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ABERDEEN,  steam  tramway  at,  461 

Aberration,  561 

Academic*  of  Science,  607 

Aecideuts:   railway,  11;  —  of  1875,  161; 

tramway,  332 
Account  book*,  changing  page  numbers  of, 

Acetic  acid  in  wine,  415 

Achromatic  :  object  glass**,  construction  of, 

119;  —  Barlow's  formula)  for  the.  464, 

559;  suitable  powers  for,  260 ;  teleaoope, 

the  inventor  of  the,  474 
Aehromatioa  and  reflectors,  406 
Aod-resisting  alloys,  363 
Adds,  teat*  for,  469,  495 
IcoastioaL,  23,  126,  204 
Aeres,  square,  131, 156 
Action:  involuntary,  528;  of  light  upon 

pigments,  400 :  on  Tolcanio,  187 
Acuta  vision,  843 

Address  of  president  of  British  Association, 
660 

Adjustable  slide-rest  graduation,  39 
Adjusting  :  slide-rest,  39, 119 ;  weighbridge. 

Adulteration :  dsteotinfc  by  means  of  a  spec- 
troscope, 307 ;  food,  443,  467 ;  of  cigars , 
403 

Advancing  science  a  little  farther.  36 

Atrial  propulsion,  advantages  of  employ- 
ing power  in  an  intermittent  manner 
for.  351 

.Eohan  violin,  76 

Affection,  leg,  79 

Afriea,  the  inland  sea  of,  557 

1?*.  dying  of  old,  386 

An.-  am  and,  453  ;  analysing,  442;  and  its 
relation  to  life,  473 ;  compressed.  675  ;  — 
TBotflation  of  coal-mines  by,  61 ,  123,  253  : 
expansion  of.  547 ;  homo-power  required 
to  force,  126;  pressure  of,  77,  126,  493, 
543, 621 ;  refrigerator,  a  simple,  86 

Air-brake,  Wesjtuighouse  automatic,  620 

Air-engine,  the  Eider,  636 

Air-pomp,  horizontal  for  engine,  465,  541, 

Airy,  Sir  G.,  on  the  Hebrew  Scriptures,  640 

Alarm:  an  impmred  low-water,  33;  elec- 
tric. 100. 152, 199,  254 

Albert  Hall,  the  Royal,  146,  240 

Algebra:  233.  258.  336.  387;  and  dual 
arithmetic,  127.  232.  258 

Alkaloid  extraction,  282 

Allowance  for  refraction  in  setting  an 
equatoreai,  354 

Alloy,  inoxidisable,  419 ;  Jewellers',  541 

Alloys,  acM-resiatimr.  363 

Alphabet :  dumb.  157 ;  Greek,  649 

Altaahnnth:  equatorial,  405.  506;  mount- 
ing, finding  stars  in  daylight  with  an. 

Aluminium :  and  its  future  in  the  arts, 

454;  the  metal.  97 
Amalgamation  of  iron,  577 
Amateur  organ-bnilders,  practical  hints  to, 

4.  85,  190,  229 
Amateurs'  tools,  preferring,  78 
Amber,  dissolving,  597 
America,  400 

American :  bug  on  trees,  574,  598 ;  chuck , 
20.  75;  clocks,  179,  204;  exchange,  20; 
felling  *ze,  182;  locomotive  chimneys, 
365,  590;  national  academy  of  sciences, 
232 ;  paradoxist*.  147 ;  railway  travelling, 
MOM  peculiarities  of,  147;  reader,  an 
appeal  to  an,  640 ;  sensitiveness,  278 

Ammonia  :  carbonate  of,  496,  573 ;  sulphate 
of,  128 

Ammoniac*!  gas,  625,  650 

Auryl,  nitrite  of,  677 

Anmsfchaaa,  cutaneous.  618 

analogy  of  sound  and  light,  632 

Analysing:  air,  442  ;  beer,  623,  649 

AaalysM:  chemical,  47,  282;  gas,  178,  231, 
2Si  280,  282,  307, 810, 832,  386 ;  of  butter, 
590;  of  coke,  282 ;  of  wines,  364;  water, 
JBJl  368 

Analytical  chemists,  to,  412 

Ancajtor  of  man,  359 


Ancient :  Egyptian  pipe,  142  ;  notions  of 
light,  146 

Andromeda,  stars  in,  403 

Andromeda),  gamma*,  640 

Aneroids,  compensated,  281,  332,  385,  406 

Angular  aperture  of  object-glasses,  mea- 
suring, 374 

Aniline :  18, 125 ;  colours,  fixing,  547 

Animal:  and  vegetable  food,  414,  465,  517, 
541,  569,  596.  619,  647,  672;  physiology, 
lectures  on,  625 ;  refuse,  22, 152 

Annuity :  Government,  313 ;  problem,  18, 
391, 414 

Another  new  motor,  385 

Antidote:  78;  for  poisons,  a  general,  231 

Antimony:  arsenic  and,  443;  electro- 
deposition  of.  21 

Ants  in  flower-beds,  destroying,  158 

Aperture:   and   power,  304;  of  object- 

S"  asses,  on  the,  476 
idee  and  the  potato  disease,  169 
Apparatus:  Hake's,  79;  museum  of  scien- 
tific, 282 ;  oxygen,  41 ;  the  exhibition  of 
scientific,  220,  239,  241,  270,  292.  323,  347 
Apples,  change  of  colour  in,  651, 677 
Appliances,  railway,  265.  317 
Aoaaria  i  marine,  119,  261, 288 ;  show  tanks 

for,  65 ;  vivisection  and,  119 
Aquarium:    45;  construction,  361,  387; 

Westminster,  261 
Aquarius,  stars  in,  403 
AquilsD,  delta,  484 

Archebioeis,  researohos  in  fermentation 
and,  499 

Argument  for  vegetarianism,  an,  G 

Anotis,  epsilon,  36 

Arithmetic,  dual,  algebra  and.  127 

Arithmetical,  11 

Aromatic  vinegar,  260 

Arranging  music,  286 

Arsenio:  antimony  and,  413;  experiments 
with,  257 

Art  library,  125,264 

Art  library  at  South  Kensington,  264 

Artichoke,  Jerusalem,  360 

Artifioial :  horizon,  43,  91 ;  ioe,  130 ;  pro- 
duction of  trombes,  54 ;  teeth,  46, 126 

Ascites,  or  abdominal  dropsy,  76 

Ash's  elliptical  cutting-frame,  570 

Asparagus,  444,  468 

Asphalte .-  ice  v.,  281,  331,  436;  reel.  357 
Assumption,  on  (anything  but)  a  certain, 
665 

Astatic :  galvanometer,  43,  209 ;  needle,  93, 
103,124 

Astigmatism,  184,  207,  233,  258,  263,  311, 
411 

Astronomical :  233,  459 ;  (moon  and  oooul  ta- 
ts on  of  stars),  208 ;  notes,  58,  163,  267, 
397,  502,  632 ;  observatory  visit  to  an, 
171;  observers,  visual  powers  of,  536; 
photography,  new  method  in,  474;  re- 
plies, 14 ;  telescope,  my  first,  564,  642 ; 
vision,  564 ;  work,  223 

Astronomy,  Lockyer*s,  234,  278 

Atmosphere:  has  the  moon  an,  197,  224; 
limit  of  the,  209,  250,  304,  305.  331,  354, 
379,  431,  481,  510 ;  the  son's.  203 

Atomio  weight*,  subdivision  of  the,  175 

Atoms,  balanced,  429 

Attack  upon  radiation,  459,  480,  484,  589, 

612,643 
Attraction,  electrical,  813 
Augers,  improved,  506 
August  meteors,  611,  668 
Aurine,  179,  863 
Australia,  44,  78 
Automatic  railway  signal),  631 
Axe,  American  felling,  183 
Axes  of  the  planets,  36 

B.A.O.  4902.  249 
B.  Sc.  examination  question.  U!0 
Backgrounds,  how  to  prepare  photographic, 
635 

Deck-rest  for  invalids,  298 
Backstay  for  lathe,  72 
Bacterial  infusion,  78 
Bog,  gas,  289 


ipes,  283 

,  drum  and  fife,  520,  546 
Bands,  lathe,  49,  77 

Balance :  chemical,  126,  152,  179,  231,  285, 
336;  springs,  watch  and  chronometer 
glass,  596 

Balanced  atoms,  429 

Balloons:  fire,  520:  model,  547 ;  paper, 
566,  613 

Balls,  solidifying  of  fused  in  a  liquid 
medium,  27 

Barlow's  formula)  for  achromatic  object- 
glasses,  464.  539 

Barometer :  80,  546 ;  aneroid,  compensated, 
281,  332, 385,  406  ;  Fitaroy,  48;  meohani- 
Oft],  a,  200,  281, 284 

Barometrical  depressions,  causes  of,  8 

Barrel :  for  chamber  organ,  183,  233, 287; 
rifle,  100 

Barrow,  garden,  439 

Barrow  in  Furneas,  search  for  cool  at,  231, 
456 

Baas  in  harmonium,  softening,  79 

Bath:  problem,  Plumb-bob's,  329;  solu- 
tion, 130 

Bathometer,  87 

Baths,  protecting  photo,  34 

Bats,  tennis,  673 

Battered  organ  pipes,  469, 518 

Battery:  bichromates  78,  102,  466,  492; 
carbons,  868;  chloride  of  silver,  360; 
constant,  41;  Darnell's,  157,  182;  — 
resistance  of,  79;  faulty  Daniell,  520, 
545,  546;  4&oell,  12;  Grove's,  77,  102; 
Halse's  galvanic,  313,  338,  363,  432 ;  im- 
proved galvanic,  321;  Loolanohe,  156, 
574,  635;  miniature  medical,  493;  new, 
392;  new  patent,  653:  six-cell,  600; 
Smee's,  49.  624 ;  two-celled,  236,  260 

Bearings:  bicycle,  105;  glass,  155;  lathe, 
78;  roller,  444,  467 

Beattic's  patent  locomotive,  468 

Bee  and  wasp  stings,  cure  for,  595 

Beer :  analysing,  623, 649 ;  casks,  deficiency 
in,  624;  table,  360 

Bees:  keeping  in  large  towns,  358,  386, 
469;  season  and  the,  88;  spelling,  94, 
148,  174 

Beetle's  eye,  exhibiting  lenses  of,  34, 150 

Bell,  a  big  diving,  178 

Bell's,  Mr.  I.  L.'s,  new  iron-making  process. 

Bells :  chime  of,  572 ;  electric,  18,  44, 417 ; 
—  indicator  for,  125,  235 ;  magnets  and, 
199 

Benzole,  deodorising,  624 

Bentoline  lamps,  improvements  in,  398,  486 

Berthon's  boats,  665 

Bevel,  a  combined  square,  kc.,  268 

Bevel-joint.  102 

Bichromate  battery.  78,  102,  466,  492 

Bicycle  i  bearings,  105,  444.  467 ;  best,  184, 
206 ;  brake,  494  ;  bright,  444,  468  :  cement 
for  tires  of.  650  ;  elcctrio  light  for,  495 ; 
improved,  566,  595,  615;  indicator,  74; 
register,  365;  revolution  counter,  175; 
speed  of,  673 ;  spindle,  loose,  261 ;  step, 
removable,  12;  tires,  mending  rubber, 
312,  337 1  wheel,  50in..  S36 

Bicycles  and  locomotives,  407 

Bill :  the  new  patents,  1, 114,  292 ;  the  vivi- 
section, 275,  395,  577 

Bills,  notice,  288 

Binaries,  double  stars  and,  429 

Birds :  in  the  garden,  464;  lining  for  cabi- 
nets of  eggs  of,  518 

Birmingham  wire-gauge,  47 

Bitter  words  for  small  offences,  why,  329 

Black  crows,  stories  of  three,  480 

Black:  staining,  22,  46 ;  varnish  for  steam 
cylinders,  547 

Blast :  oontinuous.  98 ;  fans,  49,  390 

Blasting  powder,  310 

Bleaching  horn,  596 

Block  ^lan,  674;  system,  G.  2i.  B.,  74; 
Blotting  pads,  469 

Blowpipe :  99 ;  apparatus,  a  simple,  6,  63 
Blow-through  jet,  289 


Blue  grotto  at  Oapri,  117 

Blueing  pistol  barrels,  128 

Blunder-in?,  aciento-philosopby  and  unsci- 
entific, 278 

Boarding  and  fixtures,  340 

Boat,  defective,  209.  235,  287 

Boats,  Berthon's,  665 

Bode's  law  and  the  planet  Neptune,  197 

Bodies,  floating,  199 

Bog,  foundation  on  wet,  545,  572,  598 

Bogie :  engines  on  the  L.  0.  and  D.  R , 
539 ;  locomotives,  206,  258,  286,  336,  361 . 
410,  516,  541,  569,  566 

Boiler:  corrosion,  70;  engine,  103;  experi- 
mental, of  the  Manchester  Steam-user*' 
Association,  54;  explosions,  46,  76;  fur- 
naces, 407  ;  incrustation,  541 ;  jacketto'l, 
312.363;  Lancashire.  240;  making,  46». 
603;  model,  313,  439,  491;  pressure  in. 
813;  pressure  and  heat  of  steam,  70; 
pump,  469,  570,  620,  673;  small  steam- 
boat, 598;  Up  for,  573,  621 

Boilers :  and  ohimneys,  proportions  of,  219 ; 
cheap  and  effective  coating  for,  99 ;  corro- 
sion in,  152:  furred,  412 ;  sal  van  ism  and 
steam,  33;  incrustation  of,  43,  78;  smalt 
engines  and,  coal  consumption  in,  308 ; 
unstayed  flat  surfaces  of,  382,  515 

Bolts  and  screws,  802 

Bombardon,  E  flat,  519,  544,  570 

Bone-black,  estimating  the  value  of,  401 

Bones,  actual  cautery  in  diseases  of,  646 

Books:  fixing  colour  on  edges,  43;  on 
double  stars,  354 

Bootes,  oomitee  to  tan,  117 

Boot-cleaning  machines,  553 

Boots  and  shoes :  261 ;  now  fabric  for,  542 

Borax,  360 

Boring  cylinders,  103 

Botany,  Sachs's  history  of,  318 

Bottles  for  chemicals.  600.  623 

Bow  for  spring  dividers,  tempering,  337 

Box,  musical,  102. 461 

Boxes,  turning,  183 

Boy,  a  Brobdignagian.  618 

Boys,  those,  again,  365,  390 

Brachiopoda,  fossil,  403 

Brake,  the  Westinghouse  automatic,  230 

Brass :  blackening,  521 :  fire-guards,  clean- 
ing, 390;  flux  for,  128;  joining  to  iron, 
444,  468;  silvering,  469,  495;  stripping 
nickel  from,  547,  573 ;  taps,  turning,  19, 
45 ;  valve-balls,  turning,  78  ;  wire, 
brightening,  600,  622,  673 

Brazing :  band  saws,  573;  cold  soldering 
and,  390,  412 ;  copper  ball,  675 

Bread :  aerated  e.  fermented,  235 ;  good, 
227 

Bread-making  ■'  cleanly,  151 ;  machines  for, 

208,234.289 
Breaker,  contact,  392 
Breaking  strain  of  chains,  236 
Breathing,  measuring  force  of,  519, 545,  572, 

598 

Breweries,  galvanic  action  in,  599,  622 
Brewing  i  coppers,  423 ;  M.  Pasteur  on,  527 
Brick-kiln,  steam,  167 
Bricks  from  Japan,  197 
Brighton  Hallway ,  Pullman  cars  on,  383 
Brilliant  meteor,  539,  588,  611.  641 
British  Association,  President's  Address, 
660 

Brobdignagian  boy,  618 
Bromine,  621 
Bronze,  phosphor,  467 
Bronzing  copper,  527 

Broom-handles,  new  method  of  securing, 
453 

Browning's,  Mr.,  harmonium,  409 

Bug,  American,  574,  598 

Bmlding:  dairy,  468,  492;  house,  390,  413, 

649 ;  organ,  644;  society,  query,  104 
Bulges  in  cornets.  157 
Bullet,  flight  of,  573,  598, 675 
Bullet*,  degree  of  hardness  and  penetration 

of  small  bore,  675 
Bollfinohes,  German,  49 
Bull's-eye  lantern,  22 
Burdock,  260,  288 
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Burial  of  the  dead,  17 
Burners,  on  gas,  81 
Burning  sawdust,  665 
Bornishin*.  493 
Business,  135 

Butter:  analysis  of,  500;  oaring,  105: 
making,  5U,  564,  613,  630,  670 ;  report  of 
the  Government  analysts  on,  558 

Butterflies,  preferring,  520, 546 

OABLMi  detecting  flaws  in  snb marine, 
545 

Oaohexia:  443,  402;  and  quackery,  566 
Oad,20 

Cake,  oat,  19, 45. 101, 152.  203.  231.  285 
Calculations :  chemical,  313,  337 ;  in  pneu- 
matic*. 536 ;  scienoe,  543 
Oalf-akin,  387 

Gun  for  jam- winding  machine,  414 
Oaoaacho  electro- magnetic  engine,  257,  398 
Camera:  625,  674;  stand,  97,  127 
Camphor  water,  germination  and,  362 
Canals,  steam  propulsion  on,  668 
Canaries,  rearing,  208, 234 
Candles,  387,  438,  491 
Cane  ohairs,  to  reseat,  596 
Oannel  coal.  417,  440 
Canoe,  18, 495 
Canoes.  74 

Caoutchouc  oomponnds,  350 
Capital  and  labour,  264 
Capri,  blue  grotto  of,  117 
Carbolic  add,  estimating.  495 
Carbon  i  bisulphide  of,  360  ;  cutting,  41  ; 
printing,  notes  on,  246  ;  process.  Far- 

Carbonates,  259,  336,  361, 388 

Oarbonio  arid  :  and  plants,  548,  574 ;  on 

excretion  of  by  large  «"»"""»U.  526 
Card  trick,  312,  362 
Cardboard,  painting  in  oils  on,  157 
Care  of  health,  personal,  291 
Carlisle  and  Settle  railway,  opening  of.  230, 

257 

Carnarvon's,  Lord,  Tiriseotion  bill,  275 
Oarnauba  wax,  622 
Carriage-wheel  naves,  elm,  337 
Carriages  :  long-truck  railway,  176.  230 ; 

railway,  308  ;  warming,  375 ;  steam  on 

common  roads,  275 
Carrington's  reflector,  Mr.,  610 
Cars,  Pullman,  388 
Cartridge  powder,  detonating,  76 
Case,  fern,  493 
Cases,  growing  ferns  in,  556 
Casks :  deflcienoy  in,  624;  made  of  cement, 

410 

Oasson-Dormoy  puddling  furnace,  141,  255 
Casting  sine  bars,  130,  156 
Castings:  lathe,  648 ;  metal,  622 
Cast-iron  tools,  201 
Cat  calls,  128 

Catalogues,  lunar  maps  and,  15 
Cause  of  solar  heat,  305 
Cautery,  actual,  in  disease  of  bones,  617 
Caveat  emptor,  304 

Cell  :  galvanic,  157 ;  Laolanohe,  496  ;  im- 
proved, 582 
Cells,  lining  wooden  troughs  for  battery, 

Colluloid.  416 

Cement:  an  iron, unaffected  by  heat,  -i>4; 
casks,  410;  (ooagnline),  650;  for  electri- 
cal machine,  105,  128;  for  leather.  564; 
for  vulcanised  rubber,  130,  336,  651; 
rapidly  hardening,  3U3 ;  turner*-,  113; 
waterproof,  584 

Centennial  clock,  302 

Centre  of  gravity  i  of  oycloidal  arc  and  sur- 
face, 447 ;  of  pyramid,  598 

Centreing  micro,  mounts,  533 

Centrifugal :  force,  521,  572 ;  governor,  an 
improved,  195 

Chain*,  breaking  strain  of,  236 

Chamber  organ,  barrel  for,  183,  233,  286 

Chambers,  vitriol,  416 

Chamfering  machine,  5Wi 

Chances,  205,  417, 429,  466 

Changing  trains,  railway  tickets  and,  150, 

Channel  tunnel,  political  arrangements  oon- 
oerning,  559 

Character :  259 ;  from  handwriting,  361 

Charcoal:  20;  as  medicine,  105,  155,  417, 
440,465 

Charge,  unfounded,  585 

Chart  mounting,  76, 102 

Cheaper  food,  43 

Cheeaemaking,  electricity  in,  73 

Chemical:  19,  74,  624,  625,  649;  analysis, 
47,  206,  282:  balance,  126,  152,  178,  231, 
285, 336  ;  calculations,  313, 337 ;  elements, 
469,  493:  nomenclature,  126,  204;  ques- 
tions, 444.  621 

Chemicals,  bottles  for,  600 

Chemistry,  623 

Chemists,  to  analytical,  412 

Causa :  26,  51,  82,  108.  183,  159,  186.  211, 
238,  963,  290,  315,  342,  367.  394,  419,  446, 
472,  497,  522.  549,  575.  8*2    „  , 

Chest,  photographic,  444  v     ^  . 

Chickens,  hens  and,  335 

Chime  of  bells.  572 

Chimney,  smoky ,  74, 157,  204 

Chimneys  :  American  locomotive,  365,  390 ; 
boilers  and,  219 

China  painting,  380 

Chinks,  365 

Chlorine,  spectrum  of,  493 

Choosing  timber,  561 

Chrome  steel,  7 

Chrom  ostrobosoope,  168 

Chronometer  balance  springs  of  glass,  396 

Ohuok:  American,  20,  75;  geometric,  279, 

386,  513, 538 
Cichus,  225 
"  Cinchona,"  pace,  37 
Circle*,  dividing,  13 


Circular  saw :  234,  258,  310,  336.  387.  414 ; 

split  in,  494 
Cirencester,  organ  at.  177.  228,  280 
Cistern,  leaky  slate.  157,  204 
Clamond's  therm o-elee trio  mnerator,  572 
Clamp-coupling  tor  shafts,  581 
Clarionet  e.  flute.  42, 97,  200,  229,  291,  334, 

356,  385,  410,  435 
Classification  of  the  elements,  41,  48, 100, 

255.307 
Clays,  hard,  387 
Clay  pipes,  colouring,  600,  623 
Cleaning  :  engravings,  387  ;  hair,  336  ;  oil 

paintings,  488  ;  oily  waste,  623  ;  sewing 

machine,  78,  102 ;  silver  filigree  work, 

444,  468,  543;  wool,  600.  623 
Cleanly  bread-making,  151 
Clinical  thermometer,  repairing,  104, 127 
Clock :  Centennial,  302  ;  cheap  and  simple, 

95,  103,  105,  255;  electric  95,  119.  360; 

jobbing,  547;  magic,  235,  269  :  old,  102; 

regulator,  a  .simple,  12,  48,  312  ;  solar, 

69.  151 ;  water,  95 ;  with  two  dials.  128 
Clookmaking,  watch  and,  124 
Clocks :  American,  204 ;  turret,  175,  230, 

255;  watches  and,  144 
Clockwork,  simple  and  inexpensive,  76 
Clothes-horse,  a  new,  80 
Clothes-moths,  Wistarias  and,  595,  618 
Coal :  76 ;  oannel,  417 ;  consumption  of  by 

small  engines  and  boilers,  308 ;  gas.  182 ; 

—  making  in  small  quantities,  543  :  in 
Pennsylvania,  606 ;  spontaneous  combus- 
tion of,  606 

Coal-dust,  consolidated.  286 

Coal-mines,  ventilation  of  by  compressed 

air,  61, 123.  253 
Coal-tar  varnish,  559 

Coating :  cheap  and  effective  for  boilers, 
99.  559 ;  inside  of  eleotro-gilded  cup,  313 ; 
load  pipes,  79. 103 ;  metals  with  tin,  554 

Coca  leaf,  125. 129, 181.  188.  258,  599,  648 

Cockades,  railway,  365,  390 

Oock-amd-bttll  stories,  480 

Cockroaches,  391,  517.  569,  596 

Coffee .-  filter.  361 ;  plates,  676 

Coffee-mill  plug,  hardening.  104 

Coils :  defective,  80, 105 ;  induction,  21,  80, 
184,391,491;  — Oallan's  iron  wire,  493; 

—  condenser  for,  411  ;  instructions  for 
making  small,  suitable  for  experimental 
and  medical  purposes,  9,  92  ;  insulating, 
392  :  miniature  medical,  488,  514,  538 ; 
small,  416 ;  winding  in  lathe,  415 

Coinage,  small  silver,  547 

Coins,  milling  and  lettering  edges  of,  100 

Coke,  analysis  of,  282 

Coke-shed,  dimensions  of,  200.  288,  311 

Cold  in  the  head,  cure  for,  332,  381 

Collars,  swimming,  600 

Collection  :  and  preservation  of  natural 

history  objects,  343;  Loan,  of  scientific 

apparatus,  239 
Colliery:  manager's  certificate,  105,  262, 

389,  392,  413.  416,  439,  499,  496,  519; 

pump,  261,  288.  312,  362,  412 
Collodion  films  for  experimental  purposes, 

99 

Colonial  securities,  415 
Colorado,  emigration  to,  675 
Coloured :  lights,  visibility  of.  410 
Colouring  :  drawings,  677  ;  liquids,  561  ; 

matter,  80,  104;  plaster,  414 ;  tea-urns, 

235;  wax,  493 
Colours  :  fixing  aniline,  547  ;  in  flowers, 

harmony  of,  203 ;  of  flowers,  on  light  and 

the,  182 ;  of  variable  stars,  585 
Comacho  electric  machine,  257,  398 
Combination  lathe,  watchmaker's.  13 
Combined  bevel,  square,  protractor,  Ac., 

268 

Comet  near  Jupiter,  the,  509,  520 

Comet's  tale,  a,  508.642 

Oomites :  to  eta  and  gamma  Persei,  68, 117 ; 
to  40  Lyncis,  38  Lyncis,  *  Draoonis,  >  Urue 
Ma j oris,  and  n  Persei,  38 

Commission,  report  of  the  vivisection,  2,  28 

Common  law  courts,  taxing  masters  in,  339 

Compass :  curious  Japanese,  478 ;  He's  dif- 
ferential. 89  » 

Compensated  :  aneroids,  281,  332,  385,  406 ; 
seconds'  pendulum,  17 

Composing  machines,  464 

Compound  :  improved  lubricating,  424  ; 
speoifio  gravity  of  a,  182  ;  steam-engine 
on  a  small, -217 

Compounds,  caoutchouc,  350 

Compressed  air,  675 

Conohology,  674 

Condenser:  130,  392:  for  Rhumkorff  coil, 

623 ;  sea-water,  672 
Conferences  at  the  exhibition  of  scientific 

apparatus,  270,  992.  323,  334,  347 
Conio  unguis*,  463 

Conioal  frusta  and  oylindrio  nngulas,  878 
Connecting-rods:  how  to  ascertain  length 

of,  455;  liming  out,  5 ;  marking  out,  60 
Consolidated  ooal-dnst,  286 
Constant  batteries,  41 
Constipation,  eggs  and,  496 
Contact  breaker,  392 

Content :  of  iron  ladle,  260 ;  of  tanks,  104, 
179 

Continuous  blast,  98 

Contradictions,  apparent,  explained,  633 

Cooking  lentils.  255 

Cooking-stoves,  petroleum,  140,  279,  553 

Cooling,  Newton's  law  of,  438 

Copper :  ball,  erasing,  876  ;  bronring,  527  ; 

electro-gilding  on,  131;  paint,  527,  608; 

phosphide  of,  62 
Coppers :  brewing,  493 
Copying :  inscriptions,  337, 338, 363 ;  photo. 

prints,  105, 128;  prints  by  pressure,  444, 

468 ;  tracings  by  ferro-prnssiate,  493 
Cork,  its  growth  and  manufacture,  67 
Cornets  :  bulges  in,  157 ;  playing,  206,  520, 

545;  slides  in,  236 


Oornioes.  curtain,  an  art  question.  178,  201, 
226.284 

Corona,  seeing  without  an  eclipse,  480 

Corpulence,  stays  and,  231 

Corrosion,  boiler,  70, 152 

Cosmogony,  224 

Cotton-seed  oil,  refining,  336 

Cotton-spinners,  to  568 

Cotton-spinning  mill,  visit  to,  594 

Cotton-waste,  oleaning,  623 

Counter:  adjustable  index  for  slide-rest, 

178 ;  bicycle  revolution,  175 
Counterpoise  lift,  618 
Coupler,  octave,  126,  435 
Coupling  for  shafts,  the  clamp,  581 
Covering :  floor,  231;  non-conducting,  559 
Craig  telescope,  438 
Cramps  in  legs,  619,  647,  676 
Crank-pins,  oiling  mid-shaft,  468 
Crayon  painting,  646 
Cream-coloured  glare,  104 
Cremation.  French  report  on,  631 
Cremona,  46,  76, 157 

Crescent  of  Venus,  visibility  of  in  small 
telescopes,  458 

Crookedness,  tight-lacing  and,  149 

Orookes's  i  Mr.,  lucerometer,  15  ;  radio- 
meter. Prof.  Mayer  on,  530 

Cross  multiplication,  235,  259,  287,  311,  888 

Crows,  stories  of  three  black,  480 

Crusaders,  103 

Cryohydratee,  f reeling  mixtures  and,  405 
Crystals  :  78  ;  rings  and  cross  of  under 

polarisation,  131.  146;  strength  of,  493 
Cultivation,  farm,  98 
Culture  of  fruit,  187 

"  dimming  "  dissolution  of  solar  system,  91 
Cure  for  bee  and  wasp  stings,  595 

Curing  butter,  105 

Curious  :  experiment,  450 ;  fossil,  385, 437 
Current,  secondary,  414,  466,  492 
Curtain  cornices,  an  art  question,  173,  200, 
226,284 

Curve:  20,  45, 125,  179,  182,  208,  231,  232, 
268.  285,  465,  625;  oycloid,  232,  286,  836; 
radios  of,  634 

Cushion,  pin  and  needle,  490 

Cutaneous  amesthesia,  618 

Cut-off,  46, 126 

Cutting :  and  polishing  stone,  670 ;  and  sur- 
facing machine  for  metal  and  wood,  217  ; 
carbon,  41 ;  frame,  Ash's  elliptical,  570 ; 
mounts,  387 ;  screws,  100 

Cuttings,  hard  wooded,  647 

Cyoles,  lunar,  86 

Oycloid :  curve,  232,  286,  836 ;  evolute  of, 

357 

Cyel  >idal  arc  and  surface,  centre  of  gravity 
of,  417 

Oygni,  61,  339.  854,  863.  388.  408.  596,  610 
Cylinder  electrical  machine,  289 
Cylinders  s  boring,  103 ;  steam,  varnish  for, 
547 

Cylindrio  nngulas,  volume  of,  228,  378 
Cymbyohan  alatomaoeous  earth,  645 

DAIRY  :  building,  492,  643 :  pans.  962 
Damp :  feet,  184,  233,  287;  walls,  441,  486 
Daniell's  battery  :  faulty,  620,  545,  546  ; 

resistance  of,  79, 157 
Dark :  limb  of  Venus,  249  ;  room,  80,  104, 

127;  tent,  ventilation  of,  47 
Darning-machine,  the,  217 
Dawes,  Mr.,  visual  powers  of,  378,  480 
Daylight  stars :  547,  561 ;  finding  with  as 

altazimuth,  665 
Dead  :  burial  of  the,  17;  silver,  cleaning,  490 
Deadening  sound,  467 
Dear  meat,  93,  122 
Debilissima,  the,  365,  642 
Decomposition  of  water,  443 
Deep-sea  specimens,  443,  492,  543 
Deep  waters,  swimming  in,  228 
Defective  :  boat.  209, 235.  287 ;  coil,  80, 105 ; 

sight,  209,  495,  519,  600,  649 
Deficient  beer-casks,  624 
Definition  teste  for  2Jin.  telescopes,  668 
Denudation,  affect  of.  259 
Deodorising  :  benzol,  624 ;  petroleum,  578 
Deposit  :  dark  oolour  of  nickel,  619  :  of 

niokel,  263 
Depositing  silver  and  platinum,  363 
Depressions,  barometrical,  causes  of,  8 
Derbyshire,  547 

Descent,  some  recent  discussions  on  the 

theory  of,  110 
Designs  on  glass,  producing,  217 
Detonating  cartridge  powder,  78 
Developer,  formula  for  new,  359 
Dew  and  definition,  594 
Dextrine,  new  method  of  making,  558 
Diabetes,  600,  624,  673 
Diagonal  eyepieces,  304 
Diagrams;  physiological,  340;  slide-valve, 

Dialyte  telescope,  103,  279 

Diamagnetism,  99,  176,  198,  255,  283,  309, 

357,  616,  670 
Diameter  of  moon,  apparent,  276 
Diamonds  and  their  technical  uses,  216 
Diaphragm  :  lens,  236 ;  Waterhouse,  313, 


Diaphragms  for  carte  lens.  388 
Diatomaoeous  earth,  Cymbyohan,  645 
Diatoms  :  493,  620 ;  or  not  diatoms,  548 
Dictionaries,  spelling  bees  and.  148, 174 
Dictionary  of  musical  terms,  new,  84 
Dietetic*,  food  and,  83,  213 
Dletherosoope,  the,  556 
Difference  in  visual  power,  range  of,  533 
Differential  oompaas.  He's,  89 
Dimensions  of  coke  shed,  880,  288,  311 
Disease :  foot  and  mouth,  71, 119 ;  of  bones, 

actual  cautery  in,  646;  potato,  169,  908, 

526 ;  report,  385 ;  spinal,  179 
Dispersive  power  and  density  of  glass,  78 
Dissolving  :  amber.  597 ;  old  white  lead, 

493 


Distance:  measuring,  837,  568;  of  nebulae, 
351 

Distances :  of  satellites,  198;  of  the  planets 

mean,  833,  355  j  railway.  «** 
Distillation.  364 

Dividers,  tempering  bow  for  spring,  837 
Dividing  circles,  13 
Dock-gates,  pressure  on,  44 
Dog,  food  for,  19 
Dogmatic  Ignorance,  147 
Domes,  steam,  226 
Domestic  manufacture  of  gas,  608 
Double:  lunar  rainbow,  196;  star,  what  is 
a,  146 

Double  stars :  and  binaries,  428,  188,  812, 
489,509,586:  books  on,  354;  i  Benlptoria. 
148, 40  Lyncis,  Ac.,  47:  on  Proctor's  atlas, 
large,  240;  test  for  2  J  in.  telescopes,  93 

Drainage,  675 

Drawing  :  and  roving  frames,  545  ;  from 
the  microscope,  835  ;  small  ovals,  625, 
674:  wire,  179 
Drawings :  colouring,  678 :  enlarging,  48 
Draught,  ventilation  without,  46 
Dreaming,  Prof.  Farrier  on  sleep  and,  89 


Drill,  rock,  258 

Drilling,  lathe  for,  98 

Drills,  improvements  in  radial,  650 

Drinks,  non-intoxicating.  444,  467, 518 

Driving  wheels,  slip  in,  178,  362 

Drops,  Prince  Rupert's,  20,  438 

Dropsy,  ascites  or  abdominal,  76 

Drugs,  dispensing,  338 

Drum  and  fife  band,  580,  546 

Dry  plate  photography,  310,  649 

Dry  plates :  22 ;  Liverpool,  600,  670,  673 

Drying  :  plant*  246  ;  retorts,  631,  677  ; 

wool,  238 
Dual  arithmetic,  127 
Dublin  lioness,  401 
Dulong  and  Petit,  law  of,  371 
Dumb  alphabet,  157 

Duplex  :  safetv-valves,  Bamsbottom's,  387 ; 
telegraphy.  79, 126 

Duplicating  press,  electric  pen  and,  514 

Duplicity  of  the  1474  line  in  the  solar  spec- 
trum, 476 

Duration  of  musical  notes,  115 

Duties,  succession,  670 

Dyeing :  800,  660  ;  ferns,  288  ;  glove,  650  ; 
raw  hides,  504 :  white  canvas  shoes,  546 

Dying  of  old  aire,  386 

Dynamical  problem,  105, 128, 180 

Dynamite,  explosion  of,  678 

Dynamometers  and  friction  brakes,  507, 525 

BABTH  :  diatomaoeous,  645;  effect  of 
denudation  on  form  of,  208 ;  how  It  is 
weighed,  164;  inclination  of  axis  of,  187, 
224;  population  of  the,  647;  shadow  of 
the.  488,  543 

Earthenware,  innocuous  glare  for,  827 

Earth's  crust,  density  of,  687 

Ebonite,  polishing,  363 

Eclipse  i  seeing  corona  without,  480 ;  solar, 
610 

Economizer,  205,  232,  336,  861 

Eoonomy  :  of  electricity,  68 ;  of  heat  in 
ventilation,  253 ;  of  steam  engines,  481 

Edison's  electric  pen,  264,  514 

Education,  musical,  in  England,  485,  538, 
468,  593,  615 

Eggs  and  constipation,  495 

Egyptian  pipe,  the  ancient,  148 

Elastic  power  of  vapour,  law  of,  648 

Electrio :  alarm,  100, 152, 199,  254:  battery, 
a  new,  284 ;  bell,  18,  44,  417 :  clocks.  95, 
119,  860 ;  current,  heating  effects  of  the, 
499,  629;  kit*.  875;  lighting,  377;  multi- 
plier,  376 ;  pen,  Edison's,  284,  614 ;  pheno- 
menon, 838,  363:  power,  158;  shadow. 
184;  wire,  Marsh's  vibrating  electric,  673 

Electrical :  47, 155,  286,  887,  891,  415,  600. 
624,678;  attraction,  813 ;  bell  indicator, 
125 ;  contact,  125 ;  experiments,  singular, 
195 ;  machine,  520, 598, 614, 684 ;  —  cement 
for,106, 128 ;  —cylinder,  289, 885 ;  -  Holts, 
theory  of  the,  326 ;  machines,  index  of, 
128;  shadow,  184;  varnish,  155;  vortices, 
on,  27 

Electricity  :  and  magnetism,  Faraday's 
disooveries  in,  425 :  as  a  motive  power, 
557;  eoonomy  of,  62;  in  oheesemaking, 
73;  medical,  388;  use  of  wire  gauze  in 
teaching,  286 
Electro-gilding  on  copper,  181 
Electro-magnet:  391 ;  and  bell,  189 
Electro-magnetic  engines:  77,  318,  884;— 
how  to  make  an,  254;  machine,  the 
Comacho,  257,  398 
Electro-magnets,  416, 465 

Electro-plating,  800    _ 

Eleotro^rpesTiaO.  158.  137,  804,  208,  282, 

Eleotrot yping,  547,  572,  598 

Elements:  chemical,  499;  olassiicatton  of 

the,  41.  100.  255,  307 
Elliptical  cutting  frame.  Ash's,  570 
Elm  carriage-wheel  naves,  887 

on  glass,  49,  73, 77, 126 


Emigration  to  Colorado  and  California,  675 
Enamel :  off  bath,  468 ;  paint,  pure  white,  675 
Endorsing  ink,  887 
Energetic  idealism,  856 
Energy:  potential,  100, 152,  203;  solar,  14 
Engine:  and  boiler  for  small  steamboat, 
598 ;  boiler,  103 ;  Camaoho  electro- magne- 
tic, 257,  398;  governors,  820:  guide-bars, 
setting,  375 ;  horizontal,  46 ;  how  to  make 
an  electro- magnetic,  254;  marine,  680; 
model,  steamboat,  44 ;  on  a  small  com- 
pound, 217 ;  power  of.  596,  881,  648;  var- 
iable, 675;  pumps,  brass  valves  for,  78; 
query,  864.  442 ;  Rider  air.  638  :  Eobey 
mining,  262,  890,  413;  small.  883,  888; 
valvefor,  180 
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Engines:  oool  consumption  of,  308;  wo- 
mb; of,  421 ;  electro-magnetic,  77.  318, 
364 ;  estimating  horse-power  of,  2  us ;  ex- 
press, U,  40.  97.  124,  150,  801,  860,  358, 
8W,  407,  483.  463,  48S,  516,  538,  565.  591, 
617.  846;  O.  N.  single,  128, 155;  Glasgow 
nod  8.  W„  861 ;  L.  C.  and  D.  bogie.  539 ; 
Midland,  361 . 388. 624. 646  ;  now  G.  W.  R.. 
181,646;  rotary,  263 

England :  musical  education  in,  485,  539, 
566,  593,  615;  numerals,  date  of  intro- 
duction into,  385 ;  icasons  in,  561,  574, 
599,  622 ;  watchmaking  in,  201 

English  and  foreign  micro-objectives,  93 

Exnuifl  Mkcbahic  Lifeboat,  launch  of 
the.  349 

Bugiaver's  Tarnish,  832 

Kngravin/.  K50,  t.71 

Koirravingt,  cleaning.  387 

Enlargements,  photo.  651,  675 

Enlarging  drawings,  46 

Epicycloids  and  hypocycluids,  579,  656 

Equation  to  curve,  025 

Senatorial:  allowance  for  refraction  in 
setting  an.  354. 561 ;  altazimuth,  405, 508 ; 
stand.  360 

Equatorial  or  tropical,  562 

Equilibrium,  261 

Equinoctial,  Saturn  on  the,  35 

Equivalent,  mechanical,  183,  205,  2.52 

Eqnulei.  xete.  184 

Erin  colliery.  Westphalia,  pumping  machi- 
nery at.  377 

Escapement,  gravity,  129 

Escapement  peudulum,  gravity,  73, 100 

Esthetics  :  330,  356.  410,  438,  400  ;  and 
psunting,  117,  261.  283 

Estimating  :  oar  bo  lie  acid,  495  ;  horse- 
power of  steam  engines,  245 ;  value  of 
bone-black,  401 

Etching :  179 ;  on  metals.  386 

•'  Bluer,"  how  happv  could  I  bo  with.  458 

Ether  of  space,  the.  429 

Etherio  force.  38,  221.  242 

Eucalyptus,  Tasmaniau,  300,  335,  356 

Euclid's  elements,  610,  625,  640,  650,  665, 
674 

Evaporating  pans,  416 
Evidence  relating  to  verbal  remark*.  147 
Evolate  of  cycloids,  357 
Examination,  mechanical,  205,  209,  233 

KiCl-.-ivc  Iicm!,  fviN,  611 

Exhibition  of  scientific  apparatus,  220,  270 

292.  306.  32*.  347 
Expansion:  593;  of  air.  517 
Kipcc ton* tore,  rowdy,  533 
Experiment:  a  conoos,  456;  interesting 

optical.  594,  643 
Experimental  boiler  of  the  Manchester 

steam-users'  Association,  54 
Experiments:  in  telephony,  551.594;  Bin- 

gular  electrical,  195,  spectroscopic.  22, 46 ; 

vivisection,  5 ;  with  arsenic,  257  ;  with 

radiometers,  375 
Explanation :  accepted,  147 ;  olaimed  on  a 

eertL'a  assumption,  640;  wanted,  283 
Explosion  :  of  dynamite,  678 ;  on  board  the 

Tbuaderer,  655 
Explosions,  boiler,  •i'i,  76 
Express  engines :  11,40.  97,  124,  150,  201, 

856.  358,  386.  407.  433.  463.  488,  516.  538, 

565.  591.  617,  040 ;  O.  N.  single,  128,  155 ; 

Midland,  501.  646;  new  G.  W.  K.,  181, 

646;  trains,  490.  618 
Expression  stop,  261, 313 
Extinction  of  life,  392.  415 
Extraction  of  alkaloids,  282 
Eye,  beetle's,  exhibiting  lenses  of  a,  34, 150 
Eyaietted  direction  labels,  288 
Eyelid,  swelling  under,  389 
Eyepiece :  polarising,  304 ;  single  lens,  77 ; 

solar,  304.  340 
Eyepiece*:  diagonal,  304;  high-power.  651, 

685 ;  Hnyghenian,  48  ;  panoratic,  508 
Eyesight,    extraordinary,    satellites  of 

C  ran  us  and,  197,  250 

P  R.A.8. :  letters  bv.  36.  91.  149,  197,  249. 
304.  354,  403, 458,  5<I8,  561,  610,  665 ;  slide- 
rest  of .  IS 

Vibrio  for  boots,  loggings,  kc.,  now,  452 

Facte,  533 

Faint  stars:  420.  458:  by  twilight.  329; 

limit  of  telescopic  vi-i-m  iin.l,.'sis;  m»-iinf, 

668 

Fans,  blast,  49, 390 

Far  West,  manners  and  enstoms  of  the,  37 
Faraday's  discoveries  in  electriolty  and 

magnetism,  425 
Fargier's  carbon  process,  8 
Fastening  :  paper  to  tin.  649 :  tires,  617 
Faulty  Daniellbettery.  520,  545,  546 
Farm,  cultivation,  98 
Feed,  how  plants,  455 
Feed-pump  for  portable  boiler,  206 
Feet,  damp.  184.  807,  233,  287 
Fell  railway,  260 
yUlow-feenng  (in  his  pockets)  does  not 

make  us  wondrous  kind,  065 
Felling  axe,  American,  183 
Fellows,  pretty,  354 
Fences,  law  of,  313,  338,  363 
Fermentation,  researches  in,  499 
Fermented  hread,  ne rated  v.,  235 

r.rnwa..  .  UV,  VC 

Ferns :  dyeing.  232, 886 ;  frost;  71 .  175, 309 ; 
■rowing  in  eases,  556;  management  of, 

Forrwr,  Prof.,  on  sleep  and  dreaming,  86 
Ferro-pruselate,  copying  tracings  by,  493 
Fever,  hay,  391 
Fiction,  B'-ientifie,  633 
Fiddler,  to.  651 
Fiddler's  keyed  viol.  13.  72.  97 
Figures  -  cleaning  stucco,  519  ;  on  lightning, 
214.438 

Filigree  work,  cleaning  silver,  444,  468,  543 
Filling  for  red  letters  m  brass,  1S7 


Films,  collodion,  for  experiments,  99 
Filter:  coffee.  361 ;  keeping  oool,  547,  572 
Filter-pump.  807,  282 

Filters  :  few  words  about,  554 ;  pure  water, 

613,  670 
Finding  Cranns,  249 
Finger-keyed  viol,  889 
Fingers,  crooked  little,  389 
Fire,  protection  from.  105 
Fire-arms,  recoil  of.  48,  76 
Fire:  bUloons,  520 
Fire-bars,  straightening,  205 
Fire-clay.  231 
Fire-damp,  115 

Fire-guards,  cleaning  bras*.  390 
Firelighters.  338,  373.  388 
First  astronomical  telescope.  648 
Firth's  works,  visit  to.  406, 511 
Fishes,  nest-building.  193 
Fitxroy  barometer,  48 
Fixing  vanes,  157 
Flame,  oxyhvdrogen,  331 
Flames,  on  the  theory  of  illuminating,  88 
Flannel,  washing,  410,  518 
Flashing  pointe  of  mineral  oils,  14 
Flat :  lens,  339. 364  ;  roofs,  389 
Flavouring  tinotures.  184,  207,  233 
Flaws  in  submarine  cable,  detecting,  545 
Fleas  in  old  thatched  cottage.  444,  467 
Flexible  power  transmitter,  581,  613 
Flight  of  bullet,  573,  598,  675 
Floating  bodies,  199 
Floor  :  183 ;  stained,  574,  599 
Floors  :  covering,  203,  2.31 ;  polishing,  392 
Flow  of  water  at  different  temporatures, 
256 

Flowers  i  harmony  of  colours  in,  803 ;  light 
and  the  colours  of,  162 ;  packing,  204 ; 
watering.  548,  674 
Fluctuations,  market,  411 
Fluid,  pressure  of,  on  a  surface,  116 
Flute:  49.  77.  102.  260 ;  clarionet  v.,  48,97, 
200.  229,  281,  334.  357.  385,  410.  435; 
organ  v..  253.  309  ;  Slccama,  288,  337,  362, 
412;  silver.  184 
Flux  on  brass,  128 
Flying  Dutchman.  691 
Flying  trot,  470 
Fly-wheel  of  lathe,  622,  673 
Focus  of  spectacles.  610,  650 
Fog  sad  f  ig-horns,  673 
Food :  adulteration,  443,  466  ;  and  dietetics, 
83.  213 ;  animal  and  vegetable,  414,  465, 
617,  541,  569,  596,  619,  647,  672 ;  cheaper, 
43,  93.  122,  149;  preservation  of,  490; 
taberclo  in,  307 :  weather  and,  637 
Foot  and  mouth  diseaso,  71, 119 
Force :  centrifugal,  521,  572 ;  etherio,  38, 
221,  242 ;  of  breathing,  measuring,  520, 
545,  672 ;  on  pipe,  20  ;  reflection  of,  15 
Forces  of  impact,  48,  232.  286.  336,  360 
Forecasting  storms,  228,  355,  430,  515,  567, 
612.  669 

Foreign  and  English  micro-objectives,  93 
Fork,  handy  garden,  616 
Formula  for  deducing  from  a  ship's  length 

1  ..1.1.1  1M 


her  captain's  name,  480 
Formula:,  Barlow's,  539 
Forty -eurht  cell  battery.  18 
Fossil :  258  ;  Brachiopoda.  403 ;  curious,  385, 

437  ;  tooth,  peculiar,  280 
Foundation :  on  wet  bog,  545,  572,  698 
Fountain :  parlour,  412 ;  portable,  854 
Fowl-house,  496.  519 

Fracastoriua,  117.  879,  405,  410,  438, 484, 585 

Frame  hives,  582 

Frames  :  drawing  and  roving,  545 ;  heat  in, 
22.47 

Franoe,  meteorology  in,  478 
Fraunhofer.  533.  630.  594 
Freesing  mixtures :  184;  and  cryohydrates, 
405 

French  report  on  cremation,  631 
Fret-saw,  improved,  31 

Friction  :  20tf.  235 ;  brakes,  dynamometers 

and,  506,  525 
Friedman's  injectors,  364,  671 
Friend,  womau's,  21,  75,  101,  152,  231,  258, 

310,  564,  615 
Friends.  Job's.  561 
Friendship.  564,  592,  613,  645,  069 
Frogs,  screaming,  618 
Frost:  ferns  grown  by  magnetism,  71,  175, 

309  j  plants  nnd.  276;  telescopic  work 

during  hard,  178 
Frozen  hands,  261 

Fruit:  and  fruit  culture,  187;  preserving, 
104 

Frusta,  conical,  378 

Fuel  of  the  sun,  383,  379,  404,  481.  510,  536, 
561,  610 

Furnace:  for  ironfoundry,  388;  gas,  130; 

laboratory,  519 
Furnaces :  321 ;  boiler,  407 
Fused  balls,  solidifying  of  in  liquid,  27 

GALILEAN  telescopes,  improvements 

in.  350 

Gallicia,  petroleum  in,  847 
Gallium  and  a  prediction.  283 
Galvanometer,  astatic,  43 
Gal  van  io  :  action  in  breweries,  599,  622 ; 
battery.  Halse's,  318,  363  ;  —  improved, 
321 ;  cell,  157,  236;  conductivity  and  vis- 
cosity of  some  saline  solutions,  581 
Galvanism:  and  steam  boilers,  33;  as  an 
agent  in  the  resuscitation  of  failing  life, 
589  ;  heating  by,  469,  494 
Galvanometer :  astatic,  209,  261 ;  best  silk 

for,  651 
Oamgee's  real  ice-rink,  229 
Garden :  barrow.  439  ;  birds  in  the,  464 ; 
fork,  handy,  618;  walks,  weeds  on,  390, 
413 ;  work,  627 
Gardeners'  friends,  sea-gulls  as,  351 
Gas  :  180;  ammoniaeal.  625.650;  analysis, 
178,  281.  256,  280,  282,  307.  310.  332.  386; 
I    bag,  289,  337 ;  burners,  on,  01 ;  coal,  182  ; 


Gas  I  —  making  in  small  quantities,  543 ;  fit- 
tings, 469  ;  furnace,  130  ;  hot-water  coil, 
heated  by,  441  ;  manufacture  of,  128, 
180 ;  —  domestic.  606 ;  oxygen.  40 ;  supply, 
metropolitan,  203 ;  the  sun  all,  36 ;  under 
water,  675 

Gas-burner,  Watkins's,  401 

(ias-cngine,  the,  605 

i;.is«><,  boat  cvnducti-jn  in,  501 

Gasogeno,  520 

(i fwsondi.  27V.  306 

Gauge :  Birmingham  wire,  47  ;  mind  the, 

62 ;  water,  568 
Gauge-glass  of  boiler,  17,  73. 125 
Gauge*.  ttssUa  pressure.  — <>< ' 
Gauze,  use  of  wire,  in  teaching  electricity, 

266 

Gear,  overhead,  79 
Geared  lathe,  19 

Gelatine  films  for  heliotype  printing,  181 
Geminorum  :  eta,  198 ;  (47)  near  approach 

or,  403 ;  ooeultation  of  47,  on  April  1, 11*7 
Generating  ozone,  373 
Gentleman,  stays  for,  40,  123 
Geography,  physical,  80 
Geology :  of  Surrey,  198 ;  of  the  weald  of 

Sussex  and  Kent,  sketch  of,  138 
Geometric  chuck,  878,  386,  513.  538 
German  i  bullfinches,  49  ;  torpedo  boat, 

197  ;  yeast,  310 
Germination  and  camphor  water,  362 
Giddiness,  76 

Giffard's  piston  packing,  100 
Gilder's  wax,  18 

Gilding :  674  ;  inside  of  onp,  289  ;  organ 
pipes,  469 

Girders,  468 

Glasgow  and  8.W.  engines,  261 

Glass:  balance  springs  for  watches,  396; 
bearings,  155 ;  designs  on,  producine-,  217  ; 
embossing  on,  49,  73.  76,  126  ;  holes  in, 
making,  289,  312;  letters  on,  157,  286; 
painting  on,  208  ;  polishing.  289,  337  ; 
printing  on,  581;  safe  temperature  for 
heating,  130 ;  specula,  105  ;  —  unsilvered, 
665;  stained,  imitation  of,  for  windows, 
156 ;  tempering,  863,  418  j  use  of  coloured, 
in  hothouses,  440 ;  writing  on,  152 

Glaze,  cream-coloured,  104 

Glazed  leather,  patent,  387 

Glossic,  spelling,  307 

Glove  dyeing,  650 

Glue  :  bichromated,  for  mending  glass  and 

earthenware,  478 ;  waterproof ,  625 
Goats,  494 

Gold  :  and  silver,  formation  of,  183 ;  forma- 
tion of,  205,  232, 282 ;  making,  18 ;  mining 
130;  sice,  520 

Good-natured  friends  and  ill-natured  tattle, 
480 

Goods  locomotives  (Midland),  651 
Goose  spot  and  sans  pot,  37 
Gourmet  and  gourmand,  40, 99, 124,  149, 229 
Government :  analysts'  report  on  butter, 

658;  annuity,  313 
Governor,  improved  centrifugal,  195 
Governors  :  648  ;  engine,  681 
Gradients,  railway,  256,  301,  308 
Graduation  :  adjustable  slido-rest,  39 ;  of 

thermometers,  340,  364 
Gramme  magneto-electric  machine :  263  ; 

for  lighting  railway  depots,  478 
Granary,  362 

Grape  sugar,  fermented,  129, 156 
Gratifying,  198 

Gravel  walks,  weeds  on,  365,  390 
Gravitation  and  weight,  107,  233, 311 
Gravity  :  809,  834,  859 ;  centre  of,  of  oycloi 
dal  arc,  447 ;  —  of  pyramid,  598 ;  escape- 
ment pendulum,  73,  100;  law  of,  533; 
specific.  314,  363 ;  —  of  a  compound,  182 
Greasy  silk,  104 
Greek  alphabet,  634,  640 
Green  varnish  tor  metals,  302 
Greenhouses,  heating  apparatus  for  small, 

466,  618.  643 
Greenwich  :  time  and  local  time,  36 ;  visi- 
tation, 324 

Grinding :  bones,  858 ;  wheat,  handmill  for, 

288,362 
Grotto  of  Capri,  blue.  117 
Growing  ferns  in  cases,  668 
Growth  and  manufacture  of  cork,  57 
Guide-bars,  setting  engine,  375 
Gun :  the  81  ton,  849 ;  the  100  ton,  660 
Guns,  recoil  of,  72 

Guttapercha:  18;  joining  to  brass,  182; 

photographic  baths,  236 
Guttemberg,  Taruntius  and,  460 

H.  V.  62  Leonis  and  Smyth's  cycle,  667 
Habits,  pleasant,  147 
Hair,  cleaning,  336 
Hall.  Boyal  Albert,  249 
Hallet's  point,  submarine  explosion  at,  118 
Hall-marks  for  jewellery.  53 
Halse's  :  apparatus,  78,  313 ;  battery,  338 

363.  388,  439 
Hammer,  spring  lever,  387 
Handiness  of  ships,  69 
Handmill  for  grinding  wheat,  288,  363 
Hand-power  circular  saw,  414 
Handrailing,  78.  179 

Hands :  frozen,  261 ;  perspiring,  439 ;  velo- 
cipede driven  by  the,  462 
Handwriting,  character  from,  361 
Handy  garden  fork,  616 
Hard  clays,  387 

Hardening,  coffee-mill  ping,  104 ;  steel,  102 
Hardness  of  bullets,  675 
Hard-wooded  cuttings,  647 
Harmonium:  205,  232,  259.  287.  311,  520 
and  organ  matters.  120, 178. 199. 408  j  bass 
softening,  79 ;    Browning's,  Mr.,  409 
enlarging,  182 ;  justly-intoned,  96  ;  larce, 
105 ;  Mustel,  439,  517  ;  novel,  392 ;  octave 
coupler  for,  432 ;  out  of  tune,  183 ;  pan 
making.  338;  pedals  to,  339,  363,  442 


wtima- 


Harmonium :  quest  ion ,  105 ;  reeds,  18, 42, 78, 
96,  313  ;  —  in  organs,  155  ;  requiring  high 
pressure  of  wind,  129.  181 1  skeleton,  17, 
73,  124 ;  splendid,  a,  229  ;  steel  reeds  for, 
78 ;  stops,  80;  sweet-toned.  339.  469.  493. 
518,  570,  598, 647,  673  ;  tremolo  valve  for. 
520  ;  two  manual,  339 :  voix  celeste,  520. 648 
Harmoniums,  organs,  4c.  177,  228,  252,280 
Harmony  of  colours  in  flowers,  803 
Harp,  ancient  and  modern,  136,  3-44,  422 
Hay  fever,  390 

Head  t  cure  for  cold  in  the.  381 ;  bot,  677 
Health:  importance  of  kuowledgo  of  laws 

of,  426  ;  personal  care  of,  291 
Heart  disease.  179 

Heat :  cause  of  solar,  305, 333, 380. 569.  665  ; 
condensation  in  gases,  501 ;  exoessive, 
588.  611 ;  in  frames,  47;  in  the  United 
States,  511;  in  ventilation,  economy  of, 
253;  light  and,  480.  508.  536  ;  measure- 
ment of  solar,  511 ;  of  light,  radiant.  463  ; 
of  soil  and  air,  effects  of  on  vegetable  life, 
606  ;  of  water.  45  ;  primarily  considered, 
131,  157;  radiation  of  solar.  147;  spoU, 
solar,  the  Times  and,  378,  416,  54S 
Heated  shaft,  232 

Heating :  apparatus  for  small  greenhouses, 
466.  518,  643;  by  galvanism.  469.  404; 
effects  of  electric  current,  489, 629 ;  green- 
houses, 466.  518 
Heavens,  signs  in  the,  37 
Hegelinnism.  speculative  physics  and,  225, 

251,  283,  330 
Heliotype,  gelatine  films  for,  181 
Hens  and  chicken*,  335 
Herbarium  case,  600,  023 
Uerculis  (29),  610 
Hide,  dyeing  raw,  504 
Hides,  preserving,  619 
High-power  eyepieces,  651,  665 
High  pressure,  living  at,  56*.  612 
History  of  boteny,  riaohs's,  318 
Hires,  frame,  582 
Hoist  rope,  182 
Hole  in  iron,  making,  74 
Holes  in  glass,  making,  289 
Holt*,  electrical  machine,  theory  of.  326, 
600 

Honey  harvest,  562 

Hooks  and  eyes  for  lathe  bands,  40,  175 
Horizon,  artificial.  43.  01 
Horizontal  :   air-pump,    465,  541,  619  ; 
engine.  46 

Horn:  bleaching,  606;   for  combs,  183; 

liquefying,  183 
Horse-dealer's  license,  336 
Horse-power  :   of  steain-engiucs, 

ting.  245 ;  of  shafting,  417,  440 
Hot  head,  677 

Hot-water  coil  heated  by  pas,  441 
Hotch-poteh,  scones  and.  102 
Hothouses,  use  of  coloured  glass  in,  440 
Hot  weather,  the  recent,  640 
House:  budding,  390,  648;  decorations, 
curtain  cornices  and,  226 ;  pigeon,  625, 
650 

Houses,  wooden,  254 
Huvgheniau  eyepiece,  48 
Hvdraulic  :  canal  lift  at  Anderton.  63  ;  lift, 

49  ;  organ  blowor,  860 
Hydrocarbon  gas  lamp,  63-4 
Hydrogen  and  oxygen.  360.  387,  410 
Hydrophobia  and  barking.  262 
Hydrostatieal,  128,  312,  360 
Hypooycloids,  epicycloids  and,  679,  656 

ICE  :  artificial.  130;  manufacture  of,  475  ; 

safe.  645;  e.  asphaite.  281,  331,  436 
Ice-houses,  cheap  and  simple,  595 
Ice-rink,  an,  21H 

Ice-rinks:  Mr.  Oamgee's,  229 ;  real,  79 
Idealism,  energetic,  356 
Ignorance,  dogmatic,  117 
lie's  diiforeulial  compass,  89 
Illuminating:  names,  theory  of,  32;  light- 
houses, 505 
Illusions,  telesoopio,  480 
Images,  hollow  plaster  of  Paris,  76 
Impact,  forces  of.  48.  232.  286.  336.  360 
Imporishahle  letters.  43,  182.  311,  361 
Imposture,  a  little  attention  and  a  great. 
666 

Impression  metal,  soft,  49,  77 
Improvements,  sanitary.  287 
Inclination  of  the  earth's  axis,  197,  231 
Increase  of  population.  Malthus  and,  405 
Incrustatiou  of  boiler,  43.  78,  541 
Index-counter  for  slido-rest.  adjustable,  lt- 
India,  sanitary  progress  in,  204 
Indian  ink,  675 

Imliarubbor  :  cement  for  fixing  vulcanised, 

DO,  169.  330  ;  varnish,  888 
Indicating  steam-eugines,  050,  C74 
Indicator,  bicycle,  74 

Indicators:  eloctrio  bell,  125;  tune, actual, 
ing,  601 

Induction  coil  :  condenser  for.  411  ;  Dr. 
Oallan's.  493;  instructions  for  making, 
9,  41,  80,  92,  391  ;  noise  made  by,  184; 
small,  411 ;  winding  in  latbo,  415 
Inequalities  in  motion  of  moon,  405,  *%. 

46*  i.  483,  510.  635,  562.  588.  611.  641.  667 
Infinity  of  space,  118,  151,  171 
Influence,  magnetic,  365,  390 
Infusions,  bacterial.  78 
Infusorial  earth,  cleaning,  258 
Inheritance,  599 
Injectors,  Friedman's,  364,  671 
Ink:  endorsing. 3b7 ;  indelible, 541  ^Indian, 
675 !  on  book  covers,  removing,  339,  364 ; 
red.  623,  649.  673 
Inlaw!  sea  of  Africa,  657 
Inlaying,  312 

Inscriptions,  copying.  336,  338,  383 
shut 


Instantaneous  shutter,  79.  102,  1-7 
Instrument.  Mnstel.  439.  517.  647 
Instruments :  old  musical,  14  ;  wind,  40W 
Insulating  coil,  392,  415 
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Insulation,  209 

Intelligent  inquirers,  tride  interests  and, 

177  . 

IntercronuU  pressure,  variations  of,  617 

Intonation,  just,  297.  320,  630 

Invalids,  back-rest  for.  298 

Invention,  how  to  Introduce  a  new.  670 

Inventor  of  the  aohromatio  telescope,  474 

Involuntary  action,  528 

Iron  :  amalgamation  of,  577 :  and  steel, 
testa  for,  216  ;  cement,  an,  264 ;  houses, 
507  :  in  well-water,  510j  Japauosc,  91 ; 
joining  braes  to,  444,  468 ;  making  pro- 
cess, 541  ;  —  Mr.'  I.  L.  Bell's  new.  374  ; 
making  hole  in,  20,  74 ;  puddled,  fibrous. 
234 ;  Khips,  417,  440 ;  trade,  Russia  and 
the,  464 ;  wire  silvering.  62 

Ironclad,  new  Italian,  215 

Ironclads,  437 

Ironfonndry.  furnace  for,  388 
Irradiation,  lunar  occult* tions  and,  249 
Irregular  yarn,  593 
Italian  ironclad,  new,  215 
Ivory  :  engravlmr  on,  839,  363  ;  polishing 

bone,  horn  and,  600 ;  vegetable,  261 ;  — 

staining,  519 

JAPAN:  brinks  from,  197;  patent  law 
in,  559 

Japanese  :  compass,  a  curious,  478 ;  iron, 
91 ;  paper,  374 

Jerusalem  artichoke,  360 

Jet :  blow  through,  289 ;  mining  and  work- 
ing. 634 

Jewellers'  alloy,  541 

Jewellery  :  gilding,  331  ;  hall-marks  for, 

53 ;  taking  bruises  out  of,  261 
Job.  spotting  an  attempted,  665 
Job's  friends,  581 
Joint,  bevel,  102 

Juiige :  an  unwise,  223 ;  de  jure,  a,  249 

July  meteors,  485,  536.  611 

Jupiter:  105.  225,  279,  306.  332,  355,  381, 
404.  460,  484  j  as  a  present  test  for  3 Jin, 
O.G.,  91 ;  at  opposition,  562 ;  comet  near, 
509,  520 ;  markings  on,  433  ;  naked-eye 
observations  of  satellites  of,  643,  667  ; 
Saturn  and,  theory  they  are  intensely 
hot.  429 

.liwt  intonation.  297,  320,  630 

J  ustl)  -intoned  harmonium,  96, 630 

KALEIDOSCOPE,  208, 234, 336,  600 
Kauri  pine,  124. 125 
Keely  motor,  the,  381 

Kensington,  South  :  art  library  at,  264  ; 

conference  at.  334 ;  science  at,  406,  434 ; 

show  at.  241 ;  snub  for,  458 
Kenper.  236 
Keyboard,  the  new,  630 
Keys  and  key  action  for  organs,  615 
Khfdive,  meaning  of  title,  178 
Killing,  fighting,  and  inflicting  pain  for 

sport,  36 
Kiln  :  molt,  128;  steam  brick,  167 
Kilt,  310 

Kite-,  electric  677;  tailless,  864 
Knapsack,  598 
Kniic,  war  to  the.  671 

LABELLING  tin,  paste  for,  392,  415, 

M-t 

Label.-,:  eyelet  ted  direction,  288;  to  pre- 
serve, 77,  232 
L-il>oratory,  625,  650;  furnace  for,  518 
Labour,  capital  and,  264 
Lacing  heavy  belU,  now  method  of,  377 
1  .oequer.  43 

LouVs,  tricycles  for.  41 

Lndle,  contents  of,  260 

1.  imp :  a  hydrocarbon  gas,  631 ;  watch- 
maker's, 387,  415,  543 

Lamps  :  pemoline,  486 ;  improvement  in 
bcnsoline,  398 

Lancashire  boiler,  the,  240 

Landscape  photography,  301 

Lantern:  bull's-eye,  22;  lenses,  79,  289, 
337;  slides,  Woodbury,  46 

Larva  of  Ohelonia  caja,  203 

Lathe:  260;  bands,  49;  bearings,  78; 
castings,  648;  fly-wheel  for,  673 ;  for 
drilling,  Ac.,  98 ;  geared,  19 ;  hooks  and 
eyes,  40,  77,  175 ;  overhead  gear  for,  16 ; 
power  to  drive  a  foot.  408 ;  screw,  16 ; 
turning  shafting  in,  20.  45,  72,  74, 100 ; 
waUhmiker's  combination,  13;  winding 
coils  in,  415 

Lathe-bands,  hooks  and  eyea  for,  40,  77 

1  .at  he- bed  query,  77 

Lathes :  backstay  for,  72 ;  securing  speed 

cones  of,  143 
Liunch  of  the  English  Mechanic,  lifeboat, 

:m 

Low  of  gravity,  533 

Laws:  NowUn'i,  251.  306,  438:  of  health, 

importance  of  knowledge  of,  426 
Lead  of  valve,  43 

Lead:  in  platinum  points,  401:  in  tin, 
fallacious  test  for,  327  ;  melting,  364: 
pipes,  coating,  79,  103 ;  poisoning  417, 440 

Leaf  coca,  18L/258,  599,  648 

Leaky  slate  cistern,  157,  20t 

Leather:  cement  for,  584;  cleaning,  573; 
patent  glased,  3H7;  portmanteau,  clean- 
ing, 625;  Bosnia,  6il>,  673;  vegetable, 

Leolanche  :  battery.  156,  236.  360,  496,  574, 
625 ;  cell,  improved,  582 ;  xinc  rods  for, 

206 

Lectures,  course  of  on  physiology,  625 

Log  affection,  79 

Legal,  547,  572 

Logs,  oramp  in,  619,  617 

Leicester  steam  tram-car,  1  (3 

Length  :  of  connecting-rod,  how  to  ascer- 
tain, 455;  of  strap,  411,  492,  518 

Iyns:  diaphragm,  236;  flat,  339,  364; 
lantern,  7V,  289, 337 


Lenses :  of  a  beetle's  eye,  exhibiting,  34 ; 

quick  acting,  131, 181 
Lentil*,  cooking,  179,  231.  255 
LeonU :  o micron.  610 ;  (62)  H.  V..  667 
Letters :  imperishable,  43,  182,  311,  361 : 

on  glass,  157,  286 
Levelling,  492 

Level :  adjusting,  73 ;  sea,  79, 158,  258, 310, 
665 

Lever :  hammer,  spring,  887 ;  notch,  must 

It  be  oiled.  96, 151,  230,  309 
License,  horse-dealer's,  336 
Lieblioh  gedact.  182 

Life:  air  and  its  relation  to,  473;  extinc- 
tion of,  415 

Lifeboat,  English  Mechanic  launch,  342,  319 

Lift :  and  force  pumps,  646,  621 ;  counter- 
poise, 618;  hydraulic,  49;  —  canal,  at 
Anderton,  63 

Light :  872 ;  action  of  upon  pigments,  400 ; 
analogy  of  sound  and,  632;  ancient 
notions  of,  146,  156  :  and  heat,  480,  508, 
536;  and  colours  of  flowers,  102:  mecha- 
nical production  of,  66;  polarisation  of 
by  scattering,  259 ;  radiant  heat  of,  463 ; 
radiometers  and,  68;  reflection  of,  156, 
181,  204,  232 ;  rings  and  cross  of  crystals 
under  polarised,  146,  181 

Lighthouses,  illuminating,  505 

Lighting:  electric,  377;  railway  depots  by 
the  Gramme  machine,  478 

Lights  :  the  law  of,  22,  47, 102,  152;  risi- 
bility of  coloured,  410 

Lightning  I  conductors,  456  ;  figures,  on, 
214,  438;  without  thunder,  209, 235 

Limb  of  Venus,  the  dark,  249 

Lime,  365,  390 

Limelight:  43,73,  648;  oxy hydrogen,  466, 
546 

Lime-water,  495,  619 

Limit  of  telescopic  vision,  508 

Limits  of  the  atmosphere,  197,  209,  304, 

379.  431.  481,  510 
Linea,  nulla  dies  sine,  508 
Linen  webs,  79, 103 
Lining  Daniell's  wood  batteries,  259 
Lioness,  the  Dublin,  401 
Liquefying  horn,  183 
Liquids,  coloured,  561 
Liver :  18 ;  com  plaint,  573 
Liverpool  dry  plates,  649,  670,  673 
Living  at  high  pressure,  568,  590,  612 
Loan  collection  of  scientific  apparatus,  239, 

354 

Lockmakers  and  lookbreakers,  637 
Lockyer's  astronomy,  234,  278 
Locomotive  chimneys,  American,  365,  380 
Locomotives:  70,  104,  233,  280;  and  spaed 

of  trains,  176,  226;  Mcyeles  and.  407; 

bogie,  206,  258.  286,  336,  34*.  410,  491, 

516  541,  562,  596 :  goods.  Midland,  651  ; 

incline,  138 ;  stability  of,  155 ;  weight  and 

speed  of,  308, 433 
London:  "B.  A.,"  412:  matriculation, 

651,  675;  university  B.  So.  examination, 

469 

Long  tots,  209 

Long-trnok  railway  carriages,  176 

Longitude  and  time,  665,  676 

Low-water  alarm,  an  improved,  33 

Lubricant,  petroleum  as  a,  in  turning 
metals,  644 

Lubricant*,  piston,  440 

Lubricating :  compound,  improved,  424 ; 
oil,  608 ;  oils,  testing,  573 

Lubricator :  18,  49;  for  mathematical  in- 
struments, 157 ;  improved,  168 

Luoerometer,  Mr.  Crookos's,  15 

Lunacy,  546,  572 

Lunar :  crater  Fracastorins,  67,  410 ;  cycles, 
36;  inequality  a,  458;  maps  and  cata- 
logues, 15 ;  oooulta tions  ana  irradiation, 
249  ;  rainbow,  double,  US  ;  topography 
(Posldonius),15;  (Ciohus),  69;  (Fracas- 
tonus) ,  67,  460 ;  volcanoes,  381,  403,  405 

Lyn:is  (40),  36,  38,  47 

Lyra>,  epsilen,  329,  332,  355,  381,  403,  404, 
510,  533, 536, 586,  611,  4)40, 667 

M.D  .,  how  to  become,  391 

Machine :  Oomooho  electrio,  257,  398 ;  elec- 
trical, 365,  520 :  Holts  theory  of  the,  336  ; 
magnoto-etectrio,  442, 478, 496. 519 ;  mitre- 
planing,  255,  279,  359;  mowing,  repair- 
ing, 546;  the  darning,  217;  type-oom- 
posing,  a  new,  266 

Machinery :  paper-box  making,  89;  wood, 
conversion  by,  655 

Machines  :  boot-cleaning,  553 ;  composing, 
464;  cutting  and  surfacing,  217;  elec- 
trical, 593,  614,  624 ;  for  bread-making, 
208,  234,  289 ;  Gramme  magneto- electric, 
263 ;  large  paper-making,  34 ;  paper-box 
making,  89;  wood-chopping,  48,  76 

Macula)  and  weather,  304 

Magic  :  dock,  235,  259 ;  lantern,  80 ; 
squares,  259,  311,  361,  411,  462,  513,  537, 
562,  594,  614,  669 

Magnesia,  citrate  of,  547,  572 

Magnet,  power  of  permanent,  600 

Magnetic :  influence,  365,  390;  repulsion, 
236,  260 

Magnetism :  and  magnets,  183 ;  frost-ferns 

grown  by,  71 
Magneto-electric  machines,  442,  478,  496, 

Magnets :  622 ;  and  bells,  199 

Magnitudes,  star,  804 

Mahogany,  polish  for,  new,  13L  157, 182 

Maice,  442 

Malt  kiln,  128 

Malthas  and  increase  of  population,  406 
Mammals,  on  excretion  of  carbonic  acid  by 

the  larger  domesticated,  526 
Man:  ancestor  of,  359;  beside  himself,  a 

480 

Manager's,  colliery,  certificate,  962,  889, 
392, 416,  439, 402,  496,  519 


Manchester  steam-users'  association  had 

their  experimental  boiler,  64 
Manganese:  a  new  oxide  of,  115; 

an  taprored,  191 ;  liquor,  282 ; 

Manipulation,  workshop,  109 

Manners  and  customs  of  the  Far  West,  37 

Manufacture  of  ice,  475 

Manure  for  potatoes,  22,  47 

Maps,  lunar,  15 

Mare's  nests,  cock-and-bull  stories  and,  480 

Marble,  78 ;  stained,  599 

Marine  :  aquaria,  119,  261,  288 ;  engine,  620 

Market  fluctuations,  411 

Markings  :  on  Jupiter,  433 ;  on  Venus,  458, 

Mars,  occulta  tions  by,  91, 

Marsh's  vibrating  electrio  wire,  673 

Matches,  safety,  162 

Mate"  or  Paraguayan  tea,  503 

Mathematical .-  415,  468.  518 ;  instrument 
screws,  oiling,  494,  520 

Matriculation  questions.  78, 179,  675 

Marvellous  washintr  machine,  the,  475 

Mayer,  Prof.,  on  Crookos's  radiometer,  530 

Measurement :  metrical  system  of,  69,  100, 
of  solar  heat,  511 ;  timber,  413 

Measurer,  sound,  444,  518,  568 

Measuring ;  distance,  337, 516,  568 ;  force  of 
breathing,  572,  519,  545,  598 

Meat,  dear,  43,  93, 122 

Mechanical  :  barometer,  200,  231,  284; 
equivalent,  183,  205,  232;  examination 
question,  183,  205,  209,  233 ;  money-box ; 
589 ;  physiology,  540 ;  problem,  518 ;  pro- 
duction of  light,  66;  puddling,  progress 
of,  551 

Mechanism,  practical,  5,  60, 112, 168 
Mechanics:  544,648 

Medical :  battery,  miniature,  493;  coil, 
miniature,  488,  514,  538 ;  electricity  and 
H Rise's  battery,  388:  galvanism,  676; 
query  (wax  in  ear),  131 
Medicine,  charcoal  as,  155,  417,  440,  465 
Meerschaum  pipes,  fixing  stems  to,  592 
Melbourne  reflector,  380,  403 
Melting  lead,  364 
Memory,  289,  494,  518 
Merchant,  a  youthful,  147 
Mercurous  snlpho-oyanide,  18 
Mercury  :  motion  of  perih 


helion  of,  535,561 ; 
the  planet,  444,  458.  468 
Metal:  castings,  622;  coating  with  tin, 
654;  etching  on,  386;  green  varnish  for, 
302:  organ  pipes,  103;  soft  impression, 
49,77 

Metallic  pyrometer,  663 

Metals :  petroleum  as  a  lubricant  in  turn- 
ing, 644 ;  sonority  of  various,  671 

Meteor,  brilliant,  remarkable,  536. 564,  611, 
641 

Meteorologist,  a,  giving  reins  to  his  indig- 
nation, 561 

Meteorology :  in  France,  478 ;  science  of. 
281,  458,  665,  668 :  waste  and  work  in,  533 

Mtjteors:  404;  July.  485.  536,  587,  6U ; 
August.  611.  668 

Method  of  making  surface  plates,  new,  504 

Metre,  the,  as  a  philosophical,  unit  of 
length,  91 

Metric  system,  11 

Metrical  system  of  measurement,  60,  100, 
175,230 

Metropolitan  gas  supply,  203  . 
Micro-photos.  80 

Microscope:  best,  677;  drawing  from  the, 
335;  high-power  object-glass  for,  517;  in- 
creasing power  of,  392 ;  mount*,  mode  of 
centreing,  533;  objectives.  English  and 
foreign,  93 ;  slide,  a  new,  246 

Microscopic :  lenses,  minute,  15 ;  objects, 
43,  243,  269,  371,  501 ;  -  mounting,  131, 
388 

Midland :  engines,  new,  361,  388,  591,  624, 
646;  railway,  490,  539,  617,  649,  669; 
route  to  Scotland,  337 

Midnight  sun,  the,  249,  261,  288,  311 

Mildew  on  vines.  417.  439.  441,  516,  568 

Milk,  preservation  of.  102 

Mill,  visit  to  a  cotton,  594 

Milling :  and  lettering  the  edges  of  coins, 
100 ;  tools.  152 

Mine:  surveying,  365;  ventilation,  water- 
gauge  in,  598 

Mineral :  OQS,  flashing  points  of,  14;  testing, 
86;  waters,  310 

Mines :  plans  of,  44  s  reports  of  the  inspec- 
tors of,  564 ;  ventilation  of  by  compressed 
air,  61, 123 

Minimum  viaibile,  wanted  law  for  deter- 
mining, 429 

Mining :  engines,  390,  620 ;  engines,  Robey, 
262,  390;  jet,  634;  ventilation  question, 
413 

Minor  planets,  147 
Mira  Oeti,  198 

Miraculous  vision,  249,  278,  304 
Mirrors  :  for  reflectors,  93  ;  short  focus,  44 
Misquotation  and  variable  star*.  172 
Mistakes  in  Lockyer's  astronomy.  278 
Mitre-planing  machine,  255, 279,  359 
Model,  balloons,  673;  boiler,  363,  491; 

steamboat  engine,  44, 235 
Models,  pitohing  wheel,  103, 179 
Modern  soience,  461,  488, 534,  567,  585,  638 
Modest  request,  a,  458 
Mole  skins,  44 

Money-box,  new  mechanical,  589 

Monument,  the  Sutton,  78 

Moon  :  apparent  diameter  of  the,  276  ;  de- 
termining sun's  distance  by,  665 ;  has  it 
an  atmosphere,  107,  224 ;  inequalities  in 
motion  of.  405,  436.  460,  483,484,510,535, 
562,  588.  611,  641,  667  ;  Mr.  Nelson's  book 
on  the,  450,  515, 535, 585 :  path  of,  15. 117, 
251:  phases  of  the,  and  Nautical  Alma. 
nook,  483 ;  projection  of  stars  on  limb  of, 
197,279;  rising,  600,  010 


Mooning  over  self-made  difficulty,  608 

Moonshine,  508, 521 

Moonstone.  365,  390,  541.  668, 619,  678 

More  terms.  79, 102, 165, 204,  232 

Morphia,  131 

Mortar.  365 

Morte  d'anoestre,  209 

Moss  lands,  623 

Motion:  10.  70.  98,  118,  170.  198,  262;  of 
radiometer,  407;  overheard,  80;  plane- 
tary, 251,  433;  wave,  230,  259,  311,  381, 
381 

Motive  power,  electricity  as  a,  557 
Motor :  Keely,  381 ;  new,  another,  385 
Mould  for  easting  plaster  of  pans,  647 
Mount  cutting,  387 

Mounting .-  chart* ,  76, 102, 179 ;  photos,  20 
Movement :  during  process  of  solution, 
phenomena  of,  57 ;  wave,  230,  258,  311, 

Mowing  machine,  repairing,  646 
Mullein,  76 
Mullen,  48 

Multiplication,  cross,  235,  259,  287,  388,  465 
Mummy  wheat,  362 
Munroe  reed,  and  how  to  use  it,  384 
Museum  of  scientific  apparatus,  282 
Music :  and  songs,  677 ;  arranging,  286,  386 
Musical:  box,  102;  —  tuning,  411,  491; 
education  in  England,  485,  589,  566,  503, 
615;  instruments,  eld,  14;  notation  tonic 
sol-fa,  624  ;  notes,  pitch  of,  and  their 
duration,  115;  string,  stopping  a,  208; 
telegraph  in  Paris,  658;  terms,  a  new 
dictionary  of,  84 ;  tone,  462  ;  tones,  limits 
of  perception  of,  35 
Mustel  instrument,  the,  439,  517,  647 

NAKED-EYE  observations  of  Jupiter's 

satellites.  643 
Natural  history  object*,  collection  and 

preservation  of,  343 
Nature,  whence  came,  37 
Nautical  Almanac,  phases  of  moon  and  the, 

483 

Navigation,  question  in,  622,  640 

Nebuuo :  according  to  Mr.  Proctor,  509 ; 

distance  of  the,  354 
Naylor's  safety-valve,  648 
Needle :  astatic,  93, 103,  124 ;  cushion,  pin 

and,  490;  telegraph,  magnetising,  546, 

572 

Negatives,  new  developer  for,  361 
Neison's  book  on  moon,  on  the  review  of, 

450,  515,  535,  585,  611 
Neptune,  Bode's  law  and  the,  197 
Nest-building  fishes,  193 
Net,  trawl,  206 

Newcastle-on-Tyne,  swing  bridge  at,  401 

Newton's  laws,  251,  300 

Newton's  law  of  oooling,  438 

Nickel:  deposit,  263;  —  dark  colour  of, 

519;  ore  in  New  Caledonia,  559;  salts  of 

558 ;  stripping  from  brass,  573 
Nitric  acid,  625,  650 
Nltro-onmio  acid.  546 
Nobody's  business,  480 
Noise:  in  supply  pipe,  20,  74;  of  passing 

trains,  179,  310 
Nom  de  plume,  226,  278 
Nomenclature,  chemical,  126,  204 
Non-conducting  covering,  559 
Non-intoxicating  drinks,  444,  467 
North  and  south  line  for  a  vane,  146 
Notation,  tonic  sol-fa,  624,  673 
Notes :  astronomical,  58, 163,  267,  397,  502. 

632  ;  on  novelties,  608 ;  on  photography, 

historic  and  descriptive,  503,  531,  555 
Notice  bills,  288 
Novelties,  notes  on,  608 
Nulla  dies  sine  Linea,  508 
Numerals,  date  of  their  introduction  into 

England,  385 
Numerical  squares,  408 
Numismatic,  204,  599 

OAK  varnish,  restoring,  184 

Oat  cake,  19,  45, 101, 152,  203.  231,  285 

Objeot-glass:  by  Tulley,  104:  test  for  a 
ajin.,  197,  209 ;  test  for  mice*. ,  417,  443 

Object-glasses :  construction  of  achromatic, 
112.  464;  good,  and  abnormal  appear- 
ances, 665 ;  imperfect,  484 ;  measurement 
of  angular  aperture  of,  374 ;  on  the  aper- 
ture of,  476 ;  triple,  48, 100 

Objectives :  English  and  foreign  micro- 
scope, 93 ;  working  distance  of,  469,  494 

Objeots:  in  beetle's  eye,- 150 ;  microscopic, 
243,  269,  372,  501 

Oboe:  229;  reeds  for,  253 

Obscurity  not  necessarily  evidence  of  pro- 
fundity, 223 

Observatory,  visit  to  an  astronomical,  171 

Occultation  :  of  47  Oeminorum,  197 ;  of 
Saturn,  641 ;  projection  of  stars  on  moon 
during,  107 

Occultations  i  by  Mare,  91 ;  lunar,  and  irra- 
diation, 249 

Octave  coupler  :  126 ;  for  harmonium,  435 

Offences,  why  bitter^rords  for  small,  829 

Oil :  phosphorised,  650 ;  refining  olive,  232 

Oiling  mid-shaft  crank-pins,  468 

Oil-painting  on  cardboard,  157 

Oil-paintings,  cleaning,  469 

Osk :  mixed  dark,  675;  testing  mineral,  86 

Oilskins,  seamen's,  22 

Old  age,  dying  of,  386 

Olive  oil,  refining,  232 

One-rail  railway,  672 

Open-air  photography,  S37 

Opening  of  Settle  and  Carlisle  railway,  257 

Ophiuohi,  tan,  146 

Optical :  183 ;  experiment,  an  interesting, 

643 

Optics,  question  in,  339,  864,  439 
Orange  rind,  ■pecks  on  the,  119, 176,802, 203 
Orangeade,  sulphuric  add,  522 
Orbite  of  the  planets,  854, 804,  889 
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Orcholla  weed.  651 

Organ.-  180,  182,  233,  286,  288,  677  ;  and 
harmonium  mutters  120,  177, 199. 408 ;  at 
OMDOester.  177.  22*.  2H);  at  Toronto, 
485;  blower,  hydraulic.  260;  builders, 
practical  hints  to,  4.  85,  190.  22H,  229  ; 
building.  13.  18,  252,  280.  309.  644:  cham- 
ber, barrel  (or.  183.  286 ;  keys  and  action, 
615 ;  pedals,  77,  102 ;  pipe,  violin,  73, 199; 
pipes,  battered,  469,  518;  pipes,  scale  of, 
906 1  pipes,  metal.  103,  203 ;  —  manu- 
factum  of.  153.  203,  236  ;  —  vibrations  in 
wooden.  131,  182 ;  small,  102,  130,  181 ; 
MJUfldhoard,  48;  stops,  184,  415,  467; 
street.  414  ;  swell.  73,  96 ;  tuning,  176, 
338  i  v.  flute,  253,  309 

<  irganinns,  age  of  terrestrial,  118 

Organs  I  harmonium  reeds  on,  155 ;  harmo- 
niums, Ac,  177,  228,  252.  280 

Orfonis :  theta,  225,  249,  261,  279,  288.  301, 
806,  355,  403.  510,  665  ;  —  and  other  stars, 
93.  148.  198 ;  —  and  Sin.  object-glass.  146 ; 
(31).  36.  78. 102 

« Ormolu,  regilding,  -19  " 

Outfit,  ship's,  229 

Ovals,  drawing  small,  674 

Overhead :  gear  for  lathes,  16,  79,  279  ■ 
motion  for  lathes,  72,  80,  104;  supple- 
mentary, 130 

Dnjtbeads.  309.  359.  381 

Oiyjrm:  14 ;  apparatus,  41  ;  hydrogen  and, 
390,  387,  410 ;  production  of,  86 

Oxyhydriquo  light,  127. 155 

Oxyhydrogen  i  flame,  331 ;  gas,  41,  80,  100, 
104,  137  ;  limelight,  466 

Ocokerit,  on,  4-10 

Otonc,  generating,  373 


PACKING  :  flowers,  on,  284;  Giffard'i 

piston,  100 
Pad,  blotting,  469 

Pain  for  sport,  killing,  fighting,  and  inflict- 
ing, 36 

Paint:  for  Parian  cement.  387:  on  zinc, 
white,  183,  206;  or  varnish  for  stoves, 
675  ;  oxide  of  iron,  77 :  pure  white  enamel. 
675  ,  white.  466 
Painting  I  canvas,  261 ;  China.  359  ;  crayon, 
■48:  esthetics  and,  117,  283 ;  in  oils  on 
cardboard.  157;  on  glass,  208;  wntor- 
colonr,  104 
Panama,  isthmus  of.  429 
Pancrntic  eyepiece,  508 
Pan*  .-  dairy,  362 ;  evaporating,  416 
Pantry,  drying  walls  of  underground,  235 
Paper :  fastening  to  tin,  649  ;  Japanose, 

374 ;  transparent.  391 
Paper-box  making  mnchinory,  89 
Paper-making  machine,  large,  31 
Parabolic  curvature  for  specula,  suggested 

method  of  producing,  72,  123,  438 
Parabolising  spocula,  new  method  of,  123 
Para-fox  is  t«,  1  47 

Paraffin :  62 ;  staining,  259 ;  stoves,  18 
Paraguayan  tea.  Mate  or,  505 
Parallax.-  38;  tolar,  91.  249 
Parotitic  plants,  vegetable,  201 
Parian  cement,  paint  for,  387 
Paris,  musical  tolegraph  in,  658 
Pari*,  plaster  of,  dissolving,  283 
Parlour  fountain,  412 
Piute  for  labelling  tin,  392,  415 
Patent  bill,  tha  now,  1,  114,  .■■■i 
Patent  i  glazed  leather,  387 ;  law,  3*3.  437  - 

regulation*,  the  now.  :f.ib 
Patents.  330,  357,  407.  462,  511 
Path  :  of  moon,  15, 1 17. 251 ;  of  a  satellite.  72 
Pattern-making,  218,  298,  375,  426,  477,  635 
Paving  in  Paris,  249 
Pans,  preserving  green,  389 
Pebble*.  49 

Peculiar  fossil  tooth,  280 
P«dals :  organ,  77,  102:  to  harmoninm. 

339,  362,  412  ' 
PWdostrianlam,  184,  205.  233 
Pegasi,  xi,  and  miraculous  vision,  40.1  • 

oomes  to.  460 
Pen :  Edison's  electric,  284,  514 ;  method  of 

holding  the.  337 
Pendulum:  ooatpen sated seconds',  17;  gra- 

vity  escapement,  73 
Pwplc  ..f  Russia,  the,  487 
Percvntag.}*,  rule  of  finding,  3"2 
Psrlajncry,  essences  from  French  pomatum, 

674 

Pcrsei,  eta  i  3*  :  companions  to,  O*.  117 
Prsonal  care  of  health.  291 
Perspiring  hands.  337.  360,  388,  439 
Petrifying  water.  22.  7-; 
Petroleum :  339 ;  as  a  lubricant  for  turn  in" 

metals,  641  ;  in  Oallicia.  247  ;  stoves.  4S 

M,  140, 151.  201,  231.  279 
Phase*  of  moon  and  Sau'.ieal  Almanac,  483 
Phenomena  of  movement  during  process  of 

solution,  57 
Ptssiihiikiuiu,  electric,  339 
Philological.  465 
Phorminm  tenax,  439 
Phosphates,  330 
Phosphor  bronze,  467  * 
Phosphorised  oil.  680 

Photo  baths  :  guttapercha  for,  236  ;  pro- 
tecting, 31 

Photo:  plates,  dry,  468 ;  prints,  copying, 

105;  tnuunanncles,  157 
Photographic  :  519 ;  agent,  vanadium  as  a, 

94*|  backgrounds,  how  to  prepare,  635 1 

pat*X  how  to  make  nr.d  use  a  small,  476  ; 

aasat,  444 ;  enlargement*,  651,  675;  gal. 

I*rr.  444;  (thy  cbromatropo ) ,  411;  var- 

Photographs :  detaching.  45;  in  printer's 
ick.  1»; ;  oiicio.  BO ,  mounting.  20;  var- 
nish for,  :*15 

Photography:  236,  861,  dry  plate,  310; 
land/cape,  301 1  new  method  in  astrono- 
mical, 4i4;  notes  on,  historic  and  descrip- 
tive, 6CO ;  open  air,  289,  337 


—  —  •  --v.w^M.Mg,  wo:  u^- 

yingsettingof.  104, 127, 180 :  dissolving, 
9,  W;  images,  hollow,  76,  102,  120; 


Photometers.  80,  104, 127 
Photo-miorography,  33 
Physical  ireography,  79 
I'i  y-.'.-..  .  !-.T.I.,trv.  .  and  IL-.'e.linnUtti,  225 

251.  283,  330,  356 
Physiologioal  diagrams,  340 
Piano :  77.  365,  390 ;  bridges,  48 ;  cottage, 

how  to  improve  the  tone  of  a,  400 
Pianoforte:  construction.  312,387,  340,  392  ; 
reeds  in,  77;  tuning,  338,  388,  391.  413. 
463,402.512,651 
Picric  acid,  406,  519 
Picrotoxin,  solveut  for,  410 
Piecework,  62 
Piers,  brick,  342 
Pigeon-house,  650 
Pigment-*,  action  of  light  upon, 400 
Pm  and  needle  cushion,  400 
Pine  deal  linings,  varnishing,  182 
Pine,  Kauri,  44,  124, 125 
Pipe :  bunds,  making,  74 ;  Egyptian,  oncirnt, 
142 ;  force  on,  20  :  noise  in  supply,  20,  74* 
tremulous  vibrations  in.  18 ;  violon  organ. 
73,  199  8  * 

Pipes :  ooatinglead,  79  ;  organ,  manufacture 

of  metal,  153 ;  violon,  151 
Pistol  barrels,  blueing,  128 
Piston  lubricants,  440 
Piston-packing,  Gilford's,  100 
Pitch  of  musical  notes  and  their  duration, 
115 

Pitching  wheel  models,  103,  179 
Plan,  block,  674 

Planet,  annual  revolution  of  in,  consequenco 

of  its  diurnal  rotation,  148 
Planot  Vulcan,  79,  91 

Planetary:  motions,  251,  433  ;  rotation,  176 
Planets  :  axes  of  the,  36  ;  mean  distances  of 
the,  833  ;  minor ,  146  ;  orctiltations  of 
stars  by.  38 ;  orbits  of  the,  354,  364,  988 1 
sun-expelled,  429 
PUnimetcr,  .".  ;o 
Pinning  machine,  mitre,  255 
Plans  of  mines,  44 
Plante's  secondary  batteries,  131 
Plants :  and  frost,  276 ;  how  they  feed,  456': 
how  to  dry,  246 ;  vegetable  parasitical,  204 
Plaster  of  Paris  i  colouring,  414,  468 ;  de- 
lay"™—":  *  «"        <~>         .  . 

289. 

mould  for  casting,  647 
Plates  i  dry,  22 ;  —  Liverpool,  649.  670, 
673  ;  surface,  new  method  of  making,  504 
Platinum  points,  lead  in,  401 
Play  ins*-  cornet,  520;  violin,  417.  441 
Pleasant  habits,  147 
Pleurisy,  131,  181 
"  Plumb-bob's"  bath  problem,  329 
Pneumatic  steering  gear,  58 
Pneumatics,  calculations  in,  356 
Poisoning,  lead,  417,  440 
Poisons,  genoral  antidote  for,  231  ' 
Polaris,  667 

Polarisation  by  scattering  from  small  par- 

tides,  208.  259  1 
Polarisoope,  677 

Polarised  light,  rings  and  cross  of  crystals 
under,  146 

Poising  eyopiooe  for  solar  observation, 

Polish) for  now  mahogany,  131.  157.  182 
Polishing :  floor*.  302 ;  gins*.  2>9,  337 
Population  :  Maltlius  and  increase  of.  406 : 

of  the.  earth  JBO 
Portable:  engine.  675;  fountain,  251 
Posidonius,  15.  117 
Pot  barley.  517 

Potash :  nitrates  of,  and  soda,  22,  125;  per- 

man-unate  of.  150 ;  pierato  of,  444 
Potato  disease,  169,  203,  526 
Potatoes:  grown  from  seed,  519;  manure 

for,  22,  47 
Potential  energy,  18.  101,  125,  152,  20:; 
Poultry,  207,  387 
Powder,  blasting,  310  • 
Power:  aperture  and,  304;  electric,  158; 
for  driving  a  lathe,  408  :  of  engine.  598 
621.  648;  of  telescope.  668 
Powers:  for  a  2iin.  O.G.,  249  ;  6f  visiou, 

extraordinary,  355,  432 
Practical :  hints  to  amateur  organ  builders 

4,  85.  190 ;  mechanism,  5,  60.  112,  168 
President's  address,  British  Association,  660 
Predictions,  weather,  37 
Preservation  of  milk,  102 
Preservers,  sight,  260,  439 
Preserving  i  butterflies,  520  ;  fruit,  101  • 
ships'  bottoms,  new  composition  for.  112- 
wood,  648  * 
Pressuro  :  boiler,  and  heat  of  steam,  70  j  of 
air,  77, 120 ;  of  fluid  upon  a  surface,  120  • 
OB  dock-gates,  44;  steam,  105 
Prey,  your  petitioners  will  ever,  508 
Prime-movers,  Mr.  Iiramwell  on,  319.  848 
371,399  '  ' 

Prince  Rupert's  drops,  £0,  438 
Printer's  ink,  photographs  in,  184 
Printing:  carbon,  practical  notes  on,  246  • 
sun.  571,  598  *. 
Printing-press,  Walter,  73,  125, 152 
Prints,  copying.  128.  444,  469 
Problem :  anuuity,  18  ;  dynamical,  105, 128 

180 ;  mechanical,  516 
Frootor,  Mr. :  and  the  nngula  problem,  309  • 
letters  by.  S7,  147,  223.  278,  329,  378.  429. 
480,  533,  585,  610 ;  the  nebuhe  according 
to,  509  ■ 
Proctor's  atlas,  large  double  stars  in.  210 
Profunditv,  obscurity  not  necessarily  evi- 
dence of,  223 
Projection :  77 ;  of  star  on  moon's  disc.  197. 

279,  301,  306 
Propulsion,  steam,  on  canals,  660 
Protection  from  Are,  105 
Protractor,  combined  bevel,  smart.  268 
Prurigo.  127, 155 
Public  records,  288,  412 
Puddled  iron,  fibrous,  284 


Puddling  furnace.  Casson-Dormoy,  141,  255 
Pulleys,  rubber,  243 

Pullman's  cars  on  Brighton  railway,  312, 388 
Pump:  105,  128;  boiler.  518,  673;  oolliery. 
261,  312,  862.  412 ;  feed  for  portable 
engine,  78 ;  filter,  206,  282.  288 
Pumping,  22.  75, 125,  440.  465,  518 
Pumps :  brass  valves  for  engine,  78 ;  col- 
liery, 261,  312,  362,  412 
Purfling  violins,  493 
Pyramidon,  357 

QUEER  or  querist,  30 
Quick-acting  lens,  131, 181 


IvADIAL  driUs,  improvements  in,  050 
Radiants  of  shooting  stars,  458,  460 
Radiation  :  attack  upon,  459,  480,  484,  580, 
612,  643;   of  solar  heat,  147;  severe 
attack  of,  610 
Radiometer,  Prof.  Mavor  on  the,  530 
Radiometers:  14,  42,  C*,  08,  124,  149,166. 
173.   184, '202.  289.  313,  407,  644;  on 
experiments  with,  375 
Radius  of  curve,  624 
Rags,  sugar  from,  18 

Railway :  accidents,  11 ;  —  in  1875,  161 ; 
appliances,  265,  317  ;  carriages.  308; 
long-truck,  176,  230  ;  —  ventilating,  645 ; 
—  warming,  375;  cockades,  365,  390: 
coupling,  a  new,  518;  Fell,  260;  gradients 
aud  fait  speeds,  301,  308  ;  Midland,  400, 
539,  617,  669  ;  Settle  and  Carlisle,  opening 
of,  257  ;  signalling  without  wires,  474 ; 
,  signals,  62;  —  automatic,  634;  speed, 
261:  speeds  in  United  States,  400;  tra- 
velling, 389.  465 ;  —  some  peculiarities  of 
American,  147 ;  troubles.  407.  433.  490 ; 
tickets  and  changing  trains,  150, 201, 280, 
•t;2 ;  wheels.  619 
Railways:  of  the  world, 218  ;  one-rail,  672  : 

Btrcct,  601,  645 
Rainbow,  donble  lunar.  198 
Ruin-catchers  v.  stargaze rs,  514 
Rnmsbottom's  duplex  safety-valve,  361,  387 
Raw  hides,  dyeing,  504 
Read,  trusting  to  a,  91 
Real  asphalte,  357 
Rearing  canaries,  208,  234 
Rebounding,  363,  388 
Reclaiming  moss  land,  623 
Recoil  of  firearms,  48,  72,  76 
Records,  public  2S8 

Red :  ink,  541,  600,  623,  049,  673 :  varni'h. 
180 

Reed,  the  Munroe  and  how  to  use  it,  384 
Reeds :  harmonium,  18,  42,  78,  90. 81.1,  338  j 
in  organs.  155 ;  in  piano,  77 :  oboe,  253  •' 
steel.  72.  178;  voicing,  178 
Reflecting  telescopes,  mirror  for,  93,  675 
Reflection :  of  force,  15  ;  of  light.  131.  156 

181.  201,  232  * 
Reflector:  Melbourne,  380,  403;  Hr.  Car- 

rington's,  610;  warming  stove.  387 
Reflectors  :  achromatic*  and,  406  j  effects 

of  sea  nir  on,  41-4 
Reform,  spelling,  307 

Refraction:  642;   allowance  for,  in  on 

equatoreal,  561 ;  and  the  sundial,  665 
Refrigerator,  a  simple  air,  86 
Refuse,  animal,  22, 152 
Regilding  ormolu,  49 
Register,  register  I  508 
Register,  bicycle,  365 
R-julat  ions,  the  new  patent,  395 
Regulator  :  siinplo  clock,  12,  48,  203,  312  ; 

water,  495 
Relation  of  sun?  pots  to  storms,  246 
Relaxed  uvula,  599 
Remington  writing-machino,  3u7 
Removing  tar,  131 

Repairing:    clinical  thermometer,   ]f>4 1 
mowing  machine,  546;  spring  of  watch, 

Repieno,  lt-2 
Replies,  astronomical,  14 
Report:  disease,  385;  of  Government  ana- 
lysts on  butter,  558;  of  vivisection  com- 
mission, 2,  28 
Repulsion,  magnetic  236,  260 
Repulsive  powor  of  the  solar  rays,  556 
Reseating  cone  choirs,  598 
Rciin,  3S8 

Resist  for  dyeing,  261 
Resistance  of  Daniell's  battery,  79 
Retorts,  drying,  651,  677 


Notes  of  a  Voyage  to  Kerguelen  Island, 

by  Father  Perry,  346 
Notes  on  Collecting  and  Preserving  Natu- 
ral  History  Objects,  edited  by  J.  E. 
Taylor,  343 
Notes  on  the  Earlier  Hebrew  Scripture. 

by  Sir  G.  B.  Airy.  578 
Ou  Personal  Care  of  Health,  by  Dr.  E.  A. 

Parkes,  291 
Over  the  Sea  and  Far  Away,  by  T.  W. 

Hinohclilf,  190 
Plain  Guide  to  Good  Gardening,  by  S. 

Wood,  190 
Popular  8cionce  Review,  452 
Practical  Plane  Geometry,  by  J.  8.  Rawlc, 

Railway  Appliances,  by  J.  W.  Barry,  265, 

317 

Report  of  Smithsonian  Institution,  55 
Science  Made  Easy,  by  T.  Twining,  190 
Storms,  their  Nature,  Classification,  and 

Laws,  by  W.  Blusitu,  29 
Telegraphy,  by  W.  H..Preeoo  and  J.  Sive. 

wright,  369 
The  Moon  aud  the  Condition  and  Con- 
figurations of  its  Surface,  by  E.  Neison, 

The  Theoretical  and   Practical  Boiler 

Maker,  by  8.  NichoUs,  603 
Treatise  on  Food  and  Dietetics,  by  Dr. 

F.  W.  Pavy,  83.  213 
Wood  Conversion  by  Machinery,  by  J. 

Richard*.  655 
X  Y  7.  Railway  Guide.  452 
Year-book  of  facts,  by  C.  W.  Vincent,  55 

Revolution  counter,  a  bicycle,  175 
Revolutions  of  wheels,  40 
Rhumkorff  coil,  condenser  for,  623 
Richmond  and  victory,  458 
Rider  air-engine.  636 
Riflo-barrcls,  100 ;  Soper.  234 
Riflo:   shooting,  100,  339,  363,  388;  — 

chances  in,  429  :  sight,  305,  390 
Ring,  Winter's,  184 

Rings  and  cross  of  orystsU.  131, 181,  204 
Rink,  skating,  339,364,  387 
Rinks,  real  ice,  79 

Rising  and  setting  of  the  heavenly  bodies, 

642 

Road  indloator  for  railways,  568 
Roads,  steam  carriages  on  common,  275 
Robey  mining  engine,  262,  390,  413 
Rock  drill.  258 

Rods,  sine.  259 

Roller;   blind,  making  waterproof.  619. 

673  ;  skates.  72.  98,  111,  149,  161,  17«,  230, 

253.  309,  614,  669 
Roof,  flat,  389 
Roofing,  rino.  664 
Room,  dark.  80. 104 
Root-marks  on  stone,  618 
Rope,  hoist,  182 

Ropes  :  site  of,  440 ;  strength  of,  465  :  wire. 

103 

Rose  trees,  47 
Rotary  engines.  263 
Rotation,  planotary,  176 
Booas,  155 

Rowdy  expeetorators,  533 

Rubber:  bicycle.  312,  337  ;  pulleys,  243 

Rule  of  And  lug  percentages,  392 

Rushes,  colouring,  288 

Russia  :  and  the  iron  trade.  404;  her  people 

and  their  avocations,  487:  leather.  625. 

649,  673 
Rusty  tanks,  410 


Reviews- 
Air  and  its  Relations  to  Life,  by  W.  N. 

Hartley,  473 
British   Manufacturing  Industries,  bv 

G.  P.  Bevan.  55 
British  Rainfall.  451 

Building  Construction,  by  R.  8.  Burn,  452 
Business,  by  J.  Piatt,  135 
Classbook  of  Chemistry,  by  E.  L.  You- 
inans,  54 

Clerk  of  Works,  by  G.  G.  Hoskins.  452 
Dictionary  of  Musical  Terms,  by  Stainer 

and  Barrett,  85 
Economy  of  Workshop  Manipulation,  bv 

J.  Richards.  109 
Fragments  of  Science,  by  Prof.  Tyndall, 
189 

Garden  Oracle  by  Shirley  Uibberd,  55 
Great  Moteors  of  1^75,  by  Capt.  Tupman, 
310 

Introduction  to  Animal  Morphology  and 
Systematic  Zoology,  by  Prof.  A.  Mac- 
alister,  190 
Iron  aud  Steel,  by  C.  Uoare,  310 
Lectures  on  Some  Recent  Advances  in 
Physical  Science,  by  Prof.  P.  G.  Tait. 
189 

Miscellaneous,  55,  100,  340,  452 
Music  in  Common  Things,  by  Colin  Brown , 

Notation,  by  J.  HuUah,  451 


BABBATH-BREAKEB,tt  biuiue». 

like  young,  147 
Bach's  history  of  botany,  318 
Safe,  ice,  545 
Safety-matches,  162 

Safety-valve:  a  safe,  57;  Naylor's,  648; 

Ramsbottom's.  361,  387 
Safety-valves,  182,  205.  310,  361 
Sails,  mildew  in  yacht,  050 
Salicylic  aoid,  404 

SaUnu  solutions,  viscosity  and  galvanic 

conductivity  of  some,  581 
Sanitary  i  improvements,  287 ;  progress  iu 

India,  261 
Satellite,  path  of  a,  72 
Satellites:   distances  of,  108;  Jupiter's, 
naked  eye  observations  of,  6-43,  667;  of 
Saturn,  338,  354,  412,  667;  of  Uranus. 
197.  225,  250, 278.  304,  329 
Saturn  :   oocultation  of,  587,  641 ;  on  the 
c.]uinortial,36:  ring  of  seen  in  a  telescope 
without  an  eyepieoo,  3S1;  satellites  of. 
a'!3,  854,  412,067 
Saw:  circular,  234,  258.  310,  336,  387; 

handpowcr,  414 ;  split  in  circular,  494 
Sawdust :  302  ;  burning,  595 
Sawing  stone,  362 

Saws :  tempering  and  straightening,  4  • 
tenon,  straightening,  417.  411 

Science :  Academies  of,  607  ;  advancing  a 
Utah  further,  30;  and  scripture,  578, 
039.  606;  calculations,  543;  class.  545: 
modern.  461,  488,  634,  507.  585,  638  ;  of 
meteorology,  281 ;  teaching,  625,  650,  674 

Scientific:  apparatus,  exhibition  of  at 
South  Kensington.  220,  239,  270,  292,  306, 
323,  343,  854;  —  museum  of,  282 ;  flotion, 
033 

Scientific  Nkws  :  7,  34,  63.  90.  116,  114, 

109.  196,  222,  2  IK,  276.303,327,353.377, 
402.  128,  456,  479,  507,  532,  560,  583,  608, 
637.  Got 

Scientific;  Societies- 
Aeronautical,  352 

American  National  Academy  of  Soiencos, 

British  Association,  660 
Geological,  221 

Institution  of  Civil  Engineers,  63,  281 
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Institution  of  Mechanical  Engineers,  506 
Linnean.  7 

Meteoroloiricnl.  34.  270,  427 

Physical,  63.  221,  376 

Royal  Astronomical,  6,  144,  217,  352 

hoy  ill  Horticultural,  169 

Royal  Institution.  89 

Royal  Microscopical,  115,  217.  377 

8ooiety  of  Engines,  1 15,  377 

Seiento-philosophy  and  unscientific  blun- 
dering, 278 

Scones :  and  botoh  potch,  102;  buns,  Ac., 
46 

Scotch  tartans,  79 

Scotland,  Midland  route  to,  337 

Scrap-book,  how  to  disponso  with  a,  513 

Screaming  frogs.  618 

Screw,  lathe.  16 

Screw-cutting,  100 

Screws  i  aud  screw-drivers,  improved,  475 ; 
bolts  and,  302 ;  how  they  are  made,  558  ; 
oil  for  instrument .  544 

Scripture,  science  and,  578,  639,  666 

Scripture*,  Sir  G.  Airy  on  the  Early 
Hebrew.  61" 

Seulploris,  double  star  epsilon,  147 

Sea:  inland  of  Africa,  557;  level,  79,  158, 
258,  310.  665 

Bea-gulU  as  gardeners'  friends,  351,  404 

Sea-sickness,  235,  2*7.  311.  336 

Seamen's  oiLskins,  22 

Search  for  oosj  at  Barrow,  231 

Season  and  the  bees.  88 

Seasoning  wood  for  turning.  286 

Seasons  in  England.  561.  574.  599,  622 

Secondary:  batteries.  I'loute's,  131;  cur- 
rent, 414,  466 

Sections,  stains  for  wood,  10 

Securities.-colonial,  415 

Seed,  growing  potatoes  from,  519 

Seldliu  powders,  547.  572 

Sensitiveness,  Amoricnn,  278 

Her  pentis  (2),  249 

Betting:  engine  guide-bars,  375;  valve, 
39*  139 

Settle  and  Carlisle  railway,  opening  of,  257 

Sewage  in  well*.  898,  621 

Shafting  :  horse-power  of,  417.410  ;  turning 

in  lathe.  20,  45.  74.  101 
Shafts :  damp-coupling  for,  581  ;  heated, 

232 

Sharpening  tools.  321 

Shavings.  260.  all 

Shelves,  worm-eaten,  466,  402 

Ship,  outfit  of,  229 

Shipbuilding,  259 

Shipmate,  an  unpleasant,  342 

Ships :  hnndiness  of,  69 ;  iron,  417,  440  ; 

preserving  bottoms  of.  112 
Shoos :   boots    and,   261 ;  dyeing  white 

canvas,  516 
Shoe-tips,  raw  hide.  504 
Shooting:  rifle.  100.  339.  363,  388;  stars, 

radiants  of,  458,  460 
Short  foous  mirrors,  44 
Shower  of  sulphur,  257 
Showman,  a  collection  will  now  be  made 

for  the,  561 
Show-tanks  for  aquaria,  65 
Shrinking-wood,  597 
Shutter,  instantaneous,  79, 102, 127 
Shutters,  swell.  357 
Sicoonia  flute,  337,  362.  412  • 
Sight:  defective,  209,  496,  519,  600,  649; 

preservers,  260,  439 ;  rillo,  391 
8ignals  :  railway.  62  ;  —  automatic,  634  ; 

stretching  of  wires  of.  181 
Signs :  in  the  heavens.  37 ;  of  the  times,  453 
Silk,  greasy,  104 

Silver :  chloride  of.  battery,  360 ;  cleaning 
dead,  4!K) ;  coinage,  small,  547  ;  deposit- 
ing, 363 ;  filigree,  cleaning,  444,  468,  543 ; 
flute,  184 ;  formation  of  gold  and,  183 ; 
plate, 313 

Silvered  glass  reflectors,  effects  of  sea  air 

on,  444,  4(f9 
Silvering  •  brass.  469,  495 ;  iron  wire.  62 
Singer  machine,  broken  cog-whoel  in,  131 
Single-needle  telegraph,  cheap,  73 
Sir  John  Tyndall,  283 
Sirius :  146 ;  Wollaoton's  photometry  of,  561 
Site,  gold,  520 

Skates,  roller.  72.  98,  111,  149,  161,  178, 
230,  253,  309.  614.  670 

Skating  rink.  339.  364.  3*7.  522 

Skeleton  harmonium,  17,  73,  125 

Sketch  of  geology  of  the  Weald,  138 

Sketohing  on  cine,  412 

Skins  :  mole.  44  ;  softening.  338 

Slate  cistern,  leaky,  157,  201 

Slates,  stains  on,  387 

Sleep  and  dreaming,  Prof.  Ferrier  on,  86 

Slide,  new  mioroscopc,  246 

Slide-rest:  adjusting,  39,  119;  F.R.A.S.'s, 
16,  36;  graduation,  39:  index,  counter, 
adjustable  for.  172 ;  tool,  a  now,  39 

Slides,  valve,  for  cornet,  127,  236 

Slide-valves,  diagrams.  284 

Slide-valves.  289."  313,  337,  439 

Slip  in  driving  wheels,  178,  362 

Snieo's  battery,  fault  in,  49 

Smoking.  36 

Smoky  chimney,  74. 157.  204 

Smyth's  cycle.  H.V.  62  Leonis  and,  667 

Soap  boiling,  131 

Soda  :  chlorinated,  441.  467,  518 ;  nitrate 
of.  282  ;  solution,  128.  131 

Soft  impression  metal,  49.  77 

Softening  i  skins,  3:58;  whetstones,  389,  413 

Solar  :  clock,  69,  151 ;  eclipse,  610  ;  energy, 
14 ;  evpicce,  340 ;  heat,  cause  of,  3u5, 
333,  380,  665  ;  radiation  of.  146 ;  observa- 
tion, polarising  eyepieoe  for,  301 ;  paral- 
lax, 38.  91,  249;  measurement  of,  511; 
rays,  repulsive  power  of,  556 ;  spectrum, 
duplicity  of  the  1474  lino  in, 476 ;  system, 
Cumming  dissolution  of  the,  91 


8older :  analysis  of,  74,  492 ;  separating 

tin  and  lead  in.  444,  468.  545 
Soldering,  oold,  390 

Solidifying  of  fused  balls  in  a  liquid  medium, 
27 

Solution  :  bath,  130 ;  phenomena  of  move- 
ment during.  57 ;  soda.  128.  131 
Solvent  for  picrotoxin,  416 
Somerset  House,  wills  at,  236 
Songs,  music  and,  677 
Sopor  rifle,  234 

Sound .-  469,  493 ;  and  light,  analogy  of, 
632;  deadening,  467;  measure,  444,  518, 
569  ;  spelling  by,  11,  40,  94,  123.  148,  229, 
254,  331,  319,  383 
Soundboard  :  organ,  48  ;  —  wood  for,  597 
South  Kensington :  art  library  at,  264 ; 
conferences.  33*  ;  scientific  exhibition  at. 
306.  406,  434,  488 ;  show,  241 ;  snobbery, 
more,  304  :  snub  for,  458 
Space  :  ether  of,  429 1  infinity  of,  118,  151, 

171 ;  temperature  of,  107 
Specific  gravity :  of  a  compound,  182,  236, 
314,  363 

Specimens  i  deep-sea,  443,  543 ;  of  turned 

work,  615 
Speck,  on.  665 

Specks  on  the  orange  rind.  119, 176.  202.  203 
Spectacles,  focus  of,  610,  625,  650 
Spectroscope:  detecting  adulteration  by 
moans  of  a,  307 ;  now  form  of  pocket,  531 
Spectroscopic:  experiments,  22,  46,  129, 
.  180 ;   observations  on  the  transit  of 

Venus,  1874,  395 
Spectrum  of  chlorine,  493 
Specula  :  glass,  105  -,  new  method  of  pro. 
duoiug  the  parabolio  ourvature  for,  72, 

123,  438;  supporting,  94;  unsilvered 
glass,  665 

Speculative  physics  and  Hegelianlsm,  225, 

251.  283.  330,  356 
Speed  :  of  bicycle.  673 ;  of  trains,  11, 40.  97, 

124.  176,  183,  201,  203,  226,  232,  256.  264. 
310.  332,  516,  518,  539,  565,  501.  617.  646; 
weight  and,  of  locomotives,  183,  232,  433 

Spr od-cones  of  lathe,  securing.  143 
Speeding  wheels  and  pulleys,  593 
Spelling:   bees,  91;  —  and  dictionaries. 
148,  174  |  bv  sound,  11.  40.  94.  123.  140. 
174,  202,  229,  254,  307,  331,  359,  383; 
reform,  307 
Sphere,  shadow  of  a,  458,  469 
Srmsx  :  25.  82.  159.  211.  316,  394.  471,  522. 

549,  602.653 
Sphyginograph,  651,  676 
Spider,  mounting  head  of,  546 
Spicgeleisen.  17 
Spinal  complaint,  103,  179 
Spindle,  loose  bicycle,  261 
Spine,  weak,  289,  337 
Spittoon,  595 
Split  in  circular  saw,  494 
Spontaneous  combustion  of  coal.  606 
Sport,  killing,  fighting,  and  inflicting  pain 

for,  36 
Spot,  the  very,  304 
Spotless  physicists  again,  610 
Spotting  an  attempted  job,  665 
Spots :  on  Venus,  333,  354,  355,  403,  404. 

509 ;  solar  heat.  378 
Square:  acre,  131,  156;  combined  bovel, 
Ac,  268 

Squares,  magic.  311,  361,  411,  462,  513,  537. 

562,  594,  614,  669 
Stability  of  locomotives,  102 
Stained:  floor.  574,  599;   marble,  599; 

windows,  cheap,  131 
Staining:  black,  22,  46;  paraffin,  259; 

vegetable  ivory,  519 
Stains :  for  wood  sections,  10 ;  on  slate,  387 
Stammering,  494 
Stand,  camera,  79, 127 
Stannons  chloride,  234,  282 
Star :  close  triple,  91 ;  double  to  naked  eye, 
249 ;    magnitudes,  30-1 ;    projection  of, 
upon  moon's  disc,  279 ;  sun  as  a,  304 ; 
what  is  a  donble,  146 
Stanjaxers,  raincatohers  v.,  514 
Starlings,  treatment  of,  389 
Stars  :  234  ;  best  seen  in  twilight,  278,  304, 
889 ;  daylight,  547.  561.  598  ;  double,  47. 
182.  312.  429,  509,  586;    —  large  in 
Proctor's  atlas,  249 ;  faint  429,  458,  508, 
<>68 ;  finding  in  daylight,  665 ;  in  Andro- 
meda?, 403  ;  in  neighbourhood  of  Venns, 
197  ;  positions  of,  561 ;  projection  of,  on 
moon's  limb.  197,  304 ;  small.  386.  432 ; 
—  and  small  telescopes,  509,  564, 042 ;  the 
two  debilissima,  289 ;  variable,  172,  484. 
562  ;  —  colours  of.  585 
Stays :  and  corpulence,  231 ;  for  gentlemen, 

40,  123  ;  weak,  337 
Steam :  boiler  pressure  and  heat  of,  70 : 
boilers  and  chimneys,  219 :  boilers  and 
galvanism,  33 ;  brick  kiln,  167 ;  carriages 
on  common  roads,  275;  domes,  326; 
engine,  on  a  small  compound,  217; 
engines,  the  economy  of,  421 ;  pressure, 
105 ;  —  gauges,   260 ;   propulsion  on 
canals,  669 ;  tram-oar,  Leicester,  143 ; 
tramway  for  Aberdeen,  464 ;  want  Of, 
261.  288,  312 
Steamboat :   boiler,  model,  363  ;  engine, 
model,  44,  235 ;  engine  and  boiler  for 
small,  598 
Steatite,  492.  543 

Steel:  chrome,  7;  hardening,  102;  reeds, 

178  ;  tests  for  iron  and,  216,  572 
Steering  gear,  pneumatic,  58 
Stems,  fixing  to  meerschaum  pipes,  592 
Step,  removable  bicycle,  12 
Stereomicrometer,  142 
Stereoscopic  transparencies,  21 
Stereotyping.  415.  495 
Stewarton  system  and  Stewarton  hive,  672 
Stone  :  cutting  and  polishing,  570  ;  root- 
marks  in,  618 ;  sawing,  362 
Stop,  expression,  261,  312 


Stopping  musical  string,  208 
Stops  :  harmonium,  20,  105  ;  organ,  104, 
181 

Storage  of  books.  234 
Storm,  remarkable.  514,  5T7.  595.  612 
Storms  :  forecasting.  228.  355.  430,  515.  567, 

612,  669  ;  relation  of  sunspote  to,  246 
Stove,  reflector,  warming,  3s7 
Stoves:  pitait  or  varnUh  for.  675;  petro- 
leum. 18.  42.  9*.  151.  201.  231,  279.  553 
Straightening  i  fire-bar?,  158,  205  ;  wire, 

232.  518 
Strap,  length  of.  441.  492 
Straw  liats,  brown  dye  for.  128 
8treet :  organ,  414;  railways,  601,  645 
Strength  of  unstayed  flat  surface*  of  boilers, 

882.  515 
String  organ,  tho,  356 
Strontian,  440 
Strophoraeter,  the.  342 
Stucco  figures,  cleaning,  519 
Btudio,  photographic,  .'.It 
Stumps  of  trees,  removing,  235,  491 
Subdivision  of  atomic  weights,  175 
Submarine  i  cables  detecting  faults  in,  545  . 

railway,  a,  284 
Subtraction,  common,  486,  515 
Succession  duties,  8JP 
Sugar  i  from  rags,  18 ;  grape,  15(3 
Sulphur,  shower  of.  2-'i7 
Sulphuretted  hydrogen  gas.  76 
Sulphuric  acid  :  20.  568  ;  orangeade.  522 
Sun  :  all  gas,  36  ;  atmosphere  of,  908  ;  de- 
termining distan'  e  of  bv  moon,  C65 ;  fuel 
of  the,  333,  379,  404.  481.  510.  53-i.  561, 
610;  heat  spots  on,  416.  513.  569 :  mid- 
night, 249.  261.  288.  311  ;  rays  of,  613 
Sundial,  refraction  and  the,  665 
Sun-expelled  planets,  429 
Snn-pnnting.  574.  598 
8nnspota  :  331,  354  ;  relation  of  to  storms, 
246 

Sunstroke :  600  ;  or  what,  61A 
Supplementary  overhead,  150 
Supporting  specula,  94 
Snrfaoe-plates,  new  method  of  making,  501 
Surrey,  geology  of.  198 
Surveying,  mine,  365.  414 
Sweet-toned  harmonium,  339,  469,  493.  518, 

570,  598.  648,  673 
Swell  :  organ.  73.  96 ;  shutters,  357 
Swelling  of  flesh  under  eyelid,  389 
Swimming:  13.  42,  71.  99.  122,  173.  202, 
227.  279,  332;  collar,  COO;  in  deep  waters, 
223 

Swing-bridge  at  Newcustle-on-Tyue.  401 
Swiss  transferring  pictures,  78 
Syrup  of  phosphate.'.  573 
System  i  metric.  175  ;  telegraph  io,  369 
Sxerelmey  liquids,  533 

T  ABLE  beer,  300 
Tailless  kite.  364 
Tale,  a  comet's,  503 

Tales  of  comets  in  our  modem  times.  642 
Tanks:  contents  of,  104.  179,  287;  for 

aquaria,  show,  65;  rusty,  410 
Tannic  acid,  282 
Tap  for  boiler,  573.  621 
Tap*,  tinning  bra*s,  19.  45 
Tar.  removing,  157,  466 
Tartans,  Scotch,  79,  101 
Tasinaniaa  Eucalyptus,  309,  335,  356 
Tea,  Paraguay  mi.  505  • 
Touching  :  electricity,  wire-gauze  in,  900; 

science,  625,  650.  674 
Technical  Uses  of  diamonds,  21C 
Teeth:  artificial,  46,  126  ;  wheel.  209.  834 
Telegraph  :  20,  45,  75 ;  cixle,  125 ;  instru- 
ment, a  cheap  single-needle,  7:; ;  musical 
in  Paris,  658;  system,  the  new.  369,  4-1 
Telegraphio:    needle,    magnetising,  516, 

572  ;  system.  369.  421 
Telegraphy,  duplex.  79,  126 
Telephony,  experiments  in,  551,  591 
Telescope:  19,  179;  a  £S.  610:  achromatic, 
260 ;  — ,  inventor  of  tho,  474 ;  Craig.  438  ; 
dialyto,  103.  279;  Huyghenian  eyepiece 
for,  444;  its  principles  and  practical  con- 
struction, 659 ;  my  first  astrouoniiu-vl, 
564,  642 ;  reflecting,  625 ;  tests,  »  Lyra-, 

Telescopes:  cheap.  611;  dialyte,  279;  Gall- 
lean,  improvements  in.  350;  mirror  for 
reflecting.  93  ;  power  of.  608 ;  powers  of 
small,  355;  reflecting,  675;  small,  small 
stars  and.  386.  432.  509.  561.  5t>6.  6)2  ; 
test  doubles  for  2jin..  93;  text  tor.  012. 
668;  three-inch.  249;  Tulloy's.  178; 
Venus  and  small,  386,  404.  433,  4j8,  4«i0. 

481, 586  *_,,«,, 
Telescopic:  illusions.  480;   vision,  limits 
of,  508,  585,  610,  610;  work  duriug  hard 
froat,  178 
Temperature  of  space,  197 
Tempering :  and  straightening  saws,  4  -, 
bow  for  spring  dividers,  337  ;  gloss,  203, 
448 

Tennis  bats,  673 
Tennis  net,  preserving,  104 
Tenon  saw.  straightening.  417.  411 
Tent,  a  convenient  photographic,  257 
Tents,  ventilation  of  dark,  47 
Terms,  more.  78. 102,  165.  179,  201,  232 
isms,  age  of.  118 


Terrestrial 
Territories,  t/nited  St 
Tosscno  for  window  b( 
Test  for  a  2iin.  O.G., 
Testing :  aurino,  363  ; 
micro,  object-glass 


619 

.xes.  289,  312 
197.  200 

lubricating  oils,  57:5 ; 
417,   443 ;  mineral 


oils,  86  ;  steel.  517,  572 ;  well  water,  235  ; 
for  acids.  470.  495 
Teste :  for  iron  and  ste«l.  216,  547.  572 
Thatohed  oottage,  fleas  in  old.  441,  467 
Theodolite :  156, 181 :  transit ,  438 
Theories,  a  few  well-considered,  158 
Theory  of  descent,  recent  discussions  on 
the,  110 


Theory  :  of  illnrainating  flames,  32  ;  of 
radiometer,  644;  of  tho  Holts  machine. 
326  ;  that  Jupiter  and  Saturn  are  in- 
tensely hot.  429 
Thermo-electric  pilo,  Clamond's,  407.  546. 
572 

Thermometer,  repairing  clinical,  104, 127 
Thermometers,  graduation  of,  310,  364 
Tho«o  boys  again.  365,  390 
Thunder,  lightning  without,  209.  235 
Thunderer,  explosion  on  board  the,  655 
Thymol.  468 

Tight-locimr  and  orookednesa,  149 
Tilbury  and  Southend  engines,  491 
Tile  pavement  in  churchos,  cleaning,  18 
Tilcn  for  window-bixes,  tessolnted,  312 
Timber  :  calculations  of,  £14  ;  choosing, 
561 ;  measurement.  413  ;  preserving,  532  ; 
supply  of  United  States,  552 
Time  :  Greenwich  and  local,  36  ;  indicating 
after  dark,  463  ;  indicators,  actuating. 
Ml ;  longitude  and,  665,  676 ;  not  up  to, 
508 

Times:  signs  of  the.  403;  tales  of  comet* 
in  our  modern,  612  ;  the,  and  solar  heat 

spots.  378 

Tin  :  block.  361 ;  coating  metals  with.  554  ; 
fallacious  test  for  lead  in.  327;  posting 
labols  on.  392.  415.  60u,  622.6 19 
TuctuDBS.  flavouring.  184,  207,  233 
Tinning  brass  taps.  19,  45 
Tinwaio.  paste  for  labelling,  569 
Tit  hes.  338 

Tub  WOO :  49  ;  pipes,  to  clean,  203 
Toilet  vineenr.  260.  545 
Tone,  gift  of,  409 ;  musical.  462 
Tonic  sol-fa  musical  notation,  624,  673 
Tonnage  of  yachts.  310.  336 

Tool,  a  new  sjlde-reet,  39 

Tools  :  cast  iron.  201  ;  milling,  152  ;  sharp- 
ening, 321 
Tooth,  peculiar  fossil.  2S0 
Topography,  lunar.  15,  67,  69 
Tornado,  train  upw-t  by  a,  367 
Toronto,  organ  at,  435 
Torpedo-boat,  German,  197 
Tortoise-hell  and  ivory,  polishing,  600 
Tote,  long.  209 

Tracing-,  copying,  bv  fcrro-pnissiatc,  493 
Tnvle  interest*  ami  intelligent  inquirer*. 

Trade-marks  ,  Act,  696  ;  in  America.  490 
Trade,  unhealthy.  31,  88,  113.  140.  165. 

191.  214,  2X1,  325 
Train  up-et  by  a  tornado.  3C7 
Trains  :  changing  railway  tickets  and.  i-a». 
201,  28.1;  express,  400;  noise  of  puninc;. 
179.  3M;  -peed  of.  11.  40.  97,  121.  201. 
22«>,  2-'xi.  261.  310.  332,  169,  516,  518,  S39, 
565.  591,  617.  646 
Tram-car.  Leicester  steam,  143 
Tramway  accidents.  332 
Transferring  pictures.  Swiss,  78 
Transit  theodolite.  488 
Transmitter,  flexible  power,  581,  613 
Transparencies  :  photo,  157 ;  stereoscopic,  21 
Transparent  paper,  :»1 
Travelling,  railway,  389,  465 
Trawl-net,  205 

Trees,  removing  stumps  of.  235,  491 
Trefoils,  oirving,  545 
Tremulant,  organ,  517 
Trick,  card,  312 
Tricvcle  velocipedes,  618 
Tricycles :  bicycles  and.  183,  230,  2S7.  405  ; 

for  ladies,  41 
Trignometry.  361.  439,  M7 
Triple :  obieet-irla*se3, 43, 100  ;  star,  close,  91 
Trombes,  artificial  production  of,  5l 
Tropical,  equatorial  or,  502 
, Trotting.  170 

Troubles,  railway.  407.  433.  490 
Trust  ing  to  a  read,  91 
Tubbing,  440 
Tubercle  in  food.  307 
Tnlloy.  object-glass  by,  104,  178 
Tuning  :  musical  box.  411.  40]  ;  organ.  177. 
336  ;  piano,  338.  3K>.  388.  391.  113.  462. 
492.  512.  651 
Turbine  wheels,  on,  188 
Turned  work,  specimens  of.  615 
Turning:  bjxes,  183  ;  metals,  petroleum  as 
a  lnbriount  iu,  lAi;  seasoning  wood  for, 
286  ;  shafting  in  lathe.  20,  -15,  74.  101 
Turret  clocks,  175.  230,  255 
Twilight,  stars  best,  seen  m,  278.  301,  3J:l 
Two-cell  battery.  230,  260 
T-vo-nianual  hnruionium,  339,  413 
Tvndull,  Sir  John,  283 
Tvpe-washiug,  338,  363.  412 
Tvne-com posing  machine,  a  new.  .66 
Typewriter,  the.  183.  206, 233. 307 
Typescript,  307 

TJNGTJLA.  problem,  Mr.  Troctor  and 

the,  309.  358 
(iuirnlas:  conic,  379,  163  ;  oyliinlnc,  378 
Unhealthy  trades.  31.  88,  113,  140,  165,  191. 

244.  299,  325 
rniutoxicntinif  drinks.  519 
Unit  of  length,  tho  metre  as  a  philosophical, 
91 

United  States,  beat  in  the.  533;  railway 

speeds  in.  400 ;  territories.  619 
Unsilvered  glass  specula.  605 
Unstayed  :  flat  surfaces  of  boilers.  382  ; 

strength  of.  515 
Uranus:  oecultotion  by,  301 ;  satellites  of. 
and  extraordinary  eyesight,  197,  225,  249. 
250,  278.  2.-7.  304.  329 
Urns,  colouring,  235 
Utilsation  of  water  power,  195 
Uvula,  relaxed,  599 

VALUE  of  bone-black,  o-timat'ng,  401 
Valve :  for  eugino,  180.  337  ;  had  of,  43j 
lift  of.  336  ;  safety,  ' 


Valve-balls  for  pomps,  brass,  7$ 
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Valve-slides  of  cornets,  127 

Valves,  glide.  439 

Vu  brake,  self-acting,  234 

Vanadium  as  a  photosTaphio  agent,  342 

Vane  .-  fixing;  a.  157 ;  N.  and  8.  line  for  a,  146 

Vapour,  law  of  elastic  power  of,  613 

Variable  stars,  172.  484,  562.  585 

Varnish  i  18,  152,  361;  and  oil.  572  ;  black, 

for  enirine  cylinders,  547  ;  cicatrical,  155 ; 

for  fretwork,  157  ;  for  metals,  green,  302  ; 

indiarnbber,  380  ;  photographic  19,  335  ; 

red.  104,  155,  180  ;  removing;  from  cans. 

364  ;  restoring  oak,  181 ;  to  stand  soda,  45 
Varnishing :  oleograph),  517,  573 ;  pine  deal 

Union.  182 ;  wall  paper.  152 
Vegetable  i  food,  animal  and,  414,  465,  517, 

541.  569,  597.  619.  647,  672  j  ivory,  261 ! 

leather,  425  ;  parasitic  plants,  201 
Vegetarianism  :  an  argument  for,  6 
Vegetarians,  to,  674 

Ve-.-etation,  heat  of  soil  and  air,  and  its 

effects  on.  608 
Vellum,  cleaning,  360 
Velocipede  driven  by  the  hands,  462 
Velvet,  dressinc,  258 
Ventilating  railway  carriages,  645 
Ventilation  :  economy  of  heat  in,  253; 
mine,  water-gauge  of,  598 ;  of  coal-mines 
by  compressed  air,  61,  123.  253;  of  dark 
tents,  47  ;  without  draught.  49 
Venus :  225.  279,  306.  433 ;  crescent  form  of, 
381 ;  dark  limb  of.  249  ;  spots  on.  333, 
354,  355.  403.  404,  405.  458,  485,  509  ;  stars 
in  neighbourhood  of,  197 :  telescopes, 
small,  and.  386,  433,  458, 484, 586  ;  transit 
of.  spectroscopic  observations  on,  395 
Verbal  remarks,  evidence  relating  to,  147 
Vibrations  :  in  pipes,  on  the  excitation  of, 
604;  in  wooden  organ  pipes,  131,  182 ; 
of  pipe,  tremulous,  18 
Vienna  refractor.  306 
Vinegar  :  aromatic.  260  ;  toilet,  260,  545 
Vines,  mildew  on,  417.  439,  441,  516,  568 
Viol.  Fiddler's  finger-keyed,  13,  72,  97.  289 
Violin :  17.  19,  45,  105.  182,  236.  260,  313, 
365,  390,  413.  540  ;  age  of,  17 ;  construc- 
tion, 177 ;  oostly,  91 ;  drawing  outline  of, 
157 ;  instruction,  463,  540 :  matters,  392, 
4i$,  465  ;  organ  pipes,  .fiolian.  76 ;  play- 
ing, 417, 441.  486 ;  position  of  bridgein.  128 
Violins  ]  old,  130, 156, 181, 234, 416 1  purfling, 
403,  543 


Violon  organ  pipe,  73,  150, 199 

Visoosity  and  galvanic  conductivity  cf  some 
saline  solutions,  581 

Visibility  of  coloured  light.  410 

Vision :  astronomical.  561 ;  extraordinary 
powers  of.  355,  432  ;  eye,  613  ;  limit  o*f 
tele*  -r.ipio.5i1S  ;  miraculous.  \i  IVjasi  and 
403 ;  naked  telescopic,  585,       610. 640. 668 

Visit:  to  an  astronomical observatory,  171 ; 
to  cotton-spinning  mill,  594 ;  to  Firth's 
works.  406,  511 

Visitation,  Greenwioh,  321 

Visual  power,  range  of  difference  in,  533.  536 

Visual  powers.  Mr.  Dawes',  378.  480, 533, 536 

Vitriol  chambers.  416 

Vivisection:  9.  67,  223.  530;  and  aquaria. 
119  ;  bill.  Lord  Carnarvon's,  275.  395,  577  ; 
commission,  report  of,  2,  28  ;  experi- 
ments, 5 ;  question.  370 

Viviseotor*  iu  a  corner,  514 

Voicing  reeds.  178 

Voloanio:  action,  on,  187;  phenomena  of, 

18,  75,  214 
Volcanoes,  lunar,  381,  403 
Volume  of  cylindric  ungula,  223 
Vortices,  electrical.  27 
Vulcan,  the  planet,  79.  91 
Vulcanised  rubber,  ©anient,  130,  336,  651 

WALIi-PAPEE.  varnishing  152 
Walls:  damp.  411.  466;  of  underground 

pantry,  drying.  235 
Walter  printing  press,  73, 125,  152 
Want  of  steam,  312 

Wanted  law    for  determining  minimum 

viaibile.  429 
War  to  the  knife.  671 

Warming  :  railway  carriages,  375 ;  stove, 

reflector,  387^ 
Warts.  392.  416.  439 

Washing:  flannel.  410, 518 ;  type,  338.  363, 412 

Washing-machine,  the  marvellous,  475 

Wasp  stings,  cure  for,  595 

Waste  :  and  work  in  meteorology,  533  ■ 
cotton,  cleaning.  623 

Watch  :  and  chronometer  glass  balance 
springs,  396 ;  and  how  to  repair  it,  30 1 
mainsprings  of.  105.  155  ;  maintaining 
power  of.  180  ;  repairing  spring  of.  625  ; 
wooden,  264 

Watchmaker's  :  combination  lathe,  13  • 
lamp,  387,  415,  543 


Watchmaking  s  43, 124 ;  in  England,  201. 204 

Water  :  75 ;  analysis,  388  ;  clock,  95  ;  de- 
composition of,  413 ;  flow  of,  at  different 
temperatures,  256 ;  gas  under,  675 ;  gauge. 
568.  596.  598;  heat  of.  45.  74;  lime.  495- 
petrifying.  22.  76;  pipes,  noise  in,  74; 
pure.  613.  670  ;  regulator.  495 ;  repelling 
surface,  a,  236.  260.  311. 412 ;  testing,  625  • 
twist,  46  ;  weight  of.  208.  209  ;  well,  494 

Watercolour  painting:  101;  cleaning,  361 

Waters-lass,  651 

Waterhouse  diaphragms,  313.  363 
Watering  plauts  and  flowers,  548,  574 
Water-power,  utilisation  of,  195 
Water-pressure  engines.  77 
Waterproof :  cement,  584  ;  glue,  625  ;  roller 

blind.  649.  673 
Watertight  joints,  157 
Watkins's  gas-burner,  401 
Wave  movement,  208,  230.  259.  311,  331,  381 
Wax  :  colouring.  493  ;  gilder's,  18 
Weak  spina.  289.  337 

Weald  of  Sussex  and  Kent,  sketch  of  geo- 
logy of,  138 

Weather  i  and  our  food.  637 ;  macula?  and 
the.  301;  or  no,  561.  588.  610.  645;  pre- 
dictions. 37  ;  the  recent  hot.  610 

Weaving-mill,  walk  through  a,  594 

Web«.  linen,  79.  103 

Weeds  on  gravel  walks,  305.  390,  413 

Weighbridge,  adjusting.  439 

Weighing  the  earth,  164 

Weight :  and  speed  of  trains.  183.  232.  308, 
433  ;  gravitation  and,  197  ;  of  water,  208, 
209 

Weights,  subdivision  of  the  atomic,  175 
Well-water:  iron  in.  519;  sewage  in.  573. 

621 ;  test  for,  206.  233.  494 
Wistinghouse  automatic  brake,  230,  620 
Westminster  aquarium,  264 
Wet  bog,  foundation  on,  545.  572.  533 
Wheat :  hand-mill  for  grinding,  288,  362  ■ 

mummy.  362 
Wheel :  models,  pitohing,  103.  179  ;  naves, 

elm  carriage.  337 ;  teeth.  209.  234 
Wheels  i  railway.  619,  647  ;  revolutions  of, 

40 ;  speeding,  593  ;  tnrbino,  on,  193 
Whence  camo  nature,  37 
Whetstones,  softening,  389,  412 
Whiskey,  101 

White  lead  i  414,  468  ;  dissolving.  493  ; 
paint,  466 


Whitewash  out  of  doors,  48,  76 
Whitewashing,  152 

Why  bitter  words  for  small  offence*,  820 

Will.  old.  156.  182 

Wind  instruments,  gift  of  tone.  409 

Window  :  blinds,  gilding  and  writing  on, 
261 ;  boxes,  tessera?,  287,  312 

Windows,  cheap  stained.  131.  156 

Wine  :  acetic  acid  in.  415;  orange.  622 

Wines,  analysis  of.  364 

Wire :  brass,  brightening.  600,  622  ;  draw, 
ing,  179 :  gauge,  Birmingham,  47  ;  gauie 
for  teaching  electricity,  266  ;  Marsh's 
vibrating  electrio,  673  ;  ropes,  103; 
—  splioing,  310  ;  silvering  iron,  62 ; 
straightening.  232 

Wires  i  railway  signalling  without,  474  ; 
stretching  of  signal,  181 

Wistarias  and  clothes  moths.  595,  618 

Wollaston's  photometry  of  Sirins,  561 

Woman's  fnend,  21,  75, 101,  152,  231,  258. 
310,  561.  615 

Wonderful  vision,  641,  668 

Wood :  conversion  by  machinery,  655 ;  for 
organ  soundboard,  597  ;  for  turning,  sea- 
soning, 286;  preserving,  648;  sections, 
stains  for,  10 

Woodbury  lantern  slides,  46 

Wood-chopping  machines,  48,  76 

Wooden :  houses,  254,  309 ;  watch,  261 

Woods,  10 

Wool :  cleaning,  623 ;  drying,  236 
Working  distance  of  objective.  494 
Workshop:  manipulation,  109;  moisture 

in.  232 
Workshops,  amateurs',  78 
World,  railways  of,  243 
Worm-eaten  shelves.  486,  498 
Writing  on  glass,  152 
Writing-machine,  Remington,  307 

YACHT  sails,  mildew  in.  650 
Yachts,  tonnage  of,  310,  336 
Yarn-winding  machine,  415 
Yeast,  20.  101,  310 
Yerba.338 

ZINC  :  bars,  casting.  130.  156;  rods  for 
LeeUnche,  208.  234.  259  ;  roofing.  665 ; 
white,  263  ;  white  paint  on,  183.  206 

Zoological  Society,  the  Government  and 
the,  438 

Zoophytes,  76 
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ACHROMATIC  object-glasses,  con- 

struct  ion  of,  112 
..sSolian  violin  pipe,  76 
Air-«ngine,  the  Rider,  636 
Air-filter,  Dr.  Richardson's,  326 
Air-pump?,  horizontal,  465,  541,  619 
Air- refrigerator,  a  simple,  86 
Alarm  :  an  improved  low- water,  33 ;  electric, 

100, 152, 190,  254 
American  felling  axe,  183 
Amyi.  nitrite  of.  677 
Ancient  and  modern  harp,  136,  344,  423 
Apparatus,  a  siinplo  blowpipe,  6,  99 
Ash's  elliptical  cutting  frame,  571 
Astatic  needle,  103.  124 
Astigmatism,  233,  411 
Axe,  American  felling,  183 

BACK-BEST  for  invalids,  298 

Backstay  for  lathe,  72 

Balance,  cheap  chemical,  285 

Balance-springs,  glass  for  watches,  396 

Ballouns  i'.ip<-r,  506 

Band,  lathe,  23 

Barometer,  mercurial.  205 

Barrel  for  chamber  organ,  286 

Barrow,  garden,  439 

Bath,  problem,  "  Plumb-bob's",  329 

Bathometer,  the,  87 

Battery  I  bichromate,  466  ;  48-cell,  12  ; 
Grove's,  77  ;  improved,  321 ;  Loclanchr, 
157 ;  manganese,  improved,  191 

Seattle's  patent  locomotive,  469 

Bell :  electro-magnet  and,  130 ;  indicator, 
electric.  125 

Bells :  chime  of,  521 ;  electric,  199 

Bevel,  square,  Ac.,  combined,  269 

Bichromate  battery,  466 

Bicycle:  bearings,  312;  improved  ("Slide- 
valve's").  566;  step,  removable,  12 

Billiard  table,  521 

Blast :  continuous,  98 ;  fans,  49 

Blowpipe  apparatus,  a  simple,  6,  99 

Boat,  defective,  235,  287 

Boiler :  bow  to  make  a  model,  491 ;  making, 
camber  for  plate,  468 ;  model  steamboat, 
363,  402 ;  safety-valve  for  model,  205 ;  tap 
for.  573 

Boilers,  chimneys  and,  219 

Brass  :  joining  to  guttapercha,  182 ;  valve- 
balls  for  engine-pumps,  79 

Brown's  keyboard  for  just  intonation,  298, 
630 

Building,  house,  413 

CAM  for  yarn  winding  machine,  366,  415 
Camber  for  boiler  plate,  468 
Camacho  electro-magnetic  engine,  399 
Camera,  674 
Canoes,  74 

Casson-Dormoy  puddling  furnace,  142 

Centre  of  gravity  i  of  cycloidal  arc  and  sur- 
face, 447  ;  of  pyramid,  598 

Centrifugal  governor,  an  improved,  195 

Chamfering  machine,  596 

Chemical  balance,  cheap,  285 

Chime  of  bells,  521 

Chimneys  and  boilers,  219 

Chromostroboscope,  the,  168 

Cichus,  region  to  the  north  and  west  of,  69 

Circular-saw,  split  in,  491 

Clamond's  thermo-generator,  467 

Clamp  coupling  for  Bhafts,  581 

Clock  :  a  solar,  69 ;  cheap  and  simple,  255  ; 
electric,  95  ;  magic,  259  ,  water,  95 

Clothes-horse,  a  new,  30 

Coal-gas,  pressure  in  hydraulic,  132 

Code  time,  telegraph,  75 

Coil,  miniature  medical,  514 

Coils,  instructions  for  making  small  induc- 
tion, 9,  92 

Colliery  pumps,  312,  363,  412 

Combined  bevel,  square,  Ac.,  269 

Cone-bearings  for  bicycles,  312 

Conic  ungulas,  463 

Connoctinn-rods :  how  to  set  out  lentrth  of, 

455 ;  lining-out,  5  :  marking  out,  60 
Contents  of  tanks.  102 
Continuous  blast,  98 
Cooking-stove,  petroleum,  140 
Copper  steam  pan,  thickness  of,  106 
Counterpoise  lift,  618 
Coupler,  octave,  126,  436 
Coupling  for  shafts,  clamp.  581 
Crank-pin.  oiling  mid-shaft,  468 
Carre:  231 ;  cycloid,  286;  radios  of,  624 
Catting  and  surfacing  machine  for  wood,  217 


Cutting  frame,  A=h's  elliptical,  571 
Cycloid  curve,  286 

Cycloidal  arc,  centre  of  gravity  of,  417 
Cycloids,  evolute  of,  357 

DARNING  machine,  217 

Defective  boat,  235,  287 

Diagram,  indicator,  674 

Diagrams,  slide-valve.  284 

Diaraagnetism,  176,  670 

Dock  gates,  pressure  on,  4-1 

Domes,  steam,  326 

Domestic  manufacture  of  gas,  008 

Drawing  i  and  roving  frames,  545 ;  small 

ovals,  674 ;  wire,  179 
Drill,  rock,  258 

Drills,  improvement*  in  radial,  659 
Duplex  telegraphy,  79,  126 

EABTH,  weighing  the,  165 
Economiser,  205 

Kleotric  :  alarm,  100,  152,  199.  254 ;  bell 

indicator,  125 ;  clocks,  95,  199 ;  machine, 

theory  of  the  Holtx,  327 
Electrical :    experiments,   singular,  195 ; 

vortices,  on,  27 
Electro-maguet  and  bell,  130 
Electro-magnetic  engine :  254 ;  the  Camacho, 

399 

Electrotypes,  156 

Klliptical  cuttin.'-frame.  Ash's,  571 

Engine:  electro-magnetio,  254;  indicating, 
674 ;  model  steamboat,  44 ;  queries,  412  ; 
the  gas,  605 

Engine-pumps,  brass  valve-balls  for,  78 

Engines,  tire  fastenings  for  express,  617 

Kpicvcloids  and  hypocycloids,  570,  657 

Epsilon  Lyras.  381 

Etherio  force :  38 ;  so-called.  242 

Evolute  of  cycloids,  357 

Experiments :  singular  electrical,  195  ;  spec- 
troscopic, 180 

Express  engines,  tire  fastenings  for,  617 

P.R.A.S.'s  "lide-rest,  16 
Vans,  bls.it,  49 
Felling  axe,  American,  183 
"  Fiddler's"  finger-keyed  viol,  13, 72 
Figures,  on  lightning,  215 
Filter  I  air.  Dr.  Richardson's,  326  ;  pump, 
207  '       .  v  v, 

Flat  roof,  389 

Flexible  power  transmitter,  581 

Flow  of  water  at  different  temperatures,  256 

Fly-wheel,  lathe,  622.  673 

Force,  etheric,  38,  242 

Fork,  handy  garden,  616 

Forty-eight  cell  battery,  12 

Fossil :  a  curious,  385  ;  tooth,  peculiar,  280 

Fountain,  a  portable,  254 

Fracastorius,  117,  405,  432,  481 

Fret-saw,  an  improved,  31 

Friedmann's  patent  injectors,  671 

Friend,  woman's,  21 

Furnace:  Casson-Dormoy  puddling,  112; 

for  laboratory,  518.  51!) 
Furnaces  in  mines,  620 

GALILEAN  telescopes,  improvements 
in.  351 

Galvanic  battery,  improved,  321 
Garden  i  barrow,  439 ;  fork,  handy,  616 
Gas,  hot  water  coil  heated  by,  441 
Gas-burner,  Watkins's,  401 
Gas-engine,  the,  605 
Generating  ozone,  373 
Geology  of  the  Weald,  sketch  of  the,  138 
Glass :  balance  springs  for  watches,  396 ; 

printing  on,  581 
Graduation,  adjustable  slide-rest,  39 
Gravity,  centre  of :  of  cycloidal  arc,  447  ;  of 

pyramid,  598 
Greenhouse,  heating  apparatus  for  small, 

543 

Guttapercha  to  brass,  joining,  182 

HAMMER,  spring  lever,  3S7 
Hand-driven  velooipede,  462 
Handy  garden  fork,  616 
Harmonium  i  and  organ  matters,  120,  228 ;  j 
skeleton.  17 ;  the  orchestral.  120 :  two-  i 
manual,  443 ;  valve-action  for  tremolo,  520 
Harp,  ancient  and  modern,  136,  344,  423 
H  satin?  apparatus  for  small  greenhouse,  543 
Heavenly  bodies,  rising  and  setting  of.  642 
High-power  object-glass  for  microscope,  517  ' 
High  pressure,  361 


Holtx  electric  machine,  theory  of,  327 
Horizontal  air-pump,  465,  541,  619 
Hot-water  coil  heated  by  gas,  411 
House  :  building,  413 ;  pigeons',  650 
Hydrocarbon  gas-lamp,  631 
Hydrostatics,  312 

Hypocycloids,  epicycloids  and,  579,  657 

IMPERI8HABLE  letters,  43 
Index  counter  for  slide-rest,  adjustable  172 
Indicator:  diagram,  explanation  of,  674; 

electric  bell.  125 
Induction  coil,  instructions  for  making 

small,  9,  92 
Injectors,  Friedmann's  patent,  671 
Instantaneous  shutter,  102, 127 
Intonation,  on  just,  and  the  new  keyboard, 

298,  630 
Invalids,  back-rest  for,  -  <S 
Ironclads,  437 

JUPITER:  279,  355;  satellite  of  in 
transit,  562 

KALEIDOSCOPE,  231 

Keyboard,  Colin  Brown's  new,  for  justly 

intoned  instruments,  298,  630 
Keys  and  key  action  for  organ,  615 

LABORATORY,  furnace  for.  518,  519 
Lamp  :   hydrocarbon  gas,  634  ;  watch- 
maker's, 543 
Lathe  i  backstay  for,  72 ;  band.  23 ;  bod 
query,  77;  fly-wheel  of,  622,  673;  ov«r- 
heads,  359;  turning  Bhafting  in,  20,  45, 
74,  101  ;  watchmaker's  combination,  13 
Lathes,  speed  cones  of,  securing,  143 
Leclanche"  battery,  157 
Length  i  of  a  connecting-rod,  how  to  ascer- 
tain, 455  ;  of  a  strap,  441.  492 
Lenses,  minute  microscopio,  15 
Lepisma  Bcale,  269 
Letters,  imperishable,  43 
Levelling,  492 
Lift,  counterpoise,  618 
Light:  mechanical  production  of,  56;  re- 
flection of,  181 
Lightning  figures,  on,  215 
Lining-out  connecting-rods,  5 
Locomotive,  Beattio's  patent,  469 
Low-water  alarm,  an  improved,  33 
Lubricator,  an  improved.  168 
Lunar  topography,  15,  69 
Lyne,  epsilon,  381,  401,  510,  586,  640 

MACHINE  i  chamfering,  596 ;  cutting 
and  surfacing  for  wood,  217;  darning, 
217 ;  mitre  planing,  255 
Magic  elook,  259 

Manganeso  battery,  improved,  191 
M  n  tti eto-elec trie  machine,  442 
Markjng-off  slide-valves,  168 
Marking-out  connecting-rods,  60 
Mathematical,  463,  518 
Measurement,  metri-al  system  of,  09 
Measuring  sound,  518 

Mechanical :  money-box,  new,  589  ;  produc- 
tion or  light,  56 
Mechanics,  544 

Mechanism,  practical,  5,  60,  113,  169 
I  Medical  coil,  miniature,  514 
i  Molbourne  refloctor,  380 
I  Mercurial  barometer,  principle  of,  205 
Metrical  system  of  measurement,  69 
Micrometer,  stereo,  143 
Microscope:  high-power  object-glass  for, 

517 ;  slide,  a  new,  246 
Microscopic :  lenses,  minute,  15 :  objects, 

372.502 
Midnizht  sun,  311 
Mineral  oils,  testing,  86 
Mines :  furnaces  in,  620  ;  plans  of,  41 
Miniature  medical  coil,  514 
Mitre-planing  machine,  255,  359 
Model :  boiler,  how  to  make  a,  491,  492 ; 

steamboat  engine,  41 
Models,  pitching  wheel,  103 
Money-box,  new  mechanical,  589 
Moss  lands,  reclaiming,  623 
Munroe  reed.  384 

Musical :  string,  stopping  a,  209  ;  telegraph 
in  Paris,  659 

NAYLOH'S  safetv-valve,  MO 
Needle,  astatic,  103,  124 
Note  on  duplicity  of  1474  line  in  the  solar 
spectrum,  476 


OBJECT-GLASS,  high-power,  517 
Object-glasses,  construction  of  achromatic, 
112 

Objects,  microscopic,  372,  502 
Occultation  of  Saturn,  587 
Octave  coupler,  126,  436 
Oiling  mid-shaft,  orank-pin,  468 
Oils,  testing  mineral,  86 
Optics,  question  in,  364 
Orbits  of  the  planets,  389 
Orchestral  organ,  120 

Organ  i  arrangement  of  pipes.  205 1  barrel 
for  chamber,  286  ;  building,  563,  593,  $15  • 
keys  and  action,  615;  pedals,  Ac.,  503; 
pipes,  making  metal,  153;  —  violon,  199  : 
small,  181 ;  street,  414 ;  the  orchestral. 
120;  tuning,  177;  windcliest  of.  641; 
wood  for  soundboard,  597 

Ovals,  drawing  small,  674 

Overhead,  supplementary,  150 

Overheads,  359 

Ozone,  generating,  373 

PALLET,  the  Tamplin  harmonium,  223 
Paper  balloons,  566 
Paris,  the  musical  telegraph  in.  659 
Pattern-making,  299,  376,  426,  477,  529.  533. 
636 

Pedals  and  pedal  action  for  organ,  563 
Petroleum  stoves.  94. 140 
Piano  tuning,  388,  391 
Pigoon-honse,  650 

Pipes  :  for  organs,  making  metal,  153  ; 

violon  for  organs,  199 
Pitching  wheel  models,  103 
Planets,  orbits  of  the,  389 
Planitueter,  360 
Plans  of  mines,  44 

Plates,  new  method  of  making  surface,  505 

Plimpton  skate,  the.  111,  161 

"  Plumb-bob's"  bath  problem,  329 

Pneumatio  steering-gear,  58 

Polariscope,  how  to  make,  677 

Portable  fountains,  254 

Posidonius,  15,  117 

Power  transmitter,  flexible,  581 

Practical  mechanism,  560, 113 

Pressure :  high,  361 ;  on  dock-gates,  44 

Printing  on  plass,  581 

Projection,  77 

Protractor,  combined  bevel,  Ac.,  269 
Puddling  furnace,  Casson-Dormoy,  142 
|  Pulleys,  rubber.  243 
Pump,  filter,  207 

Pumps,  colliery  (fitting  valve  in),  312,  362, 
412 

Purfling  violins,  543 

Pyramid,  centre  of  gravity  of,  598 


QUESTION  in  optics,  361 

RADIAL  drills,  improvements  in,  659 

Radiation,  an  attack  upon,  459 

Radiometers,  173 

Radius  of  curve,  624 

Ranisbottom's  safety-valve,  387 

Raw  hide,  dyeing,  504 

Reclaiming  moss  lands,  623 

Itced,  Munroe,  the,  381 

Reflection  of  light,  181 

Reflector,  Melbourne,  380 

Refractiou,  642 

Refrigerator,  a  simple  air,  86 

Region  to  the  north  and  west  of  Ciehui.  60 

Rider  air-engine,  the.  636 

His  in?  and  setting  of  heavenly  bodies,  612 

Rock  drill.  258 

Roller  skates.  72,  111,  161,  670 
Roof,  flat,  389 

Roving  frames,  drawing  and,  545 
Rubber  pulleys,  243 

SAFETY-VALVE:  a  safe.  57;  for 

model  boiler,  205 ;  Naylor's,  648 ;  Rams- 
bottom's duplex,  387 

Sanitary  improvements,  210 

Satellite  of  Jupiter  in  transit,  562 

Saturn,  occultation  of,  587 

Saw :  fret,  an  improved,  31 1  split  in  cir- 
cular, 491 

Sawing  stone,  302 

Saws,  tempering  and  straightening,  4 

Scale  of  Lepisma,  269 

Screw,  six-thread,  470 

Screws  and  screw-drivers,  475 

Shafting  in  lathe,  turning,  20,  46,  101 

Ships,  handines?  of,  69 
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Shoe-tips,  tit  hide,  504 

8hutter,  instantaneous,  102. 127 

Skate,  the  Plimpton,  111.  181 

Skates,  roller,  78,  111,  161,  670 

Skeleton  harmonium,  17 

Sketch  of  geology  of  Weald,  138 

Slide,  new  microscope,  246 

Slide-reet:  "P.R.A.8.'s,  16;  graduation, 
adjustable,  39 :  indez-oounter  for  adjust- 
able, 172 ;  tool,  an  adjustable,  38 

Slide- valve  diagrams,  284 

Slide-valves,  marking  off,  168 

Solar :  dock,  a,  66:  spectrum,  duplicity  of 
1474  line  in,  476 

Sound  measurer,  518 

Soundboard  of  organ,  wood  for,  507 

Spectroscopic  experiments,  180 

Specula,  supporting,  94 

Speed-cones  of  lathes,  securing,  143 

Spring  lever  hammer,  387 

Star,  appearance  of,  in  cheap  telescope,  614 

Steam  domes,  326 

Steamboat  engine,  model,  44, 363 


Steering-gear,  pneumatic  58 

Step,  removable  bicycle,'  12 

Stereomicrometer,  143 

Stone  sawir-g,  362 

Stopping  a  musical  string,  209 

Stores,  petroleum.  94 

Strap,  length  of,  441,  492 

Street  organ,  414 

Sun,  midnight,  311 

Supplementary  overhead,  150 

Supporting  specula,  94 

Surface  plates,  new  method  of  making,  505 

TAMPLIN  harmonium  pallet,  228 

Tanks,  contents  of,  104 

Tap  for  boiler,  573 

Teeth,  peouliar  fossil,  280 

Telegraph:  code  time,  75 j  the  musical,  in 

Paris,  659 
Telegraphy,  duplex,  79, 126 
Telescope,  appearance  of  a  star  in  a  cheap, 

614 

Telescopes,  Improvements  in  Galilean,  351 


Tempering  and  straightening  saws,  4 

Tent,  a  convenient.  257 

Testing  mineral  oils,  86 

Thermo-generator,  467 

Tire  fastening  for  express  engines,  617 

Tool,  an  adjustable  slide-rest,  39 

Topography,  lunar,  15, 69 

Trefoils,  carving,  496 

Tricycles,  287 

Trigonometry,  439 

Tuning :  organ,  177 ;  piano,  389, 361 

Turbines,  194 

Turning  shafting  in  lathe.  20, 45,  74, 101 
Twom&nn&l  hariiioiijtun,  443 

UNOTJL A  :  oenio.  463 ;  the oylindrio,  224 
Unhealthy  trades,  326 

VALVE,  safe  safety.  57 
Valve,  slide,  diagrams.  284 
Valve-action  for  tremolo  of  harmonium,  520 
Valve- balls,  brass,  for  engine  pomps,  78 
Val»e-eetting,  366 


Velocipede  driven  by  hands,  462 
Venus,  appearance  of,  881,  485 
Viol,  "  Fiddler's"  finger-keyed,  18, 72 
Violin,  JColian  (pipe),  76 
Violin :  construction,  177 ;  purfling,  543 
Violon  organ  pipes,  199 
Vortices,  on  i 


WATCHMAKER'S 

lathe,  13 
Watkins's  gas-burner,  401 
Water:  clock,  95 ;  flow  of,  at  different  tern- 
_peratures,  256 
Weald,  sketch  of  geology  of,  138 
Weighing  the  earth,  165 
Wheel  models,  pitching,  108 
Wind-chest,  organ,  644 
Wiredrawing,  179 
Woman's  friend,  21 


Y  AEN.  WJJi  DING  machine,  < 
366,  415 
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ABTICLES. 

THE  NEW  PATENTS  BILL. 

HPHE  new  Patents  Bill,  or  rather  the 
amended  and  in  some  respects  im- 
prored  bill,  which  the  Lord  Chancellor  has 
introduced  to  the  House  of  Lords,  muBt 
undergo  a  still  further  improvement  before 
it  can  expect  to  meet  with  any  extensive 
support  from  those  outside  of  Parliament 
who  are  most  directly  interested  in  the 
measure.  Lord  Cairns,  though  of  course 
he  has  not  the  least  objection  to  patentees, 
qua  patentees,  appears  to  have  listened  far 
more  attentively  to  the  arguments  of  manu- 
facturers and  traders  than  to  those  who  are 
in  reality  the  best  friends  of  the  "busi- 
ness "  man.  It  is  incontestable  that  manu- 
facturers oppose  inventions  and  discoveries, 
except  under  special  and  rarely- occurring 
circumstances ;  for  in  many  cases  inven- 
tions revolutionise  whole  processes,  render 
valuable  machinery  antiquated  and  useless, 
and  often  take  some  time  before  they  begin 
to  make  a  return  on  the  fresh  capital, 
which  is  not_  always  easily  obtained.  But 
when  these  inventions  are  encumbered  by 
the  "  letters,"  the  manufacturer  becomes  a 
cruelly  ill-used  man.  Here  is  an  invention 
to  utilise  which  will  probably  cost  him  a 
considerable  slice  off  his  profits,  which  will 
upset  all  his  routine,  and,  besides  that, 
there  is  an  individual  who  occupies  the 
enviable  position  of  the  last  straw  on  the 
camel's  back,  because  he  demands  a  royalty. 
Fortunately,  the  manufacturer  does  not 
break  down,  except  in  temper,  for  he  knows 
that  if  Brown  and  Jones  do  not  adopt 
the  invention,  Smith  and  Robinson  will, 
and  so  accordingly  he  consents  to  adopt  the 
new  process,  and  to  haggle  with  the 
patentee  as  to  the  terms  of  the  license. 
But  there  is  a  worse  side  still.  The  know- 
ledge  that  the  rival  house  will  take  up  the 
invention  is  a  thorn  in  the  manufacturer's 
side ;  the  greatest  torture  is  the  possibility 
of  new  firms  starting  in  the  business 
without  the  drawback  of  capital  sunk  in 
plant  rendered  useless  by  the  new  inven- 
tion. .  The  first  firm  to  take  up  an  invention 
is  also  placed  at  a  disadvantage,  unless 
special  and  favourable  terms  are  made  with 
the  patentees,  because  there  are  always 
alterations  and  expenses  of  one  kind  and 
another  which  have  to  be  met  before  an 
invention  is  brought  into  practical  working, 
and  the  manufacturer  knows  that  hiB 
rivals  in  business — those  who  come  after 
him— will  reap  the  advantage  of  his  expe- 
rience. These  are  amongst  the  principal 
reasons  why  manufacturers  dislike  patents, 
and  it  seems  strange  that  practised  lawyers 
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and  legislators,  who  have  fairly  earned  their 
positions,  should  be  misled  by  the  special 
pleading  of  the  class.  We  say  misled, 
because  it  is  evident  that  if  the  Lord  Chan- 
cellor and  those  who  will  support  his  bill 
are  not  misled,  they  are  certainly  doing  a 
great  deal  to  discourage  patents,  if  only  by 
the  simple  fact  that  they  do  not  encourage 
them.  The  bill  has  many  of  the  old  faults, 
and  nearly  all  that  we  said  against  that  of 
last  session  may  be  urged  against  the  pre- 
sent one. 

First  and  foremost,  although  "  provisional 
protection"  remains,  it  is  not  the  provi- 
sional protection  which,  from  long  user, 
we  have  learnt  to  understand  and  to  appre- 
ciate. An  intending  patentee  must  deposit 
his  specification  at  the  time  of  making 
application  for  a  patent,  and  although  it  is 
true  that,  by  means  of  certain  formalities 
and  fees,  he  may  obtain  leave  to  amend 
it,  the  evil  remains  that  it  gives  the 
inventor  little  opportunity  to  improve 
his  invention  before  the  sealing,  and 
no  opportunity,  or  scarcely  any,  of 
finding  purchasers  or  capitalists  to  work 
it.  Another  thing  which  should  not  be 
forgotten  is  that  the  early  publication  of 
an  invention  opens  the  door  for  unprincipled 
persons  to  oppose  the  granting  of  a  patent. 
At  present  it  is  difficult  for  any  one  to 
oppose  a  patent  until  the  complete  specifi- 
cation is  published,  because  the  real  nature 
of  the  invention  is  unknown ;  but  if  the 
full  description  is  to  be  published  before 
the  patent  i»  sealed,  it  will  be  comparatively 
an  easy  matter  for  persons  possessed  of 
money  to  get  up  evidence  to  show  that  the 
invention  is  not  new.  They  will,  in  fact,  be 
able  to  so  hamper  the  poor  inventor,  by 
means  of  gold  and  law,  that  he  will  be  com- 
pelled to  give  up  his  patent.  In  a  certain 
sense  the  same  thing  may  be  done  under 
the  present  law ;  but  a  patent  is  now  prima 
facie  evidence  of  an  invention,  and  it  is  for 
the  infringers  to  prove  that  an  invention  is 
not  new.  Under  the  proposed  law,  as  it 
seems  to  us,  the  intending  patentee  will 
have  to  show  that  his  invention  is  new,  and 
this  against  all  that  money  can  do.  No 
Patents  Bill  can  be  satisfactory  that  does 
not  give  the  inventor  time — time  to  test  his 
invention,  time  to  get  capital  to  his  aid, 
and  time  to  get  it  into  working  order.  By 
no  other  means  can  the  inventor  feel  secure 
in  explaining  his  methods  or  processes  to 
those  who  are  to  use  them. 

The  examination  clauses  are  preposterous, 
and  we  are  sorry  that  we  feel  compelled  to 
use  so  strong  a  phrase.  By  the  bill  only 
six  examiners  are  appointed,  and  we  assume 
from  experience  that  their  verdict  will  be 
accepted  by  the  law  officers  and  the  com- 


missioners as  sufficient  evidence  of  the 
novelty  or  value  of  an  invention.  But  there 
were  more  than  4,500  applications  for 
patents  last  year,  or  about  90  a  week,  and 
the  f ramers  of  the  bill  must  have  a  very 
poor  idea  of  the  amount  of  searching  requi- 
site, or  of  the  difficulty  of  forming  an 
opinion  on  the  novelty  of  an  invention,  if 
they  imagine  that  the  six  examiners  they 
propose  to  appoint  can  possibly  get  through 
the  amount  of  work  required  of  them  with 
satisfaction  to  those  most  interested,  or 
even  to  themselves.  Before  exposing  the 
preposterous  character  of  this  innovation, 
it  will  be  well  to  notice  an  interpolation  in 
the  present  bill.  As  the  clause  reads,  the 
commissioners  will,  on  the  request  of  the 
applicant,  refer  the  application  to  an 
examiner.  The  mode  of  expression  is  pro- 
bably characteristic  of  bills  in  Parliament, 
for  we  certainly  fail  to  understand  what  is 
meant.  Is  it  only  on  the  request  of  the  appli- 
cant that  his  invention  will  be  referred  to  the 
examiners,  or  is  it  one  of  the  necessary  steps 
to  obtain  a  patent,  similar  to  the  present 
"notice  to  proceed" P  If  the  applicant 
fails  to  "  request "  the  commissioners  to 
refer  his  application  to  the  examiners,  will 
his  failure  so  to  do  be  considered  an  aban- 
donment of  his  application,  or  will  matters 
proceed  to  the  sealing  without  such  exami- 
nation P  The  same  phrase  occurs  in  another 
clause,  in  which  it  is  stated  that  after  the 
report  of  the  examiner  the  commissioners 
will,  on  the  request  of  the  applicant,  transmit 
to  the  law  officer  the  application,  specifica- 
tion, and  relative  documents  and  report. 
Here,  again,  we  are  in  doubt  as  to  the 
meaning  of  the  words  in  italics.  Is  it  or  is 
it  not  necessary  that  the  applicant  should 
"  request "  the  commissioners  to  forward 
the  documents  to  the  law  officer  P  "Will 
failure  to  so  request  forfeit  the  "applica- 
tion" P  It  would  seem  so,  for  it  is  not  until 
after  these  formalities  have  been  gone 
through  that  the  applicant  is  directed  to 
give  "  notice  to  proceed."  Considering  the 
high  position  of  the  introducer  of  the  bill 
we  are  sorry  to  say  that  it  is  an  incompre- 
hensible and  impracticable  measure.  Some 
of  its  minor  details  are  improvements  on 
the  present  law,  but  in  its  main  features  it 
is  radically  bad.  Bather  too  much  has  been 
made  of  "  examination;"  but  we  fail  to  see 
what  really  useful  purpose  examination  will 
serve.  Unless  thoroughly  done  it  will  be  a 
great  evil,  and  six  examiners  cannot  by  any 
possibility  do  it,  even  if  the  period  of  time 
known  as  a  "  day  "  were  specially  lengthened 
to  suit  their  necessities.  But  is  there  any 
absolute  need  for  examination  P  From  the 
inventor's  point  of  view  we  can  readily 
reply,  yes ;  for  it  is  no  easy  matter  to  learn 
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whether  an  invention  is  really  new ;  but  we 
doubt  whether  it  is  advisable  to  throw  this 
work  on  the  Patent  Office,  with  this  excep- 
tion :  under  the  present  law  an  intending 
patentee  can  only  ascertain  what  has  been 
published ;  he  can  get  no  information  as  to 
the  character  of  a  patent  obtained  within, 
say,  the  seven  months  immediately  pre- 
ceding his  application,  and  may,  for  all  he 
knows  to  the  contrary,  have  been  anticipated, 
by  specifications  previously  filed,  but  not 
mado  public.  •  As  we  have  said  above,  it 
would  be  very  objectionable  to  publish 
specifications  too  early,  but  there  is  no  reason 
why  an  application  should  not  be  examined 
and  compared  with  similar  applications  in 
the  hands  of  the  commissioners.  Such  an 
examination  would  be  an  advantage  to  the 
applicant,  who  should  be  warned  of  the 
existence  of  a  similar  specification,  but  not 
necessarily  refused  protection.  Beyond  this, 
examination  seems  to  us  to  be  inadvisable, 
because  from  the  incompetency  of  an  ex- 
aminer great  injustice  may  be  done,  while 
comparatively  little  harm  ia  done  by  the  pre- 
sent absence  of  examination.  If  an  invention 
is  old.  the  patent  is,  after  all,  easily  set  aside, 
and,  if  it  is  useless,  no  one  but  the  inventor 
suffers.  It  is  true  that  the  inventor  of  a 
subsequent  process  may  find  it  absolutely 
necessary  to  employ  something  forming  a 
part  of  a  previous  invention  which  has 
been  patented,  but  owing  to  the  incom- 
petency of  the  earlier  patentee  is  un- 
workable. Although  it  may  be  what  is 
colloquially  termed  a  nuisance,  the  subse- 
quent inventor  must  make  terms  with  the 
previous  patentee,  and  it  might  be  advisable 
to  insert  a  clause  by  which  such  matters  could 
be  referred  to  arbitrators.  The  present  bill 
proposes  certain  compulsory  clauses,  and 
these  probably  might  be  enlarged  to  meet 
the  want.  Such  instances  are,  however,  rare, 
although  we  know  that  money  has  been 
paid  for  crude  and  unworkable  patents, 
which  have  been  found  to  stop  the  way  to  a 
subsequent  and  successful  inventor  obtain- 
ing a  patent.  A  little  matter  often  makes 
all  the  difference  between  success  and  non- 
success,  and  we  are  afraid  that  the  result  of 
examination  would  often  be  to  refuse  pro- 
tection to  a  workable  invention  because  its 
main  features  were  already  the  subject  of 
a  patent,  albeit  a  useless  one.  The  fees 
remain  practically  the  same,  for  although 
reduced  to  £20  (£5  on  application  and  £15 
on  sealing),  a  fee  of  £5  would  have  to  be 
paid  for  "  leave  to  amend,"  and  as  this 
would  undoubtedly  have  to  be  applied  for 
in  many  cases,  and  especially  so  with  really 
useful  inventions,  the  fees  may  be  taken  as 
the  same  as.  at  present. 

We  venture  to  think,  however,  that  any 
patent  bill  which  does  not  propose  to 
materially  reduce  the  fees  during  the  early 
life  of  a  patent  will  not  meet  the  wishes  of 
inventors  or  o£  the  public,  whose  interests 
are  undoubtedly  identical.  The  bill  was  to 
have  been  read  a.  second  time  on  the  14th 
insL,  last.  Tuesday,  and  probably  we  shall 
have  something  further  to  say  about  it. 
Meantime,  the  same  means  must  be  adopted 
with  regard  to  it  as  were  successful  last  year. 
Inventors  and  their  friends  must  petition 
against  it,  and  that  promptly,  for  an  attempt 
will  be  made  to  force  it  through  the  Legisla- 
ture this  session,  and  after  all  the  expres- 
sions of  opinion  made  on  the  defects  of  its 
predecessor  it  is  useless  to  hope  that  its 
framers  wiH  modify  its  clauses  unless  com- 
pelled to  do  so. 


REEOBT  OF  THE  VIVISECTION 
COMMISSION. 

TJESUMING  our  notice  of  the  report  of 
-L*/  the  Commissioners  we  commence  with 
the  evidence  of  Prof.  G.  M.  Humphry,  who 
may  be  taken  as  a  representative  of  the 
physiologists,  and  who  may  accordingly  be 


expected  to  speak  more  from  their  point  of 
view  than  from  that  of  the  medical  men 
pure  and  simple.  Prof.  Humphry  con- 
siders it  justifiable  for  man  to  inflict  death 
and  a  "  certain  amount  of  pain  "  on  other 
animals  when  there  is  a  reasonable  prospect 
of  his  condition  being  benefited  by  it ;  but 
he  asserts  that  experiments  can  almost  in- 
variably be  performed  under  anaesthesia, 
and  should  always  be  performed  by  com- 

Wtent  persons,  and  by  those  alone.  Lord 
iumarleigh,  however,  put  a  very  perti- 
nent question  to  this  witness.  He  read  the 
following  extract  from  a  medical  paper 
called  The  Doctor  -. — "  Press  your  finger 
under  a  frog's  mouth  until  the  eyeball  pro- 
trudes. Then  pull  down  his  nictitating 
membrane  with  a  pair  of  forceps  Next, 
scrape  off  with  a  sharp  knife  the  three 
layers  of  anterior  epithelium.  Now  let 
him  rest  ten  minutes — you  may  then  observe 
bis  actions;  he  pokes  his  head  down  be- 
tween his  forelegs,  jumps,  or  turns  over, 
wriggles,  and  otherwise  acts  in  a  strange 
manner.  Having  watched  this,  take  him 
again  and  push  out  the  eyeball  once  more. 
Again  hold  down  the  protecting  membrane, 
and  rub  a  stick  of  solid  lunar  caustic  all 
over  the  eye  until  the  aqueous  humour  of 
the  anterior  chamber  shows  a  precipitate. 
Now  release  youv  frog,  and  his  actions  will 
be  similar  to  those  previously  watched,  but 
more  intense ;  in  fact,  he  plays  such  fan- 
tastic tricks  as  few  could  look  upon  without 
that  blunting  of  sensibility  on  which  so 
many  have  dilated :  it  is  necessary  for  him 
to  be  left  for  ten  minutes,  after  which  hie 
head  is  cut  off  with  a  pair  of  scissors,  and 
his  Buffering  ends.  The  object  is  to  demon- 
strate the  structure  of  the  cornea  by  stain- 
ing the  intercellular  substance."  In  answer 
to  a  question  whether  he  believed  that  that 
sort  of  experiment  is  carried  on  in  this 
country,  Professor  Humphry  said :  "  I  do 
not  understand  that  as  a  physiological 
experiment  at  all;  it  is  a  meaningless 
experiment."  And,  further,  in  answer  to 
another  question,  whether  such  an  experi- 
ment would  be  recognised  by  the  great 
medical  practitioners  or  the  great  physiolo- 

fists  of  this  country,  "Prof.  Humphry  said 
e  should  think  not :  "  It  seems  to  me  very 
extraordinary  as  being  performed  by  phy- 
siologists." And  yet  this  identical  "experi- 
ment "  appears  in  the  notorious  handbook 
to  which  we  have  before  alluded,  and  in 
reference  to  which  it  has  been  asserted  that 
all  the  experiments  are  intended  to  be  per- 
formed under  the  influence  of  antestheticB, 
although  not  specially  ordered  in  the  hand- 
book. It  will  be  noticed  that  we  have 
italicised  the  word  "suffering,"  and  the 
question  was,  and  will  be  again,  asked — 
How  do  you  explain  the  word  "  suffering  "  if 
the  animal  was  under  ajuesthesia?  It  is 
not  sufficient  to  answer,  as  Prof.  Humphry 
did,  that  he  doubts  the  "  veracity  "  of  the 
account — that  he  considers  it  a  "sensa- 
tional description."  A  "sensational  de- 
scription," forsooth!  It  must  be  either 
true  or  false.  If  the  latter,  why  is  it 
made  at  all  ?  If  true,  is  it  not  enough  to 
make  the  blood  in  every  human  heart  boil 
with  indignation  and  horror  P  Puerile 
excuses  only  help  to  accuse  the  perpetra- 
tors, and  it  in  preposterous  to  say  that 
"  pain  in  a  frog  is  not  to  be  measured  by 
pain  in  ourselves  " — that  the  lower  animals 
are  not  as  sensible  to  pain,  in  proportion  to 
their  ability  to  bear  it,  as  the  higher 
animals,  including  man.  Further  on  Prof. 
Humphry  said:  "It  is  very  difficult  to 
know  when  a  fact  has  been  established." 
Has  he  established  it  as  a  fact,  or  has  any 
one  else,  that  the  frog  does  not  suffer 
intense  agony  P  Prof.  Humphry  also 
stated  that  an  animal  fixed  down  and  ren- 
dered unable  to  move  evinces  very  little 
suffering" — a  statement  which  was  modi- 
fied considerably  when  it  was  put  to  him  to 
say  whether  a  horse  that  evinces  suffering 


when  struck  by  a  whip  does  or  does  not  feel 
pain  if  his  limbs  are  fastened  down. 

Mr.  W.  Pritchard,  professor  of  anatomy 
in  the  Royal  Veterinary  College,  stated 
that  the  operations  performed  at  this 
college  were  for  the  purpose  of  cure,  and 
considered  that  mere  experiments  were 
very  improper.  The  general  tendency  of 
his  evidence  showed  that  there  are  always 
sufficient  cases  to  establish  the  result  of  a 
suggested  operation  without  experimenting 
on  healthy  animals ;  and  that  so  far  as  the 
administration  of  drugs  and  poisons  was 
concerned  their  effects  upon  animals  were 
practically  of  little  utility  in  the  treatment 
of  human  beings. 

Dr.  H.  W.  Acland.  Regius  Professor  of 
Medicine  in  Oxford  University,  speaking  of 
a  common  experiment  to  exhibit  the  circu- 
lation of  the  blood— viz.,  simply  tying  the 
toes  of  a  frog  so  as  to  examine  the  web 
under  the  microscope — declared  that  ob- 
jections to  it  are  absurd,  as  the  frog  does 
not  experience  pain  from  that  operation. 
But,  said  Dr.  Acland,  "  some  persons  I 
believe,  with  entire  indifference,  take  a 
living  frog,  open  the  abdomen  of  the  frog, 
spread  out  the  interior  living  membrane, 
called  the  peritoneum  or  mesentery,  and 
there  observe  the  course  of  the  vessels. 
Now  if  the  frog  suffers  pain  that  is  as 
painful  a  thing  as  can  be  done."  Such 
experiments  as  these,  which  serve  no  useful 
purpose,  Dr.  Acland  abhors,  and  he  also 
considers  that,  when  an  experiment  which 
may  have  been  deemed  necossary  has 
once  been  performed,  its  repetition  should 
not  be  permitted.  In  a  few  well-chosen 
sentences  Dr.  Acland  gave  the  Com- 
missioners an  outline  of  the  whole  subject, 
and  touched  on  the  real  cause  of  the  public 
outcry.  Coming  from  him,  the  distinguished 
professor,  the  following  statements  will 
nave  a  force  that  they  would  lack  if  from 
the  mouths  of  outsiders  : — "  Modern  civi- 
lisation," he  says,  "  seems  to  be  set  upon 
acquiring,  almost  universally,  what  is  cal  led 
biological  knowledge,  and  one  of  the  con- 
sequences is,  that  whereas  medical  men  are 
constantly  engaged  in  the  study  of  anatomy 
and  physiology  for  a  humane  purpose — that 
is  for  {he  purpose  of  doing  immediate  good 
to  mankind— there  are  a  number  of  persons 
now  who  are  engaged  in  the  pursuit  of 
these  subjects  for  the  purpose  of  acquiring 
abstract  knowledge.  That  is  quite  a 
different  thing.  I  am  not  at  all  sure  that 
the  mere  acquisition  of  knowledge  is  not  a 
thing  having  some  dangerous  and  mis- 
chievous tendencies  in  it.  I  know  that 
would  be  thought  by  many  persons  a  very 
arrier^  and  foolish  opinion.  Nevertheless 
I  am  not  at  all  prepared  to  say  that  the 
mere  desire  to  attaiu  so  much  more  know- 
ledge is  a  good  condition  of  mind  for  a 
man :  at  all  events,  it  was  not  the  way  in 
which  all  this  mass  of  physiological  and 
biological  learning  was  added  to  the  world, 
because  it  was  added  to  the  world  by  men 
who  were  obtaining  it  for  the  sake  of  doing 
good  with  it — doing  good,  I  mean,  to  their 
fellow-creatures  by  relieving  suffering: 
that  was  a  chief  incentive  to  biological 
studies.  But  now  it  has  become  a  pro- 
fession to  discover,  and  I  have  often 
met  persons  who  think  that  a  man  who  is 
engaged  in  original  research  for  the  sake  of 
adding  to  knowledge  is  therefore  a  far 
superior  being  to  a  practising  physician 
who  is  simply  trying  to  do  good  with  his 
knowledge;  that  he  is  a  superior  being 
because  he  is  devoted  to  pure  research."  It 
is  unfortunately  true.  Numbers  of  men 
are  making  cruel  and  wanton  experiments 
upon  animals  merely  with  the  hope  of  dis- 
covering something,  and  these  are  just  the 
men  who  say,  as  one  of  the  witnesses  said 
in  answer  to  question 

"364L  Then,  foryour  own  purposes,  you  disregard 
entirely  the  nuestiou  of  the  suffering:  of  the  animal 
in  performing  a  painful  experiment  ?— I  do.' 
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and  who,  "with  brutal  effrontery,  reply,  "  If 
I  do  experiments  for  my  inquiries  in  patho- 
logical research,  except  for  convenience  sake, 
as  for  instance  on  dogs  and  cats,  I  do  not 
use  them"  [anaesthetics].  Comment  of  any 
kind  would  mar  the  force  of  such  opinions. 
Let  them  stand  naked  in  their  barbarous 
brutality. 

When  wc  turn  to  the  evidence  of  Sir 
Wm.  Fergusson  We  turn  to  one  who  has  in- 
curred no  little  displeasure  from  "scien- 
tific "  men  for  his  outspoken  opinions  on 
the  subject  of  vivisection.   Sir  William 
threw  a  great  deal  of  light  on  the  subject, 
and  showed  conclusively  that  all  assertions 
as  to  the  benefits  conferred  by  vivisection 
must  be  taken  up  very  carefully— or  rather 
must  be  disputed  till  their  truth  is  firmly 
established.    Some  of  the  most  striking 
experiments  that  hare  been  performed  on 
the  lower  animals  with  reference  to  surgery 
have  really  been  already  performed,  not  ex- 
perimentally, but  on  the  best  judgment  on 
the  human  subject,  and  proved  on  the 
human  subject ;  and,  therefore,  said  Sir 
Wm.  Fergusson,  there  is  scarcely  any 
necessity  for  the  repetition  of  such  opera- 
tions on  the  lower  animals  to  prove  the 
fact.   The  famous  John  Hunter  is  specially 
celebrated  for  an  operation  which  he  per- 
formed on  the  arteries,  and  long  after  he 
had  succeeded  in  the  "  experiment  "  on  the 
human  subject,  and  others  had  repeated  it, 
the  fashion  of  tying  arteries  in  the  lower 
animals  arose  to  demonstrate  what  Hunter 
had  already  successfully  accomplished.  And 
yet  the  operation  is  claimed  as  one  of  the 
results  of  vivisection — a  clear  instance  of 
the  suppressio  veri  and  the  suggestio  falsi; 
for  although  it  is  true  that  the  first  ex- 
periment was  a  '*  vivisection,"  it  was  per- 
formed on  a  human  being  for  a  definite 
purpose — viz.,  the  benefit  of  the  subject. 
To  say  it  was  the  result  of  previous  ex- 
periments is  false,  because  as  a  matter  of 
fact  we  believe  it  was  not  until  some  time 
after  Hunter  had  demonstrated  its  success 
that  the  operation  was  performed  on  an 
animal,  and  then  merely  to  settle  a  dispute 
as  to  the  origin  of  aneurisms.    Mr.  Geo. 
Maoll wain,  M.R.C.S.,  said  in  his  evidence 
that  Mr.   Hunter  could    not  make  an 
aneurism  in  the  animal  although  he  tried  ; 
"and  as  animals  do  not  have  aneurisms,  but 
only  the  human  subject,  it  is  quite  clear 
that  there  is  not  a  shadow  of  a  shade  of 
evidence  that  his  discovery  was  the  result 
of  experiments  on  animals."   Sir  William 
Fergusson  also   bats  that  most  of  the 
experiments  with  which  he  is  acquainted, 
having    any   bearing   on    surgery,  have 
been   performed   after   they  nave  been 
tested  practically,  for  the  purpose  of  cure, 
on  the  human  subject;  that  what  has 
been  done  has  been  of  service  in  regard  to 
physiology  and  human  knowledge,  "  but 
that  it  has  not  been  of  that  immense  advan- 
tage to  human  nature  that  some  claim  for 
it;"  that  he  has  Teason  to  imagine  the 
sufferings  incidental  to  such  operations  "  ai  e 
protracted  in  a  very  shocking  manner;"  and, 
finally,  that  he  is  "not  aware  of  any  of 
these  experiments  on  the  lower  animals 
having  led  to  the  mitigation  of  pain  or  to 
improvement  as  to  surgical  details."  An 
important  point  in  Sir  William's  evidence, 
and  one  that  the  public  will  note,  is  that  a 
person  having  undergone  an  ordinary  sur- 
gical operation  suffers  just  the  same  in 
every  respect  as  if  he  had  not  had  chloro- 
form at  all  during  the  performance  of  the 
operation.    An  impression  has  been  widely 
spread  that  experiments  performed  under 
anesthesia  are  perfectly  painless  to  the 
animal,  as  they  doubtless  are  when  insensi- 
bility is  produced  and  kept  up ;  but,  as  a 
matter  of  fact,  although  the  actual  cutting 
may  be  performed  while  the  animal  is  in- 
sensible, it  is  allowed  in  Borne  cases  to  sur- 
vive the  anaesthesia,  and  to  exist  for  days 
sr  weeks  in  agony,  while  in  others  the 


animal  must  regain  sensibility  before  the 
physiological  observation  can  be  made.  As 
to  the  experiments  on  animals  made  to 
determine  the  proper  conditions  for  the 
transfusion  of  blood,  Sir  William  said :  "  I 
do  not  think  they  would  be  of  the  Bmallest 
practical  value." 

Dr.  Alfred  Swaine  Taylor  gave  evidence 
as  to  experiments  he  had  performed  to 
settle  questions  which  had  arisen  in  criminal 


cases,  where  the  results  made  the  difference 
between  life  and  death  to  the  persons 
charged.  It  is  a  proof  of  the  weakness  of  the 
viviseotioniste'  case  that  they  should  quote 
these  experiments  as  instances  of  the  value 
of  their  experiments  upon  the  lower  animals. 
They  are  exceptional,  performed  for  a 
specific  purpose,  and  with  the  object  of 
furthering  justice.  But  Dr.  Taylor  says 
that  many  experiments  of  a  similar  kind 
are  performed  which  are  utterly  useless; 
and  speaking  of  the  notorious  Korwich 
performances,  he  declares  that  they  ap- 
peared to  him  to  be  of  a  most  cruel  kind, 
and  to  answer  no  purpose  justifying  the 
nature  of  the  experiment.  A  great  deal  has 
been  made  of  Sir  James  Paget' s  instance — 
the  possibility  of  finding  an  antidote  to 
snake  poisons  by  means  of  experiments  on 
animals;  bnt  Dr.  Taylor  points  out  that 
there  can  be  no  hope  of  anything  of  the 
kind,  because  the  poison  of  the  cobra  enters 
the  blood  and  acts  directly,  and  any  anti- 
dote must  therefore  be  applied  in  the  same 
manner  and,  practically,  directly  after  the 
bite.  Asked  as  to  an  experiment  described 
in  the  "  Handbook,"  in  which  a  frog  is  put 
into  water  which  is  afterwards  raised  to 
about  100°  Fahr.,  Dr.  Taylor  said  it  would 
be  very  like  putting  a  human  being  into 
boiling  water.  It  was  a  cruel  experiment, 
and  he  could  not  see  what  purpose  it  would 
answer.  He  also  condemned  the  experiment 
on  the  mesentery  of  a  frog  on  similar 
grounds. 

Dr.  Geo.  Rolleston,  the  Linacre  Professor 
of  Physiology,  made  a  long  statement  in 
support  of  nis  opinion  that  the  habit  of 
making  experiments  upon  living  animals 
is  liable  to  abuse.  Prof.  Rolleston  says 
that  "Vivisection  is  specially  likely  to 
tempt  a  man  into  certain  carelessnesses — the 
passive  impressions  produced  by  the  sight 
of  suffering  growing,  as  is  the  law  of  our 
nature,  weaker,  while  the  habit  of,  and  the 
pleasure  in,  experimenting  grows  stronger 
by  repetition."  He  quotes  as  an  in- 
stance a  remark  of  Prof.  Schiff's,  which, 
apart  from  its  inherent  brutality,  is  an 
exhibition  of  indecent  levity  which  we 
should  have  thought  even  that  vivi- 
sectionist  would  have  hesitated  before 
uttering.  Prof.  Schiff  cuts  the  nerves  of 
vocalisation  in  the  dogs  that  come  to  his 
laboratory,  "  pour  lea  empecher  de  se  livrer 
a  des  concerts  nocturnes  trop  bruyants,  et 
de  discrediterainsi  les  etudes  phisiologiques 
aupres  des  habitants  du  quartier."  Happily 
(for  him)  Prof.  Schiff  is  not  an  Englishman, 
and,  at  all  events,  seems  to  be  as  entirely 
uncontrolled  as  he  could  wish.  Professor 
Rolleston  favours  legislative  interference, 
and  thinks  it  would  be  advisable  to  have  all 
necessary  experiments  performed  in  a  public 
laboratory,  but  these  experiments,  he  thinks, 
would  be  very  few. 

Mr.  John  Colam,  the  Secretary  to  the 
Society  for  the  Prevention  of  Cruelty  to 
Animals,  was  called,  and  gave  in  evidence  a 
great  deal  that  has  already  been  laid  before 
the  public.  He  was  cross-examined  as  to 
the  lecture  by  Dr.  Ferrier,  at  the  London 
Institution,  but  it  seems  tolerably  clear, 
although,  of  course,  not  intended  by  the 
lecturer,  that  the  young  people  did  laugh  at 
his  description  of  the  contortions  of  the 
monkey.  The  question  is  really  immaterial. 
Whatever  use  it  may  be  to  students  of  phy- 
siology or  to  medical  students  (by  which 
term  we  do  not  mean  young  people)  to 
acquire  a  knowledge  of  the  localisation  of 


the  functions  of  the  brain,  we  fail  to  see 
what  purpose  lectures  at  a  public  place  of 
resort  can  serve  when  they  are  necessarily 
accompanied  by  a  number  of  horrid  details, 
and  can  be  of  little  interest,  or  even  of  educa- 
tional utility,  to  the  persons  who  form  the 
audience.  Mr.  Colam  related  the  notorious 
instance  of  the  live  lobster  cut  up  before  a 
class  of  young  ladies,  and  we  should  imagine 
that  physiological  studies  in  schools  for 
girls  will  hereafter  be  discouraged  by  an 
absence  of  pupils.  It  is  preposterous  to 
give,  and  absurd  to  receive,  as  an  excuse  the 
statement  that  the  teacher  did  not  know  the 
lobster  was  alive — a  statement  evidently  too 
ridiculous  for  the  Commissioners.  This 
lady  physiologist  still  dissects  animals 
before  her  class,  and  runs  a  risk  of  not 
knowing  whether  they  are  alive ;  and  yet 
Dr.  Acland,  at  Oxford,  never  finds  it  neces- 
sary to  dissect,  because  he  has  a  series  of 
preparations,  diagrams,  Ac.,  which  answer 
the  purpose.  Asked  by  Professor  Huxley 
as  to  the  treatment  accorded  to  lobsters  at 
Billingsgate,  Mr.  Colam  said  he  hud  been 
there  several  times  and  failed  to  find  any 
cruelty — the  fact  being  that  the  lobsters  are 
put  into  boiling  water  and  die  instantly. 
The  operation  is  well  known  to  all  entomo- 
logists who  dip  beetles  in  boiling  water  as 
the  speediest  way  of  killing  them. 

Dr.  Arthur  de  Noe  Walker  states  that  a 
"  knowledge  of  the  healthy  functions  of 
animal  life  does  not  contain  in  itself  any 
knowledge  that  can  lead  us  to  therapeutic 
agents  for  the  treatment  of  any  disease  by 
which  those  parts  may  be  affected."  Vivi- 
sections made  with  the  sole  object  of 
acquiring  physiological  knowledge,  at  the 
cost  of  intense  suffering  to  millions  of 
victims,  have  never  resulted  in  the  dis- 
covery of  a  single  remedial  agent — a  point, 
says  Dr.  Walker,  on  which  vivisectors 
habitually  mislead  themselves  and  their 
pupils  by  reckless  assumptions  renewed 
every  year.    The  discovery  of  the  circu- 
lation of  the  blood  did  not  advance  medicine 
a  single  step.   Dr.  Walker  was  severely 
cross- exanrmed,  and  although  he  acknow- 
ledged that  a  knowledge  of  physiology 
was  of  benefit  to  the  physician,  he  main- 
tained his  position  that  experiments  on 
living  animals  had  not  in  a  single  instance 
furnished  a  really  useful  remedy  for  any 
disease.    For  instance  he  acknowledged 
that  all  our  knowledge  of  the  first  processes 
of  inflammation  was  obtained  from  ex- 
periments, but  denied  that  that  knowledge 
had  revealed  any  remedial  agent  whereby 
the  morbid  states  can  be  neutralised. 
Similarly,  experiments  on  sheep-pox  have 
shown  the  disease  to  be  due  to  a  small 
organism,  but  have  not  disclosed  the  organic 
changes  produced  by  that  organism.  Dr. 
Walker,  however,  acknowledged  that  the 
use  of  nitrite  of  amyl  in  angina  pectoris 
was  a  "happy  guess,"  following  on  the 
observation  that  it  was  found  to  dilate  the 
arteries ;  and  he  also  stated,  in  words  that 
should   be   remembered,  "when  an  ex- 
perimenter sayB,  for  example,  as  is  said  in 
a  very  recent  publication,  that  before  and 
throughout  these  experiments  anesthetics 
were  used,  it  is  perfectly  true ;  but  if  by 
that  you  choose  to  understand  that,  while 
the  animal  lived  and  was  experimented  on, 
he  was  throughout  insensible,  it  is  the 
greatest  delusion  that  ever  was."   Mr.  Geo. 
MacDwain,  F.R:C.S.,  is  probably  the  most 
emphatic  of  all  the  professional  witnc  sses. 
He  impressed  it  on  the  miuds  of  the 
Commissioners  that  he  separated  entirely 
all  feeling  from  the  question  of  vivisection ; 
he  would  not  enter  into  the  cruelty  of  the 
subject;    but  having  made   vivisect  ions 
himself,  he  declared  that  vivisection  v?fs  a 
"  demonstrable  fallacy,"  and  would  not  even 
admit  that  up  to  the  present  time  it  is 
"matter  of  opinion."   It  is  tolerably  plain, 
however,  that  the   results   which  havo 
accrued  to  the  benefit  of  mankind  front  the 
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study  of  physiology,  by  means  of  vivi- 
sections, are  still  matters  of  opinion;  for 
although  there  is  a  strong  body  of  pro- 
fessional witnesses  who  declare  that  they 
have  been  of  benefit,  there  is  an  equally 
strong  body  who  declare  the  results  have 
not  been  commensurate  with  the  experi- 
ments. But  we  must  leave  the  further 
examination  of  the  evidence  to  another 
article. 


PRACTICAL  HINTS  TO  AMATEUR 
ORGAN-BUILDERS. 

IN  specifying  the  contents  of  a  chamber- 
organ  there  are  two  important  conditions 
to  be  borne  in  view.  The  first  is  that  the  stops 
selected  shall  be  capable  of  producing  a  good 
"full-organ"  tone,  and  several  satisfactory  com- 
bination effects ;  and  the  second  is  that  the 
selected  stops  shall  comprise  two  or  more  solo 
ones,  while  the  others  furnish  appropriate  accom- 
paniments to  them.  In  instruments  of  fifteen 
or  twenty  speaking  stops  this  problem  is  easy 
enough  to  any  one  of  ordinary  musical  know- 
ledge, but  in  smaller  instruments  the  task  is 
not  so  simple,  and  increases  in  difficulty  in  pro- 
portion as  the  stops  decrease  in  number,  until 
the  point  is  reached  where  the  instrument 
ceases  to  be  useful  or  beautiful. 

The  first  specification  for  consideration  is  for 
an  organ  of  10  stops,  the  smallest  number  I 
should  ever  recommend  to  be  used.  The  in- 
strument to  have  two  complete  manuals,  from 
O  C  to  a3  in  alt.,  58  notes,  and  pedals,  from 
C  C  C  to  P,  30  notes.  All  the  manual  stops, 
with  the  exception  of  the  open  diapason,  to  be 
inclosed  in  a  "  general  swell."  Such  being  the 
case,  the  term  Swell  Organ  is  not  applied  to 
either  manual,  the  lower  being  called  the  Great 
and  the  upper  the  Choir. 

GREAT  ORGAN. 

1.  Open  diapason,  metal,  throughout,  8ft. 

2.  Lieblich  (redact,  woed,  throughout,  8ft.  tone. 

3.  Flute,  wood,  throughout,  4ft. 

4.  Gemshorn  fifteenth,  metal,  throughout,  2ft. 

5.  Oboe,  metal,  tenor  C,  8ft. 

CHOIR  ORGAN. 

6.  Pierced  gamba,  metal,  tenor  C,  8ft. 

7.  Dulciana,  metal,  tenor  C,  8ft. 

8.  Stopped-bau,  CC  to  B,  to  draw  with  either  of 
the  above  stops,  wood,  one  octave,  8ft.  tone. 

8.  Lieblich  flute,  wood,  throughout.  4ft.  tone. 
•10.  Clarionet,  metal,  throughout,  8ft. 

PEDAL  ORGAN. 

11.  Lieblich  gedact,  16ft.  tone. 

ACCESSORY  STOPS,  Ac. 

1.  Manual  unison  coupler. 

2.  Great  to  pedal  coupler. 

3.  Choir  to  pedal  coupler. 

4.  Full  organ  lever. 

5.  Soft  combination  lever. 

6.  Crescendo  pedal. 

Now  let  us  review  the  above  specification  for 
the  purpose  of  realising  what  could  be  done 
with  an  instrument  constructed  in  accordance 
with  it. 

Firstly,  with  regard  to  full-organ  tone. 
Draw  the  open  diapason,  lieblich  gedact,  flute, 
oboe,  and  fifteenth  on  the  great  manual,  and 
couple  the  choir  manual ;  draw  stopped-basB, 
gamba,  dulciana,  and  lieblich  flute  on  the 
choir ;  draw  the  pedal  stop  and  great  to  pedal 
coupler.  The  result  will  be  a  rich  and  well, 
balanced  full  effect,  which  can  be  modified  at 
will  by  the  crescendo-pedal.  Fix  the  crescendo- 
pedal  down,  and  the  whole  produces  a  true 
great  organ  when  played  from  the  great 
manual ;  a  bright  choir  organ  when  the  hands 
are  placed  on  the  upper  keyboard  and  the 
pedal  coupler  released.  The  great  organ  effect 
can  at  once  be  altered  to  a  good  swey  by  simply 
pushing  in'  the  open  diapason,  releasing  the 
crescendo-pedal,  and  playing  on  the  lower 
manual.  The  organ,  under  these  conditions, 
will  consist  of  lieblich  gedact,  8ft.  ;  gamba, 
8ft. ;  dulciana,  8ft. ;  oboe,  8ft. ;  flute.  4ft. ; 
lieblich  flute,  4ft. ;  fifteenth,  2ft. ;  all  of  which 
are  inclosed  in  the  swell-box,  and  under  the 
control  of  the  crescendo-pedal.  When  play- 
ing full  swell  as  above,  the  pedals  should  be 
coupled  to  the  upper  or  choir-organ  keys. 

Of  soft  combinations  there  are  several  varie- 
ties, all  of  which  can  be  produced  with  coupled 
manuals,  for  instance : — 


•  The  clarionet  mar  bo  omitted,  or  only  carried  down 
to  tenor  E. 


1.  Lieblich  gedact,  8ft. ;  gamba,  8ft. ;  atopped- 
bass,  dulciana,  8ft. ;  and  flute,  4ft. 

2.  Lieblich  gedact,  dulciana,  lieblich  flute, 
and  fifteenth. 

3.  Lieblich  gedact,  oboe,  stopped -bass,  dul- 
ciana, and  flute. 

4.  Lieblich  gedact,  oboe,  lieblich  flute,  and 
fifteenth. 

5.  Lieblich  gedact,  gamba,  and  lieblich  flute. 

6.  Stopped-bass,  dulciana,  oboe,  and  flute. 

I  havo  not  included  the  clarionet  in  any  of 
my  combinations ;  but  of  course  it  would  enter 
into  several  with  striking  effect.  It  is,  how- 
ever, more  suitable  for  solo  playing  than  for 
combination  effects.  It  is  a  characteristic  com- 
bination stop  for  music  of  a  pastoral  descrip- 
tion, and  imparts  an  orchestral  colouring  to 
certain  full-toned  combinations. 

And  now  for  a  few  words  relative  to  the  solo 
and  accompanimental  capacities  of  the  above 
specification.  On  the  great  keys  there  are  three 
good  solo  stops — namely,  the  lieblich  gedact, 
which  is  a  soft-toned  unison  flute,  with  a  pecu- 
liarly hollow  quality,  produced  by  the  stopping 
and  the  high  mouth  voicing ;  the  oboe,  which  is 
one  of  the  most  satisfactory  solo  reed  stops  for  a 
chamber  instrument,  and  the  flute,  which  imi- 
tates the  orchestral  instrument  of  the  same 
name.  The  accompaniments  for  the  great 
solos  must  of  course  be  played  on  the  choir 
keys ;  and  three  stops  are  there  provided,  the 
gamba,  dulciana,  and  lieblich  flute,  which  may, 
be  used  in  their  different  combinations  accord- 
ing to  the  strength  and  quality  desired.  The 
pedal  stop  may  either  be  played  in  staccato 
notes,  imitating  the  bowing  of  the  orchestral 


TEMPERING  AND  STRAIGHTENING 
SAWS. 

AN  improved  process  and  apparatus  for  tern- 
peri  ng  and  straightening  saws  and  other 
articles  of  steel,  or  of  steel  and  iron,  has  been 
recently  patented  in  this  country  by  Mr.  G.  F. 
Simonds,  of  Boston,  Mass.  The  invention  con- 
sists, as  indicated  by  the  title,  in  a  process  and 
apparatus  for  tempering  and  bringing  to  their 
ultimate  form  saws,  and  other  articles  of 
steel,  or  steel  and  iron  combined,  without 
hammering. 

In  the  drawing,  which  is  a  vertical  cross 
section  of  the  said  apparatus,  A  A  represent 
the  walls  of  an  oven ;  B,  the  roof ;  C,  the  fire- 
box; and  D,  the  tempering  and  forming 
chamber.  Above  the  fire-box  is  placed  the  fire- 
proof tile,  a,  to  distribute  the  heat  in  its  passage 
to  the  tempering  and  forming  chamber.  This 
chamber  is  made  air-tight,  and  of  any  suitable 
material,  but  preferably  of  boiler  iron,  with 
hot-air  chambers  on  each  side  and  above  it. 
The  door  which  closes  the  tempering  chamber 
is  lined  with  asbestos,  or  other  non-conducting 
material,  to  prevent  the  escape  of  heat  by 
radiation,  but  this  is  not  essential  to  the  suc- 
cessful working  of  the  process. 

The  formers,  c  c,  are  suspended  in  the  tem- 
pering chamber  by  means  of  the  revolving 
shafts,  6  6',  provided  with  necessary  bearings 
in  the  framework.  The  outer  ends  of  these 
shafts  are  provided  with  screws  by  which  they 
can  be  moved  longitudinally,  and  the  formers 
can  be  closed  or  opened  within  the  tempering 
chamber.   By  means  of  the  wheel,  F,  the 


double-bass ;  or  the  pedals  may  be  simply 
coupled  with  the  choir  keys  without  the  16ft. 
lieblich  gedact  being  drawn.  8uch  matters  as 
these  of  course  must  be  left  entirely  to  the 
taste  of  the  performer,  and  the  requirements 
of  the  music  to  be  performed :  I  only  allude  to 
them  here  for  the  purpose  of  showing  the  flexi- 
bility of  the  organ  as  specified. 

On  the  choir  keys  there  are  also  three  good 
solo  stops — the  gamba,  more  or  less  imitative  of 
the  violin;  the  clarionet,  imitative  of  the 
orchestral  instrument,  and  in  its  lower  octave 
or  so,  of  the  bassoon ;  and  the  lieblich  flute,  a 
soft  toned  4ft.  flute  of  pleasing  quality-  The 
gamba  and  clarionet  may  be  appropriately  ac- 
companied on  the  lieblich  gedact  of  the  great ; 
and  the  lieblich  flute  may  either  be  accom- 
panied with  its  own  bass  or  the  bass  of  the 
flute  on  the  great. 

At  this  point  I  may  pause,  having  in  the 
above  hasty  notes  indicated  the  considerations 
upon  which  a  specification  should  be  based. 
The  two  desirable  conditions  are  by  no  means 
allied ;  an  instrument  designed  to  produce  loud 
combinations  and  full  effects  would  of  neces- 
sity be  very  limited  in  solo  effects ;  and  one,  on 
the  other  hand,  arranged  for  the  production  of 
many  solo  and  orchestral  effects  would  cer- 
tainly prove  imperfect  in  combination  tone. 
Such  being  the  case  my  readers  and  amateur 
organ-builders  in  general  will  always  find  it 
difficult  to  arrange  a  specification  for  instru- 
ments with  less  than  ten  speaking  stops.  In 
larger  specifications  the  problem  becomes 
much  less  complex,  as  will  be  shown  later  on. 

G.  A.  Audaley. 


shaft,  b,  may  be  readily  revolved,  and  when 
the  formers  are  brought  in  contact  or  closed  on 
an  article  to  be  tempered,  it  is  evident  that  the 
shaft,  6',  will  also  be  caused  to  revolve  with 
the  shaft,  b,  and  the  two  formers  may  be 
revolved  within  the  chamber,  D.  This  revo- 
lution of  the  formers  may  become  desirable  in 
order  to  secure  more  certainly  a  uniform  tem- 
perature. The  great  purpose  of  this  construc- 
tion is  to  place  the  article  to  be  tempered  and 
formed  entirely  out  of  the  reach  of  any 
draught,  and  thus  secure  an  evenness  of  heat 
essential  to  success.  The  heat  in  the  hot-air 
chambers  may  be  readily  regulated  or  directed 
from  one  portion  of  the  chamber,  D,  to 
another,  by  means  of  small  vents  through  the 
top  of  the  furnace. 

When  the  saw  or  article  to  be  tempered  and 
brought  to  its  ultimate  form  had  been  properly 
hardened,  it  is  placed  between  the  formers, 
c  c,  the  door  is  closed,  and  the  article  is  secured 
in  position  by  the  gradual  movement  of  the 
screws  until  the  pressure  is  sufficient  to  bring 
the  piece  to  the  desired  form,  where  it  is  held 
subjected  to  the  perfectly  uniform  and  desired 
amount  of  heat  until  the  article  takes  a  per- 
manent set  to  the  required  form,  when  it  can 
be  removed  to  make  place  for  another. 

The  formers,  c  c,  are  of  a  novel  construc- 
tion. The  face  instead  of  being  a  smooth 
flat  surface,  is  grooved  in  such  a  manner  as  to 
divide  it  ap  into  numerous  small  surfaces 
resembling  somewhat  the  face  of  a  waffle  iron- 
Behind  this  face  is  a  series  of  radial  ribs  to 
strengthen  and  support  the  same. 

The  inventor  finds  it  desirable  to  make  the 
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formers  double,  by  interposing  between  the 
tace  plate  and  the  backing  an  open  space  so  as 
to  admit  the  heat  freely  over  the  rear  of  the 
face  plate,  which  being  of  uniform  thickness 
is  thus  more  certainly  heated  to  a  uniform 
temperature. 

It  is  evident  from  the  description  given  that 
by  using  a  long  horizontal  tempering  and 
forming  chamber,  band  saws  of  any  length  or 
size  may  be  successfully  made.  Instead  of 
employing  the  formers  used  for  pressing  the 
ordinary  circular  saws,  band  saws  may  be 
stretched  while  being  subjected  to  the  heat  in 
the  tempering  and  forming  chamber  with 
perfect  success. 

The  leading  object  of  this  invention  is  the 
production  of  a  perfect  saw  without  the  neces- 
sity of  hammering,  and  in  order  to  readily 
straighten  the  saws  and  leave  them  sufficiently 
hard,  it  is  necessary  to  use  a  more  highly 
carbonised  steel  than  is  or  can  be  successfully 
worked  by  the  present  mode  of  straightening 
by  hammering,  by  which  means  in  connection 
with  the  improved  oven  and  devices,  the  in- 
ventor claims  that  he  not  only  secures  the 
desired  object,  but  produces  articles  much 
superior  to  those  made  by  the  old  method. 
The  saws  or  other  articles  tempered  and 
formed  by  this  improved  process,  being  free 
from  "buckle"  or  uneven  strain,  if  slightly 
out  of  position,  can  readily  be  brought  back 
by  any  ordinary  method  of  straightening,  pro- 
vided care  be  taken  not  to  buckle  the  steel  in 
so  doing. 

The  formers  may  be  arranged  within  the 
air-tight  chamber  otherwise  than  vertically, 
without  departing  from  the  spirit  of  the  in- 
vention, the  essential  feature  of  which  is  the 
means  for  securing  a  perfectly  uniform  tem- 
perature in  the  formers  and  tempering 
chamber. 


PRACTICAL  MECHANISM.*— XLI. 

Lining  out  Connecting  Bods. 

CONNECTING  rods,  bo  large  in  sum  as  to  be 
cumbrous  to  handle,  are  generally  made  by 
forging  the  ends  to  which  the  strap  is  attached  by 
themselves,  and  afterwards  welding  them  to  the 
body  of  the  rod:  the  advantage  being  that  the 
machine  work  done  to  the  rod  ends  oan,  in  that  case, 
be  done  in  small  machines  and  at  a  higher  rate  of 
catting  speed  than  would  be  possible  if,  the  rod 
being  solid,  its  whole  body  had  to  be  chucked  in 
order  to  operate  on  the  ends  only.  If  any  finishing 
is  required  to  the  body  of  the  rod,  it  is  in  such  case 
done  after  the  rod  ends  are  welded  to  it  and  made 
true  to  the  already  finished  block  end  of  the  rod. 
If,  however,  the  rod  is  forged  solid,  the  whole  of  the 
marking  off  should  be  gaged  to  suit  the  body  of  the 
rod.  For  instance  :  If  the  stem  of  the  rod  is  round, 
the  marking  off  of  the  ends  should  be  performed 
from  a  centre  marked  off  true  with  the  round  ttem 
and  on  the  end  face  of  the  rod.  Tha  first  operation 
should  in  this  case  be,  after  marking  off  the  said 
centre,  to  pnt  the  rod  in  the  lathe  and  face  off  the 
block  end  faces  thus  giving  as  a  face,  at  each  end  of 
the  rod,  true  with  the  stem  of  the  rod,  and  therefore 
useful  not  only  to  receive  tho  marking  off  lines  but 
also  as  a  face  whereby  to  true  the  other  faces  on  the 
block  or  stub  end.  If  the  ends  are  forged  separately 
from  the  body  of  the  rod,  it  is  better  to  face  off  one 
of  tho  side  faces,  and  to  mark  off  on  that  side  face. 
To  mark  off  a  rod  end  that  is  forged  solid  with  the 
stem  of  the  rod,  we  proceed  as  shown  in  Fig.  200, 
A  representing  the  centre,  true  with  the  body  of  the 
rod  ;  B  B  shows  the  diameter  of  the  rod  end  struck 
with  the  compasses  from  the  centre,  A,  and  C  C, 
the  thickness  of  the  rod  struck  in  like  manner.  If 
there  should  not  be  sufficient  metal  on  the  block  end 
to  permit  the  marking  off  to  be  performed  from  the 
centre,  A,  when  true  with  the  body  of  the  rod,  that 
centre  must  be  moved  sufficiently  to  allow  the  rod 
end  to  be  cleaned  up ;  this  is,  however,  to  be  avoided 
if  possible,  for  tho  following  reasons  :  If  the  body  of 
the  rod  runs  mnch  out  of  true,  the  turning  of  it  in 
the  lathe  will  be  a  slow  process,  because  snch  rods 
are  liable,  from  their  length,  to  spring  in  con- 
aeqneuce  of  the  pressure  of  the  cut.  Hence  it  is  not 
practicable  to  take  heavy  cats  along  it ;  and  if  in 
consequence  of  the  body  of  the  rod  running  much 
oat  of  true,  it  cannot  be  cleaned  up  at  one  out,  the 
tool  will  scrape,  dnring  the  first  cut,  against  the 
scale,  necessitating  that  the  catting  speed  of  the  tool 
be  mnch  less  than  it  otherwise  need  be. 

After  the  segment  of  circles,  B  B  and  C  C,  in  Fig. 
220,  are  struck,  which  may  be  done  before  setting 
the  rod  on  the  marking  off  table,  the  rod  should  be 
set  on  the  marking  off  table  with  one  of  the  broad 
faces  downwards,  and  with  the  scribing  block  needle- 
point level  with  the  mark,  C,  on  the  upper  face  ; 
and  the  rod  should  be  tried  along  that  face  to 
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ascertain  if  there  is  sufficient  metal  to  clean  it  up  all 
across.  The  scribing  block  should  then  be  carried 
to  the  other  end  of  the  rod,  and  tried  with  the  upper 
mark,  C ;  and  that  being  found  correct,  the  scriber 
point  should  be  set  to  the  lower  mark,  C,  at  each 
end  of  the  rod  ;  and  thus  the  two  lines  across  the  rod 
end,  representing  the  thickness  thereof,  may  be 
drawn  by  the  scribing  block  at  each  end  of  the  rod. 
The  lines  representing  the  breadth  of  the  block  end 
of  the  rod  may  then  be  drawn  by  simply  placing  a 
square  on  the  snrface  table,  with  the  edge  of  the 
square  placed  in  each  case  level  with  the  extreme 
diameter  of  the  segments  of  ciroles,  B  B,  Fig.  220. 
No  other  lines  in  this  case  will  be  required,  because 
the  rod  ends,  having  been  turned  in  the  lathe,  give 
the  machinist  two  true  faces  whereby  to  set  the  rod 
at  eaoh  chucking.  If  the  rod  ends  are  not  welded  to 
the  rod,  the  better  plan  U  to  have  one  of  tho  broad 
surfaces  on  each  rod  end  surfaced  up  in  a  planing 
machine,  and  to  then  perform  the  marking  out  on 
the  surfaced  faces.  The  marking  out  should  be 
made  about  true  with  the  stem  of  the  rod,  as  shown 
in  Fig.  221.  The  surfaced  face  is  to  be  set,  by  a 
square,  to  a  right  angle  to  the  marking  off  table 
face ;  and  the  centre  line,  A  A,  of  the  stem  is  found 
from  the  body  of  the  stem,  and  carried  from  end  to 
end  of  the  forging  as  a  guide  to  set  the  work  by,  the 
lines,  B  B  or  C  C,  being  too  short  to  serve  the 
purpose.  These  latter  lines  are  struck  equidistant 
from  A  A.  The  line,  D,  should  be  struck  with  a 
square  resting  on  the  marking  table,  and  any 
surplus  metal  should  be  taken  off  the  end  face 
rather  than  out  of  the  corner  where  the  butt  joins 
the  Btem  ;  because  it  is  easier  to  take  the  metal  off 
the  end  than  ont  of  the  shoulder.  The  round 
corners  need  not  be  marked,  it  being  preferable  to 
make  a  gauge  to  shape  them  to.  The  edges  thus 
marked  being  shaped  off,  the  thickness  of  the  butt 
end  may  be  marked  off  by  a  scribing  block,  the 
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planed  surface  of  the  butt  end  lying  flat  on  the 
marking  table.  The  strap  should  first  have  one  face 
surfaced,  and  then  a  centre  face  should  be  placed 
between  the  jaws,  being  made  just  sufficiently  tight 
to  be  held,  and  not  so  tightly  as  to  sensibly  Bpnng 
the  jaws  open ;  otherwise,  while  the  thickness  of  the 
jaws  would  be  marked  off  correctly,  the  width 
between  them  and  their  outside  diameter  would  be 
too  small  when  finished.  The  strap  should  then  be 
placed  on  the  marking  table,  and  marked  as  shown 
in  Fig.  222,  tho  lines,  A  A,  B  B,  and  C  C,  being 
marked  off  to  the  required  widths  apart  and 
equidistant  from  the  centre  line,  marked  across  the 
centrepiece  and  across  the  crown  of  the  strap,  at 
D  E.  The  centre  of  the  centrepiece  having  been 
obtained  from  the  inside  of  the  jaws,  and  carried 
across,  at  D  E,  after  tho  strap  is  set  upou  the  table 
with  the  inside  faces  of  the  jaws  parallel  with  the 
face  of  the  table,  the  width  between  the  lines  A  A, 
should  be  marked  less  than  is  the  width  of  the  block 
end  on  which  they  fit,  for  the  following  reasons  : 
A  connecting  rod  strap  will,  by  reason  of  its  shape, 
spring  open  between  its  jaws  very  easily  indeed; 
and  were  the  width  between  the  jaws  made  the  same 
as  that  of  tho  block  end  of  the  rod,  the  strap  would 
fit  .very  loosely  to  its  place.  It  i9  therefore 
necessary  to  make  allowance  for  this  in  the  width 
between  the  jaws  of  the  strap,  making  them 
narrower  than  the  blo?k  end  of  the  rod.  The  amount 
of  this  allowance  depends  upon  the  size  and  stout- 
ness of  the  strap,  an  ordinary  proportion  being  about 
one  sixteenth  of  an  inch  to  a  strap  five  inches  wide 
between  the  jaws.  This  amount  of  allowance  will 
enable  the  strap  to  spring  over  the  rod  end,  and  be 
a  good  fit,  that  is  to  say,  not  so  tight  but  that  it  oan 
be  easily  pulled  off  by  the  hand,  and  not  so  loose  as 
to  fall  off  of  its  own  weight  if  unsupported.  Then, 
again,  any  ordinary  amonnt  of  metal  removed  in 
fitting  the  strap  to  the  rod  end  will  not  seriously 


affect  their  fit  together.  Now  it  is  obvious  that,  if 
the  rod  end  faces  on  which  the  jaws  of  the  strap  fit 
are  made  parallel  to  each  other,  the  strap,  in  being 
sprung  on,  would  spring  open  so  that  its  jaws  would 
only  touch  the  block  at  its  entrance  end,  the  end  of 
the  jaws  standing  open  from  the  block  end.  To 
obviate  this,  the  block  end  faces,  B  B,  in  Fig.  221, 
are  made  slightly  toper,  that  is  to  say,  about  one- 
thirty-second  of  an  inoh  or  rather  less  in  a  length 
of  six  inches,  the  diameter  of  the  end  being  the 
smaller.  It  is  not  necessary  to  mark  so  small  an 
amonnt  of  taper  in  the  marking,  it  being  sufficient  to 
run  the  centrepunch  dots  a  little  inside  tho  line  at 
the  end  of  the  block  on  each  side.  The  lines  A  A,  in 
Fig.  222,  representing  the  inside  jaw  faces  should 
also  be  a  little  taper,  first  to  allow  of  fitting  the  strap 
to  the  block  end,  and  next  to  maketbe  fitting  of  tho 
brasses  into  the  strap  an  easier  operation.  It  is 
obvious  that,  if  the  inside  jaw  faces  of  the  strap  are 
parallel  with  eaoh  other,  so  soon  as  the  brass  is 
reduced  to  the  size  of  the  top  of  the  strap,  it  will 
slide  clear  down  to  its  bed ;  whereas,  if  those  faces 
are  made  a  little  wider  apart  at  the  open  end  than 
at  the  crown  end,  the  brasses,  after  entering  at  the 
open  end,  will  have  metal  sufficient  to  be  taken  off 
them  before  being  let  down  to  the  crown  to  permit 
of  their  being  fitted  nicely  to  the  strap.  For  these 
reasons,  the  faces  of  the  strap,  A  A,  in  Fig.  222, 
are  made  wider  apart,  in  the  proportion  of  nearly 
one-sixteenth  of  an  inch  of  taper  to  a  strap  having  a 
jaw  12  in.  long.  The  line,  D,  in  Fig.  222,  repre- 
senting the  amonnt  of  metal  to  be  cut  out  of  the 
crown  of  the  strap,  should  only  need  that  sufficient 
metal  come  off  to  allow  that  face  to  just  true  np : 
because  it  ia  an  awkward  face  to  operate  on,  and  it 
is  much  easier  to  take  any  surplus  metal  off  the 
outside  crown  of  the  strap,  as  represented  by  the 
line,  E,  in  Fig.  222.  The  lines,  F  F  and  Q  G,  are 
marked  at  the  requisite  distance  from  the  crown,  D, 
of  the  strap,  with  a  square  resting  on  the  fare  of  the 
marking  table.  The  round  corners  and  curves  are 
marked  off  with  the  compasses,  using  the  blocks  of 
wood  shown  in  our  lesson  on  marking  off  a  double 
eye,  previously  given.  The  finishing,  however,  ef 
such  corners,  both  in  the  machine  and  in  the  vice, 
is  usually  done  to  a  small  sheet  iron  gauge.  Such 
corners  can,  it  is  true,  be  cut  on  a  slotting  machine 
table  to  a  correct  curve  without  the  use  of  a  gauge ; 
and  there  are  many  shaping  machines  with  special 
attachments  for  the  same  purpose.  Slotting  machine 
work  is,  however,  comparatively  a  very  slow  process  ; 
and  in  most  cases  it  is  fonnd,  in  the  end,  more 
expeditious  to  shape  out  small  corners  with  the  cross 
and  the  up-and-down  feed  of  the  machine  than  to 
bother  with  such  attachments. 


VIVISECTION  EXPERIMENTS- 

THE  excellency  of  this  method  lies  in  the  fact 
that  the  animal  can  be  kept  under  observations, 
without  the  use  of  any  narcottsing  drug,  for  a  long 
time  in  a  i>erfectly  natural  condition.  The  frog  is 
used  both  in  the  larval  and  adult  state.  To  observe 
the  circulation  in  the  tail  of  the  tadpole,  the  animal 
is  placed  in  a  moderately  strong  solution  of  curare, 
care  being  taken  to  remove  it  before  it  is  completely 
paralysed— the  moment,  in  short,  that  its  motions 
become  sluggish.  It  is  also  possible  to  secure  it, 
without  the  aid  of  curare,  in  a  holder  of  construction 
similar  to  that  of  the  instrument  I  hare  just 
desoribed— a  method  which  has  this  great  advantage, 
that  the  animal  is  in  a  more  normal  condition  ;  for 
even  when  curare  is  given  with  the  greatest  care, 
the  action  of  the  heart  is  weakened  by  it.— The 
"Handbook,"  p.  229. 

Recurrent  Sensibility. — This  is  never  witnessed 
in  the  frog.  It  can  only  be  shown  in  the  higher 
animals,  tbe  cat  or  dog  being  best  adapted  for  the 
purpose.  The  method  adopted  is  very  similar  to  the 
above,  the  arches  of  one  or  two  vertebra:  being 
carefully  sawn  through  or  cut  through  with  tho 
bone  forceps,  and  the  exposed  roots  being  very  care- 
fully freed  from  the  connective  tissue  surrounding 
them.  If  the  animal  be  strong  and  have  thoroughly 
recovered  from  the  chloroform  and  from  the  opera- 
tion, irritation  of  the  peripheral  stump  of  tho 
anterior  root  causes  not  only  contractions  in  the 
muscles  supplied  by  the  nerve,  but  also  movements 
in  other  parts  of  the  body  indicative  of  pain  or 
sensation.  On  dividing  the  mixed  trunk  at  some 
little  distance  from  the  junction  of  the  root",  the 
contractions  of  the  muscles  supplied  by  the  nerve 
cease,  but  the  general  signs  of  pain  or  of  sensation 
still  remain.— The  "  Handbook/'  p.  403. 

Irritation  of  tbe  roots  of  the  pneumogastric,  in 
Bernard's  famous  experiment  of  puncture  of  the 
fourth  ventricle,  has  the  same  effect  as  similation  of 
its  trunk.  This  experiment  is  performed  bv  push- 
ing an  instrument  like  a  bradawl  through  the  skull 
and  cerebellum  till  it  reaches  the  olivary  fasciculi  in 
tho  medulla  oblowrata.— De.  Beunton,  British 
Medical  Journal,  No.  680,  pp.  40  and  41. 

For  the  experiments  »ion-narcoti?ed  dogs  were  for 
the  most  part  employed,  the  surface  of  the  brain 
beinj?  stimulated  by  weak  induced  currents.  In 
general,  tbe  facts  already  known  were  confirmed. 
After  stimulation  with  quite  weak  currents,  after 
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movements,  dependent  on  the  stimulated  oentre, 
were  manifested  by  the  muscles,  which  movement* 
often  passed  into  general  convulsions,  but  could 
only  be  produced  from  the  points  which  were  to  be 
regarded  as  so-called  centra.—  Journal  of  Anatomy 
and  Physiology,  Feb.  1875,  p.  210. 

On  October  25th  he  divided  the  right  hypoglossal 
nerve  in  a  rabbit,  and  took  out  a  piece  about  a 
quarter  of  an  inch  is  length.  Immediately  after  the 
operation,  and  during  the  whole  time  that  the  animal 
was  under  observation,  the  tonene  was  strongly 
protruded  to  the  right  side.  On  November  the  27tb 
the  rabbit  wag  killed.— Mb.  Clarke,  "  Doctor," 
Jan.  Let,  1872,  p.  24. 

Professor  Bennett  read  a  "  Be  port  on  the  Action 
of  Mercury  on  the  Secretion  of  Bile,"  in  which  he 
reiterated  the  statements  made  at  the  meeting  of 
the  British  Medical  Association  at  Oxford— vis.,  that 
in  whatever  doses  mercury  may  be  administered  it 
fails  to  influence  the  secretion  of  the  bile ;  in  fact  it 
diminishes  it.  An  animated  discussion  followed,  in 
which  Dr.  Crisp  called  in  question  the  accuracy  of 
the  committee's  facts,  because  the  dog  was  not  at 
all  like  man  in  the  general  formation  of  his  alimen- 
tary canal.  In  their  wild  state  dogs  are  carnivorous, 
in  domestication  they  become  omnivorous.  He  agreed 
with  Mr.  Flower  that  the  pig  would  be  a  better 
animal  for  experiment  tban  the  dog.  He  thought  we 
were  bound  to  analyse  with  great  care  the  nature  of 
these  experiments,  and  should  not  hurriedly  abandon 
our  long  entertained  views  regarding  mercury. 
Professor  Gross,  of  Philadelphia,  said  that  whilst 
acknowledging  the  accuracy  of  the  facts,  he  was 
yet  not  disposed  to  ignore  the  nction  of  mercury. 
An  experiment  on  a  dog  was  one  thing,  but  a  care- 
ful observation  on  the  human  frame,  performed  at 
the  bedside,  was  another  and  wholly  different  one. — 
Lancet,  No.  2,348  p.  292. 

Experiments  on  animals,  already  extensive  and 
numerons,  cannot  be  said  to  have  advanced 
therapeutics  much.  I  have  seen  Dr.  Bichardson 
give  a  pigeon  enough  opium  to  kill  a  strong  man, 
and  yet  the  bird  was  in  no  way  affected ;  and  I  have 
heard  of  goats  feeding  on  shag  tobacco  and  rabbits 
on  belladonna  leaves  without  taking  any  harm  ;  yet 
from  these  experiments  to  infer  that  belladonna  and 
tobacco  were  innocuous  to  man  would  be  a  grave 
error.  Probably  calomel  given  to  a  healthy  dog 
might  cause  a  temporary  irritation  and  congestive 
obstruction  of  the  animal's  biliary  apparatus,  thus 
showing  that  calomel  has  an  action  over  the  liver ; 
but  I  cannot  see  my  way  clear  to  infer  the  action  of 
mercury  on  a  sick  man  from  what  we  see  of  its 
action  on  a  healthy  dog.— Dr.  Thobowqood, 
Medical  Times  and  Qaxette,  October  5,  1872. 


All  ARGUMENT  FOB  VEGE- 
TARIANISM- 

IN  a  paper  recently  read  by  Mr.  G.  Fleming 
Veterinary  Surgeon,  Royal  tCngiu  eer,  before  th ; 
Society  of  Arts,  the  following  passage  occurs  s — 
There  cannot  be  the  least  hesitation  in  assorting 
that  a  regular  traffic  iu  diseased  animals  is  carried 
out  on  a  largo  scale  in  town  and  country ;  and  if 
the  flesh  from  them  is  not  absolutely  hurtful  it  is 
at  the  very  least  less  nutritious  than  tnat  of  healthy, 
properly-conditioned  animals.  But  there  is  every 
reason  to  fear  that  much  of  this  flesh  must  be 
credited  with  increasing  the  bills  of  mortality  to  an 
extent  that  we  cannot  at  present  imagine.  It  is 
only  now  and  again,  and  by  mere  chance,  as  it  were, 
that  instances  of  the  traffic  we  hare  mentioned  are 
lighted  upon ;  and  that  we  hear  of  the  poisonous 
flesh  of  animals  which  have  died  or  been  killed  in 
consequence  of  a  fatal  malady,  being  seized  by  an 
nspector.  It  is  still  more  rare  to  hear  of  poor  people 
actually  suffering  from  consuming  this  kind  of  flesh. 
Yet,  comparatively  speaking,  very  few  cattle,  sheep, 
or  pigs,  which  dio  from,  or  are  slanghterod  for 
disease,  find  their  way  to  the  knacker,  or  are  buried. 
It  is,  we  fear,  not  at  all  unusual  to  kill  and  dispose 
of  the  flesh  of  these  creatures  after  they  have  been 
medically  treated,  and  made  to  swallow  drugs 
which  will  act  as  poisons  on  those  persons  who  are 
so  unfortunate  as  to  consume  this  flesh ;  and  when 
the -animals  are  suddenly  seized  with  a  fatal  malady, 
t  is  the  custom  to  call  in  the  butcher  to  kill  them, 
and  dress  their  carcases  for  the  market. 

The  flesh  of  the  ox,  sheep,  pig,  and  goat  maybe 
injurious,  nay,  absolutely  poisonous,  from  disease  j 
or  it  may  bo  most  pernicious  from  the  presence  of 
parasites,  which  will  infest  the  bodies  of  the  people 
who  consume  it.  Recent  researches  have  shown,  in 
the  clearest  manner,  that  scrofula  or  tuberculosis — 
a  contagions  disease — is  very  common  in  cattle,  and 
especially  in  dairy  cows— and  that  not  only  will  the 
flesh  of  these  produce  consumption  in  other  animals 
fed  upon  it — and  particularly  young  animals — but 
that  their  milk  also  will  infect.  We  dare  not 
experiment  upon  human  beings,  to  ascertain  whether 
such  a  terrible  result  is  possible  with  them,  but 
judging  from  analogy,  we  cannot  venture  to  doubt 
it.  The  flesh  and  the  milk  of  scrofulous  cattle  outer 
regularly  into  the  diet  of  probably  thousands  of 
people  every  year.  That  contamination  may  take 
place  from  the  milk  is,  perhaps,  the  most  serious 


reflection,  as  this  is  rarely  boiled ;  for  it  has  been 
proved  that  a  high  temperature  will  destroy  the 
infective  property,  and  hence  the  flesh,  if  thoroughly 
cooked,  may  be  rendered  inert. 

When  we  remember  that  milk  is  the  staple  diet 
of  young  children,  and  that  infantile  diarrhcea  and 
glandular  affections  of  a  scrofulous  nature  annually 
carry  off  large  numbers,  while  phthisis  in  young 
people  and  adults  is  a  widespread  aud  fatal  malady, 
we  are  brought  face  to  face  with  the  serious  question 
as  to  the  share  the  flesh  aud  milk  of  diseased  cattle 
may  have  in  the  production  of  this  mortality.  Not 
only  this,  but  some  other  diseases  or  local  conditions 
infect  the  milk,  so  much  used  as  an  article  of  diet. 
Evidence  in  abundance  goes  to  prove  that  in  "  foot- 
and-mouth"  disease  the  milk  is  positively  iujurious ; 
it  will  kill  young  animals,  and  it  affects  children, 
and  even  adults,  who  partake  of  it. 


A  SIMPLE  BLOWPIPE  APPARATUS. 

/~\NE  of  the  Berlin  technical  journals  illus- 
tratea  the  annexed  form  of  blowpipe, 
which,  as  drawn,  or  with  any  of  the  modifica- 
tion which  readily  suggest  themselves,  will  be 
found  handy  by  those  requiring  a  continuous 
blast  for  a  short  time.  It  will  be  seen  that 
th6  apparatus  can  be  arranged  in  all  sorts  of 
places,  and  is  easily  constructed  out  of  the 
fittings  of  an  ordinary  laboratory.  A  couple 
of  gallon  bottles  are  connected,  as  shown,  by 
means  of  a  rubber  tube,  and  fitted  with  per. 
forated  rubber  "corks"  or  stoppers.  One  of 
these  bottles  is  filled  with  water  and  placed  on 
a  shelf  or  other  elevation  above  the  working 


table ;  to  the  other  is  attached  the  blowpipe, 
on  shown,  by  means  of  the  bent  tube  fitting 
the  perforated  stopper.  The  blowpipe  is 
mounted  on  a  stand  by  means  of  a  universal 
joint,  so  that  by  means  of  a  moveable  Bunsen 
burner  the  flame  can  be  applied  in  any  desired 
direction.  Two  bottles  of  the  size  mentioned 
will,  properly  fitted,  give  a  constant  current  of 
air  016  in  diameter  for  a  period  of  10  minutes, 
at  the  end  of  which  time  it  will  be  obeerved  it 
is  merely  necessary  to  reverse  the  positions  of 
fche  bottles,  and  shift  the  bent  t-.iba,  to  obtain 
a  further  supply  of  blast  for  another  period  of 
10  minutes.  If  the  upper  bottle  is  placed 
about  a  yard  above  the  lower  one,  a  reducing 
flame  as  much  as  3Jin.  in  length  may  be  ob- 
tained, with  an  oxidising  flame  of  2tin.  to  3in. 
It  is  obviouB  that  by  means  of  a  tap  or  a  pinch- 
cock  the  flow  of  water,  and  consequently  the 
current  of  air,  may  be  regulated  to  suit  the 
purposes  of  the  operator. 


The  Phylloxera  Prizes.— The  Phylloxera  Com- 
mission at  Paris  baa  reported  thnt  none  of  the 
specifics  submitted  to  them  are  entitled  to  the  priz? 
of  300.000f.  voted  by  the  Assembly.  They  state  that 
by  applying  insecticides  to  thp  stock  and  roots  be- 
tween the  1st  of  February  and  the  1st  of  April  the 
vines  may  be  protected  from  the  disease,  and  they 
recommend  the  formatiou  of  committees  iu  each 
Department  to  furnish  advice  aud  assistance  to  the 
vine  growers.  The  Minister  of  Agriculture  has 
accordingly  addressed  a  circular  to  the  Prefects 
directing  them  to  confer  with  the  agricultural 
societies  in  order  to  carry  out  this  recommendation. 


Scientific  societies. 


ROYAL  ASTRONOMICAL  SOCIETY. 

THE  first  meeting  of  the  new  session  was  held  at 
tho  Society's  Rooms,  Burlington  House,  on 
Friday,  March  the  10th,  at  8  o'clock ;  Mr.  Huggins, 
president,  in  the  chair. 

Since  their  last  meeting  the  Society  has  received 
a  valuable  present  of  some  200  books,  which  have 
been  selected  from  the  library  of  the  late  Mr. 
Sheepshanks,  who  was  for  many  years  one  of  its 
secretaries.  The  Society  has  also  reoeived  a  valu- 
able present  in  the  sun-spot  manuscripts  of  the  lnte 
Mr.  Carrington,  which  have  been  presented  to  it  by 
Lord  Lindsay.  These  manuscripts  consist  of  five 
volumes  of  pictures  of  the  sun,  on  a  scale  of  12in. 
to  the  solar  disc,  and  of  several  volumes  of  observa- 
tions of  the  positions  of  the  spots,  and  of  the  reduc- 
tions of  these  observations,  which  were  made  by 
Mr.  Carrington  in  determining  the  heliographic 
latitude  and  longitude  of  the  spots.  This  collection 
is  particularly  interesting,  as  it  forms  the  data 
from  which  the  most  accurate  determination  of  the 
position  of  the  sun's  axis  and  the  time  of  rotation 
of  the  photosphere  at  various  distanoes  from  the 
sun's  equator  have  been  determined.  The  Society'a 
library  is  now  very  rich  in  sun-spot  manuscripts. 
It  contains  thoseof  Pastorff ,  Chevalier,  Lawson,  Shea, 
besides  several  other  minor  collections  of  less  note. 

Two  papers  by  the  Astronomer  Royal  were  read — 
one  on  the  observations  of  the  November  meteora 
made  at  Gicenwich,  and  the  other  on  micrometrical 
measures  of  the  positions  of  the  satellites  of  Saturn 
in  1875.  The  Astronomer  Roja'  said,  with  regard  to 
the  latter  paper,  he  was  anxious  to  impress  on  the 
Fellows  of  the  Society  the  importance  of  preparinR 
ophemerides  of  events  before  they  ocenrred.  If  any 
one  wished  to  hare  astronomical  observation*  made 
of  any  particular  event,  the  beet  step  he  could  take 
would  be  to  predict  beforehand,  as  far  as  possible, 
whatever  could  he  predicted  with  respect  to  the 
phenomena,  and  if  such  predictions  were  published 
the  phenomena  would  bo  sure  to  be  observed,  and 
the  discrepancies  between  the  predictions  and  tho 
actual  occurrences  would  be  carefully  noted. 

Dr.  BoyBton  Piggott  read  a  note  on  a  star  illu- 
minated transit  eyepiece.  In  the  focus  is  placed  a 
sheet  of  glass  on  which  a  thin  film  of  silver  is 
deposited  ;  instead  of  wires,  fine  lines  are  carefully 
drawn  by  a  machine  on  the  silvered  surface. 
As  the  star  passes  across  these  lines  it  is  seen  to 
flash  out  brightly ;  in  the  interval  lietween  these 
lines  the  silver  is  not  deposited  thick  enough 
entirely  to  blot  out  a  fairly-sized  star  from  view. 

Mr.  Duukin  said  that  tho  instrument  only  ap- 
peared to  be  suitable  for  taking  transits  of  largo 
stars,  such  as  would  be  visible  through  the  film.  In 
the  ordinary  form  of  instrument  with  the  illumi- 
nated wires  difficulties  as  to  illumination  only 
occurred  with  small  stars,  and  there  seemed  to  be 
no  advantage  with  this  instrument  in  observing  fch# 
larger  stars. 

Captain  Noble  said  that  there  would  be  a  serious 
practical  disadvantage  in  observing  with  one  of 
theso  instruments.  With  the  ordinary  illuminated 
wires,  in  dividing  or  estimating  parts  of  seconds, 
the  observer  was  aide  to  note  the  place  of  a  star 
with  respect  to  the  wire  by  means  of  his  eye  as 
well  as  his  ear.  At  the  lustant  of  the  last  tick 
before  the  star  came  up  to  the  wire  the  observer 
noted  with  his  eye  its  distance  from  the  wire,  and 
again  he  was  able  to  note  the  position  of  the  star  at 
the  first  tick  after  the  transit,  and,  by  comparing 
these  distances,  the  observer  was  able  to  estimate 
with  considerable  exactness  the  fractions  of  a  second 
at  which  the  transit  of  tho  wire  took  place.  He 
also  thought  that  the  element  of  surprise  in  wait- 
ing for  a  little  flash,  rather  than  in  observing  a 
disappearance,  wonld  greatly  affect  the  personal 
equation  of  tho  observer. 

Dr.  Piggott  said  that  particular  care  was  taken 
to  keep  the  film  of  such  a  thickness  and  trans- 
parency that  the  star  could  be  seen  during  the 
whole  of  its  passage. 

Mr.  Ranyard  asked  whether  tho  lines  were  visible 
when  the  star  was  not  upon  them ,  for  if  they  were 
not,  the  eye  method  of  estimating  the  fraction  cf  a 
second  could  not  be  made  use  of. 

Dr.  Piggott  said  that  with  large  stars  the  lines 
were  visible  before  the  Mar  came  up  to  them,  but 
with  smaller  ones  it  was  not  so. 

Mr.  Bidder  suggested  that,  in  dealing  with  stars 
of  various  magnitudes,  films  of  different  degrees  of 
thickness  would  be  required.  Gold  could  be  de- 
posited so  thin  that  very  faint  objects  can  be  easily 
seeu  through  it,  tinged  with  a  green  tint,  and  pos- 
sibly this  might  he  useful  for  stars  of  the  sixth  and 
seventh  magnitudes. 

Tho  Astronomer  Royal  said  that,  in  looking 
through  the  little  instrument  which  was  upon  the 
tuble,  he  had  been  struck  with  the  fharpness  of  the 
lines.  Dr.  Piggott  had  mentioned  that  the  ordinary 
lines  drawn  upon  gln«3  were  ploughed  in,  and  had 
rough  edges,  owing  to  their  irregular  fracture : 
bnt  this  was  not  necessarily  the  case ;  the  way  to 
draw  lines  upon  gloss  for  optical  purposes  was  to 
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etch  them  in.  By  etching  the  most  delicate  lines 
could  he  obtained  upon  glass  with  perfeotly  clean 
edge**,  hut  such  Mnes  acted  as  little  lenses,  and  for 
Dr.  Piggott's  purpose,  no  doubt,  it  would  be  better 
merely  to  rem  ore  the  film  of  metal  from  the  surface 
of  the  glass. 

Captain  Abney  read  a  paper  on  photographing 
the  least  refracted  end  of  the  solar  spectrum.  He 
said  tbat  within  the  last  two  years  there  had  been 
many  attempts  made  to  photograph  the  ultra  red 
rays.  Dr.  Vogel,  in  1874,  and  more  recently 
Captain  Waterhonse,  of  the  Bengal  Staff  Corps, 
had  made  use  of  aniline  dyes  in  the  collodion.  They 
stated  tbat  with  a  red  dye  the  collodion  was  found 
to  fee  moat  sens  Hi  re  at  the  red  end  of  the  spectrum, 
aud  similarly  with  a  blue  or  violet  dye  the  collodion 
became  more  sensitive  to  the  short  wave-lengths. 
Captain  Abney  had  carefully  repeated  the  experi- 
ments of  Dr.  Voijel  and  Captain  Waterhouse,  but 
bad  obtained  only  partial  success.  On  consider- 
ing tbechemh'tryof  tho  question,  he  had  undertaken 
experiments  with  various  gum  resins,  and  bad  found 
that  with  one  of  his  preparations  he  oould  obtain  an 
image  far  below  the  A  hue.  He  had  not  brought 
the  plates  to  the  meeting  simply  because  he  had  not 
been  able  to  bring  the  hnes  in  the  ultra  red  spectrum 
into  focus,  and  he  therefore  could  not  at  present 
speak  of  the  distance  below  A  to  which  the  com- 
pound was  sensitive.  He  had  been  able  to  make 
bet  few  experiments  during  the  past  winter,  owing 
to  the  bad  weather,  which  only  permitted  him  to  see 
the  sun  at  intervals. 

The  President  commented  upon  the  extreme  im- 
portance of  being  able  to  photograph  the  ultra  red 
rays.  He  said  that  it  had  long  become  evident  in 
spectrum  analysis  that  the  position  of  a  line  could  be 
much  more  satisfactorily  obtained  from  measuring 
a  photograph  than  by  measuring  the  line  itself.  He 
asked  Captain  Abney  if  he  had  made  any  experiments 
to  determine  whether  the  process  was  sufficiently 
sensitive  to  photograph  the  bright  lines  of  elements 
between  A  and  B,  obtained  with  a  voltaic  arc. 

Captain  Abney  said  that  be  had  net  made  amy 
each  experiments,  bat  that  the  process  was  very 
sensitive.  You  could  obtain  a  photograph  of  the 
solar  spectrum  down  to  A,  in  ten  minutes. 

Mr.  Nelson  asked  Captain  Abney  to  mention  what 
was  the  particular  compound  of  gum  resin  that  he 
had  used. 

Captain  Abney  said  that  be  preferred  to  make 
further  experiments  in  improving  the  process,  and 
then  he  would  lay  them  before  the  meeting.  He  hod 
only  brought  this  forward  as  a  preliminary  paper, 
to  show  that  he  was  at  work  upon  the  subject. 

Mr.  Dnnkin  read  two  papers,  one  by  Prof. 
Smjth,  of  Edinburgh,  and  the  other  by  Mr.  Stone, 
on  the  proper  motion  of  the  small  star,  B.A.C.  793. 
He  said  that  he  had  himself  also  looked  up  the  ob- 
servations with  regard  to  this  star  at  the  Greenwich 
Observatory,  and  he  had  come  to  the  conclusion, 
when  all  the  evidence  was  before  him,  that  there 
was  not  sufficient  evidence  to  warrant  the  assump- 
tion that  the  proper  motion  of  the  star  was  rapidly 
changing— in  fact,  tbat  the  Greenwich  observations, 
as  well  as  those  at  the  Cape,  showed  that  the  proper 
motion  of  this  star  had  not  changed  during  the 
present  century. 
_  The  Astronomer  Royal  thought  that  the  conclu- 
sion which  Mr.  Dnnkin  had  arrived  at  was  very 
important,  and  one  which  be  felt  relieved  to  hear, 
for  if  the  result  had  been  different  we  should  have 
only  had  two  alternatives  before  us  :  either  we  must 
have  rejected  the  early  observations,  or  we  must 
have  believed  in  the  remarkable  changes  in  the 
proper  motion  which  had  been  spoken  of  in  connec- 
tion with  this  star.  These  implied  the  existence  of 
forces  in  the  nni  verse  of  such  enormous  magnitude, 
that  we  had  nothing  else  to  compare  with  them,  and 
the  assumption  of  the  existence  of  such  forces  was 
to  his  mind  a  very  nnpleasant  assumption  in  connec- 
tion with  the  duration  of  tho  universe.  He  was  glad 
that  Mr.  Dnnkin  had  helped  us  out  of  such  a 
"  mare's-nest." 

Captain  Noble  said  that  he  wished  to  bring  before 
the  attention  of  the  Society  a  book  which  he  had 
received  from  M.  Nortnaud  "  On  the  Occultation  of 
Stars  by  the  Planets."  M.  Normand  had,  in  a 
communication  to  the  French  Academy,  proposed 
that  the  occultations  of  stars  by  Mars  at  its  next 
opposition  should  be  made  use  of  for  determining 
the  solar  parallax.  No  doubt,  if  suoh  a  method  was 
feasible— that  is  to  say,  if  the  oeoultation  of  a 
minute  star  at  the  limb  of  a  planet  was  observable 
with  the  precision  with  which  an  occnltation  oould 
be  observed  at  the  dark  limb  of  the  moon — it  would 
afford  a  very  excellent  method  of  determining  the 
son's  distance.  M.  Normand  had  written  to  him 
requesting  to  know  with  what  degree  of  precision 
such  an  observation  could  be  made,  and  he  had  been 
obliged  to  respond  that  he  never  had  had  an  oppor- 
tunity of  making  such  an  observation.  It  required 
very  large  instrumental  means  for  such  a  purpose, 
and  he  hoped  that,  before  the  next  opposition  of 
Mors,  the  owners  of  some  of  the  largo  telescopes 
would  give  their  attention  to  the  subject,  and  see 
with  what  degree  of  precision  such  an  observation 
could  be  made.  He  doubted,  however,  whether  it 
was  possible  to  make  such  an  observation  with  any 


great  precision,  owing  to  the  brightness  of  the 
planet,  and  the  extreme  faintness  of  the  minute 
stars  which  we  might  expect  to  find  occulted. 
The  meeting  adjourned  at  ten  o'clock. 


LIKNEAH  SOCIETY. 

De  Bary's  Beport  on  the  Potato  Fungus. 

AT  the  meeting  of  this  society,  on  March  2,  Mr. 
Carruthers,  exhibited  the  preparations  sent 
over  by  Prof.  De  Bary,  and  gave  a  resume1  of  the 
opinions  arrived  at  by  the  distinguished  botanist 
from  his  recent  studies  of  Peronospora,  The 
parasitic  fungi,  Peronosporem,  De  Bary  now  pro- 
poses to  divide  Into  three  genera.  In  Cystopos  the 
conidionhores  grow  in  large  bunches,  the  cocidia, 
or  bud-cells,  being  developed  in  single  rows  in 
basipetal  order.  In  Peronospora,  from  a  tree- like 
mycelium  oondiopheres  arise  singly  or  in  small 
bunches  at  the  end  of  the  branches,  and  have  no 
successors  in  the  direct  line.  Phytophthora,  to 
which  the  potato  fungus  is  referred,  differs  from 
the  last  in  its  multiple  aud  successive  conidia,  which, 
when  shed,  leave  swellings  on  the  branches.  The 
ripe  conidia  in  all,  when  placed  in  water,  produce 
zoospores  or  nuceleato  movable  cells  provided  with 
cilia.  These  penetrate  the  plants,  and,  ceasing  to 
move,  develop,  threads  or  mycelium.  By  another 
sexual  method  of  propagation  the  oogonia,  bladder- 
shaped  female  cells,  after  being  fertilised  by  the 
small  male  cells,  antheridia,  produce  from  their 
protoplasm  a  thick-walled  oospore.  Mycelial 
threads  sprout  from  this  latter,  and  the  above  pro- 
cess is  repeated.  A  considerable  period  of  inactivity 
may,  however,  precede  the  germination  of  the 
oospore,  which  in  this  case  hibernates  for  the  winter, 
whilst  its  boet  decays.  The  conidia,  De  Bary  states, 
propagate  and  spread  the  fungus  during  the  summer 
season  only,  but  do  not  live  through  the  winter. 
He  has,  moreover,  found  in  decayed  potato  tubers 
bodies  exactly  corresponding  to  oospores.  On  expe- 
rimenting with  the  oogonia  of  these,  and  planting 
them  in  potatoes,  he  obtained  minute  plants  which 
conducted  themselves  precisely  like  zoospores,  and 
in  most  respects  resembled  those  of  Pytkram. 
Other  experiments  with  them,  on  the  moistened  legs 
of  dead  fries  and  bodies  of  mites,  resulted  in  their 
complete  phases  of  development,  which  was  watched 
step  by  step,  the  zoospores  producing  a  plentiful  crop 
of  mycelium,  Ac.  As  this  new  fungus  in  many  ways 
differs  from  the  Phytophtora  infestans,  he  names  it 
Pythium  vexans,  on  account  of  his  trouble  there- 
with. He  regards  H  as  a  true  Saprolegniea.  The 
fungus  named  by  Montague  Arto  tragus,  and  the 
warty  bodies  connected  therewith,  he  is  inclined  to 
believe  are  two  forms  of  fungi  locally  associated,  bat 
neither  clearly  determined.  He  questions  Mr. 
Smith's  interpretations  and  conclusions  as  to  the 
precise  relation  of  the  mycelial  threads,  reproductive 
organs,  and  restuur-spore  of  his  Peronospora 
infestans.  Professor  De  Bary  has  likewise  in- 
vestigated the  question  of  the  perennial  royeelium 
of  Phytophthora  occasionally  discharging  the  func- 
tion of  hibernation  where  the  oospores  are  not 
found  in  the  diet  riot.  He  believes  he  has  established 
by  proofs  that  there  are  two  methods  by  which  the 
conidia  may  pass  from  the  tuber  to  the  foliage. 
From  this  and  the  foregoing  facts  he  seems  to  think 
answers  to  the  questions  are  truly  (riven,  as  to  the 
why  and  wherefore  of  the  peeuliaiities  of  this 
terrible  scourge— the  potato  Wight.  The  Gardeners' 
Chronicle,  however,  points  out  that  Prof.  De  Bary's 
views  are  not  likely  topsss  unchallenged,  unless  it 
can  be  proved  that  Mr.  Smith's  drawings  are 
incorrect. 


Chroma-Steel.  —  Experiment*  prove  that  by 
using  chromeisen  instead  of  spiegeknsen,  extremely 
soft  steel  is  obtained ;  rods  made  for  experiments 
were  very  easily  bent,  even  by  hand.  It  is  seen,  from 
these  attempts  to  replace  spiegeleisen  by  chrom- 
eisen. that  the  use  of  tho  chrome  iron  alloys  is 
limited,  and  the  steel  obtained  is  for  most  purposes 
too  soft  for  the  manufacture  of  such  materials  as 
rails,  axles,  tires,  Ac.  During  some  experiments 
with  the  chrome  iron  alloys,  a  strange  phenomenon 
was  observed.  It  is  well  Known  that  chromium  is 
extremely  hard,  and  scratches  even  hardened  steel ; 
meanwhile  an  alloy  was  obtained  which  was  malle- 
able, and  in  a  fresh  state  could  be  easily  bent.  It 
was  also  remarked  that  sometimes  in  opening  the 
crucibles  nothing  but  sing  was  found :  but  in  break- 
ing the  crucibles,  the  alloy  was  found  to  be  in  the 
bottom  of  them.  That  may  be  attributed  to  the 
corrosive  properties  of  the  liquid  alloy,  which  often 
penetrated  even  through  the  bottoms  of  plumbago 
crucibles.  The  abovementioned  alloy  was  analysed, 
and  the  following  average  composition  was  found : 
—Metallic  iron,  6fi"40  per  cent. ;  metallic  chromium, 
2*30  per  cent. ;  carbon,  traces ;  lime,  silica,  1'30 ; 
total,  100  00.  By  melting  a  mixture  of  cast-iron, 
tin  and  lead  in  the  following  proportions  a  very 
liquid  alloy  is  obtained :— Cast-iron,  79*000  per 
cent. ;  tin.  10°  30  per  cont. ;  lead,  1'50 ;  total,  100  00. 
The  alloy  has  a  very  handsome  appearance,  and  fills 
perfectly  well  tho  costing  moulds  j  thus  it  could  bo 
used  for  casting  small  articles.  The  alloy  is  to 
some  degree  malleable. 


SCIENTIFIC  NEWS. 


*TTHE  exhibition  of  scieutiflc  apparatus  at 
J-  Sooth  Kensington,  which,  it  was  stated, 
would  be  opened  on  April  1,  will  cost  the 

Sublic  something  like  .£25,000,  asd  the 
overnment  are  already  alluding  to  the  expen- 
diture for  this  exhibition  aa  a  reason  for  not 
f  urniflhing  the  funds  for  other  and  more  useful 
purposes.  The  really  honest  workers  in  science 
are  asking  themselves  whether  this  money 
could  not  nave  been  spent  in  a  more  profitable 
way,  for  what  they  are  to  learn  from  the 
exhibition  they  fail  to  see,  and  as  to  the  public 
— well,  a  less  costly  exhibition  would  have  an- 
swered all  purposes.  A  meeting  of  presidents 
of  the  learned  societies  has  been  held  recently 
at  which  it  was  determined  to  decline  the  in- 
vitation of  the  Science  and  Art  Department, 
that  the  societies  should  hold  several  con- 
ferences for  the  benefit  of  the  foreign  -visitors 
who  may  be  expected  to  accept  the  invitation 
sent  from  Sooth  Kensington.  We  believe, 
however,  that  con  versa  rioni  will  be  arranged. 
Twenty-five  thousand  pounds  is  a  large  sum  of 
money,  and  as  it  will  be  reckoned  by  the 
Chancellor  of  the  Exchequer  to  the  credit  of 
science  we  are  anxious  to  see  what  will  be  the 
result.  We  are  afraid  the  exhibition  will 
savour  too  much  of  eke  advertiehag  type  ren- 
dered familiar  of  late. 

The  clerk  to  the  Commissioners  of  Patents, 
Mr.  Bennett  Woodcrof  t,  has  resigned  the  post 
he  has  held  since  1852,  when  the  present  law 
came  into  operation.  The  resignation  has 
been  accepted ;  but,  pending  the  result  of  the 
debate  on  the  Lord  Chancellor's  bOl,  Mr. 
Woodcrof t  will  still  continue  to  perform  bis 
duties.  If  the  bill  should  become  law,  many 
changes  will  be  made  in  the  personnel  of  the 
Patent  Office,  and  the  appointment  of  clerk  to 
the  Commissioners  wffl  very  likely  be  abolished. 

An  annular  eclipse  of  the  sun  takes  place 
on  the  25th  inat.;  but  it  will  be  invisible  in 
Europe.  Vancouver  Island  and  British  Colombia 
will  witness  the  greatest  amount  of  eclipse, 
which  will  be  partial  over  nearly  the  whole  of 
North  America. 

Magdalen  College,  Oxford,  is  leading  the 
way  in  an  "  innovation  "  whioh  will  be  heartily 
welcomed.  It  has  commenced  free  courses  of 
lectures  on  botany,  zoology,  and  chemical 
physics,  free  to  artisans  resident  in  Oxford, 
and  delivered  by  Prof.  Lawson  and  Messrs. 
Chapman  and  Yale,  on  Saturday  evenings,  in 
Lent,  Easter,  and  the  long  vacation. 

A  new  steamship  on  the  twin  principle  is  in 
the  hands  of  Messrs.  Leslie,  for  the  English 
Channel  Steamship  Company.  The  Castalia 
resumes  the  service  between  Dover  and  Calais 
in  the  course  of  a  few  weeks,  and  the  new 
vessel,  which  is  guaranteed  to  attain  a  speed 
of  1*  knots,  will,  according  to  contract,  be 
ready  in  the  autumn. 

Whatever  may  be  said  about  Mr.  Plimsoll's 
burning  zeal  and  sensational  stories,  a  few 
facts  like  that  he  elicited  from  the  President 
of  the  Board  of  Trade  last  week  will  convert 
even  the  obstructive  shipowners.  Mr.  Plim- 
soll  had  asked  what  number  of  steamers  had 
been  lost  in  the  Bay  of  Biscay  since  the  adop- 
tion of  the  load-line,  and  what  number  in  the 
corresponding  period  preceding.  Sir  Charles 
Adderley  replied  that  from  Feb.,  1874,  to  Feb., 
1875,  before  the  adoption  of  the  load-line,  26 
steamships  and  176  lives  were  lost  in  the  Bay 
of  Biscay,  but  from  Feb.,  1875,  to  Feb.,  1876, 
since  its  adoption,  the  numbers  were  2  steamers 
and  26  lives. 

A  vessel  is  being  constructed  for  conveying 
the  81-ton  gun  and  its  carriage,  altogether 
120  tons,  to  the  long  range  at  Shoeburyness, 
this  being  the  only  method  of  solving  the  diffi- 
culty of  ite  removal. 

A.  real  ice  rink  is  to  be  put  down  at  the 
Lillie  Bridge  grounds  by  Messrs.  West  and 
Duvallon.  The  ice  is  produced  by  a  modifica- 
tion of  the  brine  and  ether  process  which 
they  have  used  for  some  time  in  the  produc- 
tion of  artificial  ice.  The  rink  floor  is  a 
shallow  reservoir  with  a  thin  sheet  iron  floor, 
the  underside  of  which  is  divided  into  cells, 
through  which  tho  brine,  previously  cooled  by 
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being  subjected  to  the  influence  of  vaporising 
ether,  circulates.  The  extent  of  the  rink  is 
about  180ft.  by  90ft.,  and  it  is  calculated  that 
a  fine  skating  surface  can  be  kept  up  at  an 
expenditure  of  about  a  hundredweight  of 
coal  per  hour,  and  about  6d.  a  day  for  the  loss 
of  ether. 

Prof.  Silliman  has  obtained  a  patent  for  a 
method  of  imparting  resonant  qualities  to 
Britannia  metal,  pewter,  white  metals,  and 
other  similar  alloys.  It  consists  in  submitting 
the  articles  for  a  short  time  to  a  temperature 
just  below  their  melting  point.  A  bath  of  oil 
or  paraffin  is  most  suitable  for  the  purpose, 
but  care  is  necessary  to  prevent  any  thing 
harder  than  themselves  touching  the  articles 
whilst  undergoing  the  tempering,  as  they  are 
then  too  soft  to  withstand  a  touch.  The  theory 
of  the  process  is  that  the  molecules  are  re- 
arranged or  are  crystallised. 

Glass  bearings  are  being  made  in  the  United 
States.  Those  of  ordinary  glass  sustain  a 
pressure  of  10,0001b.  per  sq.  in.  before  crack- 
ing, while  others  made  of  a  special  glass  re- 
quire upwards  of  27,OOOlb\  to  break  them. 
They  do  well  without  lubricants,  but  a  little 
oil  is  an  improvement.  Some  are  in  use  on 
goods  waggons,  and  others  have  been  tried  in 
saw-mills  with  good  results. 

At  a  recent  meeting  of  the  Swiss  Society  of 
Naturalists  at  Andermatt,  M.  Hagenbach,  a 
member  of  the  Glacier  Committee,  gave  in  a 
report  on  an  investigation  recently  conducted 
by  M.  Gosset,  on  the  Bhone  glacier.  The 
measurements  obtained,  when  compared  with 
previous  data,  afforded  ground  for  some  de- 
duction ad  to  the  progress  and  retreat  of  this 
glacier.  M.  Gosset  placed  four  rows  of  stones 
at  different  heights  on  the  glacier,  each  row 
being  of  a  distinctive  colour.  Since  1856  it  is 
found  that  the  end  of  the  glacier  has  retired 
about  660  metres,  and  sunk  about  95  metres. 
The  rows  of  stones  are,  respectively,  at  500, 
1,100, 3,500,  and  5,000  metres  from  the  end  of 
the  glacier.  At  the  first  two  the  sinking  has 
been  6  and  5  metres  in  the  year,  but  at  the 
third  there  is,  on  the  contrary,  a  rise  of  2 
metres,  and  at  the  fourth  a  rise  of  1  metre. 
This  rise  of  the  upper  part  would  appear  to  be 
the  precursor  of  a  new  period  of  advance  of 
the  glacier.  The  observations  made  this  year 
will  no  doubt  decide. 

A  recent  case  of  spontaneous  hypnotism  is 
described  in  Les  Monies  by  M.  M.  Bouchut. 
A  little  girl  of  ten  had  been  apprenticed  five 
months  for  the  sewing  of  men's  waistcoats. 
One  day,  after  a  month  of  diligent  but  not  ex 
cessive  work,  and  while  sewing  a  button-hole, 
she  lost  consciousness  and  slept  one  hour. 
Awakening,  she  resumed  the  work,  but  with 
the  same  result.  This  hypnotism  did  not  occur 
with  any  other  work  of  sewing.  M.  Bouchut 
made  observations  on  the  girl ;  he  gave  her  a 
button-hole  to  sew ;  she  had  hardly  sewn  three 
stitches  when  she  sank  from  her  chair  on  the 
ground  and  fell  fast  asleep.  M.  Bouchut  raised 
her  and  noted  catalepsy  of  the  arms  and  legs, 
dilatation  of  the  pupil,  slowness  of  pulse,  and 
complete  insensibility.  The  sleep  lasted  three 
hours.  Next  day  he  made  a  similar  experi- 
ment; the  girl  slept  only  one  hour.  While 
the  girl  was  not  thus  affected  by  other  kinds  of 
sewing,  M.  Bouchut  found  he  could  bring  on 
the  hypnotism  by  getting  her  to  look  intently 
at  a  silver  pencil  held  about  10  centimetres 
from  the  root  of  her  nose.  The  case  in  ques- 
tion was  evidently  one  of  Braid's  hypnotism, 
only  occurring  spontaneously,  and  not  brought 
on  by  way  of  experiment. 

To  remedy  the  inconveniences  which,  in 
certain  countries,  prevent  the  use  of  dynamite 
during  winter,  M.  Girard  (of  the  Paris  Chemi- 
cal Society)  has  been  seeking  for  bodies  pos- 
sessing explosive  properties  themselves,  and 
which  might  hinder  the  freezing  of  nitro- 
glycerine. He  gives  a  preference  to  nitrate  of 
methyl.  You  mix  with  the  nitro-glycerine, 
before  incorporating  it  with  the  kieselguhr,  10 
per  cent,  of  nitrate  of  methyl;  this  is  suffi- 
cient to  preserve  its  fluidity,  and  prevent  it 
being  frozen  in  a  cold  of  -  10°c.  The  vola- 
tility of  nitrate  of  methyl  (it  boils  at  66°c.) 
might  be  urged  as  an  objection;  but,  incor- 
porated with  nitro-glycerine,  the  substance 
volatilises  more  difficulty ;  and  to  separate  it 


completely  from  the  nitro-glycerine  it  is  neces- 
sary to  produce  a  long-continued  temperature 
of  80°,  and  even  100°.  Besides,  it  is  common 
now  to  use  metallic  envelopes  of  cartridges  for 
dynamite,  and  these  might  be  fitted  with  a 
screw-stopper,  so  that  no  vapour  could  be 
emitted. 

According  to  calculations  recently  made  by 
M.  Puschl,  of  the  Vienna  Academy,  as  to  the 
lowering  of  temperature  of  the  maximum  of 
density  of  water  by  means  of  pressure,  this 
lowering  is  one  degree  for  87  atmospheres. 

M.  Stefan,  of  the  same  academy,  has  been 
studying  the  conductivity  of  gases  for  heat. 
He  made  observations  on  the  cooling  of  a  ther- 
mometer in  a  chamber  full  of  gas.  The  velo- 
cities of  cooling,  which  are  nearly  proportional 
to  the  conducting  powers  of  the  gases,  are: 
Carbonic  acid,  0*64;  protoxide  of  nitrogen, 
0-66  ;  olefiant  gas,  0*75 ;  carbonic  oxide,  0*98 ; 
air,  1;  oxygen,  102;  marsh  gas,  1*37;  hydro- 
gen, 6-72.  The  biatomic  gases  give  numbers 
which  agree  with  the  dynamical  theories  of 
gases.  These  numbers  are  too  small  for  the 
multiatomic  gases. 

The  fall  of  hill  masses  is  a  phenomenon  not 
uncommon  in  Switzerland.  The  nature  of 
such  catastrophes  is  investigated  in  a  small 
work  recently  published  by  JDr.  Baltzer.  He 
distinguishes  in  every  snch  fall  three  regions — 
the  place  of  origin,  the  course  of  the  rushing 
mass,  and  the  region  of  deposition.  Most  of 
the  phenomena  are  due  to  the  softening  of 
impermeable  marl,  clay,  or  clayey  rocks,  in 
whose  layers  the  water  stagnates.  The  mass 
is  gradually  loosened  and  loses  its  hold. 
Fissures  first  arise,  as  certain  pieces  of  the 
surface  break  away  before  others.  When  the 
last  attachments  are  sundered  the  mass  slides 
down  (like  a  ship  from  the  stocks)  on  the 
slippery  underlayer,  or  tumbles  over,  breaking 
into  pieces.  There  are  frequently,  however, 
falls  of  greatly  inclined  masses,  without  any 
softened  layer  being  present.  The  masses 
have  been  saturated  with  water,  which  has  in- 
creased their  weight,  and  they  glide  down  over 
their  solid,  rocky  foundation,  simply  in  conse- 
quence of  dissolution  and  increased  weight. 
Further  causes  are  earthquakes  and  loosening 
of  the  rocks  through  frost.  The  phenomena 
still,  however,  present  many  problems  to  the 
geologist  and  practical  engineer. 

At  the  desire  of  the  French  Boeiitt  Medicate 
dee  HSpitaux  M.  Kegnauld  has  recently  procured 
exact  information  as  to  the  consumption  of 
tomifuges  (or  remedies  for  tapeworm)  in  the 
Parisian  hospitals  during  the  ten  years  1864- 
1874.  The  remedies  used  in  Paris  are  the 
flower-tops  of  Kousso,  the  seeds  of  gourds, 
the  bark  of  the  root  of  pomegranate,  and  the 
root  of  male  ferns.  A  very  considerable  in- 
crease of  consumption  of  all  of  these  appears 
from  the  table ;  and  one  may  infer  that  the 
number  of  individuals  attacked  by  tenia  has 
increased  during  these  years.  Fro.r  personal 
observations  M.  Begnauld  was  led  to  think 
that  the  quality  of  certain  animal  species  con- 
sumed in  an  exceptional  manner,  during  the 
siege  of  Paris,  played  an  important  r6le  in  the 
unwonted  transmission  of  entozoory  parasites. 
Should  this  be  so,  there  ought  to  be  a  marked 
difference  between  the  mean  annual  prescrip- 
tion of  tenifuges  during  the  years  preceding 
1870,  and  that  during  the  years  after  it.  This 
he  finds  is  the  case.  Thus  the  mean  annual 
consumption  before  and  after  1870,  respec- 
tively, was,  of  Kousso,  3,900  kil. ;  9,000  kil. ; 
of  gourd  seeds,  3,006,  5,311 ;  of  bark  of  pome- 
granate root,  13,008,  14,025;  of  rhizome  of 
male  fern,  5,147,  12,000.  The  first  and  fourth, 
most  in  repute,  have  thus  more  than  doubled. 

A  well-known  French  organ-manufacturer, 
M.  Cavaille-Coll,  was  lately  (the  Abbe"  Moigno 
informs  us)  admitted,  along  with  a  Parisian 
architect,  and  one  or  two  others,  to  an  audi- 
ence of  the  Pope,  and  laid  before  him  the 
coloured  plan  of  a  colossal  organ  for  the 
Vatican  Basilica.  The  instrument  projected 
is  said  to  be  quite  a  chef-d'oruvre  of  magnificent 
art.  The  Pope  received  his  visitors  with  much 
good  will,  and  w irmly  complimented  M. 
CavailKj-Coll  on  his  plans.  There  seems  to  be 
good  reason  for  anticipating  that  the  project 
will  be  realised.  In  alluding  to  his  captivi 
*•  I  will  repeat,"  said  His  Holiness,  "  the  w 


of  the  prophet  king :  Super  flumina  Babylonia 
illio  sedimuB  et  flevimus.  In  salicibus  medio 
ejus  suspendimus  organa  nostra.  .  .  .  Quo- 
modo  cantabimus  eanticum  Domini  in  terra 
aliena  Y' 

The  BocUti  IndustrielU  de  Mulhouse  is  about 
to  celebrate,  in  the  month  of  May,  the  fifteenth 
anniversary  of  its  foundation.  It  is  expected 
that  not  only  the  members  of  the  society,  but 
a  large  proportion  of  the  population  of  Haut- 
Bhin,  will  take  part  in  the  f&te.  It  is  due,  in 
great  part,  to  the  vigorous  enterprise  of  the 
society  during  these  50  years  that  the  neigh- 
bouring industries  are  in  such  a  prosperous 
condition.  The  society  is  organising  an  exhi- 
bition of  manufactured  products;  it  will  be 
mainly  reserved  for  Alsatian  articles  manufac- 
tured by  members  of  the  society,  but  the  com- 
mittee also  admit  products  from  neighbouring 
manufactories  that  are,  in  some  sort,  within 
the  industrial  radius  of  Mulhouae. 

In  place  of  the  ordinary  ventilating  appara- 
tuses of  mines,  the  blowing  apparatuses  by 
which  air  is  injected  through  the  orifice 
of  the  galleries  from  without,  and  which  have 
the  effect  of  accumulating  deleterious  gases 
at  the  bottom  of  the  galleries,  M.  Buisaon 
(Comptes  Rendu*)  propones  to  substitute  pipes 
conveying,  directly  to  the  bottom  of  the  mines, 
pure  compressed  air.  This  air,  allowed  to 
escape  by  opening  cocks  placed  at  the  extremi- 
ties of  the  branched  pipes,  and  proportional  to 
the  number  of  galleries,  would  drive  back 
into  the  ventilating  shafts,  by  an  action  a 
tergo,  or  from  within  outwards,  the  more  or 
less  vitiated  air  of  the  mine.  This  would  also 
have  the  effect  of  renewing  and  freshening 
the  interior  atmosphere,  the  temperature  of 
which  is  generally  too  high,  from  a  hygienic 
point  of  view. 


USEFUL  AND  SCIENTIFIC  NOTES. 

Fargier's  Carbon  Process.— According  to  the 
Moniteur  de  la  Photographic,  Fargier's  new  carbon 
process  may  be  rammed  up  in  a  few  words.  A 
sheet  of  paper  is  allowed  to  float  upon  a  solution  of 
fire  grammes  of  chloride  of  iron  and  a  similar 
amonnt  of  citric  add,  which  are,  dissolved  in  one 
hundred  grammes  of  water.  This  paper  is  after- 
wards dried  in  the  dark,  and  placed  under  a  nega- 
tive to  print,  until  a  weak  image  is  produced.  This 
print  is  taken  and  floated  upon  a  bath  of  coloured 
gelatine  solution,  when  it  is  found  that  the  gelatine 
attaches  itself  to  the  portions  of  the  surface  that 
have  been  acted  upon  by  light.  There  remains 
nothing  but  to  wash  the  sheet  in  water,  and  the 

S'cture  is  finished.  If,  instead  of  a  coloured  sola- 
on  of  gelatine  in  water,  softened  tissue  were  em- 
ployed, the  printed  chloride  of  iron  paper  being 
pressed  into  contact  with  the  same,  warm  water 
being  used  subsequently  to  separate  the  two  surfaces 
again,  there  would  perhaps  be  a  step  further  gained 
in  the  simplification  of  the  carbon  process,  for  the 
pictures  would  be  risible  at  once  during  the  printing 
operation,  and  could  therefore  be  controlled.  Dr. 
Liesegang,  writing  in  the  Archiv,  is  of  opinion  that 
an  improvement  in  the  carbon  process  may  be 
effected  in  this  direction,  and  that  the  Fargier 
method  indicates  a  branch  of  the  subject  which 
might  be  investigated  with  advantage. — Photo- 
graphic News. 

Causes  of  Barometrical  Depressions.— In  the 

Austrian  Journal  for  Meteorology  for  January  15, 
Professor  Mohn  has  published  some  remarks  on  the 
reason  why  barometrical  depressions  are,  as  a  role, 
more  serious  in  winter  than  in  summer.  He  cites 
the  opinion  of  Buchan  and  Wojeikoff  that,  as  the 
air  is  shown  to  ascend  over  such  areas,  and  to 
descend  over  areas  of  barometrical  elevation  (anti- 
cyclones), it  is  clear  that  in  the  upper  regions  of  the 
atmosphere  the  conditions  of  pressure  must  be 
reversed  as  compared  with  those  at  the  surface  of 
the  earth.  In  other  words,  over  an  area  of  low 
pressure,  a  cyclone,  there  must  be  an  excess  of  pres- 
sure at  a  certain  level  causing  an  outflow  of  tbe  air 
which  is  rising.  Conversely,  over  an  anticyclone 
there  must  be  a  defect  of  pressure  at  a  certain 
height,  which  has  the  tendency  to  attract  the  air 
towards  the  region  of  its  existence.  These  prin- 
ciples being  once  admitted,  it  is  evident  that  as  the 
contrast  in  temperature  between  land  and  sea  in 
these  latitudes  is  greatest  in  winter,  the  conditions 
then  prevailing  will  be  most  favourable  to  the  pro- 
duction of  extensive  depressions  over  the  heated 
area,  the  sea,  while  in  summer  the  conditions  arc 
reversed,  and  the  areas  of  low  pressure  appear  over 
the  land.  Prof.  Mohn  seeks  to  explain  the  origin 
of  the  well-known  deficiency  of  pressure  in  the 
South  Polar  regions  on  the  above  principles.  He 
concludes  with  pointing  ont  the  obvious  moral  of 
his  remarks,  to  the  effect  that  for  a  satisfactory 
study  of  weather  by  means  of  telegraphic  reports, 
the  area  of  observation  should  be  as  extensive  as 
possible. 
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LETTERS  TO  THE  EDITOR. 


[W*  do  set  hold  ourtoWm  retponeibU  for  ttu  opinion*  a! 
our  eorripon&mU.  T\e  Editor  rmp*ct}uaV  r*q*4ttt  that  all 
ewwMMcatwu  *o*id  U  drawn  wp  a*  brUfa  U  ymtth.] 

AU  amummittrtvmj  Mi  t>«  addrmud  to  tho  Editor  tf  the 
Esoura  Mxcxajnc,  31,  Iweistocs  ttroot,  Covmt  garden 
W.C. 

AU  Choqym  and  Poet-eJIoe  Orion  to  be  wait  payable  to 
i.  PASsnons  Howaase. 

*.*  In  order  to  faciUtaU  nfiraiot,  Correspondent*,  when 
totiim  of  «ny  letter  yrooioudy  inaerUd,  will  ekKge  by 
tu*tw*ina  tht  mmUr  of  tkt  Ltttor,  at  w*Q  at  tkopaot  on 
ohic\  it  ayptart. 

"  I  would  hare  everyone  write  what  he  knows,  and  as 
much  m  he  knows,  but  no  more :  end  that  net  in  this 
only,  bat  in  ell  other  ntbjeota :  For  inch  »  person  may 
have  some  particular  knowledge  and  experience  of  the 
nature  of  each  a  person  or  such  a  fountain,  that  as  to 
ether  things,  knows  no  more  than  what  everybody  does, 
end  yet,  to  keep  a  clutter  with  this  little  pittanoe  of  his, 
will  undertake  to  write  the  whole  body  of  pbysioks :  a  rice 
from  whence  great  inoonTenicnoes  derire  their  original." 
— Sfo/tfeitfiu'l  Bssoys. 


VIVISECTION. 
[10597.] — As  I  am  so  far  away  from  home  that 
my  replies  cannot  be  published  till  fire  or  six  weeks 
•Iter  the  remarks  hare  been  published  which  called 
for  them,  I  think  "  £.  J.  P.  should  be  more  care- 
ful than  he  has  shown  himself  in  letter  10356, 
p.  508,  to  aroid  misrepresenting  me.  The  tone  he 
adopts  throughout  that  letter  is  one  which  could 
only  be  justified  if  I  were  an  adrocate  of  vivisection— 
which  I  am  not,  and  never  hare  been.  He  knows 
perfectly  well  that  my  primary  object  in  writing- 
shout  his  remarks  was  to  prevent  the  mischief 
which  they  seemed  to  me,  ana  seem  still,  calculated 
to  work  to  the  very  cause  of  which  he  claims  to  be 
the  adrocate.  Nothing  could  be  more  likely  to  pre- 
rent measures  from  being  quickly  taken  to  protect 
animals  from  persecution  than  the  tone  assumed  by 
"E.J.  P." 

I  would  remind  him  that  I  never  used  the  words, 
"  silly  sentimentalism,"  in  speaking  of  his  remarks ; 
so  that  his  sneer  about  "  judicial  calmness  "  was, 
at  least,  not  justified  by  the  personal  comment 
which  seems  to  hare  offended  him.  The  question 
being,  howerer,  simply  how  beet  to  serve  the  causo 
of  suffering  animal?,  I  think  any  weakness  which 
would  injure  that  cause  is,  if  not  silly,  at  least 
regrettable.  And  possibly  there  would  be  occasion 
for  a  severer  tone  of  comment,  if  it  were  not  weak- 
ness alone  which  caused  such  exuberance  of  emo- 
tional expression,  but  partly  the  wish  to  display  a 
somewhat  cheap  magnanimity.  It  would  be  re- 
grettable if  a  surgeon  who  had  to  perform  some 
difficult  operation  were  to  allow  his  natural  emo- 
tion* of  pity  and  sympathy  to  unnerve  him  ;  but  if, 
having  the  power  of  self-restraint,  he  acted  as 
though  he  were  unnerved,  and  so  injured  his 
patient,  then  regret  would  probably  not  be  the  only 
feeling  which  others  would  experience. 

For  myself,  I  cannot  claim  that  calmness  which 
"  E.  J.  P."  attributes  to  me,  and  which,  seeing  that 
it  is  a  most  useful  faculty,  I  should  desire  to  pos- 
mh.  I  am  so  constituted  that  the  sensation  of  pity 
for  roffering  tortures  me.  I  could  readily,  by  merely 
recalling  to  mind  occasions  where  I  have  witnessed 
aerere  suffering,  bring  on  an  attack  of  what  in  men 
corresponds  to  hysteria  in  women.  This  is  a  pecu- 
liarity which  I  consider  to  be  most  unfortunate,  as 
it  diminishes  my  power  of  being  useful  when  acci- 
dents happen,  and  so  forth.  But  such  peculiarities 
are  the  result  of  bodily  constitution,  the  conforma- 
tion of  the  brain  and  nervous  system,  the  energy  of 
Hood  circulation,  and  a  number  of  other  conditions 
over  which  the  will  has  little  or  no  control.  And 
though  by  long  practice  control  may  be  acquired, 
the  course  of  training  is  exceedingly  painful,  and 
for  one  not  having  frequent  occasion  for  exerting 
control  over  such  emotions  it  is  hardly  worth  while  to 
undergo  the  pain  necessary  for  acquiring  the  power. 
Thus  I  hare  very  little  of  that  philosophic  calmness  to 
boast  of  which  "  E.  J.  P."  attributes  to  me.  If  I 
bad  it,  I  should  certainly  not  use  it  against  the 
interests  of  which  he  seems  to  regard  himself  as  the 
principal  defender.  For,  as  I  think,  this  is  a  ease 
where  those  interests  may  best  be  served  by  calm- 
otss,a  and  where  a  display  of  mere  sentiment  is 
positive  cruelty.  Unfortunately,  too  many  who  feel 
t»e  sentiment  of  pity  for  suffering  very  strongly  aro 
*pt  to  think  that  that  implies  a  very  good  and  great 
quality  in  themselves — not  (as  is  really  the  ease) 
»  mere  constitutional  peculiarity.  And,  not  content 
with  displaying  their  tenderness,  they  lavish  abuse 
on  all  who  try  to  keep  their  emotions  a  little  below 
the  surface.  I  deny  flatly  that  I  have  '*  maintained 
that  in  certain  extreme  cases  it  would  be  justifiable 
to  resort  to  vivisection."  What  I  said  was,  that 
those  who  maintained  suoh  a  view  ought  not  to  be 
•based  and  vilified  as  those  deserve  to  be  who  advo- 
cate vivisection  as  an  ordinary  means  of  scientific 
unrcstigation.  I  disclaimed  at  the  outset  having 
any  opinion  such  as  "  E.  J.  P."  attributes  to  me, 
j«wgu  I  acknowledged  (and  I  fancy  he  himself 
•dinitted  as  much)  that  if  wife,  or  child,  or  dear 
friend  of  mine  were  labouring  under  a  torturing 


disease  which  could  end  only  in  death  after  pro- 
tracted suffering,  and  if  I  were  assured  that  by  the 
vivisection  of  an  animal  (I  think  I  added,  "  under 
chloroform  ")  a  remedy  for  the  disease  could  be 
obtained,  I  feared  it  would  go  hard  with  the  animal. 
And  truly  I  think  it  would.  "  E.  J.  P."  might  have 
strength  of  mind  (judicial  calmness,  shall  we  say  ?) 
to  "  strive  to  look  at  such  a  question  out  of  the 
animal's  eyes ;"  but  I  frankly  admit  that  I  should 
look  at  it  differently. 

But,  observe,  I  do  not  say — not,  indeed,  knowing 
certainly — that  we  eon  be  assured  of  such  direct 
benefit  from  ririsection.  The  question  is  one  for 
experts.  And  this  leads  me  to  remark  on  the 
absurdity  of  speaking  of  the  casuistry  of  science  in 
regard  to  vivisection,  as  though  any  but  a  very, 
very  few  men  of  science  had  offered  any  opinion  at 
all  upon  the  subject.  What  have  astronomers, 
geologists,  botanists,  chemists, physicists,  or  ninety- 
nine  hundredths  of  scientific  men  to  do  with  this 
question,  more  than  men  who  are  not  student*  of 
science? 

Lastly,  I  would  point  out  to  "  E.  J.  P."  that  if  he 
must  advocate  legislation  against  vivisection  which 
shall  prevent  the  employment  of  vivisection  for  the 
discovery  of  means  of  alleviating  or  coring  painful 
diseases,  he  would  do  well  to  make  his  arguments 
apply  to  that  view  of  the  subject.  Because  hitherto 
every  one  of  his  strong  points — in  fact,  every  single 
argument  from  facts  which  he  has  employed  (so  far 
as  I  can  recollect) — applies  only  to  that  kind  of 
vivisection  against  which  all  right-minded  men 
agree  in  protesting.  But,  if  he  is  really  anxious  to 
snow  himself  a  friend  to  animals,  I  would  advise 
him  to  be  a  little  more  considerate  of  their  real 
interests.  It  would  be  all  very  well  to  let  the  world 
know  how  tender  his  emotions  are,  if  no  mischief 
could  follow  from  the  display.  But  experience  has 
shown  that  the  only  safe  way  of  endeavouring  to  help 
a  cause  such  as  ours  is  to  secure  step  by  step  what 
can  be  secured,  not  to  run  the  risk  of  losing  all  by 
trying  to  grasp  all  at  the  outset. 

Biohd.  A.  Proctor. 

Milwaukoe,  Feb.  21st,  1876. 


INSTRUCTIONS  FOB  MAKING  SMAIiXi 
INDUCTION  COIL  SUITABLE  FOE  EX- 
PERIMENTAL AND  MEDICAL  PUB- 
POSES.— I. 

[10598.]— Th*  writer  of  these  simple  hints  does 
not  pretend  to  place  anything  new  before  your 
readers,  but  simply  to  give  his  experience  for  the 
benefit  of  those  who,  having  had  very  little  elec- 
trical knowledge,  are  desirous  of  possessing  the 
above,  of  a  good  quality,  and  as  cheap  as  pos- 
sible : — 


Get  a  piece  of  beech  or  other  hard  wood  turned  in 
the  lathe,  9in.  long  by  lAin.  diameter.  This  should 
have  a  hole  drilled  in  each  end,  exactly  in  the 
centre,  Am.  diameter.  Into  these  boles  drive  two 
pieces  of  iin.  iron  or  steel  wire,  leaving  lin.  pro- 
jecting. Square  one  of  these  pieces  for  i  of  an  inch, 
so  that  you  can  fit  a  handle  on  for  use  when  winding 
the  coil.  Next  get  a  piece  of  pine,  15  x  12  x  lin. 
(this  is  to  form  a  stand  for  winding  the  coil  in) ;  into 
one  side  of  this,  near  one  end,  mortice  a  piece  of 
hard  wood,  7  x  2  x  gin.  One  inch  from  the  top  of 
this,  and  in  the  centre  of  it,  drill  a  hole  to  fit  the 
wire  in  the  end  of  the  wooden  mandrel  just 
described.  Next  get  a  piece  of  iron,  8  x  1  x  Jm. ; 
bend  2in.  at  right  angles,  so  as  to  form  a  square — 
this  will  leave  it,  when  standing  on  the  short  end, 
about  6in.  high— stand  it  against  the  wooden  up- 
right morticed  in  the  stand,  and  mark  it  for  a  hole 
same  height  as  the  one  drilled  there  to  fit  the 
mandrel.  This  hole  must  then  bo  drilled  or  punched 
to  fit  the  other  end  of  the  mandrel,  and,  with  the 
wooden  upright,  will  form  the  bearings  for  the 
mandrel.    There  mnst  also  be  a  iin.  hole  put  in  the 


piece  that  was  bent.  This  is  for  fixing  it  to  As 
stand,  which  can  best  be  done  with  a  small  bolt  and 
nut ;  and  if  a  row  of  holes  are  drilled  across  from 
the  one  upright  to  the  other,  the  stand  can,  by 
simply  shifting  the  iron  upright,  be  used  for  building 
coils  of  any  description,  and  is  far  superior  to  the 
lathe  for  this  class  of  work,  and  will  amply  repay 
any  little  labour  incurred  in  making.  There  should 
also  be  two  small  wooden  uprights  fixed  at  the  other 
end  of  the  base,  to  carry  the  bobbin  with  the  wires 
as  it  comes  from  the  coverers.  The  annexed  sketches 
will  make  all  plain. 

Fig.  1  is  a  aide  view  of  winding  stand,  showing 
wooden  uprights,  B,  for  holding  the  mandrel,  also 
wooden  upright,  A,  with  holes  drilled  in  the  centre 
and  cut  through  to  the  outside  in  one  of  these,  so 
that  a  piece  of  iron  rod  can  be  pushed  through,  and 
carry  the  bobbin  that  the  wire  is  wound  on. 

Fig.  2  is  an  end  view  of  same,  showing  holes  for 
shifting  the  iron  upright  so  as  to  fit  mandrels  of. 
different  lengths  ;  a,  b ,  c,  d,  show  these  holes :  A  is 
the  left  side  of  stand,  B,  the  right,  the  uprights  to 
carry  the  bobbin  of  wire  are  not  shown.  The, 
shaded  parts  are  made  of  wood,  and  the  dark  parts . 
of  iron. 

Get  now  a  quire  of  good  stout  white  paper,  like ' 
that  used  for  printing  on,  eat  a  piece  7in.  by  lfiin. : 
this  is  to  form  the  cylinder :  melt  a  little  glue  and 
have  it  rather  thin,  tako  the  paper  and  give  it  one 
turn  round  the  wooden  mandrel,  and  glue  the  paper 
with  a  brush,  roll  it  tightly  round  the  wood,  and  be 
careful  to  have  it  as  smooth  as  possible,  also  well 
glued,  but  no  glue  should  be  allowed  to  touch  the 
mandrel.  When  this  is  done,  slip  it  off  sod  allow 
it  to  dry  ;  be  sure  to  have  the  inside  edge  of  the 
paper  well  glued,  so  as  to  have  the  tube  quit- 
smooth  inside  ;  if  you  do  not  succeed  the  first  timo, 
just  try  again.  When  finished,  you  should  have  a 
strong  firm  tube,  and  much  stronger  than  if  made 
of  wood.  When  thoroughly  dry,  push  it  again  on 
the  mandrel ;  if  it  is  not  quite,  make  it  so,  by  first 
putting  a  turn  of  paper  round. 

Now  take  all  the  paper  you  have  left,  and  out  it 
into  gin.  strips  ;  these  must  then  be  all  joined  into 
one  length,  just  like  a  ribbon,  with  a  little  glue  or 
shellac  varnish ;  wind  all  the  paper  on  a  piece  of 
wood  so  that  you  can  handle  it  easier.  You  are 
now  ready  for  the  primary  wire.  As  a  great  deal 
depends  on  using  the  proper  sise  and  amount,  a  few 
words  on  the  selection  of  this  may  not  be  out  of  ' 
place,  as  by  using  wire  too  small  in  sectional  area ' 
we  make  the  resistance  too  large,  and  thereforb 
should  require  more  battery  power  to  overcome  tha  ( 
resistance- 
Then,  again,  by  using  wire  too  large  we  do  not ' 
get  enough  turns  to  get  the  best  effect,  so  that  in  all 
cases  the  primary  wire  should  be  suited  to  the  sise 
of  the  oou  and  the  battery  power  intended  to  be 
used.  Taking  all  things  into  consideration,  and 
meaning  to  work  with  small  battery  power  (one- 
cell  Buna  en),  I  would  use  No.  19  for  primary  :  Kb. 
will  do,  and  will  give  two  layers,  which,  I  believe, 
are  better  than  three.  Fasten  one  end  of  the  wire 
to  the  left-hand  side  of  the  tube  or  side  marked  A 
(Fig.  2),  about  gin.  from  the  end,  and  leave  about 
12in.  for  connection ;  wind  the  wire  close  and  firmly 
across  to  B,  again  leaving  tin.  of  the  tube  bare ; 
return  to  A,  and  finish  there  in  the  same  way.  again 
leaving  a  piece  out  for  connection.  Now  take  the 
end  of  the  strip  of  paper  and  fix  it  on  the  top  of  the 
wire  at  A  ;  tins  can  be  done  with  shellac  varnish 
(this  is  made  by  dissolving  a  little  shellac  iu  spirits 
of  wine).  Now  wind  the  strip  of  paper  in  a  spiral 
over  to  B,  each  turn  overlapping  the  hist  for  half  of 
its  breadth ;  this  gives  two  thicknesses  all  the  way 
across.  Now  return  a  third  of  the  distance  towards 
A,  then  back  to  B,  now  over  to  A,  back  for  a  third 
towards  B,  back  to  A,  over  to  B,  and  finish  there.  ' 
If  this  is  done  exactly  as  described,  and  the  spirals 
kept  overlapping  all  through,  there  should  be  10 
thicknesses  of  paper  at  each  end  of  the  coil  and  six 
in  the  middle.  The  reason  for  keeping  the  insula- 
tion thickest  at  the  ends  is  because  there  is  most 
danger  of  a  spark  passing  there,  and  of  course 
everything  must  be  done  to  prevent  this,  as  a  spark 
passing  once  will  always  leave  a  path,  and  of  coarse 
will  be  just  so  much  power  wasted. 

The  Secondary. 
We  are  now  ready  for  the  secondary.   I  would  ' 
use  about  about  60s.  of  No.  40  silk-covered  wire :  ' 
when  this  is  got  it  will  be  wound  on  a  bobbin,  and 
before  being  used  must  be  tested  for  continuity — 
that  is,  to  see  if  it  is  all  in  one  piece.    I  will  endea- 
vour to  explain  how  this  can  be  done,  as  most  . 
amateurs  are  badly  off  for  proper  appliances  to  do 
this  with.    I  have  often  used  a  pocket  compass  for 
this  purpose,  and  have  found  it  do  very  well.  If 
you  should  hare  one  proceed  as  follows:  Connect 
one  end  of  your  wire  to  one  pole  of  your  battery  ;  . 
any  kind  will  do,  but  a  Bunsen  is  strongest ;  then 
connect  the  other  pole  to  other  end  of  wire :  have  the 
compass  underneath  the  bobbin,  and  the  needle 
pointing  right  across  the  bobbin.    If  all  is  right, 
when  you  moke  the  hut-mentioned  connection  your 
needle  should  deflect  to  one  side  ;  by  changing  the 
connections— that  is,  putting  the  one  that  was  to 
carbon  to  sine,  and  vice  versa— the  needle  should 
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deflect  to  the  opposite  side ;  this  will  also  be  more 
easily  seen  if  you  have  a  pi*  oe  of  iin.  iron  wire  inside 
of  the  bobbin.  If  you  cannot  get  a  compass  you 
should  buy  a  small  one ;  they  are  advertised  in  the 
English  Mechanic  as  low  as  Is.  each,  and  are 
Tory  useful  for  this,  kind  of  work.  Some  people  can 
use  their  tongue  for  testing,  but,  with  a  high 
resistance  like  this,  and  using  small  battery  power, 
it  is  not  reliable.  If  your  compass  does  not  show 
any  deflection  you  must  wind  the  wire  all  on  to 
another  piece  of  wood  or  bobbin,  passing  it  through 
your  hand  and  watching  carefully  for  any  flaw,  as 
the  broken  ends  are  sometimes  twisted,  and  are 
thus  liable  to  be  overlooked.  When  you  find  where 
it  is  broken,  carefully  scrape  the  ends  clean  and 
twist  them  together ;  they  should  then  be  moistened 
with  weak  chloride  of  zino ;  a  small  piece  of  tinfoil 
or  solder  is  then  rolled  round  the  joint  and  held  in 
the  flame  of  the  gas  for  a  second  or  two.  until  the 
tin  melts ;  the  joint  should  then  be  neatly  covered 
with  a  piece  of  thin  silk,  and  touched  with  shellac 
Tarnish  to  secure  all.  When  this  is  done,  test  the 
wire  again,  and,  if  all  is  right  now,  wind  all  the  wire 
on  to  one  bobbin,  and  carefully  test  it,  as  you  wind 
each  layer  on  the  coil,  before  you  Insulate.  I  will 
give  directions  how  to  build  the  secondary  in  my  next. 

W.  McW.,  Telegraph  Lineman. 


MOTION. 

fl0599.]-E.  P.  Tot  (10548)  has  argued  closely— 
and  I  won't  say  unphilosophically — to  force  a  con- 
clusion on  the  most  difficult  problem  in  life — in  fact, 
life  itself,  for  what  is  life  without  motion  ?  I  wish 
to  try  and  get  some  of  "  ours  "  clear  of  a  difficulty 
they  seem  very  liable  to  be  sucked  into— i.e.,  the 
vacuum  difficulty.  "Nature  abhors  a  vacuum,"  so 
said  the  ancients,  and  they  were  better  philosophers 
than  you  or  I.  So  says  modern  science  when  it  fills 
all  space  with  ether ;  and,  if  this  ether  should  itself 
prove  to  be  made  up  of  atoms  science  will  not  hesi- 
tate to  float  these  atoms  in  somothing  yet  finer  than 
the  ether.  Let  the  reader  honestly  try  to  imagine  a 
perfectly  true  vacuum.  Let  him  screw  the  tentacles 
of  his  mind  into  the  middle  of  it  and  bring  back 
word  what  it  is  like  inside.  Is  the  evidence  given  by 
the  mind  that  this  idea  of  a  vacuum  is  all  nonsense, 
except  for  comparative  purposes,  to  be  gainsaid? 
By  no  means.  Surely  what  cannot  be  imagined 
cannot  exist :  it  is  impossible.  We  must  only  con- 
clude that  the  sapient  philosophers  of  the  middle  ages 
were  wrong  when  they  declared  that  Torricelli  bad 
really  at  last  formed  a  vacuum,  and  said  they,  "  the 
ancients  were  wrong  in  supposing  that  Nature 
abhorred  a  vacuum. 

Of  course  "  E.  P.  T."  and  others  will  know  that 
this  view  of  the  matter,  as  I  now  place  it,  is  not  new 
to  modern  scientists,  nor  do  they  speak  of  the 
vacuum  of  the  radiometer  unknowingly,  while  yet 
it  may  be  a  question  as  to  how  much  air  remains  in 
the  most  perfect  vacuum  we  can  produce.  Having 
gone  this  far  I  will  now  ask  what  is  the  use  of  con- 
jecturing as  to  the  result  of  firing  cannon  balls 
against  something  that  does  not  exist.  But  if,  when 
we  read  "  the  limit  of  space  occupied  by  matter,"  we 
mean  by  this  matter  something  to  us  more  ponderable 
than  the  matter  beyond  (for  we  have  seen  that  space 
cannot  be  without  matter),  why  not  make  the  dis- 
tinction to  begin  with  ?  It  is  very  bold,  no  doubt, 
but  perfectly  philosophical,  to  suppose  that  there  is  a 
limit  to  the  ether,  or  something  else,  beyond  which 
light  and  heat  cannot  penetrate.    Now,  some  of  the 

Sitts  put  forward  in  the  above  letter  may  be  eluci- 
ted  by  these  considerations,  but  assuredly  the 
fundamental  problems  connected  with  motion  can- 
not be  so  readily  solved.  This  is  just  the  very 
fountain-head  from  which  truths  ore  going  to  be 
drawn  for  all  time  to  come.  We  can  never  penetrate 
beyond  the  world  of  relativities,  because  the  absolute 
is  unthinkable.  Everything  absolute  is  unthinkable, 
as  we  saw  when  we  used  the  expression  "  perfectly 
true "  as  applied  to  a  vacuum.  It  felloes  from  this 
that  any  word  or  sentence  can  be  used  in  an  absolute 
sense,  but  what  does  that  sense  really  mean  ?  Simply 
nothing,  unless  it  be  a  higher  form  of  the  relative. 
So  the  relative  means  very  little  unless  it  ha*  an 
absolute  close  at  hand  to  prop  it  up.  This  could  be 
more  easily  illustrated  by  a  reference  to  the  absolute 
and  relative  pitch  in  musio,  and  it  is  very  instructive 
to  trace  thus  how  so  much  delightful  harmony  (to 
us)  may  be  made  out  of  two  opposing  yet  inalienable 
principles,  the  very  attempt  to  consider  which 
separately  would  plunge  us  into  a  maze  of  unspeak- 
able confusion.  One  word  more  on  this  point  s  The 
mind  is  the  two-foot  rule  that  measures  the  universe ; 
it  can  measure  everything  else  but  itself,  for  to  sup- 
pose anything  different  would  be  about  as  wise  as 
trying  to  lift  yourself  up  by  your  waistband.  For 
further  particulars  go  to  Hegel. 

Now  that  we  have  been  obliged  to  give  up  the 
"  infinities  "  as  a  bo-'  job,  is  there  any  harm  in  ask- 
ing what  is  force ?  None  at  all  if,  unlike  tbe  infini- 
ties, it  may  lead  to  something  practical.  The  former 
involved  a  paradox  to  begin  with,  but  the  latter  only 
secondarily.  A  force  is  a  bundle  of  rhythms  all 
within  certain  limits.  That  is  to  say,  heat  and  light 
are  forces,  and  their  wave-lengths  in  the  ether  within 
sextain  bounds  constitute  them  what  they  ore.  This 


same  principle,  however,  of  naming  forces  would,  if 
carried  out,  give  the  name  of  a  separate  force  to 
each  particular  wave-length.  When  speaking  of 
heat  in  an  answer  to ''  Fiddler,"  I  intended  to  bring 
a  word  in  here  after  this  quotation  from  Tyndall : — 
"  The  law  of  conservation  rigidly  excludes  both 
creation  and  annihilation.  Warns  may  change  to 
ripples,  and  ripples  to  waves;  magnitude  may  be 
substituted  for  number,  and  number  for  magnitude. 
.  .  .  .  It  (force)  rolls  in  musio  through  the  ages, 
while  the  manifestation  of  physical  life,  as  well  as 
the  display  of  physical  phenomena,  are  but  the 
modulations  of  its  rhythm."  If  I  apprehend  it 
rightly  this  theory  might  as  well  be  called  the  theory 
of  the  conversion  of  forces  as  that  of  the  conserva- 
tion of  force  ;  but  what  I  wish  to  mention  particu- 
larly now  is  that  it  seems  to  me  desirable  to  multiply 
the  number  of  thermometers  so  as  to  have  one 
specially  for  each  part  of  the  beat  spectrum ,  thus ,  as  it 
were,  making  seven  different  heat  forces  out  of  the 
seven  grades  (oerrespondential  to  the  grades  of  the 
light  spectrum)  of  that  spectrum.  The  word 
spectrum,  as  applied  here  to  heat,  is  probably  a 
misnomer,  but  it  may  be  quite  intelligible ;  perhaps 
the  word  oetave  would  be  better  if  in  connection. 
This  same  principle,  if  applicable  to  the  more  accu- 
rate differential  measurement  ef  heat,  might,  I 
fcfarnk,  also  be  applied  to  the  other  forces  or  forms 
of  vibration.  Now,  as  those  considerations  are  all 
naturally  the  outcome  of  an  inquiry  into  the  nature 
of  motion,  we  may  hereby  see  bow  big  a  subject  it 
is.  There  are  many  objections  likely  to  be  urged 
against  this  wholesale  way  of  treating  the  subject, 
but  it  roust  be  remembered  that  there  are  general 
as  well  as  special  methods,  each  suitable  only  to 
that  view  which  is  definitely  within  its  own  field  of 
view.  It  may  be  urged  that  electricity  is  a  fluid ;  to 
which  I  reply—  yes,  partially  so.  In  "Heat  as  a 
Mode  of  Motion"  we  find  the  following  note: — 
"  May  not  the  condensed  ether  which  surrounds  the 
atoms  be  the  vehicle  of  electric  currents  P"  It  is 
certain  from  philosophical  considerations  that  the 
ether  dose  condense  around  what  we  call  solid  bodies, 
for  there  is  no  snch  thing's*  a  solution  of  continuity 
in  all  nature,  and  consequently  there  must  be  a 

Kdual  grading  off  of  some  kind,  however  minute, 
ween  matter  and  •pace  (i.e.,  the  solid  and  leu 
aofcd).  It  is  only  reasonable  to  suppose  that  some 
bodies,  such  as  metals,  would  condense  more  of  this 
ether  about  them  than  the  earth's,  while  the  latter 
would  more  easily  condense  the  gases,  so  that 
around  metals  these  would  be  formed,  either  in  + 
or  — ,  a 'fitting  medium  for  the  propagation  of  those 
force  waves  called  electric  Force  is  nowhere  with- 
out matter,  and  any  particular  force,  such  as  heat, 
light,  or  electricity,  requires  its  own  particular 
medium,  without  which  it  cannot  exist.  Where 
would  sound  be  without  its  own  proper  medium  of 
transmission — the  air  P  And  yet  sound  is  evidently 
as  much  a  force  as  heat,  for  it  breaks  windows 
sometimes.  It  would  seem  all  right  at  first  sight  to 
make  the  statement  that "  media  transmit  their  force 
wares  of  decreasing  size  directly  as  their  elasticity 
increases,"  but  this  would  not  be  correct  in  all  cases, 
for  air  is  more  elastic  than  metal,  yet  transmits 
sound  more  slowly.  This  difficulty,  I  think,  arises 
from  tbe  fact  that  the  density  aud  elasticity  of 
bodies  do  not  keep  side  by  side,  and  possibly  the 
explanation  is  to  be  found  in  the  difference  between 
the  inter  and  ultra-atomic  forms  of  pressure— i.e., 
attraction  and  repulsion — the  latter  being  again 
overruled  by  the  earth's  attraction  on  the  atmo- 
sphere. It  must  be  absurd,  then,  to  try  and  learn 
anything  about  a  force  without  also  making  our- 
selves acquainted  with  its  medium  of  transmission, 
and  here  we  come  face  to  face  with  a  great  puzzle. 
Suppose  we  have  already  proved  that  sound,  elec- 
tricity, heat,  and  light  are  all  forces  grading  down 
in  subtlety  from  first  to  last,  what  are  wo  to  say  of 
motion  proper  P  It  is  evident  that  a  stone  flying 
through  the  air  is  as  good  an  example  of  force  as 
any,  but  where  are  the  wavee  gone  to?  This  I 
explain  as  follows  : — "  The  normal  motion — which 
is  equivalent  to  the  above-mentioned  wave-length — 
of  ail  independent  cosmic  matter  in  the  position  of 
the  earth's  orbit  is  the  full  swing  of  that  orbit." 
When  a  stone  falls  to  the  ground  it  is  arrested 
before  it  can  complete  its  circuit,  and  its  normal 
course  would  be,  not  to  settle  down  at  the  earth's 
centre  after  it  had  passed  and  re-passed  it  a  few 
times,  but  to  circle  round  that  centre  in  more  or 
less  of  an  ellipse.  This  example  of  cosmic  matter 
(the  stone)  is  not  "  independent,"  because  it  is 
within  the  sphere  of  the  planet.  It  will  not  at  first 
seem  very  clear  that  there  is  any  resemblance 
between  an  orbicular  and  wave  motion.  I  cannot 
go  fully  into  this  now,  but  will  merely  observe  that 
the  ordinary  pendulum  vibration,  if  brought  round 
in  a  circle,  would  exactly  correspond  with  the 
orbital  motion  of  a  planet.  It  would  do  the  circuit 
in  the  same  time  as  the  beat,  and  its  point  of 
greatest  motion  would  be  analogous  to  the  earth's 
perihelion  point.  The  same  holds  for  the  vibration 
of  a  tuning-fork,  only  it  gives  as  an  example  of 
unstable  equilibrium.  I  saw  a  letter  in  last  week's 
Naturf  from  a  Mr.  G.  Hick?,  which  I  think  I  can 
here  answer.  The  repulsive  force  of  light,  he 
argues,  would  tend  to  check,  and  not  to  accelerate, 


the  earth's  motion  by  a  force  of  3,000  millions  of 
tons.  So  it  would  most  decidedly  if  the  earth's 
orbit  was  an  exact  circle,  but  bear  in  mind  that  the 
earth  makes  a  fall  in  towards  the  sun  of  throe 
millions  of  miles  annually,  and  recovers  the  same 
by  going  into  aphelion  in  obedience  to  the  repulsive 
force  of  light.  Then  the  motion  of  the  planets  on 
their  own  axes  is  a  secondary  affair  to  this  groat 
annual  vibration,  and,  if  any  proof  wa>  required 
that  it  was  so,  it  is  to  be  found  in  the  fact  that  tfao 
inclination  of  planetary  axes  ore  always  greater  for 
those  planets  having  the  most  eccentric  orbits. 
There  is  one  question  I  will  not  attempt  to  answer ; 
What  is  the  medinm  of  this  greater  force  the  modi- 
fications of  which  are  so  common  to  us  as  motion  ? 
UnlesB  it  be  the  ether,  which  we  know  is  the  medium 
for  light,  I  cannot  conceive.  Might  not  the  ether 
be  the  medium  for  both,  for  we  know  now  that  the 
light  waves  may  be  converted  into  motion  proper  ? 
If  this  is  the  solution  the  true  explanation  of  the 
radiometer  will  be  quite  as  unique  as  the  instrument 
itself  is.  Dr.  H.  M.  M. 


WOODS. 

[10600.}— In  the  articles  referring  to  the  woods  of 
different  countries  I  could  not  see  the  yellow  wood  of 
the  Cape  mentioned.  It  is  one  of  the  most  useful  ; 
and  there  is  one  thing  I  would  mention  about  it — 
it  don't  seem  as  if  the  beetle  which  attacks  old 
furniture  would  touch  it.  At  least,  a  good  many 
years  ago  I  had  2ft.  of  it  put  to  my  lathe,  and 
though  I  am,  and  have  been,  a  good  deal  troubled 
with  the  beetles  eating  the  beech-wood  of  which  the 
greater  part  of  the  lathe  stand  is  made,  they  have 
never  touched  the  yellow  wood.        £1.  T.  Soott. 


STAINS  FOB  WOOD  SECTIONS. 
[10601.]— The  following  extract  from  a  paper  by 
Dr.  G .  D.  Beatty,  of  Baltimore,  published  in  Science- 
Qoesip  a  few  months  bock,  will  be  interesting  to 
microscopists,  and  answer  query  24924,  p.  517.  I 
have  used,  very  successfully,  the  ordinary  aniline 
dyes  (magenta  and  mauve)  dilated  with  alcohol. 

Deedalns. 

I  have  lately  discovered  that  benzole  fixes  the  anUinea 
when  they  are  used  in  staining  vegetable  and  animal 
tissues.  It  not  only  instantly  fixes  any  aniline  colour 
in  vegetable  tissues,  but  also  renders  them  as  trans- 
parent as  oil  of  cloves. 

Finding  that  benzole  possessed  this  property  let) 
me  to  try  double  staining  upon  sections  of  leaves 
and  sections  of  wood.  The  results  have  proved 
highly  satisfactory.  I  have  found  the  following 
processes  successful  ■ — A  section,  say  of  wood, 
being  prepared  for  dyeing,  is  put  for  five  or  ten 
minutes  in  an  alcohio  solution  of  "  Boaeine  Pore  " 
(magenta),  one-eighth  or  one-quarter  of  a  grain  to 
the  ounce.  From  this  it  is  removed  to  a  solution 
of  "  Nicholson's  Soluble  Blue  Pure  "  one-half  grain 
to  the  ounce  ef  alcohol,  acidulated  with  one  drop  of 
nitric  aeid.  Iu  this  it  should  be  kept  for  thirty  or 
ninety  seconds,  rarely  longer.  It  should  be  frequently 
removed  with  forceps  during  this  period,  and  held  to 
the  light  for  examination,  so  that  the  moment  for 
final  removal  and  putting  into  benzole  be  not  missed. 
After  a  little  praetioe  the  eye  will  accurately  deter- 
mine the  time  for  removal. 

Before  placing  the  object  in  benzole  it  is  well  to 
hold  it  in  the  forceps  for  a  few  seconds,  letting  the 
end  touch  some  clean  surface,  that  the  dye  may  drip 
off,  and  the  object  may  become  partially  dry.  By- 
doing  thiB  fewer  parts  of  insoluble  dye  rise  to  the 
surface  of  tbe  benzole,  in  which  the  brushing  is 
dene  to  remove  foreign  matter.  The  object  should 
then  be  pat  into  clean  benzole.  In  this  it  may  be- 
examined  under  the  glass.  If  it  is  found  that  it  baa 
been  kept  in  the  blue  too  short  a  time,  it  should  be 
thoroughly  dried,  and,  after  dipping  in  alcohol,  be 
returned  to  that  dye.  If  a  section  of  leaf  or  other 
soft  tissue  be  under  treatment,  it  should  be  put  in 
turpentine  or  oil  of  juniper,  as  they  do  not  contract 
so  much  as  benzole. 

When  hsamatoxylon  is  used  instead  of  magenta,  it  is 
followed  by  the  blue  as  just  described.  As  neither 
of  these  dyes  comes  out  in  alcohol  or  in  oil  of  cloves, 
the  section  may  be  kept  in  the  former  for  a  short 
time  before  placing  in  the  latter. 

The  hsematoxylon  dye  I  prefer  is  prepared  by 
triturating  in  a  mortar  for  about  ten  minutes  two 
drachms  of  ground  Cam  peachy  wood  with  one  ounce 
of  absolute  alcohol,  setting  it  aside  for  twelve  hours, 
well  covered,  triturating  again  and  filtering.  Ten 
drops  of  this  are  added  to  forty  drops  of  a  solution  of 
alum  ;  twenty  grains  to  the  ounce  of  water.  After 
one  hour  the  mixture  is  filtered. 

Into  this  the  section,  previously  soaked  in  alum- 
water,  is  placed  for  two  or  three  hours,  or  until  dyed 
ef  a  moderately  dork  shade.  When  dyed  of  the  depth 
of  shade  desired,  which  is  determined  by  dipping  it 
in  alum-water,  the  section  is  successively  washed  for 
a  few  minutes  each,  in  alum-water,  pure  water,  and 
fifty  per  cent,  alcohol.  Finally  it  is  put  in  pure 
alcohol  until  transferred  to  the  bine. 

Carmine  and  aniline  blues  produce  marked  stain- 
lags,  but  they  are  rather  glaring  to  the  eye  under 
the  glass.    I  use  an  ammoniaoal  solution  of  the 
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former,  double  the  strength  of  Beale's,  substituting 
water  for  glycerine.  In  this  a  section  is  kept  for 
several  hoars.  On.  removal  it  should  be  dipped  in 
water,  and  then  pat  for  a  few  minutes  in  alcohol 
seidnlated  with  two  per  cent  of  nitric  acid ;  then  in 
pure  alcohol;  then  in  the  half -grain  blue  solution 
before  spoken  of,  from  which  it  should  be  removed 
to  alcohol ;  then  to  oil  of  cloves.  Much  colour  will 
be  lost  in  the  acid  alcohol.  The  acid  is  to  neutralise 
the  ammonia,  which  is  inimical  to  aniline  blue. 
Magenta  aniline  or  baematoxylon  may  be  used  with 
men  instead  of  blue  aniline.  The  brand  of  green 
I  prefer  is  the  iodine  brand,  one  grain  to  the  ounce 
of  alcohol. 

Double  stainings  of  sections  of  leaves  in  which 
red  is  first  used,  have  the  spiral  vessels  stained  this 
colour,  other  parts  being  purple  or  bine.  Radial 
and  tangential  sections  of  wood  have  the  longi- 
tndinal  woody  fibres  red,  and  other  parts  purple  or 
Hue. 

This  selection  of  colour  is,  I  think,  due  to  the  fact 
that  spiral  vessels  and  woody  fibres  take  up  more 
red  than  other  parts,  and  are  slower  in  parting 
with  it.  The  blue,  therefore,  seems  first  to  over- 
come the  red  in  parts  where  there  is  less  of  it.  It 
will  entirely  overcome  the  red  if  sufficient  tiam  be 
given. 

If  the  bine  be  used  before  the  magenta  aniline,  the 
•election  of  colour  is  reversed. 

I  would  here  call  special  attention  to  the  import- 
ance of  examining  these  stainings  at  night,  as  the 
red  in  them  has  a  trace  of  blue  in  it  which  does  not 
show  at  that  time,  but  comes  out  so  decidedly  by 
daybght  as  to  change,  even  spoil,  the  appearance  of 
the  specimen.  I  think  they  should  be  mounted  in 
Canada  balsam,  softened  with  benzole,  as  the  pre- 
sence of  the  latter  may  be  beneficial  in  preserving  its 
magenta. 

I  would  offer  a  few  words  upon  section-cutting, 
and  upon  preparing  sections  for  dyeing.  To  out  a 
thick  leaf,  place  a  bit  of  it  between  two  pieoas  of 

Gtato  or  turnip,  and  tie  with  a  string.    Cuts  may 
made  along  the  midrib,  or  across  it,  including  a 
portion  of  leaf  on  either  side,  or  through  several 

j J?ne  snaTiDK«  of  wood  may  be  used,  or  pieces 
rubbed  down  on  hones. 

Sections  of  leaves  may  be  decoloured  for  staining 
by  placing  for  some  time  in  alcohol;  but  I  would 
recommend  the  use  of  Labarraque's  solution  of 
chlorinated  soda,  for  a  few  hours  after  the  alcohol. 
Specially  do  I  recommend  the  Labarraque  for  all 
bads  of  wood.  In  twelve  hours  wood  is  pens  rally 
bleached ;  too  losg  a  residence  in  it  will,  however, 
often  cause  it  to  fall  in  pieces. 

After  removing  from  the  soda,  wash  through  a 
period  of  twelve  or  eighteen  hours  in  half  a  dozen 
waters,  the  third  of  which  may  be  acidulated  with 
ahaut  ten  drops  of  nitric  acid  to  the  ounce,  which 
fff  "»»t  be  washed  out.  Next  put  in  alcohol,  in 
witch  sections  and  also  loaves  may  be  kept  indefi- 
nably, ready  for  dyeing. 

Magenta,  when  used  for  leaves,  should  be  of  the 
•earth  of  one-eighth  or  one-quater  of  a  grain  to 
"•Bounce  of  alcohol,  and  purples  and  iodine-green 
wp  or  three  times  as  strong.  These  anilines  are 
isfensr  to  the  blue  iu  bringing  out  all  the  anatomi- 
cal parts  of  a  leaf,  including  the  beautiful  crystals 
»  often  met  with.  On  removal  from  the  dye, 
leaves  should  be  thoroughly  brushed  with  camel-hair 
Ptneui. 

One  week,  instead  of  forty-eight  hours,  is  fre- 
required  to  effect  the  decoloration  of  largo 
•fW  chlorinated  soda,  even  when  they  are  on* 
«*»  *twfs»I  pieces,  which  is  advisable.  Mr.  L.  R. 
caw,  oftbhis  city,  whose  stainings  in  ^ni1™* are  on- 
"Mfeed!  for  beauty,  flunks  better  results  are 
wtMusd'hy  commencing  with  a  weak  dye,  say  from 
^O^winatsth  to  one-twelfth  of  a  grain,  undalowly 
iDcwasiust  the  strength  of  the  dye,  at  intervals  of 
Iromoaato  three  hours,  until  the  required  hoe  is 
obtained.  This  process  certainly  guards  against  too 

andcr" the^bMS^  ""^         *  fiMr  toae  to 

EXPRESS  ENGINES— SPEED  OS" 
TRAINS. 

[10602.}— '■  Exrarss  Dbivbb"  in  writing  of 
~*  Great  Northern  bogie  engines,  and  the  Abbot's 
«Ptoa  accident,  evidently  koowns  very  little  of 
either.  He  says,  '« it  is  a  general  opinion  that  the 
en«uu*  left  the  rails  so  easily  because  of  the  bogies, 
»m  that,  had  they  not  had  bogies,  they  might  have 
eat  through  the  coal  train  without  being  thrown 
<*•  I  am  at  a  loss  to  understand  why  it  is  said 
~*7  left  the  rails  easily,  for  in  my  opinion  they  had 
jwi  cause  to  do  so.  But,  however,  it  happens  that 
ue  engine  which  ran  into  the  coal  train  had  not  a 
bope,  but  rode  on  one  pair  of  leading- wheels,  and 
awreoTer  the  coal  train  was  not  broadside  to  the 
«>*re»s,  but  very  nearly  parallel,  so  that  no  engine, 
J»wever  heavy,  could  have  cut  through ;  therefore 
the  general  opinion  is  easily  proved  to  be  a  false 
oae. 

Al  regards  the  down  train,  which  was  drawn  by 
»  bogie  engine,  the  first  obstruction  which  this  met 
*rtn  wa»  the  tender  of  the  up  express  engine,  which 
rood  across  the  line,  and  considering  that  this 


was  loaded  with  about  two  tons  of  coal  and  about 
nbe  tons  of  water,  it  is  not  surprising  that  the 
engine  was  thrown  off  the  line.  The  weight  of 
these  engines  is  40  tons,  of  which  15  tons  are  on  the 
driving  wheels,  leaving  25  tons  to  be  put  on  6 
wheels,  so  that  if  "  E.  D."  Getter  10556)  included 
them  among  others  as  having  only  2J  tons  on  each 
wheel  it  will  easily  be  seen  he  is  wrong. 

In  reply  to  his  qaery  at  the  end  of  the  letter, 
the  heating  surface  of  225  tubes,  1  Jin.  diameter  by 
lift.  9iin.  long,  would  be  1215 -46  square  feet. 

A  wheel,  4ft.  diameter,  will  turn  420  times  in  one 
mile;  5f t. ,  336  times  ;  6ft.  8iin.,  250*  times;  7ft, 
240  times.  Iu  all  the  correspondence  on  express 
engines  the  consumption  of  coal  has  not  received  a 
gTeat  amount  of  attention— in  fact,  I  have  not  seen 
any  mention  made  of  the  Great  Northern  8ft. 
engines.  Taking  four  of  them  at  one  station  the 
average  consumption  is  25 -6ft.  per  mile.  I  will  en- 
deavour to  give  the  consumption  of  a  few  single 
and  coupled  engines  for  the  present  week,  which  I 
expect  will  be  very  heavy,  as  the  wind  is  very 
strong.  Locomotive. 


[10603.}— In  letter  10556  (p.  689)  your  corre- 
spondent "  Express  Driver,"  in  his  great  dislike  to 
bogie  engines,  goes  a  long  way  from  home  to  have  a 
fling  at  those  on  the  Glasgow  and  South  Western 
Line.  His  information  is  not  correct.  The  bogie- 
wheels  do  not  run  hot,  as  stated,  nor  do  they  ever 
give  the  least  trouble  in  this  way ;  the  weight  on 
each  bogie-wheel  is  not  2}  tons,  as  stated,  but 
3  tons  7cwt.  When  the  Midland  ran  trains  to 
Glasgow  these  very  bogie  engines  will  run  the  trains 
between  Carlisle  and  Glasgow.  "  Express  Driver  " 
is  also  wrong  when  he  says  that  an  engine  without  a 
bogie  might  have  cut  through  the  coal  train  at 
Abbott's  Ripton .  The  coal  train  was  backing  into 
a  siding,  so  that  the  express  engine  would  strike  the 
coal  waggons  at  an  angle  of  about .22° ;  and  as  the 
engine  and  several  waggons  of  the  coal  train  were 
still  on  the  same  line  of  rails  as  the  express,  the 
latter  would  have  required  not  only  to  out  through 
the  coal  train  from  the  point  of  contact  at  the  angle 
stated,  but  also  to  have  gone  clean  over  several 
waggons  and  the  engine  of  the  coal  train  before  it 
could  have  reached  the  rails  again.  I  think  this 
would  be  a  feat  too  great  for  even  the  ideal  express 
engine  of  "  Express  Driver."  Driver. 


[10604. J— "  Expanse  Duron's  "  letter  of  last 
week  rather  surprises  me.  He  cannot  know  much 
about  small  wheels,  or  he  would  know  that  It  is  the 
practice  in  America  to  put  wheels  in  bogies  varying 
from  2ft.  6in.  to  3ft.  under  engines  which  run  at 
speeds  of  from  45  to  50  miles  an  hour,  and  that  the 
Pullman  cars  in  America  are  fitted  with  wheels  of 
the  above  sixes.  As  to  the  weight  on  the  wheels  of 
the  G.  and  S.  W.  R.  engines,  it  is  3\  tons  each,  and 
not  2}t  as  said  by  him,  and  in  the  G.  N.  R.  engines 
the  weight  on  the  leading-wheels  of  the  bogie  ia-3± 
tons  each,  and  on  the  trailing- wheels  4  tons  each; 
and  I  certainly  disagree  with7'  Express  Driver"  as 
to  the  bogie  being  the  cause  of  the  dote*  train 
leaving  the  rails.  The  engine  which  was  on  the 
up  train — No.  269— is  a  rebuilt  engine,  being  one  of 
the  engines  which  I  mentioned  some  time  ago  had 
been  ona  oajad .  from  coupled  into  single  engines ;  and 
it  has  osuy  one  pair  of  leading- wheels. 

Will  "Express  Driver"  say  what  reason  there 
was  for  Tebulding  any  of  the  Midland  engines,  a«d 
putting  larger  cylinders  in  them,  when  the  17  x  24 
engines  were  giving  such  great  satisfaction  ? 

I  quits  agree  with  "  Express  Driver  "  as  to  long 
doubts-bogie  carriages  heme  the  best  and  safest ; 
bat.  there  is  one  great  objection  to  them,  and  that  is, 
so  much  more  dead  weight  has  to  be  carried  per 
passenger  than  with  the  ordinary  coaches ;  but  as 
to  them  superseding  the  others,  that  will,  I  think, 
never  come  to  pass,  as  there  is  no  occasion  for  such 
coaches  for  local  traffic  and  stopping  trains. 

The  heating  surface  of  225  ljin.  tubes,  lift.  9tfn. 
long,  is  121371ft. ;  and  the  number  of  revolutions 
of  a  wheel  4ft.  in  diameter  in  a  mile  is  420},  those  of 
a  5ft.  wheel  836*.  those  of  a  6ft.  8*in.  wheel  248, 
and  those  of  a  7ft.  wheel  240. 

Before  leaving  the  subject  of  the  G.  N.  R.  8ft. 
engines  I  should  like  to  know  what  "Express 
Driver's  "  opinion  is  of  the  engine  which  runs  the 
Leeds  special  express  from  Peterborough  to  KingV 
cross  every  day,  always  to  the  tick  of  time,  whether 
the  weather  be  bad  or  not.  This  engine — No.  53— 
has  only  missed  three  or  four  turns  since  it  was  put 
on  in  November  last,  and  has  done  its  work  in  a 
most  satisfactory  manner. 

March  9.  H.  B. 


[10006.1-Thb  heating  surface  of  225  tubes  ljin. 
diameter  and  lift.  9}in.  long,  will  be  1210  5  square 
feet.  Number  of  turns  of  wheels  per  mile :  4it.  = 
422  4,  5ft.  m  336  4,  6ft.  8iin.  =  2514,  7ft.  =  241. 

Itooom.,  Newcastle. 


RAILWAY  ACCIDENTS. 

J106M.}—!  notice  in  your  issue  of  the  4th  insjt* 
usion  to  the  late  Huntingdon  railway  accident, 
likewise  suggestions  to  lessen  the  chances  of  such 
catastrophes.  It  does  not  appear  to  me  a  very 
difficult  matter  to  introduce  some  efficient  mode  of 
communicating  to  advancing  trains  "danger  ahead." 
Electric  bells,  at  certain  distances  apart,  could  be 
set  in  motion,  and  sounded  along  the  line  by  a 
train  in  passing,  and  this  automatically.  If  no 
bells  were  sounding  there  was  a  mishap  somewhere, 
when  an  advancing  train  would  be  on  its  guard  and 
lessen  speed,  and  thus  prevent  9  outof  10  accidents. 
This  would  be  seme  thing  gained.  I  merely  throw 
out  the  idea  for  others  to  perfect  J.  Kilner 
Major-Gcneral  late  Royal  Bombay  Engineers. 
Fredericton,  New  Brunswick,  19  Feb.,  1876. 

ARITHMETICAL. 

[1060?.}-I  oan  accept  all,  or  nearly  all,  that  Mr. 
T.  Mitchesoa  writes  (latter  10547)  in  disapprobation 
of  my  oommunieatini  under  this  beading,  and  yet 
conceive  myself  to  be  perfectly  justified  in  forward- 
ing that  communication ;  and  for  this  reason  : — 
The  pages  of  the  English  Mechanic  may  be  not 
inaptly  compared  to  a  large  co-operative  supply 
store,  containing  a  vast  and  an  exceedingly  miscel- 
laneous collection  of  literary  wares.  This  being  so, 
it  must  necessarily  be  that  many  customers— I  mean 
readers — will  be  continually  finding  articles  placed 
before  them,  as  if  for  their  acceptance,  for  which 
they  have  neither  use  aor  liking,  and  which,  there- 
fore, will  naturally  elicit  their  adverse  criticism. 
But  although,  as  in  the  present  case,  my  arith- 
metical small  wares  happen  hot  to  suit  Mr.  M.,  nor 
even  the  majority  of  our  readers,  I  have  no  donbt 
but  that  there  are  to  be  found  those  who  will  find 
my  hint  worth  taking  up  and  putting  into  practice. 
Like  everything  else  appearing  in  these  correspond- 
ence columns,  my  suggestion  is  strictly  limited  in 
its  application  ;  and  to  transgress  those  limits  is  to 
put  it  to  uses  for  which  it  is  unsuited,  and  for 
which,  of  course,  it  was  never  intended. 

Furthermore,  let  me  put  this  to  Mr.  Mitcheson. 
Supposing  all  the  correspondents  of  the  English 
Mechanic — commencing  with  those  two  eminent 
leaders  of  ours  who  for  so  many  weeks  of  the  past 
year  re-enacted  that  which  was  so  characteristic  in 
the  divinity  of  Castor  and  Pollux,  down  to  a  poor 
paradoxer  like  myself — resolved  within  ourselves  to 
write  nothing,  and  the  Editor  on  his  part  to  admit 
nothing,  but  what  is  strictly  true  and  universally 
useful  and  acceptable,  which  of  us  could  presume  to 
write  at  all  ?  And,  consequently,  what  a  large  gap 
such  a  wholesale  excision  of  correspondence  would 
leave  in  the  pleasure  with  which  we  welcome  the 
postman  every  Friday  morning.  Aletheue. 

THE  METRIC  SYSTEM. 
[10608.]— I  quits  agree  with  "  Iostephanna " 
Getter  10577),  that  it  is  desirablo  to  be  well  ac- 
quainted with  the  metric  system,  but  it  is  not  every 
one  that  can  get  it  to  his  fingers'  ends  straight  from 
the  book.  I  donbt  if  half  the  readers  of  the 
EnoidBH  Mbohamic  have  any  idea  of  what  a  milh- 
metro  is,  and  if  they  were  to  see  it  mentioned,  they 
would  either  pas*  it  by ,  or  on  looking  it  ap,  if  books 
were  at  hand,  they  would  probably  find  393708in., 
and  not  a  few  would  still  be  in  the  dark.  Now  I 
think  that  the  best  way  for  us  all  to  become  ac- 
quainted with  these  terms  is,  that  those  who  use 
them  should  give  the  English  equivalent  in  round 
numbers,  both  for  our  eBUghtment  and  instruction. 
I  have  proposed  this  before,  but  it  has  not  been 
taken  notice  of  by  correspondents.     A.  Trotter. 

SPELLING  BY  8 Q TUTU. 

[10809.1— I  AM  exceedingly  pleased  that  E.  Jonas 
{10609,  p.  612)  has  brought  forward  thenaoeasity  of 
a  spelling  reform  for  discussion  by  practical  folk 
like  English  mechanics  in  so  wsdaty  circulated  a 
journal. 

No  one  can  differ  from  E.J.  as  to  the  present 
orthographical  system  being  in  the  highest  decree 
barbarous,  and  wholly  wasting  in  the  first  and 
essential  eharacteristie  that  alphabetic  symbols 
should  possess— viz.,  single  simple  signs  represent- 
ing single  simple  sounds. 

Latham,  the  philologist,  in  his  elaborate  work 
entitled  "  The  English  Lansrnage,"  gives  six  rules 
necessary  to  obtain  a  perfect  alphabet  and  a  perfect 
orthography  :— 1.  That  for  every  simple  single 
sonnd  (incapable  of  being  represented  by  a  combi- 
nation of  letters)  there  be  a  simple  single  sign. 
2.  That  sounds  within  a  certain  degree  of  likeness 
be  represented  by  signs  within  a  certain  degree  of 
likeness,  whilst  sounds  beyond  that  determined 
degree  of  likeness  be  represented  by  distinct  and 
different  signs,  and  that  uniformly.  8.  That  no 
sound  have  more  than  one  sign  to  express  it. 

4.  That  no  sign  express  more  than  one  sound. 

5.  That  the  primary  aim  of  orthography  is  to 
express  the  sounds  of  words,  and  not  their  histories. 

6.  That  ohanges  of  speech  be  followed  by  corre- 
sponding changes  of  spelling. 
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The  foregoing  conditions  are  absolutely  essential 
in  an  alphabet  that  can  correctly  represent  the 
sounds  as  spoken  in  a  language.  But  does  the 
English  alphabet  conform  to  these  requisites  ?  Iu 
no  one  respect  whatever,  but  very  far  from  that. 
Hear  what  says  Sheridan,  author  of  a  pronouncing 
dictionary : — "  8uch  is  the  state  of  our  written 
language  that  the  darkest  hieroglyphics  or  the  most 
difficult  ciphers  hitherto  invented  were  not  better 
calculated  to  conceal  the  sentiments  of  those  who 
used  them  from  all  who  had  not  the  key,  than  the 
state  of  our  spelling  is  to  conceal  the  true  pronun- 
ciation of  our  words  from  all  ezoept  a  few  well- 
educated  natives." 

Walker,  in  the  preface  to  his  "  Pronouncing  Dic- 
tionary," states  that, "  unfortunately  for  the  English 
language,  its  orthography  and  pronunciation  are  so 
widely  different  that  Dr.  Watts  and  Dr.  Jones  [not 
our  E.  Jones,  I  calculate]  lay  it  down  as  a  maxim  in 
their  treatises  on  spelling  that  all  words  which  can 
be  sounded  different  ways  mutt  be  written  according 
to  that  mode  which  it  the  moat  distant  from  the 
true  pronunciation,  and,  consequently,  in  such  a 
language  a  pronouncing  dictionary  must  be  an 
essential  necessity.  H.  B.,  Yarmouth. 

|  We  can  find  room  for  the  first  portion  only  of 
"H.  B.V  letter.— Ed.] 


A  SIMPLE  CLOCK  REGULATOR. 
£16610.}— What  a  strange  muddle  "J.  A." 
(10470)  does  make !    Can  he  possibly  imagine  that 
dials  are  set  to  the  magnetic  south,  or  that  the  true 
meridian  can  change  in  "  20  or  SO  years  ?" 

  Jas.  mil*. 

REMOVABLE  BICYCLE  STEP. 
[10611.]— I  bird  a  sketch  of  a  step  upon  which 
I  carry  a  friend  (6st.  131b),  when  the  roads  suit. 
My  bicycle  is  a  52in.  Ariel,  having  a  22in.  trailing 
wheel.   The  step  hooks  on  the  backbone,  just  above 


the  fork,  one  arm  of  which  is  clipped  by  the  ears  at 
the  lower  end  of  the  support.  It  is  useful  for  carry- 
ing luggage.  I  have  of  course  a  permanent  step 
besides.  A.  Trotter. 


FORTY-BIGHT  CELL  BATTERY. 
m  [10612.}— I  sxnd  yon  a  description  of  a  forty- 
eight  cell  battery,  as  constructed  by  myself,  of  the 
bichromate  form  :  as  also  a  few  facts  relative  to  its 
performances.  So  many  inquiries  have  appeared 
in  your  columns  relative  to  this  class  of  battery 
that  I  make  no  apology  for  troubling  yon. 

Having  purchased  from  Mr.  Browning  one  of  his 
large  lanterns,  electric  lamp,  prisms,  Sec.,  wherewith 
to  illustrate  lectures  on  spectrum  analysis,  I  deter- 
mined to  make  my  own  battery,  one  of  forty-eight 
cells — to  be  contained  in  four  boxes  of  twelve 
elements  each — and  the  whole  to  be  of  the  plunge 
form,  which  I  considered  would  be  particularly 
suitable  to  the  character  of  the  work  required. 
^  The  sixe  and  form  of  sine  determined  upon,  was 
8*  x  2"  x  i",  carbons  of  same  dimensions— each 
element  or  cell  to  contain  two  zincs  and  three 
carbons.  As  the  arrangement  and  build  of  this 
battery  is,  I  think,  new,  you  will  permit  me  to  de- 
scribe it  somewhat  in  detail. 

Take  one  carbon,  place  it  on  its  flat  side  before 
you  on  a  table  (Fig.  1),  the  left  hand  end  to  be 
bottom  of  element,  the  right  hand  end  top  of 
element,  next  place  a  slip  of  deal  (Jin.  x  and 
in  length  equal  to  the  breadth  of  carbon)  on  each 
end  of  carbon,  and  flush  with  the  ends  thereof — on 
these  slips  of  deal  place  your  zinc,  then  two  more 
slips  of  deal,  another  carbon,  and  so  on  till 
you  pile  up  three  carbons  and  two  zincs,  all  of 
course  separated  by  the  deal  slips  (Fig.  1).  Now 
take  three  slips  of  sheet  copper  j''  wide  and  4"  long, 
insert  one  end  of  each  of  these  in  between  ton 
carbons  and  slips  of  deal,  and  in  right-hand  corner, 
farthest  from  yon  (Fig.  1),  as  shown  at  C  C  C.  Next 
take  a  slip  of  sheet  copper,  9"  long  x  j",  split  one 


end  down  the  centre  for  a  length  of  4in. ,  open  this 
double  end,  and  insert  one  in  between  each  of  the 
two  zincs  and  slips  of  deal,  corner  next  to  you 
(Fig.  1),  shown  at  Z». 

A  head  piece  constructed  of  such  a  size  as  to  rest 
on  top  of  glass  jar,  and  also  to  act  as  a  damp  to 
securely  hold  the  upper  end  of  element  closely  to- 

father,  and  thus  insure  perfect  metallic  contact, 
his  head  piece  is  made  of  deal,  and  measures 
4"  x  1"  x  1"  (Fig.  2),  notched  on  one  side  of  each 
piece  i"  deep,  to  receive  carbons.  These  head  pieces 
are  now  screwed  together  by  bolts  made  of  5  wire 
nails,  and  secured  by  a  small  brass  nut.  The  head 
piece  is  put  on,  slightly  tightened,  and  element  stood 
on  ead  (Fig.  3),  square  it  by  a  gentle  tap  on  table, 
screw  up  nuts  until  all  is  thoroughly  firm,  ana 
copper  slips  of  carbons  and  zino  quite  immoveable. 
Should  the  lower  ends  of  elements  have  a  tendency 
to  open  out,  tie  them  around  with  a  string  previously 
painted  with  oil  paint  (and  dry).  Thus  have  I  built 
all  my  48  elements.  We  have  now  the  clamp  or 
connection  screws  to  deal  with ;  these  can  be  made 
of  sheet  brass  \"  thick,  i"  wide,  cut  off  into  lengths 


end  of  which  has  been  bent  into  an  eye  1" 
d'*IUeter,  through  these  pass  a  piece  of  iron  gas  tube 
of  «Uch  size  that  it  will  revolve  easily ;  on  one  end  of 
this  tube  fix  a  wood  handle,  say  18"  long  x  3"  x  1", 
the  tube  end  passing  just  through  the  centre  of  the 
handle ;  fix  it  by  putting  an  iron  pin  through  handle 
and  tube  (Fig.  5) ;  a  smaller  diameter  of  tube  is  now 
laid  on  centre  of  box  and  lengthwise ;  this  is  attached 
to  upper  revolving  tube  by  strong  gut,  which  is.  I 
may  mention,  passed  through  a  hole  iu  upper  tube, 
ana  a  knot  made.  If  we  now  revolve  handle,  the  lower 
tube  will  gradually  rise ;  a  pin  or  long  nail  can  be 
put  through  handle  which  will  rest  against  iron  up- 
right, and  keep  lower  tube  or  rod  any  height  we 
please.  We  have  yet  to  suspend  the  elements  to  the 
lifting  rod,  A  A  ;  to  do  this  quickly  and  well,  and 
having  the  elements  in  their  respective  glass  cells, 
with  the  head  pieces  athwart  ships— screw  an  addi- 
tional piece  of  deal  1"  x  1"  x  9"  on  top  of  each 
head  piece  by  means  of  one  screw  (Fig.  6),  leaving 
enough  roem  underneath,  and  in  between  real  heart 
pieces  for  the  lifting  tube  or  rod,  A  A.  When  thus 
finished  we  can  lift  up  the  elements,  not  clear  of 


of  1J",  and  bent  in  the  form  of  a  letter  U,  the 
screws  of  brass  wire  §",  on  which  the  screw  plate 
has  been  run  ;  this  may  be  cut  off  in  lengths  of  }" 
for  screw  heads ;  cast  a  round  rod  of  brass  f  " 
in  diameter,  and  cut  off  slices  J"  thick,  centre  them, 
tap  and  screw  them — and  then  screw  in  the  screw 
pieces  and  solder  outside  (Fig.  4). 

Procure  four  boxes,  my  own  measure  2*  10i"  x 
101"  wide  x  9|"  deep,  all  inside  measurements, 
sides  and  bottoms  \"  thick,  ends  1".  Let  us  set  up 
12  cells,  or  in  other  words  connect  the  elements  ;  the 
strip  of  copper  from  the  two  zincs  of  1st  element 
must  be  bent  over  and  placed  in  between  the  top  of 
the  three  copper  Blips  from  carbons  of  No .  2  element ; 
one  of  the  U  clamps  is  now  screwed  on  this  join  of 
elements  (see  Fig.  3),  and  for  construction  and  per- 
fect continuity  the  plan  seems  both  simple  and 
effective.  Continue  thus  with  the  12  elements,  join- 
ing them  lengthwise  in  the  box,  and  returning  back 
to  alongside  No.  1  element.  To  make  the  battery 
thus  far  built  up,  and  arranged  in  12-cell  form  into 
a  plunge  battery,  I  proceeded  thus  (Fig.  5) : — Bore  a 
J  hole  in  the  middle  of  each  of  the  ends  of  box, 
perpendicularly— in  these  stand  a  i"  iron  rod,  the 


rim  of  jars,  but  taking  care  to  keep,  at  least,  one  or 
two  inches  of  element  below  jar,  so  that  when  we 
lower  it,  everything  finds  its  proper  place. 

If  required,  we  can  connect  the  four  boxes  succes- 
sively, as  also  our  revolving  tube ;  one  person  can 
then  plunge  the  whole  48  elements.  I  claim  for 
this  particular  form  or  construction  of  battery  the 
best  metallic  connection  with  metals  and  between 
elements ;  no  harm  can  arise  by  over-filling  cell,  be- 
cause the  overflow  on  plunging  elements  cannot 
reach  head  of  battery.  It  can  be  taken  to  pieces 
very  quickly,  and  the  zincs  are  clear  of  all  connec- 
tions, and  ready  to  clean  and  amalgamate — the 
carbons  also,  free  of  all  copper  connections.  I  have 
taken  the  extra  pains  to  electro-plate  all  my  copper 
slips  and  clamps  with  silver,  and  on  the  whole  the 
battery  works  very  well.  For  the  information  of 
those  interested,  I  may  say  that,  on  attaching  the 
48  cells  to  Browning's  large  automatic  lamp,  the 
power  was  far  too  great  for  the  lamp ;  the  carbon 
points,  iin.  square,  melted  away  very  rapidly.  I 
have  since  reduced  the  working  number  to  24  cells 
with  very  great  success.  When  showing  the  spectrum 
of  a  metal  on  a  10ft.  screen,  I  plunge  the  battery 
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deeper  and  deeper,  until  I  obtain  the  precise 
battery  power  necessary  to  show  the  spectra  of  the 
vapour  of  the  metal,  without  the  electric  light 
spectra — for  sodium,  thallium,  Ac.,  of  course  only 
one  or  two  inches  of  plunge  are  required  ;  for  the 
former,  indeed,  the  wet  on  end  of  elements,  after 
being  lifted,  is  quite  enough.  H.  A.  Severn. 
Graham's  Town,  N.Z.,  January  8th,  1876. 

References.  Fig.  1,  side  view  building  element ; 
Fig.  2,  plan  showing  head  of  element ;  Fig.  3,  side 
deration  showing  connection,  clamp,  and  head 
pieces ;  Fig.  4,  clamp ;  Fig.  5,  box  for  twelve  ele- 
ments and  jars  ;  Fig.  6,  plan  of  2  elements  ;  A  A, 
lifting  rod;  B  B,  deal  steps. 


WATCHMAKER' 8  COMBINATION 
LATHE. 

[10613.] — According  to  promise  I  have  sent 
three  photos  of  watchmaker's  combination  lathe.  It 
will  be  observed  that  the  head  and  bar  of  lathe  are 
the  same  in  each  case,  the  mandrels  being  removable 
by  means  of  a  jointed  piece  in  the  head  stock.  No.  1 
shows  the  pivoting  mandrel  in  place,  with  waste 
chuck  for  turning  in  staffs,  pinions,  Ac.  No.  2 
shows  the  lathe  with  universal  head,  being  identical 
with  the  ordinary  Swiss  mandrel.  No.  3  shows  the 
wheel-cutting  attachment,  for  the  purpose  of  cutting 


PRACTICAL  MECHANISM— DIVIDING 
CIRCLES. 

110614.}— In  No.  574  you  gave  three  columns  of 
Mr.  Joshua  Rose's  plan  (taken  from  the  Scientific 
American)  for  dividing  circles.  Allow  me  to  de- 
scribe a  plan  adopted  some  years  ago  by  an  engineer 
and  myself  to  divide  the  rotary  top  slide  of  a  slide- 
rest  bo  that  by  it  cones  might  be  truly  turned  to 
any  angle,  so  as  to  truly  fit  each  other,  by  simply 
setting  the  rest  at  an  angle  according  to  the  scale  or 
division  plate.  Of  course  the  slide-rest  was  made 
perfectly  square  with  the  mandrel  (both  ways)  and 
with  the  bed.  Then  the  slide-rest  was  removed 
from  the  lathe,  and  a  pin  turned  to  revolve  in  the 
centre  of  revolution.  To  this  pin  a  long  arm  (3  or  4 
feet  long)  was  made  fast.  Then,  with  great  care, 
two  pieces  of  steel  were  fixed  to  tho  arm,  one  piece 
within  the  diameter  of  the  circle  to  be  divided,  and 
the  other  at  the  end  of  the  arm.  These  two  pieces 
were  carefully  filed,  so  that  the  sides  radiated  truly 
from  the  centre  of  the  hole,  and  not  from  the  side  of 
the  arm,  thus  making  straight  edges.  Then  the  top 
of  the  slide  and  the  pin  were  placed  firmly  on  the 
floor,  care  being  taken  to  have  the  pin  at  right 
angles  to  the  floor.  A  large  Oft.  to  8ft.  circle  was 
then  described  on  the  floor  by  a  pencil  placed  on 
the  arm.    The  exact  half  and  then  the  exact 

rrters  of  the  circle  were  found  by  compasses,  and 
subdivisions  were  made.    Each  division  was  so 
large  on  the  6ft.  to  8ft.  circle  that  there  was  no 


rice 


sll  descriptions  of  flat  wheels— same  as  ordinary 
wheel-cutting  engine.  The  chucks  under  No.  2  are 
t«  use  for  various  purposes  with  the  lathe  arranged 
Mm  >o.  1,  and  should  have  been  shown  with  No.  1, 
hot  were  shown  with  No.  2  by  mistake. 

The  chuck,  A,  No.  2,  is  for  shaping  and  drilling 
or  opening  jewel  holes.  B,  No.  2,  is  made  of 
Tsrious  sizes,  to  take  different  sizes  of  brass  wire  for 
jewel  settings  or  steel  wire  for  screws.  C,  No.  2, 
a  a  thin  mill  dressed  with  diamond  dust  for  slitting 
jewels,  Ac.  D,  No.  2,  is  the  uprighting  slide  to  be 
n»ed  with  mandrel  head,  for  the  purpose  of  putting 
in  new  bushes,  Ac.  E,  G,  and  H  are  extra  clogs  to 
mandrel  head,  for  damping  work  flat  on  face-plate, 
r  u  a  circular  saw,  or  cutter  of  steel.  T  and  J  are 
*rge-sized  cement  chucks  for  cementing  on  wheels 
•ad  other  largo  pieces.  The  three  pieces,  0,  are 
three  diamond  laps  of  various  degrees  of  fineness, 
the  left  hand  one  being  of  grain  tin  for  polishing 
Jewels,  tho  other  two  of  copper,  for  cutting  and 
thaping  jewels. 

What  I  claim  for  the  lathe  is,  that  it*  price  places 
it  within  the  reach  of  any  ordinary  workman,  and 
the  various  other  parts  not  supplied  with  it  can  be 
"Mde  by  himgelf .  The  lathe,  as  I  got  it,  consisted 
oUhe  parts  1  and  2,  and  the  tail  stock  shown  on  No.  3. 
Ihe  wheel-cutter  I  made  myself ,  also  the  chucks,  laps, 
•Cm  and  a  number  of  others  not  shown.  The  origi- 
nal cost  was  about  £12,  the  cost  of  the  remainder 
net  more  than  £2,  leaving  out  my  labour. 

I  will,  if  desired,  describe  how  to  use  the  wax 
chocks  for  pivoting,  Ac.  Seconds  Pivot. 


difficulty  iu  making  the  divisions  with  accuracy,  and 
testing  them  when  made.  The  next  step  was  to 
describe  the  circles  on  the  slide,  so  as  to  form  the 
outside  of  the  scale.  The  last  point  was  to  draw  the 
radiating  lines,  which  was  done  by  setting  the  outer 
straight  edge  to  the  division  points  on  the  large 
circle,  and  with  a  scriber  marking  the  scale  on  the 
slide-rest.  The  result  was  such  an  accurate  scale 
that  when  an  outside  and  an  inside  cone  was  turned 
by  simply  setting  the  slide  to  the  scale  the  two  cones 
accurately  fitted  each  other.  The  result  exceeded 
our  expectations.  B.  F.  A. 


BWIMMINO. 

[10615. 1 — Suppose  a  piston  to  move  quickly  and 
horizontally  along  a  square  tube  full  of  water.  The 
water  is  driven  forward,  and  causes  a  considerable 
resistance.  Now  remove  the  upper  side  of  the  tube ; 
the  water  is  raised  and  overflows  the  sides  of  the 
tube,  and  the  resistance  is  decreased.  Now  let  us 
suppose  the  tube  to  bo  indefinitely  wide,  the  bottom 
remaining  as  before,  the  water  is  still  raised  in  a 
wave  on  each  side  of  the  piston,  but  flows  off  easily, 
and  soon  finds  its  level.  Now  let  the  depth  be  in- 
creased ;  the  displaced  water  can  now  pass  down- 
wards as  well  as  sideways— it  is  no  longer  raised  so 
much  as  before,  and  the  resistance  is  decreased 
still  further.  Perhaps  something  like  what  I  have 
here  tried  to  point  out  may  be  the  reason  why  it  is 
easier,  as  it  certainly  is,  to  swim  in  deep  water  than 
in  shallow.  Treeeilian. 


"FIDDLER'S"  FINGER-KEYED  VIOL. 
[10616.}— I  hope  it  is  perceived  that  I  intend  the 
strings  to  be  played  on  their  side  by  the  advancing 
and  returning  bow.  This  is  because  a  very  much 
larger  amount  of  resonance  is  the  result,  as  the 
Bonedboard  is  vibrated  from  and  to  its  middle  in- 
stead of  from  side  to  side,  which  would  be  the  case 
if  the  strings  were  bowed  in  front  or  parallel  to  the 
soundboard.  Supposing,  then,  that  the  bow-frame 
is  made,  and  moves  backward  and  forward  without 
noise  or  touching  any  part  that  is  stationary,  we 
have,  in  playing  this  instrument,  to  connect  each 
string  with  its  particular  bow,  so  that  when  the  key 
is  pressed  the  bow  by  its  motion  shall  vibrate  the 
string  either  loud  or  soft.  In  the  Fig.  is  C,  the 
connecter  that  presses  the  bow,  B,  against  the 
string,  S.  This  connecter  is  a  piece  of  soft  iron 
wire  (No.  10,  or  thicker,  will  do),  no  steel  or  hard 
wire  may  be  used  because  the  bow  will  cause  it  to 
i peak,  or  rather  squeak.  Boilers  on  wire  have  been 
the  fashion,  but  I  can  do  without  them  by  using  this 
soft  wire,  and  making  the  distance  from  C  to  Cl  as 
short  as  possible.  This  wire  is  bent,  so  that  the  top 
bend  has  an  arm  that  goes  through  a  screw  eye  in 
the  wrest-plank,  W,  then  it  comes  straight  past  the 
bow,  takes  another  turn  at  Cl,  and  down  through 
the  other  screw  eye  in  top  of  soundboard.  After  it 
has  so  passed  it  is  turned  at  right  angles  or  parallel 
to  the  soundboard,  and  has  a  side  bearing  towards 
the  keyboard,  K,  so  that  when  this  side  arm  is 
pulled  forward  the  connecter,  of  which  it  forms  a 
part,  will  turn  right  about  ftce,  or  as  a  Venetian 
blind.  Next,  the  key  has  a  block  of  wood,  with  a 
sticker  fixed  in  it  a  little  behind  the  centre  pin  under 
the  key ;  a  hole  is  made  in  the  top  of  the  sticker,  to 
pass  a  piece  of  gut  or  fine  strong  twine  through, 
which  is  fixed  to  the  arm  of  the  connecter  and 


wound  tight  as  necessary  by  a  screw  eye  in  the 
middle  of  the  sticker.  It  will  be  seen  that  when  the 
key  is  pressed  down  the  top  of  the  sticker  will  come 
forward,  polling  the  arm  by  means  of  the  twine, 
and  also  turning  the  connecter  towards  the  bow  ana 
pressing  it  with  varying  force  against  the  string, 
according  to  the  pressure  exerted  upon  the  key  by 
the  finger.  The  connecter  requires  to  be  held  up  in 
its  position  by  a  spring  fixed  at  C  and  to  the  back  of 
the  wrest-plank — a  piece  of  elastic  will  last  for  years ; 
the  spring  will  keep  the  connecter  from  pressing  on 
the  bow  when  the  key  is  not  used.  There  are  no 
rollers  to  make  a  noise,  there  is  no  friction  but 
where  it  is  required  between  bow  and  string;  the 
action  is  like  that  of  a  fiddler's  bow  arm  ;  the  ex- 
pense of  the  whole  instrument  is  under  £A,  and  it 
stands  in  a  small  compass. 

The  most  common  of  this  class  of  finger-keyed 
viols  is  sure  to  sound  louder  than  most  pianos, 
because  the  action  is  sustained,  and  it  has  other  and 
many  advantages — expression,  for  instance — which 
are  developed  in  playing  it.  I  respectfully  desire  our 
readers  to  suggest  improvements  in  its  construction ; 
the  soundboard  in  particular  wants  a  better  defini- 
tion, Ac.,  Ac.,  so  that  we  may  be  the  means  of 
introducing  a  new  musical  instrument  to  the  world. 
I  know  the  outline,  though  slight,  that  I  have  given 
is  correct  in  principle.  Fiddler. 

ORGAN-BUILDING. 
[10617. } — Thirk  are  some  important  questions  in 
the  building  of  organs  upon  which  I  trust  Mr. 
Audsley  will  give  us  his  opinion.  There  is  not  an 
organ-player  who  has  not  experienced  the  disad- 
vantages arising  from  no  two  organs  being  alike  in 
parts,  which,  if  organists  and  organ-builders  would 
bnt  meet  in  committee  and  agree  upon,  might  be 
settled  once  for  all,  and  not  left  to  the  individual 
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caprices  of  builders,  who,  after  all,  are  not- obliged 
to  play  on  the  instruments  they  build.  The  points 
on  which  uniformity  ia  more  than  desirable  are  : — 

1.  The  height  of  the  keyboard  above  the  pedals. 

2.  The  position  cf  the  pedal-board.  3.  The  situa- 
tion of  the  swell  pedal.  4.  The  composition  pedals — 
i.e.,  whether  the  forte  should  be  in  the  centra  or  ex- 
treme right  (the  former  being  preferable).  5.  Ditto 
oi  regards  the  swell,  &o. 

I  need  not  point  out  the  special  disadvantages  in 
each  of  the  above  cases  ;  but  their  remedy  is  to  be 
obtained  if  the  subject  is  properly  ventilated  aud 
attended  to.  I  am  anxious  that  those  points  should 
be  finally  settled,  and  I  do  not  believe  that  their 
settlement  will  at  all  hamper  the  designs  of  builders, 
as  the  convenience  of  the  performer  should  be  con- 
sulted. There  is  one  point  upon  which  I  will  just 
touch— the  general  swell.  It  is  undoubtedly  a 
defect,  when  a  solo  is  being  played  on  the  "  great," 
that  no  expression  such  as  could  be  obtained  by  a 
■well  can  be  given  to  it.  In  the  Carmelite  Church 
at  Kensington  the  effect  of  the  general  swell  is 
astounding. 

Jersey,  March  7.  J.  W.  B. 

OLD  MUSICAL  INSTRUMENTS. 
[10618.  J— Mat  I  ask  you  to  make  it  known  to 
the  readers  of  the  Enoljhh  Mechanic,  that  the 
committee  of  the  Exhibition  of  Scientific  Apparatus, 
shortly  to  be  held  at  South  Kensington,  in  the 
acoustical  and  musical  department,  would  be  glad 
of  any  information  as  to  disused  or  forgotten  con- 
trivances, such  as  scrap  bines,  awlo-pantalone, 
sostincnte  pianofortes,  and  the  like.  They  would 
also  entertain  proposals  as  to  the  exhibition  of  such 
contrivances,  if  not  occupying  too  much  space.  It 
is  not  proposed  to  include  large  instruments  of  a 
purely  musical  character,  unless  illustrating  some 
new  and  definite  principle.  W.  H.  Stone. 


BADIOMJBTEB, 

[10619.1— I  tbied  a  single  experiment  this  evening. 
1  took  a  large  Bunsen  burner  and  lighted  it  with  a 
true  Bunsen  rose  burner  flame.  It  gave  out  great 
heat,  and  made  the  radiometer  revolve  quickly.  But 
when  I  left  the  same  amount  of  gas  burning,  but 
turned  off  the  supply  of  air,  then  though  the  flame 
was  smaller  in  circumference  and  gave  less  heat, 
the  radiometer  revolved  very  much  quicker. 

Is  there  a  ladiometer  made  in  which  different 
vanes  and  different  degrees  of  exhaustion  can  bo 
tried  atpleasure  ?  B.  P.  A. 

6th  March. 


1.10620.}— As  a  general  rule  it  is  of  very  little  use 
to  attempt  to  discuss  a  subject  of  physics  without 
being  familiar  with  what  has  been  already  written 
upon  that  Bubject.  Many  of  your  readers  are  now 
discussing  the  phenomena  exhibited  by  the  radio- 
meter, without  having  previously  mastered  the 
multitude  of  experiments,  the  facte,  and  the  deduc- 
tions, which  have  been  published  by  Mr.  Crookes 
on  the  subject  in  the  "  Transactions  of  the  Royal 
Society."  A  few  of  tbem  have  even  been  writing  con- 
fidently upon  light  and  heat,  without  being  ac- 
quainted with  some  of  the  elementary  principles  of 
the  subject— as  for  instance,  "  surely  the  rays  of 
heat  are  not  visible,"  p.  668  of  the  present  volume. 
This  kind  ef  discus b ion  ia  wide  of  the  mark,  and 
takes  up  yonr  space  unnecessarily .  I  beg  to  assure 
"  H.  A.  C."  and  "  Treadle,"  that  my  radiometer  is 
as  sensitive  as  any  that  Mr.  Browning  has  received 
from  Germany.    When  placed  within  three  boll- 

f [lasses,  it  rotates  almost  instantly  when  a  match  is 
ighted  at  a  distance  of  12in.  ;  this,  however,  is  not 
due  to  either  light  or  heat  alone,  but  to  the  combined 
action  of  both.  When  placed  behind  am  alum  screen, 
there  is  no  effect.  Mr.  Cunnington  will  find  the 
1 '  theory  of  exchanges' '  explained  very  clearly  in  Prof. 
Clerk-Maxwell's  ^Theory  of  Heat,"  price  3a.  6d., 
published  by  Longmans— a  most  admirable  book  on 
a  very  diflicult  subjeot.  H.  C.  Kej. 

[10621 .]— The  following  account  of  an  experiment 
with  a  radiometer  may  be  interesting  to  many  who 
possess  these  little  instruments.  I  placed  one  large 
glass  jar  within  another,  leaving  about  jin.  space 
all  round  between  the  two,  which  was  filled  with 
cold  water,  and  so  arranged  that  this  water  could  be 
drawn  off  from  the  top,  and  replenished  by  a  pipe  at 
the  bottom,  so  that  this  space  would  be  constantly 
emptying  and  ro-fillinc.  The  inner  jar,  containing 
the  radiometer,  was  filled  with  a  strong  solution  of 
alum,  so  that  there  was  ljin.  of  the  liquid  between 
the  globe  of  the  radiometer  and  the  jar.  The  tem- 
perature of  the  alum  solution  was  12°  C,  and  the  water 
Hi  C.  I  then  placed  round  the  outside  jar,  and  at 
a  distance  of  ljin.  from  it,  sixteen  large  carriage- 
lamp  candles,  at  such  a  height  that,  the  longer  they 
burned,  the  more  light  could  affect  the  discs  of  the 
radiometer.  When  the  second  candle  was  lighted, 
slow  repulsion  of  the  black  discs  ensued;  eight 
candles  produced  one  complete  revolution  ia  140 
seconds,  sixteen  candles  one  in  50  seconds.  The 


water  bad  been  allowed  to  rise  5°,  and  the  alum  bad 

ri-ien  1°.  Motion  gradually  decreased,  and  in  10 
minutes  ceased  entirely  ;  the  alum  was  then  at  14°. 
When  the  candles  were  blown  out "  reverse  motion  " 
ensued. 

The  experiment  was  repeated,  starting  with  the 
alum  aud  water  at  12^  C.  The  sixteen  candles 
were  lighted  at  once,  and  produced  one  complete 
revolution  in  36  seconds ;  this  motion  became  less 
and  less,  and  in  40  minutes  ceased  entirely.  The 
alum  was  then  at  15}° ;  the  water  was  never 
allowed  to  exceed  15'.  When  the  candles  were 
blown  out  rapid  reverse  motion  ensued,  the  discs 
making  one  complete  revolution  in  20  seconds.  The 
experiment  was  again  repeated.  This  time  the  water 
was  not  changed  at  all,  but  allowed  to  get  as  hot  as 
the  candles  could  make  it,  and  to  warm  the  inner 
jar  aud  the  alum  solution.  After  the  sixteen  candles 
were  lighted  the  motion  gradually  quickened  until 
it  bad  acquired  a  velocity  equal  to  one  complete 
revolution  in  2*2  seconds  (this  in  about  10  minute* 
after  the  candles  were  lighted).  It  then  gradually 
decreased,  and  in  70  minutes  ceased— the  water 
having  risen  25°  C,  and  the  alum  20  C.  When  the 
candles  were  blown  out  very  slow  reverse  motion 
ensued  :  the  disos  only  made  1±  revolution.  During 
this  experiment  I  took  the  temperature  of  the  alum 
and  of  the  water,  and  counted  the  velocity  of  the 
rotation  every  two  or  three  minutes.  I  find  that  the 
velocity  does  not  decrease  unless  the  alum  becomes 
warm,  and  that  the  warmer  the  alum  the  less  the 
velocity.  I  have  reason  to  believe  tVat  the  alum  is 
raised  in  temperature  more  by  the  radiant  heat  from 
the  radiometer  than  it  is  by  heat  obtained  from  the 
water  which  surrounds  it.  My  letter  of  last  week 
will,  I  believe,  explain  this  and  the  bearing  of  the 
foregoing  experiment. 

HI  Alfred  CuBDington. 


FLASHING  POUKBB  QV  MUfBBAL 

OILS: 

[10622.}-Mb.  A  J.  Grkenawat's  letter  (10551, 
p.  638)  affords  an  admirable  ill  nitration  of  the  trite 
maxim  that  a  little  knowledge  is  a  dangerous  thing. 
If  Mr.  Greenaway  has  read  with  surprise  ray  state- 
ment that  the  Petrol  eusa  Act  does  not  take  cog- 
nuance  of  the  rate  at  which  the  heating  of  mineral 
oils  is  to  proceed  when  they  are  being  tested, 
otherwise  than  by  specifying  the  use  of  »  small 
flame,  he  will  probably  be  still  more  surprised  to 
learn  that  there  is  no  such  thing  as  "  the  Petroleum 
Act  of  1872,"  to  which  he  makes  reference. 
Nevertheless,  both  statements  are  true.  I  am  well 
aware  that  a  bill  to  amend  the  Petroleum  Act  now 
in  force  was  introduced  during  the  Parliamentary 
session  of  1872,  for  I  was  consulted  in  reference  to 
the  proposed  measure,  which  provided  not  only  for 
a  fixed  rate  of  heating,  bat  also  for  a  totally  dis- 
tinct form  of  apparatus  and  a  different  standard. 
This  bill,  however,  never  became  an  Act ;  for  it  was 
withdrawn,  and  accordingly  tha  Act  of  1871  re- 
mained, and  still  remains,  nna— dad.  This  year 
we  are  likely  to  have  a*  change ;  hast  I  am  not  at 
liberty  to  say  more  on.  this  point  at  present.  I 
cannot  but  think  it  a  pity  that  before  Mr.  Green- 
away  took  npon  himself  to  write  a  letter  calling  in 
question  the  veracity  ef  my  stsieseeut  (a  letter 
which,  from  pressure  of  work,  I  did  not  see  until 
this  morning)  he  did  not  adopt  the  precaution,  which 
most  people  consider  necessary  where  facts,  and  not 
opinions,  are  at  issue,  of  proving  tha  truth  of  his 
own  assertion.  I  would  oornirtand  to  hie  careful 
consideration  the  extract  from  the  admirable  essays 
of  Montaigne  with  which  you  have  prefaced  the 
"  Letters  to  the  Editor." 

Boverton  Redwood,  F.C.8., 
Consulting  Chemist  to  the  Petroleum  Association. 
85,  Gracechnrch-street,  London,  March  9. 


OXYGEN. 

[10623.] — I  think  Mr.  Darnell's  (letter  10546, 
page  637)  explanation  of  the  anomaly  observed  in 
the  proportions  of  oxygen  and  hydrogen,  which  give 
the  best  results  in  the  limelight,  is  in  all  probability 
the  correct  one,  and  the  chemical  readers  of  the 
English  Mechanic  are  indebted  to  him  for  clear- 
ing up  the  mystery. 

When  some  one  has  led  the  way  it  is  easy  for 
others  to  follow,  and  I  may,  therefore,  point  oat  that 
the  effect  of  excess  of  oxygen  in  the  oxy-hydrogen 
blowpipe  flame  is  comparable  to  the  influence  of 
atmoiphera  on  many  chemical  reactions.  Thus, 
when  oxide  of  iron  is  heated  to  redness  in  an  atmo- 
sphere of  hydrogen,  metallic  iron  and  water  are  the 
products,  while  water  is  decomposed  at  a  red  heat  by 
metallic  iron,  with  evolution  of  hydrogen,  formation 
of  oxide  of  iron.  In  the  first  case,  the  water 
vapour,  formed  in  the  reaction,  is  swept  away  by 
the  current  of  hydrogen  before  it  has  time  to 
sensibly  reaot  on  the  iron,  while  in  the  second  case 
the  evolved  hydrogen  is  carried  away  before  it  has 
time  co  reduce  any  sensible  quantity  of  oxide. 

A  very  interesting  instance  of  reciprocal  reactions 
has  been  investigated  by  Mr.  Lowthian  Bell,  in  con- 
nection with  his  researches  on  the  chemistry  of  the 
blast  furnace.    Oxide  of  iron  is  reduced  by  beating 


in  carbonic  oxide  gas  (CO),  with  formation  of 
metallic  iron  and  carbonic  dioxide  (carbonic  acid, 
COj).  On  the  other  hand,  the  last  product  is  decom- 
posed by  metallic  iron,  with  formation  of  CO  and 
oxide  of  iron.  Here  are  two  opposing  reactions. 
Mr.  Bell  finds  that  neither  is  complete  except  under 
extreme  conditions,  the  proportions  of  CO  and  CO] 
required  to  produce  chemical  equilibrium  being  a 
function  of  the  temperature.    Hence,  if  CO  be 

Ksed  through  a  long  tube,  filled  with  oxide  of  iron, 
ted  to  a  given  temperature,  partial  reduction  will 
ensue,  and  the  issuing  gas  will  contain  CO  and  CO* 
in  particular  proportions,  which  will  be  dependant 
on  the  temperature.  Conversely,  if  CO*  be  passed 
over  metallic  iron  at  the  same  temperature,  the 
resultant  gases  (aud  the  contents  of  the  tube)  will 
have  exactly  the  same  composition  as  in  the  former 
case. 

Given  a  sufficiently  long  tube,  and  exactly  similar 
results  would,  no  doubt,  be  obtainable  from  the  re- 
action between  red  hot  iron  and  steam. 

Sheffield.  Alfred  H.  Allen. 


SOLAS  ENERGY  (10540). 

[10624.]— The  general  practice  ef  writers  noticing 
theories  put  forth  in  the  pages  of  the  English 
Mac  ha  nic  has  been  to  produce  arguments  pro  or 
con.  "  Isbtar  "  condemns  "  Sakha ,r  (10493,  p.  609), 
to  the  general  contempt  of  "  ours,"  without  ad- 
vancing one  argument  of  his  own  to  combat 
"  Sakha's  "  theory.  This,  I  contend,  is  mere  waste 
of  Mr.  Editor's  space.  What  though  all  knowledge 
on  this  subject  may  have  been  "  cut  and  dried,  ' 
according  to  "Ishtar's"  notion,  by  "  those  whose 
achievements  in'seience  entitle  them  to  oar  re- 
spect "—may  not  seme  small  individual  pre— ■  to 
think  for  himself,  and  possibly  improve  usmn  old 
theories  especially  as  science  is  progressive? 

"  Ishtor"  saks  on  what  bMe"S.'s"  ''third  and 
chiefly"  rests.  He  will  find  it  in  the  axiom  ex- 
pressed by  "  S."  iu  the  words  "where  there  is  no 
matter  there  those  forces  can  do  no  work,  and  no 
energy  can  be  expended."  If  "Ishtor"  can  prove 
that  this  is  not  a  fact,  let  him  de  so ;  in  the  mean 
time  I,  for  one,  join  firmly  with  "  Sakha,"  and  leave 
him,  as  he  has  had  the  bonoar  of  leading  the  way, 
to  follow  the  theory  up  to  its  just  conclusions. 
"Ishtor"  follows  up  with  some  "fine"  writing 
about  "higher  and  more  widely-embracing  conser- 
vation of  energy,"  "  dim-visioned  humanity," 
"  distant  and  undreamt-of  nascent  forms  of  crea- 
tion," Ac.,  Ac.  One  line  of  argument  would  have 
helped  "  feeble  human  wisdom  "  to  some  better  idea 
of  the  subifct  in  hand.  With  fear  of  "  Ishtor  "  in 
my  heart  I  still  venture  to  pnt  forth  a  notion  that 
has  struck  me  whilst  reading  the  numerous  letters 
of  late  concerning  the  universe  gradually  losing  its 
heat,  &o.,  and  that  notion  is  that,  although  the 
universe  is  infinite,  yet  in  all  our  considerations  of 
the  matter  comprising  it,  the  forces  acting  on  that 
matter,  and  the  qualities  of  the  matter  anc  forces, 
we  may  still  assume  the  infinite  universe  to  be  an 
entity  to  which  nothing  can  be  added  and  from 
which  nothing  can  be  taken.       O.  Pinnington. 


ASTBONOMIOAL  REPLIES. 

[10625.] — In  answer  to  several  recent  inquiries  I 
beg  to  communicate  the  little  that  1  know.  As  far 
as  observation  is  concerned  it  is  but  little,  the 
weather  having  laid  an  almost  continuous  embargo 
upon  all  telescopic  proceedings.  I  made  an  effort 
on  Saturday  night ;  but  the  rapid  flutters  of  defini- 
tion and  the  continual  passage  of  clouds  aided  a 
powerful  moon  in  almost  frustrating  the  attempt. 

?  Persei  (10316)  had  got  into  an  unfavourable 
position,  and  I  failed  to  pick  up  the  5th  star.  As  to 
the  others,  the  first  impression  was  still  that  of 
magnitude  increasing  with  distance ;  but,  on  more 
careful  examination,  I  felt  doubtful  whether  the 
nearest  wonld  not  equal  the  2nd,  if  the  primary 
were  hidden. 

On  looking  at  p1  Orionis  I  was  of  my  former 
opinion — that  the  smaller  component  of  that  beau- 
tiful pair  was  overrated  at  8  5  mag.,  and  should 
have  deposed  it  at  least  half  a  magnitude.  As  to 
the  authority  for  the  magnitudes  as  well  as  other 
data  in  "  Celestial  Objects,"  it  will  be  seen  by  a 
reference  to  p.  192  (3rd  edition)  that,  unless  speci- 
fied to  the  contrary,  it  is  always  that  of  Admiral 
Smyth.  With  regard  to  magnitude  estimates  in 
general,  there  seems  to  be  much  that  is  unsatisfac- 
tory— as,  for  instance,  in  the  remarkable  example 
of  9*  AndromediE.  And  not  only  do  tho  values 
given  by  different  observers  vary,  but  those  of  the 
same  observer  at  different  times — in ' 1  Secchi's  Double 
Star  Catalogue  "  frequently  to  the  extent  of  one,  and 
even  two  magnitudes.  If  Mr.  Simms  is  interested 
in  the  possibility  of  variation  in  pairs,  he  may  turn 
his  instrument  on  26  Auriga?,  where  B  seems  to  me 
more  like  9-5  than  8  mag.  (I  may  also  note  that  I 
thought  A,  Feb.  29,  1876,  pale  yellow  instead  of 
dusky  white.)  Burnham's  3rd  star,  glimpsed  with 
65,  is  a  "  staring"  object  with  212  on  my  9-88in. 
mirror. 
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32  Ononis  (25806).— I  bad  not  looked  at  this  star 
for  a  long  time,  and  I  might  as  well  bare  omitted 
doing  so  on  Saturday  for  all  tbat  I  conld  make  out 
of  H ;  nor  in  such  air  as  we  have  at  present  is  there 
any  prospect  of  doing  better.  Even  n,  which,  under 
favourable  circumstances,  my  beautiful  "With" 
rpeeulum  will  split  by  nearly  the  disc  of  the  smaller 
star,  was  qnite  impracticable.  I  should  recommend 
"Jyks,"  when  he  can  get  a  steady  night,  to 
examine  the  behaviour  of  his  object-glass  upon  i. 
He  would  probably  notch  or  just  divide  it,  and  when 
he  had  rendered  his  eye  familiar  with  the  object  he 
would  be  able  to  form  a  fair  judgment  of  the 
appearance  of  32,  which  is  probably  now  a  closer 
pair.  Some  object-glasses  are  not  free  from  false 
uaages ;  and  certain  states  of  air  will  produce  them. 
I  once  saw  i  triple  in  this  way  with  the  reflector. 

The  companion  of  Sirius  has  been  repeatedly 
measured  with  the  26in.  telescope  of  the  Washington 
Observatory  since  1873;  but  I  have  not  seen  the 
results.  I  have  never  caught  thi3  object.  The 
fault  mav  lie  in  this  air — which  I  do  not  think  very 
favourable— or  in  my  eye,  as  I  havo  never  been  Tery 
successful  in  detecting  minute  points  in  the  neigh- 
bourhood of  a  strong  light ;  the  instrument  is  cer- 
tainly not  to  blame. 

Reference  has  been  made  to  my  mention  of  the 
"younger  Tulley."  He  was  the  son  of  the  justly- 
oelebrated  optician,  but  did  not,  I  believe,  attain  an 

Sua]  reputation,  and,  I  think,  has  been  long  dead, 
s  had  an  uncle  who  made  eyepieces,  and  an  un- 
married aunt,  from  whom  I  purchased,  where  it 
lav  among  a  quantity  of  optical  rubbish,  a  deep 
Hnyghenian  eyepiece,  about  450,  on  7ft.  foens,  which, 
from  its  beautiful  quality,  I  think  may  have  pos- 
sibly been  used  by  the  elder  Tulley  in  the  trial  of 
his  object-glasses.  T.  W.  Webb. 

THE  PATH  OP  THE  MOOT. 

[10626.]— It  is  not  necessary  to  enter  into  the 
history  of  the  discussion,  as  the  same  error  is 
to  be  perceived  in  "  F.  E.  A.  S.'s  "  letter  (10485, 
p.  607).  _  In  order  that  the  point  of  the  hand 
of  the  piece  of  mechanism  should  always  move 
concave  to  the  post,  the  hand  most  perform 
Ha  revolution  in  the  same  time  as  the  locomotive. 
In  this  case  the  extremity  of  the  band  makes  a 
circle  concentric  with  the  line  of  rails.  It  need  not 
be  said  that  this  does  not  adequately  illustrate  the 
moon's  motion,  as  in  that  case  one  phase  of  the 
moon  would  be  constant.  I  next  wish  simply  to  put 
is  juxtaposition  "F. B.  A.  S.'s"  reply  to  qaery 
24721  and  the  construction  I  have  put  upon  that 
reply.  The  answer  given  is  that  a  table  conld  not 
'«*  -Aiuj.ui*iu,  ''-'inasnruOn  %a,  tne  factor,  the  star's 
distance  from  the  meridian,  is  changing  \i  nrery 
instant."  I  have  construed  this  to  mean  that  Iwa 
fact  of  the  variation  of  the  hour  angle  prevents  the 
formation  of  this  table.  I  shall  be  in  absolute 
accordance  if  In  my  last  letter  I  substitute  for  "  no 
astronomical  table,"  an  astronomical  table. 

Charles  H.  Prodaham. 

[Mr.  Prodaham  has  apparently  omitted  to  notiee 
that  part  of  the  context  (p.  451)  which  reads,  "  no 
tables  could  be  computed  whence  the  quantities  he 
requires  could  be  taken  out  by  inspection."  This 
omission  makes  a  great  difference ;  but  why  does 
•ot  Mr.  Frodsham  supply  the  tables,  and  so  confute 
Us  antagonist  by  the  best  of  all  means  ?— Ed.] 


LUNAR  MAPS  AND  CATALOGUES. 

[10627.}— I  trust  yon  will  allow  me  to  say  a 
few  wards,  having  reference  to  the  answers  I  have 
received  to  my  qaery  respecting  the  beat  lunar 
«>ap  and  catalogue  for  the  use  of  amateurs.  Allow 
me.  in  the  first  place,  to  tender  my  thanks  to 
"P.  B.  A.  S."  and  Mr.  Birt  for  their  answers.  I 
regret,  however,  tbat  the  former  seems  to  hare  mis- 
mjderstood,  to  some  extent,  my  remarks  with  refe- 
rence to  Mr.  Webb's  most  excellent  work,  "  Celestial 
Objeots." 

I  flan  well  believe  that  *'  F.  B.  A.  S."  is  perfectly 
earreet  in  stating  that  there  is  no  other  work  in  the 
English  language  containing  such  amass  of  general 
information  on  the  subject  of  the  lunar  surface,  but 
at  the  same  time  allow  me  to  point  ont  that  this 
very  fact  would  make  it  quite  impossible  for  Mr. 
Webb  to  have  gone  into  elaborate  detailed  descrip- 
tions ot  every  tract  or  formation  on  the  moon's  sur- 
face—at  least  within  the  limits  nf  a  work  like  the 
one  under  discussion,  in  which  suoh  a  mass  of  general 
information  on  observational  astronomy  is  treated. 

"F.  B.  A.  S."  says  also,  "  tbat  the  map  of  the 
aoon  and  chapter  it  illustrates  in  (Celestial  Objects 
Cor  Common  Telescopes),  might  very  well  serve  any 
•mateur  with  practically  inexhaustible  work."  In 
this  I  also  fully  agree  with  him,  but  at  the  same 
nme  I  cannot  bat  think  that  a  work  treating  of  the 
■noon's  surface  more  in  detail,  accompanied  by  a 
food  map  drawn  to  a  barge  stale,  must  necessarily 

_  *  useful  addition  to  the  library  of  an  amateur  who 
»"bes  to  make  the  moon  his  special  study. 

Thurso,  Canada.  David  Siman*. 


LUNAR  TOPOGRAPHY— POBI-] 
DONIUS. 

[10628.]— I  examined  this  walled  plain  on 
January  31st,  1876,  with  my  4}ln.  Witb-Brownmg 

reflector. 

The  accompanying  sketch  represents  its  appear- 
ance as  I  saw  it  at  8.15  p.m.,  using  powers  of  167 
and  280.  The  sun  was  jrtst  beginning  to  rise  on 
the  west  wall  of  "  Bessel."  Mr.  Webb  mentions, 
in  speaking  of  this  formation,  iu  "  Celestial  Ob- 
jects," that  a  drawing  of  it  by  M.  Gaudibert,  has 
already  appeared  in  your  columns  in  Maroh,  1872. 


N 

It  has  occurred  to  me  that,  perhaps,  my  sketch 
(taken  very  probably  under  a  very  different  angle 
of  illumination)  might  be  worthy  of  publication 
for  the  purpose  of  comparison  with  his.  Unfortu- 
nately, I  can  form  no  definite  opinion  on  this  point 
myself,  as  I  do  not  possess  the  volume  of  the 
Mechanic  containing  M.  Gaudibert's  drawing, 
nor  indeed  have  I  ever  seen  it. 

The  ridge  marked  G>  G*  G3  on  sketch  appears  to 
be  the  ruins  of  the  wall  of  an  interior  crater. 

The  surface  between  Gl  and  Gs  appears  to  be  as 
unbroken  as  any  other  portion  of  the  interior  of 
Posidonius,  and  the  extremities  of  the  ridge  at  these 
two  points,  instead  of  ending  abruptly,  both  come 
down  gradual1  y  to  the  level  of  the  floor,  suggesting 
the  idea  that  at  one  time  the  ridge  was  continuous, 
and  has  since  been  submerged.  At  the  point  marked 
Gs,  this  ridge  or  range  of  mountains  attains  a  con- 
siderable elevation,  approaching,  at  the  same  time, 
very  closely  the  wall  of  Posidonius,  the  valley  be- 
tween them  being  very  narrow  at  this  point,  and 
at  the  time  of  my  observation  filled  with  black 
shadow.  There  is  no  mention  made  of  this  ridge, 
in  "  Celestial  Objects,"  neither  in  the  text  nor  on 
the  nap.  At  B  on  sketch  is  figured  an  oblong 
crater  or  (regression  on  the'summit  of  the  ring,  being 
very  easily  seenat  the  time  of  my  observation.  D 
and  C  are  two  smaLcraters  also  on  the  ring ;  these 
are  figured  on  map  in  '*  Celestial  Objects."  At  F 
there  is  a  well-marked  gap' n. the  wall  of  Posidonius, 
connecting  with  the  valley  between  invadge ^ft  O  G, 
and  the  outer  wall.  This  gap  is  bounded  on  the 
west  by  a  range  of  mountains  extending  from  the 
ring  of  Chocornic  (A  on  sketch),  and  forming  the 
ridge.  G  G  G,  at  H.  Three  small  hillocks  were 
plainly  to  be  seen  near  the  central  crater,  E,  they 
are  fig  jred  1 , 2, 3,  on  sketch.  At  J  I  saw  two  deep 
and  well-marked  ravines  on  the  outer  slope  of 
wall.  M.  Gaudibert's  cleft  I  did  not  succeed  in 
detecting.  David  Bimms. 

Thurso,  Canada. 

MINUTE  MIOBOSCOPIC  LENSES. 
[10629.]— Having  found  some  difficulty  in  de- 
termining accurately  small  differences  of  thickness 
in  minate  lenses  for  the  microscope,  I  hit  upon 
this  dodge,  which  answers  admirably,  and  give  it  to 
you  for  the  nse  of  others  who  grind  object-glasses 
for  amusement.  Procure  a  bit  of  wood  2ft.  long  or 
more,  A,  nail  to  each  end  two  bits  of  brass,  B,  and 
through  these  run  two  screws.  Bevel  part  of  the 
wood,  E,  and,  with  a  good  scale  divided  into  lengths 


of  inches,  mark  on  the  wood  a  scale  as  far  as  20in. ; 
these  need  not  be  strictly  accurate.  On  one  of  the 
screws  solder  a  swivel,  and  to  it  attach  two  fine 
brass  or  steel  wires.  Do  the  same  at  the  other  end, 
and  draw  these  wires  tight  by  the  aid  of  the  screws. 
Now  carefully  file  a  bit  of  brass  so  that  it  shall  be 
precisely  Ath  of  an  inch  wide,  and  opposite  the 
figure  20  there  place  this  between  the  wires.  These 
wires  will  now  be  together  at  one  end  of  the  wood, 
O,  and  just  Mh  of  an  inch  apart  at  20m.  A 
small  lens  is  easily  run  between  these  wires  until  it 
tone  bee  both  surfaces,  and  if  this  happenj  opposite, 
aay  No.  10,  this  glass  is  -05  thick. 


I  found  it  convenient  to  stick  a  slip  of  glass  on 
the  wooden  bevelled  snrfaoo  with  Canada  balsam,  and 
on  this  I  "have,  by  the  aid  of  a  writing  diamond, 
marked  my  scale,  which,  being  also  subdivided  be- 
tween the  inches,  measures  very  accurately  to  the 
third  decimal.  Thus  in  the  above  example  the  contact 
might  be  No.  10  and  4-tenths  ;  then  the  thickness 
would  represent  the  '054. 

By  the  use  of  this  instrument,  and  owing  to  the 
kindness  of  Mr.  Wenham,  in  his  communications 
tfarongh  yon,  I  have  made  one  or  two  high  powers, 
which  resolve  all  usual  teats  with  ease. 

I  find  muflh  difficulty,  even  by  the  aid  of  a  fine 
screw-cutting  lathe,  to  bore  the  holes  in  my  brass 
work  with  mathematical  accuracy,  and  I  fail  to 
satisfy  myself  with  any  plan  for  moving  the  inner 
tubes  of  these  high -power  objectives  (without 
springs,  which  are  very  objectionable)  my  collars 
always  lose  time— thus  the  figures  on  the  outside  are 
useless.  Can  any  mechanic  devise  a  plan  for  moving 
one  pipe  inside  another,  by  a  screw  collar,  without 
this  loss? 

The  amount  of  valuable  information  now  afforded 
by  your  paper  is  worthy  all  praise,  but  very  few  give 
the  microscope  a  lift.    Why  is  this  P 

  The  Ghoet. 

MB.  OBOOKES'  LUCEBOMETEB. 

eS 0630.]— On  reading  the  first  meagre  descriptions 
lished  about  Mr.  Crookes'  experiments,  I  (doubt- 
s  as  many  others  did)  jumped  at  the  conclusion 
that  at  last  we  had  got  that  much  desired  object,  a 
reliable  actinometer,  by  which  we  could  regulate 
our  exposures,  time  our  carbon  prints,  and  test  the 
yellow  or  ruby  lights  of  our  dark  chambers .  It 
read  like  it,  but  on  reading  a  fuller  description  these 
notions  were  rudely  dispelled,  as  it  was  found  that 
the  interposition  of  yellow  light  caused  the  instru- 
ment to  revolve  at  a  greater  speed,  while  blue  had  a 
retarding  effect,  just  the  opposite  action  of  these 
colours  in  an  actinic  sense.  Notwithstanding  these 
facts,  I  see  by  a  number  of  the  English  Mechanic 
just  to  hand  that  Mr.  Crookes  purposes  to  nsehisinstru- 
ment  as  a  test  of  the  power  of  gas  or  candle  lights. 
But  what  test  will  this  be  P  Simply  tbat  a  large 
yellow  flame  would  show  a  far  higher  power  than  a 
small  white  or  bluish  light. 

The  action  of  light  in  rendering  amorphous 
selenium  more  or  less  a  conductor  of  electricity, 
seems  to  offer  a  better  teat— that  is,  supposing  it  is 
not  affected  by  the  yellowness  or  blueness  of  tho 
light  as  in  Mr.  Crookes'  instrument. 

"Walter  B.  "Woodbury. 
Castellamare.Feb.  28th,  1876. 


THE  REFLECTION  OF  POBCE. 

[10631.] — As  the  truth  of  my  statement  concerning 
the  reflection  of  heat  does  not  appear  self-evident  to 
the  mind  of  "  Bamus"  (letter  10374,  p.  636),  I  beg  to 
offer  a  few  remarks  thereon.  I  know  it  is  impossible 
to  demonstrate  its  truth  by  direct  experiment, 
because  the  necessary  conditions  do  not  exist  in  our 
sphere.  Still,  I  think  it  can  be  shown  analogously 
to  be  probably  correct.  To  proceed,  let  us  consider 
the  phenomenon  of  thunder.  There  is  first  the 
exploanAo^hich  we  will  suppose  takes  place  a  mile 
above  the  surfaofcof  the  earth.  It  will  be  admitted 
that  the  sound  is  propagated  all  around  from  the 
centre  of  the  explosion-  Consequently,  a  part  ascends 
to  the'  limit  of  the  atmVpbere,  where  the  medium  of 
sound  has  become  gradually  less  dense.  We  hear 
the  sharp,  distinct,  and  stunning  report  of  the 
explosion.  But  the  sound  is  prolonged  for  some  time. 
It  gradually  becomes  softer  to  our  ears.  What 
becomes  of  that  portion  of  the  sowd  which  has  gone 
upwards  P  The  •vir  becomes  more  attenuated  the 
hrgher  it  gets.  Is  not  a  small  part  rejected  down- 
wards conttaously  until  all  the  energy  o\  the  sound 
wave  has  been  expended  ? 

If  the  density  of  the  atmosphere  were  the  same  at 
its  limit  as  at  the  earth's  surface,  the  refleetionof 
thunder  would  still  occur,  only  instead  of  being 
softened  in  its  effect,  it  would  be  sent  back  to  the 
earth  sharp  and  clear  like  an  echo.  Let  us  follow 
in  imagination  a  wave  of  sound  to  the  limit  of  snob 
an  atmosphere.  Upwards  it  travels,  so  many  feet 
per  second — at  length  it  arrives  at  the  very  limit. 
Can  it  proceed  any  farther  P  Were  it  not  for  the 
force  of  gravity  it  would — a  part  of  the  air  would 
fly  away  into  space ;  but  gravity  pulls  the  particles 
of  air  back.  The  direction  of  the  wave  is  now 
completely  reversed.  So  of  course  the  wave  proceeds 
downwards. 

Let  us  now  consider  mechanical  force  travelling 
through  a  solid.  At  present,  I  oan  only  think  of  the 
following  for  an  example.  Suppose  we  have  a  very 
long  solid  bar  of  iron,  suspended  horisontally  by 
means  of  strings,  so  as  to  hang  freely.  Stand  near 
one  of  the  ends,  and  give  it  a  blow  with  a  hammer. 
The  force  of  the  blow  will  travel  to  the  other  end  of 
the  bar,  and  when  the  limit  of  the  bar  has  been 
reached,  what  would  occur?  The  atoms  of  the  iron 
bar  having  a  very  powerful  attraction  for  it-elf, 
would  prevent  a  part  of  the  end  from  flying  off —that 
is,  the  direction  of  the  motion  would  be  oomph 
reversed,  with  the  exception  of  a  small  part 
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would  be  communicated  to  the  atmosphere  as  sound. 
After  a  time  the  reflected  blow  would  arrive  at  the 
end  from  which  it  started. 

Let  ns  now  consider  a  ray  of  light  travelling 
through  a  solid  substance.  Suppose  the  ray  fall 
perpendicularly  on  a  thick  plate  of  glass.  A  part 
would  be  reflected  on  striking  the  glass.  The 
remaining  part  would  enter  the  substance  of  the 
plate,  going  straight  through  to  the  other  side.  On 
arriving  at  the  limit  of  the  glassy  medium  a  still 
further  part  would  be  reflected  back  into  the  plate. 
The  second  reflection  is  from  the  limit  of  the  glass 
itself,  and  the  ray  would  be  reflected  wholly  if  there 
were  not  another  medium  which  receives  the 
remaining  force. 

Now,  does  it  really  require  a  very  great  "  stretch 
of  the  imagination,  Ac.  P  A.  H.  B. 


LATHE  SCREW. 
[10632.}— It  may  interest  some  of  your  readers  to 
know  that  I  was  once  acquainted  with  a  practical 
engineer,  who  used  for  the  leading  screw  of  his  5 in. 
lathe  only  a  common  wood  screw  cut  by  a  wood 
turner.  And,  thus,  after  baring  it  in  use  for  a  con- 
siderable time,  he  substituted  for  it  one  of  metal, 
cut  by  its  aid  in  his  own  lathe.    V.  Q.  Coombs. 


OVERHEAD  GEAR  FOB  LATHES. 

110633.1— I  am  glad  to  see  "  Amateur  Turner's  " 
(10595)  testimony  to  the  economy  of  my  arrange- 
ment. I  think  10s.  is  about  what  the  necessary 
ironwork  should  cost  where  the  centring  and  harden- 
ing of  tho  shafting  cau  be  done  at  home.  But  I 
was  anxious  not  to  understate  the  cost,  and  so  gave 
the  price  I  had  paid  myself  for  the  ironwork  com- 
plete, including  the  centring  of  shafting,  brackets, 
Ac.,  and  steel  blanks  for  centre-screws. 

I  take  this  opportunity  of  amending  a  direction  of 
my  own  at  p.  651,  col.  1,  line  26.  Instead  '  of  "  set 
dming  pulley,  E,  so  that  groove  No.  1  shall  be 
perpendicularly  over  F  on  the  slide-rest,"  read  in 
the  same  vertical  plane  as  F.  Practically  it  is 
always  best  to  let  the  driving  pulley  on  C  stand  a 
little  to  the  other  side  of  the  pulley  on  the  slide- 
rest  handle.  There  are  few  slide-rests  entirely  free 
from  back-lash.  In  practice  the  tool  is  always 
pushed  up  to  its  work  by  the  screw,  and  a  pull  from 
the  opposite  direction  might  draw  the  tool  further 
in  to  the  extent  of  any  back -lash  that  might  exist. 
Although  it  would  require  more  than  a  trifling 
obliquity  to  do  ibis,  it  is  well  to  keep  the  possibility 
in  mind  in  arranging  the  standing  position  of  the 
frame.  When  doing  work  where  both  slides  may 
be  wanted  in  turn,  the  frame  is  brought  forward  so 
that  the  driving  pulley,  E,  shall  stand  over  the 
handle  of  the  transverse  slide.  This  avoids  fair- 
leaders,  and  if  there  be  a  pulley  on  each  slide,  and  a 
second  pulley  (as  described)  on  the  driving  shaft,  C, 
the  band  can  be  connected  with  either  slide  at 
pleasure.  As  an  illustration  of  handinesB  in  use  I 
may  add  this :  When  sliding  wood  work  (which 
admits  of  the  same  tool  being  used  either  to  right 
or  left  without  any  change  of  adjustment)  the  right 
and  left  trips  are  taken  without  even  checking  Kb 
fly-wheel.  One  hand  disconnects,,  h»  tuV  "pull  and 
the  other  twists  or  untwists  thr  band  as  required, 
and  casts  it  on  again  after  settiig  the  tool. 

  d.  h.  o. 

"  F.  B.  A.  S.'s  "  BLTJE-RE8T — SUPPLE- 
MENTARY. 
[10634.]— HATiHThad  the  advantage  of  reading 
the  four  lotter  on  this  subject  in  No.  571,  1  will 
give  what  I  vomised  about  teste,  and  where  I  do 
differ  from  the  other  "  doctors,"  ae  "  J.  L."  prog- 
nosticate, 1  will  give  my  reason,  which,  by  the  bye, 
the  laryera  always  tell  you  is  about  the  worst  thing 
yoj  can  do  to  fortify  your  evidence.  If  you  have  a 
r ace-plate,  and  (1)  it  does  not  wobble,  then  the  test 
for  level  or  parallelism  with  bed  of  the  mandrel  is 
with  a  good  large  square,  and  mind  it  is  a  good  one, 
such  as  the  D.  B.  and  S.  ones  are ;  (2),  if  the  face- 
plate does  wobble,  find  out  its  two  diametrically 
opposite  worst  places,  and,  having  marked  the  inter- 
mediate diameter  at  right  angles  to  them,  test  by 
that ;  if  you  have  not  a  face-plate,  the  true  rim  of  a 
large  cop-chuck  will  do.  But  the  best  test  for  this, 
as  well  as,  and  at  the  same  time,  for  straightness  of 
mandrel  with  poppet,  is  the  one  given  in  1872,  by 
"  Hone  Ko  Io,' '  referred  to  in  my  first  letter.  I  shall 
return  to  this  below. 

I  don't  like  the  point  test,  as  the  shadow  always 
prevents  my  seeing  whether  the  points  are  true  with 
one  another,  and  I  have  a  defect  in  one  eye  which 
prevents  my  middling  any  object  truly.  So  I  always 
use  a  narrow  straight  edge,  applied  as  in  Fig.  1,  on 
either  side  and  above  and  below,  to  see  whether  the 
points  coincide,  and  I  believe  this  to  be  the  very 
best  test  for  this  purpose.  The  way  I  always  serve 
an  untrue  poppet-head  is  to  chuck  it  on  the  planing 
machine  by  means  of  a  boring  bar  with  split  cone 
centres  of  hard  wood,  or  preferably  of  metal,  driven 
into  the  barrel  (see  Fig.  6),  and  plane  the  sides  and 


bottom  parallel  to  the  bar,  and  then,  if  necessary, 
which  is  almost  sure  to  be  the  case,  screw  a  good 
thick  plate  on  one  side,  to  make  up  for  the  reduc- 
tion in  thickness,  of  course  cutting  away  enough  to 
leave  room  for  a  thick  plate,  and  then  take  the 
mandrel-head  and  treat  it  likewise  (for  this  hard- 
wood cones  do  well  enough),  and  put  in  a  couple  of 
set-screws,  S  S  (Fig.  2),  of  exactly  the  right  length 
to  go  between  the  beds,  instead  of  plates,  to  bring 


Figl 
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the  head  right.  The  setting  of  the  screws  is  by  no 
means  difficult,  the  routine  being  first  to  move  the 
front  or  right-hand  one  till  the  cone-centres  coin- 
cide, and  then,  if  under  the  test  for  straightness, 
the  left-hand  one  must  be  moved,  take  care  to  move 
it  just  so  many  times  as  much  as  the  front  one  (but 
both  the  same  way),  as  its  distance  from  the  point 
of  the  cone- centre  (measured  horizontally)  is  greater 
than  the  distance  of  the  right-hand  one  from  the 
same  point— thus,  if  from  o  to  p  is  four  times  the 


distance  of  c  to  p,  then  the  left-hand  screw  must  be 
moved  four  times  as  much  as  the  left. 

The.  way  I  manage  the  test  for  straightness  is 
shown  in  Fig.  3,  A  B  being  any  (flat)  bar  of  metal 
centred  at  the  ends ;  C  D  and  A  D  two  other  bars, 
connected,  as  shown,  by  cramps  or  hand  vices ; 
E,  F,  a  bar  of,  say,  Ain.  square,  and,  say,  18in. 
long,  stuck  through  the  square  hole  of  the  driving 
centre  chuck,  or  still  better,  as  shown,  bolted  to  the 
face-chuck,  if  that  carries  a  cone-centre.  Having 
tried  the  contact  of  F  and  D  on  both  sides  of  the 
centre,  as  at  F  and  H,  try  it  similarly  with  £  F, 
pointing  vertically  upwards,  and  if  the  amount  of 
contact  is  the  same  as  before,  you  may  conclude 
that  your  mandrel  is  level.  The  long  block  of  wood 
in  "  B.  P.  A.'s  "  letter  is,  in  my  opinion,  not  long 
enough  for  a  test,  and  in  "  D.  H.  G.'s  "  it  is  long 
enough  to  droop  a  little  by  its  own  weight.  I 
deceived  myself  in  that  manner  into  believing  my 
old  lathe  to  be  true  when  I  first  put  iron  bearers  to 
it,  and  never  found  it  out  till  t  tried  to  square  a 
prismatic  piece  of  iron  by  successive  cuts  of  a 
circular  face-cutter,  when,  on  coming  to  the  fourth 
plane,  I  found  the  accumulated  error  of  the  other 
three  to  be  something  considerable. 

To  ascertain  whether  the  slide-rest  is  square  with 
the  bed,  wedge  a  centre  punch,  C,  into  one  of  the  out- 
side holes  of  the  face-chuck,  and,  having  removed 
the  lower  leading  screw,  mark  a  place  on  the  top 
plate,  P,  at  which  the  point  of  the  punch  just 
touches  it,  and  then,  reversing  the  chuck  and  sliding 
the  plate  from  you,  see  that  it  touches  equally  on 
that  slide.  P  and  P  show  the  plate  in  its  two 
positions  (Bee  Fig.  4). 

The  easiest  and  best  way  to  test  parallelism  of  the 
top  slide  of  the  rest  is  to  bang  a  small  bar,  B  D, 
between  the  centres,  Fig.  5.  Find  its  centre,  C; 
measure  with  your  rule  the  total  traverse  of  your 
top  slide,  and  set  off  a  little  less  (say  iin.  less)  than 
half  of  that  on  one  side  of  the  middle  of  the  bar,  as 
at  A,  and  there  screw  on  a  carrier.  Next,  without 
taking  out  the  screw  of  slide,  as  in  no  caso  is  it 
likely  that  you  will  have  to  run  it  backwards  and 
forwards  above  twice,  run  the  top  plate  as  far  as 
you  can  to  the  left,  and  put  a  tool  in  the  holder  in 
such  a  position  that  its  point  shall  be  as  nearly  aa 
may  be  vertically  over  the  centre  line,  E  F,  of  the 
turntable  of  the  lower  part  of  the  rest.  Place  the 
bar  between  the  centres,  as  shown  with  the  carrier 
to  left  of  C,  and  make  contact  between  the  point  of 
the  tool  and  the  most  prominent  part  of  the  carrier. 
Next  reverse  the  bar,  bringing  A  to  A.  and  traverso 
the  plate  to  the  other  end  of  its  run  (shown  dotted), 
slack  the  screws  of  the  turntable,  and  adjust.  It 
ought  to  come  right  the  first  time  if  due  care  has 
been  need,  but  test  again,  at  any  rate,  and  readjust 
if  necessary.  I  alwaw  .(vaufaafe  my  rests  with  3U 
degree*  ji*  divisions  on  each  side  of  the  centre  line, 
j&  far  from  the  middle  of  the  turntable  as  they  will 
go  in,  and  use  an  index  as  in  Fig.  5.  A  finely-cut 
scratch  in  the  middle  with  a  magnifying  glass,  if 
you  cannot  see  without,  will  enable  you  to  set  your 
rest  true  enough  without  the  set  pin  that  "  B.  P.  A." 
recommends.  I  never  saw  a  slide-rest  with  one. 
The  index  is,  of  course,  adjusted  after  the  slide  is 
got  true.  N.B. — In  all  the  sketches  a  y  is  the  line 
of  centres. 

Now  a  word  about  cone-points.  I  always  make 
them  at  an  angle  of  60°,  using  a  gauge,  which  is  very 
readily  made  by  filing  a  notch  in  the  edge  of  a  piece 
of  steel  plate  with  a  3-square  file.  I  always  make 
the  extreme  point  terminate  in  a  very  much  blunter 
cone,  say  at  least  100°.  The  slide-rest  swivelled 
over  to  an  angle  of  30°  enables  you  to  turn  your 
cones  exactly.  It  is  a  mistake  to  leave  the  cone  of 
the  driving  chuck  too  hard  to  admit  of  correction 
with  a  hard  graver ;  I  never  harden  mine  at  all. 
The  cone  centres  of  the  poppet-head  should  always 
be  finished  in  their  places  in  the  barrel,  the  front 
edge  of  which  should  be  rounded  off,  as  shown  in 
Fig.  1,  to  give  a  bearing  in  one  of  the  holes  of  the 
boring  collar  for  this  purpose,  and  in  applying  the 
test  in  Fig.  1  I  use  a  soft  cone  in  the  poppet  to  avoid 
the  distortion  that  may  occur  to  one  in  hardening. 
Aud,  lastly,  before  commencing  any  piece  of  work 
of  importance,  see  that  the  centre  cone  of  your 
driving  chuck  runs  dead  true,  which  it  will  not  if 
you  have  screwed  your  chuck  on  with  any  dirt  in  the 
internal  screw  :  and,  if  it  does  not,  make  it  do  so 
before  starting.  J.  K.  P. 


ESSENCE  OF  CORRESPONDENCE. 


Railway  Tickets  and  Changing. 

[316.1— John  Paine  suggests  that  railway  tiokets 
should  have  printed  on  the  back  the  names  of  stations 
that  passengers  have  to  change  at.  This  simple 
plan  would  save  parties  travelling  on  strange  lines 
considerable  anxiety. 

Large  Telescopes. 
[317.J— Jas.  Ellis,  of  Dublin,  says  in  reference  to 
letter  10485  :— "  The  Vienna  telescope,  now  being 
made  by  Grubb,  is  to  be  of  27in.  clear  diameter  and 
32ft.  long.   It  is  just  commenced." 
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REPLIES  TO  QUERIES. 


V  In  their  cmewers,  Oorretpondents  are  re- 
ntctfutty  requested  to  mention,  in  each  instance, 
tUMU  and  number  of  the  query  asked. 

[23246.1— Violin's  Age.— In  reply  to  "  Curly 
Hod,"  1  cannot  answer  the  first  portion  of  i.n 
query  M  to  the  age  of  violin,  Ac.,  bat  if  the  sound- 
post  is  under  the  second  string  it  is  too  near  the 
middle  of  the  belly.  It  should  he  placed  '.in.  behind 
the  left  foot  of  bridge,  in  a  line  nearly  with  the  1-3 
string.  Probably  it  would  improve  the  tone  by  his 
bringing  the  sonndpost  a  little  nearer  to  tho  left  f 
hole,  and  slightly  nearer  the  bridge  thnn  Jin.  If, 
however,  the  violin  is  a  full  model— that  is.  if  deep 
in  the  hack  and  high  in  the  belly— it  will  never 
become  Tery  loud,  though  it  may  be  sweet.  A  flat 
model  give*  the  loudest  tone.— Musicus. 

[24136.]  —  Indiarubber  Oaa  Tubing.  —  Not 
that  I  know  of ;  better  try  tarnishing  the  outside.— 
Sugar, 


disturbed,  even  for  building  purposes ;  and'  why 
should  not  common  decency  be  observed  at  snch 
funerals  as  much  as  or  eren  more  than  at  those  in 
public  places  ?  I  cannot  understand  why  S.  Mayer 
should  make  snch  invidious  use  of  the  word 
"  Christian,"  or  why  it  should  be  used  at  all— as  if 
a  Christian  was  entitled  to  a  superior  mode  of 
burial  to  that  of  any  other  human  being  1  I  think 
snch  use  of  the  word  is  more  like  a  denial  of  our 
"  common  humanity  "  than  would  be  the  burial  of 
a  body  in  one's  own  ground.— Tovn. 

[34330.1— Skeleton  Harmonium.— I  am  very 
sorry  I  bare  not  been  able  to  redeem  my  promise 
sooner,  but  hope  "  Arizona  "  will  pardon  the  long 
delay.  I  send  two  sketches  drawn  to  the  scale  of 
lin.  to  the  foot,  which  I  think  will  give  you  some 
idea  of  the  construction.  I  would  willingly  give 
you  what  you  ask  for,  only  am  rather  short  of  two 
very  needfuls— time  and  ability — being  rather  a 
bad  hand  in  getting  my  ideas  into  black  and  white, 
for  fear  I  might  only  be  wasting  valuable  space.  I 
believe  very  detailed  instructions  were  given  in  the 
early  volumes  of  the  Mechanic.  The  letters  in 
both  figures  refer  to  the  same  thing: — A  is  thestop- 


-Violin  (TJ.Q.).-Allow  me  kindly  to 
correct  J.  B.,  Belfast."  with  an  extract  from 
Otto's  celebrated  "  Treatise  on  the  Violin :" — "  In 


order  to  give  greater  fulness,  and  to  improve  the 
tone."  Much  depends  upon  the  proper  adjustment 
of  the  sonndpost  as  regards  tone,  but  the  above  is 
generally  considered  the  proper  position,  and  is  best 
regulated  by  a  skilful  maker.  I  have  seen  many  fine 
instruments,  and  observed  the  sonndpost  so  placed. 
— W.  Colli 88. 

124443.]— Violin  (TJ.Q.).— The  false  note  com- 
plained of  does  not  appear  so  remarkable  when 
playing  in  the  key  of  B.  Whether  the  C  natural 
being  half  a  tone  from  B  natural  is  the  cause  I  am 
unable  to  decide.  To  yonr  second  question :  if  yon 
do  not  possess  a  rimer,  purchase  a  rat-tail  file,  and 
file  the  holes  round ;  next,  glue  fine  glass-paper  on 
several  round  sticks,  made  the  same  taper  as  the 
pegs,  but  not  to  lap  at  edges,  fit  the  widest  ends  of 
sticks  into  a  brace,  then  place  the  end  of  scroll  in  a 
bench  vice— tail-piece  end  uppermost— and  rimer 
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[24273.]—  Gauge-glass  of  Engine  Boiler— In 
attempting  to  be  short  on  this  subject  neither  I  nor 
Harry  Watson  have  been  sufficiently  explicit  to 
wave  it  without  ambiguity,  which  Harry  Watson 
appears  not  to  recognise,  although  others  have  seen, 
it  is  evident,  from  the  paragraph  I  quoted.  I  sup- 
pose the  purpose  of  the  steam-gauge  is  to  indicate 
the  resultant  or  working  pressure  of  the  steam  upon 
the  piston.  There  are  two  cases,  therefore ;  in  the 
case  of  the  high-pressure  engine  the  steam  is  raised 
to  the  elastic  pressure,  which  is  16lb.  greater  than 
that  indicated  by  the  steam-gauge  agreeable  with 
the  result  given  by  Harry  Watson ;  but  in  the  case 
of  the  condensing  engine,  the  steam-gauge  repre- 
senting the  whole  force  of  steam  on  the  boiler,  the 
"uex  is  made  to  indicate  16lb.  more  than  the 
ntnltant  pressure  upon  the  gauge  piston.  — 
UtLTD. 

'24288..]— Burial  of  the  Dead.— If  "  Citrus  " 
will  look  into  the  Daily  Newt  of  February  23,  he 
Jill  find  nnder  the  heading t  ''Extraordinary 
Funeral  "  an  instance  of  a  banal  on  private  pro- 
perty. If  g.  Mayer  can  find  anything  in  this  case 
to  object  to,  I  should  like  toknoVwhat  it  is.  I 
most  confess  that  I  can  not  look  upon  such  a  burial 
at  amounting  to  a  denial  "of  -  our  common 
humanity,"  nor  can  I  understand  how  our  dead 
*onld  he  treated  "like  dogs'/  by  being  buried  in 
private  earth,  any  more  than  in  a  common  church- 
yard j  in  fact,  as  far  as  my  feelings  are  concerned, 
I  would  much  prefer  having  the  bodies  of  my  dear 
ones  hud  in  my  own  ground,  where  I  could  protect 
their  graves  and  monuments,  than  in  a  place  which 
u  rery  often  the  playground  of  the  parish,  and 
"here  all  sorts  of  filth  are  frequently  allowed  to 
^cumulate:  and  no  spot  on  earth  would  recom- 
Bend  itself  to  me  for  my  own  burial  place  so  much 
M  some  quiet  corner  of  my  own  freehold  where 
orach  of  my  life  had  been  spent,  and  where  I  should 
j»  under  the  care  of  my  own  relatives  and  friends. 
It  is  unlikely  that  deep  graves  would  have  to  be 


rod,  working  through  holes  in  the  stop-rail,  M  ;  B, 
the  keys;  C.  the  octave  coupler ;  D,  the  stop-levers ; 
E,  the  flaps;  F,  the  pallets  and  stems:  G  G  the 

fa ;  H,  the  iron  rollers  to  open  the  stop- valves ; 
J,  the  wind-chest,  showing  expression-valve  in- 
side ;  K,  the  reservoir  of  wind ;  L,  the  feeders ;  N, 
the  valves  which  admit  the  wind  to  the  reeds  when 
opened  by  tbe  action  of  the  rods.  H.  One  is  shown 
open,  the  other  closed  in  each  sketch.  The  valves 
in  Fig.  1  are  not  meant  to  be  connected  with  the 
same  rod,  but  are  separate  stops.  O,  the  wad  upon 
which  the  pan  fits  down ;  P,  the  foot-boards.  Yon 
will  find  f  nil  instructions  how  to  make  the  pan  at 
p.  686.  Vol.  XX..  and  tbe  octave  coupler  on  p.  140 
Vol.  XXII.,  only  the  coupler  as  there  shown  is 
a  sub-octave  coupler,  and  will  therefore  require 
making  to  act  the  opposite  way.— W.  N.— L. 

[24380.]— Spiegeleisen.— From  his  reply  on  p. 
641  I  am  afraid  "Mount  Abbott"  did  not  profit 
much  from  his  attendance  at  Dr.  Percy's  lectures 
on  metallurgy.  In  the  first  place,  spiegeleisen  is  not 
"  used  for  cast  iron  in  the  Bessemer  process."  The 
cast  iron  used  in  the  process  is  a  superior  quality  of 
grey  pig.  Spiegeleisen  is  added  after  the  blowing 
process  to  introduce  carbon  and  manganese.  It  is 
perfectly  true  that  spiegeleisen  and  other  white 
irons,  when  acted  on  by  dilute  acids,  give  off 
hydrogen,  which  carries  with  it  the  vapours  of 
certain  hydrocarbons,  which  can  be  obtained  from  it 
in  small  quantities  as  oily  liquids,  capable  of  burning 
with  luminous  flames  ;  but,  from  Mount  Abbott's 
reply,  it  might  be  supposed  that  the  above  interesting 
scientific  fact  was  made  use  of  to  obtain  illuminating 
oils,  which,  of  course,  is  absurd.  Foreign  spie- 
geleisen is  correctly  stated  by  "  Mount  Abbott  to 
contain  10  per  cent,  of  manganese  (that  is  about  the 
maximum,  6  and  7  per  cent,  being  often  nearer  the 
truth),  but  spiegeleisen  is  now  made  largely  in 
England  from  Spanish  manganiferons  iron  ore,  and 
often  contains  20  or  even  25  per  cent,  of  manganese, 
i  — Alfbkd  EL  Allhn. 


ont,  which  will  remove  the  rough  marks  of  the  file. 
Next  rub  the  pegs  over  with  chalk,  and  work  them 
well  in  the  holes;  you  will  discover  where  they 
touch,  and  where  they  do  not ;  the  parts  which 
touch  must  be  reduced  till  they  touch  all  round.  Fit 
the  small  ends  of  pegs  very  carefully  and  tight, 
which  will  prevent  drawing,  and  finally  rub  them 
over  with  dry  chalk.  For  last  question  see  query 
26242.— J.  BxLOBOVX. 

[24443.]— Violin  (TJ.Q.).— The  proper  place  for 
the  sonndpost  is  Jin.  behind  the  right  foot  of  the 
bridge— nnder  the  E  string— and  not  as  "J.  B., 
Belfast,"  says,  under  the  foot  of  the  bridge.  In 
faulty  instruments  it  may  be  placed  rather  nearer.— 
Musicub. 

[24511.]— Level.— May  I  call  Mr.  Lancaster's 
attention  to  query  24511,  n.  484  P  It  appears  among 
the  "  Replies,  but  is  really  a  query,  which  is  doubt- 
less the  reason  it  has  escaped  his  useful  and  kind 
notice. — Prib. 

[24681.  J—Bt.  Paul's 
reply  on  the  new  orgs 

June  26th,  1874,  Vol.  XIX.,  No.  483,  p.  SOO.^Iobeph 
William  Fknnxll. 

[24821.1— Urinary  Deposits.— In  my  reply  on  p. 
642,  for  hydrochloric  acid  "  read  nitrate  of  silver 
solution,  as  test  for  chlorides.— Madagascar. 

[24924.]  -  Stains  for  Wood  Sections.  —  See 
letter  in  this  number  of  English  Mechanic. 

[24020.]— Compensated  Seconds'  Pendulum 
(TJ.Q.).— Inasmuch  as  even  a  partly  compensated 
pendulum  must  be  better  than  one  not  compensated 
at  all  (and  not  much  beyond  that)  I  suppose  your 
pendulum  will  do.  If  you  had  said  that  von  meant 
to  make  the  bob  weigh  30lb.,  or  even  13lb.,  instead 
of  31b.,  it  would  be  worth  while  entering  into  tbe 
question  whether  you  have  a  clock  worthy  of  it.  I 
have  a  very  well  made  bracket-dial,  with  a  brass 
i  pendulum,  to  which  I  should  have  put  a  better  pea* 
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dulam  years  ago  but  that  there  is  no  maintaining 
power  whilst  winding,  nor  room  to  put  any,  at  least 
in  the  ordinary  place. — J.  K.  P. 

[2406*.]— Varnish.— 8ince  this  qnery  was  asked 
I  nave  Tarnished  several  Scripture  texts :  they 
were  in  colours  and  gold  bronze ;  the  backs  were 
cnnvased.  I  gave  the  fronts  four  coats  of  isinglass 
size — made  clear— allowing  half  a  day  between  each 
coat  to  dry,  then  varnished  with  Canada  halt-am 
(fluid)  and  ttrrps,  in  the  proportion  of  Joz.  of  balsam 
to  ioz.  of  turps,  which  covered  a  surface  of  4ft.  by 
6ft.  I  have  merely  mentioned  this — though  suitable 
to  the  query  asked— to  help  others  who  may  or 
might  have  a  similar  job  to  do.— J.  Bblorove. 

[2."02o.l— Annuity  Problem.— As  I  have  already 
indicate!!  (on  p.  507)  the  principle  upon  which  the 
calculation  of  B.'s  interest  is  to  be  made,  I  think 
"II.  W."  will  be  able  to  deduce  tl*  value  for  him- 
self. It  is  difficult  to  say  what  would  be  a  practi- 
cable rate  fortbelast-Rurvivor  endowment  assurance, 
and  probably  a  dozen  offices  would  charge  as  many 
different  rates  ;  but  this  ouco  ds-Urmiaeu,  the  value 
of  the  whole  interest  of  A.  and  11.  is  immediately 
obtainable  by  the  use  of  the  formula  given  by 

H.  \V.,"  r«  being  the  rate  charged  by  an  assurance 
office  for  the  endowment  assurance,  and  d  the  pre- 
sent value  of  -£l  dne  a  year  hence  (v  is  the  usual 

Smbol  for  this  value),  and  d  ordinarily  represents 
e  discount  on  ^1  for  a  year— that  is,  1  -  v— so 

that  the  formula  will  stand  -r— — •.  -  I.   I  do  not 

d+  rx 

understand  "  H.  W.'s  "  formula  for  the  deferred 
annuity  ;  it  is  certainly  not  correct  as  printed.  In 
the  case  of  a  purchaser  of  a  deferred  annuity  who 
desires  to  realise  7  per  cent,  on  his  purchase-money 
as  a  certain  investment,  the  only  way  I  know  is  to 
find  the  value  of  an  immediate  annuity,  and  deduct 
from  this  value  the  sum  which  an  annuity  company 
would  require  to  grant  a  temporary  annuity  for  the 
cumber  of  years  during  which  no  payment  is  made 
in  respect  of  the  deferred  annuity.  The  purchaser 
then  buys  the  deferred  annuity  from  the  holder 
thereof,  and  the  temporary  annuity  from  the  office, 
and  thus  places  himself  in  the  same  position  as  the 
purchaser  of  an  immediate  annuity,  receiving  7  per 
cent,  on  his  total  outlay,  and  the  premium  necessary 
to  keep  up  the  assurance,  year  by  year.  Thus,  if 
A. 'a  annuity,  instead  of  commencing  immediately, 
was  deferred  four  years,  a  purchaser  would  require 
from  an  office  an  annuity  of  -£5G0  for  four  years  on 
a  life  aged  60,  which  mightcost  about  £1,760.  Then, 
as  the  immediate  value  of  an  annuity  is  XI, 090  the 
purchaser  would  give  for  the  deferred  annuity 
X4.090,  less  £1,760— that  is,  .£3.330— and,  on  buying 
the  term  annuity  from  the  office,  he  would  be  in 
exactly  the  same  position  as  if  the  annuity  was 
immediate.  With  reference  to  B.'s  interest  it  must 
be  noticed  that  "  A  Barrister  "  assumes  that  B.  has 
an  absolute  interest  in  the  remainder  of  the  annuity 
after  A.'s  death,  while  I  have  proceeded  on  the 
assumption  that  B.  will  only  have  a  right  in  this 
annuity  for  so  long  as  he  may  be  alive  after  A.,  and 
that  if  he  die  before  A.  he  will  lose  all  right  in  the 
annuity.  In  the  former  case,  where  B.  has  an 
absolute  right  in  the  remainder  of  the  annuity  after 

A.  's  death,  a  purchaser  must,  in  order  to  secure  7 
per  cent,  on  his  outlay  for  the  whole  term,  purchase 
elsewhere  an  annuity  of  .£500  payable  during  A.'s 
lifetime.  He  will  thus  be  iu  possession  of  an  annuity 
certain  for  00  years,  and  will  recoup  himself  in  the 
usual  way,  each  payment  of  the  annuity  consisting 
partly  of  principal  repaid  and  partly  of  interest. 
But  if  B.'s  right  after  A.  is  conditional  on  B.  being 
then  alive,  a  purchaser  of  B.'s  interest  alone  must 
purchase  elsewhere  an  annuity  payable  until  the 
failure  of  the  joint  existence  of  A.  and  B. — that  is, 
so  lontr  as  both  are  living ;  and  he  must  also  assure 

B.  's  life,  the  sum  assured  being  payable  at  the  end 
of  60  years  or  at  B.'s  previous  death.  The  successive 
payments  of  tho  annuity  will  then  provide  the  pur- 
chaser with  tho  premium  for  the  assurance,  together 
with  interest  on  his  total  outlay.— Fellow  of  the 
Institute  of  AoTUARiHfl. 

[25010.1— Tremulous  Vibrations  In  Pipe.— The 
noise  "Hydrophobia"  hears  for  two  or  three 
minutes  after  the  first  few  seconds  of  rattling  noise 
(caused  by  air  in  pipes),  will  no  doubt  proceed  from 
the  cistern.  There  are  a  few  other  trifles  in  plumb- 
ing which  mar  its  general  perfection,  and  are  con- 
stant sources  of  annoyance  and  expense  to  house- 
holders, but  which  nro  allowed  to  exist  from  year's 
end  to  year's  end  without  remedies  being  applied. 
I  may  mention  two  of  these  trifles  which  will  have 
come  disagreeably  within  the  notice  of  most,  if  not 
all,  householders— viz.,  the  staving  up  of  ball  in 
cistern  through  plug  of  tap  working  stiffly,  and  the 
consequent  draining  of  cistern  (the  supply  of  water 
being  cnt  off  when  the  ball  cannot  fall),  and  the 
bad  smell  from  closet  containers  and  valve-boxes— 
not  to  be  cured  in  many  dozens  of  closets  that  I 
have  seen,  by  even  the  infallible  plumber's  remedy 
— the  ventilating  pipe.  Yot  both  of  these  annoy- 
ances might  be  very  simply  done  away  with.— G.  Pin- 
NINQTON. 

[25085.]— Lubricator.— I  think  Hudson  Wilton 
will  find  the  following  a  more  convenient  and  a 
more  economical  method  of  lubricating  a  crank  pin 
than  that  proposed  by  F.  H.  Wenbam :  —  A 
Lieuvain's  patent  needle  lubricator  screwed  into 
top  side  of  strap,  with  the  needle  wire  long  enough 
to  rest  on  crank  pin  and  {in.  or  j|in.  clear  of  top 
side  of  glass  bottle.  By  altering  the  size  of  the 
wire  he  con  regulate  the  quantity  of  oil  used.  I 


have  four  of  these  working,  and  they  serve  the 
purpose  admirably.— Spring  Coil. 

[26067.]— Organ  Metal-pipe  Manufacture. — I 
would  strongly  recommend  "  South  Lancashire  "  not 
to  dabble  in  making  metal  pipes,  but  to  try  his 
hand  on  some  good  wood  ones  If  he  is  desirous  of  a 
musical  tone  to  his  instrument.  Of  course,  metal 
and  wood,  properly  combined,  are,  perhaps,  neces- 
sary, but  I  think  the  great  mistake  of  our  present 
organ-builders  is  to  use  too  much  metal  and  not 
enough  wood ;  and  I  have  heard,  and  believe  it  to 
be  quite  possible  to  construct  good  instruments 
entirely  of  wooden  pipes— using  wood  of  different 
qualities,  varying  the  scales,  and  what  are  called 
flue  pipes.  Most  beautiful  tones  are  produced  from 
open  wood  pipes,  and  we  know  the  rich  notes  pro- 
duced from  a  violin,  viola,  violoncello,  all  wooden 
instruments,  besides  others.  Try  and  produce  a 
full,  round,  deep,  rich  tone,  like  good  old  port  win*, 
not  a  metallic,  harsh,  and  thin  tone,  a  mistake  for 
brilliancy.— W.  Colliss. 

[25118.]— Sugar  from  Hags.— I  once  tried  this, 
and  the  way  to  go  about  it  is  to  dissolve  some  rags 
in  strong  sulphuric  acid.  Dilute  with  water,  and 
saturate  the  filtered  liquor  with  chalk.  Again  filter 
and  evaporate.  A  sort  of  gum  of  a  dark  colour 
is  yielded.  Boil  this  for  some  time  with  dilute 
sulphuric  acid.  Saturate  with  chalk.  On  evapora- 
tion a  crystallisable  sugar  is  obtained.  Braconnet, 
a  French  chemist,  said  ho  had  obtained  more  than  a 
pound  of  sugar  from  a  pound  of  rags,  but  I  think 
"  T.  B.  Y."  will  be  a  long  time  before  he  does  it.— 
E.  T.  Scott. 

[25120.]— Eleotrio  Bell.— In  reply  to  Mr.  Volk,  he 
distinctly  says  in  his  instructions  the  edges  must 
not  quite  meet.  Now,  I  have  at  the  present  time 
about  100  electric  bells  under  my  charge,  and  better 
cannot  be  seen.  They  are  all  built  on  a  thin  sheet- 
iron  tube,  as  described  by  me  (No.  570,  p.  618).  and 
I  know  that  all  the  sheet  iron  ever  I  saw  of  this 
kind  was  nearly  as  soft  as  copper.  I  have  made 
not  a  few  of  this  kind  of  bells,  and  can  therefore 
recommend  this  to  amateurs.— Tele  Lineman. 

[25122.1  —  Aniline.  —  R.  Holgatc  has  probably 
used  in  his  experiment  pure  nitric  acid.  If  he  will 
obtain  the  strongest  fuming  commercial  acid,  about 
90°  or  100°  Twaddell.  be  will  Sad  it  attacks  the 
benzole  readily  in  the  cold.  I  should  advise  aim  to 
obtain  his  benzole  from  a  manufacturing  chemist, 
as  the  majority  of  druggists  do  not  or  will  not 
know  the  difference  between  benzole,  bonzoline.  and 
other  flight  spirits  from  petroleum.  But  It.  Holgate 
seems  to  think  that  tho  product  (nitro-beuzole) 
obtained  from  the  action  of  nitric-acid  ou  benzole 
is  aniline.  To  procure  aniline  1  part  of  nitro- 
benzole,  after  being  weD  washed,  is  distilled  with 
1  part  of  acetic  acia  and  1 J  part  of  fine  iron  filings, 
a  gentle  heat  only  being  required  at  the  commence- 
ment of  the  distillation.  -William  W.  Stavelkt. 

125140.]  — Harmonium  Beeds.— As  our  very 
obliging  correspondent,  "Saul  Rvmea,"  does  not 
seem  to  know  what  broad  bent  reeds  are,  perhaps  he 
will  be  pleased  to  learn  that  "Alexandre's  broad- 
reed  organ- voiced  harmoniums"  (so  styled)  are 
made  with  the  broad  reeds  bent  as  per  "  Eleve  "  (I 
do  not  mean  the  "Alexandre  organ"— that  is 
another  kind  of  instrument,  which  I  have  not  seen 
the  inside  of)-  I  cannot  tell  Alfred  Charles  where 
he  is  in  fault  that  his  will  not  speak.  I  have  only 
seen  the  inside  of  one  such  instrument  (one  of  2  J 
rows) ;  the  only  thing  I  noticed  peculiar  was  the  size 
of  reed  apertures,  which  were  very  large,  and  I  think 
the  pallet-hole8were  correspondingly  large.  "  A.  C." 
might  try  the  effect  of  a  larger  hole  by  putting  tho 
middle  C  reed  upon  the  tenor  C  channel,  and  see  if 
it  then  speaks  better— W.  N.— L. 

[25152.]— Guttapercha.— If  "Turpintindy  "  will 
put  his  guttapercha  in  a  saucepan  of  clean  cold 
water,  and  let  it  boil  slowly,  and  as  soon  as  it  boils 
take  it  off  the  fire  and  let  it  stand  on  the  hob  for 
about  half  an  hour  with  the  cover  of  the  pan  close 
on.  at  the  end  of  that  time  it  should  be  soft.  Do 
not  allow  it  to  boil  long,  or  else  the  water  will 
honeycomb  it,  and  will  be  difficult  to  remove.  Next 
removo  the  pan  from  the  fire,  and  sweep  clean  a 
portion  of  the  floor,  and  have  ready  some  clean  cold 
water.  Wet  the  floor  and  the  end  of  two  sticks,  and 
with  the  same  remove  the  soft  and  warm  guttapercha 
from  the  pan  by  first  loosening  any  that  may  be 
sticking  to  tho  edge ;  then  get  your  sticks,  or  poker 
and  tongs,  well  under,  and  clipping  them  tight,  lift 
the  guttapercha  bodily  on  to  the  wet  floor  and  press 
the  water  well  out  by  means  of  a  flat  board,  which 
must  bo  kept  wet  with  celd  water  to  prevent  stick- 
ing,  and  as  the  guttapercha  keeps  spreading  yon 
keep  turning  the  outside  edges  over  Into  the  mi  ddle 
and  work  it  as  a  baker  does  dough  until  it  is  pretty 
solid.  You  then  take  hold  of  it  in  your  hands,  and 
breaking  off  a  piece  about  2lb.  weight,  work  it  with 
your  hands  in  the  seme  manner  as  on  the  floor, 
keeping  your  hands  wet  by  dipping  in  cold  water. 
You  can  remove  chips  of  wood  and  foreign  matter 
as  they  turn  up.  When  you  have  one  piece  clean, 
take  another,  and  so  on,  keeping  the  large  piece  soft 
in  the  warm  water  in  the  meantime. — A  Gutta- 
PBRCHA-WORKEB. 

[26165.]— Potential  Energy.— The  answers  ad- 
vanced by  "J.  C.  B.  L."  and  "  Bamus  "  are,  to  say 
the  least,  somewhat  conflicting.  The  latter  has 
evidently  misunderstood  my  question.  The  spring 
is  supposed  to  rust  entirely  through,  until  no  metal 
is  left.  The  former  says  that  the  energy  is  lost  as 


oxidation  advances.  Just  so;  but  how?  Where 
does  it  go  to,  and  what  work  does  it  perform  '<  Mr. 
Lancaster  was  so  happy  in  his  reply  to  the  question 
of  the  poker  and  dull  fire  that  I  venture  to  hope  he 
may  elucidate  this  point  also.— Thea. 

[25168.1- Gilder's  Wax.— The  following  is  ex- 
tracted from  "Cooley's  Cyclopaedia :"— "  Prep.  1. 
Bees-wax,  4ox. ;  verdigris  and  sulphate  of  copper,  of 
each  loz. ;  melted  together.  2.  Bees-wax,  verdigris, 
red  ochre,  and  alum,  of  each  loz.  Used  to  give  red 
gold  colour  to  water  gilding."— Natobalist. 

[25169.]— Paraffin  Stoves.— These,  if  you  get  a 
good  one,  aro  most  useful  things ;  but  C.  H.  B.  V." 
must  take  a  little  care,  and  he  will  get  no  smell. 
The  goodness  of  the  liquor  is  one  thing.  I  pay 
rather  dear  for  mine.  Then  tho  trimming  of  the 
lamp  is  another.  The  wick  should  not  be  nit,  but 
rubbed  off  with  a  bit  of  rag  or  paper ;  then,  in  the 
chief  place,  the  screw  where  the  liquor  is  put  in 
should  be  seen  to.  It  is  almost  sure  in  moving  the 
lamp  about  to  beat  up  through  this,  and  conse- 
quently smell.  Wipe  the  lamp  clean  before  using.  I 
pat  a  pieee  of  indiarnbber  for  the  screw  to  go 
against.  Take  care  of  these  four  things  and  you 
will  have  no  smell.— E.  T.  Scott. 

[25191. J— Canoe.— Many  thanks  to  Mr.  Jones  (p. 
645)  for  his  prompt  answer.  I  want  it  for  ordinary 
sailing  and  paddling,  generally  in  the  river,  but 
sometimes  at  sea,  not  for  racing,  as  there  are  very 
few  here  to  race  with.  I  shall  give  up  the  idea  of 
carrying  two,  so  I  think  the  dimensions  of  your  new 
canoe  will  suit  me  very  well,  and  I  shall  be  much 
obliged  if  you  can  give  me  the  sections  at  different 

f laces  in  the  length  to  make  my  moulds  to  ;  if  not, 
must  make  a  model.  I  do  not  know  the  principle 
of  Mr.  W.  Baden  Powell's  canoe.  Is  it  an  improve- 
ment ?  What  is  the  difference  between  a  standing 
lug  and  revolving  lug  ?  The  shape  you  show  is  the 
only  one  I'm  acquainted  with,  but  I've  had  very 
little  experience.— C.  H.  Boods. 

[26192.]  —Liver.— Do  yon  suffer  enough  to  take 
the  trouble  to  cure  yourself  ?  If  so  I  venture  to 
suggest  that  if  you  will  follow  the  simple  instruc- 
tions I  offer  you  will  lose  your  pain,  regain  your 
spirits,  and  be  a  comfort  to  yourself  and  to  your 
friends,  which  no  man  "with  a  liver  "  is.  Wear 
flannel  next  your  skin.  Take  a  cold  bath,  not 
lower  than  65°  F.  in  a  morxing ;  over  night  you 
may  put  a  handful  of  rock-salt  into  it.  Remember 
that  in  large  towns  the  night-air  is  the  pnrest,  and 
sleep  with  the  top  of  your  window  about  an  inch 
open ;  I  have  done  so  ail  winter,  and  this  with  the 
glass  for  some  days  down  to  7°  P.  Drink  neither 
beer,  porter,  wine,  nor  spirits  unless  it  be  a  glass  or 
two  of  Rhenish  wine  {while)  after,  not  with,  dinner 
—it  is  to  be  had  good  and  cheap.  Do  not  alio w  fried 
butter  or  grease  of  any  kind  to  enter  your  mouth, 
touch  no  pork,  sausages,  or  abominations  of  that 
kind ;  eat  as  little  meat  as  possible,  and  none  at 
all  after  the  middle  of  the  day.  Eat  no  pastry,  no 
muffins,  nor  buttered  toast  nor  hot  cakes.  Eat  no 
new  bread :  but  toast,  or  stale  bread,  or  biscuits. 
If  you  will  eat  cheese,  chew  it  fine  or  eat  it  grated  ; 
it  is  exceedingly  nice  with  bread  and  butter  or  over 
boiled  rice.  Eat  rice,  sago,  tapioca,  in  any  form 
you  like,  with  milk  and  sugar,  but  without  eggs. 
Eat  no  jam,  but  as  much  stewed  fruit,  prunes, 
apples,  lemon,  and  fresh  fruits  when  they  come  in ; 
avoid  much  sugar  with  them,  and  do  not  swallow 
the  skins  of  plums,  gooseberries.  See.  Eat  vege- 
tables, but  they  must  be  cooked  thus— in  much 
water,  which  must  be  changed  at  least  three  times 
while  the  vegetable  is  cooking.  Buy  a  filter 
(charcoal),  keep  it  clean,  filter  the  water  you  drink, 
and  tako  at  least  a  quart  a  day.  Coffee  may  or  may 
not  agree  with  you.  Take  moderate  exercise,  and 
in  all  things  be  moderate.  Avoid  envies  ami  anger. 
If  yo a  will  fear  God,  honour  the  Queen,  and  keep 
your  bowels  open  by  avoiding  all  drugs,  and  do 
what  I  have  told  you,  you  will  presently  thank  the 
English  Mechanic  and— Sibah  Nosneb. 

[25193.] — Organ.— Thanks  to  "Uranium"  for 
information  received  so  far.  By  taking  a  little 
weight  off  the  bellows  1  find  it  has  proved  of  great 
benefit.  I  should  further  be  glad  if  yon  would  kindly 
tell  me  something  about  voicing  the  metal  pipes, 
saying  what  kind  of  tools,  Ac,  are  to  be  used,  also 
insert  drawing  of  the  process  of  the  same.— York- 
shire. 

[25805.]  —  Gleaning  Tile  Pavement  in 
ChuTohea.— In  answer  to  this  query  I  would  inform 
"  Church  Tiles  "  that  we  have  some  of  the  tiles  in 
our  hall,  and  could  not  make  them  look  well  until 
we  were  told  how  to  do  so.  Wash  them  with  some 
soft  so?  p,  and  let  them  dry,  and  then  rob  t  kern  over 
with  some  sweet  oil.  After  a  little  time  be  will  see 
a  great  improvement.  Of  course,  this  must  be  kept 
up.  The  church  should  be  kept  dry  and  well-aired. 
E.  T.  Scott. 

[25208.]— Merourous  Bulpho-cy  onide.  —  T  donbt 
if  cyanate,  or  cyanide,  in  the  ICONS  would  cause 
any  difficulty.  Use  snlpho-cyanide  of  ammonium 
(which  is  quite  cheap  and  readily  obtainable)  in- 
stead of  the  potassium  salt.  Add  it  to  excess  of 
dilute  morcurous  nitrate  in  tho  cold.  Perhaps  addi- 
tion of  a  little  KClOj  wonld  help  the  ignition.  If 
you  try  this,  look  out  for  squalls.  Such  a  mixture 
may  bo  unexpectedly  dangerous  or  spontaneously 
combustible.— Alfred  H.  Allen,  Sheffield. 


[26881.]— Mi 
should  have 


Gold.— That  such  a  hhUoroont 
in  a  Bristol  paper  in  tho  latter 
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•  half  of  the  nineteenth  century  is  another  argument 
for  the  necessity  of  elementary  scientific  education. 
-AL7KKD  H.  AlusK. 

[25^.]— CThemioal.— The  white  powder  obtained 
by  tno  action  of  nitric  acid  on  plumber's  solder  is  a 
bydrated  oxide  of  tin,  called  meta-stannic  acid.  If 

A.  boils  the  solder  in  the  acid  till  no  further 
action  takes  pines,  dilutes  the  liquid  with  water, 
boils  again  and  filters,  ho  may  he  pretty  sure  of 
hiving  all  the  lead  in  '  -  solution  and  all  tho  tin  in 
the  residue.— A  lfked  allen. 

[2S230J-Chemical.  —  Solder,  as  stated,  is  an 

Pb  +  Sn-  ****  wiU  not  """ly  dissolve  in 
MHUj  in  consequence  of  the  lead  becoming  coated 
with  nitrate  of  lead  (Pb.  NO,),  which  will  not 
dissolve  in  strong  acid.  Lead  is  most  useful  as  a 
metal  for  mski  n;r  clieraical  apparatus,  in  consequence 
of  its  not  dissolving  in  strong  HNOj.  HC1,  or  HF. 
However,  load  can  bo  dissolved  in  a  weak  solution 
of  HNps  l.sp.  gr.  1.  2).  Again,  HNO,  operates  on 
tin  with  great  energy,  giving  off  nitrous  fumes, 
while  an  nndissolvakle  white  powder  (stannic  oxide^ 
u  formed. 

4HNO3  +  Sn  =  2  H.0  +  SNO,  +  4NO, 

Stannic  Peroxide  of 
i>  »    .,  oxide.  nitrogen. 

1  eroxide  of  nitrogen  is  the  brown  fumes  givon  off 
Uy  the  action  of  HNO,  upon  Sn.  HCI  slowlv 
dissolves  Sn,  as  a  stannous  chloride  (SnCl,).  the  H 
bung  given  off  as  gas.  From  these  conclusions  you 
can  separate  the  metals  chemically  from  each  other, 
aud  test  thorn  so  that  you  may  know  you  have  done 
*°j  fuue  »ntp  one  test-tube  put  a  piece  of  the  alloy, 
sad  dissolve  in  weak  HNOj;  thu  will  throw  down 
tt*>  mnoxide  of  tin,  and  leave  a  solution  containing 
JM.  which  must  be  drained  off.  Thence  test  with 
UU,  which  precipitates  a  chloride  of  lead. 
Pb  +  2  HCI  =  Pb  Clj  +  H,. 

uno^or         T*,11  fresh  portion  of  the  solution  add 


central  joint.  I  prefer  the  latter,  because  it  runs 
parallel  with  the  grain  of  the  wood ;  but  its  position 
underneath  tho  bridge  should  be  exactly  under  the 
foot.  The  purding  is  let  in  by  means  of  a  cutting 
(.'autre,  the  cutter  made  exceedingly  sharp  and  thin 
and  long,  nnd  set  similar  to  a  plane  iron,  but  up- 
right; that  part  which  rests  on  tho  edge  must 
revolve.  The  outside  cut  must  he  made  first  all 
round  the  instrument.  The  gauge  is  then  shifted 
for  the  inside  one,  and  the  pieoc  is  then  ploughed 
out.  The  narrow  parte  near  F  holes  are  inlaid 
first,  and,  when  dry,  the  inner  out  of  tail-piece  aud 
neck-end  is  then  made,  whieh  operation  outs  the 


purfling  nicely  at  the  corners.  Then  plough  again : 
hut.  before  inserting  the  pnrfling,  mitre  each  end 
first,  so  that  when  finished  off  each  corner  appears 
a  true  mitre.  The  purfling  can  be  bought  at  the 
wholesale  shops,  which,  by  the  wording  of  the  query, 
you  are  not  aware  of. — J.  Belorove. 

[26342.]-Viouin.-In  reply  to  "J.  C,  Ayr,"  the 
following  is  taken  from  "Otto's  Work  on  the 
Violin  " :— "  The  bass-bar  must  be  placed  under  the 
left  foot  of  tho  bridge,  with  its  upj>er  end  Jin. 
nearer  tho  middle  joint  of  the  belly  than  the  opposite 
end  which  turns  towards  the  cheeks.  This  is  the 
Haitian  of  it  iu  all  good  instruments." — Musicue. 


?,494.'  wAlich  Precipitate  a  sulphate  of  lead. 
2  (H-U.  SO*;  +  Pb  =  PbO  80s  +  SO,,  so 


PPt. 


,  so  much  for 


[J*  k*d;  Dissolve  another  piece  of  tho  alloy  in 
HCI.  which  will  dissolve  the  tin  into  a  protochloride. 
out  will  not  <iu.-olvo  the  lead. 

Sn_+  Pb  +  2  H«  =  SnClj  +  Pb  +  H, 
,,y    '  Stannous  Bemaining  Gas. 

Alley.  chloride.  solid. 

ie«  your  stannous  chloride  with  parchloride  of 

mercury,  the  formula  of  the  reaction  is  thus  :— 

_     SnCl- +  2  Hg  Clj  =  SnCl«  +  Hg,Cl». 

I  .r??r  *  ™i£g  ^  Precipitate  mercurous  chloride, 
i  no      :  7°  a  fresh  Portion  of  tho  protochloride 

add  H..S!   a  brown  precipitato  is  the  result,  of 

ralphide  of  tin,  SnCfc  +  HjS  =  SnS  +  3  HCI  — 

SS-  PPt. 

L*^J-Ck«llliM»lr- number's  solder  is  com- 
posed of  lead  and  tin.  To  separate  them,  take  1 
xaueme  or  10  grains  of  the  solder  and  treat  with 
BoeereWv  hot  dilate  nitrie  acid  till  ail  action 
jeases. ,  By  this  means  the  load  is  dissolved,  while 
tee  ha  1*  oxidised  and  remains  insoluble  as  a  white 
Powder,  which  u  filtered  off,  washed,  dried,  ignited 

*  a  tared  porcelain  crucible  over  a  Bunseu  burner 
and  weighed  as  SnOa,  wbich,  x  78660,  aud  then  x 
«fV  0Tlu'  case  may  be,  =  the  peicentage 

*  j  V  V*  Blintti  from  the  oxide  of  tin  is  evapo- 
rated to  dryness,  dissolved  in  about  100  o.c.  of  water, 
»ad  mixed  with  about  an  equal  volumo  of  methy- 
}4t*d  spirit.  Ddute  sulphuric  acid  is  now  added  till 
iicewes  to  cause  any  more  precipitate,  and  the  mix- 
ture allowed  to  stand  for  a  few  hours,  filtered,  the 
precipitate  washed  with  alcohol  till  quite  free  from 

*  id  dned,  ignited,  and  weighed  us  PbSo4.  which, 
»  TK316.  and  then  x  100-  or  10",  as  the  case  may 
fc.  =  percentage  of  lead.— Sugar. 

l^MOj-TGeeajBd  Latbe.— The  purpose  of  the 
™*  tp  obtain  a  slow  speed,  which  is  rndis- 

Ptnmble  for  the  execution  of  a  variety  of  works  : 
sod  as  the  various  materials  and  sixes  require  to  be 
dnven  at  different  speeds,  the  advantage  of  the  back 
gar  over  the  ordinary  lathe  will  be  obvious.— 

.  [«240.]-O«wecl  Lathe.— The  advantage  of  this 
h  taat  yon  increase  the  power  of  tho  lathe  for  large 
l  i*  yon  Dnd  tDe  lathe  revolving  slowly 
'nuijrh  for  large  work  the  foot  treadle  would  have 
w  work  so  slowly  that  you  would  not  get  over  the 
mad  point.  By  using  the  back  gear  you  are  enabled 
w  treadle  quickly  and  yet  have  slow  rotation  of  the 
"one  1  on  can  get  some  of  the  effect  of  back  gear 
?  .lT1"?  a  ^rgo  ™»ndrel  and  a  very  small  pulley 
wi  the  wheel,  tho  latter  being,  aay.  one-third  of  the 
"nuer .  j^j  eTen  y,is  ^  not  Bjow  enoa(?h  for  mftny 

Pwposes,  when  turning  metal,  though  slow  enough 
'or  wood.— B.  P.  A,  e 

Jf  MOJ-Oegred  Lathe.— The  advantages  are 

™u>J.  By  putting  on  the  back  gear  it  considerably 
waeei 1  the  speed  of  the  mandrel,  thereby  gaining 
Pow*r  to  overcome  a  heavy  cut  especially  a  large 
wmwler.  such  as  surfacing  a  face-plate.  It's  all 
T  *cll  to  have  a  fast  speed  while  turning  a  small 
fi  ETj  •  •  as  ,on  brin8"  your  to01  into  tne  larger 
m  a  j  '?F  al  the  Bame  »P««d.  your  tool  would 
k  \  nred  or  blunt,  your  lathe  would  stop,  and  you 
"TOM  find  yourself  ont  of  breath  and  distrusted 
*»tt  year  work.— J.  B.  Pubvis. 

pyi2.]— Tiolln.— There  appears  to  be  no  fixed 
SLyi^^SFU0  P°«tipn  of  bass  bar;  mam-  are 
mkiy  with  the  fourth  string,  others  with  the 


[2SM3.1— Dog.— lliecoatof  all  animals  is  affected 
ire  or  lees  by  unsuitable  diet.  Indian  meal  is  very 
Kting ;  and  as  the  natural  food  of  dogs  is  flesh 
— at  I  would  recommend  "  J.  C."  to  give  a  moderate 
amount  of  cooked  meat,  or  meat  dog  biscuits,  which 
mav  be  hon?ht  anywhere,  giving  up  Indian  meal 
and  physic.  Also  give  plenty  of  air,  exorcise,  fresh 
water,  aud  clean  straw  to  sleep  on,  all  of  which  are 
necessary  to  a  dog's  health.— W. 

[25241.]— Oat  Cake.— There  is  a  substance,  some- 
what hko  wash  leather  in  appearance,  made  and  sold 
in  Yorkshire,  and,  I  suppose,  in  other  parts  of 
England,  under  the  name  of  "oat  cake."    As  this 
is  probably  tho  article  which  "  Brewer"  has  tasted, 
I  can  awrociate  his  statement  that  it  was  unpala- 
table.   Real  oat  cake,  when  well  mode,  has  a  very 
pleasant  taste,  and  when  eaten  with  some  other 
articles  of  diet  is  delicious.   It  is  many  yean  since 
I  saw  it  made,  but  I  shall  try  to  describe  the  process 
from  memory.   The  oatmeal  nsed  is  the  kind  called 
coarse,  as  distinguished  from  that  ground  to  flour, 
tret  it  good  if  you  cau,  but,  so  far  as  my  experience 
goes,  that  will  uot  be  an  easy  matter  in  England. 
Put  about  half  a  pound  into  a  small  bowl,  mako  a 
bole  iu  tho  middle,  so  that  the  meal  stands  up  in  a 
wall  around  the  sides  of  the  dish,  and  sprinkle  about 
a  quarter  of  a  teaspoonful  of  carbonate  of  soda  and 
the  same  quantity  of  salt  over  it.    Then  pour  in 
enough  boiling  water  to  form  the  meal  into  a  thick 
paste.   Turn  it  out  of  the  bowl  upon  a  board,  on 
which  you  have  two  or  three  Vandfuls  of  dry  meal. 
Knead. the  dry  meal  into  the  paste  until  it  becomes 
very  stiff  and  short.    Boll  mto  a  cake  about  a 
quarter  of  an  inch  thick  and  cut  into  any  shape  that 
is  desired.   Bake  ou  a  hot  plate  or  griddle  (a  thin 
circular  sheet  of  iron  hnng  over  the  fire,  not  unlike 
a  large  frying-pan  without  sides)  until  the  cakes 
become  hard  enough  to  lift  without  bending,  and 
then  toast  them  in  front  of  the  fire  until  they 
become  crisp,  when  the  baking  is  complete.  They 
may  be  baked  by  simply  toasting  them  in  front  of 
a  clear  fire  without  being  put  upon  a  griddle  at  all. 
A  great  deal  depends  upon  the  baking,  which  onght 
to  be  done  slowly.   Butter,  lard,  or  dripping  may 
be  put  into  the  doncrh,  and  will  make  the  cako 
shorter  and  more  palatable.    If  the  cake  becomes 
yellow  inside,  too  much  soda  has  been  used.  Should 
the  cake  bo  kept  for  a  few  days  before  it  is  required 
it  will  be  all  tho  better  for  being  re-toasted.  An 
excellent  cake  may  be  made  with  oatmeal  and 
potatoes  in  tho  following  manner,  as  nearly  as  I  can 
remember :— Place  some  well-boiled  potatoes  (those 
left  over  from  dinner,  say)  on  the  bake-board, 
sprinkle  them  with  salt  and  pound  them  with  the 
rolling-pin  until  no  lumps  are  left.   Then  mix  them 
with  oatmeal  until  a  stiff  dough  is  formed.   Boll  it 
out  into  a  cake  a  quarter  of  an  inch  thick,  and  cut 
into  any  shapes  required.   Bake  on  a  hot  plate  or 
griddle,  turning  them  over  as  soon  as  one  side  has 
been  done,  and  do  not  toast  tbem.   They  are  best 
when  new,  and  will  be  found  very  nice  when  eaten 
with  a  little  butter  before  they  are  cold.   If  allowed 
to  stand  for  a  day  or  two  before  being  eaten  fry 
them  in  butter  or  dripping,  and  eat  while  hot.  No 
doubt  "  Brewer"  knows  how  to  make  porridge,  and 
I  need  say  nothing  with  regard  to  that.  Newly- 
ground  oatmeal  is  best  for  porridge,  and  old,  but 
not  too  old,  for  oat  cakes.— J.  S.  W. 

[252-tt.l— Oat  Cake.— I  am  pleased  to  find  our 
English  friends  inquiring  about  the  virtues  of  oat- 
meal. Scotch  oatmeal,  as  generally  made,  is  a  hard 
unpalatable  article,  but  let  your  kindly  English 
matrons  and  bonnie  braw  lass?s  proceed  as  follows, 
aud  I  think  they  will  not  be  disappointed.  Like 
"  Little  Tommie,"  I  would  say  this  is  my  mother's 
way:— Take  a  lump  of  good  lard,  or  roast-beef 
dripping,  say  tho  size  of  a  small  hen's  egg,  put  it  in 
a  small  bowl,  fill  up  with  boiling  water— about  a 
pint  English— and  let  the  fat  dissolve.  Take  another 
bowl  six  times  the  size,  three  parts  full  of  good  oat- 
meal, pour  in  theconteuts  of  tho  small  bowl,  no  salt, 
mix  up  very  stiff,  then  tumble  out  upon  the  bake- 
board,  knead  it,  spreading  dry  meal  over  and  under 
when  flattening  out,  roll  it  into  a  round  cake  three- 
9;ghths  of  an  inch  thick  (thoy  are  too  fragile  whou 
thinner),  and  of  a  size  to  fit  the  girdlo ;  cut  into 
three  parts  (from  outside  of  circlo  to  centre),  rub 


both  aides  airain  thoroughly  with  dry  meal,  place 
upon  the  girdlo  (a  round  iron  pinto,  about  18ul 
diani.,  with  arched  handle)  above  tho  tire,  which 
should  be  hoi  |  let  it  remain  until  stiff  enough  to 
handlo  cautiously,  then  transfer  to  a  toaster  before 
tho  fire,  and  toast  till  all  moisture  nvnporates,  and 
when  the  girdle  is  cleared  replace  with  fresh  cakes. 
When  toasted  it  is  ready  for  putting  by.  but  nlwnys 
before  using  retoast  it,  without  browning,  a.-.d  it 
will  be  found  crisp  and  pleasant,  and.  for  breakfast, 
with  ham  And  og^s,  delicious.   Oatmeal  porridge  is 
made  by  simply  sprinkling  carefully.  «hw  :  !irring, 
into  a  pot  of  boiling  water,  with  salt.  :is  much  good 
meal  as  will  make  it  of  the  desired  eon  neteneV,  and 
boiling  h:ilf  nn  hour,  stirring  almost  constantly. 
Unaccustomed  mouths  are  disgusted  with  oatmeal 
porridge  because  it  is  frequently  made  much  too 
thick,  ami  only  halt'  boiled.  K  m  !•  -  being  lumpy, 
through  sprinkling  the  meal  in  carelessly.    I  trust 
our  friends  iu  tho  South  will  give  the  thing  a  fair 
trial  before  pronouncing  against  oatmeal  porridge 
and  cake;  in  regard  to  which, although  I  hold  them 
iu  too  high  respect  to  thiuk  the  Scotch  a  superior 
race,  they  may  tales  a  leaf  out  of  our  book,  and 
thereby  acquire  brain,  bone,  and  muscle,  without 
also  acquiring  corpulency.   At  tho  same  tiuio  there 
are  muny  who  have  au  iuviucible  dislike  to  porridge. 
Leaving  some  more  scientific  correspondent  to 
analyse  the  component  parts  of  the  grain,  and 
describo  its  influence  upon  the  animal  economy,  I 
content  myself  with  the  results  of  ordinary  observa- 
tion where  oatmeal  is  freelv  nsed.    Even  Dr.  John- 
son, I  dare  >  iv.  knew  the  benefit  of  feeding  horses 
upon  oats.    Certainly  where  hard  work  has  to  bi» 
done,  cither  by  man  or  beast,  either  with  brain  or 
muscle,  there  is  nothing  like  oats,  but  not  of  I  oats — 
at  least  in  th-  case  of  man.   Tho  practice  here  in 
the  West  of  Scotland  is  to  nse  oatmeal  in  the  form 
of  cake  or  porridge,  chiefly  the  latter,  once  a  day. 
If  one  makes  a  hearty  breakfast  with  oat  cake 
instead  of  bread  or  potatoes,  one  may  go  without 
one's  dinner  with  less  inconvenience,  because,  while 
solid  and  satisfying,  it  is  ueverheavy  nor  indigestible. 
Lastly,  I  would  recommend  all  little  people  who 
have  not  attained  maturity,  and  are  doubtful  of 
attaining  a  decent  standard  of  height,  to  use  oat- 
meal, aud  the  ottener  the  better.   1  forgot  to  say 
that  porridge  is  taken  with  new  milk.— Strath- 
bungo. 

[25244.]— Oat  Cake.— I  can  give  "A  Brewer" 
the  methods  of  cooking  oatmeal,  which  I  see  in 
practice  every  day.  Por  oaten  cakes  take  some  meal, 
mix  with  it  a  little  salt  and  melted  snet,  and  suffi- 
cient water  to  work  it  into  a  thick  dough,  roll  out 
into  a  cake  as  tbin  as  possible,  divide  into  quarters, 
and  spread  out  on  the  girdle  "  (a  flat  circular  piece 
of  iron  about  13in.  'diameter,  suspended  over  the 
fire),  and  bake  each  side  in  turn.  The  cakes  must 
then  be  toasted  before  the  fire  till  they  are  curled 
and  crisp.  They  mnst  be  crisp  and  brittle  to  be 
palatable— Plouohman. 

[2&a4V] -Violin's  Ago.— Hart,  on  the  violin, 
says  John  Nor  bora,  London.  1723.  Unless  you 
understand  the  matter  thoroughly  do  not  touch  the 
sonndpost,  but  take  the  violin  to  Wardour-street, 
say  to  W.  E.  Hill,  and  he  will  put  it  right.— Julius. 

[25246.]— Dredge.—"  Q.  W.  B.,"  if  he  wants  a 
dredge  for  oysters,  I  would  strongly  advise  him  to 
buy  a  galvanised  one  instead  of  trying  to  make  one, 
they  require  proper  adjustment,  or  they  will  not  tow 
properly.  If  he  wants  it  for  dredging  specimens  I 
would,  in  bis  place,  get  "The  Seaside  Book,"  by 
W.  H.  Harvey,  where  one  is  fully  described,  too 
long  for  me  to  copy.  It  is  published  by  John  Van 
Voorst. — Fisherman. 

[25248.]— Tinning  Braes  Tape.— Smooth  file  to 
a  clean  surface  the  part  to  be  tinned,  then  sprinkle 
on  a  little  powdered  resin,  or,  better  still,  "  spirits 
of  salt  "  applied  with  a  feather :  this  acts  as  a  flux 
to  the  solder ;  next  rub  the  part  with  a  clean  copper 
tool  sufficiently  hot  without  burning  the  face.  You 
will  then  find  the  solder  to  flow  freely  and  adhere  to 
the  tap.— Herculkas. 

[25249.]— PhotograpMo  Varnish.— Try  white 
hard  varnish  from  the  oil  and  colour  stores,  and 
thin  down  with  methylated  alcohol ;  filter  through 
paper,  and  ready.  I  have  used  it  for  five  years,  and 
the  negatives  are  still  good  and  clean,  and  will  stand 
hot  snn. — Amatiuh. 

[25249.]— Photographlo  Varnish.— Get  lioz.  of 
white  hard  spirit  varnish  from  any  oil  and  colour 
warehouse,  and  add  2£os.  of  my  thy  la  ted  spirit.  I 
have  always  used  this,  and  never  had  any  fault  to 
find  except  once,  when  it  gave  a  matt  surface,  which 
I  traced  to  water  iu  the  spirit.— SoiO. 

[25250.]— Telescope.— The  arrows  spoken  of  by 
"G.  W.  V."  on  the  tubes  of  his  telescope  are 
intended  to  be  brought  into  oue  straight  line  with 
each  other,  when  the  tubes  are  all  drawn  out,  to 
show  in  what  position  of  tho  tubus  the  telescope  per- 
forms best.  1  remember  having  for  a  time  a  2ft. 
telescope  byBerge,  successor  to  Kuiusden,  which  was 
inurxed  in  this  way.  1  believe  they  bavo  nothing  to 
do  with  the  focussing.  A  ring  is  sometimes  drawn 
round  the  eye-tube,  aud  tho  eyu-tu'uo  only,  for  this 
purpose;  but  as  different  eyes  aud  different  dis- 
tances of  objects  require  diffor^nt  focuses  it  only 
gives  a  sort  of  general  or  avt  rage  focus.  I  would 
never  mark  a  telescope  in  this  way.  but  tho  arrows 
for  the  proper  position  of  tho  tubus  are  good.— 
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[26353.]— Mounting  Photon.— 1.  The  neutra 
tint,  a  brownish  grey,  if  rather  dark  all  the  better. 
2.  Toned,  most  decidedly ;  the  best  way  is  to  hare  a 
tinted  centre  with  white  ronnd  it.— Scio. 

[25254.^— Sulphuric  Acid.— If  only  sulphuric 
acids  and  sulphates  are  present  the  former  can  he 
readily  detected  and  estimated  by  trituration  with 
standard  alkali.  If  other  acids  are  present  concen- 
trate the  solution  if  necessary,  and  when  quite  cool 
add  twice  its  volume  of  strong  alcohol.  After 
standing  some  time  filter  from  the  precipitated  sul- 
phates, dilute  the  filtrate,  boil  off  the  alcohol,  and 
precipitate  the  sulphuric  acid  with  barium  chloride 
in  the  usual  way.— Alfred  H.  Allen,  Sheffield. 

[85264.]— Sulphuric  Acid— Free  sulphuric  acid, 
in  the  presence  of  sulphates,  can  be  estimated  by 
using  a  standard  soda  solution.  Consult  Sutton's 
"Volumetric  Analysis."— William  W.  Statelet. 

[2.5254.]— Sulphuric  Acid.— Put  some  drops  of 
the  liquor  to  be  tested  on  a  porcelain  capsule  and 
evaporate  at  100°  C,  then  add  a  drop  of  strong 
solution  of  sugar.  If  free  sulphuric  acid  be  present 
there  should  be  given  a  black  or  dark  stain. 
Sulphates  having  an  acid  reaction  do  not  produce 
this  action,  nor  do  other  acids  under  these  circum- 
stances. This  method  is  extracted  from  "  Poggen- 
dorf."— Tallt-Ho. 

[25255.]— Noise  in  Supply  Pipe.—"  Vet "  hoars 
two  noises,  one  caused  by  the  water  being  drawn  off 
from  his  screw  valve  tap  and  the  other  caused  by 
the  water  running  through  a  ball  tap  into  small 
cistern  to  replace  that  drawn  off ;  both  noises  may 
be  done  away  with.  Let  him  take  the  measure  of 
the  diameter  of  the  nozzles  of  both  taps,  and  get 
abont  a  foot  of  indiarubber  tube  to  fit  on  each  ;  he 
can  tie,  with  copper  wire  or  twine,  these  lengths  on 
to  each  nozzle  so  that  the  end  of  tube  will  dip 
pretty  well  under  surface  of  water  in  his  supply 
cistern,  and  into  any  vessel  held  under  his  scraw 
valve  cock.  If  ho  would  prefer  a  more  permanent 
job,  a  plumber  or  tinman  would  in  half  an  hour  put 
on  metal  ferrules  of  necessary  lengths  in  lieu  of  the 
indiarubber  tubes.  I  have  often  wondered  that  this 
plan  has  not  been  universally  adopted  to  ball-cocks 
in  cisterns,  as  the  disagreeable  noise  of  the  water 
running  into  the  cistern  may  be  heard  in  every 
room,  through  which,  or  near  to  which,  pipes  from 
the  cistern  may  run  ;  water  and  metals  beiug  such 
perfect  conductors  of  sound.— G.  Pinninqton. 

[2526a]  —  Turning  Shafting  in  Lathe.  —  I 
imagine  you  use  a  slide-rest  for  true  turning  so 
long  a  shaft.  If  so,  the  best  plan  is  to  drill  and  tap 
a  hole  in  the  edge  of  the  top  plate  and  screw  in  a 
bit  of  iron,  bent  so  as  to  hook  over  the  rod  just  in 
advance  of  the  tool.  The  stay  will  thus  constantly 
act  opposite  the  latter  and  prevent  the  work  receding 
from  it.  A  pair  of  dies  in  a  properly  made  adjustable 
standard  supply  a  still  better  form,  hut  are  costly. 
In  any  case  some  provision  has  to  be  made  for 
advancing  the  stay  as  the  work  gets  reduced  in  size. 
A  very  useful  form  of  back  stay  is  one  like  a  hand- 
rest  with  forked  foot,  which  hitter  can  be  clamped 
to  the  slide-rest  by  a  large-headed  bolt.   I  give  a 


very  rough  Bketch  of  what  I  mean.  All  sorts  of  top 
pieces  can  be  fitted  into  the  socket,  and  when  not 
wanted  for  slide-rest  the  whole  concern  forms  a  rest 
for  a  small  lathe.  Indeed,  it  is  from  such  that  I 
have  made  these  back  stays.  The  base  must  not  be 
too  wide  so  as  to  get  in  the  way  of  the  tool.  There 
are  many  other  forms  used,  but  for  one  easy  to  rig 
up  and  cheap  the  above  answers  well.  At  the  same 
tune  it  may  be  observed  that  a  good  deal  depends  on 
true  centreing  such  a  shaft.  If  it  wobbles  no  die 
stay  of  the  kind  will  answer,  but  a  place  must  be 
turned  true  near  the  middle  of  its  length,  and  a 
fixed  back  stay  used  instead  ef  a  traversing  one.— 
J.  L. 

[25280.]— Force  on  Pipe.— The  perpendicular 
pipe  of  1  square  foot  in  area  to  30ft.  in  height  will 
contain  30  cubic  feet  of  water.  One  cubic  foot  of 
water  -  l.OOOoz.  .•.  weight  on  end  of  short  pipe 
=  30,000oz.  =  1,8701b.  Taking  atmospheric  pressure 
into  account  lit  x  15lb.  must  be  added  to  the 
1,8701b.  .-.Weight  =  4,0301b.— Beomo-Iodikb Spa. 

[25262.]— Water.  —  A  list  of  the  principal  im- 
purities, so-called,  of  water  would  contain  sodic 
chloride  and  sulphate,  potassic  sulphate,  ferrouB 
sulphate,  magnesic  carbonate,  calcic  carbonate, 
chloride  and  sulphate,  and  among  the  less  frequent 
impurities  we  should  find  in  one  form  or  other  iron, 
lead,  iodine,  bromine,  arsenic,  copper,  antimony, 
Ac.,  Ac.  Now,  to  give  tests  for  all  these  substances 
would  occupy  much  space,  and  be  of  little  general 
use.  I  will,  however,  give  a  few  of  the  principal 
methods  of  roughly  .detecting  most  general  im- 
purities. Should  you  wish  for  more  definite  tests  I 
shall  be  pleased  to  give  them,  or  our  friend  Mr. 
Allen  would,  I  am  sure,  give  all  information.  Now, 


if  you  will  procure  the  following  solutions  -.—(a) 
solution  of  nitrate  of  silver,  (b)  solution  of  iodide 
of  potassium,  (e)  solution  of  nitrate  of  baryta,  (d) 
solution  of  yellow  prussiate  of  potash,  (0}  solution 
of  oxalate  01  ammonia ;  then,  by  the  addition  of  (a) 
to  a  sample  of  water,  precipitate  would  indicate 
sodic  chloride  or  hydrochloric  acid,  (b)  to  another 
sample,  precipitate  would  indicate  lead,  (c)  pre- 
cipitate, potassic  sulphate,  (d)  precipitate,  iron,  («), 
after  the  addition  of  soap,  lime.  For  organic  im- 
purities Condy's  disinfecting  fluid  is  useful.  The 
water  should  have  the  solutions  added  to  it  in  drops, 
and  should  its  colour  disappear  it  gives  evidence  ef 
organic  impurities.— W.  J.  Lancaster. 

[25287.]— Making  Hole  in  Iron.— Ton  should 
have  mentioned  whether  wrought  or  cast  iron.  If 
the  former,  I  believe  your  drill  is  not  hard  enough. 
Harden  it  again,  and  bring  it  down  to  a  light  straw 
colour ;  try  again,  and  I  believe  you  will  succeed.  .If 
the  latter,  there  is  very  little  chance  of  success. — 
Berlin. 

[25271.1— CharooaL— Wood  charcoal  (carboligni) 
is  the  wood  of  the  oak,  beech,  or  hazel,  charred  by 
exposure  to  a  red  heat  without  access  of  air.  Wood 
yields  from  14  to  23  per  oent.  of  charcoal.  For  medi- 
cal purposes  wood  may  be  limited  in  a  close  vessel 
to  a  red  heat,  until  all  volatile  matters  have  escaped. 
The  charcoal,  when  cool,  should  be  kept  in  stoppered 
bottles.  It  may  be  very  conveniently  made  into 
biscuits  with  some  flour.  Medicinal  properties- 
Antiseptic  and  absorbent ;  given  in  powder  or  in  cap 
sules  in  cases  of  distension  by  intestinal  gas,  and  m 
foul  eructations,  also  in  dyspepsia,  attended  with 
flatus  and  acidity.  Externally,  as  a  poultice,  it  ab- 
sorbs the  f fetor  of  foul  ulcers.  Dose :  20  to  00  grs. 
—J.  M.  D. 

[25272.] — Curve— The  curve  assumed  by  water 
rotating  in  a  cylinder  is  a  parabola.  Could  not 
some  of  the  speculum-makers  of  "ours"  take  a 
hint  from  this  fact,  and,  say,  by  rotating  a  mixture 
of  plaster  of  Paris  and  water  until  it  sets,  obtain 
from  it  a  mould  or  core  wherewith  to  cast  a  metal 
speculum  from  ?  The  operations  of  grinding  and 
polishing  same  could  be  accomplished  by  modifica- 
tions of  this  principle.— Q.  Pinninqton. 

[25275.]— Yeaat.—"  Upsilon  "  may  get  brewer's 
yeast  into  the  solid  state  he  requires  by  putting  it 
into  coarse  canvas  bags  and  subjecting  the  bags  to 
pressure ;  but  he  will  not  then  find  it  to  answer  as 
well  as  German  yeast.  As  far  as  my  experiments 
have  gone  the  foreign  yeast  seems  to  be  quite  a  dif- 
ferent thing  to  the  ordinary  brewer's  yeast.  I  have 
had  no  opportunity  of  trying  distiller  s  yeast.  Can 
any  correspondent  say  if  as  good  an  article,  in  a  dry 
state,  is  made  in  this  country  as  the  German 
yeast  P  I  fancy  "  Upsilon  "  will  have  to  experiment 
for  himself  pretty  largely  before  the  Yorkshire  or 
Devonshire  brewers  will  be  called  upon  to  supply 
barm  for  the  "  rush  "  he  intends  to  make  into  the 
yeast  trade.  If  any  one  knows  the  secret  he  asks 
for,  it  will  be  too  profitable  to  themselves  to  com- 
municate to  the  first  inquirer ;  but  still,  there  is  no 
harm  in  asking,  can  a  substitute  for  German  yeast 
be  made,  and  is  it  made  in  England  ?— G.  Pinninq- 
ton. 

[25280.]  —  Harmonium  Stops.  —  "  Angelina," 
about  to  purchase  a  harmonium,  wishes  to  know  a 
few  of  the  "  most  useful  stops."  In  the  first  place, 
don't  count  the  stops  at  all,  but  open  the  instru- 
ment and  count  the  rows  of  reeds.  Then,  if  the 
quality  suits,  you  can  buy  as  a  1-row,  2-row;  and  so 
on  according  to  the  number  of  reeds.  Seeing  that 
7  stops  can  easily  be  put  on  an  instrument  with 
one  row  of  reeds  it  is  no  use  to  describe  an  instru- 
ment by  the  number  of  stops.  On  the  harmonium, 
as  on  the  American  organ,  the  rows  are  almost  in- 
variably divided  in  the  centre,  and  whatever  names 
may  be  placed  on  the  stops  one  can  only  judge  of 
the  value  of  the  instrument  by  hearing  it.  A  1-row 
has  8ft.  reeds,  divided  into  cor  anglais  and  flute 
when  stops  are  put  on  ;  a  2-row  adds  the  16ft. 
reeds,  divided  into  bourdon  and  clarinette  ;  a2i-row 
has  either  a  half-row  of  4ft.  reeds,  or  of  8ft.,  tuned 
a  quarter  tone  sharper  or  flatter  than  the  flute, 
giving  the  voiz  celeste.  Larger  instruments  add  a 
row  of  4ft.  reeds  throughout,  labelled  clarion  and 
fife,  or  a  second  row  of  8ft..  but  of  different  quality, 
labelled  bassoon  and  hautbois,  the  latter  more  or 
less  resembling  in  tone  the  instrument  after  which 
they  are  named,  and  so  on.  The  expression  shuts 
off  the  reservoir  and  the  wind  goes  direct  from 
feeder  to  reeds,  the  tremolo  causes  a  shivery-shakery 
sound  or  a  rampant  chattering  row,  the  sourdine 
reduces  the  wind  passage  of  the  bass.  The  last 
three  are  the  only  stops  that  can  possibly  be  wanted 
on  a  one-row  instrument  by  the  most  inveterate 
lover  of  stop-knobs,  for  cor  anglais  and  flute  do 
nothing  more  than  shut  up  the  one-row  of  reeds 
and  leave  nothing  to  sound  till  one  of  them  is 
drawn,  and  if  you  want  the  sourdine  or  the  tremolo 
you  must  close.thc  cor  anglais  or  the  flute,  unless  the 
maker  has  taken  the  trouble  to  connect  the  valve- 
actions  inside.  Fortes  are  invariably  shams.  On  some 
instruments  they  are  of  use,  but  those  ins  tremens  are 
rarely  seen.  Yon  can  do  the  forte  with  the  bellows. 
The  grand jeu  draws  all  the  rows  of  reeds  at  once. 
Sitting  in  front  of  an  instrument  the  stops  to  the 
right  govern  the  treble  reeds,  those  tb  the  left  the 
bass.  One  thing  remember,  that  "  stops  "  without 
reeds  are  worth  about  Is.  each,  and  dear  at  that 
with  their  crockery  faces.  Ton  understand,  then, 
that  pressing  down  the  4th  C  from  bass  end.  with 
the  flute  out,  gives  C  in  the  staff  at  concert  pitch 


(should  do);  clarinette  gives  the  octave  lower  with 
the  same  key,  and  fife  .gives  the  octave  higher  ;  but 
as  to  the  effect  it  depends  on  the  quality  of  the 
instrument-Hind  the  player.— Saul  Bthea. 

[25 282:1— Sulphate  of  Magnesia.— It  is  impos- 
sible to  obtain  a  solution  of  the  strength  desired.  I 
should  suggest  water  for  washing  it  off  the  cylinders, 
unless  there  is  some  practical  objection  which  I  am 
not  aware  of  .—Alfred  Hi  Allen. 

[25285.]— Cad—The  "Slang  Dictionary"  gives 
the  following  meaning  of  the  word  "  Cad :  — "  Cad, 
or  cadger  (from  which  it  is  shortened),  a  mean  or 
vulgar  fellow ;  a  beggar ;  one, who  would  rather  live 
on  other  people  than  work  for  himself ;  a  man  who 
tries  to  worm  something  out  of  another,  either 
money  or  information.  Johnson  uses  the  word,  and 
gives  huckster  as  the  meaning  (huckster,  one 
who  sells  goods  in  small  quantities— a  pedlar), 
but  I  never  .heard  it  used  in  this  sense.  Apparently 
from  eager,  the  old  cant  term  for  a  man.  The 
excluaives  of  the  English  universities  apply  the 
term  cad  to  all  non-members.— Bob  Bot. 

[25288.1—  Locomotive.— Pambour's  rule  is  the 
simplest  for  finding  the  tractive  force  of  locomotives. 
Thus : — The  square  of  the  cylinder's  diameter  x  by 
the  stroke,  then  +  by  the  diameter  of  the  wheel 
(the  units  of  measure  being  inches)  will  give  the 
tractive  force  for  each  pound  of  off  Retire  pressure 
upon  both  pistons.  Assuming  the  boiler  pressure 
at  1401b.,  the  reversing  handle  being  over  in  the 
extreme  notch,  the  valve  would  then  cut  off  steam  at 
76  or  70  per  oent.  of  the  stroke  of  piston ;  expansion 
would  then  take  place  for  about  10  per  cent,  more ; 
the  rest  of  the  stroke  would  be  in  a  free  exhaust,  so 
the  effective  or  average  pressure  per  square  inch  is 
brought  down  to  about  120.   The  question  would 

then  stand  thus  v^JL^JL^9  =  H,629lb.  This 

80  5 

gives  the  force  exerted,  minus  the  slight  friction 
of  the  engine. — H  b  ecu  leas. 

[26289.]— Locomotive.— The  tractive  force  of  an 
engine  with  wheel  8'  84"  diameter,  cylinders  18"  x 
24  ,  and  pressure,  say  1301b.,  will  be  7,7901b.— 
Locom.,  Newcastle. . 

[26288.]— Locomotives,— The  tractive  force  of 
an  engine  with  ~18in.  *  24in.  cylinders,  8ft.  SJin. 
wheels,  is  98  501b.  The  Great  Northern  Railway 
have  some  new  4-coupled  engines  with  17|in.  x  2flin. 
cylinders,  6ft.  8in.  wheels,  the  tractive  force  of 
which  is  192  81b.— H.  B. 

[26287.]— Telegraph.— Imagine  a  clock  which  has 
the  twelve  letters.  i,fi,  C.  DTE,  F,  G,  H,  I,  K,  L,  M, 
arranged  round  the  dial  in  the  place  of  the  ordinary 
figures.   It  is  very  clear  that  if  A.  telegraphed  to 

B.  the  letter  K  he  would  know  that  the  corresponding 
figure  on  the  clock  was  10,  and  that  A  signified  that 
it  was  10  o'clock.  Now,  if  minutes  are  to  be  ex- 
pressed the  above  letters  are  again  used  :  thus,  if 
A.  telegraphed  the  letter  K  a  second  time  he  would 
mean  10  minutes  past  10.  But  in  order  to  get  any 
number  of  minutes,  such  as  12,  14,  27,  Ac.,  we  must 
have  additional  signs,  and  these  are  supplied  by 
placing  B,  S,  W,  X  at  every  minute  between  the 
other  letters.  The  following  are  a  few  examples  to 
elucidate  the  above:— A,  B,  X  signifies  lh.  14m.; 

C.  B,  3h.  lni. ;  F;  K,  S,  6h.  62m. ;  H,  D,  W,  8h. 
23m.— C.  V.  8. 

,25288.]— American  Chuck— There  are  different 
kinds  of  American  chucks— viz.,  the  Acme  drill 
chuck,  the  Warrick  chuck,  Cushman's,  the  Victor 
drill  chuck,  the  Danbury  drill  chuck,  Horton's  lathe 
chuck,  Westcott's  lathe  chuck,  American  lathe  chuck, 
Morse's  adjustable  chuck,  the  Beack  chuck,  and 
others.  Which  of  those  docs  the  querist  mean? 
The  Beack  chuck  is  unscrewed  from  the  first  milled 
rim  from  the  front.  Cushman's  drill  chuck,  by  taking 
out  the  screw  opposite  to  the  nut  in  which  the  key 
fits,  then  unscrewing  the  fan  in  which  the  jaws 
fit,  the  jaws  can  then  be  taken  out  easily  and 
cleaned.  As  the  jaws  are  numbered  there  is  no 
difficulty  in  putting  together  again.  —  Jbeemt 
Dm  lee.  . 

K 5290.  J— American  Exchange.— Example  :— 6 
.  75  cents,  at  484  at  rate  of  exchange  :— 
4  84)  6076  (£  10 
4840 

484  ■  

2   «=  242)  2350  (9s. 
2178 

242   

12  =2018  )  17200  (8d. 
16133 

1087  =  near  Jd. 
2016 

Answer,  jBIO  9b.  8Jd.— G.  Pinninqton. 

[25202.]— Prince  Rupert's  Drops.— These  drops 
of  glass  are  made  by  allowing  the  molten  metal  to 
fall  into  water ;  hence  the  glass  condenses  rapidly 
upon  outer  portion,  and  thus  causes  a  heavy  strain 
upon  central  portion.  These  two  forces  are  equal  so 
long  as  the  drop  remains  constant,  but  the  moment 
the  continuity  is  broken  the  central  portion  bursts 
out,  shattering  the  whole  into  fragments.  The  con- 
tained air  assists  very  much  in  this  disintegrating 
process.  Glass  generally,  if  not  properly  annealed, 
will  fly.  and  sometimes  break  up,  but  it  will  not  be 
converted  into  powder  unless  made  in  si 
as  Rupert's  drops.— W.  J.  Lancaster. 
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[2S292.]  — Priace  Rupert's  Drops. — Yon  are 
probably  aware  that  Prince  Rupert's  drops  are  made 
by  dropping  molten  glass  into  cold  water.  The 
sodden  cooling  hardens  the  outer  surface  while  the 
inner  portion  is  yet  molten,  and  as  this  cools  it 
tends  to  contract  and  decrease  the  size  of  the  drop, 
bat  the  outer  shell  being  bard  refuses  to  contract, 
and  thus  the  whole  drop  is  thrown  into  a  state  of 
extreme  tension.  Oh  breaking  the  shell  this  tension 
orercomes  the  resistance  of  the  glass  and  the  whole 
flies  to  powder.— A.  J.  S. 

[25292.]  —  Prinoe  .  Rupert's  Drops.  —  The 
property  of  bursting  into  powder,  on  receiving  the 
least  fracture,  which  these  drops  hare  in  common 
with  the  glass  hardened  by  M.  de  la  Bastie's  process, 
is  communicated  to  all  articles  of  glass  which 
undergo  a  sudden  cooling  from  the  molten  state. 
Vessels  of  glass  insufficiently  annealed  shatter 
more  or  lessen  the  same  way.  No  explanation  of 
the  phenomenon.,^  yet  been  given.— H.  B.  F. 

[25292.]— Prirre*  Rupert's  Drops.— When  glass 
is  suddenly  cooled,  as  in  the  case  of  Rupert's 
drops,  by  falling  whilst  red-hot  into  water,  the 
outside  coating  becomes  suddenly  solid,  and  the 
internal  particles  are  prevented  from  contracting 
as  they  cool.  A  scratch  or  a  blow  disturbs  this 
unstable  arrangement  of  the  particles,  which  fly 
asunder  with  an  explosion.  A  somewhat  similar 
phenomenon  occurs  with  newly  sublimed  arsenions 
acid,  which  is,  like  glass,  amorphous  and  trans- 
parent. In  course  of  time  this  becomes  opaque, 
owing  to  the  formation  of  innumerable  crystals. 
If  the  vitreous  acid  be  dissolved  in  hot  dilute 
hydrochloric  acid,  crystals  of  the  opaque  variety  are 
occasionally  deposited  with  the  emission  of  a  bright 
flash  of  light.  This  does  not  occur  when  the 
arsenions  acid  used  is  the  crystalline  or  opaque 
variety. — Tallt-Ho. 

[26285.]— Coil.—"  J.  C.  K."  will  find  full  instruc- 
tions for  this  in  No.  514,  Vol.  XX.,  by  Mr.  Spragne. 
— Texh  Lineman. 

[25295.]— CoiL— The  secondary  wire  has  five 
connections  attached  at  intervals.  These  five  wires, 
and  one  end  of  the  secondary,  are  connected  in 
order  to  six  buttons,  over  which  the  radial  arm 
"slides  with  gentle  friction,"  its  fixed  point  repre- 
senting one  terminal,  while  the  other  is  connected 
with  the  remaining  end  of  secondary. — Iosrx- 
I*HAJ»U8. 

[25295.]— Coil —If  "  J.  C.  K."  has  not  yet  wound 
on  secondary  wire  let  him  proceed  as  follows : — 
Wind  on  two  layers  of  secondary,  then  connect  a 
short  piece  of  same  kind  of  wire  and  label  it  No.  1, 
make  a  hole  and  pass  it  through  coil  end ;  then  pro- 
ceed with  other  layers,  not  forgetting  every  alter- 
nate layer,  his  branch  wire,  and  table.  The  object  of 
branch  wire  is  to  prevent  cutting  secondary  at  each 
junction.  The  secondary  should  be  ono  wire  from 
beginning" to  end.  When  sufficient  wire  is  on.  the 
connections  will  be  as  follows :—  Commencement  of 
secondary  wire  to  left-hand  binding  screw  on  base- 
board. No.  1  branch  wire  to  first  stud,  left-hand  No, 
2  branch  to  second  stud,  and  so  on  till  completed, 
and  finally  remaining  end  of  secondary  to  last  stud. 
The  switch  is  merely  a  piece  of  metal  with  small 
wooden  handle  at  one  end  and  n  hole  in  the  other 
end  for  screw  to  pass  through,  but  not  too  tight,  as 
handle  has  to  revolve  on  said  screw,  the  right-hand 
binding  screw  to  be  connected  to  the  said  screw 
which  holds  switch.  It  will  be  seen  that  whichever 
ttnd  is  in  contact  the  circuit  will  be  completed.  If 
not  understood  please  write  again. — O.  Powell. 

[25207.]  —  Woman's  Friend.  —  Washing  by 
Steam.  —  Some  years  ago  I  saw  one  of  these 
machines,  of  which  I  hand  sketch.  It  was  the 
invention  of  a  man  in  Cornwall,  I  believe,  and  I 
think  was  a  patent.  A  A  A  is  a  large  tin  pot, 
something  like  an  immense  fish-kettle ;  B  B  is  a  tin 
plate,  nearly  as  large  as  the  bottom,  with  a  hole  at 

C,  rin.  diameter,  and  standingon  four  or  five  legs, 

D,  about  2Jin.  or  Sin.  high.  The  plate,  B  B.  is  per- 
forated with  a  number  of  holes,  like  a  cullender. 


JL 


JL 
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Above  C  is  a  tube,  E,  leading  into  a  box,  F.  having 
four  or  five  tin  tubes,  G,  leading  from  it :  these 
tabes  are  bent  downwards  at  the  ends.  H  H  is  the 
cover  of  the  pot.  To  use  the  machine  some  water 
u  put  into  it,  reaching  nearly  ud  to  the  plate,  B  B, 

thes  are  put 
the  ends  of 
says  tnat  when  in  use 
tae  steam  will  pass  along  under  the  plate,  B  B,  np 
vw  tnbe  E,  and  out  through  the  small  tubes,  Q. 
with  sufficient  force  to  go  through  the  clothes  (of 
erarse,  taking  the  dirt  with  it),  and  that  the  con- 
osnsed  water  wfll  go  through  the  small  holes  in  the 


t»  »ut  iuwj  iv,  reacaing  nearly  up  to  sue  pu 
and  then  the  plate  is  put  in,  and  the  clothe 
ea  the  top  of  it  .but  must  not  reach  to  th 
the  tabes,  O.   The  inventor  says  that  wh 


plate  B.  It  may  and  it  may  not — I  am  not  a  practical 
engineer— but  I  should  feel  obliged  if  some  English 
mechanic  would  explain  to  me  by  wjmt  means  yon 
can  render  the  steam  so  docile  that  it  will  pass  all 
the  way  along  under  the  plate  B,  through  C  and  O, 
and  then  have  sufficient  force  left  to  go  through  the 
clothes,  instead  of  going  straight  np  through  the 
small  holes  in  B,  and  condensing  on  the  lid.  which 
appears  to  me  to  be  the  natural  thing  for  it  to  do.— 
Little  Tomcis. 

[26297.]— Woman's  Friend.— We  hare  an  Ame- 
rican washer  in  our  house.  We  find  that  we  can 
wash  better  in  half  the  time,  without  rubbing,  by 
immersing  it  about  thirty  times  per  minute  in 
boiling  suds.  It  must  always  be  lifted  clear  from 
the  water  and  clothes  every  immersion.   I  inclose  a 


great  muscular  exertion  previously  wanted.  We 
know  nothing  of  the  steam  process.— Gowbje. 

[26297.]— Woman's  Friend. —  I  believe  your 
correspondent  wonld  find  in  "Cooper's  clothes- 
washer''  the  article  required.  All  persons  whom  I 
have  known  to  try  it  have  expressed  themselves 
perfectly  satisfied  with  the  efficacy  with  which  it 
does  its  work.  The  machine,  which  is  made  entirely 
of  metal,  is  placed  in  the  copper  with  the  articles  to 
be  washed,  and  so  long  as  the  water  is  kept  boiling  a 
constant  stream  of  steam  and  water  is  circulated 
through  the  clothes,  completely  nlnaming  the 
material  without  any  necessity  for  rubbing  or  scrub- 
bing:, thus  effecting  a  great  saving  both  in  labour 
and  wear  and  tear  of  material.  The  price  of  this 
machine  is  from  lis.  to  16s.— Vindbx. 

[25298.] -Eleotro-Plating.-Steel  objects  require 
a  thin  coating  of  copper  first,  which  must  be  de- 
posited in  an  alkaline  solution  such  as  the  cyanide. 
A  house  bell,  being;  made  of  a  brass,  does  not  require 
coppering.  The  silvering  solution  must  be  cyanide 
of  s:  dver  dissolved  in  cyanide  of  potassium.— Stoma. 


sectional  sketch.  It  must  be  made  of  very  strong 
tin,  and  all  edges  wired.  The  smaller  funnel  shown 
is  1  Jin.  deep,  the  larger  one  7in.  deep.  The  smaller 
funnel  extends  a  Jin.  below  the  big  funnel.— A 
Washerwoman's  Son. 

[25297.]— Woman's  Friend.— I  had  just  finished 
the  perusal  of  your  last  number  when  it  was 
casually  taken  up  and  scanned  by  my  better-half , 
when  the  Jeremiad  of  "  woman's  friend"  met  her 
eye.  I  most  confess  I  skipped  it.  I  have  im- 
perative instructions  to  give  an  account  of  how  my 
wife  got  ont  of  her  difficulties,  which  it  is  hoped 
may  be  useful  to  lots  of  Mrs.  Mechanics.  My 
family  consists  of  eight,  including  one  general 
servant.  Our  "wash"  is  correspondingly  con- 
siderable, and  occurs  once  a  fortnight.  Some 
eighteen  months  ago  this  event  need  to  be  my 
horror  :  I  had  to  get  np  an  hour  or  two  before  my 
usual  time,  I  got  my  breakfast,  with  its  con- 
comitants, with  difficulty  ;  I  had  to  brush  myself, 
and  was  positively  forbid  to  return  before  evening 
—past  experience  taught  me  not  to  hurry.  But 
how  about  the  washing  P  A  washerwoman  came  at 
five  o'clock ;  before  then  the  girl  was  up  and  had  the 
boiler  fire  kindled.  By  six  they  were  up  to  their 
shoulders  among  soap-suds,  breakfast  at  seven,  tub 
again  till  eleven,  when  the  woman  got  her  "  eleven- 
oors  " — consisting  of  a  glass  of  whiskey  and  cheese 
and  bread— dinner  at  two,  tea  at  fire,  washing  over 
at  seven  sometimes,  often er  eight.  Ton  will  under- 
stand that  two  women  were  at  it  for  more  than 
twelve  hours,  steady,  my  wife,  of  course,  superin- 
tending and  lending  a  general  hand.  So  much  for 
matters  previous  to  us  starting  a  "  woman's  friend." 
This  was  nothing  more  nor  less  than  a  "home 
washer  "  with  wringer  on  top.  This  article  was 
first  bronght  under  my  notice  by  a  friend  in  the 
North,  who  told  me  of  its  great  usefulness.  Chary 
of  believing  all  I  heard  I  said  I  wonld  take  one 
subject  to  my  wife's  approval.  It  came  several 
days  before  the  periodical  "day,"  and  I  had  a 
private  seance  on  my  own  hook  in  presence  of  a 
few  of  my  wife's  lady  friends.  There  is  no  use  of 
me  describing  how  I  did  my  wash — suffice  it  to  say 
that  I  attended  to  the  maker's  instructions  as 
religiously  as  if  I  had  been  making  a  pndding,  and 
notwithstanding  the  sneers  and  sceptical  remarks 
of  my  critical  audience  I  was  successful  in  turning 
out  the  articles  clean,  even  cleaner  than  by  the 
usual  method  and  in  only  a  few  minutes.  My  wife 
was  convinced,  which  was  all  I  cared  for,  but  now 
for  the  "  woman."  She  came  at  the  usual  time  and 
was  introduced  to  the  machine.  "  Na !  na !  I'm 
tae  wirk  wi'  nane  o'  yer  noo-fangaled  barrel-organs, 
I've  tried  them  afore  an'  they're  nae  use,  sae  glf  ye 
mean  tae  wash  wi'  that  thing  ye  can  get  some  ither 
body."  I  was  appealed  to  and  decreed  that  she 
could  go.  Here  was  a  position  for  a  man !  I  had  to 
undertake  the  responsibility  of  the  washing.  How- 
ever, nothing  daunted,  the  girl  did  as  she  had  seen 
me  do,  mixed  her  "  graith,"  put  in  the  prescribed 
number  of  articles,  turned  the  handle  according  to 
instructions,  and  found  the  first  instalment  perfect. 
I  came  home  to  dinner  that  day,  being  interested, 
and  found  the  washing  over.  Since  then  it  has 
been  always  used,  and  I  may  say  is  the  greatest 
boon  a  family  can  have.  Upon  an  average  five  to 
six  hours  is  the  time  now  occupied  with  a  fortnight's 
washing  instead  of  twelve  as  before.  We  also  use 
it  for  blankets,  which  it  does  equal  to  the  usual 
"tramp."  A  word  about  the  wringer.  It  of  course 
is  wanted  to  complete  the  success,  as  it  relieves  the 


r— Electro-plating.— To  effect  the  de- 
oompositiou  of  silver  on  all  metals  that  are  oxidiwble, 
a  peculiar  kind  of  menstruum  is  employed,  and  the 
one  found  most  effective  for  the  purpose  is  a  sola- 
tion  of  cyanide  of  potassium.  There  are  numerous 
methods  of  preparing  the  solution,  but  the  cheapest 
and  best  is  to  dissolve  the  silver  in  the  cyanide  of 
potassium  by  the  action  of  a  voltaic  battery.  Copper 
need  only  be  used  when  a  dead  deposit  is  desired. 
The  articles  when  taken  from  the  solution  are 
white,  the  silver  being  afterwards  polished  on  the 
parte  required  to  be  bright.  A  bright  deposit  may. 
however,  be  obtained  by  adding  a  little  sulphuret  of 
carbon  to  the  solution. — Vincent. 

[26299.]— Electro-deposition  of  Antimony. 
—  I  believe  the  important  point  in  depositing 
antimony  is  to  work  with  a  small  force,  and  there- 
fore slowly  and  with  little  tendency  to  set  free 
hydrogen  as  well  as  metal ;  for  the  latter  purpose  it 
would  seem  desirable  to  use  a  strong  solution.  Not 
much  is  known  about  the  explosive  conditions, 
because  antimony  is  not  often  deposited,  but  it 
appears  to  depend  upon  some  state  of  the  metal 
which  permits  a  molecular  change  to  occur  upon 
friction  or  jarring,  somewhat  similar  to  what 
happens  in  the  case  of  Rupert's  drops.  The  querist 
had  better  try  a  strong  solution  of  the  chloride  and 
after  that  the  effect  of  adding  salammoniac,  if  he  is 
not  satisfied  with  the  action  of  the  simple  chloride. 
— Sigma. 

[25299.]— Electro-deposition  of  Antimony.— 
"Antimoniuni  Crudum  "  should  dissolve  1  part  of 
tartar-emetic  in  t  parts  of  the  solution,  obtained  by 
dissolving  antinionious  sulphide  nearly  to  satura- 
tion in  hydrochloric  acid,  and  subject  the  solution  to 
the  action  of  two  or  three  cells  of  Smee's  battery, 
using  a  plate  of  antimony  for  the  positive  and  copper 
Wire  for  the  negative  electrode.  A  metallic  deposit 
of  specific  gravity  5  8,  having  the  colour  and  lustre 
Of  highly  polished  steel,  with  a  peculiar  mammillated 
suface  and  amorphous  structure,  is  formed.  This 
deposit  contains  5  to  6  per  cent,  of  antinionious 
chloride,  and  if  struck  sharply,  or  heated  to  about 
80°.  or  even  scratched  with  a  metallic  point,  it 
undergoes  a  rapid  molecular  change,  the  rise  of 
temperature  sometimes  attaining  to  482°  (250°  C), 
accompanied  by  abundant  fumes  of  nntimouious 
chloride.  The  heat  is  so  great  as  to  boil  water.  The 
deposit  then  retains  its  cohesion  and  metallic  aspect, 
but  becomes  grey,  and  has  a  granular  fracture  and 
increased  density. — Bromo-Iodine  Spa. 

[25300.]— Stereo soopio  Transparencies.— Use 
a  copying  arrangement  similar  to  that  mentioned 
and  described  in  the  "British  Journal  of  Photo- 
graphy Almanack,"  placing  the  negative  film  side 
outwards.  Prepare  your  plate  in  the  usual  manner 
and  expose,  then  develop  with  ammonio-sulphate  of 
iron,  100  grains ;  glacial  acetic  acid,  Jos. ;  methy- 
lated spirit,  Jos. ;  water,  Bos.  Intensify  with  acid 
silver  and  pyro,  and  fix  with  cyanide  or  hypo. — 
Scio. 

[25300.]— Stereoscopio  Transparencies. — Yon 
will  find  all  the  information  yon  require  in  the  last 
two  volumes  of  the  English  Mechanic.  It  will  be 
better  for  you  to  read  through  the  principal  answers, 
<tc.,  about  transparencies  than  adLere  to  merely  one 
answer.— W.  J.  Lancaster. 

[26300.]— Stereoscopio  Transparencies — How 
to  Produce. — I  believe  the  simplest  and  best  way 
is  to  do  it  with  a  binocnlar  camera.  The  lenses 
should  be  single  ones  (as  being  the  cheapest  and 
best),  and  must  be  made  to  act  either  with  a  lock, 
or  right  and  left-handed  screw,  to  come  within  2Jin. 
apart,  and  with  4in.  or  4 Jin.,  according  to  the 
negatives  to  be  copied.  I  always  place  my  negatives 
above  the  camera  and  tojurds  the  zenith.  This 
plan  of  copying  gets  over  the  difficulty  of  placing 
the  left-band  picture  to  the  right,  and  the  reverse ; 
the  negatives  do  not  require  to  be  cut.  There  are 
other  advantages  in  this  method  of  copying.  The 
justly  celebrated  pictures  of  Breese  were  camera 
prints,  often  consisting  of  three  pictures  contained 
in  one,  by  one  on  each  of  the  three  glasses.  Thus, 
in  a  moonlight  picture,  the  moon  will  be  on  one 
glass,  the  landscape  on  the  other,  and  the  third  will 
»  a  bird  upon  the  wing,  the  distance  at  which  each 
will  appear  depending  upon  the  adjustment  of  the 
distance  apart  of  the  picture  of  the  moon  and  the 
bird.   Do  not  make  the  centres  of  your  pictures  for 


the  stereoscope  more  than  2jin.  apart;  better 
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more  than  2Jin.  if  you  aro  combining  pictures  with 
front  landscape.  I  often  wouder  amateurs  do  Dot 
work  more  in  this  most  fascinating-  direction.  I  will 
give  formula  if  you  wish.— A.  Pumpobey. 

[26301.]— Dry  Plates.  — If  this  correspondent 
will  take  the  wbite  of  one  egg,  and  bent  up  with  a 
wood  or  stiver  fork  till  all  of  a  thick  froth,  then  let 
it  stand  to  liquefy,  and  add  it  to  about  6oz.  or  8oz. 
of  his  coffee  solution,  beat  up  again,  so  as  to 
thoroughly  mix,  and  filter  through  a  piece  of  fine 
spouse,  and  use  as  a  preservative  on  his  plates,  and 
dry  spontaneously,  his  plntes  will  keep  six  months  or 
more  before  and  three  months  after  exposure.  Before 
using  the  preservative  wash  in  two  dishes  of  water, 
drain  and  rinse  with  distilled  or  filtered  water,  drain 
and  use  preservative ;  first  portion  to  be  thrown 
away  after  flowing  over,  and  use  a  second  portion, 
this  to  be  used  as  a  first  portion  for  next  plate.— 
J.  W.  F.  M. 

[86801  J— Dry  Plates.— Although  this  is  addressed 
to  Mr.  Pumpbrey,  I  can  recommend  "  F.  L.  R.  X." 
to  use  collodio-albumen  plates  with  a  final  wash  of 
gallic  acid.  They  will  Keep  indefinitely.  I  have 
seen  negatives  developed  yean  after  preparation 
and  exposure,  without  any  difference  of  result  from 
those  exposed  and  developed  immediately,  and  for 
quality  of  the  negative  they  are  unsurpassed  by  any 

Sroeess  ever  introduced.  I  will  send  particulars  if 
ssired,  as  I  have  tried  many  others,  but  have 
always  had  to  foil  book  on  this ;  it  is  thoroughly 
reliable,  and  a  plate  once  exposed  is  absolutely 
certain  to  be  impressed  with  a  tiine-mdatibte  picture. 
— Scio. 

rSSSOlJ  —  Dry  Plates.  —  I  cannot  answer 
"F.  L.  B.  X."  as  to  the  best  way  of  making  dry 
plates  that  will  keep  six  months.  I  am  not  a  dry 
plate  man,  but  have  seen  enough  of  it  to  prefer 
working  with  all  the  charms  of  nature,  sunlight 
and  fresh  air  around  me,  and  seeing  what  I  <lo,  to 
standing  half  the  night  in  drugging  out  reluctant 
images.  I  should  recommend  jour  correspondent 
to  try  either  the  dry  process,  as  first  introduced 
by  Norris — which  may  be  considered  a  purely 
mechanical  process,  and  consists  in  usiug  a  powdery 
collodion,  washing  the  plate  and  covering  with  a 
coatintr  of  gelatine,  which  keeps  the  collodion  from 
contracting,  so  that  the  developers  can,  througk  the 
moistened  gelatine,  act  upon  the  iodides  nud  bromides 
in  the  film— or  the  eollodui  -  alim  m  e  u  process.  Both 
these  require  a  special  collodiou.  The  best  dry 
plate  negatives  I  ever  did  w  r.'  some  remarkable 
stones  on  the  summit  of  cilyders,  North  Wnlas, 
which  is  a  difficult  climb  without  any  impedimenta. 
I  have  no  fault  to  find  with  the  negatives  as  regards 
the  quality  of  the  picture,  but  the  film  is  so 
powdery  that  no  varnish  or  albumen  will  make  the 
negatives  hard  enough  to  bear  the  ordinary  wear  of 
printing  on  paper.— A.  Pumphbey. 

[25802.]  —  8eamen's  Oilskins.  —  The  material 
should  be  fine  twilled  calico,  dipped  in  bullock's 
blood  and  well  dried  in  a  current  of  air,  then  two 
or  three  coats  of  raw  Unseed  oil  with  a  little  gold  sice 
or  litharge  in  it  (say  loz.  to  a  pint  of  oil).  Each 
coat  should  be  ullowed  to  dry  thoroughly  before 
the  next  is  put  on  (as  before  in  a  current  of  air.  care 
being  taken  to  shelter  it  from  both  sun  and  rain).  I 
have  tried  oilskins  made  in  this  way  both  hero  and 
iuthe  tropics,  and  they  have  stood  for  years.— Old 
Salt. 

[25301,]  -Nitrates  of  Potash  and  Soda.— See 
Storer's  "Dictionary  of  Solubilities."— Ziqsfi. 

[25304.]— Nitrates  of  Potash  and  Boda.— For 
percentages  of  these  salts  in  solution  of  different 
strengths  see  "  Storer's  Dictionary  of  Solubilities." 
— H.B.  F. 

[28806.]— Animal  Bern  so . —Carbonate  of  lime 
is  the  best  and  cheapest  disinfectant  for  refuse 
animal  matters.  The  best  method  of  making 
manure  of  such  waste  matter  is  to  dry  them  well 
(preferably  on  the  bed  of  a  reverberatory  or  muffle 
furnace) ;  to  2  cwt.  of  the  dried  matter  add,  say, 
4  gallons  of  water  and  4  gallons  sulphuric  acid 
180'  'f  wad.  Thoroughly  mix  and  dry  them.  The 
manure  thus  made  is  capital,  especially  for  green 
crops.— H.  B.  F. 

[25305.]— Animal  Refuse.— Boil  down  to  make 
glne.  or  sell  the  same  to  a  glue  manufacturer.  A 

nt  deal  is  taken  per  Aberdeen  steamer  to  Aber- 
evory  week  for  making  glue,  &c— JoeRPH 
William  Fennell. 

rs&W.J— Pnmping.— " Querist"  will  find  tie 
desired  information  in  Br  union's  "  Mechanics, " 
p.  lfit  and  155.— VALsnrriire. 

[2R307.]— Pumping.— In  reply  to  "Querist,'*  I 
beg  to  say  it  is  an  unusual  thing,  in  ascertaining 
the  size  of  engine  required  to  pump  water  from  a 
pit  (or  shaft)  a  given  depth,  to  give  length  of  stroke 
and  number  of  strokes  per  minute.  The  Bize  of 
engine  required  to  pump  water  in  two'stands  of 
pumps,  127'  dia.,  60yds.  each,  would  depend  greatly 
on  the  motion  of  working,  whether  direct  or  with 
gearing— t .g..  to  command  the  above  quantity  of 
water,  I  would  suggest  15"  dia.  pumps  (for  the  pur- 
pose of  reducing  speed  and  gaining  power),  with 
engine  working,  say,  6ft.  stroke  geared  3  to  1 
size  of  engine,  30"  cylinder.  The  latter  part  of 
"  Querist's  "  question  is  impracticable,  as  the  pres- 
sure on  a  boiler  to  do  a  certain  amount  of  work 
depends  altogether  on  its  Bize.  Two  single-tubed 
boilers,  30ft.  long,  6ft.  dia.,  3ft.  6in.  tube,  properly 
fined,  should  work  a  80"  cylinder  engine,  doing  the 


work  above  mentioned  at  25lb.  per  sq.  In.  pressure. 
In  calculating  for  the  erection  of  a  pumping  engine 
S3  per  cent,  should  be  allowed  (or  is  my  method), 
above  what  is  known  to  be  the  powor  required,  as 
many  stoppages,  &c.  occur,  and  mnst  be  provided 
for.  Should  "  Querist "  require  anything  further, 
and  will  put  it  in  more  direct  language,  I  will  do 
my  best  to  answer  him.— W.  S.,  Whitehaven. 

[25307.]— Pumping. — The  two  pumps  would  re- 
quire an  engine  of  3213h.-p.  (theoretical)  to  work 
them,  and  the  diameter  of  cylinder  of  engine  with 
steam  pressure  of  501b.  per  inch  would  be  8'2575iu. 
Method  of  calculation : — Dia.  of  pump  =  12in., 
then  12*  +  7854  =  113-0876  area.  Area  113  0976  x 
12  =  contents  of  1ft.,  1357*1712  cub.  inches  x  150ft. 


203575-08 


1728 


—   =  11781  cub. 


=  203575-68  cub.  in.,  and 

feet  =  contents  of  60yds.  of  pipe  12in.  dia.  Then 
117  81  x  0251b.  =  7383  1251b.  weight  of  water  in 
pipe  to  be  lifted  72ft.  per  minute,  and  7363-125  x  72 
=  5301451b.  lifted  1ft.  per  minute,  then  530145  + 
33000  =  16085h.-p.  required  for  one  pump.  Now 
the  engine  is  required  (by  construction)  to  make  30 
revolutions  or  72  strokes  per  minute  each  stroke  = 
5Jf t.,  and  the  steam  pressure  is  50lb.  nor  in.,  then 
1  sq.  in.  of  piston  wonld  raise  19,8031b.  1ft.  high 
per  minute,  but  1,060,2901b.  has  to  be  raised  in  the 


two  pnmps  per  minute,  so  that 


1060200 
1M80J 


63-55  sq. 


in.  of  piston  surface  that  would  be  required,  and, 
consequently,  a  piston  of  8'2576in.  dia.  (theoretical). 
— G.  PlNNINGTON. 

[25303.]— Acoustical.— H  I  knew  the  purpose  for 
which  the  instrument  is  destined  I  could  give  you 
much  better  information,  but  on  the  supposition 
that  you  have  something  to  do  with  a  barque, 
smack,  or  yacht,  I  have  devised  a  simple  apparatus 
easily  carried  about  and  efficient.  The  apparatus 
consists  essentially  of  an  umbrella,  made  of  strong 
tarpaulin,  to  open  and  close  in  the  usual  manner,  the 
separate  portions  of  which,  to  be  made  sufficiently 
strong  to  keep  the  tarpaulin  at  full  stretch  when 
opened  out ;  the  diameter  of  this  sonorous  reflector  I 
would  have  at  least  7ft.  _  On  the  central  rod  should 
be  a  funnel,  about  6in.  in  diameter,  tapering  down 
to  an  aperture  on  one  side  of  the  stick,  to  which  is 
affixed  a  tube  terminating  in  a  similar  manner  to 
the  ear  end  of  an  ordinary  speaking  tube.  Yon 
will  see  in  a  moment  that  this  apparatus  would 
form  a  reflector  of  7ft.  diameter,  that  the  sound 
waves  impinging  npon  this  wonld  be  reflected  into 
funnel,  from  thence  through  tube  to  your  ear. 
You  might  use  it  alone  without  funnel  or  tube  by 
placing  your  ear  in  focus  of  reflector,  knt  I  would 
advise  you  to  use  the  tube,  as  then  the  whole 
of  the  reflector  would  be  used.  The  inside  of 
tarpaulin  should  be  well  painted  so  as  to  make  a 
more  even  surface,  and  the  end  of  stick  shonld  be 
fixed  te  a  central  stand  around  which  it  might  be 
rotated.  This  apparatus  would  also  be  effective  as 
a  means  of  communication  by  sound  t-*  shore  or 
distant  vessel  in  case  of  fog,  &n. ;  a  bell  runcr  in 
focus  of  umbrella  would  be  heard  at  a  long 
distance  in  front  of  mirror.  I  have  frequently 
thought  that  a  reflector  in  conjunction  with  a  bell 
on  shore  would  save  mnny  lives ;  thus  the  bell  on 
the  Scilly  Isles  would  have  been  audible  had  there 
been  a  large  reflector  at  the  back  of  the  bell,  and 
the  whole  of  the  waves  concentrated  into  a  parallel 
beam  of  great  intensity.  An  apparatus  might  be 
affixed  to  every  bell  in  the  United  Kingdom  at  a 
trifling  cost,  and  could  be  moved  through  the 
requisite  angle  to  be  heard  in  every  direction  on  sea. 
— W.  J.  Lakcabtbb. 

[25309.]— Acoustical.— Tf  any  one  could  con- 
struct machine  required,  ho  would  most  likely  take 
out  a  patent  for  such  a  useful  article,  and  not  let 
"  Dangerous  Navigation"  into  the  secret  without 
his  paying  for  it.  It  strikes  me  that  any  instru- 
ment that  would  augment  distant  sounds  wonld 
also  proportionally  augment  nearer  sounds,  nud 
thus,  siiy  at  sea,  nullify  itself.  An  instrument  that 
would  augment  particular  sounds,  such  as  that  of 
a  steam  whistle,  that  of  a  fog  horn,  or  that  of  a 
gun  fired,  would  be  well  worth  searching  for ;  but  I 
doubt  if  '  Dangerous  Navigation  "  will  find  one  at 
present  in  existence.— Q.  Pinninqton. 

[25316.]— Petrifying-  Water.— "  Chemical "  is 
in  error  if  he  thinks  the  articles  placed  in  the  so- 
called  petrifying  springs  are  turned  into  stone. 
They  become  incrustcd  with  carbonate  of  lime, 
which  resembles  very  muoh  the  "  fur "  of  a  tea 
kettle.  I  have  seen  a  birds-neat  and  eggs  which 
have  been  subjected  to  the  action  of  the  waters  to 
which  he  refers,  and  on  examination  I  fonnd  the 
twigs  and  straws  quite  perfect  within  their  stoney 
envelope.— W.  S.  B. 

[26319.]— Bull's-eye  Lantern.— The  "striss" 
visible  in  yonr  bull's-eye  are  in  the  glass,  and  hence 
to  polish  them  out  you  would  have  to  reduce  the 
lens  to  a  nonenity.  The  only  way  I  can  recommend 
you  to  work  is  to  get  the  best  possible  oil  burner, 
nsing  sperm  oil  and  camphor,  with  a  little 
spermaceti,  as  fuel,  in  the  following  proportions  :— 
Sperm,  one  pint ;  camphor.  2oz. ;  spermaceti,  loz. : 
mix  in  jar  placed  on  hob.  Now  the  arrangement  ot 
lenses  most  suitable  for  your  purpose  would  be  the 
following  : — Make  a  tnbe  just  large  enough  to  push 
down  tho  present  aperture  containing  lens;  then 
get  two  plano-convex  lenses  ne  large  as  you  can  us< 
in  tnbe,  each  being  9in.  focus;  mount  them  in  n 
tube  to  slide  in  the  fixed  tube,  the  leases  to  have 


their  convex  surfaces  as  close  as  possible  without 
tonching  each  other.  This  tube  containing  lensjes 
should  be  capable  of,  say,  Jin.  adjustment,  so  that 
tho  two  lenses  may  be  moved  to  or  from  the  light  a  - 
required ;  about  jin.  in  front  of  flame  will  be  beat 
position ;  nearer  to  light  will  give  a  more  divergent 
ho  am.  while  vice  versa  will  give  a  more  parallel  beam. 
If  you  cannot  get  through  your  difficulty  write 
again,  and  1  wilt  help  you.  I  may  soy  I  have  been 
experimenting  with  paraffin  lamps,  but  have  not  yet 
succeeded  in  obtaining  a  good  and  safe  read  lamp 
as*  yet ;  but  knowing  the  truth  of  the  phrase, 
"Labor  omnia  vinoit,"  I  do  not  yet  despair.— VV. 
J.  Lancastbb. 

[25381.]-Staining  Black.— "  A  Dublin  Cabinet- 
maker" shonld  try  acetate  of  iron  (vinegar  in 
which  nails  have  been  steeped)  instead  of  copperas, 
and  tell  the  polisher  to  put  a  little  thumb-blue  in  his 
polish.— S.  Mayeb. 

[S5336J  —  Spectroscopic  Experiments.  —  The 
electric  lamp  is  almost  a  sine  qui  noix  for  tho  pro- 
duction of  good  spectra,  bat  the  cost  of  cells,  lamp, 
4c,  is  beyond  tho  means  of  on  ordinary  student ; 
heuce,  after  a  little  thought,  I  think  I  have  over- 
come a  difficulty  that  has  existed  in  connection  with 
the  oxy-hydrogen  light,  and  while  knowing  that  tho 
spectra  with  the  lime-light  will  not  have  tho  purity 
possossed  by  the  spectra  from  the  electric-light,  still 
I  think  the  method  below  will  give  results  sufficiently 
good  for  general  class  or  lecture-room  demonstra- 
tion. The  following  apparatus  will  be  essential : — 
Lime  light  apparatus,  lantern,  plate  with  adjustable, 
slit,  heavy  glass  or  bottle  prism,  lens  mounted  on 
stand  with  various  motions,  screen,  &o.  Now,  the 
method  of  using  the  apparatus  is  tho  following : — 
Incliue  the  lautern,  jet,  &<s.,  to  an  angle  of,  say,  70° ; 
then,  having  previously  out  out  a  portion  of  the 
lime-ball  inacoucave  form,  place  lime-ball  on  holder, 
with  concave  portion  nest  to  orifice  of  jet;  light 
jet,  and  adjust  uutil  a  parallel  beam  emerges  from 
condensors ;  immediately  in  front  of  condensors 
place  the  plate  with  slit  in  a  horizontal  direction, 
then  near  to  plate  have  the  prism  (a  bottle  prism  I 
would  recommend)  on  a  support  lying  horizontally  ; 
through  this  the  plane  of  light  passes,  and  is  then 
carried  through  a  lens  on  to  screen.  Here,  then, 
are  the  essentials,  and  I  think  you  will  at  onoe 
grasp  tho  whole ;  of  coarse,  the  metal  to  be  burned 
must  be  placed  in  the  concavity  in  lime-ball  A 
cylinder  of  hard  gas-coke,  similar  to  the  carbon 
points  in  the  electric  lamp,  would  also  be  indis- 
pensable. This  cylinder  must  have  a  concave 
depression  for  the  reception  of  metals,  &c.  The 
spectrum  produced  as  above  would  be  vertical,  aud 
would  be  more  easily  shown  than  a  long  horizontal 
one,  besides  taking  ap  much  less  space  among 
diagrams,  &c.  If  cost  is  no  consideration,  I  would 
have  the  electric  light ;  but  the  electric  light  has  its 
faults.  I  well  remember  at  the  Royal  School  of 
Mines  how  it  would  not  submit  to  the  will  of  tho 
learned  professor ;  immediately  upon  the  words  being 
uttered,  "thero  is  tho  magnificent  spectrum,"  Ac, 
the  light  would  vanish,  and  the  spectrum  became 
invisible.  Tho  slides  you  mention  may  be  had  from 
many  firms,  butj  as  a  rule,  have  to  be  ordered— that 
is,  are  not  kept  in  stock.  One  could  uot  advertise 
all  the  slides  that  might  be  useful  to  a  lecturer ;  the 
sale  of  such  would  not  defray  cost  of  same,  hence  I 
imagine  the  reason  for  non-advertisement.  If  you 
are  particularly  interested  in  physics  I  shall  be 
pleased  to  givo  you  information  how  to  make  a  lot 
of  slides,  without  the  aid  of  photography,  aud  equally 
interesting.— W.  J.  Lancasteb. 

[253*9.]— Heat  in  Frames.— I  think  that  oOy 
cotton  waste,  mixed  with  iron  filings,  would  produce 
too  great  a  heat— in  a  warm  place  it  will  sponta- 
neously "  combust."  If  mixed  with  the  old  manure 
of  a  hot  bed,  and  allowed  to  ferment,  if  it  did  no 
char  it  all  up,  it  would  do  very  well  for  potting 
purposes,  but  would  not  be  of  much  avail  in  growing 
a  cabbage.— Saul  Bymba. 

[25352.]— Lights.— From  what  I  c.-.n  see  of  the 
matter  the  owuer  of  adjoining  property  cannot 
interfere  with  your  lights.  If  they  are  au  annoyanc 
to  him  he  can  put  up  boarding  or  otherwise  block 
them,  nt  the  extent  of  his  ground.  If.  as  you  state, 
tho  head  of  your  shop  is  12in.  within  your  boundary 
line,  you  need  not  fear  the  result  if  he  appeals  to  the 
law.— Subveyob  No.  2. 

[25366.]  —  Manure  for  Potatoes.  —  Does  a 
"  Novice''  mean  cocoa-nut  fibre  or"  refuse  i"  Tie 
latter  is  the  best,  aad  a  verv  fine  thing  to  pat  on 
his  two  acres  of  badly  kept  land.  Either  is  good, 
but  the  fibre  takes  too  long  to  decay.  It  does  not 
matter  whether  the  land  is  clay  or  sandy,  the  only 
difference  is  the  manner  of  applying.  YV  ith  day  a 
good  dressing  should  be  ploughed  in;  but  on  light 
loams  use  it  as  a  surfocer  and  plough  it  in  at  the 
back  end  of  the  season,  leaving  the  ground  rough 
for  the  frost.  You  might  give  it  a  strong  dose  of 
ammoniaoal  liquor  while  in  that  state,  and  leave  it 
till  the  spring.   I  shonld  not  use  the  ammonia  for 

EDtatoes  until  I  saw  what  the  ground  would  produce, 
ut  you  might  give  it  freely  to  cabbages  and  all 
crops  of  "leaves."  Get  some  superphosphate  or 
dissolved  bones,  if  possible,  for  the  potatoes,  with 
potash  salts ;  bat  if  yon  could  ascertain  by  analysis 
that  the  soil  already  contains  plenty  of  phosphoric 
acid  and  mineral  salts  yon  might  venture  on  a  little 
ammonia  for  the  "praties."  Otherwise  it  will 
merely  produce  haulms  at  the  expense  of  t»  hers,  or 
to-called  tubers,  which  they  are  not.— Saul  Bymba 
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UNANSWERED  QUEUES. 


The  number*  and  titUt  of  gurrtw  u\ic\  remain  unan- 
swered for  fro*  wsfcs  are  inserted  in  thie  Uet.  and  yf  itill 
vn*n*v*r«l  are  revealed  four  veek*  afterwards.  We  trust 
ovt  nadtrtvnU  loot  over  t\e  Iwrt,  and  send  icOet  information 
they  can  for  the  benefit  of  tlirir/Wloif-contrflwtor*. 


Since 


> ! 
94074. 
84675. 
34076. 
84078. 
24C83. 
24687. 


84710. 
84715. 
84784. 
84786. 
8473)8. 


84045. 

84911.' 
84053. 
21956. 
24959. 
84860. 
84007. 
84000. 
84071. 
84074. 
84675. 
84070. 
84077. 
84981. 
94088. 
24080. 
94001. 
84006. 
84090. 
85008. 
85000. 
89012. 
25013. 
88015. 
28617. 


oar  lost  W.  OolliM  ha*  snswered  84443;  J. 
.  94443;  "  Muoions,"  84443;  J.  W.  FenaaU, 
J.  K.  P.,"  84028. 

Ferri  Oxidnm  Magrieticum,  p.  438. 
Ferri  Carbonate  Sacchirato,  439. 
Letteriiu?  Granite,  438. 
flmrity  Escapement  Pendulum,  438. 
Ruling  Aooonnt  Book,  438. 
Pumping  Machinal.  438. 
Lantern  Lamps,  438. 
Air-Pomp,  438. 
Interior  of  Bellows.  488. 
Strength  of  Boiler,  430. 
Ouf  Engines,  438. 
Asphalted  Tank,  439. 

Bice  Starch,  p.  541. 
Domestic  Gas  Apparatus,  541. 
Book-case,  541. 

Electricity  in  Cbeese-mnkhur,  541. 
Relief  Stamping  in  Gold  and  Silver,  541. 
Locomotives,  542. 
Khedive.  542. 

M.,  8..  ft  L.  Coupled  Engines,  542. 

O.  N.  R.  Blook  System.  512. 

Terrestrial  Globe,  512. 

Etching,  612. 

Waterproof  Paper,  549. 

Cotton  Spinning,  542. 

Bell  Ringing,  542. 

Screw  Launch,  542. 

Calender,  542. 

Screw-cutting,  542. 

Wire  Drawing.  642. 

Leather  One  Bag,  549. 

Organ  Building.  543. 

Jewelled  Watches,  543. 

Show  Tanks  for  Aquaria,  543. 

Bagebien's  Water-wheel,  543. 

Steel,  543. 

Cutting  Limestone  Corals,  543. 
Marine  Boiler.,  543. 
Fireclay,  543. 


QUERIES. 


125401.]— Lathe  Bed  Query.— Will  some  of  your 
correspondents  give  me  a  little  information  as  to  the 
proper  dimensions  (including  thickness  of  the  sides)  of  an 
iron  lathe  bed  for  a  Sin.  centre  lathe,  for  turning  wood  or 
iron,  so  as  to  combine  the  maximum  of  strength  with  the 
minimum  of  material  ?  A  cross  section  of  the  bed  drawn 
to  scale  would  be  very  acceptable,  as,  living  in  a  country 
village  where  few  understand  lathes,  I  intend  to  make  the 
pattern  myself.  I  wish  to  hare  it  planed  with  V  pieces, 
so  that  I  oan  attach  a  self-acting  shoe-rest,  if  I  want  to. 
The  width  of  the  cast-iron  head,  which  carries  the  man- 
drel, is  Gin.—  Edward  Hooker. 

[25408.  ] -Making  Wit  ah  Owe- 1  hove  noticed 
that  there  has  been  a  great  deal  of  information  given  in 
"  ours  "  about  watches,  repairing  them.  Ac  ;  but  I  have 
seen  nothing  about  making  the  case  since  I  have  been  a 
subscriber.  JTow  I  have  a  great  fancy  to  make  one. 
1  have  tried  several  times,  but  failed.  I  believe  that  they 
are  moulded,  as  it  were,  into  form  by  pressure  with  a 
burnisher,  or  other  suitable  tool,  as  the  thin  metal 
revelvee  in  the  lathe.  This  I  have  tried  to  do,  but  for 
some  reason  have  not  accomplished.  If  some  subscriber 
who  ia  experienced  in  making  ewes  of  watches,  would 
kindly  give  the  modus  operandi  so  as  to  enable  an  amateur 
to  make  one,  he  would  confer  a  great  favour.  I  am  need 
to  soldiering,  if  that  is  used  in  the  process ;  also  have  a 
tolerably  good  lathe  at  my  disposal.— Rdwabb  Hoora. 

[36408.]— Lathe  Bands.— I  have  read  the  admirable 
art  isles  on  "Overhead*"  that  have  been  appearing  in 
"oan"  lately,  and  I  intend  to  put  one  up  at  an  early 
day.  I  wish  to  know  if  leather  belting  cannot  be  sub- 
stituted for  the  gut ;  ar  would  the  leather  stretch  too 
orach  ?  Out  is  very  expensive  here,  and  leather  belting 
very  cheap.  If  it  stretches  toe  much,  ia  them  a  cheap 
substitute,  or  some  way  of  rendering  leather  unstretoh- 
abler  Of  course  the  puiisvs  would  have  to  be  altered  to 
•alt.— Edwabd  Hooks. 

[854040-Sraall  Organ. -Witt  your  gifted  corre- 
spondent, "  Omnium,"  kindly  slate  the  approximate 
cost  of  email  organ  described  by  him  at  24068,  p.  488,  and 
he  will  greatly  oblige — Jouos. 

[26405.]  —  Sleotro-magnetio  Engine.  —  Would 
'  Burma,  or  M.  Volk,  kindly  answer  me  the  following  P 
I  am  about  making  a  small  eiactoo-mscnetio  engine  (the 
poles  of  which  are  about  4ut.  long)  to  work  a  small  model 
air-r-rop.  I  should  like  to  know  what  pi  emotions  must 
be  taken  to  insure  a  strong  action,  and  what  kind  of 
elfctro-maanetio  engine  gives  the  strongest  force;  and 
alse  the  thickness  of  poles  and  wise ;  and  numbers  of 
terns  to  give  same?  Also  whether  I  should  round  the 
extremities  of  the  poles,  as  I  saw  a  few  weeks  ago  in  this 
▼aloahle  journal  an  account  of  rounding  the  poms  of 
euctro- magnets,  stating  the  magnetic  force  was  thus 
brought  concentrated  to  a  point  ?— A  Wsixtl  8db- 
acauin. 

[25406.1— Organ  Pedals.— What  is  the  proper  depth 
of  touch  for  the  pedals  ?  What  height  should  be  allowed 
between  the  keys  and  pedals  to  give  plenty  of  knee  room, 
neosnring  from  the  tread  of  the  pedals  to  the  ivory  of  the 
keys  ?  Is  there  any  reoogni^d  Male  for  the  distance  from 
Pedal  to  pedal?  Some  builders  allow  24.in.,  and  others 
r}*-.  measuring  from  oentre  to  oentro.  Has  either  of 
tbsasany  advantages  over  the  ether  ?— K.  W.  0. 


[25437.]— Piano.— I  am  abont  oommonoiug  to  make  a 
small  piano  about  4  octaves,  and  want  to  play  it  with  a 
barrel  similar  to  an  organ  ?  Will  some  correspondent 
kindly  inform  me  how  tho  barrel  is  made  ?  What  kind 
of  wood  is  the  best ;  or  are  they  made  solid  or  glued 
together  in  segments?  What  sum  in  diameter  would 
answer  best?  How  are  the  pins  put  in  for  different 
tunes?  Wonld  "  The  Harmonious  Blacksmith  "  give  me 
the  scales  of  wires  for  sneh  an  instrument  ?  The  longest 
distance  from  bridge  te  bridge  will  be  84in.— Haobt 
Foods. 

[85408.]— Embossing  on  Glass.— Would  "  Sigma, 
"  The  Harmonious  Blacksmith,"  or  other  of  your  scientific 
correspondents  be  good  enough  to  explain  the  process  of 
"    *  r  name 

fluoric 


embossing  on  glau  ?   I  want  to  make  a  design  or  name 
on  gloss.  To  do  this  I  hove  been  trying  to  use  fli 
acid,  knowing  it  to  bo  a  solvent  of  most  silicates,  bnt  pro- 


duce not  the  least  effect  upon  it.  I  understand  the  pro- 
cess to  be  this :  The  design  desired  is  made  out  through 
the  wax,  and  the  add  poured  over  the  glass  thus  exposed. 
When  the  acid  has  eaten  snfliciontly  deep  into  the  glass 
it  is  washed  off  with  water,  and  afterwards  the  wax  again 
re-dissolved  by  heat.  The  acid  leaves  behind  deep  furrows 
where  it  touched  the  glass ;  the  surface  is  then  frosted,  or 
mode  rough  by  friction  with  sand  or  fine  powder,  until 
the  design  appears  dear  and  distinct  on  on  opaqi 
ground.  This  was  the  process  as  I  understood  it.  Won 
somebody  kindly  point  out  its  defects?— T.  W.  Davies. 

[25409.]— Piute.— I  have  one  of  Rudall  and  Rosa's 
eight-keyed  flutes,  one  of  tho  best  of  the  sort,  but  it  is 
nearly  half  a  tone  below  concert  pitch.  Will  any  of  your 
readers  kindly  inform  me  if  I  oan  raise  the  pitch  without 
spoiling  the  flute?  Also  if  the  Boehm  and  similar 
systems  are  so  much  superior  to  the  above  as  the  price 
seems  to  indicate  (four  times  as  much),  for  tho  ordinary 
amateur  ? — A.  Abbott. 

[25410.1— Water  Pressure  Sngines  or  Tur- 
bines.—Would  ony  of  your  correspondents  furnish  me 
with  information  os  to  the  best  engine  or  turbine  that 
could  be  successfully  employed  for  organ-blowing  ?  Size 
of  the  instrument :  Swell  organ  bos  12  stops,  and  contains 
750  pipes ;  choir  organ,  6  stops,  with  350  pipes ;  pedal 
organ,  3  stops.  The  bellows  measures  9ft.  by  7ft.,  and 
has  three  feeders  worked  by  a  crank  motion  ?  The  water 
supply  pipe  is  Sin.  diameter,  with  a  head  or  fall  of  180ft. 
to  200ft  ,  supplied  from  the  waterworks  company's  mains. 
An  early  reply,  with  full  portioolare,  name  of  manu- 
facturer, and  price  of  same,  will  greatly  oblige— OMJJturr. 

[86411.1— Lathe  Band  —Some  years  book,  I  think,  a 
method  of  tightening  the  lathe  band  by  means  of  a  third 
pulley  or  wheel  was  published  ia  the  "  Mechanics'  Maga- 
zine/' Now,  in  fitting  up  a  lathe  with  overhead  motion 
and  speed-wheels  of  about  36-31  26-31in.  diameter,  fast  and 
loose  pulleys  of  4iln.  diameter,  to  divide  with  a  strap 


about  tin.  wide,  will  any  correspondent  inform  me 
whether  by  fitting  up  o  light  wheel  to  rise  and  fall  I  eon 
make  the  same  strap  do,  or  suggest  any  superior  plan  to 
answer  the  purpose  ?  A,  frame  to  support  overhead  ;  B, 
speed- wheel* ;  C,  faet  and  loose  pulleys  ;  D,  rising  and 
falling  wheel  to  tighten  strop,— 0..  Fulham. 

[86418.]- Ventilation  without  Draught.— I  have 
a  shed,  60ft.  by  30ft.,  single-ridged  roof,  underdrawn 
abont  5ft.  from  eaves.  In  this  shed  I  purpose  to  hove 
200  to  300  Jets  of  gas  constantly  burning  throughout  the 
day.  I  should  be  glad  if  any  of  the  readers  of  "  ours  " 
could  ofler  me  a  solution  of  the  difficulty  of  ventilating 
this  room  without  draughts,  and  of  carrying  off  the 
impure  gases  and  heat  arising  from  so  many  lights,  so  as 
to  make  the  place  healthy  and  comfortable  as  a  work- 
room ?— VsmrioAToa. 

[25413.]—  Bevel  Joint.— Will  any  of  your  corre- 
spondents inform  me  how  to  make  a  bevel  joint  that  will 
stand  ?  The  way  that  it  ia  made  now  is  by  means  of  on 
iron  ring  lapped  with  span  yam,  and  the  joint  stuffed 
with  red  lead  and  a  hoop  round  it,  bnt  it  soon  begins  to 
leak ;  pressure  801b.,  sise  of  pipe  5in.  Is  it  possible  to 
moke  a  bad  one  do  better  ?   It  so,  how  ?— Knout  not  ax. 

[86114.]— Soft  Impression  Metal.— Oan  any  cor- 
respondent kindly  assist  me  out  of  the  slough  of  despond 
with  the  following  ?  I  hove  a  lot  of  gun-metal  percussion 
presses,  with  names  stamped  thereon  ;  they  are  used  for 
embossing  paper.  Now  tne  difficulty  or  secret  is  to  take 
a  perfect  splosh  or  counterpart  of  the  die,  the  die  at  top 
being  sunk  with  letters:  therefore  the  counterpart  at 
bottom  (soft  metal)  would  be  raised  letters.  I  have  tried 
the  following,  but  foiled  to  get  up  all  the  letters  at  once  ; 
the  ports  that  did  come  up  were  sharp  and  good— vis. : 
4os.  Bismuth,  t\o*.  lead,  l|OS.  tin.  Mow  if  this  recipe  is 
correct,  24s.  per  pound  for  bismuth  is  no  joke.  I  hod  o 
couple  of  old  presses,  with  o  thin  layer  of  the  metal  now 


asked  for ;  it  ap -eared  to  me  to  hove  been  rolled  to  about 
Jin.,  and  fastened  by  some  means  to  a  brass  plate  T",  in.  thick. 
I  wrapped  a  thin  piece  of  copper  round  it,  and  blew  gently 
with  the  blowpipe  till  melted,  then  suddenly  forced  down 
the  die  i  when  released,  the  whole  woe  beautifully  perfect. 
Wherein  do  I  fail  ?— J.  B.  Purvis. 

[85415.]— Iron  Manufacture  in  India.— 1.  Can  ony 
of  your  numerous  correspondents  inform  me  if  there  are 
any  Mast  furnaces  in  our  East  Indian  possessions?  If 
so,  where  located,  and  whether  worked  by  hot  or  cold 
blast  ?  2.  Which  work  is  the  best  authority  on  the  mine- 
ralogy of  India  ?  3.  Is  cool  found  in  any  abundance  ? 
4.  What  class  of  iron  is  produced,  and  estimated  quantity 
per  annum  ? — Slot  Alhs, 

[25416.]—  Thread  on  Bolt.— I  want  a  bolt  with  a 
thread,  on  which  a  nut  is  to  work.  Could  I  get  one  made 
so  that  with  one  turn  of  the  nut  it  wonld  work  on  the 
bolt  tin.  ?  The  thickness  of  the  bolt  to  be  I  in. — Inquiaxtn. 

[25417.]— Preserving  Milk.— I  am  desirous  of  pre- 
serving  a  portion  of  my  cow's  milk  for  use  during  the 
time  she  is  dry  for  oalvin;.  Oan  any  reader  inform  me 
how  I  am  to  do  it  ? — Wblby. 

[25418.]—  Heart  Disease.— I  have  been  told  that  it 
is  dangerous  for  a  person  suffering  from  heart  disease  to 
use  the  galvanic  machine.  I  often  use  mine,  which  ia  the 
ordinary  ooil  with  8  pint  bichromate  oellit,  for  the  amuse- 
ment of  my  friends,  and  now  feel  afraid  to  do  so.  Will 
any  of  "oars"  tell  me  if  there  is  any  danger;  and.  if  so, 
how  may  I  know  when  a  person  is  so  authoring  ?— An  Oxn 
Scaocainsa. 

[26410.1— German  Yeast.— In  the  Mbchaxtc  for 
August  23.  1878,  I  find  Mr.  George  A:  Davidson  offering 
to  explain  the  process  of  making  German  yeast.  If  Mr. 
Davidson  is  still  o  reader  will  he  kindly  reply ;  or  will 
some  other  party  explain  the  process,  or  refer  me  to  one 
who  does  ? — Jno.  SHAcruiros. 

[35480.] -Smee's  Battery.— I  have  3  cells  of  the 
above  battery  that  I  cannot  at  all  understand.  Some- 
times it  will  work  a  medical  ooil.  and  another  time  won't 
move  it,  and  yet  everything  is  to  oil  appearance  just  the 
same,  with  pb.tos  well  silvered,  and  ail  connections  clean 
and  right.  I  am  in  one  of  my  troubles  now,  and  cannot 
tell  if  It  is  my  bittery  or  ooil  at  fault.  The  lot  tor  I  have 
been  making  some  alterations  in,  which  include  changing 
the  two  B  terminals,  and  adding  a  loop  from  contact 
breaker  to  a  pair  of  terminals  to  gain  primary  current. 
I  have  made  the  connections  all  fast  with  common  solder 
and  spirits  of  salts ;  and  the  battery  won't  work  at  moro 
than  naif  power.  1  hove  put  os  much  as  lOor.  of  acid  to 
2}  pints  water.  It  mokes  little  difference ;  it  suddenly 
stop*  at  times  and  refuses  to  budge  an  inch.  Is  it  battery 
or  coil  at  fault  ?— A  New  Sumcbibkb. 

[25421.1— Tonnage  of  Yachts.— Win  ony  contribu- 
tor be  kind  enough  to  give  me  the  present  rule  for  com- 
puting the  tonnage  of  steam  yachts  and  sailing  yachts, 
4o.  ?— Ottawa. 

r25122.]-Boat  Paddles.— Would  any  reader  kindly 
inform  me  the  shape  and  sise  of  poddies  for  a  boot  13ft. 
by  4ft.  ?  Also  if  a  crank  across  tbe  boat  with  wooden 
handle  would  be  easy  to  work,  how  to  fasten  the  bearings 
for  crank,  number  of  flaps  on  one  paddle,  and  how  deep 
these  must  take  the  water  ?— A.  B. 

[85423.]— Battery.— Will  some  one  tell  me  how  to 
moke  a  small  galvanic  battery  of  platinum  and  lino  P— 
Haiit  Lbs. 

[25484.]— Pressure  of  Air.— If  a  vessel  contains  a 
quantity  of  air  whioh  weighs  8  gr.  and  exerts  a  pressure 
of  luiib.  per  square  ineh,  and  if  three  more  grains  of  air 
are  introdneed  into  tbe  vessel,  what  pressure  will  the  air 
now  exert  ?    Tsmperaturo  the  same  in  both  oases,— A 

MlBOO. 

[85485.]— Pressure  of  Fluid  upon  a  Surface.— 
A  closed  oyUndrioal  vessel,  the  radius  of  whose  base  is 
Sin.,  is  filled  with  water,  with  its  axis  horisontal.  Find 
the  pressure  of  water  against  one  end.  A  cubic  Inch  of 
water  weighs  253-8  gr.— A  Oowstaht  SoBScniBcn. 

[85488.]— Beeds  in  Pianoforte.— To  '•  Hozxn." — 
You  say  in  your  reply  84043,  "  Pianoforte  with  pedals 
which  acted  on  reeds  contained.''  Several  of  nry  friends 
who  take  the  Enausn  Mschabio  and  are  interested  in 
the  subject  think  that  the  reeds  and  bellows  ore  inclosed 
ia  the  seat.  If  so,  how  is  it  managed,  and  how  is  it 
blown  ?  I  have  heard  the  harmonium  (flute  and  cor 
anglais)  and  the  pianoforte  together,  and  it  sounded 
beautiful.  I  hove  also  hoard  of  o  pianoforte  with  reeds  for 
treble  blown  by  tbe  foot,  for  solos,  oomet  passages,  Ac, 
either  separate  or  combined  with  tho  pianoforte.— 

Di-Vl-DKD. 

[86437.]— Labels  to  Preserve.— How  oan  I  preserve 
the  labels  of  my  battles  from  the  effects  of  the  acids  ?  The 
ink  turns  red  and  fades  from  the  add  trickling  over  it 
when  being  poured  out.— HanaT  Lax. 

[25488. ]-Hther  in  Spirit*.— I  would  feel  muoh 
obliged  to  any  of  your  ohetuioal  correspondents  who  would 
describe  a  method  of  detecting  very  small  quantities  of 
ether  when  mixed  in  spirits.  It  sometimes  happens  that 
in  distilling  spirits  in  a  Coffey's  apparatus  that  ether 
passes  over  with  the  spirit  which  runs  from  the  still  at 
irom  SSop.  to  68op.  It  is  to  find  the  ether  in  such  spirits 
that  I  require  the  tost  for  disoovery  or  a  method  of  proce- 
dure for  elimination.  If  the  ether  oan  be  eliminated  I 
would  prefer  to  collect  it  from  the  sample  tested,  that  I 
may  know  the  quantity. — W.  H. 

[25429.]—  Projection.— Would  any  one  kindly  tell  me 
how  to  construct  the  projection  for  drawing  a  mop  of  the 
world  on  the  plane  of  the  horizon  of  any  place— Paris  for 
example  ?— A.  H. 

[25430.] -Single  Lens  Eyepiece.— To  F.  Dsn- 
hktt.— Some  time  ago  yon  mentioned  using  a  single  lens 
eyepiece  on  your  2\  object-glass,  giving  a  power  of  134. 
Will  you  kindly  tell  mo  the  focal  length  of  lens ;  also 
whether  piano  or  double  convex  ?  Would  a  Huyghenion 
eyepiece,  giving  the  same  power,  be  better  ? — San. 

[25431.1— Bichromate  Battery.  —Will  some  one 
kindly  tell  me  how  to  moke  o  cheap  biohromate  battery, 
one  oell  ?  In  all  I  hove  seen  there  ore  three  binding 
screws  ot  the  top  of  the  glass  bottle,  tbe  carbon  plate  being 
between  tho  two  since,  and  eioh  terminating  in  its  own 
screw.  What  ore  the  connections  ?  Are  the  two  sines  to 
be  joined  together  by  o  wire  to  form  one  electrode,  the 
carbon  being  the  other  ?  An  answer  will  oblige — C. 
Taboe. 
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[25432.]-  Harmonium  Heeds-  Will  "  Saul 
Rymea,"  or  any  other  friend,  inform  me  how  I  oan 
remedy  a  defect  in  the  reeds  P  When  I  blow  with  any 
force  two  or  three  of  the  brut  reeds  produce  a  doll  sound, 
aa  if  they  were  too  weak  for  the  force  acting  upon  them.— 
Job*  Finwicx. 

[25433.]— Ebonised  Show-Oaae.— Will  any  one  be 
kind  enough  to  let  me  know  how  I  may  fix  the  end  glass 
in  a  show-case  that  I  hare  P  Also  the  bert  cement  to  nee 
for  repairing  the  edge*  ?  — A.  B.  0. 

[26434.]— Blasting  Powder.— Will  any  of  your  eon- 
tnbutors  giro  me  tome  information  respecting  the  relatire 
values  of  common  blasting  gunpowder,  Abel's  gun-cotton, 
and  dynamite,  baring  regard  to  power,  economy,  and 
safety  when  used  in  an  open  quarry  for  limestone  ? — 
LiMSSTOn. 

[25435.]— Enamelling  Iron.— Can  any  of  your  read- 
ers inform  me  how  to  arrange  a  small  apparatus  for  ena- 
melling small  strips  of  iron,  either  wrought  or  cast  f 
Also  a  few  hints  as  to  the  modus  operandi  and  the  mate- 
rials used  ?  I  am  not  particular  as  to  oolour  nor  anything 
else,  except  that  I  want  a  smooth  vitrefled  surface  without 
cracks,  or  any  sharp  lamps,  or  sharp  spots.— Fbosa. 

[25436.]— Veneering.— I  hare  some  wooden  tubes 
fin.  to  Teneer,  but  And  the  veneer  break.  Does  it  want 
steaming  f  If  so,  how  oan  I  rig  up  a  small  steaming 
apparatus  P  The  tubes  are  4ft.  1  ong.  I  also  want  to 
know  how  to  straighten  lanoewood  ramrods.— Pooa  Max. 

[25437.1— Inoruatation  and  Corrosion  In  Steam 
Boilers.— Would  some  of  your  correspondents  kindly 
giro  me  a  little  information  on  the  subject  of  incrustation 
and  oorreeion  in  boilers  P  The  ease  is  as  follows  :— The 
engine  is  a  4-h.  portable,  has  been  recently  retubed,  and 
is  in  good  condition.  The  common  surface  well-water  in 
this  district  is  exoessirely  hard,  and  rapidly  deposits  a 
great  quantity  of  fur.  To  avoid  this  eril  I  hare  hitherto 
used  pore  rain-water  exelusirely.  The  engine  is  only  occa- 
sionally used,  and  has  stood  about  six  months  with  the 
water  in.  As  it  is  rery  uncertain  when  the  engine  will  be 
wanted,  the  steam  ha  ring  to  be  got  up  sometimes  at  an 
hour's  notice,  I  do  not  like  to  run  the  boiler  empty,  owing 
to  the  trouble  inrolred  in  refilling.  Water  from  the 
blow-off  oock  on  the  feed-water  pipe  at  bottom  of  fire-box 
comes  out  perfectly  dear.  Steam  pressure  151b.  to  201b. 
Now  cornea  my  difficulty.  I  hare  lately  read  that  too 
pure  water  is  dangerous,  as  rapidly  corroding  the  boiler. 
I  should  not  like  to  hare  an  explosion  either  from  exces- 
sive furring  or  from  corrosion.  What  am  I  to  do  P— 
Trutru. 

[25438.]— Chemical  Nomenclature.  —When  So, 

Ho,  {{jjfg}  and  0,  H,  are  heated  together  a  solid  is 

formed  baring  a  green  metallic  lustre,  rery  brittle,  and 
when  the  finger  is  wet  with  spittle  and  rubbed  on  it  a 
blood-red  oolour  is  produced.  If  Mr.  Allen,  or  some  other 
chemical  reader,  would  giro  the  chemical  name  of  it  he 
would  greatly  oblige— B.  Holgatz. 

[25439.]— Australia.— Can  any  reader  kindly  gire  me 
any  information  as  to  what  opening  there  is  for  engine  fit- 
ters and  turners,  rate  of  remuneration,  ftc.  P  Also 
whether  the  climate  is  such  as  to  cure  consumption  when 
in  its  first  stage,  and  which  part  offers  the  most  favour- 
able  conditions  for  sue*  purpose  P— A.  0.  Q. 

[25440.]— Purifying  Creosote.— How  oan  the  ooal- 
tar  product,  technically  known  as  creosote  or  henry  oil, 
be  freed  from  solid  impurities  and  rendered  stainless  with- 
out deterioration  P— Cbbosotb. 

[25441.]— Antidote.— Could  any  of  your  chemical  cor- 
respondents gire  a  list  of  the  antidotes  required  in  oases 
of  poisoning  by  any  of  the  mercury  compounds  r  Pornj»ps 
Mr.  AlfredH.  Allen  will  oblige-Z.  M.  0.  A. 

[25*42.] -Mineral  Waters.— Will  "  M.  D., "  or 
some  other  of  our  medic -U  friends,  oblige  by  (firing  the 
effects  produoed  by  the  action  of  the  following  mineral 
waters  on  the  human  system  ?— Saline,  ohalybeate,  sul- 
phurous, lilicious,  calcareous,  and  carbonated. — Z .  M.  C.  A. 

[25443.1— Amateurs'  Workshops.— There  has  been 
such  an  alternation  of  wet  and  frost  this  past  season  that 
it  has  been  rery  trying  to  the  well-being  of  these  shops.  I 
always  find  after  a  frost,  on  the  change  occurring,  all  my 
bright  tools,  and  also  the  black,  corered  with  moisture, 
ana  I  hare  had  to  spend  many  hours  wiping  and  oiling. 
How  oan  I  prerent  this  P  There  is  no  fireplace,  but  I 
thought  of  another  winter  trying  a  paraffin  store :  but  I 
cannot  afford  constantly  burning  it.  Should  it  then  bs 
lighted  during  the  frost  or  on  the  change  P— Pbtbb. 

[25*44.] -Hardening  Steel.— Will  W.  Oldfield 
kindly  state  if  his  hardening  process,  as  in  letter  2*997,  is 
likewise  as  good  for  cutting  hard  oast-iron  as  it  is  for 
steel,  and  bow  to  go  about  it  P — that  is,  if  to  warm  the 
mercury  or  if  to  dip  the  tool  into  that  liquid  in  ordinary 
temperature,  or  how. — K.  B. 

[254*6.]-Weight  of  Balance  Weights.— Can 
any  of  the  readers  of  your  raluable  paper  gire  me  a  simple 
rule  for  finding  the  weight  of  balance  weights  in  locomo- 
tive wheels  ?  Also  the  weight  of  balance  weight  for  work- 
ing gear  ? — Loco*. 

[25*46.]— Stability  of  Locomotives.  —  Can  any 
readers  or  your  raluable  paper  gire  me  any  information 
on  the  stability  of  inside  and  outside  cylinder  locomo- 
tirej  P— Stastutt,  Newcastle. 

[25*47.]-Pedespede.-Will  Mr.  F.  W.  Shearing,  or 
anr  other  kind  oorreipondent  inform  me  how  to  make  a 
pedespodo  P  I  hare  seen  illustrations  of  them,  but  cannot 
mafce  out  how  they  are  fastened  to  the  foot.  A  working 
drawing  will  oblige— Bxcaubkb, 

[254*8.]— Old  Monument.— On  the  road  from  Staf- 
ford to  Newport,  Shropshire,  stands  a  curious  old  erection 
locally  known  as  Sutton  Monument,  being  between  the 
rillage  of  that  name  and  the  Tillage  of  Forton.  It  is  rery 
near  the  boundary  line  of  the  county  of  Shropshire.  Can 
any  antiquarian  reader  kindly  inform  me  of  the  origin, 
use,  or  intention  of  this  edifice,  which  resembles  nothing 
so  much  as  an  extinguisher,  knob  on  the  top  and  all  com- 
plete ?— H.  O.  O. 

L25449.]-Mar ble.-Will  some  one  kindly  tell  me  how 
I  can  tell  Devonshire  spar  from  Italian  onyx  P  And  is 
alabaster  reined  ?  If  so,  how  am  I  to  tell  it  from  Italian 
onyx  ?  And  is  alabaster  found  anywhere  besides  Derby- 
shire P  Any  information  respecting  the  shore  will  be 
thankfully  rewired  by— Dbcobatob. 


[25*50.]— Cleaning  Sewing-machine.— Will  any 
of  your  readers  inform  me  how  to  clean  a  sewing-machine 
clogged  with  boiled  linseed  oil  to  such  an  extent  that  it 
must  be  taken  to  pieces  P — F.  R. 

[25451.4— Small  Organ.— Win  "Uranium"  kindly 
gire  me  his  opinion  upon  the  following  schema  for  a  small 
organ  P  I  want  2  rows  of  keys  and  pedals  for  the  sake  of 
practice,  and  as  I  am  limited  to  room  (7ft.  Sin.  wide,  3ft. 
deep)  I  hare  arranged  it  thus:— Great  organ,  UebUoh 
gedaet,  open  diapason  to  Tan.  0 ;  flats  and  psBaalo.  Swell 
organ,  rioldegamba.  Ten.  0;  and  stopped  bass  to  00,  and 
board  on  on  pedals  •  one  soundboard,  divided  for  swell, 
6ft.  long,  2ft  flin.  wide ;  octare  coupler  on  great,  coupler 
swell  to  great,  and  great  to  pedals.  I  should  like  to 
know  the  rule  by  which  the  ribs  of  feeder  and  bellows  are 
out,  so  ss  to  get  them  to  fold  down  properly  P— BaULL 
OsaAjr. 

[25459.]-Annealing  Green  Hint  Olaes.-Will 
me  of  your  readers  inform  me  how  to  anneal  greeo  flint 

glass  f  I  hare  tried  sereral  methods,  but  hare  faOed.- 

Polibb. 

[25453.1— Bacterial  Infusions.— Will  some  reader 
say  which  is  the  best  and  simplest  way  to  prepare 
infusions  of  rarious  substances  for  microscopical  exami- 
nation P — Is&nns. 

[25*5*.]—  Pharoah's  Serpents.— When  precipi- 
tating sufpho-cyanide  of  sMNUJ  DT  BMsUU  of  nitrate  of 
mercury  and  sulpho-oyanide  of  potassium.  I  only  get  a 
slight  blackish  precipitate.  Oaa  any  one  tell  me  what  to 
do  P— Sue  ax. 

[25455.]  -  Brass  Valve  Balls  for  Engine 
Pumps.— I  suppose  these  are  turned  up  as  near  as 
possible  between  centres.  But  I  want  some  friend  to  tell 
me  how  to  finish  then;  what  kind  of  chuck  and  tool  are 
used ;  and  how  are  they  used  P  The  diameter  of  the  balls 
I  want  is  lfVin.— A  Ourni,  0. 

[25*56.1— Lathe  Bearings-— Will  some  of  your 
readers  show  how,  geometrically,  to  describe  the  anti- 
friction curre  for  lathe  bearings  P  Also  what  description 
of  bearings  Whitworth  uses  in  his  lathes  for  light  work  P 
— Sboobds'  Prror. 

[25457.]— Old  Clock.— I  hare  an  old  dock,  crown 
escapement,  name  Henry  Martin,  London.  Oan  any  one 
tell  me  when  Henry  Martin  flourished?  The  clock  is 
spring,  table,  quarter  repeating.— Saooans'  Prror. 

[25*58.]— Dispersive  Power  sad  Density  of 
Class.— Could  Mr.  Lancaster,  or  any  other  reader,  tell 
me  if  there  is  any  connection  between  the  dispersire 
power  and  the  density  of  glass  P— 0.  H.  Boons. 

[25*58.] -Milling  Tools.-Will  any  kind  reader 
inform  me  how  these  are  made  P— PaACncAX  Tuaaaa. 

[25460.1—31  Orionis.— Turning  my  telescope  the 
other  night  upon  the  red  star,  31  Ononis,  I  was  surprised 
to  find  distinctly  risible  a  minute  oomes  about  13  mag., 
pos.  angle  about  85°,  distance  about  12",  all  by  estima- 
tion. I  shall  be  glad  to  know  if  the  oomes  has  preriously 
been  recognised,  as  the  star  is  not  marked  double  in 
Proctor's  larger  atlas,  nor  is  it  referred  to  in  Webb's 
"  Celestial  Objects,"  or  in  any  list  to  which  I  hare  access. 
Perhaps  "  P.R.A.8.,"  or  Mr.  Knott,  would  kindly  inform 
me,  and  also  correct  the  abore  estimates.— J.  QaiBiif. 

[25*81.]  —  Crystals.  —Could  any  of  your  readers 
inform  me  of  anr  cheaply  and  easily  made  substance 
which  will  crystallise  and  sparkle  in  gaslight,  and  also 
be  imperrious  to  a  damp  atmosphere,  suitable  in  forming 
a  temporary  grotto  in  connection  with  a  basaar  p  Alum 
crystals  hare  been  tried,  but  win  not  stand  the  damp 
atmosphere.— A  HxrwoKTH. 

[25462.1— Swiss  Transferring  Pictures.— It  is 
easy  enough  to  transfer  these  to  glass :  bat  is  there  any 
way  of  rendering  them  transparent,  so  that  we  might  use 
them  in  the  lantern  P  We  hare  the  transparent  enamel 
or  ritreotype  pictures,  and  they  are  plsasag  enough  as 
far  as  they  go,  Dut  as  there  are  but  a  few  sheets  of  them 
published,  they  are  soon  exhausted,  and  we  tire  of  seeing 
the  same  slides  orer  and  orer  again.  But  in  regard  to 
those  Swiss  transferring  pictures  there  appears  to  be  an 
endless  variety  of  them ;  and  if  we  had  only  some  pene- 
tratire  varnish,  or  other  such  medium  to  render  them 
transparent,  we  should  hare  increased  delight  with  our 
lanterns.— B.  B.  Febbbsst. 

[25463.1— BAudrailing.— Would  some  correspondent 
be  kind  enough  to  tell  me  how  to  find  the  direction  of  the 
ordinates  in  striking  out  the  face  moulds  for  the  wreath 
of  a  handrail?  Any  information  oa  the  subject  would 
greatly  oblige— Oss  rs  a  Foe. 

[25464.]— Noise  of  Passing  Trains.— I  should  be 
glad  if  any  of  your  readers  could  satisfactorily  account 
for,  and  explain,  the  rariations  in  the  noise  produoed  by 
two  railway  trains  passing  each  other  In  opposite 
directions.  If  the  two  trains  are  each  going  at  a  speed  of 
not  less  than  6  miles  an  hoar,  the  aooustie  effect  on  a 
passenger  in  one  of  them  is  that  of  a  continued  rattle, 
with  from  2  to  4  (aooording  to  the  lengths  of  the  trains 
and  their  respective  speeds)  periods  of  a  much  greater 
noise.  A  similar  effect  may  be  noticed  by  a  person  in  a 
station  or  near  a  bridge  when  a  train  is  passing.  I  hare 
notioed  this  effect  on  lines  where  the  carnages  used  are  of 
uniform  dimensions,  showing  that  inequalities  in  the 
heights  of  the  carriages  are  not  competent  to  account  tor 
these  periods. — N. 

[25*65.] -Organ  Xey-maHng.-l.  What  is  the 
exact  length  of  one  octare  of  keys  P  In  aa  article  on  this 
•abject  on  page  363,  Vol.  XVI.,  "  J.  D."  aires  2ft.  61  in. 
for  the  keyboard  of  56  notes.  Allowing  6fUn.  for  each 
octare,  and  jyin.  for,  say,  *  glue  joints,  would  gire  this 
length  ;  but  I  find  from  actual  measurement  of  the  keys 
of  a  piano  that  6Min.  would  be  nearer  the  sise  of  the 
octare.  Is  either  of  these  measurements  right?  2.  How 
is  the  position  for  the  sharps  arrired  at  P  By  dividing 
the  octare  into  8  equal  parts  for  the  naturals,  and  12 
equal  parts  for  the  sharps,  tan  latter  are  thrown  out  of 
position.  I  hare,  therefore,  dirided  the  octare  into  two 
parts  by  tbe  line  separating  the  notes  B  and  F,  and 
dirided  the  left-hand  portion  into  fire,  and  the  right-hand 
portion  into  seven  equal  parts,  which  appears  to  gire  the 
correct  positions.  Is  this  right  P  3.  In  what  form  is  the 
ivory  for  the  keys  bought  ?  Oan  it  be  purchased  ready 
cut  into  the  right  shape  P  *.  Would  fish  glue  be  suit- 
able for  fixing  the  i Tories;  and  is  it  as  strong  as  the 
ordinary  glue  t  5.  Iu  making  keys  with  a  setoff  how  is 
the  sawing  done?— B.  W.  C. 


[^i^fceotrioal.-Wben  a  current  of  electricity 
P*rT,  i»7?  *n  insulated  copper  wire  is  any  portion  of  ft 
fort  on  i»  J,,^,^  r  1/  it  U  so  lost,  what  is  the  percent- 
age p'*0**  Per  mile  under  the  best  known  conditions  of 
insulation  P— Nosolos. 

[25467/1—Matrioulation  Questiona.-WOl  some 
kind  reader  solve  tbe  following  problems  ?— 1.  Find  the 
tension  on  a  rope  which  draws  a  carriage  of  8  tons  weight 
np  a  smooth  incline  of  1  in  5,  and  causes  an  increase  of 
Telocity  of  3ft.  per  second.  If  on  the  same  incline  the 
rope  breaks  when  tbe  carriage  has 'a  Telocity  of  48  3ft.  per 
second  how  far  will  the  carnage  continue  to  more  up  the 
incline  P  2.  A  beam  of  light  Issues  from  a  given  bright 
point  3ft.  abore  the  surface  of  still  water,  and,  falling 
obliquely  on  the  surface,  is  dirided  into  two  parts,  one  of 
which  is  reflected  and  the  other  refracted.  Find  the  posi- 
tion of  the  point  of  incidence  and  its  distance  from  the 
bright  point  so  that  the  reflected  and  refracted  beams  may 
be  at  right  angles  to  each  other. — D.  W. 

[25*68.1— Spoilt  Solution.  — Thanks  to  "  Teste, 
phanus  "  for  his  reply  25047,  and  I  am  sorry  there  appears 
to  be  no  method  of  separating  the  ferrocyanide  from  the 
cyanide  of  silrer.  Wm  he  kindly  say  whether  the  formula 
0«N|FeAg4  is  correct  P  I  don't  think  such  a  combination 
exists  in  the  solution.  I  am  of  opinion  that  the  ferrocya- 
nide has  been  pot  into  the  solution  unintentionally  as 
imperfectly  burned  cyanide  of  potassium,  and  has  not  the 
property  of  dissolving  silrer  cyanide.    Yet  "  Ioste- 

C"  ins  gives  the  formula  xCNAg  +  3yC«N»FeE4.  there- 
I  suppose  I  am  mistaken.  Should  I  loss  much  silrer 
is  the  wash-waters  if  I  precipitated  the  ON Ag  by  H*80f  P 
Further  assistance  will  be  gratefully  received  by  — 

ELBCTBOPLATBB. 

[2S469.]-Eleotrioal  Clock. -8ince  seeing  the  clock 
with  three  wheels  and  two  pinions  I  thought  about 
making  one  like  it,  only  to  be  driven  by  electricity,  and 
notice  "KleotraV  letter,  10550,  describing  an  electrical 
clock.  I  hare  no  doubt  any  one  acquainted  with  electri- 


city might  make  one  from  the  instructions  given,  but,  at 
the  same  time,  I  doubt  not  that  details  of  all  the  parts  and 
how  to  make  them  would  interest  a  number  of  your  read- 


If  it  were  for  a  seconds'  pendulum  it  would  be 
better;  and  I  hope  "Electra"  or  some  other  correspon- 
dent will  favour  ns.— Clock. 

[25470.  ]-The  Sea  Level. -Is  there  any  proof  of  the 
statement  that  the  sea  is  51*ft.  higher  at  Kurraohee  than 
at  Cape  Oomoria  ?— 8.  Matbb. 

[25471.1—  Duplex  Telegraphy.— Wm  any  one 
explain  the  details  of  tbe  Duplex  system  of  telegraphy, 
and  gire  an  illustration  of  mode  of  joining  np  P— vnroaz. 

[25*72.]— Scotch  Tartans— Dunoan  Plaid.— Is 
there  not  a  fixed  number  of  threads  of  each  colour  in  the 

warp  "  and  "  weft  P"  Also,'  are  the  colours  restricted 
as  in  heraldry  P  Would  some  one  kindly  tell  me  the 
Dunoan  and  Forty -serenth  (47th  Regiment)  plaids  by 
saying  number  of  threads  of  each  colour  P— Mr/asao. 

[25t73.1— Leg  Affection.— A  little  girl,  now  *  rears 
of  age,  has  lost  the  use  of  one  of  her  legs  under  the  follow- 
ing oircamstanoes :— When  about  18  months  old  she  got 
out  of  bed  and  sat  on  a  stone  step  for  a  considerable  time, 
causing  her  to  lose  the  use,  first,  from  the  calf  down- 
wards, gradually  working  np  the  leg,  till  now  it  has 
reached  the  thigh,  the  leg  becoming  smaller  in  oiroum- 
ferenoe,  but  about  ljin.  longer.  She  has  been  in  hospital 
and  under  sereral  doctors,  has  had  7  months  of  tepid  sea. 
baths,  and  a  long  season  of  daily  applications  of  rum  and 
"  turps  "  well  rubbed  in.  At  the  hospital  they  tried  a  gal- 
vanic machine,  but  without  effect ;  and  her  case  was  pro- 
noun oed  hopeless  by  the  medical  men  who  attended  her.  I, 
however,  think  otherwise,  for  now  and  then  we  find  she 
has  a  slight  feeling  when  the  leg  is  slapped  hard,  but  this 
is  not  rery  frequent.  The  father  la  a  ooastguardmaa,  and 
cannot  afford  further  ad  rice.  Will  some  kind  friend 
suggest  anything  likely  to  be  of  serrice  P  I  should  feel 
grateful,  and  the  parents  ever  so. — E.  K.  D. 

[25*74.]-Octave  Coupler.-WiU  "W.  N.  L."  say 
how  the  stop  is  fastened  to  the  action  rail  of  his  octare 
coupler  (p.  275,  letter  10024)  to  throw  it  in  and  out  of 
gear  t— A.  8. 

[25*75.]— Halae's  Apparatus.— Will  some  one  tel 
me  how  to  make  the  connections  in  this  apparatus  f 
There  are  three  binding  screws  in  front  of  the  box  con- 
taining the  battery,  and  two  on  top  of  coil,  and  three  in 
front  just  before  the  dial.— Obobob  Hicksob. 

[25476.]— The  Sun  all  Oaa— In  a  leoture  delivered 
by  Professor  Balfour-Stewart  at  Manchester,  in  1872,  he 
is  reported  as  having  said .— "  Very  likely  the  sun  is  one 
mass  of  gas,  and  the  surface  that  we  see,  instead  of  being 
solid  or  liquid  substance,  is  one  of  cloud."  What  is  the 

gobability  of  the  "  one  mass  of  gas  "  hypothesis  P— Saol 
TMSA. 

[25477.1—  More  Terms.— In  Guthrie's  "Magnetism 
and  Electricity,"  p.  113,  it  is  stated  that  "  The  work 
whioh  the:  kilogram  is  caps  bio  of  doing,  by  dint  of  its 
momentum  On  reaching  the  earth,  is  equal  to  the  work 
done  in  lifting  it."  Please  define  the  terms  "work" 
and  "  momentum  ?" — Sacl  Rtmba. 

[25*78.  mewing  Machines. -Will  any  brother 
reader  in  the  sewing-machine  trade  inform  me  if  at 
present,  there  is  at  work  a  sewing-machine  with  two  or 
more  needles  (single  thread)  P  Are  they  with  revolving 
or  vibratory  loopers  P  A  slight  description  will  oblige— 
Sewino-kacbibb  Tsaras. 

[25479.]— Musioal  Box  -Mr.  Ridley  (letter  10557 > 
has  kindly  given  some  much-longed-for  information  about 
musioal  boxes.  May  I  encroach  on  his  kindness  and  ask 
him  a  few  queries  ?  I  wish  to  know,  firstly,  the  easiest 
way  of  getting  the  old  cement  out  of  barrel ;  secondly, 
bow  to  get  the  broken  pins  out ;  and,  thirdly,  the  best 
way  of  setting  tunes.  I  am  used  to  setting  airs  upon 
organ  barrels,  but  hare  not  yet  tried  musioal  boxes.  I 
fancy  they  must  be  done  on  a  different  principle.— B. 
Smith. 

[25480.]—  Astronomical.— Win  "  F.  B.  A.  8."  or 
one  of  our  astronomical  friends  explain  why  tho  earcs  or 
cycle  of  the  moon  is  variously  given  as  18  years  11  days 
and  as  18  years  6  days  P  And  will  some  one  inform  me  to 
what  stars  this  axes  of  Mercury,  Venus,  Mars,  Jupiter, 
and  Saturn— and  of  D  ran  us  and  Neptune  if  known— point 

Sthat  of  tbe  earth  does  (approximately)  to  Ursai 
inorisP  And  when  will  Saturn  be  next  on  the  equator — 
about  two  years  hence  T  And  what  will  then  be  his  right 
ascension  -about  2*  hours  P  Please  obnge— IosrarHAsroe. 
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_[2M81.T— Softening  Bass  Notes  of  Harmo- 
nium.—To  "Saul  Rtmha."— Will  you  kindly  inform 
me  how  I  cam  soften  the  bag*  notes  of  my  harmonium — 
one  row  of  reeds  ?  I  often  find  thnt  when  playing  softly 
the  treble  note  is  not  sounding  at  all,  and  I,  therefore, 
want  to  make  them  in  proportion  to  each  other. — H. 
Veexea. 

[35482.]—  Heal  Ice  Rinks.— I  hare  read  letter  10511 
on  the  above  subject  with  much  interest,  and  I  think  that 
it  wonld  be  very  interesting  to  open  some  discussion  on 
the  matter.  Firstly,  who  can  say  positively  which  wonld 
be  the  obeaper,  ethor  or  ammonia  ?  The  latter  could  bo 
used  in  the  snino  manner  as  "  Genuine  Skates  "  suggests 
for  the  former,  and  I  fancy  would  be  less  expensive. 
Then,  another  point  is  this,  a  large  amount  of  the 
moisture  in  the  atmosphere  would  be  deposited  as  dew. 
Would  this  freeze  or  cause  a  damp  surface  ? — Sidxey. 

[25483.]—  Underground  Wire.— Is  it  safe  to  lay 
inaiarubbcr-oovered  wire  underground  without  any  pro- 
tection for  telegraphic  work  ?  Would  the  wire,  which  has 
a  black  coating  of  compound,  like  tarred  hemp,  also 
answer  the  same  purpose  P — C.  V.  8. 


CHESS. 


All  communications  intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  81,  Loiighborough-road. 
Brixton,  8. W. 


PROBLEM  OCCIII.-Bt  H.  Meter. 


" 

■ 

k 

H 

White  to  play  and  mate  in  four  moves. 


Harry  Lee. — The  answer  to  tho  move  of  1  Kt  to  Q  B  3 
(ch.)  in  Problem  CCCII.  is  obviously  1  B  takes  Kt.  In 
Problem  OCOI.  the  Kt  cannot  check  at  K  B  2  on 
account  of  the  B  B  at  R  5th. 

Athos  (Yarmouth).— Thanks;  the  notice  was  certainly 

nitwit  for  yon. 
J.  G.  Fixch.— Problems  CCXCVII.  and  COXCVTII.  aro 

both  correct.   If  in  the  former  Black  play  1  K  to  Kt  5 

tbr  an.'wor  i»  2  y  to  Q  (  ch.,  Ac.     The  p'n.lileins  ibaj] 

have  our  attention. 

Corbect  Solutioxs  or  Problem  CCCI.— From  Pendirl 
Hall,  Athos,  H.  H.  8.,  Eotben.  1 

Solution  of  Problem  CCCI. 
White.  Blade. 

1.  B  to  0  6.  1.  Kto(J4. 

2.  Kt  to  K  B  4  ch.  2.  K  takes  B. 

3.  Q  mates. 


i  great  chess  match  between  Messrs.  Blackburne  and 
Stoinits  WW  brought  to  „  el.,  <■  tin-  W.-t-.nd  Ch. 
Club  on  Thursday,  March  2,  in  favour  of  Mr.  .Steinitz, 
who  won  every  game.  The  games  at  the  outset  of  this 
match  are  admitted  to  have  been  original  and  intricate, 
and  tested  the  high  proficiency  of  both  players. 
Towards  the  end  of  the  match,  however,  it  became 
devoid  of  interest,  for  it  was  quite  evident  that  Mr. 
blackburne  was  not  in  form,  for  he  did  not  play  with 
his  usual  force  and  precision.  Mr.  Steinitz  has  un- 
doubtedly achieved  a  brilliant  victory,  and  his  many 
admim-s  have  every  reason  to  be  proud  of  their 
champion.  It  is  not  an  easy  task  to  win  seven  games 
right  off  from  so  fine  a  player  as  Mr.  Blackburne. 
'  Eiausx  Chess  Problems."  Edited  bv  Jambs  Pierce, 
M.A.,  and  W.  Timbrbli.  Pierce  (authors  of  300  Chess 
Problems,  Ac.)  Longmans,  Green,  A  Co.,  London. — 
If  any  evidence  were  wanting  of  the  increased  and  still  in- 
creasing interest  in  tho  "  Royal  game  "  it  might  well  be 
found  in  the  appearance  of  the  present  handsome  volume 
The  book  is  subdivided  into  three  parts,  and  contains 
nearly  fjOO  masterpieces  of  English  chess  strategy.  Part  I. 
comprises  the  best  productions  of  livinor  composers. 
Part  II.  of  those  lately  deceased.  Part  III.  is  devoted 
to  original  problems  by  the  chief  English  composers. 
The  Editors  in  their  "  Introduction'*  thus  refer  to  these 
novelties : — "  It  is  to  this  chapter  we  fancy  all  chess- 
lovers  will  turn  with  the  greatest  pleasure  and  interest. " 
In  the  presence  of  such  an  array  of  talent  it  wonld  seem 
almost  invidious  to  single  out  of  this  admirable  collec- 
tion any  particular  set  or  sets  as  worthy  of  especial 
commendation.  We  may,  however,  in  a  futnro  notice 
draw  attention  to  those  problems  which  have  struck  us 
a»  being  singularly  beautiful  and  original.  The  work 
"•"IB  assuredly  be  very  popular,  for  a  more  important 
one  to  the  composer  was  nev«-  issued  from  the  chess 
P*es.  It  is  very  carefully  edited,  and  we  congratulate 
MM  editors  on  having  brought  to  a  successful  conclusion 
a  task  which  required  much  courage  to  undertake,  and 
niore  ability  to  perform.  It  is.  in  fact,  a  book  which  no 
chess-player  can  open  without  delight.  The  volume  is 
appropriately  dedicated  to  Mr.  Hcaley. 


SPHINX. 

•„•  AU  Communications  /or  ths  "Sphint  "  should  bi 
addretred  to  T.  Mitch  B80N ,  B.A.,  Ths  Stationsrs'  School, 

Bolt-court,  FUel-ttrcet,  B.C. 

Questions. 

505.  — Find  the  value  of  ar  in  10*  =  *•">.— Iobtephaxus. 

506.  — Solve  s*  +  *  =  |f. — Iobtephaxus. 

507.  — A  conical  tub,  24  inches  diameter  at  top,  18  inches 
at  bottom,  and  12  inches  deep,  is  filled  with  water.  To 
what  angle  must  it  be  tilted  up  to  spill  half  the  contents  '( 
— Plum  bob. 

Solutions. 
502. — Let  m  =  1st  sum  for  3  years  ffl  sV  per  cent. 

y  =  2nd  sum  for  5  years  @  3  per  cent, 
and  3010  —  ■  —  y  =  3rd  sum  for  2  years  ®  2\  per  cent. 

Then,  *  +  g  =  amount  of  1st  sum, 
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y  +  ~j!  =  amount  of  2nd  sum, 

And  3010  -  *  -  y  +  3010  ~  v  =  amount  3rd  sum. 
Hence  per  question, 

'♦8-»<*+S) 

(3010  -  x  -  y)  +  3010 -'-V  = 


1 


(•♦» 


Simplifying  (I.)  ;  *****  =  *°'  +  6", 
20  25 

•••«>• 

Simplifying  (II.), 

3010  - « -  y  +  3010  -  *  -  y  = 

20  25  * 

Multiplying  by  100, 

301000  -  100r  -  lOOy  +  15050  -  5*  -  5y  =  600*  +  72,, 
Or,  60s*  +  72r  +  100x  +  5x  +  lOOy  +  5y 

=  301000  +  15050 ; 

.•.  777^  +  IMy  =  316050. 
Divide  by  21  i  87*  +  5y  =  15050. 
Substituting  value  of  y  in  (a)  ; 

.'.37r  +  5»  x  (fj£.*)  =15050, 

23 

Or,  851'  +  221*  =  346150; 
.-.  1075r  =  346150; 
346150  _  m 
1075 

.'.  r  =  1st  sum  =  £322. 
And(a),y  =  jg« 

=  2M  x  as  =  72128 

115  115 
.".«/  =  2nd  sum  =  £fi27j. 
Lastly,  3010  -  *  -  y  =  3rd  sum ; 
•■•  3rd  sum  =  3010  -  322  -  6271  =  £1,0001. 
1st  sum  =    £322  0j."» 
2nd  sum  =    £627  4s.  \  Answer, 
3rd  sum  =  £2,060  16s  J 
— Bin-As  das. 

*  Erased  figures. 
Answers. 

499,  Iostepbanus;   24321    (query),    499,    Aneer ;  499, 

Gerrans  ;  498,  Tipers ;  491,  492, 496, 497.  Crooked  River  ; 

493,  H.  C.  Pegg  ;  502.  Cycloid;  502.  Bin-Andak  ;  500. 

501,  W.  H. ;  502,  D.  Howell  (no  time  for  replies  by  post). 
Samuel  Hill  (Morpeth). — Tour  proposed  problems  have 

appeared  in  previous  issues  of  this  paper. 
Attention  is  called  to  puzzlo  498. 


U  = 


=  627* 


ANSWERS  TO  CORRESPONDENTS. 

All  communications  should  bt  addressed  to  ths  Editor 
of  ths  English  Mechanic,  31,  Tasistocfc-itrsct,  Covtmi 
Garden,  W.C.   

HINTS  TO  CORRESPONDENTS. 
1.  Write  on  one  side  of  the  paper  only,  and  pat  draw- 
ings for  illustration  on  separate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded :  and  the  names  of  corre- 
spondents are  not  given  to  inquirers. 

The  following  are  the  initials,  Ac.,  of  letters  to  hand  np 
to  Tuesday  evening,  March  14,  and  unacknowledged 
elsewhere: — 

J.  E.  "Morehbad.— Mr.  Wentworth  Erie.— J.  T.  Gent 
and  Co.— Wright  and  Sanders.— Jno.  Scott.— Jabez 
Francis.  —  L.  Chad  wick.  —  H.  Poaklington.  —  John 
Jeffreys.— Wells  and  Co.— W.  P.  Thompson.— R.  and  H. 
Forde.  —  Thomas  Stringer,  Jun.  —  F.  Dennett.  —  E. 
Pickles.— Rhodium  Sidium.— Jno.— F.  G.  H.— Bode.— 

A.  B.  C— W.  D. — Dens. — Southampton. — A.  T.  E — 
Rob  Roy.— Poor  Man.— E.  W.  C— F.  R.  A.  8.— Old 
Man.— G.  H.  With.— Sniffing  Clack.— E.  W.  Grin.— E. 

B.  Fcnneeey. — G.— Geo.  Whewell.— A  Poor  Navvy.— 
J.  A.— J.  Herbert.— C.  Hamilton. — A  Cabinet  Maker.— 

G.  Lange.— Hotspur.— Engine  Fitter.— Charles  E.  Kev. 
—A.  Laurence.— Inome.— Edward  Barber.— T.  B.  J.— 

J.  T.— Scotia.— Landsend.—E.  W.  H.— Barlwvden  

J.  D.— R.  W.— G.  Dickens  —  F.  C.  Putley.— T.  F.  R.— 
O.  F.— W.— A  Boiler    Maker.— Fidei  Defensor.— W 

H.  B.— John.— F.  Cowley.— H.  F.  R.— Speculator  — 
W.  H. — Noswad.— T.  F.— Metallurgist.— Clarionette.— 
0.  Frances.— Clear  the  Way.— C.  G.— T.  Mao.— E.  Ring. 
— Ariel. — J .  A.  Maclean.— R.  Lamont  and  Sons.— 
Edward  A.  HilL— Thomas  Jones. — L.  Chad  wick.— Rov. 
Edmund  Carr.— W.  E.  Lea.— John  William  Milner.— 
W.  Digby  Cooke.— T.  E.  Jobling.— Bayliss,  Thomas, 


and  Co.— Singer  and  Co.— G.  M.  Weeks.— C.  Thornton. 
—J.  Kissaok. — Bourdon. — J.  P. — Clock.— Boots. — Sirah 
Nosneb. — Gowrie. — James  Thompson. — Percy  Neville. 
— T.  B.— C.  J.  Savage.— J.— Kathode.— Aqua  Pars,— 
Naturalist.— Thea.— Ashton.— An  Old  Photograph  — 
Guido.— Loigh.-^J.  H.  Chambers.— Birebrod.— Amateur 
Musician.— U.—H.  P. — Omega. — Cordelia  Broden.— 
Engine  Erector.— Camalod.  —  Scriber.  —Young  Engi- 
neer.—J.  Pocook.— E.  F.  A.— Diok.— J.  W.  Fennell  — 
Relieved.— Clerk.  —  Public  Analyst.  Monmouth  — W 
Scholfeild.— O. — J .  H.  8.— A  Young  Winder.— M.  W.  G. 
— W.  J.  O— Dnlciana.—  A  Juvenile.— J.  W.  TelL— E. 

H.  Stanley.  —  Eoleoticns.  —  Uranium. —  J    K  P  r! 

Tervet.— G.  K.  Winter. — J.  H.  Rogers.— j.  H.'— W.  J. 
Lancaster.— X.  Edin.— Engineer,  Edinburgh.— J  D  — 
In  a  Fix.— G.  K.-A.  Piimphrey.— Theresa  B.— William 
Heed.  —  Arcanum. —  Zero.  —  New.  — Onvrier   Chas 

%?"0*-  Tmalidermy- —  SurT«7°r-  —  O-  Pinnington.— 
Chemical  Thermometer.— Cycloid.— J.  CobbetV— A.  E. 
Bannister.— Wal ham-green.— J.  J.  8. — Samo.— Fred" 
Richardson.  —  Jamos  Tullock.  —  Alpha.  —  Amateur  — 
Equity.— Hufham.— Raolin.— Mr.  Shrubsole.  —  Refuse 
—A  Learner.— Little  Tommie.—Gnnhilda.— Hammer- 
smith.—FeUow  Sufferer.  —  H.  Alfred  Cunnington.— 
W.  Wibberley.-F.  F.  O.-K.  O.-D.  H.  S.-IoU  -G 
Calver.  —  H.  B.  F.  —  Henry  Watson.  —  C.  V.  8. — 

Harmonium.— Manns.— Kino.— Dilemma.  —  Artizan.  

J.  B.  E.— Young  Student.— Harry  Lee.— A  Hatter.-^-J. 
H.  Schuoht.—  Jenny.  —  William  Freeman.  —  Thomas 
Hirt. — M.  D. 

A  Nox-Uxioxist.  (Names  and  addresses  would  have  to 
be  given  before  we  could  insert  your  letter.  After  all 
leaving  out  the  hard  words  you  use,  we  see  nothing  so 
very  unreasonable  in  tho  demands  of  the  union  referred 
to.)— F.  W.  Frtbb.  (There  are  a  certain  number  of 
such  pensions  granted  on  the  recommendation  of  the 
Prime  Minister.  We  have  not  a  list  of  the  present 
recipients,  and  conld  not  spare  space  for  it  if  we  had  ) 
Apprentice  Millwright.  (Coletw/s,  Longmans  and 
Co.)—  Stocxixo.  (The  machine  was  illustrated,  and 
for  some  time  advertised  in  this  journal.  The  vendors 
have  long  since  ceased  to  advertise  it— so  we  presume  it 
did  not  answer,  and  is  not  now  in  the  market.)— Ia. 
qui rbr.  (Yes.)— Flt-whbel.  (Yes.  they  are  common 
enough.  Bailey,  of  Salford,  or  any  similar  maker, 
would  supply  one.)— J.  Graham.  (We  explained  the 
apparent  anomaly  in  the  occurrence,  some  weeks  since  in 
this  column.) — J.  A.  Walter.  (There  are  evening 
(•!..-„-•  held  at  King's  College  that  might  suit  you.)— 
Walsall  Amateur.  (We  can  make  nothing  out  of  your 
query.  You  say  yon  use  a  "string"  as  a  motive 
power.  Is  it  string  t"  If  so,  how  can  it  be  a  motive 
power?  It  may  con vev  power.)— J.  Shaeletox.  (If 
you  want  chromate  of  lime  yon  must  advertise  for 
it.)— Observer.  (We  will  not  insert  replies  that  are 
advertisements,  or  replies  stating  that  certain  articles 

are  advertised  or  will  be  advertised  in  onr  columns  I  

Delta.  (Seo  answer  to  "  Observer.")— M.  B.  C.  8. 
(You  will  no  doubt  see  that  we  are  extra^ing  from  and 
commenting  on  the  report  of  the  Commissioners  freely  ) 
— Chromater.  (The  time  the  pupil  will  take  to  learn 
the  harp  will  depend  on  his  ability.)— Poor  Tom. 
(Similar  questions  to  yours  on  oheap  telescopes  hare 
boen  answered  again  and  again.) — E.  F.  A.  (We  do 
not  insert  queries  asking  correspondents  to  advertise 
their  addresses.) — A  Sufebreb.  (Consult  a  medical 
man.) 

A  North  Couxtbt  Mechanic— Wo  cannot  insert  suoh 
long  and  inconsequential  queries  as  yours.  One  of  thnm 
is  :  Why  were  the  animals  we  use  for  food  created  if 
not  for  that  purpose ;  and  supposing  every  one  turned 
vegetarian  would  not  human  beings  be  in  danger  from 
an  increase  of  carnivorous  animals?"  If  we  ate  oar- 
nivorous  animals  there  might  be  some  relevancy  in  the 
questiou.  But  we  do  not.  And  it  so  happens  that  the 
herbivorous  animals  that  are  consumed  as  food  are 
actually  produced  for  that  purpose.  There  is  a  great 
demand,  and  the  demand  is  supplied  ;  let  the  demand 
diminish,  and  the  supply  will  diminish.  We  don't  see 
that,  because  an  animal  exists,  it  should  thorefore  be 
eaten  by  man.  In  fact,  but  a  very  small  proportion  of 
the  genera  and  species  that  do  exist  are  eaten.  We 
may  ask  what  is  the  use  of  aU  the  others,  and  what 
was  their  use  for  tens  of  thousands  of  years  before  man 
inhabited  the  earth  ?  And  if  the  population  of  the 
world  goes  on  increasing  in  numbers  for  the  next  fifty 
thousand  years  at  the  same  ratio  as  during  ths  last 
thousand  years,  where  would  the  animals  oonie  from  to 
be  eaten  ?  In  onr  opinion,  many  of  the  evils  "  to  whioh 
flesh  is  heir"  had  their  origin  in  the  habit  of  eating 
flesh. 

M.  A.,  T.  C.  D.— We  have  been  obliged  to  suppress  seve- 
ral letters  on  spelling  br  sound.  Yon  say  "  the  weight- 
iest objection  of  all  against  any  sweeping  change  iu  our 
orthography  is  that  it  would  obliterate  all  trace  of  tho 
derivation  of  words."  We  consider  that  the  argument 
is  completely  answered  by  Dr.  Latham's  rule  quoted  by 
another  correspondent  this  week.  Latham  says,  "  The 
primary  aim  of  orthography  is  to  express  the  sound  of 
words,  and  not  their  history."  We  think  that  the  con- 
venience of  ten  million  persons  should  be  consulted 
before  the  opinion  of  ten  persons,  however  educated. 

W.  Lissington.  James  B.  8.— See  indices  to  back  vols. 

G.  Davidge,  L.  M.,  J.  Smart,  P.  Manchester.— Your 
queries  are  advertisements. 

Rob  Roy,  Bromo-Iodine  Spa,  and  others  have  replied  to 
queries  already  similarly  answered. 


WALL  PAPEH8. 

Among  tho  many  Improvements  In  House  Decoration  duo  to 
the  protrrvM  of  Art- knowledge  during  the  past  ton  yeur*  mu»t  bo 
included  thoxe  effected  In  the  manufacture  and  deelgn  of  Wnll 
Paper..  The  "  cauliflower  and  cubhaire-mte  style  "  la  no  longer 
deemed  the  highest  achievement  of  the  paper-* Ulner,  and  the 
gorgeously  coloured  buildings  in  Impossible  perapectlre  which 
formerly  lined  our  hall*  and  atAlrcaaee  are  slowly  but  rarely 
giving  place  to  carefully  atudiod  and  elegant  doaign..  whioh  at 
once  plcaw  the  eye  and  educate  the  taste.  The  BUILDINO 
MiWS  ha*  hud  no  amall  ahnre  in  effecting  thla  reformation.  In 
tho  number  publlahod  March  10  will  be  found  a  reproduction  of 
a  very  beautiful  wall-paper,  in  which  the  daisy  haa  been  choaen 
as  tho  pattern  In  the  old  Chaucerian  aenaa.  und  which  la  being 
•■xpreaaly  preiwrrd  for  the  Philadelphia  Exhibition.  The  number 
also  contain*  lUuatratlons  of  Churches  at  Edlr.bo rough  and  New. 
market.  Interior  of  Library  and  Book-oaae.  Xow  Science  Schools 
at  South  Kenaington.  and  SU  Mary's  Cbutih.  Beaumaris  |  together 
with  Articles  on  the  dtratford-on- Avon  Theatre  Competition,  tho 
ftoaiie  Medallion  Competition,  the  Treatment  of  SolcuUfio 
Engineering  Artistically,  tho  Transfer  of  Oas works  to  Local 
Authorities.  Ao„  Ac.  Price  4d. :  post  free  A)d.  'Annual  Subscrip- 
tion, One  Pound,  post  free).— Office,  31,  TavUtock-.treet,  Ccveat- 
gnrdon.  London,  W.C. 
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APPLICATIONS  FOR  LKTTEB3  PATENT. 
MARCH  S.  Uffo. 

».  J.  P.  W.  Ntebnhr  Middlesex,  for  Improvements  In  the 

 uufneture  of  «u  for  Ugottng  purpo*o»- 

©H.    A.  Bob.wn,  Newcastle  upon-Tynu,  for  know  or  Improved 
apparatus  for  »upr*>rHug  soaffnldlug. 

683.  T.  L.  B.  F.dgcorae,  Liverpool.  Tor  Improvements  In  the 
Cleansing  and  drying  of  glass  bottles. 

684.  T.  It.  D.  Edgcome,  Liverpool,  for  ImproremenU  In  the 
cloeiielng  end  drying  of  goto*  bottle*. 

OH.  V.  H.  Davis,  L  mdou,  aud  B.  Tydcinin.  Bow,  for  Improve- 
ment* In  roller  skate*. 

088.  3.  B.  A U port,  Btrmlnglrun,  for  »  nrw  or  Improved 
machinery  for  the  manufacture  of  gun  Mil  and  other  non- 

m^L"'w.  Stotiehewer,  Tipton,  for  ImprovemenU  In  utilising  old 
or  worn  rait  way  rails  and  other  Uke  bar-i,  and  In  macaiuery  (or 

BBO.P  W^Bruwn,  D.  Brown,  and  W.  W.  Vnuehsu,  Southwlok,  for 
Impi ovcmauU  In  the  manufacture  of  univelj.a  or  opeu-jolniod 
steel  and  iron  tubes. 

en.  Vf.  B.  Davie*  and  J.  E.  Chamber*.  Birmingham,  for  Im- 
provement* In  roil-T  skates. 

A03.  J.  Longley  and  S.  Cocker,  Sh  conoid,  for  iraproveminU  In 
the  construction  of  chairs  and  rail*  for  tramway*  and  other 

6 '  o^^Q^Kuud,  tf aids  tone,  for  linprtvempnU  in  tnois  or 
faaUnor*  for  .eourtag  paper*  and  other  .ortlclivs. 
001.  J.  J.  Hick*,  Hntton  Qaidsu,  for-ii.ip.uveni-nU  In  therms- 

6B5  C.  W.  Hoe,  London,  for  improvements  in  means  for  the 
prevention  of  slipping  on  roadways,  fi.-tway*,  steps,  landing*, 
ind  other  similar  UioroughUtei  and  pi*—*. 

8U0.   J.  Aston,  Hythe.  for  Improvement-  In  brooch- loadinjc  Ore- 

""Sr."  J.  C.  W.  Jeffreys,  M*ddl*eeX,  for  an  Improved  fastening 
for  Jewellery  and  articlee  of  drees. 

08b.  T.  Berry,  Rochdale,  for  ImprovemenU  in  tho  construction 
of  warping  machine*. 

gas.  u.  Walker,  Westminster,  and  T.  rfalte*.  City,  for  Im- 
provements In  th-i  construction  of  roller  or  wheel  skutea. 

700.  H.  Weiker,  Birmingham,  for  Improvements  In  breech 
loading  urti-arms. 

7D1.    Vf.  Wulforode,  Middlesex,  for  ImprovemenU  is  Umpe  for 
burning  oils  lor  Illuminating  purposes. 

701.  1».  C.  BoeUell,  London,  for  a  new  or  improved  apparatus 
for  exhibiting  to  MtKiklwokers,  merohanU,  and  others,  certain 
date,  on  which  certain  truasactlous  are  to  bo  eOeoted. 

70:!.  L.  Dec.  Middlesex,  for  Improvement''  connected  withohnsr 
and  futee  oases,  purses,  pocket-books,  and  other  similar  article*. 

704.  8.  Tosrosend,  Surrey,  for  fmprovemouU  In  the  furniture 
of  umbrellas,  pamsoU,  aud  sun-shades. 

703.    E.  Domorcq,  France,  for  an  ir-  provtd  Iron  bedstead. 

70ii.   E.  Domercq,,  Franoc,  for  an  Improved  p.ill  or  basket. 

7U7.   A.  Crespln.  France,  for  ImprovemenU  la  ve  tllators  or 

b,?Q8-*rN.  C.  Cookson,  Newcastle- upen-Tyno,  for  improremeuta 
In  the  manufacture  of  white  lead. 

709.  N.  C.  Oookson,  N.-wouscle-upon-Tyne,  for  improvers  en te 
In  the  manufacture  of  wnlte  lead. 

710.  F.  Hvloi*  t  and  W .  Hopklnaon.  Peakham,  for  Improvements 
in  roller  skates. 

711.  E.  A.  Thornton,  York,  for  Improvement*  In  apparatus  for 
balanolng  and  supporting  window  sashes  and  shutters. 

711.  W  P  Ingham  and  A.  C.  Hill,  Rod  Mr,  for  ImprovemenU 
in  machinery  lor  making  retorU  and  other  umllar  artlole*  from 

Cl?fr  J.  W.  Priestley,  Halifax,  for  improvement*  In  apparatus 
employed  for  heating  purposes. 

714.  J.  H.  Look,  Kensington,  for  improvements  In  artificial 
skating  floors  or  rtuks. 

715.  O.  Ollardi.  Italy,  for  a  now  or  Improved  combustible  com- 
position applicable  to  various  u  \el al  purposes. 

710.  K.  W.  Hughes,  Kentish  Town,  for  Improvement*  in  roller 
skste*. 

717.  J.  Chad  wick,  Lancaster,  for  Improvement*  in  dyeing  and 

printing  textile  fabrics.    A  communication. 

71*.  it.  Ooodalr  and  J.  Whiteside,  Preston,  for  ImprovemenU 
In  looms  for  weaving. 

718.  C.  H.  Wooding,  Brighton,  and  W.  Esaroer.  Preston,  for  im- 
proved construction  of  roller  skutoa. 

790.  T.  Itlckett,  Blrmi ogham ,  for  improvement  in  sLeeve  links, 
solitaires,  and  other  Uke  fastenings  for  articles  of  drcsa  and 

iern*l*G.  A.  Walker.  Nottingham,  ror  a  new  of  Improved 
machine  or  apparatus  for  cutting  thorn  and  otissr  similar  hedges 
and  fences. 

723  J. .Martin,  Middlesex,  for  an  Improvement  In  umbrella* 
and  parasols. 

723.  J.  K.  Johnson,  Lincoln'*  Inn-Held*,,  for  Improvements  In 
printing  and  ornamenting  metal.    A  cominuniottlou. 

7l».  B.  Robinson,  Jun.,  Haddington,  for  ImprovemenU  In 
soon  ring  knob  handle*  to  the  spindles  of  door  lor**  and  latches. 

TJS.  W.  B.  Lake,  Southampton-building*,  for  ImprovemenU  in 
machinery  for  manufacturing  screw  nuts.   A  communication. 

718.  W.  R.  Lake.  Southampton- buildings,  for  ImprovemenU  In 
separators  for  treating  mettaUo  ores,  and  for  similar  purpose*.  A 
communication. 

717.  W.  B,  Lake,  SonUukmpton-bsdldJnga,  lor  an  Improved  (lev* 
fjsV.nor.   A  oommunloaUon, 

73.  W.  Thomson,  Olosgow,  tor  ImprovemenU  Is  aeUlilng 
apparatus. 

730-  R.  Parker.  Stranraer,  for  ImprovemenU  In  dlstrUmtlng 
manure*,  and  in  the  machinery  or  apparatus  employed  therefor. 

730.  A.  Tylorand  J.J.  T}  lor.  Nuw>-*u-atroet,  for  ImprovemenU 
In  arrangements  and  apparatus  for  use  In  submarine  operation*. 

TJ1.  R.  Theiler  and  M  Theller,  Islington,  for  Improvement*  In 
eleotrto  telegraphs,  part  of  these  Improvements  being  applicable, 
in  all  apparatus  where  electro- magnets  are  employed. 

732.  R.  Stewart,  L<.-odenh*H-*treet,  for  the  "  lagging "  or oover- 
lag  of  steam  boilers,  steam  chests,  steam  pities  hot-blast  pipe. 
Ice  houses.  refrlgcrau>r*.  fireproof  ruomi,  safes,  water  and  gas 
pipes,  Ac.,  for  the  purpose  of  praventtac;  the  transmission  of 
either  beat  or  oold.  or  arresting  the  spread,  of  Ore. 

7S3.    E.  S.  Eyland,  Bristol,  for  ImpiovemenU  In  roller  skates. 

734.  C.  OUxton.  sen.,  and  C.  Claxton.  Jon,  Ll..0jla.  for  Im- 
provements In  stjppers  for  bottles  for  aerated  and  eOhrvesoaat 
llqiido. 

7.13.    R.  E.  Toilers,  Lambeth,  for  an  Improved  rink  skaU. 

7.w. .  T  Baldwin,  Biaakburo,  for  Improvements  In  machinery 
for  crushing  ahd  pulverising  stone  and  other  similar  substances. 

737.  J.  Qwynne,  Mldilssex,  for  ImprovemenU  In  the  manufac- 
ture of  centtifuiral  pumps. 

TJS.   B.  Abraham.  Poplar,  for  ImprovemenU  In  railway  signal*. 

739.  J.  L.  Tsjrlbr  and  R.  Ramsden,  Bolton,  [or  certain  Improve- 
menU In  selftactint  moles  (or  spinning  and  doubling. 

740.  C.  H-  Clark.  Surrey,  ror  ienprovemenu  in  means  for  pre- 
venting injury  to  the  wrist  or  fore  arm  in.  falling. 

741.  B.  P.  Alexander",  So'utlUmpton-uulldlugs,  for  Improve- 
ments in  safety  ooupllng*.  for  waggons  and  other  railway  rolling 
stook.  A  oornmtaaleatlon. 

741  J.  L.  Thackeray  and  B.  (Mover,  Nottingham,  for  lmpreve. 
menu  in  machinery  for  doubling  slik.  nuttan.  and  other  fibres. 

743.  F.  8.  Barff,  Kllburn,  for  Improvem-nU  in  preservation 
animal  and  veUUble  matters,  and  in  the  rowans  and  apparatus 
employed  therein. 

744-  a.  Betaold,  Belfast,  for  ImprovemenU  In  the  preparation 
of  colour*  for  printing,  dyeing,  or  ■  talcing,  being  a  mean*  of 
securing  or  Increasing  fastness  In  colours.    A  communication. 

748.  O.  O.  Topham.  Middlesex,  for  apparatus  or  means  of 
preventing  Injury  to  persons  learning  to  ska  to  on  loo  or  rinks. 

7«.  J.  D.  B.  Huddart,  Anorley.  for  ImprovemenU  In  obtaining 
motive  power  from  the  varying  pressure  and  temperature  of  the 
atmosphere. 

747.  J.  Walker,  Birmingham,  for  ImprovemenU  In  door  locks 
and  latches. 

748.  C.  Allen.  Oxford,  for  ImprovemenU  In  bottle  stoppers  for 
of  rated  liquids. 

740.  B.  Wood.  Bolton,  for  certain  ImprovemenU  In  steam 
engines,  part  of  which  U  applicable  to 'steam  pipes  and  steam 

730.  C.  Wheeler,  Middlesex,  for  a  new  stand  nr  receptacle  for 
fly  papers  or  other  substance  or  material  used  for  a  similar  pm 
pose. 

7S1.  W.  J.  Warner.  South  Shields,  for  ImprovemenU  In  appn 
ratua  f\.r  Indicating  and  preventing  the  escape  of  gas  from  main 
pipe*  and  connection*,  porta  of  which  are  also  applicable  to  waUr 
pipes. 


7S1  A.  M.  Clark.  Chancery-lane,  for  Improved  machinery  for 
casting  thu  lea  l  on  Kurd  ship.    A  communication. 

7S3.  W.  II.  E.d-s,  We.ton,  i.id  <J.  Byl.s.  Bristol,  for  Improve- 
menU hi  sppar.it u  •  for  raising  rail  ,vay  train*  and  other  vehloles. 
and  for  retarding  u.ul  stopping  tiiwir  motion. 

734.  F.  Jenkins  allddhuvx,  lo-  ImprovemenU  In  boxes,  port- 
manteaoi,  cabinets,  and  other  Uke  reoeptaele*. 

"S>.  O.  BalPm,  Leeds,  for  ImprovomouU  In  machinery  or  appa- 
ratus for  crushing  breaking,  and  pulverising  hard  and  brittle 
substances.   A  communication. 

748.  R.  A.  Malcolm,  OlMgow,  for  Improved  machinery  or 
mechanism  lor  th*  man uTaature  of  Iron  aud  steel  tubes,  and  other 
like  structures. 

737.  J.  Laycock  and  F.  Layeook.  Tork,  for  ImprovemenU  In 
the  mean*  or  apparatus  employed  for  fulling  or  mllilrg  woollen 
or  other  woven  or  felted  fabrics. 

738.  B.  O.  Brewer.  Chancery-lane,  for  ImprovemenU  In 
machines  for  catting  fubrles  and  materials.   A  communication. 

7i9.  J.  Glllett,  Wilt',  for  improvoinuiitj  In  sts-am  pump*. 
7iVJ    W.  B.  Like.  Southsmplor -building*,  for  an  Improved 
machine  for  cutting  diamonds  and  othor  precious  stones.  A 
communication. 

781.  W.  B.  Lake,  Southampton-buildings,  for  an  Improved 
method  of  lighting  house*,  ships,  and  other  atrostoie*  by 
kerosene  or  other  oil  lamps.   A  communication. 

782.  H.  J.  DUtm,  Middlesex,  fcr  an  Improved  apparatus  to  pro- 
due*  sound  aa  a  substitute  for  a  casUnet. 

7tl3.  J.  A.  B.  von  Castllbcrg,  London,  for  ImprovemenU  In  the 
production  of  Imitation  marbles  and  woods.    A  communication. 

704.  W.  McCormlck,  Boston,  for  lmprovamenU  In  table*  for 
•eseels.   A  commnaiuaUon. 

783.  H.  M.  Cjnockenbush,  New  Tork,  for  ImprovemenU  In  slugs 
or  projectiles  for  air  guns  or  ptetol*. 

788.  Q.  S.  Knott,  Dulwlah,  for  ImprovemenU.  In  apparatus  for 
olcaring  and  carting  mud  from  roads. 

787.  T.  Crook™.  Sheffield,  for  ImprovemenU  in  sporting  and 
other  pocket  knives. 

788.  W.  R.  Klntpple,  London,  for  ImprovemenU  In  dredgers. 
740.    A.  C.  O.  Thompson,  Middlesex,  for  ImprovemenU  In 

machinery  or  apparatus  fur  cltr.mtng,  softening,  and  separating 
the  fibre  of  llax,  heme,  rbee  or  ohlna  grans,  and  other  nbrou*  sub- 
stances, also  applicable  to  roUlng  ten  leave*. 

770.  A.  Herzen,  Italy,  for  an  Improved  process  for  the  traat- 
ment  of  skin*  and  hides  prerion*  to  tho  tanning  process. 

771.  B.  Baxendsie  and  J.  Heal  J.  Lancaster,  for  Improvement* 
In  draw  bin  for  rollwsy  rolling  et<x:k  or  othor  vehicle*. 

772.  E.  de  Poos,  London,  for  ImprovemenU  In  governors  or 
regulators  ror  steam  engines.   A  communication. 

773.  W.  Love  and  0.  Love,  Durham,  for  ImprovemenU  In 
machinery  for  the  manufacture  of  bruk*. 

774.  B.  Rhodes.  T.  B.  Rb  sLcs.  ami  J.  R.  Stoney,  Armley,  for 
ImprovemenU  In  "  pickers  "  for  loom*. 

775.  E.  O.  Brewer,  Chancery -lane,  for  ImprovemenU  fn  appa- 
ratus or  machinery  for  depositing  a-<d  picking  up  mall  bags  and 
other  articles  wlthoutatopplug  the  train.  A  communication. 

770.  H.  B.  Newton,  Cluuioory-taue,  lor  ImprovemenU  in  con- 
verting vegetable  and  animal  nlros  and  fibrous  suoatauoe*  of 
various  kinds  Into  mate  rial*  re-iemb  jog  wood  and  other  hard  or 
tough  substances  for  use  aa  a  substitute  fdr  an  v  such  subi  tonces . 
A  csimmuuloation. 

777.  W.  it.  LaKe.  Southampton  buildings,  for  ImprovemenU  in 
machines  for  lining  and  drying  pasteboard  for  sizing,  colouring, 
aud  varnishing  sheets  of  muslin  and  other  materials,  and  in 
adhesive  compounds  for  Use  same  and  other  like  purposes.  A 
communication. 

778.  E.  Bees  and  F.  R.  Gledhill,  Manchester,  for  certain  Im- 
provemenU In  steam  boilers  and  in  furnaces  for  sUam-boUers  and 
other  purpose*. 

77a.   F.  O.  Fieury,  Bristol,  for  improvements  in  ships'  logs. 

780.  C.  Pluper.  baxony,  for  an  unproved  expansion  gear  ror 
■  team  engines.    A  communication. 

781.  E.  King,  Newmarket,  for  improvement*  in  tho  treatment 
oi  seed  corn  and  othor  seeds,  and  in  dressings  or  composition*  to 
be  employed  therein.  .  "  • 

7, a.  O.  C.  Meyneil,  Westminster,  lor  a  cart  and  carriage-  trao 
lion  trolly. 

.  W.  M.  Cranston,  Middlesex,  ror  ImprovemenU  in  mowing 
and  reaping  machines.    Par  l  coinmurucatsDn. 

T.  Lawes,  London,  and  D.  McLennan,  Middlesex,  lor  Im- 
provemenU In  extUigulsuiog  lire 

783.  W.  J.  Walker,  Hotberham,  for  Improvements  In  roller 
skate*. 

W.  A.  Popo.  Middlesex,  ror  ImprovemenU  In  apparatus  lor 
signalling  upon  railways. 

787.  O.  F.  C.  de  OuggonbhQllor,  Rome,  lor  ImprovemenU  In 
brake*  or  apparatus  Toe  retarding  and  stopping  railway  train*  or 
vehicle*.  • 

788.  O.  F.  C.  de  OnggeabhtUler,  Rome,  lor  ImprovemenU  In 
apparatus  ror  stopping  vehicle* and  ilisounneutlng  or  detaching 
the  horse*  therefrom. 

78!>.  F.  N.  Mocaay,  Liverpool,  Tor  ImprovemenU  in  the  produc- 
tion and  maliuenai.co  or  lee  skating  and  ourling  riuiis,  and  in 
apparatus  therefor. 

7!k).  H.  8.  Evre,  Middlesex,  ror  ImprovemenU  in  screw- 
propeller*.  .     .  . 

791.  K,  Brema,  London,  and  T.  Neville.  Mohttafcx,  for  Improve- 
menU la  stoppers  for  bottles. 

7K2.  E.  T.  Huirhua,  Chancery-lane,  for  ImprovemenU  in  needle 
machine*.    A' communication.  • 

783.  J.  C  Jone*.  Middlesex,  for  Improvements  In  apparatus 
lor  boring,  drilling,  aud  breaking  down  ooal,  storm,  or  other 
minerals,  partly  applicable  to  other  purposo*. 

TBI.  H.  N.  Penrice,  Hurts,  ror  ImprovemenU  In  rook-boring, 
tunnelling,  and  shaft  sinking,  add  in  machinery  to  be  used  ror 
the*«  purposes. 

7iii.  C.  Wood.  Mlddlesbro'-on-Tees,  ror  ImprovemenU  In  tho 
manufacture  of  brlcka  and  other  artioasa  from  tarnaoe  slag. 

71*3.  B.C.  Biessor,  Chanaary-lane,  ror  a  new  or  Improved  pnmp. 
A  communlc  itlou. 

7U7.  C.  M.  Plolstlckor,  Middlesex,  lor  an  Improved  prooess  Xor 
refining  erode  osukerit. 

tub.  C.  Pleper.  Saxony,  iorjmrirovetaanU  In  thrashing  manning* 
with  oonlcnl  drums.    A  com  municatien. 

T.O.  J.  Howard,  Surrey,  tor  ImprovemenU  in  automatic,  appa- 
ratus for  reguiating  the  flow  or  fluids  under  pries  are,  and  pre- 
vention or  waste  of  water, 

800.  J.  M.  Lamb,  Middlesex,  for  ImprovemenU  In  self -securing 
■kates 

801.  O.  Redwood,  Cheater,  ror  ImprovemenU  In  the  oonetruo- 
tion  of  "  mlddliags  purifleis"  or  separators. 

802.  W.  J.  sUlner,  Kensington,  fur  producing  a  continuous 
current  of  electricity  by  mean*  of  the  rotation  of  one  or  more 
magnet*.  In  combination  with  or  without  an  apparatus  for  regu- 
lating the  tension  of  the  current. 

80J.  H.  Low.  i*udou,  fur  a  new  or  Improved  roller  skate.  A 
communication. 

Sot.  H.  O.  Hsutertaann,  Brussels,  for  ImprovemenU  to  reduce 
tho  condensation  or  steam  in  slide  or  valve  chest*  and  cylinders 
ol  steam  en-lncaof  every  description.    A  oommontsiitkm. 

803.  J.  Wilson.  York,  lor  IuipcovemenU  In  stusm-tsillera. 
808.   8.  FjriUi,  Leicester,  for  improvemenU  In  knitting  machi- 
nery. 

807.  P.  J.  Merer  and  W.  .Wemlgb,  Berlin,  for  an  Improved 


£  <Of  W«S.  Jfolcsworth,  British  India,  for  an  Improved  appsra- 
*  y   -""is,""  i;  r|fs-  'f"n  orclrctrlolty  ror  disinfecting  and  onratlr* 

.'  J.  Tucker  London,  for  ImprovemenU  in  machines  for 

Pi-  ,  worea  hair  cloth,  felt,  paper,  or  leather. 

■*_C.,       ,  !'1"K-  iM  'I.. 

V- ,  y.  J,  webb  and  R.  T.  Webb,  Antrim,  for  Improvements  In 
"i"h  .  J,,r*JU"g  »na  to  we  la,  and  In  the  manufacture  and  flnlsfilng 
of,;"  «a  ne,  *i  I  In  thi  machinery  employed  unrein. 

S'-'1  8.  Bi  U  ittl  and  Q  de  i  hoch,  Paris,  for  an  lmproyed  uni- 
versal niendzngmaotuni  . 

8i-'  W,  Wsems,  Boi  fn  w.  for  ImprovemenU  In  apparatus  ror 
warming  ,.n.l  ronUlatlns  bulla Ing*. 

at'.  K. Lowndes  and  B  Wilkinson,  Manohester.  lor  Improve- 
meuL.  in  oraptliuab.e  u>  be  l  Ling  bands,  and  ropes  tor  driving  and 
other  purpose*. 

834.    O.Newton,  Bow.  lor  an  Improved  lubricant. 

bSrV  C.  T.  Guthrie,  Middlesex,  ror  an  unproved  apparatus  Or 
machine  lor  cleaning  knives. 

.til.    T.  Altken,  Lonca^Uir.  ror  ImprovemenU  In  driving  belts. 

nr.  H.  A.  Starke.  Prussia,  for  mil  aotlng  expansion  gear  for 
stationary  or  stvara  engines. 

hi*.  J.  Bowler.  Surrey,  ror  InjprovemenU  in  machinery  or 
appamtus  ror  cutting.  Hpflttiug,  und  dividing  wood.tuid  in  making 
up  the  same  Into  bundles. 

tOO.  J.  W.  llennuou,  London,  for  ImprovemenU  In  tnoarrange- 
ment  and  construction  of  earthenware  pipes  carrying  off  rain 
wst^r,  aop'l'M'ile  also  to  other  purposes. 

8Mb.  T.  Whltwell,  for  improvement*  In  kOna  or  ohambera  for 
burnlur  and  drying  bricks  and  lor  other  purpose*. 

Sil.  C.  A.  MoEvoy.  Mlddle-s.ix,  for  ImprovemenU  In  gas-light- 
ing apparatus. 

832.  V.  Jenkln,  Edinburgh,  for  Improvements  In  apparatus  for 
rogulatlng  the  fluw  ol  fluid*. 

8.U.  W.  K  C.  Stanhope,  Charing  Cross,  for  ImprovemenU  In 
roller  skates. 

831.    W.  C.  Ford.  New  Tork,  fox  improvemenU  In  means  for 
fectiing  fuel  Into  furnace  a. 
6X.    E.  O.  Brewer,  Chanoery-lane,  ror  ImprovemenU  tn  safe 

time  locks.   A  communication. 
SIS.    P.  JablochkofT,  Paris,  for  an  Improved  electro- magnet. 
837.    W.  Kendull,  Salford,  for  Improvement*  In  or  appllcablo  to 
s  re  wing  machines. 

e-«  L.  H.  Trander,  Marsollles.  for  IrapvroomenU  In  the  method 
of  and  In  apparatus  for  tanning  hides  or  skins. 

mj.  J.  O.  H.  Hoch,  Brixton,  for  on  improved  system  or  pubUe 
and  other  clocks. 

r40.  W.  Werthington,  Wlpan,  for  improved  apparatus  for  work  - 
Ing  fog  sUrnals. 

841.  B.  A.  Makln.  C.  W.  L.  Makln.  and  B.  Maroroft,  Liverpool, 
for  Improvements  in  sample  envelopes  nnd  bogs. 

842.  P.  Jensen.  Chancury-lono,  for  improvemenU  In  liquid  and 
uld  meters.    A  communication. 

843.  P.  Jensen,  Ch»ncery-lane.  for  ImprovomenU  In  telegraphy 
id  in  apparatus  thereior.    A  oommunloaUon. 

(sH.  L.  Smot.iurst.  S.  Shaw,  n-,d  T.  Shaw.  Halifax,  for  Improve- 
lint*  in  or  applicable  to  m  iciitnory  or  apparatus  uood  in  the 

,-ut^.lDg  of  mo.  en  or  felted  l.ib.ic*.  • 


wire  cable  towing  steamer  for  towing  vessels  and  barges  on  rivers 
and  canal*.  ■ 

808.  J.  Robinson,  Bradford,  for  ImprovemenU  In  the  means  or 
apparatus  employed  for  signalling  on  railways,  such  Invention 
being  particularly  snplloable  for oommunlnetlng  between pasi 
gera,  guards,  ana  clrivsr  i  also  for  a  danger  signal  required 
railway*. 

80S.  O.  T.  Brandell  and  J.  W.  Btundcll.  Middlesex,  for  Improve- 
menU In  the  arrangement  and  construction  of  lavatories. 

810.  J.  Walworth,  Bradford,  ror  ImprovemenU  in  th*  con- 
struction o!  machine*  known  a*  middling*  separators  or  part- 
ners.        '  - 

811.  J.  H.  Johnson,  Lincoln's  Inn-fields,  tor  ImprovemenU  In 
apparatus  for  the  manufacture  or  artificial  loel  and  ror  other 
similar  pnrpoeua    A  communication. 

811.  H.  I.  Wolduok,  Manchester,  for  ImprovemenU  In  burning 
lime,  and  In  kilns  or  ovens  employed  therein. 

813.  T.  N.  Nlshlgawa,  Middlesex,  for  ImprovemenU  In  the 
manufacture  ot  lee,  and  In  machinery  for  the  Sam*,  and  for  other 
cooling  or  other  rvf  rigeratlnr  purpose*. 

Bit.  It.  Humbling  and  O.  Bowles.  Brighton,  for  ImprovemenU 
In  roller  skjtes. 

blK.   H.  Low,  London,  for  a  new  or  Improved  artlflelal  to*  rink 

or  surface  for  skating  upon.   A  communication. 

818.  T.  H.  Hickman,  Mt-ilTord.  for  an  Improved  mixture  to  be 
used  In  "  fettdng  *'  puddling  furuiico*  and  In  improving  the 
quality  of  wrought  and  cast-Iron. 

.7.   C  H.  Green.  Sew  York,  for  ImprovemenU  In  machines  for 
1  f.r  moulding  other  material*.  Aoommuni- 
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ARTICLES. 


SOLIDIFYING  OF  FUSED  BALLS  IN 
A  LIQUID  MEDIUM. 

npHE  following  experiments,  recently 
made  by  a  German  observer,  M.  Sacher, 
may  perhaps  be  regarded  as  throwing  some 
light  on  the  mode  of  origin  of  our  earth 
(the  subject  which  suggested  them). 

By  mixture  of  water  and  alcohol  prepare 
a  series  of  spirit  solution  of  the  following 
densities :  0  9,  0  82,  0  88,  0  87,  0  865,  0  86, 
0"85,  0  83.  Into  a  glass  cylinder,  or  a  high, 
broad  beaker  glass,  pour  first  some  dis- 
tilled water,  then  spirit  solutions  of  0"9, 
0-89,  0'88.  By  careful  pouring,  the  cylinder 
being  held  inclined,  you  may  obtain  the 
liquids  stratified  over  oneanother,  without 
mixing.  Heat  the  remaining  less  dense 
spirit  solutions  simultaneously,  in  beakers 
over  five  spirit  lamps,  up  to  near  the  boiling, 
point  (to  about  75°),  and  then  pour  them 
carefully,  in  the  order  of  their  density,  on 
the  cold  spirit  solution.  Over  a  sixth  spirit 
lamp  heat  100  to  150  grammes  of  sperma- 
ceti in  a  beaker  to  90-110°,  dip  a  pipette 
into  the  fused  mass,  allowing  3  to  4  cm.  to 
enter.  Then  cover  the  opening  with  your 
thumb,  and  put  the  pipette  so  far  down  iu 
the  hot  alcohol  that  equilibrium  occurs.  By 
slowly  drawing  out  the  pipette,  with  thumb 
removed,  you  can,  after  a  little  practice, 
cause  the  fused  mass  of  spermaceti  to  form 
one  or  several  balls  floating  in  the  liquid. 
The  density  of  the  fused  spermaceti  quickly 
diminishes  with  increasing  temperature. 
The  ball,  therefore,  does  not,  in  each  ex- 
periment, remain  floating  in  the  same  spirit 
layer.  By  quick  introduction  you  obtain  it 
in  the  density,  0  85;  then,  in  cooling,  it 
sinks  slowly  to  the  density  0  87. 

These  fused  and  slowly-sinking  balls  now 
afford  an  opportunity  of  observing  the  soli- 
difyingof  a  body  simply  left  to  its  cohe- 
sion. The  following  phenomena  may  be 
noticed : — 

1.  The  balls  which,  through  currents  in 
the  alcohol,  come  very  near  each  other, 
unite.  The  most  frequent  unions  occur  in 
the  moment  of  solidifying. 

2.  When  a  ball  comes  into  a  spirit  layer, 
the  temperature  of  which  is  under  44*5° 
(the  melting  point  of  spermaceti),  solidify- 
ing occurs  at  the  surface.  If  this  solidify- 
ing begins  first  at  one  side  or  above,  the 
ball  begins  to  rotate. 

3.  Frequently  one  observes  the  sudden 
ejection  of  a  small  mass  from  a  ball. 

4.  The  rind  consists  at  first  of  a  smooth, 
thin  skin.  With  increasing  thickness,  how- 
ever, this  becomes  uneven. 

5.  The  unevenness  still  increases  even 
after  the  rind  has  formed  a  complete  spheri- 
cal shell  round  the  inner  fused  mass. 

6.  In  the  majority  of  balls,  when  the 
cooling  does  not  proceed  too  slowly,  there 
occurs  a  very  remarkable  phenomenon.  As 
soon  as  the  rind  has  acquired  such  firmness 
that  a  wrinkling  of  it  is  no  longer  possible, 
it  sinks  in  at  the  thinnest  part,  and  an 
opening  is  formed,  through  which  alcohol 
penetrates  into  the  interior. 

7.  The  balls  now  sink  pretty  quickly  into 
the  denser  and  cold  spirit  solutions,  and  one 
may  soon  take  them  out  and  examine  them 
with  a  microscope.  After  some  time,  how- 
ever, there  is  a  further  interesting  change 
in  them. 
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8.  The  surface  of  the  ball,  after  a  few 
days,  is  found  to  have  become  crystalline. 
While  the  elevated  parts,  after  extraction, 
are  mostly  smooth  and  transparent,  they 
become  later  un transparent,  white,  and 
rough.  If  you  examine  this  surface  with 
a  microscope  of  60  magnifying  power, 
you  find  in  it  a  striking  similarity  to  a  bare 
mountain  landscape. 

9.  By  rotation  of  the  fused  balls  one  may 
flatten  them,  and  allow  them  to  solidify 
during  rotation. 


ON  ELECTRICAL  VORTICES. 

Tj^ROM  observations  made  on  the  escape 
-*-  of  steam  from  kettles  and  railway 
engines,  and  of  smoke  from  tobacco  pipes 
and  cannon,  I  was  led  to  believe  that  many 
of  the  evolutions  performed  by  the  dis- 
charged vapours  arose  from  their  being  in  a 
different  electric  condition  to  that  of  the 
surrounding  media,  that  they  were  in  a 
spheroidal  state,  that  the  rings  and  various 
forms  of  radiation  they  assumed  were  due 
to  this  condition,  and  that  the  particles  of 
vapour  and  smoke  were  involved  in  electric 
vortices. 
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Mr.  Robert  Hunt's  experiments  on  the 
influence  of  magnetism  on  molecular  ar- 
rangement* favour  this  view ;  and,  as  they 
are  important  and  may  not  be  readily 
accessible  to  some  of  our  readers,  the  fol- 
lowing extractmay  perhaps  be  admissible : — 

"  12.  A  plate  of  copper  with  an  edging 
of  wax  was  placed  on  the  electro-magnet, 
over  it  a  very  weak  solution  of  nitrate  of 
silver  was  quickly  poured  :  the  plate  imme- 
diately blackened  from  the  decomposition 
of  the  silver  6alt  by  the  copper.  In  about  a 
minute  the  finely- divided  silver  arranged 
itself  into  curves  aB  represented  in  Fig.  1, 
which  were  after  a  few  minutes  again 
destroyed.   By  using  a  sheet  of  chemically 

fure  copper  obtained  by  electrotype  deposit 
found  a  permanent  impression  of  these 
curves  could  be  obtained,  owing  to  the  oxi- 
dation of  the  copper  along  the  spaces, 
which  the  finely-divided  silver,  when  distri- 
buted in  curved  lines,  did  not  occupy. 

"  13.  A  plate  of  hard  copper,  such  as  is 
used  by  engravers,  was  placed  in  precisely 
the  same  circumstances  and  covered  with  a 
tolerably  strong  solution  of  nitrate  of 
silver.  It  was  left  in  contact  with  the  elec- 
tro-magnet for  a  night.    On  washing  off 
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the  deposit  of  silver  which  covered  it.  it  was 
found  that  the  acid  of  the  silver  salt  had 
bitten  deeply  into  the  plate  over  an  oval 
space  around  the  poles,  leaving  a  email 
space  between  them  quite  bright.  The 
copper  over  this  etched  space  was  covered 
with  an  immense  number  of  minute  holes, 
and,  beyond  this,  the  oxidation  of  the  sur- 
face had  proceeded  in  curved  lines,  as  repre- 
sented in  Fig.  2.  We  thus  have  permanent 
evidence  of  the  influence  of  magnetic  force 
in  determining  chemical  action. 

"  14.  Into  one  of  the  glass  troughs  before 
named — a  plate  of  glass  with  an  edge  of 
clay — placed  on  the  electro- magnet,  a  weak 
solution  of  sulphate  of  silver  was  poured, 
and  into  this  an  equally  weak  solution  of 
sulphate  of  iron.  In  about  five  minutes 
precipitation  of  silver  commenced.  This 
precipitate  arranged  itself  over  the  glass  in 
curves  from  and  around  the  poles  in  the 
same  manner  as  it  distributed  itself  over 
the  copper  plate.  In  a  short  time,  precipi- 
tation increasing,  two  curious  curved  spaces 
were  formed  by  the  fine  deposit,  proceeding 
from  one  pole  towards  the  other  in  opposite 
directions,  increasing  in  width  as  they  pro- 
ceeded, until  they  were  abruptly  checked  at 
a  little  distance  from  the  poles  towards 
which  they  were  directed,  these  spaces  being 
very  distinct  from  the  first  formed  curved 
lines.    Fig.  3  represents  this." 

Thus  far  as  regards  the  effects  of  electro- 
magnetism  on  chemical  action  in  progress. 
But  there  seemed  something  wanting  be- 
tween it  and  the  effects  of  the  poles  of  an 
electro-magnet  on  loose  particles  of  matter 
not  immediately  involved  in  chemical  action. 
Whilst  I  was  studying  a  means  for  supply- 
ing this  want  M.  Gaston  Planters  very 
Bimple  and  ingenious  experiments-  were 
made  known,  which  meet  what  is  required. 
It  is  unnecessary  to  repeat  them  here,  as 
they  have  been  already  noticed  in  these 
columns.* 

These  experiments  indicate  most  dis  - 
tinctly  the  existence  of  electric  vortices.  In 
M.  Plante's  experiment  the  fluid  passing 
from  the  electrode  involves  the  metallic 
particles  and  renders  the  vortex  visible. 
The  explanation  I  gave  twenty- seven  years 
ago  of  the  behaviour  of  the  electric  fluid 
when  passing  along  a  wiref  shows  that  it 
arises  from  the  latitudinal  and  longitudinal 
action  of  the  fluid  upon  itself,  owing  to 
which  it  moves  corkscrew  fashion,  the  prin- 
ciple involved  being  that  of  two  forces  pro- 
pelling a  body  on  the  diagonal  of  the  direc- 
tion of  those  forces.  The  paper  referred  to 
was  an  explanation  of  the  cause  of  the  mag- 
netic needle  assuming  its  peculiar  position 
in  Ampere's  experiments  when  a  current  is 
passed  along  a  wire.  This  paper  would  not 
admit  of  being  abstracted,  and  would  seem 
too  long  to  insert  here.  But  M.  Plante's 
experiments  confirm  what  was  there  said, 
and  show  the  current  passing  off  into  loose 
and  liquid  materials,  continuing,  as  far  as 
these  can  hold  together,  the  vortex  esta- 
blished on  the  wire. 

This  is  very  noticeable  when  he  illus- 
trates the  formation  of  waterspouts,  pro- 
ducing in  a  mixture  of  salt  and  water  simi- 
lar gyrations  to  those  witnessed  in  that 
meteoric  phenomenon,  and  showing  the  ten- 
dency of  the  liquid  to  rise  in  the  vortex. 
The  direction  of  gyration  in  these  experi- 
ments is  also  found  to  agree  with  that  of 
waterspouts  in  nature,  the  reversal  of  the 
experimental  electric  current  changing  the 
direction  of  gyration,  as  waterspouts  revolve 
in  opposite  directions  in  the  two  hemi- 
spheres, which  M.  Plante  considers  may  be 
attributed  to  the  flow  of  the  electric  fluid 
under  the  magnetic  influence  of  the  globe.t 

Another  form  of  vortex  appears  in  M. 


•  Exoubx  Mechanic,  January  28th,  1S76,  p.  *tt7. 

t  Mining  Journal,  May  5th,  1840. 

$  "  Pent  btn  attribno  k  l'ecoalement  du  flax  <?leatriqae 
sons  l'influence  mafrniHlqne  da  globe." — "  Comptee 
RendaB,"  torn.  82,  p.  222. 
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Plant's  experiments.  The  immersion  of 
the  positive  wire  into  a  liquid  conductor, 
such  as  salt  water,  determines  the  aggrega- 
tion of  the  aqueous  molecules  about  the 
electrode  in  the  form, of  a  luminous  spheroid 
in  consequence  of  a  doable  simultaneous 
effect  of  flowing  and  suction — d'ecoulement 
et  d' aspiration — "  or  of  transport  in  the  two 
directions  that  seems  peculiar  to  the  electric 
fluid."* 

The  whole  universe  develops  vortices  or 
centres  of  force  en  rapport  with  electricity. 
Amongst  animals  it  appears  in  the  gan- 
glions and  other  nerve-centres ;  in  the  vege- 
table world  in  the  deposition  of  cells,  in  the 
roots,  the  joints,  the  corollas,  and  the  fructi- 
fication ;  and  in  the  inorganic  world  in  every 
centre  of  chemical  change ;  in  the  planets, 
in  the  solar  system,  in  the  Milky  Way,  and 
those  still  more  distant  centres,  the  casual 
messengers  from  which  occasionally  visit 
our  system.  John  J-  Lake. 


REPORT  OF  THE  VIVISECTION 
COMMISSION. 

TJ  ETURNING  once  more  to  the  report  of 
the  Commissioners  we  commence  with 
the  evidence  of  the  Rev.  Dr.  S.  Haughton, 
a  distinguished  professor,  who  has  placed 
his  views  before  the  public  in  a  communica- 
tion to  Mr.  Colam,  the  Secretary  of  the 
Society  for  the  Prevention  of  Cruelty  to 
Animals.  Dr.  Haughton  has  for  many 
years  taken  an  active  interest  in  the  subject 
of  vivisection,  has  defended  the  practice 
where  he  thought  it  proper,  but  has  not 
hesitated  to  denounce  many  of  the  practices 
in  connection  with  it — indeed,  if  his  out- 
spoken denunciations  had  been  listened  to, 
tne  subject  would  not  have  gained  the  un- 
enviable notoriety  which  now  distinguishes 
it.  In  a  memorial  signed  by  Dr.  Haughton. 
and  many  of  the  most  distinguished  medical 
authorities  in  Dublin,  it  is  stated  that 
"  Every  real  or  supposed  discovery  of  one 
physiologist  immediately  causes  the  repe- 
tition of  his  experiments  by  scores  of 
Btudents.  The  most  numerous  and  im- 
portant of  these  researches  being  connected 
with  the  nervous  system,  the  use  of  com- 
plete anaesthetics  is  practically  prohibited." 
The  memorial  went  on  to  denounce  certain 
specific  instances  of  experiments  on  living 
animals,  and  urged  the  Society  for  the  Pre- 
vention of  Cruelty  to  Animals  to  take  up 
the  question  with  the  view  of  obtaining  an 
Act  tor  the  repression  or  regulation  of  the 
practice,  and  the  fact  that  so  many  members 
of  the  medical  profession  thought  such  a 
memorial  necessary  or  advisable  speaks 
volumes  against  the  assertion  that  no  ex- 
periments whatever  are  performed  except 
those  tending  to  benefit  humanity.  To 
appreciate  the  full  for<je  of  the  evidence 
tendered  by  Dr.  Haughton  it  must  be  read 
in  its  entirety,  but  the  following  precis  will 
give  a  fair  idea  of  its  main  points.  If  he 
could  trust  the  conscientiousness  and  the 
common  sense,  and  the  savoir  /aire  of  the 
physiologists  exgaged  in  original  research, 
Dr.  Haughton  would  leave  it  in  their  hands ; 
but  he  cannot  do  so,  because  he  believes 
that  a  large  proportion  of  the  experiments 
now  performed  upon  animals  ia  this  king- 
dom are  "  unnecessary  and  clumsy  repeti- 
tions;'' because  in  many  experiments  the 
mode  is  " unneoessarily  cruel;"  because 
many  experiments  are  undertaken  "with- 
out due  deliberation  and  previous  fore- 
thought," and  because  the  importance  of 
the  results  is  frequently  exaggerated.  Dr. 
Haughton  illustrated  his  objections  by  re- 
ferring to  the  notorious  Norwich  "  experi- 
ment," and  the  experiments  made  by  a  late 
distinguished  physiologist  to  determine  the 
action  of  mercury  on  the  liver  in  dogs,  the 
results  of  which  would  be  accepted  by 
medical  men  if  called  upon  to  treat  sick 
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dogs,  but  which  do  not  apply  to  sick  men 
at  all.  By  experiments  performed  by  him- 
self during  the  trial  of  Palmer  it  was  dis- 
covered that  strychnia  exercised  an  effect 
upon  frogs  and  men  which  could  be  con- 
trolled or  restrained  by  nicotine;  but  no 
such  result  could  be  obtained  upon  dogs. 
And  yet  dogs  are  favourite  subjects  of 
the  experimentalist.  Dr.  Haughton  would 
tolerate,  under  certain  stringent  conditions, 
and  subject  to  the  criticism  of  public 
opinion,  the  practice  of  vivisection  for  the 
purposes  of  original  scientific  research  ; 
but  ne  objects  entirely  to  the  use  of  living 
animals  for  the  purpose  of  instruction, 
whether  the  experiments  are  performed 
under  anaesthesia  or  not.  Dr.  Haughton 
has  evidently  very  strong  feelings  on  the 
subject  as  regards  the  teaching  of  students, 
and  when  pressed  by  Professor  Huxley  to 
say  whether  experiments  under  chloroform 
might  not  be  permitted  he  declared  em- 
phatically that,  from  his  knowledge  of 
medioal  schools  and  medical  students,  he 
was  of  opinion  that  an  Act  permitting  vivi- 
section m  schools,  provided  anaesthetics 
were  used,  would  be  laxly  carried  out.  Dr. 
Haughton  has  little  fear  of  strangling 
original  research,  for  he  declared,  in  answer 
to  a  question,  "  If  you  were  to  strangle 
nine-tenths,  you  will  do  no  harm,  if  you 
leave  the  one- tenth  that  nature  meant  to 
go  on." 

Mr.  Alfred  H.  Garrod,  the  Prosector  to 
the  Zoological  Society,  always  performs 
vivisection  under  anaesthesia,  and  when 
experiments  are  made  for  scientific  research 
by  competent  persons  he  thinks  there 
should  be  a  limitation.  He  is,  however, 
decidedly  opposed  to  experiments  upon 
living  animals  for  the  purposes  of  demon- 
stration ;  and  though  Professor  Huxley  tried 
to  shake  the  witness,  he  held  to  his  opinion 
that  demonstrations  of  well-known  pheno- 
mena were  unnecessary,  and  when  they 
involved  cruelty  to  animals  objectionable. 
Mr.  Hutton  extracted  from  Mr.  Garrod, 
who  is  an  accomplished  man  in  his  own 
branch  of  science,  that  he  had  completed 
his  education  without  any  experiments  on 
living  animals  at  all.  He  also  stated,  and 
the  expression  of  opinion  is  worth  noting 
in  opposition  to  that  of  others,  that  he 
thought  it  not  at  all  difficult  to  recognise  in 
a  horse  or  an  ox  the  least  pain.  Some  of 
the  Commissioners  put  it  to  Dr.  Haughton 
and  Mr.  Garrod  that  Zoological  Gardens 
were  pathological  experiments  on  the  large 
scale,  with  the  result  of  showing  that 
domestic  animals  reach  an  average  age,  but 
that  wild  animals  (regarding  the  natural 
age  of  which  nothing  can  of  course  be 
known)  probably  live  shorter  lives.  They, 
however,  are  free  from  accidents,  if  they 
suffer  from  want  of  exercise. 

Dr.  Pavy  and  Dr.  Pye- Smith  gave  evi- 
dence resembling  that  of  many  other  physio- 
logists. They  are  in  favour  of  vivisection, 
of  course  under  anaesthesia  where  possible, 
and  think  that  no  restrictions  are  required, 
as  it  rarely  or  never  is  performed  in  private ; 
but  both  are  strongly  impressed  with  the 
advantage  of  seeing  as  well  as  reading  to 
the  student.  Their  opinion  on  the  point  is 
summed  up  as  follows  : — That  physiologists 
who  have  been  educated  without  the  assis- 
tance of  demonstrations  are  in  the  position 
of  physicians  without  practical  experience. 
When  we  have  said  that  Dr.  Pavy  and  Dr. 
Pye-Smith  hold  that  experiments  have  been 
productive  of  benefit  to  humanity  we  have 
noticed  the  main  points,  and  need  only  note 
further  that  in  their  opinion  certain  experi- 
ments, such  as  that  on  recurrent  sensibility, 
would  not  be  "  tolerated  "  by  the  students 
at  Guy's;  but  in  what  way  the  students 
would  exhibit  their  intolerance  was  not 
explained. 

Dr.  Burdon  Sanderson  and  Dr.  M.  Foster 
were  examined  together.  The  opinions  of 
the  former  are  well  known,  and  as  two  of 


the  editors  of  the  notorious  "  Handbook,"  the 
mere  mention  of  their  names  might  possi- 
bly be  taken  as  sufficient  indication  of  the 
character  of  their  evidence.  Dr.  Sanderson, 
however,  said  more  in  one  answer  than  some 
witnesses  say  in  a  hundred,  for  he  acknow- 
ledged that  he  should  be  "  very  cautious  in 
finding  fault  with  anybody  for  repeating 
an  experiment,  because  all  facts  in  science 
require  repeating  in  order  to  make  them 
certain ;  and,  of  course,  it  is  extremely  diffi- 
cult to  judge  how  often  an  observation 
must  be  repeated."  This,  of  course,  has 
reference  to  the  painful  experiments  deemed 
necessary  for  tne  advtnce  of  science,  and 
shows  Dr.  Sanderson  as  one  of  those  who 
consider  any  experiment  justifiable  if  in  the 
opinion  of  competent  judges  it  is  likely  to 
lead  to  a  useful  result.  The  examination 
of  these  physiologists  as  to  the  cruelty  in 
certain  experiments  detailed  in  the  "  Hand- 
book" shows  conclusively  that  many  of  them 
are  painful,  and  that  where  they  could  and 
should  be  performed  under  anaesthesia,  it  is 
not  always  distinctly  enjoined.  For  in- 
stance, in  one  expennient  where  a  frog  is 
directed  to  be  "  slightly  curarised,"  it  was 
elicited  that  sensation  might  be  completely 
destroyed  without  vitiating  the  results. 
Practically,  however,  the  "  Handbook"  is  in- 
defensible, and  it  cannot  be  too  widely  known 
that  the  experiments  are  not  intended  to  be 
repeated,  but  are  only  for  the  edification  of 
the  student  of  physiology.  The  main  point 
in  the  evidence  of  these  distinguished 
savants  seems  to  lie  in  the  fact  that  they 
consider  physiological  experiments  of  im- 
mense value  to  the  human  race — a  point 
concerning  which,  we  expect,  they  will  find 
a  great  diversity  of  opinion,  not  only 
amongst  those  as  competent  as  themselves, 
but  amongst  the  public,  who  in  this  matter 
will  be  heard.  If  the  latter  read  the  evi- 
dence of  the  physiologists  they  will  not  fail 
to  see  that  it  is  the  desire  of  a  certain  num- 
ber of  them  to  encourage  and  foster  "  ex- 
periments "  which,  on  the  Continent  if  not 
in  this  country,  are  a  disgrace  to  humanity. 
It  is  satisfactory,  however,  to  find  that  Dr. 
Sanderson  regards  Mr.  Lankester's  expres- 
sion as  to  the  "  geometrical  progression"  of 
increase  of  experiments  as  a  mistake. 

Dr.  John  Anthony,  who  was  formerly  a 
pnpil  of  Sir  Charles  Bell,  thinks  that  obser- 
vations of  the  vital  processes  in  living 
animals  should  be  permitted  under  a  license 
to  such  persons  only  as  have  shown  great 
aptitude  for  the  study  of  physiology,  but 
that  nothing  in  the  nature  or  a  public  de- 
monstration of  such  experiments  should  be 
allowed.  He  declared  that  all  that  is  done 
that  is  valuable  to  science  is  done  in  the 
quiet  of  a  man's  laboratory,  and,  although 
in  common  with  many  others,  he  thinks  that 
observing  a  phenomenon  fixes  it  on  the  mind 
better  than  merely  reading  about  it,  yet, 
he  asks,  is  it  necessary  to  go  through  the 
experiment  of  cutting  open  the  chest  of  a 
frog,  being  at  the  same  time  particular  not 
to  kill  it,  and  then  to  turn  ita  lungs  out,  in 
order  to  see  the  circulation  of  the  blood  ? 
"  Fond  as  I  am  of  physiology  I  would  not 
do  that  for  the  world."  And  yet,  Dr. 
Anthony  says,  aa  many  others  say,  that 
sensation — i.e.,  the  ability  to  feel  pain — de- 
creases the  lower  we  descend  in  the  scale  of 
animal  life.  This  fact,  if  it  be  a  fact,  seems 
to  be  overlooked  by  many.  When  anyone  has 
written  denouncing  vivisection  some  scien- 
tific man  or  other,  moreor  less  identified  with 
the  physiologists,  has  retorted  by  speaking 
of  the  cruelty  of  putting  worms  on  hooka 
and  catching  fish  with  the  latter;  but  when 
it  suits  the  purposes  of  the  schools  a  worm 
has  no  feeling  at  all,  and  a  fish  merely  feels 
that  his  liberty  is  restrained.  So,  too,  vre 
are  taunted  by  one  that  shrimps  and  lob- 
sters are  cruelly  treated  when  boiled,  while 
another  tells  us  that  they  cannot  have 
much  sensibility. 

Dr.  Anthony  gave  some  very  important 
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testimony  under  another  head.  It  has  been 
asserted  that  few,  if  any,  experiments,  are  per- 
formed by  private  persons,  and  that  none  are 
performed  out  of  mere  curiosity.  Bat  Dr. 
Anthony,  like  several  other  witnesses,  while 
declining  to  give  names,  declares  that  experi- 
ments arc  performed  which  have  their  origin 
in  merely  idle  cariosity.  Professor  Huxley 
obtained  from  this  witness  an  acknowledge- 
ment that  "spaying "  was  quite  as  painful 
as  one  of  the  experiments  to  which  he  had 
alluded;  but  what  the  Professor's  object 
was  passes  our  comprehension;  for,  of 
coarse, "  spaying  "  and  all  similar  operations 
on  the  lower  animals  will  come  within  the 
provisions  of  any  Act  which  may  be  passed 
to  regulate  vivisection. 

The  evidence  of  Dr.  Rutherford  is  much 
like  that  of  Dr.  Sanderson,  and  is  what 
might  have  been  expected  from  a  physiolo- 
gist of  his  calibre.  While,  however,  he 
regards  experiments  as  necessary  for  the 
advance  or  science,  he  does  not  consider 
them  necessary,  save  in  exceptional  cases, 
for  the  education  of  medical  students.  Dr. 
Rutherford  gave  an  instance  of  an  experi- 
ment, or  rather  of  a  series  of  experiments, 
which  had  a  "  great  object."  It  seems  that 
there  has  always  been  a  dispute  whether 
rhubarb  increases  the  secretion  of  the  bile. 
It  has  been  suspected,  but  not  proved.  But 
now,  after  a  few  cruel  experiment*  on  dogs, 
it  is  hnovm  that  rhubarb  is  a  powerful 
stimulant  of  the  liver :  it  does  increase  the 
secretion  of  bile.  Similar  doubts  existed  as 
to  colchicnm.  and  a  similar  result  followed 
the  experiment :  it  is  now  known  that  col- 
chicnm stimulates  the  liver.  And  these  are 
"great  objects,"  forsooth!  Assuming,  for 
the  sake  of  argument,  that  the  action  of 
rhabarb  and  colonic  um  will  be  the  same  in 
the  human  economy  as  Dr.  Rutherford 
believes  he  knows  it  to  be  in  the  dog — that 
apart  from  any  influence  which  the  agony 
of  the  dogs  may  have  had  on  the  secretion 
of  bile,  or  in  promoting  abnormal  action — 
there  is  sufficient  similarity  to  enable  the 
physician  to  feel  confident  as  to  the  action 
of  rhubarb  and  colchicnm,  what  has  he 
gained,  or  rather  what  the  better  for  the 
information  will  his  patient  be  P  Rhubarb 
and  colchicnm  will  be  administered  just  as 
they  have  been  for  years  for  sluggish  liver 
and  gout,  and  the  patients  will  suffer  just 
aa  much  agony  and  die  just  as  fast  as 
before.  And  yet  these  experiments  are 
typical  of  a  host  that  have  been  performed 
because  medical  men  choose  to  differ  in 
opinion — being  unable  to  spell  out  the  same 
lesson  from  their  "empirical"  alphabet. 
Dr.  Turner,  the  Professor  of  Anatomy  at 
Edinburgh  University,  gave  similar  evi- 
dence, and  explained  what  experimental 
researches  had  done  for  physiology  and 
medicine,  and  reduced  his  argument  to  an 
absurdity  by  declaring  that  Galvani'a  ex- 

C'ment  on  the  frogs  led  to  all  that  we 
w  about  current  electricity,  magnetism, 
telegraphy — in  fact,  all  the  applications  of 
electricity.  Dr.  Turner  seemed  to  think 
that  Parliament  would  experience  consider- 
able difficulty  in  defining  a  living  animal, 
instancing  a  frog  with  its  head  cut  off  and 
yet  with  hfe  in  its  muscles  and  nerves.  But 
if  a  man  commences  an  experiment  on  a 
living  frog  by  cutting  off  its  head,  surely 
that  is  an  experiment  on  a  living  animal. 

Dr.  Crichton  Browne  and  Dr.  Ferrier 
gave  evidence  which  in  a  manner  runs  to- 
gether, and  had  special  reference  to  a  state- 
tneat  made  by  Mr.  Jesse  as  to  the  aotions 
and  cries  of  an  animal  under  ohloroform.  It 
vaa  distinctly  asserted  that  an  animal  can 
be  made  to  shriek,  to  gnaw  its  legs,  and  to 
po  through  other  motions  whilst  in  an  in- 
"Twible  state — Professor  Huxley,  bringing 
forward  the  mesmeric  state  as  a  parallel 
ca*e— and  that  in  those  instances  where  the 
animal  is  described  as  being  partly  conscious 
in  Dr.  Perrier's  experiments,  it  was  per- 
fectly insensible  to  pain. 


Dr.  Hoggan  gave  evidence  and  pointed 
out  objections  to  the  experiments  of  Dr. 
Rutherford — that  the  animals  put  under 
curari  were  suffering  pain,  and  that  the  ad- 
ministration put  everything  into  an  ab- 
normal state — for  instance,  increased  the 
secretions,  and  so  rendered  the  experiments 
as  to  the  secretion  of  the  bile  inconclusive. 
Dr.  Hoggan  also  thinks  that  students  prac- 
tise vivisections,  and  are  not  always  careful 
to  use  anaesthetics.  His  statements,  how- 
ever, have  been  laid  before  the  public,  and 
we  pass  on  to  those  of 

Dr.  Emmanuel  Klein,  who  is  assistant 
Professor  at  the  Brown  Institute,  and  Lec- 
turer on  Histology  at  St.  Bartholomew's 
Medical  School.  The  following  questions 
with  their  answers  are  extracted  from  his 
evidence: — 

M  3538.  What  is  your  own  practice  with 
regard  to  the  use  of  anaesthetics  in  experi- 
ments that  are  otherwise  painful  P — Except 
for  teaching  purposes,  for  demonstration,  I 
never  use  anaesthetics,  where  it  is  not  neces- 
sary for  convenience.  If  I  demonstrate  I 
use  anaesthetics."  .... 

"  3539.  When  you  say  that  you  only  use 
them  for  convenience  sake,  do  you  mean 
that  you  have  no  regard  at  all  to  the  suffer- 
ings of  the  animals? — No  regard  at  all." 

These  are  the  answers,  of  a  man  who.  we 
are  glad  to  remember,  is  not  an  English- 
man. They  stand  in  all  their  brutal  bar- 
barity, hut  it  is  only  fair  to  him  to  say 
that'  his  evidence,  as  corrected  by  himself, 
is  much  modified,  and,  so  to  speak, 
toned  down.  The  alterations  appear  to 
have  been  so  extensive  that  the  Commis- 
sioners felt  unable  to  accept  Mr.  Klein's 
"proof"  as  his  evidence,  and  have  ac- 
cordingly printed  it  as  an  appendix.  In  his 
amended  evidence  Dr.  Klein  says  that  the 
suffering  is  very  little  in  his  experiments, 
which  are  chiefly  pathological,  and  it  may 
be  that  there  is  something  to  be  aaid  on  his 
behalf  that  he  might  not  have  understood 
the  f uU  meaning  of  the  questions.  At  any 
rate,  as  his  evidence  stands,  it  is  sufficient 
to  condemn  vivisection.  Mr.  E.  A.  Schaf  er, 
the  assistant  professor  of  physiology  in 
University  College,  states  that  in  the  case 
of  frogs  no  anaesthetic  is  used,  and  that  the 
spinal  marrow  is  cut  across  chiefly  in  those 
experiments  in  which  it  facilitates  the 
object  of  the  experiment  —  not  from  a 
motive  of  humanity.  Dr.  MacKendrick 
gave  evidence  similar  to  that  of  other 
physiologists,  and  furnished  the  Commis- 
sioners with  a  copy  of  his  paper,  "  What 
has  Vivisection  done  for  .Humanity?"  in 
which,  amongst  other  things,  it  is  stated 
that  "  Hunter's  operation  for  aneurism  was 
first  demonstrated  and  tried  on  living 
animals."  Our  readers  will  recollect  that 
it  is  proved  that  the-  demonstration  was 
subsequent  to  the  actual  success  of  the 
operation  on  the  human  subject.  If  Dr. 
MacKendrick's  other  instances  are  no  better 
than  this,  vivisection  has  done  very  little 
for  humanity.  Dr.  Lister  agrees  with  the 
majority  of  the  physiologists,  his  evidence 
being  chiefly  remarkable  for  the  state- 
ments as  to  the  insensibility  to  pain  of  the 
lower  animals.  Mr.  MacDonnell  would 
look  with  favour  upon  legislation,  regarding 
it  as  a  protection  to  the  physiologist,  and 
considered  that  medical  students  could  not 
be  properly  educated  without  witnessing 
"  experiments."  Mr.  T.  Hayden  considered 
experiments  necessary  for  the  advance  of 
science,  but  not  for  the  education  of  stu- 
dents. Dr.  Cleland  thinks  he  would  be 
able  to  teach  better  if  he  had  the  opportu- 
nity of  performing  more  experiments  than 
he  does.  Dr.  Sibson  says  it  is  not  a  matter 
of  opinion,  but  that  experiments  are  "  abso- 
lutely necessary  for  the  progress  of  medi- 
cine." Dr.  Purser  finds  himself  imped  d  in 
his  physiological  lectures  by  the  resolution 
of  Trinity  College,  Dublin,  prohibiting  vivi- 
sections.   Mr.  James  B.  Mills,  veterinary 


surgeon,  who  has  published  statements 
with  reference  to  vivisections  he  has  seen 
performed  by  students,  repeated  them  in 
evidence.  Dr.  W.  B.  A.  Scott  gave  evi- 
dence which  is  now  familiar  concerning  the 
horrors  of  vivisection,  and  stated  that  stu- 
dents did  perform  experiments.  Dr.  W. 
Legg  gave  the  usual  physiologist's  evidence, 
and  apparently  does  not  consider  that  the 
animals  on  which  he  experiments  suffered 
at  all.  Dr.  A.  Gamgee  believes  experiments 
to  be  necessary ;  but  thinks  licenses  to  per- 
form them  would  be  an  advantage.  He  was 
able  to  give  some  valuable  evidence  tending 
to  show  that  curari  or  wurari  is  not  a  true 
anaesthetic^ — evidence  of  such  a  nature  that 
the  mere  opinions  of  other  physiologists 
sink  into  insignificance.  Dr.  G.  J.  Allenan, 
as  one  who  believes  in  the  importance  of 
experiments,  would  suggest  the  appointment 
of  a  Board  of  Control.  Sir  William  GuU 
is  in  favour  of  experiments,  and  gave  some 
valuable  and  interesting  evidence.  Dr.  W. 
B.  Carpenter  thinks  with  the  physiologists, 
but  is  quite  sure  that  experiments  are  some- 
times made  without  any  definite  objects, 
and  has  seen  a  "perfect  callousness"  to 
animal  suffering.  Dr.  Lauder  Brunton, 
one  of  the  editors  of  the  "  Handbook," 
considers  experiments  justifiable ;  has  per- 
formed experiments  on  90  oats,  but  no  bene- 
ficial discovery  has  resulted,  as  they  are  not 
finished.  Several  other  witnesses  were 
examined,  including  Mr.  Jesse  and  Mr. 
Holt.  M.P.,  but  the  evidence  of  Mr.  G.  H. 
Lewes  is  suggestive.  He  believes  that  vivi- 
section is  a  "  painful  necessity,"  but  that 
experiments  are  often  needlessly  rep  aa  ted, 
and  many  of  the  original  ones  are  useless 
from  the  incompetence  of  the  observer.  Mr. 
Lewes  thinks  that '  vivisection  is  like  criti- 
cism, the  latter  inflicting  a  great  deal  of 
"real  tortiuse"  without  anesthetics;  it  is 
often  performed  by  incompetent  persons. 
Mr.  Lewes,  who  has  performed  a  great 
number  of  experiments,  differs  from  the 
physiologists  in  believing  that  "  sensibility 
is  present  in  all  reflex  action,"  but  not 
suffering.  Mi*.  George  Jesse  underwent  a 
long  examination,  but  as  his  evidence  is 
based  on  the  reports  issued  by  the  Society 
he  represents  there  is  no  necessity  to  give 
an  abstract  of  it  here. 

Such  is  in  brief  a  mere  outline  of  the 
evidence  tendered  to  the  Commissioners. 
That  such  an  inquiry  was  necessary  is 
abundantly  proved,  and  the  fact  that  the 
Commissioners  propose  legislation  on  the 
subject  may  be  taken  as  proof  that  some 
legislation  is  required.  When,  however,  the 
evidence  comes  to  be  read  by  the  public  and 
by  members  of  Parliament  we  shall  be  very 
much  surprised  if  the  legislation  deemed 
advisable  is  not  very  stringent  indeed — so 
stringent,  in  fact,  as  to  amount  to  a  virtual 
prohibition  of  experiments  upon  living 
animals  for  any  purpose  whatever. 


REVIEWS. 

Storms,  their  Nature,  Classification,  and  Laws. 
By  William  Blasitjs.  Philadelphia:  Porter 
and  Coates. 

THAT  the  branch  of  human  knowledge  which 
embraces  the  study  of  storms,  clouds,  and 
other  meteors,  their  production  and  indica- 
tions, is  in  a  very  imperfect  state  is  admitted 
on  all  hands,  and  it  is  this  imperfection  which 
gives  occasion  to  the  conception  and  publica- 
tion of  theories  that  profess  to  account  for 
the  phenomena  manifested  by  clouds  and 
exhibited  in  storms.  In  the  work  before  us 
the  author  takes  a  different  stand-point  from 
his  predecessors ;  his  first  position  is  that  any 
disturbance  of  the  equilibrium  of  the  atmo- 
sphere constitutes  a  storm.  He  says:  "  I  under- 
stand by  a  utortu  in  general  the  moreiumts  of 
the  air  caused  by  its  tendency  to  re-establish  an 
equilibrium  which  has  in  some  manner  been 
disturbed,  and  we  may  call  all  such  movements 


storms,  whether  they  are  gentle  breez 
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furious  hurricanes,  whether  they  are  accom- 
panied by  more  or  leaa  condensation  of 
moisture  or  clouds,  or  even  by  none  at  all." 
The  italics  are  the  author's.  In  accordance 
with  this  definition  of  a  storm  the  great  divi- 
sions of  storms  are  specified — viz.,  local  or 
vertical  storms ;  progressive  or  lateral  storms, 
and  looo-progressive  or  diagonal  storms.  The 
progressive  storms  are  subdivided  into  equa- 
torial or  north-east,  and  polar  or  south-east  and 
south-west  storms.  To  each  kind  of  storm  the 
author  assigns  a  characteristic  cloud,  and  here 
we  remark  a  difference,  of  some  importance, 
from  the  views  of  meteorologists  generally. 
Thus  the  cloud  characteristic  of  the  local  storm 
is  the  cumulus  which  he  describes  as  a  rounded 
mountain-like  cloud  resulting  from  "  a  vertical 
current  moving  upwards  in  a  column-like  mass 
rolling  up  in  billows,"  the  tops  of  which  con- 
dense "  in  tho  small  rounded  detached  clouds 
•  •  •  which  present  the  appearance  commonly 
known  as  '  a  mackerel  sky.' "  If  still  further 
condensation  takes  place  these  little  cloud- 
spots  grow  larger,  unite  and  form  gradually 
into  6ne  round  mountain-like  cloud  called 
cumulus  *  •  •  characteristic  of  a  vertically 
rising  current.  In  Plate  III.  the  author  gives 
illustrations  of  these  clouds  which  certainly 
bring  to  our  mind  two  very  different  kinds  of 
clouds — the  cirro-cumuli  and  the  cumulostratus 
of  Howard,  the  latter  without  its  surmount- 
ing cirro-stratus  so  characteristic  of  showers 
and  showery  weather.  To  north-east  storms 
the  author  assigns  the  stratus  (Plates  IV.  and 
VI.)  known  in  the  ordinary  nomenclature  as  a 
fog  or  cloud  resting  on  the  earth's  surface ; 
but  his  illustration  embodies  three  of  Howard's 
clouds  —  vis.,  cirro-stratus  in  long  parallel 
bands,  cirro-stratus  in  storm-detached  masses 
nearly  parallel — the  true  mackerel  sky — and 
cirrus  of  the  form  of  mares'  tails,  and  also  of 
the  form  of  long  parallel  thread-like  hands, 
passing  into  cirro-stratus.  The  cloud  most 
nearly  agreeing  with  the  received  nomencla- 
ture is  the  author's  cumulo-stratus,  which  he 
considers  to  be  characteristic  of  the  south-east 
and  south-west  storms,  and  his  engraving  in- 
dicates the  presence  of  Howard's  nimbus,  but 
without  the  crown  of  cirrus,  which,  according 
to  the  author  of  the  climate  of  London,  is 
characteristic  of  showery  weather.  To  the 
loco-progressive  storm,  a  cloud,  which  Blasius 
designates  '*  Conus,"  is  assigned.  He  does  not 
give  an  illustration,  but  says,  "  the  tornado- 
cloud  I  have  called  conus  for  the  sake  of  uni- 
formity of  nomenclature ;  it  has  hitherto  been 
without  a  distinctive  name,  and  its  form,  that 
of  an  inverted  cone,  justifies  the  title  I  have 
given  it." 

From  these  remarks  the  reader  will  see  that 
the  author  has  not  followed  the  beaten  track 
of  meteorologists,  but  struck  out  a  new  path 
for  himself.  So  far  as  regards  his  nomencla- 
ture of  clouds,  we  doubt  whether  it  be  a  pru- 
dent course  to  adopt  the  recognised  names  of 
an  established  nomenclature  and  apply  them 
to  other  classes  of  the  same  established 
nomenclature:  it  appears  to  us  that  such  a 
proceeding  is  likely  to  produce  confusion.  The 
author's  classification  of  storms  we  have 
already  given — and  here  again  he  is  at  vari- 
ance with  most,  if  not  all,  who  have  preceded 
him  as  storm  writers.  The  existence  of 
cyclones  he  denies  in  toto,  and  is  at  great  pains 
to  show  that  violent  storms  occur  only  in  the 
localities  of  the  plane  of  meeting  of  the  two 
opposing  currents,  the  equatorial  and  polar — 
the  warm  current  ascending  the  plane  which  is 
inclined  to  the  earth's  surface,  rolling  over  the 
polar  current  which  condenses  the  moisture  it 
contains,  and  giving  rise  to  the  storms  in  the 
plane  where  the  currents  meet. 

A  considerable  portion  of  the  work  is  hypo- 
thetical. We  have  now  before  us  the  author's 
map  of  "probable  storm  tracks"  in  the 
Northern  Atlantic.  Surely  it  seems  late  in 
the  d.iy  to  talk  about  probable  storm  tracks  in 
a  region  so  well  frequented  as  the  great 
o  :eanic  highway  between  Europe  and  America. 
Over  the  entire  surface  of  the  North  Atlantic 
th<*  ordinary  parabolic  track  recurring  about 
30  N.  lat.  is  given  by  Blasius,  and  this  track  is 
held  by  him  to  consist  of  two  separate  tracks— 
t'.-.at  nearest  the  equator  appertaining  to  the 
storm  originating  from  the  conflict  of  the 
S.K.  and  N.E.  Trades— the  Doldrums  charac- 
terising the  perpetual  stors>,  the  result  of  this 


conflict,  while  the  higher  branch  of  the  para, 
bo  la  is  the  track  of  storms  generated  by  the 
conflict  of  the  equatorial  and  polar  currents. 
If  we  mistake  not,  the  storm  paths  laid  down 
by  Bedfield  onwards  to  Jancke  vary  iu  direc- 
tion from  S.E.  to  N.W.,  south  of  30°  N.  lat., 
and  from  S.W.  to  N.E.  in  the  higher  latitudes, 
sweeping  the  s**a-board  of  America,  while  in 
the  open  ocean  the  curvature  is  very  much 
less,  and  in  some  localities,  as  shown  by 
Jancke,  the  storms  move  in  straight  lines 
from  S.  to  N.  We  have  put  this  matter  before 
our  readers  as  if  we  ourselves  were  not  quite 
certain  of  the  characters  of  storm  paths  in  the 
Northern  Atlantic,  our  author  in  his  preface 
speaking  of  "  the  positiveness  of  statement 
which  is  born  of  conviction."  Nevertheless 
we  desire  to  intimate  that  more  confidence 
ought  to  be  placed  in  the  researches  of  such 
men  as  Redfield,  Beid,  Piddington,  and  others, 
who  have  constructed  and  published  synoptic 
charts  of  each  storm  which  they  have  invest! 
gated,  than  in  a  map  of  probable  storm  tracks 
laid  down  from  hypothetical  considerations. 

It  would  appear  from  the  introductory 
chapter  that  the  author  has  built  his  theories 
upon  the  investigation  of  a  tornado  which 

Caed  over  West  Cambridge,  not  far  from 
ton,  on  August  22,  1851.  The  directions 
in  which  destroyed  objects  lay  after  the 
tornado  had  prostrated  them,  did  not,  in  the 
opinion  of  our  author,  agree  with  either  the 
rotatory  or  inblowing  theories.  A  map  of  the 
course  of  the  tornado  is  given  as  a  frontis- 
piece, on  which  five  areas  of  destruction  are 
shown,  each  of  a  triangular  form,  the  wind 
blowing  over  these  areas  in  straight  lines,  all 
of  which  converged  to  a  point  in  each  area 
situated  on  the  line  of  greatest  intensity, 
which  the  author  designates  as  the  vortex. 
The  description  of  this  and  of  other  tornados 
are  amongst  the  most  interesting  portions  of 
the  work. 

In  the  chapter  on  south-east  storms  the 
author  speaks  of  the  inutility  of  the  baro- 
meter. Our  space  prevents  further  notice, 
and  we  must  refer  our  readers  to  the  work 
itself  for  an  explanation. 


A  NEW  CLOTHES-HORSE. 

A USEFUL  form  or  clothes-horse,  recently 
patented  by  Mr.  G.  A.  Brooks,  of  Norwich, 
Connecticut,  will  be  found  serviceable  in  many 
homes  in  this  »untry.   In  the  illustration. 


Fig.  1  shows  the  horse  standing  as  an  inverted  V, 
but  by  an  ingeniously  contrived  hinge  it  is 
easily  converted  into  the  ordinary  form.  The 
construction  of  the  hinge  will  be  understood 
from  Figs.  2  and  3.  One  portion  of  it  has 
apertures  through  which  the  attaching  screws 
pass ;  the  other  has  a  slot  to  accommodate  a 
button  which,  when  inserted  and  turned,  as  in 
Fig.  3,  fastens  that  side  of  the  hinge.  There 
is  also  a  stop,  A,  which  prevents  the  hinge 
from  opening  too  far,  and  also  has  an  aperture 
through  which  a  cord  is  passed  to  afford  addi- 
tional accommodation  for  the  clothes.  The 
location  of  the  hinges  is  apparent  from  Fig. 
1.  Two  at  the  upper  extremities  of  the  verti- 
cal pieces  of  the  frames  connect  the  latter 


together,  so  that  they  may  be  adjusted  as 
shown.  When  it  is  desired  to  set  the  frames 
up,  clothes-horse  fashion,  one  of  the  upper 
hinges  is  disconnected,  and  the  vertical  bars 
being  brought  together,  their  lower  parts  are 
fastened  by  the  hinges  shown  near  the  bottom. 


THE  WATCH,  AND  HOW  TO  REPAIR  IT. 

By  Seconds'  Practical  Watokjlakbk. 
(Continued  from  p.  576,  Vol.  XXII.) 

THE  previous  articles  contributed  to  the 
English  Mechanic  bearing  the  above 
title  for  the  most  part  treated  the  subject  as 
a  whole — that  is  to  say,  dealt  very  little  with 
the  repairing  branch.  It  is  intended  in  the 
following  papers  to  place  before  the  horo- 
logical  students  matters  connected  with  the 
defects  of  watches,  and  the  manner  of  cor- 
recting such.  It  may  not  be  out  of  place 
to  draw  the  reader's  attention  to  the  subject  of 
applying  for  a  situation  as  a  "  watch  jobber." 
Invariably  the  applicant  has  the  following 
question  put  to  him,  "  Will  your  work  go  f 
With  much  confidence  follows  a  reply,  which 
signifies  that,  if  allowed  to  do  all  the  repairs 
he  considei-s  necessary,  they  will  be  satis- 
factory. During  a  few  years  I  have  noted 
down  hundreds  of  defects  in  watches  which 
have  been  the  cause  of  complaint  by  their 
owners,  and  it  is  not  very  astonishing  that  the 
less  experienced  in  the  art  should  occasionally 
fall  into  blame  for  having  a  few  "  stoppers," 
when  the  fully  experienced  have  to  make  cor- 
rections. Therefore,  I  havo  thought,  that  by 
introducing  such  notes  to  the  general 
"jobber,"  his  "labour  of  love"  may  be  more 
effectual.  When  a  watch  has  been  com. 
plained  of  as  going  badly  it  is  a  general 
practice  with  workmen  to  place  it  to  the  ear 
for  the  purpose  of  listening  whether  any  noise 
or  catching  can  be  heard — as  the  ear  often 
assists  in  detecting  a  defect  which  the  eye 
cannot.  There  are  imperfections  in  watches, 
which,  whether  singly  or  collectively,  cause  a 
noise  as  if  one  piece  was  rubbing  against 
another,  the  most  general  of  which  is  sup- 
posed to  be  the  verge  pallet  "catching"  on 
the  balance-wheel  teeth,  and  known  as  "  catch 
of  the  upper  pallet."  This  defect  arises  from 
the  following  causes : — The  pallet  being  too 
broad ;  the  verge  upper  hole  too  large ;  the 
upper  pivot  bent,  or  the  verge  may  be  bent  at 
the  collet. 

Some  workmen  endeavour  to  rectify  this 
defect  by  pushing  the  cock  on  one  side,  so  that 
the  pallet  may  be  more  out  of  the  wheel ;  such 
a  method  is  slovenly,  although  in  a  few  in- 
stances it  may  be  effective,  but  then  one  defect 
may  be  removed  and  others  introduced.  For 
instance,  when  the  banking-pins  are  in  the 
potence  and  plate,  there  is  a  probability  that 
the  verge-body  may  be  slightly  rubbing  the 
end  of  the  upper  pin,  especially  if  the  "  body  " 
be  slightly  bent  through  having  been  riveted 
with  a  hammer  too  heavy.  Again,  if  the 
pivots  fit  the  holes  well,  by  tho  pressing  back 
of  the  cock  the  pivots  will  be  bound  through 
the  oblique  position  of  the  hole 3. 

Before  proceeding  to  make  alteration  it  will 
be  necessary  to  see  whether  the  upper  pallet 
is  broader  than  the  lower  one ;  if  so,  it  should 
be  reduced  as  previously  described  —  see 
English  Mkchanic,  Nos.  533,  538,  and  544. 
If,  on  the  contrary,  it  should  be  narrower  than 
the  lower  one,  the  escapement  must  be 
examined.  Firstly,  then'obabrve  the  drop  of 
the  balance  wheel-teeth  on  the  pallets.  Should 
there  be  a  trifle  more  from  the  upper  pallet  to 
the  lower  one,  that  point  may  be  passed ;  but 
if  there  be  more  drop  from  tho  lower  pallet 
to  the  upper  one  the  "hanging"  of  the 
balance-wheel  must  be  seen  to  by  observing 
whether  the  teeth  are  deeper  on  one  pallet.  If 
so  it  should  be  corrected  by  putting  another 
dovetail,  the  hole  of  which  must  be  higher  or 
lower  than  the  old  one,  as  the  case  may 
require;  or  if  that  hole  be  a  good  size  the 
defect  may  be  removed  by  putting  another 
hole  to  the  follower,  so  that  the  wheel  teeth 
are  equal  distance  from  the  verge  body  at  the 
upper  and  lower  pallets.  Then  in  all  proba- 
bility the  lower  pallet  will  require  reducing  in 
breadth.  It  must  not  be  forgotten  that  large 
verge  holes,  or  a  bent  pivot  mu3t  be  corrected 
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before  resorting  to  the  preceding  instructions. 
Before  passing  the  escapement  as  corrected,  be 
sure  that  the  verge  body  is  quite  free  of  the 
end  of  the  banking-pins;  for  in  many  old 
watches  there  may  be  just  freedom  when  the 
upper  pallet  "  dips  "  into  the  wheel ;  but  when 
reversed  in  position  with  the  follower  upward 
the  weight  of  the  balance  may  cause  the  lower 
pallet  to  "dip"  more  into  the  wheel,  and 
hence  a  slight  catch  on  the  lower  pallet  at  the 
same  time  may  slightly  rub  against  the  end 
of  the  banking-pin.  This  last  defect  fre- 
quently perplexes  "  young  hands,"  for  the  act 
of  moving  the  watch  frees  the  parts,  which 
often  leads  to  the  conclusion  that  the  cause  of 
stoppage  was  a  slight  catch  on  one  of  the 
pallets.  Verge  pallets  must  be  parallel  with 
the  body — that  is,  the  same  breadth  at  the 
collet  as  lower  down,  for  if  left  otherwise  there 
may  be  a  slight  catch  when  reversed  in  posi- 
tions. In  all  cases  the  firmness  of  the  banking, 
pins  Bhould  be  insured,  for  a  loose  banking- 
pin — often  causes  a  watch  to  stop  or  go  very 
irregularly.  There  is  another  cause  of  irre- 
gularity in  the  performance  of  a  watch,  which 
is  so  nearly  allied  to  the  preceding  remarks 
that  it  must  be  referred  to — namely,  the  upper 
pallet  being  foul  of  the  potence,  which  will  be 
better  understood  by  referring  to  No.  538  of 
the  English  Mechanic,  Pigs.  48  and  49— 
"  The  Watch,  and  How  to  Repair  it." 

Again,  the  upper  pallet  edge  may  be  slightly 
foul  of  the  semicircular  portion  of  the  upper 
plate,  which  must  always  be  attended  to  when 
the  slide  is  off,  as  its  freedom  cannot  be  seen 
when  it  is  on. 

Hour-hand  Loose. — Sometimes  this  trifling 
defect  annoys  workmen,  causing  them  to  think 
that  the  motion  work  has  the  wrong  number 
of  teeth,  because  the  hand  does  not  travel 
with  the  minute  one.  One  cause  is  that  the 
pipe  or  socket  of  the  hour-wheel  has  been  left 
too  much  tapered,  which  prevents  the  hand 
fitting  properly ;  then,  should  the  minute-hand 
fit  very  close  to  the  "  ball "  of  the  hour-hand, 
and  at  the  same  time  work  unevenly,  or  out  of 
truth,  the  minute-hand  at  some  parts  of  its 
motion  becomes  foul,  and  for  a  few  minutes 
presses  on  the  uneven  part  of  the  Bocket  and 
detains  the  hand ;  and  although  it  just  holds 
on,  the  wheel  travels  while  the  hand  is  de- 
tained; but  as  soon  as  the  minute-hand  has 
advanced  sufficiently  to  free  itself  the  hour- 
hand  then  proceeds,  but  is  much  behind  the 
time  it  should  indicate. 

Oil  to  Lever  Notch. — The  roller-pin  should 
not  be  oiled.  In  many  instances  it  is  found  that 
by  so  doing  watches  go  badly,  especially 
when  the  roller  and  lever  are  close  to 
each  other  —  which  cannot  be  avoided  in 
very  Z&t  watches,  the  result  of  oiling  the  fork 
being  that  the  oil  gets  on  the  face  of  the 
roller,  and  very  soon  prevents  the  free  action  of 
the  balance  staff,  which  has  induced  some 
workmen  to  think  that  some  defect  existed 
with  the  pivot  or  the  potence  hole. 

Skeleton  xnd  Half-plate  Watches  stop  Slightly. 
— Such  watohes  with  "  spring  cap"  have  the 
lever  poise  end  very  long,  and  the  cap  so 
arranged  that  it  is  very  near  to  the  pillars  of 
the  frame,  the  result  being  that  the  corner  of 
the  lever  becomes  foul  of  the  inside  of  the 
cap,  the  watch  going  badly  or  stops,  and  the 
instant  that  the  cap  is  opened  the  watch  starts 
off.  To  detect  and  alter  this,  put  a  small 
quantity  of  dirty  oil  from  the  oilstone  on  the 
lever  end,  close  the  cap,  and  observe  where  it 
marks  the  inside  of  the  cap,  then  cut  away 
with  scraper. 

Lever  Watch  "fall  off"  in  Crossing, — One  of 
the  many  cauBcs  of  Bach  is  the  cock  jewel- 
hole  being  loose,  and  at  every  vibration  of  the 
balance  the  hole  moves  sideways,  or  partly 
round,  which  allows  the  roller  edge  to  rub 
the  guard-pin,  or  the  face  of  it  to  rub  upon 
the  lever,  or  may  be  that  the  balance  becomes 
foul  of  the  plate.  Remedy :  If  the  setting  be 
too  thin  so  that  the  diamond  cover  does  not 
bind  it,  remove  jewels  and  screws,  place  the 
cock  upon  a  flat  stake  with  its  under  side  up- 
ward; then  with  a  round-ended  punch — a 
trifle  larger  than  the  hole  in  which  the  pivot 
of  the  jewel  fits— strike  towards  the  diamond 
cover  in  order  that  the  cover  shall  bind  it 
when  screwed  down. 


IMPROVED  FRET-SAW. 

THE  handy  little  saw  depicted  in  the  annexed 
figure  has  been  recently  patented  in  the 
United  States  through  the  Scientific  American 
Agency  by  Mr.  J.  H.  Plummer.  It  will  be 
seen  that  the  saw  frame,  which  is  of  rather 
longer  dimensions  than  usual,  is  pivoted  to  the 
horizontal  extension  of  the  table,  A,  and  as 
the  upper  arm  at  C  works  in  a  slot  in  the 
curved  arm,  B,  and  the  lower  is  similarly  sup- 
ported in  the  arm,  D,  beneath  the  machine, 
the  saw  is  kept  perfectly  true  to  its  work,  and 
runs  steady  and  firm.  A  connecting  screw  rod 
at  the  rear  of  the  frame  draws  the  fronts  of  the 
arm 8  apart,  and  tightens  the  saw.  The  arm, 
B,  is  curved  up  into  a  plate  for  supporting 
tools,  Sec.  A  band  spring  may  be  interposed 
between  the  bar  of  the  saw-frame  and  the 
arm,  B,  to  assist  the  upward  motion  of  the 
frame  and  prevent  the  contact  thereof  with 
the  upper  part  of  the  recess.  Beneath  the 
table  is  a  short  arm,  D,  which  is  extended 


downward  and  is  forked  to  hold  the  shaft,  E, 
of  the  gear  which  receives  motion  from  the 
wheel  and  treadle  shown.  A  small  fly-wheel 
on  shaft,  E,  assists  the  rotation  of  the  same, 
and  the  crank-disk  and  rod  on  the  front  end 
form  the  connection  with  the  saw  frame,  and 
impart  reciprocating  motion  to  the  same.  The 
arrangement  of  the  legs  with  the  table  is 
obvious  from  the  illustration. 


UNHEALTHY  TRADES.-IX. 

Br  Dr.  B.  W.  Richabdson,  F.R.S. 

Agencies  Producing  Physical  Injury  during 
Industrial  Labour— Classification  of  Inju- 
ries—Details of  Injuries  inflicted  on  the 
Lungs. 

Lecture  IV. 
On  the  Industrial  Diseases  of  Workers  in 
Earthenware. 

Ftbe  last  two  lectures  I  have  de«cribed  or  f  ally  as 
time  would  permit  the  action  of  certain  agencies 
which,  amongst  the  industrial  classes,  are  effective 
in  inducing  the  injuries  included  under  the  first  and 
second  divisions  of  our  table  of  injuries.  We  have 
thus  become  familiar  with  the  influences  of  a  hurtful 
kind  which  occur  from  exposure  to  dusts.  We  haTe 
also  become  familiar  with  the  injuries  which  accrue 
from  exposure  to  preparations  of  lead. 

It  seems  to  me  that  at  this  stage  of  our  learning  I 
may  with  some  practical  effect  rest,  and  devote  one 
special  illustrative  lecture  to  the  study  of  one  par- 
ticular class  of  industrials,  who  suffer  from  the 
influence  of  two  of  these  sets  of  causes  of  disease, 
namely,  from  dust  and  lend.  The  class  I  refer  to  is 
composed  of  those  who  are  engaged  in  the  earthen- 
ware, commonly  called  potters. 

Amongst  the  usefnl  and  industrious  none  of  the 
workers  on  the  earth  are  more  ancient  than  these 
moulders  and  burners  of  clay.  They  wore  amongst 
the  first  of  human  artists,  and  they  brought  artistic 
design  into  union  with  usefulness,  earliest,  perhaps, 
of  all  mankind.  In  England  the  skill  and  taste  of 
the  potter  have  been  for  many  centuries  exercised  ; 
but  at  no  time  in  our  history,  as  a  nation,  has  it 


been  so  splendidly  exercised  as  at  the  present  hour. 
Our  artisans  in  clay  imitate  now  so  perfectly  the 
exquisite  work  of  the  oldeu  time,  that  the  old  may 
pass  for  the  new,  and  the  new  for  the  old,  in  the 

2es  of  even  the  gifted  connoisseur.  In  addition  to 
is,  these  workmen  daily  add  some  new  triumph  to 
the  beautiful  and  useful  art  which  they  pursue. 
They  carry  artistic  excellence  into  the  most  common 
specimens  ef  earthenware  work,  so  that  in  the 
cottage,  not  less  than  in  the  mansion,  the  mind, 
through  its  inlet  of  sight,  is  gratified  and  chastened 
by  their  all  but  imperceptible  touches  of  silent  grace 
and  beauty. 

As  we  look  at  the  work  we  are  gladdened  with 
the  sight.  The  oil  and  water-colour  pictures  of  our 
great  painters  are  not  more  wonderful  than  the  pic- 
tures on  day  which  these  artists  in  earth  present  to 
us.  There  is  something  in  their  best  productions 
which,  though  apart  from  nature  in  her  skilful 
designs,  and  awakening  a  different  but  not  less 
pleasing  sensation,  suggests  that  they  who  produce 
such  results  must  needs  be  amongst  the  brightest, 
healthiest,  and  happiest  of  producers.  It  may  be. 
hope,  it  may  be  tenderness,  it  may  be  admiration 
that  suggests  the  idea  ;  I  know  not  which,  but  most 
men  share  it.  ...  ., 

When  we  turn  from  this  ideal  picture  to  the 
stern  realities,  we  are  distressed  to  difcover  how 
differently  the  facts  stand,  and  how  far  away  from 
what  we  had  hoped  and  might  have  expected.  We 
discover  the  workers  in  earthenware  to  be  amongst  the 
three  sections  of  our  community  who  represent  the 
lowest  vitality.  We  find  that  the  males  of  fifteen 
years  and  upwards  die  at  the  rate  of  38  per  cent, 
above  the  males  of  all  ages ;  and  we  discover  that 
the  commencement  of  this  increased  mortality  is  at 
the  period  when  the  men  are  approaching  their 
prime  of  life,  namely,  at  35  years,  and  that  it 
extends  onwards  to  the  end  of  life. 

I  have  a  short  table  in  which  the  mortality 
of  nil  males,  in  stages  of  ten  years'  duration,  extend- 
ing from  15  to  75  years,  is  shown,  reduced  to  100  as 
a  standard  at  each  stage.  The  comparative  aces  of 
the  makers  of  earthenware  at  the  same  periods  are 
shown  by  this  standard ;  and,  for  further  comparison , 
two  occupations  of  lower  mortality,  grocers  and 
wool  workers,  are  introduced.  One  occupation  of  the 
fame  mortality,  the  publican's,  and  one  of  lower 
mortality,  the  cabman's,  are  also  shown. 

From  this  table  we  learn  that  the  earthenware 
worker  at  15  years  of  age  and  on  to  25  years  ranks 
favourably.  At  15  years  his  mortality  is  7  per  cent, 
below  the  average.  At  35,  however,  i.e.,  vVien  the 
influence  of  his  'occupation  is  beginning  to  tell  on 
his  life,  his  mortality  rises  to  54  per  cent,  above  the 
average;  at  45  it  rises  to  82  above,  at  55  to  81 
above,  at  65  to  92  above,  and  at  75  to  41  above  the 

average.  ......  « 

It  is  our  business  to  inquire  into  the  reasons  of 
this  high  mortality,  for  which  purpose  we  must 
investigate  the  numerical  details  of  the  workers  ; 
their  social  details ;  their  physical  condition ;  their 
diseases,  general  and  special ;  the  causes  of  their 
diseases,  also  general  and  special. 

Numerical  Details. 

The  number  of  persons  employed  in  the  earthen- 
ware manufacture  at  last  census  was  45,122.  Thirty- 
nine  other  occupations  exceeded  this  in  respect  to 
the  number  of  persons  occupied  in  them.  Ninety- 
two  other  occupations,  more  or  lesB  definite,  pre- 
sented numbers  in  each  less  than  the  earthenware 
community.  Amongst  the  45,122  earthenware  manu- 
facturers, 29.169  were  males  and  15,953  were 
females.  Of  the  29,169  males,  8,421  were  under  20 
years  of  age,  and  20,748  were  over  20  years  of  age. 
Of  the  15,953  females,  7,360  were  under  20  years  of 
age :  8,593  were  over  20. 

At  the  census  of  1861 ,  26,138  males  were  employed 
in  the  earthenware  trade,  as  compared  with  the 
29,169  omployed  in  1871 ;  an  increase  of  3,031.  In 
1861, 11,934  females  were  employed  in  the  earthen- 
ware manufacture,  as  compared  with  the  15,953  of 
1871 ;  there  was.  consequently,  an  increase  in  the 
ten  years  of  4,019  females. 

The  grand  districts  for  this  manufacture  are  in 
Staffordshire,  and  are  called  the  world  over,  "  the 
Potteries  of  Englaud."  These  districts  are  included 
in  the  registration  returns,  under  two  heads— the 
district  of  Wolstanton  and  of  Stoke-upon-Trent. 
Their  population,  according  to  the  Registrar- 
Oeneral  s  general  report  of  the  census  of  1871,  of 
male  and  female  earthenware  workers,  runs  as 
follows : — 


Locality.  Males. 

Wolstanton    4,480 

Stoke-upon-Trent    7,405 

11,885 


Females. 
1,841 
4,857 

0,698 


18,583 

Under  the  head  Wolstanton  is  included  the  sub- 
distriota  of  Tunstall  and  Burslem  ;  knd  under  the 
head  Stoke-upon-Trent  is  included  the  sub-distriots 
of  Stoke,  Hauley,  Fenton,  and  Longton.  Connected 
with  Hanley  is  the  famous  hamlet  founded  by 
Wedgwood,  and  called  Etruria. 
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The  principal  facta  bearing  upon  the  industrial 
pathology  of  earthenware  manufacturers  are  best 
obtained  in  the  Potteries  proper.  What  is  learned 
here  embraces  what  would  be  learned  in  the  smaller 
localities,  and  with  less  liability  to  error.  I  shall 
consequently  follow,  with  most  profit,  the  plan  of 
■considering  the  subject  from  the  Staffordshire 
potteries,  as  the  base  of  observation. 

The  population  we  have  to  deal  with  is,  according 
to  the  census  of  1671,  18,583,  of  whom  11,885  are 
males,  and  6,698  are  females. 

Special  Details. 

The  conditions  under  which  this  population  carries 
on  its  employment  deserve  a  preliminary  notice. 

The  town  of  Stoke-upon-Trent  is,  nominally,  the 
centre  town  of  the  district ;  bnt  the  best  point,  I 
think,  from  which  to  gain  a  general  view  of  the 
locality  is  Basford  Bank,  which  is  situated  out  in  an 
easterly  direction  at  a  little  distance  from  Newcastle- 
under-Lyme.  A  short  way  down  this  descent  or 
hill,  we  take  in,  in  a  birdseye  view,  nearly  the  whole 
of  the  district  in  which  the  manufacture  is  carried 
on  in  this  part  of  England.  One  might  almost 
imagine  that  a  century  or  two  ago  Basford  Bank 
would  have  yielded  a  beautiful  outstretch  of  rural 
scenery,  but  the  local  historians  tell  as  that  before 
the  potteries  were  established,  the  district  wore  a 
bleak  and  barren  aspect ;  that  the  villages  were 
detached,  straggling,  and  thinly  populated ;  and  that 
the  trade  was  insignificant.  The  exertions  of  the 
agriculturists  were  paralysed,  bnt  Nature  amply 
compensated  for  the  want  of  a  genial  surface  by  the 
rich  and  inexhaustible  mineral  treasures  which  were 
buried  naderneath.  In  the  early  part  of  this  century 
the  Staffordshire  potteries  were  everywhere  famous, 
and  in  1817  the  population  of  the  district  amounted 
to  60,000.' 

Standing  so  as  to  face  the  east  from  Basford  Bank 
we  see,  on  the  right  hand,  that  Is,  towards  the  south, 
the  municipal  borongh  of  Stoke-upon-Trent,  and 
further  away,  south  by  east,  above  it  northwards  is 
Shelton,  and  spreading  out  over  a  large  area  is  the 
largest  of  this  group  of  towns,  the  borough  of 
Hanley.  In  front  is  modern  Etruria,  lying  like  a 
straight  street ;  to  the  north-east  is  Bnrslem,  and 
further  to  the  north  Tunstall.  Newcaetle-under- 
Lyme,  although  it  contains  some  persons  engaged  in 
pottery  work,  is  not  a  pottery  town. 

Burslem  is  the  place  in  which  pottery  work  is 
believed  to  have  been  first  established,  and  it  is 
therefore  designated  by  Pitt  "  the  mother  of  the 
Staffordshire  potteries."  The  town  was  originally 
called  the  "  butter  pottery,"  because  a  manufactory 
was  established  there  for  making  butter  pots.  These 
pots,  which  were  of  cylindrical  form,  were  made 
under  the  provisions  of  an  Act  of  Parliament  of  1670. 
They  were  of  certain  size,  and  weighed  61b.,  and 
were  made  to  contain  not  less  than  141b.  of  butter. 
This  act  was  obtained  in  conseqnence  of  a  fraud 
practised  upon  the  publio  by  the  inhabitants  of  the 
moorlands,  who  made  butter  pots  thick  at  the 
bottom  so  as  to  increase  the  weight. 

The  earliest  description  of  the  work  of  the  potteries 
was  written  by  Dr.  Plott  in  1686.  The  history  is 
most  interesting,  especially  from  the  circumstance 
that  it  contains  an  account  of  the  primitive  glazing 
process  followed  by  the  Burslem  potters.  For  this 
process  Plott  says  "  they  used  a  lead  ore  which  they 
call  'smithum,  which  is  the  smallest  ore  of  all, 
heaten  into  dust,  finely  sifted,  and  strewed  upon  the 
vessels,  which  gives  them  the  gloss  but  not  the 
colour.  He  adds  that  when  the  workmen  "  have 
a  mind  to  show  the  utmost  of  their  skill  in  giving 
their  wares  a  fairer  gloss  than  ordinary,  they  lead 
them  with  lead  calcined  into  powder,  which  they  also 
sift  fine,  and  strew  upon  them  as  before,  whieh  not 
only  gives  them  a  higher  gloss  but  goes  much 
further  too  in  their  work."  For  obtaining  a  motley 
colour  they  mix  the  lead  with  manganese,  which  the 
workmen  call  magnns. 

From  the-  e  beginnings  the  potteries  have  advanced 
up  to  the  present  day ;  their  celebrity  increased  by 
the  genius  and  industry  of  their  leading  manufac- 
turers ;  by  Ralph  Daniel,  and  especially  by  Josiah 
Wodgwood. 

Social  Details. 
At  the  present  time  the  social  position  of  the 
workers  in  the  potteries  is  much  more  favourable 
than  id  that  of  many  other  manufacturing  commu- 
nities whore  a  better  state  of  health  and  longer  life 
prevails. 

The  wages  which  the  men  and  women  receive  are 
good,  and  even  children  are  fairly  paid.  In  short, 
poverty  is  a  word  that  need  never  be  used  amongst 
them.  "  The  best  of  it  is,  sir,  we  can  all  work,  so 
that  we  all  earn,"  was  the  observation  of  one  of  the 
workmen  to  me  in  speaking  of  himself,  his  wife, 
and  his  family.  Hence  those  mental  worries  and 
struggles  for  existence,  common  to  many  men  in  a 
higher  social  sphere,  are  little  felt  by  those  who  are 
content  to  remain  at  the  labour  to  which  they  are 
trained. 

The  labour  to  which  the  earthenware  workers  are 
subjected  is  not  physically  severe  on  healthy,  f  un- 
developed persons,  neither  is  it  labour  demanding 
mental  -train.  Some  of  the  more  refined  parts  of  it, 
the  moulding  for  example,  and  tho  finishing  of  the 


finer  artistic  work,  of  vases,  pedestals,  and  orna- 
ments, for  instance,  give  rise  to  labour  which  is  both 
light  and  harmonious.  The  hours  of  labour  are 
regular,  extending  over  nine  hours  and  a  half,  and 
the  workers  are  not  harassed  by  that  most  wearying 
and  wearing  of  all  exercise,  night  work.  Those  who 
really  feel  the  labour  are  the  young,  and  at  one  time 
they  were  severely  overtaxed.  In  1861 1  was  com- 
pelled to  record  that  children  so  young  as  six  and 
seven  years  of  age,  were  to  be  fouud  earning  their 
bread.  In  some  of  the  factories  I  learned  that  the 
boys  worked  even  longer  than  the  men,  for  tbey  had 
to  light  the  stove  fires  first  in  the  morning,  and  they 
remained,  after  their  seniors  had  left,  to  clean  up 
the  shops  and  clear  the  stoves.  The  work  to  which 
they  were  subjected  was  also  heavy.  Some  of  them 
acted  as  "  jigger-turnerB,"  at  which  work  tbey  were 
engaged  turning  a  horizontal  wheel,  which  set  in 
motion  the  wheel  on  which  the  potter  forms  his 
ware.  Others  carried  the  ware,  with  the  mould  on 
which  it  was  made,  from  the  maker  to  the  drying- 
room  or  stove,  doing  this  many  hundred  times  a 
day,  and  experiencing  a  change  of  temperature  each 
time  as  much  as  80*  Fahr.  I  took  the  temperature 
in  one  case,  and  found  it  at  the  jigger  to  be  50',  in 
the  drying-room  130'  Fahr.  Others  dusted  and 
cleaned  the  earthenware,  or  received  the  ware  from 
the  dipper ;  again,  others  were  engaged  in  what  is 
called  wedging  the  clay,  lifting  aaj  a  mass  of  clay 
above  the  head  aud  throwing  it  down  several  times 
on  a  slab  or  aweiuei  mass  of  clay,  in  order  to  drive 
out  the  air  which  is  piuuuut  in  the  clay,  and  which, 
left  there,  would  prevent  the  perfect  working  of  the 
material  afterwards. 

Of  these  opetatiorw,  the  meeld -carrying,  jigger- 
turning,  and  wedging  seemed  to  be  the  worst,  and  I 
wondered  how,  for  hours  at'a  time,  such  feeble  limbs 
could  carry  on  such  heavy  kbewr. 

Of  late  years  the  pug-mill  has  been  introduced  for 
working  the  c'ay  before  it  comes  to  the  wedger,  by 
which  means  considerable  labour  is  saved.  The  force 
of  the  jigger-turner  is  now  abx>  considerably  repre- 
sented by  the  force  derived  from  machinery.  Lastly, 
by  the  introduction  of  the  Factory  Acts,  the  labour 
of  the  young  is  limited  in  respect  to  time. 

Children,  young  persons,  and  women,  are  now 
proven  ted  being  employed  after  0  or  7  in  the  evening. 
The  hours  are  twelve ;  from  6  to  6  or  7  to  7,  with 
half  an  hour  allowed  for  breakfast,  and  aa  hottr  for 
dinner.  Children  between  8  and  13  attead  school 
half-time,  so  that  their  work  is  either  from  6  to  12, 
or  7  to  1,  or  from  1  to  6,  or  2  to  7. 

The  potters  have  the  advantage  of  living  pretty 
near  to  their  work,  and  by  comparison  with 
those  industrials  who  live  in  cities  and  towns,  and 
by  comparison  also  with  agricnltaral  labourers  who 
live  in  villages,  they  are  certainly  comfortably 
housed.  There  is  Bathing  very  artistic  in  the  con- 
struction of  their  homes,  nor  are  their  residences 
picturesquely  diversified  by  gardens  and  varieties  of 
flowers,  for  the  soil  is  not  favourable  to  cultivation 
of  plants ;  but  the  houses  are  comfortable,  are 
not  overcrowded,  and  are  often  kept  remarkably 
clean. 

The  drinking  water  with  whieh  the  potteries  are 
supplied  is  chiefly  derived  from  a  water  company, 
and  taking  it  altogether,  the  supply  of  water  is  fair 
throughout  the  district.  From  the  history  of  the 
various  epidemics  that  have  occurred,  of  cholera  and 
diarrhoea  especially,  I  should  infer  that  before  1849 
water  was  very  liable  to  contamination  with  sewage. 
In  the  epidemic  of  cholera  in  1849  there  were  103 
deaths  in  the  district  of  Stoke  from  this  disease,  and 
63  from  diarrhoea.  In  the  district  of  Wol-tanton 
there  were  79  deaths  from  cholera,  and  65  from 
diarrhoea.  We  may  look,  however,  upon  the  faults 
of  the  water  as  accidents  of  ignorance  not  peculiar  to 
the  pottery  district,  and  distinct  from  the  causes  of 
special  industrial  disease  prevalent  there.  At  that 
time  the  water  company  was  not  in  existence. 

The  drainage  of  the  various  pottery  towns  remains 
still  very  imperfect,  a  fact  more  to  be  regretted 
because  the  towns  are  favourably  placed  for  the 
carrying  out  of  an  effective  system  of  drainasre  with 
a  good  natural  flow,  except  in  the  case  of  Stoke. 
The  soil  under  foot  is  muddy  and  dark,  aud  small 
pools  or  puddles  are  of  constant  occurrence.  All 
this  tends  to  cause  excess  of  humidity  in  the  atmo- 
sphere. The  odour  of  cesspool  and  sewer  emana- 
tions is  not  marked,  and  indeed  is  much  less  dis- 
tinctive than  the  sewer  emanations  in  many  parts 
of  this  expensively  drained  metropolis — London. 

The  potters  are  essentially  a  country  people,  and 
their  ranks  are  supplied,  almost  exclusively,  from 
those  who  are  born  either  in  the  district  or  in  the 
surrounding  counties.  Thoir  surnames,  their  build, 
their  features,  their  complexion,  their  fondness  for 
remaining  at  home,  and  their  steadiness  at  work,  all 
proclaim  their  Saxon  blood.  Few  immigrate  into 
their  ranks  from  a  distance;  Celtio  and  Jewish 
admixture  is  not  frequent.  Dr.  Arlidge,  a  physician 
who  has  resided  in  the  Potteries  for  many  years,  and 
whose  knowledge  of  tho  district  may  be  considered 
the  most  perfect  of  any  observer,  made  a  memo- 
randum on  this  point  of  birth.  Of  266  potters,  male 
and  female,  he  found  that  twenty-nine  were  born  in 
the  country  at  a  distance  from  the  potteries  ;  nine  in 
the  neighbouring  borough  of  Newcastle-under-Lyme, 


and  six  in  surrounding  rural  hamlets.  These,  making 
a  total  of  forty-four,  constituted  one-sixth  of  the 
whole  number.  The  remaining  222  were  born  in  the 
pottery  towns.  Both  parents  iu  thirty-nine  instances, 
and  one  parent  in  fifty-four  amongst  these,  came 
from  the  country.  Almost  all  tho  immigrants  into 
the  potteries  were  from  towns  aud  villages  in  North 
Staffordshire,  or  from  the  adjoining  counties  of  Salop 
and  Cheshire. 


ON  THE  THEORY  OP  ILLUMINATING 
FLAMES* 

THE  views  of  different  observers  are  widely 
opposed.  Stein  believes  that  the  disillumina- 
ting  effect  of  tho  admixture  of  indifferent  gases  is 
the  result  of  dilution  only,  which  permits  the 
oxygen  of  the  surrounding  air  entering  the  flame, 
and  transforming  all  the  carbon  into  carbonic  oxide. 
R.  Bloohmann  is  of  opinion  that  the  cause  of  the 
disiUnminating  effect  of  neutral  gaaea  is  that  a 
relatively  smaller  quantity  of  oxygen  comes  into 
contact  with  the  combustible  constituents  of  the 
flame  ;  and  that  in  the  flame  of  Bunson's  lamp  the 
entrance  of  oxygon  into  the  inner  zone  of  combus- 
tion causes  decomposition  of  the  gas,  giving  rise  to 
hydrogen  and  carbonic  oxide— therefore,  gases  that 
under  ordinary  circumstances  burn  without  inanima- 
tion. 

Frankmnd'a  hypothesis  is,  that  the  illuminating 
power  of  the  gas  flame  specially  depends  upon  its 
degree  of  condensation.  In  opposition  to  these,  F. 
Wibel  shows  that  a  flame  rendered  non-illuminating 
by  air  or  an  indifferent  gas  becomes  again  brightly 
luminous  when  the  "  burner"  is  heated  to  redness. 
In  this  case  the  dilution  of  the  gases  of  the  flame 
and  the  amount  of  the  absorbed  air  are  increased : 
nevertheless,  the  flame  becomes  luminous.  Wibel 
draws  conclusions  from  this,  in  direct  opposition  to 
the  views  of  those  above  cited,  and  goes,  I  think,  to 
the  opposite  extreme.  His  thesis  urges  that  it  is 
not  the  dilution,  but  the  cooling,  of  the  interior  of 
the  flame  by  the  entering  gases  that  robs  it  of  light 
This  certainly  cannot  apply  to  the  flame  of  the 
B onsen  lamp,  for  if  he  is  correct,  the  Bunsen  flame 
should  be  cooler  than  the  luminous  one,  whilst  dairy 
experience  proves  that  the  blue  burning  flame 
possesses  a  much  higher  temperature. 

The  oxygen  of  the  admixed  air  cannot  be  held  to 
be  tho  cause  in  this  instance ;  for  heating  the  burner 
could  not  alter  the  relation  of  the  gases,  yet  the 
flame  thereby  becomes  luminous.  Perhaps  it  may 
be  suggested  that  the  effect  of  heating  the  burner  is 
to  restore  the  temperature  that  had  been  lowered  by 
the  incoming  oxygen,  but  this  is  contradicted  by  the 
fact  that  the  flame  mixed  with  air  is  much  hotter 
than  the  luminous  one.  The  possibility  of  a  lower 
temperature  is  therefore  not  admissible. 

It  remains  therefore  to  recognise  as  a  fact  that  the 
dilution  of  combustible  gases  is  one  important 
factor,  and  can  alone— without  reference  to  tha 
temperature — disilluminatc  the  flame.  It  must  be 
further  admitted  that  a  mixture  of  illuminating  gas 
and  an  indifferent  gas  requires  a  higher  temperature 
to  become  illuminating,  than  the  undiluted  gas  alone 
does.  Wind's  experiment  does  not  therefore  prove 
that  the  cooling  of  the  flame  is  exclusively  the  causa 
of  the  disillumiaation,  for  by  the  admixture  of 
indifferentgasea  its  composition  is  very  materially 
altered.  The  truth,  therefore,  may  well  lie  between 
the  opposing  theories  of  the  different  observers,  and 
the  disillumination  of  a  flame  containing  carburets 
by  the  introduction  of  air  or  an  indifferent  gas, 
depends  not  only  upon  the  cooling  effect,  but  also 
upon  the  dilution  of  the  gases  of  the  flame,  which 
dilution  may  have  formed  a  gaseous  mixture  needing 
a  higher  temperature  to  burn  luminously  than  the 
illuminating  (un?)  diluted  flame  itaolf  previously 
required. 

The  support  that  Wibel's  theory  derived  from  the 
behaviour  of  a  flame  from  coal  gas  aud  oxygen  is 
explained  by  my  view  in  the  most  convincing  manner. 
As  Wibel  found,  suoh  a  flame  is  extremely  difficult 
to  disilluminate,  because  its  temperature  in  the 
presence  of  pure  oxygen  is  an  extremely  high  one. 
The  cooling  effect  produced  by  the  cold  oxygen 
entering,  as  well  as  the  absolutely  higher  tempera- 
ture required  to  enable  the  gaseous  mixture  to  bum 
luminously,  is  nearly  if  not  entirely  compensated  for 
by  the  intense  heat  produced  by  the  concentrated, 
energetic  combustion  in  tho  presence  of  pare 
oxygen  ;  therefore  the  disillumination  is  rendered  so 
much  the  more  difficult.  That  it  ultimately  can  be 
produced  by  a  very  strong  stream  of  oxygen,  and 
by  means  of  a  net  of  wire  gauze,  may  readily  be 
understood. 

The  introduction  of  pure  oxygen  in  a  suitable 
manner  into  a  flame  renders  it  very  illuminating  by 
producing  an  excessively  high  temperature,  whilst 
the  prejudicial  dilution  that  would  be  caused  if  air 
had  been  used,  does  not  occur.  Too  much  oxygen 
or  too  little  can  produce  the  same  conditions  that 
dilution  by  an  indifferent  gas  would  do ;  in  the  one 
case  the  oxygen  penetrating  the  small  flame  and 
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Franklin  butUutt't  Journal. 


Digitized  by 


Google 


Digitized  by 


Google 


34 


ENGLISH  MECHANIC  AND  WORLD  OF  SClENCgj^fto.  574.      Maech  24,  1876. 


A  good  bromo-iodised  negative  collodion. 

Silver  Bath.— Nitrate  of  silver^  loz. ;  distilled 
water,  14oz. ;  nitrate  of  bariam,  40  grains  ;  dilate 
nitric  acid  sufficient  to  render  very  slightly  acid. 
When  all  have  dissolved ,  filter  ;  and,  before  using 
the  first  time,  leave  a  collodion-coated  plate  in  it  for 
half  aa  hour. 

Irpn  Developer. — Sulphate  of  iron,  Joz. ;  water, 
8oz.  ;  filter  when  dissolved,  and  add  glacial  acetic 
acid,  ioz. ;  spirit  of  wine,  fox. 

Redeveloper.— No.  1.  Pyrogallic  acid,  5  grains  ; 
citric  acid,  12  grains  ;  distilled  water,  loz.  No.  2. 
Nitrate  of  silver,  10  grains  :  distilled  water,  loz. 

Clearing  Solution.— Cyanide  of  potassium,  80  to 
120  grains ;  distilled  water,  lOoz.    To  be  labelled 

"  Poison." 

The  plate,  having  had  its  edges  roughened  by 
drawing  across  the  edges  of  another  plate,  is  ren- 
dered chemically  clean  by  scouring  with  a  mixture 
of  Tripoli  powder  one  part,  methylated  spirit  and 
liquor  ammonia? ,  of  each  two  parts ;  then  washed 
nnder  a  tap  till  all  trace  of  the  mixture  is  removed, 
drained,  dried,  and  well  polished  with  a  silk  hand- 
kerchief ;  next  held  horizontally,  and  the  collodion 
poured  slowly  npon  one  corner,  the  plate  slightly 
inclined  so  that  the  liquid  spreads  over  its  upper 
surface,  and  then  tilted  up  so  that  the  surplus  collo- 
dion drains  off  again  into  the  bottle.  When  the 
collodion  has  just  ceased  to  drop,  the  plate  is  placed 
upon  a  dipper,  and  gently  lowered  without  a  pause 
into  the  nitrate  of  silver  bath,  moved  up  and  down 
for  a  few  seconds,  then  left  at  rest  in  the  bath  for 
about  five  minutes,  when  it  may  be  carefully  re- 
moved and  stood  on  blotting-paper  for  half  a  minute 
to  drain.  (From  the  time  the  plate  is  coated  with 
collodion  till  it  is  cleared  all  operations  except 
exposure  must  be  carried  on  in  a  dark  room.  A 
bull's-eye  lantern,  with  a  piece  of  yellow  glass  sub- 
stituted for  the  bull's-eye,  should  be  used  to  light 
the  operator.) 

The  plate  is  next  placed  film  downwards  in  the 
frame,  and  the  dark  slide-door  fastened ;  then  the 
dark  slide  is  carried  into  the  room  where  the  micro- 
scope has  been  arranged,  slid  into  the  camera,  and 
the  shutter  drawn  up.  The  length  of  exposure 
varies,  and  can  only  be  ascertained  by  experiment ; 
as  a  guide  it  may  be  roughly  stated  at  from  four  to 
six  minutes  for  an  inch  objective  with  a  circle  on 
the  focussing  glass  about  three  inches  in  diameter. 
With  lower  powers  under  the  same  conditions  the 
time,  of  course,  decreases.  The  time  of  exposure 
having  elapsed,  the  dark  slide  is  carried  back  into 
the  dark  room,  the  plate  removed,  held  horizontally 
by  a  plate-holder,  and  enough  of  the  iron  developer 
to  flood  it  poured  quickly  on.  The  liquid,  by  a  slight 
movement  of  the  plate,  being  kept  in  constant  motion 
backwards  and  forwards,  the  image  will  appear, 
and  when  its  detail  looks  perfect,  hold  the  plate 
under  a  tap  and  allow  a  steady  stream  of  water 
falling  npon  it  to  wash  off  all  trace  of  the  developer. 
Now  hold  the  negative  up  to  the  light,  and  examine 
its  back  with  a  pocket  lens.  If  sharp  in  every  point, 
and  no  stains  visible,  the  next  step  will  be  to 
intensify  it. 

Equal  parts  of  the  Redevelopers,  No.  2  and  No.  1, 
are  ponred  into  separate  glasses ;  the  plate  flooded 
by  the  latter,  which  is  then  poured  off  into  the 
glass  containing  the  former,  and  the  mixed  solu- 
tions ponred  back  on  the  plate.  After  a  few 
seconds  the  liquid  is  ponred  off  again  into  the  glass, 
and  the  negative  examined.  If  the  flame  on  the 
lantern  can  scarcely  be  seen  through  the  blackest 
parts,  the  process  must  bo  stopped  by  washing 
thoroughly  nnder  the  tap ;  but  if  this  is  not  the 
case,  the  mixed  redeveloper  must  be  again  poured 
on ;  and  this  must  be  repeated  till  the  negative 
is  sufficiently  black,  care  being  taken,  however, 
not  to  repeat  this  too  often,  or  *  fogging  "  will  be 
the  result. 

It  now  only  remains  to  remove  the  undecomposed 
I) ro mo- iodide  of  silver  from  the  film.  This  is  done 
by  pouring  Ihe  cyanide  solution,  whioh  can  be  used 
again  and  again,  on  the  plate.  When  cleared,  it  is 
again  put  under  the  tap,  thoroughly  washed,  set 
aside  to  drain,  and  when  perfectly  dry,  gently  and 
evenly  warmed,  a  varnishing  solution  poured  upon 
it  just  as  described  for  the  collodion  ;  then  when  the 
varnish  ceases  to  drop,  it  is  held  before  a  fire  till 
a  bright  and  hard  surface  has  formed.  The  negative 
is  now  finished  and  ready  to  print  from. 

T.  H.  Powell. 


following  simple  but  effective  plan,  which  I  venture 
to  submit,  with  the  hope  that  it  may  be  of  some  use 
to  the  readers  of  the  Journal.  Take  a  watch  with  a 
white  face,  take  ont  the  front  glass,  and  remove  the 
hourand  minute  hands.  Paste  over  the  face  of  the 
watch  a  piece  of  dead-black  paper  with  a  round 
window  cut  in  it,  so  aa  to  leave  nothing  exposed  but 
the  small  circle  in  which  the  seconds'  hand  rotates. 
Place  the  watch  on  the  front  of  the  mirror  of  the 
microscope,  and  condense  the  light  of  a  strong  flame 
on  the  small  white  cirole  that  has  been  left  exposed. 
Reflect  this  light  through  the  beetle's  eye, 
previously  placed  on  the  stage,  just  in  the  same 
manner  as  if  the  ordinary  mirror  were  being 
employed.  Bring  the  eye  into  focus,  and  then 
gradually  draw  back  the  objective  by  means  of  the 
fine  adjustment  until  the  images  of  the  watch  hand 
appear.  At  first  these  will  probably  be  dim,  but  by 
varying  the  inclination  of  the  watch  and  careful 
adjustment  of  the  light,  the  observer  will  at  length 
obtain  a  bright  and  distinct  image  through  each 
lens  of  Jhe  eye.  The  nearer  the  watch  can  be 
brought  to  the  stage  without  cutting  off  light  from 
the  condenser,  the  larger  will  be  the  image.  Any 
power  may  be  used  from  one-eighth  to  one-third  of 
an  inch,  but  I  prefer  a  i*ath,  with  a  No.  2  eyepiece. 
Under  this  power  the  images  are  sufficiently  en- 
larged, and  a  good  number  of  them  are  included  in 
the  field.  The  eye  may  be  mounted  in  balsam,  but 
I  think  I  have  obtained  better  results  from  one 
specially  prepared  and  mounted  in  glycerine." 


SCIENTIFIC  NEWS. 


EXHIBITING  THE  LENSES  OF  A 
BEETLE'S  EYE. 

A METHOD  of  viewing  the  seconds'  hand  of  a 
watch  through  the  numerous  lenses  of  a 
beetle's  eye  is  contributed  by  Dr.  Whittell, 
of  Adelaide,  S.  A.,  to  the  Monthly  Microscopical 
Journal.  The  Doctor  says:— "In  looking  about 
for  something  interesting  to  exhibit  at  the  late 
soii-6e  of  the  Adelaide  Club,  I  made  many 
experiments  with  a  view  to  produce  the  above-named 
result,  and  after  numerous  failures  I  hit  upon  the 
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THE  METEOROLOGICAL  SOCIETY. 

THE  usual  monthly  meeting  of  this  society  was 
held  on  Wednesday,  the  15th  inst.,  at  the 
Institute  of  Civil  Engineers,  Mr.  H.  S.  Eaton, 
M.A.,  president,  in  the  chair.  R.  Trout  Hawley 
Bartley,  M.D.,  Thomas  W.  Grindle,  Assoc.  Inst. 
C.E.,  John  Waford  Budd,  Major  F.  Bonnycastle 
Gritton,  Lieutenant-Colonel  George  E.  Bulger, 
Junius  Hardwick,  F.R.C.S.,  W.  Brown  Clegram, 
M.Inst.C.E.,  Alfred  0.  Walker,  aud  J.  Sanford 
Dyason,  Rev.  E.  William  Watts,  M.A.,  John 
Eunson,  Assoc.  Inst.  C.E.,  were  balloted  for  and 
duly  elected  fellows  of  the  society.  The  names  of 
eighteen  candidates  for  admission  into  the  society 
were  announced.  The  following  papers  were  read : 
— "On  the  Rb6- Electron:  etre  of  Marianoni,"  by 
Robert  James  Mann,  M.D.,  F.R.A.S. ;  "On  the 
Variation  of  Errors  in  Hydrometers,"  by  R. 
Strachan,  F.M.8.  ;  "On  the  Deduction  of  Mean 
Results  from  Meterological  Observations,"  by  L. 
F.  Kaintz  (translated  from  the  "  Repertorium  fur 
Meteorologie "  by  J.  S.  Harding);  "Summary  of 
Observations  made  at  Stanley,  Falkland  Island, 
daring  1875,"  by  F.  E.  Cobb;  "Contributions  to 
the  Meteorology  of  West  Australia,"  by  R.  A. 
Scott,  M.A.,  F.R.S. 


USEFUL  AND  SCIENTIFIC  NOTES. 


The  Rosse  Statue.— The  bronze  statue  of  the 
late  Earl  of  Rosse,  by  Foley,  has  been  publicly 
unveiled  in  Parsonstown,  King's  County,  by  Colonel 
Bernard,  lieutenant  of  the  county. 

According  to  some  recent  observations  of  M. 
Heckel,  published  in  the  Comptes  Rendus,  the 
glands  of  the  flowers  of  Parnassia  have  a  digestive 
property  like  that  of  the  leaves  of  Drosera. 

Large  Paper-Making  Machine.— A  new  paper- 
making  machine,  probably  the  largest  ever  made  in 
the  United  States,  has  just  been  completed  at  the 
Gavit  Machine  Works  in  Philadelphia,  the  total 
length  of  which  is  00ft.,  and  weighing  over  60  tons. 
The  machine  is  what  is  termed  a  08in.  Four  Jrinier 
machine,  capable  of  making  a  sheet  of  paper  92in. 
wide,  at  the  rate  of  125ft.  per  minute.  The  machine 
was  built  within  eight  weeks  from  the  time  of  com- 
mencement, and  is  intended  for  the  Public  Ledger 
mills,  near  Elkton,  Maryland. 

Protecting  Photo  Baths.— A  rather  ingenious 
idea  appears  in  one  of  our  German  contemporaries, 
which,  no  doubt,  is  found  to  answer  its  object  very 
well.  It  is  a  plan  for  preventing  the  dipping  bath 
from  being  broken,  which  is  a  very  vexatious  thing, 
indeed,  when  it  does  occur,  and  in  the  case  or 
travelling  apparatus  the  circumstance  is  unfor- 
tunately rather  rife.  To  reduce  the  occurrence  to 
one  of  greater  rarity,  it  is  recommended  that  a 
buffer  of  paraffin  be  put  between  the  bath  and  the 
case,  which  has  the  effect  of  protecting  the  thinnest 
utensil.  Solid  paraffin  is  melted  and  pouro1.  iu  the 
wooden  case  ;  then  the  glass  bath  itself  is  carefully 
and  gradually  heated  by  means  of  hot  water,  or 
otherwise  and  pressed  down  into  the  molten 
paraffin  gently.  In  this  way  the  bath  is  made  to  fit 
with  solidity  in  its  wooden  case,  and  will  withstand 
the  strongest  pressure  that  is  put  upon  it  with  the 
screw-top.— Photographic  News. 


ON  Tuesday  last  week  the  Duke  of  Rich- 
mond  and  Gordon  stated,  in  answer  to 
Lord  Henniker,  that  the  report  of  the  Vivi- 
section  Commissioners  was  under  the  considera- 
tion of  the  Government,  but  he  could  not  say 
when  any  legislation  upon  it  would  take  place. 
Mr.  Cross,  in  answer  to  a  deputation  from  the 
Society  for  the  Prevention  of  Cruelty  of 
Animals,  said  on  Monday  last  that  there  was 
neither  an  intention  nor  a  desire  on  the  part  of 
the  Government  to  shelve  the  question.  It 
was  receiving  their  most  anxious  attention,  but 
aa  to  any  legislation  on  the  subject  he  could 
not  say. 

The  second  reading  of  the  Patents  for  In- 
ventions Bill  passed  off  without  eliciting  any 
criticism,  except  the  mild  expression  of  an 
opinion  that  the  fees  were  too  heavy — an  ob- 
jection which  is  not  answered  by  referring  to 
the  recommendations  of  a  committee,  or  by 
pointing  to  the  large  sums  of  money  some- 
times gained  by  successful  patentees. 

Mr.  Gladstone,  who  is  now  a  real  full-blown 
professor,  has  removed  from  the  political  to  the 
scientific  quarter  of  London,  having  taken  the 
house  in  Harley-street  which  belonged  to  Sir 
Charles  Lyell. 

The  storms  of  Sunday,  the  12th,  and  that  on 
Tuesday  night  (14-15)  seem  to  have  been  true 
cyclones.  On  Sunday  the  barometer  is  said  to 
have  stood  at  the  lowest  point  known  for  some 
time,  and  at  Forest-hill,  near  the  Crystal 
Palace,  red  snow  was  found.  This  red  snow 
resembles  nothing  so  much  as  strawberry  ice, 
and  when  melted  leaves  a  red  deposit,  which 
under  an  ordinary  microscope  looks  like  vege- 
table cells — at  least  so  says  a  writer  who  has 
had  an  opportunity  of  examining  it.  The 
Meteorological  Office  seems  to  have  been  quite 
unaware  of  the  approach  of  these  storms. 

The  Lord  Chancellor  seems  as  unfortunate 
with  the  Trade-marks'  Act  as  with  the  Patents 
Bill.  A  deputation  of  the  Manchester  Trade- 
marks' Association  waited  on  him  last  week, 
and  pointed  out  several  objections  to  the 
measure  passed  last  session.  The  bleachers 
pointed  out  that  they  were  not  the  proprietors 
of  any  trade- marks,  but  would  be  liable  to  pro- 
ceedings in  Chancery  by  a  person  claiming  their 
ordinary  stamps  and  trade-marks  as  his  own. 
The  excessive  cost  incurred  by  obedience  to  the 
present  law  by  the  compulsory  registration  of 
so  large  a  number  of  trade-marks,  together 
with  the  expense  of  furnishing  the  registrar 
with  engraved  blocks  and  copies  of  each  mark, 
was  also  urged,  the  deputation  pointing  out 
that  under  the  present  Act  the  registration  of  a 
stamp  or  mark,  consisting  merely  of  a  word  or 
words,  appeared  to  be  impossible.  The  Act 
soems  to  press  very  heavily  upon  the  cotton- 
goods  makers,  and  the  Lord  Chancellor,  in 
reply  to  the  demand  for  a  commission  of 
inquiry  to  be  sent  to  Manchester,  said  he  would 
consider  the  matter  and  see  what  could  be 
done. 

Our  musical  readers  will  be  pleased  to  learn 
that  a  new  competitor  of  the  justly  intoned 
type  of  keyboard  instruments  has  been  intro- 
duced to  public  notice  in  the  shape  of  a  voice 
organ,  or  harmonium,  by  Mr.  C.  Brown,  the 
Euing  lecturer  on  music  at  the  Anderaonian 
University.  The  invention  has  been  patented, 
but  as  the  specification  is  not  yet  complete  no 
details  are  furnished.  The  keyboard  is 
described  as  possessing  three  rows  of  keys,  but 
we  learn  from  the  local  papers  that  the  finger- 
ing in  all  keys  is  the  same,  and  is  easily  learned, 
even  by  novices.  All  the  notes  are  in  perfect 
tune,  and  the  effect  on  the  harmony  is  said  to 
be  something  marvellous.  The  new  keyboard 
is  not  confined  to  the  harmonium,  but  may  be 
used  for  the  pianoforte  or  organ. 

The  death  of  Lieut.-Col.  Strange,  F.R.S..  is 
announced  at  the  comparatively  early  ago  of 
57.  Colonel  Strange  was  for  many  years  the 
astronomical  assistant  in  the  great  Trigono- 
metrical Survey  of  India,  and  after  his  return 
to  this  country  was  appointed  to  superintend 
the  construction  and  testing  of  the  instru- 
ments required  by  the  survey.  He  was  also 
for  several  years  the  Foreign  Secretary  of  the 
Royal  Astronomical  Society. 
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At  a  recent  meeting  of  the  Society  of  Public 
Analysts  Mr.  A.  H.  Allen  read  a  paper  "  On 
the  Estimation  of  Quinine  in  Organic  Liquids," 
and  during  the  discussion  which  followed  Dr. 
Dupr£,  F.K.S.,  took  occasion  to  congratulate 
the  author  on  his  courage  in  facing  no.  little 
abuse  in  connection  with  certain  recent  pro. 
ceedings  against  sundry  Sheffield  druggists. 
Dr.  J.  Muter  followed  with  a  paper  "  On  Butter 
Analysis,"  in  which  he  described  a  method 
testing  in  principle  on  the  determination  of 
"soluble  and  insoluble  fatty  acids,"  the  rela- 
tive proportions  of  which  Dr.  Muter  says  are 
practically  constant  in  pure  butter.  The  ana- 
lysts of  the  Inland  Bevenue,  it  will  be  recol- 
lected, recently  gave  an  analysis  in  direct  oppo- 
sition to  that  of  three  regularly  appointed  local 
analysts — one  cf  whom  was  Dr.  Muter.  The 
latter  now  believes  he  has  a  trustworthy 
method,  and  will  support  h  s  statements  in  a 
pending  prosecution.  ; 

It  is  stated  by  the  medical  papers,  who  have 
made  a  great  fuss  about  the  American  pedes- 
trian, "Weston,  that  the  latter  chews  coca,  the 
leaf  of  the  Erythroxylon  coca.  All  sorts  of 
statements  have  been  made  as  to  the  value  of 
the  leaves,  but  we  know  that  Sir  Kobert  Chris- 
tiaon  found  them  very  stimulant,  and  that 
seems  to  be  the  general  description.  They  are 
largely  used  by  the  inhabitants  of  Peru  and 
other  parts  of  South  America,  and  it  is  stated 
that  by  their  use  Indians  frequently  perform  a 
journey  of  two  or  three  days  without  food  or 
sleep.  Like  other  stimulants,  thoy  have  their 
disadvantage,  and  habitual  chewers  rarely 
reach  an  advanced  age. 

Professor  Morris  has  identified  a  bone  found 
in  the  pit  at  Cray  ford  as  the  thigh  bone  of  a 
British  species  of  lion.  Some  teeth  of  rhino- 
ceros were  also  found  at  the  same  place. 

Professor  Nordenskjftld  will  make  another 
expedition  to  the  regions  north  of  Siberia  next 
summer,  and  this  time  will  attempt  to  pass 
along  the  whole  line  of  the  coast,  returning 
down  Behring's  Straits,  after  exploring  the 
estuaries  of  the  great  Siberian  rivers. 

The  Italian  expedition  for  the  exploration  of 
Central  Africa  has  left  Naples.  The  journey 
will,  it  is  contemplated,  extend  over  four  years. 

The  German  Staff  has  reported  that  their 
experiments  made  since  1871  to  direct  balloons 
have  failed  to  attain  the  desired  object.  They 
will  be  continued,  however,  with  the  hope  of 
finding  a  method  of  ascending  and  descending 
without lettingout  gas  or  throwing  over  ballast, 
the  waste  of  gas  being  supplied  by  chemical 
means. 

Among  the  numerous  roccnt  developments 
of  the  theory  of  descent  are  those  contributed 
by  Dr.  Dohrn,  of  Naples.  He  would  add  to 
Darwin's  principles  of  adaptation  and  heredity 
a  third — that  of  parasitism — which  also  acts' 
powerfully  without  changing  tho  organism. 
When  a  parasite  has  reached  the  body  of  its 
host  it  no  longer  needs  to  carry  on  the  struggle 
for  existence ;  so  it  often  loses  organs  which 
it  finds  useless.  Dr.  Dohrn  adds  also  a  fourth 
principle,  explained  thus:  Each  organ  has 
several  functions  at  the  same  time,  of  which 
one  is  primary,  while  the  others  are  subordi- 
nate. Suppose,  now,  one  of  the  latter  func- 
tions so  comes  into  the  foreground  as  to  force 
all  the  others  back,  the  organ  will  have  an 
altered  significance  in  the  animal  economy,  and 
therewith  its  structure  will  be  altered.  Thus 
the  chief  function  of  the  human  stomach  is 
digestion  of  food,  but  it  has  the  secondary 
fraction  of  giving  a  rotatory  motion  to  the 
food  mixture  in  it.  Now,  in  some  animals  it 
may  happen  that  one  part  of  the  stomach  bo- 
comes  principally  occupied  with  rotating, 
another  with  digesting;  the  former  will 
develop  a  strong  muscular  structure,  the 
glands  getting  fewer  and  le83;  while  in  the 
other  the  glands  and  absorbent  vessels  will  be 
specially  developed.  Thus  the  simple  original 
stomach  may  divide  into  a  gland  stomach  and 
a  muscular  stomach.  Carrying  out  those 
views.  Dr.  Dohrn  comes  to  the  hypothesis  that 
the  mouth  of  the  present  vertebrata  was 
formerly  in  quite  a  different  region — viz.,  that 
of  the  fourth  ventricle.  Our  present  mouth 
was  formerly  only  a  gill-slit,  and  in  this  case 
the  gullet  would  cross  the  spine,  and  what  is 
now  our  back  was  formerly  our  front.  The 


spinal  cord  was  thus  on  the  abdominal  side 
under  the  elementary  canal.  Should  this 
hypothesis  be  confirmed  a  correspondence  would 
be  established  between  the  nerve  system  of 
vertebrates  and  that  of  insects  and  worms; 
and  Dr.  Dohrn  expects  to  find  that  vertebrates 
are  descended  from  forefathers  that  were  in 
many  respects  similar  to  our  present  ringed 
worms  (Annelida).  These  speculations  are 
given  in  the  author's  recently  published  work 
("Ueberdas  princip.  dea  FunctionwechseJs," 
Leipsic,  1875). 

The  phenomena  of  thunderstorms  in  Ger- 
many have  lately  been  studied  by  M.  Gustav 
Hellmann,  who  contributes  a  paper  on  the  sub- 
ject to  the  Austrian  Zcitschrift  fur  Meteorologie. 
He  finds  that  the  mean  annual  number  of 
storms  increases,  in  general,  from  N.E.  to  S.W. 
On  the  shores  of  tho  Baltic  it  is  least,  in  the 
tipper  Rhine  region  greatest  (Memel  9,  Darm- 
stadt 30).  The  influence  of  height  above  the 
sea  level  appears  in  the  fact  that  the  number 
of  storms  increases  up  to  a  height  of  1,300  to 
1,400m.,  then  quickly  decreases.  The  maxi- 
mum of  frequency  of  storms  is  in  the  three 
summer  months,  June,  July,  August ;  but  there 
is  a  difference  here,  between  west  and  east ;  for 
(with  exception  of  the  coasts)  the  greatest 
number  of  storms  occurs  in  Eastern  North 
Germany  in  June;  in  Western  in  July;  the 
direction  Stettin,  Berlin,  Torgau,  forms  the 
partition  line  of  the  two  regions.  Winter 
thunderstorms  aro  wholly  absent  from  the 
coast  of  Prussia,  and  in  January  and  February 
also  from  the  interior.  Their  number  is 
grentest  on  the  North  Sea  coast  and  the  ad- 
joining lands,  Hanover  and  Oldenburg.  For 
the  rest  the  number  of  winter  storms  decreases, 
in  general,  from  north  to  south.  We  may  here 
state  that  a  valuable  paper  on  the  periodicity 
of  storms,  by  Vice- Admiral  Fleuriot  de  Langle, 
appears  in  the  Revue  Maritime  el  Coloniale  for 
March.  The  author's  researches  appear  to 
leave  no  doubt  of  the  force  of  lunar  attraction 
and  its  influence  in  the  production  of  storms. 

Dr.  Lewald  (according  to  an  Italian  medical 
journal)  has  lately  been  studying  the  elimina- 
tion of  medicinal  substances  by  the  milk  of  the 
nurse,  and  its  bearing  on  treatment  of  infants 
at  the  breast.  He  operated  on  goats,  the  milk 
of  which  he  afterwards  examined.  The  fol- 
lowing are  some  of  his  results :  One  may  ad- 
minister to  the  nursling  a  greater  quantity  of 
iron  by  the  milk  of  the  mother  than  by  any 
other  means.  Bismuth  is  also  eliminated  by 
the  milk :  it  is  found  some  time  after  inges- 
tion. Iodine  does  not  appear  in  the  milk  till 
96  hours  after  ingestion.  Iodide  of  potassium 
(2"R  gr.  per  day)  appeared  4  days  after  inges- 
tion; it  was  still  present  11  days  after. 
Arsenic  appeared  in  the  milk  after  17  hours, 
and  its  elimination  continued  GO  hours. 
Oxide  of  zinc,  antimony,  and  sulphate  of 
quinine  are  also  eliminated.  But  elimination 
is  not  certainly  demonstrated  in  the  case  of 
alcohol  and  narcotics  (though  in  some  instances 
it  occurred). 

In  the  Isthmus  cf  Panama,  the  Oallinato, 
a  black  vulture,  is  a  very  familiar  object.  You 
see  it  everywhere,  perched  on  the  houses  and 
walls,  or  walking  about  on  tho  streets  and  over 
heaps  of  refuse.  It  renders  great  service  in 
cleaning  the  streets,  removing  carrion,  &c., 
and  there  is  no  need  of  any  law  to  protect  it. 
The  Gallinazo  is  of  a  uniform  black,  but  its 
head  and  neck  are  entirely  devoid  of  feathers. 
The  inhabitants  of  Panama  have  a  reason  to 
give  for  this  baldness.  They  say  that  at  one 
time  the  gallinazo  had  feathers  on  its  head. 
After  tho  deluge  Noah,  when  ho  was  opening 
the  door  of  the  ark,  thought  it  well  to  give  a 
word  of  advice  to  the  released  animals.  "  My 
children,"  said  he, "  when  you  see  a  man  coming 
towards  you,  and  stooping  down,  go  away  from 
him ;  he  is  getting  a  stone  to  throw  at  you !" 
"  Very  good,"  exclaimed  the  gallinazo,  "  but 
what  if  he  have  one  already  in  his  pocket  V 
Noah  was  somewhat  taken  aback  at  the  reply  ; 
but  he  decided  that  in  future  the  gallinazo 
should  be  born  bald,  in  token  of  its  remark- 
able sagacity !    (Les  Mondes.) 

An  important  survey  has  recently  been  set 
on  foot  by  the  Government  of  Brazil.  It  will 
have  for  result  the  exact  measurement  of  an 
arc  of  a  parallel  of  23°  south  latitude,  and  ex- 
tending 91  to  105  in  longitude,  connecting  the 


capital  of  the  empire  with  tho  great  meridian 
of  Brazil.  But  the  principal  operation  will  be 
the  measarement  of  an  arc  of  meridian  ex- 
tending from  2°  N.  latitude,  on  the  frontier  of 
French  Guayana,  to  a  south  latitude  of  about 
33J°.  All  the  arcs  of  meridians  and  parallels 
that  have  been  measured  within  the  last  cen- 
tury, in  Europe  and  America,  or  are  being 
measured,  are  situated  in  the  northern  hemi- 
sphere (with  exception  of  the  small  res  of 
Peru  and  the  Cape).  The  Brazil  measure- 
ments will  fill  a  great  gap,  and  will  do  ubtless 
afford  material  help  in  a  mathematics,  1  study 
of  the  complete  figure  of  our  globe. 

A  valuable  memoir,  by  M.  Levy,  "On  the 
Different  Methods  of  Structure  of  Eruptive 
Bocks,"  studied  in  the  microscope  by  means  of 
thin  plates,  appears  in  the  Annalet  dee  Miwt 
(5th  number  for  1875).  It  is  accompanied  with 
several  excellent  drawings.  Mr.  Ma  let's  well- 
known  theory  of  volcanic  phenomena  has 
recently  been  controverted  by  the  German 
mineralogist,  M.  Both,  a  summary  of  whose 
argument  is  given  in  Der  Naturforteher  for 
February. 

A  series  of  experiments  has  lately  been  con- 
ducted by  M.  Wagner,  with  a  view  to  deter- 
mine the  influence,  on  formation  of  rust,  of  the 
presence  of  various  substances  employed 
against  incrustation  of  boilers,  especially  soda, 
limo,  chloride  of  barium,  &o.  He  has  observed 
that  the  presence  of  substances  with  alkaline 
reaction,  such  as  lime  and  soda,  entirely  pre- 
vents the  oxidation  of  iron  under  water. 
Chlorides,  on  the  other  hand  (of  magnesium, 
sodium,  barium,  calcium,  &c.),  repeatedly 
attack  iron,  either  in  cold,  or  with  ebullition, 
whenever  air  can  have  access.  One  may  then 
ask  whether  the  employment  of  chloride  of 
barium  as  deincrustant  is  really  useful,  and 
whether  the  advantages  resulting  from  elimi- 
nation of  gypsum  are  not  neutralised  by  the 
injurious  action  of  tho  chloride  formed.  This 
evil  may  go  very  far  if  the  feed  water  is  greatly 
charged  with  sulphide  of  magnesium,  in  con- 
sequence of  the  corresponding  formation  of 
chloride  of  magnesium.  The  presence  of 
ammonia  is  in  every  case  injurious.  The  addi- 
tion of  oil  or  fatty  bodies  to  feed  water  of 
boilers  cannot  be  hurtful ;  on  the  contrary,  it 
diminishes  tho  formation  of  rust. 

We  have  lately  heard  a  good  deal  about  at- 
traction and  repulsion  connected  with  radiation 
of  heat  and  light.  In  a  recent  number  of 
Poggendorft  Annolen,  Dr.  Dvorak,  of  Prague, 
has  an  interesting  paper  "On  Acoustic  Attrac- 
tion and  Eepulsion." 


Limits  of  perception  of  Musical  Tones. — 
Prof.  Preyer  has  endeavoared  to  fix  the  lowest  and 
highest  limits  of  pitch  within  which  musical  tones 
can  be  perceived,  by  means  of  experimental  methods 
of  greater  precision  than  any  that  have  beam 
hitherto  employed  for  the  purpose.  The  minimum 
limit  for  the  normal  ear  was  found  to  lie  between 
sixteen  and  twenty-four  single  vibrations  per 
second;  the  maximum  limit  reached  41,000;  but 
many  persons  with  average  powers  of  hearing  were 
found  to  be  absolutely  deaf  to  tones  of  16,000, 12,000, 
and  even  fewer  vibrations.  The  author  then  pro- 
ceeds to  inquire  into  the  power  of  discriminating 
relative  pitch  and  of  appreciating  musical  intervals. 
In  the  last  section  of  the  paper  be  treats  of  silence, 
defining  it  as  a  state  of  uniform  minimum  excita- 
tion of  the  auditory  nerve-fibres,  and  joining  issue 
with  Fechner  and  others  who  deny  its  claim  to  be 
regarded  as  a  positive  form  of  sensation  at  all. 
Fechner  distinguishes  between  the  effect  of  absence 
of  light  upon  the  eye,  and  that  of  absence  of  sound 
upon  the  ear:  black  he  regards  as  a  sensation, 
silence  as  an  absence  of  all  sensation.  Preyer 
points  out,  on  the  contrary,  that  the  two  cases  an 
m  every  way  analogous,  and  that  the_  auditory 
organ  never  sinks,  any  more  than  the  retina,  below 
the  zero  of  sensation.  The  pressure  of  the  fluid 
contents  of  the  labyrinth,  and  the  flow  of  blood 
through  the  vessels,  must  giro  rise  to  sensations 
of  which  we  are  unconscious  only  because  of  their 
uniformity,  their  constancy,  and  their  low  degree 
of  intensity.  Silence,  when  the  attention  is  con- 
centrated on  the  sense  of  hearing,  is  found  to  vary 
in  degree,  just  as  the  blackness  of  the  visual  field, 
when  light  is  excluded  from  the  eye,  has  been 
observed  to  vary.  But  the  complete  absence  of 
sensation  is  obviously  incapable  of  varying.  Lastly, 
the  parallel  between  the  auditory  sense  and  that  of 
vision  U  borne  out  by  a  study  of  the  entotic  sensa- 
tions which  may  be  produced  artificially,  and  which 
are  closely  analogous  to  well-known  entoptical 
phenomena. 
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LETTERS  TO  THE  EDITOR. 


[Iff  do  not  hold  owm!*«  rmptmtibU  for  On,  opinion*  of 
aw  corrsspondsnfa.  !TX«  Sailor  rtaptctfxuly  rtqu—U  thai  ail 
communication  ihovXd  b*  drawn  up  at  brwjty  aj  pomlU.] 

i4U  eomminuoattonf  should  b«  addressed  (o  I  h«  Hdi  (or  0/  the 
Bstsubh  Hecbavic,  31,  Tuvistsok  ttritt,  Covtnt-fardm 
W.C. 

AU  OKtqtm  and  Pott-oJfU*  Orimrt  U  bs  ntcds  payoN*  to 

J.  PAflSMOBB  EDW1EM. 

%"  In  ordVr  to  facQitaU  rt/iwsnos,  Gerrstpondsnts,  was* 

»r»ffntu°o  ti^wtmbirr  ^tas°l!stt#r,,*iosB  w**y|^'^" 
•Koh  «  appears. 

"  I  would  have  everyone  write  what  ha  knows,  and  m 
nmch  m  ha  knows,  hut  no  mere :  and  that  not  in  this 
only,  but  in  all  other  subjects:  For  such  a  parson  may 
hare  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  or  such  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  doss, 
aad  yet.  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physioks  :  arios 
from  whence  great  inoonrenieaoes  derive  their  original." 
— MontaigM's  Xnaus. 

"ADVANCING"   SCIENCE  a  little 
FURTHER  —  KILLING,  FIGHTING, 
AND  INFLICTING  PAIN  FOR  SPORT 
— 40  LYNCIS— GREENWICH  TIME  AND 
LOCAL    TIME  —  LUNAR    CYCLES  — 
SATURN  ON   THE   EQUINOCTIAL  — 
AXES  OP  THE  PLANETS—*  ARIETI8— 
SMOKING  —  MY     SLIDE  -  REST  -  31 
ORIONIS  —  THE   SUN   ALL   GAS  P  — 
QUEER,  OR  QUERIST. 
[10635.] — Probablt  many  of  your  readers  will 
hare  joined  in  the  surprise  with  which  I  perused  the 
accounts  of  alleged  empressement  with  which  the 
Duke  of  Richmond  received  the  recent  deputation 
from  the  British  Association  on  the  subject  of  the 
"  Advancement  of  Science."    So  ranch  was  I  struck 
with  the  printed  account  of  such  reception  that  I 
hare  been  making  inquiry  since  as  to  how  far  the 
report  of  it  corresponded  with  the  reality ;  and  bare 
been  informed,  on  excellent  authority,  that  the  Duke 
of  Richmond  exhibited  decidedly  more  official  reti- 
cence in  his  reply  than  he  is  made  to  show  by  the 
person  who  wrote  the  account  of  it,  and  that  he  was 
not  so  gushing  about  the  laboratory  for  astrono- 
mical physics,  &o. ,  as  he  is  represented  to  hare  been. 
I  think,  however,  that  I  have  a  little  clue  to  the 
mystery,  for  I  find  that  tho  IH'mes'  report  appears 
verbatim  in  Nature,  without  any  acknowledgment 
of  its  having  been  extracted  !    To  those  who  know 
anything  of  the  back  stairs  influence  in  journalism 
this  one  significant  little  fact  will  speak  volumes. 

Inasmuch  as  letter  10584  (p.  663)  is  headed  "  To 
'P.  R.  A.  S.'  and  others,"  common  courtesy  de- 
mands that  I  should  attempt  a  reply  to  it ;  albeit  I 
fear  that  in  doing  so  I  may  seem  to  be  adopting  the 
role  of  the  "  Devil's  advocate."  It  will  be  plea- 
santcr,  however,  to  commence  where  I  am  abso- 
lutely in  agreement  with  '*  The  Harmonious  Black- 
smith," and  therefore  I  would  say  in  the  outset  that 
I  heartily  endorse  your  excellent  correspondent's 
dictum  that  "  all  human  incitement  of  the  combats 
of  animals  ...  is  unwarrantable."  Happily, 
though,  in  this  country  at  least,  bull-baiting  and 
badger-drawing  are  practically  extinct,  while  dog 
and  cock-fighting  are  only  carried  on  in  tho  strictest 
secrecy  by  the  very  scum  of  tho  population  (since  I 
believe  that  Admiral  Rous's  defence  of  the  latter 
form  of  "sport"  is  merely  theoretical),  and  the 
12  and  13  Vict.,  ch.  92,  s.  18,  provides  that  three 
calendar  months'  hard  labour,  without  tho  option  of 
a  fine,  may  be  awarded  for  wilfully  abusing  or 
torturing  an  animal.  I  confess,  though,  tbat  I  can- 
not put  fishing  and  shooting  in  the  same  category 
with  boll-baiting  or  dog-fighting.  It  may  be  that  my 
f.ent&l  type  is  akin  to  that  of  those  who,  Butler  says, 
Compound  for  sins  they  are  inclined  to 
By  damning  those  they  have  no  mind  to ; 

or,  as  the  "  H.  B."  more  scripturally  puts  it,  that 
my  perception  of  the  fact  that  shooting  at  a 
wretched  dazed  bird,  boxed  up  in  a  trap,  is  a  mote 
in  my  brother's  eye,  prevents  me  from  seeing  tbat 
shooting  pheasants  or  partridges  (which  I  and  my 
friends  afterwards  eat),  is  a  beam  in  my  own  eye. 
Now  in  limine,  I  believe  death  from  a  fair  gun-shot 
wound  to  be  as  painless  a  one  as  any  animal  can  die. 
I  suspect  that  the  bird's  sensations,  following  one 
another  with  inconceivable  rapidity,  may  be  resolved 
into  a  kind  of  dull  stunning  blow,  and  absolute 
unconsciousness.  We  are  well  aware  that  a  man 
may  be  hit  in  action,  and  know  nothing  about  it. 
Certainly,  if  I  were  a  bird  (possessing  human  intel- 
ligence), I  would  very  mnch  rather  receive  my 
quietus  from  a  good  shot  than  Ik>  torn  limb  from 
limb  by  the  cruel  beak  >and  talons  of  a  hawk  or 
falcon.  Then  as  to  fishing  with  a  rod  or  line,  it 
really  appears  to  me  even  to  be  free  from  some  ob- 
jections which  may  be  brought  ncainst  shooting. 
The  plain  fact  is  that  when  a  ti>h  plungos  abont  it  is 
from  a  sense  of  restraint,  and  not  from  the  pain  he 
feels  (using  pain  in  it*  ordinarily  nrcepted  meaning). 
"  How,"  say  some  well  ineaninppcople  with  hazy  ideas 
on  anatomy  and  physiology,  *'  how  would  you  like  to 


hare  a  great  iron  hook  through  your  jaw?"  "  Not 
at  all,  my  good  soul,"  would  be  my  response,  "  but 
the  cases  aren't  in  the  least  parallel."  It  is  an 
elementary  fact  that  sonsibility  varies  directly  in 
proportion  to  the  distribution  of  nerves  in  any  given 
spot,  a  fact  of  which  the  "Harmonious  Black- 
smith "  may  satisfy  himself  by  a  simple  experiment 
with  a  pair  of  compasses.  Let  him  in  the  first 
place  open  the  points  a  very  little  way  and  apply 
them  to  his  lips,  or  the  tip  of  one  of  his  fingers. 
Near  as  they  may  be  together  he  will  feel  them 
distinctly  as  two  separate  points.  Now  separ- 
ating them  for  an  inch  or  two,  let  him  touch 
his  forearm  with  them,  or  his  shoulder,  and 
he  will  only  feel  one  prick.  Why  ?  Because  in  the 
latter  parte  of  the  body  the  nerves  are  so  much  more 
sparsely  distributed  than  in  the  former.  A  fish's 
month  is  mere  cartilage,  without  any  nerves  passing 
into  it  at  all,  and  is  no  more  hurt  by  the  hook  than  onr 
finger-nails  are  hurt  by  the  scissors  when  we  cut 
them.  As  for  the  death  a  fish  dies  when  removed 
from  the  water,  it  is  precisely  that  which  a  man 
would  die  if  held  under  it — simple  asphyxiation. 
The  consentience  of  people  who  have  been  drowned 
and  resuscitated  as  to  the  pleasantness  of  this  mode 
of  death  is  notorious.  Apropos  of  hunting,  we  all 
know  what  the  old  bunteman  said  (most  truly) : 
"  The  men  likes  it,  and  the  horses  likes  it,  and  the 
dogs  likes  it;  and  (perhaps  not  quite  so  truly)  I 
believe  the  fox  likes  it  too !"  £  do  not,  however,  feel 
called  upon  to  pursue  this  part  of  the  subject,  be- 
causo  I  will  tell  the  "  H.  B."— if  he  will  promise  not 
to  mention  it  to  any  one  else — that  I  no  longer  hunt 
myself.  With  regard  to  his  suggestion  for  killing 
animals  for  food  by  electricity,  I  am  afraid  that 
there  would  be  hygienic  as  well  as  practical  objec- 
tions to  it.  The  bodies  of  people  struck  by  lightning 
become  putrid  almost  immediately ;  and  I  should 
fear  that,  apart  from  the  unwholesomeness  of  meat 
killed  "  wit ^  the  blooc}  in  it,"  decomposition  would 
set  in  too  rapidly  to  enablo  meat  to  oe  stored  any- 
where, even  in  the  coldest  weather. 

With  regard  to  query  25358  (p.  672),  I  may  say 
that  40  Lyncis  is  a  star  which  I  do  not  remember  to 
have  previously  observed  ;  but  that,  after  reading 
what  "  Oculus"  says,  I  availed  myself  of  the  first 
clear  gap  in  the  night  sky  to  scrutinise  it.  The 
comes  was  seen  at  ouce  to  be  double,  its  0  5  or  10 
magnitude  companion  boing  at  a  rudely  estimated 
position  angle  of  325'  or  330  .  "  Ocalus  "  (or  con- 
ceivably the  printer)  professes  to  quote  the  R.  A.  of 
this  star  from  Webb  as  19h.  13m.,  but  it  is  really 
9h.  13m.  Moreover,  be  is  wholly  mistaken  in  his 
supposition  that  40  Lyncis  does  not  appear  in 
Proctor's  "  Library  Atlas."  He  will  find  it  inserted 
there  (quite  correctly),  as  a  Lyncis  in  that  constella- 
tion in  map  6. 

The  query  of  "  Inquirer"  (25581,  p.  672)  is  rather 
a  curious  one.  How  can  "correct  Greenwich 
time"  be  anything  but  the  time  at  that  particular 
instant  at  Greenwich?  If  we  take  tho  Liverpool 
Observatory  to  be  12m.  17s.  W.  of  Greenwich,  then 
llh.  47m.  43s.  a.m.  at  Liverpool  it  will  bo  mean 
noon  at  Greenwich  ;  but  quite  obviously  llh.  47m. 
43s.  is  local  mean  time.  To  show  Greonwich  mean- 
time at  this  instant  the  Liverpool  clock  ought  to 
indicate  Oh.  Ora.  0s.  The  railway  clocks  all  over 
En>rlaud  show— or  are  supposed  to  show — Green- 
wich mean  time,  so  that  if  yon  took  one  from,  say, 
Chester  and  put  it  side  by  side  with  the  one  at 
Chatham  they  ought  to  show  precisely  the  same 
hour,  minute,  and  second.  I  must  caution  "  In- 
quirer" that  (as  I  said  on  p.  607,  Vol.  XXII.)  letter 
10170  "  is  the  merest  hopeless  nonsonso  from 
beginning  to  end." 

The  first  thing  which  strikes  me  in  connection 
with  the  somewhat  heterotreneous  mn«<  of  questions 
embodied  in  qy.  25384  (p.  672,  Vol.  XXII  )  is  that  the 
arithmetic  of  "  Iostepbanus  "  is  of  an  odd  and 
abnormal  character.  "  18'5997  years,"  he  says, 
"  which  is  certainly  equal  to  223  lunations— that  is, 
223  » .29  53059         .,  whercas  T  make223  x  29  53059 

365  2122     3      '  365  2122 

=  18  03,  or  18  years  10  95  da>-9.  This  so-called 
"Cycle"  is  really  the  Chaldasan  "Saros"  (signi- 
fying the  bringing  back)  of  eclipses,  and  by  its  aid 
they  were  formerly  predicted  ;  because  it  is  only  } 
hour  short  of  212  nodical  months,  and,  reckoning 
from  any  givon  year  after  the  lapse  of  18  03  years, 
eclipses  will  recur  in  the  same  order  aud  magnitude, 
although  (as  raipht  be  imagined  from  the  odd 
fraction)  not  at  the  same  hours  of  the  day.  Tho 
Lunar  Nodes  thein«elves  make  one  complete  mean 
revolution  iu  18  51)97  year*  ;  but  I  rather  fail  to  see 
how  they  have  got  mixed  up  with  the  period  of  the 
Saros.  There  is  another  Lunar  Cycle,  the  so-called 
"  Metonic"  one  of  235  eynodical  revolutions  of  tho 
Moon,  which  differ  by  only  about  an  hour  and  a 
half  from  19  years  of  365  25  days  each.  In 
virtue  of  this,  the  so-called  "changes"  of  tho 
Moon  occur  on  ihe  same  days  of  the  year  as  in  a 
lapse  of  19  years.  The  monkish  foolery  of  the 
"  GoMen  Number"  and  the  rules  for  finding  Easter 
have  their  origin  in  this  cycle.  Turning  now  to  tho 
next  part  of  the  query,  Sa*urn  will  be  on  the  eqni 
noctial  about  midnight  on  March  20,  1879.  his  R.A. 
at  the  time  being  approximately  Oh.  21m.  45s.  At  this 
time,  howevor,  he  will  pretty  obviously  be  quite 


close  to  the  son,  and  invisible.  To  what  I  may  call 
section  three  of  "  Ioetephanns's  "  query,  my  answer 
must  be  indefinite  to  a  degree.  Nothing  in  the 
least  degree  trustworthy  is  known  of  the  axes  of 
Mercury  or  Venus,  and  Sir  William  Herschel's 
determination  of  that  of  Mars  has  been  gravely 
questioned  by_  so  good  an  authority  as  Mr. 
Proctor.  Jupiter's  north  pole  points  towards  a 
barren  part  of  Draco,  and  that  of  Saturn  to  a  point 
situated  approximately  in  R.  A.  2h.  23m.,  and 
Deo.  N.  82s  52d".  "The  nearest  visible  star 
(says  Proctor,  *  Saturn  and  its  System,'  p.  77)  is  2 
UrssB  Minoris  of  the  5th  magnitude — about  3"  from 
Saturn's  north  pole."  The  remarks  made  with 
reference  to  Mercury  and  Venus  apply  a  fortiori  to 
Uranus  and  Neptune.  No  planet's  axis  can  remain 
rigidly  parallel  to  itself,  unless  it  be  precisely  per- 
pendicular to  its  orbit,  hence  phenomena  analagous 
to  the  terrestrial  precession  of  the  equinoxes 
must  exist  in  other  members  of  the  solar  system. 
In  the  case  of  Saturn  (loc.  cit.  supra),  the  complete 
revolution  of  his  vernal  equinox  occupies  412,080 
years,  that  of  the  earth  (as  my  querist  knows)  re- 
quiring only  25,868  rears  for  its  performance. 
In  answer  to  Mr.  Simms  (query  25385,  Vol.  XXII., 

S.  672),  the  latest  measures  of  >  Arietia  that  I  can 
nd  are  those  of  Messrs.  Wilson  and  Seabroke,  at 
Rugby,  and  of  Mr.  G  led  bill,  at  Halifax.  I  giro 
them  in  a  tabular  form : — 

Messrs.  Wilson  &  Seabroke.  Mr.  Gledhill 


I  1 

S  .23 

£  0 


196  3  l';26  1871*95         198      10     1870  65 

200-5  1  5  187217         1997    1  07    1873  94 

1987  T69  1872  86 

1975  1  10  187292 

2005  1*41  1873  14 

There  is  considerable  discordance  in  some  of  these 
measures  of  distance,  but  I  copy  them  ont  without 
any  effort  to  reconcile-  them.  I  may  further  add 
that  Mr.  Talmagc  measured  1  Arietia,  at  Leytop, 
with  Mr.  Barclay's  lOin.  Cooke  equatoreal,  in 
1872,  with  the  following  results  :—  Position,  198-7W; 
distance,  1051"  ;  epoch,  1872  865. 

"The  Harmonious  Blacksmith"  (query  25392, 
p.  673)  will  find  some  very  curious  information  on 
the  subject  of  the  antiquity  of  smoking,  in  Daniel 
Wilson's  "Prehistoric  Man,"  a  work  invaluable 
for  its  facts,  but  disfigured  by  disingenuous 
attempts  to  twist  and  pervert  them  whenever 
they  seem  to  contradict  the  Book  of  Genesis.  It 
deals  especially  with  tho  aboriginal  races  of  the 
American  Continent,  but  the  author  derives  illustra- 
tions from  the  Old  World  as  well.  Smoking  in 
America  would  appear  to  bo  of  incalculable  an- 
tiquity, as  pipes  are  found  in  (among  other  places) 
t'.se  sacrificial  mounds  of  a  race  as  to  whose  very 
existence  tradition  is  silent.  In  connection  with  the 
Old  World  Dr.  Wilson  quotes  from  Yates's  Travel* 
in  Egypt,  a  description  of  a  painting  which  he  saw 
on  one  of  tho  tombs  at  Thebes  representing  a 
smoking  party !  The  Chinese,  too,  are  alleged  to 
have  used  tobacco  long  enough  before  Columbus  re- 
discovered America. 

I  must  thank  "J.  K.P."  for  the  very  elaborate 
instructions  for  lathe  a-iustment  generally  con- 
tained in  letters  10592,  Vol.  XXII.,  p.  665,  and 
10631,  p.  16.  To  follow  out  all  his  directions  in 
their  integrity  would  involve  the  possession  of  much 
more  elaborate  mechanical  appliances  than  mine ;  in 
fact,  the  return  of  my  lathe  to  its  maker,  bodily.  It 
may,  however,  possibly  interest  him  and  others  who 
have  so  kindly  and  readily  come  forward  to  help  me, 
to  hear  that,  having  satisfied  myself  that  the 
stock  was  at  right  angles  to  tho  lathe-bed,  and  tbat 
the  axis  of  the  mandrel  was  parallel  to  it,  I  set  to 
work  to  file  and  scrape  the  A  groove  in  the  i°aD°*l 
tion  plate  of  my  slide-rest,  and  tbat  I  have  succeeded 
in  bringing  tho  latter  into  complete  adjustment, 
when  it  is  bolted  dorcn.  I  italicise  the»e  words,  be- 
cause when  the  screw  on  the  bolt  beneath  the  bed 
is  released,  tho  rest  does  not  slide  quite  so  smoothly 
and  evenly  along  the  bed  as  it  did  before  I  operated 
on  it.  1  nave  not  felt  it  necessary,  however,  to  pack 
the  groovo  in  any  way,  inasmuch  as  the  mere 
tightening  up  of  the  handled  nut  brings  everything 
absolutely  square  at  any  part  of  the  bed— and  this  i» 
all  I  wanted. 

In  reply  to  query  25160  (p.  24)  I  may  say  that  3i 
Orionis  is  a  star  with  which  I  am  not  personally 
familiar,  and  that  (considering  the  present  state  of 
the  sky)  ray  chance  of  making  its  acquaintance  just 
now  is  exceedingly  remote.  Mr.  Gledhill,  however, 
measured  itatthe  beginning  of  1874  at  Mr.  Crossleys 
observatory  at  Halifax,  aud  found  ita  position  to  he 
86",  tho  distance  of  its  components  13",  and  their 
magnitudes  5  3  and  11.  My  querist  must  ob«erve 
that  these  magnitudes  are  Struve's.  Argdander 
rates  the  largo  star  as  of  tho  5th  magnitude,  anu 
Struve's  11th  maj.  approximates  to  tho  13th  01 
Smvth  and  Webb.  .  . 

With  regard  to  query  25176  (p.  24)  I  think  that 
Professor  Balfour-Stewart's  utterance  (quoted  by 
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"  Saul  Byrnes  ")  may  be  fairly  regarded  w>  a  rather 
exag  gerated  and  hyperbolical  description  of  wme- 
thing  akin  to  a  physical  fact.  No  one  can  erer 
hare  witnessed  one  of  thoae  astonishing  uprushes  of 
hydrogen  which  take  place  with  such  utterly  incon- 
ceivable violence  daring  the  period  of  maximum 
•star  activity,  without  at  once  per  cei  ring  that  the 
ga«  muit  have  been  previously  repressed — in  other 
words,  that  it  Boat  be  issuing  through  an  aperture 
ia  a  crust  at  tome  sort,  be  that  crust  solid  or 
liquid.  One  of  the  greatest  (if  not  the  greatest)  of 
our  solar  physicists.  Professor  Young,  of  Dartmouth 
College,  Hanover,  U.S.,  has  propounded  the  start- 
ling.  bat  perfectly  philosophical,  theory  that  a 
continuous  metallic  rain  is  going  on  at  the 
surface  of  the  Sun,  and  that  this  forma  a  kind  of 
"bottomless  ocean,  resting  upon  the  compressed 
vapours  beneath."  In  the  light  of  our  existing 
knowledge,  then,  the  truth  would  seem  to  be  that 
the  snn  is  nothing  but  a  gigantic  metallic  bnbble, 
inside  and  outside  of  which  gasee  exist  at  a  tem- 
perature and  pressure  of  which  it  ia  simply  impos- 
sible for  our  finite  intellects  to  conceive.  On  this 
subject  I  should  strongly  recommend  "  Saul 
Hymen,"  to  read  an  article  "  The  Sun  a  Bnbble," 
in  Proctor's  "  Science  Bjways."  which  you  re- 
revWwed  on  p.  289  of  your  last  volume. 

What  in  the  world  is  the  meaning  of  the  reitera- 
ties  in  query  25480  (same  page)  ?  It  appeared  last 
week  almost  verbatim  (25384,  Vol.  XXII.,  p.  672), 
and  I  have,  to  the  best  of  my  ability,  answered  it 
above. 

A  Fellow  of  the  Royal  Aatronomloal  Society. 


WHENCE!  CAME  NATURE  P -MANNERS 
AND  CUSTOMS  OP  THE  FAB  WEST- 
SUN  -  SPOT  AND  GOOSE  -  SPOT  — 
WEATHER  PREDICTIONS  —  ADDEN- 
DUM— PACE  "CINCHONA." 
[10636.1— In  a  letter  entitled  "Whence  Came 
Nature  r"  (letter  10374,  p.  528)  a  correspondent  re- 
marks that  I  have  given  an  opinion  about  ths  past 
and  future  of  Nature,  and  proceeds  to  point  out  that 
my  premiaMs  (the  infinity  of  space  and  that  of 
matter)  are  both  uncertain,  and  the  uncertainty 
of  ay  conclusion  the  product  of  the  two,  adding 
that  what  is  no  more  than  a  dubious  possibility 
should  never  be  laid  as  a  flattering  unction  to  the 
soul.  I  really  do  not  think  I  ever  laid  a  flattering 
unction,  compounded  of  tho  infinities  of  space  and 
matter,  to  my  own  soul  or  to  any  one  else's.  I 
merely  suggested  that  possibly  there  may  bo  in  the 
neofruary  infinity  of  space  and  the  possible  infinity 
of  matter  a  way  of  escape— though  quite  beyond  our 
power  of  comprehension — from  the  thought  of  an 
absolute  beginning  and  an  absolute  ending.  I  can- 
not see  how,  constituted  as  our  minds  are,  the 
infinity  of  space  can  be  denied.  Whatever  is  finite 
is  necessarily  within  a  boundary  of  some  sort,  and 
space,  if  finite,  is  within  a  bounding  surface,  for 
space  can  be  no  otherwise  limited  than  by  surface. 
Bat  every  part  of  a  surface  has  two  aides — one 
towards  the  space  which  is  inclosed  within  the 
surface,  the  other  turned  towards  what  is  outside 
the  surface.  Towards  what,  then?  Necessarily 
(according  to  our  conceptions)  either  towards  vacant 
apace  or  towards  matter — that  is,  either  towards 
occupied  or  unoccupied  space.  There  U,  then,  space 
outside  that  finite  space  which  was  supposed  to  include 
all  space,  which  is  absurd.  Therefore  space  cannot 
he  other  than  infinite.  This  is  rather  a  roundabout 
way  of  presenting  the  argumeut  for  the  infinity  of 
space.  In  reality  Aristotle's  argument  for  the  finite- 
nesa  of  apace  leads  to  the  best  argument  for  the 
infinity  of  apace.  For  he  argued  "  that  the  straight 
line  joining  any  two  points  of  the  universe  is  neces- 
sarily finite,  and  that  a  universe  of  which  this  can 
be  said  must  itself  be  finite."  This,  says  Sir  John 
Hertchel,  ia  an  argument  whioh  never  satisfied  any- 
body, yet  one  whioh  nobody  can  refute.  But  with- 
out directly  refuting  it  one  can  meet  it  with  a 
cognate  argument.  Thus  the  finite  straight  line 
joining  any  two  points  in  the  universe  can  be  pro- 
duced to  any  length  in  the  same  straight  line,  and 
a  universe  of  which  this  can  be  said  must  necessarily 
be  infinite. 

By  the  way,  does  the  writer  of  the  above  letter* 
consider  his  systole  and  diastole  theory  much  better 
than  a  dubious  possibility,  or  suppose  that  flattering 
unctions  for  troubled  souls  can  be  safely  made  of 
aueh  "  penetrable  stuff"  P 

To-morrow  I  reach  the  extreme  westerly  limit  of 
my  peregrinations  on  this  continent,  at  Lincoln, 
Nebraska,  where  I  give  tho  ninety-fifth  lecture  of  my 
present  series.  I  have  noticed  for  the  first  time,  in 
this  region,  evidence  of  peculiarities  of  manner 
corresponding  to  what  Dickens  has  described  in  his 
"American  Notes,"  and  has  still  more  clearly 
pictured  in  "  Martin  Chuazlewit."  I  most  confess 
I  had  begun  to  think  that  Dickens  had  drawn 
entirely  on  his  imagination  for  some  of  the  more 


•  I  am  uaablo  to  refer  to  him  by  name.  I  was  reading 
tho  elotiac  sentences  of  bit  letter  in  the  open  air,  on  one 
of  the  platforms  between  two  ruil way-cars,  when  an 
«n»iom  wind  curried  from  me  the  leaf  containing  pages 
$&SSt  of  the  Ksousu  MacsuNfc,  and  I  had  not  noticed 
your  correspondent's  tuuna  or  cognomen. 


offensive  traits  he  has  indicated ;  and  in  any  case  it 
seems  unfair  to  describe  occasional  peculiarities  as 
though  they  were  characteristic  of  the  nation  at 
large.  I  had  not,  however,  seen  a  single  instance 
of  anything  corresponding  to  the  offensive  behaviour 
described  in  the  well-known  dinner  scene,  where 
Elijah  Pogram  rebuked  Martin  for  his  dislike  of 
American  institutions.  Yesterday,  however,  I  was 
favoured  at  Des  Moines,  Iowa,  with  about  as 
remarkable  a  display  of  the   "  institution "  in 

3uestion  as  I  could  desire,  if  my  tastes  lay  in  that 
ireetion — which  they  do  not.  A  person,  in  the 
garb  of  a  gentleman,  save  for  his  display  of  rings 
and  breastpin,  was  waiting  till  bis  tea  should  be 
brought.  Growing  weary,  or  perhaps  stimulated  by 
the  presence  of  "  a  stranger,"  he  began  to  while 
away  time  by  sucking  the  blade  of  his  breakfast 
knife,  preparing,  as  it  were,  for  action.  Presently 
he  plunged  the  blade  into  the  sugar  basin,  and 
licked  off  the  sugar  thus  secured.  He  next  tried 
with  the  same  knife  some  cream  which  stood  in  a 
goblet  for  general  use.  After  this  he  alternated 
between  the  cream  and  sugar,  using  his  knife-blade 
steadily,  some  five  inches  disappearing  within  his 
lips  at  each  effort.  There  was  a  combination  of 
horrors  about  the  entire  process,  enhanced  by  a 
peculiar  elbow  play  whioh  seems  characteristic  of 
Western  feeding.  In  fact  most  Americans  out  here 
seem  all  elbows  and  wrist  when  eating,  just  as 
when  sitting  tbey  seem  all  boots.  To-day  I  observed 
at  the  railway  breakfast  that  the  polygonal  outline 
of  an  originally  round  piece  of  butter  was  more 
abundantly  adorned  with  gravy,  yelk  of  egg,  frag- 
ments of  vegetable,  and  so  forth,  than  is  customary 
in  eivilised  regions,  suggesting  the  frequent  use  of 
knives  other  than  the  butter-knife  ;  but  after  that 
first  look  I  avoided  further  research.  I  am,  there- 
fore, unable  to  describe  the  actual  knife  practice 
which  took  place  on  this  occasion.  On  the  whole 
I  shall  not  be  sorry  to  find  myself  at  St.  Louis  and 
Chicago  again,  where  any  tendency  towards  bestiality 
is  restrained  by  the  good  sense  of  the  majority.  At 
any  rate,  nothing  like  what  I  have  described  is  ever  to 
be  seen  in  those  parts  of  either  city  whero  men  "  most 
do  congregate."  I  would  not  hare  it  supposed  that 
such  offences  are  common  here  in  the  West,  but  I 
hold  that  a  community  of  civilised  beings  should  so 
treat  such  offences  as  to  make  them  impossible. 
The  fault  is  not  a  result  of  mere  ignorance— It  is  a 
wilful  offence  against  decency. 

We  have  had  the  most  wonderful  winter  this  year 
in  America,  certainly  much  milder  on  the  whole 
than  the  average  English  winter.  In  December,  at 
St.  John,  New  Brunswick,  I  walked  from  lecture- 
hall  to  hotel  with  my  overcoat  over  my  arm.  At 
Minneapolis,  Minnesota,  early  this  month,  when 
usually  the  thermometer  shows  20*  or  30°  below 
zero,  I  found  the  weather  mild  and  genial,  though 
sleighing  was  going  on.  There  have  not  been  in 
all  ten  days  of  really  bitter  weather.  When  I  was 
in  Kentucky,  late  in  January,  I  found  great  faith 
placed  in  a  form  of  weather  prediction  which  I 
would  commend  to  the  attention  of  the  advocates  of 
the  proposed  physical  observatory  for  guessing 
weather  from  the  spots  upon  the  suu.  The  Ken- 
tuck  ian  system,  deserving  of  equal  respect,  consists 
in  observing  the  spots  on  the  breastbone  of  a  spring 
goose.  These  spots  indicate  the  cold  periods  of  the 
next  winter.  I  was  told  last  January  that  each  "  cold 
snap"  up  to  that  time  had  been  correctly  indicated  by 
the  geeseof  last  spring,  and  that  the  concensus  of  goose 
predictions  pointed  to  great  cold  throughout  Febru- 
ary. Unfortunately  for  my  own  faith  (otherwise  pro- 
bable) in  this  method  of  prediction,  February  has 
been  far  warmer  this  year  than  usual.  However, 
the  system  will  doubtless  be  just  as  much  in  favour 
as  ever  next  year. 

Omaha,  Feb.  25, 1876. 

I  have  to-day  received  the  English  Mechanic 
for  February  11,  and,  having  a  few  moments  to 
wait  before  train  leaves  Lincoln,  take  the  oppor- 
tunity of  noting  that  "Sigma"  has  already  indi- 
cated the  argumeut  for  infinity  of  space  which  I 
have  used  above.  I  see  "  The  H.  B."  inc  mires  in 
another  place  whether  there  can  be  more  infinities 
than  one  (referring  to  the  title  of  my  book,  "Our 
Place  Among  Infinities").  Surely  the  infinity  of 
space  is  not  the  same  thing  as  the  infinity  of  time, 
to  mention  no  others. 

"  Cinchona"  (I  am  writing  in  the  waiting-room  of  a 
railway  station,  and  cannot  refer  to  the  English 
Mechanic  for  page  and  number,  the  paper  being 
in  my  valise,  now  in  baggage- waggou)  uses  paren- 
thetically, in  his  letter  about  atoms  and  molecules, 
the  words  "pace  Proctor,"  where  he  refers  to  a 
theory  which  be  attributes  to  Mr.  Lockyer.  Does 
he  suppose,  I  wonder,  that  because  I  have  corrected 
some  statement*  by  Mr.  Lockyer — for  instance,  that 
the  attractions  at  the  surface  of  different  globes 
are  proportional  to  the  volumes,  that  the  stars 
which  pass  vertically  overhead  in  London  "  rise  and 
set  on  a  slant,"  that  the  epochs  when  the  equation 
of  time  changes  most  slowly  are  those  wlien  it 
posses  through  the  value  zero  (instead  of  being  those 
when  it  has  its  maximum  value),  and  so  on — I 
must  necessarily  consider  that  Mr.  Lockyer  can 
never  by  any  possibility  oxpress  a  correct  opinion? 
Let  me  assure  "  Cinchona"  that  I  am  by  uo  means 


so  prejudiced.  I  should  not  wonder  if  there  were 
some  truth  in  the  opinion  "  Cinchona"  attributes 
to  Mr.  Lockyer,  though  why  "C."  should  not 
attribute  it  to  its  true  author  I  am  at  a  loss  to 
understand.  Possibly  "  C."  has  been  reading  Mr. 
Lockyer's  edition  of  Goillemin's  "  Physics,"  wherein 
a  laudatory  paragraph  respecting  Mr.  Lockyer  ap- 
pears, which  certainly  has  no  existence  in  the 
original,  while  a  laudatory  paragraph  respecting 
Mitscherlich  and  others  which  bad  adorned  the 
original  has  somehow  disappeared.  If  "  C."  is  a 
friend  of  Mr.  L.'s  I  think  he  would  do  wisely,  in 
any  future  reference  to  his  authority,  to  leave  my 
name  out.  Riohd.  A.  Proctor. 

Lincoln,  Nebraska,  Feb.  27,  1876. 


SIGNS  IN  THE  HEAVENS. 

110687.]—"  It  is  an  extraordinary  coincidence,  to 
nse  no  stronger  phrase,  that  at  the  present  time  Dr. 
Camming  is  by  no  means  alone  in  predicting  that 
the  terrible  cosmioal  convulsion  by  which  our  earth 
and  its  inhabitants  shall  pass  away,  will  surely  over 
take  us  about  September  of  the  current  year.' 
Such  are  the  horrifying  words  whioh  I  have  just 
been  reading,  taken  from  the  Weekly  Budget  of 
March  4,  1876.  But,  in  justice  to  the  editor,  be  it 
-aid  that  the  article,  whose  opening  sentence  they 
form,  is  copied  from  an  American  paper — to  wit?  the 
New  York  Sunday  Mercury.  Let  not  the  timid 
fear  that  I  am  going  to  transcribe  the  whole  article. 
I  merely  want  to  ask  a  little  information  from 
"  F.  B.  A.  S."  or  others,  with  regard  to  one  or 
two  astounding  assertions  that  are  certainly  rather 
staggering.  Here  is  one  of  them.  The  writer  haa 
been  expatiating  on  the  confidence  with  which  man 
has  been  accustomed  to  regard  the  fixity  of  the 
heavenly  bodies,  and  has  just  indulged  in  a  little  of 
the  sublime  with  regard  to  the  archangelic  beings 
who  had  been  supposed  to  inhabit  the  "  prodigious 
orb  "  of  Jupiter.  "  It  was,  therefore,"  he  goes  on, 
"a  terrible  revelation  to  Prof.  Airey  [sic],  when, 
examining  Saturn  one  night  with  the  magnificent 
equatorial  telescope  at  Greenwich  Observatory,  he 
discovered  that  the  planet  had  suddenly  changed 
shape.  Normally  presenting  the  form  of  an  ellipse, 
he  beheld  with  awe  that  the  two  tones  of  the  planet 
corresponding  with  the  north  and  south  temperate 
zones  of  our  earth  were  mysteriously  flattened, 
communicating  what  he  termed  a  'square-shouldered 
aspect'  to  the  hitherto  beautiful  orb.  In  plain 
terms,  the  planet  looked  like  a  rectangle  with  rounded 
corners.  The  astronomer  was  convinced  that  his 
eyesight  was  impaired.  He  tried  another  combina- 
tion of  lenses,  and  a  different  eyepiece ;  but  the 
result  was  the  same.  There  was  Saturn  and  his 
belt  out  of  all  shape.  An  assistant  was  summoned. 
He,  too,  saw  the  extraordinary  ehange.  What  could 
it  indicate?"  Ah,  what,  indeed?  Nothing  less, 
surely,  than  that  the  planet  had  "  bust  up  "  com- 
pletely ,  and  that  the  celestial  beings,  if  any,  who 
inhabited  it  had  "gone  to  Judgment."  How  it  is 
to  bo  inferred  that  our  turn  is  to  come  in  September 
is  not  distinctly  stated,  but  that  this  "  busting  up  " 
is  not  by  any  means  uncommon  among  planets  is 
proved  by  the  fact  that  two  or  three  of  them  are 
hors  de  combat  already.  "  Mercury  is  probably 
burnt  to  a  cinder,  or,  more  probably,  resembles  a 
red-hot  ball  uninhabitable  except  by  celestial  sala- 
manders. Mars  and  Saturn  are  dead  "  (the  death 
of  Mars,  who  was  carried  off  by  a  gigantic  spasm  is 
described  elsewhere).  Then  follows  the  death  of 
Jupiter  described  in  the  words  of  Herr  Sehrdter  of 
Lillenthal,  from  whom  the  last  quoted  words  are 
taken,  and  who  was  present  (telesoopically)  at  his 
death-bed.  "  He  reports  the  awful  catastrophe  aa 
follows  :— The  evening  being  extremely  fine  I  was 
watching  the  second  satellite  of  Jupiter  as  it  grace- 
fully approached  the  transit  of  Jupiter's  disc.  It 
appeared  in  contact  about  half-past  10  o'clock,  and 
for  some  minutes  remained  on  the  edge  of  the  disc, 
presenting  an  appearance  not  unlike  that  of  the 
lunar  mountains  coming  into  view  during  the  moon's 
first  quarter,  until  it  finally  disappeared  on  the  body 
of  the  planet.  After  an  interval  of  exactly  12 
minutes  I  again  turned  to  Jupiter,  when,  to  my 
utter  astonishment,  I  perceived  the  same  satellite 
outside  the  disc.  It  remained  visible  for  precisely 
four  minutes,  and  and  then  suddenly  vanished.  No 
possible  explanation  of  this  most  extraordinary 
phenomenon  can  be  conceived.  Of  course,  even  to 
suppose  that  a  cloud  layer  rose  or  fell  in  a  few 
minutes  several  thousand  miles — about  8,000  miles — 
is  as  inadmissible  as  to  suppose  the  solid  erust  of  a 
globe  to  undergo  so  vast  a  change  of  level.'  Thephe- 
omenon  will  probably  for  ever  remain  an  impenetra- 
ble mystery  ;  but  there  remains  not  aa  atom  of  doubt 
that  such  a  gigantic  throe  involved  the  instanta- 
neous destruction  of  everything  resembling  life  on 
the  planet.  Death,  in  fact,  overtook  Jupiter,  as  it 
had  overtaken  his  three  brothers,  and  as  it  may  in  a 
few  months  overtake  our  earth,  or  any  reader  of 
these  words."  These  are  startling  facta  truly, 
though,  as  said  above,  no  reason  is  given  why  our 
turn  is  to  come  in  September,  exeept  that  Dr. 
Camming  says  so.  Will  some  of  your  astronomical 
readers  kindly  inform  me  if  the  experiences  of 
Professor  Airy  and  Herr  Schroter,  as  above  recorded. 


Digitized  by 


Google 


38 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE :  No.  574.      March  24,  1876. 


are  true,  or  whether  they  are  evolved  from  the 
imagination  of  the  New  York  Sunday  Mercury  ?  I 
never  heard  of  them  before  and  I  should  think  that 
anch  important  deaths  as  those  of  Jupiter  and  Saturn 
would  be  in  the  papers.  Claudio. 


COMTTX8  TO  40  LYNCI8,  38  LYKOIB, 
,  DRAOONIS.  i  UB8JB-MAJOBZ8,  AND 
w  PERSIST. 

[10638.}—"  OcDliPfl "  u  perfectly  right  (query 
25358.  p.  672)  about  the  duplicity  of  the  8  or  9 
magnitude  star  in  the  field  nJ.  40  Lyncis,  which 
also  bears  the  synonym  of  the  Greek  letter  •,  and  is 
so  marked  on  Proctor's  "  Atlas."  The  double  (hi 
DX,  84?)  is  No.  1342  of  Strove,  who  estimated  the 
magnitudes  as  8  6  and  11  of  his  scale ;  but  the 
comes  does  not  appear  to  be  smaller  now  than  10 
magnitude  of  Smyth's  scale,  as  it  is  very  easy  with 
the  2Jin.  Wray  object-glass.  I  tried  it  on  the  11th 
of  March,  at  8*45  p.m.  (some  time  after  the  moon 
had  risen),  with  stops  on  the  4*28iu.  object-glass, 
commencing  with  2Jin.  down  to  liin.,  and  even  with 
the  latter  aperture  it  was  still  risible.  I  can  only 
■oppose  that  "  Oeulus  "  must  have  examined  the 
object  under  extremely  unfavourable  circumstances. 
My  own  situation  is  not  at  all  a  good  one,  being  on 
the  outskirts  of  a  large  manufacturing  town,  with  a 
population  of  about  200,000,  and  surrounded  by 
houses  on  all  sides.  Below  the  equator  objects  are 
viewed  over  chimneys,  and  below  16°  south  declina- 
tion they  cannot  be  seen  at  all ;  yet  at  mode- 
rate elevations  I  have  been  successful  with  many 
delicate  double  stars  usually  considered  to  be 
beyond  the  reach  of  my  instrument,  even  in  the 
most  favoured  situations.  "Oeulus  is  under  a 
misapprehension  in  the  use  of  the  word  "  definition  " 
in  connection  with  the  above  double,  as  it  is  too 
wide  to  be  any  test  for  definition.  Struve's 
measurements  for  epoch  1830-77  were  17  895" 
Dee.,  and  326  94°  position  angle.  I  cannot 
understand  how  Mr.  Webb  should  have  overlooked 
the  comes  to  the  8  or  9  mag.  companion  he  men- 
tions on  p»  261  of  "Celestial  Objects"  (third 
edition),  bnt  he  will,  no  doubt,  insert  it  in  the  next 
edition. 

38  Lyncis  would  be  more  like  a  test  for  definition, 
though  not  a  difficult  one  for  the  4in.  aperture  of 
"  Oeuhu." 

I  find  the  10  magnitude  come*  to  i  Draoonis 
obvious  with  113  power  on  4  28in.,  and  70  power 
■hows  the  13  magnitude  comet  to  <  XJrsm  Majoris 
readily,  but  on  increasing  the  magnifiers  it  disap- 
pears with  the  higher  powers ;  so  it  would  seem  to 
bear  out  Herschel'a  supposition  that  this  comet  may 
shine  by  reflected  light. 

Referring  to  the  diagram  by  "  F.  B.  A.  S."  (p. 
555)  on  February  11,  of  the  group  around  «  Persei, 
I  examined  the  asterism  on  that  evening,  for  the 
purpose  of  confirming  an  additional  star,  n.f.  the 
primary,  I  had  plotted  in  my  note-book  some  two 
years  ago,  and  on  glancing  over  the  group  I  noticed 
that  the  faintest  star  (the  one  s.p.  the  Herschel 
and  South  Comes  ")  had  the  appearance  of  being  a 
dose  doable.  On  applying  a  higher  power  (240)  my 
suspicions  were  almost  confirmed ;  but  the  moon 
was  shining  too  brightly  to  be  quite  certain.  I  esti- 
mated the  magnitudes  as  13-14  of  Smyth's  scale ; 
P 110°  ±  D  4"  -  5"  ±.  I  havehad  three  observa- 
tions since,  and  had  then  no  doubt  of  the  duplicity 
of  this  vary  delicate  object.  Webb's  "  Celestial 
Objects  "  (third  edition,  p.  281)  says  of  the  group, 
"  Burn  Lara  5  faint  companions ;"  but  there  is  no 
mention  of  any  of  these  stars  being  double.  Mr. 
G  led  hi  11,  of  Halifax,  has  kindly  promised  to  send  me 
measures  of  the  pair  on  the  first  opportunity. 

Linea. 

THE  SOL  AH  PARALLAX,  AND  OC- 
CULTATIONS OF  STABS  BY  THE 
PLANETS. 

[10639.1— From  the  report  of  the  meeting  of  the 
Astronomical  Society  (given  on  pp.  6  and  7)  it  would 
appear  that  the  method  of  determining  the  solar 
parallax  by  observations  on  the  occulta tion  of  stars 
by  Mars  during  his  next  opposition  was  brought 
before  the  notice  of  the  society  by  Captain  Noble, 
who  stated  that  the  method  was  described  in  a  book 
by  M.  Normand,  "  On  the  Occulta  tion  of  8tars  by 
the  Planets,"  and  had  been  communicated  by  him 
to  the  French  Academy.  It  will  probably  be  in  the 
recollection  of  most  of  your  astronomical  readers 
that  this  identical  method  was  proposed  by  mo  in 
February,  1874  (English  Mechanic,  Vol.  XVIII., 

B».  533  and 610).  As,  however,  I  have  not  seen  M. 
ormand's  book,  I  have  no  means  of  knowing  the 
date  of  his  publication  of  the  method,  though  I 
presume  it  is  somewhat  recent. 

I  see  that  M.  Normand  raises  the  question  as  to 
the  accuracy  with  which  the  necessary  observations 
could  be  made.  There  are  evidently  only  two  main 
sources  of  error  entering  into  the  observation — viz., 
the  effect  of  the  atmosphere  of  Mars,  and  the  pos- 
sibility of  the  star  being  lost  sight  of  in  the  glare  of 
the  planet.  The  first  of  these  would  have  no  appre- 
ciable effect  were  the  Martial  atmosphere  even  as 
extensive  as  that  of  our  earth ;  and  on  this  head  I 


may  quote  a  passage  in  Webb's  "  Celestial  Objects  " 
(p.  136) : — "  Cassini  exceeded  all  bounds  in  sup- 
posing that  the  atmosphere  (of  Mars)  could  obscure 
email  stars  at  some  distance.  This  effect,  resulting 
from  the  contraction  of  the  pupil  in  a  bright  light, 
was  imperceptible  in  the  great  telescopes  of  Herschel 
I.,  and  the  idea  has  been  overthrown  by  the  expe- 
rience of  South,  who  has  seen  one  contact  and  two 
occultations  of  stars  without  change.  In  the  last 
his  great  achromatic  (now  at  the  Dublin  Observa- 
tory), 11  Jin.  aperture,  and  nearly  Oft.  foeus, 
actually  showed  the  star  neatly  dichotomised  in 
emerging." 

As  to  the  visibility  of  very  minute  stars  near  the 
limb  of  the  planet,  perhaps  "  F.  B.  A.  8.'s  "  expe- 
rience of  occultations  at  the  bright  limb  of  the  moon, 
or  in  the  case  of  the  satellites  of  Jupiter,  might 
enable  him  to  give  an  opinion. 

Unfortunately,  in  the  coming  opposition,  Mars 
will  not  occult  any  considerable  star  ;  but  it  is  pos- 
sible that  even  small  stars,  down  to  the  8th  or 
9th  magnitudes,  might  give  satisfactory  results. 
Occultations  of  stars  from  the  4th  to  the  6th  mag- 
nitudes, however,  cannot  be  very  rare  ;  and  I  still 
think  that  were  such  an  occnltation  observed  as 

Snerally  as  the  late  transit,  and  under  tolerably 
rourable  circumstances,  the  solar  parallax  might 
be  determined  to  within  the  10,000th  or  even  the 
20,000th  of  its  true  value ;  while  the  polar  and 
equatorial  diameter  of  the  planet  could  be  deter- 
mined to  within  half  a  mile. 

Of  course  occultations  by  Mars  would  be  superior 
to  those  by  any  of  the  other  planets,  although 
these  are  by  no  means  to  be  despised.  Those  by 
Jupiter  or  Saturn  would  certainly  be  worthy  of 
careful  observation,  while  the  very  rare  occurrence 
of  an  occnltation  or  reappearance  of  a  star  on  the 
dark  limb  of  Venus  would,  I  should  think,  give 
results  even  more  accurate  than  in  the  case  of  Mars, 
though  such  a  phenomenon  would  perhaps  not 
happen,  under  really  favourable  circumstances,  more 
than  once  or  twice  in  a  century. 

Q.  F.  Hardy. 

ETHERIC  FORCE. 

[10640.]— According  to  my  promise  I  now  send 
you  some  details  of  tho  experiments  by  which  I  have 
arrived  at  what  I  believe  to  be  an  explanation  of 
the  phenomena  ascribed  by  Mr.  Edison  to  a  new 
force. 
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My  apparatus,  represented  in  Fig.  1,  consisted  of 
an  electro-magnet  formed  of  two  coils,  each  5in. 
long,  and  wound  with  No.  23  cotton  covered  wire. 
At  one  end  the  cores  were  joined  together  by  a  bar 
of  soft  iron  in  the  usual  way  ;  at  the  other  end  was 
a  brass  pillar  which  supported,  on  conical  bearings, 
a  brass  arm  carrying  the  soft  iron  armature  at  its 
lower  end,  opposite  the  poles  of  the  electro-magnet. 
This  armature  was  pulled  away  from  the  poles  of 
the  magnet  by  the  springs,  and  the  arm  was  thus 
pressed  against  the  contact  screw  b,  which  screw 
passed  through  an  ebonite  bush,  let  into  the  brass 
pillar,  a.  Platinum  contact  points  were  soldered  on 
to  the  end  of  the  screw  and  the  brass  arm  carrying  the 
armature.  The  battery  used  was  a  Leclanche,  the 
carbon  and  peroxide  of  which  were  inclosed  in  a 
canvas  bag,  and  the  zinc  cylinder  surrounded  the 
bag.  E  is  the  arrangement  for  holding  the  carbon 
points. 

Experiment  1. — The  apparatus  was  connected  as 
shown  in  Fig.  1 ;  six  cells  were  used.  The  armature 


arm  vibrated  against  the  contact  screw,  b.  A  wire 
was  led  from  the,  pillar  a,  to  the  rod  carrying  the 
upper  carbon  point.  The  battery  and  magnet  were 
on  one  table,  and  the  instrument  carrying  the  carbons 
was  on  another.  Bright  sparks  passed  between  the 
carbon  points,  which  increased  greatly  in  brightness 
when  either  the  lower  carbon  or  the  end  of  the  coil 
was  put  to  earth. 

Experiment  2. — The  wire  from  the  pillar  was  dis- 
connected from  the  carbon  holder,  and  the  end  of.  it 
pressed  lightly  against  the  tip  of  the  tongue.  The 
carbon  holder  was  held  in  the  hand.  A  slight 
tingling  was  perceived,  but  there  was  none  whatever 
when  the  wire  was  laid  firmly  on  the  tongue,  nor 
was  there  the  slightest  sensation  in  the  hand. 

Experiment  3. — The  lower  carbon  point  was  com- 
pletely insulated  by  being  supported  on  a  rod  of 
paraffin.    Not  the  slightest  spark  passed. 

Experiment  4. — The  lower  carbon  was  again  put 
in  its  brass  holder,  and  insulated  simply  by  the  wood 
work  of  the  instrument,  but  the  battery  and  electro- 
magnet were  insulated  by  being  placed  on  sheets  of 
ebonite,  and  these  sheets  again  supported  on  legs  of 
paraffin.  No  spark  could  bo  perecived  until  the 
lower  carbon  was  joined  to  earth,  when  a  feeble 
spark  was  seen. 

Experiment  5. — The  end,  g,  of  the  wire  of  the 
electro-magnet  was  put  to  earth,  the  sparks  imme- 
diately became  bright,  but  ceased  almost  immediately 
the  earth  was  removed. 

Experiment  6. — The  end,  g,  of  the  wire  of  the 
electro- magnet  was  touched  with  the  earth  wire, and 
the  lower  carbon  insulated  with  paraffin  as  before. 
Not  the  slightest  spark  was  visible. 

Experiment  7. — Earth  was  removed  from  the  end, 
g,  of  the  magnet  wire,  and  the  lower  carbon  point 
connected  through  an  insulated  resistance  of  36,000 
units  to  the  point,  g.  Brilliant  sparks  passed 
between  the  points,  which  ceased  immediately  the 
wire  was  removed  from  the  point,  g.  The  connec- 
tion of  the  earth  wire  to  any  part  of  the  circuit, 
scarcely  affected  these  sparks.  Even  through  this 
great  resistance  the  shock  was  perfectly  perceptible 
when  passed  through  the  fingers. 

Experiment  8. — The  magnet  was  uninsulated,  and 
the  upper  carbon  was  connected  to  point,  g,  instead 
of  the  brass  pillar.  Sparks  passed,  which  were  in- 
creased in  brightness  when  the  pillar  was  put  to 
earth. 

Experiment  9. — I  now  connected  the  apparatus 
differently — namely,  as  in  Fig.  2. 

I  could  now  get  sparks  when  the  contact  screw, 
a,  was  joined  to  the  upper  carbon,  but  only  an  occa- 
sional very  feeble  one  when  the  pillar  or  armature 
was  so  connected.  In  this  latter  case,  however, 
directly  the  contact  screw,  a,  was  put  to  earth 
brilliant  sparks  passed,  which  ceased  on  removing 
the  earth  wire.  It  will  be  seen  that  one  end  of  the  wire  of 
the  coil  was  joined  to  a  small  well-insulated  screw,  and 
further  that  any  leakage  from  it  wonld  pass  into  the 
pillar,  and  thence  through  the  battery  to  the  other 
end  of  the  coil. 

In  these  experiments  we  hare,  I  think,  traced  the 
spark  to  its  right  source.  In  Fig.  1  one  end  of  the 
coil  is  connected  to  the  pillar,  a,  and  consequently 
with  the  armature  and  with  the  upper  carbon  point ; 
the  other  end  of  the  coil  is  joined  to  the  pole,  c,  of 
the  battery.  Any  leakage  between  the  lower  carbon 
point  and  the  battery  will  allow  the  extra  or  self- 
induced  currents  generated  in  the  wire  to  pass, 
causing  a  spark  at  the  junction  of  the  carbons. 
The  more  we  insulate  the  lower  carbon  from  the 
battery,  and  hence  from  the  end  of  the  coil  con- 
nected to  it,  the  more  we  reduce  the  spark.  On 
the  other  hand,  the  more  we  decrease  the  insula- 
tion between  these  points  the  brighter  become  the 
sparks,  until,  when  we  join  them  through  high 
artificial  resistance,  the  shock,  instead  of  being 
only  faintly  perceptible  to  the  tongue,  becomes 
perceptible  to  the  fingers. 

I  do  not  think,  however,  all  the  effects  obtained 
could  be  attributed  to  leakage-  Thus,  in  experiment 
4,  when  the  battery  and  instrument  were  well  in- 
sulated, I  got  a  feeble  spark  when  the  lower  carbon 
was  put  to  earth.  Agaij,  in  experiment  3,  if  the 
carbon  was  very  small,  and  itself  inserted  into  the 
paraffin  pillar,  I  got  no  spark ;  but  if  I  put  tho 
carbon  into  the  holder,  which  was  of  brass  (having 
a  brass  flange  2in.  in  diameter  attached  to  it),  and 
insulated  the  carbon  holder  by  the  pillar  of  paraffin, 
I  got  feeble  sparks. 

In  neither  of  these  cases  could  the  sparks  be  doc 
to  leakage,  but  a  sufficient  explanation  can  be 
found  in  the  electrostatic  capacity  of  the  apparatus. 
In  experiment  3  the  brass  holder  with  its  flange, 
and  in  experiment  4  the  battery  itself,  presented 
surface,  aud  henco  had  a  small  capacity,  sufficient, 
in  fact,  to  explain  the  phenomena,  when  it  is  re- 
membered that  the  electromotive  force  of  these 
self -induced  currents  is  very  high,  almost  approach- 
ing that  of  frictioual  electricity.  This  electrostatic 
capacity  of  the  apparatus  will,  no  doubt,  explain 
all  the  difficulties  in  the  American  experiments. 
Thus  Dr.  Beard  says  that  when  a  small  penknife 
was  fixed  in  a  block  of  paraffin  no  spark  was  ob- 
tained (in  consequence  of  the  feeble  capacity  of  the 
knife-blade),  but  when  a  large  file  was  used  in  the 
same  way  sparks  were  obtained.   In  many  cases, 
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however,  the  spark  can  bo  directly  traced  to  the 
actual  leakage  of  the  extra  or  self-induced  current, 
mainst  the  electromotive  force  of  which  mere  wood 
work  form*  a  very  poor  insulator. 

Experiment  10.— I  now  tried  whether  the  anna- 
tare  had  any  power  of  its  own  to  cause  a  spark 
when  it  waa  in  no  way  connected  with  the  coil.  The 
arrangement  i*  shown  in  Pig.  3.  No  spark  what- 
ever pasted  when  the  key  waa  pressed.  The  key 
worked  rapidly,  but  still  no  spark.  The  key 
wis  pressed,  and  the  connection  between  the  lower 
carbon  and  earth  made  and  broken  rapidly,  but 
still  no  spark. 

Experiment  11. — Instead  of  joining  the  upper 
carbon  to  the  armature,  it  was  joined  to  the  point,  t, 
of  the  key  ;  at  every  break  of  contact  of  the  key  a 
bright  spark  passed  between  the  carbon  points. 

Experiment  12. — The  whole  apparatus  was  now 
carefally  insulated,  including  the  lower  carbon.  The 
connections  were  the  same  as  tboso  in  experiment 
11,  except  that  an  additional  wire  was  led  from  the 
end,  if,  of  the  coil  to  the  lower  carbon,  through  un 
artificial  resistance  of  Kmi.imhi  It.  A.  units.  Spark-, 
were  observed  when  the  key  was  worked.  The  wire 
was  now  disconnected  from  the  support  of  upper 
carbon  and  held  against  the  tongue,  while  the 
terminal  connected  with  the  support  of  the  upper 
carbon  was  held  in  the  hand.  A  very  feeble  tingling 
sensation  waa  felt,  and  only  so  when  the  end  of 
the  wire  was  touched  lightly  on  the  tip  of  the 
tongue;  sparks  were,  however,  observed  between 
the  carbon  points. 

Thus  we  hare  exactly  imitated  the  effects  of  the 
so-called  etheric  force,  by  means  of  what  we  know  to 
be  self-induced  currents,  and  we  have  moreover 
proved  that  the  armature  when  unconnected  with 
the  coil  is  unable  to  give  rise  to  the  phenomenon  of 
the  spark  at  all. 

Ono  point  must  not  be  lost  sight  of — namely,  the 
instantaneous  nature  of  the  electro-motive  force  of 
induced  currents,  and  I  think  this  alone  would  fully 
account  for  the  absence  of  cbemioal  and  electroscopic 
action,  ae  also  for  the  continuance  of  the  spark  when 
the  spark  itself  can  only  be  accounted  for  by  the 
electrostatic  capacity  of  the  apparatus.  The  spark 
is  from  this  cause  probably  doublo — that  is,  it  pro- 
bably consists  of  a  charge,  immediately  followed  by 
a  discharge,  when  the  electro-motive  force  of  the 
self-induced  current  has  sunk  to  zero.  In  fact,  it 
is  stated  by  M-  Monton,  that  in  a  secondary  wire  of 
an  induction  coil  the  difference  of  potential  of  the 
two  ends  of  the  wire  does  not  stop  at  zero,  but 
changes  sign  and  oscillates  several  times  before  it 
finally  settles  to  zero ;  and  we  have  no  reason  to 
believe  that  this  is  different  in  the  case  of  the 
primary  circuit,  after  the  rupture  of  the  battery 
circuit,  since  the  conditions  are  indentical. 

G.  K.  Winter. 
Telegraph  Engineer,  Madras  Railway. 

Arconum,  18th  February,  187G. 

A  NEW  SLIDE-REST  TOOL— A  CON- 
VENIENT SUBSTITUTE  FOR  THE 
ORDINARY  BOEING  COLLAR  WITH 
CONICAL  HOLES. 
[10611. ! — This  contrivance  affords  great  facility 
and  readiness  for  squaring,  boring,  or  internally 
screwing  the  end  of  a  tube  or  other  cylinder— a 
troublesome  operation  in  the  old  way,  especially  if 
the  tube  be  thin  and  long.  A  A  and  B  B  (Fig.  1 
and  2)  are  two  flat  bars,  bent  30°  from  the  straight, 
and  riveted  together  so  that  the  angle  at  their 
opening  is  60°.  The  shank  of  the  fork  thus  made 
is  fixed  in  the  tool-holder  of  the  slide- rest;  the  line 
of  juncture,  X  Y,  to  be  exactly  at  the  level  of  the 
lathe  centre.  Then  a  cylinder  pressed  home  into 
the  angle,  A  Y  B,  whatever  be  its  diameter,  will 
always  have  its  centre  at  that  level,  and  by  the 
slide-rest  transverse  screw  it  may  be  brought  truly 
parallel  with  the  bed  of  the  lathe.  The  bar,  D,  is 
brought  up  against  the  circumference  of  the  tube 
and  champed  by  the  jaw  and  nut,  E,  keeping  the 
tube  close  into  the  angle,  A  Y  15.  The  tube  as  it 
revolves  is  kept  from  coming  forward  endways 
away  from  the  mandrel  front  centre  (or  chuck)  by 
a  flat  bar,  C,  which  is  adjustable  for  distance  by 
two  nuts,  N  N  (Fie-  -I,  and  turning  on  its  pivot  at 
N  (Fig.  1),  is  adjusted  for  height  by  a  slotted  bar, 
8,  which  is  hinged  on  the  end  of  B,  and  clamped  on 
C.  This  bar,  C,  serves  at  the  same  time  as  a  rest 
for  the  screw  tool,  or  other  tool  for  operating  on 
the  end  of  the  tube,  inside  or  outside,  for  so  much 
as  projects  in  front  of  A  (Fig.  2).  The  work  is 
readily  taken  out  for  "  trial "  or  "  fitting,"  without 
altering  any  of  the  adjustments  of  the  tool,  by 
simply  sliding  away  the  slide-rest.  The  lower  bar. 
B,  should  be  of  such  a  thickness,  or  permanently 
packed  up  by  a  supplementary  plate,  that  the  line, 
X  Y,  shall  come  at  once  in  the  tool-holder,  to  the 
level  of  the  lathe  centre,  and  the  insidos  of  A  and 
B  in  the  angle  nicely  smooth  and  rectilinear.  The 
tool  can  be  used  without  a  slide-rest.  It  must  then 
be  fixed  on  a  vertical  cylindrical  shank,  like  the 
ordinary  hand- rest;  if  this  shank  be  made  with  n 
shoulder  or  stop,  so  that  the  proper  height  of  the 
tool  be  established  it  will  at  once  assume  the  proper 
lore),  and  give  little  more  trouble  than  with  a 


slide-rest  An  ordinary  conical-holed  boring  collar 
is  (for  all  light  work)  far  inferior  in  convenience. 
The  end  of  the  work  cannot  bo  squared,  and  for 
screwing  (internally)  thin  tubes  it  is  very  awkward, 
even  if  one  of  the  holeB  should  happen  to  suit  in 
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diameter,  which  is  very  likely  not  to  occur,  and 
there  is  difficulty  in  getting  any  ordinary  rest  up  to 
its  work  behind  it.  I  have  made,  at  intervals, 
several  of  these  tools  for  differently  conditioned 
lathes,  and  have  found  them  extremely  handy  and 
satisfactory.  «L  H.  St. 

ADJUSTABLE  SLIDE-REST 
GRADUATION. 

[10642.1 — "F.R.A.S.'s"  query  about  his  slide-rest 
suggests  that  the  plan  of  a  graduated  reader  for  the 
turntable,  which  I  made  for  my  own  lathe  some 
years  ago,  may  be  useful  to  him  and  others  whose 
lathes  were  not  originally  first-rate.  It  has  the 
great  advantage  of  being  adjustable,  and  if  the 
absence  of  a  division  plate  prevents  the  graduation 
being  done  at  home,  this  reader  can  be  ordered  at  no 
great  cost  on  a  drawing  to  scale,  and  fitted  on  very 
easily.  This  will  be  better  understood  from  the 
drawing,  which  is  arranged  to  show  the  way  in  which 
the  scale  can  be  turned  up  and  graduated  on  the 
face-plate  of  the  lathe,  and  also  the  mode  of  attach- 
ing it  to  the  slide-rest.  A  is  the  face-plate  of  lathe 
to  which  a  piece  of  wood  has  been  screwed  from  the 
back  and  faced  off  true.  B  is  the  piece  of  stout 
sheet  brass  (it  should  be  about  Sin.  thick),  from 
which  the  scale  is  to  be  mode.  This  is  first  set  as 
flat  as  possible  with  the  hammer,  and  then  drilled 
for  the  screws  that  are  to  hold  it  to  the  wood  as 
shown.  These  holes  must  be  deeply  countersunk, 
so  that  the  screw  heads  shall  not  come  into  collision 


the  brass  from  the  face-plate,  which  may,  of  course, 
be  removed  from  the  lathe.  It  is  also  well  to  drill 
the  holes  for  the  screws  which  are  to  fasten  the  plate 
to  the  rest,  before  sawiug  out  the  piece.  When  this 
is  done  the  piece  may  be  carefully  fixed  in  the  vice 
with  wooden  clamps,  and  the  edges  finished  up.  A 
piece  of  wood  centred  to  fit  on  the  pin  in  the  turn- 
table of  the  slide-rest,  and  turned  up  to  exactly  the 
same  radius  as  the  scale,  will  servo  to  adjust  the 
plate  on  the  rest  for  marking  the  holes  which  have  to 
Iks  drilled  and  tapped  in  the  latter.  Tho  screws  may 
be  made  with  round  prominent  heads,  which  will  be 
useful  in  protecting  the  scale  from  accidental  blows. 
The  holes  in  the  plate  may  be  a  trifle  larger  than  the 
blank  part  of  the  binding  screws,  to  allow  of  adjust- 
ment if  necessary.  C  is  a  plan  view  of  the  rest  with 
reader  attached,  and  shows  the  iudex  in  plan.  D  U 
nn  enlarged  and  perspective  view  of  the  index.  This 
is  made  of  a  thinner  piece  of  sheet  bras;,  cut  and  bent 
to  fit  on  to  the  circular  part  of  the  rest.  The  holes 
for  the  screws  are  oval ,  to  allow  of  lateral  adjustment, 
as  shown  by  the  right  hand  hole,  without  a  screw  in  it. 
The  screws  in  this  case  are  put  iu  with  small  washers. 
A  piece  of  brass  is  taken  from  the  sheet  out  of  which 
the  scale  was  out  fas  it  will  then  be  the  same  thick- 
ness) and  carefully  fitted,  so  that  it  may  be  soldered 
to  the  thin  plate  to  move  round  inside  the  arc  of  the 
graduated  scale  and  flush  with  it.  A  fine  line  on 
this  little  tongue,  E,  will  give  a  very  close  and 
accurate  reading.  In  ray  own  case  I  have  a  second 
tongne  and  index,  placed  as  far  as  possible  to  the 
right  of  the  other,  so  that  it  may  take  up  the  read- 
ing when  the  first  has  run  its  30°  and  passed  off  the 
scale.  To  adjust  the  principal  index,  tnrn  up, 
between  the  centres,  a  piec6  of  hard  wood  as  long  as 
the  slide- rest  will  manage,  and  adjust  experimentally 
until  the  result  is  a  perfectly  parallel  cylinder,  which 
Ulbest  ascertained  by  callipers  reading  to  '001  of  an 
inch.  When  the  cylinder  is  true,  adjust  the  index 
to  the  zero  of  the  scale.  If  tho  graduation  and  the 
reading  scratch  on  the  tongue  aro  fine  enough,  a 
much  closer  reading  may  M  secured  than  by  an 
index  reading  on  graduations  cut  on  the  slide- 
table  itself.  The  second  index  can  be  adjusted  from 
the  first.  D.  H.  G. 

ADJUSTING  SLIDE-REST. 

[10613.]-The  etrees  laid  by  "  B.  P.  A."  (10523) 
on  tho  necessity  of  testing  the  axial  continuity  of 
tho  poppet-head,  both  "  in  and  out,"  at  different 
distances  from  the  mandrel  headstock,  and 
"F.R.A.S.'s"  reference  to  this  "  in-and-out  "  test 
in  connection  with  his  own  mandrel,  at  p.  659,  in- 
duce me  to  point  out  that  it  can  prove  nothing 
whatever  with  regard  to  tho  truth  of  the  mandrel. 
It  is  most  desirable  that  the  poppet-head  should  be 
subjected  to  the  "in-and-out"  test  at  some  one 
part  of  the  lathe-bed  ;  but  it  tests  nothing  but  itself, 
and  the  repetition  of  the  test  at  any  other  distance 
can  only  prove  that  the  lathe-bed  is  truo  (10593). 
I  cannot  agree  with  "  Treadles  "  as  to  the  effect  he 
describes  being  due  to  tho  wear  of  the  edge,  pro- 
vided of  course  that  the  test  is  applied  by  a  pro- 
perly shaped  tool,  properly  adjusted.  If  these  con- 
ditions are  not  regarded,  it  will  account  for  almost 
any  extraordinary  phenomenon.  I  am  quite  ready 
to  admit  as  an  abstract  proposition  that  the  form 
of  surface  may  be  affected  by  the  wear  of  the  edge. 
But  if  this  is  to  be  even  appreciable  in  paring  off 
10  or  12  inches  of  cast  iron  (after  it  has  been 
roughed),  the  necessary  corollary  is  that,  if  a  lathe 
is  to  turn  out  true  work ,  it  should  be  set  out  of  truth . 
My  own  experience  is,  that  with  a  tool  properly 
Bhaped  on  the  double-edged  principle  and  properly 
adjusted,  so  that  both  edges  may  be  at  work  at  the 
same  time,  the  difference  of  result  arising  from  the 
tool  being  led  inwards  or  outwards  is  absolutely  in- 
appreciable. Any  attempt  to  turn  up  a  flush  plate 
from  the  centre  outwards  is  worthless  as  a  test,  be- 
cause a  suitable  surfacing  tool  cannot  st-irt  on  its 
trip  under  fair  conditions  if  it  has  to  commence  by 
being  forced  in  at  the  flush  centre  like  a  drill.  It 
may  do  bo  with  a  bore  bole  to  starf.  from,  but  even 
then  the  diameter  of  this  hole  must  be  large  enough 
lo  suit  the  form  of  the  tool  if  tho  operation  is  to  be 
accepted  as  a  test.  I  am  disposed  to  think  that  the 
effect  described  by  "Treadles"  is  to  bo  looked  for 
either  in  bad  tools  or  good  tools  bndly  applied,  or  in 
a  want  of  firmness  iu  the  slide-plat*,  or  the  collar- 
plate  which  holds  the  leading  screw  in  its  place. 
When  there  is  any  slackness  in  these  parts  the  mere 
act  of  setting  the  tool  up  to  its  work  will  not  bring 
everything  to  a  solid  bearing,  and  the  tool  will 
gradually  seek  for  this  during  tho  progress  of  its 
work,  more  especially  if  it  be  not  l>oth  I  or  mod  and 
applied  on  the  truo  double-edged  principle.  Tho 
qnestion  is  hardly  worth  tho  space  I  have  asked  for 
it  in  its  direct  connection  with  the  adjustment  of 
mandrel  or  slide-rest,  bnt  it  derivos  considerable 
importance  from  directly  involving  tho  principles 
relating  to  the  form  and  adjustment  of  slide-rest 
tools  D.H.G. 


with  the  turning  tool  when  facing  off  the  brass. 
After  facing  up,  tho  segment  is  cut  out  to  the 
required  radius,  and  the  scale  is  graduated  with  fine 
lines.  The  outline  of  the  required  piece  is  then 
carefully  scribed  and  sawn  out  without  removing 


[10641.1— Will  "  F.  R.  A.  S."  excuse  my  saying 
that  I  fancy  he  will  find  the  BITOT  to  be  in  the  slide- 
rest  not  being  square  with  the  bed  of  the  lathe, 
which  he  says  is  square  (query  parallel)  with  the 
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mandrel  head-stock P  "P.  R.  A.  8."  can  soon 
satisfy  himself  on  this  point,  if,  after  taking  a  cat 
to  the  centre  and  finding  the  work  dished  (or  conical 
towards  the  mandrel),  be  continues  the  cut  past 
the  centre  (reversing  the  rotation  of  the  lathe).  If 
the  fault  is  as  I  suggest  he  will  by  this  means  get  a 
cone  conical  from  the  mandrel,  or  the  reverse  way. 

B.  P.  A.. 

HOOKS  AND  EYES  FOB  LATHE  BANDS. 

[10046. J— It  is  worthy  of  note  that  Mr.  T. 
Fletcher,  F.C.8.,  and  "  D.  H.  G.,"  who  have  been 
writing  as  to  overhead  apparatus,  agree  as  to  the  beet 
mode  of  putting  op  the  hooks  and  eyes  of  gut  bands 
— til,  to  file  the  gut  taper  so  an  to  enter,  then  to 
apply  grease,  then  to  screw  in,  and  then  to  sear 
with  a  hot  wire  the  end  just  protruding  through  the 
screw.  Here  we  have  the  agreement  of  two  practical 
men  oh  a  most  important  though  small  subject 
matter.  B.  P.  A. 

GOUHMET  AND  GOURMAND. 
[10646.  J— It  seems  to  me  a  very  odd  thing  that 
the  word  "  gourmet,"  which,  by  the  dictionary, 
means  a  connoisseur  in  wine,  should  be  constantly 
used  in  some  of  the  daily  papers  as  meaning  an 
excusable,  if  not  estimable,  kind  of  gourmand, 
which  latter  word,  including,  as  it  does,  gluttony  in 
ite  signification,  cannot  pass  without  exciting  a 
feeling  of  reprehension  towards  the  person  bo  cha- 
racterised. I  have  for  some  time  had  a  notion  of 
collecting  evidence  of  this  circumstance.  This  very 
11th  of  March,  in  the  Times,  p.  11,  under  the 
heading  of  "Game  Smuggling,"  the  word  gourmet 
underlined  stares  us  in  the  face,  and  very  unmie- 
takeably  referring  to  eating  and  not  to  drinking,  in 
an  extract  from  the  Globe.  I  have  been  long  on  the 
look-out  for  some  such  passage,  for  in  many  pre- 
vious instances,  as,  e.g.,  once  where  oysters  were  in 
question,  it  did  not  seem  certain  that  the  context 
might  mot  have  enabled  the  writer  to  get  away  from 
tbe  accusation  of  using  a  word  of  a  foreign  lan- 
guage without  knowing  its  import.  Years  ago, 
eay  about  1846-50,  there  was  a  shop  for  the  sale  of 
foreign  wine  in  glasses,  if  I  remember  rightly,  about 
the  t>pot  occupied  now  by  tbe  north  corner  of  the 
Channg-cross  Railway-station,  on  which,  over  the 
door,  appeared  in  large  letters,  "  Au  Gourmet."  I 
had  then  never  met  with  the  word,  which  I  looked 
out  in  the  dictionary  on  arriving  at  home,  with  the 
result  named  above.  It  is,  perhaps,  less  odd  that 
the  mistake  should  have  been  made  so  often,  as  it 
is  probably  always  by  the  same  writer,  than  that  it 
should  have  gone  on  so  long  without  remark. 

J.  K.  P. 

SPELLING  BY  SOUND. 
(10647.1 — I  BS*  ft  letter  signed  "E.Jones"  on 
p.  612,  in  which  he  asks, "  What  is  the  use,  tbe  aim, 
the  object  of  spelling,  or  the  combination  of  letters 
into  words  ?"  and  so  on  ;  and  then  answers  his  own 
question  thus  :  "  The  intention  of  alphabetic  writing 
is  to  indicate  the  sound  or  pronunciation  of 
words."  Now  here  I  beg  to  join  issue  with  him 
most  distinctly.  In  a  language  like  English,  which 
is  derived  from  a  dozen  or  a  score  of  sources,  the 
"  alphabetic  writing  "  is  intended  to  indicate 
primarily  the  signification  of  the  words,  and  only 
secondly  and  subordinately  tbe  sound.  I  shall  not 
go  to  tbe  trouble  of  instancing  examples,  of  which 
every  page  of  tbe  dictionary  will  exhibit  some. 
And,  as  to  sound,  has  not  every  county  in  England 
its  peculiarities  ?  Adopt  what  spelling  you  will, 
you  cannot  hit  thorn  off,  and  who  is  to  say  which 
is  the  correct  one?  Are  not  also  the  unfortunate 
foreigners  who  are  learning  our  tongue  to  be  con- 
sidered? How  could  a  newly -arrived  importation 
from  abroad  recognise  "  fonetik  ntis  "  to  have  any- 
thing to  do  with  the  last  new  thing  out  in  literature, 
theatres,  revolutions,  or  anything  else,  nntil  he 
became  aware  that  derivations  are  put  out  of  the 
way  altogether,  and  that  written  English  must  be 
studied,  like  arrow-head  inscriptions  or  Chinese,  as 
a  thing  of  iteelf  ?  No  doubt  it  is  convenient  to  be 
able  to  sing  Italian  as  it  is  written,  and  to  read 
German  in  like  manner  ;  but  it  should  not  be  over- 
looked that  the  reason  why  German  is  pronounced  as 
it  is  written  is  that  it  is  a  language  of  itself,  and 
quite  independent  of  foreign  aid,  and  that  until 
lately  at  least  it  was  always  proudly  kept  pare  of 
foreign  lingo,  its  own  capabilities  being  such  that 
any  combination  of  ideas  or  words  could  be  met  by 
te  equivalent  in  pure  German.  With  English  it  is 
a  totally  different  thing.  It  is  hard  enough  in  all 
conscience  already  for  foreigners  to  master  the  pro- 
nunciation with  the  present  spelling ;  but  alter  that, 
and  the  language  iteelf  will  be  past  comprehension  to 
any  but  natives.  Do  not  deprive  tbem  of  their  last 
chance  of  learning  a  language  which  is  already 
spoken  more  generally  than  any  other,  and  is  sure 
to  be  the  language  of  the  future.  If  language  was 
given  to  man  to  conceal  his  thoughts,  that  is  no 
reason  why  he  should  so  clothe  his  words  as  to 
render  them  unrecognisable.  An  intelligent  foreigner 
would  take  "  fonetik  uiiz  "  to  have  some  relation  to 
nux  vomica. 


I  do  not  think  much  of  E.  Jones's  syntax  either 
when  he  shoves  forward  such  a  sentence  as  this,  two- 
thirds  down  the  middle  column,  p.  612 : — "  Take 
the  words  '  chain,'  'sheep,'  'thing;'  each  of  these 
letters  (sic)  are  (sic)  perfectly  regular  in  their  (sic) 
construction,  and  present  (sic)  no  difficulty  to 
learners."  I  might  parody  his  succeeding  sentence, 
and  say  that  if  all  sentences  were  reduced  to  such 
types  as  this  all  grammar  would  be  solved  in 
confusion. 

Now,  in  conclusion,  I  wish  to  say,  once  for  all, 
that  I  have  said  my  say,  and  do  not  intend  to  be 
drawn  into  what  is  mildly  called  a  controversy. 
What  I  have  written  may  just  bo  taken  at 
"  quantum  valeat."  J.  K.  P. 


EXPRESS  ENGINES— SPEED  OP 
TRAINS. 

[10648.]— In  reply  to  the  concluding  questions  of 
"  Express  Driver's"  letter  (105S6,  p.  639).  I  have 
worked  out  the  heating  surface  of  the  tubes  of  a 
locomotive  boiler,  "225  tubes  of  ljin.  diameter, 
lift.  9Jin.  between  tube  plates."    The  answer  is 
1,215^  square  feet.    Some  of  your  correspondents 
frequently  require  to  know  the  heating  surfaoe  of 
locomotive-  tubes,  and  I  think  it  will  be  useful  to 
them  to  have  tho  following  rule :— Diameter  of 
tubes  in  inches  and  decimals  x  31416  (for  circum- 
ference), x  length  of  tubes  between  tube  plates  is 
inches  and  decimals,  x  by  number  of  tubes  +  144, 
=  area  in  feet  and  decimals."    A*  to  tbe  second 
question,  "  How  many  turns  4ft.,  5ft.,  6ft.  8Jin., 
I  and  7ft.  wheels  make  a  mile?"  I  have  worked  out 
|  the  following  table  showing  the  number  of  revolu- 
'  tions  different  sixes  of  railway  wheels  make  per 
!  mile : — 


Diameter  of  Wheel. 

3  feet   

4  feet   

5  f oet   

6  feet   

6  feet  8i  inches 

7  feet   

8  feet   

March  7th. 


^Revolutions  per  Mile. 

  560-22 

  42016 

  33613 

  280-11 

  25058 

  24009 

  21008 

C.  E.  8. 


[10649.}— Iwcwwbd  I  beg  to  hand  you  the  speed 
of  two  of  our  fastest  trains — vix.,  the  11.45  a.m. 
express  Paddington  (Great  Western),  and  the  10 
o'clock  express  King's  Cross  (Great  Northern),  as 
worked  out  from  the  time-book.  I  have  only  worked 
the  latter's  average  to  Newark,  in  order  to  corre- 
spond, as  near  as  possible,  with  the  Great  Western. 
Next  week  I  purpose  giving  the  completion  of  both 
these  trains — i.e.,  to  Exeter  and  York,  and  also  the 
actual  working  from  observation  : — 

Great  Western. 

Miles.      Stations.       Arrive.  Depart.  Speed. 

...  Paddington   11.45  ... 

'77i  ...  Swindon  June.  ...  1112  ...   1.22  ...  53  2758 

106}  ...  Bath  ...  1.56  ...   1.58  ...  52  0588 

1181  ...  Bristol  ...  2.21    30  6521 


3)1359867 


45-3289 

per  hour.  Or,  on  taking  out  tho  actual  time 
stopped,  time  running  118fc  miles  =  156  minutes  — 

(10  +  2)  =  144  minutes  ,\  average  =  — }- *— 

144 

=•  49*375  miles  per  hour. 

Great  Northern. 
Stations.       Arrive.  Depart. 
King's  Cross  ... 
Peterborough  ...  11.30 
Grantham       ...  12.17 


Miles. 


Speed. 


76, 
105} 

120   ...  Newark  (pass) ...  12-41  .. 


10.  0 

11.35 
12.21 


50  8333 
41-4285 
44  25 


3)136  5118 


45-5039 

per  hour.  Or,  on  taking  out  the  actual  time 
stopped,  time  running  120  miles  »  161  minutes  — 

(5  +  4  min.)  =»  152  minutes  .'.  average  =  — -  *  ?? 

152 

—  47  365  per  hour  .'.  difference  in  speed  =  49  375 
Great  Western,  and  47  365  Great  Northern.  Great 
Western  exceeds  Great  Northern  by  2  01  miles  per 
hour.  Ariel. 


[10650.]— I  am  very  much  surprised  to  see  the 
statement  of  "  Express  Driver  "  (10556)  with  regard 
to  tho  weight  on  the  G.  N.  B.  bogies.  Does  he 
think  that,  because  these  engines  are  not  designed 
and  constructed  by  Midland  meu,  they  are  so 
absurdly  weighted  as  to  have  2  J  tons  on  each  bogie- 
wlieel  ?  If  the  G.  N.  men  were  a  set  of  boiler  smiths 
l  and  labourers,  I  would  let  it  pa.«s,  bnt  as  I  have  seen 
several  of  these  splendid  engines  weighed,  I  beg  to 
inform  "  Express  Driver  "  that,  instead  of  placing 
2J  tons  on  the  bogie-wheels,  the  leading  pair  had 


7  tons ;  trailing  pair,  8  tons ;  driving  wheels,  IS 
tons ;  trailing  wheels,  8  teas  9  cwt  ~  38  toni  9cwt. 
Now,  this  looks  very  different.  I  also  inform 
"  Express  Driver  "  that  he  is  in  error  when  saving 
that  the  G.  N.  engines  left  tbe  metals  so  easily  at 
Abbott's  Bipton  owing  to  the  bogies.  Now,  as  one 
of  tbe  engines  was  a  7ft.  single-wheel  engine,  and 
there  was  hot  one  bogie  engine  (No.  48),  Iain  at  a 
loss  to  see  where  the  bogies  were ;  beside*,  whatever 
Midland  men  may  think,  I  know  that  it  is  a  very 
generally  understood  thing  among  locomotive  sum. 
neers  that  "  bogie  "  engines  are  preferable  to  those 
with  a  single  pair  of  wheels.  Of  course,  if  "  Express 
Driver"  and  his  coupled  engine  bad  been  running 
the  unfortunate  train  in  tho  above  instance,  we 
should  have  seen  "  Narrow  escape  of  the  Scotch 
Express,"  and  not  "  Terrible  double  collision  on  the 
G.  N.  B."  The  discussion  on  express  engines  has 
certainly  been  very  instructive,  but  I  can't  see  that 
it  has  been  proved  that  coupled  wheels  wo  prefer- 
able  to  single.  I  take  the  G.  W.  B.,  the  G.  N.  £., 
and  the  Caledonian,  where  I  know  that  single 
engines  have  done  ijood  service.  The  new  single 
engines  of  the  G.  W.  B.  Co.  are  very  fine— cylin- 
ders 18  x  24,  driving  wheels  7ft.  But  why  it 
"  Express  Driver  "  so  remarkably  silent  as  regards 
the  littlo  accidents  on  his  own  road?  For  instance,  in 
February  last  I  remember  the  express  at  Derby 
walking  off  the  road  as  coolly  as  possible,  and  cer- 
tainly not  going  10  miles  per  hour.  Then  tberewai 
the  Luton  accident,  again,  and  several  others  I  saw 
at  the  beginning  of  the  year.  "  Express  Driver" 
must  remember  all  these  were  engines  with  one  fair 
of  leading  wheels.  I  suppose  he  thinks  that  the 
old  ball  and  socket  joints  on  the  feed-pipes  are  pre- 
ferable, as  I  see  the  Midland  are  still  partial  to 
them.  Will  "  Express  Driver  "  kindly  tell  me  how 
much  water  and  coal  the  Midland  tenders  can  boU  ? 
I  also  observe  in  engines  of  one  class  that  the  blast- 
pipes  are  often  2in.  above  and  sometimes  as  mach 
below  tbe  top  row  of  tubes,  and  the  pipes  themselves 
vary  in  their  diameters  ;  some  are  4in.,  others  4Ji«., 
others  44;in.  diameter.  Now,  as  this  is  dene  on  the 
tho  Midland, of  course  it  is  right,  hut  will  "  Express 
Driver"  give  us  reasons  for  all  these?  I  bat* 
known  meu  that  have  been  scene-painters,  goods' 
guards,  ironmongers,  and  boiler  smiths  put  on  rail- 
ways in  responsible  posts.  Most  railway  men  that 
read  our  paper  will  have  seen  or  heard  of  tbe  sane 
thing.  "  Engine  Drivers,"  Ac.,  tried  before  a  set 
of  shopkeepers  and  clerks  as  a  jury,  and  railway 
companies  fretting  out  of  every  scrape  they  get  into 
with  something  like  a  caution  from  the  learned  and 
highly  intelligent  gentlemen  of  the  jury — men  that 
don't  know  a  slide  from  a  cylinder. 

John  H.  Chalmers. 


REVOLUTIONS  OP  WHEELS. 

[10651.}— In  answer  to  "  Express  Driver,"  to  find 
the  number  of  revolutions  In  a  mile  made  by  a  wheel 
of  given  diameter,  since  there  are  5,280  feet  in  s 
mile  tbe  number  of  revolutions  is  found  by  dividing 
5,280  by  the  number  expressing  the  circumference 
of  the  wheel  in  feet.  But  the  circumference  is  to 
the  diameter  approximately  as  22  to  7 — i.e.,  as  5,280 
to  1,680.  Therefore  the  same  result  is  obtained  by 
dividing  1,680  by  the  number  expressing  the  dia- 
meter of  the  wheel  in  feet.    Thus  the  number  of 

1C80 

revolutions  made  in  a  mile  by  an  8ft.  wheal  is  —„ 
1080 

=  210,  by  a  6ft.  8in.  wheel  -jj  =  252,  4«.  G. 


STAYS  FOR  GENTLEMEN. 

[10652.  |-lN  answer  to  "  J.  K.'s  "  inquiry  (letter 
10503,  p.  611),  I  can  give  the  results  of  17  years 
experience  of  wearing  stays  without  intermission. 
At  the  age  of  14  I  had  the  misfortune  to  contract  I 
lateral  curvature  of  the  spine,  for  which  I  underwent 
a  tedious  course  of  treatment  by  a  oe'?Drft*?^/?"5 
surgeon.  I  was  duly  tormented  by  being  stretched 
for  four  hours  daily  upon  a  "  lit  mecanique,'  with 
my  ankles  in  padded  stocks,  iron  cratches  under 
my  arms,  my  wrists  strap  red  down  to  tbe  *<™SJ'! 
my  couch,  my  waist  confined  immoveably  in  a  broad 
leathern  belt,  and  even  my  head  fixed  to  the  pd»" 
by  a  complicated  leathern  bridle.  Tbe  spine  was 
then  straightened  by  the  bed  itself  being  gradually 
screwed  out  longitudinally ;  but  tbe  aotusl  pain 
endured  by  the  proportionate  pressure  on  the  ankles, 
waist,  and  armpits  was  really  very  considerable. 
Before  being  released  from  the  couch  I  was  always 
supplied  with  an  apparatus  to  maintain  tbe  spme 
in  the  position  gained  during  the  treatment.  I"» 
consisted  of  a  padded  steel  belt  resting  on  tbe  nip*, 
to  which  was  attached  a  back-bar  ana  a  CTOM"£.e" 
carrying  crutches  for  the  arms,  the  whole  banw 
made  to  fit  like  a  glove  by  means  of  straps  an 
buckles.  I  was  only  relieved  of  this  to  be  again  ex- 
tended on  the  mechanical  couch,  and  forto»iejJ> 
being  of  a  strong  constitution,  I  was  able  ^obear  tnu 
severe  treatment  for  the  necessary  six  weeks  during 
which  it  lasted,  and  at  the  end  of  which  time  W 
spine  was  certainly  rendered  as  straight  as  a  m  • 
Hut  the  weakness  of  the  back  continued,  and  j£. 
Taveruier  insisted  upon  my  constantly  wearmk 
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mechanical  stays,  made  very  like  ladies',  but  with 
perfect] j  stiff  busks  both  in  front  and  at  the  back, 
•ad  aUo  at  the  sides.    These  were  laced  on  closely, 
Wit  not  tightly,  and  after  a  year  I  was  able  to  leave 
them  off,  and  was  then  told  to  wear  ordinary  ladies' 
itay.4,  strongly  wbalel>oned  ;  and  the  comfort  and 
tqpport  I  hare  ever  since  derived  from  these  hare 
orrer  permitted  me  to  discard  litem.    I  have  occa- 
uoaally  tried  doing  so,  and,  altbongh  my  back  is 
now  quite  strong  again,  I  would  sooner  forego  any 
comfort  than  my  stays,  which  feel  so  intensely  com- 
fortable and  keep  one  so  well  together,  besides  cer 
taudy, to  a  great  extent,  prereu ting  corpulence.  ] 
generally  get  them  in  Paris,  from  a  stay  maker  in 
Use  Bee  de  la  Paix  ;  but  the  last  two  pairs  I  bare  had 
aide  in  London — one  in  the  Tottenham  Court-road, 
oo  the  left-baud  side  going  up ;  and  the  other  by  a 
rtaymaker  near  the  Victoria  Station.    Both  have 
toe  new  swanbill  busks,  which  are  more  comfortable 
than  the  eld  kind,  and  keep  the  figure  very  fiat, 
bare  never  found  any  difficulty  in  getting  stays 
made  to  my  measure,  and  I  think  the  only  difference 
between  them  and  ladies'  is  the  proportionately 
larger  lite  of  the  waist  in  men  to  the  hips  and 
cheat-  I  am  92  years  old,  nearly  6ft.  high,  and  my 
Hte  for  stays  is  about  13in.  depth  in  front,  a  little 
more  behind,  waist  measure  about  27in.  or  28in., 
cbstt  and  hip  measure  38in.  or  40in.    These  may 
Mm  for  a  guide  to  "J.  K."    Of  coarse  the  stays 
isould  nerer  meet  behind,  to  allow  for  the  varying 
wsiit  measure,  which  will  be  found  to  undergo  a 
wonderful  change  at  different  times  of  the  year  and 
rader  different  states  of  health,  ice.    I  hare  often 
pulled  myself  in  with  the  greatest  comfort  to  25in., 
ir.d  as  often  had  to  change  my  stays  for  a  larger 
pair,  allowing  of  nearly  30in. ,  or  even  31in.  There 
is  nt  role,  as  "  J.  K."  will  find.   As  I  wear  a  jersey 
both  summer  and  winter,  I  generally  wear  my  stays 
onr  it ;  but  I  know  tome  men  who  prefer  wearing 
thra  over  the  shirt,  with  a  high  waistcoat.  I  am  pas- 
riooattly  fond  of  tennis  (real — not  lawn),  and,  as  I 
plat  ia  a  flannel  shirt  and  trousers,  I  naturally  leave 
off  stars  during  such  violent  exercise- 
As  the  subject  may  interest  many  readers,  I  trust 
tUs  letter,  notwithstanding  its  length,  may  be 
allowed  to  appear.  Evelyn  H.  Stanley. 

P.S.— It  would  interest  me  greatly  to  know 
whether  the  treatment  for  spinal  curvature  in 
EjSgUsh  orthopredic  institutions  in  any  way  re- 
sembles what  wa*  applied  to  mo  in  Paris.  It  was 
certainly  most  effective ;  and  I  don't  suppose  the 
tmp'.e  Ijing-down  process,  as  sometimes  recom- 
mended, would  bavo  ever  cured  me.  I  have  dis- 
tinctly felt,  by  the  diminished  pressure  on  my 
ankles  and  arms,  the  spine  gradually  returning  to 
it*  place ;  and  tbo  lending  screw,  which  produced 
the  stretch,  was  often  moved  several  threads  during 
one  operation.  The  most  unpleasant  part  of  the 
process  was  the  manacling  of  the  wrists  :  but  this 
was  quite  necessary,  as  otherwise  tbo  pull  on  the 
crotches  wonld  have  forced  tho  arms  out  laterally. 
Besides,  the  bracelets  were  very  carefully  lined  with 
leather.  The  helpless  feeling  of  restraint  was, 
however,  distressing  at  first. — E.  H.  8. 


definiteness  of  chemical  character;  while  progres- 
sive departures  from  these  simplest  conditions  give 
multiple  variations  up  to  the  limit  of  absolute  simi- 
larity, with  no  ratio  of  combination  whatever. 

This  electro-law  is  universally  paramount,  seen  to 
best  advantage  in  the  primary  union  of  elements, 
but  generally  predominant  with  idic  and  ealtic 
forms  of  combinatiou. 

"A  strong  acid  (most  negative)  and  a  strong 
base  (most  positive)  form  by  their  union  neutral 
stable  salts,  which  are  not  perceptibly  decomposed 
by  water,  and  are  not  modified  by  excess  of  base." — 
Bertholet. 

Herein  is  anticipated  the  contention  of  our 
greatest  living  authorities  that  atomicities  "  perse" 
must  be  gives  np !  And  these  groups  are  only  rela- 
tive or  in  relation  with  O,  01,  aad  the  negative  or 
acidifying  elements.  Chlorine  is  definitely  raon- 
atomic  with  E,  yet  most  normally  quin-  or  septic ic 
with  0,  &o. 

A  good  list  of  the  elements  is  quite  a  thing  of 
the  future,  and,  did  we  respect  a  passing  fashion, 
the  oerite  metals  would  have  to  be  placed  high  up 
the  series,  with  sulphur  or  gold,  as  tri-atomic, 
which  they  certainly  are  not ! 


Oxygen 
Chlorine 
Bromine 
Iodine 
V*  Fluorine 
it  Nitrogen 
Phosphorus 
Antimony 
Arsenic 
Vanadium 

Sulphur 
Selenium 
Tellurium 
Gold 
03  Chromium 


CIO7 
BrOj 

10; 
FQ, 
NOi 
P0-, 
SbOi 
AsOj 
V0& 


Uranium 
Aluminum 
_  Iridium 
Ruthenium 
Cobalt 
Thorium 


U2O, 

AljOj 

IrsO, 

RujO, 

Co.O, 

Th."0| 


S0S 
8e03 
TeOs 
AuOs 
CrOj 

Molybdenum  MoOj 


TRICYCLES  FOB  LADIES,  OR  LIGHT 
PLEASCBH  CARRIAGES  FOR  AIR- 
INGS, &a. 

[106S3.}— Yod  bad  a  hint  in  your  paper  of  3rd  fast, 
v  to  the  number  of  valuable  suggestions  which  con- 
stantly appear  for  the  benefit  of  tho  "  sterner  "  sex, 
aooVhallenging  some  consideration  of  the  same  kind 
for  that  of  the  "  weaker."  The  remark  struck  me  in 
r*eard  to  the  rage  just  row  for  bicycles,  and  revived 
a  thought  I  bare  long'had  in  my  own  mind,  which 
i»  this— viz.,  could  there  not  be  devised  and  brought 
out  into  use,  something  to  suit  the  hvly — not  the 
mere  aged  or  invalid— hut  the  ordinary  one,  who 
can  walk  but  little,  and  would  prise  some  means  of 
out-door  airing  or  of  reaching  longer  distances 
than  could  otherwise  be  compassed,  except  at  con- 
nderaNe  cost  and  trouble.  I  am  convinced  that, 
were  a  "tricycle  ladies'  carriage,"  graceful  and  at- 
tractive in  size,  form,  and  de.-ign,  light  of  wheel, 
saieand  comfortable  in  seat,  and  as  easy  of  pro- 
pahion  from  tahind  as  possible,  brought  out  under 
share  (at  firet  at  least)  of  suita'-lo  patronape, 
taocfsads  and  tons  of  thousands  of  Indies  would 
hail  and  secure  in  time  the  use  of  the  same,  who 
Mw  almost  envy  the  "little  ones"  in  the  pcram- 
bslator,  but  wfao  would  never  step  into  the  Bath 
or  invalid  chair,  ami  thousands  more  who  do,  for 
want  of  something  better.  J.  L. 


CLASSIFICATION  OF  THE  ELEMENTS. 

^lOtti.}— B.  Tebvet  wishes  fur  an  elcctro- 
»jrangemeot  of  the* elements.  The  following  is 
offer*!  ss  an  incipient  approximation,  giving  groups. 
•-  parallel  lists  ol  oxide*,  chlorides,  bromides, 
ttdide*,  and  cyanid.s  be  compared,  taking  tho  most 
"armsl  types  of  combination,  they  will  be  found 
ronarkably  identical  in  character;  we  therefore 
aUe«»as  representative  of  the  others. 

The  ideas  iuvolved  are,  that  electro-remoteness 
PT*  strength  of  union,  simplicity  of  type,  and 


Tungsten 
Bismuth 

Carbon 
Boron 
Silicinm 
Tin 

Titanium 
a©  Mercury 
Zircon  inm 
Palladium 
Platinum 
Niobium 
Tantalum 
$   AsOs  AsCls 
)   AuOj  AnCe3 
PtOj  PtCe, 


Olncinnm  G10 

Erbium  ErO 

Didymiura  DiO 

Lanthanum  LaO 

Yttrium  YO 

Cerium  CeO 

Indinm  InO 

Silver  AgO 

Manganese  MnO 

Nickel  NiO 

Thallium  TIO 

Lead  PbO 

_  Cadmium  CdO 

Hydrogen  HO 

Copper  CuO 

Iron  FeO 

Zinc  ZnO 

Magnesium  MgO 

Calcium  CaO 

Strontium  SrO 

Barium  BaO 

Lithium  I.iO 

Sodium  NaO 

Potassium  KO  + 

Aslj  AsSj 
AuBr3  Anlj  AnF3  AuSj  AnCy3 
PtPns   Ptl2  PtF2  PtSj  PtCvj 


WOj 
BiOj 

CO, 
BoO, 
SO, 
SnOj 
TiO, 
HgO* 
ZjO, 
P.IO, 
PtO, 
NoO, 
TaO, 
AsBrs 


In  the  letters  on  "  Constant  Batteries  "  I  have 
seen  carbon-cutting  referred  to  with  feelings  akin  to 
dislike.  This  is  not  unnatural,  but  a  travelling 
"plater,"  whom  I  accidentally  encountered  the 
other  day,  gave  me  a  useful  hint  on  the  subject.  He 
said  it  was  a  common  thing,  in  "  working "  gas 
carbon,  to  make  first  a  groove,  and  into  this  run  a 
very  little  fluoric  acid— when,  according  to  him,  an 
old  rusty  saw  wonld  go  through  "  like  steam." 
This  statement  must  be  accepted  with  the  tradi- 
tional grain  of  NaCl,  but  still,  on  once  more  trying 
he  unpleasant  task,  I  found  it  a  great  assistance. 
Of  course  great  care  must  be  taken  not  to  get  the 
acid  en  the  skin,  for  the  sores  which  it  produces 
display  a  deplorable  want  ef  alacrity  ia  healing. 

Micro. 
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OXYGEN  APPARATUS. 
[10655.]— I  cannot  say  how  Mr.  Young  (letter 
10585)  arranges  his  portable  oxygen  apparatus,  but 
I  can  inform  Mr.  Lancaster  bow  others  have  done 
the  same  thing.  If  your  correspondent  is  still  on 
the  look-out  for  the  some  one  with  a  few  hours'  time 
to  devote  to  a  method  of  producing  oxygen  in  some 
simple  way  not  yet  discovered,  as  suggested  by  him 
some  time  ago,  I  fear  he  must  look  further  yet.  The 
apparatus  I  speak  of  consists  of  a  retort  with  a  small 
reservoir  for  the  gas  generated.  As  soon  as  this  is 
full  it  affects  the  light  applied  to  the  retort,  and  no 
more  gas  is  generated.  When  the  supply  is  partly 
exhausted  the  fall  of  the  stock  of  gas  again  turns 
up  the  light ;  tans  no  more  is  made  than  is  wanted, 
but  as  it  is  wanted.  A.  Pumphrey. 

OXY-HYDROGEN  GA8. 

[1 0656.1 — Dobs  "  Uranium  "  Getter  10586)  mean 
to  suggest  that  when  this  compound  gas  is  used  it 
is  one  bag  aud  sent  out  in  that  way  for  use  P  If  so, 
it  strikes  me  as  a  novelty,  for  I  always  understood 
that  the  gases  were  sent  out  in  two  bags,  and  only 
allowed  to  mix  in  or  near  the  burner  just  before 
ignition,  and  even  then  with  all  precautions  in  the 
shape  of  safety  burners.  B.  P.  A. 

CONSTANT  BATTERIES— CUTTING 
CARBON. 

J10657- !— The  letter  of  "  Tostepbanus  "  (10577) 
might  possibly  convey  the  impression  that  I  sailed' 
in  the  same  boot  with  the  gentleman  who  wrote  of 
"horrid  centimetres" — an  honour  whirh  I  do  not 
de-ire.  Lot  me,  therefore,  remark  that  in  my 
opinion,  a*  in  that  of  "  Iostephanus,"  a  knowledge  of 
the  metrical  system  is  simply  indi-pensable  to 
the  scientific  student.  And  why  object  to  that  of 
which  the  great  merit  is  its  extreme  simplicity  r 
Blessed  with  decimal  weights  and  measure?,  and  a 
decimal  (centigrade)  thermometer  scale,  I,  for  one, 
long  to  have  the  handling  also  of  a  decimal  coinage. 


INSTRUCTIONS  FOR  MAKING  A 
SMALL  INDUCTION  COIL.-II 
[10658.}— Wb  will  suppose  that  the  secondary 
wire  has  been  tested,  and  is  found  or  made  all 
right.    Now,  place  the  bobbin  in  the  uprights, 
take  one  end   of  the  wire  and  fasten  it  round 
the  end  of  the  coil,  leaving  18in.  out  for  con- 
nection ;  this  should  be  rolled  round  the  wooden 
mandrel  so  as  to  keep  it  out  of  the  way  while 
winding.    This  should  alway  be  started  at  the 
opposite  end  from  where  the  primary  begins  and 
ends,  or  at  the  side  marked  B,  Fig.  2,  and  should 
also  finish  at  the  end.    Now  commence  and  wind 
on  the  wire  from  B  to  A.    This  should  be  done  as 
neatly  as  possible,  eac'«  layer  close  to  the  last  so  as 
to  get  as  many  turns  from  B  to  A  as  possible ;  none 
of  these  should  overlap,  but  should  be  like  the 
thread  on  a  bobbin  as  it  comes  from  the  winder. 
When  you  wind  over  to  A  you  require  to  insulate  this 
layer,  which  is  done  as  follows  : — Take  the  narrow 
slip  of  paper  same  as  used  for  the  primary,  and 
cover  with  it  over  to  B,  return  i  towards  A,  then 
back  to  B  and  finish  here,  fastening  the  end  of  the 
paper  with  varnish.    This  gives  two  thicknesses 
of  paper  at  one  end  where  insulation  is  least  required, 
and  six  thicknesses  where  there  is  most  danger,  as 
the  difference  of  tension  is  greatest  at  this  end  ; 
now  wind  the  next  layer  of  wire  over  to  B,  in- 
sulate as  before,  but  this  time  commencing  at  B» 
and  finishing  at  A,  with  six  thicknesses  as  before, 
thus  giving  the  greatest  thickness  at  each  end 
alternately,  and  just  when  required.    Great  care 
should  be  used  always  when  approaching  the  end 
with  the  wire,  and  eaeh  layer  should  be  made  a 
little  shorter  than  the  hast,  to  prevent  any  possibility 
of  the  one  layer  touching  the  last,  as  this  would 
cause  the  wire  to  pass  across  where  the  two  layers 
touched,  and  thus  the  whole  effect  of  these  would 
be  lost,  and  would  be  worse  than  useless.  Continue 
winding  the  wire  and  insulating  each  layer  carefully, 
as  explained,  until  it  is  all  used.    You  should  finish 
winding  at  end  marked  B,  so  as  to  have  both  ends  of 
secondary  at  one  end  of  coil.    Now  wind  half 
dozen  or  more  layers  of  paper  on  top  of  the  wire 
as  before,  going  right  across  with  each  layer ;  then 
get  a  large  earthenware  dish  like  a  jelly  pot ;  this 
should  be  4iu.  deep  and  3  across  ;  fill  it  half  full  of 
paraffin  wax,  and  melt  this  in  boiling  water,  same 
as  you  would  melt  gluo.    In  fact  a  glue-pot,  that  is, 
the  outer  vessel,  answers  well  for  this  purpose.  You 
should  now  dry  your  coil  thoroughly  before  the  fire 
until  you  can  scarcely  hold  it  in  your  hand  ;  this 
should  be  done  slowly  so  as  to  allow  the  heat  to  get 
quite  through.    Now  stand  the  coil  on  one  end 
amongst  the  paraffin,  and  allow  it  to  stay  there  for 
an  hour;  then  turn  it  upside  down  to  allow  the 
other  end  to  get  the  same  time  in  the  paraffin,  which 
must  be  kept  quite  hot  all  the  time ;  allow  the  coil 
now  to  cool  down,  aud  when  nearly  cold  take  a 
brush  and  dip  it  in  the  melted  paraffin,  and  allow 
the  paraffin  to  rnn  off  the  brush  into  the  spaces  at 
the  coil  ends  between  each  layer  of  wire.  This 
should  be  done  very  carefully,  so  as  to  prevent  any 
chance  of  contact  taking  place  between  the  different 
layers,  and  if  properly  done  will  make  the  coil 
quite  water-proof.    The  coil  is  now  ready  for 
mounting.    You  must  now  turn,  or  got  turned,  two- 
ends  for  the  coil,  about  4in.  in  diameter  and  jiu. 
thick,  with  a  nice  round  i  bead  on  middle  of  edge, 
in  one  of  the  ends  whilo  it  is  chucked  in  the  lathe, 
which  can  be  done  best  with  black  pitch  on  a  wooden 
chuok  ;  put  a  hole  through  tho  centre  lin.  diameter, 
then  when  tho  one  side  of  the  end  is  fini^heil,  which 
can  be  done  by  hollowing  it  out  a  little  from  the 
centre  to  the  edge,  leaving  these  thickest,  take  it  off 
the  chuck  and  cluck  it  on  another  one  made  to  fit  into 
the  lin.  hole  in  the  centre,  turning  the  other  side 
out— that  is,  the  side  that  was  on  the  chuck  lost ; 
now  clean  off  the  pitch  aud  at  the  same  time  widen 
tbo  hole  in  the  centre  for  Jin.  in  until  it  fits  the 
paper  tube  the  coil  is  bnili  on.   The  other  end  is 
done  in  the  same  way.  but  the  bole  through  the 
centre  is  to  be  jin.,  widoning  the  other  side  to  fit 
the  tube,  Jin.    This  should  be  made  of  mahogany, 
or  some  fancy  wood.    Noxt  get  n  piece  of  brass 
tube  lin.  by  7in.  ;  this  is  for  the  regulator,  for  use 
when  using  the  coil  for  medical  purposes,  and  will 
regulate  the  power  with  the  greatest  nicety.    To  pre- 
pare this,  chuck  it  in  tho  lath",  or  get  it  done  ;  first 
use  a  rough  file,  then  a  smooth  one,  and  finish  with 
emery  cloth,  true  the  ends,  and  thin  one  from  the 
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inside  ;  this  caa  be  done  with  cutting-off  tool,  then 
take  a  round  nosed  burninher — as  used  for  burnish* 
ing  in  the  lathe,  and  by  pressing  against  the  inside 
of  tubo  where  thinned  at  the  extreme  end  the  tube 
will  become  wider  there,  and  should  be  made  to  fit 
inside  of  the  coil-tube  just  neat.  This  will  allow 
it  to  slide  freely  through  the  wooden  end  of  coil,  all 
but  the  part  where  widened :  next  tin  the  other  end  of 
the  brass  tube  inside  about  \m  .  take  a  piece  of  No. 
16  wire  (brass  or  copper  will  do),  and  solder  it  round 
the  inside  of  tube.  Now  put  the  tnbe  back  iu  the 
lathe,  finish  off  nicely  with  emery  and  lacquer  while 
hot,  next  get  a  glass  kuob — these  hare  a  screw  on 
them  and  should  fit  into  the  end  of  tube  where  wire 
is  soldered — cut  or  grind  a  piece  of  the  end  of 
screw  until  it  U  barely  iin.  long,  then  put  the 
brass  tube  through  the  coil-end,  keeping  the  widened 
end  to  the  inside,  put  tho  glass  knob  in  place  and 
hold  tho  tnbe  in  a  vertical  position,  then  pour  a 
little  plastor  of  Paris,  made  pretty  thin,  from  the 
wide  end  of  tube,  keep  it  quite  steady  for  a  few 
minutes  until  the  plaster  sets.  This  makes  a  nice 
finish  for  the  regulator.  Tele  Lineman. 


RADIOMETERS. 

[10639.1 — At  present  I  do  not  propose  to  say  much 
more  on  the  radiometer  till  I  have  had  more  time 
to  experiment,  and  have  read  up  on  the  subject,  nave 
to  say  that  in  mv  letter  (10321)  I  truly  described 
what  I  did,  and  all  that  I  did,  and  that  I  used  the 
term  light  (describing  it  as  produced  by  a  lamp)  in 
its  ordinary  cerise,  and  with  all  its  ordinary  attributes 
—viz.,  light  coupled  with  heat.  The  Rev.  H.  C.  Key 
will  see  from  my  letter  (10582)  that  I  have  shown 
that  heat  without  light  will  make  the  instrument 
rotate.  I  must  however  add  that  since  I  wrote 
(10582)  I  have  again  tried  the  experiment  with  snrno 
results  as  before.  In  addition,  howover,  I  tried  the 
effect  of  bringing  a  lighted  vesta  near  the  radio- 
meter after  it  had  been  started  by  heat  alone.  The 
result  was  a  much  increased  celerity  of  rotation. 
I  cannot  think  that  the  heat  was  sensibly  increased 
by  the  wax  vesta,  and  I  am  at  present  drivon  to  the 
conclusion  :  1,  That  both  heat  alone  and  light  alone 
will  cause  rotation.  (I  say  light  alone  on  the 
authority  of  Mr.  Crookes'  experiments,  as  detailed  in 
Daily  Telegraph,  of  30th  April,  1875,  in  the  following 
passage  :— "  And  this  effect  is  very  little  altered  if 
an  alum  plate  be  interposed  so  that  no  heat-rays 
pass  along  with  tho  light");  and  2,  that  though 
heat  alone  will  cause  rotation,  still  that  the  addition 
of  light,  without  sensibly  increasing  the  heat,  will 
cause  a  much  quicker  rotation.  See  also  Times,  14th 
Feb.,  1876.  B.  P.  A. 

[10660.]-"  B.  P.  A."  (10619,  p.  14)  has  com- 
mitted a  common  error  in  supposing  that  the  closing 
of  air-inlets  to  a  Kunsen  burner  reduces  the  beat. 
If  he  had  tested  the  radiated  heat  by  a  sensitive 
thermometer  ho  would  have  found  that  it  is  very 
considerably  increased,  quite  sufficiently  to  account 
for  its  different  action  on  the  radiometer.  The 
total  amount  of  beut  given  by  the  burner  is  the 
same,  whatever  the  conditions.  With  the  same  gas 
supply  iU  character  aad  value  for  certain  specific 
work  may  be  varied,  but  its  quantity  cannot  be 
altered  except  by  preventing  perfect  combustion 
and  sending  off  unconsuniod  carbon. 

Thomas  Fletcher. 


[10661.1— The  following  notes  of  some  experi- 
ments I  have  recently  mode  will  perhaps  interest 
those  of  your  readers  who  possess  a  radiometer,  or 
who,  without  the  instrument,  are  speculating  as  to 
the  cause  of  its  action. 

Experiment  1.— Tuesday  night,  March  7,  1876; 
time,  9  p.m.  Temperature  of  laboratory,  50'  F. ; 
temperature  of  open  air,  38'  F.  Removed  the 
radiometer  from  tho  laboratory  to  tho  open  air. 
Result :  Rapid  reverse  revolution. 

Experiment  2. — Thursday  morning,  March  9; 
time,  10.30  a.m.  Temperature  of  laboratory,  54° ; 
open  air,  39'.  Removed  the  radiometer  from  tho 
laboratory  to  a  dark  chamber,  placed  two  hours 
previously  under  a  N.  wall,  and  receiving  the  full 
radiation!  from  N.  and  N.W.  sky.  Result:  Ex- 
ceedingly slow  reverse  revolution.  Admitted  the 
light  of  the  N.W.  sky  for  one  second.  Remit: 
Instant  direct  revolution.  Repeated  the  experiment 
several  times  with  tho  same  result. 

Experiment  3.—  Sunday,  March  12 :  time,  10.45 
a.m.  Snow  falling  rapidly  and  heavily.  Buried 
the  radiometer,  under  a  N.  wall,  in  a  mass  of 
melting  snow,  leaving-  a  very  small  hole  at  the  top 
as  a  means  of  observing  tho  discs.  Result :  Rapid 
and  continuous  dirrcl  revolution. 

Experiment  4.  — March  12;  time.  0.30  p.m., 
nearly  dark.  Again  buried  the  radiometer  in  melt- 
ing snow,  leaving  a  small  hole,  as  iv  the  morning's 
experiment.    Result:  Slow  reverse  revolution. 

Experiment  5.— Covered  the  instrument  entirely, 
and  left  it  for  live  minutes  ;  then  removed  a  portion 
of  the  snow  with  a  spoon  previously  cooled  in  the 
melting  i>now.  Result :  Found  that  the  vanes  were 
absolutely  still. 


Questions. — What  caused  the  reverse  motion  iii 
Experiment  1  f  What  the  direct  motion  on  admit- 
ting a  gleam  of  light  in  Experiment  2?  Why  did 
the  vanes  revolve  so  rapidly  and  persistently  as  in 
Experiment  3? 

Why  did  not  the  results  of  Experiments  4  and  5 
agree  with  those  of  Experiment  3,  since  all  the 
conditions  were  the  same,  excepting  the  intensity 
of  the  diffused  light  ? 

Do  Experiments  3,  4,  5  tend  to  establish  that 
both  light  and  heat  are  competent  to  produce 
motion  of  the  vanes  in  tho  radiometer  P 

Q.  H.  With. 

PETROLEUM  STOVES. 

[10662.1— If  *'  Ariel"  Getter  10575)  will  kindly 
answer  the  following  queries,  some  practical  good 
may  accrue  to  an  unfortunate  possessor  of  a  four- 
burner  stovo:— No.  1.  Did  you  ever  cook  a  fruit 
tart  successfully ?  If  so,  how  many  hours  did  it  take? 

2.  Have  you  cooked,  say,  in  fifteen  minutes,  a  chop  ? 

3.  Have  you  ever  cooked  a  niece  of  moat  weighing 
more  than  half  a  pound  ?  If  so,  what  weight,  as 
much  as  four  pounds,  and  how  long  n  time  did  it 
taker  I  fear  to  ask  if  you  ever  cooked  a  piece  of 
pork,  as  by  ray  experience  this  is  a  joint  that 
necessitates  lighting  the  stove  before  retiring  to 
rest  the  previous  night  for  any  chance  of  its  being 
properly  cooked  by  dinner  time  next  day.  How  do 
you  get  rid  of  tho  dense  steam,  blowing  off  all  tho 
time  the  stove  is  tryiug  to  cook,  which  makes  one 
feel  a  heavy  wash  is  going  on  ?  I  havo  given  my 
stove  every  trial ;  the  wicks  aro  properly  trimmed, 
and  though  the  heat  is  great  from  four  burners 
I  get  nothing  cooked — the  outside  is  burnt,  the  in- 
side quite  undressed,  a  fruit  tart  comes  out  unbaked, 
with  tho  fruit  itself  burnt  to  cinder  and  tho  dish 
spoilt.  If  your  stovo  only  cooks  a  chop  it  is  an 
expensive  outlay  of  50s.  ;  mine  cost  £h,  which  is  a 
greater  useless  outlay,  if  I  can  even  do  what  yon 
have  only  as  yet  done,  as  fur  as  I  follow  your 
letter.  I  bought  my  stove  from  seeing  an  advertise- 
ment where  it  was  stated  vegetable*,  fish,  and  a 
moderate-sized  joint  of  meat  could  be  properly 
cooked  in  almut  the  same  timo  as  by  a  coal  tire.  My 
experience  leads  me  to  think  nothing  nearer  u 
dinner  for  six  is  offered  than  one  chop  at  a  time, 
and  I  am  disappointed  at  the  same  ratio  as  my 
dinner  is  reduced.  My  imagination  led  me  to  believe 
a  nice  joint  of  meat,  at  least,  four  pounds,  two 
kinds  of  vegetables,  aud  a  fruit  tart  could  be  offered 
as  a  solace  against  the  outlay  of  five  pounds.  All  I 
get  is  a  complicated  apparatus  that  does  not  cook 
me  a  chop,  and  is  as  magical  in  its  non-cooking 
powers  as  some  legerdermain  contrivances  are  in 
turning  out  hot  pudding,  &c.  I  believe  I  am  your 
Job,  having  written  some  timo  back  and  received 
but  slight  consolation.  Nap. 


[10663.1 — I  WA8  unable  in  my  former  letter 
(10575,  p.  662)  to  say  all  I  wished  to  "  C.  H.  R.V.," 
but  now  proceed  to  answer  his  query  fully.  From 
his  description  I  think  his  stovo  is  a  cooker,  as  I 
never  heard  of  any  other  kind  with  so  broad  a 
wick,  and  I  think  he  must  have  been  using  it  to 
heat  a  room,  as  he  complains  of  the  smell.  Now, 
these  stoves,  being  intended  for  cooking,  are  cut 
down  very  low,  to  allow  the  kettle,  or  other  utensil, 
to  approach  very  near  to  tho  flame,  so  that  there 
is  no  room  for  a  chimney  or  other  means  to  make 
the  combustion  perfect.  This,  as  most  people  are 
aware,  is  accomplished  by  causing  a  current  of  air 
to  irapivge  against  tho  flame,  which  current  is 
generated  by  a  chimney,  or  some  substitute.  The 
substitute  in  these  cooking  stoves  is  the  bronzed 
cylinder  and  utensil  used  for  cooking.  The  latter, 
by  partially  closing  the  orifice  at  top,  and  by  dis- 
placing a  portion  of  air  iu  the  cylinder  (which  fits  on 
top  of  burners),  causes  a  quicker  draught,  as  can  easily 
be  understood  by  those  who  have  one  of  the  stoves. 
But  when  the  kettle  is  not  on  top  of  the  cooker, 
there  is  nothing  to  produce  the  draught  sufficient  to 
cause  the  perfect  combustion  before  described.  A  nd 
consequently  the  imperfectly  burnt  oil  smells  dis- 
agreeably. Another  cause  of  smell  and  smoke  is, 
that  some  people  get  the  wicks  above  the  slotted 
domes  which  are  placed  over  the  burners  ;  this  must 
never  be  allowed,  as  these  domes  play  the  most  im- 
portant pari  in  Oanting  the  impingement  of  tho  air 
ngainst  the  flame,  which,  as  I  before  said,  is  the  way 
in  which  perfect  combustion  is  produced,  and  these 
domes  cnu  only  fulfil  their  office  when  the  wick  is 
below  thom.  Care  should,  thereforo,  be  taken  that 
the  wick  is  below  these  domes,  and  a  little,  say  a 
sixteenth  of  an  iuch,  above  tho  flat  tubes  containing 
tho  wick.  If  the  explanation  offered  in  my  first 
does  not  account  for  the  stove  smelling,  I  think  one 
of  those  enumerate  1  above  will  do  so.  I  would  also 
bring  before  the  readers  of  "ours,"  who  use 
petroleum  lamps,  the  very  great  importance 
attaching  to  a  perfectly  dry  wick— i.e.,  one  that 
has  been  deprived  of  all  moisture  by  being  placed 
in  an  oven  or  some  such  hot  [dace,  before  being 
used  the  fir.t  thus.  The  wic'.:,  while  lying  by, 
absorbs  moist  ire  from  the  atmosphere,  which,  if 
not  driven  out  a*  above,  prevents  the  free  flow  of  tho 


oil  to  the  flame,  which  results  from  unopposed  capil- 
lary attraction.  After  tho  wick  has  once  been 
soaked  in  the  petroleum,  the  oil  prevents  the  absorp- 
tion of  any  moisture.  A  lamp  is  often  accused 
of  being  badly  constructed,  and  condemned  as  a 
nuisance,  simply  on  account  of  the  wick  not  having 
been  dried.  To  the  uninitiated  it  may  seem  a  very 
small  matter,  but  I  can  state  from  personal  expe- 
rience that  the  result  of  doing  it  is  wonderful,  in  fact 
it  makes  all  the  difference  between  a  lamp,  whether 
used  as  a  stovo  or  alight,  burning  satisfactorily  and 
unsatisfactorily. 

Petroleum  stoves !  I  have  written  your  praise — I 
havo  defended  you  from  your  detractors,  I  have  en- 
deavoured to  instruct  the  tyro  in  your  use.  Desir- 
able though  you  be  to  warm  a  bedroom  on  a  cold 
night,  useful  and  expedient  to  cook  a  chop  or  boil  an 
egg,  still  I  must  be  honest,  and ,  comfortably  settled 
with  heels  on  the  mantel  and  a  weed  for  a  com- 
panion, I  cannot  help  exclaiming,  "  Grate-ful(l)  fire, 
with  all  thy  faults  I  lovo  thoe  still."  Ariel. 


HARMONIUM  REEDS— A  CAUTION. 

| .10664. J— I  am  much  obliged  to  "  W.  N-— L."  fp. 
18,  reply  25140)  for  the  information  concerning  the 
"  broad  bent  reeds  voiced  and  tuned."  I  did  not 
know  what  they  were  like — now  I  can  guess.  It  may 
be  as  well,  however,  if  I  say  to  those  who  aro  build- 
ing or  intend  to  build  harmoniums,  that  if  they  use 
the  scales  aud  sizes  of  apertures  given  here  and 
there  by  me,  with  "  broad  bent  reeds  voiced  and 
tuned,"  they  will  probably  be  disappointed  in  the 
result.  They  will,  on  the  contrary,  be  quite  safe  if 
they  buy  ordinary  reeds.  I  do  not  believe  it  to  be 
possible  to  '"voice  and  tnno  "  reeds  properly  until 
they  are  on  the  pan  ;  doubtless,  a  skilled  workman 
can  make  them  somewhere  near,  but  "  somewhere  " 
is  enough  to  make  an  amateur  beware.  It  stands 
to  reason,  too,  that  a  large  reed  will  require  a 
greater  volume  of  wind,  i.e.,  larger  inlet  and  outlet 
than  ordinary  reeds,  and  if  more  loudness  is  wanted, 
probably  enlarging  the  pallet  holes  will  give  as  much 
as  is  worth  having.  The  bent  reeds  in  harmouiums 
are,  I  believe,  thicker  than  the  ordinary  ones,  and 
require  mora  pressure.  I  am  glad  to  see  the 
"  Skeleton  "  on  p.  17.  Now  jour  readers, "  Arizona" 
and  others,  ecu  work  away.  By  tho  way,  amongst 
your  many  musical  amatours  who  are  workers  in 
metal,  is  there  one  who  has  tried  to  make  steel  roeds  ? 
I  do  not  suppose  tho  qnality  of  the  tone  would  bo 
better,  but  I  think  it  possible  that  greater  pressure 
might  be  used  without  the  roods  giving,  and  they 
could  be  easily  voiced  by  softcuiug  the  tips. 

Saul  Hymen. 


CLARIONET  v.  FLUTE. 

fl0665.~ — Your  correspondent,  Frederick  Carre 
(10571),  is  by  no  means  tho  only  person  I  have  met 
with  who  has  mistaken  tho  oboe  for  its  great  uncle, 
the  bassoon  ;  they  both,  indeed,  l>elong  to  the  same 
family  of  instruments,  being  played  with  a  double 
reed.  There  is.  however,  a  still  larger  instrument  than 
tho  latter — viz.,  tho  oontra-bassoon.  which  is 
afflicted  with  a  still  more  "  awfully  bad  cold  in  its 
head  ;"  between  the  bassoon  and  oboe  are  two  other 
instruments,  the  alto-bassoon  (which  I  don't  know 
anything  about),  and  the  cor-anglais,  the  latter 
bearing  much  the  same  relation  to  tho  oboe  as  the 
viola  to  the  violin.  Tho  oboe  itself  is  a  straight 
wooden  instrument  like  tho  clarionet,  but  conical  in 
tho  bore,  and  rather  under  two  feet  in  length  ;  tho 
compass  is  from  middle  B  (or  B  flat  in  some),  to 
about  G  in  alt.  ;  I  could  never  myself  get  comfort- 
ably above  F.  iu  nit.,  which,  iudeed,  is  quite  high 
enough  for  all  practical  purposes. 

As  regards  the  choico  between  clarionet  and 
flute,  in  my  caso  there  would  bo  no  hisitation  at  all, 
but  should  at  once  select  the  former ;  and  although, 
perhaps,  I  have  no  business  to  reply  to  n  question 
addressed  to  J.  C.  Darker,  yet  I  am  sure  that  gen- 
tleman will  coincide  with  mo  in  demurring  to  the 
statement  that,  "even  with  a  tolerably  skilful  player, 
the  tone  is  inevitably  nasal." 

Being  an  ardent  lover  of  the  orchestra,  among 
other  things  I  havo  paid  great  attention  to  the  pecu- 
liarities of  wind  instruments,  and  have  always 
thought  that  the  clarionet  carried  the  palm  from  all 
others.  The  only  thing  against  its  use  in  a  room, 
being  the  slight  noise  of  rushing  wind,  often  apparent 
with  the  tone  to  a  person  standing  close  by  ;  this  is 
absent  in  tho  oboe.  O. 


SWIMMING. 

[106CG  1— I  should  like  to  make  a  few  remarks 
on  the  subject  of  swimming,  particularly  in  reference 
to  the  opinions  of  "  C.  S .,"  which,  I  think,  are 
calculated  to  mislead  people.  I  do  not  think  that 
we  have  any  evidenco  that  it  is  easier  to  swim  in 
deep  than  in  shallow  water.  In  saying  this  I  leave 
learning  to  swim  ont  of  the  question  altogether. 
From  a  long  experience  of  swimming  in  depths  from 
15  fathoms  to  as  many  inches,  I  am  of  opinion  that 
there  is  not  tho  slightest  difference  pcroeptible 
between  swimming  in  deep  and  in  shallow  water.  I 
always  found  it  a>  easy  to  swim  in  water  where  my 
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hiod<  or  feet  could  touch  the  bottom  as  out  at  sea. 
-C.  S.  "  in  his  last  letter  (March  10,  p.  662)  as  in 
t  former  one,  offers  the  suggestion  that  bodies  float- 
is!  in  deep  water  are  not  so  much  affected  by  gravi- 
totion  si  those  in  shallow  water,  as  a  reason  that  it 
it  easier  to  swim  in  the  deep  water.  Does  your 
ewrwpondent  mean  to  say  that  a  body  a  milo  out  at 
tea  is  farther  from  the  centre  of  gravity  of  the 
Mrth  than  a  similar  body  close  to  shore  at  the  same 
instant,  and  supposing  the  height  of  the  tidal  ware 
t»  be  the  same  at  both  places  P  I  confess  I  cannot 
nwJentsDC  his  arguments,  but  state  my  firm  belief 
that  s  body  floating  in  deep  water  displaces  exactly 
Of  same  amount  as  the  same  body  in  shallow  water 
of  isse  density.  The  only  cause  that  would  render 
i  body  more  buoyant  in  water  would  be  the  presence 
in  it  of  some  solid  matter,  suoh  as  salt  in  solution, 
of  wbieh  the  Black  Sea  and  Dead  Sea  are  instances . 

Bingfad. 

WATCHMAKING— To  "  Maturaliaed." 

10667.  j— I  quits  agree  with  your  correspondent, 
"S'stonlised,"  that  the  principle  adopted  by  the 
Wsltham  Company— the  going  barrel— is  the  best  one 
for  the  production  of  a  good,  sound,  cheap  watch, 
ui  I  sm  satisfied  that  it  could  be  applied  with 
neoeu  in  tbi*  country.  At  the  same  time  I  may 
•tears  that  it  would  be  by  no  means  such  an  easy 
Batter  ss  some  persons,  unacquainted  with  the 
vateb  trade  of  Eogland,  might  think  it  to  be. 

It  is  quite  true,  as  your  correspondent  observes, 
that  prejudice  runs  high  in  the  trade  against  the 
iJopuon  of  the  principle  in  this  country,  and  so 
tfUj  conservative  are  the  workmen — of  course  I  do 
tot  refer  to  their  politics  (so  also  are  the  factors,  or 
merchants,  and  the  retailers)— that  I  am  satisfied 
(hat  if  a  manufacturer  determined  to  adopt  the 
principle,  be  would  hare  to  produce  most  of  the 
nukral*  himself,  and ,  following  the  example  of  our 
wlsfcle  Prime  Minister,  "  educate  a  party  of  work- 
ma  op  to  the  question. 

Xow  this,  it  is  perfectly  clear,  would  require  that 
i  man  should  be  possessed  of  not  only  an  extensive 
knowledge  of  the  trade  but  a  considerable  capital, 
tails. mot  correspondent  intimates,  plenty  of 
English  plnck.  I  am  afraid  few  manufacturers  could 
W  found  possessing  all  these  requisites  ;  but,  given 
that  conditions,  I  firmly  believe  that  a  thorough 
fooi  time-keeper,  in  a  strong  hall-marked  case,  could 
W  produced  at  a  price  that  would  place  it  within  the 
nach  of  thousands  of  the  people,  who  are  now  unable 
b  procure  a  sound  reliable  watch. 

It  will,  perhaps,  bo  a  source  of  satisfaction  to 
'Naturalised  "  to  learn  that  I  am  informed,  on 
,  pod  authority,  that  a  manufacturer  of  some  emi- 
"tte  in  England  has  alreadly  erected  a  large 
factory,  in  the  Midlands,  where  he  is  engaged  in  the 
projection  of  a  watch  of  a  somewhat  similar  charac- 
ter to  the  Waltham — of  a  quality  and  at  a  price  that, 
vom  I  am  very  mnch  deceived,  will  cause  a  revolu- 
tion in  the  watch  trade  of  England.      W.  H.  B. 


It  is  also  easily  cooked,  and  is  very  digestible ;  it  is 
probably  more  easily  assimilated  than  any  vegetable, 
and  there  is  a  much  more  rapid  metamorphosis  of 
tissue  in  carnivorous  animals  than  iu  vegetable 
feeders.  J.  Pooock. 

Erratum.— Overhead  Gear  for  Lathes.— In  let. 
10633,  p.  16,  the  word  "  other  "  in  line  16  should  be 
hither. 


REPLIES  TO  QUERIES. 

In  their  answers.  Correspondents  are  re- 
rpectfully  requested  to  mention,  in  each  instance, 
the  Mle  and  number  of  the  query  asked. 


DEAR  MEAT— CHEAPER  POOD. 
[10668. J— It  appears  quite  useless  to  quote  any 
vrittr,  however  good  an  authority  he  may  be  con- 
wiered  on  the  subject  of  the  analysis  of  food,  as,  if 
Sr^  RiehardVon's  statement  is  correct,  even  the 
bat  authorities  seem  to  contradict  each  other.  Mr. 
mchirdton  sayB  that  Dr.  Parry  states  that  beans, 
P^i  and  lentils  contain  about  one-third  more 


"trt»en  than  meat.  Now,  Dr.  Carpenter,  taking 
tie  nitrogen  in  human  milk  as  100,  gives  the  fol- 
*rin|J  a»  the  proportion  present  in  the  articles 


»am«l:-Eice.81;  wheat,  119— 144 ;  brown  bread, 
I«;peaa,  239;  beans,  320  j  boiled  mutton,  852; 
™*A  beef,  912.  This  shows  the  proportion  of 
■atrorrn  in  beef  to  be  nearly  six  times  the  quantity 
J™*a>t  in  bread.  Again,  Dr.  Parkes,  in  his 
metiesi  Hygiene,"  given  the  following  table  :— 


Water.    Nitrogen.  Carbon. 


328 

.  10  35  . 

.  64 

236 

.  19 

.  1177 

175  . 

..    5  05  . 

.  119 

65  6  . 

.    8  07  . 

.  172 

59 

.  7 

.  176 

65  6  . 

.  15 

.  161 

13  . 

.  187 

324 

.'  1 

.  49 

Salts. 
7 
13 
56 
13 
6 
10 
2 
•4-4 


Bmd  . 

Kiue 
fta.  ... 
Sorar 
P«tatoei 

The  above  shows  the  weight  in  grains  of  each  con- 
otattt  man  ounce  ef  the  substance.   Here,  again, 

Slw  ■  **m  lB*P°*"  com6  some  distance  behind 
J*  ««f  in  the  quantity  of  nitrogen  they  contain. 
*f»arM  there  is  a  great  deal  to  be  looked  at  in  the 
of  food  besides  its  chemical  composition,  a 
P*|  «e»l  depending  on  the  digestibility  of  the  par- 
■Jg  article,  and  also  on  the  digestion  of  the 
Mindo»l.   It  u  rUo  m  wen.known  fftct  that>  if  an 

Uus*J  be  fed  entirely  on  one  kind  of  food,  how- 
J7J  ««  the  nutritive  value  of  that  food,  it  may 
«"  «*  of  starvation,  owing  to  its  disgust  of  such 
««  preventing  its  proper  digestion.  With  regard 
wtbeadrantages  of  meat,  Dr.  Parkes  says :  "  The 
jl^C**  °f  meat  as  a  diet  are— its  large  amount 
*  Brtrogenous  substance,  the  union  of  this  with 
■»»  1st,  the  presence  of  important  salts  and  iron. 


.]— ChangingFage  Numbers  of  Account 
Rooks  (U.Q.).— Have  the  books  cheaply  bound, 
and  leave  the  paging  in — it  will  be  no  detriment.  I 
do  not  think  the  price  you  would  obtain  would 
admit  of  a  good  binding  being  put  on.  The  only, 
and  a  very  simple,  way  of  doing  away  with  the 
paging  is  to  have  it  cut  off  during  the  re-binding : 
but  this  would  spoil  the  heading  if  the  books  are 
ledcer,  journal,  or  cash-book.  You  could  erase  with 
a  knife,  though  it  would  disfigure  the  books,  and 
almost  take  more  time  to  do  than  the  paper  is 
worth.— Relieub. 

[24710.]— Atr-Pump  (U.Q.).— You  have  not 
stated  in  query  what  your  cylinder  is  made  of,  hence 
one  cannot  answer.  Write  again  with  particulars 
respecting  cylinder,  whether  brass  tubing,  glass,  or 
any  other  material.— W.  J.  Lancaster. 

[24899.] -Microscopic  (U.Q.).— The  heliopelta 
is  procured  from  Bermuda  infusorial  earth,  and 
the  arachnoidiscus  is  found  attached  to  a  seaweed 
used  in  Japan  for  the  manufacture  of  soup.  It  may 
also  be  obtained  from  guano.  "C.  D.  E."  will 
have  no  difficulty  in  getting  a  small  sample  of 
guano,  but  the  onlv  persons  from  whom  the  in- 
fusorial earth  could  be  obtained  would  be  the 
professional  object-mounters,  who  would  hardly  care 
to  part  with  the  source  from  whence  they  obtain  the 
beautiful  specimens  which  they  offer  for  sale  at  so 
small  a  cost.  With  a  slide  of  each  diatom,  mounted 
without  balsam,  the  one  for  use  with  spot-lens  or 
parabolic  illuminator,  and  the  other  as  an  opaque 
object,  with  silver-side  reflector  or  condenser, 
"  C.  D.  E."  can  learn,  without  much  trouble,  all  he 
can  wish  of  such  lovely  objects,  which,  being  things 
of  beauty,  are  "a  joy  for  ever." — H.  T.  R. 

[24928.]— Lacquer  (U.Q.).— The  following  arc. 
good  varnishes:— 1.  For  gold:  Alcohol,  1  gallon; 
turmeric,  41b. ;  macerate  for  a  week,  then  filter,  and 
odd  2oa.  gamboge,  Ooz.  shellac,  ljlb.  gum  saudarach, 
dissolve  in  warm  bath,  and  add  lqt.  of  common 
turpentine  varnish.  For  red  lacquer  nso  1  Jib. 
an  not  t  a  instead  of  the  turmeric,  and  80s.  of  dragon's 
blood  instead  of  the  gamboge.  2.  Pale:  Alcohol, 
80s. ;  turmeric,  4drs. ;  dragon's  blood.  4scrs. ;  red 
Banders,  lscr. ;  hay  saffron,  2scra. ;  shellac,  lor. ; 
gum  aandarach,  2drs. ;  gum  mastic,  2drs. ;  Canada 
balsam,  2drs. :  dissolve,  and  add  l.)dr.  of  spirits  of 
turpentine.  Some  of  these  ingredients  may  be  dis- 
pensed with.  3.  The  following  is  an  excellent 
lacquer  for  brass  :— Seed  lac,  12os.  ;  copal,  4oz. ; 
dragon's  blood,  80grs. ;  extract  of  red  sandal  wood, 
50grs. ;  saffron,  70grs. ;  pounded  glass,  Jib. :  spirits 
of  wine,  2qts.   This  is  very  durable.— Rob  Rot. 

[24926.]—  Lacquers  (U.Q.).— I  have  the  follow- 
ing on  good  authority.  Pale  lacquer :— One  gallon 
methylated  spirits  of  wine,  60s.  of  shellac,  4oz.  of 
gum  sandarach,  and  los.  of  gum  elemi,  mix  in  a  tin 
flask  and  expose  to  a  gentle  heat  for  a  day  or  two, 
then  strain  off  and  add  half  gallon  of  spirit  to  the 
sediment  and  treat  as  before.  Pale  gold  lacquer  :— 
Ono  gallon  methylated  spirits  of  wine,  lOoz.  of  seed 
lac  bruised,  and  \oz.  of  red  sandera ;  dissolve  and 
strain.— John. 

[24933.]— Blacking  Mill.— Would  "Ignoramus" 
oblige  by  stating  the  number  of  revolutions  the 
cylinder  in  the  blacking  mill  revolves  per  minute  ?— 
Shifting  Clack. 

[24918.]— Limelight.— Will  "Large  Bore  Jet" 
state  exact  size  of  pencil  he  could  get  into  jet  used 
at  Polytechnic  ?  It  must,  indeed,  be  smaller  than  any 
I  have  yet  seen.  I  use  an  ordinary  size  jet,  ana, 
with  2cwt.  on  gas  bags,  have  brilliantly  illuminated 
a  disc  27ft.  in  diameter.  The  lanterns  have  SJin. 
condensers,  size  picture  used,  3in.  circle,  and 
lanterns  standing  about  70ft.  or  72ft.  from  screen. 
The  jets  at  Polytechnic  I  saw  3  years  since,  I  should 
think,  were  a  smaller  bore  than  any  pencil  could  enter. 
I  should  like  Mr.  Lancaster's  opinion  about  the 
gas-bag  explosion  at  Newcastle.  My  bumble  expe- 
rience is  that  such  an  event  could  not  be  caused  by 
concussion,  even  supposing  that  oxygen  and 
hydrogen  were  mixed  in  the  one  bag,  although 
'•  Uranium,"  p.  66-4,  says  it  Is  generally  known.— 
Fbed.  Fishsb. 

[24955.]  —  Triple  Objecot-glaases.  —  When  I 
wrote  I  had  not  seen  the  following.  It  is  from  "  A 
Treatise  on  Practical  Astronomy,  by  the  Rev.  S. 
Vince,  A.M.,  F.R.S.  "  dated  1790,  p.  187.  Speaking 
of  the  eclipses  of  Jupiter's  satellites,  he  says:— 
"  The  telescopes  proper  for  making  these  obser- 
vations are  common  refracting  ones,  from  15ft.  to 
20ft.,  reflecting  ones  of  18in.  or  2ft.,  or  the  46in. 
achromatic  with  three  object-glasses,  which  were 
first  made  by  Mr.  Dolload."— Subvetob,  No  2. 


[24998.]— Leather  Oaa  Bag  (U.Q.).— Leather 
would  not  answer  for  gas  bags  unless  specially 
prepared,  and  then  would  not  be  so  good,  beside 
extra  cost  in  making  up. — W.  J.  Lanca  btkb. 

[25003-3  —  Astatic  Galvanometer.  —  For  the 
information  of  "  Woodhall  Spa,"  and  others.  I 
should  like  to  state  that  I  recently  constructed  a 
reflecting  galvanometer  with  a  set  of  interchange- 
able coils,  one  of  which  is  of  No.  24  copper  wire, 
covered  with  cotton  per  se,  and  when  used  with 
Wheatstone's  bridge  it  will  readily  detect  a  differ- 
ence of  '0001  Ohm  in  the  resistance  of  branches. 
Of  course,  silk  insulates  better  than  cotton,  and 
takes  up  less  room ;  but  the  latter  answers  very 
well,  except  for  currents  of  high  tension.— J.  B., 
Belfast. 

[26005.]— Lead  of  Valve.— I  am  much  obliged 
to  "  Aqua  "  for  his  reply  to  my  query.  Moles  worth 
gives  (seventeenth  edition)  the  fermula  I  referred  to 
twice  over  in  his  "  Pocket  Book  " — once  for  the 
locomotive,  and  again  for  engines  in  general— see 
pp.  254  and  276.  The  formula  takes  no  account  of 
the  speed  of  engine.  I  should  be  glad  if  "Aqua" 
would  give  me  a  rule  for  finding  the  lead  for  various 
speeds.— McD. 

[26046.]  —  Incrustation  of  Boilers.  —  The 
writer's  chief  object  in  resuscitating  this  question 
was  not  so  much  the  verification  of  the  fact  that 
potatoes  closely  met  the  want,  but,  as  the  Editor 
remarked,  "is  not  that  a  waste  of  potatoes?"  It 
would  be  well  if  some  of  our  friends  were  to  try  if 
bran,  sawdust,  chaff,  and  any  other  like  substances, 
having  an  affinity  for  lime,  would  not  fulfil  the  same 
purpose. — Manus. 

[25050.1— Fixing  Colour  on  Book  Edges. — 
Equal  quantities  of  white  of  egg  and  water  mixed 
up  with  the  colour  to  about  the  thickness  of  cream ; 
rub  on  the  book  edge  with  a  piece  of  cotton-wool ; 
when  dry  there  will  be  no  difficulty  in  burnishing. — 
Relibub.  • 

[25093.]-Ajtifloial  Horison.— "  F.  R.  A.  S.,' 
please  notice.  I  have  just  beard  of  the  following 
artificial  horizon,  which  "  S.  P.  E.  C."  might  try: — 
Obtain  from  a  sextant-maker  a  square  of  perfectly 
true  glass.  Ask  for  a  "  horizon  glass  "  for  sextant, 
which  will  cost  from  2s.  to  4s.,  and  be  as  perfect  as 
those  in  your  sextant.  This  is  to  be  levelled  to  act 
as  your  reflecting  horizon— a  task  which  is  not  im- 

Eossiblc  but  simple.  Cut  a  square  bole  in  a  disc  of 
ard  wood,  and  let  the  glass  in  firmlv.  Choose  a 
firm  place  for  fixing  it,  and  construct  some  arrange- 
ment with  three  screws  (or  three  wedges  might  do) 
for  levelling  the  disc  containing  the  plate.  Leave 
room  underneath  to  insert  a  trough  of  mercury  t  the 
surface  of  mercury  to  be  as  close  to  glass  as  possible, 
and  protect  mercury  from  wind  when  in  place. 
Level  tho  plate  approximately,  and  on  looking  into 
it  two  reflections  of  any  object  sufficiently  elevated 
will  be  seen  close  together,  one  from  the  mercury 
and  one  from  the  glass.  When  these  two  are  made 
to  coincide,  the  object  observed  being  sufficiently 
distant  for  the  rays  from  it  to  be  parallel,  the  plate 
is  absolutely  level.  Fix  by  a  terrestrial  object  first 
a  finish  off  on  a  bright  star  towards  the  zenith. 
The  mercury  may  now  bo  removed,  and  the  plate,  if 
firmly  fixed,  used  alone,  testing  occasionally  with 
the  mercury.  Make  a  cover  for  it  when  not  in  use. 
to  avoid  touching  it  often  for  cleaning.  I  should 
like  "  F.  R.  A.  S.'s  "  opinion  on  this.  It  seems  as  if 
it  would  bo  quite  accurate  enough  for  sextant 
observation,  the  glass  being  of  the  same  quality  as 
those  of  tho  sextant,  and  the  means  of  levelling 
simple  and  efficient.  If  the  glass  had  any  curvature 
the  reflection  of  tho  star  from  one  part  of  it  would 
coincide  with  the  mercurial  reflection,  and  from 
another  part  it  would  not.  I  hare  no  sextant,  or  I 
should  put  it  to  the  teat.— Outdo. 

[25112.]— Imperishable  Letters.  —  Presuming 
that  the  letters  are  cut  in  tho  marble  in  the  usual 
way,  drill  two  or  three  small  holes  as  in  sketch, 
as  shown  by  the  dots,  about 
4in  deep,  then  get  chips  of 
lead,  and  holding  them  in 
the  quirk  of  the  letter  with 
one  hand  you  beat  them  in 
with  a  mallet  made  for  the 
purpose,    and    when  the 
letter  is  well  filled,  rub  the  face  down  with  frit-stone. 
The  holes  are  for  the  purpose  of  a  key  to  hold  the 
lead.   Price  in  the  trade  is  6d.  per  letter.— Mason. 

[25112.1 —  Imperishable  Letters.  —  First  cut 
them  in  the  ordinary  way.  then  in  each  letter  drill 
three  or  four  holes  in  such  a  way  that  when  filled 
with  lead  it  will  form  a  kind  of  dovetail.  Care 
must  be  taken  not  to  drill  under  any  part  of  the 
marble  that  has  been  weakened  by  cutting.  It  is 
best  to  use  a  fiddle-drill  as  the  ordinary  brace  is  too 
heavy.  When  you  have  finished  cutting  and 
drilling  get  a  piece  of  stone.  9in.  x  Sin.  x  lin., 
and  sink  the  middle  of  one  of  the  faces  r«iu.,  and  a 
little  wider  than  is  sufficient  to  cover  your  letters. 
Drill  several  holes  through  the  stone  and  lay  it  on 
the  lettering  with  its  sunken  face  next  the  marble. 
By  pouring  lead  through  these  holes  the  letters  will 
be  filled  and  the  surrounding  marble  covered  to  the 
same  depth  as  the  sinking  in  the  stone.  Next  take 
a  very  small  hammer  and  lightly  tap  the  lead  to 
make  it  firm,  and  removo  all  that  is  superfluous  with 
a  mallet  and  carpenter's  chisel.  The  lettering 
must  then  be  well  rubbed  with  Darlaston  stone,  ana 
the  work  will  be  finished.  Roman  capitals  and 
other  letters  with  fine  strokes  are  not  treated  in  this 
way.— W.  K. 
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[26125.1  — Electric  Alarm.  —  Will  "Electro" 
kindly  inform  myself  and  others  how,  if  the  diao  C 
is  fixed  over  the  minnte  hand,  as  it  appears  to  be, 
can  the  alarm  be  made  to  ring  at  any  hoar  ?— F.  C. 
Putlst. 

[26156.]— Potential  Energy.— Does  "  Snifting 
Clack  "  mean  that  more  heat  is  evolved  daring  the 
oxidation  of  a  spring  when  it  is  wound  up  than 
when  it  is  not  P-C.  W.  H. 

[25161.]— Electric  Bella.— In  the  sketch  on  p. 
668  (no  doubt  given  in  haste)  "  Old  Smoker  "  is  in 
error  with  regard  to  position  of  battery  E.  The 
wires  from  bell,  B,  and  from  push,  D,  should  be  joined 
before  reaching  the  pole  of  battery,  not  at  the 
copper,  as  represented.  Supposing  the  push,  C,  to 
be  closed,  the  sketch  shows  the  circuit,  C  B,  without 
the  battery,  E,  being  interposed  in  it.— El-Hadjeb. 

[25184.]-Mole  Skins  — I  think  "  Ploughman " 
ana  "Birdstuffer"  will  find  the  following  method 
answer  well ;  it  will  do  for  any  small  skins  of 
animals :— Take  the  skin  fresh  and  immerse  in  a 
strong  solution  of  alum  and  salt.  To  ascertain 
when  it  has  been  long  enough  in  this  solution  take 
it  out  and  double  it,  flesh  side  outwards,  twice,  and 
press  it  firmly  between  the  finger  and  thumb  until 
the  liquor  is  well  pressed  ont.  If,  when  opened, 
the  crease  on  the  sktu  looks  white  in  the  angle  it  is 
dressed  enough.  Take  it  out  and  immerse  it  just  a 
minnte  in  warm  flour  and  water,  then  wash  out  the 
flour  under  a  stream  of  water.  When  the  akin  ia 
about  half -dry  lay  it  on  a  flat  smooth  piece  of  board 
and  scrape  off  the  flesh  from  the  skin  with  a  blunt  - 
edged  knife  or  rub  it  off  with  pumice  stone.  If 
these  directions  are  properly  carried  out  your  skin 
will  be  as  mellow  as  a  Dent  s  kid  glove.— Iota. 

[25180.1— Kauri  Pine.— I  would  venture  to  in- 
form "Uranium,"  and  those  interested  in  Kauri 

Sine,  that  it  is  an  entirely  different  wood  from  Swiss 
eal ;  it  looks  more  like  birch  or  beech,  according  as 
it  is  cut  on  the  quarter,  or  plankwise,  and  presents 
very  little  likeness  to  any  kind  of  deal.  It  comes 
from  New  Zealand,  and  some  of  the  logs  are  of 
immense  length,  100ft.  and  upwards  ;  is  so  strong 
that  it  is  used  in  the  Royal  Navy  for  masts  and 
spars.  Its  musical  capabilities  are  very  great.  It 
baa  been  advantageously  employed  for  the  sound- 
boards of  pianos,  and  makes  excellent  fiddles  and 
basses,  and  appears  just  the  wood  for  organ-building 
— both  for  pipes  and  case.  It  runs  in  a  free  straight 
grain,  remarkably  free  from  knots,  is  firm  and 
uniform  in  its  texture,  and  will,  I  have  no  doubt 
when  properly  handled,  produce  an  organ-pipe  of 
glorious  tone.  It  has  one  remarkable  quality, 
almost  peculiar  to  itself — that  is,  unlike  other 
weeds,  it  shrinks  in  length,  and  very  little  in  any 
other  direction.  So  markedly  dees  it  contract  longi- 
tudinally that  a  set  of  stair  baniaters  made  of  it, 
after  some  time,  entirely  drew  out  from  the  shorten- 
ing of  the  Kaon.  For  violins  and  basses,  of  coarse, 
it  must  be  cut  on  the  quarter,  and,  it  has  occurred 
to  me,  if  it  was  so  cot  far  the  Bides  of  organ-pipes, 
it  would  bo  better,  as  the  principal  vibration  of  the 
wood  of  an  organ-pipe  is  in  the  sides,  little  in  back 
or  front.  The  Kauri  hears  staining  and  varnishing 
well,  is  much  easier  to  work  than  pitch  pine,  and 
looks  better;  all  the  available  wood  in  this  town 
has  been  most  satisfactorily  used  for  furniture.  If  it 
were  more  generally  known  it  would  be  a  favourite 
wood.  For  organ  pipes  it  would  require  careful 
study  and  experiment  to  obtain  the  best  results ;  but 
I  feel  such  results  would  bo  of  the  beat.  If 
V  Uranium  "  will  favour  me  with  his  address,  per 

Sat,  I  should  like  to  write  to  him. — Thomas  Birt, 
.D.,  Qrove  House,  Leamington. 
[28190.1— Plana   of  Mines.— I   disagree  with 
"  Mine  Surveyor "  in  the  method  of  colouring 
colliery  plans,  when  surveyed  half-yearly,  by  sepa- 
rate colours.   Suppose  an  extensive  colliery,  such  as 


in  many  parts  of  the  country,  of  50  years'  standing, 
the  plana  would  present  a  picture  of  all  the  colours 
of  the  rainbow,  and  consequently  mystify  the  work- 
lrgs.   I  inclose  a  small  sketch  of  a  colliery  pillar 


and  stall  working,  showing  how  the  plans  al"e 
extended,  and  pillars  shown  as  drawn.  This  is  *>Jy 
experience,  which  has  been  upwards  of  20  years,  in 
Scotland  and  the  North  of  England.— ENGINEER. 

[25189.]— Model  Steamboat  Engine.— Ton  will 
find  this  to  bo  the  only  way  in  which  you  can  work 
a  force  pump  from  the  oscillation  of  your  cylinder. 
Carry  your  centre  pivot,  A,  Jin.  through  the  steam 
block,  B,  and  with  a  crank,  or  an  eccentric,  .you 
may  connect  your  pump  by  means  of  a  connecting 
rod.  This  is  the  only  principle  that  can  give  satis- 
faction in  working  it  from  the  oscillation  of  yonr 


rounding.  Then  comes  the  second  fundamental  law 
— viz.,  that  this  pressure  (at  any  depth)  is  exerted 
equally  in  every  direction— upwards,  downward*, 
and  laterally.  #  Consequently,  whatever  pressure  is 
exerted  on  a  given  horizontal  surface  as  a  boae  at 
any  given  depth  the  same  will  be  exerted  on  the 
same,  or  any  equal  Burface  placed  vertically  (or  in 
any  other  position),  provided  their  centres  of  gravity 
are  kept  in  the  same  horizontal  line,  and  therefore 
at  the  name  depth  from  the  surface  of  the  fluid. 
Thus,  if  A  and  B  be  equal  surfaces,  the  one  vertical, 
and  the  other  horizontal,  or  in  any  intermediate 


cylinder.  I  would  give  yon  a  description  of  a  pomp 
worked  from  the  exhaust,  but  I  think  it  useless  to 
say  anything  about  this  principle,  as  it  wonld  re- 
quire a  more  powerful  engine.  While  yon  are 
supplying  your  cylinder  with  a  new  pivot  get  vonr 
face  turned  up,  and  see  that  yonr  set  screw,  C,  ia 
a  good  fit.  If  it  is  a  spring  that  keeps  the  cylinder 
to  the  block,  I  think  it  requires  more  power.— P. 
M'Phail,  Engineer,  Edinburgh. 

[25191.1— Australia.— As  no  one  has  replied 
specifically  to  a  "Struggling  Mechanic,"  I  can 
inform  him  that  a  friend  of  mine,  a  moulder,  a  good 
workman  and  a  teetotaller,  left  England  in  the  St. 
Osyth  a  year  since  last  November,  and  arrived  in 
Melbourne  about  Christmas— on  Christmas  day,  I 
believe — and  found  there  a  number  of  moulders  ont 
of  work,  and  being  unable  to  get  employment  in  his 
trade,  or  at  anything  else,  he  left  for  Sydney,  and 
found  trade  bad  there.  Bnt  in  the  course  of  two 
or  three  weeks  he  got  into  a  foundry,  and  worked 
for  four  or  five  months,  when  the  owner  was  obliged 
to  discharge'  some  of  the  moulders,  and  ultimately 
he  had  to  leave ;  bnt  the  master  promised  to  re- 
engage him  aa  soon  as  trade  revived.  He  could  not 
get  work  elsewhere,  and  engaged  himself  aa 
machinery  oiler  on  board  a  steamer  trading:  from 
Sydney  to  San  Francisco,  calling  at  Auckland, 
hanadanankec  ( Fejee  Islands),  and  Honolulu,  on  the 
way.  I  had  a  letter  from  him  a  fortnight  since, 
dated  Feb.  3rd,  San  Francisco,  written  just  before 
returning  to  Sydney,  and  be  says  he  had  been  to  all 
the  shops  in  that  town,  but  found  no  opening.  I 
think  if  people  having  such  information  from  friends 
or  relations  would  communicate  it,  it  would  prove 
more  valuable  for  particular  trades  than  that  to  be 
obtained  from  agents-general.— E.  Kino. 

[25200.]— Pressure  on  Dock  Gates.— The  first 
fundamental  law  of  fluid  pressure  is  that  at  any 
depth  it  ia  equal  to  the  weight  of  a  column  of  the 
fluid,  of  a  height  equal  to  that  depth,  and  whose  base 
is  equal  to  the  surface  on  which  you  want  to  fiud  the 
pressure.   Now,  a  cubic  foot  of  water  (pur.;)  weighs 

l,000oz. ;  therefore  a  cubic  inch  weighs  i'{™°oz.  = 

1./  28 

"5788oz.  nearly.  Consequently  the  pressure  on  a 
square  inch  base,  at  the  drpth  of  30  feet,  would  be 
the  weight  of  300  cubic  iuches  ;  or  "5783  x  360, 
which  equals  2083H80  =  131b.  Similarly  the  pressure 
on  a  square  foot  base,  36  feut  deep,  would  be  rather 
more  than  a  ton,  for  it  would  be  l.OOOoz.  x  30  = 
30,0J0oz.  =  2,2501b.  =  a  little  over  1  ton.  On  equal 
bases,  therefore,  the  pressure  varies  as  the  height, 
quite  independently  of  the  quantity  of  fluid  aur- 


position,  they  will  sustain  the  same  press-are,  pro- 
vided their  centres  of  gravity,  C  and  C,  are  in  the 
same  horizontal  line,  and  therefore  at  the  same 
depth  from  the  Burface.  Now  cornea  the  application. 
Let  B  be  the  area  of  a  lock-gate,  standing  verti- 
cally ;  it  will  sustain  the  same  pressure  as  A — that 
ia,  the  same  aa  if  it  were  laid  horizontally  at  half  its 
height  from  the  surf  ace :  that  ia,  it  would  sustain  a 
pressure  equal  to  a  column  of  water,  whose  base  is 
its  own  surface,  and  whose  height  ia  equal  to  half 
the  depth  of  the  gate.   For  example :  The  me 


ment  of  a  lock-gate  is  1975ft.  wide  in  surface,  aad 

1676ft.  deep, .'.  1975ft.  x  1675  =  330  8125  Bq.  ft. 
area.  If  this  area  be  multiplied  by  half  its  height, 
we  shall  have  the  cubical  column  of  water,  whose 
weight  will  be  the  pressure  on  the  gate's  surface. 
Thus,  3308125  sq.  ft.  area  x  8375  half  height  = 
2,770  555  =  cubic  feet  in  column  of  equal  pressure. 
Now,  a  cubic  foot  of  pure  water  weighs  l.OOQos.  = 
02'6lb;  .••  2,770  555  x  025  =  173,15908751n»  = 
77  tons  6cwt.  Oqr.  71b.  9oz.  =  pressure  on  the  lock- 
gate.  Obs. — The  specific  gravity  of  salt  water  is 
on  an  average  1'028.  As  that  of  distilled  water  ia  1, 
the  additional  pressure  for  salt-water  on  any  sur- 
face may  easily  be  calculated— Wh.  Wilson,  M  .A., 
LL.D.,  Chester. 

[25217.J— Short  Focus  Mirrors.— "  Ignorant " 
wishes  an  explanation  of  me,  and  asks  "  why,  if  I 
do  not  consider  short  focus  mirrors  for  general 
use  comparable  to  moderate  or  long,  I  should  give 
my  name  to  them  ?"  "  And  having,  on  the  strength 
of  my  experience,  invested  in  a  short  focus,  don't 
consider  it  fair  to  such  aa  himself  "—i.e..  he  does  not 
consider  it  an  honourable  way  to  do  business,  to 
make  for  sale  what  1  cannot  conscientiously  recom- 
mend—no more  do  I.  "  Ignorant  '*  has  recently 
purchased  a  12iiu.  equatorial,  which  has  a  rather 
short  focus  of  little  over  Oft.  Vet,  hud  it  oc- 
curred to  "lguoraut"  that  my  remarks  only 
referred  to  very  short  focus— to  dutnpys— he  would 
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probably  have  Men  at  once  that  his  did  not  come 
auder  that  category,  having  a  focus  of  0  diameters, 
bat  which,  I  confess  for  general  use,  is  quite  short 
eengh,  and  I  have  not  supplied  any  shorter  than 
a  diameters.  The  focus  of  his  mirror  is  really 
•sorter  than  I  intended  it  to  be,  and  is  rather  an 
*tikot.  I  had  an  order  for  a  12lin.  of  a  shorter 
1mm  than  my  8ft.  and  9ft.  tools.  I  prepared  a  pair 
of  tools  the  focus  of  which  I  intended  to  be  about 
At,  hot  which,  unfortunately,  in  truing  up  came 
oat  only  flft.  This  -did  not  matter  for  this  one,  and 
whenever  I  had  to  work  on  this  tool  I  endeavoured 
to  work  it  out.  It  now  gives  a  focus  of  near  7ft.,  so 
I  som  it  will  not  get  me  any  further  reprimanding. 
With  this  explanation  I  think  the  rest  may  be 
vttkd  with  ourselves,  for  should  his  mirror  prove 
too  ihort  to  his  liking,  I  shall  be  willing  and  most 
fcspsj  to  meet  his  difficulties.— O.  Calvsb. 

SM2.]— Heat  of  ■Water.— The  following  table, 
by  Bernanlt,  gives  the  relation  between  the  tempera- 
tore  sad  tension  of  aqueous  vapour  from  100°  C.  to 
ar»  C.  T  stands  for  temperature  and  Na.  denotes 
the  tension  or  pressure  in  atmospheres  :— 


T. 
1000° 
112-2 
1200 
133-9 
1410 
1522 
1&ST2 
IMS 
170-8 
1758 
180-3 
1845 
ISM 
1U21 
IM'5 


Na. 
1 

Ik 

2 

3 

4 

5 

e 

7 

8 

0 
10 
11 
13 
13 
14 


T. 
lfl6-8° 
2100 
204-9 
2077 
2104 
213-0 
2155 
2170 
2203 
222-5 
2247 
2208 
2280 
2309 


Na. 

15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
28 
27 
28 


-Hahkt  Watson. 
[SM3.1- Heat  of  Water.— I  owe  an  apology  to 

K readers  for  not  saying  in  my  answer  that  the 
!*  I  gave  included  the  151b.  to  overcome  the 
atstoepheric  pressure,  so  that  for  practical  purposes 
the  firnres  I  gave  were  nearly  16lb.  too  much  in  each 
cms.— B.  P.  A. 

[252*4.] — Oatmeal  Cake.— The  art  of  making 
tl»  real  Welsh  oat  cake  is  known  only  among 
Weha  women,  and  by  but  comparatively  few  of  them. 
Hjwife  is  among  the  privileged  few,  and  is  some- 
tin**  eupphed  with  small  lots  of  meal  to  form  into 
tacts  for  the  neighbours.  Suppose  she  has  31b.  of 
Hal  oatmeal  (and  not  a  mixture  of  oat  and  barley 
ntu.  sack  as  is  too  often  sold  in  shops  here)  to  form 
■to  bread,  from  211b.  to  2Jlb.  of  this  she  would  form 
u>to »  stiff  dough.  This  lump  she  would  divide  into 
twenty  balls,  which  balls,  taking  one  in  each  hand 
stj i  time,  she  turns  and  presses  until  they  are  of 
the  ibape  of  shallow  saucers  turned  upside  down, 
•wokling  them  with  some  of  the  reserved  meal  as 
■Mfadi  need.  These  saucer-shaped  cakes  are  then 
aid  ooe  upon  the  other,  taking  care  to  make  a  good 
sprinkling  of  meal  between  them,  and  slightly 
r«*ed  by  the  back  of  the  fingers  of  the  left  hand, 
ruled  around  and  around  by  the  right  until  they 
ve,  s*y.  doable  their  original  diameter.  They  are 
tien  taken  up  and  turned  over  one  by  one,  the  loose 
oeil  swept  off  by  a  brush  of  fine  goose  feathers,  and 
»  twinkling  of  fresh  meal  mado  instead.  After 
iormrog  the  pile  they  are  subjected  to  another  p rea- 
rer?, and  jo  repeating  the  process  until  they  are  of 
'« thickness  of  ordinary  brown  paper,  or  thinner  if 
jw  wuh  it,  taking  particular  care  to  give  them  a 
H  sprinkling  of  meal  with  each  operation.  They 
fflwt  th«-n  be  baked  upon  a  hot  griddle ;  if  not  hot 
•Much  the  cake  will  become  tough  and  flavourless, 
rf  too  hot  they  are  singed  ;  but  If  of  the  proper  quick 
bakin*  beat  they  will  be  crisp  and  of  a  delicious 
™W.  Hind  you,  it  requires  some  practice  and  a 
*wer»te  amount  of  patience  to  make  a  tasty 
'Jhne.  I  have  known  even  adepts  being  obliged  to 
™row  a  dozen  to  twenty  cakes  into  the  pan  to  bo 
J***ded.  A  Welshman,  especially  a  native  of 
weconshire.  Carmarthenshire,  ana  Glamorgan- 
•hire,  would  laugh  at  yonr  offering  him,  under  the 
mu«  of  oatmeal  cake,  anything  not  made  of  oat- 
«al  and  water.— J.  D. 

L&Mtj-Oat  Cake.— Take  about  lib.  oatmeal 
tad  one  teaspoonf  ul  of  salt,  mix  in  a  dish  with  hot 
■•tor  to  consistency  of  dough,  then  knead  out  on  a 
*tin«  board  into  a  cake  of,  soy,  loin,  diameter. 
« in  fonr  and  heat  on  a  griddle  (a  circular  plate  of 
WW  wed  in  Ireland  for  baking)  or  top  of  a  stove 
WJ  petty  firm,  but  do  not  turn  it,  then  set  up 
■jwor*  »  fire,  and  bake  gradually  but  thoroughly. 
The  thinner  the  cake  is  the  better ;  buttormifk 
i»*teid  of  water  is  an  improvement.   A  salad  with 

oat  cake,  fresh  butter,  and  pure  sweet  milk  in 
asaxt  nook  in  the  country,  after  a  good  walk,  is 
•'wwlhing  to  dream  about.  Thore  are  ot\er 
prorations  of  oatmeal.  Porridge  is  simply  mix- 
oatmeal  in  water  gradually  and  keeping  it 
•"»|t  boiling,  the  longer  the  better,  say  an  hour, 
**»og  only  »  little  salt;  pour  out  in  a  plate 
•*>  mp  with  sweet  milk.  It  makes  a  chwap  an.l 
*aole*ome  breakfast,  highly  nutritions  aud  easily 
With  sweet  milk  instead  of  water,  and 

with  a  piece  of  butter  placed  to  melt  in  the 
"•a^re  after  being  poured  out,  it  is  delicious,  and  nn 
w^ltnt  food  for  children  and  invalids.  Made 
*'W  Buttermilk  instead  of  water  it  is  preferred  by 
t.%y  tven  to  the  sweet  milk.  The  best  meal  for 
•rote  is  a  kind  known  in  Ulster  as  Dublin  or 


Cnrlowmeal;  it  is  very  coarse  in  the  grain,  and 
when  steeped  from  the  night  previous  or  cooked  for 
an  honr  at  least,  it  swells  like  rice  and  is  very 
palatable.  "Thorough  cooking  "is  the  rule  for 
oatmeal  preparations  of  every  kind.— Dan  Rosen. 

[25244.1— Oat  Cake.— Joseph  William  Feonell's 
good  lady  may  be  a  true  Aberdonian,  and  her  name 
may  be  "  Isa  Craig,"  but  I  wouldn't  care  to  eat  oat 
cakes  after  her  recipe.  Oat  cakes,  or  bannocks, 
should  bo  made  from  meal  as  fine  rs  can  be  not.  and 
as  newly  g.ound  as  possible.  The  meal  should  be 
saturated  with  lukewarm  water,  and  as  much  salt  as 
can  be  lifted  between  the  finder  and  thumb  for  each 
cake  ;  stir  about  well,  and  squeeze  through  the 
fingers,  adding  dry  meal  until  the  mass  is  the  con- 
sistency of  dough  (all  this  should  be  done  in  a  basin)  ; 
then  spread  some  dry  meal  on  the  "bake-board, 
flatten  the  dough  with  the  knuckles  of  both  hands 
until  nearly  the  sise  wanted  ;  smooth  and  finish  with 
a  rolling  ptn.  I've  seen  an  empty  beer  bottle  used. 
Crimp  with  the  thumb  all  round  the  edge,  but  do  not 
cut  it  in  any  way.  It  is  now  ready  for  the  girdle 
(there  never  was  such  a  word  as  "  griddle  ").  Now 
for  the  "  firing,"  which  is  of  as  much  importance  as 
the  "baking."  The  fire  must  be  clear,  and  free 
from  smoke :  as  a  precaution  throw  some  salt  on. 
The  girdle  should  be  of  malleable  iron,  and  iin. 
thick,  with  a  bow  handle.  Heat  till  eult  crackles 
on  it,  brush  it  clean,  and  put  on  th a  bannock. 
Give  it  an  occasional  turn  while  on  its  flat,  so  that 
it  may  be  equally  done.  Take  it  off  with  thespurtle, 
an  instrument  made  of  thin  flat  iron,  sliced  like  a 
heart,  with  a  handle,  to  see  if  well  browned.  If  the 
bannocks  are  to  be  "  .seoudored  "  do  them  on  the 
other  side  the  same  way  |  but  they  are  much  better 
to  have  the  other  side  done  before  the  fire  on  the 
toaster,  this  will  give  them  a  beautiful  cnrl,  and 
make  them  nico  and  crisp.  Then  you  will  have  real 
Scotch  oatmeai  bannocks.  Yon  may  add  a  little 
wheat,  and  cut  and  carve  thorn  to  suit  your  fancy ; 
bnt  after  all  they  will  be  but  mongrels.  A  word  as 
to  the  name.  Down  in  England  the  word  cake  may 
be  applied  to  this  article  of  diet,  bnt  in  Scotland 
"  bannock  "  is  the  proper  word. — Gowbie. 

[25245.] — Violin. — The  proper  place  for  sound- 
post  is  as  close  behind  the  bridge  as  possible,  say, 
the  Jth  of  an  inch,  and  between  the  first  and  second 
string.  I  have  no  doubt,  if  "  Curly  Head  "  will 
movo  it  to  that  place  he  will  improve  the  tone.  Tho 
age  of  violins  I  must  leave  to  some  other  correspon- 
dent to  answer.— Clarionette. 

[26243.]—  Tinning  Braaa  Taps.— The  first  thing 
to  do  is  to  have  the  taps,  Ac,  turned  or  smoothed 
quite  clean,  and  free  from  grease  or  oil.  Secondly, 
procure,  say,  a  pound,  or  pint,  of  what  is  commonly 
called  smoking  salts.  Put  this  in  a  bottle  or  jug, 
and  into  this  put  about  loz.  of  spelter  or  scrap  zinc. 
Leave  it  till  it  stops  bubbling,  and  then  add  about 
one-third  water,  then  it  will  be  ready  for  use.  Now 
melt  your  tinning  metal,  which  is  three  of  tin  and 
two  of  lead  by  weight.  Melt  tin  first,  and  then  add 
the  lead  with  a  bit  of  resin  to  clean  it,  and  stir  it 
well  together;  get  it  hot,  bnt  not  to  a  red  heat. 
Now  take  the  articles  yon  wish  to  tin  and  dip  them 
as  short  a  distance  into  the  liquid  as  above;  dip 
them  into  the  tinning  metal,  and  hold  them  in  till 
yon  see  it  clone  round  the  work  ;  then  wipe  quickly 
with  some  waste  flax  or  hurds.  If  you  find  the  tin 
adhere  in  lumps  it  is  not  being  wiped  quick  enough. 
— Clarionette. 

[25253.] -Detaching  Photos.—"  W.  S.  R."  will 
find  that  the  best  way  to  detuch  photos  is  to  let 
them  detach  themselves ;  this  they  will  do  if  he 
will  damp  sheets  of  blotting-paper  and  lay  the 
photos,  back  downwards,  on  the  paper.  Put  a  light 
weight  on  the  picture  to  keep  it  flat  when  damping, 
aud  give  time. — Si&ah  Nosneb. 

[25258.]— Turning  Shafting  in  Lathe  —  Procure 
a  cast-iron  bracket,  as  shown  in  my  sketch,  and 
fasten  it  with  the  screws  to  your  lower  slide 
opposite  to  cutting  tool,   d  in  section  is  a  V-piece 


after  this  adjust  the  bracket  and  V-piece,  so  as  to 
bear  nicely  against  the  shaft,  taking  care  to  let  the 
cutting  tool  be  a  shade  in  advance  of  the  V-piece. 
The  inspection  of  the  sketch  will  show  you  that  the 
V-piece  is  bound  to  follow  the  cutting  tool  closely, 
ana  keep  the  shaft  steady.  Of  course.  I  presume 
you  have  a  guide-screw  onyour  lathe,  otherwise  this 
contrivance  will  not  do. — Berlin. 

[25258.]— Turning  Shafting.— J.  B.  Francis  may 
turn  his  shafting  without  a  backstay,  and  a  deal 
cheaper,  in  the  following  way  :— Get  an  iron  socket 
that  will  slip  over  the  shaft  about  5in.  long,  }in. 
thick  ;  turn  this  true  on  the  outside,  tap  three  holes 
in  each  end  for  Sin.  pins ;  put  tho  shaft  in  the  lathe, 
and  set  this  socket  with  these  pius  true  on  the  out- 
side. Now,  get  the  socket  of  your  hand-rest,  and, 
instead  of  the  T-piece,  get  a  socket  cast  with  a  V- 
top,  with  fiats  on  each  end  as  per  sketch.   In  thoso 


mado  of  steel  and  hard,  all  edges  rounded  off  nicely 
to  prevent  them  cutting  into  the  shaft,  as  well  as 
reducing  friction  as  much  as  possible ;  a,  shaft ;  F. 
cutting  tool ;  C  C.  set  screws  ;  B,  bracket.  Proceed 
as  follows :— Chuck  your  shafts  between  centres ; 
toko  a  proper  cut  about  2in.  without  the  appliance ; 


flats  drill  two  holes,  one  in  each  for  Jin.  pins  ;  fasten 
the  hand-rest  socket  on  tho  lathe  bed.  pull  the,  V- 
piece  up  to  the  one  that  is  on  the  shaft ;  get  apiece 
of  iron  about  2$iu.  by  <in.,  drill  holes  in  this  to 
correspond  with  them  in  the  V-piece ;  with  two  pins 
fasten  this  to  the  V-piece,  not  so  fast  as  to  stop  the 
lathe,  bnt  sufficient  to  keep  the  shaft  from  jarring. 
By  attending  to  the  following  he  will  have  no  diffi- 
culty in  turning  his  shaft.  In  turning  small  shafting 
they  often  spring,  but  may  be  sprung  back  by 
wedging  the  shafting  up  tight,  and  with  a  pieco  of 
copper  in  one  hand  holding  it  on  tho  shaft  and 
hammering  with  hand  hammer.— J.  H.  S. 

[25272.]— Curve.— "  Cycloid  "  says  the  curve — 
which  by  its  revolution  generates  the  liquid  surface 
—is  a  parabola,  and  "  lostephanus  "  says  it  is  a 
hyperbola.  Professor  Goodeve,  in  a  course  of 
lectures  on  "Applied  Mechanics"  (Vol.  XIV.,  p. 
829),  affirms  it  to  be  a  parabola.  Would  "  Cycloid  " 
give  the  demonstration  ?  How  docs  he  make  the 
subnormal  constant  ?— 0.  W.  H. 

[25287.]— Telegraph.— As  "  J.  S.  W.'*  has  only 
partially  supplied  "  Express  Driver "  with  "  code 
time,"  1  beg  to  furnish  the  remaining  letters  used 
to  denote  the  four  intermediate  minutes  in  every 
complete  period  of  five  minutes.  The  letters  B,  S,  W, 
X,  are  employed.  B,  denoting  the  first,  8,  the 
second,  W,  the  third,  and  X,  tho  fourth  minute 
after  each  hour,  or  after  each  complete  period  of 
five  minutes.  These  twelve  letters,  A  to  M.  more- 
over, stand  not  only  for  the  twelve  hours,  but  for 
the  twelve  complete  periods  of  five  minutes  each, 
of  which  each  hour  is  composed.  Thus  A  stands 
for  one  o'clock  and  for  one  period  of  five  minutes  : 
B  stands  for  two  o'clock,  and  for  two  periods  of 
five  minutes,  or  ten  minutes,  and  so  on.  If  the 
letters  be  used  singly,  they  show  the  hours  only  ;  if 
they  be  used  in  combination  they  show  the  hoars 
and  some  number  of  periods  of  five  minutes  in  addi- 
tion to  the  hour.  Thus,  M,  B,  means  12h.  lm.,  or 
one  minute  past  twelve ;  M,  A,  B,  means  12h.  6m., 
or  six  minutes  past  twelve ;  and  so  on.  Thus,  by 
the  use  of  not  more  than  three  letters,  the  time  at 
any  period  of  the  24  hours  may  be  expressed.  I 
hope,  from  above  description,  "Express  Driver" 
will  be  able  to  mako  "  clock  dial  "  of  "  code  time  " 
for  himself —if  not,  will  sond  sketch. — J.  M.  Rogers. 

[25317.]— Aquarium.— If  in  putting  in  the  glass 
the  least  crock  occurred  on  the  edge,  say  Jin., 
difference  of  temperature  to  which  the  glass  on  the 
aquarium  is  very  liable  would  cause  it  to  break.  On 
a  very  hot  day  last  summer  there  was  a  sudden 
Bhower  of  rain  when  a  sheet  of  plate  glass  in  one  of 
my  windows  split  across.  Tho  cause  was  what  I 
have  stated.— Vincent. 

[25317.]— Aquarium. — After  numerous  failures 
with  wood-bottomed  aquariums— some  coated  inside 
with  melted  pitch  others  with  Portland  cement — I 
at  last  resolved  to  make  one  with  a  slate  bottom 
about  the  same  size  as  "J.  S.'s  "  aquarium.  The 
onlv  slato  I  could  procure  was  the  broken  slate  of  a 
billiard  table,  iin.  thick.  This  was  sawn  the  right 
size  and  a  panuoled  wood  b-jttom  was  made  to 
support  the  slate  ;  the  pillars  aud  mouldings  were 
polished  mahogany,  the  glass  32oz.  sheet.  It 
looked  very  well  and  Btood  very  well  for_  about 
seven  months,  when,  on  coming  down  stairs  one 
morning,  I  was  considerably  surprised  to  find  the 
front  and  back  glass  broken  and  the  water  all  over 
tho  place.  The  place  where  it  stood  was  in  a  shop 
window,  facing  a  street  thai  has  a  good  amount  of 
heavy  traffic.  I  had  often  noticed  a  perceptible 
tremour  ou  the  surfaco  of  the  water  when  any  heavy 
loud  passed,  and  thought  at  first  that  the  vibration 
paused  by  the  traffic  was  tho  cause  of  tho  accident, 
but  I  fonnd  out  afterwards  that  it  was  the  vibration 
caused  by  a  new  steam  roller,  10  tons  weight,  which 
bail  gone  past  early  the  same  morning.  The  broken 
glass  was  replaced  with  plate  glass  iin.  thick. 
Each  corner  of  the  aquarium  stands  on  a  slab  of 
vulcanised  sheet  rubber,  and  l»«is  no*  stood  for  six 
<  car*  perfectly  water-tight  and  proof  against  steam 
roller*.— Nosvvau. 

[2V.22.]  -Pcint  or  Varnish  to  Stand  Soda  or 
Soap  Suds.— If  "  Washington"  will  procure  lib. 
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(4d.)  of  bellhanger's  black  varnish,  and  heat  metal 
articles  before  application,  he  will  find  that  it  will 
resist  tbe  action  of  both,  and  wear  well,  having 
used  it  myself. — Old  Man. 

[25323.]— Cut-off.— The  kind  of  work  you  require 
your  engine  to  perform  and  the  dimensions  of  fly- 
wheel are  required  to  furnish  you  with  an  exact 
answer,  but  the  following  will  be  a  guide  for  you : — 


acirlnm  mynsichti,  acidnm  pbospboricum)  and 
nnx  vomica,  in  powder,  from  one  to  throe  grains 
twice  a  day,  are  to  be  recommended."  Patients 
should  avoid  violeut  continuous  or  rotatory 
exercise,  abstain  from  highly  nutritious  nud  heating 
j  articlea  of  diet  and  suppers ;  they  should  not  indulge 
I  in  much  sleep,  or  the  BUM  of  feather  beds  or  of 
!  warm  baths.   Counter  irritations  to  the  skin  by 
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For  light  work  (sawing,  hair-brushing,  turning),  in 
which  speed  is  more  required  than  power,  and 
occasional  resistance  overcome  by  the  momentum  of 
fly-wheel,  the  steam  has  to  give  a  short  impulse 
only  at  the  beginning  of  eueh  stroke ;  but  for 
heavy  work  (traction,  lifting,  weight,  mill,  Ac),  it 
will  be  necessary  to  let  the  steam  fully  on  much 
longer,  and  trials  only  in  your  instance  can  deter- 
mine.—Geneve. 

[25321.] — Cremona.— In  the  event  of  no  one  an- 
swering Laurence  Saunders'  query  as  to  his 
Rtiegerius,"  I  write  to  say  that,  if  his  violin  is  a 
genuine  "Ruggerius,"  ho  has,  from  a  woman's 
standard  of  estimation,  a  more  valuable  instrument 
than  the  Amati,  because  of  the  richness  of  its 
delicate  tones,  its  outline,  purfling,  finish— in  fact, 
its  whole  construction  is  more  "fiddle-like''  than 
the  Amati — delicate  and  beautiful  as  the  Armati  is. 
Then  the  timber  is  so  grand,  and  looks  reedy  and 
full  of  quality  of  tone.  The  model  is  small,  stop 
short,  and  these  instruments  fall  into  position  with 
an  ease  and  grace  that  eminently  qualify  them  for 
lady-violinists.  Hart's  book  on  violins  will  tell 
"  L.  8."  all  that  is  kuown  of  "  Rucgcrius,"  and  if 
his  is  a  genuine  instrument  of  this  maker,  never 
part  with  it.  These  violins  bavo  good  constitutions 
(being  well  timbered),  and  will  live  for  aires.  There 
U  a  curve  or  wave-lino  running  round  within  an 
inch  of,  and  continuing  over,  the  purfling.  which, 
meeting  at  the  four  _  corners,  makes  a  climax  of 
beauty,  and  gives  a  distinctive  character  to  "  Rug. 
gcrius's  "  instruments.— Cordelia  Broden. 

[25321.]  —  Cremona.  —  The  following  is  taken 
from  a  "  Treatise  on  the  Violin  and  all  Bow 
Instruments,"  by  Jacob  Augustus  Otto,  instrument- 
maker  to  the  Court  of  the  Duke  of  Weimar,  dale 
1833: — "The  violins  of  Joseph  Guarnerius  arc 
beautifully  constructed.  They  are  extremely  similar 
in  shape,  model,  and  the  cutting  of  the  S  holes  to 
those  of  Nicholas  Amati,  and  are  coloured  with 
the  same  deep  yellow  amber  varnish.  These, 
together  with  Kutjgcri's  and  Alhaui's,  differ  so  little  i 
from  one  another  that  it  is  extromoly  difficult  to ! 
give  an  exact  description  of  them."  Of  Nicholas 
Amati's  violins  he  says:— "Those  of  Nicholas 
Amati  are  conspicuous  for  having  a  somewhat 
Bmaller  form  (that  is.  smaller  than  those  of 
Hieronymns  and  Antonius  Amati)  and  a  peculiar 
model  ;  the  swell  ri*cs  gently  near  the  purfling, 
and  afterwards  springs  up  more  abruptly,  so  as  to 
form  a  difference  of  an  iuch  iu  height  between  the 
highest  part  at  the  centre  and  that  at  the  edges. 
They  Bwell  more  abruptly  than  those  of  Hieronymus 
or  Antonius,  and  in  the  centre  form  a  sharp  ridge. 
This  is  the  peculiar  mark  by  which  his  violins_  may 
be  distinguished."  "Tho  edges  are  beautifully 
rounded  and  the  '  S  '  holes  are  well  shaped  and  lie 
together  as  in  all  Italian  instruments."  "The 
wood  for  the  belly  is  not  in  all  of  them  of  au  equally 
fine  train .  but  that  iu  the  back,  the  sides,  and  the 
neck  is  of  a  beautifully  figured  maple.  Those  that 
passed  through  my  hands  have  been  covered  with  a 
reddish  yellow  amber  varnish.  I  have  not  yet  seen 
an  iustancc  of  one  coloured  with  brown  varnish." 
Nicholas  Amati  lived  at  Cremona  about  the  end  of 
the  seventeenth  century,  and  Guarnerius  at  the 
beginning  of  tho  eighteenth.  Otto  includes 
Ruggerius  or  Ruggeri  in  the  list  of  M  Crcmoncse  " 
makers.  I  am  sorry  I  cannot  at  present  give 
Laurence  Sunders  any  information  M  to  the  period 
when  Ruggeri  made  violins.— X.,  Ediu. 

[25321.] — Cremona. — There  were  several  of  the 
name  of  Rugger ius,  Crcmoncse  makers,  from  1968 
till  1730 — Frnnciscus.  Guido,  Johannes  Baptist  a, 
Peter,  James,  and  Vinccut.  What  colour  is  the 
varnish  P — 0.  Dickson. 

[25327.1— Giddiness  —About  five  years  since  T 
was  troubled  with  the  same  complaint.  1  could  not 
stand  on  rising  in  the  morning,  and  fometimos 
wheuiu  bed  it  appeared  to  turn  round,  and  I  had  00 
idea  I  was  falling  out.  I  Went  to  a  doctor  and  he 
told  mo  that  it  was  weakness,  and  ordered  a  change 
of  food  from  white  broad  to  brown  and  coarse  oat- 
meal porridge  and  rest.  I  followed  his  instruc- 
tions and  have  been  better    fever    tince.  —  W. 

WlBBKKLY.' 

[25327.]— Giddiness. — M  A  Sufferer  "  is  no  doubt 
■suffering  from  vertigo.  Romberg,  on  H  Nervous 
Disease."  says :— "  The  treatment  depends  upon  the 
cause,  constant  regard  being  had  to  the  constitution 
of  tho  Individual.  In  idiopathic  vertigo  it  will  be 
necessary  to  sec  whether  more  erethism  is  at  the 
bottom  of  the  complaint  or  whether  already 
material  alterations  have  taken  place.  In  tho  first 
instancy  acids  (the  elixir  acidum  liallcri,  elixir 


sinapisms,  foot  baths  with  mustard,  tho  use  of  the 
flesh-brush,  with  cold  washing  of  the  trunk  and  tho 
exhibition  of  cooling  laxatives,  are  to  bo  recom- 
mended. Small  doses  of  bitter  water  (apollinaris 
or  pnllna)  in  doses  of  a  wine-glass  full  ou  goiug  to 
bed  and  the  first  thing  in  the  morning."  My  own 
experience  differs  from  this  in  requiring  sleep  when- 
ever I  could  get  it,  and  quiet  with  the  eyes  shut 
when  at  home.  "A  Sufferer"  had  better  ask  his 
medical  man  to  apply  the  above  to  his  case  and 
persevere.  Phosphorus  is  generally  highly  beneficial, 
and  I  should  think  Dr.  Pnrish's  preparation  most 
likely  to  bo  of  service;  but,  above  all.  electricity 
applied  for  ten  minutes  night  and  morning  to  tho 
groin  has  done  me  the  most  good.  The  gentler  the 
force  the  better. — Fellow-Sufferer. 

[25327.]— Giddiness.— The  syrup  of  phosphato 
of  iron,  quinine,  and  strychnine  (Easton's  syrup), 
one  teaspoonful  in  a  wiue-glassful  of  water  three 
times  a  day  will  relieve  "  Sufferer  "  almost  like 
magic— Kino. 

[25328.]— Harmonium.— "  D.  M.  L."  can  build 
a  good-sized  instrument  for  the  price  he  names— 
4J  row  at  least,  I  should  think.  As  ho  appears  to 
know  all  but  the  action  of  the  stops  he  will  find  that 
on  p.  131,  Vol.  XXL,  and  if  he  looks  in  tho  indices  I 
think  he  will  find  many  other  details  that  may  be 
suggestive  I  said  something  about  making  a  l|-row 
on  p.  18S,  Vol.  XXI.  While  writing  I  might  mentiou 
that  "  Eleve"  tells  me  he  has  several  papers  in  course 
of  completion,  including  one  for  a  7J-row  instru- 
ment, which,  I  hope,  will  satisfy  some  of  your  more 
ambitious  readers.  At  any  rate,  allow  me  to  ask 
those  who  intend  to  build  big  instruments  to  "  wait  a 
wee."— Saul  Rvmea. 

[25331.]— Staining  Black.—"  A  Dublin  Cabinet- 
maker" can  get  as  deep  a  black  dye  ns  he  could 
wish  by  boiling  the  extract  of  logwood  iu  water 
and  adding  to  it  slowly  a  little  of  the  yellow 
prussiate  of  potass.    Brush  ou  hot. — KlNO. 

[25333.]  —  Water  Twist.  —  The  twist  on  the 
wooden  tubes,  after  being  boiled  in  soap  and  water, 
ought  to  bo  left  in  the  water  till  used,  and  put  in 
the  shuttles  thoroughly  wet. — George  Whkwell. 

[25335.]— Horizontal  Engine.— I  presume  the 
engine  possessed  by  "  Glammos  "  has  a  cylinder  7" 
stroke  x  ft"  diameter;  if  so.  a  boiler  on  vertical 
principle,  2'  0"  diameter  and  3'  0"  high  over  crown, 
with  one  cro«s-tnbo,  say,  0"  diameter  in  fire-box, 
would  drive  it,  and  with  10"  or  12"  wheels  to  saw- 
would  cut  a*  timber.— Old  Man. 

[25335.]— Horizontal  Engine. — Much  about  the 
samo  reasoning  applies  to  your  query  as  to  No. 
25323.  Of  course,  your  engine  will  do  if  you  provide 
it  with  sufficient  steam,  and  do  not  exact  more 
work  than  it  can  perform  ;  for  hard  wood  a  finer 
saw  and  slower  feed  than  for  tender  stuff  follows 
naturally.  As  to  your  boiler,  a  small  one  will 
require  a  rather  high  pressure,  whilst  a  large  one 
will  allow  you  to  use  more  steam  at  less  pressure. 
Your  conveniences  and  arrangements  arc  to  be  con- 
sidered in  cither  case.— Geneve. 

[25:135.]  —  Horizontal  Engine.  —  "  Glammos  " 
had  better  find  out  what  horse-power  it  will  take  to 
drive  his  band  saw,  and  then  find  horse-power  of  his 
engine.  He  has  not  giveu  the  pressure  of  steam  he 
intends  to  work  with.— X.  X.  X. 

[25338.]  —  Spectroscopic  Experiments.  —  Tho 
lime-light  for  the  spectroscope  can  be  used  as  well 
as  the  electric  light,  only  that  the  spectrum  cannot 
be  shown  without  any  metallic  lines  as  with  the 
electric  light.  It  is  not  shades  you  want  so  much 
as  apparatus.  It  does  not  come  within  the  province 
of  those  who  reply  to  say  where  things  are  to  be 
bought  or  I  should  bo  glad  to  give  tho  name  of  a 
London  house  which  pays  special  attention  to  the 
department  of  apparatus.— A  Pumphuey. 

[25330.]  —  Spectroscopic  Experiments.  —  To 
pCHORn  the  experiment!  named  you  will  require 
a  lantern  fitted  with  either  lime-light  or  electric 
light  (tho  latter  would  be  better),  ami,  instead  of  the 
trout  combination,  have  an  adjustable  slit  ;  and.  iu 
front  of  this,  a  hollow  bisulphide  of  carbon  prism 
and  focussing  glass.  If  you  will  write  mo  1  will  send 
you  a  list  which  1  obtained  from  a  Loudon  optician, 
who  supplied  mo  with  my  lecturing  apparatus,  and  I 
will  also  lend  you  the  work  I  have  ou  the  subject, 
and  which  I  use  in  my  school  lectures  here,  which  is 
fullv  illustrated.    In  the  ntimo  I  will  draw 

a  sketch  of  the  plan  usually  adopted.— Public 
Analyst,  Monmouth. 

[25337.]— Boiler  Explosions.— Water  amongst 
other    conditions    is    sometimes   found    iu  the 


spheroidal  condition.  Now  the  spheroidal  condition 
of  water  is  due  to  the  formation  of  a  small  vapour 
atmosphere  around  itself,  this  vapour  atmosphere 
being  produced  by  contact  with  a  hot  surface.  Thus 
a  drop  of  water  on  a  hot-iron  plate  will  run  about 
the  plate  without  being  converted  into  steam.  Tho 
reason  of  its  doiug  so  is,  that  immediately  upon 
contact  with  hot-plate  the  vaponr  atmosphere 
is  instantly  formed.  It  then  surrounds  tbe  drop, 
and  thus  the  drop  rolls  on  its  own  atmosphere, 
which  is  a  bad  conductor  of  heat,  instead  of  rolling 
on  plate.  Now  if  the  plate  be  allowed  to  cool  down 
to  a  little  above  boiling  point,  then  in  a  moment 
this  little  atmosphere  is  ruptured,  the  water  spreads 
upon  plate  and  is  quickly  converted  into  steam. 
Now  the  boiler  in  the  caso  you  mention  would  be 
tipped,  probably  considerably,  or  at  any  rate 
sufficient  to  cause  the  hot  water  to  run  to  one  end  ; 
hence  the  empty  end  of  boiler  would  become  heated, 
and  if  cold  water  found  an  entrance  it  would  be 
converted  into  the  spheroidal  condition,  which  aa 
the  boiler  became  cooler  would  be  couvertod  almost 
instantly  into  steam,  and  if  boiler  be  closed  iu  all 
directions  an  explosion  would  follow  ;  but  by  opening 
safety  valves  the  risk  would  be  less.—  W.  J.  LAJH 
caster. 

[25337.]— Boiler  Explosions— There  was  no 
advantage  obtained  by  opening  the  valves  of  the 
Vanguard,  for  when  the  boilers  were  covered  with 
cold  water  a  vacuum  was  formed  which  produced 
15lb.  per  square  inch  on  the  outside  of  the  boiler, 
which,  by  the  way,  would  stand  more  pressure 
outside  than  it  would  in. — X.  X.  X. 

[25337.]— Boiler  Explosions.— It  was  a  fallacy 
that  gained  considerable  currency  by  moans  of  the 
newspaper  press  throughout  tho  country  at  the  tint* 
of  tho  Channel  collisiou  and  sinking  of  the  Van- 
guard, that,  if  the  safety -valves  of  these  boilers  hod 
not  been  opened  a  disastrous  loss  of  life  would 
have  ensued.  But  this  could  never  have  happened, 
for  tho  water  rising  in  the  engine-room  would  first 
put  out  tho  fires,  ou  further  rising  it  would  condense 
the  -team  in  the  boilers,  forming  a  vacuum,  which 
would  open  the  vacuum-valves,  which  are  fitted  to 
every  marine  boiler  for  this  very  purpose  of  pre- 
venting a  collapse  when  a  heavy  sea  is  shipped.— 
Sniftino  Clack. 

[25310.]— Artificial  Teeth,  Ac— No  mineral 
filling  in  a  tooth  can  last  long  as  tho  cavity  in  the 
tooth  is  continually  enlarging,  and  the  filling 
becomes  loose.  I  do  not  think  "  Engineer  "  ww 
find  artificial  teeth  act  well  with  his  stumps  ;  before 
having  recourse  to  artificial  teeth  his  best  plan  will 
be  to  have  the  stumps  and  defective  tooth  extracted 
by  a  competent  dentist,  who  will  in  fitting  time 
supply  him  with  artificials  really  useful. — T.  F. 

[253 12.]— Enlarging  Drawings. — To  enlarge  or 
reduce  drawings  without  the  aid  of  squares  I  would 
suggest  a  peutagraph,  which  is  simple  in  opera- 
tion, and,  if  carefully  used,  is  very  correct.— 
Draughtsman. 

[25312.]— Enlarging  Drawings. — "  Grantham  " 
can  enlarge  his  drawings  by  having  them  photo- 
graphed by  means  of  an  enlarging  camera.  By  th( 
same  method  he  can  have  a  full-sized  portrait  en- 
larged from  a  miniature. — Sniftino  Clack. 

[25313.]— Scones,  Buns,  and  Hotch  Potoh.— 
As  a  true  Scotchman,  I  am  proud  to  give  "  Wemyss  " 
tho  information  he  desires.  For  scones— Take  milk, 
or,  better,  churn  milk  and  flour,  and  a  little  car 
bouatc  of  soda,  and  mix  thoroughly  to  the  con- 
sistency of  dough.  Roll  this  out  under  the  rolling- 
pin,  and  take  a  tin-pot  lid  and  stamp  out  as  many 
as  tho  surface  will  allow.  Place  them  on  a  girdU 
over  a  slow,  clear  fire,  and  turn  ;  by  inserting  a 
knife  in  the  centre  you  can  tell  when  they  are  done 
enough— when  the  dough  does  not  adhere.  L«] 
them  out  on  a  cloth  until  cold,  ami  by  no  meant 
pile  them  until  quite  cold,  or  tho  moisture  will  con 
dense  and  spoil  them  in  a  few  days.  Of  Bath  boa 
I  cannot  give  you  any  information.  As  to  hotch' 
potch.  the  most  popular  dim,  and  next  to  the  "  great 
chieftain  of  the  pudding  race,"  is  made  in  thi 
wise  : — Take  a  bone,  with  i-ome  of  the  meat  remain 
iog  (usually  a  marrow  bone),  and  put  this  in  a  pot 
along  with  water  and  vegetables,  nud  boil  in  thi 
usual  way.  Tho  vegetables  used  are  prepared  iu  thi 
ordinary  way,  and  arc  pens,  beans,  cauliflower,  turnips 
carrots,  leeks,  in  fact,  the  more  the  merrier,  unti 
you  have  made  a  hotch-potch  soup,  whatever  thai 
may  mean.  This  is  the  true  and  genuine  article  :  it 
England  an  imitation  is  made  by  serving  it  as  I 
stew,  which  reminds  a  Scotchman  of  the  grant 
feast  prepared  in  Franco  iu  honour  of  ccrtail 
English  guests  when  tho  plum-pudding  mnde  iti 
appearance  among  the  entrees  as  a  soup  !  1  shal 
be  glad  to  hear  that  "  Wemyss  "  has  succeeded  il 
these  as  formerly.—  Sniiti no  Clack. 

[253 15. ]— Woodbury  Lantern  Slides  —The* 
slides  require  placing  iu  lantern  precisely  in  Boot 
direction  as  other  slides,  nnd  the  following  direction 
will.  I  hope,  help  you  out  of  your  difficulty.  Let  4 
be  the  top  corner  of  slide  at  right  end.  6  bottOB 
corner,  and  c  and  <2  respectively  top  and  button 
corner  of  left-hand  side.  Now,  supposing  yon  an 
showiug  on  the  sheet,  you  must  hold  the  slide  ii 
front  of  you,  so  that  any  reading  may  be  read 
then  invert  tho  slide  longitudinally— th.it  is,  if  yol 

can  read  slido.    When  thus  ^  ^,  you  must  iuvcrl 

thus,     **.    Push  iuto  lantern,  and  tho  reading 

CI  v 


Digitized  by 


bcii  24,  1876.      ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  574. 


47 


Le  right.  When  you  have  once  overcome  tliis  diffi- 
culty tou  will  never  wrongly  introduce  a  slide.— 
W.  J.  Lancaster. 

[25310.]— Harmonium.— Ironmonger,"  pardon 
me;  yon  contradict  yourself.  You  say  you  nave  a 
"good  harmonium  "  (13  stops),  and  yet  it  is  "  very 
weak  in  tone,"  unless  full  power  is  on.  I  know  that 
reed  instruments  are  made  of  two  qualities.  The 
rough  powerful  tone  for  churches  and  chapels,  and 
the  softer,  finer  quality  for  the  house  ;  but  a  "  good" 
instrument  b  never  "  weak."  The  pallet  stems 
stick  in  dump  weather :  tako  them  out  and  dress 
them  with  glass-paper,  rubbing  on  black  lead  where 
they  fit  into  the  action-rail.  Tho  A  natural  is 
missing.  Send  the  octave  above  to  a  dealer,  and  ask 
him  to  supply  the  octave  below.  If  too  sharp  scrape 
h  little  off  the  vibrator  near  rivet ;  if  too  flat  a  littlo 
off  the  tip.— Saul  Rymea. 

[26347.]— Chemical  Analysis— The  first  method 
saves  the  trouble  of  digesting  with  baric  carbonate. 
It  i*  a  good  method  in  the  absence  of  manganese, 
ilanzanous  salts  have  a  tendency  to  become  oxidised 
and  precipitated  in  tho  presence  of  ammonia.  It  is 
impossible  to  separate  matigannn>  from  ferric  salts 
by  means  of  ammonic  chloride  and  ammonia. — 
Geo  roe  Whewbll. 

[S5348.]— Spectra— Read  my  answer,  2-3336,  in 
present  number.  If  you  cannot  succeed  to  your 
min-l  write  another  query,  with  details  of  failure, 
and  I  will  help  you. — W.  J.  Lancaster. 

pB&P.)/—  Heat  in  Frames. -If  "  T,  M.  B." 
Want*  a  good  and  constant  beat  in  his  frames  he 
cannot  have  better  than  horse  manure  well  watered. 
The  cotton  waste  would  not  injure  vegetatiou.  I  have 

•••  •'>   "•■  !  f"  '  ti:-  pur;  •  of  .'..-I r..yj in--..-ts. 

without  any  injurious  effect  to  the  plant.— Sniftino 

[35351.1  —  Jeweller's  Lathe.  —  "  Little  Ama- 
tanrV*  fly-wheel  (toes  at  a  good  speed  if  he  gets 
250  revolutions  a  minute,  but  no  one  can  answer 
the  question  which  he  puts  unless  ho  gives  the 
diameter  of  the  fly-wheel. — B.  P.  A. 

[25352.] — Lights. — The  house  I  occupy  has  one 
(side)  window  overlooking  a  neighbour's  garden, 
and  the  neighbour  has  erected,  on  his  own  ground, 
a  screen  on  two  scaffold  poles,  which  effectually 
prevents  any  light  entering  or  any  other  use  being 
Bade  of  the  opening.  I  feel  certain  that  if  he 
couM  have  compelled  tho  owner  to  close  up  the 
window  he  would  himself  have  done  so.  ami  not 
himself  have  taken  the  trouble  or  incurred  the 
Eqwnse.-F.  F.  C. 

[25352.]— Lights.— I  suppose  "  X.  Y.  Z."  is  not 
ignorant  of  the  law  of  right  of  light.  When  windows 

ftverlookin.'  a  neighbour's  land  have  1  n  allowed 

to  remain  unobstructed  for  twenty  years  they  obtaiu 
k  right  of  light  or  easement  over  that  land  which 
th-  neighbour  cannot  then  obstruct.  This  is  the 
reason  why  you  have  received  notice  from  vour 
neighbour  as  he  wishes  to  bar  your  right.  Still  he 
•Aiiuot  force  you  to  remove  or  close  your  windows  ; 
the  law  on  this  poiut  is,  I  think,  pretty  clear.  Any- 
one may  build  to  the  edge  of  their  land,  and  if  ho 
ijjeas  windows  overlooking  the  adjoining  property 
Ho  action  can  be  maintained  ngaiust  him,  but  the 
>wner  of  the  adjoining  property  can  obstruct  tho 
windows  by  building  against  them  or  by  erecting  a  ' 
Warding  against  them  on  hir.  own  land  at  any  time 
hiring  twenty  years  after  their  construction,  and  in 
Ads  way  prevent  the  acquisition  oF  the  easement. 
He  must,  however,  bo  careful  not  to  trespass  by 
resting  any  part  of  tho  building  or  hoarding  on  or 
igainst  the  adjoining  property.  No  consideration  as 
to  the  distance  of  any  wall  or  dwelliug-boiiso  or  the 
listance  of  the  windows  from  the  boundary  line, 
inters  into  the  case.  Usually  the  putter-up  of  the 
windows  sign*  an  agreement  to  pay  nnnuallv.  if 
fiHnd  upon,  some  small  sum,  say  a  shilling.  This 
jnrcats  him  acquiring  the  easement,  an.'  allows  the 
irijoiuiug  owner  to  build  to  the  edge  of  his  property 
A  bay  tune  without  any  reference  to  tho  windows 
a  c,uo«tion.  Should  there  1»-  any  other  information 
I  can  givo"X.  Y.  Z."  on  the  subject  I  shall  be 
uippy  to  do  so.— Makkorio. 

120352.] — Lights.  —  Without  a  plan  and  more 
nlormation  as  to  tho  freeholders  of  the  two  sets  of 
iremises  it  is  imprudent  to  advise  on  questions  of 
ighl.  Assuming  the  two  sets  of  premises  belong 
o  two  separate  freeholders  the  freeholder  of  the 
rorluhops  or  his  tenant,  with  the  freeholder's 
onsent,  has  a  perfect  right  to  build  "  up  to  the 
ikies"  on  his  own  ground  if  in  no  doing  he  does 
lot  interfere  with  the  light,  air,  and  ancient  lights 
if  bis  neighbours.  Ho  can  open  out  as  many  new 
lfhUsshe  pleases.  On  the  other  hand  the  free- 
tolder  of  the  yard  or  his  tenant  can,  on  hia  own 
Ma.  erect  a  structure  equally  high  and  so  block  up 
lU  these  new  lights.  If  both  Bets  of  premises 
feong  to  one  freeholder  this  would  complicate  the 
Batter.  Is  the  wall  on  which  the  deals  rest  a  party 
■A  or  does  it  belong  to  cither  and  which  of  the 
Iwputantsr  "X.  Y.  Z."  must  consult  a  good 
(Doctor  or  he  may  be  plunged  into  a  sea  of  costs.— 


him  for  disturbing  his  neighbour  s  privacy  by 
opening  windows  which  overlook  tho  adjoining 
property,  but  it  is  competent  to  such  neighbour  to 
obstruct  the  windows  so  opened  by  building  against 
them  on  bis  own  land  at  any  time  during  20  years 
after  their  construction,  and  thus  prevent  the 
acquisition  of  the  easement."  As,  however,  the 
doctrine  of  easement  is  so  very  intricate,  "  X.  Y.  Z." 
will  do  well  to  study  "  Galo  on  Easements  "  (price, 
less  discount,  21s.),  or  take  bis  title-deeds  to  a 
good  souud  lawyer,  for  he  cannot  be  safelv  advised 
without  a  careful  perusal  of  the  title-deeds,  and  a 
thorough  knowledge  of  the  antecedents  of  the 
property.  Better  to  spend  a  guinea  or  two  in  this 
way  than  run  the  chance  of  becoming  entangled  in 
a  ruinous  lawsuit.— F.  B 

[25352.]— Lights. — I  doubt  very  much  whether 
the  builder  whose  yard  adjoins  "  X.  Y.  Z.'s " 
premises  can  compel  '"  X.  Y.  Z."  to  close  his 
windows,  but  I  believe  he  may,  if  he  pleases,  build 
up  ou  his  own  land  in  front  of  them  provided 
he  does  so  before  they  have  been  long  enough 
enjoyed  by  "  X.  Y.  Z."  to  give  him  a  right  to  them. 
This  is  generally  considered  to  require  20  years. 
Suppose  "  X.  Y.  L.,"  instead  of  using  liu.  deals  had 
used  lin.  glass  for  the  sides  nnd  end  of  the  new 
part  of  his  workshop  could  the  builder  have  made 
him  pull  it  down  again  ?  I  think  not,  unless  the 
two  properties  were  formerly  ono,  and  that  they 
were  afterwards  sold  in  separate  parcels,  with 
conditions  as  to  not  building  beyond  a  certain  line 
or  above  a  certain  height,  Ac,  One  man  might 
almost  as  well  say  to  nuothcr  M  You  shan't  come 
and  look  over  yonr  wall  into  my  garden."  However, 
"  X.  Y.  Z."  should  get  the  best  advice  he  can  upon 
the  subject  from  a  respectable  solicitor,  and  look 
upon  this  merely  as  a  hint  from— A.  B.  C. 

[25353.]— The  Birmingham  Wire  Gauge- 
There  are  so  many  wire  gauges  in  Birmingham  that 
one  is  at  a  loss  to  know  which  is  the  real  "Bir- 
mingham wire  gauge."  I  have  bought  wire,  metal, 
Ac,  from  most  of  the  metal  firms  in  Birmingham, 
and  the  majority  of  them  do  uot  adhere  to  any 
standard.  Perhaps  MM  of  our  readors  may  be 
good  enough  to  give  me  tho  original  and  true  Bir- 
mingham wire  gauge. — W.  J.  Lancaster. 

[25353.]— The  Birmingham  Wire  Gauge.— 

This  gang"  is  usually  considered  the  standard  one, 
nnd  Birmingham  wire  gauge  is  well  known  every, 
where ;  others  are,  however,  used  to  a  smaller 
degree  in  other  parts  of  the  country.  The  sizes 
seem  unfortuuat.dy  to  have  had  no  true  basis  of 
proportion,  as  you  will  see  below.  It  is  quite  time 
that  some  definite  gauze  was  established  upon  a 
standard  basis.  Below  I  give  the  Birmingham  wire 
gauge  in  decimals  of  an  inch  : — 
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[13352.]— Lights.— I  cannot  do  better  than  quote 
he  following  from /'Gale  on  Easements":— '  The 
«at  to  the  reception  of  light  and  air  in  a  lateral 
faction  (without  obstruction)  is  an  easement.  The 
Met  right  of  property  entitles  tho  owner  to  so 
Ueb  light  and  air  as  fall  perpendicularly  on  his 
•M.  Ho  may  build  to  tho  very  extremity  of  his 
iwa  land,  and  no  action  can  be  maintained  agaiust 


— Matuorio. 

[25353.]— The  Birmingham  Wire-gauge.— Tn 
measuring  thin  plates  nnd  wire  some  readier  method 
than  the  callipers  and  rule  btQJUM  necessary.  By 
universal  custom  notches  in  the  edge  of  a  steel  plate, 
of  varying  widths,  and  bating  no  correspondence 
lietwcn  them,  c?me  to  be  adopted  and  called  the 
"B.  W.  G."  gauge.  These  notches  do  not  indicate 
tho  true  sine,  nut  are  numbered.  Sir  J.  Whitworth, 
to  whom  mechanical  science  is  so  largely  indebted, 
has  drawn  up  a  table  which  is  not  only  a  definite 
scries,  but  the  numbers  represent  the  actual  thick- 
ness, expressed  in  thousandths  of  an  inch.  Other 
gauges— the  Birmingham  plate  gauge,  Lancashire 
gauge,  music-wire  gauge,  needle-wire  gauge— have 
nil  found  their  way  into  nse,  devoid  of  any  reason, 
something  lileo  our  railway  1ft.  8  (J  ?)  in.  gaugo.  I 
have  something  of  the  feeling  of  Coriolonus  : — 

"  What  custom  wills  should  we  iu  all  things  do  it ; 
Tho  dust  on  antique  timo  would  lie  unswept. 
And  mountainous  error  be  too  highly  heaped 
For  truth  to  overpeer." 
—Sniftino  Clack. 

[25355.1  —  Ventilation  of  Dark  Tents.  — The 
impossibility  of  doing  this  is  a  most  serious  draw- 
back to  their  use.  I  should  be  glad  shortly,  with 
the  permission  of  our  Editor,  to  describe  a  method 
of  working  the  wet  collodion  process  in  the  field  in 
which  this    difficulty   is  entirely   overcome.— A. 

1'UMI'H  UEY. 

[25355.]  —  Ventilating  Dark  Tent.  — A  good 
method  for  ventilation  of  teut  is  to  have  an  aper- 
ture in  upper  portiou.  on  which  can  lie  placed  a 
chimney  similar  to  an  ordinary  magic-lantern 
chimney.  I  have  worked  in  a  tent  ou  a  hot  day 
with  *uch  a  chimney  only  tin.  high  and  with  a 
diameter  of  I'iu.— \V.  J.  Lancaster. 


[25350.]—  Chemical  Balance.— I  would  advise 
you  to  get  Griffin's  "  Chemical  Handicraft."  In  it 
you  will  find  woodcuts  with  all  the  information  you 
require.  I  would  willingly  give  sketches,  Ac.  hut 
as  something  like  six  or  eight  woodcuts  would  be 
required,  I  think  it  better  to  recommend  you  to  get 
a  book,  which  will  help  you  very  much.  I  cannot 
recommend  you  to  make  a  balance,  unless  vou  ere 
an  expert  in  fine  work  ;  there  is  so  much  delicate 
work  required  iu  a  balance  to  show  1-lOOth  port  of 
a  grain  that  I  am  afraid  an  nmatoar  would,  after 
much  patience  and  perseverance,  not  obtain  the 
result  he  anticipated.— \V.  J.  Lancaster. 

[25358.]— Double  8 tars.— I  have  looked  at  40 
Lyncis  for  "Oculus."  Uaingafljin.  reflector  by  Calver, 
with  a  power  of  210,1  plainly  see  the  companion  of 
this  star  with  a  secoud  .star  of  about  the  11th 
magnitude  at  10"  or  12"  distance,  not  mentioned  by 
Webb.  Tho  angle  is  about  290,  and  not  40  as 
"Oculus"  supposed.  "Oculus"  will  find  that 
Proctor's  "  Atlas  '*  does  show  40  Lyncis,  but  marked 
as  a.  I  have  to  thank  "  F.  R.  A.  S."  for  his  in- 
formation as  to  the  companion  of  Sirius.  I  estimate 
the  position  angle  now  at  only  15'  or  20°.  If  this  be 
so,  and  it  was  88*  in  18G2.  71s  in  1866  (as  stated  by 
Webb),  and  65°  in  187:»  (as  stated  in  the  letter  of 
"F.  R.  A.  S."),  it  must  at  present  be  changing  its 
position  very  rapidly.  But  is  there  not  an  error 
somewhere  in  these  statements  P  If  the  angle  had 
chnnged  11"  in  the  four  years  from  1802  to  1800, 
could  it  bare  chauged  only  0'  in  the  seven  following 
years  ?  Perhaps  before  this  star  passes  away  for 
thu  season  "  F.  li.  A.  S."  will  kindly  turn  his 
telescope  upon  it  and  afford  the  results  of  his 
observation.  May  I  further  ask  him  whether,  if  the 
companion  shines  by  reflected  light,  its  position 
would  account  for  its  non-visibility  for  some  years 
prior  to  1801  ? — Southampton. 

[25358.]— Double  8tars—  40  Lynoia.— "  Oculus" 
will  find  this  star  in  its  proper  place  in  Proctor's 
atlas,  marked,  not  with  its  number,  hut  with  its 
letter,  Its  distant  companion  was  noted  as  a 
double  star  by  Sir  W.  Herschel,  and  is  No.  1,342  of 
the  "  Dorpat  Catalogue."  Is  there  not  a  mistake 
iu  th-i  position  angle  given  by  "  Oculus  ?*'  Strove 
has  P  =  320°-91.  I)  =  17"'895,  Epoch  1830-77.  I 
observed  the  star  on  May  22,  1866,  when  I  estimated 
the  mags,  of  the  components  8"9  and  1011,  P  = 
315°  ±  :  D  =  15"  ± .  Strove  marks  the  small  star 
of  the  11  mag.,  whieh  estimate  seems  fully  low. — 
Geo  roe  Knott. 

[25301.]— Rose  Trees.— The  practical  way  of 
pruning  rose  trees  is  only  to  be  learned  by  studviog 
the  habits  of  the  different  varieties,  or  by  taking 
lessons  of  those  who  have.  I  Buppose  you  do  not 
want  to  know  the  mere  mechanical  way.  If  you  do 
not  know  the  names  it  will  possibly  be  a  safe  guide 
to  prune  standards  to  about  4  or  0  eyes,  cuttiag  out 
the  old  branches  and  the  weakest :  then  of  the  re- 
mainder cut  the  weaker  back  most.  In  climbers, 
simply  cnt  away  the  old  and  worn-out  branches,  and 
the  nnripened  tips  of  tho  new  wood.  You  will  find 
that  with  climbers  the  more  vigorously  you  cutback 
the  more  vigorously  the  branch  will  grow  —to  wood, 
not  bloom.  If  you  are  a  rosarian  you  ought  to  get 
one  of  the  guides.— Sad l  Rtmea. 

[25301.] -Garden.— Cut  back  the  growth  of  each 
shoot  for  the  senson  to  within  four  buds  or  so  of  the 
last  pruning.  Occasionally  yon  will  have  to  vary  a 
littlo  according  to  the  strength  of  the  shoot :  but. 
ns  a  general  rule,  the  above  will  bo  fouud  to  do. — 
Vincent. 

[25306.]—  Manure  for  Potatoes— The  potato 
requires  a  manure  containing  potash.  Cocoa-nut 
fibre  and  ammonia  will  not  do.  The  fibre  is  good 
for  opening  stiff  land ;  the  ammonia  diluted  with 
water  will  force  the  growth  of  grass  better  perhaps 
than  anything  else.- -Vincent. 

[25373.]—  Electrical. — An  amalgam  of  mercury 
to  gold  or  Dutch  metal  is  used  I  believe  directions 
for  making  it  are  given  in  Sir  W.  Snow  Harris's 
book  on  "  Electricity."  I  think  you  will  prefer  the 
IColtss.  Try  charging  the  inner  cells  of  tho  Grove.*' 
battery  with  a  saturated  solution  of  bichromote  of 
potush  with  10  per  cent,  of  H2  S04  added.— 
Kathode. 

[25373.]  —  Electrical.  —  Alter  some  seven  years' 
science  teaching  and  use  of  almost  overy  form  of 
electrical  machine,  I  have  come  to  tho  conclusion 
that  for  class  work,  iu  small  and  sometimes  badly 
ventilated  rooms,  the  ordinary  cylinder  machine  is 
by  far  the  best.  The  plate,  whether  ordinary  glass 
or  ebonite  in  various  forms,  cannot  be  warmed 
sufficiently  quick  for  class-room  purposes,  bnt  with 
a  cylinder  machine  and  a  rose-head  burner  I  have 
obtained  a  good  spark  in  a  few  minutes.  The  sparks 
in  less  than  three  miuutes  have  gone  round  bottom 
of  cylinder  from  end  of  silk  flap  to  rubber ;  but 
with  the  plate  machine,  although  several  assistants 
have  previously  warmed  and  wiped  with  silk  every 
portion  yet  in  some  15  to  20  minutes  tho  spark  has 
diminished  fully  50  per  cent. ;  hence  ray  preference 
for  good  cylinder.  2.  The  best  amalgam  I  know 
consists  of  tin  1  part,  zinc  2  parts,  mercury  0 
parts  ;  this,  when  cold,  is  reduced  to  a  powder  and 
well  mixed  with  lard,  then  applied  to  robber.  The 
cylinder  should  bo  turned  in  the  reverse  direction 
for  a  few  moments,  then  less  of  the  amalgam  will  be 
wasted.  3.  Of  t\io  three  machines  you  mention  I 
prefer  the  Winter.  The  Holts  I  do  not  altogether 
approve  of— tho  trouble  in  gettiug  into  working 
order  is  rather  too  much  for  a  toaciior  whose  time 
is  limited.   I  would  not  advise  the  use  of  more  than 
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ao  18in.  Winter ;  with  thU  yon  can  obtain  Sin. 
sparks.  With  a  15in.  plate  I  last  woek  obtained  a 
fnll  6in.  spark,  and  quite  as  much  as  one  cares  about 
receiving:  npon  knuckle.  4.  The  best  charge  for 
Grove's  cells  is  nitric  acid  in  porous  jar,  and  the 
sulphuric  to  10  of  water  in  outer  jar  ;  a  cap  should 
be  made  to  cover  the  porous  cell.  You  can  also  add 
bichromate  of  potash  to  the  nitric  acid ;  this 
reduces  the  evolution  of  nitrous  acid  fumes,  but  I 
prefer  the  scid  alone.  6.  I  ana  not  aware  of  the 
existence  of  any  thermo-electric  battery  capable  of 
producing'  electric  light;  such  a  battery  may  in 
time  be  constructed,  but  the  great  expense  would 
offer  a  considerable  resistance  to  purchasers.  6. 
Highton's  batteries  are  not  good  for  obtaining  the 
electric  light ;  Grove's  and  Bunsen's  are  tho  best  by 
far  and  outweigh  all  other  cells.— W.  J.  Lancaster. 

[25374.J— Mullein.— There  are  several  species  of 
mnllein  indigenous  to  Britain,  but  I  do  not  know 
whether  any  one  of  them  is  identical  with  the 
Canadian  one.  '  The  two  commonest  species  with  ns 
are  the  great  white  mnllein  {Verbascum  thapsus) 
and  the  dark  mnllein  (V.  nigrum).  Of  these  I  think 
the  former  is  probaory  the  plant  referred  to  by 
"  Segnities."  It  has  many  local  names,  though  I 
do  not  know  that  velvet  dock  is  one  of  them ;  but  as 
it  has  received  the  name  of  vegetable  flannel,  from 
the  woolly  texture  of  its  leaves,  I  think  it  not  un- 
likely. It  is  also  known  as  hare's  beard,  torches, 
high  taper,  shepherd's  club,  ladies'  foxglove,  and 
cow's  lungwort.  Your  correspondent  may  find  it 
plentifully  on  the  hedges  and  roadsides  in  the  vicini- 
ties of  Croydon  and  Dorking,  in  Surrey ;  Hatfield, 
St.  Alban's,  and  Watford,  in  Hertfordshire;  and 
Chalfont,  Amersham,  and  High  Wycombe,  in  Buck- 
inghamshire, in  the  months  of  July  and  Aufrust.  It 
is  readily  recognisable  by  its  densely  woolly  stem, 
and  broad  oval  leaves  of  blanket-like  substance ; 
and.  when  in  flower,  by  its  conspicuous  spike,  4ft.  or 
Cft.  high,  of  closely  set  yellow  flowers.  As  regards 
its  medicinal  properties  I  find  it  stated  in  Hogg's 
"  Vegetable  Kingdom "  that  an  infusion  of  the 
flowers,  sweetened  with  honey,  is  sometimes  used 
as  a  remedy  for  colds  and  coughs  ;  and,  also,  that  a 
handful  of  the  leaves  boiled  in  a  pint  of  milk  till 
reduced  to  half  a  pint,  strained,  and  sweetened 
with  sugar,  forms  a  pieasant  draught  for  allaying 
coughs,  and  assuaging  the  heat  of  hemorrhoids. 
Dr.  W  ithering  (1797)  states  the  leaves  are  often 
used  as  an  external  application  for  the  latter 
complaint.  He  also  quotes  a  Dr.  Home  as  an 
authority  that  a  decoction  of  2oz.  to  the  quart, 
taken  to  the  extent  of  a  quart  daily,  is  a  remedy  for 
continued  and  obstinate  diarrhoea.  Withering  also 
states  that  it  is  given,  in  Norway,  to  cows  which  are 
consumptive ;  and,  from  one  of  its  common  names 
being  cow's  lungwort,  I  suppose  it  has  also  a  popular 
reputation  in  this  respect  in  onr  own  country.  It 

G'elds  a  Urge  amount  of  mucilage,  npon  which,  pro- 
ibly,  its  efficacy  in  chest  complaints  dependB.  It 
has  also  slightly  narcotic  properties,  ana  the  seeds 
of  this  and  several  allied  species  are  sometimes  used 
by  poachers  to  stupefy  fish.  In  Lindley's  "  Flora 
Medic*  "  it  is  stated  that  the  flowers  of  a  kindred 
species  (V.  lichnitis)  are  used,  in  many  places,  as  a 
poison  for  mice.  On  the  whole  I  believe  that  as  an 
alleviation  in  consumption  and  chest  diseases  gene 
rally  it  may  probably  be  useful ;  but  as  a  remedy  I 
fear  its  use  would  only  result  in  disappointment.— 
C.  J.  Savage. 

[35374.]  —  Mullen.  —  Mullen,  properly  Mnllein, 
Verbascum  Thapsus  (Great  Mullein),  leaves  woolly 
on  both  sides,  running  down  the  stem  ;  stem  simple; 
flowers  in  dense  spikes.  Roadsides  common.  A 
stout  herbaceous  plant  2-5ft.  high,  remarkable  for 
its  large  flannel-like  leaves  and  club-shaped  spikes 
of'  yellow  flowers.  Two  of  the  five  stamens  are 
longer  than  the  rest  and  hairy,  the  three  others 
smooth.  The  German  name  for  this  plant  is  WolU 
kraut.  Walker,  in  his  "  Flora  of  Oxfordshire," 
says  : — "  A  handful  of  the  leaves  boiled  in  a  pint  of 
cow's  milk  to  half  a  pint,  sweetened  andlstrain-ni, 
an  emollient  medicine."  "  This  draught  may  be 
taken  at  bedtime."  "  The  flowers  dried  in  the  sun 
give  ont  a  fatty  matter  which  may  be  used  in 
haemorrhoidal  complaints,"  p.  61.— Si  bah  Nosneb. 

[26874.1— Mullen.— There  are  six  English  species 
The  most  common  is  the  "  Great  Mullen,"  er  high 
taper  {Verbascum  thapsus) ;  stem,  4ft.  to  5ft.  high  ; 
woolly,  nnbranched ;  leaves  woolly,  deenrreut ; 
flowers  in  a  spike,  yellow;  grows  in  waste  places. 
Several  distinct  diseases  are  included  under  the 
name  "consumption,"  and  there  is  no  "specific 
remedy  "  for  them.  Certainly  mullen  is  not  one, 
though  it  does  good  in  some  cases ;  but  in  tke  ease 
of  consumption  no  one  ought  to  play  tho  dangerous 
part  of  amateur  pbysicinn.— Tressilian. 

[25374.] -Mullein.— Perhaps  "  Segnities"  means 
the  great  mullein.  Verbascum  thapsus.  This  plant 
is  n  native  of  England,  and  usually  grows  on  the 
banks  of  ditches.  It  is  somewhat  plentiful;  its 
leaves  are  large  and  pointed,  a  little  covered  on 
both  Bides  with  thick  down,  or  soft  white  hair ;  its 

Tho  above 
)TA. 

[25375.]— Foroes  of  Impact.— As  the  energy  of 
a  moving  body  varies  directly  as  the  square  of  its 
velocity,  when  the  velocity  is  doubled,  tripled, 
quadrupled,  Ac.,  the  force  of  impact  is  increased 
fourfold,  ninefold,  sixteenfold,  Ac— C.  W.  H. 

[25375.]—  Forces  of  Impact. — Any  force  which 
would  impel  a  ball  with  a  given  velocity  must  be 
doubled  if  the  ball  required  to  be  impelled  with 
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double  the  velocity,  and  increased  in  a  threefold 
proportion  if  the  ball  be  required  to  be  impelled 
with  three  times  the  velocity,  and  so  on.  It  is 
evident,  then,  that  the  moving  force  of  a  body  will 
be  augmented  in  the  exact  proportion  in  which  its 
velocity  is  increased,  its  mass  or  quantity  of  matter 
remaining  the  same. — Vincent. 

[25376.]— Piano  Bridges.— If  both  the  bridges 
were  glued  'to  the  soundboard  on  which  the  bass 
strings  rest,  the  knocking  of  the  hammers  would  be 
unbearable.  The  knocking  of  the  hammers  in  the 
piano  is  much  distracting  now,  although  we  make 
the  wrest  plank  very  solid  near  which  the  hammers 
strike  the  strings.— J.  H.  Schdcht. 

[25377.]— Piano  8trings— I  have  made  a  prac- 
tical experiment,  and  found  the  quality  of  tone  rather 
thin,  but  singing.— J.  H.  Schocht.  . 

[25378.]— Beooil  of  Firearms.— Firearms  will 
recoil  if  that  part  behind  the  cartridge  is  too  light 
in  proportion  to  the  rest  of  the  barrel.  It  makes, 
then,  no  difference  whether  a  piece  is  cot  off  from  the 
front,  or  if  that  is  not  desirable  the  back  part  may 
be  increased  in  bulk.  In  both  oases  the  same  result 
is  gained.— J.  H.  Schttcht. 

[25378.]—  Beooil  of  Firearms. — As  long  as  the 
projectile  remains  in  the  barrel,  the  gases  are  press- 
ing on  the  breech  of  the  gun,  and  the  longer  this 
pressure  is  kept  np  the  greater  will  be  the  recoil, 
unless  the  weight  of  the  barrel  is  increased  in  pro- 

Krtion  to  the  increased  length ;  but  increasing  the 
igth  by  adding  a  few  inches  to  the  muzzle  does 
not  increa.se  the  weight  sufficiently  to  compensate 
for  the  extra  time  the  pressure  is  kept  up.  Then, 
again,  the  effect  of  this  pressure  increases  gradually 
from  the  instant  of  ignition  of  the  powder,  and  in  a 
greater  ratio  than  the  increase  of  the  pressure  itself 
— for  two  reasons.  First— The  so -to- speak  step  by 
step  ignition  of  the  powder  by  which  tho  gas  is 
generated  gradually,  and  the  pressure  as  gradually 
increased  being  greatest  when  the  projectile  is  some 
distance  np  the  barrel,  and  not  at  the  moment  of 
ignition.  Second— The  inertia  of  the  mass  of  metal 
cannot  be  instantaneously  overcome.  It  enly  admits 
of  an  accelerated  motion— after  the  manner  of  falling 
bodies — tho  velocity  with  which  the  weapon  travels 
backwards  increasing  from  the  moment  of  ignition 
to  the  moment  of  the  projectile  leaving  the  barrel, 
so  that  the  last  few  inches  not  only  exert  an  addi- 
tional pressure  due  to  that  length,  bnt  exert  that 
pressure  in  increasing  the  velocity  of  the  recoil 
which  is  already  taking  place,  and  not  in  starting 
the  weapon  from  a  state  of  rest.  The  longer  barrel 
would  also  burn  more  powder  than  the  shorter  one, 
and  hence  another  reason  for  increase  of  recoil. — 
W.  Wtatt. 

[25378.]— Beooil  of  Firearms.— To  my  know- 
ledge recoil  is  produced  mainly  by  three  principal 
.reasons  : — 1st,  undue  narrowing  of  the  bore  in  front 
of  the  bullet,  as  caused  by  imperfect  .boring  and 
dirt ;  2nd,  by  the  gunpowder  being  ignited  not 
exactly  to  its  furthest  point  from  the  bullet,  the 
expansion  of  gas  acts  forwards  and  backwards  as 
well,  hence  repulsion  of  the  weapon  against  the 
resistance  of  the  atmosphere  ;  3rd.  by  the  shape  of 
the  shoulder-piece  or  stock  of  the  gun;  recoil  is 

? reduced  in  a  straight  line  with  the  line  of  fire,  and 
he  nearer  the  resistance  (of  the  shoulder  to  this 
recoil)  is  to  this  line  the  more  it  is  acted  on  and  the 
consequence  felt.  I  might  remark  that  the  easy 
firing  of  the  old  Swiss  carbine,  now  hardly  ever 
seen,  was  greatly  due  to  the  bent  shape  of  the 
stock.  As  for  the  length  and  weight  of  barrel, 
they  have  little  to  do  with  it,  as  other  guns  prove  : 
attending  to  any  of  the  three  reasons  above  will 
answer  partly  the  purpose,  supposing  the  firearm  of 
good  workmanship,  and  to  be  well  balanced — that 
is,  when  held  or  hung  horizontally  on .  a  rest  placed 
under  the  sight,  or  as  near  as  possible  to  it,  it 
keeps  in  this  position  withont  difficulty.— Geneve. 

[25379.]— Organ  Soundboard.— It  is  a  pity 
your  soundboard  is  not  wide  enough  to  get  a  stopt 
diapason  on,  as  it  ought  to  have  one  properly.  If 
von  really  cannot  find  room  for  it,  the  dulciana  will 
be  as  good  as  anything.  A  slit  gamba  would  be 
very  nice :  bnt,  being  so  delicately  voiced,  a  little 
dust  in  the  mouth  is  apt  to  throw  them  off  their 
voice  sooner  than  a  dulciana.  The  swell  is  not  the 
proper  place  for  a  dulciana— it  should  be  on  the  great 
organ  in  a  two  manual,  and  on  the  choir  organ  in  a 
three  manual.  I  believe  the  older  organ  builders 
used  often  to  put  the  dulciana  in  the  swell.  Of 
course,  if  it  were  the  case  with  a  very  large  organ, 
with  so  many  stops  that  you  scarcely  Knew  what  to 
put  next,  a  dulciana  then  might  be  put  in  the  swell, 
but  for  a  two-manual  organ  it  is  simply  useless  in 
the  swell.  The  length  of  the  C  C  C  bourdon  (scalo 
5}in.  by  Sin.)  would  be  7ft.  4in.,  but  I  should  not 
make  the  scale  any  less  than  5}in.  by  fi.Un.  Yon 
can  manage  with  an  ordinary  wind-chest,  provided 
yon  use  very  short  feet,  say  3in.  to  shoulder,  and 
push  tho  pallet  down  from  the  upper  side,  if  yon 
cannot  pull  them  from  the  under  side.  I  should 
advise  a  piccolo  of  ljin.  by  ljin.  (C  C)  scalo,  instead 
of  fifteenth.— Uraniom. 

[25380.]— Clock  Begulator.— In  reply  to  "In- 
quirer''—all  clocks  in  England  should  coincide 
with  the  standard  clock  at  Greenwich,  irrespective 
of  longitude  of  the  place.  But  we  require  to  know 
this  diffcrenco  in  order  to  obtain  Greenwich  time 
from  our  observation  of  the  sun.  which  gives  local 
time.  The  regulator  doscribed  in  let.  10339,  No. 
665,  is  in  reality  a  rough  "  transit  instrument,  and 
shows  us  when  tho  snn  passes  the  meridian  or 


"souths."  In  fixing  proceed  as  follows :— From  fin 
Nautical  Almanac  on  onr  "  Astronomical  Notes'" 
find  the  time  at  which  the  snn  "  souths  "  on  the  da, 
in  question  (as  only  every  fifth  day  is  given  in  tb 
notes,  if  the  day  comes  between  two  of  the  dab* 
given,  work  out  the  time  for  yourself,  unaghrini 
the  difference  from  day  to  day  for  those  five  dsyrto 
be  constant).  Say  the  time  of  southing  b 
12h.  10m.  3seo.  Now  if  the  longitude  of  your  pl*« 
is  west,  add  to  this  figure  4  minutes  for  each  den* 
of  longitude,  and  4  seconds  for  each  minute  of 
longitude.  If  east  subtract  a  proportionate  amount 
Say  your  longitude  is  2°  10*  west,  yon  will  hsva  to 
add  8m.  40sec.,  because  the  snn  will  pau  yosr 
meridian  that  much  later  than  it  will  pus  tin 
meridian  at  Greenwich.  Therefore,  on  that  day 
the  snn  will  south  with  you  at  12h.  18m.  43see! 
Greenwich  time.  Having  set  a  watch  to  Greenwich 
meantime  as  nearly  as  possible  (the  more  accurately 
the  better),  yon  must  now  fix  the  instrument  (tea 
10339)  so  that  at  12h.  18m.  43sec.  by  said  watch  ths 
circle  of  light  is  just  bisected.  The  correction 
spoken  of  by  "J.  A."  (not  "T.  F.  E.")  is.  u 
described  by  "  F.  R.  A.  S.,"  mere  nonsense ;  far 
having  once  fixed  your  instrument  yon  may  obtain 
correct  time  from  it  any  day  when  the  snn  shines  for 
the  rest  of  your  life,  by  finding  what  time  the  bod 
souths  at  Greenwich,  making  the  correction  for 
longitude  to  find  what  time  it  souths  with  yon,  an) 
setting  your  watch  at  that  time  the  moment  ths 
circle  of  light  is  bisected.  Use  a  horsehair  instead 
of  a  thread— pretty  heavy  weight— and  make  the 
box  of  strong  well-seasoned  wood  that  will  not  warp 
if  you  want  it  to  remain  correct  for  a  long  now, 
If  you  make  and  fix  it  with  moderate  care  yon  will 
find  it  most  thoroughly  reliable. — GuiDO. 

[25330.]— Clock  Begulator.— In  reply  to  "In. 
quirer,"  a  clock  at  Liverpool,  showing  lib.  49m.  it 
the  moment  of  Greenwich  mean  noon,  would  indicate 
local  mean  time  only.  The  railway,  and  nearly  all 
clocks  in  England,  Ac.,  are  set  to  correspond  with 
Greenwich  mean  time  irrespective  of  difference  of 
longitude.  In  Ireland  the  clocks  are  set  by  Dublin 
local  mean  time,  whioh  is  about  25  minutes  later 
than  Greenwich.  If  "  Inquirer  "  sets  the  regulator 
10  339  true  south,  he  need  only  correct  the  wn'i 
noon  by  the  addition  or  subtraction  of  equation  of 
time  and  the  difference  for  longitude,  as  explained  is 
letter  10409.  The  difference  arising  from  the 
earth's  motion  (spoken  of  by  another  contributor, 
"J.  A."  lotter  10470,  not  "  T.  F.  R.")  is  so  very 
small  that  for  ordinary  purposes  it  may  be  entirety 
disregarded.— T.  F.  R. 

[26381.]—  Wood-ohopping  Machine. -There ii 
one  at  work  at  the  pulp  mill,  Little  Eaton,  near 
Derby.— W. 

[25381.]— Wood-ohopping  Machine.— I  b*w 
heard  of  such  machine  as  need  to  ehop  tender  wood 
for  paper-making  purposes,  without  sawing;  the 
logs  were  disposed  ef  at  a  quick  pace,  pretty 
regular  chips  by  water  or  steam  power  I  cannot 
say.  I  am  sorry  not  to  be  able  to  give  more  par- 
ticulars at  present. — Geneve. 

[25382.1— Classification  of  the  Elemeuts.-So 
electro-chemical  series  can  be  given,  as  the  position 
of  each  elemeut  varies  with  the  electrolyte  used  and 
the  temperature.— J.  B.,  Belfast. 

[25382.]— Classification  of  the  Elements.-Tbi 
elements  nave  been  arranged  in  due  order  in  re**™ 
to  the  positive  or  negative  properties,  and  the  follow- 
ing list  will,  I  hope,  give  you  the  information  yos 
require.  Beginning  with  electro-negative,  and  end- 
ing with  electro-positive  elements,  we  have  them  a 
the  following  order  :-0,  S,  Se,  U..F,  CI  Br.  I.  P. 


Lancaster. 

[25383.] -Whitewash  out  of  Doors.-Sl*<* 
your  lime  and  directly  add  at  the  rate  of  *  donbta 
handful  of  common  salt  to  a  bucket  of  wash,  star 
well  and  use.  This  will  form  a  concrete  and  with- 
stand rain.— Ma  nob. 

[25383.]— Whitewash  out  of  Doors.— For  whfe 
and  coloured  washes  or  colouring,  we  usually  ma 
boiled  linseed  oil  with  the  sice  when  hot,  stirring 
the  same  into  the  whiting  or  colour,  &Uow™ffJ2 
same  to  chill  before  applying  to  brickwork,  tm 
pint  of  boiled  oil  to  a  large  size  pail  is  none  W 
much.  The  same  may  be  used  in  lime  wash. —J  osEr* 
William  Fennbll. 

[25387.1 -Huy ghenian  Ey^eoe.-Aboat  to 
beBt  combination  yon  could  nse  would  be  a  -in .aw 
6in.,  the  eye-lens  to  be  plano-convex,  and  neM-ieni 
I  a  crossed  convex ;  they  should  be  mounted  H» 
i  apart,  with  a  diaphragm  l^in.  diameter,  nt  a  •»«• 
tance  of  2in.  from  eye-lens.  The  eye-lens  sbonid  « 
3in.  diameter,  and  field-lens  as  nearly  2m.  in  aw 
meter  as  your  tube  will  allow.— W.  J.  Lancaster. 

[23388.] -Pitsroy  Barometer.-To  "^ed/tlg 
faults  in  your  barometer  you  must  take  the  ylDva 
the  frame,  then  empty  all  the  mercury  ont  of  tuoe, 
filter  the  mercury  several  times  through  noter*P« 
rolled  into  the  form  of  a  tundish,  with  a  needle  now 
left  at  bottom  for  exit  of  mercury ;  then  refaU  tone, 
and  be  particular  in  the  removal  of  least  P*rlicleQi 
air.  and  nil  will  be  well.  If  yon  know  the  rcdoctio" 
for  S  L  for  29  6  yon  know  it  for  all  heights.-"  •  <<• 
Lancaster. 

[25388.] -Pitsroy  Barometer— The  barorort« 
with  liu.  of  air  in  the  tube  is  absolutely  u«Ja* 
The  tube  must  be  removed  and  the  tube  turneo 
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topty-tarvey  and  tapped  gently  to  make  the  air  run 
up  some  of  the  reversed  tube.  Probably  the  tube 
will  require  heating,  and  probably  also  the  mercury 
boiling-  The  air  can  only  have  got  in  from  one  of 
t«ro  causes;  it  is  either  badly  constructed  or  it.  baa 
been  carried  about  without  the  screw  at  the  bottom 
herns  screwed  up.  -15.  i\  A. 

J8SS88.]  —  Lubricator. —  We  use  needle  lubri- 
cators for  any  shafting  running  above  25  revolutions 
per  minut-.  and  below  that  where  the  bearings  are 
«0  situated  that  it  is  inconvenient  to  get  at  them, 
being  quite  satisfactory.— Old  MA.N. 

[85368.]  —  Lubricator.  —  I  have  a  gas-engine 
which  I  run  at  about  80  revolutions  per  minute 
shafting  runs  at  120,  and  machiue  at  100.  I  do 
not  work  engine  more  than  three  or  four  hours  a 
day,  an  )  well  oil  shafting  once  a  week,  with  an  oil 
cm,  unless  I  run  engine  more  thau  usual.  I  always 
found  it  act  well.  This  plan  I  have  followed  about 
two  years.— Rei.if.uk. 

(35380.J— Begilding  Ormolu.— Grind  well  in 
a  anller  nitrate  of  potash,  alum,  and  oxide  of  iron, 
to  which  add  a  solution  of  auuatto,  or  saffron, 
according  to  the  tint  desired,  until  the  mixture 
hecomes  a  thin  paste.   Smear  this  on  by  means  of  a  . 

task,  and  if  the  gilding  is  ntrong  and  thick  the  i  {8  important  to  "  H."  I  think  a  small  turbino  would 
clock  mnst  be  heated  until  the  previous  coat  curls    ',e  *'10  most  economical  means  of  working  the  lift. 

In  the  ordinary  cylinder  lifts  as  much  water  would 
be  used  for  lifting  2cwt.  as  for  4cwt. — W.  Wtatt. 


led  away  to  the  hearths  to  bo  risod.  At  S  is 
pinion  and  ratchet  by  which  a  piece  at  f  may  be 
raised  or  lowered  and  the  amount  of  blast  regulated 
at  the  fan,  that  which  cannot  enter  the  opening 
being  thrown  back.  If  UT.  B."  wishes  I  will  send 
a  section  and  further  description. — Kathode. 

[26397.]— German  Bullfinches.— Give  them  as 
many  different  kinds  of  seed  as  you  can — rape, 
millet,  canary,  poppy  (maw),  lettuce,  hips,  haws,  a 
few  groats,  a  few  hemp  seeds.  A  treat  to  thc«  is  a 
pinch  or  two  of  hay-loft  sweepiugs,  in  which  th«>y 
find  seeds.  Give  tuom  a  variety  of  gieen  food; 
twigs  with  the  buds  sprouting  they  delight  in.  If 
you  want  to  find  the  way  to  their  hearts  give  them 
apple  and  pear  pips.  I  always  carry  a  little  box  of 
pips  and  hemp  Bcod  and  give  the  birds  one  when- 
ever I  come  near  the  cages  ;  they  hop  down  when  I 
approach  and  take  the  seeds  from  my  fingers.  Let 
the  cages  remain  in  the  same  position  ;  bullfinches 
don't  like  change  of  domicile.  Give  plenty  of  water, 
they  are  great  bathers.  Don't  let  tho  perches  be 
high  from  the  floor  of  cage,  and  keep  them  very 
clean.  Be  careful  not  to  offend  the  bullfinch. — 
Si  bah  Nosjjeb. 

[25399.]— Hydraulic  Lift.— If  economy  of  water 


•t  the  approach  of  a  wetted  finger.  If  thin, 
We  gilding  is  simply  allowed  to  stand  a  few  minutes. 
Wash  well  and  quickly  in  a  bath  of  warm  water, 
holding  in  suspension  a  certain  amount  of  the 
nsttrials  for  ormolu,  then  dry  quickly,  when  thoy 
will  appear  of  a  darker  shade.  Remove  any  portions 
too  much  coloured  by  striking  vertically  with  a 
brash  of  long  bristles.  If  the  gilding  is  not  satis- 
fsetory.  wash  in  a  diluted  solution  of  sulphuric 
said,  and  try  ngain.— Shifting  Clack. 

fiMW.]  — Tobacco.  —  Professor  Johnston  says, 
■  in*  '  Chemistry  of  Common  Life:"  —  "The 
aborigines  of  Central  America  rolled  up  the 
tobacco  leaf  and  dreamed  away  their  lives  in  smoky 
rvrenes  ages  before  Columbus  was  born.  It  is 
supposed  to  bo  n  native  of  tropical  Amorica.  In 
IMS  Columbus  found  chiefs  of  Cuba  smoking 
cigars.  In  1600  it  was  brought  to  France  by  Nicot, 
and  in  l.'tSO  to  England  by  Sir  Francis  Drake  aud 
tis  colonists  of  Sir  Walter  Raleigh.  It  was 
introduced  into  Xurkey  and  Arabia  about  1610.  I 
looked  a  pipe  that  was  made  (as  near  as  I  can  make 
otttl  in  the  seventeenth  century  ;  1  found  it  near 
HM,  After  a  year's  smoking  it  came  to  grief. 

flSSBl)— Tobacco. — Columbus  found  that  the 
nstiret  of  the  West  Indies  smoked  rolls  of  a  plant 
cilled  by  them  tobacco. — Kathode. 

[M898.]— Pebbles.— The  advantages  possessed  by 
toek  crystal  over  glass,  when  used  for  spectacle 
•bsio,  are— first,  a  much  greater  hardness.  This 
allows  of  a  much  better  polish  than  the  glass,  and 
the  polish  is  retained  for  a  much  longer  time ;  hence 
tkeir  assistance  in  retarding  the  ordinary  decay  of 
Hfbt.  Secondly,  p<?bhle  being  a  much  better  con- 
ductor of  heat  keeps  the  surface  of  eye  cooler  than  a 
would  do.  The  refractive  index  of  rock 
<*yid*l  it  not  of  any  moment ;  much  glass  is  used 
■jdow  and  above  the  refractive  index  of  rock  crystal. 
torn  are  pebble  s  in  the  market  that  will  «ive  rise 
to  more  harm  than  ordinary  glusi.  These  bud  ones 
on  be  easily  detected  between  two  Nicol's  prisms, 
aod  should  never  be  worn.— W.  J.  Lancaster. 

1)  —  BLast  Fans.  —  Have  given  rough 
'  of  inside  of  fan.   They  sometimes  run  at 


[25 KM.]  —  Lathe  Bands.  —  I  answer  Edward 
Hooker's  query  with  reserve,  because  I  have  not 
experimented  with  leathern  belting.  So  for  as 
elasticity  is  concernod  I  see  no  difficulty  if  the 
screw  tension  system  is  applied,  nor  any  reason 
why  leather  belts  should  not  answer  just  as  well  as 
gut  bands  for  all  puri>oses  of  "  sliding.  But  I  should 
apprehend  some  little  irregularities  ia  accuracy  of 
time  for  screw-cutting  purposes.  Belting  must  be 
ruu  either  on  pulleys  with  a  convex  surl'aco,  or,  if 
the  surface  bo  flat,  it  must  be  guarded  with  flanges ; 
and  both  present  difficulties.  Auy  ono  who  has 
watched  a  belt  miming  over  convex  pulleys  must 
have  observed  that  it  hardly  ever  keens  a  dead  true 
course,  and  unless  it  does  so  it  will  bo  drawing  ou 
slightly  varying  diameters.  When  u  flat  pulley  is 
guarded  with  flanges  or  beads  the  belt  will  con- 
stantly show  a  tendency  to  run  up  the  bead  or 
flaugo.  or  at  any  rate  to  bear  so  hard  against  it 
that  the  time  might  bo  influenced.  An  ovorhead, 
such  as  has  been  described  will  only  take  about 
25ft.  of  gut  to  meet  all  its  many  different  purposes  ; 
and  this  is  an  outlay  in  which  tho  difference  of  cost 
between  gut  band  and  leather  belting  can  hardly 
weigh  at  all  when  balauced  against  the  great  con- 
venience of  hooks  and  eyes  in  practical  use,  the 
lighter  appearance  aud  huudling,  and  the  economy 
of  wood  in  the  width  required  for  the  pulleys. — 
D.  H.  G. 


UNANSWERED  QUERIES. 


Tht  numbers  ani  title*  of  qtirrie*  which  remain  unan- 
swered for  Ave  teeefcs  art  inserted  in  this  list,  and  if  ttili 
unanswered  art  repeated  four  weeks  afterword*.  We  trust 
our  renders  urill  look  over  the  lurt,  and  send  vKut  information 
they  can  far  the  benefit  of  tlieir  jellovwontribulor*. 


Since  our  last  "Rclirmr"  has  answered  21628:  W.  J. 
Lancaster.  21710,  24««;  "  11.  T.  U.."  24383;  "  Hob  Hoy" 
and  "  John,"  24026. 

24741.  Tho  Pnraklta.  p.  4C4. 

21749.  Blue  Dye  tor  Cotton,  40*. 

2*752.  Chrome  Steel,  4TA. 

24750.  Rouge.— Cyanide  Solution.  4S4. 

247<!5.  India.  Railway  Kmploym?ut  m.  Ml. 

54775.  Electric  Bell  Indicator,  464. 

9080,  Pianoforte  Notes  Dam  pad,  435. 

24787.  Small  Stoel  Castings,  4uj. 

24788.  Dynamometer,  485. 
2*7.40.  Kuamelling  Sveamoro,  4S>. 
24795.  8.  E.  R.  Locomotive*,  465. 
24001.  Pattern  Makiii.'.  465. 


■Ott.  Rifle-shootinr.  p.  JOT. 

25048.  Floor-ooTerinr.  56s. 

250W.  Scarfing  Sow-blnd-n.  .WK. 

25050.  KUing  Colour  on  Book  i  :•'--<■  \ 

25051.  Colouring  Photos  on  Porcolaia,  SOS. 
2505J.  Certificated  Colliery  Manager,  408. 
25053.  Hotel  Lift*.  669. 

25055.  Automatic  Cltanging-bax,  568. 

25058.  Railway  Coupling.  569. 

250U0.  Rifle-bullet  Problem.  538. 

25064.  Manufacture  of  Brusd,  5^8. 

25070.  Keyed  Viol.  568. 

25071.  Meteoritio  Iron.  5»W. 
25086.  Stone  Pollshimr.  569. 
25080.  Bronze  Ink,  569. 

2509  4.  Galvanic  Soale  Prorenter  for  Steam  Boilers,  509 

95005.  Aeroplane.  569. 

25098.  Kleetrioity,  *o.,  59J. 

BS066.  Striking  Pore?  of  Press,  559. 

25100.  Varnishing  Print-.,  5oV. 

25101.  Rifle  Barrels  569. 
25104.  Sails.  Tanning,  569. 

25106.  Sails  for  Oanvai  Doit.  569. 

25107.  Purifying  Colza  Oil,  569. 


QUERIES. 


revolutions  per  minute.  The  size,  not  tho 
aomber  of  revolutions,  is  altered  when  a  larger 
Hoofit  of  air  is  required.— X.  X.  X. 
.t^W.l— Blaat  Fans.— A  B  is  an  iron  box  3ft. 
«t.  in  diameter ;  within  it  whirls  the  fan,  a  a  a  a, 
of  four  arms  supplied  with  vnnes, 
with  great  rapidity  on  their  centre; 


It*?  openinS  in  tne  centre  for  the  air  to 

fan.  As  the  air  enters  at  o  it  is  whirled 


[25103.]— Embossing  on  Glass.— The  better 
mt-thod  for  you  to  employ  is  that  of  frosting  the 
glass  by  the  gas,  and  not  using  the  liquid  on  tho 
glass.  The  method  consists  in  having  a  gutta- 
percha or  leaden  trough  as  large  as  the  surface  to 
receive  same;  then,  into  this  trough  place  a  suffi- 
cient quantity  of  hydrofluoric  acid  to  fill  it  to  about 
iin.  in  depth.  Tho  glass  covered  with'  wax,  with 
the  exception  of  those  portions  to  bo  frosted,  should 
then  be  laid  on  top  of  tray  until  the  frosting  is 
completed,  then  remove  wax  and  well  wash.— W.  J. 
Lancaster. 

[25KW.]— Flute.— Has  Mr.  Abbott  triod  to  bring 
his  flute  up  to  pitch  by  semwiug  the  cork  iu  ?  If  iu 
London  he  ought  decidedly  to  take  the  instrument 
to  the  maker's,  as  it  seems  a  ino*t  extraordinary 
thing  that  a  concert  flute  should  be  half  a  tone 
below  pitch.— 8.  Mater. 

[25-112.]— Ventilation  without  Draughts.— The 
simplest  and  most  efficient  way  to  do  what  is  re- 
quired is  to  have  a  hollow  skirting,  connected  with 
openings  to  the  outside,  this  skirting  to  be  perforated 
its  wholo  length  with  a  row  of  small  holes  in  such 
a  position  as  to  direct  the  in-coming  air  upwards. 
An  opening  in  the  upper  part  of  the  roof,  controlled 
by  a  shutter,  will  enable  the  ventilation  to  be  kept 
under  complete  command,  and  the  in-coming  air  will 
be  so  widely  distributed  us  to  be  inappreciable  in  any 
part  of  the  room. — T.  P. 

[25411.]— Soft  Impression  Metal.— In  answer 
to  J.  B.  Purvis  (p.  bismuth  can  be  purchased  at 
10s.  or  I2s.  per  lb.,  not  2-ls.  as  stated.  I  use.  instead 
of  a  bismuth  alloy,  pure  grain  tin.  Possibly  the 
failure  may  be  accounted  for  by  the  fact  that  abso- 
lute dryucss  of  the  die  is  essential — i.e.,  it  must  have 
been  recently  made  very  warm,  and  must  be  at  the 
time  of  using  warmer  than  the  air  of  the  room.  The 
nearest  trace  of  moisture  from  tho  air  or  the  hand 
will  often  completely  spoil  the  reverse  impression 
by  the  formation  of  steam  between  the  two  metal 
surfaces. — T.  F. 

[25114.]— Soft  Impression  Metal  — Mr.  Purvi3 
should  try  equal  parts  of  bismuth,  lead,  and  tin.  I 
should  be  inclined  to  try  load  and  tin  with  small 
quantities  of  antimony  and  bismuth.— S.  Mater. 

[25-120.]  —  Sraoe's  Battery.  —  The  fault  is 
evidently  duo  to  a  faulty  connection.  You  will 
have  probably  to  take  the  coil  to  pieces  before 
finding  the  bad  connection.  Tho  batteries  may  be 
easily  tested  with  a  galvanometer,  but  from  your 
description  the  cells  aro  in  perfect  order.  You 
should  never  put  such  au  excess  of  acid— 1  to  10  is 


u^Zjl     -      «"»  »"  »<■  "  «l     wumuu   fuoiuu  never  pui  sucn  hu  excess  oi  acid— 1  to  10  is 

•adV  uk:  chamber,  a  1J.  »nd  d.T.v.rcd  from  the  quit  •  strong  enough  for  auy  worav-W.  J.  L.w- 
•«"•  we  arms,  o,  into  the  opening,  C,  whence  it  is  J  caster. 


[25481.1—  Instantaneous  Shutter.— Will  any  of 
your  readers  kindly  inform  me  how  to  make  a  simple 
shutter  to  tlx  on  hood  of  lens  ?  And  nlso  if  tho  naked 
flamo  of  a  lamp  burning  a  mixture  of  salt  and  spirits 
would  be  practically  non-actinic  for  a  very  quick  process  ? 
— Dbms. 

[25485.]-8peed  of  Trains.-C  an  any  one  tell  me 
souio  facts  nliont  American  express™  t  I  have  seen  lately 
paragraphs  in  the  papers  about  Yandi-rbilfs  wild-oat*, 
imply  inir  that  they  travel  at  a  mile  a  minute.  As  a  rule  I 
have  always  undor„tood  that  America*  trains  are  slower 
than  English. — (j. 

[25488.]— Planimeter  — Will  any  correspondent  of 
the  listn  HMS4M0  Kindly  favour  mo  with  an  expla- 
nation of  tho  mathematical  principle  involved  in  the  con- 
struction and  working  of  the  instrument  called  tho  plani- 
meter,  nsed  for  calculating  anal  ? — A  Pooa  Jf awt. 

[2M37.]— Electric  Clocks.— I  was  glad  to  see  in 
10577  "  Iostcphsnm  "  make  mention  of  electricity  from  a, 
point  of  view  which  encourages  me  to  put  a  question.  Are 
electric  clocks  on  a  small  or  large  scale  at  all  to  be 
depended  on— that,  is,  graathlg  thoy  wjll  go  ?  How  much 
are  they  interfered  with  by  changes  iu  the  condition  and 
temperature  of  the  air,  or  by  the  gradual  loss  of  strength 
in  the  battery  which  drives  tlicm  r  and  is  there  any  w*y 
of  compensating  theui  P  I  rooimtly  examined  ono  made  by 
Messrs.  A.  Billeret  and  C.  Morn,  Pari«.  Itdlfforol  from 
tho  one  described  by  "  Bhwtra,"  10553,  in  having  only  ono 
magnet,  aud  that  plaoed  horizontally  in  the  oentro,  and 
required  only  one  battery,  Tho  dimensions  of  the  case 
wore  not  morn  than  about  12iu.  by  8in.,  and  the  price 
about  E4.  I  did  not  notice  any  arrangement  for  insuring 
the  supply  from  the  battery  being  constant  in  power ;  and 
it  seoms  to  mo  that  any  variation  in  this  would  altogether 
interfere  with  its  success  a«  n  timekeeper.  This  is  the 
point  "  lostephanns  "  Jut  touched  a  pen,  nnd  I  should  be 
(.•lad  if  he  or  any  other  subscriber  to  "  ours  "  would  say 
more  about  it.  I  h»ve  also  a  dosiro  to  have  in  connection 
with  the  clock  an  Blsotrio  hell  to  aet  as  nn  alarum.  Would 
the  tamo  battery  do  for  both  ?  nnd  what  would  be  the 
ho<t  way  of  connecting  it  so  as  to  insnro  its  always  going 
off  at  the  same  tinio  ?  Iu  tbo  plans  suggested  in  various 
letters  for  attaching  an  electric  alarum  to  au  ordinary 
clock  it  see 'us  to  me  tiu-y  would  altogether  upsnt  the  regu- 
larity of  the  clock,  whensj  I  dou't  think  this  could  pos- 
sibly bo  the  ease  iu  nn  electric  clocU  if  the  connection  were 
pn.pcrly  made.— T.  llr.r.unr.T. 

[254S8.]-A  Cheup  a>  d  Simple  Clock.-E.  B. 

rvBXtmj  says,  "  In  any  work  on  hydraulics  the  dimen- 
sions of  such  n  v  -  .  1  uiay  found  as  will  allow  tho  water 
to  flow  out  with  ,u  ,1  f,,iv.  whether  it  be  full  or  almost 
empty."  I  rath  r  think  that  anv  work  on  hydraulics 
would  show  this  impossible.  The  velocity  of  efflux 
depends  on  the  hei.'ht  of  liquid  column  above  "the  orifice. 
Tho  form  and  dimnu.iuu;  of  the  vessel  can  have  no  effect 
upon  it.— C.  W.  II. 

[25499.]— Hothearth.— Will  some  one  kindly  assist 
me  with  a  plan  of  a  g,n  il  hothearth  for  cooking  purposes, 
brick  front,  to  burn  ODks  if  possible,  for  tho  sakoof  clean- 
liness,  nnd  oblige — A  Coos  f 

[•A'.tM.]— The  Plonet  Vuloan.-Can  •'  P.  R.  A.  8.," 
or  auy  of  your  a.troiioujiuU  sulisonoors  tell  mn  if  thooxts- 
tanea  ei  the  planet  Vulcan  within  the  orbit  of  Mercury  ia 
rpoth«^^-T^J.  J 
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[25491.1— Bepeating  Watch.— Will  any  reader  who 
is  a  watciunaker  kindly  let  an  improver  know  how  to  set 
up  the  repeating  main-spring  of  a  repeating  watch  ?  I 
have  purchased  an  old  French  repeater  with  ohain  action, 
have  put  the  watch  correctly  together,  but  cannot  see 
how  to  set  up  the  main-spring,  and  how  the  quarter-piece 
is  moved  by  the  pallet  on  main-spring  arbour. — A  Yodho 
Watch  Impboveb. 

[23462.1— Linen  "Webs.— Would  Mr.  Andrews  or  J. 
B.,  Belfast,  explain  the  meaning  of  linen  webs  being  judged 
by  their  fineness  ?  For  instance,  a  web  is  said  to  be  a 
twenty-hundred.  Does  it  mean  that  if  1  yard  or  36in.  be 
taken  and  the  number  of  threads  counted  in  that  yard 
that  they  will  be  found  2,000  ?  If  the  linen  be  examined 
by  a  lens  set  in  a  brass  frame  with  a  circular  opening  at 
its  bottom  must  not  the  diameter  of  the  circular  opening 
be  A  in.,  so  that  every  thread  counted  in  this  circular 
opening  may  represent  100  threads  in  the  web  P— T.  Mac. 

[25403.]— Wire  Bopea— Will  any  kind  reader  inform 
me  what  is  the  best  composition  for  ooating  wire  ropes  P 
I  have  some  1,000ft.  working  np  and  down  inclines,  and 
are  supported  by  iron  rollers  18ft.  apart.  The  composition 
we  always  have  is  hot  tar  and  greaae,  but  this  in  a  few 
days  will  wear  off  from  constant  friction  on  the  rollers 
and  the  effects  of  wet  weather.  If  any  of  my  brother 
readers  can  mention  any  substance  that  will  produce  a 
harder  and  firmer  coating  will  oblige—  Bablwydgm. 

[25494.1— Crusaders.— Can  any  of  your  readers  give 
me  any  information  on  the  following  subject  ?  On  the 
tombs  of  the  crusaders  son.o  of  the  effigies  nre  represented 
with  their  legs  crossed  at  the  knee  and  others  only  at  the 
ankle.  Is  there  any  reason  for  the  difference  in  position  ? 
—Mat. 

[25495.1— Wheel-Train  Movement.— Will  any  of 
your  readers  tell  me  how  I  can  get  an  equal  movement  of 
index  from  a  wheel-train  by  a  regular  increase  of  weights  ? 
For  instance,  I  take  the  mechanism  of  a  Dutch  clock, 
remove  the  escapement  and  pendulum,  and  rnbstituto  a 
fan.  I  place  a  weight,  cay.  of  21b.  on  the  chain  and  set 
the  hand  at  12.  In  one  hour's  time  I  will  assume  that  the 
band  has  travelled  from  12  to  2.  I  set  the  hand  at  12  and 
place  a  weight  of  41b.  on  the  chain,  but  I  find  that  the 
hand  will  not  travel  double  the  distance  in  the  same  space 
of  time.  The  velocity  of  movement  of  hand  docs  not 
increase  in  proportion  to  the  weight.  By  whvt  means 
shall  I  obtain  a  correspondence  of  movement  of  baud  or 
index  with  increase  of  weight,  taking  the  increase  of 
weight  at  regular  gradations  of  from  21b.  to  601b  P — 
Speculator. 

125496.]— Spinal  Disease.— For  the  last  three  and  a 
halt  years  I  have  been  suffering  from  this  disease.  About 
ho  If- way  down  my  back  there  is  a  rather  sharp  anglo. 
below  which  the  spine  is  curved  inwardly,  causing  me  to 
carry  myself  in  a  lordly  way.  Three  years  ago  I  bad  to 
undergo  an  operation,  which  was  performed  by  an  eminent 
practitioner.  The  treatment  he  adopted  was  cauterisa- 
tion. The  wounds  thus  caused  soon  discharged  freely,  and 
remained  open  for  about  six  weeks.  This  made  the  spine 
a  little  stralghter,  and  for  a  year  and  a  half  the  case  pro- 
gressed slowly,  but  well,  until  I  was  able  to  walk  out  a 
little.  Since  this  time,  however,  I  have  gained  no 
strength,  and  during  the  last  month  have  been  much 
worse  than  usual.  There  is  no  pain  except  when  I  am 
upright,  and  then  the  back  seems  too  weak  to  support  the 
weight  above.  In  addition  to  this  my  legs  are  numbed 
and  so  weak  that  I  can  scarcely  walk.  What  is  the  cause 
of  this  ?  My  general  health  is  good,  and  age  twenty- 
three.  If  some  correspondent  can  say  how  the  back  or 
legs  can  be  made  stronger  the  information  will  be  thank- 
fully received.— W.  K. 

[25497.]— Dialytio  Telescope-To  W.  Olditbld.— 
I  am  at  present  constructing  a  a  inly  tic  telescope  of  the 
same  size  and  according  to  the  formula  and  instructions 
you  gave  in  "  ours  "  some  months  ago,  and,  as  I  wish  to 
have  the  instrument  as  near  optical  perfection  as  possible, 
I  shall  feel  much  obliged  if  you  would  kindly  inform  me 
as  to  the  best  mode  of  smoothing  and  polish  in?  the  object- 
glass  and  correctors.  If  you  v.  on  Id  favour  me  with  a 
description  of  the  cement  polisher  I  shall  feel  deeply 
grateful.— Ehoivb  Erfctob. 

[25498.1— Astatic  Needle.  —  Perhaps  some  kind 
reader  will  solve  the  following  problem,  as  it  is  beyond  my 
reasoning  powers :— When  the  two  needles  of  an  astatic 
pair  are  of  an  equal  strength  the  needles  set  at  right 
angles  to  the  magnetic  meridian  develop  the  mechanical 
reason  of  this  deportment.  Is  dia-magnetism  a  polar 
force  ?  How  can  I  (rain  admission  to  the  Science  School 
held  at  South  Kensington,  and  ou  what  conditions  ?— 
Caxalodcvuh.. 

[25409.]— Arsenious  Acid.— I  wast  a  correct  method 
of  correcting  a  standard  solution  of  arsenious  moid  which  I 
use  for  testing  bleaching  powder.— W.  J.  0. 

[25500.1-Coating  for  Lead  Pipes.— We  have  2  or 
3  miles  of  lead-pipe  in  uto  at  our  place  which  the  rats 
have  commenced  to  gnaw.  Can  any  reader  tell  me  of  a 
composition  with  which  to  coat  tbo  pines  that  will  -keep 
the  rats  away  ?  It  has  been  suggested  that  pitoh  or 
arsonio  and  plaster  of  Paris  would  answer  the  purposs  ? 
If  so,  what  proportion  ;  and  how  is  it  best  applied  ?  The 
nature  of  the  business*  prevents  our  keeping  a  cat. — 
T.  B.  J. 

125501.1— Chloride  of  Silver  Battery— I  have  2 
cells  of  this  battery  in  which  the  chloride  seems  to  be 

Suite  decomposed.  I  should,  therefore,  bo  greatly  in- 
ebted  to  any  correspondent  who  would  tell  me  the  best 
method  of  renewing  the  samo  P— Uveas. 

[25502.]—  Cleaning  Vellum.— Could  any  of  your 
readers  kindly  give  me  a  receipt  for  cleaning  vellum? 
I  have  a  photographic  album,  the  cover  of  which  has 
become  very  dirty,  and  wish  to  get  some  idea  for  cleaning 

it.— F.XCEL8IOB. 

[25503  ]— Physical  OeogTaphy.— In  J.  Maoturk's, 
F.B.O.S..  "  Physios!  Geography,"  published  by  Cohn's, 
)>*  gives  the  weight  of  the  earth  at  5.425.0!>2.500,000,000,- 
000,000  tonsP  How  does  he  come  to  this  conclusion, 
cd|  ceially  when  it  is  a  doubtful  point  what  the  interior 
of  the  earth  consists  of  ?— Bids. 

[25504.]—  Engine  Boiler.— What  'a  the  best  way  of 
preserving  the  boiler  of  a  small  Cornish  engine,  the  me  of 
which  U  not  required  for  a  good  many  month*  ?  !>hould 
it  be  filled  with  water  or  left  dry  ?   In  fact,  what  should 
•*•  to  it  and  the  machinery  to  preserve  them  ?— W.  D. 


[25505.1— Overhead  Gear.— To  "  D.  H.  G."-I  am 
constructing  one  of  "  D.  H.  G.'s  "  admirable  overheads 
for  my  lathe.  I  would  like  to  know  if  he  considers  a 
screwed  rod  to  unite  the  lower  ends  of  the  swinging  frame 
(marked  D  in  Fig.  12,  p.  493)  would  be  an  improvement, 
so  as  to  take  the  outward  thrust  produced  by  spindle 
centres,  and  relieve  the  bearers  of  the  secondary  frame 
from  so  much  pressure  ?  — Ovkbhead. 

[25506.]— Metal  Organ  Pipes.— I  have  looked  over 
the  back  numbers  of  more  than  two  years,  and  have 
endeavoured  to  find  some  sketch  or  description  of  the 
manner  in  which  metal  pipes  are  made,  but  have  failed. 
As  there  are  several  readers  who,  like  myself,  are  more 
used  to  working  in  metal,  I  think  it  is  not  unreasonable 
of  me  in  asking  some  of  the  organ  contributors  to  send  a 
description,  with  sketches,  of  the  manner  in  which  they 
are  made  ?—  TwttTO. 

[26507.]  —  Harmonium  Beeds  in  Organs.  — 
Would  the  correspondent  who  in  So.  572  gave  a  descrip- 
tion of  his  pedal  reed  soundboard,  kindly  tell  me  if  a  2in. 
wind  is  sufficient  to  work  the  reeds  and  make  them  speak 
promptly ;  and  whether  the  ordinary  16ft.  bourdon  reeds 
will  do  ?  Also  would  he  give  me  some  of  the  principal 
dimensions  of  the  soundboard  ? — Bobbdon. 

[25508.1— A  Cheap  and  Simple  Clock.— I  was 
rather  pleased  with  the  novelty  of  E.  B.  Fenncssy's 
clock,  but  would  it  not  be  very  sloppy  ?  Where  is  the 
water  to  run  to  ?  Could  it  not  be  made  with  a  weight  ? 
I  do  not  understand  exaotly  where  or  how  tbo  spiral 
spring  is  to  go.  He  also  does  not  give  the  dimensions  of 
wheels,  length  of  pendulum,  size  of  pallets,  &o.  The 
wheels  are,  perhaps,  not  so  particular,  except  in  having 
the  right  number  of  teeth  ;  but  what  length  ought  pen- 
dulum to  be  ?  Is  the  escape-wheel  right  in  having  only 
30  teeth  or  pins :  or  does  the  pendulum  beat  back  ward? 
and  forwards  ea/h  time  to  one  piu  ?  Could  not  the  hour 
hand  be  made  to  go  the  right  way.  as  it  appears  to  me  in 
the  drawing  that  it  must  go  backwards  ?  I  should  like 
to  make  a  clock  of  this  description  if  it  can  be  done  with 
a  weight,  but  water,  I  think,  will  be  rather  a  messy 
affair.  Lf  Mr.  Fcnnessy  will  answer  these  few  questions 
I  shall  be  obliged,  as  I  nave  some  old  clock  wheels  by  me, 
and  will  set  aboftt  making  one  in  a  few  days,  when  I  have 
a  little  more  time.— Clock. 

[25509.] — Prurigo. — I  was  under  the  treatment  of  a 
physician  some  three  months  for  an  eruption.  After 
several  consultations  it  was  pronounced  to  be  prurigo 
simplex,  and  treatment  commenced  accordingly.  I  was 
well  dosed  with  bichloride  of  mercury,  liquor  arsenic,  and 
so  on ;  finally  polished  off  with  sulphur  and  mercury 
ointment.  I  was  then  pronounced  cured.  Having  passed 
the  winter  tolerably  free  from  the  eruption,  I  now  find  it 
is  gradually  coming  on  again.  Would  some  correspondent 
kindly  say  what  I  had  better  do  now,  as  I  do  not  want  to 
go  under  such  treatment  again  if  I  can  help  it  ?  Having 
only  a  weak  constitution  the  ointment,  fee.,  nearly  killed 
me  at  the  time,  as  I  was  much  salivated  with  it  unex- 
pectedly.— Noswa  D. 

[25510.1— Pitching  Wheel  Models.— Would  say 
reader  inform  me  how  to  pitch  a  small  wheel  model  whose 
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diameter  is  2}  ^in.  P  The  drawing  is  full  size,  tooth  and 
space  the  exact  shape.— Hufham. 

[25511.1— To  "  Sigma."— In  the  example  given  by 
you.  illustrating  electrical  resistance  (Vol  XIII.,  p.  450, 
of  the  English  Mscbahic),  you  state  the  internal 
resistance  of  the  3  Daniell's  batteries  employed  as  follows : 
'390,  '64,  1*9 ;  but  in  Jenkin's  "  Electricity  and  Mag- 
netism," p.  223,  it  is  stated—"  The  resistance  of  the  cell 
(Daniell's)  described  above,  with  very  porous  Wedgwood 
pots,  perhaps  does  not  exceed  4  ohms— 6  or  10  ohms  is  a 
much  more  common  resistance."  In  another  part  of  the 
same  volume,  when  speaking  of  the  charge  of  a  bichromate 
cell,  Jenkins,  quoting  Latimer  Clark,  gives  the  following 
proportions :— 2os.  bichromate,  20oz.  of  water,  and  lOoz. 
sulphuric  acid  on  the  carbon  side ;  and  saturated  solution 
of  common  salt  on  the  sine  side.  The  proportion  of  sul- 
phuric acid  is  so  much  above  that  recommended  by  your- 
self and  others,  that  I  think  there  must  be  some  mistake. 
Will  you  kindly  endeavour  to  enlighten  me  in  respect  to 
the  above  two  questions  P — 8.  P. 

[25512.]— German  Plaster  Cast  Competition. 
— Can  any  one  say  if  the  German  prize  for  a  preparation 
for  preserving  plaster  oasts  has  been  awarded,  or  when  it 
will  be?— A  Cokpstttob. 

[25513.]  —  Boring  Cylinders.— Will  some  corre- 
spondent kindly  inform  me  how  to  bore  small  cylinders 
from  lin.  diameter  and  upwards— how  tho  cylinder  is  to 
be  fixed  in  the  lathe,  and  what  kind  of  cutter  to  use  ? — 
F.  C.  Putlbt. 

[25514.]— Camera  Stand.— Win  Mr.  Lancaster,  or 
some  other  correspondent,  kindly  tell  me  the  best  way  to 
make  a  portable  stand  for  a  tourist's  camera  ?— J.  Pocock. 

[25515.]— Magic-Lantern.— I  have  a  quarter  plate 
photographic  lens  which  I  wish  to  use  as  a  lantern.  Will 
some  one  give  me  the  information  how  to  proceed,  and 
the  kind  of  lamp  that  would  be  best  with  little  trouble, 
as  I  cannot  go  to  the  expense  of  gas-bags,  Ac.  ?  I  have 
nothing  but  the  lens,  and  a  few  slides,  and  no  knowledge 
of  the  matter  ?— Bxuxca. 

[25516.]— Micro  Photos.— Will  any  reader  pleaso 
say  what  collodion  is  best  for  the  above  ?  I  have  tried 
Mawson's  and  Hnggon's,  and  the  film  is  coarse.  Also  say 
what  developer  and  fixing  is  best  ? — Old  Photograph  kr. 

[25517.]-Colouring  Matter.— Will  any  of  the 
chemical  correspondents  of  the  English  Mcchakic 
inform  me  of  something  which  would  communicate  a 
claret  colour  to  water,  and  that  would  not  render  the 
water  poisonous  ?— Leigh. 

[25518.] -Preserving  Fruit.— I  should  feel  ex- 
tremely obliged  to  any  of  your  numerous  subscribers  if 


they  conld  give  me  particulars  of  the  best  mode  of  » 
seiving  fruit  by  steam  ?  Also  the  process  and  probable 
cost  of  fitting  up  small  steam  apparatus  for  boilhw.  ur 
from  601b.  to  lOOlb.  at  a  time  P— H.  P.  " 

[25519.]— Whiskey.— Will  you  permit  me  to  think 
" Scotch  Distiller"  (24758)  for  replying  to  my  qntrt. 
May  I  now  ask  "  Mechanical  Spirit  to  be  so  good  u  to 
favonr  us  with  his  formula  for  purifying  whiskey  of  hud 
oil,  seeing  that  he  so  distinctly  disapproves  that  which 
"  Scotch  Distiller  "  has  stated  P-Coosac. 

[25520.]— Building  Society  tiuery.-I  had  t  mo- 
siderable  number  of  £10  shares  in  a  building  society,  a 
few  years  ago  it  got  into  difficulties.  I  withdrew  47  ia 
each  share  on  the  understanding  that  the  remaiainz  £3 
should  be  paid  shortly.  I  can  now  get  neither  the  £3  per 
share  nor  any  interest,  although  the  society  is  tuU 
carrying  on  business,  has  funds  in  the  bank,  and  is  psyins 
good  interest  to  the  ordinary  new  shareholders.  Otm  aaj 
of  your  numerous  readers  kindly  advise  me  what  to  do?- 
Pbbscot. 

[25521.]— Artichoke.— Is  it  possible  to  use  the  bark 
of  the  Jerusalem  artichoke  plant  as  a  paper  paste  fluff? 
Has  any  one  tried  it,  and  was  the  result  satisfactory  ?— 
Oehbvb. 

[25522.1— Borax.— Are  the  fumes  of  a  borax  refinery 
injurious  to  certain  vegetables  and  flowers  P  A  neighbour 
favours  mo  often  with  such  soapsad  smell  that  I  would 
like  to  know  if  it  has  a  consequence  on  some  of  my  g&rden'i 
crops,  which  appear  strange  ?—  Gj sieve. 

[25523.1— Oxyhydrogen.— Can  any  onesay  what  hit 
become  of  that  wonderful  light  that  was  to  send  the  gas, 
lime,  and  all  other  lights  in  the  dark  for  brilliancy,  poner, 
and  cheapness  P  I  heard  a  good  deal  of  it  some  yean  140, 
and  would  like  to  know  how  it  is  tliat  queries  and  aoiwen 
in  this  paper  on  illuminating  matters  never  refer  to  it?— 
Geneve. 

[25524.]— Cverhead  Motion.— How  would  it  do  to 
fix  the  main  shaft  and  fly-wheel  overhead,  and  drive  it 
with  cranks  at  the  ends  outside  the  hearings  ?  A  second 
shaft  might  be  added  whore  groat  speed  is  wanted,  or  to 
allow  of  adjustment  so  as  to  enable  tho  same  band  to  b» 
used  for  change  pulley*.  For  the  latter  purpose  ths 
intermediate  shaft  would  not  be  wanted  if  some  tolerably 
good  "take  up"  appliance  could  be  added,  and  thus 
direct  action  would  be  secured.  This  is  merelv  a  crab 
idea,  but  possibly  something  might  bo  done  with  it.  Tat 
length  of  the  "  pitmen  "  or  connecting  rods  of  light  iron 
would  not  be  a  serious  objection,  and  the  fly-wheel  over- 
bead  would  certainly  be  out  of  the  way,  unless  it  ouoe 
oat  of  the  bearings  and  descended  on  the  operator,  to 
punish  him  for  slovenly  work  in  putting  it  up.— H.  B. 

[25525.]— Contents  of  Tanks.— Conld  any  of  yosr 
contributors  supply  me  with  a  ready  formula  for  oalculs- 
ting  the  number  of  gallons  of  liquid  in  horizontal  boilen 
used  as  stock  tanks,  when  not  completely  filled.  I  ban 
them  25ft .  long,  and  6ft.  diameter,  with  flat  ends,  and  18ft. 
long  by  4ft.  in  diameter,  with  egg  ends,  and  cannot  easily 
tall  the  number  of  gallons  in  them  unless  when  fall  or 
half  full.-H.  B.  F. 

[25526.1— Bed  Varnish.— Can  any  reader  informs* 
how  to  colour  a  varnish  made  with  fused  amber,  dryin| 
linseed  oil,  and  oil  of  turpentine,  a  transparent  red  colour, 
without  the  introduction  of  any  pigment  ?— A  Leaxuk. 

[25527.]-Bisulphide  of  Carbon.-I  wi  into 
rested  in  the  remarks  lately  given  in  your  journal  00 
bisulphide  of  carbon.  Could  any  one  give  particulari « 
apparatus  and  process  by  which  grease,  4c.,  is  ertrsctw 
from  refuse  by  this  important  chemical  P  Can  Uswpkw 
of  carbon  be  got  cheap,  what  docs  it  cost,  Ac.  *  abj 
information  will  oblige — Refuse. 

[25528.  l-Oreasy  Silk.— Can  any  one  tell  nievrW 
to  do  with  a  thick  blaok  silk  that  is  wearing  perfertil 
greasy,  although  almost  now?  Is  there  anything  wm 
which  to  sponge  it  without  taking  to  pieces  P— Jesst. 

[25529.]— Barometer.— I  have  pnrchased  a  8 wis 
timepiece  with  barometer  attached.  During  this  «torrnj 
weather  the  arrow  points  at  "fair,"  and  never  vans, 
more  than  a  lin.,  and  that  towards  "  change,  u  » 
barometer  in  proper  working  order?  Should  no 
arrow  point  more  towards  "  rain  "  or  "  stormy  < 
do  the  letters  "L.T."  mean  on  the  barometer  msij 
Please  give  general  information  for  reading  the  dial  «is»" 
— prrvniER. 

[25530.1-Peroxide  of  Manganese. -I ■ 
method  for  testing  peroxide  of  manganese  wits  o»» 
sold  and  potassium  permanganate.— W.  J.  0. 

[25531.],- Assaying  Iron  Ore.-How  can  I  make  1 
complete  assay  of  iron  ore  ?— W.  J.  0.  , 

[25532. 1-Hardening  a  Coffee-Mill  Flag  -, 
have  a  coffee-mill  which  u  worn  out.  The  plug  w  of  am 
iron,  3in.  long  and  4in.  in  diameter,  which  IhavsiOH^ 
and  filed  up ;  but  I  don't  know  how  to  harden  it  ««■ 
Will  any  of  your  readers  kindly  inform  me  how  to  do  n 
and  help— One  ih  a  Fix  ? 

[25533.]— Algebra.— Required  the  value  of  *  to* 
equation  *»  +  4*  -  3**  +  6**  -  **  +  10x»  -  *  =  I00, 

WILLIAM  B.KID. 

[25534.]-Plax,  Jute,  and  B.emp-1*  there  « 
decisive  method  of  determining  tho  difforrope  o«">^ 
fibres  of  flax,  jute,  and  hemp,  by  chemical  or  microscope 
analysis  P  I  fail  to  discern  the  spiral  markiogson  »l 
treated  with  nitric  acid  as  described  in  a  ^J0**?*™ 
dictionary.  I  have  heard  that  somo  process  of  dyeing 
effectual.— Abcarum.  „ 

[255S5.]-Coil.-Will  «'  8igma,"  "  Indnctoriam.(  ° 
any  of  your  readers  kindly  inform  me  how  to  m 
induction  coil  to  give  J"  spark  when  worked  by  a  wi- 
of  Daniell's  cells  P — Zxbo.  ^ 

[255S6.]-Extra  Quick  Aoting  LeM^i^S 
to  Mr.  Lancaster  for  advice  on  tho  above.  *  l"  ,  thJ 
since,  being  determined  to  have  the  best  Jvjf-^eri 
money  could  bujr.  I  obtained  from  one  of  toe  oe» »  ^ 
in  London  an  advertised  "  Extra-rapid"  C'^'Vi.  'am 
meter  3tin..  focus  6in.,  at  a  oost  of  £35-  I  °Lte*< 
suring  carefully  (sun  focus)  tho  focus  to  be  Jt ^ 
of  6in.    Now,  the  optical  work  boing  of  •g/jgaj  hj 


be  very  glad  if  it  could  bo  done,  because  ino  i  «•  ^ 
great  difference  to  me,  it  being  impossible  to  »°« L-ojjer'i 
studio  to  suit  the  lens.    As  heretofore,  Mr.  a*» 
advice  will  be  thankfully  received  by— Or7*11*' 
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'•2f^-'— fl0£0mt>t'Y??,— J^14  jPr°P°rtion  should  !  insulated  from  the  primary  coil  by  a  thin  wooden  tube. 

'  When  I  work  Die  contact-bieaker  by  hand  I  can  get  a 
small  spark  from  the  platinum  on  the  contact-breaker, 
and  also  a  shock  ;  bnt  the  contact-breaker  will  not  work. 
Tho  core  does  not  get  magnetised  sufficiently  to  attract 
the  armature,  I  think.  I  will  take  it  as  a  groat  farour  if 
some  correspondent  will  tell  me  how  to  remody  tho  defect. 
— W.  Roberts. 


i  tractive  force  per  pound  of  effective  steam  pressure 
bear  to  the  adhesive  weight  of  a  locomotive  to  give  the 
bat  results  ?  What  is  the  difference  in  steadiness  and 
ease  of  running,  nnd  in  wear  and  tear  between  engines 
with  inside  and  outsiie  frames  and  hearings,  and  engines 
with  inside  frames  only?  What  is  the  best  form  and 
position  of  the  sand-boxes  ? — Mew. 

iiSVW  ;—  Repairing  Clinical  Thr-rraometer.— 
Can  any  correspondent  tell  me  if  it  is  possible  to  repair  a 
clinical  thermometer  in  which  tho  mercurial  index  has 
been  shaken  down  into  the  bulb  from  too  rough  usage  ? 
If  possible,  eon  anybody  tell  mo  how  it  is  to  be  manaaed  ? 
lata  told  the  opticians  can  do  it,  but  will  not,  a*  they 
prefer  to  sell  a  fresh  instrument,— Clinical  Thermo- 
nra. 

1S5.T9.]  —  Photometer  — W.mM  ^„,o„n  i kindly gira 
me  a  description  of  this  instrument,  its  use,  and  the 
motbod  of  using  it  t— Cycloid. 

[J5510.]— Supporting  Mirrors.— Unving  with  much 
interest  read  your  late  account  of  Mr.  Ln«eU'8  method  of 
piraboli,ing  specula.  I  should  h>  d  u\  if  ;lMv  < .f  ••  ,iui  -i  " 
could  inform  me  of  the  means  used  by  Mr.  L.  for  support- 
in?  both  the  l'iin.aud  24in.  mirrors,  as  it  Is  quite  as  need- 
ful to  retain  a  perfect  figuro  ns  to  ohtutn  it.  I  bore  I 
shall  not  be  considered  obtrusive  by  reminding  Rev.  II.  C. 
Key  of  his  kind  promise  a  few  mouths  a«-o  to  give  us  some 
aceouit  of  his  experience  in  thn  above  branch  of  optical 
work.  I  um  sure  it  would  be  most  gladly  received  by 
many  of  our  friends.— J.  Cobiistt. 

[35441.] -Object-Glass  by  Tulley.-I  have  one  in 
my  possession  4in.  diameter,  focus  8(t.,  rather  greenish  in 
colour.  It  is  very  good  for  the  moon,  shows  Jupiter's 
belts,  but  indifferently,  stars  with  a  wing  not  well  defined 
and  round,  therefore  useless  for  donhlo  »tnrs.  Can  any 
one  inform_  me  if  its  definition  could  bo  improved  bv 
reminding  it,  nnd  what  wouhl  he  tho  iirobaMe  expense  ? 
So  objection  to  having  thorcby  its  focal  length  lessened.— 
Walk am  Grove. 

[25M2.]— Dork  Boom  — Many  able  replies  to  my  last 
query  have  induced  me  to  ask  advice  again.  How  can  I 
loppM  a  small  window  so  as  to  mako  a  good  dnrk  room  ? 
I  have  tried  covering  with  yellow  paper,  but.  would  like 
something  more  stable. — Jamks  Tclloch. 

[SSM3.1  —  Preserving  Tennis  Net.— Will  any 
reader  inform  me  the  beat  way  to  preserve  a  net  made  of 
ordinary  string  to  be  used  for  lawn  tennis  P — F.  R. 

[36541.]—  Cream-Coloured  Glazo.— Will  some  of 
your  readers  kindly  tell  me  of  a  good  cream-coloured  glare 
tor  common  pottery  articles  ?—  Kaolin. 

[25515.]— Organ  Btops.— Would  "Uranium,"  or 
some  correspondent,  tell  me  the  difference  between  the 
German  gamba  and  viol  di  gam  ha,  and  which  of  the 
canitus  is  most  suited  to  a  hall  organ  ?  I  think  of  build- 
me  a  hall  organ  soon,  and  should  be  very  glad  if  some 
"M  would  give  uic  advice  as  to  what  stops  to  get.  I  can 
giro  £12  or  £15  for  stops,  and  only  h  ive  room  for  8ft. 
pipes.  What  sized  bellows  should  I  require  9  Also  what 
are  these  stops  like,  and  what  are  their  equivalents  in 
Kngluh— Prestaut  4ft.,  naznrd,  doublette,  octavin  3ft., 
pkui  tenor  2ft.,  clarionette  a  pardon  8ft.  ?— CoBNOPEAjf . 

[8S5«.]— Double  Pramod  Lathe.— Would  anyone 
give  a  working  drawing  of  woodou  double-framed  lathe 

bcri,  such  as  adopted  by  best  makers  for  5in.  lathe  ?  

asUTxea. 

[S5547.]—  Leclanche  Battery.— Of  what  is  the  var- 
nun  made  which  is  used  for  sealing  the  poroiu  pots,  ic  , 
of  the  above  cells)  ?  Which  is  the  best  varnish  for  coating 
the  sine  connections  ?— 0.  V.  8. 

[BM8.]-Cleaning  8ilk  Hats.-Can  any  of  your 
waders  tell  me  the  process  of  cleaning  and  restoring  silk 
hats  in  a  few  hours  ?— A  Hatter. 

|23549.]-Plaater  of  Paris-Can  any  one  tell  mo 
of  anything  by  which  I  can  dolay  the  hardening  of  plaster 
Of  Paris  ?  I  find  that  before  it  can  bo  moulded  to  the 
»h»pe  desired  it  becomes  hard,  anil  in  con«o  im-inv  uii'.it 
for  use.— Artisak. 

[25550. 1-Water-Colour  Painting.  — My  moist 
colour*  became  hard  some  time  back.  I  added  a  little  gly- 
cerine to  them.  When  I  now  use  them  on  a  white  earthen 
Pallet  it  seems  ae  if  the  pallet  was  greasy,  which  is  not  so. 
It  rtpels  the  colours.  The  colours  work  very  well  on  the 
J**™*  paper.  I  now  use  an  earthenware  tile  with  the 
glow  ground  off,  which  very  soon  takes  the  point  nwny 
iron  the  sable  brash.  Can  any  of  "ours"  tell  mo  how 
to  prevent  this  greasiness,  and  also  if  it  is  possible  to 
repoint  the  sable  brushes  ?— J.  W.  E. 

[25551.]— Harmonium  Questions.— To  "  Saul 
nrxti"  ahii  Othkkb. — I  have  bought  (second  hand) 
an  harmonium  by  H.  Cliristophe  and  Etienne, 
rans.  It  Is  in  oak  case,  has  four  rows  of  vibrators,  thir- 
~"  »'«!'«.  and  grand  jeu  on  kuee.  Is  the  above  firm 
fnown,  as  I  have  not  seen  tho  name  before  ?  Also  is  the 
likely  to  be  a  good  one  t  Can  I  soften  or 
muOe  the  found  of  instrument  in  any  way  without  detri- 
JM»t ;  to  tone,  as  it  is  almost  too  powerful  for  my  room  ? 
j*B  I  add  the  voix  celeste  stop  ?  If  so.  how  ?  Also  the 
SJ***7  Jo  add  another  row  of  keys  r  I  |mm<css  some 
"Jtwmeohanical  ability,  and  think  I  shall  be  able  to  add 
Wt  Move  myself.— II AEMOJiiuw. 

.jl^'S  ]— Watch.— In  winding  my  watch  tho  hook  to 
the  Qia.n-spring  or  chain  came  untastened— I  don't  know 
**;'u.  I  have  taken  the  barrel  out  and  found  the  niain- 
»pnng  intact,  but  the  hook  on  the  pivot  was  unfastened. 

'  *  P*1  in  its  place.  What  I  wish  to  know  is  how  to 
™» the  chain  from  the  fusee.  Can  it  be  taken  out  with- 

S^TTr1* the  P1*1*  off'  **  1  fear  thore  mi"ht  besomedif- 
oeaity  w  again  placing  the  pivots  iu  their  proper  posi- 
Ttorsii  a  ratchet  whicli  I  cannot  discover,  which, 
w\  ii*""*  P1*™1*"  »*•  unwinding,  and  also  another  ratchet 
oecl  at  the  bottom  or  base  of  the  fusee,  which  I  should 
UM  explained,  being  an  amateur  much  interested  in 
"Jw  work.  In  fact  I  shonld  be  plad  to  know  the  sim- 
w!r..W*y,-r  Puling  »  now  main-spring  in  a  lever.— 

''ILLIA»  FKXKHAX. 

lyW-]— Steam  Pressure.— Will  any  reader  inform 
Sri  l'lTn*t  Iirwure  of  steam  a  good  cast-iron  box  is  cil- 
,       r""1  without  danger  of  bursting,  '.>.„    Imi - 
ww»,  9m.  doep,  and  |in.  thick  ?-!>ArxTT. 

jJS*y.~D  efeotivo  Coil.— I  hove  an  induction  coil 

rs  to  bo  in 
These  are 


jBAwiU  not  work  propcrTy.  The  fault  appears'to'bo 
we,  which  is  composed  of  iron  vt.rm. 


1.25555.]— A  Cheap  and  Simple  Clock.— Wonld 
E.  B.  Fennesjy  (letter  10573)  state  tho  objections,  if  any. 
to  using  a  weight  as  motive  power,  instead  of  water,  to 
drive  the  escape  wheel  of  his  clock  ?  Should  also  be  glad 
to  know  his  other  plnn  whereby  the  hour  and  minute 
hands  have  a  common  centre  ? — W.  B. 

[25550.]— Protection  from  Fire.— Will  any  reader 
offer  suggestions  for  tho  safest  lights  for  use  among 
servants,  assistants.  &c.  ?— No  Gas. 

[25557.]— Curing  Butter.— Will  any  one  give  advice 
as  to  the  best  method  of  curing  butter  so  that  it  will  keep 
sweet  aud  good  ?— Locisa  Moobx. 

[25558.]— Table  Beer.— Can  nny  of  your  country 
correspondents  inform  me  how  to  make  a  cheap  table 
beer  ?— Mabv  Asx. 

[25559.]— Velvet.— If  any  of  your  readers  will  inform 
mo  of  the  b-.-t  and  readiest  method  of  cleaning  black 
velvet  which  ha*  gone  brown  with  dost,  I  shall  feel  gmitlv 
obliged.— Maudr  Mlli-kb. 

[25560.]  — Valve  for  Engine.— Can  nnv  of  your 
reader*  give  mo  any  information  of  any  sort  of  valve  for 
Large  direct  noting  engine,  or,  say ,  mariue  engine,  but  to 
rvh.'vo  the  engine  .,f  tin-  direct  lu.ul  of  the  vidvo  ;  or  any 
method  to  work  tho  valve  horizontal,  aud  at  the  same 
speed  as  if  direct  ?  Au  answer,  wich  a  sketch,  will  much 
oblige— Sck  DttUVP, 

[25561.]— Organ  Pedal  Board  — I  understand  that 
a  few  organs  in  Germany  are  supplied  with  two  pedal 
boards,  iiwtead  of  one  as  is  usual  in  Kn-.'land.  Will  any 
reader  of  the  Ekolish  Mechanic  duwibo  their  position 
with  regard  to  each  otMr.  and  the  advantages  and  dis- 
advantage* of  the  system  ?  A  skotch  would  oblige  if 
difficult  to  describe  iu  words. — Axatecu  Obuanist. 

[255fi2.]—  Steam  Pleasure  Paddle  or  Screw- 
Boat.— lor  some  lime  past  I  have  been  on  the  look-out 
for  some  information  on  stexni  pleasure  boats.  However. 

1  do  not  find  what  suits  ;  therefore  I  shall  feel  much 
obliged  if  some  reader,  who  has  had  practical  experience, 
will  answer  the  following  .—1.  Is  it  possible  to  have  a 
steamboat  of  from  12ft.  to  16ft.  to  make  10  or  12  knots 
per  hour  ?  If  so,  what  about  tho  cost  of  boat,  boiler,  and 
engines  ?   2.  What  sixo  boiler  would  be  required  to  suit 

2  cylinders.  Sin.  by  lOin.  Btroke,  to  make  the  10  knots  per 
hour  ?  3.  Would  a  copper  boiler  do  ;  or  would  iron  be 
better  ?  4.  Would  it  be  cheaper  to  get  the  patterns  made 
and  from  them  got  the  castings  cast,  and  afterwards 
finished,  or  to  buy  cylinders  ready  made?  I  shall  feel 
much  obliged  for  such  information  as  will  guide  me  in  the 
construction.  Drawings  would  also  prove  most  acceptable, 
and  with  the  Editor's  permission  I  am  snre  would  b.> 
useful,  as  well  as  pleasing,  to  a  number  of  "  ours." 
I  should  not  like  a  rigger  boat,  as  I  only  want  it  for  two 
persons. — Axon. 

[255C3.]— Large  Harmonium.— I  should  liko  to 
make  an  harmonium  with  about  ten  or  twelve  rows  of 
reeds,  similar  to  one  given  in  our  Mechanic  by  "  J  D  " 
p.  ISO.  No.  3l»6,  Vol.  XVI.  If  "  Saul  Rymea  "  or  "  J.  I)." 
will  give  me  a  description  of  how  many  stops  to  have, 
how  the  paus  arc  made,  tho  size  of  channels  for  16ft.  and 
32ft.,  and  how  many  pedals  are  wanted— as  it  appears  to 
me  tho  feeders  are  in  the  way  of  pedals— I  should  feel 
obliged.— Momb. 

[25564.]— Harmonium  Stops.— Will  "Saul  Rymea" 
kindly  give  me  information  ns  to  tho  construction  of  tho 
fi-emolo  and  expression  stops,  as  I  have  no  idea  how  to  do 
them  ?  What  size  holes  must  I  put  in  the  valve  board  ?— 
Hammj:  it  smith. 


CHESS. 


All  communications  intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  81,  Loughborough-road, 
Brixton,  8.W. 


PROBLEM  CCCIV.— Bx  W.  T.  Pierce. 
[From  "English  Chess  Problems."] 


es  | 

*  i  J 


White  to  play  and  mate  in  three  mover. 


CoKBFcr  Solctiohs  of  Problem  CCCII.  from  Athos, 
Eothcn,  W.  Edwards,  J.  Uo^,  II.  11.  6. 


ANSWERS  TO  CORRESPONDENTS. 

%*  All  eommuntivitums should  bs  oddressod  to  th»  Editor 
of  th*  Exolish  Mkchaxic.  31,  Tavutock-ttrft,  Coon* 
Garden,  W.C.   

HINTS  TO  CORRESPONDENTS. 
1.  Write  on  one  side  of  the  paper  only,  and  pnt  draw- 
ings  for  illustration  on  separate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  aro  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  tho 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded ;  and  the  names  of  oorre- 
•pondonts  are  not  giren  to  inquirers. 

The  following  are  the  initials,  Ae.,  of  letters  to  hand  np 
to  TuesMlny  evening,  March  21,  and  unacknowledged 
elsewhere : — 

Thomas  Cole.— W.  F.  Carey.-P.  E.  Cleasby.-Indoetus. 
— Nealo  Gorse.— n.  B.  Willoek.  —  J.  Richardson.— 
William  Johnson.— Herbert  A.  Uribble.— H.  Paget.— 
W.  Or.  Smith.— I.ivesti-rattir.— Edwin  Blaker  and  Co.— 
Major  Ind.—  Tom  Chrk.  —  George  Knott.  —  Andrew 
Sautter.— Wells  and  Co.— Robert  Ross.— Rev.  William 
Davenport.— -Ohsrlw  Harris  and  Co.— A.  Luck. — J.  M 
Cartraell.— Major  (Jcneml  Nnthall.— Alfred  Holt.— J. 
G.  Roberts.— John  llampden.— J.  Penn.  —  Alexander 
Smith.— Henry  Watson.— -M.  M.— H.  J,  Coatei.—  W.  T. 
—A  Reader.— .1.  Robinson. — A.  R.  T.— Manns.— Fern 
Case.— H.  B.  Rostron.— One  in  a  difficulty.—  Kino.— C. 
Kent  on.— J.  Turner.— C.  V.  8.— Churchwarden.— Step- 
ladder.— A.  H.— U.  (J.  F  —  Gunpowder.— Arago.— W. 
Walker. — T.  B — Hookey  Walker.— Birmingham.  —  R. 
W.  F. — Onvrier.— Rusticiu. —  B.  P.  A.  —  Proof.  —  D. 

1'razer. — Thomas  Fletcher. — E.  H.  Jones.— Nluess.  

Occasional  Photo. —J.  H.  Kirhv.  —  W.  Fletcher!  

Surveyor  No.  2.— Embryo.— X.  Y.  Z.— James  Dickson.— 
Audrew  Dewar.— Amateur  Tnrner.— G.  A.  Andsley. — 
Thomas  Mitchinsou  — J.  U.  Wenham. — A  Nou-Unionist. 
—Ariel.— Semper  Pnrarn".— Thomas  Egenton.— Little 
Tommie  — D.  H.  M.— Pathfinder.— E.  T.  II.— Quick- 
silver.—Pro  Bono.— Saul  Rymcn.— James  Kilden.— W. 
W.  W. — Flavins.— Tin. — J.  A.  Akerman.— F.  J.  N.— No 
Paper.— Vonn?  Astronomer.— W.  R.  Bird. —  R.  H. 
Yank.— Apprentice.— Don  Juan  — W.  R.— A.  S.  Moffat. 
— Momc.— Cuidndo<o.  —  F.  F.  C— Cots  wold.  —  J.  K. 
Simpson.— J.  C.  M.—Vectends.— Forward.— Glen.— T. 
J.  B.— Sub.— Ierne. — Engineer. — C.  G.— J.  E.  Floyd.— 
A.  B.  C.  —  Hudson  Wilson.  —  Harry  Lee.  — 8.  W. 
Burnham.— Impe-UDions.—  Thomas  Hayuc— H.  King. 
—A  Young  Be.'inner. — D.  D.  Redmond.— D.  H.  M.  M. 

— R.  C. —  Ventilator.  —  Notsew.  —  London. — J.  C.  

Maker.— Leonard  Hughes.— Electrician.— H.  B.  T.  J. — 
W.  C.  C.-A.  W.  C.-F.  H.  Tarrant.-C.  W.  Crossley.— 
C.  W.  H.-B.  P.  A.-O.  P..  S.-Englwh  Mechanic,— 
Bromo  Iodine  Spa.— Philo. — A  Tea  Drinker.— Hydon.— 
Thermo  Electricity —J.  Locke.— O.  P.  Q.— Dan" Rosen. 
— E.  Verte.— G.  8.  M. — Amateur. — Rev.  J.  Coatcs.— J. 
R.  Walker.  Jnn.  —  R.  T.  W.  —Valentine.  —  8nmuel 
Smith.  —  M.  Parsenl.  —  Knowledge.  —  B.  BombaL  — 
William  Anderson.— Violinist.— 0.  Vere.— F.  Dennett. 
— Micro.— H.  S.  E.— Petrifaction.— William  Edwards.— 
J.  W.  Fennell.— John  Lange.— W.  M.  Graham. 
C.  V..  James  Poole,  Small  Tradesman,  D.  Foster.  Cobbler, 
C.  G.  G..  Telegraph.  J.  J.  S„  Dick,  A  Cnbiuet  Maker, 
Jack  o'  Lantern.  Broken  Saw,  A.  W.  O.,  Phthisis, 
Pussy.— 8eo  indices  to  back  vols. 
J.  H.  M..  Charles  E.  Key,  J.  A.— Your  queries  are  adver- 
tisements. 

F.  M.  E.  B.,  n.  T.,  and  others  have  replied  to  queries 

already  similarly  answered. 
H.  D.  (You  evidently  cannot  tune  properly,  or  else  your 
pins  aro  wora  ami  slip  in  the  holes.  Better  employ  a 
tuner.)— Coil.  (No.  Yea.  J.  and  W.  Rickard,  of 
Derby  j  see  advertisement  page«.)—  Dilemma.  (You 
are  bend  to  tike  tho  work  if  supplied.  It  is  a  di*. 
creditable  practice,  and  it  is  to  be  regretted  that  high, 
class  publishing  flrmi  stoop  to  »uch  a  method  of  pushing 
their  work«.)— T.  Mac.  I  Please  yourself.  T'-e  adver- 
tisements are  not  usually  bound.  Wo  do  not  know 
whether  tho  "  Notices "  aro  supplied  to  tho  public. 
Write  the  assistant-secretary.)— W.  A.  U.  (We  can  find 
neither  space  nor  leisure  for  tu:h  a  fool,  and  are  sur- 
prised that  the  editor  of  any  journal  should  have 
admitted  his  letter.)— A  Boiler  Makeii.  (Your  letter 
does  not  answer  Mr.  Nioholl's  remarks,  and  yon  wauder 
considerably  from  the  point  at  issue  We  see  no  use  ia 
prolonging  the  controversy,  wbicli  is  mainly  a  personal 
one.)— Bis  pat  qui  cIto  hat.  (Inquire  at  the  Patent 
Office.  Besides  the  cost  of  patent,  each  bottle  will  have 
to  bear  the  Government  stamp.  As  to  chance*  of 
success,  we  think  they  are  small  without  a  very  large 
outlay  in  advertisements.  I—  Las dsexd.  (See  recent 
articles  in  tho  BiiiMiug  Sew*,  i—  Momks.  (Kidney 
disease  is  too  serious  a  matter  to  take  amateur  advice 
upon.)— A.  T.  F.  (Applications  for  appointment •.  ij,, 
can  only  be  made  as  advertisements  iu  tho  addrc.s 
column..!— J.  H.  F.  (Inquire  of  any  chemist. i— J. 
Wtm>.  (You  base  your  statements  on  the  good  eit*  ltd 
by  vivisection  on  an  assumption.  You  are  proline  of 
words,  but  barren  of  facts.  The  onus  re<*  on  vivise  - 
tionists  to  prove  the  great  utility,  and  it  mint  be  vastly 
useful  indeed  to  mankind  to  justify  it  in  auv  shape  or 
form.  Public  opinion,  iu  all  probability,  will  soon  be 
too  strong  for  the  vivisectionists.) 
Skvf.ral  Letters,  including  a  long  one  on  Aquaria,  are 
in  type. 


CO  NCRETE  VILLAS. 

Kair.berless  hsve  been  tho  Inquiries  tlmnu-h  the  HxoLimt 
Mi;i  in  mi  for  cheap  urul  li.itulv  meth-Kts  of  buli.'.lnir  small  Cm. 
crot«  Houses.  Tho  UUILDINO  NEWS  roeenT.lv  ofrerod  friso  ■ 
frar  the  thrao  best  plan*  of  a  concrete  villa,  and  having  awarded 
tho  «mo,  Is  now  lllustrs'lrig  the  premuu  d  designs.  Tho  Ut 
prlio  plan  sppsarsd  In  the  number  tnr  Maruli  17,  tugcficr  with 
olhor  lllu.lmUorm  of  tho  new  Solonev  Keh'xiN,  South  K.n-tn7U«i 
Schools  at  Tyler*.  Oroen.  CongrvfM'Jamtl  ChlllCh  -.1  imeruuv,  and 
MiBWotlons  in  Floral  Occlgn  ;  sl~.  A'llcle.  on  ArtUllo  versus 
E  iglnrerlng  Constnirllon.  Al  t  TeifhlTii;  In  A-nvrte-i.  SliUwnth 
(.untnry  <-othio  Architecture.  ,n1  othor  mi'.n.  .,f  lntere-t  •■> 
nil  Art  »nd  Science  Students.  Price  4d.;  v  t-f.  »e.  ( Annual 

Subscription  £l,  post-frM.)-Offlcr,  SI.  KvlaWeJ^SttwefL  Lovont 
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APPLICATIONS  FOB  LaTTERS  PATENT. 
MARCH  7.  WTO, 

»«.   X.  Sml'h  Halifax,  forlmproverrci'i  !n  horse  shoes. 

MM.  II.  Wntnni,  Birmingham,  fur  ar>.\*i  Improvement*  In 
wooden  structures,  and  In  the  utlUid  .  j  ut  wa^to  malarial  em- 
ployed thers-for. 

8*7.  A.  Elliott  anil  C.  Burnett,  Dur'Min,  for  lmproveirent*  In 
actuating  regulating  valve*  fur  (taMiu,  water,  ^u,  and  other 
purpo*«"»i. 

M».   C.  B  inks.  Birmingham,  for  an  Improved  tap  Tor  water  and 

other  liquid*. 

819.  W.  E.  Oedge,  Strand,  for  an  linprorcd  lock.  A  communi- 
cation. 

KW.   O.  Chapman,  London,  for  Improvements  In  roller  skates 

A  communication. 

851.  J.  Colfl,  Hen.,  and  J.  Cole,  Jan.,  Coventry,  for  Improrcmsn'j 
In  roller  or  rink  skutee. 

fCS.  8.  J.  ThomuK,  L  indfln.  for  Improvement*  In  apparatus  for 
desulphurising,  mwi lug .  and  drying;  nn-<    A  communication. 

8V1.   B.  Tydemin,  B"«r.  for  Improvement*  1  1  -oiler  skstes. 

KM.  8.  J.  Thomas.  London,  for  Improve  uinta  In  machinery 
lor  roasting  and  amalgamating  metallic  or.-.    A  communication. 

8&>.  J.  T.  Walton.  Leeds,  for  improvement*  In  machinery  for 
drilling  fishbolt  hi.W  In  steol  and  other  r-i!l«. 

8S>;.  C.  C.  8!ierry.  London,  for  an  lmprov,  d  :nethod  of  securing 
wooden  lathe*  to  metal  bands  In  the  manufacture  of  revolving  or 
rolling  shutters,  and  for  other  like  purr..«es.    A  communication. 

«S7.  W.  R.  Lake,  Southampton -bull.!  I  u.-».  for  Improvement*  In 
apparatus  for  registering  the  fare*  paid  bv  passengers  In  tram- 
way cam  and  other  vehicles.    A  commnnlc.iU  .n. 

8.V4.  M.  H.  Strong.  Brooklyn,  for  lmproicincnts  In  the  manu- 
facture of  mw  for  Illuminating  and  oth-r  purposes.  . 

KS9.  L.  Griffiths,  Swansea,  for  Improvements  in  machinery  for 
cleaning  and  nlckiln«  metal  plates. 

8M.  H.  H.  Murdoch,  Middlesex,  for  Improvement*  In  means  or 
apparatus  for  effo 'ting  the  combustion  of  Inlmnmablo  pulveru- 
lent solids,  and  of  Inflammable  gases  and  liquids.  A  communica- 
tion. 

881.  M.  Watson,  Sheffield,  for  Improved  apparatus  for  lubri- 
cating the  axles  and  bearing*  of  wag  iron*  known  and  distinguished 
by  oilier*  and  miners  as  r'  corves"  or  "fibs."  the  said  appa- 
ratus helng  also  applicable  for  lubricating  the  axles  and  bearings 
sjf  rolling  stock  In  ireneral. 

813.  F.  8.  Barff,  Kllburn.  for  Improvements  in  tho  protection 
of  Iron  surfaces,  snd  In  oleanlng  the  same. 

8H3.  C.  E.  Rogers,  Massachusetts,  for  certain  new  and  useful 
improvements  In  pianofortes. 

8o«.  A.  M.  (.Turk,  Chancery-lane,  for  Improvements  in  heat 
radiators.    A  communication. 

861.  n.  J.  Hu<lilan,  Htrand,  for  Improvements  in  the  manufac- 
ture of  pap*r  boxes.    A  communication. 

M8.  A.  W.  R  slger,  Ayr,  for  Improvements  In  the  manufacture 
of  Scotch  bonnets,  and  in  the  machlner>  or  apparatus  employed 
therefor. 

8S7.  H-  B.  Goodyear ,  Part*,  for  Improvements  In  boots  and 
shoes. 

hjju.  C.  K.  Dalllonx,  Paris,  for  Improvements  tn  machinery  for 
tuning  boot  and  shoe  heels. 

67».  8.  Hallsworth  and  It.  Ballcs.  Leeds,  for  Improvements  in 
purirylnn  Illuminating  coal  gas,  and  lu  the  preparation  of  the 
menus  employed  therefor. 

870.  W.  Ho  wilt,  Essex,  for  Improvements  In  roller  skates. 

871.  B.  Browne,  Brixton,  for  Improvements  In  roller  skntes. 
873.  J.  Levy,  Southampton-buildings,  for  Imyuovcment*  In  tho 

manufacture  of  umbrellas,  parasols,  and  sunshades,  and 
xnnculnnry  for  that  purpose. 

873.  C.  E.  Stirling.  Westminster,  for  improvements  in  roller 
skates. 

874.  T.  Kordenfelt,  London,  for  Improve nienta  in  gun  carriages. 

A  communication. 

875.  T.  Nordenfelt,  London,  for  Improvement*  in  sewing 
machine  shuttles.    A  communication. 

870.  R.  J.  Blewltt,  Surrey,  for  Improvement*  In  the  method  of 
obtaining  gas  for  Illuminating  purposes  and  of  obtaining  and 
applying  tho  producu  of  cool  by  distillation  of  the  sain*. 

877.   J.  Br  r  re,  Paris  for  an  Improved  fredlng-botUe. 

87*.  D.  Nlcotl,  London,  for  improvements  lu  the  manufacture 
of  gc'utlno  capsules  or  cases  for  contilT.lu<  and  preserving  food, 
medicine,  and  vsxi  us  substances,  solid  and  liquid. 

877.  A.  U.  Clark, Chancery-lane,  for  Improvement*  In  life  rafts. 
A  communication. 

8*.  J.  Davie*.  Lancaster,  for  improvement*  In  and  tn  connec- 
tion With  ste.  1 1  ig  apparatus. 

881.  W.  R.  I.  ;<e,  London,  for  improvements  In  machine  gnus. 
A  aommunlcatior. 

SC.  E.  11. «ld* n I,  8nrrry,  for  improvements  In  the  construction 
of  wheel*  fi  rb  cycles,  velocipede*,  and  other  carriages  or  vehicles. 

88J.  W.  R.  Like.  Loudon,  for  Improvement,  in  machinery  for 
rosnufactutlag  bricks.    A  coromunteaU'-n. 

Ml.    R.  Sfivt1'.  Winchester,  for  Improvements  In  roller  skates. 

M-  J.  F.  Phillips,  Islington,  for  improvements  In  the  manu- 
facture of  Anger*  for  rosplug  and  mowing  machines,  and  in 
uta'uplnir  a  .'1  f  .-ging  these  and  other  articles  of  iron  or  steel. 

8*1.    R.  11  iil'e'ld.  London,  for  Improvements  in  safes. 

8-47.  W.  Conlsbee,  Surrey,  for  Improvement*  in  printing 
nriuhlnerv. 

8*i.  A.  Sowerbutt*,  Bamet,  for  Improvements  in  tho  procoss 
of  manufacturing  iterated  liquids,  and  tn  nppc-ntus  therefor. 

88U.  O.  Stev-nson,  Alrdrle,  forlmprormn.-iit*  in motive-power, 
alr-oomprextlng,  ruck-borlnc.  and  other  anparitu*  to  be  used  in 
qinrrying  and  mining,  and  also  In  part  applicable  for  other 
purposes. 

809.  R  Had  field.  London,  for  improvement*  In  automatic 
lubricator*,  sue.h  improved  lubricators  being  particularly 
Applicable  to  colliery  corves,  mine  waggons,  and  other  similar 
TcMtoIes. 

891.  W.  Whittle,  Stafford,  and  J.  Newman.  Birmingham,  for 
Improvement*  In  coating  with  metals  light  ar'Jole*  composed  of 
metal,  such  as  n.ils,  screws,  tacks,  and  other  similar  small 
wares,  as  well  as  the  light  parts  of  muchlnea,  as  alno  in  the 
machinery,  apparatus,  or  appliances  for  effecting  the  same. 

TO.  E.  L.  Mayer*  Glasgow,  for  improvement*  In  tho  treatment 
of  cupreous  ores  heir  waste  liquors,  for  tho  recovery  of  cobalt 
and  nickel. 

tit).  W.  Morgan-Brown,  London,  for  Improvements  In  lamp 
burners.  A  communication. 

svl.  W.  Sumner,  Preston,  for  imprrwrments  in  machinery  need 
for  preparing,  spinning,  doubling,  twlnln.-,  and  winding  cotton, 
wool,  flu.  silk,  or  other  fibrous  materials  or  substanoes. 

fc«.  J.  J.  F.  Btevrns,  Surrey,  for  lmp.oremcnto  In  tho  means 
or  apparatus  for  compenrst  ng  for  the  contraction  and  expansion 
of  railway  -Ignal  or  point  wires. 

b» i.  J.  N.  Hawkins.  Middle  sex.  for  Improvement*  In  mean*  for 
heating  water,  food,  and  other  substances. 

8 17.  C.  MorlU,  Baltimore,  for  Improvements  in  the  menu- 
fao'  ure  of  portable  and  condensed  food. 

i»'s.  T.  Turner.  Blrm  ngham,  for  Improvement*  In  rifles, 
c.M  /lil;«-,  and  projectile*. 

no.    W.  II  and  ley,  and  M.  Draper.  Birmingham,  for  Improve- 
i  In  fastenings  (or  boots  and  shoes,  gloves,  belts,  purses,  and 


Oth- 


rude 


isjj.  O.  N.  Shore.  Ilmlnstor,  and  O.  H.  Chubb,  London,  for  im- 
provements in  steam  boiler  and  o:hor  (urnac.-*. 

0)1.  C.  H.  0111,  Middlesex,  for  Impru'iincuu  in  the  manufac- 
ture of  beer.    A  communication. 

Wi.  D.  Grelg  and  M.  Kyth,  Leeds,  for  Improvement!  in 
machinery  for  mowing  land.    Part  communication. 

»«.  J-  dm  muck  and  A.  Walker.  Laneast.r,  for  improvements 
In  the  manufacture  of  sulphates  of  soda  and  potu-sh,  and  in  the 
■pn  iratu*  employed  in  snoh  minnfsctnre. 

!S»I.  C.  Liuge,  Holborn,  for  l:npruri-<nentl  In  fasteners  for 
ba.-s.  porttiiants-aus,  boxes,  and  other  artloles. 

J.  Bolt,  and  J.  Weeder.  Uallfox,  for  improvement*  in 
stojpersfor  bottles  for  aerated  und  other  eYervescunt  Uqulis. 

Ou-I.  I.  Swindells  and  R.  Lancaster,  Lanca-hire,  f.ir  Unprove- 
m  ut*  In  and  apparatus  for  removing  liicru-  t.itlon  from  »t.  a:u- 
b-ulers,  salt  pant,  and  other  similar  Bppuiatus,  and  presenting 
ae  ll-nent  adhering  thereto. 

!*)7.  E.  O'Callaghan,  Surrey,  for  improvements  In  building 
houses,  wall*,  and  other  structures. 

WS.  J.  M.  Macintosh.  Finsbury.  and  W.  B»»eet,  Chc'.sea,  for 
li>ipp>vi-menU  in  making  certain  air-proof  articles  from  a  single 
ci oth  coated  with  IndiArubber. 

3'j.  T.  8.  Cocking.  Slttlngbourne,  for  lmprovenisut*  in  appa- 
rat  i*  for  the  manufacture  of  pills. 

910.  J.  N.  Sawklns,  Middlesex,  for  Improvements  In  hut  and 
el  tiujJ  peg*  or  hooks,  and  otlier  suppor:-  :  or  various  articles. 


911.   B.  J.  B.  Mills.  MWM!e«ex.  for  lrar>r.Tvetr.a-  ts  in  anperatns 

to  be  emplored  when  castiug  moULs  or  alloTS  u.id  -r  pressure.  A 
eomma'ile  ttlon. 

91*.  J.  Harrington.  Surrey,  for  Improvement,  In  b  ttleondjar 
stands. 

ma.  J.  Cowan,  Oars  ton,  for  Improvement*  In  the  he  sUng  of 
stea-n  boilers. 

'■•14.  J.  Edward*.  Middlesex,  for  improvements  in  safety  -Ixnal 
apparatus  for  railways. 

ill 3.  F.  Chamberlain,  Barnsloy,  for  Improvement*  In  the  manu. 
facture  of  bricks,  tiles,  and  similar  articles,  and  in  UiemaohU 
nerv  or  apparatus  emoloyed  therein. 

dl  l.  T.  O.  Oreen,  Derby,  for  improvement*  In  straining  an  . 
slfdng  appara'us. 

917.  M.  P.  Jono*.  Middlesex,  for  improvement*  In  sk»te*. 

018.  O.  Stlerlln,  Swltterland,  for  a  spring  for  closing  doors. 

019.  O.  Sllerlin,  Swltiorland.  f  >r  n  double-ac'.iui  spring  door 
hlng*  to  open  a  door  l«th  wsv>,  the  hinge  to  bo  «xud  lu  tho  top 
of  the  door  Instead  of  the  bottom,  as  other  hlngoti  ut  present  in 
use  are. 

020.  W.  R.  Lake,  for  Improved  maohlncry  for  Inserting  screws 
from  screw  threaded  wire  In  the  process  o'  uniting  the  upper*  to 
the  soles  of  boots  and  shoes,  and  in  uniting  h' si  a- tube  seams, 
belting,  and  all  leather  lappings.    A  commnn'catlon. 

921.  W.  8.  Bstley,  Leeds.,  for  Improvements  In  maahlnery  and 
mlung  cliy  for  the  purpose  of  making  bricks,  tiles,  or  other 
similar  artloles. 

022.  O.  J.  Goodwin,  Westminster,  for  improvement*  in  neoktlo* 
and  fasteners. 

921.  A.  Bakewell,  Middlesex,  for  Improvements  In  armour  for 
plstlng  shins,  fort*.  Ac,  which  oonalst  in  the  use  or  water  or  any 
liquid  or  fluid  as  a  packing  for  armour  plites  of  steel.  Iron,  or 
both,  or  other  metal  or  metals,  or  materials. 

921.  J.  T  Sloan.  Lin -lade,  and  W.  C.  Frost.  Lelghton  Baxxord. 
for  impr  >v>  uirnts  In  window  fasteners. 

9iS.    R.  R  II sirper.  Strand,  for  Improvements  In  roller  skates. 

921.  T.  Howitt,  Derby,  for  coupling  and  uncouollng  railway 
go-els  waggon*  on  the  rails  without  Urn  alteration  of  the 
ooiinlircs. 

V~.   J.  C07glns,  O.  Baxter,  and  T.  W.  Oreaves.  Birmingham. 

for  lmprovein.-nt*  In  single  or  compound  telet>coplo  crotchet 
crook*  and  handles,  and  which  "aid  Invention  1*  olio  app.lcablo 
to  tooth  picks,  pipe  probes,  and  otlier  like  artloles. 
03s.  j.  r.cwu  and  H.  Jones,  Liverpool,  for  improvement*  In 

roller  s'sates. 

929.   O.  Clark,  Middlesex,  f  *  Improvements  in  roller  skates. 

iixl  T.  C.  March,  London,  for  Improvements  tn  applying  glass 
to  ribbons  of  tax. Ills  or  elastic  fabrics  for  articles  of  dress. 

II  J.  Hume,  N*w  Tort,  for  Improvements  In  apparatus 
applicable  tn  the  tubes  and  lines  of  locomotive  and  other  steam- 
boiler*.    A  communication. 

art  J.  K.  Chamber*.  Birmingham,  for  Improvements  In 
tnaehlnes  or  apf aia'     for  oleanlng  knives. 

031  C.  F.  Wood,  Birinin  -nam,  for  Improvement*  In  roller 
assies. 

934.  H.  Wheeler.  Birmingham,  and  J.  Pearson,  Stafford,  for 
improvcm-'  ta  In  direct  acting  steam  pumps. 

935.  A.  Guthrie,  Horselydown,  lor  Improvements  In  steam  and 
other  like  motive  power  engines. 

918.  J.  Sample.  J.  Grantham,  and  M.  Wsddle,  Northumber- 
land, for  an  Improved  wooden  key  for  fastening  rolls  in  railway- 
chairs. 

037.   C.  Clam ond.  Tarls,  for  Improvements  in  skating  rinks. 
93*.   C.  H  Meyer,  Hamburg,  for  Improvements  In  lamps  for 
shlpilghts. 

1139.  W.  £.  Vavasour,  Yorkshire,  for  the  appl'catlon  to  machi- 
nery of  the  force  which  is  generated  by  the  action  of  gravity  on 

w<i.-ht*  suspended  at  caeh  end  of  lover;  the  v  oight  wb'ch  1*  the 
further  distance  from  the  fulcrum  being  capable  of  exerting  a 
grcn'cr  power  than  tho  other,  according  to  tho  length  of  such 
distance. 

910.   O.  Bray,  Leeds,  for  Improvement*  In  gas  burners. 

941.  W.  Kay«,  Huddcrsfleld,  for  Improvement*  in  steam 
en  Tinea. 

942.  O.  Eldrldge,  Islington,  for  Improvements  In  roller  skates. 
0*3.    J.  Ducoro-t,  Parle,  for  Improvement*  In  machinery  for 

expressing  the  juice  from  sugar  cone  and  bast  root,  and  for  other 
like  purposes.    A  communication. 


Inventors  before  Patenting  should  read  the 

HANDBOOK  OF  PATENT  LAW,  BRITISH  AND  FOREIGN, 
published  by  WM.  P.  THOMPSON.  C.B..  Patent  Agent.  8,  Lord- 
street,  Liverpool  IIS  stamps).  "Tho  pitfalls  into  whloh  the 
uneary  inventor  will  run  a  risk  of  stumbling  are  pointed  out .  .  . 
A  trustworthy  guide  to  patentee*."— fashs*  V«*s«t..— [ADVT.l 


NOTICE  TO  SUBSCRIBERS. 

Subscribers  receiving  their  cnplos  direct  from  the  office  are  re- 

Joes  tod  to  observe  that  ths  last  number  of  the  term  for  which 
lelr  subscription  Is  paid  will  be  forwarded  to  them  In  a  Coloured 
n'lapper,  as  an  intimation  that  a  fresh  remittance  is  neossssry.  u 
It  I*  desired  to  contuiue  the  Subscription. 


TO  AMERICAN  &  BELGIAN  SUBSCRIBERS. 

'•*  American  and  Belgian  Subscribers,  especially  whan  renew- 
ing their  subscription!,,  arc  particularly  requested  to  advise  the 
Publisher  of  the  transmission  of  the  fost-oftlco  order,  and  the 
exact  amount  for  which  It  la  made  payable.  If  the  last-  men  (Jonas) 
precaution  Is  omitted,  some  difficulty  Is  very  likely  to  occur  In  ob- 
taining the  amount. 

Subscribors  In  the  United  States  and  Belgium  can  be  supplied 
with  the  ENGLISH  MECHANIC  post  free  from  this  Ooloe.  for  the 
sum  or  13*.  (S  dol*.  tfic.  gold,  or  Ufr.  80o.)  per  annum,  payable  in 
advance. 

The  remittance  should  be  made  by  International  Post-offioe 
order.  Back  numbers  oannot  be  ssnt  by  the  ordinary  newspaper 
port,  but  must  be  remitted  for  at  the  rat* of  Sd.  each  to  cover  extra 

postage. 


TERMS  OF  SUBSCRIPTION. 

PAYABLE  IX  ADVANCE. 

S*.  Sd.  for  Six  Months  and  lis.  for  Twelve  Months,  Post-free  to 
any  part  of  the  United  Kingdom. 

Volumes  VII..  XIX.,  XX..  and  XXI.  bound  In  cloth.  7s.  each. 

Indexes  for  euch  half-yearly  volume  up  to  Vol.  X.  (except  Vola. 
II..  V..  and  X.)  Inclusive,  Sd. sack.  Post-free  3*d-  each.  Cases  for 
olndlng.  Is.  »rt.  each. 

.S-ibicrllH'rs  are  requested  to  order  Oases  and  Vols,  through 
their  booksellers,  and  not  to  send  direct.  The  regulation*  of  the 
l"o«t- office  prevent  tholr  transmission  through  the  Post. 


CHARGES  FOR  ADVERTISING. 

a.  d. 

Thirty  Words    ...      „      _      _      _.  8  • 

Every  additional  eight  words...  _.      ...      „.    0  fl 

Front  Paee  Advertisements  Five  Shillings  for  th*  first 40  words, 
afterwards  «d.  per  line.  Paragraph  advertisements  One  Shilling 
per  line.  No  front  page  or  paragraph  advertisement  inserted  for 
less  than  Flvo  Shilling*. 

ADVERTISEMENTS  In  EXCHANGE  COLUMN— for 

Sixteen  Word    ...10 

For  every  succeeding  Bight  Words...      „  0  6 

The  address  Is  Included  as  part  of  toe  ad rertlsenaat  and  charged 
for. 

Advertisement*  sihI  reach  the  offlo*  by  S  p.m.  on  Tuesday,  to 
Insure  insertion  1st  the  following  Friday's  number. 


Throat  Irritation.— The  throat  and  windpipe 

are  epecia  ly  liable  to  Inflammation,  causing  soreness  and  dry- 
ness, tic  <u  /  .nd  Irritation,  Inducing  cougo  and  affecting  the 
voice.  F  >r  LhesC  symptoms  use  glycerine  in  the  form  of  Jujubes, 
lil.cerlne.  in  :he*e  agrotuble  eoutcctloi.s,  being  in  proximity  to 
Hie  k1  ■nil*  .it  i  he  moment  Lliey  are  excited  by  tho  act  of  sucking, 
becomes  a  lively  healing,  sd.  and  is.  boxes  Iby  p  sit  8  or  IS 
•  •arap. ),  arid  tins.  Is.  *l.  labelled  "  JAMBS  ErPH  4  CO.,  Homoso- 
oi  hie  Chemists,  48,  Thrtudnecdle-stroet,  and  170,  l-iccsdllly, 

Ljui0U."-[AJ>VT.J 


OUR  EXCHANGE  COLUMN. 

TV  ssevys  /sr  Essaasfs  /reft-—  n  Is.  fwr  ttnHm  M  sswes,  sag  la\  /*v 

seery  sscewgiag  8  worsts. 

Vol*,  f)  ami  10  Enol!«h  M  rrn.\sic  bonnd,  Vols.  17  to  23 

not  hound,  exeh.injo  for  0Lt>  China  or  anything  usclal.  -Mr 
WniTLST,  10.  Den yer-street,  Chelsea,  8.W. 

F.NtiLiSH  Mfchanio,  first  10  volumo*.  Offdn  rennatod 

R-  TowHsesd,  Butter  Market,  Bury  St.  Edmnnd's. 

1  H.-P.  Horizontal  15Nntj»>:,  no>riy  now,  for  Whui 

•LTTINO  EXOIXE.-R..  2-J1D,  PHrk-road.  Liverpool. 


WANTED. 
A  GENTS  WANTED. — For  increase  of 

income  or  permanent  employment  oar  terms  sr*  most 
liberal.  No  previous  knowledge  rooulrrrl,  ond  no  risk.— Address 
M.WKLLS  »  CO..  ID.  Rensh.~--'r— t,  Llv -nool. 

Employment  everywhere.- 

*  £3  Wes-t-ly.  We  new  wl-h  to  ennee  Active  Inerge'Jo 
Men  as  AGENTS  for  our  extraonllnary  novelties,  adapted  to  sh 
c'oxses.  Immense  success.  Rare  o  iportuulty.  So  risk.- 
E.  W.  BACON  &  CO.,  127,  Btrnnd.  Lon  ion. 

WATCHES.  —  AGENTS  WANTED 

»  »  to  sell  WATCHES  of  every  description.  Pries*  fmm 
Rs.  Sd.  fach.  Wholesale  price  list  free  on  application  to  BLISS  * 
BAUOHAN,  Watch  Manufacturer*  and  Importers,  »,  strsnd, 
London. 


rF0  BELL  HANGERS.— WANTED,  a 

-sL  qulok  W.irkmm.  h>ndy  at  the  vice.  Would  Isarn  to  fii 
electric  and  pneumatic  bells.  .Slate  wagus  required.— JOHN  T. 
OKNT  4  Co..  Friar-lone,  Leicester. 

WANTED  to  Apprentice  a  Lad  (indoor) 
to  the  Ironmorgei  y  or  any  good  Mechanical  basic oss. 
Address  J.  P.,  Post-offlcc,  Humal  Hempsuad. 


ADDRESSES. 

"  A  RTILLERYMAN." — BRODEN'S 

-^-A-  RUSSIAN  HAIR  GROWER,  introduced  through  the 
medium  of  tho  B-MOLlsH  MKCHAMlc  by  "  Artilleryman,"  may  bs 
had  at  present  direct  from  Miss  DRODEN,  is,  Qrovo-road, 
Regent's  Park,  N.W.,  only  for  Money  Order  (or  stamps),  at  Jd., 
puyablu  to  Cordelia  Broden.  at  Branch  Ofltce,  PaddlnKlon. 

W'~  ANTED,  ENGLISH  MECHANIC, 
AM,  October  »th.  Is7i.  .  One  shilling's  worth  of  postage 
stamps  for  clean  copy  of  above— EDWARD  MARTIN,  Burfe.!, 
Weston-supor.  Maro,  8.>mer*et. 

l^NGLISH  MECHANIC,  WANTED, 

J-*1  Vols.  I  to  12  Inclusive,  and  No.  4.  Vol.  1J.  Unbound  pre- 
ferred.—Address,  0.  W.,  87,  Queen-street,  Scarborough. 


M 


F0R_SALE. 

TO  MD8EITMS,  SCIENCE  TEACHERS,  AND  OTHERS. 

R.  J.  C.  STEVENS  will  SELL  by 


AUCTION  at  his  Great  R'oras,  38,  King-street,  Covstd 
Girdrn,  on  Friday,  March  21lh,  at  half-past  12  precisely,  Mlnera- 
lo.lcal.  Ctyslallographic,  Zoological,  and  Geological  Bpeclmeu, 
Oxyhydrrgen  and  hlectric  lights.  Lanterns  and  Appliances  lor 
Optical  Demonstrations.  Inunction  Coils  and  other  Physical 
Apparatus,  Diagiuuis,  M  iglc  Lantern  Slides,  Objects  for  Gu 
Miem-cope  and  Pol.riscope,  Ac..  fj>,„p  and  i  r»dB  Fittings  for 
Opticians!  Valuable  Phouigrapbio  Negatives  for  the pruducUoa 
of  Mak'la  Lsnlern  Slides,  So.  Ou  view  tho  morning  of  Sals,  sod 
Catalogues  had. 


I  ATHE-BED  CASTINGS,  all  Sizes, 

A— i  planed  or  In  the  rough.    Full  seta  of  Castings  of  Lathes  for 

foot  or  power.  Hand  and  I'owcr  Planing  MscUilnea.  Slids-rssts, 
Chucks.  Ac.  Particular*  On  application. — CL  Ni.il>  FE  A  CBOOsI, 
rSdward-street,  Bnnurbton-ljuic,  Manoh.sster. 


F 


OR  SALE   CHEAP,  Wan-anted.- 

A  EUCCATO'S  PATBfcT  £2  2*.  PA P VROORAPH,  n«w, 
little  used,  30*.;  Brequ.-l  Magnetic  A.  B.C.  Instrument.  £14; 
"Lathe  and  Its  Uses,''  lust,  edill  >n,  lis.  nd.;  a'.so  Spectaclu. 
Mlcro-eopus,  Tol.-scopeB,  O.wrg  O'.a.ses,  Compasses,  Tcleffrsph 
Instruments,  Batteries.  Cells,  wire,  4c.  Lists  4.1. ;  Catalogue  Jd. 
— VOLK.  Preston-stroot.  Bngiium. 


PIANOFORTE,  seven  octave,  fuU  fret, 
Handsome  Italian  Wslnut  Csse,  regl.storid  keys,  only  H 
guineas.  Warranted  for  .',  years.— W.  TKMLBTT,  Harmualum 
Manufacturer.  W,  Union-street.  Borouirh,  8  K. 


LATHES  (3iia.),  2ft.  6iu.  iron  bed, 
with  compound  slide-rest,  Iron  standards,  treadle,  aoucsl 
steel  mandrel,  aud  collar,  4c,  Xs.  Suitable  for  amateurs 
or  workmen. -EDWIN  BLAKRY  &  Co..  lisllfax. 


rFURNING  TOOLS.— Complete  sets 

-E-  for  OpUcal  and  Philosophical  srork.  all  hardened,  temp* red, 
ground,  and  fitted  with  handle*.  Price  5*.  See  no  lies  in 
RNOLISII  MXCHAXIC.  Doc.  31.  IS7j.-BDWIN  BLAKET  A  Co., 
Halifax.  

OLD    COINS  FOR   SALE.  —  Gold, 
8llver.  Cirper  Saxon.  English,  Roman,  Greek.  As.  Hit* 
free.— J.  VERITY.  Eirlsheat  n,  Oewsbury. 


FOR  SALE,  First-class  Amateur  Screw- 
cutting  Turning  LATH  K,  '2<lu.  centre,  SObl.  bed.  turned 
fly-wheel,  3  speed*.  T  rt*\  sliile-r-st.  3  chucks,  and  fsce  plste. 
Price  £15.  Also  Hand  Drilling  Machine,  £3  lO.'.-OODDABD. 
Portlaud-»treet.  Brlglit*>u. 


HORIZONTAL  STEAM  ENGINE, 
about  In.  hire.  Sin.  «t:  ik-,  with  slide  Iwrs,  fly-wheel 
Ac.  quite  new.  price  £.).  Also  tw»  Cylinders  f  >r  Horixonul 
Engine*.  2J  bore.  Kin.  long,  boied  and  plantd,  with  covers  fltts-J. 

K'oe  las.  each.  Also  one  pair  of  Weston's  principle  Differential 
ting  Blocks,  with  suit,  of  chain,  tested  to  ISowt.,  qniune«. 
price  34s.-Addross  "  MECHANIC,"  l»*mr  Offloo.  Rochdals.  So 
cards  answered. 


FOR  SALK,  SPIDER  BICYCLE 
(4<tln.).  with  all  the  latest  lmpn>vem.?nt*;  nearly  near;  had 
but  two  months'  use;  parted  with  for  no  fault;  s  bargain- - 
Apply  A.  B.  C.  Klngswlnford. 


STOCK 


BaiNKRUPT 

CVM«VV/U  now  on  BALK,  consisting  of  Fsncy 
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ARTICLES. 


HALL-MARKS  FOR  JEWELLERY. 
fFHE  system  of  hall-marks  for  jewellery 
is  just  now  exciting  some  little  atten- 
tion amongst  the  trade,  and  also  amongst 
those  who  are  perhaps  more  interested— 
the  public.   The  system  is  one  that  calls 
for  reform  at  any  rate,  although  some  would 
go  bo  f ar  as  to  abolish  it  altogether.  The 
question  was  recently  the  subject  of  a  dis- 
cussion at  the  Society  of  Arts,  following 
the  reading  of  a  paper  by  Mr.  A.  Lut- 
schsonig,  and,  as  large  numbers  of  the  public 
purchase  at  one  time  or  another  articles  of 
gold,  and  are  mostly  ignorant  of  the  real 
value  attaching  to  the  hall-mark,  a  brief 
notice  of  the  discussion  may  be  found 
interesting.  The  charge  is  often  freely  made 
against  our  great  City  companies  that  they 
do  not  pay  a  due  regard  to  their  duties — nay 
that  sometimes  they  neglect  them  altogether ; 
and  of  these  companies  there  is,  it  seems,  no 
greater  sinner  in  this  respect  than  the 
Goldsmiths'.   According  to  the  charter  of 
this  society  they  were  empowered  to  send 
wardens  from  shop  to  shop  to  assay  if  the 
gold  was  of  the  touch  specified  in  the 
statute;  but  we  need  scarcely  say  that 
the  Company  very  rarely  exerts  its  power, 
and  scarcely  if  ever  prosecutes.   And  yet 
its  members  must  know  that  an  enormous 
quantity  of  adulterated  jewellery  is  sold 
and  exposed  for  sale  within  a  very  short 
radius  of  their  hall.   This  fact  justifies 
Mr.  Lutschaunig  in  saying  that  there  must 
be  an  instinctive  fear  of  touching  the 
question,  for  if  once  fully  started  the  Com 
pany  could  not  face  the  astonished  and 
indignant  public.    There  are  ten  assay 
towns  in  the  United  Kingdom,  and  three 
or  four  of  them  may  be  said  to  monopolise 
the  marking  of  the  jewellery  manufactured 
in  this  country.   If  so,  it  is  obvious  that  a 
proper  examination  of  the  various  articles 
bearing  the  hall-mark  cannot  be  made,  and 
it  follows  that  some  simpler  system  must 
be  adopted.   The  present  system  holds  out 
a  great  temptation  to  fraud!,  and  it  is  said 
that  fraud  is  carried  on  to  such  an  extent 
that  the  hall-mark  is  really  no  guarantee  of 
the  quality  of  the  article  at  all.   When  the 
marks  themselves  are  not  forged,  the  part  on 
which  they  are  struck  may  undoubtedly  be 
taken  as  of  the  quality  indicated,  but  there 
is  no  security  whatever  that  the  other  parts 
are  of  the  same  standard,  for  the  piece  of 
metal  immediately  adjoining   the  piece 
marked  may  be  of  a  different  quality 
altogether.   For  instance,  in  a  gold  chain,  a 
few  links  may  be  of  the  specified  quality, 
but  the  others  may  be  of  a  very  much 
inferior  alloy.   Of  course,  it  is  practically 
impossible  to  assay  and  stamp  each  link  of 
a  chain,  especially  when  we  remember  that 
another  complaint  of  the  jewellers  is  that 
the  punahes  used  are  too  clumsy,  and  spoil 
the  work;  but  the  fact  remains  that  one 
link  of  a  chain  may  be  of  18-carat  gold 
and  bear  the  hall-mark,  and  the  next  may 
be  of  only  €  carat. 

The  6  standards  of  gold  recognised  by 
the  Goldsmiths'  Company  divide  into  three 
lower  and  three  higher  standards,  viz. : — 
9  carat  = 
12 

=  -625  or  62* 
=  -750  or  75 
=  -833  or  83, 
22    „    =  -917  or  91* 
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16 
18 
20 


375  or  37i  per  cent,  of  gold 
500  or  50 


It  will  be  Been  that  these  figures  can  be 
readily  converted  into  fractional  parts — 
viz.,  3,  4,  and  5- eighths  gold  for  the  lower 
standards,  and  9,  10,  and  lloz.  to  the 
pound  troy  for  the  higher  standards.  22 
carat  is  the  quality  employed  for  the  coin 
of  the  realm,  and  for  wedding  rings,  but  18 
carat  is  the  most  suitable  for -the  manu- 
facture of  jewellery  generally — watch-cases, 
chains,  lockets,  engraved  work,  &c,  Sec, 
while  12  carat  should  be  the  lowest  per- 
mitted to  be  described  as  gold,  for  being 
half  alloy  it  might  as  well  be  termed  brass. 

Some  two  or  three  years  ago  a  well- 
known  jeweller  collected  together  and  ex- 
hibited a  number  of  articles  bearing  the 
hall-mark,  but  which,  on  being  tested,  were 
found  to  be  frauds,  made  of  alloys  con- 
taining less,  and  much  less,  gold  than 
the  portion  bearing  the  hall-mark.  But, 
although  this  exhibition  warned. the  public 
of  the  risk  they  ran  of  being  cheated,  it 
must  be  confessed  that  the  only  practical 
good  it  did  was  not  to  introduce  an  im- 
proved system,  but  to  simply  advertise  the 
enterprising  tradesman  who  started  the  hue 
and  cry.   Bearing  these  facts  in  mind,  and 
knowing  that  an  immense  quantity  of  so- 
called  gold  jewellery  is  in  the  market,  and 
is  worn  as  personal  adornment  by  the 
public,  the  question  naturally  arises  whether 
it  is  not  best  to  abolish  hall-marks  alto- 
gether, and  so,  leaving  the  purchaser  with* 
out  any  reliable  guide,  induce  him  to  go  to 
a  respectable  house.    The  great  difficulty, 
however,  in  adopting  this  favourite  method 
of  settling  the  difficulty  is  that  the  pur- 
chaser does  not  know  which  firms  are 
respectable  ;  and,  as  a  matter  of  fact,  it  is 
against  the  national  bent  of  mind  to  imagine 
that  every  tradesman  is  a  cheat,  though 
how  long  that  will  continue  it  is  difficult 
to  estimate.   Besides,  if  the  public  are  to 
deal  only  with  goldsmiths  of  "  known  re- 
spectability," it  will  be  practically  impos- 
sible for  any  new  comers  to  set  up  in  the 
business.   In  cases  decided  in  the  courts  it 
has  been  laid  down  that  the  plaintiff  pur- 
chaser cannot  recover  against  the  seller,  but 
must  bring  his  action  against  the  Gold- 
smiths' Company,  who  put  on  the  goods 
stamps  defining  weight  and  value  which 
are  wrong.   The  question  has  never,  how- 
ever, been  settled  in  the  higher  courts ;  for, 
if  they  had  decided  that  an  action  would 
lie  against  the  Company,  the  latter  would 
have  quickly  put  matters  on  a  better 
footing,  and  not  contented  themselves  with 
regulations  "  rendered  necessary,"  as  they 
mildly  put  it,  "  on  account  of  the  discovery 
that  extensive  frauds  were  being  com- 
mitted." The  Company  have  been  granted 
several  charters,  all  with  the  view  of 
strengthening  their  hands;  but  Mr.  Lut- 
schaunig regards  these  as  evidences  of  the 
power  lessness  of  the  Company  to  deal  with 
the  evils  complained  of.    He  regards  it,  as 
he  says,  as  "  an  obsolete  institution — one  of 
those  remnants  of  the  Dark  Ages  incom- 
petent to  cope  with  the  present  state  of 
things."   Frauds,  however,  were  known  to 
be  practised  by  gold  and  silvermiths  before 
the  Company  had  a  charter,  and  as  early  as 
1238  the  "natural  tendency"  to  mix  too 
much  alloy  had  attracted  the  attention  of 
the  lawgivers.    The  "great  mischief"  of 
the  present  day,  however,  began  with  the 
Act  allowing  articles  made  of  "gold"  of 
the  three  lower  standards  to  be  stamped, 
which  was  passed  in  1854.   From  the  date 
of  the  passing  of  the  Act  the  Goldsmiths' 
Company  have  lost  nearly  all  control  over 
the  jewellery  trade ;  and  "  forgeries,  trans- 
posit  ions,  additions,  loading,  filling,  and  all 
the  clever  swindling-  that  clever  craftsmen 
can  devise,  have  been  adopted  with  im- 
punity."   It  is  obvious,  too,  if  we  could 
devise  a  method  of  preventing  a  man  from 
taking  the   hall-marked   link   from  an 
18-carat  and  putting  it  on  a  6-carat  chain, 
we  have  no  power  to  prevent  the  forging 


of  English  hall-marks  in  Switzerland  and 
America  on  watch-cases,  which  are  after- 
wards sold  in  India,  the  colonies,  and  other 
parts  of  the  world. 

The  difficulty  is  not  easily  overcome. 
"  Nothing  short  of  a  clearly-defined  and  a 
clearly-expressed  personal  guarantee  of  a 
jeweller  of  established  reputation  will  meet 
the  evil"  So  says  Mr.  Lutschaunig ;  but  the 
jeweller  who  is  compelled  to  give  a  gua- 
rantee might  also  ask  for  protection  him- 
self.  What  is  to  prevent  an  enterprising 
purchaser  adopting  the  tricks  now  prac- 
tised by  the  makers,  and  sueing  the  seller 
for  the  difference  between  6  and  18-carat 
gold  on  the  strength  of  his  guarantee  P  An 
Act  of  Parliament  would  probably  work 
better  than  the  antiquated  charter  of  the 
Company,  and  the  duty  of  carrying  out  its 
provisions  would  devolve  on  the  Mint, 
while  a  tax  of  £10  per  cent,  would  bring  in 
an  appreciable  return  to  the  revenue,  and 
would  be  appropriately  levied  on  luxuries. 
The  remedy  proposed  by  Mr.  Lutschaunig 
is  the  abolition  of  "  gold "  of  less  than  12 
carats  (articles  to  melt  down  to  11  carats), 
and  the  recognition  of  only  three  standards 
— 12,  18,  and  22  carat;  Government  in- 
spectors to  be  appointed  with  requisite 
powers;  "plated"  articles  to  have  that 
word  on  them ;  its  absence  to  constitute  a 
misdemeanour  on  the  part  of  the  maker; 
every  jeweller  to  be  licensed,  and  to  give  a 
"  written  guarantee."   The  tax  would  pro- 
bably yield  a  million  and  a  half  annually  to 
the  Treasury;  but,  of  course,  it  would  be 
a  tax  upon  a  trade,  though,  when  a  tax 
upon  a  "  knife-boy  "  is  tolerated,  it  is  diffi- 
cult to  see  how  any  tax  can  be  objected  to. 

Mr.  Watherston,  who  is  a  member  of 
the  Goldsmiths'  Company,  objected  to  the 
proposed  remedy  in  toto,  as  he  is  convinced 
that  the  time  is  come  when  hall-marks 
should  be  abolished,  and  the  trade  made 
perfectly  free,  leaving  the  public  to  deal 
with  houses  of  known  respectability  as 
their  only  security.   His  notion,  however, 
that  the  whole  of  Scotland-yard  would  be 
required  to  look  after  the  goldsmiths  is 
rather  beyond  the  mark — a  very  few  in- 
spectors dropping  in  unexpectedly  and 
examining  the  goods  offered  by  the  trades- 
men would  answer  all  purposes,  if  severe 
penalties  were  imposed  upon  the  proof  of 
fraud.   Mr.  Watherston,  nowever,  would 
make  it  incumbent  on  every  tradesman 
selling  gold  and  silver  articles  to  give  a 
guarantee  of  the  quality,  and  fine  him  by 
the   criminal   law  if  he  cheated !  Mr. 
Streeter  asked  how  a  man  could  give  a 
guarantee  of,  say,  a  "  locket,"  the  "  box  " 
of  which  is  sometimes  (often  P)  made  of 
copper.    Mr.  Webber  said  that  copper 
boxes  were  rare.   He  objected  to  the  duty, 
as  he  did  to  hall-marks.   Mr.  Lutschaunig, 
in  answer  to  a  question,  said  he  had  per- 
sonally taken  to  pieces  a  lady's  bracelet, 
composed  of  a  very  thin  band  of  gold  to 
which  was  soldered  a  very  thin  band  of 
silver,  thus  forming  a  kind  of  tube,  the 
interior  of  which  he  found  filled  with  red 
lead  putty.    The  value  of  the  gold  was 
about  16s.,  whereas  the  bracelet  appeared 
worth  £9  or  £10.  The  general  feeling  at 
the  discussion  appeared  to  be  that  some 
protection  was  necessary,  and  nothing  more 
feasible  than  Mr.  Lutschaunig's  proposal 
was  mooted — viz.,  that  the  manufacturer 
should  produce  all  goods  to  the  inspector, 
and  if  the  latter  found  on  assaying  one  taken 
at  random,  that  it  was  defective  in  quality,  he 
should  be  empowered  to  break  up  the  whole. 
The  majority  of  the  higher  class  jewellers 
would,  we  oelieve,  prefer  that  the  term  "  gold" 
Bhould  be  restricted  to  articles  not  lees  than 
18  carats  fine ;  and  that  while  hall-marks 
Bhould  be  abolished,  they  would  compel  the 
seller  to  state  the  quality  on  the  invoice, 
and  subject  him  to  heavy  penalties  if  the 
articles  did  not  answer  the  description.  It 
will  be  seen  that  the  subject  is  one  of  no 
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little  importance,  for  many  persons  relying 
on  the  hall-mark  purchase  jewellery  in  the 
belief  that  when  worn  out  it  is  still  worth 
its  weight  as  old  gold  of  its  quality.  The 
instance  of  the  bracelet  above  mentioned 
would  show  how  liable  they  are  to  be 
deceived. 


ON  ARTIFICIAL  PRODUCTION  OP 
TROMBES. 

A  GOOD  deal  of  attention  has  of  late 
been  given  by  meteorologist*  to  the 
whirling  atmospheric  movements  denomi- 
nated trombcs.  That  these  trombes  are  of 
electrical  origin  has  been  suspected  from  the 
very  beginning  of  electrical  science,  and  in 
last  century  experiments  were  made  by  way 
of  imitating  them  on  a  small  scale.  Between 
two  metallic  plates,  the  upper  of  which  was 
electrified,  while  the  lower  was  connected  to 
earth,  various  easily  movable'  substances 
were  brought.  Water  was  raised  in  form 
of  a  cone  ;  bran  was  lifted  so  as  to  form  a 
pillar,  then  scattered  in  a  whirl.  In  such 
experiments,  however,  the  phenomenon  can 
only  be  observed  momentarily ;  the  cone  or 
column,  if,  indeed,  produced,  immediately 
disappears  through  the  scattering  of  its 
component  particles. 

In  a  recent  communication  to  the  Berlin 
Academy  M  Holts  has  described  an  appa- 
ratus by  which  this  interesting  phenomenon 
can  be  produced  with  greater  certainty,  and 
observed  any  length  of  time.  The  arrange- 
ment consists  of  a  cylindrical  glass  vessel 
about  220mm.  high,  160mm.  wide,  and 
2  —  4mm.  thickness  of  side.  It  has  a  per- 
foration in  the  middle  of  the  bottom ;  this  is 
filled  with  tinfoil,  and  closed  on  both  sides 
(above  and  below)  with  two  large  plates  of 
tinfoiL  In  the  middle  of  the  glass  vessel 
hangs  a  hollow  flat-pressed  metallic  ball, 
30mm.  in  thickness  and  100mm.  in  diameter. 
The  suspending  piece  consists  of  two  me- 
tallic tubes,  one  moveable  in  the  other ;  the 
upper  one  is  connected  with  the  conductor 
of  an  electric  machine. 

If  now  various  easily  moveable  sub- 
stances, pulverulent,  and  not  very  good 
conductors,  be  introduced  into  the  vessel — 
so  much  of  them  as  will  be  sufficient  to 
cover  the  inner  plate  of  tinfoil  3mm.  to 
5mm/ — then,  as  soon  as  the  machine  is  put 
into  action,  and  the  second  conductor  con- 
nected to  earth,  the  substances  are  thrown 
into  violent  motion  between  the  two  oppo- 
site electric  surfaces.  With  sand,  however, 
or  similar  materials,  no  determinate  cone  or 
column  formation  is  distinguishable.  But 
with  substances  of  better  conduction  and 
coarser  structure,  such  as  bran  or  sawdust, 
there  are  formed,  through  the  deposition, 
constantly,  of  new  portions,  large  cones  and 
perfect  columns,  from  which,  however,  the 
stormy,  whirling,  and  progressive  motion 
is  absent. 

M.  Holtz  obtained  a  phenomenon  much 
more  similar  to  the  natural  trombes  when 
he  used  a  liquid  instead  of  powder — espe- 
cially turpentine  or  olive  oil — and  gave  the 
lower  electrode  a  pointed  form  by  adding  a 
column  of  wood — this  substance  being  taken 
to  avoid  the  passing  of  sparks.  The  vessel 
was  tilied  with  liquid  up  to  20mm.  above 
the  point,  and  the  interval  between  the 
metallic  disc  and  the  liquid  was  regulated 
according  to  the  tension  of  the  electricity. 

"If  we  now  bring  the  machine  into 
action,"  says  M.  Holtz, "  we  observe,  first,  at 
the  surface  of  the  liquid  a  slight  curling, 
and  presently  it  tends  to  rise  up  the  sides 
of  the  vessel  in  a  peculiar  vibratory  motion. 
Very  soon  there  is  a  stronger  undulation, 
and  a  middle  cone  is  formed,  which  gra- 
dually increases,  and  so  long  as  it  does  not 
reach  tlu-  metallic  body  it  flit*  off  around  in 
minute  dancing  droplets.  If,  on  the  other 
hand,  the  cone  has  become  a  column,  the 
liquid  moves  from  the  middle  of  the  metallic 


at  several  parts  in  the  form  of  thinner 
columns,  which,  differently  from  the  middle 
one,  have  their  large  base  above.  Often,  too, 
the  rising  stream  parts  into  several  of 
similar  form,  each  of  which  follows  its  own 
path  towards  the  middle  part  of  the  disc, 
and  thence  towards  the  edge,  where,  again, 
it  branches  into  several  descending  streams. 
The  liquid  also  frequently  arises  simulta- 
neously at  various  parts,  so  that,  sometimes, 
reckoning  the  downward  streams,  one  may 
count  more  than  twenty  distinct  columns ; 
and  all  these  columns  ase  in  constant  pro- 
gressive and  whirling  motion." 

M.  Holtz  calls  attention  to  the  circum- 
stance that  in  the  formation  in  question  no 
difference  was  observable  between  negative 
and  positive  electricity;  only  the  motion 
was  more  violent  when  the  metallic  disc 
was  negatively  electrified. 

That  the  agreement  between  the  artificial 
and  the  natural  trombe  is  not  absolute  is,  of 
course,  evident  from  the  circumstance  that 
in  the  one  case  we  have  a  closed  space,  with 
walls  probablv  not  without  electric  tension, 
as  against  unbounded  space  in  nature ;  and 
the  formation  occurs  in  nature  between 
moveable  surfaces,  whereas,  in  the  experi- 
ment, it  is  between  fisted  surfaces. 


THE  MANCHESTER  STEAM-TJSER8' 
ASSOCIATION  AND  THEIR  EXPERI- 
MENTAL BOILER. 

rPHE  annual  meeting  of  the  Manchester 
Steam-users'  Association,  held  last 
week,  was  a  very  satisfactory  one,  so  far  as 
the  Association  is  concerned.  The  society 
already  occupies  a  high  position,  and  is 
yearly  gathering  strength.  During  the  past 
year  it  has  made  an  enormous  number  of 
examinations  of  boilers,  equivalent  to  an 
entire  examination  of  every  boiler  enrolled 
on  the  society's  books,  and  again  the  report 
appears  without  an  explosion  in  any  of  the 
boilers  under  the  guarantee  of  the  society. 
With  a  steady  persistence,  which  must  ulti- 
mately triumph,  the  Association  again  urges 
the  necessity  of  a  compulsory  inspection  of 
all  steam-boilers,  and  urges  it  with  renewed 
force  because  the  explosions  for  1875  are  in 
excess  of  the  average  for  the  past  ten  years. 
Whatever  may  be  said  by  dilettanti  about 
the  causes  of  boiler  explosions  it  begins  to 
be  recognised  by  common- sense  individuals 
that  the  phenomena  are  by  no  means  so 
recondite  as  the  former  would  wish  us  to 
believe.  There  never  was  a  boiler  explosion 
but  what  could  be  attributed  as  fairly  to 
very  plain  and  sufficient  causes  as  to  any  of 
the  suggested  causes  put  forward  by  those 
who  regard  explosions  as  mysterious.  The 
electrical  and  chemical  hypotheses  have  been 
worked  to  death,  and  they  themselves  have 
been  exploded,  so  far  as  practical  men  are 
concerned, — and  in  the  matter  of  boilers 
practical  men  are  undoubtedly  the  safest 
guides.  In  the  past  year  45  explosions 
occurred,  resulting  in  the  death  of  67  human 
beings,  and  in  more  or  less  serious  injuries 
to  97  others — no  fewer  than  25  of  the  explo- 
sions, or  more  than  50  per  cent.,  requiring 
the  assistance  of  coroners'  juries,  which,  as 
usual,  in  the  majority  of  cases,  returned 
verdicts  of  "  accidental  death,"  sometimes 
accompanied  by  a  "  censure"  which  showed 
the  absurdity  of  the  verdict  "accidental" 
death.  The  income  of  the  society  is  now 
some  £6,000  per  annum,  and  their  reports 
show  that  they  are  making  good  use  of  it. 
The  society  have  no  means  of  compelling  the 
owners  of  the  boilers  they  examine  to  carry 
out  the  repairs  and  alterations  recommended 
by  their  inspectors,  but  it  certainly  speaks 
volumes  in  favour  of  the  simple  system  of 
inspection  enforced  by  the  society  that 
boilers  under  their  guarantee  rarely,  if  ever, 
explode,  although  the  society  cannot  prevent 


coroner's  jury,  and  is  summed  up  in  the 
verdict  of  "  shortness  of  water."  The  excuse 
is  a  very  simple  one,  and  is  too  readily  put 
forward  as  the  cause  of  explosions  un- 
doubtedly due  to  the  radical  unfitness  of 
the  boilers  for  the  work  assigned  to  them. 
The  talk  about  "mysterious"  causes  is 
practically  only  talk,  for  all  experience 
shows  that  _  boilers  do  not  explode  except 
from  recognised  and  preventable  causes.  Mr. 
Ramsbottom  showed — and  his  evidence 
can  be  borne  out  by  others  similarly  situ- 
ated— that,  when  properly  constructed  and 
properly  tended,  steam-boilers  do  not  ex- 
plode, and  the  fact  that  they  do  explode 
and  often  result  in  the  death  or  serious 
injury  of  those  who  have  nothing  to  do 
with  them,  and  certainly  no  control  over 
their  management,  is  sufficient  ground  for 
legislative  interference.  What  shape  that 
interference  is  to  take  is  a  matter*  for  con- 
sideration ;  but  that  eonie  thing  ought  to  be 
done  is  evident. 

Besides  the  ordinary  work  of  the  Associa- 
tion some  very  practical  and  useful  experi- 
ments have  been  carried  out  under  their 
directions — experiments  which  only  a  public 
body  with  surplus  funds  could  be  expected 
to  undertake.  Up  to  the  present  these 
experiments  have  resulted  in  an  accumula- 
tion of  facts  which  must  be  of  value  to 
every  honest  boiler-maker  in  the  kingdom, 
and  beyond.  We  have  before  mentioned 
the  experimental  boiler  of  the  Association, 
a  double-fined  Lancashire,  constructed  in 
the  beet  possible  manner,  and  at  consider- 
able expense.  This  boiler  has  been  sub- 
jected to  rather  severe  treatment,  and  the 
results  are  undoubtedly  of  great  import- 
tance.  It  is  21ft.  long,  7ft.  in  diameter, 
with  plates  7-16in.  thick,  the  end  ones 
being  £in.  The  flue-tubes  are  of  |m. 
plates,  with  welded  rings,  flanged  and 
jointed  in  the  most  approved  style.  The 
last  series  of  experiments  took  place  at  the 
beginning  of  March,  the  shell  being  en- 
tirely reconstructed  for  the  purpose.  All 
the  plates  were  of  "best  best"  Snedshill 
iron,  and  the  experiments  consisted  in 
testing  the  boiler  to  bursting  hydraulic 
pressure,  altering  various  parte  in  order  to 
ascertain  the  real  strength  of  many  of  the 
devices  at  present  in  practice  amongst 
boiler-smiths.  The  main  results  shbw  that 
double-riveted  seams  are  not  so  strong  as 
the  "  formulas "  make  them ;  in  this 
instance  they  gave  way  with  a  pressure  of 
3001b.  on  the  square  inch.  Single-riveted 
seams,  however,  gave  way  at  about  the  cal- 
culated pressure.  A  manhole  of  the  usual 
size,  and  unstrengthened  by  any  special 
appliance,  gave  way  at  2001b.,  as  did  a 
similar  manhole  when  strengthened  by  the 
addition  of  a  cast-iron  ring.  A  steam 
junction  pipe  of  cast  iron,  6in.  in  diameter, 
gave  way,  the  plate  rending  and  splitting 
the  cast-iron  pipe,  at  a  pressure  of  2751b.  A 
cast-iron  nozzle  for  a  blow-off  was  split  in 
the  same  way  at  2951b.  Many  other  facts 
of  more  or  less  importance  were  clearly 
established,  which  must  in  certain  cases 
modify  present  practice  in  boiler-making. 
We  shall  probably  give  a  detailed  report  of 
the  experiments  shortly,  but  meantime 
boiler-makers  and  steam  -  users  have  to 
thank  the  Manchester  Association  for  the 
valuable  information  thus  placed  before 
them. 


or  control  the  carelessness  of  the  attendant, 
surface  to  the  border,  and  there  falls  down  I  which  is  often  too  readily  assumed  by  a 


REVIEWS. 

A  ClassbooJc  of  Chemistry,  on  the  Baste  of  the 
New  System.  By  Edward  L.  TouUAifs, 
M.D.   Rewritten  and  revised.   London : 
Henry  S.  King  and  Co. 
|  T  is  a  bold  thing  on  the  part  of  Messrs. 
-*~   King  to  introduce  into  the  already  long 
list  of  textbooks  and  "clasebooks"_  of 
chemistry,  another,  and  that  by  an  American 
author,  of  whom  it  is  no  disparagement  to 
say  that  he  is  not  quite  the  equal  of  several 
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British  professors  of  the  science.  That  his 
work  is  based  on  the  "  new  chemistry  "  of 
Prof.  J.  P.  Cooke  mar  he  a  recommendation 
in  a  certain  sense  and  to  a  certain  class,  we 
do  not  intend  to  dispute ;  and  we  are  quite 
■ore  that,  if  he  has  drawn  his  "latest 
information"  from  "Watts'  Dictionary" 
his  work  is  apsides  with  the  progress  of  the 
science  so  far  as  is  necessary  for  a  popular 
treatise  on  the  subject.  Dr.  Toumans' 
method  will  be  recognised  in  the  following 
passage  from  the  preface : — "  We  are  not  to 
regard  past  theories  as  mere  exploded  errors, 
nor  present  theories  as  final  The  living 
and  growing  body  of  truth  has  only  moulted 
its  old  integuments  in  the  progress  to  a 
higher  and  more  vigorous  state.' '  The  book 
is  not  intended  as  a  manual  for  the  use  of 
chemical  students,  but  it  aims  rather  to 
meet  the  want  of  those  who  "  want  to 
know"  something  of  the  science;  and  as 
such  we  need  scarcely  say  it  fairly  meets 
the  want.  There  is  much  more  in  the  volume 
than  properly  belongs  to  "chemistry," 
though  necessary  for  a  thorough  conception 
of  the  meaning  of  the  phenomena  of  that 
branch  of  science ;  but,  as  the  work  was 
not  intended  for  the  "  student "  of  chemistry, 
we  think  that  much  of  the  chapter  on 
theoretical  chemistry  might  have  been 
omitted  or  modified.  Dr.  You  mans  is  not 
always  elegant  in  style,  and  sometimes 
scarcely  accurate.  For  instance,  to  British 
readers  it  sounds  strange,  after  learning 
that  camphor  is  distilled  from  the  wood  of 
a  tree  by  collecting  the  vapours  in  a  vessel 
containing  rice- straw,  to  go  on — "  It  con- 
denses in  the  straw  and  is  again  sublimed, 
after  which  it  is  thrown  into  commerce." 
It  is  scarcely  accurate  to  say  that  "the 
metal  [calcium]  itself  is  rare."  The  book 
ia  clearly  printed,  though  the  engravings 
might  have  been  larger  with  advantage. 
Judging  by  the  enormous  number  of  divided 
■words  the  type  has  been  set  up  in  America, 
for  no  English  printer  would  permit  so 
many  divisions  at  the  end  of  the  line, 
especially  in  cases  where  one  has  to  turn  a 
leaf  to  find  the  remainder  of  the  word. 

Report  of  Hut  Smithsonian  Institution  for 
1874  Washington:  Government  Printing 
Office.  * 
The  valuable  report  of  the  Smithsonian 
Institution,  though  late,  is  always  welcome. 
Tie  present  issue,  besides  an  account  of 
the  "proceedings,"  contains  several  interest- 
ing papers,  mainly  derived  from  foreign 
sources,  and  a  few  original  articles  of  con- 
siderable value  to  the  scientific  student  of 
America.  We  have  here  Arago's  "  Eulogy 
on  Laplace,"  Maily's  "  Eulogy  on  Quetelet, 
Dumae's  "  Eulogy  on  De  La  Rive ;"  a 
paper  by  Prof.  Hilyard  on  "  Tides  and 
Tidal  Action  in  Harbours,"  one  by  Prof. 
Lemstrdm  on  "  The  Electricity  of  the 
Atmosphere  and  the  Aurora  Borealis;"  De 
OandoUe'e  famous  chapter  on  a  "  Dominant 
Language  for  Science ;"  a  paper  by  Charles 
A  Schott  on  "  Underground  Temperature ;" 
another  by  Prof.  Warren  du  Pre  on  "  Earth- 
quakes in  North  Carolina;"  General  Morin's 
monograph  on  "Warming  and  Ventilating," 
and  sundry  short  papers  on  the  Ethnology 
of  the  States — the  whole  forming,  as  we 
said,  a  valuable  volume,  showing  that  the 
Board  of  Regents  is  alive  to  the  wants  of 
the  time*,  and  is  carrying  out  in  an  appre- 
ciative spirit  the  trust  committed  to  their 
care. 

British  Manufacturing  Industries.  Edited 
by  G.  Phillips  Bevan,  F.G.S.  London : 
Stanford. 

This  is  another  volume  of  the  series  at 
present  being  issued  by  Mr.  Stanford,  the 
two  previous  volumes  of  which  we  have 
already  noticed.  The  complaint  we  made 
then  we  make  now.  The  matter  is  usually 
•o  good  that  there  is  not  enough  of  it. 
For  instance.  Mr.  W.  M.  Williams  writes  the 
paper  on  "Explosive  Compounds,"  which 


occupies  56  pages,  but  might  easily  and  with 
advantage  have  occupied  all  the  book.  The 
papers  are  mainly  descriptive  essays,  giving 
a  popular  account  of  the  various  industries 
described,  but  scarcely  of  any  practical 
value  from  the  technical  point  of  view. 
The  first  is  an  essay  on  "  Metallic  Mining," 
from  the  pen  of  W.  W.  Smyth,'  M.A., 
F.R.S.,  which  will  be  interesting  to  the 
general  reader  who  appreciates  the  part 
played  by  our  mines  in  our  history ;  and 
the  second  i?  on  "  Coal,"  by  Mr.  A.  Galletly, 
an  essay  which  gives  a  popular  account  of 
coal  ana  coal-mines  in  the  different  countries 
of  the  coal-bearing  world.  This  is  followed 
by  another  essay  by  Mr.  W.  W.  Smyth  on 
"The  Working  of  Collieries."  Prof.  Hull 
contributes  a  paper  on  "  Quarries  and  Build- 
ing Stones."  The  paper  on  "Explosive 
Compounds,"  by  Mr.  Williams,  is  the  most 
interesting  on  account  of  the  comparative 
newness  of  the,  subject.  It  gives  a  description 
of  gunpowder,  gun-cotton,  nitro-glycerine, 
dynamite,  lithofracteur,  and  the  various 
fuhnnmtes  and  rarer  explosives  of  the 
chemist's  laboratory.  In  some  parts  Mr. 
Williams  might  write  with  more  care.  For 
instance,  he  says  that  "  one  or  two  grains  " 
of  chlorate  of  potash  rubbed  with  an  equal 
quantity  of  sulphur  in  a  mortar  will  pro- 
duce a  "violent"  explosion.  The  term 
violent  is  apt  to  mislead  the  amateur  ex- 
perimenter, especially  as  it  is  not  stated 
whether  "grains "  means  the  weight,  or 
simply  a  "  fragment "  or  two  of  the  chlorate. 
In  speaking  of  dynamite,  Kieslguhr  ia 
stated  to  be  the  mineral  with  which  nitro- 
glycerine is  mixed — the  word  being  Kiesel- 
guhr,  better  expressed  in  German  perhaps 
by  Kieselsinter.  For  the  first  time  Mr. 
Williams  makes  public  his  connection  with 
the  Oram'  affair.  Felice  Orsini,  a  "  highly 
educated,  refined,  and  courteous  Italian 
gentleman,"  explained  to  Mr.  Williams  that 
he  had  invented  a  new  kind  of  stellar  gas- 
burner  which  could  easily  be  converted  into 
a  bomb,  by  filling  it  with  an  explosive  com- 
pound, and,  as  arms  could  not  be  imported 
into  Italy,  appeared  to  be  the  only  method 
of  arming  the  populace  for  the  proposed 
rising  against  the  Austriana  and  the  French. 
As  gunpowder,  from  the  smallness  of  the 
bomb,  would  be  practically  of  little  effect, 
Mr.  Williams  suggested  the  fulminate  of 
mercury,  and  taught  Orsini  and  Pieri  how 
to  make  it.  Mr.  Williams  still  believes 
that  at  first  Orsini  really  intended  to  use 
the  bombs  for  the  purpose  he  named  to 
him,  and  that  the  idea  of  killing  the 
Emperor  was  an  afterthought  of  his  own, 
or  a  suggestion  of  Pieri's — a  "  crafty, 
sinister  man,  likely  to  choose  a  crooked 
course  of  action."  Mr.  Williams  urges 
great  caution  on  the  part  of  those  who 
make  fulminates,  and  points  out  what  is 
undoubtedly  the  fact,  that  this  caution  is 
most  necessary  on  the  part  of  those  who 
have  grown  familiar  with  the  explosives, 
and,  as  it  seems,  consequently  treat  them 
with  contempt. 

The  Tear-book  of  Facts  in  Science  and  the 
Arts  for  1875.  Edited  by  C.  W.  Vincent. 
London :  Ward,  Lock,  and  Tyler. 

We  congratulate  Mr.  Vincent  on  the  im- 
provement he  has  already  made  in  the 
"  Year-book,"  but  still  hope  for  more— and 
there  is  yet  plenty  of  room.  We  do  not 
believe  that  Mr.  Vincent,  or  indeed  any  one 
man,  can  properly  edit  a  work  which  is 
supposed  to  be  a  record  of  the  progress  of 
all  branches  of  science.  The  authorities 
for  the  statements  are  given  in  the  majority 
of  cases,  which  is  an  improvement,  but  we 
think  that  longer  descriptions  of  more  im- 
portant "facts"  might  appropriately  re- 
place mere  extracts  from  popular  lectures. 
Nothing  is  said  about  Mr.  Crookes'  radio- 
meter or  his  experiments  with  it,  the  only 
reference  to  it  being  contained  in  a  para- . 
graph  abstract  of  what  Prof.  Reynolds  said 


concerning  the  theory  of  the  principle  of  the 
radiometer  at  the  British  Association 
meeting.  On  the  contrary,  the  discovery  of 
Gallium  is  called  the  "chief  scientific 
event  of  1875,"  a  bold  prediction,  which 
seems  to  have  been  the  product  of  an  after- 
thought, as  two  pages  of  large  type  have 
been  specially  printed  and  pasted  into  the 
book  at  the  commencement,  apparently 
after  it  was  bound.  The  astronomical 
"facts"  are  rather  few,  and  appear  to  want 
revising.  Mr.  F.  E.  Lott  is  quoted  as 
stating  that,  in  the  Eclipse  Expedition, 
"  the  image  of  the  corona,  which  appeared 
very  distinct  and  bright  on  the  slit-plate, 
although  exposed  during  the  whole  of 
totality,  gave  no  visible  results  on  the 
photographic  plate,"  and  yet  in  the  next 
column  it  is  stated  that  "  Dr.  Schuster  took 
photographs  of  the  corona  with  exposures 
of  one,  two,  four,  and  eight  seconds" — state- 
ments which,  wanting  an  editorial  note,  are 
puzzling  to  the  general  reader.  Taken 
altogether,  however,  the  "  Tear-book  "  for 
1875  is  more  worthy  of  a  place  on  our  book- 
shelves than  its  predecessors  for  many  years 
past 

The  Garden  Oracle  and  Illustrated  Flori- 
cultural  Year-book  for  1876.  By  Shiblet 
Hibbbbd.  London :  "  Gardener's  Maga- 
zine" Office. 
This  is  another  year-book,  which,  however, 
deals  only  with  one  branch  of  "science," 
and  so  might  be  expected  to  be  fairly 
without  fault.  But  as  a  matter  of  fact 
there  are,  perhaps,  not  half  a  dozen  practical 
gardeners  who  could  quite  agree  with*  it. 
Turning  to  the  calendar  of  garden  opera- 
tions, which,  we  presume,  appears  year  after 
year,  we  find  under  "  March  — "  It  is  not  safe 
to  manure  for  potatoes."  No  explanation  is 
given  of  the  term  "  manure,"  but  Mr.  Hib- 
berd has  used  the  verb,  and  that  means  "  to 
work  with  the  hand,  to  till,"  &c.  What- 
ever meaning  he  attaches  to  it,  however, 
agriculturists  and  gardeners  will  not  agree 
with  him.  Passing  over  the  "  calendar  we 
come  to  a  chapter  on  the  "  Amateur's  Water 
Garden,"  which  is  suggestive,  and  then  we 
have  the  usual  "  selections  "  of  the  "  best " 
seeds  and  plants— that  is  "  best "  from  the 
point  of  view  of  the  writer;  but  those  who 
have  had  any  experience  of  the  question 
of  "  best "  seeds  know  that  if  they  place 
the  names  of  the  sorts  in  a  hat  and  draw 
one  or  two  out  at  random  they  are  just  as 
likely  to  get  the  "  best "  as  they  are  by  fol- 
lowing the  advice  of  those  who  make 
"  selections  "  for  their  guidance.  The  next 
article  is  the  "  last  straw." :  two  pages 
are  occupied  in  a  long  rigmarole  on  "  How 
to  Cut  a  Cabbage,"  the  wonderful  secret 
being  that  as  many  leaves  as  possible 
should  be  left  on  the  stump!  And  yet 
amid  all  that  verbiage  there  was  no  room 
for  advising  the  amateur  to  cut  the  stump 
so  that  it  would  not  be  split  by  the  action 
of  frost.  As  a  rule  we  find  the  most  valu- 
able portions  of  these  books  are  the 
almanac  and  the  "useful  tables."  The 
illustrations  of  new  and  rare  plants  might, 
however,  be  increased  in  number  with 
advantage. 

We  have  also  received: — Exercises  in 
Electrical  and  Magnetic  Measurements,  by 
R.  E.  Day  (Longmans),  a  useful  work  for 
students  of  electricity  and  sciences  con- 
nected with  it.  The  nomenclature  and 
system  of  units  of  the  British  Association 
are  used  almost  exclusively,  and  Mr.  Day 
has  supplied  answers  to  the  questions — 
most  of  which,  we  may  mention,  were  per- 
formed experimentally  at  King's  College 
laboratory  under  Professor  Adams,  to  whom 
Mr.  Day  acknowledges  his  indebtedness  for 
"much  Bound  instruction"  in  phy>is.— 
Problems  and  Examples  in  Physics,  by  Prof. 
E.  Atkinson  (Longmans),  is  an  appendix  to 
Ganot's  "  Physics,"  being  a  series  of  quea- 
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tions  and  answers  for  the  use  of  teachers 
and  others  who  use  that  well-known  work 
as  a  textbook. — Tables,  Nautical  and  Mathe- 
matical, for  the  Use  of  Seamen,  Students, 
Mathematicians,  Ac,  by  H.  Evers,  LL.D. 
(  London  :  Collins,  Son,  and  Co.),  is  an  endea- 
vour to  arrange  a  new  set  of  handy,  clear,  and 
correct  mathematical  and  nautical  tables ; 
and  we  presume  the  endeavour  has  not  been 
made  without  some  idea  that  such  tables  are 
wanted.  The  tables  are  very  useful;  but 
we  think  the  publishers  will  find  that  they 
are  not  considered  "  clear,"  the  majority  of 
those  who  habitually  use  logarithms  and 
similar  tables  objecting  to  the  use  of  ordi- 
nary figures,  ;:s  confusing  from  their  uni- 
formity of  size,  and  preferring  those  known 
as  table  "  figures,  which  are  not  so  likely 
to  be  mistaken. — Proceedings  of  the  Society 
of  Public  Analysts,  Vol.  I.  (London),  is  the 
first  volume  of  the  transactions  of  the  new 
society,  containing  papers  read  by  the  mem- 
bers, original  articles,  correspondence,  and 
reports  of  meetings.  This  first  volume  is  a 
rather  heterogeneous  mixture,  and  wo  are 
constantly  in  doubt  as  to  whether  what  is 
written  is  put  forward  by  the  society  or 
not.  Such  articles  as  those  on  pp.  126  and 
129  rarely,  if  ever,  appear  in  the  "  pro- 
ceedings of  scientific  societies,  and  readers 
of  this  volume  will  be  at  a  loss  to  know  who 
and  what  the  "  we  "  which  occurs  in  them 
is.  The  volume  seems  to  have  been  made 
up,  without  revision,  from  the  pages  of  a 
serial  publication,  for  on  p.  129.  "our 
readers  "  occurs,  in  connection  with  a 
promise  to  present  them  with  a  copy  of  the 
"  Sale  of  Food  and  Drugs  Bill."  Could 
the  publishers  of  this  book  be  called  upon 
to  present  its  readers  with  a  copy  of  that 
bill  on  application  ?  The  society  should  see 
that  its  "  Proceedings  "  do  not  misrepresent 
it. — The  Architect's  Almanac  (Wyuiau  and 
Sous)  is  an  office  almanac,  with  useful 
tables  printed  on  the  back. — The  Shilling 
Peerage,  House  of  Commons,  Baronetage  ami 
Knightage  (Hardwioke  and  Bogue).  Useful 
little  volumes,  which,  however,  do  not  appear 
to  have  been  so  carefully  edited  as  usual — 
Eastwell  Park,  for  instance,  appearing  as 
the  residence  of  the  Earl  of  Winchilsea. — 
Lockwoodand  Co.' s Builders'  and  Contractors' 
Price  Book  for  1876,  tho  usual  annual  issue 
of  a  well-known  work. 

On  our  table,  but  demanding  more  space 
than  we  can  give  them  at  present,  we 
have : — Business,  by  James  Piatt  (Simpkin, 
Marshall,  and  Co.) ;  The  Construction  of  the 
Power  Loom  and  the  Art  of  Weaving,  by 
Alex.  Brown  (Simpkin,  Marshall,  and 
Co.);  Railway  Appliances,  by  J.  W.  Barry. 
M.I.C.E.  (Longmans) ;  a  Treatise  on  Food 
and  Dietetic*,  by  F.  W.  Pavy,  M.D.  (J.  and 
A.  Churchill);  Lectures  on  Some  Recent 
Advances  in  Physical  Science,  by  P.  G. 
Tait  (Macmillan).  —  An  Encyclopaedia  of 
Architecture,  by  Joseph  Gwilt  and  Wyatt 
Pap  worth  (Longmans). 


THE  MECHANICAL  PRODUCTION  OF 
LIGHT. 

A SERIES  of  lectures  was  recently  delivered 
by  Dr.  George  F.  Barker  at  the  Stevens 
Institute.  Hoboken,  New  Jersey,  on  the  pro- 
duction of  light  from  mechanical  force,  and 
the  following  abstract  of  the  introductory 
elementary  lecture  will  be  found  interesting  as 
descriptive  of  the  mode  of  experimenting. 
The  a  iuie  magnet  is  derived  from  the  name  of 
the  ancient  town  Magnesia,  where  two  impor- 
tant minerals  were  found — ono,  white,  which  is 
employed  in  medicine,  and  the  other  the  black 
magnetic  oxide  of  iron.  This  latter  has  the 
remarkable  property  of  attracting  iron ;  re- 
markable because  it  is  not  confined  to  the  ore 
itself,  but  cmanate3  from  it  in  all  directions, 
thus  enveloping  it  as  it  were  with  an  atmo- 
sphere of  force.  This  was  illustrated  by  the 
familiar  experiment  of  magnetising  a  bar  of 
soft  iron  by  bringing  tho  loadstone  near  it 
without  touching.   Upon  removing  the  load- 


stone, the  bar  no  longer  attracted  iron.  It 
had  lost  its  magnetism  ;  a  steel  bar  would  have 
retained  it  permanently.  It  is  of  the  utmost 
consequence  to  understand  the  manner  in 
which  the  force  emanates  from  a  magnet,  and 
it  has  been  found  that  it  obeys  tho  same  law 
as  the  force  of  gravitation — namely,  that  it 
diminishes  precisely  as  the  square  of  the  dia- 
tance  from  the  source.  If  wo  measure  this 
force  at  a  certain  distance  from  the  magnet 
in  one  direction,  and  then  find  points  in  other 
directions  where  the  force  is  exactly  the  same, 
we  obtain  what  is  called  an  equipotential 
surface;  and  by  repeating  this  process  at 
various  distances,  we  map  out  what  physicists 
have  named  the  magnetic  field.  The  direction 
of  the  lines"  of  force  was  beauti  fully  shown  by 
means  of  an  experiment  of  Prof.  Mayer's. 
Iron  filings  were  sprinkled  upon  a  glass  plate, 
and  this  was  placed  upon  a  little  bar  magnet 
in  Dr.  Barker's  vertical  attachment  to  tho 
magic-lantern  (illustrated  oap.  628,  Vol.  XXI.), 
in  which  the  light  passing  through  a  glass 
plate  is  reflected  on  the  screen  by  a  mirror. 
On  slightly  tapping  the  glass  plate  to  give  the 
particles  of  iron  an  opportunity  of  falling  back 
upon  the  plate  in  obedience  to  the  attraction 
of  the  magnet,  they  arranged  themselves  in 
symmetrical  curves  about  the  poles,  forming 
an  appearance  designated  as  the  magnetic 
spectrum.  The  particles  in  arranging  them- 
selves move  at  right  angles  to  the  lines  of 
force.  (This  was  shown  by  means  of  a  small 
needle  suspended  by  a  fine  thread  and  intro- 
duced in  the  lantern.  On  gradually  moving 
it  around  the  magnet,  it  constantly  changed 
its  inclination  so  as  always  to  preserve  a  posi- 
tion perpendicular  to  the  lines  of  iron  filings 
which  represented  the  lines  of  attraction  of 
tho  magnet.) 


As  the  earth  itself  is  a  great  magnet*  linos  of 
force  are  passing  out  from  it  in  every  direction, 
and  we  have  the  means  of  recognising  them. 
A  piece  of  soft  iron  held  at  a  certain  inclina- 
tion, called  the  magnetic  dip,  becomes  a 
magnet.  This  dip  is  inclined  about  73°  to  the 
vertical.  By  placing  a  magnetic  needle  in  the 
lantern,  it  was  shown  that  a  bar  of  soft  iron, 
which  before  had  no  magnetic  effect  on  the 
needle,  began  to  attract  it  when  held  near  it  at 
the  requisite  inclination.  On  holding  the 
other  end  of  the  bar  up,  its  polarity  was  re- 
versed, as  its  opposite  effect  on  the  needle 
proved. 

The  similarity  of  the  action  of  electricity  to 
that  of  magnetism  was  long  known,  without 
suggesting  the  identity  of  tho  two  forces  to 
physicists.  It  was  reserved  for  Prof.  Oersted 
to  discover,  by  accident,  that  a  wire,  in  which 
an  electrical  current  passed,  attracted  the 
magnetic  needle.  Such  accidents  are  possible 
only  to  men  of  profound  insight,  whose  powers 
of  observation  have  been  trained  by  long 
habits  of  study.  It  required  a  Newton  to  per- 
ceive anything  extraordinary  in  the  fall  of  an 
apple.  Prof.  Oersted's  experiment  was  shown 
by  placing  a  magnetic  needle  in  the  lantern, 
surrounding  it  by  a  coil  of  wire,  and  passing  a 
current  of  electricity  through  the  latter ;  the 
needle  immediately  began  to  move.  On  re- 
versing the  current,  the  needle  began  to  swing 


in  the  opposite  direction.  To  answer  the  ques- 
tion whether  it  was  really  magnetism  which 
caused  the  deflection  of  the  needle,  and  not 
some  other  force — in  other  words,  whether  the 
wire  carrying  the  current  had  become  a  real 
magnet — the  experiment  with  the  iron  filings 
was  repeated,  substituting  a  wire,  through 
which  a  current  paased,  for  the  small  bar 
magnet  of  the  first  experiment.  The  reflection 
of  this  wire  on  the  Bcreen  was  vertical;  and 
when  the  plate  was  tapped,  the  iron  filings 
arranged  themselves  in  horizontal  lines.  As  in 
the  case  of  the  magnet,  therefore,  they  were 
perpendicular  to  the  lines  of  force,  and  it  was 
evident  that  the  copper  wire  had  become  a 
magnet,  having  its  poles  along  its  sides.  By 
making  a  coil  of  tho  wire,  we  multiply  the 
effect,  because  we  multiply  the  lines  of  force. 
A  bar  of  iron  thrust  into  6uch  a  coil  will  occupy 
a  position  perpendicular  to  all  the  lines  of 
force  in  it,  and  therefore  be  capable  of  yield- 
ing the  maximum  effect.  A  diminutive  piece 
of  iron  in  horseshoe  form,  surrounded  by  wire, 
was  then  introduced  in  the  lantern,  and  it 
attracted  its  armature  every  time  a  current  was 
sent  through  the  wire.  In  the  next  experi- 
ment the  same  little  magnet  was  used  with  iron 
filings  to  show  that  the  magnetic  spectrum  of 
these  electro-nmgneta  is  similar  to  that  of 
ordinary  magnets. 

Great  as  was  the  discovery  that  electricity 
can  be  converted  into  magnetism,  it  must  yield 
in  importance  to  the  one  that  magnetism  can 
be  converted  into  electricity.  Arago  was  the 
first  to  observe  that,  when  a  copper  disc  is 
rapidly  rotated  undor  a  magnetic  needle,  from 
which  it  is  separated  by  a  glass  plate,  the 
needle  gradually  begins  to  swing  with  it,  fol- 
lowing its  rotation.  It  was  left  to  other 
physiciste,  and  especially  to  Faraday,  to  explain 
the  phenomenon.  Their  conclusions  may  be 
briefly  summed  up  in  the  statement  that,  when- 
ever any  substance  capable  of  conducting 
electricity  is  moved  across  a  magnetic  field,  a 
current  of  electricity  is  generated  in  that  sub- 
stance ;  and  this  current  is  the  more  powerful, 
the  more  nearly  the  motion  is  perpendicular  to 
the  lines  of  magnetic  force.  To  show  this 
fact,  the  large  electro-magnet  of  the  Institute 
was  used.  A  wire  connected  with  a  galvano- 
meter in  the  lantern  was  moved  up  and  down 
in  front  of  one  of  the  poles  of  tho  magnet,  so 
as  to  cut  some  of  the  lines  of  force  proceeding 
from  it  in  every  direction.  The  effect  was  that 
every  such  motion  caused  a  deflection  of  the 
needle,  showing  that  an  electrical  current  was 
generated. 

An  interesting  experiment  to  illustrate  the 
same  principle  was  made  with  the  apparatus 
represented  in  the  engraving,  which  consists 
essentially  of  a  copper  disc  rotated  between  the 
poles  of  an  electro-magnet,  and  therefore  ful- 
filling the  conditions  of  maximum  effect  by 
cutting  the  lines  of  force  perpendicularly. 
This  apparatus  turned  very  easily  by  means  of 
the  crank  as  long  as  the  current  did  not  pass  ; 
but  the  moment  the  connection  was  made  it 
required  all  the  strength  of  the  assisteint  to 
manage  it.  This  is  explained  by  the  fact  that 
the  copper  disc  is  magnetised,  and  there  is  a 
tendency  of  the  unlike  poles  of  the  disc  and  the 
magnet  to  attract  each  other,  and  hence  to 
offer  resistance  to  further  rotation.  The 
magnetisation  of  the  disc  was  shown  by  con- 
necting it  with  tho  needle  in  the  lantern  by 
means  of  copper  wires.  If  the  further  rotation 
of  the  disc  is  persisted  in.  it  becomes  hot.  as 
wa3  shown  by  connecting  it  with  a  thermo- 
electric pile  and  the  galvanometer  in  the  lan- 
tern. The  resistance  experienced  by  the  copper 
disc  was  excellently  shown  by  means  of  another 
experiment  of  Prof.  Maver's,  in  which  a  large 
thin  copper  disc  was  made  to  swing  to  and  fro, 
like  a  pendulum,  between  the  two  poles  of  the 
large  eleetro-magnot.  The  moment  the  current 
passed  around  the  coils  of  the  magnet,  the 
motion  of  the  copper  disc  was  arrested  between 
the  poles. 

If,  then,  we  are  able  to  obtain  an  electrical 
current  by  cutting  the  field  of  a  magnet,  we 
ought  to  bo  able  to  do  the  same  by  cutting  the 
lines  of  force  of  the  earth.  This  the  lecturer 
accomplished  by  moving  a  coil  of  wire,  of  large 
diameter,  across  tho  line  of  dip,  and  showing 
the  effect  on  a  galvanometer  needle  connected 
with  the  coil :  every  time  the  ©oil  moved,  an 
oscillation  was  imparted  to  tho  needle,  which 
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wu  distinctly  visible  upon  the  screen.  The 
utilisation  of  this  force  of  the  earth,  like  that 
of  the  sunlight  for  mechanical  work,  belongs 
to  the  future. 

The  conversion  of  the  muscular  power  of  the 
arm  into  heat  and  magnetism  has  been  shown 
in  the  experiment  above  illustrated,  and  also 
the  equivalence  of  magnetism  and  electricity. 
There  remains  the  problem  to  turn  these  forces 
into  the  incomparably  more  subtle  one  of  light. 
In  the  production  of  light  the  great  difficulty 
is  to  utilise  our  force.  Even  in  the  steam 
engine  only  about  ten  per  oent.  of  the  fuel  is 
utfliaed  as  mechanics  1  force;  but  when  we 
come  to  light,  that  most  imponderable  of  all 
the  forces,  we  can  scarcely  utilise  two  per  cent. 
When  a  powerful  current  of  electricity  is  passed 
through  an  adequate  conductor,  it  flows  along 
peaceably  and  without  unusual  manifestations ; 
but  if  the  wire  is  too  thin,  and  the  current  is 
obliged,  as  it  were,  to  crowd  and  elbow  its  way 
through  it,  it  becomes  red  in  the  face,  and  we 
have  the  phenomenon  of  red  heat ;  interrupt 
the  conductor  altogether,  and  make  the  current 
leap  over  an  empty  space,  and  the  conductor 
becomes  white  in  the  face,  emitting  a  brilliant 
light.  The  latter  is  the  case  in  the  electric 
lamp.  One  of  these  lamps  was  placed  upon 
the  stage  in  connection  with  the  Gramme 
magneto-electric  machine,  in  which  a  powerful 
current  of  electricity  is  generated  by  causing 
the  rapid  revolution  of  one  electro-magnet  be- 
tween the  poles  of  several  larger  ones,  by 
means  of  steam  power.  The  light  obtained 
na  equal  to  about  1,600  candles. 


ON  PHENOMENA  OF  MOVEMENT 
DURING  PROCESS  OP  SOLUTION. 

A  T  a  recent  meeting  of  the  Swiss  Society  of 
Naturalists,  M.  Secretan  read  a  paper 
"On  the  Movements  which  occur  when  one 
Body  is  Dissolved  in  Another."  He  observes 
that  all  bodies  which  dissolve  under  determi- 
nate conditions  show  movements  of  rotation, 
such  as  have  hitherto  been  demonstrated  in  the 
case  of  camphor,  and  of  salts  of  valerianic  and 
butyric  acids.  The  production,  duration,  and 
integrity  of  these  movements  depend  on  three 
factors,  which  replace  or  supplement  each 
other— viz.,  1,  the  degree  of  solubility  of  the 
body  in  the  particular  liquid ;  2,  the  relative 
density;  8,  the  capability  of  the  body  for 
being  more  or  less  moistened  by  the  liquid. 

Among  the  movements  themselves  he  dis- 
tinguishes three  categories : 

A.  Movements  of  a  solid  body  in  a  liquid. 
For  example,  in  water  may  be  observed  rota- 
tory movements  in  camphor,  coffein,  Valeria te, 
and  butyrate.  In  a  mixture  of  60  parts  water 
with  10  parts  alcohol,  rotatory  movements  are 
obtained  with  chlorides  of  sodium,  barium,  and 
strontium,  with  chromate  of  potash,  hyposul- 
phate  of  soda,  and  many  other  substances.  If 
alcohol  be  added  to  the  liquid  the  solution 
power  is  lessened  for  these  substances.  The 
■mall  fragments  on  the  surface  produce  a 
hollow  which  maintains  them  on  the  liquid ; 
they  are  dissolved  less  quickly,  and  show 
movements  of  rotation.  In  sulphide  of  carbon 
these  movements  are  shown  by  paraffin, 
camphor,  colophonium;  and  several  bodies 
show  them  in  chloroform  and  bromide  of 
ethylene.  Porous  substances  saturated  with  a 
soluble  liquid  behave  lik«  solid  substances — 

pumice  saturated  with  alcohol,  in  water. 

B.  Movements  of  one  liquid  in  a  second 
liquid.  Distinguish  here :  1.  The  movements 
of  a  denser  liquid  in  a  less  dense,  which  slowly 
dissolves  it.  If  (to  take  one  example  out  of 
many)  we  carefully  pour  alcohol  on  water  it 
remains  floating  in  balls,  which  at  the  surface 
of  the  water  produce  a  hollow ;  but  in  a  mix- 
ture of  5  parts  alcohol  and  55  parts  water 
these  balls  are  dissolved,  rotating;  so  also 
aniline.  2.  Movements  of  a  lighter  liquid  in 
•  heavier — e.g.,  alcohol  in  water.  • 

C  Rotatory  movements,  which  are  produced 
through  solution  between  two  liquids,  and  that 
sometimes  in  the  upper,  sometimes  in  the 
oader  layer — eg.,  colophonium  and  soap  be- 
tween ether  and  water,  camphor  between  ben. 
une  and  water,  Ac. 

These  movements  depend  on  the  fact  that 
oo  body,  be  it  amorphous  or  crystalline,  Is 
homogeneous,  and  regularly  soluble  in  all  its 
Parts.   It  is  the  unequal  affinity  of  the  solvent 


liquid  for  the  different  parts  of  the  dissolved 
body  which  produces  the  solution  movements. 
In  aniline  balls — e.g.,  there  is  an  expulsion  at 
the  part  where  they  dissolve  with  greatest 
intensity,  while  at  the  same  time  they  move 
away  from  this  point. 

Under  the  conditions  described  the  body 
removes  from  the  point  where  it  is  most 
strongly  dissolved.  These  examples  might  be 
greatly  multiplied,  for  the  movements  have 
been  observed  in  hundreds  of  bodies.  They 
appear  also  under  the  microscope. 

The  conclusion  is:  Bodies  which  are  dis- 
solved always  show  movements  if  the  cause  of 
these  movements  is  capable  of  overcoming  the 
resistances  opposed  to  their  production. 


that  in  practice  this  valve  has  been  found 
exceedingly  sensitive — commencing  to  blow  at 
the  given  pressure,  blowing  freely  at  21b. 
above,  and  closing  at  half  a  pound  below. 


A  SAFE  SAFETY-VALVE. 

THE  safety-valve  shown  in  section  in  the 
annexed  engraving  is  known  as  Walker's 
"  non-tamperable  "  valve,  and  is  so  designed 
that  while  it  is  impossible  to  load  it  beyond 
the  maximum  pressure  for  which  it  is  set,  it  is 
very  sensitive  and  accurate.  The  valve- 
chamber  ^ias  an  annular  seat  upon  which  rests 
the  accurately  ground  face  of  the  valve.  The 
latter  is  attached  to  a  stem  which  passes 
through  a  long  stuffing-box  and  carries  on  its 


upper  end  a  disc,  D,  placed  in  a  small  circular 
chamber  as  shown.  A  rubber  diaphragm  is 
fixed  just  above  the  disc,  D,  and  the  cover  of 
the  chamber  screwed  down.  Attached. to  the 
cover,  and  of  a  length  determined  by  the 
pressure  the  valve  is  desired  to  resist,  is  an 
iron  tube,  T,  which  carries  at  its  upper  end  a 
receiver,  E.  This  tube  is  filled  with  mercury. 
Around  the  tube,  T,  though  not  shown  in  the 
engraving,  is  a  perforated  sleeve  and  overflow 
pipe,  so  that  if  more  mercury  is  added,  with 
xhe  view  of  keeping  the  valve  down,  the 
mercury  will  overflow,  and  pass  out  to  a  recep- 
tacle provided  for  it.  The  "  weight "  on  the 
valve  is  regulated  by  the  area  of  the  rubber 
diaphragm  and  the  height  of  the  column  of 
mercury.  The  two  thumb-screws  enable  the 
valve  to  be  tested  at  any  time,  and  facilitate 
the  driving  out  of  a  portion  of  the  mercury 
should  it  be  desired  at  any  time  to  set  the 
valve  for  blowing  off  at  a  lower  pressure  than 
that  for  which  it  was  designed.   It  is  stated 


CORE:  ITS  GROWTH  AND 
MANUFACTURE. 

HPHE  cork-tree  (the  "  Quercus  suber"  of  the 
X    botanist)  yields  a  large  quantity  of  cork, 
which  is  the  unusually  developed  bark,  the 
wood  itself  being  oak.   It  grows  principally  in 
Spain — it  abounds  in  various  parts  of  Algeria, 
particularly  in  the  province  of  Constantino, 
and  in  Kabylia.   The  Government  of  Algiers 
has  made  special  concessions  of  land  to  en- 
courage the  cultivation  of  cork-trees.   It  is 
occasionally  planted  in  the  south  of  England, 
but  the  climate  is  not  sufficiently  warm.   It  is 
planted  principally  for  the  sake  of  its  bark.  It 
is  not  a  very  large  tree ;  it  grows  from  about  20ft. 
to  40ft.  in  height ;  it  is  thickly  foliated,  and  the 
leaves  are  of  an  ovate  oblong  appearance, 
sometimes   entire,   and   sometimes  sharply 
serrated.   The  younger  trees  are  of  little  or 
no  use,  as  the  quality  of  the  cork  is  very  in- 
ferior.  The  older  trees  are  of  great  com- 
mercial value,  for  they  yield  an  amount  of  cork 
which  well  repays  the  proprietor  of  the  same. 
In  these  trees  the  bark  acquires  a  fungus  ap- 
pearance ;  new  layers  of  cellular  tissue  being 
formed,  the  outer  parts  crack  from  distension, 
and  finally  fall  off  in  large  flakes,  when  a  new 
formation  of  the  same  nature  takes  place. 
Cork  intended  for  the  market  is  stripped  off  a 
year  or  two  before  it  would  naturally  come 
away.   They  begin  to  bark  it  when  it  is  about 
26  or  SO  years  old,  and  repeat  the  operation 
once  every  eight  or  ten  years.    It  is  only 
after  the  third  peeling  that  good  cork  is  pro- 
duced, and  the  older  the  tree  gets,  the  quality 
of  the  cork  is  increased  in  the  same  propor- 
tion.  In  stripping  the  trees  they  do  not  take 
off  the  whole  bark,  but  only  the  external  layers 
of  spongy  cellular  tissue,  all  or  the  greater 
part  of  which  has  ceased  to  ha  ve  any  true 
vitality,  and  has  become  an  incumbrance  to 
the  tree.   In  performing  this  stripping  opera- 
tion longitudinal  and  transverse  incisions  are 
made  to  the  proper  depth,  and  each  piece  is 
brought  Off  with  a  large  curved  knife  with  two 
handles.   In  this   condition  it  is  generally 
called  "  cork-wood."   So  fax  is  this  stripping 
from  being  injurious  to  the  tree,  that  when  it 
is  done  with  proper  care  it  rather  promotes  its 
healthy  growth,  and  enables  it  to  continue 
yielding  cork  for  about  160  years.   The  trees 
are  generally  stripped  in  the  months  of  July 
and  August,  end  the  cork  is  then  soaked  in 
water  and  put  under  pressure  to  flatten  it,  and 
dried ;  the  pieces  are  then  selected  and  assorted 
according  to  their  seeming  value;  the  finer 
and  closer  grained  woods  bringing  the  larger 
prices.   Out  of  a  single  sheet  of  cork  you  will 
get  a  variety  of  qualities  of  corks ;  and,  so  well 
do  the  Spaniards  know  that,  that  they  make  the 
merchants  pay  often  more  than  they  would  be 
inclined  to  pay  if  they  saw  it  before  it  was 
dressed  up.   You  will  often  see  sheets  of  cork 
with  the  edges  all  out  out  and  in,  and  on  the 
whole  showing  up  a  pretty  good  quality ;  but 
in  many  cases  it  is  only  skin  deep,  as  cork- 
cutters  too  well  know.   When  the  pieces  are 
all  selected  they  are  put  up  into  bales  weighing 
about  1  cwt.,  and  sent  into  the  market  at 
prices  varying  from  aboat  JB18  to  .£100  per  ton, 
and  upwards.   The  British  import  duty  on  un- 
manufactured cork  was  abolished  in  1845,  and 
in  the  year  1860  the  duties  on  corks  ready 
made  and  cork  squared  for  roundings — which 
had  been  fixed  in  1858  at  6d.  per  lb.,  and  8s. 
per  cwt  respectively— were  repealed.  The 
policy  of  the  abolition  of  these  duties  was 
questioned,  as  export  duties  were  levied  on 
cork  in  8pain  and  Portugal — the  producing 
countries.   The  result,  as  was  anticipated,  has 
been  that  the  trade  in  the  manufactured 
article  has  very  materially  increased,  whilst 
the  imports  of  the  raw  material  ha»e  remained 
comparatively  stationary.   In  the  manufac- 
turing of  corks  the  sheets  are  cut  up  into 
strips,  the  breadth  of  these  determining  the 
length  of  the  cork  required.   They  are  then 
cut  into  squares  (quarters  as  they  are  termed), 
and  they  are  then  rounded.   The  cork  is  held 
in  the  left  hand  and  rested  against  a  pin  of 
wood  or  metal,  and  the  knife  pushed  steadily 
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forward ;  at  the  Banie  time  its  edge  is  made  to 
describe  a  circular  curve  by  a  skilful  turn  of 
the  wrist.  The  workman  has  u  piece  of  oiled 
wood  in  front  of  him  on  which  he  whets  his 
knife  ufter  every  cut  he  makes.  Although  cork 
is  so  soft  and  elastic,  yet  it  blunts  tho  knife 
almost  immediately  it  is  applied:  a  cork-cutter 
requires  to  sharpen  his  knife  every  time,  while 
the  tool  that  is  used  for  planing,  turning,  or 
boring  steel  will  work  for  hours  without 
sharpening.  After  a  bale  has  been  cut  up  and 
rounded  the  corks  are  then  given  into  the 
hands  of  the  sorters  who  classify  them  ac- 
cording to  their  respective  values,  and  they  are 
then  ready  to  be  sent  out  for  use.  Large  quan- 
tities of  foreign-made  corks  are  imported  into 
this  country  and  command  a  ready  sale  (espe- 
cially the  finer  qualities).  Catalonia  produces 
immense  quantities  of  the  finest  cork-wood 
known,  and  by  the  laws  oi  the  province  no 
cork  is  allowed  to  be  exported  unless  manu- 
factured before  shipment.  Entire  families 
raiko  cerk-cutting  their  daily  work,  and  they 
are  trained  to  it  from  their  early  youth  ;  they 
again  sell  their  products  to  the  large  merchants, 
who  export  them  wholesale.  In  Catalonia  the 
annual  manufacture  of  corks  varies  from 
20,000  to  25,000  bales  of  from  25,000  to  30,000 
corks  each.  They  have  a  different  modo  of 
cutting  corks  from  that  employed  here.  In 
Catalonia  they  have  their  knife  fixed  in  a  slot 
in  their  bench,  and  the  other  end  they  lean 
against  their  breast;  then  they  take  the 
"quarter"  in  their  two  hands  and  give  it  a 
spiral  motion  along  the  knife  downwards,  and 
in  this  way  they  cut  their  corks— and  I  must 
say,  so  far  as  workmanship  is  concerned,  they 
beat  our  workmen  here.  The  foreigners  put  a 
**  skin  "  on  the  oork,  and  altogether  make  a 
cleaner  cut  than  we  can  do  here,  and  in  this 
way  we  can  easily  tell  a  foreign  from  a  home- 
manufactured  cork.  It  always  strikes  one,  on 
entering  a  cork-cutter's  establishment  for  the 
first  time,  that  there  must  be  an  enormous 
amount  of  waste,  judging  from  the  great  heap 
of  cuttings  generally  seen  there ;  but  this  is 
not  waste,  for  it  is  all  sold  for  various  purposes. 
Some  are  converted  into  lamp  or  Spanish  black 
by  calcining  in  close  vessels,  and  large  quanti- 
ties are  sent  to  London,  where  it  is  cut  up  into 
very  fine  particles  and  mixed  with  elastic 
material,  and  converted  into  floor  cloth,  which 
is  very  durable  and  comfortable.  In  Spain 
they  utilise  their  cuttings  by  making  them  into 
packing  material  for  their  grapes,  which  they 
export  in  very  large  quantities,  in  casks,  to  this 
country.  There  are  numerous  purposes  to 
which  cork  can  be  applied,  some  of  wnich  are 
of  very  ancient  date,  having  been  known  to 
Pliny,  and  taken  notice  of  by  him  in  his  works, 
but  the  general  employment  of  corks  as 
stoppers  for  glass  bottles  appears  to  date  only 
from  the  fifteenth  century.  Cork  is  a  very 
slow  conductor  of  heat,  and  on  this  account 
inner  soles  of  shoes  are  made  of  it,  which  are 
found  to  be  a  great  comfort  to  the  wearer. 
Owing  to  its  lightness  and  durability  gentle- 
men's hate  are  made  from  cork,  and  they  make 
very  comfortable  summer  hats  indeed.  Very 
pretty  and  neat  models  of  churches  and  cathe- 
drals and  other  buildings  are  made  out  of  cork, 
which  often  show  a  great  amount  of  architec- 
tural and  inventive  ingenuity.  It  is  easily 
wrought,  it  does  not  split,  and  it  is  always 
clean  to  work  with,  and  for  these  reasons  I 
believe  it  is  much  preferred  to  every  other 
material.  Life  jackets,  and  swimming  belts, 
boat  fenders,  and  a  host  of  other  things  are  [ 
made  of  cork.  There  is  a  quantity  of  very 
coarse  cork  often  sent  here  which  is  unfit  to  be 
niode  into  bottle  corks,  and  this  cork  is  burnt 
in  an  open  kiln,  then  token  out  and  plunged 
into  cold  water  \  by  this  means  the  grain  of  the 
cork  is  drawn  cloaer  together,  and  it  is  then 
cut  into  floats  for  fishing  nets,  and  large  quan- 
tities are  annually  uold  at  the  different  fishing 
stations.  The  burning  makes  it  more  im- 
permeable to  water. 

The  first  cork  that  comes  off  the  tree  is  what 
is  termed  "  virgin  cork  ;"  it  is  too  coarse  for 
cutting  purposes,  and  it  is  Bold  in  its  rude  state 
for  nrtUTBlf  fancy  rockeries,  grottoes,  and  all 
sorts  of  garden  ornaments.  Its  value  is  about 
12s.  per  ewt.  Many  attempts  have  been  made 
to  cut  corks  by  machinery,  and  some  of  them 
turn  out  pretty  good  work  occasionally,  but  the 
knives  are  continually  going  out  of  order, 


which  becomes  a  source  of  annoyance  and 
expense.  I  cannot  imagine  any  more  tedious 
employment  than  that  of  cutting  corks ;  men 
have  to  sit  from  morning  till  night  in  the  same 
posture,  and  must  work  very  hard  all  the  time 
if  they  want  to  earn  a  respectable  livelihood. 
For  every  gross  (14-*  corks)  they  cut  they 
receive  tho  sum  of  5Jd-  sterling,  unless  they 
are  cutting  the  finer  qualities,  when  they  may 
get  as  high  as  fid.  or  fijd.  per  gross.  Boys  have 
to  serve  a  seven  years'  apprenticeship,  and  to 
be  doing  nothing  else  than  cutting  corks  all 
their  lives.  I  wonder  they  have  the  perse- 
verance to  continue  in  the  same  tedious  profes- 
sion. If  we  could  find  out  a  proper  temper  for 
the  knives,  which  would  resist  the  action  of 
the  cork,  machiuery  might  soon  supersede 
hand  cutting.  We  can  only  hope  that  the  day 
is  not  far  distant  when  we  shall  have  all  corks 
cut  by  machinery,  and  that  the  people  who  would 
otherwise  be  plying  their  heavy  though  busy 
knives  will  have  other  employment  of  a  more 
genial  nature,  beneficial  to  the  mind  and 
healthful  to  the  constitution.       J.  C.  It.  L. 


PNEUMATIC  STEERING  GEAR. 

ON  p.  551  of  our  last  volume  we  gave  a  brief  ac- 
count of  the  pneumatic  steering  apparatus 
devised  by  Passed  Assistant  Engineer  Q.  W. 
Baird,  U.S.  Navy,  for  the  fast  cruising  sloops 
of  the  Mohican  class.  The  following  explana- 
tory description  will  render  the  construction 
and  arrangement  of  the  apparatus  clear.  In 


order  to  economise  labour  hi  the  steering  of 
vessels,  several  power  gears  have  been  pro- 
posed, prominent  amongst  them  being  the 
hydraulic  and  screw  gears,  which,  however,  find 
little  favour  on  account  of  their  rigidity. 
When  the  rudder  receives  a  blow  from  a  surg- 
ing wave  it  must  yield  a  little,  or  it  will  soon 
break,  and  for  this  purpose  positive  cushioning 
must  be  provided.  To  meet  the  requirements 
of  this  special  case  a  pneumatic  arrangement 
has  been  designed  in  the  Bureau  of  Steam 
Engineering,  which  has  received  general  appro- 
bation. It  should  be  mentioned  that  the  ships 
of  the  U.S.  Navy,  when  i)roceeding  under  sail, 
unconple  the  line  shaft  from  the  main  engine, 
and  permit  the  screw  to  revolve  freely  by  the 
pressure  of  the  water  upon  the  blades,  and 
with  it,  of  course,  that  section  of  the  line  shaft 
aft  of  the  coupling  revolves. 

Upon  this  line  shaft  is  keyed  an  eccentric, 
C,  which  works  an  air-pump,  and  the  air, 
forced  by  the  pump,  is  stored  up  in  a  reservoir, 
R,  to  55  pounds  pressure  above  the  atmosphere. 
Upon  the  receiving  pipe  of  the  air-pump  is  a 


cock,  T,  which  is  opened  or  closed  by  the  inter- 
vention of  levers  actuated  by  a  rod  and  a 
sui  >  11  piston  within  a  cylinder  attached  to  the 
reservoir,  which  is  counterbalanced  by  weights 
on  the  rod.  This  arrangement  is  automatic, 
and  regulates  the  supply  of  air  to  the  pump, 
and  the  pressure  in  the  reservoir.  If  the  pres- 
sure should  still  increase  (by  leak  of  receiving 
valvo)  the  piston  rises  still  higher,  and  lete  the 
air  escape,  as  in  the  ordinary  safety-valve. 

Upon  the  deck  of  the  vessel  is  situated  the  old- 
fashioned  hand  steering  gear,  except  that  it  has 
upon  its  drum  a  large  fnction-wheel,  P  (36in. 
diameter),  shown  half  in  section  in  the  engrav- 
ing, and  under  the  system  a  grooved  pinion, 
geared  into  the  large  wheel,  which  pinion  is 
upon  the  shaft  of,  and  is  driven  by,  a  pair  of 
oscillating  engines,  E  E,  4in.  diameter  of 
cylinder,  and  5in.  stroke  of  piston.  These 
little  engines  are  driven  by  the  compressed  air 
from  the  reservoir  referred  to  above.  They 
are  reversed  by  a  two-way  cock,  which  changes 
the  steam  port  into  the  exhaust,  and  vice  versa, 
and  which  is  actuated  by  a  lever  which  is 
placed  vertically  in  front  of  the  system.  The 
motions  of  the  cylinders  open  and  close  their 
ports  (proper)  in  the  ordinary  manner. 

The  drum,  upon  which  the  tiller  ropes  are 
coiled,  moves  upon  an  iron  axis,  which  passes 
thiough,  and  has  upon  its  ends  eccentrics.  By 
turning  this  axial  shaft,  it  is  made  to  riBe  or 
lower,  and  thus  the  power  gear  is  thrown  in  or 
out  of  contact.  When  out  of  gear  it  is  worked 
in  the  ordinary  manner.  When  the  main 
engines  are  at  work  tho  air-pump  is  moved  by 
the  shaft,  and  the  steering  gear  is  worked  by 
that  source ;  but  when  the  main  engines  are 
not  at  work,  the  propeller  is  uncoupled,  and 
the  line  shaft  is  revolved  by  its  propeller, 
which  is  in  turn  revolved  by  the  pressure  of 
the  water  upon  the  blades  when  the  ship  is 
under  sail  and  making  headway.  It  is  found 
that  screws  revolve  freely  when  the  vessel  is 
moving  at  three  knots  per  hour;  but  if  the 
vessel  moves  at  a  lower  rate  of  speed,  the 
weather  is  then  fine,  and  one  man  may  steer 
with  ease. 

In  addition  to  the  advantages  already  noticed, 
this  gear  is  very  elastic,  as  a  blow  upon  the 
rudder  would  move  the  system  backward,  and 
compress  the  air  upon  the  piston,  offering  a 
uniformly  increased  resistance.  But  when  the 
resistance  of  the  engines  equals  the  pressure 
on  the  rudder,  and  the  strain  is  still  consider- 
able, the  friction  gear  will  slide  over  rather 
than  break. 


ASTRONOMICAL  NOTES  FOR 
APRIL,  1876. 

The  Sun. 


Souths. 


h.  m.  s. 
1  0  3  47  63pm 
6j  0  218  87  „ 
11  0  0  55  19,, 
161159  3918am 
21 1158  32  92  „ 
26115738  02  „ 


At  Greenwich  Mean  Noon. 


2^  » 


Decli- 
nation 
North. 


h.  m.  a. 

0  44  32'  4  47  26 

1  2  46  6  41  10 
1  21  5  8  33  2 
1  39  32  10  20  52 

1  58    912    4  29 

2  16  5713  43  11 


Sidereal 
Time. 


h.  m.  s. 

0  40  44  67 

1  0  27  44 
1  20  1021 
1  39  52-99 

1  59  35-76 

2  19  18-54 


The  remarks  we  made  last  month  with  refer- 
ence to  sunspots  apply  equally  to  this,  although 
the  very  considerable  intervals  elapsing 
between  their  appearance  indicate  a  further 
extension  of  the  already  most  abnormally 
protracted  period  of  minima.  The  Zodiacal 
light  may  still  be  looked  for  after  sunset. 

The  Moon 

Enters  her  First  Quarter  at  4h.  11 -8m.  in  the 
afternoon  of  the  1st,  is  Full  at  7h.  38-7in.  p.m. 
on  the  8th  ;  enters  her  Last  Quarter  at 
8h.  87'4m.  in  the  evening  of  the  16th  ;  will  be 
New  at  7h.  3  3m.  a.m.  on  the  2  ith ;  and  will 
enter  her  First  Quarter  for  the  Becond  time 
this  month  at  lOh.  26'9m.  at  night  on  the  30th. 
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Day  of 
Month. 

Moon's  Age 
at  Noon. 

Souths. 

Days. 

h.  m. 

1 

67 

6  19-4  p.m. 

6 

U-7 

10  39-4  „ 

11 

ie-7 

1  375  a.m. 

16 

217 

5  50  0  „ 

21 

26-7 

9  40  2  „ 

26 

22 

2   1*7  p.m. 

At  2  p.m.,  on  April  7th,  Libcation  will  bring 
additional  surface  into  view  in  the  N.W. 
quadrant  of  the  Moon's  disc. ;  and  at  9  p.m,  on 
the  20th  more  of  her  N-E.  quadrant  will  be 
rendered  visible  by  the  operation  of  the  same 
cause.  8he  will  be  in  conjunction  with  Jupiter 
at  6  a.m.  on  the  12th ;  with  Saturn  at  11  p.m.  on 
the  19th ;  with  Mercury  at  1  p.m.  on  the  24th ; 
with  Mars  at  7  p.m.  on  the  26th ;  and  lastly 
with  Venus  at  2  p.m.  on  the  27th. 


raojj 

0|9ny 


11 


•xevaA 
uiojj 

_e^ny_ 


raoaj 


ojnw  «hh  MAN 


43  4=-«43  u 


a  :sssssa  s 

assies  *-SS«s 

A! 


CO  tH  00 


a  . . . . .  .s  .a 

.  o,  =8  2. 


i  -*  :a  ;a 


tpuoji 


Merpury 

Is  a  Morning  Star  up  to  the  22nd  at  1  o'clock 
in  the  afternoon,  at  which  date  he  comes  into 
superior  conjunction  with  the  Sun.  After  this, 
of  course,  the  planet  passes  to  the  east  of  the 
Son,  and  rising,  southing,  and  setting  after 
him,  becomes,  in  that  sense,  an  Evening  Star. 
He  is  badly  placed  (and  an  uninteresting 
object,  to  boot)  for  the  observer  during  the 
vhole  of  April. 


n 

Bight 
Ascension. 

Declination. 

Souths. 

h.  m. 

0  / 

h.  m. 

i 

23  86  6 

6   8  8  8. 

10  56  0  a.m. 

6 

0  78 

1  37  0  „ 

11    75  „ 

11 

0  40-9 

2  201  N. 

11  208  „ 

16 

1  16  3 

6  37*7  „ 

11  86  5  „ 

21 

1  64;4 

11   62  „ 

11  548  „ 

26 

2  34-8 

15  28  6  „ 

0  16  5  p.m. 

A  path  traversing  a  considerable  portion  of 
Pisces,  and  extending  right  across  Aries  into 
the  confines  of  Taurus. 


Jupiter 

Is  still  a  Morning  Star,  as  far  as  his  Southing 
is  concerned;  but  he  rises  a  little  before  11 
p.m.  at  the  beginning  of  April,  and  between 
8  and  9  at  the  end  of  it:  his  unfortunately 
great  South  declination,  however,  renders  his 
present  apparition  a  very  unfavourable  one 
for  the  observer. 


Bight 

Declination 

Souths. 

M 

Ascension. 

South. 

h.  m. 

19  27'6 

h.  m. 

i 

15  59-2 

3  19-8  a.m. 

6 

15  581 

19  211 

2  59  1  „ 

11 

15  56  8 

19  198 

2  381  „ 

16 

15  551 

19  14-7 

2  16  9  „ 

21 

15  58'3 

19  89 

1  553  ,. 

26 

15  51-2 

19  2-4 

1  336  „ 

Hence  it  will  be  seen  that  Jupiter  will  traverse 

a  short 

retrograde 

path  from  the  confines  of 

Scorpio  into  those 

of  Libra.   He  will  be  in  the 

same  telescopic  field  (with  a  moderate  power) 

as  p1  Scorpii  from 

about  the  3rd  to  the  6th  of 

April,  and  will  be  in  conjunction  with  that 

Star  at  3  p.m.  on  the  5th. 

Jupiter's  Satellites. 

Day  of 
Month 

Satellite 

Phenomenon 

h.  TH ■  B. 

1 

I 

Sh  E 

1  15  Oam 

1 

I 

Tr  E 

2  12  0 

1 

III 

8h  B 

11  27    0  n  m 

1 

I 

Oc  R 

11  32    0  „ 

2 

III 

Tr  I 

1  35  Oam 

A     *•*  *-*        V    •>  •  III  ■ 

2 

III 

Tr  E 

3    2  0 

3 

II 

Sh  I 

1  12  0 

o 

3 

n 

Tr  I 

3    5    0  ,, 

3 

n 

Sh  E 

3  46    0  „ 

4 

ii 

Oc  R 

11  45    0  r>  m 
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italics  indicates  that  its  visibility  is  rendered 
doubtful,  either  by  the  brightness  of  the 
twilight  or  by  Jupiter's  proximity  to  the 
horizon.  The  student  should,  if  possible, 
watch  the  transit  of  Satellite  III  on  the  early 
morning  of  the  2nd,  as  it  may  possibly  be  seen 
to  traverse  the  planet's  face  as  a  dark  spot. 

Venus 

Is  an  Evening  Star  during  the  whole  of  April, 
and  is  admirably  placed  for  the  observer.  8he 
is,  moreover,  a  brilliant  and  conspicuous  object 
in  the  evening  sky,  and  does  not  set  for  four 
hours  after  the  Sun.  Her  apparent  diameter 
continues  to  increase. 


>  Day  of 
Month. 

Bight 
Ascension. 

Declination 
North. 

Souths. 

h.  m. 

h.  m. 

1 

3  281 

20  51-9 

2  46  9  p.m. 
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3  51-2 

22  25-8 

2  60-3  „ 

11 

4  14-5 

23  46-2 

2  53-8  „ 

16 

4  37  8 

24  52-4 

2  67-4  „ 

21 

5  0-9 

25  43  6 

8   09  „ 

26 

5  23  9 

26  19-7 

3    40  „ 

Although  Venus  will  thus  travel  during  the 
month  across  the  widest  part  of  the  constella- 
tion Taurus,  she  will  not  approach  any  con- 
spicuous stars  in  it.  She  will  be  some  little 
distance  South  of  the  Pleiades  on  the  4th,  and 
on  the  25th  rather  more  than  2°  South  of  0 
Tauri. 

Mars 

Still  remains  invisible. 

Saturn 

Is  still  invisible. 

Uranus 

Although  he  crosses  the  meridian  just  after 
dark  at  the  beginning  of  April,  and  in  bright 
daylight  at  the  end  of  it,  may  still,  owing  to 
his  considerable  North  declination,  be  very 
fairly  observed  during  the  earlier  part  of  the 
night. 
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So  that  he  remains  sensibly  stationary  at  a 
point  to  the  E.  by  N.  of  the  6th  magnitude 
Star  ir*  Cancri,  in  an  otherwise  blank  region  of 
the  heavens. 

Neptune 

Comes  into  conjunction  with  Sun  at  2  o'clock 
in  the  afternoon  of  the  22nd. 

Shooting  Stars 
Appear  more  frequently  in  April  than  in  the 
three  preceding  months.  It  has  been  thought 
that  there  were  indications  of  a  periodical 
shower  between  the  4th  and  the  llth,  and  the 
epoch  of  a  well-detejnnmed  one  has  been  fixed 
by  Professor  A.  Herschel  between  the  19tli  and 
21st.  Watch  should  then  be  kept  on  all  three 
of  these  nights,  and  notably  on  that  of  the 
20th,  which  will,  fortunately  for  the  observer, 
be  a  moonless  one. 

Greenwioh  Mean  Time  of  Southing  of  Ten 
of  the  Principal  Fixed  Stars  on  tho  Night  of 
April  1,  1876. 
Star. 

« Ursa  Majoris 
o  Hydros 
Begulus 
a  Ursce  Majoris 
J  Cratcris 
ft  Loonis 
t)  Virginia 
:/3Corvi 

!  o  Canum  Vemiticorum 
|  Sploa  Virginia 
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To  find  the  Local  mean  time  of  Transit  of  any 
of  the  abovo  stars,  we  must  take  9  8565  seconds 
fron:  the  time  given  above  for  every  hour  of 
Longitude  (and  proportional  parts  for  minutes 
and  seconds)  where  the  station  is  to  the  West 
of  Greenwich,  and  add  the  same  quantity 
where  it  is  to  the  East  of  our  Standard  Meridian. 
For  example :  what  will  be  the  Oxford  mean 
time  of  Tranait  of  /3  Leonis  on  the  night  of 
April  1  ?  Oxford  is  5  05m.  West  of  Greenwich. 
Then  we  cay,  (50m.  :  5  05m.  ::  9  8565s.  : 
which  we  shall  find  to  be  practically  0  83s. 
Subtracdng  this,  according  to  our  precept  (the 
Longitude  being  West),  from  the  time  given 
above,  we  get  llh.  0m.  12  23s.  as  the  Oxford 
mean  time  of  Southing  of  /?  Leonis  on  the 
night  in  question.  Had  our  supposed  station 
been  5  05m.  East  of  Greenwich,  the  0  83s.  must 
have  been  added. 

The  method  of  ascertaining  the  mean  time 
of  Southing  of  either  of  the  stars  in  the  above 
list  for  any  other  night  in  April  will  bo  found 
on  page  393  of  Vol.  XXII. 


thickness  of  the  crown  brass  (when  new)  from  its 
joint  faoe  to  its  bedding  crown.  We  then,  with  a 
square  and  scriber,  carry  the  line,  B,  over  to  the 
centre  line  of  the  edges  of  the  strap  (C,  in  Fig.  223), 
and  the  junction  of  the  two  is  the  centre  of  the  oil 
hole.  In  centre-punching  the  centre  for  the  oil  hole 
to  be  drilled,  mako  a  deep  centre-punch  mark  to  pre- 
vent the  drill  from  running  to  one  side  and  thus 
deceiving  the  machinist  (who  may  have  to  lino  up 
the  brasses  when  they  become  worn)  as  to  thickness 
of  the  liner  to  be  placed  behind  the  back  brass  to 
keep  the  rod  to  its  original  length. 

The  marking  of  tho  keyway  in  the  butt  or  stub 
end  of  the  rod  is  performed  in  the  same  manner  M 
that  of  the  keyway  in  the  strap,  care  being  taken  to 
make  the  edge  of  the  keyway  nearest  to  the  end  of 
the  rod  at  the  exact  proper  distance  from  that  end  : 
otherwise  the  amount  of  space  left,  when  the  strap 
is  in  it  -  place,  between  tho  end  of  the  rod  and  the 


PRACTICAL  MECHANISM  •-XLII. 

Marking  Out  a  Connecting  Bod. 

OUR  next  operation  is  to  mark  out  the  keyway, 
which  is  performed  after  tho  butt  end  of  the 
rod  and  the  inside  and  outside  of  the  strap  have  been 
planed.  We  first,  with  a  pair  of  compass  callipers, 
which  are  bettor  for  the  purpose  than  compasses, 
mark  the  centre  of  the  strap  edgeways,  and  then, 
la.ving  it  with  its  broad  surface  ou  the  marking-off 
plate,  we  mark  off  the  keyway  as  follows  :  In  Fig. 
223,  A  represents  tho  table,  and  B  the  connecting 
rod  strap.  C  is  the  centre  line  of  the  strap,  and 
therefore  of  the  keyway  ;  the  end,  B,  of  the  keyway 
should  bo  drawn  tho  necessary  distance  from  the 
inside  crown  of  the  strap,  as  denoted  by  the  dotted 
line,  because  it  is  that  distance  upon  which  the 
thickness  of  the  brasses  depends.  Hence  the  lino, 
E,  is  the  first  one  to  be  drawn ;  then,  from  the  line, 
E,  wo  mark  the  length  of  the  keyway,  and  strike  the 
line,  F  ;  the  breadth  of  tho  keyway  we  mark  by  setting 
the  compasses  to  the  radius  of  a  circle  whose  diameter 
will  be  equal  to  the  required  breadth  of  keyway. 
Then  using  the  centre  line  as  a  centre,  we  mark  the 
circle,  O,  and  (parallel  with  its  diameter,  the  centre 
line)  the  lines,  H  and  I,  thus  completing  the  mark- 
ing of  the  keyway  on  tho  strap.  Our  next  operation 
is  to  mark  the  oil  hole  of  the  strap  which  should  be 
placed  exactly  in  its  proper  position,  for  the  follow- 
ing reasons : — 

A  connecting  rod  whose  orossbead  end  has  a  strap 
with  a  gib  and  key  (or,  what  is  better,  two  gibs  and 
a  key  to  hold  it,  the  orank  pin  end  having  its  eud 
held  by  bolts,  and  the  key  between  the  bolts  and  tho 
brass)  would  maintain  its  original  length,  provided 
tho  wear  on  the  crosshcad  brasses  were  as  great  as  is 
the  wear  on  the  crank  pin  brasses;  bat  since  thnt 
on  the  latter  is  the  greatest,  the  rod  wears  longer  to 
half  the  amount  of  the  difference  of  the  wear  between 
tho  crosshcad  and  crank  pin  journals.  If  both  tho 
•traps  of  a  rod  are  held  by  bolts,  the  key  of  one  end 
being  between  the  brasses  and  the  main  body  of  tho 
rod,  and  the  key  of  the  other  end  between  the  brasses 
and  the  crown  of  the  strap,  it  would  maintain  its 
original  length  if  the  wear  on  both  ends  was  equal ; 
but  this  not  being  so,  it  wears  longer,  as  above  stated. 
The  oil  hole  of  a  strap,  for  either  a  connecting  or 
side  rod,  should  therofore  be  in  the  exact  centre  of 
the  space  intended  to  be  filled  by  the  brasses.  It  will 
thus  be  central  with  the  joint  of  the  bras  os,  and 
from  centre  to  centre  of  the  oil  holes,  and  will, 
therefore,  represent  the  proper  length  of  the  rod. 
When,  therefore,  the  brasses  of  a  rod  end,  whose 
strap  is  held  by  a  gib  and  key,  have  worn  so  that  the 
key  is  let  down,  the  brasses  must  be  lined  up  to 
bring  the  key  back  to  its  original  position,  the  back 
brass  being  lined  up  so  that  its  joint  face  comes 
even  to  the  centre  of  the  oil  hole,  and  the  other  brass 
being  lined  up  sufficiently  to  bring  the  key  back  to 
its  original  position  ;  then  the  rod  is  sure  to  be  of 
the  proper  length.  But  if  the  strap  is  held  by  the 
bolts  (in  which  case  it  does  not  move  when  the 
brasses  are  let  together  and  the  key  further  through), 
lining  the  back  brass  up  to  the  centre  of  the  oil  hole 
at  ouce  insures  the  rod  being  of  it*  correct  length, 
without  any  reference  as  to  what  tnlokoeu  of  liner 
in  put  on  the  other  brass,  or  how  far  the  key  may 
come,  or  how  far  tho  key  may  como  through.  In 
either  case  it  will  bo  observed  that  tho  centre  of  the 
oil  hole,  when  placed  as  described,  forms  a  gauge  to 
keep  the  rod  its  proper  length. 

To  mark  off  tie  oil  hole,  we  lay  the  strap  on  lip 
side  face,  a*  shown  in  Fig.  221,  and,  placing  a 
straight  edge  along  the  inside  crown  face  of  the 
strap,  wo  mark  a  line  even  with  it  and  across  the 
jaw  of  the  strap,  as  shown  at  A.  in  Fig.  224,  and 
from  that  we  mark  with  the  compasses  tho  Hue,  B. 
the  distance  between  the  two  being  half  the  total 
depth  of  the  brasses,  or,  what  is  the  same  thing,  tho 
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crown  of  tho  strap  (which  regulates  the  thickness  of 
tho  brasses),  will  not  be  correct,  and  the  oil  hole  will 
not  stand  in  its  correct  position  on  the  strap,  unless 
the  key  and  gib  are  made  to  suit  the  inaccuracy  of 
the  position  of  the  keyway  in  the  rod  end.  For 
example  :  Suppose  the  keyway  of  tho  rod  to  approach 
too  near  tho  rod  end,  then  the  strap  will,  if  the  gib 
and  key  are  made  of  the  proper  width  (when  placed 
together,  as  shown  in  Fig-  225)  across,  as  at  A,  not 
pass  sufficiently  aloDg  the  block  eud,  and  there  will 
l>e  too  much  spaco  allowed  for  tho  brasses,  and  the 
oil  hole  will  stand  too  near  tho  crown  of  the  strap. 
The  only  method  of  correcting  this  defect  i<  to  make 
the  width  of  the  key  and  gib.  at  A,  Fig.  225,  wider 
to  the  necessary  amount,  and  to  cut  the  keyway*, 
both  in  the  strap  and  |he  rod  end,  wider,  by  cutting 
out  the  metal  on  the  edge  of  tho  keyway  furthest 
,  from  the  roil  end,  and  the  metal  on  the  edge  of  the 
i  keyway  in  the  strap  at  tho  end  nearest  to  the  crown 


of  the  strap.    If  the  keyway  of  the  block  end  em  in 
the  opposite  direction,  the  key  ways  must  of  course 
be  made  wider,  the  metal  being  out  out  in  the  exact 
opposite  to  the  above  direction    By  marking  out  the 
two  keyways  as  above  described,  we  have  no  occasion 
to  take  any  account  of  the  draw,  since  that  will  come 
■•:_••;»  of  itself  when  the  brasses  are  put  in  their  places 
in  the  strap,  and  the  strap  is  put  in  its  plaoe  »q 
the  rod  end.    In  marking  off  the  rod  end  from  key- 
ways  already  cut  in  the  strap,  the  following  plan 
must  be  adopted  :  Place  the  strap  upon  the  rod  end, 
leaving  the  space  between  the  row  cud  and  the  cowu 
of  the  strap  uarrower  than  b  required  to  receive  the 
brasses  (when  the  latter  are  new)  by  an  amount  equal 
to  the  amount  of  taper  there  is  in  the  full  length  of 
the  key,  and  mark  the  keyway  in  the  rod  end  even 
with  the  strap,  taking  no  account  of  tVe  draw 
required  on  the  keyway,  which  is  provided  for  in  the 
position  in  which  the  strap  is  placed  on  the  rod  end, 
as  will  be  perceived  when  we  consider  that  the  length 
of  a  keyway  is  always  the  width  of  the  key  and 
gib,  at  A,  when  placed  together,  as  shown  in  Fig. 
226.    Hence,  by  marking  off  the  keyway  in  the  rod 
end  with  the  keyway  in  the  strap,  the  latter  is  in  the 
position  in  whioh  it  will  stand  when  the  key  and  gib 
are  in  the  position  shown  in  Fig.  226.  Supposing 
then  the  gib  and  key  to  be  in  their  places  in  the  rod 
and  strap,  and  iu  the  position  shown  in  Fig.  226, 
and  that  we  then  lift  the  key  up  so  that  it  will  stand 
in  the  position  shown  in  Fig.  225,  and  that  we  then 
pull  the  Mtrap  as  far  off  the  block  end  of  the  rod  as 
it  will  come,  the  key  will  then  stand  in  its  correct 
position,  and  there  will  be  the  proper  amount  of  draw 
in  the  keyway,  both  in  tho  strap  and  on  the  rod  end, 
and  the  space  between  the  end  of  the  rod  and  tho 
crown  of  the  strap  will  also  be  correct.    To  mark  off 
the  key  and  gib,  we  proceed  as  follows :  After  the 
keyways  are  filed  ont,  we  take  a  piece  of  thin  sheet 
iron  and  fit  it  to  a  tight  fit  in  the  breadth  or  thick- 
ness of  the  keyway,  and  have  the  thickness  of  the 
key  and  gib  planed,  using  the  piece  of  sheet  iron  as  a 
gauge  ;  we  then  mark  off  the  key  on  both  edges  to 
the  proper  width  at  top  and  bottom,  and  hence  give 
it  the  correct  amount  of  taper.     We  also  have  the 
plain  or  straight  edge  (that  is.  tho  edge  opposite  to 
the  jaws)  of  the  gib  planed  straight ;  we  then  place 
the  gib  and  key  in  the  position  shown  in  Fig.  227, 
and  mark  off  (from  the  edge  face,  B,  of  the  key)  the 
line.  A,  on  the  gib,  using  the  compass  callipers  set 
to  tne  full  width  of  tho  keyway  in  the  strap  or  rod 
end,  taking  no  account  of  the  draw.    Hence  the  key 
and  gib  will,  when  in  the  position  shown,  just  fill  the 
keyway.    The  width  between  the  jaws  of  the  gib,  as 
denoted  by  C,  should  be  marked  a  trifle  less  than  is 
the  extreme  outside  width  of  the  jaws  of  the  strap, 
so  as  to  allow  for  the  metal  taken  off  in  filing  up  the 
outsides  of  the  jaws  of  the  strap  and  off  the  inside  of 
the  jaws  of  the  gib. 

When  the  rod  is  fitted  np  and  ready  to  mark  off 
the  brasses  to  bore  them  out  by,  we  proceed  as 
follows  :  We  take  the  top  brass  and  mark  on  it*  ont- 
sidc  face  two  lines  level  with  the  faces  which  fit 
against  the  inside  jaws  of  the  strap,  as  shown  in  Fig. 
228,  A  and  B  being  the  lines  referred  to.  We  then 
key  up  the  brasses  in  their  places  in  the  rod  and 
fasten  a  centrepiece  in  the  brasses  at  each  end  of  the 
rod.  Upon  these  centrepieces  we  first  mark  a  line 
parallel  with  and  central  between  the  lines,  A  B,  and 
then  a  line  across  the  joint  of  the  brasses  if  the  joint 
faces  meet,  and  in  the  centre  of  the  space  between 
them  if  they  do  not  meet,  and  in  either  case  to  the 
centre  of  the  oil  hole,  if  the  rods  have  been  correctly 
made ;  and  the  distance  between  the  junction  of  the 
lines  so  obtained  will,  from  one  to  the  other,  be  the 
length  of  the  rod.  The  rod  should,  however,  always 
he  tested  with  a  pair  of  trammels  set  to  the  necessary 
distance  between  the  brasses  from  centre  to  centre 
of  their  bores,  care  being  taken  to  stand  the  rod, 
while  trying  the  trammels,  in  tho  position  in  whieh 
it  works,  for  all  rods  deflect  by  their  weight,  the 
amount  of  such  deflection  depending  upon  tho  posi- 
tion in  which  the  rod  is  suspended.  The  trammels 
also  deflect,  it  i»  true,  but  their  deflection  is  allowed 
for  in  setting  them,  whereas  tho  deflection  of  the  rod 
will  not  be  accounted  for  unless  it  is  trammeled  when 
standing  or  lying  in  th  ■  position  in  which  it  works. 

We  now  come  to  ascertaining  what  thickness  of 
liuer  it  is  necessary  to  insert  on  the  back  of,  each 
brass,  when  such  is  necessary  on  account  of  the  wear 
of  the  brasses  and  on  account  of  the  key  having 
passed  through  the  keyway  so  that  its  head  is  level 
with  the  top  of  the  gib,  and  hence  requires  to  be  Bet 
back.  Beginning  with  the  back  or  bot'om  brass, 
which  beds  against  the  crown  of  tho  strap,  we  find 
that  tho  brass  at  each  end  of  the  rod  furthest  from 
its  key  will,  no  matter  what  the  construction  ef  the 
rod  may  be,  require  lining  up  «o  that  the  centre  of 
its  bore  is  even  with  the  centre  of  the  oil  hole  in  the 
strap— that  is,  providing  the  oil  hole  has  been  marked 
off  as  directed.  The  thickness  of  liner  necessary  to 
place  behind  the  brass  nearest  to  the  key  should  be 
a»certnined  a*  follows  :  The  bra«  furthest  from  the 
key  having  been  lined  up,  wo  put  the  rod  end, 
together  with  the  brasses  and  keys,  in  position,  and 
key  the  rod  up  properly,  when,  as  shown  in  Fig.  299, 
the  key  will  pass  too  far  through  tho  rod  eud.  Then 
we  mark  across  the  face  of  the  key  a  line,  A,  evein 
with  the  edge  face  of  the,  strap  ;  wo  then  put  the  ke] 
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It  thus  appears  that  burners  are  in  use  in  New- 
castle which  give  a  light  equal  to  only  3$  candles, 
when  burning  the  same  quantity  and  quality  of  gas 
as,  when  burnt  in  a  good  argand,  will  giro  a  light 
equal  to  17f  candles,  or,  if  burnt  in  a  good  burner 
of  its  own  class,  will  giro  a  light  equal  to  12} 
candles,  and  such  burners  are  very  extensively 
used  in  Newcastle.  Is  it,  then,  a  matter  of  wonder 
that  we  occasionally  hear  complaints  of  the  bad 
quality  of  Newcastle  gas  P  By  the  substitution  of 
good  burners  for  these  wretched  ones,  from  three 
to  five  times  the  amount  of  light  will  be  produced 
from  the  same  amount  of  gas ;  or,  if  the  light  of 
the  present  burners  is  sufficient,  the  same  amount 
of  light  can  be  obtained  from  one-third  or  one- 
fifth  the  amount  of  gas.  In  the  latter  case,  besides 
the  saving  in  cost  of  gas,  there  is  _  also  the 
additional  advantage  of  having  the  vitiation  of  the 
air  in  the  room  by  sulphur  compounds  and  carbonic 
acid  from  the  burning  gas  reduced  to  the  same 
extent.  , 

It  is  in  the  hope  that  public  attention  will  be  called 
to  this  matter,  and  the  wasteful  misuse  of  gas  pre- 
vented, that  these  results  are  now  published. 


RAILWAY  SIGNALS. 

SU  XESSFUL  trials  have  been  made  in  France 
of  a  self-acting  whistle,  invented  by  Messrs. 
Lnrsirue,  Forest,  and  Digney,  for  giving  warning 
belore'iand  to  the  driver  of  a  locomotive  when  the 
da i  ger  signal  is  up.  The  apparatus  is  placed  on 
the  loco  motive,  moves  of  itself  independently  of  the 
driver,  and  gives  signals  in  fog  or  snow,  or  when  an 
accident  has  put  oat  the  lamp.  To  obtain  these 
results,  it  was  necessary  (says  Les  Mondes),  on  the 
one  hand,  to  place  on  the  locomotive  a  whistle, 
which  acted  only  when  an  electric  current  had 
passed  through  the  motor  of  the  apparatus,  and  a 
spring,  balanced  by  a  Hughes's  electro-magnet,  ful- 
filled these  conditions.  On  the  other  hand,  it  was 
necessary  to  make  the  current,  brought  into  play  by 
the  action  of  the  pointsman,  pass  to  the  locomotive 
and  into  the  apparatus.  This  has  been  accomplished 
by  placing  on  the  line  a  fixed  copper  plate,  forming 
part  of  the  circuit,  and  put  about  four  inches  above 
the  rails.  The  locomotive  is  furnished  with  an  iron- 
wire  brush  about  eight  inches  long,  which,  as  it 
passes,  establishes  perfect  contact  between  the 
locomotive  and  the  copper  plate.  It  is  therefore 
certain  that  when  the  circuit  is  closed  the  brush 
diverts  it  towards  the  locometive,  and  makes  it  pass 
into  the  bobbins  which  terminate  the  horseshoe  of 
Hughes's  electro-magnet.  The  magnetic  force  of 
this  magnet  is  annulled,  and  the  spring  being  set  at 
liberty  opens  the  whistle.  The  noise  it  makes  con- 
tinues indefinitely  till  the  driver  has  closed  the 
whistle  and  restored  the  equilibrium  between  the 

Sring  and  the  magnet,  which  will  continue,  because, 
e  locomotive  having  cleared  the  apparatus  on 
the  ground,  the  electric  current  ceases  to  act.  In 
consequence  of  the  great  success  attending  the 
trials  that  have  been  made  since  1872  on  several 
French  lines,  the  Minister  of  Public  Works  has 
issued  a  circular  recommending  the  invention  for 
general  adoption. 


ECONOMY  OP  ELECTRICITY. 

AT  the  first  meeting  of  the  session  of  the  Man- 
chester Scientific  Students'  Association  Mr.  J. 
Faulkner  delivered  a  lecture  on  "  The  Economy  of 
Electricity,"  illustrated  by  a  number  of  very  beauti- 
ful diagrams  and  experiments.  He  said  that  some 
twelve  months  ago  his  attention  was  drawn  to  a 
phenomenon  that  had  troubled  him  very  much,  and 
that  was  that  the  apparatus  he  had  made  in  certain 
circumstances  did  not  always  give  him  the  same 
results,  and,  having  found  that,  be  was  "  bothered," 
to  use  a  Lancashire  phrase.  However,  he  observed 
carefully,  and  at  last  it  brought  him  to  a  class  of 

Shenomena  that  startled  him  to  such  a  degree  that 
e  was  unable  to  sleep  for  weeks  until  he  had  un- 
ravelled the  matter.  That  matter  was  what  he  had 
called  the  A  hands  system,  or  the  system  of  raising. 
He  illustrated  this  system  by  taking  a  bar  of  iron 
possessing  no  magnetism,  and  a  bobbin  filled 
with  wire.  Immediately  upon  his  sending  an 
electric  current  round  the  wire  magnetism  was 
set  up.  He  encircled  the  electro-magnet  with 
a  piece  of  common  sheet  iron,  and  by  that 
means  the  coil  adhered  and  was  lifted,  the  power 
being  raised  from  about  three  to  seventy.  On  en- 
circling the  electro- magnet  with  a  larger  covering 
the  power  was  raised  three  hundredfold.  This  was 
done  with  the  same  battery  and  the  same  ooil,  with- 
out altering  any  of  the  conditions,  but  he  had 
surrounded  it  with  iron.  Continuing,  Mr.  Faulkner 
said  that  having  got  this  great  power,  the  next 
inquiry  was,  how  does  it  happen  that  by  simply 
surrounding  it  with  iron,  which  possessed  no 
mairuetism,  the  power  of  the  magnet  was  so  much 
exhausted  ?  Mr.  Faulkner  proceeded  to  answer 
thi-  qi<~ttion  by  sprinkling  some  iron  filings  upon  a 
pa-.«  r  placed  over  the  magnet,  by  the  attraction  of 
wuieh  the  iron  was  gathered  into  the  centre  of  the 
paper  in  exactly  the  same  shape  as  the  metal  below, 


but  a  portion  of  the  iron  scattered  over  the  face  of 
the  paper  showed  that  there  was  still  a  waste  of 
power.  The  magnet  was  then  placed  successively 
m  a  number  of  tubes,  each  of  which  decreased  the 
quantity  of  waste,  until  at  length  the  whole  of  the 
iron  was  collected  in  the  centre  of  the  paper  and 
there.no  longer  remained  any  waste.  He  also  ex- 
hibited a  number  of  diagrams  showing  the  peculiar 
rays  formed  by  the  waste  power  and  its  gradual 
attraction  to  the  centre.  He  had,  he  said, 
determined  to  try  the  result  of  raising  the  residuum 
of  magnetism  that  remained  in  the  magnet ;  that 
was,  when  you  took  hold  of  a  piece  of  iron  accord- 
ing to  its  quality,  it  would  retain  or  give  up  its 
magnetism.  By  that  means  tbey  were  enabled  to 
tell  whether  iron  was  good  or  imperfect  or  mixed. 
He  performed  the  experiment  of  raising  the  residuum 
by  simply  surrounding  the  magnet  with  sheet  iron, 
showing  that  be  could  economise  not  only  the 
great  qualities  of  magnetism  and  electricity  but 
could  also  economise  the  most  feeble  qualities.  Not 
being  content,  however,  he  determined  try  the 
experiment  without  the  magnet  which  had  been 
magnetised ;  he  therefore  took  a  bar  of  iron  which 
had  never  had  magnetism  in  it,  and  placed  it  in 
such  a  position  that  it  would  take  np  only  from  the 
earth  that  magnetism  it  is  proper  to  give,  and  he 
produced  the  results  seen  in  the  three  diagrams  he 
exhibited,  simply  by  the  earth's  magnetism.  He 
exhibited  a  number  of  diagrams  showing  the  action 
of  waste,  including  one  on  two  sides  of  which 
the  waste  was  economised  while  it  was  bursting 
from  the  ends  ;  and  from  this,  said  the  lecturer,  I 
anticipate  perhaps  some  of  the  greatest  results  that 
would  arise  from  this  Altandm  system.  They  had 
there  a  very  ready  method  of  placing  their  power 
wherever  it  was  required.  Having  got  the  power, 
the  first  object  was  to  apply  it.  and  the  first  object 
to  which  he  applied  it  was  the  common  electric 
bell ;  and  the  result  had  been  that  he  had  been  able 
to  revolutionise  the  form  of  the  common  electric 
bell.  Again  he  made  nse  of  it  as  an  indicator,  and 
utilised  it  for  cotton  factories  for  stopping  the 
machines  when  the  threads  got  broken,  thus  pre- 
venting an  imperfect  manufacture.  Next  for 
electric  sounders.  The  telegraph  operators  on  the 
Morse  instrument  could  sit  with  their  back  to  the 
instrument  and  write  down  what  it  said.  Here, 
said  Mr.  Fanlkner,  showing  a  telegraph  battery,  I 
have  a  moveable  cylinder,  and  by  means  of  a  screw  I 
can  either  increase  or  decrease  the  quantity  of 
covering,  and  thus  regulate  the  power.  By  his 
system  he  gathered  together  the  waste  forces,  and 
he  felt  ashamed  to  confess  that  he  had  for  nearly 
thirty  years  wasted  his  electric  forces ;  but  he  felt 
thankful  that  there  was  now  no  further  exonse  for 
his  doing  so. 


USEPTJL  AND  SCIENTIFIC  NOTES. 

Silvering  of  Iron  Wire. — Dr.  Heeren  recom- 
mends the  plan  following  for  giving  to  iron  wire  a 
silvery  appearance.  The  wire  is  prepared  by  immer- 
sion in  sulphuric  acid,  in  which  a  piece  of  sine  is 
suspended.  The  wire  is  then  placed  in  contact  with 
a  plate  of  sine  in  a  solution  of  two  parts  tartaric 
acid  in  100  water,  to  which  three  parts  chloride  of 
tin  and  three  parts  soda  are  added.  The  wire 
remains  a  couple  of  hours  in  the  bath,  and  surfaced 
by  polishing  or  passing  through  a  draw-plate.  Spiral 
wire,  or  any  fashioned  iron,  can  be  surfaced  accord- 
ing to  this  plan. 

Phosphide  of  Copper. — What  has  been  intro- 
duced with  some  icUU  as  an  alloy  of  copper  and 
phosphorus  proves  not  to  be  an  alloy,  but  a  true 
chemical  combination  of  copper  with  phosphorus, 
or  a  phosphide  of  copper  in  definite  proportions. 
The  union  of  the  two  may  be  through  the  hot  or 
cold  process,  the  cold  sufficing  for  certain  applica- 
tion-, being  preferable  indoed  to  combinations  pro- 
dnoed  by  heal.  By  the  hot  process  the  introduction 
of  simple  bodies  other  than  the  metals  or  metalloids 
is  prevented.  The  copper  used  in  the  process  must 
be  commercially  pure.  Of  the  three  kinds  of 
phosphorus  the  operator  may  take  his  choice  ;  the 
ordinary,  the  amorphous,  and  the  earthy  bi-phos- 
pbatcs.  The  amorphous  is  the  most  expensive,  and 
u  also  the  best.  According  to  Delatot,  the  per- 
centage of  phosphorus  varies  from  2  to  4,  between 
which  there  may  bv  an  infinity  of  degrees,  although 
for  industrial  purposes  five  varieties  meet  all  the 
requirements.  These  are  formed  with  2  percent, 
of  phosphorus,  2J  per  cent.,  3.  3},  and  4  per  cent. 
Above  4  phosphor  bronze  is  useless,  but  between  3 
and  4  per  cent,  the  material  is  claimed  to  be  superior 
to  any  other  metal  or  alloy. 

Brussels  International  Exhibition,  1876.— 
Each  exhibitor  is  to  receive  a  commemorative 
medal  and  diploma  irrespective  of  those  to  be 
awarded  by  the  international  juries;  applicants  for 
space  should  therefore  bear  in  mind  that  the  rule 
umler  which  only  articles  displaying  merit  or 
superiority  of  some  kind  are  to  be  admitted  will  be 
enforced.  The  London  School  Board  has  prepared 
a  suitable  collection  of  objects  for  transmission  to 
the  Exhibition.  The  Exhibition  building  will  be 
ready  for  the  reception  of  exhibits  at  the  time 
specified. 


Mind  the  Gauge —A  enrious  accident  recently 
occurred  en  the  New  York  and  New  England  Bail- 
road.  An  engine  bepan  to  blow  off  steam  at  the 
safety-valve.  The  watchman  looked  at  the  gauge 
and  found  it  indicated,  bnt  801b.  He  then  went  for 
one  of  the  shop  hands  to  come  and  see  what  the 
matter  was.  On  his  arrival  this  shop  hand  imme- 
diately began  screwing  down  the  pop-valves.  Rich- 
ardson's,  and  continued  doing  so  until  he  had 
screwed  the  nuts  Jin.  from  their  former  position. 
At  this  point  an  explosion  took  place,  and  the  engine 
started  backwards  out  of  the  rear  of  the  shop, 
making  a  hole  over  12f t.  square.  The  tender  was 
run  out  its  whole  length  into  the  yard,  dropping 
about  18in.  as  it  left  the  house.  When  the  fog 
caused  by  the  escaping  steam  had  cleared  away, 
and  the  engine  cooled  down,  it  was  discovered  that 
four  stay  bolts  had  given  way,  allowing  the  front 
tube  plate'  to  bulge  out  perhaps  jin. ;  this  bulging 
opened  the  throttle,  and,  as  the  reversing  lever  was 
in  back  gear,  the  engine  started  backwards.  The 
valves  were  set  to  blow  at  130  or  135,  and  had  not 
been  altered  since  they  were  set.  When  the  engine 
came  in  the  siphon  to  the  gauge  was  leaking  badly, 
and  the  driver  reported  it  for  repairs.  It  was  taken 
off,  repaired  and  put  back,  and  rubbing  gaskets 
were  used  in  the  joints.  One  of  these  gaskets 
swelled  so  as  to  completely  fill  the  pipe,  and,  of 
course,  no  steam  could  reach  the  gauge. 

Piecework.— At  a  recent  meeting  convened  bv 
the  Social  Science  Association  there  was  a  discus- 
sion on  piecework  as  compared  with  timework.  Mr. 
L.  H.  Courtney  occupied  the  chair,  and  Mr.  F.  Hill, 
late  of  the  I'ost-otlice,  read  his  paper  on  the  subject 
above  mentioned.  From  his  statement  it  appeared 
th.it  Mr.  Hill  was  in  favour  of  piecework,  and 
stilted  that  tho  opponents  of  payment  by  piece, 
instead  of  by  time,  seemed  to  found  their  opposition 
in  a  great  measure  ou  a  belief  that  this  system 
tended  to  reduce  the  number  of  persons  employed, 
and,  as  regarded  a  large  portion  even  of  those  who 
did  find  employment,  to  keep  down  the  wages.  He 
held  this  belief  to  be  without  foundation,  and  the 
fallacy  appeared  to  be  based  on  the  assumption  that 
the  quantity  of  work  to  be  executed  in  every  kind 
of  manufacture  was  fixed,  as  also  the  ram  of  money 
to  be  divided  among  the  workpeople.  Bat  expe- 
perienoe  showed  that  this  was  so  far  from  being  the 
case  that  both  the  quantity  of  work  and  the  pay- 
ment for  it  were  capable  of  vast  and  indefinite  ex- 
tension. Mr.  Mnndella  said  that  the  question  was 
whether  piecework  was  desirable  or  not.  It  had 
been  assumed  that  it  was  desirable  and  good  for 
the  operative  consumer,  but  that  the  trade  unions 
and  working  classes  generally  were  opposed  to  it. 
This  assumption  was  as  wide  of  the  mark  as  could 
be  any  misrepresentation  made  as  to  the  working 
classes,  who  were  being  constantly  misrepresented. 
He  was  an  advocate  of  piecework.  Of  the 
.£240,000,000  of  exports  from  this  country  fully  *> 
per  cent,  was  the  result  of  piecework.  Our  textile 
fabrics,  iron  and  steel  manufactures,  haberdashery, 
and  cutlery,  were  all  produced  by  piecework.  More 
piecework  was  done  in  England  than  in  any  other 
country,  and  this  had  been  the  main  cause  of  her 
marked  prosperity.  The  further  it  was  carried  the 
better  it  would  be  for  every  one  concerned-  All  that 
was  needed  was  an  amicable  arrangement  between 
employers  and  working  men.  Piecework  could  not 
be  always  resorted  to,  and  time  work  should  in  such 
cases  be  adopted.  In  conclusion,  he  must  protest 
against  the  injustice  done  to  working  men  by  the 
statement  that  they  protested  against  piecework. 

Paraffin.— Professor  Odling.  FJt.8.,  lectured  at 
the  Boyal  Institution  recently  on  "  Paraffins  and 
their  Alcohols."  He  first  referred  to  the  large 
group  of  hydrocarbons  generally,  pointing  out  that 
chemists  are  now  acquainted  with  many  hundreds 
of  compounds  of  hydrogen  and  carbon,  while  still 
there  are  but  two  compounds  known  of  hydrogen 
and  oxygen  and  two  of  carbon  with  oxygen.  While 
most  of  them  readily  enter  into  combination  to 
form  further  compounds,  there  is  one  easily  re- 
cognisable group  that  does  not,  and  the  members  of 
this  grop  from  their  slight  affinity  for  combining 
are  called  paraffins.  The  highest  and  most  volatile 
vorieties  of  the  liquid  paraffins  constitute  bensoline, 
a  liquid  of  many  uses  in  the  arts,  but  exceedingly 
dangerous  for  lamps.  Some  cannon-like  explosions 
wore  produced  by  igniting  a  little  benxonne  on 
cotton  wool  diffused  in  a  jar  of  oxgen.  The  solid 
paraffins  are  largely  used  in  the  manufacture  of 
candles.   The  paraffins  are  the  most  highly  hydro- 

Knised  of  the  hydrocarbons,  and  hydrocarbons  not 
longing  to  the  paraffin  .class  become  converted 
into  paraffins  by  their  direct  or  indirect  fixation  of 
additional  hydrogen.  The  study  of  the  proportions 
in  which  the  relative  amount  of  hydrogen  and 
carbon  occurs  has  been  of  inestimable  value  in 
affording  a  key  to  the  solution  of  many  difficult 
problems  in  organic  chemistry.  In  all  the  paraffins 
— gaseous,  liquid  or  solid— it  has  been  found  that 
the  number  ot  their  proportions  of  hydrogen  exceeds 
by  two  proportions  twice  the  number  of  their  pro- 
portions of  carbon.  Professor  Odling  spoke  of  the 
isomerism  of  the  paraffins  as  making  known  one  of 
the  most  remarkable  phenomena,  and  offering  one 
of  the  most  suggestive  problems  of  modern  organic 
chemistry.  The  study  of  the  conversion  of  paraffins 
into  alohols  is  of  great  interest,  and,  as  far  as  is 
known,  there  appear  to  be  as  many  isomeric  primary 
alcohols  as  there  are  isomeric  paraffins,  and  the 
study  of  these,  more  than  perhaps  anything  else,  helps 
to  increase  our  knowledge  of  organic  chemistry. 
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SCIENTIFIC  SOCIETIES. 

THE  INSTITUTION  OF  CIVIL 
ENGINEERS. 

AT  the  seventeenth  ordinary  meeting  of  the 
session,  held  on  Tuesday  evening,  the  21st  of 
March,  Mr.  Geo.  Robert  Stephenson,  president,  in 
the  chair,  Mr.  Sidengbara  Dner,  B.Sc,  Assoc. 
Inst.  C.E.,  read  a  paper  descriptive  of 
The  Hydraulic  Canal*  Lift  at  Anderton,  on 
the  River  Weaver. 
The  object  of  this  lift  was  to  transfer  floating 
barges  between  the  Trent  and  Mersey  Canal  and  the 
river  Weaver,  and  thus  to  afford  an  easy  and 
expeditions  means  of  eommnnication  between  them, 
without  the  expense  and  delay  hitherto  incurred  In 
tr«os  hipping  goods.  The  idea  of  lifting  the  laden 
barges  by  hydraulic  power  originated  with  Mr. 
Edward  Leader  Williams,  jan.,  M.  Inst.  C.E.,  at 
that  time  engineer  to  the  trustees  of  the  Weaver 
Navigation.  He  consulted  Mr.  Edwin  Clark,  M. 
Inst.  C.E.,  on  the  subject,  and  after  various  designs 
hmA  been  considered,  the  arrangement  of  the  details 
and  (he  superintendence  of  the  construction  were 
intrusted  to  the  author.  The  canal  and  river  were 
close  together  at  Anderton,  bnt  the  level  of  the 
water  in  the  canal  was  50  feet  4  inches  above  that 
in  the  river. 

The  water  of  the  canal  was  conducted  by  a 
wrought- iron  aqneduet,  162  feet  6  inches  long, 
across  an  arm  of  the  river  to  the  end  of  the  lift 
This  aqueduct  was  in  three  spans,  of  80  feet,  75  feet, 
and  5?  feet  6  inches.    It  was  84  feet  4  inches  wide, 


and  a  central  web  divided  it  into  two  channels,  each 
17  feet  2  inches  wide.  This  central  web  and  the 
tides  of  the  aqueduct  were  8  feet  6  inches  deep,  and 
formed  continuous  girders,  which  carried  the 
aonedact  and  the  water,  5  feet  8  inches  deep,  con- 
tained within  it.  The  total  weight  of  the  aqueduct 
and*  the  water  was  1,050  tens,  or  about  6}  tons  per 
1  meal  foot.  Excepting  at  the  end,  where  it  rested 
en  the  masonry  of  a  banal  ending  iato  the  canal, 
the  aqueduct  was  carried  on  cast-iron  columns. 

The  lift  waa  doable;  each  half  consisted  of  a 
wrougbt-iron  trough  75  feet  long  and  15  feet  6 
inches  wide,  capable  of  containing  barges  floating  in 
water  5  feet  deep.  The  sides  of  the  trough  were  9 
feet  6  inches  deep  at  the  centre,  and  7  feet  6  inches 
deep  at  the  ends,  and  formed  girders  to  carry  the 
weight  of  the  trough,  water,  and  barges,  which 
ambontod  to  240  tons.  This  weight  was  trans- 
mitted from  the  sides  to  the  head  of  a  central  ram, 
3  fact  in  diameter,  by  cantilevers  whioh  radiated 
frost  the  ram  to  the  sides  of  the  trough.  The  trough 
wsj  thus  supported  and  moved  ap  and  down  by  one 
central  vertical  rate,  which  worked  in  a  press  sunk 
wittn  a  cast-iron  cylinder  below  the  bed  of  the 
river.  The  pr enure  on  the  ram  amounted  to  about 
4}  esrL  per  square  inch.  The  trough  had  a  lifting 
rate  at  each  end,  for  the  ingress  and  egress  of 
hsrges,  and  there  were  corresponding  gates  in  the 
aqueduct,  so  that  boats  could  pass  between  the 
aqnsdoet  and  the  trough  according  as  they  were 
to  be  lowered  or  bad  been  lifted.  The  press  under 
ens  trough  was  connected  by  a  pipe,  5  inches  in 
distueter,  with  that  under  the  other  trough,  and 
tints  water  contained  in  one  could  pass  freely  into 
the  ether,  by  an  equilibrium  valve  in  this  pipe. 
There  was  also  a  small  steam-engine  continually 
pumping  water  into  an  accumulator,  to  assist  in 
the  working  of  the  lift.  Piping  4  inches  in  diameter 
jessed  from  the  accumulator  to  each  of  the  presses, 
sad  the  accumulator  could  be  opened  to  either  of  the 
presses  as  required.  All  the  valves  for  working 
wis  ssnerStus  were  under  the  control  of  one  man 
in  a  valve  house  on  the  top  of  the  aqneduet.  In 
working  tads  lift,  when  one  trough  containing  barges 
sa3  water  5  feet  deep  was  at  the  top  ef  the  lift,  the 
other  containing  barges  and  water  4  feet  6  inches 
deep  was  in  the  river  below.  As  the  upper  trough 
«ss  be* rier  than  the  lower  one,  it  followed  that  as 
soon  as  the  valve  on  the  5-inch  pipe  was  opened,  the 
■Mr  trough  descended  and  lifted  the  lighter  one 
est  of  the  river,  until,  by  becoming  in  its  turn 
immersed  in  the  river  below,  it  lost  part  of  its 
gravitation,  and  forced  the  lighter  trough  to  within 
4  feet  6  inches  of  the  top  of  the  lift.  The  valve  on 
the  Wncb  pipe  was  now  closed,  and  the  remaining 
wsesr  in  the  press  under  the  descending  trough  was 
Wowed  to  run  to  waste  into  the  aqueduct.  The 
trough  consequently  descended  into  the  river,  and 
us  barges  it  contained  had  been  lowered  from  the 
canal  to  the  river.  While  this  was  going  on  the 
•ecBnnlator  was  opened  to  the  press  of  the  ascend- 
ing trough,  and  this  trough  and  barges  were  raised 
to  within  6  inches  of  the  top  of  the  lift.  The  bargee 
**•  lifted  the  remaining  6  inches  by  letting  this 
«f*h  of  water  into  the  trough  from  the  aqneduet. 
T«s  a  depth  of  6  inches  of  water  over  the  area  of 
j»  trough  taken  from  the  apper  level  waa  sufficient 
4  t*"  one  twngh  from  the  canal  to  the  river,  and 
■Mat  tame  time,  with  a  little  assistance  frem  the 
*cmmulator,  to  lift  the  other  from  the  river  to  the 
JMal.  Automatic  siphons  insured  a  depth  of  4  feet 
6  laches  of  water  in  an  ascending  trough.  The 
«f»  of  the  gates  were  kept  water  tight  with  india- 


rubber,  and  the  same  material  was  used  for  making 
a  joint  between  the  troughs  and  the  end  of  the 
aqueduct.  The  time  required  to  lower  one  trough 
and  to  lift  the  other  was  three  minutes,  and  the 
whole  operation  of  transferring  barges  from  the 
canal  to  the  river  and  others  at  the  same  time  from 
the  river  to  the  canal  was  eight  minutes.  In  a  chain 
of  locks  at  R  u  n  com  havin  g  the  same  fall  a  boat  could 
only  pass  one  way  in  an  hour  and  a  half.  A  very 
small  staff  was  required  to  work  the  apparatus,  and 
the  total  weekly  expenses  did  not  exceed  J810.  In 
addition  to  the  time  saved  by  tins  lift,  compared 
with  a  flight  of  looks  having  the  same  fall,  it  was 
stated  that  when  the  traffic  was  equal  in  each  direc- 
tion only  6  inches  of  water  over  the  area  of  the 
trough  were  used,  instead  of  50  feet  required  by  the 
locks. 

The  lift  was  publicly  opened  by  the  trustees  in 
Jnly,  1875,  and  had  given  great  satisfaction.  The 
ironwork  and  machinery  were  constructed  by 
Messrs.  Emmeraon,  Mnrgatroyd,  ft  Co.,  of  Stock- 
port and  Liverpool,  and  the  foundations,  masonry, 
basins,  Ac.,  were  carried  ont  by  Mr.  W,  J. 
Sandeman,  M.  Inst.  C.E.,  the  present  engineer  to 
the  Weaver  Trustees. 


SCIENTIFIC  NEWS. 


PHYSICAL  SOCIETY. 
Influence  of  Light  and  Heat  on  Selenium. 

AT  a  meeting  of  this  society  held  on  the  11th 
inst.,  Prof.  G.  C.  Foster  in  the  chair,  Prof. 
W.  G-  Adams  gave  an  account  of  some  researches 
on  which  he  has  been  engaged  in  connection  with 
the  influence  of  light  and  heat  on  the  electric  con- 
ductivity of  selenium,  and  exhibited  numerous  ex- 

Krimente  in  illustration.  The  subject  has  also 
Bn  studied  by  Lieutenant  Sale  and  Dr.  W. 
Siemens,  of  Berlin,  and  as  a  general  result  it  is 
found  that  after  selenium  has  been  kept  in  the  dark 
its  resistance  is  diminished  by  exposure  to  light. 
The  effect  of  heat  and  light  differs  if  the  selenium 
has  been  previously  subjected  to  a  high  temperature. 
In  studying  the  effect  of  light,  the  metal  which  had 
been  kept  at  a  temperature  of  140°  C.  for  a  few 
hours,  waa  exposed  to  the  light  of  one  candle  at  dis- 
tances of  1,  t,  and  i  metre.  The  original  resistance 
of  the  selenium  being  115,500  ohms,  the  resistance 
at  the  three  distances  was  found  to  be  112,000, 
108,700,  and  101,500.  Deducting  each  from  the 
original  resistance  we  get  3,500,  6,800,  and  14,000 
ohms  as  the  change  of  resistance  due  to  the  light  at 
these  distances.  These  considerations  have  led 
Prof.  Adams  to  suggest  the  use  of  selenium  as  a 
means  of  comparing  the  illuminating  powers  of 
different  sources  of  light.  The  action  of  Hght  of 
different  degrees  of  refrangibihty  was  then  ex- 
hibited. The  effect  of  violet  light  is  least,  and  of 
red  greatest.  That  the  effect  observed  in  the  case 
of  the  least  refrangible  part  of  the  spectrum  is  not 
due  to  the  heat  was  proved  by  placing  Buusen  burner 
at  about  f  metre  from  the  plate  «f  selenium.  A 
certain  deflection  was  observed.  The  holes  at  the 
bottom  of  the  Bunsen  were  then  closed,  the  effect  of 
which  was  to  make  it  a  huninons  burner.  The 
deflection  was  very  much  greater  when  only 
one-tenth  of  the  current  was  passed  through  the 
galvanometer. 

Theory  of  the  Badlcrmeter. 
Prof.  Johnstone  Stoney  then  explained  the  theory 
whioh  he  has  suggested  in  explanation  of  the  pheno- 
mena observed  in  the  radiometers  of  Mr.  Crookea, 
and  which  has  been  published  in  the  Philosophical 
Magatine  for  the  current  month.  The  theory  rests 
on  the  supposition  that  there  is  an  extremely  small 
trace  of  residual  gas  in  the  bulb  in  which  the  moving 
disc  is  inclosed.  When  the  apparatus  is  exposed  to 
heat  the  blackened  side  of  the  disc  is  slightly 
warmed,  and  thus  warms  a  layer  of  air  in  contact 
with  it-  At  the  ordinary  atmospheric  pressure, 
Prof.  Stoney  assumes  the  layer  so  warmed  to 
have  the  thickness  of  a  sheet  of  paper  when 
the  temperature  of  the  disc  is  20°  C.  above  the 
surrounding  air,  and  on  such  a  supposition  we  may 
calculate  it  for  any  other  pressure  or  temperature. 
If  the  disc  be  raised  1-10  C.  above  the  surround- 
ing atmosphere,  and  the  exhaustion  be  carried  to 
the  1-10000  of  an  atmosphere,  the  layer  will 
have  a  _  thickness  of  more  than  a  decimetre. 
There  will  then  be  set  up  a  procession  of  warm 
molecules  towards  the  glass,  where  they  will  be 
cooled  down  and  form  another  procession  of  cold 
slow-moving  molecules,  which  will  go  back  to  the 
disc  and  beyond  it.  As  long  as  tbeee  processions  go 
en  there  will  be  motion  due  to  the  molecules  being 
thrown  off  more  vigorously  from  the  front  than  the 
back  of  the  disc,  and  this  difference  of  pressure 
Prof.  Stoney  considers  Mr.  Crookea  to  have 
measured.  Mr.  Crookes  considered  that  1-10°  C, 
the  temperature  assumed  by  Prof.  Stoney,  was 
far  in  excess  of  what  is  actually  required  to  produce 
the  observed  effects,  for  the  discs  are  strongly 
moved  by  cold  light  falling  on  them.  With  discs  of 
platinum  there  is  attraction  throughout  all  the 
stages  of  exhaustion,  and  even  when  a  fairly  perfect 
vacuum  is  attained.  If,  however,  the  exhaustion  is 
continued,  a  neutral  pout  is  reached,  beyond  which 
there  is  strong  repulsion,  and  this  is  strongest  in  the 
very  best  vacua,  such  as  those  in  whioh  the  induced 
spark  will  not  pass. 


THE  Patents  for  Inventions  Bill 
through  Committee  of  the  House  of  Lords 
on  Tuesday  last  week,  a  few  merely  verbal 
amendments  being  carried  in  as  the  bill  was 
read.  It  is  evidence  of  the  attention  devoted 
to  this  important  bill  by  our  hereditary  legis- 
lators that  the  whole  sitting  occupied  about 
half  an  hour,  and  other  business  was  trans- 
acted daring  that  time. 

The  Factory  and  Workshops  Acts  Commis- 
sioners have  appended  certain  recommenda- 
tions to  their  report  which  has  been  presented 
to  Parliament.  Workshops,  they  consider, 
should  be  made  "  factories  for  the  purpose  of 
the  Act-  The  limits  of  labour  should  be 
twelve  hours,  from  6  a.m.  to  6  p.m.,  6.30 
a.m.  to  6.30  p.m.,  or  7  aan.  to  7  p.m., 
with  two  hours  for  meals  in  factories  and  U 
hour  in  workshops.  Various  relaxations  of 
the  law  are  recommended,  the  power  of  grant- 
ing them  to  be  exercised  by  the  Secretary  of 
State.  Children  are  not  to  be  employed  under 
certain  ages,  unless  they  have  attended  at 
school  a  specified  number  of  times,  and  have 
passed  a  standard  suitable  to  those  ages.  A 
certificate  of  birth  is  to  be  required  in  cases  of 
first  employment,  such  certificate  to  be'  en- 
dorsed by  the  certifying  surgeon.  It  will  be 
a  "  condition  "  of  the  certificate  that  the  child 
has  been  properly  vaccinated.  The  Commis- 
sioners recommend  that  the  employment  of 
children  and  young  persons  should  be  for- 
bidden in  occupations  destructive  to  health,  or 
tending  to  destroy  it,  such  as  white  lead 
making,  mercurial  silvering  of  mirrors  ;  and 
sundry  other  restrictions  are  proposed,  all 
more  or  leas  obviously  tending  to  benefit  the 
"working"  population*  either  physically  or 
morally. 

Viscount  Sandon,  in  answer  to  a  question 
whether  there  was  any  objection  to  obliging 
all  owners  of  quack  medicines  to  declare  the 
ingredients  of  which  the  doses  are  made,  said 
that  the  subject  had  been  brought  under  the 
notice  of  the  Lord  President  of  the  Council, 
and  was  receiving  attention.  To  be  of  any 
practical  effect  the  ingredients  should  be 
printed  on  the  Government  stamp. 

Notwithstanding  the  assurance  of  the  Home 
Secretary,  the  opinion  gains  ground  that,  so  far 
as  legislative  action  is  concerned,  the  vivisec- 
tion question  is  to  be  shelved :  at  all  evente  it 
is  for  this  session.  A  little  honesty  in  the 
political  world  would  just  nowgo  a  great  way.  If 
the  Government  intend  to  let  the  matter  drop 
they  should  say  so;  they  cannot  plead  the 
want  of  time,  for  several  bills  are  already  in 
their  hands,  and  they  have  nothing  to  debut 
to  lend  their  support  to  one  of  them,  which 
could  be  easily  moulded  in  committee. 

A  contemporary  states  that,  contrary  to 
statements  which  have  been  made,  the  "men 
of  science"  of  this  country  are  giving  the 
greatest  help  in  the  organisation  of  the  con- 
ferences ana  conversazioni  in  connection  with 
the  Exhibition  of  Scientific  Apparatus.  There 
would  seem  to  be  some  difference  between  the 
scientific  men  and  the  "  men  of  science,"  but 
we  shall  soon  see.  We  hope  the  exhibition 
will  be  worth  the  £20,000. 

Mr.  P.  Darwin  showed,  in  a  paper  read 
recently  at  the  Linnean  Society,  that  the 
twisting  of  the  awn  in  Stipa  and  other  plants 
is  a  torsion  of  each  separate  cell  on  its  own 
axis,  and  that  the  twisting  is  the  result  of  the 
combined  torsions  of  the  cells.  The  effects  of 
this  twisting,  which  occurs  when  the  seed  is 
moistened,  is  to  force  it  into  the  soil,  and  it  is 
singular  that  the  untwisting  which  occurs  on 
drying,  instead  of  withdrawing  the  seed  tends 
to  force  it  still  further  into  the  ground.  Seeds 
thus  buried,  however,  do  not  germinate  so 
readily  as  those  sown  immediately  beneath  the 
surface,  and  Mr.  Darwin  suggests  that  twisting 
and  its  effects  are  intended  as  a  protection 
against  seed-eating  birds. 

Death  has  been  busy  recently  amongst 
notable  men  in  certain  walks  of  life.  Dr. 
Parkes,  the  professor  of  hygiene  at  the  Army 
Medical  School,  died  on  the  15th  inst;  Sir 
John  Cordy  Burrows,  a  distinguished  medical 
man,  and  the  genial  mayor  of  Brighton  during 
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the  visit  of  the  British  Association,  died  on 
Saturday  last;  and  on  Sunday  week  Mr. 
Martin,  the  inventor  of  the  well-known  anchor, 
died  at  Brussels. 

The  rumours  concerning  the  management  of 
the  British  Museum,  and  the  discontent  which 
undoubtedly  prevails  there,  grow  louder  and 
more  pronounced  as  time  rolls  on.  At  a  time 
when  Royal  Commissions  are  much  in  favour 
perhaps  a  commission  to  inquire  into  the  con. 
dition  and  prospects  of  the  magnificent  store- 
house in  Bloomabury  would  not  be  objected  to 
by  the  trustees.  , 

The  machinery  for  the  Inflexible  is  on  the 
point  of  completion  by  Messrs.  Elder  and  Co. 
The  vessel,  it  will  be  recollected,  is  a  twin 
screw,  and  is  to  have  two  engines,  giving  an 
aggregate  indicated  power  of  8,000  horses. 
The  engines  are  compound,  with  two  low 
pressure  cylinders  to  the  high  pressure,  which 
is  70in.  in  diameter,  the  others  being  90 in. 
The  slide-valves  are  cylindrical,  3ft.  in  dia- 
meter, with  gridiron  expansion  valves.  The 
surface  condensers  have  a  cooling  surface  of 
16,000  square  feet,  and  are  supplied  with  cold 
water  by  centrifugal  pumps  worked  from  sepa- 
rate engines.  The  propeller  shaft  is  made  of 
"Whit worth' 8  compressed  steel,  is  16in.  in 
diameter,  and  hollow.  A  fine  stationary 
engine  for  a  cotton-mill  at  Bombay  has  been 
recently  run  under  steam  at  the  makers', 
Messrs.  Douglas  and  Grant.  It  is  a  patent 
compound  Corliss  of  1,000  horse-power,  capable 
of  working  to  double.  The  diameter  of  the 
cylinders  is  40in.  and  66in.,  with  a  stroke  of  6ft. 
A  pair  of  beam  Corliss  engines  are  erecting  in 
the  Machinery  Hall  of  the  Philadelphia  Exhi- 
bition. They  are  of  1,400  horse-power,  40in. 
in  diameter,  by  10ft.  stroke.  The  power  is 
transmitted  by  a  mortise  gear  wheel  of  30ft. 
diameter,  24in.  breadth  of  face,  engaging  with 
a  cast-iron  pinion  10ft.  in  diameter.  Mitre 
wheels  and  6in.  shafting  convey  the  power  to 
different  parts  of  the  building.  To  keep  up  the 
American  style  throughout  the  engines  will  be 
supplied  with  steam  by  20  vertical  tubular 
boilers,  4ft.  lin.  in  diameter,  and  14ft.  high, 
set  in  brickwork. 

On  the  1st  of  July  an  Exhibition  of  Art, 
Manufactures,  Agriculture,  &c.,  will  be  opened 
at  Hehnngfors,  and  the  Emperor  of  Russia  will 
visit  the  capital  of  Finland  in  order  to  assist 
at  the  ceremony.  On  the  16th  of  July  a  com- 
petition of  agricultural  implements  and  ma- 
chinery will  take  place  at  Ghent. 

The  number  of  candidates  for  the  fellowship 
of  the  Royal  Society  this  session  is  62,  so  that 
there  will  be  37  disappointed  applicants  and 
envious  savans. 

One  of  the  American  steam  excavators  has 
been  doing  navvy's  work  in  a  cutting  near 
Glasgow.  It  consists  of  a  crane  carried  on  a 
carriage  with  four  wheels,  and  holding  sus- 
pended from  its  jib  a  strong  and  large  iron 
bucket.  Four  teeth  or  claws  attached  to  the 
machine  are  brought  to  the  face  of  the  cutting 
and  tear  the  earth  into  the  bucket.  Three 
men  are  required  to  work  the  "navvy,"  a 
dri  ver,  fireman,  and  a  crane-man.  Four  or  five 
men  are  required  to  shift  the  waggons  from 
the  drop,  and  with  their  assistance  the  exca- 
vator performs  the  labour  of  sixty  hands. 

However  much  Englishmen  may  boast  of 
their  engineers  and  engineering  works,  it  so 
happens  that  the  greatest  things  in  this  line 
have  been  done  by  foreigners.  We  did  not  cut 
the  Suet  Canal  or  tunnel  the  Alps,  and  we  now 
hear  that  an  equally  great  enterprise  is  to  be 
commenced  by  the  Dutch.  At  the  Civil  Engi- 
neers' dinner,  on  Saturday  last,  the  Dutch 
Minister  said: — "I  expect,  though  I  am  not 
yet  quite  sure  of  it,  that  this  great  question 
will  be  decided  in  the  present  Bession  of  our 
Chambers;  and,  as  far  as  I  am  acquainted 
with  the  particulars  of  this  great  scheme,  the 
costs  of  which  will  amount  to  nearly  sixteen 
millions  sterling,  it  will  give  to  my  country, 
when  accomplished,  a  new  area  of  750,000 
hectares  of  good  cultiva table  lmd,  clay  and 
sand ;  and  it  is  foreseen  that  this  great  work 
may  be  finished  in  less  than  sixteen  years. 
This  will  be  one  of  those  peaceful  annexations 
of  which  the  topographical  history  of  my 
country  shows  .  already  so  many  successful 


examples,  while  at  the  same  time  the  enormous 
sum  of  money  expended  on  the  undertaking 
will  give  well-deserved  earnings  to  all  those 
concerned  in  the  matter." 

The  difference  in  the  light-phonomena  of 
the  two  electric  poles  may  be  explained,  on 
assumption  of  only  one  electricity,  by  the 
different  conditions  encountered.  In  one  case, 
the  electricity  passes  from  a  rigid  good  con- 
ductor to  a  moveable  bad  one;  in  the  other 
vice  versa.  By  reversal  of  these  conditions  we 
should  have  a  reversal  of  the  phenomena. 
This,  on  several  accounts,  is  more  difficult 
than  it  might  seem.  M.  Holtz  has  lately 
made  an  attempt  towards  realising  it,  by 
means  of  Geissler  tubes,  the  electrodes  of 
which  consisted  of  materials  which,  in  re- 
ference to  conductivity,  were  on  a  level  with, 
or  below,  rarefied  air.  Sulphide  of  antimony 
and  wood  were  the  substances  he  used  (one 
difficulty  of  the  experiment  was,  that  the 
degree  of  rarefaction  gradually  alters  so  that 
a  tube  is  available  only  for  a  few  minutes 
after  evacuation).  The  investigation  did  not 
yield  quite  decisive  results;  still  some  re- 
markable phenomena  were  obtained,  which  the 
author  describes  (Monatabericht  des  Berliner 
Akodemie).  Thus,  in  the  ordinary  tubes  he 
always  obtained  a  stratification,  but  never  the 
large  dark  space  elsewhere  than  at  the  nega- 
tive electrode.  With  the  sulphide  of  anti- 
mony electrodes  he  saw  several  dark  spaces, 
quite  distinguishable  from  the  interval  between 
the  layers,  and  not  only  at  the  ends  but  in 
the  middle  of  the  tube.  With  the  wooden 
electrodes  there  was  no  stratification.  M.  Holtz 
considers  that,  in  order  to  exact  results,  the 
experiments  should  be  made  during  the 
evacuation  of  the  tubes ;  and  he  invites  others 
to  make  experiments  of  the  kind,  as  he  is  at 
present  precluded  from  doing  so. 

A  Belgian  engineer,  M.  Librecht  von  Com- 
pliant, has  invented  a  method  of  making 
coarse-grained  or  prismatic  powder  of  much 
better  quality  than  those  hitherto  manu- 
factured. The  separate  grains  of  these  latter, 
by  reason  of  the  mode  of  pressing  adopted, 
show  in  their  cross  section  layers  whose 
density  varies  from  without  to  the  middle; 
while,  in  the  direction  of  length,  the  density 
is  regular.  The  consequence  of  this  is  a 
somewhat  unreliable,  or  irregular,  combustion 
of  the  powder.  Comphant's  invention  con- 
sists in  the  employment  of  elastic  moulds,  the 
advantage  of  which  is,  that  the  powder  in- 
troduced and  submitted  to  the  press  is  pressed 
not  only  from  above  downwards,  but  also 
laterally,  and  that,  further,  as  soon  as  the 
pressure  ceases,  the  sides  of  the  mould  draw 
back  from  the  pressed  powder,  and  so  render 
extraction  more  easy. 

A  new  blasting  powder,  named  heraelin,  in- 
vented by  M.  Dickerboff,  is  being  tried  in 
mines  in  France  and  Austria.  According  to 
the  description  given  in  the  French  patent  it 
contains  picric  acid,  nitrate  of  potash  and  of 
soda,  sulphur,  and  sawdust.  The  gases  of 
combustion  are  harmless,  and  it  burns  com- 
paratively slowly,  so  that  it  only  fractures  the 
mass,  and  does  not  throw  the  pieces  about. 
The  price  is  lfr.  per  kil. 

The  changes  of  phase  undergone  by  light 
in  reflection  nave  been  studied  chiefly  by  two 
methods— the  one  consists  in  displacing  (by 
introduction  of  the  body  to  be  examined),  the 
bands  obtained  in  an  interference  apparatus, 
and  calculating  the  change  of  phase  from  the 
displacement ;  the  other  method  is  that  of  New- 
ton's rings.  But  in  such  experiments  it  is 
always  a  drawback  that  the  interference 
phenomena  have  to  be  studied  successively, 
and  not  simultaneously.  In  a  recent  communi- 
cation to  the  Berlin  Academy  M.  Wernicke 
describes  researches  made  by  a  new  method, 
in  which  this  evil  is  remedied.  From  his  ex- 
periments (on  normal  reflection  from  metallic 
un transparent  substances)  he  deduces  the  fol- 
lowing laws :— 1.  Absorption  causes  a  retarda- 
tion of  phase  for  all  rays  whose  refractive 
indices  in  the  absorbing  medium  are  greater 
than  in  the  limiting  medium.  2.  It  causes 
acceleration  of  phase  for  all  rays  whose  re- 
flective indices  in  the  absorbing  medium  are 
leas  than  in  the  limiting  medium.  3.  It  makes 
the  sudden  transition  from  the  change  of 


phase  nil  to  the  change  of  phase  180°,  which 
we  observe  in  a  transparent  medium,  according 
as  its' refraction  ratio  is,  to  a  constant,  greater 
or  less  than  unity. 

M.  Plants'  is  still  prosecuting  observations 
with  his  secondary  batteries,  and  in  last  week's 
number  of  Comptea  Bendua  he  describes  some 
striking  phenomena  obtained  on  inserting  the 
positive  electrode,  after  the  negative,  in  a 
vessel  of  salt  water.  Luminous  and  other 
effects  are  observed,  which  have  a  strong 
resemblance  to  those  of  auroras.  The  author 
broaches  the  theory  that  the  imperfect  vacuum 
of  the  upper  regions,  acting  like  a  large  con- 
ductor, plays  the  part  of  the  negative  electrode 
of  his  experiments,  while  the  positive  elec- 
tricity flows  towards  the  planetary  spaces,  and 
not  towards  the  ground,  through  the  mists  and. 
ice-clouds  which  float  above  the  poles. 

At  the  same  seance  of  the  Academy  two 
communications  were  made,  on  the  means  of 
applying  sulphide  of  carbon  in  destruction  of 
phylloxera.  M.  Allies  applies  it  frequently 
and  in  small  doses  at  a  depth  about  20cm.  in 
the  subsoil ;  his  apparatus  consists  of  a  reser- 
voir supported  on  an  iron  lyre,  and  having 
two  successive  stopcocks  below,  also  a  hollow 
stake  for  conducting  the  liquid  into  the  sub- 
soil. The  interval  between  the  cocks  measures 
the  quantity  to  be  applied.  The  operator 
seizes  the  lyre  by  its  upper  port,  and  thrusts 
the  stake  into  the  ground.  Then,  both  cocks 
being  closed,  he  opens  the  upper  one,  so  as  to 
fill  the  interval,  then  closes  it  and  opens  the 
lower  one,  and  the  liquid  passes  into  the 
ground  (there  being  special  arrangements  to 
prevent  stoppage).  The  plan  adopted  by  MM. 
Crolas  and  Jobart  is  to  insert  a  hollow  stake, 
perforated  at  its  lower  end,  into  the  ground, 
sprinkle  sulphide  of  carbon  over  the  surface, 
and  then  draw  the  vapour  through  the  ground 
towards  the  stake,  by  means  of  a  pump  con- 
nected with  the  latter.  In  this  way  the 
vapour  is  rapidly  introduced  and  diffused,  and 
it  destroys  the  phylloxeras  of  all  stages  on  the 
roots.  The  liquid  does  not  hurt  the  vine  when 
employed  in  a  dose  -of  30  to  40  grammes  per 
square  metre.  The  cost  is  820  francs  per 
hectare. 

Among  new  instruments  described  in  Carl's 
Repertorivm  fur  Experimental  Physik  (6  and  1 
Heft),  we  note  the  following : — Theorem's  type 

Srinting  meteorograph  (in  this  the  data  are 
irectly  printed  in  numbers,  whereas  the  ordi- 
nary registering  instruments  give  curves,  which 
have  afterwards  to  be  translated  into  num- 
bers) ;  Paluj's  school  apparatus  for  determin- 
ing the  mechanical  equivalent  of  heat ;  Wild's 
new  siphon  barometer ;  Ettingshausen's  appa- 
ratus for  stroboscopic  comparison  of  constancy 
of  rotation ;  Galleron's  calorimetrio  pyrometer, 
for  determination  of  high  temperatures ;  Wag- 
ner's apparatus  for  determining  the  specific 
gravity  of  gases. 

The  relative  healthfulness  of  some  of  the 
great  cities  is  shown  in  a  table  recently  pub- 
lished in  La  Oaceta  Industrial  (a  Madrid  paper), 
which  exhibits  the  annual  mortality  for  each 
1,000  inhabitants.  The  numbers  are  these: 
Madrid,  65-0 ;  Vienna, 327 ;  Berlin,  30  6;  Rome, 
29  3;  New  York,  27  9;  Turin,  24  8;  Brussels, 
24-8;  Paris,  23  2;  London,  22  2;  Philadelphia, 
20  3.  It  will  be  observed  that  Madrid  has  an 
unenviable  pre-eminence  in  this  respect. 

According  to  Bat  Ausland,  a  considerable 
number  of  Australian  wines  (200)  were  lately 
examined  by  Mr.  Moody  with  reference  to  their 
proportions  of  alcohol.  Among  88  samples 
from  New  South  Wales  there  were  only  two 
which  contained  less  than  26  per  cent,  of  alco- 
hol. The  lowest  proportion  was  23  6,  and  the 
highest  34*1.  Among  the  100  Murray  wines, 
12  were  under  26  per  cent,  of  alcohol,  the 
others  over  it.  The  lowest  was  20*1,  the  high- 
est 32  2  per  cent.  The  other  60  samples  came 
from  various  districts  of  the  colony  of  Victoria, 
and  a  considerable  portion  of  them  did  not  reach 
26  per  cent.  The  lowest  was  a  sample  from 
Sunbury,  20  miles  north-west  from  Melbourne, 
only  17-7  per  cent.  The  wines  from  Lillydale, 
24  miles  north-east  of  Melbourne,  Sunbury, 
and  Geelong,  30  samples  in  all,  showed,  with 
exception  of  8,  less  that  26  per  cent.,  while  the 
Castlemaine  wines  had  nearly  equal  strength 
with  the  Murray  wines. 
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SHOW  TANKS  FOB  AQUARIA. 
p06m}— Your  correspondent  "H."  (25009)  in 
the  Eholjbh  Mbchanic,  February  4th,  1876,  naka 
for  "  information  or  a  treatise  na  to  the  construo- 
tion  nod  supply  of  the  tanks  used  at  some  of  the 
beat  aquaria. 

A  concise  standard  treatise  on  all  matters  relating 
to  aquaria  is  one  of  the  crying  wants  of  the  present 
revival  of  aquaria.  Few  are  qualified  to  write  such ; 
aquarium  science,  yet  in  its  infancy,  has  much  to 
learn,  is  understood  by  but  few,  and  requires  a 
breadth  of  knowledge  and  power  of  reasoning,  a 
hmgth  of  experience,  associated  with  the  capacity 
for  taking  infinite  pains,  that  are  not  often  eon- 
faioed  in  the  same  individual. 

The  three  best  guides  at  present  known  to  me  are 
common  sense,  patience,  and  W.  A.  Lloyd.  Host 
things  that  he  says  and  does  are  likely  to  be  helpful 
to  any  one  who  has  the  common  sense  (or  rather 
what  Prof.  Huxley  calls  "  uncommon  sense ")  to 
grasp  the  principles,  and  the  patience  to  carry  ont 
in  practice,  the  unalterable  laws  enunciated  by  this 
sealous  worker  in  aquaria  of  more  than  20  years' 
standing.  One  periodical  styles  him  "  the  King  of 
Aquaria,"  but  he  has  not  yet  ventured  to  publish 
an  exhaustive  "  treatise  "  on  construction,  or  guide- 
book aa  to  the  whole  duty  of  aquarium-keepers: 
nevertheless  we  are  in  possession  of  certain  printed 
contributions,  papers,  pamphlets,  hand-books,  Ac., 
wbemn  he  gives  us  the  benefit  of  his  experiences. 
Defeat  and  victory,  despair  and  triumph,  are  alike 
faithfully  chronicled.  Since  "  failure  is  the  para- 
site of  success  "  to  those  who  turn  all  things  to 
account,  he  is  a  safer  guide  than  those  who  nave 
had  fewer  difficulties  to  contend  with,  and  a  narrower 
range  of  observation,  experience,  and  opportunity. 
His  publications,  from  the  first,  "A  List,  with 
Descriptions  and  Prices,  of  whatever  Relate*  to 
Aquaria,"  1858,  price  Is.  (long  since  out  of  print), 
ta  the  last,  a  description  of  the  aquarium  m  the 
"  Handbook  of  the  Royal  Aquarium  and  Summer 
and  Winter  Garden  Society,  "Westminster,"  Jan.  22, 
1876,  Is.— show  steady  advance,  and  evince,  not 
only  a  willingness  to  learn,  but  power  to  assimilate 
the  knowledge  of  others(  and  bring  (everything  to 
bear  upon  his  one  great  aim  of  successful  aquanum- 
keeping.  We  may  learn  muoh  from  his  words,  but 
more  from  his  works.  The  "best  aquaria"  are 
those  under  his  care,  either  directly,  as  e.g.  at  the 
Crystal  Palace,  or  indirectly,  as  at  the  Zoological 
Station-  at  Naples.  The  C.  P.  Aquarium  is  small, 
but  perfect  of  its  kind.  That  at  Westminster  is  six 
times  aa  large,  and  embodies  still  further  improve- 
ments, but  so  necessarily  slow  in  its  development 
towards  ultimate  success  as  to  cause  its  curator  to 
be  "  the  best  abused  man  in  Westminster."  The 
public  are  naturally  impatient  at  other  attractions 
of  the  building  being  thrown  open  before  the 
aquarium  is  ready,  or  any  animals  are  in  the 
tanks.  To  my  thinking  thia  is  rather  a  matter 
of  congratulation  than  of  regret.  I  prefer  to 
consider  this  immature  aquarium  as  a  great 
public  educator.  Why  not  advertise  when  the 
water  is  clear,  and  when  the  first  bubbles  of  oxygen 
arise?  And  let  the  people  in,  and  teach  them  know- 
ledge, and  show  to  them  the  way  of  understanding, 
and  let  them  see  and  learn  what  pure  water  is,  and 
how  long  it  takes  to  become  clear,  and  grow  spon- 
taneous vegetation — both  being  essential  to  the  well- 
being  of  the  animals ;  nor  should  these  be  introduced 
until  the  conditions  of  existence  are  up  to  this 
standard.  Many  delay  the  desired  end,  both  in 
public  and  private  aquaria,  by  iutroducing  auimals 
too  soon.  Even  after  the  water  is  clear  it  improves 
with  keeping.  I  find  this  in  my  own  experience,  and 
it  is  said  tnat  many  delicate  - 
kept  at  the  Crystal  Palace  Ai 
to  live  there  years  ago. 
power  of  conquering  di 
a  great  price  for  some 
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mentary  schools.  So  few 
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mens*  advantage  to  be  allowed  to  watch  the  step- 
by- step  process  by  which  lasting  good  results  are 
attained. 

A  proper  aquarium  means  an  arrangement  of  the 
same  animals  in  the  same  water,  permanently  main- 
tained in  a  healthy  condition  by  the  action  of  grow- 
ing vegetation,  and  aeration  with  or  without  circula- 
tion. An  improper  aquarium  implies  dirty  water, 
dead  or  dying  animals  (or  the  substitution  of  those 
that  breathe  out  of  water),  waste  of  water,  time, 
and  money— and  Raskin  would  add,  of  "  Htm  and 
brains  of  men."  Those  who  cannot  sea  this  dis- 
tinction, and  do  not  accept  the  definition,  or  some 
modification  of  it,  cannot  be  considered  as  reliable 
authorities,  judged  by  the  highest  standard. 

An  equally  good  aquarium  may  be  maintained  in 
a  quart-glass,  where  no  movement  exists,  save  sach 
as  feeding  causes,  as  in  an  enormous  arrangement  of 
tanks  costing  .£100,000,  with  elaborate  circulating 
machinery.  The  grand  fundamental  principle  is  a 
certain  balance  between  animal  and  vegetable  life, 
each  giving  out  gases  required  by  the  other.  "But, 
as  motion  is  natural,  and  air  indispensable  to 
animals  breathing  under  water,  it  is  better  to  obtain 
air  in  solution  by  surface  aeration,  circulation,  or 
mechanical  entanglement,  and  not  depend  entirely 
on  oxygen  produced  by  growing  vegetation,  which, 
however,  cannot  be  dispensed  with,  being  necessary 
to  decompose  the  poisonous  gases  given  off  by  the 
auimals.  If  growing  plants  are  transplanted  from 
seas  or  rivers  for  this  purpose,  the  probability  is 
that  they  soon  die,  because  the  conditions  are 
altered,  or  the  change  too  sudden.  I  am  not  with- 
out hope  that  eventually  we  may  be  able  to  cultivate 
the  higher  algss  in  aquaria,  possibly  by  introducing 
the  germs,  or  very  young  plants.   Thus,  when  pre- 

King  a  glass  for  some  expected  corals,  months 
ore  they  arrived,  I  introduced  some  stones  from 
low-water  mark,  hoping  to  develop  microscopical 
animal  organisms,  and  also  varieties  of  the  necessary 
vegetation.  Nor  was  I  disappointed.  One  stone 
was  soon  covered  with  a  soft  red  velvety  coating, 
and  this  has  peopled  the  glass  with  red  sea-weeds, 
or  rhodoepermee,  instead  of  the  usual  srreen  conferva, 
which  some  writers  call  "  the  pest  of  the  aquarium," 
and  which  was  a  nest  in  mine  until  experience 
taught  me  how  to  check  it.  It  grew  spontaneously 
in  one  tank,  and  was  introduced  into  another,  in 
1861,  in  the  manner  mentioned  in  the  Qardeten' 
Magarine  of  Jan.  22,  p.  37.  It  became  rampant 
in  both,  and  I  presume  nothing  short  of  boiling, 
baking,  or  the  application  of  sulphuric  acid,  will 
exterminate  it— even  if  I  wished  to,  which  I  do  not, 
preferring  to  preserve  these  tanks  in  their  integrity, 
as  types  of  the  old  style.  But  it  is  possible  to  regu- 
late it.  I  tried  to  utilise  the  services  of  plant-eating 
molluscs ;  but  they  were  unsatisfactory,  difficult  to 
manage,  and  upset  the  balance.  I  now  manage  to 
keep  it  in  check  by  muoh  shading,  and  in  other 
aquaria  endeavour  to  prevent  its  appearing,  by 
shutting  out  s'till  more  light  from  the  beginning— 
that  is,  to  exclude  the  conditions  favourable  to  its 
development,  which  are,  light  and  heat.  When  once 
it  is  produced,  it  is  perpetuated,  and  covers  all  else. 
Why  is  this?  Why  does  rye  grass  prevent  other 
sorts  from  growing,  when  once  the  application  of 
sewage  has  caused  it  to  spring  up  ?  Is  there  no 
known  way  of  extermination,  or  superinducing 
other  and  higher  sea-weeds  to  follow  after  the 
appearance  of  conferva  f  In  another  coral  glass- 
kept  dark  and  cool  since  first  started  years  ago — 
there  is  scarcely  any  perceptible  vegetation ;  yet 
there  is  enough  to  keep  the  water  sparklingly  clear . 
and  beautiful,  without  artificial  aeration  ;  the 
madrepores  flourish — their  coral  cups  remain  olean, 
clear,  and  unencumbered  with  an  unsightly  parasitic 
growth  of  conferva.  For  many  reasons,  therefore, 
growing  vegetation  is  better  at  a  minimum  than  a 
maximum.  Absolutely  indispensable  as  it  is  to 
absorb  the  carbonic- acid  gas  evolved  by  the  animals, 
enough  is  sure  to  come  in  a  so-called  spontaneous 
manner  from  germs  ever  present  in  the  air  or 
water,  without  being  visibly  introduced ;  but  time 
must  be  given.  The  higher  the  forms  the  more 
time  appears  to  be  required.  A  double  or  treble 
service  of  water,  with  a  portion  kept  always  in 
darkness,  is  good  to  check  undue  vegetation.  When 
this  cannot  be  nfforded  I  see  no  way  but  perpetual 
shading,  not  only  of  the  rides  but  the  surface,  or  the 
use  of  opaque  vessels.  Darkness  is  also  desirable  to 
retard  the  development  of  infusoria,  that  sometimes 
swarm,  unbidden,  in  such  myriads  as  to  thicken 
the  water. 

It  should  be  explained  that  the  term  "  spontaneous 
vegetation  "  is  hero  used,  relatively,  and  implies  the 
"  svelopment  of  Buch  forms  of  life  as 
intentionally  introduced,  and  are, 
■  mi'.'  to  the  aquarium, in  contradU- 
st  are  transplanted  or  purposely 
impossible  to  exclude  such 
sub-tance  coming  in  con- 
it  i-  present  everywhere, 
affect  its  development, 
it  apparently  the  same 
'  a  lirnal  or  vegetable 
larant  surroundings,  or 
an  calls  these  variable 
*i»ys  that  bacteria 


impos 
i  any  -i 


under  one  set  of  conditions  may  give  rise  to  plants 
whilst  under  different  influence,  which  may  to 
determined  by  the  will  of  the  experimenter,  they 
are  just  as  prone  to  give  rise  to  animal  forms. 

I  would  refer  your  readers  to  the  report  of  Prof. 
Tyn  doll's  lecture  on  "  The  Atmosphere  in  Relation 
to  the  Phenomena  of  Putrefaction  and  Infection,"  in 
the  English  Mechanic,  already  cited  (Feb.  4th, 
1876),  wherein  he  demonstrates  by  his  own  exhaus- 
tive experiments,  that  the  theory  of  "spontaneous 
generation"  is  not  proven.  He  speaks  of  spores  of 
animalcule,  earned  from  one  place  to  the  other,  and 
says,  "  there  cannot  be  a  doubt  that  the  germs  in 
the  air  differ  widely  among  themselves  as  regards 
preparedness  for  development.  Some  are  fresh, 
others  old ;  some  dry,  others  moist.  Infected  by 
suoh  germs,  the  same  infusion  would  require 
different  lengths  of  time  to  develop  bacterial  life. 
This  remark  explains  the  different  degrees  of  rapidity 
with  which  epidemic  disease  acts  upon  different 
people.  In  seme,  the  hatching  period,  if  it  may  be 
called  suoh,  is  bag,  in  some  snort,  the  differences 
depending  upon  the  different  degree  of  preparedness 
of  the  oontagium." 

Dirt  diseases — as  e.g.,  cholera  in  human  beings, 
and  the  choleraic  affection,  known  as  the  "  white 
downy  fungoid  growth,"  that  infests  fresh-water 
fish  in  aquaria,  when  once  it  has  been  generated 
from  impure  water — can  be  quickly  propagated  on 
clean  and  healthy  bangs,  who  would  not  otherwise 
have  contracted  or  originated  the  disease,  or  created 
the  conditions  favourable  to  its  development.  It  is 
singular  and  interesting  to  note  how  apparently  the 
same  disease,  under  different  forms,  affects  different 
individuals  with  the  same  results.  Dirt,  disease, 
and  death,  is  a  natural  sequence.  In  the  aboro 
instance,  of  men  and  fishes — dirt,  the  cause— disease, 
the  development— and  death,  the  result— are  alike, 
with  this  difference.  In  both,  the  cause  and  effect 
are  the  same,  but  the  intermediate  stages  are  dif- 
ferent. In  the  higher  animal,  man,  the  use  of  bad 
water  produces  an  internal  complaint,  called  cholera ; 
in  the  lower  animals,  condemned  to  live  in  water 
that  is  "  frequently  changed,"  and  consequently  (as 
a  rule),  impure,  an  external  complaint  is  developed, 
known  as  the  white  fungus,  covering  the  whole  body, 
and  spoken  of  as  "  the  pest  of  the  aquarium,  thongh 
the  water  is  regularly  changed."  Probably  this 
very  change  of  water  is  the  cause  of  disease.  Abso- 
lutely pure  water  is  rarely  to  be  had,  neither  from 
seas  nor  rivers.  The  importation  of  new  water  im- 
plies often  a  new  supply  of  dirt  and  disease.  It  is 
a  well-known  fact  that  water,  sometimes  provided 
by  companies  for  human  beings  to  drink,  is  not  good 
enough  to  keep  aquarium  animals  in  health  and 
beauty ;  whereas  the  same  water,  if  allowed  to 
remain,  and  become  dear  and  pure  by  subsidence, 
aeration,  and  the  action  ef  growing  vegetation,  can 
be  made  to  support  delicate  aquatic  animals  perma- 
nently, in  good  ease. 

Just  as  Dr.  Tyndall  oauld  purify  his  air  in  closed 
vessels,  by  subsidence,  so  aquarium  water  can  bo 
first  purified  by  known  means ;  and  maintained  in  a 
healthy  condition  by  preventing  the  accumulation 
ef  organic  poieont.  Oxygen  and  cleanliness  are 
natural  enemies  to  cholera  and  choleraic  fungus ; 
but  when  the  evil  is  once  fully  developed,  one 
diseased  subject  is  enough  to  contaminate  the  whole 
population,  whether  inside  or  outside  the  tanks. 

Just  as  the  poor,  the  weak,  the  grovelling,  the 
intemperate  and  vicious,  in  the  bad  air  of  a  degraded 
district,  are  the  first  to  fall  victims  to  the  one  ;  so, 
in  the  foul  water  of  an  ill-regulated  aquarium,  tbo 
poor  half-starved,  ill-used  dumb  animals  are  the  first 
to  succumb  to  the  other,  and  then  infect  the  rest. 
Neither  dies  alone  in  his  misery,  but  spreads  an  evil 
thing  by  disobedience  to  Nature's  laws.  Is  there 
any  mysterious  connection  between  these  two 
developments  P  Will  the  cure  of  one  help  to  find  a 
cure  for  the  other  P  I  wish  the  prevention  of  the 
greater  evil  were  as  easy  as  the  lesser  appears  to  be. 
The  question  is  an  important  one,  not  only  in  its 
bearings  on  aquarium  science,  and  the  saving  of 
needless  suffering  to  animals  and  their  masters,  bnt 
in  the  broader  one  of  preserving  lives  of  men.  If, 
by  obedience  to  known  sanitary  and  moral  laws,  it 
is  possible  to  stamp  out  diseases  and  prevent  their 
recurrence,  is  it  not  also  possible  by  obedience  to 
other  laws  to  stamp  out  conferva  from  aquaria,  when 
ouce  it  has  appeared  ?  Can  the  parasitic  fungus  be 
exterminated?  Experience  has  taught  us  how  to 
prevent  it  occurring.  Will  no  one  teach  the  peoplo 
how  to  bring  Dr.  Tyndall's  experiments  practically 
to  bear  upon  the  prevention  of  human  diseases  P 

As  water  is  indestructible,  and  can  be  purified  from 
organic  matter  by  oxygenation,  it  never  need  be 
changed.  The  experiment  of  keeping  fluviatile 
animals  in  unchanged  fresh  water,  in  the  same 
manner  that  marine  animals  are  kept  in  unchanged 
sea-water,  is  about  to  be  tried  for  the  first  time  on 
a  large  scale  at  the  Westminster  Aquarium. 

The  first  law  as  to  construction,  to  help  your 
correspondent,  is,  Redgrave's  famous  "  Obedience 
to  the  Laws  of  Service.  It  is  self-evident  that  an 
aquarium  is  a  place  for  animals  living  under  water, 
and  not  out  of  water.  The  health  and  happiness  of 
these  animals  is,  therefore,  of  the  first  importance, 
on  com  mere  a ,  zoological,  aadhuma  itarian  grounds. 
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All  elm  should  be  made  subservient  to  this.  The  ser- 
vices of  a  competent  naturalist  are  indispensable  to 
furubh  plans  of  arrangement  and  cons  traction,  to  be 
carried  ont  by  architects,  builders,  and  others,  who 
cannot  reasonably  be  expected  to  understand  natnra] 
history,  especially  the  unusnal  difficulties  connected 
with  aquarium  -  keeping.  Pew  even  professed 
naturalists  areas  yet  educated  up  to  the  mark,  be- 
cause we  are  unfamiliar  with  the  conditions  of  exist- 
ence of  animals  liring  in  a  different  element  to  our 
own.  The  number  and  kinds  of  animals  should  be 
made  subservient  with  the  space  and  quantity  of  water 
that  can  be  afforded.  It  is  better  to  wait  than  to 
go  wrong  :  now  that  aquaria  are  springing  up 
in  hot  haste  all  over  the  world,  there  is  gnat  danger 
of  going  too  fast.  The  thing  is  worth  doing  well. 
Let  each  one  think  ont  the  matter  for  himself.  Eren 
if  they  never  want  to  promote  an  aquarium,  or  to 
keep  one  individually,  a  knowledge  of  the  governing 
principles  will  the  better  enable  them  to  appreciate 
a  good  one.  "A  wise  man  will  bear,  and  will 
increase  learning."  Fortunately  enough  informa- 
tion is  to  be  had  to  prevent  people  sinning  in  light. 
"  To  see  correctly  is  itself  a  science."  But,  just  as 
there  are  some  who  cannot  see  why  it  is  correct  to 
cover  a  slate  mantel-pieoe  with  black  enamel  or  any 
other  self  colour,  as  a  surface  enrichment  or  protec- 
tion ;  and  contrary  to  accepted  art  principles  to 
make  the  same  look  like  marble,  or  any  thing  else 
that  it  is  not :  so  there  are  others  who  cannot  be 
made  to  understand  why  it  is  lawful  to  limit 
aquarium  animals  to  those  ranging  from  sponges 
to  fishes  ;  and  unlawful  to  admit  any  above  them. 
In  other  words,  why  is  it  right  to  keep  animals  that 
breathe  by  gills,  and  wrong  to  introduce  those  that 
breathe  by  lungs,  or  why  an  aquarium  is  a  place  for 
the  former  and  not  for  the  latter  P  It  is  not  the 
place  to  enter  on  all  these  reasons  here.  I  take  it 
for  granted  that  lung  breathers  are  excluded,  and 
that  such  animals  as  seals,  turtles,  Ac,  require  dif- 
ferent or  less  expensive  accommodation,  from 
aquarium  animals  proper.  The  former  only  require 
water  to  swim  or  wash  in,  the  utter  to  live  and 
breathe  in  ;  just  as  bears  and  birds  have  different 
buildings  dedicated  to  them  in  Zoological  Gardens, 
so  ought  these.  People  are  apt  to  forget  that  it  is 
cruel  not  to  keep  animals  under  our  care,  in  the  best 
known  way.  Many  correspondents  in  the  English 
Mechanic  "  Science  Gossip,"  and  elsewhere,  are 
earnestly  struggling  for  light  in  this  moat  drJBcult 
matter  of  aquarium  management,  and  yet  faith- 
fully teach  error  with  the  beat  possible  intentions, 
because  they  know  no  better.  Like  the  blind 
leading  the  blind,  both  fall  into  despair,  and 

Bvil  is  wrought 

By  want  at  thought 

as  well  as  wast  of  heart. 
In  this  same  Mechanic,  p.  508,  is  figured  an 
aquarium  siphon ;  and  in  10405,  "  J.  J.  M."  gives 
particulars  of  a  "  pretty  floating  floral  appendage  to 
an  aquarium,"  formed  of  Virginia  cork,  and  with 
bulbs  planted  in  it,  under  the  shade  of  which  the 
fish  find  "additional pleasure."  No  doubt  both  think 
they  have  done  a  fine  thing  for  aquaria,  and  so 
they  have  in  their  way.  But  probably  it  has  never 
occurred  to  the  former  that,  a  well-regulated  tank 
requires  seldom  (if  ever)  to  be  emptied  ;  or,  to  the 
latter,  that  it  is  unkind  to  keep  shade- loving  animals 
without  shade.  Bock-work  in  a  tank  should  be 
pre-ordained  for  the  comfort  of  the  inhabitants  in- 
tended to  live  there,  and  so  arranged  that  they  may 
find  shelter  and  yet  he  seen  by  the  spectators.  Fish 
like  crannies  and  ledges  whereon  to  bask,  or  under 
which  to  hide.  Lobsters  prefer  eaves,  wherein  in 
live  and  erect  fortifications  of  sand,  to  protect 
themselves  and  their  soft  bodies,  after  easting  their 
shells;  a  most  interesting  performance.  Sea 
anemones  should  have  holes  or  uneven  surfaces 
where  their  columns  may  find  safe  attachment,  and 
thin  discs  expand  upwards,  for  convenience  in  feed- 
ing. In  all  things  utility,  and  never  sacrifice  truth 
by  covering  rock-work  with  cement  to  make  it 
look  like  stratifications,  ruins,  or  anything  that  it 
is  not.  Use  honest  stone  of  any  sort  (so  long  as  it 
is  clean),  only  let  it  look  like  what  it  is.  Make 
things  first  serviceable  and  then  beautiful.  Port- 
land cement  is  good  for  joining  rookwork.  Im- 
perrious  asphalts  is  now  used  for  linin  g  reservoirs 
and  large  tanks  made  of  masonry.  Slate  is  the 
best  thing  for  small  tanks ;  base  and  three  sides  of 
that  materia]  and  one  only  of  glass.  The  specimen 
tanks  at  the  Crystal  Palace  and  Royal  Westminster 
Aquaria  are  made  by  the  Gen.  Slate  Works, 
Belvedere-road,  and  exteriors  covered  with  beauti- 
ful glossy,  black  enamel,  clean,  shining,  and 
non-corrosive,  in  perfectly  good  taste.  The  dura- 
bility of  the  material,  the  correct  msthetio  treat- 
ment and  ornamentation,  the  neatness  and  nicety 
with  which  their  things  arc  put  out  of  hand  are, 
in  themselves,  sufficient  recommendation.  Can 
anything  be  imagined  more  suited  to  a  given  end, 
or  better  substance  found  to  supersede  the  rusty 
corruption  of  metal  tanks  of  the  old  school?  The 
same  works  also  supply  an  excellent  red  lead  cement 
at  Gd.  per  pound,  suitable  for  fitting  the  joints  of 
these  tanks.  If  a  tank  leaks,  it  cannot  be  wall 
cured  from  the  outside.  It  must  be  emptied,  be 
veil  dried,  and  have  the  old  cement  well  raked  out 


everywhere,  as  far  as  can  be  reached,  and  then, 
after  being  well  payed  over  in  all  such  places  where 
the  old  cement  has  been  thus  removed,  with  boiled 
oil,  the  red  lead  and  oil  cement  may  be  well  and 
neatly  applied  inside.  When  the  leak  is  the  fault 
of  general  bad  work  and  bad  materials,  such  as 
iron,  which  yields  by  pressure  of  water,  there  seems 
no  known  remedy.  I  have  lately  heard  of  a  simple 
aquarium  cement  which  very  quickly  sets  as  hard  as 
stone — made  of  glycerine  and  litharge  mixed  into  a 
paste.  This,  and  all  other  cements  for  tanks,  re- 
quire long  soaking  oat  and  change  of  fresh  water 
before  sea-water  can  be  safely  introduced ;  even 
when  this  has  been  done  with  scrupulous  cleanliness 
and  much  scrubbing,  it  is  long  before  the  water  is 
fit  to  support  animal  life,  it  being  necessary  to  wait 
for  spontaneous  vegetation.  This  process  will  be  a 
tedious  one  at  Westminster,  where  the  quantity  of 
water  to  be  stored  in  the  underground  reservoirs  for 
circulation  is  five  times  as  much  ae  that  in  the  show 
tanks,  weighing  altogether  about  400  tons,  costing, 
with  the  prepared  fresh  water,  over  £4,000 ;  but 
when  once  it  is  clear,  pure,  and  fit  for  use,  it  never 
need  be  changed.  The  first  supply  is  supposed  to 
last  for  ever. 

The  best  proportioned  tank  is  that  which  gives 
the  largest  surface  and  smallest  depth  in  proportion 
to  the  Biae  of  the  animals.  Dimensions  increase 
difficulties,  but  do  not  alter  principles.  The  distri- 
bution of  water  is  of  immense  importance.  The 
tanks  at  Westminster  vary  from  60ft.  long,  90ft. 
broad,  and  5ft.  high,  to  10ft.  long,  8ft.  broad,  and 
lft.  high,  whilst  others  are  still  smaller  and  shal- 
lower. The  water  is  to  be  circulated  from  one  to 
the  other  incessantly,  thenoe  into  the  dark  reservoir, 
to  be  ramped  up  again  by  steam  engines,  which, 
with  all  the  circulating  machinery,  are  in  duplicate, 
to  guard  against  accident  and  prevent  the  possibility 
of  a  stoppage  of  stream  and  current,  which  might 

rve  fatal  to  a  valuable  collection  of  animals.  It 
important  that  parts  coming  in  contact  with 
water  (either  fresh  or  salt)  should  be  made  of  some 
non-corrosive  material.  Iron  or  other  metals  be- 
come rusty,  poisonous,  unsightly,  and  unsafe.  To 
cover  these  frequently  with  paint  is  equally  injurious, 
objectionable,  and  inartistic  Bad  art  and  bad 
science  go  together.  Again  Redgrave  aids  us  with 
another  incomparable  axiom,  that  "  good  design 
implies  the  right  use  of  material."  This  one  appa- 
rently small  matter — namely,  the  right  use  of 
material — may  bo  said  to  typify  three  eras  in 
aquarium  science,  which  I  propose  to  call  the  iron, 
the  slate,  and  the  enamel  age. 

The  first  is  characterised  by  the  toll  tanks,  with 
four  glass  sides,  inclosed  in  brass,  iron,  sine,  or 
bronse  rims  and  supports,  with  pointed  knobs  and 
ragged  excrescences  of  perforated  sine  at  the  top, 
and  extends  from  pre- his  tone  times,  includes  the 
opening  of  the  first  publio  aquarium  in  Regent's 
Park  Zoological  Gardens,  London,  in  1858,  and  the 
rage  for  painted  and  perforated  metal  tanks  up  to 
about  1890,  when  a  new  era  was  ushered  in  by  the 
introduction  of  the  patent  slope-back  slate  tanks, 
with  dark  water  chamber,  invented  by  Mr.  Lloyd 
and  Mr.  Edwards.  In  these  better  and  shallower 
vessels  aquarium  science  was  patiently  nursed  by 
the  faithful  few  who  had  courage  to  persevere 
through  a  period  of  steady  and  melancholy  decline  in 
England,  whan  in  1870  (after  a  revival  on  the  Con- 
tinent) the  introduction  of  enamelled  slate  tanks 
marked  the  last  era,  culminating  in  the  marvellous 
success  of  the  Crystal  Palace  Aquarium,  and  the 
still  more  ambitious  undertaking  at  Westminster, 
with  all  the  latest  and  most  thoughtful  improve- 
ments, under  the  able  management  of  that  zealous 
naturalist,  Mr.  W.  A.  Lloyd.  In  these  the 
water  is  to  be  ever  circulated  and  never 
changed,  lung  breathers  are  excluded,  oxygen 
is  supplied  by  spontaneous  vegetation,  circulation, 
and  "pulverised  air"  forced  into  every  corner  of 
the  tank  by  jete  impinging  on  the  surface.  Every 
part  of  the  circulating  machinery,  steam' engines, 
boilers,  pumps,  pipes,  Ac.,  is  in  duplicate,  and  can 
be  worked  separately  or  in  concert,  for  a  cessation 
of  the  current  would  sensibly  imperil  the  lives  of 
delicate  animals.  So  admirably  does  this  system 
work  at  the  Crystal  Palace  that  the  tanks  have 
never  had  to  be  cleaned  out  by  manual  labour— the 
same  animals  lire  on  and  flourish,  the  water  is  ever 
sparklingly  clear,  because  no  poisons  are  allowed  to 
accumulate.  At  Westminster  the  fronts  are  made 
of  toughened  glass.  All  the  pipes,  pumps,  valves, 
jets,  taps,  strainers,  <fco.,  and  every  part  that  comas 
in  contact  with  the  water— that  is  not  glass,  slate, 
masonry,  asphalto,  or  stone — is  made  of  vulcanite  or 
hard  indiarubber.  This,  being  non-corrosive  and 
incorruptible,  may  be  said  virtually  to  last  for  ever. 
A.  good  aquarium  is  made  for  all  time,  and  not  only 
for  the  passing  hour.  These  vulcanite  materials, 
and  the  whole  of  the  machinery,  boilers,  fittings, 
Ac.,  have  been  made  and  carried  ont  by  Messrs. 
Leete,  Edwards,  and  Norman,  of  368,  Euston-road, 
London,  who  are  giving  much  attention  to  aquarium 
engineering.  The  eight  pumps  for  raising  the  water 
from  the  dark  underground  reservoir  into  the  cistern 
above  the  tanks,  are  on  Forbes  and  Edwards'  patent 
rotary  principle,  and  are  driven  by  two  separated 
horizontal  steam-engines. 


The  steam-boiler*  are  Galloway's  patent,  fitted 
with  Smith's  mechanical  stoker,  by  which  the 
engines  feed  their  own  f amaeee  and  heat  the  build- 
ing  beside,  when  necessary.  Extremes  of  tempera- 
ture ara  to  be  avoided  when  delicate  aquarium 
animals  are  couoerned.  Messrs  Lucas,  the  builders 
have  taken  i>ains  with  the  solidity  of  the  whole 
structure.  The  reservoirs  are  built  of  brickwork 
on  a  bed  of  concrete,  hold  700,000  gallons,  and  are 
lined  with  asphalt,  supplied  by  8 tod  art  and  Co., 
now  used  for  the  first  time.  Mr.  W.  Hudson  is  to 
supply  the  sea-water  in  casks,  from  Brighton.  This 
as  well  as  the  fresh  water  will  take  some  time  to 
settle  j  once  pure  it  will  improve  with  keeping,  and 
can  be  used  indefinitely,  without  addition  of  new 
water,  which,  even  when  added  in  small  quantities,  is 
often  found  so  injurious  that  here  the  loss  by 
evaporation  is  to  be  supplied  by  distilled  water  con- 
densed from  the  steam  of  the  engine.  Organic 
poisons — the  inevitable  results  of  animal  and  vege- 
table life  and  decay— are  never  allowed  to  accumu- 
late in  the  tanks,  but  are  dissipated  as  soon  as 
formed  by  circulation  and  contact  with  atmospheric 
air,  and  the  large  proportion  of  cool  dark  water 
underground,  and  so  to  say,  burnt-up  by  oxidation, 
or  the  process  called  by  Ltebig,  eremacausis.  The 
superiority  of  this  self-contained  system  of  purifica- 
tion is  evident  to  thinking  people  over  that  which 
prevails  at  Brighton  and  a  few  other  places,  where 
large  bubbles  of  air  are  admitted  from  the  bottom, 
instead  of  email  ones  from  the  top,  and  the  water 
is  supposed  to  be  changed  as  soon  as  it  becomes 
foul,  by  a  fresh  supply  from  the  shore,  which, 
however,  is  rarely,  if  ever,  clear  and  free  from 
organic  or  inorganic  matter  when  thus  introduced. 
Pure  water,  properly  aerated,  never  becomes  in- 
pure,  beoauee  poisons  are  arrested  and  deodorised  as 
soon  as  formed.  Change  of  water  brings  with  H 
dirt,  disease,  and  death. 

The  one  system  seeks  to  euro  am  tvil,  the  other 
•reveni*  its  occurring. 

A  full  account  of  this  last  and  best  circulating 
machinery,  invented  by  Mr.  W.  A.  Lloyd,  with 
figures,  plana,  and  sections,  will  be  found  in  the 
Engineer  of  October  1st  and  15th,  1875,  price  fid. 
Further  particulars  are  furnished  in  the  "  Royal 
Aquarium  Handbook' '  referred  to.  A  concise  philo- 
sophical essay  appears  in  the  Gardeners'  Macaeint, 
January  22,  1876, 120,  Alders  gate-street,  and  Long- 
lane.  E.C.,  price  2d.  Much  may  be  learnt  from  a 
6d.  Handbook  to  the  Crystal  Palace  Marine  Aqua- 
rium, and  a  2d.  pamphlet  on  "  Public  Aquaria.'  • 
If,  side  by  side  with  this  evidence  of  an  advancing 
standard,  there  remain  those  wko  still  believe  in 
metal  tanks,  change  of  water,  and  the  usual  accom- 
paniments, they  should  be  regarded  as  belonging  to 
the  first  era,  and  judged  accordingly. 

I  have  a  tank  of  the  first  period,  which  I  value  as 
one  values  ancient  bronxes  dug  from  pre- his  tone 
times,  not  because  it  is  intrinsically  good  or  beau- 
tiful, hot  rather  as  a  relic  of  old  times,  and  because 
the  same  water  has  remained  in  it  unchanged  from 
the  beginning,  when  first  established,  in  May,  1859. 
It  has  four  glass  sides,  with  base,  rim,  and  piHars  of 
iron,  painted  green  and  bronzed.  I  now  find  n 
possible  to  keep  this  absolutely  clear  and  pokurtess 
by  reducing  the  number  of  animals  and  shading 
three  sides  constantly  with  dark  blue  cloth.  For 
years  it  has  not  been  turned  out  and  cleaned.  I 
hope  to  be  spared  the  sorrow  of  disturbing  the 
clinker  rookwork,  which  is  merely  built  up,  and  not 
cemented.  I  cherish  it  as  it  it,  for  what  it  is,  and 
has  been,  just  as  I  would  preserve  the  first  pubhe 
aquarium  as  it  now  exists,  in  primitive  simplicity, 
in  Regent's  Park  Zoological  Gardens,  aa  an  example 
of  aucoess  and  failure — the  noble  forefather  of  aH 
other  public  attempts.  I  would  make  the  best  of 
that,  but  I  would  not  build  another  such. 

We  must  advance  with  the  times.  My  first  tank 
remains  beautiful  inside,  but  the  rust  becomes  more 
and  more  unbearable  outside,  and  the  glass  bears 
marks  of  scratches  inflicted  in  the  annual  autumnal 
scrubbing  that  used  to  appear  inevitable  from  ex- 
cessive vegetation,  both  growing  and  decaying- 
-      ■  second 


slate  tank,  covered  with  enamel  instead  of  paint, 
and  provided  with  a  stream  and  tide,  is  the  latest 
known  improvement  for  small  tanks.  In  l*r^*r 
ones  polished  granite  is  sometimes  substituted  lor 
the  sills.  There  is  always  some  risk  in  repainting 
tanks ;  even  paint  outside  the  window  has  betm 
known  to  kill  animals  in  aquaria  inside.  Therefore, 
avoid  point-like  poison,  which  it  is ;  or  reduce  it  to 
a  minim  am  j  and  use  slate  instead  of  metal.  Whil't 
my  slate  tank  has  not  required  painting  once  in  w 
years,  the  iron  one  has  had  to  be  done  many  times  ; 
grows  worse  and  worse  every  year,  and  wants  paint- 
ing more  frequently  than  ever,  causing  increasing 
trouble  and  anxiety.  Though  it  was  done  less  than 
two  years  ago,  it  is  now  in  an  almost  hopeless 
state  of  corrosion.  Paint  and  rust  are  peeling  ott 
the  top  rim  in  flakes,  and  threaten  to  ooctonunase 
the  water.    To  remove  all  the  animals  is  oliffiealtor 


•  A  valuable  scries  of  articles  on  "  Aquaria  and  Winter 
Gardens"  appeared  in  the  Building  Neve,  February  •» 
February  U,  and  February  85  last.— Ss. 
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impossible ;  to  tarn  out  n  well-established  tank  is  to 
canse  distress,  snch  as  none  but  the  owner  can 
appreciate.  Can  no  one  help  me  with  advice  or 
experience  ? 

Do  any  of  yonr  correspondents  know  of  some  anti- 
corrosive  substance  to  cover  the  ironwork,  and 
proven!  fnrther  rust,  within  and  without?  What  is 
the  best  way  to  deal  with  the  tank  as  it  is  P  If  the 
paint  is  scraped  off,  is  varnish  alone  more  durable? 
1  shall  be  most  grateful  for  any  suggestions  or 
assistance  to  make  the  best  of  existing  circum- 
stances, and  thns  save  this  tank  of  the  first  era  from 
corruption.  25, 

February  29,  1976. 


VIVI8ECTIOW. 
[10670.] — To  be  the  subject  of  a  long  letter  from 
Mr.  Richard  Proctor— even  tbongh  that  letter  be  a 
scathing  denunciation  of  my  weakness  and  folly — is 
a  very  great  hononr,  if  I  could  only  bring  myself  to 
think  so.  Nevertheless,  I  regret  exceedingly  the 
tone  of  contemptuous  censorship  which  my  mentor 
has  considered  it  his  dnty  to  assume.  To  be  accused 
by  insinuation,  implication,  and  inuendo,  of  mis- 
representation, of  arrogant  pretension,  of  mischief- 
making,  nnd  of  endeavouring  to  earn  a  cheap  reputa- 
tion for  magnanimity,  is  a  rather  severe  punishment 
for  one's  impressionable  nature.  How  fortunate 
for  me  that  I  am  only  weak  and  silly,  and  have, 
therefore  escaped  the  major  censure  which  Mr. 
Proctor  hints  he  has  in  reserve  !  I  at  once  hasten 
to  apologise  for  having  credited  my  distinguished 
correspondent  with  a  quality  which  he  repudiates 
with  indignation.  I  hare  mistaken  him,  I  confess. 
His  letter  betrays  no  token  of  that  "  judicial  calm- 
ness," the  mere  mention  of  which  has  excited  his 
ire.  I  beg  his  forgiveness.  I  am  sure  that  if  any 
reader  of  this  journal  will  turn  to  the  letter  on 
p.  506  of  the  preceding  volume,  he  will  bo  equally 
surprised  with  myself  at  tho  cause  of  the  ebullition 
on  p.  9  o>f  the  present  volume.  Strange  that  a 
strength  of  diction  which  was  not  employed  against 
the  miscreants  of  the  dissecting  room  should  hare 
been  reserved  for  one  who  has  endeavoured  honestly, 
however  tnistakenly,  to  advance  the  interests  of  the 
cause  whiah  Mr.  Proctor  declares  himself  to  have  at 
heart.  But  t  console  myself  in  ray  affliction  with 
the  reflecti  on  that  my  distinguished  adversary,  like 
the  old  grammarians,  means  no  harm  in  his  injurious 
sarcasms,  it  is  merelv  his  way  of  telling  his  oppo- 
nents that  they  differ  in  opinion. 

Mr.  Proctor  despises  certain  kinds  of  emotion 
because  they  are  a  mere  "  constitutional  peculiarity." 
"They  are  the  result  of  bodily  constitution,  the  con- 
formation of  the  brain  and  ncrvons  system,  the 
energy  of  the  blood  circulation,"  Ac.,  Ac.  Granted. 
And  pray,  what  are  the  faenltios  which  have  won 
for  Mr.  Proctor  fame  and  fortune  but  effects  of 
ths  same  cause?  Is  not  the  will  itself  produced, 
coloured,  strengthened,  and  directed  by  the  same 
process«s  of  the  animal  economy  ?  Emotions  are 
despicable  only  when  they  are  excited  as  a  mere 
mental  luxury,  or  are  suffered  to  begin  and  end 
with  their  subject  without  producing  the  effects  of 
whieh  they  are  capable.  The  emotion  of  a  fine  lady 
at  a  pigeon  match,  for  example,  who  screams  at 
sight  of  the  blood-draggled  victim  at  her  feet ;  who 
i'  profuse  in  her  pitying  expressions  of  "  Poor  little 
thing,'— what  a  shame! — how  cruel!"  and  so  on, 
•ad  yet  is  persuaded  presently  to  tako  a  gun  into  her 
white  hand  and  try  her  own  skill  at  slaughtering — 
her  emotion  is  .'imply  contemptible.  But  if  the 
Wntiment  of  pity  for  the  suffering  had  oxpanded  into 
abhorrence  for  tho  cruelty,  inducing  her  to  leave  the 
•PJ*  with  indignation,  and  thereafter  to  use  all  her 
influence  to  put  down  such  wanton  barbarity,  her 
emotion  would  entitls  her  to  our  respectfnl  admira- 
tion. Emotions  govern  tho  world  ;  aud  love,  pity, 
j°y,,rage,  hatred,  benevolence,  all  derivo  their  in- 
tensity and  colour  from  the  manner  in  which  the 
BervouB  system  is  affected  by  external  impressions. 
To  contemn  emotion  simply  because  it  is  a  mere 
constitutional  peculiarity,"  is  thefirststepdowna 
▼■vry  steep  bill. 

Although  Mr.  Proctor  flouts  me  for  letting  the 
world  know  how  tender  my  emotions  are,  yot  he 
**t  me  the  exampb.  He  first  of  all.  after  fronting 
BM  to  a  little  diluted  sarcasm,  assured  mankind  that 
he  never  once  in  his  life  "  aimed  gun  at  bird  or 
beast,  nor  angled  for  fish,  or  pursued  any  of  the  so- 
called  sports  which  involve  cruelty  to  animals."  This 
jras  very  well ;  but  in  the  conrse  of  his  remarks  he 
hinted  parenthetically  that  he  suspected  I  could  not 
•*y  as  much.  What  could  I  do  in  such  cirenm- 
■anees  but  assure  the  world  that  I  was,  in  every 
respect  mentioned,  quite  as  tender-hearted  as  Mr. 
Proctor? 

My  learned  adversary,  if  ho  will  permit  mo  to  call 
aim  so,  has  waved  away  the  compliment  of  "  judicial 
calmness''  which  I  wished  to  pay  him,  but  ho 
assumed  the  judicial  attitude  very  early  in  this  dis- 
cussion. /  never  presumed  to  aspire  to  the  judgeship, 
rrom  tho  very  outset  I  acknowledged  myself  to  be 
an  advocate — a  Rpecial  pleader  who  had  accepted  a 
brief  for  tho  animal  against  mankind  ;  and  in  that 
capacity  I  felt  myself  entitled  to  use  emotional 
tonguago,  invective,  any  lawful  weapon  to  stir  the 


minds  of  the  jury  in  my  client's  favour.  If  I  had 
aspired  to  the  judgment-seat  I  should  have  used  a 
different  tone  ;  I  should  have  endeavoured  to  acquiro 
that  "judicial  calmness"  which  I  so  erroneously 
attributed  to  Mr.  Proctor. 

At  the  very  beginning  Mr.  Proctor  attacked  my 
method  as  mischievous  and  harmful,  and  I  was  re- 
solved to  defend  it-  I  endeavourod,  in  my  way,  to 
exhort  the  opponents  of  vivisection  not  to  waste 
their  energios  in  tracking  deeds  home  to  individuals, 
but  to  concentrate  them  on  the  effort  to  attach  the 
stigma  of  criminality  to  the  practice  they  con- 
demned. Mr.  Proctor  censured  my  advice  as 
foolish  and  mischievous.  According  to  him,  the 
first  thing  to  be  done  is  to  minimise  the  sufferings  of 
tho  unfortunate  victims ;  but — goodness  bless  the 
man ! — how  can  wo  expect  to  get  a  grievanoe  re- 
drafted unless  we  first  prove  that  it  is  a  griovanco  ? 
H'v.v  can  we  get  cruelty  repressed  unless  we  inspire 
a  horror  of  cruelty  in  those  who  are  to  aid  us,  or 
who  are  to  judge  the  deeds  we  hold  up  to  scorn  ? 
The  practices  of  the  vivisectors  are  no  now  prac- 
tices ;  they  are  as  old  as  luxury  and  vice.  They 
have  been  known  to  civilisation  for  centnries.  They 
have  been  familiar  to  every  young  lady  wbo  has  had 
a  taste  for  works  of  popular  science  ;  they  have 
been  read  in  schools,  and  embodied  in  public 
lectures,  and  yet  no  outcry  was  raised — and  why  ? 
Simply  because  the  people  have  been  awed  by  autho- 
rity, and  have  placed  implicit  reliance  upon  their 
teachers.  Tho  knowledge  of  these  deeds  existing, 
and  that  knowledge  producing  no  effect,  obviously 
the  first  thing  to  be  done  was  to  rouse  the  national 
conscience,  and  get  the  stamp  of  public  infamy 
aflixed  upon  esoterio  wickedness.  Once  awaken  the 
people  to  a  sense  of  the  iniquity  of  these  experiments, 
and  the  redress  follows  as  a  matter  of  course.  Into 
this  good  work  I  threw  myself,  and  joined  my  voice 
to  the  voices  of  others  who  had  been  long  labouring 
in  the  same  field.  In  prosecuting  my  design  I  did 
not  shrink  from  strong  language,  nor  did  I  scruple 
to  appeal  to  the  generosity  of  man  instead  of  to  his 
reason,  and  I  am  glad  to  say  that  I  have  communi- 
cated my  viows  to  many.  In  insisting  upon  the 
immorality  of  vivisection  I  struck  at  the  root  of 
the  matter.  Once  concede  the  criminality  of  the 
practice,  and  its  total  abolition  as  a  national  evil 
follows  swiftly. 

Mr.  Proctor  wishes  to  know  why  men  of  science 
should  be  reproached  as  a  body  for  the  proceedings 
of  a  very  small  fraction  of  their  whole  number.  I 
will  tell  him.  They  deserve  tho  reproach  because 
as  a  body — always  excepting  a  few  worthy  and 
honourable  men,  among  whom  I  am  proud  to  reckon 
Mr.  Proctor's  name — they  have  maintained  a  oold 
reserve  upon  this  question.  They  have  assumed  to 
be  the  teachers  ot  mankind  and  the  loaders  of 
public  opinion,  and  yet  upon  this  grave  subject  they 
have  preserved  a  silence  which  renders  them  acces- 
sories to  the  crime.  The  fear  of  being  accused  of 
sentimentalism  has  caused  them  to  preserve  a  neutral 
attitude,  and  neutrality  upon  this  question  means 
antagonism  to  the  interests  of  the  brute. 

Mr.  Proctor  has  boon  so  kind  as  to  tender  mc  ad- 
vice. I  accept  it  respectfully,  and  lay  it  asido.  In 
return  I  will  offer  him  advice.  I  advise  him  to 
restrain  that  morbid  sensibility  which  sees  a  sneer 
where  no  sneer  was  intended,  and  construe*  a 
genuine  tribute  of  admiration  to  his  genius  as  a 
cunningly  veiled  sarcasm.  I  will  not  use  the  advice 
he  so  magisterially  offers,  because,  though  in  that 
branch  of  science  to  which  he  has  devoted  hit  life 
ha  is  worthy  to  teach  the  nation,  yot  in  matters  of 
common  morality  he  knows  no  more  than  I  or  any 
other  honest  mau.  I  abhor  from  my  soul  tho  faintest 
semblance  of  the  course  known  as  holding  acondle  to 
the  devil,"  as  well  as  the  equally  objectionable  one 
of  "  running  with  the  hare  and  holding  with  tho 
hounds."  In  the  direction  of  the  conduct  which  I 
shall  pursue,  or  the  arguments  I  shall  use,  to  obtain 
justice  for  tho  weak  and  ill-treated,  I  acknowledge 
no  man's  right  to  teach  me,  though  I  trust  that  I 
have  grace  enough  in  my  composition  to  receive 
thankfully,  and  to  consider  carefully,  any  sugges- 
tions or  advice  offered  mo  out  of  pure  sympathy  for 
the  cause,  and  not  from  a  mere  desire  to  pooh-pooh 
and  plav  the  superior. 

Mr.  Proctor  considers  my  method  to  be  not  only 
injudicious  but  mischievous.  I  regard  his  action  in 
this  matter  to  be  colourless  and  weok,  except  in  so 
much  as  it  is  tinctured  by  a  desire  to  preserve  a 
studied  moderation  of  tone  and  language  which  a 
very  alight  matter  is  sufficient  to  upset.  Neither 
his  opinion  of  roe,  nor  my  opinion  of  him,  will  at  all 
alter  the  complexion  of  matters,  nor  prevent  that 
justice  being  douo  which  it  is  the  chain  of  both  of 
us  to  see.  I  am  Kufeigncdly  glad  that  Mr.  Proctor's 
quarrel  is  with  me  personally  and  with  my  wrong- 
hcadodness,  and  that  hb  powerful  voice  has  not  gone 
to  aid  the  majority  of  cruelty  and  indifference.  Ho 
"flatly  denies"  ever  having  "maintained  that,  in 
certain  extreme  casos,  it  would  be  justifiable  to  resort 
to  vivisection."  Since  be  refutes  this  so  energetically, 
I  am  entitled  to  believe  that  he  altogether  abhors 
vivisection,  aud  would  deny  its  being  possessed  of 
any  grounds  of  justification.  I  am  very  glad  to  know 
this,  and  I  beg  him  to  pardon  me  if  tho  third 
paragraph  of  his  letter  on  p.  09,  Vol.  XXH.,  convoyed 


the  impression  to  my  mind  that  he  was  an  apologist 
for  vivisection  in  certain  extreme  cases.  I  have 
read  the  letter  over  again,  and  I  still  maintain  that 
it  is  honestly  open  to  the  construction  I  placed 
upon  it.  I  nave  read  the  whole  correspondence 
through  again,  and  while  I  sec  nothing  in  tho 
language  of  my  letters  which  I  could  honestly  alter, 
I  fiad  much  in  Mr.  Proctor's  which  I  should  be  glad 
to  see  erased.  I  should  be  glad  to  miss  that  constant 
flouting  and  gibeing,  that  vein  of  sarcasm  and 
dogmatism — that  perpetual  tendency  to  pooh-pooh 
ana  throw  cold  water  on  other  people's  schemes, 
which  is  apparent  throughout  Mr.  Proctor's  share 
in  tho  discussion.  E.  J.  F. 


LTJNAB  TOPOGHAPHY. 

[10671.  J— Mb.  Simm8  Get.  10529)  will  find  Fracas- 
tortus  a  most  interesting  lunar  formation,  which 
will  amply  repay  any  amount  of  study  that  he  may 
be  able  to  bestow  upon  it.  I  have  notices  of  it  ex- 
tending as  far  back  as  I860,  and  for  Mr.  Simms's, 
as  well  as  for  the  information  of  other  contributors 
to  those  columns,  I  will  transcribe  a  few. 

Mr.  Simms,  in  his  sketch  (p.  634),  gives  two  wide 
bays  on  the  northern  bordar,  and  he  also  asks  if  I 
can  enlighten  your  readers  on  the  convexity  of  the 
floor.  Before  doing  this  it  may  greatly  assist  Mr. 
Simms  and  othor  observers  if  I  quote  a  "Synopsis 
of  Objects  in  and  about  Fraeastortus,"  which  I 
drew  up  in  the  year  1861. 

"1.  Eleven  ioio  hills  of  differing  altitudes  and 
sizes  connecting  the  east  and  west  walls  of  the 
crater."  They  were  seen  on  January  12,  1860,  July 
7,  1860,  on  September  23,  1861,  and  July  11, 1865, 
under  which  date  I  have  the  following  note : — 
"  Libration  having  brought  Fraeastortus  wall 
northward,  these  hills  were  brought  out  very  dis- 
tinctly as  a  aeries  of  bright  lucid  spots  of  about  5'0J 
of  brightness  ;  they  separated  the  surface  of  Fracas- 
tortus  from  that  of  the  Mare  Nectarts,  and  were 
disposed  somewhat  in  the  form  as  shown  on  the 
rough  sketch  of  July  11, 1865.  A  published  account 
of  these  low  hills  will  be  found  in  Vol.  XX.,  p.  69, 
of  tho  "  Monthly  Notices  of  the  Royal  Astronomical 
Society."  Their  disposition  on  the  sketch  above 
mentioned,  which  is  now  before  me,  is  different — I 
should  say  very  different — from  the  drawing  of  Mr. 
Simms.  First,  Mr.  Simms  gives  two  wide  bays  ; 
on  my  sketch  there  is  not  the  slightest  appearance  of 
a  bay  at  all,  nor  can  I  find  any  appearances  of  bays 
in  drawings  and  sketches  under  the  following 
dates  :— 1861,  Sept.  23;  1862,  HartweU,  Sept.  13; 
1863,  Jan.  24  ;  1863,  May  6  ;  1863,  Oot.  1 ;  1865, 
Hartwell,  July  11  ;  nor  in  a  fine  drawing  by  Mr. 
Ingall,  on  July  16,  1870.  The  ridge  extending  from 
the  oentre  of  the  westernmost  bay,  as  shown  by  Mr. 
Simms,  to  meet  the  more  lofty  portion  of  the  riag 
at  G,  is  distinctly  traceable  on  most  of  my  sketches, 
and  also  on  Mr.  IngaU's  drawing ;  so  that  the 
easternmost  bay  of  Mr.  Simms  gives  a  very  de- 
cidedly different  modern  outline  to  Fracastorius 
than  any  of  my  sketches  do.  In  Mr.  Simms's 
sketch  the  northern  border  is  convex  towards  tho 
interior  of  tho  orator :  in  all  my  sketches  it  is  con- 
cave. Under  date  of  May  6,  1863, 1  have  the  follow- 
ing note,  written  at  Hartwell,  while  observing  with 
the  Lee  equatorial  i — This  crater  has  presented 
some  interesting  anomalies.  In  September  I  made  a 
rough  sketch  for  the  relative  positions  of  objects  on 
its  surface  In  the  conrse  of  my  earlier  observations 
I  do  not  remember  any  valley  at  tho  south-east 
corner,  but  a  projection  with  corrugated  sides, 
which  I  described  at  the  time;  ou  my  late  visit  to 
Hart  v  -II  I  do  not  at  all  remember  to  have  Been 
the«e  features.  I  also  remember  to  have  enumerated 
eleven  low  rocks  separating  Fraeastortus  from  the 
Mare  Nectarts.  These  do  not  appear  to  have  been 
so  conspicuous  since. 

Convexity  of  the  Floor.  —  The  following  are 
extracts  from  my  journal  of  observations,  and  relate 
to  this  feature  of  ^Pritcosforius  i — 

"  1860,  July  7d.  14h.  0m. — Terminator  grazing  the 
western  edge.  It  is  at  this  epoch  all  the  features 
come  oat  strongly  that  characterise  the  crater,  as 
described  in  the  'Monthly  Notices'  of  theR.  A.  3., 
Vol.  XX.,  p.  69.  An  hour  earlier — that  is,  at  13 
hours  of  July  7, 1860,  they  are  not  so  distinct ;  at 
14  hours  the  floor  is  seen  to  be  very  unevon,  nnd 
decidedly  convex,  so  much  so  as  to  occasion  a  deep 
black  shadow  to  separate  the  intensely  illuminated 
interior  of  tho  west  wall  from  tho  floor.  A  very 
mtntiftf  hill  not  far  from  the  centre  (of  the  floor), 
MM  to  greater  advantage  about  two  hours  earlier, 
from  which  (at  this  epoch)  a  long  shadow  extends  ; 
this  shadow  appears  to  separate  the  floor  into  two 
con  voxities — one  north ,  the  other  south ;  the  southern 
convexity  is  the  highest." 

'1881,  September  23d.  13h.  30m.  —The  last 
gleam  of  light  now  glancing  across  the  highest  por- 
tion of  tho  convex  surface,  south  of  the  small  oeu- 
tral  hillock,  the  (shadows  of  the)  peaks  on  the 
oaiteru  wall,  breaking  tho  continuity  of  tho  illumi- 
nation of  the  western."  An  hour  and  a  h:»lf  earlier 
—viz.,  September  23rd.  12h.— we  have  this  note  on 
tho  northern  boundary  of  Fracastorius : —  "  The 
interior  of  the  western  wall  well  illuminated.  The 
northern  boundary  mentioned  in  the  paper, '  Monthly 
Notices,'  Vol.  XX.,  p.  69,  exceedingly  well  brought 
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oat.  I  count  eleven  low  lulls,  very  irregularly  dis- 
posed, between  the  N.W.  and  N.E.  extremities  of 
the  series,  these  two  points  forming  the  northern 
extremities  of  the  western  and  eastern  walls  of  Fro- 
cattorius." 

1863,  January  24d.  7h.  Om.— An  hour  and  a  half 
after  epoch  of  observation  written  from  memory, 
"I  saw  very  distinctly  the  central  peak  rather 
towards  the  south-east.  The  east  slope  of  the 
convexity  of  the  floor  from  this  peak  exhibited  a 
somewhat  dark  tint  between  shadow  and  the  darker 
hue  arising  from  an  oblique  incidence  of  the  illumi- 
nating ray." 

Postdont'uj.— See  letter  10629,  p.  15,  English 
Mmchanic,  March  17.  Of  this  remarkable  and 
interesting  walled  plain  I  possess  several  drawings 
and  descriptions,  with  correspondence  dating  from 
March  2, 1865.  I  have  now  before  me  a  fine  draw- 
ing by  Knott,  under  date  of  March  3, 1865,  in  which 
the  ridges  or  remnants  of  the  wall  of  the  interior 
crater,  G1,  GJ,  G*  of  Mr.  8imms's  drawing  on  p.  15, 
are  distinctly  shown  by  Schroter  in  two  drawings, 
but  Knott's  drawiug  is  superior  to  those  of  Schroter. 
I  quite  agree  with  Mr.  Simms  in  regarding  these 
ridges  as  the  remains  of  a  ring  interior  to  the  ring 
of  Posidonius. 

The  earliest  of  my  observations  to  which  I  can 
now  refer  is  one  on  April  1, 1865.  The  following  is 
an  extract  from  my  note-book  : — "  Definition  very 
fine.  Detail  on  Posidonius  well  brought  out.  Cen- 
tral crater  very  fine ;  also  the  two  mountains  west 
of  tlfe  central  crater.  The  elongation  of  the  southern 
crater  very  marked  :  the  interior  ridge  nearly  joins 
tne  exterior  ridge  at  the  junction  of  the  eastern  ring 
of  Chacornao  with  the  rim  of  Posidonius,  and  is 
continued  as  a  raistd  ridge  above  the  surface  of  the 
floor  as  far  as  a  point  which  lies  in  a  line  joining 
the  central  crater  and  the  deep  crater  at  the  foot  of 
the  north  wall.  At  this  point,  from  which  there  is 
a  somewhat  sharp  angle,  a  depression  somewhat  of 
the  character  of  a  deep  rille  (cleft)  is  continued  in 
the  line  of  the  ridge,  tending  to  encircle  the  central 
crater ;  the  eastern  extremity  of  this  curved  cleft  is 
directed  towards  the  northern  extremity  of  the 
eastern  interior  ridge."  Taking  the  whole  of  this 
portion  of  the  floor,  the  raised  ridges  east  and  west, 
the  sunken  canal,  and  the  detached  mountains  form- 
ing the  eastern  ridge,  the  idea  of  a  more  ancient 
formation  is  strongly  suggested,  inclosing  the  central 
crater  and  three  mountains.  Mr.  Simms  distinctly 
m  ntions  the  three  mountains  west  and  south-west 
of  the  central  crater.  Under  some  circumstances 
the  two  peaks  on  the  south-west  mountain  may 
appear  as  one.  In  respect  to  the  sunken  continua- 
tion of  the  western  interior  ridge,  G1  of  Mr.  Simms's 
drawing,  I  say  in  a  letter  to  Mr.  Knott,  dated 
March  10, 1866 :— "  The  ridge  which  is  continued 
as  indicated  by  a  sunken  rille  (oleft)  I  have  seen  two 
or  three  times,  bot  have  not  received  any  confirma- 
tion of  it."  'Ibis  was  written  more  than  ten  years 
since ;  and  I  greatly  desire  to  learn  if  the  interior 
ridge,  with  this  cleft,  is  in  precisely  the  same  state 
as  it  was  eleven  years  ago. 

Perhaps  it  may  be  interesting  to  Mr.  Simms  to 
examine  the  western  part  of  the  floor  for  the  under- 
mentioned objects,  specified  in  a  drawing  by  Mr. 
Knott  on  February  20,  1866.  He  says  :— '*  The 
rille  figured  by  Schmidt  (British  Association  Report, 
1865)  as  runuing  down  the  centre  of  the  crater  does 
not  appear  to  me  to  be  broken,  as  figured  by  him, 
but  to  be  continuous  throughout  its  whole  length  : 
it  makes  a  tangent  to  the  eastern  edges  of  the  little 
peaks  or  knolls  on  the  floor  west  of  the  central 
crater."  Mr.  Knott  also  says: — "The  rille  run- 
uing down  from  the  long  low  ridge  under  the 
eastern  wall  runs,  I  believe,  down  to  its  northern 
wall,  and  is  in  a  line  with  a  coarse  shallow  break 
or  groove  on  the  northern  slope  of  the  main  wall. 
Query — Is  not  this  break  traceable  also  on  the 
interior  slope  of  the  main  wall,  tuuB  forming  a  con- 
tinuation of  the  rille  right  over  or  through  the  main 
wall  of  the  crater  P" 

The  above  forms  but  a  small  portion  of  the  un- 
published information  which  I  possess  of  the  walled 
plain,  Posidonius,  which  is  a  most  interesting 
Ftudy ;  and  I  take  this  opportunity  of  thanking 
Mr.  Simms  for  the  two  very  important  letters  in 
which  he  has  chronicled  his  observations  on  two 
lunar  formations.  A  careful  study  of  the  details  of 
them,  with  a  publication  of  the  most  interesting, 
cannot  fail  to  enlarge  our  knowledge  of  lunar 
physics.  I  trust  we  shall  receire  further  observa- 
tions or  requests  for  more  information  from  our 
respected  correspondent.  W.  B.  Birt. 

COMPANIONS  TO  n  AND  y  FBH8BI. 

[10672.]— Thi  diagram  made  by  "  P  R.  A.  S." 
(letter  10410.  p.  555)  is  a  very  faithful  representa- 
tion of  the  distant  companions  to  n  Persoi,  and 
shows  all  that  are  risible  in  my  6in.  refractor.  I 
had  not  looked  at  this  star  for  the  last  three  or  four 
ypur*  until  the  other  night,  and  then  I  noticed  for 
the  first  time  that  one  of  the  faintest  stars  of  the 
croup,  the  one  nearest  Struve's  companion,  was 
itself  double.  This  is  the  third  star  in  order  of 
right  ascension  shown  in  the  diagram,  and  the 
nearest  to  the  principal  star,  n,  after  Struve's  com- 
panion.  The  star  north  and  a  little  following,  as 


shown  by  subsequent  measures,  is  really  a  little 
nearer  the  large  star.    Attaching  the  micrometer, 
I  obtained  the  following  angle*  and  distances  : — 
A  and  B       D-87*'3  P-300°-8 
A  and  C  57-7  29  4 

A  and  D  63  8  271'6 

A  and  E  83  0  104  5 

A  and  F  —  358  5 

The  bright  star  at  the  preceding  edge  of  the  field 
(for  which  Henchel  and  South  give  D  =  287"  2 ; 
P  -  294°-8),  and  the  next  star  following,  which 
just  precedes  the  double  companion,  D,  an  not 
measured.  The  distance  of  the  components  of  D 
appeared  to  be  about  2",  possibly  2"-5,  the  smaller 
number  being  very  minute.  Judging  from  this 
observation,  I  should  think  it  would  furnish  a  fair 
test  for  the  illuminating  power  of  a  5in.  aperture. 
Of  course  as  a  double  star  it  amounts  to  nothing, 
and,  except  for  its  proximity  to  a  well-known  pair, 
would  not  be  worth  noting.  And  so  with  the  other 
distant  companions  to  «,  they  are  too  far  removed 
to  be  in  any  way  interesting. 

Turning  the  instrument  on  to  y  Persei,  I  ob- 
tained for  the  angle  of  the  companion  324°1.  There 
is  undoubtedly  an  error  (perhaps  in  printing)  of  100° 
in  Herschel's  result,  given  as  2240,9,  and  Smyth,  as 
in  two  or  three  other  similar  instances,  has  com- 
mitted the  same  blunder,  instead  of  correcting  it. 
Chicago,  March  3.  8.  W.  Bumham. 

RADIOMETERS. 

[10673.]— I  am  sorry  that  the  Rev.  H.  C.  Key 
does  not  state  his  reasons  for  telling  me  that  I  must 
abandon  my  second  and  third  "  principles,"  as 
they  are  "not  true,"  and  shall  be  glad  if  he  will 
kindly  do  so  in  some  future  number.  He  also  makes 
my  "first"  incorrect  by  accidentally  omitting  the 
word  "  heat."  I  purposely  inserted  tne  word  in  my 
letter  10543,  page  636.  He  is  also  much  mistaken 
in  supposing  that  I  refer  to  "Mr.  Crookes"  at  all 
in  my  letter,  as  his  name  is  not  mentioned  once,  and 
there  is  no  attempt  to  set  that  experienced  physicist 
right  "  upon  a  fundamental  point."  My  three 
"  principles  "  are  based  entirely  npon  my  own  ex- 
periment*, and  I  believe  I  can  fully  support  them. 
I  have  allowed  an  intensely  bright  light  to  fall  upon 
the  back  diso  of  a  radiometer,  and  no  motion  has 
been  produced — not  even  when  a  condensing  lens  was 
used,  there  being  nothing  in  the  way  to  interrupt 
the  light  or  heat  rays.  The  same  radiometer  is  im- 
mediately affected  by  a  candle  when  placed  at  a 
distance  of  thirty  feet  from  it,  a  small  lens  being 
placed  near  the  candle  so  as  to  make  the  rays 
parallel ;  under  certain  conditions  its  discs  have  re- 
volved against  the  light  of  twenty  candles  at  a  dis- 
tance of  only  one  foot.  I  have  placed  the  light  of 
eighteen  candles  so  that  it  shall  fall  on  the  discs  of 
a  radiometer,  and  produce  quick  repulsion  of  the 
black  discs  ;  the  heat  imparted  toithe  radiometer  was 
prevented  from  radiating  again,  and  the  motion  of 
the  vanes  gradually  decreased,  and  eventually 
ceased  entirely.  By  quickly  disposing  of  the  heat 
imparted  to  a  radiometer  by  a  candle,  the  vanes  may 
be  made  to  revolve  much  quicker  than  they  other- 
wise would  do. 

It  is  exceedingly  difficult,  in  a  short  letter  like 
this,  to  give  such  an  account  of  the  complicated  ex- 
periments I  have  tried  with  my  radiometers  that 
they  should  appear  intelligible  to  a  person  who  has 
not  witnessed  them,  and  who  is  unacquainted  with 
the  conditions  under  w'-tioh  they  are  made. 

"Treadle"  wonld  find  that  a  strong  solution  of 
alum,  carefully  filtered,  would  practically  shut  off 
all  the  "  heat "  rays  for  a  long  time,  if  a  sufficient 
thickness  of  it  be  used.  I  have  found  from  4  to  8in. 
answer  every  purpose. 

'  B.  P.  A."  should  state  whether  one  side  of  the 
vanes  of  his  radiometer  is  a  metallic  reflecting  sur- 
face or  merely  white  pith,  as  radiation  from  a  white 

Eitb  surface  would  be  equal  to  that  from  the  black, 
ut  not  so  with  the  bright  metal.  I  should  think, 
from  the  account  of  his  experiment  that  one  side  is 
made  of  something  which  is  an  imperfect  reflector. 

The  following  experiment,  I  think,  may  interest 
those  who  possess  these  little  instruments.  I  have 
tried  it  many  times,  and  find  it  instructive  : — Cover 
the  globo  and  part  of  the  stem  with  bright  tin- 
foil (to  prevent  radiation),  leaving  a  small  space 
on  the  side  of  the  globe  for  light  to  enter  and  affect 
the  vanes.  Place  the  stem  of  the  radiometer  in  a 
test-tube  filled  with  cold  water,  and  allow  sun- 
light to  enter  the  globe  through  the  opening  in  the 
metal  covering.  The  light  or  heat  will  produce 
quick  black  repulsion,  the  velocity  depending  on  the 
intensity  of  the  light.  Then  place  a  spirit  lamp 
under  the  test-tube.  The  flame  will  heat  the  water ; 
the  water  will  heat  the  stem  of  the  radiometer  aud 
the  residual  air  within  it ;  the  velocity  of  the  rota- 
tion will  become  less  and  leas,  eventually  oease,  and 
'  reverse  motion  "  ensue.  Wait  until  the  sun- 
light is  brighter  (by  the  passing  away  of  a  cloud), 
and  then  take  the  radiometer  from  the  test-tube, 
and  the  "  reverse  motion "  will  become  much 
quicker,  notwithstanding  the  increase  in  light, 
which  would  in  other  circumstances  cause  it  to 
revolve  rapidly  in  the  other  direction.  This  experi- 
ment I  have  varied  in  many  ways,  but  uhvays  with 
the  same  result. 


Take  a  radiometer  into  the  open  air  on  a  bright 
cold  day.  The  sunlight  will  cause  the  black  dues 
to  be  repelled  with  great  velocity,  far  too  great  for 
the  revolutions  to  be  counted  ;  then  bring  it  indoors, 
and  hold  it  in  front  of  the  fire  until  the  glass  is  very 
hot :  quickly  take  it  into  the  open  air  again  when  the 
sunlight  is  quite  as  bright  or  brighter,  and  it  will 
move  quickly  in  the  opposite  direction  to  which  it 
did  before.  I  have  made  one  of  my  radiometers  in 
this  way  revolve  against  direct  sunlight,  without 
any  cloud  intervening.  Both  these  experiments 
.  can  be  done  with  candle,  gas,  or  lamp-light.  I 
have  often  produced  "  reverse  motion  "  against  the 
light  of  24  fourteen-hour  candles  placed  in  a  circle 
round  the  radiometer,  and  at  a  distance  from  it  of 
less  than  a  foot. 

In  letter  10620,  H.  C.  Key  seems  to  think  that  his 
radiometer  is  as  sensitive  as  amy  made  by  Dr. 
Geissler,  and  in  proof  of  it  says  that,  "  when  placed 
within  three  bell-glasses,  it  rotates  almost  instantly 
when  a  match  is  lighted  at  a  distance  of  12  inches. ' 
One  of  mine,  when  placed  in  the  same  position,  the 
temperature  of  the  surrounding  air  being  54°, 
rotates  when  a  match  is  lighted  at  a  distance  of 
more  than  two  feet,  being  at  least  four  times  as 
sensitive.  When  placed  behind  a  strong  alum  solu- 
tion, 3fin.  thick,  one  candle  produces  rotation. 

"  B.  P.  A."  would  find  that  the  radiant  heat 
from  a  Bunsen  rose  burner  flame  is  much  greater 
when  the  supply  of  air  is  turned  off — so  much  so 
that  it  can  at  once  be  detected  by  the  hand  or  face. 
The  flame  itself  is  much  raised  in  temperature  by 
the  supply  of  air,  as  the  combustion  takes  place 
much  quicker  ;  but  the  radiant  beat  is  decreased. 

Devices.  H.  Alfred  Cunning  ton. 

[10674.]-Wouij>  "  Dr.  H.  M.  M."  Get.  10599) 
give  his  version  of  the  cause  of  motion  in  the  radio- 
meter ?  I  have  read  his  two  columns,  and  really  am 
not  any  the  wiser  (my  fault,  of  course),  save  that  I 
understand  him  to  put  forward  the  theory  tbat 
"sound"  has  force,  and  force  enough  to  break 
windows.  Until  now  I  had  understood  that  it  was 
the  displacement  or  concussion  of  the  air  which  broke 
windows  when  a  cannon  was  fired.         B.  P.  A. 

LIGHT  AND  RADIOMETERS. 
[10675.1— Much  has  been  said  and  written  of  late 
about  light,  radiometers,  and  the  new  discoveries 
relating  to  its  force,  and  particularly  of  the  dis- 
covery of  Mr.  Crookes  as  to  the  mechanical  force  of 
light  on  a  delicately-constructed  balance.  So  fares 
his  experiments  go  I  do  not  see  much  really  new, 
and  yet  I  have  seen.no  credit  given  to,  or  even  any 
mention  made  of,  the  real  inventor  of  the  mechanism 
and  ditooverer  of  the  momentum  or  force  of  light, 
la  Dick's  "  Practical  Astronomer,"  published  forty 
year*  ago,  will  be  found  the  following  account  of 
investigations  made  some  time  prior : — 

"  Light,  though  extremely  minute,  is  supposed  to 
have  a  certain  degree  of  force,  or  momentum.  Ia 
order  to  prove  thi.*  the  late  ingenious  Mr.  Mitchell 
contrived  the  following  experiment :  He  constructed 
a  small  vane  in  the  form  of  a  common  weather- 
cock, of  a  very  thin  plate  of  copper,  about  an  inch 
square,  and  attached  to  one  of  the  tire  it  harpsichord 
wires  about  lOin.  long,  and  nicely  balanced  at  the 
other  end  of  the  wire  by  a  grain  of  very  small  shot. 
The  instrument  had  also  fixed  to  it,  in  the  middle, 
at  right  angles  to  the  length  of  the  wire,  and  in  a 
horizontal  direction,  a  small  bit  of  a  very  slender 
sewing  needle,  about  jin.  long,  which  was  made 
magnetical.  In  this  state  the  whole  instrument 
might  weight  about  10  grains.  The  vane  was  sup- 
ported in  the  mannor  of  the  needle  of  the  mariner's 
compass,  so  that  it  could  turn  with  the  greatest 
ease,  aud,  to  prevent  its'  being  affected  by  the 
vibrations  of  the  air,  it  was  enclosed  in  a  glass  ca*e 
or  box.  The  rays  of  the  sun  were  then  thrown  npon 
the  broad  part  of  the  vane,  or  copper  plate,  from  a 
concave  mirror  of  about  2ft.  in  diameter,  which, 
passing  through  the  front  glass  of  the  box,  were 
collected  into  the  focus  of  the  mirror  upon  the  copper 
plate.  In  consequence  of  this  the  plate  began  to 
move  with  a  slow  motion  of  about  an  inch  in  a 
second  of  time,  till  it  had  moved  through  a  space  of 
about  2 iin.,  when  it  struck  against- the  back  of  the 
box." 

Then  follow  some  calculations,  based  upon  the 
experiments,  as  to  the  quantity  of  matter  contained 
in  the  rays  of  light  falling  upon  the  instrument,  and 
the  effect  of  the  constant  emission  of  light  upon  the 
mass  of  the  sun.  Doubtless  the  investigations  of 
Mr.  Crookes  go  much  further,  and  his  mechanism 
is  much  more  sensitive  and  perfect,  but  all  the  du- 
oovery  there  is  about  it  seems  to  be  contained  in  the 
foregoing  extract.  I  trust  full  credit  has  been  given 
by  those  who  have  repeated  these  experiments,  after 
so  long  a  slumber,  to  the  real  originator,  for  it  is 
hardly  possible  that  his  discovery,  so  long  and 
widely  published,  can  have  been  overlooked.     C.  v. 

SIMPLE  BLOW-PIPE  APPARATUS. 
[10676. )—I»  your  number  of  17tk  March,  p.  6. 
you  quote  from  a  Berlin  technical  journal,  and  give 
an  illustration  of  a  blow-pipe,  or  rather  of  an  air- 
bla»t  apparatus.  This  is  as  old  as  tbe  hills,  and  u 
to  be  found  in  "  Griffin's  Catalogue."     B.  P.  A.  ■ 
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LOTAH  TOPOGRAPHY  —  REGION  TO 
THE  2ff  ORTH  AND  WEST  OP  CICHTJS. 
I10S77.] — Iw  cms  another  letter  on  lunar  topo- 
naphy  should  not  be  considered  oat  of  place,  the 
'xloWmr  description  and  sketch  of  the  region  to 
b«  north and  west  of  Cichus  might  prove  interesting 
t>  Mart  of  your  readers,  especially  as  in  this  imme- 
itie  uisibourhood  recent  changes  have  been  bus- 
ptftcd.  I  regret  that  I  have  been  unable,  daring 
tb*  bastion,  to  obtain  drawings  of  the  region  to  the 
artofQchus,  including  Mercator,  Capnanns,  and 
tk  sotiaecting  ridges  referred  to  by  Mr.  Birt  on 
pqtSU  of  the  present  volume ;  but  I  bare  only  been 
tt  jtl  tbie  to  obtain  the  accompanying  sketch ,  at  the 
sa*  of  Baking  which  the  region  above  referred  to 
tw  toll  is  darkness.  I  had  hoped  on  the  following 
arirt  to  be  able  to  observe  this  neighbourhood,  but 
dortnatalt  this  proved  to  be  impossible  in  eonse- 
{3RM  of  cloudy  weather.  I  regretted  this  the 
■on  s<  I  was  anxious  to  get  another  observation  of 
iv  iatcriar  hillocks  in  Cichus. 
IWsecompnnying  sketch  was  made  at  the  tele- 
net on  March  4,  at  9  p.m.  The  small  crater  on 
tstawtv&l]  of  Ciehns  was  jast  on  the  terminator 
iLcfc  sIm  passed  immediately  to  the  eastward  of 
"KeabokL'  "Copernicus"  was  a  magnificent 
inject  st  the  time,  the  sunlight  just  beginning  to 
teach  the  central  mountain.  The  evening  was 
ivokriy  favourable  for  observing.  At  the  time  I 
saw  the  sketch  definition  was  absolutely  perfect ; 
ad*d,  I  have  not  for  several  years  had  so  good  a 
tt*  of  the  moon.  The  eyepiece  used  was  one  of  Mr. 
Brewings  acbromatics,  power  about  280. 
Tat  ipse*  marked  A  is  a  smooth  surface,  snr- 
icnadei,  except  on  the  north,  by  mountains.  These 
!nkw  and  irregular,  except  at  C,  where  there  is  a 
hjkrpsak,  which  was  casting  a  long  point  of  shadow 
elk  boot  at  the  time  of  my  observation. 

Ik*  mountains  terminate  abruptly  to  the  N.W. 
at  mall  walled  crater  (marked  3  on  skotoh)  and 


HANDINE88  OP  SHIPS,  Ac 
[ 10678. Perhaps  inclosed  may  assist  your  cor- 
respondent Getter  10572).  My  idea  originates  from 
practice,  and  not  from  mathematical  knowledge. 
The  plan  in  the  centre  is  intended  to  exhibit  the 
forces  assumed  to  be  acting  upon  a  ship  while  in  the 
act  of  turning,  and  the  degree  of  those  forces  is 
indicated  by  the  number  of  transverse  lines  shown 
upon  the  arrows  ;  therefore,  I  take  it,  4  degrees  are 
exacting  from  the  rudder  a  pressure  to  force  her  to 


N 


fcata  s  minute  craterlet  on  their  western  margin, 
tm'a  ibown  at  5.  A  is  open  to  the  north,  but 
tooths  opening  are  numerous  minute  isolated 
Hob,  which  are  marked  8  on  sketch .  Some  more 
s»*r  object*  still  more  minute  are  shown  at  9  on 
F  HMoth  depressed  surface  between  the  small 
«W  crater,  4,  and  the  elevated  surface  marked  B. 
«"  utter  surface  is  extremely  rough  and  uneven, 
^  F™h»bly  extends  considerably  farther  east  than 

*  »mvb  on  sketch,  but  as  its  eastern  boundary 
■ represents  the  terminator,  nothing  was 
*N»  beyond.  D  is  a  depressed  surface  probably 
**»  4s  same  level  as  A,  but  filled  with  shadow 
'?« I  observed  it.  It  is  almost  entirely  surrounded 
w!>  mrpd  and  broken  mountains— a  small  open- 
*J  enld  be  detected  in  its  southern  end  near  the 
»ailenuTockBat9.  E  is  another  depressed  surf  ace 
^"anded  by  his-her  ground  which  latter  branches 

*  Iron  the  northern  wall  of  Cichus.  Allow  me 
« to  call  the  attention  of  your  readers  to  the 

of  Cichus  on  page  105  of  "  Celestial  Objecte," 
roiedition),  and  said  by  Mr.  Webb  to  be  taken 
JW  and  Midler's  map.  On  this  sketch  two 
F^*4"*  mountains  are  shown,  which  are  evidently 
"**•»•  the  hign  ground  bounding  the  space  E 
Jf'fjjeh-  The  entire  surface  to  the  eastward 
[f  mo,  and  north  of  A,  is  very  rough  and  broken, 
M  w«dsrably  higher  than  the  surface  of  A.  The 
"*V«na»qn  the  other  hand,  to  the  westward  of 
v™**»  "  oingularly  smooth,  and  is  apparently 
7*  level  as  the  interior  of  A.   7  to  14 

"*»"hdlocka,  15  is  a  minute  craterlet  in  a  very 

Uv  ff™0*-  Md  16  iB  *  lons* clrf  fc  mentioned  by 

*  **b  in  "  Celestial  Objects."  1 ,  2,  and  6  are 
T*"  wstors  in  a  very  rough  region.  At  the  time 
^Mwrratiou  I  failed  to  detect  the  two  minute 

the  N.E.  wall  of  Cichus,  seen  by  me 
L"?T- *h,  1875  ;  however,  I  am  of  opinion  that 
•J  «sa  sot  come  into  sunlight. 

David  Simms. 
^  Canada,  March  7th,  1876. 


HELM  STARBOARD 

starboard.  3  at  her  starboard  bow  are  assisting  the 
rudder,  while  2  on  the  port  bow  and  1  on  her  star- 
board quarter  are  supposed  to  be  impeding  the 
evolution.  Assume  the  speed,  say,  5  knots  in  the 
first  instance,  and  9  in  the  second,  it  will  be  plain 
that  in  the  latter  case  the  forces  are  nearly  doubled 
on  rudder  and  starboard  bow,  while  the  other  two 
forces  do  not  increase  in  the  same  proportion.  In 
the  first  case  she  will  follow  the  dark  lines  repre- 
senting her  different  positions,  from  her  starting  at 
A  to  her  return  to  nearly  the  same  point,  while  the 
thinner  lines  mark  her  different  places  whoa  travel- 
ling at  the  greater  speed.  Each  position  is  supposed 
to  show  her  as  having  advanced  once  her  own 
length.  Lines  along  her  keel  will  show  the  amount 
of  falling  off  at  head,  or  rather  the  sweep  of  her 
stern,  and  consequent  alteration  of  head  at  each 
position.  A.  B. 

A  SOLAR  CLOCK. 
[10679.  J— It  has  occurred  to  me  that  a  clock 
might  be  regulated  by  the  tun  as  he  crossed  the 
meridian,  by  allowing  his  rays  to  fall  on  either 
bulb  of  a  differential  thermometer  connected  with 
the  working  of  the  pendulum.  Suppose  the  dial, 
a  b,  to  be  equal  in  diameter  to  the  length  of  pen- 
dulum ,  e  / ;  g  is  the  point  of  suspension  of  pendulum, 
e  and  /  two  glass  bulbs,  the  top  one  full  ox  air,  and 
the  lower  one,  partially  so,  contains  some  mercury 
which  rises  in  the  tube  up  to  the  point  of  suspen- 
sion, g.  For  ease  of  description,  suppose  this 
pendulum  to  vibrate  directly  behind  the  dial.  Now, 
the  outer  border  of  the  dial,  a  d  b  c,  is  supposed  to 
revolve  once  in  twelve  hours.  It  is  evident  that,  if 
the  clock  is  slow,  the  slot,  c  b,  will,  in  place  of 
occupying  its  present  position,  come  under  the 


figure  vt.  Suppose  that  meridional  telescopes  are 
so  placed  over  either  bulb  that  they  will  admit  the 
solar  rays  to  fall  on  whichever  bulb  (by  reason  of 
the  clock  being  fast  or  slow)  may  happen  to  be  left 
exposed  by  the  slot.  Then,  if  the  clock  is  slow,  the 
solar  rays  will  fall  on  the  lower  bulb,  and  cause  the 
mercury  to  rise ;  and  when  it  has  risen  above  g  it 
will  have  the  effect  of  quickening  the  beats  both  by 
its  departure  from  the  lower  bulb  and  presence 
above  the  point  of  suspension,  g.   On  the  contrary, 


when  the  clock  is  fast,  and  the  rays  fall  on  the 
bulb  c,  the  expansion  of  air  in  that  bulb  will  drive 
more  mercury  into  the  lower  bulb ;  and  this  will 
retard  the  beat.  All  that  would  be  necessary,  then, 
would  be  to  regulate  all  the  parts,  so  that  they  would 
work  together.  Magnifying  glasses  might  be  used 
in  place  of  the  telescope  to  throw  a  focus  on  the 
bulbs  at  12  a.m.,  and,  if  necessary,  they  might  have 
a  pivotal  movement  np  or  down  with  the  departure 
of  the  equinoxes.  Next  I  would  hare  a  small  wind- 
mill to  wind  up  the  clock,  and  so  arranged  that  the 
wheel  gear  would  connect  and  disconnect  itself  when 
required.  I  have  called  this  a  solar  clock,  because 
it  is  evident  that  the  sun  has  as  much  to  do  with 
creating  the  winds  as  in  the  regulating  of  this 
clock.  It  would  be  necessary  to  nave  the  sue  of 
the  windmill  in  due  proportion  to  the  work  to  be 
done,  so  that  it  might  lay  np  a  store  of  energy  for 
seasons  of  calm.  The  sun  nearly  every  day  is  visible 
at  12  o'clock— at  least,  in  the  country.  If  such  was 
not  the  case,  of  course  there  would  be  no  advantage 
to  be  derived  from  the  above  device. 

Dr.  H.  M.  M 

METRICAL  SYSTEM  OP 
MEASUREMENT. 
[10880.]— As  I  think  the  metrical  system  of 
measurement  should  be  more  generally  adopted  in 
this  country  than  it  is,  and  as  some  of  our  readme 
may  be  willing  to  adopt  it,  but  are  prevented  from  y 
doing  to  at  the  present  time,  by  not  being  in  posses- 
sion of  a  simple  method  of  constructing  a  metre 
scale,  I  beg,  with  your  permission,  to  inclose  the 
following  method  of  performing  the  operation,  which 
will  put  any  one  in  possession  of  a  scale  lutSoieniW 
correct  for  all  ordinary  purposes.    If  our  friends 
would  kindly  nse  this  scale,  instead  of  our  English 
one,  they  would  greatly  further  its  much-tc-be-debired 
universal  adoption  in  this  country. 


Draw  line,  A  B,  Sjjin.  in  length  ;  bisect  it  by  the 
line,  C  D,  at  rirht  angles  to  it.  At  any  distance 
below  A  B,  parallel  to  it,  and,  of  course,  at  right 
angles  to  C  D,  draw  the  line,  E  P.  Prom,  G,  the 
point  where  the  line,  C  D,  cuts  E  F,  set  off  5  equal 
parte  towards  E,  and  5  towards  F ;  divide  each  of 
these  parts  into  10,  thus  dividing  E  F  into  100 
parts.  Then  from  E  draw  a  line  touching  A,  and 
catting  C  D  in  H ;  draw  lines  from  each  of  the  100 
divisions  of  the  line,  EF,  towards  the  point,  H  ;  this 
will  then  diride  the  line,  A  B,  also  into  100  divisions, 
each  of  which  will  equal  one  millimetre;  at  the 
first  10  millimetres  put  the  figure  1,  at  the  second 
10  pnt  2,  at  the  third  put  3,  aud  so  on — then  each  of 
these  will  equal  a  centimetre.  The  length  of  A  B 
will  equal  a  decimetre,  and  10  times  A  B  will  equal 
1  metre. 

I  need  not  say  anything  about  the  facility  with 
which  calculations  are  made  when  measurements  are 
given  on  this  system,  as  anyone  who  will  use  it  will 
noon  find  that  out.  If  anything  in  the  above  is  not 
understood,  I  shall  be  glad  to  give  any  further  infor- 
mation. C.  W.  Croaaley. 

[10681.]— I  cannot  agree  with  A.  Trotter  (10608) 
in  his  suggestion  that  the  best  manner  of  becoming 
acquainted  with  the  various  denominational  terms 
of  the  metric  system,  and  of  their  values  in  English 
measure,  is  to  learn  them  by  rote.    In  the  first 

Elace  it  would  be  no  easy  task  to  learn  the  equiva- 
mts  in  English  measure  of  all  the  terms  in  use  in 
the  metric  system,  and  less  easy  to  remember  them 
even  in  round  numbers;  and,  secondly,  there  is  a 
much  readier,  more  correct,  and  more  philosophical 
way  of  comparing  off-hand  the  proportion  any 
metric  system  term  bears  to  our  own  measures. 

For  this  all  that  is  necessary  is  to  understand 
thoroughly  what  the  metric  system  consists  of,  and 
this  is  what  I  propose  to  explain.  It  will  be  more 
readily  done  and  more  easily  grasped  by  means  of 
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examples.  Tbe  unit  of  length  is  the  metre.  The 
metre  is  divided  into  tenths,  called  decimetres.  The 
decimetre  is  likewise  divided  into  tenths,  culled 
centimetres,  and  the  centimetres  into  tenths,  called 
millimetres.  Hero  we  have  Mr.  Trotter's  would-be 
stumbling-block. 

The  decimetre  is,  therefore,  the  tenth  part  of  the 
metre,  the  centimetre  the  hundredth,  and  the  milli- 
metre the  thousandth  part  of  that  unit.  Any  one, 
therefore,  who  knows  the  proportion  which  the 
metre  bears  to  the  yard,  can  readily  obtain  the 
value  of  so  many  millimetres  or  centimetres,  &c. 
But  it  will  bear  still  more  simplification.  So  far  I 
havo  given  tbe  subdivisions  only  of  the  metre  ;  the 
multiples,  in  the  same  manner,  proceed  in  decimal 
progression,  and  a  decametre  is  10  metres,  an 
hectometre  is  100  metres,  a  kilometre  1,000  metres, 
and  a  myriametre  10,000  metres.  In  the  same  way 
the  gramme  is  the  unit  of  weight.  Tbe  decigramme 
is  the  tenth  part,  the  centigramme  the  hundredth, 
and  the  milligramme  the  thousandth  part  of  the 
gramme.  Likewise  the  decagramme  is  10  grammes, 
the  hectogramme  100,  the  kilogramme  1.000,  and 
the  myriagramme  10.000  grammes.  Nothing  surely 
can  be  simpler  than  the  plan  of  the  system  so  far, 
and  whea  I  add  that  the  prefixes  to  the  subdiirisions 
are  derived  from  the  Latin — via.,  d#ci,  centi,  and 
milli ;  and,  further,  that  the  .prefixes  to  the  multi- 
ple* oomo  from  the  Greek — vis. ,  deca,  heeto,  kilo, 
aud  mi/Ha,  it  must  be  allowed  that  the  system  is 
not  only  simple,  but  very  readily  acquired  and 
easily  remembered.  It  needs  but  a  small  amount  of 
scholarship  to  distinguish  the  Latin  from  the  Greek 
terms,  ana  to  remember  the  former  stand  for  sub- 
divisions and  the  latter  for  multiples,  with  the 
respective  values  of  each  prefix. 

All  that  it  is  really  necessary  to  learn  by  heart, 
therefore,  is  the  value  in  our  measures  of  the  dif- 
ferent units  of  the  decimal  system.  I  have  given 
the  measures  of  length  and  of  weight ;  it  would  take 
up  too  much  space  to  give  in  similar  detail  the 
remaining  measures,  and  I  shall  confine  myself  to 
stating  the  units  of  each  with  their  value  in  English 
measure,  and  a  rough  approximation  of  the  equiva- 
lents to  the  multiple  in  most  common  use. 

Tbe  metre,  unit  of  length  =  1093  yards,  or, 
roughly,  39in. ;  8  kilometres  =  5  miles. 

The  gramme,  unit  of  weight  =  15  432  grains ; 
5  kilogrammes  =  111b. 

The  litre,  unit  of  capacity  =  l-76  pints  ;  1  hecto- 
litre =  22  gallons. 

Tbe  are,  unit  of  surface  is  100  square  metres,  and 
=  119  6  square  yards  ;  9  hectares  =  22  acres.  The 
ore  is  only  subdivided  into  the  centrare  =  1  square 
metre,  and  the  hectare,  or  10,000  square  metres,  is 
the  only  multiple. 

The  franc  unit  of  coin  or  money  »  9}d.  is  sub- 
divided into  decimee  and  centimes,  but  has  no  mul- 
tiples. 

I  have  already  covered  considerably  more  space 
than  I  intended  or  desired,  but  cannot  close  these 
hints  on  tbe  French  system  (generally  so-called, 
though  by  no  means  exclusively  French)  of  weights 
and  measures  without  drawing  attention  to  the 
manner  in  which  these  units  are  obtained,  for  it  is 
by  no  means  to  be  supposed  that  they  have  been 
arbitrarily  fixed. 

The  metre  unit  of  length  is  derived  from  the 
accurate  measurement  of  the  terrestrial  meridian, 
it  being  equal  to  the  ten-millionth  part  of  a  quarter 
of  this  arc.  From  the  metre  all  the  other  unit  ■  of 
weight  and  measures  are  directly  derived.  Thus 
the  cube  of  the  tenth  part  of  tbe  metre  or  deci- 
metre is  the  unit  of  capacity,  and  is  called  litre.  The 
weight  of  a  litre  of  distilled  water,  when  at  its 
greatest  density,  was  ascertained  and  the  thousandth 
port  of  this  weight  was  named  gramme,  and  became 
the  unit  of  weight.  And  so  on ,  each  unit  is  directly 
derived  from  another,  and  therefore  directly  refer- 
able to  a  measure  of  the  length  of  the  arc  of  a 
terrestrial  meridian.  Should  any  part  of  this  ex- 
planation of  the  metrical  system  be  still  obscure  to 
any  oue,  I  shall  be  happy  to  give  any  further 
explanation  in  my  power.        Tarn  o*  Shanter. 


[10682.] — If  a  reader  of  the  English  Mkchanic 
were  to  take  the  English  equivalent  of  a  millimetre 
to  be  as  A.  Trotter  gives  it— viz.,  -393708in.— with- 
out "  looking  it  up,'  he  would  be  misled  into  con- 
sidering the  same  to  be  al>ont  'ths  of  an  inch, 
whereas  the  real  decimal  03937,  &c.,  would  show  it 
to  be  above  Trfea  of  a  yard.  Following  A.  Trotter's 
suggestion,  I  append  the  British  equivalents,  in 
round  numbers,  of  the  French  measures  more  usually 
given  for  mechanical  purposes  : — 

Lenoth. 
1  metre  :  1  yard  3  inches. 
1  centimetre  :  f  inch,  or,  more  exactly,  "39371. 
1  millimetre :  03937. 

Weight. 
Gramme :  15J  grains. 
Kilogramme  i  2{lb.  avoirdupois. 

Capacity 

Litre :  lj  pints,  or  more  exactly,  1*76077. 

Leonard  Hughes. 


BOILER  PRESSURE  AND  HEAT  OP 
STEAM. 

[10683.]— Recently  I  have  been  interested  in  a 
steam-engine  for  some  friends  going  to  Natal.  The 
boiler  (vertical)  was  only  supplied  with  a  lever 
safety-valve  and  n  steam-gauge  (not  Bourdon's, 
bnt  I  think  Smith's).  At  the  last  moment  I  de- 
termined to  provide  my  friends  with  a  thermometer 
gauge.  This  led  me  to  look  at  the  books,  and  I 
found  to  my  horror  that  the  scales  showed  great 
divergence.  Take  Lardner  and  Ure  at  320,  a 
difference  of  5tb. — i.e.,  between  70  and  75.  I  had 
a  gauge  made  and  I  adopted  tbe  scale  which 
Casartelli,  of  Manchester,  uses.  This  showed  141t>. 
difference  at  320  between  itself  and  Lardner!  I 
adopted  this  scale  of  Casartelli's  because  I  was 
told  that  it  was  in  extensive  use  in  the  North  for 
portable  engines  (query,  is  it  purposely  made  to 
show  high  so  as  to  be  really  a  safety  gauge  r)  B?  so  I 
object  to  such  an  idea  because  the  user  would 
detect  the  difference  between  it  and  his  safety-valve 
and  stjam-gauge  (say  Bourdon),  and  be  so  dis- 
gusted with  his  thermometer-gauge  as  to  pay  no 
attention  to  it — a  step  in  my  opinion  to  be  regretted, 
as  I  think  a  thermometer-gauge  is  more  reliable 
than  a  gauge  which  is  dependent  on  springs.  I  have 
drawn  out  a  table  compiled  from  10  different 
sources,  some  old,  some  new,  and  some  practical 
working  scales,  as  Nos.  1  and  2.  It  is  as  follows  : — 

Steam  Heat  and  Actual  Pressure  on  Boiler. 
Tabular  Statement,  Showing  lbs.  Pressure 
per  Degrees  Pahr.  and  Cent.,  Compiled 
from  Different  Authorities  Quoted.  March, 
1870. 

N.B. — The  table  is  not  absolutory  accurate,  but  is 
within  1  degree. 
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As  merchants  gay,  "  E  and  O  excepted,"  but  I 
think  it  is  a  faithful  digest  within  lib.  more  or  less. 

My  friend's  boiler  was  proved  up  to  1201b.  per 
square  inch.  He  intends  to  work  at  401b.  I 
warned  him  never  to  exceed  60lb. ,  and  to  work  at 
under  that  if  he  possibly  could.  To  insure  his  not 
working  at  above  601b.  I  had  the  scale  mado  to 
cease  at  60,  and  then,  to  prevent  accident  to  the 
thermometer,  I  had  a  safety  chamber  at  the  top. 
I  think  a  thermometer-gauge  the  best,  because  it 
cannot  lie,  because  it  cannot  have  niggers,  whether 
of  iron  or  flesh  and  blood,  put  on  the  safety-valve, 
because  it  is  not  capablo  of  wearing  out  or  being 
deranged  save  by  actual  breakage.  For  the  purpose 
of  provoking  discussion  I  lay  it  down  as  an  axiom 
that  no  boiler  ought  to  be  worked  without  a 
thermometer- gauge.  Fortunately  expense  cannot 
ho  urged  against  it,  for  it  is  cheaper  than  an 
ordinary  steam-gauge  (Bourdon  or  other).  I  will 
anticipate  an  objection  which  will  possibly  be  made 
when  high  pressures  are  used — via.,  the  great 
length  of  the  thermometer  if  a  good  open  scalo  is 
used.  To  such  objectors  I  reply,  have  two — the  one 
212  Fahr.  to  355  Fnhr.  (say  1301b.  pressure),  the 
other  340  Fahr.  to  382  Fahr.  (say  1751b.  pressure. 

B.  P.  A. 

BOILER  CORROSION. 

[10684.1— Foub  or  five  years  ago  a  boiler  was 
repaired  In  this  city.  The  workman,  after  com- 
pleting the  job,  being  in  a  hurry,  left  his  overalls, 
a  piece  of  canvas,  and  a  mallet  in  the  boilor,  where 
they  remained  until  it  became  necessary  to  repair 
it  again  a  short  time  ago.  Upon  examination  it  was 
found  to  be  mueh  corroded,  except  in  tbe  part 
covered  by  the  canvas,  which  appeared  to  be  nearly, 
if  not  quite,  oe  sound  as  when  tho*e  articles  were 
left  in  it.  The  water  snpplied  to  the  city  is  soft, 
and  so  strongly  impregnated  with  vegetable  matter 
that  it  has  a  disagreeable  taste  in  summer.  Can 
that  hasten  corrosion  -  Why  did  the  cloth  preserve 
the  part  it  covered  P  Would  it  not  be  worth  trying 
the  experiment  of  lining  the  inside  of  a  boiler  witn 
canvas  or  tarpaulin?  The  cost  would  not  be  much, 
and,  if  it  would  make  the  boiler  last  a  few  years 
longer,  money  would  be  saved  by  it.  I  was  told  a 
few  days  ago  that  a  boiler  had  been  used  in  a  bakery 
in  this  city  for  25  years  without  needing  repairing, 
and  that  when  the  proprietor  gave  up  business,  and 
ceased  using  it,  it  was  apparently  as  strong  and  good 
as  when  first  used.  It  was  supplied  with  water 
from  a  well ;  the  water  was  clear  and  hard.  Could 
that  have  hail  anything  to  do  with  its  preservation? 

Halifax,  N.S.  D.  Fraser. 

LOCOMOTIVES. 

[10685.] — The  Midland  locomotive  superintendent 
does  not  seem  to  share  "  Express  Driver's  "  anti- 
pathy to  bogies.  Before  leaving  the  Great  Eastern 
Mr.  Johnson  rebuilt  one  or  two  of  the  regular  ex- 
press engines,  enlarging  the  boilers,  and  placing  the 
front  on  an  Adams's  bogie.  These  engines  are  the 
steadiest  that  I  have  ever  ridden  on,  and  are  general 
favourites  on  the  line.  They  have  outeide  cylinders 
aud  single  7ft.  driving  wheels.  Mr.  Johnson  also 
built  two  new  4-  coupled  bogie  engines  of  very  large 
size  with  inside  cylinders. 

I  can  add  my  testimony  to  the  efficiency  of  the 
G.  N.  R.  bogie  engines,  having,  some  little  time 
since,  travelled  on  one  of  them  from  King's-cross  to 
Peterborough  with  an  express  train.  It  was  a 
"  greasy  "  day  for  the  rails,  and  we  had  a  load  of 
13  carnages.  The  steam  never  fell  below  130,  and 
the  time  (94  minutes)  was  kept  exactly,  with  no  un 
due  hurrying  down  inclines.  O. 


MOTION. 

[10686. j— We  are  told  that  a  Greek  sage  having 
been  asked  the  question  what  is  motion,  replied 
by  walking  across  the  room  and  saying,  "  Behold, 
you  see  motion,  but  what  it  is  I  cannot  tell  you. 
Now,  it  appears  to  me  that  this  matter  cannot  be 
readily  settled,  and  so  curtly  dismissed ;  and,  fur- 
thermore, that  the  answer  of  the  sage  is  open  to  a 
good  deal  of  exception.  Possibly,  had  he  mora 
thoroughly  considered  the  subject,  his  reply  wo 
have  been  more  in  the  following  strain : — 

"My  friend,  you  see  mo  as  I  move  across 
room,  but  if  you  therefore  imagine  that  you 
motion  itself  you  fall  into  a  very  palpable  error  ; 
wo  can  see  material  bodies  alone,  and  of  them  tho*o 
only  which  emit  or  reflect.  Eject  from  your  mind, 
therefore,  the  fallacy  that  motion  is  visible.  What 
you  see  is  my  person  successively  in  different  posi- 
tions relatively  to  the  other  persons  and  thinxrs 
near  me;  you  see  the  persons,  and  you  see  the 
things,  but  you  infer  the  motion,  and  in  this  instance 
your  inference  is  correct,  although  there  is  hardly  any 
mistake  more  common  that  of  inferring  a  motion 
which  does  not  exist.  Distinguish,  therefore,  care 
fully  between  the  two  questions,  What  is  motion? 
and  where  is  motion  ?  Thus,  also,  if  your  question 
had  been,  what  is  life?  or  what  is  matter?  I  mif^ht 
have  pointed  to  a  man  or  to  a  stone,  and  replied  to 
you,  Behold,  here  you  see  life,  or,  here  matter,  but 


Digitized  by 


Google 


March  81,  1876.     ENGLISH  MECHANIC  AND  WOBLD  OP  SCIENCE:  No.  575. 


71 


what  life  is,  or  what  matter  is,  I  am  unable  to  de- 
clare." Bat  such  a  reply,  notwithstanding  the  im- 
posing profundity  of  manner  observed  in  its  delivery, 
would  be  both  exceedingly  shallow  and  very  mis- 
leading, as,  argument  apart,  I  may  perhaps  show 
you  by  varying  the  instance,  for  similarly  I  might 
say,  pointing  to  a  ship  at  sea.  Behold  yonder  you 
we  navigation,  but  what  navigation  really  is,  T 
eannot  tell  ;  or,  again  putting  my  finger  on  a  coin 
I  might  observe,  In  this  coin  you  see  that  general 
tad  complex  condition  of  things  which  men  de- 
nominate wealth — a  term  which  I  cannot  otherwise 
explain  to  you.  In  tbeso,  and  all  such  instances 
we  tee  the  person  or  object ;  but  if,  seeing  them, 
we  assume  that  we  therefore  perceive  that  general 
principle  or  condition  we  mentally  associate  with  tho 
instance,  we  grossly  deceive)  ourselves,  and  ascribe 
to  the  corporeal  vision  functions  which  belong  ex- 
clusively to  the  unwindowed  chambers  of  the  brain, 
for  In  fine,  althongh  it  may  be  an  easy  matter  to 
point  out  a  particular  instance,  the  finger  is  not  bo 
readily  laid  upon  a  general  principle. 

Nor,  my  friend,  can  you  be  too  cautious  in  accept- 
ing the  definitions  usually  provided  for  the  term 
motion,  inasmuch  as  they  are  either  no  more  than 
translated  or  synonymous  expressions — thus  adding 
a  trifle  to  your  Knowledge  of  words,  bnt  nothing  to 
your  knowledge  of  nature — or  they  contain  some 
overnight  or  error  which,  when  brought  into  view 
proves  that  the  real  significance  of  the  thing  ue  cal 
motion  b  not  rightly  comprehended.  Moreover, 
there  is  another  liability  to  error  against  which  I 
would  caution  yon.  Do  not  mistake  a  part  for  the 
whole,  for,  touching  the  definition  most  commonly 
given,  even  granting  it  to  be  true  that  motion  is 
ever  accompanied  by  a  '  change  of  place.'  it  is  by 
no  means  to  be  assumed  that  change  of  plaee  forma 
the  snm  total  of  the  property  in  question,  for  are 
sot  time  and  direction  ju.it  as  truly  necessary  con- 
stituents of  motion  ?  Hence,  in  addition  to  the  par- 
ticular condition  specified,  there  may  be  other  and 
unrecognised  conditions  of  equal  or  even  greater 
significance,  none  of  which  must  be  overlooked  in  any 
proper  definition  of  the  word.  You  are  pleased  to 
regard  me  as  a  philosopher,  and  are  possibly  sur- 
prised to  hear  me  thus  confess  my  ignorance  con- 
cerning such  an  exceedingly  common  thing  as  motion, 
but  I  may  possibly  lessen  your  surprise  by  putting 
your  question  in  my  own  words  as  thus  :— 

The  first  and  most  obvious  fact  whioh  arrested 
my  attention,  when  I  commenced  the  study  of 
nature,  was  this— many  and  important  portions  of 
the  universe  about  me  were  ever  changing  their 
positions,  forms,  magnitudes,  and  aspects,  which 
changes  were  referred  to  a  very  general  property  of 
things  called  motion.  When  I  sought  for  an  ex- 
planation by  looking  more  closely  into  nature's 
machinery,  to  my  surprise  I  detected  this  property 
everywhere,  and  learned  that  it  was  a  prime 
element  in  all  phenomena,  and  even  that  while 
some  of  its  modes  are  the  only  criteria  of  hie  it  is 
scarcely  less  active  in  death.  I  say  that  this  con- 
dition, which  at  first  I  thought  characteristic  of 
some  things  only,  I  found  either  by  actual  observa- 
tion, or  by  undoubted  inference,  to  be  predictable  of 
all  things,  and  I  thus  became  impressed  with  the 
feeling  that  in  the  profound  bosom  of  Nature  there 
lay  concealed  the  demon  of  illimitable  unrest, 
whose  presence  is  felt  in  tremor,  revolution,  or 
change,  even  to  her  remotest  extremities. 

As  I  continued  to  ponder  this  great  matter, 
various  difficulties  gradually  manifested  themselves, 
and  among  these  pre-eminently  the  two  following  :— 

(1)  la  the  contemplation  of  motion,  as  of  every 
other  natural  property,  I  found  myself  unable  to 
determine  to  what  extent  the  existence  of  that 
property  was  dependent  on,  and  independent  of,  the 
mind  contemplating  it ;  after  much  excogitation  I 
found  it  impossible  to  hold  the  qualities  and  con- 
ditions of  things  at  arm's  length,  as  it  were,  from 
the  mind's  eye,  so  as  completely  to  eliminate  my 
own  personality  from  tho  supposed  independent  ex- 
ternal phenomena,  and  thus  my  speculations  con- 
cerning motion  naturally  becoming  associated  with 
those  concerning  time  and  space,  and  these  again 
becoming  complicated  with  the  still  more  difficult 
questions  relative  to  mind  and  sense,  I  at  last 
became  wholly  unintelligible  even  to  myself,  and 
was  compelled  to  give  up  the  problem  in  despair. 

(2)  The  other  difficulty  is  altogether  different.  It  is 
easy  to  measure  your  neighbour's  field,  its  boun- 
daries are  within  easy  reach  ;  and  these,  including 
so  much,  exclude  all  tho  world  outside.  The 
mensuration  of  a  plain,  whose  limits  are  practically 
as  inacee.-  sible  as  tho  horizon,  is,  however,  a  far  more 
difficult  matter.  Exactly  so,  in  defining — in 
determining — the  extent  and  boundaries  of  words, 
lean  tell  you  precisely  what  is  an  Athenian  or  a 
The  ban.  but  am  a  good  deal  puzzled  to  answer  the 
tartly  broader  question,  what  is  man?  And  if 
powerless  in  this  instance,  how  much  more  must  I 
he  unable  to  affirm  (exoopt,  of  course,  provisionally 
or  arbitrarily)  of  the  term  motioB  that  it  means  so 
much  and  no  more,  inasmuch  as,  like  tho  boundless 
plain,  the  infinite  variety  of  its  modes,  and  the  im- 
measurable domains  which  it  occupies,  present  no 
trait*  within  the  reach  of  my  utmost  vision.  That 
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easily  shown-  The  most  general  conception  and  de- 
finition of  motion  must  exclude  all  reference  to 
matter,  for  in  the  first  place  the  very  existence  of 
matter  is  itself  a  question,  and  secondly,  granting 
its  existence,  it  would  be  assuming  far  too  much  to 
confine  the  property  in  question  to  material  bodies 
only,  since  it  is  apparently  oftentimes  present 
where  the  material  condition  is  absent.  And  thus 
from  these  few  considerations  alone  you  will  perhaps 
be  led  to  see  that  the  question  I  put  to  you  is  not  to 
be  met  by  an  answer  whose  flippancy  is  perhaps 
equal  to  its  fallacy,  but  that,  simple  as  it  appears, 
it  is  truly  one  which  demands  much  patient  thought. 
It  is  true  that  I  see  where  motion  is  every  moment 
of  my  waking  existence— I  can  even  measure  it, 
and  number  it,  and  call  it  by  other  and  more  eru- 
dite names.  I  do  not,  therefore,  my  good  friend, 
ask  you  for  its  other  names,  nor  for  its  number, 
nor  measure,  nor  localities,  but  simply  what  it  it  t 
For  my  own  part,  I  candidly  confess  myself  unable 
to  satisfy  your  curiosity,  and  you  must  be  content 
to  gather  from  my  reply  the  truth  of  the  twofold 
paradox — one-half  of  the  universe  is  best  seen  with 
the  eye  closed,  and  to  be  ignorant  of  a  matter 
sometimes  requires  a  certain  amount  of  knowledge. 

Thanking  Mr.  E.  P.  Toy  for  his  thoughtful 
letter  (10548)  on  this  subject,  I  beg  to  ask  him,  in 
reference  to  the  axiom  which  he  seems  inclined  to 
adopt—"  motion  is  caused  by  the  continued  action 
of  one  body  upon  another" — to  explain  the  mean- 
ing of  the  term  "  action  "  as  hero  used. 

Aletheus. 


SWIMMING-. 

[10687.] — Mant  correspondents  have  answered 
this  query— viz.,  whothor  it  is  easier  to  swim  in 
deep  or  in  shallow  water?  and  in  different  ways. 
The  preponderance  of  opinion  seems  to  be  on  the 
side  of  those  who  affirm  that  swimming  in  deep 
water  is  the  easier.  But  the  reasons  given  for  their 
opinion  by  those  who  thus  agree  in  answering  the 
question  are  varied. 

Some  have  said,  "because  deep  water  is  more 
buoyant ;"  some  "  because  of  the  portion  taken  by 
the  swimmer  being  more  nearly  vertical  in  deep  than 
in  shallow  water ;"  and  one  ("  C.  8.")  has  said 
that  it  is  because  when  the  swimmer  is  in  deep  water 
there  is  less  force  of  gravity  acting  upon  him  than 
in  shallow,  and  consequently  he  does  not  displace  so 
mnch  water,  giving  as  the  reason  for  the  difference 
in  the  force  of  gravity  in  the  two  eases  that  the 
density  of  water  is  two-elevenths  of  that  of  the 
earth,  and  that  therefore  there  is  less  mass  to  draw 
the  swimmer  towards  the  centre  of  the  earth  (and  as 
a  consequence,  down  in  the  water),  when  the  swimmer 
has  a  large  body  of  water  under  him,  than  is  the  case 
when  the  mass  of  matter  over  which  he  floats  is  of 
greater  density  than  water. 

Now  I  expressed  in  your  columns  (Feb.  18)  the 
second  of  the  three  opinions  above  referred  to,  and 
believed  it  to  be  the  correct  solution  of  the  question, 
and  that  gravity  had  nothing  to  do  with  it,  until 
a  perusal  of  an  article  in  the  English  Mechanic 
on  the  10th  of  March  seemed  to  me  to  confirm 
C.  S.'a  "  view  entirely.  I  refer  to  the  description 
of  Mr.  C.  W.  Siemens'  bathometer.  This  instru- 
ment is  used  for  the  purpose  of  ascertaining  the 
depth  of  the  sea  without  a  sounding  fine,  and  is 
described  as  consisting  of  a  perpendicular  tube  filled 
with  mercury,  having  a  saucer-like  termination  at 
each  end.  The  lower  end  is  closed  by  a  thin  elastic 
steel  plate,  supported  on  two  spiral  springs  of  the 
same  length  as  the  mercurial  column.  The  pressure 
of  the  mercury  on  the  bottom  plate  varies  with  the 
gravity,  and  that  varies  with  the  depth  of  the  sea. 
ii  thin  layer  of  paraffin  floating  on  the  mercury 
enters  a  fiat  spiral  tube  on  the  top  of  the  instrument, 
and  advances  or  recedes  with  the  rise  or  fall  of  the 
mercury,  and  thus  indicates  on  a  scale  the  depth  of 
the  sea  in  fathoms  at  any  moment. 

In  this  description  the  density  of  the  earth  is  said 
to  be,  "  roughly  speaking,  twice  that  of  sea  water." 
and  Mr.  Siemens  is  said  to  have  found  that  the 
results  obtained  with  his  instrument  approximated 
to  those  obtained  by  means  of  a  sounding  line. 

Does  not  the  fact  of  such  an  apparatus  as  above 
described  being  successful,  and  depending  entirely 
on  the  principle  which  "C.  S."  refers  to  as  the 
reason  why  deep-water  swimming  is  the  easier, 
prove  conclusively  that  the  view  taken  by  the 
majority  of  your  correspondents,  and  the  reason  for 
that  view  stated  by  "  C.  S."  is  the  correct  one? 

Law  Student. 


PBOST  TURNS  GBOWN  BY 
MAGNETISM. 

[10688.]— LmNO  in  Nova  Scotia,  with  its  six 
months'  winter,  it  may  be  conceeded  that  we  have 
greater  opportunities  for  studying  the  phenomena 
of  frost  in  all  its  varied  exhibitions  than  a  resident 
in  England,  and  forms  might  be  accidentally  ob- 
served here  which  wonld  have  to  be  watched  for 
with  you.  Having,  therefore,  accidentally  witnessed 
some  frost  ferns  in  the  process  of  growing  on  a 
window  pane,  we  had  the  curiosity  to  watch  them. 


this  difficulty  is  not  altogether  imaginary  may  be  and  were  astonished  at  the  result.   Two  fronds  shot 


out  from  the  sash  at  oblique  angles,  so  that  they 
were  bound  to  meet.  They  were  each  about  liin. 
long.  The  under  frond,  to  my  astonishment,  just 
before  touching  the  upper  one  was  suddenly  checked, 
and  the  fine  needle  point  dissolved  and  scattered, 
while  the  upper  frond  continued  on  its  away,  ap- 
parently unconscious  of  its  being  the  death  of  a 
fellow-frond. 

While  I  was  wondering  at  tlri>  strange  exhibition 
of  an  unknown  force,  another  frond  was  making  its 
way  from  underneath.  This  one  also  would  meet 
the  upper,  and  I  gazed  anxiously  to  see  if  a  similar 
calamity  would  befall  it.  But,  stranger  still  to 
relate,  the  sharp  needle  poiqt  of  the  under  frond,  on 
nearing  the  upper,  distinctly  curved  outwards,  as  if 
repelled  by  the  upper  frond,  and  then  instantly  fell 
into  disorder  and  confusion  like  its  mate.  The 
upper  then  held  on  its  own  way  till  it  dashed  into  a 
frond  larger  than  itself. 

Curious  to  test  these  observations,  I  washed  off 
the  pane  again,  and  this  fame  beheld  a  different 
exhibition  of  force.  Two  fronds  started  from  one 
centre,  curving  downwards,  while  one  from  under- 
neath curved  upwards.  I  watched  the  collision, 
expecting  a  similar  result  to  the  preceding,  but  was 
disappointed.  The  under  frond,  instead  of  being 
repelled,  dashed  into  the  nearest  upper  one,  and 
there  remained,  but  the  part  of  the  upper  frond 
hanging  beyond  the  point  of  connection  drooped, 
died,  and  dissolved.  This  was  not  all,  however,  for, 
to  cap  the  climax,  the  uppermost  of  the  fronds  was 
instantly  struck  dead  also. 

These  strange  phenomena  inflamed  my  curiosity 
so  much  that  I  have  experimented  several  times 
since  with  somewhat  similar  results.  I  find,  more- 
over, that  only  a  few  degrees  of  frost  is  best,,  and 
the  pane  may  require  to  be  washed  again  and  again 
before  individual  fronds  of  sufficient  length  are 
obtained  without  being  crowded  or  having  then- 
action  interfered  with  by  smaller  shoots. 

I  washed  a  pane  when  the  thermometer  was  10° 
below  zero,  but  the  cold  was  too  intense,  for  the 
fronds  dashed  at  lightning  speed  from  every  quarter, 
and  were  instantly  congealed. 

We  have  now  given  the  facts,  let  us  offer  an 
explanation.  We  have  stated  that  these  fronds 
were  grown  by  magnetism — how  do  we  prove  it  bo  ? 
In  the  face  of  any  other  explanation  to  the  contrary, 
we  would  not  positively  assert  that  it  is  so,  but  we 
know  of  no  other.  It  is  well  known  that  similar 
poles  of  a  magnet  repel  each  other,  while  opposite 
poles  attract.  This  is  shown  by  placing  a  magnet 
under  a  pane  of  glass,  scattering  iron  filings  over  it, 
and  tapping  the  glass.  The  filings  arrange  them- 
selves in  curved  lines  from  one  pole  to  the  other  by 
the  attraction  of  opposite  poles.  This  is  the  simple 
explanation  of  those  "magnetic  curves"  which 
Faraday  tried  for  so  long  to  discover. 

All 'the  fronds  issued  from  a  similar  pole,  and,  as 
the  upper  was  the  larger  frond,  it  repelled  or  killed 
the  lower  ones,  because  in  magnetism  the  greater 
always  influences  the  less.  The  two  upper  fronds 
were  from  the  same  pole,  and  the  under  one  from 
an  opposite  pole— consequently  they  attracted  each 
other.  But  the  circuit  of  magnetism  or  electricity 
being  complete  at  the  point  of  contact,  the  force  was 
withdrawn  from  the  part  that  overhung,  and  conse- 
quently it  died.  The  uppermost  of  the  fronds  being 
from  a  similar  centre  necessarily  had  the  force  drawn 
from  it  also,  so  H  had  to  die  too. 

Such  is  the  explanation  we  offer,  and,  it  may  be 
admitted,  plausible  enough,  but  as  to  its  correctness 
we  leave  to  your  numerous  readers  and  corre- 
spondents to  judge,  and  if  any  have  a  different 
explanation  we  should  be  glad  to  hear  it. 
Halifax,  Nova  Scotia.  And.  Dewar. 


FOOT  AND  MOUTH  DIBKABB. 

'.}— Will  you  be  kind  enough  to  give  me 
space  for  a  few  remarks  on  the  treatment  of  pleuro- 
pneumonia^— foot  and  mouth  disease?  I  know  little 
or  nothing  as  to  the  treatment  pursued  by  veterinary 
surgeons.  My  recommendations  are — tor  foot-rot, 
and  as  a  preventive  of  the  same — to  drive  cattle, 
sheep,  Ac.,  through  a  shallow  tank,  having  six  or 
or  more  inches  of  hot  pine  tar.  This  is  done  in 
Australia,  for  foot-rot  in  sheep,  with  great  success. 
The  cattle  may  be  driven  between  a  funnel-shaped 
double  fence,  in  the  gullet  of  which  the  shallow  iron 
tank  is  placed,  with  a  hollow  made  in  the  ground, 
for  the  fire  to  maintain  the  proper  temperature. 
For  pleuro-pneumonia  I  would  recommend  a  com- 
bination of  gas-tar  and  the  refuse  lime  from  gas- 
works. The  workmen  who  are  constantly  breathing 
the  fumes  of  these  substances  are  said  to  be  singu- 
larly exempt  from  chest  diseases,  and  the  poor  of 
Australia  are  said  to  lead  their  children  to  gas- 
works to  inhale  the  fumes  of  gas-lime  for  the 
whooping-cough.  The  writer  has  such  a  high 
opinion  of  the  healing  and  curative  qualities  of  pine 
or  Stockholm  tar,  from  having  received  instant 
relief  and  speedy  cure  of  chest  cold  and  sciatica! 
pains  of  ntense  severity,  that  he  would  by  all  means 
try  it  in  many  cases  of  a  cognate  nature.  Some 
medical  men,  I  have  read,  have  now  discarded  the 
once  famous  carbolic  acid  in  favour  of  pure  conl-tar 
for  special  wound  cases.  Man  us. 
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A  SUGGESTED  NEW  METHOD  OP  PRO- 
DUCING THE  PARABOLIC  CURVA- 
TURE FOR  THE  SPECULA  OP  RE- 
FLECTING TELESCOPES,  Ac. 
[10690.] — About  four  months  ago  the  idea  oc- 
curred to  me  that  it  might  be  possible  to  utilise  the 
fact  of  the  concavity  of  the  surface  of  rotating 
liquid  in  the  production  of  the  mirrors  for  our  re- 
flecting telescopes  and  other  instruments,  in  which 
a  converging  effect  without  the  use  of  a  lens  is 
necessary.  Knowing  the  properties  of  the  parabolic 
mirror  which  render  it  so  valuable  in  optical  research, 
the  first  question  which  naturally  presented  itself 
was ,  what  is  the  name  of  the  cnrve  which  the  sur- 
face—or rather  a  medium  section  of  the  surface 
coincident  with  its  axis — of  rotating  liquid  assumes. 
From  theoretical  deductions,  I  came  to  the  conclu- 
sion that  the  curve  was  a  parabola,  or  what  is  the 
same  thing  expressed  differently,  that  the  form  of 
the  whole  surface  was  paraboloid.  To  be  quite  suro, 
however,  I  addressed  a  query  to  this  valuable 
journal,  which  appeared  in  your  issue  of  March  3, 
No.  571,  under  the  heading  "  Curve,"  and  bearing 
my  initials,  "  H.  W."  The  principal  answer  to 
this  according  with  my  own  view,  I  at  once  resolved 
to  test  the  practicability  of  the  idea  by  actual  ex- 
periment, and  being  but  a  junior,  having,  therefore, 
little  money  to  spend  on  "  original  investigation,"  I 
determined  to  follow  the  example  of  Faraday, 
and  make  my  apparatus  out  of  "  nothing  " — that  is, 
from  snch  material  as  the  bouse  afforded.  By  per- 
forming the  process  of  addition  and  subtraction  on 
a  chain-stitch  sewing-machine,  turning  it  half-way 
upside  down,  and  holding  it  so  in  the  vice,  I  suc- 
ceeded in  producing  a  small  table  which  oould  be 
rapidly  rotated.  On  March  11  a  small  cylindrical 
ressel,  containing  a  mixture  of  plaster  of  Paris  and 
water,  was  placed  upon  this  table,  which  was  then 
turned  with  a  suitable  velocity  for  a  considerable 
time.  This,  however  did  not  succeed,  probably 
from  some  fault  in  my  manipulation.  The  next 
experiment  was  conducted  thus  :  The  cylindrical 
reasel  was  half  filled  with  boiling  water,  into  which 
a  piece  of  wax  candle  was  put,  so  that  when  melted 
it  formed  a  pellicle  of  about  the  thickness  of  a  half- 
crown.  A  steady  rotatory  motion  was  then  com- 
municated to  the  vessel,  and  continued  until  the  wax 
had  set.  The  result  was  a  beautifully  perfect  para- 
boloid, which,  since  the  motion  was  rather  slow, 
was  of  long  focus.  The  surface  of  the  wax  was  as 
smooth  as  though  it  bad  been  melted  and  poured  on 
highly  polished  glass.  If  my  arm  could  communi- 
cate a  motion  having  such  a  result,  what  might  not 
be  expected  from  machinery  especially  designed  ?  A 
plaster  cast  from  this  mould  might  serve  as  the  core 
or  basis  of  a  casting  in  metal,  or  perhaps  the  metal 
might  be  directly  deposited  with  a  bright  and  shin- 
ing surface  by  the  method  of  galvanoplastics.  On 
this  point  I  should  like  the  opinion  of  Sigma." 

In  conclusion,  let  me  say  that,  if  this  suggestion 
ahould  meet  with  any  favour  from  those  competent 
to  judge,  I  shall  bo  most  happy  to  forward  drawings 
and  descriptions  of  the  machinery  suitable  for  the 
carrying  out  of  the  process  on  a  large  scale.  The 
reason  I  have  not  written  before  has  been  that  I 
wished  to  make  more  accurate  experiments,  and  put 
the  idea  more  to  the  test,  but,  seeing  the  suggestion 
contained  in  reply  25272  (an  answer  to  my  own 
query),  have  Bent  you  what  little  I  know  of  the 
matter.  Harry  Watson. 

Lincoln- road  East,  Peterborough. 


THE  PATH  OP  A  SATELLITE. 

[10691.] — Thb  curve  described  by  a  satellite,  if 
we  neglect  eccentricity  an -1  inclination,  may  be  de- 
fined by  the  following  pair  of  equations  : — 

x  =  A  cos.  0  +  a  cos.  nO. 
V  =  A  sin.  6  +  a  sin.  n$. 

Where  A  is  the  radius  of  the  planet,  a  that  of  the 
iiatellite.  6  the  angle  described  by  the  radius  vector 
of  the  planet  measured  from  the  line  passing  through 
the  three  bodies  when  the  satellite  is  in  opposition, 
and  n  the  ratio  of  the  mean  motion  of  the  satellite 
to  that  of  the  planet ;  x  and  y  the  co-ordinates  of 
any  point  in  the  curve.  This  curve  might  be  called 
"the  satellite  curve."  It  is  one  of  which  the 
epicycloid  is  a  particular  case — to  wit,  when  n  = 

— .  For  the  moon  the  value  of  —  is  about  400, 
a  a 
whereas  that  of  n  is  not  much  tnoro  than  13,  so 
that  the  speed  of  the  moon,  and,  consequently,  the 
mass  of  the  earth,  upon  which  it  depends,  would 
hare  to  be  greatly  increased  in  order  that  it  might 
describe  an  epicycloid.  It  may  be  remarked,  also, 
that  the  above  equations  represent  the  path  of  the 
extremity  of  a  watch  hand,  used  by  "  F.  R.  A.  8." 
as  an  illustration  of  the  path  of  the  moon. 

By  the  way,  the  following  paradox  appeared  in 
p.  15,  letter  10626,  of  your  columns :— "  In  order 
that  the  point  of  the  hand  of  the  piece  of  mechanism 
should  always  move  concave  to  the  post,  the  band 
must  perform  its  motion  in  the  same  time  as  the 
locomotive. "  Win.  Anderson. 


ROLLER  SKATES. 

[10692. ] — As  your  readers  seem  much  interested 
in  roller  skates,  I  beg  to  inclose  a  sketch  of  one 
which  I  devised  and  put  together,  amateur  fashion, 
some  months  ago.  It  works  well,  and  seems  to  me 
to  possess  some  features  of  novelty.  As  the  screw 
is  the  mechanical  power  by  which  it  works,  my 
friends  call  it  the  "  Archimedean." 


F  /  C  ./ 


The  roller  carriages,  R  R,  are  attached  to  the 
ends  of  a  casting,  C  C,  by  a  vertical  bolt,  permitting 
horizontal  rotation.  This  casting  is  hinged  to  the 
sole-board  longitudinally  ;  the  latter,  which  can  tilt 
to  either  side,  carries  a  segment  of  a  screw,  S  S,  the 
periphery  of  which  works  in  a  groove  in  a  diagonal 
connecting  rod,  D  D.  This  rod,  being  held  in  posi- 
tion by  the  rollers  as  they  rest  on  the  ground,  is 
moved  backward*  or  forwards,  when  the  screw  oscil- 
lates to  either  side  with  the  sole,  convergence  of  the 
rollers  being  the  result.  The  parallel  motion  of 
Watt  suggested  the  idea,  though  the  reader  may 
find  some  difficulty  in  drawing  a  parallel  between 
the  two. 

Fig.  1  is  a  plan ;  Fig.  2  a  diagram  to  show  the 
action  of  the  connecting  rod. 
126,  Sandford-road,  Dublin.  D.  D.  Redmond. 


FIDDLER'S  KEYED  VIOL. 
( 10693.]  —  Would  "  Fiddler  "  kindly  explain 
something  I  do  not  quite  understand  in  his  keyed 
viol?  When  the  bow  is  at  the  half  stroke  (as  in 
Fig.  1)  by  pressing  down  one  of  the  keys,  I  can  un- 
derstand the  eonneotor,  C,  brings  the  bow,  B,  in 
contact  with  string,  S  ;  but  when  the  bow  is  at  the 
end  of  its  stroke,  the  bow  will  be  in  the  position  as 


dictation  lesson  to  a  pupil  ;  and  I  should  hardly 
have  been  surprised  to  find  a  bit  of  English  history 
intervening  between  the  paragraphs.  A  rest  from 
a  small  lathe,  with  a  forked  foot  as  shown,  will  be 
found  of  great  service  for  the  purpose  named, 
placed  as  sketched  here.  With  a  self-acting  lathe 
the  case  is  different,  as  there  is  ample  room  to 
attach  snch  backstays  to  the  saddle.  J.  L. 

OVERHEAD  MOTION  FOR  LATHES. 

[10695.]— Adverting  to  the  letter  of  "  Amateur 
Turner"  (10595)  and  "  D.  H.  Q."  (10517)  while 
thanking  them  for  the  prices  quoted.  I  am  sorry 
to  say  that,  in  this  remote  locality,  steam-piping, 
even  at  the  gasworks,  is  as  yet  unknown,  nor  is 
there  any  machine- shop  in  the  place  where  I  could 
get  shafting  square-centred.  My  lathe,  as  I 
before  stated,  cannot  take  in  a  38in.  shaft,  so  I  am 
at  a  standstill  at  present. 

Pembroko  Dock.  R.  W.  F 

A  SIMPLE  BLOWPIPE  APPARATUS. 

[10696. J— The  arrangement  engraved  is  prac- 
tically of  little  use.  A  bottle  weighing  about  151b. 
will  have  to  be  lifted  up,  and  all  the  connections  re- 
made, about  every  three  or  four  minutes  or  of  toner, 
with  an  ordinary  small  blow-pipo  for  soldering. 
Where  the  user  is  too  poor  to  nfford  a  small  cheap 
foot-blower,  specially  made  fo*  the  purpose,  the  best 
plan  is  to  use  a  pair  of  common  houBe  bellows, 
weighted  on  the  upper  hannle.  By  tho  arrangement 
of  a  string  within  reach  of  the  hand  the  bellows  can 
be  re-inflatcd  instantly  without  trouble,  which  is  not 
the  case  with  the  double-bottle  arrangement.  The 
latter  is  most  objectionable  in  use,  as,  like  many 
other  intermittent  powers,  it  generally  stops  short 
just  at  the  moment  it  is  most  wanted,  and  frequently 
spoils  the  result  of  an  operation,  wasting  both  time 
and  material.  Thos.  Fletcher. 


seen  at  Fig.  2,  and  to  be  in  this  position  the  bow 
hair  would  have  to  be  longer  than  at  Fig.  1 ,  or  else 
the  connector  will  have  to  press  very  hard  indeed  on 
the  bow  to  bring  it  in  contact  with  the  string. 
Would  "  Fiddler"  please  explain  how  to  keep  the 
bow  in  connection  with  the  string,  and  at  the  same 
tension  during  the  whole  of  its  stroke.     H.  King. 


BACK8TAY  FOR  LATHE. 
[10694.]— There  is  a  palpable  mistake  in  the 
account  of  a  backstay  in  last  week's  English 
Mechanic,  in  which  I  have  confused  two  distinct 
and  separate  lathe  adjuncts— the  one  illustrated  not 
being  even  possible  on  a  slide-rest,  as  will  bo  evident 
at  a  glance  to  any  one  who  knows  what  a  slide-rest 
is  because  there  is  but  about  Jin.  to  Jin.  between 
the  top  plate,  on  which  the  tool  rests,  and  the  line 
of  centres.  The  account  is,  nevertheless,  not  so  far 
out ;  but  I  have  omitted  the  fact  that,  when  used 


"1 


TOP    PLATE  OF  REST 


with  the  slide-rest,  the  foot  of  the  small  rest  is 
reversed,  being  turnel  upside  down  upon  the  top 
plate.  The  socket,  which  is  bored  quite  through, 
then  hangs  down,  but  clears  the  lower  part  of  the 
rest.  As  illustrated,  it  was  intended  as  a  backstay 
for  hand-turning :  but  the  end  of  the  horizontal  arm 
was  not  in  my  sketch  intended  to  look  as  if  bored 
so  as  to  encircle  the  iron,  but  only  so  as  to  support 
it  against  the  action  of  the  tool.  It  was,  however, 
a  hasty  sketch  and  description  scribbled  during  a 


RECOIL  OF  GUNS. 

[10697.] — I  AM  induced  to  send  this  letter,  thinking 
it  may  be  interesting  to  some  of  the  readers  of  the 
English  Mechanic  ;  winhing  also  to  elicit  any 
opinion  that  may  be  adverse  to  my  plan.  The  idea 
of  this  letter  was  suggested  by  some  experiments 
which  were  made  a  short  time  ago  in  order  to  utilise 
the  recoil  of  guns  so  as  to  bring  them  into  a  place 
of  safety.  The  gun  carriage  wn«  placed  on  a  curved 
rail ;  but  the  gun,  when  fired,  upset  inwards.  About 
16  years  ago  I  visited  a  battery  in  Jersey  with  as 
officer,  when  I  said,  "How  easy  it  would  be  to  make 
the  gun  recoil  behind  the  parapet  on  a  curved  rail !" 
He  replied  that  ho  thought  it  would  upset.  I  said, 
"  That  might  easily  be  obviated  by  either  having 
the  gun  carriage  connected  to  the  centre  of  the 
curve  by  a  rod  of  sufficient  strength  working  on  a 
pivot,  or  probably  by  doing  away  with  the  rails,  and 
using  a  flat  platform,  and  the  gnn  carriage  united 
to  the  centre  pivot  of  the  enrve  cither  by  a  rod  or  by 
two  chains.  The  wheels  also  of  the  carriage  might 
be  arranged  for  the  curve,  or  tho  wheels  or  wheel 
under  the  fore  part  of  gun  be  on  a  pivot,  and  so 
follow.  I  cannot  help  thinking  :-onio  modification 
uf  this  plan  might  avail  for  the  desired  end.  The 
principle  advocated  is  tho  fastening  the  gun  to  the 
oentre.of  the  curve.  H.  8.  8avory. 

STEEL  REEDS  FOR  HARMONIUM. 

[10698.]— Our  good  friend,  "  Saul  Rymea,"  asks 
in  his  letter  (10661)  if  any  of  our  readers  have  made 
steel  reeds.  I  have  made  a  few,  but  not  for  the 
harmonium.  They  were  for  my  favourite  instru- 
ment, the  concertina  Now,  please,  "  Saul,"  don't 
give  a  sarcastic  smile,  and  pass  on  to  the  next 
letter.  I  do  not  mean  the  German  or  Anglo  abomi- 
nation known  by  that  name.  My  experience  of 
steel  reeds  is,  that  they  speak  quicker  and  with  a  less 
pressure,  and  as  the  pressure  is  increased,  will  give 
a  greater  increase  of  sound  than  brass  subjected  to 
the  same  tests.  Tho  few  reeds  I  made  were  for  an 
instrument  which  had  brass  reeds  ;  but,  as  some 
were  bad,  and  I  could  not  get  proper  brass,  and 
baring  steel  ready  at  hand,  I  used  it.  In  quality  of 
tone  it  would  take  more  than  an  ordinary  ear  to  tell 
the  ones  I  made  from  the  brass  ones.  They  were 
not  hardened  ;  I  made  them  from  saw  blade,  softened 
so  that  I  could  cut  it  with  shears  ;  after  I  had  cut 
it  in  strips  of  a  suitable  size  I  hammered  it  well. 
Made  thus  they  will  certainly  stand  a  greater  pres- 
sure than  brass  without  damage.  I  have  an  instru- 
ment now  with  all  steel  reeds,  hardened,  which  ia 
decidedly  superior  in  point  of  quick  spcech{  and 
variation  of  the  volume  of  sound  with  the  variation 
of  pressure,  to  either  brass  or  soft  steel.  A  reed  is, 
I  think,  more  severely  tested  in  a  concertina  than  in 
a  harmonium,  from  tho  greater  and  more  rapid 
variation  of  pressure  necessary  for  the  different 
forms  of  expression. 

My  experience  is  entirely  isolated  in  regard  to 
reed-making,  as  I  never  saw  a  professional  make 
one,  but  from  what  I  have  learned  I  think  that  tho 
shape  of  tho  vibrators  has  more  to  do  with  the 
quality  of  tone  than  anything  else.  I  am  afraid, 
with  my  little  experience*  to-say  much  on  this  sub- 
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jeel  ;  but  I  have  found  that  a  reed  made  so  that  it 
will  vibrate  like  a  pendulum,  in  straight  lines,  will 
give  a  round  smooth  tone,  whereas  one  made  eo 
oat  at  each  vibration  it  will  curve  from  heel  to  tip 
will  give  a  reedy  tone,  and  between  these  extremes 
there  are  many  varieties,  but  the  generality  of  onr 

|    readers  will  know  more  of  this  delicate  subject  than 
I  do.    My  object  in  writing  is  to  advocate  steel 

|  reads.  .In  my  mechanical  mind  steel  is  pre-eminently 
the  material  for  reeds,  for  a  reed  strictly  speaking 
is  a  spring,  and  who  would  prefer  brass  to  steel  for 
a  spring  of  any  kind  ?  The  tendency  to  rust  may 
deter  some  from  trying  it,  but  in  a  moderately  dry 
place  this  is  nil.  I  think  there  must  be  a  goodly 
profit  on  steel  reeds  as  at  present  sold,  as  an  instru 
ir  .-rit  with  steel  reeds,  of  which  there  are  96,  costs 
from  three  to  four  guineas  more  than  the  same  in 
strument  with  brass  reeds.  I  have  often  thought 
when  seeing  the  queries  which  are  so  often  appear 
itiR  aa  to  reeds,  why  not  have  steel?  If  they 
answer  in  my  instrument  surely  they  will  in  the 
harmonium.  I  was  afraid  to  write,  for  fear  I 
should  get  the  same  rebuff  as  I  have  when  asking 
the  same  question  verbally,  but  as  such  an  authority 
aa  "  Saul  has  started,  I  thought  I  would  put  in  my 
spoke.  W.  W.  G. 

[10G99.]— With  reference  to  "  Saul  Rymea's  " 
letter  (No.  10664),  in  which  he  asks  whether  any 
amateurs  have  tried  the  effect  of  steel  tongues  aj 
vibrators  for  harmoniums,  I  merely  write  to  nay 
that,  in  the  instrument  of  which  I  sent  a  specifica- 
tion some  weeks  ago.  there  are  two  rows  of  vibrators 
of  16  and  8ft.  pitch  (throughout)  in  the  solo  organ 
of  that  metal.  The  idea,  however,  did  not  emaiiatc 
from  me,  but  was  suggested  to  me  by  Dbe  well- 
known  organist,  Mr.  Augustas  L.  Tamplin,  whose 
thorough  knowledge  of  acoustics  and  mechanical 
resources,  a«  applied  to  both  instruments,  is  too 
well  known  to  be  spoken  of  here. 

The  pressure  on  my  bellows  (which  are  ordinary 
organ  bellows  weighted)  is  about  1  tin.,  and,  there- 
fore these  tongues  have  a  somewhat  heavy  pressure 
of  wind  to  contend  with  ;  nevertheless,  I  fivd  they 
remain  better  in  tune  than  their  brass  companions. 
The  quality  of  tone  surpasses  altogether  in  every 
respect  those  of  brass,  as  it  is  particularly  quick, 
bright,  and  penetrating,  and  when  combined  with 
brass  tongues  has  a  most  pleasing  effect. 

While  I  am  about  this  I  do  not  quite  catch  the 
meaning  of  the  expression,  "  voiced  and  tuned,"  as 
applied  to  the  tongues  of  harmoniums.  These 
terms  may  be  truly  applied  together  to  an  organ- 
pipe,  bnt  surely  not  to  a  vibrator.  You  may  tune 
a  harmonium  reed  bnt  can  you  voice  it  ? — i.e. ,  can  a 
bassoon  (sic)  reed  be  turned  into  a  flute  (sic),  and 
vice  versa  ?  Mnch,  I  believe,  may  be  done  in  the 
channelling,  but  not  everything.  Possibly  this 
may  be  explained  by  one  of  your  many  amateur 
harmonium-builders,  as,  until  then,  I  shall  not 
understand  how  a  bourdon  (16ft.)  can  possibly  be 
turned  to  a  saxophone  (16ft.),  or  a  unison  to  an  oboe. 

  A.  G. 

OBGAN  SWELL. 

[10700.]— Ik  your  issue  of  the  17th  inst.  Mr. 
Aadsley  recognises  the  value  of  a  "  general  swell," 
bat  I  would  submit  for  his  consideration  another 
plan  of  applying  it,  as  I  am  of  opinion  that  there 
are  some  disadvantages  attendant  on  his  system.  I 
would  then  suggest  that  there  should  be  two  cres- 
cendo pedals,  one  for  the  "  great  "  and  the  other 
for  the  "  swell ;"  the  former  pedal  to  act  on  both 
"  great "  and  "  swell  "  when  the  coupler  "  swell 
to  great"  is  drawn.  The  opeu  diapason  would 
then  be  inside  the  shutters  with  the  other  pipes  of 
the  great  organ.  I  should  he  glad  if  Mr.  Audsley 
would  state  what  stops  should  be  selected  for  a 
chamber  organ,  constructed  on  such  a  plan  as  I 
have  mentioned.  A  delicately-toned  trumpet  or  a 
cornet  is  necessary  for  music  of  a  martial  character. 

Jersey.  J.  W.  B. 


VIOLON  ORGAN  PIPE. 
[10701 .}— To ' '  Organ  Fi  nisher.  '  '—I  beg  to  thank 
yon  for  your  interesting  letter  (p.  666),  giving  a  de- 
scription of  the  violoncello  pipe.  When  "  Ura- 
nium "  gave  me  his  directions  at  Vol.  XXI.,  p.  675, 
sad  Vol.  XXII.,  p.  628,  I  tried  in  a  rough  way  to 
obtain  tbo  violon  tone  from  my  C  C  stopped  diapa- 
son (3Jin.  by  4in.),  and  the  change  of  tone  was  very 
narked,  considering  that  this  pipe  was  not  adapted 
for  the  purpose.  I  should  like  to  test  this  violon  if 
Organ  Finisher"  will  supply  the  following  in- 
formation :— 1st.  The  scales  for  the  CCC,  C  C, 
TC,  M  C.  to  F  in  alt.  2nd.  Height  of  months  of 
«chC.  3rd.  Are  the  lips  to  be  cut  sharp  ?  1th. 
Is  the  language  a  strip  of  thin  wood  glued  on  face 
of  block  (as  shown  at  Fig.  2)  ?  and  its  dimensions 
5th.  Does  the  face  of  block  project  beyond  the  cap  ? 
6tb.  What  U  the  angle,  to  cut  the  well  in  face  of 
block,  the  interior  ofthia  pipe  being  like  the  bour- 
don; and,  lastly,  is  the  briage  to  be  suspended  so 
M  to  let  a  part  of  the  sound  pass  over  the  face  of 
cap  barkwards?  If  "Organ  Finisher"  would 
kindly  anxwer  the  above  in  numerical  order,  I  shall 
feel  much  obliged.  E.  J.  D. 


REPLIES  TO  QUERIES. 


In  their  answers.  Correspondents  are  re- 
meet fully  requested  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 


[23799.]—  A  Cheap  Single  Needle  Telegraph 
Instrument.— Although  1  take  the  earliest  oppor- 
tunity to  reply  to  the  queries  of  a  "  Notts  Amatenr," 
I  am  afraid  ho  will  think,  from  the  length  of  timo 
that  must  elapse  before  ho  sees  this,  that  I  am 
wanting  in  courtesy ;  but  the  fact  is,  Tasmania  is 
some  16,000  miles  from  head-quarters,  and  twice  that 
distance  has  to  be  gone  over  before  this  arrives.  I 
feel  much  obliged,  however,  to  your  valued  corre- 
spondent, Mr.  W.  J.  Lancaster,  for  replying  in  part 
to  the  questions  on  p.  156.  Both  queries,  however, 
are  very  simple,  and  I  trust  long  before  this  he  has 
his  instruments  successfully  at  work.  Query  1.  The 
indicator  is  made  of  a  piece  of  paper  cut  to  the  shape, 
as  shown  in  Fig.  1,  23799,  cemented  at  right  angles 
across  the  centre  of  the  magnetic  needle— sealing, 
wax  in  spirits  of  wine,  or  shellac  in  spirits,  is  a  very 
good  cement  for  this  purpose ;  put  the  needle  on  the 
point  at  the  end  of  the  brass  slip,  and  hold  it  up  to 
the  light  to  see  that  it  is  perfectly  level  and  equally 
balanccd.  If  it  is  not  so  a  spot  of  the  varnish  on 
tbo  needle  or  end  of  the  indicator  will  soon  affect  it. 
In  order  to  be  sensitive  it  must  be  perfectly  balanced 
on  the  needle  point ;  when  this  is  done,  slip  it  in  the 
coil  and  make  it  fast.  2.  Two  instruments  in  diffe- 
rent rooms  are  connected  by  wires  from  the  right- 
hand  connections,  marked  "  line  "  and  "  earth."  A 
little  difficulty  is  sometimes  experienced  in  conse- 
quence of  the  needle  not  quickly  passing  to  its 
normal  position  after  the  circuit  is  broken.  I  have 
fonnd  a  small  bar  magnet,  such  as  is  sold  in  boxes 
of  magnetic  fish,  &c„  if  placed  on  the  glass  cover 
over  the  coil,  and  some  distance  in  front  of  it,  will 
rectify  the  sluggishness  of  the  needle.  The  north 
pole  of  the  bar  magnet  must  be  opposite  the  north 
point  of  the  needle.  Fitted  in  the  manner  indicated 
these  instruments  are  galvanometers,  and  a  very 
small  battery  power  is  sufficient  to  work  them.  I 
lately  improved  a  battery  in  the  following  manner, 
which  for  an  hour  or  more  transmitted  distinct 
signals  through  two  instruments : — I  took  a  penny 
piece  and  a  piece  of  sheet  zinc  the  same  Bize,  put 
between  them  a  piece  of  brown  paper  dipped  in  water 
containing  a  little  salt ;  next,  two  conducting  wires, 
one  outside  the  zinc,  the  other  outside  the  copper ; 
then  press  the  whole  in  the  cleft  of  a  common 
clothes'  peg— this  holds  the  wires  firmly  on  the 
metals.  Thus,  in  two  minutes,  at  no  expense,  a 
battery  cat  be  constructed  capable  of  showing  the 
working  of  these  instruments  to  a  room  full  of 
people.  Of  course,  under  ordinary  circumstances,  it 
is  better  to  have  a  proper  battery,  but  I  commend 
the  above  plan  to  any  of  the  readers  of  "  ours  "who 
may  require  a  small  quantity  of  electricity  at  a 
minute's  notice,  and  with  no  trouble. — William 
K.  Mobbis,  Fingal,  Tasmania. 

[24273.]—  Gauge-glass  of  Engine  Boiler.— 
At  last  Uklyd  has  succeeded  in  clearing  away 
the  difficulty  under  which  1  labonrod.  I  was  quite 
aware  of  the  ambiguity  of  nomenclature  to  which  he 
refers,  having  frequently  seen  the  passage  in 
BusselTs  "Treatise,;'  which  he  quotes  ;  but  did  not 
know  before  that  in  the  condensing  engine  the 
steam-gauge  indicated  1Mb.  more  than  the  real 
pressure  on  the  gauge-piston,  though,  of  course, 
having  been  pointed  out,  I  con  easily  see  the  reason 
for  this  difference  between  the  steam  reckoning  of 
the  high-pressure  and  of  the  condensing  engine. — 
Habbt  Watson. 

[24330.1  —  Skeleton  Harmonium.  —  To  "W. 
N.  L."— Many  thanks  for  the  skeleton  harmonium  ; 
it  was  much  wanted,  and  no  doubt  appreciated  by 
amateurs.  I  shall  now  study  hard  to  master  the 
details,  and  will  thank  '*  W.  N.  L."  for  the  follow- 
ing:—What  lengths  aro  the  pallets,  each  of  which 
in  the  upper  octaves,  I  presume,  will  cover  three 
holes,  and  the  lower  ones  two  holes  ?  What  kind  of 
reeds  shonld  I  purchase '(  I  bope"Eleve"  intends 
giving  us  a  drawing  of  a  whopper,  as  I  like  a  good 
oud  tone,  and  enjoy  very  much  the  trembling 
caused  by  the  grand  32ft.  organ-pipe.  The  Editor 
would  add  much  to  the  Mechanic  by  reprinting 
the  articles  on  the  "  Harmonium,"  which  were 
published  in  the  early  volumes  long  Bince  out  of 
print.  -  Arizona. 

[24508.]— Embossing  on  Glass— If  you  have 
been  a  ''Constant  Reader"  you  have  been  a  very 
inattentive  one.  Lay  your  design  underneath  your 
glass,  pencil  in  all  parts  with  Brunswick  black 
where  your  fluoric  acid  is  not  required.  After 
filling  all  parts,  bank  up  your  sides  with  Russian 
tnllow  (your  table  should  be  perfectly  level),  pour  on 
your  acid,  and  when  sufficiently  bitten  in  pour  off 
your  acid  after  removing  your  banking,  and  wash 
off  your  Brunswick  black  with  turps,  and  grind 
vonr  surface  with  emery  powder.  Your  acid  should 
be  kept  in  a  lend  container,  or  a  gutta-percha  ono. — 
Joseph  William  Fennell. 

[24511.] — Level. — I  am  sorry  I  had  not  seen  your 
query,  as  I  seldom  look  among  the  answers  to  corre- 
spondents. Respecting  your  level  I  must  first 
assume  that  your  tube  and  lenses  are  true,  and 
cross  hairs  thoroughly  in  adjustment.  Then  to  nd- 
just  the  level  on  tho  telescope,  place  the  telescope 
on  two  Y  supports,  and,  by  means  of  the  adjusting 


screws  at  both  ends  of  level,  so  adjust  that  the  bulb 
is  in  centre  when  telescope  is  reversed,  and  also 
when  inverted.  To  do  this  will  reqnire  some 
patience  ;  but  if  one  of  the  Y  supports  is  adjustable 
you  will  more  readily  adjust  the  level.  When  the 
Y  supports  are  true  don't  move  them,  but  lift  tele- 
scope out  aud  reverse  j  when,  if  the  bulb  is  out  of 
centre  adjust,  and  after  a  few  reversals  you  will  get 
it  in  adjustment.— W.  J.  Lancaster. 

[24678.]— Gravity  Escapement  Pendulum. — 
Gravity  escapement  pendnlum  is  kept  in  motion  by 
the  weight  of  the  pallets  in  this  manner :— When 
tho  pendulum  is  travelling  to  the  left  it  picks  np 
the  left-hand  pallet  and  carries  its  stop  away  from 
the  escape  wheel,  which  then  begins  to  revolve  and 
lifts  the  right-band  pallet  into  position  for  its  stop 
to  receive  and  hold  the  escape  wheel  until  the 
pendulum  comes  back  again,  when  it  takes  up  the 
right-hand  pallet  in  the  same  manner.  Now  when 
these  pallets  come  hack  with  the  pendulum  they  do 
not  stop  in  the  place  where  the  pendulum  found 
them,  but  go  with  it  through  the  space  that  is  lifted 
by  the  escape  wheel,  and  it  is  the  weight  of  the 
pallets  acting  upon  the  pendulum  through  this  short 
distance  thnt  keeps  up  the  motion  ;  hence  its  name- 
gravity  escapement.  The  great  advantage  of  this 
escapement  over  all  others  is  the  fact  that  the 
pendulum  receives  its  impulse  at  a  timo  when  the 
clock  train  is  perfectly  at  rest.— Churchwarden. 

[24866.]— Walter  Printing  Press  (TJ.q.).— 
Without  applying  at  head-quarters  one  could  not 
answer  this  query — if  then.  At  a  rough  guess  I 
should  say  the  Hoe  (the  new  one)  is  only  at  two 
places  in  this  country,  and  the  Walter  at  half  a 
dozen ;  but,  as  to  the  number  of  machines,  that  is 
quite  another  matter.  Eight  machines  are  usually 
employed  to  get  off  the  Telegraph,  but  none  of  them 
work  at  the  rate  of  12,000  revolutions  an  hour — 
revolutions  is  tho  best  word  to  use,  because  some 
papers  work  two  conies  on  the  one  sheet,  and  so 
pnnt  a  fabulous  number  of  copies  in  the  hour.  With 
good  strong  paper,  both  the  Hoe  and  the  Walter, 
which  are  reel-paper  machines,  are  only  limited  in 
speed  by  the  ability  of  the  ink  rollers  to  stand  the 
friction.  Tbey  can  work  at  the  rate  of  18,000  to 
20,000  in  the  hour  if  tho  rollers  stand.— Nun.  Dor. 

[24948.]  —  Lime-light.— As  regards  the  bore  of 
jet,  I  can  only  say  that,  after  cousiderablo  expe- 
rience, I  cannot  recommend  anv  one  to  have  a  large 
lx>rc  jet ;  the  orifice  at  the  end  of  platinum  should 
not  be  larger  than  would  take  an  ordinary  pin— too 
mnch  gas  cools  the  lime-ball,  and  causes  a  waste  of 
gas.  I  have  obtained  a  35ft.  disc  with  a  small  bore 
jet,  and  do  not  think  any  jet  could  perform  better, 
or  give  a  more  brilliant  light.  I  hare  had  jets 
bored  out  to  all  dimensions,  and  have  fonnd,  by 
photometrical  experiment,  that  the  jet  with  hole  as 
above  is  best ;  much  care  is  necessary  in  drilling  the 
hole  through  the  brass  and  platinum.  The  aper- 
ture should  be  quite  round,  and  no  roughness  Bhould 
be  found  in  the  interior  portion  of  jut.  I  have  seen 
jets  made  so  rough  as  to  be  almost  good  for  nothing. 
Respecting  the  Newcastle  experiment,  I  imagine 
the  canse  to  be  the  following : — The  bag  the  bey 
hod  to  carry  had  contained  hydrogen,  and  had  been 
hanging  probably  some  time,  during  which  the 
hydrogen  would,  by  a  process  of  osmosis,  escape 
from  the  bag.  and  air  would  enter  the  same.  Here 
we  shonld  have  an  explosive  compound,  and  in  the 
absence  of  anv  knowledge  as  to  how  the  explosion 
occurred,  I  should  most  decidedly  think  that  the 
lad  had  seen  the  lime-light  worker  at  the  theatre 
test  tho  gas  in  the  bag  with  smouldering  paper,  and 
he  attempted  to  test  the  gas  in  the  bag  he  was 
carrying  with  a  match,  hence  explosion  would 
follow.  I  have  known  several  cases  of  exploded 
hydrogen  bags  under  similar  circumstances,  and,  I 
may  add.  not  always  caused  by  boys,  bnt  by  people 
who  ought  to  know  better  than  apply  any  naked 
light  to  a  gas  bag.— W.  J.  Lancaster. 

[24952.]  —  Eleotrioity  in  Cheesemaking.  —  I 
should  have  written  earlier  about  this,  but  havo 
been  waiting  to  see  if  any  one  ■ !  -  •  ■  would  take  the 
matter  up.  "  Plouzhman  '  says  that  it  has  lately 
been  shown  that  electricity  will  precipitate  the  enrd 
in  place  of  rennet.  I  should  like  to  know  where  he 
gets  his  information  from.  Tie  then  asks  if  any  one 
can  explain  the  conditions  under  which  it  does  so. 
Having  some  few  years  ago  mado  a  number  of 
experiments  on  "  The  Electrolytical  Coagulation  of 
Milk  "  (see  Monthly  Microscopical  Journal,  Vol. 
V.,  p.  146,  and  Vol.  VI.,  p.  112),  I  think  I  can 
answer  him.  I  must  premise  that  my  experiments 
were  made  with  quantities  of  milk  so  small  as  a 
single  drop,  and  under  the  microscope.  They  were, 
however,  sufficient  to  show  the  principle  of  its 
action.  The  electricity  was  supplied  by  a  small 
six-cell  battery  of  zinc  and  copper  in  salt  water  or 
weak  acid,  and  was  passed  through  the  liquid  under 
the  field  of  view— platinum  terminals  being  used.  I 
invariably  found  that  when  the  milk  was  decom- 
posed tho  coagulation  of  the  casein  only  took  place 
in  the  immediate  vicinity  of,  and  round,  its  positive 
polo.  Similar  experiments  with  albumen,  fibrin, 
and  legumin  gave  similar  results.  I  therefore  look 
upon  it  as  not  a  real  electrical  effect,  but  only  pro- 
duced by  the  arid  formed  round  the  positive  pole  in 
decomposing  the  water  of  tho  various  solutions. 
Anv  one  acquainted  with  the  subject  of  electrioity 
will  easily  see  that  it  would  be  the  most  expensive 
and  tedious  way  of  making  cheese.  Neither  rennet 
nor  acids  are  dear,  and  tho  latter  will  coagulate  with 
milk  easier  than  electricity.    If  electricity  be  em- 

Digitized  by  VjOOQ  IC 


74 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  576.      March  81,  1876. 


ployed  at  all,  I  apprehend  it  should  he  vojta  <>.  The 

nitity  of  frictiouul  electricity  repaired  to  produce 
m  position  in  order  to  form  acid  would  be  euor- 
mous.  Magnetism  would  have  no  effect  ;  but 
magneto-electricity  will  produce  the  u<-id,  though 
not  so  well  as  voltaic  electricity.  If  "  Ploughman" 
possesses  a  microscope,  and  will  take  the  trouble,  to 
make  a  few  experiments  on  deeornposii  -  milk  and 
egg  albumen  under  it,  I  can  promise  him  he  will  he 
rewarded  by  some  very  curious  and  interesting 
sights.— J.  C.  Simpson,  Reading. 

[24MS.]-G>  N.  B.  Block  System  (TJ.Q.).— 
London,  when  starting  a  train,  would  signal  to  next 
box— say,  Holloway— with  the  siflpal-bell.  giving  2 
rings  for  a  coal-train,  3  for  a  luggage,  1  for  a  pas- 
senger, 5  for  an  empty  engine.  Holloway  would  at 
once  "  peg  over  "  the  block  instrument  so  that  the 
needle  at  London  showed  "  trnin  ou  line.''  Then 
Holloway  would  rep"at  the  bell  signals  to  noxt  box — 
say,  Finsbury-park— as  a  warning  that  a  train  was 
coming.  If  there  was  nothing  in  the  way  in  Fius- 
bnry  district,  Finsbury  would  repeat  signal  on  bell 
hack  to  Holloway,  which  would  justify  Holloway  in 
allowing  train  to  pass  on.  (This  is  presupiK>siag 
tho  block  instrument  from  Holloway  to  Finsbury  to 
show  "  line  clear  ").  Holloway  would  have  repeated 
signal  to  London  in  the  same  way  on  first  receiving 
it.  "When  the  train  passed  Holloway  the  bell  Ugub 
would  be  repeated  to  Finsbury.  .who  would  ''peg 
over"  the  Holloway  noodle,  Holloway  at  the  same 
time  releasing  London  needle,  which  would  at  onoe 
read,  "  line  clear."  Finsbury  would  then  ring 
signal-bell  at  next  box.  and  so  on  to  the  end  of  the 
journey.  There  are  up  and  down  instruments  at  all 
boxes.  It  is  possible  the  signalman  gave  "line 
clear  "  by  releasing  the  needle  of  next  box.  trusting 
to  the  train  getting  out  of  the  way  before  the 
passenger  tram  got  there.  He  might  do  this  in 
order  to  save  polling  up  the  express— in  fact,  I  have 
seen  it  done  with  that  intention.  I  trust  I  have 
made  it  clear ;  if  not,  I  will  explain  further. — W. 
M.  Graham. 

[28009.]— Show  Tanks  for  Aquaria.— See  letter 
on  this  subject  which  appears  this  week. — Ed. 

[25040  and  25255.]— Noises  in  Water  .Pipes.— 
As  this  subject  is  one  that  I  have  frequently  to  deal 
with,  I  venture  to  give  my  opinion  as  to  some  of  the 
many  causes  by  which  the  noises  are  produced.  The 
screw-down  tap  with  loose  valve  is  in  very  general 
use  for  high-pressure  supply,  and  is  no  doubt  the 
best  for  that  purpose.  In  putting  on  the  leather 
washer  to  the  valve,  care  is  not  always  taken  to  cut 
it  neatly  to  correspond  with  the  circular  brass  plate 
of  the  valve,  and  any  slight  projection  of  fjhis 
leather  frequently  converts  tho  valve,  on  the  rush  of 
the  water  past  it,  into  a  small  turbine,  causing  it  to 
rotate  rapidly,  and  produce  tho  noise  described  by 
"  Vet "  in  query  25255.  I  have  sometimes  met  with 
taps  making  this  noise  that  no  trimming  of  the 
valve  would  euro,  and  have  come  to  the  conclusion 
in  this  case  that  some  peculiarity  in  the  internal 
shape  of  the  tap  caused  the  rotary  motion  of  the 
valve — that  the  action  of  the  valve  was  as  I  have 
described,  and  that  the  noise  was  the  result  I  h»ve 
demonstrated  by  experiment  several  times.  Respect- 
ing the  vibratory  or  thumping  noise  of  the  water  in 
the  pipes,  I  have  frequently  met  with  it;  the  canse 
has  generally  been  the  shutting  of  taps  in  the  base- 
ment of  the  house  setting 'ball-taps  in  the  upper 
part  of  the  house  vibrating,  each  vibration  of  the 
ball  and  lever  causing  a  corresponding  thump  in  the 
pipes,  which  has  continued  from  a  few  seconds  in 
some  cases  to  a  few  hours  in  others.  The  ball-taps 
most  subject  to  this  are  those  having  a  sliding 
spindle,  and  the  cure  in  this  case  has  been  replacing 
them  with  taps  having  a  quick  thread-spindle  for 
transmitting  the  motion  of  the  ball  to  shut  the 
valve.  Premises  supplied  with  water  from  the 
same  service-pipe  which  furnishes  water  for  hoists, 
breweries,  and  other  manufactories,  are  frequently 
liable  to  this  annoyance,  caused  by  the  sudden 
shutting  off  of  large  supplies.  In  this  case  I  have 
found  that  when  any  one  draws  water  in  tho  neigh- 
bourhood at  the  time  of  this  shut  off,  tho  loose  valves 
of  the  screw-down  taps  by  the  motion  of  the  water 
are  converted  for  the  time  into  miniature  hydraulic 
rams;  the  noise  caused  by  them  was  indeed  in* 
tolerable.  In  one  case  I  connected  a  gauge  to  the 
pipe  to  ascertain  tho  amount  of  the  recoil,  and, 
although  the  normal  pressure  in  the  pipes  was  only 
about  70lb.  per  square  inch,  the  gaugo  spun  round 
from  2501b.  to  zero,  and  back  with  every  pulsation 
of  tho  water.  No  wonder  if,  under  such  circum- 
stances, tho  mains  of  tho  water  company  burst. — 
Original  A.  B. 

[25147.1— Bioyolc  Indicator.— Mr.  Fryer  will 
find  his  bicycle  indicator  give  a  correct  measure- 
ment of  the  length  of  road  traversed,  or  the  distance 
from  town  to  town,  if  it  is  made  according  to 
"A.J.  H.'s"  instructions,  which  would  no  doubt 
be  right  if  Mr.  Fryer  could  ride  in  a  straight  line. 
He  should  ride  over  one  or  two  measured  miles, 
counting  the  strokes  of  one  foot.  This  will  be  found 
to  vary  6  or  7  per  cent,   In  travelling  you  have  to 

S'ck  your  way  from  side  to  side,  and  cross  from  one 
otpath  to  the  other:  this  makes  much  more  differ- 
ence than  would  \ie  imugiucd.  I  know  of  more  than 
one  indicator  getting  out  of  order  by  the  jarring  of 
pin  on  the  axle  when  going  fast,  and  if  I  were  to 
incumber  my  bicycle  with  one  I  should  fasten  a 
small  eccentric  on  inside  or  outside  the  fork.  If  the 
indicator  is  to  bo  home-mado.  I  should  recommend 
gearing  described  by  Mr.  Fennessy  on  p.  061 ;  but 


for  a  bicycle  indicator  the  wheels  must  move  very 
stiffly  to  prevent  them  jerking  round.— A.  Trotter. 

[25179.1— Making  Pip©  Bends.  —  No  doubt 
manufacturers  have  some  special  machine  for  making 
these  bonds ;  but  as  "  Lilly  "  does  not  appear  to  be  ; 
a  manufacturer,  and  very  likely  only  wants  to  make 
a  few  special  bends,  he  will  find  the  following  plan 
answer  his  purpose  if  combined  with  a  moderate 
amount  of  skill :— Heat  the  pipe  in  a  smith's  fire  to 
a  bright  red  heat ;  the  length  to  be  heated  will  vary 


your  vice ;  lift  up  one  end  while  an  assistant  lifts 
the  other  end,  and  when  yon  have  got  it  to  the 
required  angle  the  job  is  done.— Original  A.  B. 

[25191.]—  Canoes—  In  reply  to  C.  Roods'  last 
query  I  beg  to  send  him  the  following  particulars  of 
a  canoe  suitable  for  his  purpose.  Length,  14ft. ; 
beam,  28in. ;  height  of  stem  post,  18in.  or  19in. ; 
stern  post,  2in.  less,  slight  camber  to  the  keel ;  depth 
at  middle,  lOin.  or  llin. ;  good  sheer ;  and  a  rise  in 
the  deck  curve  of  4in.  or  5in.  This  will  made  a  good 
sea-boat,  and  at  the  same  time  not  too  heavj  for 
paddling.   I  Bend  a  sketch  showing  shape  of  well. 


long  shafting.  The  upright,  A,  is  made  of  casl 
iron  and  is  fastened  to  slide-rest  with  four  bolti 
B  is  a  piece  of  plate-iron  3in.  broad  j|in.  thick  am 
as  long  as  will  suit  lathe ;  it  is  mortised  into  A  « 
that  it  will  not  lift  when  turning.  Before  pnttuii 
the  steady  on  turn  the  shaft  down  to  the  finish* 


and  behind  the  Beat  yon  will  have  a  locker.  I  would 
advise  your  getting  Baden  Powell's  "  Canoe  Travel- 
ling." In  the  second  part  you  will  find  full  particu- 
lars of  a  canoe  which  will  suit  your  purpose  admi- 
rably, mine  being  a  slight  modification  of  his 
Nautilus  canoe.  The  best  sail,  in  my  opinion,  is  the 
revolving  lug  j  the  difference  between  that  and  the 
standing  lug  is  shown  in  the  diagram.  With  the 
former  no  foresail  is  required,  and,  I  think,  the 
dimensions  given  will  suit  a  boat  of  the  above 
description.  The  revolving  lug  always  sets  much 
flatter  than  the  standing  lng,  and  the  forepart  of  the 

Fig  I 


size,  about  2in.  or  Sin.  along.  If  there  is  root 
than  one  cut  to  come  off  you  will  require  row 
plates,  as  the  plate  is  drilled  to  the  size  of  each  cu 
you  take  off.  The  steady  follows  close  after  U 
tool.— J.  Turner  B. 

J252S8J  —  Turning  Shafting  in  Lathe. - 
"F.  J.  B."  will  find  the  inclosed  sketch  a  useft 
study.  A  brief  description  is  all  that  is  necess&rj 
as  the  drawing  explains  everything.  I  presume,  fa 
turning  a  shaft  6ft.  long,  he  has  a  saddle  to  slide  o 
his  lathe-bed ;  if  not,  I  will  send  a  sketch"of  aaotbe 
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have  put  the  mizen  as  a  standing  lug.— E.  H.  Jones. 

[25222.]— Heat  of  Water.— In  my  reply  to  this 
query  on  p.  669  of  previous  Vol.,  for  "  therefore  tho 
pressure  inside  the  boiler  will  equal  3k  atmospheres," 
read  "therefore  tho  pressure  inside  tending  to 
burst  the  boiler,"  &c.,  and  oblige.— H.  B.  Kostron. 

[25239.1 — Chemical — Analysis  of  Solder. — 
I  fancy  the  querist  who  asked  how  to  separate  lead 
from  tin  must  by  this  time  be  suffering  from  a 


piece,  which  may  be  made  out  of  a  piece  of  fiat  hi 
iron,  say  i"  x  1  ,  and  may  be  twisted  to  the  propi 
form.  Cut  lever,  with  a  weight  at  end,  and  ken 
the  shaft  up  against  the  top  bearing,  and  may] 
made  of  the  same  sited  iron,  about  2ft.  long.  Tt 
dotted  lines  in  Fig.  2  represent  two  slots,  so  thi 
Uie  beariag-piece  and  lever  may  be  adjusted;  tl 
bolts  should  be  square  under  the  head  to  fit  in  tbei 
slots.  It  will  be  seen  that  by  removing  the  lever  tl 
shaft  nmj  t  be  taken  out  of  the  centres  without  di 


plethora  of  information,  especially  as  scarcely  any  |  tnrbing  the  top  bearer.   The  bearing  surfaces  shoo 


two  correspondents  agree  in  their  instructions,  and 
some  give  formula)  which  are  truly  wond  rful. 
Thus  the  composition  of  the  white  residue  contain- 
ing tin  is  stated  variously  as  SnO- :  HjSuO* ; 
H&Oii.  4  £jO;  and  ELSnO,.  4  SnOj,  4  H*0.  The 
oxide  of  nitrogen  produced  is  stated  to  he  NjO-, 
NA\,  and  X.  O.i.  Not  one  of  the  replies  states  any- 
thing about  the  formation  of  ammonia,  which 
invariably  occurs  when  tin  is  acted  on  by  nitric  acid. 
With  tho  above  minor  discrepancies,  which  are 
really  of  inferior  moment,  as  no  single  reaction  can 
be  said  to  take  place  to  the  exclusion  of  the  other, 
we  have  the  glaring  mistakes  of  "  S.  S.,"  on  p.  19. 
This  correspondent  apparently  supposes  that  free 
metallic  lead  exists  in  a  solution  of  tho  nitrate,  or  he 
would  hardly  express  the  reaction  with  hydrochloric 
acid  by  the  absurd  equation,  "  Pb  +  2  1101  = 
PbClj  +  H2;"  and  that  with  sulphuric  acid  as 
pot.  gas. 

,f2  (HnO,  SO,)  +  Pb  =  PbO,  S03 
a  little'  knoWlodge  is  a  dangcrot 
H.  Allen,  Sheffield. 


•  S0=" !  Verily, 
thing. — A  L  FRED 


be  case-hardened.— Birmingham. 

[25267.1— Making  Hole  in  Iron.— I  have  so 
some  white  iron  so  hard  that  a  file  would  not  torn 
it  drilled  in  a  drilling  machine.  The  drill  used  wi 
made  as  hard  as  possible,  and  left  also  as  sharp  1 
could  be.  It  was  revolved  very  slowly,  not  mo 
tkan  one  turn  in  about  two  seconds,  and  not  ve 
much  pressure  put  on  it.  The  hole  drilled  w 
about  jin.  diameter.  Of  course  it  was  a  long  jo 
but  it  was  successfully  accomplished. — Auguutii 

[25267.]— Making  Hole  in  Iron.— H  the  iroc 
wrought,  and  does  not  matter  if  it  be  heated,  I  h* 
heard  a  roll  of  sulphur  held  against  wrought  iron  1 
a  white  heat  would  pierce  it  with  a  cylindrical  be 
the  size  of  the  roll  used. — C.  S. 

[26278.]— Bmoky  Chimney.— Put  on  »Ji 
double  junction  drain-pine,  either  on  top  of  bni 
chimney  or  better  on  a  length  of  plain  9in.  Wo< 
the  wind  sweeps  over  your  chimney  and  drives  tl 
smoke  down,  it  will  go  out  through  one  or  both 
the  side  oponings.   This  has  been  tried  by  sever 


[25258.1  —  Turning  Shafting  in  Lathe.  —  I  persons,  as  well  as  by  myself,  with  great  success, 
think  "  Francis  "  will  find  this  steady  useful  for  have  never  known  one  taken  down  failing  to  coi 
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fiat  if  tie  chimney  smokes  from  other  fires  drawing: 
cr  ion  it,  the  plan  won't  answer;  it  cnres 
4rtnu7t  whose  sraokiness  is  canned  by  high  winds 
seeing  down  off  roofs,  Ac. — M. 

2i*!2.1  — Water.— The  forowing  tables  of  the 
to'poritJfi  of  water  will  undoubtedly  be  acceptable 
lo  't.Vn*haw  "  I  am  sorry,  however,  that  I  am 
mbk  to  five  him  the  methods  of  their  determina- 
te! Aauysn  of  lake  waters  (Ramsay) : — 


§|  I  |  |g|  |«|  |  Ik. 
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fi*  UMe  whieh  immediately  follows  shows  the 
v*nuty  of  materials  (in  weight)  in  100,000  parte  of 
water  (Frankland) :- 


Total  Solid 
Residue. 

Carbonate 
of  lime. 

Nitrogen 
a  Nitrates. 

i  mm* 

i»666666666 

Organic 
Elements. 

0006006000 

[25287.1  —  Telegraph  —  To  Ascertain  Code 

Time.— The  "  code  time  "  is  the  time  at  which 
a  message  is  handed  to  the  telegraph  clerk  by 
the  sender,  and  is  sent  next  after  the  prefix ;  it 
also  indicates  the  order  of  sending  the  messages 
off,  and  the  receiving  clerk  writes  in  figures  the 
code  time,  so  that  the  receiver  knows  the  exact  time 
when  it  was  sent  off.  The  annexed  diagram  of  a 
clock  face,  marked  with  letters,  will  enable  any 
person  to  find  a  code  time  for  anv  minute  of  the 
day.   The  first  letter  denotes  the  hour,  the  second 


the  minute  (to  fire  minutes),  always  using  the  letter 
denoting  the  earlier  time,  and  the  third  letter  the 
exact  minute  A  message  handed  in  by  the  sender 
at  6.38  would  be  "coded"  F  Q  W :  one  at  11.64, 
LEX;  one  at  1.0  would  be  A  A,  ana  at  12  o'clock 
M.  It  will  be  obserred  that  the  letter  "J"  U 
not  used  on  this  dial,  the  cause  being  that  the 
double- needle  system  has  only  ono  signal  for  the 
letters  I  and  J. — C.  E.  S. 

[26298.]—  American.  Ohuek.— "P.  Q.  TV"  in 
obliged  to  "  J.  D."  for  his  kind  answer.  He  ought 
to  have  added  the  designation  scroll  to  the  chuck. 
It  is  a  4|in.  one,  and  as  it  catches  at  one  point,  and 
grinds  over  it,  it  is  probable  that  there  is  either 
rust  or  fine  iron  dost  lodged.  There  is  no  dent  or 
mark  outside  to  account  for  it;  but  when  cleaned 
with  paraffin  a  little  mat  works  ont  through  the 
slides,  as  if  it  was  not  perfectly  free  within.  The 
jaws  hare  been  taken  ont,  and  all  cleaned  as  far  as 
possible.  The  only  way,  seemingly,  to  get  at  the 
inside  is  by  means  of  two  small  holes  in  the  bottom 
when  unscrewed  from  the  setting.  Any  information 
as  to  taking  it  to  pieces,  and  putting  it  together, 
and  whether  readily  done  or  not,  would  be  esteemed 
a  favour.— F.  G.  T. 

[25297.]  —  Woman's  Friend.  —  On  page  21 
appeared   several   letters  on   washing  wi«m**«w 
written  by  persons  of  varying  experience.  The 
great  importance  of  the  question  to  all  house- 
holders,  subject  to   the  great  discomforts  of 
washing  day,   to  say  nothing  of  the  cost  of 
labour  and  destruction  of  clothes  in  the  so-called 
washing;  machines,  amounting  in  this  city  alone  to 
hundreds  of  pounds  weekly,  warrants  my  experience 
being  given.   In  my  younger  days  I  was  connected 
with  the  sale  of  washing  machines.   The  interest  I 
then  took  in  their  various  peculiarities  I  have 
always  kept  up,  and  am  now  acquainted  with  nearly 
thirty  different  kinds.  I  hare  often  been  amused  with 
persons  who,  if  owning  even  the  most  crude  apology 
for  a  machine,  lauded  it  to  the  skies  simply  because 
it  was  a  change  from  being  up  to  the  elbows  tn  hot 
suds,  not  knowing  but  that  they  had  the  best 
machine,  simply  because  they  had  had  no  experience 
with  others.   About  fifteen  years  ago  I  bought  for 
my  own  use  one  of  the  most  popular  machines  then 
going,  for  £8  8a.    I  had  it  eleven  years  ;  its  sole 
recommendation  was  that  it  did  not  injure  the 
clothes.    For  really  dirty  clothes  it  was  of  little 
use,  and  for  others  it  took  a  most  unreasonable 
length  of  time.   About  four  years  ago  a  friend  who 
hod  got  a  "  thorough  washer  "  wished  me  to  call 
and  see  it.   I  did  so,  and  found  it  most  nearly  to 
accord  with  my  idea  of  what  a  machine  should  be 
of  any  I  have  yet  seen.   My  friend  liked  it  so  well 
tbat  ho  offered  to  order  one  for  me,  and  if  I  did  not 
like  it  and  kick  out  the  one  I  had  he  would  pay  for 
it.   I  got  one,  and  found  that  in  from  three  to  five 
minutes  we  could  wash  far  more  of  any  kind  of 
clothes  than  we  could  in  fifteen  minutes  with  the 
old  and  much  higher-priced  machine,  which  I  broke 
up.   About  three  years  ago  a  neighbour  who  was 
spending  the  evening  with  me  was  praising  a 
''home  washer "  that  he  had  (the  same  that 
"  Gowrie  "  speaks  of  so  highly).  I  bethought  me  of 
a  "  thorough  washer  "  circular  I  had  (got  yeth  the 
machine)  which  challenged  all  other  machines,  the 
borne  washer  and  two  others  specially  mentioned, 
for  £100  or  any  other  sum,  and  asked  my  friend 
why  no  one  accepted  the  challenge  and  engaged  in  a 
real  trial.   He  proposed  to  fetch  his  machine  and 
have  a  friendly  trial,  which  I  willingly  agreed  to. 
At  the  earliest  opportunity  our  trial  took  place ;  the 
machines  being  placed  together  and  measured  were 
found  both  to  hold  the  same  quantity  of  water. 


"odd  nana*,  however,  with  regard  to  the  above 
tfcrt  in  the  case  of  the  nitrates  it  must  be 
'"WwwHh  great  caution,  for,  as  Mr.  Prestwich 
"W*W  out,  the  effect  of  filtration  on  them  is 
conspicuous,  so  that  their  value  cannot  be 
"■ww  as  correctly  assigned,  or  as  representing 
**raai  condition  of  the  water  at  its  source. 

ku  enumerated  the  substances  found  in 
Hunter  as:— 1.  8aline  Bates— Soda,  potash, 
7r*>  Munonia^  hme,  magnesia,  strontia,  baryta, 
1™°*,  protoxides  of  iron  and  manganese,  oxides 
■one  and  copper,  tin,  lead,  silver,  antimony, 
cobaK,  probably  also  as  oxides. 
J^^-Carbonlc,  sulphuric,  sulphurous,  nitric, 
"?»»nc,  boracic,  silicic,  hydrosulphuric.  8. 
tj2?*u     — 'tetoMt— Chlorine,  bromine,  iodine, 

hydrogen.    4.  Oroante  Substances—  Ex-  , ,.  ,.„.«  ~  —  —  ..™„  .,.™„»/ 

Jf* '  matt«r_ (bnregin),  crenic  and  opoerenlc  His  machine  took  op  much  more  room,  and  the 
"4*.-Hakbt  Watson.  I  wringing  rollers  were  Sin.  narrower  than 


Both  the  machines  were  supplied  from  the  same 
mixture  of  soap  and  water.  The  clothes  produced 
(which  I  unfortunately  provided)  weighed  eleven 
pounds,  and  were  fairly  divided.  My  friend  seemed 
astounded  when  I  proposed  each  machine  doing  one- 
half,  declaring  "  that  he  considered  one-third  the 
quantity  quite  sufficient  at  once ;"  however,  having 
given  the  challenge,  after  a  little  bantering  he 
screwed  up  his  courage  for  the  trial.  We  both  began 
together;  I  took  my  lot,  threw  them  into  the 
machine,  and  set  to  work  in  a  few  seconds.  He 
took  his  and  placed  them  very  carefully  around  the 
central  beater,  honestly  giving  his  reason  for  the 
excessive  care.  By  the  time  he  began  to  work  his 
machine  I  had  nearly  finished,  and  had  the  fan  of 
standing  to  see  him  grinding  away  like  a  horse, 
certainly  in  a  manner  few  washerwomen  would  do 
nowadays.  In  about  a  minute  he  came  to  grief, 
the  clothes  had  stuck  fast  and  it  was  no  easy  matter 
to  loose  them.  I  need  say  nothing  about  the  state 
of  the  clothes  when  released,  further  than  that  it  is 
the  last  time  I  shall  provide  clothes  for  the  "  home 
washer."  After  the  clothes  were  dug  ont  of  the 
home  washer  they  were  added  to  the  lot  in  my 
machine,  and  a  little  girl  eight  years  old  easily 
turned  both  lots  in  it  and  could  easily  have  done 
many  more  had  they  been  at  hand.  As  to  the 
general  morits  of  the  "thorough  washer"  the 
actual  time  in  washing  for  our  family  of  thirteen  is 
thought  nothing  of,  as  may  easily  be  imagined  from 
the  work  done  in  four  minutes.  As  to  the  quality  I 
don't  think  there  is  another  machine  in  existence 
that  thoroughly  exposes  and  washes  every  portion 
alike,  and  that  without  any  possibility  of  injury. — 
Manchester. 

[25297.]— Woman's  Friend.— My  family  consists 
01  eleven,  including  two  servants,  and  onr  wash  is 
very  large.  It  lasted  two  days  every  week  until  hut 
Christmas,  when  a  friend  of  mine  sent  me  a  New 
Year's  gift,  which  was  a  washing  machine  called  the 
"  Marvellous."  When  this  machine  first  came  into 
the  house,  on  account  of  the  simplicity  of  its  con- 
struction, my  wife  not  only  entertained  grave 
doubts  as  to  its  usefulness  but  she  actually  gave 
way  to  a  feeling  of  prejudice  against  it.  She  was 
willing,  however,  to  give  it  a  trial,  and  in  order 
that  the  first  trial  might  be  a  fair  one  I  undertook 
to  see  that  the  printed  instructions  whieh  were  on 
the  machine  were  carefully  carried  out  in  every 
particular.  To  the  very  great  surprise  of  myself 
and  my  wife  our  washing  was  done  in  four  hours, 
everything  being  as  clean  and  as  well  washed  as 
could  be.  The  machine  is  patented  by  E.  Firth,  of 
Oldham.  The  clothes,  saturated  with  water,  are 
passed  between  leaded  rollers,  which  crimp  the 
fabric,  the  plain  side  rollers  acting  in  such  a  manner 
as  to  forcibly  drive  ont  the  water  with  the  dirt  thus 
loosened  by  the  two  centre  fluted  rollers  ;  the  under 
roller  is  fluted  a  finer  pitch  than  the  top  roller.  I 
am  convinced  that  clothes  washed  with  the  above 
machine  will  last  longer  than  if  washed  by  hand, 
for  a  piece  of  writing  paper  may  he  wetted  and 
passed  through  the  rollers  without  injury.  I  am 
convinced  that  when  the  machine  becomes  better 
known  it  will  be  popular.  I  am  informed  that  1.600 
of  these  machines  have  been  sold  since  September, 
1875.  The  price  is  35s.  each  or  40s.,  I  am  not  sure 
which.— W.  Flztchkb. 

[26305.]— Animal  Beruse.  —  E rratttm.  —  For 
"  carbonate  of  lime,"  in  my  reply  to  the  above  query, 
please  read  "  carbolate  of  lime/*— H.  B.  F. 

[26307.]—  Pumping.—  This  question  has  not  been 
properly  treated  by  either  of  the  replies  given. 
'  W.  S."  starts  by  working  the  problem  out  to  fit 
pumps  of  a  different  size  from  those  given,  which,  I 
presume  from  querist's  way  of  putting  it,  he  already 
las  by  him — and  if  he  has  not  there  is  no  reason  why 
16in.  pumps  should  be  better  in  this  case  than  12in. ; 
in  fact  they  would  not  be  so  good,  as  their  area 
being  greater  the  strain  upon  the  rods  and  all  con- 
nections would  be  correspondingly  increased.  Q. 
Pinnington  has  worked  ont  the  horse-power  correctly, 
but  has  not  allowed  for  friction  of  pumps  or  o  ther 
retarding  influences,  and  his  instructions  as  to  size 
of  engine  necessary  must  havea  been  given  under 
some  misapprehension.  "Querist"  does  not  say 
whether  the  pumps  will  have  to  draw  the  water  any 
distance  by  suction,  bnt  if  150ft.  is  the  total  height 
the  water  has  to  be  lifted— that  is,  the  height  from 
the  surface  of  the  water  in  the  well  or  mine  to  the 
point  of  discharge,  the  horse-power  required,  theo- 
retically, is  32 ;  but  to  this  has  to  be  added  i  to 
overcome  friction  of  water  in  the  rising  main, 
friction  of  rods  and  gearing,  resistance  of  valves, 
Ac.,  and  then  something  more  must  be  added  for 
contingencies.  It  would  not  be  safe  to  say  less  than 
40  horse-power,  and  this  is  the  way  I  work  it  ent  :— 

Combined  area  of  both  pumps  ...  r5708ft 
Length  of  stroke    Oft. 


Number  of  strokes  per  minute     ...  12 

Cubic  feet  to  be  lifted  per  minute  ...  1 13  0976 

Height  of  lift   150ft. 

Cubic  ft.  lifted  1ft.  high  per  minute . .  1890 ITH00 

Weight  per  foot    62*5  lb. 

Lbs.  lifted  lft.  high  per  minute    ...  1000250 

lOrtO'J-.O  _  . 
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With  regard  to  the  engine,  why  does  "  Querist"  give 
the  stroke  and  number  of  revolutions  ?  The  piston 
speed  will  be  hither  than  it  ought  to  be.  An  engine 
of  15 J  inch  cylinder,  however,  working  under  the 
conditions  he  gives  (expansively),  will  do  tke  work, 
and  this  is  the  way  J  work  it  out :— I  put  the  initial 
pressure  before  cut  off  at  40lb. 

188  inches  area  of  cylinder, 
24lb.  average  pressure, 
36  revolutions  per  minute, 
11  feet  length  of  double  stroke. 
The  horse  power  must  be  taken  at  44,000,  instead  of 
33,000,  to  allow  for  friction  in  the  engine  and  other 
losses. 

— W.  Wtatt. 

W [25309.]—  Acoustical.— I  am  much  interested  in 
r.  Lancaster's  letter.  Will  he  kindly  say  how  his 
7ft.  umbrella  is  to  be  manipulated  on  board  ship  in 
a  "  sneeser  "  off  the  Scilly  ?— H.  B.  T.  8. 

[26312.]— Simple  and  Inexpensive  Clookwork. 
— G.  Day  will  require  a  train  of  wheels  with  a  fly 
to  regulate  the  speed.  If  he  makes  the  great  wheel 
of  04  teeth  drive  a  pinion  of  8  leaves,  to  which  is 
attached  another  wheel  of  00  teeth,  driving  a  pinion 
of  8,  this  last  pinion  will  turn  in  a  minute,  and 
the  great  wheel  in  an  honr,  and  so  will  require  10 
or  12  turns  of  rope  on  the  barrel,  which  is  attached 
to  it  by  a  ratchet  and  click,  like  the  great  wheel  of 
a  clock.  To  the  last  pinion  the  paper  drum  can  bo 
attached,  also  a  wheel  to  drive  the  fly  by  means  of 
an  endless  screw  on  the  fly  spindle.  The  size  of  the 
fly  will  determine  the  speed.— J.  E.  Flotd. 

[25316.]— Petrifying  Water.— M.  Chevreul  has 
communicated  to  the  French  Academy  a  paper  on 
"  Petrifaction,"  in  which  he  proves  that  the  process 
of  change  in  organic  matter  comprises  two  epochs — 
the  first  being  the  absorption  of  mineral  matter 
through  capillary  action,  and  the  second  the  dis- 
appearance by  oxidation  of  the  organic  matter,  and 
the  substitution  of  the  solidifying  mineral  matter, 
taking  the  actual  form  of  wood.  M.  Daubree  stated 
that  he  had  confirmed  this  view  by  experiments 
made  upon  wood  in  the  hot  baths  of  Bour bonne - 
lea-Bains.— Geneve. 

[26324.]— Cremona. — On  referring  to  "Otto," 
one  of  the  best  authorities  on  Italian  violin  makers, 
I  find  that  Francis  Bugger,  or  Bugcrieri,  or 
Buggierio,  surnamed  II  Per,  of  Cremona,  flourished 
from  1670  to  1720 ;  Vincent  Bugger,  also  of  Cremona, 
from  1700  to  1730 ;  John  Baptist  Bugger,  of  Brescia, 
from  1700  to  1725 ;  and  Peter  James  Bugger,  of 
Brescia,  from  1700  to  1720.  These  were  the 
celebrated  makers  of  that  name,  and  the  name  in 
question,  B.  Buggerius,  Cremonensis,  Anno  1017, 
cannot  apply  to  them,  as  the  date  is  nearly  100 
years  previous  to  their  time.  The  families  of 
Maggini,  Amati,  Guarnerius  and  Stradivari  us 
flourished  about  this  time,  but  I  fail  to  find  any 
notice  of  Buggerius.  I  strongly  suspect  Laurence 
Saunders*  instrument  is  a  German  or  Tyrolese-made 
one  with  a  mock  name  and  date.  This  could  easily 
be  ascertained  by  personal  inspection.— Violinist. 

[26325.]  —  Detonating  Cartridge  Powder.  — 
Equal  parts  of  chlorate  of  potash  and  sulphuret  of 
antimony  powdered  finely  and  well  mixed— very 
dangerous.— H.  B.  T.  S. 

[26326.]— Aacites  or  Abdominal  Dropsy.— 
Take  of  green  broom,  sometimes  c>  lied  furze  or 
golden  gone,  about  one  pound ;  cut  fine.  Grocers' 
raisins,  one  pound ;  large  handful  of  garden  parsley ; 
water,  two  quarts.  Boil,  and  then  let  simmer  down 
to.abont  three  pints,  not  more ;  strain  and  add  one 
pint  of  good  gin;  bottle.  Take  a  wine-glassful 
three  times  a  day ;  if  any  ill  effects  follow  take 
smaller  doses,  say,  a  tables pooaf  id.— W.  J .  Paekkb. 

[25327.]-OiddineB8.-I  have  known  it  to  be 
caused  by  tape  or  other  worms ;  if  so,  little  good 
can  be  accomplished  until  the  worms  are  removed. 
Try  infusion  of  wormwood — very  cheap — say  a 
dozen  sprigs  to  the  pint  of  boiling  water  made  the 
same  way  as  you  would  make  tea.  Take  a  small 
wineglass  full  three  or  four  times  a  day.— W.  T. 
Park  eh. 

[26331.]-8taining  Black— A  "  Dublin  Cabinet- 
maker could  mix  drop  black  with  French  polish, 
and  would  find  it  give  a  deep  ebony  black.— C.  S. 

[26337.]  —  Boiler  Explosions.  —  It  seems  the 
engineer  did  open  the  safety  valves  before  the  sink- 
ing of  the  Vanguard  with  the  intention  of  prevent- 
ing an  explosion.  The  only  way  in  which  I  think 
an  explosion  could  occur  would  be  by  one  end  of  the 
boiler  being  heated  in  the  manner  Mr.  Lancaster 
explains  and  cold  water  suddenly  falling  on  the  hot 
plates,  which  might  cause  them  to  crack  or  break, 
and  then  of  course  there  would  be  an  explosion, 
which  would  be  lessened  in  proportion  to  the  amount 
of  steam  which  had  escaped  by  the  safety  valves. 
Mr.  Lancaster  seems  to  think  that  water  would 
enter  the  boiler  against  the  pressure  of  the  steam, 
which  of  course  would  be  impossible.  With  regard 
to  what  "Snifting  Clack"  says  about  the  water 
rising  slowly  and  putting  out  the  fires,  Ac..  I  think 
it  is  quite  possible  that  aatir  would  not  get  into  the 
boiler-room  for  some  time,  even  nntil  the  boiler  was 
below  the  level  of  the  sea,  when  the  water  would 
fall  upon  tho  hot  boiler  plates  before  it  (a  boiler) 
had  got  sufficiently  cool  to  prevent  an  explosion.— 
Spreboid. 


W -25338.]  —  Sulphuretted  Hydrogen  Gas.  — 
buld  lime  (slacked)  or  sesquioxide  of  iron  suit  ?  If 
"  Gas  "  will  say  nnderwhat  circumstances  he  wishes 
to  fix  the  h.  s.  I  might  tell  him  a  method.— 
Tallt-Ho. 

[26359.]— Mounting  Charts— Try  white  linen 
stretched  on  to  a  table  and  then  just  touched  with 
a  damp  sponge  (not  too  wet),  and  then  paste  back  of 
chart,  then  stick  it  on  to  the  linen  and  let  remain 
nntil  quite  dry,  and  then  cut  off.— T.  C.  J. 

[26361.1— Bose  Trees.— Cut  out  all  superfluous 
wood  and  prune  to  three  buds.— H.  B.  T.  S. 

£25364.]— Zoophytes.— Presuming  M  A.  B.  C." 
alludes  to  the  sertularian  zoophytes  or  those  with  a 
poly  pi  don,  soaking  in  water  for  a  few  hours  will 
soften  the  horny  structure  and  permit  of  portions 
being  flattened  ;  but  they  must  be  well  dried  before 
placing  in  turpentine,  or  immersed  a  day  or  two  in 
strong  spirit  and  then  transferred  while  wet,  and  it 
usually  takes  a  long  time  to  get  all  the  cells  filled 
with  turpentine,  which  is  essential  if  the  specimens 
are  intended  to  be  mounted  in  balsam  as  transparent 
objects.  The  polyzoa  generally  show  better  with 
the  polariscope  than  the  true  zoophytes— either  will 
mount  dry  with  little  or  no  preparation.— Vbctbnbis. 

[26365.] — Coal — "  Analysis  "  does  not  state  from 
what  point  of  view  he  wishes  to  estimate  the  value 
of  the  coal.  I  imagine,  from  his  question  about  the 
hydrogen,  that  it  is  from  a  gas-maker's  point  of 
view  that  he  wants  to  know  the  best  way  at  arriving 
at  the  value  of  coal.  In  that  case  one  of  the  usual 
guides  for  arriving  at  the  value  of  a  coal  is  the 
amount  of  volatile  matter  yielded  on  distillation: 
but  "  Analysis  "  must  bear  in  mind  that  amongst 
volatile  matters  there  is  a  certain  quantity  of 
hygroscopic  moisture  which  varies  in  different  coals, 
and  also  moisture  dne  to  the  wetness  caused  by 
exposure  to  the  weather  or  other  causes.  This 
moisture  is  very  prejudicial  in  many  ways,  especially 
with  regard  to  sulphur.  Two  samples  of  coal  might 
show  same  amount  of  volatile  matter,  bnt  yet  one 
might  have  1  per  cent,  and  the  other  12  per  cent,  of 
moisture.   If  "  Analysis  "  cares  to  say  what  pur- 

Cthe  coal  is  to  be  estimated  for,  I  will  gladly  give 
the  benefit  of  any  experience  I  may  have  on  the 
subject.  In  any  ease  I  would  not  advise  him  to 
trouble  about  the  hydrogen.— Tau.t-Ho. 

[25374.1— Mullein.— The  "velvet  dock  "is  known 
in  Shropshire  as  tho  moth  mullein,  and  is  not  the 
pin  ut  said  to  be  a  specific  for  consumption.  The  one 
yon  inquire  for  is  culled  the  "  mullen."  and  does  not 
grow  wild,  but  prows  plentifully  in  the  sandy  soil  of 
the  cottage  gardens,  in  central  Shropshire,  from  the 
shed  seeds,  which  are  very  plentiful.  It  is  a  bien- 
nial, and  the  difference  between  it  and  the  "  flannel 
leaf  "  is  the  entiro  absence  of  the  woolly  piles  on 
the  leaves  and  stem.  The  long,  slender,  flower 
spikes  of  the  (rrowing  plants  are  frequently  tied 
together  to  make  golden  arches.  1  have  never  known 
it  to  be  used  as  a  specific  for  consumption,  or  heard 
how  it  was  to  be  used,  though  it  was  always  spoken 
of  as  such.  I  should  think  the  seeds  could  be 
obtained  from  any  florist  gardener.— B.  H. 

[25378.]— Beooil  of  Fire arms  —Although  the 
recoil  might,  theoretically,  be  increased  owing  to 
pressure  of  air  in  front  of  the  bullet,  I  hardly 
think  it  would  make  a  really  practical  difference. 
I  am  not  prepared  to  give  real  information  con- 
cerning alterations  in  the  length  of  the  Martini- 
Henry  barrel,  but  have  some  recollection  of  the 
length  of  the  stock  having  been  changed  :  this  may, 
probably,  be  what  is_  alluded  to.  Perhaps  some 
infantry  reader  may  kindly  supply  what  is  wanted ; 
this  particular  arm  not  being  issued  to  my  branch 
of  the  service.  Sharpness  of  twist  in  the  rifling 
will  make  a  difference ;  the  recoil  is  certainly  de- 
creased by  increased  weight  of  weapon,  and  may  be 
modified?  by  lubrication.  I  shall  be  glad  to  see  a 
reply  to  this  query.   Now  that  we  are  burning 

Kwder  by  the  hundredweight,  we  are  apt  to  over- 
>k  what  is  going  on  with  the  smaller,  but  equally 
important,  engine  of  destruction.  —  Artillery 
Captain. 

[25381.1— Wood-chopping  Machine.— There  is 
a  very  simple  machine  in  use  at  the  Boys'  Befuge, 
Strangeways,  Man  Chester,  for  chopping  fire-lighters, 
made  by  Hugh  Morrison,  Edinburgh.  It  has  two 
wedges  for  cutting,  one  on  each  side  of  the  frame, 
and  is  fed  by  two  small  boys,  who  simply  hold  the 
block  under  it,  and  it  chops  away  as  fast  as  they  can 
feed  it.  The  knife  does  not  come  low  enough  to 
catch  their  hands,  so  is  perfectly  safe.— Sempeb 
Parattjb. 

[25383.]  —  Whitewash  out  of  Doors.  —  If 
"  Hampton  "  will  try  a  mixture  of  Buxton  lime  and 
common  salt,  as  follows,  he  will  find  it  answer  his 
purpose :— Mix  the  lime  to  the  thickness  required 
for  laying  on  the  wall,  and  then  add  lib.  of  salt  for 
every  401b.  of  lime.— J.  C.  M. 

[26391.]— Hollow  Plaster  of  Paris  Images  — 
I  hope,  for  his  own  sake,  that  "  E.  N."  did  not  try 
the  absurd  method  recommended  by  "8.  G.  E." 
Piece  moulding,  like  other  arts,  can  only  be  learned 
by  means  of  long  practice.  However,  if  "  E.  N."  iB 
careful  and  skilful  enough  to  judge  of  the  proper 
size  and  shape  of  each  piece— so  that  it  will  clear- 
he  can  easily  prevent  the  pieces  sticking  together  by 
brushing  over  the  surfaces  of  each,  after  it  has 
"  set,"  and  has  been  trimmed  neatly  for  the  recep- 


and  quite  unbearable  at  a  short  distance  from  the 
ear ;  and  such  being  the  case  organ-builders  bare 
shown  considerable  ingenuity  in  disposing  it  so  that 
its  tone  would  produce  the  most  agreeable  and  imita- 
tive effects.  For  instance,  Herr  Haas,  the  bnilder 
of  the  celebrated  Lucerne  organ,  adopted  the  novel 
expedient  of  placing  the  vex  humana  between  the 
stone  vault  and  the  external  roof  of  the  cathedrsL 
The  whole  of  the  immense  space  between  these  two 
roofs  forms  a  resonant  chamber  for  the  stop,  and 
the  compound  sounds  so  produced  descend  into  the 
church  through  the  large  circular  openings  in  tb* 
keys  of  the  vaults.  I  have  listened  to  this  stop  with 
mnch  enjoyment,  and  on  some  occasions  it  was 
almost  unearthly  in  its  effects.  Its  tones,  descending 
from  a  height  of  80ft.  or  90ft.,  and  joining  at  right 
angles,  so  to  speak,  the  soft  accompaniment  from 
the  west  organ,  tiuly  pictured  a  celestial  choir 
singing  in  concert  with  earthly  musicians.  Yob 
will  realise  by  my  few  remarks  that  a  vox  humans 
is  not  a  stop  either  within  the  range  of  the  power! 
of  or  of  any  value  to  the  amateur  organ -builder. 
The  voix  celeste  differs  very  materially  from  the 
vox  humana,  inasmuch  that  it  imitates  nothing  i» 
heaven  above  or  in  the  earth  beneath,  but  simply  re- 
mains a  fair  specimen  of  out-of-tuneism.  The  yoix 
celeste  consists  of  two  ranks  of  unison  dulcian* 
pipes,  one  of  which  is  tuned  (?)  a  trifle  sharp.  The 
result  is  that,  when  both  ranks  are  sounding 
together,  a  delicate  wavering  tone  is  produced.  It  w 
usual  to  add  (where  there  is  a  dulciana  provided  m 
„.  „„..  the  organ  specification)  a  single  rank  of  dulcian* 

tion  of  the  contiguous  piece  or  pieces^  a  mixture  of  nipes  on  the  voix  celeste  slide.  These  are  conedafe* 

ussian  tallow  waves  sharp,  and  a  mechanical  action  is  provided  in 


boiled,  raw,  or  sweet  oil.  and  tallow— Bussian  tallow 
by  preference.— E.  T.  W. 


[26394.]— JBolian  Violin.— To  "  Paoaitini."- 
It  gives  me  much  pleasure  to  communicate  to  others 
the  little  I  am  fortunate  enough  to  know,  not  being 
prevented  by  "  trade  interests,  combined  with  per- 
-sonal  restrictions."  En  passant,  what  a  paltry 
apology  of  "Organ  Finisher  s"  this  is  (see  reply  23563), 
as  if  such  a  matter  as  the  fixing,  or,  more  correctly 
speaking,  the  adjustment,  of  the  metal  bridges  on 
imitative  string-toned  pipes  could,  by  any  "  trade 
interests,"  be  kept  secret  from  an  intelligent  in- 
quirer !  I  am  always  pleased  to  have  the  opportunity 
of  helping  amateurs,  who  are  practically  my  brothers, 
in  the  beautiful  and  interesting  art  of  organ -building. 
I  am  particularly  ready  to  aid  one  like  yourself  who 
is  in  a  far-off  land,  and  consequently  away  from  the 
field  of  easy  study  and  reference :  and  I  can  assure 
you,  with  our  kind  Editor's  help  in  these  columns,  I 
shall  at  all  times  be  glad  to  tell  you  what  I  know  in 
answer  to  your  queries.  Few  stops  have  proved  a 
more  interesting  study  to  organ-builders  all  over  the 
world  than  those  which  have  Men  designed  to  imitate 
the  human  voice ;  and  to  describe  the  various  forms 
they  have  assumed,  and  the  numerous  experiments 
which  have  been  made  in  that  direction,  would  fill 
the  pages  of  the  present  number.  The  stop,  as  now 
usually  made,  is  a  striking  reed,  furnished  with 
short  cylindrical  tubes  of  large  scale  (see  accom- 
panying sketch).  (1).  The  tone  of  this  atop  is  rough, 


—  ■        " Mil*  m  hi. ik* mm  r-~  - 

connection  with  the  draw-stop  action  to  draw  u>e 
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dulciana  along  with  the  voix  celeste.  This  action 
does  not  couple  the  latter  to  the  dulciana,  which 
can  accordingly  be  drawn  alone.  The  name,  vox 
angelica,  U  sometimes  incorrectly  given  to  the  voix 
celeste.  The  vox  angelica  is  a  very  small-scaled 
Iciana,  prodnciDg  the  softest  tone  in  the  whole 
n  of  organ  stops.  As  regards  the  piercing  of 
.  " plugs?'  or  rather  stoppers  of  half-covered 
jp§,  such  as  the  Lieblich  Gedact.  Flan  to  d'Amcre, 
ute  a  Chomince,  Ac,  it  is  difficult  to  give  clenr 
lions  ;  so  much  depends  upon  the  scale  of  the 
,  formation  of  mouths,  and  pressure  of  wind, 
is  yet  another  consideration  which  must  be 
into  account— namely,  the  length  of  stopper, 
and  consequently  length  of  perforation.  In  the 
•ketches  (2  and  3)  I  give  diagrams  of  the  stoppers  of 
the  Lieblich  Oedact "  in  metal  pipes,  and  the  covers 
of  tbe  "Flute  a  Cbeminee."  In  both  it  will  be 
observed  that  great  reliance  is  placed  on  the  resisting 
length  of  the  perforations.  If  you  will  furnish  me 
with  the  required  data  I  shall  prepare  you  scale  of 
lengths  add  sires  of  perforations.  And  now. 
regarding  my  own  poor  essay,  the  "  iEolian  Violin," 
I  have  little  to  sny  in  any  way  definite,  I  am  still 
MCnting  my  experiments,  and  intend  giving  an 
of  the  same  in  my  "  Hints  to  Amateur  Organ 
when  I  come  to  treat  of  the  formation  of 
pipes.  May  I  ask  you  to  wait  until  I  arrive 
hranch  of  my  self-imposed  task  ?  I  may, 
in  the  mean  time  assure  you  that  the  delay 
will  be  no  loss  to  you,  for  the  stop  in  question  is 
almost  too  complicatea  and  troublesome  in  forma- 
tion to  repay  its  maker,  even  by  its  imitative  and 
characteristic  tone.  Please  command  my  services 
at  any  time,  and  accept  my  best  wishes. — Q.  A. 
AUDSLVY. 

[25401.]— Oxide  of  Iron  Paint.— I  always  use 
boiled  oil.  with  a  fair  proportion  of  driers.— Joseph 
William  Fennell. 

[25101.]— Latho  Bed  Query.— Lathe  bod  in- 
leaded  for  6in.  centres  screw-cutting  lathe ;  I  bope 
this  will  suit  Edward  Hooker.   A,  stay  pieces  Jin. 


 x  3.o  «....Z%  .. 


thick.  If  the  bed  is  Oft.  long  it  will  want  four  of 
them,  and  flat  pieces  at  each  end  of  bed,  shown  at 
B,  for  the  standards  to  fasten  on  to.— T.  B. 

[25*03.]— Lathe  Bands.— I  have  used  leather 
bands  now  for  some  time  past,  and  have  found  them 
answer  very  well,  especially  if  the  corners  are 
rounded  off  the  under  side.— Amateur  Turner. 

[25105.]— Electro-Magnetio  Engine.— For  the 
qnemt's  purpose  the  poles  of  the  electro -magnet 
should  be  flat,  as  the  work  is  attractive  from  some 
distance,  not  holding  in  contact,  and,  therefore,  the 
wider  field  is  better  than  the  in  tenser  one  set  up  by 
the  rounded  pole.  The  simplest  form  is  an  armature 
nounted  on  a  lever  hinged  on  a  support  behind  the 
magnet,  and  pr.  longed  on  the  other  side  as  far  as 
convenient,  and  fitted  with  a  connecting  rod  at  the 
end  working  a  crank ;  this  gives  a  considerable 
mechanical  motion  with  small  play  of  the  armature. 
If  much  power  is  needed  two  such  systems  can  work 
oppose!  cranks,  or  the  same  crank  is  placed  on 
opposite  sides  of  it  so  that  they  can  actuate  the 
shaft  alternately.  It  is  quite  impossible  to  say  any- 
thing about  sizes,  wires,  Ac,  without  knowing  the 
amount  of  work  to  bo  done,  but  with  a  magnet  of 
4in.  arms  probably  fonr  layers  of  No.  20  or  22  wire 
would  be  effective,  but  much  depends  on  tho  battery 
to  be  used.— Si. i ma. 
[2.>U>3.]  —  Organ  Pedals.  —  There  is  unfor- 
riat'-ly  no  standard  scale  in  this  country  regnla- 
t  the  distance  betweon  the  pedals,  and  organs 
er  much  in  this  respect.  I  would  recommend  a 
distance  of  2Jin.  (certainly  not  less)  measuring 
i  centre  to  centre.  A  full  compass  pedal-board 
e  on  this  scale,  with  parallel  pedals,  will  be 
i  convenient  reach  of  the  performer.  If  tho 
have  but  one  manual,  place  the  pedal  29in.  or 
below  it.  I  wonld  snggefft  that  the  pedals 
Ives  should  be  lin.  in  thickness  nnd  the 
ntU  madct  to  slope  Blightly  upwards  from  tbo 
short  keys.— Saxon. 

fJB5407.]— Piano. — If  you  are  a  resident  in  London 
you  can  see  one  to  guide you  at  Imhoff  and  Miikle's, 
organ  builders,  New  Oxford-street.  The  pins  in 
hurrel  are  different  to  the  organ  barrel,  there 
ng  no  staples.   If  you  are  not  a  resident,  I  would 

*sh  a  diagram. — Joseph  William  Frnnell. 
taM08]  —Embossing  on  Glass. —The  way  to 
iboss  ulx**  is  by  hydrofluosilie-aeid  glass.  Tbo 
to  be  embossed  is  covered  with  wax,  the  design 


tob< 
diffe 


drawn  on  it  with  some  sharp  instrument.  Make 
in  some  byilrogen  by  the  nse  of  snlphnric  acid  nnd 
water  and  zinc ;  while  the  gas  is  generating  put 
some  silicate  or  floor  spar.  On  the  mouth  of  the 
jar  must  be  placed  a  ring  (corresponding  with  the 
mouth)  of  lead,  iin.  in  height,  rest  the  glass  on  it. 
In  a  few  minutes  the  gas  will  have  embossed  tbe 
glass.— Glazier. 

[26+98.!—  Embossing  on  Glass;.— Paint  where 
the  arid  is  not  to  act  with  ordinnry  Brunswick  black. 
This  I  had  from  a  practical  workman.  Perhaps  the 
wax  was  not  thoroughly  cleaned  off.— W.  M. 
Graham. 

[25409.]— Piute.— You  can  have  the  pitch  raised 
by  having  a  small  piece  taken  off  length  of  head  by 
a  maker.  With  regard  to  the  Boehm  system  it  is, 
I  Relieve,  universally  acknowledged  to  be  difficult  in 
fingering,  but  the  Boehm  and  Carte's  system  is 
infinitely  superior  in  facility  of  fingering  to  any  I 
have  yet  seen.  I  learnt  from  on  ordinary  wood  flute, 
hut  now  find  Carte's  so  much  easier.— Amateur 
Turner. 

[25410.1— Water  Pressure  Engines  or  Tur- 
bines.—Don't  bother  with  turbines  ;  they  are  too 
expensive.  There  is  one  a  few  miles  from  here 
blowing  an  organ  about  tho  size  of  vonrs,  which 
costs  £10  a  year  for  water.  I  know  of  an  excellent 
hydraulic  engine  which  has  for  its  advantages 
simplicity,  small  first  cost,  and  economy  in  working 
(a  20  stop  organ  being  blown  for  ljd.  a  service),  ana 
as  you  have  a  irood  head  of  water,  there  is  sufficient 
pressure  to  work  one.  By  giving  (through  these 
columns)  the  name  and  address  of  maker,  our 
Editor  would  be  doiug  an  injustice  to  himself— viz., 
advertising  freely— but  if  *'  Organist"  will  advertise 
bis  address,  I  shall  he  happy  to  give  him  all  parti- 
culars.—John  Haves. 

[25411.1— Lathe  Band.— If  C.  Fulham  wishes 
for  a  method  of  makintr  a  single  gnt  cord  answer  for 
driving  nn  overhead  shaft  constantly,  and  at  thu 
same  time  answer  for  all  tbe  speed  pulleys  on  tbe 
mandrel  and  fly-wheel.  I  will  send  a  routrh  sketch  of 
the  method  I  have  used  for  some  time  with  satisfac- 
tion. In  my  method  the  same  cord  drives  the 
mandrel  and  overhead,  simultaneously,  from  the 
fly-wheel.  This  may  not  answer  "C.  s"  views.— 
R.  W.  F. 

[25412.]  — Ventilation  without  Draught. — 
Make  it  on  a  larger  scale  than  that  described  on  p. 
513,  Vol.  16.— Hakrt  Lee. 

[25414.]— Soft  Impression  Metal.— There  is 
no  difficulty  or  secret  in  getting  a  "  splash  "  im- 
pression ;  use  tin  only  and  warm  the  die,  which 
should  be  brought  sharply  down  on  to  the  molten 
metal  just  before  it  sets.  The  critical  moment  for 
doing  this  you  will  find  by  *  little  practice. — 
Forward. 

[25423.]— Battery. — Grove's  battery  will  suit  you 
best.  It  is  arranged  as  follows :—  C  is  a  cell  of 
porous  earthenware,  which  contains  the  plate  of 
platiuuin,  A.   The  negative  element  is  formed  of 


stu-et  zinc,  and  is  generally  bent  as  in  the  figure  at 
B,  but  any  other  convenient  form  may  be  used.  D 
is  the  outer  vessel  which  contains  the  above.  The 
exeiting  fluids  for  this  battery  are  diluted  sulphuric 
acid  (one  p»rt  acid  to  eight  or  nine  parts  water)  for 
the  outer  cell,  and  strong  nitric  acid  for  tho  porous 
cell.-C.  V.  S. 

[25123.]—  Battery.— You  can  with  your  elements 
make  a  Grove's  battery.  The  platinum  should  be 
folded  into  the  form  of  an  S,  or  some  other  con- 
venient shape,  to  contain  a  large  surface  of 
platinum  in  small  space.  This  will  require  a 
porous  jar  for  its  reception,  and  an  outer  stone  or 
floss  jar  to  contain  the  zinc,  also  folded  into  an 
oval  shape  so  as  to  cover  all  round  tbe  porous  jar; 
the  zinc  should  be  well  amalgamated  before  using. 
The  charge  should  be  nitric  acid  in  porous  jar,  and 
sulphuric  Mid  1  part,  water  10  parts,  in  outer  jar. — 
W.  J.  Lancaster. 

[25424.]— Pressure  of  Air.— As  the  pressure  of  a 
gas  varies  directly  as  its  density,  when  its  tempera- 
ture is  constant,  tho  question  is  solved  by  the 
following  proportion  :  — 

8  :  8  +  3  =  lfU  :  x  =  22}}. 

-C.  W.  H. 

[25 124.] -Pressure  of  Air.-If  "Minor"  will 
try  the  following  simple  experiment  ho  will  instantly 
perceive  that  the  "pressure  of  the  air"  does  not 
amount  to  half  as  many  grams  as  he  bas  specified 
pounds  :—  Take  a  large  bullock's  bladder,  fill  it  with 


horse-hair,  pump  out  all  the  air  and  press  it  between 
two  boards  in  a  vice  and  tic  up  the  mouth.  Then 
remove  it.  and  he  will  be  told  by  the  lying  "  men  of 
science  "  that  the  pressure  on  that  bladder  amounts 
to  nearly  3cwt.  But  the  horsc-hnir  will  not  be 
pressed  '.in  under  this  terrible  weight;  so  them  is 
another  proof  of  the  infamous  lies  of  the  professors. 
— John  Hampden. 

[This  is  a  fair  sample  of  tho  many  contributions 
we  have  recently  received  from  Mr.  Hampden. — Ed.] 

[25426  ]— Reeds  in  Pianoforte.— The  reeds  and 
bellows  were  coutuined  iu  the  box-seat,  which  was 
as  wide  as  pedal-fr.;me,  and  about  Jft.  across.  The 
blowing  done  by  an  assistant,  a  handle  for  the  pur- 
pose projecting  from  one  end  of  seat.  It  had  a 
couple  of  stops,  with  reeds  of  different  pitch,  for 
use,  I  suppose,  as  treble  solo,  with  pianoforte  ac- 
companiment, or  bass.  Pedals  and  seat  were  on 
castors,  and,  being  unattached  to  pianoforte  (merely 
fitting  in  proper  positiou),  could  be  removud  at 
pleasure.  I  regret  I  cannot  explain  internal  arrange- 
ment of  seat. — Hazlii. 

[25427.]— Labels  to  Preserve. — Preserve  your 
labels  off  the  bottles  altogether,  and  scratch  on  the 
formula)  of  the  acids  with  a  small  file  or  a  writing 
diamond.  This  is  permanent  and  effectual. — Micro. 

[25127.]—  Labels  to  Preserve. — A  coating  of 
shellac  varnish  would,  to  a  certain  degree,  protect 
them  ;  but  it  is  far  better  to  have  tho  name  of  the 
acid  engraved  on  the  bottle  itself.  Use  Indian  ink 
for  label— C.  S. 

[25427.]—  Labels  to  Preserve  — The  only  way 
you  can  lnbel  your  bottles  containing  acids  is  to 
frost  the  name  in  by  means  of  hydrofluoric  acid.  I 
have  given  necessary  particulars  in  luswcr  No.  25408 
in  last  week's  Mechanic— W.  J.  Lancaster. 

[26427.J— Labels.— Sat  urate  tho  labels  with  solid 
paraffin  by  means  of  a  hot  knife.  Tried  and  proved 
scores  of  times.— Ouvkikr. 

[25427.]— Labels  to  Preserve.— To  prevent  the 
writing  on  labels  being  effaced  by  the  trickling 
down  of  acids,  three  remedies  might  be  suggested  : 
— 1st.  Protect  the  labels  by  a  coating  or  two  of 
varnish.  2nd.  Make  use  of  a  carbon  ink,  indestruc- 
tible by  acids.  3.  Etch  the  labels  into  the  glass 
with  hydrofluoric  acid.— H.  B.  F. 

[2542ft.]— Projection.— The  following  is  the  con- 
struction of  the  stereographic  projection  of  the 
globe  on  the  horizon  of  a  point  iu  the  English 
Channel,  where  the  meridian  of  Greenwich  crosses 
the  parallel  of  60°  north  latitude :— Draw  a  circle, 
A,  B,  C.  D,  draw  a  linn  through  the  centre,  B  D, 
and  another  at  right  angles  to  it,  A  C ;  divide  each 
quadrant  into  uiue  parts,,  from  tho  point  A  draw 
lines  from  these  divisions,  cutting  tbe  line,  B  D ; 


!c—  — 


the  linos  mark  the  points  through  which  the  paral- 
lels of  latitude  are  drawn — all  lines  in  this  projection 
are  circles  or  straight  Hues.  For  the  meridians 
draw  a  circle  through  the  points,  A,  P,  0.  continuing 
it  right  round  ia  th«  circle  A,  P,  C,  E.  F,  G ;  divide 
tho  quadrants,  E  F  and  F  (J,  each  into  nine  parts, 
and  from  P  draw  lines  from  each  of  these,  cutting 
the  line,  E  G,  from  F  ;  draw  circles  through  tho  cuts 
and  through  P,  continuing  them  over  P,  as  shown. 
— G.  S.  M. 

[25430]  —  8ingle  Lens  Eyepiece.  —  To  F. 
Dennett.- The  lens  it  a  pluuo-ronvex  (the  object- 
glass  of  a  6s  0>1.  microscope)  one,  Jin.  focus.  The 
2jin.  objeet-glssa  is  33}in.  focal  length.  With 
respect  to  which  is  thp  best,  tbe  single  lens  or  the 
Huyirhonian.  they  each  have  their  advantage!.  Tbo 
single  lens  gives  very  sharp  definition  in  the  middlo 
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of  the  field  of  view ;  it  gives  considerably  more 
light  than  the  Huyghenian.Decause  there  is  only  one 
lens  instead  of  two.  The  Huyghenian  gives  better 
definition  at  the  edge  of  the  field,  and  is  more 
achromatic  For  faint  stars.  Ac.,  the  single  lens  is 
best ;  1  generally  use  it  for  the  planets.  —  F. 
Dennett. 

[26481.]  —  Bichromate  Battery.  —  Use  two 
carbons  and  one  sine  instead  of  vice  versa,  and 
connect  both  carbons  to  one  binding-screw.  It  will 
be  easy  to  devise  an  arrangement  for  holding  zinc 
ont  of  liquid  when  not  in  action.  Old  French  plum 
bottles  make  excellent  vessels.  I  have  a  home-made 
battery  of  4  (single  cell)  3-pint  size  which  answers 
admirably,  and  was  almost  as  aheap  as  *'  matter  in 
the  wrong  place."  Have  not  time  for  detailed 
description,  nor  enough  for  next  week,  but  will 
endeavour  to  do  so  shortly,  if  it  has  not  become 
superfluous  by  thon.— Micro. 

[26431.]—  Bichromate  Battery.— The  simplest 
way  to  make  a  one-cell  bichromate  is  to  have  one 
plate  of  zinc  about  Sin.  by  2$in..  and  a  similar 
plate  of  carbon ;  then  procure  two  ordinary  drinking 
glasses,  both  same  size,  fix  them  close  to  each  other 
in  a  cigar  box.  A  piece  of  ebouite  or  box-wood 
must  be  turned  so  as  to  fit  on  the  top  of  either 
glass.  To  the  bottom  of  this  the  two  plates  must 
he  fixed  by  means  of  screws  penetrating  the  wood, 
the  top  surface  of  these  connections  to  be  capable  of 
receiving  wires  from  or  to  any  piece  of  apparatus. 
The  one  glass  should  contain  the  bichromate 
solution  ana  the  other  water,  so  that  the  moment 
the  plates  are  done  with  they  may  be  tronsfeired 
from  the  one  glass  to  the  other.  If  you  think  well 
you  may  have  two  plates  of  carbon,  one  on  each 
side  of  the  zinc  and  as  close  together  as  possible 
without  touching  each  other.— W.  J.  Lancaster. 

[26431.]— Bichromate  Battery.— The  best  way 
is  to  have  the  zinc  between  two  carbon  plates,  and 
an  arrangement  for  withdrawing  it  from  the  fluid 
when  not  in  use  will  be  found  very  convenient  for 
preventing  unnecessary  action.  The  two  carbon 
plates  are  of  course  joined  by  a  wire  or  strip  of 
metal  and  both  terminate  in  one  binding  screw,  to 
which  one  of  the  wires  leading  to  the  coil.  Ac.,  is 
attached,  the  other  being  joined  to  the  zinc  element. 
-C.  V.  S. 

[85432.]— Harmonium  B-eeda  — That's  jnst  it. 
Mr.  Fenwkk's  reeds  are  "  too  weak  for  the  force 
acting  upon  them."  I  am  supposing  that  they  are 
not  broken,  and  sound  properly  when  played  with  a 
medium  pressure.  Thin  reeds  give  the  best  results, 
and  accordingly  the  thing  is  to  find  just  that  degree 
of  thinness,  and  a  metal  with  that  amount  of 
resiliency  whiok  will  give  best  quality  of  tone  and 
resist  the  pressure  longest.  Mr.  Fenwiok's  remedy 
is  to  get  other  reeds  (he  says  nothing  about  their 
age),  or  to  blow  more  gently.  He  might,  however, 
try  the  effect  of  making  the  vibrator  stand  a  little 
higher  above  the  block.— Saul  Bymea. 

[26437.]— Incrustation  and  Corrosion  in 
Steam  Boilers.— There  is  little  danger  of  corrosion 
if  the  boiler  is  properly  attended  to.  Pure  water  is 
rapidly  corrosive  only  under  high  pressures,  and 
more  particularly  in  marine  boilers,  where  any 
deficiency  of  water  is  made  up  with  sea  water,  and 
where  the  condensed  water  returned  to  the  boiler 
often  contains  fatty  acids.  "  Ystalyfera  "  would 
perhaps  do  best  to  use  the  ordinary  well  water,  and 
add  occasionally  a  few  crystals  of  soda  and  a  few 
raw  potatoes  to  the  water  before  raising  steam.— 
H.  B.  F. 

[25430.]  —  Australia.  —  There  are  extensive 
engineering  works  in  all  the  larse  Australian  towns. 
The  rates  given  in  the  South  Australian  Register 
of  January  20th  last  are :— Fitters  »».  to  lis.  per 
day,  and  turners  7s.  to  8s.  per  day.  No  climate  will 
cure  consumption,  but  the  dry  climate  of  Australia 
is  well  suited  to  persons  of  consumptive  tendencies. 
South  Australia  is  perhaps  the  best,  on  the  whole, 
for  snch  persons.  There  is  a  great  demand  for 
labour,  ard  at  present  free  passages  are  granted  to 
artisans— H.  B.  T.  S. 

[26441. 1— Antidote— Spirits  of  ammonia  have,  I 
believe,  been  tested  effectually;  but  I  think  the 
Laxly  Telegrajih,  of  the  12th  or  13th  inst.  gives  an 
antidote  for  snake  bites  and  other  deadly  venomous 
serpents  in  tho  shape  of  Capsicum  and  Lobelia  in- 
flate,, to  be  taken  internally  as  well  as  external 
application.  Perhaps  our  friend  Mr.  Allen,  or 
some  medical  practitioner,  will  explain. — Joseph 
William  Fennell. 

[25441.]  —  Antidote.  —  I  am  not  aware  of  any 
special  antidote  for  mercurial  compounds  except 
the  well-known  one  of  white-of-egg  for  corrosive 
sublimate.  In  nil  cases  it  is  important  to  get  the 
mercury  out  of  tho  system  as  rapidly  as  possible  by 
emetics  and  similar  means.— Alfred  H.  Allen. 

[25441.1— Antidote.— The  best  antidote  for  poison- 
ing by  salts  of  mercury,  is  white  of  egg  beat  up  in 
water.-H.  B.  F. 

[25441.]  —  Antidote.  — .  Bichloride  mercury  or 
corroaivo  sublimate : — "  1.  Albumen,  as  in  the  white 
of  eggs,  followed  immediately  by  infusion  of  galls 
or  cat.'chu.  2.  Gluten  of  wheat  and  wheaten  flour. 
3.  Hydrate  of  magnesia.  4.  Protosulphuret  of  iron, 
if  administered  immediately,  or  within  15  minutes 
after  poison  being  swallowed."  Calomel,  red  pre- 
cipitate, vermilion  :— "  I.  White  of  eggs.  2.  Milk. 
3.  Flour  and  water.  4.  Linseed  tea.  5.  Barley 
waier."-C.  S. 


[25443.1  —  Amateur's  Workshop.  —  If  all  the 
tools  ana  the  iron  work  generally  are  oiled  with 
petroleum  they  will  not  rust,  and  if  they  have 
rusted  the  petroleum  will  remove  the  rust  with  a 
very  little  rubbing.  The  tools  should  be  warm  and 
dry  when  the  petroleum  is  applied.— H.  B.  T.  S. 

[25443.  —  Amateur's  Workshops.  —  Having 
many  tools,  and  only  using  them  occasionally,  and 
at  uncertain  intervals,  I  was  much  troubled  to  keep 
them  in  good  order— free  from  rust,  Ac. — until  I 
adopted  the  plan  of  brushing  them  over  (before 
putting  them  away)  with  a  mixture  of  equal  parts 
of  carbolic  acid  and  sweet  oil.  I  have  found  this 
very  effectual,  and  hang  up  my  saws  against  the  wall 
with  utter  indifference  as  to  the  state  of  weather.— 
F.  F.  0, 

[25448.]— Old  Monument.— About  forty  years 
ago,  when  a  boy,  I  passed  the  Sutton  monument,  and 
to  satisfy  my  childish  curiosity  my  father  inquired 
of  a  roan  labourer  its  history.  We  wore  told  that  it 
was  erected  by  Sir  Thomas  Boughy  as  an  object  for 
them  to  see  from  the  hall  on  the  rising  ground  on 
the  opposite  side  of  the  Meer. — R.  H. 

[25440.]— Marble.— "Decorator"  will  find  there 
ore  alabaster  quarries  at  Coat  Hill,  about  six  miles 
south  of  Carlisle,  from  whi.-h  hundreds  of  tons  are 
taken  annually.  The  beds  or  seams  are  many  yards 
in  thickness. — A.  R.  Little,  Harpurhey. 

[25450] — Cleaning  Sewing  Machine.  —  The 
clogged  Unseed  oil  can  best  be  removed  by  soaking 
in  spirits  of  turpentine.— H.  B.  F. 

[25450.]— Cleaning  Sewing  Machine.— Apply 
strong  spirits  of  ammonia  to  all  the  bearings,  and 
work  quickly.  If  you  have  not  this  by  yon,  try 
absolute  alcohol,  or,  failing  this,  good  whiskey. 
Never  use  any  vegetable  oil  to  lubricate  machines ; 
it  invariably  clogs  them.  Winter  strained  sperm 
oil  is  the  host  for  this  purpose.  Do  not  take  your 
machine  to  pieces  if  it  can  be  possibly  avoided ;  it 
is  very  difficult  to  get  the  eccentrics  bock  into  their 
places.— Ikrnb. 

[25460.]— Cleaning  Sewing  Machine.— The  best 
way,  I  think,  to  clean  a  sewing-machine  thoroughly 
is  to  take  it  to  pieces  and  boil  the  dirty  parts  in  a 
solution  of  soap  and  washing  soda.  Do  not,  however, 
put  in  the  parts  liable  to  injury,  as  the  japanned 
work,  Ac.  It  can  also  be  cleaned  by  applying  ben- 
soiine  or  paraffin  instead  of  oil.— John. 

[26460.]— Cleaning  Sewing  Machine  — If  the 
parts  are  all  well  oiled  with  petroleum  and  the 
machine  run.  it  will  be  found  that  the  dirt  and  dirty 
oil  will  work  out  and  can  then  be  wiped  off.— 
H.  B.  T.  8. 

[26460.1— Cleaning  Sewing  Machines.— In  an- 
swer to  the  above  query,  I  think  "  F.  R."  must  be 
mistaken  by  saying  clogged  with  boiled  linseed  oil ; 
no  one  would  ever  think  of  putting  linseed  oil  on. 
The  oil  generally  used  Is  the  best  refined  sperm, 
which  should  not  clog  if  good j  but  "  F.  B." 
should  steep  the  parts  well  in  paraffin,  which  should 
fetch  the  old  oil  off.— B.  C. 

[25453.]— Bacterial  Infusions.  —  Fine  chopped 
hay.  covered  with  water,  and  allowed  to  stand  for 
three  or  four  days  in  summer  (kept  free  from  dust), 
will  form  a  thin  scum  on  the  surface ;  if  this  be 
taken  off  and  examined,  it  will  be  found  teeming 
with  several  kinds  of  animalonla.  This  will  do 
also  for  many  other  vegetable  substances. — C.  S. 

[25466.]— Brass  Valve  Balls  for  Engine 
Pumps.— These  are  usually  made  with  a  "  sphere- 
cutter,"  consisting  of  a  hardened  steel  ring  or 
ferrule  attached  to  a  handle.  The  inner  diameter  of 
the  ferrule  is  somewhat  more  than  half  the  diameter 
of  the  sphere,  and  it  is  kept  sharp  by  rubbing  it  flat 
on  an  oil-stone — tho  end  or  cutting  edge  is  thus  a 
square.  The  rough  ball  is  sometimes  cast  with  two 
thin  necks  and  turned  between  centres,  and  the 
cutter  worked  over  it  in  various  directions,  till  all 
the  rough  turning  marks  disappear  by  the  scraping 
action.  The  necks  are  then  trimmed  off.  A  better 
finish  is  given  by  driving  the  ball  into  a  boxwood 
chuck  repeatedly,  in  different  positions,  and  using 
the  cutter  as  before.  Another  very  easy  way  to 
make  the  spheres,  but  taking  rather  more  time,  is 
to  use  a  common  hand  turning  tool  with  the  T-rest, 
chucking  the  ball  as  follows  -.—a  is  a  boxwood 


chock,  screwed  on  to  mandrel,  and  tamed  perfectly 
true ;  it,  is  the  ball ;  C,  the  lathe-centre ;  this  enters 
a  centre-punch  mark  in  a  little  block  of  steel  hollowed 
to  rest  on  the  ball.  By  the  pressure  of  the  centre 
the  ball  will  he  held  sufficiently  tight  to  be  scraped 
up  perfectly  true  by  repeatedly  slacking  the  centre 
and  shifting  the  ball  at  right  angles  to  the  last  cut ; 
true  up  the  boxwood  towards  the  last  finish.— F.  H. 
Wknham. 

[25455.]— Brass   Valve    Balls    for  Engine 

Pumps.— The  ball  valves  should  be  cast  with  two 
stocks  upon  them,  opposite  each  other,  on  each  side 
of  the  balls,  to  bo  centred  by  and  to  receive  the 
carrier.    .Now  run  them  between  the  centres  of 


lathe  and  rough  them  out  to  a  template,  say  1-32 
too  large.  Cut  off  the  two  centre  stocks  1-3SB  clear 
of  the  ball,  file  these  parts  to  the  template.  The 
ball  will  appear  to  be  round.  Now  chuck  a  piece  of 
lead,  say  |in.  thick  Sin.  square,  upon  the  face-plate 
with  dogs.  Cup  it  out  so  that  one-third  of  the 
ball's  diameter  enters.  In  the  sliding  head  where  the 
centre  fits  in,  a  piece  of  copper  should  he  introduced, 
cupped  out  at  the  point,  after  the  fashion  of  the 
lead  chock,  about  gin.  diameter.  Pot  the  hall 
between  the  cup,  screw  up  back  centre  cup,  and 
commence  turning  over  the  diameter  of  the  ball. 
Now  shift  the  ball,  crossing  over  the  parts  just 
done  ;  just  keep  the  parts  done  visible.  Keep 
crossing  and  crossing  till  you  have  gone  all  over 
the  ball.  Now  for  a  finishing  tool.  A  piece  of  cut 
steel  should  be  bored  out  after  the  fashion  of  sketch. 


This  tool  mnst  be  perfectly  round  after  it  is 
hardened,  and  touched  up  with  a  piece  of  oil-stone 
inside,  outside,  and  on  the  face.  Cup  the  lead 
chuck  out  nearly  the  ball's  diameter.  Take  the 
sliding  heads  toe  k  centre  and  press  this  finishing 
cup-tool  up  against  the  ball.  By  this  means  I  have 
brought  them  perfectly  round,  and  could  see  my 
face  in  them.— T.  B. 

£25456.]  —  Lathe  Bearings.  —  If  "Seconds' 
Pivot"  contemplates  making  a  lathe  mandrel  with 
anti-friction  bearings  let  me  strongly  advise  him  not 
to  do  so.  I  had  to  do  with  a  lathe  with  the  nock  of 
the  mandrel  formed  to  this  curve,  and  though  well 
made  by  a  first-rate  workman  it  proved  quite  the 
reverse  of  anti-friction,  though  required  specially 
for  light  running.  After  spending  much  time  in 
getting  the  most  accurate  fit  in  the  cellar  the 
mandrel  was  at  last  abandoned  for  one  with  the 
nsuol  cone  bearing,  and  then  ran  with  very  much  less 
friction  than  before,  and  was  far  easier  to  make.— 
F.  H.  Wknham. 

[25458.1  — Dispersive  Power  and  Denadty  of 
Glass. — The  density  of  glass  affects  the  index  of 
refraction  in  an  almost  constant  ratio,  bat  it  does 
not  so  affect  the  dispersive  power ;  neither  does  the 
index  of  refraction  alter  with  the  dispersion  in  any 
ratio.— W.  J.  Lancaster. 

[25480.]— 81  Orionis.— This  star  is  No.  725  of 
the  Dorpat  Catalogue.  Struve  describes  the  com- 
ponents as  of  the  6"8  and  11*0  mag.  respectively  :— 
P  =  87°-50,  D  -  12"-737,  Epoch  1829-41.  More 
recently  the  pair  was  measured  by  Mr.  Oledhill  at 
Mr.  Orossley's  Observatory,  Halifax,  with  the 
following  results:— P  =  SflrO,  D  =  13" "0.  Epoch 
1874-06.  On  January  14th,  1872, 1  observed  the  pair 
with  my  7Jin.  refractor,  and  noticed  the  prettily- 
contrasted  colours  of  the  components,  the  larger 
star  being  orange,  the  smaller  bluish.  Struve 
describes  the  larger  star  as  egregie  a  urea,  bat  has 
no  note  as  to  the  colour  of  the  companion. — G£  qbo  e 
Knott. 

[25460.]— 81  Orionis.— This  donble  star  has  been 
added  to  Mr.  Webb's  later  editions,  and  it  is  in 
Proctor' 8  smaller  atlas.  Angle,  87°*5 :  distance, 
12"7.  High  gold  colour.  Comes  Uth  magnitude.— 
Rev.  J.  Coaxes. 

[25461.]— Crystals.— A  good  effect  may  be  pro- 
duced by  coating  the  surface  of  the  grotto  with 
glue,  and  sprinkling  over  it  fragments  of  mica.  A 
strong  solution  ef  crystals  of  tin  (Sn  CLJ  produces  s 
fine  crystallised  effect.— H.  B.  F. 

[25462.]  —  Swiss  Transferring  Picture*.  — 
Unfortunately  the  pigments  employed  '  appeal 
coloured  only  by  reflection,  hence  they  "would  \x 
useless  in  the  lantern.  They  could  be  mounted  with 
Canada  balsam  between  two  glasses,  and  would  then 
be  as  transparent  as  they  could  be  made  to  appear 
— W.  J.  Lancaster. 

[25463.1—  H andr ailing.— *'  One  in  a  Fog  "  should 
have  stated  in  his  query  whether  he  intends  tht 
wreath  in  question  for  a  level  landing  staircase,  or  foi 
winders,  and  then  I  could  have  perhaps  helped  bin 
out  of  his  difficulty  ;  also  the  distance  from  centn 
to  centre  of  baluster  that  is  across  the  well ;  alw 
the  rise  and  tread  or  size  of  pitch-hoard  and  widtt 
and  thickness  of  handrail.  If  winders  yon  shouli 
make  a  small  drawing  to  a  scale.— Stbp-Laddek. 

[25163.]—  Hand-railing.  —  The  BuihHng  St  v. 
has  dealt  fully  with  this  subject.  See  back  numbers 
— Joseph  William  Fennell. 

[25467.]— Matriculation  Questions.— 1.  Let  . 
equal  force  of  gravity,  M  mass  of  carriage,  and  < 
angle  of  inclination  of  the  plane.  Then  the  force  o 
gravity  resolved  parallel  to  the  inclined  plane  i 
7  sin.  a,  and  by  the  question  sin.  a  =  '10611.  Th 
tension  of  the  rope  =  M  (q  sin.  a  +  3)  -  2*3142  ton* 
The  time  during  which  the  ascent  continues  afte 


the  rope  is  broken  is 


483 


7*6  seconds;  and 


g  sin.  a 

therefore,  the  distance  moved  through  =  7'6  (48*3  - 
g  Bin.  a)  =  310'Otft.  2.  If  A  be  the  angle  of  inci 
dence,  B  the  angle  of  refraction,  and  x  the  distune 
of  the  bright  point  from  the  point  of  incidence  ;  thei 
the  index  of  rufxactiou  is  :— 
•in.  A  4 

sin.  B  3* 
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And  it  is  easily  seen  that  in  the  present  instance  the 
saf le  of  refraction  is  the  complement  of  the  angle 
of  incidence,  and  therefore 

sin.  A  _  sin.  A 

sin.  B     cos.  A 

4 


=  tan.  A 


■J*  -  9  _ 


3  3 

Squaring-  both  sides,  and  resolving  the  quadratic,  we 
Bud  a  =  6ft.— Q.  W.  H. 

[85407.1— Matriculation  Question!.— (1)  a.  Let 
T  a  tension  on  the  rope,  and  taking  the  accelerating 
(one  of  gravity  as  32ft.  per  second.  Then 

S  =        |  *  *  *  M.  3  =  (T  -  I)  4, 15  =  20  T  - 

a  T  =  « tons  •=  2  tons  7  cwt  (1)  6.  The  carriage 
«iD  continue  to  more  np  the  incline  until  the 
ntaHgr  of  48"3ft.  is  destroyed  by  the  action  of 

pirtty.  /=?.^  =  32xi  =  fl-4. 

Thin  from  the  formula      =  2  / 1,  48-3  x  48-3  = 

a  x  (re 

Iooncx,  Spa. 

[Jaa.  Kelson,  Thos.  Mltcheson,  W.  L.  P.,  and 
T.  T.  bare  also  answered  this  question,  and  our 
Batter's  dislike  for  mathematical  formulte  is  one 
reason  why  wado  not  puhEsh  two  or  three  more  of 
the  answers.— Ed.] 

[»4tU]~ Sea  Level.— Surely  the  difference  of 
lews]  must  le  the  other  way,  and  that  the  sea  at 
Osjpe  Oomorin  is  higher  than  it  is  at  Kurrachee,  for 
tb»  reason — Cape  Comorin  Is  nearer  the  equator 
'about  1(f)  than  I^nrrachee  js,  and  as  the  equatorial 
* .  -  earfl,  ;fl  longer  than  the  polar  one  is, 

i  or  near  the  equator  must  be  further  from 
Si's  centre,  and  therefore  higher  than  those 
that  ace  nearer  the  poles. — Subvxtob  No.  2. 

[J&471.]— Duplex  Telegraphy.— I  send  sketch 
of  connections  for  the  above.  The  coils  of  the 
iastrunenta  at  both  stations  are  wound  with  two 
wirsa  aide  by  side  instead  of  one.  The  ends  are 
joined  aa  at  B.  so  that  if  C  and  D  were  also  joined 
and  connected  wish  one  pole  of  a  battery,  and  B 
•ita  the  other,  the  Instrument,  A,  would  not  be 
affected,  because  the  current  would  divide  itself 
eqsatry  between  the  two  coils,  the  effect  of  the  one 
tstoenur  that  of  the  other.  If  the  instrument  at  2 
is  *JW  paced  in  circuit  as  in  the  figure,  the  equili- 
brium is  at  one*  disturbed,  and  in  order  to  restore 
it  the  rheostat.  E,  is  connected  to  D.  Now,  if  the 
leslwaucc  at  E  is  made  equal  to  that  of  the  One 
wire,  together  with  the  apparatus  at  2,  it  is  very 
«afy  to  see  that  the  current  sent  by  the  clerk  at  1 
would  pass  through  the  coils  of  his  own  instrument 


tab&Q&e  (Erections,  splitting  at  B,  half  going  to 
has,  and  half  to  earth  through  B,  not  producing 
say  effect  until  it  arrived  at  2.  where  it  would  take 
teefoDowing  course :— H IJ  KHLto earth,  passing 
through  both  coils  of  H  in  the  same  direction,  and 
rcnseanrintly  moving  the  instrument.  The  same 
weakToccnr  if  the  clerk  at  2  depressed  his  key,  the 
otrreut  taking  the  following  route : — From  battery 
to  J,  where  it  would  divide,  half  going  through  K 
H  and  L  to  earth,  the  other  half  passing  to  line, 
sad  thence  to  earth  through  CAB  AD  and  B, 
oaring  the  instrument  at  1.  If  both  stations  were 
to  danresa  their  keys  at  the  same  time,  the  effect 
weald  be  to  strengthen  the  signals  at  both  ends,  as 
the  opposite  poles  of  the  batteries  are  connected  to 
earth  and  fine  respectively,  both  current*  passing 
through  the  circuit  in  the  same  direction,  and  not 
is  opposite  ways,  as  some  suppose.— C.  V.  S. 

[SM72.J  —  Scotch  Tartans— Duncan  Plaid.  — 
A  description  of  the  number  and  arrangement  of 
torsade  of  each  colour  in  some  forty  or  fifty  Scotch 
dan  tartans  appeared  in  the  family  Herald  many 
ago.  Doubtless  the  editor  of  that  journal 
if  the  number  containing  it  is  still  in 
Newman. 

f 86473.1 — Leg  Affection.— When  I  was  six  years 
ou  I  lost  the  use  of  my  legs  through  sitting  on  a 
itdtaa.  Doctors  tried  several  means  to  restore  me, 
bet  nothing  benefited  mo  until  my  mother  was  advised 
to  bandage  my  leas,  not  too  tightly,  with  black  silk 
nbbon.  She  procured  a  quantity,  about  2in.  or 
Hin.  wide,  ana  in  a  few  weeks  I  was  running  about, 


and  they  were  taken  off  once  a  week  while  I  had  a 
bath.  I  have  often  recommended  black  ribbon  for 
rheumatism  with  beneficial  results.  Do  try  it  in 
the  little  girl's  case,  for  I  have  great  faith  in  it.  Of 


wineglass  of  steel  and  sherry  daily  at  11 
Match, 

[25473.]— Leg  Affection.— A  strong  solution  of 
rock  Bait,  rubbed  in  twice  daily,  along  whole  length 
ef  leg,  and  lower  part  of  back.  Sea  water  will  do 
if  it  is  the  real  brine.  Regular  outdoor  exercise  and 
strict  cleanliness.  "  Parrish's  Chemical  Food,"  in 
doses  of  ten  drops  thrice  daily,  with  cod-liver  oil  if 
losing  flesh.  Oatmeal  porridge  once  daily.  These, 
with  effectual  friction,  may  do  something,  but  must 
be  patiently  persisted  in  for  a  long  time  to  afford 
any  chance  of  success.— B.  W.  F. 

[2*473.]— Leg  Affection.— Let  "  E.  E.  D."  get 
some  oil,  known  to  the  chemists  by  the  name  of 
cabbage  oil,  or  snail's  oil,  and  sometimes  other 
names ;  2d.  worth  can  be  bought,  and  is  sufficient  to 
give  them  confidence,  as  it  soon  effects  benefit.  Bab, 
say,  a  teaspoohful  or  more  for  about  ten  minutes 
every  evening,  when  the  little  patient  goes  to  bed. 
and  again  in  the  morning.  It  should  be  well  rubbed 
in,  not  left  greasy,  both  on  the  leg  affected,  sole.pf 


the  foot,  and  under  the  knee ;  and  also  the  spine, 
from  the  waist  downwards,  where  the  seat  of  the 
mischief  exists.  The  oil  is  green,  and  is  poisonous, 
but  perfectly  safe  used  outwardly.  From  my  own 
experience,  at  the  end  of  one  month  they  will  see  a 
great  change.— Stockholm. 

[25475.]  —  Halse's  Apparatus.  —  Place  coil  in 
front  of  box  containing  battery  ;  ioin  with  wire  the 
left-hand  knob  at  back  of  coil  to  left-hand  knob  in 
front  of  box ;  next  join  right-hand  knob  on  coil  to 
centre  knob  of  box.  and  you  have  six'  cells  in  action  ; 
shift  the  wire  to  the  right-hand  knob  of  box,  ana 
the  whole  twelve  are  acting.  Care  should  be  taken 
to  arrange  the  plates  correctly,  beginning  with  a 
silver  one  at  the  left-hand  pot  in  front  row,  and 
ending  with  a  sine  one  at  the  left-hand  pot  of  back 
row.  The  right-hand  zinc  and  silver  plates  must  be 
connected  when  all  the  cells  are  wanted  to  act.  The 
left-hand  knob,and  centre  one  in  front  of  coil,  are 
chiefly  used.  The  wire  can  be  moved  from  the 
centre  to  right-hand  one  when  a  stronger  current  is 
needed —A  WoUTJD-BK  Hklpbk. 

[26*77.]— More  Terms.— I  venture  to  suggest  aa 
explanation  of  "Guthrie's"  expressions  to  which 
our  obliging  correspondent,  "Saul  Rymea,"  takes 
exception.  Were  a  21b.  weight  (about  1  kflogramme) 
to  fall  from  a  height  of  80ft.  it  would  strike  the 
earth  with  a  force  equal  to  that  required  to  propel 
the  same  weight  from  the  earth  up  to  the  height  of 
30ft.  This  theory  is  such  an  elementary  fact  in 
mechanics  that  I  wonder  any  of  your  correspondents 
should  require  it  repeated  unless  for  the  sake  of 
finding  fault  with  a  mere  term,  such  as  "  capable 
of  doing  the  work,-  being  used  to  express  an 
abstract  amount  of  force. — Leonard  Huomca. 

S 85477.]  —  More  Term's.— Momentum  may  be 
ined  aa  quantity  of  motion.  It  is  a  magnitude 
which  varies  as  the  mass  and  the  velocity,  of  a  body, 
and  at  any  instant  of  motion  is  equivalent  to  the 
product  of -the  mass  and  velocity  of  the  body  at  that 
instant.  Work  may  be  defined  as  being  done  when 
a  force  produces  acceleration,  or  when  it  produces 
motion  in  opposition  to  resistance.  Work  is 
equivalent  to  the  product  of  the  mass  of  the  body 
and  the  space  it  passes  over.— Bromo-Iodinx,  Spa. 

[25481.]  —  8oftenimt  Bass  Notes  of  Har- 
monium.—Will  Mr.  Verner  see  reply  25220,  p.  846, 
a  portion  of  which  applies  to  his  instrument?  The 
treble  reeds  must  be  made  to  speak  quickly.  The 
bass  may  be  softened  by  (1)  reducing  the  size  of  pallet 
apertures  by  pasting  on  brown  paper  with  smaller 
holes  in  it ;  (2)  by  putting  a  toning  leather  over  the 
apertures— a  sort  of  muffling  up  of  the  sound  in  a 
blanket;  (3)  by  bending  the  tips  of  the  reeds.  I 
have  tried  the  latter,  in  a  very  rough  way,  on  a  har- 
monium for  which  I  have  little  respect.  I  put  a 
piece  of  round  wire  under  the  tip,  say,  a  piece  of 
wire  r>in.  thick,  its  centre  Jin.  from  the  end  ;  bent 
the  tip  over  with  a  steady  pressure,  and  the  result  is 
a  decided  softness.  Ton  can  try  on  one  before  you 
start.  Take  a  pair  of  round-nosed  pliers,  and  mind 
you  don't  break  the  reed.  If  not  satisfied  try  one  of 
the  other  methods.  A  division  in  the  pan,  so  aa  to 
prevent  the  wind  rushing  to  the  bass  reeds,  might 
induce  the  treble  to  speak,  but  I  could  not  say 
without  trying  the  instrument. — S a. ox  Byksa. 

[26482.]— Beal  Ioe  Binke.— Bisulphide  of  carbon 
would  be  a  cheaper  and  better  freezing  substance 
than  ammonia  or  ether.  Ita  fcatid  odour  is  an 
objection ;  but  if  all  leakage  was  carefully  guarded 
against,  as  it  would  require  to  be  with  any  volatile 
substance  whatever— this  might  be  no  serious  diffi- 
culty.—H.  B.  F. 

[26484.]— Instantaneous  Shutter.— A  simple 
and  good  shutter  may  be  made  ont  of  a  piece  of  strong 
tin,  with  a  round  hole  precisely  same  size  as  front 
of  lens,  the  sheet  of  tin  to  fall  perpendicular  in  two 
grooves  on  sides  of  mount.  The  tin  should  be 
weighted  at  bottom,  and  have  no  springs  connected 
with  it.  A  small  button  with  a  lever  arm  should  be 
made  to  liberate  the  shutter  without  any  shake ; 
the  shatter  should  slide  easily.— W.  J.  Lancaster. 

[26490.]— The  Planet  Vulcan.— I  believe  much 
doubt  is  expressed  whether  the  matter  which  re- 


volves between  mercury  and  the  sun,  and  producing 
effects  observable  upon  Mercury,  consists  of  a 
planet,  or  distributive  mntter.  No  planet  Vulcan  or 
any  other  name  has  yet  been  recorded.  Certain  is 
it  that  matter  does  exist,  but  the  form  of  such 
matter  remains  to  be  discovered. — W.  J.  Lancaster. 

[25492.]— Linen  "Webs.— Though  the  query  is 
specially  addressed,  I  may  be  excused  for  replying, 
from  having  spent  some  fourteen  years  of  my  earlier 
days  in  the  manufacture.  A  twenty-hundred  web 
of  36in.  wide  contains  4,000  threads  in  that  breadth. 
The  term  "twenty-hundred,"  as  expressing  the 
"  set  or  fineness."  refers,  technically,  to  the  number 
of  "  splits  "  in  the  reed  with  which  the  linen  web  is 
woven,  and  as  every  split  for  a  linen  web  contains 
two  threads,  in  the  above  case  there  would  be  4,000 
threads  in  a  yard  wide.  The  web-glasses  with  which 
linens  are  counted  have  an  aperture  of  the  diameter 
of  37-200in.  for  brown  goods,  and  36-200in.  for  white 
goods,  and  the  number  of  threads  in  the  warp 
counted  in  that  space  expresses  the  "set  or  fine- 
ness "  of  the  web. ,  It  may  interest  "  outsiders  "  to 
mention  that  about  80  pieces  of  "  20"*  yard  wide 
linen"  of  66  yards  each,  contain  as  much  linen- 
yarn,  if  stretched  out  in  a  single  thread,  as  would 
encircle  our  globe.— LiWea. 

[26500.]— Coating  Lead  Pipes— Gas  tar  is  an 
excellent  thing  for  driving  rats  away ;  they  don't 
like  the  smell.  I  believe  if  "  T.  B.  JV'  was  to  coat 
the  lead  pipes  with  this  the  rats  Would  never  touch 
them.— Observes. 

[25303.]  —  Physical  Geography.— Airy,  from 
experiments  made  by  the  pendulum  at  the  month 
and  bottom  of  a  coal-pit,  estimated  the  specific 
gravity  of  the  earth  to  be  from  5  to  5*67.  Its  mass 
is  about  259,801  millions  of  cubical  mile*.  We 
know  the  weight  of  a  cubic  foot  of  water,  therefore 
it  is  easy  to  calculate  the  weight  of  a  glohti  of  water 
of  the  same  sizo  as  the  earth.  Multiply  the  weight 
of  this  globe  of  water  by  tho  ascertained  specifio 
gravity  of  the  earth,  and  you  have  the  earth's 
weight.— Kathode. 

e)605.1-Overhe*d  Gear— To  "Ov*rhbad." 
the  first  place  I  do  not  quite  see  how  the  lower 
ends  of  the  swinging  frame  could  be  united  without 
interfering  with  the  pulleys.  Secondly,  I  can  say 
from  experience  that  a  brace  is  not  needed  here. 
The  short  spindle  Idom  descends  below  the  middle 
of  the  frame  in  which  it  is  hnng,  and  therefore  the 
tenons  of  the  slotted  jambslin  the  mortised  cross- 
pioce  Uke  their  /air  half  of  the  pressure,  generally 
more  than  their  share.— D.  H.  G. 

[25511.]— Resistance  of  Darnell's  Battery.— 
To  "  Siojia." — The  resistance  of  any  particular  cell 
depends  upon  its  construction  and  charge,  the  size  of 
plates,  perosity  of  vessels.  &c.,  and  the  strength  and 
nature  of  the  liquids.  A  Daniell's  cell  may  be  made 
to  have  n  resistance  of  a  hundredth  of  an  Ohm,  if 
large  vessels  and  plates  are  used,  with  n  strongly 
acid  solution.  Tho  cell  referred  to  by  Jenkin 
is.  I  suppose,  though  the  description  ia  vague,  the 
telegraphic  buttery  figured  in  p.  220  in  which  the 
ptites  are  small,  and  the  liquid  used  is  mere  water. 
The  charge  given  by  Jenkin,  as  extracted  from 
Clark,  is  wrong.  The  figures  (riven  inmy  book, "  Elec- 
tricity," Ac.,  p.  107,  may  bo  relied  on  as  absolutely 
correct,  as  may  be  soon  by  tho  explanation  of  them 
there  given.  The  object  of  the  heavy  overcharge  of 
acid  recommended  by  Clark  is,  I  presume,  to  allow 
of  the  use  of  salt  in  the  zinc  coll.  which  increases  the 
electromotive  force,  as  I  explain,  p.  "225,  and  also 
tends  to  reduce  local  action  ;  but  5oz.  of  sulphuric 
acid  by  measure  to  the  pint  of  water,  will  do  this. 
It  is,  however,  just  possible  that  20oz.  of  water 
moans  measure—  lhat  is,  a  pint-uud  lOoz.  of  acid 
means  weight,  and,  if  so,  the  error  is  not  very 
great,  as  6oz.  by  measure  would  weigh  Ooz. ;  but,  if 
so,  it  should  be  stated,  as  common  sense  would 
imply  tjhat  the  ounce  in  both  cases,  when  used  in 
one  formula,  means  the  liquid  ounce  for  the  two 
liquids,— SiotaA. 

[26514.1— Camera  Stand.— The  simplest  and 
most  useful  stand  which  an  amatenr  can  make  for 
ho  own  use  is  one  which,  when  closed,  forms  a 
round  climbing-stick  about  4ft.  Oin.  long  and  1  Jin- 
in  diameter.  When  open  it  should  form  three  legs, 
each  slit  from  the  top  to  about  the  centre,  through 
which  a  screw  should  be  fixed  to  prevent  the  bottom 


stand  should  be  made  out  of  good  elastic  wood,  and 
should  havo  a  too  to  fit  on  bottom  of  the  legs  when 
packed,  so  as  to  make  the  stand  effective  as  a 
oHmbing-stick.  There  are  many  forms  of  stands 
more  portable— as  the  umbrella,  walking-stick,  and 
others — but  they  ore  far  more  difficult  to  make.  If 
you  would  like  to  know  how  to  make  a  more  port- 
able stand,  I  should  be  pleased  to  tell  you.— W.  J. 
Lancaster. 

[25514.]^Camera  Stand— Can  be  made  of  three 
strips  of  pine  or  ash,  4ft.  long,  cut  down  2ft.  oin., 
so  that  it  may  bo  attached  to  the  head  at  six  points. 
Do  not  be  satisfied  with  any  tripod  that  is  not  per- 
fectly steady,  and  without  shake  or  movement, 
when  a  fair  weight  is  put  upon  it.  The  light  stands 
often  sold  are  a  delusion  and  a  snare.  Next  to  a 
good  lens  comes  a  perfoctly  steady  stand,  or  the 
best  of  lenses  are  no  good.— A.  Puhphrbt. 

[26615.]— Lantern  Lenses.—"  Belieur  "  having 
a  {-plate  lens  requires  a  condenser  to  illuminate  his 
pictures  evenly,  and  a  lamp  (he  cannot  do  belter 
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than  the  Silber) ;  these,  placed  in  proper  position— 
til,  the  light  in  the  focus  of  the  condenser,  the 

Sicture  the  opposite  side  of  the  condenser  to  the 
ght,  and  the  lens  at  its  focal  distance  from  the 
picture,  and  the  arrangement  is  complete.  I  shall 
be  glad  to  send  yon  a  diagram  of  the  whole.— A. 

PUMPHBET. 

[26615.]  —Magic-Lantern.  —  To  make  a  good 
lantern  you  require  a  pair  of  3}in.  condensing 
leases,  a  Silber  lamp,  the  tin-work  for  top  of  lan- 
tern and  for  front ;  then  the  other  portions  you 
could  easily  make  out  of  either  a  bisouit-tin,  a 
packing-case,  or.  better  by  far,  out  of  well-seasoned 
mahogany,  and  lined  with  tin.  The  body  should  be 
12in.  nigh,  7in.  broad,  and  lOin.  deep.  This  will 
make  you  a  good  lantern.  The  bottom  should  have 
a  piece  of  wood— say,  Sin.  wide— extending  from 
back  to  front  j  the  sides  not  to  be  covered,  but  left 
for  ventilation.  A  hole  might  also  be  made  in  back 
of  lantern,  to  allow  a  jet  to  be  used.  The  door,  on 
right-hand  side,  should  be  as  large  as  the  side  of 
lantern  would  allow.  The  whole  should  be  lined 
with  tin.— W.  J.  Lancaster. 

[26616.]— Micro  Photos. — I  prefer  Thomas's  col- 
lodion for  micro  photos,  and  in  development  I  use 
the  pyro  only,  and  not  any_  iron  developer.  Pyro 
negatives  are  finer  in  detail,  and  have  no  coarse 
shadows.  Either  hypo  or  cyanide  works  well— hypo 
for  a  thin  negative,  and  cyanide  for  a  heavy  one.— 
W.  J.  Lancaster. 

[25618.]  —  Micro  Photos.  —  I  suppose  "Old 
Photo  "  wants  it  for  producing  minute  pictures  to 
be  seen  with  the  microscope,  or  is  it  to  produce 
pictures  from  microscopic  objects,  as  described  in 
this  week's  number  ?  If  the  latter,  a  stronger  de- 
veloper will  considerably  improve  the  result ;  if  the 
former,  he  must  get  a  fresh  sample  of  cotton,  and 
it  must  not  be  allowed  to  age  much,  or  he  may  have 
to  prepare  a  special  cotton  or  paper.  If  he  will 
study  the  rules  tor  producing  a  powdery  collodion, 
and  proceed  in  exactly  an  opposite  direction,  he 
will  most  likely  succeed.  Pictures  developed  with 
pyro-gallic  are  much  less  granular  than  those  de- 
veloped with  iron.  I  had  a  sample  of  paper  some 
time  ago  that  did  quite  well  for  the  purpose.  I  do 
not  know  if  what  I  am  using  now  would  give  equally 
structureless  pictures.— A.  Pumphrhy. 

[25517.]— Colouring  Matter. — A  druggist  of  my 
acquaintance  makes  his  low-priced  vinegar  oy  mixing 
an  acid  with  water.  He  then  colours  it  by  adding 
a  small  quantity  of  burnt  sugar.  This  (rives  it  the 
colour  common  to  brown  vinegar.  Perhaps  this 
method  may  suit  "Leigh."  At  all  events,  it  will 
not  render  the  water  poisonous. — Observer. 

[26617.]— Colouring  Matter.— An  infusion  of 
logwood. — Kathode. 

[26623.]  —  Oxy hydrogen.  —  Gone  to  smoke,  I 
imagine,  with  a  lot  of  other  wonderful  discoveries 
known  only  to  their  inventors.  I  read  in  the 
Journal  of  Photography  that  Mr.  Young  is  very 
diffident  in  imparting  information  about  his  dis- 
covery. I  hope  he  will  be  good  enough  to  reveal  his 
discovery  to  the  many  who  wish  to  learn  "  all  about 
it."— W.  J.  Lancaster. 

[25624.]— Overhead  Motion.— To  "H.  B."— I 
have  often  seen  the  fly-wheel  hung  overhead  in  shops 
where  beams  afford  good  solid  fixing,  and  a  very 
good  plan  it  is  to  avoid  vibration  on  a  wooden  floor. 
But  any  arrangement  that  dispenses  with  the 
intermediate  short  spindle  would  be  wanting  in  one 
of  the  essential  conditions  for  obtaining  accuracy 
of  time  in  screw-cutting.  I  endeavoured  to  explain 
in  my  supplement  the  impossibility  of  sizing  pulleys 
by  gauge  only,  and  the  necessity  !of  being  able  both 
to  test  and  correct  them  (when  sizing)  without  any 
un.chucking  and  re-chucking.  I  can  see  no  way 
out  of  this  difficulty  but  the  short  spindle,  which 
serves  both  in  that  character  and  also  as  the 
mandrel  on  which  the  speed  pulley  is  turned  up 
between  the  lathe  centres.  On  this  intermediate 
spindle  depends  also  the  quickness  of  any  radical 
changes  in  the  speeding — such  as  from  sliding  to 
screw-cutting— and  the  convenience  of  making  up 
different  combinations  of  pulleys,  also  the  great 
range  of  speeding  obtainable  under  this  system.  I 
do  not  quite  understand  what  "H.  B."  means  by 
"  direct  action."  but  in  obtaining  any  given  rate  by 
bands  and  pulleys  it  is  well  to  avoid,  as  far  as 
possible,  very  sudden  changes  in  the  diameters  of 
the  connected  pulleys,  and  this  again  is  met  by  the 
intermediate  shaft.  I  think  the  plan  of  working 
the  slide-rest  from  the  fly-wheel  (whether  placed 
above  or  below  the  lathe)  decidedly  objectionable, 
as  importing  an  unnecessary  source  of  error.  Where 
accurate  time  is  an  object  the  mandrel  alone  should 
be  the  means  of  communicating  motion  to  the  slide- 
rest  through  the  overhead.— D.  H.  G. 

[25529.]— Barometer.— Your  barometer  should 
have  varied  from  28'5in.  to  SOin.  during  the  last 
fortnight.  Of  course,  the  precise  height  will  depend 
upon  your  elevation  above  sea-level,  but  you  ought 
to  have  read  l|in.  of  alteration,  and  if  you  have  not 
done  so  your  barometer  is  wrong.  The  LY.  is 
placed  at  the  end  of  the  letters  N.  WLY  ,  meaning 
north-westerly  and  8.  W"- ,  Ac.  The  rise  and  fall 
should  be  taken  more  notice  of  than  the  words  on 
the  dial.— W.  J.  Lancaster. 

[26535.]— Induction  Coils.— These  cannet  be 
advantageously  worked  with  Daniell  cells,  the  electro- 
motive force  is  too  low— that  is,  they  give  too  little 
energy,  and  the  internal  resistance  is  too  high— 
that  is,  they  waste  too  much  of  that  energy.  Either 


nitric  acid  or  bichromate  of  potash  cells  should  be 
used  ;  a  coil  8in.  long,  with  two  layers  of  No.  18 
primary  and  jib.  of  No.  35  secondary,  would  give  a 
Jin.  spark,  if  properly  made.— Sioma. 

[26536.1— Extra-quick  Acting  Lena— May  be 
altered  a  little  in  focus  by  altering  the  distance  of 
the  front  and  back  combinations,  and  quite  possibly 
improve  the  performance.  Or  vou  may  lengthen 
your  studio  by  using  a  silvered  plane  when  you  need 
to  take  full-length  pictures ;  but,  as  a  man's  boots 
and  the  skirts  of  a  lady's  gown  are  by  no  means  the 
most  important  and  picturesque  parts  of  a  portrait, 
your  lens  may  do  you  good  service  for  §  figures  or 

busts.— A.  PUMPHREY. 

[25536.1  —  Extra-quick  Acting  Lenses. —  I 
should  advise  you  not  to  alter  lens,  but  write  to  the 
makers  nud  tell  thorn  your  room  requires  a  lens  of 


focus  should,  iu  such  a  lens,  measure  precisely  6in., 
and  not  6 '. i u.  I  would  not  alter  lens  in  any  parti- 
cular ;  the  whole  should  be  in  unison  when  sent  out, 
and  did  you  alter  it  the  chances  are  that  aberration 
in  some  form  or  other  would  more  than  counter- 
balance the  shortening  of  focus.— W.  J.  Lancastbb. 

[26539.]—  Photometers  —  Are  used  in  cartoon 

£nn ting,  or  any  process  in  which  the  picture  cannot 
b  examined.  There  may  be  many  kinds  made.  If 
you  want  for  a  special  purpose,  say  what ;  we  can 
perhaps  reply.— A.  Pukphrey. 

[25539.]— Photometer.— There  are  several  kinds 
of  these  instruments.  The  most  simple  is  that 
known  as  Romford's  or  the  shadow  test.  It  con- 
sists  in  making  the  two  lights  which  are  to  be 
compared  cast  shadows  of  a  rod  upon  a  screen,  and 
adjusting  the  lights  till  the  shadows  are  illuminated 
to  an  equal  degree.  When  the  shadows  are  equally 
bright  it  follows  that  the  lights  cast  the  same 

Jnantitiea  of  light  on  the  screen  at  their  respective 
istances— their  relative  intensities  are  in  direct 
proportion  to  the  squares  of  these  distances.  Thus 
if  one  is  at  3ft.  distance  from  the  screen,  the  other 
at  9ft.,  their  intensities  are  as  3s  is  to  ft3,  or  as  9  is 
to  81,  or  as  1  is  to  9  ;  therefore  the  more  distant 
light  is  9  times  the  intensity  of  the  nearer. — 
Kathode. 

[25542.1— Dark  Boom.— You  will  find  yellow  pot 
metal  better  than  any  stipple,  and  quite  as  little 

COSt.— A.  PUMPEHRY. 

[25554.]— Defective  Coil.— No  one  can  give  the 
required  information  without  examining  the  coil, 
as  several  causes  might  produce  the  effect.  The 
primary  wire  may  be  ineffective  by  being  either  un- 
suitable wire  or  badly  insulated ;  but,  as  effects  are 
produced  when  the  spring  is  worked  by  hand,  it  is 
quite  likely  that  the  spring  itself  is  atiault  by  being 
too  stiff  for  the  power  of  the  core.— Sigma. 

[25554.] -Defective  Coil.— I  think  the  fault  is 
that  you  do  not  use  a  sufficiently  powerful  battery. 
State  size  of  coil  and  number,  size,  and  kind  of  cells. 
—Kathode. 
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QUERIES. 


[25565.]— Valve  Slides.— When  each  valve  of  a  cornet 
is  tuned  separately  the  notes  produced  by  all  the  valves 
combined  are  too  sharp.  How  is  this  P  If  a  cornet  be  in 
Be  and  the  first  and  third  valves  be  pressed  down  this 
would  be  equal  to  crooking  the  instrument  in  F.  What 
would  be  tue  right  length  of  the  tube  of  second  raWe  to 
depress  a  semitone  in  each  key  ?  Give  the  rule  to  find 
length  of  tube.  Some  instrument-makers  advertise  their 
valvod  instruments  as  being  correctly  in  tune  either  with 
the  true  or  false  fingering.  Is  this  so,  or  is  it  naff  ?  If 
"  E.  J.  P."  will  answer  the  above  he  would  greatly  oblige — 
John  Mason. 

[25566.1—  Glass  Bearings.— I  recently  came  upon  a 
paragraph  relating  to  glass  bearings.  Could  any  one 
inform  me  if  they  are  applicable  to  bioyoles  P — ExosLaxon. 

[25567. )  —Copying  Photo  Prints.— Win  scene 
reader  kindly  teu  me  the  cause  of  failure  in  copying 
prints  P  The  copy  seems  to  have  a  peculiar  speckled 
appearance,  whioh  the  toning  does  not  alter.  Is  it  the 
paper  that  is  in  fault,  or  what  ?  They  do  not  seem  denua 
enough  either.  Will  some  photographer  kindly  give  me 
directions  how  to  prooeed  to  get  good  r    I  have 

generally  used  the  prepared  paper  in  preference  to  prepar- 
ing it  myself. — Corr. 

[25568.1— Glass  Specula.- Would  Mr.  Lancaster  or 
some  other  friend  having  a  practical  knowledge  of  the 
matter  kindly  say  if  a  diso  of  plate  glass  ft  in.  in  thickness 
would  be  thick  enough  after  grinding  for  a  Sin.  speculum, 
or,  if  too  thin,  would  it  be  practicable  to  cement  another 
pieoe  of  the  same  on  the  back  of  the  first  to  give  it  the 
requisite  rigidity  P  Also  what  focal  length  would  be 
easiest  to  work  and  most  useful  when  completed  ?— 

GOTSWOLD. 

[25569.1— Cement  for  Eleotrioal  Machine.  — 
What  is  the  best  cement  for  fastening  the  wooden  discs  on 
whioh  the  spindles  are  formed  to  the  ends  of  cylinders  f— 

CUIDADOBO, 

[25570.]— Violin.— Would  some  kind  friend  assist  me 
in  getting  my  violin  bridge  P  If  same  should  be  placed 
opposite  tbe  nicks  in  sound-holes  or  at  some  particular 
distance  from  nut  P  Also  a  word  as  to  height,  Ac. — Qua. 

[25571.]— Paint  for  Parian  Cement.— Cocdd  stay 
reader  recommend  me  a  paint  for  Parian  cement  r 
Having  painted  some  in  the  usual  way  twelvemonths 
since,  there  is  something  in  tbe  cement  prevents  its  drying 
hard,  and  it  peels  off.— So. 

[25572.]-Triple  8tar.-WUl  "F.  B.  A.  8."  or  some 
other  astronomical  correspondent  please  say  what  is  tbe 
closest  triple  star  known  ?  I  mean  where  the  aggregate 
distance  of  A  and  B  and  A  and  0  is  the  smallest.  And 
what  site  of  telescope  will  suffioe  to  show  it  ?— 0.  G. 

[25573.1— Flux  for  Brass.— Will  any  brother  reader 
kindly  inform  me  of  a  cheap  and  reliable  flux  to  be  used 
In  melting  brass  for  small  castings  ?  I  have  used  borax, 
but  find  it  too  expensive.  I  should  like  to  get  the  one 
generally  used  by  brass  founders.— Ixracuvioos. 

J25574.1-Best  Malt  Kiln-Will  some  one  kindly 
.  me  how  to  construct  a  malt  kiln  for  making  malt  ? 
At  what  distance  should  the  fire  be  from  the  wires  F — 

YZBTILATOB. 

[25575.]— Boap  Boiling.— Can  any  feUow-oorrespon- 
dent  give  full  instructions  for  making  different  kinds  of 
soap,  what  are  the  ingredients  required,  and  how  long 
does  it  lequire  boiling  P  Also  what  are  its  setting  proper- 
ties P — A.  M.  0. 

[25576.]— Newton's  Law  of  Cooling,.— What  is 
the  physical  explanation  of  the  fact  that  this  law  is  not 
applicable  when  the  difference  of  temperature  exceeda 
VfO  P-C.  W.  H. 

[25577.]— Dynamical  Problem.— Will  some  one 
demonstrate  the  reason  why  sand  in  a  rotating  cylindrical 
vessel  assumes  a  conical  surface  P— O.  W.  H. 

[25578.1— Pumps.— Will  any  of  your  readers  inform 
me  what  kind  of  a  pump  is  considered  best  for  a  well  35 
yards  deep  P— Htdob. 

U 25579.]  —Endorsing  Ink.— Can  any  of  your  readers 
orm  me  how  to  make  an  endorsing  or  a  printing  ink 
which  will  dry  quickly  on  paper,  but  remain  moist  on 
woollen  cloth  P— Elbcthician. 

[25580.]— Bouge.— I  shall  feel  greatly  obliged  to  any 
of  your  correspondents  who  will  kindly  Inform  me  what 
salt  of  mercury  is  added  to  rouge  to  make  it  polish  more) 
quickly.  I  have  often  seen  described  in  your  columns 
methods  of  making  rouge,  but  nose  of  them  will  produce 
a  rouge  fit  for  polishing  electro-plate  without  the  assist- 
ance of  mercury.— J.  HlaaOP. 

[25581.1— Reflector  Warming  Stove.— I  have  a 
"reflector  warming  stove"  for  heating  rooms.  It  is 
properly  mounted,  and  gives  out  a  good  heat,  bnt  is 
unbearable  on  account  of  the  smell  it  emits.  Can  it  be 
remedied,  and  what  stove  answers  host  for  heating 
apartments  P— X-  Y.  Z. 

[25582.1-Wheel  Cutting  Plate.-Will  "8eooodV 
Pivot"  oblige  bv  answering  the  following  questions  ? 
How  can  I  divide  the  circles  properly  on  wheel-outtimg 
plate  P  What  size  plate  ought  I  to  nave  for  wheel-cutting, 
and  the  number  of  holes  in  each  circle  P  Also  are  the 
chucks  screwed  in  mandrel  P — J.  Pzhh,  Peck  ham. 

[25583.]— Equatorial  Stand— I  am  trying  to  design 
an  equatorial  stand  which  shall  be  simple,  inexpensive, 
and  easily  made  by  a  brass  fitter,  except  the  dividing.  It 
seems  to  me  an  easy  matter,  but  I  should  like  advice,  or 
to  have  my  design  criticised.  I  would  send  a  sketch  of 
my  notion  to  any  one  who  would  kindly  address  Hnv.  J. 
Goatks,  Oornbrook,  Manchester. 

S 25584.1— Cat  Calls  —Would  any  one  favour  me  with 
ascription  of  a  musical  instrument  termed  the  "oat 
call"  f  Allusion  is  made  to  it  in  "  Addison's  Papers,"  the 
date,  if  I  remember  rightly,  being  1710  or  1712.  Its  use, 
then,  was  for  creating  an  unusually  terrifying  sound  for 
the  darkest  scene  of  a  tragedy  or  like  performance  at  the 
theatre,  and  was  very  effectual  in  that  capacity,  being 
heard  above  the  rest  of  the  other  instruments,  conveying 
a  dismal,  shiieking  sound.  A  short  account  of  this  musical 
"eat-call,"  together  with  its  name  (if  ohanged)  nowa- 
days, will  oblige-T.  R,  Waurza,  Jon. 
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[2M '— Gaa.— Will  some  practical  reader  give  me 
i  r-Uovinj  information  P— 1.  How  many  cubic  feet  of 
lipoid  one  ton  of  beet  gas  cool  produce?  2.  What 
xHbctbs  tair  average  of  cubical  foet  for  one  ton  of 
:»\rj  fM  coal  P  3.  Arc  out  iron  or  fire-clay  retort* 
1  m  puiai  of  economy  P  4,  Is  it  neoessary  where  flre- 
•  rttort*  art  o*od  to  hare  an  engine  to  f o  roe  the  gas 
o  tat  ro  holder ;  if  so,  what  kind  of  an  apparatus 
toa  recommend  to  be  adopted  P  5.  What  should 
tit  i««r»f*  percentage  of  waste  in  the  gaa  mains  and 
*.<  pip«?  What  percentage  should  be  allowed 
ih«  f*t  H  passing  warm  from  the  meter,  and  when 
alitor  it  not  artd .  for  the  difference  of  expansion  and 
dnraoa  of  the  gas  f—  Valxxtisb. 
^*]-Hydrostatioal  Question  — What  site 
Ati  natal  to  be  containing  water  to  flow  through  a 
■  s  |ba.  a  diameter,  with  a  jet  a  sixteenth  of  an  inch, 
intermission,  for  12  hour*  P— B.  Bombai. 


S5K\  1—  Biaycle  Lamp —I  want  a  good  way  of 
jtsx  a  lamp  to  a  bicycle.  I  bought  one  working  on 
um,  vrth  indiarubber  bands  which  keep  it  suspended, 
i  wsiag  soon  breaks  the  hinges  off  the  back  of  the 
m ~  Ww  the  light  go  oat  if  it  is  fixed  rigidly  to  the 
rd> ;  or  oonld  it  be  suspended  by  steel  springs  P— A. 
wm. 

[BK-l-Speonlam  Grinding.— To  H.  A.  Was- 
h-Ids** made  a  machine  on  Lord  Rosse's  principle 
.-rod ud polish  a  9Jln.  glass  specnlum.  Please  state 
i  iboeld  be  the  weight  of  the  polisher  for  the  above 
sod  what  should  be  the  extent  of  its  motions— 
s  a  sow  hv  shonld  it  overlap  the  mirror  at  the  end  of 
taraks?  Should  it  overlap  equally  in  the  transverse 
'bss^tsdmal  direction  P-G.  D. 

Si*  J— Organ.— I  have  long  been  preparing  and 
nfiar  wherewith  to  carry  out  a  cherished  desire  of 
th,  that  is  the  possession  of  a  really  good  and  satis- 
«7  orrui,  and  hope  very  soon  to  effect  it.  I  wish  for 
perfect  an  instrument  as  possible,  and  before  actually 
■ssi ring  I  woeid  invite  the  kind  assistance  and 
fegsi*  of  your  numerous  and  better  informed  oontri- 
Ifsr  I  profess  only  a  limited  knowledge  of  organ 
i)  to  the  following  points— the  instrument  to  be  a 
tateaal  of  full  compass,  every  stop  to  be  56  notes  at 
joinr,  right  through  :— 
Qbbat. 

BWEtL. 

(?) 
Clarionet 
Oemshornorprin 


Metal  56 

..  56 

Wood  66 
..  56 


90  pedal  notes. 
Composition  pedals. 


Metal  56 

..  S6 
,.  56 

f  cOmp.  olara- 

ditrsb.          Wood  96 

a    „  56 

brio   56 

Bourdon,  16ft.  tone. 
Coaplmf 

hi  lor  rpecial  information  as  to  the  wood  stops.  An 
N  is  the  great  the  most  desirable  P  Is  anything  better 
titatdatabeUa*  What  kind  of  flute  for  the  4ft.  tone, 
asrstopt?  What  of  the  piccolo?  As  to  the  swell 
staid  Eke  information  as  to  the  8ft.  metal  stop. 

>  a  the  best — horn,  diapason,  gamba  (what  kind  ?), 
rtst  other  ?  Which  ia  the  more  desirable  for  a  small 
u  liks  this— a  principal  or  gemshorn  ?  What  8ft. 
d  flop  would  be  most  suitable — stop  diapason  or  a 
Irk,  or  say  other*  I  want  to  restrict  the  dimensions 
nob.  as  reasonable,  but  if  a  6th  stop  in  the  swell 
Mi  pvetiy  improve  the  ultimate  result  I  could  add  it. 
ovation  as  to  the  scale*  most  desirable  and  effective 
tat  steps,  especially  the  wooden  ones,  would  be  vastly 
rxsabts.  The  scale  * 
oal  eaportanof 
let  the  real 


M*5  ]-Charooal  aa  Medicine  .—Following  the 
correspondent  I  procured  aa  earthen  pipkin, 
returned  some  charcoal  by  placing  it  in  the  centre  of 
b  ir«  for  ssveral  hours.   I  found  that  the  charcoal 
mnhrsd  a  strong;  metallic  or  poisonous  taste,  and 
mim.  Was  this  in  consequence  of  the  vassal  being 
tduoids  ?  Will  any  one  inform  me  in  what  kind  of 
the  eharooal  abould  be  burned,  and  whether  it 
bs  hermetically  sealed  P— R.  T.  W. 
"SSL )— flulp  hat e  of  Ammonia.— Would  some 
•^•foodent  kindly  tell  me  how  I  ooold  make  sulphate 

*  njocsis  from  tar  water  on  a  small  scale  P  I  have  been 
tfabst  could  not  get  it  to  crystallise  properly.  A 
***  of  apparatus  would  oblige— Tarn. 

[E*a.]-Bioycle  Distance  Register.— Will  any 

*  afarsi  me  how  to  oonstruot  the  above  for  a  50in. 
•<*<*»  vbesl.?  What  I  particularly  require  is  the  num- 
tooi  vbssls  sad  pinions  requisite,  and  the  number  of 
***  ■  sseh  wheel.  Working  drawings  would  be  eooept- 
wc  to  me,  and,  I  think,  to  many  others.— Scans 
'iteres. 

[ Sail- Amateur  Theatricals;.— Will  some  reader 

auadriceasto  making  up  wigs,  and  as  to  make  up  in 
tM colouring,  face,  sc.,  for  amateur  theatricals? — 
tssiMsTosiSlcei 

Ss*^l— J  up  iter.— On  looking  upon  several  oooa- 
•»»  a  Jajriter  with  my  SJin.  CO.,  with  100  and  900, 
fe  enatcnal  band  is  only  seen,  and  that  very  faint. 

fi  no*  us  planet  Is  now  badly  situated,  but  would  be 
«  to  know  whether,  under  the  ciron  instances,  it  ought 
.  >*»  better  P  The  O.Q.  is  from  a  firstclasa  maker.— 
^tispnSarra. 
>»6.1-Battery.— What  is  the  best  battery  for  13 
•"wp-iassuets  to  lift  121b.  each  P  How  many,  and  what 
•arf  etfis  woeld  be  best  P  Also  please  state  the  quantity, 
™  tis  ass  of  cotton-covered  wire  required  for  each 
•Ml-E.  J.Ooatm. 

J8* O-Brown  Dye  for  Straw  H eta.— Will  one 

*  J°»  oorrespondents  oblige  with  a  recipe  for  a  good 

dye  for  straw  hats  P  The  one  I  am  able  to  prod  uoe 
■wo  light  p-j.  Ro  BUI  son. 

J^l— Electrical— Can  any  one  inform  mo  how 
**  "J1»  dial  index  on  the  street  ooik  is  influenoed  by  the 
•*»  of  the  hiductorium  so  as  to  indicate  the  power  of 


*>»t;  sad  la  the  dial  reliable  like 
■ass. 


a.  steam-gauge  ? — 


your 


JJ^l-Bicjrele  Bearings.— Can  any  of 
■»**»  ttn  me  if  it  wears  out  the  bearings  of  the  hind 
•"■■•Is  bicycle  (cone  bearings)  to  stand  on  the  step 
rajiowu  hill  p  My  bicjole  is  a  strong  one.  Also  if  ft 
"«*»  bear  say  one  riding  on  the  hind  wheel  ? — Glazibb. 


[25569.]  —  Great  Northern  Single  Express 
Engines.— An  there  has  been  much  said  respecting  the 
stability  of  the  Great  Northern  outslde-cylinder  8ft. 
express  engines,  I  should  feel  obliged  to  any  one  who 
would  inform  me  whether  these  engines  are  driven  by 
crank-pins  in  the  driving  wheels,  or  by  outside  cranks,  or 
in  other  words  whether  they  have  outside  or  inside  bear- 
ings P  I  have  been  informed  that  some  of  these  engines 
have  outside,  and  others  inside,  journals  -,  but  not  having 
had  an  opportunity  as  yet  of  seeing  them,  I  should  be 
glad  to  be  informed  on  good  authority  respecting  this 
matter.— W.  G.  T. 

[25600.1— Soda  Solution.— I  have  got  a  standard 
soda  solution  in  which  there  are  200grs.  of  crystal  Used  car- 
bonate soda  in  1,000  fluid  grs.  HtO.  Would  any  brother 
reader  work  out  a  calculation  so  that  I  might  make  up  a 
standard  acid  to  check  it  to  see  that  there  are  the  SOOgrs. 
in  the  1,000  fluid  grs.  H,0  p— Avon. 

[25601.]  — Phosphoric  Acid  Percentage  in 
Chloride  of  Manganese.— I  want  to  get  the  percent- 
age of  phosphoric  acid  in  1,000  fluid  grs.  of  chloride  of 
manganese  liquor.— Axov. 

[25602.]— Olook  with  Two  Dials.— Can  any  sub- 
scriber inform  me  the  simplest  and  best  way  of  making 
two  or  more  dials  show  the  time  of  one  olook  without  two 
pendulums  P  I  have  a  good  timekeeper,  and  I  want  it  to 
show  the  same  time  in  another  room.  Can  it  be  done 
without  another  pendulum,  and  by  what  inexpensive 
means  ?— Hxmby  Moslsy. 

J25603.l-Poultrr.-I  have  a  yard  18ft.  long  10ft. 
le,  ana  off  of  this  I  have  a  room  5ft.  wide  by  20ft.  long. 
I  want  to  keep  in  this  space  a  few  Brahma  fowls— five 
hens  and  one  cock.  Immediately  above  the  yard  is  a  large 
room  12ft.  from  the  ground,  the  height  of  the  roosting 
house  is  12ft,  and  this  large  room  is  25ft.  long,  21ft.  wide, 
and  12} ft  high.  Now,  if  I  hatch  fifty  chickens  from  the 
Ave  hens,  and,  after  being  a  month  or  two  hatched,  run- 
ning with  their  natural  mother,  and  being  removed  to  the 
above  large  room,  oonld  I  bring  them  to  maturity  in  this 
room  and  then  sell  them  off,  keeping  the  second  lot  of 
chickens  with  the  hens«untfl  the  first  are  disposed  of  P 
Could  this  be  doneP  and  had  I  better  keep  them  in  pens 
or  let  them  ran  about  the  large  room,  which  is  well  venti- 
lated P-A.  H. 

[25604.  ]  —  Blueing  Pistol  Barrels.  — Can  any 
reader  describe  the  process  by  which  pistol  barrels  are 
blued  P— Gbhpowdbs. 

[25605.]— Loose  Bicycle  Spindle.— Can  any  one 
advise  me  how  to  remedy  the  spindle  of  the  front  wheel 
of  my  bicycle,  which  has  become  loose  and  shaky  ?  The 
■took  is  made  of  gun-metal.—  Jixooo. 

[25608.]— Spectroscopic  Experiments.— If  Mr. 
Lancaster  will  iaform  your  readers  how  to  make  slides  for 
use  in  physical  lectures  with  lime  or  electric  lantern, 
according  to  his  offer  in  reply  to  query  25337,  he  will  much 
oblige  the  writer  of  this,  whether  the  gentleman  to  whom 
he  has  made  the  offer  may  care  to  accept  it  or  not.— 
Rusncns. 

[25607.1— Harmonium  Requiring  High  Pres- 
sure of  Wind  for  the  Upper  Notes.— I  have  lust 
finished  an  harmonium  made  according  to  instructions 
given  by  "  Saul  Rymea  "  in  Vol.  XXI.,  p.  126.  It  has  a 
good  tone,  and  all  the  notes  speak  promptly  when  the 
keys  are  touched,  but  the  highest  note  requires  about  twice 
the  pressure  to  make  it  speak  that  the  lowest  does.  The 
increase  of  pressure  required  is  gradual  from  bottom  to 
top.  The  pan  is  quite  air-tight,  and  the  reeds  bed  well  on 
the  veneer,  and,  so  far  as  I  can  see,  everything  is  as  it 
should  be.  The  reeds  are  Turban's,  and  were  tuned  and 
voiced  when  I  got  them.  Can  any  reader  suggest  the 
cause  of  so  much  higher  pressure  being  required  for  the 
upper  notes,  and  say  if  anything  can  be  done  to  help  it  P 
The  chancels  are  graduated  from  4}in.  at  first  C  to  lin.  at 
6th  0.  Most  of  the  scales  given  in  the  Mschaxic  have 
only  allowed  {in.  for  the  6th  0.  Can  the  extra  length  of 
channels  be  the  cause  of  the  fault  P  The  screws  which  I 
got  with  the  reeds  are  tin.,  and  of  course  pass  about  half 
their  length  through  the  veneer.  Should  the  points  be 
out  off  ?— Occasional  PHOTO. 

[25808.]—  Grape  Sugar.— Will  any  of  your  readers 
be  kind  enough  to  inform  me  what  is  the  empirical  for- 
mula for  grape  sugar,  and  give  the  reaction  when  it 
decomposes  into  alcohol  and  carbonic  acid  P  Grape  sugar 
in  solution  at  times  has  a  tendency,  instead  of  undergoing 
alcoholic  fermentation,  to  become  converted  into  mannite 
and  lactic  acid.  If  any  one  will  give  the  reaction  with  the 
formula)  of  these  two  substances  it  will  greatly  oblige— 
Oaxushottb. 

[25608.]— Electrical.— A  straight  copper  bar  in  elec- 
tric communication  with  the  earth  by  chains  hanging  ver- 
tically from  its  two  ends  is  carried  along  in  a  horizontal 
position  always  parallel  to  itself  for  a  distance  of  100 
yards.  Compare  the  current  induced  in  it  when  carried 
with  its  axis  parallel  to  the  magnetic  meridian  with  that 
induced  in  it  when  carried  with  its  axis  at  right  angles  to 
the  magnetio  meridian. — Cosmos. 

[25610.  ]— Coca  Leaf.— Could  any  of  your  readers 
give  me  any  information  respecting  the  coca  leaf  said  to 
be  used  by  Mr.  Weston,  the  American  pedestrian,  as  a 
specific  against  fatigue  P— what  it  is  named,  where  it  is 
procurable,  and  whether  it  is  really  efficacious  ?  Some 
say  it  is  injurious.  Is  that  so  P— Atbxsts. 

[25611.]— Colliery  Manager's  Certificate.— As  I 
Intend  preparing  myself  for  the  examination  to  obtain  the 
above  I  shall  feel  obliged  if  any  of  your  oorrespondents 
would  kindly  give  me  the  subje  -ta  that  are  necessary  for 
me  to  know,  and  where  the  examinations  are  held.— W. 
D.  R. 

[25612.]-Calfskin,— Can  any  reader  oblige  with  the 
best  method  of  curing  a  calfskin  without  injuring  the  skin 
or  hair  of  the  same  P—W.  H.  Rawstbosb. 

J 25613.]— Engravers'  Varnish.— Will  any  reader 
orm  me  how  the  varnish  used  by  engravers  is  made  P 
Also  what  it  is  composed  of,  and  how  it  ia  pnt  on  the 
metal  to  be  engraved,  if  brass,  copper,  or  Britannia 
metal  P-W.  H.  iUwsraoars. 

[25614.1—  Lathe.— I  am  about  to  construct  a  Sin, 
centre  sliding  and  screw-outting  foot-lathe,  with  a  sap- 
bed.  I  have  the  models  to  make.  I  have  some  wood  I 
think  will  be  suitable— tin.  and  fin.  yellow  pine.  I  think 
this  might  do  for  the  bed.  I  want  the  bed  to  be  6ft.  sin. 
long,  and  to  be  strong,  s  >  as  to  do  for  either  foot  or  steam 
power.   I  want  to  know  the  thickness  of  the  wood  to  use 


for  top  and  bottom  pieces,  and  the  thiakness  of  the  side 
pieces.  I  also  want  a  coned  fly-wheel  with  six  speeds, 
largest  speed  to  be  26in.  diameter,  and  largest  speed  on 
head-stock  Sin.  diameter.  Bottom  wheel  to  weigh  about 
l\  owt.,  and  crank-shaft  to  finish  l)in.  diameter.  I  want 
the  lengths  of  necks  and  their  diameter  also.  I  would  like 
the  steps  of  the  fly-wheel  to  fall  from  261n.  to  30in.  from 
largest  to  smallest  speeds,  and  the  oones  for  the  head- 
stocks  to  be  in  proportion.  A  sketch  with  a  scale  would 
be  of  very  great  service.— A  Lsbds  Mas. 

[25615.]— Gravity  and  Dead -Beat  Escape  - 
merits. — Will  seme  reader  give  his  opinion  as  to  which  of 
these  is  really  the  best  for  a  house  regulator  P  I  intended 
to  make  one  with  Den  (son's  four-legged  gravity  escape- 
ment, but  on  looking  up  some  brick  numbers  of  the  Ksa- 
ubh  Mbchavic  I  find  one  writer  doubts  its  superiority 
over  the  dead-beat.  I  have  only  read  the  inventors 
remarks  upon  it,  so  I  should  like  the  opinion  of  some  who 
have  tried  them.— J.  B.  Flotd. 

[25616.]— Bleotro-Magnet  and  BelL-I  placed  a 
small  electro- magnet  in  the  circuit  of  an  eleotrio  bell. 
When  the  contact  was  made  the  magnet  became  magne- 
tic, but  the  bell  did  not  ring.  Will  some  one  kindly  give 
the  reason  for  it  P  I  had  two  Itfelanohe  batteries  on. 
Was  the  power  too  weak  P— WitUAH  Edwabds. 

[25617.1— Spring  Lever  Hammer— Would  some 
reader  who  is  conversant  with  the  construction  of  a 
spring-lever  hammer  used  sometimes  bv  rivetmakers,  and 
wrought  by  the  foot  or  otherwise,  kindly  inform  or  give 
me  a  sketch  of  bow  they  are  constructed  P  Being  a  work- 
ing blacksmith  I  would  like  to  make  one  of  a  sufficient 
sise  for  heavier  forging  than  would  be  required  for  rivet- 
making,  if  practicable.  Any  information  and  a  sketch  o 
same  to  enable  me  to  make  one  will  be  thankfully  receive 
by  a  constant  reader  800  miles  north  of  London,— 
Ultima  Thulb. 

[25618.]— Condensers.— Can  a  oondenser  something 
hke  what  is  used  in  connection  with  coils  be  made  a  Tad- 
able  for  f riotional  electricity,  to  take  the  place  of  the  onas- 
berseme  electro  battery  of  Leyden  jars  P  If  so,  will  some 
obliging  contributor  give  instructions  for  constructing  the 
same  as  simply  as  possible  P — Tab. 

[25619.]— Gold  Mining.— Can  any  information  be 
given  relating  to  gold  mining  or  working  in  the  United] 
Kingdom  P  I  understand  gold  has  been  found  in  Ireland, 
in  the  Wicklow  mountains,  in  Wake  by  washing,  and  ia 
Scotland  lately  by  digging  in  Sutherland.  Surely  if  mad 
can  be  found  in  small  quantities  that  is  aa  indication  that 
nuggets  may  also  exist  in  those  localities.  W  hat  amount 
of  gold  ia  annually  found  in  England  P— Gold  Diseaa. 

[25620.1  —  Cement  for  Fixing  Vulcanised 
Indiarubber. — I  have  a  oast-iron  closet  to  make  with 
steam-tight  hinged  doors,  and  think  of  fixing  strips  of 
vulcanised  Indiarubber  on  the  fronts  for  the  doors  to 
"  bed  "  on.  Can  you  oblige  me  with  the  name  of  a  reli- 
able cement  for  securing  the  rubber  to  the  iron  P— Taos. 
Sajtobbsom. 

[25821.]— Candles.— Wm  some  of  "ours"  kindly 
state  from  experience  which  is  the  best  material  or  com- 
bination of  materials  for  making  candles  to  stand  a  high 
temperature  without  "guttering"  or  " running j"  aad 
the  best  mode  of  preparing  the  wicks  to  cause  them  to 
consume  away  without  snumng  ?— Moss  Light. 

[25622.]— Skating  Rinks.— What  kind  of  asphalts 
(liquid  or  powder)  is  best  for  making  skating  rinks ;  and 
do  they  require  a  concrete  foundation  like  a  street  or 
roadway  P— MOSS  Light. 

[25623.]— Hydrogen  and  Oxygen.— I  am  sorry 
to  say  I  am  not  a  chemist ;  but  I  have  had  a  great  deal 
to  do  with  chemists  and  ohamioal  apparatus.  When  the 
oxy -hydrogen  lime-light  was  introduced,  I  remember  that 
it  was  stated  that  a  high  temperature  was  required  to 
Insure  union  or  chemical  combination  of  the  two  rases, 
and  that  the  limes  required  heating  to  a  high  temperature 
before  the  gases  were  turned  on.  I  also  remember  a 
strange  paradox  on  this  subjeot— vis.,  the  lowest  com- 
bining temperature  was  stated  to  be  700s  Fahr. ;  bat  it 
was  found  that  a  piece  of  platinum  in  a  spongy  or  divided 
state  had  the  curious  property  of  causing  their  combina- 
tion at  1003  Fahr.  I  should  be  glad  if  Mr.  Allen,  or  some 
other  chemical  correspondent,  would  favour  us  with  their 
opinion  on  this  subject.— Morb  Light. 

[25624,1-Lathes.-What  is  the  best  lathe  for  working 
in  brass  for  a  beginner  to  use  P  Simplicity  and  a  low 
price  are  essentials,  and  what  is  the  lowest  amount  for 
which  I  might  hope  to  get  a  serviceable,  but  plain  aad 
simple,  lathe  P—Tah  o'  Shabtbb. 

[25625.]— Dyeing  Ferns.— I  shall  be  glad  to  receive 
from  any  of  the  readers  of  the  English  Mbchahic 
instructions  how  to  dye  ferns  to  be  placed  between  two 
sheets  of  glass,  and  afterwards  to  be  made  into  screens  P 
I  saw  some  in  the  Crystal  Palace  last  ye  vr.  I  tried  last 
year  with  Judson's  dyes,  bet  I  found  that  the  leaves 
curled  up  when  I  placed  them  In  the  water  to  such  aa 
extent  that  I  was  unable  to  get  them  straight  again. 
I  have  a  splendid  collection  whioh  I  have  dried,  and  my 
object  ia  now  to  dye  them  a  permanent  green.— R.  W.  J. 

[25628.]— Artificial  Ice  — Vow  that  the  attention  of 
your  readers  is  directed,  and  their  discussion  invited,  to 
the  subject  of  real  ios  evrsus  artificial  for  use  in  skating 
rinks,  may  I  ask  information  respecting  artificial  vsrrus 
real  for  cooling  the  temperature  during  the  heat  of 
summer.  As  one  whose  business  requires  the  ass  during 
the  summer  months  of  some  hundreds  of  tons  of  ice, 
I  should  be  glad  to  know  if  any  substitute  could  be  sug- 
gested to  effect  the  same  purpose  at  a  smaller  expense  P 
would  the  use  of  those  chemicals,  such  as  ether,  muriatic 
acid,  alum,  Ac.,  by  which  ice  oan  be  produced,  have  the 
same  effect  upon  the  temperature  as  the  ios  itself  P  If  so, 
could  they  be  used  at  a  less  working  expense  than  the 
labour  and  loss  of  ios  incurs,  and  without  a  heavy  outlay 
In  the  first  Instance?  Men  of  science  tell  us  that  the 
only  difficulty  k  to  know  what  Is  needed.  I  have  stated 
my  need,  and  their  suggestions  for  a  remedy  will  oblige— 
A  Cold  Subject. 

[25627.]-BulLseyea.-WUl  any  one  kindly  state  how 
the  best  and  purest  black  sweets  commonly  called  bulls- 
eyes  are  made  f  — Widow. 

[25628.]-Small  Organ.-I  want  to  build  a  smaR 
organ  for  practice,  to  contain  one  manual  and  twelve  or 
sixteen  stops.  Will  a  fellow-mechanic  kindly  tell  me  what 
room  It  would  occupy  and  probable  cost  P  I  have  a  good 
room  10ft.  in  height  and  the  same  width.  The  organ  to 
have  pedals.— Doloajia. 
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PROBLEM  CCCV.— By  J.  G.  Finch. 
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White  to  play  and  mate  In  two  mom. 


Solutios  oy  Pbobuoc  ODCTI. 
Whits.  Slack. 

1.  B  to  Q  B  3.  1.  X  to  Q  8. 

2.  it  toQ  Kt4  (oh).  a.  K  or  Kttakea  Kt. 

3.  Q  mates. 

Black  has  other  defences. 

80Lcnoa>  or  PboblBm  CCCllI. 

1.  B  to  B  8.  1.  P  Q  5. 

2.  QtoR3.  2.  Kt  toKti. 

3.  Q  to  B  3.  3.  K  take*  Q. 

4.  B  mates. 

t.  B  takes  Kt.  t  SftQ  *" 

3.  B  to  K  6.  8  Anythi 

4.  Kt  mates. 

^"a80^™  01  ProMom  OOCm.  from  AthM, 
a.  a.  a.,  Jsothen. 

Tbb  Oxford  and  Oanibridge  chess  match  wffl  take  place 
^VSJ  U  *S  P*«e™«*onB'  Tavern,  under  the  auspices 
of  the  Wes^d  Chew  Club.  The  players  wiU  meet,  as 
usual,  on  the  Friday  before  the  boat  race. 

^Z^yS't'ZF-T'^?  «n^d  torment,  in  which 


ling. 


SPH2KZ. 


V  AO  O^wvuniootioiu  /or  the  "  Sphinx"  iUd  b* 
Questions. 

508.  — Work  oat  a  constant  for  finding  the  largest  cube 
to  be  oat  out  of  any  sphere.-CLBBKBT? 

509.  — Give  the  number  of  degrees  which  the  diagonal  of 
a  cube  makes  with  one  of  itaiudes  or  a  diagonalo?  one  of 
its  sides.— Clbmbbt. 

510.  — If  a  cube  has  all  its  corners  turned  off,  ao  as  to 
form  each  of  its  sides  into  circles,  what  will  be  the  ratio 
of  altered  cube  to  the  original  P— Clsmkht. 

Solution*. 

m^fcrMy/a£*f8  **<>ther  married  the  consin  of  my 
brother' -^K  H^  00,uln  8  «l*ter  married  my  mother^ 

500.—  c*  +  v  =  566j  u, 

y*+m  =  199^/11. 
This  form  of  equation  has,  as  far  as  I  know,  appeared 
S&inlV  £  70Ur  PT*!  5atLM  St  ta  B°*  Properly 
SSS^7f^i%  pea8nU  lafdratdo  form,  the  following 
method  of  solution  may  in  this  and  similar  oases  be  used 
^  ft»  «P.uationTi.  obrton. 

thatamustbe  \  v  (forify  >  *,  v» +  *  would  be  >  *• 

iatuitif  »Theno.TalMOf  *  "  - 
«»  +  «ia  >  *»  +  « 

.'.  r»  +  c  =  a  number  >  565}. 

Let  **  +  a  =  l^i  +  0,  where  a  shall  be  equal  to  the 
exact  number  required  to  make  up  the  next  square 
number  above  567*  +  (square  of  fooeff.  otY).  or  the 
••complement"  of  the  same  to  the*  next  higher  wuare 

^pU^uaret  *  "  ~*  '  ^  ^ 

B«  +  r+  (j)«=1  +  M62  +  a. 
extracting  the  root,  * 

*  +  *  =  v/(^2  +  «)poBtttYe. 

^o'Sxt^M^0*  -  »» " «.  ••• « 

^  +  a=  (48)1 


_  48 
2 


Or*=  *.-J  =*?=2S1. 

And  by  (II.)  vt  =  3185  _  g 

,  _  3185  -  370  _  2809 
~16~ 


Ory*  = 


•••V 


m. 


16 

5? 
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Jig}  Answer. 

— Bib-Abdak. 

601.— The  question  principally  requires  the  solidity  of  a 
orhndric  ungula.  Let  A  D  be  the  cylinder,  and  D  E  F  B 
the  ungula.  Let 

r  =  radius  of  base  of  cylinder 
I  =  B  D  =  length  of  ungula  =  3r 
ft  =  G  B  =  height  of  base  =  r 
c  =  E  P  =  chord  of  do.  =  2r 
d  =  A  B  =  diam.  of  cylinder  =  8r 
AR  =  area  of  segment  =  B  B  P. 


Then  volume  of  nngrihv — 

-  }{^-im «■-•}}  > 

-  5- {f 

-jx.gr>-*--. 

Letr  =  1 
then  2r*  =  2  vol.  of  ungula. 
Vol.  of  cylinder  =  (2r)»  x  7854  x  2r 
=  12  x  7854  =  9-42ffi. 
.-.  per  question 

VoL  of  wafer  :  vol  of  cylinder 
is  as  :  9-4248 
or  as  :  47124.  Answer. 

— Bijt-Akdax. 

5o2'~Le*  the  tiree  roins  be  represented  by  x,  y,  1 
respectively ;  then  the  amount  of  the  first  is 

x  +  i6oz 

of  the  second 

v  100* 

of  the  third 

*  ■♦»■ 

whence  we  have  the  three  equations 
x  +  y  +  x  =  3010  1, 

from  (2) 

"  lis* 
from  (3) 


I  +  ^rV  =  2(a 


ANSWERS  TO  C0EEESP0NDENTS. 

V  M  commuaiMtvms  should  b«  oddrssssd*.  ths  BoiZOB 
"Lrd^^W.C.**  UBOBA1'w'  *»  T**"och4to*t,  Cov*U 

HINTS  TO  CORRESPONDENTS. 

iJt  Wri!f.  ^JJS9  of  016  P^P*  «0J.  »nd  put  draw, 
ings  for  illustration  on  separate  pieees  of  paper.  2.  Put 
nues  to  luariea,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  ajwwered&irouffh  the 
P081-  °-  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded :  and  the  names  ef  oorre- 
spoudents  are  not  given  to  inquirers. 

The  following  are  the  initials,  Ac.,  of  letters  to  hand  up 
to  Tuesday  evening,  March  28,  and  unacknowledged 
eisew*ere:» 

D"°»  BaorasBs.-Goo.  Read.-C.  H.  Foster.-Robey 
*nd  C°--*ll»J:1«„Myer8,  jun.-Jamea  Fearnsides^- 
5:  .Wl??eU-~A  !,orth  Country  Mechanic— W.  E 
Bwkerdike.-W.  Eardley.-Tlios.  Tomliusom-No.  3.- 
W.  M;  Turner. — J .  Bott.-Evan  WiUiams.-Malor  E. 

w  Lock— ^T-  Dtike  Yonge.-Jas.  bann. 
-Wm.  Oldham. -J.  Craig. -H.  Myers.-Noxam.- 
**•  Alfred  Ounnington.— Spider.— W.  R.  W.— 

Tarn  o  Shunter.  —  J .  Snell.— Cycloid.— Shan  Sholus.— A 
Ohurchwsrdeu.-J.  Riohardson.  —  G.  -  Ecloctious.- 
Wirwr^*  »  -g-0--H^  -Crediton.-H.  B  B. 
-J.  W.  FennelL-H.  B.  F.-W.  0.  W.-8.  C.  C— W.— 
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Yankee.— Delta.— Plumb-bob.— T.  B.— A.  0.  G.-Sur- 
veyor  No.  2.— Less  Beaton.— J.  J.  H.— Subscriber  — 
W.  J.  0.— Kensingtonian.  —  C.  E.  —  Countryman.— 
Ammonium.— Ierue.—R.  W.  F.— Erin.— H.  J.  G  — 
J.  0.  G.— Factory  Lad.— Defilus.— Enquirer.— Walter 
Edward.— J.  H.  8.— Electro.— Scot.— O.  C.  P.— Alpha. 
— Caractaous.— H.  G.  C— G.  H.— D.  G.— Curioi  - 
Reciprocity.— J.  P.  H.— E.  K.  Arnot— Alphajua-A 
Smith.— Veritas.  —  Dr.  McLaurin.  —  Eloctro- motor  — 
H.  H.— R.  P.— Nil  Desporandum.— William  Hughes  — 
C.  Vincent.— M.  H.  Smith.— Expectant. — J.  M.— A  Sea- 
going Engineer.— David  Scott— F.  B.— James  Judge  - 
H.  T.  R.— J.  B.,  Balfast. -Priam .—InQiurer.-B.  H 
Corfleld.— P.  W.  R.— R.  El(rie.— T.  F.  S.— T.  A.-Orral 
nist.  —  An  Old  Subscriber.  —  Kinematics.  —  Erprew 
Driver.— W.  B.  C. — J.  T.  W.— Equilateral.— Thomas 
Morris.— Nap.— Gordon.  —  T.  R  B.  —  Touchstone  — 
Kappa.— Steal— Zeno.— Redley.  —  Nemo.— 0.  T.  C  — 
H.  H.  Binns. — T.  W.  Webb.— P.  R.  A.  8.— M.  M.  P.  8. 
— X.  Y.  Z.— Dawson.— Amara.—W.  L. — StoatoreUo  — 
O.8.— H.  O.J.— W.  T. — Yule. — Steamer. — W.  Carrick. 
— Sniftincr  Clack.— Uranium.— J.  K.  P.— J.  J.  Kmt- 
Tyae.— Edward  Farrell,  O.E.— Signalman.— Iahtar.— 
Donganaon.— John  L.  Copeman.— J.  O.  Ceilings!— 
Fred.  Kirkman.  —  E.  P.  Whetty.  —  Observer.  —  JL 
M'Opjnnack.— M.  WaddeU.— Seoon^s'  Practioal  Watch- 
maker.—G.  W.  H.  Tudor.— L.  Shea  and  Co.-GojUt 
Weiss.— William  Earnshaw.— H.  Harrison.— T.  8.  T.— 
George  Hamlin.— John  Langford.— M".  D.— H.  Thonuu. 
—Henry  Beokwith.— J.  A.  CowelL  —  Iostephaniu.  - 
PneQa.— Milaux. 

T-  B.  (The  forge  fc  a  patented  invention  ;  and  we 
can  hardly  ask  the  manufacturers  to  give  detailed 
drawings  that  our  readers  who  are  clever  enough 
to  do  so  may  make  it  for  themselves !)— Joseph 
WiuiaM  Fbbnell.  .  (It  is  really  no  use  for  us  to 
reproduce  your  large  sheet  of  organ  pipes  without 
a  word  of  description,  or  of  explanation  or  as  to  the 
result  you  have  obtained  with  tbeaa.)— W.  T.  (Yen 
cannot  doit;  iudiarubber  may  be -dissolved  in  nspW 
<»bwuipBide  of  carbon.  J-ANoB-CHioBiei.  (Of 
yon  differ  from  us,  and  you  have  a  perfect  right  to  your 
opinion  i  but  in  this,  as  in  everything  else,  so  far  u 
practioal  results  are  ooneerned,  the  will  of  the  majority 
must  rule.  Our  experience  is  that  in  the  days  which 
preceded  the  existence  of  Trade-Unions    the  men 
suffered  far  too  much  ever  to  relinquish  willinrly  the 
strength  they  have  gained  by  union,  even  though  it  be 
accompanied— as  indeed  are  all  things  in  this  world— by 
occasional  disadvantages.)— X.  Y.  Z.    (You  cannot 
destroy  "  the  smell  of  castor  oil ;  you  may  disguise  it 
by  the  aid  of  any  agreeable  scent  sufficiently  overpower- 
ing.)— Db.  L.  M.  Bona*.  (The  Exhibition  of  8aentififl 
Apparatus  is  to  open  oh  April  1st.  It  doee  not  seem 
worth  the  while  of  the  committee  to  announce  the  time 
and  plaoe  for  receipt  of  apparatus,  and  jadghir  from 
past  experience  the  affair  is  likely  to  be  badly  managed.) 
— Brass i  Fibisbbb.  (Your  queries  are  rather  prems- 
tnre.   Mr.  Audsley  has  little  more  than  commenced  hii 
subject.   Wait  a  little,  and  see  if  the  information  you 
want  is  not  given  in  the  course  of  Us  articles.    If  not. 
we  will  then  insert  any  query  you  saay  send.) — J.  W.  C. 
(See  the  index  of  the  last  volume,  published  in  toil 
number.)— TBEBBO-BLECTKicrri.  (See  pp.  79.  617,  last 
vol.,  for  a  description  of  Clamond's  thermo-generstor  ) 
-T.  Fxbtcbeb     (For  66-40  read  96-40.)-Ctcloid.- 
(We  are  afraid  its  length  will  prevent  our  insertinir  H.) 
— W.  W.  W.    (Order  through  a  bookseller.T-Di-f 
Rosbb.     (Inqnire  of  some  working  optfahm. )  - 
CiGABxrrB.    (We  cannot  promise  without  seeing  the 
P*f»r  on  working  men's  clubs  and  public-houses.  It 
wiU  depend  on  the  manner  of  treatment.  Working 
men's  dubs  are  too  frequently  insipid  things,  because 
they  arepafrontssd  by  the  squire  or  the  otavymaa.  or 
it  may  be,  a  baronet  or  a  lord.  To  become  realities  they 
mart  become  self-governed,  self-snstedning,  and  self- 
reliant  like  Trades'-Unions.l— H.  Kiao.    (Don't  h«ve 
anything  to  do  with  "  Cabalistic  calculations  "  or 
books  on  "  arithmancy  or  divination."   You  will  neror 
*  P™'?  ,worth  °<  information  from  them.— Vioab. 
(Mr.  Oldfield,  Bnmwoad,  Crook-side,  Sheffield.)— Ls  a 
Foo.    (We  generally  find  oorraspondonts  who  sign 
themselves  as  von  do,  either  ask  foolish  questions  or 
questions  that  have  been  answered  before.) 
H.  B.— We  consider  *'  amateur  butchering  "  is  hardly  up 
to  the  mark  for  yon.  The  question  of  purcmia jr.  wound- 
ing,  and  killing  animals  for  "  sport ,f  is  an  important 
one— as  important,  in  fact,  as  vi  visootion.    We  can 
oo me  to  no  oQier  conclusion  than  that  suoh  "  sport  "— 
unless  it  is  pursued  in  order  to  exterminate  b*a*t*  of 
prey,  and  theu  we  should  regard  it  as  a  duty  rather 
than  sport— as  uuhoroic  and  cruel.   We  look  upon  the 
whole  custom  of  wounding  and  killing  animals  for 
'  ■PfJ*  "      the  result  of  an  inferior  civiQsation ;  or.  if 
you  like,  barbarism — a  custom  which  mus(  diminish  and 
pass  away  before  the  moral  progress  of  man. 
B.  Vbbtb.— The  examples  you  send  are  simple  enough, 
and  easy  of  comprehension  to  any  oue  who  has  been 
fortunate  enough  to  learn  good  fingering,  and  a  judi- 
cious use  of  what  is  termed  the  ''loud  pedal.  In 
examples  1  and  2  the  minims  and  double-dotted  crot- 
chets can  only  be  sustained  their  proper  length  by 
holding  down  the  right-hand  pedal,  which  raises  the 
dampers  from  the  wires,  and  allows  thorn  to  vibrate  as 
long  as  if  the  fingers  remain  on  the  keys.  In  example 
Sthe  pedal  must  not  be  used,  as  it  would  create  discord ; 
oat  the  slotted  crotchet  can  be  sustained  by  correct 
fingering.   Burrowes*  "  Thorough  Base  "  is  a  very  good 
work,  and  easy  to  understand. 

Old  Curiosity  Shop.  W.  B.  P.,  Don  Pedro,  Pern-case, 
A.  R  T.,  A  Reader.  Ekool,  Notmw.  A.  8.  Moffat,  Poor 
Amateur.— See  indioeS  to  back  vols. 

Pinion.  A  Subscriber.  D.  H.  M.,  0.  Yore.  G.  S.  M.. 
W.  O.  0..  A  Young  Beginner.— Your  queries  are  adver- 
tisements. 

B.  L.  Hayward,  Hookey  Walker.  Dan  Rosen,  Leonard 
Hughes,  O.  Beckett,  and  others  have  replied  to  queries 
already  similarly  answered. 

A  Poor  Beginner,  FineaU,  Bookbinder,  C.  R.  Moore,  One 
jn  a  Mist,  Frame- maker.— Queries  similar  to  yours  have 
been  answered  before. 

Mar"*L  VfrI?MV  i  w°pkrag  Man,  Aspering,  Rodham, 
Mechanical  A  Young  Beginner,  U.  17.  B  ,  Friend  in 

oSu.-NoU»itabittllnk*  PriatGr'  A"hUr 
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ARTICLES. 


POOD  AND  DIETETICS* 

'IVhLE  fact  that  a  second  edition  of  Dr. 
-*-  Pavy's  valuable  work  has  been  called 
for,  in  consequence  of  the  sale  of  the  first 
in  less  than  twelve  months,  may  be  taken  as 
a  sure  indication  that  the  public  are  gra- 
dually becoming  more  alive  to  the  necessity 
of  understanding  the  question  of  What  is 
Food  ?  and  the  answers  that  can  be  given 
to  it  nowadays.  With  the  increase  of  a 
desire  for  scientific  knowledge  amongst  the 
masses,  it  is  natural  that  the  public  should 
turn  their  attention  to  a  study  of  human 
physiology,  and,  consequently,  seek  to  under- 
stand something  of  the  chemistry  of  food. 
In  this  book  they  will  find  the  whole  of  the 
Utter  branch  of  the  subject  treated  in  the 
fullest  manner,  and  with  that  accuracy 
which  might  be  expected  from  the  dis- 
tinguished abilities  of  the  writer.  The  in- 
troductory chapter  treats  of  the  dynamic 
relations  of  food,  contains  a  brief  but  clear 
description'  of  the  theory  of  the  correla- 
tion of  forces,  and  shows  how  the  argu- 
ment applies  in  considering  the  relation  of 
force  and  food  to  the  human  economy. 
Thus  the  force  evolved  in  muscular  activity 
is  derived  from  food,  and  this,  whatever  be 
its  nature,  is  primarily  obtained  from  vege- 
table matter  built  up  by  the  direct  action  of 
the  sun,  which,  in  Mr.  Proctor's  words,  is 
aptly  described  as  "  ruler,  fire,  life,  and  light 
of  the  planetary  system."  Prom  all  we 
know  or  can  ascertain,  the  four  things 
necessary  for  vegetation  are  carbonic  acid, 
water,  ammonia,  and  the  vivifying  force 
derived  from  the  sun.  Plants  are  therefore 
described  as  media  for  fixing  solar  force — 
or.  in  other  words,  they  convert  actual  into 
latent  or  potential  energy,  which  potential 
energy  being  absorbed  into  the  bodies  of 
animals  ia  again  exhibited  as  kinetic  energy 
in  the  shape  of  work.  It  is  thus  that  we 
look  on  the  animal  body  as  a  machine — an 
elaborate  one  it  is  true — in  which  a  chemi- 
cal change  is  wrought  by  means  of  food  and 
air,  which  converts  the  potential  energy 
into  kinetic.  A  little  further  thought  will 
show  that,  as  matter  cannot  be  destroyed, 
the  egesta  of  animal  bodies  are  exactly  the 
same  as  the  ingesta  in  nature  and  quantity : 
they  are  simply  metamorphosed.  To  under- 
stand the  metamorphosis  that  goes  on  in, 
say.  the  human  economy,  and  to  ascertain 
the  suitability  of  the  various  kinds  of  food 
to  undergo  this  metamorphosis,  is  the  object 
of  every  student  of  physiology,  and  of 
those  who  confine  their  attention  within 
the  limits  defined  by  the  term  dietetics.  In 
colloquial  phraseology  we  say  that  animal 
life  requires  for  its  support  two  elements, 
carbon  and  nitrogen,  for  hydrogen  and 
oxygen,  the  other  main  essentials,  are  usually 
so  "  cheap,"  being  found  in  water  and  air,  that 
they  are  scarcely  noted  in  popular  disquisi- 
tions on  the  subject.  But  it  is  obvious  that 
food  must  consist  of  carbon  and  nitrogen 
in  such  form  that  they  can  readily  unite 
with  oxygen  and  hydrogen:  for  instance, 
coke  is  carbon,  and  in  the  furnace  of  a 
tteam-boiler  unites  readily  enough  with 
oxygen,  but  it  is  scarcely  adapted  for 
animal  food.  The  enunciation  of  this  ele- 
mentary fact  is  not  quite  so  supererogatory 
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as  at  first  sight  it  seems ;  for  if  rightly  ap- 
prehended it  will  be  seen  that  it  does  not 
follow  that  because  any  substance  is  rich  in 
carbon  or  nitrogen  that  it  is  therefore  food ; 
and  it  will  also  be  seen  that  what  is  food 
for  one  animal  is  not  necessarily  food  for 
another.  It  is  usual  to  divide  food  into  two 
divisions,  the  solid  and  the  liquid— in  fact, 
drink  is  often  regarded  as  distinct  from 
food,  but  practically  the  solid  and  the 
liquid  states  are  one,  and  we  speak 
ot  food  and  air  as  the  two  requisites 
for  life.  Chemically,  then,  food  separates 
into  two  great  divisions — the  organic  and 
the  inorganic.  The  former  subdivides  into 
the  nitrogenous  and  non-nitrogenous  prin- 
ciples, and  the  non-nitrogenous  again  sub- 
divides into  the  fats  and  carbo-hydrates. 
Fats  consist  of  carbon  and  hydrogen  in 
combination,  with  only  a  small  amount  of 
oxygen,  the  carbo-hydrates  of  carbon  with 
oxygen  and  hydrogen  in  such  relation  to 
each  other  that  they  are  always  in  the 
exact  proportion  to  form  water,  as  e.a., 
starch,  sugar,  gum.  There  are  a  few  sub- 
stances, however,  which  do  not  strictly  fall 
within  either  of  the  preceding  groups,  as 
alcohol,  vegetable  acids,  and  pectin,  or 
vegetable  jelly  ;  but  for  the  purposes  of 
classification  they  are  generally  reckoned 
amongst  the  carbo-hydrates.  The  elemen 
tary  principles  forming  food  are  thus 
divided  into  four  groups — nitrogenous  prin- 
ciples, hydrocarbons  or  fats,  carbo-hydrates, 
and  inorganic  materials. 

Amongst  the  nitrogenous  matter  found 
in  the  different  substances  used  as  food, 
several  well-defined  compounds  are  recog- 
nised, some  of  which  are  characterised  by 
yielding  proteine  when  subjected  to  the 
action  of  an  alkali  and  heat,  whilst  others 
do  not  yield  proteine  when  similarly  treated. 
The  former  are  termed  the  albuminous,  the 
latter  the  gelatinous  principles.  The  albu- 
minous compounds  are  albumen,  fibrine, 
caseine,  and  certain  modifications  of  them, 
such  as  vitelline,  globuline,  and  myosine. 
Albumen  is  made  up  of  the  four  elements — 
carbon,  oxygen,  hydrogen,  and  nitrogen — 
with  small  proportions  of  sulphur  and  phos- 
phorus, and  it  varies  in  its  characteristics 
with  the  sources  from  which  it  is  obtained. 
The  albumen  of  the  blood  from  which  the 
animal  tissues  are  evolved  is  not  exactly 
identical  with  that  of  white  of  egg,  but  from 
whatever  source  obtained  it  coagulates 
under  the  influence  of  heat.  Fibrine  resem- 
bles albumen  in  chemical  constitution,  but 
contains  more  oxygen  and  more  sulphur. 
It  is  characterised  by  the  property  of 
coagulating  spontaneously,  and  in  this 
respect  differs  from  caseine,  which  latter  is 
distinguished  from  albumen  by  refusing  to 
coagulate  under  the  influence  of  heat.  Case- 
ine is  composed  of  the  four  principal  ele- 
ments which  form  albumen  and  fibrine, 
with  the  addition  of  sulphur,  but  without 
phosphorus.  It  is  thrown  down  by  the 
addition  of  organic  acids,  which  do  not  pre- 
cipitate albumen,  and  is  remarkable  for  the 
quantity  of  phosphate  of  lime  which  it  is 
capable  of  tenaciously  holding  bound  up 
with  it.  Albumen,  fibrine,  and  caseine  exist 
in  vegetables,  and  are  chemically  identical 
with  the  similar  substances  occurring  in 
animal  productions.  The  gelatinous  group 
of  nitrogenous  compounds  do  not  yield  pro- 
teine. and  are  obtainable  only  from  animal 
products.  They  comprise  gelatine  and 
chondrine,  and  consist  of  carbon,  nitrogen, 
hydrogen,  and  oxygen,  with  a  small  propor- 
tion of  sulphur,  and  are  easily  recognised  by 
the  property  of  "  gelatinising  "  possessed 
by  their  aqueous  solution  upon  cooling,  and 
by  becoming  insoluble  when  acted  upon  by 
tannic  acid  and  some  other  substances  under 
the  influence  of  light.  Fruits  and  some 
other  vegetable  substances  also  yield  a 
"Jelly,"  but  it  differs  from  gelatine  in  con- 
sisting of  only  three  elements  —  carbon, 
hydrogen,  and  oxygen.  It  is  termed  pectine.  I 


So  far,  then,  we  have  seen  that  nitroge- 
nous food  consists  of  albumen,  fibrine,  case- 
ine, and  gelatine,  for  we  need  take  but 
little  notice  of  their  modifications.  When 
these  substances  are  brought  into  contact 
with  the  gastric  juice  in  the  animal  stomach 
they  undergo  a  great  change.  Formerly 
capable  of  resisting  absorption,  they  are 
now  dissolved  and  transformed  into  peptone 
or  albuminose,  a  product  which  possesses 
the  important  property  of  great  diffusibi- 
lity,  and  consequently  is  readily  transmis- 
sible from  the  alimentary  canal  into  the 
blood-vessels.  By  the  action  of  the  gastric 
juice  they  also  lose  their  characteristic  pro- 
perties :  albumen  is  transformed,  and  is  no 
longer  coagulable ;  fibrine  is  dissolved,  and 
will  not  solidify  ;  caseine  is  first  curdled  and 
then  re-dissolved,  but  is  no  longer  capable 
of  being  thrown  down;  while  gelatine  is 
liquefied,  and  cannot  again  be  made  to  gela- 
tinise. Beyond  this  stage  we  have  no 
intention  of  following  the  metamorphoses 
of  food,  for  of  the  actual  changes  undergone 
in  the  animal  system  but  little  is  known, 
and  that  little  is  rather  for  the  study  of  the 
savant  than  for  the  surmises  of  the  public. 
Suffice  it  to  say  that  nitrogenous  substances 
having  undergone  digestion,  tend  to  increase 
the  capacity  for  the  performance  of  muscu- 
lar work,  but  in  what  manner  is  not  known. 
Formerly  the  dictum  of  Liebig,  that  nitroge- 
nous matter  alone  constituted  the  source'of 
muscular  and  nervous  power,  was  accepted 
unhesitatingly ;  but  researches  have  shown 
that  that  view  is  untenable,  and  the  theory 
that  muscular  work  is  dependent  on  and 
proportioned  to  the  destruction  of  muscular 
tissue  was  proved  to  be  false  by  the  experi- 
ments on  themselves  of  Drs.  Fick  and 
Wislicenus.  These  observers  restricted 
themselves  to  a  non-nitrogenous  diet  for  a 
certain  period,  during  which  they  made  the 
ascent  of  the  Faulhorn.  The  results  of  their 
observations,  which  have  been  corroborated 
by  others,  is  that  the  amount  of  nitrogen 
eliminated  is  related  to  the  amount  ingested, 
and  not  to  the  amount  of  muscular  action. 
For  a  clear  account  of  the  present  state  of 
scientific  belief  on  this  question,  with  the 
data  on  which  it  is  based,  no  better  work 
can  be  found  than  Dr.  Pavy's.  It  would 
seem  that  nitrogenous  food  undergoes  a 
metamorphosis  in  the  system,  which  results 
in  the  nitrogen  being  eliminated  as  urea, 
and  the  hydro-carbonaceous  portion  being 
utilised  for  force-production  and  for  the 
formation  of  fat.  The  value  of  gelatine  as 
food  has  often  formed  the  subject  of  discus- 
sions and  investigations,  and  it  is  still 
involved  in  uncertainty ;  but  it  would  seem 
to  be  indisputable  that  gelatine  is  split  up 
in  the  human  economy,  the  nitrogen  being 
eliminated  as  urea  and  the  hydrogen  and 
carbon  utilised  as  force-producers. 

The  non-nitrogenous  foods  are  fats  and 
carbo-hydrates  —  as  starch  —  with  those 
other  alimentary  principles  before  men- 
tioned, which  fall  rightfully  into  neither 
division.  Fats  are  composed  mainly  of 
carbon  with  hydrogen  and  oxygen,  and 
divide  into  three  principal  compounds  — 
stearine,  the  most  solid,  found  largely  in 
mutton  suet ;  palmitine,  not  so  solid  as 
stearine,  nor  fluid,  like  oleine,  which  is 
always  met  with  in  the  fluid  state.  Stearine 
is  found  only  in  animal  fats,  but  palmitine 
and  oleine  are  found  in  both  animal  and 
vegetable  fats,  palmitine  being  the  chief 
ingredient  of  all  fats,  while  vegetables  con- 
tain more  oleine  than  animal  fats.  Fat  is 
not  digested  in  the  stomach,  but,  when 
separated  from  the  nitrogenous  matters 
which  accompany  it,  passes  on  into  the 
small  intestine,  where  it  is  emulsified — 
separated  into  minute  globules,  like  those 
in  milk,  in  which  condition  it  is  absorbed 
and  reaches  the  circulation,  where  it  is 
saponified  and  dissolved,  and  is  withdrawn 
from  the  circulation  to  form  adipose  tissue, 
which  fills  up  interstices  between  muscles 
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and  bones,  and,  collecting  beneath  the  skin 
in  places,  rounds  off,  so  to  speak,  the  uneven 
surface  presented  by  the  muscles.  Fat  is 
regarded  as  a  heat-producer,  and  the  value 
of  fata  for  that  purpose  depends  on  the 
amount  of  unoxidised  carbon  and  hydrogen 
contained  in  them.  Thus,  while  starchy, 
saccharine,  and  such -like  matters  possess 
sufficient  oxygen  to  oxidise  all  the  hydro- 
gen, leaving  only  the  carbon,  the  fats  con- 
tain only  sufficient  to  oxidise  a  portion  of 
the  hydrogen,  and  thus,  besides  their 
carbon,  they  have  also  a  store  of  hydrogen 
to  be  oxidised.  Hence  it  will  be  understood 
that  fat  is  capable  of  producing  more  heat 
than  starch ;  in  fact,  it  requires  nearly  2  J 
times  as  much  oxygen  to  oxidise  it  as  is 
required  by  an  equal  quantity  of  starch. 
This  oxidation  of  carbon  results  in  the 
production  of  carbonic  acid,  which  is  elimi- 
nated from  the  system  in  such  a  manner 
that  its  amount  can  be  readily  estimated. 
Now,  if  it  can  be  shown  that  muscular  acti- 
vity produces  a  great  increase  in  the  amount 
of  carbonic  acid  eliminated,  knowing,  as  we 
do,  that  the  nitrogen  of  the  nitrogenous 
foods  is  almost  all  eliminated  as  urea, 
and  that  the  latter  is  not  increased  in 
quantity  by  exercise,  we  shall  see  that 
the  source  of  muscular  power  is  the  oxi- 
dation of  non-nitrogenous  matter.  And 
this  is  just  what  all  recent  investiga- 
tions have  shown,  completely  inverting  the 
■doctrine  which,  on  the  authority  of  Liebig, 
was  too  readily  accepted  some  years  ago. 
Experiments  have,  however,  clearly  proved 
that  muscular  work  of  a  severe  kind 
can  be  done  upon  a  diet  of  non-nitro- 

Senous  substances  without  feeling  any 
1  effects.  Indeed,  Drs.  Fick  and  Wish - 
cenus  say,  referring  to  their  ascent  of  the 
Faulhorn,  that  in  spite  of  abstinence  for  31 
hours  from  albuminous  food,  they  neither 
of  them  felt  in  the  least  exhausted;  and 
they  very  pertinently  conclude  that  that 
could  hardly  have  been  the  case  if  their 
muscular  force  had  not  been  sustained  by 
the  non-nitrogenous  food  they  consumed. 
The  actual  value  of  beef  fat,  as  compared 
with  such  carbo-hydrates  as  starch,  cane, 
and  grape  sugar,  was  found  by  Dr.  Frank- 
land,  and  is  expressed  in  heat  units,  the 
unit  being  the  heat  required  to  raise  1 
gramme  of  water  1°  0.  The  result  is  that 
lib.  of  beef  fat  burnt  in  oxygen  will  raise 
the  temperature  of  9,0691b.  of  water  by  1°  0., 
while  lib.  of  arrowroot  would  only  raise 
3, 91 21b  „  of  cane  sugar  3,3481b.,  and  of  grape 
sugar  3,2771b.  1°  0.,  or  1-8°  Fahrenheit. 
Such  alimentary  principles,  says  Dr.  Pavy, 
as  will  by  oxidation  give  rise  to  the  greatest 
amount  of  heat,  will  have  the  greatest 
capacity  for  the  production  of  working 
power.  Of  the  carbo-hydrates  Btarch  is  the 
most  important,  forming,  as  it  does,  the  bulk 
of  many  of  our  staple  articles  of  food.  The 
granules  composing  it  are  brought  into  the 
most  favourable  conditions  to  undergo  the 
metamorphosis  effected  in  them  by  the 
saliva,  by  treatment  with  boiling  water, 
which  ruptures  the  granules,  and  the  starch 
is  then  speedily  converted  into  sugar.  But 
the  majority  of  our  starch  foods  stay  too 
brief  a  time  in  the  mouth  to  become  inti- 
mately mixed  with  saliva ;  there  is  no  room 
to  imagine  that  starch  is  converted  into 
sugar  in  the  stomach,  so  that  it  is  mainly 
in  the  small  intestine  where  the  digestion 
of  the  starch — its  conversion  into  sugar — 
takes  place.  Dr.  Pavy  enters  into  the 
action  of  the  various  cai-bo-  hydrates  and 
the  changes  undergone  by  them;  and  he 
expresses  his  opinion  that  they  do  not  con- 
tribute to  force-production  by  undergoing 
direct  oxidation  in  the  system.  Saccharine 
matter,  he  says,  is  naturally  detained  and 
metamorphosed  by  the  liver,  and  whenever 
it  happens  to  reach  the  circulation  it  is  im- 
mediately drawn  upon  and  eliminated  by 
the  kidneys.  With  regard  to  alcohol,  which 
is  the  most  important  of  the  articles  not 


classed,  Dr.  Pavy  evidently  differs  con- 
siderably from  Dr.  Richardson,  for  he  says 
that  there  is  sufficient  evidence  to  justify 
the  conclusion  that  the  main  portion  of  the 
alcohol  taken  into  the  system  is  destroyed, 
and  it  may  be  fairly  assumed  that  the 
destruction  is  attended  with  oxidation,  and 
a  corresponding  liberation  of  force.  The 
changes  undergone  by  alcohol,  like  so  many 
of  the  phenomena  of  digestion,  remain 
for  future  discovery;  sufficient  is  known, 
however,  to  render  it  probable  that  the  sur- 
mise here  noted  is  the  nearest  to  the  truth. 

As  regards  the  inorganic  alimentary 
principles,  it  is  unquestionable  that  they 
occupy  a  very  important  position  in  food, 
though  they  cannot  be  looked  upon  as  force- 
producers.  Saline  matter,  says  Dr.  Pavy, 
is  evidently  concerned  as  one  of  the  factors 
of  the  formative  operations  carried  on,  and 
no  food  can  satisfy  the  requirements  of  life 
that  does  not  contain  an  appropriate  amount 
of  certain  saline  principles.  So  far  we  have 
but  indicated  the  character  of  the  intro- 
ductory portion  of  the  book  ;  we  have  given 
only  an  outline  of  the  theory  of  food.  The 
other  portions  of  Dr.  Pavy's  work  must  be 
left  to  a  future  article,  when  we  shall 
examine  what  he  has  to  say  concerning  the 
various  alimentary  substances,  animal  and 
vegetable,  which  form  the  food  of  man. 
Meantime  we  may  say  that  this  work  is  the 
most  complete  treatise  on  the  subject  with 
which  we  are  acquainted,  and  as  it  is  based 
on  our  most  recent  discoveries  in  connection 
with  the  phenomena  of  food  and  digestion, 
it  is  also  the  most  trustworthy.  Besides  the 
subjects  we  have  above  indicated,  the  book 
contains  valuable  chapters  on  the  principles 
of  dietetics ;  on  practical  dietetics — which 
will  possibly  interest  the  greatest  number 
of  readers,  as  it  treats  of  the  kinds  of  food 
best  adapted  for  the  support  of  man,  in- 
cluding tne  diet  of  infants  and  the  diet  for 
training ;  and  on  therapeutic  dietetics  and 
hospital  dietaries.  These  chapters  include 
practical  recipes  for  the  preparation  of  the 
food,  and  as  such  the  work  is  therefore  of 
much  value  to  those  who  take  but  little 
interest  in  the  science  of  food  and  dietetics. 


A  JTEW  DICTIONARY  OF  MUSICAL 
TERMS.* 

T\TE  could  fill  a  tolerably  capacious  shelf 
*  *  with  the  various  "  Dictionaries  of 
Music"  which  have  been  offered  to  the  public, 
from  the  days  of  old  John  Tine  tor  onwards, 
and  which  range  from  a  mere  definitory  of 
the  chief  terms  used  in  the  profession,  to  a 
collection  of  essays  on  the  more  important 
and  abstruser  matters  connected  with  the 
art  and  science  of  music.  Among  these  last, 
Rousseau's  celebrated  "  Dktionnaire  de 
Musique  "  is  most  widely  known  and 
esteemed.  Our  British  compilations — at 
least,  until  the  present  moment — have 
fallen  far  short  of  Continental  efforts  in 
the  same  line ;  and,  indeed,  we  have  been 
indebted  to  the  foreigner  for  all  that  is 
noteworthy  in  their  contents.  And  yet 
a  good  music  dictionary  is  of  the  same 
value  and  importance  to  an  intelligent 
musician  as  a  scholarly  lexicon  is  to  the  stu- 
dent of  literature.  The  musician  requires 
something  more  than  a  mere  vocabulary  of 
musical  terms,  defined  with  more  or  less 
accuracy  and  with  Spartan  brevity.  He 
requires  practical  and  trustworthy  essays 
on  the  higher  technical  processes  of  his  art. 
as  well  as  solid  information  upon  its 
science  and  literature.  He  requires  a 
work  to  which  he  can  turn  with  confi- 
dence to  find  assistance  upon  some  ob- 
scure point  of  nomenclature,  or  upon  the 
use  and  mechanism  of  Rome  forgotten 
instrument.    In  short,  a  musical  dictionary 
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should  be  rather  a  musical  cyclopaedia, 
embodying  in  a  small  compass  every  piece 
of  useful  information  concerning  the  theory, 
literature,  nomenclature,  general  history, 
instrumentation,  and  composition  of  music. 

Ronsseau's  work  is  deficient  in  this  re- 
spect, as  it  excludes  the  consideration  of 
instruments  and  of  instrumentation  from 
its  plan.  The  author,  after  reciting,  under 
the  head  of  "  Instruments,"  the  names  of  a 
few  of  the  better-known  ancient  forms,  ex- 
cuses himself  from  the  task  of  dealing  with 
them  or  their  modern  congeners  in  detail,  on 
the  ground  of  the  enormous  extent  of  know- 
ledge required  to  treat  such  a  subject  as  it 
deserves.  In  the  new  dictionary  before  us — 
which  has  come,  at  length,  to  put  us  on  a  level 
with  our  Continental  rivals — this  branch 
of  the  subject  is  treated  in  a  superior  man- 
ner. Every  instrument  that  can  possibly  be 
remembered  in  connection  with  modern 
music,  or  which  can  be  fished  out  from  the 
dusty  pages  of  ancient  history,  is  here 
labelled  and  figured,  and  described  as  accu- 
rately and  fully  as  painstaking  research 
and  great  learning  could  accomplish.  And 
not  only  the  instruments  of  civilised  nations, 
but  the  primitive  instruments  of  barbarian 
tribes,  are  figured  and  explained  from  the 
records  of  respectable  travellers.  In  Rons- 
seau's dictionary  we  arc  charmed  by  an 
eloquence  of  diction,  and  a  wealth  of  wit 
and  sarcasm,  which  have  made  the  work  to 
rank  among  the  French  classics.  Our  new 
dictionary,  while  unable  to  advance  a  claim 
in  that  direction,  may  boast  of  superior 
utility,  since  it  addresses  itself  to  the 
practical  musician  rather  than  to  the  elegant 
scholar.  Rousseau's  dictionary  having  been 
written  entirely  by  one  person,  presents  an 
homogeneity  in  style  and  design  which  can- 
not be  expected  in  a  work  which  is  fur- 
nished by  many  contributors,  under  the 
direction  of  a  pair  of  editors.  In  such  a 
work,  diversity  of  style,  and  a  more  or 
less  decided  conflict  of  opinion  upon 
moot  points  are  to  be  expected,  and, 
indeed,  are  no  detriment.  Even  if  they 
be  considered  as  defects,  they  are  amply 
compensated  for  by  the  greater  thorough- 
ness which  the  division  of  labour  gives  to  the 
individual  articles.  When  one  man  writes 
the  entire  dictionary,  we  may  expect  much 
inaccuracy  and  many  grave  errors,  though 
the  whole  work  may  be  successful  as  an 
art  production;  but  where  each  article 
is  given  to  a  person  who  has  devoted 
his  time  to  the  study  of  that  parti- 
cular branch  of  knowledge,  the  artistic 
effect  may  be  marred,  but  the  value  of  the 
information  imparted  is  immeasurably  in- 
creased. In  this  fact  consists  the  difference 
between  the  French  dictionary  and  its  new- 
born English  rival.  The  literary  man  will 
always  esteem  the  former  for  its  genius  and 
eloquence,  the  practical  man  will  rather  find 
his  account  in  the  pages  of  the  latter. 

In  addition  to  the  ordinary  matter  which 
fills  most  dictionaries  of  thekind,  there  are, 
in  the  work  before  us,  not  only  lengthy  essays 
on  every  branch  of  musical  history,  but  also 
most  important  and  interesting  articles  on 
the  functions  of  the  muscles  which  are 
called  into  play  in  the  production  of  musical 
sounds.  The  structural  peculiarities  of 
the  ear,  the  larynx,  and  the  hand,  are  exhi- 
bited by  means  of  anatomical  illustrations, 
and  are  ably  explained  in  the  accompanying 
text.  The  article  on  fingering  is  of  great 
interest  and  value.  We  learn  from  this  that 
"  one  of  the  earliest  printed  books  in  which 
rules  for  fingering  are  laid  down  was 
Eusebius  Ammerbach's  'Orgel  Oder  Instru- 
ment-Tablatur,'  Leipsic,  1571."  In  the  ex- 
amples given  from  this  old  work  we  notice 
at  once  that  "  the  thumb  of  the  right-hand 
was  never  used  in  scale  passages ;  that  of  the 
left-hand  only  occasionally;  the  little  fingers 
were  only  used  with  the  thumbs  in  spanning 
chords."  In  the  same  work  "the  rules 
for  fingering  in  striking  or  playing  chords 
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are  thus  stated :    3rds  in  either  hand 
were   to   be   struck  with   the   first  and 
third  finger;  4ths,  5ths,  and  6tha,  with 
the  first  and  fourth ;  7ths,  octaves,  9tbsand 
lOths,  with  the  thumb  and  third  finger;  and 
only  occasionally  with  the  little  finger  and 
thumb."     This  exceedingly  cramped  style 
of  fingering  remained  without  alteration  or 
improvement,  till,  as  is  usually  the  case,  a 
man  of  genius  raised  himself  above  the  irk- 
some restraints  of  music-masters  and  pro- 
fessors, and  persisted,  to  their  horror,  in 
using  his  hands  as  nature  intended  them  to 
be  used.    It  was  J.  Sebastian  Bach — orga- 
ganist,  player  on  the   harpsichord  and 
clavier,  excellent  performer  on  the  violin,  a 
musical  giant,  and  progenitor  of  musical 
prodigies — who  first  publicly  "  disregarded 
the  ordinary  principles  taught  in  instruc- 
tion books,  and  employed  both  thumb  and 
little   finger  as  frequently  as   the  other 
fingers,  whereby  a  greater  power  was  gained, 
and  the  performer  was  able  to  move  rapidly 
in  extreme  keyB.    Some  writers  claim  the 
suggestion  for  Francois  Couperin,  who,  in 
his  work,  '  L'art  de  toucher  le  clavecin,' 
1716,  describes  the  method  of  fingering 
practised  and  taught  by  Bach,  and  conse- 
tly  they  say  that  the  German  is  in- 
bted  to  the  Frenchman  for  his  ideas  on 
the  subject.    But  Couperin's  fingering  is 
somewhat  different  from  that  of  Bach,  the 
only  similarity  in  their  methods  being  the 
constant  employment  of  the  thumb."  Bach 
did  not  publish  his  method,  but  Clementi, 
Cramer,  and  Dussek,  after  the  invention  of 
the  pianoforte,  endeavoured  to   "  liberate 
learners  from  the  trammels  of  the  harpsi- 
chord fingering."    It  was  to  the  last-men- 
tioned musician,  who,  having  fled  from  the 
terrors  of  the  French  revolution,  succeeded  in 
establishing  himself  in  London,  first  as  a 
teacher  of  music,  and  afterwards  as  a  music 

Cblisher,  that  we  are  indebted  for  the 
-is  of  our  present  improved  system  of 
fingering.  He  taught  his  pupils  4,to  set 
it  down  as  an  invariable  rule  that,  whether 
ascending  or  descending,  the  assistance  or 
rather  the  displacing  the  thumb  only  is 
sufficient  to  effect  the  necessary  change  of 
Dflyjficm  in  the  other  fingers,  the  thumb 
being  naturally  formed  to  glide  easily 
under  them  without  displacing  the  proper 
position  of  the  hand." 

The  two  drawings  which  illustrate  the 
article  on  fingering,  help  us  to  understand 
that  weakness  of  the  third  or  "  ring  finger," 
which  is  so  great  a  hindrance  to  the  beginner 
on  a  keyed  instrument.  It  was  popularly 
supposed  that  this  finger  had  a  tendon  less 
than  the  others,  which  accounted  for  its 
weakness ;  but  the  very  opposite  of  this  is 
the  fact.  The  ring  finger,  in  addition  to 
the  _  "extensor  tendon,"  by  which  it  is 
straightened,  is  bound  on  each  side  by 
a  small  tendinous  slip.  Here  is  the  cause 
of  the  inconvenience ;  for,  immediately 
on  the  finger  being  raised,  these  slips 
become  tight,  and  impede  its  free  mo- 
tion. It  is  for  the  purpose  of  stretching 
these  bonds,  while  still  immature,  that  a3 
those  weury  exercises  for  tho  third  finger 
are  devised  for  unfortunate  youth.  Although 
would  be  quite  possible,  by  a  very  slight 
1  operation,  to  free  the  finger  from 
constraint  of  these  slips,  yet  the  risk  of 
sequent  inflammation  and  loss  of  power 
ler  the  operation  undesirable.  Schu- 
n  ruined  his  pianoforte-playing  by  an 
mpt  to  improve  upon  nature  in  this 
respect,  and  his  example  is  a  warning  to 
others  who  may  not  have  his  talent  for 
for  composition  to  fall  back  upon. 

The  question  of  "  Temperament  "  is  en- 
tered upon  at  great  length,  and  the  varying 
methods  adopted,  from  the  days  of  Pytha- 
goras to  the  latest  scheme  of  Helmboltz  and 
hit  discipleR,  are  all  touched  upon  and 
clearly  explained.  The  article  on  "  Nomen- 
clature "  is  worthy  of  perusal,  and  directs 
attention  to  an  inconvenience  which  is 


sometimes  severely  felt  by  moderately- 
accomplished  musicians ;  and  that  is,  the 
practice  of  printing  the  directions  of  a 
score,  or  the  words  of  a  title-page,  in  two, 
three,  and  even  four  different  languages. 
The  diagram  given  in  the  article  on  in- 
tervals   is   remarkably   good,  as  is  the 
article  itself.    W«  cannot  Bay  as  much  for 
the  essay  on  "Harmony,"  which  is  poor 
and  meagre,  containing  scarcely  any  prac- 
tical information.    Players  on  brasa  instru- 
ments also  will  look  in  vain  for  informal  ion 
on  many  points  which  they  will  naturally 
fcxpect  to  see  treated  upon  in  a  work  pro- 
fessedly so  wide  in  its  scope,  in. 
of  "  double- tongueing  **  ie  djamisseain  half 
a  dozen  lines,  and  "  triple- tongoeiag  "  is 
not  mentioned  at  all.    We  have  aiso  to 
demur  to  the  arbitrary  nature  of  tho  selec- 
tion of  foreign  musical  terms.   It  is  true 
that  a  copious  selection  from  the  Greek, 
Latin,  French,  I  tab  an,  German,  and  other 
languages  is  given;  and  that  very  fact 
makes  it  difficult  to  understand  why  terms 
which  are  to  be  found  in  much  smaller  dic- 
tionaries are  omitted  in  this.   Nor  are  the 
terms,  in  many  instances,  explained  with 
the  necessary  force  and  distinctness.  The 
difference,  for  example,  between  an  "  acci- 
accatura "  and  an  "  appoggiatura  "  is  not 
to    be    discerned    from    the   very  brief 
definition  of  each  in  this  new  "  Dictionary 
of  Musical  Terms."    It  ia  apparent  that, 
while  the  principal  contributors  have  done 
their  work  satisfactorily,  the  editors  have 
not  bestowed  that  minute  attention  on  the 
subordinate  details  which  was  necessary  to 
render  the  work  perfect  of  its  kind.  This, 
however,  is  a  matter  which  may  be  amended 
in  future  editions.    As  it  appears  at  pre- 
sent, the  "  Dictionary  of  Musical  Terms " 
is  a  valuable  addition  to  the  library,  and 
will  be  found  of  immense  assistance  both 
to  the  amateur  and  the  professional  student. 
We  particularly  recommend  the  articles  on 
"Intervals,"  "Form,"  "Fingering;"  those 
on  the  "Ear"  and  "Larynx;"  and  the 
essays  on  "  Notation  "  and  "  Nomenclature." 


it 


PRACTICAL  HINTS  TO  AMATEUR 
ORGAN-BUILDERS —V. 

TT  will  be  readily  seen  from  the  specification 
and  my  remarks  thereon,  given  in  my  last 
number,  that  a  chamber  organ  of  ten  speaking 
stops  ought  to  differ  materially  from  an  instru- 
ment of  the  same  size  intended  for  a  church,  or 
designed  to  accompany  choir  or  congregational 
singing.  A  church  organ  of  ten  stops  would 
properly  contain  tho  following  : — 

Gbbat  Oboan. 

1.  Open  diapason.    8  feet. 

2.  Stopped  diapason.    8  feet  tone. 

3.  Principal.    4  feet. 

4.  Mixture— 12th  and  15th. 

Sv.  Ki.t.  Oboan. 

5.  Lieblich  gedact.    16  feet  tone. 

6.  Garuba.    8  feet 

7.  Clarabella  (Mop  bass).    8  feet. 

8.  Harmonic  flute.    4  feet. 

9.  Trump*.    8  feet. 


in. 


Pxdax.  Oboan. 
Fall- scaled,  bourdon.    1G  feet  tone. 


And  if  properly  voiced  would  supply  effective 

accompaniments  for  a  choral  service.  Such  an 
instrument  would  not  be  refined  or  flexible 
enough  for  chamber  music.  It  would  certainly 
produce  full  effects,  but  would  be  deficient  in 
two  important  points — namely,  the  production 
of  the  soft  combinations  and  solo  effects  so 
necessary  for  chamber  and  concerted  music. 

I  dwell  somewhat  npon  this  branch  of  my 
subject,  because  I  desire  those  of  my  readers, 
who  are  amateur  organ-buil  iers,  to  give  their 
specifications  serious  study,  with  the  view  of 
producing  instruments  which  shall  be  of  last- 
ing interest  to  themselves,  and  an  inexhaus- 
tible source  of  home  enjoyment.  It  is  only 
during  the  last  ten  years  that  the  true  chamber 
organ  has  come  into  existence ;  and  there  is  no 
doubt  that  it  will  ere  long  make  its  way  into 


every  wealthy  household.  In  the  mean  time  it 
is  practically  in  the  hands  of  amateurs  who.  by 
their  exertions,  are  paving  the  way  to  its  very 
general  introduction.  There  can  be  no  doubt 
that  a  8 mall  sweet-toned  organ  is  as  much 
superior  to  the  largest  harmonium  ever  con- 
structed as  the  violin  is  to  the  banjo ;  and  its 
adoption,  in  preference  to  the  harmonium,  or 
its  modification,  the  bo  -  called  "  American 
organ,"  can  only  be  retarded  by  its  unavoid- 
able cost.  Amateur  mechanics,  who  do  not 
grudge  labour  and  pains,  can  about  as  easily 
construct  a  small  organ  as  a  large  harmonium, 
with  all  its  buzz  and  brassy  abomination.  The 
other  domestic  instrument,  the  piano,  is, 
of  course,  safe  against  the  inroads  of 
the  organ ;  in  fact,  where  there  is  an  organ 
there  will,  in  all  possible  occasions,  be  a  piano 
also.  The  beautiful  effect  of  duet-playing 
with  piano  and  organ  is  as  yet  little  known, 
but  I  am  sure  it  is  destined  to  find  many  ad- 
mirers. The  common  impression  that  the 
organ  mmit  be  too  powerful  for,  or  totally  de- 
structive of  the  piano  tone,  is  altogether  un- 
founded. ThiB  I  have  proved  by  two  instru- 
ments in  my  own  possession.  The  organ  in 
question  has  seventeen  Bounding  stops,  amongst 
which  are  a  double  open  diapason,  16ft. ;  a 
bourdon,  16ft.  tone;  open  diapason,  8ft. ; 
trumpet,  8ft. ;  principal.  4ft. ;  a  5  rank  mix- 
ture and  a  2  rank  mixture ;  and  in  addition  a 
multiplying  power  in  the  form  of  five  couplers. 
The  piano  is  a  "  Steinway "  square  grand. 
Notwithstanding  what  might  appear  to  be  the 
overwhelming  advantage  in  favour  of  the 
organ,  it  in  reality  has  no  undue  superiority  in 
point  of  strength  or  articulation,  over  the 
more  humble  instrument,  the  piano.  The  re- 
sultant tone  of  both  instruments  I  must  leave 
my  musical  readers  to  judge  from  the  above 
facts. 

To  return  to  my  specifications  and  more 
practical  notes,  I  have  no  doubt  that  my  first 
specification  has  alarmed  many  of  the  amateurs 
who  occasionally  write  in  this  journal,  and 
whose  ideas  on  the  subject  of  organ-building 
more  often  want  correcting  entirely  than 
modifying  in  unimportant  details ;  but  my 
next  specification  will  assume  still  more  alarm- 
ing proportions,  and  will  introduce  additional 
mechanical  appliances  for  the  produotion  of 
certain  effects  in  playing.  I  consider  that 
three  typical  specifications  will  prove  sufficient 
for  my  present  notes,  and  I  must  leave  all  in- 
termediate schemes  to  the  ingenuity  of  my 
amateur  readers.  The  following  specification 
is  for  an  instrument  of  two  manuals  and 
pedals  of  complete  scale,  as  in  my  previous  one: 

Obbat  Oboan  (Division  I). 
Lower  manual,  CC  to  a3.    58  notes. 

1.  Open  diapason.    Metal  throughout.    8  feet. 

2.  Clarabella.  Open  pipes  to  bass  B  flat-  Stopped 

pipes  below.    Wood  throughout.    8  feet. 

3.  Principal.    Two  pipes  smallor  in  scale  than 

diapason.    Metal  throughout.    4  feet. 

4.  Mixture — 12th  and  15th — small  scale  and  softly- 

voiced.    Metal  throaghout.   2*  and  2  feet. 

Thi3  may  be  called  the  open  great  organ, 
and  should  have  a  soundboard  for  itself,  and 
the  wind  trunk  furnished  with  a  vontil  on 
pneumatic  touch  or  hitch-down  pedal.  The 
pressure  of  wind  should  be  about  2|in..  and 
the  stops  should  be  voiced  of  a  quiet  round 
tone,  and  without  any  unpleasant  windiness. 

Gbxat  Oroan  (Division  IT). 
Lower  manual,  CC  to  a3.   58  notes. 

5.  Gam  ha.    Open  metal  to  bass  G.    Stopped  wood 

to  CC.    8  feet. 

6.  Stopped  diapason.    Wood  throughout.    8  feet 

tone. 

7-  Dulciana.    Open  metal  to  bass  G  sharp.  Dul- 
ciana  stopped  pipes  in  wood  to  CC.   8  feet. 

8.  Lieblich  gedact.    Stopped  wood  throughout. 

4  feet  tone. 

9.  Gemshorn — 15th.    Metal  throughout.    2  feet. 
10.  Oboe.    (Shaded)  metal  throughout.   8  feot. 

This  may  be  termed  the  expressive  great 
organ,  all  its  9topa  being  inclosed  in  a  swell, 
shutters  of  which  should  be  commanded  b-  a 
balanced  pedal — that  is,  a  pedal  which  remains 
at  any  position  left  by  the  foot  of  th'»  per- 
former. The  wind  trunk  to  be  furnished  with 
a  wind  ventil  as  in  the  previous  case.  Tb. 
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quality  of  tone  to  be  aimed  at  in  this  division 
ia  a  bright  ringing  one,  entirely  different  to 
the  solid  roundness  of  the  open  great  stops. 

SWXLL  OSGAN. 

Upper  manual,  CC  to  a3.    58  notes. 

11.  Diapason  (minor).    Small  scaled  open  metal 

pipes  throughout.    8  feet. 

12.  Lieblich  Redact.    Metal  and  wood.   8  feet  tone. 

13.  Vox  angelica.    Open  metal  pipes  to  bass  G, 

grooved  into  lieblich  gedaot  below.    8  feet. 

14.  Flute.   Large  soaled  open  wood  of  imitative 

quality  throughout.   4  feet. 

15.  Piooolo.    Open  wood  with  top  octave  of  metal 

pipes  throughout.   2  feet. 

16.  Clarionet.   Metal  throughout    8  feet. 

17.  Trumpet.    Metal  throughout.    8  feet. 

Tremulant. 

This  department  of  the  organ  assumes  the 
importance  of  an  "  8ft.  swell,"  as  it  is  called, 
and  would  have  to  be  placed,  in  the  generality 
of  rooms,  behind  the  great  organs,  with  its 
soundboards  near  the  floor.  The  lever  for  the 
shutters  should  be  in  this  case  also  a  balanced 
one.  It  would  be  advisable  to  partition  the 
soundboard  off  for  the  two  reed  stops,  and  to 
have  a  branch  wind-trunk  with  pneumatic 
ventil  for  them. 

Pedal  Obgan. 
CCCtoF.   30  notes. 

18.  Bourdon.    Stopped  wood.    16  feet  tone. 

19.  Principal.    This  stop  may  either  be  a  metal 

dulciania  or  an  open  wood  violoncello ;  pro- 
bably the  latter  would  be  the  most  generally 
useful.  8honld  a  flute  bass  be  got  from  the 
bourdon,  the  dulciana  would  then  be  most 
serrioeable.    8  feet. 

Accessory  Stops,  Ac. 

1.  Manual  unison  coupler. 

2.  Manual  sub-octave  coupler. 

3.  Manual  octave  coupler. 

4.  Great  to  pedal  coupler,  worked  by  foot  lever. 

5.  Swell  to  pedal  coupler,  worked  by  foot  lever. 

6.  Full  organ  combination  lever. 
7-  Soft  combination  lerer. 

8.  Open  great  organ  ventil  lerer. 

9.  Swell  combination  lerer. 

11.  Expressive  great  organ,  balanced  crescendo 

pedal. 

12.  Swell  organ,  balanced  crescendo  pedal. 

13.  Mannal  pneumatic  button  for  open  great  organ 

wind  ventil. 

14.  Manual  pneumatic  button  for  swell  organ  ventil 

to  reed  stops. 

I  shall  give  my  remarks  on  the  above  speci- 
fication in  my  next  number.  In  the  mean  time, 
my  amateur  readers  may  think  the  matter  over 
for  themselves.  G.  A  Audsley • 


A  SIMPLE  AIR  REFRIGERATOR. 

AN  improved  apparatus  for  cooling  the  air 
admitted  to  buildings  during  hot  weather 
is  shown  in  the  annexed  engraving,  and  a  few 
words  will  suffice  to  explain  its  principal 
features.    The  apparatus  was  invented  by 


MM.  N6zereaux  and  Garlandat,  of  Paris,  and,  as 
shown,  consists  of  a  case  of  iron  or  other  suitable 
material,  into  which  air  is  blown  by  a  revolving 
fan  through  the  wind  trunk,  A.  A  fine  perfo- 
rated plate  or  sheet  of  gauze,  P,  is  stetched 
across  the  case  forming  a  diaphragm  above  the 
air  inlet.  Cold  water  is  supplied  through  the 
pipe  and  tap  seen  on  the  right  hand  side,  and, 
filling  the  small  trough  on  the  inside,  flows 
over  the  whole  surface  of  the  diaphragm,  and, 
falling  through,  makes  its  exit  from  the  case 
by  the  valve  at  the  bottom.  The  air  driven  in 
through  the  wind  trunk  passes-  through  the 
perforated  plate  and  the  film  of  water  covering 
it,  and  travels  up  through  the  flue  shown  at  the 
top,  into  the  building  to  be  ventilated,  being  by 
this  means  not  merely  cooled  but  purified^  and 
deprived  of  the  particles  of  dust  that  invariably 
accompany  a  current  of  air.  It  will  be  obvious 
that  the  water  may  be  impregnated  with  a  dis- 
infectant, or  may  be  perfumed,  while,  if  hot 
water  is  used,  the  "refrigerator"  may  be 
utilised  for  driving  in  a  supply  of  warm  air. 


troduce  to  the  notice  of  our  readers  that  de-j 
signed  by  Mr.  P.  Millspaugh,  of  Kent,  Connect  i. 
cut,  which  has  been  received  with  some  favoui 
in  the  United  States.  The  apparatus  whicl 
is  exhibited  in  the  annexed  engraving,  consist) 
of  a  metal  chamber,  which  receives  a  latq 
below,  and  a  glass  vessel.  A,  above.  The  latteq| 
is  so  shaped  that  while  a  portion  of  it  enter* 
the  lamp  chamber,  the  remainder  is  exposed  ag 
shown,  a  shoulder  formed  by  the  expansion  o| 
the  upper  part  enabling  it  to  rest  firmly  on  ths 
top  of  the  chamber.  The  glass  vessel  is  pro- 
vided with  a  cover,  which  has  an  aperture  foe 
filling,  and  another  for  testing  the  flashing 
point  of  the  oil.  A  thermometer  is  attached  to 
the  cover  and  hangs  down  in  the  vessel.  A,  close 
to  the  side.  The  latter  is  supplied  with  oil 
up  to  the  level,  L,  and  the  lamp  being  lit,  the 
flame  of  a  taper  is  passed  over  the  opening  ia 
the  cover  from  time  to  time  until  the  vapour 
flashes,  when  the  height  of  the  thermometer  ia 
to  be  noted  and  recorded  as  the  flashing  point  of 
the  oil.  If  it  is  desired  to  ascertain  the  tem- 
perature at  which  the  oil  inflames,  the  cover  is 
taken  off  the  vessel.  A,  and  the  taper  passed 
over,  but  in  this  case  actually  touching  the  oil. 
The  apparatus  is  said  to  give  satisfactory 
results,  but  it  can  scarcely  be  so  accurate  and 
reliable  as  that  used  in  this  country  and 
described  and  illustrated  on  pp.  355  and  496  of 
last  volume. 


THE  PRODUCTION  OP  OXYGEN. 

AMONG  the  various  processes  for  obtaining 
oxygen  plentifully  and  cheaply,  that  of  M. 
Tessie  dn  Motay,  which  has  already  received  the 
sanction  of  practice,  occupies  the  first  place,  says 
the  Revue  Industrielk.  The  binoxide  of  manganese 
heated  to  a  dark  red  with  caustic  soda  in  air  changes 
to  manganate  of  soda,  which ,  treated  at  the  same 
temperature  with  a  current  of  over-heated  steam,  is 
again  decomposed  into  hydrate  of  soda,  sesquioxide 
of  manganese,  and  free  oxygen,  according  to  the 
formulas  :— 

+J1^4  NaO,  HO +4  MnO,+4  0-4  (NaO,  MnOs) 

(2).  4  NaO,  MnO, +4  HO-4  NaO,  HO + 3  MmO, 
+6  0. 

This  method  has  been  or  is  employed  on  a  large 
scale  at  Co  mines,  near  Lille,  Pan  tin,  near  Pans, 
Brussels.  Vienna,  and  New  York.  In  practice,  40 
parts  of  binoxide  of  manganese  at  95  per  cent,  and 
60  parts  of  carbonate  of  soda  dry,  furnish  a  mixture 
containing  74' 62  parts  of  manganate  of  soda,  and 
40  kilogrammes  (88  lbs.)  of  this  substance  give 
1800  litres  (396  galls.)  of  oxygen,  or  a  produce  of  90 
per  cent. 

M.  Testis'  du  Motay  employed  ellipsoidal  cast-iron 
retorts  placed  horizontally  by  the  side  of  each  other, 
and  divided  by  a  grating  parallel  to  their  axes  into 
two  parts  of  unequal  capacity.  Each  retort  contains 
350  kilogrammes'  (770  lbs.)  of  manganate  of  soda, 
and  gives  140  cubic  metres  (about  4,936  cubic  feet) 
of  oxygen  as  the  total  produce  from  650  kilos. 
(1 ,430  lbs .)  of  coal.  The  air,  freed  from  carbonic  acid , 
reaches  the  upper  part  and  leaves  about  half  its 
oxygen.  After  five  minutes  the  reduced  mixture  is 
re-oxidised ;  the  current  of  air  is  stopped,  and  a 
current  of  steam  is  made  to  pass  through  for  five 
minutes.  The  gas  comes  out  below  the  grating  and 
is  collected  in  gasometers.  The  oxidising  and  de- 
oxidising thus  follow  one  another  every  five  minutes, 
and  it  is  not  till  after  six  hours  that  it  is  necessary 
completely  to  revirify  the  mass  by  making  air  pass 
through  it  for  an  hour.  The  cost  of  a  cubic  metre 
(about  35  cubic  feet)  of  oxygen  is  15  to  30  centimes 
(lid.  to  3d.),  which  seems  a  practical  price. 


TESTING  MINERAL  OILS. 

PETROLEUM  and  its  derivatives  iare  used  so 
extensively  in  various  countries,  and  despite 
the  most  stringent  regulations  are  not  always 
of  so  safe  a  character  as  they  are  supposed  to  be, 


that  a  simple  testing  apparatus  becomes  almost 
a  necessity  to  those  who  are  obliged  to  purchase 
their  supplies  from  peripatetic  dealers.  Mr. 


PROFESSOR  FERRIER  ON  SLEEP 
AND  DREAMING. 

PROFESSOR  FERRIER  has  just  delivered  two 
lectures  at  the  London  Institution  on  sleep  and 
dreaming.  He  commenced  his  first  lecture  by 
stating  that  periodical  rest  was  a  necessity  of 
human  life,  and  that  even  the  amosba,  the 
smallest  of  our  life-germs,  required  rest  as 
much  as  the  brain  or  other  organs.  It  might 
be  said  that  the  heart  and  lungs  were  excep- 
tions to  this  rule,  and  were  in  a  state  of  constant 
activity,  but,  so  far  was  this  from  being  the  case, 
that  these  organs,  in  the  pauses  of  respiratio  , 
rested  fully  one-third  of  the  twenty-four  hours. 
The  action  of  life  might  be  compared  to  the  burning 
of  a  fire,  for  during  the  period  of  wakefulness  then 
was  a  constant  waste  of  life  material,  and  sleep  was 
required  for  the  purpose  of  clearing  away  the  cinders 
and  ashes,  and  of  accumulating  fuel  for  the  next 
day's  combustion.  Children,  whose  tissues  were 
being  built  up,  as  it  were,  required  more  sleep  than 
adults ;  and  aged  people,  whose  tissues  were  under- 
going a  process  of  rapid  decay,  more  than  those  of 
middle  life.  Anything  which  tended  to  withdraw 
the  circulation  of  bleed  from  the  brain  was 
calculated  to  promote  sleep,  and  hence  it  was  that 
during  the  process  of  digestion,  when  a  large 
quantity  of  blood  was  diverted  to  the  stomach,  most 
people  felt  an  inclination  to  sleep.  This  was  ths 
philosophy  of  "  night-caps  "  or  hot  alcoholic  drinks 
immediately  before  bed-time,  as  also  of  warm  foot- 
baths, which  diverted  the  circulation  from  the  brain 
to  the  stomach.  Deep  thought  was  an  enemy  to 
sleep,  because  it  had  a  directly  opposite  effect,  and 
created  a  morbid  activity  of  the  brain.  Professor 
Ferrier  mentioned  several  interesting  examinations 
made  by  himself  and  others  of  the  brains  of  animals 
and  men  when  asleep  as  proofs  that  when  unaffected 
by  dreams  the  brain  is  quiescent  during  eleep. 

The  second  lecture  was  devoted  to  dreaming. 
Sleep,  he  had  shown,  was  the  repose  of  the  brain  as 
the  organ  of  oonseiouness,  and  sound  sleep  the 
cessation  of  conscious  activity.  He  set  aside  as 
unsound  the  doctrine  of  Sir  W.  Hamilton,  who  from 
the  phenomena  of  dreaming  had  argued  the  con- 
tinaousnessof  ooasciouness  during  sleep.  The  brain, 
though  a  unity,  was  a  complex  unity,  and  to 
different  parts  different  functions  belonged.  Hence, 
according  to  the  analogy  of  the  bodily  functions,  ow 
part  and  its  function  may  rest  while  others  are  a 
action.  The  partial  activity  of  the  brain  was  the 
explanation  of  dreaming.  Conscious  activity 
belongs  to  the  hemispheres  proper  of  the  brain. 
The  puis  below,  in  so  far  an  they  are  independent, 
are  concerned  in  actions  described  as  reflex,  eemsi- 
motor,  Ac. ,  and  these  can  go  on  as  well  during  sleej 
as  in  our  waking  hours.  Diagrams  of  the  brail 
were  referred  to  ia  illustration.  The  brain  was  th< 
organ  of  consciousness,  and  it  therefore — not  *hi 
ganglions  of  the  nervous  system,  as  held  by  Dr 
Carpenter  and  others— was  the  organ  of  sensation 
The  phenomena  of  hemi-anmsthesia  were  cited  it 
proof.  For  each  class  of  impressions  there  wen 
special  regions  of  oonseiouness  in  the  brain.  Th< 
lecturer  was  even  disposed  to  localise  attention  anc 
the  higher  intellectual  faculties.  The  impression! 
received  were  photographed  on  the  brain,  and  wen 
capable  of  being  revived.  But  for  this  power  of  re 
calling  them  no  knowledge  would  be  possible 


Redwood  has  already  described  the  regulation  I  Memory,  or  the  registration  of  sense  impressions,  i 
testing  apparatus  in  these  columns,  and  we  in- 1  the  ultimate  basis  of  all  our  mental  furniture.  Eacl 
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ieee  of  that  furniture  has  its  function,  like  the 
ettera  in  a  compositor's  case.    We  have  a  sight- 
mcmorv.  an  ear-memory.  &e.    When  thinking,  or 
engaged  in  ideation,  we  are  but  recalling,  as  shown 
by  Herbert  Spencer  and  Bain,  our  original  sensa- 
tions and  acta  of  cognition.    Some  move  their  lip 
when  thinking  aa  though  summoning  np  the  names 
for  their  former  sensations.     Commenly  the  re- 
production was  very  faint,  but  in  some  instances  it 
was  nearly  or  qnito  aa  vivid  as  the  original  sensa- 
tion.   It  waa  so  with  Goethe  and  other  poets,  with 
painters,  religious  enthusiasts,  and  with  those  called 
•  I  >i  ritualists.    It  was  so  also  in  delirium  and  mania, 
and  there  was  always  something  morbid  about  such 
cases .  The  auditory  phantoms  of  musical  composers 
and  others  were  spoken  of.    The  impressions  made 
on  taste  and  smell  were  not  often  so  vividly  repro- 
duced, but  it  was  otherwise  with  those  of  touch. 
The  relation  between  visceric  euphoria  or  dysphoria 
was  next  illustrated,  and  the  laws  of  association  of 
ideas,  as  laid  down  by  Lay  cook  and  confirmed  by 
Dr.  Carpenter.    The  nature  of  this  association  will 
vary  as  individuals,  but  if  the  man  be  known  as  well 
as  the  general  laws,  it  will  be  possiblo  to  read  his 
thoughts.    Hero  the  lecturer  read  a  striking  extract 
from  E.  A.  Poo  f"  Murders  in  the  rue  Morgue," 
vol.  1,  p.  400),  which  was  received  with  loud  ap- 
plause.   The  foregoing  principles  were  then  applied 
to  dreaming.    In  accordance  with  the  laws  laid 
down  those  portions  of  the  brain  most  continuously 
in  action  would  require  the  longest  rest.    Hence  the 
centres  of  attention  would  sleep  while  the  functions 
allied  to  reflex  actions  would  more  easily  waken. 
The  brain  in  sleep  was  compared  to  a  calm  pool  in 
which  a  stone  causes  ripple3  liable  to  interruption 
by  other  ripples  similarly  caused.    So  the  ripples  of 
ideation  get  confused.    But,  again,  the  circle  on  the 
pool  may  not  be  interrupted ,  and  then  the  ideation 
will  be  regular.    The  current  of  ideation  may  be 
coherent  or  incoherent.  The  most  vivid  association, 
which  is  commonly  the  latest,  dominates  over  the 
rat.    Dr.  Beid,  the  metaphysician,  dreamt  of  being 
scalped  by  an  Indian.    There  was  a  blister  upon  his 
head.    Dr.  Gregory,  through  having  a  hot-water 
bottlo  at  his  feet,  dreamt  of  walking  up  the  crater  of 
-£tna.    A  troublesome  corn  makes  a  man  dream  of 
serpents  biting  his  foot,  and  a  ringing  in  the  ears 
baa  caused  dreams  of  marriage  bells.    The  blue 
devils  and  other  horrors  seen  by  the  victims  of 
delirium    tremens    wore    analogously  explained. 
Visceral  conditions  were  shown  to  be  most  frequent 
ecurces  of  dreams.    The  hungry  dream  of  feasts, 
the  thirsty  of  water,  and  the  dropsical  of  drowning. 
From  the  condition  of  the  digestive  organs  arose 
nightmare.    Mental  or  bodily  dejection  shows  itself 
in  oppression  of  tho  chest,  and  this,  vice  versa, 
causes  mental  or  bodily  depression  by  the  law  of 
association.  We  feel  a  hideous  animal  sitting  on  us. 
The  oppression  lead 3  to  an  effort  at  liberation,  and 
we  wake  from  nightmare  with  a  »cream.  Bereave- 
ment makes  na  dream  of  our  U.-t  ones,  and  we  see 
them  so  vividly  that  our  dreams  become  real 
apparitions.    Incoherent  dreaming,  in  which  the 
currents  of  ideation  get  jumbled  together,  was 
happily  compared  to  the  changes  produced  by  the 
shaken  kaleidoscope.    It  was  remarked  that  there 
is  never  anything  absolutely  new  in  our  dreams  ;  we 
never  dream  of  anything  of  which  our  senses  are 
wholly  ignorant-   The  blind  do  not  dream  that  they 
see,  nor  the  deaf  of  music.    Here  a  letter  is  missing 
from  tho  fount  of  type.    Our  fancy  in  dreams  is 
awake,  and  the  faculties  which  should  check  it  are 
■•Jeep.    Hence  we  are  wont  to  say  that  nothing 
surprises  na  in  sleep.    Tho  leeturer  proceeded  to 
shed  light  on  such  facts  a*  that  problems  have  been 
solved  by  mathematicians  in  their  dreams  which  had 
utterly  baffled  them  when  awake.    80,  the  poet 
Campbell  excogitated  in  his  sleep  tho  celebrated 
sentence,  "  For  coming  events  cast  their  shadows 
before."    One  beautiful  illustration  the  lecturer 
used.    Tho   brain,    be    said,    might   become  a 
palimpsest,  the  effaced  writing  on  which  often  re- 
appeared.    Past    impressions    were  imperfectly 
rubbed  out  and  the  present  written  over  it,  but  past 
memories  would  revisit  us  in  our  dreams,  if  not  in 
onr  waking  hours.    Of  the  tenacity  of  memory,  a 
marvellous  illustration  was  cited  from  Trevelyan's 
"  Life  of  Macaiilay"  (announced,  and  in  type,  but 
aa  yet  unpublished),  who  picked  up  while  he  was 
waiting  in  a  Cambridge  coffee-house  for  a  postchaise 
a  country  newspaper  containing  two  poetical  pieces, 
one  "  Reflections  of  an  Exile,"  and  the  other  a 
"  Parody  on  a  Welsh  Ballad."    Macaulay  looked 
them  once  through,  and  never  gave  them  a  further 
thought  for  40  years,  when  he  repeated  them  with- 
out the  change  of  a  single  word. 


THE  BATHOMETER. 

ON  p.  656,  Vol.  XXII.,  we  gave  an  abstract  of 
the  paper  read  by  Dr.  Siemens,  at  the  Royal 
society,  descriptive  of  his  instrument  for  sounding 
depth?  ut  sea,  and  now  known  as  the  bathometer, 
i'ii'-  principle  on  which  the  action  of  the  instrument 
depend?  i-*  the  diminution  of  the  influence  of  gravity 
produced  by  a  decrease  in  the  density  of  the  strata 
immediately  below  it ;  for  the  density  of  sea  water 
being  about  1'026,  and  that  of  the  crust  of  the  earth 


about  2"75,  it  follows  that  the  depth  of  sea  water 
must  exercise  a  sensible  influence  noon  total 
gravitation,  if  measured  on  the  surface  of  the  sea. 
According  to  Engineering,  which  publishes  the  best 
account  of  the  bathometer  we  have  seen,  the 
amount  of  this  is  calculated  mathematically  in 
considering  the  attractive  value  of  any  thin  slice  of 
substance  in  a  plane  perpendicular  to  the  earth's 
radius,  and  assuming  the  earth  to  be  a  perfect 
sphere,  unaffected  by  centrifugal  force,  and  of 
uniform  density.  If  h  represents  the  vertical  dis- 
tance of  such  a  slice  from  the  point  of  attraction, 
then  the  differental  of  the  attraction  of  each  con- 
centric ring  of  which  such  slice  is  composed  is  re- 
presented by  the  expression  :— 


d-  A,  =  2  t  d  h  .  sin.  .  .  d  «.     .  (1) 
«  being  the  angle  between  any  ring  and  the  vertical 
h,  winch  expression,  when  integrated  between  tho 
limits  h  and     and  a  and  o,  gives 

A,  =  2.n(l-f  .    .  (2) 

in  which  for  small  values  of  h  the  factor  s/jk 

may  be  neglected,  when  the  formula  assumes  the 
form  =  2  r  h  .    .       .    .  (3) 


in  which  Ai  represents  the;total  attraction  to  the 
depth  h. 

1'he  total  attraction  of  the  whole  earth  is  obtained 
»u  substituting  R  for  h  in  (2)  when  the  following 
proportion  is  obtained : — 

Ai :  A  -  2  w  h  :  t  «  B  or  =  h :  3  R. 

It  follows  that  if  sea  water  was  without  weight 
the  total  attraction  of  the  earth  as  measured  upon 
the  sea  surface,  would  diminish  in  the  proportion  of 
the  depth  to  J  R ;  but  taking  the  weight  of  sea 
water  into  account,  gravity  is  found  to  diminish 
upon  the  sea  level  in  the  proportion  of  tho  depth 
to  <J  R  or  as  8  R.  This  proportion  woidd  be  strictly 
correct  if  the  interior  of  the  earth  was  of  tho  same 
density  as  surface  rock,  but  the  coefficient  here 
arrived  at  has  to  be  diminished  in  the  proportion  of 
the  density  of  surface  rock  to  tho  mean  donsit  y  of 

tho  earth,  or  in  the  proportion  of  about  -  — .  It 

is  safer,  however,  not  to  rely  entirely  npon  these 
mathematical  deductions  in  constructing  a  working 
scalo,  which  it  is  preferable  to  base  upon  comparison 
with  the  sounding  line. 

It  may  be  remembered  that  in  1859  Dr.  Siemens 
proposed  an  analogous  method  of  obtaining  sound- 
ings, and  made  an  attempt  to  construct  an  instru- 
ment which  should  indicate  such  slight  variations 
in  total  gravitation  as  would  require  to  bo  measured, 
but  the  difficulties  connected  with  neutralising  tho 
effects  of  the  variation  in  temperature,  and  motion 
of  tho  ship  were  found  to  be  very  great.  Within 
the  last  year,  however,  the  exigencies  of  deep  sea 
telegraph  construction  have  shown  the  value,  and 
indeed  almost  the  necessity  of  having  a  depth  indi-, 
cator  always  to  hand,  and  hence  the  instrument  of* 
which  we  give  a  diagram  to  our  readers,  not  showing 
details  but  only  the  principle  of  action. 

It  consists  essentially  of  a  vertical  column  of 
mercury  contained  in  a  vertical  steel  tube  having 
cup-like  extensions.  The  lower  portion  is  closed  by 
means  of  a  corrugated  steel  plate  diaphragm,  similar 
in  construction  to  those  employed  in  aneroid 
barometers,  and  the  weight  of  the  mercury  is 
balanced  in  the  centre  of  the  diaphragm  by  the 
elastic  force  of  carefully  tempered  steel  springs, 
whose  length  is  the  same  as  that  of  the  mercury 
column.  Both  ends  of  the  column  are  open  to  the 
atmosphere,  so  that  its  variations  of  pressure  do  not 
affect  the  readings  of  the  instrument. 

The  elasticity  of  carefully  tempered  steel  springs 
having  been  found  by  experiment  to  diminish  in  an 
arithmetical  ratio  with  rise  of  temperature,  but  in  a 
different  ratio  to  that  of  the  dilatation  and  conse- 
quent diminntion  of  the  density  of  mercury,  this  had 
to  be  arranged  for  in  the  mechanical  arrangement 
of  the  instrument.  It  is  evident  that  if  the  mercury 
were  contained  in  a  cylindrical  vessel  not  varying  in 
diameter,  its  potential  would  always  be  sensibly 
constant.  If,  on  the  other  hand,  two  cups  were 
connected  by  a  tube  of  infinitely  small  diameter,  the 
potential  would  diminish  with  rise  of  temperature 
m  the  ratio  of  the  expansion  of  mercury.  The  form 
employed  in  the  instrument  is  a  meau  between  these 
extreme  forms,  the  ratio  between  the  areas  of  the 
cups  and  that  of  the  tube  being  governed  by  that  of 
the  diminution  of  tho  density  of  the  mercury  and 
potential  of  the  springs. 

The  tube  is  throttled  near  its  upper  extremity,  in 
order  to  diminish  the  influence  of  the  ship's  motion 
in  causing  vertical  oscillations  of  the  mercury.  The 
instrument  is  suspended  in  a  universal  joint,  a  short 
distance  above  its  centre  of  gravity,  in  order  to 
cause  it  to  retain  a  vertical  position  notwithstanding 
the  oscillations  of  the  vessel,  and  it  is  contained  iu 
an  air-tight  casing  so  as  to  be  unaffected  by  atmo- 
spheric influences. 

The  reading  of  the  instrument  was  effected  by 
means  of  electric  contact  between  the  centre  of  the 
diaphragm  and  the  end  of  a  micrometer  screw,  the 
divisions  on  the  rim  and  the  pitch  of  the  screw  being 
so  proportioned  that  each  division  represents  one 
fathom  of  depth.  Another  mode  of  reading  the  in- 
strument by  means  of  a  spiral  glass  tube  fixed  on 
the  top  of  the  instrument,  and  connected  with  the 
mercury  in  the  upper  cup  by  means  of  a  liquid  of 
less  density,  is  now  employed,  and  has  been  found  to 
be  successful  in  practice. 

The  indications  of  this  instrument  have  been  com- 
pared with  soundings  taken  by  means  of  Sir  William 
Thomson's  steel  wire  apparatus,  and  show  a  very 
close  accordance.  The  following  shows  what  kind 
of  indications  it  has  given.  On  the  31st  of  October, 
1875,  according  to  soundings,  the  Faraday  was  at 
noon  in  82  fathoms,  at  1.8  p.m.  in  204  fathoms,  and 
at  2.20  p.m.  in  69  fathoms  of  water,  whilst  the 
bathometer  readings  were  82,  218,  and  78,  showing 
that  the  instrument  indicated  a  passage  from  shallow 
into  deep  water  and  back  into  shallow  in  a  period  of 
two  hours,  with  considerable  accuracy. 

The  instrument  is  also  applicable  for  measuring 
heights  above  the  surface  of  the  earth,  such  as 
balloon  ascents,  but  its  indications  of  the  height  of 
mountains  or  elevated  plateaus  would  be  affected  by 
the  attraction  of  the  elevated  land,  varying  with  its 
surface,  and  the  instrument  is  not  therefore  con- 
sidered reliable  for  such  purposes.  In  the  use  of 
this  instrument,  the  chief  disturbing  influence  is  the 
effect  of  variation  of  latitude  upon  the  earth's  It- 
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traction,  wring  as  the  square  of  the  erne  ef  the 

latitude,  the  difference  between  the  equatorial  and 
polar  attraction  as  established  by  pendulum  observa- 
tion being  rkth  of  the  former.  The  amount  of  this 
correction  would  be  calculated  as  depth  in  fathoms 
and  tabulated  for  use  with  the  instrument. 

The  instrument  would  be  chiefly  useful  in  enabling 
the  mariner  to  determine  his  position,  when  in  foggy 
or  cloudy  weather  he  was  unable  to  take  observa- 
tions. If  the  figure  of  the  ocean  bed  was  laid  down 
more  perfectly  than  at  present  upon  charts,  and 
snob  were  in  tbe  hands  of  the  mariner,  he  would  be 
able  to  tell  in  observing  bis  bathometer  what  was 
tbe  approximate  depth  of  water  below  him,  and  the 
direction  in  which,  and  the  rate  at  which  the  depth 
either  increased  or  diminished,  while  by  consulting 
his  chart  he  would  then  be  enabled  to  determine  his 
actual  position  with  considerable  accuracy. 


THE  SEASON  AND  THE  BEES. 

T I  ahE  prolonged  cold  season  has  affected  the  bees 
X  in  a  reiy  prejudicial  manner.  Mr.  A. 
Pettigrew,  writing  to  the  Journalof  Horticulture, 
says : — 

On  examining  my  stocks  the  other  day  I  fonnd 
that  those  of  them  which  had  been  taken  to  the 
moors  last  year  are  in  a  mnoh  better  condition  than 
those  which  remained  at  home.  This  is  not  usually 
the  case,  for  the  work  on  the  moors  is  rery 
destructive  of  bee  Hfe.  The  amonnt  of  work  done 
by  bees  on  the  heather  is  often  marvellous,  but  it  is 
done  sometimes  at  a  fearful  cost  of  Hfe.  But  how 
do  you  account  for  the  moorland  hires  being  so 
comparatively  populous  this  spring?"  Well,  last 
autumn  was  an  unfavourable  one  for  bees  not  taken 
to  the  heather.  They  ceased  to  set  eggs  and 
multiply  numbers  rery  early.  The  last  batch  and 
hatch  of  brood  is  rapidly  dying  off  now  by  reason  of 
old  age.  The  hives  on  the  moors  began  to  breed 
again  about  the  middle  of  August,  and  doubtless 
their  superiority  in  numbers  now  is  owing  to  their 
breeding  later  last  year.  If  the  spring  months  this 
year  had  been  favourable  for  breeding,  all  the  hives 
would  hare  had  twe  batches  of  brood  perfected  by 
this  time  (March  27th),  and  been  replenished  with 
young  bees,  and  thus  renerved  for  a  renewal  of 
activities  of  all  kinds. 

I  have  two  sugar-fed  hires  in  splendid  condition. 
In  the  month  of  September  hut  year  I  put  5ft.  of 
bees  and  a  queen  into  an  empty  18in.  hire,  and  4fc. 
of  bees  into  a  16in.  one.  These  had  abont  15  or  181b. 
of  sugar  each  rather  rapidly.  I  should  say  abont 
21b.  of  "agar  (nearly  4ft.  of  srrup)  each  erery 
evening.  The  bees  quickly  built  combs,  and  as 
rapidly  filled  them  with  brood.  The  bees  bred  so 
late  in  the  season  will  lire  till  May,  and  bees  fed  on 
sugar  and  water  are  generally  rery  healthful  during 
winter  and  spring.  The  hires  were  abont  two-thirds 
filled  with  combs,  and  had  the  swarms  been  one- 
third  larger  when  they  were  put  into  the  empty  hires 
they  would  have  filled  them  with  combs.  Wo 
in  variably  find  that  sugar-fed  stocks  do  well ;  their 
combe  being  young,  sweet,  and  clean,  bees  thrive 
and  multiply  exceedingly  amongst  them.  I  expect 
that  the  question  of  creating  stocks  in  autnmn  by 
artificial  treatment  and  feeding  will  be  rery  fully 
considered  as  soon  as  apiarians  hare  remodelled 
their  hives  and  are  satisfied  with  them  as  to  shape 
and  size.  I  have  often  seen  hires  of  proper  capacity 
become  too  heavy  for  stocks  in  good  seasons,  and  if 
two  or  three  pounds'  worth  of  honey  can  be  obtained 
from  a  hire  in  autumn,  why  keep  it  for  a  stock  P  The 
bees  of  the  hire  may  be  easily  driven  into  an  empty 
one  and  therein  fed.  From  fire  shillings  or  six 
shillings  worth  of  sugar  a  good  swarm  would  furnish 
its  hire  with  combs  and  food  enough  for  the  winter 
and  spring  months.  Stocks  thus  formed  cannot 
well  be  surpassed  for  excellence ;  but  the  pounds, 
shillings,  and  pence  derived  from  this  mode  of  pro* 
oedure  will  probably  tempt  many  bee-farmers  to 
follow  it. 

Those  who  hare  weak  hires  at  present  cannot  do 
better  than  feed  the  bees  pretty  constantly  and  keep 
the  hires  warmly  covered. 


UNHEALTHY  TRADES.— IX. 

Bt  Dr.  B.  W.  Riohabdson,  F.B.8. 
Agencies  Producing  Physical  Injury  during 
Industrial  Labour— Classification  of  Inju- 
ries—Details of  Injuries  inflicted  on  the 
Lunge. 

Physical  Condition  of  the  Earthenware. 

Man  inracTU  rebs  . 
T71ROM  the  details  of  the  social  condition  of  the 
J-  industrial  class  we  are  now  considering  we 
may  pass,  with  advantage,  to  tbe  study  of  their 
physical  position  as  a  community,  before  we  enter 
upon  the  discussion  of  the  special  diseases  to  which 
they  are  subjected. 

The  facts,  which  up  to  this  time  lie  before  us, 
suggest  that  the  potters,  aa  a  class,  possess  many 
and  striking  advantages,  and  that  their  sanitary 
condition  is  far  more  favourable  than  is  that  of  num- 


bers of  other  classes ;  such,  for  example,  as  miners, 
copper  smelters,  tailors,  needle  pointers,  and  even 
clerks  and  printers.  The  observer  cannot  fail  to 
notice,  however,  that  in  the  general  state  of  their 
health  there  is  something  radically  wrong.  The  men 
present  a  feeble  and  languid  appearance,  a  pallor 
and  a  deficiency  of  vital  energy  which  is  striking.  The 
women  are  languid,  pale,  worn ;  the  children  small, 
and  if  not  actually  misshapen,  indifferently  shaped. 
The  young  are  deficient  of  the  colour  and  ruddiness 
of  yonth.  It  is  is  by  no  means  uncommon  in  the 
small  streets  and  alleys  and  mews  of  London  to  find 
ruddy,  chubby,  active  children.  City  dwellers,  as 
these  are,  they  rank  in  health  beyond  measure  in 
comparison  with  the  children  in  the  potteries,  who 
hare  much  more  space  for  breathing,  and,  as  one 
would  imagine,  a  purer  atmosphere. 

That  I  may  not  be  charged  with  over-stating, 
from  my  own  personal  observations,  the  physical 
condition  of  the  potters  let  me  fortify  the  statement 
by  the  description  given  of  them  by  Dr.  Arlidge, 
who  is  a  factory  medical  officer  of  the  district  at 
this  time,  and  who  thus  wrote  in  1866 :— "  The 
potters,  as  a  class,  both  men  and  women,  but 
more  especially  the  former,  are  too  frequently 
stunted  in  growth,  ill-shaped,  and  frequently  ill- 
formed  in  the  chest.  They  become  prematurely  old, 
and  are  certainly  short  lived.  They  are  phlegmatic 
and  bloodless,  and  exhibit  their  debility  of  constitu- 
tion by  obstinate  attacks  of  dyspepsia,  and  disorder 
of  the  hver  mad  kidneys,  and  by  rheamatism.  Bat 
of  all  diseases  they  are  specially  prone  to  chest 
disease,  to  pnenmonia,  phthisis,  bronchitis,  and 
asthma." 

Diseases  or  the  District — Gxvuux  and 
Bfhcial  (a)  General. 

From  the  physical  condition  of  the  people  we  turn, 
naturally,  to  the  diseases  from  which  they  suffer. 
Epidemic  diseases  or  those  which  spread  by  com- 
munication prevail  in  the  district,  bat  not  more 
acutely  than  in  the  other  parts  of  manufacturing 
England.  Scarlet  fever  is  a  prevalent  disorder  and 
of  rather  frequent  occurrence.  Typhus  fever  is 
rery  rare,  bat  typhoid  is  rery  common.  Diphtheria 
has  now  and  then  been  widely  extended.  Cholera, 
as  we  have  seen,  has  visited  the  district  severely. 
Cancer,  by  eesnparison  with  other  districts,  is  here 
of  rare  occurrence,  but  heart  disease  and  dropsy  are 
a  liltle  above  the  average  as  causes  of  death. 

Some  influences  of  a  local  kind  exist— not  specially 
connected  with  occupations,  as  far  as  we  know  at 
this  stage  of  out  learning — which  lead  to  the  pre- 
sence of  oertain  other  maladies,  in  this  district. 
Goitre,  or  Derbyshire  neck,  is  a  rather  common 
affection  amongst  the  women  of  the  population  of  the 
lower  class,  and  Mr.  Gamer,  of  Stoke-npon-Trent, 
an  eminent  surgeon  and  admirable  observer  of 
natural  facts,  has  noticed,  in  some  examples,  the 
relation  of  this  disease  to  cretinism — aa  association 
of  diseases,  which  in  some  parts  of  the  world,  as  in 
the  Alpine  valleys,  is  inseparable.  The  nature  of 
the  influences  leading  to  this  malady  is  nnknown, 
barring  heredity. 

There  are  some  special  influences  also  at  work  in 
the  district  to  produce  a  slight  tendency  to  the 
disease  known  as  calculus,  or  stone  in  the  bladder, 
and  it  has  been  observed  that  the  rery  young  are 
not  unfrequentiy  affected.  During  a  late  risit  I  saw 
an  infant  in  arms  suffering  from  this  disease,  and 
was  present  while  Mr.  *V>lker,  the  surgeon  to  the 
new  and  extensive  North  Staffordshire  Infirmary, 
most  skilfully  extracted  a  large  calculus  from  this 
little  patient,  by  the  operation  of  lithotomy.  The 
calculus  is  usually  of  the  form  known  technically  as 
the  uric  acid  calculus. 

The  two  diseases  named  hare  been  connected  by 
some  writers  with  the  peculiarities  of  the  water 
supply  of  the  districts  in  which  the  diseases  are  pre- 
sent. There  is  nowhere  evidence  of  any  weight  for 
such  an  hypothesis,  and  certainly  in  the  potteries 
there  is  no  shadow  of  snch  evidence.  The  diseases 
as  they  appear  to  me,  from  the  various  observations 
I  bare  been  able  to  make  in  different  parts  of  Eng- 
land where  they  occur,  are  indications  of  a  vital 
deterioration  of  the  people.  They  are  most  preva- 
lent and  are  most  marked  in  communities  where  the 
organic  construction  of  the  skeleton  is  impaired,  and 
the  nervous  system  is  enfeebled. 

That  bad  condition  of  health  known  generally  as 
struma,  or  scrofula,  prevails  considerably  in  the 
potteries.  It  is  a  diseased  condition  whioh  extends, 
I  believe,  in  a  special  degree  among  Saxon  popula- 
tions, and  is  easily  recognisable  by  the  practised  eye 
as  indicating  a  deteriorated  state  of  body  and  a  de- 
ficient vitality. 

Bheumatism,  epilepsy,  and  among  females  the 
disease  known  as  anemia,  are  also  present.  Bheu- 
matism and  rheumatic  affections  are  common  in  the 
district,  but  are  less  common  among  potters  than 
among  other  residents. 

Taking  into  consideration  all  the  diseases  I  hare 
named  so  far,  it  cannot  be  said  that  they,  either 
singly  or  oombinedly,  hold  any  relation  to  the  canse 
of  that  extreme  mortality  which,  at  the  beginning 
of  this  lac  tare,  we  found  to  belong  to  the  potters  as 
a  particular  industrial  class. 


(b)  Special  Diseases. 

The  three  grand  maladies  which  send  up  the 
mortality  amongst  earthenware  manufactures  are : 
(a)  bronchitis  with  "  potter's  asthma  ;"  (6)  phthisis 
pulmonali-s ;  (c)  lead  paralysis.  Subsidiary  to 
these  are  the  rheumatic  affections  and  affections  of 
the  stomach. 

The  statistics  on  this  part  of  our  subject  have 
been^  admirably  worked  out  by  Dr.  Arlidge,  who 
obtained  every  fact  that  was  obtainable  from  the 
register  of  deaths  in  Stoke  parish,  and  who  deduced 
that  in  that  parish  lung  diseases  and  phthisis  kill 
13  41  per  1,000  living ;  in  Longton,  24  20  per  1,000. 

Among  210  males  at  10  and  upwards  who  died 
from  those  diseases  in  Stoke,  85,  or  40'47  per  cent., 
wore  potters. 

Of  148  male  potters,  46,  or  31  08  per  cent.,  died 
from  phthisis  alone,  and  85,  or  5743  per  cent v  from 
that  malady  and  lung  disease  together. 

On  comparing  the  mortality  of  male  potters,  at  15 
and  upwards,  from  diseases  of  the  lungs  and 
phthisis  combined,  with  that  prevailing  in  England 
at  the  same  ages,  it  is  as  57  to  32  per  cent,  of  the 
deaths  that  take  place. 

Among  100,000  adult  males  living,  aged  20  and 
upwards,  there  die  in  Stoke  from  diseases  of  the 
chest  505,  and  from  consumption  505;  whilst  in 
England  the  proportions  are,  for  diseases  of  i  * 
chest  339,  and  for  phthisis  373.  Adult  females  die 
in  Stoke  is  the  ratio  of  323  from  lung  diseases,  and 
461  from  consumption.  In  England  259  die  from 
lung  disease,  and  349  from  consumption. 

Of  children  under  10  rears  old,  22"61  per  cent, 
perish  from  diseases  of  the  lungs  and  consumption 
together.  Of  individuals  above  10,  41*52  are  cut 
off  from  the  same  causes. 

Eighty-three  out  of  100  potters  die  before  com- 
pleting their  60th  year. 

The  mean  age  of  adult  male  potters  was  4*5J  ;  of 
adult  men  in  England,  56  rears. 

Among  male  potters  themselves  nearly  60  per 
cent,  die  from  diseases  of  tbe  lungs. 

Here,  then,  we  have  the  key  to  the  excessive  mor- 
tality of  the  industrial  class  which  is  now  before  us. 
To  the  affections  of  the  lungs  from  which  they 
suffer  we  hare  still  to  add,  as  a  cause  of  mortality, 
the  influence  of  lead  paralysis. 

To  what  extent  these  special  diseases  influence, 
and  tbe  relations  whioh  exist  in  the  district  between 
the  diseases  of  those  who  are  engaged  in  pottery 
work  and  those  who  are  not  so  engaged,  much  may 
be  learned  from  a  table  kindly  supplied  to  me  by 
Dr.  Arlidge.  The  facts  have  reference  to  800  per- 
sons who  were  engaged  in  one  or  other  department 
of  the  pottery  manufacture — viz.,  463  males,  and 
337  females ;  and  to  200  persons,  100  males  and 
100  females,  who  were  not  engaged  as  potters. 

A  perusal  of  those  tables  indicates  at  once  the 
special  diseases  to  which  those  who  work  at  the 
manufacture  of  earthenware  are  subjected.  It 
shows  that  diseases  of  the  lungs  amongst  male 
potters  are  as  56  66  per  cent,  to  31  per  cent,  amongst 
other  persons  in  the  same  district,  following  dif- 
ferent occupations.  It  shows  that  the  disease 
consumption  is  a  little  above  the  average  in  female 
potters  when  thoy  are  compared  with  women  work- 
ing at  other  occupations  in  the  district,  it  being 
nearly  17  per  cent,  in  the  former,  and  11  per  cent, 
in  the  latter.  It  shows  that  lead  poisoning  is  special 
to  the  potters,  male  and  female,  being  8  per  cent, 
in  the  male,  and  5  per  cent,  in  the  female.  It  showa 
that  rheumatic  affections  among  male  potters 
are  nearly  two-thirds  less  than  amongst  other 
males  in  the  locality,  while  amongst  females  the 
reverse  obtains.  It  shows  that  stomach  disorders, 
both  amongst  males  and  females,  are  greatly  less 
amongst  the  potters  than  amongst  other  classes.  It 
showa  that  amongst  male  potters  heart  disease  and 
epilepsy  are  less  frequent  than  amongst  males  follow- 
ing other  trades  ;  and  that  amongst  female  potters 
heart  disease,  epilepsy,  and  hysteria  are  less  pre- 
valent than  amongst  other  classes  of  females  in  the 
neighbourhood. 

Causes  or  Dibeabb.— Disturbing  Intmtences. 

With  perfect  clearness  we  see  now  in  what  manner 
the  potters  differ,  in  respect  to  their  diseases,  from 
other  classes  of  the  community,  looal  and  general. 
We  are  led,  therefore,  straight  to  the  inquiry  s — What 
are  the  special  influences  or  agencies  which  are  at 
work  to  produce  the  special  differences  P 

And,  firstly,  what  is  the  influence  of  those  disturb- 
ing causes,  irrespective  of  occupation,  to  which  I 
called  attention  in  tbe  first  lecture  P 

The  potters  must  not  beheld  free  from  tbe  charge 
of  intemperance,  bnt  as  a  class  it  may  bo  claimed 
for  them  that  they  are  comparatively  temperate.  "  I 
believe  that  intemperance  is  not  so  widely  spread 
amongst  them  as  it  is  amongst  somo  other  more 
favoured  classes  of  the  community.  When  we  come 
to  the  study  of  the  diseases  which  produce  the  deaths 
of  the  potters,  the  presence  of  organio  changes 
arising  from  drink  is  moderately  marked.  Alcohol, 
therefore,  is  excluded  as  a  determining  cause  of  their 
higher  mortality. 

Heredity  plays  a  more  important  part.  If  we 
could  introduce  an  entirely  new  and  healthy 
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population  into  tbe  place  of  the  population  that  is 
now  present  it  would  take,  at  least,  three  or  four 
generations  for  the  development  of  the  present 
deterioration ;  but  the  deterioration  would  certainly 
com*  nnder  existing  conditions.  If,  on  the  other 
hand,  we  could  transfer  the  existing  population  to 
some  perfectly  healthy  spot,  to  Hygeia  itself,  and 
give  the  people  more  natural  occupation,  it  would 
require  pome  three  or  four  generation*  to  remote, 
by  hereditary  purification,  the  existing  deterioration. 
We  must,  therefore,  give  to  this  element  of  heredity 
iU  proper  weight  as  a  disposing  cause  of  vital 
failure. 

The  moral  surroundings  of  the  life  of  the  earthen- 
ware  manufacturer  are  unfavourable.  To  work 
bom  year  to  year  turning  clay  into  shape ;  to  stand 
from  year  to  year  dipping  the  earthenware  into  the 
glazing  mixture  ;  to  be  ever  engaged  at  the  ovens, 
implies  n  persistent  monotony  and  deficiency  of 
change  in  the  nervous  microcosm,  which  leads  of 
necessity  to  an  enfeebled  nervous  organism,  and 
therewith  to  reduction  of  nutritive  force  and  feeble- 
ness of  organic  build. 

It  would  be  wrong  to  conclude  that  the  diet  of  the 
pottery  opreatives  and  Us  mode  of  preparation  are 
perfect.  But  by  comparison  the  diet  is  good  and 
simple.  The  potters  do  not  subject  themselves  to  a 
temporary  luxurious  diet,  like  the  mining  operatives 
of  Wolverhampton,  while  they  are  better  fed  than 
tbrir  immediate  neighbours  M  tho  working  llaM, 
and  they  suffer  less  than  do  the  latter  from  dyspeptic 
affections.  Dietary  and  cooking  may  consequently 
be  set  aside  as  causes  of  the  special  high  mortality 
which  prevails  amongst  potters. 

When  amongst  the  disturbing  influences  we  come, 
lastly,  to  consider  the  subject  of  cleanliness,  we  dis- 
cover that  in  the  homes  of  these  workmen  there  is 
so  much  of  comparative  comfort  and  order  that  an- 
cleanliness  in  the  household  must,  of  necessity,  be 
excluded  as  a  cause  of  their  excessive  mortality. 
The  case  is  different  when  in  relation  to  one 
special  disease  to  which  they  are  subject — lead 
paralysis — we  touch  on  the  personal  cleanliness  of 
the  worker.  Generally,  even  in  this  respect,  the 
earthenware  artisan  is  as  cleanly  as  any  other 
member  of  tho  industrial  body,  and  is  vastly  snperii  r 
to  many,  if  not  to  the  majority,  of  his  compeers.  It 
is  only  in  one  particular  habit  that  he  fails,  and  for 
this  failure  he  pays  a  heavy  penalty.  It  is  tho  habit 
I  hare  before  referred  to — that,  namely,  of  retaining 
on  his  hands  the  poisonous  lead.  This  is  peculiar 
only  to  those  who  work  in  the  lead,  especially  to  the 
dippers.  Tbenncloanlioess  specified  may  be  accepted, 
I  believe,  as  the  one  and  only  cause  of  the  increased 
mortality  which  is  due  to  lead  poisoning,  and  which 
adds  amongst  males  8  per  cent.,  and  amongst  females 
5  per  cent,  of  special  disease. 


ILE'S  DIFFERENTIAL  COMPASS. 

HPHIS  compass,  which  is  intended  to  show  any 
-  L  aberration  of  the  steering  needle  caused  by  the 
iron  used  in  the  construction  of  the  ship  or  carried 
se  cargo,  and  therefore  to  enable  the  navigator  to 
make  the  requisite  corrections  in  his  standard  com- 
pass, has  received  considerable  attention  from  scien- 
tific societies ;  but  it  would  appear  that  the  instru- 
ment is  untrustworthy. 

Its  principal  difference  from  the  ordinary  ship's 
compass  consists  in  its  having  two  needles  suspended 
in  the  usual  way  and  placed  one  above  tbe  other  at 
such  distances  as  to  preclude  undue  mutual  influences. 
These  needles  are  constructed  of  strips  of  non- 
magnetic material — preferably  aluminum — Gin.  long 
by  Jin.  wide.  On  the  upper  one  are  fastened  a  large 
number  of  minute  steel  magnets,  about  jin.  long, 
placed  parallel  with  tho  body  of  the  needle  and  the 
like  poles  all  in  one  direction.  As  each  magnet  tends 
north  and  south,  the  whole  needle  will  point  in  that 
direction. 

The  lower  needle  is  composed  of  a  strip  and 
magnets  of  the  same  materials  and  dimensions,  but 
the  magnets  are  fastened  to  the  strip  crosswise  with 
the  like  poles  all  in  one  direction,  and  as  all  these 
magnets  tend  north  and  south,  this  needle  will  point 
east  and  west.  Tbe  needles  are  thus  constructed  in 
order  to  distribute  the  magnetic  force  evenly  through 
their  length  and  thus  cause  them  to  be  equally 
influenced  in  aberration  and  compensation. 

It  is  evident  that  if  there  be  no  local  attraction 
the  two  needles  must  stand  at  right  angles  to  each 
other,  but  when  such  local  attraction  docs  exist,  it 
will  be  detected  by  the  inclination  of  the  needles 
toward  it  at  an  acute  angle ;  the  amount  of  deflection 
of  each  needle  depending  on  the  position  and  strength 
of  the  local  attraction. 

Compensation  to  restore  true  reading  is  effected 
by  using  the  repellaut  pole  of  a  large  bar  magnet  in 
Cither  acute  angle  until  iKf  u  restored.  But  aa  tbe 
compensator  can  restore  00°  when  placed  on  any 
line,  and  as  it  only  gives  true  results  when  its  direc- 
tion coincides  with  the  direction  of  the  disturbing 
cause,  tbe  latter  is  determined  by  using  tho  bar 
magnet  in  connection  with  a  short  table,  to  be  con- 
st the  factory,  and  to  accompany  each  com- 


pass. When  the  position  of  tho  bar  magnet  for 
obtaining  true  compensation  has  been  determined, 
it  is  fixed  there  until  there  is  a  marked  change  in 
the  ship's  heading,  when  it  will  need  to  be  determined 
anew. 

At  a  meeting  of  the  Massachusetts  Institute  of 
Technology,  held  in  February  last,  Mr.  8.  W. 
Holman,  gave  the  following  description  of  the  in- 
strument and  pointed  out  the  fallacy  underlying  the 
theory  of  its  construction.  He  commenced  by  ex- 
plaining and  illustrating  with  magnets  the  effect 
upon  a  compass  of  the  iron  mass  of  a  ship. 
Heretofore  the  correction  of  these  variations,  often 
amounting  to  30°  or  40°,  and  not  constant,  has  been 
impossible.  The  new  compass  consists  of  two  com- 
pound needles,  pivoted  one  above  the  other.  The 
upper  needle  is  a  series  of  bundles  of  small  magnets, 
held  between  two  long  aluminum  strips,  and  with 
their  like  poles  pointing  in  the  same  directions ;  the 
north  pole  of  one  towards  the  south  of  another.  As 
each  small  bar  ean  be  much  moro  intensely 
magnetised  in  proportion  than  a  large  one,  we  obtain 
a  needle  more  intensely  magnetised  than  an  ordinary 
bar  could  be.  The  different  distribution  of 
magnetism  through  this  needle  and  an  ordinary 
bar  was  shown  by  means  of  iron-tilings  upon  a 
screen.  The  lower  compass  needle  is  made  up  of 
similar  bundles  of  small  steel  bars  between  aluminum 
strips,  with  like  poles  all  on  the  name  side  of  the 
needle,  and  producing  a  compound  neeedie  sitting 
east  and  west.  Thus,  when  pivoted  one  above  the 
other,  the  needles  sit  at  right  augles.  A  piece  of 
soft  iron  or  an  attractive  magnet,  introduced  into 
any  quadrant  near  the  needles,  diminishes  the 
quadrant  to  an  acute  angle  ;  or,  if  introduced  at  a 
distance,  would  decrease  it  from  a  quadrant,  which 
could,  under  prescribed  conditions,  be  restored  by 
the  repellant  pole  of  a  compensating  magnet. 

Mr.  Holman  showed  that  (from  experiments  per- 
formed by  him  in  the  laboratory  upon  the  compass) 
disturbing  action  at  a  distance  had  not  the  effect 
that  Mr.  Ees  had  expected,  an  acute  angle  being 
produced  only  when  the  disturbing  cause  was  at  a 
small  distance  from  the  needles,  compared  with  tho 
length  of  the  small  component  magnets.  The  com- 
pass showed  no  variation  from  the  right  angles 
between  its  needles,  when  a  disturbing  magnet  had 
widely  swerved  tbem  both  from  a  true  position. 
Mr.  H.  then  showed,  on  theoretical  grounds,  the 
reason  for  these  two  actions  at  different  distances, 
showing  the  fallacy  of  the  instrument,  which  hod 
been  widely  patented  and  exhibited  in  many  places 
and  before  scientific  societies,  thus  acquiring  a  wide 
reputation. 


PAPER  BOX  MAKING  MACHINERY. 

A  SEBIES  of  American  machines  possessing  un- 
.V  usual  merit,  and  characterised  by  remarkable 
ingenuity  in  design,  for  the  manufacture  of  paper 
boxes,  has  been  for  some  months  at  work  at  New- 
eross,  and  promises  to  create  a  complete  revolution 
in  an  important  industry,  the  extent  of  which  is  but 
little  understood. 

Without  counting  the  pulp-making  apparatus,  says 
Engineering,  which  possesses  no  special  feature  of 
interest,  there  are  five  distinct  machines,  each  of 
which  advances  tbe  box  one  stage  towards  comple- 
tion. In  the  first  of  these  machines  tho  pulp  is 
pumped  into  a  small  cylindrical  receiver,  provided 
with  a  discharge  pipe,  through  which  the  surplus 
pnlp  is  pumped  away  at  each  stroke  of  the  machine. 
Within  this  cylinder  two  pistons — one  working  within 
the  other — are  moved  up  and  down  by  cams,  tho 
outer  one  being  in  advance  of  the  other  and  cutting 
off  the  supply  of  pulp,  and  the  inner  one  following 
it,  and  exerting  a  powerful  pressure  on  the  top  of  a 
core  box  which  has  been  bronght  underneath  it,  and 
immediately  in  the  centre  of  the  monld,  which  is  as 
much  larger  in  diameter  than  the  core  box  as  corre- 
sponds to  the  thickness  of  the  sides  of  the  box.  The 
core  box  is  of  brass,  perforated  with  a  large  number 
of  openings,  and,  before  it  is  brought  uuder  the  piston 
before  mentioned,  it  is  covered  with  a  sheathing  of  fine 
wire  gauze,  which  allows  the  water  to  flow  away  freely , 
but  prevents  the  pulp  from  escaping.  The  core 
boxes,  of  which  there  are  several  attached  to  tho 
machine,  are  carried  at  tbe  ends  of  arms  revolving 
freely  around  a  vertical  central  spindle,  and  as  each 
one  is  brought  round  automatically  within  the 
mould,  its  underside  forms  a  tight  joint  with  the  top 
of  an  open  pipe  in  connection  with  an  exhaust  pump, 
driven  by  the  machine,  so  that  the  perforated  cores 
form  vacuum  boxes,  through  which  the  water  flows 
from  the  pulp,  while  through  perforations  around 
the  lower  part  of  the  cylinder,  corresponding  to  the 
position  of  the  flange  of  the  box,  the  water  from  that 
part  is  also  expelled.  One  of  the  most  iugenious 
features  of  this  machine  is  tho  arrangement  of  the 
brass  mould  surrounding  the  core  box.  It  is  of 
brass,  formed  in  eight  piece*,  and  so  designed  as  to 
expaud  and  contract  without  partiug  at  any  of  the 
joiuts.  Each  piece  is  attached  to  a  slipper  work- 
ing to  and  fro  on  a  guide  aud  to  a  short  con- 
necting rod  attached  to  a  strong  cast-iron  ring.  By 
a  suitable  mechanism  the  ring  is  made  to  travel  to 
and  fro  through  a  small  portion  of  its  circumference, 
one  movement  expanding  and  the  other  contracting 


the  mould,  the  latter  motion  taking  place  when  tho 
inner  piston  descends  and  compresses  the  pulp  on 
top  of  the  core  to  form  the  top  of  tho  box.  This 
contraction  of  the  mould  exerts  a  very  powerful 
pressure  around  the  sides  of  the  boxes  and  consoli- 
dates the  pulp. 

As  soon  as  the  body  is  thns  formed  tbe  core  travels 
around  and  a  new  one  takes  its  place  within  the 
mould,  while  the  body  is  placed  upon  an  endless 
chain,  and  deposited  automatically  in  a  drying  stove, 
where  it  remains  for  24  minutes,  the  rate  of  dis- 
charge being  ten  per  minute,  corresponding  to  the 
number  of  boxes  moulded  in  the  same  time  os  tho 
first  machine.  Tbe  next  operation  is  to  place  the 
boxes  in  the  Hanging  machine.  Two  bodies  are 
treated  at  a  time  in  this  machine.  They  are  placed 
each  on  a  mandrel,  which  revolves  at  a  high  speed 
and  then  stops  automatically  long  enough  for  the 
boy  working  tbe  machine  to  remove  the  body  and 
put  on  auothor.  The  bodies  ore  held  npon  tbe 
mandrel  and  caused  to  revolve  by  a  driver  consisting 
of  adisc,  rising  and  falling  automatically,  the  former 
motion  bringing  the  disc  fairly  against  the  bottom 
of  the  box,  and  the  latter  throwing  it  down  olear,  so 
that  the  body  can  be  removed  as  soon  as  the  man- 
drel is  st  rest.  When  the  body  is  revolving,  a  eircu- 
lar  brash,  charged  with  china  clay  and  water,  presses 
against  the  flange  of  the  box,  and  softens  it,  while, 
immediately  after,  s  monlding  tool  rises  and  reduces 
the  flange  to  the  desired  form. 

In  the  succeeding  machine  the  box  bodies  are 
placed  on  projecting  pins  attached  to  a  long  endless 
chain  hanging  vertically,  and  tho  upper  parts  of 
which  are  enclosed  in  two  wooden  trucks  charged 
with  heated  air.  As  the  bodies  are  placed  on  the 
pins,  the  chain  revolves  and  brings  the  bottom  and 
sides  of  the  box  into  contact  with  colour  brashes, 
which  cover  the  whole  surface  ;  the  box  then  passes 
upwards,  giving  place  to  another,  and  so  on,  tbe  bodies 
travelling  np  one  trunk  and  down  the  other  until  they 
arrive  near  the  point  where  they  were  first  placed 
on  the  chain.  Here  they  are  covered  with  china  clay, 
and  bronght  into  contact  with  revolving  and  polish- 
ing brushes.  Finally  the  boxes  are  placed  in  the 
last  machine,  an  embossing  press,  in  which  tbe  top 
and  sides  are  stamped,  and,  if  necessary,  gilded  at  one 
operation. 

The  advantages  connected  with  this  interesting 
manufacture  are  very  apparent.  As  the  boxes  are 
made  from  the  pulp  direct,  all  the  preliminary  ex- 
pense of  manufacturing  materials  is  saved,  there  is 
none  of  the  waste  of  material  inseparable  from  the 
making  of  boxes  by  hand,  and  finally,  a  plant  con- 
sisting of  the  four  machines  and  drying  stove,  can 
produce  600  finished  boxes  or  covers  an  honr  without 
the  employment  of  skilled  labour,  one  boy  to  each 
machine  being  all  that  is  necessary. 


SCIENTIFIC  SOCIETIES. 

ROYAL  INSTITUTION. 

PROFESSOR  DEWAR,  of  Cambridge,  gave  the 
"  Friday  Evening  Discourse"  at  the  Royal 
Institution,  his  subject  being  the 

Physiological  Action  of  Light. 

He  first  referred  to  the  experiments  of  Dn  Bois- 
Raymond,  who  found  that  strong  muscular  move- 
ments of  the  arm  and  leg  prod  need  changes  in 
electrical  condition  which  could  be  easily  detected 
by  a  galvanometer.  We  have  now  the  Sir  W. 
Thomson  reflecting  galvanometer,  a  much  more 
delicate  instrument,  and  it  occurred  to  Professor 
Dewar  that  it  might  be  possible  to  detect  much 
more  delicate  changes  than  B*u  Bois- Raymond  could. 
He  showed,  by  having  two  troughs  connected  with 
tbe  galvanometer  and  containing  saline  solution, 
that  putting  one  hand  in  each  the  mere  muscular 
effort  of  shutting  one  produced  a  difference  in  the 
amount  of  the  electric  current.  Other  experiments 
also  showed  how  readily  the  slightest  change  of 
electro-motive  force  could  be  in  this  way  detected. 
It  had  occurred  to  him  that  the  test  might  be 
applied  to  the  excitation  of  the  external  organs  of 
sense,  especially  with  regard  to  the  eye.  Professor 
Dewar  then  proceeded  to  explain  the  way  in  which 
experi mention  eyee of  different  animals  w ere  effected . 
The  eye,  on  being  removed  from  a  recently  killed 
animal  (in  this  lecture  frogs  were  used)  is  placed 
between  two  little  supports  which  are  called  elec- 
trodes, and  are  thos  constructed.  Thero  are 
two  little  troughs,  made  of  sine,  mounted  on  vul- 
canite plates  and  carefully  amalgamated.  A  small 
gloss  tube,  drawn  out  to  a  point,  is  nearly  filled 
with  fine  clay,  and  this  is  placed  on  the  trough,  the 
sulphate  of  "line  coming  some  little  distance  up 
the  tabes.  The  ends  of  the  tubes  present  only 
minute  clay  points.  The  object  of  this  is  to  protect 
the  animal  structures  from  the  irritant  action  of  the 
solution  of  sulphate  of  zinc.  These  electrodes  may 
be  regarded  simply  as  an  arrsngement  for  collecting 
mid  conducting  off  electrical  currents  from  the 
structures  under  examination.  Wires  are  connected 
from  the  troughs  with  the  galvanometer,  arranged 
90  that  tho  current  can  be  cut  off  er  put  on  at  iuy 
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moment.  This  arrangement  is  now  found  applicable 
for  the  examination  of  the  eyes  of  living  animals  as 
well  as  of  those  recently  killed.    In  the  case  of 
animals  just  killed  the  recently  removed  eye  is 
skilfully  placed  between  the  two  clay  points  of  the 
electrodes ,  and  then  the  moment  the  connexion  is 
made  with  the  galvanometer  the  mirror  on  the 
needle  is  seen  to  swing  round,  indicating  the  pre- 
sence of  an  electric  current.    In  a  short  time  its 
reflection  will  settle  down  at  some  fixed  point  on  the 
soale,  and  the  amount  of  deflection  will  indicate  the 
natural  electric  current  passing  from  the  corner  to 
the  transverse  section  of  the  nerve.    Since  almost 
every  variety  of  living  animal  tissue  shows  an 
electrical  current  when  examined  in  this  way,  it 
became  an  important  question  to  see  how  much  of 
the  action  here  was  due  to  light.    To  test  this  it  is 
easy  to  put  the  eyes  with  the  electrodes  under  a 
dark  box  with  slide  shutter.    This  was  done,  and 
time  was  allowed  for  the  oscillating  reflection  on 
the  mirror  to  settle,  indicating  the  natural  electric 
current  which  kept  the  needle  of  the  galvanometer 
at  a  fixed  position.    Light  was  then  allowed  to  fall 
on  the  eye,  and  at  once  a  movement  along  the  serum 
of  the  reflection  of  the  galvanometer  needle  indicated 
a  change  in  the  electric  condition  of  the  eye 
produced  by  the  light.    The  next  consideration  is, 
whether  this  action  occurs  in  any  particular  part 
of  the  eye.    To  test  this  the  front  part  of  the  eye  is 
cut  away  and  one  of  the  clay  points  brought  in  con- 
tact with  the  retina.    This  is  an  important  point, 
because  the  change  produced  by  the  action  of  light 
might  be  supposed  to  be  due  to  the  contraction  of 
the  iris,  the  iris  lieing  a  muscular  struoture  con- 
tracting on  the  action  of  light  by  a  well-known 
reflex  mechanism  in  normal  circumstances,  and 
even  after  the  removal  of  the  eye  from  the  head.  A 
contraction  of  the  iris  might  produce  a  negative 
variation  of  the  electric  current.    This  is  why  it  is 
removed.    The  action  observed  accorded  with  that 
of  the  complete  eye.    The  current  is  affected  when 
light  shines  on  the  retina.    Still  further  experiment, 
that  of  picking  out  the  retina  and  leaving  only  the 
sclerotic,  showed  that  while  a  current  was  obtained 
it  was  not  affected  by  light.    Therefore,  it  seems 
certain  that  the  variation  produced  by  the  action  of 
light  is  due  to  some  change  whioh  light  effects  in 
the  retina.    The  experiments  so  far  mentioned  were, 
of  course,  made  on  eyes  taken  from  recently  killed 
animals,  and  up  till  late  there  have  been  difficulties 
in  experimenting  in  warm-blooded  animals,  owing 
to  the  rale  at  which  the  eye  dies  after  removal  from 
the  body.    Professor  Dewar  has,  however,  found 
that  by  placing  an  animal  in  such  a  position  that 
some  saline  solution  can  be  retained  on  its  eye,  and 
placing  on  this  solution  one  of  the  electrodes  with 
the  other  electrode  on  another  part  of  the  body  suc- 
cessful experiments  can  be  made.    He  has  had  the 
experiments  tried  on  himself,  so  that  there  can,  he 
explained,  be  no  severe  charge  of  cruelty  to  animals 
in  experimenting  on  living  rabbits,  cats,  lobsters, 
Ac.,  as  he  has.   The  general  conclusions  arrived  at 
are  in  accordance  with  those  made  on  eyes  re- 
cently removed  from  dead  animals.  Considerable 
difference  is  noticed  whether  the  light  brought 
near  the  eye  is  fixed  or  moved  about.     A  light 
was  arranged  to   oscillate   by  suspension,  and 
the  amount  of  deflection  produced  on  the  scale  is 
far  in  excess  of  that  when  ffixed.    Due  care  was 
taken,  as  far  as  possible,  to  ascertain  that  heat  had 
nothing  to  do  with  this  action.    Professor  Dewar 
then  went  on  to  speak  of  experiments  on  the  time 
occupied  in  a  nervous  sensation.    The  instrument 
used  was  the  chronograph  of  Begnault,  made  by 
Koenig,  of  Paris.    It  consists  of  a  large  tuning 
fork  giving  200  vibrations  a  second.   This  is  placed 
in  an  upright  position,  and  is  kept  in  constant 
vibration  by  an  electro-magnetic  apparatns.  A 
stilette  is  placed  on  one  of  the  arms  of  the  tuning 
fork,  and  in  front  of  this  is  a  strip  of  blackened 
paper,  pulled  down  gradually  by  a  pulley,  and 
arranded  so  that  the  stilette  can  mark  on  it.  Each 
oscillation  of   the  fork    indicates   the  one-two- 
hundredth  part  of  a  second.    Then  on  each  side  of 
this  vertical  tnning  fork,  and  on  a  level  with  the 
stilette,  is  another  electrical  apparatus,  consisting 
of  an  electro-magnet,  the  prolonged  armature  of 
which  carries  a  marker.    As  a  current  passes,  the 
marker  descends,  making  a  mark  on  the  blackened 
paper.    It  is  arranged  so  that  one  of  these  markers 
signals  on  the  paper  the  moment  the  light  is  put  on ; 
the  other,  under  the  control  of  an  observer,  signals 
directly  the  reflection  of  the  galvanometer  is  seen 
to  move.    The  position  of  these  marks  with  re- 
ference to  the  vibrations  traced  by  the  fork  on  the 
paper  (200  a  second)  gives  the  interval  of  time.  It 
was  found  that  with  a  frog's  eye  it  was  8-200,  or 
l-25th  of  a  second.    This,  however,  includes  also 
the  time  the  observer  took  to  see  the  phenomenon 
and  record  it,  so  that  the  real  time  elapsing  between 
the  admission  of  light  and  the  change  in  Jf- 
condition  is  less  than  that.     Other  experiment" 
show  that  there  is  an  alteration  in  the  eleiMv^ 
motive  force  by  continued  action  of  light,  aud 
is,  no  doubt,  the  physical  representation  i>f  .^„,  I 
in  physiological  language,  is  called  fatigi 
number  of  tables  showing  the  rate  of  fatigue  w»ro 
exhibited. 


SCIENTIFIC  NEWS. 


f*pHE  annual  general  meeting  of  the  Iron  and 
Steel  Institute  was  held  last  week  at  the 
Westminster  Palace  Hotel,  the  report  showing 
that  the  Association  is  in  a  very  nourishing 
condition,  no  fewer  than  165  members  having 
been  added  to  the  list  during  1875,  bringing 
the  total  number  up  to  nearly  900.  The 
Bessemer  medal  was  awarded  to  Mr.  E. 
Mushet,  and  the  adjourned  discussions  on  the 
papers  read  at  the  last  meeting  having  been 
concluded,  an  innovation  on  the  usual  routine 
of  society  business  took  place  in  the  form  of 
an  impromptu  lecture  from  Mr.  J.  S.  Smith  on 
the  use  of  molten  iron  direct  from  the  blast 
furnace  in  the  manufacture  of  Bessemer  steel. 
Whether  it  is  easier  for  a  man  to  "tell"  a 
number  of  others  his  experience,  or  to  "  read  " 
it  to  them  must  depend  to  a  certain  ex- 
tent on  the  temperament  of  the  man  ; 
but  we  think  that,  so  'far  as  scientific 
societies  are  concerned,  it  will  bo  bettor  for 
their  "  papers"  to  bo  written  beforehand  and 
read  to  an  audience  who,  at  least,  ought  to  be 
critical.  Mr.  Gautier  read  a  paper  on  the  uses 
of  ferro-raanganese,  Mr.  W.  H.  Pendred  one 
on  the  Ferroux  rock-drill,  and  Mr.  Pattinson 
one  on  carbon  and  other  deposits  from  the 
gases  of  blast  furnaces  in  Cleveland.  Besides 
the  discussions  on  the  papers,  other  business 
was  transacted,  and  the  council  dined  with  the 
Lord  Mayor. 

The  Patents  Bill,  in  its  amended  form  has 
been  published,  but  it  remains  substantially 
the  same  03  when  introduced.  The  indefinite- 
ness  to  which  we  alluded  has  been  removed, 
and  the  applicant  will  now  have  to  give 
"notice  to  proceed."  or  his  application  will  be 
voided.  The  Upper  House  appear  to  have  left 
the  consideration  of  the  measure  to  the  Lower, 
but  there  is  only  one  thing  to  be  said  about  the 
bill — and  that  is  that,  unless  it  is  materially 
modified  it  must  not  be  made  an  Act.  The 
modifications  required,  however,  involve  all  the 
main  points  of  the  bill,  so  that  possibly  it  will 
be  withdrawn.  It  is  necessary  to  petition 
against  it,  though,  or  it  may  pass  practically 
unaltered. 

Coals  have  often  been  suspected  of  a  liability 
to  spontaneous  combustion.  An  attempt  is 
about  to  be  made  to  settle  the  question,  as  the 
Admiralty,  acting  on  the  advice'of  the  Royal 
Commission  to  inquire  into  the  subject,  have 
sent  directions  to  Chatham  for  experiments  to 
be  made  with  one  of  the  old  coal  lighters  and 
50  tons  of  coal. 

Lectures  on  botany  are  to  be  given  at  South 
Kensington  in  June,  lasting  about  two  months. 
Science  teachers,  or  persons  desirous  of  be- 
coming science  teachers,  will  be  admitted 
free,  receiving  travelling  expenses  and  an 
allowance  during  their  attendance.  Only  a 
limited  number  can  be  so  treated,  and  early 
application  is  necessary.  Professor  Thiselton 
Dyer  will  be  the  lecturer. 

Last  Tuesday  a  course  of  twelve  lectures  on 
geology  was  commenced  by  Dr.  W.  B. 
Carpenter,  at  Cowper-street  Middle-class 
School,  Finslury.  The  lectures  will  be  con- 
tinued to-night,  and  the  succeeding  Tuesday 
and  Friday  evenings,  at  8  o'clock.  Admission 
free. 

Captain  Tyler's  report  on  the  Abbott's 
Bipton  collision  divides  the  causes  under  ten 
separate  heads,  the  chief  of  which  are  the 
lateness  of  the  coal  train,  the  failure  of  the 
signals  owing  to  the  snow,  the  absence  of 
telegraph  speaking  instruments,  and  the  want 
of  continuous  brakes. 

The  Manchester  Steam  Users'  Association 
has  addressed  a  letter  to  every  member  of 
Parliament,  urging  the  necessity  of  speedy 
legislation  with  the  view  of  preventing  boiler 
explosions.  Three  fatal  explosions  in  one 
week  demand  more  than  a  passing  notice,  and 
the  association  has  determined  to  see  whether 
Legislature  will  do  anything  to  prevent 
t'^fee  so-called  accidents. 

A  steam  tram-car  was  tried  last  week  at 
Leicester,  which  is  noiseless,  condenses  its  ex- 
haust steam,  and  consumes  its  smoke.  The 
engine  is  of  the  locomotive  type,  with  2  inside 
cylinders,  6in.  by  12in.,  and  occupies  a  space  of 


10ft.  by  6ft.  The  steam  is  condensed  by  means 
of  a  patent  condensor.  At  the  trial  the 
engine  was  found  to  be  capable  of  yielding 
20-horse  power,  and  of  taking  a  load  of  30 
tons  up  a  gradient  of  1  in  60.  While  travel- 
ling at  the  rate  of  six  miles  an  hour  the  tram- 
car  con  be  stopped  in  less  than  its  own  length. 
The  car  and  engine  are  to  be  shipped  to  the 
Philadelphia  Exhibition,  where  they  will  be 
exhibited  by  Messrs.  Hughes,  of  Lough- 
borough, the  constructors. 

The  meteorological  observatories  of  India 
are  the  subject  of  a  report  to  the  Government 
by  Mr.  Blandford.  He  recommends  that  there 
should  be  five  first-class  observatories — Cal- 
cutta, Colaba,  Madras,  Allahabad,  and  Lahore — 
the  last  two  being  new  ones,  while  Calcutta  re- 
quires to  be  entirely  reconstituted.  Eighteen 
stations,  he  proposes,  should  be  established  to 
record  hourly  on  term  days,  and  twice  a  day  at 
other  times,  while  70  stations  are  to  be  estab- 
lished to  make  the  ordinary  morning  and  even- 
ing records. 

An  extraordinary  story  comes  from  the 
United  States  to  the  effect  that  the  rare 
"  metal "  tellurium  has  been  found  in  great 
quantities  on  Hock  Creek,  near  Sacramento. 
As  much  as  .£600  has  been  paid  for  a  pound  of 
tellurium,  and  as  it  is  said  that  the  ore  yields 
it  at  the  rate  of  about  6  pounds  to  the  ton  it 
is  easy  to  understand  that  some  excitement 
exists  in  California.  Mines  in  the  United  States 
are,  however,  just  now  under  a  cloud. 

A  tannin  plant,  which  grows  luxuriantly  in 
the  Missouri  valley,  seems  likely  to  become  a 
substitute  for  bark.  The  Polygonum  amphi- 
bium  yields  about  half  as  much  tannin  again 
as  bark,  containing  in  fact  about  18  per  cent., 
and  the  leather  produced  from  it  is  said  to  be 
in  every  way  superior,  while  the  process  is 
exactly  the  same.  The  Polygonum  is  an 
annual,  but  can  be  gathered  exactly  like  hay. 

In  a  recent  number  of  the  Bulletin  de  la 

SociMe  d'  Encouragement,  M.  Haton  de  la  Gou- 
pilli6re  reports  favourably  on  methods  devised 
by  M.  Hanriau  for  obtaining  hydraulic  motive 
force  through  absorption  of  water  by  the  deeper 
layers  of  the  ground.  Suppose  a  quantity  of 
surface  water  from  rains,  drains,  &c,  to  be  dis- 
posed of,  and  a  passage  offered  to  it  by  a  pit  or 
holo  into  the  absorbent  layers,  with  the  aid  of 
a  proper  receiver,  a  force  may  be  had,  very 
limited  indeed,  but  still  capable  of  driving, 
e.g.,  agricultural  machines.  Again,  in  a  locality 
that  is  in  need  of  sufficiently  pure  water,  it 
is  possible,  by  absorption  cf  the  useless  surface 
water,  to  raise  to  the  surface  water  from  an 
aquiferous  layer,  the  hole  being  divided  by 
tubing  into  compartments  corresponding  to  the 
two  distinct  formations.  Such  are  some  of 
M.  Hanriau's  ideas.  After  various  experiments 
he  has  been  led  to  employ  two  well-known 
apparatuses  for  his  purpose,  Hero's  fountain, 
and  the  chain  pump.  The  former  is  applied 
either  for  raising  water  or  compressing  air.  ( For 
details  of  the  arrangement  we  must  refer  to  the 
report.)  As  an  example  of  the  results  ob- 
tained, we  may  state  that  at  Bailly  Roniain- 
villiers,  in  Seine-et-Marne,  one  of  the  chain 
pump3  raises,  at  7  metres,  600  to  1,000  litres  per 
hour,  there  being  absorbed  tor  this  about  2,500 
to  4,000  litres,  at  the  depth  of  58  metres.  A 
greater  elevation  could  here  be  realised,  but  it 
is  not  required.  The  expense  is  11,000  francs  ; 
but  after  the  first  attempts,  doubtless,  the 
system  could  be  established  more  cheaply. 
One  advantage  offered  is  that  the  apparatus 
works  in  all  weathers,  for  the  frost  does  not 
penetrate  into  the  closed  pits  or  holes. 

This  number  of  the  Bulletin  (  January  )  also 
contains  reports  on  a  new  garden  and  green- 
house pump,  a  magneto-mechanic  sifting  ap- 
paratus (for  magnetic  ores,  &c),  and  a  process 
of  amalgamation  of  silvered  glass. 

A  balance  which  has  recently  been  patented 
by  M.  Nezereaux  in  Germany  enables  one  to  de- 
termine not  only  the  weight,  but  also  the  price 
of  the  quantity  of  goods  weighed.  It  is  a  steel 
yard  with  sliding  weight.  The  arrangement 
which  gives  the  price  consists  of  a  cylinder 
placed  under  the  long  arm  of  the  balance,  and 
capable  of  being  turned  round  its  longer  axiB, 
which  is  parallel  with  the  arm.  The  cylinder 
is,  in  part  of  its  circumference,  divided  by 
oblique  lines,  and  the  divisions  thus  made  are 


Digitized  by 


GOOQL 


e 


April  7,  1876.        ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  576. 


91 


crossed  by  lines  running  parallel  to  the  long 
axis,  so  that  irregular  quadrangular  figures  are 
formed,  and  each  of  them  contains  a  number. 
The  numbers  between  any  two  lines  run  from 
1  itt  to  10,  or  other  number,  while  between 
every  two  of  the  oblique  curved  lines  there  are 
always  equal  numbers.  The  interval  between 
the  cross  lines  corresponds  to  that  of  the 
divisions  of  the  yard-arm.  When  goods  are  to 
be  weighed,  you  turn  the  cylinder  until  the 
number  upon  it  which  corresponds  to  unit 
weight  of  the  goods  is  opposite  the  number  ex- 
pressing unit  weight  on  the  yard-arm.  After 
weighing  you  find  the  running  weight  on  the 
yard-arm  opposite  to  the  number  on  the  cylin- 
der which  corresponds  to  the  value  of  the  quan- 
tity weighed. 

A  missionary  in  China  has  recently  called 
attention  to  a  serious  drawback  there  is  to  the 
use  of  music  as  a  means  of  religious  instruction 
of  the  Chinese.  In  singing,  the  word-tones 
cannot  be  given,  and  this  destroys  the  sense. 
For  in  Chinese,  as  a  rule,  every  articulate 
lound  represents  at  least  two  or  three  different 
words,  while  the  more  common,  such  as  "  ting," 
"ling,"  and"sing,"  often  represent  two  or  three 
down  different  words,  and  without  the  help  of 
the  tones  they  have  no  meaning  whatever. 
So,  when  a  hymn  is  sung  to  a  Chinese  audience, 
who  are  not  already  familiar  with  it  it  has 
scarcely  more  meaning  to  them  than  it  would 
have  to  a  foreigner  just  arrived. 

The  following  lecture -experiment,  for  demon, 
strating  the  explosion  on  ignition  of  a  mixture 
of  oxygen  and  hydrogen  gas,  is  recommended 
bj  M.  Bosenfeld  (in  the  current  number  of 
Poggendorjf  b  Annalen)  as  being  at  once  simple 
and  safe.  Through  a  ball-pipette  (diameter 
of  tube  8mm.,  that  of  ball  3cm.,  point  about 
5cm.  from  ball,  and  other^arm  15cm.  long), 
hydrogen  is  allowed  to  flow,  the  wider  end 
being  brought  to  the  pointed  tube  by  which  the 
gas  issues  from  a  vessel  in  which  it  is  being 
made.  When  the  air  has  been  forced  out,  the 
streaming  gas  is  lit  at  the  point  of  the  pipette, 
then  the  latter  is  carefully  removed  from  the 
outflow  pipe,  and  held  vertically  with 
the  point  downwards.  The  hydrogen  burns 
for  a  few  seconds  quietly,  but,  at  the  moment 
of  extinction,  the  ignition  of  the  oxy-hydrogen 
gas  in  the  ball  takes  place  with  a  pretty  strong 
explosion,  without,  however,  the  ball  suffering 
injury.  If  the  experiment  be  made  in  the 
dark,  a  light  phenomenon  is  perceived  at  the 
moment  of  explosion,  filling  the  tube  and  ex- 
tending a  little  beyond  at  the  two  openings. 
The  same  pipette  may  be  used  to  explode  a 
mixture  of  sulphide  of  carbon  vapour  and 
oxygen.  The  internal  surface  is  first  moistened 
with  a  few  drops  of  the  former  substance, 
oxygen  is  passed  through  from  a  gaoometer, 
the  pipette  is  quickly  removed,  and  the  point 
of  it,  directed  Blightly  downwards,  brought 
quickly  into  contact  with  a  flame.  A  pretty 
strong  explosion  follows,  but  one  that  is  also 
without  danger. 

The  influence  of  temperature  on  magnetism 
has  lately  been  engaging  the  attention  of  M. 
Gangain.  If  a  steel  bar  in  contact  with  a 
magnet  be  heated  gradually,  till  it  takes  a  blue 
colour,  the  magnetism  is  found  to  increase  at 
first  to  reach  a  maximum,  and  then  to  decrease 
(without,  however,  coming  so  low  as  the  initial 
value).  If  it  be  allowed  to  cool  in  contact  with 
the  magnet,  the  magnetism  increases  during 
the  process,  and  when  the  temperature  of  the 
surrounding  air  is  reached  the  bar  retains  a 
greater  magnetism  than  it  had  before  heating. 
This  final  magnetism  is  greater  the  greater 
the  previous  heating  (at  least,  under  the  tem- 
perature giving  steel  a  blue  colour).  After 
separating  the  bar,  it  loses  a  part  (but  only  a 
part)  of  the  increase  of  its  magnetism.  M. 
Oaugain  offers  an  explanation  of  these  effects 
in  his  note  to  the  French  Academy  on  the 
subject  (Comptea  Rendus,  March  20). 

It  is  known  that  the  property  manifested 
by  solids  of  flowing,  like  liquids,  when  under 
high  pressure,  has  been  utilised  to  measure  the 
tension  of  gases  developed  in  combustion  of 
powder.  Lead  has  been  used  for  the  purpose, 
hut  its  softness  and  facility  of  flow  limit,  too 
•ouch,  the  tensions  which  it  may  be  used  to 
"leisure.  Becently,  M.  Morin  bos  been  ex- 
perimenting on  the  flow  of  red  copper  and  of 


tin,  in  the  form  of  tron conic  jets.  He  gives 
preference  to  tin  ;  the  jets  obtained  increase 
in  length,  proportionally  to  the  pressures,  with 
a  sufficient  regularity.  The  law  is  represented 
by  the  simple  formula),  P  =  237  L,  when  P 
expresses  the  pressure  in  kilogrammes  for 
square  centimetre  of  the  base  of  the  tin  cylinder, 
or  of  the  bore  of  the  gun ;  and  L  is  the  length 
of  the  tronconic  jet  in  millimetres.  This  law 
has  been  verified  up  to  pressures  of  about 
10,000  kilogrammes  per  square  centimetre 
(which  is  much  higher  than  the  pressures 
measured  by  MM.  Noble  and  Abel).  By 
adapting  a  piston  to  the  jet,  and  attaching  a 
pencil  to  the  extremity  of  its  rod,  a  tracing  of 
the  phenomena  may  be  obtained  on  a  chrono- 
metric  apparatus. 

We  may  here  call  attention  to  an  interesting 
note  on  the  explosion  of  powder  (and  more 
especially  the  nature  of  the  chemical  reactions 
which  occur  in  this  explosion),  lately  communi- 
cated to  the  French  Academy  by  M.  Berthelot 
The  author  considers  that  the  chemical  trans- 
formation of  the  powder  is  expressible  in  every 
case  by  a  simultaneous  series  of  very  simple 
equations. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Old  Age. — The  obituary  of  the  Times  of  March 
28  contained  some  extraordinary  illustrations  of  pro- 
longed existence  in  nine  persons— viz.,  five  ladies  and 
four  gentlemen,  whose  united  ages  amounted  to  773 
years,  giving  an  average  of  85  years  and  more  than 
ten  months  to  each.  The  oldest,  as  usual,  was  a 
member  of  the 'fair  sex,  who  had  reached  the  great 
age  of  03,  the  youngest  being  84  years  of  age.  Of 
the  gentlemen,  the  oldest  was  87  and  the  youngest 
80  years  of  age.  The  following  were  their  respective 
ages— viz..  80,  81 ;  two  at  84;  86;  two  at  87;  02. 
and  03.  The  same  obituary  contained  the  deaths  oi 
eleven  septuagenarians,  whose  ages  averaged  73 
years  and  nine  months  each. 

A  Costly  Violin.— At  a  recent  sale  by  auction 
at  Dresden,  one  of  the  objects  sold  was  the  famous 
violin  which  the  Count  Frautmansdorf,  Grand 
Equerry  to  the  Emperor  Charles  VI.,  bought  from 
the  celebrated  maker  Stainer,  on  singular  condi- 
tions. He  paid  in  cash  66  golden  caroluses,  under- 
taking to  supply  him  as  long  as  he  lived  with  a  good 
dinner  every  day.  100  florins  in  specie  every  month, 
a  new  suit  of  clothes  with  gold  frogs  every  year,  as 
well  as  two  casks  of  beer,  lodging,  firing,  and  light- 
ing :  and  farther,  if  he  should  marry,  as  many  hares 
as  he  might  want,  with  two  baskets  or  fruit 
annually  for  himself,  and  as  many  more  for  his  old 
nurse.  As  Stainer  lived  16  years  afterwards,  the 
violin  must  have  cost  the  Count  20,000  florins  in 
cash.  The  instrument,  which  was  last  in  the  hands 
of  an  Austrian  nobleman,  was  sold  to  a  Russian 
for  2,600  thalers  (.8375). 

J apanese  Iron. — A  foreign  technical  serial  gives 
the  following  account  of  Japanese  ironworks :— The 
blast-furnaoes  of  Japan  are  small,  and  of  very 
simple  construction,  although  built  on  the  same 
principle  as  those  of  Europe.  The  walls  are  built  of 
fire-proof  clay,  mixed  with  a  few  stones.  The  blast- 
furnaces are  round,  and  have  an  opening  at  the  side, 
closed  by  a  band  of  clay;  opposite  are  two  other 
openings,  through  which  comes  a  strong  current  of 
air,  driven  into  the  furnace  by  Chinese  bellows 
worked  by  men.  Before  pouring  the  ore  into  the 
furnace  they  mix  it  with  coal,  and  subject  it  to  a 
previous  calcination,  so  as  to  get  rid  of  its  carbonic 
acid,  and  sulphur.  The  J  apanese  do  not  understand 
puddling  as  practised  in  the  West ;  but  the  principle 
of  their  procedure  is  exactly  the  same.  The  fused 
iron,  mixed  with  a  little  sand  and  pieces  of  iron, 
is  again  fused  with  charcoal  in  a  second  furnace, 
where  it  is  left  to  cool  for  several  days,  until 
the  whole  mass  has  the  appearanoe  of  fluid.  The 
Japanese  method  of  making  steel  is  quite  different 
from  that  practised  in  Europe.  They  mix  a  certain 
quantity  of  iron  in  pigs  and  iron  in  bars,  cover  the 
mixture  with  borax,  and  melt  the  whole  for  a  week 
in  a  small  fire-proof  crucible.  The  borax  serves  to 
dissolve  the  impurities  in  the  dross.  When  the  metal 
is  separated  from  the  dross,  which  floats  on  the 
surface,  and  cooled,  it  is  hammered  hard,  and  alter- 
nately plunged  into  water  or  oil,  after  which  it  is 
cemented  and  tempered.  The  mode  of  cementing  is 
as  follows :— The  steel,  on  coming  from  beneath  the 
hammer,  is  covered  with  a  mixture  of  clay,  cinders, 
marl,  and  charcoal  powder.  When  this  plaster  is 
dry,  the  whole  is  subjected  to  a  red  heat,  and  the 
steel  is  afterwards  cooled  very  slowly  in  warm  .tfer 
which  is  allowed  to  become  tepid.  Steel  the. 
eained  is  not  very  supple,  but  extremely  _ 


LETTERS  TO  THE  EDITOR. 


[Wi  A*  not  hold  owsslest  r**pon*ibU  tor  the  ep imit ai  of 
our  oorr—pondenis.  The  Sditor  rtepedfuUy  reqwetts  that  ell 
oommunioat  ion*  should  be  drawn  tip  a*  briefly  as  powOU.] 

All  eMMMMfeaKoM  should  be  addressed  to  the  XMsr  o/tis 
Bxolub  MscHAino,  31,  Tasistook-strsst,  Cossnt  seed—. 

W.O. 

AU  Cheques  and  Pwrf-ojte*  Ordtra  to  bt  mads  papsfcU  to 
J.  Pabbmobs  Eowabds. 

»•  In  order  to  facQUaU  rs/STSaOS,  On  l  sspundsats,  when 
ipoafctno  of  any  Letter  previously  tnssrtsd,  wtU  obU§*  by 
mentioning  the  nnmoor  of  the Letter,  as  vettam  tkefaeeem 
which  it  appears. 

1 1  would  have  everyone  write  what  be  knows,  sad  ns 
moon  as  be  knows,  but  no  more:  and  that  not  in  this 
only,  but  in  all  other  subjects:  For  such  a  parson  may 
have  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  or  snob  a  fountain,  that  as  to 
other  thing*,  knows  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  ot  physioks :  arios 
from  whence  great  inoonvenienoes  derive  thair  original." 
— MontotonVs  Essays. 


TRUSTING-  TO  A  HEAD — THE  "  CUM- 
MING  »  DISSOLUTION  OF  THE  SOLAS 
BYBTEM — OCCULTATIONS  BY  MARS 
AND  THE  SOLAR  PARALLAX— ARTI- 
FICIAL HORIZON— THE  IMAGINARY 
PLANET  "VULCAN"— THE  METRE 
A8  A  PHILOSOPHICAL  UNIT  OF 
LENGTH— CLOSE  TRIPLE  STAR  — 
JUPITER  AS  A  PRESENT  TEST  FOR 
A  3iin.  OBJECT-GLASS. 
[10702.}—"  If,"  said  the  sage,  "you  want  a 
thing  done  properly,  do  it  yourself."  Relying 
thoroughly  on  a  friend's  reading  of  the  report  in 
Nature  of  the  deputation  to  the  Duke  of  Richmond, 
I  was  satisfied  that  it  corresponded  verbatim  et 
literatim  with  that  of  the  Times.  I  now  find,  some- 
what to  my  astonishment,  that  this  absolute  verbal 
agreement  does  not  exist  between  the  two  account* ; 
and  I,  therefore,  lose  no  time  in  withdrawing  my  as- 
sertion that  they  are  identical.  Inasmuch, however,  as 
the  same  hand  is  pretty  easily  traceable  in  both,  the 
moral  I  would  have  drawn  from  their  precise  coinci- 
dence is  not  invalidated  by  the  additions  and  correc- 
tions to  the  second  edition  of  the  account  of  the 
duke's  reception  of  the  disinterested  little  party  who 
waited  on  him-  The  mention  of  this,  by  the  way, 
reminds  me  that,  in  line  3  of  letter  10635,  the  word 
the  "is  omitted  before  "  alleged." 
So  utterly  has  my  education  been  hitherto  neg- 
lected that,  prior  to  reading  letter  10637  (p.  37),  I 
was  ignorant  of  the  very  existence  of  the  Weekh/ 
Budget  (to  say  nothing  of  the  New  York  Sunday 
Mercury),  and  now  learn,  for  the  first  time,  how 
successfully  that  work  competes  in  thrilling  sensa- 
tion with  the  Illustrated  Police  News,  et  id  genua 
omne.  After  all,  though,  it  is  as  well  to  be  correct  in 
one's  facta,  and  I  am  a  little  afraid  that  the  Editor  (or 
his  authority)  has  got  his  astronomical  information 
a  little  mixed  somehow.  To  begin  with  the  "  sqaare- 
shouldered  aspect  of  Saturn  :"  if  my  memory  serves 
me,  it  was  Sir  William  Herachel  who  observed— or 
thought  he  observed — this  remarkable  phenomenon, 
in  the  year  1806,  and  certainly  not  "  Prof.  Array  " 
(whoever  he  may  be)  at  all ;  while  as  to  "Herr 
Sohrdter,  of  Lillenthal,"  I  always  fancied  that  he 
died  at  the  beginning  of  the  present  century. 
Moreover,  I  have  a  strong  impression  that  it  was 
Admiral  Smyth  who  (on  June  26, 1828)  saw  Jupiter's 
second  satellite  enter  on  to  his  disc  and  subsequently 
reappear,  so  that  in  this  ease— as  in  that  of  Saturn 
—the  Weekly  Budget  seems  to  be  equally  at  sea  as 
to  the  identity  of  the  observer  of  the  prophetical 
phenomenon.  "  Claudio  "  does  not  inform  us  who 
it  was  who  assisted  clinically  at  the  decease  oi  Man, 
nor  what  was  the  precise  time  at  which  Mercury  en- 
joyed his  "  nicht  (or  day)  wi'  burns  j  neither  does 
he— nor,  presumably,  the  trustworthy  account  from 
which  he  quotes— tell  us  how  the  nature  and  charac- 
ter of  the  "  beings  "  inhabiting  these  orbs  has  been 
ascertained.  By  the  bye,  if  the  peculiar  form  of 
Saturn  really  indicated  that  its  inhabitant*  had 
"  gone  to  judgment,"  it  must  have  consoled  them  at 
such  an  awful  moment  to  find  that  things  bad  com* 
all  square  at  the  last.  Seriously,  though,  it  is  dis- 
creditable beyond  conception  that  such  ineffable  trash 
should  be  issued  as  "  religious  "  instruction  in  the  last 
quarter  of  the  10th  century.  From  the  time  of  the 
apostles  until  now  men  have  gone  pn  with  an  idiotic 
apprehonsion  that  the  end  of  all  things  is  at  hand ; 
but  while  St.  Paul,  when  he  found  out  how  he  was 
mistaken,  saved  his  credit  by  saying  so,  the  Crown 
Court  school  of  vaticinators  postpone  the  fulfilment 
WHlfeir  bad  shots,  like  Mr.  Crummies  did  the  oloa- 
i«7  of  the  Portsmouth  Theatre,  "  positively  for  one 
V  only."   For  myself,  I  am  content  to  accept 


because  it  is  not  properly  tempered  or  comp^teix"'  '  ou^:  ,.r"1  '  /..^^^Tr^Ti  ZjTS, 

freed  from  its  impurities.  It  would  not  do  fo7^«™?le L?*  *ft J^lSaSS 
making  watch-springs,  but  is  used  by  the  Japanese' "^meeting  of  the  Royal  Astronomical  S(»»t7-^ 
for  swords  and  sabres,  which  are  tempered  as  many  ]  world  will  last  our  time  —and  not  to  trout* 
as  eleven  times,  and  knives,  which  are  tempered  four  my  bead  with  the  unprophetable  subject  of  — 
times.  ]  may  be  Camming. 
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With  reference  to  letter  10639  (p.  38){  I  may  say 
that,  if  I  understood  Captain  Noble  rightly,  the 
work  of  M.  Normand,  "  Oa  the  Occaltation  of  Stare 
by  the  Planets,"  has  only  just  been  published ;  bat 
I  fancy  (though  in  this  I  am  subject  to  correction) 
that  he  went  on  to  add  that  M.  Normand  had  read 
a  paper  on  the  same  subject  before  the  Academic  dee 
Sciences  a  year  or  two  ago.  Should  I  be  correct  in 
this  conjecture,  it  would  seem  that  this  remarkably 
ingenious  theoretical  method  of  determining  the 
solar  parallax  must  have  occurred  independently  to 
Mr.  Hardy  and  to  M.  Normand  nearly  about  the 
same  time— Mr.  Hardy,  though,  baring  an  apparent 
claim  to  priority.  With  regard  to  the  risibility  of 
small  stare  in  the  neighbourhood  of  the  limb  of 
Mars,  the  experience  of  Sir  James  South  would  ap- 
pear to  be  contradicted  by  that  of  that  most  trust- 
worthy and  excellent  observer,  Herr  Marth, 
who,  after  Captain  Noble  sat  down  at  the  B.  A.  S. 
meeting,  expressed  a  confident  opinion,  from  his 
own  observations  on  the  occasion  of  the  last  opposi- 
tion, thai  nothing  smaller  than  a  third  or  fourth 
magnitude  star  would  be  perceptible  within  some 
little  distance  of  the  planet's  limb.  I  oonfess  that, 
from  what  I  bare  myself  seen,  I  should  not  be  very 
hopeful  of  observing  the  occaltation  of  stare  of  such 
a  site  as  those  which  lie  in  the  path  of  Mare  in  1877. 
Turning  back,  howerar,  to  the  original  letters  of  Mr. 
Hardy,  in  Vol.  XVIII.,  I  am  much  struck  with  the 
ingenuity  of  his  idea  of  employing  the  spectroscope 
for  this  purpose.  This  method  should,  I  think, 
certainly  be  experimented  on  before  the  time  of  the 
next  opposition. 

I  see  no  fault  in  the  theory  of  the  artificial  hori- 
zon described  by  "Guido,"  in  reply  26093  (p.  43). 
but  should  question  a  little  the  feasibility  of  some  of 
the  practical  details  of  its  adjustment.  For  ex- 
ample, he  speaks  of  doing  so  finally  by  "  a  bright 
star  near  the  Zenith."  Now,  at  a  perpendicular  in- 
cidence, Mercury  reflects  668  rays  out  of  every 
1 ,000  that  fall  upon  it,  and  glass  only  26.  It  world 
puzzle  me  (or,  I  fancy,  "  Guido  "  either)  to  insure 
the  coincidence  of  two  images  differing  so  extremely 
in  brightness  as  those  formed  at  surfaces  possessing 
such  very  widely  Tarring  reflectire  power.  Besides, 
if  you  hare  a  trough  of  mercury,  what  else  do  you 
want? 

I  may  say  at  once,  in  reply  to  query  25490  (p. 
49),  that "  the  existence  of  the  planet  Vulcan  within 
the  orbit  of  Mercury  "  is  not  merely  "only  an 
hypothesis,"  but  is  apparently  as  ill-founded  and 
untenable  a  one  as  was  ever  put  forth.  The  whole 
story  had  its  origin  in  an  alleged  obserration  of  a 
dark  spot  moring  across  the  Sun's  disc,  on  March 
26, 1859,  by  a  certain  M.  Lesearbault ;  although  at  the 
Tory  instant  at  wkioh  that  gentleman  asserted  that 
he  witnessed  the  phenomenon  in  question,  that  ex- 
perienced astronomer,  M.  Liais,  was  obserring  the 
Sun  in  Brazil,  and  states  most  positively  that  noth- 
ing whatever  of  the  kind  was  risible.  Moreover, 
elements  of  this  imaginary  planet  hare  been  com- 
puted, and  meet  sedulous  and  careful  watch  kept 
for  it  at  observatories  in  both  hemispheres  at  the 
periods  when  (did  it  exist  at  all)  it  must  hare  crossed 
the  Sun's  face ;  bnt  in  rain,  for  it  has  never  been 
seen  at  all.  I  hare  myself  observed  a  perfectly 
round  black  solar  spot  without  any  trace  of  penum- 
bra, whioh,  but  for  its  stationary  character  (as 
determined  by  micrometrioal  measurements),  might 
well  hare  been  taken  for  a  small  planet,  and  I  think 
it  quite  possible  that  some  cognate  appearance 
originally  gare  rise  to  the  cock-and-bull  story  of  the 
planet  Vulcan. 

I  do  not  propose  to  enter  into  the  rexata  qnoastio 
of  metre  r.  yard,  albeit  I  hold  a  very  strong  opinion 
indeed  that  Sir  John  Herechel  hit  the  right  nail  on 
the  head  in  his  essay  on  the  "  Yard,  Pendulum,  and 
Metre ;"  but  I  must  protest  against  the  dogmatic 
statement  of  "  Tam  o*  S banter  "  (letter  10681,  p.  70) 
that  "  the  metre  unit  of  length  is  derired  from  the 
accurate  measurement  of  the  terrestrial  meridian,  it 
being  equal  to  the  ten-milHonth  part  of  a  quarter  of 
this  arc."  The  fact  is  that  a  meridian  line  was 
measured  by  the  French,  and  the  total  length  of  a 
line  from  the  Pole  to  the  Equator,  through  (if  I  re- 
member rightly)  Dunkirk,  thence  computed.  Grare 
doubts  hare  since  been  thrown  upon  the  precise 
accuracy  even  of  the  measurement  of  the  small 
fraction  of  the  entire  arc,  whose  length  we  are  bo 
confidently  assured  has  been  osoertaijed ;  but, 
whether  or  not,  a  study  of  Colonel  Clarke's  "  Memoir 
on  the  Figure  of  the  Earth  "  mijrht  sbowyour  corre- 
spondent at  once  that  the  length  from  the  Pole  to 
the  Equator  varies  sensibly  in  different  longitudes. 
The  only  really  scientific  and  universally  applicable 
standard  of  measurement  is  the  length  of  the  terres- 
trial axis  of  rotation. 

Replying  off-hand  to  query  25572  (p.  80),  I  would 
say  that  {  Cancri  is  the  closest  triple  star  with  which 
I  am  familiar,  and  that  any  telescope  of  7'5in. 
aperture,  or  npwards,  ought  to  show  it. 

Query  25594  (p.  81)  is  much  too  raguo.  To  reply 
4o  it  definitely  it  would  be  necesfary  to  riow  Jupiter 
in  Mr.  Smith's  telescope.  In  the  present  position 
of  the  planet  he  supplies  about  as  unfair  a  test  of 
the  capability  of  an  object-glass  as  can  well  be 
applied  to  it. 

A  Fellow  of  the  Boyal  Asiranomical  Society. 


INSTRUCTIONS  FOB  MAKING  A 
SMALL  INDUCTION  COIL.— IH. 

S 10703.]— I  shotju)  hare  mentioned  that  the  coil 
s  will  require  to  hare  one  side  of  the  edge  made 
flat,  which  is  done  by  catting  away  part  of  the  edge ; 
this  is  for  the  coil  to  stand  on,  ana  to  be  screwed  to 
the  base.  It  is  also  better  to  make  two  small 
grooves  in  each  of  the  coil  ends,  from  the  hole  in  the 
centre,  to  the  edge  where  they  will  stand  on  the  base. 
These  grooves  are  to  lead  the  wires  down  to  the 
base ;  ihey  can  then  be  sealed  up  with  paraffin  wax. 
The  coil  can  now  be  glued  into  the  reel  ends,  taking 
care  to  hare  the  flat  edges  both  in  one  direction  ;  this 
can  be  easily  done  by  laying  down  on  a  board,  and 
see  when  right,  then  allow  them  to  set  hard.  The 
coil  should  also  be  covered  with  red  morocco  leather 
or  velvet.   This  gives  it  a  nice  appearance. 

The  next  thing  is  the  core,  which  should  be  made 
of  the  softest  wire,  No.  18  or  20  iron.  The  regu- 
lator should  be  pushed  full  in,  and  the  length 
measured  from  the  glass  knob  inside  of  tube,  to  the 
outside  of  the  coil  end.  This  should  be  about  7{in. ; 
break  it  tin.  longer  than  this,  and  cut  as  much  wire 
as  will  fill  the  {in.  hole  in  the  ooil  end.  When  you 
hare  as  much  wire  cut  as  will  do  this,  whioh  will  be 
about  2th.,  take  a  piece  of  this  same  wire  and  wind 
it  tightly  round  the  bnndlo  of  wire  you  hare  just 
cut;  now  take  a  file  and  file  up  one  end  of  the 
bundle  quite  true  ;  if  the  wires  are  all  one  length  the 
other  end  need  not  be  filed  up.  Now  put  the  Dandle 
of  wire  in  a  nice  red  fire,  and  keep  it  there  until  a 
deep  red,  turning  it  occasionally  to  prevent  it  from 
being  burned  ;  put  it  now  in  a  box  full  of  sawdust, 
and  let  it  remain  there  until  quite  cold.  This  makes 
the  wire  quite  soft,  and  makes  a  deal  better  core  ; 
now  get  a  piece  of  iron  wire  about  {in.  thiok,  lin. 
long,  and  filed  down  atone  end,  with  a  gradual  taper 
to  {in.  ;  take  your  core  now  and  loose  the  wire  off 
but  carefully  keeping  the  bundle  quite  tight  to  pre- 
vent it  getting  out  of  form  ;  push  it  into  the  inside 
of  the  coil  until  it  nearly,  but  not  quite,  touches  the 
bottom  of  the  regulator,  keeping  the  end  that  was 
filed  projecting  about  Jin.  ;  then  in  the  centre  of  the 
core  push  in  the  piece  of  {iu.  This  should  fix  the 
core  quite  firmly  in  its  place,  but  should  allow  the 
regulator  to  more  quite  freely  ont  and  in  over  the 
the  core ,-  yon  are  now  ready  for  the  base. 

The  base  should  be  made  of  {in.  mahogany,  and 
should  be  13  x  9in.,  and  about  2in.  deep.  The  edge 
of  the  top  should  be  rounded  off  and  left  projecting 
about  {in.,  the  bottom  should  hare  a  nice  moulding 
run  on  it,  and  should  be  lin.  deep,  and  hare  a  small 
button  under  each  corner  to  stand  on. 


The  coil  should  be  set  on  the  top  of  the  base,  the 
long  way  rather  nearer  one  end,  so  that  the  knob  of 
the  regulator  is  just  inside  of  the  edge  looking  at  it 
vertically.  This  leares  room  at  the  other  end  of 
base  for  the  contact-breaker.  When  you  hare  the 
coil  in  place,  mark  two  holes  at  each  end,  inside, 
where  the  wires  come  down  from  the  coil  to  allow 
them  to  go  through  the  base.  The  coil  ends  can 
now  be  fixed  to  the  base  by  screws  from  the  inside, 
and  the  wires  taken  through  to  the  inside;  the 
secondary  wires  should  come  out  from  same  end  as 
the  regulator  is  at ;  this  prevents  the  wires  from 
crossing  each  other  inside.  You  will  now  require  4 
terminals,  or  binding  screws,  and  2  pillars  for  the 
contact-breaker — these  should  be  all  mode  of  brass 
—also  a  piece  of  iron  {in.  thick  and  {in.  diameter, 
with  a  hole  A  in.  drilled  through  the  centre  and 
screwed.  The  pillars  should  be  2{in.  high,  and 
hare  screws  on  the  lower  end  to  go  through  the  base 
and  take  nuts.  One  of  the  pillars  is  cut  down  the 
centre  from  the  top  for  lin.  with  a  fine  saw,  and  a 
hole  drilled  through  at  right  angles  to  the  cut  jjin. 
from  the  top  and  win.  diameter.  This  should  be 
screwed,  and  one  half  of  the  hole  should  afterwards 
bo  widened  to  allow  the  screw  nail  (which  should 
hare  a  broad  head)  to  pass  easily  through  first  half 
and  screw  into  the  next  ;  this  allows  the  noil  to 
press  the  slit  close  when  screwed  in,  and  thus  to 
clamp  the  spring.  This  pillar  should  be  fixed  in  the 
base  2{in.  from  the  projecting  end  of  the  core,  the 
same  distance  as  the  core  end  from  the  end  of  base, 
bat  3{in.  from  centre  of  core  end  to  the  right.  A 
pie**  of  brass  spring  Jin.  wide  should  go  into  the 
slit  in  top  of  pilar,  a  hole  being  drilled  in  it  at  the 
end  to  allow  screw  to  pass  through.  It  should  be 
long  enough  to  reach  rather  past  the  centre  of  the 
core,  and  a  hole  should  he  drilled  in  it  exactly  oppo- 
site the  centre  of  the  core,  a  screw  nail  with  milled 
head  passing  through  this  and  screwing  into  the 


piece  of  iron  before  mentioned  to  work  the  spring. 
The  iron  should  stand  /tin.  clear  of  the  coil;  a 
small  piece  of  platinum,  about  A  in.,  should  be  sol- 
dered on  the  brass  spring,  fin.  from  the  centre  of 
nail.  The  other  pillar  should  be  fixed  into  the  base 
opposite  the  piece  of  platinum ;  it  should  also  hare  a 
hole  drilled  {in.  from  the  top  and  screwed.  A  screw 
with  a  piece  of  platinum  wire  fixed  in  the  end  should 
go  through  and  rest  against  the  piece  on  the  spring. 
The  piece  of  platinum  can  be  easily  fixed  on  point  of 
screw  by  drilling  a  small  hole  in  the  point  to  fit  the 
platinum  wire,  and  soldering  it  in  (a  piece  of  No.  12 
copper  wire  tinned  and  held  in  a  gas  flame,  the 
tinned  end  just  projecting  through  the  flame  does 
very  well  for  this  kind  of  work) ;  this  screw  should 
also  hare  a  loose  nut  or  boss  to  screw  against  the 
pillar,  so  as  to  prevent  it  from  shifting  with  the 
vibration  of  the  spring.  One  of  the  four  terminals 
before  mentioned  should  be  screwed  through  the 
base  near  each  corner.  The  two  ends  of  the 
secondary  wire  should  be  wound  in  little  helices,  and 
soldered  direct  to  the  terminals  at  the  same  end  aa 
the  regulator.  One  end  of  the  primary  wire  goes 
direct  to  the  terminals  on  left-hand  Bide,  the  other 
end  goes  to  the  pillar  carrying  the  platinum  point, 
and  a  wire  from  the  pillar  carrying  spring  to  rifrht- 
hand  terminals  completes  the  connections.  The 
above  sketch  will  make  all  clear. 

A  and  B  are  the  secondary  terminals,  +  and  — 
are  the  battery  terminals.  C  is  the  pillar  carrying 
platinum  pointed  screw ;  D  is  the  pillar  with  slit  in 
top  carrying  the  spring  with  armature  on  end;  S 
shows  the  end  of  core  where  it  projects  through  the 
wooden  end. 

The  battery  that  gives  best  results  with  the  induc- 
tion is  the  Bunsen,  and  this  battery,  when  properly 
made,  is  unequalled  for  giving  a  large  and  constant 
current  for  several  hours  without  any  trouble.  It  ia 
usually  made  with  brass  clamps  to  fit  the  carbon  and 
zinc,  and  so  from  the  +  and  —  poles  of  the  battery. 
This  mode  of  construction  has  very  great  faults,  as 
the  brass  clamps  are  very  soon  acted  on  by  the  acid, 
and  then  bad  contact  takes  place  between  them  and 
the  carbon  and  zinc,  and  a  deal  of  the  battery  power 
is  thus  expended  in  useless  work.  To  prevent  this, 
the  battery  should  be  constructed  as  follows,  and 
will  repay  the  extra  trouble  taken  «— The  top  of  the 
carbon  block  should  be  electrotyped  with  copper,  so 
that  the  brass  binding  screw  can  be  soldered  to  the 
top  of  earboa.  To  do  this  proceed  as  follows : — 
Oet  {ft.  of  sulphate  of  copper.  Cu  SO*,  and  dissolve 
in  1  pint  of  water,  to  this  add  about  lbz.  of  sulphuric 
acid,  Hi,  SO4.  Now  get  a  porous  cell  and  fill  ifc 
with  dilute  sulphuric  acid  1  part  to  10  of  water ;  in 
this  cell  put  a  sUp  of  sine  with  a  copper  wire  con- 
nected to  it,  fasten  this  wire  tightly  round  the 
carbon  block,  place  the  porous  cell  inside  of  the 
cell  containing  the  solution  of  copper  sulphate,  and 
allow  the  end  of  carbon  to  dip  into  the  copper  solu- 
tion about  Jin. .  and  let  it  remain  until  a  good  strong 
deposit  takes  place. 

This  will  take  more  or  less  time,  according  to  the 
strength  of  solutions,  but  is  better  not  to  he  done 
fast,  and  should  take  18  to  24  hours.  When  this  is 
completed,  take  the  carbon  and  drill  two  holes  right 
through  it,  near  the  top  where  it  has  got  the  copper 
on ;  then  allow  it  to  soak  in  plenty  of  clean  water, 
to  remove  any  copper  salt  that  may  hare  pene- 
trated the  carbon.  This  soakingwill  be  better  if  it 
continues  12  hours  or  more.  When  this  is  over, 
dry  it  thoroughly  ;  then  tin  the  top  of  carbon  where 
the  binding  screw  is  to  be  soldered.  Now  melt 
some  paraffin  wax  and  allow  the  top  of  carbon  to 
dip  into  the  melted  wax  (which  should  be  kept  very 
hot)  for  about  l{in.,  and  let  it  remain  in  the  hot 
paraffin  about  1  hour.  The  paraffin  will  go  through 
the  whole  of  the  carbon,  and  will  protect  the  con- 
nections perfectly  from  the  nitric  acid.  The  top 
should  now  be  cleaned,  and  the  binding  screw  sol- 
dered in  its  place.  Now  cover  the  top  of  the  carbon 
with  the  hot  paraffin  until  it  forms  a  complete  cover 
over  the  copper ;  this  protects  it  from  the  fumes  of 
the  nitric  acid.  The  zino,  which  should  be  the  best 
rolled,  about  {in.  thick,  should  hare  a  hole  drilled 
through  it  {in.  from  the  top,  and  a  strip  of  copper 
{in.  x  3in.  riveted  to  this  hole;  the  copper  t-trip 
should  also  be  soldered  to  the  zinc  at  the  same  time, 
and  then  covered  with  the  melted  paraffin  wax  to 
protect  from  the  acid.  A  binding  screw  can  be  sol- 
dered to  the  other  end  of  the  copper  strip.  The 
dimensions  of  tbo  cells  I  use  are :  Carbon,  7in.  x 
lin. ;  this  equal*  18  centimetres  x  27  millimetres 
square.  Porous  cell,  6in.  x  ljin.,  inside  measure- 
ment; equals  15  x  4  ceutimetres.  Zinc  cylinder, 
5in.  x  3in.  diameter ;  equals  13  x  7{  centimetres, 
4  millimetres  thick.  Outer  cell,  5{in.  x  4in.  dia- 
meter ;  equals  14  x  10  centimetres. 

The  solutions  for  use  with  this  battery  are  pure 
nitric  acid  in  the  porous  cell,  with  carbon.  In  the 
outer  cell  sulphuric  acid,  1  part  to  10  parts  water, 
with  zino  amalgamated  with  mercury.  This  is  done 
by  immersiugtbezincin  the  dilute  acid  a  few  minutes ; 
then  pour  a  little  mercury  on  it,  and  then  rub  over 
the  surface  of  zino  both  iuxide  and  outside  until  both 
are  covered.  This  should  be  done  occasionally,  as 
it  will  be  no  loss  to  keep  the  zinc  plates  well  amalga- 
mated, as  it  prevents  local  action;  and  by  sarwij 
what  mercury  is  found  iu  tho  bottom  of  the  cell. 
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when  emptying  it,  very  little  mercury  will  be  lost. 
The  sises  I  hare  given  above  need  not  be  adhered  to 
strictly.  I  only  give  them  to  show  what  size  I  nee, 
and  find  very  convenient  and  very  powerful.  When 
joined  np  through  Mr.  Sprague's  nnirenal  galvano- 
meter,  one  cell  gives  30  enemies,  or  5*28  veben. 
This  coil  can  be  wronght  with  from  1  to  8  of  these 
cells.  A  oondensor  may  be  added  if  thought  neees- 
ttry  at  any  time,  the  construction  of  which,  with 
the  Editor's  permission,  will  be  given  to  any  one 
who  may  desire  it. 

To  nse  the  coil  for  medical  purposes,  one  cell  will 
be  found  amply  sufficient,  and  if  found  too  strong 
when  the  regulator  is  full  in,  the  carbon  may  be 
raised  a  little  until  the  desired  power  is  obtained,  or 
the  rotation  of  sulphuric  acid  may  rather  be  made 
weaker,  say  1  to  20  of  water.  To  increase  the 
power,  slide  gently  out  the  regulator  until  strong 
enough.  A  pair  of  braes  handles  for  taking  the 
shock  must  be  provided,  about  lin.  diameter  and 
4b.  in  length.  These  can  be  made  of  tube,  and 
should  have  wires  attached  to  each,  about  24in.  long, 
to  go  into  the  terminals  marked  A  and  B.  When 
experimenting  with  Geissler  tnbes  and  apparatus  of 
that  kind,  the  connections  should  also  be  made  to 
those  terminals. 

W.  MoW.,  Telegraph  Lineman. 


OBJECTIVES  FOB  MIOBO8C0PE8 
ENGLISH  AND  FOREIGN. 
[10704. J— Th«  pages  of  the  English  Mbchanic, 
some  two  or  three  months  back,  contained  au  article 
on  Professor  Hasert's  new  objective  for  the  micro- 
scope, in  which  merits  were  churned  for  it  superior 
to  all  other  glasses,  both  English  and  foreign  ;  much 
also  has  been  written,  from  time  to  time,  in  this  and 
other  scientific  Journals,  on  the  relative  merits  and 
cheapness  of  English  and  foreign  objectives ;  and 
as  the  balance  of  these  opinions  seem  to  mo  to  be 
to  the  disparagement  of  the  former,  I  beg  per- 
mission, in  the  interests  of  fair  play  to  our  English 
makers,  to  describe  a  glass  I  lately  purchased  of  Mr. 
Swift,  and  which  possesses,  I  thick,  all  and  more  of 
the  qualities  both  for  cheapness  and  perfection  that 
hare  been  claimed  for  those  sold  by  foreign  makers. 
The  objective  in  question  is  a  lin.  of  100°  angle, 
made  specially  to  combine  the  qualities  of  resolution 
and  penetration,  and  I  propose  as  shortly  as  I  can 
to  give  m  v  experience  with  both,  and  will  state  at 
starting  that  all  the  results  produced  without 
any  special  illumination  beyond  that  furnished  by 
an  ordinary  Silber  lamp  placed  14in.  from  the 
mirror,  and  no  condensation  of  light  beyond  what 
the  concave  mirror  affords  ;  consequently  those  who 
ptnsess  better  appliances  may  be  expected  to  produce 
still  better  results.  First  as  to  resolution :  it  crosses 
at  once  P.  angulatnm  with  the  A  eyepiece,  giving  a 
power  of  335  diameters  ;  with  the  C  eyepiece,  and 
600  diametens.it  is  resolved  into  distinct  dots ;  while 
with  the  E  eyepiece  and  the  draw-tube  pulled  out 
4m.,  giving  a  power  of  1,800  diameters,  they 
become  as  striking  as  those  of  P.  formo&um,  with 
sufficiency  of  light  and  without  deterioration  of 
image  ;  P.  fssciola  it  resolves  with  C  eyepiece  into 
transverse  and  longitudinal  lines,  but  not  on  the 
same  valve ;  P.  S pence ri  also  into  transverse  and 
longitudinal  etrise,  hut  the  lines  are  so  fine  as  only 
to  be  glimpsed  with  the  C  eyepiece;  with_  the  E, 
however,  toe  resolution  is  beyond  a  question.  8. 
Gemma,  resolved  with  C  eyepiece,  bnt  with  great 
difficulty,  my  glide  being  Hartnaok  s  test  for  rVin. 
N.  rhomboides,  some  prustules  resolved  perfectly, 
bat  on  others  can  only  bring  ont  the  longitudinal 
line*.  As  the  etrise  on  this  species  vary  from  niro 
to  the  rWni  to  the  inch,  the  finer  ones  would,  no 
etmbt,  be  beyond  the  angle  of  my  glass. 

Penetration  :  It  will  work  through  the  thickness 
of  the  trachea  of  proboscis  of  blow-fly,  and  give  a 
ffnmpseof  the  membranefrom  which  the  trachea  are 
raised,  also  through  the  thickness  of  star  oh -grains  of 
potatoes ;  on  animalonla  and  small  insects  in  water 
<t  is  very  good,  also  vegetable  cells,  to  any  depth 
that  light  can  well  pass  through.  Of  course  all 
tms  with  the  A  eyepiece,  as  the  glass  must  neces 
saruy  lose  penetration  with  deep  eyepiecang.  Dr. 
Carpenter  says,  that  any  glass  which  shows  Pod tira 
scales  well  may  be  trusted  for  the  work  of  the 
general  microgcopist,  even  although  it  may  not 
resolve  difficult  diatoms.  I  have  tried  mine  on 
fahn-a  scales  np  to  1,800  diameters,  and  find  the 
•pines  on  the  surface  ae  sharply  defined  as  they  are 
at  000,  only  at  the  former  the  ghua  is  so  delicate 
that  a  tarn  of  tin.  of  the  fine  adjustment-wheel,  re- 
presenting a  difference  of  rvVnin.  of  distance  from 
the  object,  is  sufficient  to  totally  obliterate  the 
"aririags.  A  bad  glass  at  that  power  would  have 
■o  particular  focus  at  all. 

A  few  words  as  to  magnifying  power  and  angle 
n  general  i  one  thing  seems  certain,  we  have  at 
last  reached  the  ultimate  powers  of  the  micro- 
wept,  which  is  found  at  about  1,000  diameters, 
esJall  we  can  do  beyond  that  is  to  make  a  more 
linking  picture  that  shall  at  once  take  the  eye. 
This  may  be  totted  by  any  reader  of  ours  taking 
Podara  scale  or  P.  formosam  and  looking  at  either 
with  a  power  of  600  diameters ;  all  the  details  of 
i  will  be  seen  then,  and  the  reader  will  re- 


cognise nothing  more  if  he  magnifies  to  10,000,  as 
some  makers  profess  their  glasses  will.  The  finest 
point  of  resolution  yet  reached  has  been  to  separate 
strife  about  100,000  to  the  inch,  and  these  oan  be 
readily  seen  as  lines  risin.  apart  with  a  power  of 
1 ,000.  But  it  is  not  possible  with  any  glass  of  100° 
to  resolve  lines  more  than  70,000  to  the  inch,  and 
those  who  are  familiar  with  the  diatoms  I  have 
mentioned  will  know  how  nearly  the  objective  I 
describe  will  do  all  that  oan  be  done  by  any  glass  of 
that  angle,  no  matter  bow  perfect.  In  short,  it  will 
do  all  that  oan  be  done  with  any  power,  with  the 
exception  of  resolving  some  half-dosen  diatoms, 
whose  s tries  He  closer  together  than  rssvnin. ;  to  re- 
solve these  a  glass  of  the  greatest  practicable  angle 
is  necessary.  Bat  then  such  a  glass  is  utterly  unfit, 
by  reason  of  want  of  penetration,  to  do  the  ordinary 
natural  history  work.  To  those  who  have  the 
money,  by  all  means  have  both  the  wide  and  narrow* 
angle  objectives ;  but,  to  those  whose  means  are 
also  narrow,  as  mine  are,  take  the  latter,  which  will 
do  vastly  more  work. 

In  conclusion,  I  have  one  of  Gundach's  one-twelfth 
inch  of  doable  the  power  and  170°  angle.  I  have 
tested  the  one-sixth  inch  with  it,  object  by  object, 
preserving  the  same  illumination  for  each  to  insure 
fair  play.  In  every  case  the  one-sixth  inch  has 
come  ont  equal  to  the  one-twelfth  inch  ;  the  greater 
brilliancy  of  definition  of  the  one  making  up  for 
the  greater  power  of  the  other.  The  one-sixth  inch 
short  does  all  the  work  of  the  one-twelfth,  but  the 
one-twelfth  will  not  do  the  work  of  the  one-sixth  for 
want  of  depth  of  focus.  This  glass  is  one  of  a 
series  of  low-angled  lenses  made  by  Mr.  Swift  for 
general  work.  Other  English  makers  are  also,  I 
believe,  producing  similar  glasses,  which  shall  com- 
pete with  the  foreign  in  price  and  beat  them  in 
quality ;  but,  ae  I  only  possess  one  of  these  special 
glasses,  I  cannot  describe  the  others.  I  hope 
other  readers  of  ours,  who  have  objectives  of  this 
kind  by  English  makers,  will  also  describe  them, 
and  thus  compare  notes.  Patriotism,  I  think,  re- 
quires that  if  we  can  get  the  same  article  at  home 
as  abroad,  without  doiug  violence  to  our  pockets,  we 
should  do  so,  and  not  encourage  foreign  trade  while 
heme  trade  languishes.  T.  F.  8. 

&1RBO&  FOB  REFLECTING 
TBLDSOOP1JS. 
pOWB.}— Un  Ilea  Oat  oocrarrea  to  your  corre- 
spondent, "  Harry  Watson  "  (10690,  p.  72),  of  obtain- 
ing a  mirror  for  a  reflector  by  rotating  a  fluid  is  not 
new.  The  late  Mr.  Oarringtou,  at  his  observatory 
at  the  Devil's  Jump,  near  Fernham,  made  an  expe- 
riment on  a  very  large  scale.  Bub  observatory  is 
situated  on  the  top  of  one  of  the  Jumps  (3  small 
conical  hUb  of  about  100  to  200ft.  in  height),  and 
the  access  to  it  is  by  means  of  a  horizontal  gallery 
at  the  bottom  communicating  with  a  vertical  shaft 
in  the  centre,  in  which  a  lift  worked.  I  think, 
speaking  from  memory,  that  this  shaft  is  about 
100ft.  fn  height.  At  the  bottom  of  the  shaft  he 
fixed  a  horizontal  oast-iron  trongh,  containing  about 
1,2001b.  of  mercury.  The  trough  was  rotated  and 
an  eyepiece  being  fixed  at  the  top  made  it  an  enormous 
re  sector,  of  course,  only  capable  of  senith  observa- 
tions. The  definition  was  very  bad,  on  account  of  a 
tremor  communicated  by  the  machinery  to  the 
surface  of  the  mercury.  Whether  or  not  he  would 
have  succeeded  in  perfecting  it,  if  he  had  lived,  my 
very  limited  knowledge  of  the  subject  will  not 
permit  me  to  give  an  opinion. 

Assoc.  Inst.  0.  E. 


TEST  DOUBLE  STABS  FOB  2jln. 
TELESCOPES. 
[10706.] — Thxbk  are  often  queries  asking  for 
such  stan.    Among  the  easier  are  a  Piscium, 
P  825-8°;  D3-2",  easily  divided  on  a  good  night 
with  90 ;  •>  Lyras,  easy  with  100,  y  Leocis,  with 
aperture,  power  150,  easy.   The  next  are  more 
difficult:  a*  Lyras,  easy,  15C  ;  «  Boot  is,  easy,  134; 
i  Leonis,  easy,  134.   I  have  divided  them  with  these 

F.  Dennett. 


•  OBIONIS  AND  OTHER  STABS. 
[10707.] — In  obedience  to  the  desire,  expressed 
some  time  ago  by  "  F.  B.  A.  S."  in  these  columns,  I 
have  made  nse  of  every  opportunity  which  I  have 
bad  of  examining  0  Orionia  with  my  3in.  Wray,  but 
I  have  never  sneceeded  in  seeing  more  than  fonr 
stan.  I  have  looked  for  the  fifth  star  when  the 
"  very  minute  cornea  "  to  *  Ononis  was  seen  almost 
steadily,  and  when  that  to  52  Ononis,  "  n  a  little/" 
in  Webb,  was  also  very  distinct,  but  I  have  never 
been  able  to  find  a  trace  of  the  star  in  question. 
Some  of  the  following  will  be  a  good  exercise  for 
those  who  have  3in.  telescopes  : — 

1.  *"j  Cygni,  quadruple.  The  two  fainter  ones 
form  a  trapezium  with  the  two  brighter ;  the  line 
joining  the  two  latter  is  the  shorter  diagonal.  Webb 
sneaks  of  them  an  "  two  feeble  stars  which  direct 
vision  with  my  3nsin.  would  just  reach." 

2.  Strove  2590  Aquike,  the  13m.,  (list  15",  seen 
pretty  easily. 


3.  .  Ophinehi  has  a  faint  triple/at  5'  or  6\ 

4.  0  Delphi ni,  Strove' s  11m.  seen  pretty  steadily. 
What  scale  of  magnitude  is  this  ?  It  ia  too  faint  to 
be  lira,  in  Smyth's  scale,  and  too  bright  for  11m.  ia 
8 trove's,  which  is  the  same  as  16m.  m  Smyth's. 

5.  The  11m.  com.  to  Algol,  seen  distinctly,  bnt 
requires  attention ;  it  seemed  about  60*  d.  and  190° 
pes. 

6.  rOrionis.  The  ten  stan  given  in  "Linen's" 
list  seen  distinctly,  with  a  suspicion  of  two  more. 
The  11m.  s.  p.  4  is  to  me  easier  than  the  10m. 
of  {  Persei,  which  seems  to  be  about  the  same  dis- 
tance ;  it  ought  also  to  be  more  difficult  than  the 
11m.  comes  to  31  Ononis  (which  is  also  about  the 
same  distance)  on  account  of  the  greater  brightness 
of  r  than  of  81.  This  last,  howuver,  I  have  never 
been  able  to  see.  Some  of  these  stan  seem  to  be 
rather  oddly  rated. 

7.  i  Eqanlai.  The  14m.  at  diet.  50"  and  the  13m. 
at  84"  picked  up  without  any  previous  knowledge  of 
their  distance.  Webb  says,  ''  Of  this  most  severe 
test,  8-7in.,  I  havs  13  (r)  only."  Mr.  Burnham,  I 
believe,  rates  the  14  at  15,  bat  it  can  hardly  be  so 
small,  or  it  would  be  beyond  my  reach. 

8.  The  great  ring  nebula  in  Lyra.  Rather  a  dis- 
appointing object ;  it  shone  with  rather  a  flickering 
light,  and  seemed  to  have  the  appearance  that  would 
be  presented  by  a  spheroidal  shell  rather  than  by  a 
ring.  W.  G.  P. 

A8TATIC  NEEDLE. 
F10708.}— "  Camalodsnom  "  in  in  difficulty  with 
his  "reasoning  powers,"  and  well  he  may  be  to 
entertain  such  silly  questions.  Is  dia magnetism  a 
polar  force  P  No,  it  is  an  absurd  nonentity  1  Again, 
"  when  two  needles  are  perfectly  astatic,  why  do 
they  point  at  right  angles  to  the  magnetic  meridian  i" 
H«re  his  reasonings  are  overwhelmed  with  a  mag- 
netic problem,  and  he  flies  off  at  a  tangent,  imploring 
that  someone  else  may  "develop  the  mechanical 
reason  of  this  deportment."  The  proper  answer 
would  be,  "  do  they  so  point?"  Without  entertain- 
ing the  possibility  of  perfect  astatism,  it  is  easy  to 
obtain  such  an  approximation  that  the  terrestrial 
directive  force  is  minimised  to  the  nnsUest  degree, 
and  then  the  most  infinitesiassn  torsion,  or  other 
disturbance  of  light,  heat,  sioiHure,  eke.,  is  para- 
mocmt  to  give  any  position  dependent  on  smeh  vary- 
ing conditions.    He  may  oonrt  mechanical  meta- 

Ehysios,  and  there  is  plenty  in  the  market,  but  a 
ttle  common  sense  and  simple  observation  would 
be  better.  Get  a  tingle  fibre  of  coccoon  silk,  suspend 
it  with  a  email  weight,  and  leave  sH  night  to  elimi- 
nate any  effects  of  twist  or  torsion  ;  then  suspend 
one  magnetic  needle,  and  yon  have  a  maximum 
directivity  north  and  south ;  then  mount  two  such 
needles,  oppositely  magnetised,  and  yon  may  have  a 
feeble  directivity.  Note  which  is  the  predominant 
needle,  and  strengthen  the  other,  and  yon  will  get  a 
more  feeble  directivity,  probably  beyond  a  practical 
range,  as  your  zero  may  vary  several  degrees  right 
or  left.  Now,  by  a  dexterous  manipulation  of  the 
weaker  needle,  you  may  get  a  more  perfect  astatism, 
and  all  polar  directivity  is  lost  when  the  slightest 
tonion  or  other  disturbance  is  paramount  in  any 
direction.  Selections. 

DRAB  MEAT — CHEAPER  FOOD. 
[10709.]— It  certainly  does  appear  that  doctors 
differ  respecting  the  amount  of  nitrogen  to  be  found 
in  different  articles  of  diet.    I  quoted  Dr.  Pavv  (not 
Parry),  and  his  authority  is  Paxen,  whose  tables  he 

S'ves.  I  have  not  access  at  the  moment  to  Dr. 
arpenter's  work,  quoted  by  Mr.  Poooek  ;  I  have, 
however,  before  me  the  4th  edition  of  the  late  Dr. 
Parses'  work,  from  whiob  Mr.  Pocock  has  correctly 
quoted.  As  it  is  a  question  of  cheapness,  we  must  not 
compare  cooked  meat  with  uncooked  peas,  because 
we  buy  raw  meat  of  the  butcher.  Cooking  meat 
deprives  it  of  about  one-third  of  its  water.  Con- 
trasting peas  with  uncooked  meat,  it  will  be  seen 
that  the  former  contain  nearly  ems- third  more 
nitrogen  than  the  latter.  Dr.  F.  B.  Lees,  in  bis 
work  on  diet,  gives  the  flesh-forming  or  nitrogenous 
food  in  botchers'  meat  as  215,  peas  20  0,  lentils  33-0. 
Nitrogen  in  food  is  not  so  important  as  it  was  at  one 
time  supposed  to  be,  it  being  now  admitted  by  the 
beet  authorities  that  its  f  hh  otion  is  chiefly  to  supply 
the  waste  of  muscle,  the  hydro  carbon  supplying  the 
vital  force  and  using  the  muscles  as  instruments. 
Peas,  according  to  Parkee,  contain  in  the  ounce  not 
only  15  grains  of  nitrogen  bnt  161  grains  of  carbon, 
whilst  uncooked  (loan)  beef  has  10  35  grains  of 
nitrogen  and  only  64  grains  of  carbon.  Some  of  the 
discrepancies  between  different  authorities  may,  I 
think,  arise  from  misprinted  figures,  e.g..  Dr. 
Parkes  gives  biscuit  as  containing  227  grains  of 
nitrogen  to  the  ounce,  which  mast  sorely  be  a 
printer's  error. 

Recurring  for  a  moment  to  the  question  of  cheap- 
ness, I  may  state  that  Dr.  Lyon  Plavfair  tells  as  it 
costs  two  shillings  to  lay  a  pound  of  flesh  on  a  man's 
body  with  potatoes,  carrots,  and  butchers'  meat,  but 
with  peas  and  beans  less  than  sixpence. 
Bromley.  J.  Biohardson. 
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PETROLEUM  STOVES. 

[I0710.J-"Nap"  (letter  10662)  seems  to  have  good 
cause  to  be  dissatisfied  with  the  capabilities  of  his 
stove.  I  do  not  want  to  excite  his  envy,  but  what 
does  be  think  of  6tb.  of  beef  being  nicely  cooked  in 
about  2 j  hoars,  and  Mb.  of  potatoes  at  same  time, 
with  only  a  two-burner  stove?  True,  they  were 
boiled,  hut  still  I  think  that  performance  pretty 
satisfactory.  The  meat  was  in  a  sort  of  pot 
(Fie;.  1  B)  and  the  potatoes  were  placed  in  a  steamer 
(Fig.  1  A)  above  it.  If  another  steamer  were  placed 
over  A,  cabbage  and  snch  other  vegetables  could  be 
cooked  at  same  time.  I  cannot  say  that  I  ever 
cooked  a  fruit  tart,  but  a  chop  is  thoroughly  well 
cooked  in  about  twelve  minutes,  a  frying-pan  being 
used.  I  presume  that  the  meats,  &c.,  "  Nap  com- 
plains of,  were  placed  in  an  oven,  and  this  I  think 
must  have  been  constructed  without  much  regard  to 
thedifference  between  an  ordinary  fire  and  a  petroleum 
stove.  Now,  as  the  oven  is  obliged  to  be  placed  on  top  of 
the  stove,  the  flames  act  on  the  bottom  of  it,  and  if  it 
ia  made  like  Fig.  2  (A  is  oven,  B  tube  at  bottom  to 
drop  into  mouth  of  stove  to  keep  it  in  its  place),  tho 
lowest  portion,  C,  will  become  intensely  hot,  but  heat 
will  not  be  great  at  the  top,  and  hence  anything 
placed  to  cook  in  the  oven  will  be  burnt  on  outside 
before  middle  portion  is  cooked.  I  imagine  "  Nap's  " 
oven  is  something  like  this.  As  near  as  I  can  make 
out,  the  construction  of  oven  I  use  is  after  the  style 
of  Fig.  3.  A  is  the  oven,  with  shelves,  1 , 2.  This  is 
placed  inside  a  larger  oven,  so  that  there  is  a  space 
between  the  two,  the  tube  C  fits  into  the  stove 
mouth  and  the  heat  passes  up  C  into  the  space  be- 
tween tho  two  ovens,  as  shown  by  .the  arrow,  and 
escapes  through  a  hole,  D,  at  top.  This  latter  is 
regulated  by  a  sort  of  valve.  It  will  be  seen  that 
by  these  means  the  oven  is  heated  on  all  sides  and 
much  more  uniformly  than  Fig.  2  possibly  could  be. 
Still,  the  bottom,  E,  gets  hotter  than  other  sides, 
being  exposed  to  the  direct  action  of  the  flames,  and  , 
to  prevent  any  mischief,  a  dish  should  not  be  placed 
on  it,  bat  on  the  lowest  shelf,  2.    With  this  oven 

fi-  /  C  .  3 


No.  1.  I  have  cooked  with  the  same  a  fruit  tart, 
successfully,  and  baked  a  loaf  of  bread  to  perfection, 
also  a  meat  pie  requiring  a  strong  bottom  heat,  or  a 
delicate  puff  crust  (Femlletage),  requiring  more 
careful  adjustmentof  temperature,  with  certainty  and 
nniformitv. 

No.  2.  I  have  cooked  a  ohop  in  10  minutes  and  a 
steak  in  15  minntes. 

No.  3.  Have  cooked  a  joint  of  meat  weighing  61b. 
in  2  hours.  Prejudice  itself  must  confess  there  is  no 
taste  or  smell  of  mineral  oil,  since  the  combustion  of 
the  ttove  is  so  perfect.  Lastly,  the  scientific  con- 
struction of  the  btove  is  so  arranged,  that  it  can  be 
used  as  a  heating  stove  for  bedrooms,  Ac.,  the  com- 
bustion being  so  perfect ;  and  further,  there  is  a 
diaphragm  separating  the  hot-air  chamber  from 
the  lamp,  so  that  both  diaphragm  and  lamp  are  kept 
cool  by  a  constant  rush  of  cola  air,  which  is  forced 
to  pass  over  them  to  snpply  the  flame  in  the  cone. 
It  is  a  perfect  little  gem,  very  little  oil  being  con- 
sumed, and  the  whole  of  the  heat  utilised,  and  is 
complotely  under  the  control  of  the  person  using  it, 
and  is  so  clean  you  may  use  it  upon  a  table. 

John  James  Kent. 


SPELLING  BEES. 

[10712.1 — Notwithstanding  tho  dictum  of  Sir 
Charles  Reed,  I  venture  to  doubt  whether  these 
"  industrious  insects  "  really  affect  any  improvement 
in  the  ''spelling "  of  the  masses.  Those  who  really 
can  spell,  of  course,  stand  a  mach  better  chance  of 
carrying  off  the  prizes  than  tho  average  good 
spellers,  while  those  who  can't  spell  very  soon  have 
the  conceit  taken  oat  of  them,  or  stop  away  from 
spelling  bees  altogether ;  and  yet  these  are  just  the 
people  that  spelling  bees  are  supposed  to  confer  a 
benefit  upon.  It  is  all  very  well  to  say,  oh,  but  the 
indifferent  spellers  will  be  incited  to  improve  their 
spelling  by  defeat — the  question  is,  will  they?  and  if 
they  do,  they  stand  no  chance  against  a  man  who 
who  really  can  spell.    It  seems  to  me  that  definition 


our  disconsolate  friend  conld  cook  even  the  ultima 
thuhs  of  his  desire — viz.,  apiece  of  pork,  and  his 
fruit  tart  would  no  doubt  cook  nicely  on  top  shelf ; 
bat  I  am  not  cook  enough  to  know  whether  the  two 
should  be  placed  so  near  each  other.  I  do  not 
understand  the  complaint  of  the  steam  "  blowing 
off."  I  do  not  notice  anythiug  suggestive  of  a 
washing  day.  No  more  steam  is  generated  than  by 
a  fire ;  in  fact,  I  do  not  see  how  there  can  be  any 
difference,  as  it  must  take  the  same  amouat  of  heat 
to  boil  the  water,  whether  derived  from  a  fire  or  petro- 
leum stove,  only  with  the  former  most  of  the  steam 
ascends  the  chimney,  hut  with  latter  it  all  passes 
into  the  room.  I  do  not  know  whether  my  success 
will  be  any  consolation  to  "  Nap ;"  and  my  conclud- 
ing remarks  may  be  less  so,  as  after  reading  his 
letter  again  his  stove  seems  so  hopelessly  inefficient 
that  I  Bhould  recommend  him  to  make  it  a  present  to 
some  one  for  whom  he  has  a  special  regard,  and  to 
purchase  another  one.  A  second  investment  in  a 
more  perfect  kind  might  compensate  him  for  all  his 
sufferings.  In  the  sketches  the  boiler  and  ovens  are 
snppoeed  to  be  cut  down  through  the  middle,  and 
fore  part  removed.  In  Fig.  3  it  should  be  uoticed 
that  the  tube  C  opens  into  the  outside  casing  B,  but 
not  into  A. 

Ariel. 

[10711.] — Touk  correspondent  "Nap"  (10662) 
n-».  (24157)  is  by  no  means  the  only  person  I  have 
i  ■  rt  who  cannot  manage  to  cook  with  a  four-burner 

•  he  following  notes  of  somo  experiments  I  have 
made  will  perhaps  interest  those  of  your  readers 
vtSo  possess  petroleum  stoves.  I  purchased  a  few 
■  >nths  ago,  a  two-burner  stove,  called  RippingiUe's 
p^jmt,  complete,  with  kettle  holding  3  quarts  of 
water,  saucepan,  steamer,  and  fry-pan,  also  an  oven, 
siafl,  16  x  12  x  Din.,  the  whole  complete  for  the 
sum  of  53s.,  which  is  much  cheaper  than  yours  at 
JE5,  aad  in  answer  to  queries — 


bees  are  of  far  more  importance  than  spelling  bees — 
most,  if  not  all,  of  which  have  resulted  in  dissatis- 
faction— though,  of  course,  definition  bees  might  be 
eqnally  unsatisfactory  if  worked  by  the  same  incom- 
petency as  the  spelling  bees.  The  dictionary  diffi- 
culty is  a  considerable  ono,  but  seems  to  be  removed 
by  the  rule  holding  that  tho  authority  of  any  dic- 
tionary shall  be  sufficient,  though  some  "  bees  still 
persist  in  Webster — of  all  lexicographers.  I  have 
one  hope,  however — that  the  general  overhauling  of 
dictionaries  will  result  in  the  discovery  that,  it 
would  be,  to  say  the  least,  a  great  convenience  to 
have  a  recognised  standard  dictionary.  I  have  no 
fear  but  that  the  spellings  adopted  would  be  followed 
by  printers,  and  they  are  after  all  the  ultimate 
arbiters  of  spelling,  for  pedants  do  not  live  forever, 
and  they  get  tired  of  insistingon  spelling  "  chymical," 
because  all  the  re3tof  the  world  spells  it"  chemical." 
It  seems  to  me,  though,  that  interrogators  at 
"bees" — who  might  bo  selected  with  a  little  more 
discrimination— should  confine  themselves  to  words 
to  be  found  in  standard  writers — Macaulay  for 
instance — and  not  set  such  useless  words  as  e.g., 
xiphirhvnehus,  acantheropterygius,  onomatopoeia, 
and  eschscholtzia.  Persons  who  have  occasion  to  write 
those  words  will,  as  a  rult,  know  how  to  spell  them, 
but  if  not,  they  can  refer  to  the  dictionary,  which 
then  serves  its  proper  purpose  so  far  as  spelling  is 
concerned.  I  cannot  see  the  utility  of  a  man  being 
able  to  spell  phthisipneumony  and  synecdoche  if  he 
can't  spell  develop  and  sibyl — the  latter  two  words 
which  are  wrongly  spelt  as  persistently  as  some 
newspapers  and  serials  continue  to  print  an  univer- 
sity, an  one,  though  I  never  remember  to  have  seen 
an  youth,  or  an  wonder.  A  very  little  experience 
will  soon  convince  an  interrogator  who  looks  for  it, 
that  the  greatest  blunders  in  spelling  are  made  in 
comparatively  common  words,  and  I  think  it  should 
be  an  instruction  to  always  avoid  words  about  which 
there  is  a  difference  as  to  the  correct  spelling.  For 
instance,  because  the  dictionary  spells  ycleped,  a 
competitor  was  out  for  spelling  it  yclept,  and  at  the 


same  bee  fosus  for  focus  was  excused,  because 
"focus"  was  not  in  the  valuable  dictionary  con- 
sulted by  the  referee  !  Such  words  as  discreet'  and 
dis'crete  and  those  scientific  terms  which  end  in  ous 
or  us  (adj.  and  noun),  are  little  better  than  catch- 
words,  though,  of  course,  a  wily  speller  would  ask 
for  a  "definition" — still  the  pronunciation  should 
bo  distinctly  "  marked."  One  interrogator  asked  a 
competitor  to  spell  "  hy-per-bole "  (bowl),  another 
ruled  a  competitor  out  for  spelling  musquito,  and 
the  most  flagrant  case  was  ruling  a  man  out  for 
spelling  "aberration"  correctly,  the  absurdity 
being  intensified  by  a  refusal  to  look  at  the  dictionary. 
Accidents  like  those  soon  disgust  competitors,  and 
help  to  bring  "  bcos  "  into  disrepute. 

Saul  Hymea. 

SUPPORTING  SPECULA. 
[10713. ! — I  have  been  far  too  much  occupied  of 
late  to  allow  of  my  fulfilling  my  promise  alluded  to 
by  Mr.  Cobbett,  but  I  hope  I  may  be  able  to  do  so  in 
the  course  of  the  next  few  months.  I  have  still  some 
temperature  experiments  remaining  to  be  tried.  In 
the  meanwhile  I  will  give  Mr.  C.  the  results  of  my 
experience  in  supporting  a  glass  speculum  18in.  in 
diameter. 

Having  provided  an  apparently  quite  plane  sur- 
face of  iron  or  wood  for  the  speculum  bed.  place 
three  thicknesses  of  the  best  ironing  blanket  (with  a 
circle  of  about  4in.  cut  out  of  the  centre)  upon  it, 
and  let  the  speculum  rest  upon  that.  Then  for  a 
vertical  support  use  suspension  :  a  flexible  ribbon  of 
zinc,  the  width  of  the  depth  of  the  speculum,  answers 
every  purpose.  Fix  two  iron  pins  at  A  and  B,  a  trifle 
above  the  centre,  and  let  each  end  of  your  zinc  band 
be  turned  up  and  soldered  into  an  eye  to  slip  over  the 
pins  ;  take  care  to  keep  those  portions  of  tho  band 
Ac  Be  paralM  to  one  another.  Place  two  blocks,  to 
prevent  the  speculum  shifting  too  far  laterally  ;  and 
if  you  are  afraid  of  its  tilting  forward  when  the 
tube  is  horizontal,  a  couple  of  catches  made  of  thin 
stiff  metal  will  prevent  all  danger. 


I  know  of  no  method  of  mountingaspeculum  so  good 
as  this ;  but  Mr.  Cobbett  will  discern  that  it  is  a  method 
which  requires  a  tube  revolving  in  n  cradle.  I  make 
no  apology  for  that,  however,  because  it  is  a  plan  I 
strongly  recommend  to  every  one  mounting  a  reflec- 
tor, possessing  as  it  does  several  special  advantages 
Wore  I  to  mount  a  24in.  speculum  of  glass  I  should 
proceed  in  tho  same  manner.  H.  O.  Key. 

SPELLING  BY  SOUND. 
[1071-1.] — We  hope  that  our  phonetic  readers  will 
not  let  "J.  K.  P.'s  "  letter  pasB  without  notice. 
The  question,  "what  is  the  object  of  alphabetic 
writing?"  is  a  very  important  one  in  the  phonetic 
debate,  and  as  our  contributor  seems  to  be  nnder  a 
misunderstanding  with  regard  to  this  point,  I  take 
the  liberty  of  replying  in  spite  of  "  J.  K.  P.'s  " 
desire  to  avoid  a  controversy."  In  some  languages 
certainly,  notably  in  the  Chinese,  the  written  sym- 
bols represent  ideas.  But  in  English,  and  most 
modern  tongues,  the  written  signs  stand  for  words, 
i.e.,  sounds,  and  these  sounds  for  ideas.  So,  written 
language  represents  only  secondarily  tho  meaning  of 
the  words,  its  primary  signification  being  their 
sound. 

Tho  idea  of  a  phonetic  system  of  spelling 
augmenting  the  difficulties  of  foreigners  is  a  novelty 
to  me.  The  chief  obstacle  they  encounter  appears 
to  be  not  the  meaning,  but  tho  pronunciation 
of  English  words.  I  do  not  envy  the  intellect  of  a 
foreigner  who  would  mistake  "fonetikniiz"  for  a 
drug. 

Etymologists  have  little  to  fear  from  the  general 
adoption  of  a  phonetic  system.  The  books  now 
existing  would  remain  in  the  present  barbarous 
spelling,  and  savants  might  please  themselves  about 
using  it  or  the  other-  John  Bull,  slow  as  he  is,  will 
some  day  perceive  that  the  convenience  of  the  many  is 
of  greater  importance  than  the  interests  of  a  few, 
even  if  the  latter  do  suffer  by  his  measures  of 
reform. 

E.  Jones's  mistakes  are,  with  the  exception  of  one 
obvious  slip,  reducible  to  one  common  and  rather 
excusable  error.  Amara. 
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WATER  CLOCK. 
[10715.1 — Mb.  Fenn«88t,s  water  dock  must 
be  a  rather  clumsy  concern,  I  should  think,  as 
the  water  dropping  into  the  impulse-cups  must 
splash  about,  nor  do  I  see  any  provision  for 
collecting  it  after  doing  its  work.  If,  too,  Mr.  F. 
hat  made  one,  as  his  letter  seems  to  imply,  he  could 
«urely  have  given  the  form  and  size  of  the  reservoir 
without  referring  his  readers  to  "  scientific  books." 
By  taking  an  ordinary  clock-train,  and  removing  the 
ptodnlnm  and  pallets,  it  may  be  converted  into  a 
depsjdra,  by  using,  instead  of  a  weight  only,  a 
weight  held  in  check  by  a  veesel  of  water,  so 
srranrtd  that  the  water  shall  slowly  drip  out  into 


direction.  This  axis  being  prolonged  beyond  its 
bearing,  carries  the  wheel  and  pinion  actuating  the 
other  wheels,  whose  arbors  carry  the  hands,  as 
shown  at  E.  The  axis  of  C  fits  tightly  in  the 
centre  of  the  first  wheel  of  the  dial  work,  but  not 
so  tightly  as  to  prevent  the  hands  being  set  to  time 
in  the  usual  way.  This  axis  also  carries  another 
ratchet-wheel,  whose  click  is  attached  to  the  clock- 
frame,  which,  therefore,  holds  the  axis,  and  con- 
sequently the  dial  work,  steady  while  the  dock  is 
being  wound  up.  The  drum,  A,  is  slung  up  by  its 
axis  to  the  barrel,  C,  by  two  chains,  whose  arrange- 
ment is  best  shown  by  the  dotted  lines  in  Fig.  2, 
whioh  gives  also  a  section  of  the  drum  with  its 
water  chambers,  six  in  number.  The  axis  of  A  and 
the  parts  of  the  barrel,  C,  over  which  the  chains 
pass  are  spiked,  or  they  may  be  indented,  to  prevent 
slipping.  The  chains  are  fixed  at  their  upper  ends 
to  two  studs,  as  at  S,  while  their  lower  ends  are 
attached  to  the  bar,  O,  by  which  they  can  be 
simultaneously  pulled  when  drawing  up  the  drum. 
The  action  is  tolerably  plain.  The  drum  can  only 
descend  by  turning  round  and  round,  but  it  cannot 
turn  round  without  raising  the  right-hand  side 
where  the  water  is,  and  as  this  tends  to  increase  the 
leverage  of  the  weight  of  the  water,  the  whole  re- 
mains in  equilibrium.  There  being,  however,  a 
small  hole  in  each  chamber,  the  water  gradually 
sinks  from  one  to  the  other  and  lets  the  drum 
revolve. 

I  should  perhaps  add  that  as  the  water-drum  is 
turned  round  and  round,  as  the  dock  is  wound  up, 
the  water  in  it  will  be  disturbed,  and  in  regaining  its 
position  of  equilibrium,  will  probably  alter  the 
hands  a  little,  thus  requiriog  them  to  be  re-set. 


HLECTBIC  CLOCKS. 

[10717.] — In  attempting  to  describe  a  simple  and 
thoroughly  effective  electric  clock,  I  must  crave  the 
forbearance  of  any  of  our  readers  who  have  seen  the 
same  thing  in  "  Ganot,"  since  I  have  had  the  machine 
at  work  for  some  time  previous  to  my  becoming  ac- 
quainted with  that  invaluable  book,  and  also  since  I 
imagine  that  my  conception  has  two  important  advan- 
tages over  his.  I  should  premise  that  unless  these 
clocks  are  very  carefully  made,  no  time  need  be  ex- 
pected ont  of  them ,  and  also  that,  of  course,  one  motor 
clock  is  needed  that  already  keeps  correct  time.  To 
compass  the  latter  of  these  conditions  we  choose 
any  clock,  one  of  whose  axles  revolves  in  a  minute.  To 
my  mind  an  ordinary  eight-day  hall  clock  is  excelled 
by  none  for  this  purpose,  one  recommendation  being, 
that  its  time  is  not  appreciably  influenced  by  the 
"  contact."  To  the  seconds'  axle  of  this  clock  is 
soldered  a  piece  of  thin  watch-spring,  tipped  with 
platinum.  The  spring  is  so  short  as  just  to  dear 
the  neighbouring  axles,  and  so  stout  as  to  vibrate 
only  a  little  when  suddenly  released.  A  firm  sup- 
port presents  another  (adjustable)  point  of  platinum 
on  the  right  hand  side  of  the  dock,  in  such  a  posi- 
tion as  just  to  touch  the  revolving  piece  once  in 
each  revolution.  The  fixed  point  should  be  arranged 
so  that  the  contact  may  be  firmly  mado  at  ono  tick 
and  broken  at  the  next.  For  this  reason  it  is 
desirable  that  the  escape  be  dead  beat.  It  is  now 
evident  that  if  this  arrangement  be  placed  in  the 
clock-circuit  in  concert  with  a  battery,  a  current 
will  flow  through  the  circuit  for  about  one  second 
in  every  minute. 

To  make  the  dock  we  begin  with  winding  a 
magnet.    The  wire  used  for  this  purpose,  and  the 


»a/  convenient  receptacle  below,  a  spiral  fusee 
t^njt  used  to  vary  the  effective  leverage  of  the 
*oght,  as  the  water-vessel  gradually  empties  itself, 
Urns  maintaining  the  necessary  equilibrium  through- 
put- Inclosed,  however,  I  send  a  sketch  of  what  is 
u  fsct  an  old  idea  carried  out  in  a  new  and  more 
practicable  form.  In  this  the  water  is  both  weight 
*od  regulator,  and  being  entirely  inclosed  there  can 
b>  no  waste  and  no  splashing  about.  H  H  is  the 
»«xlen  ease  inclosing  the  whole  ;  A  is  the  water- 
frota,  with  tubular  axis,  communicating  with  the 
»t«rior,  marked  B  B  ;  above  the  drum  is  tbebaxrd, 
C,  taming  freely  on  its  axis  in  one  direction; 
««  by  means  of  a  ratcbet-whed,  D,  and  click, 
•Tying  its  axis  with  it  when  turned  in  the  opposite 


The  drum  might  be  supported  on  bearings,  and  serve 
merely  as  a  regulator  to  the  descent  of  a  weight, 
which  would  make  another  variety  of  clepsydra. 

Plumb-bob. 

A  CHEAP  AND  SIMPLE  CLOCK. 
ri0716.}— '*  Clock  "  (qy.  25508,  p.  50)  would  like 
to  make  one  of  the  above  if  a  weight  could  be  sub- 
stituted for  water.  Although  I  should  be  sorry  to 
say  anything  to  induce  him  to  make  the  attempt,  I 
may  show  him  what  is,  in  my  opinion,  the  only  plan 
by  which  it  can  be  accomplished.  On  the  escape 
wheel  spindle  let  there  be  a  small  pinion  working 
into,  and  driven  by  a  toothed  wheel,  to  be  fixed  on 
another  spindle,  on  whioh  shall  also  be  a  small  drum 
or  barrel,  on  which  shall  be  wound  a  cord  to  carry 
the  weight.  "  Clock  "  will  here  perceive  that  the 
usual  clickwork  arrangement  will  be  necessary  to 
enable  him  to  wind  up  the  weight  when  ran  down, 
and  he  will  also  understand  that  a  very  small  weight 
will  be  required.  Now  here  comes  one  of  the  objec- 
tions asked  for  by  "W.  B."  (qy.  25555,  p.  51). 
The  escape  whed,  as  shown  in  the  drawing,  makes 
one  revolution  per  minute,  or  60  in  the  hour.  If  its 
pinion  has  6  leaves,  and  the  driving  whed  120  teeth, 
the  barrel  will  make  3  revolutions  per  hour ;  and  if 
the  barrel  be  lin.  in  diameter,  and  the  weight  hung 
upon  a  double  cord,  it  (the  weight)  will  descend  4iin. 
per  hour,  so  that  a  clear  space  of  9ft.  will  be  required 
for  the  weight  for  every  24  hours  of  the  dock  going. 
Other  objections  might  be  given  if  necessary,  but  I 
would  advise  all  readers  who  want  a  cheap  and 
simple  dock  to  spend  the  few  shillings  "  required 
for  the  above "  in  a  small  American  clock,  whioh 
shall  prove  itself  to  be  what  it  is  supposed  to  be. 
and  thereby  save  themselves  from  loss  of  time  and 
risk  of  disappointment.         A  Churchwarden. 


,  battery  power,  no  doubt  vary  according  to  the 
I  length  and  size-wire  of  the  circuit,  but  if  my  advice 
j  be  followed,  use  24  wire  always  for  this  purpose, 
I  and  connect  the  cells  for  electro-motive  force.  The 
<  magnet  should  be  of  softest  iron  obtainable  and 
I  well  annealed  after  shaping.  Whore  to  get  such 
iron  I  am  utterly  at  a  loss  to  say ;  I  only  have  one 
good  magnet  myself,  and  the  iron  of  that  has,  I  dare 
say,  been  bent  100  years,  since,  I  believe,  it  was  a 
link  of  an  old  chain.  Perhaps  some  one  will 
oblige.  Of  course  I  set  great  store  on  this  speci- 
men. The  magnet  being  annealed,  wound,  and 
soaked  in  paraffin,  we  will  suppose  it  6  centimetres 
long,  6  broad,  and  2fc  thick  in  the  coils,  1  centimetre 
being  iron.  I  cannot  do  better  here  than  say,  once 
for  all,  that  a  centimetre  may  be  taken  as  lin. 
and  a  mm.  at  A-  Thus,  the  magnet  is  nearly  2Jin. 
long.  I  wind  each  pole  separately  directly  on  the 
iron,  covered  with  paper,  and  join  the  outsides 
afterwards  by  twisting  and  soldering.  Avoid  bring- 
ing the  wire  too  near  the  ends,  which  should,  in 
my  opinion,  as  I  have  somewhere  before  mentioned, 
be  flat. 

A  piece  of  flat  brass  plate  forms  the  basis  on 
which  the  works  are  fixed,  as  much  for  convenience 
of  fixing  afterwards  as  for  firmness.  This  measures 
14cm.  square,  by  3mm.  thick,  and  having  been 
flattened,  cleaned,  and  polished,  a  piece  of  fiat  brass 
lcm.  wide,  and  ljmm.  thick,  and  10cm.  long,  is 
fixed  on  it  with  solder,  so  that  the  diagonals  of  the 
square  intersect  at  Stem,  from  one  end,  the  strip 
being  parallel  to  the  aide.  This  brass  can  be 
bought  in  lengths  lcm.  x  *15cm.  Holes  are  sow 
drilled  through  the  two  thicknesses,  at  tern,  front 
each  end,  at  the  intersection,  and  at  A,  3i  from  the 
intersection.  Thus  we  secure  correspondence  of 
the  perforations,  and  the  solder  can  now  be  fused  and 
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cleaned  off.  Tbe  strip  is  to  be  supported  by  the 
•nda  ou turned  pillars,  3  centimetres  nigh,  witb  oats 
at  each  end  ;  to  the  top  pillar  is  a  No  attached  a 
crosspiece  lOcin.  long,  lying  above  the  other.  At 
2cm.  from  the  nut  a  hole  is  drilled  on  the 
right-hand  side,  and  a  corresponding  one  below. 
In  these  holes  a  rocking-bar  is  placed— that  is,  a 
short  piece  of  brass  rod,  turned  down  at  the  ends, 
which  the  holes  are  afterwards  broached  to  fit — and 
another  in  the  holes  nt  A.  I  Bhould  here  mention 
that  I  hare  assumed  the  clook  face  11cm.  in  diara., 
as  that  i3  the  largest  size  porcelain  face  I  hare  been 
able  to  obtain.  A  third  rocking-bar,  or  rather  axle, 
is  situate  at  the  intersection,  and  is  continued  above 
for  about  2cm.  The  holes  are  drilled  about  3mm. 
before  broaching,  the  rocking-bars  and  pillars  about 
lcm.,  and  the  continuation  about  ljmm.,  tapered 
at  B.  Ad  iron  bar  12cm.  square,  and  9cm.  long, 
serves  for  armature ;  one  end  is  drilled  through  and 
driven  on  the  rocking-bar  A.  This  is  connected  by 
a  link,  with  the  lever,  E  F,  oscillating  on  the  rocking- 
bar,  D.  At  F  and  E  are  pillar*  with  set  screws 
(which  limit  the  motion  of  this  lever),  an  important 
condition,  and  at  E  is  a  ratchet  or  "  click,"  pressed 
by  a  light  spring.  On  the  nut,  G,  and  at  the  ends  of 
the  transverse  arm,  are  small  hooks  by  which  the 
face  is  held.  On  tbe  axle,  at  B,  ia  tbe  same  plane 
as  the  "  click,"  is  a  ratcbet  wheel  of  60  teeth,  5cm. 
diam.,  and  the  loose  motion  work  of  one  of  those 
4s.  6d.  painted  clocks  serves  admirably  for  the  par- 
pose  here.  The  most  important  features  of  the 
minor  arrangements  are — 1,  a  pillar  at  H,  to  which 
a  strong  spring  is  fixed  carrying  a  nut  and 
screw,  which  presses  against  the  lever ;  nnd  2,  a 
pillar  and  click  nt  K,  with  an  adjusting  spring  and 
screw,  similar,  but  weak.  The  magnet  is  fixed  as 
shown,  by  a  button  and  bolt,  and  nut.  It  is  now 
plain  that  a  small  linear  movement  at  the  armature 
is  considerably  magnified  at  E,  therefore,  the  joints 
should  have  no  play  at  all,  lest  the  action  should  be 
irregular.  And  the  mighty  moment  with  which  the 
armature  descends  upon  the  magnet  has  no  effect 
on  the  wheel,  but  only  draws  back  the  click : 
when  the  current  ceases  the  uniform  tension  of  the 
spring  pushes  the  wheel  forward.  It  is  here  the 
place  to  appreoiate  tbe  importance  of  exactly  ad- 
justing the  spring)  at  H  and  K.  I  have  been  sur- 
prised at  the  difference  in  accuracy  of  the  clock, 
according  as  this  point  is,  or  is  not  attended  to. 

One  advantage  of  this  machine  over  others  of  the 
kind  is,  that  the  current  flows  once  a  minute,  instead 
of  once  or  twice  a  second,  thus  effecting  a  saving  of 
battery  power,  while  fower  wheels  are  required.  An 
error  will  occnr,  if  at  all,  only  one-sixtieth  as  fre- 
quently ;  conversely,  when  occurring,  it  is  sixty  times 
as  influential.  Yet  the  former  advantages  remain. 
Instead  of  face  and  hands,  indeed,  we  might  have 
revolving  discs  advanced  by  a  projecting  pin,  and 
exhibiting  the  figures  through  nncoloured  parts  of 
the  glass  front  (as  figured  one  or  two  numbers  ago). 
Yet,  since  it  is  a  sinvijuA  non  that  care  be  bestowed 
on  the  construction,  we  have  thought  it  worth  while 
to  assume  the  purchase  of  a  unall  clock,  as  stated, 
such  outlay  being,  moreover,  attended  with  the 


MUST  THE  LEVER  NOTCH  BE  OILED 
OB  NOTP 
[10719- ] — " 8econds  Practical  Watch"  re- 
commends (No.  574,  p.  31)  that  the  lever  notch 
must  not  be  oiled,  and  gives  his  reasons.  Bnt  I  am 
sure  it  has  never  come  under  his  notice,  or  he  would 
have  had  a  different  opinion,  and  that  would  bo, 
that  the  roller-pin  must  be  oiled.  I  have  come  to 
this  conclusion  from  practical  observation.  My 
old  master  advocated  oil  to  the  roller- pin,  and  1 
always  kept  this  rule  until  some  two  years  ngo, 
when  I  went  where  it  was  taught  that  no  oil  must 
be  put  to  tbe  pin,  as  the  roller  must  fly  off  and  oil 
would  be  an  obstruction.  I  have  kept  this  rule 
until  lately,  when  I  made  the  startling  discovery 
that  the  amount  of  friction  in  the  roller-depth  was 
something  incredible.  I  found  both  sides  of  the 
notch  actually  indented  nnd  worn,  and  the  notch 
and  pin  covered  with  oxide  of  iron.  At  first  I 
thought  some  rouge  might  have  got  into  tbe  watch  ; 
further  examination  showed  it  resulted  alone  from 
the  friction  of  those  parts.  Now  in  oiling  put  the 
slightest  drop  upon  the  roller-pin  and  not  in  the 
notch,  and  should  the  roller  be  too  close  to  the  lever 
why  free  it  off  ;  bnt  if  the  proper  quantity  of  oil  is 
put  on  it  cannot  get  on  to  the  roller.  As  a  rule, 
watchmakers  have  a  tendency  to  swim  a  watch  with 
too  much  oil,  and  this  should  not  be,  especially  witb 
the  lover  notch.  P.  W.  B. 


HARMONIUM  REED8  —  A  JUSTLY  IN- 
TONED HARMONIUM.  AND  OTHER 
THINGS. 

|'1072O.l— I  am  glad  to  see  the  two  letters  on  the 
use  of  steel  reeds  for  harmoniums  (p.  72)  becau«e 
they  will  encourage  others  to  try  them.  "  W.  W.  G." 
is  undoubtedly  on  thcright  road  when  he  has  got  so 
far  a«  to  think  that  the  "  shape  of  the  reed  has  more 
to  do  with  the  quality  of  tone  than  anything  else," 
though  I  believe  it  is  not  quite  true  for  harmoniums. 
Rust,  and  I  suppose  a  difficulty  in  tuning  steel 
reeds  (qy,  imaginary?)  has  probably prevonted  their 
use;  but  I  do  not  think  rust  will  come  in,  because 
anything  in  the  shape  of  iron  or  steel  that  is  used 
(knocked  about)  seems  to  keep  tolerably  free  from 
rust,  and  as  to  the  tuning,  if  the  tips  of  the  vibrator 
are  soft,  1  do  not  think  that  would  interfere  much, 
as  "  A.  G."  testifies  when  once  tuned  steel  reeds 
14  stand  "  better  than  brass.  Makers,  however,  will 
scarcely  be  inclined  to  use  steel  because  their  in- 
struments often  wait  a  long  time  for  a  customer, 
and  so  the  vibrators  might  get  rusty.  Brass,  all 
things  considered,  is  easier  to  work,  and  so  is 
cheaper.  I  might  have  guessed  that  if  steel  reeds 
had  ever  been  employed  they  would  have  been  on 
"A.  G.'s"  instrument,  and  certainly  there  is  pres- 
sure enough  ou  it  to  test  anything.  What  ho  says 
about  "  voicing "  harmonium  reeds  is,  I  suspect, 
correct.  Not  much  can  be  done  in  that,  way  on  the 
harmonium,  I  am  afraid,  and  certainly  the  varieties 
of  tone  are  produced  by  other  means.  The  bassoon 
reeds  arc  very  different  from  the  cor  anglais  for 


instance,  as  are  the  channels,  but  both  are  of  Sft. 
advantage  of  the  clock  being  so  constructed,  that  pitch.  On  the  Aniericau  orgau,  however,  a  very 
while  the  "  motion-work,"  unaltered,  serves  the  great  difference  can  bo  made  by  what  is  termed 


purpose  hero  indicated,  the  "  works"  are  equally 
valuable  for  an  alphabetic  telegraph,  of  which  I  may 
have  something  more  to  say. 

"Ganot "  suggest*  "  a  series  of  levers  "  between 
the  armature  and  click,  as  a  means  of  modifying 
the  shock  occasioned  on  closing  the  circuit,  and  I 
found  my  first  clooks,  made  with  one  lever,  so  seldom 
in  order,  that  I  havo  adapted  the  expedient  of  re- 
making them.    But  four  out  of  six  are  on  bases  of 


voicing.  A  reed  can  be  niadoonthat  instrument  to 
give  a  round  smooth  tone,  only  differing  from  that 
of  the  stopped  diapason  of  the  pipe  in  "  volume," 
and  yet  with  an  exactly  similar  reed  placed  in  the 
same  tube  it  is  possible  to  get  the  stringy  reedy 
tone,  and  all  the  gradations  between.  I  do  not 
imagine  I  should  be  far  out  if  I  said  that  in  the 
same  tube,  and  with  exactly  the  same  sized  reeds, 
it  would  be  possible  to  get  half  a  dozen  different 


thick  mahogany,  which,  not  being  firm  enough,  J  qualities  of  tone.  "  A.  G."  thinks  the  term  may  be 
leave  the  other  two  alone  entirely  satisfactory,  truly  npplied  to  an  organ  pipe,  but  if  be  will  con- 
This  objection  is  completely  obviated  by  causing  the  1  aider  that  after  all.  and  reducing  the  phenomenon  to 
return  action  to  drive  the  clook.  The  advantage  of  I  Us  lowest  dimensions,  the  organ  pipe  is  only  an  air- 
levers  is  also  plain  on  considering  that  the  armature  !  reed,  there  seems  no  reason  whv  similar  effects 
is  in  more  intimate  proximity  to  the  magnet,  giving  should  not  be  obtained  with  a  reed  like  that  of  tbe 


tbe  arrangement  far  greater  power,  and,  therefore, 
certainty,  even  when  we  take  into  account  the 
leverage,  D  E.  The  long  hand  should  be  counter- 
balanced somewhere. 

I  believe  the  illustration  ia  only  now  needed  to 
make  all  clear,  these  notes  being  worth  observing  : 
To  fix  all  parts,  especially  the  magnet,  very  firmly  ; 
to  take  care  of  the  adjustments  at  H  and  K  ;  not  to 
use  watch-spring  for  tbe  clicks  ;  and  not  to  allow 
any  "  play,"  except  between  the  ratchet  and  clicks. 
Take  care  that  the  lower  pole  of  the  magnet  is  not 
too  clo»e  to  the  armature. 

The  clock  may  now  be  fitted  in  an  ornamental  or 
other  case,  by  lugs  or  screws  at  the  four  corners,  and 
the  magnet  placed  in  circuit  through  binding  screws 
as  nsual. 

Any  omissions  can  be  rectified,  with  the  editor's 
permission,  in  a  following  number. 

Iostephanua. 

[10718.}— It  has  ocenrred  to  me  how  would 
"  Dr.  H.  M.  M.'s"  clock  act  in  hot  or  cold  weather? 
And  again,  would  not  the  apparatus  to  "  lay  up  a 
store  of  energy  for  seasons  of  calm  "  bo  rather 
bnlky  if  it  had  to  provide  against  a  week's  calm  ? 

A.  Trotter. 


American  organ  which  is  beating  in  the  open  air.  I 
can  quite  see  that  the  harmonium  reed  being  always 
under  pressure  may  make  a  difference.  But  apart 
from  the  alterations  and  diversities  in  tho  "fine" 
of  the  organ  pipe,  I  take  it  that  the  principal 
varieties  of  tone  are  obtained  by  altering  the  shape 
of  the  air-reed.  The  month  of  the  pipe  determines 
this  shape.  The  wind  current  blows  generally  directly 
across  the  month,  and  it  is  that  portion  of  air 
which  stands  as  it  were  at  right  angles  to  the  wind 
current  which  forms  the  reed.  If  the  mouth  is  cut 
low  and  the  scale  is  wide,  we  have  a  thin  broad  reed  ; 
if  tbe  mouth  is  cut  high  and  the  scale  narrow,  we 
have  a  thick  and  narrow  reed,  and  if  a  bridge  is 
put  over  the  month  it  is  easy  to  see  that  another 
change  may  be  expected.  Undoubtedly,  tbe  shape 
of  the  "  fine,"  tho  column  of  air,  has  some  influence, 
as  have  also  the  "stoppers,"  Ac,  but  not  more,  I 
think,  than  the  shape  of  the  channel  or  the  tube  in 
the  harmonium  and  American  organ.  This  is, 
though,  rather  out  of  my  depth,  and  I  know  precions 
little  about  it ;  but  I  do  know  that  a  very  great  differ- 
ence can  be  made  in  the  American  instrument  by  a 
mere  alteration  in  the  bend  of  the  vibrator,  and  the 
reason  may  be  found,  as  "  Eleve"  suggested,  to  lie 
in  the  shape  of  tho  sound-wave,  which  is  determined 
by  the  shape  of  the  vibrator. 


I  see  yon  have  alluded  to  Mr.  Brown's  new 
justly-intoned  harmonium.  The  invention  is  really 
a  new  keyboard,  which  is  applicable  to  all  kinds  of 
keyboard  instruments,  and  if  all  that  i«  said  about  it 
can  be  endorsed  by  tbe  profession,  the  invention  will 
turn  out  a  very  remarkable  one.  Helmbolts  him- 
self has  acknowledged  tho  great  value  of  the  even- 
tempered  system,  but  he  acknowledges  so  much 
only  in  view  of  the  "  complications  '  apparently 
required  by  tbe  justly-intoned  system.  If  the  com- 
plications can  be  avoided,  as  it  seems  they  are  la 
Mr.  Brown's  patonted  keyboard,  Hclmholta  wiH 
have  very  littlo  to  say  in  favour  of  the  present 
system.  Mr.  Brown,  who  is  a  well-known  teacher 
of  music  in  Glasgow,  and  the  Euing  lecturer  at 
the  Andersonian  University  there,  has  invented  a 
keyboard  which  is  remarkably  simple,  and  which  so 
far  removes  the  objections  urged  agaiust  Colonel 
Thompson's  enharmonic  keyboard,  with  its  "  long, 
short,  and  serrated  keys,  quarrills,  flutals,  and 
buttons,"  that  it  is  easily  mastered  by  the  veriest 
novices  in  tbe  mystery  of  fingering.  The  Glasgow 
papers  speak  iu  favourable  terms  of  the  new  in- 
strument, and  when  the  patent  is  completed  I  will 
give  your  readers  a  better  idea  of  it.  It  is  a  note- 
worthy featuro  of  the  new  instrument,  or  rather 
keyboard  as  applied  to  a  harmonium,  that  whilo 
the  "  harmonies  are  harmonies  in  reality,  and  not 
merely  in  name,  some  of  tbo  defects  of  tbe 
harmonium  are  also  remedied.  Thus  in  the  new 
instrument  the  bass  docs  not  drown  the  treble, 
but  the  latter  appenrs  to  be,  as  it  were,  reinforcea 
by  the  justly  intoned  bass,  the  melody  standing  out 
clear  and  distinct  even  when  the  full  bass  accompani- 
ment is  played  in  octaves.  This  foct  alone  would 
commend  Mr.  Brown's  invention  to  the  attention  of 
musicians,  but  when  it  is  noted  that  thatij  only  one 
of  the  advantages  of  the  new  keyboard,  it  will  be 
readily  understood  that  the  invention  is  one  worthy 
of  moro  than  passing  notice.  Mr.  Brown  is  the 
author  of  a  little  work  on  "  Music  in  Common 
Things,"  in  which,  amongst  other  things,  he  says  : 
"  If  it  be  true  that  all  tho  sounds  in  the  harmonic 
series  are  contained  in  a  musical  sound,  as  its  com- 
ponent parts,  then  it  must  follow  that  if  all  the 
sounds  of  this  series  are  heard  together  they  should, 
when  combined,  produce  one  single  sound."  This 
may  be  easily  tried  by  striking  at  once  all  the  key* 
representing  the  sounds  of  tbe  harmonic  seriee 
which  are  coincident  with  the  musical  scale.  This 
may  be  done  by  constructing,  what.  Mr.  Brown  calls 
a  monopolytone,  a  piece  of  wood  bo  cut  as  to  de- 
press certain  keys  of  the  keyboard  contained  within 
t  he  width  of  29.  On  a  tempered  instrument  some 
of  the  required  sound)  are  missing,  but  a  good  idea 
of  the  effect  may  be  obtained  by  striking  simul- 
taneously F,  F,  C,  F,  A,  C,  F,  G,  A,  C,  E,  F. 
Without  a  diagram  I  could  not  give  a  more  definite 
idea  of  what  is  w»ut?d,  but  Mr.  Brown's  pamphlet 
ia  published  by  the  Tonic  Sol-Fa  Agency. 

Tho  "  Harmonious  Blacksmith  "  will  bo  delighted 
to  hear  that  a  Mr.  Burling  has  invented  a  method 
of  converting  the  piano  into  a  banjo  !  He  did  not 
go  further  than  provisional  protection,  so  that  any 
one  is  now  at  liberty  to  adopt  the  improvement.  It 
consists  in  a  bar  of  wood  traversing  the  width  of 
the  instrument,  and  with  strips  of  baize  and  parch- 
ment so  nffixed  that  on  actuating  the  bar  by  means 
of  a  pedal,  the  hammers  strike  the  wires  through 
tbe  baize  and  parchment,  and  so  imitate  the  banjo  ! 
It's  a  pity  the  inventor  did  not  adapt  the  "  bones  *' 
as  well.  A  patent  has  al^-o  been  applied  for,  the 
title  of  which  reads  "improvements  in  the  treat- 
ment of  tho  vibrating  metallic  portions  of  musical 
instruments  and  other  vibrating  articles."  Looks 
as  if  it  had  something  to  do  with  reeds  aud  wires — 
but  we  shall  see.  Saul  Byrne  a. 


ORGAN  SWELL. 

[10721.]— I  havk  read  with  interest "  J.  W.  B.'a" 
letter  (10700)  iu  your  issue  of  March  3lst,  in  which 
allusion  is  made  to  my  having  introduced  a"  general 
swell "  in  my  specification  given  at  page  4  m  your 
issue  of  17th  March,  and  I  have  to  thank  him  for 
bis  kind  intentions  in  submitting  bis  "  suggestion  " 
for  my  consideration.  But  does  "  J.  W.  B." 
really  believe  that  his  "  suggestion"  is  new  to  me? 
If  so,  I  may  be  pardoned  if  I  assure  him  that  I  hare 
constructed  in  my  own  organ  a  double  swell  (No.  1) 
on  spring-pedal  nction  aud  a  single  swell  (No.  2) 
on  balanced  pedal  action.  He  will  also  find  in  my 
last  specification  (printed  in  present  number),  that 
two  swells  are  introduced.  The  term,  "general 
swell,"  can  only  be  applied  in  the  case  when  stops 
from  both  manual  soundboards  are  inclosed  in  a 
single  chamber  or  swell  box,  and  are  generally 
affected  by  it.  I  do  not  see  any  advantage  >n  having 
the  open  diapason  inside  tbe  shutters  ;  on  the  one 
haud  the  swell  box  would  have  to  be  large  enough 
for  Rft.  pipes  (I  have  avoided  this  purposely  in  my 
first  specification),  and  the  pipes  could  not  be  used  in 
the  exterior  design  of  tho  instrument.  With  refe- 
rence to  the  concluding  paragraph  of  "  J.  W.  B.'s  " 
letter,  I  have  to  refer  him  to  my  fifth  number  of 
"  Practical  Hints  to  Amateur  Organ  Builders." 
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costly  chemical  process.  Instead  of  extracting  it 
from  clay,  it  is  found  more  practicable  to  extract  it 
from  a  mineral  called  cryolite,  which  is  brought  all 
the  way  from  Greenland.  Unless  some  of  the 
readers  should  desire  it,  I  will  not  trouble  you  with 
the  details  of  the  manufacture,  my  object  in  writing 
being  to  arouse  interest  in  the  subject.  I  don't  think 
our  practical  chemists  and  metallurgists  hare  given 
that  attention  to  this  subject  which  its  importance 
demands. 

The  man  who  can  discover  a  cheaper  process 
than  the  present  one  will  confer  a  great  boon  on  the 
industrial  world,  and  might  be  better  remunerated 
financially  than  if  he  had  discovered  a  gold-mine. 
Wanted,  then,  a  few  practical  chemists  to  turn  their 
attention  to  the  present  process  of  preparing  the 
metal  aluminum,  to  see  whether  it  cannot  be 
modified,  or  another  process  substituted,  so  that 
the  metal  could  be  produced  in  such  abundance 
that  it  could  be  used  for  the  many  purposes  for 
which  it  is  so  peculiarly  suitable. 

Huddersfield.  Wm.  Nettleton. 


MOTION. 

t 10728.1— Thxbs  are  a  few  points  in  letter  10686 
ich  "  Aletheus"  asserts  in  what  I  would  consider 
a  random  manner,  and  before  entering  upon  their 
consideration  I  shall  accept  the  definition  of  motion 
given  by  Mr.  E.  P.  Toy — viz.  :  Motion  is  caused  by 
the  continued  action  of  one  body  upon  another,  the 
word  action  here  expressing  a  state  of  unrest, 
activity,  and  change,  and  so  an  equivalent  for  the 
term  motion  itself,  in  the  sense  generally  accepted. 
The  first  statement  made  by  "  Aletheus,  to  which  I 
would  call  attention,  is  as  follows : — "  The  most 
general  definition  of  motion  must  exclude  all 
reference  to  matter."  Now  this  I  most  distinctly 
deny,  for  all  the  ideas  and  general  definitions 
existent  of  motion  are  derived  from  its  universal 
presence  in  everything  material,  and  it  is  quite 
impossible  when  considering  such  an  important 
subject  to  separate  the  cause  from  the  effect.  We 
recognise  two  things,  matter  and  motion — the  latter 
caused  by  the  action  of  the  former  ;  and,  although 
we  cannot  absolutely  define  the  effect,  it  is  utterly 
impossible  to  even  imagine  its  existence  without 
considering  the  canse.  "Aletheus"  acknowledges 
that  motion  pervades  the  whole  of  nature.  Now, 
there  is  no  matter  without  motion,  no  motion  with- 
out matter,  for  motion  is  the  continued  action  of 
matter,  and  therefore  the  two  ideas  are  inseparable. 
The  second  statement  is  one  which  I  am  surprised 
to  hear  from  such  an  intelligent  philosopher  as 
"  Aletheus" — viz.  :  "  The  very  existence  of  matter 
is  itself  a  question";—*.*.,  doubt ;  and  lastly  I  ask 
"  Aletheus"  to  explain  what  is  meant  by  the  "  non- 
material  condition  in  the  following .- — "  It  (meaning 
motion)  is  apparently  oftentimes  present  where  the 
material  condition  is  absent."  Konfouoius. 


HOLLEH  SKATES. 

[10729  ]— I  bio  to  assure  Mr.  Redmond  (10692) 
that  if  he  is  "worth  powder  and  shot"  he  will 
certainly  have  Plimpton  down  on  him  for  making  a 
skate  in  which  the  axes  are  made  to  converge  by  the 
tilting  of  the  foot-board.  I  have,  however,  lately 
seen  a  skate  in  London,  in  which  this  convergence  is 
produced  by  the  tilting  or  pressure  of  the  foot 
itself,  and  not  the  foot-board.  Unless,  therefore, 
the  Master  of  the  Bolls  should  hold  that  a  particular 
movement  of  part  of  the  body  can  be  patented,  we 
may  shortly  expect  a  little  more  liberty  in  the 
matter  of  roller  skating. 

Shall  I  be  out  of  order  in  saying  that  Plimpton's 

K'lent  illustrates  rather  the  abuse  than  the  use  of 
tent  Law  ;  and  for  that  reason,  and  no  other,  as  I 
have  not  a  penny  interest  in  rinks  or  skate  manu- 
facture, I  shall  rejoice  if  some  ingenious  Britisher, 
or  indeed,  Yankee,  upsets  it.  H.  B. 


PABM  CULTIVATION. 

[10730.]— At  this  season  of  the  year  a  little  in- 
formation as  to  the  best  artificial  mannres  for  various 
crops  would  be  very  acceptable.  Farmers,  espe- 
cially those  who  are  at  a  distance  from  manure 
manufactories,  and  from  railway  stations,  are 
beginning  'to  be  averse  to  buying  compounds  of 
unknown  origin,  under  the  name  of  "  special 
fertilisers."  They  are  beginning  also  to  have  some 
knowledge  of  chemistry,  and  to  believe  (rightly  or 
wrongly)  that  all  they  can  actually  apply  to  their 
soil,  with  benefit,  can  be  comprised  under  the  three 
heads  of  phosphoric  acid,  nitric  acid  or  ammonia, 
and  potash,  and  possibly,  to  a  small  extent,  soda, 
magnesia,  and  several  mineral  constituents. 

Now,  they  can  buy  "  super  phosphate,"  with  a 
definite  guarantee  of  "  soluble  "  bone  earth  ;  also 
nitrate  of  soda,  or  sulphate  of  ammonia,  and  muriate 
or  sulphate  of  potash,  and  common  salt,  as  well  as 
the  manure  compounders  ;  but  they  are  by  no  means 
certain  in  what  quantities  to  combine  and  apply 
them  for  the  several  crops  of  a  rotation.  And  yet 
it  is  evident  that  they  had  far  better  do  this  for 
themselves  (and  know  what  they  use  and  pay  for), 


with  such  admixtures  of  ashes  or  other  convenient 
material  as  mar  be  necessary,  than  pay  carriage  for 
uncertain  articles,  of  which  a  large  proportion  will 
infallibly  consist  of  soot,  charcoal,  and  gypsum. 

A  few  articles  on  agricultural  chemistry,  giving, 
if  possible,  simple  directions  for  outline  analysis  of 
the  now  important  artificial  mannres,  would  be  ex- 
ceedingly welcome  and  appropriate.  Agrioola, 

LATHE  FOB  D  BILLING,  Ac,  &c 
[10731  .T-8MING  an  appeal  from  the  "Har- 
monious Blacksmith  "  (on  p.  613,  Vol.  XXTT.)  for 
advice  about  a  little  lathe  arrangement  in  connection 
with  .microsoope-objective-grinding,  I  must  plead 
ignoranoe  of  that  subject.  I  regret  that  I  did  not 
answer  earlier.  J.  K.  P. 

CONTINUOUS  BLA8T. 
[10732.]— Having  seen  in  No.  573  a  sketch  of  an 
apparatus  for  causing  a  continuous  blast,  which 
seems  to  be  very  original  in  its  construction,  and 
likely  to  cause  a  deal  of  trouble  to  those  using  the 
same  in  consequence  of  the  jars  having  to  be  lifted 
and  pipe  reversed  by  hand,  I  send  the  following 
sketch  of  my  apparatus  for  continuous  blast,  which 
I  think  will  be  of  good  service  for  laboratory  pur- 
poses. It  was  my  original  intention  to  have  adopted 
it  instead  of  the  bellows  for  general  smith's  work. 
A  is  a  wooden  table  on  which  the  apparatus  is  fixed. 
B  B,  two  galvanised  or  tin  tanks  to  hold  the  water. 
C  C  C  C,  round  iron  guides  for  tanks  to  work  in.  D, 
cross  bar  that  couples  the  guides.  B  is  a  continu- 
ation of  D,  with  holes  in  it,  to  that  a  pin  may  be 
put  in  to  prevent  the  lever  from  moving  when  the 
Sake,  are  set  in  their  proper  position.  F,  a  bolt  and 


almost  exactly  the  same  extent  of  surface  of  black 
to  any  source  of '  light  as  did  the  black  disc  of  tlit 
radiometer.  Exactly  between  the  two  jars,  sod  at 
a  distance  of  6 in.  from  them,  I  placed  an  Argand 
gas  burner,  which  when  lighted  produced  ikm 
black  repulsion  in  the  radiometer,  and  caused  the 
thermometer  in  vacuo  to  rise  quicker  in  temperature 
than  the  water  surrounding  it.  After  the  gas  had 
been  burning  some  time  I  sheltered  the  jar  contain- 
ing the  radiometer  from  the  light,  and  waited  until 
the  thermometer  in  the  other  jar  had  risen  to  iu 
highest  point  and  the  mercury  had  become  tta- 
tionary :  this  point  showed  a  temperature  of  60\ 
The  screen  was  then  removed  from  between  the  gu 
light  and  the  radiometer,  and  the  water  in  the  jar 
containing  it  was  very  slowly  raised  in  temperature 
by  the  addition  of  a  little  boiling  water  every  five  or 
ten  minutes,  time  being  allowed  for  the  radiometer 
to  be  raised  to  the  same  temperature  as  the  water. 
The  motion  became  less  ana  less,  and  when  the 
water  had  been  raised  to  62°,  the  vanes  were 
stationary.  The  water  was  then  allowed  to  chill, 
and  motion  soon  commenced  again.  The  jar  was 
then  emptied,  and  rapid  motion  ensued ;  but,  when 
filled  again  with  water  exactly  at  60°,  the  motion 
ceased  in  a  minute  or  two— at  first  it  was  slow,  but 
became  less  and  less  as  the  vanes  and  residual  air 
were  heated  by  the  light.  This  experiment  I  re- 
peated many  times,  and  always  with  the  same 
result.  One  time  I  drew  the  water  from  both  jars, 
and  filled  the  one  containing  the  thermometer  with 
fresh  water  at  about  55°,  then  I  placed  the  gas  light 
at  a  certain  distance,  and  noticed  the  highest  pout 
!  attained  by  tile  thermometer,  and  filled  the  other 
jar  with  water  at  that  temperature,  and  placed  it  at 
the  same  distance  from  the  light.  The  motion  of  the 
discs  was  very  slow,  and  ceased  entirely  in  two 


nut,  fixed  to  the  leg  to  support  E.  O,  rubber  pipe 
for  water.  H,  tap  to  regulate  blast.  I,  branch 
rubber  blast  pipe.  J  J,  two  leather  clacks.  It 
will  be  seen  that  when  the  water  is  running  out  of  the 
top  tank  into  the  bottom  one,  the  delivery  clack  of 
the  bottom  tank  will  be  open,  while  that  of  the  top 
tank  will  be  shnt.  K  K,  air  clacks,  with  a  small 
spriug  attached  to  them,  just  sufficient  to  keep 
clacks  shut.  It  will  also  be  seen  that  while  the  water  is 
leaving  the  top  tank  the  air  clack  of  the  same  will 
be  open,  while  that  of  the  opposite  tank  will  be  shut. 
L  is  a  lever  for  reversing  the  tanks.  The  guides  are 
fixed  to  the  table  by  means  of  nuts.  Fig.  2  is 
worked  by  a  screw  where  larger  apparatus  is 
necessary.  A  four-gallon  tank  will  give  a  con- 
tinuous blast  "016  in  diameter  for  twenty  minutes, 
at  the  end  of  which  time  it  will  be  seen  that  it  is  merely 
necessary  to  reverse  the  lever  to  obtain  a  further 
supply  for  another  twenty  minutes,  and  soon.  The 
blast  can  be  considerably  increased  or  diminished  by 
alterinK  top  on  the  water  pipe. 
Bishop  Auckland.  James  Judge. 

RADIOMETERS. 

[10733.]— The  following  experiments  will,  I  think, 
help  to  prove  my  third  leading  principle  with  regard 
to  the  movements  of  radiometers,  which  appeared 
in  this  magazine  a  few  weeks  ago,  and  is  as  follows. 
No  source  of  light,  however  bright,  is  capable  of 
producing  repulsion  of  the  black  discs  unless  it  has 
the  power  of  raising  the  temperature  of  the  residual 
air  within  the  globe.  I  placed  a  radiometer  in  a 
glass  jar  filled  with  water,  so  that  there  was  an  inch 
or  more  of  water  all  round  the  globe.  In  another 
jar  of  exactly  the  same  size  I  placed  a  thermometer 
with  a  blackened  bulb  in  a  vacuum,  the  globe  con- 
taining the  bulb  being  almost  the  same  size  as  the 
radiometer  globe.   The  blackened  bulb  presented 


minutes ;  they  would  not  move  even  when  tbe  bgbt 
was  brought  to  within  half  the  distance;  »<"f 
brought  nearer  still  slow  motion  ensued.  By  best- 
ing a  radiometer  sufficiently  I  have  caused  the  du« 
to  revolve  against  direct  undiff used  sunlight  in  the 
middle  of  the  day,  but  have  not  yet  ascertained  the 
exact  temperature  necessary  to  insure  no  mobon  * 
the  vanes.  This  temperature  must  vary  with  m 
time  of  year,  weather,  Ac.  . 

In  reply  to  G.  H.  With.— In  his  experiment  1  W 
*'  reverse  motion  "  obtains,  because  the  radiometer 
is  giving  out  more  heat  than  it  is  receiving,  it  having 
been  taken  from  where  the  temperature  of  the  air 
was  at  56°  to  where  it  was  at  88°.  In  experiment  - 
slow  reverse  motion  ensued  from  the  same  reason , 
the  dark  chamber  under  the  north  wall,  in  all  pro- 
bability, not  being  so  cold  as  the  surrounding  sir, 
the  motion  would  not  be  so  great  as  in  experiment  . 
and  the  sudden  admission  of  diffused  sunlight  wouia 
have  the  effect  of  warming  the  black  vanes  and  pro- 
ducing repulsion.  If  the  temperature  of  the  radio- 
meter had  been  a  little  higher  the  sunlight  wouU 
not  have  produced  motion.  Tbe  brighter  the  sun- 
light the  higher  the  temperature  of  the  radiometer 
must  be  for  it  to  have  no  effect.  In  experiment  J 
the  radiometer  had  obtained  equal  temperature-  wiu 
its  surroundings  (melting  snow),  and  it  could  noi 
become  colder ;  there  was  therefore  no  tendency  w 
reverse  motion,  and  the  diffused  sunlight  had  a  con- 
siderable (heating)  effect,  and  rapid  direct  mouon 
was  the  result.  In  experiment  4,  tho  radiometer 
being  above  32°  F.,  it  was  losing  its  heat,  and  reverse 
motion  was  the  result.  This  motion  was  very  sligMj 
and  in  all  probability  would  have  been  overcome  b*a 
there  been  a  little  diffused  sunlight.  When  tne 
radiometer  had  been  covered  with  snow  for  n« 
minutes  (in  experiment  5)  its  temperature  was 


equal  to  that  of  the  surrounding:  snow  ; 
therefore  no  motion.   Had  the  radiometer  been  then 
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lowered  in  temperature,  reverse  motion  would  hare 
ensued ;  if  its  temperature  bad  been  raised  in  any 
way,  direct  motion  would  have  been  tbe  result.  The 
beating  effect  of  diffused  sunlight  on  the  black  vanes 
of  a  radiometer  cannot  be  inferred  from  the  tem- 
perature of  the  air  or  of  any  substances  surrounding 
tho  instrument.  I  have  a  good  thermometer  in  a 
vacuum,  with  a  globe  round  the  bulb  the  same  size 
as  a  radiometer  globe ;  the  bulb  presents  a  blackened 
snrface  to  any  source  of  light  equal  in  area  to 
that  of  the  black  disc  of  a  radiometer.  When 
this  thermometer  is  placed  side  by  side  with  a  good 
ordinary  one  in  the  open  air,  on  a  very  dull  day,  it 
i«  12°  or  15°  higher  than  tho  other  ;  in  full  sunlight 
the  difference  is  often  more  than  50°.  By  means  of 
this  thermometer  in  vacuo  I  can  ascertain  the  heat- 
ing effect  of  a  given  source  of  light  on  the  black 
surface  in  a  radiometer  at  a  given  distance ;  if  the 
radiometer  be  then  raised  in  temperature  to  this 
point,  the  light  has  no  power  to  produce  repulsion  of 
the  black  discs. 
Devizes.  H.  Alfred  Cunriington. 


BLOWPIPE. 

[10734. ] — Amongst  the  many  blowpipes,  small 
forges,  Ac,  published  in  yours,  I  have  not  seen  the 
following  idea  touched  on. 

During  some  experiments  with  a  perfume  dis- 
tributor, I  put  photogen  or  paraffin  into  the  bottle 
instead  of  perfume,  and  found,  on  blowing  the  spray 
into  a  hot  fire  or  over  a  lamp  with  chimney  off,  that 
a  stream  of  blue  white  fire  of  extraordinary  heat, 
extending  from  the  fire  up  to  the  mouth  of  instrument, 
was  the  result. 


gives  very  beautiful  colouration  when  covering  a 
metal.  The  membranes  are  as  diathormanous  as 
rock  salt  for  luminous  heat  of  a  lamp  or  a  candle ; 
they  allow  *91  of  incident  heat  to  pass,  but  with 
obscure  heat,  as  from  a  blackened  cube  of  water,  the 
diathermanouB  power  is  diminished,  and  they  are 
less  diathermanous  the  less  the  temperature  of  the 
source.  Polarising  piles  are  made  by  stretching 
collodion  films  on  zinc  frames,  and  piling  these  up. 
The  heat  is  thrown  on  the  surface  at  an  angle  of 
33°  30\  Such  piles  can  be  advantageously  used 
instead  of  the  mica  piles  in  study  of  radiant  heat. 
Then  very  delicate  vibrating  membranes  can  be 
made  of  collodion,  and  these  have  various  uses  in 
acoustics.  The  vibrations  can  be  perceived  by 
applying  to  the  vertical  membrane  a  small  pendulum 
consisting  of  a  pith  ball  suspended  by  a  cocoon 
fibre.  William  Edwards. 


DIAMAGNETISM. 

[10736.]— "  Beacon  Lough"  is  a  great  dabbler 
at  reasoning,  erudite  in  Franklandian  logic,  and 
deeply  addicted  to  modern  metaphysics,  I  therefore 
failed  to  convince  him  that  diamagnetism  was  moon- 
shine !  But  it  may  be  worth  while  to  try  a  simpler 
treatment  with  "  Camalodenum,"  and  for  that  pur- 
pose I  would  stipulate  for  two  preliminaries— (1), 
that  with  a  pair  of  scales  the  ascending  beam  is  not 
an  illustration  of  o  new  force,  antithetic  to  gravity  ; 
(2) ,  that  we  abandon  the  usual  forms  of  diamagnetis  m 
as  more  complicated  than  necessary,  by  a  central 
fixity  or  suspension. 

Let  us  have  one  powerful  magnetic  pole  surrounded 
by  a  fluid  medium  of  iron  solution,  into  which  we 
may  insert  thin  glass  globes  of  other  iron  solution, 
A  weaker,  B  stronger  than  the  medium.  What  then 
must  take  place,  and  what  will  our  reasoning 
powers  say  of  the  polarities  concerned  ?  We  know 
that  both  are  magnetics,  and  that  in  air  or  water 
both  would  be  attracted,  owing  to  a  comparative 
condensation  of  the  lines  of  force  therein,  such  as 
has  been  proved  and  well  exemplified  by  Faraday. 
But,  with  our  present  conditions,  A  would  be  re- 
pelled (may  I  say  diamagnetically,  which  is  intensely 
absurd),  and  B  would  be  attracted.  A  repelled, 
because  the  lines  of  force  would  condense  in  the 


A  Mr.  Gilbertson  has,  I  believe,  recently  pub- 
lished in  your  paper  a  description  of  a  disseminator 
which  only  requires  half  the  blowing  power  to  raise 
the  spray  the  one  first  mentioned  does.  Now, 
by  taking  off  the  indiarubbcr  capsule  A  and 
attaching  the  tube  of  a  good  double  blast  machine 
or  bellows  instead,  a  stream  of  minutely-divided 
spray  equally  mixed  with  air  will  be  the  result,  and 
this  can  be  lighted  by  placing  a  lamp  nnder  the  jet, 
which  supplies  the  necessary  warmth  in  the  case  of 
photogen,  whioh  is  the  only  oil  easily  got  here.  A 
more  volatile  oil  or  spirit,  say  benzoline,  wonld  be 
much  better,  and  in  that  case,  to  render  the  instru- 
ment safe,  it  should  be  made  of  metal,  and  the  little 
tubes  should  be  also  of  metal,  and  continued  out  to 
a  distance  of  6ft.  or  so  from  reservoir  before  being 
bent  up  to  form  the  burner  or  disseminator,  the  best 
means  of  nmking  which  would  be  by  attaching  to 
the  prolonged  tubes  small  nozzles,  made  from  por- 
tions of  common  plumbers'  blowpipes.  Of  course  it 
will  be  seen  that  by  changing  the  direction  of  these 
that  the  jet  can  be  thrown  in  any  direction,  say  up 
into  a  small  crucible  furnace,  under  a  little  steam 
boiler,  and  possibly  might  make  the  furnace  arrange- 
ment of  a  small  hot-air  engine  of  the  future  (et  hoc 
genus).  In  the  latter  case,  some  circular  wick  ar- 
rangement would  probably  be  required  to  light  the 
spray  as  it  was  thrown  into  the  furnace. 
Tipperary.  J.  C.  O. 

COLLODION  FILMS  FOB  EXPERI- 
MENTAL PURPOSES. 

f  10735.] — M.  Gripon,  in  the  Journal  de  Physique, 
calls  attention  to  the  numerous  useful  properties  of 
films  of  collodion  in  physical  operations.  There  are 
few  bodies  that  are  electrified  more  easily.  The 
films  stretched  on  wooden  or  metallic  frames  are 
thin,  transparent,  and  polished  like  glass  ;  they 
polarise  light.  The  thickness  (as  determined  in  one 
case  by  displacement  of  interference  fingers)  was 
between  '008  and  "009  of  millimetre.  Collodion 


better  conducting  medium,  and  proportionately  open 
out  in  the  worse  conducting  ball ;  B  attracted,  for 
inverse  reasons. 

Now,  if  gravity  really  subsists  with  the  ascending 
beam,  but  overpowered,  does  it  not  follow  that 
polarity  equally  subsists  in  A,  and  of  a  normal 
character,  although  relatively  weakened  by  the  better 
conducting  medium.  Any  ideas  of  transverse  or 
diapolaritv,  or,  worse  still,  of  opposite  polarity,  must 
be  scouted  by  any  ordinary  intelligence. 

Let  us  now  have  tubes  instead  of  balls,  and  the 
some  conditions  between  two  opposite  magnetic 
poles.  A  (or  the  parts  free  to  move)  would  be  re- 
pelled, and  for  the  same  reasons,  hence  its  trans- 
verse position  as  a  so-called  diamagnetic,  occupying 
the  field  of  weakest  force,  while  B  (or  the  parts  free 
to  move)  would  be  attracted  into  tbe  lines  of 
strongest  force,  and  hence  its  axial  position  between 
the  poles.  We  therefore  conclude  that  diamagnetism 
as  a  new  force  is  a  nonentity,  aud  a  stumbling- 
block  in  the  way,  retarding  just  ideas  of  the  relative 
conductivity  of  different  media  for  the  transmission 
of  polar  or  magnetic  force. 

It  is  comparatively  easy  to  prove  this,  but  the 
opposite  will  continue  to  be  taught,  and  it  is  not 
easy  to  stay  the  overwhelming  torrent  of  hypothetic 
confusion  which  affects  modern  science,  perpetuating 
an  exclusive  and  scholastic  cliquism,  while  the 
people  with  louder  voices  are  demanding  to  share 
the  divine  bread  of  truth.  Eclecticus. 


fan 


SWIMMING. 

[10737.] — In  answer  to  your  correspondent, "  Ring- 
d,"  on  the  above,  I  beg  to  inform  him  that  he  is 
unfortunately  under  some  delusion  when  he  asserts 
that  it  is  as  easy  to  swim  in  ISin.  of  water  as  in 
15  fathoms.  I  have,  no  doubt,  had  equal  experience, 
if  not  more,  than  "  Ringfad,"  aud  have  always 
found  a  marked  difference  in  swimming  in  deep  or 
shallow  water.  Does  "  Kingfad  "  know  that  faster 
times  in  swimming  races  are  always  made  in  deep 


water  than  in  shallow,  and  that,  I  think,  is  a  very 
striking  proof  of  buoyancy  of  the  former.  I  should 
very  much  like  to  see  "Ringfad"  swim,  say  1,000 
yards  in  15in.  of  water,  and  then  the  same  distance 
in  15  fathoms,  and  his  condition  at  the  finish  in  each 
case,  aud  I  am  sure  that  he  would  never  again  say 
that  one  is  as  easy  as  the  other  ;  and  should  "  Ring- 
fad "  make  up  his  mind  to  try  this  experiment,  I 
shall  be  very  pleased  to  place  a  bath  at  his  disposal 
to  try  the  shallow-water  swim,  and  there  U  plenty 
of  deep  water  close  by  for  the  other  test. 

Bristol.  Tom  Morris,  Ex-champion. 

[The  essence  of  the  question  under  discussion  is 
the  relative  buoyant  qualities  of  shallow  and  deep 
water,  and  not  merely  whether  one  can  swim  easier 
in  deep  or  shallow  water.  Of  course  one  can  swim 
easier  in  deep  water,  because  he  can  act  with  more 
freedom  and  lesB  fear.  The  idea  of  striking  out  and 
swimming  1,000  yards  in  water  15in.  deep  is  uncom- 
fortable to  think  of.  How  many  times,  without 
great  care,  would  the  swimmer  strike  his  knees  or 
his  toes  against  the  bottom  during  the  time?  The 
caution  constantly  imposed  on  him  would  assist  to 
tire  him,  as  we  from  experience  can  testify. — Ed.] 

[10738.1— Whether  it  is  easier  to  swim  in  deep 
than  in  shallow  water  is  a  question  which  cannot  be 
answered  positively,  being  a  matter  of  personal 
sensation,  and,  as  I  have  said  before,  incapable  of 
proof.  But,  so  far  as  the  truth  of  the  matter  may 
be  inferred  from  testimony  of  many  persons,  it 
appears  to  be  so.  That  your  correspondent, "  Ring- 
fad "  Getter  10666),  should  be  of  opinion,  from  a 
long  experience  of  swimming  in  dopths  from  15 
fathoms  to  as  many  inches,  that  there  is  not  the 
slightest  difference  perceptible  (whioh  is  what  he 
says),  does  not  tell  against  my  argument.  I  should 
suppose  that  it  would  be  so  within  those  limits.  The 
suggestion  I  made  originally  was  that  tbe  force  of 
gravity  affects  a  floating  body  in  a  less  degree  when 
over  deep  water  than  when  over  shallow  water,  and 
now  your  correspondent  asks  whether  I  "mean  to 
say  that  a  body  a  mile  out  at  sea  is  further  from  tho 
centre  of  gravity  of  the  earth  than  a  similar  body 
close  to  Bhore  '("  Ac.  I  meant  to  say  so,  and  do  now 
mean  to  say  so  (it  being  assumed  that  the  water  is 
deeper),  that  being  the  foundation  of  my  argument. 
Upon  what  testimony  or  upon  what  knowledge  does 
the  "  firm  belief"  of  your  correspondent,  "  Ring- 
fad," rest  that  "  a  body  floating  in  deep  water  dis- 
places exactly  the  same  amount  as  the  same  body  in 
shallow  water  of  same  density '("  This  reminds  me 
of  the  answer  of  another  correspondent,  "  Kamt- 
schatka,"  who  said  we  all  know  that  a  ship  draws 
the  same  depth  of  water  at  sea  as  it  does  in  harbour. 
If  "  Kamtschatka"  is  at  present  within  hail,  let  me 
say  that  I  for  one  disown  any  such  knowledge. 

I  see,  sir,  in  the  English  Mechanic  of  March 
10,  that  Mr.  C.  W.  Siemens,  F.R.S.,  exhibited  on 
the  24th  of  February,  before  the  Royal  Society,  on 
an  instrument  he  has  devised  to  ascertain  the  depth 
of  the  sea  without  a  sounding  line,  the  principle  of 
which  must  be  founded  upon  the  same  considera- 
tions as  those  which  occurred  to  me  when  I  ans  wered 
your  first  correspondent  on  this  subject,  and  it  was 
with  muck  pleasure  that  I  read  your  abstract  of  Dr. 
Siemens'  paper,  or  rather  of  his  observations  upon 
the  instrument  he  exhibited,  and  especially  so  as  the 
ideaoccurred  to  Dr.  Siemens  so  long  ago  as  1859.  I 
think  the  subject  is  one  of  vast  importance  in 
physical  science,  and  that,  if  it  be  established  as 
true,  experimentally  by  means  of  Dr.  Siemens'  in- 
strument or  otherwise,  the  consequences  I  have 
already  stated  must  ensue  ;  but  it  did  not  occur  to 
me  that  the  idea  might  be  turned  to  practical  account 
in  measuring  depths  of  water,  yet  that  must  cer- 
tainly be  possible,  the  instrument  being  sufficiently 
sensitive. 

Madeley,  Salop.  Charles  81agg. 

[See  also  an  article  on  the  Bathometer,  p.  87. — Ed.] 

A  CHEAP  AND  EFFECTIVE  COATING 
FOR  BOILEBS  AND  STEAM-PIPES. 

[10739.]— Having  been  troubled  with  the  loss  of 
heat  by  radiation  from  a  steam-boiler,  I  put  about 
20ft.  of  waste-paper  into  a  large  pot  and  boiled  for 
an  hour,  2ft.  of  soda,  and  sufficiency  of  water.  I 
then  added  1ft.  of  glue,  previously  melted.  A  por- 
tion of  this  mess  was  then  brought  to  the  consis- 
tence of  cream,  and  well  mixed  with  clean  6and  to 
the  thickness  of  plaster.  It  was  then  laid  on  with 
a  trowel — $in.  thick — on  boiler  and  pipe.  Being  a 
very  bad  conductor  of  heat,  and  durable  withal,  it 
Eerved  my  purpose  well,  and  it  may  serve  others. 

Metaux. 

GOURMET  OR  GOUBMAND. 
[10710.] — Curiously,  within  an  hour  of  reading 
"  J.  K.  P.'s  "  letter  (10646)  touching  above  subject, 
which  appeared  in  your  issue  of  24th  March,  I  camo 
across  the  following  passage  in  the  French  edition 
of  Dickens's  Christmas  Stories  :— "  Trottj^ 
coupait  et  utangait ;  il  counait  et  buvait  « 
et  niuchait,  passant  ' 
chaude,  puis  reven 
aux  tripes,  en  veri 
infatigable." 
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The  oysters  here  are  not  in  question — tripe  and 
potato  are  very  unmistakcahly  referred  to,  and 
scarcely  by  a  writer  who  could  possibly  need  to 
avoid  the  accusation  of  using  a  word  without  know- 
ing its  import.  The  translation  is  by  "  Mdlle.  De 
Saint- Romain  et  Mons.  De  Goy,  sous  la  direction  de 
8.  Lorain."  Gourmet,  by  the  way,  is  thus  explained 
in  "  Bellows'  Dictionary "  (a  recent  and  reliable 
one),  "  epicure,  judge  of  wines." 

It  would  be  interesting  to  hare  the  opinions  of  our 
French  subscribers  upon  this  question. 

Touchstone. 

[10741.J— In  answer  to  *'  J.  K.  P.,"  I  would  re- 
mark that  I  have  always  understood  gourmet  to 
mean  a  connoisseur  in  eating  and  drinking — "  en 
vins  et  en  mets."  I  should  say  a  good  cook  should 
bo  a  gourmet,  and  his  master  might  be  consequently 
a  gourmand.  I  have  not  Little's  dictionary  by  me, 
but  I  think  this  will  be  found  the  meaning. 

B.  Elgie. 

CLASSIFICATION  OF  THE  ELEMENTS. 

[10742.  J — The  following  experiment  seems  to  me 
to  go  far  towards  proving  the  fallacy  of  supposing 
that  an  electro- chemical  series  can  be  constructed  in 
which  the  elements  will  preserve  their  character 
under  all  circumstances. 

Copper,  as  usually  stated,  is  positive  to  carbon, 
i.e.,  if  plates  of  the  two  substances  be  immersed  in 
acidulated  water  at  the  ordinary  temperature.  But 
if  immersed  in  fused  lead  monoxide  at  a  bright  red 
heat,  the  carbon  becomes  positive,  and  is  apparently 
attacked  by  the  oxygen,  the  current  flowing  from 
carbon  to  conper  through  the  liquid.  It  will  be  ob- 
served that  the  active  ion  is  the  same  in  both  cases — 
viz.,  oxygen,  the  difference  of  temperature  appa- 
rently determining  which  plate  it  shall  attack. 

J.  B.,  Belfast. 

OXY -HYDROGEN  GAS. 

[10743.]— Ik  reply  to  "  B.  P.  A.,"  (letter  10656), 
I  send  an  account  of  the  explosion  taken  from 
another  paper  I  chanced  to  lay  my  hands  on.  I 
always  understood  the  same  as  "  B.  P.  A."  that 
the  vases  were  contained  in  separate  bags.  I  meant 
to  suggest  nothing  except  what  I  stated  in  my 
former  letter — vis.,  a  little  extra  caution  when  in- 
trusting the  gas  or  gases  to  assistants,  especially 
boys.  Uranium. 

[The  reports  in  the  local  papers  were  wrong.  The 
mixture  of  the  gases  was  made  by  one  of  the 
operators,  apparently  through  inadvertence.  "  Ura- 
nium's "  caution  was  not  at  all  out  of  place,  and  at 
a  meeting  last  week  of  the  Newcastle  Chemical 
Society,  when  the  matter  was  discussed,  his  recom- 
mendations were  repeated  by  one  of  the  speakers. — 
Ed.] 

METRICAL  SYSTEM  OF 
MEASUREMENT. 

t 10744.  |— I  am  sure  the  information  given  on  this 
ject  will  be  appreciated  by  the  readers  of  the 
English  Mechanic,  bat  if  we  are  to  become  ac- 
quainted with  the  metrio  system  we  must  "  learn  " 
the  values  of  the  terms,  and  "  remember  "  them. 
"  Tarn  o'  Shanter"  (let.  10681)  seems  to  disagree  with 
me  on  this  point.  I  do  not  speak  for  myself  so 
much  as  for  others,  for  I  have  a  fair  idea  of  the 
measurements  given  in  the  second  article  in  the 
current  number  of  the  English  Mechanic  without 
consulting  my  books,  which,  according  to  Mr. 
Hnghes,  are  not  correct.  Mr.  Hughes,  I  think, 
does  not  understand  that  I  should  like  to  see  the 
English  equivalent  in  round  numbers  put  against 
every  mention  of  the  metric  system  whenever  it  is 
made  use  of  in  article,  letter,  or  reply  to  query. 

A.  Trotter. 


GIFFARD'S  PISTON  PACKING. 
[10745.1—  Knowing,  as  I  do.  the  annoyances  that 
inventors  have  to  put  up  with,  I  do  not  willingly 
wish  to  throw  cold  water.  Ten  years  back  a  piston 
was  working  at  the  place  where  I  am  on  the  above 
principle  (viz.,  steam  packed),  but  the  fault  of  that 
piston  was  that  the  metal  rings  in  every  case  were 
made  in  segments.  Six  years  back  I  made  the 
metal  rings  in  one  piece  and  steam  packed  them. 
We  now  consider  them  to  be  as  good  a  piston  as  any 
made  ;  in  fact,  wo  have  them  in  most  of  our  engines 
and  steam  hammers,  and  we  have  two  of  them  in 
stock  ready  to  put  in  in  case  of  a  breakdown.  I 
think  they  are  as  freo  from  friction  as  any  piston 
made.  D.  H. 


Krupp  Guns.— The  Ti?n«s  Berlin  correspondent 
writes  : — "  Heautv  and  power  combined  are  the 
characteristics  of  four  pieces  of  ordnance  Herr 
Krupp.  the  great  {run  manufacturer,  has  presented 
to  his  Gorman  Majesty.  The  guns,  which  have  just 
arrived,  are  of  cast  steel  upon  the  latest  Prus-dun 
pattern  for  field  artillery,  and  rest  ui>ou  ebony 
carriages,  inlaid  with  raabogauy,  having  gold  rims 
and  knobs." 


REPLIES  TO  QUERIES. 


*.*  In  their  answers,  Correspondents  are  re- 
*pe<lfuUy  requested  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 


[2  W78.]— Gravity  Escapemont  (U.Q,.).— On 
each  side  of  the  pendulum  hangs  ono  of  the  pallets, 
which  are  lifted  by  the  pendulum  during  its  swing, 
and  fall  again  with  it.  But  after  each  pullet  has 
fallen  as  far  as  its  own  beat-pin  allows  it  to  go.  and 
before  the  pendulum  returns  to  take  it  np  again,  it 
is  lifted  a  short  distance  by  the  action  of  the  train, 
and,  therefore,  the  pendulum  has  not  so  far  to  lift 
it  as  it  subsequently  falls,  and  it  is  the  difference 
between  these  two  amounts  of  work  that  goes  to 
keep  the  pendulum  swinging,  leas  the  friction,  of 
course.— J.  K.  P. 

[24754.]— Milling  and  Lettering  the  Edges  of 
Coins.— I  must  really  apologise  to  our  esteemed 
friend,  thej"  H.  B„"  for  allowing  hia  query,  on  p. 
015  of  the  last  volume,  to  go  mo  long  without  au 
attempt  at  an  answer.  The  way  I  do  with  a  milling 
tool  is  to  run  the  lathe  half  a  dozen  times  round, 
holding  the  tool  in  contact  with  somo  slight  force 
applied,  and  then  to  look  and  see  whether  the  marks 
correspond  in  width  with  those  en  the  tool ;  if  they 
do,  all  serene:  if  not  I  turn  or  file  out  the  marks 
already  made,  and  hold  the  tool  a  trifle  aslant  for 
the  next  trial.  If  the  scrcw-hcad  or  what-not  is 
rounded,  doing  this  of  course  brings  the  tool  to 
work  on  a  different  diameter  from  the  previous  trip, 
and  in  one  or  two  tiials  yon  are  sure  to  hit  it  off. 
When  it  is  once  done,  the  chances  are  that  it  takes 
a  great  many  revolutions  of  both  work  and  tool 
before  the  same  teeth  full  into  the  same  notches 
again,  and  if  the  tool  is  not  cut  perfectly  evenlv  it 
rather  helps  towards  a  quick  result.  It  is  a  tedious 
operation  done  by  hand  on  hard  metals,  bo  I 
generally  hold  the  tool  in  the  slide-rest  to  save 
i.i  ii  -i'Ii  -.  If  the  milled-head  is  a  square-edge  one  as 
is  usual  in  telescopes,  Ac.  filing  out  the  marks  once 
or  twice  would  be  sure  to  bo  sufficient — "  C'est  le 
premier  pas  qui  coute." — J.  K.  P. 

[2495.-I.]— Triple  Object-glasses.— In  an  old 
book  of  mine—"  The  Economy  of  Nature  Explained 
and  Illustrated  oa  the  Principles  of  Modern  Philo- 
sophy," by  G.  Gregory.  D.D.,  date  1708— the  fol- 
lowing occurs,  which  I  copy  :— "  Yet  who  shall  set 
bounds  to  the  sagacity  of  man  ?  Mathematicians 
could  point  out  certain  combinations  of  forms  and 
refrangible  powers  by  which  the  rays  might  come 
colourless — as  the  white-making  rays  are  commonly 
called— to  the  eye  ;  and  a  celebrated  optician  of  our 
own  times,  Mr.  DolloatLhas  had  the  merit  of  realising 
in  a  great  measure  their  theories.  By  making  a 
compound  lens  of  three  different  substances  of 
different  refrangible  powers,  the  rays  of  light, 
which  were  dispersed  too  much  by  one  convex  lens, 
are  brought  nearer  to  an  union  with  each  othor,  and 
the  telescopes  made  with  an  object-glass  of  this 
kind  are  now  commonly  used,  and  well  known  by  the 
name  of  'achromatic  telescopes.'  "...  "The 
object-glasses  of  Mr.  Dollond's  telescopes  are  com- 
posed of  three  distinct  lenses,  two  convex  and  ono 
concave,  of  which  the  concave  one  is  placed  in  the 
middle."  I  suppose  that  where  the  dispersive  power 
of  a  convex  lens  is  mentioned  its  decomposing,  not 
its  refracting,  power  is  meant. — Harry  Wathon. 

[3-4089.] — Screw-cutting.— I  have  not  seen  any 
answer  to  this  query,  bo  1  mention  that  a  picture 
of  the  necessary  arrangement  is  given  in  Holtz- 
apffel's  "  Turning  and  Mechanical  Manipulation," 
p.  662.  Practically  it  will  not  do,  as  it  requires 
either  an  extra  slide  to  the  rest  for  tho  purpose  of 
adjusting  the  wheels  accurately  in  gear,  and  will 
then  cut  nothing  but  luft-handed  screws,  or  else 
must  have  a  wheel-plate  or  "  radial  arm  "  for  curry- 
ing the  wheels,  iu  which  case  it  will  no  longer  be 
what  it  is  supposed  to  be,  to  say  nothing  of  the 
awkwarduess  of  the  connection  being  mado  in 
front  of  the  mandrel-head  stock.— J.  K.  P. 

[25031.]— Rifle  Shooting  (U.Q.).-It  is  very 
generally  considered  an  advantage  to  reverse  the 
bar,  especially  with  the  addition  of  a  fine  vertical 
lino  of  white  metal.—  Artillery  Captain. 

[250.'il.]— Rifle  Shooting  (U.Q.).— lioversing 
the  sliding  bar  is,  no  doubt,  an  advantage,  as  it 
gives  the  means  of  aiming  at  the  bull's-eye.  or  any 
other  required  spot  of  the  target)  when  wind  woulil 
cause  the  aim  to  be  off  the  target  using  the  V-noteh. 
Of  course  it  requires  some  practice ;  but  the  chief 
matter  to  be  attended  to  is  to  have  the  upper  edge 
well  blncked,  as  reflected  light  will  quite  spoil  the 
aim.  After  blacking  with  buniiug  camphor  a  lino 
may  be  drawn  at  whatever  part  of  tho  slide  the  aim 
will  requira.  This  can  be  done  iu  a  minute,  and, 
after  being  once  tried,  will  be  always  used.  A  good 
way  to  put  on  tho  line  is  to  wrap  a  single  thread 
round  the  slide,  and  theu  smoke  with  camphor.  For 
the  back  position,  which  is  being  so  much  used  now, 
the  bur  reversed  with  line  or  lines  is  specially 
adapted,  as  the  distance  from  the  eye  enables  the 
lines  to  be  perfectly  seen. — M.  S. 

[25101.]— Rifle  Barrels  (U.Q,.).— I  do  not  believe 
the  ]>ortion  bored  out  would  be  of  any  service  ; 
much  better  cut  the  barrel  shorter  at  once,  since 
the  only  thing  to  be  gained  is  less  friction.— 

Artillery  Captain. 


[25101.]— Rifle  Barrels  (U.Q.).— Boring  out  tho 
rifling  to  within  a  few  inches  of  the  mnzzle  was  one 
of  those  chimerical  propositions  so  frequently  made 
in  reference  to  warlike  natters.  It  was  triad  two 
or  three  years  ago.  but  without  encouraging  results, 
I  imagine,  or  we  would  have  heard  more  of  it.  The 
defect  is  that  the  bullet,  after  having  gained  great 
velocity,  dashes  against  the  rifling,  and  tkercby 
tears  it  away  quickly.— M.  S. 

[251 25J— Electric  Alarm  — For  the  information 
of  "  G.  W.  H.  C."  and  F.  C.  Putley  I  will  describe 
one  I  fitted  to  a  small  lever  clock  a  few  months 
since,  which  answers  first  rate ;  it  is  very  similar  to 
"  Electro's,"  but  I  think  neater  and  more  to  be 
relied  on.  D  is  a  disc  of  thin  sheet  brass,  with 
notch  cut  in  it ;  through  the  centre  is  soldered  a  tin 
tube  to  slip  tightly  on  the  spindle  of  wheel  that 
carries  the  small  hand  of  clock,  with  two  brass 
pins  soldered  on  the  outer  face  just  long  enough  to 
project  through  the  face  of  the  clock  to  turn  the 
disc  round  with.  S  is  a  piece  of  brass  wire  about 
'in.  thick,  screwed  at  one  end  about  lin.  down  aud 
three  nuts  fitted  ;  the  other  part  is  hammered  flat  to 
form  a  spring  and  filed  down  to  tho  required 
stiffness,  which  of  course  must  not  be  great.  The 
end  that  presses  on  edge  of  disc  has  n  small  notch 
cut  in  to  prevent  slipping.  P  is  another  brass 
wire,  same  thickness  as  S.  with  three  nuts  and  bent 
as  in  sketch.  Take  off  the  clock  face  aud  hands, 
bore  two  holes  through  the  side  of  clock  case,  one 
above  the  disc  and  tho  other  below,  as  Bhown, 
then  by  means  of  two  nuts  fix  each  wire  in  position ; 
tho  other  nut  serves  to  connect  the  wires  from 
battery.  All  is  hidden  when  tho  face  is  put  on.  A 
small  piece  of  platinum  should  lie  soldered  on  the 
spring,  S,  where  it  drops  on  P,  also  a  piece  on  the 
end  of  P  to  form  more  perfect  connection.  The 
action  is  thus  :— Suppose  six  o'clock  is  the  time  yon 
require  to  rise  in  the  morning  at  six  o'clock  in  the 
evening  tnrn  the  disc  round  by  means  of  the  pins 


until  the  spring  drops  into  the  notch  and  falls  on  P  | 
the  connection  is  then  made.  As  the  clock  moves 
the  disc  raises  S  until  six  o'clock  a.m.,  when  it 
drops  and  sets  tho  bell  ringing.  My  clock  is  in  the 
kitchen,  and  the  wires  go  through  ceiling  to  bell 
hanging  on  wall  in  bedroom.  A  simple  break  I 
made  thus: — I  soldered  a  small  plate  with  two 
screw  holes  on  3in.  of  ',in.  brass  tube  and  nailed  it  to 
the  wall  in  bedroom:  I  theu  put  a  small  piece  of 
cork  in  the  bottom  of  tube,  cut  one  of  the  wires 
from  battery,  filed  one  end  to  a  poiut  aud  pushed  it 
up  a  short  way  through  the  cork  ;  to  the  other  wire 
I  soldered  Sin.  of  gilt  picture  cord  with  a  brass 
wire  3in.  long  soldered  to  the  other  end  of  picture 
cord,  then  poured  a  small  qunntity  of  mercury  into 
the  tube.  When  I  retire  for  tho  night  I  merely 
have  to  wind  up  tho  clock  and  put  the  brass  wire  at 
end  of  picture  cord,  into  the  tube,  which  forms  the 
connection.  When  the  bell  rings  iu  the  morning  I 
have  to  travel  across  the  room  to  take  the  wire  out 
of  tube,  which  breaks  connection,  uud  by  that 
time  I  am  quite  awake.  Gilt  picture  cord  forms 
good  flexible  connections  to  the  clock  ;  solder  about 
bin.  to  cud  of  each  wire.— Spider. 

[25155.]— Potential  Energy.— I  thought  I  had 
mado  tins  sufficiently  clear,  but  am  delighted  to 
give  M  0.  W.  H."  further  information.  During  the 
process  of  oxidation  more  heat  is  evolved  when  a 
spring  is  wound  up  than  when  it  is  not.  Perhaps 
"C.  W.  H."  has  observed  t parks  fly  from  the  rails 
under  the  break-vans  when  a  heavy  train  was  being 
quickly  checked.  This  is  the  kinetic  energy  of  the 
train  transformed  into  heat.  On  the  same  principle 
Joule  obtained  his  unit  of  heat.  Similarly  the 
potential  energy  of  a  smith's  arm  in  the  shape  of 
muscle  and  bone,  when  move4  by  the  act  of  volitio"*, 
cbuuges  that  energy  into  kiuetic,  and  the  product 
of  tho  blow  on  the  anvil  is  heat ;  as  u  piece  of  cola 
iron  may  be  made  hot  by  excessive  hammering,  so  u 
epriug  wound  up  possesses  potential  energy,  and  is 
similarly  transformed  into  heat.  Doubtless  "  0. 
W.  H."  has  performed  the  experiment  of  burning 
a  watch  spring  iu  a  jar  of  oxygen  :  if  not  he  can 
feel  the  heat  due  to  oxidation,  and  equal  iu  amount 
to  the  heat  dissipated  in  minute  quantities  by  the 
action  of  the  oxygen  in  the  wfr?  Combining  Rhus 
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two  results  he  will  be  able  to  exclaim.  "  I  hare 
found  it!"  "Ramus"  and  "J.  C.  R.  L.,"  I 
venture  to  say,  are  wrong  in  their  ideas  of  energy. 

— Sniftino  Clack. 

[25156.1— Potential  Energy.— The  only  way  to 
deal  with  a  question  of  this  sort  seems  to  be  to  form 
a  mental  image,  a  clear  idea  of  ererything  that 
takes  place.  Let  us,  therefore,  see  exactly  what 
occur*  in  the  case  proposed.  Firstly,  what  is  the 
condition  of  the  spring  when  it  is  wound  up  ?  In 
this  winding  the  molecules  of  iron  on  the  outside  of 
the  spring  are  dragged  away  from  one  another  as 
the  spring  is  bent,  and  are  kept  farther  apart  from 
one  another  than  when  at  their  normal  distance ; 
on  the  inside  of  the  spring,  on  the  contrary,  the 
molecules  are  compressed  together,  and  are  held 
closer  than  when  at  their  normal  distance.  When, 
therefore,  tho  spring  is  oxidised,  and  each  atom  of 
iron  or  steel  combines  with  its  atom  or  two  atoms  of 
oxygen,  each  is  drawn  away  from  the  whole  mass  of 
the  spring,  and  those  on  the  outside  are  brought 
hack  again  to  their  normal  distances,  attracting 
one  another  as  usual ;  those  on  the  inside  of  the 
corro  of  the  spring  are  in  the  same  way  brought 
back  to  their  normal  distances,  repelling  one  another 
as  usual.  So,  little  by  little,  and  for  that  Terr 
reason  unnoticed,  the  potential  energy  produced  in 
molecular  displacement  by  the  winding-up  is  repro- 
duced during  the  oxidation  by  an  identical  molecular 
displacement  the  return  of  the  molecules  to  their 
relative  position.  The  iron  oxide,  however,  has  not 
the  same  rigidity  or  molecular  cohesion  (?),  and  can- 
not preserve  its  shape  as  the  original  steel  spring. 
It  seems  to  me  that  there  is  no  more  heat  produced 
in  the  oxidation  than  when  the  spring  is  unwound, 
bat  it  is  a  cose  of  molecular  motion  in  the  first 
instance,  being  compensated  for  by  actual  molecular 
motion  afterwards.  The  difficulty  found  in  explain- 
ing such  a  case  is  owing  to  the  potential  energy  here 
not  being  produced  by  the  transference  of  a  body 
from  one  place  to  another  against  the  opposing  force 
of  gravitation,  as  in  raising  a  stone  to  a  shelf,  in 
which  case  the  product  of  the  disintegration  of  the 
stone  would  fall  with  no  less  energy  than  the  original 
stone ;  but  it  is  a  case  of  energy  rendered  potential 
by  the  transference  of  molecules  against  the  opposing 
force  of  molecular  cohesion.  This  explanation  seems 
to  me  to  account  entirely  for  the  disappearance  of 
the  potential  energy  without  the  assumption  of 
more  heat  being  produced :  but  the  chief  object  of 
my  attempt  at  an  explanation  is  that  those  of  our 
readers  who  thoroughly  understand  such  subjects 
may  have  their  interest  awakened  in  the  apparent 
paradox,  and  enlighten  those  of  us  who  are  yet  in 
the  dark.-H.  Miees. 

[26178. J— Circular  Cutter.— As  to  size  and  shape 
for  grooving  taps,  taking  Whitworth's  taps  as  stan- 
dard, the  cutters  are  about  half  as  thiok  as  the  tap 
to  be  grooved,  and  are  semicircular  on  the  edges. 
The  taps  can  be  held  between  the  lathe  centres  and 
the  position  of  grooves  determined  by  a  division 
plate,  and  grooved  with  an  apparatus  represented 
in  the  English  Mechanic,  December  3,  1889,  No. 
245,  p.  281,  in  the  manner  described  there ;  or  else,  if 
you  have  a  vertical  slide-rest,  the  chuck  shown 
October  22,  1869,  with  the  addition  of  a  point  or 
back  centre  to  hold  the  othor  end  of  the  tap,  also 
bolted  to  the  face  of  the  vertical  slide,  is  all  you 
require.  I  have  fluted  many  a  tap  by  mere  inlaying 
in  a  groove  in  a  block  of  wood,  screwed  to  an  ordi- 
nary (very)  slide-rest  of  wood.  In  tho  latter  ease 
the  cotters  are  nsed  on  a  chuck,  or  on  the  spindle  of 
the  cutter  frame,  in  No.  246,  placed  between  the 
lathe-centres.  I  am  not  at  all  surprised  at 
"  J.  C.  M.."  or  any  ode  else,  neglecting  or  refusing 
to  answer  "  Lilly's"  query. — J .  K.  P. 

[25244.]— Oat  Cake.— I  do  not  suppose  that  the 
way  we  make  oat-cakes  at  home  is  the  proper  one, 
or  that  the  product  is  equal  to  that  of  some  of  the 
receipts  which  have  already  appeared  ;  but  at  least 
our  oat-cakes  are  equal  to  those  sold  in  confectioners' 
shops  in  the  City  at  one  penny  each,  and  that  is 
quite  good  enough  for  me.  We  get.  then,  the  best  coarse 
Scotch  (real)  oatmeal,  pour  a  little  boiling  water  on 
it,  mix  in  a  little  salt  and  dripping,  and  work  it  up 
well  with  a  spoon  till  it  is  stiff.  It  is  then  rolled 
out  thin  Qin.),  and  put  into  the  oven  on  a  tin  or  a 
plate  in  the  ordinary  manner,  being  previously  cut 
into  sectors.  I  find  that,  allowing  for  firing,  6d.  is 
the  cost  of  about  a  score  of  oat-cakes  similar  to 
those  sold  in  the  city.  The  dripping  is,  of  course, 
only  a  luxury.— Saul  Etmea. 

[25244.]-Oat  Cake.— I  think  "Gowrie"  is  not 
strictly  correct  in  saying,  "  Down  in  England  the 
word  cake  may  be  applied  to  this  article  of  food, 
but  in  Scotland  'bannock'  is  the  proper  word." 
Scotland  is  called  the  "  Land  o'  Cakes,"  I  never 
heard  it  called  the  "  Land  o'  Bannocks."  Burns,  in 
addressing  his  country  and  countrymen,  says — 
"  Hear,  Land  o'  Cakes,  and  brother  Scots, 
From  Maideakirk  to  John  o'Groats." 
Bannocks  may  be  made  of  oatmeal,  or  pea  meal, 
but  the  nutionnl  bannock  of  Scotland  is  made  of 
barley  flour.  Hyslop,  in  his  glossary  of  Scotch 
words,  says—"  Bannock,  home-baked  flour  cakes,  or 
'scones.'"  Burns  don't  mention  oatmeal  ban- 
nocks, but  he  wrote  a  song  called  "  The  Bannooks 
o'  Barley."  I  should  say  Burns  is  a  good  authority 
on  this  subject.— More  Light. 

["252-W .]—  Oat  Cake.— I  am  afraid  some  of  the 
recipe*  given  for  oat  cake  by  your  correspondents 
will  prove  rather  unpalatable.  I  give  a  better  one. 
Four  handfuls  of  oatmeal— which  must  be  good,  a 
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pinch  of  salt,  and  a  pinch  of  bicarbonate  of  soda, 
half  a  teacnpfol  of  cream  (or  about  2os.  of  butter 
instead).  This  is  pot  in  a  bowl  with  a  little  luke- 
warm water  to  moke  a  stiff  dongh.  Mix,  but  don't 
knead  it  too  much.  Turn  it  out  on  a  pastry  board 
and  roll  with  roller  to  the  thickness  of  Jth  of  an 
inch,  or  even  less.  The  cream  or  butter  makes  it 
brittle,  but  the  thinner  the  better.  Bake  one  side 
on  the  girdle  or  bake-stone,  and  toast  the  other  side 
before  the  fire.  This  makes  one  large  cake  which 
may  be  cut  whilst  on  the  girdle  into  eight  segments. 
Qive  the  cakes  a  toast  in  the  oven,  or  before  the 
fire,  before  using  them. — H.  B.  F. 

[25244.1— Oatmeal  Cake.— "  Brewer  "  will  have 
learned,  from  the  various  answers  sent  to  his  ques- 
tion, that  opinions  differ  as  to  the  best  way  of 
making  oatcakes,  and  I  fear  he  will  be  a  little 
puzzled  which  way  to  choose.  I  have  seen  them 
made  in  all  the  ways  mentioned  bv  those  who  have 
replied  to  the  query,  but  although  all  were  called 
oatcakes  they  varied  very  much  in  palatability  and 
in  wholesomeness.  I  therefore  venture,  after  all 
the  information  given  on  the  subject,  to  give  a  few 
words  of  advice,  the  result  of  some  experience  and 
study.  1.  Let  the  oatmeal  be  of  medium  size  in  the 
grain.  If  coarse  oatmeal  be  nsed  the  cakes  will 
not  bear  kneading  oat  to  the  proper  thinness,  but 
will  break  in  pieces ;  if  the  finest  be  used  the  cakes 
will  be  tough ,  not  crisp,  as  they  ought  to  be.  2. 
Use  cold  water  only  in  making  the  dough.  If  hot 
or  lukewarm  water  be  used  the  cakes  will  also  be 
tough,  and  quite  wanting  in  the  peculiar  sweetness 
that  cakes  made  with  cold  water  have.  The  use  of 
fine  oatmeal  and  hot  water  certainly  makes  the 
work  easier  to  the  person  making  the  cakes,  and 
?1bo  produces  a  better-looking  article,  but  just  as 
surely  makes  the  cakes  much  less  pleasant  to  eat. 
3.  Use  no  fat,  nor  carbonate  of  soda,  nor  anything 
but  oatmeal,  cold  water,  and  just  as  much  salt  as  is 
used  in  the  making  of  bread  from  flour.  Fat  and 
carbonate  of  soda  both  cause  the  cakes  to  be 
shorter ;  but  both,  especially  the  former,  have  a 
great  tendency  to  produce  heartburn,  and  other  un- 

Sleasant  results,  in  the  eater.  Cakes  properly  made 
on't  require  any  such  devices  to  make  them  very 
pleasant  eating.  4.  Knead  np  the  dontrh  as  quickly 
as  possible,  and  make  no  more  dongh  at  a  time 
than  is  enough  for  one  cake,  which  cat  into  three  or 
four  sections  for  convenience  of  handling.  If  the 
dough  is  made  in  a  lump  for  a  number  of  cakes 
those  that  are  baked  last  will  not  be  so  crisp  and 
sweet  as  the  first  baked.  The  size  of  the  cake  will 
be  determined  by  the  diameter  of  the  hot-plate  or 
griddle  on  which  it  is  to  be  baked,  bat  cakes  of  small 
diameter  are  more  easily  made  by  persons  unaccus- 
tomed to  the  work.  6.  Make  the  cakes  thin,  as 
little  over  an  eighth  of  an  inch  as  possible.  If 
rolled  out  thicker  than  that  they  will  not  have  the 
nioe  crispness  that  a  good  oatcake  always  has.  0. 
Bake  the  one  side  on  the  hot-plate  over  the  fire  just 
as  mnch  as  will  serve  to  stiffen  the  cake  sufficiently 
to  bear  its  own  weight  when  set  on  ed«e  in  the 
toaster  before  the  fire.  Tho  more  the  baking  is 
done  before  the  fire  the  better.  Lastly,  do  not  oat 
them  hot  if  yoa  haye  any  regard  for  your  digestion, 
and  keep  them  until  used  in  u  perfectly  dry,  and,  if 
possible,  rather  warm  place.  Oatmeal  porridge  (the 
real  Scotch  sort)  is  made  of  oatmeal,  water,  and 
salt  only,  no  sweetmilk,  buttermilk,  nor  butter 
being  used  in  the  preparation  of  the  food,  although 
all  of  these  articles  may  be  uned  as  relishes  with  it. 
It,  too,  is  best  made  from  meal  of  medium  coarse- 
ness. I  have  tried,  in  Ireland,  tUe  Dublin  or  Varlovr 
oatmeal  recommended  by  Dan.  Rosen,  but  to  me  it 
was  the  very  reverse  of  palatable  after  being  steeped 
in  water  for  a  night,  and  not  much  better  when 
cooked  for  the  long  time  necessary  when  the 
steeping  is  dispensed  with.  The  water  must  be 
boiling  when  the  meal  is  stirred  in,  and  it  must  be 
stirred  in  carefully,  and  gradually,  and  not  thrown 
in  all  at  once,  and  the  stirring  must  be  continued 
during  the  time  of  boiling,  which  should  not 
be  less  than  fifteen  minutes.  I  have  porridge 
for  snpper  every  night,  and  it  is  boiled  that 
length  of  time,  but  many  people  like  it  boiled 
longer.  If  longer  boiled  the  grain  of  the  meal  gets  too 
soft  for  my  taste,  and,  of  course,  the  porridge 
gets  thicker.  Porridge  is  more  palatable  when  a 
plate  or  other  flat  dish  is  nsed  for  it  than  when  it  is 
put  into  a  bowl  or  basin.  When  a  plate  is  used  the 
moisture  evaporates  more  quickly  and  equably  than 
it  does  from  a  bowl,  and  the  porridge  can  be  eaten 
sooner  after  cooking,  and  the  sooner  it  is  eaten  the 
pleasanter  it  tastes.  Brose  is  another  Scotch  food 
made  from  oatmeal,  and  is,  I  think,  the  food  most 
quickly*,cooked  of  any  used  by  civilised  men.  The 
process  is  as  follows :— Put  a  handful  of  oatmeal 
into  a  good  sized  basin,  add  a  large  pinch  of  salt, 
pour  about  a  pint  of  boiling  water  over  it,  stir  with 
the  handle  of  a  spoon,  when  the  meal  will  form 
little  lumps.  Don't  break  these  lumps,  but  pour  in 
balf-a-piut  of  either  sweetmilk  or  buttermilk  and 
the  cooking  is  complete.  Eat  immediately  after 
cooking.  "Don't  let  any  one.sav  he  doesn't  like  it 
until  he  has  tried  it  some  day  when  the  appetite  is 
keen.  Some  add  a  piece  of  butter,  but  tho  brose  is 
moie  wholesome  without  it ;  indeed  all  preparations 
of  oatmeal  are  more  wholesome  without  the  addition 
of  any  fatty  substance,  the  oatmeal  having  quite 
enough  of  the  heat-producing  element  in  itself. 
This  is  a  common  breakfast  among  Scotch  plough- 
men in  some  districts,  and  I  have  myself  breakfasted 
on  it  for  weeks  together  when  engaged  in  very  hard 
work.   I  do  not  recommend  it  to  indoor  workers, 


or  at  all  if  better  can  be  had ;  but  a  very  good 
breakfast  may  be  made  on  it  at  a  pinch.— A  Hoax- 
ing Scot. 

[25258.]— Turning  Shafting  In  Lathe.— Many 
thanks  to  "J.  L.,"  n  Berlin,"  and  "  J.  H.  8.,"  for 
their  replies  to  above  query.  I  think  the  plan  de- 
scribed by  44  J.  H.  S."  is  the  best,  as  I  have  only  a 


slide-rest  and  not  a  leading  screw  to  my  lathe.  I 
was  thinking  of  the  same  plan,  but  intended  to  place 
the  V  sideways,  as  per  sketch,  in  which  case  the 
cross-piece  for  top  could  be  dispensed  with.— 
Feancib  J.  B. 

[26258.]— Turning  Bkafting  In  Lathe.— I  am 
surprised  to  see  such  things  as  the  back-stay  for 
turning  shafting  given  by  44  Berlin  "  on  p.  46.  I 
should  hope  there  are  no  more  of  them  about.  I  wiU 
now  describe  this  one :— A  is  the  upright  frame ;  B 


is  the  bracket  to  bolt  on,  as  shown ;  C  C  are  brasses 
or  hard  woods  fitted  into  B ;  D  is  the  cap  with  two 
pins  to  screw  up  the  woods :  E  E  are  pins  to  screw 
upright  bracket  to  the  saddle  of  the  rest.— T.  B. 

[25266.]— Tartans.— 44  Anglia "  will  find  the  in- 
formation he  wants  in  "Brown's  History  of  the 
Highlands  and  Highland  Clans."  published  about 
30  years  ago,  I  think,  by  an  Edinburgh  firm.— A 
Roaming  Scot. 

[25575.]— Soap  Boiling.— Dr.  Ure's  dictionary 
furnishes  some  ten  or  twelve  pages  on  the  subject, 
where  "  A.  M.  C."  could  obtain  all  the  information 
he  requires. — Charles  E.  Clinch,  Faversham. 

[25275.]— Yeast. — I  beg  to  inform  George  Pin- 
nington  and  John  Shackleton  (25419,  p.  23),  in 
answer  to  their  question  in  44  ours,"  that  about 
twelve  months  since  I  saw  some  yeast  that  had  been 
made  in  England  as  a  substitute  for  German.  It 
bore  a  close  resemblance  to  the  real  article,  and  on 
trial  was  quite  as  effective  in  causing  the  bread  to 
rise.  It  was  made  by  Mr.  Brierley,  35,  Withy -grove, 
Manchester.— D.  Scott. 

[25297.]— Woman's  Friend— I  heartily  thank 
my  numerous  friends  for  their  kind  replies.  I  can 
easily  conceive  how  steam  may  be  rendered  41  so 
docile  as  to  ascend  through  the  tube,"  but  not  how 
it  will  condescend  to  condense.  44  Washerwoman's 
Son  "  has  our  best  thanks,  but  ho  does  not  say  how 
the  machine  he  so  kindly  sketched  is  worked. 
Humorous  "  Gowrie  "  has  kindly  told  us  of  the  great 
revolution  in  his  house  on  washing  days,  bnt  has 
neither  told  ns  by  pen  or  pencil  by  what  means. 
44  Viudex "  has  spokeu  of  one  which  he  seems  to 
know,  but  has  not  in  the  least  described  it.  A  lot 
of  44  Mrs.  Mechanics  "  may  be  benefited  by  the  "  Mr. 
Mechanics  "  setting  to  work  and  producing  for 
them  a  good  easy-working  washing  and  wringing 
machine.  For  the  former  I  have  thought  of  a 
straight  grooved  roller  about  8Jin.  diameter,  1ft. 
long,  for  the  upper,  and  two  or  three  small  ones 
covered  with  inrtiarubber,  as  in  wringing  machines, 
about  Uin.  Will  some  one  give  me  his  opinion  if 
this  will  stand  the  hot  water  and  get  out  the  dirt  as 
well  as  wring  ?— Woman's  Friend. 

[25324.]— Cremona.— I  think  there  is  very  little 
doubt  that  Laurence  Saunders's,  so-called,  "  Cre- 
mona "  is  a  counterfeit.  In  the  first  place,  the  date  he 
gives,  1617,  is  too  early  for  any  of  the  family  of  Rug- 
gerius.  The  earliest  mentioned  by  Pearce  is  Francisco 
Ruggeri,  1640  to  1684 ;  Hart  gives  his  date  as  1668  to 
1720,  and  is  probably  correct.  The  only  B.  Ruggenns 
is  Johannes  Baptista,  date  about  17*6.  Becoudly,  the 
label  being  printed  in  what  Laurence  Saunders 
calls  41  Old  English  "  (Gothic  ?)  type,  is  very  suspi- 
cious. 1  believe  the  labels  in  ail  genuine  Italian 
instruments  are  printed  in  Roman  type.  Mr. 
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Charles  Eeade,  in  his  pamphlet  on  "  Cremona 
Violins,"  speaking  of  Italian  instruments,  says. 
"  Not  one  black-letter  ticket  exists  in  any  old 
violin,  nor  in  a  single  genuine  tenor."  If  "L.  S." 
resides  in  London  he  cannot  do  better  than  consult 
Mr.  Hart,  of  Prince's-street,  Soho,  who  is  one  of 
the  best  anthorities  on  the  subject. — W.  K.  W. 

[25342.]— Lights—  I  beg  to  thank  the  six  corre- 
spondents who  nave  replied  to  my  query  on  p.  43,  and 
to  me  so  satisfactorily.  I  bought  the  building  site 
forty  years  ago,  and  built  a  dwelling-house  and 
joiner's-shop  thereon.  Tho  fence  between  us  and 
my  neighbour  was  at  that  time  a  low  and  bad 
thorn  hedge,  and  our  boundary  line  was  considered 
by  us  both  to  be  in  the  middle  or  at  the  roots  of  the 
hedge.  This  agreed  upon,  I  resolved  to  take  away 
the  hedge  and  build  a  wall  4ft.  or  5ft.  high  on  my 
own  ground  and  at  my  own  cost,  which  I  did.  The 
joiner's-shop,  after  some  time,  was  found  to  be  too 
small,  and  thirty-five  years  ago  we  raised  it  another 
story  and  put  windows  into  the  gable  overlooking 
our  neighbour's  grounds,  but  it  was,  or  the  windows 
were,  10ft.  back  from  our  boundary  line,  and  nothing 
was  said  at  that  time  by  our  neighbour ;  but  two 
years  ago  we  resolved  to  lengthen  the  shop  by 
carrying  it  forward  into  the  boundary  wall,  which 
we  did  with  its  windows,  and  made  a  wooden  gable, 
standing  flush  with  the  inside  of  the  4Jft.  wall, 
leaving  the  leading  deals  clear,  full  12in.  from  the 
boundary  line ;  it  was  at  this  time  that  objections 
were  begun.  I  confess  I  am  much  relieved  since 
reading  your  correspondents'  replies ;  but  there  is 
one  more  question  which  I  would  like  answered,  and 
as  "  Marforio  "  has  very  kindly  offered  any  further 
information  in  connection  with  the  subject,  I  would 
feel  obliged  if  he  or  any  other  of  tho  six  correspon- 
dents would  do  so.  Should  we  find  it  necessary  to 
have  any  repairs  to  the  outside  of  our  wooden  gable 
would  we  be  justified  in  going  out  on  our  neigh- 
bour's ground  with  leave  from  the  occupying  tenant, 
without  also  having  leave  from  the  owner  of  the 
ground  f—X.  Y.  Z. 

[25343.]  —  Scones  and  Hotch-potch.  —  For 
barley  scones  mix  barley  flour  (not  easily  obtained 
in  England)  with  boiliug  water,  adding  the  quantity 
of  salt  usual  in  other  bread  making,  knead  quickly, 
and  roll  out  the  dough  to  i  th  of  an  inch  in  thickness. 
Cut  into  circular  cakes  of  about  9in.  diameter,  and 
bake  both  sides  slowly  and  thoroughly  on  a  hot 
plate  over  a  clear  fire.  They  are  very  nice  when 
eaten  hot  with  butter,  and,  hot  or  cola,  are  a  very 
wholesome  food— that  is,  when  made  without  the 
addition  of  any  fat,  carbonate  of  soda,  or  other 
stuff  with  which  many  people  manage  to  spoil  good 
food,  and  their  own  digestion.  For  hotch-potch 
take  a  good  piece  of  beef,  or  mutton,  or  bones  of 
either  with  meat  on  them.  Put  into  a  pot  with  cold 
water,  in  the  proportion  of  about  a  quart  of  water 
to  lib.  of  meat.  Let  the  meat  simmer  slowly  for  an 
hour— if  longer  so  much  the  better ;  then  add  the 
vegetables,  which  are  green  peas,  carrots,  and 
turnips,  cut  into  small  cubes,  leeks,  onions,  and  any 
other  you  may  fancy,  except  potatoes.  This  is  a 
dish  to  be  had  only  in  early  summer,  for  in  its  com- 
position it  is  always  necessary  to  have  plenty  of 
green  peas— ripe  peas  will  not  give  the  proper 
flavour,  and  all  the  other  vegetables  also  require  to 
be  young.  It  ought  to  be  made  rather  thick. — A 
Roaming  Scot. 

[25369.]— Mounting  Charts.— Stretch  linen  or 
cloth  on  a  drawing  board  or  table  but  don't  wet  it, 
except  in  pasting ;  if  you  do  it  will  become  loose  as 
it  dries.  Before  pasting  back  of  chart  wet  well 
with  sponge  and  water,  and  let  it  lie  some  little  time 
for  water  to  soak  into  it,  and  when  it  is  thoroughly 
soft  and  damp  through,  paste  the  back  of  it 
and  lay  it  upon  the  linen  or  cloth,  smoothing  it 
with  a  soft  dry  cloth,  taking  care  to  leave  no 
blisters  or  air  Dabbles  or  hairs  out  of  the  brush 
between  it  and  the  linen.  If  you  lay  the  chart 
upon  the  linen  before  the  chart  is  thoroughly  soft 
and  damp,  it  will  rise  in  "  rucks "  and  wrinkles, 
which  you  will  never  get  rid  of.  About  40  years 
ago,  from  not  damping  them  sufficiently,  I  spoiled 
six  sheets  of  double  elephant,  but  since  adopting 
this  precaution  I  don't  think  I  have  spoiled  one. 
A  paper-hanger  once  came  to  hang  some  paper  for 
me,  and.  contrary  to  my  wishes,  wetted  bis  canvas 
after  he  had  nailed  it,  as  tight  as  he  could,  over  the 
battens ;  it  became  loose  as  it  dried  and  the  paper 
never  looked  well  in  consequence.  —  Surveyor 
No.  2. 

[25391.]— Plaster  of  Paris  Casts.— Referring 
to  the  remarks  of  "  R.  T.  W."  under  this  heading 
in  the  English  Mechanic  of  March  31, 1  would 
observe  that  when  a  suggestion  has  been  made  in 
answer  to  a  query  raised  by  another  subscriber  it 
shows  a  great  want  of  courtesy  on  the  part  of  any- 
body else  to  characterise  that  suggestion  as  absurd, 
and  that  without  attempting  to  show  any  cause  for 
so  strong  an  opinion. — 8.  Q,  E. 

[25404.]— Small  Organ.— The  approximate  cost 
of  the  organ  you  refer  to  would  be  from  £70  to 
.£100,  according  to  the  class  of  builder.  It  could 
be  well  built  for  £80,  if  yoa  did  not  pay  for  "  name." 
I  should  not  advise  any  one  to  buy  a  one-manual, 
because  a  two-manual,  if  with  less  stops,  will  give 
more  satisfaction  in  the  end.— Uranium. 

[25400.]— Organ  Pedals.— The  proper  depth  of 
touch  for  pedals  is  from  {in.  to  Jin.  There  should 
bo  2ft.  7in.  between  the  top  of  the  pedal  natural  and 
the  top  of  the  manual  key.  If  there  be  two  rows  of 
v"~  *Ms  applies  to  the  lower  row  and  pedals  ;  if 


three  rows,  between  tho  middle  row  and  pedals.  It 
is  a  matter  of  no  moment  as  to  the  distance  between 
the  centres  varying  Jin.  It  is  obvious  that  a  man 
possessed  of  sizes  10  or  12  boots  would  reap  the 
benefit  of  the  2lin. ;  but  I  prefer  the  narrower 
measure.— Uranium. 

[25409.}— Flute.— I  suppose  Mr.  Abbott's  flute 
has  a  tuning  slide,  and  that  the  pitch  of  his  instru- 
ment is  half  a  note  too  low,  even  when  the  same  is 
quite  closed.  With  old  flutes  this  is  often  the  case, 
owing  to  the  raising  of  the  concert-pitch  in  late 
years.  If  he  will  go  to  any  instrument-maker,  he 
can  have,  for  a  trifling  charge,  a  small  ring  of  wood 
cut  off  above  the  tuning  slide,  which  will  allow  the 
same  to  be  more  closed,  and  thus,  by  decreasing  the 
length  of  the  instrument,  raise  its  pitch.  The  chief 
advantage  of  a  Boehm  flute  is  its  greater  correct- 
ness of  tone  ;  but  for  an  amateur— and  especially  a 
beginner— the  old  Btyle  of  flute  does  very  well.— 
E.  K.  Arnot. 

[25413.1—  Bevel  Joint.— Get  a  piece  of  thin  sheet 
iron  and  bend  it  to  fit  the  inside  of  the  pipe.  Place 
another  sheet-iron  hoop  round  the  outside  of  the 
pipe,  spring  the  hoops  in  both  cases  so  as  to  grip  the 
pipe,  and  clay  them,  if  necessary,  to  keep  the  lead  in. 
Put  in  the  bolts,  screw  the  bolts  up,  leaving  the 
space  for  the  lead.  Now  get  the  lead  melted  in  one 
or  two  ladles  ;  when  ready  to  run  the  lead  put  in  the 
joint  a  little  powdered  resin  or  tallow ;  leave  a  place 
to  run  the  lead  in  the  hoop  outside ;  cut  it  short  of 
the  circumference  ljin.  It  would  be  better  to  take 
the  chill  off  the  pipes.  Set  fire  to  some  shavings, 
the  pipe  to  be  just  warm.  Build  a  clay  cup  pipe 
where  yon  run  the  lead,  about  ljiu.  above  the 
flanges,  to  leave  a  head.  Run  the  lead,  let  it  cool, 
remove  the  hoops,  cut  off  the  head,  take  the  flange 
out,  putty  it,  make  the  joint,  and  the  job  is  done.— 
T.  B. 

[25413.]— Bevel  Joint. — It  is  easy  to  make  a 
bevel  joint  stand,  if  carefully  done.  For  your  size 
there  should  be  at  least  6  bolt-holes.  First  examine 
the  surface  of  the  flanges.  These  must  be  approxi- 
mately plane ;  if  not,  chip  and  file  them.  Then 
examine  the  ring :  it  has  to  have  its  surfaces  plane, 
and  must  correspond  in  bevel  exactly  to  the  bevel  of 
the  flanges.  The  lapping  with  spun  yarn  has  to  be 
of  equal  thickness  all  round.  Prepare  a  stiff  mix- 
ture of  red  lead  and  white  lead,  and  well  smear  it 
over  the  spun  yarn  ;  after  the  ring  has  been  lapped 
put  the  ring  between  the  flanges,  and  screw  up. 
Cut  some  spun  yarn  in  pieces  of  Jin.  length,  and  in- 
corporate it  well  with  the  stiff  mixture  of  red  and 
white  lead  ;  caulk  this  tightly  between  the  flanges — 
particularly  round  the  lolts — with  a  blunt  tool, 
put  your  hoop  on,  and  let  it  stand  24  hours,  warmed 
if  possible.  Soou  after  the  joint  has  got  warm  the 
bolts  will  get  slack,  and  yon  have  to  screw  them 
tighter  occasionally.  This  is  important.  The  joint 
is  ready  now.  A  bad  joint  can  sometimes  be  mended 
by  marking  the  places  where  it  leaks ;  cut  a  hole 
on  ■  marked  place  in  the  red  lead  down  to  the  ring, 
tightly  caulk  this  hole  full  of  the  mixture  of  red  and 
white  lead,  incorporated  with  spun  yarn,  and  let 
stand  warm  some  time. — W. 

[25418.1— Preservation  of  Milk— When  milk 
contained  in  wire-corked  bottle  is  heated  to  the 
boiling  point  in  a  water  bath  the  oxygen  of  the 
included  small  portion  of  air  under  the  cork  seems 
to  be  carbonated,  and  the  milk  will,  it  is  said,  keep 
fresh  for  a  year  or  two.  Green  gooseberries  and  peas 
do  by  the  same  treatment.— M.  P.  O.  Flanagan. 

[25122.]— Battery. — Grove's  battery  is  composed 
of  the  metals  you  mention.  It  consists  of  an  outer 
gloss  or  earthenware  vessel  containing  the  amalga- 
mated zinc,  which  is  immersed  in  water  acidulated 
with  about  10  per  cent,  of  sulphuric  acid,  and  within 
the  zinc  is  a  porous  cell  containing  a  thin  plate  of 
platinum  immersisd  in  concentrated  nitric  acid. — 
Kathode. 

[26423 J— Battery.— You  could  make  a  very  effi- 
cient series  of  Grove's  cells  thus : — Procure  six  small 
glass  tumblers,  each  about  2in.  high,  such  as  those  used 
by  children  as  toys.  Next  get  the  bo  wis  of  six  Urge 
tobacco  pipes,  and  stop  up  the  holes  with  sealing- 
wax  ;  cut  six  pieces  of  platinum  foil,  each  ljin.  by 
Jin.,  and  place  them  in  the  pipe  bowls.  Then  place 
a  cylinder  of  sine  in  each  of  the  tumblers,  and  rest 
the  pipe  bowls  with  the  platinum  in  the  cylinders  ; 
connect  the  zinc  of  one  tumbler  with  the  platinum 
of  the  next,  Ac,  leaving  a  wire  from  the  zinc  of  the 
first,  and  another  from  the  platinum  of  the  sixth. 
Fill  the  tumblers  with  sulphuric  acid,  and  the  pipe 
bowls  with  nitric  acid,  and  yon  have  a  battery  of 
sufficient  strength  to  decompose  w  iter,  ignite  wire, 
Ac.— H.  G.  C. 

[25431.]— Bichromate  Battery.— The  elements 
of  the  battery  you  mention  were  probably  clamped 
together,  the  carbon  plate  being  connected  to  one 
binding  screw,  and  the  zincs  to  the  other,  the  centre 
one  being  fastened  to  a  sliding  brass  rod  passing 
through  the  ebonite  to  withdraw  the  whole  when 
not  in  use. — H.  G.  C. 

J 25431.]— Bichromate  Battery.— The  central 
is  for  the  purpose  of  drawing  up  the  zinc  plate 
so  as  to  be  above  the  solution  when  the  cell  is  not  in 
action.— Kathode. 

[25444.1— Hardening  Steel. —The  process  I 
described  for  hardening,  cutting,  or  turning  tools 
will  answer  well  for  chilled  cast-iron  castings, 
though  in  cast-iron  castings  it  is  not  so  much  the 
chilled  face  of  the  castings  you  have  to  contend 
against  as  the  sandy  etate  of  the  surface ;  but  when 


this  is  removed,  Vickers's  best  tool  steel,  hardened 
in  mercury  at  the  ordinary  temperature,  the  tool, 
heated  to  a  low  blood,  will  readily  cut  either  steel 
or  iron  well,  and  last,  I  believe,  the  longest  of  any 
steel  tool  which  requires  hardening.— W.  Old- 
field. 

[25446.]— Stability  of  Locomotives  — I  here 
driven  both  inside  and  outside  cylinder-engines,  and 
I  can  say  that  engines  with  inside  cylinders  run  the 
steadiest.  Some  of  onr  readers  may  like  outside 
cylinders,  but  I  am  glad  to  see  that  the  champion 
of  outside  cylinders,  Mr.  Stirling,  is  building  a 
large  number  of  his  new  G.  N.  R.  engines  withinside 
cylinders.  How  is  this,  if  they  are  not  better  ?— 
Express  Driver. 

[26450.]— Cleaning  Sewing  Machine.— Boil  the 
parts  in  a  very  strong  solution  of  soda,  or  clean  off 
with  paraffin,  or  heat  them  in  an  oven  and  brush 
them  ovor  with  turpentine.  I  have  had  the  same 
thing  to  do  myself,  and  can  answer  for  these 
methods.— T.  Stanley. 

[25451.]— Small  Organ.— Tour  specification  will 
do  very  nicely,  especially  if  you  could  add  a  tenor 
C  oboe  in  the  Bwefl.  The  ends  of  the  lower  reservoir 
ribs  should  be  cut  at  an  angle  of  45°  ;  the  upper,  or 
"  inverted,"  at  an  angle  of  30°.  The  lower  ribs  to 
be  jin.  short  of  the  full  extent  of  well,  sides,  and 
ends ;  the  upper  ribs  4Jiu.  short  of  frame,  measuring 
from  the  outside  or  long  points,  and  to  be  4in.  wide, 
by  jin.  thick,  pine.  The  angle  of  feeder  ribs  is  45°. 
—Uranium. 

[25457.1— Old  Clock.— Any  one  can  tell  how  old 
it  is  by  the  style  and  fashion.  I  could  tell  its  age 
within  10  years  if  I  saw  it.  Henry  Martin  was  not 
a  well-known  maker.  No  crown  wheel  clocks  have 
been  made  for  the  last  80  years.  If  you  like  to  let 
me  kuow  your  address,  I  would  call  and  give  you 
my  opinion. — J.  Snell. 

1 26480.1— 81  Orionis.— Mr.  Graham  has  probably 
not  got  the  third  edition  of  "  Celestial  Objects/' 
which  contains  this  beautiful  pair.  He  will  he 
gratified  by  the  accuracy  of  his  estimates,  as  shown 
by  the  following  extract  from  the  book  :— "  31  (2725) 
5h.  23m.,  S.  V  12* :  6'8,  11  :  87  6°  :  12  7"  :  6  8.  high 
gold  colour."  11  light  test,  easy  with  9jin.  silver.— 
T.  W.  Webb. 

[25477.] — More  Terms. — Thanks  to  those  who 
have  "  replied"  to  my  query.  Will  they  now  kindly 
say  if  it  is  correct  to  say,  as  I  find  on  p.  112  of  the 
work  cited,  that  a  body  "will,  just  before  reaching 
the  ground,  have  acquired  a  momentum  which  is 
equal  to  the  work  done  in  lifting  it  ?"  I  think  1 
remember  seeing  some  years  ago,  the  "explanation" 
given  by  Mr.  Leonard  Hughes,  and  I  certainly  said 
nothing  about  "  taking  exception "  to  Guthrie's 
expressions  in  my  query.  I  am  only  now  curious  to 
know  whether  the  above  statement  is  considered 
correct  by  physicists.  What  does  "Aletheus" 
think  of  it  ?— -Baud  Rtmea. 

[26477.]  —  More  Terms.  —  "  Bromo-Iodine  " 
makes  a  mistake  in  his  definition  of  work.  The 
work  done  by  a  force  is  equal  to  the  product  of  the 
force  into  the  space  it  moves  through,  so  that  in  the 
case  of  a  falling  body  it  is  the  product  of  its  weight 
into  the  space  it  falls  through.— Xenophon. 

[25479.]— Musical  Box— In  answer  to  R.  8mith. 
the  best  solvent  I  know  for  the  wax  in  barrel  of 
musical  box  is  benzine,  although  it  is  quite  likely 
some  of  our  chemical  correspondents  may  know  a 
better.  With  regard  to  the  second  query.  R.  Smith 
will  find  that  nearly  all  broken  pins  break  so  as  to 
leave  a  small  portion  above  surface  of  barrel.  A 
slight  blow  with  a  flat-topped  punch  will  start  the 
pin ;  and  this  must  be  followed  with  a  punch  filed 
or  turned  a.  shade  less  than  the  pin,  and  only  long 
enough  to  drive  the  pin  through  the  barrel  into  the 
inside.  Ths  punch  should  be  hardened,  and  let 
down  |to  straw  colour  for  temper.  Great  care  is 
required,  after  the  wax  is  out,  not  to  loosen  the 
other  pins.  I  always  put  in  the  rod  or  axis,  ana 
replace  it  in  its  supports  with  all  other  parts  off, 
slightly  jamming  it  under  one  pivot  with  wood,  to 

Wjvent  its  revolving  and  breaking  the  punch, 
ith  reference  to  third  query,  I  must  adopt  Mon- 
taigne's advice,  as  I  never  tried  to  set  a  tune.  I 
must  also  call  attention  to  an  error  in  my  last  com- 
munication. For  "  two,"  at  line  11  from  diagram, 
read  tune.— Ridley,  Manchester. 

[25484.1— Instantaneous  Shutter.— In  reply  to 
this  question  I  give  a  rough  sketch  of  a  little  contri- 
vance I  have  made  use  of  for  some  years,  and  have 
always  found  to  work  well  bothforinstantanrousand 
general  use .- — A  little  hinge,  C,  is  attached  to  the 


front  of  the  camera,  inside,  above  the  lens,  and  to  it 
a  lid  is  attached  sufficiently  large  to  cover  the  lens. 
It  may  be  weighted,  if  necessary,  at  its  lower 
extremity  to  make  it  fall  quickly.  A  string  entering 
the  camera  by  a  small  hole.  D,  on  the  top,  u 
fastened  to  the  lid,  and,  by  puUing  it,  it  opens  at  B 
for  exposure ;  while,  by  relaxing  it.  it  quickly  shuts, 
as  at  A.-H.  B.  F. 
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[35488.]— Cioek.— I  thank  "  C.  W.  H."  for  hU 
correction.  What  I  meant  to  state  was  badly  ex- 
pressed. The  water  fell  into  a  conical  vessel  of 
certain  form,  and  rose  or  fell  through  equal  space, 
notwithstanding  the  variable  pressure.  A  float  on 
the  surface  caused  »  cock  to  open  more  or  less, 
corresponding  to  the  movements  of  this  float. 
However,  "C.  W.  H."  will  find,  if  he  makes  the 
clock,  there  is  no  occasion  for  this  refinement.— 
E.  B.P. 

[25182.1— Linen  Webs.— A  twenty-hundred  web 
38 in.  wide  has  4,000  ends  or  threads  in  the  warp, 
and  is  called  twenty-hundred  because  the  reed  for 
weaving  it  has  2.000  splits,  with  two  threads  in  each. 
The  counting  glass  has  an  opening  of  8-60m.,  so 
•that  every  thread  seen  in  the  circular  opening  cor- 
responds to  300  threads  in  the  sein.  web.  The 
above  has  nothing  to  do  with  the  weft,  which  is 
variable.— J.  B.,  Belfast. 

[25483.]— Wire  Hopes.—" Barlwylon "  will  find 
by  robbing  the  ropes  with  fine  wet  clay,  and  when 
dry  serving  them  with  common  pine  oil.  it  will  keep 
tbem  from  rusting  inside.  He  should,  however,  use 
wooden  rollers  (not  iron),  and  give  his  rope  a  dear 
swing  from  his  drum  (which  should  be  cased  with 
wood)  to  the  first  roller,  of  not  less  than  30ft.  or 
40ft.— G.  W.  W. 

[25484.]  —Crusaders.— The  effigies  of  Crusaders 
who  went  once  to  the  Holy  Land  have  the  legs 
crossed  at  the  ankle,  those  who  went  twice  at  the 
knee,  of  those  who  went  a  third  time  at  the  thigh. 
I  have  not  seen  many  of  the  latter,  bnt  if  my 
memory  does  not  mislead  ue  there  are  some  at  the 
Temple  Church  in  London,  and  one  or  two  in 
Gloucester  Cathedral.— Iebne.  , 

nt  would  have  been  more  interesting  if  Ierne 
had  given  reliable  authorities  for  the  statements  in 
the  above  reply.— Ed.] 

[25408.]— Spinal  Complaint.— To  "  W.  K."— 
When  I  was  yonr  age  I  was  in  a  similar  state, 
except  that  the  spine  was  not  curved.  I  had  the 
same  operation  of  cauterisation  on  both  sides  of  the 
spine;  the  wounds  were  kept  open  for  twelve 
months  or  more.  The  medicine  prescribed  was 
strychnia.  I  could  walk  with  difficulty ;  but  with 
this  treatment  I  began  slowly  to  mend.  I  was  then 
ordered  to  the  sea-side,  where  I  stayed  three  months, 
and  then  came  home,  and  had  a  slight  relapse : 
went  to  the  sea-side  for  three  months  more,  and 
came  back  for  good,  for  anything  I  knew.  I  was,  I 
daresay,  very  impatient  to  De  well.  I  was  induced 
to  try  medical  galvanism  ;  so  I  was  put  under  its 
influence  for  one  hour  every  day  for  one  month,  and 
during  that  time  had  a  medicated  bath  every  week. 
The  former  treatment  laid  the  foundation,  and  the 
latter  treatment  completed  the  cure.  I  spent  another 
three  months  at  the  sea-side,  and  have  never  had  a 
day's  illness  since.  I  am  40  years  of  age  now. 
«ft.  lin.  high,  13  stone  weight,  and  straight  as  a  lath, 
have  the  complete  use  of  lege  and  feet,  and  last 
week  walked  SO  miles,  without  inconvenience,  in  7 
hours.— E.  Habdy. 

[25407.]— Dialyte  Telescope.— I  should  have  no 
objection  to  assist  you  with  advice  in  the  construc- 
tion of  your  dialyte.  The  process  of  grinding  and 
polishing  will  be  given  in  a  few  days  in  my  second 
paper,  which  will,  no  doubt,  answer  your  purpose. 
If  it  is  your  wish  only  to  polish  your  own  glass,  if  you 


force  acting  on  the  pole  a*  in  the  case  here  supposed 
would  have  the  advantage  as  regards  leverage,  and 
would,  therefore,  overcome  the  force  acting  on  n. 
The  crossed  needles  would,  therefore,  turn  away 
still  further  from  the  magnetic  meridian,  and  a 
little  reflection  will  show  that  they  cannot  come  to 
rest  until  the  line  whioh  bisects  the  angle  inclosed 
by  the  needles  is  at  right  angles  to  the  magnetic 
meridian.  (Tyndall,  "  Heat  as  a  Mode  of  Motion.' ) 
Diamagnetiam  is  a  polar  force  (Tyndall,  "  Dia- 
magnetism,"  p.  164).-J.  B.,  Belfast. 

[25488.1— Astatio  Needle.— This  question  crops 
up  almost  periodically  in  our  columns,  and  I  will 
answer  it  somewhat  at  length  in  hope  of  removing 
what  seems  a  difficulty  to  many.  The  cause  of  an 
exactly  equal  pair  of  needles  setting  at  right  angles 
to  the  magnetic  meridian  is  to  be  found  in  the  fact 
that  it  is  impossible  to  get  the  axes  of  the  needles 
into  one  plane ;  these  axes  always  cross  each  other, 
forming  an  angle  which,  though  very  small,  is  quite 
sufficient  to  influence  a  system  of  such  delicacy. 
Let  na  consider  what  are  the  forces  acting  upon  a 
perfectly  equal  pair  of  needles  in  the  magnetic 
meridian.  In  Fig.  1  we  have  such  a  pair  with  the 
angle  formed  by  their  axes  drawn  very  much  out  of 
scale  for  the  sake  of  distinctness.  Geographical 
north  attracts  the  two  N  poles,  M  K,  and  repels 
the  two  8  poles,  B  A.  Geographical  south  repels 


price  it  costs  me  for  the  ingredients  of  the  same, 
which  will  insure  something  like  success.  You 
might  have  some  bother  with  it  otherwise.— W. 
Oldtikld. 

[25498.]— Astatio  Needle.— If  the  needles  were 
perfectly  equal  in  strength,  and  their  magnetic 
axes  could  be  caused  to  lie  accurately  in  the  same 
vertical  plane,  the  system  would  be  perfectly  neutral 
as  regards  direction.  In  practice  this  is  almost  im- 
possible ;  the  axes  always  cross  each  other.  Let  n 
j,  n'  «'  represent  the  axes  of  two  needles  thus 


the  magnetic  meridian  being  parallel  to 
M  E.  Let  the  pole  n  be  drawn  by  the  earth's 
attractive  force  in  the  direction  of  n  m,  the  pole  a* 
being  urged  by  the  repulsion  of  the  earth  in  a  pre- 
cisely opposite  direction.  When  the  poles  n  and  «" 
are  of  exactly  equal  strength,  it  is  manifest  that  the 


GEO  3 


M  K  and  attracts  B  A,  and  these  forces  may  be 
represented  by  the  arrows  at  the  ends  of  MB  AK. 
Simple  inspection  now  shows  us  that  these  forces 
are  equivalent  to  a  couple  acting  on  the  system 

Siown  by  the  dotted  line  and  arrows),  tending  to 
rn  it  in  the  direction  of  the  curved  arrow,  ana  we 
thns  see  that  the  needle  cannot  rest  in  the  magnetic 
meridian.  Fig.  2  represents  the  system  oblique  to 
the  magnetic  meridian,  and  it  is  evident  that  the 
forces  acting  on  the  needle,  MB.  and  tending  to 
turn  that  needle  in  the  direction  of  the  hands  of  a 
watch  act  to  a  greater  advantage  in  the  way  of 
leverage  than  the  precisely  equal  forces  which, 
acting  on  AK,  tend  to  turn  it  in  the  opposite 
direction,  or,  in  other  words,  the  couple,  FH,  is 
greater  than  the  couple,  EJ.  The  former  will 
consequently  preponderate,  and  the  system  will 
turn  until  the  line  bisecting  the  angle  formed  by 
the  magnetic  axes  is  at  right  angles  to  the  magnetic 
meridian.  If  "  Camalodunum "  will  study  the 
forces  acting  on  the  system  in  this  position  he  will 
find  that  there  is  stable  equilibrium.  Diamagnetiam 
is  undoubtedly  a  polar  force  perfectly  similar  to 
magnetism.  The  querist  will  find  the  information 
he  requires  concerning  South  Kensington  in  the 
"  Science  and  Art  Directory."— Beacon  Lough. 

[25500.1  — Coating  for  Lead  Pipes. -I  think 
that  "  T.  B.  J."  will  find  the  best  mode  of 
preventing  the  rats  from  gnawing  his  pipes  will  be 
to  cover  them  with  a  substance  whioh  will  be  dis- 
agreeable to  their  palates  and  destructive  to  their 
stomachs.  It  is  well  known  that  crushed  glass  and 
diamond  dost  are  a  very  certain  poison.  I  know, 
however,  an  article  which  is  used  for  coating  steam 
pipes,  boilers.  Ac.,  to  retain  beat,  and  is  applied  in 
a  most  durable  manner,  especially  on  pipes.  This 
is  called  "  silicate  cotton,"  of  which  some  mention 
was  made  in  yonr  issue  of  the  7th  January. 
Although  made  from  slag  this  article  consists  of 
the  finest  threads  of  glass,  so  thin  and  sharp  that 
it  cannot  be  bandied  with  impunity,  as  these 
myriads  of  needles  enter  the  skin  and  produce 
inflammation.  This  effect  will  doubtless  be  in- 
finitely more  destructive  on  the  tongues  and  throats 
of  the  rats  should  they  rashly  attempt  to  gluttonies 
upon  these  glassy  particles.  A  coating  about  Jin. 
thick  would  amply  suffice  to  check  their  ravenous 
propensities,  and  would  cost  but  a  trifle.  If 
r'T.  B.  J."  will  advertise  his  address  I  shall  be 


[25500.]— Coating  for  Lead  Pipes  — The  best 
thing  you  can  do  is  to  put  in  iron  ones.— Valentine. 

[2550*.]— Engine  Boiler.—"  W.  D."  must  keep 
his  boiler  as  dry  as  possible.  Any  damp,  either 
from  water  or  air,  would  cause  a  waste  on  wrought 
iron.  All  bright  and  working  parts  to  be  kept 
well  tallowed  when  not  in  use.— Valentine. 

[26504,]— Engine  Boiler.— If  the  water  is  good 
I  should  advise7'  W.  D."  to  let  his  boiler  stand  full 
of  water;  if  the  water  is  bad,  clean  his  boiler 
properly  out,  dry  it,  and  close  np  all  openings.  For 
the  polished  ana  working  parts  of  machinery  first 
clean  well,  then  apply  a  coat  of  white  lead  and 
tallow,  mixed  together  over  the  fire,  which  can  be 
easily  cleaned  off  with  cotton  waste  dipped  in 
turpentine.— Steakeb. 

[25504.]— Engine  Boiler. — Paint  over  inside  and 
out  with  anti-corrosive  paint,  or  tallow  and  white 
lead  boiled  together. — Sniftinq  Clack. 

[25506.]— Metal  Organ  Pipe*.—"  Twister  "  will 
not  find  much  information  unless  he  refers  to  Vols. 
XL,  XII.,  and  XIII.  I  have  not  referred  to  indices, 
but  can  do  so.  I  think  he  will  find  all  he  wants  in 
"  Adept's"  letters.  He  will  want  not  a  few  man- 
drels, straight  and  conical,  casting  moulds  for  boot, 
soldering  irons,  and  a  proper  bench  to  make  them 
on — pardon  my  blunder  (turn  them  on  the  mandrel). 
I  may  also  mention  there  is  no  knowing  what  may 
be  done  without  trying.  Many  things  are  con- 
demned for  the  want  of  trying.— Joseph  William 
Fennbll. 

[25508.]— Olook.— The  pendulum  is  intended  to 
vibrate  seconds,  and  so  the  escape-wheel  has  30 
teeth  -,  the  impact  of  each  tooth  causes  a  double 
vibration,  and  so  the  wheel  revolves  once  in  a 
minute.  The  hour-wheel  could  be  made  to  go  the 
right  way  on  the  separate  dial,  and  that  very 
simply,  by  a  lever,  which  reverses  the  motion ;  but, 
as  the  method  of  making  the  hands  go  right  from 
the  same  centre  is  almost  equally  simple,  I  have  not 
thought  it  accessary  to  show  the  manner  of  the 
lever.  I  have  sent  a  drawing  of  the  Utter  method 
of  dial  working  to  the  Editor,  and  possibly  he  may 
allow  it  to  appear;  and,  if  so,  see  also  the  article 
aooompaning  that  drawing  for  replies  to  other 
queries.— E.  B.  F. 

[25608.]— Prurigo. — "Noswad's"  seems  a  sad 
case  of  ignorant  treatment.  Nothing  can  be  more 
dangerous  than  ointments  of  mercury  or  sulphur  in 
such  cases,  whilst  "bichloride  of  mercury  and  so 
on  "  can  do  only  mischief.  I  wonder  he  did  not  die 
or  go  mad.  After  a  long  and  expensive  treatment  I 
found  nothing  so  effectual  as  arsenic  administered 
homoBopathically.  This  mineral  is  a  specific  in 
cutaneous  cases,  but  dangerous,  consequently  the 
smallest  active  dose  only  should  be  administered,  espe- 
cially as  to  do  good  it  must  be  taken  so  as  to  become 
cumulative — i.e.,  the  last  dose  should  be  supple- 
mented by  its  successor.  From  experience  I  recom- 
mend the  lowest  homoeopathic  dilution  taken  in 
globules,  not  pilules— say,  ten  at  a  dose— every  two 
boors,  and  not  once  omitted  till  the  skin  is  clear. — 
Dawson. 


[25610.]— Pitching  Wheel  Models.— I  suppose 
it  to  be  half  pitch-centre  of  tooth  to  centre  of 
tooth,  and.  I  suppose,  18  teeth.  Find  the  pitch  line, 
B,  that  will  divide  into  16.  or  any  number  of  teeth 
that  you  require,  exact ;  then  divide  the  depth  of 
the  tooth  in  five  or  seven  equal  parts.  If  divided 
into  five  parts  two  parts  above  the  pitch  line,  B, 


bappy^send  him  a  sample  of  the  article  in  question. 


J. 


and  three  below,  if  in  seven  parts  three  above  and 
four  below  ;  strike  the  circuits.  This  will  give  the 
depth  of  teeth.  The  sketch  will  show  how  the  teeth 
are  struck  out ;  but  for  shape  of  teeth  much  depends 
upon  the  diameter  of  the  wheel  the  pinion  is  to 
work  into.— T.  B. 

[255 10.] -Pitching  Wheel  Models.— By  the 
drawing  given  by  "  Hnfham  "  the  pitch  circle  of 
his  wheel  appears  to  be  about  of  the  diameter 
named,  and  the  pitch  of  the  teeth  Jin. ;  hence,  I 
suppose,  the  wheel  should  be  set  out  for  18  teeth. 
If  Hnfham  "  means  anything  else  perhaps  he 
will  say  so.  The  teeth  shown  seem  somewhere  near 
the  epicycloid  pattern,  but  it  would  take  a  treatise 
of  ten  pages,  according  to  the  individual  power  of 
condensation,  to  explain  how  to  set  out  such  teeth ; 
and  does  it  not  all  appear  in  Willis's.  Binns'. 
Deni son's,  Goodeve's  "  Elements  of  Mechanism, 
Ac.,  Ac.  P-J.  K.  P. 

[25613.1— Boring  Cylinders.— The  best  way  to 
bore  a  cylinder  of  the  kind  you  describe  is,  I  think, 
the  following.—"  Square  ap"  the  ends  of  your 
cylinder,  and  bolt  it  down  on  yonr  face-plate.  Then 
buy  or  make  a  nice  boring  tool  (of  6-16in.  square 
steel),  flatten  it  down  slightly,  and  use  by  aid  of 
your  slide-rest.  On  "bolting"  the  cylinder  (by 
means  of  small  iron  plates  at  the  flange  of  the 


Digitized  by 


Google 


104 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE:  No.  576.        Apeil  7,  1876. 


cylinder  nearest  the  face- plate),  pack  it  up  iin.  from 
the  face-plate,  to  allow  your  tool  to  pass  through 
the  extreme  end.  If  brass  be  the  metal  yon  are 
working  npon,  ran  your  laths  at  high  speed.— 
C.  J.  H. 

[26516.] — Colouring  Matter.— A  decoction  of 
logwood  chips  would  probably  answer  the  purpose. 

— STENTOKJU.LQ. 

[25517.1— Colouring  Matter.  —  Dissolve  per- 
manganate of  potash  in  water ;  but,  unfortunately , 
this  is  not  a  permanent  stain,  it  having  a  great 
affinity  for  oxygen,  which  changes  it  to  a  dull 
brown.— BimrriNO  Clack. 

[25518.]— Preserving  Trait.— I  do  not  think 
that  steam  power  on  such  a  small  seale  would  be 
economical.  My  experience  relates  to  the  erection 
of  a  boiler,  four  steam  pans  (two  large  and  two 
smaller),  with  connections,  Ac.  I  think  the  total 
cost  was  somewhere  about  .£350.  This  is  as  near  as 
I  can  calculate  from  memory,  as  other  machinery 
was  included  in  the  accounts.  If  "  H.  P."  intends 
doing  anything  in  this  line  I  should  advise  him  to 
have  it  done  well ;  makeshifts  are  most  expensive 
and  unsatisfactory.  Let  him  have  a  boiler  of  the 
newest  pattern,  and  the  fittings  supplied  and  put  np 
by  a  responsible  engineer;  also  let  him  hare  the 
connections  cemented  over  with  the  patent  boiler 
cement,  it  prevents  waste  of  heat.  The  steam 
circulates  through  the  jackets  which  surround  the 
pans  and  can  be  shot  oil  as  required.  The  fruit 
boils  in  a  time  proportionate  to  the  pressure  kept 
np.  This  refers  only  to  jam  boiling  and  not  to  the 
preservation  of  bottled  fruits,  which  is  done  in  a 
tank.  Ellis,  of  Houndsditch.  executed  the  work  for 
us,  and  understands  the  thing  required.  From 
"  H.  P.'s  "  inquiry  it  is  not  quite  clear  that  he  is  a 
practical  hand.  If  he  proposes  taking  np  this 
matter  as  an  amateur  lei  him  remember  Punch's 
advice  to  those  about  to  marry — "don't." — Yolb. 

[2.">5in.]— Whiskey.— To  "Cognac."— Whnt  I 
disapproved  of  was  the  statement  that  "  it  is  chiefly 
for  Irish  whiskeys  that  any  cleansing  substances  are 
used."  1  find  "Scotch  Distiller"  is  right  as  to 
putting  saits,  Ac,  into  stills  running  plain  spirits, 
under  charge  of  the  Excise,  and  1  have  to  thank 
him  for  correcting  me.  There  is  no  method  of 
getting  rid,  quickly,  of  fusel  oil  but  by  distillation. 
The  boiling  point  of  fusel  (or  amy  ho  alcohol)  is 
270°  F.,  that  of  alcohol  is  173°  F..  and  by  taking 
advantage  of  this  they  can  be  perfectly  separated, 
although  they  havo  considerable  affinity  for  e.nh 
other.  With  Coffey's  patent  still  thore  is  no  dilR- 
culty  whatever,  but  with  the  old  still  the  only  re- 
source is  repeated  runnings  and  slow  working, 
which  means  low  temperature  in  the  still.  By 
keeping  the  whiskey  for  a  long  time  in  cask  toe 
flavour  alters  and  fusel  disappears.  This  is  not  wall 
understood,  but  is  probably  connected  with  the-dif- 
ference  of  diffusive  power  of  the  alcohols,  as  well  as 
partial  oxidation. — flfcsOSBAMIOiJi  Sl'lMAT. 

[26520.]—  Building  Society  Query.  — I  have 
been  in  a  similar  difficulty.  In  my  case  the  Qordian 
knot  was  cut  by  accepting  the  offer  of  a  speculator, 
who  gave  me  the  amount  of  my  deposit  less  about 
14  per  cent.  It  was  rather  a  heavy  discount,  but  I 
was  glad  to  put  an  end  to  the  affair. — Ym.a. 

[25623.]— Oxy-hydrogen— The  query  is  very  in- 
definite, but,  being  headed  "  Oxy-hydrogen,"  he 
may  refer  to  an  improved  form  of  this  light  ex- 
hibited before  the  members  of  the  Glasgow  Philo- 
sophical Society,  on  the  8th  of  Inst  month,  by  which 
transparencies  of  some  new  species  of  corals  wiire 
beautifully  shown  throngh  the  lantern.  Mr.  Birroll, 
the  patentee,  described  his  apparatus  as  altogether 
self-acting.  The  gases  were  produced,  the  supply 
regulated  to  the  demand,  and  a  steady  pressure 
maintained,  whether  used  continuously  or  inter- 
mittently. As  there  was  no  gas  available  nearer 
than  the  starlights  at  the  ceiling,  hydrogen  was 
used.  It  was  much  admired,  and  did  its  work 
well.— J.  Cram. 

[25524.]-Overhead  Motion.-To  "  D.  H.  O."— 
By  direct  action  I  mean  direct  as  compared  with  the 
use  of  intermediate  shafts,  introducing  additioaal 
bands,  and  sources  of  error  arising 
H.  B. 

[25525.]— Contents  of  Tanks— The  following 
rule  for  finding  the  contents  of  a  flat-ended  cylin- 
drical tank  when  partially  filled  with  liquid  may  be 
useful.  Presuming  first  that  the  tank  is  more  than 
half  full,  multiply  the  radius  of  the  tank  (or  half  its 
diameter)  by  half  the  length  of  the  arc  or  curvature 
formed  by  the  water-line  with  the  unper  boundary 
of  the  tank.  From  the  result  deduct  half  the 
transverse  length  of  the  water-lino,  multiplied  bv  its 
vertical  distance  from  the  centre  of  the  tank.  This 
will  give  the  area  of  the  segment  (or  that  portion  of 
the  sectional  area  of  the  tuck)  uaoocupied  by  the 
liquid,  which,  deducted  from  the  total  sectional  area 
of  the  tank,  and  the  remainder  multiplied  by  the 
length  of  the  tank,  will  give  the  cubical  contents  in 
feet  or  inches.  To  bring  into  gallons  multiply  by 
6  232,  if  calculated  in  feet,  and  by  003607  if  in 
inches.  When  the  tank  is  less  than  half  full  a 
little  reflection  will  show  that  the  same  rule  applies, 
only  in  lieu  of  the  segmental  area  to  be  deducted 
from  the  total  sectional  area  of  the  tank  being  above 
or  unoccupied  by  the  liquid,  it  will  be  vice  versa. 
The  contents  of  an  egg-ended  boiler  may'  bo 
similarly  calculated,  adding  for  the  ends  (if  hemi- 
spherical) the  cubical  contents  of  a  sphere,  of  which 
each  end  is  the  half.  The  above  rule  may  be  ex- 
pressed by  the  following  formulas : — 


Put  r  =  radius  of  tank, 

b  «  Length  of  arc  formed  by  water-line  with 

upper  boundary  of  tank, 
e  -  Transverse  length  of  water-line, 
d  =  Vertical  distance  of  water-line  from  centre 
of  task. 


A  =  Total  sectional  area  of  tank, 

L  =  Length  of  tank, 

w  =  Cubical  contents  of  tank ; 

•(  A -|(br -«!)>■  x  L. 
*  *  6232  =  gallons  if  in  feet;  to  x  -003807  - 
gallons  if  in  inches.— Edw.  Fabrell,  C.E. 

[26526.]— Bed  Varnish.—"  A  Learner  "  cannot 
do  better  than  nse  the  crimson  lake  sold  in  tubes. 
It  gives  a  first-rate  transparent  colour,  and  a  little 
will  colour  a  lot  of  varnish.— T.  Stanley. 

[25528.]  —  Greasy  Bilk.—  "Miss  Jenny"  can 
clean  her  black  silks  by  using  a  little  ox-gall  or 
carbonate  of  ammonia  and  sponging  without  taking 
to  pieces.— Sniitino  Clack. 

[25528.]— Greasy  Silk.— Sponge  your  dress  with 
good  gin  (3d.  worth  will  be  sufficient).  If  this  fails, 
owing  to  its  being  a  "bad  case,  try  spirits  of 
ammonia ;  bnt  use  it  carefully. — I  erne. 

[25532.]— Hardening  a  Coffee-mill  Plug.— 
Powder  prussiate  of  potash  and  borax  in  equal 
quantities.  Make  the  ping  red  hot,  shake  on  the 
powder  whilst  still  in  the  fire,  so  that  all  the  plug 
maj  appear  as  glazed  ;  then  plunge  in  cold  water.— 

[25532.]— Hardening  Coffee-mill  Plug.— Heat 
to  a  cherry  red,  and  then  cover  with  powdered  prus- 
siate of  potash  :  or  inclose  them  in  an  iron  box  with 
cuttings  of  leather,  and  submit  the  whole  for  about 
an  hour  to  a  gentle  heat  in  a  forge,  taking  care  that 
the  heat  does  not  mount  above  that  of  a  cherry  red. 
— Nosam. 

[25532.]-Hardening  a  Coffee-mill  Plug  — 
Cast  iron  may  be  easily  hardened  as  follows:— 
Bring  to  a  red  heat,  and  roll  it  in  a  mixture  of 
powdered  prussiate  of  potash,  saltpetre,  ana  sal- 
ammoniac  in  equal  parts,  then  plunge  it  into  a  bath 
containing  2oz.  of  prussiate  of  potash  and  4os.  of 
sal-ammoniac  per  gallon  of  water.— J.  M. 

[25537.]— Locomotives.  —  I  have  run  express 
engines  with  both  inside  and  outside  frames,  and 
do  not  find  much  difference  in  steadiness.  The  in- 
side frame  and  side- rod  on  the  wheels  looks  the  best, 
but  is  bad  if  your  driving-axle  breaks.  As  to  wear 
and  tear,  I  have  run  engines  of  both  patterns,  and 
they  went  in  the  shop  si  about  the  same  time,  so  I 
don't  think  there  is  much  difference,  and  the  coal 
burnt  is  the  same. — Expkxbs  Driver. 

[25638.]— Repairing  Clinical  Thermometer. 
—To  separate  an  index  you  should  heat  the  thermo- 
meter in  water  at  100° ;  then,  when  the  column  is 
well  up  the  tube,  invert  the  tube,  and  bold  it  be- 
tween finger  and  thumb  of  right  hand,  aad  strike 
the  palm  of  left  hand  with  bottom  of  right  hand. 
If  you  do  this  successfully  you  will  have  an  index  in 
the  tuba.— W.  J.  Lancabtxb. 

[25638.]— Repairing  Clinical  Thermometer.— 
The  following  method  rarely  fails.  Coo]  the  mer- 
cury well  into  the  bulb,  using  ether  if  necessary. 
Then  take  the  thermometer  in  the  hand,  stem  out- 
wards, and  by  a  rapid  swing  of  the  arm  throw  some 
of  the  mercury  into  the  stem.  This  sometimes  re- 
unites, but  most  commonly  remains  distinct.  I 
recently  undertook  for  a  friend  to  repair  six  of  bis 
useless  thermometers.  I  broke  one,  failed  with 
another,  and  succeeded  with  four. — Wx  McLaubxn. 

[26689.]— Photometer— You  are  evidently  a 
new  subscriber,  otherwise  you  would  have  read  much 
about  photometers  in  the  last  volume.  If  yon  have 
that  volume,  and  will  refer  to  it,  you  will  find  pro- 
bably all  you  require,  I  have  just  constructed  a 
newer  form  of  photometer,  with  two  slits  in  front, 
both  lights  being  seen  on  either  a  white  cardboard 
or  ground  glass.  I  will  send  sketches,  and  no  doubt 
it  will  be  ol  nse  to  you.— W.  J.  Lancaster. 

j; 255*1.]— Object-glass  by  Tulley.— The  lens 
might  be  improved  try  regnnding;  but  as  to  the 
cost  and  as  to  shortening  of  focus  that  would  depend 
upon  the  relation  of  the  crown  to  the  flint.  I  should 
not  recommend  spending  money  to  any  amount 
unless  I  had  all  the  details.  I  would  far  rather  sell, 
and  purchase  one  of  a  known  quality.— W.  J.  Lan- 
caster. 

[2)541.]— Object-glass  by  Tulley.— It  much 
depends  on  the  crown  and  flint  lenses  composing  the 
object-glass  whether  the  object-glass  could  be  made 
a  good  one  or  not.  If  both  flint  and  crown  are  free 
from  veins.  Ac.,  no  donbt  a  good  object-glass  could 
be  made  from  them,  and  of  shorter  foci  than  at 
present,  if  both  crown  and  flint  are  strong  enough 


to  allow  for  alteration  in  curvature ;  bnt  it  would  be 
impossible  to  tall  the  probable  cost  unless  the  lenses 
could  be  seen,  because  good  optical  glass  in  Tulley  s 
days  was  difficult  to  get.— W.  Oldfikld. 

r«541.J— Object-glass  by  Tulley.— What  your 
object-glass  wants  is  not  re- grinding.  The  fault  is 
that  it  has  got  tilted  (*.«.,  it  is  not  at  right  angles 
to  the  axis  of  the  tube.)— F.  Dimtrrr, 

[25542.]— Dark  Room.— Two  sheets  of  yellow 
tissue  paper  work  as  well  as  any  glass  or  other 
medium  you  can  get.  I  prepared  and  developed 
some  plates  m  a  room  only  yesterday,  with  nothing 
but  two  pieces  of  suck  paper,  and  the  sun  shining 
directly  on  to  the  windows.  The  exposure  was 
under  a  second,  and  not  the  slightest  fog  was  dis-* 
cernible.  A  second  glass  to  cover  the  paper  is  all 
you  require,  and  it  is  an  easy  matter  to  so  arrange 
the  tissue  paper  that  either  one,  two,  or  three  sheets 
may  be  used  at  a  time,  thus  giving  yon  every  con- 
venience for  any  kind  of  weather,  which  you  cannot 
get  with  coloured  glass.— W.  J.  Lancaster. 

[25548.]— Dark  Room.— Get  black,  brown,  or 
dark  blue  paint— any  common  paint  will  do.  Paint 
the  window,  and  then  stipple  with  a  brush.  Use  the 
paint  rather  thin,  and,  if  not  dark  enough  when 
dry,  give  another  coat,  and  stipple.— Paintbr. 

[25648.]— Preserving  Tennis  Net.— Fishermen 
se  a  decoction  of  catechu— also.  I  believe,  oak  bark 
—in  which  the  net  is  dipped.  The  nets  are  thereby 
coloured  brown.— J.  B.,  Belfast. 

[25544.]— Cream-Coloured  Olase. — Superior : — 
White  lead,  85  parts ;  Cornish  stone,  40 ;  flint,  28 ; 
flint  glass,  16;  frit,  8.    Common -.—Litharge,  75 

r ts ;  Cornish  atone,  40 ;  flint,  23 ;  flint  glass,  10.— 
r.  e. 

[25640.1 — Organ  Stops.— The  German  gamba  is 
formed  of  cylindrical  or  conical  open  metal  pipes  of 
small  scale.  It  produces  a  strong  penetrating 
sound.  The  English  viol  di  gamba  consists  usually 
of  conical  pipes  surmounted  by  a  short  inverted 
cone  or  "  bell "  as  it  is  termed.  This  is  a  beautiful 
stop,  the  tone  being  sweet  and  musical.  The  stop 
pres (ant  4ft.  corresponds  to  the  English  principal. 
Natard  is  the  twelfth,  and  doublette  and  octavin 
the  fifteenth.  The  name  preatanl  is  applied  also 
to  stops  of  8ft.,  10ft.,  and  38ft.  tone.— Saxow. 

[26545.] — Organ  Stops.— The  viol  di  gamba  has 
a  reedier  and  better  tone  than  the  German  gamba, 
and  would  be  most  suitable  for  you.  It  just  depends 
npon  the  size  of  the  place  what  stops  you  should 
have,  to  give  a  sufficient  body  of  tone.  Do  you 
mean  yon  enn  give  J&15  for  all  the  stops,  or  only 
for  each  ?  You  could  get  two  moderate  stops,  or 
one  good  one,  rcmly  voiced,  for  that  amount.  The- 
prestant,  1ft.,  is  umply  a  4ft.  English  metal  prin- 
cipal :  the  saltan)  is  an  open  metal  stop  of  2jft, 
"  id  by  us  twelfth ;  the  doublette  is  called  by  us 
enth,  of  2ft.  I  have  never  seen  a  stop  marked 
tavin  "  but  should  suppose,  from  your  giving 
length  at  3ft.,  that  it  is  a  small  twelfth,  with 
length  improperly  marked.  There  is  an  old 
stringed  instrumont  called  "octavina,"  having  a 
compass  of  about  three  octaves.  It  may  have  been 
a  stop  with  some  resemblance  to  this  instrument. 
Plein  tenor,  by  the  length — 2ft. — I  should  take  to 
be  a  full-scaled  fifteenth,  or  some  other  such  stop  of 
2ft.  Clarionette  a  pavikra  is  simply  an  ordinary 
clarionet  of  8ft.— perhaps  an  orchestral  oboe— called] 
by  that  name  ;  for  the  shape  of  an  orchestral  oboe 
and  clarionet  is  very  similar,  as  far  as  their  repre- 
sentatives in  an  organ  are  concerned.  If  you  will 
send  me  a  few  more  particulars  as  to  size  of  place, 
Ac,  I  will  help  you. — Uranium. 

[26549.]— Plaster  of  Pari*.— Dissolve  some  size 
in  your  water,  use  or  mix  it  when  cold,  not  too 
strong.  It  should  not  be  much  jellified.— Joseph 
William  Fkknbll. 

-Plaster  of  Paris.— It  may  be  delayed 


from  setting  or  hardening  by  adding  to  it  thin  gW 
or  size. — M.  H.  Nobth. 

J 26550.]— Water-colour  Painting.— The  colours 
I  work  right  by  adding  a  little  ox-gall  while  using  ' 
them.   The  pencils  may  be  worn  to  a  point  again  by 
constant  use.— M.  H.  Nobth. 

[25550.]— Water-colour  Painting— Use  a  little 
prepared  ox-gall  on  the  palette  and  you  will  find  all 
greasiness  disappear.  Ground  glass,  instead  of  the 
rough  tile,  would  not  have  in  jnred  the  sables.  They 
cannot  be  repointed.— T.  Stanley. 

[25550.] —Water-colour  Painting. —  If  "J. 
W.  E."  finds  the  pallet  of  his  colour-box  greasy, 
clean  it  with  a  little  oxgall.  It  is  by  no  means 
advisable  to  mix  your  own  colours  since  that  art 
has  reached  such  perfection.  To  keep  moist  colours 
soft,  cut  a  small  slit  along  the  top  through  the 
linings,  and  nse  this  as  a  lid,  to  prevent  the  colours 
drying  and  the  dust  penetrating.  Never  leave  your 
box  open  any  length  of  time,  and  keep  a  moist 
sponge  in  it.  The  tin  boxes  with  enamelled  pallets 
are  the  beet.  I  do  not  think  it  is  possible  to  re  point 
the  brushes.— Sniftinq  Clack. 

[25550.]  —  Water-colour  Painting.  —  If  your 
correspondent,  "J.  W.  E.,"  has  merely  poured 
glycerine  over  the  surface  of  the  colours  I  can 
understand  his  complaint.  Let  him  rub  them  down 
on  a  slab  with  a  small  muller  or  an  ivory  palette 
knife,  adding  first  a  drop  or  two  of  water  and  after- 
wards pure  glycerine,  until  he  gets  them  quite 
smooth  and  of  the  required  consistence,  he  will  then 
find  them  work  as  well  as  ever.  I  operated  on  some 
the  other  day  that  had  been  lying  perdu  for  years. 
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They  were  as  hud  as  bricks,  bat  were  promptly 
restored  to  workable  condition  in  tbe  way  I  suggest. 
The  surface  of  the  colours  being  dirty  I  wasLed  them 
orcr  with  a  soft  brash  and  worm  water  before 
turning  them  oat  of  the  paas.  The  point  of  a  sable 
brash— obtained,  in  the  first  instance,  by  a  gra- 
duated arrangement  of  the  hairs— ouce  lost  by  wear 
cannot  be  restored.— Stkntorello. 

[25551.]  —  Harmonium  Question*. — Tbe  firm 
mentioned  by  "  HarMiuuium  "  is  well  known,  and 
makes  good  instraments.  Whether  the  one  in 
question  is  so  is  another  matter.  I  suppose  two 
*'  fortes  '*  make  np  the  18  stops,  as  the  grand  jeu  is 
at  knee,  but  instruments  of  that  sine  hare  often  the 
musette  a  half  row  of  10ft.  out  of  tune,  making, 
with  the  clarinette,  as  good  a  celeste  as  is  usually 
found,  'ihe  veil  celeste  cnunot  be  added  unless  you 
sacrifice  the  hautbois  for  it,  and  perhaps  not  then. 
It  must  have  a  separate  half  row  of  reeds.  As  to 
muffling  the  sound  of  the  instrument,  that  can  be 
done  by  stretching  toning  leathers  just  over  bat 
clear  of  the  pallets :  and.  as  to  another  row  of  keys, 
that  depends  entirely  on  the  build  of  the  instrument. 
\'o  one  could  say  without  peeing  it,  or  without 
being  furnished  with  dimensions.  If  the  arrange- 
mant  of  the  interior  will  permit  of  it,  the  best  way 
to  attain  both  desiderata  would  be  to  inclose  the 
pallets  in  a  swell-box,  and  to  alter  the  pallet  and  key 
action  so  as  to  hare  the  upper  clavier  act  on  the 
bassoon  and  hautbois  and  the  clarion  and  fife  ;  hut 
to  do  both  of  these  more  space  would  be  required 
than  there  is  likely  to  be  bet  ween  the  top  of  pan  and 
the  keys.  Still  I  can't  say  without  dimensions,  and 
should  not  like  to  advise,  even  if  I  had  thorn,  with- 
out seeing.  At  any  rate,  if  yon  determine  to  add 
another  row  of  keys,  by  all  meaus  have  a  swell-box 
as  well. — Saul  Btkea. 

[26552.]— Watob.— You  will  see  by  turning  the 
fusee  slowly  round  with  a  key  that  the  end  of  chain 
is  fixed  at  the  end  of  the  fusee  snail  by  means  of  a 
chain  hook  at  the  end  of  the  chain  attached  to  a 
small  steel  pin.  The  chain  can  be  removed  by  a 
small  pair  of  tweezers,  unhooking  the  chain  hook  at 
the  end  of  the  chain  by  twisting  the  hook  off  the 
small  steel  pin.  The  steel  wheel  seen  between  fusee 
snail  and  great  wheel  is  the  maintaining  ratchet, 
which  is  poshed  round  by  a  small  detent  fixed  in  the 
plates  at  the  right  hand  of  fusee.  After  removing 
chain  from  fusee  it  must  be  wound  round  tbe  main- 
spring barrel,  with  the  chain  hook  in  the  small  slit  in 
top  of  one  side  of  the  barrel ;  the  other  end  of  chain 
most  then  be  put  back  to  its  original  place  in  the 
bottom  of  the  fusee,  and  the  mainspring  arbour,  with 
ratchet  on  it,  must  be  turned  about  four  teeth  to 
the  left-hand,  the  click  then  dropped  in  to  hold  it  in 
its  place.— Watch  Improves. 

[26552.1 -Watch.— Let  William  Freeman  look 
wall  to  the  barrel-hook  of  his  chain,  and  tbe  chain- 
hole  in  the  barrel.  If  his  stop-work  be  acting  right 
♦hoy  must  be  defective.  He  can  carefully  pick  the 
chain  off  bis  fuzee  with  a  brass  point  like  a  pin. 
See  that  the  spring  catches  the  barrel-arbour 
securely .  and  is  also  properly  fastened  at  the  outer 
end  to  the  barrel.  Replace  in  watch,  carefully  wind 
chain  on  barrel,  and  fasten  fuzee  hook  in  place' 
Then  replace  the  ratchet  on  and  of  barrel-arbour, 
end  raise  the  main-spring  as  muoh  as  its  length 
will  allo  w— probably  about  three  anarters  of  a  tarn. 
Then  wind  ap,  and  his  job  is  done.  He  cannot  see 
the  fusee- ratchet  without  taking  the  fusee  asunder, 
•a  it  is  in  the  interior.  The  ratchet-wheel  that  he 
seas  at  the  base  of  his  fusee  is  tbe  maintaining 
power  ratchet  for  keeping  the  power  on  the  escape- 
ment while  winding.  If  he  succeeds  in  the  job 
which  he  has  now  set  himself  he  will  not  find  H 
difficult  to  pot  in  a  new  main-spring,  should  his 
present  one  break.  Having  got  one  of  a  similar 
breadth  and  thickness,  ho  should  break  it  off  to  the 
same  length  as  the  old  one,  and  fasten  it  to  the 
barrel  in  the  same  manner  as  it  was.  As  his  watch 
seems  to  be  an  English  lever  he  will  probably  have 
to  fit  a  steel  book  m  the  end  of  his  spring  to  oatoh 
in  a  hole  in  the  barrel,  according  to  tbe  clumsy  old- 
fashioned  method.  What  button  Tories  the  English 
makers  are  to  cling  •tenaciously  to  such  an  absurd 
way  of  hooking  their  springs!  A  hook  fastened 
permanently  in  the  barrel  is  quite  as  secure,  is  no 
more  troublesome  at  first,  and  makes  the  operation 
of  putting  in  a  new  spring  comparatively  easy.  A 
parting  word  to  "  W.  P."  He  will  require  to  be 
very  carefuL    From  the  knowledge  which  he  dis- 

fys  of  watchwork,  if  the  watch  be  a  valuable  one, 
would  rather  it  was  his  than  mine.— Sham 
Sholcs. 

[16553.1  —  Steam  Pressure. — Assuming  a  safe 
pressure  for  cast-iron  boilers  to  be  fcth,  the  bursting 
strain  "  Safety's  "  box  (•"  x  V  x  x  j")  may 
be  trusted  with  a  working  pressure  of,  say,  201b.  per 
square  inch  above  the  atmosphere,  but  a  pressure  of 
Mb.  would  be  preferable,  as  cast-iron  is  a  very 
treacherous  material  under  a  varying  strain.— 
Edward  Fuerbll,  C.E. 

[88654.1— Defective  Ctoil.— Tout  primary  coil  is 
evidently  badly  insulated,  or  it  may  be  your  contact- 
breaker  is  too  stiff,  or  may  be  screwed  down  upon 
too  tightly;  one  of  these  I  should  imagine  is  the 
eeuse  of  non-working.  Test  the  end  of  wires  with 
a  compass;  note  how  quickly  the  magnetisation 
and  demagnetisation  of  core  takes  place,  by  rapidly 
closing  and  opening  circuit ;  then,  unless  rapid 
declinations  take  place,  your  iron  would  be  too  good. 
How  many  sparks  do  you  get  by  working  coo  tec  t- 
Msakers  ?  does  there  seem  any  inclination  to  vibrate 
st  all  ?-W.  J.  Lancaster, 


[2555*.]— Defective  Coil.— Either  the  spring  is 
too  stiff  or  the  iron  wire  core  is  not  sufficiently 
annealed,  as  the  coercive  force  which  is  always 
found  in  hard  iron  or  steel  prevents  magnetisation 
to  a  great  degree.— H.  Garrick. 

[26555.]— Olook.— "  W.  B."  ean  use  a  weight  or 
spring  instead  of  water  as  motive  power  to  the 
cheap  and  simple  clock  figured  at  p.  661.  The  plan 
showing  how  the  hour  and  minute  hand  work  from 
the  centre  are  shown  in  a  drawing  which  possibly 
our  Editor  may  cause  to  be  engraved,  and,  if  so, 
will  appear  in  doe  time.— E.  B.  F. 

[25556.]— Protection  from  Fire.— If  "  No  Gas  " 
means  lights  in  the  sense  of  lighters,  Bryant  and 
May's  are  tbe  safest ;  but,  if  for  the  purposes  of 
illumination,  there  is  nothing  safer,  cleaner,  in  every 
way  more  civilised,  than  gas.  Nothing  can  be  more 
dangerous  than  carrying  candles  through  the  house ; 
certainly  nothing  more  aggravating  than  to  follow 
the  war  trail  of  candle  grease  on  the  new  Brussels 
carpet ;  or  in  the  study,  after  using  the  midnight 
oil,  and  luxuriating  in  the  mellow  light  from  a 
"  Queen's,"  you  return  in  the  morning  to  find  that 
the  industrious  imp  who  cleaned  your  room  took 
care  to  upset  the  lamp,  as  a  retaliation  for  the 
bother  of  cleaning  and  trimming  it.  I  do  not 
know  anything  so  absurd  as  having  no  gas  in  bed- 
rooms, which  obliges  you  to  retire  amid  the  noxious 
vapours  of  a  farthing  candle,  whose  illuminating 
power  is  nil,  as  testified  by  your  inability  to  wind 
np  the  companion  of  your  travels.  —  Smutino 
Clack. 

125556.]— Protection  from  Pire.— Wire  globes. 
—Joseph  William  Pennkll. 

[25557.]— Curing  Butter.— Louisa  Moore  will 
find  tbe  butter  keep  better  by  churning  new  milk 
instead  of  cream,  and  giving  the  butter  not  less 
than  three  washings  in  water,  and  driving  out  every 
drop  of  buttermilk  before  making  up  or  petting. 
Three  or  four  tables  poo  nfuls  of  vinegar  to  the 
gallon  of  cream  before  churning  will  prevent  batter 
being  soft  in  hot  weather.— G.  W.  W. 

[25557.]  —  Coring  Butter.  —  Some  Australian 
friends  have  recently  given  me  the  following  recipe, 
one  which  they  continue  to  use  in  this  country : — 
Work  up  the  batter,  when  fresh,  to  get  rid  of  any 
milk  that  may  remain  and  to  make  it  firm,  with 
successive  waters  until  it  leaves  the  water  pure. 
Immerse  this  in  a  jar  of  brine  so  thick  as  to  float 
an  egg  and  it  will  keep  quite  sweet  all  the  winter.— 
Snijting  Clack. 

[8*667.]— Curing  Butter.— Take  the  butter  as  It 
comes  from  the  churn,  squeese  and  work  it  till  all 
tbe  buttermilk  is  out  of  it ;  mix  good  salt  with  it  in 
the  proportion  of  }ox.  to  lib.  Put  into  earthenware 
"  crooks,"  and  squeeze  firmly  down.  There  must  be 
no  air-cells  or  buttermilk  in  the  mass,  otherwise  it 
will  soon  taint.  A  wet  linen  cloth  mnst  be  spread  on 
the  surface,  brown  paper  tied  over  all,  and  set  past 
for  use.  Good  salt  must  be  used,  and  the  butter 
kept  from  the  air  as  much  as  possible.  The  manner 
in  which  it  has  been  churned  has  a  great  deal  to  do 
with  the  efficiency  of  the  curing. — Ploughman. 

[25563.]— Large  Harmonium. — I  hope  "J.  D." 
will  reply  to  "  Mome,"  for  I  mnst  ask  to  be  excused. 
■I  know  a  few  things  about  harmoniums,  but  cer- 
tainly do  not  know  enough  to  venture  to  give  direc- 
tions for  building  a  ten  or  twelve-row  instrument. 
Will "  Mome  "  refer  to  p.  40  (25328),  and  take  the 
hint  there  conveyed  P  If  he  never  built  a  big  kar- 
moniam  before  he  will  find  7\  rows  quite  enough, 
and  if  he  waits  for  the  iastruotious  he  will  at  least 
be  certain  of  having  them  all  right  when  he  gets 
them.— Saul  Etmea, 

[25664.]— Harmonium  Stops.— Will  "Hammer- 
smith "  refer  to  pp.  830  and  356,  Vol.  XXI.  P  He 
will  there  find  the  stop  action  for  a  one-row  illus- 
trated, which,  if  compared  with  the  diagrams  on 
p.  181  of  last  volume,  will  furnish  him  with  a  clear 
idea  of  the  valve  action  for  his  2^-row.  The  hole 
for  the  wind  to  pass  into  the  reservoir  (the  expres- 
sion valve)  should  be  of  a  shape  tent  can  be  readily 
closed  by  a  small  valve — say  two  row*  of  |in.  holes 
bored  close  and  cleared  out.  The  tremolo  is  usually 
a  Jin.  or  fin.  hole,  with  a  piece  of  leather -fac  id  wood 
hinged  over  it,  the  other  end  being  weights!  by 
means  of  a  piece  of  wire  and  a  lead  weight  at  ana- 
It  requires  nice  adjustment,  so  as  to  tremble  as  the 
wind  passes,  and  not  chatter  in  "  flaps  and  flops." 
The  other  valve  holes  are  usually  made  with  a  £in. 
bit— say  three  for  the  cor  anglais  and  four  for  the 
bourdon— bored  close,  and  then  the  intervening 
pieces  cleared  out.  I  think,  if  "Hammersmith" 
refers  to  the  places  cited,  he  cannot  well  go  wrong. 
—Saul  Rymea. 

[25567.1— Copying  Photo  Prints.— Prepared 
paper,  if  kept  too  long,  will  generally  produce  the 
effect  mentioned  by  "Copy."  It  should  be  used 
within  a  month  or  six  weeks  after  it  is  bought. — 
F.  J.  S. 

[25567.]— Copying  Photo  Prints.— The  speckled 
appearance  is  due  to  particles  in  the  paper.  Float 
some  albumenised  paper  on  a  60  grain  silver  solution 
for  five  minutes,  and  wh°n  dry  you  will  be  able  to 
get  good  prints;  if  not  sufficiently  dense  print 
longer,  until  as  dark  as  yon  would  like  them .— W.  J. 
Lancaster. 

S 5568.1— Glaas  Specula.— By  all  means  use  one 
of  glass,  and  do  not  endeavour  to  work  a  thin 
speculum  and  thin  cement  on  to  another  plate.— 
W.  J.  LaHCARTER. 


[25588.J— Glass  Specula.— Glass  for  specula  of 
6in.  diameter  should  be  at  least  lin.  thick.  Cement- 
ing on  a  backing  of  glass  does  not  give  a  good 
result— F.  J.  8. 

[25569.1— Cement  for  Electrical  Mnohine.— 
Shellac  dissolved  in  alcohol  or  tbe  following  will 
answer  your  purpose : — Linseed  oil,  2os. ;  resin, 
31b. ;  red  ochre,  ift>. ;  plaster  of  Paris,  Jib.— W.  J. 
Lancaster. 

[25569.]— Cement  for  Electrical  Machine.— 
The  cement  is  composed  of  resin,  plaster  of  Paris, 
beeswax,  oil,  and  red  lead.  The  ream  is  first  melted 
in  an  earthen  pipkin,  a  small  lamp  of  beeswax  and 
a  little  oil  being  added  to  make  it  more  tough. 
When  fully  melted  the  plaster  of  Paris  is  stirred  in, 
together  with  some  red  lead,  to  impart  a  better 
colour  to  it.  The  cylinder  and  the  disc  of  wood 
should  be  well  warmed,  and  the  cement  poured  upon 
the  former,  and  if  the  disc  is  kept  from  slipping 
until  it  gets  cold,  the  cement  will  hold  firmly.  The 
larger  the  proportion  of  plaster  of  Paris  the  harder 
will  be  the  cement.— C.  W.  Cross  ley. 

[25560.]— Cement  for  Electric  Machine.— Melt 
together  a  mixture  consisting  of  fire  parts  by  weight 
of  resin,  one  of  beeswax,  one  of  red  ochre,  and  a 
little  plaster  of  Paris  (about  fcth  weight  of  the 
ochre).— Kathode. 

[25569.]— Cement  for  Electrloal  Machine.— 
I  gave  the  composition  of  this  a  short  time  ago 
under  the  heading  "  Cement  for  Aquarium." — 
Harry  Watson. 

[25570.]  —  Violin.  —  Otto  says—*'  The  bridge 
should  be  placed  exactly  2in.  from  the  end  of  the 
tail  piece.  The  height  of  the  bridge  must  be  accu- 
rately adjusted  to  the  instrument.  ' — Harry  Lke. 

[25573.]— Pump.— A  lift  and  force  pump  would 
suit  "  Hydor's"  purpose.  It  should  be  placed  3  yards 
above  the  surface  of  the  water  in  the  well,  and  lift 
the  water  the  other  32  yards.  The  long  pump  rod 
should  be  accurately  balanced  to  get  a  minimum  of 
work  done  with  the  minimum  of  labour.— F.  J.  8. 

S 5677.]— Dynamical  Problem.—  By  its  being 
ted  a  centrifugal  or  tangential  tendency  is  de- 
veloped in  the  saud,  which,  therefore,  makes  for  the 
side  of  the  vessel  in  which  it  is  coutained ;  being, 
however,  resisted,  it  rises  upwards  at  the  edge  ana 
sinks  at  the  centre,  and  as  tbe  centrifugal  impetus 
of  the  outer  portion  is  greater  than  that  at  and 
near  the  middle— owing  to  its  travelling  through  a 
greater  space  in  the  same  time— the  surface  becomes 
paraboloid.  If  the  motion  is  too  rapid  the  sand  will 
overtop  the  aides  of  the  vessel  and  be  scattered 
about ;  thns,  in  oue  of  the  experiments  I  described  iu 
letter  10090,  I  found  myself  adorned  with  numerous 
little  blotches  of  wax  which  had  been  thrown  off. 
Perhaps  the  friction  of  the  sand  particles  against 
each  other  might  modify  the  figure  to  a  certain 
extent. — Harry  Watson. 

[25578.1— Pumps.— A  lifting  pump  will  be  the 
most  suitable  for  year  well.  Fix  the  clack  and 
bucket  as  near  the  water  as  possible,  taking  care  to 
make  the  pumps  huge  enough  to  admit  tbe  clack 
and  bucket  to  be  put  in  and  taken  out  at  the 
surface.— Valentine. 

[25578.]— Bicycle  Bearings— My  experience  has 
been  that  putting  one's  legs  over  tbe  handles  or  on 
folding  rests  is  more  comfortable  and  quite  as  safe 
as  standing  en  the  step.  My  trailing- wheel  does 
not  seem  to  be  the  worse  for  being  ridden  on,  only 
the  rider  would  net  be  very  comfortable  on  one 
step.  It  is  hardly  necessary  to  say  that  the  sketch 
on  p.  12  is  upside  down  ;  the  step  was  made  in  half- 
an-hour  for  Is.  at  a  country  forge.— A.  Trotter. 

[25690.]  —  Charcoal  as  Medicine.  —  I  cannot 
understand  the  metallic  or  poisonous  taste  acquired 
by  burning  the  charcoal.  It  is  not  .absolutely 
necessary  for  the  vessel  to  be  hermetically  sealed 
though  it  should  be  tight— Charles  E.  Clinch, 
Pavers  ham. 

[25594.]— Jupiter—  Early  this  morning  (March 
81)  I  was  examining  Jupiter  with  my  2Jin.  Brown- 
ing achromatic,  powers  134  and  80.  On  either  side 
of  the  equator  were  dark  belts ;  they  were  very  close 
together ;  none  of  them  were  very  broad.  From 
these  equatorial  belts,  on  both  sides,  a  bright  band 
extended  about  two-thirds  of  the  way  to  the  poles, 
when  there  was  a  dark  shading  off  to  the  poles. 
The  planet  looked  very  similar  to  the  sketch  of 
Midler's  (marked  2,  given  on  p.  38,  Vol.  I.,  of 
"  Lardner's  Museum  of  Science  and  Art "),  leaving 
out  the  two  dark  spots  there  shown  in  the  northern 
belt.— F.  Dennett. 

[26611.1— Colliery  Manager's  Certificate.  -In 
reply  to  r*  W.  D.  R.,"  we  beg  to  say  that  all  candi- 
dates are  examined  in  surveying,  mensuration, 
arithmetic,  applied  mechanics,  natural  and  artificial 
ventilation  of  coal  mines,  sinking,  and  general 
mining.  In  addition  to  the  written  questions  there 
are  several  others  given,  viva  voce,  to  test  the  prac- 
tical experience  and  acquirements  of  the  candidates. 
In  all  cases  we  strongly  recommend  young  men  to 
thoroughly  prepare  themselves  before  submitting  to 
examination.  On  this  subject  the  President  of  the 
Midland  Institute  of  Engineers  lately  said:— "If 
candidates  do  not  think  it  worth  while  by  practice 
and  study  to  prepare  themselves,  prior  to  appearing 
before  the  examiners,  tbe  fault  is  their  own.  It  is 
hoped  that  candidates  will  take  a  hint  from  this, 
and  use  every  available  means  for  acquiring  the 
necessary  amount  of  information.— W.  Fairley 
A  Co.,  Bristol. 
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UNANSWERED  QUERIES. 


Tk*  numisr  «  and  titles  of  merit*  wMcft  remain  immh- 
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ist,  andtmd  what  information 
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merrtd  for  five  «na  an  insert* 
w*anai£ere&  art  repeated  four  w# 
our  reader*  wOl  look  over  Che  list, < 


Since  our  lost  "J.  K.  P."  has  answered  24678; 
"  Artillery  Captain"  25031.  25101 ;  "M.  8."  25031,  25101. 

24871.  Tenacity  of  Steel  Wire.  p.  516. 

24880.  Galvanic  Battery,  517. 

24885.  Art  Library,  517. 

84901.  Hardening  Bessemer  Steel,  517. 

24002.  Crucible  Steel  Cartings,  517. 

24606.  8peed  and  Bin  of  Boat,  517. 

24008.  Governors  and  Shafts,  517. 

24010.  Blip  in  Driving  Wheels,  517. 

24914.  Hardened  Class,  517. 

24916.  Electro-plating  with  Alnmininm,  517. 

24017.  Testing  Leclanohe'  Battery,  517. 

24025.  OalTaniaer's  Dross,  517. 

24932.  Hohrer's  Battery,  518. 

24934.  Polishing  Specula,  518. 

24036.  Boat,  518. 

24937.  Skin  Disease,  518. 

24942.  Search  for  Coal  at  Barrow,  518. 


25171.  Gas  Furnace,  p.  619. 

25173.  Hardening  Sofa  Springs,  610. 

25176.  Locust  Mills,  619. 

25177.  Cabinet-maker's  Bench,  619. 

25181.  Engraving  Brass,  619. 

25182.  Lentils,  619. 

25184.  Horizontal  Engine,  619. 

25195.  Builders'  Books  by  Double  Entry,  620. 

25196.  Drying  Booms,  620. 

25197.  Washer  Punching  Machine,  620. 

25198.  Centreing  Five-throw  8 hakes  Crank,  Ac.,  620. 

25199.  Wood  Planing  Machine.  620. 

25200.  Zinc  Window  Blinds,  620. 
25304.  Polishing  Vulcanite,  620. 
25211.  Repulsive  Force  of  Light,  620. 

25213.  To  "  Induetorium,"  620. 

25214.  VulntjiniTig  a  Quick  Flame,  Ac.,  620. 

25215.  Paintings  in  Egyptian  Temples,  620. 

25218.  Harmonium  Pedals  and  Blower,  620. 

25219.  Dry  Plate  Photography,  620. 

25223.  Paper  Folding  Machine,  620. 

25224.  Power  of  Water-wheel,  620. 
25226.  Temperature,  620. 

25230.  Substitute  for  Pipeclay,  620. 

25234.  Punching  Machines,  620. 

25237.  Connecting  Slide-rest  with  Headrtook  of  Lathe, 
621. 


QUERIES. 


[25629.]— ChemicaL— Would  any  reader  inform  me 
how  to  estimate  the  free  acid,  combined  acid,  and  per- 
centage combined  acid  in  the  chloride  of  manganese  liquor 
from  the  native  manganese  P  Also  how  to  make  a  com- 
plete assay  of  kesrite:  tnd  to  estimate  the  percentage  of 
moisture  in  chloride  of  lime  ?— W.  J.  O. 

[25630.]— Small  Organ.— In  thanking  "  U  rami  am  " 
for  his  kind  answers  to  my  letters,  I  should  like  very 
much  to  introduce  the  violoncello  pipe,  first  trying  u 
I  can  voice  one,  and  test  the  tone  on  my  friend's  organ. 
But  to  enable  me  to  begin,  I  would  want  to  know  the 
dimensions  of  the  mouths  of  the  C's. — the  scales  he  has 
already  given  to  "  E.  J.  D."  I  would  also  beg  to  call  his 
attention  to  the  latter  part  of  my  letter.  Vol.  XXII., 
p.  458,  respecting  a  set  of  pedals  that  will  either  slide  into 
the  organ  or  fold  up  when  not  in  use,  and  the  pattern  of 
the  mouldings.  I  intend  now  to  build  the  organ  inside 
my  parlour,  which  will  give  me  a  height  of  84ft .— Em. 

[25631.]— Bath  Solution.— How  can  a  bath  solution, 
16os.,  35  grains  to  the  ounce,  be  restored  to  its  normal 
condition  for  working,  which  has  been  spoiled  by  the 
addition  of  carbonate  of  soda,  4ox.,  and  Oondy's  fluid 
(permanganate  of  potash)  Jos.  ?  I  have  decanted  por- 
tions of  the  solution,  and  tried  to  precipitate  the  silver 
salt  by  hydrochloric  acid,  iodine,  salt,  iron,  and  without 
effect.— DiraiLC8. 


[25638.]— Shafting.— I  shall  feel  obliged  if  any  reader 
will  inform  me  of  the  difference  in  sustaining  power 
between  steel  and  iron  for  shafting  ? — C.  E. 

[25639.]— Old  Violins.— Many  years  ago,  in  an  old 
family  chest,  the  property  of  my  grandfather  residing  in 
the  north  of  England,  an  old  violin  was  discovered  m  a 
dilapidated  condition.  On  sending  it  to  a  noted  repairer, 
the  tone  improved,  and  the  following  label  was  found 
written  in  the  inside :  "  Fecit  par  Medard,  Nancy,  1683." 
The  varnish  is  of  a  reddish-orange.  Can  any  of  your 
readers  throw  any  light  as  to  this  maker  and  his  violins  ? 
I  have  another  violin,  formerly  belonging  to  a  Polish 
solo  player,  resident  in  England,  with  the  following  label 
written  in  German  text-hand  :  "  Robert  Thompson,  fecit, 
Londini,  1775."  The  instrument  bears  a  darkish-brown, 
or  chocolate-colour  varnish,  is  well  made,  and  in  fine  pre- 
servation. As  I  take  much  interest  in  old  violins,  I  should 
feel  greatly  obliged  if  any  of  your  able  and  learned  cor- 


throw  any  light  on  these  violin  makers. 
— Mosico. 

[25640.]— Grinding  Bones.— I  shall  be  much  obliged 
if  any  of  our  kind  friends  will  tell  me  how  to  make  a 
small  machine  for  grinding  bones  for  the  use  of  my 
garden  P— Mktaux. 

[25641.]— Indiarubbor  Tire  Cement.— Will  this 
cement,  as  sold,  fix  securely  indiarubber  to  any  section  of 
an  iron-rimmed  wheel  P  How  is  it  applied  P  The  fasten- 
ing of  the  tire  of  my  "  Phantom  "  b  icy  do  (now  an  old 
pattern)  has  broken,  and  I  am  at  a  loss  how  to  re-adjuat 
it.  The  tire  is  formed  on  a  band  of  iron  hoop,  the  ends 
being  drawn  together  by  a  nut  connecting  a  right  and 
left  handed  screw.  The  iron  gave  way  near  the  joint. 
Owing  to  the  tire  being  actually  formed  on  and  around 
the  band  it  cannot  be  detached  so  as  to  admit  of  welding 
in  a  piece,  Ac.,  so  I  wish  to  know  if  cement  will  securely 
fasten  in  a  new  tire  to  the  somewhat  U-shaped,  but  rather 
shallow,  rim  P— R.  W.  F. 

[25642.]— Electrotypes.— Would  some  of  your  corre- 
spondents help  me  in  eleotrotyping  as  used  in  our  print- 
ing trade  P  I  am  a  stereotyper,  and  have  spent  a  good 
deal  of  time  and  pocket-money  trying  to  electro.  I  nave 
been  hanging  stereotypes  in  the  bath  of  sulphate  otcopper 
connected  with  the  battery  to  receive  the  deposit,  but  they 
do  not  come  out  at  all  well,  though  my  master  has  some 
in  use.  I  have  since  heard  that  u  not  the  way  they  are 
done,  and  was  told  that  they  takfe  a  gutta-percha  mould 
and  hang  that  in  the  bath  to  receive  the  coating,  and  by 
some  means  or  other  run  solder  over  the  back  of  the 
copper  shell  and  fill  np  with  lead,  but  I  do  not  know  how 
to  proceed,  and  perhaps  that  is  not  the  way  it  is  done 
after  all.  I  am  anxious  to  overcome  my  difficulty,  and 
shall  be  very  glad  of,  and  truly  thankful  for,  any  one  to 
give  me  instructions  or  information.— Electro. 

g5643.]— Thiokness  of  Copper  Steam  Pan.— 
some  correspondent  give  me  a  rule  to  ascertain  the 
proper  thickness  of  a  copper  steam  pan,  having  an  outside 
casing  of  oast  iron,  suitable  for  a  working  pressure  of 
501b.  per  square  inch  t  I  believe  it  is  usual  to  have  the 
thiokness  of  the  copper  pan  tapered  towards  the  flanges. 
Say  I  have  a  pan  of  the  following  sketch :  5ft.  diameter 


[25651 . 1 —Reflection  of  Light  — The  greater  the 
angle  of  incidence  the  more  light  is  reflected.  Why  t— 
Bkaook  Lough. 


[25632.]— New  O.W.B.  Engines.- Mr.  Chalmers 
in  bis  letter  (10660,  p.  40)  in  reply  to  "  Express  Driver," 
has  given  your  readers  somepertieulars  of  the  new  single 
express  engines  of  the  O.W.R.  Company.  Will  he,  or 
some  one  else,  kindly  inform  me  whether  these  engines 
have  two  pairs  of  leading  wheels ;  and  whether  the  driving 
wheels  have  outside  and  inside  bearings,  or  single  bearings 
only  ?— EsqcinsB. 

[25633.]— Casting  Zino  Bars.— Will  some  of  your 
many  talented  and  practical  contributors  kindly  inform 
me  of  the  best  material  in  which  to  cast  sine  bars  P  I  find 
that  silver  sand,  made  damp  and  need  as  a  mould, 
becomes  mixed  with  the  fused  metal ;  whilst  plaster  of 
Paris  moulds,  made  in  two  pieces,  and  kept  in  position  by 
sand  .packing,  split,  or  become  so  friable  as  to  fall  to 
pieoes.— Z. 

[25634.]  —  Safe  Temperature  for  Heating 
Glass.— I  am  desirous  of  knowing  to  what  temperature 
(F)  iin.  clear  glass  can  be  subjected  without  fear  of 
fracture  P— J.  T.  B. 

[25635.]— Skins.— Can  any  one  tell  me  the  best  way 
to  tan  small  skins  that  they  may  be  made  soft  and  supple 
like  chamois  leather  P— Old  Blub. 

[25636.]— Microscopical  Test  of  Milk.— Is  there 
any  microscopical  test  for  purity  of  milk  P— Axxxl. 

[25637.]— Orebe  Skins.— Will  "Iota,"  or  some  other 
correspondent,  kindly  tell  me  the  proper  method  of  dress- 
ing grebe  skins  P  I  have  hitherto  (after  scraping  off  the 
fat)  treated  them  with  alum  and  salt,  but  this  leaves  the 
skin  stiff  and  parchment-like.  I  should  like  to  get  them 
eoft  and  supple  as  I  see  them  at  the  furriers.— J.  8. 


inside  and  2ft.  deep,  and  say  the  bottom  of  the  copper  pan 
is  I  in.,  tapering  to  Jin.  at  the  flanges,  and  the  oast  iron 
Jacket  5ft.  14in.  diameter  inside,  and  2ft.  S»in.  deep  inside, 
and  ljin.  thick  at  bottom  tapering  to  {in.  at  the  flanges. 

— T.  S.  T. 

[25644.]— Gas  Furnace.— I  lately  was  at  a  glass- 
works where  the  "  pets  "  were  heated  by  gas  made  in  an 
underground  furnace.  Can  any  one  say  now  it  was  pro- 
bably worked  P— Factory  Lad. 

J 25645.]  —Pleurisy .—I  suffer  from  pleurisy  in  the 
b  lung,  and  bad  inflammation  in  it  last  winter.  The 
cause  I  believe  to  be  a  damp  workroom,  and  have  given 
up  my  situation  with  the  view  of  getting  one  abroad,  or 
in  a  county  with  an  atmosphere  drier  than  that  of 
Devon.  Now  I  have  a  heavy  dull  pain  in  left  breast  and 
on  left  blade  bone  (shoulder) ;  there  is  a  slight  cough  on 
rising,  and  a  little  phlegm,  generally  light  coloured,  no 
blood.  I  have  been  advised  to  try  magneticou,  and  also 
the  medicine  of  a  Mr.  Congreve.  The  first  is  moderate  in 
price,  but  I  find  the  medicine  would  cost  me  about  £6 12s. 
for  the  course,  and  that  is  more  than  I  oan  afford.  Can 
any  one  advise  me,  and  say  which  counties  are  driest  and 
most  favourable  for  lung  diseases  P— Soot. 

[25646.]— Tannic  Acid-Will  Mr.  A.  H.  Allen  be 
kind  enough  to  give  for  the  benefit  of  our  readers  the 
details  of  bis  new  method  for  the  estimation  of  tannic 
acid  with  lead  acetate  P  Will  he  also  state  whether  the 
gallic  acid  is  precipitated  or  not,  and  if  his  method  is 
applicable  to  the  estimation  of  this  substance  in  sumach, 
catechu,  Ac.  P— Oaractacus. 

[25647.]— Fossil.— I  have  some  water-worn  pieoes  of 
stone  composed  of  spheroidal  bodies,  which  I  take  to  be 
the  fossil  of  some  of  the  earliest  forms  of  organic  life. 
I  should  like  to  know  how  to  cut  these  pieces  to  show 
section.  They  are  of  intense  hardness,  reluctantly  yield- 
ing to  emery  on  an  iron  plate.  Any  information  will  be 
greatly  esteemed  by— J.  8. 

[25648.]— Square  Acre.— Will  some  one  be  kind 
enough  to  show  me  what  length  the  side  of  a  square  acre 
is  (in  figures),  or  why  our  land  measures  says  4,840  square 

Jards  one  square  acre,  as  I  cannot  fix  4.840  square  yards 
1  a  square  P—Cubly-bjeadkd  Plough  dot. 
[25640.]— Light.— The  ancients  held  that  light  con- 
sisted of  something  emitted  by  the  eye.  Can  any  of  our 
readers  give  me  particulars  of  this  curious  theory  P— 
Beacon  Loooh. 

[25650.]— Strains  and  Pressures.— I  should  like  a 
description  of  M.  Wertheim's  apparatus  for  determining 
strains  and  pressures  by  polarised  light ;  or  information 
as  to  where  I  could  find  an  account  P— Bkacok  Lough. 


[25652,]— Rings  and  Cross  of  Crystals  under 
Polarised  Light.— I  should  like  an  explanation  of  the 
above.  Perhaps r,F.R.A.S."  will  oblige.- Bbaoost  Locos. 

[25653.]— Old  Wills.— A  testator  dies  in  the  year 
1810  hi  the  diocese  of  Norwich.  Where  would  his  will  be 
deposited  at  the  present  time  P— Iosokakt. 

[25654.1— M  Planters  Secondary  Batteriea,- 

On  p.  581,  VoL  XXII.,  in  "  Scientific  Mews,"  the  above 
batteries  are  mentioned.  Will  some  obliging  fellow-reader 
tell  me  what  they  are  ?— Reciprocity. 

[25655.]— Screwing  Brass  Bods— What  is  the 

Eest  contrivance  for  cutting  a  shallow  thread  \ia. 
(or  what  I  should  prefer  a  double  iin.  pitch)  on 
rods  (in.  diameter  by  Sin.  long,  with  nuts  iin.  deep 
to  fit?  Ordinary  stocks  and  dies  will  not  do  it,  and  I  hare 
no  screw-cutting  lathe.— Ricifbocitt. 

[25656.1— Theodolite.— Oan  any  of  your  readers  give 


of  the  best  theodolite  calculated  formating 
surveys 'of  about  1,000  or  2,000  acres  P  The  inquirer  ww 
also  thank  any  one  to  point  out  the  difference  in  con- 
structiou  and  use  between  plain,  transit,  and  Everest 
theodolites  P-A.  C.  W. 

[25657.]— Cheap  Stained  Windows.— Will  any 
one  kindly  tell  me  the  best  and  cheapest  method  of  con- 
verting an  ordinary  window  pane  into  an  imitation 
stained  one  P— Built  Flosxkcs. 

[25658.]— Double-action  Pump.— Can  any  of  your 
correspondents  inform  me  when  and  by  whom  the  first 
double-action  pump  with  one  ram  was  invented  P  Also  if 
any  of  them  are  still  in  use;  and,  if  so,  where  ?  A  de- 
scription would  much  oblige. — D.  E. 

[25650.1— Permanganate  of  Potash  and  Or- 
ganic Matter. — When  permanganate  of  potash  is  added 
to  water  containing  organic  matter,  what  chemical  action 
ensues  P  I  know  that  oxide  of  manganese  is  formed,  bat 
what  becomes  of  the  potash  ?— Bkta. 

[25660.]— Medical  Query.— Oan  any  of  your  medical 
readers,  or  otherwise,  inform  me  of  the  cause  and  cure  of 
a  superfluous  quantity  of  wax  in  the  ears— that  is,  much 
more  than  has  been  usual  in  my  esse?  This  has  lasted 
some  months.— Bxta. 

[25661.]— Moulding  Glass.  — Can  any  of  your 
readers  instruct  me  how  to  make  some  small  solid  cubes 
of  glass  by  moulding— i.e..  the  necessary  proportions  of 
articles  forming  the  glass  P  Or  oan  ordinary  glass  he 
melted  and  remoulded,  giving  the  land  of  pot  or  crucible 
and  the  fire  required,  and  what  the  moulds  should  be 
made  of  P — E.  Good  wis. 

[25662.]-Stretohing  of  Signal  Wires.-In  the 
evidence  given  at  inquiry,  or  inquest,  on  the  GJf.B. 
collision- at  Abbott's  Ripton,  it  was  stated  by  one  of  the 

Stehvyers.  I  think,  that  be  had  known  as  much  as  8in. 
erenoe  in  the  length  of  the  wires  to  the  distance 
signals,  or  to  that  effect.  Is  that  a  fact ;  and  what  caases 
it  ?  Would  wire  rope  made  of  the  same  kind  of  wire 
stretch  more  or  less  P  Which  metals  are  affected  least— 
braes,  iron,  semi -steel,  or  steel  ?— Mukajto. 

[25663.]— Oil  Painting.— Oan  any  of  your  corre- 
spondent* give  a  good  receipt  for  making  megilp  as  sold 
at  artists'  oolourmenP  Have  tried  mastic  varnish  and 
drying  Unseed  oil,  but  the  mixture  so  obtained  is  not  thick 
enough.— L.  8taxlky. 

[25664.]— IiiebUoh  Oedact.  —  Oan  any  brother 
reader  give  me  a  description  of  lieblich  godact  organ 
pipes  P  I  have  searched  the  book  numbers,  but  cannot 
find  any  information  that  would  enable  me  to  make  a  set. 
A  sketch  would  assist  me  to  understand  the  shape  of 
mouth,  block,  Ac.  A  few  hints  about  the  voicing  would 
also  be  most  acceptable.— Dupasow. 

[25685.1— Oliver.— WOl  any  reader  of  the  Evoura 
MacSAJtic  tell  me  how  to  make  an  Oliver  for  bolt- making 
suitable  for  a  jobbing  smith  P  A  rosgh  sketch,  with 
sizes,  Ac.,  would  oblige.— A  Smith. 

J 25666.1— Vibrations  in  Wooden  Organ  Pipes 
m  p.  44  of  No.  674,  your  correspondent,  Dr.  Birt, 
states  that  "  the  principal  vibration  of  the  wood  of  an 
organ  pipe  is  in  the  sides,  little  in  front  or  back."  Mr. 
E.  J.  Hopkins,  in  "  The  Organ,  its  History  and  Construc- 
tion," p.  110,  goes  further  than  this.  He  says :  "  It  is 
worthy  of  remark  that,  whereas  the  sides  of  a  wood  pipe 
beat  violently  while  the  pipe  is  speaking,  the  front  and 
back  remain  perfectly  quiescent."  Is  this  statement 
capable  of  proof,  as  it  seems  improbable  that  the  tides  of 
a  wood  pipe  oould  vibrato  without  the  vibrations  being 
communicated  to  both  back  and  front  P— H.  T.  R. 

[25667.]— Numismatic— The  first  pennies  struck  in 
1860  have  a  border  of  circular  pellets  on  the  obverse  asfl 
reverse.  They  were  afterwards  issued  in  the  same  year, 
and  continued  down  to  the  present  date,  with  a  border  of 
sugarloaf -shaped  pellets  with  the  base  towards  the  outer 
edge.  What  was  the  reason  for  this  change?  The  round 
pellets  look  much  better,  and  wear  better.  Were  they 
struck  at  different  places  P  The  1860  penny  had  also  the 
letters  "I.  0.  W."  (qy.  Leonard  Charles  Wyon)  on  the 
reverse  on  the  ground  at  the  base  of  the  shield ;  this  has 
since  been  discontinued.  Are  the  dies  now  engraved  by 
some  one  else  P  I  note  that  they  vary  very  much.  Those 
issued  in  1860  bad  hosi  so  in  the  left  shoulder  on  the 
obverse.  The  1874  penny  has  only  hosi  s.  on  the  reverse 
in  the  early  ones;  tie  ground  is  within  the  border  line  on 
the  left,  in  some  of  the  later  ones  it  extends  beyond. 
I  shall  be  muoh  obliged  for  any  information  which  in  a 
few  years  hence  may  be  difficult  to  obtain.— W.  S.  J. 

[25fl68.]-Leclanche  Battery.— Will  any  one  tell 
me  how  to  construct  a  Leclanohe  battery  of  4  or  5  cells  r 
How  long  would  such  a  battery  last  without  attention  if 
worked  about  half  an  hour  each  day  ?—  Electro-kotos. 

[25889.]-8afety-Valves.-Would  any  of  your  read- 
ers kindly  give  their  opinions  and  calculations^  safety- 
valves  P  I  take  two  boilers  similar  in  grate  and  hestm? 
surface— say  9  sq.  ft.  heating  surface  and  one  of  grate  sur- 
face, to  evaporate  the  same  quantity  of  water.  Take  the 
working  pressure  of  one  to  901b.  per  square  inch  absolute 
and  the  other  451b.  per  square  inch  absolute,  what  would 
be  the  difference  in  the  safety-valves'  area  and  thcleMt 
area  required  |  so  that  in  case  of  heavy  firing,  and  all 
connections  stopped,  the  pressure  may  not  rise  above  tw 
above  pressures  P— Steamer.  , 
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[JSCO.]— 50in.  Bicycle  Wheel.— Will  w  rob- 
eriner  tell  me  whether  I  can  make  a  bicycle  wheel,  50in. 
diameter,  without  having  any  screw*  to  tighten  spoken  P 
The  tire  fa  I  by  |.  and  I  want  it  to  ran  on  its  edge  so  a* 
to  drill  the  hole*  to  fasten  wire  in.  The  wire  for  spokes 
win  be  about  Jin.  About  how  many  spokes  will  it  want  P 
My  intention  m  to  fatten  the  wire  on  the  tire  the  same 
u  a  loop  would  be  made  in  a  bell  wire,  and  if  I  oan't  do 
that  I  hope  eomo  one  will  tell  me  of  a  cheap  and  simple 
m«hod.-R  P. 

[25S71.]-Timber  Marking.— I  ahoald  be  obliged  if 
sor  of  your  correspondents  oould  recommend  me  a  good 
mj  to  mark  boards  while  on  the  hone  ?— F.  B. 

[25672.1 — Speculum  Grinding. — Would  our  kind 
roolnTwtor.  "'A  Fellow  of  the  Astronomioal  Society,"  or 
any  other  reader,  inform  me  whether  the  stroke  of  { the 
diameter  of  the  speculum,  and  \  aide  stroke,  is  applicable 
toaOenrree  my,  a  6in.  mirror  of  6ft.  focal  length,  and 
the  same  stee  of  3ft.  focus  P  Hare  the  strokes  to  be  raried 
saaording  to  the  different  curvatures,  although  the 
mirrors  are  of  the  same  diameter  P— Push. 

[6673.]— Polish  for  New  Mahogany.— Will  any 
of  "ours"  release  me  from  the  following  difficulty? 
I  have  a  top  of  table  (mahogany)  which  I  want  to  polish 
to  match  old  furniture  in  room.  How  am  I  to  proceed, 
sad  what  are  the  ingredient*  P— GaBlVET-MAXBK. 

[25*74.] — Mumiamatio  — I  have  a  penny  Victoria, 
flrrt  issue,  oopper,  1858,  without  the  letters  "  W.  W." 
(W.  Wyon)  on  the  truncation  of  the  boat ;  all  my  other 
tpeanen>  (Id.,  id.,  and  id.)  of  this  issue  hare  Wyon's 
nritials  on  them.  What  can  hare  been  the  reason  for 
omitting  thorn  In  any  one  instance  from  the  die  P  It  can- 
not merely  hare  been  an  oversight.  My  specimen  u  in 
rood  preservation,  and  I  have  another  la.  of  the  same 
date  in  no  better  preservation,  with  the  letters  "  W.  W." 
on  it.  8ee  "  Heufrey's  Guide  to  English  Coins,"  part  3, 
p.  W.-W.  8.  J. 

[25675J— Bulges  in  Cornet.— Could  any  reader  tell 
me  how  lean  take  the  bulges  out  of  a  cornet  in  the  curled 

pipes  P—CXI>  8DBSCEIBBB. 

[25676.]— Broken  Oog-wheel  in  Singer  Ma- 
chine.—! have  a  Singer  sewing-machine,  and  I  have 
broken  one  of  the  small  cog-wheels.  Could  "  Saul 
Rymea  "  tell  me  how  to  nut  it  in,  and  .would  a  brass  one 
dons  well  as  an  Iron  one  r — Old  Subsceibeb, 

[K677.1— Cogged  Wheels.— Will  any  one  of  your 
correspondents  inform  me  through  your  columns  what 
loss  of  working  power,  through  friction,  results  in  the 
ose  of  cngged  wheels  ?  Also  what  is  the  form  of  the  tooth 
which  will  develop  the  least  friction,  and,  consequently 
(at  I  presume),  cause  the  least  low  of  working  power  ?— 

[8478.1— Wax  Polishing.— Of  what  is  the  polish 
connoted:  used  in  wax  polishing  ?  Which  is  considered 
tht  better  process,  wax  polishing  or  dead  polishing,  and 
which  is  the  more  expensive  P— A.  C.  G. 

[8479.]— Steam  Power.— Will  any  of  your  readers 
that  are  using  small  engines  inform  me  of  the  best  form 
of  boiler  ana  engine  of  about  3  horse-power  P  I  have 
room  for  any  description,  but  want  the  safest  and  most 
economical  at  a  moderate  price.  Are  there  any  blast  fans 
that  are  noiseless  in  working  P— A  Foe  a  ieaes'  Sus- 

BCBXBXJL 

[8480.]— Sulphate  of  Ammonia.— I  am  making 
300  tons  of  gas  liquor  of  5°  Twaddle  per  annum,  and 
paying  10s.  per  ton  in  sending  it  to  be  made  into  sulphate. 
Will  any  of  your  chemical  correspondent*  be  kind  enough 
to  say  what  it  would  cost  per  ton  to  convert  itP— 
AnoHvm. 

[848L]— Circular  Saw.— I  want  to  drive  a  circular 
saw  with  a  1-horse  gear  (Hunt  and  TaweU's)  whloh  at 

East  drives  a  chaff-cutter,  pulper,  Ac.  What  is  the 
Mt  sins  saw  I  may  venture  to  drive  with  this  gear, 
what  thickness  of  timber  would  it  out  P— Oommui . 
[35682]  —  Craig  Telescope.—  In  the  IUastruted 
London  New*,  dated  August  28,  1852,  a  short  account  is 
rrren  of  a  telescope  made  by  Mr.  W.  Gravatt,  F.R.8.,  for 
the  Bar.  Mr.  Craig,  vicar  of  Leamington.  The  object- 
class  is  said  to  have  been  ground  by  Mr.  F.  Slater,  and  is 
described  as  follows :— Plato  lens,  positive,  focal  length 
rat.  ltin. :  flint  lens,  negative,  focal  length  49ft.  10|in., 
combined  focus  76ft,  aperture  2ft.  I  should  muoh  like  to 
know  how  this  telescope  was  mounted :  how  the  tube  of 
snob,  an  Immense  length  was  made  sufficiently  rigid  for 
nw  (if  used  at  all  it  must  have  been  supported  at  many 
points  m  its  length) ;  and  whether  any  work  was  done 
with  UP  Perhaps  some  of  your  obliging  contributors  will 
kindly  give  us  some  account  of  it  and  its  doings ;  also  say 
what  has  become  of  the  unwieldy  monster  P — Vicar. 

[25483.]— Painting  in  Oils  on  Cardboard.— 
Could  you  kindly  inform  me  whether  there  is  any  method 
of  painting  in  oUs  on  cardboard  P  Also  if  the  cardboard 
wants  preparing ;  and,  if  so,  by  what  preparation  P— 
AsnsT. 

[2546*.]— Drawing  Outline  of  Violin.— Will  some 
friend  kindly  tell  me  of  a  good  method  of  drawing  the 
outline  of  a  violin  P  I  believe  there  is  some  way  of  doing 
it  by  dividing  a  vertical  line  into  a  certain  number  of 
parts ;  through  each  of  these  divisions  horizontal  lines  are 
drawn  on  which  certain  other  distances  are  set  off  to  the 
left  sad  right  of  the  faction!  line,  and  by  drawing  through 
theet  points  we  get  an  outline.  1  shall  be  extremely 
obUftif  if  nay  one  will  be  good  enough  to  give  me  a  reply. 
— C  W.  CaossLST. 

125435.] — Quick-acting  Lena.— Wul  any  reader 
eolvfhten  me  as  to  the  method  of  the  silvered  plane  P 
How  made  or  procured,  and  how  used  P  I  can  easily 
*borten  or  lengthen  tube,  but  when  I  unscrew  back  cell, 
whOs  in  camera,  1  have  to  pull  out  sliding  body  to  meet 
leerthened  focus.  When  I  unscrew  front  cell  I  have  to 
path  in  to  meet  shortened  focus.  Whloh  end  is  the  best 
to  titer,  and  how  P— Otrmraa. 

[8488.] — O an.— Will  any  of  your  readers  inform  me  of 
«*  best  tabulated  formula  showing  the  profit  and  loss  on 
■•king  gas  ? — Valejttibx. 

[8487.]— Diamonds.— How  can  real  diamonds  be 
dathuruissjd  from  very  fine  imitation  ones  cut  in  the  same 
form?  An  infallible  test  desired.— Cdbjoso. 

[8488.] -Beat  Primarily  Considered— Does 
^pension  cause  heat,  or  does  heat  cause  expansion  P 
l  mean  M  a  first  easts.— Fiddles. 


[2568e,]-Morphia,-What  is  the  practical  way  of 
obtaining  morphia  from  opium  P — Flute. 

1 25490.1— Imbrioator  for  Joints  of  Mathemati- 
cal Instruments.— Would  some  practical  reader  tell 
me  of  a  good  lubricator  for  the  joints  of  mathematical 
Instruments  P— BQJOltalbsUt. 

rjB»l.]-Oheese  Press.— Will  any  reader  inform  me 
how  to  make  a  cheese  press  for  a  small  dairy  P— T.  R.  B. 

[25«92.]-Iietters  on  Glass.— Can  say  reader  oblige 
by  information  as  to  whether  letters  painted  on  glass  and 
varnished  will  stand  exposure  to  sun  and  all  weathers 
besides  occasional  washing  ?  Also  what  is  best  material, 
and  mode  of  application  P  Tin- foil  letters  have  been 
unsuccessfully  tried.— L.  W. 

[25493.]— Common  Force- Pump.— If  the  plunger 
has  a  section  of  8  square  Inches  and  works  SO  feet  below 
the  cistern,  what  pressure  will  be  required  to  force  it 
down  P  If  William  Wih>on.  M.A.,  LL.D.,  Chester,  will 
give  the  solution  to  the  above  question  be  will  greatly 
oblige — Steel. 

[25894.]— Speeifle  Gravity  of  a  Compound.— 
Will  Harry  Watson  be  kind  enough  to  give  the  solution 
how  to  find  the  specific  gravity  of  a  compound  when  121b. 
los.  of  gold  is  mixed  with  111b.  Sot.  of  oopper  ?— Fust. 

[25665.]— Water  Power  for  Lathe.— I  possess  a 
spring  constantly  flowing  at  the  rate  of  1  quart  per  nine 
seconds  from  a  spring  2ft.  above  the  ground.  Can  this  be 
used  to  turn  a  scratch-brush  lathe?  If  so,  would  the 
necessary  mechanism  be  expensive  P  Would  a  gas-engine 
be  better  or  cheaper  p— Zsso. 

[25698.]—  Bplit  Bunshade,  <&o.  —  Would  Canon 
Beeohey  please  give  full  and  explicit  instructions  how  to 
make  his  sunshade  P  Also  when  using  the  sunshade  the 
best  form  of  giving  exposure  P  Can  the  trigger  action  be 
fitted  to  a  rapid  symmetrical,  and  how  P  Seeing  that  the 
split  sunshade  ia  a  great  help  to  landscape  photographs, 
an  answer  to  the  above  queries  will  oblige  many  of  your 
readers  as  weU  as  a—  M.M.P.S. 

[25897.1— Varnish  for  Fretwork.— Can  any  one  tell 
me  what  is  the  best  varnish  for  fretwork  ?  I  want  some- 
thing that  can  be  laid  on  evenly  end  not  collect  at  the 
edges.— Nbxo. 

[25698.]— Removing  Tar.— Last  October  some  dog- 
kennels  of  mine  were  tarred  over  with  ordinary  tar,  which 
has  never  since  got  dry,  and  which  now  comes  off  on  to 
the  dogs  and  one's  hands,  and  is  a  nuisance.  How  can  it 
be  remedied  P— W.  L. 

[25699.]— Drying  House.— I  wish  to  make  a  drying 
house,  4  yards  by  3  yards.  Will  any  one  give  me  any 
information  how  to  get  sufficient  heat  for  drying  hard 
wood  quickly  without  steam  P— Habdwood. 

[25?oo.l -Filling  Sunk  Braes  Letters  Bed.- 1 
should  like  some  of  your  readers  to  tell  me  how  to  get  a 
clear  red,  as  I  have  filled  them  with  wax,  but  cannot  get  a 
dear  red  colour.— H.  0.  J. 

[25701.]— Bending  Brass  Tubes  with  Coiled 
Spring.— Have  any  of  your  readers  tried  to  bend  tube 
with  a  spring  instead  of  the  long  and  somewhat  unsatis- 
factory war  of  filling  with  resin  or  lead,  and  with  what 
results,  and  the  land  of  blocks  used  P— H.  0.  J. 

[25702.]— Diminishing  Valve.— Would  any  reader 
send  sketch  for  a  diminishing  valve  so  that  with  various 
pressures  on  boiler  side  of  valve,  any  from  601b.  to  801b,  I 
oould  get  a  uniform  low  pr ensure  at  opposite  of  valve  Just 
as  I  might  require  it,  say  101b.  to  501b.,  by  altering  the 
load  P— Steams*. 

[25708.1-Combination  Lathe.-Would  "  Seconds 
Pivot "  kindly  give  a  detailed  explanation  of  the  wheel- 
cutting  addition  to  his  lathe,  as  described  in  No.  573  T  It 
seems  to  be  very  compact  and  handy,  but  I  cannot  under- 
stand its  action.  How  is  the  cutter  brought  in  and  out  of 
action,  and  how  is  the  depth  of  out  regulated  ?  How  is 
the  cutter  made  P  Could  teeth  be  out  at  an  angle  like 
burl-wheel  teeth  P  The  information  he  offers  about  the 
use  of  the  chucks,  Ac.,  would  be  very  acceptable  to  me, 
and  I  have  no  doubt  to  many  other  horological  subscribers 
to  "ears."— Bnua  Sholus. 

[25704.]— Cremona.— I  beg  to  acknowledge  with 
thanks  the  three  answers  to  my  former  query  in  No.  574. 
The  colour  of  the  varnish  of  my  violin  it,  I  should  think, 
of  a  light  brown,  and  the  8  holes  seem  rather  worn.  I 
should  like  to  know  if  it  is  often  the  case  in  copies  for  a 
forged  label,  apparently  very  old,  to  be  Inserted  in  the 
interior  of  violins  P— Laussscb  Sausdebs. 

[25705.]— Electro-Gilding  and  Silvering;  on 
Copper.— I  wish  to  coat  copper  electrotypes,  which  will 
bo  exposed  to  very  little  friction,  with  gold  or  silver,  aa 
the  case  may  be,  and  to  do  them  as  economically  as  pos- 
sible. Will  any  one  be  so  kind  as  to  tell  me  whether  any 
advantage  would  be  gained  by  previously  treating  the 
electrotypes  with  a  coat  of  anything  else  other  than  mer- 
cury, ana,  if  so,  how  it  should  be  applied  P  It  is  essential 
that  the  sharpness  of  the  finest  details  should  not  be  dimi- 
nished, and  that  the  gold  should  be  of  a  pure  yellow.— 
Delta. 

125706.]— The  Microscope.— I  have  some  very  fine 
infusorial  earth  from  Leghorn.  Can  any  one  assist  me  in 
cleaning  it  P— W.  0.  W. 

[25707.]— To  Mr.  Lancaster  or  Others.— I  have 
a  phantasmagoria  lantern  (34  condensers),  and  would  be 
glad  to  know  now  to  photograph  transparencies  with  its 
lenses,  if  such  can  be  done.  I  cannot  afford  to  buy  slides 
at  prices  I  see.  and  ifyou  can  help  me  in  this  matter  you 
will  greatly  oblige— Wajuuoe. 

[25706.]— Air-Pump.— Would  some  of  your  kind 
practical  readers  give  me  a  description  of  the  working,  and 
how  to  make  and  arrange  the  valve,  in  a  Tait's  air-pump  P 
And  also  in  a  pump  I  have  seen  mounted  on  a  table  with 
the  pump  hanging  beneath  and  worked  above  by  a  cog 
and  rack  movement  P— B.  0. 

[25709.1— Smoky  Chimneys.— I  have  two  chimneys 
that  smoke,  and  shall  be  glad  ft  any  of  your  correspon- 
dents can  suggest  a  cure.  Bach  chimney  is  ia  an  out- 
wall,  and  lined  with  pot-pipes,  and  built  with  a  straight 
draught.  One  has  its  back  to  the  east  and  smokes  only 
when  the  east  winds  blow  or  when  the  door  is  shut 
quickly:  the  other  has  its  back  to  the  south  and  smokes 
only  when  the  south  winds  blow.  Both  chimneys  are 
lofty,  and  each  terminates  with  a  pot  8ft.  above  the  roofs 
The  house  is  detached,  and  40  yards  from  any  other  build- 
ing.—Leos  Clem  but. 


ANSWERS  TO  CORRESPONDENTS. 


*  An  aewMsutMeaftioM  should  b«  adirmMo  the  Bonos 
e/  Uu  Kseun  Mechanic,  81,  lssistook-strtet,  Cownf 
Ostdsa,  W.O. 

HINTS  TO  CORRESPONDENTS, 

1.  Write  on  one  side  of  the  paper  only,  and  pat  draw- 
ings for  illustration  on  separate  pieees  of  paper.  2.  Pat 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  Information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded:  sad  the  names  of  corre- 
spondents are  not  given  to  inquirers. 


The  following  are  the  initials,  Ac.,  of  letters  to  hand  up 
to  Tuesday  evening,  April  4,  sad  unacknowledged 
elsewhere  t— 

ExrLoeios.— H.  T.  Y.— Charles  Taylor.— Stonemason.— 
J.  Hoyle.— Thomas  Birt,  M.D.— X.  Y.  Z.— J.  N.-J.  W. 
FenneU.— J.  H.  B.— Y.  V.— C.  O.— Francis.— B.  Web- 
ster.—One  in  a  Fix.— H.  O.  8.— T.  B.— Peroeutetor.— 
H.  A.  Wretden.— Chatterbox.— 8.  T.  8.  L.— Wax.— 

B.  P.— Guide.  —  Crank  Shaft.  —  Machinist.  —  Gat.— 
0.  C.  C— Old  Ford.— O.  P.  B. — J.  M.— K.  S.  M.— 
A.  Btraohan.— B.  J.— Thomas  Wood.— W.  W.  Steveley. 
— W.  Listington. — H.  E.  A.— Pro  Bege  et  Lege.— Spiller. 
— J.  C.  X.— W.  L.  T.— James  Plaston.— Sunderland.— 
Ignorant  Jack.— 0.  V.  8.  — T.  W.— W.  Oldfleld.— 
Andrew  Dewar.— W.  B.  D. — Conic  Section.— B.  P.  A.— 

C.  G.— 8.  W.  Francis.— J.  B.  Belfast.— Thomas  Bush.— 
Jerry.  —Charles  Reed.  —  Jem.  —  J.  Jacques.— Ioste- 
phanus.— Junior.— Pressman.— Amateur.—  Clarionette. 
—8.  G.— Frater.— 8.  B.— B.  Peters.— Subscriber  Jones. 
—J.  Gordon  McDaldn.— Loga.— Investigator.— G.  W. 
Waddington.  —  Turbine.  —  k.  G.  Price.— Haokum.— 

A.  P.  M.— W.  Booth.— W.  N.  L.— Steam  to  be  Beaten. 
— A.  Z.— Amateur  Turner.— Serum.— Kidderminster.— 

B.  Harper.— A  Reader.— Occasional  Photo.— P.  Q., 
Harrowgate.  —  F.  Dennett.— Samuel  Waters.— Little 
Box. —  Valve.  —  F.  Herbert.  —  H.  Hess.  —  T.  C. — 

G.  W.  Waddington.— John  Marford.— J.  P.  8trongman. 
— 0.  Churchill.— Francis  and  Co.— E.  Bevan.— Charles 
Ether.— Rev.  P.  W.  Morgan.— W.  B.  Hurst.— George 
Lindsay.— Barking.— E.  Wilson.— Fred.  Jackson.— W. 
Stevens.— Kelly.— Hasten  Slowly.— John  Thos.  Oaseen. 
—John  Crow.— C.  Umdle.— W.  Fairly  and  Co.— J. 
Mathie.— H.  A.  Plow.— George  W.  Weeks. —  Thomas 
Marlyn.-J.  HilL-W.  Lloyd  Wyse.— W.  H  Mackintosh. 
—J.  J.  Oeppy.— Thomas  Fletcher.— Lewis  Thompson.— 
B.  Gay.— Dr.  E.  Tempus.— L.  Hed  and  Co.—  T.  Parker. 
— T.  O.  Fraxer.— James  Hodlrinson.— C.  Parr.— Thomas 
Wheeler.— W.  Stevens. 

CtmiODB.  (Simply  because  you  exert  pressure  in  the 
first  instance  upon  its  two  greatest  points  of  resistance, 
as  you  might  have  learned  from  the  most  elementary 
work  on  physics.)— 8.  Edwasds.  (See  our  reply  on  p. 
608,  last  vol.,  respecting  the  date  of  Easter.)— V. 
Kxntr.  (We  cannot  advise.) — Alpha.  (Cure  very 
doubtful ;  but  many  people  live  to  a  good  old  ace, 
suffering  very  little  inconvenience.)—  Yakxke.  (The 
terms  of  the  license  include  all  fire-arms.)— W.  O.  W. 
(TrObner  and  Co.  See  advertisement.)  —  CasDiros. 
(Patent  the  idea  if  you  think  it  worth  while ;  if  not 
give  details  for  publication  if  we  think  them  worth  the 
space.  We  cannot  insert  queries  asking  our  readers  for 
their  opinion  as  to  the  best  way  of  pushing  an  invention 
commercially.)— 0.  T.  0.  (There  are  several  such 
"  schools  "—some  respectable  institutions,  others  little 
better  than  swindles.  It  is  impossible  for  us  to  advise 
you ;  you  must  inquire  for  yourself ;  we  should  say  the 
time  you  name  was  scarcely  sufficient,  but  that  when 
proficient  you  would  have  tittle  difficulty  in  obtaining 
employment.)— AscnrsuB.  (See  back  Nos.  or  consult  a 
respectable  optician.  Please  do  not  assume  the  sig- 
nature of  one  of  our  best  contributors  on  the  sub- 
ject on  which  yon  write.)— J.  T.  B.  (Your  first  in- 
quiry can  only  he  made  as  aa  advertisement.)  — 

H.  J.  Q.  (Your  query  was  answered  on  pp.  520,  546, 
Vol.  XXI.  The  best  way  is  to  run  a  saw  down  the 
crack  if  the  latter  is  at  all  straight.)  —  H.  Ross. 
(Emery  and  oil  is  the  usual  thing  to  sharpen  the  blades 
of  lawn-mowers,  but  something  will  depend  on  the 
shape  of  the  blades.  In  one  mower  it  is  sufficient  to 
anoint  the  blades  with  oil  and  emery  and  run  them 
backwards.)— 0.  E.  Ati.EW.  (Seethe  index  published 
last  week  ;  directions  for  making  aquaria)  water-tight 
were  given  in  the  last  volume.)— G.  PrtnrisoTOS.  (It 
is  unreasonable  to  expect  us  to  give  reasons  I  why  we 
think  we  cannot  insert  certain  contributions.)—  B.  H. 
Josae.  (Write  to  our  columns  so  that  others  as  well  aa 
0.  Rood  may  have  the  benefit  of.  your  information.)— 
Johjt  Hampdse.  (We  inserted  your  last  letter  for  the 
fun  of  it,  but  to  insert  what  you  send  now  would  be  no 
joke.  Get  an  elementary  work  on  pneumatics,  or,  what 
would  be  aa  well,  buy  an  air-pump  and  try  some 
experiments  for  yourself.) 

W.  Borkwood.-Oonsult  indices  of  published  vols. 

J.  Bennett.— Your  contributions  are  advertisements. 

J.  T.  W.,  Wax,  Willing  to  Learn,  A.  B.  C.  Young  Fitter, 

A  Learner,  Herbert  E.  Wentworth,  Dies  Alia.— Tour 

queries  are  unsuitable. 
J.  D.,  W.,  A  Sea-going  Engineer.— Your  queries  are  only 

interesting  to  the  individual  querists,  and  therefore 

inadmissible. 

Boatbuilder,  J.  P.  H.,  Aquarium.  Pnella,  William  Hughes 
Nil  Do* ps random,  8.  F.— See  indices  to  back  vols. 

Float,  T.  Farn worth,  0.  C.  P.— Your  queries  are  adver 
ti  semen  to. 

J.  Turner,  B.,  and  others  have  replied  to  queries  already 
similarly  answered. 

Letters  ahd  Replies  from  "  E.  J.  P."  on  Slide  Valves 
(cornet):  on  Swimming,  from  "Xenophon"  and 
"  Guido  :  and  several  other  matters  were  crowded  out 
this  week. 
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CHESS. 


All  communications  intended  for  this 
addreRsed  to  3.  W.  Abbott,  81, 
Brixton,  B.W. 


ent  to  be 
■h-road, 


PROBLEM  COCVI.— Bt  J.  O.  Campbell 
[From  "  English  Cheat  Problems."] 
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White  to  play  and  mate  in  three  moves. 

Solution  oy  Pboblsm  COOTV . 
Whit*.  Block. 

1.  Q  to  Q  B  8.  1.  4n?S!ns- 

2.  Kt  (at  Q  5)  to  B  6.  2.  Anything. 

3.  Q  mates. 

Correct  Bolutioxu  of  Problem  OCOIV.  from  J.  Free. 

mantle,  Atnos,  Kothen,  W.  King,  H.  H.  8.,  J.  Hogg. 
H.  P.  L.  Dricw.— Obrkmsly.  The  mom  on  the  part  of 

black  should  bo  (1)  Kt  to  Q  6.   The  rariabons  you  add 

are  perfectly  correct. 
«T.  O.  PracH.— We  hare  Improved  one  of  your  three- move 

problems.   If  yon  will  famish  jour  address  it  shall  be 

submitted  for  your  approval. 
Both  ex. — Apply  to  Longmans.   The  pnoe  is  12s.  6d. 
}.  Fbbsmajttle. — (1)  Mr.  Meyer's  problem  (*nnot.  as 

you  and  several  correspondents  mwgest,  be  solved  m 

three  moves.  (2)  The  OImj™  Herald  oontams  a  oapital 

dmrurbt  column. 
F.  H.alet,  W.  T.  Pierce,  W.  8.  Paritt,  A.  C.  Peanon, 

J.  Freemantle.— Beoeived  with  thanks. 


CURTAIN  FABRICS. 

A  sheet  of  fix  Patterns  of  Curtain  Fabric,  designed  by  Pugto, 
Talbort.  SSSStUXv,  K.  W.  Godwin,  and  W  Jones,  Is  tfveclnMl* 
BUILDING  HEWS  Of  March  81,  together  with  ril.Mtr.vMoo.  of 
the  Catholic  and  Apostolic  Church.  Citmbrrwell.  the  ChUTDh  of 

.    a         .  l.v.  ,  •  ii  .    i«v  Bna  mm  ••     .rt  Priio 

Deshrn  for  Concrete  Villa..  Tho  number  ul«  contaLos  Artto  OS 
on  Memorial  Art.  Fire  in  the  Theatre  Dwelling  on  tfie  Flat 
Sv.t.-m,  the  rerlusttatlon  of  Gr*-.t  Yarmouth,  the  Paabody 

b   i    •    .  ;    r.  ■  ding,  tl       ' 1  mated I  Car- 

penter*  and  Joiner,  and  Piecework,  Note*  of  Now  Bunding* 
and  Churches.  Bangor  Cathedral,  Mr.  Martin  Tobin  on  hl» 
System  of  Ventilation.  Intercommunication,  <tc,  «<•.  Price  *d., 
poet  free  Sid.  Si,  TavUtock-etrcet.  Covcnt-f  arden.  W.C. 


THE  OTvTENTOR- 



APPLICATION  FOR  LKTTEBB  PATTtNT. 
MARCH  17,  1878. 
■78.   H.  n.  Murdoch,  Staple -Inn,  Mlddleaoz.  (or  the  manufac- 
ture of  barbed  fence  wire.    A  communication. 

979.  B.  H.  Stockwell,  Sohc-.quarc,  Middlesex  for  a  new  or 
Improved  .topper  for  flask,  and  bottles. 

980.  H.  E.  Caaty,  Liverpool,  for  an  improved  appliance  of  the 
nature  of  a  poultice,  useful  for  vmiioos  purposes,  medlolnal  or 
otherwise. 

981.  W.  P.  Thomson.  Liverpool,  for  Improvements  to  methods 
of  and  apparatus  for  preventing  Incrustation  In  steam  boilers  and 
other  analogous  structures. 

980.  A.  Friedman n,  Vienna,  for  column*,  pillars,  supports,  and 
girders  in  wrought- iron,  for  halls,  building.,  viaducts,  and  cou- 
nt ruction,  generally.  # 

MB.  W.  R.  Lake,  BootfearapUm-bnildUlaa,  London.  lor  Improve- 
ments In  gesaliers.  A  communication. 

9M.  O.  Kendal,  Paddock,  for  Improvements  In  stoppers  for 
bottles. 

8tfi.  F.  B.  MleheU,  Truro,  for  Improvements  applicable  to 
stoppering  and  flUlng  of  bottles  sad  drawing  off  content,  of 
aamo. 

!**!.  K-  Preston,  Birmingham,  for  lioprovemenU  in  roller 
skates. 

987.  W.  B.  Lake,  Southampton-buildings.  London,  for  improve- 
ments  In  miner*'  pick*.    A  communication. 

•88.  W.  B.  Lake,  Southampton-building".  London,  for  an  im- 
proved crushing  machine.   A  communication. 

989.  F.  W.  Crowley  and  O.  A.  Bridgctt,  Manchextcr,  for 
improvements  in  direct-acting  steam  pump*,  applicable  also  to 
pumps  worked  by  compressed  air  or  o V  cr  fluid  pressure. 

990.  J.  L.  B.  Templer.  Harrow  for  improvements  in  means  or 
apparat".  tn  be  employed  In  ml*lng  crop,  from  the  ground  and 
loading  them  Into  carte  or  waggons,  which  mean*  or  sppatatus 
may  be  sis'" employed  for  union  ling  and  .tacking  purposes. 

9V1.  W.  R  Luke,  Southampton-building*.  Loudon,  for  improve- 
menla  In  machinery  for  scouring,  polishing,  separating,  s.id 
cleansing  wheat.   A  communication. 

091.  I.  d.  M.-Diugall,  Manchester,  for  Improvement'  In  fur- 
nace, or  Hrr-p.ucs*and  In  apparatus  connected  therewith. 

9(11.  c  .8 .  Smith,  Birmingham,  for  Improvement.  In  dry  dooets 
or  commodes. 

MM.  M.  Mlchaolson,  Olaagow,  for  Improvements  In  artlflcla1 
grinding  alone,  and  In  apparatus  or  mechanism  used  therewith. 
A  communication. 

985.  B.  O.  dc  L.  Byron,  Brighton,  »or Improvements  in  machi- 
nery or  appliances  for  obtaining  and  applying  motive  power, 
applicable  for  driving  aewlng  machines,  tramway  cars,  and  other 
useful  purposes.   A  communication. 

lift;.  W.  Humberstono,  ClerkenweU,  for  improvements  to 
printing  machinery. 

997.  J.  Morris,  Barton-on-Humbcr.  for  Improvements  In  machi- 
nery for  the  manufacture  of  tiles  from  clay  and  other  plastic 
material..  • 

9W.  C.  Coortaud,  Paris,  for  a  new  system  of  llft-mountlng  by 
hand  with  .crew  and  wheel-work  with  bevel  or  conical  gearing, 
known  as  "twciueur  Cortaud." 

990.  I.  Solvay,  Brussels,  for  Improvements  In  the  manufac- 
ture of  carbonate  of  sods,  and  in  the  processes  and  apparatu*  used 
In  such  irisnufantTire. 


lOOD.  B.  J.  B.  Mill*.  Routhampton-buUdlngs.  London,  for 
improvements  tn  steam  engines.  A  communication. 

1001.  B.  M.  Lowne,  Flnchlev,  and  J.  J  Hicks,  Hatton  Osrden. 
Middlesex,  for  Imnnivement.  In  means  or  apparatus  fur  counting 
oolnt  as  dropped  into  a  donation  or  other  box  or  receptacle. 

1002.  J.  C.  Browne.  Lvidun,  for  Improvements  to  logs  for 
Bsc  itHining  and  Indicating  the  process  of  ships  through  the 
water 

1JU3.  L.tT.  Wright,  Harrow-road.  Middlesex,  for  a  new  process 
for  revivifying  foul  gas,  lime,  and  obtaining  the  volatile  products 
therefrom. 

loo*.  J.  William..  Hanley.  for  lmoroTsments  to  stoppers  for 

bottle*  for  sSrarod  or  effervescent  liquids. 

1005.  J.  Waddlngton  and  W.  Oaratde,  Hall  fax,  for  lmprove- 
numU  to  sppurstu*  employed  for  regulating  the  admission  sod 
oonduotlfig  of  nlr  intv  steam  boiler  or  other  furnscos. 

lOW.  H.  E  Newton,  Chancery-lane,  Middlesex,  for  improvs- 
mento  to  the  con*'.ructlon  of  ships  or  vessels  used  for  the  trans- 
port of  good*  and  merchandise.  A  communication. 

1007.  K.  Corsnl, Begoi.t'a  Park-road,  Middleaex.  for  Improved 
means  for  adjusting  the  height  of  seats,  stool*,  chairs,  tables,  and 
desk*.   A  communication. 

100*.  J.  Offord,  Wull-.-treot,  Middlesex  for  Improvements  la 
apparatus  for  opening  and  closing  the  hoadi  of  carriages. 

1009.  J.  A.  Mava,  London,  for  Improvemonte  to  skates. 

1010.  W.  B.  Lake,  Southampton-buildings,  Londor,  for  improve- 
ments relating  to  the  utilisation  of  rnttan-plth  for  the  manufac- 
ture of  veneers  for  the  coni-truction  of  oarrlage  bodies  and  for 
other  like  purpose..  A  communication. 

1011.  B.  Thaller  and  M.  Tiieller.  Islington,  for  a  now  r«srl«t/-r- 
lng  snd  stamping  machine  for  omnibus,  railway,  or  admission 
tickets. 

ion.  B.  Mackle,  Btewarton.  Ayr,  for  Improvement*  to  tho 
manufacture  of  Scotch  bonnets,  hats,  and  oaps,  and  la  the  appli- 
cation or  adaptation  of  mmohtoery  therefor. 

WIS.  A.  Caldwell,  Strathbungo,  Benfrew,  foranew orlmproved 
apparatu*  for  controlling  or  regulatlag  the  Bow  of  water  or  liquids 
to  dwelling-houses,  f actons*,  and  other  bulldlnn*.  the  same  being 
applicable  as  a  water  or  liquid  meter. 

1014.  O.  Hoeftmann.  Charlton,  f  r  Improvements  to  gas  light- 
ing, which  consist  to  adjusting  the  supply  of  air  to  the  burner  so 
as  to  Live  maximum  light  for  a  given  consumption  of  gas. 

1015.  J.  Agate,  Ems  worth,  for  improvement*  to  registering 
till.. 

1019.  1.  Conyer,  Coventry,  for  an  Improved  hair  brushing  appa- 
ratus, 

1017.  X.  Cambridge,  Bristol,  for  Improvements  to  roller 

1018.  '  T.  B.  Lemonnler  and  K.  Mslhtre,  Parts,  for  a  new  system 
of  reed*  or  oomba  for  weaving  lacs  works  and  other  textile 
fabrics.  .  . 

1019.  W.  J.  Qeofhegan,  Hsmpstead.  for  Improvements  to  rink 

1090.  B.  ».  Weatherdon  and  B,  F.  Coles,  Chancery  lane,  Mid- 
dlesex, for  Improvement."  In  the  construction  of  roller  skate*. 

lOfl.  B.  Charogcat,  Paris,  for  Improvement*  to  umbrella*, 
parasol l,  and  other  similar  article*. 

\itlt  H.  J.  H addon,  Stfimd.  for  Improvement*  to  machinery 
for  washing  linen,  cotton,  snd  woollen  fabrics.  A  communica- 
tion. 

1038.  H.  3.  Haddan,  Strand,  for  Improvements  to  wringers.  A 

communication. 

lot*.  J.  H.  Soholes  and  J.  Chaffer,  Leeds,  for  Improvements  In 
picker*  for  loom*.  ... 

1USJ.  B.  Brofflt.  London,  and  J.  Edwards,  CastlsfOrd,  for  Im- 
provement* to  stopper*  for  bottles  or  other  vessels,  also  applica- 
ble to  other  purposes,  and  In  apparatus  for  filling  and  discharg- 
ing the  contents  of  bottles  or  other  vessels. 

IU96.  C.  H.  Holt.  H  udder* field,  for  Improvement*  to  boiler* 
and  apparatus  to  be  used  to  connection  therewith. 

1027.  J.  Head.  Middlesbrough,  for  Improvement*  to  mottve- 
portsr  eogiaee. 

1018.  J.  rate* ,  Botherham.  for  Improvements  to  the  preparation 
and  treatment  of  steel  casting*. 

Its.  F.  W.  Booth,  London,  sod  O  Holoroft,  Mauohanter,  for 
Improvements  tn  the  construction  of  furnace*  and  to  the  manu- 
facture of  materials  for  lining  or  constructing  the  same,  and  for 
making  retorts,  cruolbleo,  and  other  similar  articles. 

1030.  B.  H.  Armlt,  Vlotorla-street,  Middlesex,  for  an _  improved 
apparatu*  for  Indicating  the  distance  travelled  by  a  ship  through 
the  water  In  a  given  time  and  the  speed  at  which  *he  I*  travelling. 

H01.  A.  M.  Clark.  Chancery  lane.  Middlesex,  for  Improvements 
to  hvdrsullo  elevators. 

10JS.  A.  M.  Clark.  Chanoery-lane,  Middlesex,  for  Improve- 
ment* In  the  msnufacture  of  *tcol.    A  communication.  , 

luSS.  yr.  L.  Wise,  AdelphL  for  Improvements  to  the  manufac- 
ture of  horse  and  mule  shoes  by  machinery.    A  eommunkiatlor.. 

1931.  J.  Kldd,  Westminster,  for  improvements  in  iros-producinj 
furnaces  and  to  the  method*  of  utilising  the  gases  generated 
therefrom.  ...     ,  , 

1035.  P.  Protheroe,  Surrey,  for  an  improved  method  of  raising 
sunken  vessels.  .  , 

MS9.  L.  Oodefroy.  Puteeox.  for  an  Improved  proce*  of  printing 
or  onaamenUna-  woollen  or  other  similar  textile  (abrto.. 

1037.  E.  P.  H.  Vaughan,  Chancery-lane,  for  an  improved  sus- 
pender for  tr'>uvra.  Acoinmmilcatlon. 

MSB.  W.  Mellon  by,  Mlddle.bro',  for  an  Improved  apparatus  to 
be  used  In  combination  or  oonneoUon  with  a  lighthouse,  for  Indi- 
cating and  showing  the  state  of  the  Ude  sod  depth  of  water  at  all 
times. 

1039.  A.  Macdonald.  Forfar,  for  improvement*  to  the  construc- 
tion of  throstle-spinning  and  other  bobbins. 

10*0.  0.  8.  Dean,  Canaan,  for  improvements  In  tubes  and  flues 
for  steam-boilers.  ,  , 

1041.  T.  P.  M  iy,  Bay* water,  for  Improvements  to  earth  cloaets. 

1042.  H.  M.  M  I  lor,  Nottingham,  for  Improvements  tn  circular 
knitting  machines. 

1043.  J.  MargotlL  Southampton-buadlngs,  for  Improvement* 
to  n toppers  for  Dottles  and  jar*. 

1144.  A.  Browne,  Snuthainpt/jn-bufldtogs,  for  Improvements  to 
valve*  adapted  for  engines,  atmospheric  brake*  for  cars,  and  for 
other  purpoeea  of  a  similar  nature.   A  ooromunlcaUvn. 

1045.  John  Butler  and  James  Butler,  Belfast,  for  an  Improved 
speed  lndt  ator.  _ 

1049.  W.  T.  Carter  and  H,  Tom  pain*.  Reading,  tot  Improve- 
ments to  wheel  or  roller  skates. 

1047.  J.  H.  Johnson,  Llnjoln'*-tan-nelds.  for  Improvements  to 
the  manufacture  of  steel  and  to  the  manufacture  and  treatment 
of  ceat  metal*,  and  to  the  apparatus  employed  therein. 

lots.  J.  Barnett,  Middlesex,  for  Improvements  to  the  treat- 
ment of  Iron  for  lie  purification  and  conversion  Into  steel,  and  In 


the  fettling  of  puddllnu  furnace*. 
1049.   J.  Harnett,  M  iddlo*ex,  for  an  lmprov 


rial  for  con- 


structing furnaces, 
low.    A.  M.  Clark.  Chancery-lane,  for  Improved  photographla 
apparatu*.   A  communication. 
1051.   A.  M.  Clarke,  Chancery-lane,  for  Improvement*  to  compen- 
sation balances  for  marine  and  other  chronometers.    A  oommu 
nlcatlon.  .  . 

1UKL  W.  H.  B-iberts.  Kent,  for  a  new  orlmproved  Instrument 
for  use  In  ascertaining  the  true  coarse  of  a  ship  from  the  compass 
course. 

1013.  W.  B  Lake,  Southnmpton-bulldtogH,  for  an  Improvement 
to  sewing  machlnei.    A  communication. 

1014.  A-  eei at,  Jen.,  snd  T.  H.  OgUvie,  for  Improvements  to 
pm  1 1  yliii-  sugar. 

li.V..  w.  Jones,  Lancaster,  for  Improvements  to  sewing  ma- 
chine-! and  apiientu-.  un«l  in  connection  therewith. 

1050.  J.  T.  Kine.  Liverpool,  for  Improvements  to  the  manufac- 
ture .  (  table  outlory.  A  communication. 

1U.7.  A.  Madroy.  Ruuil  »uir,  fur  a  new  water  (or  any  other 
liquid)  m.  t-r.    A  comtnuiiic'itton. 

lO-yt.  H.  Mardon,  Bristol,  for  Improvements  to  printing  and  to 
mnehlnery  therefor. 

low.  J.  M.iiiif"  and  J.  Westley.  Salford,  for  ImprovemenU  to 
lnj..«:U>r«  employed  In  the  feeding  of  steam  generators  with  water, 
and  lor  Other  purposes. 

liMi.    B.  C-<ry,  Pjdilligton,  for  Imnrovemont*  In  roller  pkatea. 

W..I.  F.  E.  B.  Beaumont,  Muldle-.x,  and  W.  Pilktogton, 
Ciovlon,  for  Improvi-Tn-nU  In  roller  kliato-. 

I'-.i  A.  Foid.  Ml'ldie.ex,  for  Improvements  to  tho  method  of 
con-tructing  th.  tkoilnj;  of  skating  rinks. 

hm  H.  K.  Julie*,  Bow,  for  rogrulating  snd  coi  recting  sltera- 
tlon«  to  thf-  prfsure  of  ra'-  Bowtaur  through  street  in  v-n«. 

Iu>#l.  H.  Hughiw,  Lclorstor.  for  Unproveaiente  In  tram  or  road 
loo -motive*.  .  _  „ 

lOis.  J.  F.  Burke.  Stratford-on-Avon ;  3.  M-  Burke  and  E.  M. 
Browne,  Irelsnd  -.  for  improvement,  to  switches  or  Junctiun  polnle 
of  roilwa>  *  and  tramways. 

}VK.  W.  Anderson,  Souihwark,  for  an  improved  srrangement 
of  n'iparatu.  for  working  bU<e  pump*.   A  communlc  tttun.  

lis*.  J.  Brirrley,  F.  W.  Brierley.  and  W.  W.  Brierley.  Mlndlc- 
iex.  forlmprovemet'.ts  to  railway  signals. 


1008.   H.  X.  Newton.  Chancery-lane,  for  Improvement,  la  t*. 
preparation  of  colours  or  pigment*  which  by  vltiLBonW, 
rendered  permanent.   A  communication.  "oaan 

1018.  T.  H.  Wood  and  T.  Cross,  Cardiff,  for  taprov*numh  i. 
fckatea  for  rinks.  —uwon  la 

1070.  W.  Dummer.  Southampton,  for  the  msnntsotur*  of  ««_ 
proof  compositions.  Mr 

1071.  A.  Miller,  Olaagow,  for  s  new  or  Improved  OOTUrneUcw 
pump  or  fluid  drawing  and  forotoir  apparatu*.  ^~ 

1072.  O.  F  Bedfnro,  Mlddleeex,  forunj.rovemsnUtaiiusOjhM— 
or  apparatus  for  shaping  or  planing  screw-nuts.  wsshiVvbalL 
heads,  and  fir  other  similar  purpate*.    A  communication. 

1073.  8.  Bni.ley  snd  8-  Smith.  Tork,  for  unproveewntt  to 
doubling  and  twisting,  and  to  apparatus  connected  therewith. 

n    "    " '""        ^Proved  gas  *cnU,ber or 

1075.  N.  W.  Lobb,  Surrey,  for  Improvesnentt  In  the  MMttsi 
of  farinaceous  food  and  other  alimentary  substances. 

107D.  F.  Vf.  Monok,  Bristol,  for  an  Improved  sppsrsttu  •■•» 
copying  manuscript*  and  drawings  with  an  instrument  01Q 
blned  lu  the  suae  for  affixing  postage  and  other  adhssir.  n*ma 
and  label*. 

107J.  P.  S.  Jastlee,  Southampton  build tng\  for  Impravrarui 
to  ease*  or  boxes  to  be  made  of  metal,  wood,  or  any  .uitsbk 
plastic '  material  to  serve  the  purpose  of  a  covering  for  ksaj 
sewing  m  ichine  and  other  small  objeou  liable  to  be  lajunxl  bj 
exposure  to  dust. 

!07>l.  J.  Clubb,  Barton-uaon Trent,  fnr  Improvement*  In  upv 
rata*  for  cx»  mining  Into  casks  and  other  partially  oloeed  vssmU  at 
receptaile-  to  ascertain  their  condition. 

VTTX  W.  R.  Lake.  Sonthampton-bulldhnrs,  fox  Improveneatt  tn 
knitting  machinery.   A  communication. 

low.  W.  B.  Lake.  SOuthampton-buUdiaga.  tor  an  improvai 
apparatu.  for  vsntUaUng  coal  mines,  and  for  similar  purpossi.  i 
communication. 

1081.  w.  Smith,  Sutton,  Yorkshire,  for  improvement,  m 
governors. 

1082.  W.  Shorrook  and  J.  Lewis.  Preston,  for  Improvsd  con- 
bined  heald  springs  for  weaving  fancy  work  of  every  descrlptita. 

10*8.  P.  F.  Tsibutt,  Mlddleeex,  for  Improvement*  m  roQxr 
skate*. 

MM.  B.  Alexander  and  D.  T.  Lanaley,  Olrenoester,  for  Improve 
men  is  to  boilers. 

1085.   T.  Tit  ley,  Leeds,  for  Improvements  In  screw -Jacks. 

1098.  X.  C.  Bing,  Southampton,  for  ImprovemenU  tn  tat  coo 
structtrm  of  roller  and  other  skates. 

10M7.  J.  Go  wans,  Glasgow,  for  Improvements  In  Bumberuu;. 
sUmptog.  and  embos'lug  machines. 

1088.  W.  Simons.  Benfrew,  for  Improvements  to  steam  ferry 
boats  or  veasela  and  other  vessels. 

10SU.  H.  Simpson,  Manchester,  for  ImprovemenU  Is  On 
fastenings  of  leggings,  travelling  bags,  snd  other  similar  truck". 

1990.  J.  8.  Gl.borne,  Middlesex,  for  ImprovemenU  In  apparacsi 
for  transmitting  and  receiving  slgnaU  and  orders  on  taeigsfst 

1091.  B.  P.  Alexander,  Southampton. buildings,  for  improve, 
menti  to  pocket  alurums  or  alarm  watches.   A  communication. 

1092.  T.  Black.  Liverpool,  for  ImprovemenU  In  eqalUbnsn  w 
sua  ponded  cabins  for  »hlp»  or  navigable  vessels. 

1093.  w.  Chaloner,  J.  Chaloner,  and  T.  Chalonar,  Preston,  for 
improvement*  in  steam  traps. 

iwt.  C.  Cousins  and  3.  Brown.  Boston,  for  Improvement*  h 
apparatu*  for  locking  facing  point*  upon  lines  of  railway. 

1095.  Sir  W.  Thomson.  Glasgow,  and  F.  Jenkln,  Edlnbsrrh,  ior 
Improvements  to  telegraphic  apparatus. 

1098.  H.  Smith,  Southsea,  for  ImprovemenU  to  the  caatsn 
of  mllUtonee,  and  to  the  paaaages  and  ttive  room  ommetui 
therewith.  _ 

1097.  W.  Moeehry.  Bookferry,  for  ImproTemenU  tn  MreaBm. 
apparatus  for  use  on  ships,  and  for  oolheiy.  railway,  seal  otsar 
like  purposes.  „  . 

lone.   B.  8.  Weston.  Dalaton,  for  ImprovemenU  In  roll*r  ik»i«f. 

1099.  H .  8.  Byre,  Middlesex,  for  improvement*  to  th*  oosstrss. 
tion  of  screw  propeller".   

1 100.  O.  Conway  Middlesex,  for  lmprovemanU  to  roUsr  or  rki 

*knoi"'  C.  M.  Bate,  Chatham,  for  ImprovemenU  to  roller  ttska, 
also  applicable  to  other  purposes. 
1102.  H.  A.  Hardlnge,  Middlesex,  for  ImprovemenU  In  (kitea. 
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ARTICLES. 


WORKSHOP  MANIPULATION* 

T^HE  author  of  the  hook  whose  title  we 
give  below  is  already  well  known  to 
oar  readers  as  the  writer  of  an  excellent 
treatise  on  the  construction  and  operation  of 
wood- working  machines,  of  the  "  Operator's 
Handbook,"  and  of  otber  works  and  articles 
on  subjects  with  which,  from  long  and  wide 
experience,  he  is  familiar.    The  present 
book,  which  is  aptly  described  as  a  logical 
method  of  learning  constructive  mechanics, 
is  a  reproduction  of  some  articles  which 
have  appeared  in  serial  form  both  in  this 
country  and  the  United  States.  These 
articles  were  suggested  to  Mr.  Richards  by 
observations  made  in  actual  practice,  and 
by  noting  a  habit  of  thought  amongst 
learners  which  does  not  accord  with  the 
purely  scientific  manner  in  which  mecha- 
nical subjects  are  now  treated;  but  it  must 
not  be  supposed  that,  because  Mr.  Richards 
pints  out  that  workshop  processes  must 
be  learned  logically,  he  therefore  attempts 
to  discount  the  value  of  theoretical  studies. 
On  the  contrary,  probably  no  one  is  more 
fully  alive  to  their  great  importance  than 
himself.     We  shall  best  show  exactly  what 
Mr.  Richards  means  by  quoting  a  passage 
from  bis  introductory  chapter,  which  will 
at  once  commend  itself  to  practical  me- 
chanics who  are  well  versed  in  the  theory 
of  their  art.   "With  them  it  is  a  matter  of 
everyday  experience  that  learners  may  be 
perfectly  familiar  with  a  mechanical  prin- 
ciple, and  yet  fail  to  logically  comprehend 
it.   Possibly  it  is  not  too  much  to  say  that 
both  theory  and  practice  may  be  thoroughly 
understood  without  the  power  to  connect 
and   apply  the  two : — A  person  may, 
for  example,  understand  the  geometry  of 
tooth-gearing,  and  how  to  lay  out  the  teeth 
in  proper  form  for  various  kinds  of  wheels ; 
how  to  proportion  and  arrange  the  spokes, 
rims,  hubs,  and  so  on ;  he  may  also  under- 
stand the  practical  application  of  wheels  as 
a  means  of  varying  or  transmitting  motion ; 
but  between  this  knowledge  and  a  complete 
wheel  lies  a  long  train  of  intricate  processes, 
such  as  pattern-making,  moulding,  casting, 
boring,  and  fitting.   Farther  on  come  other 
conditions  connected  with  the  operation  of 
wheels,  such  as  adaptation,  wear,  noise, 
accidental  strains,  with  many  other  things 
equally  as  important  as  epicycloidal  curves 
or  other  geometrical  problems  relating  to 
wheels."   Textbooks  describing  machines 
and  tools  have  little  interest  to  the  learner, 
who  can  examine  the  machines  themselves, 
and  see  them  in  operation;  examples  and 
drawings  of  how  they  are  constructed  lose 
their  interest  to  the  apprentice  engaged  in 
the  working  of  the  machines,  and  become 
lost  in  the  greater  interest  surrounding  the 
question  why  they  are  so  constructed.  Ex- 
perienced teachers  are  aware  of  the  diffi- 
culty of  imparting  a  knowledge  of  mechanics 
by  the  inductive  corn-he,  and  "  experimental " 
lectures  are  now  decidedly  in  favour,  while 
practice  and  theory  are  made  to  run  together, 
as,  for  instance,  at  King's  College,  the 
Crystal  Palace,  and  elsewhere.  Apprentices 
«nd  pupils  do  not  feel  much  interest  in 
problems  in  which  there  is  an  apparent 
*ant  of  purpose,  and  if  they  are  grasped 
they  are  often  lost  for  want  of  an  object 
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with  which  to  connect  them.  The  difference 
is  very  great  when  the  problem  is  directly 
applied,  and  the  learner  as  it  were  sees  its 
utility  from  witnessing  an  operation  in 
which  it  is  employed,  and  at  once  becomes 
interested  in  it.  While  then,  to  put  it 
briefly,  the  best  workman  is  the  skilled 
artisan  who  has  also  a  sound  theoretical 
knowledge,  the  latter  is  but  of  little  prac- 
tical utility  in  life  without  the  skill.  To  use 
the  words  of  Prof.  Sweet,  in  addressing  his 
class  at  Cornell  University,  it  is  not  what 
you  "  know  "  that  you  will  be  paid  for — it 
is  what  you  can  '  perform"  that  will 
measure  the  value  of  what  you  learn.  There 
can  be  no  question  of  the  truth  of  that 
statement — theoretical  knowledge  without 
the  ability  to  apply  it  is  commercially  of 
no  value  whatever. 

We  have  thus  indicated  the  raison  d'etre 
of  Mr.  Richards'  latest  work :  its  purpose 
is  not  so  much  to  instruct  in  the  shop 

C cesses  as  to  point  out  how  they  may  be 
t  learned,  and  in  a  rapid  glance  over 
pages  that  are  worth  study  we  will 
endeavour  to  show  how  he  accomplishes 
his  purpose.  Drawing  a  distinction  between 
civil  and  mechanical  engineers— the  former 
dealing  only  with  that  class  of  work  which 
does  not  involve  machine  motion — Mr. 
Richards  points  out  that  if  the  profession 
is  hard  to  learn  there  is  much  to  be  gained 
from  it  by  a  really  competent  mechanical 
engineer — a  man  not  always  to  be  found 
when  wanted,  whereas  scores  of  civil 
engineers  can  be  found,  any  one  of  whom  is 
probably  as  well  qualified  as  another  to 
construct  permanent  works,  such  as  bridges, 
railways,  docks,  &c.  The  distinction  is  one 
that  is  more  rigidly  drawn  in  the  United 
States  than  in  this  country,  but  our  readers 
will  readily  appreciate  it  by  mentally  re- 
ferring to  a  discussion  which  has  been 
earned  on  in  our  pages  for  some  time. 
There  are.  for  instance,  scores  of  civil 
engineers  who  could  lay  out  a  railway  and 
construct  bridges  who  could  not  design  a 
locomotive  adapted  to  any  special  con- 
ditions ;  and  in  this  respect  they  differ  to  a 
certain  extent  from  those  whose  names 
occupy  honourable  positions  on  the  rolls  of 
our  engineers.  Much  of  this  difference  is 
undoubtedly  due  to  the  system  of  education, 
though  the  successful  engineer,  the  man 
who  brings  a  special  talent  to  bear  on  his 
work,  owes  quite  as  much  to  genius  as  to 
training.  Passing  over  the  earlier  chapters, 
however,  we  come  to  those  which  deal 
directly  with  the  subject  proper  of  the 
book.  Mr.  Richards  first  tells  the  student 
that  machines  do  not  create  or  consume 
but  merely  apply  and  transmit  power,  and 
he  asserts  that  it  is  only  by  conceiving  of 
power  as  a  constant  element  independent  of 
machinery  that  the  learner  can  reach 
a  true  understanding  of  machinery.  He 
then  explains  the  four  great  divisions 
of  machinery  —  viz.,  motive  machines, 
machines  for  transmitting  and  distri- 
buting power,  for  applying  power,  and  ma- 
chinery of  transportation.  Then  follows  an 
enunciation  of  the  principle  of  the  steam 
and  other  "  engines,"  of  water-wheels  and 
turbines,  of  windmills,  &c.  Turning  to  the 
chapter  on  shafts  for  transmitting  power, 
we  find  Mr.  Richards  saying  that  the  pro- 
portions for  shafts  that  would  be  furnished  by 
pure  mathematical  data  would,  in  nearly  all 
eases,  lead  to  error.  Experience,  however, 
shows  that  certain  proportions  and  dimen- 
sions give  good  results,  and  by  taking  any 
proved  example,  and  estimating  larger  or 
smaller  shafts,  by  keeping  their  diameters 
as  the  cube  root  of  the  power  to  be  trans- 
mitted, the  distance  between  bearings  as 
the  diameter,  and  the  speed  inverse  as  the 
diameter,  the  calculation  will  be  found  to 
agree  with  modern  practice,  but  will  differ 
markedly  from  such  proportions  as  would 
be  given  by  what  has  been  called  the  mea- 
sured or  determinable  strains  to  which 


shafts  are  subjected.  To  a  practical  man 
it  is  sufficient  to  point  out  that  the  diffe- 
rence between  practice  and  theory  is,  if 
only  from  the  consideration  of  accidental 
strains,  a  difference  to  be  taken  note  of. 

The  first  cost  of  a  line  of  shafting  of 
uniform  diameter,  strong  enough  for  a  par- 
ticular duty,  is  generally  leas  than  that  of 
a  shaft  consisting  of  sections  varying  in 
size.*'  The  last  sentence  is  a  specimen  of 
the  many  hints  running  through  tbis  book, 
which  will  be  of  use  to  others  besides  appren- 
tices. Belts  naturally  follow  shafts,  and 
our  author  is  fully  alive  to  their  advan- 
tages ;  they  are  taking  the  place  of  gearing 
even  in  cases  where  their  use  has  been  con- 
sidered impracticable — for  instance,  one  of 
the  largest  rolling  mills  in  Pittsburg,  Penn- 
sylvania, is  driven  by  belts  throughout, 
except  a  single  pair  of  spur  wheels  as  the 
last  movers  of  each  train  of  rolls.  In  the 
next  chapter,  which  treats  of  gearing  as  a 
means  of  transmitting  power,  Mr.  Richards 
says,  that  while  a  certain  amount  of  gearing, 
from  its  cheapness  and  durability,  or  from 
the  necessity  of  preserving  the  relative  posi- 
tions of  the  different  parts  of  a  machine, 
will  remain,  its  amount,  especially  in 
Europe,  is,  no  doubt,  far  greater  than  it 
will  be  in  future,  when  belts  are  better  un- 
derstood. The  principles  of  hydraulic  and 
pneumatic  machinery  are  briefly  described, 
the  attention  of  the  engineering  pupil  being 
expressly  directed  to  the  importance  of 
studying  the  transmission  of  power  and  the 
transport  of  material  by  pneumatic  appa- 
ratus. Speaking  of  machinery  for  moving 
and  handling  material,  Mr.  Richards  says 
that  power  is  frequently  employed  because 
it  is  believed  to  be  always  a  gain  upon  hand 
labour ;  but  for  a  general  rule  we  may  say 
that  vertical  lifting  should  be  done  by 
motive  power,  and  horizontal  movement, 
when  the  distance  is  short,  by  hand.  There 
is  nothing  more  unnatural  than  for  men  to 
carry  loads  up  ladders  or  stairs,  because 
about  one-half  or  more  of  the  work  is  devoted 
to  raising  the  body;  it  is  comparatively 
easy  to  adapt  simple  mechanism  for  raising 
the  loads  referred  to,  and  even  if  it  has  to 
be  worked  by  manual  labour  there  is  ob- 
viously a  gain. 

Chapters  on  "  Machine  Combination," 
"The  Arrangements  of  Engineering  Esta- 
blishments," "  Generalisation  of  Shop  Pro- 
cesses," and  "  Mechanical  Drawing,  con- 
tain shrewd  remarks  which  the  apprentice 
may  ponder  with  advantage ;  and  they  are 
followed  by  practical  matters,  such  as 
pattern-making  and  casting  and  forging, 
both  branches  of  workshop  practice,  of 
which  little  can  be  taught  verbally. 
Pattern-making  and  casting  depend  on  the 
nature  of  the  work,  and  forging,  in  its 
simplest  form,  is  an  art  where  the  judg- 
ment is  continually  in  operation,  one  blow 
determining  the  next.  Mr.  Richards  pays 
a  high  compliment  to  the  skill  of  the 
smith,  and  cautions  the  learner  against 
supposing  that  the  smith-shop  is  nothing 
more  than  a  sooty,  dirty  place,  where  a 
kind  of  rough  unskilled  labour  is  per- 
formed. Forging  leads  on  to  trip-hammers, 
crank-hammers,  and  steam-hammers,  with 
compound  hammers,  and  under  the  first 
head  we  find  an  observation  which  may  be 
of  value.  Everything  about  the  connec- 
tions of  a  trip-hammer  must  be  elastic,  so 
experience  teaches — consequently  we  have  a 
wooden  helve;  but  bolts  passing  thiough 
it,  and  the  attachments  for  holding  the 
die-blocks  on — though  of  the  best  iron 
— rapidly  crystallise  and  break.  With 
reference  to  this  crystallisation  Mr. 
Richards  says  : — "  At  the  risk  of  lay- 
ing down  a  proposition  not  warranted  by 
science,  I  will  mention  that  metal,  when 
disposed  in  the  form  of  a  ring,  for  some 
6trange  reason  seems  to  evade  the  influences 
which  produce  crystalline  change."  In  the 
chapter  on  tempering  steel  we  are  told  that 
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tools  should  never  bo  tempered  by  im- 
mersing their  edges  or  cutting  parts  in  the 
bath,  and  then  allowing  the  heat  to  "  run 
down,"  to  attain  a  proper  temper  at  the 
edge.  It  is  a  common  custom  ;  but  tools  60 
hardened  have  a  gradually  diminishing 
temper  from  their  edges,  and  the  only  part 
that  is  properly  tempered  is  at  once  ground 
away.  Slow  heating  and  6low  drawing,  or 
oven  tempering,  will,  according  to  Mr. 
Richards,  produce  an  economy  of  one-third 
in  the  cost  of  machine  fitting. 

We  have  not  space  to  notice  the  many 
hints  contained  in  the  pages  uf  this  book  ; 
but  there  is  scarcely  one  of  its  leaves  that 
docs  not  contain  some  suggestion  or  some 
statement  that  will  he  of  use  to  the  engi- 
neering apprentice — and,  for  that  matter,  to 
to  the  student  too.  There  are  chapters  on 
turning  lathes,  planing  and  reciprocating 
machines,  milling,  screw-cutting,  standard 
measures,  gauging  implements,  on  design- 
ing machines,  on  invention,  and  last,  but 
not  least,  on  workshop  experience.  At  the 
end  of  each  chapter  Mr.  Richards  has 
appended  a  few  questions,  the  answers  to 
which  will  not  always  be  found  in  the  text, 
but  which  the  thoughtful  reader  will  have 
little  difficulty  in  supplying;  if  he  has,  he 
had  better  read  the  chapter  again.  Intend- 
ing engineers  and  engineers'  apprentices 
will  find  the  book  a  useful  monitor,  and  Mr. 
Richards  a  pleasant  companion. 


SOME  RECENT  DISCUSSIONS  ON  THE 
THEORY  OF  DESCENT.* 

fPHE  general  principles  of  the  Darwinian 
theory,  which,  in  the  opinion  of  many, 
has  somewhat  shaken  the  old  belief  in  fixity 
of  species,  are  probably  too  well  known  to 
call  for  exposition  here. 

In  the  changes  which  the  embryo  of 
animals  undergoes  from  the  initial  stage  of  a 
simple  egg.  it  has  been  thought  we  have  a 
representation,  to  some  extent,  of  the  past 
history  of  the  species.  This  is  the  principle 
which  Prof.  Haeckel,  of  Iena,  one  of  the 
most  ardent  Darwinians  in  Germany, 
formulates  by  saying  that  ontogeny  (i.e., 
the  development  history  of  each  individual), 
is  a  repitition  or  a  recapitulation  of  phyllo- 
yeny  (i.e.,  the  development  history  of  the 
stock  to  which  the  individual  belongs). 

For  example,  as  each  of  our  present 
mammals  has,  at  a  particular  period,  in  the 
mother's  body,  a  fish-like  organisation,  this 
(it  is  said)  is  a  proof  that  some  of  the 
ancestry  of  our  present  mammals  were  fish- 
like organisms. 

In  seeking  new  evidence  for  this  funda- 
mental biogenetic  law  (as  he  calls  it) 
Haeckel  came  to  the  surprising  result  that 
in  all  animals  (with  exception  of  certain 
low  forms  which  he  has  termed  protozoa) 
the  first  changes  of  the  egg  occur  in  almost 
exactly  the  same  way,  however  much  the 
later  completed  .animals  may  differ  from 
one  another.  Thus,  each  animal  egg, 
whether  that  of  a  worm,  an  insect,  a  snail, 
a  polype,  or  a  vertebrate,  divides  first  into 
two  parts,  then  into  four,  eight,  sixteen,  and 
so  on.  When  the  egg  has  thus  been  divided 
into  a  sufficient  number  of  small  spheres 
these  become  grouped  into  a  solid  ball- 
shaped  mass.  In  the  middle  of  this  ball  a 
liquid  is  next  secreted.  And  now  occurs  a 
peculiar  process,  which  in  nearly  all  cases  is 
the  same.  At  one  pole  of  the  germ  bladder 
(so  (billed)  there  forms  a  flat  cell  which, 
gradually  growing,  turnsoue-half  of  thegerm 
bladder  entirely  within  the  other,  so  that 
theoue- walled  and  liquid-conteiuitigbladder 
is  transformed  into  a  double-walled  hollow 
bolt  This  form  of  the  embryo  Haeckel 
calls  a  "  gastrula."  From  the  two  leaves 
of  the  gastrula  are  developed  the  various 
organs  of  the  higher  animals.    The  interior 
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intestine  and  the  intestinal  glands,  the 
outer  layer,  the  epidermis  and  the  central 
nerve  system.  Thus  the  cavity  inclosed  by 
the  internal  layer  of  cells  represents  the 
primitive  intestine,  and  its  opening  to  the 
outside  or  the  place  of  transition  from  the 
inner  "  germ  leaf"  to  the  outer  corresponds 
to  the  mouth. 

These  facts  Haeckel  seeks  to  explain  by 
the  supposition  that  all  animals  which 
come  to  form  the  two  germ  leaves,  and  so 
reach  the  gastrula  form  (all  animals,  i.e., 
except  protozoal,  are  descended  from  an 
original  animal  which  ho  calls  a  •'  Gastnea." 
The  Gastnea  animals,  according  as  they 
stop  after  formation  of  two  germ  leaves, 
or  go  on  to  have  three,  and  therewith  to 
form  blood,  are  divided  into  the  classes  of 
"  Anasmaria ,"  or  bloodless  animals,  and 
"  Hajinataria"  or  blood  animals.  Thus  we 
have  protozoa,  gastnea  animals,  ana-inaria, 
hamiataria. 

This  Gastraja  theory  of  Haeckel's  has 
been  opposed  by  Prof.  Claus,  of  Vienna. 
On  the  one  hand,  he  brings  forward  some 
special  morphological  details  which  seem 
to  throw  doubt  on  the  general  validity  of 
Haeckel's  representations  of  cell-division. 
On  the  other,  he  refers  the  agreement  in 
the  development  of  different  animal  stocks, 
where  such  occurs,  not  to  phyllogenetic, 
but  to  morphological  causes.  Thus,  e.g., 
if  each  of  the  higher  animals  first  passes 
through  a  larva  metamorphosis  similar  to 
the  gastrula  form,  and  so  consists  of  skin 
and  intestine,  this  is  simply  because  every 
creature  which  would  digest  independently 
must  first  acquire  an  intestinal  canal  and 
an  external  skin,  the  one  for  digestion,  the 
other  for  protection  against  enemies.  A 
common  phyllogeny  could  be  inferred  from 
the  common  possession  of  intestine  and 
external  skin,  only  if  it  could  be  proved 
that  the  inner  and  outer  germ  leaves  are 
formed  in  all  gastrula  animals  in  the  same 
way.  This,  however,  is  not  the  case ;  the 
two  primary  germ  leaves  arise  differently 
in  different  animal  stocks,  and  Claus  ad- 
duces morphological  evidence  of  this. 
Similarly  he  disputes  the  assertion  of  com- 
munity of  origin.in  the  animals  with  three 
germ  leaves,  or  hajinataria. 

Along  with  the  general  discussions  as  to 
the  origin  of  the  whole  animal  kingdom, 
there  have  been  going  on  special  discussions 
about  the  origin  of  separate  races  of  animals. 
Specially  interesting  in  this  connection  are 
the  researches  of  Kowalevsky  on  the  history 
of  development  of  the  Tunicata,  and  par- 
ticularly  ascidians  (which  stand  in  a  peculiar 
relation  to  vertebrates).  These  researches 
have  been  confirmed  and  extended  by  Prof. 
Kupfer,  of  Kiel. 

A  word  or  two.  first  of  all,  about  these 
Tunicata  in  their  complete  form.  They  are 
inhabitants  of  the  sea  bottom,  and  are 
noted  for  a  thickening  of  the  outermost 
epidermis  layers,  which,  in  some  species, 
can  be  easily  loosened,  like  a  mantle  from 
the  interior  animal  (hence  they  are  some- 
times called  mantle-animals).  The  inner 
animal,  after  removal  of  the  mantle,  has 
the  genercl  form  of  a  hollow  cylinder, 
closed  below,  and  dividing  above  into  two 
short  thin  tubes.  One  of  these  tubes  forms 
the  mouth,  the  other  the  anus.  From  the 
mouth  tube  proceeds  the  digestion  tract — 
divisible  into  a  fore-intestine,  a  stomach, 
and  a  terminal  intestine — crosswise  through 
the  body  cavity,  to  the  anus.  The  wall  of 
the  fore  intestine  is  broken  upon  by  a 
structure  like  a  grating.  The  water  enter- 
ing by  the  mouth  goes  through  the  meshes 
of  this  grating  into  the  body  cavity,  whieh. 
like  a  wire  opens  into  the  anus.  The  blood 
streams  in  the  bars  of  the  grating,  and  is 
continually  decarbonised  by  the  passing 
water.  Thus  the  fore-intestine  serves,  at 
the  same  time,  as  organ  of  respiration. 
The  animals  have,  in  addition,  a  heart,  male 


and  female  sex-organs,  united  in  the  same 


individual,  a  central  nerve  ganglion,  and  a 
sense-organ,  which  is  sometimes  regarded 
as  an  eye,  but  sometimes  as  the  seat  of 
smell.  The  interior  of  the  animal  is  hollow, 
and  filled  with  water.  All  the  organs  lie 
free  in  the  body  cavity,  and  are  constantly 
bathed  with  sea  water.  The  animal  takes 
in  new  supplies  with  the  mouth,  ejecting 
the  liquid  through  the  anus.  What  could 
be  more  different  in  structure  from  a  verte- 
brate than  a  creature  like  this?  It  was 
the  more  remarkable,  therefore,  when 
Kowalevsky  and  Kupfer  announced  that 
embryos  of  Tunicata  presented  essentially 
the  structure  of  complete  vertebrates.  In 
fact,  the  larvas  of  Tunicate  are  more  highly 
organised  than  the  fully-developed  animals. 
They  have  a  complete  brain  and  spinal 
cord,  with  central  canal  and  regularly 
branching  spinal  nerves.  They  have  further 
a  coinplicatcly-fonned  eye  and  ear,  a  chorda 
dormlis,  and  a  Bysteni  of  tail  muscles,  ap- 
proximating them  to  fishes,  so  that  the 
cross  section  through  the  lower  end  of  the 
Tunicata-larva  would  agree  in  all  essential 
points  with  a  section  through  the  tail  of  a 
fish.  The  significance  of  Kowalevsky's  and 
Kupfer's  observations  lies  in  their  being 
supposed  to  favour  the  view  that  the 
Tunicata  and  vertebrate  animals  are  de- 
scendants of  a  common  original,  which  was 
constructed  similarly  to  our  present  Tuni- 
cata-larva. From  this,  on  the  one  hand, 
the  vertebrates  had  developed  even  higher 
and  higher ;  on  the  other,  the  Tunicata  of 
the  present  have  appeared  in  a  descending 
line.  Then  the  veteran  biologist,  M. 
Baer,  pointed  out  that,  according  to  the 
fundamental  biogenetic  law,  the  Tunicata 
must  have  descended  from  the  vertebrates, 
not  the  vertebrates  from  the  Tunicata. 
For,  by  ordinary  reasoning,  that  which 
occurs  earliest  in  the  development  must 
have  been  the  heritage  from  the  earliest 
ancestors.  Now,  the  Tunicate  in  their 
earliest  youth  possess  the  organisation  of 
vertebrates,  so  they  must  have  been  de- 
scended from  vertebrates,  and  not  vice 
versa. 

Dr.  Dohrn,  the  director  of  the  Zoological 
Station  at  Naples,  has   endeavoured  to 
work  out  the  ideas  of  Von  Baer.  Having 
shown  that  even  in  fishes  of  a  quite  low 
type  there  are  agreements  in  anatomical 
structure  to  the  adult  Tunicata,  he  comes  to 
the  question — what  is  common  to  these  low 
fishes  and  the  Tunicata  with  regard  to  their 
mode  of  life  ?    He  replies  that  both  lead  a 
half  or  wholly  parasitic  life,  or  at  least  are 
become  fixedly  attached  to  the  sea  bottom. 
He  considers  we  may  find  in  this  mode  of 
life  the  reason  of  the  low  organisation. 
All  animal  beings  which  give  themselves 
up  to  parasitism  forfeit  therewith  a  great 
part  of  the  completeness  of  their  organi- 
sation.   When  parasites  have  reached  the 
body  of  their  host  they  have  no  longer  need 
to  carry  on   the  struggle  for  existence. 
Thereby,  as  they  no  longer  use  certain  of 
their  organs,  they  lose  the  power  of  using 
them.     Hence,   according  to  Dohrn,  we 
must  add  to  the  two  Darwinian  principles 
of  adaptation  and  inheritance  a  third,  that 
of  parasitism,. which  also  acts  powerfully  in 
changing  the  organism.    Dohrn  further 
affirms  a  fourth  principle,  explained  thus : 
each    organ   possesses   several  functions 
at  the  same  time.    Of  these  one  is  the 
chief  function,  the  others  are  subordinate. 
Suppose,  now,  a  subordinate  function  so  to 
come  into  the  foreground  as  to  thrust  the 
others  back,  then  evidently  the  organ  will 
alter  in  its  significance  in  the  economy  of 
the  body,  and  at  the  same  time  it  will  be 
altered  in  structure  also.    Thus,  e.g.,  the 
stomach  of  man  has  the  primary  function 
of  digesting  the  food  that  is  introduced, 
but  it  has  also  the  secondary  function  of 
keeping  the  food  mixture    in  rotatory 
motion.    Now  it  may  happen  that  in  6onie 
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animals  a  part  of  the  stomach  is  principally 
occupied  with  the  movement  of  the  food  and 
another  part  only  digests.  The  former 
will  then  require  a  peculiarly  strong 
muscular  structure,  and  probably  also 
epithelial  thickenings,  which  will  form  a 
horny  coating  on  its  inner  surface,  while 
the  glands  in  this  part  of  the  stomach  will 
retire  from  action  and  disappear.  In  the 
other  section  of  the  stomach,  again,  the 
plands  and  absorbent  vessels  will  be  spe- 
cially developed.  Thus,  according  to  the 
principle  of  change  of  function,  the  original 
simple  stomach  will  be  divided  into  a 
muscle -stomach  and  a  gland-stomach. 
Carrying  out  this  line  of  inquiry  Bohrn 
comes  to  the  hypothesis  that  the  mouth  of 
present  vertebrates  was  originally  Bttuate  in 
quite  a  different  place — viz.,  the  region  of 
what  is  now  the  fourth  ventricle — while  our 
present  mouth  was  formerly  only  a  gill  slit. 
If  this  were  so  then  the  alimentary  canal 
would  be  crossed  by  the  present  spinal  cord ; 
our  present  front  would  be  our  back,  and 
rice  versa.  Thus,  also,  the  spinal  cord 
would  be  a  vertical  cord  extending  along 
under  the  vertebral  column  and  under  the 
intestine.  The  prolonged  cord  would  then 
extend  by  a  commissure  on  either  side  of 
the  alimentary  canal  to  a  brain-ganglion 
above  the  oesophagus.  Should  this  hypo- 
thesis be  confirmed  by  future  observation 
a  full  analogy  would  be  established  between 


sessing  both  female  and  male  germs.  Such 
is  not  the  ease;  the  possibility  is  merely 
afforded  of  forming  either  to  the  one  or  to 
the  other. 


ROLLER  SKATES. 

A  GLANCE  at  the  lists  of  applications 
for  Letters  Patent  for  some  months 
past  will  disclose  the  fact  that,  whatever 
others  may  have  gained  by  the  present 
mania  for  rinking  and  roller  Bkates,  the 
Patent  Office  cannot  complain  of  a  want  of 
patronage  in  connection  with  the  move- 
ment. For  some  time  applications  have 
been  rolling  in  at  the  rate  of  about  half  a 
dozen  a  week,  and,  judging  by  the  state  of 
the  copy  of  the  specification  of  Mr.  Plimp- 
ton's first  patent,  which  is  deposited  in  the 
library  at  Southampton  Buildings,  it  has 
undergone  a  considerable  amount  of  rather 
rough  treatment.  After  th^e  decision  of 
the  Master  of  the  Bolls  as  to  the  validity 
of  Plimpton's  patent  it  might  be  supposed 
that  "inventors"  would  be  careful  how 
they  trenched  upon  the  debateable  ground ; 
but  one  thing  is  tolerably  certain,  that  a 
successful  roller  skate  can  only  be  made  on 
a  principle  similar  to  that  adopted  by 
Plimpton,  and  it  may  almost  be  assumed  at 
the  outset  that  nearly  all  the  new  roller 
skates  which  are  worthy  of  the  name  are 
more  or  less  modifications  of  the  skate 


those  who.  without  sharing  the  labour  and 
expense,  the  waiting  and  the  disappoint- 
ment of  the  inventor,  are  ever  ready  to 
seize  on  the  result  of  his  ingenuity,  and 
convert  it  to  their  own  purposes,  as  soon  as 
it  promises  to  be  a  profitable  investment ; 
and,  although  the  decision  of  the  Master 
of  the  Rolls,  resting  as  it  does  mainly  on 
the  question  whether  or  not  a  "  workman  " 
would  be  enabled  to  make  the  skate  from 
such  drawings  and  such  descriptions  as  had 
been  published  prior  to  August,  1865,  may 
be  questioned  from  a  technical  point  of 
view,  there  can  be  no  doubt  that  substantial 
justice  was  done  in  the  recent  case,  when 
the  real  inventor  was  secured  in  the  pos- 
session of  his  property. 

The  main  feature  of  the  Plimpton  skate, 
as  described  in  the  original  claim,  consists 
in  the  manner  of  attaching  the  rollers  to 
the  foot-plate,  whereby  the  skate  runs  to 
the  right  or  left  by  the  turning  or  canting 
of  the  foot-Btand,  or  stock.  In  the  following 
sketches  wc  have  endeavoured  to  convey  a 
correct  idea  of  the  mechanism  of  the  skate 
as  described  in  the  1865  specification,  which 
differs,  to  some  extent,  from  the  previous 
American  patent.  Fig.  1  represents  the 
1865  skate  in  elevation ;  Fig.  2  is  a  view  of 
the  underside ;  Fig.  3  is  a  transverse  vertical 
section  of  Fig.  2  through  the  "  waist "  of 
the  skate ;  Fig.  4  is  a  section  of  Fig.  2  taken 
in  the  line  *  a ;  Fig.  5  is  a  plan  of  a  plate 


the  new  system  of  the  vertebrates  and  that 
of  insectBand  worms — a  thing  hitherto  tried 
in  vain.  More  particularly,  Dohrn  believes 
*Ttebrates  have  descended  from  ancestors 
that  were  in  many  respects  very  similar  to 
ojr  ringed  worms,  or  annelida. 

To  pretty  much  the  same  result — viz.,  the 
ii'.?cent  of  vertebrates  from  forefathers  of 
thp  nature  of  annelida — have  come,  by  two 
'•nite  different  routes,  two  other  observants 
—viz..  Prof.  Semper,  of  Wiirzburg,  and  Prof. 
Balfour,  of  Edinburgh.  Both  have  studied 
thu  development  of  the  several  organs  in 
J')iuig  sharks,  and  have  found  almost  simul- 
t-U'-vnwlv  that  the  ovaries  and  testicles  of 
ttcse  animals  lie  in  sections,  each  of  which 
(•fresponds  to  one  of  the  lower  vertebral 
»",Tuent9.   The  general  configuration  of 
t.i<*se  organs  reminded  both  observers  of 
^inilar  formations,  the  segmental  funnels 
n  the  six  organs  of  the  ringed  worms,  which 
We  long  been  known.    Semper,  following 
this  very  important  anatomical  discovery, 
«me  to  the  conclusion  that  in  all  verte- 
totes  the  testicles  and  the  ovaries  arise 
from  a  layer  which  is  the  same  for  both 
***** ;  the  testicles  and  ovaries  are  formed 
w^-the  indifferent  layer,   common  to 
sexes,  producing  in  the  one  case  sper- 
matozoa, in  the  other  eggs.   The  doctrine 
'*  m  evident  contradiction  with  the  pre- 
njnjJv  accepted  view  of  Waldeyer,  according 
•;*b)cheach  individual,  at  the  beginning 
v     life,  has  been  a  hermaphrodite,  pos- 


which  has  made  the  name  of  Plimpton 
famous.  It  is  many  years  ago  since  Mr. 
Plimpton  first  turned  his  attention  to  the 
construction  of  what  was  then  known  as 
the  parlour  skate,  and  when,  after  con- 
siderable labour  and  no  small  display  of 
ingenuity  and  inventive  talent,  he  succeeded 
in  satisfying  himself,  and  took  out  a  patent 
in  the  United  States  in  the  beginning  of 
1863,  his  invention  met  with  little  or  no 
attention  until  some  years  afterwards, 
when  roller  skating,  being  accepted  as  a 
healthy  exercise  in  the  States,  the  merits 
of  Mr.  Plimpton's  skates  were  speedily 
appreciated,  and,  as  they  furnished  the  one 
thing  needed,  the  amusement  rapidly 
became  popular,  and  about  1872,  or  there- 
abouts, began  to  attract  some  notice  in 
this  country,  where  the  old  and  clumsy 
parlour  skates  had  been  known  and  shunned 
by  all  who  had  any  regard  for  their  necks. 
Whether  Mr.  Plimpton  did  not  fully 
appreciate  the  merits  of  his  skate  (a  most 
unlikely  state  of  mind  for  a  patentee),  or 
whether  he  considered  it  scarcely  worth 
while  to  protect  it  in  this  country,  it  is 
certain  that  he  allowed  two  years  and  a 
half  to  elapse  before  he  obtained  a  patent' 
for  hifl  invention  in  this  country — a  delay 
which,  as  events  have  proved,  very  nearly 
proved  fatal  to  Mb  claim,  and  very  nearly 
lost  him  a  considerable  portion  of  the 
fortune  he  has,  it  is  said,  made,  after  years 
of  waiting.   We  have  no  sympathy  with 


j  attached  to  the  foot-stand,  or  stock ;  Fig.  6 
is  a  side  view  of  a  roller,  showing  its  outride 
bearing,  and  catch  for  holding  it  on  its 
shaft ;  and  Fig.  7  is  a  longitudinal  section 
through  one  end  In  the  engravings  B  re- 
presents the  metal  plates  firmly  screwed  to 
the  underside  of  trie  foot- stand  or  stock ; 
they  are  of  triangular  form  (see  Fig.  5),  and 
at  the  angular  end  there  is  a  socket,  b,  from 
which  extends,  longitudinally  and  centrally, 
an  inclined  ledge,  &\  the  outer  end  of  which 
is  rounded  to  form  a  journal,  c ;  at  the  broad 
ends  of  the  plates  there  are  pendent  projec- 
tions, d  d,  shown  more  clearly  in  Figs.  3 
and  4.  On  referring  to  Fig.  1  it  will  be  seen 
that  the  plates,  B,  are  fixed  to  the  foot-stand 
in  opposite  positions  so  that  the  inclined 
ledges,  b,  will  extend  down  from  the  toe  and 
heel  ends  of  the  skate  towards  a  point  in  a 
vertical  line  passing  through  the  centre  of 
the  stock  or  thereabouts.  C  0  represent  the 
"  hangers,"  composed  of  four  inclined  pen- 
dent bars,  e,  e,  e,  c,  extending  down  from  a 
bar  /,  which  has  a  bar,  g,  crossing  it  at 
right  angles.  This  bar,  g,  has  at  one  end  a 
journal  to  fit  into  the  socket,  b,  of  the  plate, 
B  (see  Figs.  2  and  5),  and  at  the  other  end 
a  socket,  i  (Fig.  1),  to  receive  the  journal,  c 
(Fig.  5),  an  arrangement  which  admits  of 
the  lateral  tilting  of  the  foot-stand,  either 
to  the  right  or  the  left.  In  the  lower  parts 
of  the  inclined  pendent  bars,  e,  there  is 
inserted  a  Bhnft,  D,  on  which  rollers.  E,  are 
placed  so  as  "to  turn  freely."   This  shaft. 
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has  a  head  at  one  end  and  a  sliding?  key,  F 
(Fig.  6),  passes  through  the  opposite  end, 
the  key  heing  so  flattened  at  one  part  as  to 
admit  of  an  oblong  slot,  j  (Fig.  6),  being 
made  longitudinally  through  it  to  allow  a 
pin,  k,  in  one  of  the  bars,  c,  to  pass  through 
it,  serving  as  a  guide  for  the  key,  which  key 
is  prevented  from  drawing  oat  of  the  shaft, 
D,  by  an  ingenious  arrangement  of  the  pin, 
k,  and  the  slot,  I — the  pin,  k,  being  pre- 
vented from  getting  out  by  the  button,  G 
(see  the  section  in  Fig.  6).  When  it  is  re- 
quired to  withdraw  the  key,  F,  from  the 
shaft  to  admit  of  the  removal  of  the  latter, 
the  button,  G,  is  turned  so  that  its  flange, 
m  (Fig.  6),  will  be  at  the  outer  end  of  the 
key,  F,  which  can  then  be  adjusted  laterally 
to  admit  of  the  adjustment  of  the  pin,  k,  in 
the  slot,  j,  which  permits  tbe  longitudinal 
movement  of  the  key,  F.  The  rollers,  E, 
are  placed  on  the  shaft,  D,  between  the  arms, 
e  ;  the  hangers,  C,  are  screwed  to  the  plates, 

B,  by  screws,  n,  which  pass  through  the 
centre  of  the  bars,  a,  of  the  hangers,  and 
into  the  inclined  ledges,  b,  the  screws 
having  a  plate,  o,  on  them,  between  which 
and  the  bars,  g,  a  spring.  p,  of  indiarubber 
or  other  suitable  material  is  placed.  These 
springs,  p,  keep  the  hangers  in  contact  with 
the  plates,  B,  prevent  unnecessary  play  or 
vibration  in  an  upward  direction,  and 
control  the  turning,  tilting,  or  canting  of 
the  stook  or  foot-stand.-  The  ledges,  6,  of 
the  plate.  B,  being  inclined  it  will  be  seen 
that  if  the  stock  be  tilted  the  shaft  hangers, 

C,  and,  therefore  the  shaft,  D,  will  be 
"  cramped,"  or  made  to  turn  so  as  to  form 
radii  of  a  circle,  and  the  skate  will,  conse- 
quently, describe  a  curve.  The  wheels  of  the 
skate,  or  tbe  rollers,  are  faced  with  emery  to 
give  them  a  hold  on  the  rink  surface. 

The  above  is  a  description  of  Mr.  Plimp- 
ton's original  skate,  the  patent  for  which 
has  some  three  years  more  to  run.  It  is, 
however,  practically  superseded  by  a  subse- 
quent patent  obtained  in  1874,  which,  as 
might  be  expected,  contains  several  modifi- 
cations and  improvements,  and  includes, 
amongst  other  details,  a  means  of  lubri- 
cating and  wiping  the  hubs  of  the  rollers. 
Although  the  description  may  appear  com- 
plicated, and  the  skate  a  mass  of  details,  it 
is  in  reality  simple,  and  its  action  will  be 
easily  understood  by  mechanical  readers.  We 
shall  give  a  description  of  Mr.  Plimpton's 
new  skate  in  a  future  number ;  but  it  may 
be  noted  that  the  one  illustrated  above  is 
the  skate  to  which  all  the  present  litigation 
refers. 


Fine  Grinding  Tools  (Figs.  1  and  2). 
These  are  made  either  from  Barrow  or  Corn- 
forth  iron.  In  some  cases  they  are  made  from 
brass,  from  the  following  compositions:— 
Copper,  16oz. ;  spelter,  8oz. ;  tin,  ioz.  to  the 
lb.,  or  copper  32oz.,  tin  8oz.,  which  answers 
very  well.  But  for  larger  work  nothing  is 
equal  to  good  Barrow  iron  for  grinding  tools, 
run  in  dry  mould.  The  tools  are,  when  cast, 
turned  true  to  the  gauges  and  made  in  pairs, 
and  ground  up  also  in  pairs,  one  by  the  other, 
so  as  when  finished,  when  worked  dry,  they 
will  polish  each  other  all  over  from  edge  to 
middle ;  the  necessity  for  which  will  be  seen 
before  I  finish  the  subject. 

Houghing  Tools. 
These  are  generally  cast  from  the  fine  grind- 
ing tools.  When  the  fine  grinding  tool  is 
finished  ready  for  use,  it  is  best  to  take  it  to 
a  local  foundry  and  get  a  mould  from  it  while 
you  are  there,  and  then,  when  cast,  the  face 
will  be  of  same  curvature  as  the  fine  grinding 
tool:  but.  to  prevent  the  true  tool  being 
knocked,  it  is  tie  best  to  bring  it  away  as 
soon  as  the  mould  is  taken  from  it.  The  same 
casting  will  answer  as  a  runner  (so  called)  to 
run  the  pitch  or  cement  polisher  on,  but  of 
course  must  be  well  scrubbed  from  any  grit 
which  may  be  on  its  surface  left  by  the 
roughing  or  curving  the  lens  to  the  curvature 
required.  The  curving  and  fine  grinding 
tools  should  not  be  less  than  6in.  diameter  for 
an  object-glass  of  4in.  diameter,  but  will  do 
larger  but  not  so  well  smaller,  and  for  grind- 
ing tool  of  6in.  diameter  the  thickness  should 
not  be  less  than  Jin. 


CONSTRUCTION  OF  ACHROMATIC 
OBJECT-GLASSES. 

By  W.  Oldfield. 

IN  continuing  thi3  subject  from  p.  549,  last 
vol.,  before  I  proceed  further  allow  me  to 
correct  an  error  I  have  just  noticed.  In  read- 
ing the  figures  in  my  last  they  should  read 


1  -  x  - 


38 


1  +  x 


80 
38 


and  not  as  stated,  1  x  x 


80 
38' 


Now,  for  an  object-glass  made  from  Chance's 
white  crown  and  light  flint,  specific  gravity 
3  20  and  2*45,  the  radii  of  crown  lens  should 
be  lo'O,  with  its  surfaces  in  the  proportion  of 
12  :  20  for  an  object-glass  of  50in.  focus ;  and 
to  correct  this  requires  a  fiint  lens  specific 
gravity  3  20,  and  the  sum  of  its  radii  should 
be  36  0,  and  the  surfaces  in  the  proportion  of, 
as,  1  :  2  or  18  to  36,  which  will  make  an 
object-glass  of  50in.  foci  perfectly  free  from 
spherical  and  chromatic  aberration.  In  follow- 
ing these  proportions,  amateurs  should  be 
careful  that  the  glass  used  corresponds  with 
those  iriven  above  to  insure  success  in  the  con- 
struction of  an  object-glass. 

Templates  or  Gauges. 
These  are  generally  made  from  glass  or  brass. 
The  method  of  their  construction  ha3  appeared, 
and  can  be  found  in  any  of  the  last  five  or  six 
volumes. 


r  i  g,  + 


The  bruiser  (so  called)  is  made  from  a  piece 
of  plate-glass  of  about  2  Jin.  diameter,  nipped 
round  with  a  pair  of  glass  nippers,  and  is 
fastened  on  to  a  cork  or  bung,  dressed  round 
with  a  file  to  feel  pleasant  to  the  fingers,  with 
hard  pitch.  When  this  is  done,  it  is  ground 
up  to  the  same  curve  as  the  fine  grinding  tool, 
and  is  used  to  equalise  the  emery  on  the  finish- 
ing tool,  when  fresh  emery  is  used  in  fining 
tho  object-glass,  previous  to  polishing.  This  is 
shown  in  Fig.  4.  Now  let  us  suppose  that  the 
true  grinding  tools  and  curving  or  roughing 
tools  are  ready  for  use.  Prepare  your  crown 
and  flint  discs  and  examine  them  through  the 
polished  edges,  and  having  been  satisfied  there 
are  no  veins  nor  strata  in  them,  prepare  a 
handle  to  fasten  the  disc  to.  Great  care  must 
be  taken  in  this,  for  fear  of  bending  the  glass 
by  the  handle.  I  take  a  flat  piece  of  brass  or 
glass  and  curve  it  to  the  same  curve  as  the 
surfaces  which  it  has  to  fit  on  to,  the  thickness 
of  about  4-in.  or  so,  of  circular  form,  about  Jin. 
less  in  diameter  than  the  disc  itself.  After 
this  is  done  I  take  a  large  bung  and  dress 
both  top  and  bottom  almost  flat,  and  dress  the 
top  edge  off  with  a  file  so  as  to  feel  pleasant 
to  the  hands  in  working.  This  done,  cover  the 
bottom  of  cast-holder  with  hard  pitch,  and 
fasten  it  on  to  the  brass  or  glass-holder ;  this 
done,  the  handle,  with  cork  holder  fastened  to 
one  side  of  it,  is  to  be  fastened  to  the  disc  by 
warming  the  disc  and  handle  gently  befoi  e  a 
fire,  and  laying  some  soft  pitch  upon  the  disc 
thus  warmed  till  it  becomes  soft  like  melted 
wax:  and  then  laying  the  brass  handle,  a 


little  heated,  on  the  pitch,  I  press  it  a  little 
till  there  is  nothing  between  the  glass  disc  and 
handle  but  a  thin  layer  of  pitch.  I  then  lay 
down  the  disc  and  handle,  thus  fastened 
together,  on  something  which  is  fiat  and  rather 
warm,  and  leave  it  to  remain  screened  from  all 
draughts  or  cold  air.  It  is  very  material  to 
know  that  the  pitch  for  fastening  the  disc  to 
the  handle  must  be  soft  pitch  that  has  never 
been  used  for  any  other  purpose.  This  is 
shown  in  Fig.  3.  But  I  may  add  that  a  disc  of 
either  crown  or  flint  glass,  of  Jin.  thick  to  4in. 
diameter,  will  not  need  any  brass  or  any  form  of 
holder,  but  a  dressed  bung  fastened  to  them 
with  soft  pitch,  as  their  strength  is  sufficient 
to  withstand  the  amount  of  pressure  required 
in  working.  In  my  next  communication  I  will 
describe  the  grinding  and  polishing  of  an 
object-glass  truly  spherical. 


NEW  COMPOSITION  FOR  PRESERVING 
SHIPS'  BOTTOMS. 

A PATENT  has  recently  been  obtained  in 
this  country  by  G.  F.  Heyl,  of  Charlotten- 
burg,  Germany,  for  an  improved  composition 
to  be  applied  to  ships'  bottoms  and  other  sub- 
merged surfaces,  for  the  purpose  of  preserving 
them  from  corrosion  or  fouling,  and  protecting 
them  against  barnacles  and  marine  growth. 
The  composition  consists  of  the  following  in- 
gredients employed  in  about  the  undermen- 
tioned proportions : — 1,  Palm  oil  or  oil  of  Sene- 
gal, say  about  20  parts  ;  2,  colouring  matter 
(hydrated  protoxide  of  iron  or  chromate  of 
lead  or  Prussian  blue),  100  parts ;  3,  oil  varnish 
(boiled  oil),  20  parts ;  3,  shellac  in  scales  or 
flakes,  10  parts ;  5,  pyroligneous  spirit,  alcohol, 
or  mixtures  of  the  same,  120  parts  ;  6,  resinous 
gum  euphorbia,  50  parts ;  7,  chloride  of  mercury, 
15  parts  ;  8,  arsenic,  15  parts,  all  by  weight. 

These  ingredients  are  combined  together  in 
the  following  manner : — Nos.  4  and  6  are  first 
dissolved  in  No.  5.  Nos.  1  and  3  are  then 
mixed  with  each  other,  and  after  being  heated 
they  are  worked  up  with  Nos.  4,  6,  and  5,  after 
an  interval  of  say  about  36  hours.  Nos.  2, 7, 
and  8,  are  mixed  together,  and  (while  working 
up  or  agitating  the  mixture  for,  say,  about  12 
hours)  the  emulsion  formed  by  Nos.  4, 6,  5, 1, 
and  3  is  added,  after  which  the  composition  is 
ready  for  use.  The  composition  may  be  applied 
to  the  surface  to  be  protected  or  preserved  with 
a  brush  or  by  other  suitable  means.  The  pro- 
portions in  which  the  several  ingredients  are 
employed  may  be  varied  according  to  the  tem- 
perature or  other  circumstances,  as  found 
desirable  in  practice.  At  first  sight  the  cost  of 
the  composition  would  appear  to  be  against  its 
general  use ;  but  it  must  be  remembered  thnt 
the  cost  of  corrosion  of  ships,  the  delay  occa- 
sioned by  their  slow  sailing  in  consequence  of 
foul  bottoms,  and  the  expenses  attendant  on 
frequent  cleaning  in  dry  dock,  leave  a  large 
margin  within  which  a  really  successful  com- 
position would  be  cheap. 


PRACTICAL  MECHANISM  •-XLin. 

To  Mark  off  the  Distance  Between  the 
Centres  of  two  Hubs  of  Unequal  Height 

WHEN  the  heights  of  two  hubs  are  unequal,  as 
shown  in  Fig.  232,  the  distance  required 
being  that  from  A  to  B,  we  must  make  the  necessary 
allowance  (in  the  distance  at  which  we  set  tbe 
oompasa  or  trammel  points)  for  the  difference  in 
height  of  the  surfaces  upon  which  our  oircles  are 
to  be  marked,  from  the  body  of  the  lerer  or  arm. 
If  the  arm  is  to  be  finished  along  its  whole  length, 
it  is  better  to  mark  off  the  body  of  the  arm  first, 
which  we  perform  as  shown  in  Fig.  233.  Setting 
our  work  upon  the  table,  A,  and  wedging  it  as  shown, 
we  mark  off  with  the  scribing  block  the  lines,  C  C 
and  D  D,  making  their  distance  apart  the  thickness 
of  stem  required,  and  leering  about  an  eqnal 
amount  of  metal  to  be  taken  off  each  face.  We 
then  mark  off  the  height  of  eaeh  hub  face, 
measuring  from  the  line,  C,  and  scribe  a  line  around 
each  hub  face  as  far  es  the  scriber  point  will  allow. 
We  next  mark  off  (with  a  sqnare,  resting  against  the 
surface  of  the  marking-off  table)  the  lines,  E  and  i , 
marking  them  aa  near  the  centre  of  the  hub  as  tbe 
eye  will  direct :  their  use  beiDg  simply  as  guides  in 
setting  the  work  in  the  lathe  or  machine.  These 
lines  being  dotted  with  a  fine  centre-punch,  to  pre- 
rent  their  becoming  obliterated,  we  next  measure 
the  height  of  the  face,  G,  and  that  of  the  face,  H, 
both  from  the  line,  C.   

•  By  Mr.  Joshua  Ross  in  the  Scientific  ^msrieoa. 
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We  now  turn  to  the  marking-off  table,  and  on  its 
surface  draw  a  straight  lino  a  Tittle  longer  than  the 
length  of  onr  arm  or  levor,  as  shown  in  Fig.  234, 
the  lines,  A  A  A  A,  representing  the  outline  of  tho 
marking-off  table,  the  line,  B,  representing  the 
height  of  the  hub  from  its  surface,  G,  to  the  line,  C, 
in  Fig  233 ;  and  the  line,  B,  representing  the  height 
of  the  hub  from  its  surface,  H,  to  the  line,  C,  in  the 
same  figure.  The  two  lines,  B  and  D,  are  to  be 
struck  at  right  angles  to  the  line,  C,  and  the 
distance  between  them  (as  denoted  by  the  dotted 
line,  F)  being  the  required  distance  from  centre  to 
centre  of  our  lever.  These  lines  being  drawn,  we 
hare  only  to  set  our  compass  or  trammel  points  to 
the  length  of  the  dotted  line,  E,  to  be  able  to  mark 
off  the  correct  distance  apart  for  the  centres  of  tho 
circles  to  be  marked  on  the  faces  of  the  two  hubs. 
Proceeding,  then,  we  place  our  lever  on  the  marking- 
off  table  in  the  position  shown  in  Fig.  235 ;  and  after 
putting  a  centre-piece  in  each  hole,  we  draw  (along 
the  eutire  length  of  the  lever  and  across  the  faces  of 
the  hubs)  the  centre  line,  A,  locating  it  in  tho  centre 
of  the  stem ;  wo  then  apply  the  trammels,  set  as 


bored.  Upon  each  end  a  screw  is  provided  to  receive 
a  nut.  The  nse  of  this  stud  is  as  follows  i  Upon 
the  chuck  plate  of  tho  lathe  or  boring  machine,  and 
at  the  requisite  distance  from  the  centro,  is  bored  a 
hole  to  receive  at  a  close  fit  tho  plain  part,  D,  of  the 
stud  ;  and  into  this  holo  that  end  of  the  stud  is 
fastened  by  means  of  a  nut.  One  end  of  tho  lever  or 
arm  (being  bored  to  fit  the  part,  A,  of  the  stud)  is 
placed  thereon,  the  stud  being  bolted  to  the  chuck 
plate  while  the  hole  at  the  opposite  end  is  being 
bored  :  thus  insuring  that  the  holes  are  exactly  the 
same  distance  apart  in  all  the  levers.  The  manner 
of  chucking  is  shown  in  Fig.  237,  in  which  A 
represents  a  portion  of  the  chuck,  B  tho  lever  or 
arm  to  be  bored,  C  tho  stud,  and  D  D  the  plates 
bolted  against  the  chuck  so  that  their  ends  contact 
with  the  stem  of  the  work  to  prevent  it  from  moving 
sideways  during  the  operation  of  boring.  The  u*e 
of  this  stud,  modified  iu  shape  to  suit  the  work,  is 
also  applied  to  the  turning  of  cranks,  eccentrics,  and 
other  similar  work,  requiring  unusual  exactitude  in 
the  position  of  a  hole  or  holes,  or  of  a  diameter  iu  its 
position  relative  to  a  hole. 


already  directed,  to  mark  off  tho  centres  of  the 
holes.  Setting  our  compasses  at  the  intersection  of 
the  line,  A,  with  the  line  marked  on  each  of  the  hub 
faces,  we  strike  the  necessary  circles  on  the  faces  of 
the  hubs,  as  shown.  We  next  mark  off  the  breadth 
of  the  lever  or  arm  on  the  face  from  the  centre  line, 
A,  and  our  marking  is  complete. 

When,  however,  there  are  a  number  of  such  levers 
to  be  made,  all  requiring  to  be  of  nearly  equal  length 
from  centro  to  centre  of  the  holes,  one  only  should 
be  marked  off  for  the  hole  centres,  care  being  taken 
to  mark  it  off  with  great  exactitnde.  Then  after 
that  one  is  bored,  and  the  faces  of  the  hub  are  faced 
off  true  with  the  hole,  a  pin,  as  shown  in  Fig.  236, 
should  be  made,  the  diameter  of  the  part,  A,  being 
made  to  neatly  fit  one  of  the  holes  in  the  end  of  the 
arms  or  levers,  and  being  marked  shorter  in  length 
than  is  the  length  of  the  lever  hole  into  which  it  fits. 
B  is  a  washer,  turned  to  fit  easily  to  the  diameter 
of  A,  and  C  is  a  collar,  solid  with  A.  D  is  a  stem, 
turned  parallel  and  trne ;  and  it  is  a  little  less  in 
length  than  the  thickness  of  the  chuck  plate  upou 
which  the  arm  is  to  be  held  while  the  holes  are  being 


To  mark  off  a  cross-head  in  which  one  hole 
requires  to  be  at  right  angles  to  the  other,  we  pro- 
ceed us  follows  :  Frst  placing  the  cross-head  upon 
the  marking  table,  in  position  1  in  Fig.  238,  we  draw 
with  the  scribing  block  the  centro  line,  A,  marking 
it  all  round  the  cross-head  ;  and  if  the  cross-head  has 
a  hole  or  holes  in  it,  we  put  centre-pieces  in  those 
holes  to  receive  the  centre  lines.  We  then  place  a 
square  with  its  back  resting  upon  the  marking-off 
table,  and  draw,  parallel  with  the  edge  of  the  blade, 
the  centre  line,  B.  From  the  intersection  of  the 
lines,  A  and  B,  we  draw  the  lines,  C  and  D,  marking 
their  distances  from  the  line,  A,  with  a  pair  of 
compasses,  and  carrying  the  lines  round  with  the 
scribing  block.  We  draw  the  circle,  E,  using  the 
line,  A,  as  a  centro  and  locating  it,  as  nearly  true  as 
we  can,  the  other  way  from  the  hub  or  stem.  We 
now  stand  our  cross-head  in  the  position  shown  in 
Fig.  239;  and  applying  a  square  to  the  line,  A,  we 
set  it  to  a  right  angle  with  the  face  of  the  line,  A, 
wedging  it  upright  with  the  wedges  shown.'  Then, 
setting  the  scribing  block  needle  point  even  with  the 
line,  B,  of  position  1  in  Fig.  231»,  and  setting  that 


line  true  with  tho  surface  of  the  table,  we  carry  it 
across  the  other  face,  as  shown  in  position  2,  locating 
its  position  sideways  to  suit  the  forging  or  casting  j 
and  then  we  strike  the  circle,  F,  which  completes 
the  marking. 

It  will  bo  noted  that  the  lines,  A  and  B,  are  mere 
guides  whereby  to  obtain  the  centres  of  the  circles 
from  ;  and  it  may  therefore  be  asked  for  what  pur- 
pose those  lines  are  centre-punch-marked.  The 
reply  is  that  those  lines  must  be  used  as  guides  to 
set  the  work  by  when  chucking  the  cross-head  on  the 
lathe  or  machine.  We  may  here  also  note  that  the 
length  of  those  lines  is  often  too  short,  in  consequence 
of  the  shortness  of  tho  work,  to  form  a  very 
accurate  guide  for  the  setting.  To  obviate  this 
difficulty  the  machine  should  first  chnck  the  work 
by  one  of  the  lines,  and  then  perform  all  the  duty 
necessary  at  that  chucking.  The,  iu  the  second 
chucking,  he  should  adopt  one  of  the  following 
methods  to  set  the  work  true,  independent  of  the 
second  line  i 

In  Fig.  240.  A  represents  the  face-plate  of  a  lathe, 
and  C  an  angle  plate — that  is,  a  plato  having  its  two 
flat  surfaces  nt  a  right  angle  to  each  other.  It  is 
evident  that  if  the  work  has  the  hole,  parallel  with 
the  line,  B,  bored,  and  the  end  faces  round  that  hole 
trued  with  it,  we  have  only  to  bolt  the  angle  plato, 
C,  to  the  face  plate,  A,  of  the  lathe,  and  then  to 
bolt  one  of  the  tnrned  faces  of  our  work  to  the  face 
of  the  angle  pinto,  and  set  the  latter  bo  that  the 
parallel  stem,  D,  of  the  work  runs  true;  and  then 
it  will  be  so  set  that  the  holes,  if  bored  true  with 
the  tool,  will  stand  at  a  right  angle  to  each  other. 
In  all  cases,  however,  in  which  an  angle  plate  is 
used,  or  in  which,  from  other  causes,  there  is  a 
greater  amount  of  weight  on  one  side  than  on  the 
other  of  the  faco  plato  of  the  lathe,  there  should  be 
bolted  to  the  latter  a  weight  sufficient  to  act  as  a 
counterbalance,  such  a  weight  being  shown  at  E, 
in  Fig.  240 ;  otherwise  the  work  will  be  bored  and 
turned  slightly  oval.  The  other  method  of 
chucking  referred  to  is  to  bore  out  one  hole  i  and 
having  faced  up  the  faces  at  the  end  of  that  hole,  to 
then  chuck  the  work  with  a  parallel  mandrel, 
fitting  neatly  into  and  projecting  from  the  hole 
already  turned.  The  work  must  be  so  set  that  the 
mandrel  stands  true  or  parallel  with  the  face-plate 
of  the  lathe  ;  this  may  bo  done  in  conjunction  with 
the  use  of  the  ancle  plate,  thus  insuring  accuracy  in 
the  chucking  of  the  work. 


UNHEALTHY  TRADES— X. 

By  Dr.  B.  W.  Richardson,  F.B.8. 
Agencies  Producing  Physical  Injury  during 
Industrial  Labour — Classification  of  Inju- 
ries—Details of  Injuries  inflicted  on  the 
Lungs. 

Climatic  Influences. 

IN  addition  to  the  social  influences  to  which  I 
have  now  drawn  attention,  it  is  fair  to  look  also 
at  the  climatic  influences  under  which  the  workers 
in  the  potteries  live.  The  action  of  climate  modi- 
fies largely  the  effects  of  injurious  occupations.  In 
some  cu«es  it  lessens,  in  other  cases,it  increases,  the 
dangers  of  disease  which  are  peculiar  to  occupation. 
I u  the  pottery  districts  the  climatic  influences  are 
unfortunately  an  added  evil  to  the  evil  that  springs 
from  the  work. 

The  climate  is  variable,  and  from  the  winds, 
easterly  and  northerly,  which  are  most  distressing, 
there  is  no  sufficient  protection  of  mountain  side 
or  hill.  The  atmosphere  is  not  considered  to  be  so 
humid  as  it  is  in  South  Staffordshire,  but  it  is  never- 
theless damp,  and  as  the  soil  is  of  clay  there  is  slow 
absorption  of  water  after  wet,  and  a  long  continued 
vaporisation  of  water  into  the  air,  which  renders  the 
air  moist  even  in  n'.oderately  dry  weather.  Unfortu- 
nately no  important  meteorological  returns  have 
been  made  on  the  spot,  so  that  the  precise  relation 
of  climatic  variations  to  the  course  and  severity  of 
disease  is  not  obtainable. 

Of  this  fact,  however,  modern  science  has  become 
perfectly  conversant,  that  a  steady  dampness  or 
humidity  of  the  atmosphere,  with  deficient  protec- 
tion from  cold  winds,  are  conditions  singularly 
favourable  to  certain  of  the  most  fatal  diseases  ;  to 
no  disease  more  than  to  phthisis  jiulmonalis,  or 
pulmonary  consumption. 

In  the  pottery  district*  these  two  influences, damp 
nnd  exposure  to  cold  wind,  prevail  to  a  considerable 
degree,  and  their  independent  importance  must  not 
be  overlooked.  In  Haviland's  maps  of  disease  in 
England  which  I  have  placed  on  the  board,  the  rela- 
tion of  the  diseases,  phthisis  in  females,  cancer,  and 
heart  disease  and  dropsy,  in  the  pottery  district — 
as  compared  with  the  same  diseases  existing  in  other 
parts  of  England  and  Wales — will  be  seen  at  a  glance. 
It  is  again  noticeable  from  these  maps  that  cancer 
is  a  small  cause  of  mortality  iu  the  potteries  ;  that 
heart  disease  and  dropsy  are  but  slightly  above  the 
average  as  causes  of  death ;  and  that  phthisis  is 
■bow  the  average  in  females,  but  is  far  below  that 
which  obtains  in  the  district  that  runs  away  north 
of  Staffordshire,  and  includes  the  towns  lying 
between  Leeds  and  Congleton,  on  to  Saddleworth 
and  Ashtou-under-Lyme.  s~^+ 
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The  condition  of  the  atmosphere  throughout  the 
whole  of  the  pottery  district  is  commented  upon  as 
unfavourable  to  the  health  of  the  inhabitants  gene- 
rally, aud  this  apart  from  the  humidity  which,  as  we 
have  -wn,  prevails.  "Thereis,"  pays  Dr  Arlidge, 
"  a  constant  belching  forth  of  smoke  into  the  atmo- 
sphere from  scores  of  ovens  in  which  the  pottery  is 
baking,  from  a  multitude  of  slip-house  chimneys,  of 
chimneys  of  mines  aud  iron  works,  and,  what  is 
worse,  from  the  blast  furnaces  for  smelting  iron; 
for  the  smoke  from  these  last  is  loaded  with  poisou- 
out)  gases,  such  as  sulphurous  acid,  which  tell  the 
tale  of  their  destructiveness  on  surrounding  vegeta- 
tion. Other  sources  of  contamination  are  derived 
from  the  heaps  of  ironstone  in  process  of  calcining 
on  the  aurfaco  of  the  ground,  and  from  the  numer- 
ous flues  of  brick  and  tile  ovens,  which  emit  a  very 
dense  suffocating  smoke. 

Special  Causes  op  Disease. 

I  pass  now  to  the  final  study  of  the  special  causes 
connected  with  the  occupations  of  the  potter,  and 
which  give  rise  to  special  disease. 

The  chronic  bronchitis  and  asthma  which  is  pre- 
sented among  the  potters  is  most  developed  in  those 
who  are  exposed  to  variations  of  heat  and  cold,  and 
to  dust.  The  part  played  by  dust  in  the  production 
of  lung  disease  in  this  class  of  the  community  is  very 
definitely  proved.  1  have  stated  in  a  previous  lecture 
the  means  provided  by  nature  for  preventing  the 
entrance  of  particles  of  dust  into  the  lungs,  and  I 
have  indicated  that  in  the  opinion  of  some  physiolo- 
gists and  physicians  the  pi-otection  is  so  perfect  that 
the  entrance  of  foreign  particles,  under  any  circum- 
stances whatever,  is  problematical.  Bernard,  by  an 
experiment  on  an  inferior  animal,  a  rabbit,  thought 
he  had  proved  that  fine  particles  of  carbon  dust 
could  not  be  made  to  enter  into  the  minute  structure 
of  the  lungs'so  as  to  produce  irritation.  It  has  also 
been  reasoned,  from  the  examination  of  the  lungs 
after  death  of  men  who  have  died  from  disease 
induced  by  inhaling  fine  particles  of  stone,  that 
because  no  evidence  of  the  presence  of  particles  of 
stone  could  be  detected  by  the  sense  of  sight,  there- 
fore the  proof  that  such  particles  were  the  primary 
and  oontinned  cause  of  irritation  was  wanting. 

Other  physicians,  had  however,  detected  these 
foreign  particles  in  suspected  cases  and  in  the  case  of 
rapid  death  from  iuhalation  of  fine  sand  dust,  which  I 
have  already  reported,  and  which  came  before  me  in 
1857, 1  obtained  abundant  evidence  of  the  presence  of 
the  minute  particles  in  the  parenchyma  and  alveolar 
structure  of  the  lung.  Traube  and  Rindfleiech, 
in  1860,  discovered  in  a  carbonised  lung  of  the 
human  subject  numerous  pieces  of  carbon  dust, 
one  of  which  showed  the  dotted  cells  of  carboniferous 
wood. 

The  difference  of  opinion  which  so  long  existed 
on  the  point  in  question  was  dependent  on  two  cir- 
cumstances, the  limitation  of  the  mode  of  examining 
and  the  periods  at  which  the  examinations  took 
place  after  the  commencement  of  the  disease.  The 
method  of  examination  was  confined  to  a  micro- 
scopical search  for  the  foreign  substance  in  the  lung 
tissue,  and,  in  the  groat  majority  of  cases,  that 
examination  was  not  conducted  until  many  months 
after  the  injury  from  the  inhalation  of  the  dust  had 
been  inflicted.  During  this  interval  the  structure  of 
the  lung  had  undergone  extensive  chancre  and  de- 
struction, so  that  the  opportunity  had-  readily 
occurred  for  the  elimination  of  the  foreign  matter 
with  the  fluids  that  were  coughed  up. 

In  ray  case  the  death  of  the  sufferer  took  place 
within  a  month  after  the  infliction  of  the  injury, 
and  before  any  great  destruction  had  time  to  be 
developed.  I  found  the  foreign  agent,  therefore, 
without  difficulty,  and  the  same,  probably,  obtained 
in  Traube's  case,  and  in  other  cases  where  a  similar 
discovery  has  been  made. 

At  tbepresent  time  all  previous  difference  of  opinion 
has  been  set  at  rest  by  the  institution  of  a  new  mode 
of  inquiry — I  mean,  by  the  chemical  analysis  of  the 
lungs  of  those  who  have  never  been  exposed  to  dusts , 
and  of  those  who  have.  Two  chemists,  Riegel  and 
Hauser,  from  an  analysis  of  lungs  which  have  never 
been  exposed  to  dust,  discovered  that  no  silica  is 
present  iu  the  lung,  but  that  after  exposure  for  many 
years,  even  to  ordinary  dust,  silica  occurs  in  the  ash 
yielded  by  the  lung.  In  a  day  labourer  aged  47, 
13'39  per  cent,  of  silica  was  found  in  the  ash  from 
the  lung,  and  in  a  woman  oook,  69  years  of  age. 
16  69  per  cent. 

These  new  researches  have  led  Dr.  Arlidge  to 
institute  an  inquiry  into  the  condition  of  the  lungs 
of  the  potter,  in  instances  where  death  has  occurred 
as  the  result  of  disease  induced  by  inhalation  of  the 
dusts  of  clay.  A  portion  of  potter's  lung  analysed 
for  him  by  Professor  A.  H.  Charcb,  of  the  Royal 
Agricultural  College  of  Cirencester,  gave  the  follow- 
ing  results  :— 


Water  

Organic  substance  ... 
Ash  of  mineral  matters 


76  37  per  cent. 
20  91 
272  .. 


Hher  analysis  of  the  ash  of  the  mineral  matters 


Mineral  ash,  silica    47  78  per  cent. 

Alumina    18  63  „ 

Peroxide  of  iron   5  55  „ 

Alkalies  aud  undetermined  matters  28  04  ,, 

This  analysis  tallies  with  others  which  have  been 
made  by  Meinel  and  Riegel  on  the  lungs  of  stone- 
cutters, the  latter  observer  having  detected  as  much 
58  3  per  cent,  of  silica  in  the  ash  in  one  case ;  but 
the  analysis  made  by  Professor  Church  for  Dr. 
Ard ridge  stands  alone  in  that  it  determines,  not  only 
the  presence  of  silica,  but  also  of  alnmina,  a  sub- 
stance which  forms  a  distinct  ingredient  in  the  clays 
used  in  pottery. 

After  many  years  of  very  active  controversy,  in 
which  men  of  great  ability  have  taken  part  on  different 
sides  of  the  question,  wo  are  led,  then,  at  last  to  an 
absolute  demonstration  based  on  two  processes, 
microscopical  and  analytical,  to  the  fact  that  fine 
particles  of  dust— particles  of  sand,  of  stone,  of 
carbon,  of  silica,  and  of  alumina — may  not  only  be 
inhaled  into  the  human  lung,  but  that  so  inhaled 
they  may  be  carried  into  the  minutest  structure  of 
the  lung ;  may  be  the  centres  round  which  there  is 
condensation  of  living  tissue  ;  and  may  be  the  direct 
ca  se  of  the  irritation  and  inflammatory  action  which 
results  in  mechanically  induced  bronchitis  and  in 
phthisis  pulmonalis — pulmonary  consumption. 

The  effects  of  the  dust  of  clay,  to  which  the  potters 
are  subjected,  are  partly  those  of  a  cutting,  partly 
those  of  an  obstructing  dust.  Dr.  Arlidge  has  found 
that  the  dust  does  not  penetrate  the  lung  in  so 
diffused  a  manner  as  coal  dust,  and  this,  as  he  very 
justly  remarks  for  the  reason  that  the  dust  is  more 
irritating,  and  provokes  at  once  more  distinct  inflam- 
matory action.  "  At  the  same  time,"  he  adds, 
"  both  forms  of  dust  exhibit  a  preference  for  the 
upper  and  back  part  of  the  lungs,  in  other  words  the 
dust  accumulates  most  in  those  parts  first  reached 
in  the  inspiratory  act."  This  is  somewhat  different 
to  that  which  I  observed  to  ocur  iu  the  case  where 
fine  sand  dust  was  inhaled.  In  that  instance  the 
irritating  particles  were  well  diffused  over  the  whole 
structure  of  the  lung. 

At  the  points  where  tho  dust  accumulates  in  the 
potter's  lung,  the  structure  of  the  lung  assumes  a 
greyish  black  colour,  and  in  cases  where  the  struc- 
ture is  not  broken  by  extreme  destructive  changes, 
the  substance  of  the  organ,  at  the  points  of  deposit, 
is  condensed  and  hardened.  When  cut,  the  con- 
densed mass,  says  Dr.  Arlidge,  presents  great  resis- 
tance, and  the  surrounding  lobules  are  often  emphy- 
sematous ;  that  is  to  say,  the  minute  air  vesicles  of 
the  surrounding  parts  of  the  lung  have  become  rup- 
tured, owing  to  the  unequal  pressure  that  is  exerted 
when  a  part  of  the  lung  structure  is  interrupted  in 
its  action. 

In  addition  to  the  action  of  dost  as  a  source  of 
lung  disease,  there  is  another  cause  which  especially 
affects  the  female  workers  in  the  potteries,  and 
which  gives  that  additional  degree  of  phthisical 
disease  to  them  which  their  mortality,  over  that  of 
other  females  in  the  pottery  district,  indicates.  I 
refer  to  the  closeness  of  the  rooms  in  which  some  of 
these  work  while  engaged  in  burnishing  and  painting 
the  earthenware.  In  the  better  constructed  factories 
this  cause— I  may  say  all  but  certain  cause — of 
phthisis  does  not  now  exist ;  but  still  it  remains  in 
the  buildings  where  deficient  space  and  bad  ventila- 
tion are  combined,  and  these  buildings  are  too 
common. 

Summary  of  Special  Diseases. 
The  major  diseases  of  the  manufacturers  of 
earthenware  are  the  diseases  of  the  lungs  known 
as  phthisis  pulmonalis,  bronchitis,  asthma,  and 
emphysema. 

There  are  also  some  minor  forms  of  disease  which 
bear  on  the  severer,  to  which  I  might,  if  there  were 
time,  direct  your  attention.  The  men  who  are  called 
pressors  suffer  from  a  deformity  arising  from  a 
depression  in  the  side  of  the  chest,  at  the  lower  part 
in  front.  The  injury  ia  induced  by  their  work,  and 
it  leads  to  a  deficiency  of  power  in  expanding  the 
chest,  and  so  favours  the  development  of  the  more 
serious  pulmonary  diseases. 

The  men  and  boys  who  are  at  tho  evens  and  kilns, 
and  are  subject  to  great  variations  of  heat  and  eold, 
are  rendered  liable  to  a  congestive  state  of  the  lungs, 
which  again  is  favourable  both  to  bronchial  and 
phthisical  maladies.  These  operatives  are  also  dis- 
posed through  their  occupation  to  rheumatism  and 
to  the  heart  disease  which  follows — conditions  again 
favourable  to  the  diseases  of  the  lungs,  which  are 
such  permanent  factors  of  mortality. 

On  the  whole  the  chief  direct  cause  of  the  chest 
diseases  is  the  dust.  This  is  primary  in  its  opera- 
tion ;  it  promotes  tho  tendency  to  the  very  malady 
it  excites  and  it  never  ceases  to  be  an  exoiting 
cause. 

After  the  diseases  of  the  chest,  amongst  the 
potters,  come  specially  the  purely  tic  diseases  induced 
in  them  by  lead.  The  dippers,  and  the  women  who 
are  employed  in  assisting  the  dippers,  and  in  the 
minor  processes  of  layiug  lead  colours  on  the  ware, 
are  the  victims  to  these  diseases.  They  are  often 
affected'very  early  in  life,  and  they  may  be  affected 
through  any  stage  of  their  lives,  while  they  are 
employed.    The  results,  though  they  be  leas  intense 


and  less  suddenly  mortal  than  those  produced  by  tbe 
dust,  are,  in  the  end,  in  proportion  to  the  numbers 
injured,  hardly  less  mortal,  aud  by  prolongation 
of  symptoms  are  certainly  not  less  painful  to  the 
afflicted. 

In  conclusion.  Could  we  relieve  the  earthenware 
manufacturers  from  the  two  grand  causes  of  diseases 
to  which  they  are  exposed,  dust  and  lead,  though 
some  generations  would  be  required  in  order  to  res- 
tore them,  as  a  community,  to  perfect  vitality,  there 
is  no  reason  why  their  death-rate  should  not,  at  once, 
be  reduced  to  at  least  half  its  present  excess,  and  the 
steady  progress  of  their  vital  regeneration  be  imme- 
diately commenced. 

The  problem  looks  ea«y  as  it  is  first  surveyed,  and 
whether  easy  or  difficult  it  is  sufficiently  solemn. 
I  shall  endeavour  to  touch  ice  solution  in  a  future 
lecture. 


THE  NEW  PATENT  BILL. 

THB  following  is  a  precis  of  the  Lord  Chan- 
cellor's new  Patent  Bill,  iu  its  amended  form, 
as  sent  down  to  the  Lower  House  : — 

Home  Patents. — Tbe  first  step  is  the  filing  of  an 
application  and  declaration,  together  with  "a 
specification  describing  the  nature  of  the  invention ;" 
fee,  £1.  Notice  of  application  to  be  advertised,  and 
any  person  having  an  interest  in  opposing  the  grant 
may  do  so  on  leaving  particulars  of  his  objection  and 

2ying  a  fee  of  £2.    During  six  months  from  the 
te  of  application  the  applicant  will  be  allowed  to 
use  and  publish  his  invention  without  prejudice  to 
the  patent.  This  is  called  "  provisional  protection." 
and  the  period  may  be  extended  for  another  six 
months,  but  not  more,  by  a  petition  to  the  Lord 
Chancellor.    After    the  expiration  of  a  certain 
period,  to  be  fixed  by  rules,  tbe  inventor  must  give 
"notice  to  proceed,"  and  his  application  will  be 
referred  to  the  examiner,  who  will  report  (1) 
whether  the  invention  is  a  proper  subject  for  a 
patent  under  the  Statute  of  Monopolies  ;  (2)  whether 
the  specification  is  sufficient ;  (3)  whether  the  in- 
vention is  new  ;  and  (4)  whether  it  is  useful.  [The 
examiner  is  supposed  to  be  competent  to  decide 
all  these  questions !]   The  examiner's  report  will 
be    communicated    to    the    applicant,  who  will 
then    have   to   give  another      notice   to  pro- 
ceed."   The   commissioners  will   then  transmit 
the  documents  to  the  law    officer,    who  may, 
if  he  thinks  fit,  hear  the  applicant  and  any  opponent. 
The  law  officer  has  full  powers  to  award  costs  and 
to  enforce  payment  of  tho  same.  He  will  then  report 
to  the  commissioners  whether  he  thinks  a  patent 
ought  to  be  granted  or  not,  and  this  step  will  he 
accompanied  by  the  publication  of  "  the  application, 
specification,  the  relative  documents,  and  reports." 
The  reports  will  be  annexed  to  and  always  go  with 
the  specification.    Within  a  certain  time  (to  be  fixed 
by  the  rules),  the  applicant  must  give  a  third 
notice  to  proceed."   If  the  report  is  favourable  a 
warrant  and  letters  patent  will  be  prepared  and 
submitted  to  the  Lord  Chancellor.    If  the  report  is 
unfavourable  the  applicant  may  nevertheless,  after 
"  notice  to  proceed,"  petition  tho  Lord  Chancellor 
for  the  grant  and  sealing  of  a  patent.   There  will 
be  no  appeal  from  his  decision ,  but  a  rehearing  of 
the  cause  may  be  granted.    Section  14  provides  that 
"  any  person  may  petition  tbe  Lord  Chancellor 
against  the  sealing  of  a  patent,"  but  Section  35  says, 
"any  petition  may  be  dismissed  on  the  ground  of 
the  petitioner  having  no  interest,  or  no  sufficient 
interest,  in  the  matter."    Particulars  of  objections 
must  accompany  every  petition,  and  the  Lord 
Chancellor  has  power  to  award  costs  and  to  call  in 
the  assistance  of  an  expert.   The  next  step  is  the 
"request  for  sealing,"  to  be  made  within  three 
months  from  the  date  of  the  warrant  and  within  the 
period  of  provisional  protection,  but  the  Lord  Chan- 
cellor has  power  to  extend  the  time  for  this  step  on 
good  cause  being  shown.  Failing  this  "  request"  the 
patent  will  not  be  sealed.    The  fee  on  the  patent 
will  be  £15,  and  the  sealing  must  take  place  within 
seven  days  before  the  expiration  of  the  provisional 
protection,  and  not  sooner.    The   Chancellor  has 
a  discretionary  power  to  enlarge  the  time  within 
which  the  patent  may  be  sealed.    Patents  will  be 
dated  the  day  of  application,  but  no  proceeding  can 
be  taken  in  respect  of  an  infringement  committed 
before  the  publication  of  the  specification  and 
relative  documents. 

If  there  is  a  foreign  patent  for  an  invention  in 
force  no  patent  will  be  granted  except  to  tbe  foreign 
patentee  or  his  attorney  or  agent,  and  application 
must  be  made  within  six  months  of  the  date  of  the 
foreign  patent.  The  publication  ia  this  country  of 
the  specification  of  the  foreign  patent  will  not  affect 
the  validity  of  the  English  patent.  If  there  is  no 
foreign  patent  in  force  the  applioant  must  show 
either  that  he  is  the  first  aud  true  inventor,  or  that 
he  is  entitled  to  all  the  rights  in  respect  of  the  in- 
vention of  the  first  and  true  inventor.  No  patent 
will  be  granted  in  respect  of  a  communication  from 
abroad,  and  the  English  patent  will  cease  on  the 
cesser  of  the  foreign  patent  if  there  be  one.  No 
patent  will  be  granted  in  this  country  after  the 
expiration  of  a  foreign  patent  for  the  same  invention. 
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Amendment. — A  specification  may  be  amended  at 


seal 

in  r 
ami 

i 


•£5.  A  fee  of  the  like  amount  will  be  payable  on 
leave  to  amend  after  sealing,  except  when  tbo 
amendment  is  "  by  way  of  supplement,"  when  .£10 
will  be  charged.  The  mode  m  which  amendments 
prior  to  sealing  will  be  dealt  with  is  left  to  the 
rule*,  but  amendment*  after  sealing  will  be  treated 
as  if  they  were  original  applications.  The  fee  on  a 
caveat  against  leave  to  amend  will  be  £2.  An 
amendment  by  way  of  snpplomont  will  not  be 
allowed  unless  it  is  of  such  a  naturo  that  it  might 
hare  been  included  in  the  original  patent  had  it  then 
been  known  at  the  time.  In  granting  leave  to  amend 
except  by  way  of  supplement,  care  will  be  taken  that, 
the  opacification,  as  amended,  does  not  claim  nn 
invention,  substantially  larger  than  or  different  from 
the  original  specification.  An  amendmont  will  not 
be  evidence  in  proceedings  pending  at  the  time, 
except  in  the  case  of  proceedings  for  the  revocation 
of  the  patent.  In  the  case  of  an  amendment  after 
jcaliag  leave  may  be  obtained  to  take  proceedings 
in  ro«peet  of  an  infringement  committed  before  tbo 
amendment 

Use  of  In'-nrfion— Compulsory  Licenses. — A 
itent  will  lie  liable  to  be  revoked  after  the  expira- 
>n  of  two  years  from  its  date  nnlcss  it  has  heen 
used  or  put  in  practice  within  the  United  Kintrdom 
to  •  reasonable  extent,  or  unless  reasonable  efforts 
have  been  made  to  secure  the  use  or  practioe  thereof ; 
proof  of  the  contrary  to  lie  on  the  patentee.  It  may 
also  be  revoked  if  the  patentee  fails  to  grant  license* 
to  "  proper  persons  requesting  the  same,"  provided 
it  be  made  to  appear  to  the  Lord  Chancellor  that 
such  licenses  are  nece«ary  "  in  order  to  insure  a 
proper  supply  to  the  public  of  articles  produced 
under  the  patent,  or  proper  means  for  the  use  of  the 
invention  by  the  public."  The  terms  of  tho<o 
compulsory  licenses  are  to  be  settled  by  the  Lord 
Chancellor. 

A  patent  shall  have  to  all  intents  the  like  effect 
as  against  the  Queen,  as  it  has  as  against  a  subjoct. 
But  the  officers  or  commissioners  administering  any 
department  of  the  service  of  the  Crown  may,  by 
themselves,  their  agents,  contractors,  or  others,  at 
any  time  after  the  application,  u«e  the  invention  for 
the  service  of  the  Crown,  on  terms  to  be,  before  or 
after  the  uae  thereof,  agreed  on,  with  the  approval 
of  the  Treasury,  between  those  officers  or  com- 
missioners and  the  patentee,  or,  in  default  of  such 
agreement,  settled  by  the  Treasury  ;  attd  the  use  and 
publication  of  the  invention  under  this  section 
during  the  period  of  provisional  protection  shall  not 
prejudice  the  grant  of  a  patent  for  the  invention. 

Stamp  Dut im  — Theso  remain  the  same  as  at 
present — viz.,  .£50  before  the  end  of  the  thin!  your, 
and  .£100  before  the  end  of  the  seventh  year— with 
this  important  proviso,  however,  that  the  Lord 
Chancellor  is  empowered  to  grant  an  extension  of 
time  for  payment  not  exceeding  three  months  from 
the  expiration  of  the  third  and  seventh  years 
respectively.  No  proceeds  can  be  taken  in  respect 
of  an  infringement  committed  within  the  enlarged 
time,  unless  leave  to  do  so  be  mado  a  part  of  the 
order  for  enlargement  of  time.  The  additional  fees 
will  be  Jt5  on  an  order  for  the  enlargement  of  the 
rime  for  paying  the  third  year's  duty,  and  .£10onan 
order  for  paying  tho  seventh  year's  duty.  These 
provisions  will  apply  to  patents  existing  at  time  of 
the  commencement  of  the  new  Act,  as  well  as  to 
patent*  to  be  granted  on  applications  made  before  tho 
commencement  of  the  Act. 

The  bill  proposes  to  abolish  the  powers  of  prolong- 
ing a  patent  at  present  vested  in  the  Judicial  Com- 
mittee of  the  Privy  Council. 


THE  PITCH  OP  MUSICAL  NOTES 
AND  THEIR  DURATION. 

A  CCOKDING  to  the  Academy  Prof.  Alfred 
A.  Mayer,  of  the  Stevens'  Institute  of  Technology, 
Hoboken,  New  Jersey,  is  enga^d  on  a  series  of 
researches  with  a  view  to  obtaining  quantitative 
result*  r«»«pectinir  intensities  of  sounds-,  sufficiently 
precise  to  be  embodied  in  u  law.  He  i-  obliged  to 
work  at  night  in  the  quiet  of  the  country,  when  the 
air  ia  entirely  still,  ami  these  conditions  make  him 
the  more  cautious,  because  he  feels  that  it  will  be 
extremely  difficult  to  repeat  and  verify  his  experi- 
meute-  To  eliminate  individual  peculiarities  he  is 
employing  several  observers  in  the  same  scries  of 
experiments.  He  hopes  soon  to  publish  the  first  part 
of  these  researches.  We  are  indebted  to  Prof. 
Mayer  for  a  mo*t  interesting  series  of  acoustical 
researches  reported  in  the  Philosophical  Magazine, 
and  briefly  abstracted  in  Ellis's  translation  of 
Helmholtx's  "Sensations  of  Tone,"  pp.  700 and 800. 
One  of  tho  most  important  of  these  for  musical 
theory — the  determination  of  the  law  connecting  tho 
pitch  of  a  note  with  the  duration  of  the  sensation 
vented  by  it  in  the  ear — Prof.  Mayor  is  now  repeat- 
ing with  a  view  to  eliminate  some  source-,  of  po8«ihlo 
error  in  his  former  methods,  and  he  hopes  by  this 
WMfil  to  make  bis  new  results  perfectly  trustworthy 
and  definitive.    The  following  is  a  rough  statement 


of  tho  results  previously  obtained  as  affecting  tho 
interval  between  two  "simple"  tones  which  givo 
sensible  beats : — Tho  first  colnmn,  headed  Notes, 
gives  the  leading  "  partials  "of  C,  the  lowest  note 
of  the  violoncello.  The  next  column,  headed  V.  N-. 
gives  the  number  of  (double)  vibrations  which  each 
performs  in  a  second.  The  next  column,  beaded 
R.  P.,  gives  their  relative  piteh.  The  fourth  column, 
headed  B.  D.,  gives  the  "  beating  distance,"  or 
greatest  interval  above  the  note  in  the  same  lino  by 
which  any  other  tone  can  be  sharper  than  tkat  note 
In  order  to  produce  beats  sensible  to  ordinary  ears. 
The  <e  intervals  are  expressed  by  the  numbers  of  equal 
semitones  they  contain,  becauso  equal  semitones, 
being  the  intervals  between  any  two  cousecutive 
notes  on  the  pianoforte,  are  most  readily  understood 
by  musicians.  The  last  column,  headed  M.  D., 
Lives  on  the  contrary  the  intervals  of  "  maximum 
dissonance,"  or  the  intervals,  expressed  as  before, 
by  which  the  upper  note  must  bo  sharper  than  the 
lower  for  the  resulting  beats  to  produce  tho  most 
disagreeable  effects.  Combined  with  Helinholtz's 
theory  of  the  composition  of  musical  tones,  and  the 
generation  of  "  differential"  tones,  this  table  will 
be  found  to  givo  a  key  to  the  appreciation  of  the 
different  effects  of  all  consonant  intervals  and  forms 
of  chords  as  performed  in  different  parts  of  the  scale, 
which  is  of  the  utmost  value  in  musical  composition, 
and  to  the  appreciation  of  the  differences  of  effect 
produced  under  such  circumstances  by  different 
methods  of  "  temperament "  or  tuning.  The 
definitive  and  precise  statement  of  these  results  is 
therefore  of  great  importance  to  tho  acoustical 
foundation  of  musical  theory. 
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SOCIETY  OP  ENGINEERS. 

Air  Compression. 

AT  a  meeting  of  the  Society  of  Engineers  held  on 
the  3rd  of  April,  a  paper  by  Mr.  J.  Steel  on 
"  Air  Compression,"  was  read.  The  author,  in  com- 
mencing, observed  that  although  Hero  of  Alexandria 
had  experimented  on  air  compression,  and  had 
written  a  book  on  pneumatics,  the  subject  did  not 
assume  practical  importance  until  after  the  discovery 
of  the  ponderosity  of  the  atmosphere  by  Galileo  and 
Torricelli,  in  the  middle  of  the  17th  century.  Savery 
and  I'npin,  two  of  the  early  inventors  of  the  steam 
engine,  appeared  in  modern  times  as  first  on  record 
in  connection  with  air  compression.  Savery  used  a 
double-acting  bellows  to  give  a  constant  stream  of  air 
for  blastfurnaces.  Papin,  whose  ideas  areparticularly 
practicable,  recommends  tho  utilisation  of  water 
power  to  compress  air,  and  force  it  to  a  distance  for 
use.  Papin  may  thus  be  said  to  have  foreshadowed 
the  now  common  practice  of  distributing  air  through 
mines  to  work  machinery.  In  1757  Isaac  Wilkinson 
patented  a  method  of  compressing  air  by  the  use  of 
a  column  of  water.  He  effected  his  object  by  means 
of  a  series  of  vessels  used  one  after  the  other,  so  a« 
to  keep  up  a  regular  pressure.  This  is  an  important 
proposition,  and  100  years  before  its  application 
indicates  the  method  of  procuring  air  employed  by 
the  engineers  of  the  Mont  Cenis  Tunnel.  In  1829 
William  Mann  patented  stage  pumping ;  that  is,  a 
process  by  which,  instead  of  raising  the  pressure  at 
once,  and  in  oae  pump,  it  is  divided  into  several 
pumps,  an  increment  of  pressure  being  taken  from 
each.  That  method,  spread  as  it  is  over  more  time 
and  surface,  allows  a  considerable  cooling  of  the  air 
to  take  p]a<-e,  and  a  lowering  of  the  initial  heat  of 
tho  air  supplied  to  each  pump,  and  so  far  reduces  the 
waste  of  power  in  compression.  It  likowiso  reduces 
or  distributes  the  mechanical  strain,  allows  the  use 
of  lighter  machinery,  and  reduces  to  a  minimum  the 
fly-wheel  power  required.  The  author  then  described 
Sturgeon's  high  speed  air  compressor,  and  after- 
wards a  small  one  designed  by  himself  for  compress- 
ing air  for  his  patent  railway  brake.  He  showed 
that  in  an  engine  with  one  pump,  only  of  30  inches 
in  diameter,  and  working  up  to  5001b.  on  the  square 
inch,  the  pressure  on  tho  cylinder  covers,  and  the 
load  on  the  cranks  at  the  point  of  turning  the  centre, 
would  amount  to  150  tons,  while,  if  distributed  over 
four  pumps,  that  load  would  be  only  10  tons  on  each 
pump.  That  was  the  point  to  whioh  the  author 
attached  most  importance.  He  exhibited  diagrams 
showing  tho  effects  of  heat  and  expansion,  and 
showing  that,  even  at  the  comparatively  low  amount 


of  compression  of  two  atmospheres,  tho  heat  doubled 
the  volume,  and  if  no  means  were  taken  to  reduce 
the  heat  as  it  was  formed,  a  loss  of  half  the  power 
employed  in  pumping  ensued.  Formulas  for 
ascertaining  the  relations  of  compression  and  heat, 
and  examples  of  the  fame,  were  also  given.  '1  he 
author  pointed  out  the  necessity  of  placing  air  com- 
pression on  a  proper  basis,  as,  whether  an  economical 
mode  of  using  power  or  not.,  in  mines,  chemical 
worl.s,  diving  bells,  raising  ships,  and  other  opera- 
tions, it  had  becomo  a  necessity.  It  was  also  to  be 
regarded  as  an  alternative  from  the  cost  and  waste 
of  horse-flesh  to  propel  tramway  cars. 


ROYAL  MICROSCOPICAL  SOCIETY. 

AMEETING  of  this  Socioty  was  held  at  King's 
College  on  April  5th;  H.  C.  Sorby,  Esq., 
F.R.S.,  president,  in  the  chair.  A  number  of  dona- 
tions were  announced,  and  Mr.  C.  S.  Hentley  and 
Mr.  P.  J.  Butler  were  elected  Fellows  of  the 
Society.  A  paper  by  M.  Renard,  of  Lou  vain,  on 
"  Some  Results  from  a  Microscopical  Study  of  the 
Plutonic  and  Stratified  Rocks  of  Belgium,"  was  read 
and  illustrated  by  some  beautiful  ehromo-litho- 
graphs.  The  paper  chiefly  dealt  with  the  question 
of  temperature  at  which  these  rocks  had  been 
formed,  and  the  conclusions  deduced  from  the  pre- 
sence of  crystals  and  fluids  in  the  cavities  assigned 
307°  centigrade  as  the  probable  beat  of  that  period. 
The  Chairman  expressed  his  great  satisfaction  that 
by  a  totally  different  process  of  reasoning  M .  Renard 
had  arrived  at  results  so  near  to  those  which  he  had 
himself  reached  some  years  ago.  A  paper  by  M. 
Brock  on  "A  New  Slip  for  Monnting  Opaqne 
Objects,"  was  communicated  by  Professor  Rupert 
Jones.  A  paper  by  Dr.  J.  J.  Woodward,  on  "  The 
Markings  of  Navic.ula  rhomloides,"  was  read  to 
the  meeting  by  the  secretary.  It  was  illastrated  by 
a  series  of  photo- micrographs,  which  deservedly 
called  forth  the  admiration  of  all  who  examined 
them. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Fire-damp. — The  recent  accident  in  the  Jabin 
pit  ut  St.  Etienne,  in  the  department  of  the  Loire, 
gave  rise  to  nn  interesting  discussion  at  a  recent 
sitting  of  the  Aead<5mie  des  Sciences,  as  to  the  means 
now  available  for  averting  similar  catastrophes.  M. 
Azema  proposed  to  replnco  ordinary  safety-lamps 
by  electrical  lamps,  comph  tely  closed,  ana  which 
should  be  extinguished  on  any  attempt  being  made 
to  open  them.  M.  Fave.  onthe  contrary,  advocated 
the  placing  of  naked  lights  at  every  ten  metres, 
which,  in  his  opinion,  would  cause  the  danger  to 
disuppear  as  it  arose.  M.  Berthelot,  having  made 
several  experiments  on  this  subject  by  moans  of 
mixtures  of  gus  and  air  in  defined  proportions, 
opposed  this  method,  as  he  had  always  found  that 
an  explosion  occurred  suddenly  at  the  moment  the 
gas  attained  a  certain  proportion.  Hu  had,  how* 
ever,  observed  that  when  the  mixture  was  not  a 
very  intimate  one — as  was  the  case  in  collieries — a 
partial  ignition  only  took  place,  which  was  confined 
to  those  portions  of  the  mixture  in  which  tho  gas 
had  attaiued  its  dangerous  proportion,  and  this 
without  causing  an  explosion  of  the  neighbouring 
portions  which  contained  a  smaller  percentage  of 
gas.  But  the  conditions  under  which  this  pheno- 
menon occurred  were  so  critical  that  it  would  be  use- 
less in  getting  rid  of  the  gas  iu  a  colliery  ;  besides, 
these  explosions,  partial  though  they  were,  did  not 
occur  without  danger,  for  they  always  rendered  the 
atmosphere  irrespirnble.  M.  Boussimrnult attributed 
the  explosion  to  an  excessive  ventilation. 

A  New  Oxide  of  Manganese.— M.  Fn'-my  has 
road  before  the  Acadende  des  Sciences,  Phris, 
paper  on  what  he  claims  to  be  a  new  oxide  of 
manganese,  Mii/'j,  arising  from  the  reaction  of  the 
sulphate  of  the  sesquioxide  of  manganeco  ou  the 
sulphate  of  the  protoxide.  The  author  obtains  it 
by  decomposing  permanganate  of  pota.isium  with 
nn  excess  of  trihydrated  sulphuric  acid.  On  mixing 
the  two  sulphates  of  manganese,  the  liquor  takes 
on  a  red- wine  colour,  and  deposits  hexagonal  tablets 
formed  by  the  combination  of  sulphuric  acid  with 
the  oxide  Mn^Oj.  This  salt  is  very  unstable,  water 
decomposing  it  with  a  precipitate  of  hydrated 
Besquioxide  of  manganese.  The  liquor  retains  in 
solution  a  mixture  of  sulphuric  acid  and  sulphate 
of  protoxide  of  maugaueso.  The  rose-coloured 
liquid  known  to  chemists,  obtained  in  the  prepara- 
tion of  oxygen  by  treating  the  peroxide  of 
manganese  with  concentrated  sulphuric  acid,  owes 
its  colouration  to  the  presence  of  the  new  compound 
discovered  by  M.  Fremy.  The  now  oxide,  Min<>6, 
tokos  its  place  in  the  following  series  of  oxides, 
sometimes  called  manganites,  true  saline  oxides : — 
Sesquioxide,  Mn-O*  =  MnOj,  MnO;  red  oxide. 
M11-O4  —  MnO;,  '£  MnO ;  new  oxide ;  new  oxide, 
Mn4Os  =  MnOj,  8  MuO.  Tho  newly  discovered 
salt  is  decomposed  by  potash,  and  gives  a  black 
precipitate,  which  easily  dissolves  in  sulphuric  acid, 
and  which  reproduces  the  primitive  salt.  Certain 
specimens  of  peroxide  of  manganese,  it  is  thought, 
contain  a  certuiu  quantity  of  the  oxide  " 
those,  probably,  which  give  a  rose-colo' 
under  the  action  of  concentrated,  ralph? 
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SCIENTIFIC  NEWS. 

rpHE  verdict  of  manslaughter  found  by  a 
-L  coroner's  jury  against  the  owner  of  a  steam- 
boiler  which  recently  exploded  at  Smethwick, 
will  be  hailed  with  satisfaction,  in  a  certain 
sense,  by  that  portion  of  the  public  who  take 
note  of  the  annual  crop  of  boiler  explosions 
and  their  results.  The  boiler  in  question  was, 
it  seems,  in  parts  only  about  as  thick  as  a 
shilling,  and,  that  beingthe  case,  was  obviously 
unfitted  for  any  purpose  to  which  a  steam- 
boiler  is  usually  applied.  The  owner  having 
been  committed,  we  have  no  desire  to  prejudge 
the  case,  or  to  say  anything  more  than  that 
this  case  will  strengthen  the  hands  of  the 
Manchester  Steam  Users'  Association.  It  is 
obvious  that  a  compulsory  system  of  inspection 
would  have  made  the  owners  acquainted  with 
the  state  of  their  boiler  in  the  most  approved 
red-tape  style ;  and  if  boiler-owners  will  neg- 
lect formal  warnings  they  must  take  the  con- 
sequences. We  regulate  the  quantity  of  gun- 
powder and  petroleum  that  may  be  kept  on 
hand  by  a  retail  dealer,  and  enforce  the  regu- 
lations by  the  strong  arm  of  the  law,  but  a 
man  may  work  a  steam  boiler,  to  the  destruction 
of  his  employes  and  his  neighbours,  practically 
with  impunity  so  far  as  the  law  is  concerned ; 
for,  even  when  gross  negligence  is  proved, 
extenuating  circumstances  are  found  some- 
where. As  a  matter  of  fact,  however,  boilers 
do  not  explode  by  accident;  but  until  their 
owners  are  compelled  to  adopt  certain  simple 
precautions  we  may  expect  to  witness  the 
periodical  appearance  of  "  Another  Fatal  Boiler 
Explosion  "  in  the  papers. 

It  is  stated  that  the  Scientific  Loan  Exhibi- 
tion will  positively  be  opened  on  the  1st  of 
May.  The  number  of  objects  received  is  so 
large  that  delay  is  absolutely  necessary ;  but, 
contrary  to  the  assertions  of  some  of  our  con- 
temporaries, so  far  from  the  exhibits  being 
all  objects  of  value  or  historical  interest,  many 
of  them  will  be  simply  "exhibits"  for  the 
purpose  of  trade.  In  fact,  on  the  Continent 
the  exhibition  is  regarded  as  a  grand  adver- 
tisement— a  sort  of  bazaar  where  tradesmen 
can  expose  their  goods  to  public  inspection,  in 
the  hope  of  obtaining  orders. 

Among  the  candidates  for  the  fellowship  of 
the  Eoyal  Society  are  Mr.  E.  J.  Reed,  Mr.  G. 
J.  Symons,  Mr.  Michael  Scott,  Mr.  Thomas 
Hawksley,  Mr.  Willett,  Sir  M.  Digby  Wyatt, 
Mr.  Charles  Barry,  Mr.  Latimer  Clark,  and 
Mr.  George  Griffith,  who  each  certainly  have 
as  good  a  claim  as  many  of  the  present  fellows. 
Amongst  the  long  list  of  candidates,  however, 
there  are  "  fifteen  "  who  may  be  said  to  fairly 
deserve  whatever  honour  may  be  supposed  to 
appertain  to  the  letters  "  P.  E.  S." 

The  Painters'  Company  have  awarded  a 
first  prize  of  three  guineas  and  the  company's 
silver  medal,  with  a  second  prize  of  two 
guineas,  to  the  City  of  London  School ;  a  first 
prize  of  two  guineas  and  the  company's  silver 
medal,  and  a  second  prize  of  one  guinea,  to  the 
City  of  London  Freeman's  Orphan  School ; 
similar  prizes  to  the  Commercial  Travellers' 
School,  the  City  and  Spitalfields  School  of  Art, 
and  a  prize  to  the  school  of  the  Wards  of 
Cordwainer  and  Broad-street,  with  the  view  of 
promoting  the  study  of  art. 

Lieut.  Cameron  met  with  a  cordial  reception 
at  Liverpool,  and  is  just  now  the  "  lion"  of  the 
Geographical  Society.  The  Paris  society  having 
presented  its  great  medal  to  Dr.  Nachtigal, 
will  award  "extraordinary'*  honours  to  the 
British  explorer,  who  has  successfully  accom- 
plished the  long  journey  across  Africa. 

A  meeting  of  "English  physiologists,"  as 
they  are  termed,  was  recently  held  at  the 
house  of  Dr.  Burdon  Sanderson,  to  consider 
the  desirability  of  establishing  a  physiological 
society.  An  understanding  was  arrived  at  that 
no  objection  should  be  taken  to  any  measure 
brought  in  by  the  Government  that  was  in 
accordance  with  the  recommendations  of  the 
Eoyal  Commission  on  Vivisection. 

An  attempt  is  to  be  made  to  raise  the 
Vanguard,  the  Admiralty  having,  after  con- 
sidering the  450  replies  they  received  in 
answer  to  their  advertisement,  entered  into  a 


contract  with  a  French  civil  engineer,  long 
resident  in  this  country.  Caissons  of  iron  will 
be  attached  to  the  hull  by  chains  and  hooks, 
and  about  2,000  "  air-balloons  "  will  be  placed 
in  the  interior.  Operations  will  be  commenced, 
weather  permitting,  in  about  three  weeks,  the 
contractor  having  engaged  an  English  engineer 
to  proceed  to  the  scene  and  superintend  the 
work.  At  present  the  idea  is  to  lift  the  vessel 
sufficiently  to  float  her  in  to  shallower  water, 
when  an  attempt  will  be  made  to  raise  her  by 
means  of  a  floating  dock. 

The  East  London  Railway,  connecting  the 
northern  with  the  southern  systems,  w.is 
opened  for  public  traffic  at  the  commencement 
of  the  week.  It  is  chiefly  noticeable  for  the 
"engineering,"  the  line  passing  under  the 
entrance  to  the  London  Docks  (Old  Gravel- 
lane  Basin),  and  through  the  Thames  Tunnel. 
The  64.  miles,  from  the  Liverpool-street 
stations  of  the  Great  Eastern,  the  North 
London,  and  the  Metropolitan,  to  New-cross 
on  the  London  and  Brighton  and  the  South- 
Eastern  lines,  ha  vecost  only  .£3,200,000— cheap, 
considering  the  nature  of  the  work,  though 
much  above  the  estimate.  Liverpool-street 
promises  to  be  the  central  depot  for  railways, 
as  already,  from  that  central  position,  one  can 
go  to  nearly  any  part  of  the  kingdom,  by  the 
"simple"  process  of  changing  carriages. 

The  Pandora  is  being  rapidly  prepared  for 
her  voyage  to  the  Arctic  Regions,  in  search  of 
despatches  left  by  the  national  expedition. 
Capt.  Allen  Young  intends  to  start  in  the  early 
summer. 

M.  Leverrier  has  informed  the  French 
Government  that,  if  they  should  consider  the 
utility  in  mining  of  a  study  of  barometrical 
changes  proved,  he  is  prepared  to  organise  a 
service  for  warning  colliery  managers  of  a 
probable  fall  of  the  barometer. 

In  a  recent  letter  to  the  Paris  Academy  the 
eminent  Italian  physicist,  P.  Secchi,  gives  an 
account  of  further  observations  of  the  solar 
protuberances  and  spots — observations  made 
during  the  second  half  of  last  half  year,  and 
relating  to  seven  solar  rotations.  Among  other 
results  he  notes  that  the  period  is  one  of  the 
prolonged  minimum  of  solar  activity;  the 
absolute  minimum  (apparently)  not  fixable 
even  at  the  time  of  writing  last  month.  Some 
days  there  would  be  only  two  or  three  protu- 
berances, the  next  ten  or  twelve.  One  sign  of 
the  great  comparative  tranquillity  of  the  sun's 
state  was  that  the  hydrogenic  flames  were  almost 
uniformly  straight,  even  where  the  long  light 
columns  sometimes  rose  to  a  height  of  60 
terrestrial  diameters,  or  more.  In  previous 
periods  they  had  mostly  been  inflected  with 
currents ;  and  in  1872  and  following  years  the 
dominant  direction  was  towards  the  poles.  The 
spots  were  very  few,  and  those  of  large  size 
were  always  preceded  and  followed  by  erup- 
tions. The  chromosphere  was  very  low  at  the 
equator,  but  reached  great  height  at  the  poles, 
rising  even  to  24  and  30  seconds.  This  is 
accounted  for  by  the  displacement  of  the 
maxima  of  activity  from  the  equator  towards 
the  poles.  Moat  of  the  observations  were  made 
by  P.  Ferrari,  the  colleague  of  P.  Secchi,  who 
had  been  suffering  from  ill-health. 

A  correspondent  of  the  Pharmaceutischc 
Zeitung  makes  a  communication  which  should 
interest  those  who  are  distressed  by  mortality 
in  their  stock  of  leeches.  In  studying  salicylic 
acid  the  idea  occurred  to  try  its  »tion  on  these 
annelids.  The  two  first  treated  fell  victims  to  a 
too  strong  dose;  but  a  third,  kept  in  water 
containing  but  a  small  quantity  of  the  acid, 
was,  at  the  end  of  a  month,  in  perfect  health, 
and  the  water  had  no  bad  taste  or  smell.  Two 
other  leeches  were  then  put  in  100  grammes  of 
water  containing  4  drops  of  (3  per  cent.)  solu- 
tion of  salicylic  acid.  After  two  months  the 
animals  were  quite  healthy,  and  the  water  was 
clear  and  fresh.  Next,  an  experiment  was  made 
on  100  leeches  kept  in  a  litre  of  water  in  the 
worst  possible  conditions;  the  water  was 
troubled  and  viscous,  and  smelt  badly,  and 
three  leeches  had  fallen  dead  to  the  bottom. 
These  last  were  removed,  and  30  drops  of  a 
solution  of  the  acid  were  put  into  the  vessel. 
Next  morning  the  disagreeable  smell  had  dis- 
appeared, and  the  leeches  were  full  of  life. 
Then  the  water  was  poured  off,  the  vessel 


cleaned,  and  the  leeches,  carefully  washed 
were  put  into  a  litre  of  fresh  water,  with  20 
drops  of  the  solution  added.  Thereafter  no 
leech  died  ;  they  were  all  in  perfect  health,  and 
the  water  remained  clear. 

It  has  long  been  known  that  when  sulphur, 
selenium,  or  tellurium  is  acted  on  by  anhy! 
drous  sulphuric  acid,  or  strong  fuming  oil  of 
vitriol,  some  intensely-coloured  products  are 
given  off;  but  the  nature  of  these  had 
never  been  closely  examined.  M.  Weber  has 
lately  analysed  the  blue  substance  thus  ob. 
tained  from  sulphur  (having  produced  it  in 
sufficient  quantity).  It  gave  the  formula  Sfi3; 
so  that  we  have  here  a  hitherto  unknown 
oxygen-compound  of  sulphur,  which  contains 
twice  as  much  sulphur  as  sulphuric  acid.  On 
account  of  its  indifferent  behaviour,  M.  Weber 
calls  it  sesquioxide  of  sulphur.  It  is  very  re- 
ducible, yields  sulphur  in  moist  air,  and  still 
more  readily  in  water,  and  is  decomposed  at 
ordinary  temperatures  (more  quickly  on  heat- 
ing) into  sulphurous  acid  and  sulphur.  A  dif- 
ferent-coloured product  (green)  is  obtained 
when  selenium  is  dissolved  in  oil  of  vitriol.  M. 
Weber  studied  this  also,  and  found  its  formula 
Se  So3.  It  is  a  compound  quite  analogous  to 
the  former,  one  atom  sulphur  being  replaced 
by  one  atom  selenium.  Both  substances,  on 
direct  addition  of  one  atom  sulphur  or  sele- 
nium (respectively),  yield  sulphuric  acid  anhy- 
dride. These  researches  are  described  in  full 
in  Poggendorff's  Annalen. 

In  a  recent  number  of  Nuovo  Cimenlo  M. 
Dinato  describes  experiments  he  has  made 
with  a  view  to  measure  the  electro-motive  force 
of  induction.  The  apparatus  used  was  a 
torsion  balance,  recalling  at  once  that  of 
Coulomb  and  Thomson's  scale  electrometer, 
and  standing  midway  between  these  as  regards 
sensibility.  The  points  at  which  there  were 
differences  of  potential  were  put  in  communi- 
cation with  a  condenser  (which  the  author  was 
at  pains  to  render  constant).  Then  the  plates 
were  opened,  and  one  of  them  was  connected 
with  the  two  balls  of  the  torsion  balance. 
From  the  impulsive  deflection  was  deduced  the 
charge,  by  means  of  a  table  of  correspon- 
dences obtained  by  examining  previously  to 
what  initial  deflections  corresponded  the  dif- 
ferences of  potential,  known  by  Ohm's  law, 
of  the  different  points  of  a  conducting  wire 
traversed  by  a  constant  current.  Further 
details  of  this  inquiry  may  be  found  in  the 
Journal  de  Physique  for  March. 

The  Revue  des  Bern  Mondes  of  1st  April  con- 
tains an  interesting  article  by  M.  Onimus, 
"On  Medical  Psychology  in  the  Dramas  of 
Shakespeare."  M.  Carran  reviews  some  recently- 
published  works  relating  to  the  origin  of 
primitive  forms  of  worship.  We  also  note  a 
sketch  of  M.  Marey's  applications  of  the 
graphic  method  in  study  of  muscular  contrac- 
tion. "It  is  more  useful,"  the  writer  says, 
"to  discover  a  fact  than  to  create  a  hyp> 
thesis  ;  but  it  is  more  useful  to  invents  method 
than  to  discover  a  fact."  The  method  invented 
by  M.  Marey  has  certainly  been  very  fruitful 
in  results  of  high  importance  for  medical  and 
other  science. 

In  a  recent  communication  to  the  Paris 
Academy,  M.  Decharme  describes  experiments 
he  has  made  in  order  to  measure  the  velocity 
of  thermal  flow  along  an  iron  bar.  Delicate 
thermometers  (marking  tenths  of  a  degree) 
were  inserted  at  20cm.  interval,  and  the  end  of 
the  bar  was  heated  with  a  gas  flame,  radiation 
being  cut  off  by  a  screen.  The  first  thermo- 
meter (20cm.  from  end)  was  affected  by  the 
flow  of  heat  in  about  a  minute,  the  second  in 
about  4- 5m.,  the  third  in  about  10m.,  the  fourth 
in  about  16m.  Thus  the  velocity  in  question 
seems  to  be  in  inverse  ratio  to  the  square  of 
the  distances  from  the  source  of  heat.  The 
stationary  period  was  reached  in  periods 
ranging  from  150  to  250  minutes ;  and  after 
continuing  to  heat  for  300m.,  M.  Decharme 
marked  the  velocity  of  cooling.  It  was  slower 
than  that  of  heating. 

At  the  same  seance  were  described  by  M. 
Daubree  some  interesting  experiments  he  had 
made  with  reference  to  the  phenomenon  of 
"schistosity  "  in  rocks,  and  the  deformations 
which  fossils  undergo  in  consequence  of  the 
pressure  by  which  this  is  produced. 
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LETTERS  TO  THE  EDITOR. 


Pf I  d»  not  fcold  ovrvA—  rapontibU  for  ft*  opinion*  of 
moomqmuUnU.  TK*  Editor r**p.ctfuUv  r*jn««44  t\at  Jl 
wwwnaioa.w'on*  risonld  te  drawn  up  M  bri*jty  a*  poosibU.] 

in  oo»«H««ic«xi<o»u  fXouU  i*  addrMMd  to  t>*  Editor  of  the 
bum  Mxckasic,  31,  Tomistoek  ttrmi,  Covtnt-oarden, 
W.O. 

AU  Ckmjum  and  PoM-cfio*  (Mm  to  bo  im<U  payabU  to 
J.  Puuiom  EUWU1D3. 

V  In  ordor  to  faciUtaU  refrrtno*.  Oorrotpondnto,  ieA«n 
spafeina  0/  any  L*H#r  prtvioudy  inwrUd,  win  oWifl*  by 
—fining  th*  nsmbor  0/  Uv*  Lcttor,  ai  w*U  at  tfco  page  on 
wtiek  it  appear*. 

"  I  would  ha, re  everyone  write  what  he  know*,  and  a* 
much  a*  he  knows,  but  no  more :  and  that  not  in  this 
only,  bat  in  all  other  subject*:  For  such  a  person  may 
tare  tome  particular  knowledge  and  experience  of  the 
nature  of  inch  a  person  or  raoh  a  fountain,  that  a*  to 
other  thing*,  knows  no  more  than  what  everybody  doe*, 
sad  ytt.  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  pbysioks :  a  viae 
from  whence  great  inconTenienoee  derire  their  original." 
-MonUxtrs  t  £«« v.- 


Cyril  1  us,  and  Pliny-.  Fraoastoriusl:  Within  the  wall 
of  this  curious  object,  ridge  from  A  to  B  was  dis- 
tinctly visible  and  very  easy.  Most  of  the  space 
between  the  walls  was  filled  with  dark  shadow, 
which  passed  over  the  inner  ridge  once  at  F.  This 
ridge  is  neither  shown  in  the  map  nor  mentioned  in 
the  text  of  "  Celestial  Objects."  What  the  spot.  C, 
was  I  could  not  well  make  out — it  was  brighter  than 
the  rest  of  the  floor.  I  have  a  suspicion  that  it  is 
derated  slightly  above  the  level  of  the  surrounding 
floor-  Perhaps  Mr.  8imms,  or  Mr.  Birt  would  be 
kind  enough  to  examine  it.  The  cliffs  from  D  to 
E,  with  their  shadows,  were  not  very  difficult. 


COMTTES  TO  y  AND  •>  PEBSBI,  AND 
r  BOOTI8. 

[10746.]— From  the  pains  taken  by  the  late 
Admiral  Smyth  in  giving  the  alignment  of  a  10 
magnitude  star  in  the  opposite  quadrant  to  the  14 
magnitude  comes  proper  to  y  Persei,  I  think  it  will 
probably  be  found  that  the  system  may  be  a  binary 
one.  rather  than  that  there  should  ba  an  error  of 
MXr  in  the  position  angle,  as  stated  by  Mr.  Burnham 
in  letter  10672,  p.  68. 

InHerscheTs  catalogue  (Vol.  VI.  R.  A.S.  Memoirs) 
the  position  angle  of  the  comes  is  given  as  224-9°, 
sad  distance  60".  In  Smyth's  "  Bedford  Cata- 
logue" the  position- angle  is  226°,  and  distance  55" ; 
and  the  following  description  by  Smyth  leads  us  to 
suppose  that  be  can  scarcely  nave  perpetuated  a 
blonder  in  Hersehel's  catalogue,  as  conjectured  by 
Mr.  Burnham  : — 

"  y  Persei. — A  wide  and  unequal  double.  This 
a  No.  2,170  of  Hersehel's  fifth  series,  and  a 
line  through  them  leads  nearly  over  a  10  mag- 
nitude star  in  the  nf  quadrant,  the  angle  of 
which  with  A  =  51*  3°,  and  A  AR  -  18-4" ;  but  I 
am  quite  at  fault  respecting  a  companion  recorded 
by  Pistii  in  note  No.  234,  Hora  II.,  in  these  terms  : 
'Duplex:  altera  priecedit  02"  temporis,  8"  ad 
Boream." 

I  cannot  find  any  observation  of  my  own  respect- 
ing this  distant  10  magnitude  companion,  but  I  hope 
to  examine  the  object  shortly.  On  February  11  last 
I  noted  the  position  of  14  magnitude  comes  as  about 
MO5  and  50"  distance,  both  rough  estimations.  I 
am  glad  to  find  by  Mr.  Burnham's  letter  above 
mentioned  that,  by  a  coincidence  in  following  up 
the  diagram  of  the  group  around  „  Persei  by 
"F.B.A.S."  (Vol.  XXII.,  p.  555),  we,  indepen- 
dently, discovered  the  faintest  star  to  be  double, 
although,  hitherto,  the  group  has  probably  been 
scrutinised  with  large  apertures.  Notwithstanding 
that  my  instrument  (428in.  O.-Q.  by  Wray)  is 
under  the  aperture  that  Mr.  Burnham  presumes 
will  fairly  show  this  star  to  be  double,  I  agree  with 
him  that,  with  an  average  eye,  it  will  be  a  fair  test 
for  the  illuminating  power  of  a  5-inch  aperture,  but 
possibly  many  observers  will  see  it  with  a  small 
diameter  now  that  the  object  is  pointed  out  as  being 
double. 

t  Bod  Us. — This  delicate  double  star  was  dis- 
covered by  Sir  John  Herschel  with  his  20  foot 
reflector.  In  bis  fifth  series  of  observations  be 
assigns  the  magnitudes  as  5'6  and  16  of  his  scale — 
P.  MIT,  D.  15".  Otto  Strove,  with  the  15in. 
refractor  at  Polkowa,  for  epoch  1846- 37.  obtained 
P.  349  S5,  D.  10  17"  ;  aad  Dawes,  for  epoch  1854  28, 
obtained  P.  349  3*,  D.  9  356".  v.  The  recent  Rugby 
measures  give  P.  349 'V,  with  magnitudes  4J  and 
Hi,  but  no  distanoe.  with  a  note  that  "  readings 
differ."  Dawes,  with  the  6)in.  Merz  refractor  in 
1848,  under  the  notes  on  this  object,  states : — 
"Excessively  difficult.  Requires  high  powers  to 
bring  it  ont  well,  though  seen  with  467,  and  occa- 
sionally with  even  200.  A  good  test  for  illuminating 
power." 

On  examining  this  very  delicate  object,  on  21st 
March  last,  with 'the  4'28in.  O.-G.  bv  Wray,  I 
(bund  my  experience  to  differ  from  that  of  Mr. 
Dawes,  as  it  required  averted  eye  to  see  the  comes 
with  the  higher  powers,  whilst  70  showed  it  certainly 
by  direct  vision,  with  steady  gazing,  as  a  most 
minute  point  of  light  near  to  the  large  star,  whose 
disc  was  beautifully  round,  the  air  being  remark- 
shly  steady,  so  that  definition  was  superb.  By  a 
rough  estimation  I  placed  the  position  angle  at 
•boot  340°  and  the  distanoe  about  10",  and  it  so 
happened  that  I  did  not  seethe  above-noted  cata- 
logues until  after  my  observation.  Linea. 


V/ 


N 

Posidonius. — The  inner  ring  mentioned  and 
sketched  by  Mr.  Simms  (let.  10628,  p.  15)  was  very 
easy.  It  was  much  serrated  and  abounded  in  high 
peaks.  The  depression,  B,  and  one  of  the  ravines, 
J,  in  Mr.  Simms'  sketch,  were  also  very  easy. 

7.  Dennett. 

THE  MOON'8  PATH. 
[10748. 1— Mb.  C.  Feodsham  does  not  appear  to 
comprehend  how  the  moon's  path,  in  its  annual 
orbit  round  the  sun,  is  always  concave  to  the  sun. 
I  think  it  can  be  proved  graphically  without  mnch 
trouble.  The  mean  distance  of  the  sun  from  the 
earth,  as  determined  by  Leverrier,  is  91,328,600 
miles,  and  the  mean  distance  of  the  moon  is  237,600, 
or  as  384  to  1.  Now  these  numbers  are  very  con- 
venient for  a  graphical  demonstration.  Taking  the 
moon's  distance  at  Jth  of  an  inch,  the  sun's  distance 
will  be  48in.  With  a  piece  of  string  4Sin.  long, 
fixed  with  a  pin  at  one  end,  and  a  pencil  at  the  other, 
strike  an  arc  of  a  circle  of  30°  on  a  large  sheet  of 
paper.  The  moon's  synodic  month  is  29  days.  12 
hours,  44  minutes,  3  seconds,  but  an  arc  of  30°  is 
near  enough  for  our  purpose,  and  is  easily  measured 
by  taking  the  radiuB  of  48in.  as  a  chord  of  60°,  and 
then  dividing  the  arc  of  60°  in  half  we  have  an  arc 
of  30°,  or  the  •  th  of  a  circle. 


FBACA8TOBITJS— POSIDONIU8. 
f 10747.}— To-night,  March  30th,  I  have  been 
examining  these  two  objects  with  2$in.  Browning 
achromatic,  using  a  power  of  134 ;  time,  about 
10  p.m. ;  terminator  passing  just  without  Catherine, 


This  arc,  which  will  be  about  25in.  long,  repre- 
sents the  path  of  the  earth  during  one  synodic  luna- 
tion. Divide  it  into  four  equal  part* .  Then  when 
the  moon  is  at  its  first  quarter  mark  two  dots  at  A, 
Jth  of  an  inch  apart,  to  represent  the  earth  and  moon 
as  shown  at  A.  When  the  earth  and  moon  have 
arrived  at  B  it  will  be  full  moon,  and  they  will  be 
in  the  position  indicated  at  B.  C  shows  the  last 
quarter,  D,  the  new  moon,  and  lastly,  at  E.  the 
moon  has  returned  to  the  same  position  as  at  A. 
Now  mark  the  path  of  the  moon  by  dotted  lines,  and 
if  the  drawing  has  been  done  according  to  the  pro- 
portions above  given,  it  will  be  found  to  be  concave 
to  the  sun  at  all  parts.  In  reality  the  moon  <Mes 
not  describe  a  path  exactly  like  the  above,  as  it  re- 
volves round  the  centre  of  gravity  of  the  earth  and 
moon  taken  together,  and  this  would  slightly  reduce 
the  concavity  at  B,  and  increase  it  at  D  ;  but  as  the 
mass  of  the  n#on  is  only  Ath  of  the  earth,  it  would 
makebutatrifling  difference.  Howeverthisdifferer.ee 
would  be  in  favour  of  the  general  concavity  of  the 
moon's  path.  If  the  mass  of  the  moon  were  equal 
to  the  mass  of  the  earth,  the  paths  of  the  earth  and 
moon,  in  their  orbits  round  the  sun,  would  be 
exactly  alike.  The  small  diagram  here  given  is  only 
intended  to  show  how  it  is  to  beldrawn ;  but  if 
carried  out  in  the  proper  proportions,  the  moon's 
path  will  be  shown  to  be  concave  at  all  parts. 

R.  Webster. 

THE  BLUE  GBOTTO  OF  CAPBI. 
[10749.J— Thxbb  are  few  sights  in  Europe  that 
cause  more  astonishment  and  delight  one  more  on 
acquaintance  than  this  beautiful  grotto ;  yet,  strange 
to  say,  in  all  the  different  descriptions  I  have  oome 
across  in  guide  or  other  books,  no  attempt  is  made 
to  throw  any  light  on  the  cause  of  this  apparently 
extraordinary  phenomenon.    A  general  idea,  I  find, 

Srevails  amongst  those  who  visit  it  that  the  effect  is 
ue  to  phosphorescence,  but  that  notion  is  evidently 
quite  erroneous.   Having,  within  the  last  few  days, 


had  the  pleasure  of  a  visit  to  the  island  of  Capri.  I 
trust  your  readers  will  not  think  it  ont  of  place  if  I 
here  give  my  ideas  on  the  subject. 

The  side  of  the  island  where  this  celebrated  grotto 
is  situated  rises  like  a  huge  wall  perpendicularly  ont 
of  the  sea  to  a  height  of  some  900ft. ,  and  also,  from 
what  I  can  learn,  goes  down  below  the  sea  in  the 
game  form  for  some  eight  or  nine  fathoms.  The 
mouth  of  the  cavern  not  being  more  than  3ft.  wide 
by  about  the  same  in  height,  forming  a  rough  arch, 
makes  it  difficult  for  small  boats  to  enter  if  there  is 
the  least  swell.  The  idea  conveyed  is  that  all  the 
light  entering  the  cavern  passes  through  this  small 
opening,  but  I  believe  the  fact  to  be  thatthe  small 
arch  seen  above  water  is  only  the  apex  of  a  large 
pyramidal  opening,  growing  larger  and  larger,  to  the 
bottom  of  the  ocean,  which  would  give  an  immense 
area,  through  which  light  would  enter  the  cavern, 
but  through  the  sea,  which  here  is  of  the  most  in- 
tense bine.  It  will  thus  be  seen  that,  owing  to  the 
smallness  of  the  opening  through  which  daylight 
enters,  the  effect  is  much  enhanced,  more  so  when 
the  opening  is  blocked  np  by  boats.  _ 

There  are  numerous  other  grottoes  of  a  similar 
oharaoter  on  the  island,  each  called  after  ite  prevail- 
ing colour,  such  as  the  Green  Grotto,  the  Bed,  sod  the 
White.buttheseeffeotsmust  rather  be  produced  bythe 
comparative  shallowness  of  the  water,  mingled  with 
the  colour  of  the  bottom  outside.  For  instance,  a 
yellowish  sand  giving  the  green  effect,  while  the  blue 
grotto  takes  its  effect  entirely  from  the  colour  of 

the  Bea  itself .  ,        ,   . 

Like  many  other  vaunted  sights  I  was  prepares 
for  some  amount  of  disappointment,  but  in  this  in- 
stance the  reality  far  exceeded  any  ideas  I  had 
formed.  No  pen  could  describe  it,  no  artist  repro- 
duce it  faithfully  on  canvas. 

A  very  amusing  sight  it  is  to  see  the  small  boats 
containing  passengers  from  the  steamer  entering  and 
coming  out  of  the  grotto,  the  least  swell  on  the 
jamming  the  sides  of  the  boat  against  the  m- 
.„„,  ..bile  the  boatman,  lying  on  his  back,  has  to 
push  with  all  his  force  against  the  roof  to  drive  the 
boat  deep  enough  into  the  water  to  let  rt  pass. 
Nothing  can  be  seen  of  the  passengers,  as  they  are 
all  lying  curled  up  under  the  seats  of  the  boat  untn 
it  glides  clear  of  the  opening,  when  a  most  ludicrous 
effect  is  produced  by  the  sudden  popping  up  ofa 
number  of  heads,  reminding  one  of  a  Jack-vn-the-box 
when  the  lid  is  released.  One  gentleman  wished  to 
have  a  boat  to  himself,  but  the  captain  explained  to 
him  that  if  he  did  he  could  never  get  in,  as  it  would 
be  impossible  for  the  boatman,  in  his  awkward  posi- 
tion, to  foroe  his  boat  deep  enough  in  toe  water  to 
allow  it  to  pass,  so  he  had  to  be  content  to  does 
others  did— namely,  to  make  one  of  a  parte  of  three 
or  four.  . 

Once  in,  expressions  of  admiration  and  wonder  in 
all  languages  greet  the  ear  from  every  side,  and 
when  the  eye  has  become  accustomed  to  the  sudden 
change  from  daylight  the  dimensions  of  the  cavern 
are  soon  perceived.  At  the  time  I  speak  of  there 
were  20  boats  in  at  once,  and  room  for  three  times 
the  number,  as  the  dimensions  are  stated  as  BM 
175ft.  by  100ft.  As  I  said  before,  I  could  no* 
possibly  describe  the  effect  were  I  to  try. 

The  appearance  of  a  man  in  the  water  is  very  re- 
markable, his  body  looking  as  if  coated  with  mer- 
cury, while  his  head  above  water  looks  all  the 

browner  by  the  contrast.   

Walter  B.  Woodbury. 
Sorrento,  March  31, 1876. 

ESTHETICS  AND  PAINTING. 
[10750.}— "  Z."  (10669,  p.  66)  says—"  There  an 
some  who  cannot  see  why  it  is  correct  to  cover  a 
slate  mantelpiece  with  black  enamel,  or  any  other 
self-colour,  as  a  surface  protection  and  enrichment, 
and  contrary  to  accepted  art  principles  to  make 
the  same  look  like  marble,  or  anything  that  it  a 
not."  Now  I  should  like  to  know  whether  that 
really  is  accepted  art,  or  whether  it  is  anything  bos 
the  cant  of  a  hypercritical  section  of  professedly  bigh- 
art  disciples,  of  whom  Ruskin  is  the  apostle.  Pro- 
bably enough  my  mind  is  in  a  deplorably  dark  con- 
dition viewed  from  the  artist  standpoint— in  fact, 
as  degraded  as  that  very  clever,  but  very  cranky 
artist-Politian  ^considers  Sheffield  to  be.  At  all 
events,  I  cannot,  for  the  life  of  me,  conceive  any 
reason  to  justify  the  dictum  that,  admitting  we  may 
enrich  or  decorate  a  surface  at  all,  we  may  not  give 
to  it  any  appearance  we  please.  The  only  hmrt  I 
can  understand  is  consistency  with  true  art  -that 
true  art  which  is  really  true  science— that  »  to  say, 
with  the  natural  laws  of  form  and  colour.  Un- 
doubtedly it  is  bad  art  and  bad  taste  to  nee  as 
decorations  any  objects  which  would  be  unnatural 
or  objectionable,  if  the  actual  objects  were  placed  m 
the  same  position  as  that  in  which  its  representation 
is  employed.  . 

Thus,  if  the  art  critic  tells  me  that  it  is  wrong  to 
make  carpets  with  roses  and  other  flowers  as  the) 
pattern,!  should  be  inclined  to  agree  with  him  ta 
Btrict  principle,  reserving  to  myself,  none  the  less, 
the  right  to  buy  a  flower-patterned  carpet  if  I  choose 
without  feeling  any  serious  degradation.  But  when 
the  same  critic  proceeds  to  object  to  n 
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my  walla  with  a  pattern  based  upon  a  climbing  plant 
or  on  bunches  of  flowers,  I  should  tell  him  that  hia 
art  notions  were  diseased.  If  he  went  on  to  tell  me 
(as  these  gentry  do)  that  to  use  pictures  of  real  roses 
ia  bad  art,  but  that  I  may  properly  employ  what  he 
calls  "  conventional "  rosea — that  ia  a  monstrosity 
such  as  never  was  seen  except  on  masonry— I  fear  I 
sboald  consider  him  as  deficient  in  common  senao  as 
he  would  deem  me  in  artistic  eulture. 

This  clasa  of  self-styled  "  high  artists  "  object  to 
the  graining  of  doora,  windows,  <&c,  in  imitation  of 
woods,  but  go  in  for  oiling  or  varnishing  the  natural 
pine  or  other  wood.  Some  of  them,  not  quite  ao 
advanced,  would  permit  us  to  paint  in  plain  colours 
for  protective  purposes,  and  possibly  to  line  out 
mouldings,  Ac.  in  different  shades.  Is  this  any- 
thing but  "  cant,"  or  is  there  one  real  reason  which 
can  be  given  intelligible  to  an  ordinary  conception  P 
If  it  ia  justifiable  to  use  slate  for  a  mantelpiece,  and 
to  enamel  it  so  that  it  does  not  look  like  slate,  but 
like  black  marble,  why  does  it  become  an  offence  to 
nse  a  variegated  enamel  resembling  coloured  marble  ? 
If  it  is  an  offence  against  the  laws  of  taste  to  grain  my 
drawing-room  doora,  made  of  pine,  so  that  they  pre- 
sent an  appearance  as  though  they  were  maple,  would 
it  be  permissible  to  coat  it  with  a  veneer  of  real  maple 
(I  expect  Buskin  would  turn  up  his  dictionary  of 
epithets  for  a  reply),  or  is  it  permissible  to  put  a 
gilt-framed  looking-glass  on  the  mantelpiece  ?  If  I 
bay  a  picture,  must  I  of  necessity  use  the  Oxford 
frame  P  Would  carved  oak  como  within  the  law, 
even  though  it  imitated  natural  fruit,  &c.,  or  is  it 
po8aib!e  to  justify  the  enormity  of  placing  gold  leaf 
over  the  carved  surface  ?  Itseema  to  me  that  these 
new  laws  of  "  taste  "  would  root  out  the  whole  art 
of  gilding  except  when  employed  purely  for  protec- 
tion against  atmospheric  injury. 

If  it  ia  good  taste  to  rig  up  a  garden  seat  of  old 
boughs  and  roots,  or  to  convert  a  sheet  of  bark  into 
a  rase  for  flowers,  why  should  it  bo  bad  art  to  form 
garden  seats  of  iron  cast  in  moulds  like  branches,  or 
to  make  flower-stands  in  earthenware  moulded  like 
bark,  and  would  not  critics  do  better  to  denounce 
bad  workmanship,  and  stimulate  the  makers  to  per- 
fection of  imitation  rather  to  recommend  "  conven- 
tional" art,  or  even  mere  gracefulness  of  actual 
forma  ? 

In  retnrn  for  using  the  words  of  "  Z."  as  a  text, 
I  cannot  tell  him  how  to  prevent  further  rusting 
perfectly,  but  I  can  tell  him  how  it  could  be  done  at 
first.  If  the  iron  when  new  is  heated  to  a  point  just 
below  that  at  which  it  will  scorch  paper  or  burn  oil, 
and  it  is  then  rubbed  over  with  boiled  oil,  this  will 
penetrate  the  surface  pores,  and  enter  into  perma- 
nent union  with  the  iron.  After  the  oil  has 
thoroughly  dried  it  may  be  painted,  and  the  paint 
will  induro.  I  have  often  treated  corrugated  sheet 
iron  this  way,  and  roofs  made  of  it  have  remained 

Earfect  long  after  others  treated  in  the  ordinary  way 
ad  been  demolished.  Old  iron  I  should  tboroughly 
clean  with  turpentine,  and  then  treat  immetliate/y 
with  boiled  oil  or  gold-size  thinned  with  turpentine. 
The  object  is  to  get  rid  of  the  adhering  film  of  air 
and  moisture  which  forma  the  real  snrface  of  all 
objects,  and  prevents  absolute  contact  of  the  paint 
with  the  iron  itself.  Bigma. 

MOTION. 

[10751.]— I  fear  our  friend  "  Alethous  "  (1CG80, 
p.  70)  is,  without  knowiug  it,  perverted  to  the 
idolatrous  worship  of  metaphysics.  Metaphysics, 
by  the  bye,  are  really  idolatry,  for  their  essence  i- 
the  endeavour  to  grasp  and  embody  in  a  concrete 
form  (of  words)  that  which  is  absolutely  indefinable 
and  incapable  of  embodiment.  All  those  things  or 
properties  which  are  ultimate*  aro  of  necessity  in- 
capable of  definition  or  description  ;  at  least,  they 
can  only  be  defined  vaguely  (if  metaphysics  permit 
an  expression  in  words  of  that  which  really  do- 
scribes  its  own  whole  scope),  or  by  partial  compari- 
sons and  relations. 

In  any  search  after  knowledge,  or,  at  all  events, 
of  any  useful  kuowledge,  are  must  start  from  some 
conceded  points  like  Euclid's  axioms.  Motion  is  one 
of  these  necessary  fundamental  abstractions,  and  it 
is  incapable  of  definition  per  se.  "Alotheus"  be- 
trays his  falling  into  idolatry  wheu  ho  says,  "the 
real  significance  of  the  thing  wo  call  motion  is  not 
rightly  comprehended."  He  absolutely  italicises  the 
thing,  and  in  doing  so  imitates  the  old  Pagan  plan 
of  embodying  the  natural  forces  into  actuul  persons. 
Motion  is  in  no  sense  a  thing,  nor  is  motion  con- 
ceivable as  pure  motion  ;  to  concoive  of  motion  we 
are  compelled  to  conceive  a  thing  moved  in  a  space 
— that  is,  matter  and  space  are  essential  elements  to 
the  conception  of  motion,  which  has  no  existence  of 
its  own. 

Some  of  tho  chemical  writers  who  profess,  or  try 
to  evade,  tho  atomic  theory,  full  into  this  same  error. 
One  not  long  since  deplored  the  barbarous  state  of 
chemical  science,  and  attributed  its  awful  condition 
to  tho  devotion  of  chemists  to  matter ;  saying,  in 
fact,  that  .tho  only  hope  for  chemistry  lay  in  its 
giviug  itself  up  to  tho  worship  of  "pure  motion." 
This  very  dogma  shows  the  absurdity  of  the  whole 
talk  about  pure  motion,  for  chemistry  is  the  only 
branch  of  natural  knowledge  which  really  deserves 
the  name  of  a  science  (astronomy,  for  instance,  is 


really  only  a  branch  of  abstract  calculations),  and 
it  only  became  a  science  by  means  of  the  atomic 
theory,  the  fruitful  source  of  all  its  amazing  aud 
rapid  progress  during  this  century.  It  is  defective, 
no  donbt,  by  its  neglect  as  yet  of  motion,  but  what 
it  will  have  to  take  up  is  the  study,  not  of  pure 
motion,  but  of  the  motions  of  atoms — a  very  dif- 
ferent matter. 

This  question  of  "  pure  motion  "  belongs  to  pre- 
cisely the  same  order  as  the  Berkleyan  theory  of 
matter.  It  is  all  very  fino  for  metaphysicians  to  be- 
wilder themselves  and  lose  all  knowledge  in  a  fog  of 
words  by  doubting  or  denying  the  actual  existence 
of  matter,  and  calling  it  the  action  of  force.  As 
soon  aa  men  leave  the  field  of  actual  knowledge — the 
study  of  phenomena  and  of  actions — and  attempt  to 
search  out  essences,  10  ask  what  is  matter,  what  is 
motion — so  soon  and  so  surely  they  adopt  a  course 
which  can  only  be  compared  to  tho  action  of  a  sea- 
man abandoning  a  well-found  ship  to  set  forth  upon 
an  illimitable  ocean,  in  a  boat  without  rudder,  oars, 
sails,  or  compass,  aud  without  the  faintest  idea  of 
where  ho  should  go,  even  had  he  the  means  of 
directing  his  course  anywhere  ;  in  fact,  "  Alethous  " 
describes  the  inevitable  result :  "I  at  last  became 
wholly  unintelligible  even  to  myself." 

Of  what  use  is  it  to  debate  whether  matter,  &c., 
have  an  external  existence  or  exist  only  in  our  own 
perceptions  !  To  confess  tho  truth,  tho  debate  re- 
solves itself  to  my  mind  into  mere  childishness,  for 
it  ends  in  this  result :  that  we  can  know  of  nothing 
but  our  own  consciousness,  and  thus  that  each  in- 
dividual is  for  himself  the  only  existence.  To  pur- 
sue knowledge  to  any  useful  purpose— useful  even 
within  the  mind,  and  without  referenco  to  practical 
results — we  must  accept  such  fundamental  ideas  as 
■pace,  time,  matter,  and  motion,  as  axioms  or 
postulates— things  not  themselves  to  be  examined, 
but  their  mutual  relations  to  be  studied.  Of  these 
four  it  will  be  seen  also  that  three  have  no  actual 
existence.  Neither  space,  time,  nor  motion  are 
things,  or  have  any  acfcnal  existenco  of  their  own, 
nor  can  they  be  defined  by  themselves.  Space  and 
time  ore  conceivable  only  by  referenco  to  conscious- 
ness, or  to  the  motions  of  matter,  and  motion  is 
conceivable  only  as  the  change  of  position  of  matter 
in  space.  Hence  w*<  are  almost  inevitably  compelled 
to  regard  "  matter  "  as  our  fundamental  conception 
of  existence — so  that,  in  fact,  matter  and  motion  and 
consciousness  define  tho  universe,  but  are  themselves 
indefinable.  Sigma. 

THE  INFINITY  OP  SPACE. 

[10752.] — How  far  it  is  legitimate  to  discuss 
problems  relating  to  the  science  of  mind  in  a  journal 
that  treats  of  the  "  world  of  science  "  is  a  question 
that  will  probably  occur  only  to  those  who  doubt 
that  there  is  any  science  of  mind  at  all.  To  such  I 
do  not  speak.  Iu  a  letter  of  mine,  published  some 
weeks  ago,  with  the  title  "  Where  is  Nature  Going 
to  r  there  was  contained  a  statement  bearing  on  the 
subject  of  the  letter  concerning  the  infinity  of  space 
which  met  with  a  universal  disallowance.  Your 
valued  correspondent,  "  Sigma,"  charitably  hoped  I 
was  talking  nonsense,  and  gave  a  reason  for  differ- 
ing from  me  which  was  subsequently  followed  up  by 
Mr.  Proctor.  I  did  not  say  that  I  myself  believed 
space  was  finite,  and  whether  I  do  or  not  is  nothing 
to  the  purpose  ;  but  I  do  say  that  its  infinity  is  not 
proved,  and  that  uutil  it  is,  no  argument  for  an  in- 
exhaustible store  of  matter  can  be  considered  faith- 
worthy  or  demand  our  credence. 

My  opponents'  reasoning  runs  somewhat  as  fol- 
lows :  "  Place  me  at  any  distance  you  will  from  this 
point,  I  cannot  still  avoid  believing  that  there  is 
space  beyond  me ;  place  me  as  fnr  beyond  this  point 
again,  and  again  I  find  myself  under  the  same  dis- 
ability, and  so  on  for  ever."  It  never,  perhaps, 
occurred  to  those  who  have  made  use  of  this  reason- 
ing that  it  begs  the  question  at  i.-suo.  We  know 
that  space  is  a  negative  condition  (a  sine  qua  non) 
of  matter,  and  that  matter  (our  body)  is  a  negative 
condition  of  our  sensibility.  Then,  they  say,  move 
this  sensibility  of  mine  to  an  iufinite  distance,  and  I 
will  believe  that  space  is  infinite  ;  puktbat  which  has 
no  oxistence,  save  in  space,  at  an  infinito  distance, 
and,  as  I  must  believe  that  there  is  space  wherever 
it  exists,  I  must  believe  that  there  is  space  at  an 
infinite  di-tance ;  or,  to  vary  its  terms  once  more, 
because  We  have  interpolated  space  existiug  at  an 
infinite  distance  in  our  proofs  and  our  premises, 
therefore  space  does  exist  at  an  iufinite  distance. 
Surely  there  could  be  no  completer  reductio  ad 
nbsurdisMinum  of  a  theory  than  to  bIiow  that  its 
conclusion  is  presumed  in  its  premises.  As  a  fact 
the  cognition  of  the  infinite  is  beyond  our  powers, 
and,  while  it  is  not  logical  to  deny  the  existence  of 
what  wo  can  never  know,  it  is  far  loss  logical  to 
cousider  that  it  can  be.  proved  by  any  reasoning 
whose  promises  postulate  the  dc-irod  conclusion. 

But,  leaving  the  consideration  of  infinite  space  as 
a  transcendental  idea  of  the  pure  reason,  it  can  be 
shown  that  the  proof  of  its  existence  is  illogical  on 
the  ground  taken  by  your  correspondent,  "  Sigma." 
He  says  :  Movo  mo  to  a,  th'-re  is  snaco  beymid 
towards  b  j  movo  me  to  b,  there  is  (-pace  beyond 
towards  c  -.  move  me  whither  you  will  there  is  spaco 
beyond  towards  / ;  that  a  +  b  +  c  +  x  =  infinity  ; 


in  fact,  that  a  certain  number  of  things  finite  are 
equal  to  infinity.  Surely  his  conclusion  contains 
more  than  his  premises,  and  he  has  given  ns  as 
proved  more  (instead  of  less)  than  his  premises  con- 
tain. 

What  I  have  said  above  makes  no  more  pretence 
of  originality  than  can  the  objections  which  have 
called  it  forth.  It  would  be  strange,  indeed,  if 
humanity  had  never  considered  before  tho  most 
obtrusive  yet  the  most  obscure  of  the  problems  of 
its  existence.  Ding  an  sioh. 

THE  FORTHCOMING  SUBMARINE  EX- 
PLOSION AT  EALLET'S  POINT,  NEW 
YORK. 

[107511.] — The  immense  and  extensive  prepara- 
tions now  being  made  for  tho  very  nsoful  purpose  of 
blowing  up  the  dangerous  rocks  called  "  Hell  Gate," 
and  thereby  clearing  the  navigable  channel,  are 
doubtless  highly  commendable  in  one  sense,  but 
among  all  those  who  have  heard  of  this  project  haa 
it  ever  occurred  to  any  one  to  think  as  to  what  the 
effects  of  such  a  tremendous  concussion  on,  not  only 
the  obnoxious  rocks  themselves,  but  the  contiguous 
ground,  in  an  area  for  miles  around,  would  probably 
beP  Now,  judging  from  the  effects  of  a  single  box 
of  dynamite  on  the  quay  at  Bremerhaveu,  tho  barge- 
load  of  powder  in  the  Regent's  Canal,  the  explonon 
of  nitroglycerine  at  Newcastle  a  few  years  back,  in 
which  Mr.  MawFon  lost  his  life,  and  also  that  of 
another  case  at  Aspinwall,  in  which  a  vessel  laden 
with  this  terrible  destructive  agent  blew  up  and 
caused  tremendous  havoc  aud  ruin  in  the  con- 
tiguous parts  of  tho  town  —  I  say,  then,  that, 
without  being  an  alarmist,  and  fairly  considerine 
that  the  above  cases  in  explosive  power  would 
be  but  as  the  crack  of  a  ri!!e  to  tho  roar  of 
a  park  of  artillery— that  the  probable  effects  of 
such  a  shock  to  the  ground  for  miles  in  a  circuit 
would  resemble  that  of  an  earthquake,  and,  in  my 
opinion,  be  increased  by  tho  superincumbent  pres- 
sure of  water — that  all  the  contiguous  houses  would 
be  shaken  to  their  foundations,  and  many  wonld 
likely  fall.  Let  any  one  who  remembers  the  exten- 
sive damage  to  house  property  occasioned  by  the 
Regent's  Park  catastrophe  imagine  the  injury  and 
ruin  this  tremendous  concussion  might,  fairly  judg- 
ing by  analogy,  cause  to  adjacent  house  property. 
Some  years  ago  I  was  on  a  visit  at  Morrisiana,  which 
is  not  very  far  from  tho  spot,  and  should  be  very 
sorry  indeed  to  own  any  house  there  (uninsured) 
when  the  explosiou  comes  off.  Surely  it  would  be 
far  more  prudeut  to  blow  up  these  rocks  by  succes- 
sive charges  in  tho  ordinary  way — taking  more  time 
about  it  it  may  .bo,  but  perhaps  even  more  perfectly 
than  to  try  anything  so  hazardous.  This  event  is 
stated  to  be  intended  as  an  item  in  the  public  re- 
joicings on  the  coming  1th  of  July.  It  will  be  well, 
indeed,  if  it  does  not  prove  a  source  of  mourning  for 
very  many.  Perhaps  some  other  contributor  may 
give  an  opinion  on  the  subject.  F.  M.  C. 


THE  AGE  OF  TERRESTRIAL 
ORGANISMS. 
[10751. J— The  attempts  of  Sir  W.  Thomson  to> 
determine  the  age  of  organic  life  upon  the  earth  by 
considerations  drawn  from  the  mathematical  theory 
of  heat,  as  applied  to  determine  the  time  of  cooling 
of  the  earth  from  an  assumed  originally  high  tem- 
perature, are  well  known.  He  gives  as  the  most 
probable  period  elapsed  since  the  earth  was  cool 
enough  to  admit  of  the  existence  of  life  about 
100,000.000  years.  In  order  to  obtain  this  result 
two  important  quantities,  araougst  others,  have  to 
be  assigned.  They  are — the  original  temperature, 
and  present  rate  of  increase  of  temperature  in 
descending  from  the  earth's  surface.  1  he  melting 
point  of  the  materials  composing  the  earth's  sur- 
face is  assumed  about  7,00CT  Fahrenheit,  and  the 
calculation  is  supposed  to  commence  from  the  time 
a  certain  thickness  of  tho  earth's  crust  has  become 
solidified  at  a  temperature  very  near  tho  melting 
point.  This  assumption  was  necessary,  because  the 
mathematical  theory  of  heat  employed  only  upplies 
to  solids,  and  it  can  be  shown  that,  provided  a 
moderate  amount  of  crust  be  solidified,  it  will  very 
little  modify  the  result  whether  the  remainder  be 
supposed  fluid  or  solid.  At  the  Time  in  question  the 
heat  at  the  centre  would,  of  course,  be  enormously 
greater  than  at  the  surface.  Sir  W.  Thomsou, 
however,  considers  it  probable  that  the  great 
pressure  at  the  centre  would  so  elevate  the  melting 
point  there  that  the  earth  would  commence  solidifi- 
cation at  that  roint  as  soon  as  at  the  circumference. 
So  that  during  the  cooling  there  would  l>e  a  con- 
stantly-diminishing shell  of  liquid  matter  between 
two  solid  portions  ;  and  we  may  suppose  that  these 
solid  portions  have  practically  coalesced  in  modern 
times.  With  all  this  I  agree  :  but  it  is  in  the 
determination  of  the  second  datum — namely,  the 
rate  of  increase  of  temperature  in  descending  from 
the  earth's  surface — that  I  cannot  see  my  way  clear 
to  accept  the  conclusions  of  Sir  W.  Thomson- 
He  supposes  that  at  the  present  time  the  discon- 
tinuous lakes  of  molten  matter  situated  |ear  the 
earth's  cn^lj 
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which  k*r©  arisen  from  irregularities  in  the  consti 
tntkra  of  the  earth.  This  seems  to  mo  at  least  to  be 
rather  doubtful ;  bat,  admitting  for  a  moment  that 
this  hypothesis  is  a  true  one,  we  should  certainly 
expect  to  find,  as  we  do  find,  very  irreat  rariations  in 
the  increase  of  temperature  near  the  surface.  Por- 
tion* of  the  crust  near  these  lakes  might  be  ex- 
pected to  give  a  much  greater  temperature  than 
those  more  remote  but  equally  near  the  surface. 
In  fact,  upon  the  authority  of  Sir  W.  Thomson, 
the  observed  increase  of  temperature  varies  from 
about  1°  Fahrenheit  per  10  feet  to  the  same  incre- 
ment per  110  feet.  It  is  quite  out  of  the  question  to 
attribute  this  enormous  difference  to  any  irregu- 
larities of  conductivity  in  the  superficial  rocks,  and 
moreover,  as  before  observed,  the  discontinuous 
lskes  might  be  expected  to  cause  snch  a  difference. 
In  new  of  this  consideration,  what  must  we  con- 
sider to  be  the  true  increment  of  temperature  per 
foot?  Sir  W.  Thomson  takes  ithe  average  of  the 
shove  quantities,  and  assumes  the  increment  to  be 
r  Fahrenheit  per  50  feet.  This,  I  think,  is  quite 
indefensible.  The  discontinuous  lakes  ought  to  be 
considered  as  disturbing  what  would  otherwise  have 
been  a  nearly  equable  increment,  increasing  every- 
where this  increment  to  some  extent,  hut  very  much 
so  in  regions  contiguous  to  these  lakes.  So  that  the 
true  rate  to  be  adopted  would  be  less  than  the  least 
of  the  above-given  quantities.  If,  then,  we  deter- 
mine the  time  of  cooling  down  to  the  present  state, 
adopting  the  increment  of  temperature  as  1°  Fahr. 
per  110  feet,  we  may  be  sure  that  the  true  time  of 
cooling  is  greater.  When  we  observe  these  incre- 
ments only  very  near  the  surface,  as  we  are  obliged 
to  do,  we  may,  without  sensible  error,  suppose  the 
earth's  radius  to  be  infinite.  If,  then,  we  suppose 
the  earth  at  a  given  temperature  radiating  into  a 
medium  of  temperature  zero,  the  time  of  cooling 

would  be,  according  to  the  theory  of  heat,  —  .„ 

'a  o3 

where  v  is  the  initial  temperature,  6  is  the  increment 
of  temperature  per  unit  of  length  observed  in 
descending  from  the  surface,  a  is  the  conductivity 
divided  by  the  specific  heat  adjusted  to  the  same 
trait  of  length.  The  above  seems  to  be  the  true 
hypothesis.  Sir  W.  Thomson,  for  what  reason  I 
am  unaware,  adopts  another,  which  is  equivalent  to 
supposing  all  space  exterior  to  the  earth  to  be 
occupied  by  &  solid,  at  temperature  zero,  of  the  same 
constitution  as  the  earth.  This  is  evidently  not 
conformable  to  facte,  and  would,  moreover,  give  a 

time  of  cooling  —  -   -  -  -  .  Strange  to  say,  how- 
4  *  a  o* 

ever,  Sir  W.  Thomson,  in  his  reduction  into 
numbers  uses,  the  formnla  I  have  adopted,  so  that 
no  more  need  be  said  upon  that  point. 

If  we  take  the  value  of  a,  as  given  by  Poisson,  as 
the  result  of  observations  made  at  Paris,  and  con- 
tinued daring  a  long  time,  which  gives  a  =  25,  the 
unit  being  the  metre,  and  tako  the  incroment  of 
temperature  {the  lowest  of  the  values  above  given) 
as  1°  Fabr.  in  33  metres,  the  result  comes  out 
about  80U.000.000  years.  If  we  suppose  organic 
life  could  exist  when  the  increment  of  temperature 
in  descending  was  three  times  what  it  is  at  present, 
we  must  diminish  the  above  time  by  one-ninth  part 
of  its  value,  because  the  time  of  cooling  until  the 
increment  of  temperature  was  1°  Fahr.  in  11 
metres  would  be  about  900,000,000  years  by  the 
same  formula.  The  conditions  of  the  surface  at 
the  last  mentioned  epoch  would  be  quite  compatible 
with  organic  life,  for  that  portion  of  the  surface 
temperature  due  to  the  original  heat  would  be  only 
Tt  of  1°  Fahr. 

We  have  supposed  in  the  above  the  conductivity 
and  specific  heat  to  be  constant,  whereas  the  former 
diminishes  and  the  latter  increases  with  the  tempera- 
ture in  solids.  In  taking  account  of  this  we 
shall,  I  think,  be  quite  within  the  mark  if  we 
multiply  the  result  iriven  above  by  2.  Sir  W. 
Thomson  admits  as  possible  a  greater  augmenta- 
tion of  the  time  of  cooling  than  I  have  assumed,  in 
consequence  of  the  change  of  conductibility  and 
specific  heat ;  but  then  he  appears  somewhat  un- 
reasonably to  suppose  a  diminution  to  be  equally 
probable  ;  so  that  he,  in  reality,  adopts  the  present 
as  the  most  probable  value  of  those  quantities.  The 
conclusion  I  arrive  at  is,  that  the  period  during  which 
organic  life  was  possible  may  be  reckoned  as  more 
than  1.400  million  of  years. 

In  all  this  I  have  supposed  that  the  increase  of 
temperature,  found  near  the  surface,  is  entirely 
due  to  the  original  heat,  but  some  of  it  may 
perhaps  be  duo  to  chemical— that  is,  as  Sir  W. 
Thomson  expresses  it,  to  a  "slow  enemacausis," 
eating  towards  the  centre. 

Further  there  is  Mallet's  hypothesis,  according 
to  which,  the  production  of  heat,  by  the  crushing 
•ad  contraction  of  the  superficial  rocks,  might 
•ccoant  for  some  of  this  heat.  All  this,  by 
diminishing  the  superficial  temperature  due  to  the 
•apposed  original  high  temperature,  tends  to  in- 
crease the  time  of  cooling. 

Perhaps,  as  Poisson  has  supposed,  the  earth  has 
7  time  lost  the  whole  of  its  original  heat,  and 
the  increase  of  temperature  observed  near  the 
««•«•  ia  entirely  due  to  the  causes  assigned  above, 
the  final  result  is,  that  it  cannot  be  shown  by 


reasoning,  snch  as  employed  by  8ir  W.  Thomson, 
that  the  time  of  duration  of  organic  life  has  not 
been  many  thousand  million  years.  Sir  W. 
Thomson's  reasoning  referred  to  is  to  be  found  in 
his  "  Natural  Philosophy."  The  same  distinguished 
scientist  has  also  attempted  to  show  mnch  the"  same 
thing  from  the  solar  loss  of  heat.  But  I  cannot 
attribute  much  value  to  this  in  view  of  our  ignorance 
of  the  solar  superficial  temperature,  of  its  interior 
constitution,  and  specific  heat. 

Fluids  may  be  expected  to  have  an  enormously 
augmented  specific  heat  at  very  high  temperatures. 
Considering  the  enormous  pressure  at  the  centre  of 
the  sun  I  should  think  it  probable  that  at  the  centre 
it  is  solid,  at  the  surface  of  course  gaseous,  and  at 
the  intermediate  portions  fluid.  The  latter  may 
make  up  the  great  bulk  of  the  sun.      W.  O.  E. 


VIVISECTION  AND  AQUARIA. 

[10755.] — Principles  are  of  universal  application. 
Your  correspondents,  "  E.  J.  P."  and  Z.,"  are 
zealously  fighting  the  same  grand  cause  of  humanity 
under  different- banners,  in  the  English  Mechanic 
of  March  Slst — the  former  in  a  letter  on  "  Vivi- 
section "  (10670),  the  latter  on  "  Show  Tanks  for 
Aquaria  "  (10669).  Both  are  earnestly  pleading  for 
accepted  principles,  on  the  purest  grounds— namely, 
the  greatest  good  and  happiness  of  men  and  animals 
— or,  as  Sir  Arthur  Helps  puts  it,  "  animals  and 
their  masters." 

The  advocacy  of  one  good  cause  helps  another, 
besides  being  great  gain  to  the  advocate  himself,  for, 
it  is  impossible  to  think  deeply  or  worthily  on  any 
subject,  without  reaping  benefit  in  return.  It  is  a 
great  effort  to  a  sensitive  nature  to  bring  the  mind 
to  bear  on  the  horrors  of  vivisection  and  kindred 
cruel  outrages,  but  courage  comes  with  the  exercise, 
and  when  the  motive  is  pure  and  the  aim  good,  such 

E sinful  investigations  have  a  refining  and  not  a 
ardening  or  demoralising  effect.  Is  it  possible  to 
touch  pitch  and  not  be  defiled  ?  Tea,  certainly,  if 
that  pitch  happened  to  be  a  stumbling  block  or  rock 
of  offence  to  the  weak,  it  is  possible  to  remove  it 
in  such  a  way  as  to  come  out  with  clean  hands  and 
a  pure  heart. 

True  science  is  not  antagonistic  to  justice,  morality, 
and  religion.  It  is  only  science,  falsely  so  called, 
that  is  perverted  to  base  ends,  and  made  an  excuse 
for  unpardonable  barbarities.  One  of  the  best 
studies  is  to  know  thyself ;  and  certainly  it  behoves 
us.  as  intelligent  members  of  a  free  nation  of 
Christian  people,  to  "prove  all  things,  and  hold 
fast  that  which  is  good,"  and  not  do  our  thinking 
second-hand. 

The  practice  of  vivisection  resolves  itself  into  a 
moral,  and  not  merely  a  physical  or  scientific  ques- 
tion. Dumb  animals  are  given  us  in  trust  to  use, 
and  not  abuse.  Therefore,  it  specially  devolves 
upon  true  lovers  of  Nature  to  see  that  men,  misled 
by  science  falsely  so  called,  do  not  blind  the  national 
conscience  until  it  is  perverted  to  legalise  vice  and 
cruelty.  It  is  this  right  of  thinking  a  matter  out, 
and  seeing  straight  to  anend,  that  causes  "  E.  J.  P." 
to  so  nobly  endeavour  to  "rouse  the  national  con- 
science, and  create  public  opinion  to  see  the  im- 
morality of  vivisection  ;"  and,  having  once  estab- 
lished the  "  criminality  of  the  practice,"  he  protests 
that  in  matters  of  common  morality  Mr.  Proctor  or 
the  faculty  "  know  no  more  than  I  or  any  other 
honest  man,"  and,  "  to  obtain  justice  for  the  weak 
and  ill-treated,  I  acknowledge  no  man's  right  to 
teach  me,  except  any  advice  offered  out  of  pare 
sympathy  with  the  cause."  One  who  goes  thus  far 
in  thinking  for  himself  will  perhaps  perceive  what 
more  superficial  readers  may  fail  to  notice — namely, 
the  strong  plea  for  kindness  to  dumb  animals,  that 
underlies  snch  articles  as  "  Z's."  and  others  who  ener- 
getically strive  to  promote  correct  aquarium  con- 
struction and  manaeement,  since  in  bad  (or  what 
Buskin,  or  "  E.  J.  P."  might  perhaps  term  an  im- 
moral) aquaria  the  mortality  is  something  frightful. 
Yet  the  public  take  the  matter  easily,  and  show  no 
horror  at  the  cruelties  thus  perpetrated,  because 
they  are  uninitiated  or  misled  by  supposed  authori- 
ties. One  great  writer  on  aquaria  has  done  almost 
irreparable  injury  to  the  cause  of  aquaria  and 
humanity  by  saying,  in  answer  to  the  question, 
' '  how  often ,  and  on  what,  do  you  feed  your  aquarium 
animals  P"  "Not  at  all."  He  forgets  that  animals 
can  no  more  live  and  flourish  without  food  than 
without  air.  The  public  accepted  his  dictum,  few 
took  the  trouble  to  think  for  themselves,  with  the 
inevitable  result — death,  disappointment,  and  failure. 
People  thought  because  many  aquarium  animals  are 
of  low  organisation,  and  died  lingeringly  and 
slowly,  that,  therefore,  they  were  bound  to  die. 
Those  who,  like  myself,  have  kept  the  same  speci- 
mens more  than  a  dozen  years,  will  know  many 
may  be  maintained  indefinitely  with  proper  treat- 
ment ;  though,  on  the  contrary,  no  one  accustomed 
to  aquarium-keeping  can  say  that  it  is  easy.  We 
have  ho  right  to  keep  animals  and  starve  them  to 
death,  or  otherwise  ill-treat  them.  Let  each  one 
help  to  shadow  forth  a  better  state  of  things,  and  do 
their  thinking  first-hand.  The  fallacy  that  aquarinm 
animals  can  live  without  feeding  is  almost  as  wide 
spread  as  the  popular  delusion,  that"  tadpoles'  tails 


drop  off  when  they  become  frogs."  The  two  eii  on 
have  been  handed  down,  copied,  repeated,  and  care- 
fully instilled  into  the  rising  and  passing  genera- 
tions, both  byword  of  mouth  and  in  print,  by  varia- 
tions (vet  wearing  the  mark  of  original  sin),  until 
the  public  honestly  believe  falsehood  to  be  fact. 

Humanitarians  would  do  well  to  study  aquarium 
principles  enough  to  help  create  an  intelligent  public 
opinion  in  favour  of  the  best  known  method — einoe 
one  good  cause  helps  another. 

April  3rd.  Z.  Aga<", 

MARINE  AQUA  TIT  A. 

[10756. ] — As  marine  aquarian  science  is  attracting 
so  much  attention  at  present,  I  wish  to  mention  a 
circumstance  that  I  have  not  seen  noticed  in  any 
work  on  natural  history  to  which  I  have  had  access. 
Last  week  I  brought  home  two  crassicornises,  along 
with  other  anemones,  and  put  them  in  a  dish  of 
sea  water,  as  I  frequently  do  to  see  them  expanded. 
I  fed  the  two  crassys  the  same  day  with  a  large 
bnccinum,  but  what  was  my  astonishment  the  next 
day,  when  looking  at  them,  to  see  one  of  them  had 
got  the  other  on  the  top  of  bis  disc,  and  I  watched 
him  until  he  swallowed  bis  mate.  They  wore  about 
of  equal  size  before  the  act  of  cannibalism  took 
place.  I  do  not  wish  to  deter  marine  aquarians 
from  keeping  the  craesicornis,  as,  in  my  estimation, 
it  is  the  moot  gorgeous  of  all  the  anthosoa.  They 
can  be  kept  in  a  dish  by  themselves. 

Sunderland.  T.  B. 

FOOT  AND  MOUTH  DI8EA8E. 

[10757.1 — "  Manus  "  seems  to  be  confounding 
together  the  three  separate  diseases,  foot  and  mouth, 
foot-rot,  and  pleura-pneumonia  (let.  10689,  p.  71). 
However,  the  remedies  he  proposes  are  by  no  means 
new.  Pine  tar  is  always  need  for  broken  skin  in 
animals,  diseased  or  otherwise,  but  not  in  the  waste- 
ful manner  indicated  by  him,  being  simply  smeared 
on  the  wound. 

In  the  case  of  foot-rot,  the  animals  are  driven  into 
a  shed,  the  floor  of  which  is  covered  with  two  or 
hree  inches  of  powdered  lime,  and  kept  moving  for 

short  time ;  bnt  as  this  disease  is  caused  by  the 
nimals  going  on  wet  land,  prevention  is  better  than 
cure.  Carbolic  acid  is  preferred  in  the  case  of  foot 
and  mouth ;  it  is  put  on  the  diseased  parte  by  means 
of  a  feather. 

I  have  to  thank  J.  C.  Simpson  for  answeri%g  my 
query  (24952,  p.  73).  A  paragraph  in  a  local  paper 
about  a  year  ago,  stating  that  cheese  had  actually 
been  made,  with  electricity  as  a  p  recipitant,  was 
what  prompted  the  query.  Ploughman. 


SPECKS  ON  THE  ORANGE  BIND. 

[10758.] — Hate  any  of  onr  readers  noticed  the 
small  ovate  brown  specks  situate  on  the  rind  of  aa 
orange.  If  not,  I  would  recommend  those  who 
possess  a  microscope  to  purchase  an  orange,  where 
most  likely  they  may  find  hundreds  of  the  brown 
scale-like  speeks,  and  upon  looking  at  them  evea 
with  the  inch  power,  will  be  surprised  to  find  them 
to  be  the  larva)  of  some  insect,  encircled  with  a 
beautiful  shell  or  shield  open  at  the  bottom  and 
having  little  or  no  orifice  at  the  larger  end- 

I  wish  some  entomologist  would  give  us  the  history 
of  this  beautiful  insect,  as  I  am  sure  it  would  enter- 
tain our  readers.  Nedbeh. 

ADJUSTING  SLIDE-REST. 
£10759.}—"  D.  H.  G."  Get.  10643)  must  have 
misread  my  letter.  He  has  failed  to  see  that  I 
happened  to  give  the  true  reason  for  the  failure  of 
"  F.  B.  A.  S."  to  turn  a  true  surface — viz.,  that  his 
slide- rest  was  not  set  square  with  the  mandrel,  and 
that,  having  delivered  my  views  on  the  subject  im- 
mediately in  question,  I  then  took  the  opportunity 
of  saying  a  few  words  on  the  necessity,  as  a  basis, 
of  seeing  that  the  axial  continuity  of  mandrel  and 
the  bed  was  correct.  I  maintain  that,  if  the  tests 
which  I  suggested  are  strictly  applied,  and  it  is 
found  that  the  mandrel  and  bed  stand  them,  then 
you  have  a  basis  on  which  to  start.  On  the  other 
hand,  unless  you  have  this  axial  continuity  with 
reference  to  the  bed  you  have  a  rotten  foundation. 

B.  P.  A. 

ELECTRIC  CLOCK. 
110760.]— Since  having  written  letter  10717  I 
have  had  occasion  to  replace  the  spring  at  H,  which 
had  become  broken,  in  one  of  my  clocks,  and  the 
idea  occurred  to  use  a  weight  at  the  end  of  the  lever 
instead.  The  ameliorated  performance  of  the  clock 
induced  me  to  try  the  principle  on  two  others  that 
would  not  keen  time.  The  result  was  satisfactory : 
neither  clock  has  gone  wrong  since.  A  rod  about 
5cm.  long  should  be  fixed  to  the  rocking  bar, 
drawn  nearest  the  spring,  and  an  adjustable  cy  lindrio 
weight  runs  on  the  screwed  surface  ;  or  toe  surface 
may  be  smooth  and  a  set  screw  used.  The  necessity 
for  adjusting  the  spring,  K,  carefully,  still  remains. 


Digitized  by 


Io  Stephanos. 

Google 


120 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  577.       April  14, 1876. 


HARMONIUM  AND  OBOAN  MATTE BS. 
From  "  Eleve." 

[10761.] — As  nobody  seems  likely  to  answer  S. 
Mayer's  query  concerning  "  resonant  eases,"  what 
they  are,  and  what  they  are  good  for,  I  may 
inform  him  that  they  are  made  after  the  same 
pattern,  or  at  any  rate  on  the  same  principle,  as 
maternal  relatives  manufacture  pants— i.e.,  they 


these  instruments  are  utterly  ignorant  of  sets  of 
reeds,  or  what  the  reeds  are  for,  but  a  large  and 
passably  handsome  case  is  a  first  requisite  with 
them.  You  see  they  want  a  piece  of  furniture  in  the 
first  place — what  it  may  be  worth  artistically  as  an 
instrument  is  a  secondary  consideration.  Qive  such 
people  plenty  of  timber  and  a  goodly  array  of  stops 
(which  latter  they  look  upon  as  ornaments  filling  the 
same  void  as  the  knobs  on  a  chest  of  drawers),  and 


your  "  action  "  displaces  a  thousand  cubic  inch*  of 
air,  make  your  case  to  displace  four  thousand 

"  Beta  "  wants  to  know  whether  the  "  oreaajtrtl 
organ  "  he  refers  to  has  pipes  in  it  in  combination 
with  the  reeds,  and  if  that  explain*  it*  saperionW 
It  has  not  any  pipes,  and  therefore  that  does  not 
explain  or  account  for  its  superiority.  The  orsu 
in  question  is  a  Mustel  harmonium,  with  the  ntii 
voiced,  and  that  accounts  for  it.   In  every  respect 
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hare  a  deal  of  slack"  in  them.  A  case  that 
would  hold  six  or  seven  sets  of  reeds  is  put  on  to 
in  instrument  of  two  or  three  sets.  The  empty 
space  left  over  is  supposed  to  have,  or  at  least  is 
represerfted  as  having,  resonant  qualities.  The  in- 
fluence they  exercise  on  the  sound  is  exceedingly 
■light,  bat  they  are  Tery  useful  for  another  purpose- 
in  this  way,  nine  out  of  every  ten  people  who  buy 


they  are  quite  content.  If  anybody  doubts  that  this 
is  so,  he  knows  little  about  the  business.  That  the 
makers  know  the  value  of  those  resonant  cases  as 
make-weights  in  the  price  is  nowhere  more  easily 
and  certainly  seen  than  in  a  comparison  of  price 
lists  before  and  after  those  cases  came  into  fashion. 
Should  Mr.  Mayer  want  to  make  a  resonant  case 
the  rule  for  construction  is  simplicity  itself.  If 


saving  the  voicing  of  the  reeds  (the  reeds  are 
Esteve's),  it  is  an  exact  copy  of  Mustel 's  instrument, 
and  this  shows  you  what  confounded  fools  English- 
men are  in  Borne  things.  If  an  American  maker 
can  import  reods  from  France,  pay  a  heavy  daty  on 
them,  pay  a  workman  jBIO  a  week  to  voice  and 
tune  them,  buy  ererythingelseinadearer  market  than 
the  Englishman  or  Frenchman,  and  can  yet  compete 
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with  them  in  tbeir  own  market,  what  is  to  hinder  ment  made  its  appearance,  almost  nothiug  hat!  been 


J.  Ball,  Esq.,  from  supplying  himself?  He  has  bad 
the  email  American  organ  to  copy  from  for  years. 
The  American  labour-market  has  been  open  to  him, 
why  could  not  he  hire  a  tuner  or  two  and  pay  them 
.£20  a  week  if  necessary ?   The  knowledge  acquired 


done  in  the  way  of  getting  pure  tone  from  the  reed, 
except  to  take  that  which  was  very  impure,  and 
put  it  through  a  flannel  filter. 

May  I  inquire  of  "  Saul  Rymea,"  letter  10245, 
how  ho  happens  to  know  that,  "  to  get  the  most 


would  have  been  worth  something — the  prestige  out  of  a  reed  of  16ft.  pitch  it  shonld  be  placed  on  a 
gained  would  have  been  worth  ten  times  the  money  to  (  channel  of  somewhere  about  18in.  in  length?" 
any  mu.  Hud  it  beon  necessary  for  a  man  to  throw  i  Better  use  a  little  moro  timber  in  your  channel, 
aside  his  "plant"  and  "stock,"  and  change  the  J  "Saul."  Yon  may  begin  at  18in.  and  work  up  to 
whole  method  and  manner  of  his  working  to  enable  j  18ft,  and  by  the  time  you  reach  that  length  you  will 
him  to  compete  with  the  American  instrument,  then  (  have  heard  something. 

one  could  almost  excuse  the  absence  of  a  change;  Would  "Practical  Amateur"  be  surprised  to 
bat  nothing  of  the  sort  was  or  is  required,  as  is  |  learn  that  an  echo  not  in  pitch  is  not  an  echo  ?  You 
abundantly  proved  by  the  orchestral  organ  afore-  may  make  reeds  that  are  out  of  tune  repeat  a  piece 
aaid.  Pressure  bellows  and  common  harmonium  after  the  pipes,  but  nobody  who  ever  heard  a  real 
soundboard  in  the  bands  of  a  man  who  knows  echo — one  of  Dame  Nature's  echoes  I  mean — will 
something  more  about  a  ieed  than  simply  how  to  ever  mistake  it  for  an  echo.  Select  some  spot  where 
tune  it,  will  make  a  better  instrument,  both  in  point ,  you  can  get  two  or  three  repetitions  of  the  original 
of  power  and  quality,  than  any  American  exhaust  |  sound,  then  try  a  note  of  definite  pitch  and  see,  or 


instrument  ever  mode.  But  as  things  are  at  pre 
cent  the  smaller  Americnu  instruments  are  money's 
worth,  while  your  English  and  French  harmoniums 
are  not  worth  a  Continental  "  cuss." 

Before  passing  from  the  "Orchestral"  may  I 
ask  Dr.  Uasher  how  it  compares  with  Mr.  Har- 
greaves  best  instrument  ?  He  is  undoubtedly 
right  in  saying  it  is  better  than  those  he  mentions 
by  name,  but  it  would  be  still  more  satisfactory  news 
to  hear  that  it  eclipses  the  best  English-made  instru- 
ment in  the  market ;  and,  by  the  way,  in  this  con- 
nection I  may  point  out  to  "  Rhobt.  Cisteir ' '  that  he 
has  evidently  been  trying  an  instrument  which,  for 
some  reason  or  another,  turned  out  to  be  a  failure. 
I  believe  the  instrument  he  criticises  richly  de- 
serTes  his  criticism.  At  the  same  time  it  is  not,  or 
was  not,  for  sale,  because  the  owners  knew  it  to  be  a 
failure,  and  it  is,  therefore,  hardly  fair  to  "  go  for 


hear  rather,  whether  it  is  not  the  identical  note  that 
is  returned  to  you  from  every  point.  Apropos  of 
his  query  as  to  whether  it  is  a  matter  of  any 
moment  having  the  boss  notes  in  tune,  I  re- 
member a  very  smart  tuner  who,  in  the  ordinary 
scale  was  quite  at  home,  but  he  got  an  in- 
strument one  day  to  tune  with  an  octave  of  sub-bass 
on  it,  and  when  the  instrument  came  to  be  looked 
over  again  by  another  workman  it  was  found  that 
his  "  octaves  "  were  only  perfect  "fifths."  When 
n  very  fair  tuner  managed  to  pass  that  through  his 
hands,  "  Practical  Amateur"  may  judge  for  himself 
what  chance  ninety-nine  hundredths  of  an  ordinary 
congregation  would  have  in  distinguishing  the  want 
of  perfect  accord. 

I  should  not  meddle  with  the  query  of  "  Gregory  " 
No.  559,  p.  337  (24410),  but  for  the  fact  that  both  the 
replies  he  has  already  received  might,  I  think,  be  mi- 


lt." I  can  promise  "  R.  C."  a  treat  if  ho  goes  proved  upon.  If  he  will  substitute  a  6!t>.  weight  for 
back  to  the  warerooms  and  asks  to  see  one  of  their  each  of  the  2tb.  weights  he  has,  his  bellows  will  be 
latest  orchestral  organs.    What  does  the  gentleman  right  enough.     Better  connect  the  feeder  to  the 


mean  by  this  question:  "Does  any  maker  use 
straight  reeds  ?"  I  ask  him  because  it  looks  to  me 
pretty  like  a  trap  not  unskilfully  set  by  some  one 
knowing  as  much  about  reeds  as  any  of  us.  My 
answer  to  it  would  be  this  : — In  the  harmonium  the 
larger  reeds  are  bont  upwards  in  the  "American 
organ  "  the  larger  reeds  are  bent  downwards,  and 
twi-tcd  besides  :  but  in  both  instruments  the  small 
reeds  are  straight.  If  that  is  not  what  the  gentle- 
man wants  to  know,  I  do  not  understand  his  ques- 
tion at  all.  As  to  the  reason  why  American  instru- 
ments are  so  bard  in  touch,  I  reply  that  thero  is  no 
reason  why  an  instrument  with  two  or  two  and  a 
half  sets  of  reeds  should  not  be  as  light  in  touch  as 
the  corresponding  size  of  French  instrument ;  but 
for  four  or  more  sets  of  reeds  the  American  arrange- 
ment is  unsuitable,  and  the  unsuitableness  registers 
itself  on  the  keyboard.  His  question  (he  is  a  "boss" 
questioner),  why  or  how  some  harmoniums  he  has 
seen  got  their  round  organ  quality  of  tone  if  they 
were  not  voiced  reeds  that  were  speaking,  is  very 
easily  answered  indeed — whoever  made  the  instru- 
ment or  instruments  understood  how  to  "smother 
the  baby."  "  Gilmonr's  patent  harmonium  organ  " 
used  to  take  medals  at  places  where  these  things 
were  given,  by  having  its  rank  roaring  tone  judi- 
ciously swaddled  in  swansdown.  Even  when  the 
abutters  were  opened  on  it  the  sound  did  not  get 
directly  out,  and  so  the  medal-givers  and  others 
h  like  talked  about  ne  plus  ultra  when  ne  sutor 
tra  crepidam  was  evidently  the  more  apt  quo- 
a.  I  apeak  of  the  G.  P.  H.  0.  because  it  is 
,  and  even  its  father  laughs  at  its  memory,  bnt 
species  is  still  extant  aad  thriving.    "  K.  C." 


feeder-board  with  a  piece  of  "  webbing,"  so  as  not 
to  strain  the  gussets.  So  far  as  his  pan  is  concerned, 
he  may  probably  derive  some  little  consolation  from 
a  consideration  of  the  homely  Scotch  phrase,  "  A 
bad  shearer  never  gets  a  guid  nuik."  Believe  me, 
"  Gregory,"  your  own  work  is  much  more  likely  to 
be  in  fault  than  the  pan.  In  the  first  place,  with 
the  touch  springs  you  have  on  the  instrument  you 
cannot  possibly  tell  what  sort  of  pan  you  have.  Did 
you  put  two  thicknesses  of  fine  soft  lambskin  on  the 
pallet  face,  and  do  they  all  "  bed  "  perfectly  ?  Did 
you  try  a  steel  straight  edge  across  the  top  of  the 
pan  to  see  that  it  was  a  plane  surface  before  you 
put  on  the  pallets?  It  is  a  not  uncommon  thiug 
if  a  pan  has  lain  in  stock  for  a  while  to  find  it 
pretty  "  rounding  "  ou  the  top.  The  separate  regis- 
ters or  reed  divisions  ought  also  to  have  been  tried 
for  that  same  fault,  because  if  the  reed  veneer  is 
rounding  the  reed  frames  will  be  up  from  it  at  one  end. 
probably  at  both  ends.  It  is  also  desirable  to  find  out 
what  your  bellows  are  good  for,  before  you  set  them 
to  supplying  the  reeds.  Assuming  the  bellows  to  be 
proper  size,  the  reservoir  will  probably  be  about 
from  32  to  3".in.  long,  by  from  14  to  lGin.  wide,  and 
with  a  fall  of  5  or  Gin.  The  movement  of  one  foot- 
board 2J  times — in  other  words,  2\  times  the  work- 
ing capacity  of  one  feeder — ought  to  equal  the  full 
capacity  of  the  reservoir.  If  this  is  thus  with  your 
bellows,  then  we  go  a  little  further.  Close  all  tho 
valves  (stop  valves,  I  mean — you  are  to  try  tho 
bellows  with  the  valve  board  in  place,  but  without 
the  reeds  or  pallets  being  connected),  and  place  4 
sprir.gs  under  the  reservoir,  the  united  power  of 
which  is  equal  to  at  least  40It>.    Now  fill  the  reser- 


y  depend  upon  it  that  until  the  American  instru-  voir  with  wind  and  see  how  long  it  takes  to  empty. 


Say  it  takes  a  minute  and  a  half,  then  put  tho  pan 
in  its  place,  open  two  stops  and  time  the  bellow* 
again.  If  it  ban  fallen  mnch  below  the  former  time 
either  the  wad  under  the  pan  is  not  tight,  or  the 
pallets  are  leaking.  If  it  is  the  former  you  may  open 
all  the  stop*  and  the  alteration  in  time  will  be  slight ; 
if  the  latter — tho  pallets — then  the  opening  of  all  the 
stops  will  empty  your  bellows  in  a  few  seconds. 
Careful  attention  to  such  matters  as  these  goes  a 
long  way  to  the  making  of  a  good  instrument.  A 
few  words,  brethren,  concerning  that  reply  given  by 
G.  Fryer,  Swansea,  to  this  query,  No.  560.  p.  361 
(24140),  and  then  we  will  pass  on.  I  do  not  doubt  for 
a  moment  that  "  three  years'  experience  in  harmo- 
niums "  has  enabled  G.  F.  to  acquire  an  amount 
of  knowledge,  awful  in  its  profundity  ;  but,  as  we 
know  by  sad  experience,  it  is  one  thing  to  acquire 
knowledge  and  another  and  quite  a  different  thing  to 
share  it  with  others,  and  you  must  have  noticed  in 
the  course  of  your  career,  Mr.  Editor,  that  very 
profound  knowledge — that  sort,  you  know,  which  is 
spoken  of  as  deep— is,  as  a  rule,  of  this  uncommunica- 
ble  sort.  It  seems  to  sink  away  down,  so  deep  deep 
down,  that  its  owner  (if  he  can  be  called  the  owner) 
can  never  fish  it  to  the  surface  again.  I  am  guilt- 
less of  flattery  in  saying  that  G.  Fryer,  of  Swansea,  is 
evidently  a  gentleman  of  depth  profound  knowledge- 
istically.  Just  look  at  this.  "  Gregory  "  aiks  "  what 
wire  might  I  get  for  touch  springs?"  G.  F.  replies 
"  he  should  get  them  of  rather  stout  brass  wire,  not  • 
too  thick,  otherwise  they  will  be  too  stiff."  That  is 
rich.  Get  them  a  little  stouter  than  Mr.  Banting, 
but  not  quite  so  girthv  as  the  Claimant.  Verily, 
verily,  wrote  the  redoubtable  "  Roger,"  "  some 
people  have  branes."  Why  not  tell  poor  "  Gregory  " 
what  he  wanted  to  know — thus,  for  instance :  make 
your  springs  of  No.  16  brass  spring  wire,  and  make 
them  as  near  6in.  in  length  as  your  other  arrange- 
ments will  allow. 

If  any  pun- maker  really  gets  tho  prices  quoted 
by  G.  F.  for  single  row  pans,  all  that  can  be 
said  is,  there  are  two  rather  large  classes  repre- 
sented at  the  bartrain- making — the  rogues  and  the 
fools.  The  man  who  asks  18s.  or  £1  for  a  one- row  pan 
is  a  born  rogue,  and  the  man  who  gives  him  it  a 
natural  fool.  For  the  benefit  of  such  as  "  Gregory  " 
I  append  tho  prices  of  a  few  articles,  copied  from 
the  list  "  of  u  London  house:— Pan  for  one  row 
of  reeds,  6s.,  8s.,  10s. ;  one  row  and  half,  14s. ;  two 
rows,  17s.  ;  two  rows  aud  half,  .£1 ;  three  rows, 
.£1  3s.  Bellows:  9in.,  10s.;  10in.,  12s.;  lib., 
13s. ;  14in.,  18s. ;  18in.,  .£1  2s.  6d. ;  21in.,  £1  10s. 
Keyboards:  9in.,  18s.  6d. ;  10in.,  £1  Is.;  12in., 
.£1  5s.;  14iu.,  £1  10s.;  for  4i-row  keys,  £2. 
Reed*,  10s.  per  set.  Carry  these  prices  in  your 
memory,  and  when  a  retail  dealer  makes  his  charge 
you  know  his  profit.  £1  for  a  one-row  pan  would 
be  at  least  200  per  cent,  profit  on  the  maker's  price. 

"  Rudis,"  No.  556,  p.  260  (24214),  can  very  easily 
apply  a  sub-bass  octave  to  his  double- reed  if  it  is  made 
in  the  ordinary  way  and  the  usual  size.  He  will  have 
to  purchase  the  tube-board  and  reeds  I  opine,  and  if 
he  could  get  them  put  into  shape  by  somebody  who 
understands  the  business,  so  much  the  better  for 
him.  I  am  afraid  that  "  Saul  Rymea's  "  suggestion 
would  scarcely  lead  to  such  good  results  as  "  Rudis 
would  like.  The  accompanying  sketch,  Fig.  10, 
will  show  him  how  to  do  it  better  than  a  volume  of 
verbal  explanations.  The  sketch  shows  the  present 
tube-board  at  A,  the  proposed  sub-bass  at  B,  and 
the  mechanism  required  inside  the  wind-chest  at  C. 
I  think  "Rudis"  will  understand  what  is  meant. 
Pray  what  is  the  matter  with  "  Beta,"  No.  565,  p. 
490  (248-41)  r  I  see  be  addresses  himself  to  "  Saul 
Rymea,"  and  1,  therefore,  apologise  for  interfering. 
All  the  same,  what  is  the  trouble?  He  says  he  has 
-'.i-:  from  the  inner  edge  of  front  rail  to  push  pin. 
That  seems  clear  enough  ;  but  "  yet,  from  lack  of 
width,  there  is  only  space  for  about  jin.,  where  the 
bend  depresses  the  push-pin  to  open  the  valve." 
Why,  "  Beta,"  you  are  dreaming !  If  you  do  not 
mean  to  say  there  is  only  .'  in .  between  the  guide- 
board  and  the  bottom  of  the  keys,  what  do  you 
mean  ?  You  have  the  thickness  of  the  key-frame, 
say  $in.,  Jin.  of  padding  under  the  keys  makes  iin., 
and  very  likely  iin.  under  the  key-frame,  wnich 
would  make  lin.  in  a  space  of  2Jin.  by  lin.  Why 
could  you  not  put  in  a  coupler?  Will  "  Beta  "  cast 
his  eye  over  Figs.  3,  4,  5,  6,  and  7,  and  tell  me 
if  he  sees  any  reason  why  he  cannot  use  the  article 
therein  sketched  ? 

Will "  W.  G.,"  p.  490(2 1811),  think  me  hypercritical 
if  I  point  out  what,  indeed,  must  be  obvious  to  him- 
self on  a  second  thought— viz.,  if  you  operate  the 
swell  by  the  foot  or  knee  or  hand,  it  ceases  to  be 
automatic.  Autos — i.e.,  self— is  thrown  out  under 
these  conditions.  Unless  I  misapprehend  the  strict 
meaning  of  tho  word,  thero  is  really  no  such  thing 
made  as  an  automatic  swell.  However,  what  "  W. 
G."  wishes  to  do  he  can  do  more  easily  than  in  the 
fashion  he  figures  it — a  pivoted  bar  running  aoross 
the  whole  width  of  the  instrument,  with  small  lift- 
ing points  attached  to  it,  as  shown  in  Figs.  8  and  9. 
Those  points  rest  under  the  swells,  and  when  E  is 
depressed  ;  n,  b,  c,  and  d  will  rise  and  open  the 
swells.  The  tail-piece,  E,  may  be  operated  either 
with  the  foot,  knee,  or  bellowa^4nQ  latter  way  is 
that  which  is  called  automaticjf-but. on  the starfe,!© 
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instrument,  which  is  the  model  "  W.  G."  is  working 
from,  the  swells  are  opened  by  the  foot.  F  is  a  long 
lever  pivoted  at  the  back  of  the  instrument,  and 
standing  Sin.  or  4in.  in  front  of  the  case,  for  con- 
venience to  the  foot.  G  is  an  iron  rod  passing  from 
E  to  F,  and  connecting  them  together.  When  you 
place  your  foot  on  F  and  press  down  you  depress  E 
and  elevate  a,  b,  c,  and  d.  These  raise  the  swells, 
increase  the  noise,  and— and  that's  all.  Style  10 
has  only  one  feeder  the  whole  length  of  the  action. 
If  be  has  an  engraving  of  the  instrument  he  will 
see  what  look.*  like  two  miniature  shovolH  standing 
out  in  front  of  the  case,  towards  the  right-hand  side. 
The  one  to  the  l  ight  operates  the  swells,  the  other 
the  feeder.  I  hope  "W.  G."  will  understand  the 
rather  rneasre  ^ketches. 

If  "T.  S."  and  the  other  gentlemen  who  are  in- 
terested in  big  hurmonium-makitig  should  experience 
any  difficulty  in  understanding  the  arrangoment  of 
a  large  pan,  after  examining  sketches  1  and  2,  I 
hope  they  will  point  out  exactly  what  it  is.  To 
assist  their  understanding  it  is  needful  to  mention 
that  Fig.  I  is  a  section  at  the  bass  end  ;  Fig.  2 
a  section  at  the  treble  ;  close  to  the  division  in  the 
centre.  The  instrument  contains  7J  sets  of  reeds, 
and  is  known  on  your  side  of  the  water  as  the 
Mustel  organ— ou  this  side  as  the  Mason  and  Hamlin 
orchestral  organ.  It  is  engraved  i  sire,  but  I 
have  filled  iu  the  full  sixes  in  "  plain  figures."  All 
the  divisions  marked  with  a  small  cross  are  move- 
able. Pairs  of  email  fillets  are  put  on  the  end*  of 
the  pan  and  centre  division,  and  those  moveable 
partitions  are  slipped  into  place  after  the  reeds  are 
screwed  ou.  Although  moveable  they  must  be 
perfectly  air-tight  of  course.  The  upper  edgo  is, 
therefore,  covered  with  leather,  and  the  lower  edge 
rests  on  the  valve-bourd  wad,  tho  same  a«  toe 
fixed  divisions.  The  reeds  are  not  drawn  to  scale, 
and  may,  therefore,  be  passed  over  in  the  examina- 
tion. Now  let  it  be  distinctly  understood  that 
whoever  attempts  to  make  such  an  instrument  as 
this  must  first  and  foremost  make  a  full-size 
drawing  of  every  part.  If  in  the  course  of  making 
the  drawiug  any  difficulty  presents  itself,  then  state, 
in  the  plainest  possible  language,  precisely  w  lint 
the  difficulty  is.  If  you  begin  by  making  tho  in- 
strument first  and  the  drawing  afterwards,  you 
may  get  into  as  pretty  a  fix  as  you  like ;  I  for  one 
will  not  help  you  out.  It  is  absolutely  certain  that 
a  man  who  can  afford  to  make  a  good  harmonium 
is  able  to  afford  a  sheet  of  paper  and  a  black  lead 
pencil.  You  may  not  believe  it,  but  it  is  neverthe- 
less true  also,  that  the  man  who  has  not  brains 
enough  to  set  his  job  out  ou  paper  i3  utterly  in- 
capable of  setting  it  out  in  wood  or  iron.  Never 
begin  a  piece  of  work,  from  which  you  expect  to 
derive  either  pleasure  or  profit,  without  first  having 
a  clear  idea  of  how  it  is  to  be  done.    Verlum  sap. 

Having  taken  the  trouble  to  fix  up  a  coupler  of  tho 
kind  shown  in  Figs.  3,  4,  5,  and  6,  I  find  I  was 
mistaken  in  thinking  it  would  go  into  lin.  in  height ; 
but  if  "Beta"  is  satisfied  with  a  crooked  wire 
coupler,  it  will  go  into  the  space  he  has  at  command. 
Were  I  in  his  place  I  would  lower  the  instrument  in 
the  case,  and  raise  the  keys  to  the  requisite  height 
for  the  coupler  shown  iu  the  figures  ;  the  space  re- 
quired for  it  is  2  J  by  ljin.  He  can  buy  the  coupler  or 
make  it.  The  levers  are  of  thin  brass,  mounted  on 
beech  or  other  hard  wood  pivot  blocks.  The  plat- 
form shown  at  L,  Fig.  6,  is  of  cherry  or  sycamore ; 
the  projecting  pin  at  M,  Fig.  4,  is  one  of  three  or 
more  pins  drivou  into  the  edge  of  the  platform, 
underneath  which  the  slide  works  in  raising  tho 
coupler  to  position.  I  should  judge  from  "  Beta's  " 
letters,  that  he  will  have  little  difficulty  in  under- 
standing how  it  works.  Fig.  3  is  a  plan  ;  Fig.  4, 
section  of  platform  full  size ;  Fig.  5,  the  lovers 
mounted  half-size :  Fig.  6,  the  relative  positions  of 
keys,  push  pin,  and  platform  with  slide ;  Fig.  7 
■hows  part  of  the  slide.  If  he  wants  to  buy  it,  I 
suppose  it  can  be  had  from  the  Munroe  Company's 
agent,  but  I  don't  know  the  price. 

Fig.  11  shows  a  very  simple  method  of  con 
necting  tho  stops,  and  may  help  F.  Bird  out  of 
bis  trouble- 
Allow  me  to  congratulate  our  "  Harmonious 
Blacksmith  "  on  his  recovery,  and  may  I  also  ex- 
press the  wish  that  long  years,  and  many  of  them, 
may  elapse  'ere  we  again  miss  his  always  instruc- 
tive, oftimes  amusing,  and  never  verbose  contribu- 
tions to  the  pages  his  ready  pen  and  readier  wit  have 
so  long  adorned.  Eleve. 

SWIMMING. 

[10762.]— Thk  explanation  of  the  alleged  pheno- 
menon given  by  "  C.  S.,"  and  advocated  by  "  Law 
Student"  (let.  10087,  No.  575),  is  still  wrong,  even 
supposing  that  .Siemens'  bathometer  works  to  perfec- 
tion. A  body  floating  iu  water  U  in  exactly  the 
same  position  us  if  it  were  balanced  with  an  equal 
weight  in  a  pair  of  scales.  The  lower  surface  of 
the  body  presses  on  tho  water  and  the  water  presses 
upwards  against  the  body— familiarly  speaking, 
that  is,  of  course,  in  reality  tho  upward  pressure  is 
a  resultant  of  the  downward  pressure  of  the  water 
surrounding  tho  body.  Anything  which  diminishes 
the  weight  of  the  body,  and,  therefore,  its  pressure 


downwards,  diminishes  in  exactly  the  same  ratio  the 
weight  of  the  water,  and,  therefore,  its  power  of 
pressing  upwards,  and  the  equilibrium  is  the  same 
as  before,  and  the  body  remains  immersed  to  exactly 
the  original  depth.  If  floating  body  and  water 
could  be  taken  to  1 ,000  miles  above  the  earth  the 
result  would  still  be  the  same.  Weight  and  density 
must  not  be  confounded.  Weight  is  iu  a  certain 
sense  an  absolute  term,  density  a  comparative  one, 
as  between  substances  of  different  specific  weights. 
Thus,  an  iron  pound  weight  being  taken  from  the 
equator  to  the  pole,  would  not  be  altered  in  density, 
but  would  be  decreased  in  weight  about  ris-  I  think 
the  alleged  phenomenon  is  not  imaginary.  I  .have 
often  thought  I  noticed  it  myself  in  swimming  from 
shallow  water  to  water  only  30  feet  deep.  1  attri- 
buted it  to  the  deep  water  being  colder  than  the 
shallow  on  account  of  the  action  of  the  sun  on  the 
latter,  but  there  may  be  something  in  two  other 
roa?ons  suggested — the  nearer  approach  to  a  ver- 
tical position  (though  I  am  pretty  sure  that  was  not 
tho  reason  in  my  case),  and  the  greater  freedom  for 
tho  displaced  wator.  "  Law  Student"  will  notice 
that  Mr  Siemens  uses  a  spring— a  constant  force — 
with  which  to  compare  the  variable  force  of  gravity. 
I  should  like  to  know  how  it  is  compensated  for 
temperature.  Guido. 


ri07C3.]— Yoim  correspondent  Charles  Slagg. 
ha*,  I  think,  drawn  a  false  analogy  between  tho 
bathometer  of  Dr.  Siemens  and  a  pereon  swimming 
or  floating  in  deep  and  shallow  water.  As  you,  Mr. 
Editor,  pointed  out  in  your  note  to  letter  10737,  it 
is  a  question  of  tho  "  relative  buoyant  qualities  of 
shallow  and  deep  water."  In  the  case  of  tho  batho- 
meter the  weight  of  the  mereury  column — a  weight 
varying  with  tho  depth  of  water — is  balanced  by 
spiral  springs.  The  springs  themselves  are  not 
affected  by  the  variable  force  of  gravity,  and,  con- 
sequently, indications  are  obtained  of  the  different 
forces  of  attraction  exerted  on  tho  mercury  column. 
I  siivpcct  that,  if  Dr.  Siemens'  instrument  had  its 
mercury  counterbalanced  by  weights  and  cords,  it 
would  indicate  a  perpetual  zero.  Now.  take  the 
case  of  a  floating  body  which  is  balanced  by  tho 
weight  of  water  it  displaces.  When  gravity  exerts 
a  less  force  upon  this  body,  it  exerts  also  a  less 
force  on  tho  surface  water  in  which  tho  body  floats. 
Therefore,- in  the  instance  of  a  ship  at  sea,  its  water 
line  will  remain  the  same  over  whatever  depth  it 
may  be  sailing.  The  proportion  that  exists  between 
tho  specific  gravity  of,  say,  the  human  body  and 
water  is  invariable,  however  much  their  specific 
gravities  may  change  in  accordance  with  the  vari- 
able density  of  our  earth  at  different  points.  A 
body  weighs  less  at  the  equator  than  at  the  poles  ; 
but  it  would  bo  impossible  to  prove  this  w'th  an 
ordinary  balance,  as  tho  counterweight  would  be 
affected  in  tho  same  way  as  the  body  under 
experiment.  W.  S.  H. 

[10764. J— Mr.  Slaoo,  in  letter  10738,  doubts 
whether  a  body  floating  in  deep  water  displaces 
exactly  the  same  amount  as  the  same  body  in 
shallow  water  of  the  same  density.  I  do  not  profess 
to  know  from  actual  experiments,  but  surely  it 
must  be  so,  for,  admitting  variation  in  gravity,  the 
body  itself  and  the  water  it  displaces  being  of  the 
same  height  will  bo  equally  affected  by  such  varia- 
tion. The  variation  in  the  density  of  the  water  due 
to  the  variation  of  gravity  would  lie  infinitesimal, 
water  being  so  very  slightly  compressible.  I,  like 
many  others,  prefer  deep  water,  and  find,  or  fancy 
I  find,  it  easier  to  swim  in  the  former.  At  the 
same  time  I  have  not  tho  slightest  idea  why. 

P  S. — In  the  bathometer  the  varying  gravity  is, 
as  I  understand  it,  measured  against  tho  constant 
force  of  springs.  H.  B. 


[10765.]— In  reading  oyer  the  correspondence  on 
the  above  it  struck  me,  if  it  be  easier  to  swim  in 
deep  than  shallow  water,  vessels  would  be  sensibly 
depressed  in  the  water  on  approaching,  and  raised 
on  leaving  land.  I  do  not  positively  know  that  such 
is  not  the  case,  but  I  never  heard  a  remark  of  any 
kind  regarding  tho  fact,  if  it  be  so.  Besides,  sup- 
posing such  to  be  the  case,  it  is  unlikely  that  it 
would  remain  without  attention,  now  that  so  much 
legislation  is  being  directed  to  load-line  of  ships.  It 
may  be  urged  that  it  is  next  to  impossible  to  ascer- 
tain tho  draught  of  a  ship  at  sea  on  account  of  the 
continual  swell — still  I  submit  that  a  rise  or  fall  of 
4  to  6  inches  could  hardly  remain  unnoticed  by 
those  on  board  whose  duty  is  continually  to  note 
any  chancre  of  condition,  Ac,  of  the  ship,  and  some 
day  would  surely  prove  sufficiently  calm  to  get  an 
approximation  olose  enough  to  dispel  the  notion  of 
a  rise  or  else  excite  their  suspicions.  "  Xenophon's" 
remark  seems  to  be  a  good  answer  to  the  question — 
viz.,  the  gravity  of  the  floating  body  and  the  water 
decrease  or  increase  in  the  same  ratio.  "  C.  S." 
quotes  and  agrees  with  this,  and  goes  on — "  But 
water  is  incompressible  and  remains  of  the  same 
density  (at  the  Bame  temperature),  whatever  be  the 
external  forces  acting  upon  it,  and  is  of  the  same 
density  oVer  deep  as  over  shallow  wator.  Whether 


the  force  of  gravity  acting  upon  it  be  great  or  small 
it  cannot  alter  its  level :  but  a  body  floating  in  it  is 
drawn  down  more  or  less  as  the  force  of  gravity  is 
greater  or  less."  Of  course  the  floating  body  is 
drawn  down  with  more  or  less  force  according  to 
the  gravity,  but  the  water  at  the  same  time  is  being 
drawn  down  by  the  very  same  increased  or  dimi- 
nished gravity.  The  changes  of  gravity  in  the 
body  and  the  water  equalise  each  other,  and  the  lino 
of  flotation  remains  the  same ;  but  this  is  only 
repenting  "  Xenophon's"  axiom.  I  think  "C.  8." 
must  Iw  mistaken  about  the  swimmer  being  able  to 
take  more  air  into  his  lungs  on  account  of  Ha 
rarefaction. 

I  have  not  seen  the  notice  of  Siemens'  bathometer 
and  do  not  know  whether  it  indicates  depth 
immersion,  as  "  Law  Student"  does  not  say.  Pre- 
suming it  does  so  (without  immersion),  I  imagine  it 
does  not  affect  the  question,  as  tho  indication  would 
depend  on  the  reduced  we  ight  on  the  springs  over 
the  "  deeps" — tho  reduced  gravity  of  the  mercury — 
without  reference  to  tee  reduced  gravity  of  tho 
water.  If  water  was  otherwise  as  suitable— perhap* 
mereury  is  used  on  account  of  its  great  specific 
gravity — I  do  not  see  why  a  bathometer  might  nc 
1)0  made  with  it,  and  of  course  the  line  of  buoyancy 
of  wator,  if  it  had  one,  would  always  be  the  same. 
Tho  bathometer  being  used  withont  immersion  is,  of 
course,  only  a  supposition  ;  hut,  until  I  hear  it 
indicates  depth  someway  depending  on  tho  changing 
of  tho  gravity  of  the  water  compared  with  that  of 
the  mercury,  I  am  inclined  to  believe  that  there  is 
equal  caso  in  swimming  in  deep  and  shallow  water. 

C.  J. 


her 

cut 


[10766.]—  I  think  my  former  point  will  be 
clearer  to  "  C.  8."  (who  write*  on  this  subject  on 
p.  662)  if  I  remind  him  that  the  fundamental  pro- 
position in  the  theory  of  floating  bodies  is  that 
the  matt  of  water  displaced  is  equal  to  tho  whole 
mass  of  the  body  floating.  No  change  in  the 
absolute  force  of  gravity  can  change  tho  mass  of 
the  body  floating,  and,  as  "  C.  S."  himself  notices, 
water  is  practically  incompressible,  so  that  the 
same  mass  of  water  always  occupies  the  same  space 
nearly.  "  C.  S."  seems  to  have  confused  together 
density  and  specific  gravity,  one  of  which  changes 
with  gravity,  and  the  other  docs  not,  or  only 
directly. 

On  page  71  "  Law  Student"  notices  an  instram< 
for  measuring  the  depth  of  the  sea  by  changes  i 
the  force  of  gravity.  This  instrument  evidently 
measures  the  absolute  force  of  gravity,  changes  in 
which,  it  will  bo  seen  from  what  I  have  said  above, 
make  no  difference  to  bodies  floating  in  water.  Be- 
sides, this  instrument  must  ho  very  delicate,  and  I 
would  ask  "  Law  Student"  whether  he  finds  it  much 
eosiertowalk  quickly  when  the  barometer  is  at  21*  9in. 
than  when  it  is  at  30in.  ;  or  docs  he  think  he  would 
uotice  if  the  temperature  of  a  room  were  gradually 
raised  through  1°  Fahr.,  which  would  be  clearly 
marked  on  the  theremomoter.  May  not  imagina- 
tion, and  perhaps  the  temperature  and  the  form  of 
waves  in  deep  water,  have  something  to  do  with  this 
question  P  Xenophon. 

DEAR  MEAT— CHEAPER  FOOD. 

[10767.] — The  opinions  of  the  several  authoriti 
cited  by  your  correspondents  us  to  the  compositio 
of  various  kinds  of  food  certainly  do  conflict  to  « 
astonishing  degree,  but  surely  no  sane  man  believes 
as  Dr.  Carpenter  would  have  us  believe,  that  boil" 
beef  is  six  times  more  nutritious  than  bread.  Th! 
is  undoubtedly  attempting  to   prove  too  mnc 
Any  one  can  test  for  himself  the  superior  staying 
power  of  n  breakfast  of  say,  8oz.  of  wheat-meal 
porridge  and  brown  bread,  compared  with  a  break- 
fast of  half  a  pound  of  meat,  and  in  point  of 
digestibility  nothing  can    be  absorbed   into  the 
system  with  less  difficulty  than  the  former.  The 
nutrient  property  of  many  <  f  our  roost  delicious 
fruits  is  less  than  1  per  cent.,  and  yet  tho  most 
perfect  health  and  strength  may  be  maintained  upon 
a  moderate  diet  of  brown  bread  and  IrAjft 

With  iv-peet  I"  ;''>"  h.Iyu  of  meat  as  diet 

set  forth  in  tho  quotation  given  by  Mr.  Pocock 
from  Dr.  Parkes,  the  following  extraot  from  Dr. 
Lee's  essay  on  the  "  Primitive  Diet  of  Man"  may 
be  instructive  : — "  There  is  nothing  in  the  organised, 
tissue  of  tho  animal  which  was  not  in  the  plan' 
gave  the  excr'mentitiaus  elements  of  itself.  A 
flesh  is  grass,  and  something  moro ;  otherwise 
grass  would  be  flesh,  which  it  is  not.  Tho  three 
kinds  of  aliment — 1,  tho  inorganic  ;  2,  the  fat 
constituents  of  fuel  and  organisation  ;  3,  the 
nitrogenised,  or  plastic  nutrient  substances — are 
originally  contained  in  the  products  of  the  field  and 
orchard.  To  procure  them  through  the  blood  and 
intercession  of  an  ox  or  a  hog,  after  months  of 
feeding  and  fattening,  during  which  the  body  of 
the  beast  has  been  many  times  over  burnt  up  and 
dissipated  in  the  processes  of  combustion  and  was 
necessarily  involved  in  eating,  breathing,  and  livi 
is  certainly  a  circuitous  and  wasteful  method,  whi 
would  demand  very  weighty  compensations  to  vin 
cate  it.  As  a  matter  of  clear  calculation,  to  sel 
a  medium  example,  it  can  l»c  s.bowu  that  £3 
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of  wheat  would  rontons  as  much  tho  waste  of  the 
body  as  £12  worth  of  English  beef." 

As  to  the  important  salts  and  iron  in  flesh-food, 
•here,  mar  we  ask,  does  the  animal  obtain  them  if 
not  from  the  vegetable  kingdom  ?  So  in  like  manner 
can  we  obtain  ju*t  what  mineral  substances  we 
require  for  our  bodies.  Hear  what  Molescbotte 
>ays  in  his  "  Theory  of  Nutrition  "  (quoted  by  Dr. 
Lew) :—  "The  legumes  (vegetables)  are  superior  to 
n'3t  in  the  abundance  of  solid  constituents  which 
they  contain,  and  while  the  amount  of  albuminous 
substances  may  surpass  that  in  meat  by  one-half, 
\h<  constituents  of  fat  and  the  salts  are  also  pre- 
tectal greater  abundance." 

As  regards  the  digestibility  of  various  kinds  of 
food,  I  will  give  a  few  of  the  results  obtained  by 
Dr.  Beaumont  from  observation  in  the  case  of  St. 
Martin,  showing  the  time  occupied  in  digesting: — 
Soft  boiled  rice,  lh. ;  barley  soup,  lh.  30m. ;  potatoes, 
bruit,  parsnips,  2h.  30m  .;  bread  (fresh),  3h.  15m. ; 
roast  beef,  3h.  ;  roast  mutton,  3h.  15m.;  roast  pork, 
in.  I'm. 

Vegetarianism,  however,  as  one  of  its  disciples 
hs«  »aid,  is  not  so  much  to  be  argued  aa  tried. 
Speaking  from  experience,  I  never  had  such  perfect 
health  in  my  carnivorous  days  as  now,  and  my 
enjoyment  of  life  has  been  immeasurably  heightened 
by  the  closer  approximation  the  practice  has 
enabled  me  to  attain  to  a  sound  mind  in  a  sound 
body. 

%,  Cowley-road,  Brixton        B.  W.  Francis. 


VENTILATION  OP  COAL-MINES  BY 
COMPRESSED  AIR. 

[107(18.}— In  your  last  week's  number  yon  gave  an 
outliaeof  Mr.Newton'»[Mr.  Hedley]  method  of  venti- 
Uting  mines,  and  that  gentleman  cannot  beacquainted 
with  the  various  mechanical  modes  that  are  in 
existence  for  the  ventilation  of  collieries.  In  faot, 
from  his  treatment  of  the  subject,  it  is  questionable 
■hether  he  understands,  practically,  anything  about 
the  underground  workings  of  a  colliery. 

The  beat  managed  collieries  are  now  ventilated  on 
the  Ian  system,  the  fan  being  fixed  near  to  the  top 
of  the  upcast  shaft,  and  as  it  exhausts  the  air  from 
the  pit  fresh  air  rushes  down  the  downcast  shaft  to 
ili  up  the  vacant  space— thus  causing  a  continual 
drcnlation  of  fresh  air  through  the  workings  of  the 
mine. 

The  mode  of  ventilation  by  the  fan  is  a  great  im- 
provement on  the  older  mode  of  ventilation  by  the 
forMc*. 

In  sf.me  collieries  compressed  air  is  carried  into 
the  pit  to  work  underground  machinery,  where 
kanlage  or  holing  is  done  by  machinery,  and  for 
neb  purposes  it  is  much  preferable  to  steam  ;  but  to 
etrrv  compressed  air  through  pipes  to  ventilate  the 
•hole  workings  of  a  colliery,  is  out  of  the  qnestion.  It 


perhaps.  I  afterwards  tried  quicksilver  with  only 
moderate  results,  as  I  had  not  enough.  Finally  I 
tried  molten  sealing-wax,  keeping  it  hot  over  a  lamp, 
and  when  the  form  was  best  covered  it  to  keep  off 
dust,  and  cooled  it  slowly  while  still  revolving.  The 
surface  retained  a  pretty  j»ood  polish,  but  tho  figure 
seemed  to  have  changed  in  cooling.  Its  diameter 
was  about  4in.,  focus  perhaps  2ft.  It  would  show 
an  image  of  a  bright  object  on  a  sheet  of  paper,  but 
not  very  distinct.  Here  my  experiments  ended, 
and  the  idea  was  consigned  to  a  note-book  among  a 
large  number  of  similar  brethren.  What  a  grand 
thing  it  would  be  if  specula  could  be  made  with  molten 
glass  or  some  metal,  in  this  manner !  But  I  doubt 
its  possibility— the  cooling  is  the  difficulty. 

Guido. 


[10770.]— In  reply  to  H.  Watson  (10690,  p.  72) 
there  would  be  a  difficulty  in  depositing  such  a 
bright  metallic  surface  as  be  would  require  upon  a 
non-conducting  surface.  .  This  wonld  need  black- 
leading,  and  that  tarnishes  the  deposit.  Possibly 
the  phosphorus  process  might  do  better,  but  I  fear 
the  whole  process  would  fail  from  other  causes. 
Good  as  the  form  may  appear  to  be,  it  seems  almost 
certain  that  it  would  be  defective  for  optical  pur- 
poses. The  surface  would  solidify  first,  and  would 
contract  over  the  lower  liquid,  producing  a  surface 
which  would  consist  of  minute  ripples.  Tho  plan 
has,  in  fact,  been  tried  repeatedly,  and  always 
failed.  No  doubt  an  approximate  mirror  might  be 
obtained  and  be  perfected  by  polishing,  but  whether 
it  would  be  worth,  doing  without  producing  a  perfect 
finish  at  ouce  is  a  matter  for  those  moro  conversant 
with  the  subject  than  myself.  Sigma. 

SPELLING  BY  SOUND. 

[10771.]— I  have  read  "  J,  K.  P.'s  "  criticism  of 
Mr.  Jones's  letter,  on  spelling  by  sound,  with  very 
considerable  amazement.  Its  quantum  vnleat " 
is  to  my  mind  infinitely  little,  and  until  "  J.  K.  P." 
ha«  more  thoroughly  mastered  the  subject  he  will 
find  it  decidedly  advantageous  not  to  allow  himself 
to  bo  drawn  into  a  controversy  on  the  matter.  I 
beg  to  endorse  most  emphatically  Mr.  Jones'  state- 
ment that  "  tho  intention  of  alphabetic  writing  is  to 
indicate  the  sound  or  pronunciation  of  words,"  and 
this  applies  equally  to  a  comparatively  pure  langua^o 
like  German,  or  an  extremely  composite  one  liko 
English.  Hear  what  Dr.  Johnson  says  :  "  Language 
was  at  its  beginning  merely  oral,  and  all  words  of 
necessary  or  common  use  were  spoken  before  they 
were  written,  and,  while  they  were  unfixed  by  any 
visible  signs  must  have  been  spoken  with  great 
diversity,  as  we  now  observe  those  persons  who 
cannot  read  to  catch  sounds  imperfectly,  and  to 
utter  them  negligently.  When  this  wild  and  bar- 
barous jargon  was  first  reduced  to  an  alphabet, 
i» not  practicable,  and,  even  if it  were  so,  it ;  would  be  1  eTerv  penman  endeavoured  to  express  as  he  could 


nth  an  additional  burden  on  the  working  expenses 
tiat  no  colliery  could  be  worked  at  a  profit. 

Then,  as  to  Mr.  Newton's  system  of  lighting 
nines,  if  he  had  been  acquainted  with  the  under- 
ground arrangements  of  a  colliery  he  could  not  have 
pronDlgated  snch  a  theory.  The  greatest  danger 
trom  explosions  by  gas  in  a  pit  is  not  in  the  main  air 
*»J«  and  travelling  roads,  but  in  the  working  faces, 
wrs  gas  is  given  off  from  the  breaks  in  the  roof, 
«w  from  the  goafs  behind.  These  working  faces  are 
motion  daily,  and,  with  tho  timbering  and  packs 
"nmred  for  the  safety  of  tho  roof,  gas  piping  or 
arMe  boss  wonld  be  of  no  use  here.  It  is,  there- 
fore, better  to  continue  the  use  of  the  safety  lamp 
n'Ofh  places,  until  the  ventilation  passing  through 
w*  workings  of  the  colliery  is  increased  to  such  an 
"tent  as  to  dilute  all  noxious  ga«es,  so  that  the  pits 
o»y  be  worked  by  the  naked  light,  as  is  done  in 
the  best  managed  collieries  that  are  worked 
on .the  long-wall  system  in  this  Derbyshire  district. 

toe  subject  is  one  of  great  importance,  and  I  hope 
"w  "ome  of  your  mining  readers  will  follow  it  up. 

APril  3-  A  Derbyshire  Collier. 


UBW  METHOD  OP  PARABOLISLNG 
SPECULA. 

KC9.]_Harry  Watbon  must  take  to  heart 


the  sounds  which  he  was  accustomed  to  prouounce 
or  to  receive,  and  vitiated  in  writing  such  words  as 
were  already  vitiated  in  speech.  The  powers 
of  the  letters  when  they  were  applied  to  a  new 
language  must  have  been  vague  and  unsettled,  and 
therefore  different  hands  would  exhibit  the  same 
sounds  by  different  combinations."  And  the  resnlt 
of  this  absence  of  definite  rules  for  indicating  the 
pronunciation  is  that  of  the  50,000  words  in  our 
language  there  are  only  fifty  in  which  the  names 
of  the  letters  taken  consecutively  give  the  sound  of 
the  word. 

But,  granting  for  a  moment  that,  as  a  trifling 
compensation  for  such  a  preposterous  disagreement 
between  tbe  orthography  and  tho  orthoepy,  the 
written  language  does  indicate  the  etymology,  what 
good  purpose  is  served?  What  benefit  does  an 
acquaintance  with  the  subject  confer  upon  the 
masses  of  the  people?  For  philologists  and  lin- 
guists it  may  be  a  very  interesting  study,  but  that 
it  is  systematically  neglected  or  imperfectly  taught 
may  be  proved  by  asking  persons  of  ordinary  educa- 
tion the  derivation  and  radical  meaning  of  a  few  of 
our  most  common  words  and  noting  the  ignorance 
displayed.  I  contend,  however,  that  the  spelling  of 
a  majority  of  our  words  does  not  indicate  the  ety- 
mology more  dearly  than  would  be  the  case  if 
they  were  at  once  written  phonetically.  Altera- 
tions in  the  spelling  of  Anglo-Saxon  words  would  have 


J*  proverb  that  there  is  nothing  new  under  the  sun.    been  continually  going  on.    Compare  the  following 


•** experimenting  in  exactly  the  same  manner  as 
oawlf  more  than  18  months  ago  when  my  sudden 


!*ao?al  to  the  country  put  a  stop  to  my  "original 

^'j"".'"  an<1  1  am  quito  PreP*re<1  to  find 
,7*     «ea  is  as  old  as  my  own  maternal  grand- 

I  tried  the  following  with  considerable 

'wr*>».    I  placed  B  round  vessel  of  water,  about  I  cleno." 


specimen  from  Wycl  iffe's  translation  of  the  Bible 
(to  go  no  further  back)  with  the  present  ortho- 
graphy :  "  Forsothe  when  Jhesus  hadde  comen 
douu  fro  the  hil  many  enmpanyes  folewiden  hym. 
And  loo,  a  lepronse  man  oummynge  worsbipide  hym, 
sayinge,  Lord,  yif  thou  wolt  thou  maist  make  me 


\    a-     P1*6*1  *  roomi  vessel  of  water,  about  I  cleno. 

•w.  diameter,  with  perpendicular  sides,  on  an  1     Will  any  one  pretend  to  say  that  if  the  above  sen- 

^mponsed  revolting  table  connected  by  a  band   x   —  ..  —  ->       .  - ........    ■  •    <■  -. 

J~  *  P«t'y  heavy  fly-wheel,  which  was  turned 
j^Jy'r  °y  »n  assistant  to  the  tuneful  tioking  of 
iS't  »  *  *  F*4  M  on  staircase,  removed 
ItttJ™  .^.'"'n'tb,  was  selected  for  experiment, 
M  to*  witching  hour  of  night  the  apparatus  was 
£ »  work  while  1  looked  over  tho  banisters  with  a 


St- focus 


Ife  mi?  m*Rn>f.ving  glass.    An  inverted  image  of 
ru  name  soon  hove  in  sight,  and  on  examination 
«™«  remarkably  dhstiact  with  a  focus  of  5  or  6ft. 


tences  were  rendered  into  modern  English  and 
written  phonetically,  the  etymology  would  be  more 
obscure  than  by  our  present  spelling?  Then  again, 
the  very  provincialisms  which  seem  to  "J.  K.  P." 
such  an  obstacle  to  the  spelling  reform  are  mainly 
the  OUtsTOwth  of  our  want  of  system  and  the  con- 
sequent difficulty  of  teaching  persons  to  read.  I 
am  aware  that  every  nation,  even  the  Italian,  has 
provincialisms  to  a  greater  or  less  extent,  but 


people  to  read  (a  very  inexcusable  state  of  things), 
and  thus  to  correct  their  pronunciation.  What  self- 
taught  young  man  has  not  experienced  the  mortifi- 
cation of  being  corrected  in  his  pronunciation  of 
words  (with  which  extensive  reading  may  have 
rendered  his  eye  familiar)  by  more  fortunate  indi- 
viduals who  inconsiderately  constitute  correct  pro- 
nunciation the  criterion  of  his  general  acquire- 
ments. 

The  adoption  of  the  spelling  reform  advocated 
by  Mr.  Isaac  Pitman  would  relieve  all  persons  who 
could  read  from  uncertainty  and  doubt  in  this 
respect,  and  gradually  eradicate  tho  provincialisms 
by  providing  an  absolutely  truthful  standard. 

The  ability  to  sing  Italian  and  read  German  as 
they  are  written  is  convenient,  undoubtedly,  but  I 
would  venture  to  submit  that  inasmuch  as  the 
children  of  these  countries  can  be  taught  to  read 
in  as  many  months  as  it  takes  years  to  teach 
English  children,  the  advantngo  is  something  more 
than  a  mere  "  convenience,"  as  "  J.  K.  P." 
terms  it. 

As  regards  "the  unfortunate  foreigner,"  for 
whom  "J.  K.  P."  feels  such  compassion,  I  should 
like  to  know  what  assistance  the  etymology  of  our 
language  in  its  present  dress  is  to  him  in  his  study 
of  our  tongue.  Notoriously,  the  spelling  is  the 
great  stumbling  block.  Professor  Grimm,  the 
celebrated  German  philologist,  remarks  that 
"English  .  .  .  appears  destined  by  nature  more 
than  any  other  that  exists  to  become  the  world's 
language.  Did  not  a  whimsical  antiquated  ortho- 
graphy stand  in  the  way  the  universality  of  this 
language  would  be  Btill  more  evident." 

The  introduction  and  adoption  of  "  phonotypy  '* 
would  be  attended  with  a  very  trifling  inconvenience. 
Half  an  hour's  study  would  enable  persons  of 
ordinary  intelligence  to  read  it,  and,  as  for  an 
"  intelligent  foreigner  "  taking  "  fonetik  nux  "  to* 
refer  to  "  nux  vomica,"  the  thing  is  too  ridiculous 
to  argue  about. 

I  may  just  add  that  I  do  not  approve  of  Mr. 
Jones's  proposals  for  simplifying  our  spelling.  I 
admit  that  there  are  practical  difficulties  in  tbe  way 
of  the  adoption  of  Pitman's  system,  but  all  valuable 
reforms  are  obstructed  by  "  practical  difficulties." 
An  attempt  to  tinker  our  effete  orthography  would 
evoke  but  little  enthusiasm.  Englishmen  are  slowly 
roused,  but  when  once  they  are  fairly  shown  what  a 
"  refuge  of  lies  "  our  spelling  is,  they  will  demand 
nothing  short  of  a  sweeping  reform. 

S.  W.  Francis. 

"  GENTLE  MENS'  8TAT8." 
[10772.1 — I  have  been  much  interested  with  the 
letters  that  have  from  time  to  time  appeared 
in  your  columns  on  the  above  subject,  especially  with 
that  of  Mr.  Stanley  (letter  10652)  in  your  number 
of  March  21th.  Having  had  long  experience  of  the 
important  and  salutary  advantages  resulting  from  a 
continuous  wearing  of  stays,  during  a  period  of  58 
years,  and  being  now  in  my  72nd  year,  I  can  bear 
ample  testimony  to  the  great  benefits  derived  from 
their  use.  Being  blessed  with  sound  health,  and 
still  capablo  of  following  a  profession  requiring 
great  activity,  I  have  not  had  occasion  for  medicine 
or  medical  assistance  of  any  kind  during  the  last  40 
years,  which  extraordinary  and  truly  satisfactory 
state  of  affairs  I  have  good  reason  to  assign,  in  a 
great  measure,  to  the  health-conserving  aid  of  stays. 
The  first  occasion  of  my  wearing  stays  was  a 
bending  inwards  of  the  spine  when  I  was  about  14 
years  old,  caused  by  too  rapid  a  growth,  especially 
of  the  upper  parts  of  the  body,  the  weight  of  the 
head  and  shoulders,  &c,  being  greater  than  the 
spinal  column  was  then  well  able  to  sustain.  But 
by  the  use  of  long  and  rather  stiff  Btays  which 
transferred  the  greater  part  of  the  weight  of  the 
head  and  shoulders  to  the  hips,  in  the  course  of  a 
year  or  two  all  tendency  to  spinal  curvature  was 
removed,  but  the  pleasant  support  and  comfort  that 
the  stays  afforded  had  become  so  agreeablo  and 
satisfactory  that  their  use  was  persevered  in,  and  has 
been  ever  since  The  stays  I  wear  are  made  of  the 
verybeststoufcoutil ;"  they  have  a  strong  and  wide 
steel  bu9k  in  front,  also  two  steel  bones  at  the  back 
to  yield  special  support  to  the  spine.  The  lace  holes, 
22  in  number,  are  pl&ced  cl  se  to  the  back  edge,  or 
rather,  I  should  say,  behind  the  front  edge  of  these 
spine  steels,  as  in  that  position  they  receive  the 
strain  of  the  lacing  in  the  best  manner ;  the  rest  of 
the  stay  is  filled  in  with  whale-bones  judiciously 
placed  —  the  whole  stay  being  carefully  fitted  to 
the  form  of  the  body,  so  that  no  undue  or  localised 
pressure  is  felt,  but  a  general  support  of  a  most 
agreeable  kind  diffused  over  the  surface  covered  by 
them.  My  height  is  5ft.  lOin.  The  busk  is  20in. 
long ;  the  steels  at  the  back  are  10 in.  long ;  the  stays 
come  well  up  under  the  arm-pits,  and  reach  down 
well  over  the  bips.  I  lace  in  front,  then  twist  the 
stays  half  round,  so  as  to  bring  the  busk  quite 
central  in  front,  then  tighten  up  the  lacing  behind ; 
tho  time  occupied  in  pulling  on  my  stays,  including 
lacing,  is  21  minutes.  I  strongly  recommend  long 
stays,  as  they  not  only  yield  the  most  agreeable 
support  and  general  feeling  of  comfort,  but  what  is 
of  much  importance,  they  remove  the  chance  of  any 


they  also  are  generally  owing  to  tne  inability  of  I  tendency  to  localised  pressure,  a  source  of  discom- 
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fort  when  short  stays  or  belts  are  worn.  As  before 
said,  the  great  sanitary  vnlue  of  stays,  such  as  I 
have  described,  is  their  properly  of  transferring  a 
very  considerable  portion  of  the  weight  of  the  npper 
parts  of  the  body  from  the  spinal  column  to  the 
hips,  and  in  so  doing  removing  the  cause  of  a  feeling 
of  weariness  and  exhaustion,  often  resulting  in  pains 
which  are  in  many  cases  erroneously  ascribed  to 
rheumatism,  lumbago,  &c.  Stays  also  have  the 
effect,  by  their  supporting  action,  of  permitting  the 
important  functions  of  the  intestines  to  have  more 
free  action  than  they  have  when  subject  to  the  com- 
pressive action  of  the  unsupported  weight  of  the 
parts  above  them.  I  trust  these  remarks  may  be 
considered  worthy  of  a  place  in  your  columns,  and 
acceptable  to  some  of  your  readers.  72. 


the  correction — viz.,  that  the  radial  heat  from  a 
Bunsen  burner  is  not  so  great  (with  exactly  the 
Rame  gas  supply)  when  the  air  is  on  and  a  true 
Bunsen  flame  is  burning,  as  when  the  air  is  burned 
off  and  a  luminous  flame  is  produced.  When  I  can 
test  it,  I  take  nothing  for  granted,  and  therefore  I 
give  the  following  results  of  my  experiments,  follow- 
ing my  correction  as  above.  I  took  a  delicate  thermo- 
meter with  a  large  and  easily-seen  scale,  centigrade. 
Results : — 


With  a  true  rose 
Bunsen  flame. 
L  291 

2.  fell  to  3l| 

3.  fell  to  33i 


rose  to 
rose  to 
rose  to 


With  a  rose 
Bunsen  burner 

without  air. 
...  334 
...  36* 

..  m 


RADIOMETERS. 

[10773.}—"  B.  P.  A."  will  not  be  "  any  the  wiser" 
after  reading  my  letter  (10590),  unless  he  is  willing 
to  go  fully  into  my  meaning  and  give  a  fair  criticism. 
At  any  rate  I  do  not  suppose  that  any  one  can  be 
much  wiser  from  knowing  a  mere  theory,  which  is 
put  forth  not  to  teacb,  but  to  lead  to  inquiry  and 
thought.  I  have  been  vainly  waiting  for  a  good 
found  criticism  that  might  teach  me  something,  but 
my  generalisations  have,  when  noticed,  beeu  met  by 
some  specialisation.  Although  I  did  not  »ay  that  I 
had  any  theories  about  the  radiometer,  "  B.  P.  A." 
has  rightly  guessed  that  I  have.  I  have  not  had  time 
to  work  out  my  ideas  on  that  subject  for  these  pages, 
as  I  intended  to  do,  bit  by  bit,  and  I  can  now  give 
only  the  bint  outline  of  them.  Since  "  B.  P.  A." 
has  so  requestod,  "  B.  P.  A."  will  now  understand 
that  it  is  not  "  his  fault "  if  he  is  not  instructed  by 
a  letter  which  was  not  intended  for  his  instruction. 
Perhaps  I  hud  lietter  commence  now  by  stating  tho 
fact  that  I  have  never  seen  a  radiometer.  Scientists 
bate  this  groping  in  the  dark  of  the  philosophic 
method,  no  doubt ;  but  then  they  are  met  and  dumb- 
founded by  the  grand  speculations  of  Bacon,  Locke, 
Lucretins,  and  others.  "  Sound  "  is  a  force  or  not, 
just  as  you  like,  for  the  present.  Some  minds  have 
a  great  difficulty  in  admitling  the  verity  of  atomism 
at  all,  but  let  us  see  what  we  can  do.  Picture  to 
yourself  the  behaviour  of  an  atom  under  varying 
degrees  of  heat.  It  vibrates  to  and  fro  with  as  real 
a  motion  as  the  particles  of  air  when  disturbed  by 
sound  vibrate.  What  if  there  be  an  essential  dif- 
ference between  these  two  modes  of  vibration  ?  That 
is  the  point  I  would  wish  to  clear  up  by  the  recon- 
cilement of  these  two  modes  of  motion . 

I  frankly  admit  that  I  do  not  expect  to  prove  this 
to  even  one  reader.  It  would  take  a  volume,  and 
then,  perhaps,  the  dim  yet  hardly  uncertain  percep- 
tion, as  I  have  it,  might  not  take  root.  It  is  what 
might  be  entitled  "  a  doctrine  of  the  evolution  of 
forces"  that  I  am  driving  at.  My  method  of  deal- 
ing with  the  subject  is  to  assume  that  all  forces 
must  be  together,  just  as  all  animals  are,  by  going 
through  all  the  inferior  stages  of  their  existence. 
For  instance,  heat  is  transformed  into  motion  proper 
by  jumping  (not  truly,  but  apparently)  from  a  very 
small  scale  of  wave-motion  into  one  so  large  that 
man  fails  to  see  tho  connection ;  and  this  it  does 
by  going  through  all  their  intermediate  forms  of 
motion  with  great  rnpidity.  Now  the  radiometer 
has  a  critical  point  of  exhaustion,  and  I  will 
assume,  for  the  present,  that  it  has  a  local  point  of 
greatest  exhaust  between  the  glass  and  the  pith  ball. 
The  remaining  air  in  tho  globe  would,  I  hold, 
gravitate  in  part  to  the  pith  ball,  forming  a  little 
planet  of  it,  as  it  were,  with  its  atmosphere,  and  a 
larger  portion  would  gravitate  to  the  glass.  Then 
this  would  form  n  kind  of  grading  down  of  the 
density  of  the  air  towards  a  critical  circle  of  exhaus- 
tion, and  the  waves  of  heat  and  light  of  different 
length  would  no  longer  interfere  with  each  other 
(see  Ganot,"  par.  214),  but  would  run  into  each 
other — thus  augmenting  a  certain  wave-length  of 
force  lit  the  critical  circle,  which  would,  in  passing 
out  of  that  circle  to  the  ball,  run  into  the  form  of 
motiou  proper.  Hence  the  state  of  exhaustion  of 
the  globe  is  very  important,  and  the  vagaries  of  the 
metal  discs,  &c,  wonld  be  accounted  for  by  their 
power  of  forming  an  atmosphere,  and  the  difference 
caused  by  a  mixture  of  heat  and  light  waves  and 
such-like  vagaries  could  be  easily  explained. 

Now  it  may  be  said  that  these  force-waves  have 
nothing  to  do  with  the  air,  but  only  with  the  ether, 
so  thnt  I  must  make  a  critical  circle  in  the  ether. 
Not  so  fast !  The  ether  must  necessarily  be  in- 
fluenced, as  to  density,  by  the  presence  of  air  or  any 
other  "  more  material  matter."  This  difficulty  of 
dividing  influences  we  need  never  expect  to  get  rid  of. 
Lastly,  the  coup  de  grace  to  all  this,  if  it  come  at 
all,  I  may  anticipate.  (Letter  10675),  "  C.  G."  says 
that  "the  late  ingenious  Mr.  Mitchell"  contrived 
an  instrument  to  show  that  light  has  a  momentum 
vacuum  or  no  vacuum.  Idon't  bclievethat  this  affects 
the  view  above  given  at  all,  but  would  commend  the 
idea  to  II.  A.  Cunuington.  Dr.  H.  M.  M. 


[1077-1.] — It  is  pleasant  to  be  corrected  (when  cor- 
rection is  needed)  by  such  letters  as  those  of  Thomas 
Fletcher  and  H.  Alfred  Cunuington.  I  acknowledge 


I  had  carefully  excluded  all  draughts  from  the  room, 
so  that  each  time  the  temperature,  as  you  will  *ce, 
rose.  Still  on  each  occasion  on  turning  on  the  air 
the  radial  heat  decreased,  and  on  turning  off  the  air 
increased.  B.  P.  A. 


I  have  examined  the  best  kinds— viz.,  those  named 
"  Waltham  Watch  Company,"  and  "  Appleton, 
Tracy,  and  Co.,"  and  I  found  that  there  was  scarcely 
a  single  wheel  that  was  perfectly  round,  and  although 
I  do  not  dispute  their  good  performance,  I  venture 
to  predict  that  the  Waltham  watch  will  be  a  short- 
lived one,  and  not  at  all  to  be  compared  to  a  really 
good  English-made  article,  whilst  the  difference  in 
price  is  not  a  treat  deal. 

I  have  the  price  lists  of  the  Waltham  Company, 
and  of  Messrs.  Rotherham  and  Sons,  of  Coventry, 
before  me. 

I  have  heard  that  there  is  a  company  at  Bir- 
mingham who  are  making  a  machine-made  watch 
similar  to  the  ''Waltham,"  and  at  quite  aa  low; 
price,  whilst  it  is  said  that  the  quality  is  superior, 
but  I  have  not  yet  had  the  opportunity  of  examining 
one.  I  shall  have  more  to  write  on  the  subject- 
Practical  Horologist. 


A8TATIC  NEEDLES. 

1 10775.1 — It  is  n  most  astonishing  thing  to  observe 
how  the  elaborate  mathematical  explanations,  so 
much  admired  nowadays,  succeed  in  puzzling  the 
mind  and  hiding  the  real  facts  and  their  most  simple 
explanations.  Tho  question  has  been  put,  and  is 
often  put,  why  docs  an  astatic  needle  tend  to 
point  E.  and  W.  ?  It  docs  nothing  of  the  kind  ;  a 
pair  of  opposed  needles,  of  exactly  equal  force, 
would  have  no  tendency  to  point  anywhere  in 
particular,  but  as  it  is  next  to  impossible  to  oppose 
them  exactly,  wo  have  two  results.  If  one  needle 
is  stronger  than  tho  other,  the  combination  points 
N.  and  S.,  but  swings  more  nnd  more  slowly  as  the 
needles  are  more  and  more  nearly  equal.  If  the 
needles  are  closely  equal  the  system  may  point  E. 
ami  W.  Why?  Because  they  are  not  placed  in 
exactly  the  same  vertical  plane.  Again,  why  does 
this  defect  in  construction  produce  the  result  ?  Here 
the  mathematician  steps  in  and  draws  out  elaborate 
figures,  which  a  few  people  perhaps  may  under- 
stand, nnd  talks  learnedly  about  "couples,"  com- 
position, and  resolutions  of  forces,  and  so  on.  Now 
I  will  ask  tho  mathematicians  to  stand  aside  while 
common-sense  gives  the  explanation.  The  two 
lines,  N  S,  N  S,  represent  tho  two  needles  with 
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GOURMET  OR  GOURMAND. 

[10778.]—"  J.  K.  P."  (letter  10640,  p.  40)  boa 
relied  too  much  on  dictionary  knowledge  in  starting 
this  subject.  Whatever  the  dictionaries  may  say, 
there  is  no  doubt  that  in  common  French  parlance 
"  gourmet  "  is  not  used  exclusively  in  reference  to 
drink.  It  means  a  man  who  understands  the  art  of 
gastronomy  without  being  n  plutton.  A  gourmet 
may  be  satisfied  with  one  dish  and  a  single  glass  of 
wine  for  dinner  if  they  are  perfect  in  their  way.  A 
gourninnd  would  never  stand  that  sort  of  thing.  In 
short,  gourmand  is  a  man  who  goes  in  for  quantity  ; 
while  a  gourmet  goes  in  for  quality.  V.  B. 


poles  opposed,  but  not  in  the  same  vertical  plane. 
Is  it  not  evident  that  the  magnetic  effect  is  that  of 
two  short  needles,  as  shown,  fixed  upon  an  axis 
corresponding  to  the  middle  lines  of  the  two  needles, 
and  represented  by  the  dotted  line,  E.  W.  ?  The 
resulting  position  is  evidently  due  to  these  two 
virtual  magnets  placing  themselves,  as  usual,  N.  and 
S.,  thus  apparently  giving  an  E.  and  W.  position  to 
the  visible  magnets,  the  poles  of  which  constitute 
the  acting  magnets.  It  must  bo  remembered  that 
n  magnet  is  not  a  piece  of  steel ;  a  magnet  is  a 
field  if  force,  and  thus  tho  short  spans  between  tho 
poles  constitute  acting  magnets.  This  explanation 
is  true  itself,  but  does  not  render  the  other  explana- 
tions untrue.  Sigma. 

KAURI  PINE. 

[10770.]— Having  from  my  note  in  your  valuable 
journal  received  many  inquiries  respecting  the 
kauri  pine,  perhaps  you  will  allow  me  to  make  a 
general  answer,  nud  say  that,  as  far  ns  I  can  ascer- 
tain, the  wood  can  only  be  obtained  in  the  log,  and 
that  only  in  large  quantities  it  is  thus  procurable 
in  London,  but  not  in  Liverpool,  &c.  Purchasers 
must  be  careful  that  they  do  not  get  taken  in  by  the 
substitution  of  some  ot'-er  wood,  an  attempt  of 
this  kind  having  beon  tried  on  one  of  my  messengers 
in  search  of  it.  When  first  imported  it  was  bought 
at  3s.  per  eubic  foot,  and  now  sells  at  8s.  for  the 
same  quantity.  I  would  venture  to  call  attention 
to  a  very  different  material,  especially  valuable  for 
its  acoustical  properties.  That  is  Cypress  pine, 
which  is  more  like  the  real  Swiss  deal  than  any 
other  wood  I  have  met  with.  I  am  told,  but  how 
correctly  I  do  not  know,  that  "  Father  Smith  " 
frequently  made  hi-*  wood  stops  of  it.  This  can 
also  be  obtained  in  London  at  the  large  timber  yards 
near  Blackfriars-bridge.     Thomas  Birt,  M.D. 


[10779.]— In  answer  to  "J.   K.  P.V  let' 
(10046)  I  send  the  following  definitions  from 
"  Dictionary  of  Littro  "  : — 

Gourmand. — Adj. — 1.  Qui  mange  avee  avidite  i 
avoc  execs.    Substantivement— Un  gourmand,  celoi 
qui  mange  beaucoup.    2.  Par  extension,  qui aime  un 
certain  niets. 

Gourmet. — 1.  Celni  qui  so  connalt  en  vins,  qui 
sait  le«  gouter.  2.  Par  extension,  fin  gourmand. 
Adj.    Un  vieillard  gourmet. 

Ni  Pun  ni  Pautre. 


EXPRESS  ENGINES— SPEED  OP 
TRAINS. 

[10780.]— "  Ariel"  (letter  10G49),  in  giving  t 
respective  speeds  and  running  time  of  the  Grea 
Western  and  Great  Northern  expresses,  has  forgotten 
that  the  gradients  of  the  Great  Northern  are  far  heavier 
than  those  of  the  Great  Western.  I  have  before  me  the 
chart  of  tho  Great  Northern,  and  find  that  the  follow- 
ing are  some  of  the  stiff  est  banks : — Maiden-lane 
tunnel  rises  1  in  105,  Copenhagen  tunnel  1  in  110;  from 
about  Wood  Grjon  to  Potter's  Bar  i9  a  straight  rise 
of  1  in  200  ;  from  Huntingdon,  for  3  miles,  it  rises 
1  in  200.  A  few  miles  north  of  Holme  it  rises  for  a 
short  distance  1  in  150,  and  mile  south  of  Peter- 
boro'  it  is  an  much  as  1  in  100.  I  do  not  happen  to 
know  the  exact  gradient  of  the  Great  Western,  but 
I  do  not  think  that  between  London  and  Swindon 
thero  is  one  of  more  than  1  in  400.  Will  "  Ariel" 
kindly  state  what  the  gradients  are?  I  know  it  is  a 
gentle  rise  all  the  way  for  tho  first  7G  miles  of  the 
Great  Western,  but  I  think  that,  taking  the 
gradients  into  consideration,  the  performance  of  tho 
Great  Northern  is  superior  to  the  Great  Western, 
and  I  know  that  the  former  engiues  are  lighter  on 
coal  by  about  61b.  per  mile  average.  I  think  that 
the  engines  on  the  Midland  are  extremely  heavy  on 
coal,  as  I  was  told  the  other  day  by  a  Midland  fore- 
man that  few  run  under  33-401b.  per  mile,  while 
many  on  the  Northern  are  running  24-291b.  per 
mile.  John  H.  Chalmers. 

i  EQUULEI. 
[10781.]—"  W.  G.  P."  (10707)  has  referred  to  me 
as  saying,  "  Of  this  most  severe  test,  3'7in.,  I  have 
13  (?)  only."  These  words  may.  perhaps,  be  taken 
from  tho  2nd  edition  of  "  Celestial  Objects,"  of 
which  I  have  not  a  copy,  but  in  the  3rd  the  passage 
stands  as  follows:— "Of  this  most  severe  test, 
3rsin.  showed  13  ?  only  ;  Din.  spec.  13  and  14,  now 
the  larger,  1871."  Probably  this  minute  companion 
may  prove  to  be  variable.  T.  W.  Webb. 


WATCH  AND  CLOCKMAKINQ. 

[10777.]  — "  Naturalihed  "  (10500)  seems  to 
have  a  very  high  opinion  of  tho  American  Waltham 
watches— an  opinion  which  I  venture  to  differ  from. 
In  the  first  place  the  pivot  holes  in  the  plates  are 
merely  drilled  in  the  soft  brass,  and  not  bushed  with 
hard  brass,  as  our  English  watches  are  ;  in  the  next 
place  are  of  that  sort  put  into  that  common  clas3  of 
English  watch  known  to  the  trade  as  "  Runners." 


Krupp  Guns  in  Russia. — It  is  said  that  not 
only  has  Russia  discarded  Krupp  guns  for  field- 
pieces,  substituting  for  tkem  those  of  the  Aboukoff 
type,  but  that  she  intends  shortly  to  replace  those 
built  by  Krupp  for  her  navy  with  guns  of  a  different 
system. 

Freezing  Mixtures. — According  to  experiment 
by  M.  Rudorff,  ou  cold  produced  by  solution  o 
twenty  different  salts,  tho  two  which  gave  the 
greatest  lowering  of  temperature  were  salphuretten 
cyanide  of  ammonium  nud  sulphuretted  cyanide  of 
potassium  ;  105  parts  of  tho  former  dissolved  in  100 
parts  water,  produced  a  lowering  of  tompcratore  ~ 


31  -2  deg. ;  and  130  nlfrts  of  tho  lattlr.  i: 
of  watery a?a^<^\^@OQ  LC 


n  100  parti 
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REPLIES  TO  QUERIES. 


,*/n  their  answers,  Correspondent  ore  re- 
toectfully  requested  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 

[84273.]- Qaug,e-glaas  of  Engine  Boiler.— My 
last  communication  on  this  subject,  M  seen  ut 
p.  Ml,  Vol.  XXII.,  has  a  somewhat  muddled  appear- 
ance. Af  tor  putting  down  the  pressure  of  the  steam 

00  the  inside,  and  of  the  atmosphere  on  the  outside. 

1  drew  a  line  thus          to  indicate  the  process  of 

subtraction  of  the  latter  from  the  former  in  order  to 
obtain  the  working  pressure ;  this,  however,  is 
omitted,  and  the  last  mentioned  term  is  introduced  as 
a  fresh  factor  rather  than  as  the  result  of  au  opera- 
tion performed  on  the  two  preceding  ones.  More- 
over, the  conjunction  "and"  is  introduced.  The 
original  meaning  will  be  convevd  if  after  "and" 
we  read  "therefore."— Harry  Watson. 

£84330.1  —  Skeleton  Harmonium.  —  You  are 
onitc  right ;  the  pallets  in  treble  cover  three  and  in 
the  bass  two  boles.  To  give  you  the  length  of 
pallets  I  should  have  to  draw  the  pan  out  to  scale, 
hot  yon  can  easily  ascertain  the  lengths  when  you 
hare  made  the  pan ;  nllow  about  \ia.  each  end  to 
lap  over,  the  longest  ones  will  be  between  Sin  and 
flin. — make  them  of  well-seasoned  wood.  Pine  will 
do,  but  cedar  or  beech  is  the  best.  Get  Esteve's 
reeds.  Canuot  say  tho  price  other  people  charge  for 
them,  I  only  know  my  own.  Write  again  for  any- 
thing you  do  not  understand.— W.  N.— L. 

[34775.]— Electric  Bell  Indicator  (TJ.Q  ).— 
Make  a  box  of  polished  wood,  with  the  front  hinged 
and  cut  with  six  slots,  as  shown  in  Fig.  I.  Over 
the  slots  paint  the  numbers  or  names  of  the  rooms. 
The  fall  front  of  the  box  should  have  a  lock  and 
key,  to  keep  safe  the  interior.  Fig.  2  is  a  transverse 
lection  throngh  one  of  the  slots.  A  is  an  electro- 
»*IMt  (one  being  behind  each  slot).  B  the  armature 
weured  to  a  sprint;  which  comes  from  the  back  of 

j  #  '  ^  *  'e*^  °*  bra88  hinged  at  its  lower  end, 
and  of  such  a  shape  thnt  it  hooks  npon  a  slight  lip 
at  the  end  of  tbe  armature  spring.  The  lino  wires 
from  the  several  rooms  are  to  be  connected  with 
the  six  binding  screws  (d),  which  are  in  connection 
mth  one  end  of  the  magnet  coils.  The  other  ends 
of  the  coils  are  all  connected  to  one  brass  (e),  from 
which  a  wire  leads  to  bell.  The  button  in  anv  room 
<*w«  pressed,  the  mngnet  behind  that  particular 
number  attracts  its  armature,  thus  releasing  the 


i-r  .  / 
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J««»  leaf.  C,  which  falls  ont  throngh  tho  slot  to 
we  position  shown  by  the  dotted  lines ;  at  the  same 
June  the  bell  is  rang.  The  brass  leaves  are  put  back 
ato  position  by  simply  throwing  them  up  with  the 
ZSSl  w^«n  tney  hook  on  to  the  armature.  1  have 
"nutted  in  the  sketch  the  adjusting  screw  which 
SJJJ  "e  over  each  armature,  to  regulate  its  play. 
»m  adjusting  screws  are  most  important ;  they 
■W«nlr  be  htted  by  placing  a  bar  tho  long  way 
ot  the  box  just  over  the  armature,  the  screws  pass- 
"i?  through  it.  Although  any  form  of  magnet 
■Vw uaed,  the  best  by  a  long  way  is  the  patent 
^itandi,"  which  occupies  half  the  space  of  a  horse- 
?»oe,  and,  having  an  iron  cylinder  outside  the  coil, 
UJIIl  rrom  ininry-  FiP-  3  13  ft  diagram  showing 
now  the  above  may  be  connected.  The  fact  of  no 
one  having  replied  to  this  query,  and  also  my  own 
•oquaintance  with  tho  instruments,  must  bo  my 
■•■•lor  touching  upon  a  subject  that  more 
properly  comes  within  the  province  of  other  and 
morc  »w©  correspondents.— Artillery  Captain. 

«j?J*S:J— Walter  Printing  Press.— mere  does 
mm.  Dor. "  get  his  infoimation  from  ?  I  challenge 
?™  to  state  more  than  two  places  (besides  the 
j*mt*  itw-If )  where  the  W.ilt-r  pre.-s  is  at  work; 
™rtMr.  I  defy  him  to  state  that  the  Times  is 
JMf  a  single  press.  I  know  that  the  Hoe  new 
"w  machine  is  at  work  in  at  least  three  places 
•iwi  about  20  machines,  if  not  more.  The  speed  is 
w  limited  by  the   'ability  of  tho  ink  rollers  to 

ELS "i,cti?n-"  The  ln>'inF  down  is  the 
jr  of  the  Times,  and  instead  of  laying  down 
%  they  scatter,  and  have  boys  to  put  the 
I  sheets  in  order.  The  Times  lays  one 
Si  *  i1Da.e'  tlie  Ho°  Blx  8"eete  :  hence  the 
■~!tj  of  tbo  Hoe  over  tho  Times.— B.  P.  A. 


[24880.]— Galvanic  Battery  (U.Q,.).— It  is  de- 
sirable to  obtain  tho  largest  negative  surface  pos- 
sible—therefore use  copper  in  proportion  of,  say.  2 
to  1  of  zinc— C.  C.  C. 

[24805.]— Art  Library  (U.Q).  —  There  is  a 
capital  art  library  in  South  Kensington  Museum, 
w  here  any  one  can  spend  a  fortnight  with  profit  nnd 
pleasure.  One  can  also  copy  the  works  in  the 
museum,  with  few  exceptions,  full  information  re- 
garding which  may  bo  had  from  the  attendants.— 
Ramus. 

[24838.1— Blacking  Mill— In  reply  to  "Snifting 
Clock's"  inquiry, the  blacking  mill  makes 20 revolu- 
tions per  minute.  I  am  sorry  I  did  not  answer  this 
inquiry  before,— Ionoramuh. 

[25122.]— Aniline.— The  following  is  an  extract 
from  1  Napier's  Manual  of  Dyeing,"  which,  I  hope, 
will  help  R.  Holgate :— "  Aniline  is  prepared  by 
mixing  nitro-benzol  with  strong  acetic  acid  and  iron 
filings  or  turnings.  The  mixture  is  made  in  an  iron 
still,  which  is  afterwards  heated  by  fire  or  high- 
pressure  steam,  and  the  aniline  passes  over  at  a 
temperature  between  317°  and  371°  Fahr.  In  its 
commercial  state  it  is  of  a  pale  sherry  colour,  and 
gives  a  blue  or  blue-violet  colour  when  chloride  of 
lime  is  added.  It  combines  with  sulphuric  and 
hydrochloric  acid-  producing  the  sulphate  or 
muriate  of  aniline." — G.  Lawrie. 

[25155.]— Potential  Energy.— My  explanation 
was  somewhat  hurried  and  incomplete.  When  I 
wrote  I  had  not  seen  "Snifting  Clack's"  first 
letter,  in  which  the  true  result  is  described,  without 
the  steps  by  which  it  is  brought  about  being  men- 
tioned. The  movement  of  tho  molecules  is  the 
immediate  result  of  the  potential  being  converted 
into  kinetic  energy,  as  the  first  movement  of  the 
molecules  was  the  immediate  result  of  the  kinetic 
energy  exerted  by  the  arm  which  wound  the  spring. 
Consequently,  when  this  motion  is  arrested,  heat  is 
produced,  just  as  when  a  stone  falling  from  a  shelf 
to  which  it  has  been  raised,  is  nrrestod  by  the  earth, 
ft«»d  produces  heat.  This  heat  may,  perhaps, 
facilitate  the  oxidation  of  the  steel,  and  therefore, 
perhaps,  a  wound-up  spring  rusts  more  quickly  than 
the  same  unwound.  The  fact  is,  the  spring  during 
oxidation  unwinds  itself,  molecule  by  molecule.— H. 
Mi  Kits. 

[25100.]— Coca  Leaf.— I  first  became  acquainted 
with  Krythoxylon  coca  by  an  article  by  Dr.  Blunt, 
Northampton,  in  Vol.  II.  of  the  "New  Era  of 
Eclecticism,"  p.  232.  I  had  much  trouble  to  get  it, 
but  it  can  now  be  procured  at  an  herbalist's  in 
Covent-garden.  Dr.  Blunt  quotes  much  authority 
for  its  usefulness,  and  sums  up  that  it  seems  the 
recuperative  powers  of  this  restorative  are  truly 
astonishing,  changing  the  languid,  debilitated, 
nerveless  condition  to  one  of  renewed  life  and 
vigour.  I  procured  2oz.  of  the  leaf,  used  it  with  my 
tea  twice  a  day,  and  at  the  end  of  two  weeks  felt 
mnch  relieved  of  obstinate  diarrhcea  of  eighteen 
mouths'  standing.  As  the  complaint  left  I  gained 
much  strength,  and  am  now  resolved  to  continue  the 
use  of  the  leaf.  The  price  isOd.  per  or.— R.  Peters, 
Hnnwell. 

[The  lost  statement  is  incorrect.  The  price,  up  till 
lately,  Od.  per  oz.,  has  been  increased  to  Is. — Ed.] 

[25180.]— Kauri  Pine.— To  Dr.  Birfs  excellent 
description  of  this  excellent  wood  I  may  add  that 
the  Kauri  is  confined  to  the  northern  part  of  the 
North  Island  of  New  Zealand,  and  is  largely  ex- 
ported from  Auckland  to  the  neighbouring  colonies. 
In  the  province  of  Auckland  it  is  used  generally— I 
think  I  might  say  always— in  house-building,  car- 
pentry, domestic  utensils,  Ac,  and  does  not  suffer 
much  in  colonial  estimation  on  ncconnt  of  its  pecu- 
liarity of  shrinking  lengthwise,  which  was  noticed  by 
Dr.  Birt.  In  the  district  referred  to  there  frequently 
occur  tracts  of  land  which  are  almost  treeless,  in 
explanation  of  which  it  is  said  that  Kauri  forests  so 
completely  exhaust  the  soil  as  eventually  to  leave  it 
eapable  of  nothing  better  than  fern  and  scrub.  As 
if  in  corroboration  of  this  opinion  Kauri  gum  is 
found  as  a  fossil  in  these  .treeless  districts.  I  was 
pleased  by  Dr.  Birt's  strong  recommendation  of 
this  wood  to  the  notice  of  musical  instrument- 
makers,  because  it  justifies  so  completely  my  own 
opinion  of  its  good  musical  qualities.  The  Kauri  is 
remarkably  homogeneous  in  structure  and  compact 
in  grain.  It  apparently  occupies  an  intermediate 
position  between  hard  and  soft  woods,  and  unites  in 
itself  many  of  the  useful  qualities  of  both  kiuds.  I 
cannot  speak  with  certainty,  but  from  my  own 
limited  experience  I  am  inclined  to  think  that  it 
breaks  tomewhat  too  readily  under  a  heavy  trans- 
verse strain  or  blow.— Aletheus. 

[25264.]  —  Electrical  Contact.  —  Best  contact 
made   by    rubbing.    Advise    platinum.  —  Tele- 

ORAPHI8T. 

[25272.]—  Curve.  —  "  Iostephanus  "  snvs,  "The 
curve  is  a  hyperbola."  "  Iostephanus"  is  evidently 
not  a  mathematician,  or  ho  would  not  speak  of  the 
surface  formed  by  tho  revolution  of  a  curve  as  the 
curve  itself,  so  his  opinion  must  be  taken  for  what 
it  is  worth.  But  lest  he  should  mislead  some.  I  will 
verify  my  statement  of  last  week.  The  following 
proof  is  taken  from  Besant's  "  Hydrostatics  "  : — 
"  Let  A  G  be  the  axis  of  rotation,  and  consider  a 
particle,  P.  in  the  surface.  The  forces  which  act  on 
P  are  its  weight,  mg,  downwards,  and  the  resultaut 
pressure  of  the  surrounding  liquid.  This  resultant 
pressure  must  be  normal  to  the  surface,  or  else  the 
particle  would  not  maintain  its  position  on  the 


surface.  Let  the  normal  nt  P  meet  tho  axis  in  b, 
and  draw  P  N  perpendicular  to  the  axis.  These  two 
forces  acting  in  direction*  of  tho  lines.  1'  (i.  «i  N, 
have  their  resultant,  which  is  m  *•  P  N  in  the 
direction  P  N,  where  m  is  the  angular  velocity  of  the 
liquid,  and  m  the  mass  of  the  particle.  Hence  by 
the  triangle  of  forces 

NG:PN::msf:m^PNj 

.-.  N  G  =  L 

Now  N  G  is  the  subnormal,  and  it  is  constant- 
Therefore,  the  curve  on  which  this  particlo  lies  is  a 

parabola,  tho  latns-rectum  of  which  is    2J,  and, 

therefore,  the  surface  is  a  paraboloid.  I  hope  that 
"  Iostephanus"  will  not  question  the  authority  of 
Mr.  Besaut ! — Cycloid. 

[25287.]  —  Telegraph.  —  Code  time  as  used  on 
railway  and  postal  telegraphs  herewith  :— The  hours 
from  1  o'clock  to  12  o'clock— both  night  and  day- 
are  denoted  by  the  first  12  letters  of  the  alphabet 
(I  and  J  being  counted  as  one  letter),  thus  :— 

Time.\  Time. 
Letter.  Svjnal.     p.m.  or  Letter.  Siijnal.  p.ui.or 


a.m. 

-  —      denotes  1 

  „  2 

 .,  3 

  „  4 

  „  « 


a.m. 

 denotes  7 

  >.  8 

,.9 

 „  10 

  11 

13 


The  fact  that  M  is  the  initial  letter  of  midnight  and 
midday  will  help  tho  learner  to  remember  that  M  is 
the  code  letter  for  twelve  o'clock.  The  fact  that,  if 
we  count  I  and  J  as  one  letter,  M  ia  the  twelfth 
letter  of  tho  alphabet,  will  help  him  to  remember 
that  as  M  is  the  code  letter  for  12,  A  must  be  the 
code  letter  for  1,  B  for  2,  C  for  3,  and  so  on.  These 
twelve  letters,  moreover,  stand  not  only  for  the 
twelve  hours,  but  for  the  twelve  complete  periods  of 
five  minutes  each,  of  which  each  hour  is  composed. 
Thus,  A  stands  for  one  o'clock  and  for  one  period  of 
five  minutes  ;  B  stands  for  two  o'clock,  ana  for  two 
periods  of  five  minutes  or  ten  minutes ;  F  stands  for 
six  o'clock  and  for  six  periods  of  five  minutes  or 
thirty  minutes.  If  the  letters  be  used  singly,  they 
show  the  hours  only.  If  they  be  used  in  combina- 
tion they  show  the  hours  and  some  number  of 
periods  of  five  minutes  in  addition  to  the  hour. 
Thus,  M  by  itself  denotes  12h.,  and  M  A  denotes 
12h.  5m.  ;  A  by  itself  denotes  1,  and  A  A  denotes 
Ih.  5m. ;  C  by  itself  denotos  3h.,  and  C  H  3h.  40m. 
In  order  to  denote  the  four  intermediate  minutes  in 
every  complete  period  of  five  minutes,  the  letters 
R,  S,  W,  X,  are  employed,  R  denoting  the  first, 
S  the  second,  W  tho  third,  and  X  the  fonrth  minute 
after  each  hour  or  after  each  complete  period  of  fivo 
minutes.  Thus,  M  R  means  12h.  lm.,orone  minuto 
past  twelve  ;  M  S  means  12h.  2m.,  or  two  minutes 
past  twelve:  M  W  means  12h.  3m.,  or  three 
minutes  past  twelve  ;  and  M  X  means  12h.  4m.,  or 
four  minutes  past  twelve.  So  again  MAS  means 
12h.  0m.,  or  six  minutes  past  twelve ;  F  F  S  means 
Oh.  32m.,  or  thirty-two  minutes  past  six  ;  and  so  on. 
The  prefixes  difFer  from  each  other  alike  only  as  far 
as  the  treatment  of  commercial  (public)  messages. 
Prefix  list  and  explanations,  I  am  afraid,  ore  too 
long  to  insert  in  this.  Do  you  mean  duplex  working 
by  your  query  or  "one-wire  system"? — Tele- 
graphist. 

[25304.]— Nitrates  of  Potash  and  8oda.— The 
following  are  H.  Schiff's  determinations  of  the 
densities  of  solutions  of  the  nitrates  of  potassium 
and  sodium  : — 

Weight  of  KNOj  in  Specific  gravity 

100  parts  of  solution.  of  solution  at  21°  C. 

24-03    1-10&3 

1662    1-1073 

1108    10095 

8*31    1-0510 

554    1-0337 

2'77    10170 

.  Weight  of  NaNOs 
in  100  parts  of  water. 

46'48    1-3806 

80-99    1-2326 

20-66    1  M78 

16'60    1  1075 

1033    1-0698 

516    10342 

—Alfred  H.  Allen,  Sheffield. 

[25307.]— Pumping.— 1.  Tho  resistance  of  lifting 

water  in  horse-power  is,  H.-P.  =  ^5..  where  W 

.33.000 

=  the  weight  of  water  in  pounds,  D  =  the  depth  in 
feet  the  water  is  to  be  lifted,  and  H  P  =  the  resist- 
ance in  horse-power.  2.  Tho  horse-power  to  over- 
come this  resistance  should  be  (according  to  some 
engineers)  at  least  one-half  greater,  so  that  the 
water  could  be  lifted  in  two-thirds  of  the  time  it 
takes  it  to  accumulate,  on  account  of  giving  time  for 
repairs,  extra  accumulation  of  water,  accidents  to 
pumps,  machinery,  Ac.  3.  Let  x  =  diameter  of 
cylinder  in  incheB ;  P  =  two-thirds  of  boiler  pressure 
in  pounds  on  the  square  inch,  the  effective  pressure 
on  the  piston  (G.  C.  Greenwell,  mine  engineer) ;  s  = 
the  speed  of  the  pistou  in  feet  per  minute. 

Then  H.-P.  =  "7854  .  x2  x  P  *  , 

Digiti: 


Specific  gravity 
of  solution  at  20*2°  C. 
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Now,  equating  these  two  equations  with  the  condi- 
tion mentioned— i.e.,  taking  the  power  one-half 
greater  than  the  resistance — wo  have,  by  solving 
for  x  :— 

TP.' J, .  x2  x  P  x  *      3  x  W  x_D . 
33,000  2  x  33,000"  ' 

•  x  =  N  (     3  *  W  x  D  _  \ 
\2  x  '7851  x  P  x  $)' 

Substituting  the  values  given  in  these  equations, 
we  have  :— 

x  _  N  /2_x_3  x  6  x  12  x  7*54  x  62  5  x  150  x  3\ 
V  2  x  7i>,i  i  100  "x  11  a  30  / 

=  41  '07  inches  diameter  of  cylinder ;  and 
HP  =  ?.x3  x_0^x  12  x  7R5t  x  62^5  x_150  _ 
2  x  "33,000 

horse-power  required.— D.  Gledson,  Newsham. 

[2r>309.]-Acoustical.— In  reply  to  "  H.B.  S.  S." 
I  mny  say  that  a  "  sneezer  "  would,  of  course,  ren- 
der a  large  umbrella  almost  useless  ;  but  a  metal 
funnel  some  20iu.  in  diameter  might  be  used.  The 
umbrella  would  be  more  useful  in  a  fog  than  in  a 
gale,  and  when  the  lighthouse  could  not  be  seen  the 
bell  could  bo  heard  distinctly  in  the  focus  of 
umbrella  a  long  distance  off.  I  would  also  suggest 
that  the  latter  part  of  my  answer  should  be  carried 
out  near  dangerous  coasts.  The  cost  would  be 
.immaterial  when  one  considers  that  it  might  save 
many  lives.— W.  J.  Lancaster. 

[25323.]— Cut-off.— According  to  Tate,  the  pres- 
sure of  the  steam  at  the  end  of  the  stroke  must  just 
be  equal  to  the  pressure  of  the  useless  resistances 
referred  to  one  inch  of  the  piston  ;  and  the  useless 
resistances  he  gives  as  4lb.  per  square  inch  for  the 
maximum  pressure  of  the  vapour  in  the  condenser, 
lib.  per  square  inch  for  the  friction  of  the  unloaded 
engine,  and  an  additional  friction  of  }  the  mean 
effective  pressure  for  the  engine  when  loaded. 
Therefore,  assuming  the  mean  effective  pressure  of 
the  steam  in  this  case  to  be  12'OUb.  per  square  inch 
(which  is  verified  by  the  following  figures),  the 
useless  resistances  will  be  1  +  4  +  k  of  12  64  =  6  8lb., 
which  is  the  pressure  the  steam  must  exert  at  the 
end  of  the  stroke  ;  and  to  obtain  this,  the  steam,  if 
admitted  into  the  cylinder  (the  stroke  of  which  is 
4ft.)  at  451b.,  must  be  cut  off  at  '6ft.  of  the  stroke, 
or  7J  inches,  thus  :— 

SJjLi  =  eft. 

By  Simpson's  rule,  which  directs  us  to  add  to  the  sum 
of  the  extreme  ordinates  four  times  the  sum  of  the 
even  ordinates.  and  two  times  the  sum  of  the  odd 
ordinates,  and  then  multiply  by  one-third  the 
common  distance  between  the  ordinates,  we  have 
work  done  expansively  on  1  inch  of  the  piston  in 
1  stroke.  *  of  -J  of  45  +  675  +  4  (33  75  +  22  5  + 
1688  +  13-5  +  11-25  +  9  64  +  8'44  +  7'5)  +  2 
(27  +  1928  +  16  +  1227  +  1039  +  9  +  794  +  71) 
=  60-77.  Work  done  before  the  steam  is  cut  of  = 
45  x  T«B  =  27,  and  total  work  of  steam  on  1  inch 
60  77  +  27  =  77  77,  which,  divided  by  4  (length  of 
stroke),  gives  a  mean  pressure  of  19'44lb.,  or, 
deducting  the  sum  of  the  useless  resistances  (S'8).  a 
mean  effective  pressure  of  12-fl4lb.  per  square  inch, 
as  assumed.— Alpha. 

[25340.]—  Artificial  Teeth,  &o.— "  J.  F.'s  "  well- 
intentioned  advice  to  "Engineer,"  to  have  his 
stumps  drawn  before  getting  artificial  teeth,  is  cal- 
culated to  fall  heavily  upon  the  ears  and  nerves  of 
many  of  our  fair  young  friends.  Let  me  hasten  to 
say,  then,  that  it  is  not  always  necessary,  and  per- 
haps not  advisable  I  have  had  upper  and  lower 
artificial  teeth  many  years,  and  my  old  stumps  are 
still  there,  and  I  would  not  exchange  them  for  their 
weight  in  g.H.  They  have  caused  me  next  to  no 
troublo  for  16  years,  thanks  to  cork  soles,  brown 
bread,  &e.  Vcrbum  sapienti  satis.  That  we  are 
under  enormous  obligations  to  our  friends  the  den- 
tists is  but  too  evident.  What  frights  thousands 
would  appear  in  their  beautiful  dining-rooms  were 
the  dentist's  profession  non  est !  Where  shall  we 
find  such  another  art  or  profession,  which  combines 
so  much  of  the  beautiful,  or  rather  beauty-  enhancing, 
and  the  useful  '<  Thanks  to  this  humanitarian  age, 
the  dentist's  own  drawing-room  ai-d  easy -chair  do 
not  now  savour  so  strongly  of  the  Spanish  Inquisi- 
tion, and  tender  young  damsels,  who  are  seeking 
lawfully  to  increase  their  charms,  may  resign  them- 
selves with  comparative  ease  of  mind  into  the  hands 
of  the  dentist.  In  regard  to  the  filling  of  teeth 
I  would  add  that  one  gentleman  whom  I  know,  a 
dentist,  has  had  mineral  filling  in  one  tooth  33 
years,  and  in  another  instance  20  years.— W.  R.  D. 

[25356.]— Chemical  Balance.— Mr.  Lancaster 
was  appealed  to  in  this  question  to  give  a  descrip- 
tion of  a  chemical  balance  so  as  to  enable  the  querist 
to  construct  one.  Mr.  L.,  in  reply,  discourages  the 
attempt  to  construct  the  bulanco  because  of  the  fine 
adjustments  requisite.  A  chemical  balance  is  never- 
theless a  very  easily  constructed  instrument,  and  a 
sensitiveness  of  ,.',.th  of  a  grain  with  2,000  grains  in 
the  scale  can  be  secured  in  an  instrument  which 
shall  not  take  more  than  au  hour  or  two  to  con- 
struct, by  a  workman  of  very  ordinary  skill,  out  of 
materials  available  in  any  laboratory,  which  shall 
not  cost  5s.  For  30  years  past  1  have  served  myself 
with  such  instruments  which  I  have  compared  with 
those  supplied  by  celebrated  makers  for  £5,  very 
much  to  the  advantage  in  point  of  sensitiveness  of 
the  cheaper  form.  About  20  years  ago— I  have  not 
the  reference  at  hand — I  read  a  paper  on  the  Bubject 


to  the  Chemical  Society  of  Liverpool.  Two  mem- 
bers of  the  society,  the  president  being  one,  were 
deputed  to  examiue  the  instrument,  and  they  gave  a 
favourable  report.  The  paper  was  published  in  the 
Pharmaceutical  Journal,  and  may  be  found  in  a 
volume  of  about  that  date.  I  believe  the  paper  was 
also  given  in  the  Mechanics'  Magazine.  I  have 
made  many  balances  since,  and  though  the  later 
ones  have  considerably  varied  in  form  with  advan- 
tage, there  is  not  one  iota  of  extravagance  in  refe- 
rence to  cost,  troublo,  or  sensitiveness  in  tho 
description  given  in  the  original  paper. — J.  B.  C. 

[25375.]— Forces  of  Impact.  -"C.  W.  H."  and 
"  Vincent "  give  two  answers  almost  diametrically 
opposite.  Of  these,  "  C.  W.  H."  is  most  decidedly 
right,  and  had  "Vincent"  read  any  treatise  on 
dynamics  of  a  particle  he  would  not  have  fallen  into 
the  error  he  has.  The  vis  viva  or  kinetic  energy  of 
a  moving  body  is  equal  to  half  tho  product  of  the 
mass  into  the  square  of  the  velocity.  Let,  then, 
fc  =  i  m  v2,  where  k  =  kinetic  energy,  m  the  mass, 
and  v  the  velocity  of  the  body.  \\  hen  v  becomes 
equal  to  2  v,  =  £  m  (2  v)1 ; 

.-.  i,  =  4  k. 
SJo  when  it  is  tripled  fcj  =  9  k ; 

quadrupled,  k3  =  16  k ; 
quintriplcd,  fc4  =  25  k. 
I  refer  "N.  A."  to  Tait  and  Steele's  "Treatise  on 
Dynamics  of  a  Particle"  if  he  wishes  for  more 
information. — Cycloid. 

[25388.]— Air.— This  question  is  not  definitely 
stated,  inasmuch  as  there  is  no  length  given.  The 
formula  given  for  finding  the  horse-power  required 
to  force  a  given  quantity  of  air  through  a  given  area 

is  --  y~.   When  s  =  rubbing  surface  =  '26881  of 
a 

foot;  k  =  co-efficient  of  friction  in  feet  of  air 
column  ;  v  =  velocity  in  1,000's  of  feet  per  minute, 
squared  ;  a  =  area  of  section.  The  rubbing  surface 
is  found  by  multiplying  the  perimeter  of  section  by 
the  length  of  the  air  course  in  feet.  The  velocity  is 
found  by  dividing  the  quantity  passing  by  the  area, 
then  divided  by  1,000  and  squared,  which  gives  tho 
velocity  in  1.000's  of  feet  per  minute.  Now,  supple- 
menting "Rim's"  question  by  putting  to  it  a 
length,  viz.,  700  yards,  it  stands  as  follows :— 
132X1-66  x  Wl  x  (1  x  I)'-'  =  ^  ^  rf  ftir 
40 

column.  This,  multiplied  by  -080728,  weight  of  oue 
cubic  foot  of  air,  gives  tho  total  pressure  in  lb.  ; 
89  256  x  -080728  =  7  20541b..  multiplied  by  the 
quantity  passing  and  divided  by  tho  nominal  horse- 
power, gives  the  horse-power,  which  is  Hi&P „^20*- 

=  87333.  For  the  purpose  of  gleaning  information, 
"Rim"  has  been  unfortunate  in  selecting  40.00) 
through  a  40ft.  area,  because  40,000  +  40  =  1.000ft. 
per  minute  as  the  simple  velocity,  which  divided  by 
1,000  =  1,  and  as  you  cannot  square  1  it  does  not 
affect  the  question  in  working  out.— S.  S. 

[26391.]— Plaster  of  Paris  Casts.—"  S.  G.N." 
complains  of  my  want  of  courtesy  in  characterising 
as  absurd  his  advice  to  a  correspondent  on  the 
subject  of  "  hollow  plaster  of  Paris  images."  No 
one  possessing  the  slightest  practical  knowledge  on 
the  subject  need  be  told  that  "  S.  G.  N.'s  "  plan  of 
making  hollow  casts,  by  allowing  the  soft  plaster  to 
stand  in  the  mould  until  the  hitter  has  absorbed  a 
portion  of  the  water  and  a  crust  is  formed,  and 
then  pouring  out  what  is  left,  is  an  impossible  one, 
and  the  attempt  to  carry  it  ont  would  only  lead  to 
disaster.  My  reason  for  using  the  mild  term, 
"absurd,"  was,  that  I  felt  that  space  in  the 
English  Mechanic  is  too  valuable  to  be  occupied 
by  such  replies  as  the  one  in  question.  Plaster 
moulds  are  expressly  prepared  to  resist  all 
absorption,  and  even  wore  it  possible,  which  it  is  not, 
to  carry  out  "  S.  G.  N.'s  "  directions,  the  certain 
result  would  be  the  destruction  of  both  mould  and 
cast  in  the  vain  attempt  to  separate  them.— R.  T.  W. 

[26408.]  —  Embossing  on  Glass.  —  Is  not 
"Glazier"  wrong?  He  speaks  of  embossing  with 
hydrofluosilicic  acid  ;  does  he  not  mean  hydrofluoric, 
and  is  not  tho  hydrofluosilicic  acid  the  produce  of 
the  hydrofluoric  acid  on  the  silica  of  the  glass  r 
Again  what  does  "  Glazier  "  want  to  make  hydrogen 
gas  for  with  water  and  zinc  ?  I  think  he  will 
succeed  in  embossing  glass  if  he  coverB  the  glass 
with  turpentine  and  wax,  then  draws  on  it  with  a 
fine  point,  then  puts  tho  glass  over  a  vessel  contain- 
ing floor  spar  (Blue  John,  from  Derbyshire)  with 
sulphuric  acid.  The  fumes  of  fluoric  acid  will  eat 
the  glass  where  not  protected  by  the  wax.— B.  P.  A. 

[25122.]— Battery  —  Carbon  may  take  the  place 
of  platinum  in  the  porous  coll  of  Grove's  battery.— 
Charles  E.  Clinch. 

[25421  ]— Pressure  of  Air.-Lot  d,  d'  be  the 
densities  of  the  air,  first  when  8  grs.  are  enclosed, 
and  secondly  when  1 1  grs.  are  enclosed ;  p,  p'  the 
corresponding  pressures.  Then,  since  the  pressures 
are  proportioned  to  the  densities, 

d  :  d'  ::  p  :  pf  ::  8  : 11 
8p'  =  lip 


and  p>  = 
—James  Dickson. 


lOo  =  2271b. 


[25425.1  -Pressure  of  Fluid  upon  a  Surface  - 
By  a  well-known  bydrostatical  law  the  amount  of 
fluid  pressure  upon  any  surface  is  equal  to  the 
weiaht  of  a  prism  of  the  fluid,  having  the  surface 
for  its  base,  and  the  depth  of  the  centre  of  gravity 
of  the  surface  below  the  level  of  the  fluid  for  its 
height.  The  surfaco  in  the  instance  cited  = ■■  &  * 
81416  =  201  sq.  inches.  Since  the  axis  of  cylinder 
is  horizontal,  the  ends  are  vertical,  and  the  distance 
of  centre  of  gravity  of  an  end  from  the  top  =  8in. 
Therefore  volume  of  prism  representing  pressure  on 
each  end  equal  to  201  x  8  =  1608  cubic  inches.  And 
since  1  cubic  inch  of  water  weighs  252*2  gr.,  there- 
fore fluid  pressure  on  end  =  1608  x  252  2  gr.  = 
406,537  gr.  =  . 57  91b.— James  Dickson. 

(25438]  —  Chemical  Nomenclature.  —  I  am 
quito  ignorant  of  the  nature  of  the  colouring 
matter  obtained  by  the  action  of  sulphuric  and 
oxalic  acids  ou  benzole.  But  why  does  Mr.  Holgate 
go  out  of  his  way  (when  asking  a  query)  to  indicate 
such  well-known  bodies  as  the  above  by  formula? 
which  only  express  one  view  of  their  constitution, 
and  which  are  only  adopted  by  chemists  of  a  certain 
school.  The  words  sulphuric  and  oxalic  are  quite  as 
easily  written  and  are  far  more  expressive  than  the 
structural  formulas  employed  by  Mr.  Holgate.  Of 
course  I  am  not  arguing  against  tho  use  of  formula: 
altogether,  but  I  object  to  their  abuse.  They  give 
the  printer  unnecessary  trouble  and  often  cause 
error.  No  space  is  saved,  and  surely  the  asker  of  a 
question  ought  not  to  be  too  lazy  to  write  his  query 
ia  English.   As  a  matter  of  fact  neither  time  nor 

trouble  is  saved  by  writing  "|  instead  of 

"  oxalic  acid,"  but  perhaps  Mr.  Holgate  can  explain 
his  object.— Alfred  H.  Allen,  Sheffield. 

[25438.]  —  Chemical  Nomenclature.  —  When 
SO<H2  and  (coHo)  C^i0  WW  arc  heated 
together  the  bronze-coloured  mass  formed  is  known 
in  commerce  under  the  name  of  aurino,  and  techni- 
cally as  rosolic  acid.— William  W.  Stavelet. 

[26471.]— Duplex  Telegraphs.— In  my  reply, 
p.  1 9,  there  was  an  error  in  the  diagram  of  connec- 
tions for  the  above.  The  batteries  at  1  and  2  should 


LINE 


have  their  opposite  poles  connected  to  earth  and 
line  respectively,  as  the  arrangement  could  not 
possibly  be  worked  if  joined  up  in  the  way  given.— 

C.  V.  S. 

[25474.]— Octave  Coupler.— I  send  a  rough 
sketch  of  about  the  best  way  to  connect  the  stop 
with  coupler  rail.  B  and  BB  are  the  rails,  as 
shown  in  drawing  on  p.  276,  Vol.  XXII. ;  P  are  the 
guides  for  rail,  B,  to  work  in,  which  were  not 
shown  in  former  drawing ;  S  is  an  iron  or  strong 
wooden  roller  with  three  arms  (see  W) ;  V  are 


wedge-shaped  pieces  of  hard  wood,  with  a  hole  in 
the  thin  eud  for  tho  arms  of  roller  to  go  tHrongb. 
with  a  pin  above  and  below  to  keep  it  in  plfeee ;  the 
other  arm  is  connected  with  the  stop  rod  \^  the  rail. 
BB,  should  be  bevelled  where  the  wedges  clumc,  awl 
glass  papered  very  smooth  ;  tho  wedges  sKjould  abo 
be  even  and  smooth,  and  both  tho  nulCI,  ami  lS- 
wedges  must  be  well  blackleuded.   Yo  ju  will 
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tbt.  by  drawing  the  stop,  the  wedges  will  be  drawn 
Mween  the  rails,  forcing-  the  top  one  np,  so  bring- 
ing on  the  coupler.  T  are  blocks  carrying  the 
nSer.-W.  N.-L. 

[•MM.]— Instantaneous  Shutter.— I  think  this 
jhntter  will  be'.the  thing  "  Dais  "  has  asked  for ;  it 
u  our  I  have  used ,  and  find  it  to  answer  very  well. 
It  u  oa*  I  took  myself  with,  and  is  very  simple.  A 
in  the  front  of  lens,  B  is  the  shutter,  C  C  is  nn 
•>lfcstie  band  fastened  to  the  top  of  shutter,  and  pass- 
iag  round  the  bottom  of  tho  cap.   The  cup  uud 


Gutter  are  all  made  of  cardboard.  The  cap  has  a 
>lot  cut  in  it  in  which  the  shatter  slides.  The  shatter 
L-  held  open  by  n  bit  of  twine,  which  is  fastened  to 
the  hole.  D.  For  convenience  in  working  tho  cap 
tod  nhutter  may  be  turned  to  the  side  of  lens,  or 
any  other  position  required.— W.  Lihmnoton. 

[iVjOli  J— Prurigo.— My  wife  lias  suffered  from 
that  die '.rossing  and  little  known  disease,  and  was 
the  fir»t  tiino  temporarily  cured  by  similar  drugs 
lad  tn 'tmeut  a.-  prescribed  to  "Nosneb."  The 
Mcond  attack  she  had  was  more  si  rious,  and  success- 
folly  ci  the  following  treatment,  no  recur* 

reace  of  it  having  troubled  her  for  eight  years.  The 
eruptioii  was  rubbed  with  u  mixture  of  cod-liver  oil 
node  just  thick  with  a  few  drops  of  Goulard's 
extract  of  lead  ;  taking  three  or  lour  times  a  day  a 
do**  of  Dr.  Marshall  Kail's  chlorate  of  potassa 
i2«.  8d.  .i  botQe),  to  which  medicine  her  recovery  is 
mostly  attributed.  Additional  aid  was  given  by  as 
««ch  n Mi  as  possible,  cold  bathing  of  the  parts 
sffeeted  morning  and  evening,  generous  ana  re- 
freshini.'  diet,  with  wine  in  moderation.  Perse- 
Trancs  required.  Care  to  be  taken  with  the 
ointment,  which  stains  yellow  all  linen  it  touches.— 

[25615.]— Camera  8tancL— Several  years  ago  I 
made  a  portable  stand  which  has  pleased  me  well ; 
it  ii  light  and  firm,  and  shuts  up  into  a  small  bulk. 
I  made  the  same  for  a  professional  photographer  last 
mmmer.  which  gave  great  satisfaction.  Take  six 
•trips  of  ash  }in.  x  $in.  and  4ft.  long,  join  them  in 
psirs  for  about  1ft.  from  the  end,  make  holes  at  the 
top  ends  to  go  on  to  the  ordinary  triangle  top,  with 

*  bit  of  wire  aa  a  strut  to  keep  them  extended,  as 
in  the  ordinary  portable  stand.  To  make  them 
more  portable  the  legs  are  cut  and  hinged  at  the 
■Diddle.  The  hinges  are  on  the  outeides  of  each  pair, 

*  that  the  top  part  folds  outward  and  down  along- 
tide  the  lower  part.  The  hinges  are  long-ended 
sodof  the  same  breadth  as  the  wood— that  is.  Jin.  The 
three  double  legs  thus  folded  form  a  bundle  2ft.  x  2  in. 

*  lib.  The  ends  of  the  wood  at  the  binges  must 
be  cat  with  a  little  slant,  bo  that  they  will  meet 
together  before  the  legs  open  quite  straight,  or  else 
they  will  "  wiggle  "  at  the  hinges  when  set  up. 
The  strut  masthe  kept  well  to  the  top  of  the  legs 
or  the  strain  will  be  too  severe  on  the  hinges.— 
Occasional  Photo. 

[25628.1  —  Oxyhydrogen,  or  Oxyhydrique 
Light.— The  original  title  of  my  query,  p.  60, 
oxyhydrogen,  was  oxyhydrique,  as  I  intended  hereby 
to  imply  more  fully  to  what  I  alluded,  that  word 
bring  aaed  equally  for  lime-light ;  but  the  alteration 
of  word  by  the  type-setter  made  my  query  rather 
»sgae,  ana  explains  to  me  Mr.  Lancaster's  answer, 
p.  90 ;  but,  aa  I  find  in  the  last  paragraph  of  page 
32  a  reference  to  the  light  I  mentioned  (hydrogen 
sad  pure  oxygen),  I  might  be  allowed  to  remark 
that  there  are  perhaps  still  live  ashes  under  tho 
smoke,  and  that  it  might  be  useful  to  stir  them  no 
to  obtain  the  light  in  the  "suitable  manner  ' 
required  which  Mr.  Lancaster  does  not  appear  to 
now,  otherwise  he  would  slightly  alter  his  opinion, 
«ad  be  able  to  favour  us  with  very  valuable  inf  orma- 
t*m  as  well  as  on  the  "lime-light."  I  further 
mark,  as  a  proof  of  this  statement,  that,  ia  his 
satwar  24048,  p.  73,  Mr.  Lancaster  advocates  the 
nsall  bore  jet,  bat  omits  to  state  with  what  pres- 
nre  of  gas  he  obtains  his  results,  nor  if  his  gas- 
holders are  in  his  cellar  or  on  his  roof,  such  small 


detail*  bring  of  major  importance  for  experiments 
requiring  a  delicate  adjustment.— Gknevk. 


[25538.]— Bepairing  Clinical  Thermometer.— 
TV  ill  some  correspondent  explain  the  mode  of 
making  the  mercurial  index— first  say  what  the 
mercurial  index  is,  and  second  how  it  is  made .-  1 
understand  the  steel  index  in  a  registering  thermo- 
meter, but  not  the  mercurial  index  in  a  clinical. 
"Clinical  Thermometer"  hates  the  opticians.  I 
can  only  say  that  I  never  experienced  any  difficulty 
as  an  amateur  iu  getting  any  inf  ormation  about  any 
trade.— B.  P.  A. 

[25530.]— Photometer.— Thero  are  several  kinds 
of  photometers ;  in  all  the  principle  is  the  same. 
The  following  is  a  description  of  Bumford's :— It 
consists  of  a  ground  glass  screen,  in  front  of  which 
is  fixed  an  opaque  rod.  The  lights  to  be  compared 
are  placed  at  distances,  so  that  the  shadows  thrown 
on  the  screen  have  the  same  intensity.  Then  it  can 
be  proved  that  the  illuminations  which  they  would 
trivo  at  equal  distances  are  directly  proportional  to 
the  squares  of  their  distances  from  tho  shadows. 
For  it  i,  i'  are  the  intensities  of  the  lamps  at  the 
unit  of  distance,  and  d,  d'.  their  distances  from  the 
shadows,  then  from  the  first  law  of  the  intensity 
of  light,  the  intensity  of  the  lamp  at  distance  d  = 

,,,  and  the  intensity  of  the  other  lamp  at  distance 

*2  f 

d',  =  jsi.   On  the  screen  these  two  intensities  are 

equal.  .-.1  =  2'. 

d*  d'2 

:  i  _  <P 
V     J*   Q.  E.  D. 
— Bromo-Iodink,  Spa. 

T25M2.]— Dark  Room.— Cover  the  window  with 
yellow  paper  ns  before,  and  over  this  place  two  or 
three  thicknesses  of  yellow  calico.— C.  V.  S. 

[25649.]— Plaster  of  Paris—  Culley  mentions 
liquid  glue  to  be  mixed  with  the  piaster  as  a  means 
of  preventing  it  from  setting  too  soon.— C.  V.  S. 

[25549.]— Plaster  of  Paris.— Put  a  little  weak 
size  in  the  water  with  which  you  mix  your  plaster 
of  Paris—  C.  H.  J. 

[25563 J  — Algebra.  Dual  Arithmetic— Under 
the  heading  "  Algebra,"  in  the  last  number  but  one 
of  the  Enqlihh  Mechanic,  a  correspondent  asked 
for  the  solution  of  the  following  equation  :— 
7  +  4;r6-3irs  +  6.t'-a!3  +  10r»-z  =  100. 

Algebra  is,  I  believe,  powerless  to  solve  such  an 
equation  as  this,  but  by  dual  arithmetic  (of  which, 
by  the  bye,  an  insufficient,  and  in  some  points  erro- 
neous, account  was  given  in  your  pages  a  few  weeks 
back)  the  value  of  •  to  five  places  of  decimals  will 
be  found  to  be  1*53446.— H.  E.  A. 

[25565.1— Valve  Slides.— I  will  endeavour  to 
answer  this  query  to  the  best  of  my  ability,  but  I 
must  premise  that  I  am  no  mechanician,  and  that  I 
have  worked  out  the  problem  for  myself.  If  we 
take  a  certain  length  of  tubing— say,  4ft.,  or  there- 
abouts— we  are  in  possession  of  a  column  of  air 
which  will  resound  to  a  certain  fundamental  or 
prime  sound,  as  well  as  to  the  natural  harmonics 
or  "  upper  partials  "  of  that  prime.  If — no  matter 
what  may  be  the  pitch  of  that  fundamental  sound 
as  compared  with  concert-pitched  sounds— we  call 
the  prime  tone  C,  we  can  obtain  from  the  tube  by 
modifications  of  the  lip  and  air-pressure  a  series  of 
sounds  rising  above  each  other,  thus :— c,  d,  rf,  c", 
«",  g",  Ac.  (I  have  used  Helmholtz's  system  of 
expressing  the  sounds  in  letters.)  A  capital  letter 
denotes  a  sound  belonging  to  the  octave  from  C 
below  the  bass  staff  to  C  in  the  second  space ;  a 
small  letter  signifies  tho  next  octave  above;  one 
stroke  above  the  letter  signifies  the  octave  from 
middle  C  upwards ;  two  strokes  the  octave  above 
that,  and  so  on.)  This  is  very  far,  indeed,  from 
being  a  scale,  but  it  is  the  only  series  of  sounds 
which  can  be  procured  from  simple  tubes,  such  as 
the  trumpet,  bugle,  French  horn,  Ac.  If,  now,  to 
the  first  length  of  tubing  we  add  an  extra  piece,  bo 
as  to  enable  the  column  of  air  to  resound  to  a  new 
prime,  which  shall  be  the  dominant  to  the  former 
prime,  we  get  another  series  of  sounds,  which  rise 
above  the  second  generator  precisely  in  the  same 
order  as  the  first.  Evidently,  then,  if  we  can  vary 
the  length  of  tubing  at  pleasure  to  suit  the  require- 
ments  of  each  of  these  fundamental  tones,  we  may 
increase  the  number  of  sounds  producible  upon  the 
tube  by  the  addition  of  such  of  the  new  harmonics 
as  do  not  already  belong  to  the  first  series.  In 
fact,  we  obtain  G,  c,  g,  dx  a".  jr\  c",  d",  e"}  g",  &c. 
On  the  tromlione  the  required  alteration  is  easily 
effected  by  sliding  an  outer  tube  upon  an  inner  one 
to  the  proper  length ;  in  the  cornet-a-pistons  tho 
same  alteration  in  the  length  of  the  tube  is  produced 
by  valves,  which,  upon  being  pressed,  throw  open  a 
passage  for  tho  air  through  an  additional  length  of 
tubing  which  was  before  closed.  The  cornot,  blown 
by  an  experienced  lip,  when  all  the  valves  are 
shut,  will  give  the  first  fundamental  tone  and  its 
harmonics.  On  the  first  and  third  valves  being 
opened,  a  length  of  tubing  i-  added  to  the  in  Iru- 
ment  sufficient  to  produce  the  fundamental  G  and 
its  harmonics.  It  will  bo  seen  on  looking  at  a 
conn  t -  a -pistons  that  the  length  of  the  slides  for  the 
valves  is  unequal,  and  tho  reason  of  this  will  Boon 
be  apparent.  Although  by  adding  the  dominant 
series  of  harmonics  to  that  of  the  tonic,  wo'much 
increase  the  capabilities  of  the  instrument,  tho  scale 
of  notes  is  yet  very  far  from  being  eompl  to.  The 
sounds  we  require  to  till  up  the  series  are  a  b,  d.f, 
a',  f,  Ac.,  and  it  muBt  have  required  considerable 


thought  to  work  out  a  method  of  producing  those 
sounds  upon  a  valved  instrument.  It  is  done  in  the 
following  manner: — If  we  add  sufficient  length  to 
ti  e  original  tube  to  just  depress  its  fundamental 
sound  by  the  interval  of  t  whole _  tone,  and  keep 
this 


....  addition  under  command  as  in  the  former  case, 
we  shall  come  much  nearer  to  the  attainment  of  our 
object.  The  upper  partials  of  nny  given  prime  in- 
variably rise  above  each  other  in  the  same  order  and 
at  the  same  distances :  first  the  octave,  then  the 
fifth,  then  thu  second  octave,  the  tenth,  and  so  on. 

baVN  named  our  first  generating  tone,  or 
tonic,  C,  if  ve  depress  it  to  the  extent  of  a  whole 
tone,  we  shall  be  justified  in  calling  the  new  sound 
B  flat ;  consequently,  we  shall  get  among  its  upper 
p.u-ti  us,  bft,  ' ,  b'l.  a",  f,  Ac.  Now  the  additional 
length  of  tube  required  to  do  this  will  be  about  one- 
fourth  less—  I  speak  only  approximately— than  the 
half  of  the  additional  tubing  required  to  intone  the 
dominant  <  I  :  therefore  we  must  take  off  so  much 
from  the  first  valve-slide  and  add  it  to  that  of  the 
third  :  by  Urin  means  when  both  valves  are  opeu  we 
get  the  whole  length  of  tubing  required  for  the 
dominant  scries,  while,  when  the  first  valve  alone 
is  open,  we  get  the  exact  length  required  for  the 
i  he  scale  of  notes  how  obtained  consists 

of  G.  m,  c.  g,  tit,  d,  d\  f,  </,  6'5,  c",  d",  e",  /',  g", 
&c.   Though  we  have  added  to  the  compass  and 
capabilities  of  the  instrument,  the  scale  is  still  very 
imperfect,  being  neither  major  nor  minor,  chromatic 
nor  diatonic,  in  the  ordinary  acceptation  of  the 
terms.   Hen'  another  demand  was  made  upon  the 
ingenuity  of  the  instrumeut-maker,  and  the  plan  at 
length  adopted1  is  as  remarkable  for  its  simphcity  aa 
for  its  ingenuity.   It  is  quite  evident  that  if,  to  any 
of  the  various  lengths  of  tubing  which  wo  may 
obtain  by  compounding  the  use  of  the  open  tube 
with  that  of  the  two  valves,  we  add  yet  another 
length  capable  of  influencing  each  of  the  former 
lengths  separately  or  in  combination,  wo  may  still 
further  increase  the  powers  of  the  instrument.  Sup- 
pose that  where  we  have  the  whole  length  of  tubing 
open  for  the  fundamental  G,  we,  by  adding  another 
short  length,  depress  the  generating  sound  exactly 
a  semitone,  it  is  obvions  that  we  at  once  obtain  a 
sound  which,  according  to  the  system  of  equal  tem- 
perament, may  do  duty  for  both  jft  and  f%.  Equally, 
by  adding  the  same  supplemental  slide,  we  get.  in- 
stead of  la,  another  sound  which  will  serve  for  WO  or 
a 3.  Again,  when  we  sound  the  fifth  of  the  dominant 
chord,  which  is  the  third  upper  partial  of  the 1  G 
lougth  of  tul»,  we,  by  the  same  means  employed  for 
depressing  the  fundamental  tone,  depress  tho  upper 
parti.-d  itself  and  so  obtain  the  sound  doing  duty 
for  dt}  aud  c't.   Thus  we  are  able  to  produce  a  com- 
plete chromatic  or  diatonic  scale,  for  in  evory  case 
where  a  sound  is  missing  in  the  scries,  as  not  being 
generated  among  the  harmonics  of  the  three  primes 
already  mentioned,  wo  may  produce  it  in  depressing 
the  noto  immediately  above  it  in  the  scale,  by  add- 
ing to  the  length  of  tube  in  which  tho  natural  har- 
monic is  generated  the  short  length  under  the 
command  of  the  middle  valve.   Understanding  all 
that  is  conveyed  in  the  foregoing  remarks,  we  are 
able  to  perc  ive  the  reason  of  many  things  connected 
with  valved  instruments  which  formerly  puzzled  us. 
We  see  how  it  is,  for  example,  that  the  cornets  and  all 
valved  instruments  are  best  sounded  in  flat  keys, 
since  the  instruments  tune  themselves  by  depressing 
their  pitch,  find  never  by  raising  it.   The  trombone 
can  both  raise  and  lower  its  pitch,  and  hence  its 
perfection  of  intonation.    To  produce  a  on  the 
cornet  we  are  obliged  to  take  the  bt  length  of  tube, 
and  d.-piv.s  its  pitch  by  adding  to  it  the  lenstu  of 
slide  belonging  to  the  second  valve  ;  it  is  utterly 
impossible  to  make  a'  by  raising  the  pitch  of  the 
I  a'  tube.    It  is  also  apparent  why  tho  same  sound 
may  be  produced  by  different  valves,   i  or  example, 
we  can  m  il:o  6'3  as  a  harmonic  of  the  fundamental 
G  by  means  of  the  first  and  third  valves,  or  we  can 
■  make  it  by  simply  depressing  tho  open  note  d  by 
means  of  tho  second  valve.   Again,  with  d  ,  we  can 
moke  it  as  a  harmonic  of  G  with  the  first  and  third 
valves,  or  as  a  harmonic  of  Bb  with  the  first  valve 
alone.    And  so  with  many  others.   We  cannot  make 
b"0  with  the  first  and  third  valve,  as  we  can  ofl, 
because  in  tho  lower  octave  the  third  is  not  gene- 
rated ;  it  does  not  appear  in  the  harmonic  sequence 
until  niter  the  second  octave  is  reached.   When  the 
instrument  comes  from  the  maker  s  hands  it  should 
be  in  perfect  tune  with  itself  when  all  the  slides  are 
pushed  homo  for  its  highest  pitch— that  is  to  say, 
the  Bounds  of  the  same  name  in  each  series  of  har- 
monics should  he  identical  in  pitch.   For  instance, 
if,  which  is  the  second  upper  partial  of  the  U 
generator  (made  open),  should  be  in  perfect  unison 
with  the  third  upper  partial  of  the  G  generator 
(made  with  the  first  and  third  valves)— this  prove* 
the  tonic  and  dominant  lengths  of  tubing,  lo  prove 
tl„   lc  1,-ugth  it  is  necessary  to  resort  to  another 
method,  since  there  is  no  sound  common  to  it  and 
the  first  generator,  except  at  an  inconvenient 
height.    Wo  first  of  all  sound  e",  the  fourth  har- 
monic of  the  C  tube,  and  then  take  the  nearest 
sound  to  it  in  the  Bb  length ;  this  will  be  / .  Re- 
pressing the  pitch  of  this  sound  bv  means  of  the 
second  valve,  we  get  e"  again,  which  sound  should 
be  in  perfect  unison  with  the  ©pene";   Since,  then, 
the  cornet  is  tuned  by  iepreasing  itt  pitch,  it  ia 
ovideut  that,  if  the  length  of  tnbmg  for  one  or  the 
valves  be  altered  to  get  one  series  of  harmonics  in 
tune  with  the  new  tonic,  the  other  valves  will 
require  to  be  readjusted  also,  or  when 
length  of  tubing  in  opened  it  will  fall  short  of  that 
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required  for  the  new  pitch,  and  consequently  its 
notes  will  sound  too  sharp.  As  we  find  that  the 
same  sounds  may  be  produced  by  depressing  the 
first  and  second  valves,  or  by  simply  opening  the 
third,  it  appears  that  the  length  of  slide  required  to 
tune  the  middle  valve  must  equal  the  difference  of 
the  slides  of  the  first  and  third  valves.  Thus, 
supposing  the  slide  of  the  first  valve  were  7in., 
and  that  of  the  third  valve  10in.,  the  slide  for  the 
middle  valve  would  require  to  be  Sin.  Of  course 
this  is  a  mere  approximation ;  and  if  my  querist 
requires  information  exact  enough  to  enable  him 
to  make  a  slide  or  slides,  he  must  seek  it  at  the 
hands  of  some  practical  instrument-maker.  If  he 
merely  wishes  to  understand  the  theory  of  the 
instrument,  with  a  view  to  being  ablo  to  tnne  his 
own  valves  accurately  and  intelligently,  the  above 
remarks  should  be,  I  think,  sufficient.  In  using  the 
term  "  upper  partial "  I  merely  mean  to  express 
the  relationship  of  the  upper  notes  to  their  gene- 
rator, and  not  to  convey  the  idea  that  each  sound  is 
not  itself  a  compound  tone  generating  its  own  series 
of  harmonics  in  the  same  order  as  'the  principal 
generator.—  E.  J.  P. 

T26567.] -Copying  Prints.— The  defect  is  pro- 
bably in  the  silver  printing  bath,  which  should  be 
strengthened  from  time  to  time  as  used.  The  want 
of  density  is  due  to  an  imperfect  negative;  try  a 
longer  exposure,  and  test  your  bath,  which  is  best 
neutral ;  also  see  that  your  collodion  and  developer 
are  in  good  order,  and,  above  all,  do  not  expect  to 
get  good  prints  from  a  bad  negative. — C.  V.  8. 

[25560.]— Cement  for  Electrical  Machine.— 
"  Electrical  cement "  is  made  of  resin  and  beeswax, 
thickened  by  red  ochre,  in  about  the  following  pro- 
portions :— 5  parts  of  resin,  1  part  of  beeswax,  and 
1  part  of  red  ochre,  in  powder.  Melt  beeswax  and 
resin,  and  then  stir  in  the  red  ochre.  Use  like 
sealing-wax.— Glatton. 

[25570.]— Violin.— The  proper  place  for  the  bridge 
is  just  at  the  back  of  the  nicks  m  the  F  holes,  say 
1th  of  an  inch.  The  height  of  bridge  depends  on  the 
finger-board;  the  bridge  should  be  left  of  snch  a 
height  that  you  can  press  the  strings  down  easily  at 
the  end  of  the  finger-board  near  to  bridge,  where  the 
strings  should  be  about  Jin .  above  the  finger-board. 
— Clakionette. 

J 25673.]— Flux  for  Brass.— If  "  Impecunious  " 
1  get  some  of  what  is  called  "  sal  enixon  "  from 
the  aquafortis  works,  he  will  find  in  using  it  all  he 
wants.  It  costs  hero  about  Is.  for  181b.,  and  is  the 
thing  used  by  most  braasf onnders. — Clarionette. 

125574.]— Malt  Kiln. — A  very  good  style  of  malt- 
kiln  is  described  in  Vincent's  "Chemistry  of  the 
Arts  and  Manufactures ;"  Mackenzie,  60,  Ludgate- 
hill,  page  250,  article.  "  Beer,"  to  which  I  beg  to 
refer  you,  the  subject  being  difficult  without  the 
aid  or  drawings.  If  von  should  happen  to  reside 
near  my  address,  shall  be  happy  to  show  yon  six 
large  malt  kilns  of  various  forms  and  sizes,  and  also 
to  help  you  to  the  best  of  my  ability  in  the  matter. 
H.  P.  Harbis,  Botherham. 

r25676.1-Dynamioal  Problem.— If  "  C.  W.  H. 
will  first  demonstrate  that  sand  in  a  rotating 
cylindrical  vessel  dees  assume  a  conical  surface  he 
will  no  doubt  get  the  reason. — A.  Tbottek. 


[25678.]— Pumps.— A  force  pump,  worked  from 
the  top  by  means  of  a  rod  of  iron.— C.  V.  S. 

[25584.]— Cat  Calls.— I  think  T.  B.  Walker,  jun., 
probably  refers  to  an  instrument  nsed  by  showmen 
to  produce  the  squeaky  voice  of  Mr.  Punch.  It  is 
made  as  follows :— Take  two  pieces  of  tin,  about 
lin.  long  by  fin.  broad,  bend  them  slightly,  and, 
placing  a  piece  of  tape  between  them,  turn  the  two 
ends  of  tape  down,  and  bind  the  whole  together  with 
thread.  On  placing  this  little  instrument  between 
the  lips  and  blowing  through  it  a  most  dismal  howl 
is  produced. — Glatton. 

[25585.]— Oas.— 1st.  To  prevent  misunderstand 
ing,  I  give  the  quantities  obtainable  from  the  beet 
of  two  Kinds  of  coal  nsed  in  England— viz.,  cannel 
coal  and  common  coal.  From  the  former  13,600 
cubic  feet  per  ton  may  be  obtained,  and  12,507  cubic 
feet  per  ton  from  the  latter.  2nd.  A  fair  average 
produce  per  ton  of  common  coal  would  be  0,500  cubic 
feet,  but  good  average  working  would  be  10,500 
cubic  feet  per  ton.  A  gas  manager  would  think  he 
had  worked  badly,  and,  in  fact,  he  would  have 
worked  badly,  if  his  average  working  woto  to  re- 
sult in  his  only  having  produced  9.500  cubic  feet  of 
gas  per  ton  of  coal  carbonised.  When  1  say,  there- 
fore, that  this  is  a  fair  average,  I  mean  that  it  is 
fair  working— is  only  passable.  3rd.  In  the  early 
days  of  gas-lighting,  aud  for  many  years  afterwardi 
cast-iron  retorts  only  were  used.  The  fact  of  the 
iron  retorts  not  being  capable  of  standing  a  heat 
suificiently  high  for  the  distillatiou  of  coal  in  the 
most  economical  manner,  their  liability  to  rapid 
oxidation,  expense  of  setting,  their  having  to  be 
bricked  round  to  prevent  the  direct  action  of  the 
flames  upon  them,  and  even  fusion  in  the  furnaoe, 
operated  to  cause  the  adoption  of  clay  in  the  manu- 
facture of  gas  retort s.  Some  have  an  idea  that  clay 
retorts  will  not  bear  "  letting  down  "  and  "  stand- 
ing off,"  on  account  of  their  liability  to  crack  in 
cooling,  and  for  this  reason  in  very  small  works  they 
use  one  or  two  iron  retorts  in  the  setting  with  the 

clays."  This  is  only  during  the  minimum  gas 
production  in  the  hummer.  I  have  had  furnaces 
consisting  of  day  retorts  that  have  had  to  "stand 
off    for  five  hours  daily  during  the  months  of  June, 


July,  aud  August,  that  when  they  have  been  re- 
charged in  the  evening  have  hardly  lost  any  gas  at 
all.   I  always  left  the  charge  in,  and  kept  the  lid 
before  the  mouthpiece  while  "  standing  off,"  to  pro- 
tect them  from  the  action  of  the  external  atmo- 
sphere, and  if  they  should  happen  to  have  sprung  at 
all  I  have  taken  a  little  "retort  clay,''  and  have 
made  a  very  thick  liquid  of  it  by  mixing  it  with 
water,  and  have  smeared  the  sprung  parts  of  the 
retort  with  it  by  the  aid  of  "  Boar's  bristle  brush," 
fixed  at  the  end  of  a  length  or  two  of  iron 
barrel.     I  have  el«o  had  furnaces  which  have 
been  let  down  and  relighted  repeatedly  which 
have  been  in  action  for  a  total  number  of  from  400 
to  600  days,  and  ware,  so  far  as  being  gas-tight 
goes,  as  good  as  new.   They  were  then  condemned 
on  account  of  their  being  too  much  burnt  to  stand 
scurfing— the  retorts  had  broken  in  the  attempt  to 
free  them  from  the  deposited  carbon.   A  furnace 
has  always  done  its  work  when  it  has  been  in  action 
for  300  days.   If  proper  care  be  taken  in  the 
*  letting  down  "  or  r'  gaiting  "  of  retorts  it  can  be 
done  with  little  if  any  damage  to. them.   4.  To 
avoid  leakage  at  the  joint  of  the  iron  mouthpiece 
to  the  clay  retorts,  the  deposition  of  carbon  in  the 
retorts  (the  removal    of    which   is  exceedingly 
destructive  to  the  Utter,  especially  when  improperly 
attempted),  and  to  insure  a  good  product,  an  ex- 
hauster becomes  an  infinitely  useful  adjunct  to  the 
other  apparatus  of  a  gas-works.'   It  is  generally 
calculated  that  whenever  the  gas  exceeds  8,000,000 
cubic  feet  per  annum  an  exhauster  will  pay  its  cost 
for  engine  and  boiler.   As  regards  the  apparatus 
and   engine   to  be  nsed,   if  it   were  a  small 
"works7'  I  should  have  a  larger  engine  than  would 
be  required  to  drive  the  exhauster  alone,  so  that  you 
might  have  a  "transmission"  from  the  engine  to 
drive  a  circular  breeze  sieve,  a  tar  pump,  a  liquor 
pump,  and  a  water  pump,  for  the  works  in  direct 
communication  with  the  engine.    If  you  only  use 
it  for  constant  powers,  snch  as  the  above  mentioned, 
your  flow  of  gas  will  remain  pretty  constant  and 
your  gauge  pretty  steady.   6.  The  average  of  waste 
in  the  mains  and  service  pipes  will  muck  depend 
upon  the  position  of  the  mains,  the  regulation  of 
the  pressure  at  the  works,  and  the  extent  to  which 
you  carry  on  condensation  before  registration.  The 
average  should  not  exceed  15  per  cent.    6.  I  under- 
stand the  first  part  of  this  question  in  this  light, 
that  yon  wish  to  know  on  account  of  the  gas  being 
a  few  degrees  above  the  temperature  of  the  atmo- 
sphere that  a  certain  amount  of  contraction  ensues 
after  leaving  the  meter  when  in  the  holder.  Ton 
would  not  then  virtually  have  a  correct  measure- 
ment, the  gas  having  been  registered  at  a  tempera- 
tore  greater  than  that  of  the  atmosphere.  The 
meter  is  generally  allowed  to  register  30  per  cent, 
fast,  the  water  line  being  regulated  accordingly.  I 
understand  the  bitter  part  of  the  question  to  mean 
that  yon  imagine  the  scrubber  is  used  to  avoid  the 
expansion  and  contraction  of  the  gas.   A  scrubber 
is  used  firstly  to  rid  the  gas  of  ammonia  by  the  aid 
of  water,  advantage  being  taken  of  the  well-known 
affinity  of  ammonia  for  that  liquid.   Water  at 
mean  temperature  and  baro.  pressure  (60°  Fahr. 
30in.  baro.)  dissolves  783  times  its  volume  of 
ammoniacal  gas— that  is,  when  undiluted ;  when  the 
latter  is  mixed  with  other  gas,  as  in  the  case  of  coal- 
gas,  the  power  of  water  to  arrest  it  is  not  nearly 
so  great.   The  scrubber  is  nsed  secondly  to  arrest 
a  considerable   proportion  of  the  sulphuretted 
hydrogen  and  carbonic  acid  gas.— David  W.  Suqo  . 


on  dyeing  ?  If  not,  read  them  ;  or  otherwise  take 
logwood  chips,  barwood,  cudbear,  alum,  and  yon  can 
make  any  dye.  Otherwise,  walnut-peel  liquor,  or 
any  of  the  dyes  as  sold  retail.— Joseph  Willlam 
Fennell. 

[25597.]— Electrical.— This  query  has  been  asked 
and  answered  before.  The  index  of  coil  is  connected 
by  a  string  wound  on  its  spindle  with  the  brass  tube 
which  covers  the  core,  and  which  regulate*  the 
action  of  the  latter  on  the  secondary  wire.  The 
figures  on  dial  are  purely  arbitrary,  and  merely 
show  how  far  the  brass  tube  is  withdrawn. — 
Glatton. 

[25507.1— Electrical  Indicator.— The  dial  de- 
scribed indicates  nothing  except  the  length  of  core 
uncovered ;  it  is  merely  moved  mechanically  by  a 
cord  from  the  end  of  the  tube,  which  moves  it  as  it 
is  pulled  out.  This  measures  to  some  extent  the 
degree  of  force,  or  the  proportions  used  of  the  fall 
power  of  the  coil,  but  has  nothing  whatever  to  do 
with  the  electric  energy. — Sigma. 

[25597.1— Electrical.— The  finger  on  the  dial  of 
the  street  machine  bears  no  relation  to  the  power  ; 
it  is  moved  round  by  means  of  a  cord  at  the  end  of 
adjustable  brass  tube,  andean  be  made  to  cover  any 
number  of  degrees  (of  no  value)  at  the  will  of 
maker.  Of  course  for  street  work  something 
extraordinary  is  required. — W.  J.  Lancaster. 

[26597.]—  Electrioal.— The  index  is  not  worked 
by  the  current.  When  the  brass  cover  to  the  core  of 
the  coil  is  drawn  out  a  cord  which  is  fastened  to  it 
passes  over  a  system  of  pulleys  and  over  the  axle  of 
the  index.— Kathode. 

[25697.]  —  Electrical. — The  index  on  common 
shocking  machines  does  not  ind  icate  the  power  of 
the  current.  It  is  attached,  by  means  of  a  string, 
to  the  brass  tube  covering  the  core  of  the  coil, 
and  therefore  only  shows  how  far  it  is  drawn  out,  so 
that  with  more  battery  power  you  would  get  a 
stronger  shock  with  the  index  in  the  same  place.— 
J.  E.Floyd. 

[25599.]  —  Great  Northern  Single  Express 
Engines.— In  answer  to  "  W.  G.  T."  I  beg  to 
inform  him  that  the  Great  Northern  Company 
make  all  their  engines  with  inside  bearings,  ana 
the  large  express  engines  have  outside  cylinders  and 
crank  pins.— C.  H.  N. 

[25599.]— Great  Northern  Single  Express 
Engines.— Whoever  informed  "W.  G.  T."  that 
some  of  the  above  engines  have  outside  frames  is  in 
error,  as  they  all  havo  inside  framing  only.  The 
crank  is  really  forged  between  three  spokes,  and  has 
a  4Jin.  crank  pin,  the  centre  of  which  is  14in.  from 
centre  of  axle.  The  only  difference  in  any  of  these 
engines  that  I  know  of  is,  that  one  or  two  of 
them  are  slightly  longer  in  the  boiler  by  some  Sin.  or 
3  Jin.  than  others.  I  think  33  is  one  of  the  former. 
—John  H.  Chalmers. 

[25600.1— Soda  Solution.—"  Anon  "  may  make 
his  standard  acid  solution  thus  : — Take  a  definite 
weight  of  dry  carbonate  of  sodium.  Naj  COj,  and 
estimate  tho  strength  of  the  acid  and  then  dilute  to 
any  required  strength.  After  having  made  his 
standard  acid  solution,  "  Anon  "  may  add,  by  means 
of  a  burette,  to  his  soda  solution  and  estimate  the 
strength  as  follows :— If  he  nses  standard  sulphuric 
acid— 

+  KajC03 
100 


i.]— Hydrostatics!.— "B.  Bombai,"  if,  as  I 
suppose,  he  intends  making  a  fountain,  must  give 
height  from  top  of  pipe  to  the  level  of  top  of  jet 
before  his  question  can  be  properly  answered. — 
Glatton. 

[25501.]— Sulphate  of  Ammonia.— If  "Tar" 
would  state  what  method  he  adopted  in  trying  to 
manufacture  sulphate  of  ammonia,  also  what  quan- 
tity he  requires  to  make,  and  apparatus  at  hand,  I 
might  be  able  to  assist  him.  In  my  estimation  the 
best  method  of  manufacturing  sulphate  of  ammonia, 
commercially,  is  to  boil  the  ammoniacal  liquor  in  a 
still  with  slacked  lime,  and  pass  the  evolved  gas  into 
a  leaden  box,  or  satnrator,  containing  brown  or 
white  vitriol  of  175  or  1*85  specific  gravity.  As  the 
saturation  of  the  acid  proceeds,  the  salt  falls  to  the 
inclined  end  of  the  box,  and  is  lifted  out,  by  means 
of  a  scoop,  into  a  drainer,  the  mother  liquor  being 
allowed  to  run  back  into  the  saturator.  or  box  As 
the  saturation  of  the  acid  proceeds,  and  the  smell  of 
ammonia  becomes  visible,  more  acid  will,  of  course, 
be  required  to  be  added.  If  not  in  possession  of  a 
still,  the  ammoniacal  liquor  may  be  neutralised  with 
sulphuric  acid  (brown  or  white  vitriol),  in  leaden 
pans,  evaporated  dowu,  allowed  to  crystallise,  and 
afterwards  recrystallised  if  white  sulphate  of  am- 
monia be  required.— William  W.  Stavelet. 

[25592.]  — Bicycle  Distance  Register. —The 
train  for  a  50in.  driving-wheel  is  as  follows  :— 


Driving 
wheel 
axle 


12 


72 


13 


96 


36    36  12    101 

(o)  (b)  (e) 

o  turns  401  times  in  a  mile ;  b  shows  furlongs  ;  c 
shows  miles ;  other  numbers  can  be  got  from  this. — 
A.  J.  H. 

[26596.]— Brown  Dye  for  Straw  Hats.— Have 
yon  read  the  articles  recently  given  in  our  columns 


Na.SO<  +  H,0  +  CQa 


H,SO< 

OS 

Therefore,  if  106  p  rts  of  carbonate  of  sodium  re- 
quire 98  of  sulphuric  acid,  what  will  200  parts 
require  ?— Chablbb  E.  Clinch,  Faversham. 

[26600.1— Soda  Solution.— 6  &5grs.  of  pure  oil 
of  vitriol  (H3  SO4)  should  exactly  neutralise  100 
fluid  grains  of  your  standard  soda  solution.  Yon 
may  further  test  the  purity  of  your  acid  by  diluting 
6'85grs.  to  the  bulk  of  100  fluid  grains,  with  water, 
and  adding  to  it  a  solution  of  26'7grs.  crystallised 
borax  (this  is  generally  one  of  the  purest  commer- 
cial salts).  The  mixture  should  be  perfectly  neutral 
to  litmns  paper,  but  if  alkaline,  it  shows— if  yon 
have  weighed -your  quantities  carefully — that  the 
acid  is  not  pure  enough,  and  more  must  be  used. 
The  exact  strength  of  the  acid  may  be  found  from 
the  numbers  given  by  pouring  it  into  a  basin  con- 
taining the  dissolved  borax— using  a  graduated 
burette — and  noting  carefully  when  the  mixture  is 
exactly  neutral.  Supposing  12'6grs.  are  required  to 
neutralise  tho  borax  solution,  then  it  is  evident 

Jon  must  increase  the  quantity  of  yonr  add  by  one- 
ourth.— H.  B.  F. 

[B6802.]— Clock  with  Two  Dials.— You  most 
increase  the  maintaining  power  of  pendulum,  and, 
by  the  aid  of  three  bevelled  wheels  might  show  three 
faces.  If  nobody  else  will  snpply  you  I  will. — 
Joseph  William  Fennell. 

[26602.1— Clock  with  Two  Dials.— Yon  must 
give  more  particulars  of  the  clock  you  now  have,  of 
where  it  now  stands,  and  of  where  yon  propose  to 
have  the  new  dial.— A.  J.  H. 

[26602.]  —  Clock  with  Two  Dials.  —  Clocks 
which  work  several  dials  are  connected  to  them  by 
light,  hollow,  leading  off  rods,  one  end  of  which  is 
driven  by  the  hour  wheel  of  the  clock ;  the  other 
drives  tho  motion  work  behind  the  dials.  If  the 
-rod  has  to  go  round  a  corner  bevel  wheels  are  nsed  : 
if  in  a  straight  line  it  is  connected  with  a  half 
universal  joint  at  each  end.— J.  E.  Floyd. 

[25604.]— Blueing  Pistol  Barrels.— Unscrew 
the  barrel  and  hold  it  in  a  Bnnsen  flame  till  red 
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hot,  then  nlnnge  it  into  cold  water.  Wipe  the 
barrel  and  hold  it  over  the  flame,  and  the  deep  blue 
will  gradually  appear.— Harry  Lee. 

[26606.]  —  Spectroscopic  Experiments.  — The 
slides  I  alluded  to  were  for  the  purpose  of  illus- 
trating lectures  on  physics,  and  not  merely  for  the 
spectroscope.  There  nre  so  many  that  I  should 
cover  several  pages  with  the  description  of  them, 
and  will  here  give  a  few  in  reference  to  light  only  ; 
ut  some  future  time,  if  requested,  I  will  give  direc- 
tion! for  making  slides  to  illustrate  several  of  the 
other  physical  subjects.  In  the  first  place  we  will 
illustrate  the  propagation  of  a  wave  of  light.  To  do 
this  procure  a  long  screw  and  place  it  crosswise  in  a 
wooden  frame,  so  that  when  put  in  the  lantern  you 
can  rotate  the  screw.  This  upon  the  screen  will 
resemble  the  crests  and  rims  of  a  progressive  wave ; 
by  having  some  eight  or  nine  screws  of  different 
pitch  you  can  illustrate  the  varying  lengths  of  dif- 
ferently coloured  waves.  Now  into  a  changeable 
chromatrope  frame  place  two  glasses  with  thin  hues 
radiating  from  the  centre  to  the  edge,  and  on  a 
third  stationary  glass  paint  a  horizontal  lino  across 
the  glass :  this  is  to  show  that  the  angles  of  incidence 
and  reflection  are  equal  and  opposite.  Thus  place 
the  slide  in  the  lantern  so  that  all  the  lines  are  hori- 
zontal, then  turn  the  chromatrope  handle  so  that 
each  of  the  opposite  lines  rises  from  horizontal  oue. 
then  the  angles  of  the  two  will  be  eqnal.  You  will 
see  in  a  moment  that  by  turning  the  handle  the 
imaginary  incident  and  reflected  lineB  will  meet 
when  perpendicular.  Now,  to  convert  this  slide 
into  an  illustration  of  refraction,  yon  must  take  out 
the  stationary  glass  and  put  in  another  with  a  small 
vessel  of  water  painted  on  directly  in  the  centre. 
When  placing  the  moving  glasses  in  see  that  they 
an  in  their  proper  positions— that  is,  the  one  below 
and  the  other  above  the  horizontal  vessel ;  this  you 
cannot  move,  because  the  two  would  move  in  wrong 
directions,  but  it  will  be  easy  for  you  to  place  them 
that  the  sine  of  the  incident  one  may  be  measured 
on  the  sheet  and  the  .«ino  of  refracted  one  measured, 
and  then  the  imaginary  index  of  refraction  com- 
puted. Again  (aad  this  is  all  I  can  send  this  week  to 
catch  post),  on  another  stationary  slide  sketch  in 
the  centre  a  double-couvex  lens,  and  have  on  the  two 
moveable  slides  on  one  side  a  parallel  line,  and  on  the 
other  a  converging  line,  so  that  when  shown  on  the 
sheet  the  two  lines  will  represent  a  parallel  beam  of 
light,  and  the  line  through  the  lens  will  illustrate 
the  principal  focus.  Now,  by  turning  handle,  yon 
will  show  that  a  divergent  beam  will  lengthen  the 
focus,  and  conversely  a  convergent  incident  beam 
will  shorten  the  focus.  On  another  slide  a  double 
concave  should  be  sketched  in  black,  and  two  other 
lines  painted  to  imitate  passage  of  a  ray  of  light 
through  a  concave.  I  find  there  are  so  many  slides 
I  wished  to  describe  that  I  shall  havo  to  embody  the 
whole  in  an  article  I  will  send  to  our  next. — W.  J. 
Lancaster. 

[25607.]— Harmonium  Requiring  High  Pres- 
sure of  Wind  for  the  Upper  Notes  —The  fact 
that  the  reeds  in  "Occasional  Photo's,"  harmonium 
require  a  high  pressnre  of  wind  to  make  them  speak, 
must  be  due  to  the  set  of  the  reed  on  the  block.  It 
is  either  too  high  or  too  low.  The  fact  that  the  in- 
strument has  a  good  tone,  and  that  all  the  notes 
"  speak  promptly  "  (under  a  pressure  of  wind,  I  pre- 
sume) shows  that  the  pan  is  practically  h  11  right ; 
but  the  notes  ought  to  speak  promptly  when  the 
bellows  is  worked  gently.  If  "Occasional  Photo" 
refers  to  p.  126,  Vol.  XXI.,  he  will  see  that  the 
length  of  the  5th  C  channel  should  be  ljin..  and  as 
to  the  length  of  the  6th  it  has  no  length  practically, 
because  the  veneers  come  close  together.  The  length 
of  the  upper  octave  channels  is,  I  believe,  immaterial 
within  certain  limits  —  quick  speech  depending 
mainly  on  the  depth  between  pallet  and  reed, 
certainly  not  on  the  length  of  channel.  I  amtoler- 
"ilysure  that  the  reeds  obtained  by  "Occasional 
oto."  though  doubtless  filed  up  to  pitch  (tuned) 
re  not  "voiced."  and  I  would  here  suggest  a 
caution  that  when  harmonium  reeds  are  said  to  be 
"  voiced,"  it  will  be  advisable  to  take  the  statement 
as  worth  just  nothing  at  all.  Half-inch  screws  are 
required  for  the  lowest  octave  of  reeds,  but  after- 
wad*  those  known  as  "three-eight  threes"  (i  3), 
with  half-round  heads,  are  the  right  sort.  I  do  not 
imagine  that  cutting  off  the  ends  of  those  "  Occasional 
Photo"  has  put  in  will  in  any  way  improve  his  instru- 
ment. Let  him  try  opening  or  closing  the  mouths 
of  tho  reeds— i.e.,  setting  them  higher  or  lower :  he 
Mi  not  expect  to  get  things  perfectly  satisfactory 
first  time  of  trying. — Saul  Btmra. 
[26608.]— Grape  Sugar  Fermented.— The  for- 
mula for  grape  sugar  is— C6Hj^O«,  and  tho  reaction 
of  its  decomposition  into  alcohol  and  carbonic 
dioxide  is  commonly  represented  by  the  equation- 
Glucose.  Alcohol.  Carb.  diox. 
^  CgHuO,,  =  2  (CsH,0)  +  2  (COj). 
Now  this,  in  reality,  is  only  a  rough  approximation 
to  the  truth,  as  it  leaves  out  the  formation  of  other 
bodies  which  havo  been  found  along  with  the  produc- 
tion of  alcohol.  Small  but  variable  portions  of 
■agar  are  resolved  into  other  products  besides  ethylic 
alcohol,  4  to  5  per  cent,  being  converted  into  succinic 
acid  and  glycerine :  and  Pasteur  has  endeavoured  to 
present  by  tho  following  equation  the  decomposi- 
>n  of  the  4  per  cent,  of  sugar  which  yields  succinic 
id  and  glycerine.  Its  expression  is  very  complex, 
d  Pasteur  himself  -:y<  it  is  only  the " numerical 
result  of  analysis,  and  not  a  mathematical  expres- 
sion of  tho  reaction — 
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Glucose.        Water.        Sue.  acid. 

49  (CjHjjCi)  +  30  (HjO)  =  12  (AHA)  +  72 
Glycerine.  Carb.  diox. 
(C,H80s)  +  30  (CO,). 
In  addition  to  this,  a  portion  of  the  sugar  also  pro- 
duces amylic  alcohol  (CsHj jO),  aud  traces  of  other 
alcohols  homologous  with  ethylic  alcohol  are  often 
formed.  In  fact,  we  find,  when  operating  upon 
large  masses  of  the  products  in  tho  arts,  that  alter 
distillation  there  is  a  residuum  less  volatile  than 
ethylic  alcohol  formed,  having  a  strong  aud  dis- 
agreeable odour,  and  commonly  termed  fusel  oil, 
composed  in  great  part  of  propylic  alcohol  (CjHhO), 
butylic  alcohol  1  . 1 1  ,  <  >  .  dominant  amylic  alcohol 
(CsHi;0),  caproic  alcohol  (CgHuO).  eenanthylic 
alcohol  (C;HlfiO),  and  caprylic  alcohol  (C,HwO). 
The  conversion  of  grape  sugar  into  manniiic  and 
lactic  acid,  the  production  of  which  has  been  ob- 
served in  alcoholic  fermentation,  is  the  result  of 
special  ferments,  differing  from  the  alcoholic  fer- 
ment, and  proceeding  simultaneously  with  it.  Man- 
nitic  or  viscous  fermentation  is  excited  by  a  special 
ferment  acting  on  glucose  (or  on  cane  sugar  pre- 
viously altered),  transforming  them  into  a  kind  of 
gum  or  dextrin,  m annate,  and  carbonic  dioxide, 
accerdiug  to  the  following  equation — 

Cane  sugar.         Water.  Gum. 

25  (C12H~A,)  +  25  (HsO)  -  12  (C,sHaAo)  + 
Mannite.      Carb.  diox.  Water. 
24  (C«HuOa)  +  12  {OOj)  +  12  (H.O) 
And  it  has  also  been  proposed  to  represent  the  pro- 
duction of  mannite  and  of  gum  by  two  separate 
equations,  independent  of  each  other — viz., 

Glncose.   Water.      Mannite.    Carb.  diox. 

20  +  (H,0)  =  24  (C,HMOs)  + 12  (CO,) 

and 

Glncose.  Gum.  Water. 

M  (CV.II.Ac)  =  12  (CwHaAo)  +  24  (HA), 
which,  when  added  together,  reproduce  the  first 
equation,  plus  12  molecules  of  water.  In  the  case 
of  the  conversion  of  glucose  into  lactic  acid,  the 
orgnnised  forms  of  life  which  are  developed  in  the 
liquid  are  of  a  different  nature ;  but,  at  the  same 
time  (except  the  chemical  reaction  and  form  of  the 
ferment),  the  general  character  of  these  fermenta- 
tions is  the  same,  as  the  conditions  of  nutrition  and 
development  of  organic  ferments  vary  only  within 
very  narrow  limits.  Ly  comparing  the  formulss  of 
glucose  and  of  lactic  acid  we  see  that  we  have  here 
a  simple  molecular  transformation,  or  rather  the 
splitting  up  of  one  molecule  of  glucose  into  two 
more  simple  equivalent  ones ;  in  fact — 

Glucose.  Lactic  acid. 
(C,H,  A)  =  2  (03H6O,) ; 
and  this  is  the  result  of  a  special  fermentation,  in- 
dependent of  the  viscous  or  mannitic,  with  which  it 
was  formerly  confounded.  I  have  endeavoured  to 
give,  in  as  condensed  a  form  as  possible,  the  reac- 
tions of  these  fermentations,  but  to  do  justice  to  the 
subject  would  in  reality  necessitate  a  special  article 
for  that  purpose. — H.  P.  Harris,  Rotherham. 

[25610.]— Coca  Leaf.— The  dried  leaf  of  Ery- 
throxylon  coca  is  one  of  those  stimulating  narcotics 
which  belong  to  the  same  class  with  tobacco  and 
opium,  but  is  more  remarkable  than  either  of  them 
in  its  effects  upon  the  human  system.  The  plant 
forms  a  shrub  from  4ft.  to  (  f  t .  high,  and  is  found  wild 
in  Peru.  The  leaf  is  chewed  by  the  Peruvians, 
mixed  with  finely-powdered  chalk,  and  brings  on  a 
state  of  apathy  ana  indifference  to  all  surrounding 
objects,  the  desire  for  which  increases  so  much  with 
indulgence  in  it,  that  a  confirmed  coca-chewer  is 
said  never  to  have  been  reclaimed.  In  the  destruc- 
tion of  mental  and  bodily  power,  the  effects  are 
said  to  exceed  even  opium.  Poppig  thus  describes 
it  :— "The  Peruvians  use  it  with  burnt  lime.  Without 
this,  which  always  excoriates  the  mouth  of  a 
stranger,  the  natives  declare  that  coca  has  not  its 
true  taste — a  flavour,  by  the  bye,  which  can  only  be 
detected  after  a  long  use  of  it.  It  then  tinges  green 
the  carefully  swallowed  spittle,  and  yields  an  infu- 
sion of  the  same  colour.  Of  the  latter  alone  I  made 
trial  and  found  that  it  had  a  flat  grass-like  taste, 
but  I  experienced  the  full  power  of  its  stimulating 
principles.  When  taken  in  the  evening  it  was 
followed  by  great  restlessness,  loss  of  sleep,  and 
generally  uncomfortable  sensations ;  while,  from  its 
exhibition  in  the  morning,  a  similar  effect,  though  of 
a  slight  desree,  arose,  accompanied  with  loss  of 
appetite.  Weakness  in  the  digestive  organs  first 
attacks  tho  unfortunate  coquero.  This  complaint, 
which  is  called  '  opilacion,'  may  be  trifling  at 
the  beginning,  but  soon  attains  an  alarming 
height.  Then  come  bilious  obstructions ;  jaun- 
dice and  derangement  of  the  nervous  system 
follow,  along  with  pains  in  the  head,  and 
such  a  prostration  of  strength  that  the  patient 
speedily  loses  all  appetite,  the  hue  of  the  whites  of  the 
eves  assume  a  leaden  colour,  and  a  total  inability  to 
sleep  ensues,  which  aggravates  the  mental  depres- 
sion of  the  unhappy  individual,  who,  spite  of  all  his 
HIr,  cannot  relinquish  the  UBe  of  the  herb  to  which 
he  owes  his  sufferings,  but  craves  brandy  in  addi- 
tion. The  appetite  becomes  quite  irregular,  some- 
times failing  altogether,  and  sometimes  assuming 
quite  a  wolfish  voracity,  especially  for  animal  food. 
Thus  do  years  of  misery  drag  on,  succeeded  at 
length  by  a  painful  death."  The  Indians  make  a  pill 
of  calcined  shells  and  tobacco  to  take  away  the 
appetite  when  on  a  long  journey.  In  Hue's  account 
of  his  "  Travels  in  China"  ho  mentions  a  sort  of 


grass  that  they  nred  in  their  boots  which  lessened 
their  fatigue.  I  have  mislaid  my  notes,  but  perhaps 
"  Athlete  "  will  remember  tho  passage.  Trusting 
the  above  will  answer  the  query.  —J.  Walliston. 

[25610.]— Coca  Leaf.— The  botanical  name  of  the 
coca  plant  is  Erythrorylon  coca,  whose  leaves  are 
much  used  by  the  natives  of  Bolivia  and  Pern  as  a 
stimulant.  The  properties  of  the  coca  plant  resemble 
those  of  opium,  though  less  narcotic.  It  lessens  the 
desire  for  ordinary  food,  and  for  some  time,  at  least, 
enables  the  person  using  it  to  endure  longer  and 
more  protracted  exertion  than  he  otherwise  conld 
with  less  food.  It  keeps  off  difficulty  of  respiration, 
but  when  used  in  excess  it  weakens  the  digestion, 
and  finally  brings  on  a  miserable  ruin  of  both  body 
and  mind.  It  is  grown  in  Peru,  Brazil,  and  Bolivia, 
and  in  these  countries  aloue ;  30,000,0001b.  of  leaves 
are  eaten  annually,  and  I  should  advise  "  Athlete  " 
to  be  careful  in  its  use  if  he  ever  obtains  any. — J. 
Walker. 

[25610.]— Coca  Leaf— For  a  full  account  of  the 
properties  of  this  leaf  see  Johnston's  "Chemktry 
of  Common  Life,"  Vol.  n.,  p.  132. — F.  Coles. 

[25610.]  —  Coca  Leaf.  —  I  hove  collated  tho 
opinions  of  certain  writers  on  coca,  which  I  submit 
for the  information  of  'Athlete' '  and  others  interested 
in  the  subject.  Dorvault  calls  it  the  "  Haschisch  "  of 
Peru  and  Mexico.  The  native  Indians  style  it  khoka. 
It  is  the  dried  leaf  of  the  Erythroxylon  coca,  a 
small  tree  of  Pern.  The  green  leaf  bears  the  name 
of  matu.  From  time  immemorial  the  Indians  have 
used  it  mixed  with  lime  as  in  the  preparation  of 
betel,  ns  a  masticatory.  Its  use  is  widespread  in 
Bolivia,  Peru,  and  Mexico.  It  is  stomachic,  sooth- 
ing, and  nutritive  lout  d  la  foi*.  It  dilates  the 
pupil,  and  exercises  an  excitant  action  analogous  to 
that  of  certain  narcotics.  Most  authorities  confirm 
this  statement  ns  to  the  use  of  coca,  and  the  mode 
of  preparing  it.  Bentley  odds:  "The  Peruvian 
Indians  have  always  ascribed  to  the  coca  the  most 
extraordinary  virtues.  Thus,  thev  believe  that  it 
lessens  the  desire  and  the  necessity  for  ordinary 
food ;  and,  in  fact,  that  it  may  bo  considered  as 
almost  a  substitute  for  food.''  Spruce  says  that  an 
Indian,  with  a  chew  of  I  pad  ii  (the  native  name  for 
coca  or  the  Indians  of  the  Bio  Negro)  in  his  cheek, 
will  go  two  or  three  dnyB  without  food,  and  without 
feeling  any  desire  to  sleep.  Dr.  Weddell,  however, 
speaks  far  less  highly  of  the  virtues  of  coca.  He  states 
that  it  does  not  satisfy  the  appetite,  but  it  merely 
enables  those  who  chew  it  to  support  abstinence  for 
a  length  of  time,  without  a  feeling  of  hunger  or 
weakness.  Lindley  says  coca  is  much  used  oy  the 
miners  of  Peru  for  its  remarkable  power  in  stimu- 
lating the  nervous  system,  in  which  respect  it  quite 
resembles  opium.  No  effects  that  have  been 
ascribed  to  the  immoderate  use  of  opium  are  ex- 
ceeded by  what  seems  the  consequence  of  chewing 
the  coca  leaf.  It  has  occurred  to  me  that  Humboldt 
and  Bonpland  caunot  havo  failed  to  observe  the 
practice  in  the  course  of  their  travels  in  South 
America,  but  a  hasty  glance  through  such  of  their 
works  as  I  have  access  to  reveals  nothing  of  the 
kind.  Humboldt,  however,  bears  testimony  to  tho 
wonderful  powers  of  endurance  of  the  Peruvian 
Indians,  and  sayB  they  are  fairly  long-lived  in  spite 
of  their  intemperate  habite.  This  assertion, 
coupled  with  the  undisputed  fact  that  coca-chewing 
has  been  u  habit  with  them  "from  time  imme- 
morial," seems  to  me  a  strong  argument  against 
the  supposed  deleterious  influence  of  coca  on,  at  any 
rate,  the  physical  powers  of  man.  Some  of  "ours," 
I  doubt  not,  could  tell  us  from  personal  observation, 
or,  still  better,  personal  experience  of  the  effects, 
immediate  and  ultimate,  of  the  habit  of  coca  chew- 
ing. Lindley,  by  the  bye.  refers  to  a  carious 
account  of  this  plant  in  "  Poppig' s  Reiso  in  Chile." 
Are  any  of  our  readers  acquaiuted  with  thi9  work  ? 
— Stentorello. 

[25615.1— Gravity  Escapement.— For  an  accu- 
rate clock  a  gravity  escapement  is  certainly  best ; 
no  doubt  you  have  chosen  the  "  four-legged  "  escape- 
ment because  it  is  easier  to  make  than  the  "  double 
three-legged,"  but  there  is  an  easier  ono  still,  see 
the  Horological  Journal  for  April: — Pond. 

[25616.]— Electro-Magnet  and  Bell.— I  should 
think,  by  your  description,  that  the  battery  was 
nearly  worn  out ;  if  so,  soak  the  porous  cells  in 
water  and  re-churge.— C.  V.  S. 

[25616.]— Electro-magnet  and  BeU.— The  wire 
on  electro  magnet  adds  more  resistance  to  circuit 
than  your  battery  can  manage.  Try  adding  one  or  two 
more  cells ;  of  course,  joined  in  series. — Glatton. 

[26616.]— Electro-Magnet  and  Bell.— You  will 
find  the  cause  of  the  bell  not  ringing  is  due  to  the 
Bpring  or  screw  tipped  with  platinum  pressing  too 
tightly  on  to  hammer  spring.  The  two  platinum 
tips  should  separate  when  the  armature  is  held  on 
to  magnet ;  if  they  do  not,  there  is  no  means  of 
breaking  circuit,  he'ice  armature  will  be  held  tightly 
to  magnet.  So  adjust  tho  screw  or  spring  (which- 
ever it  may  be  in  your  bell)  that  the  platinums  touch 
when  armature  is  away  from  magnet,  and  are 
l-20th  of  an  inch  apart  when  armature  is  down  upon 
magnet.  Your  bell  will  then  ring  satisfactorily. — 
W.  J.  Lancaster. 

[25616.]— Electro -magnet  and  Bell.— Apropos 
of  the  above  query,  the  following  plan  has  occurred 
to  me,  which  1  beg  to  present  to  your  readers,  'the 
sketch  represents  one  electro-magnet  with  drop,  Ac, 
of  an  ordinary  indicator  for  an  electric  bell.  Besides 
the  usual  connections  I  iutroduce  a  pin  which 
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arrests  the  fall  of  the  "  drop  "  piece.  This  pin,  E, 
is  connected  with  the  wire,  A,  coming  from  pnsh, 
and  the  centre  en  which  the  drop,  D,  turns,  which  is 
marked  F,  is  connected  with  wire,  6,  leading  to  the 
bell.  The  action  is  as  follows :— When  push  is 
touched  electricity  runs  through  wire.  A,  to  electro- 
magnet, thence  by  wire,  G,  to  electric  bell.  The 


electro-magnet  (B)  attracts  armature,  C,  releasing 
the  drop,  D,  to  which  is  attached  the  disc,  which 
appears  in  the  hole  in  front.  D,  falling  on  E,  com- 
pletes the  circuit.  A,  E,  F,  6,  which  is  much  shorter 
than  that  through  B,  thus  reducing  resistance  and 
economising  battery  power. — Glatton. 

[25618.]— Condensers.— A  plate  of  glass,  covered 
on  both  sides  to  within  an  inch  of  the  edge,  may  be 
charged  with  electricity  in  the  same  manner  as  a 
Leyden  jar,  and  a  battery  can  be  constructed  of 
them  by  joining  all  the  inner  coatings  and  all  the  outer 
coatings  together,  and  the  plates  can  be  mounted  in 
a  frame.  I  think  instructions  were  given  in  the 
Mechanic  some  time  ago.— Kathode. 

[25618.]— Condensers.— You  can  readily  con- 
struct a  condenser  with  some  6  or  8  square  sheets  of 
glass*,  each  measuring  Din.  On  both  sides  of  each 
sheet  should  be  pasted  a  piece  of  tin-foil  6in.  square ; 
this  will  leave  a  clear  space  of  liin.  all  round  the 
edge  of  tin-foil.  This  space  must  be  well  varnished. 
Then  build  np  the  whole  of  the  glasses  in  a  frame. 
The  glasses  being  about  lin.  apart,  the  whole  of  the 
eight  would  occupy  about  (tin.,  thus  forming  a  cube. 
A  small  piece  of  wood  or  a  penholder  should  then 
be  cut  into  seven  pieces,  each  lin.  long ;  on  to  these 
tin-foil  should  be  pasted,  and  then  one  piece  should 
be  pasted  directly  between  the  first  two  glasses,  so 
as  to  connect  their  surfaces ;  a  second  piece  between 
second  and  third  glasses,  and  so  on  throughout  the 
series.  The  outer  surface  of  last  plate  should  be 
connected  to  earth  by  a  strip  of  tin-foil  being 
pasted  from  central  foil  to  board  carrying  plates.  I 
have  used  four  plates,  and  made  them  work  well, 
and  I  imagine  with  a  little  care  you  will  be  able  to 
construct  the  above  series  to  work  effectively.  If 
the  pieces  of  wood  are  in  any  way  objectionable, 
small  strips  of  foil  pasted  across  between  the  sur- 
faces will  suffice.— W.  J.  Lancaster. 

[25619.]-Qold  Mining.— "  Gold-digger" '  had 
better  tarn  his  attention  to  other  regions  than  the 
United  Kingdom.  There  have  been  "gold  fevers" 
in  all  the  parts  which  he  mentions,  but  the  "  cry  " 
has  been  out  of  all  proportion  to  the  "  wool."  It  is 
easy  to  Bee  that,  if  it  coats  21s.  for  crushing  or 
washing  to  get  20s.  worth  of  a  metal,  it  ia  the 
cheapest  plan  to  let  that  metal  lie  in  its  mother 
earth,  but  the  name  of  gold  has  a  fatal  magic  which 
has  of  ten  led  to  a  ruinous  waste  of  money  and  labour. 
As  to  nuggets,  some  were  found  in  the  Wicklow 
valleys,  but,  as  every  available  man,  woman,  and 
child  was  at  that  time  engaged  in  scraping  the  mud 
for  thorn,  I  don't  fancy  manywere  left.  There  is 
undoubtedly  gold  in  North  Wales  near  Dolgelly, 
where  there  have  long  been  mines.  These  have  often 
been  abandoned,  but  one  or  two  now,  I  believe, 
manage  to  show  a  small  profit  by  great  economy  nnd 
improved  methods  of  quartz-crushing  and  extraction. 
At  best  the  chances  of  new  mines  there  wonld  be 
slight.  As  for  Scotland,  there  is  undoubtedly  gold 
there,  and  the  fact  is  now  and  then  announced  in  the 
newspap  rs  as  a  new  discovery,  but  there  have  been 
few,  if  any,  profitable  works  or  mines.  Where  there 
is  quartz  or  quartzose  sand  there  is  generally  gold, 
but  in  these  islands  generally  in  a  hopelessly  minute 
quantity.— Orion.  q 

[26819.]-Gold  Mining.— About  five  miles  from 
where  I  am  staying  (Dolgelly.  North  Wales),  is 
situated  one  of  the  Welsh  gold-miues ;  the  shaft 
runs  into  the  side  of  a  mountain.  As  the  gold  is 
found  in  quartz,  from  which  it  is  extracted  by  the 
amalgamation  process,  I  do  not  think  it  probable 
that  any  nuggets  will  be  found.— E.  H.  H. 
[25619.]  — Gold- Mines.— I  am  unable  to  give 
Golddigger''  the  information  he  requires  with 
regard  to  the  United  Kingdom,  but  perhaps  the 
following-  statement  about  Ireland  may  be  of  use  to 
him  :-In  the  year  1790  native  gold  was  discovered 
by  an  accident  in  the  stream  of  Ballinvalley,  at 


Croghan  Kinshcla.  county  Wicklow,  and  the  country 
people  were  occupied  in  collecting  it  for  nearly  8>X 
weeks,  when  operations  were  commenced  by  the 
Government.  Regular  works,  then  established, 
were  in  operation  until  the  Rebellion  of  1798,  when 
they  were  destroyed,  at  which  time  the  outlay  had 
been  reimbursed  and  a  profit  realised.  Ia  180]  the' 
working  was  resumed,  but  as  no  gold  was  found  in 
the  solid  strata,  and  the  alluvial  deposits  did  not 
afford  a  return  sufficient  to  defray  ex;  onM!s.  the 
working  was  abandoned.  The  gold  of  Croghan 
Kinshela  was  found  in  grains  from  tlm  smallest 
sizeand  in  lumps  of  considerable  weight ;  the  largest 
piece  weighed  22oz.  The  gold  melted  into  ingots 
weighed  818oz.  18dwts.  6arrs. ;  the  ingot  s  produced 
from  21  i  to  21  j  carats  of  fine  gold  (the  alloy  being 
silver),  and  were  bought  by  the  Bank  of  Ireluml  at 
from  £i  to  il  2s.  per  ounce.  The  total  value  of 
native  and  ingot  gold  was  ^63,675  7s.  11  Jd.  Gold, 
but  in  small  quantities,  was  found  in  Croghan 
Mirra,  about  seven  miles  from  Croghau  Kinshela. 
The  lead-mines  of  Shalley,  county  Tipperary,  are 
very  rich  in  silver.— Konfouciub. 

[25620  ]  —  Cement  for  Fixing  Vulcanised 
Indiarubber.— It  is  not  generally  known  that  vul- 
canised rubber  has  a  special  affinity  for  newly- 
turned  or  cleaned  brass.  So  strong  is  it  that  when 
once  on  the  rubber  will  tear  rather  than  leave  the 
brass.  I  have  known  hinges  made  as  follows  :— 
Take  a  piece  of  brass ;  clean  it,  leaving  surface 
bright  and  clean,  and  without  grease.  Then  put 
this  on  new  vulcanised  rubber ;  leave  a  day  or  so ; 
then  saw-cut  the  brass  right  through  with  a  fine 
saw,  and  yon  have  a  splendid  hinge.  Unless  you 
tin  a  brass  pipe  the  rubber  always  sticks  to  it,  and 
the  more  so  the  cleaner  the  brass  was. — B.  P.  A. 

[25626.]— Artificial  Ioe.— You  can  have  every- 
thing you  require.  An  apparatus  can  be  so  arranged 
in  a  part  of  your  shop,  office,  or  whatever  building 
it  may  be,  so  that  all  the  air  which  enters  the 
building  shall  be  cooled  to  the  freezing  point.  This, 
of  course,  would  necessitate  a  state  of  things  in 
which  windows  must  be  closed.  Entrance  to  the 
building  should  be  through  one  door  only,  and 
ingress  of  air  only  through  the  ice-cold  room  con- 
taining the  apparatus.  The  used  air  can  escape 
through  an  aperture  in  roof,  or  may  be  carried  up  a 
flue.  The  only  but  is  the  cost ;  and  this  would  be  an 
expensive  item  at  first,  but  would  afterwards  be  a 
saving  on  cost  of  ice.— W.  J.  Lancaster. 

[26626.]— Artificial  Ioe.— 1  he  Beece  Patent  Ice 
Company  advertise  that  they  are  prepared  to  erect 
machines  for  cooling  purposes  in  chemical  works, 
breweries,  Ac.  See  advertisement  in  Chemical  Nexo$, 
March  31st,  1876.— William  W.  Staveley. 

[25628.]— Small  Org.  an.— Twelve  or  sixteen  stops 
are  not  usually  placed  in  single  manual  instruments. 
This  quantity,  judiciously  arranged,  would  make  an 
excellent  double  manual  organ ;  but,  as  I  understand 
from  the  wording  of  the  query,  that  a  large  and 
costly  instrument  is.  not  required,  below  I  give  an 
arrangement,  which  has  been  greatly  approved,  aa 
giving  as  muoh  pleasing  variety  as  can  reasonably 
be  expected  from  a  small-scale,  single-manual 
chamber  organ : — 1,  8ft.  tone,  stopped  diapason 
bass,  wood,  12  pipes ;  2,  8ft.  tone,  stopped  diapason 
treble,  wood,  44  pipes ;  3,  8ft.  tone,  viol  di  gamba, 
to  tenor  C,  metal,  44  pipes  ;  4,  8ft.  tone,  dulciana,  to 
tenor  C.  metal,  44  pipes ;  5,  4ft.  tone,  gemshorn, 
principal,  metal,  56  pipes ;  6,  2ft.  tone,  gemshorn, 
fifteenth,  metal;  56  pipes  ;  total,  256  pipes.  If  built 
by  a  professional  organ-builder  the  price  would  pro- 
bably be  from  .£60  to  ^70.  What  it  would  cost 
"  Dulciana "  if  he  built  it  himself  would  depend 
upon  his  experience,  with  usual  tools,  and  his  fami- 
liarity with  organ  matters.  If  the  above  is  too 
expensive  the  most  costly  stop,  the  viol  di  gamba, 
might  be  omitted.  If  economy  was  still  further 
desired  the  gemshorn  (fifteenth)  might  also  bo 
omitted,  and  the  three  stops  which  would  then 
remain  would  still  make  a  very  agreeable  and  nicely 
balanced  little  organ t  though,  of  course,  much 
inferior  in  tone-colouring  to  the  first  specification. 
If  desired  a  "liebliob  gedact"  might  be  substi- 
tuted for  the  stopped  diapason.— I.  C.  X. 

[25628 J— Small  Organ.— This  is  a  very  amusing 
query.  What  does  "  Mr.  Dulciana  "  mean  or  re- 
quire? Not  surely  a  specification  for  a  single 
manual  organ,  with  16  stops  and  pedals,  to  be 
placed  in  "a  good  room  10ft.  in  height  and  the 
same  width."  A  good  room,  10ft.  in  width,  and 
a  single  manual  organ  ef  16  stops  and  pedals 
would  both  be  curiosities.  If  "Dulciana"  would 
ask  for  information  in  reason  be  would  doubtless 
get  information  in  season.  At  present  I  refer  him 
to  my  first  number  of  "  Hints  to  Amateur  Organ- 
builders,"  p.  408,  Jan.  21st,  1876.— G.  A.  AUDSLET. 

[25628.] -Small  Organ.— Whether  yon  want  it 
for  practice  or  for  pleasure  don't  restrict  yourself  to 
one  manual.  I  once  had  an  enjoyable  little  instru- 
ment of  which  the  scheme  was  this : — Choir — Dnl- 
eiana,  8ft. :  lieblich  gedact,  8ft. ;  harmonic  flute, 
4ft.  Sicell— Salicional  (to  tenor  C).  8ft. ;  Spitz- 
fliitoe,  8ft. :  keraulophon  (to  tenor  C).  8ft. ;  wald 
flute,  4ft.  Pedal— Bourdon  (small  scale),  16ft.  Size, 
about  5ft.  wide,  5ft.  deep,  and  about  8ft.  high.  Add 
a  hautboy  to  the  swell,  if  you  can.— Antarbs. 

[25631.]— Bath  Solution.— From  your  query  one 
would  doubt  the  presence  of  silver,  no  precipitate 
with  Milt  or  hydrochloric  acid,  Ac.  If  there  is  any 
silver  in  the  bath  I  would  advise  you  to  proceed  in 
the  following  manner :  Add  to  the  solution  a  suffi. 


cient  qnantity  of  nitric  acid  to  render  it  acid  to 
litmus  paper,  then  place  the  whole  in  a  glass  bottle 
with  wide  neck,  or.  better  still,  a  wide-mouthed 
glass  preserve  jar ;  place  jar  containing  bath  into  a 
saucepan  nearly  filled  with  water,  the  water  to  be  as 
high  as  possible,  but  not  to  bubble  over  into  jar 
when  boiling ;  place  the  whole  on  a  fire  or  gas  stove, 
and  allow  to  boil  until  one-half  of  the  Liquid  has 
boiled  away,  then  let  cool  and  filter  afterwards,  fill- 
ing np  with  new  distilled  water  to  original  bulk.  If 
the  bath  will  not  work  then,  I  wonld  reduce  the 
silver  and  convert  into  fresh  nitrate  crystals. — W. 
J.  Lancaster. 

[25631.1— Bath  Solution.— To  restore,  if  dis- 
ordered by  accumulation  of  the  solvents  from  the 
collodion,  so  that  the  developer  will  not  flow,  no 
addition  of  chemicals  of  any  kind  will  mend  it ;  you 
can  only  evaporate  with  water,  and  with  it  drive 
away  the  excess  spirits,  Ac.  If  ont  of  order,  so 
that  it  will  not  give  a  clear  picture,  make  the  solu- 
tion neutral  by  the  addition  of  any  alkali ;  filter, 
and  let  it  stand  in  the  sun  or  light  for  some  days, 
then  make  it  slightly  acid  with  acetic  acid,  and  it 
will  most  likely  work.  I  never  knew  any  bath  that 
would  not  in  time  come  round  with  this  process, 
only  sometimes  it  will  take  weeks  instead  of  days  to 
get  right.— A.  Pumphrey. 

[25633/)— Casting  Zino  Bars.— If  "  Z."  wishes 
to  cast  simple  bars  he  will  find  modelling  clay  to 
answer.  If  the  model  has  to  be  taken  in  section,  be 
will  find  plaster  to  act,  if  he  clamps  the  parte 
together,  has  them  quite  dry  and  warm,  and  runs 
the  metal  as  cold  as  possible.— William  Edwards. 

[26633.]— Casting  Zino  Bars.— Roll  a  thin  sheet 
of  copper  over  a  mandrel,  tie  wire  round  it,  and 
plunge  it  in  box  of  sand,  to  prevent  metal  rnnninar 
ont  at  the  joint  and  bottom. — Stoma. 

[26634.1  —  Safe  Temperature  for  Heating: 
Glass.— It  ia  impossible  to  say.  To  its  melting  point, 
if  the  heat  be  applied  gradually.  Glass  is  liable  to 
fracture  when  uniformly  or  suddenly  subjected  to 
extremes  of  temperature.— W.  S.  B. 

[25635.]— Skins. — See  "Iota's"  answer  to  query 
25164,  p.  44,  No.  674— W.  S.  B. 

[26639.]— Old  Violins.— Medard  was  a  pupil  of 
one  of  the  Amati's,  and  afterwards  went  to  Nancy. 
His  instruments  are  made  after  the  small  Amati 
model,  but  are  not  so  powerful  in  tone.  He  lived 
circa  1627.  "  Robert  Thompson,  att  the  Bass  Violin 
in  Paul's-alley,  St.  Paul  s-churchyard,  London, 
1749,"  is  copied  from  an  old  violin.  Robert  Thomp- 
son appears  to  have  been  dead  in  1775,  because  a. 
label  dated  in  that  year  is  as  follows : — "  Made  and 
sold  by  Charles  and  Samuel  Thompson,  in  St. 
Paul's-churchyard."  There  was  also  a  firm  of 
Thompson  and  Son,  St.  Paul's-churchyard,  in  1764, 
and  of  Samuel  and  Peter  Thompson,  75,  St.  Paul's- 
churchyard,  in  1791.  None  of  their  instruments  are 
of  a  high  character. — C.  W. 

[25642.]  —  Electrotypes  —  You  want  an  ele- 
mentary manual  on  electro  typing,  which  will  give 
yon  the  rudimentary  information  yon  ask  for.  The 
copper  deposit,  when  made,  can  be  moistened  with 
spirits  of  salts  (as  it  is  calleu),  to  which  has  been 
added  zinc,  and  tinned  with  the  doctor  or  by  gas. — 

A.  PUMPHREY. 

[26642.]— Electrotypes.—"  Electro  "  must  for 
give  me  for  smiling  because  he,  a  stereotyper,  is 
utterly  wrong  in  bis  electrotyping.  Why  where 
can  he  have  served  his  time  ?  However,  if  he  refers 
to  p.  20,  Vol.  XIII.,  he  will  find  what  he  wants  to 
know.  I  may  possibly,  with  benefit  to  some,  give  a. 
brief  outline  of  the  process.  The  type,  woodblock, 
or  whatever  it  is  desired  to  copy,  is  first  oiled, 
brushed  with  blaoklead,  or  some  other  material, 
according  to  the  nature  of  the  casting  substance : 
then  a  mould  is  taken  in  plaster,  guttapercha,  or 
papier-mache" .  This  mould  is  blaokleaded,  put  in 
the  bath,  add  a  tbin  deposit  of  copper  obtained. 
When  sufficiently  thick  the  shell  of  copper  is  taken 
off,  placed  on  an  iron  plate  and  gently  heated : 
solder  and  flux  is  put  on  the  back,  and  when  melted 
ordinary  stereo  metal  is  poured  in.  That  is  all 
but  great  care  is  required  in  heating  the  shell.  It 
is  usually  placed  in  an  iron  tray  and  gradually 
lowered  into  the  pot  of  melted  metal ;  the  filling 
being  poured  ia  as  soon  as  the  solder  melts,  and  the 
whole  withdrawn  speedily  from  the  heat.  If 
"Electro"  is  going  to  make  "electros"  commer- 
cially, I  can  tell  him  that,  until  he  can  get  a  good 
BitppUj  of  orders,  he  cannot  hope  to  compete  with 
those  who  do.— Saul  Rymba. 

[25644.]— Oaa  Furnace.— The  works  were,  no 
doubt,  fitted  with  Siemens'  regenerator  gas  fur- 
naces. The  gas  is  made  by  slowly  burning  large 
masses  of  slack  in  such  a  manner  as  to  drive  air 
and  steam  first  into  the  red-hot  masses  upon  the 
grating,  and  then  through  a  body  of  cold  fuel  from 
which  the  hydrocarbons  are  distilled,  in  company 
with  the  carbonic  oxide  produced  by  the  burning 
process  and  the  nitrogeu  of  the  air.  The  gaa 
is  produced  only  as  needed,  and  passes  through 
masses  of  hot  brickwork  (as  does  also  the  air  needed 
to  burn  it)  to  the  furnace.  The  burnt  products  pass 
away  through  chambers  which  are  filled  with  a  net- 
work of  brick,  in  which  the  heat  is  absorbed,  leaving* 
enough  behind  only  to  maintain  the  draught.  There 
are  four  of  these  so  arranged  that  they  can  be  used 
alternately  to  absorb  heat,  and  theu  to  heat  the  gaa 
and  air.  Great  heat  is  thus  obtained,  with  very 
great  cleanliness  and  control  of  the  fire,  and  wiiu 
great  economy.— Sigma. 
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[25813.]— Pleurisy. — A  qualified  medical  man 
will  be  the  beat  person  to  give  "  Scot "  advice ;  but 
I  mippeee  I  may  tell  him  that  it  would  be  the  height 
of  folly  to  tamper  with  himself.  Personally,  I  woulil 
not  try  either  of  the  remedies  mentioned  by  him,  if 
I  were  paid  to  do  so.  If  your  correspondent  cannot 
afford  to  pay  for  qualified  advice,  surely  he  will  not 
decline  to  accept  it  gratuitously,  aud  he  can  get  the 
best  at  that  price. — Saul  Bymea. 

[25<M8.]  —  Square  Aore.  —  If  "  Cnrly-headed 
Ploughman  "  reads  1,810  square  yards  make  1  acre, 
bis  atfficnlty  (if  it  is  one)  will  vanish.  To  talk  of 
**  square  "  acres  is  a  mistake,  not  perpetrated  by  all 
too  arithmetic  books. — Saul  Bymea. 

[26«M8.]— Square  Aore— Acre  is  a  measure  of 
prficies,  and  consequently  does  not  require  to  be 
lifted  by  the  word  square.  It  can  be  any  shape, 
r ided  it  contain  4,8*0  square  yards.  The  side  of 
tctangular  acre  in  the  form  of  a  square  woidd 
isure  approximately  6fr57yds.  I  snppose  "Curly- 
lad  Plough  boy  "  knows  the  difference,  lwtwoen  a 
u»  yard  and  a  yard  square.— W.  S.  R. 
[3W8.J— 8quare  Aore— The  length  of  the  side 
a  square  acre  is  09  57  yards  nearlv.  Our  tablo 
square  measure  is  easily  seen  to  be  true.  30 i 
oare  yards  =  1  square  i>ole  ;  40  square  poles  =  I 
square  rood ;  4  roods  =  1  acre.  Multiply  30$  by  40, 
and  the  product  by  * ;  the  result  is  4,8*0  square 
yards  to  ono  square  acre.  The  table  of  square 
measure  is  formed  from  the  table  for  lineal  measure, 
by  multiplying  each  lineal  dimension  by  itself.— J. 
H.  KlKOT. 

L236\48.J— Square  Acre.— In  what  publication 
doe* the  querist  find  that  4,840  square  yards  make  a 

square  '  acre  ?  They  certainly  make  an  acre ; 
but  it  by  no  means  follows  that  the  acre  should  bo 
a  square.  Every  measure  of  surface  must  be  what 
is  called  a  sqnare  measure  ;  but  it  is  not  necessarv 


stones  first  has  his  velocity  reduced,  he  pulling  No. 
2  partly  round  before  reaching  the  stones,  and  when 
the  whole  are  npon  the  stones  they  will  be  walking 
at  an  angle  to  former  Hue.  By  the  bye  the  ono  who 
got  upon  stones  first  leaves  them  first,  and  the  next 
fellow  pulls  him  round,  and  so  the  swing  is  carried 
through  the  series  until  thoy  emerge  from  the  stones 
in  a  plane  parallel  to  original  plane.  It  is  easy  in 
this  case,  in  which  the  power  of  motion  is  due  to 
each  separate  student,  to  understand  how  the 
velocity  is  got  up  agaiu  to  the  original  velocity ;  but 
light,  we  are  told,  possesses  only  inertia.  How  then 
does  it  retrain  its  former  velocity  ?  I  imagine  I 
see  correspondents  laughing  at  so  trivial  a  question, 
but  I  really  have  thought  much  of  this,  and  not 
possessing  the  key  which  will  unlock  this  mystery  I 
shall  be  much  obliged  to  any  one  who  will  give  me 
the  absolute  reasons  how  this  is  brought  about. — 
W.  J.  Lancaster. 

[25652.]— Rings  and  Cross  of  Crystals  under 
Polarised  Light. — You  cannot  do  better  than  go 
thoroughly  through  Tyndall's  "On  Light,"  Lecture 
4,  and  Mr.  Spottiswood's  little  book  on  polarisa- 
tion. To  explaiu  the  production  of  above  would 
occupy  much  space,  and  I  have  already  occupied 
enough  in  previous  answers.  Shall  be  glad  to  help 
you  if  you  stick  at  some  point,  which  1  have  done 
many  a  time,  and  have  even  now  a  number  of 
sticklers. — W.  J.  Lancaster. 

[25652.]— Bings  and  Cross  of  Crystals  under 
Polarised  Light. — Vide  "Ganot,'*  section  578, 
for  an  explanation  of  these  phenomona. — W.  S.  B. 

[25654.1— Plante's  Secondary  Batteries  aro 
really  voltameters  made  of  two  sheets  of  load  rolled 
up  in  a  spiral,  so  as  to  givo  large  surface  and 
small  distance  of  plates.  They  are  charged  with 
dilute  acid,  and  current  passed  into  them  decom- 
poses this,  and  prodnces  peroxide  of  lead  on  one 


that  evrry  such  surface  should  be  an  equally-sided  i  Plate,  and  a  film  of  hydrogen  on  the  other.    In  this 

state  the  cell  itself  will  furnish  a  current  for  a  short 
time.  _  By  connections  which  connect  the  cells  for 
quantity  during  charging,  two  Buusen  cells  will 
produce  the  required  effect.  By  their  connecting  in 
series  for  discharge  a  very  powerful  current,  equal 


rectangle.  The  confusion  arises,  no  doubt,  fro... 
the  employment  of  the  word  "square"  measure  in 
the  sense  of  "  superficial "  measure.  As  long  as 
the  number  of  yards  in  one  side  of  a  rectangle,  mul- 
tiplied by  the  number  of  yards  in  the  adjoining  side, 


make  up  4,8*0.  you  will  have  4,8*0  square  yards,  or  *°  tnut  °f  many  Bunscns  m  series,  can  be  obtained 
one  acre.    If  that  acre  is  a  square,  each  side  must   'or  a  ^ew  moments.— Sioma. 

be  69-57  yards  long.— V.  B.  [25657.1- Cheap  StMined  Windows.— Vitre- 

J 85661.]—  Reflection  of  Light.— The  reflection  |  n>»nie  will  suit  you.  The  sheets  can  be  obtained  of 
I  refraction  snfferod  by  a  beam  of  light  impinging  I  mftny  artists'  colourmen  ;  directions  for  using  (very 
ppou  water  make  up,  when  added  together,  an  '  simple)  are  sent  with  each  sheet.  When  finished 
intensity  equal  to  the  incident  beam  ;  hence,  if  ' '" ' v  ' "" i;  w'"  •  aBd  answer  their  purpose  effectually, 
reflection   becomes  weaker,  refraction    becomes  j  — C.  C.  C. 

stronger.    The  cause  of  this  is  extremely  simple,      [25057.]— Cheap  Stained  Windows.— Purchase 
nnot  for  a  moment  think  that  you  are  a  |  some  sheets  of  vitrcmanie,  glucino,  and  enamel 


querist  in  tbi-  case,  but  I  would  rather  think  of  you 
as  a  bard-working  student  of  nature  endeavouring 
to  p-A  the  opinion  of  others,  aud  from  the  whole 
taking  out  the  good  and  rejecting  the  bad.    Now  I 
will   endeavour  to  give  you  my  version  of  the 
greater  obliquity  producing  greater  reflections  and 
vice  rawtt.   A  wave  of  light  in  this  case  resembles 
to  mo  a  wave  of  water  impinging  upon  a  porous 
shore.  _  If  the  wave  touches  the  shore  perpendicular 
to  its  line  of  propagation  then  the  whole  or  nearly 
the  whole  of  the  water  would  pass  into  the  porous 
bed.  but  if  the  bed  is  inclined  to  the  line  of  propa- 
gation, then,  because  of  the  bed  being  denser  than 
the  wator.  a  part  of  the  wave  is  reflected,  and  it 
would  be  easily  proved  that  the  greater  the  angle 
the  more  water  would  be  reflected.    The  water 
entering  the  porous  bed  would  suffer  refraction 
precisely  similar  to  the  ray  of  light  when  passing 
into  water  or  glass.   Another  simplo  method  of 
iOustrating  this  is  the  firing  of  a  shot.   Suppose  a 
small  cannon  ball  be  tired  at  a  deal  plonk  perpen- 
dicular to  the  line  of  fire  the  ball  will  of  course 
ijilank  being  thin  enough)  pass  through  the  plank, 
baft  on  emerging  it  will  not  possess  the  same  initial 
velocity.    Now  before  going  further  ]   mur-t  here 
«ay  that  I  cannot  really  understand  how  a  wave  of 
light,  after  passing  through  a  glass  in  which,  say, 
•si  Telocity  has  been  reduced  from  186,000  miles  per 
second  to  124,000  miles  per  second,  can  immediately 
again  raise  its  velocity  to  186.0,0  miles,  and  yet  we 
are  told  this  is  so,  and  in  fact  we  know  it  to  be  so, 
and  what  I  would  be  glad  to  know  is  bow  can  this 
Uke  place.   Well  now  to  the  canuou  ball ;  let  us 
fire  at  to"  to  the  plank.   Now  the  force  contained  iu 
ball  before  touching  the  plank  is  converted  into 
two  forces,  the  one  tending  towards  the  back  of 
board  t  be  other  part  being  reflected  at  an  equal  and 
opposite,  angle  to  incident  angle.   So  to  me  is  a 
wave  of  light.    Upon  touching  the  water  the  wave 
u  split  up  into  two  directions,  the  one  going 
through  the  water  th«j  other  being  reflected  from  the 
water,  and  the  greater  the  inclination  so  much 
greater  will  be  the  uumher  of  particles  of  the  wave 
WjnrMtwI.  and  so  much  less  the  number  of  particles 
jmtpagated  through  the  water.   Referring  again  to 
tb«;  velocity  of  light  on  emerging  from  glass  it  is  a 
difhculty  one  meets  when  explaining  to  students 
the  paatuge  of  a  ray  of  light  through  a  plate  of 
p**e  wit  h  parallel  sides  at  an  angle  with  the  line  of 
propagation.   As  an  illustration  the  following  moy 
be  useful  to  others,  and  I  may  say  I  have  found  it 
of  ancb  value  in  fixing  an  idea  of  the  refraction  of 
ant  upon  passing  from  a  rare  into  a  dense  medium : 
—Let  some  15  to  20  students  imagine  themselves  to 
be  walking  along  a  perfectly  smooth  road,  arm  in 
eras,  and  that  some  distance  ahead  is  a  layer  of 
fjonn  100ft.  wide  at  an  angle  of  15"  to  the  road, 
Being  only  the  same  force  in  walking  it  is 


varnish ;  these  with  the  directions  will  enable  you 
to  decorate  your  windows  most  beautifully.  There 
is  an  endless  variety  of  patterns.  Barnard,  of 
Oxford-street,  lias  developed  this  stained- window 
process  so  that  th  -  imitations  are  almost  equal  to 
the  original  windows. — W.  J.  Lancaster. 

[25658.1— Double-action  Pump.—"  D.  E."  may 
see  one  of  these  by  calling  at  any  ironmonger's  and 
asking  for  Rose's  hydropults.— A.  Pumphrey. 

[25660.] -Medical  Query— "The  wax  in  the 
ear  accumulates  from  being  too  hard  in  its  nature. 
The  plan  of  relief  is  to  use  a  proper  ear  syringe  with 
soap  and  water.  A  strong  lather  should  be  made 
over  night,  as  if  for  shaving,  and  with  this  the 
passage  to  the  ear  should  be  filled  at  night,  keeping 
it  in  with  a  piece  of  cotton  wool.  Then,  next  morn- 
ing, take  an  ear  syringe  and  inject  into  the  ear  about 
a  dozen  syringefuls  of  warm  water  in  which  soap  has 
been  dissolved.  In  using  syringe  care  must  be  taken 
not  to  fill  the  whole  passage  with  the  pipe  of  the 
syringe,  but  to  allow  the  water  to  return  with 
facility." — From  "  Ur.  Walsh's  Domestic  Mediciue 
and  Surgery,"  Warne  and  Co. — Wm.  Jackson. 

[25660.]— Soda  Solution.— "  Anon  "  will  find 
the  process  for  making  standard  acid  in  "  Thorpe's 
Quantitative  •  Analysis,"  and  by  knowing  the 
quantity  of  carbonate  of  soda  neutralised  by  one 
equivalent  of  pure  sulphuric  acid  and  the  quantity 
of  standard  acid  required  to  neutralise  his 
carbonate  of  soda  solution,  he  will  or  should  be 
able  to  calculate  for  himself  the  quantity  of 
carbonate  of  soda  in  the  1.000  grains.  I  should 
advise  him  not  to  attempt  auy  analytical  methods 
whatever  until  he  is  able  to  calculate  for  himself. — 
William  W.  Staveley. 

[25666.]^  —  Vibrations  in  Wooden  Organ 
Pipes. — Surely  all  four  sides  of  an  organ  pipe 
vibrate  alike  if  indeed  they  vibrato  at  all.  How 
about  a  cylindrical  metal  pipe  ?  I  suspect  there  is 
little  or  no  vibration  of  the  material  of  the  pipe — 
rather  of  the  column  of  air  contained  therein.  Dr. 
Birt  seems  to  draw  a  parallel  between  the  resonant 
qnalities  of  a  violin  body  and  the  functions  of  the 
sides  of  an  organ  pipe.— W.  S.  B. 

[25673.1—  Polish  for  New  Mahogany.— First, 
stain  with  lib.  logwood,  4  quarts  of  water,  a  double 
handful  of  walnut  peels,  1  pint  of  vinegar.  Well 
boil  the  logwood  and  walnut  peels,  strain  the  liquid, 
and  add  tho  vinegar  while  hot.  It  must  be  used 
boiling  hot.  From  "  Beeton's  Penny  Domestic 
ReceiptBook  :"— "To polish  use  1  pint  of  methylated 
spirits,  3Joz.  of  gum  shellac ;  darken  with  red 
sanders'  wood."— William  Jackson. 

[28flW.]  —  Broken  Cog-wheel  in  Singer 
Machine. — I  do  not  know  what  I  have  done  that 
"Old  Subscriber"  should  address  his  query  to  me 


•a*ily  perceived  that  the  one  who  comes  upon  the  !  personally ;  but  it  does  happen  that  I  can  answer 


him,  albeit  second-hand.  Unless,  then,  your  corre- 
spondent is  a  first-rate  mechanic,  it  is  cheapest  to 
get  the  required  wheel  from  th"  Singer  Company, 
and  it  may  be  necessary  to  send  the  machine  to 
Cheapside.  The  wheels  are  generally  of  gun-metal 
(.best),  and  are  cut  accurately  by  machinery,  and  it 
is  essential  for  the  satisfactory  working  of  the 
machine,  as  well  as  to  prolong  its  life,  that  the 
wheel  should  be  accurately  cut.  If  it  is  only  one 
tooth  of  the  bevel  wheel. (it  is  u  bevel,  I  presume) 
that  is  broken,  your  correspondent  mav  be  ablo  to 
repair  it ;  but,  if  the  wheel  U  hopelessly  broken,  it 
is  cheapest  in  the  long  run  to  get  the  company  to 
mend  the  machine.  Having  thus  answered  a  query 
addressed  to  me,  the  door  is  now  open  for  others  to 
reply.— Saul  Bymea. 

[25685.]— Quick  Aoting  Lens.— I  would  advise 
you  not  to  use  a  plane ;  you  mast  bo  aware  that  by 
so  doing  you  get  a  lateral  inversion  of  the  image. 
Imagine  a  customer  in  a  violent  temper  expressing 
himself  thus: — "You  Btupid  fellow,  you  have  my 
hair  parted  on  the  wrong  side,  my  left  eye  where 
my  right  eye  should  be,"  Ac.,  &c. — W.  J.  Lan- 
caster. 

[25685.]— Quick  Acting  Lens.— T  understood 
"  Ouvrier"  that  his  luus  was  too  long  iu  foous  for 
his  gallery.  The  object  of  the  silvered  plane  is  to 
enable  him  to  take  his  lenB  farther  away  from  the 
sitter,  by  using  the  silvered  piano  as  a  reflector, 
which  may  be  placed  at  the  extreme  end  of  the 
gallery,  and  tho  lens  is  pointed  towards  the  glass  ; 
in  this  way  it  is  possible  to  nearly  double  tho  length 
of  the  gallery.  It  is  easily  made  2 tin.  longer.  An 
ordinary  looking-glass  will  not  answer,  as  there  is  a 
reflection  from  both  sides  of  tho  glass  which  de- 
stroys the  definition.  A  piece  of  absolutely  truo 
glass  must  be  used,  with  a  coating  of  pure  silver  on 
the  Burfoce,  which  must  be  kept  clean  and  bright. — 
A.  Pumphrey. 

[25087.]—  Diamonds.  —  Hydrofluoric  acid  will 
dissolve  ail  imitations  of  the  diamond,  but  will  not 
touch  a  real  stone.    Infallible.— W,  S.  B. 

[25088.]— Heat  Primarily  Considered— Heat 
produces  expansion,  expansion  produces  cold.  I 
nave  written  it  thus  so  that  you  may  remember  it. 
In  the  latter  case,  we  should  say,  expansion  of  a  gas 
is  brought  about  by  the  absorption  of  heat ;  hence 
the  abstraction  of  heat  producos  cold.  As  an  ox- 
ample  the  heat  generated  by  a  flash  of  lightning 
rarefies  the  air  to  a  considerable  extent ;  this  rarefi- 
cation  absorbs  heat,  hence  producing  a  cold  area, 
which,  in  its  turn,  coudeuses  a  quantity  of  watery 
vapour,  and  this  as  rain  falls  heavily  after  the  flash. 
— W.  J.  Lancaster. 

[25689.]— Morphia. — The  opium  is  sliced  and 
digested  with  moderately- warm  water,  the  liquor  is 
thon  decanted  and  evaporated,  a  little  chalk  being 
added  to  neutralise  the  free  acid.  It  is  then  mixed 
with  a  solution  of  chloride  of  calcium :  this  produces 
a  precipitate,  leaving  in  solution  hydrochlorate  of 
morphine,  together  with  tho  same  salt  of  codeine. 
On  adding  ammonia  tho  morphine  alone  is  pre- 
cipitated.— Charles  E.  Clincu. 

[25607.]— Varnish  for  Fretwork.  —  Ask  for 
what  is  called  "  brush  polish."  I  think  that  will 
be  best  for  you. — N.  M. 

[25698. 1— Removing  Tar. — I  think  the  tar  was 
not  boiled.  Sprinkle  powdered  unslacked  lime  all 
over,  then  one  man  hold  a  charcoal  fire  so  as  to  boil 
the  tar  and  lime,  and  another  man  to  brush  with  a 
long  handled  brush  while  the  tar  is  hot.— William 
Jackson. 

[25705.1 — Electro-Gilding  on  Copper. — No- 
thing will  be  of  any  advantage  except  a  weak  wash 
of  nitrate  of  mercury ;  and  even  that  is  not  needed 
for  such  work  as  is  described,  and  would  tend  to 
injure  any  very  fine  details.  The  gold  will  deposit 
perfectly  on  the  copper,  if  perfectly  clean.— Sioma. 

[25706.]— The  Microsoope.— Consult  "  Davies 
on  Mounting  Micro.  Objects, "  pp.  31  to  40,  small 
l>ook  published  by  Hardwicke  ;  if  not  available  for 
reference  proceed  as  follows:  —  Boil  iu  strong 
sulphuric  acid  for  about  two  minutes,  then  add  drop 
by  drop  a  saturated  solution  of  chlorate  of  potash  ; 
when  the  colour  is  discharged  pour  into  a  vessel 
containing  about  40  times  the  bulk  of  the  acid 
filled  with  distilled  water,  allow  time  to  settle,  pour 
off  supernatant  liquid  aud  boil  the  sediment  in  a 
small  quantity  of  nitric  acid,  to  got  rid  of  any 
crystals  of  sulphate  of  potash,  and  separate  the 
diatoms  by  allowing  different  times  for  settlement 
so  as  to  divide  the  large  and  small.  I  will  gladly 
help  "  W.  C.  W."  further  if  he  will  write  to  me 
and  seud  his  address  ;  would  also  be  glad  to 
exchange  material,  cleaned  or  otherwise,  with  him. 
— T.  £.  M.,  110,  the  Esplanade,  Deal. 

[25707.1—  To  Mr.  Lancaster  or  Others.— If 
you  will  let  mo  know  the  kind  of  object  leuses  your 
lantern  is  fitted  with  I  shall  be  pleased  to  help  you  ;. 
but  if  not  achromatic  you  can  do  nothing  satisfac- 
tory with  them,  they  should  be  achiutnatic  to  enable 
you  to  take  lantern  transparencies.  If  thoy  aro  so 
write  another  query,  and  I  will  help  you.— W.  J. 
Lancaster. 

[25775.1— Soap  Boiling.— In9tructioxs  for  tho 
production  of  different  kinds  of  soaps  can  be 
obtained  from  "  Richardson  aud  Watts'  Dictionary." 
(t  is  not  likely  that  any  practical  soap  boiler  will 
give  away  the  information  ho  has  been  years  in 
acquiring  and  on  which  his  livelihood  depends. — 
William  W.  Staveley. 
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UNANSWERED  QUERIES. 


The  twmbm  and  t%iU$  of  quvris*  vhich  rmain  tman- 


m«  t  tHMjm  m  wi«  svvf»  uw  **^»  wow  wim  wrtw  «*, 

Usy  can  for  Uu  bsnsjlt  0/  O^ir  ftUov>-<xmirQnUort. 

Sinoe  our  last  "  Artillery  Captain"  has  answered  24775  ; 
"  a  0.  0.."  24880 ;  "  Bamns,"  24895. 

24945.  Rioe  Starch,  p.  541. 

24949.  Domestic  Gas  Apparatus,  541. 

24951.  Book-owe,  541. 

24956.  Belief  Stamping-  in  Gold  and  Silver,  541. 

24959.  Locomotives,  542. 

24063.  Khedive,  542. 

24967.  M.,  8.,  and  L.  Coupled  Engines,  542. 

24968.  G.  N.  B.  Block  System,  542. 
24071.  Terrestrial  Globe,  542. 
21974.  Etching-.  542. 

24975.  Waterproof  Paper,  542. 

24976.  Cotton  Spinning,  542. 

24977.  Bell  Banging,  542. 
24981.  Screw  Launch,  542. 
24968.  Calender.  542. 
24989.  Screw-catting.  542. 
24991.  Wire  Drawing,  542. 
24999.  Organ  Building,  542. 
25008.  Jewelled  Watches,  543. 

25012.  Sagebien's  Water-wheel,  543. 

25013.  Steel.  543. 

25015.  Cutting  Limestone  Corals,  543. 

25017.  Marine  Boilers,  543. 

25020.  Fireclay,  543. 

25247.  Velvet,  p.  647. 

25256.  Cement,  647. 

25257.  Dressing  Limestone,  647. 

25259.  Breakiug  Weight  of  Wrought-iron  Girders,  617. 

25261.  Spectra,  647. 

25265.  Turning  Mother  of  Pearl,  647. 

25268.  Cooculus  Indicus.  647. 
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QUERIES. 


[25710.] — Balloon.— Would  it  be  possible  to  increase 
and  diminish  at  will  the  ascensional  force  of  a  balloon  by 
the  following  arrangement  P— In  the  neck  of  the  balloon 
insert  a  C  tube  of  copper,  each  end  of  the  tube  having  free 
communication  with  the  gas  in  the  balloon ;  at  the  base  of 
the  tube  apply  heat.  The  gas  being  heated  would  rise  in 
the  balloon,  and  cold  gas  would  fill  its  place :  thus  would 
a  constant  circulation  of  gas  be  kept  up,  increasing  in 
temperature.  Could  not  the  power  of  ascending  and 
descending  without  loss  of  ballast  and  gas  be  compassed 
by  this  means  ?— Limi  Box. 

[25711.]— Bicycle  Wheels.— Will  any  of  your  prac- 
tical readers  inform  me  the  easiest  way  to  make  a  54in. 
and  Sin.  spider  bioycle  wheel  ?  Also  the  best  principle  for 
lightness  and  strength,  and  the  beet  sort  of  bearings  for 
front  and  back  wheel,  and  the  probable  cost  ? — H.  B. 

[25712.]— Fixing  a  Vane.— I  bare  fixed  a  vane, 
taking  the  sun  at  twelve  o'clock  for  the  south  point.  Is 
that  right  ?— Capbicorrts. 

[25713.]-Daniel  IBattery.-In  a  4Soell  Daniel  bat- 
tery  must  the  sine  cylinder  be  insulated  from  the  porous 
pot,  and  the  porous  pot  from  the  outer  copper  vessel  P  If 
so,  how  ?— Capbicorkos. 

[25714,]— Harmoniums. — I  have  got  an  harmonium 
with  2i  rows  of  reeds,  which  I  fitted  up  some  time  since, 
and  would  like  to  add  two  more  rows  of  reeds.  I  have  got 
a  pan.  Would  "  Saul  Rymea,"  or  some  other  friend, 
instruct  me  how  to  arrange  the  pallets  and  stems,  and  if 
the  same  keys  will  do— 14ba.  P— T.  W. 

[25715.]— Watertight  Joints.— I  wish  to  make  a 
seoure  watertight  joint  where  a  gutta-percha  tube  over- 
laps a  brass  one.  Is  any  cement  or  composition  to  be  spe- 
cially recommended  ?  Also  does  sea-water  or  fresh-water 

K through  the  pores  of  a  gutta-percha  tube  immersed  in 
id  containing  air  P  I  believe  gutta-percha  bottles 
often  leak  merely  from  the  porosity  of  lie  material.— 
Obion. 

[25716.]  —  Straightening  Wire.— Can  any  of 
"ours"  Inform  me  how  to  straighten  wire,  suoh  as  that 
used  in  bird-cages  P  I  am  told  a  kind  of  block  is  used 
with  nails  fixed  in  it,  through  which  the  wire  Is  drawn, 
have  tried  this,  but  cannot  make  it  answer.— A.  P.  0. 

[25717.1-Speed  of  Mill  for  Boiling  Bails.- 
Could  some  reader  oblige  by  giving  the  number  of  revolu- 
tions which  the  rolls  make  for  above  P  I  should  also  like 
to  see  a  list  of  the  number  of  the  revolutions  which  rolls 
are  generally  run  at  for,  say,  a  22in.  sheet-mill.  Any 
information  as  to  speed  of  rolls  would  oblige— Iaxoaaxcs. 

[25718.]— Curve.— Given  an  oblique  cone  with  a  circu- 
lar base,  and  one  side  at  right  angles  with  base.  What  is 
the  nature  of  the  curve  which  results  from  the  cone  being 
tut  by  a  plane  that  is  at  an  angle  of  43°,  with  the  base  for 
one  direction  and  perpendicular  with  shortest  side  for  the 
other  P— Cohic  Section. 

[25719.]— Home  Dealer's  License. — I  want  to 
know  how  many  times  a  tradesman  having  three  horses  in 
use  may  change  during  a  year  by  selling  those  he  has  and 
buying  others,  without  being  liable  to  pay  a  horse  dealer's 
license  ?— Coal  Factor. 

[25720.1— District  Surveyor.— I  am  about  to  build 
a  small  shed  in  my  garden.  Woald  the  district  surveyor 


have  anything  to  say  as  to  materials,  and  would  he  '"^ey 
it  when  finished,  and  charge  his  fee  for  doing  so  P  1  1»Te 
heard  of  a  case  of  a  lean-to  being  pulled  down  by  order  of 
the  surveyor  because  it  was  wood  built  against  brick.  I 
should  like  to  know  what  restrictions  of  this  kind  are 
likely  to  be  put  on  the  building  of  my  shed. — F.  W.  G. 

[25721.]-Galvanlo  CelL-Dr.  Tyndall,  in  speaking 
of  a  galvanic  cell,  says,  "  The  liquid  is  placed  in  a  glass 
cell,  through  which  is  sent  a  beam  of  light,  and  by  means 
of  a  lens  a  magnified  image  of  the  cell  and  its  two  strips 
is  cast  upon  a  screen."  Will  some  one  please  say  how  this 
can  be  done  with  a  magic-lantern  (or  without  it)  so  that 
the  cell  is  not  inverted  P— J.  W.  T. 

[25722.]— Organ  Stops.— To  "  URAsrcR."— Thanks 
for  your  kind  offer  of  help.  The  facta  are  these : — I  have 
got  £15  or  £20  a  year  to  work  with— say  £15,  and  £20 
now  and  then,  if  I  feel  inclined— and  I  do  not  care  if  it 
takes  me  twenty  years  to  build,  as  it  is  chiefly  for  some- 
thing to  do  that  I  intend  building  an  organ,  provided  that 
I  can  put  on  a  few  stops  the  first  two  years  to  play  on. 
and  add  the  rest  by  degrees.  The  outward  appearance  of 
the  organ  does  not  matter  mnob,  as  it  will  not  be  seen. 
I  can  allow  room  for  8ft.  pipes,  with  a  few  feet  to  spare  if 
necessary .  I  do  not  want  a  very  large  instrument,  bnt  I 
am  not  restricted  at  all  in  other  dimensions.  I  should  be 
very  much  obliged  for  any  information  about  scales, 
soundboards,  tuning,  and  voicing.  I  am  anxious  to  build 
an  organ  in  preference  to  an  harmonium,  if  possible,  as  I 
dislike  that  abominable  "  bee-in-a-bandbox  "  noise  so 
prevalent  in  harmoniums.  The  "  plein  tenor  "  is  a  mis- 
print for  "  plein  de  jen,"  owing  to  my  careless  writing.— 
Oormopeah. 

[25723.1— A  Will— If  the  executor  to  a  will  dies  before 
the  testator,  the  testator  neglecting  to  appoint  another, 
whose  duty  would  it  be  to  see  that  the  will  is  executed  ? 
Also  what  steps  ought  the  administrator  to  take  P  An 
early  answer  will  oblige— Yocna  Harry. 

[25724.  ] —Electrotype.  — I  have  made  a  quart 
Daniel's  battery  out  of  some  very  thin  copper  that  had 
formerly  been  a  reflector  and  is  silvered  on  one  side.  I 
turned  the  copper  side  inwards ;  made  up  the  bath  from 
an  old  solution.  The  sulphate  of  copper  had  reorystalised 
and  liquid  had  been  thrown  away.  I  find  there  is  no 
action  takes  place.  I  made  np  the  bath  according  to  book 
instructions,  and  partly  by  a  little  experience.  I  have 
taken  the  battery  to  pieces,  recharged  it,  reamalgamated 
the  zinc  bar,  cleaned  all  connections  and  the  anode,  and 
done  all  I  could  think  of  to  remedy  the  evil,  yet  I  cannot 
get  any  deposit  of  metal.  Would  some  of  "  our  "  corre- 
spondents assist  me  P  Is  the  fault  in  the  battery  having 
the  silver  on,  or  the  bath  being  made  up  of  old  crystals  r 
Would  cleaning  off  silver  from  battery  have  the  desired 
effect,  or  is  it  the  fault  of  bath  P  If  I  had  better  make  up 
a  new  one,  how  can  I  utilise  the  old  P  Were  I  to  let  it 
again  crystalise  would  it  do  to  feed  battery  with  P— H.  H. 

[25725.1— Coal-gas.— I  should  feel  obliged  if  any  of 
your  readers  would  show  me  bow  the  following  question 
can  be  worked  out  :— What  would  be  the  difference  of 


pressure,  in  pounds,  if  the  gas  instead  of  bubbling  through 
3in.  of  tar  in  the  hydraulic  as  at  A,  were  to  pass  over  the 
top  of  the  tar,  as  at  B  P— Pbroortator. 

[25726.]— Double  Stars.— What  rule  or  principle  has 
been  followed  or  has  actuated  astronomers  in  designating 
oertain  stars— as  double,  triple,  quadruple,  Ac.  P  What 
degree  of  closeness  P— W.  B.  D. 

[25727.1—  Beflning  Cotton  Seed  Oil.— WiU  any  of 
your  readers  be  kind  enough  to  inform  me  the  best  way 
to  refine  about  10  gallons  of  ootton  seed  oil  now  in  the 
crude  state  ?— Prbsskak. 

[25728.]— Vegetable  Parasitic  Plants.— Can  any 
of  your  readers  give  me  a  list  of  these  plants,  or  refer  me 
to  any  special  botanical  treatise  thereon  P  Also  I  want 
to  know  the  most  likely  places  in  England  to  get  the  para- 
sitic plant  dodder.— Hacbtcx. 

[25729.]— Violin.— I  beg  to  thankfully  acknowledge 
that  I  have  adopted  "  Clarionette's  "  suggestion  (25215) 
by  placing  my  sound  post  an  eighth  of  an  inch  behind  my 
bridge,  between  first  and  second  gtrintr.  which  has  increased 
the  tone  of  my  instrument  considerably.  I  have  an  old 
and  very  loud  instrument  which  has  two  cracks  running 
parallel  on  right  side  of  tailpiece.  Would  it  improve  the 
tone  by  glueing  them  solid  P  If  so,  how  shall  I  do  it  P— 
B.  G.  Prick. 

[25730.]  —Turbine.— Can  any  of  your  readers  tell  me 
at  what  speed  would  a  turbine  go  which  discharges  24 
cubic  feet  per  minute,  the  height  (or  fall)  of  the  water 
being  16  yards  P— Alpha. 

[25731. ] -Leaky  Slate  Cistern.— Can  any  of  your 
readers  recommend  a  plan  for  stopping  the  leakage  of  an 
inside  slate  cistern  P  It  leaks  either  through  the  lower 
joint,  where  the  side  slab  rests  on  the  bottom,  or  the 
strata  of  the  slate  at  that  point,  and  nothing  I  have  yet 
tried  has  at  all  remedied  the  defect,  especially  when  the 
cistern— which  is,  say,  30in.  deep  by  36in.  square— is  about 
two-thirds  full  of  water,  up  to  which,  indeed,  the  leakage 
is  comparatively  scarcely  worth  naming.  I  have  had  a 
state  slab  of  Sin.  wide  laid  in  red  lead  putty  along  the 
inside ;  have  also,  after  painting  with  red  lead  for  an  inch 
in  depth  over  that,  laid  upon  it  a  further  layer  of  putty, 
with  a  layer  outside.  Have  also  plugged  the  joint  with 
tow  saturated  with  patent  knotting,  and  covered  the  out- 
side  well  with  this  knotting :  and  but  for  the  pipes  con- 
nected and  the  damage  which  would  be  done  to  the  build- 
ing by  removal  would  have  long  sinoe  condemned  the  cis- 
tern as  useless.  Is  there  any  cement  which  would  adhere 
and  harden  inside  or  outside  over  the  place  of  leakage  P— 
8CB8CRIBRR  Joheb. 

[25732.1— Patent  Glased  Leather.— Win  you 
kindly  inform  us  what  are  the  ingredients  and  proportions 
used  In  making  the  glaxe  for  glased  boot  and  shoe  leather, 


how  it  U  affixed  to  the  leather,  what  heat  and  tools  are 
required,  how  the  glased  leather  is  manufactured,  said 
how  to  get  the  jet-black,  shiny,  and  even  surface  P — 8. 

BCBDEEIH. 

[25733.]— Boulinikon.— I  have  a  floor  of  a  room  in 
which  my  family  live  and  run  about  covered  with  boulini- 
kon—a  similar  thing  to  linoleum— but  the  pattern  appears 
to  wear  off  and  the  floor-cloth  itself  to  chip  and  look 
shabby.  I  should  be  very  glad  if  any  of  your  readers 
could  tell  me  if  rubbing  it  over  oooasienaUy  with  oil  or 
any  other  substance  would  improve  its  resistance  to  wear. 
-6.  W.  J. 

W 25734.]— Imperishable  Letters  in  Veined 
arble.— In  the  Ehglibh  Mecharic  No.  574  "  W.  K.," 
in  bis  letter  No.  25112,  p.  43,  describes  the  method  of 
making  imperishable  letters  with  molten  lead  poured 
through  a  piece  of  stone.  I  should  be  glad  to  learn  how 
such  a  process  can  be  performed  on  statuary  or  veined 
marble,  without  burning  it  or  turning  it  white,  such  being 
objectionable  in  tho  trade.  In  my  opinion  the  first 
method  described  is  the  best,  as  no  discolouring  can  take 
place.  However,  I  should  like  to  know  bow  burning  is 
prevented. — P.  Q. 

[25735.]  —  Varnishing  Pine  Deal  Linings.  — 
Would  any  of  your  correspondents  furnish  me  with  infor- 
mation as  to  the  proper  method  of  varnishing  pine  deed 
linings  with  common  oak  varnish,  as  I  cannot  get  the 
second  coat  put  on  without  having  an  irregular  surface  ? 
I  can  manage  the  first  coat,  in  the  second  is  my  difficulty. — 
A  Re  a  dee. 

[25736.]— Dumb  Alphabet.— What  is  the  average 
number  of  words  per  minute  attained  by  those  who  are 
adepts  at  this  method  of  conversation  P— Jbrrt. 

[25737.]— Philological. — Archbishop  Trench  con- 
stantly uses  the  expression  "  in  regard  of."  Has  he  given 
any  reason  for  differing  from  the  ordinary  usage  of  saying 
"  in  regard  to  P"  If  no  reason  is  given  perhaps  some  con- 
tributor will  kindly  give  an  idea  why  an  alteration  is 
made.— JiRRT. 

[25738.]-Consolidated  Coal  Dust-Can  any  of 
your  subscribers  favour  me  with  the  quantities  of  the 
ingredients  of  this  oheap  fuel  ?— J.  Jacqubs. 

[25738.]— How  to  Destroy  Ants  in  Flower 
Beds,  etc.— At  p.  79,  Vol.  XXII.,  of  the  Ksoush 
Mrchabic  a  method  is  given  for  killing  ante,  Ac,  in  a 
joiner's  bench  by  means  of  a  fluid  composed  of  turpentine 
and  spirits  of  wine,  with  a  little  camphor  dissolved  in  it. 
Can  any  reader  inform  me  whether  the  foregoing  receipt 
would  be  injurious  to  flowers  and  fruit-trees,  if  applied  in 
small  quantities  to  destroy  ants  in  beds  P— L.  N. 

[25740.1— Lift  of  Valves.— Would  any  of  your  nume- 
rous readers  tell  mc  how  to  ascertain  the  lift  of  valves 
after  getting  the  diameter  P— X.  T.  Z. 

[25741.]— Aquarium  Building.— I  am  making  a 
tank  to  hold,  say,  from  60  tra lions  to  70  gallons,  aft.  by 
2t ft.  or  3ft.  proposed  measurement  of  bottom,  which,  il 
composed  of  a  slab  of  slate,  I  should  be  very  glad  to  know 
the  kind  of  slate  best  suited  for  the  purpose,  and  the 
thickness  necessary  to  insure  safety.  I  should  also  be 
greatly  obliged  for  a  suggestion  as  to  the  means  to  be 
employed  to  secure  the  corner  pillars,  which  are  also  of 
turned  slate,  to  tho  bottom  slab.  Projecting  studs  are 
left  top  and  bottom  of  the  pillars.— C.  0. 

[25742.]— Covering  Lead  Wire.— I  wish  to  tin  or 
otherwise  cover  lead  wire  to  prevent  its  soiling  the  fln- 
gurs.  Can  any  one  help  me  ?— C.  O. 

[25743.]— Mining.— Will  any  reader  of  the  Excuse 
Mkcbakic  who  is  interested  in  coal-mining  answer  mo  the 
following  P— In  sinking  a  shaft  where  you  have  to  contend 
with  quick-sand,  what  kind  of  tubbing  would  you  recom- 
mend P  Metal  tubbing,  which  it  very  expensive,  not  to  be 
u«ed,  if  possible.  Would  you  recommend  piles  driven 
down  P  If  so,  what  will  keep  them  from  going  together, 
because  the  pressure  of  the  sand  and  water  is  so  great  ? 
Also,  after  getting  at  the  coal,  on  what  foundation  would 
you  build  yaur  walling  supposing  that  the  strata  wan  good 
within  a  few  feet  of  the  bottom  ?  And  also  how  would 
you  set  away  from  the  bottom  of  the  shaft  and  ventilate 
the  game  P— Y.  V. 

[25744.]— Seasoning  Wood  for  Turning.— Will 
any  one  tell  me  how  to  hasten  the  seasoning  of  labnrnum 
or  other  wood  for  turning  fancy  artioles  P  I  have  been 
sent  some  fine  pieces  to  be  turned  into  artioles  for  a 
charity  bazaar  which  takes  place  here  in  the  autumn. 
The  wood  is  almost  fresh  out,  and  if  not  in  some  way  arti- 
ficially seasoned  will  crack.  Is  it  not  sometimes  boiled  ? 
Can  any  one  say  for  how  long  P— W.  B.  Craiqie. 

1 25745.1— Potential.— The  potential  of  a  Daniell  cell 
is  said  to  he  1*079  volte.  Does  that  mean  a  DanieU  with 
the  rino  amalgamated,  or  one  with  it  left  plain  f  As 
amalgamated  sino  is  positive  to  the  plain  metal  I  presume 
there  would  be  a  difference,  and  experimentally  the  amal- 

r aated  sine  cell  appears  to  have  the  higher  potential.— 
B..  Belfast. 

[25746.] -Standard  Cell.— What  advantage  has 
Clark's  mercury  cell  over  a  Daniell  for  use  with  Clark  - 
potentiometer  ?  How  can  I  best  purify  the  sine  and  mer- 
cury for  Clark's  cell  P — J.  B.,  Belfast. 

[25747.]—  Bepieno.— Would  "  E.  J.  P."  state  what  is 
the  meaning  of  the  word  "  repieuo,"  as  applied  to  a 
cornet  P  What  part  does  it  take  in  a  band  P  Is  it  of  a 
different  model  from  a  treble  cornet  ?— Valve. 

[25748.]— Numismatic— Would  some  of  your  numis- 
matic readers,  or  other  obliging  correspondents,  favour 
me  with  an  accurate  tabulated  list  of  all  the  coin*  from 
the  Normsn  Conquest  to  the  present  reign,  in  all  metal*, 
from  the  lowest  in  value  to  the  highest  P  I  have  heard 
that  in  some  of  the  reigns  as  low  as  id.  and  even  id.  were 
coined  in  silver ;  also  £1  pieces.  Some  kings  introduced 
coins  of  a  different  value,  others  would  omit  them  ;  then 
another  would  bring  them  into  use  again,  thus  bringing  a 
trrcat  variety  into  circulation  that  are  not  so  now.— H. 
Hess. 

[25748.]— Hoist-Bope.— Will  any  of  your  reader- 
inform  me  what  kind  of  composition  to  use  to  keep  a 
hoist-rope  good,  to  keep  it  from  a  dry-rot  P— J .  M. 

[25750.]-Heated  Shaft.-I  have  a  neck  of  a  4fo. 
shaft,  and  I  can't  keep  it  from  heating.  Will  any  of 
your  readers  inform  mo  how  to  keep  it  cool  P— J.  M. 

[25751.1— Beflning  Sewing  Machine  Oil— I  have 
a  few  gallons  of  sperm  oil,  but  it  is  unsuitable  for  the  pur- 
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po*  I  bought  it  for— rix.,  sewing  machines.  Will  any  one 
inform  me  how  to  refine  it  bo  as  to  make  it  suitable  for 
lubricating  sewing  machines  with  ?  Also  how  to  clarify 
or  refine  olive  oil  so  as  to  make  it  equal  to  flask  oil  ?— 0. 

P.  B. 

[85752.]— Straightening  Fire  Bars.— Can  any 
mechanic  sire  me  a  method  of  straightening  fire  bars  of 
eurine  fire-box  ?  They  are  four  bars  and  bent  very  mnoh. 

—Poos  ESOtK-DRrVBR. 

[25753,]— Governors  of  Small  Engine.— Will  any 
reader  inform  me  what  weight  the  balls  of  governors 
iheuid  be  for  engine  lin.  bore,  2in.  stroke  of  cylinder  ? 
Atw  what^length  the  upright  should  be,  and  the  weight  of 

[25754  ]-Safety- Valve  for  Model  Boiler.-Oan 
anr  amateur  tell  me  how  to  make  a  true  safety  Talre  for 
boiler  3in.  diameter,  12in.  long  ?  Please  give  length  of 
krer,  thickness,  and  width,  sue  of  valve,  distance  from 
centre  ofpivot  to  centre  of  valve,  weight  to  be  hung  on 
lerer.  How  can  1  tell  the  pressure  without  a  steam 
gauge  t— Cramkskaft. 

[25755.1— Busty  Tanks— What  is  the  best  material 
to  cover  the  metal  works  of  an  iron  aquarium  tank,  inside 
at  well  as  oat,  and  permanently  prevent  the  evils  of  rust  f 
Hitherto  the  nut  referred  to  in  the  Ehslish  Mechanic, 
March  31  (10639),  has  merely  been  unsightly ;  now  it  has 
reached  the  poisonous  stage,  as  indicated  by  the  death  of 
highly  valued  animals,  a  scum  on  the  surface  of  the  water, 
and  a  yellow  stain  round  the  edge,  which  in  no  other  way 
can  be  accounted  for.  What  is  the  best  mode  of  action 
aider  these  circumstances  t  Will  it  be  necessary  to 
empty  the  tank  ?  Occasionally  during  the  last  eighteen 
jeers  it  has  been  emptied  and  repainted  j  latterly,  how- 
ever,  the  painting  has  been  accomplished  without  remov- 
ing all  the  water  or  disturbing  the  rock  work.  The  tank 
does  not  leak,  but  merely  surfers  from  corrosion,  or  a  gra- 
dnal  eating  away  of  corruption,  evinced  more  on  the  exte- 
rior than  the  interior,  by  cankerous  exudations  in  some 
place*  and  peeling  away  in  others,  which  looks  as  if  the 
iron  was  acted  on  quite  as  much  by  the  atmosphere  outside 
m  the  water  inside  :  therefore  metal  work  la  altogether 
objectionable  in  aquaria,  whenever  it  can  possibly  be 
avoided.  Why  people  continue  to  make  and  boy  metal 
tanks  is  an  increasing  wonder  to— Z. 

[85758.]— Sea  Level.— Will  some  of  yonr  readers  give 
tse  a  full  description  of  what  is  meant  by  the  term  "  sea 
level"— whether  all  sea  levels  are  the  same  ?— Ocbolo. 

[5757.1— Weight  and  Speed.— What  is  the  weight 
of  the  Midland  900  clam  of  express  engines  f  Also  the 
fattest  speed  ran  on  the  Great  Eastern  Hail  way,  and  what 
a  the  name  of  the  stations  it  is  ran  between  for  more  than 
twenty  miles  without  stopping,  and  full  particulars  P— 
Tocxo  Fltino  Dutchman. 

[25758.]— Chances.— <?ivon  eight  dice,  five  sides  of 
ererv  dice  blank,  on  the  sixth  side  of  six  dice  the  figures 
one  to  six  are  respectively  written,  on  the  seventh  dice  is 
a  bell  engraved,  and  on  the  eight  a  hammer.  Wanted,  (1) 
once  in  how  often  will  blanks  turn  up,  (2)  once  In  how 
often  will  the  bell  and  hammer  turn  up  separately,  and 
also  both  together,  and  (3)  total  number  turned  up  on  an 
iTerage  at  every  throw  r — Schimel. 

[25759.1- Cleaning  Hair.  — I  should  be  much 
indebted  to  any  of  your  readers  who  would  tell  me  how  to 
dean  and  prepare  hair  cut  from  the  head  of  an  invalid.— 
W.  M.  B. 

[25760.1-The  Asteroids.— Would  •'  F.  B.  A.  8." 
kindly  give  R.  A.  and  D.  of  one  or  two  of  the  largest  ? 
Also  instructions  as  to  how  they  may  be  recognised 
amongst  the  stars  in  telescopes  of  3 in.  and  4in.  aperture  P 

I.  for  one,  would  feel  grateful  if  "  F.  E.  A.  8.  would 
include  one  or  two  of  the  most  conspicuous  in  his  monthly 
summary.— W.  R.  D. 

[25761.]— Fluxing  Metals.— Oan  any  reader  inform 
me  of  a  means  to  flux  metals  ?  In  melting  pewter,  for 
lactases,  there  is  a  dross  or  scum  containing  metal, 
voich  separatee  itself  from  the  metal  at  a  certain  heat.— 

II.  A.  Wbibdbv. 

[C7ta.]— American  Felling  Axe.— Oan  any  one 
oblige  me  with  particulars  of  proper  length  of  handle  for 
in  American  felling  axe  about  9iin.  long,  as  I  cannot 
procure  the  proper  shape,  and  must  out  one  myself .— Ohk 
a  a  Fix. 

[257430— Boiler  Query.— I  have  tried  sino  and 
copper  for  taking  the  scale  off  boilers  with  success. 
Quay,  will  the  occasional  use  of  the  same  injure  the 
boiler  in  any  way  ?— Old  Fokd. 

[257S4.]— Turning  Boxes.— I  want  to  make  some 
boxes  similar  to  puff  .boxes.  Can  any  one  inform  me  what 
kind  of  tools  are  used  ?— Old  Fobd. 

[25765.]— Formation  of  Gold  and  Silver.— Have 
»»J  of  yonr  geological  correspondent*  noticed  in  their 
onUections  the  peculiar  way  in  which  the  metals  grow  out 
of  the  substances  in  which  they  exist  P  I  have  seen  silver 
Mtarally  existing  like  fine  wire,  about  14in.  long.  I 
would  like  to  know  how  it  is  accounted  for.  An  example 
a  that  old  gold  mines  have  been  worked,  after  many 
years  with  great  profits.— H.  O.  T. 

[3768.]— Electric  Power.— In  the  "  Circle  of  the 
Sciences,"  |by  0.  Base,  we  find  tho  following  axiom  :— 
"The  inUnnty  or  power  of  battery  to  overcome  resistance 
offered  by  bad  conductors,  such  as  air  and  water,  de- 
pends on  the  number  of  cells  employed.  The  quantity  or 
power  to  overcome  the  resistance  of  good  conductors,  such 
at  metallic  wires,  in  melting  them,  depends  upon  the 
cm  of  the  plates."  And  again,  "The  length  of  wire  heated 
7  any  battery  depends  on  the  number  of  cells ;  whilst 
the  thickness  of  the  wire  which  may  be  melted  depends 
on  the  siae  of  the  plates."  By  what  law  and  action  is 
wa*  governed  ?— William  Edwards. 

[25767.]— Bioyole.— Wishing  to  unite  the  V-rim  of  a 
win.  wheel  in  the  strongest  and  most  durable  manner— 
ast  to  be  welded,  as  I  have  no  appliances— I  should  be 
pad  of  any  information  from  some  of  your  amateur 
makers.— Qcbbt. 

[25788.]— Horn.— Would  some  one  inform  me  how 
aora  is  manufactured  into  combs,  to.  P  What  is  the  pro- 
<*m  of  softening  the  horn  in  order  to  fashion  or  mould 
tt  "J  have  some  antelopes'  horns  suitable  for  making 
»»Uing-«ticta,  if  straightened  and  dawn  out  a  Utile. 
How  Ahould  I  proceed  P— M.  M. 

[257®.  ]  -  Mount-Cutting.  —Will  some  practical 
■an  inform  me  what  tools  are  used  for  ousting  mounts, 


oval,  dome,  and  square  shapes  P  Also  the  kind  of  gold 
used  to  bind  the  cot-edges,  and  how  it  is  fastened  on — 
with  gum,  glue,  or  paste  ?— Sep.  Heatojc. 

[25770.]  — Gravitation.— "  The  Man  in  the 
Moon."— In  a  work  of  fiction  called  "  The  Man  in  the 
Moon,"  published  at  Oxford  about  fifty  years  before 
Newton  was  born,  mention  is  made  of  the  doctrine  of  gra- 
vitation. Can  any  of  "  ours  "  say  who  was  the  author  of 
this  book,  wbioh  was  published  anonymously  ?— Mobk 
LlSsR. 

[25771.]— Conduction  of  Heat.  — Will  some  of 
"  ours  "  oblige  by  giving  a  list  of  fibrous  materials  which 
are  good  conductors  of  heat  P— Mobb  Light. 


CHESS. 


All  communications  intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  81,  Longhborough-road, 
Brixton,  8.W. 


PROBLEM  OCGVII.— By  F.  Hbalby. 
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White  to  play  and  mate  in  three  moves. 


Solution  or  Problem  CCOV. 
rFMte.  Black. 

1.  B  to  Ktsq.  1.  Anything. 

2.  Mates  aoc. 

Correct  Solutions  of  Problem  CCCV. — From  Eothen, 

U.  B.  8.,  Athos,  W.  King,  J.  W.  W„  Pendryl  Ball. 
T.  Guest.— Wrong  in  both  instances. 
J.  W.  W.— You  appear  to  be  right. 

The  fourth  match  between  the  Oxford  and  Cambridge 
Chess  Clubs  took  place  at  the  Freemasons'  Tavern  on 
Wednesday  lost,  the  5th  inst.  The  remit  was  a  decisive 
victory  for  Oxford,  who  won  12  games  to  their 
opponents'  5. 


USEFUL  AND  SCIENTIFIC  NOTES. 

Magnetism  and  Magnets.— MM.  Treve  and 
Durassier,  in  the  course  of  some  experiments  on 
the  action  of  acids  on  magnets,  arrive  at  the  con- 
elusion  that  magnetism,  far  from  being  confined  to 
the  surface,  penetrates  to  the  very  centre  of  the 
steel.  They  affirm  the  conclusion  that  the  penetra- 
tion of  magnetism  into  the  entire  mass  of  a  piece  of 
homogeneous  steel,  magnetised  to  saturation,  is  a 
general  fact ;  or  that  the  magnetism,  at  first  super- 
ficial,  penetrates  successively  into  the  mass,  in 
proportion  as  the  outer  layers  are  dissolved  away  by 
an  acid. 

Incline  Locomotives. — A  series  of  very  inter- 
eating  experiments  were  recently  made  with  Handy- 
side's  steep  gradient  locomotive  at  Messrs.  Fox, 
Walker,  and  Co.'s  Atlas  Ironworks,  near  Bristol. 
The  experiments  were  made  by  a  small  locomotive, 
weighing  about  13  tons,  and  for  the  purposes  of  the 
trial  a  short  line  of  metals  had  been  constructed, 
the  gradient  at  one  end  being  one  in  twelve.  The 
power  of  the  brake  was  first  shown,  and  to  test  it 
thoroughly  the  engine  was  started  at  full  speed  at 
the  top  of  the  incline,  and  while  running  with  full 
steam  on  the  brake  was  applied  and  the  locomotive 
was  brought  up  standing  in  the  space  of  46ft.  With 
the  steam  shut  off  its  progress  was  arrested  in  half 
that  distance,  but  when  the  block  brake  in  ordinary 
use  on  railways  was  applied  the  engine  ran  a  con- 
siderable length  of  the  line  before  it  was  pulled  np. 
A  couple  of  waggons  which,  with  their  contents, 
were  doable  the  weight  of  the  locomotive,  were  next 
attached,  and  while  the  engine  was  on  the  steepest 
part  of  the  gradient  the  brake  was  applied  and  the 
train  remained  stationary  on  the  incline.  The  brake 
attached  to  the  rear  waggon  was  next  brought  into 
play,  and  though  the  engine  was  backed  against  the 
tracks  with  full  steam  on,  the  train  remained  at 
rest.  Experiments  were  next  made  with  the  hauling 
dram,  with  most  satisfactory  results.  An  objection 
has  been  raised  against  the  "  shoe  brake "  that  in 
passing  over  points  it  would  tear  np  the  metals,  bnt 
by  an  ingenious  contrivance  the  brake  is  lifted  when 
passing  over  a  point,  and  runs  clear  of  the  rails  until 
again  applied  by  the  driver.  The  line  is  thus  saved 
from  injury,  and  should  the  "  shoe  "  be  damaged,  it 
is  so  constructed  that  the  parts  destroyed  can  be 
easily  replaced  at  a  very  §01801  expense.  I 


ANSWERS  TO  CORRESPONDENTS. 


V  -Jn  oemmunioatiems iloiOd  be  odeVansoVio  U»  Editob 

HINT8  TO  CORRESPONDENTS. 
1.  Write  on  one  side  of  the  paper  only,  and  pat  draw, 
logs  for  illustration  on  separate  pieeea  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  Bo  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded :  and  the  names  of  corre- 
spondents are  not  given  to  inquirers. 

The  following  are  the  initials,  Ao.,  of  letters  to  hand  np 
to  Tuesday  evening,  April  11,  and  unacknowledged 
elsewhere  t— 

Cresswrll  axd  Co.— W.  M.  King.— W.  P.  Coleman.— 
Dnke  Yonge.— Maurice  Howell.— Rev.  Henry  A.  Plow.— 
William  Wright. —John  Sherrington.  —  C.  B.  Dyer 
Dane.— Walter  Griffiths.— J.  W.  Blpher.— P.  Busby.— 

O.  B.— Surveyor.— Pedestrian.— Bromo-Iodine  Spa.  

W.  Q.  Day  — J.  D.  B.— Barry  Lee —A  New  Subscriber. 
—Here alee.— R.  H.— R.  0.  —  Inquirer.  —  Sues  Canal 
Shares.— Julius.— Nolla.—  Loughborough  Park.— Tin 
Tack.— Progress.— W.  W.  N.— Dr.  H.  M.  M.-D.  B.  O. 
—J.  8.— E.  C.—M. Champion. — Nap. — A.  E.— Cowrie  — 
Egeria.— T.  Jones.— W.  D.  B.— T.  B.— D.  E.  F.Q.— Ex- 
Engine  Driver.— Kubla  Khan.— Ignotus.— Jos.  William 
Fennel!.— A.  Trotter.— R.  O.  L.— Typo.  — Tak.— G.  J.C 
—A.  M.—Wilrcd.— Ramus.  —  T.  Mitebinson.  —  J.  E. 
Floyd.— 0.  C.  C— William  Jackson.— G.  F.  C— J.  W. 
Bargreaves.— John  Craig.— T.  B.  Evans.— F.  L.  B.— 
Bay  ton. — C.  W.  B.— 8trathebungo. — Organ  Finisher.— 
William  Freeman.— Jos.  Shaw.— T.  C— O.  W.  Wad- 
dington.— B.  W.  Pond.— A.  W.— Carter.— T.  Townsend. 
—J.  Jeff  watt.— L.  Kal  and  Co.— Jos.  Rose.— Walter  J 
Spar.— William  Nidory.— Robert  Kegburn.— J.  C  GOl" 
— W.  E.  Milford.— B.  Fellads.-Photo.-A.  Barker  —j' 
L.  Gallard.— Novice.— H.  Thorp.— Alpha  Omega.— X.— 
Badger.— Celesta.  —  Boxo.  —  E.  —  B.  B.— Solicitor.'— 
Loinad.— T.B.— Iodine.— A. R.— Bin Andak.— F  BAB 
— Progressive. — Amateur. — J.  Boholliok. —  A  Twelve' 
month's  Subscriber. 

Jbshie.  (Benzine. )  Amateur.  (Better  advertise  the 
copyright  for  sale  in  the  Musical  Times,  not  that  we 
think  you  are  likely  to  get  many  replies,  or  any  one, 
indeed,  willing  to  pay  the  sum  you  expect.)— Charles 
Rich.  (Sand  usually ;  but  no  one  oan  answer  a  ques- 
tion like  yours.  What  are  you  going  to  oast  P  See  also 
indices  to  back  vols.)— Thomas  Bush.  (Tolerably 
effective,  bnt  very,  very  old.)— A.  Dbwar.  (The  Illus- 
trations arrived  too  late,  but  the  letter  is  plain  enough 
without  them.)— R.  P.  (The  query  has  been  repeatedly 
asked  and  answered,  but  with  uo  practical  result  )— 
Frahcis.  (To  your  wife. )  — A  Frenchman  and 
O' He kan dob  ( Reply  to  the  question  concerning  gour- 
met  and  gourmand  to  the  effect  that  the  former  relates 
to  quality,  the  latter  to  quantity  of  food.)— Own  i« 
Nebd  and  S.  A.  Z.  (Must  apply  to  qualified  medical 
men.  Their  questions  hare  been  answered  before.)— 
Axchor.  (They  cannot  be  removed  without  caustic  )— 
Botahicub.  (Apply  to  the  Secretary  of  the  Science  and 
Art  Department,  South  Kensington.) — F.  Wiluams 
(You  cannot  clean  your  mackintosh  coat,  nor  repair  it 
with  profit.)— M.  Chammoh.  (We  do  not  know 
Besides,  why  should  we  gratuitously  advertise  washing 
machines  P)—Ordbbic  Vital.  (Thanks.  Bardly  suit- 
able.)— R.  Barker.  (Consult  a  medical  man.)— J  A. 
Dblamouh.  (Not  suitable.)— B.  B.  Johbs.  (Your 
reply,  though  not  intended  as  an  advertisement,  would 
look  like  one.  Besides,  you  would  receive  dozens  of 
inquiries  for  your  fuD-sise  drawings.)— Dandib  Dnr- 
mont.  (A  method  of  making  dulcimers  was  given  in 
p.  46.  Vol.  XXI.  See  also  p.  126,  same  vol.) -Hots rur_. 
(Drill  them  with  a  hard  drill,  anointed  with  turpentine, 
and  polish  them  out  with  emery  and  then  with  rouge.)— 
Housekeeper.  (Your  query  has  been  answered  over 
and  over  again.  Try  a  hedgehog.)— A  Village  Shoe- 
maxbr.  (Various  methods  of  exterminating  ants  have 
been  given  in  back  volumes ;  and  ad  to  leather  cements, 
the  compositions  of  the  really  good  ones  are  not  made 
pnblio.)— F.  Worth.  (The  secretary  is  Mr.  F.  W. 
Brearey.  and  a  letter  addressed  to  him  at  Blackheath 
S.E.,  will  find  him.) 

White  Screen.  Woolwich, T.  Mason,  Smoker.  T.C..  Jam. 
E.  8.  M.,  James  Light.— See  indices  to  back  vols. 

R.  8.,  A  Sufferer,  Harold,  F.  Herbert,  Kidderminster. 
Amateur  Turner,  E.  Salter,  Garden  Engine,  Jos.  Wood, 
A.  B.  R.— Your  queries  are  advertisements. 

Jambs  Nrwmax,  James  Place,  B.  W.  E.— See  hints  to 
correspondents  above. 

R.  A.  Proctor.— Your  interesting  letter  was  just  too  late 
for  this  week. 

F.  J.  D.,  A  Working  Smith,  Carbon.  A  Weekly  Subscri- 
ber, and  J.  C.  Newtown  send  queries  wbioh  are  being 
answered  or  have  been  answered  in  recent  ■umbers. 

T.  Gobdoh. — A  similar  astronomical  society  as  that  sug- 
gested  by  you  lasted  in  a  feeble  form  for  some  time  ; 
and  we  see  no  prospect  of  any  permanent  advantage  in 
attempting  to  form  another.  Of  course,  students  of 
astronomy  may  do  as  they  like  in  the  matter. 

W.  H.  Wood  inoloses  us  a  pamphlet  entitled  "  Signs  in 
the  Heavens !  Is  the  Earth  Approaching  Its  End  ? 
Doom  of  the  Planet  Saturn  :  Probably  by  a  Collision 
between  Our  World  and  Its  Satellite."  But  neither  the 
names  nor  the  addresses  of  printers  or  publishers  are 
given:  we  suppose  because  they  are  ashamed  of  the 
worV.  Mr.  W.  H.  Wood  may  savlang  prayers  and  go 
to  bed  in  peaee  as  hitherto,  far  the  universe,  in  all  pro- 
bability, will  survive  the  psesent  generation  of  mortals. 


Kvbbt  ArohiUot.  Art-workman,  NMer,  OarpenUr,  Cabinet 
maker.  Decorator,  Engineer,  Bore  man,  Sualar,  Bonae  Agent 
Barveyor,  Timber  Merchant/  sad  sU  In  say  issv  connected  vath 
the  Arte  ot  Con»troctlon  and  DasSra  should  nu  THE  BUILD  ISO 
HBWS.  prW  roiuTenoe  Weekly.  FnbUstnd  at  the  Offloe  of  Ute 
BaeLURMiCHA.xic.Sl.  Tav*iook-.tre^.  eorent-smrden  W.e. 
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APPLICATIONS  FOB  LETTERS  PATH  NT. 

march  si.  ms. 

1KB.  J.  Ncale.  Middlesex,  for  Improvement*  In  the  production 
of  "ulphnrio  acid.   A  communication. 

1104.  R.  F.  Kmod,  London,  for  Improvement*  In  refrigerating 
or  cooling  apparatus,  for  the  preMrratlon  of  mast  and  othar 
perishoblo  substances,  and  for  other  purpo***. 

1105  W.  R  Lake.  London,  for  Improrementa  In  pegging 
machinery  and  In  wire  pen  to  bo  nasd  In  the  manufacture or 
boot*  and  shoe*.   A  eommunlcit'on. 

11«1.  C.  T.  A'hmore.  London,  for  improvement*  In  baking 
powders.    A  commnrlratlnn. 

1107.  E.  O.  Barton.  Hollowny,  for  producing  telegraphic 
mc*~*gc«  »t  a  very  rapid  rate,  printed  In  bold  type  letter*. 

110*.  M.  P.  W.  Boulton.  Tow-p.irk  Oxford,  for  Improvement* 
In  apnoratua  for  producing  heat  by  t  he  combustion  of  Inflam- 
mable gases  or  vapours,  and  for  generating  the  lattar. 

1109.  J.  Pike.  Norwood,  for  Improvement*  In  apparatus  for 
checking  the  amount*  of  farea  coUeotod  by  the  oonductor*  of 
omnlbu***  and  tramwov  cars. 

1110  R.  Howell,  Sheffield,  for  Improvement*  In  self-feeding 
penholders. 

1111.   F.  G.  Bone,  Bermondsey,  for  Improvements  In  staam- 

11U  K.  O.  C.  Bornford.  Fladbury.  and  H  J.  R.  King.  Sew- 
merket.  for  improvement*  In  apparatus  to  b*  applied  to  reaping 

machine*  and  relating  to  the  binding  of  the  orop  cut  by  such 

machlue*. 

BE  A.  McLaren.  Oroonook.  for  improvement*  In  -team  trip, 
or  apparatus  for  automatically  discharging  water  or  other  liquid 
from  pipe*  or  vessels  containing  steam. 

II M.   J.  H.  Wal-h.  Putney,  for  Improvements  1n  roller  skstoa. 

111V  E.  de  Zaccato.  Soho.  for  Improvements  U  producing  foe- 
atmllc  copies  of  writing*,  drawings,  and  delineations. 

111*.  E.  Bradley.  H.  Bradley,  and  W.  Sunderland.  M"rley.  for 
Improvement*  in  tho  means  or  apparatus  for  economising  fuel 
and  for  the  consumption  of  smoke. 

1117.  E.  Kortlng.  Hanover,  for  Improvement*  In  the  mode  of 
and  apparatus  for  forcing  and  raising  liquids,  and  forothor  useful 
purposes. 

111".  J.  Brown,  W.  Dean,  and  A.  Orrah.  Hudd><r*fU-ld.  for 
Improved  apparatus  forouttlng  cotton,  woollen,  silk,  or  other 

Ptin9*bMaJor  Colborn.  and  Captain  T.  C  B.  St.  George.  London, 
for  an  improved  construction  of  engine,  for  obtaining  and  apply. 

^130.O'd*  ^Williams,  J.  Jenkins,  J.  Jones,  and  P.  Thomas, 
Tnlanonllwoh.  for  improved  means  for  ultUl-ing  old  and  waste 
and  wroueht  Iron  annealing  pot*  used  In  tin-plate  works. 
C.  M  urn  tort,  flaokney,  for  a  new  or  Improved  manufacture 

"B.  Cornni.  Begenf  s  Park-road  for  a  combined  boot  block- 
ing stool  and  seat.   A  communication. 

1131.    A.  M   Clark,  for  Improvements  in  -crew- wrenches.  A 


1121. 


Wlrth.  Frankfort-on  the-Maln.  for  ImprovemcnU  Is 
plan.*.    A  communication. 
1135.   J.  F.  Vosa,  Lowell,  for  Improvement*  In  carding  machines. 
113*.   H.  J.  Haddan,  for  Improvements  in  skate  attachments. 
A  cv  mraunlcatlon. 

1  127    J  Sainty.  B.  Balntv.  and  G.  Htscox.  Wlsbouch,  for  n  now 
hand  pow.r_ae,«r.tlng  machine .J^^"^1'^^,,,,,^ 
the  velocity  of  current*  of  air  or 

Stroud,  for  lrn'rrrnvrTner.ts  1n  pTv>ce»*n»  or 
aUaning  or  freeing  wool  or  woollen  textures 
■    bo  employed  more  eapoololly  previous 
process  of  dyeing. 

Type,   fcr   Improvement*  In 

for  Improvement*  In  rollor  skates. 

safety  apparatus  for 


1131.   E.  Ed 

lira.  T. 
mln-  r»'  cages. 

11S3.   H.  P. 
engines. 

1 134.    H.  Woolle,  Darlington,  for  improvements  In  the  i 
tlon  of  washing  machines. 

11X5.  E.  Japy,  Boulevard  Saint  Denis,  for  an  improi 
Intended  for  the  computation  of  glasses  of  beer,  wine, 
beverages  or  liquids  In  breweries,  coffee-houses,  public-hi 
A  communication. 

11.K1.  H.  B.  Honna.  Westminster,  for  improvements  In 
st  rue  lion  of  ships  of  war  and  coast  defence  va-sols,  port 
Improvement*  Is  applicable  to  other  ships,  boats,  and  vessels. 

1137.  W.  Morgan-Brown.  Southampton-buildings,  for  improve- 
menu  In  sewing  mschlnes.   A  communication. 

1118.  H.  E.  Newton,  Chancery-lanei  for  an  Improved  construc- 
tion of  apparatus  for  obtaining  extract*  of  Infusions  from  vege- 
table and  othor  substances.   A  communication. 

UM.   C.  Pleper.  Dresden,  for  Improvement*  In  governors  for 
water- wlieela,  turbines,  and  other  motors.  A 


In  motive-power 


.  h 


sto.lTII 


11*0.    W.  B  Lak 
In  d -vices  for  closing  ani 
partly  applicable  to  othe 

1141.  T.  J.  Waters.  VS 
machinery  for  the  rcanuf 

1142.  W.  '..  Wise,  Chan 
lifting  Jack  for  railway  oi 

1143.  A  M.  Clark.  Ch 
manufacture  of  metallic  I 
other  purpose*.   A  oomn 

1144.  A.   M.  Clark, 
app  .ratun  for  rardlng  and 

114.-..    A.  M.  Clark,  Cham 


Sonthampi 


mlldlngs,  for  Improvomei 
articles  of  wearing  appai 

A  communication, 
park,  for  Improvement* 

Md-* 


0b 


i,  Adelphl,  for  an  Improved 
oaes.    A  oommunlcat'on. 
:«ry-lans.  for  Improvement*  In  the 
*  or  trimmings  used  for  military  and 
loatton. 

incery-lsne.    for  Improved  feeding 
Jier  machine*.    A  communication, 
ry-lane,  for  a  new  or  Improved  ocean 


station  for  submarine  telegraphs.    A  communication. 

1146.  A.  M  Clark.  Chancery- lane,  for  an  Improved  hay,  straw, 
peat,  and  illtchlne  knife.   A  communication. 

1147.  O.  Keel.  Birmingham,  for  Improvement*  In  roller  skates. 

1148.  A.  L.  Henderson.  City,  for  Improvements  In  tho  produo- 


ewport,  for  Improvement*  In  mariner's 
Ilollingworth,  Saddleworth, 


'°nio"""jas.  Holllngworth.  and  J 
for  Improvement*  in  looms  for  weaving. 

UBI  W.  Hopps,  Klngston-upon-null.  for  Iniprovament*  In 
mean*  or  apparatus  for  the  compression  of  oil  seeds  to  extract  oil 
therefrom  and  produce  cakes,  which  Improvement*  are  also 
applicable  In  tho  compression  of  other  seeds  or  matters  for  the 
production  of  cake*  or  blocks. 

I  IKS.   M.  J.  Roberts,  Bath,  for  Improvement*  in  safety  valves. 

1153.  J.  Listen,  Glasgow,  for  improvement*  la  apparatus  for 
making  clay  pipe  rolls,  for  moulding  or  shaping  toe  same  Into 
to>mcco  nlpe*.  and  for  flnishlnv  such  pipes. 

1154.  D.  llawkcsworth.  Tannery,  and  H.  Col  ford,  Halifax.  H.8., 
for  Improvement*  In  an  apparatus  particularly  applicable  as  a 
•park  aircstor  for  locomotive  smoke  stacks  and  other  fines  Or 
ohimnsya. 

1155  J.  F.  L.  Clare,  and  0.  L.  Campbell.  Wigan.  for  a  new  or 
Improved  gam*  of  skill,  and  new  or  improved  implements  or 
appsru'-ns  for  ploying  the  s  •  inc. 

1156  O.  T.  Bousflcld,  Sutton,  for  Improvement*  In  hand  rest* 
for  pianoforte*.   A  communication. 

1117.  8.8.  Lewis,  Boston,  U.8.A.,  for  Improvements  In  the  manu- 
facture of  s<  op. 

1  IK.  F.  H .  Lloyd,  C.  Faulkner  W.  E.  Lloyd,  and  W.  H.  Lloyd. 
Blrmlneliam,  for  Improvement*  in  the  manufacture  of  steel  and 
Iron  tubes,  and  In  machinery  or  apparatus  employed  In  the  manu- 
facture of  steel  and  Iron  and  other  metallic  tabes. 

1158.  O.  B.  Northoote.  Handsworth,  for  Improvement*  in  appa- 
ratus for  cliargtng,  turning,  and  capping  cartridges  for  breech- 
losding  flie-arms. 

Hot).  D.  Mills.  Brooklyn,  for  Improvement*  In  sewing  and 
channeling  machinery  for  the  manufacture  of  boots  and  shoe*. 

Hill.  J.  W.  Dennlson,  Cheaps  id*,  for  an  Improved  paving  for 
roads,  ways,  and  othar  places. 

1113.  De  la  Montaigne  Moore,  New  York,  for  Improvement*  in 
■team  t> .Iters. 

inn.  n.  M.  B.  Barton,  Wotting  m,  for  a  nsw  or  improved 
brake  for  vehicles. 

11*4.  W.  B.  Smith,  and  J.  Starlcy.  Coventry,  for  Improvement* 
In  roller  and  other  skates  which  Improvement*  are  partly  appll- 
oabl"  to  sledges  and  other  carriage*. 

1 1 -A  W.  Griffin.  Leeds,  for  Improvements  In  apparatus  ror 
collecting  and  recording  money  or  ticket*  and  other  similar 
purposes. 


1I6S.  J.  8.  Thompson  and  W.  Thompson.  Wexford,  forlmprr>* 
menu  In  or  relating  to  fence,  gate  and  other  posts  or  standards- 

1167.  E.  8.  Noreombe.  Liverpool,  for  Improvement*  In  nod*" 
of  and  apparatus  fo-  setting  or  adjusting  and  for  threading  the 
needle*  of  sewing  machines. 

llfsi.  J.  Marshall,  Oalns  bo  roach,  for  Improvement*  in  thrash- 
ing machines  and  apparatus  connected  therewith. 

1168.  J.  Shaw,  Ovonden,  for  Improvement*  In  steam-engine*. 

1170.  E.  Oorbett  and  B.  Oorbett,  Jun..  Manchester,  for  improve, 
ment*  in  apparatus  for  locking  nut*  on  screw  bolt*,  applicable  to 
the  permanent  wiy  of  railways  and  other  purpose*. 

1171.  R.  J.  Hatchings,  T reforest,  for  Improvement*  In 
machinery  or  apparatus  for  heating,  plokllng,  and  swilling  metal 
plates. 

1 173.  O.  Archbold.  W.  J.  Cooper,  and  J.  A.  Wan  kirn.  Charlotte- 
street,  Pturoy -square,  for  Improvement*  In  distilling  and  recti- 
fying spirit*. 

1173.  W.  O.  Carter,  Liverpool,  for  an  Improved  method  of  and 
apparatus  for  cutting  or  quarrying  slate,  stone,  or  other  like  sub- 
stances. 

1174.  W.  Mather.  8a! ford,  for  Improvement*  in  apparatus  for 
steaming  and  ageing  printed  fabrics. 

1175.  J.  O.  Wilson,  Manchester,  for  Improvement*  In  screw  and 
other  couplings  of  railway  carriages,  waggons,  and  other  vohioles. 
A  communication. 

1176.  H.  Kenyon.  Werrlngton,  for  Improvement*  In  producing 
oxide  and  ohlorlde  of  rino. 

1177.  G.  H.  Johnson  and  T.  Johnson,  Dudley,  certain  Improve- 
ments  In  colliery  tubs. 

1178.  H.  Collot,  Lamb's  Conduit-street,  Middlesex,  for  certain 
Improvements  in  solitaires. 

1179.  P.  J.  Davie*,  King's  Cross-road.  Middlesex,  for  Improve- 
menu  In  oloset  and  other  valves  and  apparatus  for  cleansing, 
watering,  controlling,  regulating,  and  arresting  the  Bow  or  dis- 
charge of  water  and  preventing  waste  thereof. 

1180.  O.  Clark,  Craven-build  Ing*.  Middlesex,  for  Improvement* 
In  the  construction  of  and  appliances  for  roller  skates. 

1181.  A.  M.  Clark,  Chancery-lane.  Middlesex,  for  Improvement* 
In  forging  or  moulding  articles  In  metal  and  in  machinery  and 
appliances  therefor.  A  communication. 

1181   J.  Beldy.  Keanlngton-road.  Surrey,  for  an  Improved  pick 
■  pickaxe  for  engineering,  excavating,  mining,  and  other  pur- 
poses. 

1183.  B  Mllburn,  London,  and  H.  Jackson,  Leeds,  for  Improve- 
ment* In  apparatus  for  drying  or  concentrating  aewage  deposit, 
excreta,  blood  manure,  peat,  and  other  matters. 

1184.  W.  Foster,  Nottingham,  for  Improvement*  in  means  or 
apparatus  for  checking  the  receipt*  or  payment*  of  moneys  in 
shops  and  other  places. 

1185.  C.  M.  Maclean,  South  Kensington,  for  Improvement*  In 
roller  or  wheel  skate*  and  in  the  rollers  used  therewith,  which 
Improvements  are  also  applicable  to  other  purposes. 

1181   W.  Morgan-Brown.  Southampton-buildings,  London,  for 
Improvement*  in  preserving  and  hardening  wood  or  timber.  A 
communication. 
1187.  J.  E.Simpson  and  0.  Cross.  Manchester,  for  improve- 


IMS.  T.  Unrworth,  Manchester,  for  improvement*  In  laying  the 
fibre  cf  yarns  of  all  descriptions,  In  spinning,  doubling,  and  twist- 
ing and  dispensing  with  the  necessity  of  gating. 

1234.  J.  F.  O.  Rene  tie,  Parts,  for  improvements  In  moon  ting 
"fore-part*"  of  breech-loading  arms. 

1235.  F.  Clarke,  Stafford,  for  Improvement*  !n  wagonette*. 

1236.  T.  Cook,  St.  Helens,  for  Improvement*  in  apparatus  or 
appliances  for  compressing  chlorides  of  soda  and  potass*. 

1237.  A.  M.  Clark,  Chancery -lane,  for  Improvement*  In 
machinery  for  spinning  wool,  cotton,  and  other  fibrous  substances. 
A  communication. 

1238.  B.  G.  Brewer.  Chancery-lane,  for  Improvement*  In  the 


con.  true  tlon  of  apparatus  and  appliance*  for  enabling 
enter  place*  filled  with  smoke.    A  communication. 


to 


msnts  In  the  manufacture  of  cloth  known  aa  "  Indian  kutar. 

and  of  other  cloth*  of  a  similar  nature,  and  In  apparatus  used  In 

such  manufacture. 
118$.   J.  Bunnett  and  W.  W.  Finch,  Btalybridge,  for  on  Improved 
self-feeder  "  for  machines  used  In  the  manufacture  of  cut  nails 

or  tacks. 

lltd.  G.  Bray,  Kelgh'ey,  Tor  Improvements  In  machinery  or 
apparatus  for  cutting,  turning,  or  shaping  wood. 

lint.  H.  Fleming  and  E.  8t*ndeven.  Halifax,  for  Improra. 
ments  In  bottle*  and  Jars  and  In  stoppers  for  bottles  and  Jars. 

1191.  J.  J.  Lundy.  London,  for  Improvements  In  tins  or  recep- 
tacles for  preserved  food  and  other  artloles  or  substances. 

11112.   C.  N.  Msy.  Deviies.  for  Improvement*  In  Bteam  boilers. 

1193.  H  Speller,  Euston  square.  Middlesex,  for  an  Improved 
tip  for  billiard  and  bagatello  cues,  and  an  Improved  method  for 
fastening  and  fixing  the  same. 

1194.  W.  R.  —ike.  Southampton-buildings.  London,  for  im- 
provements in  the  manufacture  of  nickel  and  its  alloys  from  its 
oxides  or  silicates  or  othor  salts.    A  communication. 

1196.  W.  Usherand  H.  Usher,  Vauxholl-biidge-road,  Middles**, 
for  improvement*  In  roller  skates. 

1196.  A.  M.  Clarke,  Cliancery-Une,  Middlesex,  for  an  Improve- 
ment In  air  and  water-proof  fabric*.    A  communtoatlou. 

1197.  J.  P.  Ondordonk.  Philadelphia,  for  Improvement*  in  the 
methods  of  making  up  the  coverings  of  umbrellas  or  parasols,  and 
attaching  the  some  to  the  frame*. 

1198.  P.  Nolet.  London,  for  a  new  mothod  or  working  tele- 
graphlo  lines,  and  especially  submarine  cable*  and  underground 
line*. 

1199.  O.  Brown,  London,  far  improvements  In  signalling 
between  part"  Of  railway  trains. 

1300.  C.  Shcppard,  Glamorgan,  for  Improvement*  in  apparatus 
for  washing  and  purifying  coal,  ashes,  and  other  substances. 

1201.  H.  W.  Putnam.  Bennington,  United  States,  for  Improve- 
ments in  wire  bending  and  twisting  machines,  for  boletie*  and 
similar  artloles. 

latri  J.  M.  Baker,  Upwell.  for  Improvement*  in  horse-shoes. 

1203.  J.  Purchase,  Taunton,  for  the  treatment  of  certain 
plants  to  obtain  fibres  and  other  products  therefrom. 

1304.  R.  Saunders,  Croydon,  for  Improvements  in  the  method 
of  an  apparatus  and  accessories  for  mooring  or  anchoring 
navigable  vessels  or  other  floating  structures,  parts  of  which 
Improvement*  are  applicable  to  various  other  useful  purposes  on 
board  ship  or  other  floating  structures  and  piers. 

1306.  0.  Oarslde,  Gloesop,  for  Improvement*  In  rotatory 
engines,  applicable  also  to  exhausting,  forcing,  or  raising  and 
measuring  fluids. 

1206.  T.  Rlokett,  Birmingham,  for  Improvements  In  hydraulic 
draw  benches  for  drawing  steel  and  othar  tubes. 

1307.  0.  Gossel,  London,  for  Improvements  In  reducing  furnaces 
and  In  the  mode  of  working  the  same.    A  communication. 

1208.  W.  Mort,  London,  for  Improvement*  In  refrigerating  and 
purifying  air  in  rooms  or  spaces,  in  refrigerating  liquid*  snd 
other  substances,  and  In  restoring  the  frigurlflo  salts  employed 
In  such  rof  rigs  ration  to  their  so  ld  state. 

1209.  L.  B.  Bertram,  Surrey,  for  improvements  in  wheel  or 
roller  skates. 

1310.  W.  R.  Lake.  London,  for  an  Improved  furnaoe  for  pud- 
dling Iron  and  steel  and  itmtlar  operations.    A  communication. 

Ull.  A.  Stevens-  ■;,  .  ester,  for  Improvements  in  or  applicable 
to  skating  rinks. 

1313.   J.  Rooke,  London,  for  improvements  In  roller  skates. 

1313.  W.  (Jardln.  r,  Uhlswlnk.  for  Improvement*  in  roller 
skat 

1311.  J.  Conlong.  Blackburn,  for  improvement*  In  steam  traps. 
12  '     idon.    for    cerUin    Improvements  in 

machinery  and  apparatus  for  the  washing  of  clothes  and  other 

textile  fabrics. 

131'.  II.  Nicholl ..  II  i •■instead,  for  taking  the  true  bearing,  Une, 
and  dimensions  of  the  width  of  the  human  foot  and  bony  struc- 
ture of  the  same  by  a  new,  novel,  and  accurate  way. 

1317.  J.  Mathers,  Annan,  N.B.,  for  an  Improved  atmospheric 
cart 

1318.  J.  Horrock*.  Alaswortb,  for  Improvements  In  the  con- 
strue tlon  of  steam  (.oilers. 

1319.  O.  Hudson.  Wokingham,  ror  on  Improved  tricycle. 

BSU.  K.  Thnmtns,  Runcorn,  for  Improvements  In  furnaoe*  or 
apparatus  for  heating,  roasting,  and  calcining  ore*,  alkalies,  and 
other  substances. 

1221,  G.  Lowery.  Salford,  for  Improvements  in  roller  or  rink 
skates. 

1323.  J.  Dritchfleld,  Salford.  for  Improvement*  In  machinery 
for  doubling  and  measuring  cloth  and  other  fabrics. 

1333.  O.  Porter,  junior,  Lor  don,  for  Improvements  In  glass, 
opal,  and  othar  shades  and  reflectors,  and  method  of  supporting 
and  affixing  them  on  to  go*  and  oil  burners. 

1334.  A  Pope,  London,  for  Improvement*  In  motive-power 
engines  for  propelling  vessels  and  other  purpose*. 

1335.  J.  Strong,  Junior,  and  A.  Strong,  Borrow-In- Furneas,  for 
improvement*  in  furnaces  and  boilers. 

1336.  W  R.  Lake,  London,  for  Improvements  In  sewing- 
machines,  more  especially  designed  for  straw-braid  work.  Acorn- 
rounlootlon. 

1227.  J.  Dimelow.  Duktnfleld,  for  Improvements*  In  apparatus 
foi  feeding  what  are  commonly  called  ''cut-null  machines." 

1228.  W.  Hlllman,  Coventry,  for  an  Improved  construction  of 
roller  skate. 

1229.  J.  H.  Johnson,  Linooln'e-inn-fleld*.  London,  for  Im- 
provement* In  obtaining  colouring  matters  .suitable  for  dyeing 
and  printing.   A  communication. 

1330.  J.  McJannet,  Greenock,  for  a  new  or  Improved  ball  cock. 

1231.  J.  Ox  ley,  Hotlierliiin,  for  improvement*  in  roll*  and 
fastenings  for  tramway*  and  other  similar  puris.se*. 

1233.  K.  Wilson.  Kxcter,  for  Improvem*  lit*  relating,  to  pnmp 
and  other  valves,  and  to  the  securing  of  the  same  ai.d  parts  con- 
nected therewith  in  their  chambers  or  boxes. 


1239.  W.  Morgan  Brown.  Southampton-buildings  for  Improve, 
menu  In  braces  or  suspenders.    A  oommunloatlon. 

1340.  T.  White.  J.  White,  and  M-  White.  Paisley,  for  Improve- 
ment* in  winding  machine*. 

1241.  J.  P.  Clabrough,  Birmingham,  for  improvement*  hj  tho 
manufacture  of  certain  kinds  of  gun  and  plat  1  bom-Is,  and  in 
nxaehinary  or  apparatus  employed  In  the  said  manufacture. 

1313.  w.  H.  Novlll.  Llanelly,  for  improvements  In  the  treat- 
ment of  cinders  from  Iron  puddling  and  hosting  furnaoe*. 

1343.  I.  B.  Harris,  Edinburgh,  for  an  Improved  mode  of  *  t'oeh- 
Ing  India-rubber  to  the  tyres  of  wheels  and  tho  surfaoes  of  pulley* 
and  cylinders.  , 

1344.  F.  Ley,  Derby  for  Improvement*  lrrapparatus  for  locking 
and  fastening  nuts  on  fish-plates  snd  other  bolts. 

1345.  8.  BJerleld.  Mlddlesbro'-on-Teas.  for  Improvement*  in 
screw  coal  feeder,  and  combination  of  moveable  grate  with  the 
same,  also  the  application  of  the  screw  to  ohsrrlng  ebexnlaale.  to 
prevent  escape  of  gases,  and  In  other  ways,  and  the  combination 
or  the  same  with  patent  rotary  furnaces. 

1246.  R  H.  Williams,  Cornwall,  for  Improvement*  In  apparatus 
for  preventing  explosion  and  spontaneous  comb  istion  In  coal  on 
board  ship. 

1347.  0.  A.  Wat  tee  uw,  Paris,  for  an  improved  rotatory  •team- 
power  engine. 

1248.  D.  Smith,  and  I.  Bailey.  Kotghley,  for  improvements  In 
machinery  lor  combing  wool  and  other  fibrous  subatsUMes. 

1249.  3.  Wood,  Sheffield,  for  Improvement*  in  railway 
couplings. 

1260.  H.  Dickinson,  Hornsey,  Middlesex,  for  improvement*  in 
tho  ornamentation  of  wood  surfaoes. 

1251.  L.  Person,  Ball's -pond- road,  London,  for  improvements 
in  bag  looks. 

1153,   H.  Burke,  Liverpool,  for  Improvements  in  rollor  skates. 
1353.   J.  Mlddlehurst,  Rslnford,  for  Improvements  In  apparatus 
or  appliances  to  be  used  In  the  manufacture  of  clay  pipes  for 

"lSfWY  Brierley  and  H.  McCralth.  Rochdale,  for  improve- 
ment* in  the  construction  of  bottles  and  stoppers  for  the  same. 
1356.   B.  Hunt,  Llnooln's-lnn,  Middlesex,  for  Improved  mac  hi 

*  "  «sa.   A  com 


nery  or  apparatus  feu  setting  or  distributing  types, 
oat  Ion. 

1256.  W.  R.  Lake,  Southampton-buildings,  London,  for  im- 
proved combustible  compounds  and  apparatus  for  the  production 
of  gas  for  domestic,  manufacturing,  military,  and  other  purposes. 
A  common io* tlon. 

1357.  H.  J.  Haddan,  Strand,  for  improvement*  on  the  attach- 
ment* of  rudders  to  ships  snd  other  vessels.    A  communication. 

1358.  J.  E.  Pratt,  Oamberweu.  for  Improvement*  in  apparatus 
for  silvsring  mirrors,  plate  and  other  glass. 

1369.  J.  E.  Pratt,  Comherwell.  for  Improvement*  in  the  prepa- 
ration of  glass  for  silvering  and  In  compound"  therefor. 

1360.  A.  CoUingridge,  Oraoechnroh- street,  London,  for  improve- 
ment* in  the  construe  tlon  of  skates  travelling  by  means  of  wheels 
or  rolling  bodies  of  globular  form. 

1261.  R.  Bouttar,  Liverpool,  for  Improvement*  In  or  relating  to 
the  permanent  way  of  tramways,  a  part  of  which  is  applicable  to 
other  purposes. 

1203.  yf.  P.  Thompson,  Liverpool,  for  Improvement*  In  or  rela- 
ting to  skates.    A  communication.  . 

1363.  J.  W.  Wood  and  W.  H.  Shakesptar,  Liverpool,  for  Im- 
provements In  skate*. 

1364.  P.  Lawrence,  Blackf rlars-road,  Surrey,  for  Improvement* 
In  gas  and  other  store*. 

1386.  J.  Macintosh,  Charinc  Croea,  Mtdrilssag,  for  Improve- 
ment* In  raising  sunken  vessels. 

13118.  E.  Mayer,  Great  Tlchfleld- street,  Middlesex-,  for  Improved 
appliance*  applicable  for  the  temporary  repair  of  shaft*,  poles, 
axfetreea,  and  spring*  Of  vehicles. 

I2>i7.  0.  B  Steven*.  Lee,  Kent,  for  Improrementa  in  I  oiler 

1208.  T.  Clarke.  Jan..  She  mold,  for  Ixnprovements  tn  rails  and 
chnlra  for  tramway*  and  other  atmllar  purpose*. 

1303. .  W.  Sutherlond,  Manchester,  for  Improvement*  In  stain- 
ing, ornamenting,  and  decorating  wood,  metal,  and  other  sur- 
faces. 

1270.  R.  M.  Knight,  Liverpool,  for  improvement*  in  botUes,  and 
in  tho  method  of  and  appliance*  for  »toppertng  sorro. 

1271.  O.  Hookhsm,  Birmingham,  for  Improvements  In  metallic 
lines  for  suspending  pictures  and  window  aeahee  and  for  other 
like  purpose*,  and  In  machinery  for  the  manufacture  of  the  aoid 
metallic  lines. 

1373.  H.  Walker.  Birmingham,  for  improvements  in  fastenings 
for  solitaires,  sleeve  links,  collar,  and  other  studs,  gloves,  bags, 
and  other  artloles, 

1273.  A.  Pye-Smlth.  0.  W.  White,  and  H.  Elliot,  8t.  Fancr**- 
roa-1.  London,  for  Improvements  in  stable  fitting  and  paving. 

1374.  W.  B  Lake.  Southampton-building*,  London,  for  an  im- 
proved machine  for  vamlahlng  the  interior  of  metallic  cartridge 
shells  or  cas'S.  A  oommunloatlon. 

1275.  W.  Lockwood,  Sheffield,  for  Improvement*  relating  to 
buffer  and  bearing  springs  for  railway  carriages  and  waggons. 

127(1.  T.  Walker  and  J.  Walker,  Bolton,  for  Improvements  in 
the  manufacture  of  cemented  leather  for  "  Insoles  "  and  other 
pnmoies, 

1277.  J.  B.  A.  Gwynne,  Rtrand.  London,  and  H  Collinaon.  for 
Improvement*  tn  the  construction  of  retort  lids,  manhole  covers, 
valve*,  sluices,  and  such  like  apparatus. 

1378.  Dr.  K.  Belmer,  Berlin,  for  a  new  process  to  obtain 
aldohyd*  from  phenols  by  chloroform  or  chloral  and  alkalies. 

1379.  - 
or 

poses. 

12X).  J.  Bury,  Aoorington,  for  Improvement*  in  revolving 
ventilating  and  chimney  cowl*. 

1281.  B.  Barker,  New  Wortley,  for  Improvement*  tn  the  con- 
st/ notion  of  tramways. 

1283.  J.  H.  Johnson,  Llncoln's-lnn-Belds,  for  Improvements 
tn  the  treatment  or  vibrating  metallic  portions  of  musical  In- 
struments and  other  vibrating  met*,  lie  articles.  A  communloa- 
tion. 

1283.  B  Morton  Wtahow,  North  Britain,  ror  a  new  or  improved 
apparatus  for  whipping,  beating,  or  churning  liquid  or  semi- 
liquid  substanoe*. 

1364.  J.  Watts,  Birmingham,  ror  Improvement*  in  skating 
risk*. 

1286.  A.  Boulton.  Leeds,  for  Improvements  In  the  means  or 
apparatus  employed  in  the  manufacture  or  tacks  or  out  nails. 

1386.  A.  K  Roblnsop,  Leeds,  for  Impruienents  In  cooking 
ranges  and  *fve«. 

1287.  C.  B.  B  I  berwood.  Bnrton-on- Trent,  for  improvements 
In  self-ao'lug  dampers  ror  steam-boilers  and  In  appliances  con- 
nected t  •  ewlth.  _  .  _ 

1288.  W.  B  Carr  and  J.  Urwin.  8cot*wood-on-Tyue,  for  Im- 
provement* In  brick -making  machinery. 

1289.  T.  Bule.  Durham,  for  improvement*  in  construction  of 
bottles  for  containing  aerated  or  other  liquids. 

1290.  W.  R>m>leyLStrand.  for  lmorovement* in  roller  akatus. 
1391.  J.  Mallngs,  Woolwich,  for  Improvement*  In  the  manu- 
facture of  orioket  balls. 

1393.  F.  W.  Tlcehurst.  Birmingham,  for  Improvements  in 
psoklng  gunpowder  for  carriage  or  transit. 

1283,  E.  P.  H.  Vsughan,  Chancery- lane,  Middlesex,  for  im- 
provements in  manufacturing  and  refining  cane,  beet-root,  and 
other  crystalline  sugars.    A  communication. 

1394.  W.  Copplu,  Camberwell  New-rood,  Surrey,  for  improve- 
ment* in  diving  helmet*  snd  dresses,  snd  apparatus  used  there- 
with. 

1395.  J.  A.  Bosworth,  H umber* tone,  for  Improvement*.  In 
machinery  for  moulding  bricks  and  such  like  article*. 

1 298.    R-  Mills,  Balham,  Surrey,  ror  Improvements  In  hydra  olio 
crane*.  • 

1297.  P.  Hooker,  Saint  Luke's,  and  B.  Wright.  Ball's  Pood, 
Ml  Idles*  x,  for  an  improved  attachment  for  polo  chains  or  straps 
a  id  traces. 

1298.  G.  Dubern,  Calcutta,  for  improvements  in  telegraphic 

ln--rumcnt«. 

1 .9 ».   T  Uyett,  Hyde  Park.  London,  for  Improvement*  in  boild- 
lnr;s,  building  construction*,  and  building  materials. 


  phenols  by  ohlorofor 

379.  J.  C.  Sfcllar*.  Birkenhead,  lor  improvements  In  apparatus 
appliances  for  moulding  artificial  stone  tor  building  pur- 


Digitized  by 


Google 


April  21,  1876.      ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  578. 


185 


AND 

WORLD  OP  SCIENCE  AND  ART. 


FRIDAY,  APRIL  21,  1876. 


AKTICLES. 


BUSINESS.' 

A  WORK  on  "Business"  by  a  successful 
student  of  that  "  science  " — for  it 
undoubtedly  is  a  science — is  sure  to  at- 
tract attention,  and  the  public  generally 
will,  we  think,  thank  Mr.  Piatt  for  his  out- 
spoken remarks  on  a  subject  which  deserves 
the  serious  attention  of  the  community. 
The  time  was  when  British  manufactures 
were  received  in  all  parts  of  the  world 
without  a  doubt  as  to  their  quality ;  but, 
thanks  to  "  business "  and  business  men, 
they  have  gradually  lost  their  high 
character,  and  are  no  longer  regarded  as 
the  best  of  their  kind.  It  is  true  that  this 
result  has  been  brought  about  partly  by  the 
forging  of  trademarks,  which  is  carried  on 
to  so  large  an  extent  on  the  Continent,  but 
that  nefarious  practice  is  not  the  sole  cause 
of  the  loss  of  character,  the  effects  of  which 
British  manufactures  are  beginning  to 
experience.  Adulteration  and  getting  up 
articles  to  sell,  instead  of  producing  only 
those  articles  that  will  induce  customers  to 
buy  again,  is  a  fatal  error,  and  unless 
shoddy  .goods,  colours  that  will  not  stand, 
clayed  fabrics,  and  incorrect  measurements 
are  given  up,  our  commercial  eminence  will 
soon  be  a  thing  of  the  past.  That  is  Mr. 
Piatt's  opinion,  and  he  is  supported  by  all 
who  are  not  blinded  by  what  is  called 
"  business."  It  is  Mr.  Piatt's  object  in 
this  little  book  to  show  that  no  one  is  a 
penny  the  better  for  these  crooked  ways ; 
but,  on  the  contrary,  every  one  loses  in  the 
long  run.  The  proposition  is  sound  on  the 
face  of  it;  for  a  certain  amount  of  trade 
would  always  be  done,  and  if  everybody 
were  honest  the  "  business "  would  be 
sound,  and  the  same  amount  of  profit  would 
be  made.  But  it  would  seem  that  De  Foe 
was  right,  and  that  the  man  who  resolves 
on  rigidly  adhering  to  truthfulness  and 
honour  in  business  must  be  prepared  for 
offending  and  alienating  many  of  his  sup- 
porters. "Honesty  is  the  best  policy" 
remains  true  in  spite  of  all,  though  it 
would  perhaps  be  hard  to  convince  those 
manufacturers  and  traders  whom  Mr. 
Herbert  Spencer  mentions  in  his  "  Morals 
of  Trade  as  having  become  bankrupt 
through  refraining  from  the  malpractices 
of  their  competitors.  Mr.  Piatt  asks  why 
is  it  that  the  morals  of  trade  are  so  bad  P 
Why,  in  this  civilised  state  of  ours,  is  there 
so  much  that  betrays  the  cunning  selfish- 
ness of  the  savage  ?  Why,  after  the  careful 
inculcations  of  rectitude  during  education, 
comes  there  in  after  life  all  this  knavery  P 
and  he  finds  the  answer  in  "the  indis- 
criminate respect  paid  to  wealth."  "  People 
like  to  be  somebody,  to  make  a  name,  a 
position — and  to  accumulate  wealth  is  the 
surest  and  easiest  way  of  fulfilling  this 
ambition."  The  foregoing  will  sufficiently 
indicate  the  general  tone  running  through 
Mr.  Piatt's  book  on  "  Business,"  and  having 
indicated  that,  we  may  now  proceed  to  take 
note  of  some  of  his  statements  and  argu- 
ments. 

The  subject  is  divided  under  15  heads — ■ 
business,  business  qualities,  health,  educa- 
tion and  observation,  industry,  perseve- 
rance, arrangement,  punctuality,  calcula- 
tion, prudence,  tact,  truthfulness,  integrity, 


money,  and  a  few  hints  what  to  do  with  it, 
and  concluding  remarks.  Under  the  first 
head  we  find  Mr.  Piatt  saying  do  not  for  a 
moment  imagine  you  will  become  a  thorough 
man  of  business  by  reading  books ;  but  still 
he  advises  the  pupil  to  read  every  book  re- 
lating to  the  occupation  in  which  he  is 
engaged,  with  the  view  of  gaining  know- 
ledge and  of  applying  the  experience  of 
others  to  his  own  wants  and  requirements. 
Mr.  Piatt  is  very  severe  on  the  modern 
system  of  education,  and  we  commend  his 
remarks  to  the  attention  of  the  school- 
masters. He  has  undoubtedly  abundant 
experience,  but  we  cannot  resist  the  sus- 
picion that  the  subjects  of  his  experience 
must  have  been  of  a  very  inferior  class. 
"  We  find,  by  experience,"  he  6ays, 
"scarcely  any  educated  boy  able  to  give 
change  for  a  sovereign,  or  extend  any 
simple  line  of  a  bill  correctly;  and,  after 
many  years'  experience,  I  ran  state  that, 
unless  they  have  been  performing  the  same 
kind  of  extension  elsewhere,  there  is 
scarcely  an  entering  clerk  who  understands 
eighths,  sixteenths,  or  dozens."  The  italics 
are  the  author's,  and  we  venture  to  think 
his  experience  must  be  unique.  He  believes 
in  mental  arithmetic,  and  objects  to  teach- 
ing— or  attempting  to  teach — children  too 
much :  "  giving  children  lessons  to  take 
home  is  another  serious  blunder.  A  child 
should  forget  school  and  its  lessons  when 
away  from  it,  as  a  man  should  leave  his 
shop  and  its  cares  behind  him."  The 
chapter  on  health  is  considered  by  its 
author  as  the  most  important  in  the  book, 
as  it  is  only  men  of  exceptional  physique 
who  win  the  prizes  of  life — "  the  contented 
natures  who  desire  to  pass  their  lives 
neither  in  making  money  nor  spending  it, 
who  wish  to  use  existence  wisely,  and  enjoy 
it  worthily,  are  in  danger  of  being  crushed 
out  of  existence  between  the  upper  and 
nether  millstones  of  the  well-paid  labourers 
and  the  lavish  expenditure  of  the  noble  and 
ignoble  opulent."  Mr.  Piatt  sees,  how- 
ever, that  "  these  people  used  to  be,  and 
should  be,  a  valuable  element  in  the 
national  life,  and  there  is  but  one  way  to 
preserve  them  —  simplicity  must  become 
'  good  style,'  and  luxury  beyond  a  certain 

Soint,  and  ostentation  at  any  point  must  be 
ecreed  by  the  leaders  of  society  '  vulgar.' " 
Mr.  Piatt  is  strong  on  education,  though 
one  might  doubt  whether  he  has  had  much 
experience  in  teaching.  "  Every  one,"  he 
says,  "  must  know  many  so-called  educated 
men  who  are  fools ;"  but  a  writer  who  was 
careful  of  what  he  said,  and  capable  of 
looking  at  anything  from  different  sides, 
would  qualify  this  statement  by  saying 
"  fools "  in  the  estimation  of  those  who 
happen  to  differ  from  them.  Mr.  Piatt,  for 
instance,  "entirely  agrees"  with  Dean 
Close,  and  quotes  Carlyle,  Disraeli,  and  Mr. 
Goschen,  to  good  purpose,  and  then  dis- 
counts all  he  has  previously  said  by  making 
the  following  proposition : — "  Every  teacher 
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should  be  conversant  with  physiology  and 
phrenology."  (!)  Probably  what  Mr.  Platt 
means  is,  that  teachers  should  be  able  to 
gauge  the  physical  and  mental  capabilities 
of  their  pupils,  and  not  urge  them  beyond 
their  capacity ;  but  if  that  is  the  case  he 
should  say  so,  and  not  Bpeak  of  ordinary 
teachers  as  being  conversant  with  physio- 
logy and  phrenology.  The  chapters  on 
industry  and  perseverance  contain  nothing 
remarkable  save  that  the  author  mentions 
some  incidents  in  the  early  life  of  two 
brothers  who  have  become  famous.  He 
omits  to  note,  though,  that  while  one  or  two 
men  go  through  seemingly  impracticable 
hardships,  hundreds  fail;  and  that  if  all 
the  rising  generation  practised  the  economy 
which,  in  his  opinion,  led  on  to  fortune, 
while  all  the  economists  would  not  succeed, 
their  neighbours  would  suffer  for  lack  of 
custom.  The  chapter  on  perseverance  is 
however  interesting  because  it  contains 


so  much  on  which  Mr.  Platt  is  a  "  competent 
authority."    Thus   his  advice   "  to  sell 
every  article  at  a  fixed  uniform  rate  of  profit " 
— the  lowest  that   will  pay  —  is  sound 
enough,  but  it  is  scarcely  practicable  because 
it  requires  the  exercise  of  common  sense  in 
customers.   The  grocer,  for  instance,  who 
attempted  to  sell  nis  articles  at  a  uniform 
rate  of  profit,  would  find  his  trade  going  to 
the  man  who  sold  one  article  at  coBt  price  on 
purpose  to  attract  trade.   "  Be  sure  and  act 
justly  by  the  ready-money  purchaser :  re- 
turn him  in  shape  of  discount  a  bonus  for 
his  cash"  is  sound  advice,  wluch  many 
tradesmen,  even  with  the  so-called  co-opera- 
tive stores  in  full  work,  cannot  or  will  not 
understand.   Under  the  head  of  "  arrange- 
ment "  the  author  gives  advice,  founded  on 
his  own  experience,  which  will  be  of  use  to 
young  traders,  and  the  chapter  on  "  punc- 
tuality "  is  one  that  all  can  study  with  ad- 
vantage.  Under  the  head  of  "  calculation  " 
we  have  much  that  is  worth  consideration. 
Mr.  Platt  thinks  that  the  times  are  against 
small  traders,  and  that  trade,  instead  of 
being  Bpread  over  many  firms,  tends  to  con- 
centrate into  the  hands  of  a  few.  As  to  ad- 
vertising, Mr.  Platt  says :  "  Having  calcu- 
lated that  your  business  will  justify  you  in 
sinking  so  much  capital  yearly  in  adver- 
tisements, you  must  have  faith  and  keep 
them  on  for  some  time ;  even  if  no  benefit 
be  apparent  therefrom,  the  trade  is  certain 
to  come  if  you  keep  the  commodity  promi- 
nent " — advice  which  Mr.  Platt  has,  doubt- 
less, proved  by  experience.  When  he  begins 
to  talk  about  free  trade  and  the  United 
States,  though  probably  quite  clear  in  his 
own  mind,  he  produces  nothing  but  an  in- 
volved argument.   We  in  this  country  know 
that  the  excess  of  imports  over  exports  re- 
presents, with  certain  deductions,  our  profit  : 
but  Mr.  Platt  says  that  unless  the  policy  of 
the  United  States  is  changed  so  as  to  allow 
the  exports  to  considerably  exceed  the  im- 
ports, it  will  be  impossible  for  the  States  to 
meet  their  engagements.   Free  trade  must 
therefore  be  adopted;   "if   the  United 
States  is  to  remain  a  solvent  nation  she 
must  contrive  to  send  out  of  the  country  a 
larger  value  than  is  received  into  it."  How 
long  a  country  could  go  on  at  this  rate 
would  depend  on  its  natural  productions 
and  the  generosity  of  its  inhabitants ;  but 
a  true  Yankee  Protectionist  would  like 
nothing  better  than  an  argument  with  Mr. 
Platt  on  these  terms,  for  he  would  at  once 
point  out  that  free  trade  would  increase  the 
imports  without  increasing  the  exports  in 
proportion.   As  a  matter  of  fact  im  ports  do 
exceed  exports  in  the  United  States,  as  they 
do  here ;  so  by  the  time  Mr.  Platt  has  re- 
conciled his  statements  he  will  probably  see 
that  this  part  of  his  book  requires  revision 
— to  put  the  matter  so  that  it  cannot  be 
misunderstood,  for  the  author's  political 
economy  is  quite  sound.   In  his  chapter  on 
"tact"  Mr.  Platt  meets  the  co-operative 
difficulty  fairly,  and  points  out  that  in  many 
respects  those  societies  have  only  righted 
what  was  wrong.   In  his  own  trade  he 
was  the  first  to  recognise  by  a  discount  of 
5  per  cent,  the  difference  between  a  cash 
and  a  credit  customer ;  and  he  now  declares 
that  the  cash  system  is  the  only  safe  policy 
of  trading  at  the  present  time.   Under  the 
head  of  "  truthfulness  "  Mr.  Platt  exposes 
some  of  the  tricks  of  trade — "  frauds  "  is 
their  proper  name,  but  being  so  difficult  to 
detect  it  is  next  to  impossible  to  obtain  a 
conviction  of  the  "criminals"  who  per- 
petrate them,  and  yet  these  makers  are  jut  t 
the  men  who  succeed  in  business  and  ruin 
the  trade  of  their  honest  rivals — succeed 
for  a  time,  for  a  reckoning  comes  sooner 
or  later.    The  book  is  now  in  its  third 
so-called  edition:  we  should  like  to  see 
it  polished  up  a  little  more,  the  author's 
meaning  made  clearer,  and  ambiguities  re- 
moved— not  that  much  of  this  sort  of  re- 
vision is  required,  but  that  the  little  work 
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may  be  brought  as  near  to  perfection  as 
possible,  for  it  deserves  to  become  a  stan- 
dard text-book  of  the  science  of  business, 
and  should  be  placed  in  the  hands  of  all 
young  tradesmen,  their  apprentices,  and 
assistants. 


THE  HARP,  ANCIENT  AND  MODERN. 

T  OOKLNG  back  to  those  far-off  ages 
■Ai  when  the  servile  hosts  of  Egypt  and 
Assyria  were  the  scourge  and  terror  of  the 
chosen  people,  we  find  the  harp  already 
arrived  at  a  point  of  perfection  to  which 
its  companion  instruments  were  as  yet  very 
far  from  attaining.  Nor  is  this  to  be 
wondered  at,  when  we  consider  how  simple 
and  obvious  ie  the  principle  upon  which  all 
instruments  of  the  kind  are  constructed. 
I  called  attention,  in  a  former  paper  upon 
the  lyre,  to  a  suggestion  made  by  many 
respectable  writers,  that  the  first  idea  of 
the  musical  string  was  suggested  by  the 
twanging  of  a  bowstring  upon  the  field  of 
battle.  Jtfay,  this  is  more  than  a  sugges- 
tion :  it  is  a  warrantable  inference  drawn 
from  the  practice  of  certain  savage  tribes 
in  our  own  day,  who,  in  times  of  peace,  are 
said  to  turn  the  warrior's  bow  into  an 
instrument  capable  of  accompanying  their 
wild  chants.  From  this  primitive  but 
suggestive  mechanism  an  ingenious  mind 
would  soon  educe  the  rude  harp  shown  in 
Fig.  1.  which,  in  its  turn,  would  be  still 
further  improved,  as  musical  taste  improved. 
The  harp,  uke  the  guitar,  we  are  told,  "  may 
be  traced  to  a  very  remote  ancestry ;  it  has 
likewise  been  subject  to  many  vicissitudes  of 
fortune.  A  favourite  instrument  with  kings, 
it  has  also  been  the  companion  of  beggars. 
Inspired  strains  have  been  sung  to  its  strings, 
and  it  has  accompanied  verses  neither  pious 
nor  inspired.  By  turns  cultivated  and 
neglected,  it  has  never  been  wholly  without 
a  witness  in  the  several  ages  of  the  history 
of  music."1 

At  one  time  it  was  asserted,  and  believed, 
that  the  Irish  were  entitled  to  the  credit  of 
the  invention  of  the  harp;  but  the  re- 
searches of  Bruce,  and  the  discoveries  in 
Assyria,  have  long  ago  demonstrated  the 
fallacy  of  such  an  opinion,  and  have  carried 
back  the  invention  to  ages  whose  remoteness 
fills  us  with  wonder  and  awe.3  The  dis- 
covery by  the  traveller  Bruce  of  what  are 
now  known  as  tbe  Theban  harps,  is  one  of 
the  most  interesting  incidents  of  his  ad- 
venturous career.  Having  described  the 
prodigious  sepulchres  cut  in  the  rocky 
bases  of  the  Thebaid  mountains,  the  in- 
teriors of  which  were  covered  by  a  stucco 
so  fine  that  he  found  his  black  lead  pencil 
no  more  worn  by  it  than  by  writing  upon 
paper,  he  proceeds  to  express  his  astonish- 
ment at  the  sight  of  several  compartments 
on  the  right  side  of  the  entry.  One 
of  these  was  occupied  by  the  figures  of 
a  number  of  small  instruments,  of  the 
pipe  and  drum  kind.  "  In  three  following 
panels  were  painted,  in  fresco,  three 
harps,  which  merited  the  utmost  atten- 
tion, whether  we  consider  the  elegance 
of  their  form,  and  the  detail  of  their 
parts  as  they  are  here  clearly  expressed, 
or  confine  ourselves  to  the  reflection 
that  necessarily  follows,  to  how  great 
perfection  music  must  have  arrived,  be- 
fore an  artist  could  have  produced  so 
complete  an  instrument  as  either  of  these." 
Choosing  that  harp  which  seemed  least 
damaged,  and  turning  another  over  to  his 
clerk,  he  at  once  set  to  work  to  sketch 


1  Stainer  and  Barrett'*  new  "  Dictionary  of  Mimical 
TeroM,"  nb  rose.  "Harp." 

*  "  The  oldeat  harp*  found  in  tbe  sculptures  are  in  a 
tomb,  near  tbe  pyramids  of  Georeh,  upwards  of  4.000 
yoxr*  old.  They  are  more  rude  in  shapo  than  tbo«e 
usually  represented ;  and,  though  it  it  impossible  to  ascer- 
tain the  precise  number  of  their  ohordn,  they  do  not 
appear  to  nave  exceeded  seven  or  eight,  and  are  fastened 
ia  a  different  manner  from  ordinary  Egyptian  harps."— 
Wilkinson '•  "  Manners  and  Customs  of  tuo  Ancient 
%yptians,"  Vol.  I.,  chap.  2.    London,  1854. 


"  exactly  and  loosely "  every  line  of  the 
important  drawing.  After  minutely  de- 
scribing the  figure  and  dress  of  the  harper, 
he  proceeds : — "  To  guess,  by  tbe  detail  of 
the  figure,  the  painter  seems  to  have  had 
the  same  degree  of  merit  with  a  good 
si^n-painter  in  Europe  at  this  day.  It  we 
allow  this  harper's  stature  to  be  5ft.  lOin., 
then  we  may  compute  the  harp,  in  its  ex- 
treme length,  to  be  something  less  than 
6£ft.  This  instrument  is  of  a  much  more 
advantageous  form  than  the  triangular 
Grecian  narp.  It  has  thirteen  strings,  but 
wants  the  forepiece  of  the  frame  opposite 
to  the  longest  string.  The  back  part  is 
the  sounding-board,  composed  of  four  thin 
pieces  of  wood,  joined  together  in  the  form 
of  a  cone,  that  is,  growing  wider  at  the 
bottom ;  so  that,  as  the  length  of  the  string 
increases,  the  square  of  the  corresponding 
space  in  the  sounding-board,  in  which  the 
sound  was  to  undulate,  always  increases  in 
proportion.   The  whole  principles  on  which 

Fig.  1. 


Fio.  2. 


this  harp  is  constructed  are  rational  and  in- 
genious, and  the  ornamental  parts  are  exe- 
cuted in  the  best  manner.  The  bottom  and 
sides  of  the  frame  seem  to  be  fineered  {sic), 
and  inlaid,  probably  with  ivory,  tortoise- 
shell,  and  mother  of  pearl,  the  ordinary 
produce  of  the  neighbouring  seas  and 
deserts.  It  would  be  even  now  impossible, 
either  to  construct  or  to  finish  a  harp  of  any 
form  with  more  taste  and  elegance." 

The  paintings  which  Bruce  here  describes 
must  have  been  of  prodigious  antiquity, 
since,  allowing  even  that  the  date  of  their 
actual  execution  was  no  remoter  than  that 
of  Solomon,  we  have  to  add  to  that  immense 
distance  of  time  the  great  number  of  years 
it  must  have  taken  to  bring  the  instru- 
ment from  its  first  rude  beginning  to 
so  high  a  state  of  perfection.  These  harps, 
in  the  opinion  of  Bruce,  overturned  "all 
the  accounts  hitherto  given  of  the  earliest 
state  of  music  and  musical  instruments  in 
the  East ;  and  are  altogether  in  their  form, 
ornaments,  and  compass,  an  incontestable 


proof,  stronger  than  a  thousand  Greek  quo- 
tations, that  geometry,  drawing,  mechanics, 
and  music  were  at  the  greatest  perfection 
when  this  instrument  was  made,  and  that 
the  period  from  which  we  date  the  invention 
of  these  arts  was  only  the  beginning  of  the 
era  of  their  restoration."5 

The  account  of  Brace's  discoveries,  bo 
subversive  of  previous  theories,  was  received 
with  incredulous  scorn  by  the  learned  men 
of  his  day  ;  and  he  was  told,  in  unmistake- 
able  language  that  his  musical  narrative 
was  on  a  par  with  his  other  extraordinary 
statements,  and  worthy  only  of  contempt 
and  derision.  One  well-known  anti- 
quary (Beaufort),  who  had  bestowed 
much  attention  upon  the  subject  of  the 
Irish  harp,  found  his  credulity  severely 
strained  by  Brace's  circumstantial  narra- 
tive, and  he  relieved  his  mind  in  the  follow- 
ing declaration: — "Nor  do  I  make  any 
account  of  the  Theban  harp  as  given  by 
Brace ;  for,  if  the  drawing  be  correct,  strings 
on  such  principles  cannot  bear  the  least 
musical  relation  to  each  other,  or  produce 
sounds  in  any  musical  system  whatever. 
But  I  am  informed  that  the  whole  is  a  fic- 
tion of  the  author,  for  that  no  such  paint- 
ing of  a  harp  either  does,  or  ever  did  exist 
in  Egypt;  indeed,  the  figures  of  all  the 
Greek  harps  are  widely  different  from  it, 
and  we  may  reasonably  suppose,  if  the 
ancient  Egyptians  had  such  an  instrument, 
the  Greeks  would  certainly  have  adopted  it." 
This  was  hard  language  for  Bruce  to  hear, 
after  all  his  dangers  and  privations,  but  the 
commentator  on  the  above  passage,  another 
well-known  antiquarian,  caps  it  thus: — 
"  Mr.  Beaufort  was  rightly  informed ;  Mr. 
Brace's  harp,  as  well  as  the  rest  of  his 
boasted  drawings,  was  the  offspring  of  his 
warm  imagination."4  Truly,  Bruce  was  a 
much-injured  man ;  but,  after  all,  there  was 
gome  excuse  for  the  incredulity  of  the 
scientific  men  of  that  day,  for  the  traveller's 
rough  but  faithful  drawings  had  been  so 
improved  by  the  copyist  and  the  engraver ; 
such  exact  correctness  of  perspective  and 
grace  of  attitude  had  been  introduced,  even 
while  conforming  to  the  details  of  the  text ; 
that  a  decidedly  romantic  and  European 
character  was  given  to  the  ancient  sepul- 
chral fresco,  which  was  well  calculated  to 
rouse  suspicion  in  the  minds  of  those  ac- 
quainted with  the  rude  designs  of  Eastern 
art.  Besides,  the  forms  of  the  harps  them- 
selves presented  a  grave  difficulty  to  the 
minds  of  skilled  musicians ;  a  difficulty  not 
yet  surmounted,  though  the  great  explorer's 
veracity  has  been  long  freed  from  all  asper- 
sions. It  wasimpossibleto  conceive  how  any- 
thing like  the  required  tension  of  the  strings 
could  be  produced  upon  an  instrument 
unprovided  with  a  front  pillar,  and  the 
frame  of  which  must  have  been  more  or  less 
elastic.  When  we  reflect  upon  the  immense 
strain  required  to  bring  the  long  string  of  a 
harp  6ft.  or  7ft.  high  into  anything  hike  a 
proper  figure  of  vibration,  we  can  almost 
excuse  the  sceptics  of  Brace's  time,  who 
deemed  it  impossible  that  anything  worthy 
the  name  of  music  could  have  been  produced 
upon  an  instrument  incapable,  as  they 
judged,  of  being  tuned  to  even  a  moderate 
degree  of  tension.  This  absence  of  the 
upright  pillar  in  front,  forming  one  side  of 
the  triangle  whose  base  is  the  top  of  the 
instrument,  is  remarked  in  the  Jewish  and 
Assyrian  harps  equally  with  the  Egyptian ; 
and  has  been  a  crux  for  modern  musicians 
from  the  date  of  the  instru  merits'  discovery 
to  the  present  day.  It  is  hard  to  imagine  in 
what  manner  the  curve  of  the  frame  was 
prevented  from  yielding  to  the  enormous 
tension  of  the  strings,  especially  in  such 
large  instruments  as  those  figured  upon  the 


*  *'  Travels  to  Discover  the  Source  of  the  Nile,"  by 
James  Bruce,  of  Kinnaird.  F.R.8.  Third  edition.  Vol.  II., 
p.  35,  tt  »eq.   London,  1813. 

*  Walker's  "  Irish  Bards,"  note  to  Appendix  Vin., 
p.  344.    Dublin,  1818. 
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walla  of  the  Theban  sepulchre;  but  it  is 
equally  difficult  to  believe  that  where  such 
abundant  evidence  of  musical  taste  and 
progress  is  exhibited,  the  ancient  people 
should  have  been  satisfied  with  the  very 
poor  and  feeble  sounds  emitted  by  imper. 
fectly-tuned  strings.  Arts  and  processes 
were  known  in  those  remote  ages  which  are 
completely  lost  to  modern  industry.4  They 
hewed  the  hardest  stones  for  the  purposes 
of  their  stupendous  architecture ;  they  even 
cut  the  face  of  granite  and  of  porphyry  into 
quaint  sculptures  and  inscriptions ;  and  this 
with  tools  fashioned  from  a  metal  which  we 
moderns  find  utterly  inadequate  for  such  an 
end.  Surely  the  knowledge  and  ingenuity 
which  tempered  brass  to  equal  the  keenness 
of  the  finest  steel,  and  raised  the  marvellous 
structures  of  Nineveh  and  Thebes  without 
the  aid  of  water  or  steam,  was  equal  to  the 
solution  of  the  problem  involved  in  over- 
coming the  elasticity  and  fragility  of  a 
curved  frame  without  a  solid  chord.8 

The  method  of  tuning  these  ancient  in- 
struments is  also  a  mystery  to  modern 
intelligence.  In  the  numerous  bas-reliefs 
and  frescoes  brought  to  light  by  modern 
explorers,  there  is  either  an  entire  absence 
of  any  indication  pointing  to  the  method  of 
tuning,  or,  where  such  indications  are  made 
by  the  artist,  they  are  found  either  to  dis- 
agree with  the  other  parts  of  the  same 
instrument,  or  to  be  worthless  for  the 
designed  purpose.  Prom  those  cases,  how- 
ever, which  admit  of  a  reasonable  proba- 
bility that  the  artist  has  conscientiously 
performed  his  task,  an  opinion  unfavourable 
to  the  musical  qualities  of  these  ancient 
harps  has  been  deduced.  "  It  is  doubtful," 
says  a  modern  writer,  "whether  the  ancient 
harps  had  either  power  or  sweetness;  for 
the  ornament  which  overloads  many  of  the 
depicted  musical  instruments  must  have 
greatly  interfered  with  the  tone."7 

The  Egyptian  harps  varied  greatly  in 
their  shape,  size,  and  in  the  character  and 
richness  of  their  ornamentation.  Some,  of 
a  simple  kind,  possessed  but  four  strings ; 
others  were  strung  with  six,  seven,  eigh  t,  nine, 
— up  to  twenty-  two  strings.  Sir  J.  G.  Wilkin- 
son found  the  head  of  one  at  Thebes  made 
for  seventeen  stringB.  "They  were  frequently 
very  large,  even  exceeding  the  height  of  a 
man,  tastefully  painted  with  lotus  and 
other  flowers  or  with  fancy  devices;  and 
those  of  the  royal  minstrels  were  fitted  up 
in  the  most  splendid  manner,  adorned  with 
the  hsad  or  bust  of  the  monarch  himself 
like  those  in  Bruce's  tomb  at  Thebes."8 
The  larger  harps,  which  had  an  even  broad 
base,  enabling  them  to  stand  without 
support,  were  played  generally  by  men; 
others  of  a  lighter  kind  and  of  fewer 
strings  were  placed  upon  a  stool  or  stand, 
and  naturally  fell  to  the  share  of  the  women. 
Some  instruments  stood  upright  while  they 
were  being  played  upon,  others  were  in- 
clined towards  the  performer  in  the  position 
he  found  most  convenient.  "  Many  harps 
were  of  wood  covered  with  bull's  hide  or 
with,  leather,  sometimes  of  a  green  or  rad 
colour,  and  painted  with  various  devices, 
vestiges  of  which  may  be  traced  in  that  of 
the  Paris  collection;  and  small  ones  were 


*  Bruce,  ut  supra,  p.  39. 

*  "  The  ffirateit  difference  in  the  construction  of  the 
Avyrian  [and  Errptinul,  a*  compared  with  onr  own  U 
that  the  front  pillar,  whloh  in  onr  harp  perres  to  resist  the 
teuton  of  the  strings,  is  entirely  wanting  in  the  Assyrian 
[and  Egyptian]  harp.  It  may  perhap*  he  inferred  tliatou 
this  account  the  frame  was  not  calculated  to  re-i«t  any 
great  tension  of  the  strings,  and  that  consequently  the 
sound  of  the  instrument  must  hare  been  weak  and  poor. 
Howerer,  some  of  the  Burniose  instruments  similarly  con- 
structed emit,  as  I  can  nite.-t,  notes  far  more  clear  and 
sonorous  then  one  might  be  led  to  expect  from  tli»ir 
appearance.  Moreorer.  if  the  Assyrian  [and  Egyptian] 
harp  was  not  made  entirely  of  wood,  hut  partly  of  metal 
or  ivory,  which  is  very  probable,  it  may  have  had  rtrength 
enontfh  to  re«ist  a  considerable  tension  of  the  strings,  nnd 
to  permit  of  their  being  screwed  up  very  tightly."— 
Engel's  "  Masio  of  the  Most  Ancient  Nations"  p.  30. 
London,  li«i. 

T  '•  Dictionary  of  Musical  Terms,"  ut  rtpra. 

*  "  Manners  and  Customs  of  the  Ancient  Egyptians," 
Vol  L,  p.  108. 


sometimes  made,  like  many  Greek  lyres,  of 
tortoise-shell."9  It  appears  from  the  in- 
vestigations of  the  author,  just  quoted, 
that  the  Egyptians  had  jio  means  of 
shortening  the  harp  strings  similar  to  those 
furnished  by  our  modern  pedal  contrivances; 
therefore  no  modulation  could  be  effected, 
and  the  music  must  have  remained  entirely 
in  one  key  until  they  tuned  the  instrument 
afresh  by  turning  the  pegs.  But  the 
number  of  harps  used  at  those  quaint 
concerts  depicted  on  the  antique  walls  of 
the  Egyptian  cities,  afforded  a  ready  means 
of  overcoming  this  difficulty.  The  occasional 
inconveniences  felt  in  employing  single 
harps  in  the  modern  orchestra  have  been 
obviated  in  a  manner  which  must  have 
made  itself  obvious  to  the  quick-witted 
Egyptians.  "  In  case,"  says  Berlioz,  in  his 
treatise  on  "  Instrumentation  and  Orches- 
tration," "  the  quickness  of  the  composition 
and  the  character  of  the  instrumentation 
demand  a  speedy  transition  of  a  harp  part 
from  one  key  into  another  very  remote 
from  that  which  precedes  it  (from  Eb  into 
Eg  for  instance) ;  it  cannot  be  effected  upon 
the  same  instrument ;  there  must  then  be  a 
harp  tuned  in  the  sharpened  key  to  succeed 
immediately  the  one  playing  in  the  flattened 
key."  A  somewhat  similar  necessity  may 
have  been  the  occasion  of  the  excess  of 
harps  noticeable  in  the  Egyptian  and 
Assyrian  paintings  and  bas-reliefs. 

Pro.  3. 


There  is  considerable  doubt  as  to  the 
system  upon  which  the  Egyptians  tuned 
their  strings.  Both  Bruce  and  Sir  J.  6. 
Wilkinson  speak  of  the  harps  possessing 
about  two  octaves,  thereby  leading  to  the 
inference  that  the  strings  must  have  been 
tuned  in  the  diatonic  genus  ;  but  this  may 
be  altogether  a  mistake,  for,  in  the  first 
place,  one  cannot  judge  accurately  of  the 
number  of  strings  owing  to  the  careless- 
ness or  ignorance  of  the  artist,  who  often 
makes  the  number  of  tuning  pegs  and 
strings  disagree ;  and,  in  the  second  place, 
there  is  no  means  of  knowing  the  actual 
thickness  and  length  of  the  strings  relative 
to  each  other.  Though  it  is  natural,  on 
seeing  a  harp  with  thirteen  strings,  to 
think — according  to  our  modern  experience 
— that  the  proper  compass  of  such  an  in- 
strument must  nave  been  two  octaves,  and 
that  it  was  tuned  in  the  diatonic  scale,  yet 
such  an  opinion  is  most  probably  erroneous. 
Dr.  Burney,  in  considering  the  harp  with 
thirteen  strings  submitted  to  his  notice  by 
Bruce,  offers  two  conjectures  upon  the 
manner  of  tuning  them.  One  is,  that  the 
thirteen  strings  furnish  all  the  semitones 
to  be  found  in  modem  instruments  within 
the  compass  of  an  octave.  The  second  is, 
that  if,  according  to  the  Grecian  manner, 
the  longest  string  represented  Proslamba- 
nomenos — the  tone  added  at  the  base  of  the 
Greek  tetrachords  for  the  purpose  of  com- 


•Ibid. 


pleting  the  octave — "  the  remaining  twelve 
strings  would  more  than  supply  all  the 
tones,  semitones,  and  quarter-tones  of  the 
diatonic,  chromatic,  and  enharmonic  genera 
of  the  ancients  within  the  compass  of  an 
octave."  He  supplements  these  two  con- 
jectures with  a  third,  to  the  effect  that  the 
thirteen  strings  furnished  the  four  tetra- 
chords of  tbe  greater  perfect  system  of  the 
Greeks,  with  the  added  tone,  proslamba- 
nomenos,  at  the  bottom.  Engsl,  who,  in 
his  work  entitled  "  The  Music  of  tbe  most 
Ancient  Nations,"  has  quoted  Burney  to 
the  above  effect,  demurs  to  the  justice  of 
his  author's  explanations,  on  the  ground 
that  the  date  of  the  Theban  harp  is  a  thou- 
sand years  earlier  than  the  time  of  the 
Ptolemies,  in  whose  reign  the  intercourse 
of  Egypt  and  Greece  might  have  favoured 
the  establishment  of  the  later  improve- 
ments of  the  Greek  musical  system.  After 
declaring  it  to  be  impossible  to  decide  with 
accuracy  in  what  manner  the  thirteen 
strings  may  have  been  ordered,  he  hazards 
a  supposition  of  his  own,  which  imagines 
that  the  two  lowest  strings  sounded  the 
tonic  and  dominant,  and  that  the  thirteen 
strings  gave  a  series  of  sounds  like  the 
following : — 

c,g  |  c,d,e,g,a  |  c,  d,  e,g,  a  |  c. 

Or,  again,  he  thinks  that  two  of  the  strings 
"  may  have  been  tuned  in  intervals  foreign 
to  the  pentatonio  scale — i.e.,  in  semitones  or 
even  smaller  divisions."  This  latter  method 
is  suggested  to  him  by  the  fact  of  some 
harps  being  furnished  with  pairs  of  coloured 
strings  which  stood  at  some  distance  from 
the  others. 

The  harp  was  sometimes  used  as  a  solo 
instrument,  or  as  an  accompaniment  to  the 
voice,  either  singly  or  in  chorus;  but  on 
occasions  of  public  rejoicing  or  religious 
seremony  it  was  used  in  considerable  num- 
bers— as,  for  example,  at  the  Bacchic  fes- 
tival of  Ptolemy  Philadelphia  (cited  by  Sir 
G.  Wilkinson),  where,  of  the  600  musicians 
employed,  800  were  performers  on  the  harp. 

Between  Pig.  1,  which  is  a  representation 
of  the  negro  harp,  called  "  Nanga  "  (copied 
from  Novello's  new  "  Dictionary  of  Music  "), 
and  Pig.  2,  which  is  a  smaller  kind  of 
Egyptian  harp,  there  is  much  similarity  in 
the  method  of  construction;  but  it  must 
have  required  a  long  interval  to  lead  up  from 
the  first  rude  type  suggested  by  the  war- 
rior's bow  to  the  splendid  harp  which  Bruce 
discovered  in  the  tomb  at  Thebes.10  Fig.  3 
gives  an  idea  of  this  last  as  it  is  figured  in 
the  works  of  Wilkinson,  Engel,  Chappell, 
and  others.  On  comparing  this  unmistake- 
able  production  of  Egyptian  art  with  the 
elaborate  and  elegant  picture  given  to  tbe 
world  by  Bruce,  one  is  able  to  appreciate 
the  enormous  difficulty  which  that  distin- 
guished traveller  threw  in  the  way  of  his 
own  credibility.  The  thirteen-stringed  harp 
represented  in  the  illustrations  to  Bruce's 
travels,  faces  the  contrary  way  to  that  given 
above ;  and,  instead  of  the  bow-like  frame 
of  our  drawing,  the  upper  part  to  which  the 
strings  are  attached  is  joined  to  the  upright 
pillar  of  the  back  at  an  obtuse  angle,  much 
resembling  the  design  of  the  Irish  harp  as 
exhibited  in  the  fanciful  illustrations  to 
"  Moore's  Melodies"  and  kindred  produc- 
tions, but  minus  the  fore-pillar.  In  addition 
to  this  incongruity,  the  instrument  is  sur- 
mounted by  a  female  head  with  a  decided 
Grecian  profile,  and  the  base  is  occupied  by 
a  hybrid  animal  more  closely  resembling  a 
refined  sort  of  poodle  than  the  sphinx  in  the 
original  fresco :  in  fa^t,  the  drawing  differs 

w  "  The  Ossetee,  an  Indo-Oermanio  tribe  of  the  Cen'r  .1 
Caucasus,  hare  an  instrument  which  supplies  thecoma  '- 
in?  link  between  the  form  of  the  Nanfja  and  the  harjM 
represented  on  ancient  monuments.  It  u  furnished  wit'i 
twelve  string  of  hor»ehair,  each  string  composed  of  six 
or  eight  hairs.  It  is  abont  2ft.  in  height,  and  has  no  fore- 
pillar.  A  specimen  of  this  kind  of  harp  is  preserved  in  the 
Honth  Kensington  Museum.  "  —  8 tauter  and  Barrett's 
"  Dietionaryof  Mosioal  Terms.' 
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in  its  whole  outline  from  the  Theban  design, 
and  yet  preserves  a  curious  fidelity  to  the 
details  given  in  the  text,  which  shows 
clearly  the  good  faith  of  the  artist. 

(Tob«  continued.)         E.  J.  P. 


SKETCH  OP  THE  GEOLOGY  OF  THE 
WEALD  OF  SUSSEX  AND  KENT. 

THE  geologist  has  not  to  stray  far  from 
London  to  find  one  of  the  most  interesting 
and  instructive  districts  in  the  country,  and 
the  beginner  may  make  many  delightful  ex- 
cursions into  this  corner  of  the  land,  gaining 
health  and  instruction  at  the  same  time. 

Looking  at  the  geological  sketch-map,  Fig.  1, 
the  most  striking  features  are  the  North  and 
South  Downs,  strangely  like  the  thumb  and  fin- 
ger of  the  hand  (  Fig.  2  ),  where  the  point  of  the 


place  of  which  is  between  the  chalk  and  gault 
clay,  is  not  fully  developed  until  we  pass  about 
ten  miles  to  the  west  of  this  line  of  section.  The 
upper  greensand  contains  the  fire-stone  at  one 
time  used  for  lining  the  furnaces  when  iron 
was  smelted  in  the  Weald  ( this  name  is  said  to 
have  been  derived  from  the  forests  that  once 
covered  the  country — hence  the  word  Weald, 
Wold,  or  Woodland).  The  next  rock  coming 
to  the  surface  is  the  lower  greensand  from 
which  the  Kentish  ragstone  is  quarried  near 
Maidstone  for  building  and  road-making  pur- 
poses. The  lower  greensand  rises  to  a  con- 
siderable elevation  in  some  places,  out-topping 
both  the  North  and  South  Downs,  especially 
at  Leith  Mill,  where  it  forms  the  highest  point 
in  the  south-east  of  England,  being  1,000  feet 
above  the  level  of  the  sea. 

After  leaving  the  greensand  we  cross  the  broad 
undulating  vale  of  Weald  clay,  with  beds  of 


the  long  arrow,  should  find  them  dipping  to  the 
south-west.  The  Hastings  sands  are  mineralo- 
gically  interesting  from  the  ironstone  beds, 
which  occur  in  two  bands  of  about  one  foot  and 
two  feet  in  thickness,  not  in  continuous  strata 
but  in  patches  from  Tunbridge  on  the  north,  to 
Hastings  on  the  south.  They  are  said  to  have 
been  worked  from  before  the  Roman  period, 
but  the  first  historical  notice  is  of  Henry  the 
Third's  reign,  when  the  inhabitants  of  Lewes 
received  a  charter  to  levy  toll  on  all  carts 
laden  with  ironstone  that  passed  through  the 
town. 

In  Edward  the  Second's  reign 3,000 horse-Bhoes 
were  ordered  for  the  expedition  against  the 
Scots,  terminating  on  the  field  of  Bannockburn. 
Then  again  in  Henry  the  Eighth's  reign  the  first 
cannon  cast  in  this  country  was  manufactured 
at  Buxted,  on  the  borders  of  Kent,  and  later 
still  the  iron  palisades  around  St.  Paul's  Cathe- 


o      5      m     is  to 

f       '       »      1  I 


fore-finger  represents  the  high  chalk  cliff  at 
Dover,  the  bend  of  the  knuckle  the  Medway, 
the  hand  the  main  portion  of  the  chalk  in 
Hampshire.  Then  turning  south  we  return 
eastwards  along  the  south  coast,  passing 
Brighton,  <tc.,  and  finding  the  chalk  terminating 
at  the  top  of  the  thumb  at  Beachy  Head.  In 
the  space  included  between  the  finger  and 
thumb  the  chalk  is  entirely  absent,  the  under- 
lying rocks  being  laid  bare,  the  Hastings  sands 
occupying  the  centre  like  an  island.  Taking 
a  section  across  the  country  on  the  line,  A  B,  we 
find  tertiary  deposits,  consisting  of  sands, 
gravels,  and  clays,  extaod  from  near  the  Thames 
to  Chislehurst.  Then  the  chalk  rises  to  the 
surface,  terminating  in  the  escarpment  facing 
the  south  at  Knock  holt.  We  next  encounter  the 
valleyof  the  gault  clay,  whioh  runs  under  the  bold 
amphitheatre  of  the  chalk  from  Folkestone  to 
Beachy -head.  The  upper  Greensand,  the  natural 


marble,  which  seem  to  have  been  deposited  in 
lakes  at  one  time  occupying  depressions  in  the 
clay.  These  beds,  known  as  Sussex  marble,  and 
used  for  steps,  altar  slabs,  &c,  contain  fresh- 
water shells.  Some  of  the  steps  in  Canterbury 
Cathedral  are  of  this  stone,  as  the  dark-coloured 
pilasters  and  columns  are  of  Purbeck  marble, 
the  lower  member  of  the  Hastings  group. 
Many  of  the  altar  slabs  after  the  Reformation 
were  taken  down  and  turned  into  grave-stones 
and  steps,  being  now  recognised  by  crosses  cut 
at  the  corners. 

Like  an  island,  occupying  the  central  district 
between  the  North  and  South  Downs,  the  Hast- 
ings sands  complete  the  section  of  rocks  under 
our  observation,  rising  to  an  elevation  of  600 
feet  at  Crowboro'  beacon.  If  we  had  so  far  ex- 
amined the  dip  of  the  rocks  we  should  have 
found  it  to  be  to  the  north-east,  and  on  reach- 
ing the  anticlinal  axis  marked  on  the  map  by 


dral  were  made  at  Lamberhurst,  and  co3t 
£1 1,000.  The  monuments  in  the  churchyards, 
and  "  flat-irons"  used  for  getting  up  linen,  were 
cast  from  this  stone.  The  latter  may  now  be 
met  with  in  some  of  the  old  farm-houses  of  the 
Weald,  attesting  to  the  industry  that  at  one 
time  flourished  here,  but  gradually  declined 
when  the  woods  were  cut  down  for  the  necessary 
charcoal  fuel,  and  it  could  in  consequence  no 
longer  compete  with  the  cheaper  productions  of 
the  coal-fields  of  Staffordshire  and  the  North, 
the  last  furnace  being  blown  out  at  Ashurnham 
as  late  as  1825. 

On  again  moving  southwards  we  notice  the 
rocks  dipping  in  a  south- westerly  direction, 
and  occurring  in  reverse  order;  the  Weald 
clay,  the  lower  greensand,  the  gault  clay,  the 
upper  greensand,  and  lastly,  the  chalk  of  the 
South  Downs.  The  tertiaries  would  no  doubt 
I  be  here  in  their  proper  place,  flanking  the  South 
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as  they  do  the  North  Downs,  had  they  not  been 
eroded  by  the  encroachments  of  the  sea  on 
this  part  of  the  coast.  Excellent  sections 
across  the  country  may  be  obtained  in  the 
numerous  railway  cuttings  which  have  proved 
great  aids  to  field  geology. 

To  understand  these  formations  more  fully, 
and  the  remarkable  changes  that  have  taken 
place,  and  of  which  the  hills  and  valleys  are 
the  silent  witnesses,  we  must  go  back  to  that 
period  when  the  Wealden  clay,  the  Hastings 
sands,  and  Purbeck  beds  formed  the  delta  of 
some  great  river,  sometimes  more  or  less  sub- 
merged, but  finally  sinking  to  the  bottom  of  a 
deep  quiet  sea,  where  the  greensands  and 
chalk  were  deposited.  These  great  chalk  cliffs, 
which  rise  to  so  great  a  height,  and  show  a 
thickness  of  a  thousand  feet,  are  by  the  micro- 
scope found  to  be  the  work  of  tiny  creatures 
( Foram in i ferae),  1,800  of  which  would  not 
occupy  the  space  of  an  inch.  The  work  lately 
done  by  H.M.  ship  Challenger  has  shown  that 
similar  formations  are  now  going  on  in  the 
deep  sea — I  say  the  deep  sea,  for  below  a  depth 
of  12,000ft.  the  calcareous  portions  of  these 
minute  creatures  seem  to  be  re-dissolved,  and  a 
red  ooze  takes  the  place  of  the  fine  white  sand 
or  chalk.  How  closely  this  corresponds  with 
these  elder  brethren  of  the  same  family  of 
rocks,  where  the  chalk  abounds,  with  the  cal- 
careous remains  of  the  foraminiferee,  and  the 
underlying  greensands  contain  silicions  caste 
of  the  internal  and  organic  portions  of  the 
same  creatures. 

Whilst  these  rocks  were  in  the  process  of 
formation  the  world  was  growing  older,  and  aa 
an  apple  shrivels  up  its  skin,  and  as  we  gather 
wrinkles  on  our  brows  with  age,  so  the  earth 
wrinkled  up  its  surface — one  of  these  folds 
passing  across  this  part  of  the  country  in  a 
north-westerly  direction  forming  the  anti- 
clinal marked  by  the  arrow  in  the  map.  As 
the  rocks  were  folded  up  and  rose  near  the  sur- 
face of  the  sea  (Fig.  3),  they  began  to  be  planed 
down  by  the  action  of  the  waves,  for  as  the 
carpenter  takes  off  the  inequalities  of  a  board 
with  his  plane  so  does  the  action  of  the  sea 
tend  to  reduce  everything  to  a  general  level. 
After  cutting  off  the  chalk  it  must  next  have 
attacked  the  upper  greensand  and  the  under- 
lying rocks  ih  succession  until  it  had  laid  bare 
and  removed  a  considerable  portion  of  the 
Hastings  sands.  The  waste  of  these  old  lands 
was  cast  to  the  north  and  south,  forming  the 
tertiary  deposits  of  sands,  gravels,  and 
clays,  the  flints  of  the  chalks  forming  the 
gravels,  whilst  the  greensands,  gault,  and 
Weald  clays  offered  abundant  materials  for  the 
clays,  brick  earths,  and  sands  of  the  same 
formations.  The  flints  being  rolled  and  re- 
rolled  by  the  sea  into  those  beds  of  shingle  and 
scattered  pebbles  so  conspicuous  among  the 
subangular  gravels,  the  work  of  another  denu- 
dation which  next  followed  when  the  earth 
gained  upon  the  sea  and  rose  as  a  plain  about 
its  surface  (Fig.  4),  becoming  exposed  to  the 
rain,  frosts,  and  other  subaerial  agents  of  denu- 
dation. To  follow  out  the  analogy  of  the 
carpenter's  tools  the  frost  acta  like  the  chisel 
in  splitting  the  rocks,  and  the  rain  running 
down  the  hillside  in  small  streams,  cutting  up 
the  land  like  saws. 

On  rocks  of  unequal  hardness  the  softer  ones 
would  be  eroded,  forming  valleys,  as  in  section 
Fig.  5.  Many  cross  valleys  would  be  formed 
by  the  tributaries  breaking  up  the  country  into 
lines  of  denudation  running  into  the  main 
arteries  of  the  river  drainage.  This  waste 
constantly  going  on  through  vast  periods  of 
time  would  not  only  remove  great  thicknesses 
of  rock  but  also  form  equal  masses  of  sedi- 
mentary ones,  for  we  must  always  bear  in  mind 
that  the  one  must  be  in  proportion  to  the 
other.  The  clear  water  of  the  Thames  re- 
moves 230,000  tons  of  limestone  every  year, 
and  other  and  greater  rivers  of  the  world  are 
no  doubt  performing  the  same  work.  This 
removal  of  the  rocks  by  frost  and  rain  is  like 
the  thawing  of  the  snow  when  it  has  covered 
the  ground  for  some  inches  in  thickness,  and  is 
towards  the  end  left  in  patches  here  and  there 
with  stones.  See.,  protruding  above  its  surface, 
for  not  only  does  this  removal  of  rocks  take 
place  on  the  surface  but  through  the  centre 
bed,  subterranean  denudation  being  most  active 
where  a  more  impervious  stratum  such  as 
clay  holds  the  water  under  a  chalk  or  limestone 


bed.  Carbonic  acid  contained  in  the  water  is 
the  great  chemical  agent  that  attacks  all  cal 
careous  rocks,  the  marbles,  limestones  and 
chalk  ;  but  water  containing  the  alkalies  will 
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also  dissolve  the  aluminous  rocks,  such  as  the 
clays,  as  well  aa  the  silicious,  as  the  Rands, 
sandstones,  and  flints.  Other  chemical  opera- 
tions play  an  important  part,  as  the  expansion 
of  the  protoxide  of  iron  in  taking  up  another 


equivalent  of  oxygen  and  becoming  the 
peroxide.  Many  observers  must  have  been 
struck  with  the  diminished  size  of  the  flints 
in  the  subangular  gravel  beds  compared  with 
those  in  the  chalk,  and  their  rusty  red  appear- 
ance contrasting  with  the  fine  black  body  and 
white  coat  of  their  undisturbed  brothers  in  the 
chalk.  The  absorption  of  oxygen  has  in  this 
manner  formed  the  red  coating  sand  as  shell 
after  Bhell  was  attacked.  Having  come  to  the 
conclusion  that  these  angular  gravels  are  the 
work  of  the  subaerial  denudation,  as  the  round 
pebbles  are  of  the  marine,  we  may  leave  them 
for  the  present  to  consider  the  leading  feature 
of  the  physical  geography  of  the  district  in 
the  rivers  and  their  distribution.  As  the  rain 
runs  down  the  roof  of  a  house  so  it  ran  from 
the  higher  lands  of  the  anticlinal  side  (see 
map  and  Figs.  3,  4,  and  5),  gradually  cutting 
channels,  until  the  present  river  beds  were 
formed.  But  we  must  not  lose  sight  of  any 
fact,  or  leave  out  any  agency  in  nature  in 
attempting  to  account  for  natural  phenomena ; 
and  by  looking  at  the  map  the  conviction 
seems  strong  that  these  rivers  received,  so  to 
speak,  a  hint  which  way  to  run,  and  this  by  a 
series  of  very  gentle  and  now  scarcely  per- 
ceptible synclinal  curves  passing  across  the 
country  at  right  angles  to  the  great  north- 
west anticlinal.  As  each  river  seems  to  charge 
at  and  cut  through  the  bold  escarpments  of 
the  North  and  South  Downs,  which,  like  a  triple 
wall,  in  many  places,  bars  their  course,  it  is 
impossible  that  they  could  so  have  cut  their 
way  unless  the  surface  had  atone  time  been  on 
a  general  level  with  a  water-shed  from  the 
anticlinal  ridge,  or  that  each  river  on  the  north 
should  have  had  its  counterpart  on  the  south 
unless  they  had  been  under  the  same  influence 
— namely,  a  minor  set  of  synclinal  curves,  for 
we  have  the  river  Wey  on  the  north,  with  the 
river  Arun  on  the  south,  the  river  Mole 
north,  and  the  river  Adur  south,  the  river 
Medway  north,  and  the  river  Ouse  south ;  and 
the  river  8tour  has  probably  had  its  counter- 
part on  the  south,  only  that  the  sea  has  long 
since  removed  all  traces,  except  some  small 
ri  valets  which  may  have  been  the  commence- 
ment of  that  lost  river  running  from  the 
Hastings  sands.  Unless  this  view  be  correct, 
how  is  it  that  the  rivers  run  as  they  do  instead 
of  to  the  eastward  through  the  valleys  of  the 
Weald  and  gault  days  ?  Now,  turning  to  the 
map  and  taking  a  section  across  the  country  on 
the  line,  A  B  (this  section  in  the  map  is  exag- 
gerated to  three  times),  we  understand  that 
although  the  high  escarpments  look  so  lofty 
when  we  small  mortals  stand  near  them,  they 
are  there  reduced  to  scale  so  that  the  eye  can 
compare  height,  with  length  and  breadth  com- 
paratively insignificant.  The  rainfall  must 
have  been  at  one  time  far  in  excess  of  any- 
thing that  we  have  at  present,  or  otherwise  it 
iB  difficult  to  account  for  the  beds  of  sands  and 
gravels  occupying  the  positions  that  they  do 
at  the  present  time.  There  is  a  moat  instruc- 
tive gravel-pit  at  Fordwich,  near  Canterbury 
(Fig.  6).  The  perpendicular  section  afforded 
by  this  pit  is  about  29ft.,  the  width  about 
45ft.  A  few  feet  from  the  top  we  find  a  band 
of  small  round  black  pebbles  about  an  inch  in 
diameter,  all  remarkably  of  the  same  size  and 
colour.  This  band  is  6in.  in  thickness  on 
either  flank,  E  F,  curving  downwards  in 
centre,  G,  where  it  thickens  to  12in.  Under- 
neath thia  band  is  a  stratum  of  very  white 
sand ;  above  the  curve  of  the  pebble  bed  is  a 
confused  mass  of  sands  and  gravela,  with  a  few 
of  the  small  spherical  pebbles  among  the 
common  gravel  flints  of  the  neighbourhood. 
Towards  the  bottom  of  the  sand-pit,  C  H,  the 
bedding  of  the  sands  is  very  distinct,  con- 
forming, so  far  as  my  observation  extends,  to 
the  slope  of  the  hill-side  containing  the  valley 
of  the  Stour,  and  in  a  plain  parallel  to  that  of 
the  pebble  bed,  which  dips  in  the  same  direc- 
tion. It  is  difficult  to  represent  this  correctly 
in  a  diagram.  The  band  is  cut  through  in 
some  places  by  fragments  of  calcareous  sand- 
stone (Fig.  7).  The  pebbles  standing  up  like  a 
wall  on  each  side  one  fragment,  A,  has  become 
decomposed  by  the  atmosphere,  and  is  now 
soft  and  easily  disintegrated,  but  the  other  is 
still  sharp  at  the  angles,  and  its  outline  well  de- 
fined. These  beds  are  classed  by  W.  Whitaker, 
Esq.,  F.O.S.,  as  belonging  to  the  Oldhaven 
beds  (near  Herne  Bay),  Chiselhurst  ("chisel" 
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being  the  Saxon  for  a  pebble).  Croydon, 
Shottenden,  and  other  places.  From  the  latter 
the  view  is  bo  lovely  that  if  visited  in  the 
autumn  with  the  tints  on  the  leaves,  and  a 
haze  lending  the  charm  of  mystery  to  the 
lovely  scene — as  a  veil  does  to  the  face  of 
beauty — I  think  the  pilgrim  of  nature  would 
be  repaid  if  he  walked  up  that  hill  with  a  few 
of  these  pebbles  in  his  shoeB. 

To  understand  how  these  pebbles  were 
collected  in  a  horizontal  band  we  must  draw 
our  analogy  from  the  mode  in  which  shot  is 
separated,  in  a  shot  factory,  for  not  only  is  it 
necessary  that  the  shot  should  be  separated 
into  different  sizes,  as  might  be  done  by  means 
of  sieves,  but  it  is  also  necessary  to  divide  the 
well-formed  shot  from  those  of  less  symme- 
trical shape.  This  is  done  by  means  of  an 
inclined  plane,  down  which  the  shot  are  allowed 
to  run,  when,  like  good  walkers,  the  well- 
formed  shot  travel  fast,  and  are  caught  in  a 
receptacle  placed  at  a  certain  distance  from 
the  edge  of  the  inclined  plane,  whilst  the  badly 
formed  ones  rumble  down  like  cripples,  and 
fall  much  nearer  the  edge,  or  are  left  behind. 

If  for  the  inclined  plane  we  substitute  a 
hill-side,  we  have  the  force  of  gravity  in  both 
cases — and  added  to  this  the  washing  action  of 
the  rain  during  the  pluvial  period,  when  it 
must  have  rained  cats  and  dogs— we  can 
account  for  the  separation  of  the  singularly 
equally  sized  and  spherical  pebbles  from  the 
subjugular  gravel  of  the  neighbourhood.  An 
explanation  of  the  original  horizontal  position 
of  the  band  we  may  find  on  the  shore  of  any 
Like  or  pond  where  the  miniature  alius  are 
sandy,  with  small  particles  of  gravel,  and 
where  a  collection  of  such  fragments  will  be 
often  found  immediately  underneath  the  sur- 
face of  the  water  around  the  margin  of  the 
lake,  into  which  they  have  been  washed  by  the 
rain,  and  on  passing  through  the  surface  of 
the  water  are  protected  from  the  further 
pluvial  action ;  and,  bo  like  our  pebbles  in  the 
sand-pit,  remain  a  horizontal  band,  marking 
where  the  water  once  stood  in  the  pond,  as  the 
pebble  band  does  the  height  of  the  water,  as  it 
at  one  time  filled  the  valley  of  the  Stour. 

Thia  band  was  then  gradually  lowered  into 
its  present  curved  position  by  the  percolation 
of  water  through  theprevious  sand-bed  imme- 
diately under  it.  The  white  colour  of  the 
sand  bearing  evidence  to  this  washing,  the 
water  having  not  only  removed  the  colouring 
matter  —  peroxide  of  iron,  which  was  first 
reduced  to  the  soluble  protoxide  by  vegetable 
matter,  and  then  dissolved  by  the  carbonic 
acid  gas  in  the  water — but  also  mechanically 
removed  part  of  the  sand-bed,  the  pebbles 
falling  from  the  sides  and  thickening  in  the 
middle  of  the  lowest  portion  of  the  curve  to 
12in.,  the  band  being  6in.  thick  in  its  original 
horizontal  position. 

This  having  gone  on  for  a  long  time  a  land- 
slip took  place,  bringing  down  from  the  back 
of  the  hill  the  confused  mass  of  Bands  and 
gravels  that  filled  the  gap,  the  small  blocks  of 
atone  cutting  the  pebble  band,  places  where 
they  have  ploughed  their  way  through  bearing 
witness  to  this  having  been  the  case  (Fig.  7). 
So  that  we  have  in  this  gravel  pit  pebbles 
derived  from  the  marine  denudation,  originally 
arranged  in  a  horizontal  band  by  a  similar 
action  to  that  made  use  of  in  the  shot  factory ; 
denoting  by  their  position  the  level  of  water 
at  one  time  in  the  estuary ;  the  curved  part 
telling  of  subterranean  denudation  by  the 
percolation  of  water  through  the  substratum ; 
and  the  confused  mass  of  sands  and  gravel 
filling  the  gap,  showing  that  a  landslip  here 
played  a  part;  and  also  the  angular  flints 
letting  off  that  other  great  denudation,  the 
aubaurial  one,  that  has  given  the  present 
contour  to  the  country. 

The  two  denudations  must  have  removed  not 
less  than  1,300ft.  of  strata.  Take  as  an  aver- 
age 300ft.  for  the  upper  chalk  with  flints, 
400ft.  for  the  lower  chalk  without  flints.  100ft. 
for  the  gault  clay,  130ft.  for  the  upper  green- 
sand,  250ft.  for  the  lower  greensand,  150ft.  for 
the  Weald  clay,  we  have  1,300ft.  without 
touching  the  Hastings  sands,  which  are  at 
least  600ft.  in  thickness.  It  must  not  be  for- 
gotten that  these  ruins  of  the  older  rocks  were 
arranged  and  re-arranged  through  the  long 
tertiary  periods  that  succeeded  the  cretaceous, 
and  were  pushed  off  to  the  flanks  and  out  of 


the  valleys  of  the  gault  and  Weald  to  the 
east  by  the  ice  cap  that  must  have  covered 
this  part  of  the  country  during  the  glacial 
period.  The  drift  stopping  short,  as  it  were, 
along  the  Thamea  valley,  and  not  entering  this 
portion  of  the  country,  seems  to  suggest  this 
shield  of  ice,  as  do  the  immense  shingle  beds 
at  Hythe  and  at  Pevensey,  now  partly  covered 
by  the  sea — the  seaward  termination  of  this 
river  of  ice  that  slowly  but  surely  pushed  the 
loose  tertiary  beds  from  off  the  Weald.  I 
trust  that  this  hasty  sketch  of  the  geology  of 
this  corner  of  the  land  may  cause  many  readers 
of  your  jeurnal  to  teat  these  facte  and  theories 
by  personal  observation,  during  the  coming 
summer,  among  the  delightful  scenery  of  the 
hills  and  valley8  of  the  Weald.  Centurion. 


A  PETROLEUM  COOKING-STOVE. 

PETROLEUM  stoves  for  cooking  purposes 
are  just  now  attracting  some  attention 
from  the  general  public,  and  have  given  rise  to 
a  little  controversy  amongst  our  readers.  We 
illustrate  in  the  annexed  engravings  a  petro- 
leum stove  recently  patented  in  this  country 
by  Mr.  A.  Lachmund,  of  Berlin,  which  represents 
a  very  general  method  of  construction,  and,  save 
for  a  novelty  in  one  of  its  minor  details,  is 
scarcely  worth  a  patent  except  for  business  pur- 
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poses.  The  "  invention  "  is  said  to  consist  in 
the  application  to  a  petroleum  cooking  Btove 
of  a  round  or  hollow  cylindrical  wick  contained 
in  an  annular  space,  and  capable  of  being  moved 
upwards  and  downwards  by  means  of  an  ordi- 
nary feeding  or  pinching  wheel.  The  lower  end 
of  the  wick  dips  into  a  petroleum  receptacle,  and 
the  inner  wall  of  the  annular  space  which  con- 
tains it  is  carried  through  and  secured  to  the 
bottom  of  the  said  receptacle,  thereby  consti- 
tuting a  funnel  or  chimney  open  to  the  atmo- 
sphere at  top  and  bottom.  The  outer  wall  of 
the  annular  space  is  stopped  short  about  the 
upper  part  of  the  petroleum  vessel,  and  within 
a  smaller  chamber  formed  therein  for  the  collec- 
tion of  any  petroleum  gas  that  may  arise  from 
the  lower  receptacle,  such  gas  being  conducted 
from  the  said  chamber  through  a  tube,  which 
also  contains  the  spindle  whereon  is  fixed  the 
feeding  or  pinching  wheel.  To  prevent  the 
flame  from  closing  at  the  top  and  also  to  regu- 
late the  draught  of  air  from  below,  the  upper 
part  of  the  wick  case  is  provided  with  a  flame- 
divider  or  regulator  consisting  of  a  round  shield, 
the  height  of  which  is  made  adjustable  according 
to  the  quality  of  the  petroleum  used.  To 


supply  the  flame  still  further  with  oxygen  a 
hollow  conical  case  fed  with  air  from  below 
surrounds  the  wick  case,  by  which  an  air  cur- 
rent is  caused  to  impinge  upon  the  flame  of 
the  wick.  The  upper  part  of  the  stove  rests 
upon  the  same  perforated  plate  which  sup- 
ports the  aforesaid  conical  chimney,  and 
consists  of  a  cylinder  open  or  perforated  at  the 
top,  and  upon  which  the  cooking  utensil  is 
placed.  The  lower  part  of  the  apparatus  may 
be  provided  with  feet  or  supports  and  handles, 
by  which  it  may  be  readily  removed  from  place 
to  place. 

Fig.  1  represents  the  lamp  in  vertical  section, 
and  Fig.  2  is  a  bird's-eye  view  of  the  top.  It 
will  be  seen  that  the  "  stove  "  is  divided  into 
two  parts — the  lamp  and  the  stove.  The 
burner  consists  of  an  inner  tube,  C,  amd  of  an 
outer  tube,  F,  between  which  the  wick,  which  is 
opened  or  splayed  out  below,  can  be  easily 
screwed  up  and  down.  In  order  to  supply  the 
flame  with  the  necessary  oxygen,  the  tube,  C,  is 
conducted  through  the  lamp ;  and  in  order  further 
to  regulate  this  inner  draught,  and  particularly 
in  order  to  prevent  the  flame  from  closing  itself, 
there  is  fixed  to  the  wire,  K,  the  flame-divider 
or  shield,  8,  whioh  may  be  screwed  up  and  down, 
and  may  thereby  be  put  into  a  position  corre- 
sponding with  the  quality  of  the  petroleum.  The 
outer  tube,  F,  is,  by  means  of  a  hermetically 
closing  screw,  fixed  to  the  upper  part  or  the 
lamp,  A,  and  may  easily  be  taken  off  and  screwed 
on  again  when  the  wick  is  to  be  renewed.  The 
wick  itself  is  easily  raised  or  lowered  by  means 
of  the  wheels  and  spindle,  as  shown. 

In  order  to  produce  in  the  oil  receptacle  an  air 
draught,  and  thereby  prevent  as  far  as  possible 
the  generation  of  petroleum  gas,  or  to  carry  off 
such  gas,  the  stopper  of  the  inlet  is  provided 
with  holes,  and  a  tube,  K  (Fig.  2),  through 
which  the  spindle  of  the  wick-raiser  passes, 
enters  into  the  outer  tube,  F.  The  gases  which 
may  be  generated  will  collect  at  the  point 
where  the  heat  is  produced  ;  but  by  means  of 
the  cold  air  streaming  in  through  the  stopper 
of  the  inlet  these  guses  are  driven  out  through 
the  tube,  K,  and  there  is  produced  in  the  oil 
receptacle  itself  a  "cooling  ventilation."  The 
stove  is  separated  from  the  lamp  by  a  perforated 
bottom,  M.  The  object  of  this  perforated 
bottom  is  to  protect  the  flame  from  the  influence 
of  the  draught,  and  also  to  prevent  the  heating 
of  the  lamp  by  the  stove.  On  this  perforated  bot- 
tom is  placed  a  conical  tin  casing,  P,  which  is  open 
at  the  top  and  serves  to  conduct  the  outer  air 
streaming  in  through  the  perforated  bottom,  M, 
to  the  flame.  The  influence  of  the  air  is  there- 
fore, by  means  of  the  flame-divider,  S,  which 
regulates  the  inner  draught,  and  by  the  tin 
casing,  P,  which  lets  in  the  outer  air,  regulated 
in  such  a  way  that  the  flame  receives  the 
utmost  development,  and  burns,  without  gene- 
rating soot  or  smell,  quietly  and  firmly  and 
with  intense  heat.  Mr.  Lachmund  seems  to 
think  that  the  round  burner  and  wick  is  a 
novelty,  although  he  does  not  make  a  special 
claim  for  it.  The  only  feature  of  novelty 
appears  to  be  the  plan  for  creating  a  current  of 
air  through  the  oil-vessel,  with  the  view  of  re- 
moving the  "  gases,"  which,  whatever  may  be 
thought  of  it  from  the  safety  point  of  view, 
can  scarcely  be  economical  or  unobjectionable, 
from  the  smell  of  escaping  vapours. 


UNHEALTHY  TRADES-XL 

By  Dr.  B.  W.  Bichaedsojt,  F.B.S. 
Agencies  Producing  Physical  Injury  during 
Industrial  Labour— Classification  of  Inju- 
ries—Details  of  Injuries  inflicted  on  the 
Lungs. 

IPBOPOSE  in  the  present  lecture  to  resume  the 
thread  of  our  discourses  from  the  point  where 
we  left  off  at  the  close  of  lecture  four.  This  was, 
at  class  II.  of  our  table — viz.,  at  injuries  from 
exposure  of  the  body  to  chemical  agents,  soluble  or 
suspended  in  solution.  So  far  we  hare  studied 
under  this  head  the  injurious  effects  produced  by 
lead.  There  are  several  other  substances  that  call 
for  notice. 

BlOHHOMATB  OF  POTA88A. 
In  the  latter  part  of  last  century— viz.,  in  1797 — 
the  distinguished  chemist,  Vauquelin,  discovered  the 
mineral  substance  to  which  he  gave  the  name  of 
'  chrome,"  from  the  Greek  chroma,  colour.  The 
salts  of  the  metal  have  the  property  of  communi- 
cating colours  of  a  beautiful  kind  to  many  varied 
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substances.  For  tbo  market  it  u  produced  in 
large  quantities  in  the  form  of  bichromate  of 
potossa,  the  red  crystalline  salt  with  which,  I  dare 
say,  you  are  all  familiar. 

Various  manufactories  of  bichromate  of  potossa 
exist  in  different  part*  of  the  world — in  England, 
France,  America,  ami  Germany.  The  manufacture 
is  important  to  our  present  studies  from  tbo 
circumstance  that  a  peculiar  form  of  disease  arises 
during  the  process.  The  first  observer  who  took  a 
note  on  the  disease  in  qrestion  was  a  French 
physioian,  Dr.  BeCourt.  By  an  accident,  Becourt 
met  with  a  man  who  was  engaged  in  a  manufactory 
of  bichromate  of  potossa,  and  who  was  suffering 
from  a  peculiar  kind  of  ulceration  in  the  face.  The 
cue  was  studied  by  Becourt  in  consultation  with 
tbe  distinguished  hygionUt,  Chevalier,  and  they 
both  came  to  the  conclusion  that  the  manufacture 
of  the  bichromate  was  probably  the  cause  of  the 
disease.  They  failed  to  obtain  from  the  man,  how- 
ever, any  such  particulars  as  they  could  consider 
satisfactory  ;  they  therefore  looked  in  other  direc- 
tions for  more  knowledge.  After  a  time  they 
obtained  from  the  director  of  a  manufactory  at 
Gravillc  the  information  that  many  of  the  workers 
in  the  manufactory  were  subject  to  a  peculiar  form 
of  disease. 

In  transforming  a  neutral  chromato  of  potossa, 
by  means  of  the  acid,  into  bichromate,  the  vapour 
arising  carries  with  it  an  infinity  of  pulverised 
molecules  of  the  product  which  spread  through  the 
workshop.  A  cloud  of  particles  is  easily  visible  in 
A  ray  of  sunlight.  The  particles  inspired  abundantly, 
give  to  the  palate  a  bitter  and  disagreeable  taste; 
but  as  saliva  is  profusely  produced,  the  chromato  is 
thrown  off  and  has  not  time  to  inflict  injury. 

If  instead  of  breathing  by  the  mouth,  which  for 
long  periods  of  time  seems  impossible,  the  particles 
are  drawn  in  by  the  nose,  great  irritation  of  the 
delicate  membrane  lining  the  nose  is  produced ; 
there  is  a  violent  sensation  of  pricking,  suffusion  of 
tears,  and  irresistible  sneezing.  There  follows  upon 
this  ulceration  of  the  septum  of  the  nose — the 
partition  that  divides  tho  two  nostrils — and  ulti- 
mately the  septum  is  destroyed  altogether  and  lost. 
Upon  this  the  symptoms  cease  and  the  workmen,  as 
a  rule,  continue  steadily  at  their  employment  with- 
oat  farther  suffering.  Chevalier  and  Becourt  are 
of  opinion  that  this  process  of  ulceration  of  the  nose 
is  not  produced  in  those  men  who  take  snuff. 

From  the  inquiries  I  have  made  respecting  the 
manufacture  of  tbe  bichromate  in  this  country  I 
learn  thai  this  peculiar  ulceration  is  of  very  rare 
occurrence,  and  of  late  years,  owing  to  improvement 
in  manufacture,  has  not  been  observed  at  all.  The 
accidents  that  are  met  with  are  certain  ones  which 
arise  from  contact  of  the  bichromate  with  wounds  of 
the  skin. 

The  two  French  physicians,  to  whom  I  have 
already  referred,  noticed  the  same  fact.  They 
determined  that  if  the  skin  of  the  body  be  entire,  it 
may  be  exposed  to  a  strong  and  even  to  a  heated 
eolation  of  the  bichromate,  or  that  it  may  remain 
for  many  hoars  in  contact  with  the  salt  itself  with- 
out any  bad  effect.  But  if  the  skin  be  torn,  or 
abraded,  or  cut,  and  the  salt  be  left  in  contact  with 
tbe  wound,  the  caustic  action  is  so  intense  that 
severe  inflammation  follows  with  decomposition  of 
the  living  tissue.  The  caustio  action  is  so  great  it 
does  not  cease  until  it  has  penetrated  to  a  bone.  The 
pain  of  the  ulceration  is  excessively  severe.  It  has 
also  been  observed  that  when  a  largo  surface  of  the 
skin  is  exposed  to  this  irritation,  a  peculiar  irri- 
tability of  the  skin,  and  a  violent  itching  is  set  up. 
This  is  unattended  by  ulceration  if  the  skin  be  not 
abraded  by  rubbing  ;  then  a  troublesome  and  very 
painful  ulceration  occurs. 

Mr.  Clonet,  a  manufacturer  of  bichromate  of 
potassa  at  Havre,  has  added  to  the  above  facts 
others  which  are  of  importance  in  their  bearing  on 
this  subject.  He  shows  that  the  inferior  animals 
suffer  from  tho  effects  of  the  bichromate  as  severely 
as  man.  Horses  employed  in  tbe  manufactory,  and 
which  walk  over  the  bichromate  salt,  nre  attacked 
in  the  feet ;  the  hoof  falls  off,  and  tho  ulceration 
extends  to  the  upper  part  of  the  leg.  In  one 
instance  of  this  kind,  recorded  by  Chevalier  and 
Becourt,  a  horse  was  attacked  in  one  of  its  hind 
feet,  and  was  quite  disabled.  Tho  master  of  tho 
animal,  not  suspecting  the  canse,  knew  nothing  of 
the  treatmeut,  so  merely  sent  the  horse  to  rest.  The 
ulceration  extended  through  the  limbs,  aud  through 
nearly  half  tho  body  of  tho  auimal,  and  death 
occurred  within  a  month  of  tbe  commencement  of  the 
malady.  Both  legs  on  tho  affected  side  were 
entirely  ulcerated.  It  was  as  though  when  the 
decomposition  had  commenced  it  went  on  indefi- 
nitely as  a  veritable  metamorphosis  of  the  skin  and 
flesh  altogether,  analogous  to  u  fermentative  notion. 
Dogs  and  cats  and  rats  were  discovered  in  tho 
manufactory  suffering  in  a  similar  manner. 

Bichromate  of  potassa  takeu  internally  by  the 
month  is  a  purgative,  and  in  large  doses  of  from  16 
to  20  grains  is  poisonous.  It  causes  severe  colic  and 
purging,  but  no  vomiting.  M.  Clouet,  to  whom 
we  are  so  much  indebted  for  information  on  this 
subject,  and  who  first  made  observations  respecting 
tho  internal  action  of  the  bichromato,  states  that  in 


ono  manufactory  some  workmen  inflicted  the  foolish 
and  practical  joke  of  putting  some  bichromate  of 
potosna  into  a  barrel  of  cider,  from  which  other 
fellow-workmoa  drauk.  The  cider  was  rendered  of 
a  dark  oolour,  but  notwithstanding  tho  workmen 
drank  of  it,  aud  were  all  affected  with  severe  colic 
aud  diarrhceo. 


Cyanide  of  Potassium. 
Serions  symptoms  are  sometimes  produced  by  the 
absorption  of  cyanide  of  potassium  in  those  who  are 
engaged  at  work  where  solutions  of  this  substance 
aro  employed.  The  danger  affects  specially  those 
who  are  engaged  in  photography.  It  Beems  to  me  to 
arise  by  direct  absorption  of  the  poison  by  the  skin, 
but  only  when  the  skin  is  wonnded,  abraded,  or 
chapped.  My  attention  was  first  called  to  this 
subject  by  a  photographer,  who  consulted  me  for  a 
series  of  symptoms  with  which  I  was  not  familiar, 
and  which  could  not  be  accounted  for  by  any  evi- 
dence leading  to  the  suspicion  of  organic  nervons 
disease.  The  symptoms  came  on  only  when  he  was 
at  his  work,  but  they  lasted  for  some  hours  after  he 
bad  left  his  work.  I  suspected  they  might  be  due 
to  the  inhaling  of  the  vapours  which  are  present  in 
the  working  room  of  the  photographer ;  bnt  this 
theory  wns  excluded  by  the  fact  that  ho  had  worked 
many  years  in  the  same  place  without  being  affected 
in  the  same  way,  and  that  none  of  the  workmen  who 
were  with  him  in  tho  same  room  were  similarly 
affected. 

These  circumstances  led  me  to  look  out  for  local 
absorption,  and  I  fonnd  on  inquiry  that  the  hands  of 
the  man  were  severely  chapped,  and  that  they  were 
so  on  every  occasion  when  the  phenomena  reenrred  ; 
for  the  phenomena  were  repeated  many  times  before 
their  cause  was  discovered.  We  were  now  on  the 
right  track,  and  by  his  giving  up  that  part  of  the 
employment  which  tnvolved  exposure  of  his  chapped 
hands  to  the  solution,  the  patient  experienced  a 
quick  cessation  of  his  symptoms,  and  recovery  from 
them  without  their  recurrence. 

Tho  symptoms  are  exceedingly  characteristic  ; 
they  begin  with  vertigo.  A  sense  of  giddiness  is 
gradually  developed,  with  a  sensation  as  if  all  objects 
were  passing  in  a  circle,  and  then  as  if  the  body  of 
the  affected  himself  were  turning  round.  At  times 
there  is  a  further  sensation  of  falling,  as  though,  of 
necessity,  the  body  must  pitch  forward,  and  as  if 
the  lower  limhs  were  unable  to  support  the  weight 
of  tho  body.  These  symptoms  may  last  for  some 
hours,  and  if  they  are  not  exceedingly  severe  they 
will  subside  when  the  work  of  the  day  is  over,  and 
will  not  recur  until  the  resumption  of  labour  on  the 
following  day.  They  may  be  entirely  misunderstood, 
and  indeed  often  are  misunderstood.  They  are 
attributed  to  biliousness,  or  to  indigestion,  in  their 
lighter  manifestations.  When  they  become  more 
severe  another  Bymptom  is  added,  the  giddiness  or 
vertigo  is  attended  with  nausea  and  faintness,  so 
that  it  is  impossible  to  go  on  with  the  work.  But 
even  from  this  more  extreme  condition  recovery  is 
rapid  after  expoBnre  to  the  cause  ceases. 

Under  still  farther  exposure  tho  body  becomes 
cold,  and  an  extreme  shivering  takes  place,  which  is 
succeeded  by  a  prostration  that  altogether  in- 
capacitates from  work,  and  is  connected  with  a 
series  of  new  nervous  pheuomena  of  great  moment. 
The  first  of  these  nervous  signs  is  double  vision ; 
tbe  patient,  that  is  to  say,  in  looking  at  a  single 
object  sees  it  as  if  it  were  two  objects,  or  as  if  both 
eyes  were  separately  discerning  the  one  thing. 
Finally,  there  are  muscular  tremors  which  are 
altogether  beyond  the  control  of  the  will.  The 
tremors  do  not  amount  to  spasms  of  the  muscles, 
bat  they  ore  sufficiently  active  to  cause  involuntary 
movements  of  the  limbs,  and  they  are  attended  with 
occasional  starts  and  twitchingB.  The  temperature 
of  the  body  is  lowered ,  and  the  appetite  is  greatly 
reduced  :  the  secretions  are  confined,  the  face  pale, 
the  action  of  the  heart  quick,  weak,  and  irregular, 
and  the  sense  of  exhaustion  urgent.  Tho  mind 
throughout  is  unaffected,  but  there  U  perhaps  an 
unnatural  tendency  to  sleep. 

The  poison  being  soluble  finds  its  way  out  of  tho 
system  with  moderate  rapidity,  and  thereupon  all 
the  severer  symptoms  are  removed,  but  some  remain 
for  several  weeks.  Tho  strength  returns  but 
slowly;  dyspepsia  continues  as  a  very  troublesome 
symptom  ;  atnemia  is  a  marked  condition,  and  the 
blood,  which  has  been  rendered  very  fluid,  escapes 
too  freely  from  wounded  surfaces. 

Some  examples  of  poisoning  by  the  local  absorp- 
tion of  cyanide  of  potassium  have  been  recorded,  in 
which  symptoms  still  more  alarming  than  any  I 
have  seen  have  followed  upon  the  accident.  One 
remarkable  case  of  this  kind  is  given  by  Dr 
Davanne.  A  gentleman  who  had  stained  his  hand 
with  nitrate  of  .-ilver,  endeavoured  to  remove  the 
stain  by  rubbing  it  very  freely  with  cyanide  of 
potassium.  In  this  process  he  slid  under  the  nail  of 
one  of  his  fingers  a  small  portion  of  the  cyanide  salt. 
At  firat  he  did  not  notice  what  had  happened,  but  in 
a  little  time  ho  felt  u  sevcro  pain  in  tho  part,  which, 
after  a  few  minutes,  was  followed  by  an  intense 
vertigo,  so  that  oil  objects  appeared  to  be  moving 
around  him.  To  relieve  himself  promptly  hfLflM) 
ceived  the  idea  of  washing  tho  port  freely 


vinegar.  The  vertigo  now  increased,  was  accom- 
panied by  shiverings,  extreme  pallor,  complete  lose  of 
sight,  and  entire  prostration ;  even  the  power  of  speech 
was  lost,  bnt  the  intelligence  was  throughout  pre- 
served. The  limbs  were  verv  cold,  and  as  the  sight 
returned,  the  phenomena  of  double  vision  were  mani- 
fested. These  alarming  symptoms  were  not 
altogether  removed  within  a  period  of  ten  hoars,  bat 
perfect  recovery  ultimately  took  place. 

Davanne  assumes  that  in  this  instance  the 
symptoms  were  intensified  by  tbe  application  of  the 
viuegar.  He  believes  that  by  the  use  of  the  vinegar 
the  cyanide  salt  was  decomposed  ;  that  hydrocyanic 
acid  was  thereby  directly  produced,  and  that  on  the 
absorption  of  this  poison,  the  symptoms  were  so 
actively  developed.  It  is  worthy  of  remark,  how- 
ever, that  the  symptoms  appeared  before  the  acid 
was  applied,  and  might,  therefore,  have  beon  due  to 
the  direct  absorption  of  the  salt.  The  changes 
which  the  salt  undergoes  in  the  presence  of  the 
animal  secretions,  and  in  its  coarse  through  the 
body,  have  not  as  yet  been  discovered.  It  is  known, 
bowover,  that  the  iodide  of  potassium  salt  is  decom- 
posed within  the  body,  and  the  probabilities  are 
strong  that  the  cyanide  is  also  decomposed,  and  that 
the  symptoms  are  dae  either  to  cyanogen,  or,  as 
Davanne  supposes,  to  hydrocyanic  acid. 

While  on  this  topio  I  may  with  advantage  offer  a 
word  of  precaution  respecting  a  practice  which  is 
commonly  adopted  by  gentlemen  who  are  engaged  in 
photographic  pursuits,  and  which  had  better  be 
avoided.  It  is  customary  for  the  photographer, 
whea  bis  hands  are  deeply  stained  with  nitrate  of 
silver,  to  clean  them  of  the  stain  by  using  oyanide 
of  potassium.  The  process  effectually  removes  the 
stain,  bat  it  is  always  attended  with  Borne  risk,  and 
when  there  are  any  sores  or  wounds  on  the  hand , 
the  risk  becomes  actually  dangerous.  It  is  best, 
therefore,  to  use  some  other  potassium  salt  than  the 
cyanide,  for  the  purpose  named. 


THE  CASSON-DORMOY  PUDDLING 
FURNACE. 

ON  p.  213,  Vol.  XV.,  we  gave  an  illustrated 
description  of  Dormoy's  Mechanical  Babble, 
as  applied  to  aStaffordshire  puddling  furnace.  This 
apparatus  having  undergone  a  lengthened  practical 
trial,  its  merits  in  connection  with  those  of  the 
Casson-Dormoy  furnace,  are  now  fairly  established, 
and  were  favourably  reported  on  in  a  paper  read  by 
Mr.  E.  F.  Smith,  of  Dudley,  at  the  recent  meeting 
of  the  Iron  and  Steel  Institute.  Tho  question  of 
mechanical  puddling  is  of  considerable  importance, 
and  we  have  therefore  given  an  illustration  of  the 
Casson-Dormoy  furnace  with  an  abstract  of  the 
remarks  of  Mr.  Smith  and  Mr.  Seattergood,  as  well 
as  a  bri<*f  report  of  the  discussion  upon  it.  Although 
the  selling  nrioe  of  finished  iron  is  now  very  low, 
and  fuel  is  cheaper  than  it  was,  it  cannot  be  suppossd 
that  coals  will  ever  again  reach  the  comparatively 
low  price  at  which  thev  stood  a  few  years  ago.  Any 
puddling  furnace  which  is  inexpensive  to  erect,  and 
which  snows  a  olear  saving  ia  the  cost  of  working, 
without|any  deterioration  in  quality  of  produce,  will 
commend  itself  to  the  attention  of  the  iron  trade  of 
the  country ;  such  a  furnace,  it  is  believed,  will  be 
found  in  the  Casson-Dormoy,  in  conjunction  with  the 
mechanical  rabble.  We  give  an  illustration  of  the 
furnace,  from  which  it  will  be  seen  that  it  has  been 
attempted,  in  its  construction,  to  perfect  the  main 
features  of  the  old  reverberatory  puddling  furnace 
of  Cort,  by  intensifying  and  concentrating  the  action 
and  by  diminishing  the  working  expenses.  At  the 
Bound  Oak  Ironworks,  this  system  of  furnace  has 
been  tried  between  three  and  four  years,  and  three 
such  furnaces  have,  during  the  last  five  months, 
been  producing  90  tons  of  iron  weekly,  consuming 
about  lGcwt-  of  screened  slack  per  ton ;  whereas 
IJOcwt.  per  ton  is  usually  consumed  by  the  old 
method,  and  saving  besides  about  two-thirds  in 
fettling,  aud  from  Is.  to  Is.  6d.  per  ton  in  bricks  and 
castings.  At  the  same  time  the  quality  of  the  iron 
is  found  to  be  superior  to  that  of  iron  made  in 
the  ordinary  furnaces.  Three  similar  furnaces 
at  the  Tudhoe  Ironworks,  Spennymoor,  have 
produced  even  better  result*  :  the  output  being 
greater,  and  the  average  consumption  of  coal 
per  ton  for  the  year  being  only  12cwt.  Tho 
Wigan  Forge  and  Rolling  Mills  Company,  after 
making  their  own  tests  with  the  furnace,  have  deter- 
mined upon  laying  down  the  whole  of  their  new 
forges  upon  this  system  in  conjunction  with  tho 
Stoker  puddling  machine.  The  Kirkstall  Forgo 
and  Iron  Company,  and  Messrs.  Baldwin,  are  apply- 
ing this  system  of  furnace  in  combination  with 
Pickles's  apparatus.  At  Bound  Oak,  a  modification 
of  tbe  Griffith's  machine  has  boon  adopted  for  the 
new  furnaces  now  in  course  of  construction.  As  re- 
gards fuel  tho  most  economical  method  in  regular 
use  at  the  Bound  Oak  Works  is  to  screen  the  slack, 
to  use  the  screenings  in  the  Casson-Dormoy  pud- 
dling furnaces,  and  to  burn  tho  fiue  sittings  or  dust 
by  means  of  mechanical  stokers  under  the  firing 
It  will  be  obwrved  that  this  fnrnace  is  of 
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which  pass  over  the  bridge,  and  are  reverberated  by 
the  dome  upon  the  bed  in  the  second  chamber.  The 
bed  consists  of  a  cast  iron  basin  or  circular  dish, 
resting  on  a  number  of  iron  friction  balls,  laid  in  a 
second  but  shallower  pan  of  wrought  iron  filled 
with  water,  the  supply  of  which  is  kept  up  from  a 
jet  of  about  the  diameter  of  a  quill.  This  basin 
easily  adjusts  itself  on  the  balls  of  expansion  and 
contraction,  and  it  may  also,  when  required,  be 
turned  about  to  allow  of  equable  wear  and  tear. 
Through  the  puddling  door  on  each  side  of  the  bed, 
the  two  mechanical  rabbles  are  introduced,  and 
worked  through  a  small  orifice  at  the  bottom.  Both 
doors  are  lined  with  Stourbridge  clay,  and  hare  the 
usual  tap-hole  for  slag  just  below  them.  The  third, 
or  preparatory  chamber,  forms  a  kind  of  second 
bed  or  hearth,  the  pigs  are  heated  here  almost  to 
molting  point  by  the  waste  fire  gases  on  their  way  to 
the  stack.  In  working  the  furnace,  on  the  fire 
being  got  up,  the  pigs  are  put  into  the  preparatory 
chamber,  and  allowed  to  remain  till  they  are  on 
the  point  of  fusion.  They  are  thereupon  prised 
over  the  flue  bridge  into  the  basin  by  means  of  a 
bar,  and  are  then  completely  run  down  by  the 
revei berated  fire  gases  from  the  grate.  The  rabbles, 
somewhat  bent  down  at  the  working  end,  are  intro- 
duced from  the  doors,  and  the  peddling  commences. 
Each  rabble  is  either  worked  by  hand  through  the 
orifice,  or  attached  to  the  steam  puddler.  This  is  of 
the  usual  character,  consisting  of  a  vertical  reci- 
procating lever  which  can  be  connected  at  will,  and 
driven  by  a  crank  and  suitable  spur  gearing,  erected 
on  a  frame  above  the  dome  of  the  furnace.  As  soon 
as  the  metal  becomes  pasty  and  adhesive,  the  rab- 
bles are  withdrawn,  and  the  iron  "  balled  up,"  and 
shingled  in  the  usual  manner.  The  grate  is  fitted 
with  a  cast  iron  plate,  of  the  fall  width  of  the  fur- 
nace, and  sloping  upwards  to  the  bridge  at  an  angle 
of  about  30degs.  The  back  of  the  grate  also  slopes 
to  an  angle  of  30degs.,  and  is  constructed  of  cast- 


so  as  to  enable  the  iron  to  get  equally  heated  all 
through  ;  one  pig  is  kept  to  the  last,  in  order  to  be 
placed  near  the  bridge,  thereby  keeping  the  ends 
of  the  others  from  absolutely  melting.  The  rabbles 
are  then  removed,  and  the  real  work  of  the  puddler 
begins  by  his  balling  up  the  iron  in  the  usual 
manner.  The  balls,  which  are  of  the  ordinary 
size,  are  drawn  from  each  door  and  the  cinder 
tapped.  A  few  shovelfuls  of  hammer  slag  and 
scale  are  thrown  on  the  bed,  and  the  pigs,  which 
have  meanwhile  been  supplied  into  the  preparatory 
chamber,  are  again  passed  over.  These  generally 
melt  on  the  bed  in  ten  minutes  or  a  quarter  of  an 
hour.  The  charges  of  about  lOcwt.  usually  take 
from  an  hour  and  twenty  to  an  hour  ana  forty 
minutes.  Iron  shields  are  fixed  on  each  side  of 
the  doors  between  the  two  bnckstaves,  and  about 
lft.  from  the  ground-floor.  It  is  found  that  the 
heat  of  the  upper  portion  of  the  furnace  induces  a 
constant  circulation  of  cold  air  between  the  casings 
thus  formed,  and  the  surfaces  of  the  brick  walls  pro- 
tect the  puddler  when  the  door  is  drawn  up  to  pull 
out  the  balls.  In  spite  of  the  important  results  of 
this  system — results  not  attained  without  the  usual 
amount  of  experimenting — it  is  not  claimed  that  all 
the  separate  features  of  the  furnace  present  any 
thoroughly  marked  stamp  of  originalty  :  the  pig  or 
heating  chamber  has  probably  been  used  before 
though  not,  it  is  believed,  worked  in  the  method 
here  adopted  nor  in  connection  with  a  doable 
furnace,  and  especially  not  with  mechanical  rabbling. 
The  peculiar  circular  bed  or  basin  is  perhaps  the 
most  original,  while  it  is  also  one  of  the 
mos  t  important  characteristics  of  the  furnace.  By 
the  absence  of  inequalities  and  corners  its  shape 
does  away  with  the  difficulties  usually  attending  the 
working  of  a  mechanical  rabble,  at  the  same  time 
effecting  a  considerable  saving  in  fettling. 

Mr.  Scattergood,  of  West  Bromwich,  said  he  had 
made  a  series  of  experiments  with  the  furnace,  and 


no  doubt  there  was  a  growing  disinclination  on  the 
part  of  men  to  have  cast  upon  them  the  execution  of 
very  severe  labour.  In  the  long  run  that  dis- 
inclination would  prove  of  advantage  to  society  at 
large,  because  it  would  drive  them  to  find  some 
substitute  for  that  very  severe  labour  to  which,  as 
they  all  knew,  puddlers  were  exposed.  With  regard 
to  the  paper  which  had  been  read,  he  observed  that 
Mr.  Fisher  Smith  laid  no  claim  to  any  merits  for 
the  patent  furnace  beyond  a  saving  of  fuel  and 
necessary  stores  and  cost  of  maintenance.  One  great 
advantage,  he  conceived,  that  would  result  from 
mechanical  puddling,  would  be  a  greater  regularity 
in  the  process  and  a  more  perfect  consistency  of 
quality.  In  the  course  of  some  recent  experiment* 
he  was  surprised  at  the  irregular  results  obtained 
by  hand  puddling  from  pigs  of  very  regular  quality. 
They  all  knew  the  impurities  of  pig  iron  were  from 
6  to  8  per  cent.,  and  those  impurities  were  four  in 
number — viz.,  carbon,  sulphur,  sulicon,  and  phos- 
phorus. The  last-named  (phosphorus)  was  by  far 
the  most  difficult  to  eliminate,  and  the  smaller  the 
quantity  of  phosphorus  the  better  the  quality  of  the 
iron.  He  was  disposed  to  think  the  difference  in  the 
quantity  of  phosphorus  found  in  different  samples 
are  mainly  dne  to  irregularities  in  the  mode  of  deal- 
ing with  the  iron,  whether  unconsciously  on  the  part 
of  the  workman  or  whether  by  his  work :  and  there- 
fore he  attached  very  great  importance  to  the 
substitution  of  mechanical  puddling  for  the  ordinary 
hand  labour. 

Mr.  Crampton  was  glad  to  see  the  screens  for  the 
protection  of  the  workmen  from  the  heat.  He  repre- 
sented the  only  revolving  furnace  in  the  country, 
and  that  furnace  was  entirely  covered  with  water. 
With  regard  to  the  question  of  labour,  he  believed  it 
was  generally  admitted  that  both  under-hands  and 
fore-hands  were  becoming  very  scarce,  and  if  this  new 
system  would  do  away  with  the  necessity  of  under- 
hands  it  would  be  a  very  good  thing. 


iron  fire  bars  set  close  together.  The  bottom  is 
-also  formed  of  ordinary  round  or  square  bars. 
Blast  is  admitted  above  five  inches  below  the  bars 
on  each  side,  the  bottom  being  kept  air-tight,  as 
also  the  sloping  back ;  this  back  has  a  drop  door 
to  enable  the  under  hand  occasionally  to  prick 
the  bars.  The  area  of  the  grate  is  only  5ft.  lOin. 
by  lft.  lOin.,  being  somewhat  less  than  that  of 
an  ordinary  single  furnace.  The  main  object  of 
the  sloping  plate  is  to  prevent  any  clinkers  form- 
ing at  the  back,  as  the  blast  of  air  keeps  it  cool. 
The  grate  is  fed  in  the  usual  way.  The  puddling 
basin  rests  on  a  brick  pillar  about  lft.  4m.  from 
the  ground.  On  this  is  first  set  a  wrought  iron 
circular  open  dish,  with  sides  about  4in.  deep ; 
within  this  dish,  eight  or  more  friction  balls,  Sin- 
in  diameter,  are  placed  at  equal  distances  from 
each  other.  On  these  spheres  two  cast-iron  semi- 
circular plates  are  laid.  On  these  plates  again, 
four  side  or  segment  plates  are  bolted  together 
externally  by  means  of  wrought  ron  pins,  thus 
forming  a  complete  circle.  Upon  these  are  placed 
loosely  the  shelf  or  table  plates,  which,  resting 
upon  brackets  fixed  to  the  rail  bnckstaves,  sup- 
port the  walls  of  the  furnace.  All  the  plates 
forming  the  basin  are  thus  free  to  expand  and 
contract  with  the  variations  in  the  temperature. 
The  dish  below  being  kept  full  of  water,  the  evapo- 
ration produced  from  the  heat  above,  efficiently 
cools  the  bottoms  and  sides,  and  consequently  the 
fettling. 

The  furnace  is  worked  in  the  following  way : — 
The  preparatory  chamber,  besides  heating  the  pigs, 
serves  as  a  neck  to  the  whole  furnace.  As  soon 
as  the  iron  is  melted,  the  rabbles,  which  are  so 
set  that  they  cannot  catch  into  each  other  in 
crossing,  are  fixed  to  the  machine,  and  worked  at 
the  slow  motion  for  about  five  minutes.  The  speed  is 
quickened  until  the  iron  boils,  when  the  slower  speed 
is  put  on  till  the  iron  drops .  The  heating  chamber  is 
then  charged ;  this;is  done  with  a  few  pigs  at  a  time, 


was  satisfied  a*  to  its  merits,  and  gave  the 
following  explanation  of  its  advantages  : — It  is 
to  the  small  great  area  combined  with  the  use 
of  blast,  giving  perfect  combustion,  that  the  saving 
of  fuel  is  due,  and  to  the  sloping  sides  of  the  furnaoe 
and  cooling  with  water  the  reduction  in  fettling  used 
may  be  largely  attributed.  The  average  yield  of  one 
of  these  furnaces  would  be  about  three  tons  per 
turn,  and  as  the  furnace  is  worked  by  three  men 
this  gives. about  20c wt.  per  man  per  turn.  The 
average  produce  of  an  ordinary  furnace  does  not 
exceed  24cwt.,  and  as  this  is  produced  by  two  men, 
the  weight  is  equal  to  about  12cwt.  per  man,  or  the 
produce  of  the  Casson-Dormoy  furnaoe  expressed  at 
per  man  is  as  three  to  five — in  other  words,  three 
men  at  the  Casson-Dormoy  make  as  much  iron  as 
five  do  at  an  ordinary  furnace.  This  increase  of 
make  is  accompanied  by  a  reduction  in  labour,  as 
after  the  iron  is  melted  the  rabble  worked  by  steam 
boils  and  drops  it  (the  iron)  so  that  the  fore-hand 
balls  and  draws  the  iron,  and  mainly  this  is  the  ex- 
tent of  the  hard  work  to  which  he  is  liable.  The 
under-hand  is  also  relieved,  as  he  merely  guides  the 
rabble  instead  of  working  it,  as  is  the  case  under  tho 
old  system,  and  this  favourably  affects  the  question 
of  our  future  supply  of  puddlers.  The  effect  of  this 
relief  to  the  workman  will  be  to  attract  to  and  retain 
in  the  puddling  forge  a  larger  proportion  of  intelli- 
gent hands,  the  importance  of  which  cannot  be  over- 
stated if  we  are  to  retain  our  present  lead  in  the 
world's  manufactures.  The  work  of  puddling  by 
the  Casson-Dormoy  furnace  will  be  no  harder  than 
that  of  many  other  trades,  and  as  the  pay  to  the 
puddlers  will  be  relatively  higher,  this  will  favour- 
ably affect  the  labour  market. 

Mr.  Lowthian  Bell,  M.P.,  wished  to  endorse  Mr. 
Scattergood'*  views  as  to  the  influence  that  any 
alleviation  of  the  severe  work  of  puddling  must 
necessarily  have  upon  that  operation.  He  was 
rather  inclined  to  think  it  was  for  the  good  of  the 
human  race,  but  however  that  might  be,  there  was 


The  discussion  was  continued  by  many  speakers, 
the  result  being  that  whether  or  not  the  Casson- 
Dormoy  furnace  is  the  best  substitute,  the  general 
opinion  is  that  hand-puddling  is  doomed. 


THE  ANCIENT  EGYPTIAN  PIPE. 

rilWO  unexpected  musical  discoveries  have  been 
A  made  quite  recently,  through  a  close  examina- 
tion of  some  of  the  prehistoric  Egyptian  pipes  which 
were  once  deposited  in  the  tombs,  but  are  now  in  the 
Egyptian  Museum,  at  Turin,  and  in  the  British 
Museum.  A  few  of  the  pipes  which  differed  most 
as  to  length  and  as  to  number  of  finger-holes,  were 
selected  for  experiments.  Models  were  taken,  and 
through  them  it  was  ascertained  that  the  principles 
of  the  bagpipe  drone,  and  of  the  old  English  Recorder 
pipe,  were  known  to  the  ancient  Egyptians.  A  bag- 
pipe has  a  reed  concealed  within  it  to  excite  the 
drone,  and  one  of  the  pipes  in  the  museum  at  Turin 
required  its  reed  to  be  sunk  Sin.  down  the  tube  to 
make  it  emit  any  sound.  This  is  a  tenor-pipe  of 
23j in.  in  length.  It  has  bat  three  holes,  and  there- 
fore sounds  only  four  notes  in  its  natural  scale, 
including  the  whole  length  of  the  tube.  Supposing 
it  to  hare  shrunk  the  eighth  of  an  inch  in  length, 
during  the  many  centuries  it  has  been  deposited, 
there  would  remain  exactly  an  Egyptian  cubit 
20|in.,  for  the  sounding  length  of  the  pipe.  Ite 

Eitoh,  compared  with  that  of  one  of  Alexandre's 
armoniums,  made  the  notes  to  be  B  flat,  C,  D,  and 
E  flat,  and  supposing  the  difference  of  a  tone  between 
the  prehistoric  and  the  present  pitch,  it  would  repre- 
sent our  C,  D,  E,  F,  commencing  on  tenor  C,  below 
the  lines  of  the  treble  clef.  The  fragile  reed  was 
protected  from  external  injury  by  being  thus  sunk 
within  the  tube.  The  old  English  Recorder,  of  which 
Shakespeare  makes  mention  both  in  "  A  Midsummer 
Night's  Dream  "  and  in  *'  Hamlet,"  differed  only 
from  the  old  English  flute — which  was  blown  at 
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the  end  like  a  flageolet  of  the  present  day— in 
hiring  a  hole  pierced  through  the  head-piece,  and 
the  two  apertures  thus  formed  were  covered  with 
thin  bladder  or  parohmeut.  When  the  pipe  was 
blown,  the  bladder  was  also  set  into  vibration,  and 
Ha  tremulouscess  gave  to  the  tone  the  Tibratory 
quality  of  the  human  voice.  One  of  the  Egyptian 
pipes  in  the  British  Museum  has  jnst  snoh  a  hole 
bored  through  it.  No  sound  can  be  elicited  until 
the  apertures  are  stopped ;  and  it  is  evident  that 
they  were  closed  with  a  fish's  bladder,  or  something 
of  the  kind,  with  the  same  object  of  giving  tremu- 
Iousness  to  the  tone.  By  covering  them  with  the 
thinnest  gutta-percha,  it  proved  to  be  a  treble  pipe, 
of  lOJin.  in  length,  and  its  scale  beginning  on  the 
F  sharp  of  the  highest  line  of  the  treble  or  G  clef. 
At  the  present  pitch,  the  notes  are  F  sharp,  O 
sharp,  A  sharp,  0  natural,  and  D  natural.  The 
last  two  notes  are  unaccountable.  One  of  the  pipes 
at  Turin,  which  is  just  a  note  lower  in  pitch,  has  E, 
F  sharp,  G  sharp,  A,  B,  and  C  sharp.  This  is  an 
intelligible  major  scale.  All  these  pipes  were  to  be 
blown  at  the  end  with  a  double  reed,  like  the  haut- 
boy, but  they  are  for  the  most  part  of  very 
diminutive  size,  so  that  one  of  the  smallest  reeds, 
or  a  straw  of  Egyptian  barley,  would  suffice  to  blow 
them.  Instead  of  depositing  tear-bottles,  like  the 
Greeks  and  Romans,  the  ancient  Egyptians  left  a 
pipe  for  the  dead  man  to  play  upon  when  he  awoke  ; 
and  as  the  month-reeds  were  of  the  most  fragile 
kind,  they  added  to  the  gift  a  complete  straw,  from 
which  he  could  renew  the  supply.  Two  of  the 
extant  pipes  have  original  straws  remaining  within 
them,  and  two  of  the  extra  straws  are  included  in 
he  Leyden  and  British  Museums. — Concordia. 


THE  STEREO-MICROMETER. 

By  PaoFK88oa  Chas.  V.  Zcnokr.* 

THE  stereo-micrometer  is  a  binocular  apparatus, 
to  be  fitted  to  any  kind  of  astronomical  re- 
fracting or  reflecting  telescope,  and  is  used  for 
measuring  at  once  small  angles  in  the  field  of  view, 
as,  for  instance  :  The  position-angles  of  solar  pro- 
tuberances ;  of  solar  spots  ;  of  close  double  stars ; 
of  difficult  comes  ;  of  the  satellites  of  Jupiter, 
Saturn,  and  Uranus  ;  finally,  ofkthe  spectral  lines  in 
solar  and  stellar  spectra. 

It  is  also  intended,  if  used  with  a  day  eyepiece,  to 
grre  the  position  of  any  terrestrial  object,  by  placing 
the  telescope  at  two  different  point*,  a  and  b,  of  a 
stand-line,  measuring  thus  the  co-ordinates  x  and  y 
of  the  same  point  in  two  positions,  and  therefore  its 
parallax,  or  the  distance,?,  by  the  horizontal  parallax, 
to  be  deduced  from  the  measurements  mado  on  the 
micrometer— viz.,  the  differences  of  x  and  y. 

It  is  constructed  on  the  stereos copical  principle, 
and  consists  of  two  draw  tubes  exactly  similar,  with 
homofocal  lenses,  both  mounted  parallel  to  the  axis 
of  the  telescope,  with  an  arrangement  for  different 
distances  of  eyes.  Looking  through  the  double  eye- 
pieces, one  being  placed  before  the  image  of  the  star 
in  the  focus  of  the  telescope,  the  other  having  been 
placed  before  an  ocular  micrometer  divided  in  T'«mm. 
or  (',mra.,  forming  a  grate  of  small  squares  on  one 
aide  of  a  thin  plate  of  mica,  the  image  of  the  micro- 
meter is  thus  projected  on  the  images  of  the  stars  in 
the  telescope,  the  fifth  or  inside  line  (*o  *o')  of  it 
being  set  parallel  to  the  diurnal  motion ;  it  is  easily 
to  be  conceived  that  if  a  be  a  comes  to  a  planet  or 
star  placed  with  its  centre  at  o,  am  =  y,  oin  =  x 
will  be  respectively  the  differences  of  declination  and 

right  ascension  of  both .  and  tan  a  —  —  will  measure 

V 

the  angle  between  the  contre  of  the  star  and  its 
i,  taking  the  direction  of  the  diurnal  motion  as 


The  diameter  of  the  planet,  the  distance  of  the 
satellite,  the  angle  of  position,  or  the  differences  in 
Declination  and  R.  A.  may  be  thus  observed  at  a 
single  glance,  marking  only  the  number  of  the  small 
square  where  the  satellite  (a)  will  be  seen,  and  its 
position  in  it. 

In  my  Busch  refractor,  4"  aperture,  and  15m. 
focal  distance,  the  imago  of  the  sun  holds  nearly 
15mm.  iu  diameter  :  15mm.  therefore  being  equiva- 
lent to  300  divisions  of  the  micrometer  divided  in 
'4mm.,  and  magnified  25  times  by  a  Ramsden  eye- 


piece, one  division  being 


300 


6"  '4,  it  is  easy  to 


discern  by  the  eye  h  to  >',  of  a  division  in  both 
directions,  or  nearly  0"  6  to  0"  3.  There  could 
easily  be  placed  in  the  miorometrio  eypeieoe  a  pair 
of  moveable  wires  to  measure  accurately  in  both 
directions  the  position  of  u  in  a  small  square. 

The  fifth  and  tenth  squares  are  marked  red  and 
blue  to  read  easily  the  number  of  the  little  squares, 
where  a  is  visible,  and  on  the  back  side  of  the  mica- 
plate  there  is  a  rough  numbered  division  for  the 
same  pnrpose,  sufficiently  visible,  because  the  mica 
i*  vary  thin. 

The  eye,  when  first  looking  through  the  double 
evepiece,  cannot  discern  whether  the  micrometer 
be  placed  before  the  right  or  the  left  eye— at  least 
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if  there  is  not  too  large  a  difference  of  focus  between 
both  eyes. 

The  greatest  usefulness  will  be  for  measurements 
of  faint  celestial  objects  suffering  from  illumination 
of  the  wires  in  the  field ;  for  it  is  a  physiological  fact 
that  the  left  eye,  for  instance,  may  look  on  the 
sharply  illuminated  micrometer  without  affecting 
the  perfect  visibility  by  the  right  one  of  faint  comes 
or  satellites,  as  those  of  Saturn  for  instance,  allow- 
ing thus  of  less  aperture  for  such  difficult  work,  and 
finishing  measurement  in  a  moment,  with  a  single 
glance  at  the  object.  Finally,  we  can  by  means  of 
it  measure  the  position  of  protuberances  relative  to 
the  solar  equator,  their  height  and  diameters ;  also, 
by  simply  fixing  the  number  of  squares  where  they 
are  visible  and  the  amount,  the  smallest  displace- 
ment of  spectral  lines  will  be  likewise  measurable 
by  it. 


Its  use  is  universal  for  every  land  of  astronomical 
and  spectros copical  work ;  but  it  also  could  be  used 
for  geodetical  surveys,  giving  three  co-ordinates — 
via.,  x,  y,  and  by  their  differences  the  parallax  of 
every  point  taken  from  a  stand-line  (a  b)  of  known 
length,  from  which  parallax  may  be  deduced  the 
horizontal  parallax,  and  therefore  the  distance,  or 
the  third  co-ordinate,  s,  for  every  point  measured 
with  the  stereo-micrometer. 

I  made  also  use  of  photography  for  the  same  pur- 

Eie,  taking  with  an  orthosoopic  lens  two  views  on 
th  ends  of  the  stand-line,  and  using  plates,  on 
which  were  formerly  made  photographs  of  a  similar 
square  micrometer  from  a  drawing  on  paper  or  card- 
board. These  photographs,  well  dried,  were  covered 
again  with  a  sensitive  film  of  collodion,  and  oriented 
exactly  on  the  same  point  of  the  landscape  for  every 
image  taken.  Both  projections  of  the  landscape 
gave  x,  y  and  x1,  y'  for  both  ends  (a  and  b)  of  the 
stand-line,  and  their  differences  the  parallax  of 
every  point  (or  s),  and  the  distance  of  the  point  from 
the  optical  centre  of  the  orthosoopic  lens. 

The  shrinkage  of  the  collodion  film,  at  least  on 
albumenised  plates,  will  have  scarcely  a  perceptible 
inflaeuce  on  the  exactness  of  measurement,  inasmuch 
as  it  will  be  nearly  uniform  for  both  films,  the  first 
bearing  the  image  of  the  micrometer  and  the  second 
film,  with  the  photograph  of  the  landscape,  being 
superposed  on  the  former.  It  is  essential  to  use  always 
the  same  collodion,  of  the  same  thickness,  and  sensi- 
tised in  the  same  bath. 


SECURING  SPEED-CONES  OF 
LATHES. 

rrVBE  following  description  of  an  improved  ar- 
JL  rangement  for  engaging  and  disengaging  the 
speed-cone  of  a  lathe  with  back  motion  formed  the 
substance  of  a  paper,  by  Mr.  E.  E.  Sang,  C.E.,  read 
before  the  Royal  Scottish  Society  of  Arts. 

The  ordinary  method  adopted  for  securing  the 
speed-cone  directly  to  the  fixed  wheel  on  the  spindle 
of  a  lathe  with  a  back  motion,  is  to  have  a  notch 
made  in  the  inner  side  ol  the  speed-cone,  into  which 
notch  the  end  of  a  sliding  piece  is  made  to  fit.  This 
sliding  piece  is  connected  by  a  bolt  with  the  fixed 
wheel  on  the  spindle,  so  that  on  tightening  the  nut 
on  this  bolt,  when  the  sliding  piece  is  pressed  into 
the  notch,  the  speed-cone  is  kept  from  turning  on 
the  spindle. 


However  accurately  the  Eliding  piece  may  be 
made  to  fit  the  notch,  it,  from  use,  gradually  wears, 
the  result  being  a  shake  between  the  cone  and  the 
spindle.  This  shake  produces  a  marking  or  in- 
equality on  the  surface  of  the  work,  and  especially 
so  when  there  happens  to  be  a  break  in  the  con- 
tinuity of  the  cot. 


The  improvement  which  I  have  to  submit  to  the 
society  is  for  the  purpose  of  removing  Una  fault, 
and  is  as  follows  s— 

In  the  inner  side  of  the  speed-cone  a  circular 
groove  is  turned,  leaving  such  strength  of  metal  as 
may  be  necessary.  A  clamping  piece  is  secured  by 
a  bolt  to  the  fixed  wheel  on  the  spindle ;  the  tail  of 
this  clamp  projects  into  the  groove  in  the  speed-cone, 
and  is  kept,  when  not  in  use,  from  rubbing  on  tho 
face  of  the  groove  by  means  of  a  spiral  spring  placed 
round  the  pin  of  the  bolt.  Also,  to  prevent  the  face 
of  the  speed-cone  from  rubbing  on  the  back  of  the 
fixed  wheal  when  the  back  motion  is  in  use,  a  thin 
spring  washer  is  placed  on  the  spindle  of  the  lathe 
and  between  them.  When  the  nut  of  the  bolt  of  the 
clamping  piece  is  screwed  np  the  tail  presses  the 
face  of  the  speed-cone  on  to  the  back  of  the  fixed 
wheel,  thus  securely  fixing  them  together,  and  from 
the  nature  of  the  action  there  can  be  no  shake 
between  the  speed-cone  and  the  spindle. 

Another  advantage  is,  that  the  speed-cone  can  be 
secured  in  any  position,  not  requiring  the  operator 
to  turn  the  spindle  round  to  a  particular  place,  aa 
in  the  ordinary  method. 


THE  LEICESTER  STEAK  TRAM-CAR. 

mHE  result  of  the  trials  of  the  Leicester  steam 
JL  tram-car,  to  which  we  recently  alluded,  appear 
to  have  been  so  far  satisfactory  to  those  most 
directly  concern ed  in  its  success,  that  no  doubt 
is  expressed  as  to  the  ultimate  triumph  of  the  engi- 
neers over  the  various  difficulties.  The  engine, 
which  is  intended  to  be  shown  at  the  Philadelphia 
International  Exhibition,  possesses  the  merits  of 
being  noiseless,  and  of  consuming  its  own  smoke  and 
steam.  It  is  of  the  ordinary  locomotive  type, 
occupies  a  space  of  10ft.  by  6ft.,  and  has  two  inside 
6-inch  cylinder,  each  of  12in.  stroke.  The  appear- 
ance of  steam  is  prevented  by  the  use  of  a  patent 
condenser.  The  locomotive,  which  works  indepen- 
dently of  the  tram-oar,  is  about  four  tons  and  a  half 
in  weight,  and  is  capable  of  running  a  distance  of 
six  miles  without  a  further  supply  of  cold  water  for 
condensation.  It  runs  on  four  2ft.  steel  wheels, 
and  has  the  appearance  of  an  ordinary  tram-ear,  so 
as  to  prevent  the  possibility  of  its  frightening  horses, 
the  whole  of  the  boilers  and  machinery  being  inc'.fxed 
in  a  case,  with  glass  all  round  and  cab  top.  The 
driver  sits  in  the  centre.  The  trial  engine  is  of 
20-horse  power,  and  is  capable  of  running  at  the 
rate  of  twelve  miles  an  hour ;  it  may  be  stopped 
while  going  at  the  rate  of  six  miles  an  hour,  in  the 
short  space  of  four  and  a  half  yards.  The  engine  w 
capable  of  being  made  up  to  any  horse  power,  and 
at  the  trial  ran  up  with  ease  a  gradient  of  one  m 
twenty,  which  is  a  far  steeper  gradient  than  any 
ordinary  line  of  railway  in  England,  while  the  tram- 
cars  took  the  "  points  "  at  the  junctions  or  crossings 
with  greater  smoothness  than  with  horses  attached. 
Dry  coke  is  alone  consumed,  the  fire-box  taking  a 
sufficient  supply  of  coke  to  last  a  journey  of  four 
miles.  The  boiler  is  capable  of  bearing  a  prersure 
of  120tb.  per  square  inch.  The  cost  of  each  loco- 
motive is  abont  .£600,  the  annual  repair  and  main- 
tenance about  £30,  and  the  cost  of  keeping  and 
driving  about  7s.  per  day.  At  the  commencement 
of  the  trial,  the  engine  was  attached  to  a  w  oil-lad  en 
tram-car,  and  proceeded  on  its  way  to  Belgrave. 
There  was  a  slight  osculating  motion  in  the  car,  but 
not  greater  than  when  drawn  by  horses.  On  the 
return  journey  from  Belgrave  the  engine  was  detached 
from  the  car.  and  various  trials  of  speed  were 
engaged  in.  Afterwards  the  company  were  brought 
back  to  the  Clock  Tower,  the  trial  being  regarded  as 
most  satisfactory.  _  , 

After  the  luncheon,  Mr.  Hughes,  in  responding  to 
the  toast  of  his  health,  said  he  could  not  take  to 
himself  the  whole  credit  nor  one-eighth  of  the  credit 
of  having  invented  the  tram  locomotive.  There  was 
no  doubt  that  the  use  of  engines  on  tramways  had 
been  thought  of  very  much  by  a  great  many  minds 
for  years  past,  but  his  invention  was  not  by  any 
means  the  original  one.  He  believed,  however,  it 
would  be  the  best  that  had  yet  been  brought  out. 
The  credit  of  working  out  the  invention  was  not  doe 
to  him,  but  to  others.  There  was  one  young  man 
he  knew  who  laboured  very  hard  in  the  matter- 
viz.,  Mr.  Todd,  of  Leith.  Mr.  Todd  wrote  pamphlet 
after  pamphlet  and  took  out  patent  after  patent,  but 
being  a  young  man  he  had  not  the  experience  the 
Bubject  required,  and  instead  of  basing  his  invention 
on  the  locomotive  used  on  railways,  he  based  it  on 
the  traction  engines  used  on  roads;  he  put  the 
weight  on  one  pair  of  wheels  and  through  that  alone 
he  failed.  He  had,  however,  shown  much  skill  and 
ingenuity  ;  to  him  was  due  a  very  great  deal  of  the 
honour  of  bringing  this  subject  before  the  public, 
and  to  him  he  (Mr.  Hughes)  owed  a  great  deal  of 
the  information  which  had  brought  out  his  own  in- 
vention. Then  again,  they  had  an  invention  by  a 
gentleman  in  Edinburgh,  a  Mr.  Scott  Moncneff. 
He  brought  out  an  engine  driven  by  atmospheric 

Sressure.  Mr.  Moncrieff  had  also  given  a  great 
sal  of  attention  to  the  subject,  but  at  the  same 
time  he  fell  into  the  similar  error  of  not  following 
the  well-tried  locomotive  engine,  but  branching  out 
into  some  new  method  of  locomotion.   He,  with  t 
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knowledge  of  engines,  hit  upon  the  idea  of  condensing 
the  steam  by  means  of  cold  water,  and  he  had  no 
doubt,  though  it  seemed  like  child's  play  to  the 
public  when  they  were  told  of  it,  that  it  wonld  be 
quite  successful.  They  had  tried  their  experiment 
that  day  under  very  great  difficulties,  only  being 
able  to  commence  at  two  o'clock  that  morning,  and 
the  engine  having  sustained  some  damage  on  the 
Midland  line  in  transit.  It  was  not  able  to  go 
altogether  without  showing  some  steam  at  the 
funnel,  but  it  did  go  without  noise,  and  any  practical 
engineer  knew  that  if  the  engine  could  go  a  quarter 
of  a  mile  without  steam,  it  could  very  Boon  be  made 
to  go  the  whole  road  without  it.  He  hoped  in  a 
very  short  time  to  be  able  to  let  them  see  it  at  work 
on  the  London-road,  in  a  much  more  perfect  condi- 
tion. He  said  the  London-road  advisedly,  because 
he  knew  the  Tramway's  Company  had  set  their 
minds  upon  the  necessity  of  having  some  other  means 
of  propulsion  for  that  part  of  the  road  than  horses. 
Anybody  knew  that  the  gradient  on  that  road  was 
such  that  no  horses  ought  to  be  allowed  to  work  it. 
The  last  argument  is  one  that  might  be  extended, 
and  with  a  suitable  steam  car,  it  will  become  a  ques- 
tion whether  the  use  of  horses  in  the  hard  and  killing 
work  of  drawing  tram-cars  ought  not  to  be  abolished 
everywhere. 


SCIENTIFIC  SOCIETIES. 

ROYAL  ASTRONOMICAL  SOCIETY. 

THE  April  meeting  of  this  society  was  held  at 
Burlington  House  on  Wednesday,  the  12th ;  W. 
Huggins,  heq.,  D.CL-,  President,  in  the  chair. 

The  following  candidates  were  elected  fellows  of 
the  society : — J.  Bagnold  Smith,  Esq.,  the  Laurels, 
Chesterfield  ;  Sir  David  Salomons,  of  Broomhill, 
Tnnbridge  Wells;  W.  T.  Smedley,  Esq.,  of  20, 
Colmore-row,  Birmingham  ;  John  William  Durrad, 
Esq.,  of  12,  Lincoln-street,  Leioesceri  Jamoa  W. 
AUsup,  Esq.,  of  5,  Eastcombe  Villas,  Blackheath  ; 
and  the  Rev.  Joseph  Ferguson,  of  108,  Lupin-street, 
Birmingham. 

A  paper  by  M.  Flamarion  was  read,  containing  a 
list  of  stars  beyond  the  ordinary  limit  of  distance, 
inserted  as  double  stars  in  Sir  John  Herschel's  gene- 
ral catalogue.  M.  Flamarion  had  picked  out  all  the 
stars  in  which  one  companion  was  much  larger  than 
the  other,  or  in  which  the  comes  was  so  inconspicuons 
that  the  stars  are  generally  spoken  of  as  a  single 
star.  It  appears,  however,  that  Sir  John  Herscnel 
in  compiling  his  catalogue  has  ineluded  all  stars 
which  were  given  by  Smyth  in  his  celestial  cycle, 
and  they  cannot  therefore  be  fairly  called  errors. 

Mr.  Penrose  described  an  instrument  for  calculat- 
ing the  sides  and  angles  of  spherical  triangles.  It 
consisted  of  two  wooden  semi-circles,  which  could 
be  fixed  at  any  angle,  and  a  graduated  arm,  moving 
on  a  universal  joint,  which  could  be  slid  along  one 
of  the  semi-circular  arcs.  The  graduated  arm  was 
then  made  use  of  to  measure  the  cord  of  the  third 
side  of  the  triangle.  The  instrument  which  was 
shown  by  Mr.  Penrose  was  ronghly  constructed, 
but  he  had  been  able  to  calculate  spherical  triangles 
with  it,  obtaining  answers  only  a  few  minutes 
in  error.  He  thought  that  the  instrument  would 
be'  very  useful  for  checking  more  exact  calcula- 
lation,  or  for  quickly  solving  questions  where  no 
great  degree  of  accuracy  was  required.  When  two 
sides  and  the  included  angle  were  given  the  third 
side  was  obtained  with  one  operation.  For  other 
problems  two  operations  were  required,  or  the  polar 
or  supplemental  triangle  might  be  made  uce  of. 
r  Captain  Toynbee  said  that  he  had  made  use  of 
the  instrument  and  was  surprised  at  the  rate  at  which 
problems  in  spherical  trigonometry  could  be  solved 
with  it.  The  instrument  was  more  portable,  and 
was  capable  of  a  much  greater  degree  of  accuracy 
than  the  slate  globe  and  protector,  which  was  fre- 
quently used  by  sea-going  men  for  checking  their 
lunar  and  other  calculations.  He  had  set  some 
problems  to  his  friend,  Mr.  Penrose,  and  the 
accuracy  of  his  answers  bad  quite  surprised  him  ; 
and,  no  doubt,  if  the  instrument  were  made  in  brass 
it  would  be  still  more  exact,  and  probably  also 
more  portable.  He  thought  that  such  an  instru- 
ment would  be  of  great  use  in  discussing,  for  ex- 
ample, observations  of  meteors,  in  which  a  good 
many  calculations  but  no  great  degree  of  precision 
were  required. 

A  paper  by  the  Bev.  T.  W.  Webb  was  read, 
describing  some  observations  of  the  two  exterior 
satellites  of  Uranus,  which  had  been  made  by  Mr. 
Isaac  Ward,  of  Belfast.  Mr.  Ward's  instrument 
is  a  refractor  by  Wray,  of  only  43  inches  aper- 
ture. But  he  had  apparently  succeeded  on  some 
dozen  evenings  during  the  month  of  January,  Feb- 
ruary, and  March,  in  picking  up  both  the  outer 
satellites,  Titania  and  0 heron.  A  table  was  given 
showing  the  position-angles  and  distances  as  esti- 
mated by  Mr.  Ward.  They  had  been  made  without 
previous  reference  to  any  ephemeris.  And  in  parallel 
columns  were  set  out  the  position-angles  and 
distances  of  the  two  satellites  as  taken  from  Mr. 
Marth's  ephemeris  published  in  the  Astronomical 
Register,  the  coincidences  were  such  that  there 
seemed  little  room  for  doubt  that  Mr.  Ward  had 


really  been  observing  the  satellites  and  not  small 
stars  in  the  neighbourhood  of  the  planet.  Mr. 
Webb  had,  with  his  9  3  inch  reflector,  just  glimpsed 
one  of  the  satellites  on  the  night  of  the  21th  of 
March.  He  said  of  it,  "  I  had  occasional  glimpses 
with  a  power  of  212  as  a  very  minute  point  of  light, 
which,  though  of  the  most  evanescent  character, 
always  when  visible  occupied  the  same  position, 
and  on  referring  to  Mr.  Marth's  ephemeris  the 
next  morning  I  found  that  the  point  of  light  I  had 
noticed  was  within  blundering  of  Titania." 

Mr.  Lassell  said  that  the  observation  of  the 
satellites  of  Uranus  with  a  4#n.  telescope  was  cer- 
tainly very  remarkable  if  it  turned  out  to  be  a 
fact.  It  was  quite  possible,  but  he  should  attribute 
it  to  the  extraordinary  excellence  of  Mr.  Ward's 
eye.  There  was  evidence  which  certainly  could  not 
be  doubted  that  some  people  had  seen  the  satellites 
of  Jupiter  with  the  naked  eye.  He  thought  that 
it  was  auite  possible  that  Mr.  Webb,  who  he 
knew  had  exceptionally  good  sight,  might  see  them 
with  a  8ilver-on-glasB  reflector  of  9  inches  aper- 
ture, but  he  thought  that  even  with  such  a  tele- 
scope he  would  probably  only  be  able  to  see  them 
under  the  most  favourable  circumstances.  He 
would  be  glad  to  know  whether  Mr.  Ward  had 
tabulated  every  observation  that  he  had  made,  or 
whether  he  had  only  selected  those  which  on  re- 
ference afterwards  turned  out  to  agree  with  the 
ephemeris. 

The  President  remarked  that  it  did  not  seem  that 
Mr.  Ward's  observations  had  depended  on  excep- 
tionally clear  nights,  because  there  was  a  long  list 
of  dates.  He  appears  to  have  been  able  to  catch  sight 
of  them  on  any  night  of  ordinary  clearness. 

Mr.  Marth  said  that  these  observations  showed 
that  it  was  the  duty  of  every  one  possessing  tele- 
scopes of  between  4  and  lOin.  aperture  to  try  at  once 
whether  they  could  sea  the  satellites.  He  must  con- 
fess that  he  was  himself  somewhat  sceptical  about 
the  observations.  He  did  not  know  what  was  the  limit 
of  aperture  with  which  the  satellites  had  been 
observed  on  former  occasions.  He  believed  that 
Lamont,  of  Munich,  had  seen  them  with  a  nine 
and  a  half  inch,  but  he  thought  that  Mr. 
Lassell  had  not  been  able  to  see  them  with  his  9in., 
whioh  was  an  exceptionally  good  instrument.  He 
would  like  to  know  all  the  details  with  regard  to 
these  observations,  especially  as  Mr.  Lassell  had 
suggested  whether  these  were  only  selected  observa- 
tions. 

Mr.  Lassell  said  that  he  had  never  seen  the  satel- 
lites with  his  9in.,  but  he  had  never  seriously  looked 
for  them,  because  whenever  there  was  a  chance  of 
seeing  the  satellites  he  had  made  use  of  a  larger  tele- 
scope. 

Mr.  Talmage  said  that  daring  the  last  fortnight 
he  had  looked  at  Uranus  with  Mr.  Barclay's  lOin. 
refractor,  and  it  was  only  with  the  greatest  difficulty 
that  he  could  see  the  second  satellite. 

The  President  said  that  from  his  own  experience 
he  could  see  that  the  satellites  were  just  visible  with 
an  8in.  refractor.  Some  years  ago  be  had  bought  a 
very  fine  8in.  object-glass  of  Alvau  Clark,  whioh  had 
been  the  property  of  Mr.  Dawes.  For  one  or  two 
years  he  had  been  in  constant  correspondence  with 
Mr.  Dawes,  and  he  had  frequently  sent  him  test 
objects  to  look  for.  On  one  or  two  occasions  he  had 
with  great  difficulty  seen  some  points  of  light  near 
Uranus,  which  Mr.  Dawes  regarded  as  the  satellites. 
He  felt  much  indebted  to  Mr.  Webb  for  having 
brought  the  matter  before  the  society,  because  it 
would  make  the  posesssors  of  small  telescopes  endea- 
vour to  bring  a  greater  number  of  objects  within 
their  range. 

Mr.  Green  described  some  observations  of  his, 
of  the  dark  limb  of  Venus.  He  said  that  he  wished 
to  draw  the  attention  of  observers,  during  the 
coming  quadrature,  to  the  visibility  of  the  dark 
limb.  He  described  how  he  had  frequently  thought 
that  he  had  seen  the  whole  contour  of  Venus  com- 
pleted upon  the  sky,  but  on  bringing  the  bright  part 
of  the  disc  behind  an  opaque  bar  in  the  eyepiece  he 
had  entirely  lost  sight  of  the  dark  limb.  He 
wished  that  other  observers  would  try  the  same  ex- 
periment during  the  coming  quadrature.  He  be- 
lieved that  it  would  be  found  that  the  appearance  of 
the  dark  limb  was  only  an  optical  illusion. 

The  meeting  adjourned  at  half-past  nine  till 
Friday,  the  12th  of  May. 


Watches  and  Clocks.— The  recent  discussion 
on  English  and  foreign  watches  and  clocks  has 
done  something  to  offend  the  national  amour  propre 
of  some  of  our  readers.  It  is  astonishing,  when 
we  look  at  the  figures,  to  find  what  a  number  of 
rubbishy  Swiss  and  other  foreign  watches  are  sold 
in  this  country,  and  recollect  that  after  all  a  good 
sound  English  lever  can  be  had  nowadays  at  a 
moderate  price.  Probably  no  man  in  tho  country 
has  done  more  to  bring  a  good  watch  within  the 
reach  of  the  British  workman  thau  Mr.  Wheeler, 
of  Preston,  whose  name  is  well  knowu  on  every 
railway  in  the  kingdom.  His  catalogue  contains 
statements  that  will  probably  net  as  a  caution  to 
those  about  to  buy  a  watch,  and  explaining  as  it 
does  the  varieties  of  construction  act  as  a  guide  to 
the  purchaser  of  what,  if  it  does  not  keep  "time,  is 
worse  than  useless. 


SCIENTIFIC  NEWS. 

THE  council  of  the  Royal  Society  has  recom- 
mended to  the  Society  the  election  of  the 
following  15  gentlemen,  and  unless  something 
very  extraordinary  occurs  they  will  accord- 
ingly be  elected  on  the  1st  of  June : — Captain 
Abney,  R.E.,  Prof.  H.  E.  Armstrong,  the  Bev. 
W.  B.  Clarke,  of  New  South  Wales,  Mr.  J.  Croll, 
Mr.  E.  Dunkin,  Prof.  Erichsen,  Dr.  Ferrier, 
Col.  Lane-Fox,  Prof.  A.  H.  Garrod,  Mr.  R.  B. 
Hayward,  Mr.  C.  Meldrum,  of  Mauritius,  Mr. 
E.  J.  Reed,  C.B.,  Prof.  Rutherford,  Consul  R. 
Swinhoe,  formerly  of  Formosa,  and  Prof. 
Thorpe,  of  the  Yorkshire  College  of  Science. 

The  British  Association  for  the  Advance- 
ment of  Science  is  to  be  invited  to  Dublin  in 
1878,  by  which  time  it  is  expected  that  the 
great  Vienna  refractor  will  have  been  com- 
pleted by  Mr.  Grubb.  The  Lord  Mayor  and 
the  Corporation,  the  Royal  Dublin  Society,  and 
the  Board  of  Trinity  College  will  unite  in. 
making  the  requisite  arrangements  to  receive 
the  association. 

It  has  been  arranged  that,  during  the  exhi- 
bition of  scientific  apparatus  at  South  Ken- 
sington, conferences  shall  be  held  as  follows : 
— Physics  (including  astronomy),  on  May  16, 
19,  and  24 ;  Mechanics  (with  pure  and  applied 
mathematics),  May  17,  22,  and  25 ;  Chemistry, 
May  18  and  23;  Biology,  May  26  and  29; 
Physical  Geography,  Geology,  Mineralogy, 
and  Meteorology,  May  30,  June  1,  and  2. 
Besides  discussions  upon  and  descriptions  of 
the  various  important  instruments,  it  is  pro- 
posed to  deliver  addresses  in  the  sections,  so 
that  we  shall  probably  have  a  feoble  imitation 
of  the  British  Association  in  the  early  summer, 
with  the  advantage  (or  disadvantage  P)  that 
the  meetings  will  be  held  in  town. 

A  large  and  important  meeting  assembled 
last  week  to  hear  Lieut.  Cameron  give  a  brief 
account  of  his  adventures  before  the  Royal 
Geographical  Society,  and  to  see  him  wearing 
the  gold  medal,  the  greatest  honour  the  society 
has  to  award. 

The  petition  of  Mr.  Henwood,  the  naval 
architect,  states  that  in  1806-7  he  invented 
methods  of  converting  wooden  ships  into- 
armour-clad  sea-going  turret  vessels,  and  sent 
the  plans  in  to  the  Admiralty.  He  has  re- 
cently discovered  that  his  designs  were  altered, 
and  "  thereby  made  absurd  and  ridiculous :" 
hence  their  rejection  by  the  Admiralty.  Some- 
thing of  a  similar  kind,  ib  will  be  remembered, 
occurred  to  Brunei  when  he  sent  in  his  pro- 
posals for  fitting  the  screw  propeller  to  One  of 
the  vessels  of  the  navy.  If  the  facts  are  as 
stated,  it  is  to  be  hoped  that  Mr.  Henwood  will 
obtain  a  full  inquiry,  and  if  it  should  result  in 
the  unmasking  of  the  offending  official  so- 
much  the  better.  Whether  or  not  Mr.  Hen- 
wood's  designs  possessed  any  merit,  it  cannot 
be  tolerated  that  the  servants  of  the  Admiralty 
should  be  allowed  to  exercise  their  ingenuity 
on  plans  intrusted  to  them  for  their  superiors. 

The  wood  pavement,  though  more  costly 
than  the  asphalte,  is  gradually  beating  the 
latter  t>ut  of  the  City.  The  Commissioners  of 
Sewers  last  week  determined  to  repave  Leaden- 
hall-street  with  wood  in  lieu  of  the  asphalte  at 
present  laid  down.  Meantime  very  little  has 
been  done  to  utilise  asphalte  for  foot  pave- 
ments, for  which  it  seems  well  adapted. 

The  Metropolitan  Board  of  Works  have 
declined  to  undertake  the  further  embanking 
of  tbe  Thames,  or  even  to  raise  the  banks; 
but  as  in  view  of  tho  high  tidc3,  something 
must  be  done,  they  have  determined  to 
strengthen  the  hands  of  the  vestries  and  dis- 
trict boards  to  enable  them  to  curry  out  tho 
necessary  works.  The  result  will  be  that  each 
local  body  will  do  as  it  likes,  and  a  gap  will 
be  left  for  the  benefit  of  the  inhabitants  of 
the  low-lying  portions  of  the  Surrey  side  of  the 
Thames. 

Mr.  A.  C.  Henderson  has  obtained  a  patent 
for  "  aerial  vessels."  The  vessel  is  suspended 
to  the  axes  of  two  wheel  propellers,  which 
consist  of  large  air-tight  and  water-tight 
drums  of  sufficient  size  to  always  support  the 
vessel  above  water,  the  axis  of  each  wheel 
being  independent  and  worked  by  a  separate 
engine.   The  "  machines  "  giving  the  motive 
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power  are  to  be  of  such  power  that  when 
worked  at  a  mean  speed  the  vessel  will  be  pro- 
pelled at  a  i  ate  not  hitherto  attained. 

•  In  a  paper  on  the  origin  of  the  Manx  tail- 
leu  cats,  read  by  Mr.  Lawson  Tait  before  the 
Birmingham  Natural  History  and  Microscopical 
Society,  the  author  attributed  the  phenomenon 
to  a  brood  suffering  from  spina  bifida,  which, 
assisted  by  surrounding  conditions,  in  time 
ultimately  became  an  established  healthy 
variety.  Mr.  Tait  said  that,  in  all  probability, 
the  human  race  lost  the  tail  by  a  similar 
process. 

An  interesting  archaeological  discovery  has 
been  made  by  Dr.  Bernard,  of  Belfort.  Some 
workmen  blasting  in  a  quarry  of  Jurassic  lime- 
stone in  that  neighbourhood  exposed  an  open- 
ing to  a  cavern  or  vault,  which,  on  examina- 
tion, was  found  to  contain  a  number  of  skulls 
and  other  human  bones,  but  apparently  it 
has  no  communication  with  the  outer  world. 
From  the  appearances  presented  and  the  sur- 
rounding circumstances,  it  would  seem  that 
the  bones,  which  are  deposited  with  a  certain 
regularity  and  order,  must  have  been  placed 
in  the  cave  prior  to  the  geological  phenomena 
which  have  produced  the  present  aspect  of  the 
site.  Flint  knives,  carved  stone  rings,  vases 
of  black  clay,  and  a  seat  formed  of  woven  reeds 
have  already  been  found.  A  number  of  smaller 
caverns  communicate  with  the  larger,  forming 
a  veritable  necropolis.  A  committee  has  been 
formed  to  take  charge  of  the  work  of  explora- 
tion. 

About  4,500.000  cubic  metres  of  rain  fell 
over  Paris  in  29  days  during  the  recent  floods, 
and  an  examination  of  samples  led  to  the  esti- 
mate that  9,000  kilogrammes  of  ammonia 
were  washed  down  with  it,  containing  sufficient 
nitrogen  for  a  forest  that  would  cover  the 
whole  of  Paris.  The  question  has  often  been 
raised  whence  plants  get  their  nitrogen,  and 
the  above  figures  help  to  explain  it.  The  rain 
was  also  estimated  to  contain  88,000  kilo- 
grammes of  mineral  substances,  amongst  them 
being  globules  of  iron  of  meteoric  origin. 

We  are  informed  by  the  Ores  ham  Professor 
f>f  Astronomy  (the  Bev.  E.  Ledger,  M.A., 
F.R.A.S.),  that  the  course  of  lectures  which 
he  proposes  to  deliver  in  the  theatre  of  Gres- 
ham  College,  at  6  p.m.,  on  the  evenings  of 
April  24th,  25th,  26th,  and  27th,  and  which 
will  be  free  to  the  public,  will  be  upon  sidereal 
astronomy,  with  especial  reference  to  the 
magnitudes,  the  distances,  the  proper  mo- 
tions, orbits,  and  colours  of  the  stars.  The 
next  course,  which  will  be  delivered  on 
May  22nd,  23rd,  24th,  and  25th,  will  treat 
mainly  of  the  nebulae,  with  some  reference  to 
spectrum  analysis. 

The  profound  psychology  of  Shakespeare, 
even  where  it  embraces  matters  of  medical 
science,  often  exoites  one's  admiration.  Still 
his  writings  are  not  without  medical  errors, 
though  these  are  very  few.  Thus,  as  M. 
Onimus  points  out  in  the  Revue  des  Deux  Mondes, 
the  poisonous  action  of  henbane,  as  depicted 
by  the  ghost  in  '*  Hamlet,"  is  far  from  exact ; 
it  is  impossible  that  this  substance  poured  into 
the  ear  of  a  sleeping  man  could  immediately 
produce  ulcers  and  cause  death.  Shakespeare 

Secifies  with  care  the  nature  and  effects  of 
e  poison,  and  thus  lays  himself  open  to  such 
criticism.  But  his  greatest  mistake  is  in  the 
scene  where  Desdemona  is  suffocated  by 
Othello  with  the  pillow.  The  death  |is  repre- 
sented as  solely  by  asphyxia ;  no  other  kind  of 
violence  is  used.  If  the  mechanical  cause 
were  removed,  life  would  immediately  return, 
even  though  the  asphyxia  were  nearly  complete. 
Any  one  deprived  of  air  some  time  would  yet 
escape  death  if  he  could  respire  again.  Now, 
after  being  suffocated,  Desdemona  protests 
her  innocence,  and  excuses  Othello.  If  she 
could  speak,  of  course  she  breathed,  and  if 
she  breathed,  it  was  impossible  she  should  die 
asphyxiated.  We  can  readily  suppose  Shake- 
speare would  be  averse  to  making  Desdemona 
die  by  a  bloody  act,  which  would  mutilate  the 
fair  form.  But,  as  the  matter  stands,  the  last 
words  of  Desdemona  should  have  been  sup- 
pressed. 

A  curious  note  has  recently  been  communi- 
cated to  the  Medico-Psychologies  1  Society,  of 
Paris,  by  Dr.  Ponza,  physician  in  the  lunatic 


asylum  of  Alessandria,  in  Italy.  It  refers  to 
the  effects  of  colour  on  mental  disease.  The 
following  are  examples  of  the  facta  cited : — 
A  taciturn  and  melancholy  lunatic,  who  rarely 
ate  of  his  own  accord,  was  made  to  lie  down  in 
a  room  with  red-glass  windows,  and  the  walls 
painted  red.  In  three  hours  he  was  lively  and 
gay,  and  asked  for  food.  Another  patient  was 
accustomed  to  pass  the  day  with  his  hands 
contracted  over  his  mouth  to  keep  out  poisoned 
air.  He  lay  down  for  a  time  in  the  same  red 
room.  The  following  day  he  ate  heartily,  and 
from  that  time  forth  was  cured.  A  violent 
maniac,  for  whom  a  straight-jacket  was 
necessary,  was  kept  in  a  room  with  blue  glass 
and  walls ;  in  an  hour  he  was  much  calmer. 
Another  mad  person  was  cured  by  being  kept 
in  a  violet  room.  Dr.  Ponza  considers  the 
treatment  might  be  applied  in  various  cases 
of  nerve  disease,  such  as  chorea,  hysteria, 
epilepsy,  Ac,  and  he  thinks  the  violet  colour 
adapted  to  give  the  best  results.  It  is  known  to 
have  a  very  marked  influence  on  animals  and 
plants;  the  former  fatten  rapidly  in  violet  light, 
and  plants  under  a  cover  of  violet  glass  grow 
with  unwonted  vigour.  Following  P.  Secchi's 
advice.  Dr.  Ponza  constructs  his  coloured 
chambers  with  an  eastern  or  southern  ex- 
posure. 

The  question  of  the  utilisation  of  sewage 
water  has  anew  been  occupying  attention  in 
the  Paris  Academy,  a  propos  of  the  discovery 
of  a  large  bed  of  kaolin  in  the  department  of 
Mayenne.  It  is  known  that  sulphate  of  alumina 
has  often  been  proposed  for  precipitating  or- 
ganic matters  contained  in  sewage  water,  and 
that  experiments  on  a  large  scale  have  been 
made  in  reference  to  this.  M.  Cagnant,  the  dis- 
coverer of  the  kaolin  deposit,  thinks  that  the 
possibility  of  manufacturing  the  salt  at  a  lower 
price  than  has  ruled  hitherto,  offers  new 
hope  for  a  successful  application  of  the  pro- 
cess. M.  Bel  grand,  however,  remarked  that 
the  price  of  the  reagent  is  not  the  only  ele- 
ment which  has  hitherto  led  to  rejection  of  the 
system  of  chemical  precipitation;  the  con- 
struction of  sufficient  basins  for  treatment  of 
the  enormous  quantity  of  water,  furnished 
daily  by  the  capital  would  involve  expense  out 
of  proportion  to  the  products  obtainable  from 
it ;  and  the  removal  of  the  deposits  formed  in 
these  basins  would  involve  great  labour ;  and 
would,  from  the  health'point  of  view,  be  as  in- 
jurious as  the  abandonment  of  the  sewage 
water  to  the  river  bed.  In  view,  then,  of  the 
volume  of  water  to  be  treated  he  still  con- 
siders the  best  way  is  to  use  this  water  itself 
as  a  vehicle  for  the  fertilising  matter  it  con- 
tains, and  that  the  mode  of  irrigation  is  at 
present  the  only  really  practicable  one,  pro- 
vided a  sufficient  surface  of  land  can  be  had. 

The  law  of  variation  of  temperature  in  the 
different  layers  of  the  atmosphere  is  very  im- 
perfectly understood  as  yet  and  the  problem 
to  be  solved  is  far  from  being  a  simple  one.  In 
an  interesting  paper  on  the  subject,  by  M. 
Mendeleef,  of  8t.  Petersburg  (in  Archives  des 
8ciene$a),  the  importance  of  accumulating  ex- 
perimental data  is  urgent.  He  advocates  the 
construction  of  balloons  containing  at  least 
2,000  to  8,000  cubic  metres  of  hydrogen,  and 
having  the  form  of  a  double  cone  (the  Beams 
of  spherical  balloons  render  them  too  heavy, 
and  offer  too  little  guarantee  of  resistance). 
The  observers  should  be  in  a  hermetically 
sealed  inclosure  constantly  filled  with  air  at 
the  ordinary  pressure— e.g.,  an  elliptic  caout- 
chouc vessel  firmly  inclosed  with  cords,  and 
having  a  valve  and  a  reservoir  of  compressed 
air.  It  is  desirable,  too,  to  have  light  regis- 
tering apparatus,  which  might  inscribe,  during 
ascent,  the  weather,  the  pressure,  the  tem- 
porature,  the  humidity,  Ac.  The  lower  layers 
of  atmosphere  could  be  observed  with  a  captive 
aerostat. 

In  the  same  number  of  the  Archives  Prof. 
Wortmonn,  of  Geneva,  contributes  a  paper  on 
the  radiomoter  question,  which  has  excited  so 
much  interest  of  late.  His  experiments  lead 
him  to  believe  that  the  movements  of  the  ap- 
paratus are  attributable  to  dilation  of  gaseous 
substances  under  weak  pressure. 

A  new  kind  of  revolver  has  lately  been 
patented  in  Prussia  by  the  engineers,  Chamelot 
and  Delvigne.   It  is  so  arranged  that  in  a  few 


seconds  it  can  be  taken  to  pieces,  and  just  as 
quickly  put  together  again.  When  it  is  wished 
to  take  it  asunder,  one  has  merely  to  press 
strongly  at  a  certain  part  of  the  barrel,  where- 
upon one  shell  of  it  springs  back  and  lays  open 
the  whole  internal  mechanism;  of  which  the 
springs,  lever,  Ac,  can  be  easily  taken  out  with 
the  finger,  and  as  easily,  and  without  the  aid 
of  a  tool,  put  together  once  more  in  their  places. 

The  office  of  statistics  of  German  railways 
has  just  published  the  official  list  of  accidents 
which  have  occurred  during  1875  on  the  whole 
of  the  German  system,  exclusive  of  the  Bavarian 
lines.  The  following  are  the  principal  figures : — 
755  cases  of  running  off  the  rails  and  collision 
with  trains  in  motion ;  1,876  with  trains  at 
rest;  1,250  accidents  of  various  kinds,  which 
were  followed  by  interruption  of  the  regular 
service.  These  accidents  have  cost  the  lives 
of  609  persons ;  1,545  persons  have  been  more 
or  less  severely  injured.  It  is  estimated  that 
one  passenger  is  killed  for  every  11,402,067 
passengers  conveyed,  and  one  passenger  in- 
jured for  every  2,448,800.  The  proportion  of 
the  accidents  to  the  number  of  trains  is  one  for 
every  5,394  passenger  trains,  and  one  for  2,290 
goods  trains. 

The  employment  of  zinc  as  a  means  of  pre- 
venting incrustation  in  boilers  has  recently 
been  made  the  subject  of  fresh  experiment  in 
the  central  workshop  of  the  Main  Neckar 
Bail  way  at  Darmstadt.  Among  the  conclusions 
arrived  at  are  these : — The  action  is  un  mis  take- 
able.  The  zinc  should  be  introduced  in  a  pul- 
verised form.  It  should  be  brought  into  the 
lower  water  layers,  yet  not  so  deep  as  that  the 
precipitated  solid  mattere  should  form  on  it. 
It  is  well  not  to  allow  the  boiler  to  be  in  action 
longer  than  3  or  4  months,  and  then  to  subject 
it  to  a  thorough  cleaning,  which  is  easy,  as  only 
slime  is  present.  For  the  square  metre  of 
heating  surface  about  0  24k.  of  zinc  is  required 
per  month.  It  is  all  one  whether,  for  a  given 
time  of  working,  the  required  amount  of  zinc 
is  introduced  in  successive  portions  or  alto- 
gether at  the  commencement. 

A  correspondent  had  lately  to  be  elected  by 
the  French  Academy  in  the  section  of  geo- 
metry, and  the  first  candidate  proposed,  en 
premiire  ligne,  was  Professor  Borchaert,  of 
Berlin.  At  this  some  members  of  the  Academy 
grumbled,  and  there  shortly  appeared  a  signi- 
ficant note,  pointing  out  that  the  section  had 
at  presen:  tour  correspondents  —  viz.,  MM. 
Newmann,  of  Ednigsberg,  Sylvester,  of  London, 
Weierstrass,  of  Berlin,  and  Kronecker,  of 
Berlin  —  three  representatives  of  Germany, 
and  no  Frenchman  ;  and  here  was  a  fourth 
German  to  be  elected.  "Germany,"  it  was 
said,  "  will  be  the  first  to  feel  surprise  that  we 
should  show  towards  her  an  excessive  conde- 
scendence, to  the  exclusion  of  other  nations." 
The  circular  recommended  some  other  names 
outside  of  Germany,  The  election  fell  (as  our 
readers  may  be  aware)  on  Mr.  Spottiswoode. 

A  new  instrument  for  immediate  enlarge- 
ment or  reduction  of  designs  or  pictures  has 
lately  been  invented  by  M.  Guenn,  of  Paris, 
and  is  reported  on  approvingly  by  M.  Salvetat 
to  the  French  8ocidt6  d' Encouragement.  The 
apparatus  is  called  a  circular  pneumatic  panto- 
graph,  and  it  is  based  on  the  elasticity  of 
caoutchouc.  A  circular  plate  is  fixed  on  the 
top  of  a  8 crew  supported  vertically  on  the  top 
of  a  solid  metallic  base.  Between  the  plate 
and  the  base  a  second  circular  metallic  plate 
can  be  moved  op  or  down  by  means  of  a  nut. 
On  the  upper  plate  is  spread  a  circular  piece  of 
caoutchouc,  the  rim  of  which  is  brought  round 
to  the  lower  plate  and  fastened  to  it.  On  the 
caoutchouc  plate  is  formed  the  drawing  or 
design  it  is  wished  to  enlarge.  It  is  easy  to 
see  that  by  moving  the  lower  plate  down  or 
up  with  the  screw  the  size  of  the  picture  can 
be  altered  at  will ;  the  greatest  increase  will 
correspond  to  the  total  course  of  the  lower 
plate  from  the  top  to  the  bottom  of  the  screw. 
The  drawing  is  first  made  with  an  oily  ink  on 
paper  and  transferred  to  the  caoutchouc  by 
rolling  (the  ink  being  kept  soft  by  heating). 
M.  Guerin  has  a  modification  of  the  appa- 
ratus, fitting  it  for  a  direct  transfer  to  litho- 
graphic stone.  The  arrangement  generally 
should  prove  useful  in  various  ways  to  ama- 
teurs, artists,  designers,  Ac. 
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LETTERS  TO  THE  EDITOE. 


[We  as  not  hold  ourmlee*  reeponsfbU  for  tke  opinion*  of 
em r  oorrwpondent*.  The  editor  rMfMe^tUy  reoueeu  that  all 
aMMMMiM  sfcotUd  U  drawn  np  «j  briejty  <u  possible.] 

JB  eommmMCoKon*  »KouUt  be  addrmwd  to  the  Alitor  0/  the 
1««UM  Mkchaxic,  31,  Tarietock-etreet,  Ooveat-oarden, 
W.C. 

AU  Ckeytm  and  PoU-ofLu  Orden  to  be  made  payabU  to 
J.  Punoii  Bowiue. 

%*  In  order  to  facilitate  nfimun,  Correspondents,  *ch*n 
mpmkmg  of  any  Letter  previously  vneerted,  will  oblige  by 
mentioning  the  number  of  the  Letter,  at  «mU  at  the  page  on 
•Men  it  appear*. 

**I  would  h»ye  everyone  writ*  what  he  knows,  and  a* 
much  aa  he  knows,  but  no  more:  and  that  not  In  this 
•nlj,  bat  in  all  other  subjects :  For  inch  a  person  may 
hare  aome  particular  knowledge  and  experience  of  the 
'  re  of  such  a  person  or  such  a  fountain,  that  aa  to 
-  things,  knows  no  more  than  what  everybody  does, 
I  yet.  to  keep  a  clutter  with  this  little  pittance  of  his, 
wOl  undertake  to  write  the  whole  body  of  physioks  :  ft  rice 
from  whence  great  inoonrenlencea  derira  their  original." 
— Montoione'i  £s*av*. 


»  OPHIUCHI  —  8IBIUB — A  8-INCH  OB- 
JECT .  GLASS  AND  «  ORIONI8  — 
ANCIENT  NOTIONS  OP  LIGHT  — 
aK FLECTION  OF  LIGHT— RINGS  AND 
CROSS  OF  CEY8TALB  UNDER  POLA- 
HI8ED  LIGHT  —  SPECULUM-GRIND- 
ING. "NB  SUTOR."  AO.— THE  ROYAL 
ALBERT  HALL -NORTH  AND  SOUTH 
LINE  FOR  A  VANE  — WHAT  IS  A 
"DOUBLE"  STAR  P  —  THE  MINOR 
PLANETS. 

110782.]— Ik  replying  to  query  24697  (Vol.  XXII., 

r438),  on  p.  451  of  the  volume  ia  which  it  appeared, 
was  only  able  to  give  the  measurements  of 
t  Ophiuchi,  made  in  1866,  as  the  latest  with  which  I 
was  then  acquainted.  Should  this,  however,  chano  e 
to  meet  the  eye  of  my  querist,  "J.  H.  P.,  Dunedin," 
lean  now  supplement  the  information  I  gave  him 
(loo.  cit.)  from  two  recently-published  catalogues, 
those  of  Messrs.  Wilson  and  Seabroke  and  of  Mr. 
Gledhill.  Beginning  with  Mr.  Seabroke'a  measure- 
ments, we  have 

Pos.,249°-4.    Distanoe,  1"  64.    Epoch,  1874-63 ; 
while  Mr.  Gledhill  gives  as  the  result  of  his  obser- 
vations— 

Po8.,248°-5.   Distance,  lw66.   Epoch,  1874  80. 

Absence  from  home  (and  necessarily  from  my 
observatory)  has  precluded  me  from  observing 
Strins  (as  requested  by  "Southampton,"  in  reply 
25358,  p.  47)  up  to  the  present  time ;  but,  pending 
my  obtainment  of  a  view  of  that  star,  I  may  point 
oat  that  your  correspondent  is  creating  difficulties 
for  himself.  He  speaks  as  though  he  conceived 
that  we  were  viewing  the  orbit  of  the  comes  to 
Sirius  in  plan — or,  in  other  words,  as  if  the  plane 
of  that  orbit  were  necessarily  accurately  at  right 
aagles  to  onr  line  of  sight ;  moreover  appearing  to 
imagine  that  the  orbit  itself  must  be  circular  and 

3a ably  performed  about  the  primary.  Now  not  one 
these  conditions  obtains,  and  a  very  simple  expe- 
riment may  tend  to  show  "  Southampton  how  all 
his  perplexity  has  arisen  from  the  tacit  assumption 
that  they  do.  The  experiment  is  this :  Let  him 
thread  ahead  upon  a  piece  of  copper  wire,  and  bend 
the  latter  into  a  circle ;  then,  pro  hao  vice,  we  may 
consider  the  wire  to  represent  the  orbit  of  Siriua'a 
companion.  If  now  he  will  hold  bis  wire  circle  at 
arm's  length  in  such  a  way  that  its  plane  shall  be 
parallel  to  that  of  the  wall  of  his  room,  and  carry 
the  bead  evenly  round  it,  the  latter  will,  quite 
evidently,  apparently  describe  a  circle  on  the  wall, 
as  referred,  say,  to  the  pattern  on  it.  Having  done 
this,  let  him  tilt  his  circle  so  as  to  view  it  nearly 
edgeways,  and,  once  more  causing  his  bead  to  travel 
round  it,  mark  what  path  such  bead  now  appears  to 
describe  on  the  paper  pattern.  He  will  very  speedily 
ascertain  that  it  will  be  that  of  an  extremely  elon- 
gated ellipse,  in  which  the  bead's  motion  will  be 
anything  but  apparently  equable.  I  have  for  sim- 
plicity assumed  that  the  orbit  of  our  hypothetical 
companion  is  circular ;  but  if  it  be  really  elliptical 
and  not  merely  so  from  projection),  then, 
aa  "  Southampton  "  probably  knows,  the  comes  will 
move  most  rapidly  when  it  is  in  Periastre,  and  most 
slowly  at  the  opposite  part  of  its  path,  wholly  irre- 
spectively of  the  angle  which  the  orbit's  plane 
makes  with  the  line  of  sight.  With  reference  to  the 
question  with  which  reply  25358  concludes,  I  need 
merely  say  that  in  the  first  place  we  have  no  proof 
whatever  that  the  companion  to  Sirius  shines  by 
reflected  light ;  and,  in  the  next,  that,  if  it  does,  its 
position  in  the  orbit  derived  from  ica  successive 
positions  as,  so  far, [observed,  would  not  "account 
for  its  non-visibility  for  some  years  prior  to  1861." 
(Since  writing  the  above  I  have  made  a  futile  attempt 
to  observe  the  companion  to  Sirius,  but  the  bright 
twilight  and  a  high  E.S.E.  wind  in  combination 
effectually  prevented  me  from  even  glimpsing  it.) 

A  good  many  people  besides  myself  may  well 
thank  "  W.  G.  P.r'  for  letter  ,10707  (p.  93),  as  it 
will  (or  ought  to)  save  them  from  wasting  their 


money  on  instruments  advertised  to  do  what  no 
telescope  ever  did  yet,  or — until  the  nature  of  Light 
is  altered — ever  can  do.  Here  ia  a  gentleman,  whose 
letters  contain  internal  evidence  that  he  w  a  skilled 
observer,  possessing  keen  vision,  and  who  is  the 
owner  of  an  instrument  by  a  first-class  maker,  and 
yet  he  tells  us  candidly  that  he  has  "never  suc- 
ceeded in  seeing  more  than  four  stars  in  0  Ononis  " 
with  Sin.  of  aperture,  under  (aa  evidenced  by  other 
difficult  objects)  exceptionally  favourable  circum- 
stances. What  chance,  then,  the  possessor  of  a 
cheap  nominal  3in.  telescope  (out  cut  down  even  to 
lets  by  a  diaphragm  behind  the  object-glass)  has 
of  seeing  the  5th  star  in  the  trapezium  of  Orion,  I 
leave  my  brother  readers  generally  to  guess. 

Possibly  "  Beacon  Lough  "  (query  25649,  p.  106) 
ia  referring  to  the  theory  of  Empedocles  and  Plato, 
who  held  '  the  eye  to  be  of  fire.'  It  is  concerning 
this  that  Aristotle  asked :— "  If  vision  ia  produced 
when  light  passes  from  the  eye,  aa  from  a  lantern, 
why  can  we  not  see  in  the  darkness  P  To  pretend  that 
light  ia  extinguished  by  the  darkness  on  quitting  the 
eye  ia  absurd."  How  the  great  Sicilian  and  the 
greater  Athenian  imagined  the  emergent  light  to  act 
in  producing  vision  it  would  be  almost  idle  to  con- 
jecture, after  a  lapse  of  2,000  years  ;  but  it  ia  just 
conceivable  that  they  may  have  regarded  sight  aa  a 
tactile  sense,  and  imagined  that  the  emanations 
from  the  eye  acted  in  some  sort  aa  do  the  antennas 
of  an  insect. 

If  "  Beacon  Lough"  will  read  Lecture  VI.  of  Sir 
John  Herschel's  Familiar  Lectures  on  Scientific 
Subjects  I  think  that  he  will  be  able  to  answer  his 
own  question  (25651,  p.  106) ;  at  all  events  to  the 
extent  of  seeing  that  the  more  obliquely  a  ray  of 
light  impingea  on  a  refracting  aurface  the  more 
difficult  it  becomes  for  undulations  to  penetrate,  or 
be  propagated  through,  it. 

In  order  to  reply  intelligibly,  or,  at  any  rate, 
exhaustively,  to  query  25652  (p.  106)  I  should  almost 
require  to  write  an  article  instead  of  a  mere  para- 
graph in  a  letter,  and  should  certainly  have  to  make 
urge  demands  upon  your  wood-engraver.  I  should, 
therefore,  have  passed  it  over,  save  for  the  fact 
that  it  ia  personally  addressed  to  me.  Being,  how- 
ever, so  addressed,  I  will  do  my  best  to  render  my 
answer  clear  within  the  limits  which  I  have  pre- 
scribed to  my-Mttf.  I  must  begin  at  the  beginning. 
Light,  then— a*<  "Beacon  Lough"  well  knows— * 
consists  of  mid  alations  in  some  medium  of  whose 
nature  (save  that  it  ia  elastic)  we  are  ignorant, 
which  fills  all  apace,  and  which  ia  known  as  the 
tether;  such  undulations  being  transverse  to  the 
direction  otthe  propagation  of  the  resulting  waves 
which  affect  us  as  light.  Let  us  now  imagine  two 
series  of  these  waves  of  the  same  length  to  start 
simultaneously  from  a  common  point ;  evidently  the 
crest  of  one  wave  will  coincide  with  the  crest  of  the 
other,  and  the  hollow  of  the  first  with  that  of  the 
second— the  pretty  obvious  result  being  that  they 
will  blend  into  a  single  system  of  double  amplitude, 
the  product  affecting  the  eye  as  increased  bright- 
ness. Bnt  suppose  that  our  two  systems  of  waves 
differ  bv  half  a  wave  length,  what  will  happen 
then  ?  Under  these  circumstances  very  little  reflec- 
tion will  suffice  to  show  that  the  crest  of  one  wave 
will  fit  into  the  hollow  of  the  other— in  other  words , 
that  the  ret  her  will  remain  still,  and  we  shall  have 
darkness.  This  is  the  phenomenon  known  in  optics 
as  Interference.  It  will  further  be  seen  that  what 
applies  to  two  aeries  of  waves  starting  ooincidently 
does  so  equally  when  one  of  them,  at  atarting,  is 
a  whole  wave  length  before  the  other ;  and  that 
which  holds  good  of  two  such  series  when  one 
system  is  half  a  wave  length  ahead  of  the  other  is 
also  true  if  it  be  anv  odd  number  of  half-wave 
lengths  in  advance.  We  will  now  approach  the  con- 
sideration of  polarised  light.  I  said  in  the  outset 
that  the  undulations  of  the  tether  were  transverse 
to  the  propagation  of  a  ray  of  light,  and  I  may 
now  add  that,  in  an  ordinary  beam  of  light,  a 
cross  section  of  which,  for  convenience,  we  may 
represent  as  a  circle,  the  particles  of  rather  vibrate 
in  all  directions  across  the  direction  of  propaga- 
tion— that  is  to  say,  if  we  draw  any  number  of  radii 
of  our  supposed  circle  each  will  represent  the 
section  of  the  plane  of  vibration  of  certain  aether 
particles.  Now,  then,  let  us  place,  square  to  the 
path  of  onr  ray,  a  plate  of  tourmaline  cut  parallel 
to  the  axis  of  the  original  crystal ;  this  plate  (which 
for  simplicity  we  may  consider  aa  a  grating)  will 
divide  our  beam  into  two,  one  vibrating  parallel  to 
the  axis  of  the  crystal,  and  the  other  at  right 
angles  to  it.  The  latter  beam  we  may  consider  to 
vibrate  across  our  hypothetical  grating,  and  conse- 
quently to  be  stopped  or  quenched  by  it  altogether, 
while  the  former  we  must  imagine  to  vibrate  in  the 
plane  of  the  grating,  and  so  to  pass  through  it, 
emerging  as  a  beam  of  what  ia  called  plane-polarised 
light.  To  fix  onr  thoughts  let  na  auppose  this  to 
consist  solely  of  vibrations  taking  place  vertically. 
Now,  supposing  that  we  are  right  in  eur  conception 
of  the  emergent  beam  of  light,  if  we  were  to  place 
a  second  similar  plate  of  tourmaline  with  its  axis 
parallel  to  that  of  the  first,  it  ought  to  suffer  our 

Klariaed  beam  to  pass  through  it  without  difficulty  ; 
t,  on  the  other  hand,  if  these  axei  were  crossed— 
i.e.,  on  onr  supposition,  if  that  of  the  second  tour- 


maline were  placed  horizontally,  it  ought  to  atop 
out  all  the  vibrations,  and  darkness  should  be  the 
result — aa,  aa  a  matter  of  fact,  it  ia  found  to  be. 
And  here  we  are  almost  in  eight  of  r  -  goal.  A 
crystal  consists  of  a  symmetrical  am  »nt  of 
molecules  about  an  axis  or  axes.    Some  .s  are 

homogeneous  in  structure,  and  do  not  t  wbat 
I  am  immediately  to  speak  of  as  doubl-  .ction  ; 
in  others  the  molecules  are  placed  sy  ..ctrically 
round  one  particular  line,  but  not  round  other*. 
The  effect  of  this  is  that,  while  a  ray  of  light  passes 
undivided  along  this  axis  (called  the  optical  axis), 
along  others  it  is  split  into  two,  which  are  polarised 
at  right  angles  to  each  other,  and  are  necessarily  at 
different  distances  from  the  axis.  Now  let  us  sup- 
pose that  we  have  a  plate  of  Iceland  spar  cut  at 
right  angles  to  its  optical  axis,  and  placed  in  our 
polariacope,  and  that  we  cause  a  beam  of  light, 
polarised  by  a  Nicol'a  prism,  to  converge  on  it  by 
means  of  a  lens,  so  aa  to  pass  through  it  as  a  cone 
of  light :  if  the  central  ray  of  this  cone  coincides 
with  the  axis  it  will  escape  double  refraction  alto- 
gether. Thia,  however,  will  be  by  no  means  the  case 
with  other  rays,  all  of  which  will  undergo  double 
refraction,  which  ia  greater  the  more  oblique  the 
incidence  of  the  raya  upon  the  crystal.  The  further, 
moreover,  any  given  ray  ia  from  the  axis  the  longer 
its  path  will  be,  and  the  slower  it  will  travel  in  the 
crystal  -,  therefore,  in  the  case  of  each  ordinary  and 
extraordinary  ray,  one  will  be  retarded  with  refe- 
rence to  the  other,  and  ice  shall  have  interference. 
Besides,  as  the  amonnt  of  double  refraction  and  the 
length  of  the  path  of  a  ray  are  equal  at  equal  dis- 
tances from  the  optical  axis,  it  ia  obvious  that  the 
same  amount  of  interference  must  exist  for  every 
point  of  a  circle  described  about  the  axial  ray ;  and 
so  we  get  with  monochromatic  light  a  aeries  of  light 
and  dark  circles,  or,  with  polychromatic  illumina- 
tion, beautifully  coloured  ones.  After  what  I  have 
said  above  about  the  total  stoppage  of  light  by  two 
tourmalines,  when  used  as  a  polariaer  and  analyser, 
"Beacon  Lough"  will  see  clearly  that  the  rays 
whose  planes  of  vibration,  within  our  supposed 
piece  of  spar,  coincide  with  the  plane  of  vibration  of 
the  polariser,  cannot  get  through  the  analyser,  and 
vice  versa  j  so  that  the  light  which  passes  through 
one  is  stopped  out  by  the  other,  and  this  double 
stoppage  produces  the  cross,  the  arms  of  which  are, 
of  course,  parallel  to  the  planes  of  vibration  of  the 
components  of  the  polariscope.  Snchis  (I  feel,  now 
that  I  have  written  it)  a  brief  and  most  imperfect 
explanation  of  the  phenomena  of  which  my  querist 
seeks  one.  As  I  commenced  by  saying*,  it  would 
require  an  essay  on  the  subject,  profusely  illus- 
trated, to  render  it  thoroughly  intelligible  in  print, 
although  I  flatter  myself  that,  by  the  aid  of  a  simple 
model  or  two,  demanding  nothing  but  a  sheet  of 
cardboard  and  a  penknife  for  their  construction,  I 
could  make  the  whole  matter  plain,  viva  voce,  in  a 
very  few  minutes. 

Having  juat  read  the  quotation  from  "  Mon- 
taigne's Essays,"  which  heads  your  coirc-<i>ondeiice 
column,  I  wonld  rather  refer  "  Prism "  (query 
25672,  p.  107)  to  Messrs.  H.  Cooper-Key,  Calvcr, 
Oldfield,  Purlriss,  or  Lassell,  for  the  information 
which  be  seeks. 

When,  less  than  two  months  ago,  I  ventured  (in 
letter  10485,  Vol.  XXII.,  p.  007)  to  prophesy  that 
the  time  must  come  when  the  Royal  Albert  Hall 
would  be  converted  into  a  skating-rink,  &c,  I  very 
little  thought  that  the  financial  collapse  of  that 
stupendous  monument  of  combined  anobbery  and 
jobbery  was  ao  imminent  as  it  appears  to  be ;  and 
was,  I  confess,  rather  surprised  to  read  the  account 
in  the  papers  of  what  took  place  at  the  "  meeting  of 
the  members  of  the  Corporation,"  on  the  7th  inst. 
One  gentleman  stated  that  "  the  property  was  a 
valuable  one,  and  money  was  required  to  keep  it  in 
repair ;"  going  on,  with  equal  disinterestedness  and 
modesty,  to  say  that  "  he  would  commend  it  to  the 
support  of  every  inhabitant  of  Kensington,  who,  he 
considered,  ought  not  to  allow  such  a  splendid 
building  to  fall  into  decay!"  Thia,  being  inter- 
preted, seems  to  signify  that,  because  certain  persona 
thought  it  "  genteel "  to  take  seats  in  a  building 
dedicated  after  a  fashion  to  the  late  Prince  Consort, 
and  afterwards  found  that  they  derived  neither 
social  advantage  nor  dividends  from  their  investment, 
that  therefore  thev  are  to  be  got  out  of  the  mess  into 
which  they  walked  with  their  eyes  open,  by  an  orbital 
motion  of  the  hat  among  the  unfortunate  dwellers  in 
the  neighbourhood  of  the  Cole-hole.  Another 
"  member  of  the  Corporation,"  in  seconding  a 
motion  that  a  bill  for  providing  for  the  maintenance 
of  the  structure  be  consented  to,  after  observing 
that  "  all  that  was  required  to  make  the  hall  a 
Buccess  was  to  have  it  well  managed,"  proceeded  to 
remark  that  "  he  did  not  think  it  ought  to  be  con- 
fined to  third-rate  concerts ;"  in  which  I  am  tempted 
to  imagine  that  the  public  will  agree  with  him,  inas- 
much as  toe  "  Corporation  "  will  have  to  descend  to 
fourth  and  fifth-rato  ones  (while  they  and  their 
building  are  en  route  to  its  akating-rink  and  tumbling 
phase),  if  they  are  to  get  people  into  it  at  all.  The 
experiment  of  attracting  audiences  at  a  high  rate 
into  its  cavernous  depths  to  listen  to  decent  music 
has  been  an  ignominious  failure,  so  they  had  better 
drop  Beethoven  and  Gounod  at  half  a  guinea,  and 
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interested  in  describing  it  incorrectly)  give  a  version 
of  it  which  entirely  differed  from  his  own  impres- 
sion. Said  Raleigh  :  '*  If  two  men  who  have  just 
seen  the  same  erent  thns  giro  entirely  different 
aecoimts  of  it,  immediately  after  it  happened,  what 
chance  can  the  historian  hare  of  describing  correctly 
the  events  of  remote  periods?"  It  struck  me  that 
tie  little  circumstance  I  hare  described  abore  sug- 
gest* extreme  caution  in  hearkening  to  reports  of 
what  so  and  so  said  of  snob  a  one,  or  such  a  one  of 
so  and  so.  . 

At  the  same  place — Murphysborougb— interesting 
to  me  as  a  place  where  I  twice  found  myself  com- 
pelled to  stop  without  baring  the  slightest  occasion 
for  going  there,  or  even  for  parsing  through  it 
(being  simply  forced,  by  failure  of  the  correct  route, 
to  take  a  circuitous  route  passing  through  the 
place),  I  observed  a  envious  illustration  of  the  pre- 
cocity of  young  America.  A  cigar  merchant  was 
stopping  at  the  inn  there,  taking  orders  from  various 

Eersons.  Presently  there  entered  to  him  a  small 
oy,  apparently  about  12  years  old,  whom  he 
addressed  as  Mr.  So  and  So,  and  who  negotiated 
quite  a  considerable  transaction  in  cheap  cigars,  the 
merchant  performing  bis  part  with  perfect  gravity. 
"  Smart  young  man  that,"  said  the  cigar  merchant 
when  the  child  had  withdrawn,  "  and  knows  how  to 
drive  a  bargain."  "  Yes,  air,"  said  the  landlord. 
I  remarked  that  I  could  scarcely  believe  at  first  but 
that  the  youngster  was  joking.  "Oh,  no,  not  at 
all,"  said  the  landlord ;  "  he's  been  three  years 
doing  business  that  way.  He  buys  cheap  cigars,  and 
orders  newspapers — specially  illustrated  ones — from 
New  York  and  so  on.  Guess  he's  getting  along  right 
smart."  It  further  appeared  that  the  papers  most 
sought  after  by  this  enterprising  youth— compared 
with  whom  Mr.  Lafayette  Kettle  was  a  greybeard — 
were  papers  of  the  Day's  Doings  ana  New  York 
Varieties  order.  A  pleasant  person  he  will  be  to 
"  trade  "  with  when  be  reaches  middle  age. 

I  am  reminded  here  of  a  tiny  little  fellow  who  wae 
aelling  newspapers  from  seven  to  ten  on  8unday 
morning,  February  27,  when  I  was  at  Lincoln, 
Nebraska.  At  ten  his  father — the  landlord  of  the 
inn — called  out  to  him  to  dress  for  ehurch.  "  Guess 
I  won't  go — it's  too  cold,"  was  his  calm  reply.  But 
he  went  out  to  buy  ten  more  newspapers,  and  pre- 
sently came  to  me  boasting  that  he  had  sold  them 
all.  Then  he  asked  me  into  the  parlour  to  hear  him 
play  the  piano  (!),  and  he  and  his  still  smaller  brother 
sang  some  of  the  hymns  with  which  Moody  and 
Sankey  have  been  "  reviving  "  the  religious  world. 
"  Hold  the  fort,  the  captain's  coming,"  squealed 
out  by  a  small  boy  who  bad  just  declined  to  go  to 
church  that  he  might  sell  newspapers  on  Sunday 
morning,  had  a  quite  novel  effect  even  in  my  ears, 
to  whom  Sunday  is  as  other  days. 

Decidedly  there  are  discomforts  in  American 
travelling  which  go  far  to  counterbalance  the  greater 
convenience  of  their  cars,  Ac.  Amongst  other 
nuisances  must  be  noted  the  constant  habit  of 
"  hawking"  and  spitting.  The  spitting  is  bad 
enough,  in  all  conscience ;  but  the  hawking  is  far 
worse.  To  be  in  the  waiting-room  ("  for  gentle- 
men," save  the  mark !)  some  half  an  hour  (as  the 
American  way  of  running  omnibuses  to  the  stations 
generally  compels  one  to  be)  while  twenty  or  thirty 
American  "  gentlemen  "  are  incessantly  hawking 
and  spitting,  and  then  to  have  six  or  seven  hours  of 
their  company  on  the  cars,  where  they  continue  the 
same  agreeable  practice  as  far  as  the  more  limited 
area  of  floor  will  permit,  would  turn  the  strongest 
English  stomach.  The  least  sign— and  it  is  almost 
impossible  to  repress  all  sign — that  the  practice  is 
unpleasant  seems  to  act  as  an  incentive  to  fresh 
exertions—  acts,  in  fact,  as  an  expectorant.  I  was 
walking  up  and  down  the  waiting-room  at  Muscatine 
to-day,  and  it  so  chaneed  that  a  long  lank  Westerner 
hawked  as  I  passed,  and  gravely  expectorated  within 
an  inch  of  my  foremost  foot.  I  could  not  repress  a 
shudder.  It  aid  not  escape  his  notice,  and  so  long 
as  I  continued  to  walk  up  and  down  he  carefully 
reserved  his  expectorations  for  the  moment  when  I 
was  passing.  I  hare  sometimes  felt  indigaant 
with  Dickens  for  his  unfair  treatment  of  America 
generally,  in  describing  the  faults  of  individuals  as 
if  they  characterised  the  nation ;  but  if,  when  he 
wrote  such  passages,  the  recollection  of  a  group  of 
Americans  hawking  and  spitting  were  strong  upon 
him,  one  can  understand  any  amount  of  bitterness 
in  his  descriptions — for  anything  more  utterly 
offensive  and  disgusting  it  would  be  impossible  to 
conceive. 

They  have  their  paradoxists  here,  like  us  in  the 
old  country ;  and  I  think  paradoxers  get  readier 
credit  here.  A  man  named  Tioe  has  got  the  long 
ears  of  a  number  of  foolish  folk  in  Missouri,  Ken- 
tucky, and  the  adjoining  States,  with  a  preposterous 
theory  of  planetary  influences  on  the  weather.  The 
planet  having  chief  influence  is  Vulcan,  which 
planet  Mr.  Tice  was  good  enough  to  observe  in  the 
September  following  Lesoarbault's  supposed  dis- 
covery of  that  orb.  He  thought  at  the  rime,  he 
nays,  that  he  was  observing  a  transit  of  Mercury 
(which  argues  well  for  his  knowledge  of  astronomy — 
a  September  transit  of  Mercury  being  as  remark- 
able a  circumstance  as  an  eclipse  of  a  new  moon 
would  be) ;  but,  finding  that  LesoarbauH  had  seen 


a  new  planet,  he  was  led  to  compare  his  observation 
with  the  Frenchman's,  and  was  (of  course)  at  once 
surprised  and  delighted  to  find  that  exactly  four 
circuits  of  its  orbit  had  been  completed  since  Lescar- 
bault  had  seen  tbe  planet  in  March,  so  that  it  was 
again  crossing  its  node,  and  so  forth.  It  was  un- 
kindly pointed  out  that,  this  being  so,  the  earth  in 
her  September  position  was  on  the  wrong  side, 
being  just  half-way  round  from  the  place  she  had 
when  Losearbault  said  he  saw  Vulcan,  so  that  Mr. 
Tice  must  have  seen  Vulcan  through  the  sun. 
Nothing  daunted,  Mr.  Tice  altered  the  period  of 
Vulcan  to  fit  hi*  alleged  observation,  in  happy  un- 
consciousness of  the  fact  that  Lesoarbault's  ob- 
servation, if  worth  anything  at  all,  determined  tbe 
period  of  Vulcan.  It  may  interest  students  of 
astronomy  to  know  that  this  veracious  gentleman 
(whose  lying  predictions  are  actually  published  in 
some  American  newspapers  side  by  side  with  the 
able  anticipations  of  the  Meteorological  Office) 
determined  the  apparent  diameter  of  Vulcan  at 
2i  inches,  whence  be  inferred  a  real  diameter  of  so 
many  miles.  A  friend  who,  at  his  request,  looked 
at  Vulcan,  estimated  the  apparent  diameter  at  2} 
inches. 

I  hope  to  reach  England  on  or  about  May  13, 
1876 — all  going  well.  I  have  given  thus  far  121 
lectures,  and  have  still  about  25  more  to  give, 
whence  it  will  be  readily  understood  that  I  am 
beginning  to  be  quite  ready  for  a  little  rest,  or 
rather  for  change  of  work,  which  is  the  best  kind 
of  rest.  Richard  A.  Proctor. 

Daveaport,  111.,  March  24th,  1876. 

0  OBIONI8. 
[10784.]— The  5th  star  in  the  trapezium  of 
Orionis  is  referre  d  to  as  being  invisible  (see  letter 
10707)  in  a  3in.  Wray  O.G.,  but  I  would  suggest 
that  this  proves  nothing  in  settlement  of  the  vexed 
question  as  to  its  non-visibility  with  such  an  aperture. 
An  important  point  seems  to  be  overlooked  in  deal- 
ing with  this  matter.  The  components  of  6  Orionis 
are  admittedly  variable,  and  how  can  we  lay  down 
the  limits  of  visibility  when  the  extent  of  the  varia- 
tions is  unknown  ?  The  5th  star,  at  maximum ,  may 
be  glimpsed  with  a  3in.  possibly,  and  this  may 
account  for  tho  remarkable  differences  of  opinion 
hereon.  First  let  us  settle,  if  we  can,  the  degree 
and  time  of  the  variations,  and  when  this  is  done  we 
shall  be  able  to  lay  down  the  law  as  to  the  aperture 
required  to  see  it.  B. 

THE  DOUBLE  STAB  •  80ULPTORI8. 

[10785.  j — This  double  star  was  measured  by  8ir 
J.  Hentchel  at  the  Cape  in  1836.  He  gives  the 
magnitudes  as  6,  10,  P.  69°  6,  D.  5"-53,  and  says  : 
"Large  star  white,  small  dull  red — delicate."  A 
few  months  since,  with  Sin.  refractor  (Browning), 
1  glimpsed  the  companion.  Though,  of  course,  a 
difficult  object  with  this  aperture,  still  the  small 
star  was  certainly  seen.  As  it  was  considered  a 
"  delicate  "  object  by  Herschel  with  his  5in.  Tulley, 
the  small  star  may  possibly  have  brightened  of  late 
years.  Its  red  colour  would  favour  the  suspicion 
of  variation.  Perhaps  some  of  your  readers  pos- 
sessing 3in.  and  4in.  telescopes  will  look  at  it  when 
it  again  comes  into  a  favourable  position  for  ob- 
servation. Its  place  for  1880  is  lh.  40m.,  S.  25,'42'. 
Will  Mr.  Burnham,  of  Chicago,  please  say  if  he  has 
examined  this  star?  J.  K.  Gore. 

Umballa,  Panjaub,  March  18th,  1876. 

IS  THE  ANNUAL  REVOLUTION  OF  A 
PLANET  BOUND  THE  SUN  THE 
DIBBOT  CONSEQUENCE  OF  ITS 
DIURNAL  ROTATION  f» 

[10786.  r-^lN  his  late  lecture  on  the  mechanical 
action  of  light,  Mr.  Crookes  stated  that  the  light 
received  from  the  sun  exerted  a  pressure  on  the 
earth  equal  to  3,000  millions  of  tons,  and,  judging 
from  the  numerous  letters  which  have  appeared  in 
the  English  Mechanic  on  the  subject,  the  heat 
rays  would  appear  to  possess  an  all-important  share 
in  the  phenomenon.  If  such  be  tbe  case,  the  reced- 
ing side  of  the  planet,  being  tbe  warmest,  would  be 
repelled  with  greater  force  than  the  advancing  side  ; 
or,  conversely,  tbe  gravitating  influence  of  the  sun 
would  exert  a  greater  pull  on  the  latter  than  the 
former.  The  question  is,  would  this  difference  of 
pressure  (assuming  its  existence^  be  sufficient  to 
keep  the  planet  rotating  on  its  axis  ?  Is  the  diurnal 
rotation  wholly  due  to  this  difference  of  pressure? 

If,  like  the  driving  shaft  of  an  engine,  the  polar 
axis  wore  constrained  to  move  in  stationary  journals, 
the  planet  would  have  no  motion  in  space.  Being, 
however,  free  in  this  respect,  its  diurnal  rotation 
ought  to  drive  it  in  some  definite  direction,  its  polar 
axis  travelling  onwards,  like  that  of  a  ball  rolling 
along  the  ground  ;  and  this  direction  would  corre- 
spond exactly  with  its  annual  path.  Hence  arises 
the  question  :  Is  the  annual  revolution  of  a  planet 
round  the  sun  the  direct  consequence  of  its  diurnal 
rotation  ? 

Carl  Bitter  showed  that  the  northern  hemisphere 
of  the  earth  was  a  land  hemisphere,  and  that  the 
southern  was  a  water  hemisphere. 


Now  the  thermal  capacities  of  two  such  hemi- 
spheres must  be  widely  different,  and  if  the  above 
difference-of-preseure  theory  be  true,  the  northern 
pole  ought  to  be  repelled  with  greater  force,  and 
stand  farther  away  from  the  sun  than  the  southern 
pole,  and  we  know  that  there  is  one  point  in  the  orbit 
where  this  condition  is  fulfilled— namely,  where  the 
earth  is  nearest  to  the  sun — where  the  repellent 
force  of  light  is  at  its  maximum.  Hence  arises 
another  question  :  Is  a  planet's  angle  of  inclination 
to  the  ecliptic  determined  by  the  repellent  action  of 
light ;  and  if  so,  is  the  magnitude  and  direction  of 
such  angle  maintained  by  the  gyratory  action  of  the 
planet  ?  Alpha  Omega. 

SPELLING  BEES  AND  DICTIONARIES. 

[10787.]— "  Saul  Btkea,"  in  his  letter  (10712), 
expresses  the  hope,  "  that  the  general  overhauling 
of  dictionaries  will  result  in  the  discovery  that  it 
would  be  a  great  convenience  to  have  a  recognised 
standard  dictionary."  Many,  no  doubt,  feel  like 
him ;  but  is  such  a  thing  as  a  fixed  standard  in  any 
language  desirable  ?  Language  is  progressive,  con- 
stantly changing,  and,  as  a  rule,  changing  for  the 
better.  Conservatives  among  philologists  vainly 
resist  theso  changes,  bnt  the  world  moves  on,  and 
with  it  there  is  a  steady  advance  in  culture  of  all 
kinds.  Shall  word-culture  be  an'  exception  to  the 
general  rule?  Still  it  seems  desirable,  and  even  in- 
dispensable that  there  should  be  dictionaries,  with 
more  or  less  authority,  to  mark  these  changes  in 
language,  and  to  lay  down  certain  general  rules  in 
orthography,  yet  it  seems  to  me  that  the  lexico- 
grapher best  fitted  for  this  work  is  not  the  ultra- 
conservative,  who  would  lay  down  "hard  and  fast 
lines,"  but  the  cultured  progressive,  who  is  ready 
to  propose  and  adopt  improvements  where  such 
improvements  are  called  for  and  are  based  on  good 
reasons.  Entertaining  these  opinions,  I  beg  leave, 
with  all  due  deference,  to  demur  to  your  cor- 
respondent's disparaging  allusion  to  that  incom- 
parable work  of  the  present  century — "  Webster's 
Dictionary."  This  great  work  was  not  the  produc- 
tion of  a  novice,  nor  of  an  ignorant  man.  Dr. 
Webster,  who  died  in  1813  in  his  85th  year,  spent 
nearly  60  years  in  the  study  of  language,  and  in  the 
compilation  of  this  noble  dictionary,  spending  many 
rears  in  the  libraries  of  Great  Britain,  France,  and 
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proved 

brought  out  by  his  successors,  Chauncey  L.  Good- 
rich, D.D.,  LL.D.,  and  Noah  Porter,  D.D.,  pro- 
fessors in  Yale  College,  both  of  whom  have  worthily 
accomplished  the  work  of  enlargement  and  improve- 
ment. There  is  no  dictionary  in  our  language,  nor 
probably  in  any  other,  on  which  has  been  bestowed 
so  much  care,  so  much  original  research  and  erudi- 
tion as  this,  and  yet  there  was  never  one  which  hai 
been  so  bitterly  assailed  with  vituperation  and  un- 
reasoning abuse  (mostly  by  the  publishers  of  riral 
dictionaries,  or  at  their  instigation).  The  alleged 
grounds  for  these  attacks  is  the  unpardonable 
innovation  in  orthography  introduced  by  Dr. 
Webster.  These  innovations  are,  in  reality,  rery 
few — so  few  that,  when  classified,  they  may  be 
almost  counted  on  the  fingers  of  one  hand.  Hit 
main  principle  was,  "  that  the  tendencies  of  our 
language  to  greater  simplicity  and  broader  analogies 
ought  to  be  watched  ana  cherished  with  the  utmost 
care."  We  hare  in  our  languago  a  large  number  of 
words  which  come  to  us,  in  most  cases,  from  Latin 
terminations  in  or  through  the  Norman  French  in 
"  eur,"  but  incumbered  with  the  silent  "  u,"  as  in 
empcrour,  authour,  editonr,  &c.  From  this  entire 
class,  except  about  twenty  words,  the  useless  "  u 
had  been  dropped  by  common  consent,  and  Dr. 
Webster,  thinking  the  time  had  come  (in  conformity 
with  the  principle  abore  quoted)  when  these  ex- 
ceptions ought  to  be  sot  aside,  he  boldly  did  so  at 
onoe,  rejecting  the  "  u  "  from  such  words  as  favour, 
labour,  honour,  &c,  thus  reducing  to  consistency 
what  was  without  any  rule  or  authority  whatever. 
For  why  should  we  writo  honour  and  not  editour, 
and  why  editor  and  not  honour?  In  fact,  we  hare 
reached  a  point  where,  unless  we  take  Webster  and 
the  dictionaries  which  agree  with  him  as  onr  {nude, 
wo  have  no  standard  on  the  subject.  The  "  u  "  will 
speedily  be  omitted  in  all  words  of  this  class,  unless, 
from  the  sacredness  of  its  associations,  it  be  retained 
in  Saviour.  Nor  is  it  Dr.  Webster  who  is  the 
innovator  in  this  ease,  but  the  English  mind,  which 
has  for  two  centuries  been  throwing  off  a  use- 
less incumbrance,  and  moving  on  towVds  greater 
simplicity  In  the  structure  of  our  langunW-  I","}6 
same  way  we  have  got  rid  of  tbe  silenV*  k  10 
musiok,  pbysick,  &c.,  and  tho  progres?(^  our 
language  cannot  possibly  be  arrested  in  c:P  "*e 
these. 

We  have  numerous  words  ending  in  re,  fron 
French,  pronounced  .like  cr;  as  centre,  mo 
theatre,  Ac.    Many  words  of  this  cla-«  havo  bee., 
conformed  to  the  English  spellinp,  such  as  cider 
(cidrc),  chamber  (chamhre),  member  (merabre).  &c..j 
till  the  nnmber  in  re  is  reduced  to  about  twenl 
words,  with  their  derivatives  ;  and  with  respect  * 
them  also  the  process  is  still  going  on.  Center.*' 
to  a  considerable  extent,  the  spelling  of  the 
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mathematical  writers.  Meter  is  the  word  given  by 
Walker  in  his  "  Rhyming  Dictionary, "  from  a  sense 
of  the  gross  inconsistency  of  attaching  to  this  word 
and  its  derivative,  diameter,  a  different  termination. 
Dr.  Webster  proposes,  therefore,  to  complete  the 
analogy  at  once,  and  conform  the  spoiling  of  the 
few  that  remain  to  the  general  principles  of  our 
language.  Acre,  lucre,  ana  massaaro  would  remain 
as  exeep tic  as.  from  their  liability,  if  changed,  to 
b>  mispronounced. 

Another  improvement  adopted  by  Dr.  Webster  is 
one  that  was  pointed  oat  by  Walker,  in  very  em- 
phatic terms,  near  the  beginning  of  this  century. 
The  principle  in  question  is  this,  that  in  adding  to  a 
word  the  formative*,  ing,  ed,  er,  &c,  a  single  con- 
wnaut  (if  one  precedes)  is  doubled  when  the  accent 
falls  on  the  hut  syllable,  as  in  forgetting,  beginning, 
Ac.,  but  is  not  doubled  when  the  aocent  falls  on 
any  of  the  preceding  syllables,  as  in  benefiting, 
gardening,  Ac.  Walker,  in  his  fifth  "  Aphorism," 
says,  "  Dr.  Louth  justly  remarks  that  an  error 
frequently  takes  place  in  the  words  worship- 
ping, counselling,  Ac,  which,  having  the  aecont  on 
the  first  syllable,  ought  to  be  written  worshiping, 
ooaaselirg.  An  ignorance  of  this  rule  has  led 
many  to  write  bigotted  for  bigoted  ;  and  from  this 
>pelling  has  frequently  arisen  a  false  pronunciation. 
But  no  letter  seems  to  be  more  frequently  doubled  im- 
properly than  '  1.'  Why  we  should  write  libelling, 
levelling,  revelling,  and  yet  offering,  suffering, 
reasoning,  I  am  totally  at  a  loss  to  determine ;  and, 
raleee  *  1  can  give  a  better  plea  than  any  other  letter 
of  tho  alphabet  for  being  doubled  in  this  situation,  I 
mast,  in  tho  style  of  Lucian  in  his  trial  of  the  letter 
T.deelareforanexpulsion."  These  were  the  deliberate 
and  latest  opinions  of  Walker.  If  he  had  taken 
the  trouble  to  carry  them  iuto  his  vocabulary — if  he 
had  simply  stated,  under  about  forty  verbs,  how 
the  participle  should  be  spelt,  aud  had  altered  six  or 
eight  words,  as  worshipper  into  worshiper,  traveller 
into  travel-'!-,  Ac,  the  error  would  probably,  by  this 
time,  have  been  wholly  eradicated  from  our  ortho- 
graphy, and  Dr.  Webster  would  have  escaped  much 
|  ignorant  vituperation  for  following  in  the  footsteps 
of  Walker  and  of  Louth. 

Walker  also  says  in  his  "Aphorisms,"  "Why 
should  we  not  write  dullness,  fullness,  skillful, 
willful,  as  well  as  stiffness  and  gruff ness?  The 
I    principle*  of  our  language  plainly  require  us  to  do 
|    so,  and  Dr.  Webster  felt  that  the  change  might 
ea»ily  be  made.     Tho  words  which  need  to  be 
reduced  to  this  analogy  are  only  about  eight  in 
I    number,  including   installment  and  inthralFment, 
J    which,  if  spelt  with  a  single  1,  aro  liable  to  be  mis- 
pronounced instalment,  Ac." 

Dr.  Webster  has  also  changed  the  last  remaining 
three  words  in  ence  into  the  termination  ense — 
namely,  defence,  offence,  and  pretence — i.e. ,  defense, 
Ac. ,  to  complete  tho  analogy  with  expense,  license, 
recompense.  Ac.,  which  formerly  had  a  c  in  the  In- 1 
1  syllable  and  have  now  taken  an  s,  because  the  latter 
consonant  is  the  only  one  used  in  the  derivatives, 
as  expensive,  &c.  There  aro  some  minor  changes 
made  in  "  Webster's  Dictionary,"  but  these  aro 
tho  tno*t  important  ones,  and  I  leave  it  to  your 
readers  to  determine  for  themselves  whether  they 
wero  justifiable  changes.  No  reforms  in  language 
have  ever  been  effected  without  opposition,  but 
still  the  reforms  aro  eventually  accepted.  Tho 
Italian*  have  ma  le  one  important  change  in  drop- 
ping; the  Greek  ph  in  a  large  class  of  words,  as 
ftlosofia,  fenomenou,  fronologia,  &c,  and  the  French 
have  done  the  snine  in  such  words  as  fan  tome, 
frenesie,  Ac.  Littr^,  their  greatest  lexicographer, 
has  introduced  many  innovations,  for  which  he  has 
been  roundly  abused  by  clericals  and  reactionists, 
hot  he  has  triumphed  at  last,  and  has  been  raised 
to  a  seat  among  lea  quarante  immortels  lie 
I'Acad.'iuif  Franraise.  In  the  language  of  Galileo, 
"  the  world  does  inovo."  Progress. 

SPELLING  BY  SOUND. 
[10788. WThe  letter  (1071  i)  on  this  subject  on  p.  9 1 
reads  as  if  it  were  written  in  the  interests  of  a  limited 
liability  company  for  converting  our  grand  stream  of 
national  literature  iuto  an  etymological  fish  pond, 
and  supplying  future  generations  with  some  weaker 
flaid  from  the  sweetened  well  of  "  Amara."  After 
the  sn open  of  the  Suez  Canal  it  would,  perhaps,  be 
rash  to  ridiculo,  as  absurd  or  impossible,  nny 
''.•heme  originating  in  that  region.  ilufc  "  John 
Boll,  glow  as  he  is,"  is  rapidly  quickening  his 
odn rational  stops,  and  is  not  likely  to  invest  any 
large  amoant  of  intellectual  capital  in  orectiiig  wind- 
mill* on  the  gulf  of  Suez  to  pump  "  Amara' s  "  well, 
even  though  Turkey  and  Egypt  should  giro  their 
to  raise  the  wind  for  working  thein. 
banics  do  not  prize  their  journal  less 
ably  sustains  its  later  aud  more  lite- 
The  World  of  Science,"  and  I  suspect 
majority  of  "  our  readers  "  will  feel  their 
"ag  no  less  insulted  by  tho  sciouco  of 
being  donned  as  that  of  "barbarous 
than  at  having  their  ''convenience" 
a  reason  why  words  should  bo  trimmed 
of  their  descent,  and  emasculated  of 
of  perpetuating  their  force  and  true 
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But  the  site  of  "  Amara "  recalls  legions  of 
desert  voices  which  lure  travellers  to  some  mys- 
terious fate.  So,  like  "J.  K.  P.,"  I  positively 
decline  to  be  lured  further  than  the  limits  of  this  one 
letter  on  to  the  barren  sands  of  phonographic  con- 
troversy, whero  the  mind  is  refused  the  aid  of  tho 
eye  in  cultivating  its  intellectual  powers,  and  re- 
quired to  accept  tho  sole  guidance  of  {indefinable 
sounds  as  they  drift  about  on  the  ever-shifting  winds 
of  popular  pronunciation. 

If  I  havo  not  already  occupied  more  of  your 
space  than  a  protest  agaiust  a  plea  for  vox  ft  prw 
teren  nihil  will  warrant,  I  should  like  to  conclude 
with  a  quotation  from  Swift,  taken  from  Trench's 
"English  Past  and  Present " — a  little  work  I  heartily 
commend  to  the  perusal  of  the  "  Amara  "  Well  Com- 
pany :— "  Another  cause  which  has  contributed  not  a 
little  to  the  maiming  of  our  language,  is  a  foolish 
opinion  advanced  of  late  years  that  we  ought  to 
spell  exactly  as  we  speak ;  which,  beside*  the 
obvious  inconvenience  of  utterly  destroying  our 
etymology,  would  be  a  thing  we  should  never  see  an 
end  of.  Not  only  the  several  towns  and  counties  of 
Erfgland  have  a  different  way  of  pronouncing,  but 
oven  here  in  London  they  clip  their  words  after  one 
manner  about  the  court,  another  in  the  city,  and 
a  third  in  the  suburbs  ;  anil  in  a  few  years,  it  is 
probable,  will  all  differ  from  themselves,  as  fancy 
or  fashion  shall  direct ;  all  which,  reduced  to  writ- 
ing, would  entirely  confound  orthography." 

D.  H.  G. 

"GOURMET  "-SPELLING   BY  SOUND. 

y0789.  H"  reply  to  letters  10646  and  10740,  by 
"  J.  K.  P."  and  "  Touchstone,"  I  would  stato  that 
tho  huge  two-volume  French  dictionary,  by  Bes- 
chorelle  (ain£),  1S69  edition,  which,  I  believe,  is 
regarded  as  a  standard  work  in  France,  gives  the 
meaning  of  "Gourmet"  in  the  first  place  as 
"  Celui  qui  Bait  bien  connnitre  et  goilter  le  vin,  le« 
ynels."  The  underlining  of  "  mets  "  is  mine.  Of 
cour«o,  there  arc  secondary  meanings  also. 

Whatever  might  be  urged  against  the  adoption  of 
the  "  spelling  by  sound  "  method,  I  certainly  never 
expected  to  hear  it  stated  (vide  "  J.  K.  P.'a  "  letter, 
10647)  that  it  would  render  our  language  more  diffi- 
cult of  acquirement  by  foreigners.  I  have  lived 
much  amongst  them,  and  have  heard  a  very  general 
complaint  of  the  difficulties  our  unphonetic  spelling 
threw  in  tho  way  of  their  learning  English — "  Your 
grammar  is  nothing,  but  it  is  the  dreadful  uncertainty 
about  the  pronunciation,"  is  a  common  remark  by 
them.  I  was  for  a  year  a  member  of  the  Phonetic 
Society  in  America,  and  my  experience  thero  was 
just  the  same  as  in  Europe— to  wit,  that  the  one 
thing  needed  to  render  our  language  almost  ridicu- 
lously easy  to  foreign  rs  would  be  tho  adoption  of  a 
well-devised  phonetic  system  by  us.  Nolla. 


TIGHTLACING    AND  CROOKEDNESS. 

[10791).]— In  answer  to  Mr.  Stanley's  inquiry,  a 
few  weeks  ago,  for  any  case  similar  to  his  own,  I 
can  vouch  for  one,  not  certainly  so  strong  as  his, 
but  where  a  gentleman  of  maturo  age  has  cured  an 
abnormal  projection  of  the  ribs  on  one  side  by 
weariug  stays  with  a  perfectly  stiff  steel  plate  in 
front,  laced  as  tight  as  he  could  bear  without  pain, 
for  some  hours  every  morning ;  and,  like  Mr. 
Stanley,  he  became  so  much  attached  to  them  that 
he  say9  ho  would  on  no  account  giro  them  up. 

In  my  own  case  the  lower  ribs,  as  usual  with  men 
beginning  to  grow  fat,  had  acquired  an  undue  ex- 
pansion, which  bo3  been  gradually  reduced  j  and 
though  I  havo  now  practised  tightlacing  for  some 
years,  to  the  extent  I  mentioned  before,  some  altera- 
tion of  my  shape  is  still  going  on  ;  for  I  am  now 
wearing  some  new  stays,  smaller  at  the  waist  than 
I  ever  had  before,  aud  stiffeued  with  more  steels  at 
the  back  aud  sides,  and  a  wooden  husk  19in.  long, 
which  is  longer  than  I  had  before,  5in.  wide  near  the 
bottom,  and  I  find  them  not  only  comfortable,  but 
delightful,  laced  close  from  top  to  bottom. 

I  confess  I  do  not  understand  the  great  latitude  of 
.".in.  or  Gin.  which  Mr.  Stanley  allows  himself.  My 
minimum  is  tho  same  as  his,  25in.  ;  and  I  am  the 
same  size  round  the  chest,  full  40in.,but  smaller 
round  tho  bips,  though  larger  than  a  good  figure 
would  bo — viz.,  3Giu.  When  I  am  laced  up  at  all  I 
never  exceed  27in.,  and  rarely  26in. ;  indeed,  I  find 
very  little  advantage  or  satisfaction  in  being  con- 
tracted only  a  fow  inches,  though  I  can  understand 
it  for  those  who  wear  belts  or  stays  to  improvo  the 
fitting  of  their  dress,  for  which  the  latter  are  ob- 
viously the  best,  but  that  is  no  object  with  mo. 

A.  M. 

RADIOMETERS. 

[10791  ] — During  the  la^t  snow  I  tried  an  experi- 
ment somewhat  similar  to  that  of  Mr.  With.  The 
radiometer  was  buried  under  about  Din.  or  Ulin.  of 
snow,  and  a  small  vertical  aperture  left  for  observa- 
tion. The  arms  revolved  in  what  we  may  call  tho 
"positive"  direction,  about  as  rapidly  as  they  do 
on  a  dull  day.  I  thon  covered  the,  heap  of  snow 
with  sheets  of  tin.  Tho  velocity  of  rotation  was 
immediately  reduced,  aud  became  only  barely  per- 


ceptible. On  removing  one  sheet  from  the  south 
side  the  velocity  increased,  and  when  afterwards  the 
sun  appeared  it  became  very  rapid,  and  on  covering 
again  fell  to  tho  sluggish  pace  it  had  before. 

Last  night  (April  7),  being  nearly  full  moon,  with 
clear  sky  and  perfect  calm,  I  determined  to  try  an 
experiment  I  had  long  wished  to  mako.  I  had  con- 
structed a  dark  chamber,  about  14iu.  high  and  Gin. 
square,  to  fit  on  the  eyepiece  monnting  of  my  8Jin. 
silvered  glass  Newtonian  telescope,  to  contain  the 
radiometer.  In  the  eyepiece  tube,  by  which  this 
chamber  was  supported,  a  Barlow  Inns  was  placed, 
to  serve  the  double  purpose  of  cutting  off  the  tube 
currents  from  the  chamber  and  of  lengthening  the 
focus  of  tho  telescope  to  the  middle,  where  I  wouwr 
place  the  radiometer.  With  this  arrangement  tho 
telescopo  was  turned  on  tho  moon,  and  the  radiome- 
ter placed  in  the  chamber,  where  the  image  of  tho 
moon  could  be  received  on  any  part  of  Its  bulb,  or 
on  the  vanes.  A  small  apertnre  was  mode  in  the 
door  of  the  chamber,  through  which  to  observe  tho 
effect.  The  image  of  the  moon  was  now  allowed  to 
rest  npon  the  black  side  of  a  vane  for  10  minutes, 
and  then  on  the  bright  side  of  an  opposite  vane  for 
the  same  time.  The  image  was  then  allowed  to 
travel  across  the  bulb  and  vanes  several  times  in 
succession,  but  without  the  least  effect.  The  arms  of 
the  radiometer  were  apparently  rigid  ;  yet  the  same 
instrument,  when  brought  near  "to  the  window  of  my 
dining-room,  where  there  was  no  fire,  but  two  com- 
posite candles  burning  on  tho  table,  12ft.  away,  at 
once  commenced  to  rovolvo  slowly. 

I  shall  be  glad  if  this  observation  will  be  of  use  to 
any  of  your  readers. 

Thraxton,  April  8.  T.  T.  8. 

ROLLER  SKATE3. 

[10792.] — With  all  due  respect  to  your  corre- 
spondent, "  H.  B.,"  his  account  of  Mr.  Plimpton's 
patent  is  not  quite  correct,  as  it  gives  the  idea  that 
the  claim  is  for  a  lateral  movement  of  the  wheels 
produced  solely  by  pressure  of  the  foot  on  the 
wooden  sole.  Mr.  Plimpton's  patent  consists  in 
constructing  a  skate  so  that  the  transverse  "  lock- 
ing of  the  skater's  foot  will  cause  tho  rollers  or 
runners  to  change  their  horizontal  position,"  Ac. 
This,  it  is  very  evident,  is  quite  a  different  claim  to 
the  one  "  H.  B."  attributes  to  Mr.  Plimpton's,  and 
in  my  opinion  any  skate  wherein  a  transverse 
motion  of  the  foot  turns  the  rollers  is  an  infringe- 
ment of  Plimpton's  patent,  by  whatever  means  such 
rocking  may  bo  communicated  to  the  rollers. 

When  we  consider  that  it  was  this  communica- 
tion of  n  lateral  movement  to  the  rollers  by  foot 
pressure  which  alone  rendered  a  previously  nearly 
useless  article  of  great  value,  and  turned  an  almost 
aciobatic  accomplishment  into  an  easily  acquired 
and  healthy  (unless  abused)  amusement  for  thou- 
sands, I  think  we  ought  not  to  endeavour  to  deny 
the  inventor  the  reward  of  his  ingenuity.  Hi*  pro- 
fits, no  doubt,  are  great,  but  he  registered  his 
patent  somewhere  about  1863,  and  so  has  waited 
long  enough  for  his  harvest. 

I  am  no  friend  of  Mr.  Plimpton,  and  no  owner  of 
rinks  or  skates,  bnt  I  tun  exceedingly  obliged  to  him 
for  a  very  good  substitute  for  a  glorious,  but,  un- 
fortunately (in  this  country),  very  rare  amusement. 
I  certainly  wish  his  skates  wero  oheaper,  and  could 
be  privately  obtained  ;  but  while  he  chooses  (as  he 
has  a  perfect  right)  to  dictate  his  own  terms,  in 
reason,  I  trust  that  no  colourable  imitations  of  his  in- 
vention will  be  allowed  to  prevail  against  his  patent. 

B.  H.,  Solr. 

[10793  ] — "  H.  B."  (let.  10729)  may  assure  Mr. 
Redmond  that  Plimpton  will  be  down  upon  him,  Ac., 
but  has  he  ever  read  the  specification  of  Plimpton's 
patent  ?  It  is  no  abuse  of  patent  law  that  I  can  see. 
It  does  not  claim,  nor  has  it  been  decided  by  the 
Master  of  the  Rolls,  that  it  does  claim  all  methods 
of  canting  the  rollers  by  tiltiug  the  stock,  but  only 
the  one  described,  which,  of  course,  includes  the 
"  mechanical  equivalents  thereof,  such  as  the  one 
proceeded  against  in  the  Rolls,  but  does  not  include 
all  possible  means  of  canting  the  wheels  by  tilting 
tho  stock.  X. 

POOD. 

[10794.] — There  have  been,  lately,  a  number  of 
letters  about  meat  and  food  in)  general  and  in  con- 
nection with  this  subject,  1  should  like  to  make  two . 
or  three  remarks.  In  p.  614  of  last  volume,  and  in 
other  places,  bread  of  tho  unsifted  meal  is  strongly 
recommended,  as  being  much  better  chemically  than 
white  bread  ;  but  in  practice  it  does  not  answer.  I 
have  often  talked  to  our  labouring— that  is,  forming 
— men  about  it,  and  they  all  agree  in  saying  that 
they  cannot  work  upon  it.  It  seems  what  wo  call 
not  to  stay  tho  stomach  sufficiently,  and  acts  too 
much  upon  tho  bowels  ;  and  another  reason  has  been 
given  me  why  our  farming  men  don't  like  to  use  it. 
Their  food  in  great  measure  consists  of  bread,  and 
often  little  else,  and  they  do  not  like  brown  bread 
near  so  well  as  white  for  a  constaucy.  Whatever 
theory  may  teach,  practice  tells  us  that  brown  don't 
do  so  well  as  white.  In  some  of  the  past  numbers 
there  havo  been  a  number  of  letters  about  making 
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bread,  and  to  those  who  make  their  own  I  should 
like  to  give  a  word  of  ad  rice.  A  good  many  people, 
after  they  have  put  their  bread  in  the  oven,  open  the 
door  to  look  at  it,  to  see  if  it  has  risen  properly  and 
is  going  on  well.  Now  this  spoils  it  for  really  nice 
bread.  I  am  going  to  speak  of  loaves  about  2th. 
The  oven  should  be  made  thoroughly  hot,  and  when 
the  dough  is  ready  it  should  be  put  in  at  the  bottom, 
the  furnace  door,  with  a  fair  fire  in  the  grate,  closed, 
as  also  the  oven  door.  Neither  must  be  touched  for 
J  of  an  hour._  Then  the  bread  is  put  on  the  top 
shelf,  the  fire  just  stirred,  and,  if  very  low,  just  a 
little  coal  put  on.  The  doors  are  again  shut,  and 
not  meddled  with  for  another  }  of  an  hour,  when  it 
will  be  found  beautifully  done.  In  this  way  the 
baking  is  no  trouble,  and;  needs  no  attention.  As  to 
vegetable  diet,  I  dare  say  if  a  person  likes  it,  and  it 
agrees  with  h«m,  it  will  do  very  well,  but  a  bagfuli 
of  food  is  requisite,  and  whatever  is  taken  there 
must  be  in  it  a  certain  proper  proportion  of  nutri- 
ment, and  I  should  rather  fancy  that  it  is  better  for 
the  stomach  that  the  smaller  the  quantity  to  obtain 
the  same  nourishment  be  taken  than  that  the 
stomach  should  be  overfilled,  though  we  know  that 
bulk,  to  a  certain  extent,  is  necessary. 

E.  T.  Boott. 

BAIL  WAY  TICKETS  AND  CHANGING 
TRAINS. 

[10795.]— The  suggestion  of  Mr.  Paine,  at  p.  16, 
that  the  names  of  the  stations  at  which  passengers 
must  change  should  be  printed  on  the  back  of  the 
ticket,  is  a  very  good  one.  It  would  not  only  be  a 
great  convenience  to  passengers,  but  would  also 
save  railway  servants  a  great  deal  of  time  and 
trouble  in  replying  to  inquiries,  and  perhaps  the 
managers  might  be  taught  this  if  all  passengers 
were  to  do  as  I  do — habitually  give  as  much  trouble 
in  this  way  as  I  decently  can.  It  would  be  useful 
to  print  also  the  number  of  the  station  at  which  the 
passenger  must  change  and  stop,  and  also  the  price 
which  ought  to  be  charged  for  his  ticket. 

All  this  information  could  be  thus  given  with  very 
little  cost,  and  with  far  less  trouble  both  to  passen- 
gers and  i>ervants  than  by  compelling  the  former  to 
ask  the  latter. 

A  much  better,  though  not  so  ea«y  a  plan,  would 
be  by  fixing  in  every  carriage  a  list  of  the  stations 
it  goes  to  (which  might  be  printed  on  a  strip  of 
paper  and  changed  when  needed,  at  very  little  cost.) 
If,  then,  onr  index  is  made  to  move  so  as  to  be  oppo- 
site the  name  of  the  station  the  train  is  approaching, 
every  postenger  might  know  when  to  prepare  to 
get  out,  and  there  need  be  less  delay  at  each  station, 
while  many  mistakes  might  be  avoided.  It  would 
be  easy  to  make  the  index  traverse  the  list  of 
stations  so  as  to  show  which  the  train  has  last  passed 
and  is  now  approaching,  by  fixing  it  on  to  an  end- 
less band  passing  over  two  rollers,  one  of  which  will 
be  turned  by  a  creeper  enough  to  move  the  index 
from  the  name  of  one  station  to  the  next,  which 
creeper  may  be  moved  by  a  rod  lifted  up  when  the 
carnage  passes  over  an  inclined  block  placed  near 
the  left  hand  rail,  a  few  hundred  yards  before  it 
reaches  the  station  to  be  indicated.  A  similar  rod 
attached  to  the  handle  of  the  steam  whistle  would 
make  it  give  a  signal  of  the  train  approaching  the 
station  it  the  driver  should  neglect  to  do  so,  and, 
as  I  have  before  suggested,  might  be  used  so 
as  to  give  a  warning  of  danger  to  him  by  placing 
an  inclined  block,  which  will  raise  the  rod  attached 
to  the  steam  whistle  ;  but  snch  an  inclined  plane 
must  be  placed  so  as  not  to  act  upon  the  rods 
that  move  the  carriage  indices,  but  only  on  that 
attached  to  the  steam  whistle.  Philo. 


EXPRESS  ENGINES— SPEED  OF 
TRAINS. 

1.10796.] — In  let.  10725.  comparing  the  Abbott's 
Ripton  accident  with  the  Luton  accident,  "  Express 
Driver  "  seems  to  have  lost  sight  of  the  fact  that  all 
the  persons  killed  at  Abbott's  Ripton  were  passen- 
gers by  the  Scotch  express,  and  met  their  deaths  by 
the  Leeds  express  running  into  some  of  the  carriages 
of  the  Scotch  express,  which  had  been  thrown  across 
the  down  line.  I  believe  no  one  in  the  Leeds  train 
was  killed,  though  it  was  drawn  by  a  bogie  engine. 
Had  the  mail  train  in  the  Luton  accident  cut 
through  another  passenger  train  instead  of  a  goods, 
there  is  every  reason  to  believe  the  loss  of  life  would 
have  been  far  greater  than  in  the  Abbott's  Ripton 
accident.  Speedlover. 

110797. J— I  am  much  obliged  to  "  C.  P."  (letter 
10726,  p.  97)  for  the  average  of  the  Leeds  special 
express,  which  I  had  quite  overlooked.  I  have 
worked  out  its  speed  from  Newark  to  Fiinbury 
Park,  as  it  would  not  bo  a  fair  comparison  with  the 
11.45  Great  Western  to  take  the  speed  into  King's 
Cross,  owing  to  the  stop  atFinsbury  Park,  no  speed 
being  attained  after  leaving  the  latter  place ;  its 
working  is  as  follows  :— Newark,  pass,  11.22 ;  Fins- 
bury  Park,  arr.,  1.52  ;  or  1171  miles  in  150  minutes 
—  3  +  4  minutes  stop  at  Grantham  and  Peter- 
borough. 


Speed  -  LULli?  =  49.307  ^  honr> 

I  should  like  "  Express  Driver's  "  or  one  of  your 
correspondent's  opinion  on  the  new  coupled  engines 
which  have  lately  been  bnilt  by  the  L.  and  N.  W.  E. 
They  have  6ft.  9in.  wheels,  coupled,  and  have  a 
dome,  though  I  do  not  know  the  dimensions  of  the 
cylinders.  There  are  five  stationed  at  London 
(Euston),  and  three  work  out  every  day  to  Crewe 
and  back  for  the  day  (316  miles),  four  trips  per  week. 
Six  of  the  above  engines  are  at  Liverpool,  and  nine 
at  Crewe,  so  I  have  no  doubt  that  some  of  your 
correspondents  will  find  little  difficulty  in  seeing 
them.  Egeria. 

SUPPLEMENTARY  OVERHEAD. 

[10798. J— As  promised  at  p.  625  (No.  571),  I  send 
a  sketch  of  the  apparatus  for  driving  cutters.  &c., 
independently  by  the  fly-wheel,  while  feeding  them, 
and  revolving  the  work  through  the  principal  over- 
head by  means  of  the  slide-rest  handle.  The  special 
object  of  this  arrangement  is  to  avoid  the  obstacle 
which  the  band,  L  L  (connecting  mandrel  and  over- 
head), would  present  to  an  arm  swinging  on  a 
standard  fixed  to  the  lathe-bed  behind  the  mandrel 
head-stock,  in  the  usual  way.  But  as  it  is  carried 
out  on  the  same  plan  as  the  principal  overhead,  with 
strict  regard  to  ready  and  economical  construction 
from  stock-in-trade  material,  perhaps  this  may 
recommend  it  to  some  who  need  only  an  apparatus 
for  driving  cutters,  Ac.,  when  the  division  plate  is  in 
use. 


tute,  be  used  for  this  purpose,  the  tail  will  catch 
against  the  standard,  A,  ana  so  prevent  the  arm ,  K . 
from  falling  down  when  the  driving  band  is  cast  off 
the  pulley  on  the  cutter-frame.  This  carrier  is  not 
shown  in  its  place  at  B  in  the  sketch,  to  avoid  biding 
the  little  arm  with  hole  bored  through  ;  but  an  en- 
larged sketch  of  a  carrier  is  added  below  to  show  the 
way  in  which  its  tail  catches  against  the  standard, 
A,  when  screwed  on  to  C  at  B.  H  is  a  ring  with 
set-screw,  which,  althongh  not  a  necessary,  is  a 
great  convenience,  as  B  can  rest  on  it  while  making 
any  adjustments.  With  the  motions  of  the  rest 
carrying  the  standard,  A,  of  the  arm,  C,  through  B, 
and  of  B  round  A,  there  is  never  any  difficulty  in 
placing F  over  the  cutter-frame  wherever  it  may  be. 
and  keening  the  arm,  K,  clear  of  the  band,  1 1,  as  it 

ries  through  it.  The  length  of  the  rod,  K,  may 
determined  by  the  distance  from  the  mandrel 
head-stock  at  which  it  may  be  required  to  drive 
cutters,  Ac,  as  any  spare  length  of  rod  behind  the 
mandrel  will  seldom  be  in  the  way.  When  this 
distance  requires  it  the  rest  and  standard  can  be 
shifted  along'  the  lathe-bed  to  preserve  an  approxi- 
mate balance  between  the  tension  at  I  J,  and  the 
tension  on  F.  Lowering  or  raising  B  on  A  will,  of 
course,  have  tho  effect  of  adjusting  the  band  for 
length. 

Although  the  apparatus  claims  only  to  belong 
to  the  rough-and-ready  olass,  nothing  can  be 
more  efficient  in  action,  and,  as  it  is  taken  to  pieces 
by  simply  drawing  C  out  of  B,  it  can  be  mounted  or 
dismounted  at  a  moment's  notice,  and  is  readily 
stowed  away.  In  my  own  case  A  is  lin.  in  diameter 


A  is  a  standard  of  iron  bar  or  pipe,  fitting  into 
the  socket  of  the  hand-rest,  turned  round  on  the 
lathe-bed,  as  shown ;  B  is  a  gas  T-piece,  of  suitable 
size  to  slide  smoothly  up  and  down  A,  when  the 
thread  has  been  cleaned  out,  and  fitted  with  a  set 
screw  to  fix  it  at  any  height.  This  will  enable  the 
same  length  of  gut  band  to  serve  for  almost  the 
whole  length  of  a  4ft.  lathe-bed.  The  short  arm  of 
the  T-piece,  B,  is  bored  through  to  take  the  rod,  C, 
which  carries  another  T-piece  of  suitable  site  for 
the  rod,  K,  carrying  the  fair-leading  pulleys.  This 
T-piece  also  has  a  set-screw.  The  fair-leader,  F,  is 
one  of  the  common  double  pulleys  to  screw  into 
wood,  which  may  be  bought  at  any  ironmonger's 
shop.  But  the  wood  screw  is  cut  off,  and  the  blank 
part  threaded  by  dies  or  screw-plate  to  screw  into 
the  end  of  the  rod,  E.  E  is  a  block  of  hard  wood 
(beech  or  ash  will  do),  bored  to  slide  on  K,  and  to 
set  with  a  t^rew.  The  pair  of  fair-leading  pulleys 
are  attached  to  the  bottom  of  this  little  block  with 
links  or  hinges,  to  allow  them  to  adjust  themselves 
to  the  band,  however  it  may  run,  from  or  to  the  fly- 
wheel. I  is  the  elastic  ring  for  tension,  made  to  sit 
firmly  on  the  rod,  K,  by  a  smaller  elastic  band 
slipped  over  it,  as  shown.  J  is  a  strap  with  buckle 
to  connect  the  elastic  ring  with  the  end  of  the 
centre  screw  or  any  other  convenient  part  of  the 
lathe.  Thei-e  must  be  some  kind  of  stop  with  set- 
screw  on  the  arm,  C,  on  this  side  of  the  standard, 
A,  to  prevent  it  from  being  pushed  through  the  hole 
in  B.   If  a  cranked  carrier,  or  some  similar  substi- 


and  C  and  K  are  each  of  Jin.  rod.  The  whole  appa- 
ratus need  not  cost  more  than  a  few  shillings  and  a 
very  few  hours'  labour.  D.  H.  O. 


OBJECTS  IN  BEETLE'S  EYE. 
[10799.1 — I  am  surprised  that  so  many  use  the 
eyes  of  the  beetle  for  microscopic  purposes,  when 
that  of  the  dragon-fly  seems  to  me  to  be  so  pre- 
ferable ;  as  the  size  of  the  facets  is  so  much  buyer, 
and  so  they  don't  require  so  high  a  power.  By 
tilting  the  microscope  the  surrounding  trees,  Ac, 
are  nicely  shown,  and  by  putting  some  butterfly 
scales  under  the  eye,  and,  adjusting  properly,  they 
may  be  seen  magnified.  E.  T.  Soott . 


VTOLON  PIPES. 

[10800/}—"  E.  J.  D."  Getter  10731,  p.  73)  may 
use  the  violon  and  violoncello  scales  given  on  p.  128, 
Vol.  XXII  .,  allowing  a  slight  decrease  in  the  depth  up- 
wards. These  are,  of  course,  for  the  pedal.  Metal 
is  used  above  gamut  G  for  tho  violoncello  when  on 
the  manual.  (2),  On  a  2in.  wind  or  2Jin.  the  month* 
are  cut  up  one-fifth  ;  on  a  Sin.  or  more,  one-fourth 
throughout.  (3',,  The  lips  are  cut  clean  across,  the 
sharp  edge  left  by  chisel  only  being  smoothed.  (4), 
The  language  is  formed  on  the  block  by  the  inside 
bevel,  and  as  shown  in  Fig.  3  or  6.  (5),  In  a  tenor 
C  pipe  the  block  should  show  not  more  than  A  of  an 
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inch  beyond  the  cap.  (6),  The  angle  of  inside  bevel 
of  block  is  one-half  of  its  width  to  nothing ;  the  well 
or  outer  berel  one- fourth  of  bloek  to  nothing.  (7), 
The  centre  of  bridge  should  be  in  a  line  with 
front  of  cap — vis.,  over  language  or  front  of  block. 
Yon  most  experiment  until  the  best  position  is 
found,  as  this  varies  slightly  in  each  pipe.  Yon  say 
you  tried  to  get  the  'cello  tone  from  your  C  C  stopped 
diapason  pipe,  "  and  the  change  of  tone  was  very 
marked  !  Supposing  yon  did  remove  the  stopper, 
how  abont  the  lowered  block  of  the  stopped  diapason  ? 
Yoo  surely  could  not  get  the  extempore  open  pipe 
to  speak  without  putting  a  new  edge  to  block  P  # 

Mr.  Audsley  (in  reply  25394,  p.  76)  is  very  kind 
in  dubbin?  my  apology  "  paltry."  I  have  not  yet 
met  with  the  or  "  any  intelligent  inquirer  "  able  to 
adjust  the  metal  bridges  on  string-toned  pipes.  I 
should  have  been  happy  to  have  given  full  details  to 
the  readers  of  this  excellent  journal,  had  not  the 
subject  in  question  been  a  party  affair  between  my- 
self and  another,  who  is  anxious  to  secure  the  par- 
ticular modus  by  patent.  I,  too,  am  always  pleased 
to  help  to  the  best  of  my  ability  in  anything  I  can. 
but  the  little  which  has  been  and  may  be  given  shall 
be  humbly  given,  and  not  in  the  spirit  of  a  "  aelf- 
im  posed  "Mentor.  Organ  Finisher. 


PETROLEUM  8TOVEB. 

[10601. ^Your correspondent.  "Ariel"  (10710), 
seems  to  think  he  has  got  the  best  portable  stove  in 
the  market.  Now,  I  don't  wish  to  make  him  feel 
envious,  but  I  have  had  a  petroleum  cooking-stove 
over  6  months,  and  have  found  it  all  that  could  be 
desired ;  it  is  heated  by  4  ljin.  burners,  and  is  com- 
plete with  copper  boiler  (with  brass  tap),  double- 
cased  square  oven,  and  two  large  steamers.  The 
boiler,  oven,  and  steamers  can  all  be  used  at  one 
time.  The  cost  in  fuel  per  hour  (with  oil  at  2s. 
per  gallon)  is  less  than  one  penny.  I  can  boil  6 
pint*  of  water,  cook  5th.  of  meat  (roast),  bake  a 
Yorkshire  pudding,  steam  5itb.  of  potatoes  in  one 
steamer,  and  7hY  of  fish  in  the  other  steamer,  and 
all  these  can  be  done  at  the  same  time.  I  can  also 
bake  tea-cakes,  pies,  <fcc.,  and  roast  potatoes.  By 
removing  the  oven  I  can  fry  anything  I  may  desire 
over  the  boiler,  and  at  the  tame  time  I  can  have  a 
large  supply  of  vegetables  steamed,  and  pure  water 
ad  libitum. 

What  does  "  Ariel "  think  of  this  ?  True,  I  have 
4  burners,  bnt  will  "  Ariel  "  state  the  size  of  his 
burners,  and  also  if  be  wonld  have  his  cabbage- 
steamer  placed  over  his  potato-steamer,  so  as  to 
have  his  meat,  potatoes,  and  cabbages  all  steamed 
from  the  same  water,  and  directly  over  one  another? 
This  appears  to  be  the  construction  of  his  cooker  ; 
if  so,  he  will  have  a  nice  "  mess  "  (for  a  pig). 

"Ariel"  recommends  "Nap"  (10862)  to  give 
his  stove  awny.  I  don't,  for  I  think  "  Nap's"  and 
the  stove  I  have  are  the  same  patent,  with  the  ex- 
ception that  his  may  have  a  round  oven,  instead  of 
a  double-cased  square  oven  like  mine,  which  is  a 
wonderful  improvement  on  the  round  ones,  as  I 
understand  they  were  first  sent  out.  My  advice  to 
"  Nap  "  is  to  procure  a  square  oven  to  replace  his 
round  one.  If  he  will  do  this,  he  need  not  feel 
envious  either  of  "  Ariel "  or  J.  J.  Kent. 

Veritas. 


clawing  abont  of  the  dough  with  the  hands,  which 
is  one  of  those  good  old  fashions  which  this  im- 
proving age  might  supersede  generally  for  the  public 
good  by  the  aid  of  machinery,  and  not  leave  private 
persons  to  seek  makeshifts,  however  well  such  may 
often  answer  the  purpose  on  a  small  scale. 

P.  M.  O. 


SOLAS  CLOCK. 
[10804.]  —  In  reply  to  A.  Trotter,  who  asks 
how  my  clock  would  act  in  hot  or  cold  weather, 
look  up  an  account  of  differential  air  thermome- 
ters, and  you  will  see  that  their  principle  is  such 
that  tbey  are  not  acted  on  by  general  disturbances 
of  temperature,  but  only  by  local — i.e.,  applied  to 
either  bulb. 

The  apparatus  for  laying  up  energy  for  seasons  of 
calm  need  not,  I  think,  be  very  bulky.  These 
details  would  give  little  trouble  to  most  of  our 
readers,  but  the  arrangement  for  catching  the  sun- 
beam at  the  right  time  might  give  more  trouble.  I 
would  suggest  another  idea  to  our  horologers  while 
on  the  subject.  Make  a  donble  chronometer — two 
chronometers  side  by  side,  and  unconnected,  except 
at  the  hair  springs— and  the  two  hair  springs  are 
superimposed  and  run  into  each  other.  The  regu- 
lator of  an  ordinary  watch  acts,  I  believe,  by 
tightening  or  loosening  the  hair  spring.  Well,  I 
would  have  this  so  arranged  that  when  one  hair 
spring  was  tightened  the  other  would  be  loosened, 
and  so  the  index  handB  on  one  face  of  the  watch 
would  be  caused  to  go  slow  proportionally  as  the  hands 
on  the  other  aide  (for  the  watch  has  two  faces) 
would  go  fast.  I  would  then  have  a  vernier-like  ar- 
rangement sliding  round  the  watch,  and  this  could 
be  made  to  find  the  exact  intermediate  point  between 
the  position  of  minute  hand  on  either  dial.  Would 
not  this  give  the  exact  time?         Dr.  H.  M.  M. 


'10802  1 -After  reading  letters  10710  and  10711 
I  feel  glad  the  subject  has  been  ventilated.  It  is 
evident  that,  the  proper  make  of  stove  is  a  useful, 
article,  while  the  atove  I  unfortunately  have  is  use- 
less. It  has  an  oven  (if  so  small  a  space  deserves 
the  name) ;  the  door  will  not  admit  41b.  of  meat  as  a 
joint.  Intending  purchasers  of  these  stoves  will  do 
well  to  note  the  results  as  mentioned  in  the  letters 
in  your  paper.  I  conclude  the  oven  referred  to  by 
"  Ariel  is  square  ;  mine  is  not.  Had  I  seen  the 
affair  ere  I  purchased,  I  should  at  once  have  observed 
the  smallness  of  the  oven  and  the  fact  it  could  not 
take  any  piece  of  meat  worth  calling  a  joint ;  unfor- 
tunately, I  purchased  on  the  faith  of  an  advertise- 
ment. The  result  is  complete  disappointment  and 
loss  of  £5.  Nap. 

CLEANLY  BREAD-MAKING. 
[10803.  J-I  have  to  thank  *«  C.  D."  Getter  10098. 
Vol.  XXII.,  p.  323)  for  the  description  of  his  method 
of  making  bread,  it  being  one  among  very  many 
useful  hints  I  have  derived  through  the  columns  of 
the  Enolibh  Mechanic.  My  mode  of  procedure 
is  as  follows,  which  may  bo  of  interest  to  those 
seeking  pure  unadulterated  brown  bread :— Take 
lift,  brown  flour  (unbolted,  having  all  the  bran  in 
it)  and  Joz.  of  Berwick's  baking  powder,  stir  these 
intimately  together  with  a  silver  table-spoon,  adding 
a  pinch  of  salt ;  then,  making  a  hole  in  the  middle, 
peur  half  a  pint  of  cold  water,  stir  rapidly  and  add 
another  half-pint  while  stirring.  Then  quickly  put 
tht  dough  into  a  buttered  tin,  and  bake  in  a  mode- 
rately hot  oven.  This  is  rather  more  baking  powder 
than  "C.  D."  uses,  but  otherwise  the  mode  is  the 
same.  The  baking  takes  about  an  hour  and  a  half. 
Nothing  can  be  more  cleanly  than  this  method— no 


MUST  THE  LEVER  NOTCH  BE  OILED 
OB  NOT  P 

[10805.1— Permit  me,  as  one  having  had,  many 
years  ago, practical  experience  in  horological  matters, 
to  give  an  opinion  on  this  subject.  In  my  practice 
I  always  made  it  a  rule  never  to  oil  the  notch,  bnt 
there  is  in  this,  as  in  most  other  matters,  an  occasional 
exception  to  a  fixed  rule.  The  friction  of  the  ruby 
pin  in  a  well-polished  steel  notch  I  regard  generally 
as  of  trifling  amount,  but  when,  as  in  the  instance 
"  P.  W.  E."  (letter  10719)  mentions,  "  that  the 
amount  of  friction  in  the  roller  depth  was  something 
incredible,"  together  with  oxidation  and  wear  of  the 
notch,  that  must,  in  my  opinion,  have  been  occa- 
sioned, not  by  mere  dry  friction,  but  by  a  corrosive 
action  having  been  set  up.  Now,  he,  and  most 
others,  must  nave  observed  in  cleaning  watches  the 
very  great  difference  that  the  exhalations  from  the 
bodies  of  the  various  wearers  cause  both  to  the 
oil  and  to  all  parts  of  the  movement  liable  to  tarnish 
or  oxidate.  Even  the  pivots  in  many  cases  blacken, 
and  silver  dials  and  joints  of  silver  cases  tarnish 
from  the  sulphur  in  the  perspiration.  These  effects 
are  remarkably  apparent  in  those  instances  in  whioh 
the  owner's  health  is  indifferent,  and  much  medicine 
taken — the  perspiration  is  often  very  corrosive,  and 
in  very  many  cases  the  rapid  drying  up  and  blacken- 
ing and  gumming  of  the  oil  has  been  wrongly 
attributed  to  its  quality  rather  than  the  true 
cause— the  faulty  condition  of  the  wearer's  blood. 
It  is  singular  that  in  all  the  treatises  on  watch  oil 
in  different  journals  I  have  never  seen  this  circum- 
stance alluded  to.  With  some  constitutions  a  watch, 
however 
will  soon 

that  ean  be  applied 
mentions  I  should  attribute  the  cause  either  to 
acidity  in  the  wearer's  perspiration,  or  else  possibly 
the  watch  might  have  been  exposed  to  acid  fumes 
from  some  other  cause,  and  where  such  instances 
are  observed  the  notch  should  certainly  be  oiled,  but 
very  slightly  bo,  merely  to  check  the  recurrence  of 
the  evil.  P.  M.  C. 


[10806 J— -I  was  somewhat  surprised  at  the  letter 
of  **  P.  W.  E."  (10719),  as  it  contains  some  re- 
markable assertions .  He  says  for  an  interval  of  nearly 
two  years  he  has  discontinued  oiling  the  lever  fork, 
when  lately  he  made  a  startling  discovery.  Does  he 
mean  that  without  oil  he  found  the  forks  universally 
rusted  ?  If  so,  he  had  better  tell  it  to  that  credu- 
lous body,  the  Horse  Marines.  Or  does  his  startling 
discovery  only  relate  to  a  single  watch  ?  I  will 
suppose  he  means  the  latter.  If  he  is  as  he  says  a 
practical  man,  he  ought  to  know  that  the  presence 
of  bad  oil,  not  the  absence  of  any,  would  cause  the 
fork  to  oxidise  or  fire.  I  put  it  to  him  if  during  the 
two  years,  or  even  in  the  course  of  his  practice,  he 
has  ever  known  a  watch  stop  for  want  of  oil  there, 
and  again  how  many  scores  has  he  known  stop 
through  being  oiled  ?  I  grant  it  makes  no  percep- 
tible difference  while  the  oil  is  fresh,  but  as  soon  as 
it  begins  to  thicken  (which  the  best  oil  will  do)  the 
watch  either  loses  its  action  or  atops  altogether. 
He  says  the  amount  of  friction  in  the  roller  depth  is 


something  incredible  (not  so  incredible  as  his  asser- 
tion). How  can  he  explain  it  ?  As  the  ruby  pin 
enters  the  fork  it  strikes  the  opposite  aide  and  un- 
locka  the  pallet,  when  the  pin  is  impelled  forward 
by  the  other  side,  and  complete  detachment  takes 
place-  Of  course,  if  the  lever  is  too  long,  or  roller 
too  large,  the  friction  is  considerably  increased,  but 
with  a  watch  in  proper  order,  I  can  hardly  imagine 
less  friction.  I  emphatically  say  that  oil  on  the 
ruby  pin  or  in  the  fork  is  quite  unnecessary,  and, 
what  is  more  to  our  purpose,  mischievous,  and  on 
no  account  should  any  be  put  there.  There  is  four 
times  the  friction  on  the  pallets  of  verge  watches. 
Does  "P.  W.  E."  advocate  oiling  them. 

Horo,  Towceater. 


THE  INFINITY  OP  SPACE. 

[10807.}— **  Dino  an  Sich"  (10752,  p.  118)  must 
pardon  me  if  I  beg  of  him  to  be  more  careful  in  his 
definitions  and  quotationa.  As  a  metaphysician  he 
onght  to  know  that  exactness  is  the  first  thing  to 
be  attended  to.  I  have  two  very  serious  complaint* 
to  make.  First,  he  quotes  me  incorrectly,  and 
makes  me  appear  to  talk  nonsense  ;  secondly,  his 
own  arguments  and  definitions  will  not  hold  water. 
I  pointed  out,  as  did  Mr.  Proctor,  that  we  ean  prove 
the  infinity  of  space  by  proving  that  the  conception 
of  a  limit  to  space  is  absurd.  Now,  it  is  very  cer- 
tain that  if  we  can  show  that  a  limit  ia  impossible, 
we  do  prove  that  space  is  infinite — i.e.,  unlimited. 
But  "Ding  an  Sich"  formulates  this  as  meaning 
that  a  +  o  +  c  +  x  —  infinity :  well  if  by  x  wo 
mean  an  endless  number,  I  do  not  object  to  the 
equation ;  but  he  goes  on  to  say,  "  in  fact  that  a 
certain  number  of  things  finite  are  equal  to  infinity.  " 
Tab  I  protest  against  aa  both  false  argument  and 
perversion  of  my  own  argument.  It  is  erroneous, 
metaphysically  and  mathematically.  My  argument 
is  that  an  endless  number  of  the  supposed  removes 
maybe  made,  and  "Ding  an  Sich/'  converts  this 
into  a  certain  number.   That  won't  do  ! 

Bnt  "  Ding  an  Sich"  seems  to  ground  his  ideas 
mainly  on  the  etatement  that  nothing  can  "be 
proved  by  any  reasoning  whose  premises  postulate 
the  desired  conclusion.  Now,  this  sounds  very 
nice,  I  admit,  but  it  unfortunately  happens  that  all 
metaphysical  argument  whatever  comes  within  this 
category.  For  instance,  we  are  discussing  "  space  :" 
can  any  one  define  what  space  is  except  by  usinj? 
words  which  themselves  postulate  the  idea  of  space.:-' 
We  all  known  what  Bpace  is,  or  what  we  mean  by 
the  word,  bat  who  will  find  a  definition  of  its  mean- 
ing? In  fact,  space  does  not  exi«t  at  all,  nor  does 
time.  We  can  find  a  dozen  modes  of  explaining 
what  they  mean,  but  not  a  single  exact  definition  of 
themselves.  They  have  no  existence,  yet  they  are 
infinite.  There  ia  a  true  paradox.  It  is  something 
of  thia  sort,  I  suppose,  which  "Ding  an  Sich" 
means  when  he  eaya,  "  We  know  that  apace  is 
a  negative  condition  (a  sine  quanon)  of  matter;" 
what  followa  ia  altogether  beyond  me  :— "  Matter 


the  fault  ia  in  the  expression  or  in  my  perceptions. 
But  from  the  after  reasoning,  I  presume,  it  ia  corre- 
lated to  the  old  theory,  revived  in  later  days, 
of  Berkeley,  that  matter  has  no  real  existence  out 
of  our  perceptions  or  consciousness.  If  ao,  I,  at  all 
events,  do  not  "know"  it,  because  I  hold  that 
matter  ia  the  only,  the  one  thing,  which  has  an 
actual  real  exiatence  outside  of  consciousness. 

This  whole  doctrine,  and,  in  fact,  all  metaphysics 
when  based  upon  pure  consciousness,  ia  built  upon 
a  blunder ;  it  aaya  (at  least  it  moans),  only  by  my 
consciousness  can  I  know  of  anything  external— 
therefore  nothing  external  exists  :  we  might  just  a* 
truly  aay,  I  am  conscious  of  my  own  existence  only 
by  my  relation  to  external  existences,  therefore  I 
do  not  exist,  I  am  only  a  centre  to  forces  exerted  by 
the  external  universe.  It  is  a  grand  mistake  to 
suppose  we  have  a  right  to  assert  our  own  existence 
(as  separate  individual  entities),  becau«e  of  our  con- 
sciousness of  existence,  and  the  grand  fundamental 
datum  of  metaphysics.  "I  perceive,  therefore  I 
am,"  is  a  pure  begging  of  the  question,  for  our 
consciousness  does  not  give  ns  the  least  hint 
as  to  the  nature  of  this  existence.  It  does  not 
tell  us,  nor  does  any  one  kuow,  whether  this 
"  Ego  "  ia  an  individuality  having  a  single  dis- 
tinct personality,  or  whether  it  is  a  committee 
of  several  individualities  (for  which  much  ia  to  be 
said),  or  whether  it  ia  a  function  of  a  larger  indi- 
viduality— in  fact,  it  tells  us  no  more  of  oar  own 
existence  than  it  does  (according  to  the  meta- 
physiciana)  of  external  existence,  and  leaves  us  just 
as  much  reason  to  doubt  about  one  as  the  other. 

8igma. 

P.S. — It  occurs  to  me  that  some  readers  may  not 
understand  the  foregoing,  so  I  will  just  whisper,  to 
them  only,  that  I  do  not  quite  clearly  understand  it 
myself.  Metaphysics  is  a  bag  of  chaff  from  begin- 
ning to  end  (if  the  supposed  science  has  either),  and 
I  have  just  shaken  out  a  small  sample  of  my  own 
collection  of  chaff. 
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REPLIES  TO  QUERIES. 


%•  In  their  answers,  Correspondents  are  re- 

retfultyi  requested  to  mention,  in  each  instance, 
title  and  number  of  the  query  asked. 

[23563.1— Violon  Pipe.— Tn  my  reply  on  p.  60S, 
lost  volume,  lines  10  and  54  read  "  gouge ;"  and 
line  71  insert  comma  after  "  swell,"  not  "  keraulo- 
phon."— Okoan  Finisher.  • 

[24644.]— Writing  on  Glass.— This  may  be  dono 
with  ordinary  paint  of  any  colour  as  on  wood  and 
either  on  the  face  or  the  back  ;  if  done  on  the  back 
run  the  face  of  the  glass  over  with  a  little  whitewash 
or  whiting  and  water,  and  when  dry  mark  with  a 
stick  the  outlines  of  the  letters  to  be  written  at  the 
back,  which  can  be  followed.  If  transparency  is 
required,  use  transparent  colours  as  sold  in  tubes, 
with  varnish  and  turps  and  a  little  japanner's  gold 
size.  Writing  in  gold  is  thus  managed :—  Sketch 
out  your  design  carefully  on  paper  and  then  with  a 
sharp  pin  or  needle,  with  a  drop  or  two  of  sealing 
wax  to  form  a  head,  prick  all  around  the  edges, 
then  lay  it  on  a  table  with  the  face  downward,  so  that 
the  pricking  is  Been  upwards.  Clean  the  glass  and 
lay  it  on  the  design,  then  where  the  letters  are  seen 
through  wet  the  glass  with  a  weak  solution  of 
isinglass,  float  it  on  with  a  flat  camel  hair  brush  set 
in  tin  as  used  for  copying,  and  while  the  size  is  wet 
lay  on  the  gold  to  the  size  and  shape  as  near  as 
possible  with  a  tip.  When  quite  dry  take  the  design 
from  under  the  glass  and  place  it  over  the  gold  with 
the  face  downward,  and  pounce  it  over  with 
Venetian  red,  whiting,  blue-black,  blue,  green,  or 
any  other  colour  tied  up  in  an  old  thin  piece  of  rag. 
Hold  the  design  firmly  and  rub  or  pounce  all  over 
so  as  to  see  the  design  on  the  gold,  then  follow  it 
carefully  with  a  pencil  and  Brunswick  black  and 
turps.  When  this  is  dry  wash  off  the  supenfluous 
gold,  and  if  necessary  clean  off  any  rough  edges 
with  a  carpenter's  sharp  Jin.  chisel.  If  it  is  to  be 
shaded  black  only,  that  can  be  done  with  the 
Brunswick  black,  but  if  blocked  up  or  shaded  with 
any  other  colour,  the  Brunswick  black  must  be 
washed  off  the  gold  with  turps  and  a  soft  tool  and 
wiped  carefully  with  a  soft  rag.  If  it  is  to  be 
blocked  up  the  shading  must  be  done  first,  leaving 
the  required  space  for  the  blocking,  which  must  be 
done  when  dry.  The  colour  used  must  be  good 
drying  oil  colour.  In  blocking  yon  must  pass  over 
the  shading  and  gold.  Thus  only  can  that  magical 
effect  of  the  blending  in  the  blocking  be  effected — 
the  rest  will  come  by  practice.— S.  Smith. 

[24764.]— Milling  Tools.— The  "  H.  B."  inquires 
about  a  milling  tool  doing  for  different  sized  heads. 
Now  I  have  only  one  tool,  but  I  hare  nsed  it  for  any 
sized  head  I  have  made,  without  any  regard  to  pro- 
portion, from  l}in.  to  less  than  £in.,  and  it  is  hardly 
possible  that  every  one  I  have  had  to  make  should 
be  of  a  different  size.  Even  in  my  microscope  alone 
I  have  five  or  Bix  different  sized  heads  milled ;  but  I 
have  never  given  any  thought  upon  the  subject 
why— E.  T.  Scott. 

[24833.]— Whitewashing.— The  following  may 
be  relied  upon  as  a  certain  rule,  whioh,  if  followed, 
practice  will  make  perfect :— Well  wash  the  ceilings 
by  well  wetting  in  twice  with  as  much  water  as  can 
be  well  floated  on  as  far  as  can  be  reached  from  the 
scaffold  board.  Then  commence  where  started  and 
wet  again,  and  work  up  to  a  froth,  and  wipe  off  with 
a  large  sponge— this  saves  much  time  and  labour. 
When  the  washing  is  finished  stop  all  the  cracks, 
&c.,  with  plaster  and  whiting  with  a  small  gauging 
trowel.  When  dry,  if  very  much  discoloured  and 
stained,  run  over  the  bad  parts  with  a  little  turpsy 
colour,  made  with  lib.  white  lead,  ilb.  driers,  table- 
spoonful  linseed,  and  as  much  turps  ss  will  make  it 
very  thin  for  use.  This  will  cure  any  kind  of  stain ; 
when  thoroughly  dry,  claircole,  and  when  that  is 
dry  whiten  as  described  hereafter.  Much  depends 
npon  the  preparation  of  the  whitewash  or  distemper 
colour,  which,  though  simple  when  once  understood, 
yet  is  most  important,  lake  12lb.  of  whiting  (the 
large  balls  preferred),  break  up  small  into  a  pail,  and 
cover  with  water  to  soak.  During  this  melt  41b.  of 
common  size,  and  also  rub  up  with  a  palette  or  table- 
knife,  or  small  trowel,  on  a  hoard  or  slate,  about  a 
dessert-spoonful  of  blueblack  with  a  little  water  to  a 
very  fine  paste ;  then  pour  the  water  off  the  whiting 
and  stir  in  the  blueblack  j  then  add  the  melted  size 
and  well  stir  np  all  together  with  a  broomstick.  Be 
careful  not  to  let  the  size  burn  while  melting,  or  it 
will  destroy  its  quality  and  stain  the  whitewash. 
Then  strain  while  warm  into  a  clean  pail  through  a 
piece  of  milliner's  muslin  or  crinoline,  and  when 
cold  it  will  form  a  jelly  and  be  fit  for  use ;  theu  beat 
the  jelly  up  together,  and  if  too  stiff  add  a  little  cold 
water.  The  claircole  is  made  by  taking  a  little 
whitewash  while  hot  or  cold  and  add  twice  us  much 
melted  size,  and  go  over  as  soon  as  ready.  Com- 
mence whitewashing  over  the  window  and  work 
from  the  light,  being  careful  to  layoff  the  work  into 
that  already  done,  not  standing  to  lay  it  off  in  one 
direction,  as  in  painting.  This  applies  to  distemper 
work  generally.  Staining  with  other  colours  instead 
of  the  blueblack— according  to  the  tints  required  : 
for  yellow  or  buff— ochre,  chrome.  Dutch  pink,  raw 
sienna,  Ac.:  for  red— Venetian  red,  Chinese,  Indian 
red,  or  light  purple  brown ;  for  blue— celestial,  ultra- 
marine, and  indigo;  for  greens— Brnns wicks.— 3. 
Smith. 


[24366.]— Walter  Printing  Press.— "B.  P.  A." 
can  assume  the  role  of  a  modern  "  Ajax  "  with  im- 
punity, ae  I  have  already  told  him  that,  without 
going  to  head-quarters,  it  is  impossible  to  know 
how  many  of  the  .rival  machines  are  at  work— the 
Walter  has  a  footing  in  the  States  as  the  Hoe  has 
hero — not  to  speak  of  the  Victory  and  Marinoni's. 
When  your  correspondent  says  that  "  the  speed  is 
not  limited  by  the  ability  of  the  ink  rollers  to  stand 
the  friction,"  he  should  go  further  and  say  what 
does  limit  the  speed.  Mere  contradictions  aro  use- 
less in  tho  Mechanic,  and  I  am  surprised  that  a 
gentleman  who  exhibited  so  much  sensitiveness  on 
tho  score  of  the  "amenities"  should  employ  the 
style  he  does.  I  repeat  that,  "with  good  strong 
psper  "  (a  condition  "  B.  P.  A."  omits),  the  speed  of 
reel-paper  machines  is  limited  by  the  ability  of  the 
ink  rollers  to  stand  the  friction.  This  remark 
obviously  applies  to  those  only  of  a  good  type. 
Whether  tho  Hoe,  which  has  over  1,600  teeth  in  its 
gearing,  is  limited  by  any  other  "weak  point"  I 
do  not  know.  It  can  do  work  at  the  rate  of  12,000 
or  13,000  revolutions  an  hour,  but  whether  it  is  safe 
to  work  at  that  speed  this  deponent  knoweth  not. 
As  to  the  difficulty  of  "  laying  down  " — what  a 
difficulty !  They  have  two  "  hands  "  at  the  Times 
to  receive  the  sheets,  because  the  fly  cannot  lay  the 
sheets  (or  separated  papers)  down  as  fast  as  they 
come.  In  the  Hoe  there  is  an  ingenionsly-con- 
Btrncted  "  collector,"  which  retains  six  sheets,  and 
then  turns  them  over  to  the  fly.  It  is  found,  how- 
ever, that  a  blast  of  air  is  necessary  te  keep  the  six 
sheets  on  the  fly  ae  they  are  in  course  of  deposition. 
So  muoh  for  the  "difficulty,"  as  to  the  speed, it 
will  be  obvious  to  your  readers  that  thore  is  a  limit 
somewhere,  and  with  snoh  paper  as  the  Telegraph 
uses  it  is  found  in  the  paper.  It  would  be  highly 
dangerous  to  drive  at  a  great  speed  with  thin  and 
rotten  paper,  thongh  very  ingenious  arrangements 
have  been  adopted  for  stopping  quickly.  With  good 
strong  paper  the  ink  rollers  generally  give  first, 
and  especially  so  in  the  summer.  Where  a  large 
circulation  has  to  be  met,  then,  it  is  preferred  to 
have  a  number  of  machines,  rather  than  to  drive  a 
few  at  a  high  speed. — Nun.  Dob. 

£4064.]  —  Varnish.  —  Give  a  coat  of  Young's 
nt  size  (at  2d.  per  lb.) ;  when  melted,  add  about 
\th  water ;  when  this  is  dry,  give  another  coat.  When 
this  is  thoroughly  dry,  give  a  coat  of  crystal  paper 
varnish  ;  it  is  colourless,  and  dries  quickly  and  hard. 
In  the  case  of  drawings  let  the  first  coat  of  size  be 
a  little  weaker,  and  floated  over  it  quickly  as  it 
lies  ;  but  do  not  touch  the  drawing  while  wet.— S. 
Smith. 

S 25125.]— Eleotrio  Alarm— I  venture  to  submit 
e vice  which  I  intend  to  fit  to  my  clock  for  the 
purpose  of  ringing  an  electric  alarm.  It  is  simpler 
than  anything  I  have  yet  seen,  but  has  not  been 
tried.   A  is  the  clock  face  carrying  the  hands ;  B  is 


a  small  pieco  of  wood  screwed  or  otherwise  attached 
to  the  woodwork  around  the  clock  face.  Passing 
through  B,  and  firmly  fastened  into  it  are  two  thin 
strips  of  elastic  metal,  C,  connected  to  wires,  and 
having  platinum  points  to  form  contact.  Suppose 
you  wish  to  rise  at  6  o'clock  in  tho  morning,  place 
the  apparatus,  as  shown,  on  the  previous  night, 
after  0  o'clock.  In  the  morning  the  hour  hand  of 
the  clock  comes  in  contact  with  the  longer  strip  of 
elastic  metal,  pushes  it  towards  the  shorter  strip, 
and  at  0  o'clook  the  platinum  points  will  come 
together  and  the  bell  will  ring  until  the  hand  has 
cl  i  I  it.-clf  of  C,  which,  of  course,  must  be  suffi- 
ciently yielding  not  to  stop  the  clock.  If  necessary, 
B  may  be  attached  in  such  a  way  as  will  permit  of 
its  being  moved  round  to  any  part  of  the  clock  face. 
—J.  S.  W. 

[25155.]— Potential  Energy.— I  am  extremely 
sorry  that,  even  after  "  Snifting  Clack's"  addi- 
tional .explanation,  I  am  not  able  to  exclaim 
"  eureka."  He  only  gives  illustrations  of  the  trans- 
formation of  potential  into  kinetio  energy,  but  does 
not  explain  how,  in  the  case  of  a  rusted  wound-up 
spring,  this  transformation  is  effected.  In  order 
that  the  heat  evolved  by  the  aggregate  of  atoms 
which  constitutes  a  spring  may  be  greater  when  it 
is  wound  up,  each  individual  atom  of  iron  or  carbon 
must  develop  more  heat  in  its  combination  with  an 
atom  of  oxygea  than  it  otherwise  would.  My 
object  in  writing  is  similar  to  that  expressed  in  H. 
Miers's  concluding  paragraph,  and  I  may,  perhaps, 
express  a  hope  that  "  Sigma  "  would  give  us  his 
opinion.— C.  W.  H.,  Cleveland. 

[25244.]  —  Oat  Cake.  —  Surely  "  Brewer  "  can 
now  make  oat  cakes.  It  is  an  old  saying  and  a  true 
one  that  "  thare  are  more  ways  than  one  of  doing 
a  thing  "  and  so  it  is  with  the  baking  of  oat  eakeB. 
"Saul  Kymea's"  twenty  for  sixpence  must  be  a 
good  investment,  and  made  ont  of  Scotch  (res!) 


oatmeal  too.  Ihave  never  heard  of  any  that  wasn't 
"real,"  unless  when  the  meal  girnel  was  empty. 
I  must  admire  the  very  intelligent  and  sensible 
manner  in  which  "  A  Roaming  Scot  "  treats  the 
subject ;  I  agree  with  him  in  every  respect  (except 
that  abominable  word  "griddle  '),  and  can  con- 
fidently endorse  all  he  says.  Perhaps  he  will  give 
us  his  experience  in  the  making  of  "brochan," 
"  chitterlings,"  "  crowdie,"  and  "soans."  I  must 
still  differ  from  "More  Light"  in  his  absolute 
application  of  the  word  "  cake  "  instead  of  bannock. 
I  admit  that  cake  in  polite  society  has  usurped  the 
place  of  its  more  prosaic  brother,  bnt  if  "  More 
Cight"  will  refer  to  "Chambers's  Dictionary"  he 
will  find  that  "bannock"  is  "a  cake  of  oatmeal 
bread."  The  glossary  to  Burns's  work  has  "  bannock 
a  sort  of  bread  in  round  shape."  A  cake  may  be 
made  of  anything ;  in  faet,  literally  speaking,  a  cake 
is  cooked  dough  from  the  Latin  word  coquo,  to  cook. 
Our  friend  the  bannock  is  different— either  oatmeal 
or  barley  meal  must  be  the  article  used  in  its 
manufacture.  It  occurs  to  me  that  I  have  heard 
my  country  termed  the  "  Land  o'  Cakes ;"  "  Land 
o'  Bannocks"  doesn't  sound  so  well,  hut.  it  is 
none  the  less  the  proper  expression.  Might  I  call 
the  attention  of  f'  More  Light "  to  the  fact  that 
in  the  two  lines  he  has  quoted  from  our  national 
bard  he  has  made  three  errors  ?  I  will  forgive  it, 
but  "  bannock  "  must  be  the  word. — Gowsie. 

[25263.]  —  Varnishing  Wall  Paper.  —  Melt 
common  size  and  then  add  one-fourth  cold  water, 
then  strain  through  muslin.  Apply  it  briskly  with 
a  worn  distemper  brush,  when  dry  give  another 
coat.  Half  the  size  should  be  kept  warm  near  the 
fire  in  readiness  for  use  when  the  other  is  chilled. 
If  the  paper  is  delicate  use  Young's  patent  size, 
2d.  per  pound.  If  pulps  are  to  be  varnished  let  the 
manufacturer  give  the  first  coat  of  size,  and  put 
the  other  on  when  hung. — S.  Smith. 

[25297.]— Woman's  Friend.— I  think  the  draw- 
ing of  this  contrivance  at  p.  21  is  not  quite  correct, 
and  that  the  pipe,  C,  should  reach  very  nearly  to  the 
bottom  of  the  pan,  for  if  it  did  so  the  instrument 
would  be  nearly  identical  with  one  that  has  long 
been  in  use  by  washers  and  bleachers  ;  and  if  any  one 
in  Cornwall,  or  any  where  else,  has  a  patent  for  it, 
be  has  no  right  to  one,  though  he  may  not  be  more 
fraudulent  than  nine  ont  of  ten  patentees  are.  The 
action  is  not  exactly  as  "  Little  Tommy  "  supposes. 
So  long  as  steam  is  produced  slowly  it  force*  its 
way  through  the  clothes  lying  on  the  perforated 
plate,  softening  the  dirt  in  them  ready  to  be  washed 
away  by  the  hot  water  which  is  forced  np  the  pipe, 
C,  and  on  to  the  clothes  through  the  tubes,  G  u,  by 
the  steam  when  it  is  forced  faster  than  it  can 
escape  through  the  clothes.  A  contrivance  acting 
the  same  way  is  in  common  nse  for  making  coffee. 
I  dare  say  it  is  patented  too,  but  I  have  known  it 
above  40  years.  I  do  not  believe  anything  like  one 
in  ten  of  patents  claimed  are  either  new  or  original, 
and  whoever  can  expose  such  false  claims  should  do 
so.  Real  inventors  deserve  reward  and  praise,  bnt 
pretenders  nothing  bnt  contempt  and  loss.— Philo. 

[25806.1— Animal  Refuse.—"  H.  B.  J."  should 
have  advised  sulphate  not  carbonate  of  lime  to  be 
added  to  offensive  animal  refuse.  When  sulphuric 
acid  is  added  the  carbonate  is  converted  into  the 
sulphate,  but  it  is  far  cheaper  to  nse  it  in  the  form 
of  gypsum  at  first,  to  fix  the  ammonia — one  chief 
cause  of  the  offensiveness  and  of  the  fertility  of 
animal  refuse.— Philo. 

[25342.1— Lights.  —  The  additional  information 
given  by  X.  Y.  Z."  does  not  in  any  way  alter  the 
case.  Supposing  the  windows  had  been  a  few  feet 
from  the  boundary  line,  most  of  the  light  would 
then  have  come  from  the  adjoining  property,  and  if 
they  had  been  suffered  to  remain  fer  20  years 
without  any  objection  on  the  part  of  the  adjoining 
owner,  he  could  not  then  have  built  on  bis  own  land 
or  raised  the  boundary  wall,  if  by  so  doing  he  ob- 
structed the  light.  This  shows  the  importance  of 
watching  any  buildings  or  erections  put  np  on 
adjoining  land.  With  reference  to  the  question 
asked  by  "  X.  Y.  Z."  as  to  whether  they  are  justified 
in  going  on  their  neighbour's  land,  with  the  consent 
of  tbe  tenant,  to  make  repairs,  'I  should  say 
certainly,  as  the  tenant,  being  for  the  time  owner 
of  the  property,  can  admit  any  one  he  likes  on  to  it. 
Should  there  arise  any  question  about  it,  which  I 
consider  impossible,  it  would  be  between  the  tenant 
and  his  landlord,  the  permission  of  the  former 
clearing  "  X.  Y.  Z."— Mabforio. 

[2.5356.] — Chemical  Balance.— I  would  suggest 
to  "  J.  B.  C."  that  he  should  send  sketches  and  full 

reticulars  how  to  make  a  chemical  balance  for  5s. , 
am  sure  our  Editor  would  be  pleased  to  insert  any- 
thing good,  and  the  numerous  chemical  students  who 
write  queries,  and  often  get  a  snubbing,  would  be 
much  obliged  to  you.  I  must  say  that  I  could  not 
give  the  necessary  information  myself;  the  reason,  I 
suppose,  is,  that  having  scales  always  at  hand  my 
attention  has  not  been  directed  that  way.  The 
readers  of  "  ours  "  in  many  cases  cannot  get  the 
Pharmaceutical  Journal  so  long  back,  and.  besides. 
20  years'  experience  should  add  to  simplicity  of 
making.— W.  J.  Lancaster, 

[25437.]— Corrosion  of  Steam  Boilers. — As 
pure  water  has  no  action  upon  iron  in  the  absence 
of  air  (of  free  oxygen),  would  not  a  boiler  suffer 
little  from  rust  if  kept  quite  full  of  water  while 
unused  ?  After  a  boiler  has  bean  standing  unused 
for  some  time  it  would  be  prudent,  before  getting 
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ip  "team,  to  test  the  strength  of  the  boiler  by  quite 
ion*  it  with  water,  loading  the  safety-valve  above 
lie  working  pressure,  and  warming  the  water 
rtiitlv  until' the  valve  lifts,  which  it  will  do  long 
brtore  the  water  boils— the  water  expanding  much 
core  than  the  metal.  This  ingenious  method  was 
ir>t  lufirested  by  Dr.  Joule  who  has  since  dis- 
Ucnitned  himself  so  highly  by  his  investigations 
» best.  It  is  substituting  the  gradual  expansion 
if  Kfntlv  warmed  water  for  the  explosive  foroe  of 
!t>*B ;  by  either  plan  a  dangerously  weak  boiler 
i'C  be  broken ;  bat,  if  the  first,  the  injury  done  is 
mited  to  the  boiler  only. — Philo. 

.'25067.3— Organ  Metal  Pipe  Manufacture- 
rs tools  and  appliances  required  for  the  above  are 
ntber  niuneroui,  but,  with  one  or  two  exceptions, 
tot  costly.  The  number  of  tools  required  are  not 


there  is  a  set  pot  in  it  you  will  save  a  considerable 
expense ;  if  not  yon  will  have  to  procure  a  wrought 
iron  stove  with  a  pot  let  in  at  the  top,  capable  of 
holding,  say,  3cwt.  or  4cwt.  of  metal— as  ranch 
more  as  you  like.  Tho  casting  bench  should  be 
2ft.  4in.  wide,  and  8ft.  or  flft.  will  be  long  euough 
for  you,  as  width  will  be  more  gain  for  you  than 
length.  There  are  both  wood  and  stone  benches, 
but  in  your  case  a  wood  one  would  be  more  con- 
venient. It  should  be  made  of  several  narrow  pine 
battens,  firmly  bolted  together  edgeways.  This 
should  be  laid  on  a  stout  and  firm  frame,  set  level, 
and  tho  top  planed  perfectly  true,  for  upon  this 
depends  in  a  great  measure  the  regularity  of  the 
sheet  when  ran.  Pig.  1  shows  a  side  view  of  bench 
with  skillet  pot  in  position.  Having  got  the  bench 
planed  perfectly  true  obtain  a  length  of  fustian  to 


curry  t  lie  two  centres  of  the  pot.  A  support  is  also 
required  for  the  handle.  Pig.  1  shows  the  skillet 
pot  ntid  support  for  handle.  Tho  next  thing  required 
la  ■  pox,  by  means  of  which  the  metal  is  carried 
from  o.ie  end  of  the  bench  to  the  other,  and  which 
leaves  behind  it  a  thin  stratum  of  metal  on  the 
surface  of  the  bench  so  as  to  form  tho  sheet.  It  is 
made  of  yellow  pine  or  mahogany  well-seasoned  and 
dry.  l-'ig.  2  is  a  sectional  view ;  the  exact  measure- 
ments are  given.  A  is  tho  gange,  the  raising  or 
lo .wring  of  which  regulates  the  thickness  of  sheet, 
B  is  t  he  orifice  through  which  the  metal  flows  as  the 
box  is  moved  forward.  The  box  should  be  the  exact 
width  of  the  bench  for  the  outside  measure,  and  re- 
quires to  bo  well  made.  With  the  addition  of  a  large 
aud  ■null  ladle,  skimming  ladle  and  metal,  this  is  all 
that  i.,  requisite  for  the  casting  process.   The  fol- 
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tB7Hie*M  10  m*ny  ■*  for  the  wood  department. 
» following  Li  a  list  of  what  would  be  required 

t'onUnary  work:— A  furnace  and  receptacle  for 
«»iten  lead,  a  bench  covered  with  fustian  to  ran 
to*0MtoB,  a  box  to  run  the  same  with,  a  "skillet 
•  large  and  ■mall  ladles,  a  skimming  ladle 
J?  "an  ordinary  ladle)  perforated  with  a 
*rt  of  Hp.  holes  for  the  purpose  of  separating 
dross  which  accumulates  on  the  surface  of  the 
&  natal,  a  level  bench  to  plane  and  work  the 
on,  ■  plane  and  scraper  to  work  the  metal 
oilstone,  mandrels  of  various  sizes,  size- pot, 
hook,  knife,  soldering   irons,  polishing 

U"  beaters,  a  brass  cup  to  cove  in  the  feet, 
Tail  her,  rosin,  whiting,  mouthing  tools, 
wag  boards,  compasses,  role,  circling  board, 
i  1??°  .  fl  *n  outhouse  in  whioh  yoa  can 
1  the  whole  operation  so  muoh  the  bettor.  If 


cover  the  bench  from  end  to  end.  The  fustian  is 
2ft.  6in.  wide ;  the  bench  will  be  2in.  narrower  than 
this,  which  leaves  lin.  on  each  side  to  be  tacked  fast 
on  to  the  sides  of  the  bench.  One  side  is  to  be 
fastened  first,  the  hard  side  upwards,  and  be  careful 
to  stretch  and  tack  it  tight  both  across  and  length- 
wise: if  you  do  not  the  "  tick,"  as  it  is  called,  will 
stand  a  good  chance  of  being  ripped  open  the  first 
sheet  you  attempt  to  run.  The  upper  rails  of  bench 
should  run  a  foot  or  so  further  out  at  the  end  for  the 
purpose  of  supporting  a  piece  of  flat  iron  level  with 
the  bench  top.  the  use  of  which  will  be  explained 
fnrther  on.  The  next  thing  required  is  a  support 
for  the  "  skillet  pot "  at  the  edge  of  the  bench, 
which  should  always  be  close  to  the  furnace  contain- 
ing the  molten  metal.  The  supports  are  easily 
made  by  fixing  two  upright  pieces  to  the  legs  of  the  j 
frame  and  screwing  on  a  pair  of  iron  brackets  to 


lowing  are  required  to  work  the  metal  up :— The 

Ekno  is  made  the  same  as  an  ordinary  jack  plane, 
ut  the  pitch  of  iron  is  different— no  back  iron  is 
required.  The  iron  is  set  at  an  angle  of  03".  The 
iron  is  sharpened  and  ground  very  dumpy,  similar 
to  the  cutting  tools  for  the  harder  metals.  Fig.  S 
will  give  an  idea.  The  scraper  is  the  same  as  used 
by  a  cabinet-maker,  only  net  in  a  wooden  handle, 
Fig.  4.  The  hook  for  cutting  the  metal  out  in  the 
rough  is  shown  at  Fig.  6.  The  mandrels  are  of 
various  sizes.  The  largest,  and  up  to  lin.  in  din., 
may  be  made  of  red  deal ;  smaller  than  lin.  ought 
to  be  made  of  lance  wood.  The  larger  sizes  should 
drop  gin.  or  Jin.,  the  smaller  §in.,  and  smaller  still 
l-18th  inch.  The  feet  mandrels  are  made  conical, 
and  so  many  in  comparison  to  the  body  mandrels 
are  not  required,  see  Fig.  6.  The  size  for  prevent- 
ing the  solder  from  sticking,  except  in  the  proper 
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place,  is  made  of  fine  whiting,  glue,  and  water, 
mixed  to  the  consistency  of  cream,  and  boiled. 
The  soldering  irons  (of  which  there  should  be  two) 
are  made  of  the  best  wrought  iron  without  any 
crack  or  flaw,  see  Fig.  7,  which  shows  the  proper 
shape.  One  iron  would  do,  but  two  is  better, 
because,  while  you  are  using  one.  the  other  may  be 
getting  hot.  The  mouthing  tool.  Fig.  8,  should  be 
made  of  brass,  properly  turned  and  perfectly 
straight,  then  the  flat  surface  planed  off  to  one- 
fourth  of  the  circumference.  Fig.  0  shows  the 
section.  The  circling  board,  Fig.  10,  is  a  plain 
piece  of  board  about  18in.  long,  made  in  the  shape 
shown.  One  edge  is  fast,  the  other  moveable.  It  is 
easily  made  by  nailing  a  Jin.  strip  level  with  the 
edge  at  A,  and  fastening  one  leg  of  an  old  rule  on 
the  top  of  that ;  the  other  strip  may  be  fastened 
on  the  other  leg  at  B.  Drill  a  small  conical  hole  at 
the  centre,  C,  to  insert  the  point  of  the  compasses. 
Another  board  similar  is  used  to  set  out  the  mouths 
before  turning  up  the  pipes.  It  is  about  2ft.  long, 
and  15in.  wide  at  the  broad  end.  It  is  provided 
with  two  ledges  similar  to  the  circling  board,  but 
neither  are  moveable.  A  piece  of  planed  metal  is 
fastened  on  to  the  space  between  the  ledges,  nnd 
divided  into  a  fourth  and  fifth  in  the  centre.  The 
lines  are  struck  in  the  following  manner: — First 
draw  a  centre  line  from  A  to  B.  Fig.  11,  then 
divide  the  distance  from  C  to  D  into  fourths,  or 
better  into  eighths,  whon  you  will  have  Jths  on  one 
side,  and  ths  on  the  other;  draw  two  lines  from  the 
;tb  at  each  side  of  the  centre  line  to  the  point  A, 
when  the  distance  from  each  line  will  of  course  be  a 
fourth.  To  get  the  fifth  divide  into  ten  parts,  and 
treat  tho  same  way,  when  you  will  get  a  fifth  in  the 
centre.  The  lines  from  A  to  B  show  the  position. 
I  will  now  go  through  the  whole  operation,  from 
casting  the  metal  to  finishing  the  pipe  ready  for 
voicing.  The  first  thiog  to  be  considered  is  the 
quality  of  metal  to  use.  I  make  use  of  the  word 
"metal"  in  referring  to  the  mixture  of  lead  and 
tin.  because  it  is  the  name  by  which  it  is  generally 
understood.  The  quality  I  shall  recommend  you  to 
use  is  the  ordinary  kind,  not  too  good,  nor  too  bad. 
If  you  use  the  commonest  kind  it  soon  turns  black, 
or  dark  blue,  and  does  not  look  well,  and  if  you 
use  the  best,  or  "  spotted  metal,"  you  will 
find  it  too  difficult  to  work  at  first.  The 
better  qualities  run  better,  smoother,  and  cleaner 
sheets  than  the  commoner.  The  best  lead  is 
the  "tea  lead,"  to  be  obtained  at  the  grocers' 
or  the  tea  warehouses.  In  a  large  town  there 
i»  plenty  to  get.  Tho  firm  that  supplies  us 
with  lead  say  that  the  "Indian"  is  the  best : 
whether  they  are  right  or  not  I  cannot  say,  but 
what  they  send  ns  they  send  as  Indian,  and  there  is 
sometimes  not  as  much  as  £lb.  of  paper  in  the  1  ton. 
The  less  paper  you  get  with  the  lead  so  much  the 
better,  because  a  stone  of  paper  is  charged  as  a 
stone  of  lead.  Ton  will  observe,  if  you  get  any 
good  tea  lead,  some  of  it  is  very  near  being  spotted 
metal.  Pipes  made  from  tea  lead  have  always  a 
whiter  appearance  when  finished,  and  keep  their 
colour  better,  than  those  made  from  ordinary  pig 
or  sheet  lead.  The  best  pig  lead  for  organ-building 
purposes  is  obtained  olf  a  firm  in  Newcastle,  and  is 
refined  by  steam.  The  smell  arising  from  the 
burning  paper,  when  melting  the  tea  lead,  is  very 
stifling,  and  should  be  carried  away  by  some  con- 
venience. The  proportion  to  use,  and  which  will  be 
best  for  you  in  every  way,  is  81b.  of  tin  to  the  cwt. 
of  tea  lead  j  if  ordinary  lead  be  used,  it  will  require 
from  10lb.  to  11  lb.  of  tin  to  the  cwt.  Your  chance 
now  is  very  good,  as  tin  is  now  very  cheap.  You 
can  get  it  from  ,10d.  to  Is.  per  lb.,  if  not  lower. 
Havinir  first  melted  a  certain  quantity  of  tea 
lead,  add  the  proper  quantity  of  tin,  stir  well,  then 
take  off  the  dross  with  the  skimming  ladle.  Put 
this  carefully  aside,  as  you  can  sell  it  at  the  rate  of 
5s.  per  cwt.  The  metal  should  be  kept  nearly  red 
hot  in  the  casting  pot,  so  as  when  you  ladle  it  out  it 
does  not  become  cold  too  soon.  Next  place  the 
skillet  pot  in  its  position,  having  previously  had  it 
close  to  the  fire  to  keep  hot ;  see  that  it  work* 
readily  on  the  centres,  put  the  box  close  up  to  the 
strip  of  wood  at  the  end  of  the  bench.  This  strip 
of  wood  should  be  the  exact  length  and  thickness  of 
the  opening  in  the  box  at  B,  Fig.  2.  It  is  to  keep 
the  metal  from  flowing  out  until  you  move  the  box. 
Brush  the  bench  down  with  a  handbrush,  and  keep 
everything  as  clean  as  possible.  Next  ladle  a 
quantity  of  metal  into  the  skillet  pot,  until  it  is 
about  three  parts  full.  Eub  a  tallow  candle  twice 
round  the  pot,  inside  close  to  the  metal ;  this  keeps 
the  metal  from  sticking  to  the  sides  as  it  cools.  The 
next  thing  is  to  take  the  heat,  a  most  delicate 
operation,  and  upon  which  the  success  of  running  a 
good  sheet  rests.  Common  metal  requires  to  be  run 
hotter  than  good  metal.  The  point  to  arrive  at  is 
to  ascertain  tho  exact  heat  at  which  the  identical 
metal  you  use  will  run  the  best  sheet.  If  it  is  run 
too  hot  it  will  leave  the  tick ;  if  too  cold  it  will  be 
covered  with  little  lumps  of  metal  sticking  all  over 
the  sheet.  Again,  some  metal  will  not  run  any  other 
way  than  covered  with  these  spots.  Spotted  metal 
may  be  run  much  colder  than  any  other.  The 
mixture  I  have  recommended  you  will,  if  properly 
managed,  run  a  sheet  as  level  and  smooth  as  a  piece 
of  writing-papar.  This  is  what  is  required.  After 
you  have  rubbed  the  candle  round  the  edge  of  pot 
stir  well  up  with  the  small  ladle,  let  it  rest  a  moment 
or  two,  and  the  circular  motion  will  cause  the  dross 
to  radiate  to  the  centre  ;  clean  this  off  with  the 
ladle,  and  throw  into  casting  pot ;  then  insert  your 
ladle  again  into  tho  skillet  pot,  take  up  a  ladleful, 


and,  resting  the  handle  on  the  side  of  the  pot, 
gently  pour  back,  and  if  the  metal  leave  the  ladle 
quite  clean—  that  is,  not  cool— and  leave  a  thin 
stratum  in  the  ladle,  stir  well  again,  allow  it  to 
rest  a  moment,  take  off  the  dross,  same  as  before ; 
try  another  ladleful  as  before,  and  as  soon  as  the 
metal  begins  to  cool  in  the  ladle  as  you  pour  it  out 
it  is  ready  to  run.  Lift  the  handle  of  the  pot  and 
steadily  pour  the  metal  into  the  box  until  the  pot  is 
nearly  empty ;  then  with  the  help  of  an  assistant  at 
the  opposite  side  of  the  bench  run  the  box  parallel 
and  gontly  to  the  other  end  of  the  bench,  off  the 
tick  on  to  the  level  plate  of  iron  fixed  at  the  end. 
As  soon  as  the  box  reaches  the  plate  lift  it  (the  box) 
off,  and  tho  surplus  metal  will  remain  on  the  plate  a 
shapeless  mass.  Lift  the  plate  about  an  inch  away 
from  the  bench  end  directly  the  box  is  taken  off, 
which  will  disjoint  the  remaining  znass  from  the 
sheet.  If  every  thing  has  been  properly  conducted, 
upon  looking  at  the  sheet  immediately  it  is  run  it 
will  appear  like  a  mass  of  silver,  but  in  a  moment 
or  two  will  begin  to  turn  white,  and  those  parts 
which  turn  white  soonest  are  the  thinnest  parts  of 
the  sheet.  I  have  omitted  to  say  that  a  piece  of 
very  strong  brown  paper  should  be  tacked  loosely  on 
to  the  tick  at  the  bead  of  bench  for  the  box  to  stand 
on.  It  should  be  about  Min.  or  15in.  wide,  and  as 
long  as  the  bench  is  wide.  Its  nse  is  to  prevent  the 
tick  being  burnt  so  soon  as  it  otherwise  would  by 
the  mass  of  hot  metal  which  has  to  lie  on  it  while 
the  box  is  being  filled.  You  will  find  this  piece  of 
paper  will  require  constantly  renewing.  After 
breaking  the  sheet  at  the  bottom  end  of  bench,  as 
before  stated,  return  to  the  head  of  bench,  and 
taking  hold  of  each  disengaged  corner  of  the  piece  of 
paper  gently  turn  it  over,  so  as  to  break  the  sheet  at 
that  end  likewise.  Let  all  remain  till  cool  enough  to 
remove,  and  throw  the  refuse  into  the  casting  pot 
again.  When  the  sheet  is  cool  enough  to  remove, 
which  will  be  about  two  minutes,  take  a  piece  of 
Jin.  pine,  about  6in.  wide,  and  a  foot  wider  than  the 
bench,  bevelled  at  one  edge  ;  put  this  under  the 
sheet  at  the  head  of  bench,  and,  with  the  help  of  the 
assistant,  run  it  parallel  from  one  end  of  bench  to 
the  other  to  separate  the  sheet  from  the  tick.  You 
must  be  careful  the  first  time,  as  the  metal  sticks 
fast  to  the  tick  when  new.  The  sheet  may  now  be 
rolled  up  and  put  by  in  a  convenient  place.  When 
you  take  the  heat  of  tho  metal  previous  to  running 
be  sure  the  temperature  of  ladle  is  not  colder  than 
the  metal.  Also  be  careful  to  keep  it  well  stirred,  as 
it  will  be  cool  sooner  at  the  outside  than  in  the 
centre.  Continue  the  foregoing  operations  until  the 
whole  of  the  metal  is  cast.  Above  all  keep  every- 
thing clean,  and— don't  6c  in  a  Jiurry.  We  suppose 
the  casting  satisfactorily  completed,  and  will  proceed 
to  cutting  out  and  finishing.  Suppose  you  intend 
cutting  out  a  4ft.  principal,  lay  open  a  moderately 
thick  sheet  (for  no  matter  how  carefully  you  have 
run  them  you  will  find  various  thicknesses),  and 
from  the  thickest  part  cut  the  lower  notes,  allowing 
the  strongest  end  of  each  piece  to  form  tho  mouth. 
Mark  and  cut  out  the  bodies  separate  (with  the 
cutting-hook:,  Fig.  5)  up  to  middle  B,  and  from  foot 
C  to  top  they  may  be  cut  in  one  long  length,  con- 
taining sufficient  widths  to  complete  the  stop.  The 
feet  are  cut  out  in  strips  the  same  width  as  the  feet 
require  to  be  long  (CC  principal  foot  9in.  long). 
After  having  cnt  them  all  out,  clear  all  your  pieces 
away  to  commence  planing  up.  Take  the  beater— 
which  is  a  piece  of  hard  wood  of  close  grain,  slightly 
rounded  at  edges  and  ends  to  prevent  it  from  marking 
the  metal— and  beat  one  body  perfectly  flat,  fasten  it 
at  the  right  hand  with  a  hand-screw  to  the  bench, 
grease  the  metal  well  with  a  tallow  candle,  and 
plane  away.  It  is  nearly  similar  to  planing  wood, 
only  the  shaving  requires  to  leave  the  plane  at 
every  stroke.  You  will  find  planing  up  a  rather 
hard  job  at  first,  even  if  your  muscular  power  is 
well  developed;  the  sudden  stop  when  the  plane 
takes  hold  shakes  the  whole  body,  especially  anyone 
not  used  to  it.  Don't  let  your  iron  have  much  hold, 
or  you  will  come  to  a  dead  atop,  and  spoil  the  piece. 
After  you  have  planed  it  np  rub  it  over  with  tallow, 
and  scrape  it  in  the  sinie  manner  as  a  cabinet- 
maker does  wood,  but  with  this  difference— that  you 
must  not  draw  the  scraper  back  over  the  metal,  or 
you  will  scratch  it,  but  commence  close  to  you,  and 
give  good  long  strokes  directly  forward,  allowing 
the  scraper  to  lean  from  you  a  little  at  the  top. 
One  thing  is  essential— to  keep  a  film  of  tallow  on 
the  metal  all  the  time  the  scraping  operation  is 
going  on.  The  best  way  is  to  rub  a  candle  over  the 
metal  before  scraping,  and  after  every  stroke  rub 
the  clean  part  over  with  the  palm  of  the  hand,  so 
as  to  smear  the  tallow  over  it.  If  you  do  not,  instead 
of  the  metal  being  bright,  it  will  be  a  dnll  white, 
and  cannot  be  polished.  It  would  be  best  for  you 
to  plane  all  the  metal  for  the  stop  np  first — that  for 
the  smaller  pipes,  of  course,  requiring  to  be  thinner 
— bnt  be  careful  not  to  get  the  mouth-end  too  thin. 
Having  got  all  planed  up,  take  the  largest  body, 
see  that  it  is  the  proper  width  and  length,  shoot  the 
edges  on  an  ordinary  shooting-board— they  are  to  bo 
a  little  round,  the  same  as  wood  pipes,  in  the  direc- 
tion of  their  length— mark  the  note  in  the  centre  of 
pipe  outside,  then  lay  the  mouth-end,  face  down- 
wards, on  the  setting-out  board,  one  side  of  body 
being  close  to,  and  parallel  with,  the  side  at  E  (Fig. 
II),  and  the  mouth -end  as  far  into  the  angle  as  it 
it  will  go.  Take  the  triangular  piece — which  should 
fit  the  angle  formed  by  the  two  ledges— and  lay 
one  .aide  close  to,  and  parallel  with,  the  opposite 
ledge,  F ;  push  it  upwards  towards  the  point  of  the 
angle  until  the  free  edge  of  it  comes  exactly  on  the 


spot  where  the  mouth-end  of  the  pipe  s  body  c 
the  lines  marked  on  the  board  ;  take  the  bun 
point  and  press  a  strong  line  about  two  : 
down  the  body  of  pipes,  from  the  outer  line  i 
two.  Push  the  triangular  pu-ce  further  to 
the  point  of  the  angle,  and  mark  the  other  1 
side  in  the  same  manner.  This  will  give  j< 
width  of  your  pipe-mouth,  which  requires  tx 
fourth.  Fig.  12  shows  a  pipe  body  in  position 
the  right-hand  mark  made,   and  the  triar 

Eiece  set  for  the  other.  This  is  all  that  reqoi 
e  done  to  the  body  at  this  stage ;  lay  it  face  ■ 
wards  on  the  bench  where  it  will  not  be  in  thi 
nntil  you  get  the  remainder  done,  when  the  wb 
the  inaide  edges  must  be  sized  iia.  on  the  pip 
prevent  the  solder  sticking  inside.  The  fet 
now  to  be  marked  out  in  the  manner  shown  ii 
13.  The  wide  end  is  to  be  marked  about  iin. 
at  the  broad  end  than  the  corresponding  bod. 
to  fit.  The  small  end  shonld  be  \  the  width  o 
body.  Cut  these  almost  through  from  the  frot 
with  a  knife,  and  mark  the  note  ia  the  centre ; 
size  the  back  the  same  as  for  bodies.  Whe; 
they  will  break  easily  off  at  the  cuts,  when  th« 
ready  for  the  circleing-board.  Fig.  10  shows  a 
piece  laid  on  the  board.  The  dotted  lines  sbo 
shape  of  piece ;  the  black  lines  are  made  wit 
compasses,  pnt  in  the  little  drilled  hole  in  the , 
and  to  which  the  piece  is  to  be  cat  with  the  it 
Fig.  15  shows  one  cut  and  marked  read' 
mouth.  The  mouth  it  marked  the  same  a 
bodies,  the  small  end  of  foot-piece  being  fcei 
the  middle  of  the  board,  the  broad  circular 
occupying  the  same  position  as  the  mouth-et 
body  piece.  The  feet  and  bodies  now  re 
fitting,  so  that  both  may  be  the  same  site  • 
soldered  up.  Lay  the  body  flat  on  the  bench, 
up  the  corresponding  foot,  and  putting  the 
marks  on  each  opposite  turn  the  foot  both  to 
right  and  left,  keeping  it  close  to  the  endol 
body ;  if  the  foot  is  alittle  larger  on  either  side  j 
a  little  off  that  side  and  try  again.  If  the  fa 
a  little  thinner  than  the  body  allow  it  to  de  a  I 
larger,  so  as  to  make  np  for  the  thickness— the  I 
possible  does.  When  all  are  fitted  they  are  n 
for  turning  up.  Select  a  mandrel  a  sitesm 
than  a  third  the  diameter  of  the  pipe,  lay  it  on 
piece,  turn  the  side  close  to  you  over  tbe  mu 
and  beat  close  with  the  beater,  then  roll  man 
and  metal  right  over,  which  will  double  np 
other  side.  Having  rolled  all  the  bodies  this 
begin  with  the  largest,  and  push  a  size  k 
mandrel  down  it  and  place  altogether  on  two  fa 
rests  on  the  bench,  see  Fig.  15a.  Take  tbe  be 
and  flatten  both  edges  down  until  they  appea 
shown  in  the  section  at  Fig.  16.  then  rub  tl 
smooth,  holding  the  burnisher  flat  over  both  edj 
clean  with  the  leather,  then  size  Jin.  or  so  <li 
each  edge.  Be  careful  to  have  the  body /l» 
than  otherwise  where  the  joint  is  to  be.  the  trnrn 
is  better  effected.  Fig.  16  is  how  it  thoM 
Fig.  17  is  how  it  should  not  be.  The  feet  are  i 
to  be  turned  up  and  treated  the  same  way.  Betell 
the  joint  is  the  next  operation.  It  is  best  done  * 
a  scraper  made  of  an  old  }in.  half-round 
ground  on  a  bevel,  held  in  an  almost  upri 
position.  Fig.  18  shows  a  section  at  the  pi 
where  the  two  edges  meet,  bevelled  ready  for  sow 
ing.  After  each  joint  is  scraped  rob  the  ct 
joint  with  a  composite  candle  (not  paraffin)  to  k 
the  surfaces  clean.  They  are  now  ready  for  sole 
ing.  The  solder  is  made  of  pure  lead  and  pun 
The  tin  is  first  melted  in  the  small  ladle,  u 
sufficient  lead  added  until  upon  pouring  a  little  ( 
on  to  a  Bmooth  piece  of  flat  iron  or  stone  it  fi 
appears,  while  fluid,  a  bluish-silver  colour,  bnt  mi 
upon  further  cooling,  is  covered  witk  sundr/  larf 
spots ;  it  is  then  ready  for  use.  Be  careful  to  nse  pj 
lead  and  tin.  as  any  other  metal  mixed  with  the  u 
will  spoil  it  for  your  purpose.  The  solder  shonld 
run  into  convenient  pieces  about  the  sixe  of  * 
crowns.  Put  one  of  the  soldering  irons  m  tbe  i 
until  it  is  nearly  red  hot,  take  it  out  and  Pri*~fj 
tin  it  on  the  resin  stone.  Any  piece  of  flat  earthj 
ware  may  be  utilised  for  a  resin  stone— a»  old 
tile  for  instance,  upon  which  has  been  thrown 
little  black  resin,  and  a  little  solder  melted  on  i  « 
the  hot  iron.  Rub  the  iron  about,  keeping  it  almi 
flat,  but  inclined  towards  the  left-hand  corner 
the  front  end.  The  iron  should  be  rubbed  on  i 
melted  solder ;  it  will  be  rather  difficult  to  t» 
first,  but,  after  using  once  or  twice,  will  »n  *7 
Be  careful  not  to  use  any  chemicals,  nuchas  »!W 
chloric  acid  or  ammonia.  When  the  iron  is* 
tinned,  melt  a  little  solder  upon  a  piece  of  vm 
about  8in.  square,  which  is  to  be  pared  sW» 


IftUUUV    Ol«a.     O^UUD,      nuiuu     *o      *W  *"T"  ».l 

shallow  towards  the  centre,  also  melt  wiib 


little  composite.   Touoh  yonr  iron  upon  a 
of  melted  solder,  and  if  it  is  clean  it  will  adhere 
the  iron  in  a  fluid  state.   Lay  the  pipe  * 
about  to  solder  flat  on  the  bench,  the  two 
be   jointed  upwards ;  compress  the  two  k* 
together  until  they  very  nearly  meet  wittw \\  « 
tance  of  the  thickness  of  a  piece  ,  »c 


draw  the  iron  along  the  solder  wiu  iron 
two  edges  of  the  pipe,  and  leave  the  soMerin?i 
After  you  have  filled  the  joint  from  ona  enaw  . 
other-it  is  usual  to  work  from  the 
doing  this-rub  the  joint  twice  with  the 
candle,  take  the  other  iron,  if  the  first  00*  «. t  ^ 
which  it  most  undoubtedly  will  be,  *7tL.|eft 
same  as  the  other,  then  begin  the  iron  at 
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band  end  of  joint,  and  draw  your  iron  the  whole 
length  of  the  joint  without  stopping  if  possible.  If 
the  joint  is  properly  ran,  the  seam  will  stand  oat  a 
Ettle  from  the  pipe  in  the  form  of  a  flattish  half 
nircle,  quite  con ti  nous  and  regular  from  end  to  end. 
The  whole  remaining-  feet  and  bodies  are  now  to  be 
Bldered  the  same  way.   The  size  is  next  to  be 
trashed  off  with  boiling  hot  water,  but  using  no 
»da.  then  dried  with  a  clean  doth  inside  and  ont. 
The  next  operation  is  rounding  op.   Take  your 
largest  body  and  put  through  it  the  largest  mandrel 
rou  can  get.  lay  it  on  the  two  rests  (the  same  as 
shown  at  Fig.  15),  turn  the  joint  uppermost,  and 
with  the  beater  hammer  it  well  down ;  then  begin  at 
the  right-hand  end  and  beat  the  pipe  rather  smartly, 
tt  the  name  time  turning  it  round  with  the  left- 
sand  until  you  have  completed  the  circumference  in 
that  portion,  then  move  towards  the  left  the  length 
of  the  beater,  and  repeat  the  same  operation  until 
jou  have  completed  the  length  of  the  pipe.   This  is 
sjually  repeated  twice,  or  ought  to  be,  when  pipes 
are  made  by  piecework.   The  feet  are  to  be  treated 
the  same  way.   Next  it  is  required  to  form  the  flats 
Cor  the  lips.   For  this  purpose  you  use  the  mouthing 
tool.  Fig.  8.   Insert  the  tenoned  end  firmly  into  a 
hole  in  the  side  of  the  bench,  take  the  first  pipe 
body,  pufch  the  end  which  is  to  form  the  mouth  onto 
the  tool,  see  that  the  two  marks  in  the  interior  of 
the  pipe  correspond  with  the  two  edges  formed  by 
the  fiat  on  the  mouthing  tool,  take  the  burnisher, 
and,  gently  pressing  the  pipe  forward  on  to  the 
nandrel.  grease  the  part  which  is  to  form  the  lip, 
then  burnish  the  round  down  until  it  is  nearly  flat 
both  ways,  but  be  careful  not  to  get  it  too  flat— it 
dad  better  be  the  other  way  than  that.   It  should  be 
perfectly  straight  at  the  lip  edge.   The  feet  are 
treated  the  same  way.    When  finished  a  section 
through  foot  and  body  should  present  the  appear- 
utce  shown  at  Fig.  18a.   The  feet  are  now  to  be 
capppd  up.   An  ordinary  single  tuning  cone  will  do 
for  this  if  not  too  tapered.  Take  the  foot  in  the 
left-hand,  grease  round  the  small  end7  and  strike 
with  the  cup  until  the  end  is  coned  in  sufficient, 
tat  bo  careful  to  be  continually  turning  the  foot 
round  in  the  left  hand,  or  it  will  be  coned  in  all  on  one 
ade.  If  any  should  happen  to  split  at  the  end  you  must 
wider  them  up  again.  The  next  thing  is  to  square  the 
etda.  For  the  feet  you  will  require  the  assistance 
♦f  a  bevel.    When  all  the  ends  are  squared,  clean 
tn«  outsides.  where  the  foot  and  body  are  to  be  joined 
toother,  with  the  leather ;  then  size  them,  and  put 
tfcrm  to  dry.   In  the  meantime  you  may  be  getting 
ont  the  languid  stuff.    For  the  smaller  pipes  the 
thick  end  of  the  sheet  will  do,  but  for  larger  than 
1ft.  they  are  generally  cast.   The  languid  for  a  2ft. 
pipe  should  be  about  Jin.  thick,  and  tapered  slightly 
towards  the  back.   Fig.  19  shows  a  sectional  view 
of  languid.   Plane  the  two  sides  up  as  per  sketch ; 
then  bevel  the  thick  edge  on  a  shooting-board  to  an 
angle  of  55'.   The  edge  left  must  be  sharp  and 
ekar,  free  from  specks  or  notches.   It  is  as  well  to 
ran  the  burnisher  very  lightly  on  the  sharp  edge 
after  it  is  shot.    The  strip  should  be  tapered  in 
width  and  thickness,  according  to  the  pipes,  because 
they  are  not  all  one  size,  therefore  do  not  require 
hnguids  all  one  size.    When  the  languid  is  planed 
and  shot,  size  it  all  over,  and  put  to  dry;  being 
thick,  they  may  bo  put  close  to  stove.   When  dry 
take  the  largest  and  mark  the  width  of  foot,  by  in- 
verting the  Toot  on  the  top  of  it,  taking  each  alter- 
nately ;  then  cut  off  by  the  marks,  and  cut  a 
small  circular  notch,  as  shown  at  Fig.  19.  A  A,  so 
that  the  distance  between  the  dotted  line  shall  be  a 
little  smaller  than  the  internal  diameter  of  foot, 
then  smear  the  cut  with  composite.   Having  cut 
ont  the  languid*  ready,  you  may  turn  again  to  the 
feet.  Of  course,  by  this  they  will  be  dry.  Take 
the  float,  and  float  the  foot  round  where  the  joint 
is  to  be,  hot  be  careful  not  to  go  too  far  and  injure 
the  lip.  The  float  is  a  kind  of  flat  file,  with  the  cuts 
aO  in  one  direction,  and  not  crossed.   The  feet  are 
to  be  done  fizst,  leaving  the  bodies  awhile  after. 
Take  the  largest  foot,  and  lay  the  corresponding 
languid  on  the  top,  flat  side  towards  the  interior  of 
foot,  and  leaving  a  space— l-16th  of  an  inch,  or  a 
•hate  more— for  the  C  C  principal.   Mind  that  the 
opening,  or  "throat,"  is  perfectly  parallel  with  the 
bp,  and  do  not  get  the  distance  too  near,  better  err 
en  the  other  side,  for  in  voicing  it  has  a  tendency, 
•socially  if  the  lower  lip  be  very  flat,  to  throw  the 
wind  too  mnch  out,  thereby  causing  the  upper  lip 
to  be  brought  too  forward,  likewise  apt  to  be 
"windy."    Solder  the  languid  to  foot  at  the  two 
arts  st  each  side,  then  proceed  to  treat  them  all  the 
•nine  way.  Next  ont  the  corners  that  will  be  project- 
ing over  the  edge  of  foot,  perfectly  close,  with  a  pair 
of  nat-topped  cutting  pincers,  then  float  ronnd  so 
that  the  Languid  presents  a  bevel  all  round  (see 
ng.  20)  :  grease  and  solder  ronnd.  and  be  very 
earpfol  it  is  sound  and  air-tight,  for  there  is  no 
getting  to  it  after  without  cutting  the  pipe  foot  off. 
All  that  now  remains  to  be  done  is  to  float  the 
oodus  round,  as  described  for  feet,  and  put  together. 
Take  the  body  in  the  left  hand,  then  take  up  the 
wrresponding  foot,  and  place  it  so  that  the  two  lips 
vail  he  exactly  opposite :  the  upper  lip  should  be 
mdined  to  be  out  rather  than  in,  bat  level  is  best ; 
t*«e  yoor  iron  and  "  totch  "  both  sides  together. 
?«w  w«  if  the  foot  is  straight  with  the  body ;  if  it 
if  not  hold  the  pipe  firmly  in  the  left  hand,  apply 
•be  iron  on  the  side  opposite  to  that  from  which  the 
foot  wants  moving :  soften  the  solder  and  open  the 

SSr*  *  r!F*  little'  *°*n  try  a8rain  H  ■traigbt :  if  so, 
wntr  all  around  according  to  directions  for  bodies. 
It  the  foot  and  body  fit  properly  the  joint  should 


be  perfectly  even,  and  likewise  the  joint  down 
the  body  and  foot  at  the  bock  should  correspond 
and  form  one  continuous  line.  The  opening  for 
month,  one-fourth,  should  now  be  made.  Be 
careful  not  to  injure  the  lip  in  cutting  out  the  piece. 
The  ears  now  require  putting  on.    AH  pipes  are 

C vided  with  ears  that  are  longer  than  1ft.,  except 
monio  flutes ;  shorter  than  that  length  they  are 
not  necessary,  although  dulcianas  are  sometimes 
eared  to  the  top  notes.  Take  the  dividers,  set  to 
the  width  of  month,  mark  about  a  quarter  of  that 
length  below  the  joint  round  mouth ;  the  other 
three-fourths  will,  of  course,  be  above.  Take  a 
small  l-16in.  chisel,  and  by  the  aid  of  a  straight- 
edge draw  a  clean  line  from  one  mark  to  the  other 
M6in.  broad,  to  form  the  joint,  to  which  solder  the 
ear  as  usual ;  then  finish  off  with  chisel.  After  all 
the  pipes  are  finished  the  size  must  be  washed  off. 
wiped  dry,  and  polished  with  the  leather  and  very 
fine  whiting.  Be  careful  not  to  use  any  soda  in  the 
water,  or  they  will  turn  block,  if  any  remain,  and 
no  coaxing  will  get  rid  of  it.  This  is  rather  a 
lengthy  answer  to  your  query ;  but,  as  nothing  has 
been  said  npon  the  subject  for  a  long  time,  I  thought 
it  might  be  useful  to  others.    If  there  is  anything 

2d  do  not  exactly  understand.  I  shall  be  happy 
further  assist  you  in  the  matter.  I  may  add 
that  I  have  given  no  directions  about  zinc  pipes 
and  reeds ;  but  you  have  only  to  ask,  if  you  require 
to  make  any.— Uranium. 

[25446.]— Stability  of  Locomotive*.— "  Express 
Driver  "  says,  "  Some  of  our  readers  may  like  out- 
side cylinders,  but  I  am  glad  to  see  that  the  champion 
of  outside  cylinders,  Mr.  Stirling,  is  building  a  large 
number  of  his  new  Q.  N.  B.  engines  with  inside 
cylinders."  Now,  the  question  is,  is  Mr.  Stirling 
the  "  champion  of  outside  cylinders  "PI  think  not, 
as  I  do  not  remember  ever  to  have  seen  on  the 
Q.  N.  B.  any  engines  with  outside  cylinders  except  the 
new  8ft.  engines  with  leading  bogies.  Of  these  engines 
Mr.  Stirling  Bays  (in  a  discussion  at  the  Institution 
of  Civil  Engineers  on  the  relative  merits  of  single 
and  coupled  engines)—"  In  designing  the  engine 
under  consideration  (that  is,  one  of  the  8ft.  class) 
he  determined  to  have  a  large  wheel,  being  satisfied 
that  the  larger  the  wheel  the  better  the  adhesion  to 
the  rail ;  and  as  inside  cylinders  could  not  be  used, 
in  consequence  of  the  height  of  the  cranks,  he  kept 
them  outside,  where  he  could  get  them  between  the 
wheels  of  the  bogie  and  in  a  horizontal  line  with  the 
centre  of  the  driving-wheel."  Now,  this  seems  to 
intimate  that  had  it  been  possible  to  have  had  inside 
oylinders  without  unduly  raising  the  centre  of  gravity 
of  the  whole  machine,  he  (Mr.  Stirling)  would  have 
preferred  them.— Speedlover. 

[25477.]— More  Terms. — "Xenophon"  says  that 
my  definition  of  work  is  incorrect,  but  he  has 
neither  corrected  mine  nor  given  his.  My  definition 
was  to  the  effect  that  "  work  is  the  production  of 
motion  against  resistance."  I  should  be  glad  to 
know  in  what  way  this  is  incorrect.  I  also  stated 
that  "  work  was  equivalent  to  the  product  of  the 
mass  and  the  space  passed  over."  It  would  have 
been  more  accurate  to  have  substituted  the  word 
"force  "  for  "  mass."— Bromo-Iodine  Spa. 

[25507.1— Harmonium  Reeds  in  Organs.— I 
must  apologise  to  "  Bourdon  "  for  not  replying  to 
his  query  before.  The  length  of  the  soundboard 
depends  upon  the  compass  of  the  pedals,  each  pallet 
being  opposite  a  pedal ;  the  extreme  length  of  mine 
is  3ft.  Oin.  The  depth  of  the  channels  is  2in.,  but  a 
greater  depth  would  be  better.  Harmonium  reeds 
are  used.  The  pressure  of  wind  is  2|in.  I  have  not 
tried  a  2in.  wind.  The  sketch  printed  a  few  weeks 
ago  was  drawn  to  scale,  and  will  perhaps  supply  all 
other  dimensions  ;  if  not,  I  shall  be  pleased  to  give 
further  particulars.— A  Cambeidok  Graduate. 


.1— Prurigo.— If  "  Noswad  "  will  adopt  the 

Jilan  I  advise,  which  is  inexpensive,  and  easy  to 
ollow,  he  will  very  probably  do  himself  mnch  good, 
and  cannot  possibly  do  himself  harm.  Take  a  bar  of 
good  yellow  soap,  mix  it  well  with  about  a  table- 
spoonful  of  flowers  of  sulphur,  and  as  much  powdered 
camphor  as  will  disguise  the  smell  of  the  sulphur ; 
adding,  if  he  chooses,  a  box  of  spermaceti  ointment ; 
reform  the  soap  into  a  bar,  and  cut  into  tablets  as 
required.  This  makes  a  pleasant  toilet-soap,  which 
is  well  calculated  to  subdue  pimples  and  a  tendency 
to  facial  eruption,  and  will  very  possibly  remove,  or 
if  not  remove,  at  least  hold  in  effectual  check  the 
disease  complained  of.— Aletheus. 

[26623.]  —  Oxy hydrogen  or  Oxyhydrique.  — 
Yonr  answer  last  week  renders  a  vague  query  more 
vague.  I  do  not  even  know,  after  reading  last 
week's  answer,  what  is  really  your  question.  What 
on  earth  do  yon  mean  by  "  oxyhydrique?"  11  this 
has  reference  to  a  pure  H  and  O  flame  I  cannot  see 
any  reason  for  so  naming  it.  I  have  heard  of  a  lot 
of  lights,  some  of  which  ought  to  have  shut  the 
limelight  out  of  sight  by  their  splendour  ;  but,  as  I 
wrote  a  few  weeks  ago,  the  methods  of  obtaining 
the  light  work  well  in  private  but  will  not  wore 
before  a  large  assembly.  Snch  one  must  accept, 
because,  having  once  heard  of  a  remarkably  brilliant 
light,  the  query  is  shall  we  ever  hear  of  it  again  ? 
I  have  had  letters  from  several  people  containing 
information  about  some  new  method  of  making  the 
gas,  Ac.,  Ac.,  so  as  to  insure  a  brilliant  light  under 
any  conditions,  even  on  the  "  top  of  a  hill  in  a 
strong  wind."  Upon  going  into  the  matter  and 
wishing  proofs  of  working  (before  paying),  some- 
how or  other  the  invention  diminishes  mnch  in  its 
practical  applications.   I  should  be  pleased  to  give 


you  any  particulars  I  may  be  able  to,  but  must  ask 
first  for  a  definite  query.  I  see  no  allusion  on  p.  32 
to  a  "oxyhydrique"  light.  Respecting  the  small 
bore  jet  it  works  well  with  1121b.  on  each  bag  and 
with  tubing  anything  nnder  50ft.  in  length  it 
matters  not  whether  bags  are  on  your  roof  or  in 
your  cellar.— W.  J.  Lancaster. 

[25526.]— Bed  Varnish.— Thanks  to  T.  Stanley 
for  information.  My  object  being  to  get  the  reddish- 
yellow  or  reddish-brown  shade  of  the  old  Cremona 
violin-makers,  the  crimson  lake  seems  a  little  too 
bright.  Help  to  the  correct  shade  would  be  grate- 
fully received.— A  Learner. 

[25552.]— Watoh.— I  beg  to  thank  "Watch  Im- 
prover "  and  "  Shan  Sholns  "  for  their  kind  answers 
to  my  query.  I  may  say  with  regard  to  the  spring  I 
have  been  successful  in  putting  that  to  rights,  and 
have  also  put  a  new  mainspring  to  a  friend's  watoh, 
and  I  was  of  the  same  opinion  as  "Shan  Sholns" 
with  regard  to  the  absurd  hook  which  must  be 
made  every  time  a  spring  is  broken.  The  perma- 
nent hook  inside  the  barrel,  I  should  have  thought, 
would  have  been  more  generally  used.  I  have  a 
watoh  by  me  now  on  this  last-named  principle,  and  I 
certainly  think  it  a  better  job.  I  am  but  a  novice  in 
watchwork  at  present,  but  hope  to  overcome  the 
various  little  difficulties  in  course  of  time,  and  hope 
"  Shan  Sholns  "  will  continue  his  help  so  generously 
given  to  my  last  query.  It  may  be,  perhaps,  a  little 
out  of  my  line,  but  after  the  two  or  three  "  dirty 
tricks  "  served  me  by  watchmakers  I  am  determined 
to  become  my  own  repairer.  On  one  occasion  I  had 
a  cracked  jewel  and  wished  to  have  a  new  one  in, 
which  I  was  told  was  done.  Shortly  after  my  watch 
went  wrong  again,  when,  lo  !  there  was  the  same 
defaulting  jewel  plastered  over  with  cement  to  keep  it 
together,  and  this  done  by  a  so-called  respectable 
country  watchmaker.  I  told  him  of  it,  and  I  need 
hardly  state  he  did  not  send  in  his  bill.  This  is  not 
the  only  trick  I  hare  been  played,  so  that  it  has  made 
me  careful.  I  am  in  a  little  difficulty  with  regard  to 
tho  maintaining  part.  When  I  wind  my  watch  up, 
instead  of  the  maintaining  power  acting  as  it  should 
do.  the  seconds'  hand  runs  back  as  if  the  watch  was 
going  backwards— how  is  this  ?  Also,  when  it  is 
fully  wound  up  it  does  not  stop  dead  as  I  like  it  to, 
but  the  key  turns  hard  at' the  end  of  last  tnrn,  so 
that  there  is  some  slight  difficulty  in  knowing  when 
the  watch  is  fully  wound  np.  That  was  the  cause  of 
break  down  of  spring  in  the  first  instance,  but  it  has 
not  come  unhooked  since  I  deepened  the  hook  on  the 
barrel  arbour,  bnt  it  still  has  the  fault  above  referred 
to.  I  should  also  like  to  know  how  to  lay  a  hair- 
spring  flat,  as  one  belonging  to  a  watch  of  one  of  the 
family  rubs  against  the  arm  of  balance,  and  so  pre- 
vents its  proper  performance ;  it  is  higher  at  the  out- 
side than  at  its  centre.— Wm.  Freeman. 

[25566.]— Glass  Bearings.— I  should  think  they 
could  be  applied  to  bicycles  if  they  are  made  small 
enough,  but  would  be  of  no  practical  value  on  a 
bicvele  any  more  than  they  would  on  a  mangle.— 

[26589.]— Electrical  Varnish.— Put  into  a  pipkin 
over  a  slow  fire  2lb.  yellow  resin,  4oz.  beeswax,  ipint 
linseed  oil,  add,  when  melted,  gib.  red  ochre;  stir 
them  well  in  together.  Pour  out  on  to  a  slab  in 
large  drops  bo  as  to  be  easily  ramelted  when  wanted. 
Must  never  be  heated  so  as  to  work  frosty. — Dot. 

[25580.] — Rouge. — Mercury  mixed  with  prepared 
chalk  (known  more  familiarly  as  grey  powder)  is 
added  to  rouge.  Try  the  non-mercurial  plate  powder. 
I  believe  Oakey  is  the  maker.— C.  S. 

[25590.]— Charcoal  as  Medicine.— Ton  should 
not  have  allowed  contact  of  air  or  used  a  glazed 
vessel,  as  many  of  the  glazes  contain  lead  in  their 
composition.  Ton  could  burn  it  in  an  earthen 
crucible  (luting  a  top  on  it),  or  use  a  common 
flower-pot,  stop  the  bottom  with  a  plug  of  clay ;  pnt 
in  your  charcoal,  and  invert  another  over  it,  and 
lute  round  with  clay  to  keep  out  air. — C.  8. 

[25594.]- Jupiter  (TJ.Q.).— With  a  power  of  200 
on  a  Siin.  object-glass  you  ought  to  be  able  to  define 
the  equatorial  bands  and  markings  of  this  planet 
very  fairly.  Although  Jupiter  is  still  very  badly 
situated  for  the  observer  a  3jin.  object-glass,  with 
powers  of  100  or  200,  on  a  clear  nwht,  ought  cer- 
tainly to  show  his  markings  more  distinctly. — 
Aconite. 

[25597.1— Electrical.— I  must  tell  '\  Ninah,"  to 
begin  with,  that  the  index  hand  is  not  influenced  as 
supposed  but  by  a  cord  and  pulley-wheel,  the  wheel 
of  which  is  fixed  tight  on  the  same  spindle  with 
index  hand,  and  the  cord  or  gut  passed  once  round 
one  end,  having  a  weight  to  it,  which  is  dropped 
down  one  of  the  brass  pillars  which  support  the 
dial  on  one  side.  The  free  end  is  run  down  the 
other  pillar  under  the  base,  and  ont  at  a  notch 
in  the  reel  end  close  nnder  the  brass  lever  regulator, 
which  has  on  its  end,  close  to  the  knob,  an  eye  for 
that  purpose.  The  end  is  made  fast  to  it,  and  as 
the  lever  is  pushed  in  or  out  the  cord  goes  with  it, 
and  so  moves  the  hand  on  the  dial.— A  New 
Subscriber, 

[25699.]  —  Great  Northern  Single  'Express 
Engines. — I  will  give  you  all  the  information  I  can 
about  them.  They  are  8- wheeled  engines,  running 
on  a  bogie  at  the  leading  end  on  two  poire  of  wheels, 
the  trailing  wheels  under  the  foot-plate.  The 
driving  wheel,  is  8ft.  lin.  in  diameter.  I  don't 
know  what  the  wheel  base  is.  bnt  I  know  it  is  a 
great  length.  Cylinders  18in.  diameter,  28in.  stroke, 
outside  cylinders,  inside  frame,  consequently  the 
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crank-pin  is  stuck  in  the  wheel,  where  there  is  a  pro- 
vision left  for  it.  I  believe  they  are  very  short  of 
heating  surface,  simply  for  the  reason  that  they  nro 
obliged  to  have  a  small  blast-pipe,  which  is  only 
4jin.  The  8ft.  express  engines  on  the  G.  W.  Bail- 
way  have  18in.  cylinders,  24in.  stroke,  and  ."Jin. 
blast-pipe,  nnd  they  have  run  with  a  5lin.  bl«st- 
pipe.  Bui  they  get  plenty  of  steam  with  a  5}in. 
pipe ;  the  wheel  base  of  the  G.  W.  8ft.  is  18  8.  bnt 
no  bogie  ;  outside  bearings,  and  inside  as  well  for 
the  driving  axle,  inside  cylinders.  Bat  it  must  he 
considered  the  O.  W.  8ft.  (broad  gauge)  have  309 
2in.  tubes  in  the  boiler.  I  don't  know  what  site  the 
fire-box  is,  but  the  tubes  and  fire-box  present  over 
2.000  square  feet  of  heating  surface ;  consequently 
they  can  run  with  a  laree  blast-pipe  and  suffer  less 
from  back  pressure.  The  G.  N.  engines  have  little 
beating  surface  in  proportion  to  the  cylinders ;  con- 
sequently they  require  a  small  blast-pipe  to  causo 
quick  combustion.— Express  Engine  Driver. 

[25608.1— Grape  Sugar.— The  formula  for  grape 
Bugar  is  06HnO„ ,  and  undergoes  alcoholic  ferment*, 
tion  in  the  presence  of  the  yeast  plant  at  a  tempera* 
ture  of  from  25°  to  30s  C.  The  reaction  by  the 
formula  C«HiA  =  2C?H„0+2CO..  About  6  per 
cent,  of  the  sugar  undergoes  a  different  change, 
part  being  used  as  nourishment  for  the  yeast,  and 
another  part  forming  glycerine  and  auacinio  acid. 
From  1^0  parts  of  sugar  about 3*5  parts  of  glycerine 
are  produced,  and  0°6  to  0*7  of  succinic  acid,  whilst 
1*2  to  1*6  parts  of  cellulose  and  fatty  matter  are 
formed  by  the  growth  of  the  yeast.  (Boscoe's 
"  Chemistry,"  p.  400.)— VANADIUM. 

[26633.]— Casting  Zino  Bars,— I  should  suggest 
the  ordinary  casting  sand.  If,  however,  the  bars 
are  plain  and  no*  too  long,  I  would  recommend 
"  Z."  to  try  wooden  moulds  in  two  parts,  screwed 
together.  A  good  many  castings  may  be  made  in  a 
mould  of  this  kind  without  any  perceptible  dif- 
ference in  size.  I  frequently  use  this  method  in 
casting  my  lead  and  composite  clamps  for  vices.— 
Mabjokio. 

[26633.1 — Casting  Zino  Bara.— Use  a  mixture  of 
fine  sand  and  powdered  carbon.  Don't  make  too 
wet.  Allow  to  become  nearly  dry  before  pouring  in 
zinc.  The  metal  should  be  completely  melted,  but 
not  too  hot.— Henry  Kino. 


J30.J— Old  Violins. — The  name  you  read  in 
your  violin  occurs  three  times  in  the  nomenclature 
of  makers  of  that  instrument.  Nicolas  and  Jean 
Mddard,  who  were  brothers,  worked  at  Nancy,  and 
were  pupils  of  one  Tywersue,  whose  style  resembled 
that  of  Andrew  Amati  (Q allay — "Lee  Luthiers 
Italiens  ").  Francis  M6dard  worked  under  Stradi- 
varius.  His  labels  run  thns : — "  Franciscus  Medari, 
fecit  Parisiis,  1710."  What  relation  he  was  to  the 
two  first-named  I  do  not  know  ;  I  am  inclined  to 
think  that  on  closer  examination  yon  will  find  your 
label  reads : — "  Fait  par  M6dard,  Nancy,  1683," 
not  "  Fecit  par,"  Ac.,  which  would  indeed  be  a 
strange  mixture  of  Latin  and  French.  Of  Thompson 
I  find  but  scant  notice,  and  that  is  in  Hart's  book, 
as  follows  :—"  Thompson.  London,  1740.  Label:— 
"  Robert  Thompson,  at  the  Bass  Violin  in  Paul's 
Alley,  St.  Paul's  Churchyard."— Jvlits. 

[26642.]— Electrotypes. — "Electro"  should  not 
hang  his  stereotype  in  the  bath,  but  a  guttapercha 
mould  of  it,  blackleading  the  face,  and  a  little  way 
up  the  connecting  wire.  As  to  filling  up  with  lead, 
I  nave  never  had  any  difficulty  after  wetting  with 
"  killed  spirits,"  and  putting  solder  on  either  with 
soldering  iron,  or  over  a  spirit  lamp. — B.  G.  L. 

[26842.]  —  Electrotypes.  —  The  following  is  a 
simple  and  good  plan,  and  by  the  help  of  sketch  will 
be  made  clear.  A  is  a  box  with  a  division  of  porous 
earthenware.  The  box  should  be  made  strong  and 
thoroughly  waterproof,  so  that  there  may  be  no 


1 

j  1* 

)»!   j  & 

...]..._  j  

leakage  between  the  two  divisions.  To  line  it  with 
glass  is  the  best,  but  a  mixture  of  beeswax,  resin, 
and  brickdust  will  do.  In  the  division,  a,  put  a 
solution  of  snlphate  of  copper,  and  ia  the  other,  b, 
put  weak  sulphuric  acid.  B  is  the  subject  to  be 
copied.  C  is  a  zinc  plate  (amalgamated).  For  an 
example,  I  will  suppose  you  want  to  get  a  facsimile 
of  the  obverse  of  a  penny,  lay  the  penny  down  on  a 
flat  cold  B,tone  and  pour  melted  wax  or  brimstone 
over  it,  and  when  set  shake  out  the  penny  and  rub 
over  the  surface  of  the  cast  powdered  plumbago.  Now 
take  a  copper  wire  with  the  piece  of  zinc.  C,  same 
size  as  penny,  soldered  on  one  end,  and  fix  the  cast 
on  the  other,  taking  care  that  the  plumbago  surface 
extends  up  to  the  wire,  then  varnish  all  the  wire  that 
will  be  in  the  solution,  so  that  no  copper  will  be 
deposited  on  that  and  the  thing  is  done.  Bend  the 
wise  U-ahape,  sad  immerse  in  the  solutions,  and  you 


ought  to  get  a  good  electro.  Care  ought  to  be  taken 
in  getting  perfect  metallic  communication  over  the 
face  of  cast  from  wire,  and  never  have  more  zinc  in 
action  than  the  size  of  cast.— G.  F.  C. 

[25648.]— Square  Aore.— "  Curly-beaded  Plough- 
boy  "  is  quite  mistaken  (or  else  his  tablebook  is)  in 
calling  acre  "  square  acre."  for  by  so  doing  he  leads 
him«elf  to  suppose  that  there  is  a  denomination  in 
the  lineal  measure  known  as  "  acre,"  though  sot 
stated  in  the  tables.  The  term  acre  already  signifies 
square  measure,  and.  therefore,  does  not  require  the 
word  *'  square  "  prefixed  to  it.  An  acre  of  land  is  a 
quantity  of  ground  equal  to  4,810  square  yards,  whioh 
square  measurement  is  adopted  without  any  refe- 
rence to  the  piece  of  land  of  that  area  being  a  square. 
For  instance,  a  field  an  acre  in  area,  may  be  of  any 
shape  whatever,  and  still  contain  4,840  Bquare 
vards,  or  10  square  chains,  or  100,000  square  links. 
If,  however,  "  Curly-headed  Ploughboy  means  the 
"  square  acre  "  to  be  a  square  field  containing  an 
acre  of  land,  he  can  easily  obtain  the  side  in  yards  by 
extracting  the  square  root  of  4,810,  which  gives 
60*5701,  Ac,  which  result  shews  that  there  is  no 
exact  length,  according  to  the  long  measure  used,  to 
indicate  the  side  of  a  square  whose  area  is  one  aore. 
However,  60*5701  yards  is  sufficiently  accurate  for 
any  ordinary  calculation.— A.  B.  Bin-Andak. 

[26648.]  —  Square  Aore.  —  If  "  Curly-headed 
Ploughboy  "  wishes  to  sot  out  an  exactly  square  acre, 
the  nearest  approach  to  the  side  thereof,  in  yaids, 
would  be  60*57 ;  this  would  give  him  4,830  0840  square 
yards,  which,  for  all  practical  purposes,  is  near 
enough.— Surveyor. 

[25048.]  —  Square  Aore.  —  If  "  Curly-headed 
Ploughboy  "  will  take  209ft.  8iin.  as  the  side  of  the 
square  acre,  he  will  find  that  208ft.  8}in.  x  208ft. 
8$in.  will  give,  disregarding  minute  fractions, 
43,550}  square  feet.  The  4,840  square  yards  in  the 
acre,  multiplied  by  9— the  number  of  square  feet  in  a 
square  yard — gives  43.660  square  feet;  so  that  he 
will  find  this  calculation  sufficiently  exset  for  all 
practical  purposes. — G.  To  MKT. 

[25640.]— Light. — "  Beacon  Loni*h  "  desires  some 
particulars  of  the  ancient  theory  of  light;  but  I 
do  not  think  it  probable  that  he  will  learn  much 
about  it.  It  Is  not  precisely  known  what  light  is. 
However,  the  ancient  philosophers  based  their 
theory  on  the  principle  that,  as  iu  our  cognisance 
of  the  form  of  objects  by  the  -■■me  of  feeling  the 
hand  or  other  part  of  the  body  is  brought  into  con- 
taot  with  the  object  of  our  perception ;  so  in  like 
manner  the  supposed  rays  of  lifrht  were  emitted 
from  the  eye  in  straight  lines,  ami  by  their  impact 
on  distant  bodies  caused  our  perception  of  their 
form  and  colour.  This  theory  has  been  entirely 
upset  by  optics.  For,  on  examining  the  structure 
of  the  eye,  it  is  found  thai  to  whatever  luminous 
object  the  optic  axis  is  directed,  an  image  of  the 
object  it  depicted  on  the  retina  in  connection  with  a 
system  of  nerves.  Hence  it  is  concluded  that  vision 
is  caused  by  rays  of  light  proceeding  from  the 
observed  object.— A.  B.  Bin-Andak. 

[25651.]— Reflection  of  Light.— Because  less 
light  is  absorbed,  the  absorbing  power  varies  in- 
versely as  the  reflecting  power,  so  that  as  the  amrle 
of  incidence  increases  more  light  will  be  reflected 
but  less  absorbed.— Bromo-Iodinr  Spa. 

[25653.]— Old  WilL— "  Ignorant "  can  apply  per- 
sonally, or  perhaps  by  letter  also,  at  the  office  of  the 
Registrar  of  the  Probate  Court,  Norwich,  or  also  to 
the  Registrar  of  the  Archdeaconry  Court,  Norwich. 
Either  will  give  hhn  the  charges  or  fees  to  be  re- 
mitted, on  knowing  if  he  wants  a  copy  or  abstract. 
-G.W.W. 

[25666.]— Theodolite.— The  best  descripton  of 
theodolite  for  making  a  survey,  of  from  1,000  to 
2,000  acres  in  extent,  is  an  ordinary  6in.  Y  one.  Of 
course,  "A.  C.  W."  understands  by  6in.  ono 
whose  horizontal  vernier  plate  is  6in.  in  diameter, 
and  not  that  its  telescope  is  8in.  long,  as  some 
novices  imagine.  This  class  of  instrument  answers 
well  for  ordinary  surveying,  but  in  exceptional 
cases,  as  in  India,  where  the  nature  of  the  ground 
requires  an  instrument  of  more  stability,  it  is 
advisable  to  use  one  of  Col.  Everest's  instruments. 
Sin.  theodolites  are  the  ordinary  instruments  made 
in  the  trade,  as  they  are  fonnd  most  suitable  for 
ordinary  purposes.  The  difference  in  construction 
of  a  plain  or  Y  theodolite  and  a  transit  instrument 
consists  in  the  fact  that  in  the  Y  instrument  the 
vertical  arc  is  only  a  semi-circle,  and  in  the  transit 
a  complete  circle.  The  telescope  of  the  Y  theodolite 
cannot  be  rotated  completely  round  on  its  hori- 
zontal axis,  but  the  telescope  of  the  transit  can. 
The  Y  theodolite  has  more  stability  than  the  transit, 
as  the  A  legs  supporting  the  telescope  nre  shorter. 
The  chief  benefit  of  the  Everest  theodolite  is  its 
compactness  and  stability.  Its  so-culled  vertical 
circle  consists  of  two  sectors  of  00°  each,  capable 
of  measuring  altitudes  or  depressions  of  46°. 
The  spirit  level,  instead  of  being  attached  to  the 
telescope,  as  in  the  Y  and  transit  instruments,  is 
attached  to  the  index-bar  of  the  before-mentioned 
sectors.  The  Everest  theodolite,  in  place  of  having 
a  lower  horizontal  circle,  bas  three  horizontal  arms, 
diverging  from  the  top  of  the  inner  vertical  axis,  at 
eqnal  angles  of  120°  each,  with  indices  and  verniers 
at  their  ends,  nnd,  instead  of  two  spirit  levels  on 
vernier  plate,  it  has  but  one  spirit  level,  fired 
parallel  to  the  horizontal  axis.  The  last  peculiarity 
of  the  Everest  is,  that,  instead  of  parallel  plates,  it 
has  three  diverging  arms,  with  s  vertical  foot-screw 


supporting  the  end  of  each.  These  bear  on  three 
arms  forming  the  top  of  the  staff-head,  and  possess 
the  advantage  of  being  able  to  be  adjusted  by  one 
hand  of  the  observer,  while  the  other  theodolites, 
with  parallel  plates,  require  two  hands.  The 
Everest  theodolite  has  a  decidedly  "  squat "  appear- 
ance, but  is  much  more  preferable  for  use  in  wild 
weather  than  its  tall  relation,  the  transit.  Differ- 
ences also  exist  in  each  of  these  instruments 
as  to  some  of  their  adjustments,  which,  however, 
would  take  up  too  much  space  in  describing.  I 
would  advise  A.  C.  W."  to  study  some  treatise  on 
instruments,  such  as  "  Sims  on  Surveying  Instru- 
ments."—Sumaronoi. 

[25857.]— Cheap  Stained  Windows.— I  hare 
seen  a  very  good  effect  produced  ia  a  small  window 
by  putting  on  white  or  coloured  tissue  paper,  cut  to 
pattern,  with  isinglass,  then  two  costs  of  isinglass 
all  over,  and  when  thoroughly  dry  a  cost  of  clear 
vsrnish. — R.  G.  L. 

[26867.]— Cheep  Stained  Windows.— The  ordi- 
nary  glass  panes  may  be  made  to  resemble  beautiful 
painted  glass  by  the  diaphanie  process.  Sheets  of 
various  designs  in  diaphanie  for  attaching  to  tho 
glass,  together  with  instructions  for  the  process, 
which  is  very  simple,  may  be  procured  from  Messrs. 
J.  Barnard  and  Son,  artists1  colourmen,  Berners- 
street,  London.— G.  Tommt. 

[25657.— Stained  Glass  Window  Imitation  - 
Paint  the  glass  with  any  transparent  colour  thinned 
up  with  varnish  and  turps.  Either  lay  it  off  smooth 
or  stipple  it  over  with  the  end  of  a  painter's  dusting 
brush,  or  with  a  piece  of  muslin  rolled  up,  or  with  a 
hare's  foot,  or  paste,  gum,  or  starch  coloured  tissue 
paper  on— S.  Smith. 

[25060.]  —  Permanganate  of  Potash  and 
Organic  Matter.— Organic  matter  reduees  potas- 
sium permanganate  firstly  to  potassium  mangaaats, 
combining  with  the  oxygen  which  is  liberated.  The 
potassium  manganate  is  then  further  reduced  to 
caustic  potash,  hyd rated  manganese  peroxide,  and 
oxygen.— Bromo-Iodlns  8 pa. 

[25650.]  —  Permanganate  of-  Potash  and 
Organic  Matter.— The  reaction  which  takes  place 
on  adding  permanganate  of  potash  to  water  con- 
taining organic  matter,  may  be  represented  u 
follows : — 

KjMnjOg  +  C  =  KtMh04  +  MnO,  +  CO, 
(Permangs-  (Manga-    (Oxide  of 

nate  of  nate  of  Manga- 

Potash)  Potash)  neae) 

where  C  is  organic  matter.  The  potash  thai  re- 
mains, is  solution,  in  the  shape  of  manganate  of 
potash. — La  wis. 

[25662.1— Btretchlng  of  Signal  Wires.— I  work 
a  signal  distant  from  my  cabin  000yds.  The  wire  is 
that  generally  used  for  the  purpose,  and  consist*  of 
seven  strands  of  galvanised  iron  wire,  sUghtly 
twisted,  forming  a  rope  about  Jin.  thick.  The 
whole  length  of  this  wire  is  exposed  to  the  n» 
when  shining,  with  the  exception  of  a  few  yanu 
leading  from  the  cabin.  This  signal  is  very 
sensitive  to  the  least  alteration  in  the  temperature. 
In  summer  time  when  the  sun  is  very  hot  the  wire 
requires  taking  up  as  much  as  7in.  or  8in.  in  order 
to  lower  the  arm  to  an  angle  of  45°.  A  cloud 
pnssing  over  the  sun  and  obscuring  it  a  few  minutes 
will  shorten  the  wire  so  much  ss  to  draw  the  arm 
within  the  post.— Signalman. 

[25668.]— Leclanohe  Battery.  —  See  excellent 
letter  by  "  Iostephanus  "  a  few  weeks  ago.  To  his 
method  I  have  only  one  addition  to  make..  Do  not 
use  the  plug  of  solder  for  carbon  connections,  but 
proceed  as  follows  : — Deposit  copper  on  one  end  ol 
carbon  for  about  iin.  Well  wash  several  time*  in 
hot  water;  dry  thoroughly  in  oven  (not  too  hot). 
Now  solder  copper  strip  to  this  end,  and  a  wire  to 
the  strip.  Clean  and  stand  the  coppered  end  m 
melted  paraffin  for  hah!  an  hour.  The  copperu-r 
may  be  done  with  a  Daniel's  cell.  The  coppenw 
solution  should  consist  of  a  saturated  solution  oi 
sulphate  of  copper,  diluted  with  one  quarter  i« 
volume  of  dilute  sulphurio  acid  (1-10).-Hsnbt 
Kino. 

[25668.]— Leclanohe  Battery.— I  send  sksteb 
and  particulars  of  a  Leclanohe*  battery  I  have  had 
in  constant  use  for  upwards  of  two  yean  without 
recharging.  In  the  sketch  A  is  an  earthenware  J»r. 
holding  about  three  pints ;  B  is  a  mixture  of  Usee 
peroxide  of  manganese,  small  pieces  of  ook"*?r 
carbon  in  this  proportion:—  Manganese  2  pa"*- 
coke  1,  and  carbon  1 ;  C  is  a  porous  cell,  about  2juu 


ing-serew,  r,  is  screwea.    xue  »r"«  ,  1 

about  2in.  wide  and  jin.  thick.  To  fasten  the i  leM 
to  the  carbon  at  the  top,  drill  a  hole  througb  no 
carbon  in  the  centre,  about  -jin.  down,  P*"**  **£ 
carbon  in  a  mould,  and  run  the  lead  all  round  it  n 
form  a  shoulder  like  G.  H  the  carbon  is  mrmta 
the  lead  will  ran  through  the  hole,  and  clamp  w 
round  the  top,  making  a  very  good  connection, 
is  a  piece  of  zinc,  about  4in.  wide,  by  the  neujo' 
and  curved  to  a  radius  of  the  jar,  A;  a  P*™" 
copper  wire  should  be  Boldered  to  this  with ;  ««wi°«r 
screw,  as  F.  The  zino  can  be  amalgamated  it  «» 
like-it  certainly  makes  them  last  longer  i  fertui, 
process  I  must  refer  you  to  numbers  oi  •"V 
about  18  months  ago.  The  outside  jar,  A,  B"" 
filled  with  a  saturated  solution  of  ■fVWiS 
and  the  porous  cell  containing  the  carbon  strip  ■»* 
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guinnnt  composition  ought  to  be  sealed  op  by 
nmmnff  Mine  electrical  cement  or  pitch  over  the 
top.  It  ib  also  Advisable  to  Tarnish  (with  Bruns- 
nrk  black  or  some  such  composition)  the  top  of  the 
oac  for,  say,  half  an  inch  down,  and  also  the  leaden 


iboaldcr  to  carbon,  as  the  sal-ammoniao  is  very 
Kabla  to  a  crystallise  and  eat  away  the  connections, 
if  sot  prevented  in  this  way.  Fonr  of  such  cells  as 
I  k»fe  described  would  constitute  a  good  battery 
for  say  ordinary  purpose.— Walteb  H.  John- 
now. 

125G73.}— Polish  for  Wew  Mahogany.— It  is 
ooVnble  yon  will  have  to  darken  the  same  to  match 
furniture :  lime  water  will  do  this.   I  could  give 
>ts  ho w  to  make  polish,  but  yon  can  buy  good 

e'h  cheaper  and  bettor  than  you  could  make  it. 
r  np  as  usual  and  finish  with  finishing  spirit. — 
Jo?kph  William  Fennell. 

£25673.1  —  Polish  for  New  Mahogany.  — 
"Cabinetmaker  "  should  dissolve  some  bichromate 
of  potash  in  water  and  give  the  table-top  a  eoat  of 
it.  kid  on  with  a  brush.  The  strength  of  the  solu- 
tion depends  on  the  depth  of  colour  required,  but 
do  not  make  it  too  strong;  rather  use  a  weak  solu- 
tion and  wait  till  dry,  when,  if  not  dark  enough, 
rite  another  coat.  When  the  wood  is  quite  dry, 
undpsper  slightly  to  take  down  the  fibres,  and 
polish  in  the  usual  way.— Makporio. 

[25075.]— Bulges  in  Cornets.— Those  in  the 
CTooks  of  my  French  horn  were  taken  out  by 
Mldering  a  stout  ovire  to  the  centre  of  the  depres- 
fion,  and  palling  R  level  with  the  rest,  then  heating 
ud  cleaning  off.— B.  G.  L. 

1.25683.]— Painting  in  Oils  on  Cardboard  — 
Cardboard  (millboard  is  what  you  mean)  is  sold 
prtpared  for  the  same.  You  may  prepare  your  own 
wm  .— Grind  dry  white  lead  with  water  or  with  size 
water ;  if  yon  grind  in  water  mix  siae  with  your 
wad, .and  after  apply  the  same  as  distemper  colours, 
loo  may  add  a  little  turpentine  to  your  mixing  or 
a  little  linseed  oil  (raw);  we  always  use,  in  our 
wop,  turpentine  with  distemper  claircole  as  a  bind. 
Joseph  William  Fennell. 

[25683.]— Preparation  of  Cardboard,  &o.,  for 
Oil  Painting.  —  This  may  be  done  in  two  ways. 
L  Sue  it  over  with  melted  size,  not  too  hot  j  when 
dry  girt  two  or  three  thin  coats  of  ordinary  oil 
colour,  as  stone,  grey,  white,  Ac.  2.  Qive  three  or 
foer  coats  of  paint,  omitting  the  size,  but  let  the 
fint  coat  be  s  little  thinner  than  the  others.  The 
P»mi  may  be  prepared  with  lib.  white  lead,  Jib. 

Ettent  dners,  broken  up  and  thinned  with  two  parts 
weed  oil  and  one  part  turps.  Let  each  coat  get 
wo  roughly  dry,  and  slightly  rub  down  with  fine  glass 
P»per  before  giving  another  coat.— 8.  Smith. 

[86(83.]— Fainting  in  Oils  on  Cardboard.— 
First  of  all  draw  the  subject  in  pencil,  then  go  over 
J"  the  cardboard  (where  the  picture  will  be)  with 
muj  use  or  gum.  This  must  not  be  laid  on  too 
«uek  or  it  will  crack.  It  will  not  obliterate  the 
wool  marks.   Then  paint  in  the  picture.— Haeet 

,.{&**•]■- Drawing  Outline  of  Violin.— In 
Otto'*  Treatise  on  the  Violin  "  yon  will  find  an 
*W«ndix  by  the  editor  giving  diagrams  and  full 
««nptive  text.  The  work  is  published  by  Messrs. 
j^^Cocks  and  Co.,  of  New  Burlington-street.— 

JKC88  ]— Heat  Primarily  Considered.— Heat 
Produces  expansion,  and  not  vice  vena. — La  wis. 

[iWaej-Heat  Primarily  Considered— Heat 
u  undoubtedly  the  cause  of  expansion,  and  not  ex- 
P"f»on  of  heat.  The  truth  of  this  is  perfectly 
J^ion*,  and  we  learn  from  scientific  investigations 
w*t  expansion,  fusion,  evaporation,  thermo-electric 
*J"wte.  and  various  physiological  phenomena  are 
of  heat,  or  at  least  accompany  its  absorption. 
n«t  canaes  most  substances  to  expand  or  dilate, 
oold  (which  is  merely  the  absence  of  heat) 
9a**.  them  to  contract.  Water  and  clay  are 
•jcjptioni:  water  expands  when  it  freezes,  and 
W ,  wntracti  when  heated.  To  prove  that  heat 
in  t  cwue  °*  W»n»>o»  w®  bave  the  following 
I*!*6**  J***8  structures  of  iron,  such  as  iron 
.j*!  *ra  found  to  expand  and  contract  sensibly 
n,ww  the  influence  of  heat  and  cold,  and  for  such 


expansion  and  contraction  allowance  is  always  made 
in  the  construction  of  them.  Also  an  iron  wire 
exactly  fitting  a  circular  hole  will  not  pass  through 
it  when  red  hot.— A.  R.  Bin-Andak. 

[25688.]— Heat  Primarily  Considered.— When 
heat  is  communicated  to  all  solid  bodies  not  near 
their  melting  point  (except  iodide  of  silver,  bnt  in- 
cluding ice),  their  volumes  increase.  When  the 
temperature  of  water  below  39°  F.  is  raised  it  con- 
tracts. When  a  gas  is  condensed  it  liberates  heat ; 
when  it  expands  under  pressure  it  becomes  cooled. 
But  if  no  work  is  done  during  the  expansion  of  a 
gas,  no  change  of  temperature  occurs.  When  the 
temperature  of  a  body  rises,  the  rapidity  and  ampli- 
tude of  its  molecular  vibration  increases,  and  conse- 
quently the  body  expands. — C.  W.  H. 

[95690.]— Lubricator  for  Joints  of  Mathe- 
matical Instruments.— Warm  the  instruments 
and  rub  in  some  white  wax,  place  the  parts  together, 
and  screw  np,  then  work  them  together  two  or  three 
times.  Leave  them  till  cool,  and  then  clean  off  the 
superfluous  wax. — Marfobio. 

[26692.]— Letters  on  Glass. — This  query  appears 
to  me  somewhat  confused.  Glass  facias  are  in 
great  demand  in  London,  and  glass  letters  also.  If 
I  understand  aright  you  want  to  paint  yonr  letters 
on  the  external  face  of  glass ;  I  have  already  ex- 

Jilained  the  mode  of  gilding  on  glass,  and  shall 
urther  help  when  I  know  your  wants.  Any  alkali 
applied  to  paint  surf  aces  will  more  or  less  affect  any 
binding  vehicle  as  used  in  painting  as  well  as  a 
strong  light.— Joseph  William  Fennell. 

[26697.]— Varnish  for  Fretwork.— There  are 
dark  and  light  oak  varnishes  and  maple  varnishes, 
also  the  French  oil  body  varnish,  as  well  as  furni- 
ture varnish.  If  your  varnish  is  good  it  need  not 
require  easing.  More  varnish  as  well  as  work  is 
spoiled  by  injudicious  tempering  in  order  to  render 
the  same  easy  to  work  fat  edges  or  gathering  on 
the  edge  by  slovenly  workmen.  A  varnish  quiok 
setting  is  more  liable  to  crack.  I  invariably  find 
to  be  the  best  for  quick  setting  varnish  half  gill  of 
raw  linseed  oil  to  a  double  pot  of  varnish,  this  will 
retard  the  same,  dry  off  cool  and  hard,  flow  free, 
and  give  you  time  to  work  the  same.  I  have  added 
a  gill  of  oiL— Josiph  William  Fennell. 

[25698.1— Removal  of  Tar  from  Dog  Kennela. 
— If  "  W.  L."  had  mixed  his  tar  with  mineral 
naphtha,  say  one  pint  of  naphtha  to  the  gallon  of 
tar,  it  would  have  dried  properly,  unless  too  wood 
were  very  greasy,  in  which  case  the  tar  will  not 
harden  or  dry.  In  removing  the  tur,  scrape  off 
what  can  be  conveniently  done  with  an  old  knifa, 
then  brush  over  briskly  with  a  stiff  brush  dipped  in 
coal-tar  naphtha;  what  is  not  removed  by  these 
means  ought  to  soak  into  the  wood  and  dry.— R.  R. 

[25698.1  —  Removing  Tar.  — The  best  thing 
"  W.  L.'  can  do  is  to  make  some  black  varnish, 
and  paint  his  kennels  with  it.  It  soon  dries,  and 
does  not  come  off  on  to  the  hands  or  clothes.  The 
varnish  is  best  made  by  adding  tar  to  boiling  pitch 
till  it  is  of  the  required  thiokness,  and  then,  after 
cooling,  apply  with  a  brush. — Tab. 

[25698.1  — Tar. —Give  the  present  coat  of  tar 
another,  prepared  thus : — Take  1  gallon  gas  tar, 
make  hot,  and  add  lib.  of  finely  broken  pitch. 
When  thoroughly  dissolved  add  one  pint  turps,  stir 
well  in  (away  from  the  fire),  and  apply  briskly, 
rubbing  all  up  together.— S.  Smith. 

[25698.]— Removing-  Tar.— Apply  any  kind  of 
grease  first  and  then  give  a  good  coat  of  quick-lime, 
and  you  will  then  be  able  to  scrape  off  a  good  deal. 
If  you  add  soda  to  jour  solution  this  will  eat  off 
everything  in  shape  of  paint  or  tar.  Mind  yonr 
fingers.  The  same  will  destroy  the  hair  of  brushes 
you  may  use  in  application.   This  is  what  we  use  in 

Sickling  or  removing  old  blistered  paintwork. — 
oseph  William  Fennell. 
,25700.]— Filling  Sunk  Brass  Letters  Red.— 
Shellac  varnish  ana  red  vermilion  ;  mix  it  stiff  like 
patty  and  press  it  in ;  let  it  be  full  or  above  the 
edge,  you  can  then  rub  down  with  soft  pumice  and 
sweet  oil  to  an  enamelled  surface,  when  your  red  is 
dry  and  hard.— Joseph  William  Fennell. 

[25701.] — Cremona.— I  have  very  often  found 
forged  labels  snch  as  yon  describe  in  fiddles.  It 
seems  to  have  become  quite  a  practice  to  insert 
them.  I  have  one  in  the  house  now  with  this  inside, 
"  Nicola  Amati  fecit  Cremona,  sub  titulo  Santa 
Teresia,  1671."  It  was  certainly  new  in  1872.— 
Lawes. 

[25707.]— To  Mr.  Lancaster  and  Others. — 
No,  'tis  impossible ;  besides  you  would  find  photo- 
graphy very  expensive.  The  lenses  are  not  cor- 
rected for  visual  and  chemical  foci.  Why  not  use 
vitremanie  (sheets  of  12,  price  6s.,  at  most  artists' 
colour-men's),  or  buy  slides  second  hand  at  auction 
sales  P   I  saw  18  good  ones  sold  for  9s.— C.  C.  C. 

[25707.]— Photo  Transparencies.— To  make 
with  a  Fhantaamogoria  Lantern.— If  the  lantern 
which  "Warrior"  possesses  is  provided  with  an 
achromatic  focus  lens  he  may  take  negatives,  and 
positive  from  the  negative ;  but  if  it  be  not  an 
achromatic  lens,  it  would  be  waste  of  time  to 
attempt  it.  First-class  things  cannot  be  done  even 
with  the  achromatic  lens  of  a  lantern,  as  the  first 
consideration  for  a  lantern  focus-lens  is  to  have  as 
mnch  light  as  possible.  To  produce  good  crisp 
negatives  and  positives,  a  lens  of  another  character 
is  much  better.  I  do  not  donbt  that  "Warrior" 
might  derive  mnch  enjoyment  and  pleasure  in  pro- 


ducing his  own  negatives  and  positives ;  but.  I 
think,  if  he  will  sit  down  and  calculate  the  cost  of 
chemicals,  apparatus,  and  subjects  to  copy,  he  will 
find  it  cheaper  and  better  to  buy  than  to  make. — A. 
PuMPHBET. 

[25709.]  —  Smoky  Chimneys.  —  From  a  long 
experience  of  smoky  chimneys  1  wonld  recommend 
"  Leon  Clements "  to  shut  the  door  quietly  when 
the  east  wind  blows,  and  don't  [light  the  fire  when 
the  south  wind  blows.  I  have  tried  no  end  of 
"pots,  "old wires"  and  "whirligigs;"  they  are 
all  a  delusion  and  a  snare.  Study  the  wind  where 
it  listeth,  and  buy  a  weathercock. — Gowhih. 

[25709J— Smoky  Chimneys.— I  am  afraid,  from 
"  Leon  Clement'B  descripton,  that  the  chimneys  in 
question  being  outside  ones  have  only  a  thin  wall 
between  them  and  the  outside  air ;  this,  though  a 
common,  is  a  serious  case,  and  can  seldom  be  cured, 
as  the  column  of  air  in  the  fine  gets  cooled  before  it 
reaches  the  top.  Contracting  the  size  of  the  opening 
at  bottom,  so  as  to  cause  less  air  to  be  admitted, 
and  also  to  make  the  air  pass  nearer  the  fire,  might  be 
tried,  but  I  am  doubtful  of  the  result. — Mabpobio. 

[25712.1—  Fixing  a  Vane.— Yonr  vane  will  be 
sufficiently  correct,  but  I  would  verify  the  position 
by  noting  its  position  when  the  sun  is  due  south. 
The  sun  will  south  on  the  22nd  at  2m.  to  12.  This 
will  make  very  little  difference  to  the  position  of 
yonr  vane,  but  as  you  wish  to  have  it  correct  you 
will  be  able  to  correct  any  errors  that  it  may  have. — 
W.  J.  Lancaster. 

[28713.]— DanielTs  Battery.— Support  the  sine 
plugs  by  a  wooden  top  to  porous  jar ;  through  the 
middle  of  this  top  pass  a  screw  into  top  of  plug,  the 
porous  cells  will  be  right.  You  might  make  a  trams 
to  hold  the  whole  of  the  zinc  pings,  so  that  they 
could  be  lifted  out  at  will.— W.  J.  Lancaster. 

[25715.]— Watertight  Joints.— The  best  material 
is  Chatter-ton's  compound.  It  can  be  obtained  at 
any  gutta-percha  depot  in  the  form  of  a  stent  stick. 
Heat  the  brass  tube  over  a  smokeless  flame,  and 
apply  the  compound  whilst  hot,  then  soften  the 
gutta-percha  tube  carefully  and  make  a  quick 
joint.  Be  careful  not  to  burn  either  gutta-percha 
or  compound.  I  should  recommend,  if  practicable, 
a  binding  of  tape  over  all  when  cold,  as  gutta- 
percha will  not  stand  muoh  tensile  strain.  The 
above  material  is  used  to  make  the  gutta-percha 
adhere  to  the  copper  conductor  of  a  submarine 
cable.  Gutta-percha  is  decidedly  an  importnu 
substance,  so  that,  provided  you  have  a  sound  joint, 
you  need  fear  nothing  from  the  water.  A  bottle  of 
this  material  must  be  badly  constructed  if  it  leaks, 
and  it  conld  be  repaired  in  a  few  seconds  over  a 
flame.— W.  S.  B. 

[25721.]— Galvanic  Cell.— A  glass  cell,  2in.  long, 
ljui.  deep,  and  ljin.  thick,  inserted  in  a  wooden 
frame  in.  thick,  so  as  to  easily  slide  into  lantern,  is 
the  principal  requisite  for  above.  Two  platinum 
electrodes,  an  acid  solution  consisting  of  sulphuric 
acid  1  part,  water  10  parts,  should  be  put  into  glass 
cell.  The  platinum  electrodes  should  be  placed  in 
cell  about  liu.  apart,  with  their  edges  in  direction  of 
light ;  then  when  focassed  connect  the  wires  from 
platinum  to  a  quart  Bnnsen,  and  the  decomposition 
of  the  water  will  be  exhibited  on  the  screen  in  the 
form  of  bubbles  descending.  To  convert  this  into  a 
simple  galvanic  cell  take  oat  the  two  platinum 
electrodes  and  insert  a  strip  each  of  copper  and 
sine,  and  connect  them  externally  by  means  of  a 
wire.  When  the  circuit  is  closed  the  bubbles  will  be 
visible  on  screen,  and  when  circuit  is  open  the 
bubbles  will  cease.— W.  J.  LANCASTER. 

[26723.]— A  WilL— In  the  first  instance  the  next 
of  kin ;  secondly,  to  prove  the  will  and  proceed  to 
administer  as  if  he  were  executor.— Konpoocius. 

[26724.]— Electrotype.— The  silver  will  not  affect 
the  working  of  cell  if  placed  outside,  and  the  battery 
should  work  well  if  rightly  made  and  charged.  _  The 
plug  of  zinc  is,  of  course,  in  a  porous  jar  containing 
dilate  acid  solution,  and  the  sulphate  solution  in 
copper  veBsel.  Let  the  sulphate  solution  be  a  satu- 
rated on.— W.  J.  Lancaster. 

[26731.1  —  Leaky  Slate  Cistern.  —  I  think 
"  Subscriber  Jones  is  looking  for  his  leak  in  the 
wrong  place.  It  appears  to  me,  from  the  wording 
of  his  query,  that  the  leak  is  about  water  level 
when  two-thirds  full.  Let  "  Subscriber  Jones  "  get 
some  tow  oroakumand  lightly  twist  into  "  threads  " 
about  as  thick  as  a  pipe  stem  by  opening  out  the  tow, 
laying  it  across  his  knee,  and  twisting  it  towards 
him  with  the  palm  of  his  hand.  Work  a  little  red 
or  white  lead  into  the  suspected  joint  (which  must 
be  dry),  and  then  lightly  caulk  with  an  old  chisel 
and  hammer,  driving  it  below  the  edges  of  the  seam, 
then  melt  some  marine  glue,  and  with  a  little  mop, 
made  of  a  tuft  of  carpet  travellings  or  ends  of  wool 
or  worsted  tied  on  to  a  stick,  work  the  glue  into  the 
seam  while  it  (the  glue)  is  hot,  seeing  that  the  tow  is 
well  covered.  The  superfluous  glue  may  be  scraped  off 
the  edges,  when  cold,  with  an  ordinary  three- 
cornered  scraper.  He  must  not  caulk  too  hard  or 
he  will  open  the  joints  still  more ;  drive  it  gently 
and  carefully  so  as  to  choke  the  seam.— Cuidadoso. 

[25736.1— Dumb  Alphabet.— It  entirely  depends 
upon  the  length  of  the  words,  on  an  average  about 
SO  words.  I  am  speaking  of  my  own  experience.— 
Konfoucius. 

[25736.]  —  Dumb  Alphabet.  —  Fifty  words  per 
minute  is  a  fair  average  speed  of  ordinary  con- 
versation in  the  "  two-hand    alphabet,  the  extremes 
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being,  e.g.,  my  little  six-yenr-old  brother,  who  takes 
u  whole  gon(  to  Bpcll  "  d-i-n-n-e-r  i-s  r-e-a-d-y," 
and  deaf  mates  who  think  nothing  of  00  to  100 
words  to  the  minute.  The  American  "single-hand  " 
alphabet  is  slower,  but  the  "  sign  language "  is 
competent  to  outstrip  the  fastest  speaker,  but  of 
course  takes  a  long  time  to  learn.  —  Skmper 
V101LAN8. 

[25730.]— How  to  Destroy  Ants  in  Flower 
Beds.  &c. — A  very  effective  plan  is  to  pour  a  little 
quicklime  on  the  month  of  their  nest,  and  wash  it  in 
with  boiling  water.  Should  'hey  have  formed  their 
nest  at  the  root  of  a  plant,  pour  upon  them  a  quart 
or  so  of  warm  water,  in  which  a  moderate  sized 
piece  of  camphor  has  been  steeped.  This  effectually 
destroys  them,  and  is  not  the  least  injurious  to  the 
plants. — Aconite. 

[257*>2.]— Straightening  Fire-bars—  In  answer 
to  "Poor  Engine-driver"  (p.  133),  if  your  fire- 
bars are  wrought  iron,  take  them  out  one  at  a  time 
while  your  boiler  is  working  and  the  bars  are  hot. 
and  straighten  them  with  a  large  hammer.  This  I 
hare  done  often  at  sea.  But  if  cast  iron  yon  cannot 
do  so.  A  pattern  will  hare  to  be  made,  and  new 
bars  cast  at  some  foundry. — T.  B. 

[26750. 1— Sea  Level.— The  term  sea  level  means 
the  mean  level  of  the  sea.  All  seas  have  not  the 
same  level,  neither  liavc  oceans.  The  Pacific,  and  the 
Atlantic,  on  cither  side  of  Panama,  differ,  but  sea 
level  here  means  mean  level  of  water  around  Britain. 
— W.  J.  Lancaster. 

[25760.]— Electric  Power.—  The  results  quoted 
in  your  query  depend  upon  the  intensity  and  quantity 
of  current — terms  used  to  express  different  forms 
of  current.  You  will  Bad  all  this  in  any  book  on 
electricity.— YV.  J.  Lancahtkh. 

[25700.] —Electric  Power.  — The  description 
given  is  perfectly  valueless  or  worse.  All  that  old 
stuff  about  intensity  and  quantity  has  been  thrown 
away  long  ago.  To  understand  the  subject  it  is 
necessary  to  study  the  accepted  universal  laws  of 
electricity  known  as  Ohm's  laws,  which  it  would  be 
useless  to  attempt  to  explain  in  these  answers.  As 
to  heating  wires  the  effect  depends  not  upon  size  or 
number  of  cells  merely,  but  upon  the  resistance  of 
the  circuit  and  the  current  passed  into  it.  To  get  a 
large  current  a  high  force  and  small  resistance  is 
needed,  and  enlarging  size  of  cells  reduces  resist- 
ance, and  so  increases  current.  The  enrrent  which 
will  heat  lin.  of  nny  wire  will  heat  a  mile  of  it,  but 
to  maintain  the  current  in  the  greater  resistance 
higher  force  is  needed,  and,  therefore,  cells  in  series 
may  be  used.  No  one  should  read  old  books  on 
electricity  or  chemistry  till  they  havo  thoroughly 
mastered  the  sciences  as  now  known.  To  beginners 
the  old  books  are  mischievous,  as  they  give  only 
something  to  be  unlearned  before  sound  knowledge 
can  be  obtained.— Sigma. 
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unanswered  are  repeated  four  weeks  afterwards.  IK t  trust 
our  readers  will  look  over  the  list,  and  send  what  information 
thex  can  for  the  benefit  of  their  fellow-contributors. 
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QUERIES. 

[25772.1— Prince  Bupert's  Drops.— Is  the  specific 
gravity  of  one  of  these  drops  loss  before  it  U  broken  than 
that  of  the  gloss  powder  it  forms  afterward*  ?  I  believe 
it  is,  but  have  not  tried,  and  have  no  convenience  for 
trying.  If  the  ordinary  explanation  be  the  correct  one,  it 
must  he  so,  for  if  the  outer  skin  of  the  gloss-drop,  first 
consolidated  by  sudden  cooling,  holds  the  inner  particles 
farther  apart  than  they  are  in  ordinary  glass,  the  bulk  of 
the  drop  mnst  be  greater,  and  its  weight  in  proportion 
less.  And  I  boliovo  it  is  so.  Merely  removing  the  onter 
shell  of  glass  will  not  OHM  the  drop  to  fl  f  to  pieces  if  it 
bo  removed  without  causing  Mii'h  vibration  as  breaking 
the  stalk  does.  I  have  been  told  that  a  Rupert's  drop 
may  he  ground  into  n  prism,  and  I  have  gronnd  off  a  con- 
siderable jrnrt  of  one  with  sand  on  a  stone,  which  flew  to 
pieces  when  its  particles  were  set  into  vibration  by  break- 
ing its  stalk.— Philo. 

[25773.]—  American  Chucks.  —  Would  "  Jeremy 
Diddler  "  oblige  by  giving  nslurhtidvaof  the  construction 
of  some  of  the  American  chucks  he  icontinns  in  a  previous 

reply,  or  advertise  that  I  may  >un:  ate  with  him  ? — 

An  Anxious  Inquirer. 

[25774  ]— Trawl  Net.— Can  any  one  oblige  me  with 
instructions  to  make  a  trawl  net.  ?  And  what  is  the  best 
kind  of  bait  for  sea- fishing  ?  Any  information  will  oblige 
— Tele. 

[25775  ]— Harmonium.— I  have  a  two-mominl  pedal 
harmonium,  the  tuning  of  whioh  varies  H  the  hollows  is 
partly  or  wholly  inflated.  I  tsflUtti  it  was  something  to 
do  with  the  spiral  springs,  nod  hove  tried  some  of  diffe- 
rent lengths  and  pressures,  but  without  remedying  the 
defect.  Will  '"Saul  Rytuoa."  or  some  other  experienced 
and  obliging  contributor,  kindly  give  mo  a  hint  as  to  a 
cure  f  TJILMIl, 

[25770.]— Economises— Will  some  render  soy  if  it  is 
possible  to  send  t  e  rondensed  water  into  the  boiler  again 
from  a  room  with  000  yards  of  2in.  wrought  tubing  24in. 
abovo  the  average  water-line— boiler  35  nominal  horse, 
601b.  per  square  inWi  ?  We  have  had  some  practical  men. 
and  obont  half  a  dozen  different,  arrangements,  but  all 
failed.  The  room  is  supplied  with  4in.  cast-iron  pipes 
going  under  iho  highway  and  rising  4ft.  to  the  room, 
which  is  used  for  cloth-drying  purposes,  known  as 
clamping. — A  Twklvfmontus  Subsckiukr. 

[25777-1— Water-Colour.— Will  some  correspondent 
be  kind  enough  to  inform  me  if  it  is  possible  to  destroy  a 
fl.it  surface  of  Prussian  blue  by  wasliing  over  the  same 
some  chemical  liquid,  so  that  the  paper  may  return  to  its 
original  colour  niter  tho  operation  ? — Hercules. 

[25778.1— Mechanical  Equivalent.— The  combus- 
tion of  lib.  of  oool  raises  the  temperature  of  100  gallons  of 
water  through  4°-4  C.  What  is  the  mechanical  equivalent 
of  the  absolute  thermal  eflect  of  tho  ooal  ? — R.  H. 

[25779.J—  Lathe  Bed.— Many  thanks  to  G.  T.  Crewe 
for  the  kind  way  in  whioh  he  answered  my  last  qnery. 
Would  he.  or  some  other  fellow-reader,  oblige  me  with 
dimensions  and  sketch  of  a  5ft.  bed  and  saddle  for  a  r  i in  . 
centre-back  geared  self-acting  foot-lathe,  showing  bow  the 
saddle  is  fastened  to  the  bed,  what  is  tho  weight  and  price 
of  each,  and  what  for  planing  P— Progressive  Amateur. 

[257S0.]— Floor.— What  is  the  best  kind  of  floor  for 
a  warehouse,  such  floor  having  to  be  hud  over  a  dye-house, 
and  consequently  subjected  to  a  continnal  steam  ?  We 
wish  to  preserve  the  floor  boards,  as  well  as  to  keep  damp- 
ness from  the  warehouse.  Our  builder  recommends  a  floor 
of  Val  de  Travers  asphalte,  but  it  is  too  expensive.  How 
would  crcosoted  or  tarred  boards  well  jointed  answer  ? 
Replies  from  your  practical Joorrespondents  will  be  much 
esteemed.— W.  W.  N. 

[25781.]— Mechanical  Examination  Question. 
— Describe  briefly  tho  action  of  tho  common  force-pump. 
If  the  plunger  has  a  cross-section  of  8  sq.  in.  and  works 
50ft,  below  the  eiatern,  what  pressure  is  required  to  force 
it  down  ?-R.  C. 

[25782.;— Mechanical  Examination  Question. 
— Describe  briefly  the  mercurial  barometer  in  the  simplest 
form.  When  a  barometer  is  taken  up  a  lofty  hill  why 
should  it  fall  ?  What  would  it  do  if  taken  down  a  deep 
mine,  and  why  ?— R.  C. 

[2578.1.]—  Organ—  To  Uranium.— I  have  taken  the 
ENoi.isn  Mechanic  for  ■  considerable  length  of  time  and 
never  remember  having  seen  dimensions  for  a  small  organ. 
I  think  at  the  present  lime,  as  the  subject  of  organ  build- 
ing is  occupying  some  amount  of  interest  in  "  our  " 
columns,  your  ever-willing  pen  should  go  to  work,  and  I 
am  sure  it  would  be  appreciated  by  not  a  few  like  myself. 
When  I  say  a  small  organ,  that  is  exactly  my  meaning  ; 
and  I  cannot  conceive  why  one  with  four  stops,  which 
would  only  occupy  a  triflo  nioro  space  tlian  an  harmo- 
nium, should  not  be  as  effective  as  a  reed  instrument  with 
15  stops— to  say  nothing  about  quality  of  tone.  In  the 
first  place,  all  the  specifications  I  have  seen  are  for  a  class 
of  instrument  only  a  favonred  few  could  pnrchase  or 
build,  while  others  could  not  spore  the  space  to  stand  one 
in  so  large.  Its  simplicity,  I  contend,  would  inspire  num- 
bers to  construct  one  ;  its  superiority  over  the  reed  needs 
no  comment.  In  short,  may  I  so  put  it,  an  organ  of  the 
smallest  practical  size— say  not  more  than  four  stops,  open 
diapason,  stopped  ditto,  principal,  and  fifteenth.  In  con: 
elusion  I  mny  stalo  I  have  played  on  one  with  the  abovo 
stops.  It  is  50in.  long  by  24in.,  Oft.  3in.  high,  and,  for 
my  part,  I  wonld  sooner  be  in  possession  of  nn  instrument 
like  it  than  the  most  expensive  harmonium  made.— Tm 
Tace. 

[25784.]— Organ.— To  *•  Uranium  "  or  Mr.  G.  A. 
A  cos  let. — Will  you  be  kind  enough  to  answer  the  follow- 
ing as  early  as  you  conveniently  can  ? — What  are  the 
lengths  of  the  12  longest  pipes  of  the  bourdon  when  tuned, 
measured  from  under  side  of  ping  to  upper  edge  of  block — 
scale  61  in.  by  54in.,  2in.  wind  P  Are  there  any  objections 
to  placing  the  pallets  at  the  ends  of  the  channels  where 
height  is  limited  ?  My  orgnn  is  to  have  two  manuals  and 
pedals,  tho  great  organ  to  contain  open  diapason  metal  to 
tenor  C,  principal  throughout,  stopped  diapason  bass  12 
pipe*,  wood.  Swell  organ :  lieblich  gedact  and  dulciana. 
metal  from  mid.  C  ;  gemsborn  metal  throughout ;  stopped 
diapason  bass  24  pipes.  Wood  scale  of  stopped  diapason 
3Jiu.  by  2Jin.,  open  diameter  tonor  C  2J.  My  space  is  limited 
to  7ft.  Oin.  by  3ft.  3in.,  and  9ft.  3in.  in  height, 
and  I  wish  to  know  if  I  could  place  the  gedact  on 


the  great,  and  carry  the  stopped  diapason  throigk 
in  swell,  all  the  manual  stops,  with  tlm  exception 
of  the  open  diapason,  to  bo  placed  in  *  general  swell ,  tai 
I  should  like  to  add  a  flute,  either  stopped  or  open,  if  pn 
sible,  whichever  would  be  best.  I  intend  to  form  fronts! 
case  with  the  open  diapason,  and  tho  ends  of  case  ostsj 
the  20  lesser  pipes  of  the  bourdon.  Will  you  kindly  pn 
widths  of  slides  and  bearers  f  And  any  hints  *u  tt 
improvements  in  the  above  specification  without  incrsu, 
ing  the  expense  would  be  thankfully  received. — D.  E.  F.ft 

[25785.]— Coffee  Filter.  —  Will  some  kind  rade 

describe  a  coffee  filter  ? — D.  E.  F.  G. 

[25786.]— Liquefying  Horn.— Can  any  onedstmbi 
to  me  the  process  by  which  horn-waste  cau  be  redness'  U 
tho  molten  state,  to  be  afterwards  run  into  nioaldj  to 
solidify  ?  Or  can  this  bo  dono  by  compression,  so  si  k 
form  a  completely  homogeneous  mass,  withont  crack  a 
flaw  ?  Also  could  any  desired  tint  or  colour  be.  iuiparU«uJ 
Precise  particulars  would  oblige — Kcbla  Khas. 

[25787.]— The  Type- Writer.  —  A  »*cV.a«  urm 
named,  to  eupersedo  the  pen,  of  the  nice  of  a  stwisa 
machine,  worked  by  piano  keys,  and  operated  with  grati 
ease  and  rapidity  after  a  few  lessons,  is  advertised  by  E 
E.  Bancroft,  71,  Market-street,  San  Francisco.  I  flsd.N 
may  write  20  copies  at  a  time.  Am  this  invention  must  In 
a  great  desideratum,  mny  I  ask  if  it  is  known  is  ttjj 
country  ?  It  is  possible  this  notice  of  it  may  elicit  1 
description  of  the  article,  nnd  perhaps  a  drawing  hum 
some  or  one  of  your  contributors. — Quxror. 

[25788.]  —  Hamsbottom's  Safety  Valvea-I 

noticed  in  the  description  of  some  locomotive  engine*  gins 
in  this  journal  that  they  were  suuplicxl  with  thrsi»  vires, 
Would  some  correspondent  kindly  explain  the  eonstrssl 
tiou  of  them  as  differing  from  the  ordinary  valve,  sss 

oblige  ?— C.  8. 

[25789.]— Removing  Red  Ink  Stains.-Will  taj 
of  "  ours"  kindly  inform  uie  how  to  extract  some  blest 
nnd  lines  of  red  ink  from  a  document  written  on  ordinary 
blueish  paper,  without  discolouring  the  latter  ? — Iitsons, 

[25*90.]  —  Bicycles  and  Tricycles. —  I  osnsj 
understand  how  bicycles  go  so  muou  faster  than  tricyekstt 
a*  I  thought  the  morn  wheels  there  were  the  faster  W 
machino  went.  I  should  be  much  obliged  if  soms  OSS 
would  answer  this  query. — A.  TuoTTEn,  Lcmford  VisSN 
age,  Welwyn. 

[25791.]— Barrel  for  Chamber  Organ.— Will  sq 
reader  tell  me  how  to  make  a  self-acting  barrel  spporUa 
to  play  an  ordinary  chamber  organ  ? — H.  C.  B. 

[25792  ] -White  Paint  for  Zinc  — Will  snag 
reader  tell  me  how  to  make  white  paint  stick  on  to  liner 
We  have  a  lot  of  zinc  troughs  in  which  water  has  to  staati 
and  I  find  that  the  water  eats  holes  in  the  sine.  I  this* 
paint  will  preserve  the  troughs  if  it  can  be  prevented  freal 
peeling  off.— R.  G.  R. 

[25793.]— Cooper's  Hill  College.— Can  any  reads* 
give  me  particulars  of  the  Cooper' b  Hill  College  entrance 
examination  in  heat  and  chemistry  P  I  am  particularly 
desirous  of  information  respecting  tho  practical  examina- 
tion in  chemistry. — Henry  Kino,  Cheltenham. 

[25794.1— Optical.— I  wish  to  make  a  magic  lantern. 
I  have  a  double  convex  condenser,  3lin.  diameter  and  Jio. 
in  thickness,  and  small  double  convex  lens,  I  tin.  diameter 
and  Jin.  in  thickness.  Will  some  kind  optical  reader  gite 
me  a  few  hints  how  to  proceed  ?— An  Knoraver. 

[25795.]— Feed-Pump  for  Portable  Engine- 
Would  any  correspondent  Kindly  toll  how  to  construct  a 
new  pump  for  above  ?  I  am  tormented  with  the  ok) 
pump,  and  did  all  I  could  to  make  it  work  from  well,  but 
to  no  effect.  The  stroke  is  2)in.,  nnd  has  to  draw  18ft., 
hoU  of  whioh  is  perpendicular. — Old  EnoisE. 

[25796.]— Bogie  Locomotives.— Will  "O."  (letter 
10685)  kindly  say  if  tho  four  coupled  bogie  engines  on  the 
Groat  Eastern  Railway  were  the  same  as  those  I  *aw  dis- 
mantled at  Stratford  recently  ?  If  my  eyes  did  not 
deceive  me  they  had  the  date  1874  on  them.  If  so,  why 
did  they  require  taking  to  pieces  P  I  have  not  seen  any 
of  the  single  7ft.  express  engines  with  bogies  ;  but  new 
they  arc  u?ing  four-coupled  6ft.  8iin.,  with  a  letting 
bogie  and  outside  cylinders. — S.  Mayee. 

[25797.]— Arranging  Music— I  wish  to  arrange 
music,  such  as  vocal  duets,  airs,  and  dance  musso  f'»r  two 
violins,  two  flutes,  and  cornet.  Would  some  kind  corre- 
spondent give  a  few  hint*  as  to  procedure  ?  I  wi*1* 10  B* 
odIo  to  have  them  played  on  board  a  boat  on  the  «"»l*r, 
and  therefore  do  not  wish  to  be  incumbered  with  a  violin- 
ceUo.  I  think  a  few  instructions  from  any  of  osr  mo'icsJ 
friends  would  be  of  great  assistance  to  others  as  well  s» 
myself,  who  can  muster  a  small  band. — Ulswatbr. 

[25798.]—  Bicycle.— What  is  the  best  bicycle  ?  Istfc 
Ariel  worth  the  high  price  that  is  charged  for  it  p— W. 
S.  R. 

[25799.]— Pedestrianism.— Having  to  do  o  giest 
deal  of  walking  during  summer  months,  my  feet  bwoCDS 
blistered  and  perspire  greatly.  If  any  kind  reader  *H 
tell  of  something  that  will  alleviate  the  one  and  CsjUBW 
act  the  offensiveness  of  the  other  thoy  will  ha^e  thouie- 
long  thanks  of— Gratefcl. 

[25800.]—  Winter's  Ring.— To  Mr.  Lascastks.-- 
If  you  have  had  an  opportunity  to  make  the  rxp-nm«il* 
that  you  kindly  promised  (page  566,  No.  568 1  ryspetWig 
the  above,  would  you  please  let  mo  know  the  result  I — 
Iota. 

[25801.]— Induction  CoiL— Is  it  possible  to  pre*™* 
all  or  some  of  the  noise  of  contact-breaker  ?    Also  sre 
there  anv  experiments  to  be  made  with  a  coil  that 
1-16  spark  ?— Iota  P 

[25802.]— Electric   Shadow.— Professor  Bar 
writing  in  the  Argonaut,  says  :— "  That  persons,  wag 
struck  by  lightning,  generally  have  their  bodios  i,nPf**J? 
with  images  of  the  trees,  Ac.,  around  them  when 
.    .    .    This  is  supposed  to  be  caused  by  a  kind  01  eieome 
shadow  cast  by  prominent  objects  in  the  path  of  to* ■  • 
ductive  action  that  precedes  every  elertrie  du-cnine-. 
Similar  effects  ought  to  be  obtuinnd  on  a  small  scale  1 
an  ordinary  electric  machine."    How  could  this  be  1 
An  explanation  would  greatly  oblige.— Iota. 

[25803.]-Chemical  Analysis. -To  Mr.  A. 
Allen. — Whioh  is  the  best  method  of  P^£JL5 
order  to  separate  the  metals  of  group  III.  T   (' '  1 
at  once  to  separate  the  precipitate  caused  by  >"j  ' 
chromium,  Ac.) ;  or  (2)  to  add  the  sulphide  of  an"" 
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before  commencing  the  reparation,  whether  ammonia  has 
produced  a  precipitate  or  not  9 — Filtkb. 

'  [3880*.]—  Filter  Pump  — I  should  be  glad  to  receive 
any  information  respecting  the  water  air-pump  described 
by  Professor  Thorpe  in  his  "Quantitative  Analysis. "  I 
find  a  difficulty  in  constructing  it  from  the  dimensions 
[there  pren,  and  also  in  obtaining  the  proper  caontchonc 
'taking  for  the  valve.  An  improved  form  of  it  was 
describe.!  by  Mr.  W.  Jr«e  LoM-tt  at  the  1  i-t  meeting  r.f 
fttBriti-h  A"sorisition.  and  intheKsiii  i.su  MbCHAMIC, 
T«L  XIX..  p.  640  ;  but  there  is  no  drawing,  and  it  is  to  me 
mute  unintelligible.  Who  makes  this  form  of  pump  P  I 
Savo  applied  for  it  without  success.— Filtkb. 

[25805. ] — Radiometer. — Have  any  of  your  corre- 
Hpandrata  tried  the  following  experiment  with  this  in- 
strument— vis.,  place  both  hands  closely  round  the  bulb, 
Deluding  as  much  light  as  possible  ?  The  vanes  imme- 
diately  b-pinto  rotate  with  increased  speed  ;  keeping  your 
hand*  on  for  a  few  minutes,  then  withdrawing  them,  the 
notation  decrease*  until  it  stops,  and  the  vanes  begin  a 
MM  motion,  which,  however,  soon  ceases,  and  they  go 
on  as  before.  A  curious  physiological  effect  is  produced  on 
OB  palms  of  tbo  hand*  when  inclosing  the  bulb  ;  a  feeling 
oi  growing  warmth  is  present,  nnd,  aa  I  have  fait,  as  if  they 
COt  warmer  than  before  I  put  them  to  the  bulb.  I  should 
Mplad  to  know  it  any  explanation  of  these  phenomena 
tan  be  given. — J.  L. 

[2*06.  —  Large  Coil  -  making.  —  To  "Induc- 
TCwr*." — Soma  time  ago  "  Inductorium  "  stated  that 
be  had  con<trnctcd  n  coil  that  gave  splendid  flashes  of 
[ Bjfht  i=p  !  i.  17iu.  long,  and  about  the  thickness  of  a 
bad  pencil.  Now,  will  he  give  mo  directions  for  making 
inch  a  coil — viz.,  length  of  primary,  thickness  of  same, 
faoge  of  the  wire  for  same,  and  how  insulated  ;  also  the 
Mngth  of  the  aeoondary  wire  and  its  gauge,  and  how 
Many  parallincd  paper  discs  he  used  ;  also  how  much 
wee-Ddary  wire  between  each  pair  of  discs  ?  I  should  like 
to  know  whether  the  secondary  coil  was  as  long,  or 
Barter,  than  primary,  and  if  shorter,  how  much  of  the 
■muary  projected  at  each  end  ;  also  whether  a  paraffined 
■•per  tube  or  ebonite  was  used  9  I  should  be  glad  of  any 
Briber  particulars  that  ho  may  favour  me  with  as  re- 
■Ht  the  construction.  1  have  road  his  article  ou  "  A 
Mfrge  Coil  "  (giving  12)iti.  sparks),  on  p.  450  of  the 
Btuii  Mkchakic  for  July  10,  1875,  and  think  lean 
■nage  to  make  one,  giving  17in.  spark,  if  "  Induc- 
Mrinm''  will  help  me  with  instructions  as  to  the  core  for 
primary,  4c. — J.  Reynolds,  L.R.C.P.,Ac. 

ItJSW.]— Occultation  of  47  Oeminorum  by 
|ke  Moon.— To  "  F.  It.  A.  8."— <  in  April  Lst.  at  7  p  m  . 
ibted  this  star  a  little  distance  from  the  moon's  dare 
o.  At  7.23  I  thought  it  would  have  disappeared  behind 
I  dork  limb,  nlmost  close  to  the  termiuator,  but  it  did 
t  so  disappear,  but  gradually  passed  along  the  moon's 
'  edge,  and  at  ono  time— only  for  its  colour— I  might 
)  mistaken  it  for  one  of  the  illuminated  peaks  of  the 
ahniti  Mountains.  At  7.45  I  found  the  star's  distance 
nm  the  moon  hod  perceptibly  increased,  and  as  I  did 
lose  sight  of  it  for  a  single  moment  from  7  to  7.45,  of 
me  no  occultation  really  took  place  from  my  position. 
J  hope  I  have  stated  this  sufficiently  lucid  to  enable  your 
Wle  and  obliging  correspondent  to  state  what  idt  goo- 
^mpbical  position  is,  as  I  should  very  much  like  to  know. 
>  time  stated  above  is  Greenwich  mean  time.  I  cannot 
1  any  account  of  this  star  in  Proctor's  small  atlas.— 
R.  Lahodon. 

[a**.]— Contents  of  Tanks  — I  have  an  ogg-ended 
igore-bofler.  23ft.  long,  by  7ft.  lOin.  diameter,  which  was 
iWt.  2m.  o!I  being  full,  when  tiin.  of  liquor  were  run  in. 
ifould  any  one  kindly  tell  me  the  number  of  gallons  in 
•Psflin.  p— Hydbocabhon. 


[25817.J— Cleaning:  8ilver  Piute— I  have  one  of 
Lot's  Boehm  flutes  which  has  been  in  a*e  for  three  years. 
The  mechanism  is  still  in  perfect  order,  but  I  am  unable 
to  keep  dust  and  corrosion  from  the  more  intricate  parts. 
What  is  the  best  way  of  cleaning  it  ?  Should  oil  be 
applied  to  any  part  ?  I  am  afraid  to  "  fool  about  it  " 
with  plate-brushes,  Ac,  preferring  to  let  well  alone,  and 
simply  use  a  piece  of  clean  chamois  leather  to  those  parts 
within  reach.  What  sort  of  grease  is  best  for  the  joints  ? 
Where  can  new  pads  for  the  keys  be  obtained,  or  how  can 
they  be  mado  P — Tuex. 

[25818. ]— Hestoring  Oak  Varnish.— How  can  I 
restore  fat  livery  oak  varnish  so  as  to  make  it  fit  for  use  ? 
— S.  8. 

1 26819.]— Organ  Stops.— Would  Mr.  Andsley  or 
"  Uranium  "  kindly  inform  me  why  in  reed  stops  the 
sockets  have  a  hole  pierced  In  them  ?  If  it  is  to  soften  the 
note  should  not  the  wind-hole  be  reduced  ?  I  do  not 
think  it  alters  the  tone  of  the  pipe,  because  1  have  placed 
my  linger  over  the  hole  while  the  note  is  speaking.  Then, 
again,  I  have  seen  some  reed  stops  with  holes  in  the 
sockets  throughont,  and  others  with  but  a  few  about  the 
tenor  octave.  There  is  another  matter  in  reference  to 
reed  stops  I  feel  perplexed  about — 8ft.  open  stops  generally 
have  the  lowest  note  nearly  8ft.  lonsr.  but  I  find  the  Cre- 
mona (or  clarionet)  is  about  5ft.  only.  Does  the  differ- 
ence in  the  shape  of  the  tube  cause  thii  ?—  Montbosb. 

[25820.]—  Poultry.— A  number  of  years  ago  our 
people  kept  fowls,  which  were  liable  occasionally  to  a 
drooping  illness.  They  were  Invariably  the  hens,  and 
wore  taken  to  an  old  woman  (since  dead),  who  removed 
something  from  their  tong.ie.',  and  thev  recovered. 
What  was  their  trouble,  and  what  is  its  cause  ?— Stbath- 
bokuo. 

[25821.— Algebra.— Out  of  a  whole  exercise  of  pro- 
blems this  Ls  the  only  one  which  pii/thi  me.  Would  some 
kind  reader  work  it  out  fur  me?  A  and  li  take  shares  in 
a  concern  to  the  amount  altogetharof  £500;  they  sellout 
at  par,  nt  the  end  of  two  years,  1J  of  8.  and  each 
receives  in  capital  and  profit  £907.  How  tttnah  did  each 
embark  ?— Ci.kmknt. 

[25822.]— Flavouring  Tinctures.  —  Can  anv  of 
your  numerous  readers  aivc  me  the  reason  of  tinctures 
made  from  oran?e,  and  lemon-peel,  and  ginger,  turning 
cloudy  when  poured  into  water  ?  What  is  the  remedy 
for  it  P— U.  H. 

[25823.]— Astigmatism.— Will  Mr.  Lancaster,  or 
any  other  friend,  inform  mo  what  astigmatism  is— that  is 
to  say,  what  is  the  causo  of  it,  what  part  or  parts  of  the 
eye  does  it  affect;  and  how  and  what  effo.t  do  cylin- 
drical glasses  liave  upon  cyei  which  are  affected  with  it  ? 
G.  J.  C. 

[25824.]— New  Developer  for  Negatives.— Can 

any  of  your  readers  tell  me  in  what  number  »  developer  for 
photo  negatives,  called  "  A  New  Developer,"  appeared  ? 
I  made  a  quantity  of  solution  at  the  time,  and  it  has  kept, 
now  some  months,  well  j  it  develops  cloaulv,  does  not 
stein  tho  hands  much,  and  flows  evenly.  Its  formula 
contains  Fe  S0t,  Ba  2NO,  and  0a  80t.  A  j.— Alpha. 


CHESS. 


SPHINX. 

.'.-ill  Communications  for  th*  "Sphinx"  should  I. 
addressed  to  T.  MircnEsoif,  B.A.,  To*  Stationer.'  School. 
Bolt-court,  FUtt-ttriet,  E.C. 

511.—  Question. 

I  in  my  garden  having  traced 

A  walk,  which  runs  duo  east     I>  .  ; 

And  at  the  east  with  good  design 

I  drew  a  true  meridian  line  ; 

And  at  tho  place  of  intersection 

Planted  was  by  my  direction 

A  white  narcissus,  which  there  grows. 

And  at  tho  western  end  a  rose. 

Southward,  where  the  meridian  ends. 

A  beauteous  lily  drooping  bends. 

Now,  from  the  lily  to  the  rose 

A  butterfly  directly  goes ; 

And  at  right  angles  to  its  rhumbs 

A  bee  from  the  narcissus  conies. 

Feet  two  hundred  eighty  and  eight 

From  the  sweet  rose  the  insects  meet  j 

They  tarry  not  but  do  pursue 

The  former  course  that  each  had  flew. 

The  bee  he  stood  when  due  west 

Off  where  the  butterfly  did  rest, 

Feet  one  hundred  sixty  and  two 

Due  east  the  bee  mnst  yet  pass  through 

K'er  he  can  sip  the  lily's  dew. 

Now.  the  length  of  the  walk  and  meridian  I  demand 

Ana  you  who  understand  geometry 

How  far  the  butterfly  is  from  the  bee  i 

And  you  who  navigation  know 

Tho  course  that  either  insect  flew  ?— P.  McKisnox. 

.«„    „        ....  Solutions. 

.  ,{*"  cubic  lnon«a-    •'•  452  390J  cubic  inoues  = 
solid  contents  of  cylindrical  hole.    Let  x  =  diameter  of 
the  hole  m  inches,  then  taking  12  inches  as  tho  length  of 
the  cylinder,  having  r  as  the  diameter  of  its  base,  wo  have 
Solidity  of  cylinder  =  7854  -r*  x  12 
-  fl'4218**; 
.•.0-4248*'  ■  452  3904; 
Or.  xJ  =  452  3001  *  9  4248  =  48  ; 
.-.«  -  v'48  =  6-0281.  Ac.  inohee.  Answer. 
— Bin-Am.**. 

♦J^T10  -  =.  v  DiTide  r  10  "  ■r"-  Then  undin~ 
the  cube  root  of  bath  sides,  x*  =  KUMMg  repeating 

=  &lM«J*i  orr=  1-291.   Answer. -O  Uoraias. 
505.—  10 r  =  r\«. 

Dividing  by  r,  X*  =  10; 


By  logarithm* 


r  =  V10. 


[[251)09.]— Block  Tin.— Can  any  of  your  readers  tell 
a  bow  it  is  that  in  using  block  tin  for  the  purpose  of  tin- 
is*  copper  pans,  Ac.,  when  it  has  been  melted  several 
latt,  and  perhaps  allowed  to  get  rather  hot,  it  ceases  to 
»a  inioothly,  stioks  roughly  to  the  copper's  sides,  and 
•ou  with  a  rough,  dull,  crystalline  surface,  altogether 
Mike  what  we  see  on  tin-plate  ?— R.  R. 

[I5810.]-Oelatine  Films  forHeliotype  Print- 
ing.—Can  any  one  of  your  numerous  subscribers  give  me 
'tonnnU  for  preparing  these  ?  I  know  that  they  are 
•posed  of  gelatine,  chrome-alum,  and  bichromate  of 
■•a— to  render  them  sensitive  to  light— but  am  at  a  loss 
[to  the  proportions  of  each  and  mode  of  mixing  and 
Th*.  A  few  hints  by  any  enlightened  brother  would 
•  waferring  a  favour  on— Owe  in  the  Dabk. 

JftlL]— Audible  Signal  for  Railways.— Having 
PMin  your  issue  of  March  31st  an  account  of  an  audi- 
BjJ  «>r  railways  which  has  been  "iiecessfullv  tried 
wince,  I  should  feel  obliged  to  any  ono  who  would  give 
>  soman  t  of  the  efforts  made  in  the  same  direction  in 
■•eoantry.  and  the  reason  why  such  signals  havo  not 
P*°°Pted  on  English  railways.  I  feel  assured  that  a 
■"njition  of  some  of  the  best-known  systems  would  be  of 
b**>oterest  to  many  besides— An  Old  Sdbscbioeb. 

LPfftt]  — Bock  Drill.— Will  any  brother  reader 
gjwlth  information  about  tho  best  kind  of  drill  for 
Pjwy-rorit,  to  drill,  say,  from  lft.  to  lift.  deep,  and 
™*l|ia.  diameter  ?  Also  whether  they  are  easily  kept 
MJw,  and  adapted  for  rough  work,  what  the  bits  of 


All  commanications  intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  81,  Louguborough-road 
Brixton,  S.W. 

PROBLEM  CCCVIII.-By  G.  C.  Hktwood. 


fi5Wj r*  ***  «nade  of,  and  any  other  information 
Bff  *"°  to  know  if  there  is  any  other  substil 


common  jumper. — Quabbtman. 


I 

substitute 


S«13.]-Dainp  Feet.— I  should  be  extremely  grnte- 
" »ny  subscriber  could  inform  mo  of  a  cure  for  cold 
Jylwt  daring  summer  as  well  as  winter,  especially  in 
i      1  miLJ  n,*ntio'» 1  t*ke  plenty  of  exercise  and 
i    ,J ,  :t         which  afford  only  temporary  relief.  If 
jg*»wp  the  feet  dry  I  think  warmth  would  follow.— 

JSj*-]~Qravitation.-Perbaps  "  More  Light  " 
-'jjr  09  witn  the  passage  from  the  "  Man  in  the 
a  bich  he  concludes  refers  to  the  doctrine  of  gra- 

Lunar  Crater  Frocastorius.— To 
hat  is  about  the  diameter  of  this  curious 
_&wa  nitr  what  powers  is  it  best  delineated  ? 
it* .    .  {  P0***"  several  very  good  astronomical  works 
•moi*  ^  gad  any  description  of  the  size,  Ac.,  of  this 
""7  •  any  of  them  ?— Acojimt. 

•SSlL"I°ar}and  Gas-Burners-  Can  any  of  your 
««Wrf  i,  p  ,d'->'cr>he  and  explain  them  ?  Are  they 
,""s  u>  Engird  P-Ctn.Ai.ow. 


% 

■ 

■r  =  Lo?.  10  -i-  9 

=  Log.  1  0000000  +  9. 
=  Log.  01111111  (less) 
=  1  292  (more) ; 
.-.  Answer,  x  =  1292,  approximately. 
—  BIN.  A M ■  \  K , 

506.—  26 
*  +  x  =  ay- 

Here  putting  x  =  o  -  1 .  we  have 

■■(-ir +(-;,)'§■ 


Or,  p>  -  t>  +  £  -  i_  +  V-  1 
3o     27v»  £ 
1 


Or,  e»  - 


=  26 
0P      27  1 
Multiplying  by  c-  und  transposing, 

-  J  • 

27         27  ' 

Completing  the  square, 

r«  -  26  tJ  +  (  13  y      169  +  27 
27  V  27  / 

Extracting  the  roots, 

oJ  -  13  =  "  . 
27     27  ' 

.-.  e»  =  U±J*  - 
27 

Ilcnce  laL 


=  26 
27' 


lo ; 


27' 


=  !. 


But  x  =  v  — 


-.x  =  1  -   »  = 


White  to  play  and  mate  in  four  moves. 


Speed  of  Trains.— The  Engineer  says  that  the 
following  are  the  highest  authentic  instances  of  high 
railway  speeds  with  which  we  are  acquainted  :  — 
'  Brunei,  with  the  Courier  class  of  locomotive,  ran  13 
miles  in  10  minutes,  equal  to  "8  miles  an  hour.  Mr 
Patrick  Stirling,  of  the  Great  Northern,  took,  two 
years  back,  10  carriages  15  miles  in  12  minutes 
equal  to  75  miles  an  hour.  The  Great  Britain,  Lord 
of  the  Isles,  and  Iron  Duke,  broad  gange  engines  on 
the  Great  Western  Railway,  have  each  run  with 
four  or  five  carriages  from  Paddinpton  to  Didcot  in 
47i  in  unites,  equal  to  66  miles  an  hour,  or  an  extreme 
running  speed  of  72  miles  an  hour ;  the  new  Midland 
coupled  express  engines  running  in  the  usual  course 
have  been  timed  6a,  70,  and  72  miles  an  hour.  The 
10  a.m.  express  on  the  Great  Northern,  from  Leeds, 
we  have  ourselves  timed,  and  fonnd  to  be  running 
mile  after  mile  at  the  rate  of  a  mile  in  52  seconds,  or 
at  60  2  miles  an  nonr.  The  engines  used  are  Mr. 
Stirling's  outside  cylinder  bogie  express  engines  the 
load  being  10  carriages."  We  imagine  that  all 


To  find  the  other  roots,  we  have  the  original  equatio 


i*  +  x  -  2  =  o. 
27 

2 


Dividing  byx-f,  «•  -f>  3  •+  £  *  f 
8         3  9 


(-3,; 


speeds  are  at  the  "  rate  "  of 


for  it  is  certain  that  micIi  rpeeds  are  never 


lies  an  1 


Or,  x*  +  Z  x  =  - 

3  «' 

Completing  the  square, 

# •  +  (I  V*  ,  Li!3  = 

3         \  3  /  9 
Extracting  the  roots, 

■••'»»     -1  ±  j  -— !  impossible  roots. 

f°<  1 

•   r  Answer. 

,  1  (-  1  ±  2  I 
LJ  J    —  Bin-Andas. 

Answers. 

fLpno:c«,  505 ;  G.  Hopkin*,  505;  Bin-Andak,  499,  503, 

Bin-Andas. — Tho  simpler  processes  of  elimination,  and 
man^i  of  the  more  obvious  steps  in  your  exceflontly- written 
—  might,  for  tho  sake  of  the  printer,  and  with  a 
lotny  of  space,  bo  omitted     Th.>  re.idf  r 
Mkcuakic  will  welcome  such  contnbn- 
»h«-y  do,  from  tho  pen  of  a  M.il.iy. 
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ANSWERS  TO  CORRESPONDENTS. 


MKA8UEED  SKETCHES  IK  FRANCE. 

Ths  BUI  r.DINO  NEWS  of  April  7  con  Ulna  mm*  very  beautiful 
Measured  BkeUhe*  of  French  work,  selected  from  a  volume  Just 
published  by  Mr.  W.  O.  Davie,  the  Gold  MedallUt  of  the  Royal 
Academy  and  the  Boane  Medallist  of  the  R.I.B.A.  The  number 
alio  contain*  Illustration*  of  a  Design  for  a  Country  House. 
Chapel  of  8t.  Mary  at  the  Cro«».  new  Church  at  Wolverhampton, 
Doatell  Parsonage  House.  York,  and  Delamoro  House,  Devon; 
together  with  Artlclea  on  Hospital  Construction  and  Organisa- 
tion. Church  Palnttnir  In  Franoo.  the  Persian  Collection  at  the 
BoaUi  Kensington  Museum,  tho  Linoleum  Competition,  Concrete 
■»«  Bollding  Material.  Mr.  Mlllda'  new  Bouae, CltylmprovemenU. 
Educational  Building*  at  Nottingham,  Scottish  Brnldlng  8 ton* a, 
*°_*°-  ™ce  M.;  Post-free  4*1 -Jl,  Tariatock-strsst,  Govern 
uarasn,  w.f 


THE  1NVELNTOH. 


%•  411  oommunwations  iWj  U  addruttd-to  ths  KdiTOK 
of  the  Esqubh  Much* sic.  81.  T—i§tock*r$et,  CovmU 
Garden,  W.C. 


HIKTS  TO  OOREKSPONDKirrS. 
1.  Write  on  one  side  of  the  paper  only,  Mid  pat  draw- 
ings for  illustration  on  separate  piece*  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  pat  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  6.  No  question  sating  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  0.  Letters  sent  to  to  respondents,  under  coyer  to 
the  Editor,  are  not  forwarded :  end  the  names  of 
■pondenU  are  not  given  to  inquirers. 


The  following  are  the  initials,  Ac.,  of  letters  to  hand  np 
to  Tuesday  evening,  April  18,  and  anaaknowledged 
elsewhere:— 

H.  Kwo.-J.  F.— J.  H.  Pictan — Antwerp.— R.  Holgate. 
— W.  K. — Poor  Mechanic.— O.  O.  Topham.— Olris.— J. 
B.  8.— Captain  Crusher. — H.  G.  D.— E.  Batehelor.— 
Basso.— H.  P.— Grocer. — J.  Graves.— Mary  James. — G. 
E.  E. — Snmarongi. — T.  F.  H .  — Olario nette . — T .  A. — 
Austin  .—Firth .  —Gammon  and  Bacon. — D.  E. — Chester- 
field.— 0.  Cuthbert.—  Ignoranoe.— W.— Explosion.— W. 
K.  D.— Mew.— A.  H.  B.  Z.-F.  H.-J.  W.  Fennell.-J. 
T.B.— A.  Pumphry.— Net.— F.  Bird.— Tally-Ho.— Indoo- 
tos  Homo.— J.  H.  Sehuoht.— D.  C.  C—  George  Weaver. 
— Administrator. — J .  B.  G.— Norfolk  Bag. — E.  F.  0.  G. 
C— F.  J.  Byron.— John  Browning.— George  Alderman. 
—J.  8.  Anderson.— Her.  Duke  Tonge.— A.  Blunt.— W. 
R.— T.  M.— William  Wottienrpoon.—  Thomas  C.  Haines. 
— D.  Lane.— J.  C. — A.  Norfolk-. — Warrior. — J.  Boss.— 
Ware.— H.  D.  P.— J.  H.  Chambers.— Philo. — J.  Walker. 
— Lenea. — A  Land-Lubber. — D.  W.  Lugg.— Blacksmith. 
—Bats  and  Mice.— Med.-E.  J.  P.-G.  Foyer.-X.- 
Harry  Lee.— Konfouoins.— W.  J.  Lancaster. — Nolla.— 
Aletbens.— Kathode.— Ouidadoso.— Dr.  H.  M.  M. 

Stkaitbbuvgo.  (Consult  a  medical  man.)— W.  P.  N. 
(You  can  no  doubt  ascertain  by  advertising. ) —G. 
Dicxbom.  (We  would  prefer  not  inserting  replies  saying 
if  so-and-so  would  advertise  his  address  I  will  send,  die.) 
— Two  Durmu.  (Why  not  send  a  distinct  qnery  to  be 
distinctly  answered  ?  We  should  not  venture  on  an 
opinion  to  satisfy  two  duffers.)— J.  Caaio.  (We  do  not 
give  opinions.  If  yon  describe  your  idea  more  clearly 
and  send  a  sketch  that  may  be  understood  we  might 
insert  it. )— T.  H.  B.  (You  will  find  many  plans  for 
hot-water  supply  in  back  vols.  We  cannot  find  room 
for  your  large  sketch,  but,  if  yon  can  describe  your  pro- 
posed arrangement  in  words,  we  will  insert  it.)  — 
Ba.RH XT.  ( We  have  received  scores  of  letters  like  yours, 
asking  for  the  addresses  of  the  makers  of  some  of  the 
washing  machines  reoommended  in  the  replies  to  the 
qnery  entitled  "  Woman's  Friend."  These  we  cannot 
give.  You  will  see  that  the  makers  of  one  of  the 
machines  recommended  advertises  in  this  number  ;  if 
the  other  makers  are  not  sufficiently  awake  to  their  own 
interest  to  do  the  same  we  cannot  help  it.) — W.  D.  R. 
(Your  present  questions  are  purely  personal  ones,  and 
bad  better  be  addressed  to  Messrs.  Fairley  direct.  See 
their  advertisement.)— In quikxb.  (Very  doubtful.  It 
would  be  a  foolish  thing  to  do,  and  we  should  say  a 
strong  evidence  of  insanity  in  favour  of  any  relatives 
who  might  wish  to  dispute  the  bequest.) 

Txlb,  Eager  to  Know,  Maltster,  Tomkins.— Bee  indices  to 
back  vols. 

A.  R.,  Bin  Andak,  Yanndima,  Lawes,  G.  B. ,  and  others 
have  replied  to  queries  similarly  answered. 

W.  P.  N.,  Jos.  Wood,  Troad,  Ecila.— Your  queries  are 
advertisements. 

Jab.  Rehnie.—  We  have  doubts  about  the  virtues  of  your 
"  Famed  Wiskerine,"  and  therefore  decline  inserting 
your  advertisement. 

Ma.  John  Hampden.— What  can  be  done  with  Mr.  John 
Hampden  f  He  insists  on  writing  to  us.  and  not  in  the 
most  gentlemanly  way.  As  he  persistently  denied 
atmospheric  pressure  we,  the  week  before  last,  advised 
him  to  procure  an  elementary  work  on  the  air-pump 
and  try  some  experiments  for  himself.  He  begins  the 
letter  we  have  just  received  from  him  in  this  way  :— 
"  You  must  have  been  in  a  beastly  state  of  intoxication, 
or  out  of  your  senses,  when  you  refer  me  for  informa- 
tion to  some  of  those  lying  impostors  who  publish  the 
elementary  works,  of  which  your  brainless  bead  is  so 
full."  Bo  much  for  the  first  sentence.  The  next  sen- 
tence is  worse.  The  last  sentenoe  is  thus  wise  :— "  But, 
at  all  events,  I  give  you  to  distinctly  understand  that  if 
you  talk  of  '  inserting  ray  letters  for  fun,'  or  moke  use 
of  any  other  such  actionable  language,  I  will  instantly 
sue  you  for  libel.  Holding,  as  I  do,  the  whole  scientific 
world  under  my  thumb,  it  is  not  likely  that  I  will  hear 
the  vulgar  sneers  of  an  insolent  blackguard  like  your- 
self." Rather  warm  Language,  but  it  hurts  the  writer 
more  than  us.  One  would  have  thought  that  after  the 
many  times  Mr.  Hampden  has  been  punished  for  using 
defamatory  language  he  would  be  cured  of  it  by  this 
time.  The  soientifio  world,  we  fear,  is  doomed  to  have 
a  hard  time  of  it  now  Mr.  John  Hampden  has  fairly 
"  got  it  under  his  thumb." 


i     i    ..  v  Improvements 


APPLICATION  FOR  LETTERS  PATE  ITT. 
APRIL  11.  1*78. 

1339.  Sir  W.  Thomson,  Olasgow,  for  Improvement*  In  the 
mariner's  oompass  and  In  the  mean*  for  ascertaining-  and  cor- 
rect trig  Its  errors. 

1340.  J.  T.  Blntley.  Kent,  for  an  Improvement  In  case*  for 
watches  and  docks. 

H41 .    P.  Llord,  Radnor,  for  Improvement*  In  fences. 
1142.   O.  A.  Keyworth,  Hastings,  Sussex,  for  Improvements  In 
tho  nrenaratlnn  of  paper,  and  such  like  materials  to  bo  employed 
for  disinfecting  and  deodorising  purposes. 

134  l  O.  E.  Turner.  Grocoohuroh-stroct,  London,  for  improve- 
ments in  wheel  or  roller  skate*  and  in  constructing  the  wheels 
oi  rollers  of  the  some,  also  In  the  mode  of  attaching  and  adjust- 
ing t»e  skates  on  or  to  the  boots  or  shoes  on  the  foet  of  tho 
wearer,  which  attachment  and  adjustment  are  SsSO  applicable  to 
akjr.vs  uw-1  lei-. 

IMs.  E.  de  Pass,  Fleet-street,  London,  for  Improvements  In 
elcotro-cugraving  machines.   A  communication. 

IMS.    8.  W.  Woi 
In  sewing  machines. 

1348.  M.  Mi.  l.  rmott,  London,  and.  O.  W.  F.lllott.  Chowbent. 
for  a  novel  and  Improved  wedtrlng  apparatus  for  hroaklug  away 
coal  or  olh-r  mineral  or  material  out  of  tho  solid,  without  she  use 
of  explosive.. 

1S47.  E.  H.  Stutter.  TtamsgaU.  J.  Stuhbs.  and  J.  Corrigso, 
Manchester,  for  Improved  apparatus  for  threading  or  passing 
weft  yams  or  threads  through  tho  oyes  or  shuttle.,  need  In  looms 
for  weaving. 

IMS.  H.  T.  Palmer.  Mtddleton.  for  Improvements  In  self-acting 
mules  and  mule  doublera  used  for  pinning  and  doubling  cotton, 
wool,  silk,  and  other  fibrous  material*. 

1.149.  T.  Mills,  Mtddleton  for  Improvements  In  the  mods  or 
method  of  extinguishing  fires. 

1250.  W.  Scott.  Haznpstead.  for  Improvements  In  the  oonstruo- 
tl/m  of  roller  skate*. 

1351.  A.  V.  Newton,  Chancory-lano.  for  Improved  apparatus  for 
assorting  coin.   A  communication. 

US.:.  J.  H.  Johnson.  Llncoln'a-lun-flelds,  for  Improvements  In 
Injectors.    A  communication. 

1 153.  H.  C.  Tucker,  Lililo  Farringdon,  ror  improved  means  of 
"  hanging"  or  supporting  window,  sashes,  applicable  also  to  othar 
similar  purposes. 

1S54.  A.  M.  Clark  Chsnrrry-lane.  for  on  Improved  manufaotnre 
of  machine  bands,  cables,  cordage,  and  other  fjlirloa.  A  com. 
munlcatton. 

1355.  F.  HUle.  Chiswtok,  for  Improvements  in  treating  sewage. 
1.156.    N.  Marshall.  Nottingham,  for  improvements  In  loo  and 

1357.  H.  Lacy.  Ilcbdcn-bridge.  York,  for  Improvement*  In 
apparatus  for  ventilating  confined  spaces,  which  apparatus  Is 
bum)  applicable  for  tho  eure  of  smoky  chimneys. 

VM.  A.  Lloyd,  Horsham,  for  an  improved  Window  sash 
fastener. 

UB  I  J.  Ravenscroft.  Sheltnn.  for  securing  and  looking  tiles 
used  for  mural  decorations  and  other  purposes  to  toe  surfaces  to 
which  they  are  applied. 

D.   Q.  O.  Bussey,  Peckam.  for  Improvements  In  roller  skates. 
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13U7.   W.  C.  Pellatt,  Clerkrnwe.ll.  for  machinery  or  apparatus 
fur  covering  tablets  of  any  desired  form  or  substance  With  metal 
foil,  paper,  or  other  material. 

I3U8.  J.  Riley.  Saint  Helons.  Lancashire,  for  ImprovemenU  In 
the  manufacture  of  soda  ash  and  other  salts,  and  In  furnaces 

thSS!°  ^McLaren  Young".  f8f  purpo""- 


.  J,  for  improveinenu  In  sew- 

ing  mac. lines. 

1370.  J.  Astley  and  F.  navies.  Blackburn,  for  ImprovemenU  In 
msohlnery  for  knitting  heald*. 

1371.  J.  Ward,  Blackburn,  for  improvement*  In  looms*  for 
weaving. 

1373.  T.  Stevenson,  Hands-worth,  for  certain  Improvement*  In 
drain  pipes. 

1973.  P.  Jensen.  Chan oery- lane,  for  Improvement*  In  the  con- 
struct!, n  of  steam  boilers.   A  communication. 

1374.  T.  J.  Smith,  Fleet-street,  for  ImprovemenU  In  and  addi- 
tions to  telegraphic,  receiving  and  recording  apparatus.  A  com- 
munication. 

1375.  E.  Burnett  and  J.  W.  Nelson,  Greenwich,  for  Improve- 
ment* 1b  roller  skates. 

1378.  W.  Ireland,  Baakhaven,  for  an  Instrument  for  Indicating 
or  ascertaining  the  relative  speed  of  revolving  surfaces,  the  same 
being  especially  applicable  for  ascertaining  the  draft  In  preparing 
or  spinning  machinery,  and  for  measuring  the  delivery  or  uptake 
of  slivers  or  y»ra*. 

1377.  J.  Mclnnes.  Glasgow,  for  improvement*  In  apparatus  for 
actuating  continuous  brakes  by  compressed  air,  part  of  which  Is 
applicable  to  continuous  brakes  otherwise  operated. 

1.78.  W.  MiParlane  and  A.  Mcpherson,  New  Mllns.  for  Im- 
provements In  the  manufacture  of  louo  curtains,  blinds,  and 
similar  fabrics. 

1.T70.  H.  Green  and  B.  Bykes,  Preston,  for  improvements  In 
roller  skate*. 

1380.  W.  A.  Othbs.  Sewardstone,  Essex,  for  Improvements  In 
machinery  apparatus  for  drying. 

1381.  A.  A.  Pope.  Beaton,  U.S.A.  for  ImprovemenU  in  sir 
pistol*.    A  communication. 

1383.  A.  A.  Pop*,  Boston.  U.S.A.,  for  ImprovemenU  In  air 
guns  orplstol*. 

1383.  W.  Morgan  Brown,  Southampton-buildings,  for  Improve 
mcnte  lr  playing  cards.   A  communication. 

1384.  J.  A.  May*,  Old  Broad-street,  for  ImprovemenU  In  roller 
or  other  skates. 

13HS.  H.  Bcn-sford  and  J.  Mnllln.  Duklnfleld,  for  ImprovemenU 
In  the  construction  of  mules  for  epluning  cotton  and  other  fibrous 
substances. 

13*.  H.  Sharp.  Bournemouth,  for  ImprovemenU  In  apparatus 
for  moulding  pipes,  segmental  and  Invert  blocks  for  sowers, 
paving-bl's?ks,  moulded  courses,  and  other  article.-  In  oonorote. 

13)47.  R.  Hall,  foxhole*.  Hani*,  for  Improvement*  In  au-nm 
cultivating  and  In  engines.  Implement*,  and  appliance*  connected 
therewith. 

1388.  J.  Clongh,  Bradford,  for  improvement*  In  or  applicable 
to  machinery  for  combine  wool  and  other  fibrous  subsUnces. 

I'M.  J.  G.  Tongue.  Southampton-buildings,  for  ImprovemenU 
In  hose  and  pipe  noxile*  for  ix anguishing  flres  and  other  pur- 
poses.   A  communication. 

1390.  P.  E.  B.  Beaumont.  Victoria-street,  Weat-ntnster.  and  J. 
Foster,  Preston,  for  Improvements  in  percussive  rock  drills. 

1391.  M.  J.  Roberts,  Bath,  for  an  Improved  fish-plate  for  rails, 
or  mean*  of  connecting  th«  ends  of  rails  together. 

1392.  J.  Monjot,  Slgny-Lsbbaye,  France,  for  an  Improvement 
In  looms  for  weaving. 

1393.  J.  J.  Nlcholl,  St.  Mary  Axe.  London,  for  Improvements  In 
the  manufacture  of  metallic  hooka  for  suspending  articles  of 
clothing  and  other  objects,  and  In  mcau.  of  attacking  the  uim  to 
their  supports. 

1384.  A.  P.  Price,  Lincoln's- inn-flelda.  for  Improvement*  In 
wheels  or  roller  skatea. 

1305.  8.  Chandler  and  J.  Chandler,  York  street,  Bouthwark,  for 
Improvements  In  railway  appliances. 

1398.  J.  Pickering,  B took ton-on- Tee*,  fog  improvements  tn 
lubricators. 

1397.  J.  L.  Taylor  and  R.  Ramsden,  Bolton,  for  ImprovemenU 
in  machinery  for  spinning  and  doubling  cotton,  silk,  worsted, 
woollen,  linen,  and  other  fibrous  materials. 

ISM-  A.  M.  Clark,  Clianocry  lan*.  for  a  new  or  lmprovod  re- 
fractory material  or  composition  for  lining  puddling  and  other 
f uitumjo*  and  for  other  usee .    A  communication . 

ISO.   T.  Kay.  Islington,  for  Improvement*  In  money  tills. 

1400.  H.  J.  Baddan,  Strand,  for  Improvements  In  machinery 
for  dressing  tamplcoand  bristle*.   A  communication. 

1401.  H.J.  Baddan,  Strand,  for  ImprovemenU  lu  grain  binders. 
A  communication. 

MW.    8.  C.  Lister.  Bradford,  for  ImprovemenU  In  combing. 
1403.   G.  B.  Marshall,  Weedon,  for  ImprovemenU  in  apparatus 
for  working  punkahs. 


1404.  W.  Poole,  Lewtaham,  for  ImprovemenU  In  and  connect* 
with  cans  or  receptacles  for  containing  and  conveying  miiv 

14U5.  A.  Allan.  Jun..  Scarborough,  for  improvement*  In  pr  assort 
and  vacuum  gaugea. 

1*08.  F.  D.  Nuttall.  Saint  Helens,  Lancaster,  for  Improvement, 
in  and  relating  to  tank  furnaces  for  the  manufacture  of  gu». 
bottle*. 

1407.  A.  M.  Clark,  Chancery- lane,  for  Improvements  la  veneer 
catling  machine*.   A  communication. 

1408.  E.  Tyer,  Finabury,  for  Improvement*  In  pneumatic  hrak, 
apparatus  for  railway  train*. 

1409.  J.  Ball  and  W.  Hall,  Nottingham,  for  Improvements  h 
roller  skates. 

1410.  G.  Know  la*,  Jun.,  Bolton,  for  improvements  In  males  foi 
■pinning. 

1411.  a.  J.  Cole*,  Wandsworth -road,  for  Improvement*  li 
siphon  taps  for  a.1  rated  liquid  bottles. 

1412.  E.  Maden,  Portland,  for  ImprovemenU  In  machinery  foi 
oompreasiiu/  air. 

1413.  H.  Boxer,  Clapham.  for  Improvement*  In  roller  skates. 

1414.  E.  T.  Pertain,  Birmingham,  for  ImprovemenU  In  earn 
bolts. 

lllfi.  J.  8 tenner,  Tiverton,  for  ImprovemenU  In  the  oonstruc 
Hon  of  corn  and  manure  drills. 

1418.  W.  R.  D  >ugla".  Glasgow,  for  new  or  Improved aaparattu 
for  raiting  and  lowering  buaU. 

1417.  T.    Vlckora.  Don  bleb,  for  tmprovemanU  in  tnveUlor 

1418.  H.  B.  Blnko.  Bsth-street,  Middlesex,  far  a  new  kind  of 
bottle  with  moveable  bottom. 

1418.  T.  Lane,  Orove  Park  Wast,  Middlesex,  for  Improrsxaeau 
In  the  manufacture  of  fuel. 

1430.   J.  Hall,  Grantham,  for  an  lmprovod  draught  and  dart 

excluder. 

1411.  T.  H.  Jones,  Owt-y-boot,  and  O.  Kills.  LUdxart-j-clo, 
Carnarvon,  for  ImprovemenU  In  machine*  for  dreealex  alatas. 

1432.  B.  Kelghley,  Bradford,  for  Improved  means  or  apparatst 
for  singeing  woven  fabric*  and  other  fibrous  substance*. 

1423.  F.  F.  Seeland.  Waltham's-bulldings,  London,  for  improve, 
menu  In  treadle*  for  foot  or  hand  power. 

1434.  J.  D.  Brunton  and  O.  B  run  ton,  Kentish  Town,  for  ta 
proremenu  in  tunnelling  machinery. 

1425.  A.  M.  Clarke,  Chancery-lane,  Middlesex,  for  Improve, 
menu  In  machinery  for  making  cakes.  A  communication. 

1428.  J.  M.  Holm**,  Birmingham,  for  Improvements  la  (u 
stoves  or  gas  apparatus  for  heating  and  cooking.  A  commuu- 
tlon. 

14S7.  B.  O.  Johnson.  Clty-rosd.  Mtddisssx.  for  Improveoumb 
In  pencil-case*,  pen-holders,  combined  pen  and  pencil  oaao, 
toothpicks,  aurrlcal  lustrum enu.  and  other  similar  articles. 

1438.  J.  Dowdlng,  Deptrord.  for  the  paving  of  streets,  roads, 
and  elsewhere. 

1428.  J.Howard  and  RT.  BonafUld.  Bedford,  for  Improve- 
menu  In  tilling  ImplamsnU. 

1430.  J.  Craig,  Belfast,  for  Improvements  In  Joint  fastenings  or 
socket*  for  paraffin  lamps  or  other  articles. 

1431.  R.  Held,  Glasgow,  for  tmprovemanU  m  and  oonnectea 
with  smoothing  Irons. 

1433.  J.  Curtis  and  D.  Wellington.  St.  Agnes.  Cornwall,  for 
ImprovemenU  In  stamp  tongue*  used  In  apparatus  for  pnlverttroi' 
tin  or  other  ore*. 

14X3.  A.  Cornell.  Maidstone,  for  ixBproraxnanU  in  roller 
skates. 

1434.  P.  A.  Thomas,  Cornwall  Gardens,  Middlesex,  for  Improve- 
menU In  roller  skate*. 

1435.  J.  Suphenaon,  Dadley  Hill,  Yorkshire,  for  an  Improve- 
ment In  rocking  lire-bare  tor  bo  tier  or  other  furnace*. 

1436.  J.  Broad,  Hornsey  Bias,  and  W.  B.  Claxton,  Honor, 
Middlesex,  for  ImprovemenU  In  the  manufacture  of  envelope 
and  wrappers. 

1*37.  W.  St.  Lake,  Southampton-  building*.  London,  for  Im 
provomenU  in  the  construction  of  observatory  or  look-out towm. 
A  communication. 

143H.  J.  Adams,  Strand,  for  lmprovstnanu  In  rousr  or  rlai 


1439.  J.  W.  Jeans,  Idol-lane,  Loudon,  for  ImprovemenU  Is  Un- 
man ufacture  of  artificial  leather. 

1440.  J.  P.  Harrtsa-  OastreU,  Tletma,  for  ImprovemenU  In  roDa.- 
akate*  and  in  uppurunanos*  for  the  soma. 

1441.  D.  Thomas,  Upper  Tulse-hlll,  Surrey,  and  J.  T.  R.bnc 
Kings ton-upon- Hull,  for  tmprovemanU  In  apparatus  for  eiexulut 
chimneys  or  flue*. 

1442.  Jno.  Thornton,  J.  Thornton,  A.  Thornton,  and  W.  Fen  tot, 
Cleokheaton.  for  ImprovemenU  in  a  pinning  woollen  and  otiw 
fibrous  subs  ton  oea. 

1443.  J.  Lumb  and  J.  Halgh.  ElUnd  for  an  Improved  apparstoi 
for  supplying  lubrication  to  the  cylinders  of  atuam  engines  ao<l 
bearing*. 

1444.  I.  Battinaon,  G.  Battlnaon,  and  T.  Whitehead,  Halifax.  lor 
ImprovemenU  in  machlneey  for  combing  wool. 

1445.  B.  Werdermann,  Princes-street,  Surrey,  for  Imprevs- 
menu  reUtlng  to  the  extraction  of  gold,  silver,  andotbsr  meals 
from  ore*  and  other  kubatanoea,  and  In  apparatus  therefor,  wolcs 
apparatus  U  applicable  for  otber  purposes. 

1448.  J.  Hollway,  Jeffreys. square.  London,  for  certain  Improve- 
menU In  the  production  of  metals  or  ™-t.»|Un  alloy*,  and  in  ta* 
pioceaa  employed  therefor. 

1447.  W.  E.  (sedge.  Strand,  for  ImprovemenU  In  fire  places  far 

steam  bollern.    A  communication.  I 

1448.  J.  Holding.  Manchester,  for  an  Improved snsaagstasnller 
reducing  the  wear  of  reeda  employed  In  loome. 

1449.  T.  Rick  ell,  Birmingham,  for  ImprovemenU  in  macaucr/ 
or  apparatus  for  drawing  steel  and  otlier  tubes. 

1450.  B.  Davison,  Driffield,  fur  ImprovemenU  la  machinery 
or  apparatus  to  be  employed  In  cleaning  cotton  seed. 

1451.  J.  Palmer,  Tranmere,  for  Improvements  tn  the  method  *  | 
removing  hairs  from  bides  and  skins,  and  tn  softening,  prepsrtnfc 
and  tanning  such  hides  and  skins.  '  . 

1453.  D.  MoRae,  Leeds,  for  imp  rovtrro  enU  In  the  method  <t  soa 
apparatus  for  regulating  the  feed  to  sewing  machine*  with  voe  at 
more  shuttles. 

1453.  J.  B.  Johnson,  Llncoln's-lnn-flelds,  Middlesex,  tar 
ImprovemenU  tn  caps  for  spinning  spindles.    A  eommuou*. 

tion.  . 

1454.  W.  R.  Lake.  8onthsmpton-bnlldlngii.  for  lmprovemeeU  1J 
machinery  for  oroshing,  bruising,  or  grinding  grain,  minerals,  sas 
other  aubatanoe*.   A  communication. 

1455.  C.  E.  Kelway.  PorUea,  for  ImprovemenU  In  spparatsl 
for  ascertaining  tho  rate  at  which  vessels  are  passing  throogu  -ns 
water,  »lso  applicable  to  saoerUinlng  the  rate  st  whloh  stress- 
or ourrenU  are  Sowing.  ,,  , 

1456.  J.  W.  Clough.  Bradford,  for  ImprovemsnU  In  machinery 
or  apparatus  for  combing  wool  and  other  fibrous  substances- 

1457.  T.  Turton,  Liverpool,  and  K.  Latham.  Birkenhead,  fer  as 
improved  portable  steam  engine  adapted  for  raising,  lowering, 
scd  hauling  weights  and  bodies.  . 

1458.  C.  Llnde,  Munich,  for  ImprovemenU  In  refrigerating  ana 
freezing  apparatus.  , 

1459.  J.  R.  Wigham,  Dublin,  for  ImprovemenU  In  audible  Kg 
and  other  signals.  .  „  

14G0.  H.  W.  B-ntham.  Bucnoa  Ayres  for  improved  clippug 
spparatus  applicable  to  the  shearing  of  sheep.  _..»u 

1401.    J.  Fielding.  OlouoeaUr,  for  ImprovemsnU  In  poruoia 
punching  machines.   

14UJ.   A.  8.  Amlrews,  James-street.  London,  for  lmprovrmeci 
In  reaping  and  mowing  mochliM  s.  , 

1413.  U.  P.  MltchoU.  Manchester,  for  ImprovemenU  In  treaun 
Jute,  .  .  t 

1484.  A.  M.  Clark,  Chancery  lane,  for  ImprovemenU  to  is**" 
water  heaters.    A  communication.  .  trt , 

1465.   J.  Hutcheson.  Glasgow,  for  s  new  or  Improved  -rj 
>a'Jngul»hIng  apparatus,  the  same  being  especially  seapwa  5. 
extinguishing  fires  In  faotorics,  wsrchou«oa,  and  ouier 
buildings.   a. 

I4W1.  W.  R.  Lake,  Southamp^n-buUdlngs,  for  Improvsmw "  » 
the  manufacture  and  utilisation  <  f  com  bun  able  ga***  anil  m«i  *~ 
ratus  therefor.    A  communication.  ,    ,„  ^a 

14417.  N.  Thompson,  Brooklyn,  for  ImprovemenU  ">  | 
asteners  or  caU-hes.  ,«,,,ntS 

14c*.    L.  AnldJ;ih.  Chapel-street.  Middlesex,  for  Unpro'«n"n» 

nul9.    W.  B.  SInnatt,  F.  8lnnatt,  and  T.  W.  Ianmrd.  Msneh.  .-eA 
or  ImprovemenU  In  Hopper*  for  bottles,  and  In  the  mtw 
and  means  for  securing  the  same.  ,v.u*. 

1470.  J.  H.  Owen.  Dublin,  for  ImprovowiemU  In  roller  w 

1471.  B.  L.  Morris.  Btowmarket.  BuffoLk.  for  Improve  aw  i-" 

1471.  J.  Hinsm.tnn.  Croydon,  for  ImprovtmenU  ta  tbeul-r*>l 
factnre  of  artificial  tchool  dates.  .  .  ,._  n,~.,a 

1473.   B-  Hroatloent  and  H.  Broadbontt.  Blalybrlrtge.  i  w~ 
for  ImprovemenU  In  machine*  for  breaking  stons  sou  r 
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ARTICLES. 


TEE  RAILWAY  ACCIDENTS  OF  1875. 

THE  official  summary  of  railway  "acci- 
dents "  reported  to  the  Board  of  Trade 
exhibits  an  alarming  total,  no  fewer  than 
1.290  persons  killed  and  5,755  injured 
in  the  United  Kingdom  in  1875.  So  long 
u  we  travel  by  rail,  or  for  that  matter  by 
any  means,  a  certain  number  of  accidents 
may  be  annually  counted  upon  ;  but  it 
remains  to  be  seen  whether  something 
cannot  be  done  to  remedy  the  existing  state 
of  things  and  prevent  the  recurrence  of 
that  class  of  accidents  which  are  brought 
about  by  bad  or  imperfect  arrangements. 
We  hare  a  suspicion  that  the  figures  given 
above  are  partly  due  to  the  agitation  set  on 
foot  by  Mr.  Bass,  and  that  the  increase  is 
not  po  much  attributable  to  a  greater 
number  of  accidents  in  1875  as  to  a  more 
accurate  return  of  the  casualties.  From 
the  total  figures  above  given  we  have  to 


compared  with  those  of  1871,  for  instance, 
in  which  year  347  deaths  and  365  cases  of 
in  j  ury  were  reported,  inclusive  of  trespassers, 
whereas  in  1875  the  latter  are  separated, 
and  then  we  have  744  deaths  and  3,377 
cases  of  injury  amongst  the  employes  alone. 
A  comparison  of  these  figures  with  those 
of  1871  will  convince  any  one  that  either 
the  past  year  was  a  very  fatal  one  amongst 
railway  servants  or  that  Mr.  Bass's  charges 
were  true  when  he  stated  that  the  officials 
systematically  omitted  to  forward  ( inti- 
mation of  "  accidental  "  deaths  and  injuries 
amongst  the  rank  and  file  to  the  Board  of 
Trade.  We  cannot  for  a  moment  imagine 
that  the  enormous  increase  is  due  to  any 
exceptional  fatality  in  the  past  year,  and 
we  consequently  have  the  melancholy  satis- 
faction of  at  length  obtaining  returns  which 
have  all  along  been  suspected  as  nearer  to 
the  truth  than  those  published  in  some 
previous  years. 

Accidents  to  the  material  of  railways 
seem  to  have  been  numerous  during  the 
past  year,  for  we  have  no  fewer  than  660 
failures  of  wheel  tires,  amongst  which  are 
34  engine  tires  and  17  tender  tires,  the 
larger  number  of  course  being  waggon 
tires  (544).  Of  these  tires  123  were  of 
Bteel,  472  of  iron,  the  material  of  the 
remaining  65  not  being  stated.  In  477 
cases  the  tires  were  secured  by  rivets  or 
bolts,  92  fracturing  at  rivet  holes ;  in  359 
cases  the  tires  split  longitudinally,  and  in 


little  fear  of  an  "accident;"  to  eliminate 
the  element  of  human  fallibility  as  much 
as  possible  seems  to  be  the  surest  way  to 
reduce  railway  disasters  to  a  minimum,  at 
least  in  number  if  not  in  effects,  and  un- 
doubtedly the  exercise  of  a  little  compul- 
sory power  by  the  State  would  induce  the 
companies  who  lag  behind  to  adopt  the 
improvements  which  have  rendered  railway 
travelling  so  safe  as  it  is. 


ROLLER  SKATES. 


rPHE  defects  in  the  original  Plimpton 
roller  skate  (see  p.  Ill)  soon  made 
themselves  apparent  when  the  skate  came 
to  be  used  extensively  on  those  rink  floors 
which  produce  any  appreciable  quantity  of 
dust,  and  accordingly  the  patentee  proceeded 
to  improve  his  invention  by  arranging  the 
rollers  in  such  a  manner,  as  regards  their 
axles,  that  it  is  next  to  impossible  for  dust 
to  penetrate  to  the  rubbing  surfaces.  Other 
improvements  were  also  made,  and  in  1874 
the  skate  shown  in  the  annexed  figures  was 

Eitented.  It  embodies,  we  believe,  the 
test  improvements  in  Mr.  Plimpton's  roller 
skates,  but  it  will  be  seen  that  the  principle 
is  the  same  as  that  of  the  original  patent. 
The  rollers  are,  in  the  latest  device,  sup- 
ported at  the  ends  instead  of  in  the  middle 
of  the  axle ;  the  hangers  of  the  roller  frame 
can  be  reversed  when  worn,  and  are  readily 
adjustable  to  different  inclinations.  The  end 


deduct  744  "  servants "  killed  and  3,377 
injured,  leaving  546  persons  killed  and 
iS78  injured.  Of  these  116  passengers 
were  killed  and  594  injured  by  their  own 
misconduct  or  want  of  caution,  and  up- 
wards of  390  persons  were  killed  while 
PMong  over  or  trespassing  on  the  lines 
(including  suicides),  or  while  on  temporary 
business  on  the  lines.  The  actual  number 
of  passengers  who  met  with  their  deaths 
while  travelling,  and  from  causes  beyond 
their  own  control,  is  thus  reduced  to  less 
than  40,  while  less  than  1,200  were  injured 
in  a  similar  way.  If  it  is  permissible  to 
reduce  the  figures  in  this  manner  the  final 
result  may  perhaps  be  regarded  as  not 
inwttiwfactory,  bat  it  is  open  to  doubt 
whether  all  the  deaths  returned  as  occasioned 
by  the  want  of  caution  of  the  passengers 
are  really  due  to  that  cause.  It  is  worthy 
of  note  that  by  far  the  larger  number  of 
PMaengers  were  injured  in  collisions 
between  goods  and  passenger  trains,  though 
collisions  between  passenger  trains  were 
the  most  fatal  Thus  there  were  55  collisions 
<n  the  latter  class  resulting  in  10  deaths, 
while  221  passengers  were  injured ;  but  only 
t*o  passengers  are  reported  as  being  killed 
m  the  179  collisions  between  goods  and 
PMswiger  trains,  although  678  were  injured. 
The  alarming  mortality  amongst  the 
eomnanies'  servants  is  a  subject  that  will 
wubtless  be  fully  entered  into  in  the  report 
of  the  Railway  Commissioners.  The  figures 
■M»  increased  in  an  alarming  ratio  when 
VOL.  XXUX-So.  679. 


22  the  fractures  occurred  at  the  weld  We 
have  no  means  of  ascertaining  the  per- 
centage of  tire  failures  compared  with  the 
numbers  in  use,  but  it  is  worthy  of  note 
that  73  wore  fastened  on  by  Gibson's 
patent  method,  55  by  Beattie's,  4  by 
Mansell's,  and  3  by  Brotherhood's  patented 
methods;  in  four  instances  (all  Beattie's 
fastening)  the  tires  left  the  wheels  when 
they  failed.  It  is,  however,  satisfactory  to 
find  that  these  660  accidents  resulted  in 
the  death  of  only  one  servant,  and  the 
injury  of  only  18  persons.  The  478 
failures  of  axles  were,  comparatively  speak- 
ing, more  harmless  still,  only  5  persons 
being  reported  as  injured  from  that  cause. 
Of  the  478,  259  were  axles  of  engines,  235 
being  crank  or  driving  axles,  and  195  were 
waggon  axles.  Assuming  the  figures  to 
represent  the  actual  truth,  it  will  be  seen 
that  two  sources  of  the  most  insidious 
defects  in  the  railway  system,  which  do  at 
times  occasion  terrible  disasters,  were  last 
year  happily  nearly  free  from  fatal  results ; 
and  yet  fractured  tires  and  broken  axles 
are  very  often  true  accidents  because  they 
cannot  always  be  foreseen.  Only  29  failures 
of  couplings  are  reported,  but  these  re- 
sulted in  the  death  of  4  persons  and  injury 
to  45  others.  Considering  all  things  it  may 
be  fairly  said  that,  if  we  could  only  rely  on 
the  personnel  of  our  railways  as  safely  as 
we  may  apparently  on  the  quality  of  the 
rolling-stock  and  the  soundness  of  the 
permanent  way,  the  most  nervous  need  have 


play  of  the  rollers  is  now  adjustable,  and,  aa 
will  be  seen  at  a  glance,  the  rollers  are  effec- 
tually protected  from  dust,  and  efficiently 
lubricated.  In  the  annexed  engravings  Fig. 

1  represents  the  skate  in  elevation,  and  Fig. 

2  is  a  plan  of  the  under  side ;  Fig.  3  is  a 
verticalsection  through  the  stock  and  rollers, 
and  Fig.  4  is  an  enlarged  diagram  of  the 
lubricating  arrangement.  The  rollers  are 
mounted  in  roller  frames,  H,  each  connected 
by  an  adjustable  hanger,  J,  to  the  sole-plate 
or  stock,  S.  The  frame,  H,  is  made  with  a 
segmental- shaped  top,  eccentric  to  the  caps, 
B,  which  latter  are  embraced  by  the  semi- 
circular termination  of  the  roller  frame. 
The  caps,  and  consequently  the  axles,  are 
secured  to  the  frames,  H,  by  means  of  a 
strap  of  metal,  I,  which  passes  over  the  top 
of  the  roller,  and  bends  down  to  fit  the  sides, 
and  terminates  in  eyes  fitting  over  the 
exterior  ends  of  the  caps,  B.  This  strap,  I, 
is  tightened  by  being  driven  over  the  curved 
surface  of  the  roller  frame,  thus  binding  the 
whole  together  in  such  a  way  that  side  strain 
is  resisted  by  both  sides  of  the  frame,  H, 
which  may,  in  consequence,  be  made  very 
light.  The  axles  also  may  be  smaller,  while 
the  central  bearing  between  the  wheels  is 
dispensed  with,  the  latter  being  now  kept 
apart  by  a  double  cap,  0,  which  protects  the 
rubbing  surfaces  from  dust,  and  lubricates 
them.  The  roller  frame  has  lugs  or  projec- 
tions extending  forwards  and  backwards, 
which  lugs  have  raised  ribs  forming  ful- 
crums  for  the  frame  to  rock  upon  from  right 
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to  left.  The  roller- frame  banger,  J  (Fig.  3) 
is  fitted  into  grooves  in  the  under  side  of  the 
8 took,  S,  and  is  attached  thereto  by  a 
clamping-piece,  M,  and  a  screw,  N.  To  this 
hanger  the  roller  frame  is  so  attached  as  to 
allow  of  its  rocking  from  side  to  side,  the 
ribs  on  the  lu^s,  as  bef  ore  mentioned,  acting 
as  f  ulcrums  %y  entering  grooves  in  the 
underside  of  the  hanger,  J.  The  connection 
is  maintained  by  screws,  K,  while  rubber 
washers,  L,  restore  the  parts  to  place  after 
being  rocked,  and  introduce  an  elastic 
medium  between  the  skater's  foot  and  the 
rollers,  the  amount  of  elasticity  being  regu- 
lated by  the  screws,  K.  By  turning  the 
screw,  N,  which  passes  loosely  through  the 
stock,  the  clamping-piece,  M,  loosens  the 
hanger,  J,  which  may  then  be  shifted  and 
adjusted  so  that  the  roller  frame  may  move 
into  a  plane  more  or  less  oblique  to  a  line 
drawn  through  the  longitudinal  centre  of 
the  skate,  the  latter  being  thus  set,  as  it 
were,  to  produce  large  or  sharp  curves.  A 
graduated  scale  is  marked  on  the  hanger,  so 
that  the  required  position  having  been  once 
ascertained,  either  as  regards  any  particular 
skate  or  any  other  of  similar  dimensions,  it 
may  be  again  determined  without  loss  of 
•time. 

Having  thus  described  the  general  con- 
struction of  the  skate  it  remains  to  explain 
the  arrangement  for  wiping  and  lubricating 
the  hubs  of  the  rollers.  In  Fig.  3  the 
wheels  or  rollers  are  shown  in  section ;  they 
are  made  of  boxwood  and  fit  loosely  on 
fixed  axles.  Annular  grooves  are  cut  in 
their  sides  into  which  the  annular  ends  of 
the  caps,  B  and  0,  enter,  thus  forming  a 
loose  interlocking  joint.  Between  the  caps, 
B  and  0,  and  the  hubs  of  the  rollers,  felt 
washers,  D,  ore  fitted,  so  that  theyl  lap 
around  the  hubs ;  and  between  the  heads  of 
the  caps  and  the  faces  of  the  hubs  three 
loosely  fitting  metallic  washers  are  placed 
in  contact  with  the  hub,  but  separated  f  mm 
the  cap  by  the  felt  washer  and  a  Bpongy 
washer  which  acts  as  a  Bort  of  oil  reservoir. 
The  caps,  B,  are  threaded  on  the  axles  so 
that  the  end  play  of  the  wheels  is  readily 
adjusted,  and  theyaro  perforated,  as  shown 
in  Figs.  3  and  4,  so  as  to  allow  a  small  quantity 
of  oil  to  be  poured  in  without  unscrewing 
them.  This  perforation  is  covered  by  the 
screw-nut,  G,  which  acts  as  a  binding  nut 
to  retain  the  caps  at  the  adjustment  given 
to  them  and  prevents  the  rotation  of  the 
axle.  The  nuts,  G,  are  perforated  to  match 
the  caps,  B,  bo  that  on  bringing  the  two 
holes  into  line  a  small  quantity  of  oil  can 
be  poured  in  to  reach  the  spongy  washer, 
and  on  turning  the  nut,  G,  for  a  small 
portion  of  a  revolution  the  perforation  in 
the  cap,  B,  is  closed  and  the  oil  retained  in 

Elace.  As  the  skater  inclines  the  Btock  the 
ub  bearing  against  the  metallic  washers 
squeezes  out  a  little  oil  from  the  spongy 
washer,  which  finds  its  way  along  the  axle 
and  over  the  hub,  where  it  is  wiped  up  by 
the  felt  washer  and  returned  to  the  spongy 
washer  for  use  again.  The  skate  is  thus,  it 
will  be  seen,  automatically  wiped  and 
lubricated,  and  the  rubbing  surfaces  are 
effectually  protected  from  dust  and  grit. 


ON  LIGHT,  AND  THE  COLOURS  OF 
FLOWERS. 

WHILE  the  green  colour  of  leaves  abso- 
lutely requires,  for  its  formation,  the 
action  of  light,  there  is  by  no  means  such  a 
•dependence  in  the  colour  of  flowers  on  light. 
From  experiments  made  many  years  ago  by 
Sachs,  it  appeared  that  not  merely  bulbous 
and  tuberous  plants  took  quite  a  normal 
form  in  perfectly  dark  chambers,  and  gave 
coloured  flowers,  but  that  other  plants  also 
produced  normal  flowers,  when  the  flowers 
only  were  kept  in  a  dark  space,  and  the  green 
leaves  exposed  to  light.  At  the  same  time 
differences  were  now  and  again  observed, 


in  the  various  plants,  between  the  illumi- 
nated and  the  darkened  flowers,  and  they 
seemed  to  call  for  further  experiment.  The 
matter  has  been  investigated  by  M.  Aske- 
nasy,  who  has  described  his  results  in  the 
Botanisohe  Zeitung. 

It  was  found  that  Tulipa  Gesneriana  gave, 
in  darkness,  quite  the  same  flowers  as  in 
light,  and  the  flowers  of  the  plants  grown 
in  darkness  were  in  no  wise  altered,  when 
they  were  afterwards  brought  to  the  light, 
ana  the  etiolated  stems  ana  leaves  became 
green.  The  same  result  was  obtained  from 
Crocus  vernus.  On  the  other  hand,  Hyacin- 
thus  orientalis  showed  a  distinct  influence 
of  light,  and  that  in  two  ways:  first,  the 
light  accelerated  the  development  of  the 
flowers  about  14  days ;  then  the  flowers 
which  grew  in  the  dark  were  not  indeed 
colourless,  but  the  intensity  of  the  colour 
was  les6,  and  its  distribution  was  different 
from  that  in  normal  flowers.  If  the  upper 
part  of  a  cluster  of  flowers  grown  in  dark- 
ness were  cut  off  and  exposed  to  light,  there 
was,  even  after  one  day  s  action,  a  decided 
increase  in  the  intensity  of  the  colour,  and 
in  three  days  the  flowers  were  nearly  as 
deeply  coloured  as  the  normal  flowers.  "  It 
is  not  without  significance,"  M.  Askenasy 
remarks,  "  that  the  change  of  colour  which 
the  light  here  produces  is  independent  of 
the  previous  formation  of  chlorophyll. 
The  older  flowers,  which  had  been  earlier 
produced  in  the  darkness,  did  not  first 
become  green,  then  blue;  they  rather 
at  onoe  took  a  dark  blue  colour,  and 
only  the  younger  flower  buds  formed  at 
first  chlorophyll  in  the  light,  so  that  they 
became  at  first  aB  green  as  the  buds  of  the 
same  ago  grown  in  light,  and  afterwards 
developed  in  the  same  way  as  these." 

Scillacampanulata,  developed,  in  the  dark, 
normal  flowers,  in  which  the  blue  colour  of 
the  corolla  was  somewhat  weaker  than  the 
uncovered  specimeus,  while  the  reddish 
colour  of  the  inflorescence  of  the  normal 
plants  was  absent  in  the  darkened  ones. 
Pulmonaria  officinalis,  on  the  other  hand, 
developed  its  flowers  in  darkness  from  the 
flower  buds  quite  normally ;  and  also  in  the 
darkness  the  change  of  colour  proper  to 
this  flower  passed  from  red  to  blue,  but  the 
flowers  that  were  developed  later  were  more 
weakly  coloured. 

Further  experiments  were  made  with 
Archis  ustuluta,  Silene  pendula,  Antir- 
rhinum majus,  and  Prunella  grandiflora, 
and  the  results  were  similar  to  those  that 
have  been  described.  The  author  makes  the 
following  remarks  in  conclusion : — "  The  ex- 
periments here  described  show  that  many 
flowers  need  light  to  acquire  their  normal 
colouration,  while  others  can  dispense  with 
it.  Wherein  lies  the  ground  of  this  differ- 
ence does  not  yet  appear,  and  numerous 
further  experiments  will  be  necessary  before 
the  phenomena  can  be  reduced  to  order.  In 
most  of  my  experiments  the  individual 
flower-bearing  shoots  were  brought  entirely 
into  the  dark.  Objection  might  perhaps  be 
taken  on  this  score  to  the  value  of  such  evi- 
dence, and  the  phenomena  observed  he 
partly  attributed  to  defective  nutrition. 
But  the  experimental  plants  were,  in  all 
cases,  perennial  growths,  furnished  with 
many  subterranean  parts,  which  of  course 
contained  abundant  quantities  of  reserve 
material ;  there  were  also  present,  in  most 
eases,  numerous  uncovered  shoots  in  con- 
nection with  those  in  the  dark,  and  which 
could  bring  nutriment  to  the  latter;  still  I 
did  not  give  special  care  to  this  point.  But, 
above  all,  the  fact  was  to  me  decisive  that 
the  flowers  formed  under  exclusion  of 
light  presented  a  normal  size  and  form. 
Under  such  circumstances  it  would  be  a 
highly-forced  view  to  attribute  the  ab- 
sence of  colouring  matter  to  defective 
nutrition." 


3 
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SAFETY  MATCHES. 

rpHE  question  whether  or    not    "  safe 
-L    matches"  will  ignite  when  rubbed 
other  surfaces  than  "  the  box  "  has  been  pi 
tically  settled  in  the  affirmative,  but  under 

such  circumstances  that  the  fact  does  not 
tract  from  their  merit  as  "  safety "  match* 
The  answer  to  the  question  would  seem 
depend  entirely  on  whether  the  surface 
which  the  match  is  rubbed  is  capable  of 
parting  sufficient  heat  by  friction  to  fire 
paste  with  which  the  end  is  tipped.  Linoleum 
has  been  found  to  answer,  and  Mr.  W.  Preece 
recently  stated  that  the  matches  would  light 
on  ebonite.  Mr.  C.  Tomlinaon,  F.R.S.,  states, 
in  a  recent  number  of  Nature,  that  he  has  suc- 
ceeded in  igniting  the  safety  matches  by  fric- 
tion against  glass,  an  ivory  paper-knife,  a  steel 
spatula,  zinc,  copper,  marble,  and  a  freah- 
oleaved  surface  of  nlate.  For  the  sake  of 
strength  two  matches  should  be  taken  and  held 
close  to  the  tipped  end,  and  they  must 
rubbed  with  some  degree  of  pressure. 

The  readiness  with  which  the  match  ignit 
by  friction,  says  Mr.  Tomlinson,  depen 
greatly  on  the  nature  of  the  surface.    Lead  is 
too  soft,  and  tin  too  smooth.   The  metals  pro- 
duced by  rolling  have  a  sort  of  skin  on  the 
surface,  over  which  the  match  glides  without 
sufficient  friction,  but  if  the  surface  of  zinc  be 
rubbed  with  sand-paper,  or  with  a  fine  file,  it 
becomes  active  in  firing  the  inateh.    I  noticed 
that   the   polish   of    my   ivory  paper-knife 
became  worn  before  it  acted  well.   Nor  is  it 
very  easy  to  fire  the  match  on  gloss.   A  long 
sweep  repeated  about  a  dozen  timea  with  con- 
siderable pressure  Beems  to  be  necessary.  The 
two  specimens  of  sheet  copper  used  by  me 
have  a  sort  of  grain  which  is  favourable  to  the 
success  of  the  experiment.   The  copper  acted 
equally  well  whether  the  Burface  was  dirty  or 
cleaned  with  dilute  sulphuric  acid.  After 
rubbing  a  match  ten  or  twelve  times  on  zinc, 
without  effect,  the  same  match  rubl>ed  on 
copper  immediately  took  fire.  As  a  rule  it  may 
be  taken  that  polished  surfaces  will  not  ignite 
the  matches  until  the  polish  itself  is  destroyed 
by  the  friction. 

In  the  case  of  slate,  lead,  tin,  and  some  otht 
surfaces,  the  composition  on  the  match  acts  as 
a  polish,  and  thus  renders  it  unfit  for  ignition. 
On  the  other  hand,  a  finely-cut  file  removes  the 
composition  from  the  end  of  the  match  with- 
out igniting  it. 

He  thinks  that  many  other  surfaces  might 
be  found  on  which  the  safety  matches  would 
ignite  with  greater  or  less  difficulty.  Not- 
withstanding 11  lis,  the  match  is  still  a  safety 
match,  although  it  does  not  comply  with  the 
conditions  asserted  twice  over  on  the  box.  It 
does  not  ignite  readily  on  any  of  the  BurfMea 
pointed  out,  except  copper  and  marble  (un- 
polished), but  it  does  ignite  with  wonde.ful 
facility  when  rubbed  against  the  side  of  the 
box.  It  is  an  invention  so  ingenious  that  a  few 
words  of  its  history  may  not  be  uninteresting. 

About  the  year  1850  a  gentleman  entered 
the  laboratory  of  King's  College,  London,  and 
drew  from  his  waistcoat  pocket  a  fragment  of 
a  rough-looking  red  solid,  and,  placing  it  in 
the  hands  of  Prof.  Miller,  asked  him  f  he 
knew  what  it  was.  It  was  handed  round 
among  those  present,  but  no  one  had  the 
slightest  idea  as  to  its  nature,  when,  to  the 
astonishment  of  every  one,  the  gentleman 
said,  *'  It  is  phosphorus — amorphorus  phos- 
phorus, discovered  by  me,  Herr  Schrotter,  of 
Vienna," 

Up  to  this  time,  and  indeed  for  some  yeaxs 
later,  persons  engaged  in  the  manufacture  of 
lucifers  were  subject  to  a  terrible  diieose, 
known  in  the  London  hospitals  as  "  the  jaw 
disease;"  necrosis  of  the  lower  jaw  induced  by 
constantly  inhaling  the  fames  of  phosphorus 
acid  escaping  from  the  phosphorus  of  the  pasts 
with  which  the  matches  were  tipped.  Ordi 
nary  matches  made  with  phosphorus  were, 
during  many  years,  dangerous  contrivances. 
They  were  luminous  in  the  dark,  liable  to  igni- 
tion on  a  warm  mantel-piece,  poisonous ;  chil- 
dren have  been  killed  by  using  them  as  play- 
things ;  and,  moreover,  they  absorbed  moisture, 
and  became  useless  by  age.  "  But  the  chief 
inducement,"  says  Mr.  Tomlinson,  "  in  getting 
rid  of  ordinary  phosphorus  and  substituting 
tho  new  variety  was  to  put  an  end,  as  fan  < 
possible,  to  the  jaw  disease.  The 
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amorphous  phosphorus,  gave  off  no  fumes,  had 
no  smell,  was  not  poisonous,  and  the  matches 
made  with  it  were  not  luminous  in  the  dark  ; 
they  did  not  fire  on  a  warm  mantelpieee,  did 
not  contract  damp,  and  would  keep  for  any 
length  of  time.  A  manufacturer,  in  1851,  sent 
me  Beveral  samples  of  matches  made  with  red 
phosphorus.  I  found  some  of  these  matches 
the  other  day,  and  they  were  as  active,  after 
twenty-five,  as  at  first." 

Bat  there  was  a  difficulty.  When  red  phos- 
phorus is  brought  into  contact  with  potassic 
chlorate  a  slight  touch  is  sufficient  to  produce 
an  explosion,  in  which  the  red  phosphorus  re- 
assumes  its  ordinary  condition.  Many  attempts 
were  made  to  form  a  paste,  and  many  acci- 
dents and  some  deaths  occurred  in  conse- 
quence. Prizes  and  rewards  were  offered  by 
manufacturers  and  othera  for  a  safe  paste,  or 
for  some  means  of  using  the  red  instead 
of  the  ordinary  phosphorus,  but  without 
success,  so  that  the  patent  for  the  manufac- 
ture of  red  phosphorus,  which  was  secured 
by  Mr.  Albright,  of  Birmingham,  in  1851, 
threatened  to  be  of  but  little  value.  At 
length  the  happy  idea  occurred  to  a  Swedish 
manufacturer  not  to  attempt  to  make  a  paste 
at  all  with  the  red  phosphorus,  but  to  make  the 
consumer  bring  the  essential  ingredients 
together  in  the  act  of  igniting  the  match. 

Mr.  Preece's  suggestion  that  the  ignition  of 
the  matches  is  doe  to  electricity,  may  be  dis- 
missed in  the  face  of  the  following  experi. 
ment : — Place  a  few  grains  of  red  phosphorus 
on  a  hard  surface  together  with  some  powder 
or  a  crystal  of  potassic  chlorate,  when  a  gentle 
tap  will  cause  them  to  burst  into  a  flame. 


ASTRONOMICAL  NOTES  FOE  MAY. 

The  Sun. 


Souths. 


At  Greenwich  Mean  Noon. 


£1 
SI 


h. in.  8. 
Ill  566542am 
61156  25-85  „ 


115610  28  „ 
1166  9-28,, 
21 11562278  „ 
26115640  71  „ 
311157  28  33  „ 


h.  m.  s. 
2  35  57 


2  55  1016 


I 
3 

S  54  15 
4  14  25 
4  34  46 


Decli- 
nation 
North. 


Li 


14  37 18 
34  19|19 
20 
21 

n 


16  13 
42  54 

2  89 
14  53 
19  1 
14  28 

0  45 


Sidereal 
Time. 


h.  m.  8. 
2  39  1-32 

2  58  4410 

3  18  26-88 
3  38  9-67 

3  57  52-45 

4  17  35  24 
4  37  18  03 


After  May  21st  there  will  be  no  real  night. 
The  indications  of  solar  activity  to  which  we 
referred  Borne  little  time  since,  faint  as  they 
were,  would  seem  to  have  subsided ;  and  it  is 
doubtful  now  whether  we  have  yet  passed  the 
present  most  abnormally  protracted  period  of 
sun-spot  minima. 

The  Moon 

Will  be  Pull  at  9h.  62  8m.  in  the  morning  of 
the  8th,  and  enter  her  Last  Quarter  at 
lh.  267m.  p.m.  on  the  16th.  She  is  New  at 
3h.  25m.  in  the  afternoon  of  the  23rd,  and 
enters  her  First  Quarter  at  5h.  48  4m.  a.m.  on 
the  80th. 


Day  of 
Mont.ii. 


Souths. 


h.  m. 

7  4-3  p.m. 
10  471  „ 

2  01  a.m. 

6  61  „ 
9  49-9  „ 

3  16  p.m. 

7  20  2  „ 


operation  of  the  same  cause  at  7  a.m.  on  the 
3l8t.  The  Moon  will  be  in  conjunction  with 
Jupiter  at  8  a.m.  on  the  9th,  with  Saturn  at  11 
a.m.  on  the  17th,  with  Mercury  at  5  a.m.  on 
the  25th,  with  Mars  at  10  a.m.  on  the  same 
day,  and  finally  with  Venus  at  5  in  the  after- 
noon of  tho  26th. 


Remains  invisible. 


Mar<: 


The  Minor  Planets. 
We  propose  to  give,  henceforth,  the  position, 
and  time  of  Southing,  for  every  tenth  day,  of 
such  among  the  only  four  of  these  bodies 


Occultations  of  (and  Near  Approach  to)  Fixed  8tars  by  the  Moon. 


Name  of 
Star. 

Disappear- 
ance. 

Moon' 8 
Limb. 

Angle 
from 
N.  Point. 

fil 

Be- 
appear- 
ance. 

Moon's 
Limb. 

Angle 
from  N. 
Point. 

M 

h.  m. 

0 

h.  m. 

— 

3 

89  Leonis 

6 

f9  49  p.m. 

N.E. 

142 

156 

o 

5 

B.A.C.  4200 

6 

2  28  a.m. 

Dark 

111 

148 

•3  7  a.m. 

Bright 

192 

231 

5 

50  Virginia 

6 

12  1p.m. 

Dark 

41 

61 

1  12  „ 

Bright 

252 

280- 

17 

B.A.C.  7835 

6J 

Jl  42  a.m. 

Bright 

58 

21 

2  18  „ 

Dark 

353 

318 

27 

y  Cancri 

*1 

8  49  p.m. 

Dark 

88 

130 

9  41  p.m. 

Bright 

223 

266 

t  Near  approach. 


J  Star  below  the  horizon. 


Star  setting. 


Mercury 

Is  an  Evening  Star  during  the  whole  of  May, 
and  comes  into  an  excellent  position  for  the 
observer  towards  the  end  of  the  month.  He 
attains  his  greatest  Eastern  elongation  (22°  29*) 
at  4  p.m.  on  the  21st,  his  angular  diameter  then 
being  about  8".  As  at  this  date  he  does  not 
set  until  past  10  o'clock  at  night,  a  most 
favourable  opportunity  will  present  itself  for 
his  observation  with  the  naked  eye,  a  not  very 
common  thing  in  England. 


recognisable  by  the  ordinary  amateur,  as  may 
be  conveniently  situated  for  observation. 

Cebeb. 


Day  of 
Month, 

Bight 

Declination 

Ascension. 

North. 

h.  m. 

19  20-9 

1 

3  16-4 

6 

3  567 

22  20  5 

11 

4  33-6 

24  176 

16 

5  51 

25  15-3 

21 

5  30-2 

25  23-3 

26 

5  47'8 

24  52-5 

31 

5  57.3 

23  63  2 

Souths. 


h.  m. 

0  37  2  p.m. 

0  57-8  „ 


150 
267 
321 
800 
19  8 


The  path  thus  indicated,  starting  from  where 
Aries  and  Taurus  are  conterminous,  extends 
across  the  entire  width  of  the  last-named  con- 
stellation, but  without  passing  near  to  any 
conspicuous  star  in  it. 

Venus 

Is  an  Evening  Star  during  the  entire  month, 
and  is  now  a  very  brilliant  and  conspicuous 
object  indeed.  She  attains  her  greatest  Eastern 
elongation  (45°  26')  at  3  a.m.  on  the  5th.  About 
the  middle  of  the  month  her  crescent  resembles, 
in  the  telescope,  that  of  the  Moon  when  nearly 
6i  days  old.  During  the  first  half  of  May  her 
North  Declination  is  so  great  (nearly  27°)  that 
she  does  not  set  until  about  20  minutes  before 
midnight.  For  the  last  few  day8  of  the  month 
her  lustre  is  such  that  she  may  be  detected  by 
the  naked  eye  in  bright  sunshine  if  her  position 
is  accurately  known. 


Day  of 
Month. 

Bight 
Ascension. 

Declination 
South. 

Souths. 

h.  m. 

h.  m. 

10 

14  180 

2  3-8 

11    1-8  p.m. 

20 

14  105 

2  15-4 

10  151  „ 

30 

14  50 

2  41-8 

9  30  2  „ 

This  retrograde  path  lies  wholly  in  a  void  part 
of  the  sky  in  Virgo.  On  the  night  of  May  5 
Ceres  will  be  less  than  half  a  degree  South  of 
that  very  delicate  double  star  <p  Virginis. 

Pallas. 


Day  of 
Month. 

Bight 
Ascension. 

Declination 
North. 

Souths. 

h.  m. 

h.  m. 

10 

18  43-9 

24  37 

10  277  p.m. 

20 

13  39  4 

24  271 

9  43-8  „ 

80 

13  37  0 

24  187 

9    22  „ 

She  thus  travels  from  Bootes  into  the  confine 
of  Coma  Berenicis. 


Day  of 
Month. 

Bight 
Ascension. 

Declination 
North. 

Souths. 

h.  m. 

26  407 

h.  m. 

1 

5  46-3 

3    6  8  p.m. 

6 

6  81 

26  46  8 

3    89  „ 

11 

6  29  0 

26  88-9 

3  101  „ 

16 

6  48-8 

26  181 

3  101  „ 

21 

7  7-2 

25  45-6 

3    8-8  „ 

26 

7  23  9 

25  30 

3    58  „ 

31 

7  38  6 

24  124 

3    0.8  „ 

fK.1?  P-m-  on  May  3rd  Libration  will  bring 
additional  surface  in  the  N.W.  quadrant  of  the 
*°°n'8  disc  into  view,  and  at  the  same  hour  on 

iMKUT  Wil1  render  more  of  her  N  E-  9.uadrant 
2  :  while  again,  for  a  second  time  during 
"|e  ^"nth.  an  increased  portion  of  her  N.W. 
luaurant  will  be  rendered  perceptible  by  the 


Starting  thus  from  a  point  a  very  little  to  the 
East,  and  somewhat  to  the  South,  of  the  4th 
mag.  Star  136  Tauri,  she  travels  across  a  por- 
tion of  Gemini.  She  will  be  to  the  North  and 
not  very  far  from  the  wide  double  Star  i  Gemi- 
norum  on  the  18th,  and  about  3°  North  of  that 
fine  pair  I  Geminorum  on  the  22nd ;  while 
finally,  on  the  30th,  she  will  be  in  the  same 
low  power  field  of  view  with  the  delicate 
double  k  Geminorum. 


Juno. 

OS 

Bight 
Ascension- 

Declination 
North. 

Souths. 

10 
20 
80 

fa.  m. 
12  11-5 
12  10-6 
12  117 

6  22-5 
6  33-5 
6  287 

h.  m. 
8  557  p.m. 
8  15-5  „ 
7  37'2  „ 

So  that  she  will  describe  an  exceedingly  short 
arc  in  a  barren  region  in  Virgo. 

Vksta. 


k  a 

d  O 

«fl 

Bight 
Ascension. 

Declination 
North. 

Souths. 

10 
20 
30 

h.  m. 
12  23  0 
12  22  6 
12  25  1 

9  30  9 
8  44-6 
7  39  5 

h.  m. 
9    7-0  p.m. 
8  27-4  „ 
7  50  5  „ 

Juno  will  thus  be  in  Virgo,  too,  in  a  somewhat 
more  nebulous  region  than  either  Ceres  or 
Juno. 

Jupiter 

May  now  fairly  be  called  an  Evening  Star,  and 
coming  as  he  does  into  opposition  wit  h  the  Sun 
at  6  p.m.  on  the  17th,  woidd  be  fairly  weD 
situated  for  the  observer  but  for  his  very  con- 
siderable South  Declination.  Owing  to  this 
he  is  only  20°  high  at  the  moment  of  his 
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transit;  a  very  obvious  impediment  to  the 
observation  of  any  delicate  detail  on  his  surface. 


org 

Bight 
Ascension. 

TV 

Declination 
South. 

Souths. 

h.  m. 

h.  m. 

l 

15  48  9 

18  65'-3 

1  11-7  a.m. 

6 

15  46  0 

18  46  3 

12  451  p.m. 

11 

15  43-4 

18  38  3 

12  22-9 

16 

15  40  8 

18  30  2 

12   0-7  ,. 

21 

15  38'2 

18  21-9 

11  38-4  „ 

26 

15  35  6 

18  13-8 

11  16-2  „ 

31 

15  331 

18  59 

10  54  0  „ 

This  short  retrograde  path  is  described  wholly 
in  the  Eastern  confines  of  Libra.  On  the  night 
of  the  6th  Jupiter  will  be  situated  almost  on  a 
line  joining  0  and  X  Libre,  about  two-thirds  of 
the  way  towards  the  latter  Star  (a  4th  mag. 
one)  ;  and  on  that  of  the  23rd  3°  South  of  the 
44,  mag.  Star  ij  Libra. 

Jupiter's  Satellites. 


Day  of 
Month. 

Satellite. 

Phenomenon. 

h.  m.  s. 

1 

I 

Sh  I 

15   0  a.m. 

1 

I 

Tr  I 

1  30  0 

1 

I 

Sh  E 

3  17  0 

1 

I 

Tr  B 

3  41  0 

1 

I 

Bo  D 

10  28  2  3  n  m 

2 

I 

Oo  B 

1     0    0  ft  m 

2 

I 

Sh  E 

9  4fi    0  Tim 

2 

I 

Tr  E 

10    7    0  n  m 

4 

III 

Be  D 

S  40        a  m 

A 

^ 

II 

Sh  I 

14  4Q    A  r\  m 

1A    W       V/    L/a  Ul* 

5 

n 

Tr  I 

a.    491?       V    C».  LU  • 

g 

n 

Sh  E 

8  24  o 

5 

u 

Tr  E 

3  5ft  0 

ft 

n 

Oo  B 

lO     51     A  t>  m 

A.V        0        V     U. Ill* 

a 

<-? 

i 

Sh  I 

ft  RQ    O  n.  m 

3 

i 

Tr  I 

3  14  0 

a 

i 

Eo  D 

±0    fil  Uu  47  U.UI 

9 

i 

Oo  Jt 

B  <14i     0  a  m 

9 

i 

Sh  I 

Q  97     ft  n  m 

9 

i 

Tr  I 

9  39   0  i 

9 

i 

Sh  B 

11  40  fl 

Q 

V 

i 

Tr  E 

11  K1  0 

10 

i 

Oe  R 

0  10  A 

12 

u 

Bh  I 

3  24    0  am 

12 

u 

Tr  I 

a  As  o 

13 

n 

Ec  D 

9  35  3f>*2  n  m 

13 

ii 

Oo  B 

12  17  0 

14 

in 

Sh  I 

0  lft  0 

14 

in 

Tr  I 

9  47   0  „ 

14 

in 

Sh  E 

11  15  0 

XX     XV       V  ,, 

14 

in 

Tr  E 

11  19    0  „ 

16 

i 

Ec  D 

2  15  55*1  a.m 

16 

i 

Shi 

11  22    0  p.m. 

16 

i 

Tr  I 

11  23    0  „ 

17 

i 

Sh  E 

1  34  0  a.m. 

17 

i 

Tr  E 

1  34    0  „ 

17 

i 

OcD 

8  42   0  p.m. 

17 

i 

OoB 

10  54  0  „ 

18 

i 

TrB 

8  0  0,, 

18 

i 

8h  E 

8   3   0  ,, 

20 

i 

Oo  D 

12   1   0  „ 

21 

ii 

Eo  B 

2  41  371  a.m 

22 

in 

TrI 

12  0,. 

22 

in 

Shi 

1  16   0  „ 

22 

m 

Tr  E 

2  38   0  „ 

22 

in 

8h  E 

3  14  0  „ 

22 

ii 

Tr  E 

9  35   0  p.m. 

22 

ii 

Sh  E 

9  51   0  „ 

24 

i 

TrI 

17   0  a.m. 

24 

i 

Shi 

1  16   0  „ 

24 

i 

TrB 

3  18  0  „ 

24 

r 

Bh  B 

3  28   0  „ 

21 

i 

Oc  D 

10  26   0  p.m. 

24 

i 

Eo  B 

12  46  12  2  „ 

25 

i 

Tr  E 

9  45   0  „ 

26 

i 

ShE 

9  57  0  „ 

28 

ii 

OoD 

2  16    0  a.m. 

29 

ii 

Tr  1 

9  18  0  p.m. 

29 

ii 

Shi 

9  51   0  „ 

29 

ii 

Tr  E 

11  40  0 

29 

ii 

ShE 

12  26    0  „ 

31 

i 

Tr  I 

2  52   0  a.m. 

31 

i 

Bh  I 

3  10   0  „ 

31 

i 

OcD 

12  11   0  p.m. 

Ec.  Eclipse.  Oc.  Occultation.  Tr.  Transit 
of  Satellite.  Sh.  Transit  of  Shadow.  D.  Dis- 
appearance. B.  Reappearance.  I.  Ingress. 
E.  Egress.  The  printing  of  a  phenomenon  in 
italia  indicates  that  its  visibility  is  rendered 
doubtful,  either  by  the  brightness  of  the 
twilight  or  by  Jupiter's  proximity  to  the 
horizon.  The  transits  of  the  Ulrd  Satellite  on 
the  night  of  the  14th  and  the  very  early 
morning  of  the  22nd  should  be  sedulously 
watched,  inasmuch  as  (as  we  mentioned  last 
month)  it  may  be  expected  to  be  visible  on  the 
face  of  Jupiter  as  a  dark  spot.  The  careful 
student,  moreover,  will  not  fail  to  notice  that, 
while  prior  to  the  opposition  of  the  planet  on 
the  17th  the  shadows  of  the  Satellites  precede 
them  on  the  planet's  disc,  after  that  date  the 
shadows  follow  the  Satellites  casting  them. 
On  the  night  of  the  16th,  as  will  be  seen  from 
the  above  table,  the  shadow  of  Satellite  I.  will 
be  only  lm.  in  advance  of  the  Satellite  itself 
at  ingress,  while  at  egress  the  Satellite  will  be 
superposed  on  it,  and  they  will  leave  Jupiter's 
limb  together. 

Saturn, 

Southing  and  setting  in  bright  daylight, 
continues  practically  invisible. 

Uranus 

Now  Souths  in  bright  sunlight;  but,  as  his 
North  Declination  is  still  considerable,  he  may 
be  caught  in  the  western  sky  as  soon  as  it  is 
dark  enough.  He  is  in  (so-called)  "  Quadra- 
ture'* with  the  Sun  at  5  a.m.  on  the  6th. 


Day  of 
Month. 

Bight 
Ascension. 

Declination 
North. 

Souths. 

h.  m. 

o  / 

h.  m. 

1 

9  14  4 

16  45-3 

6  34-3  p.m. 

6 

9  14-6 

16  44-2 

6  14-9  „ 

11 

9  149 

16  42  7 

5  55-5  „ 

16 

9  15-3 

16  40  9 

6  36-2  „ 

21 

9  157 

16  38-7 

5  170  „ 

26 

9  16-3 

16  361 

4  57  9  „ 

31 

9  16-9 

16  831 

4  38-8  „ 

So  that  he  will  be  travelling  away  in  an  easterly 
direction  from  jt3  Ganori.  to  the  E.  and  some- 
what to  the  N.  of  which  he  has  been  for  some 
time  situated. 

Neptune 

Is  so  close  to  the  Sun  as  to  be  absolutely 
invisible. 

Shooting  Stars 
Are  rare  in  May. 

Greenwich  Mean  Time  of  Southing  of  Ten 
of  the  Principal  Fixed  Stars  on  the  Night  of 
May  1,  1876. 


Star. 

a  Ursa  Majoris 
8  Crateris 
(3  Leonis 
3  Corn 
yVirginis 
Spica  Virginia 
t]  Uraos  Majoris 
Arcturus 
a  Libra 
a  Corona) 


Souths, 
h.  m.  s. 

8  15  44-65  p.m. 

8  32  44-55  „ 

9  2  15-67  „ 
9  23  12-93  „ 
9  64  46-71  ,. 

10  37  65-67  „ 

11  1  52-53  „ 

11  29   8  26  „ 

12  3  3-43  „ 
12  48  21  23  ., 


The  method  of  determining  the  local  mean 
time  of  transit  of  either  of  the  Stars  in  the 
above  list  will  be  found  on  p.  60  of  Vol.  XXIII. ; 
and  that  of  finding  the  instant  of  its  meridian 
passage  for  any  other  night  in  May,  on  p.  393 
of  Vol.  XXII. 


HOW  THE  EARTH  IS  WEIGHED. 

THE  following  is  a  resume1  of  a  lecture 
recently  delivered  by  Prof.  C.  A.  Young 
of  Dartmouth  College,  U.S.A.,  on  the  method  of 
weighing  and  measuring  the  earth.  There  are, 
said  the  lecturer,  six  cardinal  facts  connected 
with  the  earth.  1.  It  hangs  freely  in  space. 
2.  It  is  approximately  spherical,  having  a  dia- 
meter of  about  7,912  miles.  3.  It  weighs  adout 
6.000,000,000,000,000,000,000  tons,  or  would,  if 
the  operation  could  be  performed  on  its  own 
surface,  by  bringing  up  one  basketful  after 


another  to  the  surface  and  weighing  it.  4.  It 
density  in  about  5-65  times  that  of  watei 
5.  It  rotates  on  its  axis  once  a  day.  6.  It  n 
volves  about  the  sun  once  in  a  year.  Th 
spherical  form  of  the  earth  is  proved  by  tb 
shape  of  the  shadow  it  oasts  upon  the  moon  i 
an  eclipse  of  the  latter,  and  by  the  fact  thi 
we  see  the  masts  of  a  ship  before  the  hull  com* 
in  sight.  There  are  several  other  proofs,  but  tb 
above  are  sufficient.  The  rotation  of  the  earth  i 
proved  in  various  ways.  If  the  earth  did  nc 
rotate,  a  falling  body  would  move  in  astraigl 
line  towards  the  centre  of  the  earth.  In  fat 
a  body,  however  dropped,  say  from  the  top  of 
tower,  will  fall  a  little  to  the  east  of  the  vert 
cal  line.  The  reason  is  that  the  top  of  tb 
tower  moves  faster  than  the  bottom,  because  i 
has  a  larger  circle  to  describe  in  the  same  turn 
and  the  body  dropped  partakes  of  that  motior 
At  a  height  of  500  feet,  this  easterly  deviatio: 
amounts  to  about  an  inch  and  a  quarter.  Oi 
the  same  principle  a  cannon  ball  will  not  prt 
serve  its  true  direction,  but  will  be  influence 
by  the  rotation  of  the  earth.  The  direction  o 
the  winds  is  also  influenced  in  an  importan 
manner.  Suppose  a  wind  to  start  with 
direction  due  north  and  south,  and  to  keep  th* 
direction  constantly,  then  the  earth's  rota 
tion  from  west  to  east  will  cause  the  wind  ti 
come  more  and  more  from  the  eastward,  and  i 
will  change  to  north-east,  east,  south-east 
south,  aoutn-wcat,  west,  and  north-west.  Al 
this  takes  place  without  any  real  change  in  tb 
direction  of  the  wind ;  the  change  is  only  ap 
parent,  and  because  our  position  has  changed 
In  this  way  the  wind  veers  round  in  the  direo 
tion  of  the  hands  of  the  clock  about  five  or  su 
times  a  year  in  the  northern  hemisphere 
When  there  is  any  change  it  is  due  to  a  dis- 
turbance, and  a  storm  is  to  be  looked  for 
Storms  usually  rotate  in  the  opposite  direction 
The  lecturer  proceeded  to  show  how  the  rota- 
tion of  the  earth  is  demonstrated  by  means  ol 
Foucault'8  pendulum,  which  consists  of  • 
heavy  globe  of  metal  suspended  by  a  wire  in  i 
frame,  which  may  be  rotated  by  means  of  a 
crank.  When  the  pendulum  is  set  in  motion, 
it  is  found  to  swing  in  the  same  direction,  no 
matter  how  much  the  frame  is  rotated.  Nov 
suppose  such  a  pendulum  to  oscillate  for 
several  hours,  it  will  constantly  keep  in  the 
same  plane,  but  the  earth  in  the  mean  time 
carries  the  table  under  the  pendulum  around 
from  west  to  east,  and  the  pendulum  will 
appear  to  have  changed  its  plane  in  the  oppo- 
site direction.  This  change  is  made  apparent 
by  means  of  a  graduated  circle  on  the  table 
under  the  pendulum.  In  order  to  make  ac- 
curate experiments,  an  extremely  long  wire  and 
a  heavy  ball  are  used ;  and  to  insure  a  per- 
fectly regular  motion  in  one  plane  only, 
without  any  sideward  swing,  the  ball  of  the 
pendulum  is  pulled  back  by  means  of  a  string, 
which  is  then  fastened  and  burnt  off.  Tokeej 
it  in  motion  for  hours,  an  electro-magnetic  ap- 
paratus is  employed.  At  the  pole  the  plane*" 
oscillation  would  appear  to  move  all  around 
the  circle,  while  at  the  equator  it  would  con- 
tinually coincide  with  the  meridian,  notwith- 
standing the  rotation  of  the  earth,  and  wouW 
appear  unchanged.  In  latitudes  between  thi 
equator  and  the  poles,  the  apparent  mottfi 
would  be  proportional  to  the  sine  of  tl* 
latitude. 


Pig.  1  illustrates  the  reason  why  the  amou»j 
of  deviation  in  the  plane  of  oscillation  of  ta 
pendulum  diminishes  as  we  pass  from  thepol 
to  the  equator.  Suppose  a  pendulum  to  best 
in  motion  at  A,  swinging  in  the  direction  6 
the  meridian  at  that  point,  which  direction  I 
represented  by  the  tangent,  A  V,  it  will  tea 
to  preserve  this  direction,  when  it  is  earned  tj 
B  by  the  rotation  of  the  earth ;  so  that,  insteal 


included  between  the  two  tangents.  Now,  <J 
talcing  a  parallel  of  latitude  nearer  the  po£ 
the  angle.  A'  V  F,  formed  by  the  tangenj 
drawn  to  the  two  successive  positions  of  a  pe 
dulum  taken  on  the  same  meridians  as  be'oraj 
will  be  greater;  or,  in  other  words,  tn^ ttJ 
placement  of  the  plane  of  oscillation  ot  w 
pendulum  will  be  greater  for  the  same  amora 
of  the  earth's  rotation  on  the  parallel  of*1 
than  on  A  B.  The  angles,  A  V  B  and  A  V  U 
which  appear  only  as  projections  in  the  ma» 
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a,  are  shown  in  their  true  relation  to  the 
right.  It  will  be  noticed  that  the  tangents 
drown  to  the  different  meridians,  at  their  in- 
tersections with  the  parallels  of  latitude,  form 
the  elements  of  a  cone,  the  apex  of  which  re- 
cedes further  and  further  from  the  centre  as 
we  approach  the  equator,  and  that  therefore 
the  angles  between  these  elements  become  les3 
and  less.  At  the  equator,  all  the  tangents,  as 
E  I,  being  perpendicular,  they  would  form  a 
cylinder  and  not  a  cone ;  and  as  they  are  of 
course  all  parallel,  the  direction  of  the  pen- 
dulum would  not  be  changed  in  passing  from 
oae  to  the  other.  Another  instrument  for 
showing  the  rotation  of  the  earth  is  the  gyro- 
scope, consisting  of  a  well-poised  wheel,  which 
continues  to  gyrate  in  one  direction,  but  seems 
to  describe  a  circle  with  its  axis  because  the 
earth  moves  under  it.  The  size  of  the  earth 
has  been  pretty  accurately  determined.  The 
following  are  the  results  obtained  respectively 
by  Bessel,  Airy,  and  Clarke  : 

Bossel.  Airy. 
Fbhr  radius  in  fact  ...    20.853.662  20.853,810 
Equatorial  radian  in  ft.  20,923,596  20,923,713 

EUipticity    . 


200  15 


ne-33 


According  to  Charles,  the  equator  is  also 
elliptical,  and  his  measurements  of  it  are  as 
follows :  Semi-major  axis  20,926,350ft..  longi- 
tude 15°  34'  E.)  :  semi-minor  axis  20,919,972ft., 
longitude  106°  34'  E.)  :  difference  6,378.  Equa- 
torial ellipticdty,  1-3275. 

In  order  to  determine  the  dimensions  of  the 
earth  numerous  arcs  of  rreridians  have  to  be 
measured.    For  this  purpose  two  stations,  say 
200  miles  apart,  are  selected,  and  their  lati- 
tude is  first  determined.    This  is  the  only  part 
of  the  whole  operation  which  properly  belongs 
to  astronomy.    The  latitude  of  a  place  is  its 
distance  from  the  equator  reckoned  on  the 
meridian,  or,  which  is  equal  to  the  same  thing, 
the  altitude  or  distance  of  the  celestial  pole 
above  the  horizon.     This  latter   may  be 
measured  either  by  observing  the  same  star 
at  its  highest  and  lowest  points,  or  by  observing 
the  pole  star,  which  describes  a  small  circle 
about  the  celestial  pole,  and  crosses  the  meri- 
dian twice  in  each  revolution.    These  observa- 
tions are  made  with  the  transit  instrument  and 
the  zenith  telescope.    Having  thus  determined 
the  true  position  of  the  two  stations  on  the 
earth's  surface,  we  proceed  to  the  measure- 
ment of  the  distance  between  them.    This  is 
done  by  means  of  what  is  called  triangulation. 
A  piece  of  level  ground,  four  or  five  miles 
long,  is  selected  to  get  a  base  line,  c  d,  Fig.  2, 
»hieh  ig  very  accurately  measured.    Then  a 
third  station,  e,  is  selected,  and  the  angles  it 
forma  with  the  two  ends  of  the  base  line  are 
«MMured  with  a  theodolite.     Then,  having 
one  side  and  the  angles,  the  other  sides  can  be 
•wily  calculated.   In  the  same  way  wo  com- 
pute the  distance  of  the  stations,  /  and  g,  and 
anally  B.    Usually  hill  tops  arc  selected  for 
the  intermediate  stations,  and  the  observation 
°*  *ne  angles  is  facilitated  by  the  reflection  of 
a  beam  of  Bunlight  by  means  of  a  mirror.  The 
observations  are  repeated  many  times  to  reduce 
th*  errors  as  much  as  possible  ;  two  feet  in  200 
■mlea  is  about  the  limit  of  error  allowed. 

The  length  of  a  degree  depends  of  course  on 
the  shape  of  the  earth's  surface,  and  the  clock 
jnrnighes  us  with  a  ready  means  of  determining 
;hat  shape.  The  vibration  of  the  pendulum 
{■due  to  the  attraction  of  gravitation,  and  this 
tecomej  greater  as  we  approach  the  centre  of 
the  earth.  Hence  a  clock  will  gc  faster  at  the 
PJmi  than  at  the  equator.  It  will  gain  about 
'our  minutes,  three  of  which  are  due  to  the 
centrifugal  force  ;n  has  been  found  by  calcu- 
BBB»  ,ind  one  is  due  to  the  form  of  the  earth, 
i  hercfore,  in  order  to  determine  the  form  of 
2?  0,l™i.  or.  hi  other  words,  the  distance  of 
«J«  surface  from  the  centre  at  different  points, 
"that  is  necessary  is  to  carry  the  same  pen- 
guin to  those  points  and  observe  the  rate  of 
?"ahon_-  The  best  instrument  for  this  pur- 
KumT1 t*P'8  Pendulum'  based  on  the  prin- 
cent  t  ^e  Point  °f  suspension  and  the 
ii 7%^  ♦  ^iUation  are  interchangeable.  It 
it  k .^""J b*  moan8  of  8lidin&  "eights  until 
bf  ttaO. }■  8ame  time'  when  ifc  is  8U8Pended 
BbsM  °  i  mary  point  of  suspension,  or  turned 
oscular  sa8Pended  b7  itH  centre  of 

"^uon,  which  is  also  provided  with  a  knife 


edge.  This  instrument  is  hung  up  in  front  of 
an  astronomical  clock  beating  seconds,  and 
their  rate  of  variation  is  ascertained  by 
observing  them  through  a  telescope  and  noting 
the  coincidences.  It  has  been  found  that  the 
degrees  are  about  one  seventh  longer  at  the 
poles  than  at  the  equator.  Although  the  ac- 
curacy of  these  measurements  is  often  ex- 
tolled, it  not  unfrequently  happens  that  an 
error  of  two  or  three  hundred  feet  is  made  in 
determining  the  latitude  of  places.  Such 
errors  are  not  the  fault  of  the  methods  or  of 
the  observers,  but  are  due  to  the  variations  of 
the  direction  of  the  plumb  line  caused  by  the 
attraction  of  mountains  or  dense  rocks  at  the 
places  in  question. 


We  are  enabled  to  compute  the  weight  of 
the  earth  by  first  determining  its  density  ;  and 
this  is  done  by  comparing  the  attraction  of  the 
earth  upon  some  object  with  the  attraction  of 
a  body  of  known  mass  upon  the  same  object. 

Dr.  Maskelyno  accomplished  this  by  deter- 
mining how  much  a  plumb  line  was  deflected 
from  its  normal  direction  by  Mount  Schehallian, 
in  Scotland.  This  deflection  was  found  to  be 
twelve  seconds.    If  the  mountain  had  been 


as  dense  as  the  interior  of  the  earth,  the  de- 
flection would  have  been  twenty-one  seconds. 
The  mean  density  of  the  mountain  was  ascer- 
tained, by  numerous  borings  and  actual  deter- 
minations, to  be  two  and  three  fourths  times 
that  of  water.  Hence  the  density  of  the  earth 
is  12  :  21  ::  2  75  =  481. 

Cavendish,  in  1798,  compared  the  attraction 
of  the  earth  with  two  lead  balls,  F  and  G.  Pig. 
3,  each  a  foot  in  diameter.  Two  small  lead 
balls,  A  and  B,  upon  which  the  attraction  was 
exerted,  were  attached  to  a  wooden  rod  6ft. 
long,  suspended  by  a  fine  wire,  D  E.  When 
at  rest,  the  position  of  the  rod  was  observed  by 
means  of  a  telescope,  T ;  then  the  large  balls 
were  brought  near,  on  opposite  sides,  so  that 
their  attraction  should  conspire  to  twist  the 
wire,  and  the  change  of  position  was  observed 
by  means  of  the  telescope.  The  amount  of 
force  exerted  in  producing  the  torsion  of  the 
wire,  D  E,  is  the  measure  of  the  attraction  of 
the  balls.  The  attraction  of  the  earth  on  the 
same  balls  is,  of  course,  represented  by  their 
weight.  Then,  from  the  known  density  of 
lead  and  the  law  of  gravitation  that  bodies 
attract  each  othor  directly  as  their  masses  and 
inversely  as  the  squares  of  the  distances. 
Cavendish  computed  the  density  of  the  earth 
to  be  5-45  times  that  of  water.  More  recent 
experiments  with  an  improved  form  of  the  ap- 
paratus have  proved  that  the  density  is  5-56. 

Another  method  is  by  observing  the  rate  of 
vibration  of  a  pendulum  at  the  top  and  bottom 
of  a  mine  or  of  a  mountain.  At  the  bottom 
of  a  mine  a  pendulum  will  be  attracted  only 
by  the  particles  of  matter  below  it,  the  stratum 
above  it  exerting  no  influence  upon  it  what- 
ever. More  accurately  speaking,  a  pendulum 
carried  to  a  depth  of  500ft.  would  vibrate  as 
though  it  were  on  the  surface  of  a  sphere 
having  a  radius  500ft.  shorter  than  that  of  the 
earth.  Since  the  density  of  the  stratum  above 
the  pendulum  can  be  found  by  experiment,  we 
are  enabled  to  deduce  that  of  the  earth  by  a 
Bimple  calculation.  From  the  dimensions  of 
the  earth  already  given,  its  volume  is  found  to 
be  about  260,000,000,000  cubic  miles,  and  its 
weight  6,000,000,000,000,000,000,000  tons. 


UNHEALTHY  TRADES.— XII. 

By  De.  B.  W.  Richardson,  F.R.S. 
Agencies  Producing  Physical  Injury  during 
Industrial  Labour— Classification  of  Inju- 
ries—Details of  Injuries  inflicted  on  the 
Lungs. 

Salts  or  Cadmium. 

IN  the  year  1817,  Strohmeyer  discovered  the  metal 
knowr.  as  cadmium  in  oxide  of  site,  and  it  has 
since  been  obtained  from  cnlamino  and  other  com- 
pounds of  zinc.  It  exists  as  a  native  compound,  as 
the  sulphide  in  what  in  called  Greenochite  in 
Renfrewshire,  and  some  of  the  compounds  of  it,  the 
green  sub- oxide  especially,  and  the  sulphide  or 
cadmium  yellow,  arc  used  in  the  arts  as  pigments. 
Some  of  the  salts  of  cadmium  have  been  applied  to 
medicinal  purposes,  and  are  found  to  have  an  emetic 
action,  but  their  use  is  comparatively  limited. 

I  refer  to  these  Baits  because  one  of  them ,  the 
white  carbonate,  is  said  to  be  nsed  in  the  form  of  a 
fine  powder  for  the  purpose  of  cleaning  or  burnish- 
ing plate,  and  from  the  absorption  of  this  powder 
symptoms  of  a  very  serious  character  have  occurred. 
Dr.  Soict  published  tho  first  account  of  these 
phenomena.  He  records  three  cases  of  accident 
from  tho  U60  of  cadmium  in  the  manner  described. 
The  symptoms,  he  says,  which  were  observed  were 
brought  on  from  the  absorption  of  the  powder  used 
in  cleauing  plate,  and  on  inquiry  it  was  found  that 
carbonate  of  cadmium  was  the  only  metallic  Halt 
that  entered  into  the  composition  of  the  powder. 

Tho  symptoms  from  which  those  who  were  affected 
suffered  were  well  marked,  aud  wero  of  a  choleraic 
character.  They  consisted  of  giddiness,  followed  by 
difficulty  of  breathing,  and  aiterwards  by  vomiting 
and  diarrhcea.  There  were  great  exhaustion  and 
severe  cramps  in  the  legs.  Recovery  took  place  in 
every  case. 

Crude  Paraffin. 
Within  tho  last  two  years  a  new  form  of  local 
disease  has  been  discovered,  which  is  due  to  the 
action  on  tho  skin  of  crude  paraffin.  We  are 
indebted  to  Dr.  Alexander  Ogston  for  the  first 
observations  that  have  been  made  on  this  eruptive 
disorder.  The  workmen  engaged  in  this  manufac- 
ture have  tho  skin  of  the  hand  and  other  portions  of 
their  bodies,  and  also  of  their  feet  and  legs,  brought 
daily,  for  many  hours  at  a  time,  into  contact  with 
the  paraffin  shale  and  with  the  oily  matters  mixed 
up  with  it.   . 
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The  result  of  this  proceeding.  Dr.  Ogaton  tells  us. 
in  s>  report  to  the  Edinburgh  Medical  and  Surgical 
Journal  for  1872,  is  "  s>n  eruption  of  nodules  and 
pimples  on  the  skin  so  exposed,  speedily  breaking 
ont  on  those  who  are  for  the  first  time  engaged  in 
the  work,  lasting  for  a  few  weeks  or  months,  and 
then  generally  diminishing  or  disappearing.  In  a 
few  exceptional  individuals  the  eruption  does  not 
disappear,  but  assuming  a  chronic  character,  pro- 
duces so  marked  and  prolonged  an  affection  of  the 
•akin  that  the  general  health  becomes  impaired, 
-and  the  cessation  of  the  employment  becomes  a 
necessity." 

Two  distinct  classes  of  symptoms  characterise 
this  disease— one  aoate,  the  other  chronic.  In  the 
-  acute  form  the  parte  of  the  skin  exposed  to  the 
crude  paraffin  are  covered  with  a  rash  of  bright  red 
nodules  which  lie  close  together,  and  are  largest 
and  most  numerous  on  the  wrists,  and  where  the 
dress  fits  tightly.  The  palms  of  the  hands  and  the 
soles  of  the  feet  enjoy  complete  immunity,  but  what 
-is  called  the  dorsal  aspect  of  the  hands  and  feet,  that 
is,  the  back  of  the  hands  and  the  upper  surface  of 
the  feet,  are  aeverely  affected.  Similar  nodules 
arise,  though  to  a  leseer  extent,  on  the  face,  neok,  and 
other  parts  of  the  body  to  which  the  oily  matters  find 
'access.  The  sis*  of  each  bright-red  nodule  in  the 
acute  form  of  the  disease  is  about  equal  to  a  grain 
of  barley ;  it  is  hard  to  the  touch,  tender  on  pressure, 
and  rounded  in  form.  Dr.  Ogaton  discoTers  that 
each  nodule  consists  of  a  single  hair  follicle  with  the 
part  immediately  surrounding  it ;  the  whole  in  a 
-state  of  actiTe  inflammation. 

Physiologically  we  divide  a  hair  into  two  parts  ; 
the  shaft  and  the  bulb.  The  bulb  is  lodged  in  the 
follicle  :  it  is  sometimes  called  the  root  of  the  hair. 
It  lies  below  the  true  akin,  dipping  into  the  cellular 
tissue  beneath  and  surrounded  by  fat  cells.  At  the 
lower  part  of  each  follicle  in  which  the  bulb  is 
embraced  is  a  formative  substance,  from  which  the 
hair  derives  its  nourishment.  If  the  hair  is  coloured, 
the  pigment  charges  the  cell  at  this  point. 

The  inflammation,  then,  which  is  induced  in  the 
worker*  in  crude  paraffin  begins  in  the  hair  follicle 
which  is  the  centre  of  enlargement.  The  hair,  says 
Dr.  Ogston,  emerges  from  the  very  summit  of  the 
nodule,  and  the  orifioe  of  the  hair  follicle  is  much 
-enlarged  and  easily  visible  to  the  naked  eye  as  an 
aperture  of  a  magnitude  similar  to  that  of  a  pinhole 
in  a  card.  The  dilatation  extends  to  the  deeper  part 
of  the  follicle  which  forms  the  kernel  of  the  inflamed 
knot.  The  nodule  shows  little  tendency  to 
enppurate :  on  the  contrary,  the  redness  and  hard- 
nesB  after  a  time  diminish  and  disappear,  leaving  the 
"hair  follicle  enlarged  and  its  month  gaping  so  as  to 
show  retained  masses  of  epithelial  scale,  rendered 
more  distinct  by  retention  and  accumulation  of  dirt. 
In  fact,  the  acute  form  of  the  eruption  consists  of 
successive  crops  of  these  nodules. 

"In  all  paraffin  workers,"  Dr.  Ogston  remarks 
"  openness  and  enlargement  of  the  hair  follicles  con- 
tinue to  some  extent,  so  long  as  they  are  engaged 
in  thin  manufacture,  and  the  black  dots  on  the  skin 
of  their  hands  and  face  strike  the  eye  of  the  observer 
at  once.  Men  with  dark  complexions  and  strong 
bair  are  specially  deformed  in  this  way,  while  those 
•of  fair  complexions  and  of  light  or  reddish  hair 
-escape  comparatively  unaffected.  A  few  exceptional 
individuals  with  swarthy  complexions  and  hairy 
skins  suffer  so  much  that  they  are  compelled  to  quit 
their  occupation  and  seek  a  more  suitable  calling  - 

"  The  chronic  form  of  the  disease  exhibits  the 
following  characteristics  :— The  baoks  of  the  feet  and 
toes,  the  backs  of  the  hands  and  the  backs  of  the 
fingers,  between  but  not  over  the  joints,  present  a 
honeycombed  appearance  of  the  skin.  The  skin  is 
elevated,  thickened,  and  inelastic,  so  as  to  prevent 
and  render  difficult  and  painful  the  flexion  of  the 
fingers  and  hand.  The  raised  honeycombed  patches 
are  of  natural  colour,  and  are  not  inflamed,  but  con- 
sist of  deeply  grouped  arrays  of  hair  follicles  with  a 
hard  deep  skin  between  and  around  them,  the 
follicles  packed  with  dry  brittle  accumulations  of 
-epithelial  scales,  so  extensive  as  to  be  easily  visible 
through  the  follicle,  the  latter  being  large  enough 
to  admit  the  extremity  of  an  ordinary  probe.  The 
bairs  themselves  have  disappeared  from  those 
patchos,  having  probably  become  atrophic  from  the 
pressure  of  the  epidermic  masses,  while  cracks  and 
bleeding  fissures  traverse  the  indurated  parts,  and 
in  rare  instances  a  follicular  abscess  gives  variety  to 
the  picture.  The  knuckles  of  the  fingers  and  toes, 
the  palms  of  the  hands,  and  the  soles  of  the  feet, 
remain  unaffected  by  the  disease." 

When  the  malady  produced  in  this  simple  but  sin- 
gular manner  becomes  confirmed,  the  general  health 
of  the  sufferer  is  greatly  affected,  the  complexion 
becomes  pale,  the  akin  becomes  loaded,  and  the  body 
wastes.  The  constant  irritation  and  pain  of  the 
ekin  produce  sleepless  nights,  and  the  general  dis- 
order is  then  declared. 

Dr.  Ogston  accounts  for  the  production  of  the 
disease  in  a  very  clear  and  satisfactory  way.  "  The 
oily  matters  in  the  shale  called  blae  oil,  when 
separated,  are  both  penetrating  and  irritating  to  the 
ekin  ;  coming  continually  in  contact  with  the 

aidermis,  they  aoak  into  the  hair  follicles,  where 
ey  create  an  irritation  soon  leading  to  hardening 


and  increased  shedding  of  epithelial  scales.  This 
shedding  of  the  scales  is  not  counterbalanced  by 
increased  expulsion,  owing  doubtless  to  the  large 

?|uantities  cast  off,  and  to  the  natural  fatty  and 
ubrioating  substances  being  dissolved  ont  and 
removed  by  the  blae  oil.  Thus  the  brittle  epidermic 
masses  or  scales  plug  the  follicles  and  increase  the 
irritation.  Parts  of  the  kind  supplied  with  sweat 
glands,  and  no  hair  follicles — palms  of  the  hands, 
soles  of  the  foot,  and  knuckles  of  the  fingers  and 
toes  escape  the  irritation.  After  a  time  the  hairs 
and  the  most  exposed  parts  waste  and  fall  out,  but 
the  retention  of  the  epithelial  masses  keeps  np  the 
process  in  the  follicles  and  the  hardening  of  the 
surrounding  akin. '4 

The  observations  that  have  been  made  on  the 
paraffin  disease  by  Dr.  Ogston,  and  which  have  been 
so  ably  described  by  him,  are  new  in  the  history  of 
industrial  pathology.  He  has  carried  out  hia 
researches  at  the  chemical  works  of  the  Messrs. 
Miller,  at  Aberdeen,  and  he  has  been  so  good  as  to 
post  to  me  two  photographs  showing  the  condition 
of  the  hands  of  the  affected  during  the  chronic  stage 
of  the  malady.  The  photographs  are  on  the  table 
for  those  who  would  like  to  see  them  after  lecture. 
They  are  perfect  delineations  of  the  disease.  They 
show  how  entirely  the  knnckles  of  the  hand  escape, 
and  how  exclusively  the  disease  is  confined  to  the 
parts  of  the  skin  that  are  covered  with  hair.  Each 
of  the  dark  raised  points  is  an  open  follicle. 

Soot. 

In  some  way  connected,  and  perhaps  closely 
connected,  with  the  action  of  crude  paraffin 
on  the  skin,  is  the  action  of  soot  on  the 
same  surface  as  the  body.  In  the  old  times, 
when  the  chimney  sweepers  swept  the  chim- 
neys with  his  little  human  machines — sweep  boys 
and  youths — and  before  the  cleaner,  though  still 
uncleanly,  habits  of  the  sweep  as  they  now  are,  were 
introduced,  there  was  excited  on  the  body  of  the 
worker  in  soot  a  peculiar  and  oven  fatal  disease, 
which  got  the  name  of  soot  cancer.  The  disease  was 
produced  by  the  local  action  of  the  soot  on  the  skin, 
and  in  extreme  instances  it  was  so  severe  that  death 
occurred  from  it.  The  disease  in  these  cases  com- 
mences as  an  induration  or  hardening  produced  by 
the  contact  of  the  soot  with  the  skin  in  parte  where 
the  skin  is  infolded.  This  is  followed  by  ulcera- 
tion, and  the  ulcer  is  so  difficult  to  heal,  and  so  often 
extends,  involving  more  tissue,  that  it  partakes,  as  I 
have  said,  of  the  character  of  a  malignant  ulcer  or 
cancer.  I  have  myself  seen  but  one  true  example  of 
this  disease,  and  I  learn  that  now  it  is  rarely  known 
amongst  those  who  work  in  soot.  The  workmen 
are  candid  enough  to  admit  that  by  attention  to 
cleanliness,  even  in  a  moderate  degree,  they  escape 
from  irritation.  To  be  merely  begrimed  with  soot 
does  not  suffice  to  produce  actual  ulceration  :  it  is 
necessary  for  the  soot  to  remain  on  the  body  for 
some  time  in  accumulated  quantity  for  it  to  produce 
mischief.  Then  it  causes  abrasion  and  soreness,  and 
upon  that  the  ulceration  follows. 

There  is  an  impression  amongst  the  workers  in 
soot  that  the  quality  of  the  soot  makes  a  marked 
difference  in  the  effects  of  it  as  an  irritant  to  the 
skin.  Soot  derived  from  the  burning  of  wood  is 
believed  to  bo  more  injurious  than  coal  soot,  and  soot 
from  swiftly  burning  and  slatey  coal  is  held  to  be 
more  injurious  than  that  (rom  good,  solid,  slow-burn- 
ing coal  that  leaves  little  ash. 

Scheklk'3  Green,  or  Arsenite  or  Copper. 

Arsenite  of  copper,  or  Schoele's  green,  is  exten- 
sively used  as  a  pigment  for  colouring  paper  hang- 
ings, for  various  kinds  of  ornamental  papers,  as 
writing  paper  and  cards,  for  various  ornaments 
connected  with  the  dresses  of  ladies,  artificial  flowers, 
candles,  and  even,  at  one  time,  confectionery. 

Some  years  ago  a  girl  named  Matilda  Scheurer 
died  from  phthisis  pulmonalis,  .excited,  as  it  was 
believed,  by  the  absorption  of  arsenic  dust  to  which 
she  was  exposed  in  making  artificial  flowers.  Her 
death  created  a  profound  sensation,  and  led  to  many 
inquiries  relating  to  the  process  of  absorption  of 
arsenic  when  it  is  brought  into  contact  with  the 
body.  It  was  believed  at  first  that  the  injury 
that  was  inflicted  was  caused  entirely  by  the  inhala- 
tion of  dust,  but  Dr.  Hassall,  to  whom  science  is  so 
much  indebted  for  his  varied  and  laborious  inqui- 
ries on  sanitary  subjects,  dispelled  this  view,  and  in 
a  paper  published  in  the  Lancet,  February  21st, 
1863,  showed  that  the  local  action  ef  the  poison  on 
the  skin  is  directly  injurious.  The' green  powder 
diffused  through  the  workroom  settles  on  the  head, 
face,  neck,  and  hands.  The  hands,  Dr.  Hassall 
stated,  become  stained  of  a  green  colour  which  no 
washing  will  remove.  At  length  ugly-looking,  sores 
appear  on  various  parts  of  the  body,  including  all 
the  exposed  parts  :  there  is  constant  soreness  of 
and  running  from  the  eyes  j  tho  chest  and  throat  are 
sore;  there  is  cough;  and,  finally,  the  irritation 
extending  from  the  throat  along  the  alimentary 
canal,  there  is  irritation  and  pain  of  the  stomach, 
absorption  of  the  poison,  diarrhoea,  and  all  the 
symptoms  of  acute  arsenical  disease. 

Dr.  Hassall  pointed  out,  further,  that  ball  dresses 
coloured  with  this  same  pigment  were  a  source  of 


danger to  the  wearers  of  the  drees  os  as  well  as  to  the 
manufacturers  of  them  ;  and  to  him,  again,  we  are 
indebted  for  the  discovery  that  sugar  confection  try 
was  tinted  with  this  poison.  At  one  time,  he  tclk 
us,  bushels  of  confectionery  coloured  with  arsenite 
of  copper  might  be  purchased  in  London  in  the  conns 
of  the  day.    After  the  revelations  of  the  fact  in  the 

Xrt  on  adulteration  of  foods,  in  the  Lancet,  this 
of  poisoned  food  has  considerably  diminished. 
The  time  has  come  when  perhaps  it  will  be  as  wall 
to  look  it  up  again. 

I  collected  a  considerable  number  of  oases  of  disease 
induced  by  the  absorption  of  arsenic.  They  wen 
chiefly  among  artificial  flower. makers,  a  class  which 
has  certainly  suffered  most  from  this  cause,  and 
which,  I  fear,  still  suffers.  My  experience  is  to  the 
the  effect  that  the  danger  is  moat  frequently  deve- 
loped through  the  lungs,  the  arsenical  substance 
being  apparently  absorbed  by  the  mucous  surface. 
The  more  serious  disease  to  which  the  workers  era 
subjected  is  commonly  called  consumption,  but  it 
is  not  a  consumption  of  the  ordinary  kind,  although 
it  is  attended  with  wasting  and  sometimes  ends 
fatally.  It  is  attended  with  that  remission  of  faro 
and  flush  of  the  face  to  which  the  name  of  hectic 
is  commonly  applied,  but  it  is  rarely  attended  with 
apitting  of  blood,  and  often  proceeds  for  a  long  time 
without  any  cough,  except  the  throat  cough  which 
springs  from  irritation  at  the  back  of  the  throat. 
There  is  also,  aa  Dr.  Hassall  describes,  irritation 
of  the  membrane  of  the  nose  and  of  the  eyes,  neither 
of  which  symptoms  are  necessarily  connected  with 
consumption.  In  the  end  the  sufferer,  if  she  be 
removed  from  the  work  in  time,  makes  a  fair 
recovery,  which  she  would  not  do  if  she  were  attacked 
with  true  tubercular  consumption. 

There  are  some  other  signs  which  the  physician 
may  discover  by  an  examination  of  the  chest  with 
the  stethoscope,  and  which  indicate  a  different  form 
of  disease  in  the  lungs  themselves  from  that  which 
is  known  as  tubercular  disease.  I  should  be  enter- 
ing into  details  of  diagnosis  that  would  be  oat  of 
place  here,  if  I  were  to  follow  this  point  further; 
but,  generally,  it  deserves  this  brief  notice. 
Lastly,  I  infer  from  what  I  have  aeon,  that  when 

rptoms  of  real  danger  arise  from  the  local 
irption  of  aa  arsenical  colouring  compound,  they 
are  connected  with  injury  inflicted  on  other  organs 
than  the  lungs.  The  digestive  organs,  the  activity 
of  which  is  impaired  from  the  first,  suffer  from  the 
persistent  irritation,  and  serious  organic  change* , 
amounting  even  to  ulceration,  ensue. 

I  have  now  brought  forward  the  chief  ujuriei 
which  arise  from  the  exposure  of  the  body  to  chemi- 
cal substances,  soluble  or  in  a  state  of  solution,  sad 
I  might  pass  directly  to  the  third  head  on  oar  table 
of  injuries— vis.,  to  injuries  induced  by  purely 
mechanical  causes. 

I  recall,  however,  that  there  remains  for  me  only 
sufficient  time  for  the  completion  of  this  lecture  and 
for  the  delivery  of  the  final  lecture  of  the  course  next 
week.  To  enter  upon  a  new  series  of  subjects  sttha 
late  stage  would  be  to  open  a  chapter  whioh  co«M 
not  possibly  be  finished.  I  propose,  therefore,  ai 
the  most  practical  ootorse,  to  cease  description*  of 
details  at  the  point  we  have  now  reached,  aaa 
to  fill  the  time  remaining  at  our  disposal,  firstly, 
by  summarising  the  facta  we  have  gleaned,  and 
by  looking  at  them  ao  as  to  gain  an  idea 
of  their  relative  importance ;  and  secondly,  by  con- 
sidering what  methods  may  with  advantage  be 
adopted  by  legislation,  by  education,  or  by  the  soph- 
cation  of  science,  to  bring  under  control  at  least 
some  of  those  injurious  and  fatal  injuries  with  woie* 
we  have  already  become  conversant. 


RADIOMETERS. 


THESE  novel  instruments  have  recently,  as  otJ 
columns  testify,  attracted  considerable  atten- 
tion, net  only  amongst  scientific  amateurs  but  " 
amongst  savants  in  different  parts  of  the  w 
Since  Mr.  Crookes  introduced  the  subject  to 
Royal  Society,  several  communications  have  1 
submitted  to  that  learned  body,  and  to  some 
these  and  to  certain  outside  critics  the  inventor 
the  instrument  has  bow  replied.    At  the  meeting 
the  Eoyal  Society,  on  March  23,  Dr.  A.  Sehnstj 
read  a  paper  on  the  "  Nature  of  the  Force  prcdur 
the  Motion  of  a  Body  exposed  to  Bays  of  Heat 
Light,"  of  which  the  following  is  an  abstract: 
Mr.  Crookes  has  lately  drawn  attention  to 
mechanical  action  of  a  source  of  light  on  dejical 
suspended  bodies  tn  vacuo ;  I  have  made  a  few  «1 
pertinents  with  the  view  of  finding  out  the  seat  olH 
reaction  which  evidently  must  tend  to  move  eitm 
the  inclosure  or  the  source  of  light.   I  have  fool 
that  the  action  and  reaction  is  entirely  between  « 
light  bodies  suspended  tn  vacuo  and  the  exhaastas 
vessel.  .  ,  fc 

Mr.  Crookes'  "  Light-Mill "  waa  •»P»igsi 
means  of  two  cocoon  fibres,  forming  a 
suspension  from  the  top  of  a  vessel  which  enew in 
exhausted.  A  slight  movement  of  the  incloiw 
could  be  easily  detected  by  means  of  a  concave  mm 
attached  to  it.  A  beam  of  the  oxyhvdrogen  ua 
was  concentrated  on  the  light-mill,  which  the-  r* 
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Tarred  900  times  a  minute.  The  light  was  cut  off 
at  the  beginning  of  the  experiment  by  means  of  a 
screen,  and  the  position  of  rest  of  the  glass  vessel 
was  read  off  by  means  of  the  dot  of  light  on  the 
•sale.  The  screen  was  then  suddenly  removed,  and 
in  erery  case  a  large  deflection  of  the  glass  vessel 
was  observed.  The  vessel  was  deflected  in  the 
opposite  direction  to  that  in  which  the  mill  tar  nod. 
When  the  velocity  of  the  mill  had  become  constant, 
the  Teasel  turned  to  its  original  position  of  rest,  but 
on  raddtuly  catting  off  the  light  the  vessel  was 
sgsin  deflected,  bat  in  the  opposite  direction  as  on 
starting  the  experiment.  The  vessel,  therefore, 
sow  turned  in  the  same  direction  in  which  the  mill 
tsni6LsL 

These  experiments  are  easily  explained  on  the 
assumption  that  the  force  acting  on  the  vessel  inclos- 
ing the  light-mill  is  exactly  eqnal  and  opposite  to 
that  acting  on  the  mill  itself.  While  the  velocity  of 
the  mill  in  one  direction  is  increasing,  a  force  acta 
in  the  opposite  direction  on  the  vessel.  When  the 
Telocity  has  become  constant,  the  force  which  tends 
to  drive  the  mill  round  is  exactly  counterbalanced 
fcy  the  resistance  which  opposes  the  motion  of  the 
mil.  The  two  forces  acting  on  the  vessel  will 
therefore  counterbalance,  and  the  vessel  will  return 
to  its  original  position  of  rest.  When  the  light  is 
eat  off,  the  resistance  will  stop  the  motion  of  the 
mill.  The  reaction  of  the  resistance  will  act  on  the 
inclosure,  and  the  in  closure  will  turn  in  the  same 
traction  aa  the  mill.  By  means  of  the  reaction  on 
tas  inclosure  I  have  been  able  to  calculate  the 
strength  of  the  force ;  and  I  have  found  that  the 
pressure  on  a  surface  on  which  the  light  of  equal 
intensity  to  that  used  in  my  experiments  falls  is 
•qoal  to  that  produced  by  the  weight  of  a  film  of 
water  equal  in  thickness  to  the  length  of  a  wave  of 
riotet  light. 

At  the  last  meeting  of  the  Royal  Society  Mr. 
Creokes  read  a  paper  on  the  "  Movement  of  the 
Glass  Ckse  of  a  Radiometer,"  in  whioh  he  said : 
Daring  the  discussion  which  followed  the  reading  of 
Prof.' Reynold's  and  Dr.  Schuster's  papers  at  the 
last  meeting  of  the  Royal  Society  I  mentioned  an 
exnenment  bearing  on  the  observations  of  Dr. 
Schuster.  I  have  since  tried  this  in  a  form  j  and  as 
the  results  are  very  decided  and  appear  calculated  to 
throw  light  on  many  disputed  points  in  the  theory 
of  these  obscure  actions ,  I  venture  to  bring  a  descrip- 
tion of  the  experiment,  and  to  show  the  apparatus 
at  work,  before  the  society. 

A  large  radiometer  in  a  4-inch  bulb  was  made 
with  ten  arms,  eight  of  them  being  of  brass,  and  the 
other  two  being  a  long  watch-spring  magnet.  The 
tees  were  of  pith,  blacken ed  on  one  side.  The 
power  of  the  earth  on  the  magnet  is  too  great  to 
•Dow  the  arms  to  be  set  in  rotation  unless  a  candle 
u  brought  near,  but  once  started  it  will  continue  to 
revolve  with  the  light  some  distance  off.  This 
ndkaneter  was  floated  in  a  vessel  of  water  and  four 
candles  were  placed  round  it,  so  as  to  set  the*  arms 
in  rotation.  A  mark  was  put  on  the  glass  envelope 
w  as  to  enable  a  slight  movement  of  rotation  to  be 
sea.  The  envelope  turned  very  slowly  a  few 
•egrets  in  one  direction,  then  stopped  and  turned  a 
few  degrees  the  opposite  way ;  finally  it  took  up  a 
aniform  but  excessively  slow  movement  in  the 
ireeuon  of  the  arms,  but  so  slow  that  more  than 
an  hour  would  be  occupied  in  one  revolution. 

A  powerful  magnet  was  now  brought  near  the 
noting  arms.  They  immediately  stopped,  and  at 
the  same  time  the  glass  envelope  commenced  to 
revolve  in  the  opposite  direction  to  that  in  whioh  the 
Bros  had  been  revolving.  The  movement  kept  up 
•»  long  as  the  candles  were  burning,  and  the  speed 
was  one  revolution  in  two  minutes.  The  magnet 
wu  removed,  the  arms  obeyed  the  force  of  radiation 
from  the  candles,  and  revolved  rapidly,  whilst  the 
l»w  envelope  quickly  came  to  rest  and  then  rotated 
Terr  dowry  the  same  way  as  the  arms  went. 

The  candles  were  blown  out ;  and  as  soon  as  the 
whole  instrument  had  come  to  rest,  a  bar-magnet 
*u  Bored  alternately  from  one  side  to  the  other  of 
the  radiometer,  so  as  to  cause  the  vanes  to  rotate  as 
rf  they  had  been  under  the  influence  of  a  candle. 
The  glass  envelope  moved  with  some  rapidity  (about 
•oe  revolution  in  three  minutes)  in  the  direction  the 
•*»*  were  moving.  On  reversing  the  direction  of 
Bovtment  of  -the  arms  the  glass  envelope  changed 
««euon  also.  These  experiments  show  that  the 
nwtnal  friction,  either  of  the  steel  point  on  the 
t»»  socket,  of  the  vanes  against  the  residual  air, 
«  of  both  these  causes  combined,  is  considerable, 
•wring  the  vanes  round  by  the  exterior  magnet 
•roe  the  whole  envelope  round  in  opposition  to  the 
friction  of  the  water  against  the  glass. 
As  there  is  ranch  discussion  at  present  respecting 
j  cause  of  these  movements,  and  as  some  mis- 
<md*f,t*BdiEg  seems  to  prevail  as  to  my  own  views 
tm..t»?  theory  of  the  repulsion  resulting  from 
"datwo,  I  wish  to  take  this  opportunity  of 
"■"mag  the  impression  that  I  hold  opinions  which 
»  antagonism  to  some  strongly  urged  expla- 
nsuoas  of  these  actions.    I  have  on  five  or  six 


see  difficulties  which  could  not  be  expected  to  occur 
to  au  investigator  who  has  had  but  a  limited 
experience  with  the  working  of  one  or  two  instru- 
ments. 


expert- 

and  these  often  enable  me  to 


STEAK  BRICK  KILN. 

By  Hxney  W.  Adams,  M.D. 

rpHE  object  of  this  paper  is  to  describe  a  new  and 
JL  improved  process  of  burning  a  kiln  of  bricks, 
uniformly  hard,  without  a  salmon  brick,  or  a 
blackened,  or  a  glased  brick  in  the  kiln,  and  in  one- 
half  the  time,  and  with  one-half  the  cost  for  fuel 
now  required.  Bricks  may  be  made  by  any  of  the 
known  processes,  but  they  are  then  only  pieces  of 
mud,  and  are  not,  in  this  condition,  merchantable. 
They  must  be  burned  in  order  to  be  of  any  value. 
The  comparative  value  of  a  brick  made  from  our 
beautiful  clay,  depends  upon  its  hardness  and  the 
brightness  of  its  deep  red  colour.  To  develop  these 
qualities  a  high,  sustained,  and  uniformly  distributed 
heat  is  necessary.  Such  a  heat  cannot  be  secured 
in  the  old  kilns.  The  outside  wails  absorb  a  large 
portion  of  heat  and  thus  rob  the  bricks  next  to  them, 
of  the  heat  necessary  to  burn  them  hard.  The  heat, 
ascending  from  the  fires,  passes  freely  from  the  top 
of  the  lain  into  the  air,  and  is  largely  wasted. 
Hence  more  fuel  is  used  to  burn  an  old  kiln  than  is 
needed  If  it  could  be  properly  distributed  and  utilised. 
When  the  fires  are  first  fed  with  coal  the  gases 
generated  fill  toe  top  of  the  kiln  more  abundantly 
and  raise  the  temperature  of  the  bricks ;  soon  the 
coal  cokes,  and  the  production  of  incandescent  gases, 
rising  through  the  kiln,  is  diminished.  The  super- 
incumbent air,  now  no  longer  lifted  from  the  top  of 
the  kiln,  by  the  ascending  gases,  settles  down  upon 
and  insinuates  itself  between  the  top  courses  of  the 
kiln,  and  cools  them.  Thus  the  top  and  sides  of  an 
old  brick  kiln  produce  a  large  quantity  of  salmon 
bricks.  These  bricks  am  worth  in  this  market  about 
seven  dollars  per  thousand.  They  average  about 
one-fourth  part  of  the  kiln.  It  costs  just  as  much 
to  dig  the  clay,  to  temper  it,  to  mould  and  dry  these 
bricks,  and  set,  and  bun,  and  handle  them,  as  it 
does  to  make  hard  stretchers  and  paving  bricks, 
whieh  are  worth  from  sixteen  to  twenty  dollars  per 
thousand.  Besides  in  an  old  kiln,  only  a  small 
number  of  pressed  bricks  can  be  properly  burned  in 
the  heart  of  the  kiln.  The  arches,  from  necessity, 
are  always  overburned  in  consequence  of  prolonging 
the  firing  sufficiently  to  burn  the  top  and  sides  of  the 
kiln  into  respectable  salmon.  This  is  a  fair  state- 
ment of  the  case.  The  practice  and  skill  of  genera- 
tions have  failed  to  remedy  these  defects. 

To  burn  any  kiln  of  bricks  uniformly  hard,  and 
of  a  deep  red  colour,  three  tilings,  at  least,  are 
necessary : 

1.  The  necessary  quantity  and  degree  of  heat 
must  be  made. 

2.  This  heat  must  be  equally  distributed  to  and 
surround  every  brick  in  the  kiln  for  the  same  length 
of  time. 

3.  This  heat  must  be  held  in  the  kiln,  under  a 
pressure  greater  than  the  outside  air,  so  as  to  cause 
it  to  fill  the  entire  honeycomb  of  the  kiln,  and  wrap 
every  brick,  and  burn  the  top  and  sides  as  quickly 
as  the  bottom. 

If  these  conditions  can  be  realised  in  a  kiln,  it  is 
easy  to  see  that  a  uniform  result  will  be  obtained. 
But,  to  do  this,  it  is  necessary  that  the  kiln  should 
be  an  oven.  The  heat  must  be  made  outside  of  the 
kiln  proper,  and  driven  into  and  under  it.  by  forcible 
jets  of  steam,  in  order  to  fill  the  kiln  with  the  neces- 
sary heat  under  pressure.  The  top  must  be  banked 
down  by  at  least  two  platting  courses  of  burned 
bricks  to  hold  in  the  heat.  In  an  old  kiln  the  draft 
is  shut  off  by  closing  up  the  top  so  tightly ;  but  in 
the  new  kiln  it  is  practicable  to  do  bo,  because  no 
dependence  is  placed  on  the  natural  draught. 

For  three  or  four  hundred  dollars  an  old  brick 
kiln  can  be  converted  into  one  suited  to  the  new 
process.  Take  for  example  a  ten  arch-kiln  built 
in  the  old  style.  To  alter  this,  take  out  the  grate 
bars  and  widen  the  ash  pits  to  the  width  of  two  feet, 
and  turn  an  arch  over  each,  composed  of  fire  bricks, 
and  filled  with  pigeon  holes  about  two  inches  square, 
to  let  the  heat  through  nnder  the  whole  bottom  of 
the  kiln.  The  floor  of  the  kiln  is  levelled  off,  and 
the  bricks  to  be  burned  are  set  directly  on  this  floor, 
without  arches.  The  kiln  is  set  in  the  usual 
manner,  and  two  platting  courses  of  burned 
bricks  are  hud  down  on  the  top  putting  oourwe  of 
green  bricks.  They  are  left  loose  enough  to  let 
the  water  smoke  escape,  then  tightened  down 
when  it  has  gone.  The  fire  places  are  built  in  front 
of  the  old  fire  doors,  on  the  outside  of  the  kiln,  and 
the  grates  in  these  furnaces  are  four  feet  long,  and 
two  feet  wide,  and  are  on  a  level  with  the  old  ash 
pits,  so  that  the  products  of  combustion  are  driven 
into  the  permanent  and  pigeon-holed'  arches  under 
the  bottom  of  the  kiln.  Jets  of  steam,  escaping 
from  noBxles .  three-sixteenth  of  an  inch  in  diameter, 
are  let  into  the  furnaces,  over  the  fire  doors,  under 
a  pressure  of  about  sixty-five  pounds  to  the  inch, 
sweeping  over  and  across  the  burning  fuel.  They 
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make  a  partial  vacuum  in  the  furnace  next  to  the 
fire  doors,  and  draw  up  large  volumes  of  sir  to 
intensify  the  combustion.  No  smeke  is  left  unooa- 
sumed.  The  white  hot  gases,  and  superheated 
steam  are  forced  under  the  whole  bottom  of  the  kiln 
and  made  to  pass  up  through  the  pigeon-holed 
arches,  and  thence  through  the  bottom  of  the  kiln, 
and  fill  the  interstitial  spaces  between  the  bricks. 

The  top  platting  courses  being  now  closed  up 
tight,  the  kiln  becomes  an  oven,  filled  in  every  part 
with  a  uniform  heat.  A  partition  is  placed  in  the 
middle  of  the  length  of  each  arch  to  prevent  the  two- 
opposite  blasts  from  acting  against  each  other.  The 
steam  is  superheated  at  the  expense  of  the  over- 
heated arches  and  bottom  of  the  kiln,  and  becomes 
a  carrier  to  lift  up  the  heat  and  circulate  it  through 
the  upper  parts  of  the  kiln.  To  cheapen  the  cost 
for  fuel  and  to  produce  a  large  volume  of  flame  to 
help  forward  the  process  of  burning  and  colouring 
the  bricks,  I  surround  my  kiln  with  a  half  inch  pipe, 
from  which  branches,  one-fourth  of  an  inch  in 
diameter,  lead  and  look  over  an  inch  hole  through 
the  top  of  each  furnace,  to  allow  a  small  stream  of 
crude  petroleum,  about  as  large  as  a  needle,  to  fall 
down  on  to  the  red  hot  coals  and  burst  into  flame. 
The  jet  of  steam  shooting  ever  the  fire  door  and 
through  the  furnace,  draws  in  air  and  produces  the 
most  intense  combustion,  and  supplies  the  entire 
bottom  of  the  kiln  with  an  abundance  of  beat  of  the 
highest  and  most  uniform  intensity.  This  great 
source  of  flame  and  gases  enables  the  use  of  cheaper 
fuel  and  the  substitution  of  fine  instead  of  ordinary 
coal.  The  grates  are  plates  of  oast  iron,  four  feet 
long,  and  two  feet  wide,  perforated  with  small  round 
holes,  about  three-eighths  of  an  inch  in  diameter,  on 
the  upper  side,  and  half  an  inch  wide  on  the  nnder 
side,  to  let  ten  ashes  fall  through  without  dogging. 
The  fires  are  kindled  with  wood  and  Urge  coal  at 
first,  and  then  the  fine  coal  is  gradually  thrown  on, 
and  kept  about  a  foot  thick.  The  small  stream  of 
petroleum  falling  on  to  this  red  hot  bed  burst  into- 
flame,  and  the  forcible  jets  of  steam  draw  in  the  air 
for  perfect  combustion,  and  nothing  can  exceed  the 
economy,  regularity,  and  perfection  of  the  heat  thus 
produced. 

It  is  this  perfect  regularity,  and  continuity  of  the 
heat  produced  by  the  furnaces,  which  render 
the  burning  of  the  kiln  to  easy  and  so  perfect. 
There  is  no  danger  from  the  use  of  petroleum  in  this 
manner.  Explosions  can  never  take  place  with  any 
hydro-carbon,  without  an  admixture  with  its  vapour 
of  atmospheric  air  or  oxygen.  When  stored  in  air- 
tight pipes  it  is  just  as  safe  as  water. 

It  now  costs  from  275  to  900  dollars  to  burn  • 
kiln  of  200,000  brisks,  while  in  the  same  sized  kiln 
by  my  process,  erery  brick  can  be  burnt,  and  burnt 
hard,  for  110  dollars,  or  55  cents,  per  thousand. 

So  far  as  I  know  I  am  the  first  who  ever  used 
steam  in  a  brick  kiln,  to  be  superheated  by  the 
excess  of  heat  in  the  arches  and  bottom  of  the  kiln, 
and  to  lift  up  this  heat  and  distribute  it  in  the  upper- 
parts  of  the  kiln.  My  first  patent  for  this  use  of 
steam  was  dated  July  21, 1868.  When  this  patent 
was  examined  by  the  United  States  Patent  Office  it 
was  found  that  the  word  steam  had  never  been  used 
in  connection  with  a  brick  kiln  in  the  world.  This 
patent  was  taken  out  in  1868,  in  nearly  every 
country  in  Europe.  In  the  specification  of  the 
American  patent,  I  say :  "  The  life  of  my  invention 
consists  in  a  new  method  of  producing,  distributing, 
transporting,  and  retaining  the  necessary  heat,  in 
all  parts  of  the  kiln,  so  as  neither  to  over  burn  the 
bottom  or  under  burn  the  top,  but  to  equalise  the 
heat  of  both  by  means  of  a  positive,  and  reliable, 
and  instantaneous  power,  to  supply  any  desirable 
degree  of  heat  to  all  parts  of  the  kiln  alike.  This  I 
accomplish  by  the  accurate  and  positive  manner  of 
introducing  air  and  steam  into  the  fire  places,  the 
former  to  promote  perfect  combustion,  and  the 
latter  to  become  superheated,  at  the  expense  of  the 
overheated  fire  places  and  bottom  bricks,  and  both 
to  carry  up  calorie  to  be  distributed  and  ultilised  in 
raising  the  topmost  courses  to  a  settling  heat" 

Another  of  my  patents  was  dated  July  20,  1869, 
and  covered  some  additional  details,  such  as  the 
building  of  the  fire  places  outside  of  a  brick  kiln, 
and  the  forcing  of  the  products  of  combustion 
into  the  kiln  by  jets  of  steam.  Amongst  the  claims 
was  one  allowed  in  this  patent  for  the  use  of 
steam,  and  is  in  these  words  :  "The  arrangement 
of  furnaces  in  a  brick  kiln,  with  jets  of  steam  dis- 
charging into  the  furnaces,  substantially  as  and  for 
the  purpose  set  forth."  These  patents  were  parted 
with  soon  after  they  were  issued,  but  the  parties 
holding  the  right  so  modified  the  disposition  of  the 
fires  and  introduction  of  the  jets,  that  their  kilns 
never  worked  satisfactorily,  and  the  patent  was  gene- 
rally regarded  as  a  failure.  Had  the  kiln  bean 
arranged  as  patented,  with  an  upright  draft,  its 
success  would  have  been  perfect  at  the  start  The 
control  of  the  original  patents  has  now  reverted  to 
me,  and  with  a  new  patent,  dated  Nov.  23,  1875, 
there  is  secured  every  useful  detail  which  experience 
has  shown  necessary  to  make  the  invention  all  that 
can  be  desired. 

To  show  that  these  statements  are  supported  by 
actual  accomplishments,  I  will  state  that  four  kilns 
havebeenburnedeff  this  last  fail,  for  f'- 
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the  upright  draft,  in  accordance  with  the  patents. 
These  were  small  kilns,  and  were  built  at  toe  Fish 
House  Station,  near  Camden,  by  Mr.  Richard  D. 
Cox,  on  the  yard  of  Mr.  Reeves.  All  four  of  these 
kilns'  were  burned  in  half  the  ordinary  time,  and 
every  brick  was  perfectly  hard.  The  last  kiln  is  now 
standing  for  exhibition,  full  of  bricks  just  as  burned 
off.  There  is  not  a  brick  in  this  kiln,  including  the 
top  platting  courses,  bat  what  is  hard  stretcher. 
It  settled  thirteen  inches,  and  was  burned  in  just 
forty-nine  hours  by  a  man  who  never  burned  a  kiln 
of  bricks  in  his  life. 

A  further  corroboration  of  these  statements  will 
be  found  in  the  fact  that  Profs.  J.  P.  Cooke,  jun., 
andE.  N.  Horsford.of  HarrardUniTersity.examined 
and  reported  favourably  on  the  operation  of  the 
process,  while  the  Mass.  Brick  Co.,  of  Cambridge, 
near  Boston,  have  put  the  kilns  into  operation  with 
great  success.  When  we  consider  that  one  thousand 
of  bricks  is  required,  to  each  seven  or  eight  inhabi- 
tants of  our  cities  per  year,  and  that  over  a  dollar 
per  thousand  in  prioe,  and  a  dollar  per  thousand  in 
quality,  is  saved  by  the  new  kilns,  the  magnitude 
and  the  value  of  this  improvement  is  made  compre- 
hensible to  the  minds  of  all. 


THE  CHB0M0STB0B0SC0PE. 

PROF.  A.  RICCO,  of  Modena,  Italy,  contributes 
the  following  description  of  his  chromostro bo- 
scope  to  the  Scientific  American.  The  two  pulleys, 
a  a,  are  made  to  turn  together  by  means  of  the 


crank,  and  communicate  their  motion  by  means  of 
endless  cords  to  the  wheels,  b,  to  which  are  attached 
two  discs  of  cardboard.  A,  B.  In  the  anterior  disk 
are  eight  holes,  containing  little  glass  windows  of 
different  colours.  The  disc,  B,  has  a  white  design  on 
black  ground.  The  best  way  to  make  the  design  is 
to  cut  it  out  of  the  black  card-board  and  to  place 
oiled  white  tracing  paper  behind  the  latter.  On 
keeping  the  eye  at  a  point  whioh  the  apertures 
successively  pass,  and  looking  at  the  design  through 
them,  a  coloured  image  will  be  produced  by  each  one 
as  it  passes,  and  this  image  will  remain  on  the  retina, 
by  persistence  of  vision,  long  enough  to  make  the 
design  appear  multiplied  symmetrically  about  the 
centre  with  great  brilliancy  of  colours.  If  now 
the  figures,  of  whioh  the  design  consists,  are  made 
to  change  successively  in  form  and  position,  as  in 
Plateau  s  phenakistoscope,  the  surprising  effects  of 
the  graceful  motions  of  the  images  in  that  apparatus 
will  be  combined  with  a  splendid  colouration. 

Even  by  simply  putting  coloured  glasses  in  the 
apertures  of  the  phenakistoscope,  and  using  white 
designs  on  a  black  ground,  similar  results  are 
obtained  ;  they  are  less  brilliant,  however,  because, 
as  is  well  known,  the  design  in  that  instrument  is 
placed  on  the  perforated  dise  itself,  and  we  look 
through  the  latter  at  the  reflection  of  the  design  in  a 
mirror  in  front  of  the  apparatus.  Of  course  light  is 
lost  by  the  reflection. 

If  it  is  desired  to  project  thr.  images  of  the  chro- 
mes trobos  cope  on  a  screen,  the  arrangement  re- 
presented in  Fig.  2  may  be  employed. 

By  turning  the  wheel,  A,  we  set  in  rotation  the 
disc.  B,  which  contains  sectors  of  coloured  glass. 


Together  with  this  disc,  the  wheel,  C,  turns,  on  the 
circumference  of  whioh  rests  a  disc,  D,  which  may 
be  either  perforated  or  painted  black  on  colourless 
glass.  The  wheel,  C,  and  the  disc,  D,  turn  to- 
gether by  friction  gearing.  The  pulley,  E,  which, 
together  with  two  others,  keeps  the  disc  in  place,  is 
moveable,  so  that  the  disc  can  be  taken  ont  and  re- 
placed by  another,  like  the  slides  of  a  magic  lantern, 
while  the  other  parts  of  the  apparatus  may  remain 
in  undisturbed  connection  with  the  lantern. 


AN  IMPEOVED  LUBBICATOB, 

ALTHOUGH  there  are  almost  as  many  kinds 
of  lubricators  as  there  are  varieties  of 
journals  to  which  they  are  applied,  it  is  pro- 
bable that  for  general  purposes  the  well- 
known  needle  lubricator  is  unsurpassed  for 
efficiency  and  simplicity.  A  patent  has 
recently  been  obtained  by  Messrs.  Burnett  and 
Hornsby,  of  Spennymoor,  for  an  improved 
lubricator,  which,  acting  on  a  modification  of 
the  principle  of  the  needle  lubricator,  promisee 
to  yield  good  results  in  many  situations.  We 
believe  it  was  specially  designed  for  lubricating 
the  journals  of  coal-tubs  and  similar  waggons, 
but  a  glance  at  the  accompanying  diagram  will 
show  that  it  is  also  applicable  to  any  form  of 
journal.  It  consists  of  a  closed  vessel  with  a 
neck  or  a  bent  passage,  as  the  case  may  be, 
leading  to  the  shaft  or  other  moving  surface 
requiring  lubrication.  In  this  neck  a  ball  is 
placed,  fitting  closely  but  loosely,  in  such  a 
manner  that  it  can  readily  revolve  when  set  in 
motion  by  frictional  contact  with  the  journal, 


rapidly  or  slowly  in  accordance  with  the  speed  of 
the  revolving  surface  in  contact.  The  ball  re- 
volves against  another  ball  or  a  pad  or  cushion  in 
the  passageor  interiorof  the  neck ;  the  oil  or  other 
lubricant  is  thus  transferred  from  the  pad  to 
the  ball,  and  thence  to  the  part  to  be  lubricated. 
The  vessel  may  be  made  wholly  or  partly  of 
glass,  to  enable  the  quantity  of  oil  or  other 
lubricant  to  be  observed  from  the  outside,  and 
the  balls  may  be  of  hard  wood,  china,  glass, 
metal,  or  other  suitable  material. 

In  the  diagram,  a  lubricator  suitable  for  shaft- 
ingand  journalsof  various  kinds  is  shown  in  verti- 
cal section.  The  oil  chamber  is  made  of  glass,  the 
lower  part  or  neck  is  of  brass,  and  is  screwed  or 
fitted  into  a  corresponding  hole  in  the  pluromer 
block,  connecting-rod  end,  or  other  part  of 
machinery;  the  ball.  A,  is  in  contact  with  the 
shaft,  crank  pin,  cross-head  pin.or  other  friction, 
bearing  surface,  and  thus  receives  more  or  less 
revolving  motion  therefrom.  The  neck  is 
formed  with  a  passage  communicating  with  the 
oil-chamber.  On  the  ball.  A,  rests  a  pad,  B, 
which  may  be  ball-shaped  or  otherwise;  a 
screwed  stopper  closes  the  filling  hole.  Instead 
of  one  ball,  two  or  more  superposed,  and  in 
frictional  contact  with  one  another,  may  be  ap- 
plied in  the  neck  or  passage,  C.  Instead  of  balk, 
rollers  may  be  used,  but  the  inventors  prefer 
the  former.  Besides  the  general  construction 
of  the  lubricator  shown,  the  patentees  claim 
the  application  of  glass  to  axle-box  lubricators 
constructed  substantially  as  shown  in  their 
specification. 


PRACTICAL  MECHANI8JL#— XLIV. 

Marking  off  Slide  Valves  and  Cylinder  Ports. 

IF,  in  marking  off  a  set  of  cylinder  ports  and  a 
side  valve  for  the  same,  we  are  provided  with  a 
detail  drawing,  wa  have  no  option,  of  course,  as  to 
their  proportions  ;  but  if,  on  the  other  hand,  we  have 
liberty  to  proportion  the  same,  we  have  to  consider 
the  following  : — If  we  make  the  slide  valve  to  com 
the  ports  without  having  any  steam  lap,  the  exhaust 
will  not  be  sufficiently  free,  and  there  will  be  a  back 

[treasure  upon  the  engine.  The  amount  of  steam 
ap  necessary  to  prevent  back  pressure  will  be  an 
amount  equal  to  one-quarter  of  the  width  of  the 
steam  port  in  a  slowly  running  engine,  and  equal  to 
about  three  quarters  of  the  width  of  the  steam  port 
in  a  fast  running  engine.  H  it  is  incumbent  that 
the  valve  have  no  steam  lap,  or  an  amount  of  sock 
lap  equal  to  or  less  than  one-quarter  of  the  width  of 
the  steam  port,  we  may  make  the  cylinder  exhaust 
port  about  one  and  three  quarters  as  wide  as  the 
steam  port,  which  will  be  sufficient  to  maintain,  at 
all  parts  of  the  stroke,  an  exhaust  opening  in  the 
cylinder  exhaust  port  equal  to  that  obtaining  in  the 
steam  port  acting  (at  the  same  point  of  the  stroke)  u 
an  exhaust  port :  the  object  of  narrowing  the 
cylinder  exhaust  port  in  this  case  being  to  keep  the 
valve  narrow,  so  that  its  friction  upon  its  seat  ma/ 
be  kept  as  small  as  possible,  in  consequence  of  its 
reduced  area  for  the  steam  to  aot  on,  pi  easing  it  to 
its  seat.  The  beet  results  are  obtained  from  a  slide 
valve  by  giving  it  sufficient  steam  lap  to  cut  off  the 
steam  supply  when  the  piston  has  travelled  ahont 
three  quarters  of  the  length  of  the  stroke ;  if  more 
than  such  an  amount  of  steam  lap  be  given  to  the 
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valve,  its  action  becomes  distorted— that  is,  uneqnsl 
at  and  during  one  stroke  as  compared  to  the  other. 

The  area  of  the  steam  ports  should  be  proporuoned 
by  the  following  rule,  which  is  given  by  Mr.  Jom 
Bourne  in  his  "  Catechism  of  the  Steam  Engine : 
' '  Multiply  the  area  of  the  cylinder  in  square  "Kms.? 
the  speed  of  thepiston  in  feet  per  minute,  and  dime 
the  product  by  4,000-  The  quotient  will  be ithe  ares 
of  each  cylinder  port  in  square  inches."  Thi*  ro~ 
is  a  much  better  one  than  any  which  gives  a  defin" 
and  fixed  proportion  between  the  area  of  the  cyunosr 
and  of  the  steam  port,  because  it  takes  into  con- 
sideration the  quantity  of  steam  required  to  P"~ 
through  the  port  in  a  given  time,  and  increases  us 
area  of  the  port  in  proportion  as  the  speed  ot  w» 
engine  is  increased.    . 

Having  determined  the  dimensions  and  proponw™ 
of  our  ports  and  valve,  we  proceed  as  follows u 
Beginning  with  the  cylinder,  we  place  in  the 
port  a  centre-piece,  as  shown  in  Fig.  2«»  »  wBrJ 
A  represents  the  steam  port,  B  B  the  Jljj?a* 
exhaust  port,  and  C  the  oentre-pieoe  wedgea  « 
fastened  therein.  In  the  centre  of  the  posinw 
intended  for  the  ports,  we  mark  upon  "••^Spl 
piece  the  centre  line,  D,  and  from  the  points,  B*t 
we  mark  with  the  compasses  the  segments  of  cirw- 
from  which  the  width  of  the  steam  ports,  ex&M"; 
port,  and  bridges  are  marked,  the  lines  bemg  *»w. 
by  the  aid  of  a  straight  edge.  We  mark  the  ends* 
the  ports  by  the  aid  of  a  straight  edge  and  square. 
To  mark  off  the  valve,  we  may  either  plane  op  * 
of  the  edsres  and  mark  the  lines  by  the  ■■JJ 
square,  allowing  nn  equal  amount  tobet**^ 
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each  side  of  the  exhaust  port,  or  we  may  place  a 
centre-piere  in  the  exhaust  port  of  the  ralre,  and 
perform  all  the  marking-off  before  any  of  the  planing 
u  done,  the  operation  being  shown  in  Fig.  242. 
From  A  to  B  is  the  width  of  the  exhaust  port  of  the 
voire,  and  from  C  to  D  on  each  side  is  the  lap  of  the 
fairs. 

It  is  fonnd  that  ralre- seats  (the  cylinder  faces  on 
which  the  valres  slide)  will  hare,  when  they  become 
worn,  a  groove  out  across  the  bridges  between  the 
ports  and  extending  along  the  face  beyond  on  each 
side,  running  close  to  the  edge  of  the  ports,  and  at 
ri£fat  angles  to  the  lengths  of  the  ports.  To  pro- 
mt the  formation  of  this  croore,  it  is  fonnd  neces- 
sary to  drill  in  the  face  of  the  ralre  the  fonr  small 
kola  (say  of  #n.  diameter)  shown  in  Fig.  242,  at  E, 
E,  E,  E,  their  depth  being  about  half  the  thickness 
of  the  ralre. 

To  mark  off  the  back  of  the  ralre  where  the  slide 
spindle  frame  fits,  we  must  stand  it  on  the  marking 
table,  with  the  face  standing  perpendicularly  and  at 
a  right  angle  to  the  face  of  the  table,  and  draw  a 
centre  line  on  the  back  of  the  ralre,  from  which 
lias  we  may  mark  ofT  the  back  of  the  ralre  to  the 
necessary  conformation. 


SCIENTIFIC  SOCIETIES. 

ROYAL  HORTICULTURAL  SOCIETY. 

AT  the  meeting  of  the  Scientific  Committee  of 
this  society  last  week,  A.  Murray,  Esq.,  in  the 
chair,  Mr.  Alfred  Smee  opened  a  discussion  on 

Aphides  and  the  Potato  Disease. 
His  remarks  were  apropos  of  the  observations  made 
at  the  last  meeting,  and  with  special  reference  to 
the  relation  of  fungi  to  the  aphides.  He  held  the 
opinion  that  the  aphides  attack  the  immature  shoots, 
sock  their  juices,  and  so  predispose  them  to  the 
attacks  of  fungi,  which  latter  also  prey  on  the  insect, 
which  by  its  flight  may  disseminate  the  disease.  An 
animated  debate  followed,  Mr.  MoLachlan  and 
others  strongly  controrerting  Mr.  Smee's  riews  as 
to  the  aphides  attacking  weak  growths.  Moisture 
is  prejudicial  to  aphides,  and  hence,  as  the  plant 
(trows  rigorously  under  such  conditions,  the  aphides 
mostly  disappear,  but  those  which  do  remain  become 
covered  with  fungus. 

Mr.  W.  Q.  Smith  said  he  had  examined  about  a 
hundred  more  slides  of  aphides  prepared  by  Mr. 
Smee.  The  insects  did  not  come  from  potato 
plana,  and  they  presented  no  trace  of  the  fungus 
found  upon  the  potato  aphides.  On  the  aphides  from 
apple  leares  Mr.  Smith  had,  however,  detected  a 
large  number  of  nematoid  worms,  which  seemed  to 
be  parasitic  upon  the  dead  insects.  These  worms 
appeared  to  belong  to  the  genus  Anguillula,  and  were 
about  twice  the  size  of  the  nematoid  worms  dis- 
covered by  Mr.  Berkeley  in  the  nodosities  of  diseased 
encumber  roots.  Mr.  Smee  said  the  apple  leares  had 
not  been  touched  with  water,  but  that  the  aphides 
bad  been  taken  direct  from  the  apple  leares  and 
dropped  into  balsam. 

Potato  Disease. 
Mr.  W.  G.  Smith  said,  in  reference  to  this  subject, 
that  he  had  recently  had  an  opportunity  of  ex- 
amining some  fresh  material  sent  to  him  from  Mr. 
C.  Edmund  Broome,  of  Batheaston.  It  appears 
that  Mr.  Broome  put  a  number  of  diseased  potato 
leares  under  a  bell-glass  last  autumn,  with  the 
u«a  of  seeing  what  they  would  ultimately  produce. 
The  leares  are  now  all  in  a  mash,  and  most  of  the 
rtronospora  threads  and  conidia hare  vanished.  The 
Peronospora  has,  howerer,  been  replaced  by  an 
immense  number  of  resting-spores,  identical  with  the 
hodies  described  and  illustrated  by  Mr.  Smith  in  the 
Gardeners*  Chronicle.  Mr.  Broome's  resting-spores 
>how  a  tendency  to  become  echinulate,  or  corered 
with  small  knots.  They  are  brown  in  colour,  with 
three  distinct  coats,  and,  like  the  similar  bodies  dis- 
covered by  Mr.  8mith,  they  are  still  hibernating.  As 
*ooo  as  these  resting-spores  show  signs  of  renewed 
*cnrity  and  life,  experiments  will  be  made  with 
them  on  sound  potatoes. 


CaaMT  »*OR  Frxiwo  Indiarubbsr  to  Metal, 
*c.—A  good  cement,  that  will  render  indiarubberia 
say  form  adherent  to  glass  or  metal,  is  oft-times  a 
wderatum  with  photographers,  and  in  the 
rolyUchnwhes  Journal  for  last  month  there  is  a 
«mple  recipe  given  for  the  preparation  ef  such  a 
compound.  Some  shellac  is  pulTerised,  and  then 
Miteued  in  ten  times  its  weight  of  strong  ammonia, 
J>Weby  a  transparent  mass  is  obtained,  which 
"•comes  fluid  after  keeping  some  little  time,  without 
the  use  of  hot  water.  In  three  or  four  weeks  the 
"Mxture  is  perfectly  liquid,  and.  when  applied,  it 
will  be  found  to  soften  the  rubber.  We  are  told 
•oat  the  rubber  hardens  as  soon  as  the  ammonia 
m*  mporated  again,  and  thus  becomes  impervious 
both  to  g»»es  and  to  liquids.  For  oementing  the 
"t»ner  sheet,  or  the  material  in  any  shape,  to  metal, 
andother  such  surfaces,  this  cement  is 
snosjgty  recommended. 


SCIENTIFIC  NEWS. 

DR.  ANDREWS,  of  Belfast,  has  been  nomi- 
nated by  the  Council  of  the  British  Asso- 
ciation for  the  Advancement  of  Science  as 
president  for  the  session  which  opens  at  Glas- 
gow in  August  next.  Sir  E.  Christison,  the 
president-elect,  is,  we  are  sorry  to  learn,  in  too 
delicate  a  state  of  health  to  contemplate  the 
duties  of  the  post  without  misgivings,  and  has 
accordingly  resigned. 

Dr.  D.  Ferrier  has  discovered  what  pro- 
mises to  be  a  specific  remedy  for  "  cold  in  the 
head."  Take  of  trisnitrate  of  bismuth,  6 
drachms;  acacia  powder,  2  drachms;  hydro- 
chlorate  of  morphia,  2  grains ;  reduce  to  as  fine 
a  powder  as  possible  and  use  as  snuff.  The 
bismuth  is  the  active  agent ;  taken  in  repeated 
pinches,  inhaling  strongly  so  as  to  draw  it  well 
up  into  the  nose,  the  tickling  and  sneezing  is 
stopped,  and  next  day  all  traces  of  coryza  will 
have  disappeared.  Such,  at  least,  is  Dr. 
Ferrier's  experience,  and  experiments  upon 
others  have  confirmed  it. 

The  proposal  of  M.  Leverrier,  to  furnish 
colliery  managers  and  others  with  early  in- 
timation of  probable  falls  in  the  barometer,  is 
about  to  be  carried  out  in  a  different  way  in 
this  country,  for  Mr.  Lake  informs  us  that  he 
expects,  in  the  course  of  a  few  weeks,  to  place 
before  the  public  a  small  brochure,  to  assist 
colliery  managers,  mariners,  and  others  to 
calculate  the  probabilities  of  a  fall  in  the 
barometer,  as  a  temporary  measure  pending 
tho  completion  of  a  larger  work  in  reference  to 
the  same  subject,  the  general  principles  of  which, 
based  on  the  electro-magnetio  condition  of  the 
heavenly  bodies,  have  already  appeared  in  our 
columns. 

Lieut.  Armit,  R.N.,  has  been  enlightening 
the  readers  of  the  Hour  with  his  views  on 
meteorology,  and,  as  they  are  printed  in  large 
type,  we  presume  our  contemporary  thinks 
they  are  worth  publishing.  In  a  recent  effusion 
Lieut.  Armit  says: — "The  iron  'rusts,'  it 
crumbles  into  dust,  and  nothing  but  what  has 
been  named  'oxide  of  iron'  remains.  The 
pure  metal  has  been  volatilised  and  absorbed 
by  the  atmosphere.  The  latter,  however,  re- 
turns the  metal  to  the  oxide  on  its  being  sub- 
jected to  great  heat,  such  as  that  of  a  furnace." 
Evidently  Lieut.  Armit  has  original  views  in 
chemistry  as  well  as  in  meteorology. 

Another  new  planet  (No.  161)  was  discovered 
by  Prof.  Watson,  at  Ann  Arbor  (U.S.),  on  the 
19th  inst. 

Mr.  H.  R.  Lack,  who  has  succeeded  Mr.  B. 
Woodcraft  at  the  Patent-office,  is  about  to 
make  considerable  changes,  amongst  others  in 
the  character  of  the  printed  specifications.  It 
is  well  known  that  the  drawings  attached  to 
the  specifications  are  reproduced  by  litho- 
graphy, but  Mr.  Lack  thinks  that  these  can  be 
reproduced  better  by  photography — t.e.,  we 
presume  the  original  drawings  will  be  copied 
by  the  photolithographic  process,  and  thus 
save  the  labour  of  the  clerks  in  the  office  who 
have  hitherto  superintended  the  preparation  of 
tracings  for  the  use  of  the  lithographers.  The 
specifications  are  also  to  be  printed  in  a 
cheaper  form  than  that  which  at  present 
prevails. 

The  Turners'  Company  this  year  offer  prizes 
for  pottery,  diamonds,  and  hand  turning  in 
wood  (hard  and  soft).  The  Baroness  Coutts 
has  placed  JB50  at  the  disposal  of  the  court  for 
division  amongst  the  competitors  in  the 
diamond-cutting  and  polishing  class,  and  sums 
of  money  will  be  divided  amongst  the  unsuc- 
cessful competitors. 

The  Institution  of  Mechanical  Engineers 
will  meet  at  the  Institution  of  Civil  Engineers 
on  the  3rd  and  4th  of  May,  with  Mr.  T. 
Hawksley  as  president.  Amongst  the  papers 
to  be  read  are  one  on  "  The  Lancashire  Boiler," 
by  Mr.  L.  E.  Fletcher ;  and  one  by  Mr.  Eastern 
on  "  The  Yield  of  Wells  sunk  in  the  Chalk  of 
the  London  Basin." 

On  Thursday  last  week,  according  to  the 
Midland  Counties  Eajrrets  the  inhabitants  of 
the  neighbourhood  of  the  Wrekin  were  startled 
by  a  rumbling  noise  and  an  explosion.  Bain 
was  falling  heavily,  but  there  was  neither 


thunder  nor  lightning.  About  an  hour  after 
the  explosion  Mr.  G.  Brooks  found  in  a  field 
about  a  mile  north  of  C  rudging ton  station  a 
meteoric  stone  weighing  about  81b.  It  had  pene- 
trated to  a  depth  of  18in .,  through  4in.  of  soil  and 
14m.  of  stiff  clay.  The  meteorolite  is  at 
present  in  the  hands  of  Mr.  Gibbons,  of  Wol- 
verhampton, who  intends  to  submit  it  to  the 
Birmingham  Natural  History  Society. 

A  new  form  of  paddle-wheel  (As ton's  patent) 
was  tried  last  week  on  one  of  the  floating  fire- 
engines  in  the  Thames  with  the  result  of  in 
creasing  the  speed  from  7*3  to  9' 7  miles  on  hour 
with  the  "  same  consumption  of  coal."  The 
wheel  is  simply  a  spoke  wheel,  with  blades 
3ft.  long  and  7in.  broad,  affixed  to  the  spokes. 
The  blades  are  fully  immersed  when  in  proper 
trim,  and  are  so  placed  that  the  broken  water 
runs  clear  of  the  vessel's  sides.  The  wheels 
can,  however,  be  brought  closer  in  and  thus 
obviate  the  necessity  of  the  wide  paddle-boxes, 
or  they  may,  as  Mr.  Aston  suggests,  be  built 
almost  into  the  lines  of  the  vessel. 

A  number  of  gentlemen  interested  in  the 
supply  of  food,  or  connected  with  the  colonies, 
met  last  week  in  the  City  to  partake  of 
luncheon  prepared  from  meat  preserved  by  a 
new  process,  and  coming  from  different  parts. 
The  cost  of  preservation  was  stated  to  be  about 
Is.  6d.  a  cwt.,  no  "  chemicals  "  being  used,  or 
any  injurious  substance.  The  meat  served 
had  been  in  tins  eight  months,  and  had  been 
tested  for  a  month  at  90°  Fahr.  without  failing. 

A  tunnel  is  to  be  driven  under  the  Thames 
to  connect  Woolwich  with  the  opposite  shore. 
It  will  be  for  foot  passengers  only,  but  of  suffi- 
cient width  to  admit  of  five  walking  abreast. 

Experiments  with  the  Waterwitch  are  to  be 
resumed,  and,  if  they  are  successful  in  improv- 
ing the  speed,  this  class  of  vessel  will  probably 
be  largely  employed  in  the  future.  Hod  the 
Vanguard  been  fitted  with  s  Buthven  pro- 
peller, it  is  probable  that  she  might  have  been 
kept  afloat  long  enough  to  have  reached  a 
harbour,  or,  at  all  events,  to  have  found  shallow 
water.  The  vessel  and  her  machinery  will  bo 
found  illustrated  and  described  in  page  161, 

Vol.  rv. 

The  Council  of  the  Royal  College  of  Sur- 
geons have  resolved  "that  Mesdames  Jex- 
Blake,  Thorne,  and  Peochey  should  be  informed 
that,  the  members  of  the  Board  of  Examiners 
in  Midwifery  having  resigned  their  offices,  the 
Council  are  obliged  to  postpone  the  holding  of 
examinations  for  certificates  of  qualification  in 
midwifery."  In  other  words,  the  unionists 
have  struck. 

Two  novelties  were  announced  at  the  last 
meeting  of  the  Royal  Society  of  Edinburgh « 
the  one,  a  new  galvanic  battery,  said  to  be 
superior  to  the  gravitation  battery  of  Sir  Wm. 
Thomson;  the  other — a  method  of  mixing 
oxygen  and  hydrogen  in  the  lantern,  by  which 
all  danger  is  removed,  the  invention  of  Mr. 
Craig,  of  Glasgow — was  mentioned  by  Prof. 
Nicholson,  who  was  using  it  in  the  lantern 
illustrations  of  a  paper  on  some  new  palaeozoic 
corals. 

M.  Paul  Bert  is  making  good  use  of  his  prize, 
for  he  has  founded  one  of  600  francs,  to  be 
awarded  at  the  end  of  this  year,  by  the  Aerial 
Navigation  Society  of  Paris,  to  the  author  of 
the  best  memoir  on  the  mechanical  and  scien- 
tific methods  of  preserving  the  life  of  aeronauts 
and  explorers  in  highly-rarefied  atmospheres. 

A  good  imitation  of  sun-spots  may,  accord- 
ing to  M.  Plant*,  be  obtained,  if  the  two 
electrodes  of  one  of  his  secondary  batteries  be 
brought  to  the  opposite  sides  (and  at  different 
points)  of  a  sheet  of  filtering  paper  that  has 
been  moistened  with  saline  solution.  The 
negative  pole  is  first  connected,  then,  on  bring- 
ing the  positive  pole  near,  a  sort  of  crater, 
with  torn  projecting  border,  is  formed,  and 
this,  viewed  from  its  sunken  side,  is  quite  like 
a  solar  spot.  Light  and  vapour  accompany  the 
phenomenon,  and  the  positive  electrode  be- 
comes covered  with  a  sort  of  magma.  M. 
Plants  was  further  led  to  study  the  form  of 
the  incandescent  globules  produced  by  fusing 
a  thick  metallic  wire  with  a  strong  electric 
current  of  quantity.  Tho  incandescent  surface 
is  undulating,  and  presents  numerous  "  spots," 
the  result  of  gas-bubbles  from  the  interior ;  one 
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may  distinguish  in  these  an  umbra,  a  penum- 
bra, and  a  bright  part ;  they  pierce  the  liquid, 
ejecting  incandescent  particles.  The  cooled 
globules  are  hollow,  and  their  envelope  is 
thinner  the  more  gas  the  metal  holds  in  com. 
bination.  These  phenomena,  the  author  con- 
siders, throw  some  light  on  the  constitution  of 
the  sun. 

Attention  has  lately  been  called  by  M.  Legrip, 
of  the  French  Society  de  Pharmacie,  to  the 
phenomena  which  occur  when  a  plant  organ  is 
subjected  to  the  direct  action  of  ether.  Thus 
let  a  green  leaf  be  rolled  up  in  a  test  tube  that 
has  several  holes  made  in  it,  and  the  tube  sus- 
pended in  a  olosed  vessel  containing  sulphuric 
ether.  After  some  time  the  ether  colours 
green,  with  progressive  intensity,  while  the 
leaf  loses  its  colour,  and  the  liquids  which  it 
contained  escape,  in  brownish  drops,  by  the 
perforations,  to  condense  at  the  bottom  of  the 
larger  vessel.  At  length  the  pale  discoloured 
lea?  is  found  to  be  floating  in  ether  charged 
with  chlorophyll,  and  all  the  vegetable  prin- 
ciples are  deposited  or  dissolved  in  the  aqueous 
liquid  forming  the  lowest  layer  in  the  vessel. 
M.  Legrip  thinks  the  function  of  the  ether  of 
a  twofold  nature — dissolution  on  the  one  hand, 
and  expulsion  on  the  other.  He  proposes,  for 
the  process,  the  name  diatheralyna,  and  he 
says  it  is  certain  to  furnish  vegetable  extracts 
in  8m  all  volume,  and  a  high  state  of  purity. 
The  investigation  of  the  immediate  principles 
of  plants  is  facilitated,  inasmuch  as  these  ele- 
ments do  not  undergo  any  alteration  during 
their  separation. 

The  recent  terrible  accident  at  the  Jabin  pits 
in  France  presents  many  points  that  are  scien- 
tifically instructive,  rhus,  after  the  cata- 
strophe, there  were  found  adherent  crusts  of 
coke  in  all  the  galleries  in  which  there  was  coal, 
but  nowhere  in  the  rocky  galleries.  This  coke 
was  evidently  from  combustion  of  coal,  and 
M.  Biembault  points  out  that  fine  impalpable 
coal-dust  suspended  in  air  is  explosible.  He 
thinks  it  probable  that  a  little  fire-damp  was 
first  inflamed,  at  some  point,  and  this  inflamed 
the  dust  which  exploded  as  its  gases  were 
liberated  at  a  high  temperature.  Remarking 
on  the  effects  of  fire-damp  explosions  on  miners, 
M.  Biembault  states  that  where  the  men  are 
in  the  explosive  atmosphere  at  the  time  it  is 
inflamed,  the  flame  penetrates  into  their 
bronchial  passages;  the  air  contained  in  the 
miner's  lungs  forms  part  of  the  explosive  at- 
mosphere, and  is  exploded  along  with  it.  He 
had  formerly  verified  this  by  observation,  find- 
ing the  mucous  coat  of  the  bronchia  burnt. 
In  the  victims  of  the  recent  accident,  that 
were  examined,  there  were  no  internal  burns, 
but  this  is  not  surprising,  because  most  of  them 
bad  been  killed  in  galleries  where  the  air  was 
good.  But  there  was  abundant  evidence  of 
the  penetration  of  coal-dust  into  the  lungs. 
After  six  years'  continuous  labour  in  pits,  the 
miner's  lungs  are  somewhat  altered  in  colour ; 
in  twelve  years  they  are  bluish ;  in  seventeen, 
uniformly  black ;  and,  after  twenty  years,  func- 
tional disorders  appear,  and  health  and  life 
are  lost. 

A  useful  summary  of  the  progress  of  geolo- 
gical science  during  the  years  1874  and  1875, 
by  MM.  Del  esse  and  De  Lapparent,  appears 
in  the  AnnaUt  des  Mints  (6th  number  for  1875). 
We  also  note  in  the  Monitewr  Scientifiqne  a 
review  of  recent  researches  in  physics,  by  M. 
Badan,  including  phenomena  produced  by  con- 
currence of  musical  sounds,  tuning-forks  with 
variable  sound,  anomalous  dispersion,  and  rela- 
tions between  light  and  electricity. 

In  order  to  ascertain  whether  the  colour  of 
rain  gauges  has  any  effect  on  the  quantity  of 
the  measured  precipitate,  M.  Wild  recently 
made  some  experiments — first,  by  pouring 
equal  quantities  of  water  into  three  gauges, 
one  of  which  was  painted  black,  another  white, 
while  the  third  was  not  painted,  exposing  them 
on  dry  days,  and  observing  after  some  time  the 
quantity  of  water  in  the  gauges.  The  black 
gauge  had  lost  a  quantity  of  water  correspond- 
ing to  0  07mm.;  the  white,  0  09mm.;  the 
blank,  0  52mm.  In  a  second  series  of  experi- 
ments the  falling  rain  was  measured  in  the 
black  and  white  gauges.  It  appeared  that 
there  was  a  difference  of  about  1  per  cent.,  the 
black-painted  gauge  showing  less  rain  than 


the  white.  But,  since  rain-gauges,  even  when 
near  one  another,  differ  in  their  indications,  M. 
Wild  considers  that  the  influence  of  colour  of 
gauge  is,  at  least  in  one  (German)  climate,  ex- 
tremely ntna.11- 

The  opinion  generally  received  hitherto,  that 
copper  and  its  combinations  are  poisonous  in 
the  ordinary  conditions  of  life,  and  may  be 
fatal  in  their  results,  would  appear  (from  a 
thesis  recently  published  by  Dr.  Galippe)  to  be 
incorrect.  In  all  his  experiments  the  copper 
introduced  into  the  system  (of  dogs),  whether 
in  weak  or  in  strong  doses,  with  the  food,  or 
given  by  injection,  never  resulted  in  fatal 
poisoning,  but  only  sometimes  acted  as  an 
emetic.  This  result,  if  (as  seems  fair)  it  may 
be  extended  to  man,  is  of  considerable  import- 
ance from  a  medico-legal  point  of  view.  Slow 
poisoning  by  cupric  salts  Dr.  Galippe  does  not 
think  possible,  and  acute  poisoning,  except, 
perhaps,  in  the  case  of  suicide,  cannot  be 
realised,  on  account  of  the  horrible  taste  of 
copper  compounds  and  their  strong  emetic  pro- 
perties. 

Experiments  have  lately  been  made  in  Paris 
on  the  lighting  of  the  large  halls  of  railway 
stations  by  means  of  Gramme's  magneto- 
electric  machines.  From  the  numerical  re- 
suite  tabulated  (Comptes  Rendut,  10th  April), 
M.  Trcsca's  observation  is  confirmed,  that  the 
force  necessary  to  produce  unit  of  electric 
light,  or  100  Carcel  burners,  increases  very 
quickly  as  the  total  quantity  of  light  diminishes. 
The  force  necessary  to  cause  the  formation  of 
the  voltaic  arc  is  about  10  per  cent,  greater 
than  when  the  carbon  points  are  in  contact.  A 
little  more  force  was  necessary  with  carbons 
of  0-009m.  than  with  those  of  0  007m.  The 
force  varies  little  with  the  types  of  50, 100,  or 
150  burners.  Comparing  the  expense  of 
electric  lighting  with  that  of  gas  lighting,  the 
former  is  shown  to  be  only  about  a  fifth  or  a 
seventh  of  the  latter.  In  stations  lighted  by 
only  one  electric  lamp,  the  shadows  that  were 
cast  were  observed  to  be  troublesome,  and  it  is 
recommended  that  there  should,  in  meet  cases, 
be  two  lamps  which  may  lessen  each  other's 
shadows.  To  avoid  the  datriing  effect,  the 
voltaic  arc  is  inclosed  in  a  globe  of  white 
ground  glass.  The  rays  passing  upwards  are 
returned  by  a  reflector. 

In  Algeria,  so  it  is  stated  in  the  journals, 
there  is  a  river  of  genuine  ink.  It  is  formed 
by  the  union  of  two  streams — one  coming  from 
a  region  of  ferruginous  soil,  the  other  draining 
a  peat  swamp.  The  water  of  the  former  is 
strongly  impregnated  with  iron ;  that  of  the 
latter  with  gallic  acid.  When  the  two  waters 
mingle,  the  acid  of  the  one  unites  with  the 
iron  of  the  other,  forming  a  true  ink. 

The  stomata  on  the  leaves  of  plants  are 
generally  found  on  the  under  side,  and  it  is 
commonly  supposed  that  they  must  be  there, 
and  that  they  could  not  perform  their  essential 
functions  if  they  were  exposed  to  direct  sun- 
light. It  is  sometimes  stated  that  if  such 
leaves  were  turned  round  and  compelled  to 
remain  in  this  position  the  plant  would  die. 
An  American  observer,  Mr.  Meehan,  has 
notioed  some  things  which  seem  to  require 
a  modification  of  this  view.  In  a  small  tree  of 
maple  (Acer  pseudo  platanus)  grown  from  seed 
and  three  years  old,  the  leaves  were  in  the 
reversed  position.  At  first  they  had  been 
normal,  but  they  had  turned  round.  In  a 
young  oak,  further,  the  leaves  had  a  vertical 
position ;  and  this  is  also  the  case  with  a  great 
number  of'  Proteacero  and  Myrtacea?,  of  South 
Africa  and  Australia ;  the  Eucalyptus  globulus 
being  the  best  example,  and  it  is  said  these 
leaves  have  stomata  on  both  sides,  and  that 
through  the  effort  of  these  organs  to  turn  to 
earth  there  is  vertical  equilibrium,  and  neither 
side  has  an  advantage.  But  the  case  of  the 
maple  cannot  be  thus  explained,  and  the 
stomata  were  found  only  on  one  side,  and  that 
the  normal. 


Skxtch  or  thi  Geology  or  thx  Wkald  or 
Subskx  and  Kbnt.— Ebrata.— Page  139,  col.  1, 
1.  27  from  top,  for  "sand"  read  "mod;"  col.  1, 
J.  4  from  bottom,  for  "  centre  bed  "  read  "  centre 
of  the  bod ;"  col.  3, 1.  59  from  top,  for  "  are  there 
reduced  "  read  "  are  on  being  reduced. "  Page  140, 
col.  1. 1.  24  from  top,  for  "  ramble  "  read  "  hobble ;" 
col.  1,  1.  16  from  bottom,  for  "letting  off"  read 
"  telling  of ."— CmrrtrgjoN. 


LETTERS  TO  THE  EDITOB. 


[Wo  *•  wot  XoU  wrwlwi  rtrfxmotbU  for  Ou  wftoMm 
our  oorr—pondnU.  T\*  Editor  Ttp*dfvMt)  rtr^a—k  tkat  «£ 
mmmwUoah'owi  aaewld  bo  drawn  wp  —  bfMpt  as  pmibtt.] 

M  ssassnaasesstsas  sfcoaM  bo  mUrmmi  to  Mb  JMtorrfflU 
Bxeuas  Mjmhaxm.  81.  Tasietcae  strut,  OWwt  mim, 
W.C. 

AU  Cti-jum  ami  PowLoJU*  Oritrt  to  bo  wmio  aayaHi  » 
J.  pABSMoaa  Knwaaoa. 

V  '*  tofaoMUiU  rofomuo,  OorrtopondmU,  worn 
quaking  of  any  LttUr  preciously  imoorUd,  will  Mm-  ty 
■w»U<m»n$  th4  rvumbvr  of  tte  LttUr,  at  tc*U  ai  Qtopaetot 
which  it  ajrptart. 

I  would  hare  everyone  write  what  he  know*,  and  at 
much  aa  he  know*,  hat  no  more;  and  that  not  la  this 
only,  bat  in  all  other  subject*:  For  such  apsnoe  mj 
hare  some  particular  knowledge  and  experience  at  U» 
nature  of  >uoh  a  person  or  ■una  a  foentein,  that  u  to 
other  things,  knows  no  more  than  what  everybody  im, 
and  jet.  to  keep  a  clutter  with  thi.  little  pittance  of  kit, 
will  undertake  to  write  the  whole  body  of  phyticta :  arioe 
from  whence  great  inoonrenienoea  derive  their  original." 
— Mentoione*s  Aaase, 


MOTION. 
[10808.] — With  "Sigma'a"  rigorous  dannncie- 
tion  of  awthetto  cant  I  cordially  agree— the  true 
object  of  art  in  colour  and  form  being  to  please 
the  eye,  and  not  to  aatiafy  a  squeamish  conscience  ■ 
but  his  strictures  upon  my  letter  on  motion  inrite 
two  or  three  observations,  of  which,  however,  I 
shall  make  but  one. 

'*  Sigma"  evidently  mistakes  the  general  scope  of 
my  letter,  which  was  simply  to  inculcate  tat 
necessity  of  extreme  caution  in  the  definition  and 
use  of  important  terms,  to  show  the  possible  ad- 
vantage of  sometimes  suspecting  ourselves  of 
ignorance  where  we  imagine  ourselves  to  be  wise ; 
and,  bearing  in  mind  that  literature  is  the  mirror  m 
which  the  human  mind  can  see  itself ,  to  point  oat 
the  necessity  that  each  word,  bnt  more  especially 
the  important  one,  should  perform  correctly  its  own 
particular  part,  and  reflect  clearly  the  clear  idea 
impressed  upon  it.  That  each  a  caution  is  much 
needed  is  abundantly  proved  in  every  weekly  number 
of  the  Enqlibh  Mxchanic.  And  with  reference 
to  the  ignorant  or  improper  use  of  words  it  might 
be  truly  said  (borrowing;  the  form  of  expression 
from  a  well-known  maxim),  "  Take  care  of  roar 
words  and  your  propositions  will  take  care  of  them- 
selves." Want  of  attention  to  this  particular  bat 
changed  that  which  should  be  a  fertilising  stream  of 
knowledge  into  a  prolific  source  of  the  barrenest  con- 
troversy, and  has  flooded  the  world  with  a  vast  hetero- 
geneous and  impracticable  mass  of  literature, 
which  bewilders  the  earnest  inquirer,  flatten  the 
trifler,  distracts  the  intellect,  robs  us  of  our  Urns 
and  labour  under  fake  pretences,  and  is  productive 
of  nothing  better  than  more  books,  more  books, 
and  still  more  books  !  Oh,  what  a  blessed  thing  it 
would  be  if  a  general  Alexandrian  conflagration 
should  one  day  take  place— it  matters  not  at  whose 
fiat— if  all  the  errors  perpetuated  in  books  could  be 
likewise  made  to  perish  in  the  flames ! — provided  also 
that  the  human  mind,  taking  therefrom  a  new  point 
of  departure,  should  realise  the  fact  that  our  own 
personal  experience  and  observation  constitute  the 
right  hand  of  knowledge,  and  literature  the  kfl 
hand  only  :  provided,  moreover,  that  a  law  should 
be  established,  enacting  that  he  who  teaches  more, 
or  writes  more  than  he  knows  should  bare  the 
same  reward  as  those  who  pnt  chalk  into  our  milk, 
and  unwholesome  drags  into  our  beer. 

"  Konfouciua,"  in  his  criticism  Getter  10728)  of 
my  letter  on  motion,  thinks  I  have  made  several 
random  assertions.  In  this  opinion  he  is  possibly 
correct,  although,  perhaps,  he  has  not  been  quite 
successful  in  discovering  and  pointing  out  the 
weakest  points  in  the  reply  of  my  sage.  And  here 
I  might  as  well  observe  that  I  am  not  in  the  habit 
of  pinning  my  faith  to  the  speculation  which  I  hare 
already  submitted,  or  might  hereafter  submit  for 
the  consideration  of  the  readers  of  "  ours ;"  bat 
that  in  what  I  pnt  forward  I  write  tentatively  and 
suggestively,  aa  one  who  is  intensely  interested  in 
the  great  problems  of  our  existence,  and  is  humbly 
willing  to  perform  his  own  infinitesimal  share  of  the 
work  required  for  their  solution.  Thus,  in  writing 
on  such  a  great  but  impracticable  subject  as  motion, 
it  is  impossible  even  for  a  much  better  man  than 
myself  to  escape  error,  and  I  should  esteem  mT**~ 
extremely  fortunate  if  my  few  paragraphs  contained 
only  one  new  truth  worth  knowing  and  remember- 
ing. But  I  wish  to  point  out  a  distinction  which 
"  Konfouoius"  has  evidently  overlooked  :— Eandom 
assertions  are  merely  conjectures  improvised  for  the 
occasion,  resting  upon  no  basis  of  reason,  sod 
derived  from  no  prerious  train  of  thought  Now 
those  assertions  of  mine  to  whioh  "  Konfoucius 
objects,  are  not  of  this  kind :  but,  inasmuch  as  they 
may  possibly  in  voire  assumptions  which  are  inadmis- 
sible, or,  may  be  illegitimate  inferences  from  ren- 
table facts,  they  may  rightly  come  under  the  deno- 
mination of  fauacie*  which  my  critic  may  r^hteousJy 
transfix  with  point  of  pen.  Although  f  do  not 
indulge  much  in  random  writing,  I  venture  to  say 
that  I  can  put  forth  as  much  speculative  "  rabbis 
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a»  any  other  man,  being  only  too  well  satisfied  if 
my  madness,  like  Hamlet's,  has  a  little  method  in  jt. 

In  the  first  place  "  Konfoucins  "  distinctly  denies 
my  statement  that  the  most  general  definition  of 
motion  must  exclude  all  reference  to  matter.  In 
support  of  my  opinion,  it  may  be  stated  that  it  is 
possible  to  conceive  the  existence  of  motion,  not,  it 
u  true,  as  absolutely  and  totally  independent  of 
matter,  but  under  circumstances  where  material 
body  is  apparently,  and  even  demonstrably  absent, 
as  I  will  show  presently,  and,  therefore,  that  the 
term  motion,  denoting,  as  it  does,  a  condition  com- 
pn-bending  not  only  all  the  phenomena  of  the 
material  universe,  but,  in  addition,  those  embraced 
in  that  shadowy,  impalpable,  and  mysterious 
universe  wherein  the  material  property  of  weight  is 
"  i«nt,  must,  when  truly  defined,  exclude  those  pro- 
xies which  are  either  exclusively  material,  or  ex- 
.lively  immaterial,  and  must  include  those  only 
rbich  are  common  to  both  classes  of  pbeuoinena. 

varying  the  instance  the  reasonableness  of  this 
^omes  obvious ;  an  equilateral  triangle  is  a 
rectilineal  figure ;  so  also  is  the  hexagon ;  but  the 
term  rectilineal  figure  beinar  more  comprehensive 
than  the  other  two,  its  definition  must  not  be 
hampered  with  a  statement  of  properties  peculiar  to 
the  triangle  or  hexagon  ;  or,  again,  it  is  evident  that 
toe  definition  of  the  term  animal  must  exclude  all 
reference  to  the  spinal  column,  although  this  condi- 
tion is  so  generally  present  in  vital  phenomena,  and 
is  never  found  except  in  connection  with  animal 
existences. 

Secondly,  "  Konfoucins  "  is  surprised  that  I  con- 
aider  the  existence  of  matter  as  a  point  admitting  of 
doubt  or  question.  To  this  I  can  only  reply  that  my 
doubt  is  of  long  standing,  and  that  when  the  pres- 
sure of  other  matters  leaves  me  leisure  to  put  my 
thoughts  into  readable  shape,  I  will  show  the  reason 
of  the  doubt  that  is  in  me. 

Lastly,  I  am  asked  to  explain  the  meaning  of  the 
statement,  "motion  is  apparently  of  tentimes  present 
where  the  material  condition  is  absent."    This  I  can 
best  do  by  appealing  to  the  ultimate  sources  of  all 
knowledge — particular  instances.    A  cloud  floats,  at 
a  uniform  rate,  across  the  noon-day  sky,  and  its 
shadow  glides  with  a  varying  velocity  over  the 
diversified  landscape.    Here  we  have  two  separate 
motions — vis.,  that  of  the  floating  aqueous  "  matter," 
and  the  quantity  of  which  is  measured  by  the  pro- 
duct of  the  numbers  expressing  the  weight  and  the 
Telocity  of  the  cloud ;  and,  secondly,  there  is  the 
motion  of  the  shadow  which  has  no  weight,  and, 
therefore,  no  "material"  existence,  it  being,  in 
fact,  but  a  mere  negation  of  activity,  in  a  hypo- 
thetical immaterial  lumiuiferous  fluid,  and  is,  there- 
fore, of  all  existences,  the  most  insubstantial  and 
unreal.   Again  we  are  bound  to  associate  the  idea 
of  motion  with  those  influences  (gravitation,  light, 
heat,  Sec.),  which  are  ever  and  everywhere  pene- 
trating the  abysses  of  heaven  with  such  inconceivable 
velocities ;  but,  although  with  reference  to  these 
interstellar  influences,  the  idea  of  motion  is  neces- 
sarily present,  to  introduce1  the  notion  of  the  actual 
presence  of  matter,  is  to  affirm  its  omnipresence, 
and  absolutely  to  crush  thought  beneath  its  weight. 
Finally,  we  habitually,  and,  as  I  think,  of  necessity 
•peak  of  mental  activities  as  though  they  involved 
a  species  of  motion  ;  but  whether  such  motions  neces- 
sarily involve  material  displacements,  is  a  point 
which  neither  "  Konfoucius  "  nor  myself  can  deter- 
mine. 

Here,  perhaps,  I  ought  to  stop  ;  but  it  amuses  me 
to  note  that  in  his  distaste  for  my  random  asser- 
tions, "Konfoucius,"  in  his  short  excursion  into 
this  subject,  ventures  upon  nothing  more  perilous 
than  the  identical  proposition,  A  is  A.  It  is  true 
that  the  terms  of  the  proposition  are  somewhat, 
though  but  thinly,  disguised,  so  that,  mutatis 
mutandis,  it  reads  Confncius  is  Koufoucius,  but 
it  is  none  the  less  an  identical  proposition,  and  to 
this,  feeling  himself  on  such  safe  ground,  he  seeks 
to  give  greater  emphasis  by  restatement.  Thus  it 
is  laid  down  that  "  motion  is  caused  bythe  continued 
action  of  one  body  upon  another."  Now,  whether 
this  is  a  definition,  or  merely  a  random  assertion 
concerning  the  cause  or  origin  of  motion,  I  will  not 
stay  to  inquire  ;  but  that  it  is  intended  for  a  defini- 
tion appears  a  little  lower  down,  where  itf  stated 
"  motion  is  the  continued  action  of  matter.'  But, 
however,  when  I  seek  for  an  explanation  of  the  term 
"  action,"  I  am  informed  that  it  means  unrest, 
"  activity,"  "change,"  and  that,  in  fact,  it  is 
simply  "  an  equivalent  for  the  term,  motion,  itself," 
so  that  in  the  second  and  more  formal  definition  we 
•re  taoght  the  exceedingly  profound  truth  that 
motion  is  motion. 

There  are  several  other  points  in  the  Confucian 
doctrine  of  motion,  which  leads  me  to  think  that  its 
author  has  not  kept  the  subject  before  him  for  any 
length  of  time,  and  is,  therefore,  hardly  alive  to  the 
difficulties  surrounding  it— as,  for  instance,  when  he 
writes  "we  recognise  two  things,  matter  and 
motion,  the  latter  (of  which  is)  caused  by  the  action 
of  the  former."  A  couple  of  sentences,  which  I 
vulture  to  assert  no  contributor  to  these  columns 
can  either  explain  or  justify,  and  which,  therefore, 
shall  not  attempt  to  controvert. 


Erratum.— In  (letter  10686),  after  the  words 
emit  or  reflect,"  read  the  word  light. 

Aletheus. 


[108091— Though  I  quite  agree  with  Sigma 
(letter  10751,  p.  118)  that  motion  is  not  a  thing  at 
all,  but  only  the  change  of  matter  in  place  or  space, 
he  has,  I  think,  adopted  a  very  strange  meaning  of 
the  term  science  when  he  contends  that  chemistry  is 
the  only  branch  of  natural  knowledge  which  rea  y 
deserves  the  name,  and  that  astronomy  is  really 
only  a  branch  of  abstract  calculations.  Science, 
though,  like  many  other  terms,  it  cannot  be  pre- 
cisely defined  because  it  has  no  exact  limits,  may  be 
described  as  knowledge  at  once  extensive,  well  esta- 
blished, and  reduoed  to  system,  and  certainly  no 
branch  of  knowledge  corresponds  with  that  descrip- 
tion nearly  so  completely  as  does  astronomy.  It  is 
very  extensive— it  is  for  the  most  part  perfectly  well 
established— so  well  that  it  cannot  be  doubted  by 
any  one  who  understands  it  at  all,  while  its  reduc- 
tion to  system  is  for  the  most  part  perfect.  It  is 
true  that  what  may  be  called  the  niceties  of  the 
science  may  bo  open  to  possible  correction— for 
example,  the  exact  distance  of  the  sun  is  not  de- 
cided, but  the  limits  of  possible  error  are  known, 
and  any  possible  correction  of  the  estimated  distance 
can  no  more  prove  astronomy  not  to  be  a  science 
than  would  the  discovery  that  the  combining  pro- 
portion of  some  elementary  body,  or  that  some  sup- 
posed element  is  a  compound,  prove  that  chemistry 
was  not  one. 

The  term  science  cannot  be  exactly  defined  because 
we  cannot  draw  a  precise  line  dividing  science  from 
knowledge  or  science  from  art.  Knowledge  includes 
everything  we  know ;  science  should  be  limited  to 
designate  what  we  know  precisely,  and  in  its  rela- 
tions to  kindred  knowledge.  A  florist  may  have  more 
knowledge  of  the  peculiarities  of  the  flowers  he 
cultivates  than  a  botanist,  but  be  may  not  know 
to  what  other  plants  they  are  allied ,  to  what  family  or 
order  of  plants  they  belong,  and  if  his  knowledge  is 
not  systematic  it  is  not  scienti6c,  but  what  degree 
of  system  is  needed  to  render  it  scientific  is  unde- 
termined. Again,  a  London  cabman  knows  better 
than  the  President  of  the  Royal  Geographical  So- 
ciety the  best  routes  from  any  part  of  the  metropolis 
to  others,  but  Buch  knowledge,  though  extensive 
and  accurate,  is  hardly  geographical.  The  deriva- 
tion of  the  two  words  does  not  help  us  much  to  dis- 
tinguish  their  meaning,  and  it  is  not  clear,  at  least 
tome,  that  the  word  "scientia"  conveyed  to  the 
Roman  a  meaning  different  to  that  conveyed  to  the 
Englishman  by  the  word  knowledge,  but  the  want 
of  another  term  bring  felt  to  designate  the  less 
usual  sort  of  knowledge— a  word  used  by  men  of 
unusual  refinement— was  naturally  introduced,  and 
the  Latin  word,  nearly  but  not  quite  synonymous 
with  knowledge.was  used  to  designate,  what  is  nearly 
but  not  quite  the  same  in  meaning,  the  more  retined 
forms  of  knowledge.  Philo. 


a  quantity  greater  than  any  finite  quantity  that  can 
be  mentioned.    If  "  Ding  an  Sioh '  can  conceive  in 
thought  any  number  of  cubic  feet  which  includes  a 
space  greater  than  the  universe,  and  is  able  to  state 
this  number,  I  shall  be  very  much  astonished.  If 
ho  cannot  do  this  he  must  concede  the  point.  "  Ding 
an  Sich"  seems  to  imagine  that  the  infinity  of  the 
universe  can  only  be  proved  by  actual  measurement, 
but  the  properties  of  numerical  quantities  which  we 
can  establish  by  reasoning  do  not  require  such  a 
verification.   I  may  be  quite  certain  that  two  miles 
contain  twice  as  many  feet  as  one  without  measure- 
ment.   I  quite  agree  with  "Sigma"  that  in  the 
main  the  so-called  science  of  metaphysics  or  ontology 
is  a  very  unprofitable  one.    Existence,  substance, 
and  matter  are  to  me  identical  in  meaning.  They 
imply,  I  conceive,  objects  which  are  or  may  be  the 
subject  of  thought.    If  it  be  said  that  objectivity  or 
the  non-ego  is  not  conceded,  then  is  the  existence  of 
anything  unconceded.    Notwithstanding  the  f  amous 
argument,  "  I  think,  therefore  I  am,"  by  which  the 
"ego"  is  supposed  to  be  established,  our  own 
existence  is  unthinkable,  even  to  ourselves,  except 
as  an  objectivity.    Now  the  subject  matter  of 
metaphysics,  as  of  physics,  isoxistenceor  substance, 
but,  while  physics  deals  with  properties  so-called,  or 
phenomena,  metaphysics  is  supposed  to  investigate 
the  essence  of  existence  as  distinct  from  phenomena. 
But  phenomena  are  alone  cognisable  by  our  intel- 
lects.   Consequently  essence,  or  the  subject-matter 
of  ontology,  is  not  only  uncognisablo.  but,  which  is 
really  the  same  thing,  unthinkable.    How,  thon,  can 
metaphysics  be  a  possible  science  ?  The  most  sensible 
statement  of  the  object  of  ontological  inquiries 
wonld  be  that  it  aims  to  show  the  highest  result 
attainable  is  that  there  oan  never  be  any  result. 
If  we  consider  for  a  moment  an  intelligence  im- 
measurably superior  to  our  own,  we  can  only  con- 
ceive of  this  intelligence  as  being  able  to  cognise 
phenomena,  so  that,  even  to  this  intelligence,  onto- 
logical inquiries  would  be  a«  impossible  as  to  our- 
selves.   If  anything  more  than  the  cognition  of 
phenomena  were  possible  to  an  intelligence  of  auy 
order,  the  word  "intelligence"  in  this  case  must 
have  a  meaning  totally  different  from  anv  we  had 


THE  INFINITY  OF  SPACE. 

[10810.]— Thk  letter  of  "  Ding  an  Sich  "  (10752), 
which  tends  to  the  idea  that  the  /witty  of  space  is 
proven  by  the  advocates  of  infinity,  is  one  which 
cannot  be  allowed  to  pass  without  a  fair  amount  of 
criticism.  Speaking  of  those  who  uphold  the  infinity 
of  space  he  gives  Ws  idea  of  their  doctrine  in  the 
following  words  : — "Move  me  to  a,  there  is  space 
beyond  towards  b ;  move  me  to  6,  there  is  space 
beyond  towards  c  ;  move  me  whither  you  will,  there 
is  space  beyond  towards  »."  "  Therefore,"  says  he, 
"a  +  6  +  c  +  »  =  infinity."  Now,  in  the  fore- 
going he  has  made  one  grand  mistake— namely, 
the  stopping  at  a,  for  he  might  go  on  to  s,  back 
again  to  o,  and  so  through  the  whole  alphabet  again 
and  again  without  approaching  finity.  I  will,  for 
the  time  being,  grant  to  "  Ding  an  8ich  that  space 
is  finite,  and  what  is  the  result?  My  mind  imme- 
diately inquires  where  is  its  commencement  and 
where  its  end  ?  And  to  answer  this  question  I  must 
find  its  boundary,  and  before  I  can  define  its  limits 
I  mast  discover  what  lies  beyond.  Here,  then,  are 
three  fundamental  problems  which  must  be  abso- 
lutely solved  before  the  finity  of  space  is  proven  :— 
(1),  Where  does  it  begin  ?  (2),  Where  is  its  end? 
(3),  What  lies  beyond? 

Now,  I  answer  these  questions  in  the  following 
manner  :  What  cannot  be  conceived  cannot  exist ;  a 
beginning,  end,  or  exterior  to  space  is  inconceiv- 
able—ergo,  non-existent.  To  prove  the  finity  of 
space  is  impossible,  therefore  it  is  infinite.  And  for 
this  conclusion  we  have  logical  reasons.  Finally,  I 
would  recommend  "  Ding  an  Sich  "  to  peruse  care- 
fully the  first  paragraph  of  "  Sigma's  "  letter  (10751) 
on  "  Motion,"  from  which  I  gather  the  following 
axiom :— "  What  is  indefinable  is  incapable  of  em- 
bodiment." Konfouoiua. 

[108110—WrrH  respect  to  letter  10752  I  am  in 
much  the  same  predicament  as  "  Sigma"— that  is, 
I  cannot  flatter  myself  that  I  have  attained  as  yet  to 
a  perfect  comprehension  thereof  .  It  has  often  beeu 
said  thst  infinity  is  incomprehensible,  but  yet  we  must 
attach  some  meaning  to  the  word,  otherwise  we  may 
as  well  cease  to  use  it.    That  meaning  I  take  to  be 


been  accustomed  to  give  to  it,  would  indeed  remain 
without  any  meaning  whatever,  and  would  remain 
without  any  corresponding  idea  connected  there- 
with. When  we  ask  what  is  the  essence  of  matteJ|;» 
or  what  is  matter  simply,  we  are  supposed  to  be 
inquiring,  not  about  the  properties  of  matter,  but 
about  a  sort  of  substratum  which  is  supposed  to 
underlie  or  cause  the  phenomena  :  but  this  sub- 
stratum or  essence  can  only  be  presented  to  any 
intellect  in  the  form  of  a  cognition  of  properties. 
So  that  the  question,  What  is  matter  t  is  really 
equivalent  to  asking  what  are  the  properties  or 
that  substance  which  has  the  properties  of  matter ; 
and  the  metaphysical  question,  so  far  as  it  has  any 
meaning  at  all.  is  identical  with  the  physical  ques- 
tion of  natural  philosophy.  In  short,  we  may  con- 
clude that  there  is  really  no  idea  attached  to  tne 
word  essence.  Here,  like  "  Sigma,"  I  may  seem  to 
have  got  so  deep  into  the  subject  that  I  ceaso  even 
to  be  comprehensible  to  myself,  but  I  submit  that 
this  is  not  my  fault,  but  that  of  the  subject.  I  may 
as  well  take  this  opportunity  of  correcting  two 
misprints  in  my  letter  10754.  At  p.  119  it  ought  to 
read  "because  the  time  of  cooling  until  the  incre- 
ment of  temperature  was  1°  Fahr.  in  11  metres 
would  be  about  90,000,000  years  by  the  same 
formula."  Whereas  I  am  made  to  state  ten  times 
that  number  of  years.  Further  on  it  should  be  a 
slow  eremacausis  eating  towards  tho  centre. 

vV .  C.  E. 


A  VISIT  TO  AN  ASTRONOMICAL 
OB8ERVATORY. 

[10812.V- A  short  time  ago  an  astronomical  class 
of  students,  in  Leeds,  obtained  leave  to  visit  the 
private  observatory  of  Mr.  Edward  Crossley,  at 
Halifax.  Being  one  of  the  members  of  this  class, 
and  having  been  with  the  rest,  I  thought,  perhaps, 
a  description  of  the  budding  and  instruments  would 
not  prove  unacceptable  to  any  Babsmbers  to  this 
paper  who  are  young  beginners.  With  this  short 
introduction  I  will  proceed  with  my  description. 

Having  arrived  at  Halifax,  we  got  to  Mr. 
Crossley  "s  residence  in  about  five-and-twenty  minutes . 
On  making  a  turn  round  a  lane  we  saw  the  house 
and  observatory  a  little  way  before  us.  It  appears 
a  closely-packed  block  of  buildings,  all  clean  and 
new,  it  not  having  been  built  more  than  fonr  or  five 
vears.  As  we  come  upon  them  from  the  back  tne 
observatory  is  on  the  right,  which  is  the  west ;  side. 
It  is  composed  of  two  Bquare  blocks  of  buildings 
one  rather  higher  and  larger  than  the  other,  which 
is  the  equatorial  room,  the  smaller  one  being  the 
transit  room,  and  both  of  them  surmounted  by  a 
circular  structure  with  a  flat  top.  We  are  shown 
first,  on  the  ground  floor,  the  great  stone  piers  upon 
which  the  instruments  stand,  which  pans  rig  lit 
through,  getting  broader  towards  tho  base,  and  go 
down  to  the  solid  rock.  The  floor  is  cut  away  from 
them,  so  that  no  vibrations  may  be  communicated 
from  the  building  to  the  instruments.  I  he  next 
!  room  is  the  photographing  room,  where  all  tho 
i  photography,  both  stellar  and  otherwise,  is  prae- 
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lsed;  very  little  of  tho  former,  we  are  told,  has 
P«eo  done  as  yet,  however.  We  posB  on  to  the  room 
id  which  all  the  calculating,  correspondence,  Ac., 
are  carried  out,  in  which  there  are  two  cases  of  books, 
all  astronomical,  a  map  of  the  moon,  other  things 
appertaining  to  astronomy,  and  last,  but  not  least, 
that  indispensable  piece  of  furniture  in  an  observa- 
tory— the  sidereal  clock.  This  one  is  made  by  Cooke, 
and  has  a  black  dial  with  white  markings,  that 
being  found  to  be  most  easily  read  by  a  faint  light. 
There  are,  upstairs,  connected  with  this  clock  by 
means  of  electric  wire,  two  others,  one  in  each  of 
the  observing  rooms,  which  are  thus  bound  to  tick 
exactly  with  this  standard  clock  downstairs.  Pro- 
ceeding upstairs  we  are  next  shown  the  transit  room. 
1  he  instrument  here  is  not  only  a  transit  instru- 
ment but  a  transit  circle— that  is,  it  is  provided  with 
a  circle  at  the  end  of  its  axis  for  reading  off  the 
declination  or  altitude,  and  the  pier  on  which  it 
stands  is  cat  out  to  form  two  bearings  for  each  end 
of  the  axis.    The  telescope  1s  provided  with  two 
levels,  one  on  each  side,  for  insuring  its  true  per- 
pendicular position  with  regard  to  its  axis,  and  these 
are  swung  in  order  that  they  may  not  turn  round  as 
the  telescope  is  moved.    The  circle  is  read  by  means 
of  four  micrometer  microscopes,  the  position  of  the 
micrometer  scale  in  them  being  regulated  by  means 
of  the  turns  or  parts  of  turns  of  a  screw  graduated 
for  that  purpose.    The  tube  of  the  microscope  at  the 
end  nearest  the  circle  is  cnt  off  at  an  angle,  and 
painted  white,  eo  as  to  reflect  the  light  on  to  the 
circle,  giving  it  a  white  appearance  when  viewed 
through  the  microscope.     We  look  in  at  tho  tele- 
scope and  see  the  spider  lines,  of  which  there  are  7 
perpendicular  ones,  and  2  horizontal  ones  near  toge- 
ther, the  star  passing  between  these  two.    The  mode 
of  coUination  or  centreing  of  these  lines  in  the  focus 
u  as  follows  :  An  eyepiece  is  used  with  a  side  light  in 
it,  and  inside  this,  facing  the  side  light  is  placed  at 
an  angle  of  45°  a  little  mirror  of  speculum  metal 
with  a  hole  in  it ;  a  lamp  is  then  placed  at  the  side, 
which  seuus  a  ray  of  light  into  the  eyepiece,  which 
ray  is  then  reflected  down  by  the  mirror  into  a  trough 
of  mercury  in  the  floor,  immediately  under  the  tele- 
scope.   On  looking  through  the  eyepiece,  the  tele- 
scope being  set  up  perpendicular,  the  spider  lines  are 
seen,  and  also  the  reflected  image  of  them  in  the 
trough :  to  colhmate  the  telescope,  then,  is  simply  to 
bring  the  real  lines  over  their  image.     On  a  side 
table  we  are  shown  an  instrument  which  is  called  a 
chronograph,  which  is  used  to  register  the  exact 
moment  of  an  observation.    It  is  attached  to  the 
regulated  clock  before  mentioned,  and  to  the  hand 
of  the  observer  by  electric  wire.    At  the  end  of  the 
observer  s  wire  is  an  instrument  like  a  kind  of  double 
nut-cracker  which  he  holds  in  his  hand,  and  when 
he  wishes  to  begin  he  presses  one  of  these  pairs  of 
handles,  noting  the  time,  which  sets  the  instru- 
ment working  by  means  of  a  clock,  marking  for 
every  second  a  black  dot  on  a  strip  of  paper  which 
is  being  reeled  off  for  that  purpose.     Then,  when 
he  sees  the  star  crossing  the  wire  he  presses  the 
other  pair  of  handles,  which  makes  an  additional  red 
dot  on  the  paper,  and  by  the  position  of  this  dot,  on 
or  between  the  black  dots,  the  observer  can  judge  at 
what  second  or  fraction  of  a  second  tho  star  passed. 
By  the  use  of  this  instrument  there  is  no  time  lost, 
and  the  observer  is  not  tired,  as  by  the  eye  and  ear 
method.    I  may  say,  before  leaving  this  room,  that 
an  opening  may  be  made  along  the  roof  from  north 
to  south,  to  allow  of  the  telescope  being  pointed  to 
any  position  on  the  meridian. 

Having  now  done  with  the  transit  instrument  we 
P™£*»  to  the  equatorial,  and  after  passing  up  a 
short  flight  of  stairs  we  find  ourselves  in  full  view  of 
the  telescope.  It  is  one  of  Cooke's  make,  and  has 
an  aperture  of  8in.  Handles  and  strings  are  situated 
all  over  the  instrument  for  turning  it  about  in  all 
directions,  and  thus  the  telescope,  weighing  2  tons 
may  be  even  pulled  about  by  a  child.  A  declination 
axis  carries  the  telescope,  which  is  fixed  to  another 
axis  parallel  to  that  of  the  earth,  and  it  has  at  the 
end  of  it  a  circle  for  reading  off  declinations,  another 

off 


the  little  finder  telescope,  which  shows  the  whole  of 
it,  and  has  tho  centre  of  tho  glass  marked  by  3  crossed 
wires,  we  are  enabled  to  see  what  part  we  are  look- 
ing at  in  the  large  telescope.  We  finish  our  night's 
observations  by  separating  the  double  star  Castor. 
We  take  leave  of  our  guide,  and  are  soon  back  again 
to  smoky  Leeds.  w.  its* 

ADJUSTABLE  INDEX  COUNTER  FOB 
SLIDE-BEST. 

[10813.]— I  send  to-day  another  of  **  D.  H.G.'b" 
simple  and  ingenious  dodges,  which  will  be  hailed 
by  turners  with  great  gladness,  and  especially  by 
those  whose  eyesight  begins  to  fail,  as  I  fiad  my 
own  doing.  For  such  it  is  a  decided  nuisance  to  be 
obliged  to  peer  into  the  lines  and  figures  engraved 
upon  the  small  cylinder  attached  to  the  handle  of 
the  slide-rest ;  and  to  be  obliged  to  do  so  with  the  aid 
of  an  eye-glass  or  a  pair  of  "gig-lamps"  is  so 
unenviable  a  necessity  that  "  D.  H.  G.V'  contri- 
vance (illustrated  herewith)  ought  to  be  accepted  as 
a  boon  worth  having.  Here  is  a  good  count- plate 
and  a  pair  of  indices,  or  pointers— one  fixed,  the 
other  adjustable— and  by  bringing  the  latter  in  a  line 
with  the  former,  nose  to  nose,  we  do  away  with  the 
necessity  of  that  close  and  painful  inspection  of 
the  readings,"  which  we  all  know  to  be  so  trying 
to  the  "  optics."  "  D.  H.  G."  writes  as  follows  :— 
'  Although  this  counter  was  devised  for  tho  special 
purpose  of  screw-cutting,  it  is  far  more  constantly 
in  use,  and  hardly  less  useful  for  general  work  of 
all  kinds.  When  writing  to  an  old  and  "  Practical 
Hand,  I  need  not  dwell  on  the  ever-recurring  con- 
venience of  being  able  to  withdraw  the  tool  from 
the  work  and  set  it  in  again  without  the  bother  and 


to  read  to  rsVe,  according  to  the  pitch  of  tho  slide- 
rest  leading  screw,  and  with  a  pitch  of  tin.  or  Ml.. 
the  thousands  may  be  read  by  A  or  1  of  an  inch 
according  to  the  diameter  of  the  counter.  Thi* 
wheel  is  bored  to  fit  accurately  on  to  the  handle  of 
the  slide-rest,  13,  and  is  fixed  by  a  set-screw,  C 
Ihe  boss  or  nave  of  the  wheel  is  messed  round 
the  bore,  as  shown  in  Section  A  2,  to  receive  the 
■  i i  '  D^Lwhlch  serTes  M  axl°  for  the  shiftine 
index.  This  bush  is  fastened  in  its  place  by  three 
screws,  all  shown  by  their  heads  in  A  1.  and  one 
shown  m  Section  A  2.  They  also  servo  to  adjust 
tor  the  mouth  working  of  the  index,  E,  by  tighten- 
ing or  loosening  tho  flange  of  the  bush,  DTwUdi 
confines  it.  The  index,  E,  may  be  made  of  sheet 
brass,  and  is  turned  out  to  fit  the  short  barrel  of 
the  bush,  D,  as  its  axle.  The  reading  point  it 
turned  over  upon  the  graduated  periphery  of  counter 

Vn  A  ,3)-  ™  *roid  *ny  inconvenience  in 
shifting  tho  index  past  the  handle,  two  little  ear* 
are  turned  un  at  F  F,  so  that  one  of  them  is  sure 
to  be  available  even  if  the  other  should  be  exactly 
under  the  handle.  G  is  the  fixed  index  attached  to 
the  slide- rest. 

When  this  plan  was  shown  to  the  well-known 
authority  referred  to  above,  he  suggested  that  a  cap 
with  a  milled  edge  fitting  on  to  tho  counter  wheel, 
after  the  manner  of  the  marker  in  pocket  aneroids, 
would  be  an  improvement  on  the  clock-hand  index. 
I  here  can  be  no  doubt  about  this  so  far  as  appearance 
is  concerned,  but  it  must  be  remembered  that  nothing 
about  this  part  of  the  slide-rest  is  secure  from  the 
risk  of  accidental  blows,  and  that  any  such  accident 
to  any  part  of  the  circumference  of  the  cap  might 
upset  its  smooth  working,  whereas  the  cloak-hand 
index  never  presents  more  than  a  single  point  for 


mg  fixed  at  the  end  of  the  polar  axis  for  reading 
right  ascensious.  The  whole  is  fixed  on  a  strong 
iron  pillar  of  Cooke's  own  design,  which  is  firmly 
fasteueo  down  to  the  stone  pier.  A  clock  is  placed 
at  the  side  of  the  pillar  for  turning  the  telescope  in 
the  opposite  direction  and  at  the  same  speed  as  the 
earth  s  rotation,  thus  keeping  it  pointed  at  any 
heavenly  body  the  observer  wishes  to  examine.  Tho 
evening  haying  been  rather  cloudy,  but  Venus  having 
just  issued  from  behind  a  cloud,  we  request  our 
guide  to  show  us  it ;  so,  by  means  of  one  rope  he 
lets  down  a  shutter  at  the  side,  at  the  same  drawing 
a  slide  on  the  top  of  the  roof  by  means  of  another, 
and  now,  haying  an  opening  along  tho  roof  from 
zenith  to  horizon,  he  only  has  to  turn  the  whole  roof 
round  (which  is  on  wheels  for  that  purpose)  by 
another  rope,  and  so  direct  his  telescope  at  any 
object  he  desires.  In  this  manner  he  directs  it  to 
Venus,  and  sets  the  clock  going,  so  we  can  all 
observe  at  our  leisure  without  fear  of  the  object 
getting  out  of  the  focus.  She  appears  at  present  just 
over  the  half  phase,  but  as  she  is  rather  low  down 
and  we  arc  looking  through  a  thick  stratum  of  air, 
she  is  rather  bad  to  make  out.  We  next  havealook 
at  the  moon,  which  has  just  risen, and  by  means  of 


risk  of  feeling  for  the  cut,  and  perhaps  leaving  a 
mark  on  the  work  where  it  was  taken  up  again.  Of 
course  this  may  be  done  with  any  counter  by  taking 
the  reading,  but  this  is  very  likely  to  be  forgotten 
unless  recorded  by  a  memorandum,  and  in  any  case 
it  is  difficult  to  record  or  to  remember  the  exact 
fractions  of  a  division  on  the  counter.  All  this 
and  the  trouble  of  reading  numerically  is  avoided1 
by  the  shifting  index,  as  it  is  only  necessary  to  set 
it  into  coincidence  with  the  fixed  index  attached  to 
the  slide-rest  before  moving  the  tool,  and  to  make 
the  two  indices  coincide  again  on  returning  it  to  its 
work.  In  addition  to  this  the  shifting  index 
affords  a  most  convenient  zero  to  work  from,  or  to 
work  up  to,  if,  after  taking  a  rough  gauge  and 
calculating  the  number  of  divisions  through  which 
the  screw  must  be  moved  to  obtain  the  exact  size, 
the  index  be  moved  on  accordingly.  It  is  also 
most  useful  with  the  division  plate,  or  in  getting 
out  sharp  angular  corners,  where  a  hair's  breadth 
excess  in  feed  mightcause  a  damaging  cut ;  for  the  eye 
will  catch  the  coincidence  of  the  two  indices  almost  I 
without  looking  directly  at  them,  where  it  is  very  ' 
troublesome  to  read  a  number.  Indeed ,  the  comfort 
and  convenience  of  the  principle  are  so  great  and  , 
diverse  in  its  applications  that  I  could  not  have  i 
believed  there  was  any  novelty  about  the  contrivance 
if  it  had  not  proved  new  to  that  well-k  nown  con- 
tributor to  the  Enolibh  Mechanic,  "J.  K.  P.,"  I 
who  has  probably  forgotten  more  about  lathes  than 
the  majority  of  turners  ever  knew. 

This,  however,  will  bo  better  understood  from  the  I 
drawing ;  and.  as  this  is  given  in  elevation,  section,  I 
and  plan,  with  the  same  letters  marking  the  same  ' 
parts  in  the  several  views,  it  will  not  need  much 
description.    The  counter  wheel,  represented  by  A 
1,  2,  and  3,  is,  of  course,  graduated  on  its  periphery 


damage,  and,  if  this  did  occur,  an  index  would  be 
more  readily  repaired  or  replaced  than  the  cap.  A 
marker  working  in  an  undercut  groove,  like  the 
markers  for  billiards,  might  also  claim  preference 
on  the  score  of  appearance ;  but  such  grooves  be- 
come receptacles  for  dirt  and  chips,  which  would 
soon  cause  a  hitch.  The  clock-hand  is  free  from 
these  drawbacks.  j,  L. 

MISQUOTATION  AND  VABIABLE 
STABS. 

I  [10814.] — I  am  sorry  to  appear  to  have  misquoted 
!  Mr.  Webb,  but  I  believe  the  fault  was  the  printer'*, 
|  no'  my  own.  I  certainly  did  omit  that  part  of  his 
remark  on  /3  Equulei  that  referred  to  the  perform- 
ance  of  his  large  telescope,  inasmuch  as  I  was  only 
concerned  with  what  would  throw  light  upon  the 
I  performance  of  a  3in.  O.G.  I  find  in  my  notebook  i 
Aug.  4. — The  14m.  seemed  rather  easier  than  the 
13,  perhaps  from  its  greater  distance  from  the  prin- 
cipal star." 

In  this  morning's  paper  (letter  10784)  it  is  said  r— 
"  The  components  of  8  Orionis  are  admittedly 
variable."  Would  it  not  be  more  correct  to  say 
that  they  have  sometimes  been  supposed  to  be  vari- 
able? Mr.  Burnham,  if  I  remember  rightly,  does 
not  think  that  the  variability  of  any  companwn  star 
whatever  has  been  satisfactorily  proved.  In  the 
present  instance  it  sometimes  happens  that  an  ob- 
server will  see  what  is  called  the  5th  star  only,  and 
not  the  6th,  and  sometimes  vice  versa  ;  but  this 
does  not  in  reality  prove  either  of  them  to  be  variable. 
On  looking  at  the  '*  debilissima  "  in  «  LyT»,  I  baT« 
on  some  evenings  seen  only  one  of  them,  and  00 
other  evenings  the  other,  sometimes  both  simul- 
taneously, at  other  times  I  have  seen  one  of  them 
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only— A,  say,  in  one  passage  across  the  field,  and  in 
the  next  passage,  immediately  afterwards,  I  have 
wen  B  only.  Now,  surely  nobody  would  attribute 
Jus  alternate  visibility  to  a  variability  in  the  light  of 
the  store  themselves  in  Eueh  a  very  short  space  of 
time,  nor  need  we  necessarily  in  any  such  case — it 
is  ranch  more  likely  to  be  attributed  to  the  potition 
of  the  eye,  upon  which  an  immense  deal  depends  as 
to  what  yon  mk>,  or  some  such  cause. 

Most  likely  the  vexed  question  of  the  visibility  of 
theoth  star  turns,  not  upon  its  variability,  but  upon 
whether  tndif  and  vidwe  putat  are  necessarily  one 
and  the  same  thing.  \jr.  q# 

CURTAIN  CORNICES— AN  ART 
QUESTION. 
(.10815.]— Biino  about  to  build  a  house,  I  wish  to 
improve,  if  I  can,  upon  the  usual  and,  as  it  seems 
to  me,  inartistic  arrangements  for  suspending  cur- 
tains.   Poles  are  objected  to  in  a  quarter  whence 
there  is  no  appeal,  and  I  dislike  the  usual  meaning- 
less cornice,  with_  its  dust-heap  on  top,  and  its 
y**?08  pf  »"  visible  means  of  support.  My 
idea  is  this  :  To  make  the  cornice  of  carved  wood, 
listening  the  other  woodwork  of  the  rooms  (var- 
itfhed  pine),_  and  enriohed  by  only  a  little  gilding, 
-1  to  carry  it  by  two  bold  carved  brackets  from  the 
A  fringe  or  hanging  (fringe  by  preference) 
d  go  round  the  inside  of  the  cornice  as  usual, 
Of  course  inside  the  brackets.    The  cornice 
mid  join  the  ceiling,  and  the  (plaster)  cornice  of 
the  room  wonld  spring  from  it  all  round,  following 
its  shape  as  it  does  that  of  the  chimney-breast.  (I 
bate  the  plaster  cornice,  by  the  way,  as  a  preten- 
"flM  sham,  which  does  not  even  look  as  though  it 
ilped  to  carry  the  ceiling,  though  that  is  surely  its 
5t  r£l*°?  d'etTe>  Dnt  do  not  see  bow  to  get  rid  of 
it)   The  insertion  of  the  clever  letters  of  "  Sigma  " 
and  other  recent  correspondents  leads  me  to  hope  for 
some  good  advice  on  the  subject.    The  point  I  am 
most  doubtful  about  is  whether  the  curtain-carrying 
fanction  of  _«uch  a  cornice  would  not  be  over- 
shadowed by  its  pretended  effect  in  helping  to  carry 
the  ceiling.    If  so,  it  would  be  ostentatiously  doing 
what  there  is  no  occasion  for  it  to  do  ;  and  this,  I 
presume,  would  be  bad  art.    The  fact  is.  I  am  dis- 
contented with  the  usual  decorations  of  middle-class 
bouses,  but  have  not  art-knowledge  enough  to  sub- 
stitute others.    If  any  correspondent,  in  addition  to 
enlightening  vne  himself,  will  refer  me  to  books 
treating  of  su«h  matters,  I  shall  be  greatly  obliged. 
Tho  bouse  is   meant  to  be  Gothic  in  spirit,  but 
adapted  to  modern  needs. 

I  hare  mentioned  woodwork  of  stained  pine,  which 
i  .cnosen  because  I  dislike  sham  grained  work. 
As  "Sigma  "  seems  disposed  to  defend  the  latter,  I 
would  say  that  my  objection  to  it  is  that  it  not  only 
u,  but  that  it  so  conspicuously  looks,  a  sham.  The 
RlSj8'  Painte(J  wood  neyer  looks  right ;  if  it  did 
1  should  see  no  harm  in  it,  for  oak  and  maple  are 
quite  as  much  in  place  about  a  house  as  pine  is— in 
fact,  some  of  my  floors  will  be  of  oak.  But,  unfor- 
nmately,  the  best  oak  graining  I  have  ever  seen  is 
a»  much  a  "  conventional "  decoration  as  are  the 
a i  Lrt  roscs  whica  "Sigma"  is  so  severe  upon, 
and I  bears  the  same  relation  to  the  real  thing.  A 
word  more  as  to  "  Sigma's  "  roses.  "  Real  roses  " 
on  wall  papers  appear  in  one  of  two  characters : 
wtber  thoy  seek  to  deludo  you  into  the  belief  that 
jy.'yM  bas  just  been  stuck  over  with  real  flowers, 
which  is  an  absurd  supposition  ;  or  they  ask  to  be 
considered  as  ptcninji  or  works  of  art.  It  is  scarcely 
"  e  that  tbey  can  be  good  enough  for  this, 
,  the  pattern  is  almost  inevitably  repeated 
juently,  and  the  eame  work  of  art  appearing 
and  over  again  would  bo  foolish.  If  the  wall 
'  divided  into  panels,  and  the  wall-paper  merely 
ided  a  really  well-executed  flower  or  group  of 
«rs  in  each  panel,  the  case  would  be  different, 
wise  it  would  then  practically  be  a  room  deco- 
with  unframed  pictures,  which  would  be  well 
b.  It  seems  to  me  that  mere  decorations 
not  offer  realistic  images  of  natural  objects, 
in  snch  a  manner  and  with  such  a  separate- 
treatment  as  to  claim  attention  for  them  as 
works  of  art.  Surely  "Sigma's"  wall- 
tred  with  climbing  plants  would  be  wrong, 
no  man  in  his  senses  would  cover  his  room 
t  with  climbing  plants  themselves,  or  with 
k  "7i~  P,c*ure  °'  climbing  plants— or  of  anything 
«»*•  Conventional  roses,  on  the  other  hand,  do 
"ot  claim  to  be  either  roses  or  pictures,  but  merely 
metrical  forms  borrowing  a  certain  charm  from 
ural  associations,  ond  as  such  seem  to  me  far 
«r  fitted  for  wall  decorations.  Wave. 


motion  proper  unless  through  heat  first.    Heat  does 
not  differ  in  any  essential  from  light  except  in  the 
very  essential  matter  of  degree  of  wave-length,  so 
that  we  may  easily  imagine  that  one  wave  of  heat 
might  be  capable  of  making  two  of  light,  and  vice 
versa.   Now  electricity  may,  for  aught  we  know, 
be  a  matter  of  either  finer  or  coarser  wave-lengths 
than  heat  or  light,  just  as  sound  is  certainly  a 
matter  of  much  greater  wave  length  than  heat.  I 
will  now  refer  "  B.  P.  A."  to  an  article  on  "  De- 
scent "  (p.  llOof  this  volume),  and  there  he  will  find 
the  word  "  outaging,"  which  will  give  him  the  key 
to  what  I  mean  when  I  speak  of  forces  being  be- 
gotten as  animals  are.    I  have  tried  to  trace  this  out 
in  my  own  mind  in  the  case  of  the  steam-engine, 
where  beat  is  developed  into  motion  proper  through 
the  medium  of  water,  and  then  the  vapour  of  water 
at  certain  pressures,  and  I  think  I  have  succeeded  to 
a  certain  extent :  but,  as  I  have  now  to  make  clear 
my  ideas  about  the  radiometer,  I  think  it  will  be  as 
well  to  take  this  first.    •}  g  represents  the  exhausted 
glass  globe,  p  the  pith-ball ;  for  simplicity's  sake  I 
nave  supposed  only  one  pith-ball  to  be  suspended  in 
the  globe,    c  =  the  critical  circle  of  exhaustion  re- 
ferred to  in  ray  last.    Two  bcat-waves,  one  larger 
than  the  other,  are  seen  wending  their  way  in  to 
the  pith-ball;  also  two  light-waves  on  tho  same 
errand.  Observe  that  both  the  light- waves  and  heat- 
waves become  longer  as  they  approach  the  critical 
circle,  c,  whence  they  have  a  common  starting-point 
for  the  remainder  of  their  journey  top.    It  may  be 
that  this  is  reversed  in  such  manner  that  the  waves 
are  shortest  at  c,  but  the  idea  is  that  they  are  some- 
how in  this  wise  altered,  so  that  when  they  reach  p 
they  are  all  as  one,  and  capable  of  producing  in  p 
what  I  call  motion  proper — I.e.,  a  very  superior 
form  of  wave  motion.    I  find  in  Nature  for  April  6 
the  following  (paper  by  Arthur  Schuster  before  the 
Royal  Society)  ; — "  I  have  made  a  few  experiments 
with  radiometers,  "  with  the  view  of  finding  out 
the  seat  of  the  reaction  which  evidently  must  tend  to 


either 


RADIOMETERS. 
816.1-lN  my  last  letter  (10773)  the  printer  has 
,  say:  'My  method  of  dealing  with  tho 
M,  .  MSI"ne  that  all  forces  must  be 
.  I  just  as  all  animals  are,  by  going  through 
inferior  stages  of  their  existence."    I  used 

«?.  *•  e?utteu'",not  "together."    To  make 
evolution  theory  clear  let  us  consider  how  light 
Z.     ;t  11  »PP«a™  to  me  no  great  assumption 
ame  that  there  could  be  no  light  got  out  of 


move  either  the  inclosure  or  the  source  of  light.  I 
have  found  that  the  nction  and  reaction  are  entirely 
between  the  light  bodies  suspended  in  vacuo  and  the 
exhausted  vessel."  Now  this  is  by  far  the  most 
important  experiment,  I  take  it,  that  has  been  made, 

KLM  p,";?ves  that  what  "  C-  Q  "  relates  about  Mr. 
Mitchell  s  experiment  (letter  10675)  must  have  been 
either  a  mistake  altogether,  or  due  to  some  such 
cause  as  H.  A.  Cunnington  is  in  search  of. 

In  the  number  for  Feb.  18  (letter  10424)  I  threw 
out  a  hint  which  may  have  led  Mr.  Schuster  to  make 
the  above  experiment ;  but  at  that  time,  though  I 
was  r,Kn*  \n  supposing  that  the  state  of  vacuum  had 
all  to  do  with  the  movements,  I  did  not  perceive,  as 
I  might  have  dono  with  a  little  thought,  that  this 
fact  would  necessarily  confine  all  the  action  of  the 
wave-lengths  to  the  interior  of  the  globe,  and  thus 
make  it  impossible  that  my  suggestion  for  making  a 
mill  "  could  be  of  any  use  for  that  purpose.  What 
I  mean  is,  that  the  movements  in  vacuo  are  not 
altogether  due  to  the  liberty  given  to  the  pith-ball  to 
move  by  the  abstraction  of  air,  which  hitherto  bad 
proved  a  hindrance  to  that  movement.  I  hold  that 
it  is  quite  likely  that  our  planet  ia  repelled  by  the 
sunlight  just  in  the  same  way  that  the  pith-ball  in 
vacuo  is.  How  would  it  be  if  our  planet  had  no 
atmosphere  ?  This  is  an  impossible  conception.  It 
is  not  proven  that  the  moon  has  absolutely  no  atmo- 
sphere, and  I  will  not  admit  that  anything  material 
can  possibly  be  without  any  atmosphere,  much  less 
so  when  a  proper  atmosphere  is  made  all  the  more 
determinable  by  the  existence  of  what  we  call  a 
state  of  vacuum  in  the  surroundings.  Perhaps  some 
of  "  ours  "  can  give  a  few  arguments  for  or  against 
the  above  theories.  Dr.  H.  M.  M. 


SWIMMING. 

1 10817.] — Amongst  several  of  your  correspondents 
who  write  on  this  subject  there  seems  to  be  an  idea 
that  the  incompressibility  of  water  has  something  to 
do  with  the  question.  This  is  quite  erroneous. 
''  H.  B."  (letter  10764)  says  :  "  Tho  variation  in  the 
density  of  water  due  to  the  variation  of  gravity 
would  be  infinitesimal,  water  being  so  very  slightly 


incompressible"  (tho  italics  are  mine  throughout). 
ThiB  would  lead  one  to  suppose  that,  wero  water 
compressible  in  a  sensible  degree,  it  would  vary  in 
density  under  different  forces  of  gravity,  by  reason 
of  its  alteration  of  volume,  duo  to  the  degree  of 
compression  exerted  by  gravity  at  any  particular 
point  on  the  earth's  surface.  Now,  volume  is  pro- 
portional to  mass,  and  mass  is  constant  at  all  dis- 
tances from  the  earth's  centre  ;  therefore  volume  is 
invariable  in  the  same  body,  whatever  be  the  force 
of  gravity.  It  is  specific  gravity — i.e.,  relative 
density — which  alone  can  affect  the  line  of  flotation 
of  a  vessel,  and  with  constant  volume  this  can  only 
vary  with  the  force  of  gravity.  Thus  it  is  false 
reasoning  to  argue  that  the  density  of  water  is  not 
altered  because  water  is  incompressible.  Density  is 
the  mass  of  a  unit  of  voldfco— therefore,  with  a 
constant  volume,  density  is  constSnt,  and  so  the 
water  is  affected  in  the  same  degree  as  a  body 
floating  therein ;  consequently  a  vessel  draws  an 
equal  amount  of  water  in  deeps  and  shallows. 
"  Xenopbon  "  (letter  1076C)  says  :  *'  Water  is  prac- 
tically incompressible,  so  that  the  same  mass  of 
water  always  occupies  tho  same  space  nearly."  It 
does  so  exactly ;  and  this  law  is  applicable  to  all 
bodies,  whether  compressible  or  not. 

There  is  also  much  difference  of  opinion  as  to 
what  is  meant  by  easy  swimming.  Is  it  greater 
speed  with  less  fatigue  in  deep  water,  or  only  the 
feeling  of  having  the  head  higher  out  of  the  water? 
The  latter  notion  is  the  only  one  we  can  argue  upon, 
and,  as  "  Law  Student"  says,  can  be  compassed  by 
dropping  the  feet,  and  assuming  a  more  vertical 
position  ;  but  this  is  done  at  the  expense  of  speed,  a 
part  of  the  power  which  would  otherwise  be  used  for 
propulsion  being  exerted  to  raise  the  body.  Tom 
Morris  Getter  10737)  tells  us  that  "faster  times" 
are  made  in  deep  water,  and  ascribes  the  fact  to  its 
buoyancy.  These  two  ideas  are  at  variance,  for,  to 
get  the  greatest  speed,  we  must  evidently  have  the 
body  in  a  horizontal  position.  I  think,  if  those  who 
join  in  this  discussion  will  confine  themselves  to 
arguing  the  relative  buoyant  qualities  of  deep  and 
shallow  water,  we  shall  be  more  likely  to  achieve  a 
result  than  by  following  the  mixture  of  ideas  at  pre- 
sent prevailing.  w.  8.  B. 

[10818.1— Aftib  my  la*t  letter  I  did  not  think 
there  was  room  for  further  controversy,  but  as  all 
five  of  your  correspondents  this  week  join  in  chorus 
against— more  or  less  against — what  I  have  said  on 
this  subject,  I  cannot  refuse  to  meet  them.  Let  me 
say  before  I  do  so  that  I  should  have  preferred  to 
continue  to  subscribe  my  initials  only,  but  that  of 
late  I  have  observed  the  same  initials  subscribed  by 
some  one  else  upon  other  subjects.  However,  I 
therefore  use  them  no  longer,  unless  the  other  cor- 
respondent withdraws  them,  and  I  can  hardly  ask 
him  to  do  that.  But  in  dropping  my  incognito,  I 
place  myself  at  a  disadvantage  with  your  five  cor- 
respondents of  this  week  on  the  subject  of  "swim- 
ming," who  are  all  anonymous.  However,  that 
shall  not  prevent  me  defending  the  suggestion  I  ori- 
ginally made,  since  I  continue  to  beheve  it  to  be 
true  (see  English  Mbchanic,  January  28,  1876). 
The  first  objector,  "  Guido,"  saves  me  the  trouble 
of  refuting  his  remarks  by  kindly  performing  that 
office  for  himself,  and,  as  if  that  were  not  sufficient, 
the  next  correspondent  contradicts  some  of  them. 
"  W.  S.  R."  is  wrong  in  saying  he  thinks  I  have 
"  drawn  a  false  analogy  between  the  bathometer  of 
Dr.  Siemens  and  a  person  Bwimming  or  floating  in 
deep  and  shallow  water." 

If  to  attempt  to  prove  the  truth  of  a  statement 
founded  upon  a  consideration  of  the  action  of  a 
law  of  nature  by  adducing  experimental  proof  of  the 
statement,  is  to  "draw  an  analogy" — well,  your 
correspondent  is  welcome  to  it.  And  as  to  the 
bathometer,  it  is  unfortunate  for  the  objectors  to 
my  statement  that,  however  much  they  prove  the 
case  for  it — whether  by  the  argument  that  spiral 
springs  are  not  affected  by  gravity  or  otherwise 
—  they  so  much  the  more  prove  my  state- 
ment to  be  true.  But,  however,  that  may  be, 
there  is  no  need  to  draw  doubtful  conclusions 
from  one's  own  premises,  as  "  W.  S.  R."  does  in 
saying,  *'  when  gravity  exerts  a  less  force  upon  this 
body"  (the  floating  body)  "it  oxerts  also  a  less 
force  on  the  surface  water  in  which  the  body  floats. 
Therefore,  in  the  instance  of  a  Bhip  at  sea,  its  water 
line  will  remain  the  same  over  whatever  depth  it 
may  be  sailing."  That,  surely  must  be  begging  tho 
question. 

If  my  suggestion  has  its  foundation  in  truth,  or, 
which  comes  to  the  same  thing,  if  the  bathometer 
indicates  variable  depths  of  water  by  indicating 
the  variable  degrees  of  the  forco  of  gravity  over 
different  parts  of  the  ocean,  then  a  ship  does  not — 
that  is  to  Bay  cannot — draw  the  same  depth  of  water 
in  all  places. 

"H.  B."  only  follows  others  when  he  says  that 
surely  a  floating  body  must  displace  the  same  quan- 
tity of  water  when  over  deep  water  as  when  over 
shallow,  and  infers  that  it  must  be  so  because  the 
floating  body  and  the  water  are  equally  affected  by 
variations  in  the  force  of  gravity  in  various  places. 
That  being  no  argument,  it  is  sufficient  to  meet  it 
with  a  contrary  assertion. 
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"  C.  J."  eays  that,  if  it  were  easier  to  swim  in 
deep  than  in  shallow  water,  "  vessel*  would  be  sen- 
sibly depressed  in  the  water  on  approaching,  and 
raised  on  leaving  land."  He  doos  not  know,  he 
says,  that  such  is  not  the  case,  but  he  never  heard 
of  it,  and  it  is  unlikely  that  it  would  remain  without 
attention. 

I  said,  in  my  original  reply  to  the  question,  that  I 
supposed  all  onr  experiments  on  the  force  of  gravity 
had  been  made  on  land,  and  that  if  a  number  of  ex- 
periments of  equal  value  had  been  made  at  sea,  over 
deep  water,  they  might  have  shown  experimentally 
that  the  force  of  gravity  is  there  lessened  by  the  in- 
terposition of  deep  water  between  the  denser  mass  of 
the  earth  and  the  body  experimented  upon  ;  and  I  take 
it  that  it  is  because  such,  experiments  have  never  been 
made  that  the  whole  controversy  has  arisen.  This 
correspondent  gives  4in.  or  Gin.  as  a  possible  dif- 
ference in  the  height  of  the  load-lino  of  a  ship.  I 
assigned  no  measurable  difference  myself,  but 
taking  4in.  or  6in..  I  Bhould  say  that  that  would 
not  be  likely  to  be  noticed  at  sea  by  those  onboard. 
If  the  ship  could  be  brought  up  in  sufficiently  smooth 
water  and  examined  from  a  boat,  the  difference 
might  probably  be  observed,  if  the  water  were  very 
deep.  j  ,, 

I  am  sorry  to  have  to  say  that  "  Xenophon  s 
"  former  point "  is  not  made  clearer  to  me  by  his 
present  explanation,  unless  it  be  to  confirm  my  own 
view.  He  says  that  the  fundamental  proposition  in 
the  theory  of  floating  bodies  is,  that  the  mass  of 
water  displaced  is  equal  to  the  whole  mass  of  the 
body  floating.  If  he  had  raid  that  the  weight  of 
water  displaced  is  equal  to  the  weight  of  the  body 
floating,  I  should  have  agreed  with  him.  This  is  he 
who,  I  said,  had  refuted  what  of  "Guido's"  re- 
marks he  had  not  himself  refuted— that  is  to  say 
that,  while  the  force  of  gravity  cannot  alter  the  mass 
of  the  body,  it  does  alter  its  weight,  according  to  its 
position  in  relation  to  the  contre  of  gravity  of  the 
earth.  "  Xenophon"  says,  truly  .that  no  change  in  the 
absolute  force  of  gravity  can  change  the  mass  of  the 
body  floating,  f  do  not  say  that  it  does.  This  is 
the  second  time  "Xenophon"  has  misrepresented 
me.  But  when  he  says  I  seem  to  have  confused 
together  density  and  specific  gravity,  let  me  ask  him 
two  questions  at  once— first,  where  or  in  what  have 
t  confused  those  terms  ?  and,  secondly,  does  "  Xeno- 
phon" mean  to  say  that  they  car*  bo  confused ? 

There  Is,  indeed,  in  these  five  letters  a  strange 
confusion  of  terms.  In  one  it  is  said  that  "  weight 
is  in  a  certain  sense  an  absolute  term,  density  a  com- 
parative one."    Exactly  the  reverse  is  true. 

In  one  letter  it  is  said  that  a  given  mass  would  be 
decreased  in  weight  by  being  taken  from  the 
equator  to  either  pole,  wdile  in  another  it  is  said  to 
weigh  less  at  the  equator  than  at  the  poles. 

It  seems  to  me  t  hat  while  each  writer  aims  to  dis- 
prove the  trnth  of  my  proposition,  they  aim  in  dif- 
ferent directions.  That  may  be  because  they  do  not 
act  in  concert,  or  it  may  be  because  I  have  not  stated 
the  case  so  distinctly  that  they  can  all  see  it.  I  will, 
therefore,  with  your  permission,  briefly  put  it  thus : 
"  Taking  any  two  floating  bodies  equally  distant 
from  tbo  centre  of  the  earth  (the  centre  of  gravity 
of  the  earth)  that  which  has  the  greater  depth  of 
water  under  it  should  be  subject  to  less  gravitation 
than  the  other" — water  being  much  less  than  the 
mean  density  of  the  globe  (reply  24562,  January  28, 
1876). 

A  correspondent  ("Xenophon,"  Feb.  11)  chal- 
lenged my  proposition  with  the  statement  that 
where  gravity  is  diminished  in  force  on  a  body  float- 
ing, it  is  also  diminished  on  the  water  in  which  it  is 
floating,  in  the  same  ratio ;  and  I  think  that,  per- 
haps, that  statement  has  led  all  other  correspondents 
wrong — not  that  it  is  untrue  of  itself,  but  that  its 
bearing  upon  the  question  has  been  wrongly  appre- 
hended. It  iB  the  fundamental  error  of  my  ob- 
jectors. 

Water  is  incompressible,  and  remains  of  the  same 
density — at  the  same  temperaturo — whatever  be  the 
external  forceB  acting  upon  it,  and  is  of  the  same 
density  over  deep  water  as  over  shallow.  You 
cannot  put  a  quart  of  it  into  a  pint  pot,  therefore,  if 
that  were  possible  it  would  admit  the  possibility  of 
almost  anything ;  but  as  water  is  incompressible,  a 
less  bulk  of  it  is  displaced  by  a  diminution  of  the 
weight  of  a  floating  body,  and  the  only  thing  which 
can  diminish  the  weight  of  a  given  floating  mass  is 
a  diminished  action  of  the  force  of  gravity,  causing 
the  ship  or  other  floating  body  to  sink  to  a  less 
depth  into  the  water  over  the  deeps  than  the  same 
ship  does  when  approaching  shore. 

If  water  were  of  variable  density  it  would  be  1«sb 
dense  over  deep  than  over  shallow  water,  and  the 
■hip  would  sink  into  it  to  exactly  the  same  depth  in 
all  parts  of  the  ocean  ;  there  would  be  a  uniform 
load-line,  a  greater  bulk  being  displaced  over  deep 
than  over  shallow  water,  which  would  bring  your 
correspondent's  statements  into  harmony  with  the 
physical  conditions  around  ua. 

Charles  Slagg. 


so ;  but,  if  any  still  doubt,  it  would  be  easy  to  settle 
the  question  by  a  very  simple  observation.  Float 
an  hydrometer  in  a  pail  of  water,  and  again  in  the 
deepest  pond  accessible,  and,  if  the  water  be  fresh 
and  of  equal  temperature,  the  hydrometer  will  float 
at  exactly  the  same  height.  Or,  if  any  one  goes  to 
pea,  let  him  try  the  same  experiment  close  to  and 
far  off  shore,  with  the  same  result,  unless  the  salt- 
ness  or  the  temperature  of  the  water  differs. 

It  is  true  that  most  people  either  swim  or  fancy 
they  swim  better  when  out  of  than  within  their 
depth  ;  but  do  any  even  fancy  they  swim  better  in 
water  a  furlong  than  a  fathom  deep  ?  I  am  sure 
no  one  could  find  out  which  it  was,  who  did  not  Bee 
or  know. 

As  to  the  attractive  force  of  the  earth  being  less 
over  the  deep  ocean  because  water  is  lighter  than 
solid  earth,  even  if  trne,  the  difference  must  be 
imperceptible ;  for,  as  Sir  John  Herschel  taught,  the 
depth  of  the  ocean,  as  compared  to  the  diameter  of 
the  earth,  is  as  a  film  of  fluid  to  an  artificial  globe 
whose  surface  it  moistens.  A  great  deal  of  inge- 
nuity has  been  wasted  in  explaining  why  deep  water 
is  more  buoyant  than  shallow,  the  fact  being  that  it 
is  not ;  for,  though  a  man  may  possibly  swim  more 
easily,  he  can  do  it  as  well  in  shallow  as  in  deep 
water.  I  suspect  the  idea  that  it  is  not  so  arose 
from  those  who  had  found  the  difference  of  swim- 
ming in  shallow  fresh  water  and  deep  sea  water, 
between  which  there  is  a  sensible  difference ;  and, 
when  once  an  impression  is  produced,  it  is  very  apt 
to  last,  while  very  few  people  try  experiments  accu- 
rately, and  what  every  one  asserts  others  are  apt  to 
believe.  I  have  made  a  number  of  people  think  they 
saw  a  balloon  by  pretending  to  see  it  myself.  It  is 
not  difficult  to  do,  but  not  worth  doing. 

Philo. 


[10820.  | — This  discussion  seems  almost  to  have 
exhausted  itself,  and  yet,  as  some  correspondents 
persist  in  maintaining  that  bodies  are  more  buoyant 
in  deep  than  in  shallow  water,  I  venture  to  give  my 
experience  on  the  subject.    Almost  every  swimmer 
will  say  that  it  is  easier  to  swim  in  deep  than  in 
shallow  water,  and  I  believe  it  is.    But  the  cause  of 
this  is,  lam  convinced,  entirely  mental.    A  man 
swimming  in  deep  water  knows  he  has  none  of  the 
dangers  of  Bwimmiug  in  shallow  water  to  contend 
with,  and  in  consequence  supports  himself  with 
much  greater  ease.    The  great  influence  the  mind 
has  upon  this  exercise  may  be  illustrated  by  two  or 
throe  cases  that  have  come  under  my  observation.  I 
once  saw  a  man  that  could  swim  50  yards  in  shallow 
water  on  the  point  of  drowning  when  he  jumped 
into  some  very  deep  water,  and  if  he  had  not  been 
picked  out  he  certainly  could  not  have  swum  ten 
yards.    The  first  time  I  was  in  water  half  a  mile 
deep  I  found  myself  striking  out  rapidly  like  a 
beginner.    On  another  occasion  I  suddenly  found 
myself  in  a  bed  of  waterlilios,  growing  in  deep 
water,  and  the  fear  of  being  entangled  in  them  quite 
exhausted  me,  though  the  bed  was  hardly  40  yards 
wide  and  not  thick.  Of  course  I  had  to  swim  with 
great  care,  and  the  lilies  may  have  slightly  impeded 
my  progress,  but  I  am  convinced  neither  of  these 
causes  would  have  been  sufficient  to  fatigue  me  had 
I  not  known  the  danger.  Ichthyosaurus. 


[10819.] — There  have  been  such  unanswerable 
arguments  to  prove  that  shallow  water  is  just  as 
buoyant  as  deep  that  it  is  useless  adding  more. 
All  that  can  be  convinced  by  argument  already  are 


SPELLING  BEES  A  WD  DICTIONARIES. 

[10821.]— "  Progress"  (let.  10787,  p.  148)  has, 
I  think,  misunderstood  me.    He  objects  to  a"  re- 
cognised standard  dictionary,"  because  a  fixed 
standard  in  any  language  is  undesirable."    I  have 
not  the  remotest  intention  of  debating  the  point ; 
but  I  have  seen  nothing  as  yet  against  a  "  recog- 
nised standard  dictionary,"  which  should  be  accepted 
as  an  authority  and  be  followed  by  all  printers 
(much  to  their  own  satisfaction).    It  would  simply 
say   whether  enquire   or   inquire,    cbymieal  or 
chemical,  connection  or  connexion,  referable,  or  re- 
fem'ble,  and  so  on,  should  become  obsolete,  an«.8£ 
far  from  hindering  that  "  progress  "  about  which 
so  much  is  said,  would  actually  assist  it ;  for.  once 
have  a  standard  dictionary,  the  spellings  adopted 
would  become  general,  and  it  would  then  be  easy  to 
"  improve"  (save  the  mark !)  in  future  editions.  I 
happen  to  know  that  a  uniform  spelling,  like  an 
"authorised  version,"  would  be  a  great  "con- 
venience."  When  your  correspondent  says  I  have 
"disparaged  an  incomparable  work"  he  does  me 
an  injustice.    If  "  Webster's  Dictionary  "  had  been 
the  first  of  its  kind,  it  might  possibly  be  termed 
"incomparable,"  but  seeing  he  had  the  results  of 
the  labours  of  Johnson,  Lowth,  Kenrick,  Sheridan, 
and  many  other  lexicographers  before  him,  I  must 
demur  to  the  term.     Probably  if  you  look  upon 
American  as  anything  better  than  a  dialect  of 
English,  "  Webster's  Dictionary  "  is  incomparable. 
This,  however,  has  nothing  to  do  with  my  supposed 
4 '  disparagement  "—I  implied  nothing  more  than  that 
it  was  simply  ridiculous  to  use  Webster  as  the 
authority  at  an  English  spelling  bee— as  well  might 
you  appoint  Lancashire  men  as  judges  at  a  pro- 
nouncing beo  in  Somerset.    If  "  Progress  will 
refer  to  pp.  327  and  410,  of  Vol.  XXI.,  I  think  he 
will  find  some  reason,  when  anathematising  those 


who  have  assailed  his  favourite  dictionary  with 
"  vituperation  and  unreasoning  abuse,"  for  awarding 
only  the  minor  condemnation  to  bis  'umble  friend, 

Saul  Bymea. 

P.S. — If  we  are  to  copy  the  Italians  by  substitut- 
ing /  for  ph,  why  not  drop  h  as  well  ?  Unappy 
thought !  Why  did  not  Webster  abolish  it  ? 
Thousands  will  agree  with  me  that  it  is  a  nuisance. 
Only  fancy — "  head  "  would  then  dwindle  to  td.  So 
simple — isn't  it?  By  the  way,  how  do  you  pro- 
nounce "  fonetik."  It  is  supposed  to  be  unmistake- 
able,  but  it  might  be  fo-ne'-tik,  fon'-e-tik,  orfone'- 
tik,  or  something  else.  The  "  foreigner,"  of  course, 
would  not  experience  any  difficulty.  Tbe  London 
Association  of  Correctors  for  the  Press  are  about  to 
compile  a  Supplement  to  the  dictionary,  in  which 
words  at  present  spelled  in  different  ways  will  be 
inserted  with  the  preferred  spelling. — 8.  B. 

n0822.j— "  Saul  Bymea"  (10712,  No.  577*>  an* 
"  Progress  "  (10787,  No.  578)  will  be  interested  to 
know  that  the  Association  of  Correctors  for  the 
Press  have  resolved  (vide  the  daily  papers)  to  bring 
out  a  standard  dictionary.  As  newspaper  and  other 
current  literature  is  really  the  national  standard  of 
the  language  as  spoken  now,  these  gentlemen,  with 
the  learned  assistance  they  will  be  able  to  command, 
are  obviously  the  best  persons  to  superintend  such 
an  undertaking.  W.  B. 


SPELLING  BY  SOUND. 
[10823.]— Amara  '  to  the  rescne,  ho!"  cries 
the  (perhaps  female)  party  of  that  pseudonym  on 
p.  94.  In  answering  a  letter  I  generally  begin  at 
the  end  and  work  backwards,  and  shall  do  so  m  tail 
instance  by  paragraphs  : —  ...        ..  ^ 

Par.  4. — It  is  surely  a  mistake  of   '  Amara  ^  to 
defend  mistakes  in  grammar  by  calling  themV'" 
cusable."    Moreover,  perhaps  E.  Jones  can 
him  (or  her)  self. 

Par.  3.— Altering  one  word — etymologists 
little  to  fear  of  a  general  adoption  of  a  phonetic 
system— I  agree  with  that  entirely. 

Par.  2. — I  never  supposed  for  an  instant  that  any 
foreignor,  intellectual  or  otherwise,  would  be  such  a 
"what's  his  name"— say  flat— as  to  mi-tako 
fonetic  nux  for  a  drug.  I  said,  take  *'  fonrtic  nux 
to  have  some  relation  to  nux  vomica,"  whieb  1*  the 
name  of  a  drug,  and  the  more  I  look  at  the  name 
the  more  likely  such  a  mistake  appears.  "  The  chief 
obstacle  they  encounter  appears,"  Ac.  Precisely 
so ;  because  the  better  they  understand  foreign 
tongues  the  more  the  spelling  assists  them  to  aeM 
the  meaning  of  English.  Just  what  I  used  as  an 
argument  for  keeping  things  as  they  are— only 
"  Amara  "  does  not  seem  to  see  it. 

Par.  1.— Here  "  Amara  "  is  what  Artemus  \\  art 
called  a  little  "mixed."  "  Dulcamara  "—shall  we 
hope  ?— after  the  calling  to  tbe  rescue,  says  the 
question,"  What  is  the  object  of  alphabetic  wrttiugr 
is  a  very  important  one,  and,  after  some  statements, 
in  which,  to  me,  "words,"  "sounds,"  "letters, 
and  "  ideas,"  seem  slightly  hashed,  winds  up  tbo 
paragraph  thus  : — "  So,  written  language,"  Ac,  Ac 
I  merely  wish  to  hint  that  I  was  talking  of  alpha- 
betic writing,  and  that  the  "  primary  "  signification 
of  "  Amara' s  "  it— that  is,  "  written  language  —is 
not  the  sound,  but  only  would  represent  the  sound, 
if  "Amara"  and  others  could  bring  about  tM 
happy  change.  On  the  whole,  I  thiuk  the  proposed 
system  wants  better  advocates  than  either  '  E.  J- 


,ra  W 
m  "ex- 

U  have 


system  miuu  uon^i  «•« > »#»^«»s«>  «»--••*  w-- —  t—  **V« 
or  "Amara."  In  the  above  sentence  I  V". 
"  primary  signification  "  to  mean  principal  ohjeel, 
and  not  original  intention.  . 

S.  W.  Francis's  letter  (p.  123)  is  not  so  bad.  if  ne 
were  not  so  free  with  his  superlatives,  and  it  be  ban 
not  dragged  in  a  quotation  from  Dr.  Johnson  as 
evidence  of  what  "must  have  been."  Johnson b 
philology  was  never  worth  much,  and  stands  at  a 
very  low  figure  nowadays.  I  suppose  his  sentence, 
concluding  the  4th  paragraph,  3rd  column,  metaj 
that  the  probability  of  English  becoming  universal 
would  be  greater.  .. 

I  should  be  sorry  to  see  John  Bull  become  entnu 
siastic"  about  anything ;  when  be  does  he 
himself  an  awful  nuisance,  if  not  worse    1  J*™** 
enthusiasm  had  something  to  do  with  a  recent  war, 
the  results  of  which  were  not  pleasing  as  a  r"Je- 

J.  K.  *. 


[10824.] — Although  "J.  K.  P."  saya  (p.  40)  bj 
does  not  intend  to  be  drawn  into  a  controversy,  a 
letter  calls  for  a  few  remarks.    1.  As  to 
of  pronunciation  in  the  different  districts  or  r-n* 
land,  is  there  not  a  tolerably  well  defined  «R,|,,T£ 
of  pronunciation  to  which  every  educated  ^"5"  » 
man  strives  to  conform?    Is  it  not  the  aim 
every  schoolmaster  in  the  country  to  tcac 
pupils  this  standard  of  speeoh,  and  to  c°Y^f 
localisms  and  provincialisms?   Thi»  ■**  ,rworj 
pronunciation  is  not  absolutely  fixed  for  every  w 
in  the  language,  it  is  true ;  but  for  practical  rj 
poses,  and  in  a  general  way,  there  is  ' one  '■BSjjj 
of  recognisal  pronunciation,  and  which  u      .  .k, 
by  certain  marks,  accents,  and  other  symbols  u»  *« 
dictionary. 
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that  to  do  this  the  spectator  might  have  to  wait  a 
few  minutes  until  the  minute  figure  *H  changed  at 
the  end  of  fire  minutes,  and  that  it  might  be  incon- 
venient for  the  time  not  to  he  shown  more  nearly  in 
the  interval*  between  the  change*.  If  so  it  mn»t  bo 
very  easy  to  contrive  simple  mode*  for  dividing  these 
intervals  of  time,  and  showing  the  division  more 
accurately  than  it  is  now  shown  by  the  minute  hand 
of  a  turret  clock  as  seen  from  below.  For  example, 
whenever  the  canvas  is  drawn  up  so  as  to  show  the 
five-minute  figure,  it  might  he  made  to  raise  a  bar 
to  the  ton  of  the  window  at  which  the  figure  is 
shown,  which  bar  should  slowly  descend  to  the 
bottom  of  the  window  in  five  minutes,  its  descent 
being  regulated  by  a  fly.  Though  this  would  not 
be  quite  exact,  there  would  be  no  sensiblo  error  in 
so  short  a  time ;  the  figure  exhibited  would  show 
the  exact  time  of  its  la*t  change,  and  the  position  of 
the  bar  the  time  elapsed  since  the  last  change,  with 
close  approximation  to  accuracy. 

The  advantages  of  adopting  this  suggestion 
(which,  tbongh  original,  is  probably  not  new)  would 
be — first,  that  the  time  could  be  shown  to  a  great 
distance  more  distinctly  tfcan  by  any  clock  face  of 
moderate  size ;  socondly,  that  a  Tery  good  small 
clock  would  cost  les3  and  keep  time  better  than  a 
far  more  costly  largo  clock  powerful  enough  to 
move  the  heavy  hands  needed  to  be  nearly  as 
visible ;  thirdly,  that  the  wiadows  at  which  such 
large  figures  could  be  exhibited  would  interfere  far 
!ess  than  a  large  clock-face  with  the  architectural 
design  of  the  turret  or  steeple ;  fourthly,  there  would 
be  no  hands  exposed  to  the  force  of  the  wind,  and 
the  figures  could  be  quite  protected  from  rair., 
smoke,  ard  dirt:  and,  lastly,  the  time  could  be 
shown  with  accuracy.  •  Philo. 


little  curiosities  of  nature  to  friends  I  let  the  matter      Another  point  which  should  not  be  passed  over 
drop  till  a  few  weeks  ago,  when,  having  noticed  the  weight  of  the  emrme.    Here  it  seems  to  me  that 
that  the  stipes  of  a  fern  (Lastrea  cemula)  was  * 


covered  with  them,  I  again  examined  some  of  them, 
and,  seeing  "Nedbeh's"  letter  induces  me — if  you 
think  it  worth  insertion— to  put  my  observations 
into  print. 

These  specks  average  about  a  tenth  of  an  inch 
in  length,  and,  to  my  mind,  look  like  elongated 
miniature  whelks,  clinging  in  the  same  way  to  the 
stipes  of  the  fern  as  whelks  do  to  rocks.  I  will, 
for  convenience,  call  it  a  shell ;  then  if  viewed  from 
above  with  a  good  light  under  a  low  power  it  looks 
like  tortoise-shell.  If  turned  up  tho  inside  shows 
signs  of  life,  for  one  end  pulsates,  and  the  other — a 
dark  brown  hollow — contains  insects,  which  seem 
to  bo  the  offspring  of  the  "shell,"  and  themselves 
resemble  their  parent  to  a  certain  extent,  for  their 
bodies  though  flat  give  me  the  idea  that  they  could 

easily  ho  adapted  to  any  object  to  which l  they  think  w  ^  R  fc  ad(]itionfti  interest  if  be 
wished  to  cling.    The  little  insects  have  eight  legs  ^  wLal .      of      ine  tbe  trmin-  are 

and  two  eyes,  with  several  facsts  m  each  eye,  and, 
for  their  size,  move  rapidly,  but  a  curious  white 
substance,  which,  to  use  an  odd  description,  looks 
like  spongy  sugar,  and  seems  to  bo  their  food,  clings 


the  London  and  North  Western  has  a  great  ad- 
vantage. While  the  heaviest  Midland  and  Great 
Northern  Railway  engines  weigh  close  on  39  tons, 
and  some  of  the  North  Eastern  uo  less  than  4-t,  tbe 
largest  London  and  North  Western  Railway  do  not 
exceed  33  tons,  and  tho  "  Lady  of  the  Lake  class, 
which  work  tho  Irish  mail ,  are  not  above  28. 

The  Great  Eastern  4-coupled  engines,  with 
cylinders  28in.  x  18,  about  which  I  wrote  a  short 
time  since,  have  now  made  their  appearance.  Tbejr 
are  splendid  monsters  to  look  at,  bnt  so  heavy 
(weighing  considerably  above  40  tons)  that  fears  for 
the  permanent  way  have  as  yet  confined  them  to 
goods  traffic.  ®. 

[10835.]— In  Getter  10724)  "Egeria"  promises 
some  fast  averages  on  the  L.  and  N.  W.  B. ;  these,  I 


PLANETAHY  ROTATION— MARS 
HABITABLE. 

[10831.]— How  does  "Alpha  Omega"  (10786) 
make  out  that  the  earth's  polar  axis  being  free  to 
more  about  (which  is  contrary  to  the  law  of  inertia, 
and,  not  the  fact),  its  diurnal  rotation  ought  to  drive 
it  in  some  definite  direction,  its  polar  axis  travelling 
onwards,  like  that  of  a  ball  rolling  along  the  ground, 
and  this  direction  would  correspond  with  its 
"  annual  path."  It  is  friction  that  makes  the  ball 
rotate,  but  how  arc  you  going  to  prove  that  it  is 
friction  in  tho  case  of  tho  planet?  Again,  the 
supposition  that  tho  warm  receding  side  of  the 
planet  is  most  repelled  ought,  I  think,  be  supported 
by  some  argument.  However,  if  this  is  tbe  cause 
of  diurnal  rotation,  it  becomes  more  evident  that 
the  inclination  of  the  polar  axis  is  fixed  by  the  law  of 
inertia,  for  if  it  were  not,  then  the  axis  would  always 
be  perpendicular.  There  is  no  reason  why  it  would 
not,  for  the  difference  of  thermal  capacities  of  the 
N.  and  S.  hemispheres  can  have  no  effect  since  the 
planet  Mars  does  not  seem  to  bear  this  theory  out. 
Mr.  Proctor  says,  in  his  letter  10783,  p.  147,  "  Light 
radiated  by  the  sun  towards  the  earth  passes  far 
behind  tbe  earth,  which,  by  the  time  the  light  has 
reached  her  distance  from  the  suu,  has  cleared  her 
own  diameter,  aud  some  500  miles  more,  from  the 
position  she  had  when  that  light  set  out  from  the 
sun."  How  will  this  help  "A.  OP"  And  when  we 
add  that  the  rotation  of  the  sun  on  its  own  axis  in 
25  days  must  also  be  taken  into  acconnt,  it  will  be- 
come evident  that  it  is  the  "  beginuing  and  tbe  end ' ' 
to  support  isolated  ideas  on  tbe  subject  that  we 
most  want.  I  always  learn  something  when  I  read 
Mr.  Proctor's  letters,  but  yet  my  instruction  does 
not  agree  with  everything  he  says.  In  "  Other 
Worlds  than  Ours."  a  great  deal  of  space  is  taken  up 
in  proving  how  tho  planets  might  and  bow  thev 
might  not  be  habitable.  It  is  there  determined 
that  the  white  polar  caps  on  Mars  arc  due  to  snow, 
and  yet  it  appears  that  in  some  of  his  later  works  he 
is  again*t  the  idea  that  the  other  planets  are  habit- 
able. Now  I  feel  perfectly  certain  that,  if  there  is 
snow  on  Mars,  the  planet  must  be  habitable,  and 
probably  it  is  just  in  that  condition  as  regards 
temperature  most  favourable  to  animal  life.  Read 
again  chapter  vi.  of  "  Heat  a  Mode  of  Motion," 
and  you  will  find  that  this  must  be  so.  I  would  like 
to  have  Mr.  Proctor's  opinion  on  this. 

Dr.  H.  M.  M. 

SPECKS  ON  THE  ORANGE  RIND. 

[10832.1— With  reference  to  "  Nedbeh's  "  letter 
(No.  10758,  p.  119)  on  the  ahovo  subject — although 
I  cannot  help  him  as  he  desires,  yet  perhaps  a 
parallel  observation  on  my  part  may  be  of  interest. 
About  a  year  ago,  I  think,  I  noticed  some  curious 
browu  specks  on  the  stem  of  a  hemlock  plant, 
raised  from  seed  brought  from  the  Cape  of  Good 
Hope,  and  having  about  that  time  purchased  a 
microscope,  I  examined  a  few  of  these  specks,  and, 
to  my  astonishment,  they  turned  out  to  be  insects. 
At  tbe  time  I  made  as  careful  drawings  of  them  as 
1  could,  and  with  a  description  of  my  observations 
forwarded  them  to  the  Editor  of  "our"  micro- 
Fuupicil  column,  who,  after  some  little  time  wrote 
me  a  curt  letter  saying  that  he  had  not  time  to  help 


to  some  of  them  and  to  tho  parents,  and  thus 
prevents  their  itinerations.  My  powers  of  descrip- 
tion being  very  limited,  as  you  see  by  this,  and 
being  very  little  of  a  draughtsman  I  am  unable  to 
give  any  better  idea  of  what  I  see,  yet  at  the  same 
time  my  curiosity  is  great.  H.  D.  P. 


DIAMAGNETISM. 

[10833.]— It  is  true  that  tho  hypothesis  of  dif- 
ferential action  is  quite  sufficient  to  account  for  the 
effects  described  by  "Eclecticus"  (letter  10736,  p. 
99),  but  tho  point  is  not  merely  to  explain  one  or 
two  experiments  but  to  account  for  them  all.  The 
emission  theory  of  light  did  pretty  well  to  explain 
reflexion,  but  utterly  failed  to  deal  with  polarisation 


run,  as  I  believe  that  this  company  employs  several 
different  tvpes  of  locomotives  for  fast  traffic.  Will 
"  Express  Driver  "  say  if  tho  new  coupled  G.  N.  R. 
engines  he  mentions  in  letter  10725  have  same  dimen- 
sions of  boilers  and  tubes  as  the  8ft.  engines,  and 
also  say  what  is  the  diameter  of  driving  wheels  of 
the  18in.  cylinders  Midland  engines  which  he  men- 
tions? The  stroke,  I  thiuk.  is  24in.  I  should  be  glad 
if  he  would  say  what  is  the  weight  of  an  ordinary 
6-wheel  composite,  and  one  of  the  new  bogie 
carriages  ho  mentions  in  the  same  letter.  I  must 
thank  him  for  reply  No.  25537,  but  I  hope  some 
kind  reader  will  send  a  reply  to  my  query  about  the 
proportion  of  tractive  force  to  tho  adhesive  weight. 

Mew. 


and  interference;  and  it  is  even  so  with  the 
phenomena  of  magnetism  (using  that  term  in  its 
extended  sense).  It  is  no  use  selecting  an  elemen- 
tary experiment,  and  showing  that  the  theory  of 
reverse  polarity  is  not  needed  to  account  for  it. 
While,  therefore,  fully  granting  that  my  friend's 
view  will  answer  in  the  cases  cited,  I  will  ask  him 
to  explain  what  will  happen  in  the  following  ex- 
periment : — F  H  is  tho  north  pole  of  a  powerful 
electro-magnet,  E  M  J  is  a  bar  of  bismuth  fastened 
at  its  centre,  M,  at  right  angles  to  the  lever,  MAR, 
which  lever  is  moveable  round  a  pivot  at  A.  In 
what  direction  will  the  the  lever  turn  from  the 
position  shown,  or  will  it  move  at  all?  If  "  Eclec- 
ticus "  can  tell  what  actually  occurs  and  explain  it, 
using  merely  the  theory  of  differential  action,  he 
will  certainly  be  in  the  way  to  convince  me  that 
reverse  polarity  is  moonshine.  But,  he  will, 
perhaps,  allow  me  to  remark  that  I  must  have 
argument,  not  assertion  ;  reasoning,  not  rambling. 
With  regard  to  this,  as  also  the  astatic  needle 
question,  "  Camalodenum  "  must  choose  between 
"  Eclecticus"  and  Tyudull.      Beacon  Lough. 


LOCOMOTIVES  AND  SPEED  OF 
TBAINS. 

[10831]— We  have  read  many  interesting  letters 
on  the  performances  of  various  engines.    1  venture 
to  hope  that  your  correspondents  may  be  able  and 
willing  to  give  such  particulars  of   the  average 
speed,  load,  coal-consumption,  gradients,  and  other 
essential  matters  as  may  enable  a  real  practical 
comparison  to  be  made  of  the  engines  on  different 
lines.    Mr.  Chalmers,  perhaps,  would  furnish  these 
r   data  in  the  case  of  the  several  classes  of  Great 
me,  and  at  the  same  time  kept  my  drawings.    My  I  Northern  Railway  locomotives,  while  others  would 
ardour  was  damped,  and  beyond  showing  these  ]  answer  for  the  Great  Western,  Midland,  &c. 


LONG  TRUCK  RAILWAY  CARRIAGES 

[10836.]— The  late  Z.  Colburn,  when  editor  of  the 
American  Engineer,  some  20  years  ago,  and  an 
authority  on  railway  matters,  agreed  with  "  Express 
Driver  (see  letter  10725)  that  there  was  less  dead 
weight  per  passonger  in  the  long  American  truck 
(or  bogie)  car,  than  in  tbe  usual  English  type.  He 
made  a  very  thorough  examination  of  the  British 
railway  system  somewhere  about  the  year  1856  or  '7, 
and  wrote  most  interesting  articles  on  the  subject 
for  his  paper  in  New  York.  As  far  as  I  was  able 
to  judge,  Mr.  Colburn  seemed  a  very  fair  and  im- 
partial writer,  freely  acknowledging  the  various 
points  in  which  British  engineering  practice  appeared 
to  him  superior  to  American ;  therefore  I  have  con- 
fidence in  his  opinion  touching  this  matter  of  dead 
weight  per  passenger. 

I  rejoice  in  your  statement  that  your  company 
are  constructing  cars  on  the  American  plan,  and 
that  "  the  ordinary  carriages  are  to  be  taken  off  the 
main  line  as  soon  as  possible."  At  last  custom  and 
prejudice  are  beginning  to  give  way  to  common 
sense — well,  better  late  than  never!  I  do  most 
sincerely  hope  the  Midland  Company  won't  do  the 
thing  by  halves  (as  has  been  the  case  in  Switzer- 
land), and  reject  one  of  tho  most  valuable  of  the 
American  features— to  wit,  the  reversible  seats.  One 
of  the  greatest  advantages  in  the  real  American 
railway  car,  is  that  you  can  always  ride  facing  the 
engiue,  and  so  never  have  tho  annoyance  of  a  vis-a- 
vis. An  American  lady  once  said  to  me,  with  much 
truth  :— "  The  English  complain  of  the  want  of 
privacy  inseparable  from  our  cars,  whereas  I  think 
it  is  just  the  other  way.  We  have  only  one  passen- 
ger sitting  alongside  of  ns,  while  they  have._  in 
addition,  one  sitting  right  opposite,  staring  into 
your  very  eyes — the  thing  of  all  others  the  most 
incompatible  with  real  privacy." 

What  a  blessing  if  all  the  other  lines  would  follow 
the  example  of  the  Midland  !  Then  families  travelling 
with  young  children  need  not  be  obliged  to  feel  the 
mortification  they  now  do,  nor  cause  the  annoyance 
of  their  fellow-passengers  that  under  the  present 
system  they  cannot  avoid.  Young  ladies  could 
travel  by  themselves  without  the  risk  of  being 
insulted,  or  worse.  Men  would,  on  their  side, 
escape  the  f  also  charges  now  sometimes  made  against 
them ;  neither  would  they  have  to  fight  for  their 
lives  with  maniacs  shut  up  in  the  same  compartment 
with  them,  as  occurred  to  a  countryman  of  mine  not 
very  long  ago ;  while,  better  than  all,  helpless 
passengers  would  not  be  robbed  and  murdered  in 
railway  compartments,  which,  as  wo  all  know,  has 
already  happened. 

One  point,  however,  demands  much  care  with  car 
seats  on  the  American  plan — viz.,  tbe  attaching 
them  to  the  sides  and  floor  in  the  very  firmest  man- 
ner. If  simply  screwed  down,  should  even  a  slight 
collision  take  place  tho  seats  are  apt  to  be  torn  from 
their  places  and  piled  up  in  a  mass  at  the  end  of 
the  car,  thus  increasing  the  mischief  done  to  the 
passengers.  Another  fanlt,  common  in  the  States 
in  my  time  was,  that  there  was  far  too  much 
polished  hard  wood  and  too  little  soft  padding  inside 
the  cars.  A  panel  of  varnished  bird's-eye  maple 
(though  verv  ptetty  to  look  at),  where  soft  up- 
holstering should  be,  might,  in  a  railway  accident, 
make  all  the  difference  between  a  fatal  fracture  and 
a  simple  contusion.  NoUa. 
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TRADE  INTERESTS  AND  INTELLI- 
GENT INQUIRERS. 

[10637.}— Your  correspondent  "  Organ  Finisher" 
in  hi*  letter  on  Vlolon  Pipes  (10800),  baa  siren  me  a 
kind  reprimand  for  daring  to  call  "  trade  interests, 
combined  with  personal  restrictions,"  a  paltry 
apology  for  witbolding  information.  I  am  sorry 
that  my  plain  speaking  should  hare  offended  one 
whom  arery  reader  of  your  journal  moat  respeot  for 
his  general  kindness  and  courtesy.  If  such  valuable 
contributors  would  be  brave  enough  to  write  under 
their  own  names,  they  would  hare  less  chance  of 
being  mis  understood.  So  far  as  purely  personal 
matters  are  concerned,  it  may  be  advisable  and 
pleaaant  to  write  under  an  assumed  name ;  but  I 
think  on  all  open  subjects,  art,  and  scientific  topics, 
a  man  ought  not  to  write  unless  he  is  prepared  to 
sign  his  name  in  support  of  bis  views.  1  hare  made 
it  a  rule  never  to  write  a  line  on  any  matter  what- 
ever to  which  I  felt  disinclined  to  append  my  name. 
One  cannot  hare  the  same  confidence  or  interest  in 
the  writings  of  unknown  men ;  and  I  am  sure  there 
are  many  others,  like  myself,  who  wonld  experience 
genuine  pleasure  in  knowing  such  talented  contri- 
butors as  "Uranium,"  "  E.  J.  P.",  "Organ 
Finisher,"  "  Harmonious  Blacksmith,"  and  many 
others.  But  to  return  to  my  subject — I  still  think 
that  "Organ  Finisher's"  first  reasons  were  not 
those  which  would  commend  themselree  to  a  generous 
mind ;  but,  "  as  the  world  wags,"  I  may  hare  been 
hasty  in  calling  them  paltry ;  his  reasons  now  given 
are  better  balanced,  for  "  patent "  reasons  do  cramp 
the  heart  and  tie  the  tongue.  I  am  sorry  that 
"  Organ  Finisher  "  has  not  met  with  a  fair  sample 
of  an  "  intelligent  inquirer,"  or  he  would  hesitate 
before  be  looked  down  on  the  class  of  man  who  has 
bean  the  pioneer  in  every  branch  of  human  know- 
ledge, and  he  forgets,  that  in  patenting  his  process 
or  method  (be  cannot  patent  a  principle) of  adjusting 
the  metal  bridges  on  organ  pipes,  he  is  placing  full 
date  at  once,  not  only  in  the  hands  of  the  intelligent 
inquirer,  but  »n  those  of  him  who  runs  and  reads.  I 
have  before  me  now  every  English  patent  on  organ- 
building,  and  I  hope  some  day  to  know  "  Organ 
Finisher"  by  his  own  name,  through  his  patent 
specification  on  the  new  and  perfect  method  of  ad- 
justing metal  bridges  on  string- toned  organ  pipes. 

Of  course  "  Organ  Finisher  "  knows  the  methods 
adopted  by  the  great  German  builder,  of  which  there 
are  some  beautiful  examples  in  this  country,  as  well 
as  the  ingenious  wind-adjusting  bridges,  introduced 
by  the  greatest  living  organ- Builder.  He  appears 
(reply  23563)  to  be  acquainted  with  the  German 
mode  of  bridging  wood  string-toned  pipes,  although 
not  with  the  latest  improvements  of  Herr  Schulzein 
this  direction. 

I  trust,  Mr.  Editor,  my  above  remarks  will  be 
accepted  by  your  correspondent  as  an  apology  for 
my  outspoken  use  of  the  word  "  paltry."  As  to  my 
•ssuming  the  duties  of  a  "  mentor,"  nothing  was,  or 
b,  further  from  my  thoughts.  I  freely  impart  all  I 
know  that  I  may  learn  more,  for  I  firmly  believe 
that  he  who  looks  his  own  knowledge  up  in  his  own 
mind  will  soon  find  the  knowledge  of  others  denied 
him.   It  is,  indeed,  more  blessed  to  give  than  to 


And  now  I  am  going  to  say  a  few  words  in  favonr 
f  amateurs  in  organ  matters.  Up  to  very  lately — 
and  Mr.  Editor  you  know  it  to  be  a  fact — the  organ 
was  looked  upon  by  the  uninitiated  with  something 
like  awe ;  a  piece  of  work  quite  beyond  their  com- 
prehension, and  with  which  they  had  no  right  to 
interfere  or  have  anything  to  do.  This  feeling  was 
largely  shared  by  organists,  who  pleaded  entire 
ignorance  as  regards  the  construction  of  the  instru- 
ments at  which  they  presided. 

Organ-builders,  of  course,  had  both  trade  interests 
and  personal  considerations,  and  it  was  desirable  that 
intelligent  inquirers  should  be  kept  in  the  dark  on 
all  details  of  organ  construction.  It  is  a  noteworthy 
fact  that  no  organ-builder  in  this  country  has 
written  a  practical  treatise  upon  his  art ;  and, 
reasoning  from  the  past,  it  is  evident  that  all,  in  the 
shape  of  popular  information,  will  have  to  be  done 
(as  up  to  this  time  has  been  done)  by  men  outside 
the  trade,  whether  they  be  simply  intelligent  in- 
quirers or  amateur  organ -bnilders,  devoid  of  trade 
interests  or  personal  restrictions. 

Amateurs  have  recently  taken  hold  of  the  organ, 
and  all  its  wonders  have  consequently  been  "  blown" 
upon  ;  and,  it  is  not  possible  for  an  organ-builder  to 
keep  secret  anything  which  he  carries  out  in  his 
works.  He,  of  course,  may  prevent  his  brother 
organ-builders  from  using  his  inventions  bv  securing 
patents;  but  he  cannot  prevent  an  intelligent  in- 
quirer or  an  amateur  builder  finding  ont  all  about 
them,  and  introducing  them  in  their  private  works. 
In  fact,  as  I  said  before,  patenting  an  invention  gires 
inquirers  every  facility  for  investigation. 

There  is  one  department  of  organ  matters  with 
which  amateurs  are  becoming  more  and  more  con- 
nected every  day— I  allude  to  the  specification,  detail- 
ing both  contents  and  modes  of  construction.  It 
was,  a  short  time  ago,  the  almost  invariable  custom, 
when  a  new  organ  was  required,  to  ask  builders  to 
estimate  and  send  in  their  own  specifications.  This 
was  a  most  pernicious  system,  for  it  gave  the  ad- 
vantage to  unscrupulous  tradesmen,  who  took  every 


advantage  of  the  ignorance  of  the  clients .  I  am  not 
going  to  enlarge  upon  this  fertile  theme— it  has  been 
done  justice  to  by  better  pens  than  mine;  I  have 
only  alluded  to  it  for  the  purpose  of  showing  that 
the  amateur  has  done  ana  is  doing  much,  in  his 
innocence  of  trade  interests,  to  improve  the  art  of 
organ-building  in  this  country. 

The  rapidly  increasing  love  for  the  organ,  and  the 
intelligent  interest  which  is  springing  up  erery  where, 
are  dne  to  the  labours  of  amateurs ;  and  organ- 
builders  owe  them  a  debt  of  gratitude  for  the  great 
increase  of  their  business.  Q.  A.  Audaley. 


ORGAN  TUNING. 
[10838.}— At  the  commencement  of  the  week  I 
was  examining  an  organ  belonging  to  a  friend  with 
a  purpose  of  collecting  all  the  information  I  could 
before  beginning  one  which  I  intend  building.  I 
was  much  struck  with  the  battered,  split,  and  dis- 
tressingly dilapidated  condition  of  the  metal  pipes, 
and  reflecting  on  it  saw  that  mnch  mischief  had 
been  done  in  tuning.  It  struck  me  that  it  would  be 
possible  to  devise  a  plan  of  tuning  which  should  not 
necessarily  destroy  or  injure  the  pipes.  I  throw  out 
as  a  suggestion  to  your  readers  better  informed  than 
I  am  on  such  matters,  if  the  following  plan  would 


meet  the  difficulty  -.—A  piece  of  tube  to  be  made  of 
requisite  length  to  slip  on  the  upper  end  of  pipe  and 
moved  up  or  down  by  the  simple  mechanism  whioh 
I  have  attempted  to  show  in  the  rough  sketch  below. 
The  sliding  tube  to  be  fixed  in  the  desired  position 
by  the  little  binding  screw,  the  oblique  direction 
of  the  slot  in  the  moveable  tube  allowing  the 
requisite  alteration  of  length  of  pipe  required.  I 
intended  to  say  something  respecting  the  metal 
itself,  but  must  defer  that  just  now. 

Thos).  Birt. 

VIOLIN  CONSTRUCTION. 
[10839.]— Ik  a  former  reply  on  this  subject,  the 
matter  was  not  adequately  explained.  I  was  very 
busy  at  the  time.  I  hare,  therefore,  given  sketches 
of  instruments  used  by  myself  in  violin  construc- 
tion. Though  the  operation  is  long  and  tedious  yet 
they  are  better  than  a  penknife  or  the  like.  The 
plough  and  gauge  are  about  6in.  in  length,  and 


made  of  beech.  Fig.  1  is  the  gauge ;  a,  the  cutter  ; 
6,  a  wheel  revolving  in  a  screw,  and  entering  a 
brass  plate  at  e,  running  in  a  groove  three-eighths 
of  an  inch  in  length,  d,  held  at  that  end  by  the  left 
hand  in  operation.  Fig.  2  is  the  plough;  a,  the 
th-iron  and  wedge,  which  are  inserted  in  a 
tailed  shaped  groove ;  b,  the  regulator ;  c,  a 


hole  for  the  insertion  of  handle  (shape  immaterial) 
to  be  held  in  the  left  hand.  Fig.  3  shows  opposite 
side  of  plough  and  the  regulator,  b,  which  is  a  small 
brass  wheel.  Fig.  4,  the  sole  of  the  plough.  But 
to  those  who  deem  money  no  object,  ana  are  de- 
termined upon  following  one  particular  outline,  of 
instrument  only,  Fig.  5  (which  is  a  half-section, 
and  showing  the  belly  of  the  instrument  inserted) 
will  be  of  great  advantage.  The  frame  is  cast  in 
brass,  a  reduced  eighth  of  an  inch  thick,  and  extends 
orer  the  belly  fire-eighths,  and  its  inside  d?pth one- 
eighth  and  a  sixteenth ;  the  groove,  a,  is  cut  at 
that  distance,  so  that  when  the  belly  is  inserted  and 
screwed  down  to  the  block  of  wood,  b,  it  should  be 
immediately  over  the  line  for  purfling ;  c  c  c  c,  are 
parts  left  uncut  to  hold  the  frame  together,  and 
under  those  parts  left  the  gauge  and  plough  will 
speedily  put  to  rights  (after  removal  of  the  frame). 
It  will  be  seen  that  when  the  back  or  belly  is 
secured  in  this  frame  the  gauge  and  plough  have  a 
channel  or  groove  already  made  to  move  in,  and  can 
dispense  with  the  regulators,  that  of  the  gauge 
being  removed  at  dotted  lines,  e.     J.  Belgrove. 


ORGANS,  HARMONIUMS,  Ao. 

[10840.]—"  Tin-tack  "  (query  25783),  speaking 
of  an  organ  "  50in.  long  by  24in. ,  6ft.  3in.  high," 
says  he  would  sooner  have  an  instrument  like  it 
than  "the  most  expensive  harmonium  made."  I 
wish  your  correspondent  would  explain  how  this 
marvellous  organ  is  made ;  for  of  two  things  one — 
either  this  organ  is  a  truly  remarkable  instrument 
or  your  correspondent  is  prejudiced,  for  I  assume  that 
he  ha*  heard  "  the  most  expensive  harmoninm 
made."  Draw  it  mild,  please.  The  ordinary  make 
of  harmonium  is  not  in  the  same  street  with  the 
organ  ;  but  to  compare  this  miserable  little  box  o' 
pipes  with  the  "  beat"  harmonium,  is— never  mind. 
Mr.  Audsley  talks  in  a  somewhat  similar  strain, 
when  on  p.  85  he  says,  "  there  can  be  no  doubt  that 
a  small  sweet- toned  organ  is  as  muoh  superior  to  the 
largest  harmonium  ever  constructed  as  the  violin  is 
to  the  banjo."  When  Mr.  A.  goes  on  to  speak  of 
the  "  buz  a  and  brassy  abomination  "  of  the  harmo- 
nium, which  here  is  used  in  its  generic  meaning, 
including  all  reed  instruments  of  the  harmonium 
kind,  I  cannot  re'ist  the  suspicion  that  he  has  never 
heard  the  best  instruments  of  the  reed  organ  type. 
For  the  drawing-room  or  the  parlour  the  best  quality 
reed  instrument  is  as  much  the  superior  of  theordinary 
organ  constructed  for  use  in  houses  as  tho  organ  is 
of  the  harmonium  in  church  or  chapel.  To  carry 
the  comparison  further  would  be  odious,  because  no 
manipulation  and  multiplication  of  metallic  reeds 
will  ever  enable  the  harmonium  to  lift  np  its  head 
alongside  the  masterpieces  of  the  organ-builder's 
art.  Still,  sueh  an  organ  as  would  suit  Mr.  Audsley'e 
educated  taste  would  bo  a  work  of  time  to  most  of 
your  readers,  who  could  build  a  very  tolerable  har- 
monium in  the  spare  hours  of  a  few  months.  A 
seven-row  harmonium  is  a  "portable"  instrument 
compared  to  a  seven-stop  organ,  and  although  I  will 
acknowledge  that  the  "quality"  of  the  "music" 
ought  to  be  (and  probably  would  be,  under  any  of 
"  our"  builders)  superior  in  the  Utter,  Mr.  Audsley 
must  surely  agree  that  there  is  as  much  difference 
in  the  quality  of  reed  organs  as  in  pipe  organs. 

In  answer  to  "  Eleve's  "  question  (p.  121)  as  to 
how  I  know  "  that  to  get  t'«e  moss  out  of  a  reed  of 
16ft.  pitch  it  should  be  placed  on  a  channel  of  some- 
where about  18in.  in  length,  I  find  in  my  notes  that 
the  statement  is  copied  from  an  article  of  Mr. 
Smith's  on  p.  556,  Vol.  XI.  It  is  there  stated  that 
"  experiment"  has  shown  such  a  length  to  give  best 
results,  and  I  suppose  I  took  it  for  granted  that 
the  statement  would  not  have  been  made  unless  true. 
The  correction  is,  however,  very  acceptable,  and  we 
may  now  take  it,  I  presume,  that  a  channel  5in.  long 
is  practically  the  best  that  can  be  adopted,  and  that 
there  is  no  absolute  necessity  for  experimenting  up 
to  18ft. 

I  suppose  that  the  diagram  of  the  orchestral  organ 
is  from  the  latest  make,  as  it  does  not  tally  with  the 
published  description  in  the  older  catalogues— vie., 
seven  rows,  14  sets  of  reeds,  of  which  5  are  of  16ft. 
pitch,  and  one  of  32.  The  barytone,  I  imagine,  is  of 
32ft.  pitch  (bass  half  of  an  8ft.  set,  fitted  on  the 
treble  half  of  soundboard  P);  the  musette,  should  it 
not  be  16ft.,  and  the  celeste  16ft?  I  can't  make  5 
sets  of  16ft.  without,  though  possibly  these  are  now 
8ft.  as  marked  in  "  Eleve's"  drawing.  With  what 
set  does  the  musette  act  to  produce  the  waveP  or 
are  there  two  vibrators  on  the  block,  or  is  "7j 
rows"  a  printer's  error,  for  I  can  only  make  it 
These  are  a  few  questions  out  of  many  that  will  be 
pnt,  now  that  we  have  the  principal  portion  of  the 
instrument  before  us,  aud  are  all  going  to  make  one 
like  it.  Saul  Rymea. 

ORGAN  AT  CIRENCESTER. 
[10841.] — As  your  subscribers  seem  interest 
the  construction  of  organs,  and  articles  froa 
to  time  appear  in  your  pages,  I  beg  to  gj^yxgan 
benefit  of  your  readers,  a  description  of  Joy  the 
erected  in  the  parish  church  of  Cirenoeslf 
well-known  firm  of  Gray  ac/i  Davidson  yT 

Digitized  by  Google 


178 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  579.  Apbi 


The  church  has  been  restored  at  a  cost  of  more  than 
418,000,  and  no  better  place  could  be  fonnd  for  the 
organ  than  where  it  is  now  fixed— between  two  high 
Gothic  arches— and  the  noble  instrument  is  bnilt 
between  and  extends  over  the  top  of  the  arches,  and 
then  rises  to  a  good  height  abore. 

Of  course  the  builders  had  to  constrnct  the  in- 
strument to  fit  the  place,  and  by  their  skill  to  over- 
come  the  difficulties  they  had  to  deal  with.  The 
organ  Btands  between  and  over  the  chapels  of  St. 
Catherine  and  8t.  Mary.  The  bellows  are  under- 
ground, oyer  which  is  situated  the  koyboard  of  3 
rows  of  keys.  The  instrument  is  supported  on  4 
pieces  of  oak,  10  inches  square  and  16  feet  in  height. 
The  choir  organ  is  built  over  the  keyboard,  about 
8  feet  from  the  ground,  and  has  23  beautifully 
illuminated  speaking  pipes  in  view.  The  great 
organ  stands  directly  oyer  the  choir  organ,  about 
24  feet  from  the  ground,  on  each  side  •(  which,  over 
the  arches,  the  pipes  for  the  pedals  are  situate,  and 
extend  on  each  side  more  than  9  feet.  The  swell 
is  situate  over  the  great  organ,  and  is  seen  oyer  the 
top  of  the  ease  40  feet  from  the  ground.  The  cor- 
nice round  the  swell  has  been  greatly  admired  for 
its  beautiful  work.  The  organ  is  inclosed  in  a 
Gothic  case  of  beautiful  proportions,  haying  61 
splendidly  illuminated  speaking  pipes  in  yiew.  Some 
of  the  16  feet  pipes  stand  on  the  ground,  and  inclose 
on  each  side  the  keyboard  and  choir  organ.  The 
PSM*  °f  P'P68  afc  present  in  the  instrument  is 
1  '  B™  re  is.  accommodation  for  several  more 
stops.  The  following  is  a  technical  description  :— 
Three  manuals  from  CC  to  F  in  alt.,  the  swell  on 
the  best  Venetian  principle,  going  throughout,  and 
pedals,  from  CCC  to  F.  Two  octaves,  and  a  fourth, 
containing  the  following  stops  j — 

Great  Organ. 

Double  diapason         ...  wood   16  feet 

Open  diapason  metal   8  feet 

Stopped  diapason  metal  and  wood...  3  feot 

SSSf1 met*1    4  feet 

™fthlL  metal    3  feet 

Fifteenth  meUl    2  feet 

 metal    4  ranks 

Trumpet  metal    8  feet 

Choir  Organ. 
Dnlciana  (garnet)        ...  metal  and  grooved 

T .  . ..  ,      .    .  l*low   8  feet 

Lieblich  gedact  wood   8  feet 

2? m8horn   metal   4  feet 

£Iute  „  wood   4  feet 

Cornu  di  bassetto       ...  metal   8  feet 

Swell  Organ. 

Double  diapason         ...wood   16  feet 

Open  diapason  metal     ...  8  feet 

Keraulophon  (tenor  C)  .   metal  and  grooved 

q.       ,  be'ow   8  feet 

Mopped  diapason  metal  and  wood...  8  feet 

SggPtf  metal   4  feet 

^,ffcenth  met*i   2  feet 

Cornopean   met*l   8  feet 

0boe   metal   8  feet 


assert  that  18  shillings  or  ^61  is  not  too  much  to  lay 
out  on  so  important  a  part  of  the  harmonium.  No 
person  at  all  experienced  will  dare  to  contradict  this. 

G.  Fryer,  Swansea. 


Pedal  Organ. 
Grand  open  diapason  ...  wood 

Grand  violone   metal 

Grand  principal  metal  ... 

Grand  trombone         ...  wood  tubes 

Couplers. 
Swell  to  great  manual 
Swell  to  choir  manual 
Swell  manual  to  pedals 


...16  feet 
...  16  feet 
...  8  feet 
...  16  feet 


Great  manual  to  pedals 
Choir  manual  to  pedals 


This  instrument  has  given  satisfaction  ia  its 
quality  of  tone  and  beautiful  case,  as  well  as  the 
most  efficient  way  in  which  the  peculiar  difficulties 
of  construction  have  been  overcome. 

Cirencester,  April  17.  O.  H.  Savory. 


HARMONIUM  AND  ORGAN  MATTERS. 

[10842.]— In  letter  10761  by  "Eleve,"  there 
appear  a  few   remarks  respecting  my  answer  to 
(query  24440,  page  337  in  Vol.  XXII.)  by  which  I 
feel  grieved.    "  Eleve  "  signifies  that  I  have  failed 
to  express  my  meaning  clearly.   In  giving  my 
answer  to  "  Gregory  "  about  the  spring  wire,  I  did 
not  state  the  exact  thickness  required  because  I 
supposed  that  he  had  a  sufficient  knowledge  to  think 
that  it  would  not  be  required  as  thick  as  a  poker.  I 
informed  him  that  it  would  be  necessary  to  have  it 
thicker  and  also  longer  than  the  springs  for  a  one- 
row  instrument.    I  am  sure  that  no  experienced 
person  will  contradict  this.    "Eleve"  also  states 
that  the  prices  for  a  one- row  pan  that  I  have  quoted 
are  far  too  high.   I  will  explain ,  briefly,  that  it  is  in 
reality  no  error.    A  on6-row  pan  for  either  6,  8,  or 
0  shillings  is  not  fit  to  have  the  very  worst  reeds 
jewed  on  it.    Practical  experience  has  taught  me 
jg.    The  very  lowest  price  for  one  of  any  account 
u  (hillings,  and  oven  at  that  price  it  only  gives 
out'  disagreeable  enough  to  drive  any  person 
the  room  in  which  it  is  placed.    I  again 


VOICING  REEDS,  &o. 
[10843.]— "  A.  G."  is  right  so  far.  We  not  only 
profess  to,  but  we  do,  take  a  reed  with  what  is 
called  "  Basson  "  quality,  and  convert  it  into  "  Cor 
Anglais,"  or  give  you  anything  between  the  two, 
and  we  won't  touch  the  tebing  either.  "  Occasional 
Photo"  has  his  upper  tubes  too  long  by  half .  It  is 
a  miracle  his  reeds  speak  at  all.  If  he  takes  my 
advice  he  will  make  aaothor  pan,  and  bring  the  reed 
and  pallet  holes  opposite  each  other  at  the  highest 
note.  Use  iin.  screws  for  the  bottom  notes,  jltbs  in 
the  middle,  and  iin.  at  the  top.  He  could  block 
the  present  pan,  hut  it  would  be  a  nasty  job,  and 
probably  not  be  satisfactory  in  the  end.  If  "  Har- 
monium "  is  very  anxious  to  have  a  celeste  stop  ho 
might  tune  his  hautbois  scop  a  little  flat,  and  see 
how  he  likes  it.  An  instrument  has  to  be  specially 
designed  to  admit  a  celeste  proper,  but  if  he  cares 
to  cut  the  pan  in  halves  and  throw  away  the  front 
half  he  can  make  a  pan  to  suit.  Ho  cannot  soften 
the  tone  to  any  purpose,  except  by  a  swell  box  en- 
closing the  pallets.  If  "Arizona"  will  take  the 
block  which  supports  "  W.  N.  L.'s  "  skeleton  har- 
monium in  the  case,  and  insert  it  under  the  feeder 
board,  instead  of  under  the  "well,"  he  will  "go 
on  better  "  than  his  instructor.  Cut  off  a  little  of  the 
wind,  John  Fenwick,  and  raise  the  tongue  of  the 
reed  a  little  higher.  "Poor  Man"  should  take  a 
piece  of  Jin.  iron  pipe  and  heat  it.  Lay  his  veneer 
on  it  and  soak  the  other  Bide  with  hot  water.  It 
will  then  curl  round  his  tubing  of  its  own  accord. 

Eleve. 


REPLIES  TO  QUERIES. 


STEEL  REED 8. 
[10844.]— With  regard  to  these,  as  referred  to 
m  pages  42  and  81,  I  can  only  say  I  like  them  better 
than  brass,  or  any  artificial  metal.  These  will 
crack  or  break  do  what  you  will.  In  the  instru- 
ment I  have  had  for  some  25  years,  in  which  the  reeds 
are  steel,  I  have  not  had  one  break,  which  certainly 
is  something,  and  the  amount  of  use  they  have  had 
is  very  great.  They  are  stronger  than  brass,  and 
require  considerable  pressure  of  wind,  and  the  tone 
is  better.  Indeed,  at  a  short  distance  one  would 
hardly  know  that  it  was  not  an  organ  playing. 

E.  T.  Soott. 

ROLLER  SKATES. 

[10845.]— Thb  remarks  of  B.  H.  Soir  (10703) 
may  deter  many  who  now  enjoy  the  use  of  tbeso 
from  continuing  to  do  so.  The  "broad  claim" 
giveu  by  him  is  no  doubt  what  Mr.  Plimpton 
would  like  to  sustain,  but  "  prior  publication  " 
forbids  it,  and  Mr.  Plimpton  himself  showB  his 
discretion  by  refraining  from  taking  proceedings 
against  all  who  make,  sell,  and  use  skates  without 
inclined  axleB. 

I  and  my  family  use  such,  and  bo  long  as  Mr. 
Plimpton  refrains  [from  taking  proceedings  against 
the  public  rinks,  who  use  them  under  his  eyes,  I 
shall  remain  of  the  opinion  I  have  come  to — viz. 
that  he  is  afraid  to  test  the  point,  and  I  look  for- 
ward to  seeing  some  one  of  "ours"  inveut  some- 
thing that  will  enable  us  to  enjoy  this  healthy  pas- 
time still  more.  Skater. 

[10816.]— I  quite  agree  with  "B.  H."  Get.  10792) 
as  to  the  value  of  Mr.  Plimpton's  invention,  and 
fully  admit  that  he  should  be  rewarded,  in  proof  of 
which  I  should  be  very  glad  to  pay  two  guineas  for 
an  article  costing  about  six  shillings — a  margin  of 
profit  that  would  adequately  reward  not  merely  the 
inventor  of  a  skate,  but  of  the  telegraph  or  steam- 
engine  itself.  Like  "  B.  H."  also  I  never  wish  to 
see  colourable  imitations  of  anything  succeed,  but 
live  in  hopes  of  the  discovery  of  some  bonl  fide 
substitute  by  a  man  who  will  supply  the  public. 

In  reply  to  '*  X."  I  have  not  seen  the  specifica- 
tion itself,  but  I  saw  a  copy  of  Mr.  Plimpton's 
notice  to  skate-makers,  in  whieh,  I  asBume,  the 
specification  is  quoted,  and  the  words  are  nearly  as 
I  gave. 

As  regards  the  abuse  of  the  Patent  Law,  it 
appears  to  me  to  be  so  as  the  convenience  and  safety 
of  the  public  are  totally  sacrificed  to  the  extraction 
of  the  largest  amount  possible  from  that  public. 

In  the  fourth  paragraph  of  the  notice  of  the 
Lord  Chancellor's  proposed  Patent  Bill  (see  p.  115) 
this  abuse  appears  to  be  specially  aimed  at. 

H.  E. 

Errata.— Swimming  (10764).— In  the  eighth  line 
for    height    read  weight. 


,  A  Big  Diving  Bell.— A  diving  bell,  12ft.  in 
diameter  and  10ft.  6in.  high,  was  recently  turn*-.! 

,  out  of  the  Perseverance  Works,  Deptford,  and 
taken  to  the  West  India  Docks  for  shipment  to 
HarUadocs.   It  is  intended  to  be  used  in  the  con- 

I  struction  of  new  docks  and  a  breakwater. 


•  *  J\  r  answer't  Oorrctpondentt  art  re. 
spcctfully  requested  to  mention,  in  each  instruct 
the  title  and  number  of  the  query  asked. 

[24133.]— Gas  Analysis— I  am  completely  at  a 

?"8  1  iv,  40  MBi8t  "  J'  T"  T-"  in  tnis  WW  SB  I 

should  like.  His  equations  seem  perfectly  correct, 
and  ought  to  work  out  to  the  results  he  requires. 
I  have  spent  some  hours  in  trying  to  find  ont  the 
cause  of  the  difficulty,  but  have  completely  failed. 
I  have  made  out  arbitrary  equations,  which,  I 
believe,  correctly  give  the  proportions  of  mixed 
ffases  in  all  cases,  but  I  arrived  at  them  by  a 
"  fluke,"  and  they  cannot  be  derived  ono  from  the 
othor.  I  give  them  for  what  they  are  worth,  and 
refrret  my  inability  to  afford  more  essential  service. 
The  question  has  completely  baffled  me,  and  I  am 
unable  to  explain  the  nature  of  the  error,  though 
I  fancy  one  certainly  exists  : — 

A  _  10p  +  2m  -  21n 
3 

c  =  Bfi  —  m  —  &p 
4 

j)  _  12n  -  m  -  Hp 
12 

—Alfred  H.  Allen. 

[24642.]  —  Telescopic  Work  durinj  Hard 
Frost.— In  reply  to  Mr.  Simms  (p.  412,  last  Vol.).  I 
would  Bay  I  have  many  times  observed  with  the 
thermometer  down  to  10°  or  12°  below  zero,  and 
have  found,  at  times,  on  such  occasions  very  excel- 
lent definition.  Many  close  and  difficult  doable 
stars  have  been  discovered  in  the  past  three  or  four 
years  at  a  temperature  below  aero.  Unless  the  air 
was  steady  there  would  be  no  reason  for  wasting 
any  time  with  the  telescope,  and  in  my  work  that 
means  sufficiently  favourable  conditions  to  make  it 
possible  to  deal  with  new  pairs  under  1"  distance. 
I  have  kept  no  memoranda  from  which  I  can  tell 
anything  about  the  proportion  of  good  nighta  in 
very  cold  weather,  but  it  never  occurred  to  me  in 
observing  there  was  any  difference  to  be  expected, 
so  far  as  temperature  was  concerned.  As  a  general 
thing  much  more  can  bo  done  during  a  cold  winter 
than  a  mild  one.  by  reason  of  the  greater  number  of 
clear  nights.  The  present  season  has  thus  far  been 
unusually  unfavourable  for  astronomical  work.— 
S.  W.  B. 

[24010.]- Slip  in  Driving  Wheels  (U.Q.).-I 
behove  that  when  going  up  a  bank  or  on  a  level  there 
is  really  at  all  times  a  little  slip,  bo  small  that  it  is 
not  noticed  ;  bnt  when  I  have  been  travelling  with 
an  indicator  fixed  to  the  engine,  and  timed  the 
speed  exactly  to  60  miles  per  hour  for  instance,  the 
indicator  shows  sometimes  60,  sometimes  hn.  and 
then,  when  she  takes  a  sudden  slip,  sometimes  up  to 
70 ;  and  I  Bhould  certainly  say  that  in  experimenting 
with  a  coupled  engine  with  the  side  rods  off,  the 
driving  wheels  would  make  more  revolutions  in  a 
given  distance  than  the  trailing  wheels.  If  "  M.  B." 
stands  outside  a  station  when  an  engine  has  just 
started,  and  watches  the  tire,  he  will  see  that  the 
engine  generally  slips  a  little,  although  she  will  not 
"  race,"  and  I  have  often  noticed,  when  I  have  been 
on  the  frame,  and  running  hard,  that  the  same  thins; 
goes  on,  more  or  less — sometimes  so  little  that,  as  I 
have  already  said,  it  wants  the  indicator  to  detect  it. 
I  expect  to  nave  some  more  running  on  single  and 
conpled  engines  soon,  and  if  "  M.  R."  wishes  I  will 
notice  more  particularly,  and  let  him  know  the 
result.— John  H.  Chalmers. 

[24055.]— Tulley'B  Telescopes. — A  son  of  Tulley, 
the  optician,  was  an  optician  at  Bath  about  the  year 
1825,  and  had  a  shop  in  the  south-east  corner  of  the 
Promenade,  adjoining  the  Pump-room  or  Abbey -yard. 
I  can  recollect  his  mentioning  his  father's  fume  as  a 
London  optician— Suffolk  Amateur. 

[24963.]— Khedive.— Khedive— lord— a  title  said 
to  signify  a  position  inferior  to  an  absolute  sovereign, 
but  superior  to  a  mere  viceroy,  was  given  to  the 
Viceroy  of  Egypt  during  the  disputes  between  him 
and  the  Sultan  in  1869.— Captain  Crushes. 

[25272.]— Curve.— As  I  have  seen  no  solution  of 
this  problem  yet,  I  send  this  for  insertion  if  joa 
judge  it  worth  while.  We  have  only  to  consider  the 
forces  acting  in  a  vertical  plane  through  the  middle 
or  lowest  point  of  the  Burface.  Let  this  point  be 
the  origin ;  se,  y  the  co-ordinates  of  a  particle  in  the 
curve,  and  8  the  particle's  angular  velocity.  The 
forces  acting  upon  the  particle  are  the  centrifugal 
tendency,  /,  parallel  to  the  axis  of  r,  and  the  force 
of  gravity,  n,  parallel  to  the  axis  of  y.  These  forces 
may  be  resolved  into  one  normal  to  the  curve,  which 
does  not  affect  the  equilibrium  Bnd  two  opposite 
equal  tangential  forces.   Equating  the  latter— 

grain,  tan.  "  1  |jf  .  /cos.  tan.  "  '  J-Ji 

.-.  /  =  tan.  tan.  "  '  *  ^  =  ; 
9  d  x      d  ■ 

.'.  fd  x  =  g  d  y,  and  /  =         =  fit; 

x 

.".  9-  xdx  =  gdy. 
And  integrating  y  =  £         the  equation  of  » 
pambola.— C.  W.  H. 
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[24074.]-lltohing  (U.Q-).— Some  use  Indian  ink, 
but  this  will  not  wash.  Marking  ink  is  trouble- 
some on  account  of  its  light  colour  and  bad  working 
qoaKtiee,  but  makes  a  decidedly  permanent  job. 
The  beat  material  is  jean  (P  the  spelling,  pronounced 
jane).  This  has  a  nice  satin  surface,  a  desideratum 
where  the  pen  is  to  be  used.— W.  8.  B. 

fMMl.]  —  Wire  Drawing.  —  The  facility  with 
which  any  metal  can  be  drawn  into  wire  depends  on 
its  ductility.  Most  metals  have  this  property,  but 
some,  like  bismuth  and  antimony,  are  so  brittle 
that  they  can  only  be  drawn  out  with  difficulty. 
Let  us  take,  for  example,  iron.  It  is  prepared  by 
cutting  up  flat  rolled  plates  into  bars.  This  is  done 
by  sneana  of  a  pair  of  slitting  rollers ;  one  of  these 
has  groores  equal  to  the  breadth  of  the  rods  wanted 
fitting  into  corresponding  grooves  of  the  other, 
which  out  up  the  metal  like  scissors.  If  the  rod  is 
thick  it  has  its  square  edge  taken  off  by  rolling  ;  it 
is  then  drawn  into  wire  by  forcing  it  through  the 
hole  of  the  draw  plate.  This  is  an  oblong  piece  of 
hard  steel  pierced  with  conical  holes,  carefully 
tapering  to  the  sixe  required.   The  bench  of  a  wire 


drawer  is  shown  in  the  annexed  figure:— A  is  the 
drawing  plate  and  B  the  drawing  block  or  cylinder, 
the  rod  is  pointed  and  passed  through  the  hole  at 
A,  auid  grasped  by  pincers  attached  to  a  chain,  which 
draws  it  out  until  it  has  passed  onee  round  the 
cylinder  ;  the  cylinder  is  then  put  in  motion  and 
draws  the  wire  any  length. — J.  Walkbb,  Bipon. 

[24891 /|— Wire  Drawing.— To  draw  brass  wire 
you  will  hare  to  buy  or  make  what  is  called  a  draw- 
plate  ;  this  is  a  flat  niece  of  steel  with  a  series  of 
conical  holes  gradually  diminishing  in  size.  If  the 
wire  yon  want  is  small  pass  it  through  the  plate, 
and  you  will  be  able  to  draw  it  through  with  a  pair 
of  pliers.  Then  anneal  it  and  pass  it  through  a 
hole  a  size  less,  and  so  on  till  yon  hare  drawn  it 
down  to  the  sire  you  require.  After  the  last  draw- 
uig  through  leave  it  without  annealing,  and  you  will 
find  it  will  be  hard,  and  with  some  spring  in  it.  If 
yon  want  to  draw  large  wire  you  had  better  buy  a 
draw  bench,  which  I  will  try  to  explain  if  yon  want 
it. — CUABIONBTTX. 

[2518a.]-Lentlla  (TT.Q,.). — I  only  know  the  sour 
way  to  prepare  them.  After  boiling  soft  let  the 
water  drain  off,  put  some  flour  and  fat  (butter  or 
dripping)  into  a  frying-pan,  stir  on  the  fire  until  it 

em  well  brown,  then  add  vinegar  with  water  or 
f  tea,  mix  well,  and  when  hot  pour  this  gravy 
over  the  lentils.-W. 

[26329.]— American  Clocks —The  teeth  of  Ame- 
rican clock  wheels  are  not  cut  with  an  engine,  but 
are  stamped  out.  The  same  die  cuts  centre  hole  for 
pinion,  bars  of  wheel,  and  the  teeth  (together).— 
Hobo,  Towcester. 

(26856.]  —  Chemieal  Balance.  —  "  J.  B.  C." 
'asserts  in  No.  677,  p.  126,  that  a  chemical  balance 
is  very  easily  constructed,  and  a  sensitiveness  of 
1-lOOth  of  a  grain,  with  2,000  grains  in  the  scale, 
can  be  secured  in  an  instrument  which  shall  not 
take  more  than  an  hour  or  two  to  construct  by  a 
workman  of  very  ordinary  skill  out  of  materials 
available  in  any  laboratory,  which  shall  not  cost  5s. 
He  also  refers  to  a  paper  which  he  read  on  the 
subject,  which  was  published  at  that  time  (20 years 
ago)  in  the  Pharmaceutical  Journal  and  the 
Mechanics'  Magazine.  It  would  be  a  difficult,  I 
may  aay  impossible,  case  with  some  of  us,  myself 
included,  to  get  hold  of  the  journals  mentioned. 
"  J.  B.  C."  would,  therefore,  be  conferring  a  great 
favour  to  a  large  number  of  my  fellow-readers,  as 
well  as  myself,  if  he  would  kindly  give  drawings  and 
instructions  (through  the  English  Mechanic) 
how  to  make  a  balance  so  cheap.  I  am  considered  a 
very  fair  hand  at  making  anything  requiring  fine 
workj  but  so  far  I  have  not  yet  succeeded  in  making 
myself  a  sensitive  balance  after  many  attempts — 
although  in  appearance  they  hare  been  equal  to  any 
supplied  by  celebrated  makers  at  from  £5  to  J56 
each.  I  hope  "J.  B.  C."  will  comply  with  this 
request,  which  I  am  sure  will  be  a  boon  to  a  large 
number  of  his  fellow-readers,  aa  well  as  myself.— 
A.  H.  B.  Z. 

[26367.]  —  Telescope.  —  Your  query  under  the 
above  heading  is,  to  say  the  least  of  it.  decidedly 
ambiguous.  Yon  ask,  could  I  do  better  work 
with  a  Sin.  refractor  or  a  6in.  reflector— I  mean  for 
astronomical  and  terrestrial  work  combined  f '  For 
astronomical  purposes  the  Sin.  reflector  would  un- 
doubtedly have  a  decided  superiority  over  a  Sin.  re- 
fractor, but  for  terrestrial  work  alone  I  should  prefer 
the  refractor.  If  the  querist  really  intends  studying 
astronomy  he  could  not  do  better  than  invest  ia  a 
reflector ;  he  should  also  procure  Browning's  ex- 
cellent little  work,  "A  Plea  for  Reflectors,"  published 
by  the  author  (8,  Minoriee,  E.) ,  which  will  materially 


[  aid  him  in  using  it,  as  it  gives  full  instructions  for 
!  adjusting  and  using  reflectors  with  all  necessary 
details.  With  regard  to  the  first  part  of  this  query 
—viz.,  "  has  any  one  used  the  Newtonian  reflector 
for  terrestrial  work  "—I  should  say  decidedly  no, 
the  Newtonian  being  an  instrument  especially 
adapted  to  and  constructed  for  astronomical 
purposes. — Aconite. 

[26360.]  — Mounting  Charts.  —  Try  paste  to 
which  a  small  quantity  of  soap  is  added.— SUFFOLK 
Akatxttb. 

[25369.]— The  Cycloid  Curve.— Demonstration 
was  given  on  March  21st,  1873,  in  full.  Mr.  Proctor 
promised,  at  same  time  to  famish  demonstrations  of 
other  cycloids,  which  have  never  appeared. — W. 

[26418.1—  Heart  Disease— " Old  Subscriber" 
says  he  has  been  told  that  it  is  dangerous  for  a 
person  suffering  from  the  above  complaint  to  use  the 
galvanic  machine.  I  do  not  believe  this  assertion,  but 
I  can  inform  him  that  it  is  of  no  benefit  to  the  oom- 
plaint— therefore  it  would  be  useless  to  keep  on 
trying  it.  The  symptoms  of  heart  disease  are  so 
various,  and  the  numbers  of  diseases  to  which  the 
heart  is  liable  so  numerous  and  complicated,  that  it 
would  be  a  long  and  most  difficult  task  to  describe 
them.— Q.  Fbteb. 

[25488.1— Amine.— I  some  time  ago  heard  that 
when  sulphuric  acid,  oxalic,  and  carbolic  acids 
were  mixed  together  and  a  gentle  heat  applied  for 
some  time  an  important  colouring  matter  was 
produced.  I  tried  the  experiment,  and  after  the 
second  time  was  successful  in  producing  the  com- 
pound. The  only  difficulty  is  if  too  great  heat  be 
applied  the  stuff  is  spoiled.  Mr.  8taveley  says  its 
commercial  name  is  "  aurine ;"  what  are  its  uses  ?— 
B.  Holgatk. 

[25463.]  -  Han dr ailing.  -  If  "  One  in  a  Fog  " 
takes  any  face  mould  and  places  it  in  position  over 
its  plan  he  will  find  the  ordinates  marked  on  it 
horizontal  and  parallel  with  plan.  Turn  in  a  lathe 
a  cylinder  of  any  convenient  diameter  (say  Sin.), 
mark  on  it  any  pitch  at  will,  cut  asunder  to  the 
mark  (lay  the  upper  piece  aside),  stand  it  on  its  base 
so  that  the  sides  are  vertical,  mark  across  the 
section  (which  is  an  eclipse)  a  horizontal  line,  or 
mark  on  the  circumference  a  line  parallel  with  base 
to  meet  the  section  at  two  opposite  points,  join  the 
points  by  a  line  across  the  section  (these  lines  are 
ordinates  on  face  mould),  from  each  end  of  the 
lines  thus  drawn  let  fall  perpendiculars  to  meet 
base,  join  them  across  the  base  and  you  have  the 
direction  of  ordinates  on  plan.  Again,  lay  down  a 
plan  of  wreath  to  correspond  with  your  cylinder, 
stand  it  on  its  plan  in  proper  position  so  as  to  agree 
with  pitch,  oast  your  eye  down  the  plane  of  section 
and  mark  where  it  appears  to  intersect  or  cut  the 
plane  of  plan  ;  this  line  is  a  direction  for  ordinates 
also,  and  the  same  as  above  described.  I  may  add 
that  giving  the  cylinder,  when  on  plan,  a  slight 
turn,  alters  the  pitch  (of  which  there  are  two  in 
nearly  every  wreath,  or,  as  some  workmen  call  them, 
"the pitch  and  spring  of  plank  "), consequently  it 
also  alters  the  ordinates.  There  are  many  methods 
of  finding  the  directing  ordinate,  and  ono  of  the 
most  simple  and  self-evident  is  taught  in  "  Biddell's 
Handraihng  Simplified."  After  trying  a  fow  times 
with  your  cylinder  cut  to  different  pitches.  You 
will  soon  see  the  meaning  and  use  of  the  ordinates ; 
the  correctness  of  joints,  bevels  for  twist,  Ac,  are 
mainly  dependent  oa  the  directing  ordinate.— Conic 
Sbotion. 

[26464.]  —Noise  ot  Passing  Trains.— This  query 
of  mine  under  the  above  heading  in  the  Hnumsh 
Mechanic  of  the  17th  ult.  has  not  yet  received  nny 
explanation,  and  before  it  is  placed  in  the  list  of 
"  Unanswered  Queries"  I  wish  to  add  a  few  remarks 
that  a  somewhat  closer  attention  to  the  subject  has 
enabled  me  to  make.  In  my  first  query  I  said  that 
I  did  not  think  that  inequalities  in  the  heights  of 
the  trains  were  competent  to  account  for  the 
"  periods  "  I  mentioned,  stating  that  I  had  noticed 
these  periods  in  trains  made  up  of  carriages  of  equal 
dimensions.  I  have  since,  however,  from  my  own 
observations,  and  the  experience  of  others,  come  to 
the  conclusion  that  the  smallest  possible  inequality 
in  the  heights  of  the  carriages  will  produce  the 
phenomenon  I  described.  These  inequalities  may 
w  so  small  as  to  escape  detection  if  the  two  trains 
are  leaving  each  other  at  the  rate  of  00  or  70  miles 
an  hour.  This  view  of  the  question,  however,  only 
makes  the  solution,  to  me,  more  difficult.  The  noise 
is,  of  course,  produced  by  the  wheels  alone,  and  i  i 
reflected  against  the  sides  of  the  carriages,  and  then 
into  the  air  above.  But  my  experience  tells  roe 
also  that  on  a  passenger  in  train  No.  1  the  acoustic 
effect  produced  by  tram  No.  2  approaching  him,  with 
a  carriage  in  the  middle,  say,  of  6in.  greater  height 
than  the  rest,  is  a  continued  unvaried  noise  till  the 
high  carriage  is  within  a  certain  distance  (varying 
with  the  rate  of  approach)  from  him,  when  this 
noise  gradually  increases  and  reaches  a  maximum 
when  the  carriage  is  abreast  of  him,  taking  up  its 
normal  intensity  in  the  inverse  order,  lueeiiect 
produced  while  the  engine  is  passing  is  of  a  similar 
nature.  As  trains  have  very  frequently  a  high 
carriage  in  the  middle,  the  engine,  the  high  carriage, 
and  the  guard's  van  give  the  periods  1  mentioned  in 
my  first  query.  In  connection  with  the  above,  this 
question  has  suggested  itself  to  me.  Why  is  any 
particular  speed  neoesary  P  A  very  considerable 
noise  is  produced  by  two  trains  if  they  are  ap- 
proaching each  other  at  a  rate  of  only  one  mile  an 
mur,  but  in  this  case  the  noise  would  be  unvaried  ; 


in  fact,  to  produce  the  variations  the  velocity  of 
separation  should  be  10  or  12  miles  an  hour  (not  6  or 
6,  as  I  stated  before).  Perhaps  some  of  your 
readers,  if  they  are  able  to  recognise  in  my  remarks 
anything  of  which  their  own  experience  is  corrobora- 
tive, will  be  kind  enough  to  give  me  the  explanation 
I  am  in  quest  of. — N. 

[26167.]— Matriculation  Questions.— My  solu- 
tion (on  p.  70)  for  the  distance  moved  through  is 
incorrect.   It  should  hare  been  :— 

7-6  (48  3  -  i  x  7-6  g  sin.  a)  =  184'51f  t. 
— C.  W.  H. 

[26477.]— More  Terms.— "  Saul  Bymea's  "  wish 
to  know  my  opinion  on  this  subject  very  nearly 
escaped  my  notice,  and  now  I  have  only  to  express 
my  regret  that  it  is  out  of  my  power,  at  least  for 
the  present,  to  give  an  opinion  worthy  of  his  con- 
sideration. That  something  yet  remains  to  be 
learned  even  by  those  who  write  learned  books  on 
the  subject  may  be  gathered— to  go  no  farther— 
from  tho  lust  two  or  three  numbers  of  this  journaL 
Thus,  in  query  25376,  it  is  distinctly  asked,  "  If  a 
body  moving  with  a  given  velocity  strike  another 
body  with  a  given  force,  how  much  greater  will  be 
the  force  with  which  the  same  moving  body  will 
strike  if  its  velocity  be  doubled,  tripled,  quadrupled, 
&c.  ?"  To  this  "  C.  W.  H."  replies,  p.  48,  that  the 
body  moving  twice  as  fast  will  strike  with  four 
times  the  force,  Ac.,  in  which  assertion  he  is  con- 
tradicted in  the  next  paragraph,  wherein  "  Vincent " 
affirms  that  a  body  having  twice  the  velocity  will 
strike  with  only  twice  the  force,  Ac.,  and  I  hare  no 
doubt  but  thai  this  latter  writer  can  quote  very 
excellent  (though  not  now  living)  authorities  for  his 
statement.  Ah!  continues  "Cycloid"  (p.  126) 
"  C.  W.  H."  is  decidedly  right  and  "  Vincent"  pre- 
posterously wrong,  as  ha  must  have  known  had  he 
read  up  this  treatise  on  the  "Dynamics  of  a 
Particle"  which  I  have  by  me :  The  vis  viva,  or 
kinetic  energy  (what  lovely  words  are  these !)  of  a 
moving  body  is  equal  to  half  the  product,  and  of  the 
mass  into  the  square  of  the  velocity.  Again,  "  Saul 
Bymea  "  asks  for  a  definition  of  the  terms  "  work  " 
and  "  momentum."  In  reply  to  this  Mr.  Leonard 
Hughes  considers  that,  the  information  sought 
being  of  such  an  extremely  elementary  nature,  the 
question  must  hare  been  proposed  in  order  to  afford 
an  opportunity  for  cavilling  at  the  answer;  while 
"  Bromo-Iodine,"  probably  drawing  bis  information 
from  the  same  sources  as  "  Vincent,"  replies  that 
"momentum  is  a  magnitude  which  varies  as  the 
mass  and  the  velocity  of  the  body  "—and  that  work 
"  is  equivalent  to  the  product  of  the  mass  of  the 
body  and  the  space  it  passes  over."  With  reference 
to  the  latter  point,  however,  "B.  I."  is  speedily 
corrected  by  rtXenophon,"  who  asserts  that  "the 
work  done  by  a  force  is  equal  to  the  product  (not  of 
the  maes  of  the  body,  but)  of  the  force  into  the  space 
it  moves  through.  Where  there  is  a  general  con- 
flict of  opinion  with  opinion,  we  may  naturally 
expect  to  find  an  occasional  conflict  of  statement 
with  fact ;  as  when  Dr.  Guthrie,  as  quoted  by 
"8aul  Rymea,"  states  that  a  body  "will,  just 
before  reaching  the  ground,  have  acquired  a 
momentum  which  is  equal  to  the  work  done  in  lift- 
ing it"— that  is  to  say,  I  suppose— for  the  sentence 
is  very  awkwardly  worded— if  a  cork  pellet  be  pro- 
jected from  a  popgun  vertically  into  the  air,  the 
velocity,  force,  vis  viva,  momentum,  kinetio 
energy,  or  force  of  impact,  Ac,  with  which  it 
strikes  the  hand  in  its  descent,  is  equal  to  that  with 
which  it  strikes  the  hand  a  few  inches  from  the 
"cannon's  mouth  " — a  proposition  which  I  venture 
to  say,  "every  schoolboy"  will  emphatically  con- 
tradict. Would  some  correspondent,  possessing  a 
good  mathematical  library,  oblige  with  a  short 
historical  sketch  of  the  methods  employed  for 
determining  the  percussive  force  of  bodies  ? — Au- 
TUEU8. 

r25496.]— Spinal  Disease.— To  Mb.  Habdt.— 
I  heartily  thank  yon  for  your  letter,  and  am  glad 
to  hear  that  you  enjoy_  good  health  after  having 
suffered  from  such  a  tiresome  disease.  From  the 
satisfactory  nature  of  the  cure,  however,  I  am 
inclined  to  think  your  case  had  not  arrived  at  that 
statre  when  there  is  said  to  be  "actual  disease." 
Will  you  please  say  if  I  am  right?  In  my  case 
there  is  "actual  disease,"  and  this  circumstance 
will  probably  prevent  me  getting  strong  again. 
Nevertheless,  I  hope  to  give  the  treatment  you 
speak  of  a  trial,  for  if  it  cannot  effect  a  cure  it  may 
perhaps  give  relief. — W.  K. 

[25510.]  —  Pitching  Wheel  Models.  —  I  am 
thankful  for  the  aaswers  given  by  "  T.  B."  and 
"  J.  K.  P.,"  but  they  require  the  diameter  of  the 
wheel  the  pinion  has  to  work  in,  also  the  number  of 
teeth  in  the  pinion  and  the  pitch.  I  ought  to  have 
named  these  things  before.  I  will  put  it  in  another 
way,  leaving  out  the  diameter  of  the  pinion.  The 
wheel  is  lljin.  diameter,  lin.  pitch,  the  pinion  to 
have  18  teeth.  I  marked  the  drawing  from  a  model 
with  10  teeth ;  it  works  well  in  the  wheel  when  I 
run  it  round.  A  work  on  this  subject  would  be  a 
great  benefit  not  only  to  me  but  other  model - 
makers. — HuTBAK. 

[25625.]  — Contents  of  Tanks.— To  find  the 
contents  of  a  boiler  tank  with  flat  ends :— When  less 
than  half  full:— 

Let  d  ■  Diana,  of  tank  in  feet. 
I  a  Length      „  „ 
h  »  Depth  of  water 
c  =  Cubic  contents  „ 
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Then,  c  =  *  '  ^ ' 1  (3  J  h  {d  -  ~h)  +  2  .fThj,  (1.) 

which,  multiplied  by  8  2*55,  will  give  the  capacity  in 
crallons.  When  more  than  half-full,  we  have  the 
following:  form,  using-  the  same  notation  as  above  :— 

,.,/*»       4  (ft  -ft)     m  ,  - 

2  V  d  (d  -  ft)  )  }  (2.) 

And  multiplying  by  6"2355  we  get  the  contents  in 
(rallons  as  before.  To  find  the  contents  of  a 
boiler  tank  with  circular  ends  :  Calculate  the 
capacity  of  the  liquid  in  cylindrical  portions  of 
the  tank  by  the  formula  given  in  previous  case, 
to  which  add  the  capacity  of  the  occupied 
portion  of  the  circular  ends,  assuming  them, 
when  brought  together,  to  form  a  sphere  having  a 
diameter  equal  to  the  diameter  of  the  tank.  The 
latter  may  be  found  by  the  following  form  for 
spherical  segments,  and  is  equally  applicable  as  it 
stands  to  both  conditions  of  the  question— that  is, 
when  either  less  than  half-full  or  more  than  half-full. 
Contents  of  liquid  in  circular  ends  =  (3  d  -  2  h) 

W  *  \  (3) ■  in  which  d  and  h  denote,  as  before,  the 
8 

diameter  of  the  tank  and  depth  of  liquid.  Forms 
(1)  and  (2)  are  only  appro  ximate,  but  are  sufficiently 
accurate  for  all  practical  purposes.— Lyons. 

[25628.]— Bed  Varnish— If  "A  Learner"  had 
stated  for  what  purpose  he  wanted  the  varnish  I 
should  not  have  advised  the  lake.  If  he  has  not  yet 
applied  it  let  him  colour  the  varnish  with  burnt 
sienna  instead  of  the  lake.  If  be  has  done  so  give 
the  work  another  coat  of  varnish,  coloured  with 
burnt  umber  (true)  and  a  little  Dutch  pink,  both 
ground  in  oil.  Be  sure  to  get  the  true  burnt  umber, 
as  there  are  many  worthless  mixtures  of  English 
umber  sold  as  the  burnt.  A  far  better  effect  can  be 
produced  by  staining  the  wood  (previous  to  varnish- 
ing) with  some  of  Stephen's  or  other  stains,  and  then 
varnishing.  Most  stained  varnish  work  gives  a 
cloudy  unsatisfactory  result.— T.  Stanley. 

[25549.]— Plaster  of  Paris.— The  root  of  the 
marsh  mallow  powdered  will  delay  for  a  long  time 
the  hardening  of  plaster,  and  I  think  is  preferable 
to  size.  One  pinch  of  the  powder  is  sufficient  for  a 
pound  of  plaster.  The  wholesale  price  is  id.  per 
pound.— F.  H. 

[25552.]— Watoh.— I  certainly  think  W.  Freeman 
too  hard  on  us  watchmakers.  To  put  all  down  as 
dealing  in  "  dirty  tricks,"  through  the  misdoings  of 
one  or  two  of  our  brethren,  is  not  quite  fair ;  we  all 
know  there  are  good  and  bad  in  every  line  of 
business,  and  unfortunately  those  who  follow  the 
art  of  watch-making  are  no  exception  to  the  rule.  In 
the  hope  of  getting  back  into  our  friend's  good  graces, 
I  will  now  answer  the  two  queries  put  forth  by  kirn 
on  p.  155.  I  expect  the  cause  of  the  maintaining 
power  not  acting  properly  is,  that  the  spring  want* 
pushing  nearer  the  "  going  fusee  detent,"  so  as  to 
make  that  part  fall  fairly  into  the  teeth  of  the 
ratchet.  The  second  fault  is  either  the  main-spring 
set  op  too  far,  or  that  it  does  not  make  rounds 
enough.  If  you  turn  it  up  in  the  barrel  when  out 
ef  watch  it  ought  certainly  to  make  3i  tarns— if 
more  the  better ;  4  turns  would  allow  J  turn  to  set 
up.  If  the  turns  are  right,  then  you  have  set  it  up 
too  far,  so  that  you  have  not  left  about  S\  turns  for 
the  working  of  the  movement.  To  flatten  a  crippled 
hair-spring  is  a  very  nice  point,  and  sometimes  takes 
.onger  than  putting  in  a  new  one ;  bat  the  way  to 
alter  one  when  pressing  on  the  balance  is  to  catch 
hold  of  the  flat  of  the  spring,  near  where  it  is  pinned 
in,  with  a  fine  pair  of  tweezers,  and  bend  it  upwards 
by  moving  the  tweezers  towards  you ;  if  it  rubs  the 
"  step,"  do  it  the  reverse  way. — Elk. 

r25580.]— Valve  for  Engine.— We  have  several 
valves  working  in  this  neighbourhood  such  as 
"  Sunderland "  seems  to  require,  where  there  is 
absolutely  no  pressure  on  the  valve,  it  being  con- 
structed so  as  to  wirk  in  a  perfect  equilibrium.  The 
valve  itself  is  very  small  (compared  to  what  an 
ordinary  one  would  be  for  same  cylinder),  and 
works  between  two  blocks  cast  with  the  continua- 
tions of  the  port  holes  in  them,  and  which  match 
similar  openings  in  valve.  They  are  being  fast 
introduced  into  marine  engines,  where  they  cause  a 
great  saving  in  fuel.— J.  T.  B. 

[25577.]— Dynamical  Problem.— Harry  Watson 
only  adverts  to  the  real  question  at  the  close  of  bis 
reply.  How  the  friction  of  the  particles  of  sand 
modifies  the  figure  is  the  problem  I  want  solving. 
Of  course  A.  Trotter  would  not  have  questioned 
the  statement  my  query  implies  had  he  not  been 
certain  that  it  was  incorrect.  I  can  only  regret 
that  I  have  been  misled  by  the  following  paragraph, 
in  a  lecture  by  Prof.  Goodeve,  on  "Applied 
Mechanics,"  p.  820,  Vol.  XIV.  s— ''it  is  found  by 
experiment  that  if  sand  be  placed  in  a  vessel  and 
rotated  it  takes  a  cup  shape,  but  has  straight  sides, 
whereas  water  and  other  liquids,  nnder  similar 
conditions,  will  form  a  cup  with  curved  sides,  the 
curve  being  the  one  known  as  a  parabola."— 
C.W.H. 

[25585.]— Gas.— In  reading  over  my  answer  I  find 
that  a  grave  error  has  been  made.  A  station  meter 
is  only  allowed  to  registers  percent,  fast  as  stated 
in  my  letter,  and  not  30  per  cent,  as  the  printer's 
error  stands.  If  the  meter  were  to  register  30  per 
cent,  fast  there  would  be  no  necessity  whatever  to 
have  one  in  use,  as  you  would  be  able  to  judge 
the  rate  of  production  more  accurately  by  the  gas- 


holders. No  doubt  many  of  your  readers  will  have 
discovered  this  error,  which  1  trust  they  may  hare 
considered  as  a  misprint. — David  W.  Suoo. 

[2.')."8."».]—  Gas.— Mr.  D.  W.  Sugg,  in  replying  to 
"  Vnleutine's  »'  questions,  commences  by  preventing 
misunderstanding.  Now.  I  do  not  want  to  stand 
in  the  wav  of  the  querist,  and  have  no  doubt  but 
that  y\v.  1).  W.  8.  is  most  competent  to  give  him 
the  information  he  requires,  but  I  would  like  to 
point  out  how  he  (Mr.  D.  W.  S.)  proceeds  to  prevent 
misundcrstandiui:.  With  regard  to  a  fair  average 
produca  per  ton  of  common  coal,  Mr.  D.  W.  8. 
gives  five  statements :— 1.  That  a  fair  average  per 
ton  of  common  coal  would  be  9,500  cubic  feet ;  2, 
that  a  pas  manager  would  think  he  had  worked 
badly  if  his  averair  workings  only  produced  9,500 
cubic  feet ;  3,  that  ho  would  have  worked  badly ;  4, 
that  thiB  is  a  fair  average;  6,  that  it  is  only  pass- 
able. Ab  uno  disco  omnes.  Intermingled  with  this 
is  the  remark  that  10,500  cubic  feet  per  ton  is  a 
good  average  working ;  I  should  say  very  good. 
Does  Mr.  D.  W.  S.  produce  this  amount  ?  By  the 
way,  "Valentine"  is  asking  about  ordinary  gas 
coal.  I  also  find  it  stated  that,  by  the  use  of  an 
exhauster,  the  deposition  of  carbon  in  retorts  is 
avoided.  This  is  certainly  not  my  experience.  In 
reply  to  question  No.  8,  Mr.  D.  W.  S.  writes,  "  on 
account  of  tbe  gas  being  a  few  degrees  above  the 
temperature  of  the  atmosphere,  that  a  certain 
amount  of  contraction  ensues  after  leaving  the 
meter  when  in  the  holder.  Ton  would  not  then 
virtually  have  a  correct  measurement— the  gas 
having  been  registered  (measured  f")  at  a  tempera- 
ture greater  than  that  of  the  atmosphere."  This  is 
a  most  astonishing  statement.  What  becomes  of 
the  gas  after  leaving  the  meter  can  have  nothing  to 
do  with  its  measurement.  Supposing  the  meter 
employed  to  be  perfectly  correct  in  its  measure- 
ments, and  to  have  registered  1,000  cubic  feet,  the 
temperature  of  gas  being  50°  Fah.  and  the  bar  SO3, 
does  Mr.  D.  W.  8.  mean  to  say,  that  because  the 
gas  suffers  a  diminution  of  temperature  of  10°  in 
the  holders,  that  the  measurement  made  by  the 
meter  was  not  correct  ?  If  he  says  that  the  bulk  is 
about  2  per  cent,  less  I  am  quite  with  him,  but  to 
accuse  the  meter  of  incorrect  measurement  would 
be  too  bad.  I  am  afraid  that  the  printers  have 
made  a  mistake  about  the  30  per  cent,  allowed.  I 
suppose  3  per  cent,  is  what  is  written.  With  regard 
to  measurement  of  gas  in  gasworks,  I  know  or  no 
better  plan  than  that  of  affixing  thermometers  to 
the  meter,  at  inlet  and  outlet,  taking  the  average 
readings  as  the  temperature  of  gas  as  measured, 
and  also  taking  readings  of  barometer.  This  being 
done  every  hour  when  the  meter  is  "taken."  the 
average  temperature  and  barometer  for  the  24 
hours  can  be  calculated,  and  this  gives,  with  the 
readings  of  the  meter  dial,  a  means  of  arriving  at 
the  standard  bulk  of  gas  passed  through  the  meter. 
Any  sncb  practice  or  rule  of  thumb  arrangement  as 
setting  meter  fast  is  worthless  and  pre-eminently 
unscientific— Tallt-Ho. 

[25689.] — Organ. — If  yon  intend  your  instrument 
to  be  of  the  ordinary  two-manual  class,  without 
having  any  part  of  the  great  organ  "  Expressive" 
(vide  G.  A.  Andsley),  I  would  recommend  the 
following  arrangement  :— 

Great  Organ,  CC  to  A,  58  Notes. 

1.  Open  Diapason,  8ft.,  metal. 

2.  Dulciana,  8ft.,  metal. 

3.  Wold  Flute       8ft.,  wood. 

4.  Principal  4ft.,  metal. 

5.  Flute  (Lieblich),  4ft.,  wood  (stopped). 
8.  Fifteenth  2ft.,  metal. 

Swell  Organ  (same  compass). 

LTl°ornvX80n}8ft',net»1- 

2.  Spitz-flote  8ft.,  wood. 

3.  Gemshorn  4ft.,  metal. 

4.  Piccolo  2ft.,  wood  (top  octave  metal). 
6.  Oboe  8ft.,  metal. 
6.  Clarionet           8ft.,  metal. 

By  adding  the  principal  in  the  great  organ,  the 
instrument  will  be  more  brilliant  in  tone  than  by 
your  proposed  arrangement.  If  yon  wish  your  organ 
to  be  useful  for  chamber  and  concerted  mnsio,  I 
would  say,  have  an  "  Expressive  Great "  :  yon  could 
then  arrange  your  stops  something  like  this  j— 
Great  Organ. 

8.  Dulciana  or 

Violdi-Gomba 
4.  Wold  Flute 

6.  Lieblich  Flute 
8.  Piccolo 

7.  Oboe 

Swkll  Organ. 

1.  Violin  Diapason,  or  Viola. 

2.  Spit i  note. 

3.  Gemshorn. 

4.  Gemshorn,  16th. 
6.  Clarionet. 

And  you  would  derive  more  pleasure  from  it  than 
from  tbe  first  arrangement.    A  Fagotto  (8ft.  reed) 
would  have  a  very  good  effect  if  placed  in  the  swell. 
Couplers :— Swell  to  Great  (unison) 
do.  „    do.  (octave) 
do.  „    do.  (sub-octave) 
do.  „  Pedals 
Great  „  do. 


Expressive. 


3  composition  pedals  to  great. 
3         „  do.    to  swell. 


Composition  pedals  :— Say,  three  to  great  and  two 
to  swell,  would,  I  think,  meet  your  requirements. 
Not  being  an  organ-builder,  I  cannot  give  scales, 
Ac,  but  would  advise  you  to  read  tbe  papers  now 
appearing  in  the  English  Mechanic,  by  G.  A. 
Andsley. — John  Hates. 

[25580.J — Organ. — I  should  arrange  your  sperifi* 
cation  as  follows,  viz.  :— 

Gbcat. 

1.  Open  diapason  60 

2.  Dulciana  (grooved  into  No.  3  lower  octave)  4i 

3.  Stopped  diapason,  wood  66 

4.  Snabe  flute,  wood  66 

6.  Clarionet  44 
8.  Lieblich  bourdon,  wood  66 

7.  Viol-di-gamba  (lower  octave  plain  op.)  60 

8.  Lieblich  gedact,  wood  60 

9.  Gemshorn  66 

10.  Piccolo,  wood  66 

11.  Oboe  60 

Pedal. 

12.  Bourdon,  CCC  to  F  =  30  notes. 

Couplers. 

13.  Gt.  to  Ped. 

14.  Sw.  to  Ped. 

15.  Sw.  to  Gt. 
18.  Oct.  on  Gt. 

This  would  make  a  first-class  instrument,  especially 
if  you  could  add  an  8ft.  violoncello  to  the  pedal 
organ.  You  will  have  6  wood  stops  (7  with  the 
violoncello),  and  6  metal  ones— a  good  organ  of  each 
class.  I  should  put  the  stopped  diapason  through 
stopped  wood,  pierced  from  mid  C,  the  swell  gedact, 
a  metal  stopped  treble :  but  be  careful  not  to  pierce 
it.  The  lieblich  bourdon  in  the  swell  adds  greatly 
to  the  solid  foundation  of  tone,  also  is  capable  of 
affording  a  beautiful  solo  combination  with  tbe 
piccolo.  The  snabe  flute  should  be  inverted 
months,  and  made  of  pencil  cedar  or  mahogany. 
If  you  think  the  stops  will  suit,  I  will  give 

Jou  the  proper  scales,  likewise  a  little  more  about 
hem.  I  am  glad  you  don't  admire  the  small  sealed 
high-cut  bourdons  ;  some  builders  maintain  they  can 
get  as  much  tone  out  of  a  high-cut,  small  scale  pipe, 
as  out  of  a  large  scale  with  low  mouth.  I  say,  from 
experience,  it  can't  be  done— at  least  has  not  up  to 
this  present  time,  given  as  much  pressure  as  you 
like.  A  bourdon  8in.  by  9|in.  would  not  be  too 
large  for  the  number  of  stops,  especially  if  you  have 
the  8ft.  violoncello,  which  I  should  advise.— 
Uranium. 

[25808.]  —  Spectroscopic  Experiments.  —  I 
herewith  send  sketches  to  illustrate  the  method  of 
making  simple  lantern-slides  for  the  purpose  of  class 
or  lecture-room  demonstration.   Figs.  1,  2, 3,  4, 6, 


and  6  are  to  be  used  in  a  changeable  chroma^pe 
frame.  Figs.  7  and  8  are  for  separate  slides,  i 
has  the  line,  c,  drawn  in  Indian  ink  on  the  nxea 
glass,  while  a  and  6  are  drawn  on  the  raovea»* 
glasses ;  hence  by  turning  handle  it  is  rS. 
two  lines  will  rise  or  fall  in  equal  time.  This  suae 
explains  the  law  of  reflection.  Fig.  2  the  honzonuu 
line,  same  as  Fig.  1 ;  but  the  two  lines,  a  and*, 
should  be  drawn  on  one  half  of  the  slide,  «o  that  by 
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turning  the  handle  tbe  two  linea  would  move  in 
unieon.  This  would  show  that  the  size  of  the  angle 
of  incidence,  divided  by  size  of  aaglo  of  refraction, 
would  give  index  of  refraction.  Fig.  3  has  the 
double  convex  lens,  painted  black,  on  another  fixed 
glass,  and  the  two  lines,  a  and  6,  drawn  on  each  of 
the  moveable  glasses.  In  the  diagram  we  have  the 
principal  focus  of  lens,  hut  by  turning  handle  it 
will  be  easy  to  show  conjugate  foci.  Fig.  4  shows 
the  action  of  a  concave  lens  upon  a  ray  of  light. 
Fig.  ft  a  concave  reflector.  This  can  be  moved  so  as 
to  show  the  action  of  a  mirror  on  parallel  divergent 
and  convergent  rays.  Fig.  6,  as  drawn,  imagines  a 
to  be  a  lnminous  ball,  or  a  black  body,  and  explains 
the  production  of  shadows :  by  moving  the  handle 
the  ray  can  be  made  parallel,  and  thus  to  illustrate 
the  eclipse  of  moon,  &c.  Figs.  7  and  8  are  drawn 
with  a  needle  on  blackened  glass,  the  black  should 
be  made  of  gold  size,  turpentine,  and  best  vegetable 
black,  and  may  be  easily  scratched  eut  with  a 
needle.  Fig.  7  illustrates  the  action  of  a  Nicol's 
prism  on  a  ray  of  light ;  the  ray,  a,  enters  the 
prism,  and  is  split  up  into  two  rays,  the  ordinary 
and  extraordinary.  These  meeting  the  plane  of 
Canada  balsam,  a  ci',  the  ordinary  ray,  c,  is  totally 
reflected,  and  the  extraordinary,  b,  passes  on  as  a 
plane  of  polarised  light.  This  simple  slide  would 
help  teachers  much  in  their  efforts  to  drive  home 
the  principles  of  polarisation.  Fig.  8  is  a  prism, 
and  sketched  in  similar  manner  to  Fig.  7,  only  I 
would  suggest  that  at  the  end  of  the  rays  a  space 
should  be  removed  from  glass,  and  strips  of  gelatine 
of  the  colours  of  the  spectrum  pasted  over  in  proper 
order. — W.  J.  Lancaster. 

[25607.]— Harmonium  Requiring  High  Pres- 
sure of  Wind  for  the  Upper  Notes.— Thanks 
to  "  Saul  Rymea  "  for  answering  my  query.  I  think 
that  in  my  case  the  reeds  were  really  voiced  when  I 
got  them.  Before  sending  the  query  I  tried  altering 
the  set  of  tbe  reeds,  both  closer  and  wider,  but  found 
them  best  as  they  were.  It  is  probable  that  the  fault 
is  in  the  depth  of  the  channels.  Seeing  that  there  was 
some  variation  allowed  in  the  length,  I  thought  that 
the  same  would  hold  good  in  the  depth,  and  so  did  not 
take  care  to  make  the  veneers  quite  meet  at  the 
upper  end.  As  soon  as  I  can  get  time  I  will  alter 
this  and  report  the  result.— Occasional  Photo. 

[25010.]— Coca  Leaf— J.  Walker's  reply  is  copied, 
with  the  modification  of  a  few  words,  from 
"  Chambers's  Encyclopaedia."— C.  W.  H. 

[25610.] — Coca  Leaf.— In  reply  to  "Athlete," 
this  is  grown  in  tho  hot  and  humid  altitudes  of  the 
•astern  slopes  of  the  Andes  of  Peru  and  Bolivia  ; 
resembles  the  early  leaves  of  the  Lombardy  poplar, 
its  taste  something  like  the  same,  but  fainter.  It 
is  used  particularly  by  the  miners,  or  those  who  run 
the  posts,  or  guides.   When  dried,  after  gathering, 
it  is  packed  like  hops  in  woollen  bags,  of  about  one- 
third  the  size  of  a  pocket  of  hops— four  pockets 
being  a  mule-load  of  about  2501b.    Its  value  23 
years  ago  varied  at  the  plantations  from  3  dols.  to 
1  dols.  per  arroba  of  25lb.,  which  is  retailed  in  the 
village  shops  on  the  western  side  of  the  Andes  at 
0  reales  or  3s.  per  lb.   It  is  carried  in  a  hide  pouch 
hang  from  the  neck,  with  a  pumpkin  shell  filled 
with  unslfusked  lime,  tho  orifice  of  the  shell  being 
fitted  with  a  sheep's  shin  bone,  cut  down  to  the  size 
of  a  packing-needle.   A  small  pinch  of,  say,  four  or 
five  leaves  is  thrown  into  the  mouth,  and,  after 
being  masticated  for  a  minute  or  two,  the  bone  is 
drawn  from  the  Bhell.  and  passed  through  the  lips 
and  inserted  into  the  lime,  the  dampness  of  the  bone 
bringing  out  the  proper  quantity  for  mixing  with 
the  masticated  loaves,  followed  by  other  supplies  in 
a  similar  way.  The  time  taken  is  called  "  chac  cha," 
during  which  the  eater  seldom  speaks,  his  eyes 
assnming  a  vacant  stare,  and  evidently  somo  mental 
excitement  is  caused.   Chac  cha  lasts  for  perhaps 
half  an  hour.   A  redundance  of  yellow  saliva  shows 
itself  inside  the  mouth,  which  is  swallowed  with  the 
leaf.  It  is  occasionally  taken  in  excess,  and  the 
subject  becomes  much  the  same  as  a  confirmed 
drunkard.   The  women  seldom  take  it.   It  is  the 
first  article  in  the  list  of  rations  Berved  out  on  the 
*'  acomodance  "  or  ration  day  at  the  mining  establish- 
ments, and  is  the  first  thing  asked  for  by  the  miner, 
followed  by  maize,  after  which,  unless  accompanied 
by  his  wife,  all  other  necessaries  fade  from  his 
mind,  probably  caused  by  the  pleasant  prospect  of 
enjoying  his  coca.    Chac  cha  is  allowed  at  the 
mines  twice  during  the  day.  and  lib.  per  week  is 
allowed  to  be  drawn  from  the  stores.   It  is  very 
little  used  on  the  coast,  there  only  being  one  wine 
shop  in  Lima  where  it  conld  be  bought.  Perhaps 
the  light  atmosphere  of  the  Andes  may  have  some 
necessary  effect  on  its  efficacy.— Administbadob. 

[25016.]  — Quick  Acting  Lens.  —  "  Ouvrier  " 
need  not  fear  presenting  his  customer  with  a  portrait 
with  lateral  inversion,  as  if  he  be  a  master  in  the 
art  of  photography,  he  will  be  able  to  reverse  his 
negative  as  easily  as  take  a  paper  positive— so  that 
this  need  be  no  objection  to  his  using  n  silvered 
plane.— A.  Pumphret. 

[25028.]— Small  Organ.— I  would  refer  you  to 
answer  to  "  Prospiciens."  It  would  suit  you  exactly. 
Pray  don't  have  12  or  16  stops  on  one  row  of  keys, 
when  half  the  number  on  two  rows  would  be  more 
effective.  An  ordinary  three  manual  very  rarely 
has  16  stops  on  one  row  of  keys,  although  one  wo 
are  sow  making  has  15  stops  all  through  in  the 
•well,  i  Deluding  a  16ft.  contra-fagotta  reed. — 
Uranium. 


[25630.J— Small  Organ.— If  you  mean  the  height 
of  the  mouths,  they  are  to  be  cut  np  a  fourth.  I 
think  I  gave  '*  E.  J.  D."  all  that  was  necessary. 
The  width  of  mouth  will,  of  course,  be  the  width  of 
block  :  but,  in  cutting  the  upper  lip.  do  not  get  it 
too  thin.  If  you  make  a  set  of  backfalls,  as  shown 
at  Fig.  6,  with  rounded  ends,  and  reverse  the  back 


arms  in  the  roller  board,  making  them  all  project 
from  the  front  side,  the  back  of  the  backfall  will 
rise  when  the  pedal  is  pushed  down.  Tho  rouaded 
ends  of  backfall  and  pedal  will  allow  of  pedals  being 
taken  in  and  out  at  pleasure.  A  stiff  rod  should 
cover  the  whole  lenirth  of  backfalls,  so  as  not  to  let 
any  of  them  rise  too  far,  when  the  pedals  are  pulled 
out ;  see  A,  Fig.  6.  The  under  side  of  rod  should  be 
covered  with  cloth,  likewise  the  under  side  of  pedals 
leathered.  I  have  sent  sketch  of  mouldings.  Fig. 
1  is  the  top  of  pillar,  the  top  cap  is  put  on  separate. 
Fig.  2  is  the  top  of  the  three  to  fasten  on  to  the 
pillar ;  Fig.  3  is  the  middle  one ;  Fig.  4  the  bottom 
one,  from  which  the  connection  between  the  three 
mouldings  commences,  Fig.  4,  A ;  Fig.  5  is  section 
of  moulding  for  the  large  pipes  to  stand  on  at  each 
side  of  front.  The  round,  B,  is  put  on  separate. 
They  are  drawn  to  various  scales.  Of  course,  you 
can  modify  them  a  little  if  yon  like.— Uranium. 

[25032.]— New  O.  W.  R.  Express  Engines.— 
I  beg  to  state  that  I  had  only  a  few  moments  to 
examine  the  Queen,"  which  is  one  of  the  above 
class,  and  that,  to  the  best  of  my  remembrance,  she 
had  outside  framing  only.  She  has  one  pair  of 
leading  wheels,  single  driving  wheels,  and  one  pair 
of  trailing  wheels.  This  engine  is  used  for  running 
the  Royal  trains  on  the  Great  Western  Railway,  and 
has  a  fine  appearance ;  the  others  are  liks  her,  with 
one  exception — that  is,  they  have  no  dome,  and 
she  has  one  about  the  centre  of  boiler. — J.  H. 
Chalmers. 

[25639.]— Old  Violins— In  reply  to  "Musicos's  " 
query,  Hart  says,  "  Nicholas  Medard,  Nancy,  was 
one  of  the  early  French  makers.  Jean  Medard, 
Nancy,  made  instruments  of  the  Straduarius 
pattern."  Pearce  says,  "  Henry  Medard,  Paris 
and  Nancy,  is  generally  considered  to  have  been  a 
pnpil  of  Nicholas  Amati,  and  was  esteemed  nearly 
equal  to  his  master."  Your  violin  is  probably  by 
Nicholas  Medard,  and  should  be  rather  valuable  if 
the  tone  is  good.  Thomson  was  an  English  maker, 
1749,  and  afterwards— some  of  his  instruments  are 
very  powerful. — C.  P.  T. 

[25645.1— Pleurisy.— I  had  a  severe  attack  of 
pleurisy  in  the  left  side,  and  inflammation  of  the 
lungs,  about  two  years  ago.  For  nearly  twelve 
months  after  I  had  a  pain  in  the  side  and  shoulder 
and  cough  on  rising  in  the  morning.  I  was  advised 
to  take  salad  oil,  of  the  best  quality,  from  the 
chemist's,  about  a  tablesi>oouful  throe  or  four  times 
a  week  before  breakfast,  and  warm  linseed  tea  at  bed 
time,  when  the  cough  was  troublesome.  It  has  done 
me  a  great  deal  of  good.  I  have  not  taken  any  for 
several  months  now,  although  I  have  been  obliged  to 
be  out  in  the  most  severe  weather  all  through  the 
winter.  Wear  flannel  next  to  the  skin  and  keep  the 
feet  dry.— J.  C.  J. 

[25651.1—  Reflection  of  Light.  — W.  J.  Lan- 
caster's aifficnlty  concerning  the  quality  of  velocity 
between  incessant  and  transmitted  light  seems  to 


O 
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arise  from  his  attempt  to  draw  an  analogy  between 
the  passage  of  a  ray  of  light  through  a  transparent 
substance  and  that  of  a  cannon-ball  through  some 
opposing  substance.  As  he  is.  no  doubt,  aware,  the 
propagation  of  light  is  generally  supposed  to  be  only 


the  transmission  of  vibrations  or  pnlses  from  one 
part  of  an  elastic  medium  to  another.  Therefore,  I 
would  recommend  the  following  experiment  in  solu- 
tion of  his  difficulty.  Let  him  take  three  small 
weights  and  suspend  them  as  shown  in  sketch.  Let 
the  strings  suspending  A  and  C  have  the  same  length, 
and  let  B  be  suspended  by  a  longer  string.  Then  of 
the  three  pendulums  so  formed  A  and  C  vibrate  in 
the  same  time,  and  B  more  slowly.  If  A  represents 
the  incident  light,  B  the  light  in  a  transparent  sub- 
stance, and  C  the  transmitted  light,  let  A,  in  OBcil- 
lating,  strike  against  B  and  set  in  vibration ;  B, 
owing  to  its  superior  length,  will  vibrate  more 
slowly.  If  B  now  strikes  C,  it  causeB  it  to  vibrate  in 
the  same  time  as  A,  because  it  has  the  same  length. 
The  three  pendulums  find  their  analogues  in  the  diffe- 
rence of  condition  of  the  transmitting  medium,  in 
the  transparent  substance,  and  on  each  side  of  it  in 
the  case  of  light.  The  transmission  of  motion  from 
one  medium  to  another  of  superior  density  reduces 
the  velocity,  which  is  again  restored  when  the  motion 
is  transmitted  to  a  medium  of  the  original  density. 
I  hope  this  explanation  may  be  of  use  to  Mr.  Lan- 
caster, and  it  will  give  great  satisfaction  to— A 
Muff. 

[25652 J— Rings  and  Cross.— I  really  think 
"W.  S.  R."  might  have  credited  me  with  a  little 
more  consideration  for  the  space  in  "  ours  "  than  to 
fancy  that  I  would  ask  a  question  the  answer  to 
which  occurred  in  Ganot."  This  book  (as  well  as 
Tyndall's  work)  only  deals  with  general  principles, 
and  I  want  more  than  general  principles.  Spottis- 
wood  certainly  gives  a  diagram,  but  it  is  not  very 
intelligible.  Perhaps  Mr.  Lancaster  will  oblige  me 
with  a  full  explanation,  and  I  should  also  be  glad  to 
learn  what  "W.  S.  R."  has  to  say  on  the  subject, 
but  he  need  not  trouble]  merely  to  quote  Ganot." — 
Beacon  Locoh. 

[25050.]  —  Theodolite.  —  The  5in.  plate  cradle- 
theodolite  is  generally  employed  for  all  ordinary 
operations  in  England.  It  is  compact,  and  will 
stand  more  rough  handling— which,  by  the  way. 
an  instrument  should  never  have — than  the  Everest 
pattern.  The  latter  never  found  much  favour  in 
England,  its  chief  advautage  being  light  in  con- 
struction, and,  of  course,  more  suited  to  the 
climate  of  India  than  other  construction.  The 
ordinary  Everest  pattern  is  not  now  made,  except 
to-order.  Cooke,  of  York,  has  a  new  pattern  theo- 
dolite of  this  kind,  superior  in  every  respect  to  the 
old  construction.  The  graduations  are  placed  on 
the  edge  of  the  lower  plate,  which  is  turned  cylin- 
drical, and  the  verniers  fit  beautifully  to  the  upper 
edge  of  the  graduations,  and  the  friction  of  the  parts 
is  relieved  by  springs  attached  to  the  verniers. 
This  arrangement  prevents  any  error  arising  as  is 
liable  when  the  graduations  are  placed  upon  a 
conical  or  bevelled  edge,  which  is  the  general  form 
of  the  outer  edge  of  the  lower  plate  in  the  cradle, 
transit,  and  other  theodolites.  It  is  evident  that, 
in  the  course  of  much  use,  the  upper  plate  and 
verniers  wear  away  the  upper  edge  of  the  graduated 
plate,  and  so  render  the  graduations  farther  apart 
than  formerly,  and  consequently  give  incorrect 
readings.  This  can  never  happen  in  Mr.  Cooke's 
construction ;  besides  he  has  most  beautifully -con- 
structed microscopes  for  reading  off.  There  is  a 
side  lens  in  the  microscopes  at  right  angles  to  the 
line  of  sight,  and  when  an  observer  turns  the  micro- 
scopes round  a  bright  spot  of  light  is  thrown  on  the 
graduations  to  be  read  off.  This  instrument  has  a 
complete  vertical  circle,  with  a  square  edge,  reading 
like  the  lower  plate,  but  it  is  low  down  on  its  sup- 
ports, and  does  not  revolvo  vertically  with  its  tele- 
scope like  a  transit.  The  supports  and  upper  plate 
are  cast  in  one  piece,  and  cover  up  tho  lower  silver 
plate,  except  in  the  places  where  the  verniers  are 
placed.  Altogether  this  is  the  best  form  of  theo- 
dolite known.  I  have  had  one  of  them  in  use  a  long 
time.  I  would  also  draw  the  attention  of  "  A.  C.  W." 
to  a  4in.  transit  theodolite  made  by  Troughton  and 
Simm  ;  it  rests  on  a  triangular  frame,  and  reads  to 
20  seconds,  and  altogether  it  is  a  very  efficient 
instrument  for  general  work.  On  a  clear  day  I 
have  been  able  to  sight  a  staff  by  its  telescope  a 
mile  in  distance.  This  maker  is  celebrated  for  putting 
into  a  small  telescope  more  power  than  can  generally 
be  obtained  in  other  theodolites.  It  is  a  fault  to 
have  parallel  plates  to  any  instrument,  as  there  are 
in  such  a  levelling  apparatus  opposing  forces  which 
prevent  stability;  besides  the  distance  from  the 
centre  of  the  instrument  to  the  levelling  screws  is 
much  shorter  than  it  is  when  the  triangular  levelling 
apparatus  is  adopted.  This  is  one  reason  why  a 
slight  wind  will  disturb  the  instrument— viz.,  cause 
vibration  in  the  telescope  in  course  of  observing. 
Some  two  years  sinco  I  had  all  my  theodolites,  in- 
cluding spirit  levels,  put  on  triangular  levelling 
frames,  and  since  then  I  am  no  longer  obliged  to 
wait  until  every  strong  puff  of  wind  calms  down 
before  taking  an  observation.— H.  W. 

[25662J— Stretohing  of  Signal  Wires.— Taking 
the  coefficient  of  linear  expansion  of  wire  at 
o  iM)  KH2201,  the  gain  In  bara  bbhk  the  MOM  of 
the  san's  rays  of  any  given  signal  wire  can  be  ascer- 
tained by  a  very  simple  arithmetical  operation,  for 
the  coefficient  multiplied  by  the  temperature,  in 
degrees  centigrade,  multiplied  by  the  length  of  wire, 
gives  the  gain  of  the  wire  in  length.  This,  added  to 
the  original  length,  fives,  of  course,  its  actual  length 
under  the  new  couditious  witli|sufficient  acouracy 
for  all  practical  purposes.  Taking  the  instance 
mentioned  by  a  "Signalman"  on  p.  156,  and  assu- 
ming, as  we  may  do,  that  the  difference  between  day 
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and  sight  temperature  on  a  dear  rammer's  day  on  a 
railroad  will  be  at  least  20°  C,  we  find  that 
0-00001280*  x  900  x  20  =  0-210672  yards  or  rery 
nearly  Bin.  The  signal  arm  working  asa  lever  of  the 
first  order  working  inrereely  magnifies  any  effect 
doe  to  temperature,  so  it  is  extremely  probable  that 
a  temporary  obscuration  of  the  son  such  as  your 
correspondent  refers  to  would  seriously  affect  the 
working  of  the  signal  for  the  time  being.— H.  P.  H. 

[2S064.]— Lieblioh  Ged act.— They  are  similar  to 
a  stopped  diapason,  made  the  same  way  only  the 
scale  has  a  narrower  measure.  The  material  re- 
quires to  be  hard  and  good.  They  are  voiced  the 
same  as  stopped  diapason,  only  sometimes  it  is  not 
advisable  to  notch  the  blocks.  It  is  very  few  that 
can  make  a  good  (redact,  so  as  to  yield  the  proper 
tone,  for  if  the  pipes  are  not  properly  made  no  voicer 
in  the  world  can  obtain  the  tone— when  it  is  not 
there.  I  should  advise  yon  to  try  a  plain  stopped 
diapason  first. — Uranium. 

[26666.]— Vibration  in  Wooden  Organ  Pipes. 
— If  the  vibrations  in  an  organ  pipe  were  longi- 
tudinal the  front  and  back  would  vibrate  as  much 
as  the  sides,  but  it  is  inconceivable  how  a  transverse 
vibration  could  take  place  in  four  directions.  In 
all  cases  where  the  vibrating  body  is  round  or  nearly 
so,  the  transverse  vibration  runs  round  it  in  a  spiral 
line,  but  in  a  square  box  or  organ  pipe  it  cannot  do 
it.— J.H.  Schucht. 

[26660.]— Safety  Valves.— No  reliable  calcula- 
tions or  rules  for  the  diameter  of  safety  valves  can 
be  given.  From  experiments  the  quantity  of  steam 
has  been  found  which  passes  out  of  a  boiler  through 
a  hole  at  a  certain  pressure,  and  from  this  the  areas 
of  safety  valves  have  been  deduced,  but  it  is 
supposed  thereby  obviously  that  the  valve  lifts  one- 
fourth  of  its  diameter,  which  in  actual  practice  is 
never  the  ease,  as  the  valve  lifts  only  very  little  at 
the  blow  of  pressure ;  consequently  not  all  the  steam 
which  the  boiler  is  making  can  pass  through  the 
valve.  It  has  been  found  that  in  ordinary  cases  about 
three  times  the  blowing-off  pressure  is  required 
before  all  the  steam  passes  out  which  is  generated. 
As  long  as  a  boiler  is  in  full  steam  safety  valves  are 
merely  indicators  to  the  attendant  through  the 
hissing  noise  and  sight  of  escaping  steam  that  the 
blow-off  pressure  has  been  reached. — W. 

[25673.]  —  Polish  for  New  Mahogany.— It 
depends  upon  what  shade  and  colour  you  require. 
Try  "dragon's  blood"  made  into  a  paste,  thin, 
mixed  with  linseed  oil,  rub  it  into  the  mahogany 
with  a  piece  of  rag,  then  let  it  stand  for  a  day.  If 
the  wood  is  light  in  colour  give  it  another  coat  of 
the  same  and  let  it  dry  again,  then  give  it  a  course 
of  sand  papering  (old  preferable),  so  that  it  U  smooth 
and  free  from  scratches.  I  should  advise  yon  to 
buy  the  polish  ;  ask  for  it  dark.  I  presume  yon 
know  how  to  apply  it.— Sambo. 

[86684.]— Specific  Gravity  of  a  Compound.— 
If  12  lb.  1  oi.  of  gold  be  mixed  with  11  lb.  1  os.  of 
copper,  what  is  the  specific  gravity  of  the  compound  P 
12  lb.  1  os.  ■  146  ox.,  specific  gravity  of  gold  10'S 
11  lb.  2  on.  -  194  os..  specific  gravity  of  copper  8  9. 
V  -  Tomme. 
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387670 
17177 


=  1287. 


—J.  H.  Kl8)BY. 

J 26694.1— Speoino  Gravity  of  a  Compound.-^ 
;  m  =  the  specific  gravity  of  the  compound,  and 
taking  the  specific  gravities  of  gold  and  copper 
respectively  as  19*36  and  8  91.  Also  11  lb.  2  os.  of 
copper  reduced  to  troy  weight  is  equivalent  to 
W  lb.,  as  the  lb.  avoirdupois  and  lb.  troy  are  in  the 
ratio  of  17  :  14,  With  these  data,  the  specific 
gravity  m  may  be  found  by  working  out  the  following 
equation:— 

146    .  638 

3  _  "12    +  "68 
891  _ 
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1986 
100 
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62300 


4334 

204a>' 


1936  x  12      891  x  68 

726       16675  a  2167 
_  1161     16147  mm 

— Bbox  o-Iodinx  Spa. 

J 26694.]— Speoifio  Gravity  of  a  Compound.— 
hough  the  solution  of  this  problem  is  required  of 
a  particular  contributor,  I  beg  to  give  the  following  : 
Let  H  =  weight  of  heavier  body, 

8  ■  specific  gravity  of  heavier  body, 
L  =  weight  of  lighter  body, 
$  m  specific  gravity  of  lighter  body, 
C  =  weight  of  compound, 
and  «  =  specific  gravity  of  compound. 

Then,  |  +  ±  «  2, 

Or,  e  (Hs  +  LS)  =  CSs ; 

•  m  =   C- 8 • * 
'  '         H«  +  LS" 
Substituting  given  quantities  :— 

Gold  =  12  lb.  1  ox.  =  12  0025 
Copper  =  11  lb.  2  os.  =  11125 
Compound  =  231b.  3os.  =  231875 
Specific  gravity  of  gold  =  19  380 
Specific  gravity  of  copper  -  8" 850 


Whence  e 


.  28-1875  x  19-36  x  fr86 

(12-0625  x  8  85)  +  (11125  x  19  36) 
8972  8535  -  12  M3.  Answer. 


322133125 
—A.  B.  Bin-Andak. 

[26707.]— To  Mr.  Lancaster.— I  thank  yon  for 
kind  offer  of  help.  My  lantern  objective  is,  I  under- 
stand, achromatic,  and  is  composed  of  two  meniscus 
lenses  placed  closely  together ;  diameter,  1  Jin. ;  focus 
combined,  8f  in. ;  diaphragm,  with  lin.  opening, 
placed  1  Jin.  from  outside  lens.  I  shall  be  glad  if  this 
will  enable  you  to  assist  me  in  my  efforts  to  take 
transparencies.— Warrior. 

[26713.]— Daniell  Battery.  — The  porous  pot 
stands  upon  the  copper,  and  the  sine  rod  hangs  in 
the  porous  pot  by  means  of  its  wooden  cover. — 
Kathode. 

[26714.]— Harmonium  Enlarging. — I  said  some- 
thing about  making  a  4^-row  instrument  on  p.  488, 
Vol.  XXII.  (incorrectly  printed  "  XXI.,"  in  25328, 
p.  46).  If  "  T.  W."  will  read  what  I  said,  will  draw 
out  on  paper  what  he  thinks  his  instrument  will  look 
like,  and  then  say  what  are  the  difficulties,  I  will 
endeavour  to  assist  him.  He  must  exchange  his 
keys  or  lengthen  them ;  but  as  to  the  arrangement 
of  pallets  it  will  depend,  to  some  extent,  on  the 
position  of  the  pan  that  is  to  be  added.  Supposing 
the  present  7\  rows  to  be  in  a  case  I  do  not  see  how 
2  rows  are  to  be  added  without  altering  that.  Is 
that  what  "T.  W."  means?— Saul  Btmsa. 

[36715.]— To  Join  Guttapercha  to  Brass.— 
There  is  no  way  of  uniting  guttapercha  to  brass. 
The  proper  way  to  make  a  good  joint  is  to  get  a 
onion  joint  with  a  good  broad  shoulder.   Thus,  A, 


the  section  of  the  brass  union  ;  B,  the  guttapercha 
tube,  the  extreme  end  of  which  is  dipped  into  hot 
water  till  soft  and  turned  out  like  the  brim  ef  a 
hat,  which,  when  cold,  is  drawn  down  into  the 
union,  and  forms  a  washer  and  a  certain  joint.— A. 
Pumphret. 

[25718.]— Curve.— If  "  Conic  Section  "  will  define 
what  be  means  by  the  side  of  a  cone,  I  will  endea- 
vour to  answer  his  question.  If  the  plane  be  per- 
pendicular to  the  shortest  side  (I  use  his  terms),  as 
far  I  can  see,  it  must  be  parallel  to  the  base,  and 
therefore  cannot  make  an  angle  of  46°  with  it. — 

S.UMARONGI. 

[26722.]— Organ  Stops— The  following  stops 
will,  I  think,  suit  your  wants : — 

Great  Organ,  CC  to  G  =  66  notes. 
1  Open  diapason  metal  66  notes  8ft. 

  8ft. 

8ft. 
8ft. 
4ft. 
8ft. 


2  Viol-di-ganiha  (lower  octave)      „  44 

3  Dulciana  (grooved  into  No.  3)      „  66 

4  LiebHeh  gedact  wood  and  metal  66 
6  Soabe  flute  wood  66 
6  Clarionet                             metal  56 

Swell  Organ  (same  compass). 

7  LiebHeh  bourdon  wood  66    „  16ft. 

8  Gamba  (lower  octave  wood)     metal  66    „  8ft. 

9  Stopped  diapason  wood  56    „  8ft. 

10  Gem  shorn  metal  66    „  4ft. 

11  Piccolo  wood  68    „  2ft. 

12  Oboe  metal  56   „  8ft. 

Pedal  Organ. 

13  Bourdon  (to  form  part  of  case)  wood  80    „  18ft. 

14  Violoncello  „   80    „  8ft. 

Couplers. 
15  Swell  to  pedal  16  Great  to  pedal 

17  Swell  to  great  18  Octave  on  great 

19  Tremulant  on  swell. 
3  Double-action  composition  pedals  to  great  organ. 
3        do  do  to  swell  organ. 

If  yon  can  possibly  find  room  for  it,  I  should  not 
advise  you  to  make  a  smaller  instrument  than  this. 
Yon  could  make  the  soundboards,  action,  Ac.,  for 
one  or  both  organs,  and  put  one  or  two  of  the  8ft. 
stops  first,  and  add  the  others  at  your  convenience. 
I  should  strongly  advise  yon  to  let  the  instrument 
have  plenty  of  room,  so  that  yon  get  the  full  value 
of  the  pipes  you  put  in.  "Neither  of  the  reeds  are 
obliged  to  go  through  to  CC,  but  I  should  like  them 
throughout  the  extreme  compass,  likewise  an  8ft. 
horn  in  the  swell,  if  yon  could  manage  it.  If  yon 
would  let  me  know  the  amount  of  room  yon  have  for 
it,  I  could  tell  better.  If  the  list  of  stops  suit  yon, 
and  the  organ  will  not  be  too  large,  I  wul  send  you 
the  scales,  size  of  soundboards,  Ac.  You  will  find  a 
description  of  how  to  make  a  soundboard  given  by 
"J.  D. — W.,"  some  time  since.  I  dare  say  you 
have  the  numbers,  and  to  refer  to  them  will  save 
repetition  in  valuable  space. — Uranium. 

[26723.]— A  Will.— Administration  with  the  will 
annexed  will  be  granted  to  the  residuary  legatee, 
next  of  kin,  Ac.,  according  to  the  circumstances  of 
the  case.  It  is  impossible  to  describe  the  forms  to 
be  gone  through  in  a  letter.  "Young  Harry" 
should  apply  to  thn  "personal  application  "  office  at 
Somerset  House  (in  the  Quadrangle,  I  believe), 


where  he  win  obtain  full  instructions  how  to  proceed. 
— B.  H.,  Solicitor. 

[26726.]— Coal  Gas.— I  should  say  the  most 
simple  method  would  be  to  suppose  the  superficial 
area  of  orifice  of  dip-pipe  to  be  144  square  inches, 
and  taking  a  cube  foot  of  tar  at  65lb.  Now  your 
pipe  dipping  3in.  would  only  take  up  one-fourth  of 
that  weight,  or  about  ljos.  pressure  would  be  taken 
off  every  superficial  inch  inside  of  retort.— Firth. 

r26728.J— Double  Stars.— Some  double  stars  are 
only  optically  double ;  their  component  stars  may 
be  at  immense  distances  from  each  other,  but  very 
nearly  in  the  same  direction  as  regards  the  spec- 
tator. Very  frequently,  however,  the  components 
are  found  to  revolve  round  each  other ;  tiny  are 
termed  binary  stars,  a  Centauri  and  61  Cypu  are 
well-known  binary  systems.— Kathode. 

[26729.]— Violin.— Glad  to  know  that  my  last 
answer  suited  ;  I  hope  this  will  as  well.  All  cracks 
in  violin  should  be  glued  together:  a  crack  in  one  I 
always  consider  spoils  the  tone.  Get  some  best  glue 
and  make  it  quite  hot,  then  run  a  little  of  it  into 
one  of  the  cracks,  and  with  your  hands  work  it  up 
and  down,  and  press  it  close  till  the  glue  sets,  and 
mind  you  get  the  edges  level.  Then  glue  a  strong 
piece  of  brown  paper  over  it,  and  leave  them  a  day 
or  two  to  thoroughly  set.  Yon  can  then  get  a  damp 
sponge  and  carefully  get  the  brown  paper  off,  mind- 
ing yon  do  not  wet  the  glue  in  the  cracks.— 
Clabionbttb. 

[28734.] -Imperishable  Letters.— Having  never 
had  occasion  to  put  imperishable  letters  in  other 
than  Sicilian  marble,  I  cannot  any  positively  whether 
it  is  safe  to  treat  statuary  or  vein  marble  in  the  way 
I  described,  but  I  should  think  it  is,  providing  the 
lead  is  only  heated  just  sufficient  to  allow  it  to  run. 
Care  in  thie  respect  is  all  I  have  found  necssaaryto 

itrevent  the  discolouration  of  Sicilian  marble.  The 
ead  is  poured  through  Bath  stone — this  may  possibly 
be  better  for  the  purpose  than  any  other  kind,  fl 
"  P.  0."  will  try  the  plan  on  a  small  piece  of  marble 
first,  I  think  he  will  find  there  is  little  danger  in  it, 
and  that  more  work  can  be  done  than  with  the  first 
method,  besides  avoiding  the  risk  of  fracturing  the 
letters.- W.  K. 

[26735.]— Varnishing  Pine  Deal  Unmgs.-The 
second  coat  will  unavoidably  be  rough  to  a  certain 
degree ;  but  it  may  be  improved  with  care.  Oil  in 
the  linings,  before  varnishing,  with  linseed  oil,  and 
between  the  first  and  second  coats  of  Tarnish  smooth 
down  with  worn-out  fine  glass-paper.  A  finer  sur- 
face will  be  got  by  the  addition  of  a  little  methy- 
lated spirit  with  the  second  coat ;  but  use  this  rery 
moderately.— George  Weaver. 

[26736.]— Varnishing  Pins  Deal  Iilnings.— 
Yon  should  first  prepare  your  work  before  varnish- 
ing with  one  or  two  coatings  of  dear  aise ;  and,  if 
not  by  washing  over  with  size,  you  may  stop  the 
pores  with  turpentine,  and  a  little  binding  added  to 
same,  snob  as  gold  size,  boiled  oil,  raw  oil,  or  a  little 
varnish  added.  The  former  water  preparation  yon 
may  ase  with  a  sponge,  the  latter  use  with  a  brash. 
After  this  yon  may  lav  on  your  varnish.  The  nse 
preparations  do  not  darken  the  wood,  the  latter 
does.  If  your  work  does  not  bear  ont,  give  an  extra 
coat  of  varnish.— Joseph  William  Feknell. 

[26747.]— Bepieno.— A  repieno,  ri piano,  ripiane, 
ripieno,  or  repiano  cornet— for  in  all  these  ways  may 
you  Bee  the  word  spelt— is  merely  an  auxiliary  first 
cornet  (not  solo),  and  is  used  chiefly  in  operatic 
music  to  assist  in  the  "  remplissage,' '  or  filling  up  of 
the  interior  parte.  The  word  affects  the  part  which 
the  instrument  plays,  and  not  the  instrument  itself. 
We  speak  of  a  ripieno  cornet  as  we  speak  of  a  "first 
cornet,"  or  "  second  or  third  cornets,"  Ac.  Ripieno, 
adj..  full,  filled ;  ripieno,  s.m.,  a  stuffing.— "  Gragha  t 
Italian  Dictionary."  Ripieno,  s.m.,  stuffing;  what 
servestofill.— "  Weale's  Italian  Dictionary."  Bipieao 
(Italian),  a  term  applied  to  such  parts  in  concerted 
music  as  are  intended  to  fill  up  and  augment  the 
effect  of  the  "tutti,"  or  full  chorus  of  voices  or 
instruments. — ''Hamilton's  Musioal  Dictionary. 


naire  de  Musiquc."  Ripieno  (It.),  1,  an  additional  or 
filling-up  part.  Any  part  which  is  only  occasionally 
required  for  the  purpose  of  adding  to  the  force  of  a 
tutti  is  said  to  be  " ripieno."  2,  A  mixture **0Rf|a 
Italian  organs;  as  ripieno  di  du,  tre,  quattro, 
cinque,  Ac.  A  mixture  stop  of  two,  three,  four.five 
ranks,  Ac.—"  Dictionary  of  Musical  TorroB,"  Stainer 
and  Barrett.  In  ordinary  brass-baud  music,  sucn 
as  that  published  by  Boosey,  Distin,  Hawkes,  *• 
ripieno  part  invariably  accompanies  selectwns, 
fautasias,  Ac. ;  and,  in  the  productions  of  the 
mentioned  firm,  it  is  frequently  introduced  uw 
quick  steps  and  similar  light  music.  The  part  must 
be  played  by  a  first  cornet,  or,  if  there  is  not 
Rtrength  enough  to  admit  of  the  defection,  the  aw* 
capable  of  the  second  cornets  must  take  the jnuuo. 
Where  much  concerted  music  is  required  a  regular 
ripieno -cornet  player  is  indispensable— B.  J. 
[26749.]-Hoist  Bope.— "  T.  M."  does  not  say  of 
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of  castor  oil  for  the  purpose,  with  the  best  raw* 
I  shosld  think  that  any  vegetable  oil  will  do-  Ihsre 
heard  that  the  best  Manilla  is  "  laid  up"  coaster 
oil,  but  I  believe  a  good  many  makers  use  WW*- 
The  rope  is  nothing  like  bo  durable  or  to* 
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[25757.1— Weight  and  Bpeed.— In  answer  to 
i  foBf  Flying  Dutchman,  the  following  is  the 
futesi  train  run  on  the  Great  Eastern  Bailway, 
tod  it  called  toe  Continental  Express  :• 


Miles. 

Station. 

ATnim. 

Speed. 

Liverpool-st 

7.0 

Maningtree 

8.30 

8.33 

89*6686 

a 

MisUey 

8.34 

8.36 

626 

« 

Wrabne* 

8.42 

8.43 

321428 

69}  iDoreroourt 

8.62 

8.65 

31-6866 

70i  jfiarwich 

8.67 

16 

Or  TOJ  miles  in  117  minutes  -  7  minutes  stopped, 
.-.average  spaed  -  =  38-318181  per  hoar. 

Tie  following  are  a  few  trains  which  run  more  than 
SO  aulas  without  stopping  :— 

Miles. 

145  pan.  London  to  Colchester  51} 
110  »•»-  London  to  Marks  Tey  48| 
IQj)  un.  London  to  Chelmsford  294 
9.37  ajn.  Cambridge  to  Bishop  Stortford  25± 
11.36  a.m.  Elaanbam  to  Lea  Bridge  31} 
I  before  the  weight  of  the  Midland  800  Class  is 
■boat  SB  to  40  tons  (i.e.— when  laden),  though  I  am 
open  to  correction.— Eqiria. 

[25762.1— American  Felling  Axe.— Allow  me 
to  reply  to  "  One  in  a  Fix  "  query  26762.  I  hare 
Boosted  and  used  many  felling  axes  in  America, 
widths  drawing  I  inclose  will,  I  think,  explain  the 


manner  of  doing:  it.  Book  elm,  ash,  or  oak,  and 
where  it  can  be  got,  hickory,  are  used  to  make 
helves  of.  The  length  of  a  helve  depends  on  the 
tm  of  the  person  going  to  use  it,  though,  of 
coarse,  habit  will  accustom  the  use  of  any  ordinary 
length.  For  a  tall  man  a  41b.  to  71b.  axe  requires  a 
heirs  about  29in.  long,  and  a  2Jlb.  to  S\\b.  axe  re- 
quires one  about  28in.  long.  The  helve  must  be 
uorter  for  a  short  man,  but  not  more  than  an  inch 
or  two.  In  referring  to  the  drawing,  the  line,  A  B, 
mart  be  a  right  angle  to  the  centre  line  of  the  axe- 
Wve,  as  drawn.  The  sections  give  the  general 
enisnsions  of  the  helve  in  those  positions.  A 
chopping  axe— that  is,  one  used  for  chopping  only— is 
best  mounted  with  the  axe-head  in  the  same  plane 
si  the  helve,  as  shown ;  but  if  it  is  intended  to  be 
much  used  for  squaring  logs,  it  is  a  great  advantage 
to  mount  it  at  a  alight  angle,  as  shown,  and  the 
befre  had  better  be  natter  as  it  is  not  nearly  sa  apt 
to  torn  in  the  hand.  Though  the  helve  looks  very 
■light,  yet  it  is  amply  strong  enough,  and  I  have 
for  many  years  used  them  much  smaller,  which 
makes  them  vary  elastic  and  pleasant  to  work  with ; 
hot,  of  course,  the  user  must  understand  how  to  use 
so  axe.— Wnrmraooou*. 

[86782.]— American  Felling  Axe.— I  send  (Fig. 
1)  sketch  of  an  American  axe  ready  handled  for  use, 
sod  also  (Fig.  2)  sketch  of  template  by  which  to 
nuhion  handle.  It  is  the  design  of  an  excellent 
minority  in  York  State.  I  would  premise  that 
neb  a  handle  or  "  helve  "  should  be  made  of  tough 
American  white  hickory.  If  made  of  British  ash 
toe  pattern  will  be  found  too  curved,  and  likely  to 
break.  In  this  country,  where  hickory  is  unattain- 
tbie.  I  have  been  obliged  to  modify  the  above  form. 
Another  thing  to  be  recollected  is,  that  in  America 
they  cut  the  tree  stumps  some  2ft.  above  the 
ground,  while  here,  of  course,  we  out  them  even 


with  the  surface,  or  nearly  so ;  hence  (as  the  above 
*m  u  intended  for  high  cutting),  I  never  use  the 
pnune  American  handled  axe  for  felling,  but  only 
tor  trimming  or  "snagging"  the  boughs  after  the 
*«»  cut  down.  Make  your  handle  oval  in  cross 
toWOB,  and  don't  neglect  having  a  good  swell  at 


the  hilt,  as  shown— one  of  my  workmen  was  nearly 
killed  lately  by  an  old  country  axe  which  had  a 
narrow  straight  hilt,  flying  out  of  the  hand  of  a 
fellow-labourer.  The  template  may  be  out  out  of 
iin.  board,  and  kept  for  future  use.  The  dimensions 
axe  in  feet  and  inches,  and  I  think  can  be  readily 
understood.  One  can  buy  factory-made  handles  so 
cheap  and  so  well  formed,  that  it  is  a  question  u  it 
would  not  be  better  to  buy  one  if  the  querist  is 
where  they  are  to  be  had.— Nolul 

[25784.1— Turning  Boxes-Only  two  tools  are 
required,  both  gin.  square  in  section,  and  sharpened 
with  a  single  bevel,  not  very  long.  One  must  be 
square-ended,  with  one  side  slightly  bevelled  for  side 
turning,  and  the  other  round-ended.  I*ngtn  of 
tool  out  of  handle  about  4in.,  and  handle  to  be  a 
pretty  long  one. — N.  D.  La  T. 

[26765.1— Formation  of  Gold  and  Silver.— 
"  H.  O.  T.'s  "  notion  of  gold  and  silver  growing  is 
on  a  par  with  that  of  the  correspondent  who  sup- 
posed that  gold  could  be  made.  I  have  seen  the 
appearance  he  refers  to,  and  consider  it  due  to 
pressure,  the  metal  being  forced  through  orifices 
in  the  cavity  in  which  it  originally  existed.  That 
old  mines  have  been  worked  with  profit  may  be 
true,  as  an  improved  and  cheaper  means  of  extract- 
ing the  metals  may  have  replaced  an  older  method, 
and  so  made  the  mine  pay  commercially ;  but  that 
quarts,  for  instance,  can  secrete  or  reproduce  gold 
and  silver  is  a  fallacy. — W.  S.  R. 

[26766.1— Formation  of  Gold  and  Silver.— 
Does  "  H.  O.  T."  really  mean  that  these  metals 
grow  and  increase  in  sue?  The  reason  that  old 
gold  diggings  have  been  worked  with  success  m  that 
the  superior  machinery  now  used  will  extract  gold 
from  ore  that  was  thrown  away  as  worthless  under 
the  old  system.  Silver  is  very  common  in  mossy  or 
wirv  forms.— Kathodb. 

6788,1  —Horn.  —  I  am  afraid  I  cannot  tell 
v.  M'  how  combs  are  made,  but  the  following 
way  is  successful  for  softening  born :— Mix  21b.  of 
quicklime  with  lib.  of  wood  ashes,  and  boil  down  to 
one-third  of  the  whole.  If  the  plume  of  a  feather, 
dipped  into  the  mixture,  come  off,  it  is  a  proof  that 
it  has  boiled  long  enough ;  if  not.  bod  it  a  little 
longer.  Let  it  settle,  and  then  filter  it.  Into  this 
put  the  horn ;  soak  for  three  days.  It  can  then  be 
moulded  into  any  design.— "T1  Atjldk  Foxb." 

[86771.]— Conduction  of  Heat. — I  believe  that 
no  fibrous  material  conducts  heat  welL— Bxaoon 
Lough. 

[25775.1— Harmonium.— "Celeste"  states' that 
he  has  a  two-manual  pedal  harmonium,  the  tuning 
of  which  varies  as  the  bellows  are  wholly  or  partly 
inflated.  The  cause  of  this  defect  is  evidently  the 
lack  of  an  even  pressure  of  wind,  which  may  arise 
from  a  leakage  in  the  bellows  or  air  passages.  I 
should  advise  him  to  examine  those  parts  very  care- 
fully. If  he  is  quite  sure  that  it  is  perfectly  air- 
tight, then  there  must  be  a  fault  in  the  action  of  the 
reservoir,  feeders,  or  spiral  springs.  I  advise  him 
to  examine  these  parts  carefully,  and  try  and  find 
out  the  defect  in  this  way.  I  cannot  account  for  it 
in  any  other  way.  Two  things  are  highly  important 
in  keeping  the  harmonium  in  tune — via.,  1,  it  ought 
to  be  perfectly  air-tight  in  its  wind  passages;  2, 
there  must  also  be  an  even  pressure  of  wind.  An 
unevenness  of  wind  pressure  will  cause  the  defect  you 
describe.— G.  Fbtbb,  Swansea. 

[25775.1 — Harmonium.  —  I  must  confess  that 
I  cannot  understand  what  is  the  matter  with 
" Celeste's"  harmonium.  He  simply  says  that  the 
"tuning  varies"  with  the  pressure  of  wind;  but 
whether  he  means  that  one  row  of  reeds  falls  ont  of 
tune  with  others,  or  that  the  Botes  in  one  or  each 
row  become  oat  of  tune  relatively,  there  is  nothing 
to  indicate.  I  can  only  imagine  that  the  "  weak- 
ness," whatever  it  is.  is  the  fault  of  the  reeds ;  for, 
although  I  believe  a  heavy  pressure  does  flatten  the 
reeds,  they  must  be  very  weak  indeed  for  the 
"  tuning ,r  to  vary  to  any  painful  degree  with  a 
partly  or  fully  inflated  reservoir.  Better  let  the 
f' doctor"  see  it.— S aol  Rtkka. 

[26778.]— Mechanical  Equivalent.— The  me- 
chanical equivalent  would  be  6,116,000  foot  pounds, 
or  2730  tons  7cwt.  Oqrs.  161b.  raised  through  lft.— 
W.  J.  Lancaster. 

[26780.1— Floor.— Old  bricks  broken  up  small,  or 
sand  and  shingle  and  Portland  cement,  two  of 
shingle  or  brick,  one  of  sand  to  one  of  Portland ; 
afterwards,  when  dry,  give  it  some  hot  gaa  tar  — 
Jack. 

[26781.1— Meohanioal  Examination  Question. 
—About  1721b.,  but  practically  nearer  2001b.  on 
account  of  friction.— Jack. 

S 5782.1— Meohanioal  Examination  Question, 
simple  mercurial  barometer  consists  of  a  glass 
tube  about  32in.  long,  with  a  reservoir  at  the  bottom 
to  contain  mercury ;  the  top  of  the  tube  is  sealed  to 
prevent  ingress  of  air.  A  scale  is  affixed  to  the  side 
of  the  tube  near  the  top.  and  numbered  27,  28,  20, 
30,  and  31,  such  divisions  being  about  lin.  apart,  the 
precise  distance  being  found  by  measuring  distance 
from  top  of  column  to  top  of  mercury  in  reservoir. 
The  movements  of  the  barometer  are  brought  about 
by  the  varying  pressure  of  our  atmosphere,  and  this 
pressure  again  varies  according  to  the  position  of 
the  barometer ;  thus,  by  ascending  the  side  of  a 
mountain  we  traverse  through  successive  layers  of 
air,  each  one  we  pass  being  denser  than  the  oue  we 
are  entering.  The  reason  of  this  is,  that  there  are  not 


so  many  layers  above ;  hence,  reducing  the  weight, 
this  is  evidenced  upon  the  barometer  by  a  fall  of  the 
column  of  mercury.  The  higher  we  ascend  the  lower 
does  the  column  fall ;  thus,  at  the  top  of  Snowdon 
last  year  I  registered  26  5in.  of  pressure.  I  had  thus 
ascended  from  a  pressure  of  30in.  to  26'6in.,  and  as 
a  consequent  had  a  diminution  of  pressure  of  l}lb. 
on  every  square  inch  of  my  body.  The  result  of 
descending  a  pit  is,  that  we  enter  denser  layers  of 
air,  and  have  more  above  us,  hence  producing 
heavier  pressure,  and  the  column  in  the  barometer 
rises.  One  thing  you  must  remember— vis.,  the 
mercury  in  the  tube  is  a  counterpoise  for  a  column 
of  air  same  diameter  as  bore  of  tube,  extending  from 
position  of  barometer  to  top  of  atmosphere ;  and  as 
a  column  of  mercury  lin.  square  and  SOin.  long 
weighs  151b.,  so  a  column  of  air  lin.  square  from 
surface  of  earth  to  top  of  atmosphere  will  also  weigh 
151b.— W.  J.  Lancastbb. 

[25782.]— Meohanioal  Examination  Question. 
—The  simplest  form  of  barometer  is  the  straight 
tube.  Take  a  glass  tube  about  3ft.  long,  closed  at 
one  end  and  open  at  the  other.  Fill  it  with  mercury, 
and  close  the  open  end  with  the  finger.  Invert  it, 
and  immerse  in  a  cup  containing  a  little  mercury. 
The  mercury  in  the  tube  will  fall  until  it  stands 
about  SOin.  high,  leaving  a  vacuum  in  the  upper  end 
of  the  tube.  You  have  now  a  barometer.  I  suppose 
you  know  that  if  yon  ascend  a  mountain,  or  go  up 
in  a  balloon,  the  air  becomes  thinner  or  rarer,  and 
if  you  descend  a  mine  the  air  becomes  mora  dense. 
Consequently,  if  the  air  is  less  dense  the  pressure  of 
the  atmosphere  on  the  mercury  in  the  cup  is  less, 
and  the  mercury  falls.  If  the  air  is  made  more  dense 
the  contrary  effect  is  caused.— Kathodb. 

[26783.]  — Organ.— What  you  say  respecting 
small,  or  I  should  say  very  small,  organs,  is  quite 
correct.  Very  few  working  directions  are  given  for 
so  small  organs ;  but  I  may  give  a  word  or  two  on 
the  subject  when  I  return  home,  which  will  be  in 
about  three  weeks. — Uranium. 

[26786.]— Liquefying  Horn.— Not  to  be  done, 
but  it  can  be  brought  into  a  pasty  consistence  with 
caustic  potash,  and  pressed  into  moulds.— Jack. 

[86787.1— The  Type  Writer.— It  is  in  daily  use 
in  several  business  houses  here.  It  is  also  for  sale  at 
sewing-machine  shops  in  Birmingham.  When  they 
can  be  sold  for  £6  instead  of  .£20,  they  will  be  largely 
used.  As  it  is  such  totters  are  not  uncommon.— A 

PUKPHKBT. 

[26700.1— Bieyolee  and  Tripyolee.- 1  hope  no 
one  will  have  taken  the  trouble  to  answer  this  silly 
query,  as  it  was  written  by  some  young  fellows  who 
wanted  to  annoy  me.  I  think  I  can  safely  promise 
that  space  will  not  be  wasted  in  that  way  again.— A. 
Tkoctbr. 

[We  should  not  have  inserted  the  query  if  it  had 
not  been  authenticated  with  name  and  address.  Be- 
sides Mr.  Trotter's  handwriting  was  imitated.— Ed.] 

[26791.]— Barrel  for  Chamber  Organ.— You  do 
not  state  the  size  of  your  chamber  organ,  and  it  is 
impossible  to  give  yon  the  power  required  for  self- 
acting  barrel  chamber  organ.  If  you  will  refer  to 
Vol.  XIX.,  No.  493,  p.  649,  date  September  4th,  1874, 
you  will  find  an  illustration  and  description  sent  by 
me  of  the  working  power  for  the  supplying  of  the 
wind  to  the  various  pipes  and  instruments  of  an 
orchestrion,  although  that  power  does  not  turn  the 
barrels  for  the  opening  of  the  pallets  or  for  the 
working  of  the  draw-slides  for  the  crescendo  or 
diminuendo  passages,  the  mechanism  for  such  being 
entirely  Separate.  The  illustration  does  not  show 
otherwise  than  bellows  arrangemente ;  the  rest  must 
be  explained  separately  or  wholly  together.— J oeaPH 
William  Fen  n  ill. 

[25792.]— White  Faint  on  Zino.— The  mordant 
or  mixture  used  to  prevent  paint  peeling  off  consists 
of  soft  water,  64  parts ;  chloride  of  copper,  1  part ; 
nitrate  of  copper,  1  part;  sal-ammoniac,  1  part: 
hydrochlorio  acid,  1  part ;  to  be  applied  with  a  hard 
brush  and  to  be  painted  24  hours  after  (cost  aboat 
8s.  6d.  per  gallon).  Have  not  tried  above  receipt 
myself  (I  believe  it  to  be  a  good  one),  so  cannot  say 
hog  it  will  stand  water.— A  Land  Ldbbbb. 

[26792.]  —  White  Faint  on  Zino.  —  Take  los. 
sulphate  copper  and  dissolve  in  half  gallon  water. 
Well  wash  your  zino  to  remove  glace  and  grease,  let 
dry,  dust  well  with  a  dusting  brush  and  paint  any 
colour  you  like  ;  it  will  not  peel  off.  The  beat  is  to 
rinse  with  gold  size  and  turps ;  flat  colour  first  coat. 
-sJack. 

[26794.1— OptioaL— Your  lenses  are  insufficient. 
You  must  have  two  3 1  in. .lenses  and  two  1  iin.  lenses, 
before  you  oan  make  a  lantern  worth  anything ;  the 
large  lenses  should  be  3Jin.  diameter  and  6m.  focus. 
I  am  afraid  the  lens  you  have  is  longer  in  the  focus 
than  Gin. ;  if  so  you  should  get  another  lens  same 
sice  and  5in.  focus.  The  object  lenses  will  do  if  you 
have  two  lenses  8in.  focus;  they  must  be  mounted 
as  close  together  as  is  convenient  to  yon.  The  con- 
densing lenses  should  also  be  mounted  close  together  ; 
the  condenser,  when  made,  should  be  fitted  into  the 
lantern  immediately  at  the  back  of  the  aperture 
carrying  slides.  The  front  should  slide  from  Jin.  to 
4tfn.  from  condenser  for  focussing.— W.  J.  Las- 
cast**. 

,  [25794.]— Optical.— "  Engraver  "  says  be  has  one 
condenser  Stfn.  in  diameter,  .and  fin.  thick.  Let 
him  just  determine  its  focus  with  the  sun.  lie  will 
most  likely  find  it  is  about  6in.  focus ;  if  so.  he  had 
better  get  another  the  same  focus,  and  that  .will 
make  a  combination  of  Sin.  focus.  If  be  uses  a 
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6in.  focus  condenser  he  will  only  use  nine  parts  of 
the  light  as  compared  to  36  parts  with  the  condenser 
of  3in.  focus.  A  double  convex  lens  will  not  give  a 
flat  field.  The  best  shape  for  a  cheap  lantern  is  a 
pair  of  meniscus  or  plano-convex  of  about  lOin.  focus, 
which  will  make  a  combination  that  will  act  fairly 
for  the  focus  lenses.  Still  better,  a  ^-plate  portrait 
lens  achromatic.  The  light  must  be  in  the  focus  of 
the  condenser,  the  picture  close  to  the  condenser, 
and  in  tbe  focus  of  the  front  or  focus  lens.  All 
other  things  may  be  as  "Enpraver"  likes  to 
arrange.— A.  Potiphbet. 

[26798.J— Bicycle.— Many  different  opinions  exist 
as  to  which  is  the  best  machine,  and,  as  there  nrn 
so  many  makers  of  undoubted  good  ones,  it  would 
not  be  fair  to  mention  one  specially.  In  my 
opinion  a  good  machine  must  combine  with  good 
material  the  following  specialities  :— Spider  wheels, 
with  nipple  and  lock-nut,  conical  bearings,  and  ad- 
justable steering  apparatus.  Whether  the  "  Ariel" 
is  worth  the  price  asked  for  it  is  a  matter  better  left 
to  the  discretion  of  the  purchaser.  The  Ariel  Com- 
pany make  two  descriptions  of  wheels— the  lever 
tension  and  tangent.  The  first  is  undoubtedly  a 
strong  wheel  while  it  is  true,  though  it  is  not  hand- 
some, on  account  of  the  ugly  tension-rod.  How- 
ever, they  often  get  out  of  truth,  and  it  is  a  very 
troublesome  matter  to  true  them  ;  there  is  no  way 
but  putting  in  new  spokes.  The  new  tangent  also 
has  several  weak  points  as  it  fa  at  present  con- 
structed. The  spokes  are  screwed  into  round  studs, 
which  are  placed  transversely  into  holes  near  the 
edge  of  the  nave ;  two  spokes  screw  into  each  stud, 
and  as  the  diameter  of  the  studs  is  only  about  {in., 
and  the  wire  used  very  small,  they  slip  at  the 
threads.  They  also  work  round,  and  get  loose, 
throwing  the  wheel  out  of  truth,  and  no  lock-nuts 
are  put  on  the  spokes^  because  they  enter  the  studs 
at  an  angle,  so  there  is  no  square  shoulder  to  lock 
the  nut  to.  However,  the  tangent  is  at  present  in 
its  infancy.  If  the  wheels  were  made  so  that  the 
spokes  could  not  shift  or  slip  at  the  thread,  they 
would  be  the  best,  for  rigidity,  in  the  market.— Hobo, 
Towoester. 

[26799.]— Pedestrianism.— Try  bathing  the  feet 
in  warm  water  every  evening,  and  in  cold  every  morn- 
ing. Dissolve  some  salt  in  the  water. — Kathode. 

[26799.1— Pedestrianiam.— If  "Grateful"  and 
"  Widred  "  (26813)  will  try  bathing  their  feet  every 
morning  with  water  containing  some  of  Tidman's 
salt,  bay  salt,  dry  well,  and  wear  warm  dry  socks, 
and  see  that  the  soles  of  the  boots  are  thoroughly 
dry,  they  will  very  likely  get  rid  of  damp  feet.  If 
not  then  let  them  use  a  lotion  containing  tannin, 
about  two  grains  to  the  ounce  of  water.— Tannin. 

[26799.]— Pedestrianiam.— A  friend  of  mine  and 
myself  have  done  long  and  continued  walks  in  all 
seasons  of  the  year ;  but  blisters  on  our  feet  are 
things  we  are  very  rarely  troubled  with,  although 
when  we  began  they  were  a  source  of  very  great 
,  annoyance  to  us.  "  Grateful "  must  keep  his  feet 
as  clean  as  he  possibly  can,  washing  them  at  least 
every  day  with  cold  water  ;  after  a  walk  he  may  use 
a  little  warm.  Wear  thick  cotton  socks,  broad 
boots  with  soft  uppers  and  thick  soles.  The  latter 
are  indispensable  if  one  would  avoid  blisters.  Soap- 
ing the  socks  eases  the  feet  ereatly.  The  offensive- 
ness  of  sweating  ("  Grateful "  cannot  wish  to  arrest 
so  necessary  an  aid  to  health  as  perspiration)  in  the 
feet  is  more  a  matter  of  diet  than  anything,  the 
remedy  for  which  may  be  given  in  a  very  few 
words :— Eat  as  little  fat  as  you  can  do  with,  keep 
the  stomach  clean  by  using  a  good  proportion  of 
fruit  with  and  as  your  diet,  and— I  don't  want  to 
force  it  down  anybody's  throat— be  a  teetotaller  if 
you  can.— J.  T.  P. 

[26799.]  —  Pedestrianism.  —  I  have  found  vory 
great  relief  from  using  the  following  ;  it  has  never 
failed  me: — Wash  the  feet  very  well  in  cold  spring 
water  on  going  to  bed  and  dry  with  a  hot  toweL 
When  going  ont  in  the  morning  spread  a  thin 
coating  of  "refined  tallow"  on  the  soles  of  your 
feet  and  wear  woollen  stockings.  As  to  perspiration 
I  would  say  do  not  try  to  prevent  it  ;  if  it  does  not 
come  in  one  place  it  will  in  r  nother  and  perhaps  in 
a  worse  form.— Soott  Wiqanbb. 

[26800.]  —  Winter's  Blag.  —  I  have  not  yet 
finished  my  experiments  with  the  cylinder  machine 
and  Winter  nng.  but  hope!  to  do  so  in  a  few  days, 
when  I  will  send  full  particulars.  So  far  all  is  well. 
— W.  J.  Lancaster. 

[26801.]— Induction  Coll.— You  can  reduce  the 
noise  considerably  by  putting  indiarubber  or 
leather  washers  between  the  binding  screws  and 
woodwork,  but  you  cannot  destroy  the  noise 
altogether.  There  is  a  lot  of  experiments  that  can 
be  done  with  a  small  coil,  but  l-16th  in.  spark  seems 
so  short  that  I  am  rather  inclined  to  think  yon 
have  not  got  all  the  spark  your  coil  will  give.  What 
battery  power  do  you  use  ?— W.  J.  Lancastib. 

[26802.]  — Electric  Shadow.— There  is  much 
doubt  as  to  what  the  shadow  really  is  on  a  person's 
body  after  having  been  struck  by  lightning.  To 
me  the  idea  of  its  being  an  imprint  of  a  tree  is 
most  absurd.  On  many  occasions  several  people 
have  been  standing  under  trees  and  only  one  struck, 
the  tree's  form  being  imprinted  upon  his  body,  ana 
not  upon  tbe  others.  How  strange  this  !  It  must 
be  one  t>f  nature's  freaks.  I  believe  that  the  marks 
are  due  to  the  sudden  coagulation  of  a  quantity  of 


Lancabtbb. 


[26805.]— Radiometer.— Not  having  a  radiometer 
now,  and  not  having  made  the  same  experiment  aa 
quoted  by  you  I  can  only  uuppose  that  you  saw 
correctly,  and  that  the  discs  aid  revolve  quickly 
when  both  hands  were  held  on  the  glass  globe. 
The  reason  of  their  increasing  velocity  of  rotation 
was  due  to  the  radiation  of  heat  from  the  palms  of 
your  hand s,  the  longer  your  hands  were  kept  upon 
tho  globe  the  greater  would  the  radiation  be  from 
them,  hence  producing  greater  velocity.  The 
physiological  effect  is  explained  very  easily.  Thus 
before  placing  the  palms  upon  the  globe  neat  was 
being  radiated  from  them  in  all  directions ;  hence 
the  temperature  of  the  epidermis  was  probably  from 
70°  to  80',  but  the  moment  you  placed  your  palms 
upon  the  globe  the  heat  radiated  from  left  hand 
was  stopped  and  absorbed  by  right  hand,  and  vice 
versa,  and  this  state  of  things  would  continue  until 
your  palms  and  the  globe  had  obtained  a  temperature 
of  nearly  98°,  or  nearly  up  to  the  normal  temperature 
of  the  blood.  A  simple  experiment  will  illustrate 
tbe  difference  of  temperature  between  the  blood 
and  the  epidermis.  Heat  some  water  in  a  saucepan 
to  98-4°,  then  dip  your  finger  into  the  water,  and  a 
sensation  of  heat  will  be  produced,  and  precisely 
the  same  thing  take  place  when  the  two  palms  are 

8 res  Red  together,  or  when  placed  on  botn  sides  of 
be  radiometer. — W.  J.  Lancabtkb. 

[26810.]  —  Gelatine  Films  for  Heliotype 
Printing. — This  is  a  patent  process ;  the  formula 
for  films  is  : — Gelatine  (Nelson's),  l{oz. j  glycerine, 
1  drachm:  water,  12os.  Soak  gelatine  till  soft, 
then  add  the  glycerine  and  beat  by  water  bath, 
under  115°  F..  till  dissolved.  "One  in  the  Dark" 
had  better  get  Capt.  Abney's  "Instruction  in  Photo- 
graphy," which  gives  full  particulars. — Alpha. 

[25810.]— Photographs  in  Printer's  Ink.— The 
proportions  of  materials  said  to  be  used  in  the 
heliotype  process  are :— Gelatine,  Itoz.  j  glycerine, 
loz.  ;  Water,  12oz.  Sensitizer: — Bichromate  of 
potash,  20  to  40grs. ;  chrome-alum.  7  to  16grs. ; 
water.  12drms.  I  have  been  experimenting  in  this 
direction  myself,  and  have  been  able  to  make  the 
process  so  simple  that  a  bed  can  be  prepared  and 
printed  from  in  two  hours.  I  inclose  samples.— A. 
Pumphbkt. 

[26813.1— Damp  Teat.— I  think  I  can  offer 
"  Widred  "  a  cure  for  damp  and  cold  feet.  I  was  a 
sufferer  for  a  long  time,  but  fortunately  was  recom- 
mended by  a  friend  to  a  house  where  I  could  obtain 
really  waterproof  boots.  I  had  a  pair  made,  and 
since  then  have  always  worn  the  same  kind,  and  have 
never  suffered,  I  am  happy  to  say,  in  any  weather.  I 
had  previously  tried  various  remedies,  as  well  as 
having  a  fair  amount  of  exercise  daily,  without 
relief.  I  would  also  recommend  woollen  socks  for 
summer  as  well  as  winter  wear,  with  the  use  of  two 

f airs  always  alternately,  never  using  the  same  pair 
wo  days  continuously,  so  that  they  can  be 
thoroughly  aired  for  each  day's  use ;  or,  what  is 
better,  a  clean  pair  every  day. — H.  M.  B. 

[25817.]— Silver  Flute.— Take  off  the  action  and 
apply  a  solution  of  tyanide  of  potash  with  an  old 
toothbrush  or  any  similar  article.  Rinse  well  in 
warm  water,  and  your  flute  will  be  as  bright  as  when 
new.  Yon  cannot  take  much  care  of  your  instru- 
ment that  you  allow  it  to  get  in  such  a  state. 
"  Pads  "  can  be  had  from  any  firm  that  sells  flutes 

— OUVBIXB. 

[258181— Restoring  Oak  Varnish.— You  may 
render  the  same  workable  by  gently  heating  the 
same  in  hot  sand  bath,  adding  turpentine  to  keep 
the  resinous  mass  from  getting  thick  when  cooled 
down,  and  a  small  portion  of  raw  linseed  oil.— 
Josxph  William  Fennkll. 

[26819.]— Organ  Stops.— I  dare  say  you  are 
awnre  thiwt  \t  requires  more  force  of  wind  to  set  the 
tongue  of  a  Died  pipe  vibrating  than  it  does  to  keep 
it  so  goincr.  The  first  rush  of  wind  reaches  the 
tongue  with  full  force,  and  after  setting  the  tongue 
in  motion,  the  amount  of  wind  sometimes  causes  the 
reed  to  "  rattle  "—that  is,  giving  an  unpleasant 
jarring  noise,  together  with  the  notes,  when  it  is 
speaking.  Now,  if  a  small  hole,  such  as  you  have 
noticed,  is  mtvde  in  the  sockets,  it  relieves  the  tongue 
of  a  certain  amount  of  wind,  and  causes  the  unplea- 
sant rattling  to  cease.  Probably  the  reed  might  not 
be  exactly  in  the  same  place,  when  you  tried  it,  as  It 
was  when  first  voioed.  Some  voicers  make  a  practice 
of  boring  holes  in  all  the  sockets.  The  length  of 
reed  pipes  depends  upon  the  scale,  and  thickness  of 
tongue,  and  size  of  reed.  In  an  ordinary  flue  pipe 
the  smaller  the  scale  the  longer  the  pipe  ;  in  reeds  it 
is  the  opposite— the  smaller  the  scale  the  shorter  tbe 
pipe.  The  vox  human*  i|  a  stop  of  8ft.  pitch,  tbe 
same  as  the  open  diapason,  but  the  CC  note  is  only 
about  a  foot  long.— Ubaniux. 


.]— Flavouring  Tinctures.— All  tinctures 
of  essential  oils,  4c.,  made  with  proof  spirit,  become 
cloudy  unless  broken  up  first  with  syrup,  and 
allowed  to  become  clear  before  use.— Jack. 


—  J. —  Astigmatism. —  Astigmatism  may 
roughly  be  said  to  be  that  condition  of  the  eye  in 
which  there  is  an  appreciable  difference  between  the 
curvatures  of  the  cornea  in  the  two  meridians 
(which  are  often  horizontal  and  vertical),  sometimes 
oblique,  but  always  at  right  angles  to  one  another. 
The  surface  of  the  bowl  of  a  spoon,  which  is  more 
sharply  curved  transversely  than  longitudinally,  is  a 
familiar  example  of  an  astigmatic  surface,  and  when 
the  cornea  is  thus  formed  the  result  is,  that  vision  is 
■ore  defective  for  lines  drawn  in  certain  directions 


than  for  others.  Astigmatism  is,  therefore,  a  diffe- 
rence of  curvature  in  different  meridians  of  the  eye- 
meridians  which  are  always  at  right  angles  to  etch 
other,  usually,  but  not  always,  horizontal  and  ver- 
tical, or  nearly  so.  Tbe  seat  of  the  faulty  curvature 
may  be  in  one  of  the  surfaces  of  the  lens,  and  eves, 
it  is  said,  in  the  tunics  of  the  posterior  hemiiphere! 
but,  as  a  rule,  it  is  in  the  cornea.  The  practical 
effect  is,  that  the  stati  of  refraction,  and  hence  the 
acuity  of  vision  differs  for  lines  drawn  ia  different 
direction.  An  ordinary  convex  or  concave  lens  is  a 
portion  of  a  spherical  surface,  and  refracts  equally 
in  all  directions  the  light  that  falls  upon  it!  A 
cylindrical  lens,  on  the  contrary,  is  a  segment  of  a 
cylinder,  and  refracts  light  only  to  or  from  a  line 
parallel  with  the  axis  of  the  cylinder.  When  astig- 
matism produces  myopia  (or  short  sight)  for  lines  of 
a  given  direction,  we  may  correct  it  by  a  concave 
cylinder  with  its  axis  in  the  same  direction.  When  it 
produces  hypermetropia  for  lines  of  a  given  direc- 
tion we  may  correct  it  by  a  convex  cylinder  with  its 
axis  in  the  same  direction ;  to  turn  the  axis  exactly 
the  other  way  would  double  the  defect.  Of  coarse, 
astigmatism  may  occur  in  an  eye  originally  hyper- 
inotropic  or  myopic;  here  the  spherical  glass  cor- 
recting the  ametropia  must  be  combined  with  the 
cylindrical.  There  are  two  distinct  forms  of 
astigmatism — regular  and  irregular.  The  regular  I 
have  attempted  to  describe  above;  irregular  it 
generally  acquired,  and  is  the  result  of  ulceration  of 
the  cornea  or  of  surgical  wounds  of  the  eye,  as  those 
made  for  removing  cataract,  performing  iridectomy, 
Ac.  Regular  astigmatism  is  divisible  into  time 
classes — l}  simple  astigmatism — that  is,  when  one 
meridian  is  emmetropic  and  the  other  hypermetropic 
or  myopic ;  2,  compound  astigmatism,  when  both 
meridians  are  either  hypermetropic  or  myopic ;  bat 
the  defect  in  one  meridian  is  greater  than  that  of 
the  other.  Thus,  if  the  case  is  one  of  compound 
myopic  astigmatism  in  the  horizontal  meridian  the 
myopic  may  be  1-20,  whilst  in  the  vertical  it  may  be 
1-12 ;  3,  mixed  astigmatism  is  where  there  is  hyper- 
metropia in  one  meridian  and  myopia  in  another.  I 
trust  "  G.  J.  C."  may  understand  my  explanation  of 
astigmatism,  which  is  one  of  the  most  difficult  defect* 
of  refraction  an  oculist  has  to  remedy  in  his  dauy 
practice.  In  my  description  I  have  been  obliged  to 
use  terms  which  are  in  daily  use  with  us,  and  which, 
if  I  had  to  explain  parenthetically  as  I  went  along, 
would  have  swelled  this  already  too  lengthy  cosunn- 
nication  to  undue  proportions,  therefore  I  shall  he 
glad  to  reply  to  any  questions  in  explanation  yon 
may  like  to  put. — Ctstickbcus. 


.]— Astigmatism— Is  a  peculiar  affection 
of  the  eye,  due  to  irregular  diffraction  of  the  rays 
of  light,  from  some  optical  defect  in  the  cornea  or 
crystalline  lens.  There  are  several  causes  for  this 
defect,  as  ulceration,  conical  shape  of  cornea,  dis- 
placement of  lens,  Ac.  It  is  shown  by  certain 
objects  not  being  clearly  seen,  and  especially  by 
certain  parallel  fines  appearing  indistinct.  It  can 
be  remedied  by  special  glasses,  for  which  consult  the 
best  oculists.— Alpha. 
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QUERIES. 


[25835. J— Marine  Engines.— Would  some  experi- 
enced marine  engineer  answer  the  following  queries  ? — 
1st.  What  is  the  beet  lubricant  for  the  cylinders  of  com- 
pound surface-condensing  engines  P  2nd.  What  quantity 
of  said  lubricant  would  be  required  per  34  hours  for 
engine*  28"  and  53"  dia.  of  cylinders,  33''  stroke,  61  revolu- 
tkmj  ?  3rd.  What  is  the  best  treatment  to  prevent  foul- 
tag  of  snrfaoe-condonser  tubas  when  on  a  long  passage  ? 
tin.  When  cleansing  the  condenser  at  sea  does  allowing  the 
impurities  to  enter  the  boilers  injure  them  ?  5th.  What 
should  be  the  average  consumption  per  day  of  olive  oil  for 
hbrioating  engines  of  above  dimensions  ?  —  Maaiax 
Hksasic 

[25836.]-Ch«niical  Balanoe.-Mr.  J.  B.  C.  (25358) 
will  greatly  oblige  by  giving  plain  directions  how  his 
exact  chenuoal  balanoes  are  made. — W. 

[45627.]—  Astronomical.— Ha«  any  satisfactory  or 
probable  explanation  been  given,  of  the  following  strange 
phenomena  thus  described  by  Sir  John  Herschel  ("  Trea- 
tise on  Astronomy,"  chap.  VI.,  p.  220 ) :— "  There  is  nn 
optical  illusion  of  a  very  strange  and  unaccountable 
nature,  which  hae  often  been  remarked  in  oocultatlons. 
The  star  appears  to  advance  actually  upon  and  within  the 
edge  of  the  moon's  disc  before  it  disappears,  and  that 
sometimes  to  a  considerable  depth.  I  have  myself  never 
witnessed  this  singular  effect,  but  it  rests  on  most  nnequi- 
voosl  testimony.  I  have  called  it  an  optical  illusion  -,  but 
it  is  barely  possible  that  a  star  may  shine  on  snoh  occa- 
sions through  deep  fissures  in  the  substance  of  the  moon." 
Is  it,  indeed,  possible,  or  probable,  that  a  star  can  be  seen, 
at  it  were,  through  the  substance  composing  the  moon's 
nkystoal  constitution  ?—  Acokite. 

[25888-3— Small  Organ.— Many  thanks  to  "  Ura- 
nium** for  his  reply  to  query  25451 ;  bat  in  my  note  I 
Mesa  to  have  stated  viol  d"  gamba,  ten.  0,  and  stopped 
bus  to  OC  in  the  swell ;  bat  what  I  ought  to  have  said 
was  viol  d'  gamba,  ten.  0,  and  stopped  diapason  from  00 
to  63.  Then,  if  so,  does  he  think  that  there  would  be 
room  for  Tea.  0  Hautboy  if  swell-box  was  only  6ft.  by  1ft. 
inside  F — Bkaxx.  OaoaH. 

[26829.] — Lookyer's  Astronomy.— In  a  foot-note 
in  Mr.  Proctor's  essay  on  "  Wages  and  Want*  of  Scientific 
Workers,"  p.  7,  he  says  :— "  I  nave  seen  an  elementary 
treatise  on  astronomy  ....  which  contains  so 
many  errors  that  it  has  been  employed  by  examiners  at 
Cambridge  to  provide  '  horrid  examples '  for  students  of 
the  fuadamental  problems  of  astronomy."  As  I  happen 
to  be  working  with  Mr.  Lookyer's  book  jnst  now  and 
know  very  little  of  the  subject,  he  would  be  conferring  a 
treat  benefit  upon  me,  and,  I  think,  upon  many  of  your 
rssdart,  if  he  would  kindly  point  out  a  few  of  the  grossest 
of  these  "  horrid  examples  "  to  which  be  refers.— J.  S. 
HrapiDaa. 

[25830.]— Polarisation  of  Light  by  Scattering 
front  Small  Particles,— How  fi  this  accounted  for  ?— 
BxACOv  Louoh. 

[25831.]— Ware  Movement.— I  have  read  that 
longitudinal  vibrations  are  propagated  with  a  higher  velo- 
city than  transverse  ones. 


i  propagated  with  a  higher  veto- 
Is  this  so  ?— Beacon  Lou  an. 

[SS832.]—  Old  Violin  by  Albania.— I  have  an  old 
instrument  presumably  by  this  maker.  The  ticket  inside 
rods  :  "  Matthias  Albania  fecit  in  Tyroli  Bnlfani. 
1396."  It  is  printed  in  italics  and  looks  genuine ;  bnt 
there  is  little  dependence  to  be  placed  on  those  tickets,  as 
I  am  informed.  The  violin  has  a  very  sweet  tone,  but  not 
by  any  means  load.  The  back  is  very  muoh  arched,  and 
is  farmed  of  a  peculiar  wood— thought  by  some  judges 
who  have  seen  it  to  be  cherry.  The  belly  is  of  deal,  rather 
coarse  in  the  grain,  and,  having  been  muoh  broken  and 
crashed,  is  put  together  again  with  glue.  The  repairs 
were  made  by  Withers,  of  London,  and  are  very  admi- 
rably done.  Instead  of  a  scroll  it  has  the  head  of  a  griffin 
or  some  nondescript  kind  of  animal  well  carved,  ana  two 
jet-black  eyes  with  white  eye-balls  have  been  inserted. 
The  varnish,  on  the  back  in  particular,  is  a  rich  golden 
brown.  I  have  been  recommended  very  strongly  to  nave  a 
new  belly  pat  on  in  Ilea  of  the  present,  which  is  held 
together  necessarily  by  a  good  deal  of  gloe,  and  this,  it  is 
thought,  materially  Injures  the  tone,  some  of  the  notes 
having  a  rather  muffled  character.  Any  person  well  versed 
m  Tiohns  who  can  advise  whether  such  renewal  is  likely 
to  be  an  advantage  will  oonfer  a  favour  by  a  reply. — F. 
Brae,  Birmingham. 

[25833.]— Effect  of  Denudation  on  Form  of  the 
Earth —Supposing  that  by  denudation  current*  or  a 
river  a  space  were  scooped  oat  from  one  part  of  the 
earth's  surface  and  deposited  at  another  what  would  be 
Us  effect,  if  any,  on  the  earth's  crust  ?  Would  the  crust 
of  the  earth  give  way  under  the  extra  weight  and  bulge 
est  some  other  portion  of  the  globe,  or  would  the  total 
(test  be  neutralised  by  the  water  on  one  side  receding 
towards  the  other  till  an  equilibrium  occurred  P  What  I 
weald  like  to  know  is  the  prevalent  scientific  opinion  as  to 
the  rigidity  of  the  crust  of  the  earth. — D.  0.  0. 

[25834.]— Cornet.— To  "  B.  J.  P." — Can  you  tell  me 
of  a  rood,  explicit  book  on  double-tongueing  for  above  ? 
I  find  all  ordinary  tutors  dismiss  the  subject  with  little  or 
no  real  information.  Also  is  it  an  art  that  oan  be  acquired 
without  a  master  or  not  P  An  answer  will  oblige  me  very 
■nob.— Oxoaea  Wxavxx. 

[2S835.1— Hard  Clays.— Can  any  reader  tell  me  of 
what  kind  of  clay  the  white  tips  in  gas-burners  are  made, 
or  if  they  are  a  mixture  of  cement  and  clay  P  If  so, 
what  kind  of  cement  and  day,  and  what  proportions  P— 
Dot. 

[258S8.]— Machines  for  Bread-Making.— Would 
some  practical  brother  give  me  his  opinion  on  the  above 
tor  the  manufacture  of  ordinary  bread  P  Are  they  of  any 
real  value  for  making  bread  and  saving  hard  labour P 
(sat*. 

_  0BS7.]— Zino  Bod*  for  Leelanohe  Battery.— 
<-ottld  say  oas  tall  me  how  the  sine  rods  are  made  for  the 
■«WW  battery,  or  if  the  metal  is  alloyed  with  any 
ether  metal  to  make  it  closer  in  the  grain,  as  those  made 
by  the  BUvartowu  Company  when  broken  are  Just  like 
*fcel  t  Also  how  to  amalgamate  the  sine  P— C.  kkadsb. 

tO»]- Kaleidoscope.— Will  some  one  kindly  give 
o-sfestiuetions  for  making  a  geod-sised  kaleidoscope  P- 
i.  Ounoa. 


[25839.]— Bearing  Canaries.— I  have  a  hen  canary 
which  is  sitting  on  font  eggs,  and  expect  the  young  to  be 
hatched  in  about  a  week.  Oan  any  of  your  readers  give 
me  some  hints  as  to  how  I  am  to  rear  them,  and  if  I  must 
separate  the  old  birds  ?  A  reply  will  greatly  oblige— S. 
Coorti. 

[25840.]— Estimation  of  Combined'  Carbon  in 
Steel  and  Iron.— I  want  a  good  method  of  estimating 
combined  carbon  in  steel  and  iron.  Will  Mr.  A.  H.  Allen 
or  some  other  chemical  reader  oblige  P — Ax  none. 

[25841.1— Self-Acting  Van-Brake.— Can  any  of 
your  readers  suggest  an  apparatus  for  applying  a  brake 
to  a  light  van  or  dray  which,  being  self-acting,  would  pre- 
vent a  certain  pace,  say  a  alow  trot,  being  exceeded  ?— 
HOBITIO  Sfakkihs. 

[25842.]—  Electrotyping.— I  tried  to  take  a  oast  of  a 
small  woodcut  on  a  mould  of  beeswax  with  a  single  cell 
of  Smee's  battery,  and  used  a  separate  decomposition  cell, 
bnt,  after  a  thin  layer  of  copper  had  been  deposited,  the 
action  ceased  entirely ;  and  I  found  that  the  copper — the 
positive  electrode— was  covered  with  crystals  of  ouprio  sul- 

thato.  Could  any  reader  tell  me  what  is  the  cause  of  it  P 
.  Must  the  temperature  of  the  solution  of  cuprio  sul- 
phate be  high  P  2.  Most  the  eolation  be  strong  P  3.  What 
Dueb  t  to  bo  the  distance  between  the  positive  and  negative 
electrodes  P  4.  Is  a  single  cell  of  Smee's  battery  suffi- 
cient P— An  Akatxcb. 

[25843.]— Stains  on  Slates.— Can  some  correspon- 
dent say  what  solution  would  be  best  to  wash  off  mortar 
and  cement  stains  from  new  slates  P— J.  ft.  M. 

[25344.1— Painting  on  Glass.— WU1  Mr.  Lancaster 
kindly  in  form  me  whether  Judson's  dyes  have  been  suc- 
cessfully employed  either  in  water,  oil,  or  varnish,  for  this 
purpose  P  My  query  has  reference  to  slide-painting.— B. 
BaoDiK. 

[25846.1— Cleaning  Engravings.— I  have  a  number 
of  India  proofs  before  letters,, whioh,  unfortunately,  have 
become  sadly  foxed.  Will  some  obliging  correspondent 
kindly  tell  me  whether,  and,  if  so,  how,  I  oan  clean  them  P 
— B.  Baoora. 

[25846.]— Salts  of  Tin,  Arsenic,  and  Anti- 
mony.— Will  a  chemical  correspondent  indicate  the  pro- 
assses  for  production  of  the  soluble  salts,  or  name  those 
which  are  so,  giving  formulas  P— B.  Brodix. 

[25847.1—  To  Fiddler.— Many  thanks  for  your  reply 
to  my  letter.   I  can  understand  now  clearly  the  action  of 

iour  viol.  Would  you  kindly  give  me  your  opinion  of  the 
oUowintr  plan  of  obtaining  two  notes  from  one  string  P — 
Supposing  the  natural  D  he  pressed  down  the  string  G 
oaaseethe  connector  to  bring  the  bow  in  contact  with 
string  as  before  described.  Now,  if  the  sharp  B  be  pressed 
down  the  string,  T,  brings  the  connecter  into  action  just 


the  same  as  before;  bnt,  at  the  same  time,  the  pull-down* 
P,  causes  the  stopper,  8,  to  press  upon  the  string  and  stop 
it  halt  a  tone  sharper.  It  seems  to  me  that  this  plan 
might  be  made  to  answer,  and,  if  so,  there  would  be  seve- 
ral advantages  in  it— for  instance,  in  a  viol  of  four  octaves 
there  would  only  be  32  strings,  and  the  soundboard  need 
only  be  17in.  wide.  Would  you  kindly  say  what  yon 
think  of  it  P  Perhaps  you  may  have  tried  it  in  your  expe- 
riments with  keyed  viols.— H.  Kixo. 

[25848.1  —  Storage  of  Books.— Will  some  kind 
member  of  "ours"  advise  me  ?  I  live  in  the  country, 
and  my  house  is  a  prey  to  rats  and  damp.  I  purpose 
packing  up  my  valuable  books  ready  for  a  contemplated 
removal  at  the  end  of  this  year  or  early  next.  If  the  cases 
are  lined  with  sine  will  it  baffle  these  enemies  ?— M.  H.  8. 

[25840.] -"Lining  Daniell's  Wood  Batteries.- 1 
should  feel  obliged  if  you  could  afford  me  the  following 
information  :— The  formula  for  making  the  cement  used  in 
lining  the  interior  of  Daniell's  wood  batteries.  Any  infor- 
mation will  be  acceptable  and  oblige— ft.  V.  Bxaaiaa. 

[25850.1— Stars.— On  the  night  of  the  16th  inst.  the 
evening  star  formed  the  upper  point  of  a  triangle  with 
two  clusters  of  stars  nearly  same  shape  and  quantity  to 
the  naked  eye.  How  are  those  dusters  named  P— Oovaina. 

[26851.1— Stannous  Chloride.— What  takes  place 
when  the  tartrate  of  potash  and  bicarbonate  of  soda  are 
added  to  an  acid  solution  of  stannous  chloride  P  — 
OaEaCTaCCS. 

[25852.l-TaUow.-We  find  in  casks  of  tallow  lamps 
of  a  sabstanoe  of  a  crystalline  form.  Can  any  of  your 
readers  tell  as  what  this  substance  is  P  The  tallow  is  used 
far  lubricating  purposes,  and  in  some  oases  the  ironwork 
is  acted  upon  and  dissolved  by  it.  I  should  like  to  know 
the  cause,  and  also  some  means  of  detecting  the  adulterant 
in  this  substance.— OaBaCxatiCa. 

[25853.1-Boaating  Jack.— Will  any  obliging  reader 
favour  with  a  few  practical  hints  concerning  the  bottle- 
jack  P  After  cleaning,  how  are  the  threads  to  be  left,  and 
when  the  whole  are  worn  oval  which  is  the  best  way  to 
replace  them  P—  Eli. 

[26854.]— Defective  Sight.— I  have  been  reading  a 
great  deal  for  the  last  few  months  and  find  my  eyes  are 
failing.  They  have  become  very  weak  and  bloodshot.  I 
so)  coloured  rings  around  the  gaslights,  and  I  cannot  look 
fixedly  at  any  object  for  more  than  a  few  moments 
together.  If  any  fellow-reader  would  suggest  any  remedy 
I  should  be  glad  to  try  it,  for  it  is  impossible  for  me  to 
onse  work  until  midsummer,  and  very  difficult  to  go  on  as 
at  present.  I  may  say  that  I  do  not  use  glasses.— Asotr. 

[25855.]— Soper  Rifle.— Would  some  reader  kindly 
give  me  a  description  of  the  above-named  rifle  ?  I  read  a 
short  account  of  it  at  the  Museum  of  Arms,  Birmingham, 
in  whioh  it  was  stated  that  the  rifle  was  fired  by  the  expe- 
rimentalist sixty  times  in  one  minute.  Is  this  true  f— 
Isqcauk. 


[25856.]— Timber.— Will  (One  one  well  up  in  the 
timber  trade  kindly  give  me  a  quick  and  short  method  for 
converting  poles  from  Sin.  to  6in.  diametor  small  end  at  a 
price  per  100  yards  into  cabio  feet  to  have  the  same  price  ? 
For  instance,  I  have  100  yards  of  tin.  stuff  at  36*. ;  how 
caa  I  bring  this  into  so  much  per  cubic  foot  again  P  I 
have  4 in.  stuff  at  14d.  per  cubic  foot.  How  oan  I  bring  it 
into  so  muoh  per  100  yards  P  I  oan  work  it  by  the  ordi- 
nary way  for  solids,  bat  I  know  that  timber  merchant* 
have  a  quick  mental  way  of  doing  it,  without  the  aid  of 
Hoppus  s  measurer,  especially  those  who  deal  in  timber 
for  colliery  osos.— SooTT  Wioaxib. 

-Weight  of  Water.-I  should  be  glad  if 
or  of  "ours"  will  kindly  explain  how  the  fol- 
lowing differences  are  arrived  at.    Professor  Ran  kins 

eves  the  weight  of  water  per  oubio  foot  at  624251b. ,. 
olesworth  the  same,  Templetoo  62  32,  Spon's  tables  the 
same,  but  a  cubio  foot  of  distilled  water  is  equal  to  1 ,000oz., 
and  this  is  62  51b.— Soorr  WiaaHza. 

[25858.]— Copyright.— I  have  a  large  quantity  of 
organ  voluntaries  and  other  musio,  most  of  which  is  now 
out  of  print  and  the  publishers  out  of  business  or  probably 
dead.  Oan  any  of  your  readers  Inform  me  how  to  ascer- 
tain whether  the  copyright  of  each  publications  now 
exists  P  The  composers  are  chiefly  Handel.  Haydn, 
Correlll.  Marsh,  Wilton,  Leclair.  Romberg.  Zingarelli, 
Chorubini,  Gemlnioni,  Thomas  Adams,  Mattel,  and  0. 
Bryan  (Bristol).  Also  what  suoh  information  would  cost 
me  ?— John  Hatxs. 

[25850.]— Photographic.— I  have  some  prints  I  want 
to  copy.  I  have  by  me  some  old  copies  that  I  did  with 
bichromate  of  potash,  bat  on  trying  to  do  so  again  I 
cannot  get  the  outline  to  appear  in  red  as  it  used  to  do  in 
the  others,  and  eten  is  now  after  the  lapse  of  some  years. 
If  I  remember  rightly  some  solution  was  brushed  over  the 
biohromatised  paper  after  exposure,  whioh  had  the  effect 
of  making  the  outlines  red,  and  leaving  the  part  affected 
by  the  light  its  original  colour.  It  was  not  nitrate  of 
silver,  as  this  renders  it  red  all  over.    It  is  many  years 

X since  I  used  the  process.  Can  any  reader  inform  me 
t  the  solution  was  P— C.  J.  T. 
[25860.]— Circular  Saw.-I  should  be  glad  if  a 
brother  reader  could  inform  me  the  most  simple  plan  of 
making  or  erecting  a  saw  for  cutting  circular  work,  suoh 
as  wheel  felloes  or  any  hard  wood  of  3  or  4  inches  thick. 
I  have  tried  a  band  saw,  but  it  is  continually  breaking. 
I  have  seen  what  is  called  a  scroll  saw  in  the  Mbokamic. 
Could  a  really  useful  tool  be  made  in  any  suoh  way  P  It 
mast  be  very  simple  in  construction,  bat  if  it  can  be 
made  to  despatch  the  work  I  have  a  water-wheel  to  drive 
it  with,  so  oan  put  what  power  is  required ;  also  I  should 
like  to  know  what  power  is  required  to  drive  one 
pair  of4  feet  millstones  expressed  in  horse  power  P— A 

[26861.]— Aquarium  Construction.— Oan  any  of 

Ear  numerous  readers  kindly  inform  me  what  is  the  best 
id  of  glass  sad  cement  for  aquariums  P  I  have  made 
the  framework  of  one  about  3ft.  2in.  by  1ft.  Sin.,  and 
should  like  to  have  the  glass  of  each  side  in  one  piece,  r 
am  told  that  there  is  a  new  kind  of  glass  invested  termed? 
"toughened  or  annealed  glass,"  bat  I  am  unable  to  find 
out  any  particulars  about  it.  Any  information  on  this 
point-  and  also  as  to  the  cement,  will  muoh  oblige. 
Possibly  I  may  gain  knowledge  from  previous  numbers  of 
the  Ebolish  MaoBanc,  but  as  I  am  quite  a  recent 
reader  I  do  not  know  where  to  look  tor  it.— Josara 

[25862.]—  Astatic  Galvanometer.  —  I  have  two- 
galvanometers — a  simple  one,  a  needle  working  in  a  coil, 
supported  by  a  pivot  j  the  other  an  astatic  instrument, 
the  needles  being  suspended  by  a  fibre  of  silk.  In  both 
instanoes  the  connection  of  a  single  cell  (Daniell's)  causes 
the  needle  to  torn  round  and  round  all  the  time  the  bat- 
tery cirole  is  complete.  Where  is  the  fault  here,  for  in 
neither  instrument  is  the  index  of  any  good  to  determine 
deflection  of  needle,  because  it  does  not  stop  at  any  one 
point  of  it  P-C.  J.  T. 

[25863.1— Mort-danoester.— Can  any  one  tell  me 
the  meaning  of  the  word  and  its  derivation  P — 0.  0. 

[25884.]— Wire  Window  Blinds.— Oan  any  of  your 
readers  oblige  me  with  a  recipe  for  cleaning  and  renovating 
wire  window  blinds  P— C.  Coth  soar. 

[25865.] -Wheel  Teeth. -Two  toothed  wheels  work 
together,  and  have  a  tooth  in  each  marked  that  are 
together.  When  the  smaller  has  turned  round  once  its 
marked  path  is  still  13  teeth  from  tooth  of  larger.  After 
turning  twice  it  is  20  teeth  beyond  it.  Find  toe  number 
of  teeth  in  each  wheel.— loxoaaxcB. 

[25866.] — Gravity. — I  shook!  be  very  muoh  obliged  i 
any  of  your  correspondents  would  be  kind  enough  to  reply 
to  the  following  questions.  I  have  read  in  some  book  oa 
mechanics  that  bodies  weigh  Ices  as  we  approach  the  poles, 
and  this  is  owing  to  increased  gravitation.  It  appears  to- 
me that  gravitation  should  be  loss  in  this  oaae.  In  using 
Dr.  Siemens'  bathometer  is  it  necessary  to  have  a  know- 
ledge of  the  opposite  side  of  the  globe,  as  the  depth  of 
water  or  height  of  land,  I  should  think,  would  affect  the 
question  P— ft.  E.  0. 

[25867.]— Lightning  without  Thunder.— Oan 
any  of  your  scientific  oorreepondents  acquaint  me  with 
the  reason  why  lightning  is  sometimes  seen  and  no  thun- 
der heard  accompanying  it,  as  I  have  frequently  observed 
on  sultry  summer  evenings  P  I  was  led  to  believe  when 
pursuing  a  oollegiate  course  of  experimental  physios  the* 
thunder  could  not  occur  unless  lightning  preceded  it,  and 
this  axiom  was  illustrated  by  an  ordinary  electric  machine, 
where  you  first  seethe  spark  and  then  hear  the  little 
accompanying  "  click." — Susunoaai. 

[2586a  ]-Nitrato  of  Sodsv-Will  Mr.  Alfred  H. 
Allen,  of  Sheffield,  from  whose  contributions  I  have  had 
frequently  to  profit  in  your  journal,  either  give  me  tables 
stating  the  solubility  of  nitrate  of  soda  at  various  tempe- 
ratures, as  wall  ss  the  boiling  points  of  solutions  of  that 
substance,  or  inform  me  in  what  work  I  may  find  the 
tnf.imettor.  P-T.  F.  H.  , 

[258fls\]— Friction.— Having-  dropped  upon  a  state- 
ment in  an  old  engineer's  pocket-book  that  "the  amount 
of  friction  was  governed  only  by  the  force  of  pressure,  and 
was  the  same,  whatever  may  be  the  extent  of  surfaces  in 
contact."  I  shall  be  obliged  by  being  informed  if  my 
adviser  is  correct  in  recommending  a  friction  band  to  be 
applied  to  at  least  one-fourth  of  the  circumference  of  a 
fly-wheel.  Instead  of  using  the  same  faros  fat  applying  a 
knife-edge  or  a  point  P— FBIcnOM. 
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[25870.]— Soap  Powder.— I  should  be  obliged  if  some 
of  jour  correspondent*  will  inform  me  if  the  article  known 
as  extract  of  soap  or  soap  powder  is  used  by  woollen,  silk, 
or  other  manufacturers  f  If  so,  where,  how,  and  to  what 

extent  ?— W.  GREEN. 

[25871.1—  Sea  Sickness.— I  am  very  fond  of  yacht- 
lag,  but,  like  most  people.  I  am  not  free  from  sea  sickness. 
1  do  not  believe  in  anything  to  prerent  it,  but  I  think  that 
sufficient  attention  has  not  been  given  to  the  best  treat- 
ment to  enable  a  person  to  get  over  it  rapidly.  With  some 
it  lasts  but  a  few  hours,  with  most  it  is  many  days  before 
they  can  conquer  it.  I  should  be  grateful  to  any  of  your 
correspondents  who  would  give  any  hints  on  the  subject. 
Considering  the  acute  suffering  of  sea  sickness  and  the 
number  of  persons  who  are  its  victims,  it  seems  strange 
that  it  is  so  little  understood.  So  far  as  I  know,  it  has 
not  been  determined  whether  it  is  the  brain,  the  stomach, 
or  the  liver,  or  all  three,  that  is  affected.  We  have  plenty 
of  scientific  men  among  the  surgeons  to  troop  ships  and 
emigrant  ships.  Can  none  of  them  throw  any  light  on  tho 
subject  t— X. 

[25872.]— Trolley— I  would  feel  obliged  to  any  of 
your  correspondents  if  they  would  give  me  a  sketch  of  a 
email  trolley  about  3ft.  Gin.  in  length  and  2ft.  in  breadth, 
inside  measurement,  with  Bides,  and  ends,  and  springs, 
similar  to  what  are  used  by  grocers  in  large  towns. 
Living  in  a  country  place,  I  should  like  to  have  some  idea 
to  show  tho  wheelwright  what  I  want. — Mart  James. 

[25873.]— Model  Steamboat.— I  have  a  model  of  a 
sorow  steamer,  length  3ft.  8in.,  breadth  8in.,  depth  6iin., 
made  of  wood.  Would  any  reader  advise  aa  to  size  of 
engine,  both  single  and  double  cylinders,  size  of  boiler, 
number  of  tubes,  and  thickness  of  oopper,  diameter  and 
pitch  of  propeller  for  samo  ?  I  should  like  a  good  steam- 
ing boiler.— T.  H. 

[25874.]— Paint  Stones.— Will  any  reader  give  a 
sketch  of  the  drawing  of  paint  stones  ( Welsh)  t  And  also 
Bay  speed  at  which  they  are  usually  driven  to  grind  a  ton 
of  ordinary  paint  a  day,  as  the  pair  of  3ft.  6in.  stones  I 
have  in  use  do  only  7owt.— J.  W.  H. 

[25875.]—"  Long  Tots."— Would  any  reader  explain 
the  technical  term  long  tote  "  as  used  in  connection 
with  surveying  or  otherwise  ? — D.  F.  D. 

[25876.]— Staining  Paraffin.— What  can  I  stain  or 
colour  paraffin  with,  so  as  not  to  render  it  opaque  f  It 
must  not  be  an  acid  or  alkali,  as  these  will  destroy  its 
ubricating  properties. — J.  Bblorovr. 

[25877.1— Colouring  Tea  Urns.— Can  any  one  tell 
me  how  the  colouring  is  produced  which  we  see  on  tea 
urns,  small  hot- water  tea  Kettles,  powder  flasks,  4c,  and 
whether  it  is  durable  ?— Q.  P. 

[25878.]— Photography.— Will  some  brother  reader 
kindly  give  me  full  instructions  for  making  backgrounds, 
one  blueish  gray  and  one  stone  colour 't  — 1 ;  v . . 

[25879.]—  Well  -Water  Teat  for  Suspected 
Impurity. — Would  any  of  your  correspondents  supply 
a  simple  ready  mode  for  testing  well-water  suspected  of 
<-<>□  Lamination  by  proximity  to  sewage  matter,  such  a 
mode,  as  a  cottager  might  easily  and  at  any  time  adopt  ? 
Possibly  something  may  have  appeared  before  this  in  your 
columns  on  the  subject,  but  in  the  interests  of  a  country 
town  where,  it  is  to  be  feared,  many  have  suffered,  or  may 
bo  in  danger  of  suffering  from  this  cause,  without  knowing 
it,  I  venture  to  ask  the  above.— J.  L. 

[25880.]—  Defective  Boat  — Will  any  experienced 
reader  kindly  inform  me  how  to  remedy  a  serious  defect 
in  a  row-boat  I  have  ?  It  has  a  tendency  to  capsize  with 
very  little  persuasion,  and  coggles  about  with  the  slightest 
movement  of  a  person  inside.  Would  a  narrow  board 
around  the  outside  at  water-line  projecting,  say.  some  2in. 
or  3in.,  to  take  a  bearing  on  the  water,  make  her  steady  ? 
I  do  not  care  for  speed,  as  it  is  only  wanted  for  fishing 
purposes.  Any  hints  would  greatly  oblige— A  Land 
Lubber. 

[25881.]— Character  from  Handwriting.— Can 
any  one  inform  me  whether  a  person's  character  can  be 
delineated  from  his  handwriting,  and  how  the  delineation 
is  accomplished  t— Jambs  H.  Picton. 

r25882.1— Limits  ot  the  Atmosphere.— On  p.  26 
in  Hersohel's  "  Outlines  of  Astronomy  "  the  following 
occurs : — "  Arguments,  however,  are  not  wanting  to 
render  it,  if  not  absolutely  certain,  at  least  in  the  highest 
degree  probable,  that  the  surface  of  the  aerial,  like  that 
of  the  aqueous  ocean,  has  a  real  and  definite  limit,  as 
above  hinted  at,  beyond  which  there  is  positively  no  air, 
and  above  which  a  fresh  quantity  of  air,  could  it  be  added 
from  without,  or  carried  aloft  from  below,  instead  of 
dilating  itself  indefinitely  upwards,  would,  after  a  certain 
very  enormous,  but  still  finite  enlargement  of  volume, 
jink  and  merge,  as  water  poured  into  the  sea,  and  distri- 
bute itself  among  the  mass  beneath."  In  direct  opposition 
to  the  above,  however,  a  correspondent  stated  some  time 
since  in  these  columns  that  Mr.  M.  Williams,  in  his  "  Fuel 
of  the  Sun,"  proves  that  the  atmosphere  must  extend, 
increasing  in  tenuity,  to  an  indefinite  distance.  Under 
those  conflicting  opinions  some  information  on  the  subject 
would  doubtless  be  acceptable  to  more  of  your  readers 
than— O.  W.  H. 

[25888.]— The  Temperature  o  Space.— Sir  J. 
Horsohel  *ays  in  his  "  Outlines  of  Astronomy,"  p.  234, 
that  in  order  to  compare  different  temperature*  thoy 
must  be  reckoned  from  -  239°  F.  M.  Ponillet,  I  believe, 
estimated  the  temperature  of  space  at -250°  F.  and  Fourier 
at  —  140°  F.  What  is  the  reasoning  on  wh!oh  these  esti- 
mates are  based,  and  why,  in  order  that  temperatures 
may  bear  a  proper  relation  to  each  other,  should  they  bo 
taken  from  the  temperature  which  would  be  indicated  did 
the  sun  not  exist,  instead  of  from  absolute  zero  or  -  450° 
F.  P  Many  of  your  readers  will  perhaps  remember  that 
this  was  at  the  bottom  of  "  Hyrab  Sen's"  "  marblo-count- 
™4  method  "  (vide  Vol.  XV.,  pp.  432,  608).  Perhaps 

F.  R.  A.  8.    would  kindly  notice  this.— C.  W.  H. 

[25884.]— B ode's  Empirical  Law  of  Planetary 
Distances.— Was  this  curious  law  found  of  any  real 
value  in  tho  calculations  made  by  Mr.  Adams  and  M.  Le 
Ven-ier  previous  to  the  discovery  of  Neptune,  as  it  is  not, 
I  believe,  strictly  exact  in  its  numerical  verification? 
As  it  was  absolutely  necessary  to  assume  arbitrary  values 
for  the  mean  distance  of  the  disturbing  planet,  and  there 
was  no  olue  whatever  to  guide  these  mathematicians  in 
their  assumption  except  that  afforded  by  Bode  a  law,  it 
is,  I  think,  au  open  question  whether  or  not  the  law  was 
of  any  real  value  in  their  computations.— Acquits. 


[25885.]— Insulation.— To  "  Sigma."— If  tho  tube 
which  insulates  the  primary  from  the  secondary,  which  is 
divided  into  verv  narrow  compartments,  be  18in.  long, 
3in.  of  each  end  being  allowed  to  project  beyond  the  ter- 
minal discs,  what  length  should  the  core  be  ?  If  secon- 
dary be  2  miles  long,  how  long  should  primary  be  ?  And, 
after  this  has  beon  wound  on  core,  how  is  bobbin  so 
formod  fixed  in  tube  insulating  it  from  secondary  ?  Any 
information  on  this  will  greatly  oblige— Oxonian. 

[25886.]  —  Test  for  O.  O.  —  Would  "  F.  R.  A.  8. " 
oblige  by  giving  mo  a  test  double  star  for  a  very  fine 
achromatic O.  O.  which  I  possess  of  2|  in.  diameter  and  24in. 
focus  ?  Also  would  he  kind] v  state  whether  it  is  better  to 
use  a  Huyghonian  eyepiece  for  stellar  observations  of  this 
kind  or  a  single  plano-convex  lens  t — Cephas. 

[25887.]— Aerated  v.  Fermented  Bread.— Would 
any  of  your  readers,  medical  or  otherwise,  kindly  give 
their  experience  as  to  the  relativo  merits  of  bread  made 
with  German  and  ale  yeast  and  the  aerated  bread  pre- 
pared with  carbonic  acid  gas  ?  My  powers  of  digestion 
are  not  first-class,  and  I  have  long  been  troubled  with 
acidity  of  stomach,  which  only  requires  a  suspension  of 
self-denial  in  the  eating  and  drinking  portion  of  my  life 
to  degenerate  into  severe  waterbrash  and  heartburn. 
The  fact  that  aerated  bread  agrees  with  some  (including 
myself)  better  than  the  fermented  has  suggested  the 
inquiry,  whethor  the  acidity  of  indigestion  u  ever  ori- 
ginated or  aggravated  by  any  of  the  unexhausted  fer- 
ment remaining  in  the  bread  made  with  yeast.  If  bo, 
would  not  this  unexhausted  ferment,  permeating  the 
moist  or  liquid  warmed  contents  of  an  enfeebled  stomach, 
be  likely  to  set  up  fermentation,  or  at  any  rate  interfere 
with  the  process  of  digestion  ?  I  would  also  respectfully 
ask  whether  the  presence,  in  the  stomach,  of  the  residuum 
of  the  decomposed  yeast  may  be  considered  as  injurious  ? 
— W.  R.  D. 

Erratum.— In  query  25825,  "  New  Developer  for  Nega* 
tivos,"  read  Cu  B0t  instead  of  Ca  8O4.— Alpha. 


ANSWERS  TO  CORRESPONDENTS. 


"•"  AH  cvmmunicationM tkould  bt  adiruti-to  ths  Editor 
of  tas  English  Mechanic.  3i.  Tamttoak^trut,  Covml 
Garden,  W.C. 

HINTS  TO  CORRESPONDENTS. 
1.  Write  on  one  side  of  the  paper  only,  and  put  draw* 
ings  for  illustration  on  separate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  oharge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientifio  information  is  answered  through  tho 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded ;  and  the  names  of  corre- 
spondents are  not  given  to  inquirers. 


The  following  are  the  initials,  Ac,  of  letters  to  hand  np 
to  Tuesday  evening,  April  25,  and  unacknowledged 
elsewhere  :— 

Amateur  Tinner,— 8.  Liddells.— Rev.  W.  J.  B.  Richards. 
— E.  P.  Parkinson.— H.  Blvth. — P.  E.  Ayton. — T.  H. 
Henderson— O.  W.  Salkeld— F.  W.  Campin.— James 
Blenkinsop.  —  Paper  Stainer.  —  Wm.  Munro.— Plain 
Speaker. — R.  R.  Grove. — James  Blarney.— Exhibitor.— 
J.  H.  Hibbert.  —  M.  Tobin.  —  J.  A.  Arthur.  —  Dr. 
Wallace.— W.  T.  Griffiths.— Atomite.— W.  A.  T.— T.  A. 
B.— J.  Catt. — J.  P.  Douglas.— Arthur  Mill.— Cyril.— 
W.  T.— W.  D.  Rees.-A  Muff .— E.  Jones— W.  J.  L. 
— W.  J.  J.— Incubator.— H.  Churchill. — J.  P.  Grant.— 
F.  8.  Lees.— 0.  H.  Savory.— Rev.  A.  T.  Brown.— Thos. 
T.  8mith.— G.  T.  8tuart  Menteath— John  A.  Skidmore. 
—Rev.  T.  W.  Trevor.— H.  Spink.— James  Steven.— W. 
B.  TaUent.—  Alfred  Halt.— W.  Potter.— R.  Cutting.— 
James  Hard  man.— A  Constant  Reader. — A  Norfolk.— 
Henry  George  Churchill.  —  J.  Whitfield.  —  Charles 
Hunter.— Henry  Ford.— Tit  Bit.— Thomas  Steel.— A. 
H.  B.  Z.— W.  H.  C— Hague*.— A  Schoolmaster.— 
William  Wortherd.— William  Edwards.— E.  G.  L.— 0. 
O.  G.—Amara.— Arthur  Baker.— Jack  Plane.— J.  Eay. 
—Cycloid.— A  8tudent.— 0.  E.  Preston.— R.  E.  0.— 
8outh  Lancashire.— Old  Swan.— Thomas  Ware.— Unite. 
—A  Builder.  —  Dinas.  —  Handsaw.  —  J.  R.  —  An  Old 
Subscriber.  —  Argus.  —  Henry.  —  Blane. — A  Newcastle. 
Mechanic— Letter-Writer.— J.  H.  A.— A.  Bignold.— 
Printemps.— J.  H.  H.— J.  M.— Framlington.— W.  B. 
Wade.  —  Initial.  —  Four  Yeare  Subscriber.  —  Robert 
Macdonald. — F.  F.— A.  Barker.— T.  B.,  Wisbeach.— 
Suitable. — J.  Chapman. — John.— G.  Fryer. — Fred.— J. 
T.  Cooper.— G.  E.  Coupe.— G.  Dickson.— Pedestrian.— 
Kappa. — F.  R  C— A.  D.  O— Thomas  Turner.— Warbler. 
— W.  Pascoe. — J.  H. — Penzance. — A  New  Correspon- 
dent.—Express  Driver.— F.  R.  A.  8.— Midland.— W. 
Ware.— J.  B.— Wg.  Wg.-J.  W.  L.— Anode.— Alex.  Mao 
Dongall.— E.  J.  D. — Fredricns. — B.  Renaly.— Horo.Tow- 
oester.— Thug.— A  Cabinet  Maker. — Easing.— Charles 
Dodson. — F.  fl. Chaplin.— Puer.-^W.  C.  0. — J.  Kitching. 
—Pro  Bono  Pnblico.— Mechanic —Thomas  Ayers.  — 
Cos.  —  James  Dickson.  —  Jack.— Cowrie  —  Raphael 
Aben-Ezra.  —  W.M.  —  P.  8.  —  D.  Winstanley.— Brick- 
wall.— Jacques.— Jerry.— W.  G.— Uranus.  —  W.  Fair, 
field.— An  Old  Col.— Fan  Blast.— W.  T.  J.— H.  A.  G. 
— B.  W.  G.— S.  B.— Saul  Rymea. — A  Friendly  Critic. 

William  Mddie,  Old  Durham.— You  say  you  have  written 
to  us  three  times,  and  now  want  to  know  why  we  do 
not  answer  von.  Our  answer  now  is  that  three  times 
your  query  has  been  dropped  into  the  waste  paper 
basket  because  you  wish  us  to  violate  our  rule  by  in- 
serting an  advertisement  in  the  shape  of  a  query.  You 
can,  no  doubt,  get  the  materials  you  want  by  adver- 
tising in  London  or  local  papers. 

Yocmo  Draughtsman  and  J.  B.  B.— We  cannot  insert 
inquirios  like  yours,  asking  where  gentlemen's  stays 
can  be  had.  We  have  received  this  week  an  unusual 
number  of  trade  inquiries.  If  tradesmen  and  manufac- 
turers wiU  not  avail  themselves  of  oui  vast  circulation, 
we  shall  not  occupy  our  space  to  advertise  them  gratui- 
tously. 

J.  A.  F.,  Hamlet,  Fido,  W.  B.  8.,  L.  8.  D.,  Grandfather 
— See  hints  to  correspondents  above. 


Tam  o'  Shanter.    (We  cannot  invite  such  opinions  on 

machines  made  by  advertisers.)— Chieurous.  (Your 
offer  is  a  kind  one,  but  wo  prefer  the  information  to  be 
given  in  our  columns  so  that  all  may  benefit  by  it.)— 
Konfoucius.  (Out  of  print|;  can  bo  had  bv  ordering 
the  March  part.)— Uranium.  (We  cannot,  but  if  you 
will  send  a  stamped  addressed  envelope  a  few  of  the 
leaves  shall  be  forwarded  and  the  name  given.)— J.  J, 
(Just  the  same ;  buy  an  elementary  book  on  geography.) 
— R.  N.  (We  cannot  make  out  what  you  mean  shout, 
the  parachute  and  balloon.)  Mechanic.  (You  are 
we  believe,  taken  in.)— T.  Stouter.  (We  cannot  insert 
any  more  queries  on  hair  falling  off.) — E.  B.  Fembesit. 
(Is  tho  extract  authentic  P  Country  newspapers  can  not 
always  be  relied  on.)— A  Young  Mechanic  and  F.  I. 
R.  E.  (French  polish  can  be  purchased  batter  than  it 
can  bo  made  by  amateurs,  and  the  art  of  polishing  with 
it  has  been  frequently  described — see  p.  462,  Vol.  "ill., 
for  instance)— Jo hh  Taffb.  (See  the  indices  of  back 
vols.  There  is  no  radical  cure  for  a  damp  wall,  save  as 
air-proof  or  an  impervious  course  near  the  ground-level. 
We  have,  however,  known  Szerelmey's  paints  to  yield 
a  drv  surface  on  a  damp  wall ) — James  Fdiss.  (Bil- 
liard balls  may  be  stained  by  the  aniline  dyes,  we 
believe,  bnt  various  methods  have  appeared  in  previous 
numbers.)— Ignorant  Jack.  (See  answer  to  William 
Mudie.)— Piston  Valve.  (Ask  Bennet  Woodcroft. 
inclosing  a  stamped  envelope.  Patent  Office,  Southamp- 
ton-buildings, London.) — Rob  Rot.  (One  of  your  que- 
ries has  been  answered  before.  The  other  is  unsuitable.) 
— A.  Wbbb.  (You  have  been  a  verv  indifferent  reader, 
or  you  would  have  known  that  we  do  not  answer  took 
queries  through  the  post.)— Cioarbtte.  (Write  to  the 
Secretary,  Working  Men's  Club,  150,  Strand,  London.) 
— W.  Jobbs.  (Your  reply  asking  for  a  correspondent 
to  advertise  his  address  is  itself  an  advcrtUeinoct.  and 
cannot  be  inserted.) — An  Old  Subscriber,  (Sea 
advertisement  sheet  this  week.) 

T.  Rbbd.  J.  H.  O.,  An  Ignorant  Pet  Lad.  Arnold.  V.  H., 
James  Harris,  M.  D.— Your  queries  are  unsuitable. 

Her  Fathbb,  A  Young  Beginner,  R.  G.,  W.  T.,  Basso, 
H.  D.  G.,  A  Young  Blacksmith,  Liverpool.  MiUwrhrht, 
T.  Brown,  An  Outsider,  Vita— See  indiotie  to  back  vols. 

Johk  Ibwih,  clarionet  to.  J.  F.,  Senex,  Rob  Roy  on  the 
Jordan,  A.  B.,  James  Hill,  P.  P.,  Railway,  John 
Heslop,  W.  Bird,  J.  F.  Agate.  W.  H.  Wheelor,  Cibnu, 
G.  F.  A.,  Gas. — Your  queries  are  advertisements. 

Co  1  da  who.  and  others,  have  replied  to  queries  already 
similarly  answered. 


THE  BUILDING  NEWS, 

Published  April  SI,  oontalos  Illustration*  of  the  Soaoa  Medallion 
Competition  Designs  for  *  Country  House.  Suggestions  in  Floral 
Design,  No*.  18  and  19.  South  Audley -street,  •  Now  Sub- futcner, 
and  Llveaey'*  Improved  Ventilating  Apparatus;  together  with 
Article*  on  Building  in  Concrete,  the  Model  and  Copy  Catalogue 
of  Paris,  Arrangement  of  Cathedral  Closes,  Collage*,  and 
Hospital*,  Winchester  and  It*  Cathedral  Screen,  the  Junior  Clerk. 
Mural  and  Pictorial  Art  In  Porn  poll  and  Rome,  the  Commercial 
Principle  In  Art,  Building  Intelligence,  tho  Architectural  Sean**) 
Claa*.  Asphalt*  and  Tram  way*,  the  Pneumatic*  of  the  Soil  Pipe, 
Intercommunication,  Sc.,  Ac.  Ac.  Price  «d. ;  post  free  tjd.— 
31,  TavUtock-etreet,  Cerent  Garden,  W.C. 


CHESS. 


All  communications  intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  81,  Lougbborough-road, 
Brixton,  B.W. 


PROBLEM  CCOIX.— Bt  W.  8.  Pavttt. 


White  to  play  and  mate  in  three  moves. 


Solution  or  Problbm  COOVI. 

White.  Black. 

1.  Q  to  Kt  6.  L  P  takes  Q. 

2.  K  to  B  2.  2.  Anything. 

3.  Mates  ace.   

L    1.  KttoKS. 

2.  R  to  B  3.  2.  Anything. 

3.  Mates  acc.   

Solution  of  Problbm  OCCVn. 
L  Q  to  Kt  5.  I.  K  to  K  4. 

2.  R  to  Kt  7.  2.  Anything. 

3.  Kt  mates.   

Correct  Solution  or  Problbm  CCCVT.— From  A  thos. 
Correct  Solutions  of  Problbm  CCCVTL— From  M 
Price,  Athos,  Eothcn,  W.  King. 


G.  J.  Slater.— See  the  May  nnm  of  "Ladles'  Trea- 
sury." 

R.  1  m  -  lit,- Wide  of  the  mark  in  both  oases.  By  study., 
ing  the  solutions  below  you  will  easily  discover  your 
error. 

M,  Price.- You  will  find  "Cook's  Synopsis"  a  us»M 
and  pleasing  little  treatise  to  begin  with. 
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ARTICLES. 


ON  VOLCANIC  ACTION. 

T'HE  volcanic  phenomena  of  our  earth  are 
-*•  connected  with  6ome  of  the  deepest 
problems  in  cosmogony,  and  it  is  natural 
that,  with  the  general  advance  of  science, 
the  views  of  scientific  men  regarding  them 
should  from  time  to  time  be  undergoing 
rhange.  Humboldt  denominated  as  vol- 
ranism  the  reaction  of  the  liquid  interior  of 
the  earth  with  its  crust,  and  he  set  out 
from  the  view,  still  generally  received,  that 
the  earth  was  at  first  in  a  fiery  liquid  con- 
dition, and  by  progressive  cooling  acquired 
a  rigid  crust,  which  still  incloses  a  liquid 
"kernel."  The  thickness  of  this  crust 
Humboldt  supposed  to  be  very  email  (and 
iu  this  he  was  followed  by  many  later 
geologists),  so  that  the  reaction  of  so  thin 
a  shell  with  the  interior  was  easily  con- 
ceivable. More  recently,  however,  various 
considerations  have  arisen  which  tell  against 
the  hypothesis  of  so  thin  a  crust ;  so  that 
the  supposition  that  the  lava  comes  out  of 
the  interior  liquid  part  of  the  earth  greatly 
loses  probability.  Hence  it  has  been  sought 
to  account  in  other  ways  for  volcanic 
phenomena,  and  among  such  explanations 
that  of  Mallet  takes  a  leading  place.  Ac-, 
cording  to  this  theory,  the  heat  that  is 
required  for  the  melting  of  the  rocks  arises 
from  the  pressure  which  takes  place  in  the 
rigid  crust  through  the  liquid  interior  con- 
tracting more  strongly,  in  the  process  of 
cooling,  than  the  already  rigid  crust,  which 
accordingly  becomes  folded.  The  material 
for  the  lava  is  afforded  by  the  older  solidified 
layers,  or  those  formed  by  sedimentary 
deposition  at  moderate  depths  under  the 
surface  of  the  earth.  That  is,  after  the 
rarth'a  crust  had  become  so  solid  that  these 
foldings  ^  produced  no  rupture  of  it,  they 
caused  risings  and  sinkings  of  the  surface, 
and  iu  the  interior  a  crashing  and  friction 
■>f  the  rocks,  which  thereby  were  melted  to 
lava.  In  the  still  further  solidifying  and 
thickening  of  the  crust  the  foldings  and 
volcanic  outbreaks  diminished,  and  remained 
only  in  particular  places  of  minimum  re- 
sistance of  the  crust,  where  we  now  meet 
with  them. 

Against  this  theory  a  number  of  objec- 
tions have  recently  been  brought  by  M. 
Roth,  of  the  German  Geological  Society, 
and  we  shall  here  present  them  in  brief 
outline. 

First  of  all  he  points  out  that  in  Mallet's 
theory  the  heat  which  the  earth,  in  cooling, 
loses  through  radiation  comes  from  the  hot 
nacleua,  and  only  the  heat  which  produces 
the  volcanic  phenomena  comes  from  trans- 
formation of  the  work  of  crushing.  Now, 
according  to  Mallet's  own  calculation,  the 
heat  applied  in  volcanoes  is  only  1-1600  of 
the  heat  which  the  earth  annually  loses 
through  radiation ;  and  this  small  fraction 
of  heat,  accordingly,  has  a  different  source 
tr-mi  all  the  rest,  which  "  place  *  the  new 
theory  in  a  not  advantageous  light." 

If  the  heat  required  for  the  volcanoes  of 
the  present  arise  from  a  crushing  of  the 
rocks  of  the  crust,  this  crushing  must  occur 
under  the  most  favourable  conditions.  It 
juust,  above  all,  take  place  suddenly,  the 
heat  produced  must  not  bo  conveyed  away, 
and  the  resistance  of  the  rock  to  be  crushed 
must  not  be  lessened  through  the  increase 
01  the  subterranean  temperature.  The  ex- 
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periments  which  Mr.  Mallet  made  on  the 
heat  carried  away  in  crushing  of  rocks  were 
on  dry  rocks  ;  whether  wet  rock  would 
behave  similarly  may  well  be  doubted. 
Further,  in  the  displacements  in  which 
crushing  and  friction  occurred  in  high 
degree  one  perceives  no  action  of  exalted 
temperature ;  it  is  also  very  probable  that 
the  displacements  in  the  older  rocks  occurred 
not  suddenly,  but  gradually. 

The  movement  (which  cannot  be  sup- 
posed to  have  been  without  friction  and 
crushing)  manifested  in  geologically  recent 
risings  and  sinkings  of  the  land,  has  not  at 
all  produced  volcanic  phenomena.  For 
example,  Scotland,  during  a  part  of  the 
glacial  period,  lay  2,000f  t.  under  its  present 
level.  Had  this  elevation  been  a  sudden 
one,  it  must  also  havo  produced  volcanoes. 
It  was  secular,  however,  just  like  the  pre- 
sent rising  of  Sweden,  and  other  parts  on 
the  earth  8  surface,  of  which  Mr.  Mallet 
gives  no  explanation  ;  and  it  seems  to  tell 
merely  of  a  sinking  of  the  solid  crust  to- 
wards the  diminishing  nucleus.  If  the  crust 
is  too  rigid  and  thick,  since  the  more  recent 
tertiary,  to  be  folded  as  formerly  and  pro- 
duce mountains,  it  can  still  show  up  and 
down  movements,  and  a  production  of  new 
volcanoes  would,  according  to  Mallet's 
theory,  be  probable. 

With  regard  to  the  elevation  of  mountain 
ranges,  it  is  certainly  demonstrable  that 
most  of  them  have  been  raised  not  at  once 
in  a  single  heave,  and  that  between  the 
separate  raisings  there  have  often  been 
long  periods  of  time.  If,  however,  these 
elevations  were  secular,  they  could  never 
produce  so  great  a  rise  of  temperature  as 
to  melt  the  rock,  and  so  could  not  be  the 
cause  of  the  occurrence  of  eruptive  rocks. 
Further,  elevations  without  occurrence  of 
eruptive  rocks  are  to  bo  met  with  frequently 
enough ;  also  great  foldings  without  a  trace 
of  change  through  high  temperature. 

Considering  the  little  depth  at  which 
Mr.  Mallet  places  the  cause  of  volcanic 
action,  and  the  thickness  of  the  sedimen- 
tary strata,  which  he  estimates  at  26 
English  miles,  lavas  and  eruptive  rocks 
should  exhibit  a  considerable  fusion  of 
sediments,  and  chemical  identity  with  these. 
But  this  is  never  the  case,  and  as  little  do 
we  find,  in  the  sediments,  traces  of  heating 
or  fusion. 

Mr.  Mallet  supposes  the  older  eruptive 
rocks  to  have  been  produced  by  hydrostatic- 
plutonic  action  on  the  surface,  and  the  pre- 
sent "  explosive  "  volcanic  action  to  have 
begun  in  the  secondary  period.  But  per- 
manent volcanoes,  craters,  and  lava-streams 
are  first  discernible  with  certainty  since 
the  tertiary — nowhere  earlier.  Herewith 
falls  away  an  essential  support  of  the 
theory.  If  crushing  of  rocks,  and  the  con- 
sequent heat  be  the  cause  of  volcanic  action, 
then  volcanoes  must  have  been  present 
from  the  time  that  water  could  be  held  in 
the  liquid  state  on  the  earth.  The  contrac- 
tion was  much  greater  in  the  palseozoic  and 
secondary  period  than  lata- — consequently 
also  the  crushing  and  elevation  of  tempera- 
ture in  the  crust ;  further,  the  ruptures  of 
the  surface  must  have  been  greater;  all  the 
pre-  requisites  are  afforded  for  the  occurrence 
of  volcanoes,  yet  they  did  not  occur.  There 
occurred  rather  merely  an  oppressing  of 
fiery  liquid  portions  from  the  depths ; 
these,  as  the  crust  increased  in  thickness, 
became  ever  more  rare,  the  co-operation  of 
gases  and  vapours  in  the  rising  of  eruptive 
rocks  even  greater;  so  that  the  gas  and 
liquid  inclosures  of  the  eruptive  rooks 
(previously  only  microscopic)  are  met  with 
much  more  frequently  from  the  tertiary. 
Further  the  supposition,  thai  in  this  first 
period  all  the  work  furnished  by  contrac- 
tion was  used  in  elevation  of  mountain 
ranges  is  contradicted  by  the  fact  that,  in 
the  tertiary  period,  when  the  contraction 
must  have  been  but  small,  mighty  moun- 


tains (such  as  the  Alps,  the  Pyrenees,  the 
Andes)  were  raised,  and  the  volcanoes 
formed. 

Taking  all  the  facts  into  account  (M. 
Roth  concludes),  it  neither  seems  to  be 
proved  that  by  crushing  of  the  rocks,  and 
the  heat  thereby  supplied,  volcanic  action  is 

S reduced,  nor  are  the  previous  theories 
emonstrated  to  be  so  inadequate  as  to 
render  the  assumption  of  a  new  cause 
necessary.  The  high  temperature  of  the 
earth's  interior,  and  the  access  of  water 
through  capillary  slits,  suffice  (though  every* 
thing  cannot  be  reduced  to  exact  numbers) 
for  explanation  of  explosive  volcanic  phe- 
nomena. 


FRUIT  AND  FRUIT  CULTURE. 

F  it  should  come  to  be  generally  recog- 
—  nised  that  fruit  is  really  a  most  whole- 
some article  of  diet,  and  not  merely  a  luxury 
to  be  indulged  in  now  and  then,  we  may 
expect  that  more  attention  will  be  paid  to 
its  culture  in  this  country  than  is  the  case 
at  present.  We  believe  that  within  the  last 
quarter  of  a  century  the  production  of  fruit 
as  a  business  speculation  has  attracted  con- 
siderable attention,  but  the  fact  remains 
that  our  markets  are  dependent  on  foreign 
countries  for  the  greater  portion  of  their 
supplies.  No  doubt  the  art  has  been  carried 
to  a  high  state  of  perfection  in  the  gardens 
of  gentlemen  amateurs,  but  the  system  pur- 
sued in  those  places  would  scarcely  prove  a 
paving  speculation  in  growing  the  ordinary 
fruits  for  the  supply  of  the  general  public. 
In  many  of  them  no  expense  is  spared  in 
obtaining  the  required  quantities  of  choice 
fruits  for  the  private  tables  of  their  owners, 
but  the  general  public  is  dependent  on  the 
importations  of  foreign  fruit  for  the  meagre 
supplies  which  now  reach  their  tables,  and 
these  supplies,  it  must  be  confessed,  are  not 
always  in  the  best,  and  sometimes  not  even 
in  wholesome  condition.  It  has  been  ass erted 
that  the  production  of  hardy  fruits  in  this 
country  might  be  easily  trebled  or  qua- 
drupled, whue  by  a  little  exercise  of  energy 
and  ingenuity  the  choicer  kinds  might  be 
produced  in  such  quantities  as  to  be  within 
the  everyday  reach  of  the  majority  of  the 
public.  If  it  be  true  that  a  demand  creates 
a  supply,  it  is  no  less  equally  true  that  a 
supply  will  create  a  demand,  and  we  have- 
little  doubt  that  if  cheap  and  wholesome 
fruit  can  be  offered  to  the  public  there  will 
be  no  lack  of  customers.  The  taste  once 
acquired  there  is  no  reason  why  the  cultiva- 
tion of  fruit  should  not  prove  as  profitable 
to  the  grower  as  that  of  vegetables.  As  it 
is,  fruit  of  good  quality  is  generally  dear, 
and  purchasers  are  few,  and  when  there  is  a 
good  crop  it  is  a  drug  on  the  market,  because, 
owing  mainly  to  the  uncertain  supply,  there 
is  no  generally  acquired  taste,  and  no  large 
and  regular  demand.  If  a  constant  and 
abundant  production  could  be  insured  the 
demand  would  follow,  and  fruit-growing 
would  become  at  least  as  lucrative  a  busi- 
ness as  the  cultivation  of  vegetables.  Some 
few  weeks  ago  Mr.  Shirley  Hibberd  sounded 
the  note  of  advance  in  this  direction  by  con- 
demning, in  a  paper  read  at  the  Society  of 
Arts,  the  modern  practice  of  fruit- gro wing- 
on  dwarfed  stocks — trees  which  are  starved 
into  early  production,  which  bear  small 
crops,  and  which  speedily  die.  The  joy, 
said  Mr.  Hibberd,  with  which  an  amateur 
gathers  a  score  or  bo  of  apples  from  a  tree 
that  has  cost  him  money,  and  labour,  and 
anxiety  sufficient  to  produce  a,  ton  of  fruit, 
instead  of  a  score,  by  a  more  rational  method 
—the  joy  of  the  amateur  in  taking  this 
miniature  reward  for  a  world  of  labour  in 
pruning  and  pinching— ought  not  to  be 
trifled  with,  but  truth  is  truth,  and  we  must 
not  describe  this  pretty  pastime  as  fruit- 
culture.  This,  it  will  be  seen,  is  but  a 
technical  objection  to  the  modern  practice 
of  pruning  fruit-trees.   Mr.  Hibberd  would 
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allow  them  to  grow  practically  as  they  list, 
and  he  contends  that  the  natural  system 
would,  with  sundry  aids  in  the  shape  of 
protection  against  the  vicissitudes  of  the 
weather,  yield  an  abundant  and  regular 
supply — at  least,  of  our  hardy  fruits.  There 
are  those  who  will  demur  to  Mr.  Hibberd's 
assertions,  and  who  will  oontend  that  if  the 
practice  of  dwarfing  trees  does  not  end  in  so 
large  a  yield  as  the  natural  system,  the 
amateur,  at  least,  has  the  benefit  of  an  early 
crop,  and  can  grow  a  greater  variety  in  a 
smaller  space.  It  is  a  fact  that  these  small 
trees  do  at  times  bear  very  large  crops,  and 
it  is  obvious  that  they  do  not  take  up  the 
room  occupied  by  the  larger  trees,  while  they 
come  into  bearing  much  earlier. 

The  question  is  one  not  to  be  settled  by 
mere  assertion :  it  is  one  that  is  capable  of 
proof,  and  should  he  easy  of  demonstration, 
far  there  must  be  many  places  in  England 
alone  where  it  would  be  possible  to  compare 
the  produce  from  an  acre  of  fully-developed 
trees  with  that  from  a  similar  space  planted 
with  the  dwarfed  stocks,  which  our  French 
neighbours  have  succeeded  in  cultivating 
with  so  much  success.  It  is  incontestable 
that  dwarf  trees  enable  the  amateur  with  a 
limited  garden  to  have  a  greater  variety 
than  he  could  if  Ms  trees  were  allowed  to 
reach  their  full  ske;  but  that  does  not 
concern  the  public — the  question  to  be 
settled  is  which  system  offers  the  most 
satisfactory  results  in  a  pecuniary  sense 
when  treated  as  a  matter  of  business.  At 
present  it  must  be  confessed  that  Mr. 
Hibberd  has  not  established  his  point,  for, 
although  large  trees  do  undoubtedly  yield 
more  than  the  small  dwarfed  ones,  it  is  not 
clearly  established  that  they  are  more 
productive  in  proportion  to  the  ground 
occupied. 

In  this  country  our  fruit  crop  depends 
mainly  on  the  weather.  Late  spring  frosts, 
with  occasional  hail  storms,  destroy  the 
bloom  and  knock  the  embryo  fruit  from  the 
branches.  A 11  sorts  of  devices  are  practised 
to  delay  the  blossoming  period  where  prac- 
ticable, and.  to  a  certain  extent,  that  plan 
is  successful ;  but  it  is  accompanied  by  the 
drawback  that  when  the  growth  of  the  tree 
is  delayed  late  into  spring  the  new  wood 
does  not  ripen  properly,  and  the  fruit- 
bearing  capabilities  of  the  trees  are  cur- 
tailed. It  happens,  too.  as  Mr.  Hibberd 
pointed  out.  that  the  most  favourable  soils 
for  the  cultivation  of  fruit  trees  are  situated 
in  localities  whero  late  spring  frosts  are 
peculiarly  destructive.  Mr.  Hibberd  tried 
the  method  of  hardening  and  retarding  by 
exposure.  He  planted  tr*es  where  the  east 
wind  could  work  its  will  upon  them,  and 
the  failure  was  complete.  For  seven  suc- 
cessive seasons  not  a  fruit  was  produced, 
and  in  three  oat  of  the  seven  the  trees 
were  nearly  killed.  The  warm  spring  days 
which  sometimes  occur  in  February  and 
Maroh  do  as  much  damage  as  the  frosts,  for 
they  induce  a  premature  activity,  which 
receives  a  severe  check  subsequently.  The 
remedy  is  to  provide  a  shelter,  not  only 
from  the  frost,  bat  from  the  sun  as  well, 
and  the  simplest  method  is  to  so  arrange 
the  trees  that  they  in  a  measure  shelter 
themselves.  But  this  plan  is  fully  re- 
cognised by  oroharftsts,  and  as  yet  it  has 
not  resulted  in  so  much  of  success  as  to 
materially  increase  the  fruit  produce  of  the 
country.  A  much  better  plan  is  that  of  the 
moveable  walls  suggested  by  Mr. Hibberd.  In 
that  a  number  of  posts  are  set  up  in  the 
orchard  and  connected  by  horizontal  wires, 
to  which  the  trees  are  trained.  Walls  of 
stout  boards  are  then  placed  against  the 
backs  of  the  trees,  and  are  so  fitted  that 
they  can  be  shifted  to  the  front  when 
desired.  By  this  means  trees  can  be  made 
to  face  in  two  directions,  and  it  is  possible 
to  protect  them  from  the  stimulating  in- 
fluence of  the  sun  in  early  spring,  or  to 
shelter  them  from  the  cutting  winds  of  the 


frozen  north.  To  carry  out  this  system, 
however,  the  trees  must  be  pruned  and 
trained,  for  it  is  practically  impossible  to 
protect  the  large  untrained  trees  which  Mr. 
Hibberd  so  much  admires.  It  may  possibly 
be  true  that  the  latter  give  the  larger  crop 
for  a  given  acreage,  but  as  it  cannot  be 
relied  upon  it  would  seem  to  be  incontestable 
that  the  best  system,  from  a  commercial 
point  of  view,  is  that  in  which  the  trees  are 
kept  within  such  dimensions  that  they  can 
be  easily  protected.  The  system  is  carried 
to  great  perfection  in  France,  where  pyra- 
midal trees,  the  produce  of  perhaps  five 
years'  training  and  severe  pruning,  may  be 
seen  literally  loaded  with  fruit;  and,  as  afar 
larger  number  can  be  grown  on  an  acre 
than  is  the  case  with  natural  grown  trees, 
the  system  has  there  been  proved  to  be 
most  profitable.  It  may  be  true  that  in 
France  the  autumn  is  always  sufficiently 
long  to  insure  the  perfect  ripening  of  the 
new  wood,  but  as  the  greater  portion  of  it 
is  cut  away  or  stopped,  this  fact  does  not 
amount  to  muoh,  and  certainly  French 
growers  have  to  contend  with  as  many 
spring  frosts  as  we  have. 

There  is  another  point  in  this  fruit 
question.  Our  hedges  are  at  present  mainly 
constructed  of  plants  that  are  useless  for 
all  but  the  special  purpose  to  which  they 
are  applied,  and  the  banks  are  generally 
bare  of  all  but  weeds.  In  many  places 
there  is  abundant  room  for  rows  of  fruit 
trees  and  hardy  bush  fruits ;  but  we  know 
the  objection — the  fruit  would  be  stolen  and 
the  hedges  destroyed  in  the  endeavour  to 
reach  it.  Possibly  until  fruit-bearing  hedges 
become  general  that  might  be  the  un- 

{ileasant  and  unprofitable  result ;  but  at 
east  the  experiment  might  be  tried,  if  the 
hedges  were  only  made  of  gooseberry 
bushes,  whilst  the  blackberry  —  a  most 
wholesome  fruit — might  be  used  more  ex- 
tensively than  it  is.  Fruit-growing  certainly 
might  be  made  a  profitable  occupation — 
though  the  orcharaist  could  not  hope  to 
obtain  the  apparently  fabulous  return  the 
figures  of  which  a  successful  Kentish  nut- 
grower  recently  published.  We  quite  agree 
with  Mr.  Hibberd  that  the  more  the  con- 
sumption of  fruit  is  promoted  the  more  will 
the  sobriety  of  the  masses  be  promoted,  for 
a  taste  for  fruit  is  generally  found  to  be 
antagonistic  to  a  taste  for  alcoholic 
beverages,  and  there  is  no  question  as  to 
which  is  the  healthiest  taste.  If,  then,  Mr. 
Hibberd's  paper,  running  counter  as  it 
does  to  the  prevailing  practices  of  horti- 
culturists, should  attract  attention  to  the 
commercial  aspect  of  the  question,  he  will 
have  done  a  good  work,  the  results  of  which 
will  be  seen  in  the  future. 


COCA. 

T^HB  notoriety  which  the  Erythroxylon 
Coca,  or  more  properly  enca,  has  re- 
cently obtained,  suggests  that  a  brief  descrip- 
tion of  the  plant  ana  its  properties  may  be 
useful.  The  plant  is,  technically,  a  shrub, 
growing  from  6ft.  to  8ft.  in  height,  and 
resembling  in  appearance  a  blackthorn  bush, 
especially  when  in  bloom.  The  leaves  are 
oval,  tapering  towards  both  extremities,  the 
upper  surface  dark  green,  the  lower  paler, 
and  marked  on  each  side  of  the  midrib  with 
a  vein  which  runs  parallel  with  the  margin. 
The  foliage  resembles  the  strawberry  tree 
of  Spain,  the  well- known  Arbutus  Unedo, 
but  the  leaves  are  much  thinner.  The  plants 
thrive  best  in  the  clearances  amid  the  ele- 
vated forests  of  the  Andes,  where  frosts  are 
unknown,  and  the  heat,  which  is  never 
extreme,  is  tempered  by  frequent  showers  of 
rain.  As  many  as  three  gatherings  can  be 
msde  in  a  year,  but  care  is  taken  to  remove 
the  leaves  singly  by  nipping  them  off  with- 
out damaging  the  axillary  buds.  The 
leaves,  when  gathered,  are  dried  as  rapidly 
as  possible  in  the  sun,  and  in  the  process 


emit  a  powerful  odour,  which  produces 
headache  and  nausea  in  those  unaccustomed 
to  it.  This  odour,  however,  passes  away 
with  the  superabundant  moisture  of  the 
green  leaves,  and  by  the  time  they  are  ready 
for  packing  they  possess  a  not  unpleasant 
odour,  suggestive  of  a  strong  rough  tea 
with  a  suspicion  of  camphor.  Good  samples 
of  cuca  should  have  the  leaves  flat,  not 
rolled  or  twisted,  and  with  only  a  small 
percentage  broken,  when  freshly  opened ;  but 
as  they  are  thin  and  crisp  handling  neces- 
sarily fractures  many.  The  upper  surface 
should  be  a  deep  green,  the  under  a  paler  or 
gray  green ;  in  inferior  and  old  samples  the 
majority  of  the  leaves  are  brown,  only  a 
few  having  the  dark  green  tinge,  which 
would  seem  to  be  the  index  of  value,  for  it 
is  certain  that  the  brown  leaves  have  lost 
mueh  of  their  flavour,  and  fail  to  produce 
that  sense  of  "  warmth "  in  the  mouth 
which  is  the  not  unpleasant  result  of  chew- 
ing the  green  leaves.  The  Peruvians  declare 
that  in  a  few  months  the  leaves  lose  much 
of  their  virtue,  and  when  taken  to  the  coast 
town 8  or  exported  are  worthless  in  a  year; 
but,  however  much  the  leaves  may  dete- 
riorate by  lapse  of  time,  it  is  certain  that*  if 
carefully  packed  they  retain  theirpower  of 
stimulating  for  many  years.  There  are 
about  70  known  species  of  Erytbroxylon 
(literally  red  wood),  the  best  known  of 
which  are  E.  tuberosum,  the  bark  and  wood 
of  which  supplies  a  reddish-brown  dye,  and 
the  S.  areolatum,  the  young  shoots  of 
which  possess  stimulating  properties,  while 
the  banc  is  a  tonic,  and  the  expressed  juice 
of  the  leaves  is  said  to  be  used  externally  m 
liver  complaints.  Nearly  all  the  species 
possess  either  stimulating  or  tonic  pro- 
perties, and  several  of  them  may  be  made 
to  yield  a  reddish  dye,  though  it  is  practi- 
cally of  little  value. 

With  regard  to  the  effects  of  cuca  on  the 
system  contradictory  statements  have  been 
made,  but  it  may  be  taken  as  clearly  esta- 
blished that  it  possesses,  at  all  events  when 
fresh,  extraordinary  powers  of  restoring 
the  tired  and  fatigued  traveller,  and  when 
taken  in  moderation  is  probably  not  more 
deleterious  than  a  cup  of  strong  tea.  It 
appears,  however,  to  be  equally  clear  that 
cuca  is  a  narcotic,  which,  after  the  stimu- 
lating effects  have  passed  off,  acts  as  a 
sedative  and  a  soporific,  and  probably,  like 
other  narcotics,  when  indulged  in  as  a  habit, 
cuca-chewing  is  productive  of  much  mis- 
chief, especially  if  used  instead  of  food.  It 
is  rather  singular,  perhaps,  that  while  enca 
enables  one  to  perform  a  fatiguing  journey 
without  food,  it  by  no  means  destroys  the 
appetite  j  and,  as  a  matter  of  fact,  although 
the  Indians  often  go  for  days  without  other 
food  than  the  cuca  leaves,  they  are  always 
capable  of  making  a  good  meal  at  the  termi- 
nation of  the  journey  or  of  the  day's  work. 
Dr.  Mantegarza,  of  Milan,  who  made  a  series 
of  experiments  with  cuca  some  years  ago,  says 
that  in  small  doses  it  promotes  digestion, 
raises  the  animal  heat,  increases  the  fre- 
quency of  the  pulse,  and  accelerates  respira- 
tion. Mr.  Clements  R.  Markham,  who  <  f  :en 
chewed  cuca  when  in  the  forests  of  Pern 
and  Bolivia  collecting  cinchona  plants, 
says,  "  Of  all  the  narcotics  used  by  man  ti| 
the  least  injurious  and  most  soothing  ana 
invigorating."  It  enabled  him  to  endure 
long  abstinence  from  food  without  discom- 
fort, and  by  the  feeling  of  lightness  and 
elasticity  it  imparted  to  the  system  it  helped 
him  to  ascena  the  mighty  passes  of  th<> 
Andes  with  comparative  eare  and  comfort. 
But  whatever  may  have  been  said  about  the 
virtues  of  cuca  by  travellers  and  experimen- 
talists the  result  of  the  tests  made  by  Sir 
Robert  Christison,  which  he  recently  de- 
scribed in  a  paper  read  before  the  Botanical 
Society  of  Edinburgh,  may  be  taken  as  the 
latest  and  most  trustworthy  description  of 
its  powers.  His  first  experiments  were  mace 
in  1870  with  leaves  that  must  have  been 
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about  seven  years  old,  but  had  been  well 
cored  and  well  preserved  by  sprinkling  a 
little  quicklime  amongst  them.  Two  of  his 
students  having  first  tired  themselves  by  a 
long  walk  of  sixteen  miles,  took  an  infusion 
of  alms,  of  cuca  with  5grs.  of  carbonate  of 
soda.  The  students,  who  were  not  only 
tired  but  hungry,  having  eaten  nothing 
since  breakfast,  lost  all  feeling  of  both 
hanger  and  fatigue  soon  after  drinking  the 
cue*,  and  went  for  a  walk  for  an  hour,  and  re- 
turning made  an  excellent  dinner,  were  alert 
daring  the  evening,  and  slept  soundly  at  night. 
Lut  year  Sir  Robert,  having  obtained  a 
further  supply,  ten  students  made  a  trial  of 
it  and  after  long  walks,  some  of  30  miles 
without  food,  all  found  hunger  to  cease  for 
a  time,  and  four  experienced  complete  relief 
from  the  feeling  of  fatigue.  Last  May  Sir 
Robert  walked  15  miles  in  four  stages 
without  food  of  any  kind,  and  was  so 
thoroughly  tired  that  he  felt  a  difficulty  in 
aim  raining  his  pace  during  the  last  stage 
—in  fact,  he  was  effectually  fatigued  (he  is 
79i.  A  few  days  later  he  walked  16  miles 
in  three  stages,  and,  having  completed 
10,  felt  quite  fagged  enough  to  look  for- 
ward to  the  remaining  six  with  reluc- 
tance. During  the  rest  he  chewed  80 
pains  of  cuca,  but  did  not  observe  any 
•enable  effect  until  he  got  out  of  doors, 
and  pot  on  his  usual  pace,  when  he  was 
surprised  to  find  tfcut  all  sense  of  weariness 
from  the  previous  ten  miles  had  vanished, 
although  he  had  only  rested  45  minutes 
after  completing  the  second  stage  of  the 
ten  miles.  He  finished  the  six  miles  at  a 
four-mile  pace,  and  went  up  to  his  dressing- 
room  two  steps  at  a  time,  without  any  sense 
of  fatigue  or  other  uneasiness  whatsoever. 
During  the  walk  40  grains  more  cuca  were 
chewed,  bringing  the  quantity  up  to  two 
drachms.  Neither  hunger,  nor  thirst,  nor 
fatigue  wee  felt,  although  Sir  Robert  had 
abstainr'  from  food  for  nine  hours,  and 
bad  rt  rormed  a  hard  day's  work  for  a 
c  j  A  his  years.  He  made  an  excellent 
dinner,  felt  free  from  drowsiness,  and  slept 
soundly.  In  tho  autumn  Sir  Robert  made 
the  ascent  of  Ben  Vorlich,  2,900ft.  above 
the  roadway,  and  chewed  40  grains  of  cuca- 
leaves  as  his  luncheon.  He  made  the  descent 
with  ease — chewing  20  grains  more — was 
neither  weary,  nor  hungry,  nor  thirsty,  and 
could  have  easily  walked  home  if  it  had 
been  necessary.  This  experiment  was  after- 
wards repeated  with  similar  results.  The 
fecta  detailed  speak  for  themselves.  What 
elect  the  habitual  use  of  ouoa  would  have 
.enudns  to  be  seen ;  but "  liqueur  de  coca"  is 
comparatively  well  known  m  France,  and  as 
tbere  is  at  present  a  demand  for  the  herb  in 
tbia  country,  we  may  shortly  expect  large 
hoppHes.  At  present  good  samples  are  very 
dear;  but  tbere  seems  no  reason  why  cuca 
should  not  be  sold  in  this  country  at  about 
S«.  or  6s.  per  pound,  at  which  price  it 
would  possibly  be  more  valuable  than  tea, 
coffee,  cocoa,  or  guarana. 

*  i 

REVIEWS. 

rVoowtcafe  of  Scumoe;  a  Series  of  Detached 
Addresses,  and  Review*.  By  John 
Tyhdall,  r'.R.b.   London :  Longmans. 

THE  "fifth"  edition  of  Prof.  TyndaU's 
"  Fragments  "  has  been  kept  back,  as 
be  tells  us,  in  order  that  it  might  contain 
what  is,  we  believe,  the  first  authoritative 
publication  of  the  author's  famous  paper 
on  the  optical  condition  of  the  atmosphere 
m  its  bearings  on  putrefaction  and  in  flam  - 
nation,  the  substance  of  which,  it  will  be 
[°aembered,  we  reproduced  some  time 
«wh  (p.  523,  last  volume).  The  paper  is 
outcome  of  researches  which  in  recent 
years  have  occupied  much  of  the  time  of 
«of .  Tyndall,  and  which,  if  we  are  not 
form  the  bases  of  a  theory  with 
•web  the  name  of  TyndaU  will  be  asso- 


ciated in  the  future.  Some  years  ago 
Prof.  TyndaU  had  occasion  to  employ 
optically  pure  air,  and  the  endeavour  to 
obtain  it  led  to  discoveries  which,  despite 
the  assertions  of  his  opponents,  appear 
likely  to  lead  to  most  important  results.  It 
will  be  remembered  that  having  obtained 
optically  pure  air,  or  air  which  failed  to 
show  a  trace  of  mechanically  suspended 
matter  when  examined  by  a  concentrated 
luminous  beam,  he  aho  discovered  that  the 
space  occupied  by  such  a  beam  of  light  was 
not  to  be  distinguished  from  adjacent 
space — in  other  words,  that  the  track  of 
the  most  powerful  beam  of  light  is  invisible 
in  air  that  is  freed  from  floating  matter. 
The  fact  thus  discovered,  taken  with  the 
results  of  Schroeder,  Schwann,  Dusch,  and 
Pasteur,  and  compared  with  the  fact  pointed 
out  by  Prof.  Lister,  that  air  from  the 
lungs  is  incapable  of  producing  putrefac- 
tion, led  to  the  proposition  that  the  power  of 
scattering  light  and  the  power  of  producing 
life  by  the  air  go  hand  in  hand.  The 
method  of  testing  the  "  purity  "  of  the  air 
thus  pointed  out  by  Prof.  TyndaU  was  not 
turned  to  so  much  account  as  one  might 
have  supposed  would  be  the  case  after 
reading  his  paper  on  "  DuBt  and  Disease;" 
and  accordingly  the  professor  determined 
to  demonstrate  its  utility  more  completely : 
hence  the  attack  upon  and  the  defeat  of  the 
"  spontaneous  generation "  hypothesis; 
which  appears  at  last  to  have  received  a  blow 
from  which  it  will  never  recover.  The  full 
importance  of  this  subject  is  not  fuUy 
grasped  even  now  by  the  majority  of 
scientific  students.  The  medical  profession  by 
a  strange  and  rather  petulant  exhibition  of 
jealousy  declined  to  accept  the"germ  theory," 
and  now  that  obstinate  facts  have  to  be  dis- 
proved, or  their  meaning  discounted,  they 
seek  to  upset  the  conclusions  drawn  from 
them  by  special  pleading  rather  than  by  scien- 
tific research.  Spontaneous  generation  being 
a  "  chimera  "  (Pasteur),  it  follows  that  tho 
parasitic  diseases  are  removable  from  the 
earth;  and  the  duty  of  the  medical  pro- 
fession is  to  destroy  them.  Cohn,  writing 
on  this  subject  in  1872,  says,  "  no  putre- 
faction can  occur  in  a  nitrogenous  substance 
if  it  be  kept  free  from  the  entrance  of  new 
Bacteria  after  those  which  it  may  have 
contained  have  been  destroyed;"  and  the 
process,  when  commenced,  is  stopped  if  the 
further  development  of  Bacteria  is  pre- 
vented. Hence  all  bactericidal  media  are 
antiseptic  and  disinfecting.  Happily  this 
fact,  the  vitality  of  contagia,  asserted  some 
time  ago  by  Dr.  Budd,  of  Bristol,  has  been 
established  by  Dr.  Klein ;  and  the  medical 
world,  which  is  now  unwillingly  adopting 
the  theory,  will  perhaps  no  longer  deny  to 
Prof  .TyndaU  the  right  to  speak  on  disease 
and  its  cause.  Sir  Wm.  Jenner,  though 
not  accepting  the  origin  de  novo  of  con- 
tagious diseases,  thinks  the  arguments  in 
its  favour  are  strong  enough  to  induce 
hesitation  before  accepting  the  theory 
advocated  by  Dr.  Budd  and  supported  by 
Prof.  Tyndall,  and  he  plainly  intimates  that 
the  latter  has  not  studied  the  question 
sufficiently  to  warrant  him  in  addressing 
the  public  "  in  a  strain  calculated  to  check 
unprejudiced  individual  inquiry."  To  that 
Prof.  TyndaU  r  rplies  that  the  part  he  has 
publicly  taken  with  reference  to  the  opinions 
of  Dr.  Budd  was  preceded  by  no  small 
amount  of  study  of  the  question ;  and  to 
Dr.  Murchison,  who  teaches  the  spontaneous 
generation  of  infective  diseases  and  affirms 
that  the  ■  contagium  of  typhoid  "  may  be 

feneratcd  independently  of  a  previous  case 
y  fermentation  of  fuecal  and  perhaps  other 
forms  of  organic  matter,"  he  replies  that  it 
is  probable  the  experience  of  Sir  Wm. 
Jenner  or  of  Dr.  Murchison,  as  regards 
fascal  matter,  iB  less  than  his  own,  because 
for  more  than  20  years  he  has  had  occasion 
to  observe  fmcal  matter  of  all  kinds  seething 
under  a  summer  sun  in  the  villages,  hamlets, 


and  chalets  of  Switzerland,  and  proving 
itself  incapable  of  generating  contagium. 
u  I  may  be  permitted,"  says  Prof.  Tyndall, 
"  to  express  a  doubt  whether  in  England  a 
dozen  years  hence  a  single  physician  of 
their  commanding  eminence  will  be  found 
endorsing  the  views  which  they  have 
thought  it  their  duty  to  enunciate  and 
defend."    While,  then,  the  germ  theory 

githers  strength,  because  the  facts  of  Dr. 
add  and  Prof.  TyndaU  cannot  be  de- 
molished, so  for  a  similar  reason  the 
hypothesis  of  spontaneous  generation  has 
received  its  death-blow.  The  volume  con- 
tains, besides  the  paper  which  is  of  most 
interest  at  the  present,  several  of  Prof. 
Tyndall' 8  moBt  celebrated  essays  and  several 
new  fragments,  but  most  have  been  "  recast 
and  to  some  extent  remodelled."  If  it 
provokes  his  opponents  to  as  temperate  and 
argumentative  a  reply,  science  wiU  be  the 
gainer. 

lectures  on  Some  Recent  Advances  in  Physical 
Sciences.  By  P.  G.  Tait,  M.A.  London: 
Macmillan  and  Co. 

The  lectures  which  Prof.  Tait  has  here 
brought  together  into  book  form  were 
delivered  in  Edinburgh  in  the  spring  of 
1874  at  the  request  of  friends,  who  further 
made  the  strange  condition  that  they 
should  be  published  verbatim.  They  were 
accordingly  taken  down  by  shorthand 
writers,  being  delivered  only  from  notes, 
though  it  is  satisfactory  to  learn  that 
necessary  corrections  have  been  made.  The 
condition  is,  to  say  the  least,  absurd,  no 
matter  what  may  be  the  powers  of  the 
lecturer;  but  as  we  find  that  coirections 
have  been  made  and  that  Profs.  Clerk, 
Maxwell,  and  Balfour  Stewart  have  read  the 

firoofs  we  may  take  it  that  the  book  is  at 
east  accurate  and  readable,  though  Prof. 
Tait  specially  objects  to  its  being  considered 
a  finished  production.  The  lectures  cover  a 
tolerably  wide  field,  though  they  are  chiefly 
concerned  with  "  Energy,"  and  thus  wiU 
probably  obtain  the  attention  of  a  wide 
circle  of  readers,  as  the  subject  is  just  new 
much  discussed,  not  merely  in  our  own 
columns,  but  elsewhere.  Here,  however, 
we  can  do  little  more  than  give  an  idea  of 
the  contents  of  the  book,  which,  when  we 
get  beyond  the  introductory  lecture,  com- 
mences with  the  "  Early  History  of  Energy ;" 
then  we  have  a  lecture  on  the  "  Establish- 
ment of  the  Conservation  of  Energy,"  with 
an  inquiry  into  the  claims  of  Mayer ;  this 
is  followed  by  lectures  on  the  "Transforma- 
tion of  Energy,"  the  "  Transformation  of 
Heat  into  Work,"  and  the  "Sources  and 
Transference  of  Energy."  There  are  also 
lectures  on  "  Spectrum  Analysis,"  and  on 
the  "  Structure  of  Matter,"  besides  other 
questions  connected  with  recent  "  Advances 
in  Physics."  We  need  scarcely  say  that 
the  lectures  are  weU  worth  study  by 
"  physicists,"  by  which  term  we  do  not 
mean  the  professors  and  students  (not 
necessarily  in  statu  papillaris),  but  men  who 
take  an  interest  in  science  and  devote  their 
leisure  to  it.  Speaking  of  the  term  "  Porse," 
Prof.  Tait  says : — "  Great  confusion  has  been 
introduced  into  many  British  works  by  a 
double  use  of  the  word  '  Force '  It  is  em- 
ployed, without  qualification,  sometimes  in 
the  sense  of  force  proper,  sometimes  in  the 
sense  of  energy.  The  two  things  are  of 
as  different  orders  as  miles  and  square 
miles,  though  perhaps  they  are  not  quite  so 
incomparable  as  minutes  and  yards,  or 
pence.  Even  a  mere  want  of  precision  in 
the  use  of  terms  of  such  fundamental  im- 
portance is  altogether  incompatible  with 
the  existence  of  true  scientific  method." 
The  following  passage,  however,  gives  Prof. 
Tait's  estimate  of  the  term  : — "Force,  then, 
has  not  necessarily  objective  reality,  any 
more  than  has  Velocity  or  Position.  The 
idea,  however,  is  still  a  very  useful  one,  as 
it  introduces  a  term  which  11 
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abbreviate  statements  which  would  other- 
wise be  long  and  tedious ;  but,  as  Science 
advances,  it  is  in  all  probability  destined 
to  be  relegated  to  that  Limbo  which  has 
already  received  the  Crystal  Spheres  of  the 
Planets,  and  the  Four  Elements,  alongwith 
Caloric  and  Phlogiston,  the  Electric  Fluid 
and  the  Odic  or  Psychic  Force."  The  so- 
called  "  imponderables "  are,  in  fact,  only 
varieties  of  what  we  call  Energy.  Prof. 
Tait  gives  us  a  number  of  excellant  experi- 
ments, some  of  them  new ;  and,  besides  the 
classes  above  named,  we  imagine  that  his 
book  will  be  widely  read  by  lecturers  and 
teachers  on  the  subjects  of  which  it  treats. 

Science  made  Easy;  a  Series  of  Familiar 
Lectures.  By  Thomas  Twining.  London: 
Chapman  and  Hall. 
"We  have  received  from  Mr.  Twining  the 
four  parts  of  his  "  Science  made  Easy," 
being  a  series  of  familiar  lectures  on  the 
elements  of  scientific  knowledge  most  re- 
quired in  daily  life,  together  with  some 
specimens  of  the  chromographio  diagrams 
employed  to  illustrate  them.  The  lectures 
are  drawn  up  in  so  clear  and  unmistakeable 
a  manner  that  the  village  clergyman,  doctor, 
or  schoolmaster,  or  even  any  person  of 
ordinary  common  sense,  may,  with  a  little 
attention,  become  a  competent  lecturer.  The 
lectures  have  been  satisfactorily  tried  by 
repeated  deliveries  on  the  Binary  plan,  at 
various  institutions  in  the  metropolis,  and 
the  course  has  now  been  thoroughly  revised 
for  publication.  They  are  printed  in  large 
readable  type,  have  explanatory  diagrams, 
and  notes  and  appendices  of  a  more  advanced 
character.  The  convenience  of  the  reader 
at  the  lecture  table  has  been  studied,  and 
the  demonstrator  is  supplied  with  full 
instructions  for  procuring  and 
the  illustrations.   There  are  a  series 

ritions  for  use  in  schools  or  in  science 
ses.  It  only  remains  to  say  that  the 
lectures  and  large  diagrams  are  published  at 
a  low  price,  and  that  Mr.  Twining  has  made 
arrangements  with  certain  firms  to  supply 
the  requisite  accessories  for  each  lecture 
packed  in  separate  cheats.  With  the  facili- 
ties thus  afforded  we  shall  expect  to  see 
lectures  on  every-day  "science  becoming 
as  universal  as  schools  themselves,  for  cer- 
tainly the  humblest  village  may  now  have  its 
"  science  lecturer,"  and  we  hope  its  science 
class.  We  would  especially  commend  them 
to  the  attention  of  amateurs,  who,  if  they 
would  assist  in  the  good  work  of  spreading 
scientific  knowledge,  would  find  themselves 
well  repaid  in  the  firmer  hold  of  their  sub- 
jects which  the  endeavour  to  teach  others 
generally  imparts. 

A  Plain  Guide  to  Good  Gardening.  By 
Samuel  Wood.  London :  Crosby  Lock- 
wood  and  Co. 

This  is  a  second  edition  of  a  gardening 
guide,  which  we  have  before  noticed,  but  it 
has  been  so  extended  and  remodelled  as  to 
be  practically  a  new  book.  It  is  replete 
with  technical  information,  which  is  not 
often  found  in  so-called  gardening  manuals, 
and  contains  descriptions  of  the  various 
appliances  and  accessories  adopted  by 
gardeners  to  secure  early  and  productive 
crops  of  fruits,  flowers,  and  vegetables. 
When  Mr.  Wood  goes  beyond  his  special 

{irovince  he  frequently  falls  into  error,  and, 
ike  many  others  of  his  class  who  write  to 
the  horticultural  and  other  papers,  makes 
statements  which  are  sometimes  laughable, 
and  often  so  incorrect  that  the  reader 
wonders  whero  the  author  obtained  his  in- 
formation.- Thus,  in  a  list  of  technical 
terms,  which  would  be  useful  if  confined  to 
the  practices  and  implements  of  gardening 
we  find  Mr.  Wood  saying  that, "  Atmosphere 
consists  of  hvdrogen,  oxygen,  and  nitrogen, 
or  azote."  Similarly,  under  the  head  of 
"  Blanch,"  Mr.  Wood  says,  "  This  is  done 
by  perfectly  excluding  the  oxidising  com- 


ponent  part  of  the  air."  The  author  would 
do  well  to  submit  his  work  to  the  revision  of 
a  competent  friend. 

Over  the  Sex  and  Far  Away.  By  Thomas 
Woodbine  Hinchcliff,  M.A.,  F.R.G.S. 
London :  Longmans. 

This  is  an  interesting  account  of  a  "  journey 
round  the  world,"  taken  by  the  President  of 
the  Alpine  Club,  in  company  with  Mr.  W. 
H.  Rawson.  The  travellers  left  home  for 
the  Brazils,  thence  they  passed  by  way  of 
the  Straits  of  Magellan  to  Valparaiso  and 
the  South  American  Republics,  and  after 
travelling  for  some  time  in  them  visited 
California  and  sailed  from  "Frisco"  to 
Japan,  thence  to  China,  and  so  by  the  Canal 
home.  It  will  be  easily  understood  that  a 
journey  over  such  a  distance,  and  amid  such 
scenery,  would  not  fail  to  afford  the  material 
for  a  readable  work  of  travel,  and,  given 
a  traveller  who  can  describe  as  our  author 
does,  an  entertaining  book  is  the  result. 
The  volume  is  well  printed,  and  is  illustrated 
with  fourteen  page  plates,  engraved  on 
wood  by  G.  Pearson — one  of  them  especially 
being  an  excellent  specimen  of  the  engra- 
ver's art — viz.,  the  "  Tosemite  Valley  and 
the  Sentinel  Rock." 


An  Introduction  to  Animal  Morphology  and 
Systematic  Zoology.    By  Alex.  Mac- 
alisteb,  B.A.,  Dublin.  Part  I. — Inverte- 
brata.    London:  Longmans. 
This  work  is  evidently  intended  as  a  text- 
book for  the  students  attending  the  lectures 

S'.ven  by  Mr.  Macalister  as  Professor  of 
omparative  Anatomy  and  Zoology  in  Dublin 
University,  and  as  an  introduction  to  the 

ferusal  of  the  works  of  Rolleston,  Huxley, 
'lower,  and  others.  The  necessity  for  con- 
densation has  compelled  Prof.  Macalister  to 
leave  out  many  matters  of  detail,  including 
recent  embryological  researches,  while  the 
time  that  the  book  has  occupied  "  in  the 
press"  has  prevented  references  to  recent 
discoveries.  The  work  is  based  on  those  of 
Gegenbaur,  Car  us,  Haeckel,  Huxley,  Lan- 
kester,  Van  Beneden,  Schmarda,  and  others; 
but,  although  the  author  modestly  "  makes 
no  claim  to  originality,"  his  work  is  suffi- 
ciently original  to  obtain  and  to  merit  the 
attention  of  students.  The  chief  paragraphs, 
for  the  benefit  of  junior  students,  are 
printed  in  larger  type,  while  the  details  of 
the  subject  arc  given  in  smaller  type.  The 
footnotes  are  numerous,  and  will  be  appre- 
ciated by  the  reader. 

We  have  also  received  Storms:  Their 
Nature.  Classification,  and  Laws,  by  Wm.  | 
Blasius  (Lock wood  and  Co.),  a  work  we 
have  already  reviewed  at  p.  29,  but  which 
has  been  sent  to  us  by  the  English  pub- 
lishers. The  Logic  of  Chance,  by  John  Venn, 
(Macmillan),thesecondandgreatly-enlarged 
edition  of  a  book  we  shall  refer  to  elsewhere. 
Technologisches  Worterbuch,  Deutsch- English- 
Framosisch,  bearbeitet  von  Alex.  Tolhausen, 
Ph.D.  (Sampson  Low), 'is  the  third  or  Ger- 
man part  of  a  technological  dictionary,  the 
first  and  second,  or  French  and  English 
parts  of  which  we  have  previously  noticed. 
The  dictionary  contains  90,000  words  in  this 
part,  but  many  of  them  could  easily  be 
spared  if  we  had  but  a  definite  term  given 
for  the  equivalent  in  other  languages.  For 
instance,  we  doubt  whether  the  "  gesprengtes 
papier "  of  the  German  "  shop  is  the 
"  marbled  "  paper  of  ours,  and  yet  there  is 
without  question  a  specific  name  for  that 
article.  Still,  by  a  comparison  of  the 
terms,  by  cross  references,  the  translator 
can  generally  arrive  at  his  author's  mean- 
ing, and,  looking  at  the  enormous  difficulty 
in  compiling  a  technical  wordbook  in  three 
languages,  we  must  thank  Dr.  Tolhausen 
till  somebody  gives  us  a  better  book  than 
his.  Moleswortn's  Pocketbook  of  Engineering 
Formula}  (Spon)  appears  in  this  its  18th 
edition  with  some  useful  formulae  and  tables 


for  telegraph  engineers  by  Mr.  R.  S.  Brough. 
This  tried  "companion  "  now  contains  about 
140  pages  more  than  the  previous  edition, 
and,  we  are  told,  has  been  thoroughly  re- 
vised and  corrected.  Notes  on  the  Practical 
Chemistry  of  tlus  Non-metallic  Elements  and 
their  Compounds,  by  W.  Procter,  M.D 
F.C.S.  (Simpkin,  Marshall,  and  Co.),  is  a 
useful  book,  presented  in  a  dress  which  is 
simply  a  disgrace  to  the  printer,  paper- 
maker,  and  publisher.  We  quite  appreciate 
the  author's  motive  in  producing  a  cheap 
book,  but  we  venture  to  think  that  students 
who  cannot  afford  a  few  extra  pence  for  a 
decently-printed  and  covered  book  are  not 
much  in  earnest  in  their  desire  to  learn 
tence.  Man's  Organic  Constitution,  by 
John  Coutts  (F.  Pitman)  is  a  sort  of  popular 
explanation  of  the  human  body  and  the 
phenomena  of  life,  the  most  valuable  por- 
tions consisting  of  voluminous  notes  in  the 
shape  of  extracts  from  the  works  of 
Majendie,  W.  C.  Carpenter,  Ferrier,  South- 
wood  Smith,  and  other  writers.  To  be  or 
not  to  be  a  Civil  Engineer  I  (Spon) ;  The  Rela- 
tions of  Capital  to  Labour,  by  Isaac  B. 
Cooke  (Plumb,  Birkenhead);  Bi-metaUk 
Money,  by  Henri  Cernuschi  (Sampson  Low)  j 
Receipts  and  Instructions  for  the  Preparation 
of  Aerated  Waters,  by  Joseph  Goold  (Barrett), 
a  useful  guide  to  those  interested;  and  A 
Food  Chart,  by  R.  Locke  Johnson,  L.B.C.P., 
which  might  be  "  handy  "  if  it  were  not  bo 
awkward  in  size. 


PRACTICAL  HINTS  TO  AMATEUR 
ORGAN-BUILDERS-— VL 

ON  examining  the  specification,  given  on 
pages  85  and  86,  it  will  be  seen  that  it 
practically  divides  the  organ  into  three  manual 
sections,  each  of  which  is  a  small  organ  in 
itself.  The  two  (first  and  second),  which  belong 
to  the  great  or  lower  manual,  can  be  connected 
or  disconnected  with  it  at  pleasure  by  wind- 
trunk  ventils,  attached  to  pneumatic  levers, 
which  are  commanded  by  small  "off  and  on" 
knobs  or  buttons  which  project  from  the  Blip- 
rail  under  the  fronts  of  the  keys.  (Note :  I 
find  that  I  have  omitted,  in  the  list  of  acces- 
sory stops,  &c,  No.  10,  the  manual  pneumatic 
button  for  expressive  great  organ  wind  ventil.) 

The  dividing  of  the  great  organ  into  two 
parts,  each  having  its  peculiar  tone-colour  and 
different  offices  to  fulfil,  and  providing  facili- 
ties for  the  instantaneous  bringing  on  or 
shutting  off  either  portion,  give  the  performer 
very  great  opportunities  for  the  production  of 
unexpected  and  telling  effects  in  rapid  playing. 
For  instance,  let  us  suppose  a  piece  of  music 
to  be  performed,  which  consists  for  the  most 
part  of  solos  with  soft  accompaniments,  and 
with  forte  passages  at  intervals,  without  rests 
or  breakB  of  any  sort  to  allow  of  the  necessary 
change  of  stops.  The  performer,  after  an  in- 
spection of  the  score,  proceeds  to  "prepare" 
his  organ.  He  first  draws  the  necessary  solo 
and  accompanimental  stops  on  the  two  expres- 
sive departments  of  the  instrument,  calculates 
any  minor  changes  to  be  made  as  he  plays,  and 
then,  bearing  in  view  what  stops  he  will  have 
already  upon  the  lower  manual,  he  draws  those 
stops  of  the  open  great  which  are  necessary  for 
the  forte  passages  and  closing  their  wind  venal, 

firoceeds  to  play.  Whenever  he  comes  to  the 
oud  passages,  a  touch  of  a  finger  or  thumb  on 
the  pneumatic  (on)  button  and  a  depression  of 
coupler  lever  (4)  with  his  foot,  instantaneously 
produces  the  full  effect  provided  for.  By  these 
simple  means  a  single  forte  chord  can  be  in- 
troduced without  a  perceptible  loss  of  time  or 
hitch  in  the  performance.  1  must  leave  the 
effects  which  can  be  readily  obtained  by  the 
use  of  the  two  divisions  of  the  great  organ, 
assisted  by  both  their  "  off  and  on  "  ventils,  to 
the  calculation  of  my  organ-playing  friends— 
verily  they  are  too  numerous  to  be  hinted  at  in 
these  brief  notes. 

It  is  not  a  common  thing  to  find  a  great 
organ  divided  into  two  sections  as  I  have  sug- 
gested ;  but  there  is  nothing  new  under  the 
sun,  and  a  eounterpart  doubtless  exists  some- 
where. The  great  organ  at  the  Leeds  Town 
Hall  ia  divided  into  two  parts,  termed  reap*- 
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lively  the  "  Front  Great"  and  "  Back  Great" 
organs,  bnt  neither  of  them  is  inclosed  in  a 
swell,  the  most  important  feature  in  my  divi- 
sion. I  can  nssure  my  organ  friends  that  my 
suggestion  ia  worth  their  attention  :  it  is  not 
altogether  advisable  to  have  the  entire  great 
organ  in  a  swell ;  for  three  reasons  I  should 
recommend  its  division  as  suggested — 1st,  the 
necessity  of  having  8ft.  pipes  would  compel  a 
box  of  proportionate  size  to  be  constructed — a 
matter  of  some  inconvenience  in  ordinary- 
sized  rooms;  2nd,  a  swell-box  is  of  necessity 
constructed  in  the  closest  manner,  having 
wely-fitted  shutters  at  one  or  at  most  two 
les.  and  such  being  the  case  a  large  per- 
it&ge  of  richness  and  power  of  articulation 
i  taken  from  the  inclosed  stops,  and  accord- 
fly  the  characteristic  open  quality  of  a  true 
it  organ  ia  done  away  with  ;  3rd,  the  in- 
»ing  of  the  more  important  stops,  such  as 
the  open  diapason,  denudes  the  external  design 
of  its  chief  beauty,  or  causes  the  reprehensible 
custom  of  introducing  sham  pipes  to  be 
retorted  to. 

It  is  not  necessary  for  me  to  say  much  about 
the  swell  organ  of  my  specification  :  it  presents 
only  one  uncommon  feature — the  partitioning 
off  of  the  reed  stops,  and  providing  a  Bepirate 
wind  trunk  with  pneumatic  ventil  for  them. 
This  method  is  commonly  adopted  by  French 
organ-builders,  and  presents  many  advantages 
over  our  method  of  drawing  them  by  combina- 
tion levers.  Of  course  the  partitioning  of  the 
soundboard  necessitates  two  8ets  of  pallets 
connected  with  the  key  action ;  but  they  can 
both  be  made  small,  and  will  be  light  in 
proportion. 

For  an  organ  of  the  size  specified — viz.,  17 
stops  on  the  manuals — a  full-toned  pedal  organ 
is  absolutely  necessary.  I  have,  therefore, 
Advised  a  full  scaled  bourdon,  and  should  sug- 
gest an  octave  coupler  to  be  added  along  with 
an  extra  octave  of  pipes  at  top,  to  give  a  flute 
boss  of  8ft.  tone  along  with  the  16ft.  tone  of 
the  bourdon.  These  coupled  to  tho  great 
•tops  would  produce  a  full  pedal  effect.  In  the 
generality  of  small  organs  the  pedals  are 
entirely  deficient  in  variety,  and  all  soft  basses 
moat  be  derived  from  the  manuals  by  coupling. 
This  ia  a  serious  defect,  to  bu  avoided  on  all 
possible  occasions.  I  havo  accordingly  speci- 
fied an  8ft.  independent  stop,  such  as  a  metal 
dulriana  or  an  open  wood  violoncello,  an  addi- 
tion which  vrnuld  prove  extremely  valuable. 
For  instance,  if  a  solo  is  being  performed  upon 
the  clarionet  in  the  swell,  accompanied  on  the 
dolciana  and  lieblich  gcdact  of  the  great  organ 
(with  shutters  closed),  a  most  beautiful  addi- 
tion would  be  obtained  iu  a  violoncello  bass  on 
the  pedals.  Its  clear  and  open  tone  would  con- 
trast well  with  the  expressive  rise  and  fall  of 
the  solo  clarionet  and  the  soft  and  subdued 
colour  of  the  accompaniment.  The  following 
diagram  will  explain  my  idea : — 

Solc^croscendo    and ) 
diminuendo  legato  >   ^  ^ 

Accompaniment   le- }  

gato-piano  ) 

Iiaaa-.sUictNito   

Ia  planning  the  disposition  of  the  several 
departments   of    the   instrument,  the  swell 
should  be  placed  at  the  bock  so  that  its  sound- 
board* could  be  near  the  tl<»n\    Under  these 
circumstances  the  organ  would  not  require  a 
room  above  10ft   Gin.  in  height.    The  pedal 
Pipe*  would  be  properly  placed  on  each  side  of 
the  swell  and  great  organs. 
I  have  given  a  pretty  full  list  of  mechanical 
ppliances,  all  of  which  are  not  indispensable. 
*<>•  1,  the  manual  unison  coupler,  is  of  course 
hi  -  :.• ;  but  Nos.  2  and  3  may  or  may  not  be 
iuced ;  they  are  very  valuable  additions, 
HMtr  insertion  complicates  the  mechanism 
'•.very  gieat  extent.    Nos.  4  and  5  are  in- 
enaable,  and  I  have  suggested  their  being 
ought  into  action  by  a  hitch-down  foot  lever 
preference  to  a  draw-stop  mechanism.  No.  6, 
tie  full  organ  combination  lever,  is  a  most  un- 
it addition  to  an  instrument  of  this  size ; 

be  arranged  to  draw  all  tho  great 
land  all  those  on  theswell,  with  the  execp- 
on  perhaps  of  the  clarionet.  No.  7,  the  soft 
"mbination  lever,  should  bo  made  to  reduce 
he  organ  down  to  clarabella  only,  on  the  open 
r<at;   the  gambu,  dulciana,  and  lieblich 


gedact  4ft.,  on  the  exprssivo  great ;  and  to  the 
vox  angelica  and  flute,  on  the  swell;  or  to  some 
such  an  arrangement,  according  to  the  taste  of 
the  builder.  No.  8  is  not  absolutely  required, 
but  as  it  can  bo  introduced  with  very  little 
difficulty,  there  is  no  good  reason  for  its  rejec- 
tion. It  is  intended  to  give  additional  facility 
for  bringing  on  the  open  great  stops  when  the 
hand3  may  be  too  much  engaged  to  touch  the 
pneumatic  button.  No.  9  is  a  valuable  addi- 
tion, but  is  not  absolutely  necessary ;  if  intro- 
duced, it  should  be  arranged  to  draw  the  full 
swell  organ ;  the  ventil  to  reed  stops  (No.  14) 
would  of  course  command  the  speech  of  the 
trumpet  and  clarionot.  No.  10  (omitted),  the 
manual  pneumatic  button  for  expressive  great 
organ  wind  vontil,  should  certainly  be  intro- 
duced. No.  11,  expressive  great  organ  balanced 
crescendo  pedal.  This  is  formed  on  the  French 
principle,  and  is  unquestionably  better  in  every 
way  than  the  ordinary  English  spring  and 
hitch-down  pedal.  Full  particulars  of  the 
French  pedal  will  be  given  when  I  come  to  my 
notes  on  the  construction  of  swells.  No.  12, 
swell  organ  balanced  crescendo  pedal;  the 
above  remarks  apply  to  this.  No.  13  and  14 
should  certainly  be  introduced,  and  no  great 
difficulty  attends  their  adoption. 

G.  A.  Aud3ley. 


IMPROVED  MANGANESE  BATTERY. 

A PATENT  has  recently  been  obtained  by 
Messrs.  Muirhead,  Warden,  and  J.  Lati- 
mer Clark,  of  Regent-street,  Westminster,  for 
an  improved  construction  of  galvanic  battery 
cell  especially  applicable  to  those  batteries  in 
which  manganese  is  used  to  surround  the  nega- 
tive element.   These  batteries  have  a  porous 


earthenware,  or  a  cloth,  canvas,  or  other  similar 
cell  or  diaphragm  between  the  electrodes, 
which,  when  the  battery  has  been  charged  some 
time,  causes  considerable  increase  of  resistance 
in  consequence  of  the  formation  of  insoluble 
salts  of  zinc  upon  and  within  the  body  of  tho 
porous  cell.  This  accumulation  also  tends  to 
destroy  the  action  of  the  battery  by  bursting 
or  disintegrating  the  porous  diaphragm. 
Another  defect  in  the  existing  forms  of  manga- 
nese batteries  is  the  rapid  polarisation  of  the 
negative  or  carbon  electrode  when  the  battery 
is  worked  hard,  in  consequence  of  its  surface 
not  being  sufficiently  extensive.  To  obviate 
these  defects  the  inventors  employ,  instead  of 
the  porous  earthenware,  a  cell  ordiaphgram  of 
vitreous  earthenware,  perforated  with  holes,  and 
preferably  of  cylindrical  form.  Outside  of  this 
cell  they  place  a  carbon  or  platinum  plate, 
surrounded  by  graphite  and  manganese  (pyro- 
lusite),  each  in  small  pieces  or  lumps,  and 


intermixed — the  whole  being  contained  in  an 
outer  cell  of  glass,  stoneware,  or  other  suitable 
material.  Inside  the  perforated  cell  ia  placed 
a  zinc  pole,  cast  in  the  form  of  a  hollow  cylinder 
with  a  slit  or  slits  up  the  side ;  or  the  zinc  may 
be  in  the  form  of  a  solid  rod  or  bar.  The 
exciting  reagent  preferred  is  chloride  of  ammo- 
nium in  a  saturated  solution.  The  carbon  or 
platinum  negative  electrode  is  platinised  and 
sometimes  also  the  graphite  lumps  surrounding 
the  negative  electrode  The  two  poles  of  tho 
battery  are  provided  with  suitable  terminals  or 
connections.  By  the  use  of  the  perforated 
non-poroua  diaphgram  the  action  of  the  battery 
is  not  impeded  by  the  formation  of  the  oxysalte 
of  zinc,  and  the  cell  is  not  liable  to  tho  bursting 
and  disintegrating  that  takes  place  in  the 
existing  forms  of  batteries  where  a  porous 
material  is  used. 

When  the  carbon  lumps  are  platinised 
platinum  is  preferred  as  the  negative  electrode. 
By  placing  the  negative  electrode,  surrounded 
by  the  carbon  and  manganese  lumps,  outside 
the  perforated  cell,  a  greater  depolarising  mass 
is  presented  to  the  zinc,  and  at  tho  same  time 
the  resistance  of  the  negative  electrode  is 
diminished.  The  zinc  being  placed  insido  the 
cell,  and  being  cast  in  cylindrical  form,  permits 
of  its  being  brought  close  to  the  inner  surface 
of  the  perforated  cell  (thus  diminishing  the 
resistance  of  the  battery),  and  being  hollow 
and  -lit  at  the  side  a  large  quantity  of  solution 
can  be  held.  There  is  advantage  in  the  use  of 
a  perforated  non-porous  cell  oven  if  the  zinc 
plate  be  placed  outside  and  the  carbon  inside, 
but  the  other  arrangement  is  preferred.  In 
the  figure  which  is  a  vertical  section  of  the  new 
battery  cell,  A  is  the  outer  cell ;  B,  the  inner 
perforated  non-porous  cell ;  C,  the  zinc  element 
contained  within  the  cell,  B ;  D  is  the  negative 
element  of  either  graphite  or  platinum  sur- 
rounded by  a  mixture  of  graphite  and  manga- 
nese, in  pieces  about  the  size  of  peas  and  in 
equal  parts.  The  inventors  say  that  they 
prefer  to  platinise  the  graphite  and  manganese 
lumps,  and  also  the  surface  of  the  platinum  or 
graphite  plate  around  which  the  lumps  are 
packed.  Over  the  filling  is  placed  a  cover 
rendered  tight  by  bituminous  cement  to 
prevent  evaporation.  When  required  for  use, 
the  battery  is  filled  with  a  saturated  solution  of 
sal-ammoniac.  Tho  zinc  element  is  attached  to 
a  cork,  which  fits  the  mouth  of  the  cell,  B, 
and  closes  it  so  as  to  prevent  rapid  evapora- 
tion. 


UNHEALTHY  TRADES.-XIII. 

By  Db.  B.  W.  Richardbon,  F.R.S. 
Agencies  Producing  Physical  Injury  during 
Industrial  Labour— Classification  of  Inju- 
ries—Details of  Injuries  inflicted  on  the 
Lungs. 

Summary  ct  Lkadino  Facts. 

IN  order  to  carry  out  the  object  stated  I  have 
constructed  s  table,  which  shows  at  a  glance 
the  field  over  which  we  have  so  far  travelled. 

It  will  be  profitable,  from  this  survey,  to  gather 
one  or  two  practical  lessons.  The  first  of  these 
lessons  may  relate  to  the  relative  importance  of  the 
different  diseases  with  which  we  have  becomo  con- 
versant, and  which  have  their  origin  purely  in  And 
from  industrial  pursuits.  The  diseases  affecting  the 
chest  are  all  serious.  True  phthisis  pulnwnalig, 
or  consumption  of  tho  lungs,  when  it  is  onee 
induced,  by  or  through  any  occupation,  and  whether 
it  be  or  be  not  marked  by  hereditary  taint,  is  a 
fatal  disease.  It  is  quickened  in  development,  and 
it  is  rendered  more  rapid  in  its  course  by  hereditary 
proclivity  ;  but  when  it  takes  hold  it  destroys  life. 
The  modern  improvements  in  medical  science  have 
done  much  towards  ameliorating  the  sufferings 
incident  to  this  disease,  and  very  much  towards  dis- 
covering the  conditions  which  ore  favourable  or  are 
unfavourable  to  its  development.  Moreover,  a  great 
deal  has  been  learned  of  late  years  of  the  mode  of 
detecting  physically  the  earliest  symptoms,  of  the 
malady,  and  something  has  been  acquired  that  is 
useful  towards  meeting  the  earliest  symptoms,  and 
effecting  a  partial  removal  of  them.  Here  we  stop 
in  our  progress.  From  a  knowledge  of  the  disease, 
extending  now  over  thirty  years,  and  including  for 
fourteen  years  the  most  extensive  observation  of  it 
in  public  practice — from  an  experience  gathered 
during  the  observation  of  not  fewer  than  from  ten 
to  eleven  thousand  examples  of  the  malady  in  all  its 
varied  phases ,  industrial  and  general — I  have  gathered 
nothing  that  I  dare  honestly  call  a  successful  method 
of  treatment,  and  which  I  dare  honour  by  the  name 
of  a  cure  for  tho  disease,  when  once  it  has  been 
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established.    In  respect  to  fatality  we  may  take 

phthisis  pulmonalis  as  the  malady  of  maladies  of  the 
industrial  coram  unity  of  this  country. 

There  is  not  a  single  occupation  on  onr  list  that 
does  not  favour  the  production  of  phthisis.  Thirteen 
oat  of  the  list  may  be  called  direct  producers  of  it. 
aid  this  list  represents  a  part  only  of  the  industrial 
callings  which  lead  to  the  same  result. 

The  disease  called  bronchial  phthisis  is  next  in 
degree  of  importance.  It  diners  from  phthisis 
proper,  in  that  the  vesicular  structure  of  the  lungs 
■  not  necessarily  involved,  and  in  the  fact  that 
tubercle  is  absent.  In  this  disease  the  lung  does 
not  necessarily  go  on  to  destruction  from  the  pre- 
sence of  a  persistent  foreign  irritant ;  therefore,  it 
happens  that  some  who  suffer  severely  from  it 
reeorer.  In  its  worst  forms  the  general  symptoms 
by  which  it  is  marked  are  identical  with  those  of 
phthisis,  and  although  it  does  not  always  kill  it  often 
kills.  It  frequently  passes  for  true  phthisis,  and  the 
assumed  recoveries  from  presumed  phthisis  are,  as  a 
rule,  examples  of  this  disease,  bronchial  phthisis. 

Bronchitis^  occurring  in  the  chronic  form  as  it 
does  in  the  industrial  variety  of  it,  is  a  disabling, 
without  being  of  necessity  a  fatal  disease.  It 
becomes  permanently  disabling  when  it  is  combined 
with  emphysema.  Then  it  is  commonly  called  by 
the  name  of  asthma,  in  which  stage  it  is 
relievable,  but  not  curable.  It  is  remarkable  for 
what  number  of  years  men  will  continue  at  their 
industrial  work  while  afflicted  with  this  bronchial 
malady,  and  some  who  are  engaged  in  atmospheres 
of  dusts  express  an  opinion  that  they  suffer  less  from 
the  dust  when  they  are  permanently  affected  with  a 
free  and  loose  cough.  In  fact  the  profuse  secretion 
protects  the  bronchial  membrane  from  irritation. 
Nevertheless,  the  majority  of  industrials  who  suffer 
from  chronic  bronchitis  and  asthma  die  in  con- 
sequence  of  the  disease  long  before  they  have 
attained  their  natural  span  of  life.  They  are 
exceedingly  susceptible  to  vicissitudes  of  heat  and 
sold,  and  suffer  readily  from  congestion  of  the  lungs 
when  there  is  a  marked  and  sudden  fall  of  tempera- 
ture. Their  power  for  oxidising  the  blood  is  limited , 
and  to  a  large  extent,  therefore,  their  vital  force  is 
reduced.  From  this  cause,  in  a  secondary  way, 
their  digestion  s offers  ;  they  digest  and  assimilate 
food  imperfectly,  _  and  they  are  troubled  with 
flatulency ,  which  in  turn  affects  the  heart,  making 
its  action  irregular.  They  fail  quickly  under  any 
unusual  exertion,  and  the  bine  lip  and  panting 
breath  tell  how  effectively  they  are  disabled. 

If  we  were  to  take  the  whole  of  the  industrial 
classes  at  all  ages,  and  were  to  select  from  them 
those  who  arc  suffering  from  some  form  of  disease 
induced  by  the  occupation,  we  should  find  this  com- 
bination of  bronchitis  with  emphysema,  and  with  or 
without  asthma,  by  far  the  most  prevailing  malady. 
In  occupation  where  dusts  are  freely  evolved,  we 
should  probably  be  unable  to  find  a  single  worker  of 
a  few  years'  standing  entirely  free  from  such 
disease. 

The  peculiar  spasmodic  affection  which  is  dne  to 
inhalation  of  particles  of  dust  or  hemp,  and  the  chest 
spasm  arising  from  inhaling  dust  of  tobacco,  and  the 
simple  bronchial  irritation  arising  from  first  ex- 
posures to  foreign  particles,  are  temporary  condi- 
tions of  disease,  which,  though  severe,  need  not  be 
fatal. 

The  diseases  affecting  the  heart  and  blood,  which 
have  up  to  this  time  come  before  us,  as  arising  from 
industrial  pursuits,  are  a  limited  class,  which  I 
regret  to  to  say  would  be  seriously  extended  if  we 
were  to  carry  out  researches  further  along  our  table 
of  classified  injuries.  Not  one  of  the  five  diseased 
conditions  of  the  heart  and  blood  given  in  the  table 
ueed  be  considered  aa  organic  disease.  The 
palpitation  and  irregular  action  of  the  heart,  and 
the  intermittent  actum  also,  are  nervous  derange- 
meats  of  the  organ,  net  diseases  of  its  structure. 
Wben  they  are  maintained,  however,  for  long 
periods  of  time,  the  nervous  impression  which 
araates  them  becomes  fixed,  or  at  best  is  easily  called 
forth,  so  that  they  remain  all  bnt  permanent 
symptoms.  When  they  are  present  they  give  rise 
to  an  irritable,  irresolute,  timid  conditio*  of  the 
mind,  and  to  an  indecision  and  weakness  which  are 
attributed  sometimes  to  idleness,  at  other  times  to 
eowerdioe.  For  when  the  heart  which  supplies  the 
brain  regularly  with  blood  hesitates  in  its  beat,  the 
supply  of  foroe  which  illumines  the  mental  chamber 
is  interrupted.  When  we  are  working  by  gaslight, 
and  the  gas  flickers,  we  say  the  pressure  is  irregular 
at  the  main,  and  that  she  illumination,  therefore,  is 
imperfect.  It  is  the  sasae  when  the  blood  flickers 
in  the  brain ;  the  pressure  is  imperfect  from  the 
heart,  and  the  mental  light  is  irregular.  The  irre- 
gularity causes  feebleness,  and  that,  in  turn, 
engenders  irresolution  and  fear. 

This  is  the  physiological  interpretation  of  a  vast 
deal  of  that  feeble  reutisasneas,  qui  ok  impulse,  an- 
sa* taiuad  effort,  timid  exaggeration,  and  querulous 
discontent,  which,  under  unfavourable  surroundings, 
so  often  characterise  the  manner  and  behaviour  of 
industrial  populations.  The  members  of  them  are 
not  in  danger  from  straetnral  disease  of  the  heart, 
bnt  they  are  deficient  in  that  steadiness  of  heart 
stroke  and  recoil  which  is  essential  in  order  to  keep 


the  body  and  the  mind  in  perfect  harmony  and 
healthy  tension. 

The  three  diseased  conditions  of  the  blood  are  not 
of  necessity  permanent.  The  cyanosis  or  darkened 
conditions  of  blood  is,  in  respect  to  its  industrial 
cause,  traceable  to  one  induitry  alone— the  manufac- 
ture of  the  aniline  dyes.  It  is  a  temporary  condition, 
is  the  result  we  may  say  of  accident  from  sudden 
exposure  to  the  aniline  vapour,  and,  if  recovery  from 
the  accident  occur,  it  leaves  no  permanent  mischief 
in  its  train. 

The  two  conditions  marked  as  extreme  fluidity  of 
blood  and  anatmia,  though  they  are  both  recover 
able  conditions,  are  often  long  sustained.  The  last 
one,  amentia,  is  indeed  too  often,  practically,  a  per- 
manent condition.  It  means  a  thin  and  enfeebled 
state  of  blood  in  which  the  combining  properties  of 
the  blood  for  oxygen  are  reduced;  in  which  the 
constituent  parts  of  blood  intended  for  nutritive 
purposes,  and  in  whioh,  if  I  may  be  allowed  such 
an  expression,  the  sparkle  of  fully  living  blood  is 
wanting.  This  state  of  the  circulating  fluid  is  very 
general  through  our  industrial  community,  especially 
through  the  female  and  child  part  of  it,  and  though 
it  is  far  from  being  directly  of  fatal  import,  it  is 
indirectly  a  source  of  weakness  and  deterioration.  It 
is  fed  specially  by  many  industries,  as  we  have  seen 
in  passing  from  one  industrial  pursuit  to  another. 
It  is  sustained  by  many  other  agencies  ;  by  living  in 
an  impure  atmosphere,  by  subsisting  on  unwhole- 
some foods  and  drinks,  such  as  unlimited  tea  with 
bread  and  butter,  and  by  badly  cooked  and  deficient 
animal  and  vegetable  supplies  of  varied  kinds. 
Altogether  it  is  a  condition  of  disease  that  is 
incompatible  with  the  claims  for  efficient  manual 
labour,  for  increasing  intelligence,  for  production  of 
an  advancing  race,  or  for  the  maintenance  of 
integrity  of  physical  development. 

The  two  diseases  affecting  the  glandular  system, 
referred  to  in  Our  table  of  occupation  and  disease, 
are  very  different  in  respect  to  their  importance. 
Toe  irritation  of  the  salivary  glands  produced  by 
mercury  is  a  disease  extremely  painful,  and  some- 
times even  dangerous,  owing  to  the  extreme 
inflammation  and  swelling  which  occurs.  But  taken 
by  itself  it  is  temporary  in  its  natnre,  and  leaves  as 
its  worst  effects  a  local  destructive  action  on  the 
teeth,  and  other  bony  structures  which  lie  in  the 
neighbourhood  of  the  salivary  glands,  and  which  with 
them  are  involved  in  the  inflammation. 

The  disease,  nephrosis,  a  slow  and  permanent, 
structural,  sub-inflammatory  degeneration  of  the 
membranous  structure  of  the  kidneys,  induced  by 
lead,  is  of  fatal  import.  When  this  disease  is  fully 
established,  the  excreting  organ  by  which  most 
soluble  poisonous  matters  are  eliminated  from  the 
body,  loses  its  functional  activity,  and  then  there 
accumulates  in  the  system  at  large  the  poisonous 
agent,  whioh  attacks  with  unflinching  severity  other 
vital  organs,  and  so  induces  a  series  of  structural 
degenerations  that  render  impossible,  first  the  vital 
action  of  individual  systems  of  the  organic 
mechanism,  and  ultimately  the  life  of  the  whole 
organism. 

The  diseases  affecting  the  stomach  and  digestive 
organs  may  all  be  considered  as  functional  rather 
than  organic  maladies  ;  they  are  therefore  recover- 
able for  a  long  time,  and  they  can  none  of  them  be 
considered  strictly  fatal  in  the  same  sense  as  phthisis 
pulmonalis  is  considered. 

One  of  these  diseases,  colic,  is  sometimes  fatal  in 
its  acute  form,  but  the  occurrence  is  rare.  Another 
of  them,  gastro-enteric  irritation,  might  be  fatal  in 
the  same  acute  manner,  but  I  am  myself  unable  to 
recall  or  to  find  any  instance  of  the  kind,  and  this 
observation  extends  also  to  the  aholeraio  diarrhoea 
resulting  from  industrial  labour. 

The  diseases  of  this  class  are  nevertheless  painful 
and  exhausting,  and  widely  extended.  In  all  the 
occupations  we  have  studied  some  of  these  diseases 
are  found  amongst  the  operatives,  although  they  are 
most  common  among  that  list  of  operatives  I  have 
specially  described  in  the  third  column  under  this 
head.  Necessarily  any  one  of  these  conditions  of 
disease,  wben  it  is  present,  exerts  a  secondary  as 
well  as  primary  effect.  It  interferes,  I  mean,  with 
the  proper  function  of  the  digestive  system  ;  it  pre- 
vents the  perfect  digestion  and  assimilation  of  food, 
and  thus  all  parte  of  the  body  suffer,  in  tnrn,  from 
the  primary  derangement.  The  old  fable  of  the 
belly  and  the  members  remains  as  perfect,  physio- 
logically and  philosophically,  as  it  did  when  zEsop 
wrote  it,  and  no  physiologist  and  no  physioiau  has 
surpassed  the  fable  writer  in  point  of  scientific 
illustration. 

The  diseases  affecting  the  skin,  which  we  have 
introduced  into  the  table,  are  all  disabling  diseases, 
and  acutely  painful.  From  the  ulceration  and 
exfoliation  recovery  is  slow,  and  the  destruction  of 
parts,  before  the  cure  takes  place,  is  extensive  and 
deep,  so  that  recovery  is  followed  by  marks  and 
scars,  whioh  are  indelible,  and  it  may  be  disfiguring. 

The  new  disease  of  follicular  in  flam  mat  ion  is  so 
severe  that  in  some  instances  the  worker  is  unable 
to  pursue  the  occupation  that  gives  rise  to  it,  and  it 
again  leaves  behind  it  disfiguration. 

The  soot  nloer  is  a  formidable  disease,  and,  from 
what  we  learn  of  it  in  our  older  authorities,  it  may 


be  a  fatal  malady.  Happily  it  is  a  malady  now 
becoming  extinct. 

The  diseases  affecting  the  bones  and  teeth  are,  at 
a  rule,  confined  to  the  local  bounds  in  which  they 
originate.  The  osteitis  connected  with  pearl  workers 
appears  to  be  temporary  in  its  duration ,  presuming, 
of  course,  that  the  worker  be  removed  from  ui 
origin  of  the  danger. 

The  caries  of  the  teeth  induced  by  vapour  of 
nitric  acid,  by  sulphate  of  iron,  or  by  other  corrosive, 
is  confined  to  the  local  mischief  H  inflicts.  The 
necrosis  of  bone,  typically  represented  in  the 
phosphorus  necrosis  of  the  lower  jaw,  is  a  mors 
formidable  and  sometimes  a  fatal  disease,  from  tbt 
exhaustion  produced  by  it.  In  its  mildest  forms  it 
is  a  most  painful  and  loathsome  disease.  Happily, 
again,  this  malady  has,  I  trust,  seen  Its  hut  days. 
It  will  remain  a  singular  chapter  in  the  history  of 
extinct  diseases. 

All  the  diseases  affecting  the  brain  and  nervous 
system,  and  named  in  our  list,  are  of  serious 
character ;  for,  although  some  of  them,  like  vertigo 
and  neuralgia,  are  but  passing  phenomena,  at  it 
would  seem  even  they,  probably,  never  occur  with- 
out causing  some  remote  impression  or  injury  which 
is  reflected  with  permanent  effect  upon  other  organs, 
and  it  may  be  upon  other  organisms. 

The  severer  diseases  affecting  the  brain  and 
nervous  system,  the  paralysis  which  from 
lead,  the  cerebral  exhaustion  and  dementia  induced 
by  bisulphide  of  carbon,  and  some  other  hardly  leu 
typical  forms  of  organic  nervous  change,  induced  by 
the  industrial  labours  we  have  had  before  us,  are. 
in  tbe  present  state  of  our  knowledge,  one  and  all 
fatal  maladies.  They  reduce  the  body  of  the 
sufferer  to  the  most  abject  helplessness,  and  they 
become  the  roots  of  progressive  physical  mischiefs, 
which  extend  more  certainly  than  any  other  into 
future  generations. 

The  diseases  affecting  the  muscular  system  an 
closely  allied  to  those  which  affect  the  brain  and 
nervous  organism.  In  fact,  the  nervous  supply  to 
muscle  and  the  response  of  muscle  to  nervous 
stimulus  are  so  intimately  allied,  it  it  all  bat 
impossible  to  take  one  into  consideration  without 
the  other.  The  muscular  paralysis  induced  by  lead 
may  be  due  entirely  to  the  withdrawal  to  tbe  nervous 
stimulus  from  the  muscle.  The  mercurial  tremors 
are  probably  dependent  upon  an  intermittent  nervous 
supply  to  the  muscular  fibre,  and  the  sharp  spasm 
of  muscle  and  cramp  are  almost  certainly  due  to  a 
sudden  ehargo  from  the  nervous  system,  a  quick 
stimulation  to  which  the  muscle  responds  in  the 
same  way  as  it  responds  to  the  stimulus  of  so 
external  prick  or  irritant.  Primarily,  I  should  say 
tbe  muscular  disturbance  is  developed  in  nearly  aD 
cases  through  the  nervous  excitability,  so  that  the 
unnatural  motion  of  the  muscle,  or  the  unnatural 
failure  of  it,  is  but  functional  in  character  and  for  a 
long  time  temporary. 

After  a  time,  however,  the  muscle  deprived  of  its 
stimulus  or  receiving  an  improper  supply  becomes 
itself  organically  changed.  In  the  worst  cases  of 
lead  paralysis  I  have  seen  the  addition  of  the  galvanic 
stimulus  fail  to  call  forth  muscular  contraction.  The 
muscle  lies  paactically  dead,  and  then  follows  that 
atrophy  or  wasting  which  I  have  noted  in  the  table. 
The  heart  itself  undergoes  this  wasting  process. 

The  disease  affecting  the  organs  of  sense,  and 
whioh  appear  in  the  last  division  of  the  table  of 
disease  and  occupation,  may  be  considered,  when 
they  are  derived  from  the  causes  I  have  named,  as 
temporary  in  their  natnre.  The  ophthalmia  is  an 
inflammation  dependent  upon  an  external  irritant ; 
it  disappears  when  the  irritant  has  been  withdrawn. 
The  double  vision,  produced  as  we  have  seen  by  the 
action  of  a  preparation  containing  cyanogen,  arises 
from  a  nervous  disturbance  created  by  the  poison, 
and  having  its  centre  probably  in  the  cerebellum  or 
smaller  brain.  It  is  in  itself  merely  a  symptom, 
and  passes  away  as  the  action  of  the  poison  ceases. 

The  impairment  in  the  sense,  of  vision,  and 
the  impairment  in  the  sense  of  hearing  which 
sometimes  attends  the  impairment  of  sight, 
are  both  nervous  phenomena  created  in  tM 
case  of  the  industrial  diseases  whioh  we  studied, 
by  the  action  of  the  poisonous  agent,  nioouns, 
derived  from  tobacco.  These  impairments  ot 
the  senses,  temporary  at  first,  and  functional, 
become,  after  a  time,  of  greater  importance,  ana 
occasionally  the  impairment  of  vision  is  so  pro- 
nounced that  the  disease  amaurosis  is  "bibhshea. 
A  process  of  wasting  commences  in  the  retina,  that 
nervous  expanse  on  which  the  pictures  are  focas»» 
by  the  eyeball  on  their  way  to  the  brain.  The  west- 
ing destroys  the  power  of  the  retina,  either  to  re- 
ceive or  to  send  on  the  impressions  that  are  con- 
veyed to  it,  and  impaired  or  destroyed  vision  is  tne 
result.  ,   _  ... 

Such,  in  brief,  are  the  facte  relating  to  the  disssits 
incidental  to  the  industrial  pursmte  ws  asve 
followed.  I  have  one  remark  more  to  makenp°° 
them  bearing  on  their  relationship  to  thes^nersi 
diseases  of  the  oomraunity.  It  is  that  they  introduce 
into  the  general  list  of  diseases  at  least fonraflw 
diseases  which  are  distinct  of  themselves,  and  wwen, 
as  far  as  we  know,  have  no  precise  counterpart  »■ 
the  maladies  that  occur  from  purely  natural  cause*- 
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The  sgents  at  work  in  this  new  production  sre, 
ipecially.  bi-chroroate  of  potass a,  cyanogen,  paraffin, 
and  last,  cut  most  importantly,  bi-sulphide  of  carbon. 
The  facts  open  up  a  new  study  for  those  of  us  who 
are  employed  investigating  the  courses  of  disease 
from  their  external  origins. 


NEST-BUILDING  FISHES. 

ONE  of  the  most  common  of  our  British  fishes, 
the  tiny  stickleback,  has  attracted  consider- 
able attention  on  account  of  its  curious  habit  of 
building  a  nert — rivalling  in  intricacy  the  homes  of 
our  feathered  friends— in  which  it  deposits  its  eggs, 
and  over  which  it  keeps  watch  ana  guard  till  the 
tiny  family  are  able  to  enter  on  the  responsibilities 
of  stickleback-life'  Snch  precautions  are  unusual 
among  the  finny  tribes,  whose  eggs  are  generally 
left  to  chance,  or,  in  some  oases,  adhere  to  friendly 
weeds  till  thpy  hatch  out,  and  the  young  ones 
face  life  in  the  world  of  waters,  without  a  parent's 
care  to  guide  them.  The  lordly  salmon  makes  an 
apology  for  a  nest  by  scooping  out  a  hollow  or 
,c  redd  '  in  the  gravel  bod  of  the  stream  which  it 
ascends  for  the  purpose ;  but  this,  compared  with 
the  beautiful  workmanship  of  the  stickleback,  is 
as  the  rook's  collection  of  sticks  to  the  mossy  ball 
prepared  by  Jenny  Wren  for  her  bantlings. 

The  instances  of  nest-building  fishes  are  rare,  and 
it  is  among  tropical  species  that  the  majority  of 
them  occur.  One  of  these — whose  lovely  colours 
have  caused  it  to  be  christened  the  '  rainbow  fish' 
—has  lately  been  introduced  in  limited  numbers  into 
Europe,  where  its  beauty  has  created  quite  a  furor 
amongst  the  aquarium-keepers,  and  where  it  excites 
additional  interest  on  account  of  its  possessing  the 
peculiarity  of  building  a  nest  for  the  reception  of  the 
eggs.  Probably  the  first  person  who  has  watched 
tin  whole  of  this  operation  was  Monsieur 
Carbonnier,  a  French  naturalist,  who  lately  gave  an 
account  of  his  observations  before  the  Paris 
Acclimatisation  Society. 

As  in  the  case  of  the  stickleback,  it  is  the  male 
fiih  which  performs  the  principal  duties  of  nurse 
and  cradle-keeper ;  bnt  the  neat  of  the  rainbow  fish 
differs  from  that  of  the  stickleback  in  the  fact  that 
it  floats  on  t We  surface  of  the  water,  whereas  the 
latter  is  built  among  the  weeda  beneath.  The 
approach  of  breading-time  is  marked  by  the  increas- 
ing beauty  of  colour  in  the  male  fish,  who  dons  his 
best  robes  in  order  to  find  favour  in  the  eyes  of  his 
mate.  His  scale*  then  assume  all  the  varied  tints 
of  the  rainbow/,  every  movement  causing  them  to 
scintillate  with  a  metallic  lustre  and  ever-changing 
hue,  now  noshing  forth  with  increased  splendour, 
now  dying  away  for  a  moment  only  to  reappear  with 
greater  variety  and  intensity  of  colour. 

But  his  time  is  not  all  given  to  courting.  He 
enters  on  the  duties  of  bis  prospective  position  with 
vigour;  and  his  instinct,  amounting  almost  to 
sagacity,  is  thus  exemplified  in  Monsieur  Car- 
bounier's  narrative.  The  weeds  growing  in  the 
aquarium  in  which  some  of  his  specimens  were 
confined  were  of  a  kind  which  would  not  float. 
The  fish  tore  off  bits  of  the  leaves  in  his  mouth, 
and  expelled  them  towards  the  surface ;  but  their 
specific  gravity  was  too  great,  and  his  effort*  were 
unavailing.  Monsieur  Carbonnier,  with  a  quick 
perception  of  the  fish's  wants,  replaced  the  plants 
with  others  of  a  finer  texture,  and  then  had  the 
pleasure  of  seeing  the  fiah  renew  it*  attempts  with 
complete  success. 

But  the  fish  was  too  cunning  an  architect  to 
trust  to  the  natural  flotation  of  his  building 
materials,  and  after  placing  a  few  pieces  together 
in  position,  he  formed  several  air-bubbles  in  a 
viscid  secretion,  which  he  was  able  to  eject  from 
his  mouth,  and  placed  them  in  contact  with  his 
floating  neat.  Just,  in  fact,  as  engineers  among 
ourselves  have  proposed  to  raise  the  Vanguard  by 
means  of  immense  air-bags,  the  rainbow  fish, 
wiser  than  ourselves,  formed  his  air-bags  and 
attached  them  to  his  ship  as  a  precautionary 
measure,  to  prevent  its  sinking  from  natural  insta- 
bility, collision  with  piscine  Iron  Dukes,  or  other 
untoward  causes. 

Bay  by  day  the  work  of  knitting  together  the 
httla  morsels  of  weed  progresses,  till  a  floating 
domed  island  3iu.  in  diameter  is  formed  (the  fish 
'analf  is  not  more  than  half  that  length) :  but  this 
h,  so  to  speak,  only  the  foundation  of  the  edifice, 
the  roof  being  in  reality  constructed  before  any 
other  part.  Beneath  this  roof  a  complete  circular 
Best  is  built,  which  the  fish  welds  together  with  the 
greatest  industry  and  patience ;  and  not  till  it  is 
complete  does  be  seek  his  companion.  All  this 
time  the  female  has  kept  aloof,  neither  assisting  her 
companion  nor  encouraging  him  by  her  presence  in 
the  work  of  nidification.  But  now  she  is  induced 
{oruit  the  home  of  her  future  progeny,  and  the 
"how-i  of  the  exemplary  parent  are  redoubled. 
When  the  minute  eggs  are  laid,  he  collects  them  in 
ha  month,  and  places  them  oarefully  within  tho 
wjt,  which  he  continually  supports  with  fresh 
wobble,  Ust  the  precious  cargo  should  overweight 
Wksa  all  is  safe,  ho  stations  himself  on  guard 
wore  the  only  opening  in  the  nest,  and  awaits  the 


course  of  events,  ready  to  defend  his  handiwork 
against  all  comers,  while  his  better-half  retires 
altogether  from  the  scene.  In  about  three  days  the 
eggs  begin  to  hatch  out.  The  parent  fish  then 
destroys  a  number  of  the  supporting  air-bubbles, 
causing  the  nest  to  sink  deeper  into  the  water,  so 
that  none  of  the  young  ones  may  be  *  drowned ' 
for  want  of  water.  As  long  as  he  can,  he  prevents 
them  from  escaping  from  the  paternal  roof— the 
title  is  hardly  appropriate,  however,  for  neither 
father  and  mother  has  inhabited  the  house :  but  their 
strength  rapidly  increases  ;  and,  just  as  boys  and 
girls  leave  home  to  better  themselves,  the  young 
rainbow  fish  burst  from  their  father's  apron-strings 
and  are  soon  exulting  in  their  new-found  freedom.— 
Chambers's  Journal. 


ON  TURBINE  WHEELS. 

Br  Emilk  Qbtbun.* 

rf  1HE  subject  to  which  I  would  call  your  attention 
-L  this  evening  is  that  of  Turbines.  Before 
defining  the  term  I  would  say  that  "  water,"  the 
element  made  use  of,  having  a  given  weight,  practi- 
cally 62Jlb.  per  cubic  foot,  becomes  a  source  of 
power  when  that  weight,  owing  to  the  topographical 
formation  of  the  country,  can  reach  a  lower  level, 
and  that  power  is  proportionate  to  the  quantity  of 
water  as  well  as  to  the  height  it  is  allowed  to  fall- 
power  being  the  product  of  weight  multiplied  by 
velocity. 

The  instruments  used,  as  you  all  know,  are  water- 
wheels,  and  I  might  add  water-engines.  Undershot, 
breast,  and  overshot  wheels  form  one  class — turbines 
form  another;  the  distinguishing  features  being 
that  whereas  in  the  first  class  the  water  is  allowed 
to  act  more  by  its  weight,  in  the  turbine  class  it  is 
allowed  to  act  more  by  the  speed  due  to  the  fall 
under  which  it  operates.  The  term  turbine  is  de- 
rived from  the  Latin,  '*  turbo,  turbinis,"  a  whirl  or 
top.  It  would  imply,  and,  in  fact,  I  have  seen  it 
often  stated,  that  it  means  water-wheels  turning  on 
vertical  axes ;  bnt  it  is  not  necessarily  so,  since  they 
are,  especially  when  brought  to  use  under  high  falls, 
coupled  together  on  a  horisontal  shaft,  and  in  that 
position  produce  satisfactory  results.  The  water 
being  admitted  in  opposite  direction  neutralises 
the  great  pressure  that  would  otherwise  be  on  the 
step. 

A  review  of  the  development  of  the  turbine  is 
most  interesting :  bnt  do  not  look  for  any  gigantic 
strides,  such  as  the  introduction  of  the  railroad  and 
the  telegraph  have  made  in  the  first  half  of  this 
century.  But  admire  the  results,  thai  through 
the  patient  labour  of  years,  step  by  step,  man  has 
learned  to  avail  himself  of  nearly  the  whole  of 
nature's  power  in  water,  and  with  suoh  certainty 
too,  that  we  look  to  its  greatly  accumulated  force 
as  an  assistance  to  us,  with  the  same  confidence  as 
we  look  to  the  daily  rising  of  the  sun. 

Thousands  upon  thousands  of  our  fellow-beings 
derive  a  livelihood  through  their  agency,  and  their 
effect  on  the  wealth  of  a  people  can  be  read  in  the 
plainest  of  languages,  by  looking  at  New  England 
to-day.  Holyoke,  Lowell,  Lawrence,  Manchester, 
those  young  giants  whose  wealth  is  wholly  created 
by  water-power  as  developed  by  turbines,  are  but  a 
fraction  of  what  New  England  has  already  accumu- 
lated from  its  vast  resources.  Large  amounts  lie 
yet  dormant  in  her  streams,  to  be  called  into  useful- 
ness by  her  future  engineers  and  capitalists. 

Let  us  now  take  a  retrograde  look  and  follow  the 
gradual  development  of  the  water-wheel.  At  best 
we  can  but  slightly  touoh  a  subject  on  which 
volumes  may  be  profitably  written.  _  Oae  word  of 
the  Flatter  wheel— that  most  primitive  structure. 
It  seems  like  the  first  born— look  for  it  in  the  back- 
woods far  from  human  centres.  Water  may  be 
plenty,  but  the  means  are  scant.  The  noise  of  the 
water  as  it  splashes  on  the  rudely  shaped  buckets 
will  attract  you  towards  it.  Most  likely,  in  a 
picturesque  spot,  you  will  find  it  erected  on  moss- 
grown  rocks,  a  slender  axle  holding  a  frame  to 
which  are  secured  a  few  buckets.  No  formulas 
laden  with  Sinus-Coxinus — cube  root— has  given 
direction  to  its  simple  form.  Shall  we  value  it  less  for 
itP  Let  the  tourist  say,  who,  in  the  fragrant 
atmosphere  of  its  surrounding  pine  and  hemlock,  has 
watched  its  unskilled  efforts  to  shape  a  few  boards. 

First  cousin  to  the  Flutter  wheel  we  have  the 
undershot  wheel :  more  pretentions  in  its  fitting 
apron,  whereby  less  gamboling  of  the  water  is 
allowed,  as  it  comes  dashing  along.  Still,  like  the 
user  of  an  unknown  power,  muoh  of  its  effect  is  lost. 
Look  at  their  straight  plates.  Note  how  the  water 
strikes  them  unprepared,  to  be  left  free  a  few 
moments  later  to  continue  its  downward  coarse. 
Are  you  surprised  when  told  that  one-third  of  the 
vis  viva  is  all  that  these  wheels  develop  P  At  this 
step  science  lends  its  living  help.  First  note  bow  it 
bends  the  bucket,  into  flat  surfaces  at  varying 
obtuse  angles  ;  then  to  the  graceful  curve  of  the 
"  Poncelet  wheel."  No  sudden  shook  here ;  the 
plates  quietly  receive  the  pressure  of  the  water,  and 
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like  a  kind  friend,  hold  it  is  its  folds  to  the  very  last. 
As  a  oonseqnence,  as  high  as  sixty  per  cent,  of  force 
of  the  water  has  been  developed  by  these  wheels. 
The  undershot  wheels  are  adapted  to  low  falls,  and 
specially  where  slow  motion  is  required,  such  as  for 
the  purpose  of  forcing  sir  or  water ;  but  even  in 
these  conditions  the  turbines  gradually  take  their 
places. 

Overshot  and  Breast  Wheels. 

Many,  no  doubt,  can  remember  when  no  other 
kind  of  water-wheels  would  have  found  approval ; 
and  this  day,  for  a  small  varying  stream,  what  can 
give  better  returns  than  the  slow,  patient,  overshot 
wheel,  waiting  for  the  water  as  it  comes  filling 
bucket  after  bucket,  and  turning  round  when  ready 
with  its  well-filled  eider 

It  is  not  in  this  puny  capacity,  however,  that  the 
merits  of  the  overshot  or  breast  wheel  should  be 
based.  Years  ago  many  a  stately  factory  was  pro- 
pelled by  them.  Bnt  valuable  as  they  are  in  their 
application  to  falls  varying  from  twelve  to  sixty 
feet,  they  have  objectionable  features  which  their 
rival,  the  turbine,  has  uot ;  they  are  therefore  fast 
losing  ground. 

Let  as  examine  these  objections.  We  have,  for 
instance,  a  comparatively  large  sise,  especially  where 
a  large  po^er  is  required  in  a  concentrated  form, 
such  as  the  propelling  of  a  large  cotton  or  woollen 
mill.  Again  the  fact  that  for  the  most  cases  wood 
is  employed  in  their  construction,  which  renders 
them  short-lived  and  liable  to  many  stoppages  and 
repairs.  We  have  also  the  necessity  of  having  them 
housed  in  winter  to  prevent  the  ice  from  forming  on 
their  buckets ;  and  hut,  but  not  least,  we  have  a<  an 
objection,  the  loss  of  power  by  friction,  created  by 
the  changing  of  their  slow  motion  to  the  high  one 
of  the  main  shaft,  which  in  most  mills  amounts  to 
an  increase  from  ten  to  twenty  fold.  All  these  objec- 
tions are  common  to  both  the  breast  and  overshot 
wheels,  but  the  breast  wheel  presents  advantages 
over  the  overshot,  which  renders  the  preference  for 
the  turbine  over  the  former  less  marked. 

Take,  for  instance,  a  stream  wherein  the  water- 
level  varies  ;  the  breast  wheel,  with  the  arrange- 
ment of  gate,  can  adapt  itself  more  readily  than 
the  overshot  wheel.  When  the  upper  lever  falls,  say, 
18in.,  it  draws  from  the  lower  gate;  whereas  the 
overshot  wheels,  unless  originally  constructed  with 
a  pressure  greater  than  necessary  in  the  ordinary 
stages  of  the  stream,  will  not  be  able  to  receive  as 
mnch  water  as  needed,  owing  to  the  reduced  pres- 
sure over  the  gate.  Another  advantage  of  the  breast 
wheel  is  that  the  water,  as  it  leaves  the  wheel,  is 
forced  away ;  whereas  the  water,  as  it  leaves  the 
overshot  wheel,  is,  to  some  extent,  drawn  under— 
thus  submerging  the  buckets  to  some  extent.  In 
the  overshot  wheel,  also,  much  of  the  water  leaves 
the  wheel  before  the  lower  level  is  reached,  and 
therefore  ha  developed  duty  is  proportionably 
lessened. 

Though  overshot  and  breast  wheels  are  not  to 
receive  our  special  attention  on  this  occasion,  I  have 
dwelt  somewhat  at  length  on  their  main  features,  so 
as  to  be  better  prepared  to  review  the  second  class 
of  water-wheels,  namely : 

Turbines. 

How  far  back  water-wheels  revolving  on  vertical 
axes,  or,  to  speak  more  properly,  water-wheels 
depending  more  on  velocity  than  on  gravity,  have 
been  treated,  lam  unable  to  say;  nor  does  it  matter 
muoh.  Quite  certain  it  is,  however,  that  fair  speci- 
mens were  left  in  Spain  by  the  same  people  who  left 
the  Alhambra  and  other  architectural  wonders  we 
admire  even  now.  Belidor,  the  famous  hydraulic 
engineer,  who,  a  century  and  a  half  ago,  described 
the  fountains  of  Marly,  amongst  other  kindred 
smbjects  gives  us  descriptions  and  plans  of  water- 
wheels  belonging  to  this  oUss.  Here  is  an  exact 
copy  of  it.  Examine  its  quaint  mechanical  sur- 
roundings. To  you.  ssechaaics,  it  is  a  peep  into 
the  past.  Exnmino  the  shape.  It,  you  can  readily 
conjecture,  has  never  passed  through  a  blast  furnace 
—snch  mammoths  as  we  know  them  this  day— 
or  felt  the  pressure  of  iron  rollers  to  give  it  shape, 
as  shafts  for  this  kind  of  work  are  shaped  in  our 
time.  No  each  appliances  existed  there.  The  early 
part  of  Lsuis  the  Fifteenth's  reign,  to  which  Belidor 
carries  us  back,  though  very  rich  in  all  branches  of 
art,  was  dark  indeed  in  metallurgical  lore.  A  rude 
Catalan  furnace  no  doubt  converted  it  directly  from 
the  ore  into  a  mass,  afterwards  shaped  by  the 
hammer.  It  is  by  close  examination  of  minutiss 
that  we  can  establish  the  advance  in  mechanical 
arts,  with  the  same  certainty  that  Cuvier  constructs 
the  frame  of  an  antediluvian  animal  by  the  finding 
of  a  single  bone,  or  a  Lyell  points  out  a  genealogical 
era  by  the  finding  of  a  stone  on  the  roadside. 

Until  the  beginning  of  the  present  century  the 
record  of  advance  made  in  the  construction  of  tur- 
bines is  not  worth  slating ;  but  the  earlier  years  of 
the  nineteenth  century  exhibit  the  fruit  of  patient 
labour,  as  shown  in  the  Fcmrnevron  turbine.  This 
turbine  was  improved,  both  in  detail  and  efficiency, 
by  two  of  New  England's  honoured  sons,  Uriah  H. 
Boyden  and  James  B.  Francis— the  former  of  whom 
can  be  considered  its  introducer  into  the  mills  of 
the  United  States.    The  perfection  of  their  work 
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rendered  possible  the  great  accumulation  of  power, 
whereby  bo  many  human  hives  are  enabled  to  labour 
with  profit  to  themselves,  and  to  change  the  rocky 
hills  into  green  and  enlightened  homes. 

To  state  that  the  Fonrneyron  turbine  was  the 
only  one  of  any  merit,  even  a  quarter  of  a  century 
ago,  would  not  be  correct,  since  formidable  rivals, 
especially  those  offering  the  advantage  of  smaller 
cost,  soon  made  their  appearance,  and,  year  by  year 
since  these,  new  or  fancied  new  application}  of  the 
water  turned  up  ;  until  now.  the  turbine  family  is 
so  large  that  its  very  names  become  bewildering. 

In  a  theoretical  point  of  view  matters  become 
much  more  simple,  since  many  of  the  turbine 
wheels  known  to  the  public  are  but  combinations, 
and  sometimes  simply  poor  imitations  of  the  parent 
stock. 

For  the  purpose  merely  of  tracing  the  analogy  of 
the  different  kinds  of  turbines,  I  should  like  you  to 
note  that  in  the  simplest  form  a  jet,  and  in  more 
perfect  forms,  a  series  of  jets,  gradually  prepare  the 
water  to  strike  the  plates  of  the  revolving  wheel. 
It  is  in  the  perfection  of  the  direction  of  these  jets, 
and  the  corresponding  area  of  a  section  of  them  to 
-the  area  of  the  openings  for  discharge  in  the  re- 
volving wheel,  that  the  main  advantage  of  a  turbine 
lies.  The  better  class  of  turbines  embody  the  prin- 
ciple of  reaction,  whereby  an  additional  force  is  ob- 
tained. 

The  Scroll,  Reynolds,  Trips,  and  Parker  wheels 
ill'  s-trate  the  principle  of  a  Bingle  jet.  The  water 
h  led  to  the  wheel  through  a  contracted  channel, 


due  to  the  difference  of  level  under  which  it  operates, 
and  thus  produce  results  which  render  it  a  most 
desirable  motor;  particularly  where  a  constant 
changing  of  power  is  desired.  The  most  successful 
application  of  that  class  of  motors  is  at  the  Morris 
Canal,  where  they  are  used  to  propel  the  winding 
apparatus  whereby  canal  boats  are  >  raided  and 
lowered.  Their  construction  is  so  plain  that  they 
have  proved  most  durable  under  quite  unfavourable 
circumstances. 

This  reaction  or  retrograde  force  is  thus  the  addi- 
tional force  whereby  the  highest  returns  of  the 
water  have  been  obtained.  The  first  one  to  apply 
the  double  sources  of  power — impact  and  reaction — 
was  Fourneyron. 

The  turbine  represented  on  the  screen  is  an  exact 
copy  of  one  built  by  Fourneyron  himself,  forty 
yean  ago.  Were  I  able  to  give  you  on  the  same 
screen  the  same  class  of  turbines  as  constructed  by 
Boyden  and  Francis,  yon  could  not  avoid  admira- 
tion for  the  thoroughness  of  their  researches  in  find- 
ing, applying,  and  perfecting  of  curves,  and  for  the 
mechanical  appliances  whereby  the  water  i9  divided 
and  prepared,  from  which  curves  and  appliance? 
were  derived  those  astounding  results  (92  per  cent.) 
of  the  total  efficiency  of  the  water  power;  that  is, 
of  what  power  it  would  require  to  replace  back 
again  in  the  basin  the  water  used  in  j  ropulsion. 
Notice  the  avoidance  of  sudden  change  of  direction 
of  the  water,  which,  you  will  observe,  is  brought  in 
a  spacious  conduit,  whereby  no  great  velocity  is 
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that  all  downward  and  inward  discharge  turbines 
invented  since  are  making  use  of  this  feature. 

The  action  of  the  water  is  somewhat  different  in 
the  Jonval  from  what  it  is  in  the  Fourneyron.  A 
series  of  carefully  prepared  plates  prepare  the  water 
for  action,  by  directing  it  from  the  perpendicular 
to  an  angle  of  16°  with  the  horizontal  surface  when 
it  is  brought  in  contact  with  the  plates  of  the 
revolving  wheel,  which  plates  are  so  placed  at  to 
receive  the  entering  water  as  favourably  as  it  it 
received  by  a  Fourneyron  wheel ;  but  instead  of  the 
water  discharging  outward  in  the  Jonval  turbine  it 
discharges  downward.  As  usual  with  all  downward 
discharge  wheels,  the  Jonval  has  the  merit  of  com- 
pactness, and  in  connection  with  the  fact  of  being 
able  to  place  it  in  any  position  between  the  two 
levels,  this  makes  it  a  very  desirable  hydraulic 
moUr. 

Let  us  now  pass  in  review  the  remainder  of  the 
turbines  most  favourably  known.  The  charts  repre- 
sent the  Swain,  the  Leffel  (double),  the  Eisdon,  the 
American,  and  the  Excelsior.  All  these  wheels, 
either  discharging  inward  or  outward,  make  use  of 
the  double  action  of  impact  and  reaction,  and  were 
they  all  constructed  by  the  same  mechanical  engi- 
neer, very  little  difference  would  be  found  in  the 
return  of  power  from  any  given  fall  and  quantity  of 
water.  The  principal  cause  of  loss  of  efficiency  ii 
to  be  found  in  the  want  of  proper  mechanical  and 
engineering  skill  in  adapting  any  particular  wheel 
to  the  conditions  under  which  it  is  to  work,  and 
specially  so  is  the  operation  of  gate  or  gates,  where- 
with to  open,  close,  or  regulate  the  quantity  of 
water  to  be  used.  For  the  purpose  of  facilitating 
the  comparison,  I  have  shown  the  sections  of 
wheels  in  cross  lines,  and  of  the  gate  in  solid  black. 

When  performing  an  equal  duty  with  an  invariable 
supply  of  water,  the  gate  of  a  turbine  is  used  merely 
to  start  and  stop.  This  condition,  however,  seldom 
occurs.  Either  the  resistance  varies,  or  the  head, 
or  height  of  column  of  the  water  varies ;  and  there 
are  two  modes  of  overcoming  these  variations.  The 
F=5. 


and  by  increased  velocity  strikes  the  plates  of  the 
revolving  wheel.  The  Scroll,  Reynolds,  and  Trips, 
by  the  eccentric  form  of  the  casing,  are  able  to  act 
on  the  greater  part  of  the  periphery.  The  additional 
velocity  to  reach  the  extreme  points,  created  by  the 
contraction  of  the  inlet,  must  always  be  obtained  at 
the  sacrifice  of  power,  since  the  maximum  effect  of 
the  water  can  only  be  obtained  when  the  full  pres- 
sure due  to  the  fall  is  brought  into  action  at  the 
first  point  of  contact  with  the  wheel,  which  must  be 
to  constructed  and  speeded  that  the  water  will  leave 
the  wheel  with  the  minimum  of  velocity.  The 
wheels  above  named  cannot  thus  lay  claim  to  high 
duty.  From  the  simplicity  of  their  construction, 
and  especially  where  great  economy  of  water  is  not 
necessary,  they  are  much  used.  They  are  the 
pioneers  to  prepare  the  way  for  a  more  economical 
cla*s  of  wheels  to  take  their  places. 

Before  speaking  of  the  wheels  where  a  series  of 
j'Hs  are  used  in  connection  with  the  reaction  prin- 
ciple, I  would  call  your  attention  to  the  wheel 
acting  solely  on  the  reaction  principle.  In  its  primi- 
tive form  it  is  known  as  Barker's  wheel.  A  hollow, 
upright  tube,  through  which  the  water  is  led  to  two 
arms,  near  the  extremities,  and  on  the  sides  of  each 
arm  are  openings  for  the  escape  of  the  water ;  this 
simple  construction  comprises  all  the  component 
parts  of  a  Barker's  wheel.  A  better  form  of  this 
wheel,  made  with  a  closer  application  of  hydraulic 
laws,  becomes  the  "  Scotch  motor,"  in  which  the 
water  is  brought  in  an  amplo  tube  to  two  gradually 
diminishing  and  gracefully  curved  arms,  whereby 
the  water  is  allowed  to  retain  much  of  the  pressure 


created.  Standard  velocity  being  from  2  to  3ft. 
per  second,  nearly  all  is  saved  for  the  time  of  action 
on  the  wheel ;  from  the  base  it  is  led  by  well  formed 
cylindrical  curves,  secured  on  a  stationary  disk,  to 
the  plates  of  the  moveable  wheel.  The  angle  at 
which  the  water  leaves  the  guide  plates  is  calculated 
to  strike  the  plates  as  near  the  tangent  as  possible. 
The  angle  is  in  the  best  wheels  from  14°  to  153  to 
the  tangent,  which  becomes  the  angle  on  which  the 
force  is  applied.  By  a  gradual  contraction  of  the 
space  between  the  plates  of  the  revolving  wheel,  the 
water  is  brought  to  the  point  of  discharge,  which  is 
so  arranged  as  to  direct  its  retrograding  force  so  as 
to  bring  the  resultant  force  at  a  still  more  reduced 
angle  to  the  tangent.  Careful  computations  make 
the  ratio  of  forces  as  8  is  to  2. 

In  the  year  1849,  Jonval  gave  a  new  turbine  to 
the  world,  which  embodied  a  novel  feature,  in  France 
at  least,  where  it  was  invented — namely,  the  appli- 
cation of  the  vacuum.  But  a  number  of  years 
previous,  Zebulon  Parker,  in  the  State  of  Ohio,  made 
practical  applications  of  it  in  this  country ;  he 
named  it  the  draft  tube.  This  draft  tube  is  an  air- 
tight casing,  in  which  the  water  discbarges  after  it 
has  left  the  turbine;  its  lower  extremity  is  sub- 
merged in  the  tail-race  water,  thus  excluding  the 
air.  The  practical  effect  is  that  a  turbine  provided 
with  this  draft  tube  can  be  placed  between  both 
levels  that  constitute  the  fall,  and  produce  the  same 
resnlt  as  if  the  turbine  were  placed  at  the  bottom 
of  the  fall.  Where  it  is  not  desirable  to  make  deep 
excavations,  this  application  of  draft  tube  becomes 
valuabb.    Before  going  any  further,  I  would  state 
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first  is  to  have  a  series  of  turbines,  sometimes  of 
varying  power,  connected  to  a  general  shaft,  mm 
thus  connect  or  detach  a  turbine  as  wanted.  This 
plan  is  certainly  good ;  but  often  for  want  of  space, 
or  with  the  view  to  simplicity  and  compactness,  it « 
desired  to  obtain  the  same  results  with  one  turbine. 
The  second  mode  is  that  of  closing  or  opening  toe 
gate  or  gates,  and  thus  regulating  the  supply  of 
water  to  meet  the  variation  of  head  or  the  variation 
of  resistance,  or  the  effect  of  both  variations  com- 
bined. It  stands  to  reason  that  the  turbine  which 
retains  the  two  elements  of  power  in  tbeix  greatest 
perfection,  is  the  one  that  comes  nearest  to 
that  desideratum  of  working  the  best  results 
under  the  above  named  variations.  The  gate 
of  the  Fourneyron  turbine,  you  will  °bwmi 
is  a  ring  closincr  between  the  guide  bm 
moveable  wheel.  The  effect  of  this  gate  on  we 
stream  of  water  must  be  bad,  since  it  bringi 
the  water  by  an  abrupt  closure  or  stoppage,  into  » 
flat,  thin  sheet,  which,  after  passing  beyond  the 
gate,  is  left  free  to  enlargo  in  thickness,  on  its  way 
to  the  outer  periphery,  with  not  enough  Pre??u™ 
left  to  act  upon  the  wheel.  Of  course  it  would  be 
possible  for  the  makers  of  the  Fourneyron  turbine  to 
construct  the  outer  moveable  wheel  in  flat  divisions, 
like  a  series  of  separate  wheels,  one  upon  another 
(in  place  of  one  wheel,  as  generally  made),  when 
each  division  of  the  wheel  wonld  only  receive  water 
as  the  gate  is  elevated  ;  but  this  construction  has 
not  heretofore  been  used  by  them.  v-*»-r 
The  Swain  turbine,  you  will  note,  has  a  better 
gate  than  the  Fourneyron,  since  it  brings  the 
between  fiat  surfaces  in  any  position  it  is  put ;  on 
it  is  subject  to  the  same  objection  as  the  Fourneyron 
gate,  in  not  proportionally  closing  the  m°Tef™ 
wheel.  The  Leffel  wheel  presents  the  same  t**™™ 
as  the  Swain,  of  directing  the  water  between  thg 
flat,  though  contracted,  passage  ways  to  the  pointer w 
action,  but  with  it  also  a  corresponding  wn'5?5?1 
Is  not  established  in  the  moveable  wbeel^;  W 
some  remarks  may  be  applied  to  the  Amer'  lC*n  to*" 
bine. 
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These  conditions  of  imperfect  action  of  tbe  gate 
as  tunallj  applied  to  turbine  wheels  bare  led  me  to 
adopt  a  plan  of  puts  for  the  Jotival  turbine,  which 
it  here  represented.  It  will  be  noticed  that  the 
division  of  the  water,  in  halves  or  in  third*,  is  com- 
plete both  in  leading  plates  and  in  the  moveable 
wheel,  and  the  ittreams  do  not  meet  until  their  duty 
oa  the  turbine  is  performed.  The  water  thus  gives 
its  proportionate  pressure  on  the  wheel  as  it  enters 
it  and  as  it  leaves  it.  It  is  hardly  necessary  to  say 
that  careful  experiments  hare  proved  the  advantage 
of  this  plan  of  turbines.  The  gate  of  the  ordinary 
Jooval  is  generally  placed  at  the  outlet,  where  it  is 
free  from  any  injury  ;  and  to  perform  the  duty  of 
starting  and  stopping  the  wheel,  ho  simpler  and 
stronger  arrangement  could  be  desire  I ;  but  for 
variable  power  or  variable  quantities  of  the  wator, 
the  plan  was  a  most  unsuitable  one,  as  it  removed 
the  point  of  contraction  from  the  wheel  altogether 
and  merely  made  resistance  to  the  flow  of  water, 
beyond  it. 

I  will  close  my  remarks  on  turbines  by  alluding  to 
one  of  the  most  interesting  features  of  these  water 
wheels— it  is  their  practical  application  to  any 
height  of  fall.  I  have  seen  the  famous  turbine  of 
St.  Blasien,  made  by  Fourneyron,  operating  uudor 
850  English  feet  fall,  giving  73  horse  power,  which 
is  so  well  known  to  readers  on  this  subject  of  tur- 
bines ;  bnt  as  a  parallel  example  to  this  one,  I  desire 
to  record  one  made  by  ma  in  1854,  for  Saltillo, 
Mexico,  which,  was  a  double  turbine  (that  is  a  turbine 
receiving  water  between  two  moveable  wheels  on  the 
same  shaft,  which  counterbalanced  each  olher,  and 
avoided  the  necessity  of  resisting  tbe  thrmt  from 
the  head  of  water)  for  160  feet  fall,  producing  125 
hone  power,  and  turn  in  g  at  a  speed  of  1,850 
revolutions  per  hour.  This  doable  turbine,  though 
only  11  inches  in  diameter,  propels  a  cattou  mill  of 
10,000  spindles. 

And  now  gentlemen,  to  show  what  importance  is 
attached  in  the  practical  application  of  turbines,  I 
have  to  say  that  the  U.S.  Centennial  Exhibition  ha* 
been  engaged  in  preparing  a  most  complete  testing 
apparatus,  where  the  world  at  large  is  invited  to 
bring  its  wheels  to  be  tested  by  a  competent  com- 
mittee of  mechanics.  Let  as  hope  that  in  the  ensu- 
ing competition  the  results  will  establish  the 
superiority  of  tbe  turbines  of  the  United  States. 


SINGULAR  ELECTRICAL 
EXPERIMENTS.* 

F studying  the  effects  of  electricity  it  is  interest- 
ing to  note  the  curves  or  trajectories  passed  over 
br  particles  of  electrified  powders.  In  order  to 
observe  them  conveniently,  they  may  be  illuminated 
by  a  ray  of  sunlight.  On  putting  a  little  lycopodium 
or  other  powder  on  an  insulated  conductor,  A  (Fig. 
2),  and  charging  the  latter,  a  jet  will  be  produced 


which  will  diffuse  a  little  of  the  powder  in  the  air  ; 
after  some  time,  when  the  jet  has  ceased  and  a  non- 
isolated conductor,  B  (Fig.  1),  is  brought  near,  the 
jet  is  reproduced,  and  appears  formed  of  an  infinity 
of  beautiful  similar  carves,  the  extremities  of  which 
are  almost  normal  to  the  surface  of  tbe  conductors. 
If  now  B  U  electrified  and  brought  near  A,  in  com- 
munication with  the  earth  and  carrying  ryoopodium 
powder,  a  similar  jet  will  be  produced  ;  but  if  A  is 
then  insulated,  the  jet  disappears,  and  is  renewed 
only  when  the  communication  with  the  earth  is 
restored,  by  which  the  electricity  of  the  same  kind 
as  that  in  B  is  carried  off.  If  a  cylindrical,  not 
■charged,  and  not  insulated  conductor,  carrying 
lvoopodium  at  its  extremity,  is  placed  opposite  a 
charged  conductor,  a  jet  will  arise  at  that 
extremity,  by  which  electricity  of  the  same  kind  will 
pass  off,  repelled  by  the  electrified  body.  And  if  we 
•prinklerycopodium  powder  on  the  strongly  charged 
conductor,  A  (Fig.  3),  and  on  B,  containing  an 
induced  current,  threo  systems  of  curves  or  jets  will 
be  formed :  one  from  A  to  B,  another  from  B  to  A, 
and  *  third  from  B  into  the  air.  Similar,  although 
faiater,  curves  arc  observed  under  tV  conductor*. 


In  all  theso  experiments  the  particles  have  a  rapid 
motion  to  and  fro  between  the  two  conductors, 
because  the  moment  they  touch  one,  and  are  charged 
with  the  same  electricity,  they  aro  repelled.  Some- 
times a  few  particles  vi brute  witkout  touching  them 
(like  Franklin's  gold  fish)  and  move  in  the  same 
trajectories. 

I  have  made  a  great  many  other  experiments  with 
these  powders,  and  I  believe  they  may  be  useful  to 
tbe  study  of  that  mysterious  agent,  electricity.  The 
analogy  of  the  curve  of  Fig.  3  to  the  magnetic 
spectrum  of  a  pole  of  lodestone.  A,  inducing 
magnetism  in  a  piece  of  soft  iron,  B,  is  evident. 


ON  AN  IMPROVED  CENTRIFUGAL 
GOVERNOR  FOR  REGULATING  RE- 
VOLVING  MACHINES.* 

THE  correct  timing  of  the  intervals  between  the 
flashes  of  revolving  lights,  whether  in  light- 
houses or  1  i % ht- vessel s ,  is  a  matter  of  the  greatest 
importance  to  the  mariner,  in  order  that  he  may 
have  no  uncertainty  in  distinguishing  one  light 
from  another,  tbe  element  of  time  being  one  of  the 
principal  means  by  which  they  are  recognised. 

In  lighthouses  the  difficulty  of  keeping  correct 
time  has  not  been  greatly  felt,  as  is  shown  by  the 
fact  that  in  most  cases  a  tolerably  close  approxima- 
tion to  correct  time  keeping  can  be  obtained  in  the 
revolving  machinery,  by  the  use  of  the  simple  fly- 
wheel fitted  with  adjustable  vanes,  which,  although 
confessedly  imperfect,  has  hitherto  been  the  arrange- 
ment most  largely  adopted.  Sometimes  a  conical 
pendulum,  like  the  steam-engine  governor,  has  been 
used,  in  which  the  flying  out  of  the  balls,  on  an  in- 
crease of  speed,  acts  on  vanes,  and,  by  enlarging 
their  surface,  causes  the  air  to  produce  an  increas- 
ingly retarding  effect ;  but  in  whatever  way  vanes 
or  fans  are  employed,  this  retarding  effect  of  the  air 
does  not  give  sufficient  control  over  the  machine  to 
prevent  a  sensible  alteration  of  speed  if  any  change 
is  made  in  the  driving  weight;  and  as  in  ctses 
where  long  endless  chains  are  used  for  suspending 
the  weights,  the  weight  of  the  chain  itself,  combined 
with  the  natural  increase  of  speed  due  to  a  falling 
body,  is  sufficient  to  make  a  sensible  increase  in  the 
speed  of  revolution  when  tbe  weight  is  in  ite  lowest 
position  as  compared  with  the  speed  when  the  weight 
is  fully  wound  up. 

Although  the  irregularity  in  the  action  of  the  fan- 
wheel  has  not  given  much  trouble  in  lighthouses,  it 
has  been  a  serious  difficulty  in  the  revolving  machines 
of  light- vessels,  in  which  it  has  been  almost  exclu- 
sively used,  although  found  so  troublesome  that  in 
bad  weather  the  maehino  requires  constant  atten- 
tion, either  to  keep  it  going  or  to  prevent  its  running 
away,  on  account  of  the  impossibility  of  getting  the 
driving-weight  to  act  with  regularity  while  the 
vessel  is  rolling  sometimes  to  the  extent  of  30°  or  40° 
off  the  level. 

The  impossibility  of  improving  on  the  fan-wheel 
method  of  regulating  inducing  me  to  suggest  a 
modification  of  Professor  Smyth's  Governor  for 
Equatorial  Telescopes,  as  used  at  the  Edinburgh 
Observatory;  and  under  the  direction  of  Mr. 
Douglass,  engineer-in-cbief  to  the  Trinity  House, 
the  new  governor  has  been  already  applied  to  the 
machines  of  several  light-vessels,  and  also  to  one 
lighthouse  machine. 
Professor  Smyth's  governor  consists  of  a  conical 

Cendulum  with  four  arms,  each  fitted  with  a  spring, 
y  which  the  force  required  to  throw  out  the  balls 
may  be  increased  to  any  required  extent — thus  not 
only  giving  the  means  of  adjusting  the  speed  at 
which  the  balls  being  to  fly  out,  but  admitting  of  a 
greatly  increased  speed  being  used,  as  compared  with 
that  of  an  ordinary  conical  pendulum  of  the  same 
size.  The  balls  are  fitted  with  leather  or  cork  stnds, 
which  while,  revolving  slowly,  are  just  clear  of  the 
inside  of  a  fixed  ring,  and  as  soon  as  they  begin  to 
fly  out,  they  touch  this  ring,  and  by  their  friction 
prevent  any  increase  of  the  speed.  This  arrange- 
ment, which  is  practically  perfect  for  its  particular 
purpose,  was  inapplicable  to  machines  of  light- 
vessels,  partly  from  the  space  occupied  by  it,  and 
partly  from  the  independent  action  of  the  arms, 
which,  while  well  adapted  for  a  stationary  machine, 
would  be  useless  when  exposed  to  the  rolling  motion 
of  a  ship. 

The  arrangement  of  the  governor  now  applied  to 
light-vessel  machines,  Ac,  is  shown  in  the  accom- 
panying figure.  A  vortical  spindle,  A,  is  supported 
and  driven  in  the  usual  way,  and  has  fixed  to  it  an 
eye  with  four  arms,  B.  A  turned  cast-iron  ring  is 
cut  into  four  equal  segments,  C,  each  supported  by, 
and  turning  horizontally  on,  a  vertical  steel  stud, 
projecting  upwards  from  the  extremity  of  the  arms, 
B.  It  is  evident  that  if  these  arms  and  segments 
were  caused  to  revolve,  tho  free  ends  of  the  segments 
would  immediately  fly  out  by  their  centrifugal  force, 
and  that  to  keep  them  in  position  as  a  ring  at  any 
required  speed  they  must  be  held  iu  by  something 
which  will  at  least  balance  their  centrifugal  force  at 


that  speed.  This  is  accomplished  by  attaching  the 
free  ends  of  the  segmonts,  through  connecting  rods, 
to  four  sets  of  lugs  on  a  spring  box,  D,  turning 
easily  on  the  main  spindle,  and  carrying  an  ordinary 
clock-spring,  which  can  be  wound  up  to  any  required 
extent  by  a  worm  wheel  and  tangent  screw  on  the 
top.  Each  segment  carries  at  its  free  end  a  cork 
stud,  which,  when  the  segments  fly  ont  totheextent 
of  about  rVth  of  an  inch,  rubs  on  the  inside  of  a 
fixed  brass  ring,  E.  The  segments  and  connecting 
rods  are  covered  ou  the  top  by  a  circular  brass  plate, 
to  keep  the  parts  from  injury  or  accident,  and  the 
whole  is  carefully  adjusted  for  balance.  When  the 
machine  is  in  motion,  and  until  the  centrifugal  force 
of  the  segments  is  sufficient  to  overcome  the  tension 
of  the  spring,  tbe  cork  studs  revolve  clear  of  the 
fixed  ring,  but  whenever  the  speed  reaches  that  for 
which  the  spring  is  adjusted,  the  segments  fly  ont 
and  the  corks  rub  on  the  ring,  checking  the  speed, 
and  absorbing  any  extra  force  that  may  be  used  in 
driving  the  machine.  For  a  governor  of  the  ordinary 
size,  Oin.  diameter,  a  speed  of  150  revolutions  per 
minute  is  found  to  give  an  excellent  result ;  but  by 
altering  the  tension  of  the  spring,  or  by  using  a 
spring  of  a  different  strength,  it  may  be  used  for 
any  speed  from  100  to  250  revolutions  per  minute. 

The  governor,  as  thus  arranged,  is  very  compact, 
occupying  less  space  than  the  ordinary  fan-wheel, 
and  acting  perfectly  in  any  position  from  horizontal 
to  vertical,  so  that  the  motion  of  the  ship  does  not 
affect  it  in  any  way,  and  its  governing  or  retarding 
power  is  such  that  the  driving-weight  may  be  used 
more  than  enough  to  drive  the  machine  in  the  most 
difficult  circumstances,  without  causing  any  sensible 
increase  of  speed  when  the  weight  is  acting  most 
favourably,  thus  not  only  insuring  more  regularity 
of  motion  than  was  formerly  attainable,  but  re- 
lieving the  attendants  of  a  great  deal  of  trouble  and 
care. 


To  test  this  governing  power  an  experiment  was 
made  on  board  the  first  light-vessel  fitted  with  the 
improvement,  when  it  was  found  that  with  the 
machine  adjusted  to  drive  the  light  apparatus,  con- 
sisting of  sixteen  lamps  and  reflectors,  at  its  proper 
speed,  the  whole  apparatus  could  be  thrown  out  of 
gear,  reducing  the  work  done  by  the  weight  more 
than  50  per  cent.,  without  increasing  the  speed  much 
more  than  lipercent.,  the  indicator  or  clock  attached 
to  the  machine,  which  ought  to  keep  time  with  an 
ordinary  clock,  only  showing  an  increase  of  speed  of 
one  minute  per  hour.  This  trial  lasted  for  four 
hours— two  hours  with  the  apparatus  in  gear,  and 
two  with  it  disconnected. 


*  By  Profwsor  A.  lu ceo,  of  Modenn,  lUly,  in  tho 
Stttof.fie  JmertMH. 


•  By  Gkoboe  H.  Slioht,  Workshop  Superintendent. 
Trinity  Wharf.  Black  wall,  a  paper  read  before  tho  Royal 
Scottish  Society  of  ArU. 


Utilisation  of  Water-power.— At  a  meeting 
of  the  Edinburgh  and  Leith  Engineers  Society,  Mr. 
J.  Buchanan  presiding,  a  paper  on  the  "  Utilisa- 
tion of  Water  Power"  was  read  by  Mr.  B.  C. 
Reed,  who,  after  expressing  the  opinion  that  the 

Srice  of  coal  must  inevitably  increase,  described  the 
haws  Waterworks  for  supplying  water  to  the 
manufacturers  of  Greenock,  and  the  amount  of 
work  they  were  capable  of  yielding,  estimated  to 
1,000  horse-power.  Mr.  Heed  next  referred  to  the 
immense  sources  of  unused  mechanical  energy^  in 
our  rivers,  and  to  the  admirable  means  of  storing 
water,  which  at  present  existed  in  the  various  lochs. 
He  estimated  the  energy  of  the  water  flowing  out 
of  Loch  Tay  at  12.OJ0  horse-power.  Loch  Rannoch 
at  23.600,  and  of  Loch  Awe  at  8.000  horse-power. 
The  tides  were  also  a  source  from  which  could  be 
derived  a  great  amount  of  power,  and  Loch  Etive, 
at  Connel  Ferry,  was  pointed  out  as  a  most  favour- 
able place  for  utilising  tidal  energy.  It  was  esti- 
mated that  the  tide*  in  the  locality  were  capable  of 
exerting  10,000  horse-power.  He  concluded  with  a 
method  of  transmitting  power  from  the  central 
Fource  to  surrounding  points  by  means  of  com- 
pressed air. 
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SCIENTIFIC  NEWS, 

THE  exhibition  of  the  "  loan  collection "  of 
scientific  instruments  at  South  Kensing- 
ton is  to  be  opened  by  the  Queen  on  the  13th 
inst.  The  Times  informs  us  that  it  is  one  of 
which  Englishmen  may  well  be  proud  ;  and, 
judging  by  the  time,  money,  and  talent  spent 
npon  it,  certainly  it  ought  to  be.  The  exhibits 
are  not  yet  arranged,  the  large  consignment 
from  Germany  taking  the  officials  quite  by 
surprise,  while  that  from  Russia  has  not  yet 
•mved.  Amongst  the  most  interesting  relics, 
which  after  all  we  suspect  will  form  the  chief 
attractions  to  the  general  public,  are  Sir.  W. 
Herschel's  7ft.  telescope,  and  a  10ft.  Newto- 
nian made  by  him;  two  telescopes  mode  by 
Galileo,  and  several  little  pieces  of  apparatus 
or  instruments  belonging  to  the  great  Italian ; 
Baily*8  apparatus;  a  quadrant  belonging  to 
Tycho  Brahc" ;  a  telescope  by  Huyghens  ;  the 
pendulum  apparatus  of  Foucault  and  Gauss ; 
Babbage's  calculating  machine,  and  that  made 
by  Jas.  Block  for  Lord  Mahon.  There  also 
will  be  seen  the  orginal  Napier  Bones,  the 
measuring  instruments  of  Sir  Joseph  Whit- 
worth,  the  apparatus  employed  by  Joule  in 
ascertaining  the  mechanical  equivalent  of  heat, 
the  apparatus  with  which  Faraday  made 
many  of  his  discoveries,  the  original  Wheat- 
stone  Bridge,  the  instruments  used  in  laying 
the  Atlantic  Cable,  and  even  Armstrong's 
hydro-electric  machine.  The  public,  looking 
at  some  of  these  clumsy  and  remarkably 
"  home-made  "  looking  apparatus,  and  remem- 
bering what  was  done  with  them,  will  be  apt 
to  think  that  greater  things  still  ought  to  be 
done,  without  Government  grants,  with  the 
beautifully-polished  and  elaborate  instruments 
now  so  plentiful. 

Another  planet  (No.  162)  was  discovered  by 
M.  Prosper  Henry,  at  Paris,  on  the  21st  ult. 

The  annual  general  meeting  of  the  Zoo- 
logical Society  of  London  was  held  on 
Saturday  last.  Viscount  Walden,  F.B.S.,  in  the 
chair.  The  report  shows,  as  Professor  Huxley 
stated,  that  the  society  had  more  members 
and  a  larger  income  than  ever  before,  and  that 
its  scientific  activity  has  in  no  way  abated.  A 
ballot  resulted  in  the  re-election  of  Lord 
Walden  as  president,  and  Mr.  Sclater  as 
secretary.  Lord  Calthorpe,  Major-General 
Clark,  Professor  Flower,  Mr.  A.  Grote,  and 
Lord  Walsingham  were  elected  on  the  council. 

The  Warrington  Guardian  says  it  has  some 
rolled  iron  sheets  -001 5 in.  thick,  and  yet  so 
tough  as  to  be  torn  with  difficulty,  and  so 
flexible  as  to  bend  almost  as  easily  as  paper. 
These  sheets  were  made  from  the  pig  up  to 
the  finished  article  by  the  Pearson  and  Knowles 
Coal  and  Iron  Company,  whose  manager  has 
discovered  a  method  of  rolling  sheets  so  thin 
in  numbers  without  their  sticking  together. 

The  Royal  Commission  appointed  to  inquire 
into  Railway  Accidents  will,  it  is  said,  be 
unable  to  complete  their  labours  in  time  for 
any  useful  legislation  on  the  subject  this  year. 
They  will,  therefore,!  bestow  extra  care  in 
elaborating  the  measures  they  will  suggest, 
which  will  delay  the  publication  of  the  report 
till  late  in  the  year. 

The  Midland  Railway  opened  the  new  route 
to  Scotland,  via  Settle  and  Carlisle,  this  week, 
and  the  event  is  further  marked  by  the  intro- 
duction of  a  new  sty*e  of  carriage,  which,  in  a 
certain  sense,  is  a  compromise  between  the 
English  and  American  styles.  It  is  54ft.  long 
and  8ft.  wide,  with  three  first-class  and  five 
third- class  compartments,  representing  18  and 
40  seats  respectively.  The  doorways  are  6ft. 
high,  and  a  raised  roof  runs  down  the  centre  of 
the  carriage,  to  give  increased  light  and  air. 
Two  six- wheeled  bogies,  placed  36ft.  apart, 
rapport  the  carriage,  the  weight  being  taken 
by  16  elliptical  springs,  placed  on  swing 
beams,  and  four  strong  spiral  springs  between 
bogie  frame  and  the  side  beams.  Mansell's 
patent  wheels  are  used,  and  the  Westmghouse 
automatic  air-brake  is  so  applied  as  to  act  on 
four  wheels  of  each  bogie.  They  are  certainly 
verv  handsome  carriages,  and  we  hope  will 
prove  safe  and  comfortable. 

Captain  Tyler,  in  his  report  on  the  Eirkstall 
accident  on  the  Midland  Railway,  says  that  the 
lino  is  professedly  worked  on  the  block  system, 


but  the  "  interval  of  space "  was,  by  the 
arrangements  at  the  place  mentioned,  reduced 
to  15  yards.  He  says  that  the  driver  was  no 
doubt  to  blame  for  not  having  his  train  better 
in  hand,  but  it  is  necessary  to  lay  the  greater 
stress  on  this  case  because  it  is  the  third  within 
the  last  few  months  in  which  collisions  have 
occurred  on  the  Midland  from  the  same  cause 
— viz.,  reducing  the  interval  of  space  in  block 
working  to  either  the  thickness  of  the  signal- 
post  or  a  few  yards  beyond  it.  He  points  out, 
however,  that  if  the  driver  had  had  con- 
tinuous brakes  under  his  own  control,  he 
would  have  been  able  to  have  avoided  the 
collision. 

From  the  reports  of  the  inspectors  of 
factories  we  find  that  in  the  half-year  ending 
with  October  last  165  persons  were  reported 
to  them  as  killed  by  accidents,  and  3,142  in- 
jured, 1,006  severely. 

At  St.  Petersburg  there  is  a  physical  society 
which  Bome  time  ago  nominated  a  commission 
to  examine  into  the  phenomena  of  spiritualism. 
After  a  long  inquiry  the  commission  has  re- 
ported that  the  "  manifestations "  proceed 
from  unconscious  movements,  or  from  con- 
scious imposture,  and  the  spiritual  doctrine  is  a 
superstition.  It  is  evident  the  commissioners 
were  not  "  true  believers." 

At  the  annual  meeting  of  the  Royal  Institu- 
tion, on  Monday  last,  the  report  of  the  com- 
mittee of  visitors  was  read  and  adopted.  The 
prosperity  of  the  Institution  continues;  the 
stock  Bold  out  in  order  to  rebuild  And  furnish 
the  laboratories  has  been  more  than  replaced, 
and  altogether  the  Institution  is  in  a  flourish- 
ing condition.  The  officers  were  elected  for 
the  ensuing  year,  and  thanks  were  voted  to 
the  president,  secretary,  and  treasurer,  to  the 
committees  of  managers  and  visitors,  and  to 
the  professors  for  their  services  to  the  Institu- 
tion during  the  past  year. 

Experiments  have  lately  been  made  in  Berlin 
(we  learn  from  the  Deutsche  Industrie  Zeitung) 
on  an  apparatus  or  costume  for  firemen,  the 
invention  of  a  Swede,  M.  Oestberg.  This  con- 
sists of  two  envelopes — the  inner  made  of 
caoutchouc,  the  outer  of  English  leather.  The 
head  is  covered  with  a  helmet  similar  to  that 
worn  by  divers,  and  having  two  openings  oppo- 
site the  eyes.  A  piece  of  tubing  connected 
with  the  girdle  conveys  both  air  and  water. 
The  air  hose,  fed  by  two  bellows  is  within  the 
water  hose,  and  conveys  air,  cooled  to  the  tem- 
perature of  the  water,  to  within  the  inner 
envelope,  blowing  it  out  and  escaping  by  the 
two  small  holes  opposite  the  eyes.  By  this 
means  not  only  is  air  constantly  supplied  to  the 
fireman,  but  smoke  and  flame  are  kept  out  from 
the  parts  about  the  eyes.  The  water  hose 
divides  behind  into  two  parts,  one  of  which  is 
used  in  applying  water  to  extinction  of  the 
fire,  while  the  other  passes  into  the  outer  en- 
velope of  the  costume,  traverses  its  exterior  in 
numerous  small  canals,  and  surrounds  the 
whole  apparatus  with  a  circulating  layer  of 
water.  Valves  for  regulating  the  air  and  water 
currents  are  arranged  at  suitable  parts.  In 
the  experiments  mode  the  apparatus  fully  vin- 
dicated its  claims.  In  a  square  of  burning 
wood-piles,  giving  out  a  heat  which  was  un- 
bearable by  an  ordinary  bystander  at  a  distance 
of  less  than  twenty  paces,  the  fireman  was  able 
to  remain  for  twenty  minutes.  The  apparatus 
ia  supplied  by  the  firm  of  Brandt  and  Naw- 
rocki,  in  Berlin. 

The  measurement  of  the  amount  of  ozone  in 
the  atmosphere  is  now  become  a  matter  of 
some  importance  from  a  meteorological  point 
of  view ;  and  in  many  observatories  the  indi- 
cations of  the  ozonoscopic  papers  have  ac- 
quired nearly  equal  value  with  those  of  the 
barometer,  in  prevision  of  weather.  Still,  the 
comparison  by  means  of  these  papers  is  to 
some  extent  arbitrary  and  uncertain ;  and  M. 
Marie  Davy  has  been  seeking  to  improve  on 
the  method,  by  getting,  on  the  one  hand,  a  re- 
agent so  sensitive  that  the  air,  traversing 
rapidly  a  small  quantity  of  it,  will  be  com- 
pletely deprived  of  its  ozone,  and,  then,  for 
determining  this  ozone,  a  reagent,  which  will 
show  the  slightest  trace  of  it.  He  associates 
the  rapidity  of  action  of  iodide  of  potassium 
with  the  stability  of  arsenical  action ;  mixing 
pure  iodide  with  arsenite  of  'fotash  in  the 


dabbling  apparatus  through  which  the  air  is 
passed  by  means  of  a  trompe.  (For  further 
details  we  must  refer  to  Comptes  Bendus.)  Ob- 
servations were  made  by  this  method,  in 
March,  at  Montsouris ;  and  grouping  together 
the  night  determinations  on  the  one  band,  and 
those  of  the  day  on  the  other,  the  average  of 
the  former  (from  15th  to  31st  March)  is  found 
to  be  076  mg.  per  100  cubic  metres  of  air,  that 
of  the  latter  I'lS  mg. 

A  brochure  has  lately  been  published  by  M. 
Gonezel,  of  Nantes,  "On  Sea  Birds,  their 
Utility  as  regards  Navigation  and  Fisheries." 
He  inquires  into  the  causes  of  disappearance 
of  sea  fowl  from  the  French  coasts.  The 
shooting  of  them  is  permitted  all  the  year 
round,  and  no  attention  is  given  to  destroying 
the  birds  which  prey  on  them ;  morever  the 
fishermen  collect  larga  quantities  of  eggs  in 
the  hatching  season,  to  make  omelettes. 
There  are  rocks  and  islets  on  which  more  than 
500  eggs  will  thus  be  removed  in  one  day.  The 
sea  fowl  acta  beneficially  by  feeding  on  the 
dehris  of  fishes  thrown  upon  the  shore,  and 
which  would  otherwise,  in  time,  become 
centres  of  infection.  Its  presence  warns  the 
navigator  of  the  nearness  of  land,  and  the 
presence  of  rocks  not  indicated  by  lighthouses, 
also  of  bad  weather.  It  reveals  to  the  fisher- 
man the  banks  where  fish  are  to  be  had,  and 
particular  kinds  of  fowl  announce  particular 
kinds  of  fish.  It  is  a  mistake,  then,  M. 
Gonezel  thinks,  to  class  gulls,  and  the  greater 
number  of  palmipedes  among  injurious 
animals.  They  certainly  eat  fish,  but  in  small 
quantities  relatively  to  the  whole  maritime 
production. 

It  is  a  familiar  fact  that  the  co-efficient  of 
friction  between  the  wheels  of  locomotives  and 
the  rails  varies  to  a  very  large  extent  (from 
i  to  -rV)  according  as  the  rails  are  dry,  or  moist 
with  rain,  snow,  &o.  The  usual  remedy  of 
strewing  sand  on  the  rails  when  they  are  wet 
is  objectionable  in  many  ways.  An  engineer 
on  one  of  the  Hungarian  railways,  M.  Hein- 
rich,  has  lately  patented  a  new  method,  con- 
sisting simply  in  ejecting  hot  boiler  water  on 
the  rails  through  a  small  pipe  before  the 
driving-wheel.  The  liquid  cleans  the  rail  and 
immediately  dries,  and  the  following  wheel  has 
its  full  adhesion  restored  to  it.  The  results  of 
experiments  made  with  this  method  show  that 
it  is  decidedly  economical.  It  has  been  working 
well  for  more  than  a  year  on  some  of  the  Hun- 
garian lines. 

In  the  Annales  de  Chimie  et  de  Physique,  M. 
Tisserand  has  an  interesting  article  on  the 
action  of  cold  on  milk  and  the  products  ob- 
tainable from  it.  Among  other  results,  he 
states  (1),  that  the  separation  of  the  cream  is 
nearly  complete  at  the  end  of  one  hour,  when 
the  milk  has  been  cooled  to  2°  C. ;  (2),  that 
five  to  six  hours  are  necessary  to  obtain  the 
maximum  layer  of  cream,  when  the  milk  is 
cooled  to  4°  or  5°,  and  nine  hours  for  T  or  8° ; 
(3),  that  for  milk  kept  at  15°,  24  hours  are 
necessary  for  the  full  yield  of  cream,  and  27  or 
28  hours  with  higher  temperatures.  The  effect 
of  cold  is  thus  explained.  In  formation  of 
cream  tho  fatty  globules  rise  in  virtue  of  the 
difference  of  their  density  with  that  of  the 
serum.  When  the  milk  is  brought  to  a  low 
temperature  the  serum  contracts  and  its 
density  increases,  the  globules  harden,  and  the 
microscope  shows  no  appreciable  change  in 
their  volume;  hence  their  ascensional  force 
increases,  also  their  velocity  upwards.  The 
maximum  of  density  of  pure  milk  M.  Tisserand 
finds  to  be  situated  a  little  below  zero,  at  about 
-  0-3°,  and  its  mean  coefficient  of  cubical  dila- 
tation between  zero  and  22°  ia  0  0003572727. 

Among  the  other  papers  in  this  number  of 
the  Annales  is  one  by  M.  Barbier  "  On  Fluoreae 
and  its  Pyrogen ised  Carburets ;"  he  describes 
a  number  of  new  compounds  he  has  met  with 
in  his  researches.  MM.  Troostand  Hautefeuille 
contribute  a  paper  on  "  Silicium,  and  some 
of  its  Compounds,"  and  M.  Rosenstiehl  has  a 
memoir  "  On  the  Colouring  Matter  of  Madder, 
and  its  Artificial  Substitutes." 

In  the  course  of  quarrying  operations  on  the 
hill  of  Cravanches,  3  kilometres  from  Belforfc* 
few  weeks  ago,  a  human  station  of  the  age  o» 
polished  stone  was  discovered  in  some  grottoes 
formed  by  a  fault  at  the  contact  of  juraeou 
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limestone  with  the  transition  strata  of  Salbert. 
Numerous  human  skeletons  were  found  in- 
crusted  in  a  formation  of  stalagmites,  and  ac- 
companied with  pottery  and  instruments  of 
•tone  and  bone.  These  grottoes  are  thought 
to  have  been  used  latterly  as  a  place  of  sepul- 
ture. The  stalls,  of  which  about  a  dozen  were 
taken  out,  were  of  mesocephalic  type,  and 
evidently  belonged  to  a  fine-looking  race,  with 
high  forehead  and  facial  angles  well  developed. 
Remains  of  roe,  deer,  and  wolf  were  also  met 
with  in  the  place,  and  among  the  instruments 
were  knives  and  arrow-heads  of  silicium,  flat 
rings  of  serpentine,  bone  poignards,  deer-horn 
knives,  4c,  besides  various  vases.  Further 
interesting  discoveries  are  anticipated  in  this 


In  a  communication  to  the  French  Academy, 
1L  Amagat  describes  researches  he  has  recently 
made  on  the  elasticity  of  air  under  weak  pres- 
sures; he  arrives  at  the  conclusion  that  it 
follows  Mariotte's  law. 

The  series  of  colouring  matters  derivable 
from  tar  products  appears  to  be  by  no  means 
exhausted ;  and  now  there  is  a  prospect  of  quite 
m  large  a  series  of  derivatives  which  will 
Ratify,  not  the  eye,  but  smell  and  taste.  In 
the  technical  production  of  salicylic  acid  from 
carbolic  acid,  the  possibility  was  afforded  of 
obtaining  artificial  oil  of  winter-green  and 
other  allied  pleasant-smelling  compounds ;  and 
it  is  now  found  possible  to  obtain  the  principle 
of  vanilla,  or  vanillin,  artificially  from  a  tar 
product.  In  a  paper  to  the  German  Chemical 
8ociety,  M.  Beimer  reports  that  he  has  pro- 
duced vanillin  from  the  guiaool  contained  in 
beech  tar  creosote.  He  has  been  able  to  effect 
this  through  discovery  of  a  reaction  that  is 
common  to  all  phenols  (or  creosote-like  consti- 
tuents of  tar)  in  which  the  aromatic  aldehydes 
are  formed  from  them. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Bricks  from  J apan.— For  some  time  past  bricks 
hare  been  exported  from  Japan  to  America,  but 
owing  to  s  duty  of  20  per  cent,  being  charged  the 
trade  has  been  limited.  Last  week  a  cargo  of  bricks 
of  Japanese  manufacture  was  placed  as  an  ex- 
periment on  the  London  market,  the  result  being 
that  the  cargo  was  instantly  bought  up  and  large 
orders  for  future  supplies  were  given  by  several 
leading  contractors  and  west-end  builders.  The 
bricks,  which  can,  according  to  pleasure,  be  made  of 
soy  shape,  size,  or  colour,  are  said  to  be  consider- 
sbly  harder  than  those  of  home  production,  whilst 
for  ornamental  facings  patterns  of  every  description 
are  manufactured.  It  is  stated  that  this  first 
venton  was  at  the  instigation  of  one  of  the  young 
Japanese  sent  over  by  the  Mikado  to 'be  educated  in 
this  country  at  the  expense  of  his  Government. 

▲  German  Torpedo  Boat. —  The  German 
papers  announce  the  launching  of  the  "offensive 
torpedo  steamer "  Uhlan  from  the  Stettin  Engine 
Company's  Docks.  This  vessel  will  receive  a  torpedo 
charged  with  dynamite,  to  be  carried  on  a  10ft.  ram 
lying  deep  under  the  water  line,  which  torpedo  is  to 
explode  on  contact  with  the  hostile  ship.  To  protect 
the  torpedo  boat  from  the  results  of  the  discharge 
of  its  own  torpedo,  the  vessel  is  built  with  two  com- 
plete foreparts,  sliding  one  within  the  other,  and 
having  a  considerable  extent  of  intermediate  space 
between  them.   This  space  is  filled  with'  a  tongh 
and  elastic  material  (cork  and  marine  glue),  and 
thus,  if  even  the  bows  were  carried  off,  there  would 
be  a  second  line  of  resistance.   The  object  of  the 
Suing  is  to  act  like  a  buffer,  deadening  the  blow  and 
protecting  the  stem.   Another  striking  feature  is 
we  great  power  of  the  engines,  the  Uhlan  carrying 
an  engine  of  1.000  indicated  horse  power.  The 
■team  is  supplied  by  Belleville's  tubular  generator. 
The  vessel,  in  fact,  is  all  engine,  only  a  very  small 
■pace  being  left  for  coal  and  crew.  The  great  power 
of  the  engines  is  necessitated  by  two  circumstances. 
In  the  first  instance,  the  steamer  has  to  proi»elled 
at  a  maximum  speed,  and  then  it  has  a  very  deep 
«rasght,  so  as  to  offer  but  little  scope  to  projectiles. 
Ia  the  next  place,  the  greatest  facility  of  steering 
or  maaosuvring  had  to  be  attained ;  hence  the  pro- 
portion of  width  to  length-Soft,  to  70ft.   In  order 
tosave  the  crew  at  the  worst,  a  raft  has  been  con- 
strncted,  which  is  fitted  with  the  above  mixture  of 
cork  and  marine  glue,  and  is  placed  near  the  helm. 
When  the  Uhlan  enters  upon  action  the  dynamite 
oartridgs  is  to  be  fixed  by  divers  at  the  point  of  the 
nun.  The  rudder  is  then  to  be  fixed,  and  the  crew 
J«to open  a  wide  port  on  the  ship's  side,  and  with 
•hetr  raft  jump  into  the  water.    The  steamer  is 
then  allowed  to  rush  forward  and  burstjts  cartridge 
on  the  enemy's  armour.   The  crew,  however,  are  to 
hold  on  the  torpedo  boat  by  a  line,  whilst  they  are 
***ninff  the  result  of  the  explosion,  and  in  case 
»*r  boat  is  not  hurt  they  are  to  board  it  again,  in 
°™*r,  u  necessary,  to  repeat  the  manoeuvre.  The 
Pnos  of  this  torpedo  boat  Sabout  430,000. 


LETTERS  TO  THE  EDITOB. 


[W*  At  not  held  ovntUu  rmponrikU  for  tU  •pinion*  of 
<mr  OOtresfendenfr.  TK*  Editor  r—p*ctfuUy  rtqnmU  that  ail 
oommuntoattoae  should  b*  drawn  up  as  britfly  a«  pe—ftto.] 

AU  communications  should  be  addrmtd  to  th»  Editor  of  th« 
Evousk  MxcBuanc,  51,  Tavittockstrtl,  Oo%mt^arim, 

AU  dteous*  and  Peetajlee  OrtUrt  to  b*  made  poyaMs  to 
J.  PaSSMOU  Howards. 

•,•  In  order  tofacUitatt  reference,  Corr—pondtnU,  when 
rpeaking  a/  any  LtHtr  previously  inserted,  will  oftUae  by 
Mentioning  the  wamosr  of  the  Lector,  as  wed  as  the  par*  on 
which  it  appears. 

"  I  would  have  everyone  write  what  he  knows,  and  as 
much  as  he  knows,  but  no  mere it  aad  that  not  in  this 
only,  bat  in  all  other  subjects:  For  such  a  person  may 
have  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  er  iu<ih  a  fountain,  that  as  to 
ether  things,  knows  no  mere  than  what  everybody  does, 
and  yet,  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physicks  i  arias 
from  whence  great  inoonTenienoea  derive  their  original." 
— Hentaiene's  Xssav*. 

ERBATA— THE  INCLINATION  OF  THE 
BABTH'S  AXIS— OCOULTATION  OF  4.7 
GBMINORUM  ON  APBIL  1— HAS  THE 
MOON  AN  ATMOSPHERE  P- PROJEC- 
TION OF  STABS  ON  THE  MOON'S 
LIMB  DURING  OOCULTATION8  — 
STABS  IN  THE  NEIGHBOURHOOD  OP 
VENUS-GRAVITATION  AND  WEIGHT 
—THE  LIMITS  OF  THE  ATMOSPHEBE 
—THE  TEMPERATURE  OP  SPAOE- 
BODB'S  LAW  AND  THE  PLANET 
NEPTUNE— TEST  FOB  A  2 J -IN OH  OB- 
JECT-GLASS. 

[106*7.]— I  mat  as  well  correct  two  misprints  in 
my  reply  to  query  25712,  which  appear  in  column  1 
of  p.  147.  The  first  occurs  in  the  fourth  line  of  the 
paragraph,  where,  "  at  the  true  South  point,"  ap- 
pears for  *'  as  the  true  South  point ;"  while  three 
lines  lower  "  (15th) "  is  printed  where  (penning  the 
sentence  on  Good  Friday)  I  wrote  14th. 

Without  entering  into  the  question  raised  by 
"  Alpha  Omega"  in  letter  10786  (p.  148),  as  being 
rather  ont  of  my  depth ;  I  would  just  point  out  that, 
while  it  is  true  that  at  promt  the  North  pole  of 
the  earth  is  turned  away  from  the  Sun  at  the  time 
when  we  are  in  Perihelion,  yet  that  some  12,000 
years  ago  this  condition  of  things  was  exactly  re- 
versed, and  our  Northern  hemisphere  was  tilted 
from  the  Sun  at  the  time  of  Aphelion.  If  "Alpha 
Omega"  will  turn  back  to  p.  196  of  Vol.  XXI.,  be 
will  find  (in  connection  with  the  description  of  the 
phenomenon  of  the  Precession  of  the  Equinoxes)  a 
sucoinct  account  of  the  causes  which  operate  in  pro- 
ducing the  conical  motion  of  the  Earth's  axis,  aad 
see  bow  and  why  this  is  the  case. 

Mr.  Langdon  (query  25807,  p.  159)  can  only 
attribute  superhuman  mathematical  powers  to  me 
should  he  really  conceive  that  I  can  inform  him  what 
his  "  geographical  position  is "  from  the  simple 
intimation  that  he  failed  to  see  the  occulta tion  of  a 
star  which  was  predicted  to  occur  at  Greenwich. 
Turning  back  to  the  elements  of  the  particular 
oeoultation  to  which  his  query  relates  (that  of  47 
Geminorum  on  April  1st),  I  find  that  it  was  calcu- 
lated that,  as  viewed  from  Greenwich,  the  Southern 
limb  of  the  Moon  would  just  graze  or  pass  over  the 
Star  ;  so  that  all  I  gather  from  my  querist's  data  is 
that  his  place  of  observation  must  be  situated  to  the 
South  of  Greenwich.  In  saving  this  I  am,  of  course, 
assuming  the  Nautical  Almanac  prediction  to  be 
rigidly  correct.  My  querist  is  quite  right  as  to  the 
non-appearance  of  47  Geminorum  in  Proctor's 
small  atlas.  It  should  be  placed  in  Maps  TV.  and 
VI.  a  very  little  below  and  to  the  right  of  the  star 
marked  "S1037B." 

It  might  prove  instructive  if  "  Dr.  H.  M.  M." 
Getter  10816,  p.  173)  would  give  us  bis  idea  as  to  the 
exact  nature  of  that  atmosphere  which  he  asserts 
that  the  Moon  "  cannot  possibly  be  without."  Does 
he  imagine  it  to  consist  of  the  vapour  of  granite, 
porphyry,  or  tufa,  or  anything  of  tnat  sort,  exhaled 
on  the  lighted  side  of  our  Satellite  (and,  ex  necessi- 
tate, condensed  on  the  dark  side),  or  what  P 

With  regard  to  query  25827  (p.  185),  it  is  un- 
doubtedly true  that  observers  have  seen  stars  appa- 
rently projected  upon  the  limb  of  the  Moon,  but  it 
is  worthy  of  remark  that  recent  cases  of  such 
observations  are  excessively  rare,  and  that  their 
infrequency  would  seem  to  go  almost  pari  passu 
with  the  improvement  in  the  telescope.  Moreover  it 
is  a  notable  fact  that,  when  this  phenomenon  used 
to  be  witnessed,  it  was  nearly  always  in  connect'on 
with  Aldebaran  or  some  other  red  star ;  a  fact 
which  would  appear  to  point  to  its  optical  origin.  In 
connection  with  the  concluding  portion  of  the  ques- 
tion I  would  merely  say  that  all  that  Sir  John 
Herschol  would  seem  to  indicate  in  the  sentence 
quoted  by  "Aconite"  is  the  bare  possibility  of  a 
star  shining  through  a  wedge-shaped  valley  in  one  of 
the  range  of  mountains  on  the  Moon's  periphery, 
and  certainly  not  anything  in  the  nature  of  a  hole 
or  tunnel  through  her  solid  body.  J 


The  two  clusters  of  stars  with  which  Venus 
formed  a  triangle  on  the  night  of  April  16th  (and  with 
reference  to  which  "  On  Trier  "puts  query  25850  on 
p.  185)  are  the  Hyades  and  the  Pleiades,  both  in  the 
constellation .  Taurus— the  Pleiades  forming  the 
right-band  group  and  the  Hyades  the  left.  The 
most  conspicuous  star  in  the  Hyades  is  the  very 
one,  Aldebaran,  to  which  I  have  referred  in  the  pre- 
ceding reply.  If  "  Ourrier  "  has  access  to  Vol.  X. 
of  the  English  Mechanic  be  will  find  a  map  of 
Taurus  on  p.  64.  If  not,  and  be  takes  any  interest 
in  the  Stellar  Vault,  he  should  get  "Proctor's 
Smaller  Star  Atlas,"  when  in  Map- 4  he  will  find  an 
elaborate  delineation  of  that  part  of  the  sky  to 
which  his  query  refers. 

Would  it  be  too  much  trouble  for  "  G.  E.  C." 
(query  25866,  p.  185)  to  refer  to  p.  196  of  Vol. 
XXI.  P 

I  am  not  familiar  with  the  reasoning  by  which 
Mr.  Matthieu  Williams  "  proves  that  the  atmosphere 
must  extend,  increasing  in  tenuity,  to  an  indefinite 
distance,"  as  stated  in  query  25882,  p.  186,  although 
I  think  I  see  ray  way  to  that  conclusion  were  air 
only  imponderable.  The  whole  mass  of  evidence, 
however,  wonld  certainly  appear  to  me  to  point  to 
the  definite  limitation  of  our  aerial  envelope.  Im- 
primis (as  every  one  who  has  ever  seen  a  barometer 
is  aware)  it  has  weight.  Evidently,  then,  there 
must  be  an  elevation  at  which  its  elasticity — or 
tendency  to  expand  upwards— is  exactly  balanced  by 
its  gravitating  tendoncy  downwards.  But,  besides 
this,  if  it  extended  indefinitely  into  space,  the  Moon 
and  the  planets  wonld  appropriate  it  by  their 
attraction  ;  and,  as  astronomers  well  know,  there  ia 
not  a  vestige  or  trace  of  such  a  thing  on  our  satellite. 
The  phenomenon  of  twilight  affords  us  the  means  of 
approximately  computing  the  height  of  the  atmo- 
sphere ;  and,  assuming  it  to  last  until  the  Sun  is  18° 
below  the  horizon,  such  height  may  be  shown  to  be 
(roughly)  about  50  miles. 

I  "  notice  "  query  25883  (p.  186),  as  requested  by 
"  C.  W.  H.,"  merely  to  remark  tnat  I  hare  investi- 

fated  the  qnestion  involved  in  it  mnch  too  super- 
oially  to  give  an  opinion  upon  it.  Moreover,  there 
is  one  part  of  the  query  which  appears  to  me  some- 
what ambiguous,  inasmuch  as,  as  I  read  it,  it 
would  appear  to  imply  that  space  is  warmed  by  the 
Sun.  I  may,  however,  derive  this  impression  solely 
from  my  own  lack  of  apprehension.  I  have  no 
details  at  hand  of  the  experiments  whence  Hopkins, 
Ponrier,  and  Pouillet  respectively  derived  their 
estimations  of  the  cold  of  space ;  but  I  know  that 
their  results  differed  very  widely  indeed.  I  should 
moreover  add  that  at  the  plaee  whence  I  write  I  have 
no  means  of  referring  to  Sir  John  Heraobel's  Out- 
line*, and  am  consequently  ignorant  apropos  of 
what  the  words  quoted  by  your  correspondent 
appear. 

It  is  only  necessary  to  say,  with  regard  to  query 
25884  (p.  186),  that  the  so-called  "  Bode's  law"— 
which  is  really  that  of  Titius— breaks  down  utterly 
in  the  case  of  Neptune,  and  that,  as  to  the  practical 
aid  it  rendered  to  Adams  and  Le  Verrier,  it  was 
probably  equivalent  to  that  which  a  man  might 
derive  from  the  information  that  the  address  of 
some  one  of  whom  he  was  in  search  was  "  England." 

I  think  that  "  Cephas  "  (query  25886,  p.  186)  will 
find  49  Leonis  a  fair  test  for  his  object-glass. 
Reference  to  back  indices  will  give  him  numerous 
others.  By  all  means  let  him  employ  a  Huyghenian 
eyepiece.  A  single  lens  only  defines  in  the  very 
middle  of  its  indefinite  field,  and  ia  troublesome  to 
work  with  in  every  way. 

A  Fellow  of  the  Royal  Astronomical  Society. 

THE  SATELLITES  OF  URANUS  AND 
EXTRAORDINARY  EYESIGHT. 

[10848.]— At  the  last  meeting  of  the  Boya 
Astronomical  Society  a  paper  was  read  in  which  it 
was  stated  that  a  gentleman  in  Inland  bad  lately 
made  several  observations  of  the  satellites  of  Uranus, 
using  a  refractor  of  only  4'9in.  aperture. 

If  no  mistake  has  been  made  here  (and  it  really 
seems  that  there  has  not),  the  observer,  Mr.  Ward, 
must  be  gifted  with  the  most  extraordinary  eyesight 
that  has  ever  been  heard  of,  not  even  excepting  that 
of  Mr.  Dawes.  By  what  I  gathered  from  the  paper, 
it  seemed  that  the  two  outer  satellites  had  been 
often  seen,  and  no  mention  was  made  of  hiding  the 
planet  during  the  observation. 

My  own  eyesight  is  fairly  good.  I  have  counted 
eleven  stars  in  the  Pleiades,  and  seen  and  Lyras 
as  a  double  star  with  the  naked  eye ;  moreover,  I 
have  bad  some  practice  at  making  telescopic  obser- 
yations,  more  or  less,  for  the  last  nine  years ;  but 
on  a  remarkably  clear  night,  and  observing  with 
my  equatorial  of  8in.  aperture  (the  object-glass  by 
Alvan  Clark),  no  satellites  were  visible  until  I  hid 
the  planet  behind  a  dark  bar  in  the  field,  and  then  I 
could  see  the  fourth  satellite  plainly  enongh  ;  but, 
whenever  the  planet  was  brought  into  full  view  the 
satellite  disappeared,  but  I  found  that  I  could  still 
keep  the  satellite  in  sight  when  a  very  small  portion, 
indeed,  of  the  planet  was  allowed  to  show  beyond  the 
edge  of  the  bar.  ,  ...  . 

In  this  way,  perhaps,  measures  might  be  obtained 
of  the  3rd  and  4th  satellites  with  a  double  image 
micrometer,  which  requires  no  illumination. 
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When  I  bare  been  observing  Uranus  the  3rd 
i atellite  bas  been  too  near  the  planet  to  he  visible, 
but  when  its  distance  approaches  30",  I  think  it 
likely  that  it  will  be  visible  in  my  instrument,  bat 
I  feel  sure  that  the  1st  and  2nd  are  beyond  me,  with 
my  present  means,  altogether. 

In  the  great  refractor  at  Washington,  with  an 
apertnre  of  26in.,  according  to  Professor  Newcomb 
all  the  satellites  disappear,  when  within  10"  of  the 
planet. 

Them.uestion  of  eyesight  must  be  one  of  consider- 
able interest  to  all  those  who  are  in  the  habit  of 
using  optical  instruments,  and  this  seems  to  be  a 
most  extraordinary  instance  of  keen  vision. 

I  hope  this  observer  may  be  induced  to  write  to 
the  English  Mechanic,  and  let  its  readers  know 
whether  by  subsequent  observations  he  has  been  able 
to  satisfy  himself  that  the  satellites  of  Uranus  have 
really  been  seen. 

The  three  stars  between  i1  and  i2  Lyras  (besides 
the  9th  mag.  and  the  two  debilissima,  13th  mag.), 
should  be  quite  easily  seen  by  him  and  the  5th  star 
of  C  Persei,  with  about  1  tin.  aperture. 

To  such  eyesight,  what  wonders  among  the 
nebulae  would  not  such  telescopes  as  those  of  Lord 
Eosse  reveal  ?  E.  <J.  L.,  F.R.A.S. 

Sussex,  April  24th. 


e  ORIONIS. 
[10849.}— I  have  just  seen  "  W.  O.  P.'s  "  letter 
(10707),  and  also  two  others  (10782  and  10784) 
in  yonr  nnmber  for  April  21st.  Since  the  beginning 
of  this  year  I  have  examined  9  Ononis  very  nearly 
every  fine  night.  In  turning  over  my  results  I  find 
two  nights  on  which  I  certainly  glimpsed  the  5th 
star.  The  two  nights  in  question  were  the  28 
January  and  22nd  March ;  the  latter  was  the  finest 
night  I  have  ever  had.  A  friend  of  mine  also  on 
on  the  28th  January  saw  the  5th.  My  telescope  is 
a 3in.  achromatic.  T.  X!.  E. 


n  GEMINORUM— MLRA  CETI. 

[10650.}— Since  writing  letter  10449  (p.  583),  my 
suspicion  of  variation  in  *  Gem  in  or  nm  has  been 
confirmed  in  Nature  of  February  24, 1876,  where  it 
is  stated  that  "  the  variability  of  this  star  was 
detected  by  Schmidt  in  1865,  and  has  since  been 
confirmed  by  Schdnfeld,"  the  period  being  about 
229  days,  with  "variation  between  extremes  of 
3.2m.  and  4.2m."  This  fact  I  was  not  aware  of 
when  writing  my  former  letters.  The  star  which 
was  notably  inferior  to  it  Geminorum  at  the  end  of 
December,  1875,  is  now  but  slightly  less  than  that 
star,  aB  stated  by  "  F.  K.  A.  S."  In  the  English 
Mechanic  of  March  10th  (just  received). 

In  my  letter,  »  Cygni  was  a  misprint  for  8  Cygni. 

It  may  interest  some  of  yonr  readers  to  know 
that,  during  the  late  maximum,  Mira  Ceti  did  not  at 
any  time  exceed  3im.  (it  was  about  2Jm.  at  the 
maximum  last  year).  The  maximum  seems  to  have 
occurred  on  or  about  the  3rd  February,  when  it 
about  equalled  ■  Pisoium.  Since  then  its  light  has 
diminished  very  little,' as,  when  last  seen,  on  the 
17th  March,  it  was  still  about  equal  to  i  Ceti  (4m.). 

Punjab,  India,  4th  April,  1876.      J.  12.  Gore. 


DOUBLE  LUNAR  RAINBOW. 

ri0851.)-lN  letter  10530  "T.  D.  S."  writes  from 
Adelaide,  S.  Australia,  in  regard  to  a  double  lunar 
rainbow,  asking  if  any  such  have  been  before  re- 
corded. The  same  day  that  I  received  the  paper  I 
was  reading  Schiller's  "  Wilhelm  Tell,"  Act  II., 
scene  2nd ,  where  Win  kelried  exclaims  to  Meier  (stand- 
ing on  the  banks  of  the  lake)  :— 

14  Ha,  seat ;  seht  dorthin  ;  seht  ihr  nichts. 

"Meier.— Was  denn?  Ja,  wahrlicb  ;  ein  Regen- 
bogen  mitten  in  dor  Nacht. 

"  Melchthal.— Es  iat  des  Licht  des  Mondes,  das 
ibn  bildet. 

"  Von  dkb  Flue. — Das  iat  ein  seltsam  wunder- 
barea  Zeichen ;  es  leben  Yiele  die  das  nioht  geseh'n. 

"Sewa.  —  Er  ist  doppelt,  seht,  ein  blasserer 
steht  driiber,"  Ac.,  &c. 

It  does  not  seem  as  if  Schiller  would  have  pot  this 
in  unless  he  had  known  that  such  a  thing  bad  been 
seen,  and,  as  he  was  a  friend  of  Humboldt,  be  might 
have  received  bis  information  from  bim. 

F.  H.  Chapin. 

Hartford,  Conn.,  U.S.,  April  12,  1876. 

DISTANCES  OF  8ATELLITE8. 
_  [10852.J— The  following  series  are,  I  think,  suffi- 
ciently curious  to  be  worth  noting.  In  trying  to 
find  what  constant  number  added  to  an  arithmetical 
series  would  give  the  distances  of  Jupiter's  satellites, 
an  idea  crossed  my  mind  whioh  is  worked  out 
below.  Write  the  following  series,  arithmetical 
and  geometrical,  add  the  corresponding  terms  to- 
gether, and  also  add  4  to  each  ;  divide  the  terms 
thus  obtained  by  2,  and  the  result  gives  very  nearly 
the  distances  of  Jupiter's  satellites  in  semiduuneters 
of  the  primary. 
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Distances     according  1 
to  Dunkin's  Lardner  / 

6  0  . 

.  96  . 

.  15  4  . 

.  26 

A  similar  arrangement  gives  a  result  which  moro 
or  less  approaches  the  true  di«tanoes  of  Saturn's 
satellites,  as  given  by  Proctor  ("  Saturn,"  p.  63). 
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9 

135 
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71 

True  ] 
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4  5  13  6  38 

814  1137  26-36  31K 

7660 

The  same  idea  applied  to  the  satellites  of  Uranus. 

t      ii.     m.  iv. 


7     ...  14     ...  21     ...  28 
7     ...  14     ...  28     ...  56 
10     ...  10     ...  10     ...  10 


2  ...  24     ...  38     ...  59 


94 


12     ...  19     ...  29  5  ...  47 
Real  distances  ...  12  3  ...  17  1  ...  281  ...  37  6 

Can  any  one  give  a  regularly-constructed  series 
•hich  gives  a  closer  approximation  in  each  case  '< 


H.  E.  A. 


GRATIFYING. 

[10853.1—1  shall  feel  much  obliged  if  you  will 
kindly  allow  the  query  I  send  to  appear  in  the 
English  Mechanic.  It  is  most  gratifying  to  me, 
as  an  old  reader  of  the  Mechanic,  to  be  able  to 
tell  you  that  yonr  valuable  periodical  (I  do  not 
intend  this  as  flattery)  penetrates  even  to  this 
remote  region  of  the  Baltic  Provinces.  The  St. 
Petersburg  bookseller  who  supplies  me  sends  several 
copies  to  English  mechanics  residing  at  a  town 
called  Narva,  some  40  versts  from  here,  where  there 
are  large  spinning  mills  running.  These-  mills  are 
managed  entirely  by  Englishmen,  of  whom  there  is 
a  small  colony.  Bass's  ale,  Huntley  and  Palmer's 
biscuits,  and  the  English  Mechanic  seem  to  be 
ubiquitous.  Griffin. 

Grafskoia  Gora,  near  Yambourg, 
Government  of  St.  Petersburg, 
10  i22)  April,  1876. 


MOTION. 

[10851."}— Mt  best  thanks  are  due  to  "Aletbeus" 
for  the  very  courteous  manner  in  which  he  deals 
with  my  letter  (10728),  and  for  the  trouble  which 
he  takes  to  refute  my  humble  attempt  to  criticise. 
But  I  think  I  will  prove  satisfactorily  that  at  least 
two  of  his  assertions  are  quite  untenable,  and  also 
both  explain  and  justify  a  sentence  used  by  ine 
which  he  considers  to  be  inexplicable  and  unjustifi- 
able. 

Firstly,  "Aletheus"  states  "the  definition  of 
motion  must  exclude  all  reference  to  matter,"  and 
in  explanation  of  this  he  says : — "  In  support  of 
my  opinion  it  may  be  stated  that  it  is  possible  to 
conceive  the  existence  of  motion— not,  it  is  true,  as 
absolutely  and  totally  independent  of  matter,  but 
under  circumstances  where  material  body  is  appa- 
rently absent."  It  will  appear  obvious  to  the  most 
casual  observer  that  the  apology  is  entirely  at 
variance  with  the  statement  and  the  truth  of  this 
is  proved  in  the  following : — Let  a  represent  motion, 
6  matter  ;  now  the  statement  says,  all  definition 
of  a  mnst  be  totally  separate  from  b  ;  the  apology 
states  it  is  not  possible  to  define  a  absolutely  and 
totally  independent  of  6,  but  in  circumstances  where 
b  is  apparently  absent ;  therefore  we  may  justly 
come  to  the  conclusion  that  a  and  6  or  their  equiva- 
lents are  inseparable  (the  word  "apparently" 
meaning  "not  really");  thus  "Aletheus"  is  per- 
ceived to  hare  refuted  bis  own  proposition. 

The  second  assertion  is,  I  will  not  say  an  "  amus- 
ing "  but  certainly  a  very  curious  one — vis.,  the 
motion  of  a  substance  and  its  shadow  are  separate 
and  distinct.  In  order  to  prove  the  motion  of  a 
shadow  is  distinct  from  the  motion  of  that  of  which 
the  shadow  is  but  a  reflection,  you  mnst  separate 
the  reflection  from  the  refleotors,  whioh  any  person 
of  common  sense  must  acknowlege  to  be  impossible. 
A  shadow  cannot  exist  except  by  means  of  a  sab- 
stance — ergo,  the  motion  of  both  is  one  and  the  same. 
Light  is  the  cause,  substance  the  means,  shadow 
the  result.    This  idea  is  not  new  to  me.   I  was 


once  puzzled  by  the  thought,  does  a  reflection  of 
motion  exist  ?  but  upon  consideration  I  found  it  to 
bo  impossible. 

In  the  foregoing,  when  I  nsed  the  word  "thing" 
in  reference  to  motion,  I  must  not  be  understood  to 
mean  that  motion  has  any  existence  of  itself,  for 
motion  can  only  be  conceived  with  reference  to 
ma)tor  and  space.  The  word  "thing,"  then,  refers 
to  that  state  of  existence  and  change  which  result* 
from  "  the  continued  action  of  one  body  opon 
another."  "Aletheus"  is  "  highly  amused,"  to 
use  bis  own  phrase,  with  my  definition  of  action,  bat 
I  would  ask  him  to  remember  that  the  meaning  (or 
explanation)  of  any  word  must  necessarily  be  (in 
order  to  constitute  a  true  meaning)  the  very  equi- 
valent of  the  word  itself  set  forth  in  a  simpler  and 
fuller  manner. 

The  following  sentence — "  we  recognise  two  things, 
motion  and  matter,  the  former  caused  by  the  action 
of  the  latter  " — whioh  occurs  in  my  previous  letter 
(10728),  I  explain  thus  .—The  first  part  refers  to 
those  two  things  (states)  which  I  was  considering 
to  be  inseparable,  and  the  last  to  that  definition  of 
Mr.  E.  P.  Toy,  which  says,  "  motion  is  caused  by 
the  continued  action  of  one  body  npon  another." 

Konfouciui. 

THE  GEOLOGY  OF  SURREY. 

[10855.]— The  whole  of  the  geology  of  the  county 
of  Surrey,  wbioh  is  similar  to  Sussex  and  Kent,  may 
be  seen  in  a  few  hours,  and  by  road,  not  raU,  from 
London,  via  Croydon,  Caterham,  Godstone,  Tilbur- 
stow-bill,  &c. 

At  Tilburstow-bill  we  see  the  Great  Estuary. 
Forest  Ridge,  Weald,  Ac.  In  hill,  ancient  iron 
mine,  iron  in  quartz ;  Chert,  lower  green  sand,  also 
the  upheaval  (see  "  Mantel's  Geology  ;"  fossils  st 
British  Museum.) 

At  bottom  of  bill  is  Gault  olay  in  the  brickfields 
of  Mr.  Sturdy,  who  shows  all  the  geology  of  the 
district.  Beyond,  near  Weald,  is  the  "  Iron  Pear 
Tree,"  formerly  a  mineral  spa. 

Half  way  up  the  hill  to  Godstone  is  the  Fire- 
stone quarry,  56ft.  or  so  deep,  and  three  miles  of 
excavation  underground.  It  is  upper  greensand' 
stone  with  mica  in  it. 

Then  comes  Godstone  on  the  chalk,  with  the  cele- 
brated pond  with  a  Gault  clay  bottom,  also  chalk 
pits  and  chalk  fossils.  All  the  adjacent  hills  are  ex- 
cavated for  lime,  &c.,  here,  and  we  see  white,  red, 
Ac.,  hills  in  the  distance. 

The  chalk  road  continues  on  to  Croydon,  where, 
at  Purley  and  Cromehurst  Leine  pits  are  many 
chalk  fossils.  I  found  shark  and  fish  teeth,  echine, 
vor,  spinosas,  4c. 

At  the  Sandbrook  Shirlev  Downs  (at  line  S.  side) 
are  the  whito  sand  pits,  laying  on  the  chalk  (see 
"  Mantell's  Croydon'  ),  many  chalk  fossils. 

At  or  near  the  railway  station,  Addiscombe-road, 
Croydon,  may  be  seen  the  "  London  Blue  Clay," 
which  goes  under  Norwood,  where  I  have  found 
many  sea  fossils,  "  nautilus,  inseptarea,"  &o.,  and 
200  different  kinds  during  railway  excavations. 

At  Mitcham  Common  the  "drift"  commences, 
where  are  many  "  echine  "  fossils  in  flint,  washed 
or  drifted  from  the  chalk. 

At  Clapham  Common  the  same  may  be  seen,  but 
with  few  fossils. 

At  Mr.  Lee's  brickfields,  Lewisham,  we  see  the 
brick  clays,  founders  loamy  sand,  and  the  chalk 
which  rises  very  near  surface,  and  continues  to 
Dover.    The  whole  may  be  seen  in  a  few  hours. 

W.  G. 

DIAMAGNETI8M. 
110856.]— After  all  our  hard  fighting,  thst 
"  Beacon  Lough"  should  chivalrously  shake  hands 
as  "  friends,"  and  fairly  and  handsomely  admit  thst 
"  differential  action  "  might  be  sufficient  to  cover  all 
the  cases  yot  examined,  is  extremely  gratifying, 
and  I  would  fain  reciprocate  these  amenities  of 
debate  in  a  corresponding  temper.  Albeit,  lie 
W_.  J._  Lancaster,  I  almost  suspect  some  special 
object  in  the  query  given,  and  am  almost  frightened 
at  the  geometrical  angularities  of  the  diagram,  but 
throwing  aside  all  this  I  would  reply : — 

1.  That  were  I,  as  a  poor  experimentalist,  to  try 
the  problem,  I  should  expect  no  result  would  follow, 
as  the  specifio  conductivities  of  air  and  bismuth 
differ  so  little — in  other  words,  that  the  fores 
available  on  any  hypothesis  is  extremely  small. 

2.  That,  viewed  abstractly,  the  tendeney  mnst  be 
one  of  repulsion,  because  the  lines  of  force  are 
stronger  in  air  than  in  bismuth. 

3.  That  the  same  result  would  flow  from  the 
hypothesis  of  "  antithetic  polarity."  In  the  case  of 
iron  the  nearest  point  would  have  an  induced  south- 
ness,  and  therefore  be  attracted;  whereas  with 
bismuth,  if  N.  induces  N.  it  must  be  repelled  ! 

I  am  very  pleased  to  admit  that  in  this  case  (sap- 
posing  I  am  right,  and  not  caught  in  a  trap)  ods 
hypothesis  is  as  good  as  the  other  ;  but  the  question 
still  remains  as  to  the  physical  character  of  the  two 
hypotheses,  and  of  their  fitness  to  cover  the  widest 
ground  !  One  is  simple  and  clear,  and  opens  up  * 
new  field  of  specific  conductivities  very  moon 
neglected !     The  other  is  an  utter  violence  to 
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common  huh.  Magnetism  in  its  widest  sense 
means  "opposite  polarity;  diamagnetism  means, 
for  some,  "  opposite  opposite  polarity  ;"  for  others, 
"  transverse  polarity." 

As  to  the  great  experiment  of  Tyndall,  which  was 
regarded  as  the  final  triumph  of  the  idea  of  "  opposite 
opposite  polarity,"  and  whioh  the  clear  instinct  of 
Faraday  would  not  admit,  if  there  be  any  force  in 
my  a"  argument  and  reasoning,"  that  case  is  not 
admissible  with  the  alleged  hypothesis.  Iron  was 
attracted,  say  to  the  right,  and  thus  ia  a  position  of 
stable  equi&brium.  Nothing  of  the  kind,  or  of  an 
opposite  kind,  subsisted  with  the  bismnth,  and  the 
triumph  was  a  delusion  and  mistake,  for  bismuth,  if 
fairly  tried,  or  free  to  more,  would  bare  swung 
round  at  right  angles  to  the  lines  of  strongest  force. 
Let  me  assure  "  Camalodenum "  and  *'  Beacon 
Lough  "  that,  in  the  matter  of  an  astatic  pair,  I  am 
quite  at  one  with  Prof.  Tyndall,  but  that,  if  the 
planes  of  suspension  vary,  then  the  "common 
sense"  explanation  of  "  Sigma  "  is  as  good  or  better 
than  the  geometrical  formulas  of  scholasticism. 

Bcleoticua. 

FLOATING  BODIES. 

f 10857." — With  reference  to  the  first  paragraph 
of  letter  10817,  let  me  observe  that  the  mass  of  a 
body  equals  the  product  of  its  volume  and  density  ; 
hence  the  mass  remaining  constant  the  density  varies 
inversely  as  the  volume,  and  is  not  constant  unless 
the  volume  ia  bo — that  is,  unless  the  body  is  incom- 
pressible. 

I  must  apologise  to  Mr.  Slagg  if  I  have  appeared 
to  misrepresent  him.  I  certainly  did  not  mean  to 
do  so,  and  if  he  will  refer  to  my  letter  he  will  see 
that  the  sentence  to  which  he  objects  (letter  10818, 
paragraph  7)  was  only  used  in  the  course  of  my  argu- 
ment, and  not  with  any  reference  to  him. 

Slightly  modifying  "Philo's"  suggestion,  I  re- 
commend "  C.T  ."to  float  an  hydrometer  in  a  pail 
of  water,  at  the  bottom  and  top  of  any  pretty  high 
building.  The  difference  in  g  in  these  two  positions 
will  evidently  be  more  than  that  for  water  of  the 
depth  of  the  building.  As  he  says  the  density  re- 
mains the  same,  hence  the  hydrometer  will  float  at 
the  same  depth  in  both  cases.  For  the  hydrometer, 
let  him  substitute  himself  or  any  other  floating  body 
and  his  hypothesis  about  swimming  falls  to  the 
ground. 

I  perfectly  agree  with  the  letters  of  "  Philo  "  and 
"Ichthyosaurus,"  on  swimming,  in  your  last. 

Xenophon. 

ELECTRIC  ALARMS— MAGNETS  AND 
BELLS. 

[10858.]— As  a  successful  amateur  maker  of  bells, 
*c.,  may  I  venture  to  submit  a  contrivance  for  ring- 
ing a  bell  from  a  clock,  which  has  never  failed,  and 
is  without  the  general  objection  of  interfering  with 
the  going  of  the  clock  ?  Fig.  1  is  a  small  piece  of 
crinoline  steel,  bent  to  shape,  and  bitched  over  the 
fsesof  clock  so  as  to  grip  it,  as  shown  kt  B,  Fig.  2. 
A  small  piece  of  platinised  silver,  thiu  as  paper,  is 
ptuhed  between  the  part  A,  of  Fig.  1,  and  one  of  the 
wires  fastened  to  the  bottom,  and  goes  to  the  top  of 
clock.  The  hour  hand  of  clock  is  cleaned  at  the 
hack,  a  little  solder  put  on  by  the  aid  of  killed  spirits 
of  salto  and  a  lamp,  and  a  small  piece  of  platinised 
sflver  is  soldered  to  it.  The  piece  of  silver  on  Fig. 
1  is  made  to  stick  out,  so  that  the  hour  band  touches 
it  on  passing  it,  and  it  makes  a  capital  connection. 
The  part,  Fig.  1,  can  be  moved  round  the  face  of 
the  clock  from  4  to  8,  according  to  what  time  it  is 
intended  to  ring  the  bell.  The  second  wire  to  bell 
should  be  joined  to  some  part  of  the  brass  works  of 
the  clock.  Care  should  be  taken  that  at  all  joints 
the  parts  are  filed  clean. 

The  clock  I  nse  is  placed  in  my  bedroom,  and 
the  bell  in  servant's  room.  An  electric  touch  I  make 
like  Fig.  3,  looking  sideways.  It  is  a  small  orna- 
mental tassel  hook,  filed  off  at  C,  and  filed  rather 
thin  at  D— one  wire,  of  course,  connected  at  the  top, 
«d  the  other  to  bottom  half.  When  secured  in 
place  the  slightest  pressure  on  E,  with  the  finger, 
m>«  the  bell. 

On  Fig.  4 1  give  a  sketch  of  one  of  these  touches 
mounted  on  a  round  piece  of  wood— a  gas  block 
will  do  with  3  strips  of  thin  brass  screwed  on— the 
top  piece  touching  H,  the  middle  piece  touching  I,  or 
io«  lower  half  of  touoh,  the  bottom  piece  discon- 
nected with  the  touch,  and  another  moveable  piece 
with  a  knob,  F,  as  shown. 

This  arrangement  I  have  fixed  at  the  head  of  my 
bed,  joined  to  battery,  &c.,  as  at  Fig.  5.  Your 
readers  will  see  the  convenience  of  this.  On  going 
to  bed  F  is  turned  on  K,  and  the  clock  will  then 
ring  the  bell  in  the  morning,  and  when  the  servant 
{woeks  at  the  door  and  says  she  cannot  sleep  any 
longer,  the  knob  F  is  turned  off,  and  the  bell  is 
stopped  without  getting  out  of  bed.  By  pressing  the 
wueh,  B  I,  the  servant  can  at  any  time  be  called,  or 
"^wanting  to  keep  the  bell  ringing,  to  make  any 
alteration  in  karumer,  Sic,,  F  can  be  turned  on  Q. 
1  umk  this  is  superior  to  the  ingenious  mercury 

About  magnets.  I  have  made  2  bells  with 
■"««*>,  as  described  by   M.  Yolk,  and  find 


them  answer  well;  and  I  have  made  one  bell 
with  magnet,  made  up  as  Fig.  6,  two  pieces  of 
annealed  iron  with  the  ends  filed  square,  pieces  of 
tin  soldered  on,  as  in  sketch— the  wire  wound  round 
and  then  ri vetted  to  L,  a  piece  of  flat  iron.  I  fancy 
the  bell  with  this  magnet  rings  better  than  the 
others,  and  as  I  find  a  difficulty  in  turning  the  iron 
horse-shoe  shape  and  making  the  reels,  it  will  be  my 
mag  net  for  the  future,  ae  I  can  make  it  in  less  than 
halt  the  time. 


I  also  find  my  way  of  connecting  wires  to  bell  very 
bandy.  I  hang  the  bell  on  2  brass  screws  to  which 
the  wires  are  attached,  and  the  wire  from  magnet  is 
attached  to  two  pieces  of  brass  which  support  the 
bell,  so  that  I  have  only  to  hang  up  the  bell  without 
any  trouble  to  make  any  further  connections. 

  o.  o.  o. 

VIOLON  ORGAN  PIPES. 
[10859.]—Many  thanks  to  "  Organ  Finisher  "  for 
kind  information  in  letter  10800,  p.  151.  In  reply 
to  your  question,  as  to  removing  the  stopper  from 
the  CO  pipe  I  experimented  on,  to  produce  the 
violon  tone,  I  did  not  remove  the  stopper,  as  the 
pine  was  tuned  ;  I  simply  screwed  on  ears  at  each 
side  of  mouth,  set  the  pipe  sounding,  and  inserted  a 
plain  beard  (as  described  by  "Uranium  "),  moving 
it  until  I  got  the  correct  angle,  when  the  pipe  gave 
a  tono  (not  its  quint)  much  stronger,  and  partaking 
of  the  violon  tone.  The  block  of  this  pipe  was  not 
lowered  except  in  filing  the  windway  just  in  the 
same  manner  at  in  my  open  diapason  (wood),  the 
extreme  edge  of  block  being  barely  touched  with 
the  file  ;  and  in  both  stopped  and  open  pipes  the  cap 
is  exactly  flush  with  face  of  block,  which  latter  was 
cut  to  a  sharp  bevel,  as  directed  by  "J.  D. — W.," 
and  a  good  clear  tone  is  the  result.  The  only  draw- 
back to  this  plan  of  voicing  is  the  tendency  of  the 
pipes  to  chining.  Generally  I  found  no  difficulty  in 
getting  rid  of  it,  except  in  three  stopped  and  one 
open  pipe,  the  stopped  being  the  most  difficult  to 
cure.  Baffled  for  a  long  time,  I  hit  off  the  plan  of 
glueing  a  small  block  of  wood,  A,  about  iin. 

r  /  e  .1 


below  the  front  of  block,  F  F,  8ft.  tone,  extending 
right  across  and  meeting  the  cap  when  put  on,  so 
that  no  wind  could  pass.  On  the  sharp  edge  of  this 
bit  of  wood  I  filed  a  windway,  the  result  being  in 
every  case  successful.  The  pipes  voiced  with  those 
sharp  bevelled  blocks  appear  to  give  a  louder  tone 
than  if  the  edge  of  block  had  been  bevelled  off  and 
the  cap  kept  lower  than  face  of  block.     E.  J.  D. 

HARMONIUM  AND  ORGAN  MATTERS. 

[10860.1—1  cannot  understand  why  Mr.  G. 
Fryer,  Swansea,  should  go  out  of  his  way  to  "  dare ' ' 
any  one  at  all  "  experienced"  to  contradict  his  state- 
ments. Surely  he  might  be  contented  to  state  his 
opinions,  and  allow  others  to  have  theirs,  without 
that  smack  of  infallibility.  The  point  in  question 
is  Mr.  Fryer's  assertion  that  18s.  or  £1  is  "  not  too 


much  to  lay  out  on"  a  one-row  harmonium  pan. 
If  Mr.  F.  thinks  so,  well  and  good  ;  but  why  did  he 
venture  on  the  assertion  that  "a  one- row  pan  for 
either  6s.,  8s.,  or  10s.,  is  not  fit  to  have  the  very 
worst  reeds  screwed  on  it  ?"  '•'or,  in  the  first  place, 
I  question  whether  Mr.  F.  ever  saw  a  one-row  pan 
that  cost  more  than  10s. ;  and,  in  the  second,  a  6s. 
pan  is,  to  say  the  least,  as  good  as  the  majority  of 
your  readers  would  make  at  the  first  attempt.  With 
a  truly  magnificent  assnmption  of  superior  intel- 
ligence and  knowledge,  Mr.  F.  passes  over  the  fact 
that  "  Eleve'a  "  figures  were  quoted  from  a  trade 
list  of  a  London  firm,  and  were,  I  presume,  given  a» 
a  guide  to  amateurs  to  enable  them  to  form  an 
opinion  as  to  the  probable  price  of  a  single  one-row 
pan  to  them.  In  estimating  the  cost  of  a  har- 
monium it  is  a  common  practice  to  reckon  10s. 
for  each  row  in  the  pan,  and  10s.  for  each  set 
of  reeds;  but  apart  from  all  these  considera- 
tions there  is  the  little  but  important  fact  that 
"Eleve"  knows  what  he  is  talking  about — he 
having  probably  made  more  harmoniums  than 
either  Mr.  Fryer  or  "  Saul  Bymea  "—or  both  of 
them  together — have  seen.  As  a  clincher,  how- 
ever, I  should  like  to  ask  what  it  is  that  makes  a  one- 
row  pan  such  a  price  as  Mr.  F.  states?  The  maker, 
with  all  his  patterns  and  gauges  ready,  and  making 
say  six  at  a  time,  would  finish  them  while  an  amateur 
was  considering  how  he  should  start  upon  one.  It 
is  only  a  question  of  so  much  timber  and  so  much 
time.  The  skill  has  been  expended  in  preparing  the 
patterns  and  gauges,  the  rest  is  routine.  But  of 
course  one  can't  expect  to  buy  a  single  really  well- 
made  pan,  of  good  wood,  at  the  wholesale 
price.  Ten  shillings  is,  I  should  .think,  a  fair  price 
for  a  really  good  one.  Saul  Eymea. 

[10861.1 — I  do  not  know  how  "Tin-tack"  feels 
after  the  hammering  be  has  received  at  the  hands 
of  our  friend,  "  Saul  Rymea,"  but  of  course  I  am 
quite  overcome  (you  can  see  this  Mr.  Editor  by  the 
nervons  style  of  my  writing),  and  I  feel  inclined  to 
say,  Saul,  Saul  why  ?  but  it  would  be  sacrilegious, 
and  I  refrain  ;  besides  he  is  too  good-tempered  to  per- 
secute any  one.  B«it  I  really  had  no  idea  that  my  re- 
marks anent  the  harmoniums  would  call  forth  such 
trenchant  sentences  as  those  before  roe.  I  really 
must  apologise  for  the  ruthless  terms  which  were 
used  in  my  ignorance  of  "  the  best  quality  reed 
instrument  for  the  drawing-room  or  the  parlour," 
and  had  no  right  to  apply  generally  the  words, 
buzz  and  brassy  abomination ;  but  then  I  am  so 
ignorant  of  the  subject  of  harmoniums,  and  the 
other  reed  instruments.  The  largest  harmonium  I 
ever  saw  had  only  three  thousand  and  fifty  vibra- 
tors (with  a  compass  of  eight  octaves),  varying  in 
length  from  7£in.  to  tV  of  an  inch ;  with  three 
keyboards  of  fivo  octaves,  sixty  registers,  two  and 
a  half  octaves  of  pedals,  eight  combination  levers, 
percussion  notion,  "  prolongement  harmonique," 
Venetian  swell,  expression  by  foot-action,  double 
expression,  Ac.  This  was  about  nine  years  ago, 
and  doubtless  "Saul  Rymea"  has  seen  many  in- 
struments to  surpass  this  in  every  particular.  I 
have  seen  and  heard  a  few  other  reed  instruments 
at  home  and  abroad,  and  all  descriptions  of  the  so- 
called  American  organs,  with  reods  only,  and  with 
reeds  and  flue-pipes  combined;  and  even  those 
with  the  magnificent  "resonant  cases,"  redolent 
with  vulgarity  and  resplendent  with  polished  tia 
sham  pipes,  but  my  experience  is  so  limited,  after 
all,  that  I  feel  it  was  hasty  in  me  to  venture  upon 
that  bright  specimen  of  alliteration— buzz  and 
brassy  abomination ! 

I  do  not  think  it  is  just  to  put  "  the  best  quality 
reed  instrument "  against  "  the  ordinary  organ  con- 
structed for  use  in  houses,"  because  the  former  is 
easily  found  and  defined,  while  the  latter  is  undefined 
if  not  ^indefinable.  I  have  seen  bouse  organs  (I  do 
not  know  if  they  were  the  ordinary  kind  constructed 
for  the  use  in  houses),  but  they  were  specimens 
of  everything  they  ought  not  to  bo  ;  and  how  any- 
body could  be  foolhardy  enough  to  give  them  house 
room  will  always  be  a  mystery  to  me.  There  cer- 
tainly are  organs  and  organs,  as  there  are 
harmoniums  and  harm'— I  beg  pardon,  "  American 
organs."  In  comparison,  the  Wt  of  both  or  the 
worst  of  both  instruments  should  be  put  in  com- 
petition. I  am  speaking  of  tone  only  :  of  course  I 
cannot  urge  anything  on  behalf  of  the  organ  as 
regards  portability,  expense,  or  labour  expended  in 
construction. 

It  is  even  a  pleasant  thing  to  tilt  a  lance  with 
"  Saul  Rymea,"  but  it  would  be  still  more  pleasant 
to  tilt  a  glass  of  wine  with  him,  and  if  he  ever 
should  be  in  the  neighbourhood  of  Liverpool  I 
should  be  delighted  to  show  him  an  "ordinary 
organ"  made  for  house  use,  in  which  there  is  a 
little  flue  and  fluty  fulness,  and  very  little  reedy 
roaring  roughness.  G.  A.  Audsley. 

f  10862.]— This  account  that  "  Eleve  "  gave  of  the 
"  Mason  and  Hamlin  Orchestral  Organ,"  was  un- 
doubtedly very  able,  though  slightly  different  in 
one  or  two  respects  to  my  experience  of  that  instru- 
ment. Tho  barytone  16ft.  (sic)  I  take  to  be  an 
oversight  on  his  part,  it  really  being  32ft.  -!  l-u  11  a 
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ia  perfectly  correct  in  ita  tine  it  to  be  a  copy  of 
Mnatel,  and  a  very  good  copy  too,  bnt  somehow  or 
other  although  it  possibly  possesses  a  grater  body 
of  tone  than  the  other  (which  is  possible  to  account 
for  by  the  neater  size  of  its  case),  still,  when 
tried  beside  that  extraordinary  instrument,  it  lacks 
that  "  something  "  which  renders  Mnstel'a  instru- 
ments— throwing  price  aside — so  wonderful  a  bore 
all  others  in  matters  of  resource  for  variety  of 
effects.  The  Muatel,  however,  is  an  instrument 
that  few  can  properly  handle,  and  of  harmoninms 
the  most  difficult  to  manage,  as  it  not  only  requires 
the  performer  to  be  a  fine  harmonium-player,  but 
also  an  artist  in  the  strictest  sense  of  the  word,  to 
do  it  justice  and  bring  out  its  f  nil  capabilities.  It 
is,  mo  rearer,  a  curious  fact,  but  nevertheless  a 
true  one,  that  although  copies  have  been  made/oe 
simile,  yet  they  still  stand  alone,  unequalled,  un- 
surpassed. The  very  fact  of  the  orchestral  organ 
being  the  beet  copy  of  the  Mnatel  extant  shows, 
I  think,  what  opinions  are  in  favour  of  that  instru- 
ment. 

I  need  hardly  mention  I  have  no  personal  interest 
whatever  in  speaking  thus  highly  of  Mustel, 
except  that  of  having  made  that  much-abused,  be- 
cause not  understood,  instrument,  the  harmonium, 
my  study  as  an  amateur  ;  and  my  object  is  not  to 
go  into  ridiculous  comparisons  as  to  which  ia  best, 
organ  or  harmonium,  as  they  are  totally  different 
instruments,  but  merely  to  show  that  the  harmonium, 
when  in  proper  hands,  is  a  thing  of  beauty,  wonder, 
and  delight,  and  not  necessarily  the  "buss  and  brassy 
abomination  "  Mr.  Audsley  would  hare  all  believe. 

"  Eleve  "  has  been  good  enough  to  mention  en 
■passant,  in  letter  No.  10843,  that  "I  am  right  so 
far."  Now  it  is  possible  I  am  very  dense,  but  will 
he  kindly  tell  me  what  heallndes  to  P  I  fancied,  the 
last  time  I  wrote,  it  was  to  ask  whether  it  was  pos- 
sible to  "voice"  harmonium  reeds.  I  stated 
nothing  myself,  but  asked  how  it  was  done.  The 
answer  I  get  is  as  follows : — "  We  not  only  profess 
to,  but  we  do,  take  a  reed  with  what  is  called 
*  bassoon '  quality,  and  convert  it  into  4  Cor 
Anglais ;'  or  give  you  anything  between  the  two, 
and  we  won't  touch  the  tubing  either."  The  expla- 
nation to  it  is  somewhat  vague,  and  "  Eleve," 
would  confer  a  great  favour  on  me,  and  doubtless 
on  all  inquirers  on  this  question,  by  being  a  little 
more  explicit  another  time. 

I  do  not  ouite  see  why  Mr.  J.  C.  Harker  should 
go  out  of  bis  way  in  his  letter  on  "Clarionet  v. 
Flute,"  to  abuse  the  oboe.  He  tells  us  that  a  friend 
of  bis  purchased  one,  and  after  ten  months'  hard 
practice  changed  it  for  a  set  of  clarionets,  and  be 
moreover  adds  that  his  friend  is  much  pleased  with 
the  change.  It  u  interesting  for  us  to  hear  that 
Mr.  Barker's  friend  is  satisfied.  But,  he  adds, 
"  the  tone  of  the  oboe  is  thin  and  weak,  and  ite 
notes  are  not  so  mellow,  liquid,  full,  and  round  as 
those  of  the  clarionet.  Now,  as  an  oboe-player  of 
some  years,  I  can  emphatically  deny  that  the  oboe, 
if  properly  managed,  has  a  thin  weak  tone.  Of 
course  I  am  not  aware  of  the  class  of  instrument 
bought  by  Mr.  Marker's  friend;  mine  is  one  of 
Barrett's  latest,  made  by  Triebert,  of  Paris.  I  do 
not,  however,  recommend  them  to  everybody,  on 
account  of  their  complications.  Then  again,  I  make 
my  own  reeds,  which  is  really  the  grand  secret,  as 
by  it  I  can  produce  any  quality  of  tone.  I  gene- 
rally have  two  or  three  different  classes  of  reeds 
always  at  hand— one  for  the  drawing  room,  another 
for  orchestra,  and  another  for  solo  work.  If  I  want 
to  throw  money  away.  I  always  purchase  reeds 
ready  made  at  a  musical  instrument-makers. 

a.  a. 


FLUTE  v.  CL ASIC-NET. 

[10863.]— Mb.  Cab  ax's  inquiry,  last  December 
has  led  to  an  interesting,  but,  on  the  part  of  flutists 
to  a  rather  lingering  discussion,  over  the  compara- 
tive merits  of  flute  and  clarionet.  It  has  been  said 
advice  is  only  asked  where  the  mind  is  already  made 
np,  and  to  look  back  at  his  first  letter  it  does  seem 
as  though  Mr.  Carre  then  considered  the  clarionet 
the  better  instrument.  All  that  has  since  been  said 
in  its  favour  will  go  to  confirm  this  opinion,  if  it  is 
bis,  and  in  that  case  I  have  no  desire  to  change  it. 
In  mere  Justice,  however,  I  think  more  may  be  said 
for  the  flute  than  has  been ;  yet  if  I  fail  to  do  so, 
there  is  one  practical  suggestion  I  would  like  to  make 
to  any  one  who  may  be  selecting  between  the  two. 

In  matters  of  taste  opinions  are  free,  as  Mr 
Carre  and  others  have  said,  and  each  must  make  bis 
own  choice  for  himself.  I  hold  to  this  above  all 
sine*  the  probabilities  are,  if  a  person  has  a  decided 
liking  for  the  tone  of  any  instrument  he  will-  do 
better  with  that  than  with  any  other.  It  is  also  true 
that  we  are  sure  to  like  whatever  we  succeed  with. 
The  goodobeeist  pleases  himself  in  believing  his  tho 
finest  instrument,  and  so  with  the  clarionet,  flute  or 
trombone  player ;  and  any  instrument  well  played 
is  pleasing  to  the  hearer.  The  moral  of  which  is,  to 
follow  your  own  liking  if  you  hare  any,  and  at  all 
events  to  do  as  well  as  possible  with  whatever  ia  taken 
up.  When  there  is  no  bias,  many  chance  things 
may  decide.  The  want  of  a  certain  part  or  instru- 
ment in  a  band,  the  opportunity  of  good  instruction, 
or  even  to  fall  heir  to  a  particularly  fine  instrument, 


have  each  been  deriding  reasons:  and,  if  labour 
enough  is  given  to  obtain  a  fair  result,  the  player 
feels  satisfied  with  his  choice. 

Now  of  all  musical  results  the  most  valuable  is 
tone.  Purity  and  sweetness  of  tone  on  any  instru- 
ment are  far  before  any  manipulative  dexterity — are 
worth  more  in  themselves,  and  lead,  or  are  eapable  of 
leading,  to  higher  results.  Once  convinced  of  this  I 
would  think  it  comparatively  easy  to  decide  between 
the  two.  Borrow  a  good  flute  and  clarionet,  and 
try  them  fairly — equally  and  fnlly — on  thi$  point 
alone,  for  a  few  weeks — i.e.,  till  sufficient  tone  ia 
developed  for  comparison.  Then,  whichever  proves 
most  satisfactory  and  gives  the  best  result  in  tone, 
adopt. 

Tone  is  so  purely  the  gift  of  nature,  the  product 
of  special  conformation  of  lips  and  mouth,  that  it  is 
impossible  to  say  for  any  one  what  instrument  will 
be  the  best.  Work  will  do  much,  almost  everything, 
and  it  ia  fortunate  it  will ;  yet  tone  is  pre-eminently 
the  gift  of  nature.  For  my  part,  thongh  I  prefer 
the  flute,  I  would  rather  get  a  good  tone  on  the 
clarionet  than  an  indifferent  one  on  the  flute.  Either 
instrument,  with  a  good  tone,  will  answer  Mr. 
Carre's  desire,  and,  so  far  as  that  alone  is  to  be  con- 
sidered, will  accompany  well  voice  or  piano. 

Mr.  Harker  (p.  97)  has  justly  said  that  the  flute 
is  more  brilliant,  allows  greater  speed,  and  has  vastly 
more  music  written  for  it,  either  as  solos,  duets,  trios, 
Ac. ;  and  these  last  are  at  least  conveniences.  In  tone 
it  is  thought  high  praise  to  compare  a  voice  to  the 
flute  in  purity,  since  the  voice  has  always  something 
little  nasal  about  it.  In  this  the  clarionet  is,  as 
Mr.  Harker  says,  more  like  the  voice,  being  jnst  a 
little  nasal,  nnloss  very  well  voiced  indeed.  This 
naturally  enough,  since  the  clarionet  in  principle  is 
to  the  flute  aa  the  harmonium  or  melodion  is  to  the 
organ.  The  one  is  a  reed  instrument,  the  other  an 
organ  pipe ;  and  I  prefer  the  organ  pipe  or  flute,  if 
it  be  not  quite  so  much  like  the  voice.  I  must  admit, 
however,  that  the  lower  notes  of  the  clarionet  are 
infinitely  stronger,  and  because  of  overtones  or  har- 
monies, richer  than  are  the  lower  notes  of  the  flute. 
These,  though  soft  and  velvety,  are  weak,  while  the 
essential  quality  of  the  flute  tones  is  purity,  and 
simplicity  of,  or  freedom  from,  harmonics.  It  must 
be  remembered,  however,  that  the  clarionet  grows 
more  and  more  na^al  as  it  ascends,  and  this  is  partly 
why  I  fancy  clarionetists  prefer  the  lower  pitched 
B  flat  instrument.  I  get  this  suggestion  from 
Berlios.  Bnt  as  a  large  proportion  of  songs, 
Ac.,  run  high,  the  Ante  rather  gains  in  this  com- 
parison. 

Again  flutes  are  more  expensive  than  clarionets. 
I  don't  know  why  they  should  be,  but  it  is  a  eon 
sideration  that  one  good  flute  answers  every  purpose 
for  accompaniments,  concertos,  Ac.    This  should  be 
at  concert  pitch,  of  course,  when  the  player' 
embouchure  is  up  to  the  mark.     Perhaps  one 
clarionet — a  Boehm  C — may  answer  the  amateur's 
purpose,  but  bandsmen  find  three  useful  if  not  need- 
ful:  a  B  flat,  an  A,  and  a  C.     Their  reasons  are 
convenience  in  troublesome  keys,  and  because  most 
band  music  is  written  for  B  flat  instruments,  or 
where  the  cornet  player  uses  his  A  crook,  the 
clarionet  player  must  ohange  his  instrument  alto- 
gether.   Even  with  an  orchestra,  the  use  of  the 
B  flat  and  A  instruments  saves  the  player  from 
working  into  complex  keys,  which  players  on  that 
instrument  toll  me  are  more  awkward  to  manage 
than  on  the  Ante.    To  illustrate  :  if  the  orchestra  or 
piano  is  to  play  in  A  fiat — four  flats — the  B  flat 
clarionet  will  accompany  in  B  flat — two  flats.  8o 
if  the  former  be  in  D  flat— five  flats— the  same 
clarionet  will  accompany  in  E  flat — three  flats. 
Again,  if  the  piano  part  be  in  B — five  sharps — the  A 
clarionet  will  be  in  D — three  sharps — or  if  the  former 
be  in  F  sharp — six  sharps— the  same  clarionet  will 
be  in  A — three  sharps.   Thus  the  player  can  devote 
all  his  attention  and  practice  to  low  signatures  by  a 
change  of  instruments.    There  are  or  hare  been 
flutes  in  these  various  keys,  but  the  higher  signa- 
tures are  not  so  difficult  on  the  flute  as  to  need  any 
snch  evasion,  and  then  there  is  the  bother  of  getting 
things  rewritten  into  another  key.  It  is  really  easier 
and  vastly  more  satisfactory  to  learn  to  play  in  any 
key  on  that  instrument— even  six  and  seven  flats  or 
sharps.    Mr.  Harker  says  the  clarionet  is  always  in 
tune,  and  I  have  just  alluded  to  the  flutist's  embou- 
chure aa  liable  to  vary.    Yet  I  cannot  regard  this  as 
a  defect  in  the  flute,  for  it  simply  means  that  by  the 
hps  alone  a  note  may  be  sharpened  or  flattened.  Now, 
to  one  who  has  a  fine  ear,  and  will  work  enough  to 
get  this  power  under  control,  it  gives  the  means  for 
those  refinements  of  expression  which  have  usually 
been  regarded  as  the  exclusive  virtue  of  the  violin. 
I  think  this  power  ia  beat  obtained  on  the  flutes  with 
large  holes,  and  thongh  it  is  not  as  certainly  under 
control  perhaps  as  on  the  violin,  I  do  not  see 
why  it  should  be  a  defect  in  the  one  and  a  perfection 
of  the  other  instrument.  Of  course,  in  cold  weather, 
the  Ante  should  be  warmed  before  strings  are  tuned 
to  it,  since  it  becomes  sensibly  sharper  in  warming. 

It  would  seem  that  a  strip  of  wood  constantly 
moistened  should  gradually  soften,  yet  I  don't  find 
that  clarionet-players  have  as  much  trouble  with  the 
reed  aa  I  should  anticipate.  A  set  of  three  or  four 
to  alternate  about,  and  occasional  scraping  down 


when  they  become  ragged,  answers  :  but  this  is  more 
trouble  than  I  should  care  to  take  if  it  may  be 
avoided,  and  with  the  Auto  there  is  nothing  to  do 
but  to  learn  to  play  it.  Indeed,  if  a  (rood  full  flute 
be  gotten  to  begin  with— and  I  think  it  a  mistake  to 
begin  with  a  poor  one,  and  with  lees  than  eight 
keys— the  only  chance  of  ohange  ia  upon  the  possi- 
bility that  a  very  much  bettor  may  be  made.  But 
the  Ante  is  now  so  perfect  an  instrument  that  I  do 
not  anticipate  much  gain,  though  I  would  gladly 
welcome  any  snch,  lay  down  the  one  I  have,  and 
begin  anew.  I  only  regret  that  while  there  are 
many  amateurs  who  play  with  it,  so  few  labour  to 
develop  its  powers  and  make  it  more  generally 
known  for  the  brilliant  instrument  it  ia.  The  purity 
of  its  sounds  or  what  I  suppose  ia  their  simplicity 
and  fewness  of  harmonics,  together  with  the  Telocity 
it  is  capable  of,  permit  me  to  play  chords  as  arpeggios 
with  beautiful  enunciation  and  effect,  and  in  tni 
way  to  add  to  the  richness  of  harmony.  Some  of  the 
finest  modern  music  for  the  flute,  aa  Terschack's,  ia 
written  aa  if  it  had  the  power  to  sound  more  than 
one  note  at  once — a  thing  I  can  dream  of ;  and,  once 
actually  realised,  the  flute  would  become  the  finest 
of  all  portable  instruments. 

If  what  I  have  written  gives  Mr.  Carre  no  aid 
towards  his  selection  beforehand,  I  think  he  may 
safely  be  guided  by  a  faithful  trial  of  the  two 
instruments,  with  the  one  definite  object  in  view- 
to  compare  only  the  resulting  tones.  In  other 
respects,  as  I  have  said,  either  instrument  will 
probably  serve  his  desire,  and  each  has  its  merits. 
Should  the  Editor  think  the  subject  of  sufficient 
interest,  or  any  one  desire  it,  I  will  gladly  give  my 
own  experience  in  flute  matters ;  and  I  may  add,  I 
was  led  by  advice  in  the  English  Mschawic  a 
few  years  ago,  and  have  had  no  occasion  to  regret  it. 

Bene. 

A  MECHANICAL  BAEOMETEH. 
[10864.]— It  occurred  to  me  some  few  months 
ago  that  a  barometer  might  be  constructed  which 
would  show  the  variations  in  the  pressure  of  the 
atmosphere  by  the  varying  quantities  of  friction 
experienced  by  a  mechanical  instrument  offering  a 
large  surface  of  resistance  to  the  air.  Snch  an  in- 
strument, it  seemed  to  me,  should  be  capable  of  con- 
siderable sensitiveness,  inasmuch  as  the  friction  of 
the  machine  may  obviously  be  reduced  to  a  small 
fraction  of  the  total  retarding  power,  leaving 
thereby  a  large  balance  of  the  variations  in  speed 
as  the  result  of  variations  in  atmospheric  density ; 
and  the  instrument  further  suggests  itself  as  one 
which  may  be  constructed  at  a  reasonable  cost  in  a 
form  suited  to  the  pocket. 

It  is  only  fair  to  aay  that  my  experiments  hare 
not  thus  "far  enabled  me  to  arrive  at  an  effective 
mechanical  barometer,  though  I  think  they  show 
that  such  an  instrument  can  be  made.  One  indis- 
pensable condition  is  manifest  —  viz.,  that  the 
mechanical  arrangement  shall,  at  the  same  tempera- 
ture and  pressure,  perform  its  revolutions  in  times 
substantially  alike.  I  very  soon  found  an  irregu- 
larity in  this  respect,  which  for  some  time  per- 
plexed me,  but  which  I  was  enabled  to  trace  to  local 
interference  with  the  currents  of  air  generated  by 
the  action  of  the  mechanism.  The  apparatus  em- 
ployed consisted  of  a  clock  movement  actuated  by  a 
spiral  spring  and  governed  by  a  revolving  fly 
moving  in  a  horizontal  circle,  and  consisting  of 
two  metallic  discs,  circular  form,  three  inches  in 
diameter,  and  sustained  on  arms  of  wire,  which  kept 
their  centres  at  a  distance  of  eight  and  a  half  inches 
from  each  other.  The  presence  of  a  few  books  epon 
the  table  on  which  the  apparatus  worked  caused i  a 
variation  in  its  speed,  and  the  mere  covering  of  the 
mechanism  by  a  glass  shade  augmented  its  rata 
from  one  hundred  and  six  to  two  hundred  an 
twenty-two  half  revolutions  in  the  minute.  I  found, 
however,  that  the  continual  use  of  the  shade  induced 
a  reasonable  regularity,  the  variations  being  one  in 
one  hundred  and  twenty-one  revolutions.  I_ bars 
had  four  different  pieces  of  mechanism  constructs* 
for  the  purpose  of  these  experiments— via.,  thr* 
clock  and  one  watch  movement.  Three  of  tness 
were  direct  in  action— that  ia  to  say,  a  pinion  on  tw 
fly  shaft  was  driven  by  the  last  wheel  of  the  train, 
and  one  of  them  was  indirect— that  is,  the  move- 
ment of  the  fly  was  produced  by  the  last  wheal  « 
train  acting  on  an  arohimedean  screw.  Tares  « 
them  were  actuated  by  spiral  springs  of  continuauj 
diminishing  power,  and  one  of  them  had  a  roiei 
regulator  of  the  power. 

Using  the  arohimedean-screw  apparatus  (nou 
fusee)  I  found  the  apparatus  made — 

February  14th,  Noon.  .  . 
First  Experiment,  150  revolutions  in  2min-  Osee- . 
second  experiment,  150  revolutions  in  2mm.  WW- • 
third  experiment,  150  revolutions  in  1mm.  w*** » 
fourth  experiment,  300  revolutions  in  3min.  waeo. , 
with  barometer  at  29  2 ;  thermometer,  66"  Fair. 

February  14th,  Night.      .  . 
First  experiment,  150  revolutions  in  lmm. 
second  experiment,  150  revolutions  in  lmm. 


third  experiment,  300  revolutions  in  3nun"  7*r~." 
fourth  experiment,  300  revolutions  in  3min.  s**^- 
with  ba-ometer  at  291 ;  thermometer, «° 
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February  15th. 

First  experiment,  300  revolutions  in  3min.  43b eo. ; 
second  experiment,  300  revolution*  in  3min.  42sec; 
with barometer  at  28*99  ;  thermometer  68'  Fahr. 

A  aeries  of  t*even  experiments  (February  17th. 
barometer  29  20,  thermometer  71*  Fahr.)  yielded 
Jmiu.  46sec.  for  300  revolutions  each,  and  another 
reries  of  eight  experiments  (February  18th)  gave 
3min.  41sec. ,  with  barometer  at  28*90,  and  thermo- 
meter at  61°  Fahr.,  whilst  another  series  of  four 
experiments  (February  18),  barometer  28  8,  and 
thermometer  210"  (artificial  heat),  each  gave  300 
rerolatians  in  3min.  33-ec.  In  these  last  experi- 
ments it  is  probable  that  the  increased  liquefactions 
of  the  lubricating  oil  diminished  the  bona-fide 
friction  of  the  mechanism.  When  cooled  down  to 
tin  normal  temperature  the  instrument  was  found 
to  be  valueless  for  further  comparative  results,  the 
oil  having  thickened  and  the  speed  become  absurdly 
flow,  the  machine  frequently  refusing  to  start,  and 
often  stopping  altogether  after  making  only  a  few 
tarns. 

A  direct  action  apparatus  was  then  constructed, 
which  gave  in  a  series  of  seven  experiments 
(Fsbruary  20),  900  revolutions  in  1mm.  57aeo.,  baro- 
meter 29-4,  thermometer  65°  Fahr. ;  in  a  series  of 
nine  experiments,  900  hundred  revolutions  in  lmin. 
&ec. ;  (February  21,  noon),  barometer  29  25, 
thermometer  61°  Fahr. ;  in  a  series  of  eight  experi- 
ments, 900  revolutions  in  lmin.  51seo.  (February 
21,  night),  barometer  29  12,  thermometer  66° 
Fahr. ;  in  a  aeries  of  eight  experiments  (Feb.  22), 
900  revolutions  in  lmin.  56sec.,  barometer  29  35, 
thermometer  58°  to  GO'5  Fahr. 

A  fly  of  very  large  dimensions  was  then  applied, 
which  revolved  between  60  and  70  half  turnB  per 
minute.  Its  variations  seemed  quite  capricious, 
ud  due  to  the  friction  of  the  machine — for  instance, 
it  performed  35  turns  per  minute  with  barometer 
29*85,  thermometer  70°;  barometer  29*65,  thermo- 
meter 59° ;  and  barometer  29  40,  thermometer  63°. 

Anothor  fly  was  then  adapted,  which  gave  an 
average  of  1151  half  revolutions  per  minute  ;  but  a 
teries  of  eighty-seven  experiments,  at  various 
temperatures  and  pressures,  gave  only  very  slight 
variations,  and  those  apparently  due  only  to  the 
frictions  of  the  mechanism,  whence  I  infer  that  a 
small  fly  and  high  speed  are  better  for  this  purpose 
than  a  large  fly  and  low  speed. 

I  need  not  trouble  you  with  more  results.  I  trust 
some  of  your  readers  will  be  interested  in  those 
already  given,  which,  I  think,  point  to  the  practi- 
cability of  a  mechanical  barometer  It  is  clear  to 
me  that  the  friction  of  the  mechanism  must  be 
reduced  to  au  absolute  minimum,  and  I  think  a 
better  arrangement  may  be  devised  than  a  train  of 
wheels  actuated  by  a  spring.    D.  Winstanley. 

CURTAIN  CORNICES. 
[10865.}— Ik  the  lower  rooms,  where  box  shutters 
are  sometimes  put  up,  the  frame  projects  four  or 
five  inches  into  the  room.  On  the  top  of  this  can  be 
Krewed  the  board  to  which  the  curtain  cornice  is 
fastened.  The  cornic*  should  go  round  the  wood- 
work up  to  the  wall.  Where  shutters  are  not 
wanted,  as  in  the  bedrooms,  the  window  openings 
can  he  panelled  at  the  sides  and  project  about  the 
same  distance,  and  the  cornice  fixed  as  before.  This 
phut  carried  out  in  stained  and  varnished  pine  looks 
well.  To  avoid  a  plaster  cornice  under  the  ceiling, 
■tone  corbels  may  be  placed  in  the  walls.  The 
<»«ams  supporting  the  floor  rest  on  these  corbels,  and 
tu ceiling  is  framed  to  the  beams,  leaving  panda, 
which  may  be  filled  in  with  wood  or  plaster.  The 
Iramework  can  be  ornamented  in  any  way  by 
Beddings,  and  on  that  part  of  tire  frame  which 
goes  round  the  wall*,  a  six-inch  perforated  board 
«w  he  placed.  One  side  of  the  board  touches  the 
tailing,  the  other  touches  the  walls.  Stained  and 
'■rushed  pine  is  very  mnch  superior  to  painted  work, 
****  only  the  material  but  the  work  must  be 
F>od.  Paint  is  the  builder's  friend ;  it  covers  a 
jced  many  defects  which  dare  not  appear  in  stained 
wm*  if  the  architect  is  what  he  should  be.  I  think 
were  are  two  ways  for  fixing  the  cords  to  the  cur- 
■mm-  One  plan  is  to  have  a  cord  descend  on  each 
nos—one  cord  drawing  the  curtains,  the  other  draw- 
"Jftb6  curtains  back.  >  In  the  other  plan  a  double 
descends  on  one  side  and  performs  both  opera- 
■•w  according  to  the  side  you  pull.  The  first  is 
•Jfodedly  the  best.  Wood  runners  are  best  for  the 
nn*1 » travel  on,  being  easier  and  mor*»  "ilent.. 

Noailloc. 


„  5- 1—"  Wavs  "  (10815)  very  properly  objects 
£•  the  usual  meaningless  cornice  with  its  dust 
~9\  which  I  for  one  cannot  understand ;  it  has 
•  Bat  top  to  collect  the  dust,  a  gilt  moulding  to 
*n>i»h,  a  sharp  lower  edge  to  cut  the  hangings, 
J*M>ot  one  redeeming  feature.  A  cornice  such  as 
"are  suggests  would  be  truthful,  might  be 
r?7lc  a  »Pirit,  an  ornament  to  the  room,  and 
3*  D0?.*St',cr  PTOPer'y  designed.    I  would 

T*1**  Wave"  to  have  it  slightly  moulded  on 
"•towered^  the  top  to  be  weathered  back  to  the 
**"*jd  finished  with  a  cut  cresting  as  a  finish, 
*Wn  it  upon  cut  brackets  (two  thin  ones  will 


look  better  than  a  thick  one)  at  each  end,  and  if  you 
would  have  an  artistic  appearance  abjure  all  bold 
carving.  I  had  almost  said  all  carving,  as  it  is 
almost  uniformly  bad  and  tasteless ;  also  omit  the 
usual  single  or  double-faced  architrave,  and  use 
a  plain  piece  of  wood  5in.  or  6in.  in  width  from 
bottom  of  the  window  to  the  cornice  and  support 

riur  brackets  upon  it  on  both  sides  of  the  window, 
could  make  myself  clearer  by  means  of  a  sketch, 
and  if  our  Editor  will  insert  I  will  send  one  next 
week  illustrating  my  meaning. 

If  yon  would  get  over  the  plaster  cornice  to 
ceiling  difficulty  consult  "How  to  Build  a  House," 
by  Viollet  le  Due ;  I  would  also  refer  him  to  East- 
lake's  "Household  Taste,"  Talbert's  "Gothic 
Forms  Applied  to  Furniture,"  and  the  past  volumes 
of  the  Building  News.  J.  Hall. 

RAILWAY  TICKETS  AND  CHANGING 
TRAINS. 

[10867.]— It  is  a  pity  that  "  Philo  "  (letter  10795, 

S.  150),  before  writing  his  long  letter  on  this  subject, 
id  not  remember  that  in  many  cases  the  stations 
at  which  passengers  change  carriages  is  different 
by  different  trains  ;  and,  therefore,  a  return  ticket 
might  be  for  down  journey  and  mislead  for  the 
return.  Again,  it  would  entail  two  or  three  sets  of 
tickets  for  one  station,  Ac.,  causing  far  more 
trouble  and  mistakes  than  the  present  system  of 
using  one's  tongue  for  the  purpose  it  was  made  for, 
as  fortunately  there  are  not,  let  us  hope,  many  in- 
dividuals who  are  so  kindly  disposed  as  "  Philo," 
and  who  "  habitually  give  as  much  trouble  "  to  the 
unlucky  railway  porters  "  as  they  decently  (P)  can." 
His  second  paragraph  makes  me  think  that  "  Philo  " 
can  have  very  little  railway  travelling,  if  he  needs 
such  an  amount  of  preparation  before  he  gets  out 
at  a  station.  I  think  it  would  be  far  cheaper  and 
easier  for  the  companies  to  have  a  small  staff  of 
travelling  porters,  one  of  whom  might  accompany 
"Philo"  and  like  persons  and  see  that  they  got 
safely  to  their  destination. 

Cannot  "  Philo  "  give  us  no  really  practical  sug- 
gestions for  railway  matters  ?  These  two  seem  to 
me  to  be  like  his  two  years  ago — that  the 
chimneys  of  locomotives  should  be  turned  in  a  back- 
ward direction,  to  help  the  train  by  the  pressure  of 
the  blast  against  the  air.  A.  G.  Boyd. 


SPEED  OF  TRAINS. 
[10868.] — I  ah  glad  to  see  so  many  of  your 
readers  interested  in  the  speed  of  trains.  "Egeria" 
gives  the  speed  of  the  Great  Northern  10  a.m.  down 
express — will  he  be  good  enough  to  say  how  he  finds 
the  time  the  train  passes  Newark,  as  I  have  a 
Great  Northern  working  time  book  (this  month's), 
and  the  train  is  not  booked  past  Newark  ?  It  is 
booked  to  arrive  at  York  ticket  platform  at  2.10, 
and  the  station  at  2.15.  "  C.  P."  also  makes  the 
10  a.m.  from  Leeds  arrive  at  Finsbury-park  at  1.54, 
and  leave  1.55;  it  ought  to  be,  arrive  1.52  and 
leave  1.54.  "  Egeria f'  (p.  150)  also  books  the 
train  past  Newark  at  11.22,  but  the  Great  Northern 
main-line  working  time-book  does  *not  book  the 
train  past  there  at  all.  I  am  very  pleased  to  see 
on  page  159  what  we  have  wanted  for  a  long  time— 
a  table  of  fastest  speeds  ever  run.  From  that  it  is 
seen  that  the  Great  Northern  fastest  is  75  miles  an 
hour,  so  I  hope  that  we  shall  hear  no  more  of 
"  Brunei "  going  100  an  hour,  or  of  a  Great 
Northern  engine  going  90  miles  an  hour,  as  has  so 
often  been  stated  by  Mr.  Chalmers.  In  his  letter, 
page  124,  be  says  the  Great  Northern  engines  are 
running  24ft.  of  coal  per  mile ;  now  I  know  at  a 
large  shed  I  go  to  8  of  the  8ft.  engines  are  kept 
there,  and  not  one  burns  under  29,  and  one  burns 
341b.  per  mile.  The  coal  burnt  on  the  Midland  Is 
most  between  London  and  Leicester,  where  the  road 
is  heavy  and  the  trains  long.  These  engines  average 
3Cth.  per  mile  not  38,  and  some  only  34,  but  on  all 
other  parts  of  the  line  (except  Derby  and  Man- 
chester) the  heaviest  is  30,  and  from  Derby  to 
Leeds  and  many  other  parts  some  only  burn  25 
to  27,  and  one  of  the  new  130  class  has  for  weeks 
been  running  10  carriages  and  a  running  speed  of 
46  miles  an  hour,  and  burns  only  23'2tb.  a  mile. 

Express  Driver. 

EXPRESS  ENGINES. 
[10869 J— In  answer  to  "Egeria"  (letter  10797, 

E,  150),  I  beg  to  say  I  have  not  seen  the  class  of 
.  and  N.  W.  engines  he  asked  me  about ;  but  I 
like  these  1,500,  1,600,  and  2,000  classes  of  coupled 
express  engines  very  much.  I  am  told  the  new  ones 
work  very  well;  they  have  been  made  to  run  to 
Scotland,  to  compete  against  the  Midland,  after  May 
1st,  and  to  run  the  N.  W.  expresses  against  the  Mid- 
land "  Pullman's  Flying  Scotchmen,"  as  the  new 
trains  are  to  be  called.  The  Mi  Hand  have  new 
engines  to  run  them,  cylinders  18  x  24,  with  tenders 
to  hold  3,000  gallons  ;  the  driving,  trailing,  tender, 
and  all  carriage  wheels  have  the  new  automatic 
Westinghouse  air  brake,  which  is  self-acting,  in  case 
of  accident,  and  the  old  Westinghouse  brakes  will 
be  all  altered  to  the  automatic  plan  by  May  1st. 


(I  should  be  glad  if  some  one  would  please  give  a 
few  particulars  about  the  "automatic"  plan.  I 
know  how  to  work  it,  as  I  use  it  every  day  ;  but  I 
don't  know  much  about  the  theory  of  it  )  A  great 
improvement,  no  doubt,  will  be  made  in  the  com- 
munication to  Scotland,  and  the  M.  R.  Co.  fares — 
lid.  per  mile,  first  class — will  be  charged  by  all 
three  lines  from  London  to  Scotland;  and  we  shall 
also  see  an  improvement  in  the  speed  of  trains,  and 
great  reduction  of  fares — from  nearly  3d.  a  mile  to 
lid.— and  third-classpassengers  are  to  be  carried 
by  all  the  L.  and  N.  W.  and  G.  N.  Scotch  expresses, 
which  has  not  been  done  before. 

I  am  very  glad  to  see  a  letter  (25599,  p.  155)  from 
"  Express  Engine  Driver,"  stating  that  the  G.  N. 
engines  are  obliged  to  have  such  a  small  blast- pipe 
because  they  have  so  little  heating  surface.  It  is 
well  known  that  they  are  very  short  of  steam,  and 
the  only  way  to  make  them  do  their  work  is  to  have 
a  small  blast-pipe ;  and  the  back  pressure  in  the 
cylinders  is  very  great  indeed.  They  have  only 
1,165ft.  of  heating  surface,  and  the  G.  W.  2,000ft.  ; 

fat  they  hare  4in.  longer  stroke  than  the  G.  W.  I 
now  of  some  G.  W.  express  eneines  with  a  6in. 
blast-pipe,  and  I  know  two  G.  N.  8ft.  with  only 
4iin.  blast-pipe,  and  one  only  4fin.,  to  make  them 
get  steam.  This  last  engine  beats  so  loud  that  it 
sounds  like  thunder,  and  soon  fills  the  smoke-box 
with  fire  drawn  through  the  tubes. 

Express  Driver. 

WATCHMAKING  IN  ENGLAND. 
[10870.]— Although  I  am  not  able  to  say  much 
in  reply  to  "  Naturalised's "  attack  on  the  clock 
trade,  I  think  I  may  venture  to  contradict  part  of 
what  he  says  respecting  the  watch  trade.  I  can 
bear  out  Mr.  Thompson's  (10574)  remarks  when  he 
says  that  "  net  long  sinoe  English  watches  could 
not  be  bought  for  money,"  I  myself  having  had  to 
wait  as  much  as  six  or  eight  months  for  an  order  to 
be  executed,  and  even  now  there  are  not  many 
makers  who  have  any  reserve  stock  of  levers  (espe- 
cially silver)  on  hand  ;  and  this  fact  does  not  tend 
to  bear  out  "  Naturalised^ "  assertion  that  the 
English  watch  trade-is  passing  away.  On  the  con- 
trary, it  has  not  seen  more  prosperous  times  than 
the  present  for  the  past  half-century.  And  the 
Americans  must  certainly  produce  a  far  better 
watch  than  the  "  Waltham  "  before  they  can  hope 
to  supplant  the  English  make;  for,  taken  as  a 
whole,  the  Waltham  is  a  common-made  watch,  and 
I,  like  Mr.  Thompson,  pronounce  the  better  class  of 
Swiss  watch  far  preferable— more  especially  as  the 
latter  can  now  be  had  in  English  cases,  and  is  cer- 
tainly a  far  neater  and  more  saleable  watch.  In 
common  with  the  majority  of  English  watchmaker* 
I  firmly  believe  that  a  watch—be  its  escapement 
"  detached  "  or  not — will  perform  more  regularly 
with  the  chain  and  fusee  than  with  a  going  barrel. 

Practical  Horologist. 


CAST-IRON  TOOLS. 
[10871.]— I  wish  to  call  the  attention  of  the 
readers  of  the  English  Mechanic  to  a  new  tool, 
which,  so  far  as  I  am  aware,  is  not  known  out  of 
the  district.  It  has  been  used  at  Sir  W.  G.  Arm- 
strong and  Co.  's  works  for  about  six  or  seven  years. 
To  give  an  instance  of  their  utility,  I  may  say 
that  my  brother  worked  at  the  Ouseburn  Engine 
Works  a  few  years  ago ;  they  had  a  lot  of  castings 
which  the  best  steel  in  the  shop  would  not  touch, 
including  eccentrics,  condensor  ends,  cylinder  covers, 
Ac.  He  told  them  he  would  make  some  tools  that 
would  plane  them  up  for  them  ;  of  course  they  did 
nothing  but  scoff  at  the  idea.  He  made  them,  how- 
ever, and  they  finished  the  job  for  them,  which 
would  have  been  broken  off  if  it  had  not  been  for 
these  tools.  I  have  made  a  good  many  of  them,  and 
they  answer  the  purpose  first-rate ;  they  will  some- 
times turn  up  a  job  that  a  steel  tool  win  not  touch, 
and  be  none  the  worse  after  they  have  done  the  job. 
They  are  also  used  for  turning  the  guns.  I  have 
been  informed  that  they  will  do  30  to  40  times  as 
much  as  a  steel  tool  will  do  upon  this  particular 
job.  They  are  made  of  cast  iron,  and  the  cutting 
end  is  chilled  for  about  3ia.  They  should  be  cast 
of  hardisb  iroa,  and  remain  ia  the  chill  for  about 
ten  minutes  after  being  cast  The  metal  lies  better 
in  the  chill,  and  runs  cleaner  and  sounder  by 
being  thus  oast.  They  are  not  patented,  but  many 
a  patent  has  been  taken  for  a  much  less  useful  tool. 

A  Newcastle  Mechanic. 


PETROLEUM  STOVES. 
[10872.}—"  Veritas  "  (letter  10801)  has  a  curious 
way  of  conjuring  up  statements  not  oontained  in  my 
letter  (10710),  and  answering  them  to  his  own 
satisfaction.  I  cannot  discover  the  shadow  of  a 
basis  on  which  he  can  found  his  assertion  that  I 
"seem  to  think  I  possess  the 'beet  stove  in  the 
market,"  nor  that  the  arrangement  for  cooking  is 
heaping  two  or  three  steamers  on  top  of  one  another. 
I  simply  suggested  that  an  additional  steamer  might 
be  added,  but  did  not  say  I  possessed  one  (which  I 
do  not),  and  intimated  a  little  further  on  that  I  did 
not  lay  claim  to  much  knowledge  in  cookery. 
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I  mast  express  my  gratitude  to  "  Veritas,"  for 
his  kind  consideration  for  my  feelings,  but  I  can 
relieve  his  anxiety,  by  assuring  him  that  I  have  no 
occasion  to  be  envious,  as  my  stove  is  capable  of 
doing  all  he  boasts  of.  It  is  called  "  The  Eclipse," 
and  is  fitted  with  two  li  inch  burners.  By  using  two 
stores  you  can  cook  vegetables,  roast  meat — and  in 
short  get  up  a  dinner  in  regular  "  fizzing  "  style. 
But  there  is  one  thing  my  store  will  not  do,  and 
that  is  fry  over  the  boiler.  How  "Veritas'* 
manages  to  fry  by  steam  passes  my  comprehension 
and  an  explanation  of  this  astonishing,  and  hitherto' 
unheard  of,  process  will  doubtless  be  of  great 
interest  to  all  readers,  whether  believers  in  the  old 
or  new  dispensation  (of  cookers  of  course).  But  I 
fell  humbled— terribly  humbled— to  read  the  list 
of  accomplishments  given  in  our  friend's  letters.  I 
must  confess  with  shame  that  I  do  not  interfere  in 
the  domestic  arrangements  of  my  house  to  such  an 
extent  as  to  supersede  my  cook.  That  is  a  height  of 
exaltation  to  which  I  do  not  aspire  as  yet,  and  a 
conjecture  runs  through  my  mind  that  if  "  Veritas  " 
is  not  a  professional  he  must  be  one  of  the  fortunate 
(but  hitherto  mythical)  personages  who  have  served 
that  fearful  and  oft-quoted  sentence — three  months  in 
a  cook-shop.  Ariel. 

THE  BOYAL  ALBEBT  HALL. 
To  "P.B.A.S." 
[10873.1—1  remember  that,  when  the  Royal 
/Libert  Hall  was  building,  the  booksellers  were 
selling  a  copy  of  the  Times  for  1962,  or  some  such 
year,  a  century  ahead.  In  that  paper  the  possibility 
of  the  "  popular  "  character  of  the  hall  was  alluded 
to  by  the  account  of  various  amusements  supposed 
to  be  taking  place  in  that  building — such  as  fire- 
work displays,  balloon  races,  Ac. ;  and  finally  the 
roof  gave  way,  bnt  as  the  place  was  so  high  the 
crowd  had  time  to  get  out  of  the  building  before  it 
reached  the  ground,  so  no  one  was  hurt.  There- 
fore your  prophecy  on  page  607,  Vol.  XXII.,  has 
been  anticipated.  Now  the  object  of  this  letter  is 
not  to  back  up  the  projectors  of  the  Royal  Albert 
Hall,  nor  of  the  South  Kensington  Museum.  Indeed, 
I  do  not  know  a  single  person  connected  with  any 
of  these  instutions,  but  simply  as  one  unit  of  the 
fonr  millions  of  Londoners,  to  say  nothing  of  the 
rest  of  England,  I  would  wish,  in  all  seriousness, 
to  a*k  what  is  the  reason  of  the  never-ceasing 
attacks  of  the  upper  class  of  scientific  men  (men 
of  the  calibre  of  "  F.  11.  A.  S."  for  instance)  upon 
the  South  Kensington  "  clique,"  the  "  Cole-ites," 
the  "  Cole-hole,"  &c.  ?  I  know  in  a  general  way  of 
the  accusations  of  '*  snobbery  and  jobbery,"  of 
nepotism,  &c.,  and  of  a  comic  description  of  Cole, 
C.B.,  as  meaning  "  Cole  Considerably  Bumptious." 
All  these  are  simply  (so  far  as  I  have  any  notion) 
personal  objections.  What  I,  in  common  with 
thousands  of  people,  feel  is,  that  the  collection  of 
objects,  buildings,  classes,  lectures,  &c,  established 
in  connection  with  South  Kensington  is  the  best 
thing  ever  started  to  do  good  to  the  people.  I 
bolieve  that  the  lessons  I  have  learnt  there  are  far 
more  Talnnble  than  any  I  could  have  got  from 
books.  I  have  seen  the  very  perfection  of  the  art 
attained  by  all  the  various  countries  since  the 
beginning  of  the  world— jewellery,  sculpture,  paint- 
ing,  manufactures,  colour,  form,  all  arranged  and 
described  in  the  most  attractive  and  instructive 
manner;  and  I  have  no  doubt  that  South 
Kensington  has  been  the  most  active  means  in  the 
present  day  of  civilising  the  masses.  It  has  been  my 
privilege  to  see  in  Wolverhampton,  Leeds,  Liver- 
pool, and  other  places,  the  collections  sent  down 
from  London  to  the  local  exhibitions  and  museums, 
and  I  am  sure  that  lasting  good  has  been  done  in 
this  way,  whieh  would  have  been  left  undone  if 
the  abused  "South  Kensington  clique"  had  not 
existed.  It  may  be  that  Mr.  Cole  is  rough  and 
ready  (I  don't  know  anything  about  that),  but 
judging  from  the  results  he  and  his  coadjutors  have 
■>een  the  right  men  in  the  right  place.  I  wish  to  be 
understood  to  have  no  intention  of  insinuating  that 
the  unfavourable  comments  I  allude  to  are  unjusti- 
fiable—I  really  want  to  know  what  foundation  they 
have.  So  far  as  the  public  are  concerned  the  ex- 
hibitions held  in  the  building  round  the  Horti- 
cultural Gardens  have  nothing  to  do  with  South 
Kensington,  and  the  attacks  against  the  aforesaid 
"  clique  "  began  years  before  these  exhibitions  were 
held.  W.  B. 

P.S.— I  have  my  little  grievance  against  the 
"  clique ;"  they  will  spell  Ceramic  with  a  K. 


SPELLING  BY  SOUND. 

[10874.]-On  first  reading  "  D.  H.  G.'s"  letter 
(10788)  and  seeing  that,  like  "  J.  K.  P."  be  wished 
to  avoid  a  "  controversy,"  I  hesitated  to  reply  ;  but 
to  undeceive  any  one  who  has  omitted  to  turn  back 
to  my  letter,  I  should  like  to  call  attention  to  it. 
Let  any  one  interested  in  the  subject,  read  letter 
10714  fairly,  and  say  if  it  reads  "as  if  written  in 
the  interests  of  a  limited  liability  company."  Ac, 
aa  "  D.  H.  G."  assert*.  If  in  bis  search  he  dis- 
cover the  force  or  object  of  that  gentleman's  refe- 
rence to  the  Suez  Canal  and  au  ''etymological 


fishpond,"  I  shall  be  glad  to  hear  what  it  is,  as  to 
to  me  the  allusions  are  incomprehensible.  Perhaps 
they  require  that  subtle  understanding  which  feels 
itself  insulted  when  told  that  the  present  system  of 
spelling  is  barbarous.  I  did  not,  as  "  D.  H.  G." 
represents,  define  etymology  as  the  science  of 
"  barbarous  spelling."  Moreover,  I  used  the  word 
advisedly.  Dr.  Johnson  employs  the  term  "wild 
and  barbarous,"  and  "  vitiated  "  in  connection  with 
English  spelling,  Max  Muller,  "  effete  and  corrupt," 
Sir  C.  Trevelyan,  "a  labyrinth,  a  chaos,  and  an 
absurdity,"  and  the  late  Bishop  Thirlwall  calls  it 
"  a  mass  of  anomalies."  Is  it  not  a  disgrace  to  the 
country  which  marches  first  in  the  progress  of  civili- 
sation, that  while  savages,  taught  by  phonetic 
missionaries,  learn  the  alphabet  one  day,  and  read 
the  next,  the  difficulty  of  learning  to  read  deters 
thousands  of  Englishmen  from  seeking  further  know- 
ledge ?  Hear  what  Rapp  says  :  "  Were  not  the  im- 
pediment of  a  bizarre  antiquated  orthography  in  the 
way,  the  universality  of  this  language  would  be 
still  more  apparent,  and  it  may,  perhaps,  be  said  to 
be  fortunate  for  us  other  Europeans  that  tho 
Englishman  has  not  yet  made  the  discovery." 

With  regard  to  phonetic  spelling  "  trimming 
words  of  all  traces  of  their  descent,"  the  following 
is  the  opinion  of  Dr.  Benjamin  Franklin : — 
"  Etymologies,"  he  writes.  "  are  at  present  very 
uncertain ;  but,  such  as  they  are,  the  old  books 
would  preserve  them,  and  etymologists  would  there 
find  them.  Words,  in  tbe  course  of  time,  change 
their  meanings,  as  well  as  their  spelling  and  pronun- 
ciation ;  and  we  do  not  look  to  etymology  for  their 
present  meanings.  If  I  should  call  a  man  a  knave 
and  a  villain,  he  would  hardly  be  satisfied  with  my 
tolling  him  that  one  of  the  words  originally  signified 
only  a  lad  or  servant,  and  the  other  an  under- 
ploughman  or  the  inhabitant  of  a  village.  It  is 
from  present  u-age  only  tbe  meaning  of  words  is  to 
be  determined." 

As  regards  the  flifferent  dialects  and  provincialisms, 
it  is  curious  that  these  should  be  so  often  urged  as 
difficulties  in  the  way  of  a  phonetic  system,  whereas 
they  are  actually  some  of  the  evils  that  would  be 
remedied  by  it.  The  continuance  of  these  differences 
of  dialect,  is  due  to  the  absence  of  any  settled 
standard  of  pronunciation.  A  Yorkshire  farmer, 
for  instance,  may  ask  "  why  should  e-w-e  spell  yoo 
rather  than  yow,"  and  as  no  one  can  answer  his 
question,  he  continues  to  pronounce  the  word  in  his 
own  way.  The  adoption  of  a  fixed  standard  of  pro- 
nunciation would  naturally  follow  the  introduction 
of  phonetic  spelling.  Amara. 

SPECKS  ON  ORANGE  BIND. 

[10875.  J— As  the  query  of  "  Nedbeh  "  (10758)  has 
not  received  any  reply,  I  may  inform  him  briefly  that 
the  insect  he  mentions  finding  beneath  the  small 
brown  scales  on  the  rind  of  the  orange,  is  a  species 
of  coccus — a  tribe  of  insects  allkd  to  the  well-known 
cochineal,  and  the  scale  is  the  cast  skin  of  the  larva?. 
Underneath  this  shelter  the  insect  may  be  found  in 
various  stages  of  growth,  its  different  metamor- 
phoses being  gone  through  without  any  change  of 
position.  Sometimes  the  scale  conceals  a  group  of 
eggs  in  process  of  hatching,  sometimes  larva  more 
or  less  developed ;  in  other  cases  it  covers  the  perfect 
insect,  in  which  tbe  sexes  are  widely  different,  the 
male  being  furnished  with  ample  wings,  while  his 
less  favoured  spouse  is  evidently  destined  for  a 
sedentary  life  at  home.  Tbe  insect  was  noticed  and 
described  by  tbe  late  Mr.  Richard  Beck,  in  1861 ,  in  the 
"  Transactions  of  the  Royal  Microscopical  Society," 
and  the  description,  with  a  plate  of  the  metamor- 
phoses, is  given  in  the  Quarterly  Journal  of  Micro- 
scopical Science,  Vol.  I.,  new  series.  These  insects 
are  easily  obtained,  though  not  on  every  orange, 
and  I  have  now  some  specimens  soaking  in  turpen- 
tine, but  they  have  been  left  in  it  so  long  that  I 
doubt  their  ever  making  cabinet  slides. 

Vectensia. 

[10876.]— These  specks  (10758)  are  the  shields  of 
a  species  of  coccus.  In  the  9th  vol.  (1861)  of  the 
"  Transactions  of  the  Microscopical  Society  of 
London  "  there  is  a  paper  on  the  subject  by  Mr. 
Richard  Beck,  illustrated  by  a  beautiful  plate, 
showing  the  insect  in  various  stages  of  its  life. 

B.  C.  D. 

[10877.]— Tus  insect  observed  by  "  H.  D.  P." 
Getter  10832,  p.  176)  appears  to  me,  from  the  de- 
scription he  gives  of  it,  to  be  the  scale  insect,  or 
coccus,  an  insect  similar  in  character  and  habits  to 
the  cochineal  insect  (coccus  cacti),  and  a  common 
enemy  of  the  gardener.  There  are  many  species  of 
this  insect,  such  as  C.  Vitis,  C.  Testudo,  C.  Hes- 

Eeridum,  &c.  The  cocci  are  shield-like  in  shape, 
eing  convex  above  and  flat  or  concave  below,  and 
are  of  various  colours.  I  have  seen  them  yellow, 
orange,  and  tortoUeshell.  The  males  have  wings, 
nnd  aro  active ;  the  females  are  fixed  and  wingless. 
"  H.  D.  P."  is  in  error  with  regard  to  the  number 
of  legs  ;  no  insect  has  eight  leg*.  He  has,  no  doubt, 
counted  the  antennte  or  "feelers,"  which  in  the 
young  are  as  long  as  legs.  The  scale,  like  all  other 
insects,  has  six  legs,  and  these,  as  it  increases  in 


size,  grow  into  the  body.  The  young  scales  are  very 
active ;  I  have  one  under  my  microscope  now  that  is 
scrambling  about  over  its  mother's  body.  They 
eventually  become  stationary,  and,  by  means  of  a 
sucker,  with  which  they  pierce  the  cuticle  of  the 
plant,  they  obtain  their  food.  The  female,  soon 
after  she  has  laid  her  eggs,  dies,  and  her  body 
becomes  covered  with  a  long  white  woolly  substance, 
that  guards  her  eggs  during  their  incubation.  It  is 
most  probably  portions  of  this  that  "  H.  D.  P." 
likens  to  spongy  sugar. 
Bath.  P.  A.  Edwards. 

SWIMMING. 

[10878.] — In  several  late  numbers  of  your  maga- 
zine I  have  observed  letters  discussing  the  subject  of 
swimming,  and  professing  to  explain  the  reason  why 
it  is  easier  to  swim  in  deep  than  in  shallow  water, 
some  suggesting  that  it  is  on  the  principle  of  the 
bathometer  recently  invented  by  Dr.  Siemens, 
others  advancing  various  suggestions  equally  wide  of 
the  mark.  Some  correspondents  seem  even  to 
doubt  that  it  is  easier  to  swim  in  deep  than  in 
shallow  water.  The  reason  is  a  very  simple  one 
indeed.  The  problem  is  a  purely  dynamical  one,  and 
not  a  statical  one  as  most  of  your  correspondent] 
treat  it. 

The  strokes  of  a  swimmer  in  deep  water  act  on  a 
larger  mass  of  matter  tban  those  of  one  swimming 
in  shallow  water,  as  the  deeper  the  water,  the  farther 
the  swimmer  wonld  be  from  the  shore  or  bank.  The 
reaction  of  the  deep  water  to  the  stroke  would,  there- 
fore, be  greater  than  that  of  shallow  water.  Less 
motion  would  be  thus  produced  in  the  water  in  the 
former  case,  and  more  in  the  swimmer's  body,  the 
energy  of  the  water  backwards  being  eqnal  to  that 
of  the  swimmer  forwards.  The  larger  the  mass  of 
water,  the  more  nearly  would  it  resemble  a  solid 
and  immoveable  fulcrum. 

That  the  mass  of  the  water  in  which  the  swimmer 
is  immersed,  and  not  that  immediately  surrounding 
him,  is  to  be  considered,  is  most  abundantly  estab- 
lished by  the  phenomena  that  accompany  tbe  explo- 
sion of  a  torpedo,  which  invariably  produces  the 
greatest  disturbance  in  the  line  of  least  resistance— 
i.e.,  vertically  upwards,  having  but  little  effect  late- 
rally, where  it  is  opposed  by  a  great  mass  of  water. 


H. 


FBOST  FEBN8. 


[10879.]— Pbat  request  Mr.  Graves  (10825)  the 
next  time  he  writes  to  spell  Valencia  with  a  "  c  " 
instead  of  a  "  t."  The  orthography  was  changed  by 
the  Ordnance  Surveyors  at  the  instance  of  the  lata 
Knight  of  Kerry.  B.  J.  L. 

RADIOMETERS. 

[10880.] — The  development  of  the  human  species, 
and  mammals  generally,  is  through  a  protozoal 
form  of  life — fish,  serpent,  bird,  and  mammal^-ani 
this  process  is  called  ontogeny,"  not  "  outaging," 
as  printed  in  my  last  letter.  That  light  in  the  same 
way  is  a  quickly  modeled  product  of  heat,  electricity, 
&c,  derived  ultimately  from  motion  proper,  and  re- 
ducible again  into  motion  proper  by  a  quick  reversal 
of  this  process,  is  a  theory  put  forward  by  me  on  the 
strength  of  analogy,  and  with  the  hope  of  throwing 
some  light  on  the  radiometer  mystery.  The  advi- 
sability of  having  a  broad  foundation  for  whatever 
theory  may  be  advanced  for  this  purpose  is  evident, 
for  newly  discovered  facts  are  constantly  demanding 
admission  and  explanation  from  these  theories ;  so 
that  unless  the  theo riser  is  willing  to  run  the  risk  of 
being  put  down  at  once  as  a  sort  of  scientific 
heretic,  he  is  really  not  at  all  likely  to  hit  upon 
anything  like  the  true  explanation. 

M.Lippich  has  recently  made  some  experiments 
which  prove  that  the  wave  lengths  of  light  do  not 
increase  with  the  intensity,  and  that  they  are  inde- 
pendent of  it.  They  depend  only  on  the  nature  of 
the  medium  when  considered  at  rest.  Now  the 
radiometer,  according  to  my  explanation  (letter 
10815)  supplies  larger  circles  of  media  of  different 
intensities  graded  off  in  two  directions,  and  these 
layers  I  suppose  to  be  eqnivalent  to  so  many 
entirely  different  media  through  which  the  lig" 
waves  mast  pass  and  be  remodeled. 

I  would  suggest  a  few  experiments  as  follows . 
1.  To  find  if  size  or  shape  of  exhausted  globe  has 
any  effect  on  the  rotation.  2.  If  having  filled  the 
globe  with  various  ease*,  or  vapouis,  one  after  the 
other,  and  exhausted,  will  this  make  any  difference < 
3.  Having  procured  some  bell-glasses,  such  as  are 
used  in  ordinary  air-pump  experiments,  place  one 
over  the  other,  and  let  tho  radiometer  globe  oe 
inside  of  the  series.  Now  exhaust  the  inner  globe 
as  usual,  and  also  the  bell-glasses  by  a  convenient 
arrangement,  but  th?  glasses  are  to  be  less  and  less 
exhausted  from  the  outer  one.  Find  if  thw  grad- 
ing down  of  the  exhaustion  towards  the  pith  bsu 
will  have  any  effect.  4.  Procure  a  radiometer  wi» 
metal  discs,  and  proceed  to  make  experiments  witn 
a  magnet  outside,  so  as  to  find  out  thereby  tne 
actnal  power  exerted  by  the  light  beam  on  the  discs- 
5.  It  is  well-known  that  the  space  between  Uie  two 
poles  of  a  powerful  electric  magnet  appears  to  con- 
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tain  a  viscous  state  of  the  ether  when  the  magnet 
is  active.  Put  the  ladiometer  hulb  between  for 
rcperiment.  6.  Make  a  very  light  and  small 
thermopile  to  take  the  place  of  the  metal  discs, 
and  hate  them  so  connected  by  hair- wire,  or  by  the 
pivot,  that  the  heat  may  be  measured.  It  is  pro- 
bable that  according  as  the  discs  more  so  the  index 
will  show  less  heat.  7.  Prepare  sensitive  photo- 
graphic plates  to  take  the  place  of  the  discs— hare 
two  machines,  the  one  capable  of  rotating  ,and  the 
other  the  discs  fixed,  but  similar  in  other  respects. 
Will  it  be  found  that  in  the  rotating  discs  the  light 
bat  effected  the  chemical  action  less  by  so  much  as 
there  has  been  movement  i  8.  Try  selenium  discs. 
0.  Try  the  light  reflected  from  a  revolving  mirror, 
ooamting  of  different  coloured  platen,  and  then 
stop  the  mirror.  Dr.  H.  M.  M. 


EXTRACTS  FROM  CORRESPONDENCE' 


The  Potato  Disease. 
1318.]— "  Saul  Rymea"  writes  :— "  The  Daily 
TeUgraph  recently  favoured  its  readers  with  a 
l«ader  on  the  potato  and  its  disease,  the  '  prime 
mover'  of  which  teems  to  have  been  the  Easter 
recess  and  a  '  new '  idea  on  tho  part  of  somebody 
that  'it  stands  to  reason'  that  the  potato  onght 
to  be  grown  from  seed  and  not  from  sets,  because 
'nature'  knew  best.  The  writer  in  the  Telegraph 
ssems  to  have  only  just  learnt  that  potatoes  do  bear 
teed,  and  he  certainly  must  have  been  unaware 
that  they  have  been  grown  from  seed  over  and  over 
spun.  It  cannot  be  too  widoly  known,  however, 
that  the  proposed  remedy  for  the  disease  has  been 
tried  hnndreds  of  times— even  with  imported  seed — 
and  though  it  is  not  likely  to  be  ever  neglected,  for 
more  reasons  than  one,  those  who  build  their  hopes 
on  growing  from  seed  as  a  specific  against  the 
disease  are  likely  to  bo  disappointed.  In  fact,  to 
talk  of  propagating  by  seed  as  something  new  is 
to  exhibit  crais  ignorance  of  the  subject,  for  there 
are  at  least  100  cultivators  iu  England  alone  who 
are  continually  growiug  from  seed,  and  though  some 
•>f  the  produce  may  exhibit  a  degree  of  immunity 
from  the  disease  it  would  appear  to  be  only  under 
special  conditions;  and,  at  to  the  quality  from  a 
food  point  of  view,  no  prtato  out  beats  the  old 
regent.   The  most  interesting  experiments  in  the 

Stato  line  have  been  those  carried  on  by  Mr. 
sole— viz.,  grafting  Solanum  tuberosum  on  S. 
nigrum  and  8.  Dulcamara,  and  so  on.  If  we  could 
eet  the  *  tuber '  on  our  native  and  hardy  Solan  urns 
we  might  stand  a  chance  of  defying  the  disease." 

Speed  of  Trains. 
1.319.1 — "  Saul  Eymea"  writes  :— "  The  following 
cutting  taken  from  an  American  paper  some  time 
back,  beats  the  paragraph  on  p.  159 .— *  Fast  time 
was  recently  made  by  the  "  newspaper  train,"  which 
left  Jersey  city  nearly  half  an  hour  behind  time,  and 
made  it  all  up  before  reaching  Trenton.  This  dis- 
tance—a  fraction  less  than  57  miles — was  run  in  59 
minutes,  including  a  stoppage  of  over  a  minute  at 
Newark  and  a  moderation  of  speed  at  New  Bruns- 
wick. There  were  some  portions  where  the  8 need 
was  more  than  a  mile  and  a  quarter  a  minute.  Just 
beyond  New  Brunswick,  five  miles  were  run  in  three 
and  one-half  minutes,  which  is  at  the  rate  of  nearly 
88  miles  an  hour.  About  a  dozen  passengers  enjoyed 
this  extraordinary  ride.' " 

A  Simple  Clock  Regulator. 

[3J0.]— "  Surveyor,  No.  2"  writes  :-'*  Should  any 
of  the  readers  of  the  Knolibh  Mechanic  wish  to 
contract  a  simple  clock  regulator,  they  will  find  a 
description  and  drawing  of  a  very  simple  and  a  very 
good  one,  on  pages  18  and  19  of  the  introduction 
to  '  Weale's  Rudimentary  Treatise  on  Clock  and 
Watchmaking,'  date  1850.  For  fixing  this  one,  no 
watch  set  to  correct  Greenwich  time  will  be  re- 
laired,  because  while  you  are  making  the  instru- 
ment you  are  making  a  meridian  line  also.  It  gives 
the  time  to  within  about  one  second." 

To  clean  Tobacco  Pipes. 
.321.]-"  J.  3.  W."  writes :— "  I  have  adopted  a 
*ary  simple  and  effective  plan  of  cleaning  my  pipe. 
Cutting  Jin.  from  the  end  of  an  ordinary  cork, 
I  fit  it  tightly  into  the  bowl  of  the  pipe.  Then, 
with  a  knife,  I  cnt  a  hole  through  the  cork  wide 
enough  to  admit  the  nozale  of  a  water  tap  with  a 
httle  pressure.  I  then  turn  on  the  water  gently 
ontil  the  flow  through  the  stem  is  sufficiently 
•trong,  and  let  it  run  until  the  pipe  is  clean.  The 
operation  had  better  be  performed  out  of  doors,  as 
to.  water  flies  in  all  directions  if  the  cork  is  not 
quite  tight." 

Specks  on  the  Orange  Bind. 
l^  T-W.  W.  Reeves  writes  in  reply  to  letter 
10.58 :— 14  The  small  ovate  brown  specks  found  on 
w*J»gw  are  the  shields  of  a  species  of  coccus  or 
n*wt.   '  Ned  bob '  will  find  them  figured  and 
by  the  late  Riehard  Beck,  Esq.,  in  the 
Jiaartsrly  Journal  of  Microscopical  Science'  for 
/ear  1861." 


Solar  Clock. 

[323.]— A.  Trotter  writes  :— "  I  am  moch  obliged 
to  '  Dr.  H.  M.  M.'  for  answering  my  question 
(letter  1080i,  p.  151),  but,  although  he  called  the 
thermometer  differential,  it  has  a  reservoir  of  mer- 
cury, which  I  thought  would  be  affected  also  by  the 
sun's  heat." 

Larva  of  Chelonia  Caja. 
[324.]—  W.  H.  Narracott  writes :— "I  took  a 
female  moth  of  the  common  tiger  (Chelonia  caja) 
last  August ;  she  laid  between  five  and  six  hundred 
egg*,  which  remained  about  a  fortnight  when  they 
became  hatched.  The  larvae  continued  feeding  until 
the  beginning  of  October,  when  they  ceased.  The 
littlo  things  remained  dormant  until  the  middle  of 
March,  when  they  commenced  feeding  again.  I 
think  it  is  a  wonderful  thing  that  nature  has  so 
provided  that  those  little  creatures  live  five  whole 
months  without  a  bit  of  food.  I  have  bred  a 
great  many  moths  and  butterflies,  but  not  such  as 
these.  I  have  told  it  to  a  great  many  people,  and 
they  all  say  it  is  the  most  wonderful  thing  they 
ever  know.  I  hope  that  this  bit  of  information  may 
be  useful  to  some  of  our  young  collectors." 


USEFUL  AND  SCIENTIFIC  NOTES. 


The  Bun's  Atmosphere.— Professor  Langhy, 
of  Allegheny  Observatory,  has  lately  published 
some  results  of  his  steady  observations  of  the  solar 
atmosphere,  which,  he  states,  is  a  thin  stratum 
which  cuts  off  one-half  the  heat  which  otherwise 
would  reach  us.  From  this  it  appears  that  the 
existence  of  living  beings  upon  the  earth  is  directly 
dependent  upon  the  suu'a  atmosphere,  for  should 
that  envelope  be  increased  25  per  cent,  in  thickness, 
the  mean  surface  of  our  globe  would,  it  is  esti- 
mated, be  reduced  100°  Fah.  in  temperature.  It  has 
been  suggested  that  the  glacial  epoch  through  which 
the  earth  passed  many  ages  ago  might  hare  been 
due  to  a  fluctuation  in  the  solar  atmosphere. 

Harmony  of  Colours  in  Flowers.— One  of  the 
obscure  points  of  science  is  the  cause  of  the  har- 
mony of  colours  always  observed  in  flowers.  An 
exchange  states  that  when  two  colours  are  found, 
they  are  generally  complements  of  each  other.  The 
wild  Asters  of  Autumn  generally  have  purple  rays 
and  yellow  disc  flowers.  The  Pansy  is  yellow  and 
purple,  and  the  blue  Violet  has  its  stamens  yellow 
and  its  potals  a  reddish  blue.  In  foot  yellow  and 
purple  generally  go  together  ia  flowers.  A  splendid 
example  is  afforded  by  tho  large  Iris  Germanica, 
the  popular  Fleur-de-luce  of  our  gardens.  From 
the  white  base  of  its  petals  the  colourless  sap  passes 
into  its  petals,  which  become  of  a  gorgeous  purple, 
while  the  beard  of  the  petals  becomes  at  the  tip  a 
a  very  rich  yellow,  though  the  lower  part  of  each 
separate  filament  is  not  of  the  purest  white.  What 
chemical  or  physical  law  determines  the  arrange- 
ment of  colour,  if  there  be  any  such  secondary 
cause,  is  not  yet  discovered.  Two  French  chemists, 
Fremy  and  Oloex,  say  that  the  tints  of  flowers  are 
due  to  cyan  in,  xanthin,  and  xanthein.  Cyauin  is 
reddened  by  acids.  A  supply  of  vegetable  acid 
developed  in  a  flower  would  then  turn  the  blue  to 
rose  colour,  while  a  scarcely  sensible  quantity  might 
produce  a  purple.  Xanthin  ij  a  yejlow  from  the 
Sunflower,  and  x»nthein  the  yellow  of  the  Dahlia. 

The  Metropolitan  das  8upplr.— Mr.  H.  Chubb 
(late  secretary  to  the  Imperial  lias  Company)  read  a 
paper  on  "  The  Supply  of  Qas  to  the  Metropolis,"  at 
the  sixth  ordinary  meeting  of  the  present  session  of 
the  Statistical  Society.  Londou  was  now  supplied, 
said  Mr.  Chubb,  by  eight  companies,  but  there 
were  originally  thirteen.  These  eight  companies  had 
seventeen  manufactories ;  the  share  and  loan  capital 
of  the  united  companies  amounted  to  rather  more 
than  XI  1,000,000  sterling,  and  the  maximum  rate  of 
dividend  allowed  to  be  paid  on  the  total  share  capital 
averaged  87  per  cent.  Ia  the  aggregate  over  a 
million  and  a  half  tons  of  coal  are  used  every  year 
in  the  manufacture  of  gas  in  the  metropolis,  and 
the  quantity  cousumeu  in  the  past  year  amounted  to 
about  thirteen  millions  of  thousands  of  cubic  feet. 
There  were  at  present  54,119  lamps  in  the  public 
streets  iu  the  metropolis,  lighted  by  means  of  gas ; 
and  the  mains  of  all  the  companies,  of  various  sizes, 
from  4ft.  to  Sin.  in  diameter,  reached  the  enormous 
length  of  over  2,000  miles.  This  immense  trade  had 
risen  up  within  the  last  sixty  years.  After  alluding 
to  the  recent  legislation  with  regard*  to  the  metro- 
politan gas  companies,  he  referred  to  the  various 
charges  brought  against  them.  The  alleged  overbear- 
ing conduct  of  the  companies  was  probably  due 
in  some  measure  to  the  necessity  which  existed  for 
the  companies  to  ask  their  consumers  to  psy  their 
accounts  with  some  degree  of  punctuality  ;  but  the 
London  companies  collected  their  accounts,  not 
monthly,  as  was  done  in  many  provincial  towns  and 
in  all  Continental  cities,  bnt  quarterly  ;  and  as  to 
the  alleged  high  price,  in  no  city  of  the  world  outside 
England  was  the  supply  of  gas  so  good  or  so  cheap. 
In  London  the  normal  price  was  at  the  rate  of 
3s.  9d.  per  1,000  cubic  feet  for  gas  equal  to  sixteen 
sperm  candles  in  illuminating  power.  In  Paris  the 
price  was  Oe.  7$d. ;  in  Berlin,  4s.  3]d. ;  in  Amsterdam, 
5s. ;  in  Vienna,  5s.  8|d. ;  in  New  York,  10s. ;  and  in 
the  other  cities  in  the  United  States  12s.  per  1,008ft., 
and  the  quality  in  these  places  was  much  inferior. 


REPLIES  TO  QUERIES. 


■«•  In  their  answers,  Correspondents  are  r«- 
spettfulhj  requested  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 

[25043.] -Floor  Covering  (TJ.^.)— I  find  that 
this  query  has  now  got  to  its  last  position  in  "  Unan- 
swered Queries,"  and  regret  that  none  of  our 
readers  have  been  found  to  give  an  answer— in  fact, 
I  kept  my  new  dining-room  without  a  floor  covering 
for  a  few  weeks,  hoping  to  hear  of  something  to 
my  advantage;  but  at  last,  my  wife's  patience 
being  exhausted,  I  have  b*en  reduced  once  more  to 
the  adoption  of  carpet  and  drugget,  which  I  believe 
to  be  a  dusty  and  expensive  fashion.  My  only 
experience  in  the  patent  floor  coverings  has  been 
with  "  kamptnlicon,"  which  I  have  had  on  bit 
office  floor  for  some  six  years,  and  it  has  worn  well, 
although  subject  to  constant  use,  and  I  may  also 
say  that,  if  it  continues  to  wear  as  it  has  done  the 
past  six  years,  I  should  consider  it  very  likely  to 
last  at  least  twenty  years.  I  know  a  bank  in 
which  it  has  been  laid  some  ten  years,  and  though 
exposed  to  the  heat  of  a  lsrge  fire,  and  to  the  wet 
from  customers'  feet  and  umbrellas  when  waiting 
at  the  bank  counter,  it  is  in  a  very  fair  state  of 
preservation.  Kamptnlicon  seems  to  bear  excesses 
of  damp  better  than  of  heat ;  the  heat  appears  to 
destroy  the  nature  of  the  material,  and  causes  it  to 
crack  and  crumble.  I  hope  these  few  notes  may 
elicit  some  further  information  on  this  subject,  as 
I  am  convinced  that  carpets  are  by  no  means 
the  healthiest  floor  covering.— Th*  Yobjeshibk 
Yeoman. 

[Experience  enables  us  to  certify  that  kamptnlicon 
is  an  excellent  floor  covering.  It  wears  well,  is 
smooth,  and  easily  cleaned. — Ed.] 

[25087.1— Organ  Metal  Pipe  Manufacture.— 
I  am  truly  indebted  to  "  Uranium  "  for  the  great 
trouble  he  has  taken  to  make  this  subject  under- 
stood; such  practical  information  renders  this 
journal  of  priceless  value.  I  have  closely  studied 
J>is  directions,  and  with  the  aid  of  the  drawings  I 
cannot  foresee  any  particular  difficulty  that  I  cannot 
surmount.  At  present  I  do  not  want  any  reeds,  but  I 
am  rather  surprised  that  he  makes  a  passing  allusion 
to  zinc  pipes,  because  I  have  always  understood  them 
to  bo  failures.  For  instance,  will  an  open  diapason 
of  sine  bear  comparison  at  all  with  one  of  ordinary 
metal  ?  If  so  (and  I  am  not  trespassing  too  much  on 
*'  Uranium's  good  nature)  I  should  be  glad  to  see 
a  few  words  on  their  manufacture.— South  Lan- 
cashire. 

[25155.]— Potential  Bnergr.— As  the  querist 
asks  for  my  opinion  on  this  subject,  I  will  endeavour 
to  explain  it.  Does  a  coiled-up  spring  give  ont  more 
heat  in  rusting  away  to  powder  than  if  unwound  ? 
Undoubtedly  it  does.  To  clearly  understand  this 
it  must  be  remembered  that  this  neat,  or  potential 
energy,  has  two  quite  distinct  sources— molecular  or 
mechanical,  and  atomic  or  chemical.  When  a' 
spring  is  wound  up  a  molecular  disturbance  is  pro- 
duced, and  a  strain  set  up  upon  the  cohesive  forces ; 
these,  in  return,  will  give  up  this  energy  as  work  or 
as  heat  equivalent  to  the  exertion  expended  in 
winding.  If  the  tension  on  the  spring  or  its  mole- 
cules is  released,  we  have  this  work  at  once  or 
gradually ;  if  the  tension  is  released  molecule  by 
molecule  during  the  weakening  of  the  Bpring  by 
rusting,  of  course  each  molecule  will  give  up  its 
share  of  this  energy  as  it  is  released  from  its 
strained  state.  At  the  same  time  the  heat  dne  to 
oxidation  will  be  generated  quite  independently  of 
the  other.  But  all  this  would  be  incapable  uf  any 
practical  demonstration  or  measurement,  because 
the  molecular  forces  capable  of  being  stored  up  in  a 
steel  spring  are  quite  trifling  in  relation  to  the 
energy  of  oxidation.  Therefore,  as  it  is  possible  to 
measure  the  latter  only  approximately,  the  addition 
of  the  mechanical  energy  would  be  inappreciable, — 
Sigma. 

[25244.]— Oat  Cake.—"  Oowrie  "  says  "  bannock 
must  be  the  word."  He  is  quite  right  to  call  it 
what  be  pleases.  No  doubt  oat  cake  sprung  from 
bannock,  as  "porridge"  sprang  from  "brose;" 
but  no  one  would  think  of  confounding  the  one 
with  the  other.  The  three  errors  consist  in  ren- 
dering three  Scotch  words  into  English,  so  that 
"  ours  '*  might  better  understand  them.  Oat  cakes 
and  porridge  are  very  good  if  properly  prepared  : 
but  I  would  advise  "Gowrie"  to  keep  "brose" 
and  "  bannocks  "  out  of  the  way  of  his  English 
friends,  or  he  may  have  cause  to  rue  it.  About  200 
years  ago  an  English  poet,  on  visiting  his  friends 
in  Scotland,  was  feasted  on  "  brose '  and  "  ban- 
nocks." The  following  lines  were  written  by  him  : — 
"  Fare  thee  well,  beggarly  Scotland, 
Brose  and  bannocks,  kilts  and  kalo  ; 
Welcome,  welcome,  merry  old  England, 

Langhing  lasses  and  foaming  ale: 
It's  when  I  came  to  cannie  Carlisle— 

I  turn'd  and  laugh'd  loud  laughters  three 
Oh.  when  I  cross  the  Sark  again, 
The  muckle  de'il  shall  carry  me." 
— More  Light. 

[26272.]— Curve.— '*  C.  W.  H."  says  that  he  has 
not  seen  a  solution  of  this  problem.  I  sent  one  up, 
in  reply  to  "  Iostephanus,"  which  appeared  in  last 
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week's  English  Mechanic,  therefore  it  seems  to 
me  that  *'  C.  W.*  H."  has  either  overlooked  my 
answer  or  else  he  means  to  imply  that  it  is  no 
solution.  If  the  first  of  these  suppositions  is  the 
correct  one  I  hope  that  he  will  now  consider  the 
solution  I  sent ;  if  tho  second  be  the  correct  one  I 
can  only  say  that  my  solution  seems  to  me  much 
simpler,  as  it  does  not  involve  "  the  integral  " 
or  analytical  geometry.  I  beg  the  pardon  of 
*  C.  W.  H."  for  saying  my  solution  for  it  is  not 
mine,  bnt  that  of  aW.  H.  Besant,  M.A.,  P.R.S., 
lecturer  and  late  Fellow  of  St.  John's  College, 
Cambridge,"  and  was  taken  from  the  book  read  for 
the  mathematical  tripos.  Should  Mr.  Besant' s 
solution,  however,  be  defective,  I  trust  to  the 
generosity  of  "  C.  W.  H."  to  point  out  its  weak 
points  as  it  is  my  desire  always  to  "  live  and  learn." 
— Cycloid. 

[25309.]  —  Acoustical.  —  If  Mr.  Lancaster  can 
devise  any  plan  by  which  distant  sounds  can  be 
rendered  more  distinctly  audible  on  board  ship  he 
will  receive  the  thanks  of  all  those  who  may  have 
occasion,  as  I  have  had,  to  spend  many  months  on 
the  high  seas ;  but  1  must  point  out  to  him  that  any 
apparatus  for  such  a  purpose  must  be  simple, 
portable,  handy,  and  able  to  stand  knocking  about, 
as  its  chief  use  would  be  in  rough  weather. — 
H.  B.  T.  8. 


.  329.1— American  Clocks.— I  think  *'  Horo  " 
i  s  mistaken  with  respect  to  the  wheels  of  these.  I 
have  examined  a  nood  many,  and  find  that  the 
wheels  are  stamped  out  of  sheet  brass ;  but  the 
teeth  have  every  appearance  of  being  cut,  and  not 
stomped.  I  believe  the  latter  are  cut  in  large  num- 
bers together,  screwed  up  tight  on  a  mandrel.— 
Bp.  J.  L. 

[26438.]— Chemical  Nomenclature.— Anrine  is 
used  as  a  colouring  matter  in  dyeing  and  calico* 
printing.  The  following  proportions  for  its  pre- 
paration are  from  one  of  the  patents  taken  out  in 
this  country :— Take  about  231b.  of  carbolic  acid, 
from  101b.  to  201b.  of  dry  oxalic  acid,  and  from  71b. 
to  141b.  of  sulphuric  acid.  This  mixture  is  heated 
until  the  colouring  matter  is  formed  of  the  required 
colour  and  consistence,  when  this  operation  is  con- 
sidered to  be  finished.  The  matter  is  washed  with 
boiling  water,  in  order  to  remove  the  excess  of  acid. 
It  is  then  in  the  state  of  a  light  pitch,  and  with  a' 
green  shade  of  cantharide.  It  may  be  dried  and 
reduced  to  powder  by  means  of  heat.  I  am  indebted 
to  Calvert's  lectures  on  coal-tar  colours  for  the 
above.— William  W.  Stavelsy. 

[26477.]— More  Terms.— I  cannot  let  the  detailed 
criticism  of  "  Aletheus "  pass  without  a  few 
comments  with  reference  to  myself,  the  more  so  as  I 
find  that  other  correspondence  beside  my  own  is 
supposed  by  "  Aletheus  "  to  be  at  fault.  "  Aletheus  " 
expresses  a  regret  for  his  incapability  to  give  an 
opinion  on  this  subject ;  perhaps  he  is  in  as  good  a 
position  for  criticising.  Because  I  made  the  follow- 
ing statements— that  "momentum  is  a  magnitude 
which  varies  as  the  mass  and  the  velocity  of  a 
body,"  and  "work  is  the  product  of  the  weight 
and  the  space  it  passes  over,"  both  of  which  are 
simple  enough  and  were  given  for  the  information 
of  those  who  inquired  for  it — for  this  "Aletheus" 
bints  that  I  probably  quote  "  from  excellent 
(though  not  now  living)  authorities."  I  beg  there- 
fore to  inform  "Aletheus  "  that  he  will  find  my 
information  on  pp.  202,  337  of  "  Todhunter's 
Mechanics,"  third  edition,  1874,  which  if  "  Aletheus  " 
had  perused,  the  probability  is  that  he  would  not 
have  attacked  me  for  quoting  excellent  though 
ancient  authorities.  But  for  space  and  inclination  I 
could  answer  forothers  to  the  same  end,  whose  ideas 
would  no  doubt  be  found  to  be  correct. — Bbomo- 
Iodine  Spa. 


2.]— Watch. — Although  not  quite  sympa- 
thising with  W.  Freeman  in  the  spirit  in  which  he 
has  entered  on  the  practice  of  watchmaking,  I  will 
always  be  willing  to  assist  him  to  the  extent  of  my 
knowledge.  I  have  been  a  little  behind  the  scenes 
and  am  acquainted  with  a  good  many  members  o: 
the  trade,  and  I  know  they  are  credited  with  many 
"  dirty  tricks  "  of  which  they  are  altogether  guilt- 
less. It  is  supposed  they  have  many  opportunities 
for  practising  deception ;  but  of  them,  in  a  special 
sense,  it  may  be  said,  "Be  sure  your  sin  will  find 

Ed  out."  It  is  not  their  interest  to  deceive,  even 
d  they  the  will.  Of  course  I  could  not  attempt 
to  defend  the  conduct  of  every  individual  watch- 
maker on  every  occasion  any  more  than  I  could — 
say,  the  clergy.  There  are  black  sheep  in  all  profes- 
sions ;  but  W.  Freeman  may  repose  as  muoh  con- 
fidence in  any  respectable  watchmaker  as  in  any 
other  respectable  man.  The  "trick"  which  Mr. 
Freeman  specifies  seems  plain  enough  from  his 
stand-point.  He  may  have  fallen  into  bad  hands; 
but  if  we  know  the  other  side  of  the  case,  may  be 
certain  extenuating  circumstances  would  appear 
sufficient  almost  to  allay  even  W.  Freeman's  pre 
judioe.  There  is  a  vulgar  notion  that  the  watch 
makers  have  a  special  eye  after  the  jewels,  taking 
them  out  of  watches,  Ac,  and  that  is  very  silly.  So 
the  mere  fact  that  it  is  a  jewel  that  is  at  the  bottom 
of  the  trouble  makes  me  sceptical.  However,  if  Mr. 
Freeman  has  time  and  inclination  there  is  no  reason 
why  he  should  not  amuse  himself  in  this  way. 
believe  the  secrets  of  the  trade  nre  few.  All  that  is 
required  is  a  taste  in  that  direction,  a  little  know 
ledge,  and  plenty  of  patience.  His  first  diifionlty  is 
with  the  maintaining- power  work.  The  point  of  the 
piece  that  drops  into  the  teeth  of  the  ratchet  is 


often  worn  round,  so  that  it  does  not  catch.  If  that 
be  right,  aud  the  spring  keep  it  in  the  place  pro- 
perly, the  maintaining-power  spring  in  the  fusee  ib 
probably  broken,  or,  perhaps,  is  bound  in  its  place. 
Holding  the  fusee  in  your  hand,  apply  power  to  it 
with  a  key  in  the  same  direction  as  the  mainspring 
pulls  it  round.  Watch  the  deportment  of  the  pin  in 
the  slot  in  great  wheel.  If  it  moves  up  to  the  end 
of  tho  slot,  and  then  back  when  released,  it  is  all 
right,  unless  it  be  very  weak.  Some  of  these  things 
are  likely  to  be  astray.  As  regards  the  stiffness  in 
winding  complained  of,  two  causes  may  produce  it. 
The  mainspring  may  be  raised  too  high,  so  that  it 
is  fully  coiled  up  before  the  fusee  is  properly  filled, 
or  the  stop  work  does  not  act  right.  See  that  the 
stop-piece  on  the  upper  plate  is  quite  free,  and  tbe 
spring  underneath  all  right.  If  that  be  so.  and  the 
point  of  the  fusee  cap  does  not  butt  up  against  the 
stop  when  the  fusee  is  filled,  the  point  of  the  stop- 
piece  must  be  bent  up  or  down  according  as  the  case 
requires.  It  is  sometimes  a  little  troublesome  to  get 
the  stop-work  to  come  into  action  at  the  last  turn, 
and  no  sudden  but  repeated  experiments  and  altera- 
tions alone  will  bring  it  right.  The  operation  of 
flattening  a  hairspring  requires  a  considerable 
exercise  of  patient  skill.  From  W.  Freeman's  de- 
scription I  should  think  that  by  holding  the  balance 
firmly  in  the  hand,  catching  the  spring  by  tbe  outer 
coil  with  a  fine  pair  of  tweezers,  and  pulling  the 
spring  up  petticoat  fashion,  it  might  be  got  pretty 
flat.  If  not,  the  spring  must  be  taken  off  the  balance 
and  delicately  manipulated  with  the  tweezers.  There 
is  hardly  a  common  job  in  watchmaking  that 
demands  such  an  exercise  of  judgment,  skill,  and 
patience  as  the  flattening  of  a  distorted  hairspring. 
—Shan  Sholus. 

[25652.]  — Watch.— In  reply  to  W.  Freeman's 
query  (p.  165)  as  to  the  reason  of  his  watch  when 
wound  up  failing  to  "  stop  dead  " — that  is,  I  suppose, 
he  means  it  checks  before  the  stopwork  acts — the 
cause,  evidently,  is,  that  the  spring  does  not  make 
turns  enough  in  the  barrel  to  allow  the  fusee  to  carry 
tbe  chain  up  to  its  full  height  and  to  thereby  bring 
the  stopwork  in  action— a  very  risky  thing,  as  the 
chain  is  in  danger  of  breaking  in  each  winding.  The 
following  will  give  a  rule  for  fitting  in  a  spring  of 
proper  strength  and  number  of  turns.   First  take 
the  chain,  and  holding  the  barrel  in  the  fingers, 
enter  barrel  hook  into  chain  hole,  then  turn  tbe  chain 
round  it  as  far  as  it  will  go,  and  count  the  number 
of  turns  it  makes.   Suppose  it  makes  four  turns 
completely,  then,  allowing  for  the  extension  of  chain 
between  barrel  and  fusee,  which  is  usually  about 
a  third  of  a  turn,  the  spring  when  in  action  will 
work  three  turns  and  two-thirds  during  30  hours. 
Now,  after  putting  in  the  new  spring,  take  the  barrel 
between  thumh  and  finger  and  gently  wind  up  the 
spring  by  means  of  a  pin  vice  on  the  ratchet  square, 
and  carefully  counting  the  number  of  turns  it  will 
make,  which  ought  to  be  from  4J  to  4*.  which  will 
allow  !a  quarter  of  a  turn  or  more,  if  needful,  to 
obtain  equal  tension  for  the  setting  np  by  the 
ratchet  and  click  beneath  dial ;  and  also  a  little  free 
spring  power  to  spare,  which  is  always  desirable,  to 
avoid  undue  strain  and  risk  of  breakage.  Unfortu- 
nately this  cannot  always  be  done  in  our  English 
fusee  watches,  the  escapement  being  often  as  heavy 
as  a  short,  thiok  spring  is  capable  of  driving.  Our 
otherwise  excellent  English  watches  have  certain 
faults  (and  this  is  one  of  them)  which  might,  with 
great  advantage   to  their  ;iong-established  good 
repute,  be  amended.   W.  Freeman  being  a  novice 
can  hardly,  I  think,  successfully  flatten  his  hair- 
spring without  good  and  long  practice.  However, 
this  may  help  him.   First,  unpin  the  spring  from  its 
collet  and  lay  it  on  a  clean  white  card,  then  with  a 
pair  of  fine  tweezers  begin  at  the  centre  coil  and 
follow  it  round  until  yon.  come  at  a  bent  part,  then 
grasp  this  between  the  tweezers,  and  with  the  point 
of  a  brass  wire,  filed  to  a  needle  sharpness,  either 
raise  or  depress  the  coil  next  to  the  tweezers,  and 
close  to  them,  according  as  such  coil  may  be  bent, 
either  up  or  down,  and,  also  bend  it  horizontally  to 
its  proper  distance  from  the  next  inner  coil,  and  so 
follow  every  coil  all  round  to  the  last,  which  must  be 
left  wider  in  order  that  tbe  next  inner  coil  shall 
escape  Contact  with  the  curb  pins.   The  whole 
diameter  of  spring  should  be  that  of  the  centre  of 
regulator  to  between  the  curb  pins,  and  the  spring 
when  flattened  should  be  placed  upon  it  with  outside 
coil  between  the  pins  in  order  to  prove  its  correct 
size.   Then  pin  it  on  tbe  collet  again,  and  this  yon 
will  find  very  difficult  to  manage  if  not  used  to  it. 
Lay  the  collet  flat  side  down,  then  enter  tbe  point  of 
spring  into  the  hole  (take  care  not  to  enter  it  the 
wrong  side),  now  take  a  very  small  pair  of  pliers,  and 
first  entering  vour  pin,  press  it  gently  and  firmly 
home,  taking  Veat  care  not  to  hamper  the  coiL 
Now,  you  will  find  it  usually  (when  fresh  pinned), 
out  of  true  with  the  collet,  and  you  must  go  to  work 
with  tweezers  and  pointed  wire  agniii  to  make  this 
first  central  coil  equidistant  all  round  and  level  with 
the  collet.   All  this  is  easier  to  describe  than  to 
practise.   A  spring  when  much  hampered  is  host 
condemned  and  replaced  by  a  new  one.— F.  M.  C. 

[25577.]— Dynamical  Problem.— As  Professor 
Qoodeve's  experience  differs  from  mine,  I  conclude 
that  the  quality  of  the  sand  mnst  have  something 
to  do  with  if.  I  have  seen  a  flower  pot  half  full  of 
fine  white  sand  rotated  on  a  table  used  in  pottery. 
The  sand  took  a  decided  curve,  the  bottom  being 
nearly  flat.  An  attempt  was  made  to  damp  it  while 
revolving  with  steam  to  cake  it,  that  it  might  be 
examined.   Bnt  it  could  not  be  done.  Perhaps 


some  reader,  who  has  a  whirling  table,  would  try 
the  experiment  with  sharp  sand,  sea  sand,  and 
small  shot,  and  let  us  know  the  result.  Perhaps  if 
water  were  dropped  in  it  would  rise  by  capillary 
attraction,  and  wonld  set  the  sand.— A.  Tbottf.r. 

[25012.1 — Electrotypes.— As  an  extension  of  the 
reply  of  c'  G.  F.  C."  to  25642  I  would  mention  that 
when  practising  electrotyping  many  years  ago  I 
often  pnt  a  plaster  of  Paris  partition  across  a 
common  jelly  mr,  which  for  moderate-sized  objects 
is  more  simple  than  a  box.  To  cast  the  sheet  of 
plaster  take  a  piece  of  cardboard  of  suitable  size, 
turn  up  tbe  edges  $in.,  and  pour  in  the  plaster; 
when  set  pare  it  down  till  it  just  fits  into  the  jar  -.  a 
little  plaster  then  run  round  the  edges  will  secure  it 
in  its  place.  I  used  to  cement  a  bar  of  mahogany 
on  the  top  of  the  plaster  division  to  bear  a  zigzag 
shaped  wire  on  which  the  zinc  and  moulds  were 
hung. — Vectensis. 

[25651.]— Reflection  of  Light.— I  thank  Mr. 
Lancaster  for  his  reply  to  this  query  and  illustra- 
tions, which  certainly  throw  some  light  on  the 
subject.  Still  I  think  there  is  something  in  it 
which  we  do  not  quite  understand.  We  know  that 
the  light  reflected  is  greater  as  the  angle  of  incidence 
increases,  but  nothing  beyond  the  mere  fact  and  one 
or  two  numbers  ;  at  any  rate,  I  have  never  met  wits, 
any  law  or  hint  of  a  law.  Tbe  velocity  of  wave 
motion  in  any  homogeneous  medium  varies  as 

For  instance,  sound  travels  faster  through  hydrogen 
gas  than  through  air  because  tbe  density  is  less; 
and  if  air  be  heated  in  a  closed  vessel,  sound  travels 
through  it  with  increased  velocitv,  owing  to  the 
increased  elasticity.  Exactly  similar  relations  hold 
good  with  light.  It  moves  more  slowly  in  glass 
than  in  air  because  the  ether  in  glass  is  trammelled 
by  the  molecules  thereof  and  rendered  more  dense; 
but  on  regaining  the  free  ether  its  original  velocity 
is  regained.  There  is  a  hydraulic  lift  at  the  College, 
South  Kensington,  and  the  pressure  of  water  being 
constant,  it  nevertheless  sometimes  went  np  fart,  st 
others  slow.  Why  ?  Because  sometimes  there  were 
only  one  or  two  persons  in  and  at  others  the  lift  was 
full.  This  is  a  coarse  illustration,  bat  the  principle 
involved  is  tbe  same.  If  you  give  a  constant  force 
more  work  to  do,  it  will  take  more  time  in  which  to 
do  it.  In  the  case  before  ns  the  elasticity  of  the 
ether  is  the  constant  force,  the  density  the  raryiag 
work.— Beacon  Louqh. 

[25861.1— Befleotion  of  Light.— Your  answer 
does  not  nelp  me,  but  I  am  very  pleased  to  read  it. 
Your  experiment  wonld  not  work  in  the  manner  von 
suggest.  Thus  A  would  not  give  up  the  whole  of  its 
force  to  B,  and  consequently  C  wonld  be  very  dif- 
ferent to  A,  both  in  its  amplitude  and  rapidity  of 
vibration.  I  cannot  yet  get  over  my  difficulty,  and 
should  be  obliged  to  any  one  who  would  simplify 
this  point.— W.  J.  Lancaster. 

[25652.]— Rings  and  Crosses.— I  have  not  time 
this  week  to  do  full  justice  to  this  subject,  but  will 
do  so  before  next  Friday.  I  will  try  to  give  yon 
something  in  our  next  that  may  help  you.— W.  J. 
Lancaster. 

[26707.]— To  Mr.  Lancaster.— I  am  sorry  to 
have  to  tell  you  that  your  lantern  objective  is  not  an 
achromatic  one,  and  therefore  is  useless  for  taking 
transparencies.  You  will  have  to  get  either  a  single 
achromatic  lens  or  an  ordinary  portrait  combina- 
tion, before  yon  will  be  able  to  take  good  trans- 
parencies. When  you  have  obtained  such  a  leas  I 
shall  be  pleased  to  help  you.— W.  J.  Lancaster. 

r25709.]— 8moky  Chimney.— Pnt  a  Bin.  air  brick 
with  a  sbde  in  your  outside  wall  at  the  back  of  yonr 
grates  to  let  the  air  through ;  let  the  bottom  of  the 
air  brick  be  level  with  your  floor  inside;  let  the 
bottom  of  the  flue  be  level  with  the  inside  floor; 
take  the  edge  off  the  brick  at  top  of  the  flue  neartbe 
grate  bottom  and  use  a  dust  preventer ;  inclose  your 
fireplace,  put  a  leaning  arch  from  the  back  of  yonr 
grate  to  the  chimney  oar;  if  yours  is  an  oven  and 
boiler  leave  Sin.  at  the  back  of  the  leaning  arch  for 
the  flues  leave ;  a  hole  in  yonr  arch  for  the  smoke 
above  the  fire,  1ft.  3in.  high,  and  lOin.  across.  Let 
yonr  flues  oome  in  at  both  aides,  keep  the  first 
four  courses  of  your  arch  nearly  upright  for  more 
room  for  the  kettle.  The  leaning  arch  will  stop  tbe 
down  draught  to  the  flue,and  tbe  air  will  take  the 
smoke  up  the  ohimney.— Wo.  Wo. 

125728.]— Vegetable  Parasitic  Plants.-I  think 
"  Hacknm "  will  find  the  dodder  Ouscuta  Bp* 
thymum  (Mnrr.)  parasitical  on  small  shrubby  plants 
on  Keston  Common,  Kent.— Walter  W.  Reeves. 

[25731.]— Leaky  Slate  Cistern. — I  think  if  "Sub- 
scriber Jones  "  does  as  follows  he  will  make  a  good 
job  of  bis  cistern.  I  have  done  it  many  times,  with 
always  good  results,  to  zinc  cisterns  as  well,  when 
they  have  been  eaten  in  very  small  holes : 
size  and  red  lead,  mix  to  the  consistency  of  tbiex 
paint,  and,  with  a  paint-brush,  paint  where  yon 
think  it  leaks  through,  giving  a  very  bad  place  two 
coats.  You  must  be  careful  the  cistern  is  dry 
where  you  paint.  This  has  the  advantage  of  nTW 
quickly,  and  not  contaminating  the  water.  J . 

[26748.]  — Numismatic— Read  Henf rey's  book  0B 
English  coins,  or  Jewitt's  "  Guide  to  English  Coins. 
In  either  of  these  works  you  will  find  a  fun  descrip- 
tion of  every  coin  from  the  Norman  conquest  down 
to  the  present  reign,  with  facsimiles,  and  otoer 
naef ul  information  relating  to  nnjniamsuos.  A  ns> 
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would  be  too  lengthy  to  give  in  the  pages  of  the 
Rnglibh  Mechanic. — Arthur  Barber,  Not- 
tingham. 

125752.1— Straightening  Fire  Bars.— If  "  Poor 
Engine  Driver "  takes  his  furnac9  bars  ont  anil 
makes  them  red  hot  and  puts  them  under  pressure 
of  a  lever  or  screw,  he  will  find  they  will  straighten. 
— Countst  Horse  Cobbler. 

[25751.]— Safety  Valve  for  Model  8  team 
Boiler. — A.  oast-iron  ball  2in.  diameter,  weight 
about  lib. ;  B,  brass  valve  fastened  in  cast-iron  ball 
turned  4  in.  diameter  to  fit  easy  in  seating  marked  C  ; 
4ls»  part  fitting  in  C  to  have  three  fiats  filed  liko  D  ; 


opening  that  to  B,  an'l  T)  opens  for  the  admission 
of  -team.    The  consequence  is  that  the  water  flows 


C.  valve  seating  soldered  or  riveted  on  top  of  boiler. 
The  valve  and  seating  to  be  ground  together  whore 
ewrow  is  shown.  This  valve  is  very  simple,  easy  to 
construct,  does  not  get  out  of  order,  is  very  effec- 
tive, and  made  to  these  dimensions  will  carry  20lb. 
pressure. — J,  R.  Green. 

f35758.]  —  Chances.  —  It  scorns  to  mc  that 
"Sehimel''  has  quito  misunderstood  the  mathe- 
matical doctrine  of  chances.  He  gives  us  a  list  of 
particular  dice,  and  then  a«ks  us  "once  in  how 
often"  will  a  particular  die  turn  up?  As  an 
answer  I  tell  him  no  one  knows,  and  it  is  impossible 
for  any  one  to  know,  and  utterly  absnrd  to  expect 
any  one  to  be  able  to  tell.  The  correct  way  of  ex- 
pressing what  I  imagine  he  means  would  be  "  what 
is  the  chance  that  such  and  such  a  die  turn  up  in  so 
many  tries,"  or  what  are  the  odds  that  it  will  turn 
up  ?  Instead  of  this  ho  assumes  that  the  chance 
will  be  a  certainty.  Really  he  should  be  more  care- 
ful. I  need  not  comment  on  his  use  of  the  word 
"  die*  " — namely,  that  he  on  two  occasions  U9es  the 
plural  for  the  singular — as,  of  course,  this  is  obvious 
to  any  educated  person.— Cycloid. 

r85705.]— Formation  of  Gold.— "W.  S.  R."  is 
unkind  in  making  me  "suppose"  that  "gold  can 
be  made."  I  conclude  I  am  the  "correspondent" 
he  allndes  to,  seeing  that  I  am  the  only  one  who 
applied  for  information  ou  that  subject  in  the 
Mechanic.  I  saw  the  fact,  Btated  to  be  true,  in 
the  Bristol  Observer,  not  three  months  since,  and 
made  inquiry  thereupon,  and  whb  answered.  A 
little  accuracy  sometimes  prevents  a  quantity  of 
annoyance. — Oitvrier. 

f 35774.]— Trawl  Net.— If  "Tele "only  requires 


If 

A 
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into  the  boiler,  and  finds  its  own  level.  If  this 
does  not  meet  your  views,  advertise  your  address. — 
Jack. 

[25776.]  —  Eoonomiaer.  —  The  condensed  water 
can  be  returned  by  taking  a  return-pipe  to  the 
boiler  below  the  water  level.  The  steam  pipe  Bhould 
rise  at  once  to  the  highest  level,  and  the  whole 
length  slope  downwards  towards  the  return-pipe,  so 
as  to  cause  the  water,  as  it  condenses,  to  flow  on- 
wards with  the  steam  current.  The  pipes  would 
then  fill  with  water  to  the  level  of  that  in  the 
boiler  (and  be  subject  everywhere  to  nearly  the 
boiler  pressure),  and  as  the  condensed  water  raised 
the  level  at  the  distant  point,  hydrostatic  pressure 
would  return  an  equal  quantity  into  the  boiler.  The 
chief  difficulty,  would  be  at  the  lowest  point  of  the 
steam  outlet  pipe,  where  some  water  would  tend  to 
collect  and  have  to  be  forced  forward  by  the  steam 
through  the  rising  pipe.  It  might  he  well  to  form 
a  coil  of  pipe  in  this  steam  outlet,  and  subject  it  to 
sufficient  heat  to  superheat  the  steam  enough  to 
prevent  this  condensation. — Sigma. 


[25778.1— Mechanical  Equivalent.— 100  gallons 
LrSu  iU  l    t      time  and  for  deep-sea  fashing   0f  water  raised  W  C.  =  4,400  pounds  raise!  1°  C. 
be  will  find  it  cheaper  to  hire  one.    1  he  ordinary  |  nom„i,oniM| 
trawl  consists  of  a  pole  some  Soft,  or  40ft.  in  length, 
at  each  end  of  which  is  placed  a  wire  runner  some* 


thintr  in  the  sbupe  of  the  letter  I).  The  pole  is 
socketed  into  the  top  corners  of  the  D,  and  across 
from  the  bottom  corners  of  the  D  is  stretched  the 
frronnd-rope ;  the  whole  of  this  apparatus  is  merely 
t«>  gink  and  keep  open  the  mouth  of  a  long  funnel- 
abaped  net.  The  trawl  is  then  slung  by  a  properly 
adjusted  bridle  and  towed  along  by  the  boat,  the 
ground  rope  dragging  along  the  bottom  and  the 
spar  being  kept  by  the  runners  about  20in.  or  2ft. 
above  the  ground.  There  is  another  trawl,  called 
the  otter  trawl,  in  which  the  mouth  of  the  net  is 
kept  open  by  the  action  of  the  water  on  two  boards 
along  by  bridles  at  such  an  inclination  as  to  make 
them  separate  when  towed  by  the  boat.  As  to  bait 
for  oca  fishing  "  Tele  "  must  s.-.y  what  kinds  of  fish 
be  wishes  to  catch  and  where  he  proposes  to  fish. 
Bait  .varies  from  a  piece  of  the  stem  of  a  tobacco 
pipe  or  a  piece  of  bunting  npwards. — H.  B.  T.  S. 


The  mechanical  equivalent  of  a  pound  degree  centi- 
grade is  1,31)0  footpounds:  therefore  4,400  x  1,300 
=  0,116,000  foot  pounds.  I  believe  that  the  power 
of  a  coal  is  generally  expressed  by  the  number  of 
pounds  of  water  at  100"  C,  which  one  pound  can 
convert  into  steam  at  100°  C.  Expressed  in  this 
manner,  the  power  of  our  coal  is  81  (somewhat  low). 
—Beacon  Louoh. 

[25781.]  —  Mechanical  Examination.  —  A 
column  of  water  50ft.  high  will  give  approximately 
2)*fl4lb.  per  square  inch  ;  therefore  a  force  pump  with 
Sin.  sectional  area  will  give  a  pressure  of  173-12lb. ; 
add  80  per  cent,  to  this  to  overcome  friction  in  pump 
ami  pipes,  which  also  greatly  depend  on  area  of 
delivery  pipes,  likewise  the  velocity  required  of 
pump.— Steamer. 

[25782.]  —  Mechanical  Examination.  —  The 
column  of  barometer  is  -to  balance  weight  of 
atmosphere,  so  that  the  higher  the  atmosphere  the 
higher  the  barometer  will  rise.    On  a  hill  the 


inserted  in  the  enp  (B),  which  is  filled  with  merenry. 
When  the  opening  (B)  is  under  the  surface  it  must 
bo  opened  again,  and  it  will  be  fonnd  to  fall  to  C, 
which  will  be  29in.  or  so  from  tho  level  (H)  of  the 
mercury  in  the  cup.  the  few  inches  (A  C)  being 
a  vacuum.  In  ascending  a  mountain  the  pressure 
of  the  air  lessens,  and,  therefore,  weight  being  taken 


off  the  surface  (H).  the  column  (A  O  falls;  if  on 
the  contrary,  as  the  weight  on  the  surface  (H) 
increases,  so  does  the  column  in  height.  The 
ordinary  height  is  supposed  to  be  at  the  level  of 
the  sea,  and  if  the  barometer  is  taken  back  to  that 
level  after  having  been  in  a  mine,  or  up  a  mountain, 
it  will  regain  the  height  at  which  it  was  before  it 
was  disturbed. — Thug. 

[25781]—  Organ.— To  *'  D.  E.  F.  G."— I  trust  onr 
valuable  and  experienced  contributor,  "  Uranium," 
will  answer  your  query  also,  for  he  will  do  so  far 
more  fully  and  to  the  point  than  I  can.  It  is  diffi- 
cult to  give  you  the  exact  internal  lengths  you  ask 
for.  To  be  able  to  do  so  one  would  have  to  take 
them  from  absolute  experiment  with  pipes  of  the 
scale  named  by  you.  You  are,  of  course  aware  that 
there  are  several  things  which  affect  tho  speaking 
length  of  organ  pipes  :  for  instance,  scale,  pressure 
of  wind,  pitch  to  which  they  are  tnned,  and  their  im- 
mediate surroundings — that  is,  whether  they  are 
confined  or  perfectly  open.  I  here  give  you  the 
lengths  your  pipes  had  better  be  made  from  months 
to  tops  ;  the  stoppers  will  have  the  necessary  range 
for  tuning  at  "philarmonio  pitch." 

Ft.  In. 


[85775.]— Harmonium.— On  p.  183  Mr.  Fryer    barometer  will  be  low  and  in  a  mine  higlj,  because 


says  that  in  a  harmonium  "  there  must  be  nn  even 
pressure  of  wind."  This  is  so  contrary  to  all  that 
I  have  been  able  to  learn  that  I  venture  to  ask  how 
Mr.  F.  obtains  "expression"  (piano  and  forte)  in 
bis  harmonium*  with  even  pressure  of  wind  ?  If  he 
•ay*  by  means  of  an  "  expression  stop,"  of  course  I 
shall  understand  ;  but  that,  unfortunately  for  my 
powers  of  comprehension,  is  anything  but  an  "even 
pressure"  of  wind.  I  cannot  understand  how  a 
leak  in  the  bellows  (reservoir.  I  presnme)  affects 
the  evenness  or  unevenness  of  the  pressure— unless, 
indeed,  the  leak  is  of  such  a  capacity  that  it 
empties  the  bellows  nearly  as  fast  as  they  are  filled. 
Please  explain.— Sacl  Ryhea. 

[25776.1— Economises— There  are  three  ways  of 
doing  what  you  require — viz.,  by  means  of  a  pump, 
iajfetor,  or  gravity.  The  following  is  a  sketch  for 
the  latter  method  : — A  is  a  cylinder  made  of  i  plate, 
capacity  abeut  12  gallons;  D,  steam  pipe  from 
boiler;  B,  feed  to  boiler;  C,  condensed  steam  or 
witer  from  condensation ;  G,  lever  to  operate  the 
■team  valves,  E  and  F ;  H,  water  reach  of  boiler  ; 
I,  level  of  pipe  of  condensed  water.  Tho  mode  of 
retting  it  into  the  boiler  is  as  follows  : — Place  your 
hind  npon  the  lever,  G,  and  depress  it.  Tho  valve 
F.  is  lifted,  and  shuts  the  oommnnication  nt  D, 


there  is  more  height  of  atmosphere  in  a  mine  than 
on  the  hill. — Steamer. 

[25782.]— Mechanical  Examination  Question. 
The  mercurial  barometer  in  its  simplest  form 
consists  of  a  gloss  tube  about  33in.  long,  closed  at 
one  end,  filled  with  mercury,  and  inverted  in  a  cup 
of  mercury,  the  whole  attached  to  a  stand.  The 
column  of  mercury  is  supported  by  the  ntmospheric 
pressure  on  tho  open  surface  of  the  mercury  in  the 
cup.  On  going  up  a  hill  the  pressure  becomes  less, 
therefore  the  mercury  falls  in  the>  tube.  If  it  is 
brought  down  a  mine  of  course  the  column  of  air 
overhead  is  increased,  consequently  the  pressure  is 
iucreased,  and  the  mercury  is  driveu  up  farther  into 
the  tube.  The  mercury  iu  the  tube  falls  lin.  for  about 
every  800ft.  ascended,  and  vice  versa. — J.  W.  I- 
Dundalk. 

[25782.1— Mechanical  Examination  Question. 
—The  definition  of  a  mercurial  barometer  is  this. 
It  is  a  column  of  mercury  (U  B).  supported  by  the 
pressure  of  the  air,  which  acts  on  the  surface  of  the 
mercury  in  the  cup  (B),  and  the  air  varying  in  pres- 
sure makes  it  rise  or  fall  ;  hence  its  name,  which  means 
"  weight  measurer."  It  is  made  thus  i—  A  B  is  a  glass 
tube,  sealed  by  melting  at  one  end  (A)  ;  it  is  then  failed 
with  mercury,  theopeuend  (B)  closed,  audit  is  then 
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I  do  not  understand  your  next  question,  for  yon  do 
not  say  if  you  allude  to  the  pedal  or  mannal  sound- 
board pallets.  With  reference  to  your  specfication, 
I  should  very  seriously  advise  yon  to  reconsider  it, 
for  I  feel  assured  you  would  bo  disappointed  with 
the  result.  In  the  first  place,  as  you  intend  to  have 
an  open  diapason  outside  your  swell-box,  have  it 
carried  down  to  C  C,  ai -ranging  the  ten  lowest  pipes 
in  two  lateral  groups  or  towers  of  five,  thus  :— 


As  yon  are  only  to  have  two  stops  on  the  groat, 
under  no  circumstances  have  a  principal,  which,  as 
an  octave  diapason,  will  be  anything  but  generally 
ii -■fnl  in  so  small  an  organ.  An  8ft.  toned  lieblich 
gednct  would  be  far  better,  as  it  could  be  carried 
throaghout  inside  the  swell :  if,  however,  yon  desire 
a  4ft.  stop,  insert  an  open  wood  flute,  which  will  act 
both  as  a  principal  and  a  solo  stop.  On  your  choir 
manual  have  a  keraulophon,  or  small-scaled  gamba, 
and  dulciana  to  tenor  C,  carrying  them  down  with 
an  octave  of  soft-toned  stopped  pipes,  grooved  for 
both  stops.  A  gemshorn  principal,  sol  tly  voiced,  and 
a  dulciana  fifteenth  will  make  you  a  very  pleasing 
instrument.    The  specification  will  stand  thus  : — 

GREAT  ORGAN. 

1.  Open  diapason  throughout 

2.  Lieblich  gedact.  ditto 
2a.  Flute  (if  possible),  ditto 

CHOIR  ORGAN. 

3.  Gamba,  tenor  C   

4.  Dulciana,  ditto   

Grooved  into  stopped  bass. 

5.  Gemshorn  principal  throughout 
0.  Dulciana  fifteenth,  ditto  

PEDAL  ORGAN. 

7.  Lieblich  gedact  (30  notes) 


8ft. 

8ft.  tone. 
4ft. 

8ft. 
8ft. 

4ft. 

2ft. 

lflft.  tono. 
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ACCESSORY  BTOP8. 

Choir  to  great  coupler  (unison). 
Great  to  podx!  coupler. 
Choir  to  pedal  coupler. 
Full  organ  lever. 

Soft  combination  lever,  reducing  organ  to  licblich 
g  edact  and  dulciana. 

With  reference  to  the  widths  of  sliders  and  bearer", 
they  will  depend  upon  the  size  and  mode  of  planting 
the  soundboard  ;  you  will  easily  find  tbem  on  draw- 
ing  out  your  soundboard.  Do  not  make  the  slides 
any  wider  than  necessary  to  save  friction.— O.  A. 
Audbley. 

[26787.1  — The  Type-Writer.— I  tend  a  few 
details  of  a  type- writer,  manufactured  by  Reming- 
ton, of  Ilion,  New  York.  Four  rows  of  keys 
containing  eleven  in  each  row  are  arranged  in  the 
front  of  the  machine,  upon  which  are  engraved  the 
alphabet,  numerals,  and  punctuators.  By  depressing 
any  key  the  corresponding  letter  is  printed  upon  the 
paper.  The  inking  is  performed  by  a  moving  tape 
36ft.  long  1  iia.  wide  ;  this  tape  can  be  used  for 
months  without  being  re-inked.  A  number  of 
copies  can  be  made  by  using  black  transfer  paper  in 
the  same  manner  as  a  reporter  nses  a  manifold 
writer,  the  pressure  of  the  type  in  the  machine 
corresponding  to  the  pressure  of  the  reporter's 
writing  style.  By  using  a  tape  saturated  with 
copying  liquid  copies  may  be  taken  in  the  ordinary 
manner.  The  advantages  claimed  for  this  machine 
over  ordinary  handwriting  are  great  legibility, 
rapidity,  ease,  convenience,  and  economy.  Ordinary 
writing  averages  from  16  to  30  words,  the  average 
speed  of  the  type- writer  is  from  30  to  60  words  per 
minute.  I  do  not  think  this  machine  is  likely  to 
supersede  the  pen  until  it  can  be  supplied  a  great 
deal  cheaper,  the  price  at  present  being  .£23.  There 
is  a  very  good  illustration  of  the  writing  machine  in 
Cassell's  Family  Paper  for  this  month. — Jerry. 

[26787.1  — The  Type- Writer.  —  This  machine 
was  exhibited  at  the  last  meeting  of  the  Smithfield 
Club  at  the  Agricultural  Hall.  Islington,  and  appeared 
to  work  well.  It  was  said  that  the  price  was  -£20. 
and  that  one  of  the  machines  was  in  use  at  the  chief 
office  of  the  Central  Press  in  London.  I  cannot 
give  a  drawing,  and  the  illustrations  on  the  hand- 
bills do  not  give  the  details.  There  is  a  long 
description  in  the  Times  of  April  25th.— H.  B»T.  S. 

[25789.]— Well  Water  Test  for  8uapeoted 
Impurity. — Make  a  solution  of  permanganate  of 
potash  by  dissolving  about  a  {oz.  in  a  pint  of  pure 
water.  Take  a  measured  quantity  of  water  which 
yen  know  to  be  pure  (distilled  if  possible,  or  filtered 
rain  water  will  do),  and  add  a  few  drops  of  your 
permanganate  solution  until  a  permanent  pink 
colour  is  obtained.  Then  take  the  same  volume  of 
the  suspected  water  and  add  permanganate  solution 
until  pink  shade  is  obtained.  If  the  water  contains 
nitrates  or  nitrites,  more  of  your  solution  will  be 
required  to  produce  the  pink  colour  than  was  used 
to  produce  the  same  shade  in  the  pure  water.  The 
presence  of  chlorides  in  water  also  points  to  sewage 
contamination.  These  may  be  easily  detected  by 
boiling  a  largo  volume  of  the  water  down  to  a  small 
bulk,  then  adding  nitrate  of  silver,  a  white  precipi- 
tate indicates  the  presence  of  chlorides.  This  latter 
test  is  not  reliable,  if  the  water  lies  in  the  neigh- 
bourhood of  salt  beds. — Caractacus. 

[25702.]— White  Paint  for  Zinc— The  following 
will  answer  "  R.  G.  R's  "  purposes  :  it.is  known  by 
the  name  of  mordant,  is  applied  with  a  brush,  and 
is  composed  as  follows :— Soft  water,  64  parts  j 
chloride  of  copper,  1  part ;  nitrate  of  copper,  1  part ; 
sal-ammoniac,  1  part ;  hydrochloric  acid,  1  part.— 

HUOUE8. 

r257A5.]— Peed  Pomp  for  Portable  Engine  — 
I  should  strongly  recommend  a  small  donkey  pump, 
as  "  Old  Engine  "  will  find  this  cheaper  in  the  end. 
Experience  has  taught  me  that  pumps  of  the  sort 
he  describes  are  almost  useless.  I  have  spent  days 
at  a  time  repairing  a  pump  of  bis  description,  and 
it  never  worked  satisfactorily.— C.  E.  Preston. 

[25796.]— Bogie  Locomotives.— The  four-wheel 
coupled  bogie  engines  which  S.  Mayer  recently  saw 
dismantled  at  Stratford,  dated  1874,  were  two 
engines  built  by  Mr.  Johnson  with  iron  fire-boxes. 
It  was  done  as  an  experiment  and  failed.  Mr. 
Adams  has  had  the  old  boxes  removed  and  copper 
boxes  substituted.  There  are  only  two  of  the  7ft. 
single  with  leading  bogies ;  one  is  stationed  at 
Cambridge,  and  till  last  week  has  been  running 
every  day  with  the  up  and  the  6  p.m.  dorm  nrrrssps. 
The  other.  No  61,  is  stationed  at  Stratford.  I 
think  Mr.  Mayer  must  be  mistaken  when  ho  speaks 
of  6ft.  8Jin.  coupled  bogie  engines  with  outside 
cylinders  on  the  G.  E.  R.  There  an'  some  new  eft. 
ones  built  for  the  fast  goods  traffic,  with  lending 
bogie  and  cylinders  18  x  26,  but  at  present  thoy 
have  not,  to  my  knowlege,  run  passenger  trains. 
Then  there  are  those  I  mentioned  at  the  beginning 
with  6ft.  Sin.  wheels  and  inside  cylinder  • .  Nos.  301 
and  302,  one  of  which  runs  the  12.3  express  from 
St.  Pnncras,  via  Tottenham,  to  Cambridge.  I 
believe  Mr.  Adams  is  rebuilding  some  of  the  old  6ft. 
cenpled  outside  cylinder*,  with  a  singlo  leading 
wheel,  and  making  them  with  a  leading  bogie  and 
larger  cylinders,  new  boilers,  Ac. — A.  G.  Boyd. 

[25798.] -Bicycle.— I  would  advise  "W.  S.  R." 
to  send  for  photos,  descriptive  catalogues,  and  testi- 
monials from  different  well-known  makers  before 
he  invests  in  a  mnchine,  if  he  desires  to  do  so.  It 
would  ako  be  well  for  him  to  look  over  as  many 


machines  as  he  can  come  across.  Machinery  is  so 
susceptible  of  rapid  improvements  that  the  b»st 
machine  of  this  year  m*y  be  superseded  by  a  better 
the  next.  I  have  a  bicycle  of  the  spider  make, 
which,  although  not  more  than  twelve  months  old, 
is  now  comparatively  old-fashioned — at  least,  with 
respect  to  the  detailed  parts  of  the  machine.  The 
"  Ariel "  appears  to  be  a  very  good  machine ;  but  it 
is  not  so  extensively  used  as  the  ordinary  spider 
pattern.— A.  R.  Bin-Anoak. 

[25798.]  —  Bicyole.  —  I  doubt  if  "  S.  R."  will 
have  bis  question  answered  to  his  satisfaction,  as 
every  rider  swears  by  his  own  machine.  I  was 
always  asking  the  same  question  a  few  months  ago 
and  it  ended  in  my  trying  an  Arid.  I  had  ordered 
it  when  I  saw  that  almost  all  the  different  makes  of 
bicycles  were  being  discussed  in  the  Exchange  a  nd 
Mart.  I,  however,  did  not  alter  my  opinion  after 
reading  it.  The  good  points  were  there  shown  up ; 
I  will  touch  oa  the  faults  of  a  few.  I  had  previously 
ridden  a  machine  resembling  the  Coventry  ma- 
chinist's bicvole.  I  consider  the  most  important 
point  of  a  bicycle  is  the  way  in  which  the  spokes 
are  fastened  in.  Almost  all  ''tension"  machines, 
except  Grout's,  have  their  spokes  fastened  to  the 
felloe  by  a  head  knocked  up  on  the  end  and  a  nipple 
screwing  into  the  hub  and  fastened  to  the  spoke  bv  a 
head  as  at  the  other  end.  If,  in  consequence  of  a 
breakage,  a  new  spoke  has  to  be  fitted  at  a  way- 
side forge,  a  portion  of  the  tire  must  be  loosened, 
and  if  cemented  on  again  it  will  not  be  ready  to  ride 
for  at  least  an  hour,  and  if  not  stones  will  work  in 
and  loosen  more.  Again  if  the  wheel  gets  out  of 
true  it  is  no  easy  matter  to  get  it  straight  again  ;  I 
have  seen  it  done,  but  it  took  me  a  whole  afternoon 
to  get  mine  right  after  a  fall.  If  you  ask  a  maker 
how  to  true  one  of  his  wheels  if  it  gets  out  he  will 
tell  you  it  never  does,  so  there's  an  end  of  it ;  the 
same  about  breaking  the  spokes.  Some  makers 
dispense  with  nipples  and  rivets  and  screw  the 
spokes  into  the  hub  and  felloe,  but  I  don't  think  it 
would  be  easy  to  form  a  reliable  thread  on  a  spoke 
if  it  was  necessary  to  replace  one.  In  Grout's 
machine  there  is  a  nipple  at  each  end  of  the  spoke  ; 
yon  have  simply  to  cut  off  a  length  and  slip  the 
nipples  on,  knock  up  a  head  on  each  end  and  screw 
it  up  in  its  place,  but  I  think  the  row  of  nipples 
insido  the  felloe  gives  it  rather  a  heavy  appearance. 
Hassen's  spokes  cannot  he  replaced  but  by  himself, 
which  is  a  decided  objection.  I  bave  not  yet  seen 
an  "Acme,"  bnt  I  think  from  the  illustration  in  the 
advertisement  that  they  are  fastened  to  the  felloe  by 
nipples,  as  in  Grout's.  The  Ariel,  *'  Tangent,"  and 
"Acme  "  are,  I  believe,  the  only  bicycles  that  have 
rigid  wheels,  bnt  in  the  "Tangent"  the  spokes 
have  a  head  to  secure  them  to  the  felloe,  and  that,  as 
in  the  other  machines,  necessitates  a  removal  of  the 
tire.  The  "  Acme  "  seems  to  have  no  rake  in  tho 
fork.  My  62in.  Ariel  has  a  rake  of  6in.,  measuring 
from  the  centre  of  the  driving  axle  to  a  string 
banging  from  the  centre  of  the  upper  nut  at  the 
top  of  the  fork— I  think  I  must  have'strained  it.  I  sec 
that  Keen  professes  to  make  rigid  wheels.  This  is 
an  important  point.  Nothing  is  so  disagreeable 
and  tiring  as  to  have  the  pedals  spring  and  giving 
under  yon  when  monnting  a  hill,  and  this  is  always 
the  case  in  wheels  which  are  not  provided  with  any 
special  arrangement  for  counteracting  it.  Jn  spite 
of  lock  nuts  on  the  nipples  I  think  that  spokes  so 
fastened  require  frequent  tightening,  for  you  often 
hear  them  tinkling  like  bells  when  climbing  a  hill. 
Now  as  regards  the  Ariel,  the  reason  why  I  bought 
one  of  that  breed  was  that  the  spokes  can  be  re- 
placed without  removing  the  tire.  You  cut  one  to 
the  exact  length,  loosen  the  lever,  and  put  it  in  and 
then  clench  it  inside  the  hub.  Unless  from  a  severe 
fall  or  a  cart  passing  over  the  wheel,  it  cannot  get 
out  of  true,  as  the  spokesman  double,  and  if  one 
breaks  yon  can  ride  for  miles  without  fear  of  its 
doing  any  further  harm  ;  but  if  yon  break  a  spoke 
in  any  other  machine  the  wheel  is  almost  certain  to 
go  out  of  true,  and  unless  you  can  homoeopathically 
get  it  straight  bv  loosening  a  spoke  on  the  opposite 
side  of  the  wheel  it  must  be  mended  before  attempt- 
ing either  side  of  a*  hill.  A  workman  having 
interest  in  the  Ariel  (which,  by  the  bye.  I  bave  not) 
told  me  that  a  man  rode  one  of  these  bicycles  from 
Newcastle  to  Coventry  with  only  six  spokes  in  his 
machine,  having  been  run  over  by  a  hay  cart.  This 
may  be  taken  with  sodic  chloride  ad  lib.  I  fear  I 
am  trespassing  on  valuable  space,  so  I  must  conclude 
by  noticing  the  second  part  of  the  query.  I  think 
that  the  price  for  the  Ariel  is  not  higher  than  that 
of  other  first-class  makes.  If  you  go  in  for  a  cheap 
machine,  you  must  not  mind  a  cojtinual  need  of 
repairs,  but  if  you  spend  another  pound  or  two  for 
a  really  good  one  you  never  want  anything  done 
but  an  occasional  turn  of  a  nut  with  a  wrench.— A. 
Trotter. 

[26799.]  -Pedestrianism.— "Grateful"  should 
bathe  his  feet  frequently  with  a  solution  of  a  ios.  of 
tannin  in  4  pint  of  spirits  of  wine  ;  a  small  quantity 
of  this  to  be  poured  into  the  water  with  which  the 
feet  are  to  be  bathed  :  say,  a  table-spoonful  into 
J  pint  of  tepid  water. — Handsaw. 

[25799.]— Pedestrianism.— If  "Grateful"  will 
bathe  his  feet  in  alum  water  each  morning  he  will 
find  it  efficacious  in  both  cases,  but  be  must  be 
careful  not  to  stop  th»  perspiration  at  once,  or  that 
would  be  very  injurious.  I  should  advise  him  to  use 
a  small  quantity  of  alum  at  first,  increasing  the 
quantity  each  morning  until  it  is  in  the  proportion 
of  a  tablespoonful  of  alum  to  a  pint  of  water;  the 


alnm  tends  to  dry  and  harden  the  feet.  I  have 
myself  used  it  each  summer.— Blakc. 

[25799.]— Pedestrianism.— To  "  Grateful."— 
You  don/t  say  what  kind  of  walking  you  have  to  do ; 
I  assumo  that  it  is  pedestrian  touring,  ami  advise 
accordingly.  If  I  am  mistaken,  you  can  modify  the 
suggestions  to  suit  the  circumstances  of  your  case. 
I,  like  you,  suffered  both  from  blistering  and  undue 
perspiration  of  the  feet.  The  following  hints  are 
the  result  of  long  experience  as  a  walker:— Men 
with  loose  and  tender  skin  are  much  more  liable  to 
blisters  than  those  of  a  contrary  organisation,  and 
require  to  take  more  care  of  themselves ;  bnt  even 
those  blessed  with  tough  hides  will  find  continuous 
long  marches  in  hot  weather,  especially  when  carry- 
ing a  knapsack,  sufficiently  trying  to  their  feet. 
Many  years  ago  it  occurred  to  me  that  the  chief 
cause  of  blistered  feet  was  that  the  soles  of  ordinary 
boots  and  shoes  were  too  narrow.  This  was  the 
method  adopted  s— I  stood  (without  shoes)  on  one 
foot  on  a  piece  of  white  paper,  and  while  the  whole 
weight  of  the  body  was  thus  supported  on  the  foot,  its 
outline  was  traced  with  a  pencil.  The  same  was 
done  for  the  other  foot.  From  these  diagrams  and 
the  requisite  measurements  taken  by  a  shoemaker,  a 
pair  of  lasts  were  constructed,  and  on  these  lasts 
all  my  boots  and  Bhoes  are  made.  For  regular 
marching  I  should  recommend  laced  boots,  coming 
a  little  above  the  ankle ;  soft  pliable  upper  leathers, 
low  wide  heels,  a  flat  "shank  "  or  throat,  stout  sole, 
with  a  "  tab "  or  half  sole  added,  so  as  to  hare 
nearly  the  same  thickness  of  leather  beneath  the 
ball  of  the  foot  as  the  heel.  Most  people  will  differ 
from  me  here,  but  my  theory  is  that  the  sole  of  the 
foot  should  be  parallel,  or  nearly  so.  to  the  surface 
of  the  ground.  It  is  easier  to  walk  thus  (when  once 
accustomed  to  it)  than  when  the  sole  is  inclined  at 
an  angle  to  the  surface  of  the  ground.  If  the  heels 
are  too  high,  as  is  almost  invariably  the  case,  the 
hip  joints  receive  too  much  shock  at  each  step, 
while  if  the  ball  of  the  foot  is  higher  than  the  heel  (a 
very  nnlikely  thing  to  happen),  too  much  strain  is 
thrown  on  the  calf  of  the  leg ;  whereas  by  following 
Nature's  indication,  and  keeping  the  sole  parallel  to 
the  ground,  all  parts  receive  a  fair  share  of  work. 
Laced  boots  are  better  than  the  unvarying  elastic 
fastening,  because  one  cau  regulate  the  pressure  to 
suit  altered  conditions.  Low  shoes,  though  cool 
and  light,  have  the  great  disadvantage  of  allowing 
gravel  to  get  inside  them,  while  the  slipping  up  ana 
down  to  which  they  are  liable  may  cause  excoriation 
or  blisters.  The  famous  pedestrian.  Captain  Barclay, 
recommended  thick  soles ;  they  lessen  the  concussion 
of  the  foot  against  the  hard  road,  and  tend  to  protect 
it  from  the  hot  ground  in  summer,  better  than  thin 
ones  wonld.  Soft  worsted  or  lamb's-wool  socks,  not 
too  tight,  bnt  without  wrinkles,  are  far  preferable 
to  cotton.  Some  people  soap  their  sockB— I  never 
did  :  it  may  be  good  by  preventing  friction.  Mine 
are  knitted  rights  and  lefts,  and  come  np  on  the  leg 
only  about  an  inch  or  two  higher  than  the  top  of 
the  boot,  so  as  to  keep  the  calf  of  the  leg  as  cool  as 
practicable.  I  never  use  long  yarn  socks  and  knee 
breeches,  preferring  long  loose  Zouave  trousers, 

Kthered  into  an  elastic  at  tho  ankle,  or  merely 
_>ped  over  and  strapped  at  that  point.  When 
made  of  light  flannel  they  are  cooler  than  the 
breeches.   I  may  mention,  though  it  is  outside  of 
the  original  query,  that  for  the  upper  garment  I 
!  wear  a  blouse  made  of  soft,  thin,  brown  flannel, 
I  which  reaches  from  the  throat  to  mid-thigh.  i.« 
loosely  belted  round  the  waist,  and  has  nothing 
j  under  it,  being  both  external  and  internal  covering 
|  at  the  same  time.   The  trousers  are  made  of  the 
same  material.   I  have  tried  many  kinds  of  dress, 
but  for  regular  marching  in  hot  weather  this  is  the 
best  I  know  of.   After  the  day's  walk  is  over  it  w 
changed  for  one  more  like  the  usual  fashion,  and 
dried  for  next  day's  tramp.   A  light  waterproof 
|  should  be  at  hand  in  case  of  being  overtaken  by  ■ 
sudden  shower.   I  doubt  if  the  perspiration  of  the 
I  feet  can  be  checked— might  be  dangerous  if  it  could. 
Try  to  divert  the  perspiration  more  to  the  general 
surface  of  the  body  by  total  sponge  or  towel  bath  in 
the  morning  (I  presume  your  heart  and  lungs  are 
sound ;  if  not,  a  full  bath  might  be  hurtful).  After 
your  walk  for  the  day  is  over,  wash  the  feet  and 
lower  legs  in  cold  water,  put  on  cotton  or  silk  sock» 
I  and  light  shoes— one  can  thus  stroll  about  the  town 
I  visit  galleries,  cathedrals,  Ac— while  the  regular. 
|  walking  socks  are  being  washed  and  dried  for  tne 
I  enduing  day's  march.   Boots  should  bo  greased,  not 
1  polished.   For  road  work  I  used  iron  heel  tips  ana 
smooth  soles;  these  wonld  never  do  for  mountain 
climbing,  for  this  yo-n  must  have  regular  sp«« 
soles,  Ac.   In  a  hot  climate  I  have  to  wash 
at  least  twice  a  day.   Flannel,  when  uncovered  of 
any  other  material,  forms  the  coolest  and  best  drew 
in  such  countries  ;  it  allows  the  breeieto  penetrate, 
absorbs  perspiration,  prevents  chilliness,  and  keep* 
the  sun's  rays  from  burning  the  skin.— Noll*. 

[25709.]— Pedestrianism— A  saturated  solnfeo 
of  alum  applied  to  the  soles  of  the  feet  and  between 
the  toes  will  soon  effect  a  cure.  Clean  stockings  or 
socks  are  essential,  and  if  possible  the  same  pair  ° 
boots  should  not  be  worn  two  days  following, 
have  more  than  once  found  this  plan  answer 
September.  -H.  B.  T.  S. 

[25803.]  —  Chemical  Analysis.  -  The  t*»»l 
method  gives  the  most  complete  separation <?u* 
more  difficult  and  requires  more  time.    «  yw 
employ  the  first  you  must  work  quickly.  or  M 
separation  will  be  only  partial.— Hkn  by  hJSO- 
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[26804.]—  Filter  Pump.— I  am  astonished  to  hear 
"  Filter  finds  a  difficulty  in  making  a  filter  pump 
from  the  description  by  Prof.  Thorpe  in  his 
"  Quantitative  Analysis."  I  have  made  several,  and 
have  not  in  one  instance  failed  to  get  good  results. 
I  find  it  is  not  necessary  to  stick  to  the  dimensions 
given  by  Prof.  Thorpe  (in  fact,  in  one  case  men- 
tioned by  him  it  is  impossible  to  get  a  caoutchouc 
tube  0  millimetres  to  enter  a  tube  of  8  millimetres). 
I  presume  the  9  is  an  error,  which  ought  to  be  0. 
The  accompanying  full-size  sketch  will  explain  nud 
show  how  I  have  made  them.  At  the  ends  of  tube, 
A, fasten  pieces  of  tubing,  B  and  C,  in  the  followiag 
cheap  manner -.—Take  a  narrow  slip  of  tin-sheet 
and  wind  it  round  the  end  of  each  piece  of  tube 
«stil  they  just  fit  the  ends  of  tube  A,  then,  by 
means  of  solder,  fasten  them  in  air-tight.  Now  lile 
through  the  pipe,  A,  at  D,  then  with  a  sharp  tool 
work  the  hole  large  enough  to  admit  the  tube,  E, 
which  solder  fast.  Now  take  a  piece  of  ordiuary 
rubber  tube  l|in.  long  by  about  £in.  diameter  inside 
{used  in  the  general  work  of  chemistry),  an  J  push  it 
upon  a  glass  rod ;  then  carefully  cat  in  it.  with  a 
sharp  knife,  a  slit  about  Jin.  long.  Now  take  off 
.and  carefully  tie  it  to  tube  B,  then  stop  other  end 


[23800.1— Large  Coil  Making. — It  may  interest 
J.  .Reynolds  to  know  that  with  a  coil  on  Fergosson's 
plan  you  may  spark  through  to  the  primary  from 
one-half  of  the  coil  without  destroying  the  in- 
sulation when  the  whole  coil  is  used,  and  that  a  few 
foldB  of  guttapercha  tissue  between  the  primary 
and  secondary  are,  on  this  plan,  sufficient  insulation. 
— H.  B.  T.  S. 


__J— Damp  Feet.— Thick  cotton  or  warm 
woollen  stockings  should  be  worn  and  changed  every 
day  or  alternate  day-  This  insures  the  evaporation 
of  retained  perspiration.  The  boots  used  should  be 
large  and  Btout,  and  the  feet  should  be  bathed  in 
cold  water  night  and  morning,  and  well  rubbed 
afterwards— Handsaw. 

[25813.]— Damp  Feet— Wear  cork  socks,  woolly 
side  towards  feet.  Proved.— J.  Chapman. 

[25813.1— Damp  Feet.— The  primary  cause  of 
damp  cold  feet  is  to  be  found  in  imperfect  circula- 
tion, which  may  proceed  from  cold,  or  want  of  food, 
or  a  debilitated  aotion  of  the  heart.  When  the  latter 
is  the  _  case,  exercise,  when  taken  in  any  quan- 
tity, will  for  the  time  afford  relief,  but,  by  over- 
taxing the  weakened  organ,  will  tend  to  aggravate 
the  complaint.  The  proper  means,  therefore,  to 
adopt  will  be  to  effect  a  supply  of  blood  to  the  feet 
without  at  the  same  time  exhausting  the  vitality. 
Friction  of  the  body  will  be  found  to  effect  this 
object ;  but  the  whole  surface  must  be  vigorously 
rubbed  with  a  flesh-brush  night  and  moraine-  until 
an  abiding  sensation  of  warmth  is  felt,  which  will 
prevail  sooner  or  later,  provided  *'  Widred "  has 
sufficient  perseverance.  He  must  take  care,  how- 
ever, that  the  feet  are  not  exposed  to  cold  during 
the  operation.   But  this  effect  will  be  to  a  certain 


of  rubber  tube  with  a  piece  of  glass  rod.  which 
must  be  carefully  tied  with  strong  thread.  This 
yart  is  now  complete.  Next  get  a  brass  fitter  to  fit 
*p  a  pipe,  F  G  H,  by  fa6teuing  the  piece,  H  to  F  G, 
having  the  end,  F,  cut  oblique  as  shown.  To  bind 
the  two  parts,  H  and  A,  together,  I  push  a  piece  of 
strong  rubber  tube  over  ouch  end,  as  shown  at  I, 
and  tie  well  with  good  strong  cord ;  to  the  end  of 
tabs  at  G.I  attach  either  a  glass  or  rubber  tube 
long  enough  to  reach  to  the  water  sink ;  to  part  F 
I  attach  another  Jin.  rubber  tube  lined  with  wire 
to  within  18in.  of  part  F  (the  wire  to  be  taken  out 
for  that  length  so  that  the  tube  may  work  easily). 
I  mow  bend  the  tube  in  a  similar  manner  to  that 
shewn  by  Prof.  Thorpe,  and  place  a  fastener  at  that 
part  of  the  tube  where  the  wire  lining  commences, 
the*  continue  the  tube  direct  to  the  water  tap.  The 
success  of  the  pump  depends  upon  the  position  and 
shape  of  the  bend  in  the  rubber  tube,  which  can 
soon  be  obtained  by  a  few  trials.  I  hope  this 
explanation  will  enable  "  Filter  "  to  make  his  next 
attempt  a  success.  In  conclusion,  I  may  as  well 
remind  him  that  the  size  of  pipes  used  is  not 
important— at  least,  I  have  not  found  it  so.  I  have 
had  quite  as  good  results  from  one  size  as  another— 
from  Jin.  up  to  fin.— A.  H.  B.  Z. 

[25801uJ— Filter  Pump.— If  "  Filter  "  would  like 
a  simple  contrivance,  easily  constructed  and  effec- 
tive, he  can  make  the  following :— Fit  a  good  even 
funnel  with  angle  as  nearly  as  possible  00°  into  a 
wide  mouth  corked  bottle,  and  also  a  bent  tube 


(Kf  •  1.)  When  filtering  suck  gent}y  through  tube. 
If  you  suck  too  hard  the  filter  breaks.  The  platinum 
eons  employed  in  more  elaborate  arrangements 
might  be  added,  but  I  have  found  it  unnecessary.— 
Hmbt  Kino. 


extent  nullified  unless  strict  attention  is  paid  to 
clothing  and  diet.  He  will  find  material  benefit 
from  wearing  flannel  next  the  skin,  besides  a  shirt ; 
and  if  this  is  not  sufficient  another  flannel  may  be 
worn  in  the  form  of  a  vest.  Flannel  drawers, 
thick  wool  stockings,  and  warm  boots  are  also 
essential.  If  the  feet  are  cold  during  the  night  it 
will  be  found  desirable  to  nse  a  foot- warmer,  which 
should  either  be  taken  out  of  the  bed  before  retiring, 
or  left  in  without  the  feet  touching  it.  Moderate 
exercise,  consistent  with  the  strength,  is  proper. 
By  steady  perseverance  in  using  the  means  indi- 
cated "  Widred  "  will  find  not  only  his  feet,  but  his 
general  health,  materially  improved,  as  coldness  of 
the  extremities  is  seldom  unaccompanied  by  other 
derangements.— W.  Coemack. 

[25820.]— Poultry.— If  "  Strathbungo  "  had  gone 
to  some  other  old  woman  in  his  neighbourhood,  he 
would  probably  have  been  told  that  the  hens  his 
people  kept  some  years  ago  had  "  pip,"  which  is  not 
a  disease  of  itself,  but  merely  a  symptom  of  illness 
in  the  animal.  Some  people  very  cruelly  and  unne- 
cessarily cut  the  tongues  of  fowls  for  "  pip ;"  but 
they  might  as  well  cut  or  scrape  their  own  tongue 
when  it  shows  bad  from**,  disordered  stomach. 
When  the  disease  itself  is  cured,  the  pip  will  dis- 
appear, without  any  old  woman. — Go w  bik. 

[25822.]— Flavouring  Tinctures— The  cloudi- 
ness is  owing  to  the  precipitation  of  resin  from  its 
solution  in  the  alcohol  of  the  tincture  when  poured 
into  water  in  which  it  is  insoluble.  There  is  no 
remedy. — Handsaw. 

[25823.]— Astigmatism.— Astigmatism  is  caused 
by  either  the  cornea  or  crystalline  lens  differing  in 
curvature  in  its  different  meridians.  To  test  for 
presence  of  astigmatism : — Look  at  the  face  of  a 
watch  lOin.  from  the  eyes,  when,  if  the  XII.  and  VL, 
the  £3  aQd  g  are  not  equally  distinct,  astig- 
matism is  present.  If  the  eye  is  free  from  malfor- 
mation (except  astigmatism)  cylindrical  leases  may 
be  employed  with  full  advantage.— J.  Chapman. 

[25823.]  —  Astigmatism.  —  The  querist  on  the 
above,  by  the  wording  of  his  query,  seems  to  have 
some  knowledge  of  the  subject ;  therefore  I  shall 
answer  him  accordingly,  but  if  he  does  not  undei  - 
stand  I  shall  be  glad— with  the  indulgence  of  the 
Editor— to  give  as  muoh  light  upon  the  aubject  as  I 
can  at  a  future  time.  Astigmatism  simply  means 
that  rays  emanating  from  a  point  are  not  reunited 
at  a  point.  In  1703  Thomas  Young  made  observa- 
tions upon  this  defect,  but  thought  it  was  due  to 
inequality  in  the  structure  of  the  lens.  Wharton 
Jones  considered  it  was  from  defective  cornea.  I 
shall  now  quote  largely  from  the  works  of  J. 
Soelberg  Wells  and  Donders.  To  understand  this 


disease  it  must  be  clearly  understood  that  "  the 
vertical  meridian  has  a  shorter  focal  distance  than 

the  horizontal,  and  for  this  reason  horizontal  lines 
are  seen  distinctly  at  a  shorter  distance  than 
vertical  ones,  for  as  the  rays  which  are  refracted  in 
the  vertical  meridian  are  united  iu  a  point  sooner 
than  those  in  the  horizontal  plaue,  these  latter  givo 
rise  to  circles  of  diffusion  upon  the  ratine  in  the 
form  of  small  horizontal  lines,  which  do  not  confuse 
the  images  of  horizontal  lines  but  interfere  with 
those  of  vertical  lines."  For  further  facts,  which 
are  very  interesting  but  too  Ion?  to  quote,  see 
Douders'  work,  p.  529  et  seq. :— "  The  aberration 
which  is  due  to  a  difference  in  the  focal  distance  of 
the  two  principal  meridians  is  called  regular 
astigmatism,  and  depends  upon  the  curvature  of  the 
cornea,  whereas  the  aberration  which  is  due  to 
a  difference  in  the  refraction  in  one  and  the  same 
meridian  is  called  irregular  astigmatism,  and  is 
generally  caused  by  a  peculiarity  in  the  structure  of 
the  crystalline  Ions,  and  cannot  be  corrected  by 
cylindrical  lenses."  In  normal  eyes  there  is  a  little 
astigmatism  ;  as  stated  before,  it  may  have  myopia 
or  hypermetropia  existing  with  it.  Donders'  has 
distinguished  three  forms  of  astigmatism  :—  *  1. 
Simple  astigmatism.  The  state  of  refraction  of  the 
one  principal  meridian  is  emmetropic,  whereas  that 
of  tho  other  is  either  myopic  or  hypermetropic. 
Simple  astigmatism  13  divided  into  (1)  simple 
myopic  astigmatism,  in  which  myopia  exists  in  the 
one  principal  meridian  nud  emmetropia>  in  the 
other,  (i'j.  Simple  hypermetropic  astigmatism.  la 
this  there  is  hypermetropia  in  the  one  principal 
meridian  and  emmetropia  in  tho  other.  2.  Com- 
pound astigmatism.  In  this  form  myopia  or 
hypermetropia  exists  in  both  principal  meridians, 
but  it  varies  in  degree.  We  must  here  also 
distinguish  two  forms.  1.  Compound  myopic  as- 
tigmatism. Myopia  exists  in  l»)th  principal 
meridians.  2.  Compound  hypermetropic  astigmat- 
ism. Hypermetropia  exists  in  both  principal 
meridians.  3.  Mixed  astigmatism.  This  is  a  rare 
form,  in  which  the  one  principal  meridian  is 
myopic,  the  other  hypermetropic  We  must  here 
also  distinguish  : — Mixed  astigmatism  with  pre- 
dominant myopia.  2.  Mixed  astigmatism  with  pre- 
dominant hypermetropia."  I  shall  not  say  any 
thing  about  the  diagnosis,  as  it  is  not  asked  for, 
but  proceed  to  the  use  of  glasses,  again  quoting 
condensing  from  Soelberg  Wells,  p.  681,  «e  MOW. 
"  Regular  astitrmatism  may  be  remedied  by  the  use 
of  cylindrical  lenses,  which  enable  us  to  correct  the 
anomaly  of  r  of  roc  t  ion  in  each  of  the  principa 
meridians.  A  cylindrical  lens  is  the  segment  of  a 
cylinder,  and  refracts  those  rays  of  light  the 
strongest  which  strike  it  in  a  plane  at  right  angles 
to  the  axis  of  cylindrical  curvature ;  whereas  the 
rays  which  pass  through  its  axis  suffer  no  deviation 
atoll.  In  this,  therefore,  the  cylindrical  lens  differs 
from  the  spherical,  which  refracts  the  rays  in  all 
planes  of  the  segment.  Now  if  in  a  case  of  simple 
astigmatism  the  one  principal  meridian  is  normal, 
so  that  the  rays  passing  through  it  are  united 
exactly  upon  the  retina,  and  the  other  principal 
meridian  is  myopic  or  hypermetropic,  and  the  rays 
passing  through  it  are  brought  to  a  focus  before  or 
behind  the  retina,  we  should  correct  this  anomaly  of 
refraction  by  means  of  a  cylindrical  lens  whose  axis 
corresponds  to  the  normal  meridian.  The  effect  of 
this  would  be  that  the  rays  which  pass  through  its 
axis  would  undergo  no  refraction,  whereas  those 
that  pass  in  a  plane  at  right  angles  to  the  axis 
would  undergo  the  necessary  refraction,  and  thus 
neutralise  the  anomaly  which  obtains  in  this 
meridian.  A  convex  cylindrical  lens  should  be  placed 
in  such  a  direction  that  its  axis  lies  in  the 
plane  of  the  highest  refracting  meridian,  in  order 
that  it  may  give  to  the  rays  which  undergo  the 
smallest  degree  of  deflection  such  an  increased 
amount  of  convergence  as  if  they  passed  through  the 
meridian  of  the  greatest  refraction.  A  reverse 
obtains  in  the  case  of  concave  cylindrical  lenses,  for 
here  the  axis  must  correspond  to  tho  meridian  of 
least  refraction,  so  that  the  focal  length  of  the 
meridian  of  greatest  curvature  may  be  increased, 
and  made  equal  to  that  of  the  meridian  of  loast 
refraction."  The  choice  of  cylindrical  lenses  is  then 
spoken  of,  but  is  top  long  to  be  gone  into  in  this 
paper,  but  will  give  it  another  time  if  required  ;  so 
I  will  conclude  with  the  following.  It  is  of  great 
consequence  that  the  axes  of  the  surfaces  of  curva- 
ture of  the  cylindrical  glasses  should  be  situated  in 
tho  principal  meridians  of  the  oye,  for  even  a  very 
slight  deviation  will  give  rise  to  considerable  indis- 
tinctness of  vision.  In  order  to  insure  the  exact 
adaptation  of  the  glasses  to  the  eye,  the  lenses  should 
be  sot  in  round  frames,  which  pjrmit  of  their  being 
readily  rotated  in  any  direction.  When  the  proper 
position  of  the  axis  is  found  the  screw  should  be 
tightened,  and  the  lens  thus  firmly  fixed  in  the 
desired  position.  The  clumsy  nnd  awkward  appear- 
anca  of  the  circular  frames  may  be  greatly  dimi- 
nished by  making  them  of  a  Mnaller.diameter,  or  by 
having  the  glasses  ground  down  into  oval  ones,  and 
then  reset  in  oval  frames,  lint  this  requires  great 
exactitude  and  nicety.  Irregular  astigmatism  some- 
times depends  upon  irregularities  in  the  curvature 
of  the  cornea,  or  from  irregularity  in  the  structure  of 
the  lens  or  displacement  of  the  If  us,  so  that  its  edges 
lies  partially  in  the  area  of  the  pupil.  In  these 
irregularities  of  the  cornea  or  loos  the  refraction  of 
luminous  rays  is  much  distorted,  as  not  only  the 
rays  iu  a  certain  diameter  but  individual  rays  in 
the  same  diameter  undergo  irregular  refraction. 
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Cylindrical  glasses  will  not  correct  this  form  of 
astigmatism ;  it  may  often  be  much  improved  by 
stenopeic  spectacles,  which  render  the  image  less 
indistinct  and  confused  by  excluding  a  large  portion 
of  the  irregularly  refracted  rays.  I  most  oOnolnde 
these  papers,  but  I  trust  they  may  be  of  some  use. — 
William  Edwakds. 


3.]— Astigmatism.— Astigmatism  is  due  to 
an  unequal  convexity  in  the  cornea.  Thus,  to 
illustrate,  I  may  tell  yon  that  the  cornea  should  be 
convex,  and  should  be  true  in  every  part.  Now,  if 
the  convexity  is  greater  in  any  one  line  than  in 
others,  it  is  evident  that  perfect  vision  cannot  be 
obtained.  Thus  the  shape  of  a  beer  barrel  is  known 
to  every  one,  and  supposing  that  we  could  reduce 
the  form  of  the  conoez  portion  of  the  barrel  to  the 
size  of  the  cornea,  we  should  have  a  fair  analogy 
here,  taking  a  line  from  top  of  barrel,  like  cornea  to 
bottom,  and  calling  this  (a),  and  taking  a  similar 
line  around  the  same  cornea  at  right  angles  to  line 

(a)  ,  and  calling  this  (6),  we  shall  at  once  find  that 
the  cornea  has  a  greater  convexity  along  the  line 

(b)  than  along  the  line  (a) ;  hence  the  foci  of  these 
two  curves  are  different,  their  images  falling  not  on 
the  same  spot  of  the  retina.  Now  to  remove  this 
anomaly  we  use  cylindrical  lenses,  and  I  think  you 
will  at  once  see  the  necessity  of  so  doing.  We  wish, 
in  case  above,  to  increase  the  convexity  of  (a)  up  to 
(b),  or  which  is  the  same  thing,  reduce  by  a  concave 
the  convexity  of  (6)  to  (o).  Now  to  know  which 
part  of  the  cornea  is  affected  we  have  recourse  to 
an  astigmometer,  an  instrument  containing  a  cylin- 
drical lens  capable  of  rotation,  a  vernier  and  scale, 
(rives  the  position  sought  for.  I  should  advise  you, 
if  you  suffer  from  regular  astigmatism,  to  apply  to 
an  oculist.  If  you  cannot  thoroughly  understand 
this  letter.  I  shall  be  pleased  to  endeavour  to  simplify 
matters  still  further.— W.  J.  Lancaster. 

[25827.1 — Astronomical. — This  I  should  consider 
an  optical  illusion.  I  have  never  seen,  neither  have 
I  ever  heard  of  any  one  seeing,  fissures  on  or  near 
the  edge  of  the  moon ;  and,  besides,  if  such  fissures 
were  there,  they  would  have  to  be  of  such  a  con- 
siderable length  around  the  circumference  of  the 
moon  as  to  be  easily  visible  in  an  ordinary  tele- 
scope. I  would  rather  think  that  the  light  from  the 
star  suffered  inflection,  and  thus  its  image  would 
appear  upon  the  moon's  surface.  This  onght  to  be 
more  apparent  in  large  stars ;  but  the  scarcity  of 
observations  during  which  the  star  appeared  to 
touch  the  surface  of  the  moon  almost  gives  rise  to  a 
doubt  whether  anything  of  the  kind  has  ever  been 
seen.— W.  J.  Lancaster. 

[25830.] — Polarisation  by  Scattering  from 
Small  Particles.— The  polarisation  of  light  from 
small  particles  can  be  experimentally  demonstrated 
in  a  liquid  containing  minute  particles.  The  same 
polarisation  may  be  seen  in  onr  atmosphere,  the 
small  particles  in  which  are  so  minute  that  they  are 
capable  of  polarising  and  reflecting  the  violet,  indigo, 
and  blae  waves,  thus  assuming  that  our  atmosphere 
contains  an  innumerable  multitude  of  small  particles 
of  matter,  so  small  that  no  power  on  the  microscope 
can  detect  even  the  least  trace  of  them.  Then  we 
muBt  imagine  a  series  of  light  waves,  consisting  of 
all  from  violet  to  red,  impinging  upon  such  particles. 
If  the  particles  are  too  small  to  reflect  the  red  wave, 
it  is  evident  no  red  would  be  seen.  Precisely  ana- 
logous are  organ  pipes,  or  even  resonance  jars.  Sup- 
pose for  a  moment  a  chamber  to  be  filled  with 
resonance- jars  of  a  small  sise,  it  is  evident  that  only 
a  part  out  of  a  number  of  sonorous  waves  from  an 
organ  will  be  taken  up  by  the  resonant  jars :  the 
other  waves  beingtoo  large  would  pass  on  and  leave 
no  impression.  Thus,  supposing  the  waves  in  the 
resonant  jars  to  be  reflected  back,  and  the  larger 
ones  to  be  carried  onward,  we  should  have  an 
analogy  to  polarisation  by  scattering.  The  small 
particles  in  our  atmosphere  have  a  relation  to  the 
length  of  the  smaller  waves ;  hence  the  light  received 
from  the  sun  is  polarised  by  the  particles,  the  bine 
being  reflected  to  earth  in  all  directions,  and  the  red 
and  yellow  being  transmitted  through  the  particles. 
It  is  easy  with  a  Nicol's  prism,  having  a  diaphragm 
at  each  end.  to  prove  that  the  blue  colour  of  the  sky 
is  due  to  polarisation.  There  are  points  in  the  sky 
which  polarise  better  than  others,  and  it  will  be 
patent  to  any  one  that  those  points  bear  a  constant 
ratio  betweea  particles,  sun,  and  observer— in  fact, 
the  angles  of  polarisation.  You  can  easily  produce  a 
miniature  atmosphere  in  your  own  room,  aad  with 
a  Nicol'sprism  can  prove  that  polarisation  does  take 
place.— W.  J.  Lancaster. 

[25831.]— Wave  Movement.— Did  yon  read  this 
in  connection  with  polarisation  ?  I  am  not  aware, 
ceteris  paribus,  that  there  is  any  difference  in  the 
velocity  of  one  ether  wave  from  another ;  of  course, 
in  polarisation  there  is  a  difference  of  velocity,  but 
not  in  two  planes  of  the  same  wave  both  travelling 
together.— W.  J.  Lancaster. 

[25833.]— Effect  of  Denudation  on  Form  of 
the  Earth.— In  answer  to  "D.  C.  C."  I  have  Sir 
John  Herechel's  authority  for  saying  that  the  effect 
of  denudation  of  the  earth's  crust  by  the  action  of 
water  is  volcanic  eruption.  It  is  well  known  that 
active  volcanoes  are  found  always  in  the  neighbour- 
hood of  the  sea-coast.  The  Pucific  Ocean  is  sur- 
rounded by  a  belt  of  volcanoes.  Sir  John  Herschel 
allege  *ion  of  this  that  the  action  of 
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mass,  and  so  causes  part  of  the  latter  to  escape  as 
lava. — Nemo. 

[25834.1— Cornet.— I  cannot  tell  you  of  any  book 1 
on  cornet-playing  which  contains  anything  like  a 
reasonable  amount  of  detailed  description  of  the 
art  of  donble-tongueing,  though  most  tutors  give  a 
copious  supply  of  more  or  less  excellent  exercises  on 
the  subject.  The  first  step  in  acquiring  the  art  of 
donble-tongueing  is  remarkably  simple;  bnt  the 
succeeding  phases  of  the  education  of  the  muscles 
are  so  difficult  to  explain,  and  good  cornet-players 
are  so  seldom  gifted  with  analytic  and  descriptive 
powers,  that  it  is  no  wonder  cornet  tutors,  as  a 
rule,  are  unsatisfactory.  The  first  and  most  impor- 
tant step  in  double  and  triple- tongueing  is  to  learn 
how  to  pronounce  certain  syllables  with  great  dis- 
tinctness and  evenness.  The  syllables  chosen  are 
such  as  will  necessitate  the  alternate  use  of  both 
the  tip  and  the  root  of  the  tongue.  For  this  pur- 
purpose,  du-ku  or  duck-er,  for  donble-tongueing, 
and  du-du-ku,  or  tu-tu-ku,  or  tut-tuck-er,  for 
triple-tongueiug,  will  be  found  the  most  convenient. 
The  first  lessons  must  be  taken  very  slowly,  and 
with  great  patience,  and  always  with  the  distinctly- 
understood  idea  of  educating  and  strengthening 
the  muscles  about  the  root  of  the  tongue ;  for  these 
are  required  to  articulate  the  syllable  mi  or  fcer  as  dis- 
tinctly as  the  tip  of  the  organ  pronounces  tu  or  tut. 
As,  under  the  most  favourable  circumstances,  it  will 
be  a  considerable  time  before  the  desired  result  will 
be  achieved,  the  learner  should  make  up  his  mind  to 
go  to  work  slowly  and  deliberately,  and  not  to 
fatigue  himself  by  frantic  efforts  to  do  what  at 
present  is  impossible  for  him.  I  would  recommend 
him,  as  soon  as  he  begins  the  study  of  double 
tongueing,  to  abandon  the  single  articulation 
entirely,  and  to  employ,  even  in  the  slowest  move- 
ments, the  syllables  given  above,  as  he  will  find 
them  equally  convenient  with  tha  ordinary  tongue- 
ing. and  capable  of  much  neater  articulation  after  a 
little  practice.  For  example,  even  four  quavers  in  a 
bar  of  two-four  time  I  would  advise  him  to  articu- 
late ou  tu-ktt-tu-ku,  or  tuck-er-tuck-er,  rather  than 
en  ta-ta-ta-ta,  or  tu-tu~tu-tu,  as  he  will  thus  be  in- 
sensibly disposing  the  necessary  muscles  towards 
the  desired  end.  When  the  learner  has  quite  ac- 
quired the  habit  of  articulating  these  syllables 
evenly,  and  with  great  distinctness,  he  may  begin  to 
strive  after  rapidity.  And  here  let  me  warn  him  to 
prepare  for  the  headaches  and  stomach  derange- 
ments, which  will  almost  certainly  result  from  his 
first  awkward  and  uuuacessarily  forcible  efforts. 
But  the  congestion  of  tha  blood-vessels  in  the  head, 
and  the  disturbances  in  the  secretions  of  the  stomach, 
will  pass  away  as  tho  misdirected  efforts  become  con- 
trolled by  judgment  and  experience.  At  this  stage 
of  his  progress— that  is,  whue  striving  to  acquire  a 
rapid  articulation  of  the  syllables  I  have  given  above 
—the  player  will  find  it  very  beneficial  to  employ  the 
donble-tongueing  syllables  on  all  scale  passages, 
quick  or  slow,  which  move  by  square  numbers — that 
is  to  say,  in  groups  of  two,  four,  eight,  Ac. ;  and  to 
employ  the  triplo  articulation  on  all  triplets,  whether 
diatonic  or  moving  by  skips.  As  the  learner  acquires 
clearness  and  rapidity  he  must  gradually  shift  the 
attacking  point  of  his  articulation.  I  suppose  him 
to  begin  by  striking  the  tip  of  the  tongue  against 
the  forepart  of  the  palate  near  the  teeth,  in  exactly 
the  same  spot  as  if  he  were  going  to  speak  the 
syllables  in  the  ordinary  way.  As  he  progresses,  and 
the  sounds  issue  tolerably  crisp  and  staccato  from 
the  bell  of  the  instrument,  he  must  gradually  learn 
to  strike  with  the  tip  of  the  tongue  further  and 
further  from  the  teeth,  and  so  bring  the  root  of  the 
tongue  into  greater  muscular  activity.  And  now 
comes  the  crowning  part  and  secret  of  the  whole 
process.  It  will  be  found,  after  long  and  patient 
exercise  with  the  syllables  in  the  way  I  have 
pointed  out,  that  the  root  of  the  tongue  and 
the  muscles  of  the  throat  have  acquired  so  much 
power  and  flexibility  that  the  player  is  able 
to  articulate  many  syllables  without  perceptibly 
moving  the  lips  or  the  anterior  part  of  the  tongue : 
in  fact,  he  has  become  an  incipient  ventriloquist. 
Having  reached  so  far,  success  is  in  the  learner's 
power.  Henceforth,  the  articulation  is  to  be  con- 
fined entirely  to  the  throat,  in  such  a  manner  that 
while  the  proper  sounds  are  issuing  from  the  bell  of 
the  instrument,  the  player  can  distinctly  hear  the 
guttural  roll  in  his  own  throat  of  the  syllables  tut- 
lut-ker,  like  the  burr  of  a  spinning-wheel.  To 
accomplish  this  requires  time,  much  patience, 
courage,  and  perseverance.  Some  persons  are  so 
fortunate  as  to  hit  on  the  happy  knack  at  once,  and 
aided  by  a  favourable  conformation  of  the  requisite 
muscles,  are  soon  able  to  astonish  their  companions 
by  the  wonders  of  their  cornet-playing;  but  suoh 
persons  are  few :  for  the  majority  the  art  is  very 
difficult  to  acquire,  but  very  well  worth  the  trouble 
of  acquiring,  li  the  learner  should  at  times  find 
himself  on  the  brink  of  despair— his  head  aching, 
his  chest  panting,  and  the  muscles  of  his  neck 
crying  out  for  mercy— I  advise  him  to  lay  aside  his 
lessons  for  a  week,  to  practise  nothing  but  a  few 
simple  and  pretty  melodies,  and  at  the  end  of  that 
time  to  go  and  hear  some  celebrated  cornet-player  if 
possible :  it  is  a  hundred  to  one  that  he  will  come 
back  with  a  fresh  stock  of  resolution  and  courage, 
and  do  more  good  in  a  few  days  than  he  would 
achieve  in  six  months  in  a  desponding  and  wearied 
frame  of  mind — E.  J.  P. 

[25836 .1 —Machines  for  Breadmaking.— In  re- 
ply to  "Gaff,"  my  experience  is  that  the  loaf- 


donghing  machines,  unless  driven  by  steam  power, 
are  of  no  value.  I  had  one  from  a  celebrated 
maker  with  a  capacity  of  two  to  two  and  a  half  sacks, 
driven  by  hand.  I  ipunged  in  it  at  night,  and  in 
the  morning  always  found  the  sides  above  the 
spunge  red  with  rust  caused  by  the  moisture  and 
carbonic  acid.  But  my  greatest  difficulty  was  in 
working  it.  It  required  two  men  to  drive,  and  one 
to  stand  in  front  and  cut  with  a  knife.  It  was  such 
hard  work  that  my  men  rebelled.  Twice  in  three 
months  I  changed  them.  Every  night  and  morning 
daring  that  time,  to  cheer  them  by  example,  I  had 
my  shirt  wringing  wet.  but  it  was  a  failure.  The 
longer  I  used  it  the  stiffer  it  became  and  rustier ;  I 
put  it  aside  and  went  back  to  the  old  trough.  This 
2\  sack  machine,  with  a  2-horse- power  engine  to 
drive  it,  would  be  sufficient  for  100  sacks  a  weak. 
When  the  dough  is  well  mixed  in  the  machine  (and 
that  requires  some  practice  in  those  attending),  I 
think  it  superior  to  hand-made.  The  dough  can  be 
made  into  bread  quicker.  It  does  not  need  so  roach 
proof,  and  can  be  moulded  from  the  scales.  Would 
Upsilon  "  kindly  say  what  success  with  the  dried 
yeast?— T., of  A. 

[25837.]— Zino  Bods  for  IiOclanoho  Bettery.- 
Cast,  amalgamate  in  a  trough  containing— sul- 
phuric acid,  1  part ;  water,  6  parts ;  and  have  some 
mercury  in  the  trough ;  allow  the  rods  to  roll  in  the 
mercury,  then  drain  as  muoh  of  the  mercury  off 
as  possible,  and  well  swill  with  water.— W.  J. 
Lancaster. 

[25838.]—  Kaleidoscope.— Two  pieces  of  very 
thin  silvered  patent  plate,  mounted  in  a  tube,  to 
that  they  may  be  moved  nearer  towards  each  other 
or  farther  apart,  to  give  varying  angles.  The 
plates  should  be  about  Oin.  long,  and  Hin.  wide. 
At  one  end  a  lens  should  be  placed— about  lOin. 
focus — and  at  the  other  a  circular  revolving  frame 
carrying  small  pieces  of  metal,  glass,  Ac.  This 
frame  should  take  to  pieces  easily,  for  the  intro- 
duction of  other  particles.  The  tube  may  be  made 
of  cardboard,  sine,  or  brass,  with  wooden  or  metal 
ends,  and  mounted  on  a  stand  with  circular  and 
vertical  adjustments.  If  made  thus  you  will  have  a 
complete  and  good  instrument.— W.  J.  Lancaster. 

[26839.]— Bearing  Canaries.— The  following  is 
good  food  for  young  canaries : — Hard-boiled  egg,  yolk 
and  white  grated  through  a  piece  of  perforated  sine, 
added  to  twice  its  bulk  of  crumbled  stale  wheaten 
bread  or  biscuit  powder.  A  little  green  food,  such 
as  lettuce  or  chick  weed,  is  beneficial,  but  avoid 
giving  hemp  seed.  Seed  to  be  continued  as  usual 
Herb  diet  should  be  given  to  them  after  a  month  or 
five  weeks.  When  about  a  month  or  five  weeks  they 
should  be  separated  from  the  parent  birds,  bat  in 
such  a  manner  that  they  can  be  fed  by  their  parents. 
I  have  never  separated  the  old  birds.— Olive 
Branch. 

[25842.]— Blectrotvping.— The  failure  was  doe 
to  using  saturated  solution  of  sulphate  of  copper ; 
add  to  it  one-fourth  of  its  measure  of  water,  con- 
taining one-tenth  by  measure  of  sulphuric  acid.  A 
single  Smee  cell  is  sufficient :  distance  and  tempera- 
ture only  affect  the  rate  of  deposit.  A  considerable 
distance  is  advantageous  as  to  quality  of  work  but 
either  causes  the  action  to  be  alow  or  requires 
higher  battery  power. — Sigma. 

[25844J— Painting  on  Glass.— I  have  not  seen 
anything  effective  with  Judson's  dyes.  These  dyes 
are  all  very  well  for  reflected  light,  but  are  useless 
for  transmitted  light.  I  have  endeavoured  to  use 
them  in  various  vays,  but  have  not  succeeded  to  my 
mind.— W.  J.  Lancaster. 

[25847.]— Weight  of  Water.— The  weight  of 
water  is  variously  estimated  by  different  mathema- 
ticians and  eipenmeutalistsi  hence  arises  the  diffe- 
rence stated  by  "Sooty  Wiganer."  Sir  George 
Shuckburgh  Evelyn  found  it  at  the  temperature  of 
30°  Fahr.,  the  height  of  the  column  of  mercury  in 
the  baromoter  being  2979in.,  to  be  999*80Wox.  avoir- 
dupois :  which  weight  being  reduced  conformably  to 
the  table  of  the  densities  of  water  at  different  tem- 
peratures, becomes  999  *54os.x  at  00°  Fahr..  when  the 
column  ot  mercury  is  SOin.  high.  In  the  Parliamen- 
tary regulations  made  in  1825  a  cubic  inch  of  water 
is  stated  to  weigh  252*458  troy  grains,  and  7,000  troy 
grains  are  made  equivalent  to  lib.  avoirdupois 
hence  it  follows  thai  a  cubic  foot  of  water  should 
weigh  007*18001.  Either  of  these  numbers  is  suffi- 
ciently near  1,000  to  cause  its  adoption  for  all 
general  calculations.  Temple  ton  seems  to  have 
taken  997*138  as  the  weight  of  a  cubic  foot  of  water, 
since  997138  +  18  =  62*32  ;  while  Professor  Banbne 
and  Molesworth  have  taken  998*8.  Also  the  weight 
of  a  cubic  foot  of  water  at  the  maximum  density,  and 
in  a  vacuum  is  999*278os.  avoirdupois.— A.  B.  Bin- 
And  ax. 

[25847.]  — Stopping  »  Musical  String.- To 
"  Fiddler."— In  this  case  we  have  to  deal  with  a 
steel  wire  instead  of  gut,  and  this  makes  it  very 
difficult  to  stop  sufficiently  hard  so  as  to  produce  a 
clear  note.  Also,  it  is  required  that  the  stopping 
should  be  done  before  the  bowing  begins,  or  there 
will  be  a  slur,  if  not  two  distinct  notes— fix.,  the 
open  and  the  stopped.  I  suppose  a  pound  is  the  uncon- 
scious pressure  we  exert  in  stopping  a  gut  or  violin 
string,  and  considerably  more  in  manipulation ;  now 
fancy  a  pound  more  pressure  required  between  the 
actual  length  of  the  key,  and  you  see  it  cannot  be 
done  in  the  ordinary  way.  But  although  it  wan" 
so  large  a  weight  at  the  top  of  the  string,  y»t  a  lever 
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applied  close  to  the  bridge  can  be  more  easily 
managed.  Thus,  at  the  aide  of  the  bridge,  and  glued 
to  the  soundboard,  is  a  piece  of  wood  half  the  size 
and  height  of  the  bridge,  and  may  be  called  the 
minor  bridge.  This  lesser  bridge  has  a  hole  made 
Ioom  enough  to  hold  a  thick  iron  wire  or  lever,  which 
cornea  past  the  string,  and  ia  pnshod  or  palled 
against  it  by  a  spring.  Here  the  string  ia  stopped, 
asd  although  cat  away  from  the  bridge  as  it  were, 
rat  is  connected  with' the  sound  board  by  the  lever 
aad  the  other  bridge.  The  tone  of  the  string  tons 
served  is  loader  than  the  open.  Will  this  obtain  on 
the  riolin  ?  Secondly,  in  front  of  the  string,  already 
flopped  a  half  tone  higher,  place  a  sticker  upright 
with  a  pin  at  each  end,  to  tarn  round  upon,  in  a 
frame  as  long  as  the  instrument  is  wide.  All  this  is 
Boder  the  bow  action,  which  is  thus  left  clear,  while  the 
height  of  these  stickers  agrees  with  stiokera  attached 
to  the  keys  that  pull  the  connector  d  la  bow.  Now.  if 
an  arm  ia  put  in  the  side  of  the  turning  sticker,  and  a 
tiring  attaches  it  to  the  pulling  sticker,  when  the 
key  is  put  down  the  turning  stick  is  pulled  round, 
and,  if  another  arm  is  put  in  the  sticker  at  right 
angles  with  the  first  arm,  but  lower  down  so  as  to 
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be  opposite  the  lever  on  the  bridge,  and  if  the  lever 
is  attached  by  string  to  this  second  arm,  then,  when 
the  key  is  pat  down  th*»  lever  is  palled  away  from  the 
rtring  and  yon  have  the  open  string.  You  will  bo 
aWe  to  do  a  shake  with  this  method  very  easily,  but 
there  is  still  a  great  pressure  for  the  third  and  fourth 
fingers  to  overcome.  Think  over  it — it's  an  amusing 
rtady^  and  there  is  a  deal  to  be  learnt.  I  like  yonr 
idea  immensely.  I  havo  tried  the  lever  on  the  violin 
proper,  and  found  it  of  no  use.  I  fancy  the  soundpo«t 
•tops  the  way  of  farther  improvement,  and  yet  what 
ar*  we  to  do  ?  It  cannot  be  done  without  in  the  pre- 
sent form.  In  fact,  we  bow  the  violin  string  one 
way,  and  it  acts  on  the  soundboard  in  another  or 
contrary  direction,  and  the  sound  post  has  to  pat  it 
right  strain.  By  "  it "  I  mfan  the  vibration.  If  Mr. 
Kins  intends  making  a  finger-keyed  viol  le*.  him  be 
earefel  to  make  the  frame  strong  enough.  Will  he 
be  kind  enough  to  give  this  important  item  his  grave 
eoiuideration  ?— Fiddler. 


3.]— Stars.— The  clusters  you  see  will  be  the 
Pleiades  and  Hyudes  in  the  constellation  of  Taurus. 
-T.  E.  E. 

rS58H.]—  Defective  8ight.— I  would  advise  you 
to  use  an  opal  shad?  to  your  gaslight,  with  green 
exterior,  nud  read  with  a  screen  between  you  and 
light  What  distance  can  you  read  ordinary  type 
'tnch  as  this)  at  beat  ?   Don't  use  naked  light.— W 

J.  LaNCAHTBR. 

rjHflS?.]— Weight  of  ■Water.— One  thousand 
ounces  «»  only  taken  as  convenient  for  calculation, 
pang  nmr  enough  for  all  practical  purposes. 
"Sooty  Wiganer  "  will  find  in  works  on  '•  Natural 
Philosophy  and  Hvd.ostatics  "  that  a  cubic  foot  of 
water  is  about  l.OOOoz*. — Cycloid. 

[25863.]  —  Aatati-J  Galvanometer.— It  is  im 
potable  that  the  statement  made  in  this  query  cm 
be  true.  A  strong  current  will  cause  the  needle  to 
•pin  entirely  round,  possibly  even  several  times,  but 
only  while  the  momentum  of  the  first  action 
•adores.  A  needle  may  be  kept  swinging  round  oy 
making  and  breaking  circuit  at  proper  intervals, 
or  by  the  same  process  may  be  brought  to  a  dead 
•toad  according  to  the  position  in  which  the  circuit 
>»  opened  or  closed.— Sioma. 

[2M53.]-lfIorte  d'Anoestre.— "  A  writ  which 
nw  where  a  man's  father,  brother,  or  uncle,  dies, 
•rited  of  land,  and  a  stranger  abateth  or  entereth  on 
the  land.''— Bailey'*  Dictionary.  The  derivation 
u  obvious.— W.  A.  Smith. 

[25965.)— Wheel  Teeth.— Putting  *  =  number 
of  teeth  in  smuller  wheel  and  y  =  number  in  larger 
we  have  the  equation— 

*  =  y  -  131 
__  2*  =  y  +  20  J 

Whence  ■  =  33  and  y  =  40,  answer.— A.  E.  Bin- 
iiroaK. 

[25866.]— Gravity.— A  body  weighs  the  most  at 
tie  pole*  and  the  least  at  the  equator,  because  the 
arure  af  the  earth  being  that  of  an  oblate  spheroid 
w  poles  are  the  nearest  points  on  its  surface  to  the 
<«Ue  of  attraction,  and  the  equator  the  furthest,— 
A. ».  Bik-Amdax. 


[25866.] — Gravity.— I  think  von  will  perceive  that 
the  statement  you  were  inclined  to  doubt  is  true,  by 
this  law  of  gravity  :— "  The  force  of  gravity  in  the 
interior  of  a  solid  sphere  diminishes  as  we  approach 
the  centre,  and  becomes  zero  at  the  centre  itself, 
where  the  attractions,  being  equal  in  all  directions, 
destroy  one  another."  Deschanel,  cap.  2,  says : — 
"  For  accuracy  it  is  to  be  observed  that  the  pound, 
ounce,  and  other  units  of  weight  are  essentially 
units  of  mass,  not  of  force.  In  order  to  render  them 
available  as  accurate  units  of  force  the  locality 
must  be  specified,  inasmuch  as  the  force  requisite  to 
support  a  pound  of  matter  is  different  in  different 
localities,  being,  for  example,  greater  at  the  poles 
of  the  earth  than  at  the  equator  by  about  one  part  in 
100."  And  again  : — "The  upward  pressure  of  the 
air  impairs  the  exactness  of  weights  obtained  even 
with  i  a  perfectly  true  balance,  tending,  by  the 
principle  of  the  baroscope,  to  make  the  denser  of 
two  equal  masses  preponderate.  The  stamped  weights 
used  in  weighing  are,  strictly  speaking,  standards 
of  mass,  and  will  equilibrate  any  equal  mosses  in 
vacuo,  but  in  air  the  equilibrium  will  be  destroyed 
by  the  greater  upward  pressure  of  the  air  upon  the 
larger  and  less  dense  body." — J.  H.  Eisbt. 

125887.]  -  Lightning  without  Thunder.— 
Thunder  always  follows  lightning.  The  lightning 
is  visible  many  miles  from  source  of  flash,  but  the 
audibility  of  the  thunder  is  limited  to  a  distance 
proportional  to  intensity  of  sound;  hence,  in  the 
rammer,  when  the  flashes  take  place  between  clouds 
at  a  high  elevation,  the  lightning  may  be  seen  over 
a  considerable  area;  but  the  thunder,  being  pro- 
duced in  rarefied  air,  does  not  possess  the  intensity 
requisite  to  carry  it  more  than  a  few  miles— hence 
the  apparent  anomaly.— VV.  J.  Lancastxh, 

[25887.]  —  Lightning  without  Thunder..  — 
Summer  evening  lightning,  or,  as  it  is  frequently 
called,  "  sheet  lightning,"  is  the  aerially-reflected 
(or,  more  properly,  refracted)  light  of  the  flashes  of 
a  distant  thunderstorm,  too  far  away  for  the  direct 
flash  or  even  the  clouds  to  be  seen,  or  the  thunder 
to  be  heard.  Thunder  is,  indeed,  seldom  heard  at 
a  greater  distance  than  10  miles.— B.  J.  L. 

[25867.1-Lightning  Without  Thunder.— The 
reason  why  lightning  is  sometimes  seen  without 
any  sound  of  thunder  is  stated  to  be  because  such 
flashes  proceed  from  an  extremely  distant  cloud.  A 
flash  which  starts  from  a  eload  about  a  mile  and  a 
half  above  the  surface  of  the  earth  may  be  perceived 
at  the  distance  of  140  miles, but  thunder  cannot  be 
heard  at  above  16  or  18  miles  at  moit.— A.  B.  Bin- 
And  as. 

[25869.]— Friotion.— The  advice  given  is  quite 
correct,  although  the  total  friction  be  independent 
of  surface  and  dependent  only  on  the  pressure.  The 
mechanical  actiou  on  the  surfaces  in  contact  is  in 
the  ratio  of  their  dimensions  ;  hence  a  broad  band 
will  neither  do  nor  suffer  damage  while  an'  edge  or 
point  will  wear  away  itself  and  cut  away  the  wheel 
it  presses  on ;  hence  long  bearings  are  economical 
as  to  wear  of  machinery. — Sioma. 

[25975.]— Long  Tota.— This  name  is  given  to 
those  long  sums  in  compound  addition  or  addition 
of  money  of  20  or  30  lines,  so  often  found  in  the 
second  class  civil  service  papers. — Ctcloid. 

[25880.] -Defective  Boat.— A  "Landlubber" 
had  better  lash  an  inflated  in dia rubber  bag,  about 
Oin.  diameter,  the  whole  length  of  bis  boat  each  side 
on  her  water  line.  This  will  make  her  stiff,  though 
it  will  not  add  to  her  appearance.  If  a  "Land- 
lubber" fishes  on  a  river,  why  does  he  not  procure  a 
punt  ?  Ho  will  find  it  a  great  deal  more  comfort- 
able for  the  purpose  than  a  boat.— W.  B.  C. 

[25831.]— Mechanical  Examination  Question. 
—The  forcing  pnmp  consists  of  two  parts— a  cy  Under 
and  suction  tube.  In  this  pump  the  piston  is  solid. 
At  the  junction  of  cylinder  and  tube  is  a  valve  open, 
ing  upwards.  In  connection  with  the  cylinder  is  a 
side  tube  for  conveying  the  water  to  cistern,  Ac. 
At  the  junction  of  this  tabe  with  barrel  is  a  valve 
opening  into  tube.  When  the  piston  is  raised  water 
eaters  barrel  by  lower  valve,  and  when  the  piston 
descends  water  is  forced  into  side  tube.  It  is  evi- 
dent that,  the  greater  the  height  of  -  this  tube,  the 
greater  will  be  the  force  required  to  work  it,  as  it 
may  be  seen  that  the  pressure  which  the  piston 
supports  is  equal  to  the  weight  of  a  column  of  water 
whose  baso  is  the  section  of  piston,  and  height  that 
to  which  water  is  raised : — 

1  cub.  ft.  of  water  weighs  l.OOOos.   50  *  J,  000 

8  sq.  inches  =  A  of  sq.  ft.  18  x  16  (ex.  in' lb!) 

=  173ft.  .•.  Force  required  (neglecting  friction)  = 
I731ilb.— J.  W.  T.,  Dandalk. 

[26882.]— Limits  of  Atmosphere.— 1  he  limits 
of  our  atmosphere  are  unknown.  From  the  faot 
that  meteorites  have  been  seen  whose  distances 
were  about  100  miles  in  a  perpendicular  direction, 
it  has  been  assumed  that  the  atmosphere  extends  up 
to,  and  even  beyond,  that  distance,  I  should  not 
doubt  the  presence  of  an  extremely  attenuated 
atmosphere  all  through  space.  I  know  no  reason 
why  it  should  not  be  so.— W.  J.  Lancaster. 

[25882.]— Limits  of  the  Atmosphere.— I  think 
there  can  be  little  doubt  of  the  statement  made  by 
Sir  J.  Herschel  in  his  "Outlines  on  Astronomy, 
because  the  height  of  the  barometric  column  dimi- 
nishes when  we  ascend  in  tie  atmosphere,  and  if  the 
air  had  everywhere  the  same  density  as  at  the  sur- 
face of  the  earth  it  would  be  easy  to  measure  the 
height  of  the  atmosphere  by  means  of  this  change ; 


bnt  the  density  of  the  air  diminishes  rapidly  as  we 
ascend  on  account  of  its  groat  compressibility.  The 
density  of  the  air  at  the  sea-level  is  10,500  times  less 
than  that  of  mercury,  and  if  we  assume  that  the 
density  of  the  air  is  the  same  throughout,  the  mer- 
curial column  would  fall  an  inch  for  every  10,500in. 
or  878ft.  that  we  ascend,  and  its  height  would  be 
very  nearly  obtained  by  multiplying  30in.  by  10,500, 
which  gives  a  result  of  26.250ft.  or  nearly  5  miles. 
I  think  that  almost  all  philosophers  agree  that  the 
atmosphere  encircles  the  earth  with  a  layer  from  60 
to  100  miles  in  thickness,  and  that  this  fluid  mass 
exerts  on  the  surface  of  all  bodies  a  pressure  analo- 
gous both  in  nature  and  origin  to  that  sustained  by 
a  body  wholly  immersed  in  a  liquid.— J.  H.  Kisbt. 

S [25885.1— Insolation.— To  "  8ioma."— I  do  not 
nte  understand  the  wording  of  this  question,  and 
s  subject  is  one  I  do  not  claim  any  great  familiarity 
with.  I  suppose  the  meaning  to  be  that  the  18in. 
tube  is  arranged  to  form  a  span  12in.  long  for  the 
secondary ;  in  that  oase  the  core  may  be  the  length 
of  the  tube,  18in.,  and  the  primary  coil  15in.  I  do 
not  sea  any  connection  between  the  length  of  the 
secondary  wire  and  that  of  the  primary,  except  in 
deciding  upon  the  whole  type  of  construction.  Thus 
two  miles  of  secondary  is  little  to  put  npon  a  space 
12in.  long,  but  if  that  space  is  determined  on  the 

Jrimary  mast  be  long  enough  to  magnetise  the  core 
horoughly.  so  as  to  develop  the  utmost  possible 
effect  in  whatever  secondary  coil  is  used.  Mere 
length  of  secondary  is  no  good,  because  a  stout  or 
fine  wire  may  be  used  to  fill  up  the  space  available, 
and  different  Bparks  would  result  from  two  miles  of 
one  or  the  other.  With  two  miles  of  fine  wire  on  such 
a  length  of  core  and  primary  the  utmost  effect  would 
not  be  nearly  attained.— Sioma. 

[85888.]— Tests  for  2Jin.  Object-glass..— Let 
"  Cephas "  try  his  telescope  for  definition  on 
y  Leonis ;  B.A  lOh.  13m..  dec  20°  30*  N.,  pos.  112-8°, 
dist.  3",  and  if  he  succeeds  in  dividing  it  (which  he 
ought  to— I  hare  divided  it  with  lfin.  aperture  of 
my  2iin.),  let  him  try  t>  Lyrss  (the  northern  star  of 
the  double  N.E.  of  Vega)  B.A  18U.  40m.,  dec. 
80s  32*  N.,  pos.  19-7°,  dist.  3".  U  these  stars  are 
divided  there  will  be  nothing  to  complain  of  in  the 
definition  of  the  telescope.  For  light  try  Polaris 
B.A.  lh.  12m.,  dec.  88°  37'  N.  Aft  mag.  com- 
panion,  pos.  210°  1,  disk  18  6  and  'Virgiois,  B.A. 
ISh.  3m.,  dec.  4°  61'  S.  A  10  mag.  companion,  pos. 
295°,  dist.  65".  (The  B.  A.'s,  dec's.,  Ac.,  are  taken  from 
Webb's  "  Celestial  Objects  ").  With  respect  to  the 
eyepieces  the  Huygheman  is  best  where  definition 
Is  the  principal  object;  but  where  great  light  is 
wanted  use  the  single  lens.  I  hope  "  F.  B.  A.  S." 
will  excuse  me.— F.  Dennett. 


UNANSWERED  QUERIES. 

Tht  mmlrt  and  ttU—  o)  yuan*  weio*  remain  wrum- 
swered  for  /tee  weafcs  are  inserted  ia  this  list,  and  \f  *tiU 
unanswered  are  repeated  fowr  males  o/tanaardi.  IF.  treat 
Mr  readers  wilt  look  over  Ik*  liet,  and  send  wnot  information 
(Aey  sew  for  Us  beesjU  of  thtir  /•Uovwonerifcuion. 

Bines  our  lost  "The  Yorkshire  Yeoman"  has  answered 

25043. 

25171.  Ooe  Furnace,  p.  819. 

25173.  Hardening  Sofa  Springs,  619. 

25176.  Locust  Mills.  619. 

35177.  Cabinet-maker's  Beach,  619. 

25181.  EnprraTinir  Brass.  619. 

25184.  Horisootal  Engine,  619. 

25195.  Builders"  Books  by  Double  Entry.  680. 

25196.  Drying  Boom*.  620. 

25197.  Washer  Punching  Machine,  639. 

25198.  Centreing  Fivo-throw  Shakes  Crank,  Ac,  629. 

25199.  Wood  Planing  Machine.  620. 

25200.  Zino  Window  Blindf,  620. 
25204.  Polishing  Vulcanite.  620. 
25211.  Repulsive  Force  of  Light,  620. 
26213.  To  "  Indaotorinm,"  620. 

25814.  Maintaining  a  Quick  Flame,  Ar.,  680. 

29215.  Paintintr*  in  Egyptian  Temples.  690. 

25218.  Harmonium  Pedals  and  Blower,  610. 

25219.  Dry  Plate  Photography,  680. 
35223.  Paper  Folding  Machine,  620. 
25294.  Power  of  Water-wheel,  620. 
25226.  Temperature.  630. 

25230.  Substitute  for  Pipe-dav,  620. 

25231.  Pouching  Machine*,  620. 

26837.  Connecting  bUde-rast  with  Headatnok  of  Lathe, 
621. 

25465.  Speed  of  Trains,  p.  49. 

25486.  Pluriraeter,  49. 

25467.  Eleotric  Clocks.  49. 

25481.  Repenting  Watch,  50. 

2549*.  Whesl-tmin  Movement,  50. 

25499.  Araenions  Acid.  50. 

25501.  Chloride  of  Silver  Battery,  50. 

255"2.  Cleaning  Vellum,  50. 

25512.  German  Fluster  Oast  Competition.  5*. 

25521.  Artichoke.  50. 

25522.  Borax.  50. 

25527.  Bisulphide  of  Carbon,  50. 

25530.  Peroxide  of  Manganese,  50. 

2553L  Assaying  Iron  Ore,  50. 

26534.  Flax,  Jut*,  and  Hemp,  50. 

25546.  Doable  Framed  Laths,  51. 

25547.  Leclanche  Uattery.  51. 

25548.  Cleaning  8ilk  Hats,  51. 

25558.  Table  Beer,  5L 

25559.  Velvet,  51. 

25560.  Valve  for  Engine.  51. 

25561.  Organ  Pedal  Board,  51. 

25562.  Steam  Pleasure  Paddle  or  Screw  Boat,  31. 
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QUERIES. 


[25888.1— HaJTOonium.— Thanks  to  "Saul  Rymea" 
for  replying  to  my  aoery.  My  reeds  are  of  the  beet  make 
(Esteve  s) ;  bellows  and  wind  passages  are  sound.  I  have 
an  abundance  of  wind,  and  yet  the  tuning  varies  with  the 
amount  of  wind  in  reservoir.  The  notes  in  each  row 
become  out  of  tune  relatively,  especially  in  the  bass  and 
tenor.— Cklsstk. 

[25889.]— Electrical.— I  have  a  small  plate  machine, 
the  plate  of  which  is  nnfaFtencd.  I  have  succeeded  in 
making  the  cement  recommended  a  fortnight  ago,  but, 
before  fastening  it,  I  want  to  know  whether  the  glass 
upright  supporting  the  prime  conductor  is  to  be  cemented 
into  the  wooden  ball  and  the  glass  axle  of  plate  into  its 
wooden  support.  There  is  no  appearance  of  their  having 
been  cemented  before,  yet  they  are  not  firm  without  it. 
Ought  the  wire  in  support  for  Winter's  ring  to  touch  the 
wire  in  Winter's  ring  and  the  primary  conductor  ?  In  my 
machine  it  does  not  touch. — Brick  wall. 

[25KKX1  —  Carbonates,  Ac-.— Would  some  reader  of 
"  ours"  kindly  assist  me  in  the  following  difficulty  ?— In 
precipitating  carbonate  of  calcium  from  waters  by  the  aid 
of  ammonium  oxalate,  can  the  quantity  be  estimated  by 
merely  filtering  and  weighing  when  dry  ?  And  in  the 
case  of  sulphates,  when  pre  cipitated  with  barium  chloride, 
ran  that  also  be  e>titnated  quantitatively  by  filtering, 
drying,  incinerate,  and  weigh,  or  is  anything  further 
necessary  P  The  method  of  determining  scsquioxide  of 
iron  in  waters  would  be  thankfully  received  by— Awxioca. 

[25891.]— Drying;  Walls  of  Underground  Pan- 
try.—I  should  feel  obliged  if  some  reader  would  inform 
me  of  the  best  and  most  rapid  mode  of  drying  the  walls  of 
a  partially  underground  pantry,  which  have  become  satu- 
rated with  wet  in  consequence  of  the  leakage  of  a  waterpipe. 
The  cause  of  damp  having  been  now  removed,  I  am  anx- 
ious to  dry  the  place  as  speedily  as  pr»ssihle,  and  shall  be 
glad  of  suggestions.  I  have  thought  of  proceeding  by 
chemical  means,  and  employing  some  salt  that  absorbs 
water  rapidly,  such  as  enlorido  of  calcium  ;  tmt  some 
practical  correspondent  may  have  something  better  to  sug- 
irest.— Techisiccs. 

[25892.]— Eleotrio  Bell  Indicator.— Wishing,  to 
construct  one  of  the  above  to  work  in  connection  with  my 
electric  bells,  I  should  feel  it  a  great  favour  if  any  of 
•'  ours  "  would  be  so  kind  as  to  give  a  simple  sketch 
showing  the  construction  of  the  above,  as  I  have  not  had 
the  opportunity  of  seeing  one  inside.  It  is  to  work  from 
four  rooms.— W.  G.  Owras. 

[25893.]— Magic  Clook.— Having  seen  of  late  a  very 
mysterious  or  magic  clock,  I  beg  to  submit  this  query  as 
rernrds  the  same,  honing  some  one  will  oblige  by  enlighten- 
ing me.  It  consisted  merely  of  only  a  transparent  glass 
dial,  with  two  ordinary  clock  fingers,  and  suspended  by 
two  copper  wires  from  the  ceiling  of  the  room,  yet  it  kept 
time  exactly  the  same  as  an  ordinary  clock  in  another 
room.  How  is  this  done  ?  Is  it  by  electricity  ?  If  so, 
how  P— W.  O.  Owihs. 

[25894.]— Glaze  for  Red  Brick  or  Tiles.— A  new 
subscriber,  who  is  unable  to  write,  and  works  in  a  brick- 
yard, is  wishful  to  try  to  glaxe  red  brick.  The  clay  is  the 
*tme  as  tiles  are  made  of  for  land  drainage. — Wi/jjak 
WlTHXRlLL. 

[25835.]— Gilding!  Jewellery,  Ac.— Some  time  ago 
I  advertised  for  receipts  for  gilding  and  silver-plating,  and 
got  them,  and  proceeded  according  to  instructions.  I 
made  the  battery,  and  it  was  all  right ;  but  in  trying  to 
gfld  I  signally  failed,  and  was  surprised  with  a  deposit  of 
silver  on  a  stud  that  I  was  trying  to  gild.  But  this  must 
have  come  from  the  alloy  of  the  wedding  rings,  as  I  used 
them  for  my  solution.  I  had  a  half-sovereign  for  an 
anode.  Why  should  the  silver  deposit  rather  than  tho 
gold  P  I  have  not  been  able  to  succeed  yet,  and  should  be 
glad  if  any  of  "our"  friends  would  set  one  right  for  gild- 
ing.— B.  E.  O. 

[25898.]— Marking  Inks. — Can  any  one  give  me  the 
composition  of  the  two  fluids  used  in  aa  ink  oalled 
"  jetoline  P"  They  are  evidently  of  a  ooal-tar  origin.  All 
the  nitrate  of  silver  inks  that  I  nave  made  sooner  or  later 
rotted  the  fabric.  Why  is  this  P— Tokbor. 

[25897.]— Magic  Squares,— What  is  the  principle  of 
the  plan  pursued  other  than  experiment  in  arranging  sets 
of  numbers  in  a  square  so  that  their  sum*  shall  be  equal 
when  taken  in  any  direction  P  Given  a  set  from  1  to  100, 
how  to  proceed  p— Tukbor. 

[25898.1— Removing  Stumps  of  Trees.— Having 
cleared  a  large  piece  of  forest  land  by  felling  the  trees,  I 
am  desirous,  if  possible,  of  removing  the  stumps  by  some 
process  other  than  manual  labour.  Is  not  there  a  chemi- 
cal used  for  this  purpose  in  the  distant  parts  of  the  United 
States  by  those  who  clear  land  for  agricultural  purposes  P 
I  have  som  where  read  that  a  hole  is  bored  into  the  stump, 
the  chemical  is  introduced,  and  the  action  of  the  Utter  is 
so  complete  that  in  about  a  year  not  only  the  stump,  but 
also  the  smallest  roots  crumble  into  dust.  Any  trust- 
worthy information  will  be  gladly  received  by— Gum*. 

[25890.]— Market  Fluctuations,  &0.-I  shall  be 
obliged  to  any  reader  who  will  refer  me  to  any  good  work 
explaining  the  theory  of  the  fluctuations  of  the  money 
market  and  trade  generally,  the  operation  of  one  upon  the 
other,  the  variations  in  the  rsitas  of  exohanee,  Ac. — in 
fact,  the  general  principles  which  rule  home  and  interna- 
tional commerce.  A  little  political  economy  would  also  be 
acceptable.  Would  "  Lalng's  Theory  of  Business  "  be 
useful  to  me  P  I  do  not  want  anything  very  abstruse  nor 
very  expensive. — Gcido. 

[25900.1-Crosi  Multiplication.  —  I  have  three 
hooka  giving  examples  in  cross  multiplication,  but  some- 
how I  cannot  get  at  the  correct  working  of  It.  Tho  first 
book  gives  as  an  example  12ft.  7in.  x  4ft.  Sin.,  and, 
besides  giving  the  rule  for  working  it.  says  "  to  reduce  the 


09  sq.  in.,  which,  on  looking  at  the  key,  I  find  is  correct. 
The  next  book  gives  12ft.  3in.  x  8ft.  61  n.,  which,  working 
aa  before,  I  get  as  product  104  so.  ft.  9  sq.  in.  ;  but,  on 
looking  at  the  key,  I  find  should  have  been  104ft.  lOin. 
The  next  gives  3ft.  Sin.  x  2ft.  lin.,  gives  the  rule  for 
working  it  as  in  the  first,  but  sarys  nothing  about  multi- 
plying the  primes  by  12  and  adding  the  seconds  to  the 
paodoet ;  and,  on  looking  in  the  key,  I  find  the  answer  to 


be  C  sq.  ft.  9in.,  three-parts  which  I  make  it,  providing  I 
don't  multiply  the  primes,  Ac.  Now.  what  I  want  is  some 
kind  reader  to  show  mo  whero  I  am  wrong,  how  I  can 
reconcile  the  multiplying  of  tho  primes  and  adding  the 
seconds  in  the  first  with  the  not  multiplying,  Ac,  in  the 
last,  and  the  value  of  the  "parts  "  in  the  last,  and  what 
is  the  easiest  way  of  working  the  following :— 13ft.  2lln.  x 
4ft.  4|in.  For  any  other  information  respecting  square 
measure  I  should  be  greatly  obliged.— J.  K*T. 

[25901.]— Keuper.— Ceology  is  a  delightful  science, 
but  tlie  hard  words  used  for  names  of  fossils  and  so  on  are 
stumbling  blocks  to  young  students,  particularly  to  those 
who  can  not  remember  words  unless  they  know  the  deriva- 
tion. I  was  startled  to  hear  a  professor  of  geology  lectur- 
ing upon  the  Triassic  period  state  that  the  meaning  of 
"  keuper."  a  divi«ion  of  tho  Trias,  was  unknown  in  Eng- 
land, and  he  added  most  likely  also  in  Germany.  He 
remembnred  an  eminent  German  geologist  coming  to  Sir 
Roderick  If  urohison  asking  whether  he  could  explain  its 
meaning.  Can  any  of  your  correspondents  throw  light 
upon  the  subject  t  Is  it  derived  from  an  old  German 
word  ?  The  names  of  the  two  other  divisions  in  the 
Trias— namely.  "  bunter  "  and  "  musohelkalk  "  —are 
German. — A  Student. 

[2590.2.] -Sanitary  Improvements.— I  shall  be 

obliged  if  any  roadcr  can  enlighten  me  upon  the  follow- 
ing :— I  have  recently  had  to  do  with  some  extensive 
dniinago  improvements,  among  these  the  ventilation  of 
house,  w.-c.,  soil,  and  other  drains.  The  soil  pipes  have 
been  vontilated  by  carrying  a  2in.  pipe  from  the  highest 

Sunt  to  about  6ft.  or  aft.  above  the  eaves  of  the  building, 
n  the  top  of  the  pipe  a  charcoal  filter  (see  sketch)  has 


been  fixed.  Now,  carbonic  acid  gas  boing  heavier  than 
atmospheric  air,  I  am  inclined  to  believe  the  method  is 
not  suooessful,  and  that  our  intended  vents  serve  as  checks 
against  tho  passage  of  tho  gas  through  the  charcoal  trays. 
In  Fig.  2  I  have  a  proposition,  if  my  suspicions  are  cor- 
rect, which  may  serve  the  purpose.  It  represents  a  small 
filter,  with  a  vertical  lowered  revolving  bead,  working  on 
a  centre  pin,  pas'iag  down  through  the  trays,  and  termi- 
nating with  a  screw  on  the  Archimedean  prinoiple.  The 
head  will  revolve  at  a  rapid  rate,  giving  the  motion  to  the 
screw.  I  now  wish  to  know  if  the  suction  ensuiug  will  be 
sufficiently  great  to  draw  the  foul  air  through  the  trays. 
I  also  wish  to  know  whether  animal  or  vegetable  charcoal 
should  be  used.— Hboces. 

[25903.]— Photography.  —  Lens  Diaphragm.  — 
I  nave  a  5in.  focus  symmetrical  lens,  the  aperture  of 
which,  even  with  the  largest  stop,  is  very  small.  When 
the  smallest  stop  is  on,  the  image  is  hardly  visible  on 
ground  glass  of  camera.  Is  it  possible  that  an  image  is 
formed  on  the  sensitised  plate,  although  hardly  seen  on 
the  focussing  screen  ?  Also  what  do  I  gain  by  using  such 
small  stops,  as  the  largest  is  only  tin.  P— Uwita. 

[25904.1— Olaaing  White  Brick.— I  manufacture  a 
white  brick.  Can  any  of  your  rentiers  inform  me  how  I 
can  get  a  glaze  upon  it  similar  to  those  bricks  which  are 
used  on  the  underground  railway  at  Baker-street  BUtion, 
Ac.  P  I  also  wish  to  know  how  bricks  can  be  stained  of 
various  colours. — Divas. 

[25805.]—  Leolanohe  Cells.  — Will  some  working 
electrician  be  so  kind  as  to  advise  me  P  I  wish  to  alter  my 
batteries,  40  cells  and  60  cells,  oarbosino,  into  manganese. 
My  carbons  are  on  the  average  fin.  square.  Sin.  to  5|in. 
long,  with  collars  tin.  deep  (60  lead,  40  brass).  The  cells 
are  round,  white  ware,  2lin.  by  4Jin.  inside.  I  want  to 
know  whether  it  will  answer  to  pack  my  carbon  prisms  in 
a  mixture  of  powdered  carbon  and  manganese  in  a  small 
porous  pot,  sealing  over  the  top  with  some  material— will 
any  informant  kindly  say  what  this  ought  to  be,  aud 
whether  unoovered  outer  cell  will  do,  provided  that  evapo- 
poration  is  compensated  P— C.  P.  0. 

[25906.]— Distance  Measuring.— I  have  a  train  of 
wheels  composed  of  pinions  of  six  leaves,  and  wheels  of  60 
teeth,  gearing  together  alternately,  which  I  wish  to  adapt, 
for  distance-measuring,  to  a  wheel  revolving  404  times  in  a 
mile,  and  whiob  will  allow  a  tooth  to  escape,  by  means  of 
a  ratchet,  at  each  revolution.  As  the  tram  reduces  itself 
by  tenths,  which  is  the  movement  suitable  for  mileage,  I 
t«ink  it  ©an  be  done,  if  some  one  will  kindly  calculate  for 
me  the  necessary  intermediate  gearing,  so  that  I  can 
adapt  my  train  to  the  road  wheel.— Mcsicus. 

[25907.1— Specific  Gravity.— Can  any  reader  explain 
the  following  f— According  to  Isewth's  "  Mechanics  and 
other  works  the  standard  for  solids  aud  liquids  is  distilled 
water  at  a  temperature  of  60°  Fahrenheit  :  and  in 
Desohanel's  "  Natural  Philosophy,"  Part  I.,  after  show- 
ing how  to  find  the  density  of  a  substance,  he  oontinne* : 
"  The  standard  substance  commonly  employed  for  this 
comparison  is  distilled  water  at  the  temperature  of  maxi- 
mum density  (about 39°  1  Fahrenheit).''— J.  H.  Kisbt. 

[25908.]— Shipbuilding.— I  should  be  very  much 
obliged  if  some  one  would  kindly  tell  me  the  meaning  of 
tho  following  technical  iron  shipbuilding  terms  :— (tar- 
board,  slicer,  gir board  and  sheer  strakes,  butt-straps, 


placksheers,  bilge,  waterway,  beam-olaops,  beam  ,h,u 
keelson,  sister  keelson,  breast-hook,  transoms,  sosxnh 
and  bracings.— Thoo.  ■"■J"! 

[25909.1— Two-Cell  Battery.— Would  any  of  tks 
numerous  practical  and  experienced  readers  of  the  Esc- 
lish  Mschahic  oblige  by  giving  the  requisite  information 
necessary  to  obtain  an  electrical  shock  or  current  of  else- 
tricity  from  an  ordinary  two-cell  battery  constructed  u 
follows  P — A  wooden  box  Bin.  by  4in.  by  Sin.,  divided  br 
one  partition,  having  out  two  glass  bottles,  and  placed  the 
same  in  cells  of  the  box,  having  placed  one  plate  of  sue 
Ain.  thick  and  copper  Jin.  thick  in  each  bottle,  and  cos- 
nected  the  centre  plates  (tine  and  copper)  with  a  strip  of 
copper  soldered  to  both  plates,  and  also  the  end  plates  in 
the  same  manner  to  copper  wire  and  handles.  I  bare 
tried  diluted  sulphuric  and  nitric  acids  without  any 
effect.  Arc  there  any  other  acids,  or  can  it  1*  done  ?— D 
D.  Thomas. 

[25910.1— High  Pressure.— Will  any  of  yo.irmdsrs 
kindly  inform  me  how  to  estimate  the  pressure  of  a  liquid 
or  gaseous  body  up  to  6  tons  or  7  tons  to  the  nqoare  inch  ? 
The  tubes  used  in  firing  the  80  ton  gun  estimate,  I  betirn. 
a  pressure  of  about  20  tons  to  the  square  inch.  Would 
this  kind  of  apparatus  do,  and  how  is  it  constructed  ?— 
Raphael  Abkm-Ezra. 

[25911.]— To  Mr.  J.  Hayes.— Would  the  engine, 
referred  to  in  reply  25110.  Mo.  575,  be  applicable  lor 
blowing  a  large  organ,  water  to  be  obtained  from  water- 
works mains,  say,  at  a  pressure  of  251b,  on  the  inch  f  If 
bo,  I  should  be  very  glad  to  have  the  particulars  from 
Mr.  Hayes,  and  will  advertise  my  address  as  he  require 
"Organist"  to  do.— J.  Kitchiho. 

[25912.]— Alkaloid.— What  is  the  best  process  for 
discovering  and  isolating  an  alkaloid  supposed  to  be  is 
the  root  of  a  plant  ?— EaUMO. 

[25913.]— The  Pell  Engine.— Would  some  one 
kindly  inform  me  the  principle  and  mode  of  working  ol 
the  Fell  engine  aud  railway  ?  Any  information  nould 
oblige— Chas.  Dodsoit. 

[25914.]— Aromatic  Vinegar.— Can  anyone  Inform 
mo  how  to  prepare  an  aromatic  vinegar,  after  Bimmel'< 
toilet  vinegar,  to  be  used  in  washing  water,  and  as 
perfume  for  handkerchiefs  ?— Medical  Stddiht. 

[25915.]— Vacuum  Brakes  — Will  some  one  tell  me 
if  a  vacuum  brake  would  be  any  use  in  cose  tlie  train 
broke  loose ;  or  is  it  only  of  u«e  while  tho  carriages  are 
coupled  to  the  engine  P  Will  the  brake  on  each  carriage 
stop  itself  if  the  connecting  tub >s  were  broken  t  I  h»\t 
lately  seen  an  airbrake  at  work  on  the  Caledonian— * 
reaction  brake  they  call  it— but  it  did  not  work  well 
when  I  saw  it.  Whose  pluu  is  it  P  I  have  also  seen  s 
new  brake  I  am  sure  won't  do.  It  works  from  the  sprint 
buffers.  When  the  buffers  aro  compressed  the  brake  go* 
on.  It  has  only  been  fitted  to  3  carriages  yet,  and  u  to 
be  takeu  off.— Express  Drives. 

[25916.1— New  Midland  Engines.— Will  some 
reader  kindly  give  any  dimensions  of  some  of  tho  new 
Midland  engines  of  Mr.  J obnson's  design—  the  1110  class 
of  tank  goods  engine,  the  1170  class  of  goods  engines 
(that  run  the  Scotch  express  goods  from  Carlisle  to 
London),  the  1270  class  of  passenger  tank  engines,  and 
tho  130  class  of  express  engines  ?  Also  of  the  new  express 
eugines  Dubs  and  Co.  are  making?— Kx  press  Dai  vis. 

[25917.]— Tire  Fastenings.— Wdl  some  one  give 
some  particulars  of  Gibson's,  Beattie's,  and  Brother- 
hood's patent  tires  of  railways,  and  how  they  work  t- 
Exfress  Driver. 

[25918.1— Violin  Making.— I  am  des irons  to  have 
some  ready  and  certain  method  of  testing  the  acoustic 
properties  of  various  samples  of  wood,  so  that  I  may  be 
able  to  choose  the  right  surt  fur  making  a  violin  P — J.  B. 

[25919.]— Galvanic  Cell.— Mr.  Lancaster  hss  mis- 
taken my  query  (25721).  I  aaked  if  an  arrangement 
could  be  made  by  which  the  cell  would  not  appear 
inverted,  so  that  the  bubbles  would  appear  ascending: 
instead  of  descending  P— J.  W.  T.,  Dindalk. 

[25920.]-8olid  Paramo  — Will  any  of  your  nume- 
rous correspondents  say  it  the  solid  paraffin  used  for 
insulation  for  electrical  purpose*  is  the  same  as  what  tuc 
common  paraffin  wax  candles  are  made  of  f  I*  there  any 
real  test  P  I  believe  stearine  is  introduced  in  lar^e  quan- 
tities.— A  sTODK. 

[25921.]— Small  Induction  Coil.-To  "W.  McW.. 
Telkqraph  Limbmam."  —  Foil  iwing  the  instructions 
given  by  you,  I  have  succeeded  in  winding  the  primarf 
and  secondary  wires,  but  as  I  wuit  it  for  experlmentinr 
I  should  feel  obliged  if  you  would  kindly  give  lutrnctions 
for  making  the  condenser.  Ac.  N>>  doubt  the  informa- 
tion would  be  acceptable  to  others.— Fbbdbricto. 

[25922.]— Small  Organ.— Will  "  Uranium  "  be  kins* 
enough  to  inform  me  how  the  pallets  admit  the  wind  int«j 
the  pipes  of  a  small  organ,  and  how  they  are  connect"! 
with  the  keysP    A  sketch  would  greatly  oblige-A 

CaBISET-MAKIR. 

[25923.]— Tuning  Musical  Box.-I  have  recently 
cleaned  my  musical  box.  In  cleaning  some  rust  from  on 
the  steel  comb  I  have  put  the  teetli  out  of  tune,  so  that 
in  playing  "  Bid  me  discourse  "  no  one  owi  nndrrsUnd 
what  the  discourse  is  about.  I  am  now  puisled  to  know 
how  to  re-tune  the  oomb.  There  are  altogether  103  toeti. 
and  about  S  octaves  j  S  or  4  of  the  teeth  appear  to  lia»e 
been  tuned  to  the  same  note ;  the  lowest  note  appears  to 
he  C.  Can  any  one  tell  me  how  the  remaining  notes  sml 
run  P  I  know  how  to  flatten  or  sharpen  the  notes,  but 
cannot  And  the  scale  (hey  were  originally  tuned  to.  Any 
information  will  oblige— R.  .Smith. 

[25924.1— Breaking  8train  of  Chains. -Would 
any  oblitring  reader  tsdT  me  if  there  is  a  rule  i or _  calcula- 
ting the  breaking  strain  of  iron  ohains  of  any  thickness. 
— Glasgow. 

[25925.]-8ulphUT  in  Coke.-WIR  Mr.  Allen,  or 
some  other  chemist,  des^rib*  to  me  how  to  estimate  tn* 
volatile  hydrocarbons  and  suit  hur  in  coke.  Used  at  bl*s» 
furnaces  P— A  Yotxo  Chtm ist. 

[25926.]-Locomotives.-In  the  G.W.K.  Irod 
gauge  express  eugines,  with  Kft.  single  driver*,  wast  t. 
the  diameter  of  boiler;  and  what  i«  heisrbt  of  centre  Un  • 
of  boiler  abovo  tho  level  of  the  rails?  What  spare  is  W 
bet  voen  centre  of  crank-atl  ;  and  bottom  cf  boiler  out 
side;  and  what  is  height  of  foot-plate?— Mew. 

[25927.]-8l!des  in  Cornet  -Would  some  of  yes 
many  readers  inform  mo  tho  let  way  to  git  tho  iIk» 
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U  the  cornet,  when  they  nre  fast,  without  dolnir 
any  injury  to  the  instrument?  I  Imvo  tried  wiUi  hot 
water  and  oil,  bnt  I  cannot  (ret  them  loose.— An  Old 

utxttn. 

[25028.]— Violin.— I  huvo  a  violin,  the  tone  of  which, 
when  first  I  bad  it,  was  wry  good  and  powerful.  It  now 
teem*  to  be  exceedingly  harsh  and  discordant.  Would 
fotne  render  of  the  Ksglibh  Mkchaxic  kindly  tell  me  tho 
cause  of  this?—  Ream. 

[25029.1— Somerset  House.— I  should  be  glad  if 
some  reader  of  "oars"  would  give  me  some  information 
as  to  too  course  I  must  pursue  to  see  n  will  at  Bomcrstt 
House ;  and  its  cost.  I  should  be  glad  of  as  many  details 
as  possible.— Lzx. 

[25930.]— Wood  Lasts  for  Feet.— Will  yon  kindly 
inform  me  how  to  make  wood  lasts  for  font;  of  what 
description  of  wood  they  are  made  ;  how  to  got  the 
meuore  and  correct  form  of  foot,  corns,  to.  i  tad  what 
kind  ol  template  tools.  &o„  nre  used  t  Alio  how  to  take 
a  correct  cast  of  foot  ?— 8t.  Cmsrnf, 

[25f»I.]— Uranus— I  believe  I  found  Uranns  with  my 
.Jin.  U.-nigbt,  and  I  should  like  to  know  from  some  cor- 
respondent if  I  am  right  in  my  supposition.  There  are 
two  stars  above  it—  1  think  they  would  be  considered  a 
wide  pair— and  three  below  it,  the  lower  one  double,  tho 
whole  group  forming  a  slight  curve.  I  n««d  a  diagonal 
eyepiece,  and  it  appeared  to  mo  that,  in  observing  with 
it,  the  positions  wore  not  inverted.  Whilo  1  uui  on  the 
»nb;ect  I  should  like  to  ask  whether  auv  other  oorre«pon- 
dent  has  found  the  same  difficulty  that  I  do  in  identifying 
«*ars  in  the  telescope.  It  is  a  great  difficulty  to  mo,  ami  I 
i  not.  see  how  to  get  over  it.  Suppose  I  look  for  a  star 
*t  I  see  faintly  with  the  naked  «yo.  how  can  I  bo  sure 
which  it  is  in  tho  telescope  ?  Also,  in  looking  for  some 
particular  telescopic  star,  how  can  I  distinguish  it  from 
others  that  may  be  around  it  P  To  give  one  instnnoe  I 
cannot  tell  which  is  2  Ononis  out  of  all  the  stars  I  see  in 
the  region  of  the  nebnla,  or  in  the  case  of  Uranus  it  is 
near  *  Cancn ;  but  I  cannot  tell  whether  the  star  I  see 
near  what  I  suppose  to  be  Uranns  is  r  C'ancri.— Biuck- 

WALL. 

[85982. ]-Stone  Saw-in*.  —  Would  any  subscriber 
oblige  by  saying  the  best  way  to  feed  a  steam  sawitijr 
frame  with  stand  and  water  ? — P.  S. 

[25833. ]-To  Analytical  Chemists  and  Others. 
-Uaving  a  Urge  quantity  of  weak  Ba  Clo,  chlorate  of 
baryta  liquor-  on  liand.  and,  having  found  it  nc  essary  to 
nave  them  converted  into  a  strong  liquor,  I  placed  the 
whole  in  a  large  copper  boiler,  having  first  saturated  tho 
liquors  with  ISa  CO,  carbonate  of  baryca  to  neutralise  the 
eaeess  of  Clo,  (chloric  acid),  and  also  to  prevent  it  attack- 
ing the  copper  boiler.  After  evaporating  these  liquors  for 
K-Teral  weeks  I  found  the  strength  of  it  to  he:M  Twaddle 
and  left  it  as  suoh  for  my  Easter  holidays.  On  comiuJ 
back  I  found  that  the  sides  of  the  boiler  wore  coated  with 

break  off  the  crystals  with  an  iron  bar,  when  I  noticed 
that  a,  beautiful  bright  blue  flame  or  light  appeared  overy 
June  I  detached  any  of  tho  crystals.  Now,  cau  any 
brotnerchemast  inform  me  what  is  the  causo  of  this  blue 
light  bccan**.<  it  does  riot  occur  when  the  crvstaW  nro 
"lr.ed,  nor  when  the  driod  crystals  are  placed  in  tho 
mother  liquor  for  a  short  time  and  then  broken,  and  is  it 
onliar  property  of  itself,  and  also  does  it  occur  in  any 
*  artificial  crystals  ?  Also  what  would  be  tho  proper 
Be  for  t  hu  wai  t-would  it  be  Ba  CO,  'carbonate  of  bar  y  ta ) 
rLU,  Ha  CI  (ehlorocarbonato  of  baryta),  and  whether  it 
'•ever  Ken  obtained  in  toil  form  before  ?  They  are  of 
f  shape  shown  in  cut.— Jacques-Browette  de  Ccir. 
[25934.]— Pressure  Governor  for  Gas. -It  is 
required  to  regulate  the  pressure  of  gas  supplied  from 
»a.m.  to  8  p.m.,  which  is  found  to  vary  considerably. 
Ine  meter  is  a  30  light,  and  the  governor  is  required  to 
jjjjtj  toe  pressure  between  tho  motor  and  the  burners  at 
the  minimum.    Can  any  reader  assist  ?— W.  8.  L. 

[25935]-Tenor  C,  Mid  C.-These  terms  appear  to 
J*  used  indefinitely,  but  I  presume  the  one  properly  refer* 
to  pitch,  the  other  to  position  on  keyboard.  Is  tenor  C 
•  2ft.  pipe  ;  and  is  not  mid  C  a  2ft.  pipe  in  the  8ft  or 
diapason  stop  ?— Qcestor. 

r2SfW6.]-PhotOgraphic.-WiIl  any  fellow-reader 
inform  me  whether  the  guttapercha  used  for  making 
baths  for  silver  solutions  is  the  same  as  the  common 
ESP""*        ln  tue  *h°P*;  or  is  it  purified  ?— T.  J. 

Jus*37 Shavings.— I  am  a  master  joiner  and 
buudcr,  and  consequently  havo  a  large  quantity  of 
jhsvings  to  get  nd  of  daily,  which  I  am  sometimes 
obliged  to  born.  WiU  any  brother  readei  inform  me 
"rough  tho  colnmns  of  the  English  Mechanic  if  I  can 
oy  any  means  reduce  these  shavings  to  a  similar  substance 
to  sa*  dust,  as  I  can  readily  obtain  a  market  for  this 
Article?  Any  bints  or  rough  sketches  of  machine  to  do 
unt  wonld  confer  a  favour  on— Joiner. 

Bi?503lr!~Ste!am  Fressure-Gauges.-I  shall  f«d 
much  obliged  if  some  of  your  readors  can  explain  the 
«■■*  of  difference  between  the  steam  pressure-gaupo 
»«  safety-valves  described  below.  I  am  thoroughly 
jcquainted  with  the  formula-  for  Graduating  tho  lever 
BW  marked  hundreds.  I  find  that  in  nearly  all  steam 
•wwrs,  when  the  steam  pressure  stands  at  about  401b. 
PV  square  inch  on  the  steam  gauge,  the  lever  safety- 
W»*  must  have  the  weight  placed  at  501b.  per  square 

XLt(J,prcTent  ,he  s,ettU'  w«»P'njr.  I  know  a  factory 
wasM  there  are  about  14  boilers  by  various  makers,  and 
»«»  is  the  discrepancy  between  the  steam-gauges  and 
«J«lyjt,Ives  named  above  in  h11  of  them.  The  valves  are 
wide "_w7  mitrcd  <"*••  t,KS  "u'tres  being  about  iin. 

loJ2S?'1-0rf  *a-~I  **  "  TintJ>ck"  »*•  "  Uranium" 
I  ftS  !  l»rtwuUn.  of  a  small  onion,  say.  of  4  mop-, 
i  limy ^ooiDC,dc  srHh  7cnr  correspondent,  and  would  also 
7~  Uranium  •  to  give  the  probable  cost  of  enoe,  stops 
^•.  separately  and  to  say  if  the  organ  could  not  b> 
™».  say.  5ft.  high,  instead  of  tilt.  .Iin.  ?  I  oucc  siw  an 
S^tJT  ?  K.-OWn  (Wiaat),  with  4  stops,  containing 
fP*.  I  beheve,  or  th*rea*ouLs,  wtth  pipes  d«cora*> 


in  front,  and  tho  tone  was  very  good,  it  having  tho  stops 
as  mentioned— diapason,  open  and  slopped,  prinoipal  and 
nftooutli;  but  this  instrument  did  not  stand  more  than 
4Jt.  6ui.  high,  and  occupied  about  same  space  as  a  4-row 
harmonium.— J.  Presbdes. 

[25940.]— Parlour  Fountain.— I  wish  to  construct 
one  (not  self -acting)  of  those,  and  would  feel  grateful  for 
some  hints.  There  is  a  kind  of  jet  called  "  basket  and 
ball."  1.  How  is  tho  jet  bored?  2.  Of  what  is  tho  ball 
mode,  and  how?  3.  Is  there  any  special  proportion 
between  the  si/.o  of  bore  and  sise  or  weight  of  ball?  4. 
Is  there  any  means  of  perforating  a  porcelain  vessel  U, 
admit  a  tubo?— water  supply  under  parlour  floor  with 
pressure  to  any  extent.— J.  Elliott. 

[259»1.]-Magnetic  Repulsion— Would  "  Sigma." 
Mr.  Lancaster,  or  some  other  friend  sav  '•  How  it  is  that 
when  we  suspend  two  bar  magnets  with  similar  poles 
adjacent  to  each  other  they  will  repel  each  other  instead 
of  unitlug  or  amalgamating,  their  forces  both  being  of 
the  hi  nature  t  '  I  understand  it  to  be  a  maxim  that 
like  poles  repel,  and  that  unlike  poles  attract  each  other 
My  question  is  why  ?— Anxiocs  I.nquiher. 

[25342  ]-Drying  Wool— What  is  the  cheapest 
plan  of  drying  4001b.  wool  every  2t  honrs.  where  a  stove 
over  a  boiler  is  not  obtainable?  Can  it  bj  dono  by  an 
open  fire  ot  cinders,  and  in  what  w.iy  ?— J.  H.  Bell. 

[25943. ]-Tricyclos.-I  have  a  wheel  (wood)  of  a 
light  iraxe  and  said  to  be  a  good  one,  and  I  am  anxious 
to  make  it  the  loading  one  for  a  tricycle.  It  is  lust  6ft 
diameter.  I  would  prefer  to  apply  power  from  the  arms 
instead  of  the  feet,  and  was  also  thinking  of  the  two  hind 
wheels  being  not  more  than  lrtin.  apart.  I  have  also  two 
other  wheels,  40in.  and  8Mb.,  belonging  to  a  bicycle,  and 
con  use  ouo  of  thorn  for  the  hind  wheels.  Any  of  your 
practical  correspondents  cau  now  see  what  I  require.  It 
ls  simply  to  know  the  most  economical  way  of  making  use 
of  the  wheels  mentioned  for  a  tricycle,  having  the  Oft. 
wheel  in  front  to  be  light,  and  to  run  easily.— J .  Pressdee. 

..  L25JH:*0— OrKan  Metal  Pipe  Manufacture.— 
Lrauiuin  has  kindly  given  us  the  most  clear,  concise, 
and  easily-understood  history  of  metal  pipe  making  I 
have  ever  seen ;  and  I  think  most  persons  interested  in 
this  subject  will  share  my  feelings  of  satisfaction  on  the 
manner  in  whioli  tliat  gentleman  lias  handled  the  que*, 
tion.  There  seem,  however,  to  be  one  or  two  points  which 
require  a  httlo  further  explanation.  1.  In  turning  the 
flat  sheet  of  metal  over  the  mandrel,  is  there  net  dan Mr 
of  buckling  unless  either  great  dexterity  has  previously 
been  acquired,  or,  in  lieu  thereof,  some  auxiliary  contriv- 
ance is  adopted  ?  U.  To  prepare  for  soldering,  is  not  tho 
nmon  more  completely  effected  if  the  metal  has  been 
cleanly  cut  with  a  rave-ho^k  along  the  joint,  rather  than 
merely  scraped  ?  In  conclusion  I  most  sincerely  hope 
that  "  Uranium,"  having  kindly  intimated  his  wiUing- 
ness  to  add  further  information,  will,  if  he  has  leisure 
detail  the  subsequent  manipulation  ef  metal  pipes— vix.,' 
that  of  voicing.  I  am  confident  from  the  general  tone  of 
his  previous  letters  on  organ-building  that  ho  can  supply 
valuable  information  on  this  most  interesting  topio.  I 
have  noticed,  that  in  amateur  nicking  of  the  languid 
uncvennoss  and  buxx  are  the  most  marked  results.' 
These,  as  we  all  know,  are  never  seen  in  a  properly-finished 
article-.  How  nre  these  miseries  avoided  ?  Also  what  is 
his  opinion  as  to  the  gonuine  mechanical  effect  produced 
by  these  nick!.,  which  seem  to  play  so  important  a  part  ? 
It  is  presumed  thnt  cutting  the  opening  forming  the  mouth 
is  regarded  as  part  of  tho  process  of  voicing.  As  I  see  no 
notice  of  this  in  "  Uranium's"  letter,  will  ho  kindly  toko 
this  into  consideration  ?— O. 

[25945.]— A  Water-Repelling  Surfaoe.  — Will 
any  reader  toll  me  what  I  can  use  to  line  a  vessel  with  so 
as  to  repel  water  ?  I  have  tried  wax  (raralnn),  and  find 
that,  if  allowed  to  stand  some  time  ami  then  poured  out 
the  water  will  leave  the  wax  wet.  Beeswax  answois  no 
better.— Anti-Ao.ua. 

[2JU46.]— Organ  Stops.— I  have  a  double  manual 
organ  with  a  good  swell,  out  the  groAt  does  not  oontain 
sufficient  variety  for  solo  purposes.  It  consists  of  open 
diapason,  back  and  front,  stopped  diapason,  flute,  prin- 
cipal, cornet,  two'.fth  and  fifteenth.  I  have  been  advised 
to  convert  tho  back  diapason  into  viol  de  gamba  and 
change  the  twelfth  for  a  dulciana.  Would  some  one 
say  whether  this  is  advisable,  or  would  they  recommend 
some  other  modifi.-stion?— Toaic. 

r 25047.1  —  Curve-  —  Show  how  to  trace  the  curve 
(i«  -  j,V  =  (*'  -  iV-B.  C.  E.  Brodie. 

[25048.]— Variance  of  Curve  with  its  Vertical 
Angle.— A  sphere  is  inscribed  to  a  cone,  and  Ls  touched 
by  a  parabolic  section  of  that  cone.  Tho  radius  of  the 
sphere  remaining  constant,  and  the  plane  of  section 
meeting  it  in  one  real  point,  how  does  the  form  of  the 
curve  vary  when  the  vertical  angle  of  the  cone  is  made  to 
vary?— B.  C.  K.  Brodie. 

[25940.]— Parabolas.— Find  the  locus  of  the  direc- 
trices  of  a  system  of  parabolas,  sections  of  the  same  cone  ? 
— B.  C.  E.  Brodie. 

[25950  ] -Brazing.— Wanted  to  know  if  it  is  possible 
to  use  a  lamp  for  brazing  purposes,  and  what  to  burn  in 
it  where  gas  cannot  be  obtained  ?  I  have  a  good  pair  of 
bellows  which  could  be  used  with  the  lamp  if  necessary 
If  some  ono  wiU  oblige  with  a  description  of  lamp,  I  could 
easily  make  it,  if  I  knew  what  substance  was  required  for 
burning  in  the  same.  I  have  tried  the  cold  brazing  pro- 
cess as  recommended  some  time  ago.  but  it  proved  a  fail- 
ure- Nevertheless,  I  have  a  firm  belief  that  it  is  done,  as 
I  have  seen  specimens  of  work  done  by  tho  cold  process 
which  proved  good  work.  If  the  subject  was  revived,  perl 
haps  the  truth  would  come  out,  as  there  are  many  that 
say  it  cannot  be  done,  to  deter  others  from  trying  to  dis- 
cover the  secret,  which  mn.it  bo  a  trade  one.— Amateur 
Tinker. 

[2S95l  ]-Contents  of  Iron  Ladles.-Will  some  of 
your  able  contributors  be  kiud  enough  to  give  me  a  rule, 
as  simple  as  possible,  whereby  to  know  what  sire  to  ordor 
hemispherical  iron  ladles  to  hold  a  certain  number  of 
pounds  (is  near  as  possible— vis.,  the  tint  of  a  1  idle  to 
hold,  Fay,  281b.  of  metal,  which  is  55Blb.  the  solid  foot  ?— 
WoiiKiiso  Lad. 

[25952  1— Piute.— Would  some  milfoil  correspondent 
kindly  enlighten  me  as  to  tho  best  means  for  keeping  a 
flute  in  proper  order  t  What  kind  of  oil  is  the  most  suit- 
able, and  how  often  should  it  bo  used  ?  I  lui'ht  a  fluto  to 
bo  taken  to  pieces  when  not  in  nso  ?— Mei>. 


CHESS. 


All  communications  intended  for  this  department  to  be 
£SSa.W.       W"  AB*WT'  8I*  LoQKhborou«1'-road. 


PROBLEM  CCCX.-Bt  J.  Pierce. 


A 

X 

H 

■  w 

White  to  play  aud  mate  in  three  moves. 


SoLtrnoH  or  Problem  COCVIII. 
BTiile.  Block 
1.  It  to  K  R  8.  i.  p  to  O  B  5. 

•  5" to  K  ?  2.  Anything. 

S.  It  tog  Itsq.  3.  Anything. 

+.  11 1 i  O,  K  4  mate. 

Correct  Soiotioxh  or  Problem  CCCVTII.  have  been 
received  from  Athoe,  Eothen,  W.  J.  Dixie.  T.  Hart 
Formosa.  * 

Harry  Lkb.— The  problem  shall  be  examined  shortly. 
B.  8.  (Hanley).— The  problem,  we  regret  to  say.  is  faulty 

for  mate  cau  ho  deferred  by  black  playing  K t  to  0  5  on 

his  third  move. 

Eothek.— The  problom  deserves  all  the  commendation 
you  give  it.  You  will  find  others  by  the  same  author 
equally  beautiful  in  Messrs.  Pierce's  recently  published 
collection. 

The  Divan  Tocrkamekt.— This  tourney,  which  has  for 
some  weeks  past  excited  considerable  interest  in  the 
chess  world,  terminated  last  Saturdnv  in  favour  of  Mr. 
Blockburne,  Mr.  Zukertort  finishing  n  good  second 
and  Mr.  Potter  third. 

The  current  number  of  tho  "  Hnddersfirld  College  Moea- 
zino  "  publishes  the  conditions  of  a  problem  tourney. 
H.  J.  C.  Andrews.  Esq.,  has  consented  to  adjudicate 
the  pnios.  We  shall  bo  happy  to  forward  a  copy  of 
the  conditions  to  any  intending  competitor. 


SPHINX. 


dll  Communication!  for  the  "Sphinx"  should  bs 
addrcMMd  to  T.  Mitchesox.  B.A.,  The  Stationtri'  School 
Bolt-court,  Flest-sfreef.  B.C. 


Question;. 

512.  — Solve  OLr  +  <jia*  =  2ar  +  1  +  ,'..— Amara. 

513.  — Solve  i*  +  >/»  =  a. 

a*  -  '„>  =  I. — J.  p. 


s 


Solutions. 

501.—"  Brake  "  think*  cither  Bin-Andak  or  the  printer 
has  made  a  mistake  in  the  solution  to  this  problem.  He 
finds  tho  ungnla's  contents  =  a  3502  rather  than  47124. 

503.— Here  weight  of  ball  =  2-»lb. 

And  weight  of  metal  =  0  2>ilb.  per  cubic  inch. 

•>2  ih         .         .  * 
•••  =  78-57142  =  vol.  of  ball  in  cubic  io. 

Now,  the  diameter  of  a  solid  ball  of  this  volume  is— 

^.vllMla 
=  5  31  4c.  in. 

To  find  the  length  of  the  cylinder,  A  0  H  B.  wc  have— 

AC  =  5-31,  and  AD  =  !»  =  125 
Hence  D  K  =  2  x  ^(A  C  -  A  D») 

-*>  J  {&)'-<&)'} 

_  2     //jgjgg  -  15625^ 

=  n/2i3  6336  =  5  16  Ac.  in. 
.-.  solidity  of  the  cylinder— 

=  7H5.1  x  (1  25iJ  x  516 
=  0-3322875  cubio  inches. 
Also,  by  figure,  we  have  D  E  =  height  of  spherical  seg- 
ment, ADBE  =  i(EF-DK)  =  J  (5  31  -  516  =  ')* 

2 

=  '075  in.   Wh?nce  solidity  of  twice  spherical  segment. 

ADBKorOFUK-   

=  2  ■!  -5236  x  (-075k»  x  (3  x  5  31  -  2  x  -075)  V 
=  -i  x  -00*91525  x  fe-78 
-  -09295200  cubic  inches. 
.-.  -olid  contents  of  hole  for  handle  =  volume  of  cylinder 
4  -  volume  o<  spbsdiml  BSURieiil. 
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=  6-8922875  +  09295209 

=  6  42523959  cubic  inches. 
Now,  volume  of  a  larger  ball  whoso  diameter  is  reanired 
ia  m  solidity  of  smaller  ball  +  solid  content*  of  bole  for 
handle 

=  78  57142  +  6-42523959 
s  8t-9966596»  cubic  inohes. 

.    .  ..      t           a/84'9R66  *e. 
.*.  required  diameter  =  ^/  — ^gg  

=  J/162-S31  =  5-45  inches.— Answer. 
The  solution  of  this  problem  would  be  very  much  jrimpli- 
fled  and  ihortened,  with  gufflcient  aoouracy,  if  B  F  be 


Divas,  Pro  Bono  Publico,  Henry,  Dull  Boy,  One  Who 
Suffers,  S.  A.  Churchill,  Spider.— See  indioes  to  back 
rola. 

J.  H.  O.,  Jack  Plane,  W.  H..  Eap-er  Inquirer,  Able. 
F.  H.  L.,  Au  Art  Student,  J.  Whitfield,  J.  A.— Your 
queries  are  advertisements. 

A.  B.  0.,  J.  Jarvis,  W.  Brokenshiro,  J.  H.  X.,  E.  F.  F., 
J.  Gardiner.— Not  suitable. 

B.  8haw,  W.  J.  W.,  W.  Enbawlle— 25668  ha*  been 
answered  by  others  in  a  similar  way. 

Tr/KBOB,  Two-shoes,  and  Stowmarket.— We  huye  inserted 
several  answers  to  query  25799.  We  think,  however, 
that  such  advice  as  painting  the  feet  with  belladonna, 
or  rubbing  them  over  with  ohalk,  ought  not  to  be  given. 
The  best  thing  to  do  is  to  keep  tho  feet  clean  by  fre- 
quent washings,  and  change  the  stookinfrs  or  sooks  as 
often  as  convenient. 

Thtjci,  Mechanic,  Puer,  Horo,  Towoester,  A  Schoolmaster, 
and  others  have  replied  to  queries  already  similarly 
answered.   


taken  as  the  altitude  of  the  cylinder,  A  G  H  B ;  the 
difference  being  only  about  091216035  oubio  inohes  more 
in  the  solid  contents  of  the  hole  for  handle.— Biw-Akdax. 


THE  BUILDING  NEWS, 

Belne  tho  be*t,  und  mwt  widely  circulated  arenltectural  Journal, 
Uttm  moat  Huimblo  miilium  fnr  all  workman  wanting:  situation*, 
and  for  employer*  requiring  workman.  The  charge  for  suoh 
sdlulstSOmsSllsMS  half-B-crown  Tor  thirty  word.,  which  may  be 
mi  .-d  In  pottage  stamp*  or  by  P.O.O.  Svery  oountry  builder 
and  surveyor  should  read  the  Bimldino  News, .  beceuye  tbeta- 
forinatlon  It  coutalna  la  always  practical  and  reliable.  The 
number  pablUhed  April  28,  contains  Illustrations  of  the  Hey/ 
•summation  School.  Oxford,  St.  Mary's  Abbey,  Nuneaton,  Bt. 
Peter**  Church,  Alntree.  and  Examples  of  tSa  Work*  of  rre, 
Bartolommeo  and  Andrea  del Surto, together  with arUolM »»™ 
Bayal  Acad.my.  The  New  State  Capitol,  Albany,  V^UOM 
Architecture.  Cape  Colony.  The  Dhu  Herlseh  Lighthouse. 
American  Antiquities.  Parliamentary  Np,^">  ™  "fJS!!™!* 
■Sdtag  Bye  Laws.  Building  Intelligence.  s»U™^™**fi°l 
Ths  Architectural  Science  Oin.  Ac..  *o-  W»J  Jd.:  poet-free 
444.-3,  TarL,took-»tr»et,  Coven  t- garden,  London.  W.C. 


ANSWERS  TO  CORRESPONDENTS. 

•  .•  AU  MmmmtiaMonttkMli  U  sddrsssssMs  Hmtob 
#/  tU  Exeunt  Kxohaxxo,  31.  Taeistesfcstrsst,  Oxunt 
Saris*.  W.O.   

HUTTS  TO  OOBBBSPONDKHTB. 
1.  Write  on  ene  side  of  the  paper  only,  and  put  draw- 
inn  for  illustration  on  separate  ptoses  of  paper.  8.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  S.  No  charge  is  made  for  inserting  letters, 
emeries,  er  replies.  4.  Commercial  letters,  or  queries,  er 
replies  are  not  inserted.  5.  No  question  asktosr  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  sever  to 
Ike  Editor,  are  not  forwarded :  and  the  names  of  oorre- 
msondants  are  not  given  to  inquirers. 

The  following  are  the  initials,  Ac,  of  letters  to  hand  up 
to  Tuesdwr  evening,  May  2,  and  unacknowledged 
elsewhere:— 

J  Nash  Gabriel.— .Tobn  Standriag.— Bliss  and  Baughan. 
— S.  Be  van.— Henry  Fittle/.-W.  U.  Bailey  and  Co.— 
K  J.  Conohman.— Richard  Mills.— J.  A.  Marshall.— T. 
W.  Bush.  —  Beta.  —  William  Buswoll.—  Dr.  Oeorge 
Wilkins.— Daniel  Hughes.— A.  De  Normanvills.  —  A. 
Hcpworth.— Cowrie.— Thomas  Steel.— John  Wood,  B.A. 
— E.  L.  Turner.— H.  Eeeoe.— W.  Manson.— P.  Lainbrl.— 
O.  J.  C— Dr.AV.  C.  L.— Geo  rye  Tommy. — J.  Lambri.— 
H  F.  Sweeney.— O.  J.  B.  —  F.  O.  Harris. —  James 
Livingston.— F.  Scott- Lees.— M.  P.  B. — 0.  Wliitebouse 
and  Sons.— Charles  Lloyd.  — Crosswell  and  Co.  — 0. 
Hawkes.— W.  J.  Carpenter.  —  Thomas  Cowley.  — B. 
Mills.— Orion.— William  Evans.— S.  and  T.  Cnusfey.— J. 
W.  Milman.— F.  W.  Ohesson.— Q.  Brooks.— Dr.  Draper. 
— W.  H.  Buchanan.— W.  A.  Mocfarlane.— W.  E.  W. — 
An  Amateur  Builder.— John  H.  Chambers.— 8.  A.— A. 
G  — Birkenbaum.— J.  C.  March. — P.  Millima.— O.  P. 
Combs.-M.  D.-T.  of  A.-0.  E.  Clineh.-L.  B.— Tin- 

tack  A  Peruser  of  Your  Valuable  Paper.— Chemious. 

— J.  W.,  Manchester.— S.  W.  Marcus.— Naturalist.— J. 
0.  M.— W.  R.— H.  C.  B.— Pen  and  Ink.  —  Etoff.  — 
Aconite.— Fred.  Breary.— Theodore  D.  Liohtenstein.— 
Sooty  Wiganer.  — M.  H.  —  William  Mndei.  —  J.  W. 
Davis.— Q.  Beaachamp.— Dnlciana. — A  Churchwarden. 
—Thomas  Fletcher.— Rev.  J.  Darby.—  F.  J.  Burley.— 
r.  A. — John  William  Trownson.— Fiddler.— Bin- Andak. 

 j.  Taylor.— Trevor  Bevan.— Euloorious.— B.  S.  O. — 

Blow-off.— Canary. — F.  Derraott.  —  Nemo.  —  Leonard 
New.— E.  J.  P.-8cribbler.— O.  W.  W.—W.  C— Proved 
Good.— F.  F.— Bristles.  —  A.  G.  —  W.  Soper.  —  Kin? 
Koffee. — Watchmaking. — R.  R.  Row.— J.  O.— F.  Carrel. 
— H.  B.— W.  L.  Grimwade.— W.  L.— N.— Far  West.— 
J.  W.  Fennell. — N.  Stanley.— Lauience  Saunders.— 
Perival  Neville.— James  Sagar.— F.  R.  A.  S.— J.  Apton. 
— W.  H.  G. — J.  Coates.—  W.  F.  Stanley.  —  Jack.  — 
Timber  Merchant— V.  H.— W.  Waters.— H.  Hems.— 
L.  L.  B.— An  Engraver.— A.  M.— Vectensis. — E.  B.C.— 
Mechanic— A  Beginner.— James  Gilmore.— Sequence. 
—Bella.— Dr.  W.  Thomas.— J.  lllinkens. 
T.  Cowxbt.  (See  "  Hints  to  Coirorpoudents.")— W. 
Fubloho.  (Several  sc'iemes  for  immersing  and  raising 
vessels  have  already  been  patented.)— A  Cabinet  - 
xakbb.  (In  a  few  days.)— Abdsamkahachak.  (If 
the  volume  of  air  bo  1  at  32°  Fahr.  it  will  beoome  2  on 
raising  the  temperature  to  about  500".  The  instrument 
you  made  will  simply  exhibit  the  fact  that  air  expands 
as  it  beoemes  warm.)— Alpha  Oxkga.  (Your  letter  on 
the  five  ages  of  creation  is  simply  a  dream— and  a 
dream  the  rehearsal  of  which,  though  interesting.  U  not 
likely  to  add  to  the  stock  of  human  knowledge.)— 
Sarum.  (We  cannot  insert  queries  asking  the  probable 
cost  of  articles,  whether  they  bo  fiddles  or  toothpicks.)— 
Poob  Cbippu!.  (No.)-J.  P.  Bohs.  (If  you  have 
been  a  subscriber  for  years  you  onght  U>  know  that  the 
question  of  indigestion  has  bocu  discussed  during  that 
Sine.  Consult  indioes. ) — Aviabt.  (See  answers  to 
query  25716. )-J.  F.  D.  (The  top.)-H«iruY  8owsae. 
(Write  to  Mr.  Abbott,  who  edits  our  chess  column.  )- 
B.  C.  E.  Bbodie.  *Jf«e  this  impression  of  Ehslibh 
Mechanic. )-J.  H.  (Your  giddiness  may  arise  from 
one  of  several  causes.  Hence  you  had  better  consult 
a  medical  man.)— F.  J.  M.  Evans.  (Your  query  was 
an  advertisement.) 


THB  IBTVTENTOR. 

APPLICATIONS  FOB  UTTIII  PATENT. 

APRIL  11.  1878. 

1574.  C.  Holt,  Oldham.  W.  Sutcllffc.  Bolton,  and  W.  B-  Flahar. 
Baiford.  for  an  Improved  thread  wlcdlns  apparatus  to  be  applied 

"ST*.  w"f£SSay.  L^fora.  Improve  fan  or  bellow,  for 
domasUo 


UU9»      A .  vttuif '■"/»       ■  1        ■  *— ~  - ^  ■    —    ~ —  

'l&7S*UV!  »?Q*d«e.  Welllnxton-rtreot,  Strand,  for  an  Improved 
v/rtUn*  "nachlnefor  the  Wind,  termed  tha  AdIplograph."  A 

™U77,UOW*BLBLak«.  Boothampton-buUdlnis.  London,  for  Im- 
proTement.  In  sprlu*  or  elaatlo  ooonacUoua  for  bruooa  or  aua- 
EandSa,  waUtcoat  and  trouser  strap.,  and  for  other  like  article.. 
Aoon^unlcaUon.  8on!i-IBptOD.bolIdln?«,  London,  for  lm 
provamanU  In  postal  revenue,  aid  other  .tamps  or  label.  A 

°°1S79  UtTI*A'<Swlnbnrns,  Torquay,  for  Improvements  In  anohora. 

ISSo!  J  Dellagana,  London,  for  Impruvod  mrana  of  bicklng  up 
flat  elaotrotypln*  aheUa  of  •ngravUifa  or  of  type,  or  both  com- 

bl^L  H.  P.  Holt.  Leeds,  for  Improvement*  In  tramways,  and 
In  oon'struotinir  and  propelllur  vehicles  therein. 

158S.  A.  BlMott  and  C.  Burnett,  8tookt.,u  or-Tees,  forlmproTo- 
mmiU  In  steam  and  other  valves.  .  _ 

ISM.  W.  H.  B.  Winchester.  Barnes,  and  H.  Everest.  Paddlnf- 
ton,  for  Improvement.  In  ordnance.   

1M4.   D.  WoolUtt,  Burton-on-Trent,  for  Improvements  In  treat- 

'"fs^5"  B.  H.  Oubblna,  Upper  Thame*  street,  London,  for  Im- 
provements applicable  to  rotary  fau»  or  blowers,  which  Improve, 
roeute  are  also  appUcablo  for  dilvlng  other  maohlnery  at  high 

"nw*"  J.  Howard  and  B.  T.  Bon.field,  Borlford,  for  unprove- 
monts  In  harvesting  machines,  and  In  the  binding  of  the  -hoavoa 

UhJS?B"J.  T.  Smith.  London,  for  Improvement*  In  ejector,  for 

*'ll«*tX*H*,Johnj«on.  Lincoln's  Inn-flrlds.  for-lmprovemenU  In 
motive  cower  engines.   A  eomi'iunlcatlon. 

1W9  J  Hanntn.  Kdlnburirh,  for  im  rovemento  In  bottles  for 
oontainlnir  aerated  liquids,  and  lu  tho  muda  or  main  of  stopper - 
Ing  or  oIosIds  such  bottlee.  ... 

IIS80  C  Stewart,  I.llnirton.  for  Improved  apparatus  for  alg- 
naiimg  or  oomranulcatlng  betweeu  the  pasaengera,  drivers,  and 
iruard.  of  railway  trains.  ,  ,, 

ISM.    P.  Larrard.  Surrey,  for  Improvements  In  hinges. 

13f«.  J.  8.  Wallaos  and  E.  Tucker,  Bulfuat,  lor  an  Improved 

~lsasU'jP'prew,  l»ew  Mains.  Lanark.  forlmnvovemenUlnaupply- 
lng  water  to  the  tuyere,  of  fariiaoe*.  and  In  apparalna  connected 

aWLt  W.  Walker.  Aberdeen,  for  new  or  Improved  alarum  appa- 
ratus for  use  by  ships  or  v ossein  at  «•••, 

IMS  P,  Pemberton  and  J.  W.  Olbsnn,  Dundalk,  Lonth,  for 
Impro  vement.  In  the  manufacture  of  tobacco  and  In  the  apparatus 

thl'30s!Orj  Hooker,  Upper  Thames-street,  London,  for  Improve- 
menta  In  mixing-  cocoa,  oorn  flour,  and  other  substances  with 

"isfe.  J.  Hooker.  Upper  Thsmes  alreet.  London,  for  Improve, 
menu  In  the  utilisation  and  aeration  of  prepared  and  preserved 

miUSB9.  7.  3.  PastoreUl.  Piccadilly,  for  ImproyemenU  In  lnstrn- 
mentaorapparatas  for  m^urlnir  and  rrw,rdln«  thevoloelty  of 
air  or  other  ourrenU  and  tha  speed  of  vessels  moving  through 

"uS;  J.  V.  Rowe,  Boekland,  Maine,  fnr  Improvements  In  the 
method  of  aad  apparatus  and  appliance,  for •treating;  peat  and 
manufacturing  artlflolal  fuel  and  extracting  other  product,  thure- 

,riaSo.  B.  Hunt,  Serle-itreeS  Llncoln's  lnn.  for  Improvements 
In  machinery  or  apparatus  for  wringing  and  mangling.    A  oom- 

mleoYllQJU0Ol'lmour.  Olaagow,  for  an  Improved  apparatus  for 
•nngmg  truck,  or  waggon,  with  endlea.  hauUngi rope. 

imj  o.  L.  Shoida>'d,  Manoheater,  for  Improved  arrangements 
for  assisting  In  the  conveyanoe  of  the  aound  of  tha  human  voice 
and  of  musical  or  other  sounds.  _ 

1SOS.  James  Hlnks.  Jo«.ph  Hlnks.  and  B.  ford,  B  mingham. 
for  Improvement.  In  lamps  for  burning  koroatoe  oU  and  other 

"JjS^  jU'k  Johnson,  Llnooln'a-lnn-flelds,  London,  for  Improve- 
ment, in  governor,  or  apparatus  for  regulating  apeed.  A  com- 
mmdeadom  &  MorUon>  w.tmhMSer.  for  Improvement-  In  rink 

^aoT'  W.  B_  Lake.  Sonthampton-bulldlnga,  Middlesex,  for 
lmpr^vementa  In  raUway  eoupUng.  and  coupling  buffer..  Aoom- 
muntoauon  foran  ^pror*  method  of  steering 

•blpsand  l«au~ivhich  can  also  be  used  for  propelling  them  and 

%r»^PBPTTk'e.  SoTrthampUm-buildlnc.  London,  for  lm- 
provemenU  In  the  manufacture  of  Iron  and  atael.    A  oommunl- 

°*W1(I!  H.  Collet  and  J.  B.  Denans.  Paris,  for  Improvement.  In 
awnaratua  for  regulating  the  Bow  of  liquids. 

1M1  A.  BuUows  walsell,  for  tm prove tnont*  In  the  manufao- 
ture  of  buokles.  rings,  and  other  like  article-. 

lSll  W.  W.  Urquhart  and  J.  Llndaay,  Dundee,  for  Improve- 
ments In  machinery  for  cutting,  planning  or  draaalng  and 
.awing  .tone,  slate,  marble,  and  similar  substances. 

I61A  C.  B.  Hall.  Leeds,  for  improvements  In  macMnea  Tor 
breaking,  crushing,  and  disintegrating  stones,  ore.,  bones,  and 
other  substance. 


1614.  T.  Prteatlan  Birmingham,  for  an  improvement  or  ba- 
provomenta  In  the  manufacture  of  hinge*. 

{•IS.  W.  Morris,  Deptford,  for  Improvomenls  In  apparatosor 
means  for  esiabllahlng  a  commonloatlon  with  pipe,  or  vesselt 
containing  fluid  under  pressure. 

1*18.  8.  Cooker,  Sheffield,  for  Improvements  In  tha  faaValags 
of  rn.l*  for  tramways  and  oihtr  siuillir  light  railway*. 

1617.  W.  H.  Bll»»,  Lewlnham.  for  impr.  rements  In  rollar 
akatce,  partly  appllaaol*  to  the  construction  of  wheels  tor  otto 

P°<nekMj".  Maenelll,  South  Kensington,  for  Improvements  la 
apparatus  for  measuring  and  registering  the  flow  and  supply  of 
water  tooonimmers  or  for  other  purposes. 

1«8.  T.  W.  8paldiog  and  W.  Laughtcn,  KlnlsiUi  Kills. 
Edinburgh,  for  Improvement*  In  menus  or  apparatus  for  the 
treatment  of  the  waste  from  caustic  lyos  used  la  tha  manafbsiura 
of  paper  and  In  other  prooeaaea.  ... 

H30.  A.  V.  Newton.  Chaiioery-lane.  for  improvements  m 
Valve*  for  direct  acting  anginas.   A  oommuulcatlou. 

1«S1.  W.  Fleteier,  and  A.  Taorn.  Strand,  for  improvement*  la 
roller  or  rink  skate*.  , 

lien.  A.  C.  P.  Franklin,  Brighton,  for  Improvement*  la  wheals 
or  roller*  for  roller  skate*. 

lien.  A.  C.  Wells,  Chelmsford,  for  Improvement*  In  roller 
ska  tea. 

ltUL  T.  B.  Llghtfoot.  Walker.  Northumberland,  foran  liaprovel 
mechanical  arrengomens  for  agitating  the  content*  of  obanucal 
rata,  pan*,  or  furnaoa*.  which  arrangement  1*  apptkabtt  v> 

°tl<S.I"^v'!?homp*om  and  B.  Thompson,  5«w«ham,  for  improve- 
ment* In  railway  signalling  apparatus,  whioh  lmproveejenU 
compensate  for  the  expansion  and  oon traction  of  the  wire  Horn 

the  slgnal-oabin  to  the  signal -poet.   

UBS.   J.  Harris,  Aston,  for  an  Improved  apparatus  for  read 

"xf"  Firth.  Oca-ton.  Manchester,  for  Improvements  In  wsefc- 

,Dfsse?°M.  Heron  and  H.  Kenyon,  Maryport,  Cumberland,  for 
Improvements  In  blast  furnaoa*  and  apparatus  employed  la  ooo- 
lunctlon  therewith.  .    ,         .  . 

1020.  J.  Borford.  Surrey,  for  Improvements  In  portmantsaas 
and  other  Uke  reoeptaohss.  ,  .  .  . 

1038.  J.  Burford.  Burrey,  for  lmproveni»U  In  hot  water  dlsoei 
and  such  like  vessels.  ...... 

IB3L  D.  Laldlaw,  Olaagow.  for  lmprovemente  In  lighting  r»0- 
wav  aarrlaces  and  In  the  mechanism  or  apparatus  emptor ea 
therefor,  t&  seme  being  applicable  for  lighting  tramway  ears, 
ahipa.  faetorlas,  and  other  building*. 

ul£L  T/Blaok.  Uverpool.  for  ImprovamenU  In  sasem- boilers 
and  in  appal atua  oonnected  therewlih- 

WSS.  ArWalllngton.  Bristol,  for  lmproremaota  In  apparatn 
for  aupporttng  akatar*  on  rink*  or  floor*. 

ira^L.  Blng.  Bishop'.  Btortford,  for  an  attach  meat  » 
harnevalo  emlble  the  dropping,  ofborse.  to  be  oaaght  sad 

"wM^i.  H.  Wright,  W.  Smith,  and  L  Butlsr.  Mownoett.  kr 
improvements  In  casting  atael  and  homogeneon*  lrun,  and  u 
apparatoa  employed  In  the  said  casting. 

ism  W.  M.  Bullivant,  London,  for  Impaovemen*.  in  SMsrslns 
to  be  used  In  sowing,  and  also  in  anchoring  ahipa  and  vessel*. 
Parts  of  which    u.vsntton  U  applicable  also  U  wfndlaews, 

capstan*,  winches,  and  crane  barrels.   

USS7.  W.  Dawasj,  Leeds,  for  ImprovamenU  U  stamping  or 

Improvements  In  machinery  or 
the  heel*  of  boot*  sod 


apparatus  fork^buUdpig'"<end 
shoes.  . 


1  fixing  the  I 

IJt  w  B-  Lake,  gouthampVra-bulldlng*,  for  lmprovemeals 
In  oonveyor*  for  gram  and  other  male  rial*.  A  ooxnmonleattoa. 

lolO  W.  R  Lake,  Southampton- buudtogv,  for  tmprovenwuls 
in  brushes  for  cleaning  the  interior  of  tube*  and  tha  like.  A 

8  mT^~M°ciark.  S3.  Cbancerr-lane.  for  iuu-ovamenl.  la  th. 
oonvtructlon  of  railway  wheels.   A  communion. ion. 
1612    V7.  Pet  kins,  Mlddleeex.  for  lmpruvcmenu  In  railway  car 

^B«3.1*HPW.  Whitehead.  Leeds,  and  X.  Best,  Bradford,  for  La- 
provemente  In  working  the  flyoomb.  of  eagdlng mghm. 

ISM.  W.  Bowman  and  J.  W.  Macadam.  Surrey,  for  Improve- 
menu  In  sash-bar*  for  gn-onhouses  and  other  structure*. 

?WA  N.  H.  Hughes.  Ayrahlre,  N.B.,for  lmprovvments  la  roUer 

OTtg*af  J*  jg"'  Dlok.  New  Tork.  for  an  Improved  method  and 
apparatus  for  removing  moisture  from  wool  and  sxexUar  sub- 

*tlS47°*J.  A.  Walker.  Middlesex,  for  lmprovemenU  In  spparsts. 
or  nppllancea  for  counteracting  the  moment  of  ships, 
applicable  to  cabins,  saloon*,  oartha.  or  other  furniture  or  part* 

1648.P*'b.  Flndlay,  Olaagow.  for  Improvements  la  safety 

"^it?  A.  M.  Clark,  Middlesex,  for  Improvements  In  gas  retorts, 
and  apparatus  need  therowlth.   A  communication. 

lUSoT  K.   Boratow,  Chaapalde,  for  lmprovemenU  la  roller 

'  imi.  J.  S.  Thorp.  Leeds,  for  lmprovemenU  In  maehlerry  of 
apparatus  for  screening  or  separating  Into  pleoes  of  uiSettnl 

shuts,  o  *ls.  mlnoral  ore.,  or  other  aubsUnoe*.    ,  „m 

11132.   C.  Pie  per,  Dresden,  for  lmprovemenU  In  trasses.  A  oom- 

Prurt.  Middlesex,  snd  8.  O.  Browne,  Kllbera.  for 
lmprovemenU  lu  tb.  manufacture  of  Boot*  and  shuas 

UM.  W.  Morgan  Brown.  Southam  jtcn-bulldlnp.  for  Imp™"' 
menu  In  the  inanufaoture  of  ornamenUl  textile  fabrics.  A  ooav 
munloatlon.  .  ,  , ,. ... 

lesi.  D.  Oardlner.  Lanark,  foe  Improvement*  In  machinery  m 

making  welded  tubes.  _     .   .   ,  .    .  _ 

1858.  J.  8.  Johnson,  MIKon.  for  lmprovemenU  In  wheal  or 
roller  skate*.   A  oommunloation.  , 

1SST.  J.  O.  Tongue.  Southampton  buildings  for  ™Prov*msani 
In  hydraulic  motive-power  engine*  In  combination  tm«* 
proas nd  air,  applicable  to  propelling  tramway  carriage*  saa  other 
■mrpOMS.    A  communication.  -  .  ... 

10M.  C.  PotUer.  New  Bond-street,  for  an  Improved  bot-au 
oDparatu*  connected  with  sU-*m  boilers.   

1939.    W.  H.  Wragg.  Sheffield,  for  lmprovemenU  In  th*  mano- 

from^oll  of  cloves.^  *£»J%5£: 
porcelain  and  glaa*  lnstanuneouslv  either  by  nand  or  maonjjs- 

!«!  C.  Waisal,  Blrmlnghoni,  for  Improvements  U,  In  ths 
manufacture  of  stamped  butt  hinges.  „ 

1QM.  H.  B.  Fox,  Oxton.  for  lmprovemenU  In  and  apices*"" 
stoppering  bottlee  or  other  recepuolee  eoatslnlng  Uqalfl.. 
whothor  gaseous,  af rated,  or  othrrv.-l.-a.  
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ARTICLES. 


FOOD  AND  DIETETICS .• 

TTAVING  given  (p.  83)  an  outline  of 
-"-  what  may  be  termed  the  theory  of 
food,  or  the  physiological  properties  or  the 
alimentary  principles,  we  may  now  turn  to 
our  examination  of  the  principles  of  dietetics 
and  pass  in  review  the  various  alimentary 
principles  and  articles  of  food  as  employed 
for  the  maintenance  of  life.  Mi  IV  is  the 
rirst  article  which  naturally  presents  itself 
in  any  inquiry  of  the  kind,  for  it  is  produced 
l>y  nature  for  the  purpose  of  sustaining  life 
•luring  the  early  existence  of  mammalians, 
and  is  a  typkatillustration  of  the  kind  of 
i<jod  necessary  for  the  support  of  life.  The 
•  jg  holds  the  same  position,  as  regards 
another  kind  of  animal  life,  as  milk  does 
with  regard  to  mammals,  for  it  is  obvious 
that  it  contains  the  suitable  principles  for 
the  growth  and  development  of  the  ovum. 
In  milk,  then,  we  find  :  (1),  nitrogenous 
matter,  principally  in  the  shape  of  caseine ; 

fatty  matter;  (3),  a  carbo-hydrate,  and 
[  i),  certain  inorganic  matters  in  the  shape  of 
salines  and  water.  With  the  exception  of 
the  third  of  these  principles  we  find  that 
the  ege  presents  the  s;ime  alimentary 
materials  as  milk,  and  although  saccharine 
matter  is  to  be  detected,  it  is  chiefly  in  the 
comparative  absence  of  carbo-hydrates  that 
t-ggs  differ  from  milk.  Accepting,  then, 
the  teaching  of  nature,  we  assume  that 
food  must  consist  of  different  principles 
associated  together  as  we  find  them  in 
nature,  and  that  no  simple  alimentary 
substance  separated  from  the  others  will 
suffice  for  the  maintenance  of  life.  Ex- 
periment* have  been  made  which  proved 
that  the  nitrogenous  principles  alone  were 
incapable  of  sustaining  life,  although  they 
contain  both  carbon  and  hydrogen.  The 
celebrated  Gelatine  Commission,  which  was 
appointed  by  the  Academy  of  Sciences  of 
Paris  to  ascertain  whether  it  was  possible 
to  extract  from  bones  an  aliment  which 
alone  or  mixed  with  other  substances 
could  take  the  place  of  meat,  reported  in 
the  negative,  and  they  further  found  that  a 
diet  of  gelatine,  albumen,  and  fibrine.  taken 
separately  or  artificially  mixed,  ended  in 
the  deaths  of  the  animals  with  all  the 
signs  of  complete  inanition  ;  but  muscular 
flesh,  in  which  these  principles  are  united 
according  to  natural  laws  and  associated 
with  other  matters,  as  fats,  salts,  &c.,  is 
sufficient  for  prolonged  and  complete 
nutrition.  Fat  token  alone  sustains  life  for 
some  time,  but  gives  rise  to  an  imperfect 
and  disordered  nutrition;  but  the  most 
remarkable  fact  discovered  by  the  Com- 
mission was,  that  the  gluten  of  wheat  or 
manse  flour  was  capable  of  completely 
"apporting  healthy  life.  The  explanation 
of  this  apparently  contradictory  result 
suggested  by  the  Commissioners  was  that 
the  gluten  waB  not  a  pure  alimentary 
Pnnciple,  but  retained  6ome  starch  and 
"ther  non-nitrogenous  matters.  The  ex- 
planation is  satisfactory,  for  just  as  it  is 
impossible  to  extract  all  the  fat  from  flesh 
w  it  is  probably  impossible  to  extract 
Xluten  from  flour  without  bringing  with  it 
«ome  starch  and  mineral  matter.  But  if 
wtrogenous  principles,  which  not  only  jield 
the  material  for  the   construction  and 

«\»A on  Food  mud  Dtoetto.  By  P.  W.  Pavt, 
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maintenance  of  the  tissues,  but  also  by  their 
capacity  for  undergoing  metamorphosis 
furnish  material  capable  of  being  utilised 
in  force -production  are  insufficient  to 
sustain  life,  it  follows  with  greater  force 
that  the  non-nitrogenous  principles  are  also 
insufficient,  for  they  lack  the  element  which 
is  necessary  for  the  formation  of  the  tissues. 
Thus,  to  put  the  theory  in  Dr.  Pavy's 
words: — "It  may  be  inferred  that  nitro- 
genous matter  is  required  not  only  for  the 
formation  of  the  tissues  but  likewise  for 
contributing,  by  the  promotion  of  the 
requisite  change,  to  the  utilisation  of  the 
non- nitrogenous  principles;  and  unless  it 
exist  in  suitable  proportion  to  the  food  these 
principles  fail  to  pass  on  to  their  proper 
destination.  It  is  known  that  the  carbo- 
hydrates contribute  to  the  formation  and 
accumulation  of  fats,  but  for  this  to  take 
place  the  concurrence  of  a  due  amount  of 
nitrogenous  matter  is  reauired."  The 
question  further  arises — are  both  fate  and 
carbo-hydrates  necessary  ?  Both  principles 
are  invariably  present  in  the  diets  of 
civilised  nations,  but  while  we  know  that 
there  are  races  which,  living  on  animal  food 
alone,  have  fat  as  the  only  representative 
of  the  non-nitrogenous  group,  it  would 
seem  that  even  those  articles  of  vegetable 
food  which  we  know  are  by  themselves  alcne 
capable  of  sustaining  life,  do  contain  a  pro- 
portion of  fat,  although  it  is  comparatively 
an  insignificant  quantity.  This  fact, 
minute  in  quantity  as  the  fat  may  be,  appears 
however  to  exercise  an  effect  in  promoting 
the  metamorphosis  of  the  carbo-hydrates 
and  to  exert  an  influence  on  the  assimi- 
lation of  the  nitrogenous  principles.  Dr. 
Pavy  says  that  the  belief  is  entertained 
that  a  deficiency  of  fat  is  sometimes  the 
source  of  the  development  of  tuberculous 
diathesis. 

Such,  then,  are  the  principles  of  dietetics : 
it  remains  to  apply  them  in  practice.  What 
are  the  relative  proportions  of  the  different 
principles  required  for  the  support  of  life, 
and  whence  are  they  best  obtained  P  The 
answer  to  the  first  of  these  questions  can 
only  be  given  when  certain  conditions  are 
specified.  It  is  obvious  that  exercise  and 
inactivity,  cold  and  heat,  are  opposite  terms 
which  materially  modify  the  figures  of  our 
food  sum.  The  labourer  working  in  the 
open  and  cold  air  will  require  more  food 
than  the  man  who  follows  a  sedentary  voca- 
tion; and  similarly  the  inhabitants  of  a 
cold  climate  will  require  a  diet  different 
both  in  quality  and  quantity  from  that  re- 
quired by  those  inhabiting  the  tropics.  The 
dwellers  in  the  Arctic  regions  not  only  con- 
sume an  enormous  quantity  of  food,  but  that 
food  is  mainly  of  an  oleaginous  nature — the 
most  efficient  of  the  heat-generating  prin- 
ciples. The  coldness  of  the  climate  does 
not  permit  of  the  growth  of  those  vegetable 
productions  which  supply  carbo-hydrates  to 
the  dwellers  in  lower  latitudes ;  and  if  it 
did,  they  could  scarcely  be  eaten  in  quantity 
sufficient  to  yield  the  required  amount  of 
heat.  In  the  tropics,  on  the  contrary,  where 
vegetable  products  abound,  the  carbo- 
hydrates supply  the  chief  alimentary  prin- 
ciples, and  these  do  not  contain  more  than  12 
per  cent,  of  fat,  whereas  blubber  and  train- 
oil  contain  from  66  to  80  per  cent.  Besides 
the  considerations  thus  broadly  stated  the 
digestive  capabilities  of  individuals  and  their 
idiosyncrasies  are  points,  at  least,  of  per- 
sonal interest,  though  rather  beyond  our 
present  purpose.  From  the  facts  mentioned 
above  it  will  be  readily  gathered  that  the 
inhabitants  of  temperate  climates  would 
find  a  diet  between  the  two  extremes—one 
furnishing  a  combination  of  the  two  kinds 
of  heat-producing  principles — the  best 
adapted  to  their  use,  and  this  we  find  to  be 
the  case.  In  the  previous  article  we  ex- 
plained that  Liebig's  idea,  that  the  nutritive 
value  of  food  was  to  be  measured  by  the 
amount  of  nitrogenous  matter,  was  now  I 


considered  to  be  erroneous,  and  that  non- 
nitrogenous  substances  must  be  reckoned  as 
capable  of  contributing  to  the  production  of 
muscular  force.  Prof.  Frank  land  has  deter- 
mined by  experiment  the  force-producing 
value  of  various  articles  of  food  by  mea- 
suring the  actual  force  evolved  in  the  shape 
of  heat  when  completely  oxidised.  The  unit 
of  heat  is  the  amount  required  to  raise 
1  gramme  of  water  1°  C.  in  temperature  (or, 
say,  152grs.  raised  1$°  Fahr),  and  the  kilo- 
grammetre  of  force  is  the  representative  of 
the  power  required  to  lift  1  kilogramme  1 
metre  high  (or  2±lb.  3Jft.).  According  to 
this  scale,  then,  the  force-producing  value  of 
cod-liver  oil  is  equal  to  9107  units  of  heat, 
and  3857  kilogram  metres  of  force,  beef  fat 
being  represented  by  9069  heat  units  and 
3841  kilogrammetre8.  Butter  is  much 
inferior  to  beef  fat,  and  cheese  is  only  equal 
to  4647  heat  units.  Oatmeal,  though  in- 
ferior to  bread  crust,  is  superior  to  flour  or 
peameal,  while  white  of  egg  and  milk  are 
comparatively  low  in  the  scale.  Of  course, 
the  figures  given  in  the  tables  furnished  by 
writers  on  dietetics  refer  only  to  the  quanti- 
ties of  the  subjects  actually  digested  and 
utilised;  for  just  as  we  cannot  get  the 
full  mechanical  value  out  of  our  coal 
under  a  steam  boiler,  so  it  is  almost  im- 
possible to  obtain  the  full  mechanical 
value  from  our  food,  even  after  allowing 
for  the  proportion  consumed  by  the  machine 
itself.   Prof.  Franklaud  has,  however,  pre- 

Sared  a  table  showing  the  quantities  of 
ifferent  kinds  of  food  required  for  a  man 
weighing  10  stone,  to  raise  bis  body  lO.OOOf  t, 
and  their  relative  cost.  Of  beef  fat  "5531b. 
is  required,  costing  5$d. ;  of  butter,  '6931b., 
costing  is.  Oid. ;  of  oatmeal,  l  'iSllb.,  cost- 
ing 3Jd. ;  of  flour,  1 '3111b.,  costing  3|d..; 
of  bread,  2  3451b.,  costing  4$d. ;  of  lean  beef, 
35321b.,  costing  3s.  6*d. ;  of  milk,  8  0211b.. 
costing  Is.  3id. ;  and  of  stout,  6$  bottles, 
costing  5b.  7 Jd.  These  figures*  though 
>erhaps  requiring  a  little  modification,  us 
ar  as  the  "  costs  "  are  concerned,  may  be 
taken  as  relatively  correct,  and  we  accord- 
ingly find  that  oatmeal  and  beef  fat,  costing 
together  9d.,  will  enable  one  to  do  as  much 
work  as  a  piece  of  lean  beef  at  7s.  Id.  The 
conclusions  drawn  by  Dr.  Pavy  are  thus 
stated : — "  It  is  in  the  fir3t  plice  admitted 
on  all  hands  that  food  is  the  source  from 
which  muscular  power  is  derived,  and  hence 
the  supply  of  food  should  be  in  proportion 
to  the  amount  of  work  that  is  performed. 
It  was  formerly  thought  that  food  must  be 
converted  into  muscular  tissue  before  it 
could  be  available  for  the  performance  of 
work  which  involved  the  origin  of  work 
from  nitrogenous  alimentary  matter.  The 
effect  of  recent  investigation,  however,  is  to 
show  that  it  is  not  to  an  oxidation  of 
muscular  tissue  that  we  are  to  look  for 
the  force  produced.  The  muscles  appear 
to  stand  in  the  position  of  instruments  for 
effecting  the  conversion  of  the  chemical 
energy  evolved  by  the  oxidation  of  com- 
bustible matter  into  working  power.  Fats 
and  carbo-hydrate8  can  furnish  the  com- 
bustible matter  required,  and,  under  ordi- 
nary circumstances,  probably  do  largely, 
if  not  chiefly,  supply  it."  Nitrogenous 
matter  can  do  eo  likewise,  but  it  has  to 
undergo  a  preparatory  metamorphosis  for 
effecting  the  separation  of  nitrogen  in  a 
suitable  form  for  elimination.  We  must 
then  take  it  that,  as  far  as  our  present 
knowledge  teaches  us,  the  non-nitrogenous 
principles,  regarded  folely  from  a  force- 
producing  point  of  view,  have  a  higher 
dietectic  value  than  the  nitrogenous;  but 
for  the  physical  development  and  main- 
tenance of  the  body  nitrogenous  alimentary 
matter  alone  can  supply  what  is  needed. 
Wherever  vital  operations  are  going  on, 
says  Dr.  Pavy  there  exists  nitrogenous 
matter.  The  tissues  which  form  the  in- 
strument of  living  action,  after  they  are 
constructed,  require  constant  t 
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and  there  is  also  a  continual  waste  or 
using  up  of  secretions,  fresh  supplies  of 
which  can  only  be  obtained  from  nitro- 
genous matter.  Practically  it  is  found  that 
hard  work  is  easiest  performed  under  a 
liberal  diet  of  nitrogenous  food,  which  pro- 
bably produces  a  better  nourished  state  of 
the  muscles  and_  of  the  body  generally. 
Animal  food,  it  is  affirmed,  characterised 
us  it  is  by  its  richness  in  nitrogenous  matter, 
is  found  to  make  the  muscles  firmer  and 
richer  in  solid  constituents  than  food  of  a 
vegetable  nature;  but  it  must  be  pointed 
out  that  cheese,  eggs,  and  milk  are  essentially 
animal  food.  What  meat  is  to  man  corn  is 
to  the  horse,  as  that  vegetable  product 
contains  the  albuminates  in  the  largest 
proportion. 

In  round  numbers  the  alimentary  sub- 
stances required  daily  by  a  working  man,  of 
average  height  and  weight,  are  4Joz.  of 
albuminous  matter,  3oz.  of  fatty  matter, 
14ioz.  of  carbo-hydrates,  and  loz.  of  salts — 
all,  be  it  noted,  in  the  dry  state,  or  the 
23oz.  would  be  equal  to  about  46oz.  in  the 
ordinary  state  in  which  we  obtain  the  prin- 
cipal articles  of  diet.     The  dynamic  or 
force-producing  value  of  this  daily  allow- 
ance amounts  to  3,960  foot-tons ;  but  it 
should  be  rcmemWed  that  the  quantities 
of  food  required  vary  with  the  temperature 
of  the  air  and  with  the  work  performed  ;  and 
they  must  also  vary  to  a  certain  extent  with 
the  individual  capabilities  of  digestion  and 
assimilation.    But,  assuming  that  we  have 
arrived  at  certain  figures  which  give  the 
proportionate  quantities  of  nitrogenous  and 
non-nitrogenous  matters,  the  next  thing  is 
to  find  some  of  the  ordinary  articles  of  diet 
which  contain  the  different  alimentary  prin- 
ciples in  the  required  proportions  without 
waste.   These  proportions  are  most  easily 
found  in  the  common  rations  of  the  soldier — 
bread  and  meat— 21b.  of  the  former  to  Jib.  of 
the  latter  Containing  300  grains  of  nitrogen 
and  4,800  grains  of  carbon,  or  the  quantity 
required  for  the  support  of  an  average  man. 
If  lean  meat  were  used  alone,  rather  more 
than  61b.  would  be  required,  and  if  bread 
;ilone  the  amount  necessary  to  yield  the 
required  nitrogen  would  be  41b.     It  will 
scarcely  be  necessity  to  say  that  Dr.  Pavy 
is  not  in  favour  of  vegetarianism  ;  but  he 
has  nothing  to  say  against  it,  for,  of  course, 
he  does  not  believe  in  the  absurd  doctrine 
that  meat  is  necessary  for  the  existence  of 
man.    Vegetarians,  he  says,  are  by  no 
means  numerous ;  indeed,  the  prevailing 
tendency  is  to  give  an  undue  weight  to  the 
value  of  animal  food — a  tendency  encou- 
r.iged  by  the  teachings  of  Liebig,  now  shown 
to  be  untenable.    That  meat  produces  a 
greater  feeling  of  satiety  is  due  to  the  fact 
that  it  remains  in  the  stomach  for  a  loner 
time — it  is  a  stay  to  the  stomach,  because  it 
stays  there  to  be  digested,  and  does  not.  like 
the  non-nitrogenous  foods,  pass  out  quickly 
to  be  digested  in  the  intestine.    Dr.  Pavy 
holds  that  a  mixed  diet  is  best — mixed  in 
the  proportion  of  one-fourth  or  rather  more 
of  animal  food — and,  though  he  does  not 
think  a  diet  without  meat  desirable,  he  in 
careful  to  point  out  that  the  consumption 
of  meat  deemed  necessary  by  some  is  a  mis- 
taken notion.    The  liking  for  the  taste  of 
flesh  is,  however,  at  the  bottom  of  the  con- 
sumption of  meat ;  for,  were  it  merely  a 
question  of  belief  in  nitrogen,  salt  cod  con- 
tains 5  per  cent,  of  it  against  3-5  in  roast 
beef,   while   skate,  conger,  sardines,  and 
mackerel  all  surpass  beef  in  the  percentage 
of  nitrogen.    We  oannot  here  follow  Dr. 
Pavy  into  the  details  ol  the  questions  of 
digestion  and  assimilation,  but  we  may 
quote  a  passage  wherein  he  says,  "  Although 
animal  food  certainly  taxes  the  stomach 
more  than  the  ordinary  forms  of  vegetable 
f-»  )d  that  we  consume,  as  is  well  known  by 
t  li ose  who  have  weak  digestive  power,  yet, 
taking  digestion  and  assimilation  as  a 
whole,  a  more  complex  process  has  to  be 


gone  through  where  vegetable  food  has  to 
be  dealt  with.  Accordingly,  we  notice  that 
the  digestive  apparatus  of  the  herbivora  is 
developed  upon  a  more  extended  scale  than 
that  in  the  carnivora."  In  short,  our  beef 
mutton  is  the  product  of  vegetables 


digested  in  more  than  one  stomach  and  a 
much  longer  intestinal  canal ;  and  in  eating 
it  we  should  take  our  meals  at  regular 
intervals,  imitating  neither  the  carnivora 
nor  the  herbivora— "the  former  gorging  to 
repletion  and  drowsiness — the  latter  feeding 
calmly  and  quietly  all  day  long.  Of  diets 
for  disease,  and  for  other  matters  of  inte- 
rest, we  must  refer  our  readers  to  the  pages 
of  this  interesting  and,  rightly  understood, 
useful  volume. 


THE  VOLCANIC  PHENOMENA  OP  THE 
YEAR  1875. 

XN  a  recent  number  of  Der  Naturforscher, 
M.  Fuchs  writes  as  follows  on  this 
subject  :— 

"  Among  the  numerous  eruptions  of  the 
year  1875  those  in  the  northern  island  (of 
Iceland)  seem  to  have  been  the  most  impor- 
tant. As,  however,  they  occurred  in  wholly 
uninhabited  regions,  and  only  a  few  indivi- 
duals penetrated,  with  great  labour  and 
trouble,  to  the  neighbourhood  of  the  pheno- 
mena, they  have  been  less  known  than  they 
deserved.  It  is  certain  that  from  the  begin- 
ning of  the  year,  on  to  September  at  least, 
ten  eruptions  occurred  there,  in  various 
parts,  mostly  from  newly-formed  craters  in 
the  neighbourhood  of  Vatna.  Although 
this  volcano  remained  quite  inactive,  the 
outbreaks  were  probably  from  its  centre, 
and  only  in  consequence  of  local  conditions 
made  new  paths  for  themselves.  The  most 
violent  occurred  from  January  to  the  middle 
of  February  ;  then  on  March  20th,  when 
the  reflection  of  the  fire  could  even  be 
observed  in  Reykjavik,  and  the  ashes  were 
carried  by  winds  over  the  ocean  to  Norway 
and  far  down  into  Sweden ;  then  on  August 
loth,  when  volcanic  masses  were  thrown 
out  from  more  than  twenty  apertures  of 
eruption. 

"  The  Ceboruco  in  Mexico,  which  a  short 
time  ago,  by  its  first  historic  eruption  in 
1870,  entered  into  the  series  of  known  volca- 
noes, had  on  February  11th,  1875,  another 
great  outbreak.  The  terrible  earthquakes 
accompanying  it  overthrew  the  towns  of 
St.  Christobal  and  Guadalaxara. 

"  Considerable,  but  lees  known  eruptions 
took  place  from  the  Mauna  Loa  on  August 
11th  (.from  the  highest  crater  Mokunweo- 
wcol,  from  the  Javan  volcano  Kloct.  in 
February,  and  from  Tonyariro,  in  New  Zea- 
land, in  "the  last  months  of  the  year.  Vesu- 
vius and  Etna  remained  comparatively  quiet. 
The  former  became  weakly  active  in  Decem- 
ber— an  earthquake  announcing  the  fact 
beforehand — and  accumulated  fresh  lava  in 
the  crater,  without,  however,  the  eruption 
taking  place,  which  Palmieri  feared.  In 
Etna  on  to  November  there  were  only  a  few 
earth  vibrations  ;  towards  the  end  of  the 
year,  however,  a  crater  on  the  south  slope 
of  the  hill  became  lively,  and  the  fire-glow 
illuminated  as  far  as  Acireale. 

"The  97  earthquakes  known  to  me  oc- 
curred on  a  hundred  different  days,  and  con- 
sisted of  a  great  number  of  more  or  less  vio- 
lent shocks  and  numerous  earth  vibrations. 
There  were  among  them  many  very  violent 
earthquakes,  which  wrought  extensive  mis- 
chief. The  most  terrible  was  that  of 
Cucuta,  in  New  Granada,  where,  from 
May  16th  to  18th  ,  through  the  numerous 
powerful  earth  shocks,  several  towns  and 
many  country  houses  were  completely 
ruined,  and  desolation  waa  wrought  over  a 
wide  region.  The  loss  of  human  life  was 
estimated  at  16,000.  Among  the  great 
earthquakes  may  be  reckoned  those  of  St. 
Christobal  on  February  11th ;  of  Lifu  on 


March  28th;  of  the  Loyalty  Islands;  of 
TJschak,  in  Asia  Minor,  on  March  3rd  to 
5th  and  on  12th;  of  Lahore,  in  India,  on 
December  12th,  and  of  Porto  Rico  on 
December  21st.  In  all  these  earthquakes 
many  people  lost  their  lives. 

"  The  entire  number  of  earthquakes  is 
thus  distributed  in  the  various  seasons  : — 
Winter,  84  (January  15th,  February  7th, 
December  12th) ;  Spring,  28  (March  12th, 
April  7th ;  May  9th) ;  Summer,  21  (June 
10th,  July  6th,  August  5th)  ;  Autumn,  14 
(September  3rd,  October  2nd,  November 
9th). 

"  While  many  of  these  earthquakes  stood 
in  remavkablc  connection  with  the  action  of 
volcanoes,  others  were  as  distiuctly  of  a 
non-volcanic  nature.  A  phenomenon  which 
occurred  on  April  28th,  at  Kattowitz,  in 
Upper  Silesia,  deserves  special  notice.  On 
the  day  referred  to  a  considerable  earth- 
quake was  perceived  over  a  wide  district, 
but  especially  in  Konigshutte.  The  cause 
of  it,  as  afterwards  appeared,  was  the  tum- 
bling together  of  some  undermined  strata 
250  metres  under  the  surface.  The  phenome- 
non shows  what  actions  produce  those 


mechanical  movements  in  the  earth's  inte- 
rior which  contribute  to  the  manifold 
changes  in  the  architecture  of  the  body  of 
the  earth.  Where  the  occasion,  as  in  this 
case,  is  given  by  human  operations,  one 
avoids,  in  ordinary  talk,  the  expression 
'  earthquake.'  Those  actions,  however, 
which  are  produced  by  similar  processes, 
without  the  co-operation  of  man,  either  by 
the  action  of  water,  or  by  chemical  pro- 
cesses, or  by  purely  mechanical  alterations 
of  the  equilibrium  of  particular  portions, 
form  a  large  part  of  the  earthquakes  of  each 
year." 


ON  LIGHTNING-  FIGURES. 

By  Charles  Tomi-inson,  F.E.S. 

THE  ramified  figures  sometimes  found 
on  the  bodies  of  men  and  animals  that 
have  been  struck  by  lightning  (about  which 
your  correspondent,  "Iota"  inquires,  No. 
25802)  have  Veen  accounted  for  it  various 
ways.  In  1786  MM.  Bossut  and  Leroy 
made  a  report  to  the  French  Academy  of 
Sciences  on  the  Bubject  of  some  singular 
marks  that  had  been  found  on  the  body  of  a 
man  who  had  been  killed  by  a  stroke  of  light- 
ning. These  marks  were  accounted  for  on  tbe 
supposition  that  the  electricity  in  its  passage 
through  the  body,  had  forced  the  blood  into 
the  vessels  of  the  skin,  and  thus  made  all  the 
ramifications  of  these  vessels  visible  on  the 
surface.  The  commissioners,  in  fact,  adopted 
the  theory  of  M.  Besile,  who  reported  the  case 
—namely,  that  the  effect  was  due  "  a  1' eruption 
du  sang  duns  les  vaisseaux  de  la  peau,  et  qui, 
dans  cet  instant  forme  un  effet  tout  semblable 
a  celui  d'une  injection."  M.  Arago  adopted  a 
similar  explanation  in  a  case  which  occurred  in 
France  in  July,  18*1,  where  two  persons, 
standing  near  a  poplar  tree,  were  struck 
by  lightning,  and  on  the  breast  of  each 
were  found  marks  "  parfaitement  semblable  » 
des  feuillea  de  peuplier."  Mr.  W.  J.  Lan- 
caster, in  your  last  number  (p.  184)  also  adoptB 
this  theory,  while  according  to  "  Iota,"  Pro- 
fessor Barrett  supposes  the  figure  to  be  a  kind 
of  electric  shadow.  A  theory  of  this  kind  was 
put  forth  bv  M.  Poey,  in  a  small  volume  pub- 
lished at  Paris  in  1861,  a  copy  of  which  he  was 
so  geod  as  to  forward  to  me.  Its  title  is  "  Bela- 
tion  Historique,  et  The"orie  des  Images  Photo- 
electriques  de  la  Foudre  obeerveee  depuis  ran 
360  de  notre  ere  jusqu'en  1860."  His  idea »  is, 
that  the  surface  of  the  body  is  the  senaibre 
plate,  the  tree  is  the  object,  and  the  lightning 
the  force  that  impresses  it. 

M.  Poey  has  collected  twenty-four  cases  of 
lightning  impressions  on  the  bodies  of  men 
and  animals.  Of  this  number  eight  are  suntn 
be  impressions  of  trees,  or  parts  of  trees ;  two 
of  animals— vis.,  a  bird  and  a  cow;  four  ot 
crosses ;  three  Of  circles  or  impressions  of  coins 
carried  about  the  person ;  two  of  a  horseshoe ; 
1  one  of  a  nail ;  one  of  a  metal  comb;  one  ol  » 
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number ;  one  of  the  words  of  a  sentence,  and 
one  of  the  back  of  an  arm  chair. 

M,  Baudin,  in  his  "  Traite  de  Geographie 
Medieale,"  has  a  chapter  on  this  curious 
branch  of  science,  which  he  proposes  to  call 
»  Keraunography,"  from  cipawaq  "  thunder." 

We  are  bo  anxious  to  explain  everything 
that  rather  than  go  on  accumulating  facts  and 
waiting  until  science  is  ripe  for  the  true  theory, 
or  rather  law,  we  invent  impossible  or  insuffi- 
cient hypotheses,  and  strive  to  bend  our  facts 
so  as  to  suit  them.  My  belief  is,  that  the  true 
theory  of  the  ramified  figures  was  given  in 
1861,  and  that  we  had  to  wait  a  dozen  years  or 
so  before  the  other  figures  could  be  properly 
explained.  In  other  words,  science  was  not 
ready  for  the  explanation. 

At  the  meeting  of  the  British  Association  at 
Manchester  in  18G1  I  read  a  paper  in  which  the 
subject  of  these  tree-like  figures,  sometimes 
found  on  the  bodies  of  men  and  animals 
after  they  had  been  struck  by  lightning,  was 
examined.  I  may  here  briefly  state  that,  while 
studying  the  phenomena  of  breath-figures,  or 
those  invisible  figures  impressed  on  the  surface 
of  glass,  &c.,  by  objects  in  contact  with  or  very 
near  to  such  surface,  and  rendered  visible  by 
breathing  on  the  glass,  it  occurred  to  me  to 
pasB  the  discharge  of  a  Leyden  jar  over  the 
surface  of  a  pane  of  crown  glass  about  four 
inches  square.  On  breathing  on  the  surface  a 
remarkable  tree-like  figure  was  immediately 
produced,  consisting  of  a  central  trunk,  nume- 
rous branches  and  minute  spray.  A  small 
Leyden  jar  of  about  a  pint  capacity  is  suffi- 
cient for  the  purpose.  When  the  jar  is  charged 
one  knob  of  the  discharging  rod  is  placed 
against  the  outside  coating,  and  the  other  knob 
against  the  middle  of  the  back  of  the  glass 
pane,  which,  held  by  one  corner,  is  thus  brought 
up  to  the  knob  of  the  jar.  The  discharge  then 
passes  over  the  front  of  the  pane,  turns  over 
the  edge,  and  so  passes  to  the  discharging  rod. 
Wherever  the  electricity  touches  the  glass,  it 
burns  off  a  portion  of  the  film  that  covers  all 
surfaces  that  are  exposed  to  the  air ;  or,  what  is 
better,  by  keeping  the  plates  in  a  solution  of 
soap  and  water,  and  wiping  one  of  them  dry 
for  each  experiment,  an  equable  film  is  thus 
imparted  to  the  plate  and  the  portions  thus 
burnt  off,  being  made  chemically  clean,  the 
moisture  of  the  breath,  when  they  are  breathed 
on,  condenses  in  liquid  watery  lines,  while  on 
the  other  parts  not  so  burnt  the  moisture  con- 
denses in  minute  globules  of  dew — so  that,  on 
holding  the  plate  up  to  the  light,  the  figure  can 
be  plainly  made  out.  On  the  back  of  the  plate 
the  figure  is  muoh  less  perfect,  and  is  inter- 
rupted by  a  vacant  space  as  at  6  (Fig.  2), 
which  represents  one  knob  of  the  discharging 
rod.  In  some  cases  the  -main  trunk  is  bifur- 
cated, and  even  trifurcated,  as  often  happens 
in  a  discharge  of  lightning.  The  accompanying 
engravings  (Figs.  1,  2,  S)  will  give  some  idea 
of  these  breath  figures. 

Now,  as  tbe  identity  between  frictional  elec- 
tricity and  lightning  has  been  established,  it 
must  also,  I  think,  be  admitted  that  the  dis- 
charge of  a  Leyden  jar  is,  on  a  small  scale, 
identical  with,  the  disruptive  discharge  of  a 
thunder  cloud  on  a  large  one — and  that  if  the 
former  produces  these  tree-like  figures  tbe 
latter  does  so  also.  We  are  apt  to  be  misled 
in  our  ideas  as  to  the  form  of  a  flash  of  light- 
ning by  the  stereotyped  zig-zags  by  which 
•rtista  agree  to  represent  that  terrible  element. 
Jupiter's  thunderbolts  may  have  as  conven- 
tional a  form  as  the  French  carpenter's  scarf 
joint,  which  he  names  traits  de  Jupiter ;  but 
Nature  does  her  work  with  a  far  more  fatal 
precision  than  these  zig-zags  would  imply.  It 
is  not  often  during  a  thunderstorm  that  we 
have  an  opportunity  of  seeing  a  terrestrial 
object  struck  by  lightning ;  but  this  I  did  see 
on  one  occasion  in  Saxony.  During  a  severe 
storm'  I  was  watching  the  distant  mountains 
of  Bohemia,  when  a  very  black  cloud  was  Been 
to  descend  and  to  discharge  itself  upon  a  hill 
in  a  nearly  straight  line  of  rippled  dazzling 
light.  This  is  what  the  sailors  call  "  ribbon," 
or  -  chain"  lightning,  and  is  altogether  dif- 
ferent from  "sheet"  lightning,  in  which  re- 
flected light  makes  up  the  greater  portion  of 
the  phenomenon.  The  ramifications  which 
precede  the  stroke  are  feelers,  which  mark 
cat  the  line  of  least  resistance  for  the  main 
discharge,  and  sailors  say  that  before  a  ship  is 


struck  by  lightning  they  have  the  sensation  of 
cobwebs  being  drawn  over  the  face.  That  these 
feelers  precede  the  discharge  of  the  Leyden 
jar  is  evident  from  the  fact  that  if  the  glass 
plate  offer  too  much  resistance,  from  being  too 
thick,  or  from  some  other  cause,  the  figure 
consists  of  spray  only,  minus  the  trunk  and 
principal  branches. 

After  the  publication  of  my  original  paper. 
Dr.  Pooley,  of  Weston-super-Mare,  wrote  to 
me  an  account  of  an  ash-tree  which  he  saw  in 
1857  in  the  act  of  being  Btruck  by  lightning, 
and  the  severed  portions  of  the  bark  contained 
ramified  figures  such  as  I  had  described.  Some 
were  sent  to  the  Boyal  Institution,  and  Dr. 


Faraday  was  so  good  as  to  allow  me  to  take 
them  sway  for  tne  purpose  of  having  them 
copied.  The  marks  had,  from  lapse  of  time, 
become  faint,  but  they  still  retained  the  char- 
acter Dr.  Pooley  had  given  them  of  "  tongue- 
like coruscations,  by  which  the  force  of  the 
electric  fluid  expended  itself,  gouged  out  in  the 
bark,  with  roughened  and  slightly  charred 
edges." 

The  Lancet,  of  30  July,  1864,  contains  an 
account  by  Dr.  Mackintosh  of  a  straw  stack 
which  was  struck  by  lightning  and  set  on  fire, 
while  a  man  and  two  boys  who  had  sought 
shelter  there  were  the  one  killed  and  the 
others  injured.  On  taking  off  the  clothes  of 
one  of  the  boys  a  peculiar  sulphurous  singed 
odour  was  perceptible,  and  also  several  irregular 
but  distinct  red  streaks,  of  about  a  finger's 
breadth,  running  obliquely  downwards  and  in- 


wards on  either  side  of  the  chest  to  a  middle 
line  in  front  of  the  abdomen,  whence  they 
converged.  From  this  point  they  diverged  again 
till  they  were  lost  in  the  perineum.  The 
streaks  were  of  a  brighter  red  on  the  more 
vascular  parts  of  the  body.  They  disappeared 
in  about  four  days,  and  the  lad  recovered. 
With  respect  to  the  second  boy,  "  the  figures 
on  either  hip  were  so  exceedingly  alike  and  so 
striking,  that  an  observer  could  not  but  be 
impressed  with  the  idea  that  they  were  formed 
in  obedience  to  seme  prevailing  law."  A  very 
good  case  of  ramified  marks  is  also  reported  in 
Nature,  Vol.  XI.,  p.  405,  which  led  me  to  send 
an  article  on  the  subject  to  that  journal,  and 
it  will  be  found  in  VoL  XII.,  p.  9. 

I  may  mention  that  the  imagination  of  in- 
accurate observers  leads  them  to  see  in  these 
marks  whatever  their  fancy  suggests.  I  could 
give  many  examples  of  this.  One  from  Poey 
will  suffice.  A  boy  was  climbing  a  tree  for  the 
sake  of  a  bird's  nest  when  the  tree  was  struck 
by  lighting.  On  the  person  of  the  boy  was 
found  an  accurate  portrait  of  the  tree,  together 
with  the  bird's  nest  1  Now,  my  lightning 
figures  often  contain  circular  patches  on  the 
boughs.  I  was  showing  my  experiments  to 
the  late  Dr.  W.  A.  Miller,  Professor  of 
Chemistry  at  King's  College,  London,  when 
such  a  figure  was  produced.  "  Ah  !"  he  said, 
"  there  is  the  tree,  bird's  nest  and  all." 

Without  multiplying  more  cases — which 
could  easily  be  done — I  think  my  conclusion  is 
sound— namely,  that  the  ramified  figures  some- 
times found  on  the  bodies  of  men  and  animals 
that  have  been  struck  by  lightning,  represent 
a  portion  of  the  fiery  hand  of  the  lightning 
itself. 

I  will  conclude  this  notice  with  an  extract 
from  my  article  in  Nature,  already  referred  to : 
— In  connection  with  our  subject  are  other 
facts,  startling  it  is  true,  but  recurring  from 
time  to  time  in  different  parts  of  the  world* 
and  reported  by  sailors  and  others,  who  possess 
the  invaluable  art  of  recording  their  observa- 
tions without  attempting  to  explain  them. 
The  desire  of  explaining  everything  often 
amounts  to  a  kind  of  rabies,  when  the  sane 
course  seems  to  be  to  wait ;  for,  if  a  reasonable 
theory  is  impossible,  an  unreasonable  one  is 
ridiculous.  Nevertheless,  some  observers,  if 
they  cannot  explain  a  fact,  deny  its  truth; 
and  yet  such  facts  may  exist  in  nature,  and 
only  wait  the  progress  of  discovery,  when  in 
due  time  they  are  gathered  in  under  the  sickle 
of  the  appointed  reaper.  Three  such  facts  are 
the  following : — 

1.  In  September,  1825,  the  brig  H  Buon 
Servo,  anchored  in  the  Bay  of  Armiro,  was 
struck  by  lightning,  and  a  sailor,  who  was 
seated  at  the  foot  of  the  mizen-mast,  was  killed. 
Marks  were  found  on  his  back  extending  from 
the  neck  to  the  loins,  including  the  impression 
of  a  horse-shoe,  perfectly  distinct,  and  of  the 
same  size  as  the  one  that  was  fixed  to  the  mast. 

2.  In  a  case  that  occurred  at  Zante,  the 
number  "  44"  in  metal  was  attached  to  the  fixed 
rigging  between  the  mast  and  the  cot  of  one  of 
the  sailors.  The  mast  was  struck,  and  the 
sailor  killed.  On  his  left  breast  was  found  the 
number  44,  well  formed,  and  perfectly  identical 
with  that  on  the  rigging.  The  sailors  agreed 
that  the  number  did  not  exist  on  the  body 
before  the  man  was  struck. 

8.  M.  Jose  Maria  Dan,  of  Havana,  states 
that  in  1828,  in  the  province  of  Candelaria,  in 
the  island  of  Cuba,  a  young  man  was  struck  by 
lightning,  and  on  his  neck  was  found  the  image 
of  a  horse-shoe  which  was  fastened  near  a 
window  a  short  distance  off. 

Unexpected  light  was  thrown  upon  such  cases 
by  Mr.  C.  F.  Varley  ('*  Proceedings  of  the  Boyal 
Society,"  January  12, 1871),  in  following  up  an 
accidental  observation  during  the  working  of 
a  Holtz  electrical  machine,  the  poles  of  which 
were  furnished  with  brass  balls  about  lin.  in 
diameter.  Noticing  some  specks  on  the  ball  of 
the  positive  pole,  Mr.  Varley  tried  to  wipe  them 
off  with  a  silk  handkerchief,  but  in  vain.  He 
then  examined  the  negative  pole,  and  discovered 
a  minute  speck  corresponding  to  the  spots  on 
the  positive  pole.  This  pole  sometimes  exhibits 
a  glow,  and  if  in  this  state  three  or  four  bits 
of  wax,  or  even  a  drop  or  two  of  water,  be 
placed  on  the  negative  pole,  corresponding  non- 
luminous  spots  appear  on  the  positive  poles. 
Hence  it  is  evident  that  lines  of  force  exist 
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between  the  two  poles,  by  means  of  which  we 
may  telegraph  through  the  air  from  the  nega- 
tive to  the  positive  poles ;  and  in  explanation  of 
Hie  above  cases,  in  which  the  lightning-burn 
•n  the  akin  is  of  the  same  shape  as  the  object 
from  which  the  discharge  proceeded,  all  that  is 
necessary  is  that  the  object  struck  be  +  to  the 
horse-shoe,  brass  number,  &c.,  the  discharge 
being  a  negative  one. 
Highgate.  N.,  4  May,  1876. 


TESTS  FOB  IRON  AND  STEEL. 

IRON  is  attacked  by  any  of  the  strong  acids,  and 
that  fact  has  been  utilised  as  a  means  of  test- 
ins;  their  quality.  Professor  Kick,  of  Prague, 
after  several  experiments  with  nitric,  sulphuric, 
and  hydrochloric  acids,  and  their  combinations, 
with  mordants  composed  of  the  salts  of  copper  Ac., 
has  arrived  at  the  conclusion  that  a  mixture  of  equal 
parts  of  hydrochloric  acid  and  water,  to  which  is 
added  a  trace  of  solution  of  chloride  of  antimony, 
e</nstitutes  a  mordant  especially  applicable  to  the 
purpose.  The  last  ingredient,  which  was  recom- 
mended to  him  by  Professor  Ointl,  renders  the 
surface  attacked  more  capable  of  resisting  oxyda- 
tion,  and  has  the  effect,  after  well  washing  with  hot 
water  and  the  application  of  a  coat  of  protecting 
varnish  composed  of  Damar  resin,  of  preserving  the 
surface  attacked  sufficiently  pare. 

The  method  of  proceeding  is  always  to  surronnd 
the  surfaces,  previously  prepared  by  means  of  a  file 
or  bono,  with  a  wall  of  wax  fully  }  of  an  inch  high, 
in  the  mine  way  that  copper  plates  are  prepared  for 
being  eaten  in  with  acid  in  engraving  ;  the  acid, 
heated  to  a  temperature  of  Kr  to  8<r  Fahr.,  is 
poured  on  to  the  surfaces,  and  soon  begins  to  act,  as 
will  become  manifest  by  tbe  duengagoment  of  gas. 
In  winter,  owing  to  the  low  temperature,  the 
operation  cannot  be  performed  so  favourably.  Its 
duration  is  usually  from  one  to  two  hours,  and  it 
should  be  continued,  as  a  general  rule,  until  the 
texture  of  the  iron  be  exposed.  The  progress  of  the 
action  may  be  easily  ascertained  by  pouring  out  the 
acid  every  half  hour  without  breaking  the  wax 
border,  removing  by  means  of  a  brush  or  piece  of 
rag  the  carbon  (graphite)  deposited  on  the  surface, 
washing,  and  again  pouring  on  more  acid  if  the 
action  appears  insufficient.  If  the  chloride  of 
antimony  has  been  added  to  the  acid  in  proper  pre- 

Etion,  bat  little  time  will  elapse,  after  the  action 
commenced,  before  it  will  begin  to  throw  down  a 
olack  precipitate.  This  is  easy  to  distinguish  from 
the  graphite,  inasmuch  as  the  latter  is  not  very 
appreciable,  when,  for  about  1}  pint,  is  added  only 
a  single  drop  of  the  concentrated  solution  of  chloride 
of  antimony,  which  is  sufficient. 

When  the  action  of  the  acid  has  been  continued 
long  enough  the  wax  wall  is  destroyed,  and  the 
surface  of  the  iron  is  washed  by  means  of  a  brush 
with  several  waters,  the  first  of  which  is  rendered 
slightly  alkaline  by  the  addition  of  a  little  lye  ;  it  is 
then  carefully  dried,  and  a  coat  of  varnish  is  applied. 
If  at  the  end  of  a  few  hours  there  are  any  signs  of 
oxydation,  the  varni;b  must  be  dissolved  with  spirit 
of  turpentine,  tbe  oxide  removed,  and  the  varnish 
again  applied. 

The  indications  given  by  the  different  kinds  of 
iron  are  as  follows  :  Soft  or  Fibrou » Iron  :  When 
of  very  good  quality,  this  iron  is  attacked  by  the 
arid,  even  when  the  action  is  continued  for  several 
hours,  in  a  manner  so  uniform,  and  with  an 
elimination  of  the  carbon  so  limited,  that  the  surface 
anted  npon  retains  a  dull  lustre — a  few  incised 
c  jieoks  and  cinder- like  holes  being  only  observable. 

Fine-grained '  Iron  gives  exactly  the  same  indica- 
tions :  tbe  surface  generally  remains  uniform,  but  it 
Lj  not  qnite  so  bright. 

Coarse-grained  Iron  and  Hot-short  Iron  are 
attacked  by  the  acid  with  much  greater  energy  than 
tbe  two  kinds  above  mentioned.  Even  at  the  end 
of  about  ten  minutes  the  surface,  especially  that  of 
the  latlor  kind,  becomes  quite  black.  If  the  acid  be 
allowed  to  act  for  nearly  half  an  hour,  a  black 
muddy  deposit  (schlamm)  may  be  removed  by  wash- 
ing, and  no  amount  of  washing  will  prevent  the 
surface  from  remaining  black  ;  there  wdl  also  be  a 
considerable  number  of  small  holes  distributed  over 
tbe  surface.  Some  portions  of  the  iron  are  generally 
attacked  more  deeply  in  this  way  ;  others,  although 
they  may  have  become  black  and  a  little  porous,  are 
better  preserved.  This  appearance  will  be  tho  more 
manifest  if,  after  about  an  boor's  action,  repeated 
washing,  and  drying,  a  fino  file  be  passed  over  the 
surface. 

Malleable  Iron  or  Annealed  Iron  becomes  rusty,  as 
is  well  known,  more  readily  than  wrought  iron ;  bnt 
an  interesting  fact  is  that  the  action  of  the  acid  is 
very  violent  and  irregular. 

Puddled  Steel :  The  colour,  after  being  treated 
with  acid  and  washing,  is  grey,  and  of  a  tolerably 
uniform  shade,  the  weldiugs  being  but  little 
apparent. 

ill'  '  ^opearauce  exhibited  is  very 

liv  1,  and  the  weldings  are  also 


Bessemer  Steel — Cast  Steel :  The  surfaces  of  these 
steels  are  uniformly  grey — the  non-bomogeneous 
parts  are  rare,  and  but  little  apparent.  The  softer 
the  steel  the  more  approaching  to  grey  is  the 
colour.  The  action  of  tbe  acid  produces  very  fine 
fissures.  In  a  sample  of  Mnshet  steel  the  prepared 
surface  was  perfectly  uniform,  but  after  the  treat- 
ment with  acid  narrow  transverse  fissures  were 
observed  over  tbe  whole  extent.  It  is  probable  that 
the  proportion  of  titanium  in  this  steel  was  the  cause 
that  the  surface  attacked  presented  the  dark  grey 
colour. 

Cast  Iron  :  Grey  cast  iron  gives  the  same  indica- 
tions as  steel.  The  attacked  surface  presents  a 
tolerably  uniform  dark  grey  colour.  In  spotted  oast 
iron  the  white  portions  remain  lighter,  and  the  pro- 

i' acting  particles  of  grey  cast  iron  appear  distinctly, 
ike  black  specks  or  spoU.  The  cases  enumerated 
above  will  show  the  indications  given  by  the  prin- 
cipal classes  of  iron  when  treated  with  acid,  and 
therefore  the  phenomena  afforded  by  pieces  composed 
of  different  kinds  of  iron  will  speak  for  themselves. 

Professor  Kick  has  given  many  examples  of  the 
appearances  presented  by  the  combination  of  different 
kinds  of  iron,  and  adds  :— "  When  in  the  forging  of 
any  piece  different  qualities  of  iron  are  united,  the 
acid,  when  applied  to  the  prepared  surface,  chiefly 
attacks  the  quality  for  which  it  has  the  most  affinity, 
and  to  such  an  extent  that  its  mordant  action  on  the 
other  portions  is  much  less  active  than  if  these 
portions  were  exposed  alone  or  singly  to  the  action 
of  the  acid.  Bessemer  steel  alone,  submitted  to  this 
octiou,  presents  a  grey  surface,  but,  if  it  is  welded 
to  a  c>nrse-grained  iron,  it  is  attacked  in  a  less 
degree." 

As  to  the  results  of  tbe  action  of  tbe  acid  in 
relation  to  tbe  method  of  working  iron,  the  foregoing 
remarks  show  that  some  light  has  already  been 
thrown  on  the  choice  of  different  qualities  of  iron  in 
the  arrangement  of  the  piles ;  they  also  point  out 
that,  even  with  the  most  simple  piling,  there  is 
always  a  considerable  crashing  of  the  bands.  It  is 
nevertheless  possible  to  draw  from  the  appearance 
of  the  surface  acted  npon  by  the  acid  a  conclusion  as 
to  the  position  of  tbe  bands  or  bars  occupied  in  the 
pile.  The  more  uniform  is,  or  may  be,  the  distribu- 
tion of  the  pressure  in  the  pile,  the  less  will  indi- 
vidual bauds  become  disarranged.  The  professor 
has  come  to  the  conclusion  that  the  best  method  of 
forming  the  piles  is  that  in  which  the  welding  is  so 
perfect  as  to  furnish  the  most  satisfactory  indica- 
tions when  submitted  to  tbe  acid  test.  Professor 
Kick,  however,  admits  that  the  samples  on  which  he 
conducted  his  experiments  were  obtained  from  only 
one  establishment,  and  that  they  were  too  few  to 
admit  of  general  conclusions  being  drawn  from 
them ;  he  believes,  however,  that  he  has  conclusively 
pointed  out  the  importance  of  this  method  of  testing 
irons,  as  well  for  the  manufacturer  as  for  the  con- 
sumer. 


DIAMONDS  AND  THEIR  TECHNICAL 
USES. 

STEEL  and  new  alloys  are  now  manufactured  of 
such  density  as  to  necessitate  the  discovery  of 
new  means  of  working  them,  especially  where  truth 
and  accuracy  are  required.  Steel-cutters  may  not 
hold  their  edge  a  sufficient  time  to  traverse  the  full 
extent  of  a  face  on  substances  so  intensely  hard,  and 
therefore  it  is  important  a  substitute  should  be  found 
of  smb.  durability  as  to  retain  its  cutting  edge  in- 
tact, producing  the  same  truth  and  accuracy  of  sur- 
face at  the  end  of  the  work  and  at  the  commence- 
ment. Such  a  tool  when  known  to  exist,  will  ne 
doubt  prove  a  valuable  acquisition,  and  be  eagerly 
sought  for.  To  obtain  snch  a  tool  the  Society 
d' Encouragement  pour  1 'Industrie  Nationale,  of 
Paris,  are  offering  in  1877  a  prize  of  three  thousand 
francs,  for  the  artificial  preparation  of  compact  black 
diamond  (commonly  called  bort  or  carbonate)  for 
obtaining  thereby  a  powerful  means  of  action  for 
working  bard  metal  substances,  Ac.  That  snch  a 
tool  is  now  made  and  in  practical  use  we  (Bnctneer- 
ing)  propose  to  show. 

Among  the  comparatively  recent  mechanical 
arrangements  are  many  in  which  the  diamond  is 
made  to  play  an  important  part — in  fact  there  is  no 
mineral  ur  metal  that  can  equal  it  in  its  diversified 
and  prospective  fiold  of  application.  Diamond  drills, 
for  instance,  have  proved  valuable  for  prospecting 
mines,  many  being  now  used  for  the  latter  purpose 
in  England,  on  the  continent  of  Europe,  and  in 
America.  Again,  the  diamond  is  now  also  being 
largely  used  in  America  for  channelling  and  quarry- 
ing stone,  as  well  as  working  and  carving  it  by  rotary 
and  traversing  drills  or  bits  of  various  sizes  and 
shapes,  armed  on  their  surface  with  black  diamonds 
or  carbonates,  which  are  shaped  with  sharp  angular 
or  curved  cutting  edges;  these  bits  are  made  to 
traverse  and  rotate  at  a  very  high  rate  of  speed, 
following  the  interior  line  of  a  templet,  producing 
thereby,  beautiful  patterns  of  panelling  of  any  design 
or  depth  desired  in  stone.  The  rapidity  with  which 
the  work  is  done,  and  the  smoothness  of  finish,  is 
something  marvellous.    These  points  are  also  used 


effectively  for  trueing  hardened  steel  faces,  snch  as 
dies,  Ac.,  also  chilled  iron  and  paper  calender  rolls. 

Much  credit  is  dne  to  M.  Lesohot  for  bringing  into 
extended  use  the  diamond  for  tunnelling,  Ac.,  bnt 
some  may  also  be  due  to  the  enterprising  Americans. 
It  is  said  give  a  Yankee  a  knife  and  ■  piece  of  wood 
he  will  whittle  it  into  something  useful,  even  if  it  is 
only  a  toothpick  ;  and  he  has,  it  seems,  undertaken 
now  to  whittle  diamonds  into  shape  in  aid  of  arts 
and  science.  The  diamond  carbonate,  which  is 
fonnd  to  be  the  cheapest,  hardest,  and  most  durable 
of  the  diamond  species,  was  discovered  amongst  the 
diamond  mines  of  Brazil ;  it  is  fonnd  generally  in 
pieces  the  size  of  a  pea,  and  sometimes  in  masses  of 
over  a  thousand  carats  ;  it  is  opaque,  and  in  outward 
appearance  resembles  iron  ore,  while  it  is  often 
covered  with  a  bright  black  skin.  When  broken 
the  interior  is  all  of  one  colour,  grey,  and  presents 
the  appearance  of  a  compact  crystalline  substance 
like  that  of  fractured  steel ;  its  use  for  the  purposes 
previously  mentioned  as  well  as  for  working  Ha 
sister  transparent ' '  gem ,"  f  or  ornamentation ,  proves 
it  to  be  the  hardest  known  substance,  which  gives  it 
the  precedence  and  preference  to  steel  where  dura- 
bility of  a  cutting  edge  and  accuracy  are  required. 

The  inventor  or  discoverer  of  the  means  or  pro- 
cess for  reducing  this  densely  hard  and  valuable 
mineral  is  an  American,  a  worker  of  diamonds  in 
their  natural  state  most  of  his  life,  and  who  has 
made  their  character  and  nature  a  study.  Being 
alive  to  the  prospective  extended  field  of  usefulness 
to  which  the  diamond  carbonate  might  be  applied, 
he  visited  some  few  years  back  the  diamond  workers 
of  Holland  and  other  European  countries  to  ascer- 
tain if  it  had  ever  been  or  could  be  shaped.  Tha 
universal  reply  was,  that  these  black  diamonds  neither 
had  been,  nor  could  be  shaped,  they  being  so  hard 
no  lap  would  grind  them  to  an  acute  angle,  like 
steel ;  while  even  if  they  could  be  shaped  by  the 
same  means  employed  with  diamonds,  the  very  cost 
of  so  doing  would  prevent  their  profitable  use  as  a 
substitute  for  steel.  Nothing  daunted  and  regard- 
less of  such  discouraging  information  from  some  of 
the  oldest  and  most  experienced  shapers  and  grinders, 
he  returned  home  with  the  set  determination  to  solve 
tbe  problem,  and,  if  possible,  snbserve  stnbborn 
nature  to  his  ideal  purpose.  After  many  experi- 
ments he  realised  his  most  sanguine  hopes,  and 
succeeded  in  reducing  carbonate  into  any  shape 
desired  with  acute  edges  as  with  steel,  and  at  such 
comparative  cost  as  to  make  them  practically  useful 
for  working  stone  conglomerates  as  well  as  hardened 
steel  or  tough  refractory  metals.  In  this  country 
these  shaped  diamond  points  are  being  introduced 
by  Messrs.  M.  8elig,  jun.,  and  Co.,  and  we  antici- 
pate that  an  extensive  application  will  eventually  be 
found  for  them. 

And  here,  by  the  way,  we  may  remark  that  the 
old  saying  that  "  there  is  nothing  new  under  the 
sun"  applies  to  diamonds  as  to  other  things.  By 
referring  to  ancient  writers,  Plinv,  Italian*  Vitori, 
Lapidarium  of  Marbodus,  we  find  diamonds  formed 
an  important  adjunct  to  the  hewers  of  stone  as  well 
as  to  the  lapidist.  In  the  sacred  lines  of  Jeremiah, 
chap,  xxii.,  verse  5,  we  see  tbe  sin  of  Judah  is 
written  with  a  pen  of  iron,  and  with  a  point  of  a 
diamond.  Again  it  has  been  surmised  by  some  of 
the  ancient  writers  and  philosophers  (and  probably 
not  without  a  reasonable  foundation)  that  tbe  very 
stones  of  Solomon's  Temple  were  worked  with 
diamond-pointed  or  armed  tools,  the  law  of  Moses 
prohibiting  the  use  of  iron  implements.  Eastern 
writers  in  their  history  and  description  of  the  pro- 
cess of  its  erection  assert  the  workmen  used  the 
"  shamer."  which  was  one  of  the  names  they  gave 
to  the  diamond.  Superstitions  writers  of  the 
medimval  age  state  that  they  used  a  miraculous 
worm  called  the  "  shamer,"  which,  following  lines 
previously  marked,  performed  the  work.  The  pre- 
sent extensive  use  of  diamonds,  in  the  mechanical 
arts  tends  to  confirm  the  belief  that  the  "shamer" 
or  diamond  was  used  by  the  workmen  in  King 
Solomon's  Temple. 

Lost  arts  and  sciences  are  being  gradually  res- 
tored to  us  through  scientific  ana  intellectual 
research  as  well  as  by  keen  observation  of  causes 
and  effects ;  one  link  after  another  is  discovered 
and  translated  by  scientists  to  their  ancient  nses. 
The  Egyptian  obelisks  and  Sphynx— the  large  blocks 
of  porpbery  granite  of  which  these  monuments  are 
composed  were  quarried— may  owe  their  chief  for- 
mation to  the  diamond.  It  is  stated  that  General 
Tilghman,  who  discovered  the  wonderful  use  of 
sand  and  air  combined,  conceived  his  first  idea  on 
visiting  the  Pyramids.  On  their  close  inspection  be 
observed  the  severe  action  of  the  sand  propelled 
against  them  by  the  cyolones  which  so  frequently 
occur  on  tbe  deserts.  Some  of  the  small  holes 
which  were  fonnd  in  diamonds  of  note,  such  as  the 
Koh-i-Noor,  are  supposed  to  have  been  perforated 
by  the  aid  of  sand  bkst.  Why  diamonds  have  not 
been  more  commonly  used  we  presume  has  been 
from  a  want  of  a  general  knowledge  of  their  natural 
characteristics,  such  knowledge  being  confined  » 
the  comparatively  few  who  have  worked  or  trade* 
in  them,  the  secrets  of  their  craft  being  handel 
down  from  father  to  son  as  heirlooms. 
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ON  A  SMALL  COMPOUND  STEAM- 
ENGINE.* 

By  Thomas  Mot,  A. I.N. A. 

THE  engine  which  I  am  about  to  describe  is  an 
improved  arrangement  of  that  which  was 
brought  under  your  notice  two  years  ago.  My 
first  idea  was  to  form  the  cylinders  and  reservoir  in 
one  casting,  adding  a  steam  dome  of  suitable 
dimensions,  and  mounting  the  whole  upon  a  suitable 
frame,  with  two  tube  plated,  generating  tubes,  and 
furnaces. 

Messrs.  Dudgeon  entered  into  a  contract  to 
construct  a  compound  engine  upoa  this  principle, 
and  when  a  considerable  sum  of  money  and  much 
time  had  been  spent  upon  it,  it  was  found  that  the 
casting,  which  was  a  heavy  one,  was  unsound  in 
two  places ;  much  delay  thereupon  took  place,  and 
that  engine  was,  for  various  reasons,  abandoned. 
Another  design  was  prepared,  and  the  plans 
approved  of,  in  order  that  Messrs.  Dudgeon  might 
carry  out  their  contract,  but  funds  running  short 
with  me,  and  Messrs.  Dudgeon  soon  after  doping 
their  works,  the  engine  has  never  been  completed. 

From  therxperience  gained  in  the  several  experimen- 
ts! engines  that  I  have  seen  constructed,  I  have  been 
able  to  so  modify  the  several  parts  that  all  difficulties 
in  construction  are  entirely  eliminated,  and  en- 
cines  of  any  size  and  power  can  be  produced  with 
facility. 

In  the  engine  before  yon  the  cylinders  and  valve  box 
are  cast  in  one  with  the  base  plate,  which  forms  the 
bottom  of  the  water  and  steam  reservoir.  The 
cylinders,  Sec.,  are  bored  truly,  and  the  top  covers 
inserted.  The  base  plate  is  faced  up,  and  the  steam 
and  water  dome  is  bolted  down  upon  it ;  the  tube 
plate,  fitted  with  tubes,  is  bolted  to  the  side  of  the 
dome.  By  this,  which  appears  at  first  sight  but  a 
slight  alteration  in  the  arrangement,  all  the  parts 
can  be  cheaply  made,  the  work  being  nearly  all  lathe 
work,  and  for  economy  in  weight,  space,  first  cost, 
rad  working,  it  is  difficult  to  see  where  there  is  much 
room  for  improvement. 

This  engine  is  worked  at  from  1201b.  to  2001b.  to 
the  square  inch,  and,  as  excellence  of  workmanship 
combined  with  cheapness  and  simplicity  are  aimed 
at,  the  valve  motion  is  of  a  very  simple  construc- 
tion. A  semicircular  main  valve  with  a  stroke  of 
only  Jin.,  and  a  semicircular  cut-off  valve  with  a 
utroke  of  $in.,  effect  together  the  distribution  of 
the  steam,  which  is  out  off  at  one- third  of  the  stroke 
in  the  high-pressure  cylinder,  and  by  the  action  of 
the  main  valve  passes  direct  from  the  high  to  the 
low-pressure  cylinder,  and  as  the  cylinders  are  in 
area  as  one  to  three  the  steam  is  expanded  nine 
times.  The  tubes  are  made  of  solid  drawn  metal, 
for  internal  pressure,  the  substanoe  being  sufficiently 
thin  to  allow  of  the  rapid  passage  of  the  heat  to  the 
water,  and  yet  of  sufficient  strength  to  allow  of  an 
ample  margin  of  safety  ;  and  each  tube  is  tested  to 
half  a  ton  to  the  square  inch.  The  very  rapid  cir- 
culation of  the  water  which  takes  place  in  the  tubes 
is  a  perfect  preventive  to  burning  the  metal,  and,  as 
a  matter  of  practice,  they  seem  to  be  imperishable ; 
and,  as  was  well  pointed  out  by  Mr.  Charles  Wye 
Williams  more  than  twenty  years  ago,  the  rapid 
circulation  of  the  water  is  the  very  best  thing  for 
rapid  production  of  steam.  I  have  also  found  in 
practice  that  by  placing  the  tubes  very  near  together 
very  little  heat  can  escape,  the  tubes  being  kept 
comparatively  cool  by  the  circulating  water,  and 
absorbing  the  heat  as  a  dry  sponge  absorbs  water. 
A  tube  plate  is  on  the  table  which  has  had  some 
months'  work,  and  which  shows  that  there  is  no 
amount  of  deposit  taking  place  in  the  tubes  beyond 
a  very  thin  scale. 

The  arrangement  now  brought  under  yonr  notice 
is  intended  to  utilise  common  gas  as  the  fuel ;  and 
for  this  purpose  I  use  Wallace's  gas-burners,  which 
burn  entirely  without  smoke.  But  the  furnace  can 
be  arranged  for  any  other  fuel.  The  first  heat  goes, 
of  course,  to  the  steam-generating  tubes.  I  am 
arranging  a  peculiar  form  of  feed  apparatus,  which 
will  utilise  the  snrronnding  heat  outside  the  steam- 
renerating  tubes.  Surrounding  this  feed  apparatus 
I  have  a  cylinder  of  non-conducting  material,  and 
outride  this  a  cistern  containing  the  feed-water,  so 
that  the  products  of  combustion  are  pretty  well 
utilised. 

As  I  am  just  now  conducting  experiments  with 
this  feed  apparatus,  I  would  rather  reserve  my 
remarks  upon  it  to  a  future  time.  In  the  meantime 
the  engine  can  be  worked  with  an  ordinary  feed  pump 
or  injector,  and  there  is  no  difficulty  whatever  in 
preserving  the  water  level.  In  conclusion,  I  think 
I  may  say  that  I  have  invented  a  steam-engine 
which,  for  simplicity,  economy ,  safety,  and  light- 
ness, will  stand  comparison  with  any  engine  that 
has  vet  been  produced,  and  for  facility  of  transport 
will  compete  with  any  other  engine  and  boiler  in 
existence. 


*  Bead  at  the  recent  meeting  of  the  Institute  of  Naval 
Architect*. 


THE  DARNING  MACHINE. 

rpHE  accompanying  illustration  represents 
■*-  the  darning  machine,  the  invention  of 
Mr.  Hosmor,  which  in  a  couple  of  years  has 
attained  a  wide  and  it  would  appear  deserved 
popularity  in  the  United  States,  and  is  now 
being  introduced  into  this  country.  The  draw- 
ing, which  exhibits  the  needles  out,  is  almost 
sufficiently  explanatory  in  itself ;  but  it  will  be 
enough  to  say  that  the  part.  A,  is  drawn  up  by 


the  loop  seen  at  the  top,  and  the  stocking  to  be 
darned  is  adjusted  between  the  two  plates, 
through  which  the  needles  are  made  to  pass,  in 
corrugations  provided  for  them,  when  the 
crank  handle  is  turned.  In  front  of  the  needle 
points  and  to  the  left  of  the  engraving  is  an 
upright  bar,  supporting  a  cross  piece  contain- 
ing as  many  knobs  as  there  are  needles.,  generally 
fourteen.  The  yarn  is  threaded  through  the 
eyes  of  the  needles,  one  end  secured  to  an  end 
knob,  and  the  portions  between  the  needles 
drawn  out  in  loops  and  passed  over  the  respec- 
tive knobs.  The  handle  is  then  turned,  the 
needles  draw  back  the  threads,  and  the  bar 
bends  over  and  allows  them  to  escape  off  the 
knob ;  a  slight  forward  motion  of  the  needles 
cuts  the  threads,  and  the  stocking  is  then 
shifted  for  another  "  stitch, "  or  for  crossing. 
The  instrument  is  small  and  can  easily  stand 
on  the  sewing  machine  table;  it  cannot  well 
get  out  of  order,  and  if  treated  properly  will 
last  a  lifetime.  It  stands  alone  as  the  only 
machine  of  the  kind,  and  a  brief  inspection 
will  show  that  it  does  at  two  th readings  of  the 
needles  work,  that  would  be  represented  by  a 
great  many  stitches  in  the  hand  process. 


CUTTING  AND  SURFACING  MACHINE 
FOR  METAL  AND  WOOD. 

LETTERS  patent  have  been  granted  to  Mr. 
J.  P.  Smith,  of  Glasgow,  for  the  invention 
of  a  revolving  tool  adapted  for  cutting  circular 
holes,  annular  grooves,  or  recesses,  and  for 
tracing  the  surfaces  of  metal,  wood,  and  other 


substances.  In  the  ordinary  form  a  sleeve  or 
collar  is  placed  on  and  caused  to  rotate  with  a 
central  spindle.  The  end  of  the  spindle  is 
pointed  so  as  to  centre  on  the  article  to  be  cut. 
Formed  with,  or  attached  to,  the  sleeve  or 


collar  is  an  arm  or  arms  (two  or  more  are  pre- 
ferred), constructed  each  with  a  channel  in 
which  a  cutter  of  steel  or  other  hard  material 
is  secured  and  held  in  position  at  the  required 
distance  from  the  centre  of  the  spindle  by 
moveable  jam  blocks  and  set  screws  or  similar 
appliances.  The  moveable  jam  blocks  are 
counterparts  of  each  other  when  the  cutters 
act  on  the  same  surfaces,  so  that  they  can 
be  readily  adjusted.  The  cutters  are  of  uni- 
form cross  section  throughout  their  length; 
and  the  tool  is  fed  to  its  work  by  self-acting 
appliances  operating  on  the  sleeve  or  collar, 
or  it  is  fed  by  a  hand-wheel.  In  a  modification 
the  tool  is  caused  to  rotate  on  a  stationary  ad- 
justable spindle,  and  when  this  arrangement  is 
adopted  the  end  of  the  stationary  spindle  has 
its  end  formed  with  several  points  to  hold  the 
article  to  be  operated  upon  in  position. 

In  the  drawings  Pig.  1  represents  a  vertical 
section  of  the  tool  for  cutting  annular  grooves 
or  recesses,  flat  rings  from  plates  of  iron,  discs, 
or  flanges.  It  is  attached  by  its  upper  or 
shank  end  (spindle  A)  to  the  drilling  machine 
or  to  the  lathe ;  B  is  a  centre  bit  accurately 
fitted  into  the  lower  end  of  the  spindle,  and  bear- 
ing against  a  hard  thrust-plate,  (J  ;  D  is  a  sleeve 
or  collar  having  at  its  lower  end  two  projecting 
arms,  E,  each  with  channels  or  spaces  to 
receive  cutting  tools,  P.  The  cutting  tools,  F, 
are  set  and  held  in  position  by  the  jam  blocks, 
G,  and  set  screws,  H.  The  jam  blocks,  G,  are 
made  in  sets,  so  that  if  cutting  tools,  F,  are 
used  at  the  same  time  in  more  than  one  arm, 
E,  and  such  is  usually  the  case  in  practice,  the 
tools,  F,  may  be  readily  fixed  at  the  same  dis- 
tances from  the  centre.  It  will  be  obvious 
that  the  number  of  arma,  E,  may  be  varied, 
and  that  the  sleeve  or  collar,  D,  might  be  so 
formed  with  one  or  more  channels  as  to  provide 
in  disc-like  form  the  equivalent  of  the  arms.  I  is 
the  feed-wheel  workingonthescrewed portion  of 
the  centre  spindle,  A,  and  attached  to  the  sleeve 
or  collar,  D.  The  feed-wheel,  I,  is  operated 
by  the  pinion,  J,  pawl,  j,  and  lever,  j1.  A 
spring  or  weight  may  be  provided  to  return  j 
and  y  into  position.  In  the  mechanism  de- 
lineated, the  tools,  F,  are  shown  arranged  to 
cut  malleable  iron  flanges  from  a  plate,  the 
outer  tools  being  set  to  the  outside,  and  the 
inner  to  the  required  inside  diameter. 

In  a  modification  of  this  apparatus  the 
central  spindle  is  stationary,  and  has  a  claw- 
like termination  to  hold  the  article  to  be 
operated  on  in  position.  In  the  form  shown  in 
Pig.  1  the  centre  bit  may  either  rotate  or  not, 
but  in  the  modification  the  central  spindle  is 
stationary,  and  the  other  parts  are  caused  to 
rotate  in  or  with  the  part  of  the  machine  to 
which  it  is  attached  or  secured.  Fig.  2  is  a 
plan  of  the  tool  bar  when  arranged  for  use  in  a 
vertical  drilling  machine  orlathe,  for  thepurpose 
of  surfacing,  such  as  facing  the  flanges  of  pipes. 
A  right  and  left-handed  screwed  shaft,  O,  is 
carried  by  studs,  P,  fixed  to  the  radial  arms  or 
disc,  E.  On  the  screwed  shaft,  O,  are  clamp  nuts, 
N.and  when  the  shaft,  O,  is  rotated  by  a  star 
wheel,  R,  or  its  equivalent,  the  clamp  nuts,  N, 
with  the  cutters,  F,  secured  therein  are  caused 
to  traverse. 


PRODUCING  DESIGNS  ON  GLASS. 

THE  etching  of  photographs  on  glass  is  a  pro- 
cess little  practised  by  photographers ,  and  yet, 
according  to  the  Photographic  News,  some  pretty 
applications  may  be  made  by  ornamenting  globes, 
vases,  and  drinking  glasses  in  this  manner.  It  is 
true  some  glass  is  better  adapted  for  the  purpose 
than  others,  and  that  which  contains  a  good  deal 
of  lead  is  said  to  be  the  most  suitable.  Any  photo- 
graphic film  is  sufficiently  thick  for  protecting  the 
glass  where  the  etching  liquid  is  not  to  act,  and 
designs  or  pictures  may  therefore  easily  be  formed 
capable  of  resisting  the  action  of  hydrofluoric  acid, 
which  dissolves  the  rest  of  the  surface.  Extreme 
care  most  be  taken  in  handling  this  acid,  however ; 
it  must  be  kept  in  guttapercha  utensils,  for  natu- 
rally enough ,  it  will  dissolve  any  vessel  made  of  glass. 
Care  should  be  taken  also  to  prevent  it  touching 
the  fingers,  as  it  renders  the  hands  very  painful 
wherever  it  comes  in  contact  with  the  flesh.  Glass 
which  is  faced  with  a  surface  of  colour  or  opal  may 
be  worked  with  great  ease,  and  the  acid  coming  in 
contact  with  the  unprotected  surface  dissolves  away 
the  facing,  and  leaves  either  a  design  in  transparent 
glass,  or  one  in  colour,  according  as  a  negative  or 
positive  has  been  made  use  of  to  produce  the  mask 
upon  the  glass.   A  dilute  acid  is  employed  for  ntab- 
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ing  in  preference  to  a  strong  one,  and  the  time  that 
is  required  to  dissolve  away  the  snrfaoe  depends  in 
great  measure  upon  the  character  of  the  glass 
itself .  A  carbon  film  will  suit  very  well  as  a  mask, 
and  in  this  case  it  is  well  to  apply  the  moist  solarised 
tissue  to  the  glass  surface,  and  develop  the  image 
upon  the  glass.  The  image,  under  these  circum- 
stances, holds  very  tenaciously  to  the  glass  surface 
(which  has  not  been  waxed,  it  must  be  remembered), 
and,  when  dry,  the  glass  object  is  transferred  to  the 
etching  bath,  where,  if  it  happens  to  be  a  lamp 
globe,  it  is  kept  slowly  revolTing.  The  etching  bath 
i4  made  of  gutta-percha,  or  wood  protected  with 
sheet  lead,  and  the  object  remains  herein  until  the 
etching  has  proceeded  far  enough.  When  this  is  the 
case,  the  glass  is  withdrawn,  washed,  and  tten  the 
carbon  or  other  image  removed  in  any  ready  manner 
that  may  suggest  itself.  In  the  case  of  designs  or 
lithograph c  which  it  is  desired  to  etch  upon  gloss,  a 
special  ink  is  employed,  which  is  applied  to  the  sur- 
faces to  be  protected  from  the  action  of  the  acid. 
This  ink  is  a  thick  solution  of  asphalts  in  turpen- 
tine, thickened  by  means  of  bees'  wax  and  resin.  In 
this  ca*e,  as  also  in  the  case  of  photographs  to  be 
reproduced  in  ground  glass  or  colours,  it  is  necessary 
that  the  gla»s  surface  to  be  etched  should,  in  the 
first  place,  be  of  ground  glass  or  faced  with  coloured 
glass,  blue,  red,  green,  violet,  Ac.,  according  to 
desire.  The  lithographic  ink  or  photographic  film 
forming  the  design  then  protects  the  coloured  or 
ground  glass,  and,  the  rest  of  the  surface  being 
washed  away  until  the  transparent  glass  underneath 
comes  into  view,  there  results  a  coloured  or  ground 
glaas  desig  j  upon  transparent  glass. 


PATTERN- MAKING.— I. 

By  Jo8htja  Rose.* 

THHOSE  savants  who  have  read  our  old  earth's 
-L  unwritten  history  in  and  from  its  strata  tell 
us  that,  in  ages  far  remote,  men  made  tools  and  con- 
trivances of  bronze,  which,  being  an  alloy,  necessi- 
tated the  fusion  and  easting  of  the  metal.  This 
casting  involves  the  use  of  patterns,  aud  pattern 
making  may  therefore  lay  claim  to  the  highest 
antiquity.  >  But  tho  modern  idea  of  the  division  of 
labour  hw  exalted  it  to  be  a  distinctive  art.  In  the  last 
generation,  for  ins  lance,  a  good  machinist  (or  rather 
engineer  or  millwright,  for  those  terms  were  then 
apulied  to  builders  of  machinery)  was  required  to  be 
alike  expert  in  working  upon  both  wood  and  metal. 
Ho  constructed  his  framing  of  wood,  aud  made  the 
patterns  for  his  cast  metal  work :  he  war  to-day  a  lathe 
hand,  to-morrow  a  vioehand  ,and  sometimes  a  black- 
smith, and  the  next  day  a  pattern-maker  or  perhaps 
a  wheelwright. 

As,  however,  the  present  age  of  iron  dawned  it 
became  apparent  that  working  in  wood  and  in  metal 
must  be  separated,  not  only  because  the  handiwork 
could  be  more  cVeaply  produced  by  reason  of  tho 
increased  skill  arising  from  continuous  practice,  but 
also  because  the  amount  of  knowledge  required  to 
make  an  arti-an  skilful  in  either  the  manufacture  of 
wood  or  of  iron,  was  too  great  to  be  thoroughly 
mastered  in  the  working  lifetime  of  an  ordinary  or 
even  an  unusually  expert  workman.  Hence  modern 
intelligence  soon  discovered  that  better  as  well  as 
cheaper  work  could  be  obtained  by  a  practical  educa- 
tion in  one  particular  branch  of  usefulness,  and  hence 
pattern-making  has  taken  its  place  as  a  specialty. 
The  field  of  usefulness  of  cast  iron  has  developed  to 
n  remarkable  extent  duriug  the  last  twenty  years, 
and  the  same  remark  applies  to  cast  steel  during  tho 
last  tcu  years.  Both  of  these  materials  are  steadily 
encroaching  upon  the  domain  of  usefulness  of 
wrought  iron,  stone,  and  bricks  and  mortar.  So 
that  the  field  of  application  for  pattern-making  is 
stretching  outward  and  onward  to  the  discomfiture 
of  its  rivals.  From  these  considerations  we  may 
readily  perceive  that  a  real  proficiency  in  pattern- 
making  will  exercise  to  the  utmost  the  skill  of  the 
workman,  on  account  of  the  unceasing  variety  of 
the  patterns,  in  form  and  in  the  purposes  for  which 
they  are  designed ;  and  the  advantage  of  a  retentive 
memory  is  evident  when  we  consider  that  years  may 
elapse  ere  tho  same  pattern-maker  may  be  called 
upon  to  exercise  his  skill  upon  the  same  or  a  similar 
piece  of  work.  In  this  art  there  are  to  be  consi- 
dered many  details  that  are  seldom  or  never  shown 
in  drawings — such,  for  instance,  as  the  amount 
necessary  to  allow  on  the  pattern  for  finishing  certain 
parts  of  a  casting,  and  on  what  part  such  allowance 
is  required,  aud  the  method  which  has  been  proved 
by  experience  to  be  the  safest  and  most  expeditious  in 
moulding  from  a  certain  kind  of  pattern.  But 
above  all  these  considerations  lies  the  fact  that  draw- 
ings merely  show  the  shape  which  the  finished  pattern 
is  required  to  have,  leaving  it  entirely  to  the  judg- 
ment of  the  pattern-maker  to  elect  in  what  way  the 
various  pieces  of  wood  (of  which  the  pattern  is  con- 
structed) shall  have  the  grain  lie,  and  how  they  shall 
be  fastened  or  held  together.  There  is,  it  is  true, 
an  unwritten  practice  which  has  obtained  universal 
observance i  n  particular  branches  of  pattern-making ; 
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bat  in  the  newer  fields  into  which  the  art  has 
advanced  and  is  advancing,  this  unwritten  practice 
is  merely  in  the  process  of  formation,  which  state  of 
things  must  continue  so  long  as  casting  is  discovered 
to  have  new  arenas  of  application.  A  goodly  store 
of  well-remembered  experience  is  therefore  invalu- 
able to  the  pattern-maker ;  and  this  being  so,  the 
quicker  it  is  obtained  tho  better.  Hence  the  learner 
should  always  keep  a  record  of  the  work  which  falls 
under  his  observation,  in  which  record  the  sizes  and 
proportions  of  tho  work,  tho  method  of  putting  it 
together,  the  time  taken  in  its  production,  and  (if 
possible)  whether  the  casting?  were  satisfactory, 
noting  the  defects  in  the  latter,  if  any,  together  with 
BUggP-tiotss  for  the  remedy  of  those  defects.  A  pen 
and  ink  sketch  of  tho  pattern  made  in  the  margin 
will  add  to  the  usefulness  of  the  record,  besides 
accustoming  the  band  to  making  correct  sketches 
and  elucidating  the  explanation.  The  operative's 
intelligence  will  be  much  exercised  in  the  shaping 
and  building  up  of  patterns,  depending  a9  this  does 
on  the  strength  of  the  material  of  which  the  casting 
is  to  be  made,  the  strength  of  tho  pattern  itself,  and 
the  desirability  of  its  moulding  wall.  Dr.  Andrews 
has  well  said  (in  the  Esousa  Mechanic)  :  "The 
correct  forms  to  be  given  to  the  materials  employed 
in  the  construction  of  tool*  or  machinery  depend 
entirely  upon  natural  principles.  Natural  form  con- 
sists iu  giving  to  each  part  the  exact  proportion  that 
will  enable  it  to  fulfil  its  assigned  duty  with  the 
smallest  expenditure  of  material,  and  in  placing  each 
portion  of  the  materials  under  the  most  favourable 
conditions  of  position  that  the  circumstances  will 
admit  of.  Such  natural  form  is  not  only  the  most 
economical,  but,  strange  to  say,  it  is  always  correct 
in  every  respect,  and  is  invariably  beautiful  and 
lovely  iu  its  outlines." 

I  may  now  mention  the  qualifications  necessary  to 
enable  an  artisau  to  become  a  good  pattern-maker  : 
First,  as  the  idea  of  the  size  and  contour  of  the 
article  or  work  required  will  be  conveyed  to  him  by 
drawings,  it  is  necessary  that  he  should  be  conver- 
sant with  the  principles  of  mechanical  and  archi- 
tectural drawing ;  and  it  may  be  of  great  advantage 
to  him,  though  it  is  not  absolutely  necessary,  to  be 
able  to  make  such  drawings.  It  is  too  often  the  case 
that  the  apprentice  pattern-maker  gains  his  know- 
ledge of  drawing  from  the  drawings  from  which  he 
operates,  which,  being  simple  in  the  first  case  and 
becoming  complicated  only  after  the  lapse  of  two  or 
three  years,  makes  the  acquisition  of  a  knowledge  of 
drawing  possible  without  either  study  or  application  ; 
but  the  result  is  that,  so  soon  an  he  is  called  upon  in 
a  new  field  of  action,  upon  a  description  of  work 
different  from  that  to  which  he  has  been  accus- 
tomed, he  becomes  timid,  gets  confused,  finds  it 
necessary  to  ask  many  questions  upon  and  concern- 
ing various  parts  of  the  drawings,  and  then  does  not 
obtain  credit  for  the  amount  of  ability  to  which  his 
skill  in  handling  his  tools  perhaps  entitles  him. 
Furthermore,  a  knowledge  of  drawing  will  enable 
him  to  learn  his  trade  in  a  comparatively  short  space 
of  time,  and  give  him  confidence  in,  and  a  retention 
of,  that  which  he  has  already  learned.  Secondly, 
he  should  be  perfectly  familiar  with  the  operations 
of  the  brass  and  iron  founder,  as  it  is  by  him  that 
patterns  will  be  used  to  produce  the  required  forms. 
The  pattern  must  be  so  made  that  a  mould  can  be 
made  from  it,  and  that  it  may  be  mado  in  the  most 
expeditious  manner.  The  pattern-maker,  it  must 
be  remembered,  determines  how  the  moulder  is  to 
mould  the  pattern,  so  that  the  latter  is  controlled  in 
his  operations  by  the  former.  For  the  benefit  of 
those  who  have  been  unable  to  devote  sufficient  time 
to  the  work  of  the  foundry,  it  will  be  necessary,  as 
we  proceed,  to  explain  the  operations  of  moulding 
different  kinds  of  patterns,  selecting  those  which 
will  best  serve  as  a  key  to  the  whole.  Thirdly,  the 
pattern-maker  must  be  acquainted  with  somo,  at 
least,  of  the  properties  of  the  metals  of  which  the 
castings  from  his  patterns  are  to  be  made :  such, 
for  instance,  as  how  they  behave  in  passing  from 
the  fluid  to  the  solid  state,  the  strains  to  which  a 
casting  is  subject  during  this  transition,  to  what 
extent  those  strains  may  be  modified  by  alterations 
of  proportion  or  shape  in  the  pattern,  the  shrinkage 
of  castings,  and  the  alteration  in  form  which  takes 
place  in  the  cooling  of  castings  of  various  sizes  and 
shapes.  Fourthly,  he  should,  if  possible,  add  to 
the  above  qualifications  a  general  knowledge  of  the 
manner  of  fitting  up  the  different  kinds  of  work 
for  which  patterns  are  used. 

With  regard  to  the  first  requirement  it  is  not  my 
purpose  to  enter  into  the  subjeot  of  mechanical 
drawing.  With  regard  to  the  second  I  shall,  as 
already  stated,  refer  to  it  hereafter.  The  third 
I  shall  consider  after  I  have  treated  upon  timber  and 
tools,  and  the  fourth  oan  only  be  obtained  by  watch- 
fulness on  the  part  of  the  student  as  to  what  is  being 
done  in  the  workshop  in  which  he  is  engaged.  This 
Utter  may  seem  a  trivial  matter ;  but  1  have  on 
several  occasions,  by  watching  whore  certain  cast- 
ings required  to  be  most  operated  upon  in  the 
machine  or  vice,  had  a  pattern  altered,  making  it 
apparently  of  an  incorrect  form,  with  the  result 
that  the  time  necessary  to  fit  the  work  was  reduced 
by  one-half.  This  subject,  however,  will  be  treated 
upon  in  its  proper  place. 


AN  ICE  RINK. 

WE  recently  had  an  opportunity  of  witnessing 
skating  on  a  real  ice  rink,  which  has  just 
been  opened  to  the  public  at  the  Old  Clock- home, 
Chelsea.  We  have  lately  described  several  of  the 
metropolitan  and  provincial  rinks  that  have  been 
laid  down  for  tho  very  popular  amusement  of  wheel 
skating.  Large  areas  of  artificial  "  ice"  have  been 
formed  in  all  our  suburban  districts.  Brixton  and 
Blackbeath,  Camberwell  and  Chelsea,  Islington, 
Kennington,  and  other  suburbs,  already  vie  with 
each  other  in  the  honour  of  producing  the  largest 
covered  skating  surface,  and  we  have  already  shown 
tho  main  features  of  these  institutions,  how  they 
may  be  treated  architecturally,  and  be  made  suc- 
cessful in  a  commercial  souse.  Cement  and  asphalt* 
have  become  the  rival  materials  for  contention— 
Green  and  King's  patent  "ice"  aad  Claridge'ior 
the  ' '  Val  de  T ravers "  a«phalte  are  well  known  where 
the  roller  skate  is  used,  while  the  Plimpton,  the 
Malcolmson,  and  the  Lillie-bridge  skates  have  be- 
come equally  familiar  terms  among  the  admirers  of 
the  rink.  While  whoel-skating,  however,  has  be- 
come so  general  and  popular  a  taste  among  those 
fond  of  muscular  exercises  and  feat*  of  agility  in  the 
absence  of  real  ice  skating,  its  claims  must  at  onoe 
be  limited  to  this  exceptional  case.  It  has  ben 
shown  also  by  medical  authority  that  wheel-skating 
is  not  free  from  danger.  Accidents  have  occurred 
that  have  proved  asphalte  and  cemont  surfaces  to  be 
attended  with  serions  consequences.  Spinal  com- 
plaints have  been  caused  and  broken  ankles  and 
arms  have  resulted  from  falls  npon  the  rinks.  These 
surfaces  are  unyielding  in  their  nature,  and  a  fall  to 
a  heavy  person  is  met  by  a  sudden  and  perfect  re- 
action or  resistance.  Besides  which,  when  a  roller- 
skate  slides  from  below  the  skater,  he  receives  little 
or  no  assistance  from  the  surface,  which  to  the  ice- 
skater  becomes  a  slide  in  some  cases. 

Mr.  John  Gamgee,  in  a  small  plot  of  ground  in 
the  King's-road,  has  opened  what  he  calls  % 
"  Glaciarium  " — an  ice-formed  rink — which  has,  to 
some  extent  at  least,  shown  that  real  ice  rinks  are 
not  necessarily  manufactured  by  King  Frost,  but 
can  be  provided  by  artificial  means.  Tue  idea  which 
Mr.  Gamgee  has  so  successfully  carried  ont  is,  we 
are  told,  not  quite  a  novel  one.  Some  years  ago 
Mr.  A.  W.  Parker  suggested  a  similar  thing,  and 
other  ingenious  authors,  some  American,  have 
patented  methods  of  forming  ice  floors.  Only  last 
year  Messrs.  West  and  G.  du  Vail  on  patented  an  ice 
rink  supported  on  iron  girders,  the  spaces  between 
being  the  medium  of  producing  cold.  We  all  know 
the  machines  called  refrigerators,  and  we  owe  Mr. 
Gamgee's  ice  rink  to  meat  preservation  experiments. 
But  to  Mr.  Gamgee  we  are  indebted  for  having 
solved  the  practical  difficulties  in  the  way,  and  in 
having  gone  to  work  in  a  truly  scientific  manner  by 
treating  the  surface  as  a  shallow  basin  of  water, 
which  is  frozen  by  a  circulating  medium.  To  give 
our  readers  au  idea  of  the  formation  of  this  rink  of 
ice.  we  may  say  the  riuk  building  is  40ft.  by  24ft., 
and  has  an  area  of  about  100  square  yards.  The  ice 
surface  is  37ft.  by  24ft.,  and  forms  a  shallow  basin 
about  3in.  deep,  under  which  run  series  of  copper 
pipes,  of  flat  oval  section,  2Jin.  wide  by  about  fin. 
deep.  These  pipes  aro  connected  at  the  ends  so  as 
to  form  continuous  circulating  TJ-shaped  passages 
for  the  freezing  solution  which  runs  through  them- 
The  pipes  are  laid  on  2in.  deal  planks  forming  a 
level  bottom  or  floor,  these  latter  being  first  covered 
with  tarred  cow-hair — a  kind  of  felt,  Jin.  in  thickness. 
Under  the  plank  floor  is  another  thick  layer  of  cow- 
hair,  6Hn.  thick,  this  being  hud  on  a  4in.  bed  of  loose 
dry  earth,  the  latter  in  its  turn  reposing  npon  a 
bottom  of  concrete  of  about  the  same  tbiokneis. 
These  media  become  a  stratum  of  non-conducting 
value  for  the  pipes,  which  are  connected  at  one  end 
of  the  riak  with  larger  tranverse  pipes,  one  of  which 
supplies  the  refrigerating  liquid  from  the  upper  tank, 
while  the  other  returns  it  to  the  refrigerating  appa- 
ratus. This  circulation  is  kept  up  entirely  by  gravi- 
tation, the  flow  of  the  liquid  through  the  pipes  of 
the  rink  being  caused  by  the  head  of  liquid  m  we 
tank,  and  its  return  is  effected  by  laying  the  retain 
pipes  at  a  lower  level. 

But  let  us  see  by  what  agency  the  refrigerating 
power  is  produced.  We  see  an  air-pump,  driven  tr/ 
a  b team-engine,  which  keeps  in  circulation  the  oow- 
produoing  liquid  (sulphurous  acid),  not  ether,  as 
formerly  used.  The  refrigerator,  indoted  "»  • 
wooden  case,  is  constructed  with  a  number  ot 
vertical  tubes,  and  a  similar-looking  machine  on  the 
other  side  of  the  engine— also  filled  with  horizontal 
double  tubes  of  copper— acts  as  a  condenser. 
cold  water  flows  through  the  inner  tube,  and  <>0j*"j? 
the  outer  ones,  the  space  between  them  being  6' 16,1 
with  the  sulphurous  acid,  which  is  thus  liquefied  or 
condensed  under  pressure.  By  this  process  in^? 
eold  is  produced,  which  is  transmitted  to  atankflW0 
with  the  carrier  or  transmitter  of  the  cold  (nothing 
else  than  a  mixture  of  glycerine  and  water  of  ab0°* 
equal  parts),  which  circulates,  by  the  tank  P^fj"*: 
already  explained,  through  the  rink,  aud  tnen 
freezes  the  layer  of  water  about  2Jin.  deep-  * 
intense  cold  of  this  circulating  liquid — and  we.*?7» 
here  state  that  the  solution  remain*  uMOoreaJ*> 
a  temperature  below  zero— produces  a  woodarrauj 
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perfect  and  uniformly  bard  sheet  of  ice,  although  it 
hat  to  circulate  from  a  tank  placed  some  feet  high,  and 
traverse  the  U-shaped  coils  of  the  rink .  After  return- 
ing to  the  refrigerator  the  temperature  registered  the 
other  day  12°  below  freezing  point.  We  are  informed 
that  the  sulphurous  acid  results  are  just  double 
those  of  ether  as  the  oold- producing  agent,  and  with 
the  exception  of  the  sulphurous  acid  fumes  formed 
in  the  engine-bouse,  the  whole  process  is  one  perfectly 
free  from  unpleasantness.  We  have,  therefore,  two 
simple  chemical  agencies— one  a  producer  of  oold, 
and  the  other  the  carrier ;  and  it  is  to  the  solution 
of  glycerine  and  water  so  happily  made  to  answer 
the  latter  purpose  that  Mr.  Qamgee's  success  must, 
perhaps,  mainly  be  attributed.  The  duet  ground  up 
m  the  skating  is  taken  to  a  refrigerator,  salt  is 
added,  and  the  mixture  is  again  used,  so  that  no 
waste  takes  place.  We  are  informed  that  an  ice 
rink  of  a  similar  kind  may  be  laid  at  a  cost  of  £4> 
per  square  yard ;  and  the  working  expenses  are,  we 
understand,  not  incommensurate  with  the  results, 
and  the  greater  success  which  must  attend  real  ice 
a*  a  healthier  surface  for  skaters.  Some  skaters 
the  other  day  informed  us  of  the  superiority  for 
skating  upon  of  this  small  Chelsea  rink  of  the  real 
material,  and  that  it  is  free  from  the  fine  dust  pro- 
duced by  the  grinding  action  of  the  wheel  skate  on 
the  cement  or  asphalte  surfaces,  and  which  rises  as 
a  cloud  about  the  skaters.  The  rink  will,  it 
appears,  be  used  by  a  dub  ;  and  there  is  a  talk  of 
adopting  the  glaciarium  process  at  the  new  Langbam 
rrek,  and  one  is  in  process  of  erection  at  Manchester. 
The  building  has  end  galleries  for  ladies,  but  it  is 
too  small  for  public  purposes.  The  side  passages 
are  scarcely  9ft.  wide,  though  very  wide  promenades 
are  not  desirable.  The  walls  are  pannelled ,  and  Mr. 
A.  Durand,  of  Paris,  has  printed  appropriate  sub- 
jects on  the  oil-doth,  by  a  process  in  which 
glycerine  and  some  other  material  used  in  the  glaci- 
arium are  employed. — Building  News. 


STEAM  BOILERS  AND  CHIMNEYS. 
The  Relations  of  Orate  Surface  to  the  Hone 
Power  and  Chimney  Dimension  of  Sta- 
tionary Steam  Boilers. 

Br  Bobkbt  Bbiogb,  C.E.* 
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OHE  yean  since  a  committee  of  the  Franklin 
1  Institute,  in  a  preliminary  report  upon  the 
hone  power  of  steam  boilers,  attached  the  largest 
importance  to  the  extent  of  grate  and  adequacy  of 
the  chimney  and  flues  to  bum  the  fud,  with  a 
minor  estimation  of  the  value  or  effect  of  heating 
surface,  only  insisting  that  such  surface  should,  by 
right,  be  capable  of  producing  a  certain  economy  of 
eraporation.  These  propositions  were  obrious,  at 
least  to  one  of  the  members  of  the  committee,  and 
were  generally  conceded  by  the  others,  so  that  no 
demonstration  was  then  thought  necessary ;  but  it 
appearing  at  this  time  that  these  opinions  should  he 
supported  by  data,  the  following  examination  of  the 
subject  is  offered : — 

Let  it  be  supposed  that  there  are  taken,  for 
examples,  two  plain  cylindrical  boilers — the  first 
42ft  x  4ft.  diameter,  and  the  second  22ft.  x  4ft. 
diameter.  Each  of  these  boilers  is  to  hare  4ft.  x 
4ft  =  16  square  feet  of  grate,  and  the  settings  are 
to  be  so  made  as  to  take  off  1ft.  at  each  end,  so  that 
40ft  long  of  the  first,  and  20  of  the  second,  will  be 
exposed  as  heating  surface,  either  directly  to  the  fire, 
or  to  the  gases  of  combustion.  Let  it  be  further 
•apposed  that  each  of  these  boilers  has  a  chimney 
70  faet  in  height,  and  1$  foot  of  cross  area,  and  that 
hsffing  bridge  walls  be  suitably  built  to  insure  con- 
tact of  gases,  and  that  in  every  respect,  exeept  the 
heating  surface,  the  boilers  be  placed  upon  equality 
of  arrangement. 

The  longer  of  these  two  boilers  will  then  be  a  fair 
specimen  of  a  plain  cylinder  boiler,  of  approved  pro- 
portions, ia  all  regards  (except  possibly  the  chimney 
section,  the  six©  of  which  will  be  qualified  hereafter). 
The  ratio  of  heating  surface  to  grate  surface  will 
thus  be  15  or  16  to  1,  which  is  that  usually  adopted 
for  boilers  of  this  kind.  It  can,  therefore,  be  con- 
fidently assumed  that  the  grate  of  this  boiler  will 
born  with  ease,  by  good  firing,  12  pounds  of  egg  or 
steamboat  anthracite  coal,  exohisive  of  any  ashes  or 
cinders,  per  square  foot  of  grate  per  hour,  and  that 
the  beat  proceeding  from  the  combustion,  will  be 
absorbed  to  tbe  extent  that  the  gases  of  combustion 
will  escape  up  tbe  chimney  at  about  450°  Fan. ,  when 
steam  of  601b.  pressure,  or  805°  Fab.,  is  generated 
from  the  water  in  the  boiler. 

In  estimating  the  effects  of  combustion  under  this 
boilers  the  total  heat  from  a  pound  of  the  fud  may 
be  taken  at  15,000  units,  less  10  per  cent,  for 
imperfect  combustion,  or  13,500  units,  and  the  pro- 
Portion  of  24  pounds  of  air  to  each  pound  of  com- 
bustible will  be  accepted  ;  and  it  will  then  be  seen, 
after  making  np  the  figures,  that  the  gases  of 
bastion  at  450°,  air  being  taken  at  60°,  will  carry  off 
2,300  units  of  heat,  leaving  11.200  units  as  the 
available  quantity  imparted  to  the  boiler ;  or  the 
•quivdeat  to  1161b.  of  water  evaporated  for  each 
pound  of  coal  burnt  upon  the  grate,  supposing  that 


no  heat  is  lost  in  heating  up  the  setting,  or  given  out 
(lost)  from  boiler  or  setting. 

If  now  it  be  admitted  that  one-fourth  of  the  heat 
proceeding  from  the  fire  is  given  out  in  the  fire- 
place, by  immediate  radiation  and  oonduction,  to  the 
boiler  over  the  fire,  it  will  be  found  by  calculation 
that  the  temperature  of  the  twenty-four  pounds  of 
gases  of  combustion,  when  passing  over  the  bridge 
wall  of  the  furnace,  will  be  1,765°  Fah.  This 
supposition  pf  the  giving  out  of  one-fourth  of  the 
heat  by  radiation  is  probably  very  close  upon  the 
existing  fact  for  under- fired  boilers,  when  the  grate 
is  far  enough  removed  from  the  boiler  for  the  proper 
ignition  of  the  coal,  and  also  of  the  evolved  com- 
bustible gases  between  the  surface  of  the  coal 
and  the  boiler.  For  fire-box  boilers  probably  one- 
third  the  heat  is  dispersed  in  the  fire-box. 
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Taking,  therefore,  1,765°  as  the  temperature  of 
the  gases  passing  the  fire  bridge,  and  450°  as  the 
temperature  of  the  gases  escaping  into  the  chimney, 
and  305°  as  the  temperature  of  the  boiler,  it  results 
that  the  loss,  or  giving  out  of  heat  at  auy 
intermediate  points  in  the  length  of  the  boiler 
(36  feet),  will  be  proportionate  to  the  differences  of 
temperature  at  those  points,  giving  the  temperature 
of  the  flames  or  gases  as  follows  : 

Degrees. 

At  the  fire-bridge   1765 

2ft.  away   1589 

4     ,   1425 

6     ,   1300 

8     ,   1179 

10     „    1073 

12    980 

14     „    900 

16     „    828 

18     „    766 

20     „    711 

22    662 

24     „    619 

26     „    581 

28     „    548 

SO    519 

32     ,   494 

34    470 

At  the  chimney    450 

It  now  remains  to  be  shown  what  will  be  the 
effect  of  removing  one-half  of  the  oonvective  surface 
of  the  boiler,  or  in  other  words,  what  happens,  if  tho 
same  grate,  setting,  chimney,  Ac,  and  equal  care  in 
firing,  is  applied  to  a  boiler ;  with  16ft.  length  of 
shell,  behind  the  bridge  wall,  in  place  of  36ft. ;  with 
a  total  length  of  exposed  fin  surface  of  20ft,  in  lieu 
of  40ft.  It  is  at  onoe  obvious  that,  without  noticing 
any  other  effect  of  the  change  upon  the  process  of 
operation,  the  escaping  gases  would  enter  the 
chimney  at  828° ,  instead  of  450°,  causing  a  loss  of 
378°  of  neat  at  this  point,  which  corresponds  to  the 
loss  of  2,255  units  of  heat  above  what  before 
occurred,  or  about  20  per  cent,  of  the  total  heat 
available  for  making  steam  from  the  fud.  But  the 
effect  of  thus  heating  the  chimney  will  be  to  increase 
the  draft,  and  to  accelerate  the  combustion  ;  and  as 
the  loss  here  stated,  will  appertain  to  any  increased 
quantity  of  coal  which  may  be  burned,  as  well  as  to 
the  normal  quantity  assumed  for  the  40ft.  boiler,  it 
will  be  requisite  to  demonstrate  that  24  per  cent, 
more  coal  will  be  induced  to  burn  upon  the  grate  by 
such  increased  draught,  to  provide  the  same  quantity 
of  heat  to  the  water  of  the  20ft.  boiler  as  was  as- 
sumed for  the  40ft.  boiler. 

An  examination  into  the  conditions  of  the  draught 
of  chimneys  shows  some  curious  anomalies  of 
figures.  The  source  of  power  for  the  draught  of  a 
chimney  is  the  difference  of  weight  of  the  column  of 
heated  gases,  as  compared  to  that  of  the  same 
column  of  atmospheric  air  (which  is  here  assumed 
at  the  temperature  of  60  ).  Between  150°  and  900" 
the  velocity  of  efflux  of  gases  of  combustion,  under 
the  inducement  of  the  pressure  given  by  the 
difference  of  weight  of  the  column,  compared  with 


that  of  air,  is  such  that,  in  consequence  of  the 
increase  of  volumes  at  different  heats,  a  very  nearly 
constant  weight  of  gases  will  be  expelled  for  any 
given  interval  of  time.  The  combustion  of  121b. 
of  cod  per  hour,  with  a  ratio  of  one- twelfth  of  a 
square  foot  of  chimney  to  the  square  foot  of  grate, 
and,  with  the  supply  of  241b.  of  air  to  the  lb.  of 
cod,  is  equal  to  the  passage  of  one  pound  of  gases 
per  second  through  a  square  foot  of  chimney.  But 
a  computation  gives  the  time  for  the  passage  of  one 
pound  of  gases,  by  the  inducement  of  a  70ft.  high 
chimney : — 

At  the  temp,  of ...  450°  500°  600°  700°  800°  900° 
Time  in  sees.  dee.  0  401  0  397  0  393  0  394  0  397  0  401 

This  gives  the  effective  force  of  tbe  chimney  for 
passage  of  gases,  neglecting  all  frictions  or  sources 
of  resistance,  as  a  constant  of  2J  times  what  is 
needed  [height  44,  times  greater  than  requisite]. 

Although  the  chimney  is  the  source  of  draught,  and 
its  proper  dimensions  for  the  passage  of  the  gases  an 
essential  element  in  the  calculation,  the  resistances 
to  be  taken  into  account  are:  first,  that  of  the 
entrance  of  dr  through  the  grate  and  coal ;  next/ 
that  of  the  passage  of  gases  over  bridge  walla,  and 
around  corners  ;  and  finally,  that  of  tbe  chimney  flue. 
Of  these  three  the  resistance  of  air  supply  to  the 
grate  and  through  the  coal  u  much  the  largest. 

It  has  been  shown  that,  for  the  supposed  chimney 
and  rate  of  combustion,  two-fifths  of  the  effective 
power  of  the  levity  of  the  gases  will  have  been 
absorbed  in  giving  motion  to  the  gases  themselves  ; 
leaving  three- fifths  to  overcome  the  other  resistances. 
The  rate  of  passage  of  the  air  through  the  grate, 
can  also  be  estimated  by  the  effect  of  the  difference 
of  the  weight  of  columns,  and  the  result  proceeding 
therefrom,  under  differences  of  temperature,  will  be 
found  quite  different  from  that  of  the  passage  of  the 
gases,  as  the  density  and  volume  of  the  air  is  con- 
stant, while  the  weight  of  the  chimney  columns  vary. 
Upon  the  same  grounds  of  combustion,  chimney,  &o. , 
and  with  the  assumption  that  the  interstices  of  the 
cod  are  equivdent  to  the  area  of  the  chimney, 
(that  is  one-twelfth  the  area  of  the  grate— a  low 
estimate),  the  time  of  passage  through  the  cod  of  the 
24- 25th?  pounds  of  air,  needed  each  second  to  bum 
the  l-25th  pound  of  coal  is 

For  chim.  temp.  450°  500°  600°  700°  800°  900° 
Time  in  sees.  dec.  0.297  0  287  0  270  0  259  0*251  0  243 

This  gives  the  effective  force  of  the  chimney  for  the 
passage  of  air  through  tho  interstices  of  cod,  when 
all  frictions  or  sources  of  resistance  are  neglect ed, 
as  a  variable  quantity  of  from  three  to  four  times 
what  is  needed  [or  an  excess  of  height  of  this 
chimney  of  from  8  to  15  parts  I. 

The  proportions  of  chimney  to  grate,  and  com- 
bustion assumed,  an  those  which  have  resulted  from 
practice,  where  the  proper  constant  for  resistance 
of  passage  of  gases  in  the  chimney  or  flues  is  not 
added.  If  the  cross  area  of  the  chimney  is  taken  at 
0'7  the  area  of  the  grate,  divided  by  the  square  root 
of  the  height  of  the  chimney,  and  a  half  square  foot 
of  area  be  added  to  equalise  the  frictions  of  the 
sides,  an  approximate  rale  for  the  least  area 
desirable  will  be  obtained,  for  square  or  round 
chimneys,  sufficiently  accurate  for  practice.  In 
treating  of  the  capacity  of  saofa  a  chimney,  for  the 
flow  of  gases,  or  for  induoing  the  entrance  of  air,  the 
constant  area  should  be  neglected. 

The  rate  of  combustion,  and  tbe  relations  of 
temperature,  all  refer  to  the  example  here  offered, 
and  the  excess  of  power  of  the  chimney,  both  for 
passage  of  gases,  and  for  entrance  of  ah*,  is  expended 
in  the  various  resistances.  It  has  been  shown  that 
at  450°,  the  gases  formed  in  one  second  would  pass, 
if  free  to  do  so  in  0'401  seconds,  and  the  air  enter 
in  0  297  seconds  ;  while  at  872°  the  gases  wodd  pass 
in  0  399  seconds,  and  the  air  enter  in  0  247  seconds ; 
it  can,  therefore,  be  safely  assumed  that  at  872° 
more  air  could  be  made  to  enter  and  more  gases  pass 
away,  in  a  ratio  compounded  from  these  figures, 
that  is,  as  0-401+0-297  :  0  399  +  0248:  :1'08  :  100. 
In  other  words,  about  8  per  cent,  more  cod  would 
be  burned  upon  the  grate  if  the  chimney  were  heated 
to  872°,  than  if  it  were  heated  to  450°  Making  a 
little  allowance  for  the  friction  upon  the  reduced 
length  of  the  boiler,  the  rate  of  combustion  would 
be  131b.  of  cod  per  square  foot  of  grate  per  hour,  in 
place  of  121b.  This  rate  of  combustion  would,  of 
course,  increase  the  vdume  and  velocity  of  flow  of 
the  gases,  and  each  two  feet  length  of  boiler,  at 
which  the  table  of  temperatures  has  been  estimated, 
would  become  two  and  one-twelfth  feet,  and  the 
gases  would  then,  at  the  distance  of  sixteen  feet 
from  the  fire  bridge,  have  the  same  temperature  as 
they  wodd  have  had  with  the  primary  vdocity  at 
the  distance  of  14$ft.  By  interpolation  it  will 
be  found  that  this  new  temperature  for  the 
chimney  will  be  872  ',  as  has  been  assmed. 

The  combustion  of  131b.  of  fud,  at  13,500  umts, 
will  give  175,500  units,  the  loss  of  heat  up  the 
chimney  from  the  escaping  gases  at  872°  (=  812', 
above  origind  temperature  of  60')  ■=  10,556  5  lb.  of 
cod  x  5*94  ( =  specific  heat  of  the  251b.  of  gases  to 
each  pound  of  combustible)  -=  62703  units ;  leaving 
112  797  units  as  the  result  from  the  131b.  of  fuel. 
Cn  the  other  side  the  combustion  of  121b.  of  fuel, 
at  13,500  units,  will  give  162,000  units ;  tho  loss  of 
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■eat  from  reaping:  puses  at  450'  (=  390°  above 
original temperature  of  GO  )  =  4,(580° lb.  of  coal  x 
~  27,. 99  units,  leaving  134,201  units.  From 
tUa  it  appears  that  the  removal  of  20  feet  from  this 
oojJer  would  impair  its  heating  capabilities,  per 
fqtmre  foot  of  urate,  a  little  less  than  16  per  cent.  ; 
and  tbat  thus  the  reduction  of  the  total  heating  sur- 
face to  50  per  cent,  would  be  accompanied  by  the  re- 
duction of  capability  to  84  per  cent. 

The-tw10  suppositions,  which  produce  this  result, 
are :  brst,  the  gjring  out  of  one-fourth  the  entire 
neat  at  the  fire-place,  and  second,  the  acceleration 
•1  maximum  rate  of  combustion  from  12  to  13 
pounds  per  square  foot  of  grate  per  hour.  As  to  the 
2?mfj2??,|  92  P°,itivo  authority  exists.  Peclet 
t  l™t6.de  ,a  Chftlour  ")  estimates  one-half  the  heat 
ot  a  tire  from  some  kinds  of  fuel,  as  what  is  given 
out  by  immediate  radiation,  when  surronnded  by 
surfaces  of  absorption,  but  his  experimentalfurnace 
was  a  toy.  Many  imperfeot  experiments  on  a  larger 
scale  hare  given  for  fire-box  boilers  a  temperature, 
tor  the  gases  hack  of  the  bridge,  which  would  be 
«quivaent,  by  calculation,  to  tho  abstraction  of 
rather  over  one-third  of  the  heat  of  the  fuel  for  this 
*md  of  surface,  and  it  is  thought  by  the  writer  that 
tue  assumption  of  one-fourth  is  certainly  within  the 
•ctual  dispersion   of  heat,  for  under-fired  boiler 

jrT°?"-  W,liIe  the  writer  concludes,  therefore,  to 
adopt  this  ratio,  he  calls  attention  to  it,  that  any 
reader  may  for  himself,  value  the  effect  of  either 
increase  or  decrease  in  this  proportion.  As  to  the 
acceleration  of  rate  of  combustion  by  increased 
draught,  the  figures  taken  are  unquestionably  within 
the  rate  of  actual  occurrence.  The  largest  resistance 
to  the  draught  is  the  passage  of  air  through  the 
ooals  upon  the  grate,  and  the  assumption  that  there 
exists  an  •©quality  of  resistance  between  the  coal 

increase 

«f  coal  burned  from  12  to  13  pounds  is  founded,  is  as 
favourable  to  the  least  rate  of  combustion  (or  13 
pounds)  as  possible.  [If  the  rate  of  combustion  for 
tho  short  boiler  were  taken  at  141b.  (which  would 
presume  that  about  two-thirds  of  the  surplus  of 
velocity  of  the  entrance  of  air  was  expended  in  meet- 
ing resistance  of  the  coal  passage),  the  heating 
^abilities  of  a  square  foot  of  grate  of  the  short 
boiler  would  beorae  about  12  per  cent,  less  than 
what  belonged  to  the  long  boiler.  J 

The  relative  capabilities  here  estimated  will  not  be 
materially  changed  if  the  heat  proceeding  from  each 
pound  of  fuel  is  varied  ;  that  is,  if  in  place  of  13,500 
IV"1  w  ( 12,000  units),  or  a  less  number  be  taken  as 
the  bases,  nor  would  a  less  rate  of  consumption  than 
l»b.  materially  change  the  result,  after  the  same 
course  of  ngurea  is  gone  through  and  in  the  same 
way  the  adoption  of  a  smaller  supply  of  air  than 
-51b.  to  each  lb.  of  fuel  will  only  alter  the 
calculations,  without  materially  affecting  the  final 
ratios.  9  e 

Recurring  to  the  figures  again,  there  are  found 
S.87S  units  to  each  lb.  of  coal,  as  given  out  in  the 

l  Vn  ftny  case;  and  with  the  short  bo'ler, 
?,r  n  t  osc»P««»f  gases  pass  off  at  872°,  there  are 
f  ft  o,3U2  units  to  be  taken  up  by  the  16ft.  length 
behind  the  grate)  of  heating  surface  ;  while  for  the 
>ong  boiler,  with  the  escaping  gases  at  450 J,  there  are 
jett  7,808  units  to  be  taken  up  by  its  36ft.  of 
length,  and  for  tho  131b.  of  combustion  on  a 
» juare  foot  of  grate,  there  are 6 1,285  units  expended 
ra  16ft.  long  in  one  case,  and  93,700  units  on  36ft. 
long  in  the  other. 

With  these  data  it  will  be  possible  to  tabulate  the 
result  for  boilers  of  other  proportions  of  grate  to 
bca.ing  surface;  noticing  the  following  qualifica- 
tions i  first,  the  quantity  of  coal  burned  per  square 
foot  of  grate  is  taken  at  121b.  This  quantity  is  a 
proper  assumption  for  the  given  chimney  for  the 
amouut  consumed  in  the  middle  part  of  a  grate 
surface  (as  a  maximum)  i  but  it  can  be  taken  as  a 
practical  constant  of  allowance  that  a  deduction 
of  two  square  leet  of  surface,  from  any  total 
dimension  of  rectangular  grates  (of  ordinary  grate 
bars)  should  be  made  to  compensate  for  imperfection 
M  cleaning  out  at  the  sides  and  corners.  Thus  the 
4ft.  square  grate,  supposed  as  tho  basis  of  this 
inquiry,  becomes  practically  but  14  square  feet  of 
efficient  area,  in  lieu  of  16  square  feet ;  or,  to  make 
the  combustion  equal  to  the  quantity  taken,  tho 
grato  should  be  increased  in  width  (or  length) 
to  4ft.  Gin  ,  giving  a  total  of  eighteen  square 
foet  of  surface,  of  which  only  sixteen  square  feet 
eome  into  general  average  use.  This  last  proportion 
(of  4ft.  6in.  width)  is,  in  fact,  that  generally  used  in 
setting  a  4ft.  plain  cylinder  boiler,  although 
open  to  the  grave  defect  of  vertical  sides  for  the  fire- 
place It  may  be  well  to  observe  also  that  the 
•fEcioncy  of  a  grate  falls  off  rapidly  with  increase  of 
length,  when  over  5ft.  long ;  and  in  some  degree, 
when  over  4ft.  long.  A  second  qualification  is  to  he 
made  in  the  chimney  or  flues  cross  area.  The 
resistance  of  passage  of  the  gases  in  the  chimney  and 
flues  is  mainly  that  of  the  elbows  and  alterations  of 
section,  while  it  is  partly  that  of  friction  against  the 
sides.  The  efforts  of  writers  upon  the  subject  of 
dimensions  of  chimneys  have  been  directed  towards 
estimating  tho  value  of  these  resistances',  and 
reducing  them  to  some  ratio  of  the  force  of  draught 
■duced  by  the  heated  gases.    Owing  to  the  variety 


of  conditions  and  the  divergencies  of  arrangement 
and  construction,  no  satisfactory  figures  have 
resulted  from  this  cause  of  investigation ;  and  the 
method  offered  in  this  paper  is  confidently  presented 
as  a  general  one,  avoiding  much  abstruseness  of 
calculation,  which  can  be  founded  solely  upon 
several  assumptions  with  little  basis.  But  the 
frictional  resistance  of  long  passages  is  a  definite 
one,  and  bears  a  relation  to  length  and  to  perimeter, 
and  can,  therefore,  be  approximately  compensated 
for  or  equalled  by  some  ratio  or  proportion  of 
inorease  of  area.  It  is  proposed  to  do  this  by  a 
constant  for  all  areas  and  heights  of  chimneys  ;  and 
an  investigation  could  be  made  to  demonstrate  the 
approximate  correctness  of  the  procedure,  within  the 
limits  of  the  usual  proportions  of  flues  and  chimneys 
for  boilers  j  but  such  an  inquiry  would  scarcely  be 
interesting  reading.  If  there  be  added  to  the  cross 
sectional  area  of  a  square  chimuey  of  any  size  or 
height,  one-half  a  square  foot,  tho  resistance  of 
friction  will  havo  been  reduced  to  a  practical  equality 
of  ratio,  and  tho  effect  of  the  draught  due  to  tho 
height  may  bo  taken  as  independent  of  the  different 
surface  frictions.  The  actual  area  of  chimney  flue 
then  appertaining  to  the  40  and  20ft.  boilers,  which 
have  been  made  examples,  becomes  183  square  feet, 
in  place  of  the  T33  square  feet,  on  which  the  figures 
were  based.  These  two  corrections  are  both  in  the 
same  direction,  and  in  one  way  the  constant  of  half 
of  a  square  foot  of  chimney  may  be  said  to  supply 
the  area  needed  for  the  constant  of  two  square  feet 
of  grate.  The  effect  of  the  constants  upon  the  final 
ratios  is,  however,  very  different. 


THE  EXHIBITION  OP  SCIENTIFIC 
APPARATUS* 

rpHE  annual  show  at  South  Kensington  of  late 
-L  years  was  hardly  of  such  a  nature  as  to  tend 
to  reassure  the  public,  among  whom  the  idea 
has  gradually  been  gaining  ground  that  these  Inter- 
national Exhibitions  were  simply  big  shops,  and  did 
little  if  anything  to  improve  either  science  or  art 
in  this  country.  In  tho  beginning  of  last  year, 
however,  it  was  determined  to  step  out  of  the  beaten 
track  and  to  endeavour  to  do  something  of  really  a 
scientific  nature :  and  consequently  it  was  resolved 
to  form  a  loan  collection  of  scientific  apnaratus, 
which  was  to  include  not  only  apparatus  for  teach- 
ing and  for  investigation,  but  also  such  as  possessed 
historic  interest  on  account  of  the  persons  by  whom 
or  the  researches  in  which,  they  had  been  employed. 
It  was  at  firat  intended  to  devote  only  a  small  space 
in  South  Kensington  Museum  to  this  collection, 
which  was  hardly  expected  to  be  a  large  one.  The 
idea,  however,  found  such  favour  with  scientific 
men  both  in  this  country  and  abroad,  that  it  was 
soon  apparent  that  a  ball  had  been  set  rolling 
whose  rate  of  progress  astonished  those  who 
had  first  sot  it  in  motion,  and  that  conse- 
quently some  much  larger  building  must  be 
provided.  The  commissioners  of  the  exhibition  of 
1851  were  therefore  applied  to,  and  the  galleries  on 
the  western  side  of  the  Horticultural  Gardens 
obtained  for  the  exhibition,  the  opening  of  which 
was  postponed  from  June  last,  when  it  was  first  pro- 
posed to  take  place,  until  March  in  the  present  year. 
The  late  period  of  the  arrival  of  a  large  number  of 
objects  from  abroad  necessitated  a  further  postpone- 
ment, but  at  last  something  like  order  has  been 
arrived  at,  and  her  Majesty  has  signified  her  inten- 
tion of  opening  the  exhibition  in  person,  and  she  will 
view  it  in  private  on  the  13th  instant.  This  open- 
ing, however,  is  to  be  of  an  entirely  private 
character,  and  will  not  bo  accompanied  by  any 
flourish  of  trumpets.  Owiug  to  the  excellent 
organisation  which  was  made  at  an  early  date,  and 
the  support  which  has  been  afforded  from  all 
quarters,  the  exhibition  seems  likely  to  be  even  a 
greater  success  than  was  over  dreamt  of  whon  it  was 
at  first  proposed.  A  general  committee  was  formed 
in  January,  1875,  consisting  of  over  a  hundred  of  the 
leading  men  of  science  in  this  country,  and  including 
the  presidents  of  all  the  learned  and  scientific  bodies, 
and  at  their  first  meeting  it  was  decided  to  divide 
the  whole  exhibition  into  the  firo  following  sections, 
viz.  : — Mechanics,  including  pure  and  applied 
mathematics,  physics,  chemistry,  including  metal- 
lurgy, geology,  mineralogy,  geography,  and  bio- 
logy. Sub-committees  were  also  appointed  to  re- 
gulate the  admission  of  objects  into  the  various 
sections,  and  to  make  such  suggestions  as  might  be 
found  advisable. 

As  soon  as  the  programme  had  been  definitely 
settled,  steps  were  taken  to  interest  foreign 
countries  in  the  matter,  and  men  of  science  in 
Belgium,  France,  Germany,  Italy,  the  Netherlands, 
America,  Russia,  nrd  Switzerland,  were  invited 
to  join  the  general  committee,  and  also  to  form  special 
sub-committees  to  further  the  due  representation  of 
science  of  their  respective  countries.  In  Austria 
and  Hungary,  and  Spain,  sub-committees  were  not 
formed,  but  special  commissioners  were  appointed 
to  make  the  necessary  arrangements.  The  Govern- 
ment of  tho  United  States  also  interested  themselves 
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in  the  matter,  and  communicated  with  their  varioa* 
departments  and  scientific  institutions  with  the 
object  of  forwarding  tho  exhibition.  As  a  proof  of 
the  manner  in  which  these  sub-committees  haw 
worked,  we  may  mention  that  over  five  tons  weight 
of  scientific  objects  have  been  sent  from  Russia 
alone,  while  France  and  Germany  contribute  each 
between  two  and  three  tons  weight.  At  first  it  wu 
decided  to  admit  nothing  but  purely  scientific  in- 
struments, but  when  it  was  found  that  the  Pedago- 
gical Institution  of  Moscow  proposed  to  send  a  com- 
plete set  of  instruments,  apparatus,  and  models  em- 
ployed in  their  educational  system,  a  section  lor 
appliances  used  in  teaching  was  further  added  to  the 
exhibition.  This  section  is  likely  to  be  not  only 
interesting,  but  instructive,  as  many  useful  hints 
may  be  gained  by  ourselves  from  studying  the 
systems  employed  for  education  in  other  countrim. 
Amongst  these  Russia  stands  pre-eminent  for  ths 
number  and  completeness  of  the  apparatus  which 
she  uses  in  her  schools ;  and  we  may  especially 
mention  the  beautiful  relief  maps  of  the  Alps  anil 
the  Himalayas,  and  the  finished  anatomical  models 
sent  by  the  Pedagogical  Museum.  Close  by  the 
Russian  educational  series,  the  system  employed  in 
the  science  schools  under  the  direction  of  the  Science 
and  Art  Department  is  set  out,  and  though  nothing 
is  for  sale,  as  in  former  exhibitions,  still  the  prion 
are  marked  on  each  object,  so  tbat  an  accurate  idea 
may  be  formed  of  the  cost  of  a  series  of  instrument* 
required  for  a  course  of  instruction  in  any  particu- 
lar branch,  beginning  even  with  the  toys  used  in 
Kindergarten,  and  going  on  to  trades,  mechanics, 
electricity,  magnetism,  heat  and  light,  mineralogy, 
geology  and  geography.  The  Royal  School  of 
Mines,  which  is  now  transferred  to  South  Kensing- 
ton, exhibits  a  set  of  models  or  diagrams  showing 
the  principles  of  mechanics.  It  was  found,  also, 
that  many  objects  of  great  historical  interest  were 
coming  from  abroad,  and  in  order  to  admit  of  the 
representation  of  many  historical  mechanical  objects 
which  in  themselves  would  be  too  bulky  for  exhibi- 
tion, it  was  resolved  at  the  commencement  of  this 
present  year  to  extend  the  collection  to  models  of 
inventions  recording  scientific  progress,  and  different 
scientific  societies  were  invited  to  co-operate  in  form- 
ing collections  of  such  models. 

The  Institutions  of  Civil  and  Mechanical  Engi- 
neers have  sent  round  to  their  members  a  circular 
note  bringing  the  matter  before  them,  and  the  Insti- 
tution of  Naval  Architects  has  made  as  good  a  col- 
lection of  historical  models  in  naval  architecture  and 
marine  engineering  as  the  limited  time  would 
admit  of.  In  the  eyes  of  engineers  the  exhibition 
will,  therefore,  acquire  a  new  value,  for  they  will  all 
look  with  interest  at  models  such  as  that  of  the 
Nowcomen  steam  engine,  lent  by  the  Council  of 
King's  College,  London,  and  made  by  tho  inventor 
himself,  and  those  of  steam  engines  and  other 
machines  made  by  James  Watt,  while  the  original 
Rocket  locomotive  and  the  Comet  engine  cannot  fail 
to  attract  attention.  In  the  collection  of  naval  models 
the  original  drawings  of  the  Comet,  made  by  Mr. 
Wood,  and  h<r  model,  are  shown,  together  with  a 
photograph  from  a  picture  showing  the  Comet,  the 
first  passenger  steamer,  passing  the  Iona,  the  last 
and  largest  passenger  boat  now  plying  upon  the 
Clyde.  The  history  of  steam  navigation  is  traced 
still  further  back,  for  Mr.  Bennot  Woodcroft  has 
lent  the  original  steam  engine,  made  by  William 
Symington  for  Mr.  Miller,  and  used  by  him  on  the 
lake  at  Dalswinton  in  1788.  Other  societies  and 
public  bodies  have  also  undertaken  to  co-operate  in 
different  ways ;  thus  the  Commissioners  of  the 
Northern  Lights  and  Trinity  House  both  exhibit 
most  interesting  collections,  while  many  valuablo 
objects  are  supplied  by  the  Universities  of  Edinburgh 
and  Glasgow,  tho  Royal  Society,  the  Geological 
Society,  the  observatories  of  Greenwich  andOxforu\ 
the  Council  of  King's  College,  Ac.  A  very  complete 
historical  collection  of  telegraphic  instruments, 
commencing  with  Cooke  and  Wheatstone's  earliest 
needle  instrument,  invented  in  1837,  is  lent  by  the 
Postmaster-General,  and  a  most  interesting  senes  of 
objects,  illnstrating  the  history  of  the  telescope  and 
astronomical  observation,  has  been  collected  from 
various  sources. 

But  the  work  of  tho  exhibition  will  not  be  limited 
to  the  mere  exhibition  of  apparatus,  models  an<> 
drawings,  for  it  was  rightly  thought  that  simply  to 
show  such  objects  under  class  cases  would  not  en- 
lighten the  public  generally  as  to  their  use  and  value. 
It  has,  therefore,  been  determined  to  hold  both  con- 
versaziones and  conferences,  and  nt  the  bitter  to  have 
lectures  given  by  eminent  men  of  science,  _  both 
English  and  foreign,  on  different  branohes  of  science, 
as  illustrated  by  the  collection.  These  conference* 
will  be  held  in  a  room  situated  in  the  centre  of  tho 
upper  gallery,  and  will  be  opened  to  any  one  visiting 
the  exhibition.  Certain  days  have  been  appointed 
for  the  conferences  of  the  different  sections,  WD0*® 
sub-committees  will  arrange  what  subjects  shall  be 
treated  of  on  each  day.  They  will  commence  at  11 
a.m.,  and  will  continue  until  5  p.m.,  a  certain  period 
being  allowed  for  refreshment.  The  days  set  apart 
for  the  mechanical  section  are  the  17tb,  22nd,  ana 
25th  inst.,  and  it  is  already  arranged  tW  lectures 
shall  be  given  by  Mr.  Bramwell,  '"On  Pnme 
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olors  f  Dr.  Siemens,  "  On  Measurement 
Generally  ;"  Sir William  Thomson,  "On  Electrical 
Measurement ;"  Sir  Joseph  Whitworth, "  On  Linear 
Measurement ;"  and  Mr.  Baruaby  and  Mr.  Fronde, 
"On  Naval  Architecture."  It  is  proposed,  also,  to 
bare  discussions  upon  the  lectures,  so  that,  although 
no medals  or  rewards  are  to  be  given,  the  men  of 
science  of  Europe  will  practically  become  the  jury 
upon  the  merits  of  the  Tarious  apparatus. 

If  these  lectures  and  discussions  are  printed  and 
collected  into  a  relume,  as  there  is  some  talk  of 
doing,  a  most  valuable  addition  to  scientific  litera- 
ture will  without  doubt  be  made,  especially  if  per- 
manent photographs  of  the  chief  objects  be  taken 
eod  added  to  it  by  way  of  illustration.  The  confer- 
ence room,  however,  is  very  small,  and  a  bad  shape 
for  inch  a  purpose ;  and  if  the  meetings  are  as  fully 
attended  as  one  may  expect  them  to  be  when  lectures 
are  to  bo  delivered  by  such  gentlemen  as  we  have 
above  mentioned  in  connection  with  the  mechanical 
section,  and  by  equally  eminent  ones  in  other  sec- 
tion*, there  is  every  likelihood  that  it  will  be  found 
altogether  too  small  and  confined,  in  which  case 
most  probably  the  meeting  will  adjourn  to  the  arena 
of  the  Albert  Hall.  There  can  be  no  doubt  that  the 
exhibition  and  meetings  themselves  will  do  much  to 
further  science  in  this  country,  but  it  is  hoped  that 
still  more  lasting  results  will  accrue,  as  was 
shadowed  forth  by  the  Lord  President  and  the  Vice- 
President  of  the  Council  on  Education,  the  Duke  of 
Kichmond,  and  Viscount  Sandon,  at  the  first  meet- 
ing of  the  general  committee,  who  referred  to  the 
recommendations  of  the  Royal  Commission  on 
Scientific  Instruction  with  regard  to  the  creation  of 
a  science  museum,  and  expressed  a  hope  that  the 
loan  collection  might  become  the  means  of  developing 
the  educational  and  other  departments  of  the  South 
Kensington  Museum  into  a  similar  museum  to  the 
Conservatoire  des  Arts  et  Metiers  in  Paris,  which 
would  tend  to  the  advancement  of  science  and  indus- 
trial progress  in  this  country. 


SCIENTIFIC  SOCIETIES. 


GEOLOGICAL  SOCIETY. 

\  T  the  meeting  of  this  society,  held  on  April  26 — 
-OL  Prof.  P.  M.  Duncan,  President,  in  the  chair — 
a  paper  "  On  the  Ancient  Volcano  of  the  District 
of  Scbemnitx,  Hungary,"  by  Mr.  John  W.  Judd, 
F.G.S.,  was  read. 

The  old  volcanoes  of  Hungary  have  long  been 
known  to  present  some  very  interesting  illustrations 
of  the  relations  between  the  igneous  rocks  erupted 
ut  the  surface,  and  those  which  have  consolidated  at 
a  considerable  depth  beneath  it.  The  district  in 
which  these  phenomena  can  be  best  studied  is  that 
of  Schemnitz  ;  but  althongh  this  area  has  been  very 
carefully  mapped  and  explored  by  a  number  of  able 
investigators,  the  greatest  diversities  of  opinion  still 
exist  concerning  the  relations  of  certain  of  the  rock 
masses  exposed  within  it. 

Over  an  area  nearly  fifty  miles  in  diameter 
enormous  accumulations  of  andesite  and  quartz- 
audesite  lavas  and  agglomerates  have  been  erupted, 
these  now  forming  a  group  of  mountains  rising  from 
3,000  to  4,000  feet  above  the  sea-level,  and  culmi- 
nating in  a  great  ring  of  precipitous  heights  over- 
looking a  depressed  central  area  of  oval  form,  the 
»ite  of  the  famous  mioing  towns  of  Schemnitz, 
Kremnitz,  and  Konigsberg.  In  the  midst  of  this 
depressed  central  area  there  occurs  a  considerable 
development  of  rhyolitic  lavas  and  tuffs,  and  more 
•cattered  outbursts  of  basalt.  From  the  magnificent 
floras  associated  with  the  various  volcanic  tuffs,  we 
know  that  the  andesitic  rocks  were  erupted  during 
the  earlier  portion  of  the  upper  mioceno  period  and 
rhvolitic  towards  it  close,  while  the  basalts  are  pro- 
bably of  as  late  date  as  the  pliocene. 

Besides  the  rbyolites  and  basalts,  however,  there 
*re  certain  other  rocks  exposed  in  the  central  area  of 
theiSchemnitz  district,  the  relations  of  which  it  is 
very  difficult  to  understand.  These  consist  of  (1) 
ftrata  of  lower  trias  and  nummulitic  age,  through 
th3  midst  of  which  the  volcanic  outbursts  havo  evi- 
dently taken  place  ;  (2),  masses  of  highly  metamor- 
phie  rocks,  including  quartzites,  undoubted  eruptive 
rocks,  which  have  usually  been  called  "  syenite  and 
granite,"  but  for  which  the  names  of  "  diorite  and 
qnartx-diorite  "  would  perhaps  be  mom  appropriate, 
inasmuch  as  the  prevailing  felspar  in  tkein  is  always 
*  pl&gioclase  variety. 

By  Beudant  and  other  early  writers  the  andesitic 
lavas  were  recognised  as  volcanic  products  of  a 
comparatively  recent  geological  period,  while  the 
' granite,  syenite,  and  greenstone"  were  regarded 
m  being  of  far  more  ancient  date.  By  Von  Pettko, 
Kichthofen,  and  all  the  more  recent  investigators  of 
the  district,  however,  it  has  been  clearly  perceived 
that  the  "  greenstones  "  are  certainly,  like  the  ande- 
Mtea,  of  tertiary  age,  and  hence  such  names  as 
greenstone-trachvto  "  and  "  propylite"  have  been 
»pphed  to  them.  The  studies  of  the  author  of  the 
present  memoir,  both  in  the  field  and  in  theoabinet, 
tad  him  to  the  conclusion  that  the  gigantic, 
Porphyritic,  and  lava  rocks— which  were  formerly 


called  "  syenite,"  "greenstone,"  and  "trachyte" 
respectively — are  all  of  similar  composition  and 
equivalent  age,  and  that  they  differ  only  in  their 
more  or  less  perfect  state  of  crystallisation,  the 
result  evidently  of  variations  in  the  conditions  unde>* 
which  they  have  consolidated.  He  is  further  led  to 
regard  the  metamorphic  masses  around  the  several 
intrusive  centres  a9  being  not,  as  has  hitherto  been 
maintained,  of  "Primary"  (Devonian  or  Permian) 
age,  but  simply  Triassic  rocks  affected  by  local  or 
contact  metamorphism. 

The  real  structure  of  the  great  Schemnitz  volcano 
was  first  recognised  by  Von  Pettko  in  1848,  though 
this  author  erroneously  regarded  it  as  presenting  an 
example  of  a  "  crater  of  elevation."  The  history  of 
the  formation  and  destruction  of  this  volcano  is  now 
shown  to  be  as  follows  : — After  some  small  and 
scattered  outbursts  of  rocks  of  acid  composition  to- 
wards the  close  of  the  oligocene  period,  the  grand 
eruptions  of  andesitic  lavas  of  the  miocene  began, 
through  the  agency  of  which  a  volcano  of  larger 
dimensions  than  Etna  was  gradually  built  up,  by 
both  central  and  lateral  eruptions.  In  the  midst  of 
this  volcano  a  crater  of  enormous  dimensions  was 
formed,  doubtless  by  some  great  paroxysmal  out- 
break, and  by  the  subsequent  subsidence  of  the 
mountain  the  sea  gained  access  to,  and  by  denudation 
greatly  enlarged  the  area  of  thi9  "caldera."  Then 
in  the  central  lagoon  of  the  caldera  a  number  of 
minor  eruptions,  first  of  acid  and  then  of  basic 
rocks  took  place ;  and  the  volcano,  which  at  this 
period  of  its  history  muse  have  closely  resembled 
the  existing  island  of  Santorin,  was  again  upheaved 
from  beneath  the  sea,  and  exposed  to  the  wasting 
effects  of  subaerial  denudation.  The  gradual  decline 
of  the  volcanic  forces  in  the  district  was  marked, 
as  is  usually  the  case,  by  the  appearance  of  hot  and 
mineral  springs,  discharges  of  gas,  occasional  earth- 
quakes, Sec. 

While  affording  such  remarkable  examples  of  the 
perfect  transition  between  the  so-called  plutonic  and 
the  volcanic  classes  of  rocks,  and  of  the  phenomena 
of  contact  metamorphism,  the  granitic  masses  of  the 
Schemnitz  district  are  without  question  truly  intru- 
sive ;  ar.d  a  careful  study  of  them  lends  no  support 
whatever  to  the  hypothesis  that  such  rocks  may  be 
formed  by  the  extreme  metamorphism  of  sediments 
in  situ.  There  is  the  most  complete  proof  that  in 
the  Schemnitz  district  the  formation  of  true  mineral 
veins,  containing  gold,  silver,  and  other  motals,  has 
taken  place  within  the  most  recent  geological 
periods  ;  in  some  cases,  indeed,  at  a  later  date  than 
the  pliocene. 

Discussion. — The  President  remarked  that  it 
was  curious  to  note  that  the  same  volcanic  rocks 
had  been  thrown  out  in  past  times  as  were  being 
thrown  out  at  the  present  day ;  whilst,  on  the 
other  hand,  in  two  neighbouring  districts  volcanic 
rocks  of  completely  distinct  natures  were  being 
ejected  at  the  same  time.  He  did  not  consider 
plants  to  be  a  safe  guide  to  the  age  of  beds,  as  thoy 
are  known  to  extend  through  long  periods. 

The  Dnke  of  Argyll  expressed  his  personal  thanks 
to  Mr.  Judd  for  the  light  he  had  thrown  on  volcanic 
rocks,  more  especially  those  of  Scotland.  The  most 
important  point  was  the  identity  of  rocks  hitherto 
considered  distinct.  In  the  Isle  of  Mull  granite  had 
been  found  passing  iusensibly  into  porphyrite  and 
tuffs,  and  some  beds  of  greenstone  also  passing  into 
granite- 
Mr.  W.  W.  Smyth  Baid  that  formerly  the  rocks 
of  this  district  wero  divided  into  metalliferous  and 
non-metalliferous.  In  going  over  this  spot  with 
Von  Hauer  and  others,  he  had  pointed  out  nummu- 
lites  at  Eisenbach,  and  had  then  maintained  that 
the  crystalline  rocks  there  were  metamorphosed 
nummulitic  limestone.  A  map  of  part  of  this 
region,  which  he  had  drawn  at  that  time,  agreed  in 
most  respects  with  Mr.  Judd's,  but  Mr.  Judd  had 
greatly  simplified  our  notions  of  what  had  hitherto 
appeared  to  be  an  excessively  complex  district. 

Mr-  Judd,  in  reply,  stated  that  marine  shells  had 
been  found  along  with  the  plant-remains  in  the  beds 
with  andesite  lavas,  and  these  had  borne  oat  the 
views  held  by  botanists,  with  regard  to  the  age  of 
these  lavaB.  All  our  knowledge  of  the  geology  of 
the  Western  Isles  was  due  to  the  Duke  of  Argyll's 
discovery  of  the  leaf-bed  in  the  Isle  of  Mull.  The 
transition  of  the  granite  was  very  marked  in  that 
inland.  The  difference  between  the  glassy  plagio- 
clase  and  the  earthy  rocks  was  possibly  connected 
with  the  presence  or  absence  of  ore.  In  Scotland 
the  rocks  were  barren,  but  in  Hungary  they  had 
been  subjected  to  acid  gases;  and  this  might 
perhaps  in  some  way  be  connected  with  the  presence 
of  ore. 

INSTITUTION  OF  CIVIL  ENGINEERS. 

AT  the  twenty-seeond  ordinary  meeting  of  the 
session,  held  on  Tuesday  evening,  the  2nd  of 
May,  Mr.  George  Robert  Stephenson,  president,  in 
the  chair,  the  paper  read  was  on  "  Fascine  Work  at 
the  Outfalls  of  the  Fen  Rivers,  and  Reclamation  of 
the  Foreshore,"  by  Mr.  W.  H.  Wheeler,  M.  Inst. 
C.E. 

It  was  stated  that  the  four  rivers  which  take  the 


into  an  estuary  filled  with  large  beds  of  shifting 
sands,  and  that  in  order  to  Becure  an  outfall  for 
these  rivers  it  had  been  necessary  to  train  their 
channels  through  the  sands.  The  most  economical 
way  of  accomplishing  this  had  been  by  means  of 
training  walls,  constructed  of  fascines  and  elay  and 
chalk.  Very  beneficial  results  had  followed  from 
this  training  and  straightening  of  the  outfalls,  and 
the  low- water  mark  had  been  lowered  several  feet. 
The  advantage  of  confining  the  rivers  to  one  course 
was  shown  by  the  fact  that  when  in  the  trained 
portion  of  the  channels  there  was  a  depth  of  10ft.  at 
low  water,  below  it  there  would  be  a  depth  of  only 
from  2ft.  to  3ft.  The  faggots  used  for  building  the 
training  walls  or  jetties  were  made  frem  thorns  cut 
from  the  hedges,  tied  together  with  tarred  string. 
The  length  of  each  faggot  was  6ft. ,  and  its  girtb 
3ft.  These  were  thrown  into  the  water  from  barges 
and  weighted  with  clay,  layer  after  layer  being  thus 
placed,  until  the  jetty  was  brought  up- to  half-tide 
level-  The  depth  of  water  in  which  these  jetties  had 
been  built  variud  from  10ft.  to  20ft.,  the  top  being 
about  6ft.  above  low  water.  The  base  of  a  jetty 
16ft.  high  was  22ft.  wide,  and  the  top  13ft.  The 
cost  per  lineal  foot  for  the  work  done  on  the 
Witham  averaged  19s.  3d.,  or  Is.  8d.  per  cubio 
yard,  the  details  of  which  were  given.  The-  thorns 
and  clay  together  formed  such  a  compact  mass,  that 
the  jetty  was  able  to  withstand  the  force  of  both 
the  ebb  and  tidal  currents,  and  was  a  cheap  and 
effective  means  of  carrying  out  the  training  of  these 
rivers.  ■ 

After  the  formation  of  the  jetties,  the  sand  ana 
silt  accumulated  at  the  back,  and  ultimately  grew 
into  green  marsh.  The  accretion  of  land  was 
gradually  taking  place  all  along  the  foreshore  of  the 
Wash,  but  to  a  much  greater  extent  on  the  Lincoln- 
shire than  on  the  Norfolk  coast.  The  process  of 
accretion  was  very  slow,  unless  assisted  by  artificial 
means.  The  marsh  when  formed  never  extended 
beyond  \  mile  from  tho  old  enclosure;  having 
attained  this  distance  the  growth  ceased,  the  ebb 
current  of  the  retreating  tide  being  then  sufficiently 
strong  to  carry  back  with  it  the  alluvial  matter  con- 
tained in  suspension.  The  first  formation  was  silt 
and  sand.  Warp  or  alluvial  soil  first  began  to 
deposit  at  12ft.  above  low  water.  When  the  surface 
rose  as  high  as  neap  tides  samphire  appeared ;  this 
was  succeeded  by  grass,  and  the  growth  of  the 
marsh  continued  until  a  height  was  reached  equal 
to  about  an  ordinary  spring  tide-  A  marsh,  under 
favourable  circumstances,  would  reach  a  stage  fit 
for  enclosure  in  about  thirty-five  or  forty  years. 
The  process  of  accretion  might  be  hastened  by 
placing  faggots  across  tho  foreshore  to  break  the 
force  of  the  water  and  so  assist  in  the  deposit  of 
warp,  and  by  inoculating  the  ground  with  sods  cut 
from  the  adjoining  marshes.  The  Crown  claimed  a 
right  over  all  these  foreshores.  The  principal  area 
of  the  land  having  risen  above  ordinary  high  water, 
the  Crown  had  no  longer  a  claim  on  it,  bnt  com- 
pensation had  to  be  paid  before  enclosure  for  the 
rights  over  the  creeks  and  low  places  by  which  the 
marshes  were  intersected.  These  claims  had  been 
settled  on  the  merits  of  each  particular  case,  several 
instances  being  given  of  the  terms.  The  value  of 
the  salt  marshes  for  feeding  Bheep  before  enclosure 
was  from  5s.  to  6s.  an  acre,  and  the  ralue  of  the 
freehold  i!20.  The  cost  of  enclosure  was  from  iJ15 
to  .£20  an  acre,  and  the  value  of  the  land  after 
enclosure  from  £b0  to  iJGO. 


PHYSICAL  SOCIETY. 

AT  the  meeting  of  this  Society,  held  so  April 
29— Prof.  Gladstone,  Vice-President,  in  the 
chair — the  Secretary  read  a  communication  from 
Sir  John  Conroy,  Bart. ,  on 

A  Simple  Form  of  Heliostat. 
The  defect  of  Fahrenheit's  Heliostat,  in  which  the 
beam  of  sunlight  is  deflected  by  a  mirror  moved  by 
clockwork  in  a  direction  parallel  to  the  axis  of  the 
earth ,  and  then  in  the  required  direction  by  a  fixed 
mirror,  consists  in  the  great  loss  of  light.  The 
author  substituted  two  silvered  mirrors  for  the  look- 
ing-glasses usually  employed,  and  he  has  shown 
that  the  loss  of  light  with  this  arrangement  is  less 
than  when  the  light  is  once  reflected  from  a  looking- 
glass. 

Mr.  S.  P.  Thompson,  B.A.,  B.Sc.,  then  made  a 
second  communication  on 

The  8o-called  "  Etheric  Force," 
and  described  some  experiments  which  he  has 
recently  made  in  the  Physical  Laboratory  at  South 
Kensington  on  the  subject.  The  name  was  given  by 
Mr.  Edison,  the  inventor  of  the  motograpa,  to  the 
sparks  obtained  when  a  conductor  is  presented  to 
the  core  of  an  electro-magnet,  the  coils  of  which  are 
traversed  by  an  intermittent  current.  The  resulU 
of  the  experiments  conducted  as  originally  described 
not  proving  satisfactory,  various  other  arrangements 
were  tried,  and  it  was  found  that  if  the  secondary 
current  from  an  induction  coil  be  used  instead  of  a 
current  direct  from  the  battery,  the  effects  are  much 
more  marked.  When  the  induced  spark  was  thus 
drainage  0^6  Fens  of  Lincolnshire  and  Cambridge-  I  diverted  either  wholly  or  partially  into  a  short  coil 
shire.and  the  lands  bordering  thtreon,  discharged  I  which  was  insulated  very  perfectly  from  the  core 
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inside,  a  spark  about  half  an  inch  in  length  which 
had  a  decided  effect  on  the  nerves  conld  be  drawn 
off  from  the  core,  and  this  was  sufficient  to  illumi- 
nate a  small  vacuum  tube.  The  spark,  however, 
does  not  exhibit  the  usual  signs  of  polarity.  It  was 
shown  by  observing  the  illumination  thus  produced 
with  a  rotating  mirror,  that  the  discharge  is  in 
reality  a  reciprocating  one,  each  spark  returning  on 
its  path  after  a  minute  interval  of  time.  Under 
certain  conditions  it  is  also  possible  to  charge  an 
electroscope  either  positively  or  negatively  by  means 
of  the  spark  ;  and  Mr.  Thompson  has  shown  that 
the  spark  ignites  a  jet  of  gas,  but  fails  to  deflagrate 
metallic  wire  or  ignite  guupowder.  From  the  above 
and  other  experiments,  which  will  be  exhibited  on  a 
future  occasion,  the  author  concludes  that  the  cause 
of  the  phenomena  is  obvious,  and  that  the  hypothesis 
of  a  new  force  is  unnecessary.  Prof.  McLeod 
referred  to  a  paper  on  the  same  subject  which  ap- 
peared in  the  Chemical  New*  of  April  28,  by  Messrs. 
Houston  and  Thomson.  Mr.  David  Ross,  B.A., 
inquired  the  tension  of  the  Leyden  jar  arrangement 
used  in  the  experiments ;  but  Mr.  Thompson 
pointed  out  that  it  would  be  very  difficult  of  determi- 
nation, on  account  of  the  rapid  change  of  the  spark 
from  positive  to  negative. 


THE  AMERICAN  NATIONAL 
ACADEMY  OF  SCIENCES. 

rriHE  spring  meeting  of  the  National  Academy  of 
-L    Sciences  opened  at  the  Smithsonian  Institute, 
in  Washington,  on  April  17.    Professor  A.  M. 
Mayer,  of  the  Stevens  Institute,  opened  the  proceed- 
ings with  a  paper  on  tuning  forks,  which  instru- 
ments are  now  largely  used  for  determining  short 
periods  of  time  by  means  of  apparatus  involving 
their  vibrations.    These  researches  are  vitiated  by 
errors,  regarding  which  little  is  known  ;  and  al- 
though instruments  have  been  constructed  to  indicate 
the  exact  measure  of  time  taken  by  the  forks  for 
their  vibration,  such  apparatus  has  not  been  accu- 
rate.   Professor  Mayer's  new  instrument  involves 
a  clock  pendulum,  which,  at  the  lowest  point 
of  its  path  touches    a    mercury   globule,  and 
so  completes  an  electric  current  to  a  fork  which 
describes  a  wave  line  on  a  revolving  cylinder, 
covered  with  smoked  paper.    When  tin-  electric 
spark  passes,  it  goes  through  the  paper.    Thus  the 
length  of  time  between  the  beats  of  the  pendulum 
is  measured  on  the  waved  line,  and  the  number  of 
wave*  is  the  number  of  tuning  fork  vibrations. 
Hence,  by  counting  the  number  of  waves  between 
eiich  spark  hole,  the  number  of  vibrations  in  a  given 
time  may  be  accurately  determined.    It  is  found 
that  the  effect  of  a  change  of  temperature  of  1°  U 
wiae  of  the  length  of  a  vibration  j  and  the  effect, 
therefore,  of  temperature  on  any  fork   may  be 
ascertained  by  multiplying  its  number  of  vibrations 
per  second  by  the  decimal  0  00004545.   A  difference 
of  10°  in  temperature,  during  the  use  of  a  tuning- 
fork  to  measure  the  velocity  of  a  projectile,  would  ob- 
viously make  a  serious  difference  in  the  record.  Gen. 
H.  L.  Abbott  read  a  paper  on  the  simultaneous 
ignition  of  large  numbers  of  fuses  in  mining  opera- 
tions.   The  essay  dealt  with  mathematical  points, 
and  involved  many  formula;,  but  resulted  in  a  rule 
which  has  been  reduced  to  practice,  bo  that  2,500 
fuses  can  be  fired  at  a  single  instant.    The  speaker 
said,  incidentally,  that  more  than  8,000  fuses  would 
be  simultaneously  exploded  to  blow  up  the  Hell  Gate 
excavations.    President  F.  A.  P.  Barnard  gave  a 
learned  exposition  of  the  theory  of  magic  squares, 
which  are  arithmetical  puzzles,  extremely  abstruse 
and  of  no  immediate  practical  value.  Professor 
Henry,  President  of  the  Academy,  in  reviewing 
scientific  progress,  said  that  it  was  contemplated 
to  conduct  a  series  of  new  experiments,  under  the 
auspices  of  the  Smithsonian  Institution,  to  determine 
accurately  the  rate  of  increase  of  the  earth's 
temperature  at  progressive  depths — also  new  in- 
vestigations on  the  velocity  of  light.    The  work  of 
weighing  the  earth  accurately  will  also  be  under- 
taken anew.     Professor  Mayer  also  read  a  second 
paper,  showing  how  certain  sounds  would  extinguish 
the  sensation  of  other  sounds ;  and  adduced  the  rule 
that,  while  low  sounds  cannot  extinguish  high  ones, 
tho  high  sounds  may  obliterate  low  ones.    This  fact 
is  of  great  importance  in  the  conduct  of  an  orchestra. 
The  conductor  regulates  the  players  according  to 
the  impression,  on  his  ear,  of  the  different  sounds  at 
the  place  where  he  stands.    But  what  may  be  par- 
feet  there  is  necessarily  imperfect  elsewhere  ;  and 
therefore,  at  greater  distances  the  high  sounds  may 
be  killing  the  lower  ones.  To  provide  the  best  music, 
the  conductor  should  locate  himself  in  the  middle  of 
of  the  room. 


SCIENTIFIC  NEWS. 


Jewellers  will  find  the  annexed  list  of  silver 
solders  of  considerable  practical  value :— Hard 
•older:  Pure  silver  10  parts,  copper  3J,  spelter  .J. 
Medium  :  Fine  silver  15,  copper  4,  spelter  L  Easy 
solder :  Fine  silver  14,  copper  44,  spelter  1  J.  Common 
hard  solder:  Fine  silver  12 J,  copper  6,  spelter  1}. 
Common  eaty  solder.-  Fiuo  silver  111.  copper  6i. 

1   s  are  £ 
No.  3, 


T\7"E  see  from  American  papers  that  Mr. 
"  "  Proctor's  lecturing  tour  in  the  United 
States  was  to  terminate  on  May  1st,  and  that 
he  was  expected  to  sail  for  England  on  May 
3rd.  The  New  York  Tribune  says  that  Mr. 
Proctor' b  tour  has  been  a  most  successful  and 
profitable  one.  During  his  first  trip  he  lec- 
tured 102  times,  and  this  year  he  has  delivered 
142 lectures.  He hasbeenasfarwestasNebraska, 
as  far  north  as  Minnesota,  as  far  south  as  Ken- 
tucky, and  as  far  north-east  as  New  Hamp- 
shire. The  same  paper  says  that  Mr.  Proctor 
is  much  pleased  with  the  workings  and  results 
of  the  American  system  of  lecturing,  and  hopes 
to  see  it  introduced  into  England.  We  should 
be  very  glad  to  publish  Mr.  Proctor's  thoughts 
on  the  subject  at  his  earliest  convenience.  A 
letter  from  Mr.  Proctor — the  last  we  expect  to 
receive  from  him  from  America  for  the  pre- 
sent— appears  in  another  part  of  our  impression 
to-day. 

The  first  number  of  the  Trade  Marks  Journal 
appeared  last  week,  and,  as  the  official  organ 
of  the  Trade  Marks  Registry,  it  has  been  much 
criticised.    It  is  well  printed,  and  so  far  serves 
its  purpose,  though  it  would  be  an  advantage 
if  the  marks  wero  printed  in  the  colours  in- 
tended to  be  used.    The  journal  is  to  be  con- 
tinued weekly,  and  even  at  that  rate  it  will 
take  a  very  long  time  before  all  the  marks  at 
present  in  use  can  be  published  ;  and,  as  the 
mistake  has  been  made  of  ruling  that  the  issue 
of  the  certificate  of  registration  shall  take  place 
within  a  certain  time  after  the  appearance  of 
the  advertisement,  instead  of  after  the  applica- 
tion, some  injustice  may  be  done.  The  reforms 
promised  at  the  Patent  Office,  which  we  men- 
tioned recently,  are  giving  rise  to  objections. 
The  attempt  to  economise  in  the  production  of 
theprinted  specifications  will  scarcely  be  carried 
out  as  proposed,  for  it  is  pointed  out  that  the 
drawings  are  now  sometimes  too  small — notably 
in  the  recent  case  of  Plimpton  v.  Malcolmson, 
when  judges  and  counsel  en- ployed  magnifying 
glasses  to  inspect  the  drawings.     The  present 
system  might  easily  be  altered  for  the  better 
by  employing  photo-lithography.  The  printed 
drawings  might  then  be  perfect  facsimiles  of 
the  originals,  and  save  the  tracing  now  done 
by  a  staff  of  assistants.     The  patentee  could 
supply  coloured  drawings  if  he  pleased,  but  it 
would  be  necessary  that  one  should  be  a  simple 
line  drawing,  as  the  majority  of  specifications 
now  are.   The  classification  of  the  trade  marks 
will  evidently  afford  the  agents  and  the  officials 
some  amount  of  consideration,  and  in  the  first 
number  of  the  journal  there  are  evidences  of 
the  confusion  that  may  be  expected.  Happily 
the  miscellaneous  clasB  is  a  large  refuge.  The 
new  clerk  to  the  commissioners  has  apparently 
enough  to  do  to  keep  the  Trade  Marks  Regis- 
tration smoothly  going  without  upsetting  the 
minor  details  of  the  Patent  Office. 

It  is  worthy  of  note  here  that  for  the  consti- 
tution of  tho  Money  Orders  Commission  the 
Government  has  gone  outside  of  the  Civil  Ser- 
vice, and  selected  such  men  as  Mr.  Moore  (of 
Copestake.  Moore,  and  Co.),  who  will  bo  chair- 
man, Mr.  F.  May,  the  cashier  of  the  Bank  of 
England,  and  one  of  the  managers  of  the 
London  and  Westminster  Bank. 


At  the  meeting  of  the  Society  of  Public  Ana- 
lysts last  week  a  paper  by  Mr.  Pattinson  was 
read  in  which  the  author  called  attention  to 
the  fact  that  a  sample  of  milk  taken  from  a 
cow  in  which  a  veterinary  surgeon  could  not 
detect  any  external  symptoms  of  disease  con- 
tained an  abnormal  quantity  of  common  salt, 
with  a  greatly  reduced  percentage  of  solid 
matter.  The  milk  wrs  undoubtedly  a  "  genu- 
ine "  sample,  but  much  below  the  normal 
quality,  and  the  cow  was  probably  suffering 
from  some  internal  disease. 

The  year  187(5  promises  to  be  as  prolific  of 
new  planets  as  1875.  Already  six  have  been 
discovered,  the  latest  on  April  26,  by  M.  Per- 
rotin,  at  Toulouse,  being  No.  1G3. 

Prof.  Huxley  has  again  taken  Prof.  Wyville 
Thomson's  place  at  Edinburgh,  and.  although 
the  latter  is  daily  expected  home  in  the  Cluil- 
lenger,  will  finish  the  session,  thus  giving  Prof. 


At  the  class  on  May  2  nearly  500  student 

assembled  in  the  room  and  listened  to  a  cha 
racteriatic  lecture  on  the  principles  of  mor 
phology,  a  Btudy  of  which.  Prof.  Hvule, 
said,  disclosed  the  fact  that  all  animals  wer 
built  on  the  same  fundamental  plan,  and  th« 
the  differences  between  them  resulted  from  th 
complications  which  were  produced  in  th 
course  of  their  development.  At  the  close  o 
lecture  Prof.  Huxley  said:  "If  they  looked  a 
the  history  of  science,  which  was  very  instruc- 
tive, they  would  see  that  the  human 
had  not  advanced  always  by  being  right 
or  being  right  at  once.  The  way  it  had 
advanced  was  by  some  one  being  wrong :  son 
clear.headed  person  got  an  idea  with  a  certain 
basis,  and  he  tried  to  work  it  out  and  to  put 
before  the  public,  and  to  hold  that  it  could  no 
be  wrong,  and  then  somebody  tried  to  oppose 
it,"  This  commendation  of  the  theorists 
doubtless  be  quoted  by  the  paradoxers 
hvpothesis-makers,  and  appropriated  to  their 
own  "  works." 

Prof.  Jevons,  in  the  Fortnightly,  asks  how  it 
is  that  people  who  can  scarcely  bear  the  won 
vivisection  maim  without  compunction  rabbit 
and  birds ;  and  how  it  is  that  a  bull-fight  i 
I'onsi, ,1  cniel,  while  a  fox-hunt  is  called  i 
manly  pastime.  These  and  similar  questi 
have  been  asked  before,  but  have  not  been 
satisfactorily  answered.  That  they  remain 
unanswered  does  not  excuse  the  viviBectioniat. 

At  the  general  meeting  of  the  Institution 
Mechanical  En  ginoers,  amongst  the  other  pn  pen 
read  was  a  valuable  one  by  Mr.  Fletcher  on 
"  Lancashire  Boiler,."  of  which  we  shall  endea- 
vour to  give  an  account  in  our  next. 

According  to  Engineering  the  first  steam 
that  crossed  the  Atlantic  was  H.M.S.  Rhada- 
ni  an  thus,  which  in  April  1833  was  taken 
Jamaica  by  Captain  (now  Admiral)  George 
Evans.  This  date  is  6  years  before  the  voyage 
of  the  Sirius,  and  some  months  before  that  of 
the  Royal  William,  for  which  latter  vessel  the 
honour  of  being  the  pioneer  has  only  recently 
been  claimed. 

The  exhibition  of  scientific  apparatus  a'. 
South  Kensington  will  be  opened  to  the  public 
on  Monday  next,  the  15th  inst.  Entering  at 
the  south-east  entrance  in  the  Exhibition-rood 
the  exhibits  will  be  found  in  the  following 
order : — On  the  ground  floor  Educational  Collec- 
tions, Applied  Mechanics,  Naval  Architecture 
and  Marine  Engineering.  Lighthouse  Appara- 
tus, Magnetism  and  Electricity,  Arithmetic 
and  Geometry,  Measurement,  Astronomy  and 
Meteorology  ;  on  the  upper  floor,  Geography, 
Geology,  and  Mining.  Biology,  Chemistry, 
and  Light,  Heat,  Sound,  and  Molecular 
Physics. 

The  81-ton  gun  has  now  been  fired  with  as 
much  as  3001b.  of  powder,  the  resulting 
velocity  being  1,49  H't.,  and  1.540ft.  per  second 
in  two  rounds,  with  pressures  in  the  powder 
chamber  of  22  and  22  6  tons  per  square  inch. 
The  gun  is  to  be  bored  out  still  larger. 

The  Pennsylvania  Steel  Co.  have  caft  the 
largest  steel  ingot  ever  moulded  in  America, 
and,  as  they  claim,  equal  to  any  made  in  Eng- 
land. The  solid  entente  are  100,000  cubic 
inches,  weighing  25,O00lb.  It  is  for  the  Ex- 
hibition. 

The  geologist  of  the  Union  Pacific  Railway 
says  that  in  Wyoming  Territory  there  are  two 
soda  lakes,  one  of  which  covers  about  200 acre*. 
The  other,  which  is  about  3J  acres,  during  the 
greater  part  of  the  year  is  a  concrete  mass  of 
carbonate  of  soda  cry  stals,  fully  equal  in  quality 
to  the  imported  article. 

Phyllocyanin,  the  blue  principle  of  the  Irw 
and  the  violet,  is  stated  by  Sig.  G.  Pellagri  to 
be  a  most  delicate  test  for  alkaline  reactions. 

Dr.  Virson,  of  Padua,  asserts  that  the  hatch- 
ing of  silkworm  eggs  of  a  " suitable"  age  may 
be  accelerated  by  ten  or  twelve  days  by  ex- 
posing them  to  a  negative  current  from  a  HolW 
machine  for  8  or  10  minutes.  It  is  suggested 
that  a  similar  result  would  follow  with  other 
eggs. 

In  the  current  number  of  the  Revue  dtt  D"" 
MomUs   M.    Blanchard    has  an  interesting 
article  on  "The  Physiology  of  the  Voice 
discussing,  successively,  the  construction  of  tho 


Thomson  time  for  recreation  after  his  voyage,  vocal  apparatus,  the  mechanism  of  pronuueia- 
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tion  of  vowels  and  consonants,  and  the  rela- 
tion of  speech  to  hearing,  the  phenomena  of 
singing,  and  the  organs  of  voice  in  the  lower 
animals.  There  is  also  a  paper  on  "  M. 
Mouohot's  Recent  Industrial  Applications  of 
Solar  Heat,"  by  M.  Simonia  ;  and  M.  Merman 
give*  an  account  of  the  recent  development  of 
the  German  navy. 

The  French  Academy,  at  a  recent  meeting, 
elected  the  veteran  naturalist,  Von  Baer,  as 
Foreign  Associate,  in  room  of  the  late  Sir 
Charles  Wheatstone.  The  other  candidates 
were  Sir  W.  Thomson,  Prof.  Bunson,  and  Prof. 
Stokes.  Yon  Baer  studied  medicine  in  the 
Russian  University  of  Dorpat  in  1810 — 14,  and 
afterwards  in  Wurzburg  (Germany).  In  1817 
be  was  appointed  Professor  of  Zoology  in 
Kunigaberg,  and  in  1831  was  called  to  St. 
Petersburg,  where  he  continues  to  be  one  of 
the  most  important  members  of  the  Russian 
Academy,  and  has  obtained  several  high  dis- 
tinctions. As  a  naturalist  ho  has  especially 
occupied  himself  with  the  subject  of  embry- 
ology, and  to  his  laborious  investigations  we 
owe  several  most  valuable  discovories  in  regard 
to  the  development  of  organic  bodies.  At  one 
time  he  made  a  voyage  of  exploration  along 
the  northern  shores  of  Russia  from  Archangel 
to  Novaya  Zemblya,  and  subsequently  pub- 
lished a  minute  description  of  those  regions, 
and  of  their  peculiar  animals  and  plants. 

M.  Bertot,  of  the  Paris  Academy,  has  just 
mad*  known  a  simple  method  of  taking  im- 
pressions of  plants,  requiring  only  a  large 
sheet  of  paper,  some  olive  (or  other)  oil,  black- 
lead,  ashes,  and  resin  (or  colophony).  The 
paper  is  first  lightly  oiled  on  one  side,  then 
folded  in  four  so  that  the  oil  may  filter  through 
the  puree,  and  the  plant  may  not  come  into 
direct  contact  with  the  liquid.  The  plant  is 
placed  between  the  leaves  of  the  second  fold- 
ing, and  in  this  position  pressed  (through 
other  paper)  all  over  with  the  hand,  so  as  to 
make  a  small  quantity  of  oil  adhere  to  its  sur- 
face. Then  it  is  taken  out  and  placed  care- 
fully on  white  paper  -,  another  sheet  is  placed 
above  (since  two  impressions  can  be  taken), 
and  the  plant  is  pressed  as  before.  On  now 
removing  it  an  invisible  image  remains  on  the 
paper.  You  sprinkle  over  this  a  quantity  of 
black-lead  (or  ashes,  4c),  and  distribute  it  in 
all  directions,  as  in  applying  Band  to  writing ; 
the  image  then  appears  in  all  its  parts.  With 
an  assortment  of  colours  the  natural  colours 
of  plants  may  be  reproduced.  To  obtain  fixity, 
resin  is  added  to  the  black  lead  (previously)  in 
equal  quantity ;  the  impression  is  fixed  when 
it  is  exposed  to  a  heat  sufficient  to  melt  the 
resin. 

The  degree  of  cold  which  a  hen's  egg  can 
bear  without  losing  its  power  of  development 
has  lately  been  investigated  by  M.  Colasanti. 
Having  first  observed  that  salt  water  at  ordi- 
nary temperature  did  not  affect  the  develop- 
ment of  eggs,  he   buried  some  eggs  in  a 
freering  mixture  of  ice  and  ordinary  salt.  Of 
any  three  or  four  treated  thus  one  or  other 
always  breaks  its  shell ;  and  the  contents  both 
of  these  and  of  the  unbroken  ones  were  found 
solidly  frozen.    After  remaining  one  to  two 
hours  in  the  mixture  (the  temperature  of  which 
quickly  went  down  to  —  T  to  -  10°  for  30  to 
40  minutes,  rising  again  to  —  4°,  or  —  5°  by 
the  end  of  the  Becond  hour),  the  unbroken  eggs 
were  taken  out,  washed  and  dried,  and  placed 
in  the  hatching  oven,  having  a  temperature 
between  36°  and  40" ;  and  after  ten  days  they 
were  examined.     In  every  case  a  normal 
embryo  was  found  to  be  developed,  without  the 
least  trace  of   anomaly.     They  were  in  all 
leapects  like  the  normal  embryos  of  eggs  that 
had  been  placed  in  the  hatching  oven  without 
previous  exposure  to  cold.    M.  Colasanti  re- 
marks that  the  fact  is  in  harmony  with  a  large 
number  of  other  natural  history  facts,  which 
altogether  show  that  the  germs  of  organisms 
possess    a    considerably    greater    power  of 
resistance  than  the  completed  organisms  them- 
selves. 

A  remarkable  Burgical  ease  has  juBt  been 
described  to  the  French  Academy  by  M.  Labb6. 
A  youth  of  18,  who  sometimes  amused  his 
friends  by  pushing  a  fork  into  his  throat,  on 
one  occasion  let  go  his 


catch  it  were  in  vain.  It  soon  went  deeper, 
and  there  were  signs  of  asphyxia,  but  the 
youth  was  ere  long  relieved  by  its  passing  into 
the  stomach.  He  went  about  with  it  for  some 
six  months,  suffering,  at  intervals,  extreme 
pain,  but  at  other  times  pursuing  his  usual 
occupation.  At  length,  however,  the  Buffering 
was  so  great  that  an  attempt  at  extraction 
seemed  imperative ;  and  M.  Labb6  undertook 
it.  He  first  tried  caustics,  but  unsuccessfully ; 
and  he  then  had  recourse  to  incision.  The 
operation  succeeded,  and  the  fork  was  removed. 
M.  Labbe  took  great  precautions  in  the  way  of 
determining  very  exactly  the  points  to  be 
attacked,  fixing  the  stomach  to  the  abdominal 
walls  before  opening  it,  and  employing  a  very 
thick  layer  of  collodion,  after  operation,  so  as 
to  render  immoveable  the  abdominal  walls  and 
the  digestive  tube,  subjecting  them  at  the 
same  time  to  strong  compression.  The  patient 
rapidly  revived,  and  on  the  fifth  day  was  able  to 
take  his  ordinary  diet.  The  fistula,  or  aperture 
remaining  is  hardly  so  large  as  to  allow  the 
entrance  of  the  little  finger. 

During  the  year  from  September,  1874.  to 
end  of  August,  1875,  two  German  observers. 
MM.  Fittbogen  and  Haesselbart,  made  daily 
determinations,  in  Dahme.of  the  carbonic  acid 
in  the  atmosphere ;  each  time  making  30  litres 
of  air  from  a  height  of  85  metres  above  the 
ground,  stream  through  an  absorption  ap- 
paratus during  5  hours,  and  then  measuring 
the  CO..  The  average  number  they  obtained 
is  3  34  vols,  per  1,000  vols,  of  air.  This  result, 
at  Dahme,    and   that   obtained  by  another 
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[We  in  not  hold  ouruhf  rotpemMle  Jor  '*«  Ofiniona  of 
our  earreovonelenU.  The  Editor  retpeetJuUy  reqaeeU  that  alt 
(xmrn'micatwriM  should  be  drawn  up  a>  briefly  a*  poetMe.  J 

A II  communication*  thnuli  bo  addreaed  to  the  Editor  of  the 
KsausB  .VfcCHAMc,  81,  Toviotock-rtrort,  Covmt-aardtn, 
V.C. 

All  Cheque'  and  Post-office  Order i  to  b«  mado  payable  to 

J.  P4S8M0KK  BdWAHUS. 

In  orier  to  facilitate  reference,  Correrpemdent*,  wke* 
epeakmg  of  any  Letter  previouely  inserted,  vriU  obligo  by 
mentioning  the  number  of  the  Letter,  a*  toll  at  the  page  on 
mhioh  it  appear: 

"  I  wonld  have  everyone  write  what  be  knows,  and  as 
enrich  as  he  know*,  but  no  more  ■  and  that  not  in  this 
only,  but  in  all  other  subjects:  For  such  a  person  may 
have  some  particular  knowledge  and  experience  of  the 
nature  of  snch  a  person  or  turn  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  clntter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  pbysioks  :  a  vice 
from  whence  great  inconveniences  derive  their  original. 
— Montaigne' i  Esea\ji. 


ASTRONOMICAL  WORK  (to  "W.  C.  E.") 
— OBSCURITY     NOT  NECESSARILY 
EVIDENCE  OP  PROFUNDITY— SWIM- 
MING IN  DEEP  WATERS— VOLUME 
OP  CYLINDRIC  UNGULA— VIVISEC- 
TION— AN  UNWISE  JUDGE. 
[10881.]—"  W.  C.  E."  Hotter  10590,  p.  6G5)  wonld 
make  my  remarks  on  astronomical  work  and  workers 
ns  one-sided  aa  I  considered  his  own  statement  to  be. 
He  took  five  persons  who  had  worked  with  great  suc- 
cess in  a  particular  department  of  mathematical 
astronomy,  and  spoke  of  their  work  as  surpassing  in 


importance  that  of  all  other  workers  in  astronomy, 

observer  at  Gottingen— two  places  with  about  almost  as  though  other  departments    and  other 

the  same  degree  of  latitude  and  distance  from  branches  of  the  science  had  uo enstoncP.  If*""* 

the  sea-agSe  closely ;  but  they  differ  some  ^                    £2£  WwES 

what  from  the  number  obtained  at  Rostock  °« couwmp  ^  ^  hihoro*al?  astronomical 

(2  92)  ;  which  is  explained  by  the  influence  of  h£Dch  o(  workj  ^  morG  important.    This  may  be 

the  sea,  in  virtuo  of  ite  absorption  of  CO-j,  on  a  matter  0f  opinion ;  but,  whether  I  am  right  or 


the  proportion  of  this  gas  in  the  air. 

It  is  well  known  that  the  passage  of  a  body 
from  the  liquid  state  to  the  solid  is  accompa- 
nied with  liberation  of  heat ;  and  it  is  not  sur- 
prising that  the  same  should  occur  in  coagula- 
tion of  blood.  M.  Lepine  has  been  making 
exact  experiments  on  this.  He  has  demon- 
strated that  the  temperature  of  the  blood  of  a 
dog,  about  4  minutes  after  it  has  been  taken 
from  the  artery,  presents  an  elevation  of 
several  tenths  of  a  degree  (generally  more 
than  one  degree),  for  about  4  minutes,  and 
then  the  blood  cools  progressively.  At  the 
first  moment  of  fall  of  the  mercurial  column, 
one  may  assure  oneself,  by  drawing  the  thermo- 
meter from  the  vessel,  that  the  blood  is  com- 
pletely coagulated.  Considering  the  small 
quantity  of  fibrin  contained   in   the  blood 


relatively  to  the  whole  mass  of  the  liquid.  M. 
Lepine  is  disposed  to  doubt  whether  the  heat 
observed  is  due  solely  to  the  physical  pheno- 
menon of  change  of  state  of  the  fibrin  ;  and  in 
some  cases  the  heat  observed  was  very  small, 
almost  nil.  He  thinks  the  phenomenon  rather 
one  of  a  chemical  order. 


wrong  (a  point  abont  which  opinions  would  not 
widely  differ,  I  think),  I  certainly  cannot  bo  charged 
with  speaking  of  observational  astronomy  as  though 
all  other  departments  were  worthless.  In  passing  I 
may  remark  that  there  is  a  note  somewhere  in 
my  "  Essays  on  Astronomy  "  (I  think  it  is  a  note 
on  one  of  the  first  three  essays,  and  am  almost  sure 
it  is  on  the  third)  presenting  my  views  on  that  point 
—views  not  unlike  those  of  "  W.  C.  E."  in  the 
main.  So  far  as  the  work  of  Hansen  and  Delaunay 
is  concerned.  I  should  not  weigh  its  value  with  any 
reference  to  the  department  of  astronomical  mathe- 
matics to  which  it  belonged,  but  simply  in  itself ; 
and  I  must  admit  I  do  not  find  that  importance  in 
Bome  recent  refinements  and  developments  of  the 
lunar  theory  which  they  seem  to  possess  in  the  eves 
of  some  students  of  science.  I  do  not  care  what 
"  intellectual  effort "  they  may  have  required  for 
1  their  production,"  or  how  few  there  may  be  who  can 
,   understand  them.   I  could  cite  papers  by  Cayley. 


Utilising 
Harrisburg 
of  coal  dust 


Coal   Dust.  —  The  Chronicle,  of 


Sylvester,  Pierce,  and  others,'  which  have  required 
intense  mental  effort  for  their  production,  and  which 
not  fifty  living  men  have  understood,  or  cared  to 
understand  or  master,  but  which,  nevertheless,  no 
one—certainly  not  their  authors— would  cite  as 
among  the  great  achievements  of  modern  science.  It 
would  be  impossible  for  any  living  man  to  match  by- 
mental  effort  tho  blindfold  chess-play  of  Paul 
Morphy— and  there  arc  not  fifty  living  men  who  can 
appreciate  thoroughly  his  chess  strategy— but  we  do 


,  says  :— "The  problem  of  the  utilisation  not  rank  his  chess  labours  among  great  scientific  re- 
...ot  seems  to  be  in  a  fair  way  of  solution.  |  8earches.  Take  the  exact  outcome  of  Hansen  s  labour 
The  trouble  has  always  been  that  it  would  not  burn  or  Delannay*s,  and  we  can  judge  of  its  value.  In 
because  it  was  too  compact  and  would  smother  B0  doing,  we  may  fairly  take  into  account  the  diffi- 
ratherthan  ignite.  For  fifty  years  that  has  been  cujt  of  tbe  inquiry;  but  this  difficulty  must  not 
the  one  great  impediment,  and  scientists  could  not   »m  onr  goie  test  0f  the  merit  of  those  mathe- 

*  maticians'  labours.  The  difficulty  of  understanding 
their  exDOsition  of  their  own  work,  in  so  far  as  it 


overcome  it.  Finally,  however,  Superintendent 
Wotton,  of  the  Reading  Railroad,  thought  of  intro- 
ducing a  steam  blast  through  the  coal  from  the 
bottom  in  the  hope  of  penetrating  the  mass  and 
supplying  plenty  of  air.  He  built  a  furnace 
specially  for  it  and  placed  it  under  a  stationary 


coal  dust  problem.  It  burned  freely  and  threw  out 
an  immense  heat.  The  oldest  dust  was  used  to  bc© 
if  it  possessed  burning  qualities,  and  it  was  found 
that  it  consumed  freely  the  same  as  the  best  coal. 
It  was  next  tried  in  the  furnace  of  a  loeomotrve 
ensine,  and  was  found  to  burn  equally  well.  The 


their  exposition 

arises  from  tbe  difficulty  of  the  subject,  may  be 
admitted  as  a  criterion  (valeat  quantum  ralen 
debet) ;  but  in  ninety-nine  cases  out  of  a  hundred 


■'if.  .ii    i  in-  .  --^  

anv  evidence  of  profundity  of  thought. 

It  is  a  pity  Mr.  Slagg  and  some  others  who  nave 
written  about  swimming  in  deep  and  shallow  water 
have  not  studied  the  laws  of  hydrostatics  before 
venturing  to  theorize.  It  is  not,  indeed,  a  matter 
of  much  moment  that  they  should  adopt,  erroneous 


coal.   This  is  regarded  as  a  great  revolution  in  the 
coal  and  iron  country,  because  it  transforms  at 
,  Vast  1,000,000  tons  of  heretofore  useless  coal  dust 
hold  ot   it  (being  ■  into  (l  fuel  worth  at  the  very  least  oue  dollar  per 
•tutted  by  some  pleasantry).    The  fork  was  <on,  and  provides  a  way  to  consume  all  coal  dust 
buried  deeply  in  the  pharynx,  and  all  efforts  to  I  that  may  come  to  the  surface  in  the  future." 


other  day,  when  the  wind  was  blowing  at  the  theories  •  but  when  they  announce  their  theories 
velocity  of  forty  miles  an  hour,  a  coal  dust  burning  BC00mpaniment  of  much  false  reasoning 

engine' took  up  a  train  of  one  hundred  cars  through  .  Aq  harm_f0r  not  only  are  erroneous  ideas  thus 
the  valley  with  the  same  easo  and  with  as  little  }  ,  abroad  but  our  readers  are  taught  to  be  di«- 
loW  as  an  engine  burning  the  very  best  anthracite  \  gjgj  f  idea8  promulgated  in  these  columns.  It 


„  rather  a  strange  mistake  of  Mr.  Slagg*s  to 
ascribe  the  supposed  greater  ease  of  swimming  in 
deep  water  to  the  smaller  attraction  of  gravity  at 
the  surface  of  a  deep  sea.  It  a  quite  true  the 
attraction  is  less,  as  is  shown  by  Mr.  Siemens 
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ingenious  instrument,  and  also  by  the  smaller 
barometric  pressure  at  the  sea-level  in  the  southern 
temperate  tones  (dealt  with  in  the  same  sense  in  my 
article  on  the  low  barometer  of  Antarctic  seas,  in 
the  second  seris  of  "Light  Science  for  Leisure 
Hours  ").  But  Terr  little  consideration  is  required 
to  show  that  the  diminution  of  gravity  would  be 
•luite  insufficient  to  produce  any  appreciable  change 
in  the  effort  required  for  swimming.  Take,  for 
instance,  the  weight  of  the  swimmer  before  immer- 
sion, or  the  weight  of  the  displaced  water,  at  2001b. 
—the  depth  of  the  sea  at  1 -4000th  part  of  the  earth's 
radius,  or  nearly  a  mile ;  and,  since  the  diminu- 
tion of  gravity  will  be  greater  according  as  the 
•stent  of  the  sea  is  greater,  let  us  imagine  the  sea 
to  extend  over  the  entire  surface  of  the  earth— so 
will  the  diminution  at  least  not  fall  short  of  its  full 
Talue.  Take  the  mean  density  of  the  solid  crust  of 
earth  at  8},  that  of  the  whole  earth  at  5*.  that  of 
sea- water  at  1.  Then,  calling  gravity  at  the  earth's 
solid  surface  g,  and  neglecting  the  effects  of  com- 
pression and  rotation,  we  have : — 

Attraction  caused  by  sea-shell  a  mile  deep  '.  g 
rol.  of  shell :  5}  vol.  of  earth. 

Attraction  caused  by  solid  crust  a  mile  deep  '.  g'.l 
2i  rol.  of  shell :  5*  voL  of  earth. 

Whence  ezoess  of  latter  attraction  over  former  :  g 

::  If  rol.  of  shell :  54  rol.  of  earth  ::  \  .  i£ 

11    4»B»  4  4000 

:     •  —3 —  where  B  is  the  earth's  radius,  or  : : 

21  : 88,000. 

So  that  the  actual  diminution  of  the  weight  of  a 
man's  body  (2001b.,  say) — i.e.,  of  the  volume  of 
displaced  water— is  less  than  1 -4000th  part  of  the 
body's  weight,  or  less  than  the  20th  part  of  an 
ounce.  This,  of  course,  is  the  diminution  of  the 
body's  apparent  weight  as  unimmersed.  When 
immersed,  the  whole .  weight  is  supported  by  the 
water,  whether  deep  or  shallow,  except  when,  in 
swimming  badly,  a  man  forces  the  body  to  rise 
above  the  flotation  level,  during  which  effort  the 
portion  so  raised  is  sustained  against  the  action  of 
gravity.  At  such  times  the  weight  of  that  portion 
only  which  is  railed  above  flotation  level  has  to  be 
considered,  and,  at  the  surface  of  a  wide  expanse  of 
water  a  mile  deep,  that  portion  weighs  less  only  by 
about  l-4000th  part  of  its  own  weight  than  in  shallow 
water.  Bnt  a  more  serious  misapprehension  of  the 
laws  of  hydrostatics  is  indicated  in  the  passage 
where  Mr.  Ohas.  Slagg  expresses  his  doubt  whether 
ships  draw  the  same  depth  of  water  at  sea  as  in 
harbour.  The  variation  in  the  action  of  gravity 
would  not  in  any  case  affect  the  amount  of  immer- 
sion, even  if  the  variation  were  very  much  greater 
than  it  is-  For,  if  a  body  of  mean  density,  f,  and 
volnme  V,  is  floating  in  a  fluid  of  density  fl,  the 
volume  V1  of  the  immersed  portion  of  the  floating  body 

=  £1 V,  whatever  the  attraction  of  gravity  may  be. 

It  does  not  seem  to  me  very  useful  to  give  solu 
tions  of  problems  like  501,  suoh  as  Bin-Andak's, 
on  p.  82.  The  formula  for  the  volume  of  a  cylindric 
ungnla  should  have  been  established,  I  think,  not 
taken  directly  from  the  books.  _  At  least,  the  pro- 
blem seems  utterly  wanting  in  interest  and  value 
unless  that  is  done.    The  problem,  as  stated,  re- 

?iuired  only  the  determination  of  an  nngula,  having 
or  base  half  the  base  of  cylinder,  and  this  is  a  very 
simple  matter.  Thus  let  C  F  B  D  be  the  ungula, 


Volume  of  cylinder  -»  3  »  r3.  Therefore  ratio  of 
ungula  to  cylinder  =  £  =  ^^1^. 

But  to  the  student  of  mathematics  the  chief  in- 
terest of  this  problem  resides  in  the  fact  that  the 
expression  for  the  cylindric  ungnla,  on  half  base  of 
cylinder,  is  independent  of  »,  and  what  he  would 
chiefly  care  to  see  would  be  a  proof  indicating  the 
reason  of  this  circumstance.  This  may  readily  be 
given  as  follows : — 

Let  G  C  D  B  be  an  nngula  having  a  very  small 
height  G  B  =  v,  and  let  F  B  =  h.  Then,  since 
every  vertical  ordinate  of  the  ungula  PCDB  is 
divided  by  the  plane  C  G  D,  so  that  total  ordinate  is 
to  part  within  nngula  C  G  B  D,  as  h  to  r,  it  follows 
that 

Vol.of  CFDB:vol.of  CGDB  r.hlr.  (i.) 

But  in  the  limit,  when  *  is  small  enough,  the 
ungnla,  CGDB,  may  be  regarded  as  a  sectorial 
slice  of  the  sphere  A  G  B,  having  A  O  B  as  dia- 
meter ;  and,  therefore. 

Vol.  of  C  G  D  B  :  vol.  of  sphere  A  G  B  : :  G  B  : 
circ.  BG  A  E  ::  v  :  2»r.  (it.) 

Hence,  from  (i)  and  (it),  it  follows  that 
Vol.  of  ungula.C  F  D  B  :  vol.of  sphere,  A G  B  ::  h 

:2*r-  l  ^ 

That  is,  vol.  of  ungnla,  C  F  D  B  -  **T  . 

2hr*  3 


O  B  -  r,  B  F  -  3r,  O  E  -  x,  and  let  p  q  Q  P  be 
an  elementary  slice  of  the  ungula,  taken  perpen- 
dicular to  base.  Then  volume  of  slice  P  Q 
-2Pp.  vV-^.d*. 

Therefore,  volume  of  ungula  =  ?f'3x .  vV  —  xJ 
dx  -  2r»,  because  fi  Srr-  ffdx  ~i  (r»  -  z*)J. 


h_ 


When  h  =  3r,  as  in  the  problem,  we  have 
Vol.  of  ungula  =*  2  r3,  as  before. 

'« E.  J.  P."  Getter  16670.  p.  67)  gets  a  trifle 
wearisome,  and  I  can  spare  Utile  space  to  answer 
him.  Of  course  my  letter  (p.  9)  was  not  intended 
for  a  "  scathing  denunciation,"  as  he  supposes.  It 
simply  explained  my  position,  and  renewed  my  pro- 
test against "  E.  J.  P.'s  "  ill-considered  attack  upon 
men  tike  Huxley  and  Darwin.  One  so  ready  as  he  to 
attack,  and  even  to  denounce,  such  men  should  not 
be  too  quick  to  grow  angry  if  expostulated  with. 
Certainly  my  expostulation  was  gentle  enough,  as 
was  my  explanation  when  he  tried  to  extend  the 
same  kind  of  rebuke  to  myself  which  he  had  applied 
to  our  great  naturalists.  For  the  rest  let  me  remark 
that  nine-tenths  of  hi-*  la*t  letter  have  no  pertinence 
whatever  to  anything  that  I  have  said.  I  have  not 
contemned  emotion.  I  never  assnmed  a  judicial 
attitude  (that  was  what  "  E.  J.  P."  attempted).  I 
have  not  accused  him  of  "arrogant  pretension, 
mischief-making,"  and  the  rest.  I  used  a  right 
which  I  possess,  in  common  with  every  one  of  the 
readers  of  the  EnqlishJMechanic,  to  express  my 
opinion  of  statements  made  in  these  columns. 
"  Goodness  bless  the  man,"  as  Mrs.  Gamp  would 
say  (I  beg  her  pardon,  I  see  this  elegant  expression 
is  "  E.  J.  P.'s  '),  does  he  suppose  we  must  all  be 
silent  when  Sir  Oracle  (the  dogs'  Sir  Oracle)  has 
spoken  ?  •  There  is,  by  the  way,  something;  rather 
illogical  in  his  remark  that  he  has  accepted  a  brief 
for  the  dogs,  seeing  that  no  one  can  eithenaccept  or 
refuse  what  has  never  been  offered.  He  is  similarly 
illogical  in  concluding  that,  because  I  have  not 
maintained  that  in  extreme  oases  vivisection 
justifiable,  I  assert  the  contrary.  There  are  many 
things  we  do  not  maintain  which  yet  we  do  not  deny, 
or  may  even  regard  as  probable.  Were  it  not  that 
offering  "  E.  J.  P."  advice  seems  to  anger  him,  I 
should  have  suggested  that  an  advocate  who  desires 
to  maintain  a  cause  successfully  will  be  none  the 
worse  for  a  little  logic  He  advises  me,  by  the 
way,  "to  restrain  that  morbid  sensibility  which 
sees  a  sneer  where  no  sneer  was  intended."  I  do 
not  think  I  am  troubled  with  that  kind  of  sensibility , 
but  I  will  frankly  admit  I  may  in  this  case  have  been 
deceived.  If  any  one  else  had  said  he  "admired" 
my  judicial  calmness  and  so  forth,  going  on  imme- 
diately to  show  that  he  did  not  in  the  feast  admire 
it,  but  was  "  riting  sarkastic,"  I  should  have  been 
right  in  inferring  that  a  sneer  was  intended  ;  but 
with  one  who  uses  language  so  loosely  as  "  E.  J.  P." 
such  a  conclusion  was  perhaps  unsafe. 

"  E.  J.  P."  will  excuse  me  if  I  decline  to  treat 
more  of  this  subject 
The  letter  by  "  A  Practical  Astronomer  "  (10565, 

ft.  659)  calls  for  a  word  or  two  of  comment.  I  have 
ollowed  with  considerable  interest  the  remarks  by 
"F.  B.  A.  S."  on  Mr.  C.  Frodsham's  original 
question,  and  sequent  impertinencies,  culminating 
at  last  in  a  direct  charge  of  untruthfulness.  Correct 
in  both  parts  of  his  reply  (for  whatever  the  tables 
possessed  by  "A  Practical  Astronomer"  may  be, 
they  cannotpossibly  be  such  as  were  in  question), 
"  F.  R.  A.  8."  bore  patiently  the  inuendoes  thrown 
out  by  Mr-  Frodsbam,  doubtless  regarding  them 
justly  as  the  results  of  ignorance,  until  the  last 
insult,  when  "  F.  B.  A.  S."  dismissed  the  contro- 
versy with  suitable  expressions  of  contempt  for  his 
opponent's  ill  manners.  These  being  the  facts  of 
the  case,  the  remarks  of  "  A  Practical  Astronomer  " 
on  the  warmth  of  the  "  discussion  "  (save  the  mark  !) 
are  altogether  out  of  place,  and  addressed  as  they 
are,  in  part,  to  the  most  valued  correspondent  of 
your  pages  by  one  comparatively  unknown,  seem  to 

me  to  savour  of  ;  any  way,  they  are  ill-advised 

and  misapplied.  Blond.  A.  Proctor. 

Springfield,  Mass.,  April  25, 1876. 


THH  INCLINATION  OF  THE  EABTH'3 
AXIS— THE  MOON'S  ATMOBPHBBB- 
008M.0QONY. 

[10882. J— IK  answer  to  "  Alpha  Omega"  (10786) 
I  have  given  a  reason  why  the  inclination  of  the 
earth's  axis  ought  not  to  alter  in  the  time  of  her 
revolution  round  the  sun.  I  think  there  can  be  no 
doubt  that  the  law  of  inertia  as  I  pointed  oat 
(10831)  would  be  thus  patent,  and  yet  when  we  ©one 
to  consider  periods  of  thousands  of  years  in  the 
place  of  an  annual  revolution  ,  it  may  be  proved  that 
inertia  has  but  little  to  do  with  it.  I  would  edviie 
"A.  O."  not  to  give  up  his  "  thermal  capacity " 
theory  on  the  strength  of  my  assertion  that  the 
behaviour  of  the  planet  Mars  did  not  seem  to  bear 
it  out,  for  I  am  inclined  to  put  less  faith  now  in  the 
value  of  the  data  on  which  I  formed  that  opinion, 
and  am  not  in  a  position  to  verify  matters.  I  an 
glad  to  find  that  "  A  Fellow  of  the  Boyal  Astrono- 
mical Society  "  has  no  greater  fault  to  find  with  my 
letter  (10816)  than  my  "  impossible  conception"  of 
an  atmosphere  in  the  moon.  He  has  knocked  out 
what  little  sense  there  was  in  my  assumptions  by 
not  quoting  the  whole  connection.  The  underlying 
idea  which  I  had  in  view  was  the  continuity  of  au 
things  in  the  universe ;  and  the  impossibility  of  con- 
ceiving a  solution  of  that  continuity  is  made  more 
manifest  if  we  consider  that  the  atmospheres  of 
planets,  Ac.  (for  I  believe  that  even  the  meteors 
carry  a  minute  atmosphere  along  with  them)  are 
merely  a  grading  down  from  the  dense  matter  of  the 
planets  to  the  less  dense  matter  of  space,  if  I  may 
so  express  myself. 

I  do  not  pretend  to  be  an  instructor,  bnt  hops 
that  one  or  two  of  my  speculations  may  prove  sug- 
gestive. One  reason  why  the  lunar  atmosphere  msy 
not  be  so  easily  detected  as  it  otherwise  might  be, 
would  follow,  I  think,  from  the  fact  that  the  slight 
attraction  at  the  moon's  surface,  and  the  compara- 
tively great  size  of  the  mountains,  might  cause  the 
atmosphere  to  fit  close  to  the  irregular  surface  like 
a  jacket ;  and,  therefore,  H  would  not  to  any  great 
extent  fill  up  the  valleys  as  water  might  do.  In  this 
case  a  couple  of  miles  of  atmosphere  might  eanie 
the  appearance  of  a  greater  roundness  of  outline 
than  really  exista,  and  it  might  take  something  off 
the  depth  of  the  valleys.  If  I  was  asked  to  goeu  st 
the  nature  of  the  lunar  atmosphere,  I  would  say  on 
the  strength  of  analogy — not  vapour  of  granite  or 
tufa,  but— that  it  was  similar  in  constitution  to 
that  of  the  earth.  There  is  a  growing  tendency  at 
the  present  day  to  find  a  similarity  among  things 
the  most  remote,  and  this  may  go  on  until  we  hare 
a  perfect  science  of  analogy — a  science  of  sciences, 
jir  sciento-  philosophy.  There  is  also  a  tendency  lo 
establish  a  doctrine  of  the  continuity  of  the  opera- 
tions of  nature,  and  these  two  tendencies  go  hand  in 
hand.  Where  did  the  earth  get  her  atmosphere? 
From  the  above  noted  drift  of  ideas  I  should  ttj 
that  Bhe  is  at  present  adding  to  it  just  as  she  always 
did.  That  one  cause  of  the  growth  of  planet'  h 
from  the  using  up  of  their  atmospheres  in  toe 
economy  of  organic  and  inorganic  changes  on  their 
surfaces,  that  the  property  which  the  atmosphere 
baa  of  comminuting  large  cosmic  stones,  and  so 
protecting  us  from  a  destructive  pelting,  has  always 
gone  on  as  a  regular  function  ;  and  that  the  extent, 
constitution,  assimilation,  and  replenishment  of  the 
atmosphere  is  regulated  with  as  great  nicety  as 
similar  properties  and  functions  are  regulated  in  the 
animal  economy.  These  ideas  may  not  be  new,  bnt 
I  may  mention  that  the  greater  disposition  which  is 
now  shown  to  believe  that  there  must  be  something 
more  in  the  interplanetary  spaces  besides  a  few 
meteors,  and  "  pure  nothing  must  give  a  great 
impulse  to  a  manner  of  speculation  hitherto  con- 
sidered barren. 

The  theory  has  recently  been  advanced  that  an 
external  solar  atmosphere  cuts,  off  half  the  sun  heat 
at  present,  and  that  alterations  in  the  extent  of  this 
might  account  for  former  glacial  and  tropic  periods 
in  the  earth's  history.  Does  it  not  seem  more 
reasonable  to  suppose  that  the  change  was  in  the 
earth's  atmosphere  alone?  In  this  way  would  be 
obviated  the  necessity  of  changing  similarly,  and  at 
the  same  time,  the  climates  of  all  the  planets. 
Besides,  I  do  not  think  that  even  a  considerable 
difference  in  the  amount  of  heat  thrown  off  from 
the  sun  would  make  much  difference  in  the  plane- 
tary climates,  for  the  following  reasons : — 1.  It 
appears  to  be  a  law  of  growth  in  all  eases  in  nature 
(and  nature  is  growth)  that  compensating  influences 
shall  so  balance  each  other  as  te  keep  up  the  re- 
quired amount  of  continuity,  overruling  minor 
changes.  2.  The  "  element,"  water,  is  the  great 
regulator  of  the  distribution  of  heat,  and  it  pro- 
bably, therefore,  bears  as  important  a  part  in  all 
the  processes  of  distribution  and  regulation  of  heat 
in  the  solar  system  as  in  any  other  system  of 
physiology. 

From  this  I  argue  that  the  vapour  of  water  per- 
meates the  interplanetary  spaces,  and  there,  as  on 
the  planets,  acts  as  a  conveyor  (though  in  a  le*» 
degree)  and  regulator,  to  some  extent,  of  the  solar 
heat.  If  this  be  so,  the  Bun  may  become  a  variable 
star,  and  yet  the  planetary  life  may  not  be  seriously 
affected.  On  the  other  hand  a  considerable  altera- 
tion in  the  extent  of  atmosphere  on  one  of  the 
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planets  would  make  a  like  difference  in  its  climates. 
It  would  probably  be  followed  in  the  case  of  an 
increase  of  that  envelope  by  more  heat,  and  a  more 
perfect  convexion  system,  and  the  resnlt  of  this 
would  be  a  glacial  period.    This  period  need  not 
necessarily  be  of  the  same  severity  in  all  parts  of 
the  world,  for  fcince  the  wind  convexion  system 
would  he  an  important  part  of  it,  it  is  likely  that 
local  influence  of  land,  Ac.,  would  have  a  great 
effect.    Then  again,  what  condition  of  atmosphere 
could  furnish  better  conditions  for  a  carboniferous 
period  than  that  of  an  increased  extent '(    We  have 
noted  the  tendency  towards  the  maintenance  of  the 
same  composition  of  the  air.    Besides,  what  better 
to  naber  in  the  age  of  flying  reptiles  than  a  period 
of  dense  atmosphere — barometer  60in.  ?  Animals 
possessed  of  snckers  and  other  pneumatic  arrange- 
ments must  also  be  affected.  The  great  conductivity 
for  heat  of  the  gas  hydroeen — being  6  or  7  greater 
than  for  other  gase9— and  its  relation  to  water  seem 
to  me  to  indicate  that  it  also  plays  as  great  a  part 
io  all  physical  systems  as  its  distribution  is  wide. 
It  may  be  the  chief  fuel  of  the  sun,  and  being  partly 
in  this  case  converted  into  water,  it  may  thus  supply 
heat  to  the  planet9  by  convection  (adding  to  their 
watery  growth  at  the  same  time)  as  well  as  by 
radiation.    If  this  were  so,  the  necessity  for  a  great 
similarity  in  the  composition  of  the  bodies  in  our 
system  would  be  plain.    Lastly,  I  will  notioe  the 
fact  that  in  the  infancy  of  physiology  (so  called)  it 
was  supposed  that  all  the  heat  of  the  body  was 
generated  in  the  lump.    It  has  since  been  proved 
tost  by  far  the  greater  portion  of  animal  neat  is 
generated  in  the  tissues  themselves,  and  from  this  I 
argno  by  analogy  that  the  greater  part  of  the  heat 
received  by  the  planets  is  generated  by  meteoric 
collisions  in  space,  and  is  at  best,  only  a  secondary 
product  of  the  sun.    I  suppose  the  sun  to  be  a 
ereatly  developed  planet,  not  arrived  at  a  certain 
stage  of  its  decay,  as  commonly  supposed,  but  per- 
haps in  its  robust  youth.    I  will  not  now  speculate 
further  as  to  its  constitution.    I  shall  be  glad  to 
give  in  detail  any  further  explanation  of  the  con- 
tents of  this  letter  to  "oars"  if  required,  and  also 
to  read  a  criticism  of  its  contents.  Many  questions 
vked  by  correspondents  are  here  touched  on. 

Dr.  H.  M.  M. 

VENUS  AND  9  ORIONIS. 

[10883.1 — I  have  several  times  seen  Venus  with 
the  naked  eye  before  sunset,  and  thus  kave  been 
able  to  get  some  excellent  views  of  it  with  my  3in. 
Wray.  Butt  though  I  have  seen  it  under  the  most 
favourable  circumstances  possible,  and  it  has  ap- 
peared post  beautifully  defined,  especially  before 
sunset,  I  have  never  been  able  to  detect  any  varia- 
tions of  colour,  still  loss  any  definite  markings  of 
which  a  drawing  might  be  made — further  than  this, 
that  the  brightness  sensibly  decreased  as  we  ap- 
proached the  terminator.  This  became  much  more  evi- 
dent when  thin  clouds  passed  over  the  planet ;  at  such 
times  the  parte  near  the  terminator  would  be  quite 
invisible,  while  the  rest  was  readily  seen.  This 
variation  of  brightness  is  most  certainly  in  part, 
and  perhaps  entirely,  owing  to  other  causes  than  to 
any  real  permanent  markings  on  the  surface.  On 
the  3rd  of  this  month  the  planet  was  seen  by  the 
naked  eye  50  minutes  before  sunset.  In  the  tele- 
scope it  was  extremely  well  defined,  and,  to  my 
■uprise,  I  perceived  the  south  horn  to  be  very 
sensibly  rounded,  and  the  northern  one  to  be 
sharpened  in  the  direction  of  the  dark  part  of  the 
planet.  This  was  very  distinctly  seen  by  another 
person  as  well  as  myself;  indeed,  the  appearance 
described  was  so  marked  that  it  certainly  mieht 
nave  been  well  seen  with  a  smaller  instrument.  Had 
I  known  at  the  time  that  the  same  thing  had  been 
obsened  by  Schroter  and  others,  I  would  have 
noted  the  time  and  other  circumstances  more 
exactly. 

With  regard  to  the  letter  of  "T.  E.  E.,"  it  is 
trident  that,  notwithstanding  the  fineness  of  the 
wening,  the  observation  of  0  Orionis  on  the  22nd  of 
March  must  have  been  made  under  somewhat  un- 
favourable circumstances,  inasmuch  as  when  the 
wintry  grew  dark  the  star  would  have  been  long 
past  the  meridian,  which  makes  it  all  the  more 
remarkable  that  it  was  seen.  "T.  E.  E."  would 
gw»tly  add  to  the  interest  which  attaches  to  his 
•fcnimunication  if  he  would  favour  us  with  the 
Baker's  name.  W.  O.  P. 


same  evening  Venus  appeared  to  have  the  S.  horn 
rounded  off  ;  power  used  131.  On  p.  105,  in  answer 
to  query  25594,  I  gave  a  description  of  Jupiter,  aa 
seen  by  me  on  March  31st,  in  the  early  morning. 
The  belts  were  described  as  being  rather  narrow. 
The  next  time  I  examined  the  planet  (April  2nd, 
between  the  hours  of  0  and  3  a.m.)  the  belts  were 
broader,  especially  the  polar  ones  ;  a  dark  spot  was 
suspected  on  the  S.  equatorial  belt,  and  a  bright 
marking  on  the  northern  one.  On  the  8th  of  April, 
in  the  early  morning,  the  dark  spot  was  again  sus- 
pected on  the  S.  belt.  I  may  state  the  belts  were 
just  visible  with  a  power  of  !  I  on  the  2  ,in  .  with  a 
stop  of  Jin.  aperture.  The  position  of  the  belts  was 
particularly  noted  on  the  early  morning  of  April 
22,  with  -  ;iu  aperture,  power  13i.  I  copy  the  note 
from  my  book  : — "  Belts  pretty  distinct.  Position 
of  equatorial  belts — the  northern  one  on  the  equator, 
the  other  rather  more  south.  The  bright  band 
between  the  belts  easy,  though  very  narrow.  The 
polar  belts  very  dark  and  easy,  especially  the 
northern  one.  I  could  not  see  the  Satellite  III. 
while  in  transit  April  2nd."  P.  Dennett- 


THE  OUTER  SATELLITES  OP  URANUS. 

[10885.] — The  reputed  observation  of  these  minute 
objects  by  Mr.  Isaac  Ward,  of  Belfast,  with 
only  4'3in.  of  aperture,  opens  an  interesting 
point  to  possessors  of  small  instruments.  Even 
assuming  the  Wray  object-glass  used  by  Mr.  Ward 
to  be  near  perfection,  and  the  observer's  eye  uncom- 
monly sensitive,  it  appears  scarcely  credible,  after 
the  recorded  experiences  of  others,  that  two  of  the 
satellites  should  have  been  glimpsed  "  on  any  nizht 
of  ordinary  clearness  "  with  such  a  telescope.  The 
agreement  in  the  estimated  position-angles  and  dis- 
tances with  those  predicted  is  almost  conclusive, 
however,  as  to  the  identity  of  the  faint  points  seen 
by  Mr.  Ward  and  tho  two  outer  satellites — Titania 
and  Oberon. 

In  connection  with  this  subject  it  may  bo  of  some 
use  to  quote  a  table  forwarded  me  in  May,  1870,  by 
Mr.  Neison,  of  London,  giving  the  apertures  with 
which  the  satellites  of  Uranus  were  lost  sight  of,  as 
the  result  of  13  trials  in  April  of  that  year  :— 


Object. 

Satellite  No.  4 
No.  3 
„      No.  2  (Oberon) 
No.  1  (Titania) 
Herschel's  test  object  S 
given  in  English  f 
Mechanic  by  "  ■  f 
Canis  Minoris  J 
*  Just  picked  up. 


Browning's  Cooke's 
lOJin.  reflector.  9in.  O.G. 


Not  to  be  seen. 
Mb. 
9$in. 


Seen  8Jin. 
Steadily  Djjin. 


8Jin. 
8iin. 
7iin. 
7Jin. 

7in.« 
TJin.f 


t  Soen  very  steadily. 


CICHUS— JUPITER. 
[10884. }-On  tho  evening  of  April  3rd,  when  the 
terminator  was  passing  to  the  E.  of  Cichus  and 
•-opfcrnicus,  I  compared  Mr.  Simms'  sketch  (10677, 
P- M  iwith  the  moon,  using  my  2Jin.  (Browning) 
acuroinatic,  and  a  power  of  134.  The  air  was  un- 
*«»oy.  and  I  was  much  troubled  by  light  clouds, 
'mm  the  unsteadiness  of  the  air,  and  my  small 
■pcrture,  I  could  not  pick  up  tho  small  details  in 
ffl l0.  the  N>  of  A  (referring  to  Mr.  Simms's 
SkZ.'  il  he  elevated  surface,  B,  extended  hardly 
mrther  than  shown  in  his  sketch.  The  crater 
iw •  i  ba<1  *  oentral  mountain.  The  cleft  joining 
M»  ni(rWand.s  N.  of  Ciohn*  with  Hesiodas  (marked 
-f  in  Afr.  Simms's  sketch)  was  not  steady.  1'he 


The  "test  object"  here  referred  to  is  probably 
that  given  by  Sir  J.  Herschel.  "  Betwen  Beta1  and 
Beta-  Capricorni,  about  the  middle  of  the  interval  in 
R.A.,  and  slightly  N.,  there  is  a  double  star  whose 
components  are  of  mags.  16  and  17,  and  3"  apart. 
No  instrument  incapable  of  showing  these  stars  is 
suitable  for  observing  the  satellites  of  Uranus.  In 
fact,  Sir  John  remarks  that,  in  comparison  with  the 
Uranian  satellites,  these  two  stars  are  "splendid 
objects.' '  Perhaps  one  of  your  readers  would  kindly 
refer  to  the  letter  of  "  ■  Ursa?  Minoris,"  and  find  if 
the  test  is  the  same. 


Bristol,  May  5. 


"W.  P.  Denning. 


[10886.]— I  am  afraid  that  my  personal  acquaint- 
ance with  the  two  outer  satellites  is  so  very  limited 
n  one — partly  from  the  reason  that  I  have  not  at  any 
time  paid  much  attention  to  the  planet,  and  partly 
that  for  some  time  a  pressure  of  business  has  com- 
pelled me  to  relinquish  almost  all  telescopic  work 
whatever — that  I  feel  quite  a'hamed  at  trespassing 
on  the  valuable  space  of  the  English  Mechanic. 
Still,  as  Mr.  Marth  said  at  the  recent  meeting  of 
the  Royal  Astronomical  Society  that  it  was  tho  duty 
of  every  one  possessing  telescopes  of  between  4in. 
and  lOin-  aperture  to  try  whether  they  could  see  the 
satellites,  I  am  pleased  to  be  able  to  confirm  my 
friend  Mr.  Ward's  most  interesting  observations  on 
one,  at  least,  of  these  minute  points,  before  now 
deemed  invisible  in  telescopes  of  less  than  lOin. 
aperture,  and  which  a  great  astronomer  has  declared 
to  be,  with  the  exception  of  the  two  inferior  satel- 
lites of  Saturn,  tho  most  difficult  objects  of  which 
to  obtain  a  sight  of  any  in  our  system.  Oberon  is, 
however,  to  me  at  least,  a  much  harder  object  than 

Enceladus,  which  I  have  seen  with  ease  on  several  I  and  is  transparency  itself  compared  with  tbe"follow- 
occasions  during  the  autumn  of  1874,  though  Saturn  ing  specimen  of  "  darkening  by  elucidation."  Says 
was  very  low  in  the  sky.  The  two  following  I  Hegel  on  another  subject :—"  If  electricity  was  the 
observations-— taken  .before  I  had  bad  any  intima-   broken  magnetism,  because  the  opposite  poles  are 


distant  about  90"  90°  from  the  planet,  blue 
colour,  making  a  pretty  triple  object  with  Oberon 
and  Uranus.  Titania  glimpsed.  Certainly  stars 
or  satellites  nearer  fd  than  Oberon."  "  1876,  April 
16th,  9b.  45m. — Only  moderate  definition  ;  south- 
east wind.  Oberon  beautifully  visible,  150,  164, 
like  an  18  mag.  Btar  of  H.'s  6cale.  Not  so  well 
seen  430,  which  is  too  high  a  power  for  the  night ; 
with  150  it  is  kept  clearly  with  direct  vision  for  5  or 
6  seconds  ;  it  then  disappears  for  an  instant,  and  is 
again  seen  for  a  short  time.  With  averted  eye  it 
is  steadily  visible  through  the  field.  The  14  mag. 
star  more  distant,  and  15  mag.  precedes  the  planet 
at  a  very  roughly  estimated  distance  of  150"." 

Herschel  says  that  no  telescope  which  will  not 
divide  a  minute  close  double  star  between  Beta  and 
Beta-  Capricorni  is  capable  of  showing  the  satellites 
of  Uranus.  I  have  several  times  attempted  to  Bplit 
this  pair— which  Herschel  says  was  one  of  the  most 
minute  double  stars  ho  had  ever  seen — but  without 
success.  The  latest  measures  I  have  seen  of  his 
give  15,  16  :  324-."r  :  3"  for  this  pair.  In  an  earlier 
catalogue  he  called  the  mags.  17,  18.  The'star  itself 
I  see  easily  enough,  but  no  coaxing  will  divide  it.  It 
is  certainly  much  harder  than  the  double  comes  to 
Beta  Eqnulei,  or  that  to  «3  Eridani,  at  the  present 
time.  The  diagram  of  the  group  round  Beta1  BetaJ 
Capricorni  in  Smyth's  "Celestial  Cycle"  rather 
tends  to  mislead  one,  as  the  little  pair  (marked  X  in 
the  diagram)  is  too  far  north,  and  too  near  Beta1. 
The  angular  position  of  the  components  of  the  coarse 
double  star  about  2'  following  Beta3is  also  inaccurate. 
Herschel  gives  (VII.  Cat.)  15, 16 :  120' :  8"  ;  but  in 
the  "Cycle"  it  seems  nearer  240'.  I  estimated  it 
roughly  at  140'  in  August,  1874.  The  magnitudes 
are  certainly  overrated  by  Herschel :  I  estimated 
them  14,  15,  at  the  same  time.  There  are  many 
more  stars  in  this  group  than  those  plotted  in  the 
"Cycle"  diagram.  I  cannot  refrain  from  ex- 
pressing my  astonishment  at  the  last  paragraph  but 
one  in  "  E.  G.  L.'s  "  letter  on  p.  198.  I  am  quoting 
from  memory,  not  having  a  copy  of  the  "  Cycle  "  to 
hand ;  but,  to  the  best  of  my  belief,  the  lato 
Admiral  failed  to  see  the  three  points  preceding 
Debilissima,  «'  <J  Lyra,  and  the  fifth  ncolyta 
of  C  Persei,  with  his  5  9in.  Tulley.  Is  it  con- 
ceivable, then,  that  any  one,  although  he  be  gifted 
with  eyesight  even  surpassing  that  of  the  late  Mr. 
Dawes,  could  see  them  "  quite  easily  " — Day,  even 
glimpse  them— with  one  and  a  half  inch  aperture, 
though  it  be  the  central  inch  and  a  half  of  a  4  3in. 
Wray?  Herbert  Sadler. 

Honiton  Rectory,  Devon. 


SPECULATIVE  PHYSICS  AND 
HEGELIANISM. 

[10887.] — In  common  with  many  readers  I  have 
noticed  a  strong  tendency  of  certain  writers  in  the 
Enolish  Mechanic  to  treat  scientific  subject* 
from  a  purely  metaphysical  point  of  view,  and, from 
the  standpoint  thus  afforded,  to  dictate  the  con- 
ditions on  which  such  subjects  should  be  approached, 
while  on  some  knotty  points  (motion,  for  example)  a 
triumphant  appeal  to  Hegel,  or  some  other  tran- 
scendentalist,  is  not  unfrequently  made,  and  is  con- 
sidered as  conclusive  of  the  whole  mattor.  Now,  in 
many  respects,  I  think  this  habit  is  to  be  regretted — 
first,  because,  as  a  rule,  metaphysicians  make  but 
indifferent  men  of  science ;  secondly,  because, 
notoriously,  Hegel  erred  as  a  scientific  guide.  It  is 
not  my  intention  to  enter  into  an  elaborate  proof  of 
these  statements,  but  the  following  quotations  from 
Hegel  will,  I  think,  completely  establish  the  second 
averment. 

In  his  criticism  of  "  Newton's  Principia  "  the  theory 
of  gravitation  is  thus  cavalierly  thrust  aside : — 
"  Tho  motion  of  the  heavenly  bodies  is  not  a  being 
polled  this  way  and  that,  as  is  imagined.  They  go 
along,  as  the  ancients  said,  like  blessed  gods.  The 
celestial  conformity  is  not  such  a  one  as  has  the 
principle  of  rest  or  motion  external  to  itself.  It  is 
not  right  to  say,  because  a  stone  is  inert,  and  the 
whole  earth  consists  of  stones,  and  the  other 
heavenly  bodies  are  of  the  same  nature  as  the  earth, 
therefore  the  heavenly  bodies  are  inert.  This  con- 
clusion makes  the  properties  of  the  whole  the  same 
as  those  of  the  part.  Impulse,  pressure,  resistance, 
friction,  pulling,  and  the  like  are  valid  only  for 
other  than  celestial  matter."  History  repeats  itself, 
and  in  Hegel  here  we  have  the  Aristotelian 
modernised.  But,  howevor  much  we  may  condemn 
this  attack  on  a  theory  which  it  is  not  likely  to 
damage,  being  unsupported  and  above  argument,  it 
has,  at  least,  the  merit  of  clearness  and  intelligibility, 


tion  from  Mr.  Ward  of  his  success— I  have  copied 
almost  verbatim  from  my  note- book.  The  telescope 
used  was  tho  6Jin.  silver-on-glass  reflector,  by 
Calver,  and  powers  150, 164  ;  the  planet  was  long 
past  its  meridian  passage  at  the  time  of  observation, 
and  was  not  concealocffrom  view  by  a  bar,  Ac.,  in 
any  way  :— "  1870,  April  15.— Not  very  good  defi- 
nition. East  wind,  and  rather  bazv  sky.  9h.  15m. 
Oberon  seen  pretty  well,  101;  a '14  mag.  star  is 


independent  bodies  upon  which  the  positiv  and 
negative  electricity  is  distributed,  and  if  the  pomt  of 
indifference  is  the  explosion  of  an  indifferent  light 
by  itself,  then  is  tho  chemical  process,  on  the  other 
hand,  the  totality  of  the  shaping.  We  have  two 
independent  bodies  which  belong  more  to  tho  one  or 
the  other  extreme — to  tho  metal  on  the  one  hand,  or 
the  sulphur  on  tho  othci — which  meet  iu  an  indif- 
ferent medium,  and  by  abandoning  their  abstract 
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©ne-sidedness  in  which  they  decompose  the  medium, 
combine  to  a  third  body  which  ia  the  totality  and 
the  neutrality  of  the  opposite*,  the  dynamical  pro- 
cess in  its  highest  perfection."  If  any  one  can 
extract  scientific  nourishment  from  this  stuff  he  is 
a  phenomenon,  and  deserves  to  be  noted. 

While  on  this  subject  I  would  like  to  refer  to 
some  remarkable  statements  by  "  Dr.  H.  M.  M."  in 
his  communique'  on  "  Motion  "  (10599,  p.  10).  We 
have  the  following  question  and  answer : — "  It  is 
evident  that  a  stone  flying  through  the  air  is  as  good 
an  example  of  force  as  any,  but  where  are  the  wares 
gone  to  ?  This  I  explain  as  follows  : — '  The  normal 
motion — which  is  equivalent  to  the  above-mentioned 
wave-length — of  all  independent  cosmic  matter  in 
the  position  of  the  earth's  orbit  is  the  full  swing  of 
that  orbit.'  "  Truly  Hegelian ;  but  one  cannot  help 
repeating,  Where  are  the  waves  gone  to  ?  Further 
ob  we  bare  an  analogy  between  the  ordinary  pen- 
dulum vibration  "brought  round  in  a  circle"  and 
the  orbital  motion  of  a  planet.  The  analogy  seems 
good,  but  it  fails  in  one  important  respect — namely, 
we  can  have  no  point  of  greatest  motion  in  the  case 
of  a  body  moving  in  a  circle,  because  the  motion 
would  be  constant.  His  conclusion  about  the  point 
of  "  greatest  motion "  of  the  pendulum  being 
analogous  to  the  earth's  perihelion  point  therefore 
falls  to  the  ground.  Illustrations  are  sometimes 
deceptive,  and  this  slip  ia  really  a  small  matter  com- 
pared with  what  follows.  We  are  told  that  the 
earth  recovers  its  fall  in  towards  the  sun  of  three 
millions  of  miles  annually  by  "  going  into  aphelion 
in  obedience  to  the  repulsive  force  of  light !"  This 
is  something  new,  and  I  should  be  grateful  for  a 
demonstration— not  a  la  Hegel,  as  I  have  hitherto 
been  an  implicit  believer  in  the  sufficiency  of  the 
Newtonian  explanation.  But,  supposing  that  the 
repulsive  force  of  light  is  the  cause  of  the  earth 
going  into  aphelion,  what  is  the  cause  of  the  fall  in 
towards  the  sun  at  perihelion  ?  Is  it  also  the  re- 
pulsive force  of  light,  or  what  ?  Judging  from  the 
efforts  of  past  and  present  logicians  I  should  be 
inclined  to  say  that  the  attempt  to  further  and  shape 
science  by  purely  metaphysical  distinctions  has 
been,  and  will  continue  to  be*,  a  failure.      J.  D. 


CURTAIN"  CORNICES  AND  GENERAL 
HOUSE  DECORATIONS. 

[10888.]— What  better  thing  could  "Wave" 
have  to  suspend  his  curtains  than  poles  ?  Of  course 
if  a  certain  "quarter"  objects  to  poles,  that  ends 
the  matter.  I  hope  I  am  speaking  to  the  master  of 
the  house,  however ;  and,  presuming  so,  would 
suggest  another  appeal  to  the  "quarter"  to  allow 
poles,  which,  from  experience  I  have  found  not 
only  to  look  most  substantial,  but  answer  their 
purpose  much  better  than  either  cornices,  or  any- 
thing else  that  can  be  substituted.  Tour  carved 
wooden  cornice  supported  by  two  "  bold  "  brackets, 
touched  up  with  gut,  would  be  a  hideous  thing. 
You  talk  about  the  cornice  harbouring  dust,  but 
your  fanciful  fringe  would  be  ten  tunes  worse. 
Stick  to  the  poles.  You  hate  the  plaster  cornices-— I 
don't.  Moreover,  they  don't  pretend  to  support 
the  ceiling.  Any  one  with  half  an  eye  would  see  that 
such  is  not  what  they  are  put  up  for,  but  for 
the  purpose  of  ornamenting  the  junction  of  wall 
and  ceiling,  and  relieving  that  stiff  squareness  about 
a  room  that  has  no  cornice.  With  the  exception  of 
my  principal  rooms,  where  I  have  rods,  I  hare,  in 
addition  to  the  plaster  cornice,  a  gilt  wooden  mould- 
ing ogee  section,  with  sufficient  recess  to  receive  a 
brass  S  hook,  from  which  to  suspend  pictures. 
This  baa  a  very  pretty  effeot,  and  relieves  the  stiff- 
ness of  white  plaster. 

Instead  of  referring  "  Wave  "  to  books  upon  such 
subjects  I  should  recommend  him,  if  he  ia  in  earnest 
about  building  a  bouse,  to  consult  an  architect  to 
whom  he  can  confide  his  likes  and  dislikes,  and  the 
result  will  certainly  be  more  satisfactory  to  him 
than  if  he  read  all  the  books  ever  printed.  Wave  " 
is  evidently  fastidious,  and  I  would  suggest  that  he 
read  "  Sigma's  "  letter  (10750,  p.  117)  once  more 
very  carefully.  Why  should  common  fir,  painted 
to  look  like  mahogany,  be  called  a  sham  P  You  might 
as  well  call  Turner's  pictures  a  collection  of  shams 
because  they  are  not  the  reality.  "  Wave  "  would 
evidently  feel  surprised  with  the  true  wood  varnished : 
why  not  go  further  and  cover  it  with  glass? 
"  Wave  "  tells  ua  he  is  to  have  oak  for  his  floors  ; 
then  don't  have  any  carpets,  say  I,  and  don't  paint 
the  oak  by  any  means.  Bather  make  yourself  uncom- 
fortable than  have  any  shams.  A  word  about  wall 
decoration.  This  most  be  done,  in  the  first  place, 
according  to  the  means  of  the  owner ;  then  according 
to  bis  taste,  or  that  of  a  certain  "  quarter  "  already 
referred  to,  and  can  be  done  from  the  four  pence  a 
piece  paper  to  the  ,£500  panel.  Paper  I  would  avoid, 
excepting  for  small  bedrooms.   Oil  painted  with  a 

fleaaant  tint,  and  relieved  with  a  raised  sand  figure 
consider  the  preferable  mode,  and  most  economical 
in  the  long  run.  How  I  have  envied  the  old  tapestries 
to  be  seen  on  the  walls  in  old  castles  !  That  is  what 
I  would  cover  my  walla  with  were  it  within  the 
bounds  of  possibility  ;  but  iu  this  go-ahead,  civilised, 
ultilitarian  age  our  young  ladies  have  time  for 
nothing  but  fender  stools  and  smoking  caps.  In 


conclusion,  I  would  advise  "Wave"  to  make 
several  visits  to  some  old  baronial  pile,  and  there 
study  what  was  considered  substantial  and  useful 
in  a  byegone  age,  and  what  the  present  proprietors 
still  make  shift  to  live  iu.  I  hate  the  gimcrack, 
pinnacled,  make-believe  mansions  that  are  being 
run  up  in  the  neighbourhood  of  our  manufacturing 
towns — all  pretension  and  ahoddy.  Talk  about 
shams  !  If  a  £.  10,000  mansion  in  a  ten-acre  park, 
with  nothing  bigger  in  its  neighbourhood  than  a 
gooseberry  bush,  isn't  a  sham,  what  is? 

Gowrie. 

1 10889.}— The  following  quotations  from  Havard'a 
"  Dead  Cities  of  the  Zuvder  Zee,"  I  think,  show 
the  principle  involved  in  the  solution  of  your  corre- 
spondent's dilficulty  : — "  Unfortunately  this  beauti- 
ful sculpture  (the  word  '  wood '  might  might  have 
been  inserted  with  equal  justice  in  another  case)  is 
entirely  spoilt  by  thick  coata  of  paint.  This  fright- 
ful mania,  extending  all  over  Holland,  of  daubing 
the  public  buildings  with  paint  is  terribly  to  be 
deplored  (p.  209,  English  edition).  Hindeloopen  is 
one  of  the  few  towns  where  the  bouses  have  succeeded 
iu  looking  old,  and  not  tried  to  hide  their  crevices 
and  cracks  under  a  mask  of  plaster.  The  process 
of  years  has  formed  a  coating  of  green  on  their 
frontage,  and  their  red. bricks  are  covered  with  the 
tones  and  lovely  shades  which  give  such  beauty  and 
grandeur  to  old  age  (p.  230).  An  enormous  hall 
decorated  with  detestable  pictures  ill  agrees,  by  its 
tasteless  pomp  with  the  disjointed  flooring  and 
broken,  cracked  walls  (p.  244).  A  sun-dial  was  placed 
against  the  wall  of  the  Stadhnis,  and  covered  with 

Saint  and  gilding  ;  but,  cried  these  in  authority,  the 
amp,  the  rain,  and  more  especially  the  aun,  will 
assuredly  ruin  this  beautiful  work  ;  and,  for  fear 
lest  Phosbna  should  spoil  the  dial,  they  resolved, 
after  a  conference,  to  build  a  little  niche  to  keep  it 
from  the  rays  of  the  sun  (p.  284).  Instead  of 
spending  large  sums  of  money  in  building  absurd 
barracks,  grotesque  town-halls,  or  frightful  com- 
memorative columns,  the  council  commenced  by 
relieving  the  enormous  population  of  all  taxes  "  (p. 
289). 

The  above  quotations  point  strongly  to  the 
advantage  of  leaving  unnecessary  ornaments  (P) 
alone.  Descending  to  hard  facts,  I  had  the  same 
question  to  solve  a  short  time  ago.  "  Wave  " 
appears  to  think  he  must  of  necessity  have  the 
plaster  moulding  or  cornice  round  his  ceilings.  In 
building  my  own  house  these  were  all  left  out,  for 
the  simple  reason  that  I  wiahed  to  decorate  the 
walla  in  auch  a  manner  that  a  plaster  moulding 
would  have  been  unsightly.  As  I  object  strongly  to 
"dummies"  and  so-called  ornamental  (P)  work  hiding 
something  which  does  not  need  to  be  hid,  I  had  for 
a  curtain-holder  a  plain  Sin.  polished  brass  rod, 
running  across  the  room  close  to  the  window.  This 
has  a  13ft.  clear  stretch,  and  the  curtain*  hang  on 
polished  brass  rings,  drawn  to  and  fro  with  what 
are  known  as  French  pulleys — by  a  cord  at  the  sides, 
There  is  no  pretence  or  attempt  at  fancy  work ; 
the  thing  ia  good,  well  made,  and  looks  well,  with- 
out stopping  any  light. 

My  theory  ia,  if  a  thing  has  a  purpose,  that  purpose 
must  be  visible  and  evid  ent.  An  ornament  of  any  kind 
is  utterly  out  of  place  unless  it  is  either  an  absolute 
necessity  to  cover  things  and  places  which  cannot 
be  made  fit  to  be  aeen ;  or,  on  the  other  hand,  when 
the  ornament  ia  undoubtedly  a  work  of  fine  art. 
For  instance,  a  trellis  screen  ia  a  fit  ornament  to 
place  in  front  of  a  manure  heap,  and  this  screen 
may  fairly  have  on  it  sufficient  ornament  or  extra 
finish  to  make  it  strike  the  eye  rather  than  allow 
the  spectator  to  attempt  to  look  through  it — i.e., 
something  more  than  a  plain  screen  may  fairly  be 
allowed.  On  the  other  hand,  in  my  opinion,  the 
painting  of  any  woodwork  inside  a  house  is  utterly 
m admissible  under  any  consideration,  save  and 
except  the  work  is  of  that  class  known  as  "  jerry," 
where  the  putty,  cracks,  and  patches  are  so  much 
in  the  ascendant  that  the  woodwork  classes  with  the 
manure  heap  previously  mentioned,  and  a  screen 
of  paint  becomes  an  advantage.  If  work  or 
material  is  hidden  purposely,  we  may  safely  come  to 
the  conclusion  that  it  ia  not  fit  to  be  seen,  and, 
therefore,  it  ia  moat  probably  "  jerry."  Have  honest 
well-finished  work,  suiting  its  purpose,  and  do  not 
be  afraid  to  let  it  be  visible.  An  expensive  scent 
will  not  cover  or  excuse  personal  filth,  and  it  ia 
better  to  spend  your  money  on  soap  and  water — get 
your  scents  and  ornaments  afterwards.  A  lady 
may  be  a  lady  in  clean  cotton— she  cannot  be  any- 
thing but  a  slut  in  a  silk  dress  with  dirty  petti- 
coats and  slippers  down  at  the  heel.  The  above 
illustrations  are  not  criticisms  on  cornices,  Ac, 
exactly,  but  they  are  to  explain  a  principle,  that  it 
ia  improper  to  hide  or  cover  anything  which  has  a 
purpose,  and  which  can  be  made  presentable  by 
putting  good  and  appropriate  work  into  it ;  and  that 
ornament,  unless  it  has  a  visible  use,  or  ia  a  real 
work  of  art  for  exhibition,  ia  everywhere  a  sign  of 
uneducated  taste  and  bad  judgment.  At  the  same 
time  the  presence  of  ornament  in  certain  places 
may  be  correct,  although  perhaps  on  the  first  con- 
sideration it  would  be  condemned.  For  instance, 
it  has  become  the  fashion  to  have  a  plain  polished 


gold  back  to  watch  oases,  owing,  I  believe,  to  the 
miserable  work  generally  put  on  them.  Thit 
absence  of  ornament  is  a  great  mistake,  aa  a 
polished  gold  plate  in  the  pocket  gets  very  quick! j 
scratched  and  shabby.  A  closely  engraved  aurfaes 
makes  these  scratches  invisible,  and  is,  therefore, 
a  necessary  addition.  I  think  the  safest  way  always 
is  to  leave  your  ornament  out,  unless  it  ia  rea% 
necessary  for  a  definite  use,  and  to  add  it  gradually 
and  carefully.  Works  of  art  or  real  ornaments 
cannot  be  made  by  machinery,  by  the  ton  or  square 
mile.  The  material  perhaps  may  be,  but  its  use,  ia 
which  the  real  art  consists,  can  only  be  attained  by 
careful  thought.  When  this  has  not  entered  into 
the  matter  the  so-called  ornaments  become  simply 
vulgar  exorescenoea,  costing  money,  but  giving  no 
pleasure  or  relief  to  the  eye. 

 Thomas  Fletcher. 

NOM  DE  PLUME. 

[10890.]— Youe  correspondent,  G.  A.  Andsley 
(10837)  takes  a  aly  dig  at  all  who  have  not  the 
courage  or  inclination  to  affix  their  own  names  to 
such  communications  as  they  from  time  to  time  may 
send  your  paper.  Why  should  we  be  twitted  with 
a  want  of  bravery  for  tbia,  in  Mr.  Audaley's  eyes, 
glaring  offence  ?  And  were  you,  sir,  to  insist  upon 
such  an  absurd  condition,  your  readers  would  be 
deprived  of  many  a  valuable  bint  and  suggestion. 
My  native  modesty  prevents  me  from  appending  my 
patronymic  to  the  mite  I  occasionally  send  the 
English  Mechanic  ;  but,  although  I  had  the 
bravery  I  am  accused  of  lacking,  what  would  it 
matter  ?  Possibly  some  doxen  or  so  of  my  acquaint- 
ances would  become  aware  of  my  cacoethes  tenbendi. 
I  prefer  to  blush  unseen.  Every  one  who  chooses  a 
nom  de  plume  has  a  reason  for  doing  so,  either 
based  upon  an  incident  during  his  lifetime,  a 
favourite  hero,  some  cherished  spot,  or  the  fancy  of 
the  moment.  Would  you  like  to  hear  how  I  came 
mine?  Well,  here  goes.  Many,  many  years  ago  I 
was  one  of  a  pic-nic  psrty  at  a  beautiful  romantic 
old  pile  in  the  Carse  o'  Gowrie.  After  the  usual 
amount  of  laughing  and  daffing  we  assembled  under 
the  spreading  branches  of  an  old  gean  tree.  Amongst 
other  songs  was — 

"  'TVas  on  a  simmer's  afternoon, 
A  wee  before  the  sua  gaed  doou, 
A  lassie  wi  a  braw  new  goon, 

Cam  o'er  the  hills  to  QowrU." 

The  same  song  has  been  often  repeated  by  the  same 
singer  to  our  "  bairns,"  and  it  was  that  song  that 
did  for  me,  and  made  me— what  I  am. 

It  is  a  matter  of  indifference  to  me  whether  John 
Dobbs  signs  his  letters  John  Dobba  or  "Chedor- 
laomer."  It  ia  the  mind  of  the  man  with  which  I 
hold  commune.  I  admire  the  genius  of  a  Proctor : 
would  I  admire  it  the  leas  were  his  articles  to  our 
paper  subscribed  "  Star-gazer  ?"  Our  great  Sir 
Walter  Scott  made  himself  famous  under  an  assumed 
name.  Was  Professor  Wilson  ashamed  of  what  he 
wrote  when  he  assumed  the  name  of  Christopher 
North  ?  Even  a  few  Englishmen  have  earned  a 
niche  in  the  temple  of  fame  under  a  nom  de  plume. 

Gowrie. 

LOCOMOTIVES,  AND  SPEED  OF 
TRAINS. 

ri0891.]— In  answer  to  "G.V  request  flatter 
10834)  that  I  should  furnish  the  data  he  asks  for 
concerning  the  G.  N.  express  engines,  if  he  will 
inform  me  more  precisely  what  particular  engines 
he  refers  to,  it  will  give  me  great  pleasure  to  girs 
him  all  I  can  get.  With  regard  to  the  7ft  single 
engines :— Cylinders,  17  x  24;  weight  of  engine 
(empty),  33  tons;  average  consumption  of  coal, 
26'71b.  per  mile;  average  gross  load,  14  coaches 
(about  130  tons).  The  gradients  of  the  Q.  N.  B. 
are  rather  heavy.  I  gave  some  a  week  or  so  back, 
but,  if  "  G."  wishes,  I  can  continue  the  table  of 
gradients  to  Doncaster.  I  may  add  that  on  fine 
daya  ia  summer  I  have  known  these  engines  run  the 
Scotch  expresses  from  London  to  Peterborough  in 
89  minutes,  and  with  a  consumption  of  fuel  of  but 
20lb.  per  mile.  On  the  other  hand,  I  have  known 
them  consume  as  much  as  301b.,  but  never  higher. 
These  engines  run  with  fair  steadiness,  as  a  rule, 
but  take  some  nasty  pitches  sometimes.  Coupled 
engines  :— Wheels,  7ft.  lin.  diem.  ;  cylinders,  17in- 
x  24in. ;  weight,  35  tons.  These  are  also  good 
engines  for  heavy  work,  but  run  much  heavier  on 
fuel  and  repairs.  The  8ft.  engines  of  the  O.  N.  B. 
— cylinders,  18  x  28 — run  with  great  steadiness,  sad 
keep  excellent  time.  Travelling  on  April  22nd  from 
Eing's-cross  to  Peterborough,  on  53,  one  of  the 
above  class,  I  was  delighted  to  find  all  my  previous 
opinions  of  tbia  chvw  of  engine  more  than  coo- 
firmed.  Leaving  King's-orosa  with  17  coaches 
well  filled,  and  the  safety-valves  "blowing  off  "  at 
1501b.  per  aq.  in.,  we  lost  but  81b.  up  to  Potter's 
Bar,  and,  once  over  the  brow  of  the  bank,  we  mads 
for  Hitchin  at  a  slashing  speed.  The  gauge  never 
fell  below  1381b.  till  we  eased  to  run  into  Peter- 
borough, which  we  reached  some  3  or  4  minute* 
early.  It  was  a  fine  morning,  and  we  never  noticed 
the  great  loss  of  steam  caused  by  alipping  or  bai 
steaming  which  "  Expreaa  Driver"  and  others  hare 
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so  frequently  complained  about.  The  only  slip 
made  was in  Maiden-lane  tunnel,  and,  considering 
we  had  a  load  of  about  160  tons  (without  engine  or 
tender),  and  a  bank  of  1  in  105  at  starting,  I  think 
£  ,7"  notrVt?        complained  of.    I  only  wish 

Express  Driver"  had  been  there  to  see  for  himself. 
If  I  remember  right,  he  said  some  time  ago  that 
the  sand-boxes  were  not  large  enough,  and  that  the 
Mnd  ran  out  ui  (I  think)  9  minutes.  I  have  since 
learnt  that  many  of  the  sand-boxes  of  these  engines 
are  only ■  filled I  twice  a  week.  We  were  consuming 
tat  22-41b.  of  fuel  per  mile.    Neither  did  f  notice 

JLFu*'  ?D8tf*<lineS3  w^ile  running  hard.  On  the 
other  hand,  with  the  exception  of  a  short  distance 
where  the  rails  are  being  turned,  the  engine  was  as 
steady  as  possible. 

„  ^">,to  of  engines  I  cannot  agree  with 

J*  H?  B»y*  »*  seems  to  him  that  the  North 
Western  has  the  advantage  of  light  engines.  I 
can  t  see  that  it  is  an  advantage.  On  the  other 
band,  I  am  at  a  loss  to  see  how  an  engine  weighing 
Z»  tens  is  to  be  properly  weighted,  so  M  to  give 
sufficient  weight  on  the  driving-wheels  to  propel  the 
tern  without  slipping,  unless  the  leading  and 
bailing-whods  have  much  less  weight  than  they 
should  have.  I  hare  referred  to  "single"  engines 
n?*"'  »1  remember  right,  the  "Lady  of  the 
Lake  is  a  7ft.  or  7ft.  6in.  single-wheel  engine ;  and 
it  is  not  at  all  an  unfrequent  thing  to  see  two  of 
TM.eo^nef  working,  not  the  Irish  mail  only,  but 
also  the  Sootoh  express,  and  with  12  to  16  coaches. 
I  aon  t  know  the  gradients  of  the  L.  and  N.  W.  B., 
butlam  told  they  are  not  heavy.  8o  I  conclude  that, 
«  two  engines  of  28  tons  are  wanted  to  run  a  cer- 
*u>.tr**n.»  engine  of  38  or  40  tons  would  do  the 
werk^with  leas  expenditure  for  fuel,  repairs,  and 
John  H.  Chalmers. 


right  as  to  the  cause  why  the  new  G.  E.  E.  engines 
are  only  working  goods.  It  is  not  all  the  weight ; 
bntat  high  speeds  they  "  rock  about  so  fearfully." 

To"*  *UT?  to  do  80  with  their  onteide  cylinders 
v  1  *nd  *  ,eadinff  oogie.  Another  fault  is  that 
the  bogie- wheels  are  only  3ft.,  and  the  engines  can- 
not get  enough  steam.  It  does  seem  strange  that 
the  Q.  N.  K.  have  tried  engines  with  outside 
cylinders  and  a  leading  bogie  for  six  years,  found 
them  not  to  answer,  and  now  are  building  engines 
with  one  pair  of  leading- wheels  and  inside  cylinders  ; 
and  yet  the  G.  E.  E.  Co.  is  now  trying  the  plan 
again.  As  to  the  other  engines  that  we  were  told 
of  on  the  G.  E.  E.,  with  leading  bogie  and  inside 
cylinders,  and  also  outside  cylinders,  both  these 
classes  oscillate  very  much,  and  are  very  short  of 
«taun,  and  very  eften  in  the  shops.  S.  Mayer  (p. 
158)  is  quite  right :  they  were  lately  taken  to  pieces, 
and  pat  together  again,  but  are  no  better.  A  leading 
bogie  and  outside  cylinders  will  make  the  engine 
rock  about,  as  has  been  proved  on  the  G.  N.  E.  and 
many  other  lines.  The  G.  and  S.  W.,  L.  C.  and 
D.  B,  and  G.  E.  E.  have  each  a  few  engines  with 
wading  bogies  and  inside  cylinders,  and  on  each  line 
they  are  much  trouble.  On  the  G.  E.  B.  and 
L.  C.  and  D.  E.  they  have  proved  quite  failures, 
Md  on  the  G.  N.  E.  Mr.  Stirling  has  given  up  the 
bogie  on  his  new  engines,  and  come  back  to  the  old 
P*u;  of  leading-wheels,  inside  cylinders,  and  coupled 
"Smes.  Express  Driver. 

SWIMMING. 

[10893.1—1  cannot  see  that  Charles  Slagg's  Ion? 
letter  (10817,  No.  579)  contains  anything  but  a  re- 
iteration of  his  former  opinions,  without  an  attempt 
to  answer  his  opponents  on  their  own  ground.  As 
™*ku  assertion  that  I  have  refuted  myself  in  letter 
10762,  No.  577,  I  was  simply  astounded  by  it,  and 
am  so  still ;  certainly  he  has  not  refuted  me.  I  cry 
peecavi  to  one  thing,  however— viz.,  saying  that  a 
body  weighed  less  at  the  pole  than  at  the  equator, 
which,  of  course,  should  be  the  opposite,  and  I  also 
■ua-atated  the  difference  which  should  be  Tla ;  but 
that  is  beside  the  question.  Let  me  see  if  I  can 
aake  the  matter  clear,  step  by  step,  and  thus  give 
C.  8.  fall  opportunity  of  closing  issue  with  me,  for 
I  shall  expect  something  more  explicit  than  the 
cart  dismissal  I  received  in  his  last  letter. 

1.  It  is  a  fundamental  principle  of  hydrostatics 
that  a  floating  body  displaces  a  bulk  of  water  which 
■  «J«e  and  then  exactly  equal  in  weight  to  itself. 
C.  8.  acknowledged  that  in  his  last  (see  his  para- 
Spate**Ten^'        beiide8         »  Principle  beyond 

2.  Suppose  our  ship  weighs  100  tons,  and  the 
water  at  a  certain  spot  near  the  shore  weigh*  one 
ton  per  cubic  yard,  the  skip  will  there  displace  100 
cubtc  yards. 


4.  This  diminution  of  downward  tendency  does 
not  in  any  way  depend  on  the  ship  itself,  but  is 
entirely  due  to  a  variation  in  a  thing  external  to 
it— viz.,  the  force  of  gravity.  Therefore,  every- 
thing subject  to  the  force  of  gravity  will  in  a 
similar  manner  feel  the  effect  of  the  change. 

5.  Now,  suppose  we  take  100  cubicyards  of  water 
at  this  second  position,  place  them  in  a  huge  tank 
and  weigh  them  against  some  force  that  has  not 
varied — say,  our  spring-balance— it  follows  from 
what  was  said  in  our  last  two  paragraphs  (Nob.  3 
and  4)  that  they  will  be  found  to  weigh  T  h  less  than 
100  cubic  yards  at  the  first  position  near  shore 
(assuming  that  it  is  the  same  sort  of  water  at  both 
places,  as  to'  temperature,  saltneu,  Ac.,  whioh  of 
course  is  understood  between  us).  Or  if  100  wires 
of  a  certain  thickness  were  just  sufficient  to  support 
the  water  before  (barring  the  weight  of  tank)  99 
will  now  be  sufficient. 

6.  But  the  same  thing  exactly  was  proved  of 
the  ship.  It  follows,  then,  that  here  at  our  second 
position  the  ship  weighs  exactly  ae  much  as  100 
cubic  yards  of  water  at  the  same  place. 

7.  But  C.  S.  has  acknowledged  (and  it  is,  more- 
over, beyond  dispute)  that  a  floating  body  dis- 
places exactly  its  own  weight  of  water.  Therefore, 
if  the  ship  be  now  floated  at  our  second  position  it 
will  displace  100  cubic  yards  of  water— that  amount 
of  water  being,  as  we  nave  proved,  exactly,  Kic  et 
nunc,  equal  in  weight  to  it  (paragraph  6). 

8.  And  as  that  was  the  amount  it  displaced 
originally  near  the  shore,  it  follows  that  it  will  be 
submerged  to  exactly  the  same  depth  as  at  the  first 
position. 

After  which,  I  think,  I  may  write  Q.  E.  D.  in  my 
largest  capitals.  I  shall  be  glad  of  a  distinct  reply 
from  C.  S.  telling  me  under  which  of  my  para- 
graphs, numbered  as  above,  he  joins  issue  with  me. 
and  why.  I  hopo  that  I  have  not  again  refuted 
myself. 

I  think  I  see  C.  S.'s  difficulty.    He  says  very 


truly  that  water,  being  practically  non-elastic  (and 
therefore  not  sensibly  affected  by  any 


p.  174  is  correct,  and  is  the  fact  from  which  Dr. 
Siemens  has  worked  ;  but  when  your  correspondent 
concludes  that  a  ship  "  cannot  draw  the  same  depth 
of  water  in  all  places  "  he  is  in  error. 

Will  Mr.  Slagg  allow  me  to  state  what  he  must 
agree  can  be  inferred  from  bis  last  paragraph  but 
one  on  p.  174,  viz. : — Indiarubber,  being  compres- 
sible, is  increased  in  density  when  brought  from 
deep  to  shallow  water,  as  the  increased  force  of 
gravity  alters  its  volume  (compresses  it) ;  and  will 
your  correspondent  explain  how  this  can  occur? 
How  can  gravity,  a  force  acting  in  one  direction, 
compress  a  body,  supposing  the  body  free— *.«.,  not 
enclosed  at  sides  ana  bottom,  as  these  conditions 
may  exist  for  compression  of  the  lower  layers  of 
any  body?  The  fact  is,  Mr.  Slagg  is  confusing 
weight  and  density.  Density,  being  the  mass  of  a 
unit  of  volume,  must  be  constant  in  the  same  body 
at  all  points  of  the  earth's  surface.  Weight  alone 
varies  with  varying  gravity,  and  does  not  require 
the  condition  of  altered  volume  for  this  to  take 
place.  I  will  not  occupy  space  by  refuting  all  the 
errors  of  your  correspondent,  but  will  briefly  state 
my  side  of  the  question  as  he  has  done  his.  A  body 
in  moving  from  a  position  over  shallow  water  to  one 
over  deep  water  is  sensibly  diminished  in  weight, 
but  not  in  volume  nor  donsity.  This  applies  to  both 
oompressibles  and  incompressible*,  and  therefore  to 
water.  A  body  floating  in  water,  and  moving  from 
a  position  over  shallow  water  to  one  over  deep 
water,  continue*  to  displace  the  same  bulk  of  water, 
in  accordance  with  the  principle  that  the  weight  of 
water  displaced  is  equal  to  the  weight  of  the  floating 
body.  If  Mr.  Slagg  can  show  that  I  am  wrong  in 
the  above  statements,  I  am  willing  to  admit  his 
side  of  the  question.  W.  8.  B. 


variation  in 

the  forces  tending  to  compress  it)  will  not  alter  its 
density.  Now  density,  I  apprehend,  means  close- 
ness of  material  or  closeness  of  the  molecules. 
We  say  a  crowd  is  dense  if  the  people  are  close 
together,  and  a  large  number  of  them  packed 
into  a  small  place.  And  a  body  may  alter  its 
weight  withont  altering  its  density.  Thus  a 
pound  weight  taken  to  a  distance  of  100,000  miles 
from  the  earth  would  weigh  very  little— i.e., 
would  gravitate  towards  the  earth  very  feebly,  but 
would  still  preserve  its  density— i.e.,  would  contain 
the  same  amount  of  matter  in  the  same  space  as 
before.  Now  it  is  the  weight  of  the  water  surrounding 
a  ship  which  causes  it  to  be  supported— that  is  to 
say,  its  downward  tendency,  which,  by  an  ordinary 
law  of  hydrostatics,  is  converted  into  a  pressure 
upwards  against  the  ship's  bottom.  And,  when 
gravity  alters,  'the  pressure  of  the  ship  downwards 
and  the  pressure  of  the  water  downwards,  of  course, 
alter  in  the  same  proportion — whence  equilibrium  at 
the  original  level.  To  prove  that  fluids  do  alter 
their  weights  thus,  you  have  only  to  refer  to  the 
bathometer,  where  mercury  (which  it  as  incom- 
pressible as  you  can  possibly  wish)  actually  does 
alter  its  downward  pressure  with  varying  gravity  ; 
but  I  base  my  case  on  the  argument  stated  above. 

Gnldo. 


^Suppose  we  journey  to  a  part  of  the  ocean, 
where  on  account  of  its  immense  depth,  the  force 
of  gravity  i»  reduced  by  xh,  the  ship,  if  it  could 
no*  he  compared  with  some  force  that  had  not 
varied—say,  a  huge  spring  balance— would  be  found 
to  2»gb  rio  less.  Or  if  100  iron  wires  of  a  certain 
toiekuesa  were  just  sufficient  to  support  the  ship  in 
nad-air  at  the  first  position,  99  would  now  be  suffi- 
«»t  to  support  it.  C.  S.,  I  think,  agrees  with  me 
mar. 


[10894.] — Prat  find  room  for  a  correction  this 
week.  In  the  former  part  of  my  letter  hut  weak 
there  appeared  several  small  errors  of  the  printer, 
but  these  might  have  passed  without  remark  had 
there  not  been  an  error  in  the  last  line  but  three, 
which  must  have  been  mine.  For  "  a  greater  bulk  " 
please  to  read  "  the  same  bulk."  My  meaning  was 
plain  enough  to  myself.  When  I  said  greater  I 
meant  a  greater  bulk  than  ia  actually  displaced,  the 
water  being  of  the  same  density  over  deep  as  over 
shallow  water,  while  the  weight  of  the  floating  body 
is  less  ;  whereas,  if  the  water  had  been  less  rfense 
over  deep  than  over  shallow  water,  the  diminished 
weight  due  to  the  smaller  force  of  gravity  would 
ha-re  had  the  effect  of  bringing  the  ship  down  to 
exactly  the  same  load-line  as  she  nad  near  shore. 

Charles  Slagg. 


[10895.]— Chaelis  Slagg  Getter  10818)  objects 
to  my  use  of  the  word  "  analogy"  to  express  what  he 
designates  an  "attempt  to  prove  the  truth  of  a 
statement  founded  upon  a  consideration  of  the 
action  of  a  law  of  nature  by  adducing  experimental 
proof  of  the  statement."  'His  remarks  are  a  digres- 
sion, so  I  will  content  myself  with  offering  the 
following  from  "  Brando's  Dictionary :"— "  The 
conclusions  to  whioh  we  are  led  concerning  one 
thing  by  reasoning  from  our  experience  concerning 
another  similar  thing  form  what  is  called  analogical 
knowledge."  However,  to  leave  hair-splitting,  I 
cannot  admit  that  your  correspondent  has  adduced 
"  experimental  proof,"  for,  as  "Guido"  and  my- 
self pointed  out  (letters  10762-3)  the  bathometer 
does  not  represent  the  conditions  of  a  body  floating 
in  water.   Charles  Slagg's  reproduced  statement  on 


GOOD  BBUAD- TBA8T. 
[10896.}— In  the  Mbcanic  of  the  28th  January  is 
a  request  that  some  American  reader  would  give 
the  proper  directions  for  making  yeast  as  used  in 
the  States.  In  previous  numbers  I  have  seen 
several  letters  on  bread-making,  but  as  I  thought 
some  of  your  numerous  correspondents  or  sub* 
soribers  in  the  States  would  take  the  matter  up  I 
refrained  from  replying  to  them.  The  following 
receipt  is  an  almost  universal  one  in  Canada  and  the 
States,  the  writer  having  seen  it  used  in  the  States 
and  territories  from  the  Atlantic  to  the  Pacific.  Of 
course  careless  cooks  cannot  expect  good  bread 
either  with  this  yeast  or  any  other.  With  ordinary 
care  I  will  guarantee  it  to  make  as  light  and  as 
sweet  bread  as  any  one  may  wish  to  eat : — Take  one 
handful  of  hops,  3  or  4  medium-sized  potatoes 
(washed  and  peeled),  boQ  them  in  1  quart  of  water 
until  the  potatoes  will  mash.  Mash  them  very  fine, 
strain  the  hops  from  the  liquor,  and  return  the 
potatoes  and  liquor  to  the  pan,  adding  as  much 
flour  as  will  make  a  stiff  paste  when  it  cools  ;  let  it 
boil  3  or  4  minutes.  When  cool  add  one  cupful  of 
good  yeast  and  corn  meal  (Indian  corn)  until  it 
crumbles.  Oatmeal  will  do  quite  as  well  if  it  is 
not  musty.  Dry  this  thoroughly  in  the  sun,  the 
stove,  or  before  the  fire.  Place,  in  well-stoppered 
bottles  or  jars  when  quite  cool  and  dry,  and  it  will 
keep  for  years.  When  required  for  use  proceed  as 
before — that  1b,  boil  hops  and  potatoes,  adding  one 
cupful  of  this  dried  yeast  when  cool,  but  no  corn 
meal.  Let  this  stand  over  night  in  a  warm  place  ; 
in  the  morning  take  8  or  10ft..  of  good  flour  and 
sufficient  warm  water  (about  98°  Fahr.)  to  make  a 
dough  that  will  not  stick  to  the  hands  ;  let  it  rise 
in  a  warm  place,  mould  it,  and  after  it  has  well 
risen  bake  in  a  moderate  oven  1}  hour.  Care  must 
be  taken  to  prevent  it  souring  from  over  rising. 

If  these  directions  are  followed,  better  bread 
cannot  well  be  made ;  and,  I  think,  your  correspon- 
dents will  not  find  it  necessary  to  have  recourse  to 
the  country  for  good,  light,  and  sweet  bread.  This, 
in  the  "  States,  we  call  potato-yeast.  If  any  one 
cares  to  try  this  I  shall  be  glad  to  hear  how  he 
succeeds.  Baok  woodsman. 

Agassiz  Landing,  Fraser  Eiver, 

British  Columbia,  March  31st,  1876. 


[10897.]— I  have  seen  several  inquiries  about 
yeast,  especially  German  yeast.  I  know  nothing 
about  this  except  that  it  is  nasty  stuff.  Brew  era 
yeast  is  sometimes  difficult  to  get,  and  it  very  fre- 
quently gives  the  bread  a  bitter  taste.  We  at  one 
time  had  the  bread  made  at  home  and  found  the 
yeast  troublesome  to  get,  and  we  accordingly  made 
what  it  a  very  good  substitute,  of  which,  as 
it  may  prove  useful,  I  send  the  receipt.  Water,  1 
quart ;  nope,  Jib. ;  boil  for  20  minutes  and  strain. 
Bub  fine  1ft.  of  potatoes  (boiled)  and  mix  with  the 
liquor  and  set  to  boil,  then  mix  with  it  ilb.  of  flour 
made  into  a  paste  with  cold  water,  stirring  well. 
Cool  and  add  i  pint  of  yeast  mixed  with  2oa.  of 
dried  flour.  Bottle  or  put  into  a  jar  when  done 
fermenting.  In  using  let  the  water  be  warmer  than 
usual  to  make  up  the  dough.  More  of  the  yeast 
must  be  used  than  of  common  yeast.  We  found  it 
do  well.  22.  T.  Boot*. 
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FOBECABTING  STOBMS. 

[10898.]— On  page  195  of  the  English  Mechanic 
for  1873  you  published  a  letter  of  mine  giving  an 
account  and  illustrative  din  gram  of  a  new  method 
of  forecasting  storms.  I  find  much  misconception 
exists  as  to  the  nature  and  efficacy  of  this  method  of 
warning.  Fourteen  months  since,  by  means  of  the 
local  press,  I  began  to  call  attention  to  a  most 
unusual  state  of  the  atmosphere  over  Great  Britain, 
which  I  will  nttempt  to  explain  as  familiarly  as  pos- 
sible. Engineers  tell  us  the  pressure  of  the  atmo- 
sphere is  151b.  per  square  inch  of  the  earth's  surface. 
This  we  must  assume  to  be  when  the  barometer 
stuiids  at  .",  or  tin;  average  for  places  situated 
200ft.  or  SOttft.  above  the  sea.  Barometers  are 
usually  graduated  to  show  a  range  of  3in.  (from 
28in.  to  31in  ).  At  28in.  the  pressure  would  be  about 
14Jlb.,  at  31m.  about  15}lb.,  or  an  extreme  differ- 
ence of  l|lb.  per  square  inch — nearly  2cwt  per  square 
foot,  or  over  17cwt.  the  square  yard. 

These  extremes  are  seldom  reached  in  this  coun- 
try, but  the  barometer  usually  indicates  variations 
of  a  few  ounces  on  each  side  of  151b. — a  few  ounces 
on  the  inch  amounting  to  a  very  considerable  weight 
per  square  yard. 

The  Daily  Telegraph  has  recently  made  the  public 
familiar  with  the  graphic  method  of  showing  the 
differences  of  pressure.  If  29  5  be  assumed  to  be 
the  true  average  it  may  be  taken  that  each  tenth  of 
an  inch  above  or  below  that  level  indicates  that 
there  is  71b.  of  air  per  foot  more  or  less  than  there 
should  be.  The  peculiar  state  of  the  atmosphere  to 
which  I  have  above  alluded  is  this,  that  for  sixteen 
months  past,  with  the  single  exception  of  March  this 
year,  the  air  has  always  averaged  an  excess.  Heavy 
gales  have  in  many  places  resulted  from  its,  as  yet, 
ineffectual  efforts  to  acquire  its  equilibrium  during 
the  reaction  which  must  inevitably  take  place,  and 
which  will  probably  extend  over  many  months. 
Still  more  serious  gales  must  be  expected,  which  I 
contend  can  be  guarded  against  perfectly  in  the  fol- 
lowing way  : — It  must  be  assumed  that  from  the 
length  of  time  the  air  has  been  above  its  proper  level 
it  will  try  to  get  down  as  quickly  as  possible.  If  it 
falls  very  rapidly  it  leads  to  a  pale  of  wind,  the 
greatest  force  of  which  is  when  the  barometer  begins 
to  rise — first  rise  after  very  low  foretells  stronger 
blow.  In  the  Daily  Telegraph  2-1  hours  are  included 
iu  the  space  between  two  of  the  upright  lines  ;  but 
if  each  space  is  taken  to  represent  one  hour,  it  will 
be  found  that  it  is  easy  (by  making  the  scale  hourly) 
to  ascertain  the  rate  at  which  the  air  is  decreasing, 
and  seven  or  eight  hours'  warning  can  always  be  had 
of  the  worst  time  of  the  gale. 

I  have  before  me  a  diagram,  on  an  hour  scale,  of 
a  hurricane  which  occurred  on  October  2nd,  1860. 
off  the  island  of  St.  Kilda,  and  which  was  reported 
in  the  Times  by  the  captain  of  EM  S,  Porcupine. 
The  captain  reported  that  at  8  a.m.  of  the  2nd 
October  the  merenry  stood  at  30  32  ;  at  8  p.m.  it 
had  fallen  to  29  75.  The  barometer  then  fell  still 
more  rapidly,  so  that  by  2  40  a.m.  of  3rd  October  it 
had  fallen  to  28*87  ;  for  46  minutes  the  barometer 
was  stationary,  at  3.26  the  hurricane  began  and 
lasted  till  5.30,  when  the  barometer  had  risen  to 
29  52.  The  rate  of  rise  then  fell  off  somewhat,  as  at 
6.10  the  height  was  reported  as  29  65,  and  the  wind 
bad  dropped  to  a  gale.  The  glass  soon  after  ceased 
rising,  and  the  weather  became  nearly  calm. 

The  13th  April  (the  day  before  Good  Friday)  was 
a  very  stormy  one  in  many  parts  of  England.  In 
Chelmsford,  at  1  a.m.  on  that  day,  I  found  the 
mercury  at  29  9 ;  at  8  it  had  fallen  to  29  5,  a  sharper 
fall  than  that  at  first  reported  by  the  Porcupine. 
From  8  a.m.  the  fall  here  slackened,  so  that  by 
4  p.m.  it  had  only  been  1 J  tenths  in  8  hours  ogainst 
4  tenths  in  7  hours  (as  contrasted  with  the  Porcu- 
pine fall),  consequently  here  the  danger  had  passed. 
In  other  parts  of  England  I  hare  no  doubt  the 
barometer  went  lower,  as  in  Huntingdonshire  a 
hurricane  was  reported  which  blew  down  many  new 
telegraph  posts  as  large  as  a  man's  body. 

To  give  the  above  results  in  lbs.  of  air  per  square 
foot :  In  the  first  12  Lours  reported  by  the  Porcu- 
pine 421b.  per  foot  disappeared,  or  3ilb.  per  hour ; 
then  631b.  per  foot  went  in  7  hours,  or  91b.  per  hour. 
The  inrush  of  air  to  fill  the  vacuum  of  course  caused 
the  hurricane. 

At  Chelmsford,  on  tho  13th  April,  281b.  went  in 
the  first  7  hours  observed,  or  41b.  per  hour;  then 
but  lOJlb.  in  8  hours,  the  smaller  amount  thus 
shown  'about  l^lb.  only  per  hour)  explaining  why 
no  more  than  a  strong  breeze  was  felt  here. 

It  will  be  seen  that  the  leading  idea  of  this  plan  is, 
that  attention  should  be  directed  both  to  the  length 
of  time  and  the  amount  to  which  the  air  has  been 
above  the  average  in  quantity,  these  giving  the  mea- 
sure of  the  force  of  the  reaction.  It  is  out  of  the  power 
of  the  Board  of  Trade  to  warn  seamen  or  fishermen 
at  a  distance  on  this  pluu,  but  it  is  a  perfect 
warning  for  those  who  will  use  it  themselves.  Of 
course  it  would  be  best  for  a  seaman  to  mark  a 
diagram  like  that  of  the  Daily  Telegraph,  but  a 
little  practice  would  enable  any  one  to  dispense  with 
that,  as  the  main  thing  is  to  observe  the  rate  at 
which  the  mercury  falls,  coupled,  as  I  bave  before 
said,  with  the  length  of  time  during  which  the 
excess  of  air  has  lasted. 


A  glance  at  an  aneroid  twice  a  day  woald,  in 
ordinary  times,  be  sufficient  to  insure  perfect  free- 
dom from  any  anxiety  for  many  hours,  as  it  is 
impossible  for  the  air  to  decrease  in  quantity  so 
rapidly  that  it  cannot  be  watched.  To-day  we  have 
601b.  per  square  foot  too  much  air  ;  to  fall  to  601b. 
deficiency  would,  even  in  the  case  of  a  hurricane, 
require  at  least  20  hours.  It  need  not  be  wondered 
at  that  1201b.  difference  per  Bquare  foot  in  that 
time  would  make  a  commotion. 
Chelmsford,  May  8,  1876.      W.  G.  Wenley. 


ORGANS,  HABMONTTJMS,  Ac. 

["10899.] — I  quite  forgot  to  answer  the  question  of 
"Saul  Rymea"  (No.  10840),  where  he  wants  to 
know  "which  set  of  reeds  the  musette,  in  the 
Mason  and  Hamlin  orchestral  organ,  acts  with  so 
as  to  produce  a  wave?"  Now,  perhaps  an  amateur 
might  and  ought  to  leave  answers  like  these  to  such 
authorities  as  "  Eleve,"  with  whose  opinion  I 
should  be  sorry  to  differ ;  still,  should  my  answer 
be  of  any  use  to  ,;  Saul  Rymea,"  I  shall  bo  most 
happy  to  givo  it.  The  Mason  and  Hamlin  orchestral 
organ  is  nothing  more  nor  less,  than  an  exact  copy 
of  the  "  Mustel  harmonium."  The  "  musette  "  lias 
always  been  tuned  in  unison  with  the  rest  of  the 
instrument.  The  harpe  eolienne  has  two  vibrators 
to  each  note  in  the  bass,  and  with  this  advantage — 
that  each  vibrator  is  insulated  from  the  other  by 


N.B. — The  pallets  have  their  sides  slightly  eon- 
vex  and  concave,  to  admit  the  free  passage  of  each. 
The  springs  indicated  in  the  drawing  are  merely 
hair-springs,  to  assist  the  pallet  iu  the  laws  of 
gravitation.  A.  G. 

OBGAN  AT  CIBENCESTEB. 

[10900.] — I  have  perused  Mr.  Savory's  graphic 
description  of  the  organ  at  a  church  at  Cirencester 
most  carefully,  and  I  must  confess  I  am  at  a  loss 
to  undeestand  his  object  in  this  communication,  a* 
I  see,  by  the  specification  he  gives  of  the  instru- 
ment, nothing  more  than  an  organ  of  medium 
dimensions. 

I  have  always  understood  the  object  in  writing 
to  your  valuable  paper  consisted  in  either  giving  or 
requiring  information,  or  some  new  idea,  all  toad* 
ing  for  the  advancement  of  science.  What  peculiar 
advantages  does  Mr.  Savory  hold  out  to  us  amateurs 
by  his  description  of  the  Cirencester  organ '(  Has 
ho  generous  feelings  towards  amateur  organ- 
builders,  and  does  he  think  possibly  that  xome 
enterprising  amateur  may  build  a  similar  instru- 
ment for  his  private  practice  ?  At  all  events,  he 
gives  us  one  or  two  interesting  details  connected 
with  it.  one  of  which  is,  "  the  choir-organ  is  built 
over  the  keyboard,  and  some  20  pipes  of  it  are 
showing  in  a  most  beautiful  manner,  about  8ft. 
from  the  ground."  The  originality  of  this  idea 
means  of  divisions  in  the  pan,  the  effect  being  to  I  would  probably  have  never  struck  anybody  except 
greatly  enhance  its  value  as  a  stop.  Probably  he  iB  j  the  "  well-known  firm  of  Messrs.  Gray  and  David- 
thoroughly  aware  of  the  simple  yet  effective  mecha-  sou."  His  description  of  the  swell  being  of  tho 
nism  of  what  is  termed  "  double  touch."  Still,  as  "  best  Venetian  principle  "  is  not  at  all  bail. 
I  have  seen  no  remarks  made  on  it,  and  for  the  What  is  Mr.  Savory's  idea  of  the  worst?  It  would 
possible  benefit  of  many  amateur  harmonium-  please  me  to  know  it.  He  preludes  his  description 
builders,  I  will  mention  that  the  effect  is  produced  |  by  informing  us  that,  "the  church  had  been  re- 
by  the  regulating  screws  of  .the  pallets  of  the  "  front  stored  at  the  price  of  £ 13,000,  and  no  better  place 


organ" — so  to  speak— being  arranged  so  that  a 
very  slight  depression  of  the  key  lever  causes  the 
"  back  organ "  to  speak  first.  Thus  the  most 
sudden  transitions  from  pp.  to  ff.  are  pro- 
duced by  a  little  practice,  and  of  course  a  melody 


could  be  found  for  the  organ  than  where  it  is  now 
fixed."  This  is  really  useful  for  amateurs  to  know. 
The  most  telling  remark  of  the  whole  thing  follows, 
which  is  that  he  thinks  it  necessary  to  say  that, 
of  course,  the  organ-builders  had  to  construct  an 
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can  lie  made  to  stand  out  anywhere  on  tho  key-  i  instrument  to  fit  the  place,  and  by  their  skill to 
board  the  performer  likes.  I  overcome   the    difficulties,"  &c.    I  can  sec 


jui u  ujc  peEiuiuict  ilivds.  j  overcome       «    -  "—■■-""I     — ~.     -  — - 

As  I  see  there  are  many  amateurs  of  the  bar-  j  force  of  this  argument  myself,  and^  am8teursj»nii 
monium 
jour 
vatc 
that 

which  means  from  one  to,  say,  20  rows  of  reeds  or 
pipes  may  be  under  the  command  of  a  single  pallet, 
and  friction  reduced  almost  to  a  minimum.  I  ought 
to  mention  that  I  am  indebted  for  the  idea  to  Sir. 
Tamplin  ;  but,  as  there  is  no  secrecy  about  it,  and 
my  instrument  is  the  only  one  that  possesses  it,  I 
send  it  for  the  benefit  of  amateurs  to  take  it  for 
what  it  is  worth.  My  experience  with  it  is  that  as 
this  pallet  is  lifted  up  and  away  (eccentrically),  and 
not  above,  and  at  an  angle  of  nearly  45",  like  all 
other  pallets  (harmonium),  the  column  of  air  that 
attacks  the  reed  is  equal  at  both  ends  simul- 
taneously— consequently  you  get  truer  intonation, 
simpler  mechanism,  and  less  friction.  Of  course 
the  "  Tamplin  pallet "  can  be  made  of  any  length, 
and,  with  regard  to  connection  with  the  clavier,  it 
can  be  pushed  up  or  pulled  up  by  a  sticker  or  other 
pimple  mechanism.  Bear  in  mind  this  pallet  is  very 
different  to  the  "  box  pallet "  in  the  organ. 

References  are  to  Fig.  1 ;  Fig.  2  shows  view  of 
pallet  completed  and  in  position: — A,  pallet,  show- 
ing leather  covering  channels  in  soundboards  ;  B  B, 
eccentric  hinges — two  to  each  pallet ;  C,  block,  sup- 
porting wooden  rod  for  pallet  springs  ;  D,  hard- 
wood rod,  to  which  spring  i..  screwed  j  E,  angle- 
iron,  to  support  and  strengthen  wood  rod  ;  F  F, 
wooden  guides,  in  which  each  eccentria  hinge  is 

centred;  G,  pallet  spring;  H  H,  soundboard ;  K,         ■■■■■■  ,  — — i  —  ■  ...»  — 

wooden  sticker  to  lift  pallet  from  key  ;  eccentric  I  Jones,  or  Willis,  if  at  any  time,  €>r  under  aIv 
hinges,  right  and  left.  I  cumstances,  they  would  ever  advise  the  swell  u 
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room,  or  church,  or  chapel  wonld  be  found  too  small 
to  contain  it.  His  remark  would  apply  to  all 
organs,  no  doubt.  However,  be  the  Cirencester 
organ  what  it  may,  I  am  sure  we — amateur  organ- 
builders— all  will  feel  happy  to  hear  that  the  good 
people  of  Cirencester  (including  Mr.  Savory)  are 
charmed  with  its  quality  of  tone  and  case,  as  well 
as  "  the  most  efficient  way  in  which  the  peculiarities 
of  construction  have  been  overcome,"  and  that 
things  have  come  to  such  a  happy  termination. 

A.  a. 


OBGAN-BTJILDING. 

[10901.]— It  may  possibly  be  presumption  on  my 
part  to  differ  in  ony  respect  on  any  of  the  papers 
which  Mr.  G.  A.  Audsley  has  lately  been  writing  »or 
the  benefit  of  us  amateur  organ-builders:  but  a 
paragraph  which  has  appeared  in  No.  6  of  bis  co  • 
munications  I  should  much  like  explained  to  me- 
sa's :  "  In  planning  the  disposition  of  the  seT"*j 
parts  of  the  instrument  the  swell  should  l>c  pi»«« 
at  the  back,  so  that  its  soundboards  should  be  n» 
the  floor!"    Now,  really  this  advice  is  ra""  '<* 
good,  even  though  it  emanates  from  such  an  aum 
rity  as  Mr.  G.  A.  Audsley,  and  my  advice  wouio  w 
that  intending  builders  should  inqarire  of  any  nrj 
rate  London  firm,  such  as  Messrs.  Bishop,  aw, 
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plteed  near  tbe  floor.  One  of  the  most  obi-ions 
reasons  for  keeping  it  as  high  as  possible  from  the 
ground  is  tbat  dust  and  foreign  matter  should  as 
little  as  possible  affect  the  more  delicate  reeds,  such 
m  the  oboe,  Ac,  which  are  generally  placed  in  the 
swell.  Mr.  Audsley 's  position  should  be  the  very 
best  place  for  all  dirt  and  room -sweepings  of  every 
kind,  which  would  get  amongst  the  reed  work  and 
materially  im  prove  the  quality  of  the  tone,  at  the 
tame  time  giving  ample  scope  for  our  amateur  friend's 
monotonous  though  necessary  pastime  of  what 
u  technically  termed  "  tuning.  '  I  should  not  have 
written  this  had  it  not  been  for  the  fact  that  Mr.  G 
A.  Andsley  U  professing  to  show  amateurs  the 
proper  way  to  build  orgaus.  One  last  question  and  I 
bare  done. 

Oiren,  an  organ  Buch  as  contemplated  by  an 
amateur  through  the  advice  of  Mr.  Audsley,  has 
been  finished,  "  the  swell  on  the  ground  (near  the 
ground  being  indefinite)  and  at  the  back ;  the  pedal 
pipes  properly  placed  on  either  side  of  the  swell  and 
frtat  organs  ;  and  (last  but  not  least)  the  whole 
id  a  room  10ft.  6in.  high ;"  the  sangnine  amateur  is 
half  mad  with  delight  and  expectation  to  taste  the 
fruit  of  his  work— he  takes  his  seat  at  the  key -board, 
«nt  come  the  stops,  down  goes  full  ^hord,  but  no 
wood !  Why  ?  The  bellows  hare  been  forgotten 
Where  would  Mr.  Audsley  suggest  their  being 
placed  under  tbe  circumstances  ?  There  is  no  room 
for  them  in  the  organ.  A.  Q. 

PRACTICAL  HINTS  TO  AMATEUR 
OBGAN-BUILDEB8. 

[10902.1 — Co  erection.— Allow  me  to  call  your 
attention  to  the  small  diagram  on  p.  191,  which  your 
printer  has  rendered  incorrectly,  and  in  such  a 
manner  as  to  confuse  my  idea.  The  upper  line  is  a 
i mall  zig-zag,  expressing  a  continuous  shake,  in- 
ifead  of  being  (as  in  my  copy)  a  large,  irregular, 
wary  line,  expressing  diminuendo  and  crescendo  play- 
inr.  The  centre  line  should  not  hare  been  broken 
and  the  bottom  one  should  hare  been  composed  of 
Sorter  strokes,  expressing  staccato-playing  in  imi- 
tation of  the  bowing  of  the  double-bass.  Below  I 
fire  you  a  sketch  of  my  original  diagram  and 
attendant  lettering  without  the  hyphens,  which  were 
alio  incorrectly  introduced,  and  shall  esteem  it  a 
faTour  if  you  will  insert  it  along  with  these  few 
words. 


Solo  crescendo  avndl 
diminuendo  legato/ 

Accompaniment  le~  7 
g»to   $ 

Ban  staccato  ... 


O.  A.  Audsley. 


A  SPLENDID  HARMONIUM. 
'.10903.}— Bbterrino  to  tbe  remarks  of  Mr. 
Andalev  on  tbe  colossal  instrument  he  speaks  of  in 
>«tter  10861,  I  would  say  that  I  happen  to  be 
thoroughly  conversant  with    the    instrument  in 

Inntion— for  this  reason :  Some  years  ago,  finding 
was  unable  to  make  room  iu  my  house  to  place 
an  organ  of  the  dimensions  necessary  to  my  re- 
quirements, I  determined  on  having  a  harmonium 
tout  on  tbe  grandest  possible  scale.  I  went,  there- 
fore, to  Paris,  with  the  express  intention  of  visiting 
«rery  harmonium  factory  of  note.  Amongst  others 
'  went  to  Debnin's.  I  saw  the  instrument  in  ques- 
jjoo.  which,  if  I  mistake  not,  was  built  for  the 
Paris  Exhibition  of  1867.  As  I  cannot  aay  one 
*ura  against  the  amount  of  finish  that  had  been 
^P*nded  on  it,  both  inside  and  out,  which  was 
Pfrieet,  I  tried  it,  and  the  tone  wae — well,  not 
("tung,  and  the  price  high.  Crestfallen,  and 
■iBMst  inclined  to  give  the  idea  up  of  ever  getting 
»  reed  instrument  of  the  size  I  required,  and  per- 
««t  in  every  respect,  I  chanced  to  meet  a  friend 
»bo  had  a  vast  deal  more  "knowledge  of  the  bar- 
wraiam  than  myself,  to  whom  I  told  my  trouble, 
i i  VTj  m*  not  ^e8P*>r»  »aid  there  was  more 
»  be  done  with  the  vibrator  than  people  knew  of. 

make  a  long  story  short,  we  set  our  heads  to- 
rther,  and  the  result  has  been  that,  during  the 
ttone  of  teres  years  or  so  of  thought,  an  instru- 
ment has  been  turned  out  which  has  exceeded  my 
JjW  wngoine  expectations— in  fact,  it  is  as  near 
10  approach  to  an  organ  as  a  "  reed  "  er  vibrator 
«•  at  present  be  made.  It  weighs  nearly  1}  ton, 
m  a  built  on  the  principle  of  a  "  grand  organ," 
^nbtmtars  in  lieu  of  pipes— i.e.,  solo,  swell, 
r**1"  chonr,  and  pedal  couplers  acting  either  by 

•at*  T*  ,top'  fcwo  sweI"t  tremulent  to  solo, 
anal  pedal,  and  an  arrangement  for  bringing 
,  JTJTf  «top  in  the  instrument  and  opening  the 
'•^■boxes  on  and  off.  This  the  "grand  barmo- 
*"»  of  '67  never  had,  and  the  only  real  advan- 
?r  'hat  particular  instrument  was  from  the 
■K  that  the  choir  -organ  (sic)  was  nothing  more 
■Mess  than  one  of  Mons.  Mustel's  original  bar- 
rVBflu  stuck  on  to  an  organ  harmonium.  Bear 
IHr  x\  .***  not  0D«  of  nis  latest  "grand  con- 
models.  A.  Q. 


THE  ELUTB  AND  CLARIONETTE. 

[10904.]— The  interesting  correspondence  which 
has  for  some  time  been  continued  in  your  columns 
as  to  the  relative  capabilities  of  musical  expression 
of  the  flute  and  clarionette,  induces  me  to  offer  t 
few  observations  in  favour  of  the  first-named  in 
strum ent,  on  which  I  have  been  an  amateur  player 
for  many  years.    With  the  clarionette  I  never  could 
succeed  in  producing  any  note,  and  consequently 
with  reference  to  its  merits  I  am  unable  to  speak. 
The  flute,  however,  has  had  its  lorera ;  but  those 
who  excel  in  playing  it  are,  in  my  opinion,  not  so 
numerous  as  some  would  suppose.    I  am  exceed 
ingly  fond  of  hearing  it  well  played  by  others,  but 
rarely  meet  with  an  opportunity  of  doing  so.  Its 
capabilities,  theoretically,  I  never  saw  more  fully 
treated  upon  than  in  an  old  instruction  book, 
written  by  a  Mr.  John  Gann,  of  which  the  date  is 
not  given.  In  this  work  a  complete  system  of  modu- 
lation is  taught,  and  the  student  is  with  the  flute 
alone  intelligently  introduced  into  all  the  intricate 
evolutions  of  harmony,  and  is  shown  how  he  may 
compose  for  himself  an  impromptu  flute  part  to 
harmonic  combinations  written  for  other  instru- 
ments, when  it  may  bo  desired.  If,  therefore,  the 
science  of  musical  harmony  can  be  taught  in  con- 
nection with  the  flute  as  an  instrument— and  the 
work  I  have  in  my  possession  proves  that  it  can — 
its  powers  in  the  hands  of  a  player  upon  it  are  won- 
derfully increased,  and  its  resources  prove  to  be  much 
more  abundant  than  at  first  sight  would  appear. 
There  seems  to  me  to  be  no  reason  why  the  flute 
should  not  be  studied  with  as  mueh  ardour  and  de- 
votion as  the  study  of  the  violin  is  pursued  ;  and 
were  this  the  case  generally,  I  am  certain  that  we 
should  have  many  more  good  flute-players  than  we 
have  now,  and  that  as  a  favourite  instrument  it 
would  soon  successfully  rival  the  violin.    The  diver- 
sity of  the  flute  is  easy  of  attainment,  but  to  excel 
upon  it  requires  study  and  application,  constantly 
and  habitually  persisted  in.    But  as  "Beroe"  ap- 
pears to  have  some  considerable  knowledge  of  it, 
instead  of  at  present  submitting  my  own  experience 
at  any  great  length,  I  would  like  to  ask  him  whether 
he  is  familiar  with  the  art  of,  upon  the  flute,  appa- 
rently continuing  a  melodious  theme  simultaneously 
with  a  flying  accompaniment  by  means  of  the  double 
tongue.   I  heard  this  once  done  beautifully  in  the 
Rotunda,  Dublin,  and  only  once.   I  have,  how- 
ever, music  in  my  possession,  evidently  written 
with  the  intention  to  produoe  this  effect,  but 
hitherto  I  have  not  succeeded  in  accomplishing  it. 
The  chords  are  arpeggios  in  the  upper  octave, 
while  the  melody  is  written  in  full  on  the  staff,  and 
vice  versa.    For  my  own  part,  to  my  own  ear, 
I  simply  produoe  a  succession  of  arpeggios  without 
recognising  as  a  distinct  entity  the  theme  presented 
for  illustration  and  ornamentation.    As  the  subject 
is  one  which  is  very  interesting  to  flute-players,  and 
as  it  is  one  which  may  have  engaged  the  attention  of 
"Beroe"  and  others,  if  they  would  favour  us  with  their 
hints  upon  it,  in  all  probability  the  amateur  flautists 
who  consult  the  columns  of  your  journal  will  find  in 
their  communications  additional  reasons  for  their 
valuing  it.  J.  F.  Ballard. 

Chelmsford,  May  6th,  1876. 


aaiod 


[10905.]— I  ax  glad  to  see  "Beroe's"  letter 
(10863)  on  this  subject,  especially  as  it  is  written 
in  such  an  impartial  spirit.  As  a  flute-player  of 
igbt  years'  experience,  there  is  only  one  passage  in 
rhich  I  differ  from  him — i.e.,  where  he  says  the 
4  lower  notes  of  the  flute,  though  soft  and  velvety, 
are  weak."  I  have  never  found  "  the  lower  notes 
of  the  flute  weak,"  but  rather,  distinguished  from 
the  high  notes  by  a  certain  richness  of  tone  not 
observable  in  them.  I  have  heard  players  who  have 
not  been  able  to  "  bring  out "  the  high  notes  of  the 
flute  so  well  as  the  low  ones,  and  rice  vena,  but  I 
believe  this  is  caused  by  a  faulty  way  of  blowing 
the  flute.  Indeed,  I  believe  there  is  no  wind  in- 
strument which  so  many  people  attempt  to  learn  as 
the  flute,  and  yet,  which  so  few  really  play  well. 
I  should  advise  Mr.  Carre  to  choose  the  flute  if  be 
wishes  for  a  solo  instrument  to  play  at  home,  or 
with  a  few  friends ;  but  if  he  wishes  to  play  in  an 
orchestra,  I  should  advise  him  to  choose  the 
clarionette— if  he  has  wind  enough  to  blow  it.  The 
clarionette  is  too  noisy  for  a  house  in  which  there 
are  peace-loving  inmates,  although  it  may  excel  the 
flute  in  qualify,  as  it  most  certainly  does  excel  it  in 
quantity  of  sound. 
Coatham.  Austin. 

THE  OBOE. 

[10906.]-Worn.D  "  A.  G."  (letter  10682)  bo  kind 
enough  to  give  me,  and  others  similarly  interested 
in  the  matter,  a  few  practical  hints  as  to  the  making 
of  oboe  reeds  ?  I  quite  agree  with  him  that  as  a 
rule  it  is  a  useless  waste  of  money  to  purchase  them 
ready  made,  and  have,  therefore,  for  a  long  time 
constructed  my  own,  after  a  fashion.  My  instru- 
ment is  by  Kruspe,  of  Erfurt  j  it  is  rather  a  heavy 
model,  but  has  a  very  full  solid  tone  ordinarily  ;  I 
have  been  playing  for  about  three  years  and  am 
ashamed  to  say  have  not  mastered  the  art  of  reed- 
making  sufficiently  to  insure  turning  oat  a  good 


one.  Sometimes,  by  chance,  I  succeed  in  producing 
a  beauty,  bnt  it  is  quite  a  lottery.  The  plan  I 
adopt  is  to  get  two  or  three  dosens  of  reeds  (shaped 
only)  from  La  Flour's,  and  having  by  me  a  stock  of 
seven  or  eight  staples  (Triebert'a,  with  ferrule),  bind 
them  on  as  required.  Is  there  any  particular  rule 
to  bo  observed  as  to  the  distance  the  silk  should  be 
carried  up  the  reed  ?  Also  in  finishing  off  the  very 
last  of  the  scraping— always  a  ticklish  operation — 
is  there  any  particular  point  to  be  looked  after? 
Any  word  of  advice  in  the  different  phases  of  this 
art  I  should  esteem  as  a  great  favour.  Mr.  J.  C. 
Harker's  sweeping  assertions  as  regards  the  tone  of 
the  oboe  seemed  to  me  so  peculiar  as  to  be  not 
worth  while  noticing.  I  can  only  hope  that  this  gen- 
tleman's friend,  if  after  ten  months'  hard  practice  he 
still  failed  to  satisfy  himself,  had  not  unwittingly 
selected  a  model  similar  to  one  I  heard  the  other 
day  being  played  in  tbe  street  by  a  Swiss  gentleman. 
This  fearful  affair  had  a  bell  about  5in.  across,  and 
the  performer  was  accompanied  by  another  Swiss 
gentleman  on  a  species  of  bag-pipes,  apparently 
made  ont  of  a  whole  sheep  or  goat's  skin,  legs  aad 
all ;  the  effect  of  the  concert  was  lovely.  O. 


ME.  GAMOEE'B  HEAL  IOE  RINK. 

[10907.]— Ik  common  with  many  others,  I  have 
been  to  see  this  ice  rink,  and  was  glad  to  find  several 
Ladies  and  gentlemen  skating  on  it,  and  evidently 
enjoying  themselves  much.  The  ice  floor,  although 
very  small,  appeared  to  be  as  good  as  can  reason- 
ably be  desired  ;  and  I  proceeded  to  investigate  the 
peculiar  method  employed  in  obtaining  this  result. 
In  the  first  place  I  was  very  much  struck  by  the 
fact  of  Mr.  Gamgee  having  entirely  abandoned  the 
"Ether  process,"  upon  which  his  well-known 
"British  Ice  Company"  was  founded,  and  his 
having  adopted  another  totally  different  method. 
This  method  consists  in  compressing  sulphurous 
acid  gas  (by  steam-engine  power),  then  expanding 
the  liquefied  gas,  in  piping,  immersed  in  a  solution 
of  glycerine,  which  becomes  sufficiently  cold  to  be 
used  for  transmission  through  the  tubes  of  the 
"  floor,"  and  thus  causing  the  water  covering  these 
tubes  to  be  frozen ,  as  I  saw  it.  It  is  pretty  well 
known  that  this  liquefied  gas,  in  a  dosed  v easel, 
exerts,  at  a  temperature  of  60°  Fahr. ,  a  pressure  of 
from  2  to  2}  atmospheres — ammonia,  under  similar 
conditions,  exerting  a  pressure  of  from  7  to  7J 
atmospheres.  Now  I  wish  to  inquire  of  some  of 
"onrs"  whether  sulphurous  acid  gas  has  never 
before  been  employed  as  an  agent  in  freezing 
liquids  P  Also  whether  it  has  or  has  not  the  dis- 
advantage of  being  liable  to  absorb  oxygen  from  the 
air,  and  thus  gradually  become  sulphuric  acid  gaa. . 
— Answers  to  these  inquiries  will  much  oblige 

Real  Ioe. 


SHIP'S  OUTFIT. 
[10908.]  -I  wish  to  draw  attention  to  this  (to  my 
mind)  very  important  subject.  We  have  had  ship- 
building dealt  with,  bat  not  ship-outfitting.  The 
great  number  of  vessels  lately  bnilt,  and  now 
railding,  are  not  steamer*,  but  sailing  ships.  A 
short  time  ago  I  read  of  18  fall-rigged  British-built 
ships  lying  up  at  Melbourne,  totally  dismasted.  A 
few  day*  since  I  heard  from  a  Lloyd's  surveyor 
that  a  ship  built  in  Scotland  only  a  few  months  ago 
wae  sent  to  sea,  and  in  a  few  days  was  towed  back 
into  port  again,  having  lost  all  her  masts  and  spars. 
She  was  fitted  out  a  second  time,  and  sent  to  sea. 
Only  a  few  days  elapsed  when  this  ship  was  towed 
back  again,  suffering  exactly  as  before ;  a  third 
time  got  ready  and  sent  to  sea,  and  within  a  fort- 
night this  ship  turned  bottom  np,  and  was  totally 
lost.  Now,  I  think  there  is  ample  reason  for  ns 
taking  np  this  matter,  as  such  cases  might  be  mul- 
tiplied, bat  there  is  no  need ;  and,  with  a  view  to 
elicit  opinion  from  readers  of  this  journal,  I  would 
offer  for  consideration  the  two  following  points  : — 
1st.  The  building  of  masts,  yards,  Ac.— whether 
iron,  steel,  or  wood  is  preferable?  2nd.  The  iron 
gear  put  on  the  spars  for  the  purpose  of  rigging.  I 
nave  noticed  that  in  Government  ships  this  work  is 
generally  much  lighter  than  that  of  merchant 
vessels.  May  not  oar  work  in  this  part  be  top 
heavy?  Alpha. 

P.S.— Any  hints  as  to  works  bearing  on  this  ■ab- 
ject—stating price,  and  where  published— would 
oblige.— A. 


GOURMET— SPELLING  BY  SOUND. 

[10909.]— I  ah  obliged  to  "  Nolla"  for  his  cour- 
teous letter,  p.  149.  It  appears  that  my  knowledge 
of  French  has  stood  still  since  A.D.  1842,  while  the 
Ian  image  itself  has  gone  on  expauding. 

His  second  paragraph,  though  intended  to  differ, 
really,  I  think,  corroborates  my  argument.  He  says 
(in  effect)  foreigners  find  no  difficulty  in  learning 
English  grammar,  or  in  understanding  English  as 
written.  Their  difficulty  lies  in  taking  up  a  hook 
and  reading  aloud  with  correct  pronunciation.  Now 
let  ui  suppose  the  case  reversed.  Print  phoneti- 
cally, and  let  Mein  Herr  or  Monsieur  take  up  the 
book.  Firstly,  he  would  find  the  words  thoroughly 
incomprehensible,  in  consequence  of  their  containing 
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no  clue  whatever  to  their  origin  ;  and  next  be  would 
have  to  learn  bow  to  give  expression  to  tbe  sounds, 
which,  being  all  written  phonetically  according  to 
English  idea,  would  not  in  any  way  correspond  to 
the  manner  in  which  either  a  Frenchman  or  a 
German  would  write  the  very  same  words  down 
according  to  his  own.  To  show  this  you  hare  only 
to  compare  the  spelling  of  any  English  word  as  given 
in  French,  German,  or  other  pronouncing  diction- 
aries, and  the  phonographic  English  would  not  agree 
with  any  one  of  them. 

I  wish  to  say  also,  with  a  view  to  clearing  away 
any  misnnderstanding,  that  when  in  my  letter  on 
p.  40  I  spoke  of  the  "  unfortunate  foreigners  "  who 
are  learning  English,  I  meant  those  who  are  taking 
tbe  trouble  to  studionsly  learn  it,  and  not  the 
myriads  who  learn  "  Pigeon  English  "  and  never 
read  a  word,  nor  could  do  so  if  they  wished.  Indivi- 
dually I  find  such  knowledge  as  I  left  school  with  of 
French,  German,  Latin,  and  Greek  proves  of  the 
very  greatest  service  in  enabling  me  to  understand 
what  I  read  without  the  aid  of  a  dictionary,  and  I 
am  certain  that  all  such  advantage  wonld  be  nullified 
bad  I  to  take  up  the  study  of  any  thing  written  pho- 
nographically. 

I  can  imagine  that  some  who  are  not  ao  fortunate 
in  this  respect,  and  who  cannot  appreciate  its  advan- 
tage, may  be  amongst  the  advocates  of  phonographic 
spelling,  but  the  reverse  is  impossible. 

Hazarding  a  guess,  "  Amara  "    seems  to  be 

E sonographic  for  "  Hammerer,"  the  pseudonym  of 
mith,  but  with  the  haitch  dropped,  as  Smith,  if  a 
Cockney,  might  be  expected  to  do.        J.  K.  P. 

[10910.] — I  fbkl  somewhat  diffident  in  writing 
on  this  subject  after  such  an  authority  as  Mr. 
Jones,  but  there  are  a  few  things  to  which  I  a»k 
permission  to  call  the  attention  of  your  readers. 
Most  persons  who  write  against  phonetic  spelling 
cannot  have  studied  the  matter  or  they  would  not 
show  such  ignorance  of  even  the  alphabet  of  Mr. 
Pitman's  incomparable  system.  One  of  your  cor- 
respondents, the  deservedly  esteemed  "  Saul  Rymea," 
in  a  postscript  to  a  letter  (10821,  p.  174)  on  "  Spelling 
Bees,"  says  : — "  This  word  (fonetik)  is  supposed  to 
be  nnmistakeable,  but  it  might  be  pronounced 
fo-ne'-tik,  fon'-e-tik,  fone'-tik."  When  printed  in 
phonetic  character  it  it  nnmistakeable,  for  the  long 
vowels  have  new  forms ;  therefore,  if  the  word  in 
question  were  pronounced  as  he  suggests,  it  would 
be  spelt  differently.  If  the  first  of  the  above  pro- 
nunciations were  right  the  e  would  be  printed  in 
the  new  type  for  the  sound  of  ee  in  meet ;  if  the 
second,  the  o  would  be  printed  short ;  and,  if  the 
third  method  were  right,  the  0  would  be  left  out. 
-  The  only  thing  remaining,  therefore,  is  to  place 
the  accent  on  the  right  syllable,  which,  in  this  case, 
as  in  the  greater  number  of  English  polysyllables, 
is  the  ante- penult.  Where  there  is  any  possibility 
of  a  mistake  in  the  accent  it  is  generally  shown  in 
phonetic  printing,  but  this  is  seldom  necessary. 

With  regard  to  "  J.  K.  P.'s  "  «'  Foreigner  Diffi- 
culty," Mr.  Gladstone,  the"  ex-Premier,  savs  :— "  I 
cannot  conceive  bow  it  is  that  a  foreigner  learns  to 
pronounce  English,  when  you  recollect  the  total 
absence  of  rule,  method,  system,  and  all  the 
auxiliaries  which  people  generally  get  when  they 
have  to  acquire  something  that  is  difficult  of 
attainment.  If  our  language  were  printed  in 
phonotypy  there  would  be  no  possibility  of  a 
mistake  in  pronunciation,  or  spelling  either. 

Nothing  has  been  said  by  any  of  your  corre- 
spondents about  the  great  help  afforded  by  phonetic 
printing  to  teaching  children  to  read.  It  has  been 
tried  in  the  national  schools  at  Port  law,  Ireland,  at 
Boston  and  Waltham,  U.S.,  and  at  many  other 
schools,  and  in  private  famines,  with  great  success, 
children  being  taught  to  read  in  one  year  and  ten 
months  better  than  others  taught  by  the  old  method 
in  five  years. 

The  mode  of  practice  is  to  teach  the  children 
first  to  read  the  phonetic  printing ;  then,  by  the 
aid  of  a  book  printed  in  phonotypy  on  one  side  and 
in  Roman  on  the  other,  they  are  carried  into  the 
common  spelling.  Children  so  taught  are  found  to 
be  better  spellers  also  than  those  taught  by  the 
ordinary  method. 

In  conclusion  I  would  advise  all  who  feel  interested 
in  the  subject  to  read  Max  Muller's  article  on  the 
subject  in  the  Fortnightly  Review  for  April  1. 

Leicester,  May  1.  J.  H.  O. 

MUST  THE  LEVER  NOTCH  BB  OILED 
OB  NOT  P 

[10911. }— Is  sending  (10719)  upon  the  above  sub- 
ject, it  would  have  been  ill  placed  in  me  to  have 
com  batted  the  opinion  of  an  authority  like  "  Seconds 
Practical  Watchmaker"  without  reasonable  grounds 
for  so  doing,  and  no  doubt  "Horo"  (10806)  may 
have  Been  statements  which  have  been  so  extraor- 
dinary and  unlikely  that  it  were  impossible  for  them 
to  be  facte,  and  therefore  he  classes  my  statement 
as  incredible  because  it  happens  not  to  coincide 
with  bis  theoretical  views;  but  truth  is  even 
stranger  than  fiction.  The  simple  facts  are  these : 
If  two  parts  are  acting  together  with  such  fric- 


tion as  to  cause  those  parts  to  wear  away,  is  it 
necessary  that  they  should  be  oiled  to  prevent  such 
friotion  ?  To  assert  that  to  create  oxidation  it  is 
necessary  that  oil  should  be  present  is  rather  a 
random  statement  to  make,  as  ho  knew  it  is  not  at 
all  necessary.    Friction  alone  will  do  so. 

My  being  a  practical  man  lies  more  with  him  than 
me,  as  there  are  several  grades  to  go  through  before 
arriving  at  that  summit ;  my  practicality  in  this  in- 
stance lay  in  the  observation  of  the  occurrence  as 
a  faot.'i  and  nothing  else.  The  quality  of  a  watch 
relates  not  to  whether  the  roller  pin  be  oiled  or  not, 
as  common  watches  are  in  more  abundance  than 
good  ones,  and  they  must  be  made  to  go  properly, 
and  by  the  assistance  of  this  journal  we  shall  bo 
aided.  The  form  of  roller  pin  is  a  form  much  advo- 
cated by  those  who  require  the  least  friction — vis., 
the  oval.  Probably  this  is  more  objectionable  than 
the  round  pin. 

Regarding  letter  10805,  all  therein  advanced  is 
true,  no  doubt.  From  these  views  the  watchmaker 
may  learn  to  measure  watch-wearing  by  the  standard 
rules  of  chemistry,  and  provide  himself  with  such 
materials 'to  mix  with  his  lubricants  as  are  necessary 
to  the  several  cases  brought  before  him.  Watch 
oils  are  at  present  most  unsatisfactory,  whether 
the  cause  be  in  the  wearer  or  not,  and  bow  to  remedy 
them  will  be  heard  of  with  pleasure  by  the  frater- 
nity in  general.  I  hope  to  see  the  chemist  taking 
the  matter  in  hand  and  letting  us  know  through  the 
earliest  succeeding  number  of  the  Mechanic  pos- 
sible. P.W.B- 


TUBBBT  CLOCKS. 
T10912.]-TInlikk  "Philo"  Getter  10830,  page 
175)  lam  neither  surprised  nor  disappointed  that  his 
suggestion  has  not  called  forth  more  replies  from 
your  correspondents ,  as  I  thought  at  the  time  that 
the  idea  was  too.  chimerical  to  find  much  favour 
with  your  readers.  I  am  sorry  that  I  misunder- 
stood his  first  letter,  but  the  impression  conveyed 
to  my  mind  by  his  second  is,  "first,"  that  the 
time  may  be  more  easily  read  by  a  single  figure 
being  displayed  than  it  can  at  present,  or,  to  use 
bis  own  words,  "  these  figures  would  be  more  con- 
spicuously visible  than  the  ordinary  clock-hands." 
Now,  I  am  not  prepared  to  deny  the  truth  of  this 
statement,  but  at  the  same  time  I  very  much 
doubt  it.  It  seems  to  me  that  these  figures  would 
not  be  so  clearly  discernible  as  "  Philo  "  appears 
to  think,  except  at  a  very  moderate  distance,  and 
not  even  then  if  the  view  is  to  be  obsoured  by  a  bar 
across  them  ;  whereas  the  time  may  be  read  from 
the  hands  of  a  clock  at  any  distance  from  which 
these  hands  can  be  seen.  *'  Second,"  that  by 
"  Philo's  "  suggestion  a  small  clock  is  to  be  made 
to  do  the  work  of  a  large  one.  Now  this  must  be 
a  theory  that  cannot  stand  the  test  of  experien  ce 
As  "Philo"  must  be  aware  that  a  certain  amount 
of  power  is  required  to  overcome  a  given  amount  of 
friction,  and  to  me  it  appears  that  the  friction  of 
these  rollers  will  be  equal  to  (if  not  exceeding)  that  of 
the  machinery  of  the  hands  of  an  ordinary  dock, 
and  if  "Philo"  can  overcome  this  friction  by  a 
small  clock  be  bids  fair  to  become  a  public  bene- 
factor. I  am  quite  prepared  to  admit  the  difference 
in  cost  between  a  small  clock  and  a  large  one,  but 
do  question  whether  any  maker  would  be  induced 
to  supply  a  clock  according  to  "  Philo's  "  suggestion 
at  the  same  price  as  an  ordinary  one. 

A  Churchwarden. 


OPENING  OP  THE  CARLISLE  AND 
SETTLE  LINE— LONG  BOGLE  BAIL- 
WAT  CARRIAGES. 

[10918.}— I  am  glad  that  "  Nolla  "  (letter  10836, 
p.  176)  agrees  with  me  about  bogie  carriages.  I 
like  them  for  their  safety,  even  if  they  have  more  dead 
weight.  As  to  what  you  say  about  the  seats,  the 
M.  R.  Co.  have  about  70  of  Pullman's  cars— built 
at  his  works  at  Detroit,  and  sent  over  in  pieces — 
and  they  are  still  making  them  as  fast  they  can. 
Some  have  the  turnover  seats  which  you  like  ;  but 
all  the  drawing-room  cars  have  chairs  which  turn 
round  any  way.  Since  May  1st  the  M.  R.  Co.  have 
run  Pullman's  cars  on  most  of  the  express  trains 
from  London — they  run  to  Edinburgh,  Glasgow, 
Manchester,  Liverpool,  Leeds,  Bradford — and  the 
5  p.m.  express  to  Liverpool  and  Manchester  is  a 
complete  American  train,  and  also  some  others — 
10.45  up.  Ac. ,  Ac.  The  new  "  Flying  Scotchmen  " 
have  Pullman's  cars ;  but  as  the  cars  have  to  be 
run  from  Carlisle  by  other  companies,  which  have  not 
central  buffers  or  Miller's  couplings,  they  have  to 
have  an  ordinary  van  at  each  end.  As  the  new  line 
has  only  been  opened  three  days,  it  may  interest 
your  readers  to  know  that  the  new  Flying  Scotch- 
;  men  are  very  good  trains  ;  but  the  M.  R.  Co.'s 
1  engine  ought  to  run  through  to  Edinburgh  and 
I  Glasgow.  From  Carlisle  to  Skip  ton  (87  miles) 
is  run  without  stopping.  Is  this  the  longest  run 
there  is  in  England  P  The  day  trains  do  not  stop  at 
Leeds,  but  half  an  hour  at  Norm  an  ton  for  dinner. 
Will  some  one  say  how  far  it  is  from  London  to  Car- 
lisle by  M.  R.  and  N.  W.  R.  ?  Also  to  Glasgow  and 
Edinburgh  by  the  three  lines,  and  how  long  the  dif- 


ferent trains  take  i  Of  course  the M.  R.  Co.  are  not 
running  over  the  new  line  at  as  fast  a  pace  as  tbtj 
will  in  a  little  while  ;  and  the  new  traffic  has  been  «o 
heavy  from  Scotland  as  to  require  two  engines.  I  uw 
the  "  Flying  Scotchman  "  with  two  engines,  three 
Pullman  s  cars,  four  bogie  carriages,  three  vans,  tad 
all  quite  full.  And  the  Pullman  sleeping  can  tt 
night  have  so  far  (May  4)  had  every  berth  in  foil 
both  directions.  The  trains  are  run  by  four  wheels 
coupled  express  engines—  cylinders  18  by  21,  wheeli 
6ft.  8in. — and  have  the  Westinghouse  automatic 
air  brake  on  engine  and  train.  In  answer  to 
"  Mew,"  p.  176,  the  Midland  have  no  "  six-wheeled 
composites  " — a  Pullman  car  loaded  is  a  little  under 
20  tons,  and  the  engine  wheels  are  6ft.  8b.  1  do 
not  know  the  sixe  of  the  G.  N.  R.  boilers  on  the 
coupled  engines,  but  tbey  get  plenty  of  steam,  sad 
work  well.  What  "Nolla"  (p.  176)  say.  shoot 
open  American  carriages  is  very  good,  but  there  ate 
some  old-fashioned  people  in  England  who  still  like 
the  compartments,  and  the  Midland  hare  made 
some  long  carriages  on  American  bogies  and  frame*, 
and  put  in  compartments  to  suit  these  people. 

Express  Driver. 

THE  WESTINGHOUSE  AUTOMATIC 
BRAKE. 

[10914.]— I  bio  to  inform  your  readers  that  in  » 
tiial  I  saw  made  to-day  a  train,  consisting  of  engine 
and  ten  carriages,  was  run  up  to  S3  miles  ea 
hour,  and  at  a  signal  every  carriage  was  uncoupled, 
the  air-tubes  broke,  and  each  carnage  stopped 1  itielf. 
The  one  that  stopped  tbe  quickest  ran  260  vardi.snd 
the  longest  300.  It  was  said  by  Mr.  Chalmeri  tint 
the  brake  or  driving-wheels  did  more  damaee  thin 
reversing.  This  has  been  proved  not  to  be  the  cast, 
and  the  brake  holds  three  times  better  thanreversinj. 
If  you  were  on  the  engine  you  would  not  know  when 
the  brake  was  put  on,  it  works  so  nice.  The  automatic 
brake  is  nsed  over  nearly  all  the  Midland,  and  alio 
on  some  lines  in  America.         Express  Driver. 


WAVE  MOTION. 

[10015.]— Thi  presumption  is  decidedly  in  the 
negative,  because  the  character  (timbre)  or  inten- 
sity of  tbe  vibrations  in  no  way  affects  the  speed  el 
propagation.  M.  J.  J.  Muller  has  undertakes  m 
experimental  inquiry  to  determine  whether  in  apt 
as  in  sound,  the  speed  of  transmission  is  dependent 
on  the  intensity  or  amplitude  of  the  vibrations,  end 
fonnd  an  affirmative  answer.  Hereupon  M.  Lippi« 
has  repeated  the  experiments  with  arrangement*  to 
secure  a  two  thousandfold  greater  accuracy,  and 
communicated  his  results  to  the  Vienna  Academy, 
proving  that  the  rate  of  propagation  is  independent 
of  the  intensity  of  the  vibrations  As  "Beacon 
Lough  "  uses  the  barbarous  term  "  Wave  Motion, 
where  no  physical  waves  subsist,  I  commend  to  hu 
attention  the  paragraph  which  I  have  freely  trans- 
lated from  Nature,  April  20th,  1876,  where  he  will 
find  a  delectable  jargon  of  "  wave  lengths,"  "  lonu- 
niferous  ether,"  and  other  phrases  which  darken 
knowledge  by  a  fashionable  display  of  learned  hypo- 
thesis. Eolecticus. 

METRICAL  SYSTEM. 

[10916.]  —  I  would  suggest  that  those  corre- 
spondents who  wish  to  familiarise  themselves  with 
the  French  measures  should  provide  themserrei 
with  a  rule  metrically  divided,  either  of  boxwood  or 
cardboard.  It  is  very  difficult  to  imagiue  dimension* 
expressed  in  this  system  as  fractions  of  W  inch, 
Ac.;  but  by  having  the  rule  constantly  before  one 
one  can  soon  become  familiar  with  the  metre  ana 
its  parts,  and  then,  when  dimensions  are  read  on, 
they  are  at  once  comprehended  as  parte  or  divmon* 
with  which  the  eye  is  familiar,  just  as  one  imagines 
an  inch  a  definite  part  of  a  two-foot  rule,  im 
process  of  thought  is  more  simple,  not  reqw** 
the  transposition  into  English  measures,  and  J* 
more  likely  to  lead  to  the  adoption  of  thu  exoelWt 
decimal  system  than  one  which  simply  seeks  to  una 
an  equivalent  in  our  own  irregular  system. 

W.  B.B- 


ROLLER  SKATES. 

[10917.]— If  "  BLB."  (10846)  is  willing  to  pay  two 
guineas  for  Plimpton's  skates,  it  is  clear  that  w 
considers  them  worth  that  sum  to, him } JKJP523 
of  their  fair  price  is.  I  think*' 
to  rink-owners  only  being 
skates,  I  opine  that  we  have  to 
for  the  restriction  quite  as  much^ 
as  it  is  clearly  more  to  their  interes 
the  sale  should  be  thus  confined. 

I  fancy  Mr.  Plimpton's  discover!, 
evolved  itself  somehow  thus  :  Seeing '  1 
no  substance  so  smooth  and  hard  and  yel 
being  cut  into,  as  ice,  the  necessary  hold  1, 
must  be  sought  for  in  another  mode.  _ 
curves  on  the  old  wheeled  skates  one  must  r! 
the  extreme  edges  of  the  wheels,  and,  as  the  Ll_ 
then  slight,  a  fall  is  the  usual  result;  therefore]! 
base  must  be  widened,  to  obtain  from  a  broad  1 
face  what  the  edge  refuses  to  give.   To  attait 
the  wheels  must  remain  flat  on  the  floor  ho  we  v4 
skater  inclines  his  body,  and  the  only  mode  ol 
this  is  to  make  the  sole  a  rocker.  This  alontj 


low.  With  regard 
to  obtain  these 
such  partes 
Ir.  Pfimpton- 
his  that 

st  have 
i  we  have 
iaf 
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ever,  will  not  enable  curves  to  bo  readily  described, 
•ad  therefore  the  inclined  axle  was  invented,  the 
controlling-  puds.  4o.,  completing  the  new  skate. 

As  idea  tints  carefully  worked  out  is  surely 
worthy  of  protection.  If  the  rocking  sole  and  in- 
clined axle  are  not  novelties,  why  have  we  waited 
for  Plimpton's  skate*  ?  If  the  discovery  is  not  so 
valuable,  why  do  all  the  skates  worth  anything 
follow  his  pnnoipl.-  more  or  less  ?  And.  lastly,  if 
*•  If.  B."  (10SND  thinks  Plimpton's  skates  would 
well  pay  kirn  at  6*.,  what  are  we  to  say  of  other 
makers  who_  charge  oti  an  average  two  guineas  per 
pair  for  their  "  improvements  "  on  his  discovery  ? 

With  regard  to  the  "prior  publication"  point 
(see  letlw  10**51.  if  "Skater"  is  correct,  it  is  a 
mere  technical  defeating  of  an  evident  right ;  but, 
until  the  fall  legal  report  of  the  cases  appears  I 
must  reserve  my  further  opinion  hereon.  In  the 
meanwhile  I  may  suggest  that  it  is  possible  Mr. 
Plimpton  mny  have  other  reasons  than  those  sug- 
nstea  for  refraining  from  further  steps  at  present. 
Marly  all  the  rinks  use  his  skates,  therefore  other 
makers  cannot  do  him  much  harm  as  yet.  Does 
'Skater"  remember  "Bovill's  patent"  and  its 
actions  ?  B.  H.,  Solr. 

A  MECHANICAL  BAROMETER. 
[10918.]— In  reference  to  the  letter,  No.  10884,  on 
[    toe  subject  of  a  mechanical  barometer,  I  beg  to  say 
I    that  before  the  invention  of  the  aneroid,  wishing  for 
a  small  portable  instrument  to  show  the  height  of 
mountains,  I  thought  of  a  machine  similar  to  the 
on*  of  Mr.  D.  Winstonley.  I  had  it  constructed  in 
the  form  of  a  large,  watch,  with  fly-wheel  and  vanes 
attached.   I  was  much  pleased  at  first  with  its 
action,  bat  found  afterwards  that  it  depended  quite 
'    as  much  on  the  temperature  as  the  height  of  the 
atmosphere — in  fact,  it  was  convertible  from  a  baro- 
meter into  a  thermometer,  and  vice  versa.  This 
may  easily  be  imagined  when  we  consider  that  when 
the  barometer  shows  a  pressure,  say  2Uin.,  there  are, 
say,  a  thousand  atoms  or  particles  of  air  to  be  dis- 
■    placed  by  the  vanes,  and  when  at  31in.,  say,  1,200.  In 
I   a  similar  manner  cold,  by  condensing  air.  presses 
l    more  atoms  into  a  certain  space,  so  that  the  vanes 
|    have  more  to  do  in  displacing  them  when  the  tem- 
perature is  at  32°  thnn  when  at  00°.  Theinstrument 
may  thus  be  used  either  as  a  barometer  or  thermo- 
meter by  correction  for  temperature  or  pressure. 

W.  P.  Bain. 

PETROLEUM  STOVES. 
[10019.]— Will  "  Veritas"  (letter  10801,  p.  151) 
by  giving  us  a  plan  or  plans  sufficiently 
ifriblc  to  enable  myself  or  others  to  get  one 
or  to  know  if  I  purchase  whethor  it  is  the 
kind  or  not:-   Slate  the  different  kinds  of 
materials,  and  the  way  the  joints  are  made. 

W.  B. 

STATS  AND  CORPULENCE. 

).] — I  send  my  experience  of  wearing  stays, 
t  years  of  age.  and  inclined  to  be  very  stout, 
the  letters  on  this  subject  about  three  years 
back  in  "  onrs."   I  tried  the  leather  corset ;  it  con- 
tracted the  upper  parts  too  much.    When  left  off  it 
re  me  cold.  It  was  very  warm  to  wear.  I  bought 
Jar  pair  of  lady  s  lace-up  stays,  with  wood 
and  whalebones,  for  12s.  Od.    I  was  42in. 
the  stays  are  H2in.   When  I  am  laced  up  I 
about  a Viu.,  so  that  I  am  8in.  less  uow  than 
before.    The  feel  of  the  stays  is  very  pleasant, 
not  feel  the  pressure  now  I  am  used  to  them, 
not  leave  them  off  on  any  account.    The  only 
ition  required  was  to  take  in  two  small  plaits 
at  the  tap  in  front  on  each  side.   I  am  more  active 
ii  take  a  pleasure  in  walking  good  long  distances, 
fore  I  took  to  wearing  stays  I  soon  became  tired 
'done  np.  Proved  Good. 


General  Antidote  for  Poisons.  —  M. 
■el  gives  the  following  formula  for  an  antidote 
,  number  of  deadly  poisons :— Solution  of  sul- 
sof  iron  (D.  145;  100.  water  800,  calcined  mag- 
>  80,  washed  animal  charcoal  40.  These  ingre- 
U  are  kept  separate,  the  solution  of  sulphate  of 
IB  oat  vessel,  the  magnesia  and  charcoal  in 
another,  with  some  water.  When  needed,  the  sul- 
phate  solntion  is  poured  into  the  last-mentioned 
receptacle  and  violently  agitated.  The  mixture 
should  be  administered  promptly  in  doses  of  from 
r*  to  3  3  ounces.  From  experiments  M.  Jeaunel 
find*  that  this  antidote,  employed  in  proper  propor- 
aans,  renders  preparations  of  arsenic,  ziuc,  aud 
digituline  completely  insoluble.  It  does  not  render 
oxiiic  of  copper  absolutely  insoluble,  however,  and 
leu-. --a  in  solution  notable  quantities  of  morphine 
■ad  strychnin.  It  neither  decomposes  nor  precipi- 
tat«>  cyanide  of  mercury  nor  tartar  emetic.  It 
saturates  free  iodine  entirely,  find  acts  but  partially 
volutions  of  alkaline  /hypochlorites.  Four 
of  the  antidote  are  fjund  to  neutralise  the 
of  l'fl  ounflps  of  arsenite  of  soda. 
^  toxic  action  of  sulphate  of  strychnin, 
"eat  delay  to  administer  evacuants. 
ounce  is  efficacious  against  digita- 
>  the  intestines.  The  formula,  says 
certainly  preferable  to  the  officinal 
Jdo  of  iron,  which,  in  course  of  time, 
ratnre  of  59°  Fab.,  undergoes  mole- 
, .  ions  which  render  it  unreliable  as  an 
'arsenical  preparations.  v 


REPLIES  TO  QUERIES. 


*,*  Ja  their  answer*.  Correspondents  are  re- 
spectfully requested  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 


[211 33.1—  Gas  Analysis  —  Alfred  H.  Allen  regrets 
his  inability  to  assist  "  J.  T.  T."  in  his  query.  I 
was  very  anxious  myself  to  get  at  the  cause  of  the 
failure,  as  I  was  quite  sure  J.  T.  T.'s"  equations 
were  correct.  Not  feeling  satisfied  that  none  of 
the  numerous  chemical  readers  of  the  English 
Mkchanic  attempted  a  solution,  I  was  determined 
to  have  a  solution  of  the  question,  if  possible ;  so, 
with  the  assistance  of  a  friend  and  Sutton's 
"  Volumetric  Analysis,"  we  arrived  at  the  following : 
That  the  proportion  of  CH*,  CjHg,  C4Hjo  in  such  a 
mixture  of  gases  could  not  be  determined  in  the 
ordinary  way.  For  4  vols,  of  CH.  and  2  vols,  of 
0|H]g  produce  the  same  vol.  of  CO*  and  the  same 
amount  of  contraction  as  6  vols,  of  1  1 1 , .  So  after 
divesting  the  mixture  of  gases  of  C»Hj  and  CO,  one 
with  acid  and  the  other  with  ammonincal  CujCl;, 
tnke  a  portion  of  the  mixture  nnd  add  a  few  drops 
of  absolute  alcohol,  the  1 '  ;M ;  will  be  absorbed  and 
the  CH*  and  C;H«  left  behind,  which  can  be  deter- 
mined by  explosion  with  oxygen  in  the  ordinary 
manner.  Then  if  a  =  CH,.  y  =  CjH,;  z  =  C4H,n, 
A  =  combustible  gases,  c  =  COj  produced,  E  = 
absorption  with  alcohol,  we  have — 

x  +  y  +  a  =  A  (1) 
a?  +  2y  +  4i  =  C  (2) 
and  *  =  E    (3N ;  then 

(li  -  (3)  gives  ■  +  v  =  A  -  E  (4). 

Again  from  (3)"4i  =  4  E  (5). 
(2)  -  (5)  then  x  +  2y  =  C  -  4  E  (6). 
(8)  -  (1)  Then  y  =  c  -  4  E  -  (A  -  E) 
=c-4E- A+E 
=  c  -  A  -  3  E  (7). 
(1)  -  (7)  then  x  =  (A  -  E;  -  (C  -  A  -  3  E) 
=  2  A  C  E. 

— S.  Burton. 

[24012.]  —  The  Search  for  Coal  at  Barrow-in- 
Furness. — My  object  in  sending  this  query,  which 
has  not  been  answered,  was.  if  possible,  to  ascertain 
what  virtue  there  is  in  2,000ft.,  the  limit  to  which  the 
boring  was  said  to  go.  "when  something  definite  would 
be  known."  It  will  he  recollected  that  the  Sub- 
Wealden  was  to  go  to  the  same  depth,  the  discoverv 
of  coal  being  the  object  in  l>oth  cases.  With  resrnrd 
to  the  former  I  should  think  that  2,000ft.  would 
reach  considerably  below  the  coal-measures,  and  in 
the  latter  case  2,000ft.  would  be  very  much  short  of 
reaching  the  coal-measures. — More  Light. 

[25020.]— Fireclay.— This  query  is  unanswered.  I 
should  have  been  glad  to  have  learned  to  what 
purpose  the  fireclay  at  Watcombe,  near  Torquay,  is 
applied,  because  I  know  of  a  very  extensive  deposit 
of  fireclay  which  has  been  objected  to  on  acconnt  of 
its  containing  the  same  amount  of  oxide  of  iron  (10 
per  cent.)  as  the  clay  recently  found  atDraycot,  near 
Wells,  which  was  said  to  be  of  the  same  quality  as 
the  Watcombe  fireclay. — More  Lioht. 

[25013.]— Floor  Covering. — When  we  receive 
such  lessons  from  Dr.  Richardson  as  have  been 
lately  published  in  the  English  Mechanic,  it  is 
well  for  us  to  profit  by  them.  His  lectures  on 
alcohol  need  no  comment.  I  kuow  among  my 
acquaintances  those  who  have  taken  a  losson  which 
"  6.  T.'s  "  and  temperance  lecturers  failed  to  teach. 
The  doctor's  present  papers  on  "  Unhealthy  Trades  " 
will  certainly  have  the  thanks  of  many  employed  in 
such  trades  ;  but,  concerning  oar  homes,  do  not  our 


use,  particularly  in  the  South,  whore  the  Scotch 
language  is  neither  rightly  understood  nor  justly 
appreciated.  "  More  Lijjht "  erreneously  says  thai 
"oat  cake  "  sprang  from  "bannock,"  a*  porridge  " 
from  "  brose."  Such  iB  not  the  case  and  shows  his 
ignorance  of  the  subject.  As  I  have  already  shown, 
the  words  "oat  cake"  and  "bannock"  are 
synonymous  terms,  but  "  porridge  "  has  bo  more  to 
do  with  "  brose  "  than  a  farthing  biscuit  has  to  do 
with  a  four-pound  loaf,  although  both  may  have 
sprung  from  the  same  material.  The  cooking  of 
"porridge"  is  so  different  from  that  of  "brose" 
as  to  entitle  them  to  the  name  of  different  dishes. 
So  far  from  keeping  "  bannocks  "  ont  of  the  way  of 
my  friends  they  have  a  prominent  place  at  every 
meal  in  my  house,  and  many  a  Southern  has  eaten  of 
them  heartily,  praised  them  honestly,  and  still  I  have 
had  no  cause  to  rue  it."  "  Brose  "  is  not  in 
common  use  in  towns  or  amongst  the  middle  classes 
in  Scotland,  but  oatmeal  brose  forms  the  staple 
food  used  by  our  ploughmen  or  "hinds"  as  they  arc 
commonly  called  in  the  South — the  bargain  at  feeing 
time  being  bo  much  money  for  the  term  and  a  stated 
quantity  of  oatmeal  and  milk  per  day,  out  of  which 
"brose"  is  invariably  made.  But  although  "More 
Light "  may  torn  np  his  nose  at  it,  and  prognosticate 
rueful  results  -from  its  nse,  a  bowl  of  well-made 
brose  and  a  good  appetite  is  not  to  bo  despirad.  A 
herd  loon  was  once  asked,  "What  do  yon  have 
for  breakfast  f  "  "  Brose."  "  What  for  dinner  ?" 
"Bro-jo."  "And  what  for  supper?"  "Brose." 
"  And,"  continued  the  querist,  do  you  never  tire 
of  brose  t  "  "No !  d'yo  think  I'm  sic  a  fool  as  to 
tire  o'  my  meat  ?"  I  will  take  the  liberty  of  here 
repeating  another  old  Scotch  anecdote:  — A  hyper- 
critical Englishman  once  said  to  a  Scotchman,  yon 
feed  your  men  upon  what  we  feed  our  horses." 
1  Deed,  aye,"  said  Sandy.  "  and  whanr  will  ye  find 
better  men  and  better  horses?"  There  is,  hew- 
ever,  another  sort  of  "  brose  "  I  might  rue  giving 
my  English  friendB — that  is,  "  Athole  brose  ;  '  and 
should  "  More  Light "  ever  be  so  favoured  by 
fortune  as  to  visit  the  Highlands,  let  him  indulge 
sparingly  in  this  dish  or  he  may  want  looking  after. 
Let  him  keep  in  mind  to  ask  for  it  well  cooked.— 
Gowrik. 

[25272.] — Curve.—"  C.  W.  H."  (No.  579.  p.J78) 
has  given  the  proper  analytical  demonstration  of 
the  property ;  but  it  admits  of  a  more  elementary 

Eroof ,  as  he  is.  no  doubt  aware.  If  the  subject,  then , 
as  not  yet  beeu  quite  threshed  ont,  I  would  refer 
to  this  simpler  method :— Let  A  D  F  C  in  the  figure 


represent  a  vertical  section  of  the  flnid,  and  A  P  B  C 
the  curve  in  which  it  cuts  the  fluid.    Every  particle 
wives  "dust  everything"  every  day?  and,  what   in  the  fluid  describes,  with  a  uniform  velocity,  a 

horizontal  circle,  whose  centre  is  in  the  vertical  axis. 


with  a  smoky  chimney,  a  felt  carpet,  and  curtain 
cornice,  I  am  afraid  onr  wives  follow  an  unhealthy 
trade  ;  and,  like  "  The  Yorkshire  Yeoman,"  I  have 
been  waiting  to  see  an  answer  to  the  above  query. 
I  have  several  times  wished  to  put  down  kamptulicon 
or  similar  covering,  but  am  met  by  the  objection 
that  it  is  cold  to  the  feet,  and  that  the  pattern  soon 
wears  off.  Kamptulicon  does  not  harbour  dust, 
which  every  description  of  drugget  does.  As  we  are 
now  discussing  dust  in  the  English  Mechanic, 
I  hope  to  hear  more  of  floor  coverings. — Derf  Eor. 

[25182.]— Lentils.— I  think  I  can  give  you  better 
directions  for  preparing  them  than  those  given. 
First  pick  out  all  the  numberless  seeds  that  are 
mixed  with  some  of  the  inferior  qualities  ;  the  pale 
flat  ones  are  the  best.  Boil  them  with  enough  water 
to  cover  them  and  21b.  or  3lb.  of  bacon  until  they 
are  well  mashed  i  add  salt  to  taste,  and  if  the  bacon 
is  not  very  fat  add  a  little  butter  or  lard,  previously 
made  hot.  If  liked,  a  little  minced  onion  may  bo 
fried  in  the  fat  first.  Time  for  boiling  from  two  to 
three  honrs. — S.  W. 

[25214.]— Oat  Cake— "  More  Light"  leaves  me 
master  of  the  field  with  a  very  bad  grace.  He 
makes  his  exit  with  a  kick  of  the  heels,  and  were 
it  not  that  he  has  again  fallen  into  error,  which  I 
feel  it  my  duty  to  correct,  I  would  have  let  the 
"  oat  cake  "  matter  rest,  as  wo  are  now  drifting 
into  matter  quite  foreign  from  the  tenonrof  the 
original  qncry.  I  had  no  anticipation  of  this 
divergence  when  I  casually  introduced  the  word 
"bannock"  as  being  the  proper  word.  While  I 
repeat  the  statement  and  can  give  the  best  proof  in 
substantiation,  I  will  admit  that  the  term,  "  oat 
cake,"  has  now  superseded  the  less  euphonious 
word  to  such  an  extent  as  to  eutitlo  it  to  general 


In  a  state  of  constant  angular  velocity,  as  supposed, 
we  have  three  forces  acting  on  any  particle.  P — 
namely,  the  centrifngal  tendency  acting  horizontally, 
the  weight  of  the  particle  acting  vertically,  and  the 
fluid  pressure  acting  normally  to  the  curve  at  P, 
the  fluid  being  supposed  frictionless.  Now,  theso 
three  may  be  represented  by  the  three  sides  of  the 
triangles,  M  P  N. 

Hence  jfJ  =  = 

P  M      cent,  force      *-  P  M 


=    .  £  --denoting 


the  angular  velocity  ;  .•.  M  N  =  M    =  a  constant. 

Hence  the  enrve  has  a  constant  subnormal.  But 
the  latter  property  is  a  characteristic  of  the 
parabola ;  therefore,  the  section,  A  B  C,  of  the 
snrface  of  the  revolving  fluid  is  a  parabola,  and  the 
surface  a  paraboloid  having  the  axis  of  revolution 
for  its  axis.  This  method  is  the  one  referred  to  by 
"Cycloid,"  p.  201.  There  is  another  given  in 
Walton's  "  Hydrostatical  Problems,"  but  the  abovo 
is  the  simplest. — James  Dickson. 

[25207.]  —  Woman's  Friend.  —  "  Manchester  " 
describes  the  work  done  by  a  thorough  washer,  but 
does  not  say  if  it  wrings  and  mangles.  Would  ho 
kindly  give  the  information,  and,  if  not,  describe 
the  best  construction  for  same  ? — Liverpool. 

[25356.]  —  Chemical  Balance.  —  The  full  par- 
ticulars  about  the  chemical  balance  for  5s.,  spoken 
of  by  "J.  B.  C."  in  your  issue  of  April  14th,  will 
be  found  in  The  Mechanics'  Magazine,  Vol.  1,  No. 
14.  April  1st,  1850,  p.  223,  by  J.  B.  Cookel  of 
Liverpool.  Tho  magazine  was  at  that  time 
pnblisbed  by  Richard  A.  Brooman,  at  106,  Fleot- 
stroet,  London.— J.  T.  Cooper. 
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9. J— The  Cycloid  Curve.— The  cycloid  is  a 
cure  traced  oat  by  a  fixed  point  \n  the  circumfe- 
rence of  a  circle,  as  the  circle  rolls  along  a  straight 
line.    Its  equation  is  :— 


a  cos.  -!«_-_¥  _ 
a 


■/  2ay  -  y=, 


where  a  is  the  radios  of  the  circle.  The  cycloid  is 
an  isochronous  curve— that  is.  the  time  of  oscillation 
in  a  cycloid  whose  axis  is  vertical,  and  vertex  down- 
wards is  the  same  whatever  be  the  arc  of  oscillation. 
This  property  is  of  (Treat  use  in  the  theory  and  con- 
struction of  pendulums. — Cycloid. 

[25375.]— Forces  of  Impaot.— If  "Vincent" 
means  that  a  double  force  produces  a  double  Telocity 
in  the  same  time,  and  on  the  same  mass,  ho  is 
correct.  But  a  double  force  causes  the  body  to 
move  through  twice  the  distance  in  the  same  time, 
and  as  the  work  is  equal  to  the  product  of  the  force 
by  the  distance,  we  hare  twice  the  force  acting 
through  twice  the  distance  gives  four  times  the 
work.  I  understood  by  "  force  of  impact"  the  work 
a  moving  body  is  capable  of  doing  if  its  motion  be 
destroyed,  and  which  is  called  kinetic  energy. 
"  Vincent"  confuses  with  this  the  force,  or  impulse, 
which  generates  motion,  and  which  is  measured  by 
the  momentum  produced  in  a  unit  of  time. 
"Cycloid,"  in  supporting  me  (p.  126),  assumes  his 
result  at  the  commencement,  for  if  i  mxP  docs 
represent  the  work  it  is  sufficiently  evident  from  the 
expression  that  it  must  vary  as  the  square  of  the 
velocity.  That  the  kinetic  energy  does  represent 
the  capacity  for  work  of  a  moving  body,  in  terms  of 
its  velocity  and  mass,  may  be  shown  as  follows  :— 
Let  a  force,  F,  act  upon  a  mass,  M,  who<e  velocity 
is  v,  through  the  space  s.  and  during  the  time  t,  as 
the  end  of  which  the  velocity  is  vf.  The  work  done 
=  Fs,  and  . 

*  =  .  (v  +  V)  t,  t  =  (v  "  r)  M  ; 

F 

.-.  F*  ■  J  M  (tr*  +  v)  (1/  -  v)  =  J  Mv^  -  |  Mv2  = 
increment  of  kinetio  energy.  Putting  the  initial 
velocity  v  =  0  we  have  Fs  =  \  Uv'K—C.  W.  H. 

[25427.]— Labels.— H.  Lee  should  pour  his  acids 
out  on  the  opposite  side  to  the  label.  Printed  ones 
and  varnished  would  be  better  than  written  labels, 
busHbe  acid  has  no  business  to  run  down.  H.  Lee 
should  hold  a  small  glass  rod  against  the  lip  of  the 
bottle  when  he  pours  any  acid  out.— E.  T.  Scott. 

[25443.]— Workshop.— The  reason  "Peter"  is 
troubled  with  moisture  in  his  workshop  is  because 
when  the  frost  goes  suddenly  the  shop  is  so  much 
colder  than  the  outer  air  that  it  condenses  the 
moisture  on  everything.  Open  the  door  and 
window  as  soon  as  ever  a  change  takes  place  till 
the  place  has  got  equally  warm  with  the  outside  air. 
"  Peter  "  must  somehow  effect  this,  and  then  no 
condensation  will  take  place.— B.  T.  Scott. 

[25477.]— More  Terms. — Much  certainly  remains 
to  oe  learned  by  "  those  who  write  learned  books  " 
(Dr.  Guthrie's  book  is  not  "on  this  subject "),  but 
not  on  this  elementary  matter.  No  one  who  had 
the  most  elementary  knowledge  of  dynamics  would 
consider  it  correct  to  equate  momentum  with  work. 
Dr.  Guthrie  has  probably  committed  the  error 
inadvertently.  Momentum  expresses  the  quantity 
of  motion  in  a  moving  body.  If  there  are  n  bodies 
of  equal  mass,  moving  with  equal  velocities,  the 
quantity  of  motion  in  the  system  is  n  times  that  in 
one  of  the  bodies.  If  there  be  a  mass  n  times  as 
great  as  another  (moving  with  the  same  velocity) 
the  quantity  of  its  motion  is  obviously  n  times  as 
much  as  that  of  the  latter ;  therefore  momentum 
varies  jointly  as  the  mass  and  velocity,  'lhe  term 
vis  viva  was  given  by  Leibnits  to  the  product  of  the 
mass  by  the  square  of  the  velocity— that  is,  twice  the 
kinetic  energy.— C.  W.  H. 

[26533.]  —  Algebra.  —  Dual  Arithmetic.  —  I 
hope  "H.  E.  A."  does  not  suppose  that  dual 
arithmetic  alone  is  competent  to  solve  the  equation, 

sfi  +  4afi-3xi  +  Qx*-x3  +  10x2  -  x  =  100. 
As  good  an  account  of  it  can  be  given  by  the 
ordinary  methods  of  approximation,  and  the  only 
question  valid  in  the  circumstances  is— which  one 
will  do  it  simplest  to  the  samo  degree  of  accuracy  ? 
For  the  purpose  of  comparison  I  nave  set  down  the 
following  solution  of  above  equation  by  the  ordinary 
method  of  "  Tiial  and  Error,"  the  result  being  true 
to  the  fourth  place  in  decimals  ;  and  if  "  H.  E.  A." 
can  do  better  with  the  dual  method,  I  shall  bo  glad 
to  see  proof  :— 

x?  +  4a*  +  Ox*  +  10x2 
(15)7  =  17086;      (1*6)7  «  26843 
4  ll'S)4  =  45-660  ;  4  (16)6  =  67109 
6  (l-5)<  =  30-376  ;  6  (1  «)♦  =  39  321 
10  (16)2  =  22-500 ;  10  (16)2  =  26-600 

+  115-521  +  158  873 

-  127650  -  137-163 

-ari-sJ-e-lOO 
3  (1-5)*  =  22  781 ;  3  (1'6)«  =  81457 
(15)3  -   3-37-5 .     (i  o)3  =  4-ooa 
16    =    1-600;      10  1600 
100       ;  1W 

-  127-656  -  137  163 

Trial  roots,  l'5andl'6. 

A'  =  -  12  135 ;  a"  =  21720 ;  and  whole  range  of 
difference  =  A"  -  a'  =  33-855.  Let  c  =  approxi- 
mate correction  to  be  added  to  first  root  1'5 ;  then, 
*••»  this  method,  it  is  supposed  that  A"  -  A'  :  A'  :: 


(1-6  -  15)   :  c;  or,  33-855  : 12  135  ::  01  :  c  = 
"  1'5358.  which  is  true  to  two  places  of 

33'855 

decimals.  Taking  next,  as  onr  trial  roots,  1*53  and 
1*64,  and  repeating  the  process,  we  find  correction 
to  be  added  to  1*63  =  '0004 ;  making  approximate 
value  =  1*5394,  which  is  true,  as  already  stated,  to 
the  fourth  place  in  decimals.  If  by  dual  arithmetic 
"  H.  E.  A."  obtains  x  =  1  53446  "  true  to  five  places 
of  decimals,"  then  so  much  the  worse  for  it.  In  my 
remarks  on  dual  arithmetic  on  a  previous  occasion 
I  took  leave  to  express  the  opinion  that,  although 
ingenious,  it  was  of  doubtful  utility,  for  the  reason 
that  although  the  logs  are  closer  set  than  the 
Napierian  (with  which,  however,  they  are  identical, 
so  far  as  the  latter  are  usually  tabled),  still  this 
advantage  would  be  found  in  practice  to  be  more 
than  counterbalanced  by  the  extra  labour  of  con- 
verting natural  into  dual  numbers.  This  opinion  I 
still  hold  to;  but,  of  course,  will  be  glad  to  alter  it 
the  moment  "H.  E.  A.."  or  any  one  else,  can 
satisfactorily  show  that  it  is  an  erroneous  one.— 
Jakes  Dickson. 

[26613.] -Engraver's  Varnish.— The  plates  for 
etching  are  covered  with  Brunswick  black  varnish, 
which  Mr.  Rawstrone  can.  I  believe,  get  ready 
prepared  at  the  artists'  colour-shops. — Qvzs. 

[25625.]— Dyeing  Ferns. — "B.  W.  J."  can  dye 
his  ferns  by  the  following :— Into  a  litre  of  boilimr 
water  put  one  kilogramme  of  picric  acid  and  a  small 
quantity  of  carmine  indigo.  Dye  about  a  minute 
and  half.— Naturalist. 

[2601?.] -Electrotypes.— "  Saul  Rymea,"  you 
have  canse  for  smiling ;  I  never  served  time  at  the 
stereo  trade— in  fact,  never  saw  it  done.  I  had  a 
few  instructions,  and  have  had  to  work  upon  those 
and  practise.  As  to  electro,  of  course,  I  am 
thoroughly  ignorant,  but  may  I  ask  your  help  P  I 
have  no  thought  of  doing  it  commercially,  but  as  a 
hobby.  Since  my  last  1  met  a  young  man  who  has 
done  it,  and  he  gave  me  a  little  information — viz., 
cast  a  pica  plate  and  solder  a  pica  rim  round  it  to 
constitute  the  trough,  into  which  place  the  gutta- 
percha that  has  been  made  soft  in  not  water ;  wipe 
the  moisture  off  the  face,  then  lay  the  block  on, 
which  has  previously  been  oiled,  and, pull  nu  im- 
pression in,  allowing  it  to  get  cool,  thin  plumbago 
the  face  of  the  mould,  and  insert  a  copper  wire,  :iad 
it  is  ready  for  the  bath.  Is  this  correct  P  If  I  t all 
you  how  my  battery  is  constructed,  you  may  better 
judge  how  to  inform  me.  It  is  on  Daniel  Is  principle, 
consists  of  a  gallon  earthenware  jar,  in  which  is  a 
copper  cylinder  and  porous  pot,  and  sheet  of  zinc 
amalgamated  (the  amalgamating  is  a  nuisance  >.  In 
the  jar  I  put  J  gal.  saturated  solution  sulphate  of 
copper.  %nd  suspend  a  bag  of  sulphate  in  it  also  1  in 
the  pot.  dilute  sulphuric  acid.  My  bath  is  another 
gallon  jar,  in  which  I  put  J  gal.  saturated  solution 
sul ph.it c  copper,  lib.  sulphuric  acid,  and  suspend  a 
ba-r  of  sulphate  in  it.  How  larire  a  surface  is  this 
capable  of  coating?  What  distance  of  wire  ou^ht 
thi  re  to  be  between  battery  and  bath  ?  How  near 
should  1  he  copper  sheet  be  bung  to  the  mould,  and 
should  it  be  kept  bright  ?  Should  the  copper 
cylinder  be  kept  brijht  ?  How  can  I  best  cWn 
it— also  the  copper  deposit  on  the  porous  cell?— 
Electro. 

[25651.1  —  Refleption  of  Light.  — It  is  just 
possible  the  following  may  be  of  use  to  Mr.  Lan- 
caster. The  question  is  a  very  interesting  one,  and 
I  should  like  to  see  it  fully  answered,  ft  does  not 
always  follow  that  when  motion  is  diminished  part 
of  it  is  lost  as  motion.  For  instance,  suppose  we 
have  an  inch  tube  full  of  water,  flowing  at  a  certain 
rate,  and  at  the  middle  of  the  length  of  the  tube 
there  is  an  enlarged  portion  2in.  diameter,  the 
velocity  of  each  particle  of  water  will  be  diminished 
as  soon  as  it  enters  the  enlarged  chamber,  but  will 
again  increase  to  its  original  amount  on  re-entering 
the  inch  tube.  The  momentum  of  the  water  in  any 
given  length  of  tube  remains  the  same,  whether  it 
be  taken  in  the  small  or  large  part,  since  what  is 
lost  in  the  latter  by  decrease  of  velocity  is  made  np 
for  by  the  greater  mass  in  motion.  May  not  a 
similar  effect  take  place  in  the  phenomenon  referred 
to?  The  denser  the  medium  through  which  the 
light  passes  the  greater 'is  the  number  of  particles 
to  be  put  in  motion  by  it,  for  the  ether  is  apparently 
not  independent  of  the  substance  which  it  permeates. 
Consequently,  the  momentum  remains  the  same 
though  the  velocity  is  decreased.  On  the  light 
emerging  into  a  rarer  medium,  I  think  there  is  no 
difficulty  in  conceiving  this  momentum  capable  of 
starting  off  the  light  waves  with  their  original 
velocity.  No  doubt  the  mathematicians  could  help 
us  here.— J.  B.,  Belfast. 

[25716.1— Straightening  Wire.— If  too  stout  to 
he  straightened  by  stretching  beat  it  into  a  shallow 
groove  in  a  block  of  bard  wood  3in.  or  4in.  long, 
endways  of  the  grain.— S.  E. 

[26718.]— Curve.— The  term  side,  when  speaking 
of  a  particular  part  of  the  surface  of  a  cone,  may  not 
be  strictly  correct,  but  "  Sumarongi,"  p.  182,  has 
hit  on  the  meaning,  therefore  it  is  scarcely  neces- 
sary to  further  explain.  But  to  pnt  the  question  in 
another  form.  Let  the  base  of  cone  be  vertical,  and 
what  I  called  the  shortest  side  be  horizontal  and 
uppermost,  cut  by  a  plane  that  is  vertical,  and  at 
the  same  time  at  an  angle  of,  say,  45°  with  base,  I 
can  trace  the  curve  by  means  of  a  series  of  sections 
(it  appears  to  be  an  ellipse),  therefore  tedious  and 
round  about.— Conic  SECTION. 


[26750.]— Heated  Shaft.— Mix  some  flower  of  ml. 
phur  in  your  oil  (keeping  it  thin  enough  to  ran),  and 
use  often  and  plentifully  for  a  day  or  two.  Sulphur 
not  only  keeps  the  bearing  cool  but  serves  to  pat  a 
skin  on  it.  I  hare  never  known  it  fail  as  a  cure,  and 
have  often  used  it  as  a  preventive. — G.  Bsaccahp. 

[25751.]— Refining  Olive  Oil.-"  G.  P.  B."  can 
refine  his  olive  oil  by  putting  some  in  a  bottle  vi'h 
a  few  pieces  of  lead  and  sine  and  placing  it  io  the 
sun.— Naturalist. 

[25767.]— Speed  of  Trains.—"  Egeria,"  in  bis 
reply,  does  not  do  justice  to  the  Great  Eastern. 
The  best  train  on  their  line  leaves  St.  Paneruat 
12.3,  and  runs  through  to  Cambridge  in  an  hoorand 
19  minutes.  I  do  not  know  the  exact  distance,  but 
it  is  close  on  66  miles,  more  or  less,  which  give*  an 
average  speed  of  about  42)  miles  an  hour.  The 
9.15  train  from  St.  Pancras  accomplishes  the  dis. 
tanoe  in  an  hour  and  25  minutes,  stopping;  at 
Tottenham.  I  must  beg  Mr.  Mayer  to  pardon  me 
for  not  having  answered  his  question  (257961  aiont 
the  Great  Eastern  bogie  engines.  I  did  not  see  his 
letter  till  I  read  Mr.  Boyd's  full  reply  to-dx.r. 
Would  Mr.  Boyd  kindly  give  the  firebox  dimensions 
and  heating  surface  of  the  engines  in  question  ?-G. 

[25757.]  —  Weight  and  Speed.  — In  reply  to 
"  Young  Flying  Dutchman  "  the  fastest  speed  ran 
on  the  Great  Eastern  Railway,  between  two  stop- 
ping stations,  is  by  the  morning  express  on  the 
Cambridge  line.  ThU  train  leaves  Tottenham  at 
9.35  and  arrives  at  Cambridge  at  10.40.  Distance 
49}  miles,  time  65  minutes,  equal  45  92  miles  per 
hour.  The  fastest  completed  journey  is  made  by  the 
12.3  noon  train  from  St.  Pancras,  which  arrives  at 
Ely  at  1.47,  stopping  four  minutes  at  Cambridge. 
Distance  72{  miles,  time  100  minutes,  equal  4T3> 
miles  per  hour.  The  former  of  these  trains  is  rnn  by 
a  7ft.  single  engine  with  outside  cylinders  and  sins-It 
pair  of  leading  wheels.  This  class  of  engine  has  been 
in  use  upon  the  Great  Eastern  Railway  for  many 
years,  and  is  a  general  favourite  with  the  driven. 
Those  that  have  leading  bogies  are  liked,  1  belieTe, 
still  better.- W.  H. 

[25765.]  —  Formation  of  Gold.— The  sncient 
alchemists  and  chemists  no  doubt  were  of  opinion 
that  gold  could  be  made  by  transmutation.  Refer- 
ring  to  the  gold  regions,  and  the  fine  micaceous 
Sydney  sandstone  (New  South  Wales),  with  its  cha- 
racteristic fossils.  OlossopUris  Broumiana  and 
Phyliotheca  Australia,  which  I  have  seen,  these 
sandstones  (micaceous),  with  their  contents.  Ac.. 
have  evidently  been  transmuted  and  melted,  by 
igneous  action,  into  liquid  and  gaseous  substances, 
and  have  thereby  been  transmitted  into  quarts,  the 
matrix  containing  globules  or  nuggets,  Ac,  of  gold 
and  small  cubes  of  iron,  Ac  The  same  phenomena 
of  transmutation  may  be  Been  with  regard  to  ice, 
converted  into  water  by  heat,  and  the  water  into 
gases  (oxygen  and  hydrogen)  by  electricity.  These 
two  gases,  reconverted  into  water  by  passinz  a 
stream  of  electricity  through  them,  and  the  water 
congealed  into  ice  by  real  or  artificial  cold.  W  by 
not  the  same  with  <  other  substances  ?  (See  "  Dr. 
Frauklaad's  Experiments  at  South  Kensington.") 
Read  "  Lectures  on  Gold  at  School  of  Mines,"  pob- 
lished  by  D.  Bogue,  Fleet-street,  E.  C.-Oasaboub 
Mountains. 

[25770.1— Or  avitation.— I  may  be  mistaken,  bat 
is  not  "  The  Man  in  the  Moon  "  the  titlo  of  one  of 
the  works  of  the  celebrated  Defoe  ?— Vectensis. 

[26775.]— Harmonium.— As  "  Saul  Rymea  "  has 
asked  me  a  few  queries  respecting  my  answer  to  query 
25775,  1  feel  it  but  right  to  answer  him.  I  thins:  I 
make  no  mistake  in  saying  that  the  harmoninm 
requires  an  even  pressure  of  wind ;  perhaps  he  will 
understand  me  better  if  I  say  "  equal "  pressure.  By 
an  even  pressure  1  mean  when  the  wind  passes 
through  the  air  passages  with  the  same  amount  of 
force.  An  illustration  of  an  uneven  pressure  he  will 
find  in  the  use  of  the  sourdine  stop.  The  air  passing 
through  a  small  aperture  causes  the  bass  notes  to 
vary  a  little  in  tune  with  the  notes  of  the  note 
treble,  because  there  is  less  force  on  the  bass  notes 
than  there  is  on  the  upper  ones.  I  think  yon  will 
understand  from  this  what  I  mean.  A  leakage  in 
the  bellows  will,  I  think,  oause  an  uneven  pressure 
of  air,  because,  wherever  the  leaky  part  is,  there  will 
be  less  force  than  there  is  in  the  parts  that  are 
sound.  I  may  here  inform  you  that  a  few  days 
before  I  wrote  a  reply  to  the  query  in  question  1  had 
an  harmoninm  to  repair  and  tune  which  was  suffering 
from  the  same  disease.  The  air  in  this  case  ww 
escaping  between  the  wad  and  the  soundboard,  bat 
when  put  right  the  instrument  was  in  good  tune,  u 
these  answers  are  not  to  your  satisfaction  please  •» 
me  know.— G.  Fryer. 

[25776.]  —  Ecouomiser.  —  "  A  Twelvemonth  s 
Subscriber  "  asks  is  it  possible  to  return  the  con- 
densed water  back  to  a  steam  boiler  carrying 
per  square  inch  ?  1  don't  see  how  it  can  be  done 
withont  some  mechanical  means,  such  as  a  pomp.  ">r 
injector,  for  as  far  as  I  can  get  to  know  it  reqnirw 
water  to  be  2Jft.  above  the  boiler  for  every  m 
pressure  per  square  inch,  which  in  your  case  wouia 
be  about  150ft.  for  u  to  pass  in  by  the  force  01 
gravity  only.— Selk'-Taooht  Enoinekak. 

[25778.]-Meohianioal  Eq.uivalent.-If  the  com- 
bustion of  one  poAnd  of  coal  raises  the  temperature 
of  100  gallons  of/  water  4*4'  C,  the  same  amount  * 
heat  should  raisk  temperature  of  one  gallon  of  vaier 
440°  C,  and.  therefore,  of  lib.  of  water  (,Vth  g»Ua*> 
4100°  C.    Th£  combustion  of  1  lb.  of  the  coal  a 
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therefore  equivalent  to  4400  calories  (French)  = 
440)  x  f  ■  7920  British  units  of  heat.  This  latter, 
multiplied  by  the  number  772  (Joule's  equivalent), 
gives  6114840  foot  pounds— the  mechanical  equiva- 
fcat  of  the  thermal  effect  of  the  coal. —  James 
Dickson. 

[26781.]— Meohanioal  "Examination  Question. 
When  the  height  to  which  water  is  to  bo  forced  is 
t err  considerable  the  different  parts  of  a  pump 
matt  be  very  strongly  made  and  fitted  together,  in 
order  to  resist  the  enormous  pressure  produced  by 
the  column  of  water,  and  to  prevent  leakage.  In 
this  ease  the  ordinary  piston,  packed  with  tow  or 
bather  washers,  cannot  be  used,  but  is  replaced  by 
s  solid  cylinder  of  metal,  called  a  plunger.  The 
plunger  is  of  smaller  section  than  toe  barrel,  and 
puses  through  a  staffing- box.  which  fits  air-tight. 
The  volume  of  water  which  enters  the  barrel  at  each 
op  stroke,  and  is  expelled  at  the  down  stroke,  is  the 
nine  as  a  volume  of  a  length  of  the  plunger  equal 
to  the  length  of  the  stroke ;  and  the  hydrostatic 
preunre  to  be  overcome  is  proportional  to  the  sec- 
tion of  the  plunger,  not  to  that  of  the  barrel 
Therefore,  with  a  head  of  water  of  60ft.,  and  a  plunger 
vction  of  8  square  inches,  we  get  60  x  '4335  «  8  = 
173  41b.,  the  pressure  due  to  this  column  of  water, 
to  which  may  be  added  Jrd  of  this  to  overcome 
friction,  Ac.  As  the  operation  proceeds,  air  is  set 
free  from  the  water,  and  would  eventually  impede 
the  working1  of  the  pump  were  it  not  permitted  to 
rtcape.  For  this  purpose  a  small  cock  may  be 
placed  on  the  most  convenient  part  of  the  barrel, 
which  may  be  opened  from  time  to  time  to  blow  out 
the  air.— J.  M.  G. 

[85783.  J— Organ.— To  "  Uranium." — Very  many 
thanks  for  your  kind  notioe  of  my  query.  I  am  glad 
to  nod  your  expressions  are  favourable  to  it.  As  you 
hsve  now  promised  a  few  working  directions  when 
jou  return  home.  I  will  wish  you  a  speedy  return.  In 
innrer  to  "  Saul  Bymea "  he  accuses  me  of  being 
prejudiced.  Of  course  he  is  not,  when  ho  compares  a 
foor-stop  organ  to  a  *'  miserable  little  box  of  pipes." 
If  my  query  had  been  an  attack  on  the  harmonium, 
which  I  did  not  intend  it  to  be,  and  I  had  alluded  to 
it  u  being  a  relative  to  that  sublime  instrument,  the 
<Jerman  concertina,  he  would  have  been  nearer  the 
mirk.  If  he  will  take  the  trouble  to  refer  to 
'■  Cranium's  "  reply  to  me  he  will  find  what  he  says. 
"Saul  Bymea"  wishes  me  to  explain  hew  that 
marvellous  organ  was  made.  Did  he  uuder- 
tttnd  my  query  when  he  read  it,  for  that  was  my 
"try  object  in  addressing  "  Uranium  " — for  instruc- 
tion! and  detail P  He  further  assumes  I  have  heard 
the  but  harmonium.  I  will  altor  that  phrase  a 
little,  to  "any  of  the  best  harmoniums,"  which  I 
trust  will  be  a  little  more  readable,  as  I  did  not 
expect  an  analysis  of  my  organ  query.— Ttn-tack. 

[25781]— Organ. — I  have  never  taken  the  exact 
lengths  of  bourdon  when  tuned,  bnt  as  we  shall 
have  a  swell  bourdon  up  in  abont  a  fortnight,  I  will 
measure  the  exact  length,  when  tuned,  and  send  you. 
Ton  may  put  the  pallets  where  you  like  under  the 
channels,  but  for  the  sized  soundboard  you  will 
require  you  cannot  put  them  on  the  end.  I  should 
hare  the  specification  arranged  as  follows  :— 
GREAT. 

Open  diapason    44  notes. 

Lieblich  gedact   56  „ 

From  Mid.  C.  metal. 
Suabeflate    56  „ 

SWELL. 

Dulciana  44  „ 

Stopt  diapason   56  „ 

Gemshorn    56  „ 

Piccolo    56  „ 

Ton  will  see  I  hare  nut  an  open  flute  instead  of  the 
principal.  It  is  made  with  inverted  mouths,  and  the 
tone  is  very  sweet ;  it  likewise  is  more  use  on  a  small 
organ  than  the  principal.  I  have  also  added  a  piccolo 
in  tbe  swell,  but  I  almost  (upon  second  thought) 
'honld  advise  you  to  have  it  in  the  great  instead  ;  I 
think  it  will  be  more  use  there.  Its  proper  place  is 
toe  »well  organ,  but  circumstances  alter  cases.  If 
too  bad  the  dulciana  in  the  great,  the  piccolo  mizht 
main  in  the  swell.  Cannot  yon  muster  an  8ft. 
kaor  C  oboe  in  tbe  swell  ?  I  give  the  alternate 
fiw  of  bearern  and  sliders,  beginning  at  the  back  of 
box  and  working  to  the  front.  Back  bearer  on 
cSeek,  ljin. ;  dulciana  slide,  2iin. ;  bearer,  ljin. ; 
»topt  diap..  2\ia.;  br.,  ljin. ;  gemshorn,  liin. ;  br., 
In.;  piccolo,  ljin. ;  br.,  lin. ;  gedact,  2 Jin. ;  br., 
Mm. :  flote.  -Jin. :  broad  br.,  6 in. ;  op.  diap.,  3Jin. ; 
front  bearer  on  cheek,  ljin.  If  von  make  the  swell 
"butters  on  tbe  sliding  principle,  but  which  is  not 
fecommendable.  except  for  economy  of  space,  you 
«an  do  away  with  3in.  of  the  6in.  space  between  the 
open  and  flute.— Uranium. 

[25787.1  —  The  Type-Writer.  —  A  type-writer 
«*lied  the  taehytypogranh,  was  described  and 
ilhufeated  on  p.  630,  Vol.  XIII.  I  doubt  much 
Mather  any  type-writer  can  be  worked  at  the  rate 
Jj  JO  word*  a  minute.  I  am  tolerably  sure  it  cannot 
°*J 'letter  to  be  copied  is  seen  for  the  first  time 
the  type- writer  is  to  produce  a  copy  on  similar 
paper.  What  a  practised  operator  can  do 
*»«  he  "knows"  what  he  wishes  to  write  is 
wuung  to  the  purpose.— Nun  Dor. 

[25787.]-The  Type-Writer.— A  type-writer  or 
^hytrpograph  was  illustrated  in  Vol  XIII.  (p. 
*w  1  »  e  Enolwu  Mechanic,  but  I  presume 
"«  Kemington's  machine  must  be  a  great  ha- 
Moteacnt  0n  that.  I  suppose  the  speed  of  the 


instrument  is  limited  rather  by  the  dexterity  of  the 
operator  than  by  any  detail  of  the  machine  itself ; 
but  I  guess  that  60  words  a  minute  "  is  only 
attained  when  the  accomplished  operator  knows  his 
"copy"  by  heart.  Much  of  the  work  done  by 
type- writers  is  smudgy,  but  I  suspect  that  is  caused 
by  the  operator,  for  of  course  it  will  print  clearly 
when  properly  treated.  Does  it  shift  the  paper 
itself  ?— 8.  Mater. 

[25787.]— The  Type- Writer.— I  went  the  other 
day  to  see  this  ingenious  little  machine,  and  in  five 
minutes  was  able  to  print  a  letter  to  myself  with 
only  a  few  slight  errors,  and  almost  as  quickly  as  I 
could  have  written  it.  Were  the  price  even  i}10  I 
would  have  one  to-morrow,  bnt  20  guineas  puts  it 
out  of  my  power.  It  is  a  common  saying,  when  refer- 
ring to  a  patented  article,  which  may  appear  dear, 
that  it  is  not  a  machine  you  are  buying,  but  a  man's 
brains.  I  admit  that  the  inventor  of  a  truly  useful 
time  or  labour-saving  machine  should  have  a  tangible 
return  for  the  product  of  his  mind  ;  but  it  is  ques- 
tionable policy  to  put  double  price  upon  an  article 
over  and  above  its  cost  of  manufacture,  and  so  pre- 
vent its  general  use  by  the  public  There  may  be 
individual  firms  who  can  afford  20  guineas  for  a 
type-writer,  and  take  the  money  out  of  it  in  a  very 
snort  time ;  but  for  one  such  there  are  hundreds  who 
would  purchase  the  machine  were  the  price  reason- 
able, and  still  affording  a  profit  to  the  inventor.  It 
may  be  presumption  for  me  to  appraise  the  type- 
writer, but  my  opinion  is  that  it  ought  not  to  be 
more  than  the  price  of  a  good  Bewing-machine.— 
Gowrie. 

[25791.]— Barrel  for  Chamber  Organ.— To  Mr. 
J.  W.  Finnell.— The  sise  of  chamber  organ  is 
from  CC  to  O,  56  notes.  I  want  a  barrel  to  act 
upon  the  keys  in  place  of  a  performer— blowing  and 
stop  drawing  not  required. — H.  C.  B. 

[25706.1— Bogie  Locomotives.— Thanks  to  Mr. 
Boyd  for  his  reply,  p.  206.  The  iron  fire-boxes  mnst 
have  been  very  bad,  for  the  engines  were  completely 
dismantled,  and  evidently  were  to  have  new  boilers, 
after  scarcely  18  months'  work  !  I  suppose  I  made 
a  mistake  as  to  the  "  inches  "  in  the  new  4  coupled 
engines ;  bnt  they  were  built  to  run  fast  passenger 
trains,  and  turned  ont  too  heavy — a  statement  that 
"  G."  corroborates  (p.  176).  They  certainly  look  as 
if  the  wheels  were  more  than  6ft.  Doubtless  Mr. 
Boyd  is  right  when  be  says  that  they  have  been 
oonfined  to  fast  goods  traffic ;  but  I  imagine  that  the 
6-coupled  engines  are  qnite  up  to  any  speed  required 
from  goods  trains  on  the  G.  E.  R.  Some  of  the 
tank  engines  with  four  wheel*  coupled  and  a  trailing 
bogie  are  also  reported  as  "  too  heavy."  What  is 
the  idea  of  the  "  stumpy "  chimneys  on  some  of 
the  new  engines— about  as  high  as  a  man's  hat  ?— 
S.  Mater. 

[25790.] — Fedeatrianism.  —  Wear  two  pairs  of 
socks,  wet  the  inner  ones  and  well  rub  with  yellow 
soap.  I  have  walked  forty  miles  in  a  day  with  the 
above,  and  my  feet  have  come  in  at  the  finish  cool 
and  easy,  free  from  busters,  Ac.  —  John  H. 
Chalmers. 

[25818.] -Damp  Feet— If  "Widred"  will  do 
as  I  do  I  think  be  will  complain  less  of  cold  and 
damp  feet  than  heretofore.  I  simply  cut  off  my 
stocking  feet  and  take  care  that  nothing  but  the 
leather  (composing  the  shoe)  comes  in  contact  with 
the  foot,  particularly  tbe  sole  of  the  foot.  I  bind 
the  cut  edge  of  the  stocking  with  a  little  cotton 
tape  and  attach  a  strap,  also  of  tape,  running  under 
the  hollow  of  the  foot  to  keep  the  stocking  down 
inside  shoe.  I  make  no  difference  in  winter  or 
summer.  "  Widred  "  will  find  his  feet  will  not  be 
hot  in  summer  nor  cold  in  winter,  and  he  may  wear 
his  shoes  until  they  are  a  disgrace  to  a  common 
cadger  without  taking  cold. — W.  It. 

S 25813.]— Damp  Feet. — I  strongly  recommend 
h  him  as  well  as  No.  25709  to  wear  horse-hair 
soles,  winter  and  summer,  as  a  remedy  for  cold  and 
damp  feet.-C.  T. 

[268! ■».]—  Gravitation.— In  answer  to  "  Konfou- 
cius,"  the  following  is  thn  paragraph  from  the  "  Man 
in  the  Moon  — "  The  globe  of  the  moon  is  not  alto- 
gether destitute  of  an  attractive  power,  but  it  is  far 
weaker  than,  that  of  the  earth.  As  if  a  man  do  bnt 
spring  upwards  with  all  his  force,  as  dancers  do 
when  they  show  their  activity .bjr  capering,  he  shall 
be  able  to  mount  50ft.  or  60ft.  high,  and  then  he  is 
quite  beyond  all  attraction  of  the  moon."  I  recollect 
when  a  boy  at  school  (forty  years  age)  reading 
in  a  book  ("  Matter  and  Motion ")  that  the  gra- 
vitation of  the  moon  was  only  one-fifth  that  of 
our  globe.  For  example,  if  a  man  on  the  surface 
of  our  earth'  weighs  10  stone  he  would  only  weigh 
two  stone  on  the  surface  of  the  moon.  In  my  boyish 
fancy  I  concluded  .that  the  "Man  in  the  Moon" 
mnst  be  a  ■  light-footed,  jolly  sort  of  "  Merry 
Andrew." — Mors  Lioht. 

[25821.]— Algebra.  — "Clement"  most  mean, 
though  he  did  not  say  so  in  his  question,  that  "  they 
sell  ont  at  par— A  at  the  end  of  2  years,  B  of  8." 
If  so,  the  following  is  the  solution : — Let  si  and 
600  -  x  be  A's  and  B's  capitals  respectively.  Then 

™^  »  A's  profit  for  1  year,  and  *L^W0^£> 


a  „__,  g 

=  B's  profit  fox  1  year ;  whence  the  profit  per  £l 
per  annum  of  each  is  the  same  ; 

Or,**-"  =    '-a*  . 
'     2*         8  loOO  -  a>) 
Simplifying,  we  have 

a*  -  996a>  =  -  198000; 


from  which  quadratic  we  find  x  =  720  or  275,  where 
0  must  be  taken  =  275:  the  first  value  being 
incongruous  to  the  nature  of  the  question  is  rejected : 

—A.  B.  Bin- Andak. 

[25821.]— Algebra,— Let  *  -  thn  money  which 
B  invested  in  the  concern,  and  500  -  x  =>  A's  money. 
Also  let  v  3  the  rate  of  gain  per  pound  per  year. 
Then  by  tbe  question.  ■  +   8*y   =  297.  And 
«  +  8rt/  =  600-x  +  2y  (500  -  x) : 

*     10*  -  1000  ' 
And  from  the  first  equation,  y  =  ^  ~  * 


Then, 


500  -  2« 


297  -  x 


8x 


10*  -  1000  8*  ' 

This  reduces  to  **  -  5*  =  49600.  Whence  x  =  225, 
and  600  -  *  =  276.  Thus  A's  amount  of  share  and 
profit  -  275  +  22  =  297 :  and  B's  ditto  =  226  +  72 
=  297.— J.  W..  Manchester. 

[26822.]— Flavouring  Tinctures— The  volatile 
oils  in  the  lemon  and  orange  rinds  and  the  volatile 
oil  and  resinous  matter  in  the  ginger  are  dissolved 
in  the  spirit  used  in  making  the  tinctures,  and  when 
the  tinctures  are  put  into  water  the  spirit  mixes 
with  the  water,  and  the  parts  insoluble  in  water  are 
precipitated.  Filtering  through  paper  will  make 
them  brighter. — Chebicus. 

[25823.] -Astigmatism— I  am  much  obliged  to 
"Cysticercus"  for  his  very  full  reply  to  my  ques- 
tion ;  and  ns  he  has  expressed  his  willingness  to  give 
me  further  information  on  the  subject  I  will  take 
the  advantage  of  his  offer.  In  the  first  place,  I 
should  like  to  inform  him  that  Helmholtz  says  that 
the  cornea  of  most  human  eyes  is  not  a  perfectly 
symmetrical  curve,  and  that  some  eyes  are  not  sym- 
metrically placed  with  regard  to  their  common  axis, 
and  that  the  result  of  these  two  defects  of  construc- 
tion is  the  condition  called  astigmatism,  and  pre- 
vents us  seeing  vertical  and  horizontal  lines  at  the 
same  distance  perfectly  clear  at  once,  which  seems  to 
me  to  slightly  differ  from  the  definition  of  it  given 
by  "  Cysticercus,"  because  Helmholtz  speaks  of  two 
defects  being  necessary  to  produce  astigmatism.  I 
am  acquainted  with  a  person  who  is  suffering  from 
astigmatism.  She  went  to  an  oculist,  who  ordered 
her  a  pair  of  spectacles,  a  copy  of  the  formula  of 
which  I  give.  Now,  I  should  like  to  know  if  M  Cysti- 

-0O 

Bight  Spherical.        Left  Cylinder  =  +  12. 
+  10.  Left  Spherical  =  +  20. 

Axis  slightly  down  and  out. 


oercus"  can  inform  me  from  that  which  of  the 
various  kinds  of  astigmatism  she  is  suffering  from. 
I  suppose  that  the  oblique  line  drawn  through  the 
left  eye  represents  the  position  in  which  the  axis  of 
the  cylinder  is  to  be  placed.  Now,  I  should  like  to 
know  whether  that  is  so,  and  whether  the  axis  mnst 
be  parallel  with  tbe  meridian  which  is  affected,  and 
if  so,  in  what  position  would  the  axis  be  placed  if 
both  meridians  were  affected  ?  And  what  is  the 
meaning  of  "slightly  down  and  out?"  A  small 
sketch  would  oblige.— -G.  J.  C. 

[26827.]— Astronomical. — The  Moon. — Phoa- 

Ehorescence  of  Venus.—"  Aconite  "  wishes  to 
now  if  any  satisfactory  or  probable  explanation  of 
the  phenomenon  of  the  projection  of  a  star  upon  the 
limb  of  the  moon  has  been  offered  ?  I  cannot  give  any 
satisfactory  answer,  bnt  I  can  give  a  probable  ex- 
planation, and  that  is  that  the  irradiation  of  the  moon 
causes  its  apparent  diameter  to  appear  larger  than 
it  really  is.  I  believe  that  the  Astronomer  Royal 
has  proved  that  this  is  the  case,  and.  if  so,  of  course 
the  star  appears  to  project  on  the  limb  of  the 
moon,  but  in  reality  does  not  arrive  at  the  true 
edge  until  some  time  after.   If  such  is  the  case,  the 

S rejection  would  be  very  small  indeed  upon  the 
ark  limb  (there  being  no  irradiation) ;  and  1  should 
like  to  know  if  such  a  thing  has  ever  happened  as 
the  projection  of  the  star  on  the  dark  limb.  Whilst 
on  the  subject  of  probabilities  I  may  as  well  give 
my  opinion  on  the  following :— Mr.  Webb,  in  his 
"  Celestial  Objects,"  speaking  of  the  Phospho- 
rescence of  the  dark  side  of  Venus,  speaks  of  it  as  a 
"truly  unaccountable  appearance,"  while  in  the 
next  page  mention  is  made  of  the  satellite  of  that 
planet.  By  connecting  the  two  ideas  I  thought 
that  it  was  by  no  means  improbable  that  the 
satellite  caused  the  phosphorescence.  An  inhabitant 
of  Mars,  if  looking  at  us  on  one  of  our  full-moon 
nights,  would  bo  able  to  see  the  dark  side  of  the 
earth  very  plainly.  Then,  why  not  the  same  in  the 
case  of  Venus  P  The  diameter  of  the  supposed 
satellite  is  estimated  at  about  i  that  of  Venus.  This 
is  similar  to  our  moon,  and  as  Venus  gets  much 
more  light  than  our  earth  does,  the  dark  sido  of 
Venus  at  times  should  be  more  illuminated  than 
the  earth  at  full  moon.  I  should  like  some  one's 
opinion  abont  this  supposition,  as  I  have  never  seen 
it  broached  before ;  ana,  as  tbe  two  phenomena  are 
well  attested  by  men  of  science  it  would  be  worth 
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while  to  go  into  the  matter.  I  am  perfectly  aware 
that  nobody  has  seen  the  satellite  this  century, 
making  the  existence  of  it  rather  doubtful ;  but  still 
I  should  like  to  hear  some  one  else's  opinion  on  the 
matter  than  mine.  Venus  is  a  splendid  object  cow 
in  the  telescope — exactly  *  half  moon  it  has  looked 
for  the  last  fortnight.  JDuring  the  whole  of  April  I 
saw  it  with  the  naked  eye  before  six  o'clock,  and 
to-day  (May  7th)  I  saw  it  at  four  o'clock,  when  there 
were  no  clouds  in  the  sky,  and  the  sun  consequently 
shining  in  all  its  force.  In  the  "Astronomical  Notes 
for  May  it  is  said  that  it  cannot  thus  be  seen  till  the 
last  few  days  of  the  month,  but  I  suppose  my  eyes 
are  very  good.  If  I  had  known  I  could  have  seen  it 
so  early  1  would  have  looked  for  it  at  noon,  for  I  am 
certain  I  should  have  seen  it. — Harold  John. 


).].— Lookyer's  Astronomy.— In  answer 
to  J.  S.  Humpidge's  query,  may  I  crave  the  favour 
of  your  indulgence  for  a  few  lines  in  reference  to 
Mr.  Proctor's  remarks  as  to  "  horrid  examples  "  in 
some  works  on  astronomy,  and  to  which  I  say 
"ditto,"  respecting  the  egregious  blundering  and 
bungling  which  some  of  our  writers  on  astronomy 
have  penned  for  onr  instruction.  About  three  years 
ago  I  wrote  to  Mr.  Proctor  relative  to  the  very  same 
subject  on  which  your  correspondent  is  asking  infor- 
mation. I  pointed  ont  some  of  the  erroneous  state- 
ments in  Mr.  Lockyer's  book.  In  his  reply  to  m y 
letter  I  inferred,  from  some  of  his  observations, 
that  he  believed  Mr.  Lockyer  did  not  profess  to  be  a 
mathematician,  and  goes  on  to  say  that  he  does  not 
suppose  either  Mr.  Wilson  or  Dr.  Balfour  Stewart 
ever  reviewed  that  part  of  the  work  alluded  to.  (It 
appears,  from  the  preface  of  the  work,  that  the 
two  above-named  geutletnen  reviewed  and  criticised 
the  same.)  The  same  idea  occurred  to  me  when 
reading  the  book  ;  however,  be  that  as  it  may,  the 
errors  are  there.  Mr.  Proctor  suggested  that  I 
should  write  to  the  editor,  hot  the  matter  passed 
over  without  ever  doing  so.  The  following  passages 
are  among  some  of  those  I  noticed.  At  page  314 
•  BJ  h 

the  expression  in  equation  (4)  is  x  —  ;  this  is 
wrong— itoughttobe^  x  -L  .  AffaiDi  fn  the  noxt 

paragraph,  the  same  error  occurs,  where  the  numerical 
co-efficients  are  substituted  for  the  literal ;  thus 
(305  265)1,  should  be  (3dj^05)J.  Also  the  numerator 
of  the  same  fraction  ought  to  be  11530,  instead  of 
11571,  the  former  number  being  the  correct  one  for 
the  value  of  the  solar  parallax  of  8"  01,  which  is 
taken  for  the  new  value  in  the  book.  This  last 
error,  although  it  appears  a  trifling  one,  makes  a 
difference  of  280,000  miles  nearly ;  and  vet,  oddly 
enough,  he  instructs  his  readers  to  work  ont  the 
question,  which  is  simply  absurd,  unless  the  expres- 
sion be  corrected  as  I  have  indicated.  At  page  331, 
we  have  for  the  old  valne  of  the  solar  parallax 
8"'5776  =  a  distance  of  05,274,000.  This  should  be 
95,298.000.  Also  the  muss  which  is  there  given 
(314,700)  cannot  be  termed  strictly  correct  according 
to  the  given  distances  iu  the  book  (91,430,000  and 
238,800)  for  the  sun  and  moon.  The  correct  mass 
comes  out  311,062,  which  may  be  easily  verified  by 
any  one  who  will  take  the  trouble  to  go  through 
the  calculation.  At  page  202,  in  showing  bow 
to  reduce  the  radius  to  seconds,  the  expression 
1206000" 

3*1416    »  908265"  is  not  right ;  the  right  expression 
»  1206000" 


in  which  he  will  find  the  leading  facts  and  principles 
of  the  science  fully  discussed— J.  "W.,  Manchester. 

[25832.]  -  Old  Violins  by  AlbanL— Tracing 
"  Otto  "  I  find  that  the  maker  of  your  instrument 
must  be  the  son  of  Matthias  Albaru,  so  named  after 
his  father,  who  diet  1673.  The  instruments  are 
highly  esteemed.  My  object  in  answering  the  query 
is,  imagining  that  the  instrument  is  only  recently 
repaired,  and  that  it  will  require  a  long  time,  with 
great  care  and  constant  practice,  before  coming  to 
any  conclusion  upon  its  merits  or  demerits.  I  would 
advise  a  stout  sonndpost,  nicely  slanted  at  each  end 
to  fit  the  back  and  belly  properly k  making  a  pencil 
mark  at  the  bate  before  inserting  it,  so  that  it  may 
be  pnt  in  its  proper  place  in  the  instrument,  and 
procure  a  bridge  wide  at  the  base,  but  not  to  notch  the 
top  for  the  strings,  but  make  the  indentations  with 
the  back  of  a  knife  or  fine  bradawl.  Try  fine  and 
stout  strings  of  best  quality,  and  keep  the  instru- 
ment dry,  and  out  of  rooms  where  you  sit  or  partake 
of  meals.  By  adopting  the  preceding  methods  you 
will  discover  whether  the  instrument  is  strengthened 
and  vibration  checked  by  the  blockings  of  the  joints 
underneath,  or  weakened  by  repairs  only ;  but,  sup- 

rsing  yon  are  determined  upon  adding  a  new  belly, 
imagine  it  will  improve  it,  but  in  appearance 
only.  At  least,  for  a  very  long  time,  the  hard,  rigid 
fibres  of  tho  new  wood  would  be  too  harsh  in  con- 
trast with  the  soft  and  subdued  oues  of  the  old. — J. 
Belqrove. 

[25830.]— Machines  for  Making  Bread.— The 
following  is  my  experience  of  these  machines.  They 
answer  verv  well  if  you  can  command  plenty  of 
labour.  I  have  had  one  to  contend  with  for  eight 
months  and  find  it  will  knead  dough  to  make  4301**. 
of  bread  with  four  men  working  at  the  handles  for 
30  to  40  minutes.  Mind  it  is  very  hard  on  the  men. 
As  to  saving  labour  I  think  they  do  not,  unless  you 
could  apply  steam  power.— Soott  Wioaneb. 

[25837.]— Zino  Bods.— The  best  rods  for  the 
Leclanche'  battery  are  made  of  rolled  zinc ;  the 
metal  is  denser  and  lasts  longer  titan  when  cast.  I 
do  not  say  where  th»so  could  be  procured,  as  that 
wonld  be  au  advertisement  and  improper  in  these 
columns.— Acharat. 

[25838.]  —  Kaleidoscope.  —  To  construct  the 
kaleidoscope  in  its  simplest  form,  you  must  procure 
two  reflectors  about  fiin.,  Bin.,  7in.,  or  8in.  long. 
These  reflectors  may  be  either  rectangular  plates 
or  plates  b  ha  pea  like  those  in  the  following  figure, 
having  their  broadest  ends,  AO,  BO,  from  lin.  to 
2in.  wide,  and  their  narrowest  ends,  aE,  6E,  *in. 
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825060".  At  page  65  .  quatorial  dia. 
At  pages  320  and  57  the  e  quatorial  diameter  is  stated 
to  be  7001  miles.  This  is  incorrect,  for  41838380ft. 
■»  7025  820  miles.  (This  value  closely  agrees  with 
the  most  recent  determinations.)  The  foregoing 
cases  form  a  port  of  the  inaccuracies  which  appear 
in  the  book.  There  are  others,  but  they  are  not  so 
important  as  those  pointed  out ;  because,  in  ques- 
tions which  involve  a  correct  estimate  of  the  dimen- 
sions of  the  earth,  the  s'uu'a  distance,  magnitude, 
and  mass,  it  is  of  paramount  importance  that  the 
results  obtained  arc  in  strict  accordance  and  eomis- 
tent  with  the  data  given;  because  the  nearer  the 
approximation  to  the  truth  in  the  cose  of  the  eurth 
and  sun,  the  nearer  it  will  be  possible  to  attain  it  in 
the  case  of  all  the  other  planets  comprised  in  the 
solar  system.  This  brings  on  the  subject  somewhat 
in  another  form.  The  defects  of  only  one  of  the 
many  treatises  on  astronomy  have  been  noticed; 
bat  what  of  many  others  ?  Mr.  Lockyer's  work, 
notwithstanding  its  failures,  will  compare  favour- 
ably with  many  others.  1  have  now  before  me  a 
list  of  22  works  by  different  authors  on  astronomy. 
All  the  treatises  state  the  distances  of  the  sun  and 
moon,  and  also  the  mass  of  the  former  compared 
with  that  of  the  earth.  Out  of  16  of  these  works 
which  give  the  parallax,  six  only  state  the  true  and 
exact  distance  from  their  own  di.ta  of  the  earth's 
aadios,  and  the  angle  which  they  state  it  subtends  at 
the  sun's  distance.  Of  the  whole  number  (all  state 
the  mass)  which  give  the  true  and  correct  mass,  by 
estimating  all  and  each  of  them  respectively,  in 
accordance  with  the  given  data  m  each  book,  the 
proportion  of  the  correct  mass  to  the  incorrect,  is 
as  Jive  to  seventeen.  If  "J.  S."  wishes  to  read 
other  works  besides,  I  would  recommend  him  to 
peruse  the  astronomical  works  of  Sir  O.  Airy,  Sir 
John  Hertcbel,  Dr.  Lardner,  Professors  Loomis, 
Gslbraith,  and  Haughton's  (little  manual),  and  the 
lucidly  .writtoc  and  admirable  works  of  Mr. 
Proctor,  particularly  bis  "  Sun  "  and  the  "  Moon," 


wide.  If  the  reflectors  are  of  glass  the  newest 
plate-gla&j  should  be  used.  The  plate-glass  may  be 
either  quicksilvered  or  not,  and  its  posterior  surface 
may  he  ground  or  covered  with  black  wax,  or  black 
varnish,  or  anything  else  that  reverses  its  reflecting 
power.  The  proper  application  of  the  objects  at  the 
end  of  the  reflector  is  now  the  only  step  which  is 
required  to  complete  the  simple  kaleidoscope.  The 
simplest  method  consists  in  bringing  the  tube  about 
£in.  beyond  the  ends  of  the  reflectors.  A  circular 
piece  of  thin  glass  of  the  same  diameter  as  the  tube 
is  then  pushed  into  the  tube  so  as  to  touch  the 
reflectors.  The  pieces  of  coloured  glass,  being  laid 
upon  this  piece  of  glass  when  the  tube  is  held  in  a 
vertical  position,  another  disc  having  its  outer 
surface  ground  with  fine  emery,  is  next  placed  above 
the  glass  fragments,  being  prevented  from  pressing 
upon  them  by  a  ring  of  brass,  and  is  kept  in  its 
place  by  burnishing  down  the  ends  of  the  tube. 
Such  are  the  instructions  given  by  Sir  David 
Brewster,  "  Pepper's  Cyclopedic  Science  Simplified." 
Of  course,  it  may  be  made  larger.— J.  W.  Da  vine. 

[25838.1— Kaleidoscope.— Get  a  round  tin— or 
perhaps  I  had  better  say  for  cheapness  a  coffee  or 
mustard  tin— with  lid  about  lin.  in  depth,  and  6in. 
or  Sin.  the  body  of  the  tin  case.  Get  three  slips  of 
glass  to  fit  the  inside  the  whole  length  of  the  tin  ; 
make  them  to  fit  the  inside  tight,  so  as  to  form, 
when  looking  at  the  end,  an  equilateral  triangle. 
Take  off  the  top  of  your  tin  lid  and  insert  a  piece 
of  ground- glass  same  as  the  Kd  and  a  round  piece 
of  plain  glass,  leaving  \m.  space  ;  break  in  small 

Sieces  of  different  coloured  glass.  Put  the  pieces 
etween  the  ground  and  plain  glass ;  smoke  or  paint 
your  long  slips  of  glass  black  at  the  back ;  make  a 
round  hole  in  the  bottom  of  your  tin,  and  you  will 
have  a  kaleidoscope  of  your  own  making.— -Jobeph 
William  Fennkll. 

[25839.]—  Bearing  Canaries.— I  hare  sometimes 
aB  many  as  20  old  and  60  young  ones.  Take  the 
cock  away  as  soon  as  the  young  birds  are  hatched, 
keep  the  birds  well  with  clean  water  and  a  small 
quantity  of  the  usual  seed  for  food ;  put  into  the 
cage  three  times  a  day  the  half  of  a  hard-boiled 
yolk  (chopped  very  fine),  keep  your  cage  clean  and 
warm  ana  I  think  yon  will  rear  your  birds. — Soott 
Wiqanbr. 

[25830.]— Bearing  Canaries.— Give  the  old  ones 
plenty  of  hard-boiled  eggs  chopped  very  fine,  and  see 
that  it  is  quite  good.   See  that  they  have  plenty 


before  you  go  to  bed,  as  they  food  the  young  ones 
directly  it  is  daylight.  By  all  means  leave  the  old 
ones  with  them.  Do  not  give  them  any  groundsel  or 
greens  of  any  sort  until  fully  grown.  I  shall  be  Terr 

E leased  to  give  S.  Cooper  any  further  information  a 
e  requires  it,  having  hod  a  good  deal  of  experience 
with  canaries.— Old  Smoker. 

[25811.]— Self-acting  Van  Brake.— I  think  that 
if  the  motion  .of  the  wheels  were  connected  to  a 
pair  of  governors  and  a  lever  of  the  first  kind,  to 
put  that  if  the  balls  rose  it  would  rise,  and  connected 
at  the  other  end  to  the  brake  so  as  to  raise  it  up  and 
down  with  a  weight  on  the  brake,  would  aniwer 
very  well.— Trevor  Bkvan. 

[25816.]— Salts  of  Tin,  Arsenic,  and  Antimony. 
—See  "  Koscoe's  Chemistry,"  pp.  138, 145, 201, 206, 
and  207,  200.— J.  W.  Daviks. 

[25818.}  —  Storage  of  Books.— Lining  with  tin 
or  sine  will  do  all  that  is  required,  and  more  than  u 
asked.-F.  W.  J. 

[25850.]— Stars.— The  western  of  the  two  dortera 
of  stars  seen  by  "  Ouvrier  "  was  the  Pleiades  (often 
called  the  "  Seven  Sisters  "),  and  the  other  to  the 
south  of  Venus,  which  perhaps  "  Ouvrier  "  might  hare 
noticed  was  close  to  the  west  of  a  bright  star  (Aide- 
baran  or  a  Tanri),  is  called  the  Hyades.  If  "  Ouvrier" 
draws  an  imaginary  line  through  the  two  bright  itarc, 
Castor  (the  most  northern)  and  Pollux,  and  con- 
tinues it  to  the  S.E.,  about  throe  times  the  distance 
between  the  two  stars,  he  will  find  another  similar— 
though  smaller— cluster,  that  is  called  the  Pnesepe, 
and  often  the  Beehive.— F.  Dennett. 

[258J0.1  —  Stars.  —  Probably  the  Pleiades  sad 
Hyades,  two  interesting  and  conspicuous  clusters  in 
the  constellation  Taurus.  For  description,  ride 
English  Mechanic,  Vol.  X.,  pp.  61, 65.— Acoxite. 

[25851.]—  Stannos  Chloride. — I  cannot  answer 
this  query ;  but  can  there  be  such  a  thing  as  acid 
stannous  chloride  ?  At  any  rate,  tin  must  be  in 
excess.  Nevertheless.  I  know  from  experience  that 
it  seems  very  difficult  to  make  the  last  trace*  of  acid 
combine  with  the  tin.  even  when  beat  is  used.  This 
"reply"  partakes  of  the  nature  of  a  "query."— 
Beta. 

[23 854.  J— Defective  Sight.— Do  as  much  of  your 
reading  by  day  as  possible.  If  yon  must  read  by 
night  do  not  on  any  account  use  gas,  but  use  candles 
or  a  shaded  lamp,  and  keep  a  green  shade  over  your 
eyes.  Do  not  read  beyond  10  o'clock  at  night. 
Also  use  the  following  lotion  whenever  your  eyes 
trouble  yon: — Zincd  sulph.,  xii.  grs.,  aqun  row 
odoratsB  ad  vi.  os. ;  ft.  lotio.— L.  B. 

[25855.]— Soper  Blfle— The  best  description  of 
his  rifle  would  no  donbt  be  obtained  from  the 
manufacturer,  W.  Soper.  Beading,  who  hat 
printed  a  pamphlet  upon  this  excellent  rifle.  He 
Field  of  April  16th,  1870,  says  :— "  The  rapidity  of 
fire  at  present  stands  unrivalled,  it  having  been 
actually  loaded  and  fired  60  times  in  one  minute  by 
Private  Warrick,  of  the  1st  Berks  Volunteers,  at 
the  late  Basingstoke  Institution,  Major  Grinstone, 
B.A,  acting  as  time-keeper,  and  also  since  that 
time  in  our  own  pretence. ' — Charles  E.  Cltnch. 

[25856.1  —  Timber.  —  "  Sooty  Wiganer"  may 
possibly  hear  of  some  instrument  at  an  American 
agency  for  his  calculations,  as  I  have  seen  a  staff 
which  gave  the  superficial  contents  of  boards  on  its 
being  laid  across  them,  and  the  length  being  given 
to  the  person  holding  it.— W.  D.  T.  N. 

[26860.]— Circular  Saw.— "Poor  Man"  could 
get  what  is  termed  a  band  or  ribbon  saw,  and  might, 
at  a  very  moderate  cost,  erect  a  bench  for  himself 
and  a  pair  of  wheels  to  carry  the  band  saw— the 
circular  revolving  bed  or  table  to  turn  on  a  central 
pin.  Such  a  one  may  be  used  for  fret  work 
or  anything  else.  All  our  Gothic  work  is  done  by 
the  band  saw.  Or  the  table  might  be  stationary 
providing  you  have  a  good  eye  to  guide  your  pattern, 
coupled  with  care,  as  many  band  saws  break 
through  careless  handling.  A  water-wheel  could 
and  wonld  do  the  working  power  well.— Joseph 
William  Fennell. 

[25865.  J-Wheel  Teeth.— After  the  first  turn  of 
the  small  wheel  it  is  13  teeth  from  the  marked  tooth 
of  the  larger  wheel :  and  after  the  second  revolution, 
as  I  understand  (of  the  small  wheel),  it  is  20  teeth 
beyond  the  tooth  of  the  larger  wheel.  13  +  20  = 
33  ■  number  of  teeth  of  the  small  wheel,  33  +  13  ■ 
46  =  number  of  teeth  of  large  wheel.— Steambe, 

[86866.J  —  Gravity  — It  is  a  pity  "G.  E.  C." 
cannot  give  the  name  of  the  book  in  which  he  nod 
that  "  bodies  weigh  less  as  we  approach  the  poles, 
and  this  is  owing  to  increased  gravitation,"  so  that 
your  readers  might  shun  it.  His  conjecture  is 
right ;  gravitation  should  be  lees.  The  rate  of 
increase  of  the  force  of  gravity  &*  we  approach  the 
poles  is  as  the  square  of  the  Bine  of  the  latitude,  and 
the  weight  of  a  body  equals  its  mass  (auantity  of 
matter,  and  therefore  constant)  multiplied  by  the 
force  of  gravity,  and  is  consequently  directly  pro- 
portional to  the  latter.  A  body  weighing  lOtlb.at 
the  equator  would  weigh  1051b.  at  the  poles.  Of 
this  increase  ,i,  is  due  to  the  velocity  of  the  eartlr I 
rotation  at  the  equator,  and  consequent  centrifugal 
force  counteracting  gravitation.  The  centrifnaal 
force  varies  as  the  cosine  of  the  latitude,  Tns 
remaining  rl»th  port  of  the  increase  is  due  to  we 
elliptical  form  of  the  earth,  the  surface  at  the  poke 
being  about  13  miles  nearer  to  tb»  centre  of  gravity 
than  at  the  equator.  If  the  e..rth  rotated  on  its 
axis  about  17  times  faster  than  it  does,  matter 
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•ould  have  no  weight  at  the  equator.  The  opposite 
aide  of  the  globe  is  at  too  great  a  distance,  and  bears 
too  small  a  proportion  to  the  whole  earth  to 
inflneDoe  the  bathometer  by  the  character  of  its 
!urfaoa.-C.  W.  H. 

[28887.]— Lightning  without  Thunder.  — I 
believe  the  reason  usually  given  is  that  the  sound 
occasioned  by  the  discharge  is  not  lond  enough  to 
reach  the  observer,  although  he  is  able  to  see  the 
(b&h.  In  the  case  of  electric  sparks,  though 
generally  a  click  is  heard  at  the  moment  of  dis- 
charge, very  often  a  email  spark  is  seen  unaccom- 
panied by  any  sound  whatever.  For  instance,  silent 
tpmrks  can  be  got  from  a  feebly-acting  eleotrophorus. 
1  believe  that  sound,  and  light  are  produced  simulta- 
neously in  all  sudden  electrical  dischargee;  but 
wand  being  propagated  in  the  air  may,  when  feeble, 
be  easily  extinguished  by  distance  or  disturbing 
antes  in  the  atmosphere.— Nbbco. 

[35867^  — Lightning  without  Thunder.  —  I 
think  "Sumarongi  "  will  find  the  following,  taken 
from  8choceller's  "Treasury  of  Science,"  answer 
kin  query  s— "  As  sound  travels  so  much  mora  slowly 
than  light,  the  thunder  is  always  heard  after  the 
lightning  has  been  seen.  It  is  only  when  a  storm  is 
jut  over  our  heads,  and  particularly  when  an  object 
clow  to  as  is  struck  by  lightning,  that  thunder  is 
heard  simultaneously.  The  greater  the  interval 
between  thunder  and  lightning  the  greater  the 
cutanea  of  the  storm.  When  the  latter  is  very  far 
off  no  thunder  is  heard :  we  only  see  the  lightning, 
which  we  then  term  sheet  lightning."  Our  sight  is 
keener  than  our  hearing.— Bbta. 

{38807.]  —  Lightning  Without  Thunder.  — 
Summer,  or  as  it  is  more  generally  called  sheet,  or 
but  lightning,  is  frequently  seen  unaccompanied 
with  any  audible  thunder.  It  most  probably  consists 
of  electric  discharges  taking  place  between  clouds 
titrated  at  such  remote  distances  from  each  other 
$3  to  be  below  the  h  orison,  and  consequently  too  for 
from  the  observer  to  permit  of  the  accompanying 
tlonder  being  heard.  A  very  good  description  of 
this  phenomenon  is  given  in  Vol.  II.,  p.  139,  of 
Lardner  and  Walker's  "  Electricity  and  Magnet- 
ism" ("Cabinet  Cyolopssdia  ").— Aconite. 

[25869.1— Friction.— No  matter  how  much  sur- 
fice,  at  friction  i  s  governed  by  pressure  alone  so 
long  as  there  is  mot  too  much  pressure  applied  to 
disturb  the  particles  of  the  material  at  the  surface, 
which  is  called  seizing.  In  the  case  of  your  strap 
tie  knife  point  would  go  through  it. — Steamer. 

[aew.j-Friction.— Use  the  friction  band  by  all 
mesns.-F.  W.  J. 

[2SB71.]— Sea  Siokness.— Like  "  X."  I  am  very 
food  of  yachting,  and  was  also  at  first  invariably 
«*k  when  there  was  any  sea.  I  have  heard  almost 
e'erything  recommended,  from  brandy  to  the 
«:aging  of  duets.  The  Cunard  Company,  in  a 
[unphlet  issued  for  the  guidance  of  passengers, 
recommend  fresh  air,  plain  food,  and  no  brandy, 
heer,  or  champagne,  with  which  I,  from  experience, 
entirely  agree,  and  would  add  that  the  attention 
•oonld  be  concentrated  on  something  outside  which 
"ill occupy  the  mind  and  keep  the  thoughts  from 
at  inbject  of  sea-sickness.  The  first  time  I  was 
a-lowed  to  have  the  tiller  in  my  own  hands  1  was 
surprised  to  find  that  after  an  hour  or  two's  sailing 
I  had  been  so  occupied  with  the  boat's  behavionr 
'.iat  I  had  forgotten  to  be  siok.  This  and  gradually 
venrtoming  one-self  to  the  motion  are  the  only 
rowdies  I  know  of  .—J.  B.,  Belfast. 

#871.] -Sea  Sickness.  -  Like  "X.,"  I  am 
naturally  subject  to  sea  sickness,  but  have  for  a 
tong  time  known  how.  with  care,  to  prevent  it.  I 
h'heve  it  to  be  entirely  a  matter  of  the  nervous 
>.T«tem.  In  fact,  giddiness  invariably  precedes  the 
>tomach  convulsion.  Do  not  go  to  sea  on  an  empty 
stomach  but  have  a  good  meil  just  before  embark- 
Endeavour  to  accustom  yourself  to  the  motion. 
Tmi  ij  more  easily  said  than  done,  but  there  is  more 
in  the  advice  than  appears  at  first  sight.  By  closing 
tatm,  if  necessary,  and  lying  down,  the  attention 
"** V*  conceutrated  in  watching  the  various  motions 
e.  the  vessel,  that  you  may  learn  very  soon  to  expect 
»A  heavoand  to  follow  it  with  perfect  complacency, 
without  the  horrible  twinge  of  giddiness  which  arises 
from  the  bewilderment  of  the  brain  as  to  the  direc- 
«on  in  which  it  is  being  swung.  In  particular,  be 
on  your  guard  at  the  moment  when  an  upward 
"we  is  coming  to  its  limit,  for  the  drop  which 
jJUmri  is  particularly  apt  to  take  one  by  surprise, 
ion  plan  may  sound  theoretical,  but  I  oan  assure 
-V(™  *tet  a  careful  attention  will  reduce  it  to  practice ; 
aw,  though  in  an  unguarded  moment  giddiness  may 
*iMyou  unawares,  you  will  have  learnt  confidence 
",f""  Power  of  repressing  it,  which  perseverance 
^  perfect.  If  vomiting  ia  imminent,  a  mouthful 
'»t  more)  of  brandy  and  water  will  often  tide  it 
»he  head  recovers  its  equilibrium.  If  it 
«5  Uke  place,  and  that  so  much  ae  to  empty  and 
^k  the  stomach,  drink  a  little  milk,  but  nothing 
Too  can  walk  about.  Even  then  be  careful 
jo  uas  unnle  food,  and  avoid  hot  washes,  such  as 
believe  the  habit  of  watching  the  vessel's 
movements  »  insensibly  acquired  by  all  who  "  get 

«  sea  sickness,"  and  becomes  a  second  nature, 
*!*  w  "<*P ;  but  by  going  to  the  root  of  the  matter 
"cio?  0B*  m*J  saye  mucn  time  815(1  Buflefling.— 

■  i?^*] -Model  Steamboat.— I  would  advise 
Ml  c  T?  00  boiler  made  of  a  piece  of  copper 
«*  5m.  diameter  and  8in.  long,  with  one-tenth  of 


an  inch  for  thickness,  flanged  at  each  end,  and  tube 
plates  riveted  on  ;  20  tubes  (brass  or  copper),  Jin.  of 
inside  measurement,  and  five  large  cotton  wicks, 
also  two  double-acting  oscill  ting  brass  cylinders 
|  x  1J,  and  601b.  or  001b.  boiler  pressure.  The  pro- 
peller to  be  4iu.  diameter  and  12m.  pitch.  Would  be 
happy  to  give  further  hints  or  drawings  if  required. 
— Thug. 

[26876.]— Staining  Paraffin.— An  infusion  of 
alkanet  root  will  give  a  beautiful  red  colour  to 
paraffin— F.  W.  J. 

[25877.]— Colouring  Tea  Urns.— The  colour  is 
simply  a  coat  of  lacquer,  and  is  not  durable,  as  it  will 
not  stand  scrubbing.— F.  W.  J. 

[25879.].— Well-Water  Test  for  Suspected 
Impurity. — Most  likely  your  water  is  contaminated 
with  "  sulphuretted  hydrogen,"  or  "  sewage  gas." 
You  may  easily  prove  that  this  gas  is  present  by 
taking  a  few  slips  of  white  blotting-paper,  and 
dipping  them  in  a  solution  of  "  acetate  of  lead,"  or 
"  sugar  of  lead."  Hold  them  over  the  suspected 
place,  and  if  the  gas  is  at  all  present  the  papers  will 
turn  a  dark  brown.  You  may  prove  whether  the 
water  contains  it  by  taking  a  little  of  the  water  in 
a  vessel,  and  pouring  in  a  drop  of  the  acetate  solu- 
tion. If  the  water  is  impregnated  with  the  gas,  it 
will  turn  dark  brown  as  before.  This  is  a  very  good 
test  for  sulphuretted  hydrogen.  Yon  may  procure 
the  acetate  at  a  chemist's ;  but  mind,  it  is  a  strong 
poison.— J.  W.  Dayibs. 

[26880.]— Defective  Boat.— If  "Land  Lubber " 
will  ballast  his  boat,  so  as  to  make  it  draw  about 
Sin.  extra,  and  also  get  a  pair  of  bilge  boards,  and  a 


false  keel  put  on  it— say,  (Jin.  deep— he  will  find  it 
won't  reel  so  much.  A,  bilge  boards  ;  B,  false  keel ; 
F,  water-level. — Frbd.  Bbjcabet. 

[36880.]— Defective  Boat.—"  A  Land  Lubber  " 
will  never  make  his  boat  steady  in  the  water,  as  she 
has  evidently  been  built  with  little  beam,  and  is 
"  crank."  Let  him  imitate  a  South  Sea  Islander,  and 
give  his  boat  an  "outrigger,"  as  they  do  to  their 
crank  light  canoes,  and  carry  sail  on  them.  Take  a 
log  of  light  fir-wood  about  half  the  length  of  his 
boat,  ana  9in.  to  12in.  square,  and  shape  it  as  a 
cigar,  rather  flat  on  top.  Get  two  light  ash  poles, 
12ft.  long,  and  lash  or  nail  the  ends  of  each  pole 
about  a  ioot  from  the  ends  of,  and  on  top  of,  the 
fir  out-rigger  he  has  made;  then  lash  their  other 
ends  across  his  fishing  boat  to  both  gunwales  and 
down  to  his  thwarts ;  he  will  find  this  will  do  what 
he  wants.  If  the  outrigger,  whioh  can  be  placed 
either  side  of  his  boat,  interferes  with  his  nsing  his 
oars,  a  short,  flat,  spoon-shaped  paddle,  or  even  his 
garden  spade,  will  soon  take  him  where  he  wishes  to 
place  his  boat.— Cibctjmnaviqator. 

[25880.]— Defective  Boat.— The  plan  you  propose 
would,  no  doubt,  prevent  your  boat  from  capsizing 
so  suddenly,  as  it  would  act  like  a  keel  in  offering 
resistance  to  the  boat  turning  in  the  water ;  but  the 
buoyancy  of  a  Siu.  board  is  so  small  compared  with 
that  of  a  boat  that  it  would  not  materially  increase 
her  stability.  Instead  of  the  board  you  might  fasten 
on  each  side  a  cigar-shaped  buoy  of  canvas  filled  with 
cork  cuttings,  and  painted  with  three  or  four  coats 
of  white  lead  to  make  it  watertight.  The  bnoys 
would  have  to  be  protected  on  the  outside  with  a  few 
slips  of  wood.  If  the  boat  is  deep,  and  has  enough 
freeboard,  you  might  steady  her  with  ballast,  but 
the  best  remedy  is  a  new  boat.— J.  B.,  Belfast. 

[25887.] — Bread. — I  am  not  going  to  enter  into 
the  question  "  W.  R.  D."  asks,  but  only  to  tell  him 
from  my  own  experience  that  I  have  always  found 
baker's  bread,  r fgood  better  than  home-made;  but 
I  think  that  "  W.  R.  D."  need  not  trouble  so  much 
about  the  bread.  I  expect  that  he  takes  sugar  in 
his  tea  or  coffee,  and  with  puddings  ;  it  is  this  does 
the  mischief.  I  used  to  be  terribly  annoyed  with 
heartburn,  Ac.,  alias  the  food  fermenting,  till  I  gave 
up  sugar.  I  made  no  other  difference,  but  since 
then  I  hardly  ever  am  troubled  as  I  used  to  be,  or 
very  slightly.  It  is  curious  that  cooked  sugar  does 
not  occasion  fermentation  to  take  place  like  un- 
cooked sugar.  Let  "  W.  R.  D."  try  and  I  hope  he 
will  find  as  much  good  as  I  have.— £.  T.  Scott. 

[25887.]— Aerated  ▼.  Fermented  Bread. — I  am 
not  medical,  therefore  I  will  not  attempt  to  give  a 
physiological  explanation  of  the  effects  of  aerated  v. 
fermented  bread  on  the  stomach ;  but  I  beg  to  point 
out  to  "W.  R.  D."  the  fallacy  of  "unexhausted 
ferment  remaining  in  the  bread. '  The  thing  is  im- 
possible ;  bread,  no  matter  whether  fermented  or 
aerated,  cannot  be  baked  so  as  to  render  it  eatable 
with  an  oven  heat  less  than  260°  Fahr.  My  pyro- 
meter shows  me  the  heat  of  the  oven  when  the  natch 
is  just  in  is  400°.  At  that  heat  I  give  crusty  bread 
ohe  hour,  long  quarterns,  close  packed,  two  hours, 


when  I  find  the  pyrometer  down  to  350°.  Bear  these 
heats  in  mind.  Now,  take  an  ounce  of  German,  or 
half  cupful  of  brewers'  yeast,  and  dissolve  it  in  a 
pint  of  water,  the  heat  of  which  is  130°  Fahr.,  and 
try  to  make  bread  of  it.  You  cannot ;  no  one  could. 
Why  P  The  living  principle  of  the  yeast  is  killed 
with  the  heat.  Pasteur,  our  highest  authority  on 
fermentation,  gives  116°  to  120'  Fahr.  as  the  heats 
beyond  which  the  living  cells  die.  Now,7our  loaf 
while  baking  has  within  itself  a  temperature  of  212°, 
therefore  "  unexhausted "  ferment  in  bread  is  an 
impossibility.  The  difference  between  aerated  and 
fermented  bread  I  take  to  be  that  the  expansion  of 
the  dough  by  aeration  is  mechanical,  the  starch  of 
the  flour  remaining  unaltered.  Not  so  in  fermented 
bread.  On  the  ferment  being  added  to  the  flour  a 
portion  of  the  starch  is  converted  into  sugar,  and 
this  conversion  continues  on  the  remainder  till 
stopped  by  the  heat  of  the  oven.  When  a  piece  of 
aerated  bread  is  masticated  and  sent  into  the 
Btomaoh  the  juices  there  must  convert  into  grape- 
sugar  the  starch  of  the  flonr  before  it  will  pass  into 
the  blood  and  become  nourishment.  In  many,  sugar 
in  any  form  in  the  stomach  produces  acidity.  To 
such,  and  any  that  have  a  tendency  to  diabetes,  I 
believe  aerated  bread  is  preferable,  the  easier  soluble 
gluten  being  retained  for  food  and  the  greater  part 
of  the  starch  passing  unconverted.  It  is  my  impres- 
sion "  W.  B.  D."  will  find  the  cause  of  his  trouble 
in  the  potatoes  he  takes  for  dinner,  and  the  glass  of 
beer  or  stout  to  wash  all  down.  A  finer  or  richer 
ferment  than  sweet  soft  potatoes  in  spring,  boiled, 
mashed,  and  put  into  a  feeble  stomach,  with  98°  of 
heat,  cannot  be  found. — T.  ow  A. 

[25889.]— BleotricaL — All  stationary  parte  should 
be  cemented  and  nothing  loose.  The  prime  con- 
ductor should  be  cemented  on  to  glass  pillars ;  rough 
the  glass  pillar  first  to  about  2in.  from  top,  so  that 
the  cement  will  adhere  firmly  to  glass.  In  the 
Winter's  ring  one  end  of  the  wire  should  touch  the 
rod  in  ball,  and  be  continuous  to  within  1  {in.  of  the 
other  end  of  ring.  Thus,  in  an  18m.  ring,  the  wire 
would  be  55in,  long,  leaving  ljin.  of  wood  at  the 
opposite  end.— W.  J.  Lancabtbb. 

[25891.]  —Drying  Walla  of  Underground 
Pantry. — "  Technicus  "  may  make  his  underground 
pantry  immediately  available  by  covering  the  walls 
with  laminated  lead,  whioh  can  be  got  at  the  large 
lead  merchants'  (I  got  mine  at  Farmdoe'a,  St.  John- 
street,  Clorken  well,  at  the  rate  of  42s.  per  cwt.),  who 
will  tell  him  how  much  he  wants.  The  sheets  are  about 
3ft.  by  1ft.  9in.  It  should  be  put  on  with  copper  clout 
nails,  beginning  at  the  bottom  and  letting  the  second 
row  of  sheets  slightly  overlap  the  edge  of  the  bottom 
row,  and  so  on  as  high  as  considered  necessary.  The 
lead  should  be  flattened  on  the  wall  with  a  paper- 
hanger's  roller,  and  can  then  be  papered  or  coloured. 
—J.  T.  Bbbbix. 

[25892.1— Bleotrio  Bell  Indicator.— If  W.  G. 
Owens  wul  refer  to  No.  577  of  "  ours  "  he  will  see  a 
very  simple  drawing  of  what  he  wants.  It  is  in 
answer  to  the  same  query  made  by  me,  and  I  can  say 
I  have  made  one  from  it. — Old  Smokxb. 

[25893.1 —Magio  Clock.— A  watchmaker  informs 
me  that  the  magic  clock  referred  to  contains  a  small 
watch  movement  at  the  centre,  where  the  hands  are 
fixed,  whioh  controls  the  hands,  as  in  the  case  of  an 
ordinary  clock.— J.  T.  Bebbib.  , 

[25893.]— Magio  Clook.— Each  hand  has  at  its 
reverse  end  a  boss  of  considerable  sise.  The  works 
(watchwork)  are  contained  in  these  bosses,  the 
motion  being  obtained,  I  believe,  by  means  of  a 
small  chain  (concealed),  passing  from  the  works 
over  the  central  pivot.  I  have  heard  it  so  explained, 
but  I  never  dissected  one.— Goido. 

[25898.]— Removing  Stumps  of  Trees. — The 
chemical  referred  to  is  sulphuric  acid,  but  doubtless 
n  i  trio  acid  would  act  more  quickly.  I  have  not 
Been  it  tried,  and  would  have  preferred  a  recom- 
mendation from  another  country  than  America. 
The  account  which  I  read  stated  that  holes  at  least 
lin.  in  diameter  should  be  bored,  filled  with  acid, 
and  then  plugged  up.  The  Duke  of  Sutherland 
has  been  employing  a  traction  engine  lately  for 
stump  clearing.— Pbbicabp. 

[25900.]— Cross.  Multiplication.— I  have  always 
understood  that  cross  multiplication  obviated  the 
necessity  of  reduction,  and  it  seems  to  me  that  your 
working  of  the  sum,  12ft.  7in.  x  4ft.  Sin.  is  incorrect. 
I  do  it  as  follows :—  . 

ft.  in. 
12  7 
4  3 


4  pts. 
1  9 


63   5  9 

The  next  sum,  12ft.  Sin.  x  8ft.  0in.,  produces,  in 
this  way,  104ft.  lin.  8  pts.   The  last  sum  named, 
13ft.  Siin.  x  4ft.  4jin.,  I  should  work  in  this  way  :— 
ft.  in.  pts. 
IS  2  0 
4  4  9 


62  10  0 
4  4  10 
9  10  10  6 

67  1  8  0 

You  will  observe  I  treat  the  \  inch  as  0  parte  and 
j  inch  as  9  parts.— Ixekb. 
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[26901.]— Keuper. — So  called  from  those  trias  for- 
mation b,  containing  copper,  in  some  parts  of  the 
Continent.  There  are  traces  of  it  in  Cheshire. — 
Centurion. 

[26001.]  — Keuper.  — On  referring  to  Page's 
"Handbook  of  Geological  Terms.  I  find  his 
explanation  of  "  kenper  is  the  following :— "  Keuper 
(German)  literally  copper,  an  abbreviated  term  for 
the  upper  member  of  the  Trias,  which  consists  in 
Germany  of  variegated  cnpriferous  marls  and  marl 
slates,  sandstones,  gypsum,  and  carbonaceous  slate- 
clay,  making  in  all  a  thickness  of  from  800ft.  to 
1,000ft.  The  keuper  is  the  equivalent  of  the 
saliferons  and  gypsum  shales  and  sandstones  of 
Cheshire."— W.  J.  Lancaster. 

Diaphragm  for 


i903/)  —  Photography 
Lens.— If  "  Unita  "had  Btated  for  what  purpose 
he  proposed  to  use  the  symmetrical  lens  (I  suppose 
he  means  symmetrical  doublet)  it  would  have  been 
easier  to  say  if  the  stop  or  diaphragm  will  be  of  any 
use  to  him.  The  advantage  of  using  a  small  stop 
is  that  more  perfect  definition  can  be  obtained,  and 
objects  at  different  distances  from  the  lens  can  all 
be  rendered  sharp.  No  optician  would  send  a  lens 
with  too  small  stops ;  the  fault  more  often  lies  in 
the  other  direction,  and  I  have  often  had  to  make 
extra  small  stops.  If  it  be  the  lens  I  suppose  it  is 
suited  for  copying  maps  or  other  subjects  requiring 
to  be  reproduced  without  the  least  distortion,  so 
that  the  parts  put  side  by  side  will  join  up  without 
fault  or  for  anterior  architectural  views— else  for 
ordinary  landscape  work  it  is  inferior  to  the  single 
lens,  I  consider.— A.  Pumphrky. 

[26903.]— Photography— Lena  Diaphragm.— 
The  visibility  of  the  image  on  the  ground  glass 
bears  a  relation  to  the  rapidity  of  lens  in  working ; 
therefore,  the  obscurity  of  the  image  produced  by  a 
symmetrical  lens  would  at  once  tell  you  it  would  be 
slow  in  action ;  although  you  could  not  discern  an 
image,  yet  the  image  would  be  produced  on  the 
sensitised  plate.  Again,  the  aperture  of  diaphragm 
governs  the  area  covered  sharply.  If  with  your  5  m. 
symmetrical  you  had  a  larger  diaphragm  than  Jin., 
the  lens  would  not  be  any  better  than  an  ordinary 
single-view  lens;  but  by  reducing  the  size  of 
diaphragm  you  destroy  marginal  aberration,  and 
this  covers  a  larger  plate  than  would  bo  otherwise 
possible.— W.  J.  Lancaster. 

[25903.]— Leclanohe  Cella.  —  I  should  advise 
"C.  P.  C."  to  place  carbon  stick  in  outer  cell, 
filling  up  with  crushed  carbon,  not  smaller  than  a 
pea  (dust  and  small  particles  resist  penetration  of 
liquid) ;  press  it  firmly  in,  and  run  some  pitch  over  it 
after  having  cut  out  a  piece  of  cardboard  (with  holes 
for  porous  cell  and  carbon  stick),  and  placing  on  top 
of  crushed  carbon,  at  same  time  inserting  two  glass 
tubes,  ljin.  long,  so  that  jin.  projects  each  side. 
One  tube  is  for  charging,  the  other  for  escape  of  air. 
Porous  cell  contains  a  slip  of  zinc  amalgamated. 
Charge  both  cells  with  saturated  solution  of  sal- 
ammoniac.  This  arrangement  gives  more  carbon 
surface  and  is  more  powerful  than  the  method  pro- 
posed by  you.— A.  G.  Stannub. 

[25907.]  —  Specific  Gravity.  —  Specific  gravity 
ought  to  be  determined  from  water  at  39*1,  but  on 
account  of  the  difficulty  of  obtaining  and  keeping 
the  temperature  of  39"1  tho  other  temperature, 
60°F.,  has,  I  believe,  been  more  universally  adopted. 
It  would  be  far  better  to  adhere  to  the  point  of 
maximum  density  than  to  60°F.,  from  the  fact  that 
all  bodies  expand  so  differently  from  30°F.  to  60°F. 
— W.  J.  Lancaster. 

[25909.1— Two-Cell  Battery.— You  are  looking 
for  something  not  to  be  found.  First,  you  want 
cither  a  current  or  a  shock — which  is  it  to  be  ?  If 
the  first,  you  have,  or  ought  to  have,  a  current  from 
your  cells.  Suppose  we  number  the  plates  from  one 
side  to  opposite  side  1,  2, 3,  4,  then  1  and  3  shall  be 
copper,  and  2  and  4  zinc.  Now  join  2  and  3  with 
metal  plate,  1  and  4  to  two  wires.  Now  charge  the 
cells  with  sulphurioacid  one  part,  water  eight  parts ; 
connect  the  two  wires  from  1  and  4.  and  your 
circuit  will  he  complete  and  current  will  flow ;  but 
you  will  neither  see.  hear,  nor  feel  the  current.  Then 
yon  have  to  prove  that  the  current  does  flow.  Ton 
can  do  this  in  several  ways.  .First  place  a  magnetic 
compass  under  the  wire  in  circuit,  if  the  current  is 
flowing  the  needle  will  be  deflected,  and  by  noticing 
the  declination  of  the  needle  you  will  be  able  to 
determine  the  direction  of  current.  Thus,  suppose 
the  wire  to  be  above  the  needle,  and  the  needle  to  be 
deflected  towards  the  east,  you  would  then  know 
that  the  current  was  travelling  from  north  to 
south.  This  yon  can  easily  remember  by  keeping  in 
your  memory  N  O  S  E,  meaning  north  over  to  south, 
needle  deflected  east.  Having  proved  that  a  current 
is  flowing,  you  wish  to  feel  the  current  in  the  form 
of  a  shock :  and  here  I  must  tell  you  that  by  far  the 
larger  part  of  your  apparatus  has  not  bee  a  made. 
You  require,  and  must  hare  a  coil.  This  you  may 
make  or  purchase.  If  yon  wish  to  make  one,  write 
another  query  and  I  will  help  you ;  and,  in  the  mean 
time,  buy  some  elementary  book  on  electricity  and 
work  out  the  little  experiments  that  may  be  woom- 

Elished  by  means  of  your  present  cells.— W.  J. 
ANCA8TER. 

[26909.]— Two-Cell  Battery.— Yon  cannot  get  a 
shock  from  such  an  arrangement;  but  yon  may 
possibly  detect  the  cnrrent  when  the  cells  are 
<-tuu*TOd  with  dilute  sulphuric  acid  by  placing  the 
i  the  tongue  close  together,  but  not  touch- 
Mher,  or  by  connecting  them  to  a  galvano- 
B.,  Belfast. 


[26909.]— Two-Cell  Battery.— D.  D.  Thomas 
will  find  it  impossible  to  get  a  shock  from  a  zinc  and 
copper,  or  any  other  (small)  battery.  I  should 
advise  him  to  procure  a  small  medical  coil,  or  a 
magneto-electric  machine.— A.  G.  Stannus. 

S25919.J— Galvanic  Cell.— I  read  your  query  very 
'erently  to  the  present  one.  However,  you  can 
show  the  cell  erect,  but  you  have  to  sacrifice  so 
much  light  that  it  is  hardly  worth  the  trouble  of 
attempting.  If  you  would  care  to  know  how  it  is  to 
be  dope  I  should  be  pleased  to  tell  you.— W.  J. 
Lancaster. 

[25920.1— Solid  Paraffin.— Paraffin  candles  gene- 
rally contain  stearic  acid,  as  the  paraffin  is  too  soft 
without— perhaps  from  5  to  10  per  cent,  of  stearic 
acid.— Centurion. 

[23924.]  TBreaking  Strain  of  Chains.— Hurst's 
rule :— Divide  the  square  of  one  diameter  of  one  bar 
of  the  link  in  sixteenths  of  an  inch  by  nine  for  short 
linked  chains,  and  by  eight  for  studded  chains.— 
Jerry. 

[25024.]— Breaking  Weight  of  Chains.— Divide 
the  square  of  the  diameter  of  one  bar  of  the  link  in 
sixteenths  of  an  inch  by  10  for  short  linked  chains, 
and  by  11  for  stud  chains.  The  result  is  tons. 
"  Spon's  Tables."— Gowrie. 

[25927.]— Slides  in  Cornet.— If  "  Old  Amateur  " 
will  put  a  little  oil  on  the  slide  of  his  cornet  (of 
course,  at  the  joint  end),  and  gently  warm  it  over  a 
spirit  lamp,  then  put  his  handkerchief  through,  and 

Eull,  I  think  he  will  succeed.  I  have,  when  they 
ave  been  very  fast. — Old  Smoker. 

[25928.]— Violin.— I  am  at  a  loss  to  conceive  why 
your  instrument  should  produce  such  results.  They 
generally  improve  instead  of  the  opposite— possibly 
the  fault  lies  in  the  strings  being  old  and  soiled. 
Try  new  ones,  stout  or  fine,  and  keep  the  finger 
board  clean  as  well  as  the  hair  of  the  bow,  and  see 
that  the  back  and  belly  are  firm  upon  the  ribs,  and 
the  sound post  not  too  tight.  See  answer  to  query 
25832.— J.  Belorove. 

[25928.]— Violin.— You  have  perhaps  moved  the 
bridge  a  little  or  lengthened  the  tailpiece,  or  the 
soundpost  may  have  shifted.  Ask  a  professional 
player  or  maker.  "  Trifles  light  as  air  "  make  a 
vast  difference  in  the  tone  of  a  violin.— F.  C.  C. 

[25929.]— Somerset  House— To  "Lex."— Goto 
Somerset  House,  to  the  Registry  of  Wills  Office, 
which  the  gate  porter  will  point  out,  and  tell  the 
clerk  at  the  desk  whose  will  (and  when  it  is  dated) 
it  is  you  want  to  see,  and  he  will  tell  you  where  to 
look  for  it.   Fee  Is.— J.  T.  Berrie. 

[2r>i»20.]— Somerset  House.— Suppose  "Lex" 
requires  the  will  of  James  Johnson,  plumber,  of 
God.-'tone,  Surrey,  who  died  between  1880  and  the 
present  year,  he  must  go  to  Somerset  House,  and 
cross  the  quadrangle  to  the  Will  Office.  Proceeding 
to  the  extreme  end  of  the  room,  he  will  buy  a 
"search  stamp  "  (Is.)  from  the  attendant.  This  he 
will  take  to  the  desk  on  his  right,  and  hand  it  to  one 
of  tho  clerks,  giving  the  deceased's  name,  which 
name  the  clerk  wfll  write  on  a  slip  of  paper. 
"Lex"  will  then  be  told  to  search  the  indices 
(which  are  in  racks  close  to  him),  and  thereupon, 
beginning  with  the  year  1860,  he  will  run  through 
the  books  (the  names  are  alphabetically  arranged), 
until  he  comes  to  a  James  Johnson  who  answers  the 
proper  description.  On  finding  it  he  will  take  the 
index  book  to  the  clerk  who  took  his  stamp,  who 
will  mark  the  reference  number  on  the  aforesaid 
slip  of  paper,  and  tell  "  Lex  "  to  take  such  slip  to 
another  desk,  when  he  will  either  have  the  actual 
will  produced  to  him,  or  the  official  copy  made  in  the 
books,  according  to  its  date.  He  may  then  read  it, 
but  must  make  no  notes ;  only  being  allowed  to 
take  the  names  of  the  deceased,  the  executors,  &c. 
If  he  wants  a  copy  of  the  whole,  or  any  part  of  it, 
the  clerks  will  tell  him  how  to  obtain  it.  Cost,  only 
Is.  for  search  and  reading.  Copies,  6d.  per  folio, 
with  Is.  Id.  for  stamped  paper.— B.  H.,  Sou*. 

1 26938.]— Photographic— Guttapercha  baths  are 
made  nut  of  all  kinds  of  guttapercha.  I  have  seen 
many  baths  made  out  of  gutta  (gutter)  percha.  and 
I  have  seen  a  few  good  ones,  but  only  a  few.  I 
would  recommend  Mr.  Holt  not  to  use  a  gutta- 
percha bath  at  all.  Use  a  green  glass  bath  ;  these 
are  the  best  baths  I  have  ever  used.  Flint-glass 
and  porcelain  baths  are  not  equal  to  the  green  glass 
baths.— W.  J.  Lancaster. 

[26938.]  —  Guttapercha  for  Photographio 
Baths.— There  are  several  qualities  of  guttapercha 
sold  in  the  shops.  The  baths  are  made  of  the  best, 
but  the  best  is  bad,  and  very  liable  to  upset  the 
action  of  the  silver  bath.  The  material  has  the 
advantage  of  portability,  but  is  not  as  light  or  as 
good  as  its  cousin,  ebonite,  although  that  is  not  as 
good  as  glass  or  pure  silver.— A.  Pumphret. 

[25941.J—  Magnetic  Bepulsion.— The  law— like 
poles  repel,  unlike  poles  attract— is  known  by  every 
elementary  student  of  magnetism  throughput  the 
country ;  but  why  such  should  be  the  case  is  at  its 
best  only  a  theoretical  deduction.  Assuming  the 
magnetism  to  be  due  to  rotating  currents  around 
the  molecules  of  magnets,  it  is  surmised  that  at  one 
end  the  rotation  of  currents  is  in  same  direction  as 
the  movement  of  hands  on  a  watch  dial.  This  end  is 
called  the  south  pole,  whereas  at  the  north  pole 
the  currents  rotate  in  an  opposite  direction  to  the 
hands  of  a  watch.  Now,  the  rotation  of  currents 
in  an  opposite  direction  to  each  other  would  repel 
each  other ;  then,  suppose,  for  example,  we  have  a 


circular  bar  magnet,  12in.  long,  and  wind  round  it 
a  piece  of  copper  wire,  so  that  the  north  end  shall 
be  wound  from  right  to  left,  or  opposite  to  hands 
watch,  now  it  will  be  seen  in  a  moment  that  the 
direction  of  wire  at  opposite  end  would  be  opposite 
or  same  as  hands  of  a  watch.  Now,  by  cnttiny  the 
magnet  in  two  we  should  have  two  magnets ;  here 
then,  the  centre  is  split  into  two  opposite  poles,  ud 
by  a  moment's  reflection  yon  will  at  once  see  that 
only  the  two  opposite  poles  will  form  a  continuous 
spiral  from  one  end  to  the  other.  Now  brine  the 
two  north  poles  together.  Here  the  spiral  will  g0 
from  left  to  right,  until  it  reaches  the  centre  or 
point  of  contact  of  other  magnet,  and  then  the 
rotation  will  be  opposite.  Hence  the  rotation  could 
not  be  continuous,  and  a  break  or  repulsion  would 
be  consequent.  Although  I  cannot  vouch  absolute 
allegiance  to  this  theory,  yet  it  explains  the  retrac- 
tions and  repulsions  of  poles  in  a  better  manner 
than  any  other  method  I  know  of.— W.  J.  T..y. 
caster. 

[26942.]— Drying  Wool.— J.  H.  Bell  would  find 
Petrie's  wool-drying  apparatus  the  most  perfect.  I 
think  their  place  is  at  Bochdale  or  Oldham.  He 
cannot  well  dry  by  an  open  fire.— J.  T.  Bebrie. 

[25913.]— Trioyolet.— I  should  advise  you  not  to 
make  a  tricycle,  you  will  find  it  harder  to  drive  and 
more  liable  to  upset  than  a  bicycle.  Some  yean 
since  a  friend  made  one  with  much  smaller  wheels 
and  a  broader  base  than  you  propose.  It  was  verr 
difficult  to  work  and  was  the  most  footless  animal  I 
ever  bestrode.  Finally  it  capsized  its  rider  into  a 
dam  and  fell  on  him,  after  which  it  was  turned  into 
a  bicycle.— J.  B.,  Belfast. 

[25944.]— Organ  Metal  Pipe  Manufacture.- 
Erratdm. — For  "unevenness  and  bou"  read 
"  unevenness  and  burrs."— O. 

[25945.]— A  Water  Repelling  Surfaoe.-Tr, 
lycopodinm. — J  errt. 


UNANSWERED  QUERIES. 


25257. 
25258. 
25261. 
25285. 
25268. 
25274. 
25277. 
25279. 
25281. 


25284. 
25893. 


Th*  members  and  Mile*  of  qutri—  which  mum  unw- 
nctrtd  for  live  weeks  are  inserted  in  this  lut,  and  M 
unanswered  are  repeated  four  weefcs  aflmearii.  Wi  Irwt 
our  readers  will  look  ovtr  the  list,  and  wnd  what  vn/emulK* 
>luy  oan  for  the  btntfit  of  their  feUov^mitribulort, 


Velvet,  p.  847. 

Cement,  647. 

Dressing  Limestone,  647. 

Breaking  Weight  of  Wrought-iron  Girder*,  617 

Spectra,  647. 

Turning  Mother  of  Pearl,  617. 
Oooculua  Indiooi,  647. 
Expansion  Valves,  647. 
Electro-chemical  Bath,  647. 
Warm  8prmg,  647. 
Dialyte  Telescope,  647. 
Square  Thread*.  647. 
Black  Stain,  647. 
Sound  as  a  Motive  Power,  648. 
Electro-magnet,  648. 
Camber  in  Boiler  Plates,  043. 
Death  by  Apoploxy,  648. 
Carbolio  Soap,  648. 


Paint  for  Parian  Cement,  p.  80. 
Soap  Boiling,  80. 
Newton's  Law  of  Cooling,  80. 
Endorsing  Ink,  80. 
Reflector  Warming  8tnve,  80. 
Wheel  Cutting  Plate.  80. 
Equatorial  Stand.  80. 
Bioyole  Lamp,  81. 
Speculum  Giindinir.  81. 
Amateur  Theatricals,  81. 
Battery,  81. 
Poultry,  81. 

Loose  Bicycle  Spindle,  81. 
Electrical,  81. 
Calfskin,  81. 
Lathe,  81. 

Spring  Lever  Hammer,  81. 
Candles,  81. 
Skating  Rinks,  81. 
Hydrogen  and  Oxygen,  81. 
Lathes.  81. 
Bull's  Eye*,  81. 


25303. 
25308. 


25571. 
25575. 
25576. 
25579. 
25581. 
25582. 
25583. 
25587. 
25588. 
25503. 
25595. 
25603. 
25605. 
25600. 
25612. 
25614. 
25617. 
25621. 
25622. 
25623. 


25627. 


QUERIES. 


-  .]  —  Curve.  —  Two  points  giren  in  position, 
A  and  B,  attract  a  particle,  P.  with  forces  which  are 
inversely  aa  the  squares  of  A  P  and  BP.  It  is  reqaired 
to  fi  ad  the  curve  which  the  particle,  P,  describee  f — &• *  •  & 
[25954.]— Achromatic  Telescope.— I  have  m«k 
an  astronomical  achromatic  telescope,  with  objeot-fU» 
24in.  diameter.  What  power  or  powers,  or  what  leases, 
would  be  best  and  most  useful  to  get  for  workinjr  «™ 
the  above  diameter  P  What  is  the  highest  power  u* 
above  glass  will  take  P — Cbekicos. 

[25965.]— Harps.— I  want  to  make  a  (rood  dooMe- 
action  harp  aa  cheaply  aa  possible,  but  not  undewtawhnr 
much  about  the  mechanism  of  the  instrument, 
feel  greatly  obliged  if  some  kind  and  competent  friend 
could  either  tell  me  how  to  make  one,  or  recommend  »o«e 
practical  book  on  the  subject  P— La uasscs  Sxvmdus. 
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[25956.1  —  Emery.— Will  any  contributor  to  tbe 
Ekaush  Mechanic  inform  me  of  the  b?st  way  to  wash 
tbe  fine  emery  for  glaie  grinding  ?  I  do  not  know  bow 
long  tbe  different  aorta  take  to  settle.  Any  hint*  will 
greatly  oblige—  N.  Starlet. 

[25857.]— flight  Preservers.— Is  it  sdvisabls  to  use 
slightly  stained  plain  glass  spectacle*  to  preserve  the 
sight  when  drawing  on  large  white  sheets  of  paper,  when 
tbe  eyesight  is  good*  I  hare  got  good  eyesight,  only 
working  sometimes  does  to  white  paper  makes  my  eyes 
feel  quite  sore,  and  sometimes  turn  quite  red.  would 
tbe  glasses  weaken  my  eyes*  This  would  be  important 
sdvios  to  me  If  any  one  would  oblige.— Steamer. 

185658.]— Slip  in  Driving-wheels  — I  am  much 
obliged  to  Mr.  John  H.  Chalmers  for  his  reply  to  my 
question  on  tbe  above,  and  shall  feel  indebted  to  him  if 
he  wQl  give  me  still  further  information  on  the  subject 
which  he  has  so  kindly  offered  to  give,  for  it  will  be  of 
nnch  ralue  in  calculation*  I  am  now  making.— M.  B. 

[35666.]— Lathea— Will  any  of  your  readers  who 
understand  mechanics  answer  the  following  questions  ? 
8hould  the  hook  or  chain  for  working  the  crank  be 
directly  under  the  crank,  or  be  fastened  a  little  nearer 
tbe  footboard?  Does  it  make  much  difference  if  tbe 
mandrel  pulley  and  the  fly-wheel  are  not  exactly  in  fitting 
proportions  ae  regards  circumference  P  What  is  con- 
sidered the  best  depth  of  throw  for  the  crank  ? — Stbbttos. 

[23600.]— Transit  of  Venus.— Can  any  of  your 
correspondent*  inform  me  what  has  resulted  from  the 
observations  of  the  late  transit  of  Venus  P  Has  our  true 
distance  from  tbe  sun  been  ascertained  ?— Old  Mars. 

[25661.]  — ChemieaL— Can  any  of  your  chemical 
readers  inform  me  what  tbe  red  crystalline  compound -is 
which  is  formed  when  a  solution  of  ammonia  is  left  in 
contact  with  bisulphide  of  carbon  ?  I  remember  reading 
about  it,  but  cannot  remember  where.— Sugar. 

[2S962.J—  Colouring  Hushes—  Coulfl  any  of  your 
readers  inform  me  what  is  the  best  way  of  colouring  tbe 
rashes,  grass,  Ac,  which  naturalists  put  in  oases  of 
stuffed  fish,  Ac  ?— R.  Houcss. 

[25663.]  —  Dimension  of  Ooke  Shed.— Would 
some  of  "  ours  "  kindly  tell  me  bow  many  cubic  feet  to 
make  a  box  to  measure  a  chaldron  of  coke,  level  off  at 
tbe  top  ?  I  hare  a  piece  of  ground  measuring  5ft.  -tin.  by 
8ft.,  and  would  like  to  make  a  place  to  hold  *  chaldrons 
of  eoke.  Can  any  one  give  me  the  dimensions,  marking 
off  at  each  chaldron  P— Jobs  Coee. 

[259ft*.  1— Gas  Engines.— Would  some  correspondent 
answer  tbe  following  queries  respecting  gas  engines  P 
1.  By  what  means  are  the  product*  of  combustion, 
nitrogen,  carbonic  acid  and  water,  got  rid  cf  from  under 
tbe  piston  before  the  admission  of  gas  and  air  for  a  fresh 
explosion  P  2.  Given  a  cubic  inch  of  gas  and  air  mixed  in 
the  proper  proportion,  what  is  the  maximum  volume 
occupied  during  the  explosion  P  3.  Are  these  engines 
erer  made  double-acting,  or  is  this  incompatible  with  the 
utilisation  of  atmospheric  pressure  P  4.  What  sort  of 
valves  are  need  for  entrance  and  exit  of  gas,  Ac.,  to  and 
from  tbe  cylinder  P  5.  How  can  the  power  be  determined 
from  given  dimensions?  6.  How  is  the  mixture  ignited  ? 
-BcokrtO. 

[2S665.]-Burdo©k.-WilI  any  person  that  really 
knows  tell  me  what  medicinal  properties  the  plant 
burdock  contains  ?  If  any,  for  what  diseases  good,  and 
how  used  ?— Ouvrieb, 

[25866.]  —  Object-glass.  —  To  Mr.  Olbitsld.  — 
Excuse  me  troubling  you  again,  but  if  you  would  kindly 

gvt  me  the  carves  for  a  Sin.  object-glass,  46in.  focus— 
Mschel's  formula.  Chance's  dense  flint  3M,  and  white 
crown  2*55, 1  should  feel  much  obliged— Ehoihb  Erector. 

[29667.]— Marine  Aquarium.— Will  you  allow  me 
to  thank  Mr.  Gatenby  and  others  for  their  replies  to  my 
query  on  the  above  subject  in  a  former  number  of  your 
valuable  journal,  and  to  ask  for  a  little  more  informa- 
tion P  I  have  made  two  aquariums,  the  first  in  December 
last,  which  I  fit  up  as  a  fresh  water  aquarium,  and  the 
other  in  April.  When  tbe  second  was  ready  I  took  out 
the  water,  Ac.,  from  the  first,  which  had  been  fitted  up 
4  months,  and  put  sea-water  into  it.  On  tbe  second  day 
it  began  to  leak— so  much  so  that  I  was  compelled  to 
empty  it.  Tbe  new  one  I  fitted  up  with  fresh  water,  and 
it  is  all  right  so  far.  Tbe  size  is  22in.  long,  18in.  broad, 
Sin.  deep.  Tbe  bottom  and  pillars  are  of  wood,  with  a 
•late  in  tbe  bottom  imbedded  in  putty,  mixed  with  red 
lead.  I  should  like  to  know :  (1),  what  is  the  reason  it 
was  watertight  with  fresh  water  and  not  with  salt  water  P 
(2),  Is  it  possible  to  make  aquariums  with  wood  bottoms 
watertight ;  and,  if  so,  how  ?  (3),  If  not,  where  can  slate 
bottoms  be  obtained,  as  I  have  made  inquiries,  and  cannot 
get  any  information  ?  Mr.  Lancaster,  in  a  back  number, 
advocated  sine.  Will  that  answer  ? — J.  H.  W. 

[25668.]— The  Midnight  Sun.— I  have  some  idea  of 
paying  a  visit  to  Norway,  in  order  to  see  tbe  sun  above 
the  horiion  at  midnight.  Will  any  of  your  correspon- 
dent* be  pleased  to  state  in  what  latitude  the  sun  may  be 
so  seen  for  a  week  before,  and  a  week  after,  tbe  22nd 
Josef— J.  G. 

[25666.]— Organ.— I  intend  building  a  small  chamber 
crgan  of  about  6  or  8  speaking  stops,  and  I  should  feel 
much  obliged  to  any  one  who  would  direct  me  in  choosing 
the  stops  (I  wish  to  make  the  instrument  entirely  myself, 
soss  many  of  them  as  possible  must  be  wooden )  -  ana  also 
give  me  the  dimensions  of  middle  C  of  each,  and  shape  of 
Pipe?  I  also  should  be  thankful  if  any  one  would 
describe  to  me  the  Ante,  clarionet,  oboe,  and  piccolo 
stops?  Are  there  any  wooden  substitutes  for  such  of 
them  as  are  metal  ?  If  so,  what  ?  Is  there  any  stop  to 
nutate  the  cornet  P  If  so,  what  P  I  may  mention  that 
I  possess  a  good  workshop,  tools,  and  a  lathe,  and  am 
tolerably  handy  in  their  use.— Kino  Korrss  Kalcoxi. 

[25670.]  —  Boots  and  Shoes  —  Guttapercha 
Boles  and  Heels.— Which  is  the  best  way  to  fix  gutta- 
percha soles  and  heels  to  old  boot*  and  shoes,  and  is  it  of 
jay  use  to  steel-brad  the  heel  or  tread  after  fixing  ?— 
Bustles. 

[25671.]— Resist  for  Dyeing.— Can  any  of  your 
waders  inform  me  of  a  resist,  the  object  being  to  dye 
"jry  or  .vegetable  ivory  black  or  colours,  speckled  with 
"kite  spot*  Y  I  have  used  resin  dissolved  in  spirits,  and 
'Printed  off  a  hair  brush  on  to  the  material  to  be  dyed, 
om  the  brush  becomes  sticky  and  will  not  work.— W.  G. 
J*«2.}-Painting  Canvas. -Will  some  one  kindly 
"■stsxn  me  if  there  is  any  method  by  which  canvas  may 


be  painted  in  oil  on  one  side,  and  tbe  stain  of  the  od  and 
colour  prevented  from  appearing  on  the  other?  The 
object  is  to  have  ono  side  of  the  fabric  painted,  and  the 
other  kept  dean  and  white.— E.  J.  P. 

[25973.]— "Want  of  Steam.— I  have  a  steam  boiler, 
5ft.  x  22in.,  with  four  3|ln.  tubes,  driving  an  engine, 
cylinder  4in.  bore.  Sin.  stroke,  making  150  revolutions  per 
minute,  but  am  not  able  to  keep  up  steam.  It  takes  two 
hours  to  get  up  601b.,  and  on  opening  the  stop  valve  for 
the  engine  the  boiler  comes  down  to  401b.  in  less  than  tea 
minutes.  Had  a  boiler  maker  at  it.  but  he  cannot  tell 
why.  Can  any  reader  of  the  Mbcbakio  help  me?— 
Blow-off. 

[25974.1— Sewing  Machine  Conversion.— Can 
any  friend  skilled  in  the  mechanism  of  sewing  machines 
tell  me  if  it  is  possible  to  alter  a  obain-stitob  into  a  lock- 
stitch ?  If  possible,  what  is  the  simplest  and  best 
method  P   Drawings  will  oblige—  Progress. 

[25975.1-Lieblioh  Gedaot.—  In  reply  to  query 
25664. "  Uranium  •'  says  that  the  lieblich  gedaot  pipes  are 
"  similar  to  and  made  same  way  as  stopt  diapason,  only 
narrower  scale."  I  have  a  stopt  diapason,  which  I  should 
like  to  transform  into  a  lieblich  gedaot.  Can  I  do  so,  and 
how  ?  Will  "  Cranium,"  or  another  of  our  organ  autho- 
rities, kindly  tell  me  ? — Dclciaha. 

[25676.1  -Gilding  and  Writing  on  Wire  Win- 
dow Blinds.— Would  some  one  inform  me  as  to  tbe 

Eoess  used  in  writing  and  gilding  wire  window  blinds  P— 
ECUS. 

[25677.]—  6  Orionis.— Which  star  of  Orion  is  6?— 

L.  B. 

[25678.]— Colliery  Pumps.— If  some  brother  reader 
would  lend  his  aid  I  shall  be  very  glad.  I  have  a  broken 
bottom  clack,  and  the  water  in  the  pit  is  7  yards  above 
the  door.  How  must  I  get  at  tbe  clack  to  repair  it  P— 

SOOTT  WlOASTER. 

[25879.]  —  Byeletted  Direction  Labels.— Can 
any  reader  give  me  a  description  of  the  war  these  are 
manufactured  P  Are  they  printed  in  sheets,  then  out  up 
and  folded  and  eyeletted  by  hand ;  or  are  there  special 
machines  which  turn  them  ont  complete  ?  I  have  heard 
of  self-feeding  eycletting  machines,  which  fold  the  label, 
punch  the  hole,  place  the  eyelet,  and  fasten  it.— Walter  S. 

[25980.]— Aluminium.— I  want  a  metal  to  stand 
alternate  wetting  with  sea  water  and  drying  without 
corrosion,  and  I  fnncy  aluminium  or  an  alloy  might  snit. 
What  are  the  merits  in  this  respect,  and  also  for  wear,  of 
aluminium,  aluminium-bronze,  silver,  and  German  silver  ? 
— OstOB. 

[25981.]— BAG  4002  and  2  Serpentis- What 
are  the  HA.  and  doc.  of  these  two  stars  ?— F.  Dehmett. 

[25989.] — Bagpipes.— Will  some  of  your  military 
readers  be  kind  enough  to  answer  the  following  queries  ? 
1.  What  regiments  in  the  British  army  have  the  above 
addition  to  their  musicians  P  2.  The  number  of  pipers 

r'  company,  and  how  many  companies  to  a  regiment  ? 
If  on  any  occasion  durintr  the  autumn  manoeuvres  the 
whole  band  of  musicians  in  a  Highland  regiment  bare 
been  utilised  as  pipers  P—Etoop. 

[25983.]— Vegetable  Ivory  Nut.— Having  bad  one 
of  the  above  given  me,  I  should  like  to  know  some  par- 
ticulars respecting  it,  its  habitat,  the  natnral  order  to 
whloh  it  belongs,  description  of  its  flowers,  and  leaves, 
Ac.  ?  Any  information  will  greatly  obligo— Naturalist. 

[25984.1— Permanganate  of  Potash  and  Or- 
ganic Matter.— Thanks  to  " Bromo- Iodine  Spa"  and 
"  Lawes"  for  their  answers  to  this  query ;  but  the  former 
mentions  further  reactions  than  the  Utter,  moreover  such 
that  I  cannot  reduce  to  an  equation.  The  Utter 
f "  Lawes")  disposes  of  organic  matter  (0)  by  making  it 
form  the  gas,  carbonic  dioxide,  CO,.  Now  I  thought  that 
0  would  be  thrown  down  in  the  solid  state.  Will  these 
gentlemen  again  oblige  ?— Beta. 

[25685.] — Numismatic. — I  have,  by  chance,  become 
possessed,  in  lien  of  a  shilling,  of  a  French  franc  (?)  piece, 
date  1806,  the  obverse  side  of  which  has  the  head  of 
"  Napoleon  Empereur,"  and  the  reverse  "  Republiqne 
Fraacaise."  The  centre  of  the  latter  side  is  worn  down. 
Round  the  rim  is  tbe  inscription  "  Dieu  protege  !a 
France."  "Empereur"  and  "  Rlpublique ,r  are  con- 
sidered, nowadays,  diametrically  opposed  to  each  other, 
unless,  indeed,  "  extremes  meet"  Is  this  a  coin  often 
met  with  ?— Beta. 

[25686.]— Expression  Stop.— We  hare  an  Alexandre 
harmonium,  about  18  years  old.  It  contains  7  stops, 
including  the  expression  stop.  Will  a  good  player  often 
improve  the  effect  by  using  the  latter  in  such  an  Instru- 
ment P  I  have  heard  that  it  U  not  of  much  use,  but 
doubt  this.— Beta. 

[25687.]— Cleaning  White  Leather  Apron.— 
How  can  I  clean  a  white  leather  blacksmith's  apron  P— 
Amateur  Blacksmith. 

[25988.1— Loose  Bicycle  Spindle.— I  bavea52in. 
Spider  wheel,  and  the  spindle  has  got  very  loose;  the 
stock  is  msde  of  gun-metal  and  tbe  spindle  iron.  Can 
any  reader  give  me  any  information  how  to  cure  it,  as  it 
makes  a  horrible  rioketty  noise  ?— H.  J.  B. 

[25688.]  —  Frozen  Hands.  —  During  the  severe 
weather  of  but  winter  both  of  my  bands  got  chilled,  a 
swelling  gathered  and  broke  in  large  cracks  on  tbe  Joints 
of  the  fingers.  These  were  a  very  long  time  before 
healing.  At  present  my  hands  are  quite  blue,  and  feel  as 
numb  and  cold  as  if  they  had  been  fro  sen.  What  is  the 
cause  and  cure  P — Jacobus. 

[25990.1— Glasgow  and  South  Western  and 
North  British  Engines.— Will  someone  give  dimen- 
sions of  the  engines  that  work  the  Midland  "Pullman's 
Flying  Scotchman"  between  Glasgow,  Edinburgh,  and 
Carlisle;  and  also  the  pace  run,  and  distance ?— Exrasss 
Driver. 

[25691.]— Pullman's  Cars  on  Brighton  Bail- 
way.— Please  say  how  many  of  these  trains  are  running 
on  the  L.  B.  and  8.  C.  line ;  what  brake  they  have ;  and 
are  they  run  by  coupled  or  single  engines  P— Extress 
Driver. 

[25692.]-Hand  Mill.— Will  some  reader  who  has 
bad  experience  in  tbe  matter,  say  what  is  the  best 
description  of  hand-mill  for  family  use  for  grinding  wheat 
and  oat«  P— E.  A.  Lrrrosr. 

[25663.1— Phormium  Ten  ax,  or  New  Zealand 
Flax.— Some  account  of  the  preparation  and  manu- 
facture will  obhge— Ponrr  Levi. 


[25631.]—  Biocama  Flute.— I  have  one  with  Siooama 
stamped  on  it;  it  has  two  holes  covered  by  keys,  and 
eight  keys  besides.   In  playing  oertain  passages  in  G  fiat, 

0  flat,  Ac.,  I  And  tbo  fingering  very  difficult.  Can 
"Beroo"  advise  me  to  have  it  altered  to  an  improved 
Siocam  a,  suoh  as  are  msde  by  Rudall,  Rose,  and  Carte  ?  The 
kevs  of  a  flute  are  troublesome  things  to  keep  in  proper 
order,  and  with  me  putting  a  now  pad  on  necessitates 
tying  the  key  down  with  string  for  a  day,  then  to  moisten 
with  oil  till  the  pad  stops  without  sticking ;  and  the 
number  of  keys  that  are  now  supplied  to  a  flute  has 
dotened  me  from  purchasing  any  with  rings,  keys,  Ac. 
My  idea  of  a  flute  is  that  it  should  have  no  joints,  except 
the  tuning  slide,  and  no  open  keys,  and  shall  welcome  any 
Information  on  this  point.— Dssr  Eos. 

[25695.]  —  Taking  Bruises  out  of  Hollow 
Jewellery.— Can  you  inform  me  how  to  take  the  dinges 
or  bruises  out  of  hollow  jewellery,  suoh  as  brooches,  ear- 
rings. Ac.  P— Jewells?. 

[25966.]— Oatmeal. -Can  "W.  N."  (10327,  p.  479) 
tell  me  It  any  expensive  machinery  is  required  in  prepar- 
ing oats  previous  to  grinding  into  meal  P  For  some  reason 
or  another  we  have  to  depend  on  England  for  oatmeal, 
paying  (in  British  Columbia)  3  dols.  25o.  per  can  of  251b. 
As  we  have  two  sets  of  stones  for  flour,  and  ample  water 

Kwer,  and  an  almost  unlimited  supply  of  oats,  at  Ho.  to 
per  pound,  I  think  there  is  room  for  profit  somewhere, 
as  I  am  not  aware  of  anyoatmeal  mill  nearer  than  Minne- 
apolis, Minnesota,  U.S.— Bacewoodsxast. 

[25997.1— Publio  Records,  Ac— Can  any  of  your 
readers  oblige  by  informing  me  how  I  can  «et  about  and 
search  the  public  record* ,  or  at  any  of  the  law  offices ; 
and  in  what  department  to  find  ont  what  became  of  an 
estate,  situate  in  one  of  tbe  eastern  counties,  which  had 
been  left  by  will  in  the  last  century  to  the  hoird  male  of  a 
oertain  family,  on  failure  of  which  to  tho  testator's  right 
heirs,  the  usual  trustee  being  appointed— the  heirs  male 
of  this  family  becoming  extinct  towards  tho  end  of  the 
last  contury,  and  the  then  heir-at-law  to  the  testator  not 
coming  forward  to  claim  ?  If  the  entail  has  been  barred 
by  the  said  family,  what  proceedings  would  have  been 
takon,  and  how  can  I  discover  same?  If  not  barred,  bow 
would  tbe  propvty  have  been  probably  disposed  of ;  and 
under  what  proceedings,  and  how  can  I  find  same? 

1  should  like  to  have  suggestions  from  any  of  your  readers 
who  will  kindly  help  in  the  above  matter. — A  Fellow- 
Reader. 

[25898.]— Galvanometer.— I  should  feel  very  much 
obliged  to  "Sigma"  If  he  would  answer  the  following 
questions :— I.  I  am  making  a  reflecting  differential  gal- 
vanometer, with  coils  containing  about  80  ohms  of  No.  36 
silk-oovered  copper  wire  each.  When  using  it  (differen- 
tially) to  compare  resistances,  what  battery  power  will 
givo  tho  greatest  sensitiveness  without  endangering  tbe 
insulation  by  beating  ?  2.  Should  the  internal  resistance 
of  the  battery  be  approximately  the  same  as  the  resist- 
ance of  the  galvanometer  (40  ohms),  and  tbe  resistance 
to  be  measured  ?  3.  I  want  to  add  a  shunt  to  ono  coil  to 
reduce  its  effect  on  the  needle  by  10;  but  as  this  will 
decrease  tbe  resistance  of  tbe  cironit,  should  not  external 
resistance  be  added  to  tbe  shunted  coil  to  make  the  ratios 
correct?— Short. 

[25699.]— Otto  and  Langen's  Oas  Engine.— 
Could  any  reader,  knowing  something  of  this  engine,  eivo 
me  some  idea  of  what  the  waste  matter  consists  of  which 
is  expelled  from  it  in  working,  both  gaseous  and  liquid  ; 
and  if  it  has  any  serious  effect  upon  the  health  ?  Petro- 
leum, put  in  the  oyllnder  to  clean  it,  produces  a  very  di«j 
agreeable  odour,  in  sending  out  what  I  think  is  petroleum 
vapour.  Could  anything  b»  used  instead  of  this,  which 
would  do  equally  well  or  better,  so  as  to  prevent  the 
nnpleasant,  and,  I  think,  unhealthy  effect  P — E.  F. 

[2CO00.]— Equilibrium.—  By  what  physical  law  is  a 
bioyollst  enabled  to  maintain  his  balance  on  bis  machine 
while  in  motion,  but  which  he  loses  instantly  on  stop- 
ping? I  am  aware  that  a  beginner  keeps  up  by  con- 
stantly twisting  his  wheel,  so  as  to  bring  his  base  under 
his  oentre  of  gravity,  hence  his  ungraceful  "  wobbling." 
But  a  practised  rider  does  not  do  this ;  his  track  on  a 
dusty  road  shows  as  straight  and  undeviating  a  course  as 
if  drawn  with  a  rule.  Yet  this  pe»  feet  balance  would  not 
enable  biro  to  remain  seated  on  bis  wheel  for  a  moment  if 
be  did  not  keep  it  running.  Why  is  this?  Is  it  on  a 
similar  principle  to  that  by  which  a  gyroscope  maintains 
its  plane  of  rotation  unchanged  ?— Treadle. 

.  [28001.]— Sketching  on  Zinc— I  wish  to  do  some 
sketches  on  sine  to  illustrate  a  small  work.  Can  any  of 
our  friends  give  me  full  details  of  the  process,  from  ihe 
drawing  of  the  sketch  (with  what  P)  to  the  completion  of 
the  plate  ready  for  the  printer  P  I  believe  many  of  the 
illustrations  in  Figaro  are  dono  by  this  process.  Is  any 
work  published  explanatory  of  the  subject  P— Leok  zx 
Courcil. 

[86008.]— Astigmatism.— Would  say  of  the  gentle- 
men who  write  upon  this  subject  in  the  current  number 
explain  why,  with  my  naked  oyo,  I  should  see  vertical 
lines  best,  and  with  a  common  oon-ave  eye-glass  hori- 
zontal lines  best  ?  The  eye  h  w  boon  operated  on  for 
conical  cornea,  and  has  had  iridesis  performed.— Cyclops. 

£86003.]— Simple  Clock  Regulator.  —  If  what 
"  Surveyor  No.  8"  (p.  203,  extraot  320)  say?  of  the 
regulator  he  alludes  to  be  true,  a  description  of  the 
instrument  would  be  of  sufficient  interest  to  many,  besides 

T elf,  to  be  worth  a  place  in  your  paner,  as  we  do  not 
possess  the  book  referred  to.   Will  he  kindly  send 
description  P— Qui  do. 

[26004.]— Clock  Pinions.— Would  some  horologies! 
friend  describe  the  method  adopted  by  the  Americans  ia 
making  clock  pinions  ?— Extos. 

[26005.1  —  Colliery  Manager's  Certificate.— 
I  was  obliged  to  W.  Fairley  and  Co.  for  their  answer  to 
"  W.  D.  R.'s"  question,  as  I  have  been  striving  to  prepare 
myself  for  examination,  having  a  (rood  opportunity  of 
acquiring  a  practical  knowledge ;  bnt  the  theory  I  have 
to  seek  for.  and  ss  there  are  so  many  subjects  to  study, 
especially  by  a  person  whose  education  has  been  very 
limited,  I  would  be  glad  to  know  whether  it  is  uecessary 
for  me  to  study  tbe  followiug— algebra,  trigonometry, 
and  logarithms  ?— E.  W. 

[26006.]— Bobey  Mining  Engine.— How  am  I  to 
calculate  the  horse-power  of  one  of  tbe  above  oogtnes, 
having  two  cylinders  P  An  answer  in  full  would  oblige  ■ 
— Youro  Exommkar. 
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[26007.1— Object-glasaea  and  Faint  Stars.— 
I  remember  Mr.  Proctor  Buying,  >0  the  English 
Mechanic,  that  the  best  object-glasses  were  not  neces- 
sarily those  which  showed  the  faintest  stars — a  thin 
object-shut  often  showing  a  faint  star,  whioh  a  thicker 
and  better  one  could  not.  Might  I  ask  in  what  respects 
the  thin  object-glass  is  inferior  to  a  thicker  one,  other 
conditions  being  equal  ? — M.  D.  R. 

[36009.]— Star  Double  to  Naked  Eye.-What 
wonld  be  the  distance  in  seconds  of  the  components  of, 
say,  a  3rd  magnitude  double  star,  visible  as  double  to  the 
naked  eye,  possessing  average  good  sight?  The  star, 
•  Ljrno,  would  probably  be  a  good  answer  to  this  question 
if  it  were  only  a  little  brighter.  I  suppose  a  3rd  magni- 
tude wonld  be  a  convenient  site  with  which  to  ask  this 
question  P— M.  D.  R. 

£26000.]  —  Catalogue  of  Double  8tarB.  —  In 
"  Proctor  s  Atlas  "  many  of  the  larger  (1st,  2nd,  and  3rd 
mag.)  stars  are  marked  donble,  treble,  Ac,  which  are 
not  in  '*  Webb's  Celestial  Objects."  Would  *'  F.R.A.8." 
kindly  say  where  I  can  find  these  larger  doubles,  4c, 
described  ;  and  are  they  given  in  any  astronomical  book 
of  reasonable  price  F— M.  D.  R. 

[36010.1— Hydrophobia  and  Barking.— A  case  of 
hydrophobia  which  has  recently  occurred  near  my  ran- 
deuce  (that  of  a  policeman  bitten  by  a  dog  2  or  3  weeks 
previously— the  poor  man  ran  down  the  street  barking 
like  a  dog),  again  suggests  a  question  which  I  have  more 
than  once  wished  to  ask  through  your  columns,  vie. :  Is 
there  any  connection  between  the  dog-like  bark  emitted 
by  a  human  being  suffering  from  hydrophobia,  and  the 
virus  or  poison  planted  in  the  human  flesh  by  the  hydro- 
phobic dog  ?  If  there  be,  what  is  the  nature  of  that  con- 
nection (mechanical,  mental,  or  what  t)  and  can  it  be 
explained  ?  Other  collateral  questions  arise  here  which 
some  medical  gentleman,  perhaps,  would  also  answer : — 
Does  hydrophobia  ever  originate  in  any  animal  except 
the  dog ;  and  has  any  person  bitten  by  such  hydrophobic 
animal  been  known  to  die  of  hydrophobia  *  If  so,  then 
has  such  person  in  his  sufferings  been  observed  to  emit 
noises  or  cries  similar  to  those  uttered  bythe  said  animal 
in  its  natural  or  healthy  condition  ?  When  the  hydro- 
phobic dog  has  bitten  an  animal  of  another  species,  does 
the  bitten  animal  in  its  hydrophobia  sufferings  utter 
sounds  or  cries  peculiar  to  its  own  species,  or  at  all 
resembling  the  dog-bark  ?-M.  D.  R. 


CHESS. 


All  communications  Intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  Chester  House,  Lillieshall- 
road,  Clapham  8.W. 

PROBLEM  COCXI.-Bt  J.  W.  Abbott. 
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White  to  play  and  mate  in  two  moves. 


Answbw  to  Core  kspowdentb  stand  over  until  next  week. 


ANSWERS  TO  CORRESPONDENTS. 


"*,■  An  OMWiMMUoottonstkouId  be  addrmtd-U,  ths  Korrom 
o^theJBHauBB:  Mbchabic.  M,  Tatristoek-stmt,  CW 

HINTS  TO  CORRESPONDENTS. 
1.  Write  en  one  tide  of  the  paper  only,  and  pat  draw- 
tags  for  illustration  on  separate  pieeea  of  paper.  2.  Pat 
titles  to  queries,  and  when  answering  queries  pot  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4,  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional «r  scientific  information  is  answered  through  the 
post.  6.  Letters  tent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded :  and  the  names  of  corre- 
spondent* are  net  given  to  inquirers. 


The  following  are  the  initials,'**.,  of  letters  to  hand  up 
to  Tuesday  evening,  May  9,  and  unacknowledged 
elsewhere:— 

8.  Bbvajt— W.  H.  Bailey.— Alax.  Gillies.— J. H. Sweeten- 
ham.— 8.  T.  Turton.— Elliott  and  Burnett. — J.  A.  Mine. 
—Thomas  Smith.— Edmund  Broderiok. — M.  H.  Skelton. 
— Nelson. — Stretton. — J.  Brickman. — W.  Wiseman. — 
Letter  Carrier.— W.  Frodsham.— Jack.— W.  H.  Burley. 
— H.  W.  Walker.— Triton.— T.  P.  O.— O.  H.  W.— 
Antony.— 8.  Bottone. — Gravamen. — W.  H. — J.  C— 
Lake.— James  Cobb.— John  Hewitt.— McKesson  and 
Bobbins.— An  Anxious  One.— George  Craig.— James  B. 


Brindley. — P.  Moir  Crane  and  Co.— G.— J.  M.  Rogers. 
— Howard. — A.  MoNae,  jun.  —  P.  Fleming.— W.  J. 
Rcden.— Thug.— Geo.  Bontley.— J.  H. — F.  G.— Thomas 
Evans. — W.  C. — Islingtona. —  An  Old  Carpenter. — 
Slide-valve.— George  Owens.— A.  Norfolk.— Exton.— 
Forward.  —  Amateur.  —  George  Frederick.  —  Gaff.— 
L.  H.  S.— Aqua.— M.  D.  R.-Bin-Andak.  —  Y.  Z.— 
G.  H.  T.— Thomas.— John  Hampden. — G.  F.  Bromhead. 
— Let. — A  Beginner. — Subscriber.— G.  H.,  Gateshead. — 
D.  Winstanley. — Flavins. — H.  Crump.— W.  L.  D.— 
New  Subscriber.— E.  G. — James  Selway.— Dr.  H.  M. 
—George  Hurst.— Rev.  Wm.  Hay.— F.R.A.S.— J.  K.  P. 
— Gilder. — A  Young  Smith.  —  Domino.  —  A  Voter. — 
Jerry.— J.  Dodds.  —  Householder.  —  Hy.  Denninsr.— 
G.  Fryer. — J.  M.  8.— Charles  Low.— W.  Robinson.— 
Hy.  Etchis.— W.  D.— Novice. — 8.  S.-C.  Lymens.— 
Student  in  Chemistry. — Piston-valve. — C.  J.  C. — 
Rupert  Williams.— William  Edwards.— Charles  Tom- 
linson,  F.R.S.— Trevor  Bevan.— Pipe-clay. 

J.  Livingstone.  (Try  benrine.)— C.  0.  C.  (How  modest 
you  are !  You  have  the  same  facilities  at  the  Govern- 
ment Patent  Office  as  Mr.  Andslev  or  anybody  else.) — 
J.  Tatlor,  (Use  diluted  nitric  acid.)— Janes  Dunbar. 
(The  work  referred  to  has  been  long  out  of  print.  We 
know  of  no  other  worth  recommending.) — W.N. — L. 
(We  do  not  see  why  we  should  advertise  the  price  list  of 
the  makers  sent ;  and  we  really  think  if  you  take  their 
prices  as  a  Btandard  you  do  not  know  much  about  the 
matter.)— F.  Carrbll.  (We  know  no  more  than  ap- 
peared in  the  article  ;  any  further  particulars  must  be 
sought  through  our  advertisement  pages.)— Lbobabd 
Nbw.  (App"  '" 
are  off.)— G. 

will  not  .    .    ..  . 

had  better  consult  his  specification :  many  people  are 
in  doubt  as  to  what  he  really  does  claim.)— J.  C.  Marsh. 
(I.  The  process  of  raising  and  removing  buildings  is 
common  in  America,  and  has  been  several  tiniee  success- 
fully practised  in  this  country.  2.  A  ridiculous  delu- 
sion.)—W.  8.  (Of  course  the  patent  is  for  the  con- 
struction of  the  particular  engine  employed.)  — 
Inquirer.  (The  only  "  Scientific  News  "  we  know  of 
is  the  summary  of  news  which  goes  under  that  name  in 
our  own  paper.) — C.  F.  (Your  arcrumenta  proving  the 
*'  sphericity  of  the  earth  remind  us  of  an  attempt  to 
paint  the  lily.  There  is  scarcely  one  man  in  a  million 
who  believes  the  oontrary. ) — F.  W.  Jackson.  (We 
shall  be  glad  of  your  co-operation.)— R.  8.  Goodman. 
(If  "  doctors  give  conflicting  advice,"  we  are  afraid  our 
correspondents  -would  do  the  same.  Why  not  try  some 
Manchester  hospital P)-W.  H.  B.  (We  believe  not.)- 
JOB.  Turner.  (A  similar  plan  for  straightening  wire 
has  been  given  by  us  before.)— J.  8.  D.  (Consult  our 
advertisement  columns.) — J.  H.  F.  (Because  it  was  an 
advertisement. )— Fico.  (Try  again.)— E.  K.  E.  (Pre- 
eminently unsuitable.)—?.  G.  (As  Mr.  Proctor  is  soon 
expected  in  this  country,  ask  him.) 

Birxnnuacm  writes  us  saying  that  Mr.  Piatt,  whose 
book  on  "Business"  we  noticed  three  weeks  since,  is 
much  more  indebted  to  Carlyle's  "Sartor  Resnrtus" 
than  he  is  dirposed  to  acknowledge.  "  Btrkenbaum  " 
gives  several  instances  where  Mr.  Piatt  has  adopted  the 
sense  and  the  phraseology  of  Oarlyle,  and  Is  conse- 
quently caustic  on  Mr.  Piatt  for  his  exhibition  of 
"honesty  and  truthfulness"  in  business,  which  he  so 
studiously  presses  on  others. 

Fiddler,  Selino  Bottone,  Star-beam,  and  J.  J.  have 
written  us  on  the  "  Infinity  of  8 pace  "  discussion,  but 
as  their  letters  carry  us  right  into  bottomless,  if  not 
profitless,  metaphysics,  we  cannot  jast  now  provide  the 
neoessary  space. 

W.  C.  N..  T.  A.  G.,  Henry  Sandeman,  B.  8.  G.,  B.  J., 
W.  B.  D.  8.  D.-See  indices  to  back  vols. 

R.  Ishebwood.— Your  queries  are  advertisements. 

H.  W.  C,  Elk,  and  others  have  replied  to  queries  already 
similarly  answered. 


THE  THREE  JOURNALS 

Which  cover  the  whole  ranee  of  subject*  pertaining  to  the  ooou 

a Hon,  Interest,  or  amusement  of  the  majority  of  mankind,  are 
»  ENGLISH  MECHANIC  AND  WORLD  Of  SCIENCE,  tho 
BUILDING  NEWS,  nnd  PUBLIC  HEALTH.  Every  reader  of 
the  ENGLISH  MECHANIC,  not  acquainted  with  the  other  two 
Journal',  should  at  onoe  become  a  subscriber  to  that  one  whloh 
mora  Immediately  Internet*  him.  If  connected  In  any  way  with 
the  arte  of  construction  or  dealrn,  he  will  And  the  BUILDING 
NEWS  a  perfect  storehouse  of  information,  and  a  moil  valaable 
channel  for  his  advertisement  should  he  need  a  situation  or 
require  to  engage  labour.  PUBLIC  HEALTH  concerns  Itself 
with  the  great  cause  Indicated  by  Its  title,  and  of  course 
Interests  everybody.  The  Price  of  the  BUILDING  NKWS  Is  id., 
poet  free  4*d. ;  of  PUBLIC  HEALTH,  ad.,  post  free  3rd.  Both 
Journals  are  published  at  the  Office  of  tho  ENGLISH  MECHANIC, 
SI,  Tavistock- street,  Oovent- garden,  London,  W.C. 


THE  Lh  V  JUNTOS. 


APPLICATIONS  FOR  LETTERS  PATENT. 
APRIL,  a.  1878. 

1(195.  8.  P.  M.  Taaker.  Philadelphia,  U.S.A.,  for  an  Improve- 
ment In  machinery  for  bending  metal  plates  into  tubular  form. 

IMS.  8.  C.  Best,  Norfolk,  for  improvements  in  railway  points 
or  switches. 

1067.  R.  Leigh.  Lancaster,  for  Improvements  In  the  oonstrao- 
tion  of  plastered  oelllngs. 

16W.  N.  Buckley,  Mossier,  and  A.  HUdebrandt.  Manchester, 
for  Improvements  In  looms. 


1808.    H.  Harrow,  Old  Bond-street,  for  a  flower  and  fruit  bag. 

1870.  M.  L.  Muller,  Harrington-street,  N.W.,  for  Improvements 
In  apparatus  for  composing  type. 

1871.  W.  Morgan- Brown,  38,  Southampton -buildings,  and  Paris, 
for  improvement*  In  breech- loading  Ore-arms.  A  communication. 

1873.  R.  LU1,  New  Cross,  and  O.  lanes,  Deptford,  for  improve- 
ments in  castors. 

1873.  8.  Martin,  10,  Golden-square,  W.,  for  improvements  in 
urinals.    A  communication. 

1874.  E.  M.  Knight,  Liverpool,  for  improvements  In  the  con- 
struction of  washing  machines,  and  In  gear  for  actuating  such 
meohlnea. 

1875.  8.  O'Neill.  Strand,  for  improvements  In  weaving. 

1878.  R.  T.  Hep  pel,  South  wark,  for  an  Improvement  In 
machinery  or  apparatus  for  folding  envelopes  and  other  "■«»«• 
articles. 

IIV7 .  3.  Xdsrshrltn,  Sen  til  Kensington,  for  a  new  or  Improved 
apparatus  for  securing  safety  to  skaters. 

1878.  J.  L.  Bars,  London,  for  an  Improvement  In  gas  meters. 
A  communication. 


1878.    M.  A.  WIer,  Shepherd's  Bush,  for  a  new  or  Improved 
means  and  apparatus  for  driving  sewing  and  other  machines. 
-  1890.   T.  Bo  wen,  Swansea,  fer  Improvements  In  apparatus  tor 
the  concentration  of  sulphuric  acid. 

18*1.  O.  Ager,  Stoke  Nuwlngton.  lor  Improvements  In  apparatus 
for  heating  tea  and  coffee  pots  and  other  vessels. 

1683.  H.  Lengstone-Jone*.  Biy-plaee,  B.C.,  for  improvement* 
In  solid  and  liquid  disinfectants  and  deodurltera. 

1883.  W.  K.  Gedge,  Wellington  street,  W.C,  for  an  Improved 
safety  envelope  for  letters.   A  communication, 

1884.  T.  J.  Smith,  Fleet-street,  fur  Improved  means  and 
apparatus  for  massing  and  disintegrating  malse,  grain.  Beads, 
and  oeraals.   A  communication. 

1885.  T.  8.  Blaaet,  Perth,  for  Improvements  in  apparatus  for 
digging  or  llftlsg  potatoes. 

1888.  J.  D.  Kerr,  Durham,  for  improvements  In  hatahwars 
adepted  for  loading  and  self- trimming  vessels. 

1887.  E.  Lofts,  Cambridge,  for  improvement*  In  apparatus  for 
cheeking  the  receipts  and  payments  of  monies  In  shops  and 
other  similar  places,  and  for  the  detection  of  negligence,  error*, 
and  thefts  In  such  receipts  and  payments. 

1888.  I.  Stiver,  Parts  and  London,  for  Improved  apparatus  for 
use  In  screwing  soles  on  boots  and  shoes,  and  for  uniting  other 
thloknosso*  of  leather.   A  communication. 

1888.  R.  Croeae,  Kensington,  for  Improvements  In  roller  or 
rink  skates. 

1680.  M.  F.  Mason,  PentonvUle-road,  and  W.  WlUett,  Hemp- 
stead, for  Improvements  In  tea-kettles,  coffee-pots,  and  other 
vessels  used  for  heating  or  boiling  water  or  other  liquids. 

1881.  O.  T.  Bousfleld,  Surrey,  for  Improvements  in  machinery 
for  sawing  up  thlok  planks  of  timber.   A  communication. 

1898.  B.  B.  Colley.  Kensington  Park,  for  Improvements  in 
apparatus  for  winding,  unwinding,  and  cutting  paper  for  printing 
and  other  purposes. 

1888.  w.  Rodger,  Selkirk,  for  improvements  In  railway 
couplings  and  brakes. 

18B4.  B.  Morewood,  Carmarthen,  for  improvements  In  coating 
metals  and  In  apparatus  employed  therein. 

1886.  T.  T.  Contain,  Devon,  for  Improvements  In  reaping 
machines. 

1*6.  E.  Morewood,  Carmarthen,  for  Improvements  In  ooating 
metals  and  In  apparatus  employed  therein. 

18B7.  J.  H  Porter,  Suffolk,  for  improvements)  In  filtering  water 
and  In  the  apparatus  employed  therein. 

1888,  J.  Bernard,  Norfolk-street,  W.C.  for  Improvements  la 
cart*  and  wagon*. 

1688.  W.  L.  Wise,  Adelpbl,  for  an  apparatus  called  "  hydro-gas 
Injector"  for  making  acidulated  or  effervescent  drinks,  or  medi- 
cated water*,  or  for  extinguishing  Ores  and  other  purposes.  A 
oommunloaUon. 

1700.  H.  Sunderland,  Stafford,  for  Improvement*  la  machinery 
for  crushing,  grinding,  or  pulverising. 

1701.  J.  8.  Donna ven,  Dublin,  for  improvements'  In  the  con- 
struction of  roller  skates. 

1701.  R.  B.  Newton,  Chancery-lane,  for  Improvement*  in  ths 
manufacture  of  threads  or  yarns.    A  oommunloaUon. 

1703.  W.  R.  Lake.  Southampton-buildings,  for  improvements 
In  machine  guns.    A  oomraunloatirm. 

1704.  B.  Fuaen.  Southampton- buildings,  for  improvements  la 
ths  manufacture  of  indiarubbar  and  frotteperche  compounds. 
A  communication, 

1705.  D.  C.  Lowber,  Warrington,  for  improvements  la  and 
relating  to  dlslnfeotlng  and  packing  stable  and  other  manures 
for  transportation. 

1708.  G.  Northcroft,  Liverpool,  Tor  lmorovements  In  floors  and 
roofs  for  warehouses,  mills,  sad  other  building*,  more  especially 
with  a  view  of  rendering  them  fire  rests  Una;,  and  In  modes  of 
constructing  the  same. 

1707.  H.  J.  Hidden,  Strand,  for  Improvements  In  naming 
niaohlneS    A  communication. 

1708.  J.  Barbour,  Belfast,  for  Improvements  m  lulu  Ua»al  ig 
oups.  A  communication. 

1708.  J.  Thornton.  Crowndale-road.  and  J.  Thallon,  Albert, 
street,  N.  Wa  for  Improvements  In  coverings  tor  floors  and  walla. 

1710.  W.  B.  Avery,  Birmingham,  for  Improvements  In  toe  con- 
struction of  weighing  machines  and  scale  beams. 

1711.  W.  E.  Gedge,  Wellington-street,  W.C,  for  an  improved 
hydraulic  generator,  termed  the  -'auto-dynamic  spiral- pump." 
A  communication. 

171  J.  E.  O.  Brewer,  Chancery- lane,  for  lmprovemsnnts  la 
umbrellas  and  parasols.  A  oommunloaUon. 

1713.  T.  Black,  Liverpool,  for  Improvements  In  i 
and  in  apparatus  connected  therewith. 

1714.  A.  Blake,  Monmouth,  for  Improvement*  In  the  t 
of  malt  or  other  materials  employed  In  brewing. 

1715.  C  O.  Blrtok,  A  herd  eon,  for  Improvements  In  hair 
fasteners. 

1718.  O.  Smith.  Huddersfleld,  for  Improvements  In  looms  for 
weaving. 

1717.  W.  Pen  ton,  Dewsbury,  for  improvements  in  machinery 

-  .nnarftb).  f<\F  "tjuuilnir."      dlllelnff'*  Ar  "  ■lll.vlTir"  vm/tllan 


or  apparatus  for  "teasing,"  "duletng,"  or  "wUleylag"  woollen 
or  other  fibrous  substance*. 

1718.  E.  de  Peee,  Fleet-street,  for  an  Improved  construction 
and  arrangement  of  apparatus  for  generating;  steam  and  eceoo- 
mlslng  fuel.   A  oommunloaUon. 

1719.  W.  B-  Lake.  Southampton-building*,  for  Improvements 
in  paper  outtlng  and  folding  machinery.   A  oommunloaUon. 

1780.  O.  W.  Schumacher,  O.8.A.,  for  improvement*  in  thermo- 
meter*. 

1721.  H.  A.  Bonneville,  Pari*,  for  a  aew  or  Improved  process 
for  glazing  or  enamelling  walls.   A  oommuniraUon. 

1721.  H.  Maloolmaon,  Brighton,  for  Improvement*  in  roller 
skate*. 

1723.  H.  H.  Brown.  Devises,  for  a  boot  and  shoe  cleaning 
machine. 

17M.  H.  Sestarton.  Birmingham.  Warwick,  for  Improvements 
In  toller  skates. 

1728.  E.  la  Rlohe,  King  s-road,  W.C.  for  an  Improved  roller 
skate. 

1720.  W.  A.  Barlow,  BToUoway.  and  H.  T.  Davis,  Kent,  for  a 
new  or  Improved  registering  attashm en t  or  apparate*  for  skates, 
applicable  also  to  other  article*,  ths  use  of  which  It  la  required 
to  indicate  or  record. 

1717.  B.  Clark,  London,  for  Improvement*  In  abdominal  belts, 
and  trunk*  attached. 

1728.  F.  Marwoll-Lyte,  Paris,  tor  Improvements  In  the  prop  al- 
lien of  torpedoes. 

1729.  J.  O.  Tongue.  Southampton-buildlng*.  for  improvement* 
In  portable  bath  tub?,    a  communication. 

1730.  J.  Stannah.  South  wark,  for  Improvement*  In  donkey 
engines  and  pumps. 

1731.  T.  Meadoworoft  and  T.  Graves,  Battersea,  for  Improve- 
ments In  apparatus  for  affording  gaiety  and  preventing  accident*, 
applicable  to  window-oleanlng.  painUng,  decorating,  and  repair- 
ing building*,  and  other  like  purposes. 

1732.  F.  Glover,  WakoOeld,  for  improvement*  In  machines?  or 
apparatus  for  "fulling"  woven  fabric*. 

1733.  J.  H.  Johnson.  Lincoln'. -Inn-Oslds,  tor  Improvement*  In 
or  connected  with  apparatus  for  siting  and  dressing  yarn  or 
thread.    A  communlcatim. 

1784.  J.  Mac  Donald.  Kingston- on- Tharnee,  for  improvement* 
In  rockets  for  war  and  other  purposes. 

1735.  C.  F.  Wood.  Birmingham,  for  improvement*  In  rollsr 
skates,  the  dlreoUng  principle  of  whloh  being  also  applicable  for 
other  us<  f  ul  purposes. 

17.18.  C.  Wad  man,  for  Improvement*  in  chair*  and  other  Beats, 
table*,  or  other  surfaces  or  articles  the  height*  of  whloh  may  be 
varied. 

,737.  M.  and  W.  Batty.  York,  for  Improvement*  in  automate 
stjnals,  mora  especially  adapted  for  use  on  railways  where  ths 
"  block"  system  of  signalling  1*  employed. 

1738.  F.  and  8.  Pearn.  Mane  heater,  for  Improvement*  In  steam 
pomps  and  In  valves  used  in  connection  therewith. 

1739.  J.  Bannehr,  Orey's-lnn.  and  8.  A.  Varley.  Hatfield,  for 
Improvement*  in  means  for  intercepting  and  treating  excreta 
and  other  matters  of  sewage,  part*  of  which  Improvements  are 
also  applicable  to  other  purpose*. 

1740.  J.  K.  Blaokle.  Glasgow,  and  J.  Robertson,  Goran,  for  mv 
provemenU  In  ■ervloo  cisterns  sod  valve*  for  ragulattag  ths 
supply  of  *"" 

1741.  w 
ailasforthe 

ui  ths  boxes  or  bushes  for  the  same.   . 

1742.  O.  H.  Nussey,  Leeds,  and  W.  E.  Beaumont,  Pouety,  far 
an  Improved  metheo  of  weaving  figured  pattern*  on  waterprooa 
or  other  union  tweed*.   

1748.  J.  B.  Wlgham.  Dublin,  for  improremaart*  in  fog  *ad 
other  signals. 

1744.  B.  Klsllrigbury.  Carlton- road,  and  H  H.  Bigg,  wlmpoJ* 
•treet,  for  improvements  in  the  construction  of  roller  r*~* 

1748    B.  Fltapatrlok,  Sheffield,  for  new  or  Improved 
for  drawing  oorka. 


water  fer  watercloeet*  and  other  purpose*. 
1.  N.  Morroll,  Knaren  bo  rough,  for  lrrp  ovemant*  n 
Use  wheels  of  carnages,  waggons,  and  othor  vaaUSS**,  and 
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ARTICLES. 


THE  LOAN  COLLECTION  OF 
SCIENTIFIC  APPARATUS. 

rPHE  collection  of  scientific  apparatus 
A  which  has  been  lent  to  the  Council  of 
Education,  and  which  was  opened  to  the 
public  last  Monday,  is  so  far  unique  that 
it*  like  has  never  before  been  seen,  and 

frobably  is  not  likely  to  be  seen  again, 
a  the  "  Galleries "  opposite  the  South 
Kensington  Museum  is  now  arranged  a 
collection  of  scientific  instruments,  which, 
whether  we  regard  it  from  the  historical 
or  utilitarian  point  of  view,  is  decidedly 
worth  a  visit;  and  as  the  Exhibition  is  open 
free  on  three  days  in  the  week,  and  at  a 
fee  of  sixpence  on  the  other  three  (Wednes- 
day, Thursday,  and  Friday,  the  same  as 
the  South  Kensington  Museum),  it  may 
be  expected  that  a  large  number  of 
students  of  science  will  avail  themselves  of 
the  opportunity  to  inspect  the  interesting 
objects  exhibited.  To  attempt  to  give  even 
a  brief  notice  of  the  contents  of  the  rather 
rambling  exhibition  would  be  hopeless 
within  any  reasonable  limits  (the  catalogue 
contains  some  600  pages),  and  we  must, 
therefore,  content  ourselves  by  indicating 
in  a  summary  manner  the  character  of  the 
apparatus  to  be  seen.  It  must  be  under- 
stood that  the  present  is  in  no  sense  an 
International  Exhibition,  although  several 
nations  have  contributed  to  it.  The  various 
articles  are  classified  according  to  their 
nature  and  purposes,  and  no  attempt  has 
been  made  to  separate  them  into  "  nation- 
alities," or  to  show  the  state  of  scientific 
knowledge  in  one  country  as  compared 
with  that  in  another.  Li  an  ordinary 
"  international  "  exhibition,  where  each 
country  pays  the  cost  of  transmission  of 
its  exhibits,  <we  find  a  heterogeneous  collec- 
tion of  articles,  many  of  which  are  little 
better  than  advertisements  of  their  makers, 
but  in  this  scientific  collection  we  are  sup- 
posed to  be  looking  upon  instruments  and 
apparatus  which  have  been  sent  solely  for 
the  purpose  of  educating  and  instructing 
the  people.  We  say  supposed,  because  the 
Exhibition  at  South  Kensington  has  un- 
doubtedly been  used  for  advertising  pur- 
poses. The  Government  have,  it  seems, 
paid  the  carriage  for  the  various  articles 
exhibited,  and  accordingly  many  tradesmen, 
notably  the  Germans,  have  taken  advantage 
of  that  fact  to  exhibit  articles  which  can 
be  seen  in  the  shop  windows  of  any  of  our 
large  towns.  The  responsible  agents  have 
apparently  transmitted  everything  that  was 
handed  to  them,  and  accordingly  we  have  an 
extraordinary  collection — extraordinary  on 
account  of  the  many  instruments  of  real  value 
and  interest  which  have  been  lent,  and  of  the 
rubbish  with  which  they  are  Burrounded. 
As  to  the  practical  utility  of  the  Exhibition 
we  suspect  that  opinions  will  differ,  and 
certainly  the  Commissioners  appear  to  have 
appreciated  the  difficulty,  for  they  have 
arranged  for  lectures  and  for  meetings  at 
which  the  instruments  will  be  explaiued. 
and  the  methods  of  using  them  described. 
There  are  two  classes  who  may  be  ex- 
pected to  visit  the  Exhibition :  those  who 
*H1  go  to  Bee  the  historical  relics— the 
milestones,  as  it  were,  of  the  road  to  know- 
ledge—and  those  who  will  be  most  interested 
m  the  special  apparatus  of  Borne  particular 
branch  of  science.  What  the  former  will 
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gain  by  simply  looking  at  Galileo's  tele- 
scope,  or  at  the  original  Magdeburg  hemi- 
spheres, it  is  difficult  to  conceive,  and,  with- 
out permission  to  handle,  it  is  equally 
'difficult  to  conceive  what  real  advantage 
the  student  of  science  will  derive  from  a 
look  at  a  special  instrument  in  a  glass  case. 
To  a  certain  extent  he  can  see  how  any  par- 
ticular piece  of  apparatus  is  made,  but  that 
is  all. 

It  should  be  stated  at  the  outset  of  our 
examination  of  the  Exhibition  that  we  cer- 
tainly owe  thanks  to  the  many  Continental 
institutions  which  have  intrusted  their 
priceless  treasures  to  our  keeping — thanks 
which  will  extend  to  our  own  learned 
societies ;  but  it  must  be  confessed  that,  so 
far  as  the  public  is  concerned,  many  of  the 
objects  so  sent  are  only  interesting  from 
their  associations.  Amongst  these  we 
have  Galileos  telescopes,  sundry  calcu- 
lating machines,  James  Watt's  models,  the 
"  thunder-house  "  and  the  electrical  machine 
of  Priestly,  sundry  telescopes — including 
those  of  Herschel  (7ft.)  and  Abraham  Sharp, 
Tycho  Brahe's  quadrant,  various  original 
pieces  of  electrical  and  galvanic  apparatus, 
one  of  Sir  Francis  Drake's  astrolabes,  the 
apparatus  employed  by  Dalton,  Sir  David 
Brewster's  original  stereoscope,  some  ancient 
clocks,  Prof.  Piazzi  Smyth's  clinometer 
used  in  his  Pyramid  measurements,  Joule's 
apparatus  employed  in  his  celebrated  re- 
searches, some  of  Faraday's  instruments, 
and  a  host  of  other  articles  of  historical 
interest,  including  our  old  friends,  "Puffing 
Billy,"  and  the  "Rocket,"  with  the  first 
machine  used  for  steam  navigation.  It 
would  occupy  far  too  much  space  to  even 
enumerate  all  the  objects  of  historical 
interest,  and  it  must  suffice  to  say  that  the 
visitor  will  find  nearly  all  the  apparatus 
connected  either  with  the  present  or  the 

East  of  science  collected  together  and  ex- 
ibited  for  hie  amusement  and  instruction. 
Of  the  arrangement  of  the  exhibits  we  can 
say  nothing  in  praise  of  those  who  have 
undertaken  the  work.  There  is  by  far  too 
much  of  useless  material,  and  the  educa- 
tional objects  are  too  numerous  by  half. 
Instruments  and  apparatus  of  no  particular 
interest  or  value  are  exhibited  in  numbers 
utterly  out  of  proportion,  and  serve  only 
to  bewilder  the  visitor.  Surely  one  article 
of  a  sort  of  the  ordinary  scientific  imple- 
ments would  have  been  sufficient,  without 
multiplying  galvanic  batteries,  electrical 
machines,  telegraph  instruments,  micro- 
scopes, and  so  on  ad  libitum  and  ad  nauseam. 

In  the  section  of  arithmetic  there  are 
Beveral  old  and  many  new  forms  of  the 
slide-rule  and  other  implements  for  assist- 
ing in  calculations,  including  tbe  machines 
of  Viscount  Mahon  and  Mr.  Babbage.  In 
geometry  there  are  collections  of  models 
from  different  countries,  but  with  most  of 
which  our  readers  are  familiar  in  our  own 
shops.  In  measurement  we  have  many 
exhibits  from  the  Standards  Department, 
and  amongst  the  balances  another  instance 
of  the  advertising  tendency — for  certainly 
the  German  exhibitors  could  not  have 
imagined  they  were  showing  us  anything 
new  or  superior  to  what  we  already  have. 
In  this  section,  however,  there  are  many 
clocks  of  historical  value,  as  well  as  of  pre- 
sent interest.  In  the  section  of  kinema- 
tics, statics,  and  dynamics,  there  are  a 
number  of  useful  and  instructive  objects, 
and  a  very  good  and  complete  collection  of 
models  from  the  Koniglische  Gewerbe-Aka- 
demie  of  Berlin,  showing  that  the  Pros* 
Bians  fully  appreciate  the  recent  inventions 
of  their  neighbours.  In  the  sections  of 
molecular  physics,  sound,  light,  and  heat, 
we  have  an  interesting  collection  of  histori- 
cal relics  and  modern  apparatus,  including, 
mirabile  dictu,  a  certain  modern  patented 
gas-stove.  In  the  section  of  msignetism 
there  are  the  largest  natural  magnets  and 
the  most   wonderful   artificial  magnets, 


including  Dr.  Joule's  electro-magnet,  the 
armature  of  which  can  be  retained  with  the 
force  of  upwards  of  a  ton.  In  the  section 
of  electricity  we  have  all  sorts  of  apparatus, 
from  the  original  magneto- electric  spark 
machine  of  Faraday  to  the  latest  brand-new 
telegraph  instruments  and  so  on.  In  applied 
mechanics  there  are  the  old  familiar  relics 
and  many  of  the  modern  inventions,  includ- 
ing a  Willan's  three- cylinder  engine.  One 
of  Sir  Joseph  Whitworth's  measuring 
instruments  is  in  this  section,  and  the  other 
in  quite  a  different  one.  Both  contain  spe- 
cimens of  his  new  surface  plates  or  true 

Caes,  which  we  illustrated  some  time 
k.  The  Patent  Museum  has  been  drawn 
upon  to  a  considerable  extent  for  this  sec- 
tion, and  accordingly  we  find  many  of  our 
old  friends  in  it ;  but  it  is  really  amusing 
to  look  at  some  of  the  specimens  which  our 
German  cousins  have  thought  it  worth 
while  to  Bend  us.  In  the  section  of  chemis- 
try, again,  together  with  many  articles  of 
historical  interest,  we  have  specimens  of  the 
chemicals  used  in  certain  researches  or 
resulting  from  them,  and  many  others 
which  are  nothing  more  than  advertise- 
ments of  the  manufacturers  who  send 
them.  For  instance,  specimens  of  car- 
bolic acid,  soda  waste,  and  sundry  other 
not  uncommon  chemical  manufactures, 
including  common  Bait,  though  possibly 
necessary  to  complete  a  museum,  are  rather 
out  of  place  here,  where  they  look  so  much 
like  advertisements.  The  science  of  meteo- 
rology is  well  represented,  and  necessarily 
many  of  the  instruments  exhibited  are  of 
recent  date,  and  are  sent  by  the  makers, 
though  there  is  a  varied  assortment  of 
foreign  apparatus.  In  the  section  of  geo- 
graphy, besides  the  instruments,  there  is  a 
large  collection  of  maps,  and  a  glass  case 
containing  the  original  log-books  of  some 
of  our  noted  navigators.  In  the  section  of 
mineralogy  and  mining  there  is  a  numerous 
collection  of  specimens,  a  case  of  "  Davy  " 
lamps  of  various  patterns,  several  anemo- 
meters, and  maps  and  charts  in  number. 
The  biological  section  is  especially  rich  in 
objects,  an  indication  of  the  importance  to 
which  that  science  has  recently  attained. 
Here  we  have  skeletons  and  diagrams, 
photographs  and  drawings,  preparations 
and  specimens,  and  the  various  apparatus 
of  the  physiological  laboratories,  sufficient 
to  satisfy  the  most  ardent  biologist  or  tbe 
most  unscrupulous  vivisectionist.  Micro- 
scopes are  in  great  force,  and  we  are  in- 
formed that  those  of  one  foreign  maker  are 
"  exhibited  as  specimens  of  accurate  and 
elegant  work,  combining  solidity  and  cheap- 
ness." If  we  are  not  very  much  mistaken 
we  have  a  few  opticians  in  this  country 
who  daily  exhibit  in  their  shop  windows 
similar  instruments  for  similar  reasons. 
The  collection  of  apparatus  sent  by  private 
investigators  is  extensive  and  valuable,  and 
will  be  found  not  only  interesting  but 
suggestive  by  the  microscopical  student. 
An  achromatic  microscope  by  Van  Deyl, 
the  "first  maker  of  true  achromatic  ob- 
jective lenses  for  microscopes,"  is  sent  by 
Prof.  Buys-Ballot.  Prof.  Donders  sends 
many  of  his  instruments  and  apparatus  to 
this  section,  and  the  Germans  are  here 
again  by  far  the  largest  exhibitors. 

In  order  to  make  the  Exhibition  as  useful 
as  possible,  the  Lords  of  the  Committee  of 
Council  on  Education  have  had  a  "  Hand- 
book "  prepared  to  serve  as  an  introductory 
notice  of  the  different  sections,  and  when  wc 
mention  that  the  "introductions"  are  written 
by  such  men  as  Profs.  Clifford,  Carey  Foster, 
Geikie,  Huxley,  Clerk-Maxwell,  H.  J.  S. 
Smith,  and  Tait,  and  by  others  of  estab- 
lished reputations,  we  have  said  enough  to 
show  that  the  "  Handbook  "  will  answer  its 
purpose,  at  least  as  well  as  the  Exhibition  to 
which  it  applies.  And  now  we  have  to  say 
a  few  words  as  to  the  real  object  of  this 
Exhibition.   It  is  apparent  to  any  one  that 
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the  real  value  of  such  a  collection  as  is  here 
shown  must  consist  in  its  permanency :  it 
must,  in  fact,  be  converted  into  a  museum 
where  the  student  can  examine  any  piece  of 
apparatus,  can  handle  it  and  measure  it,  and 
so  make  one;  but  the  idea  thrown  out  by 
the  "  Lords  of  the  Committee,"  &c,  was  to 
establish  a  sort  of  museum  and  amalgamate 
it  with  the  other  "  departments  "  at  South 
Kensington,  and  so  form  an  imitation  of  the 
Paris  Conservatoire.  This  could  only  be 
accomplished  by  a  rather  lavish  expenditure 
of  public  funds — an  expenditure  utterly  out 
of  proportion  to  the  amount  of  good  to  be 
obtained  from  it.  At  the  time  when  the 
suggestion  was  first  thrown  out  the  Govern- 
ment had  not  sanctioned  the  scheme,  but  it 
is  clear  from  the  extraordinary  notices  which 
have  appeared  in  the  Times  and  some  of  the 
other  papers — and  we  regret  to  say  in  some 
of  the  technical  and  scientific  serials — that 
pressure  is  about  to  be  brought  upon  the 
Government,  and,  judging  from  past  expe- 
rience, it  will  probably  be  successful. 


THE  LANCASHIRE  BOILER. 

ALTHOUGH  Mr.  Fletcher,  in  his  paper 
read  at  the  meeting  of  the  Institution 
of  Mechanical  Engineers,  confined  himself 
to  the  construction,  equipment,  and  setting 
of  the  Lancashire  boiler — that  type  which  is 
so  well  known  in  th  1  mill  district — many  of 
his  remarks  apply  to  steam-boilers  gene- 
rally. It  is  not  to  be  expected  that  the 
paper  will  pass,  without  criticism  from  the 
boiler-makers,  and  the  more  of  it  there  is 
the  better,  provided  it  is  made  with  the 
intention  and  the  desire  to  arrive  at  the 
truth  if  possible.  The  results  of  the  experi- 
ments with  the  trial  boiler  of  the  Manchester 
Steam-Users'  Association  are  embodied  in 
the  paper,  and  if  the  conclusions  drawn  by 
Mr.  Fletcher  are  erroneous  it  is  to  be  hoped 
that  the  errors  will  be  pointed  out,  and  that 
steam -users  and  boiler-makers  may  profit  by 
the  lessons  that  are  to  be  learnt  by  a  study 
of  those  experiments.  The  true  Lancashire 
boiler  consists  of  a  cylindrical  shell  with  flat 
ends,  containing  two  furnace  tubes,  carried 
through  from  front  to  back ;  the  boiler  is 
laid  horizontal,  and  is  fired  internally.  The 
true  Cornish  boiler  is  of  an  exactly  similar 
construction,  save  that  it  has  only  one  tube 
instead  of  two.  If  the  furnace  tubes  are 
used  simply  as  flues  then  these  types  become 
merely  externally  fired  single  or  double- 
flued  boilers,  and  may  require  modifications 
in  their  structure  as  regards  the  thickness 
of  plates,  &c.  There  are,  of  course,  many 
variations  on  the  Lancashire  type  of  boiler, 
the  chief  of  which  are  the  Galloway,  in 
which  the  two  tubes  coalesce  for  a  longer  or 
shorter  distance  into  an  oval  flue  crossed  by 
conical  pipes,  which  directly  connect  the 
upper  and  lower  water  spaces  of  the  boiler, 
and  the  multitubular,  in  which  the  two 
furnace  tubes  end  in  a  combustion  chamber, 
from  which  the  gases  pass  through  a  number 
of  small  tubes  generally  about  Sin.  in  dia- 
meter by  6ft.  in  length.  To  these  and  the 
other  varieties  of  the  Lancashire  species  the 
statements  in  Mr.  Fletcher's  paper  apply. 
To  a  novice  acquainted  with  only  the  simple 
fact  that  iron  expands  on  the  application  of 
heat,  it  will  be  obvious  that  on  lighting  a 
fire  in  a  Lancashire  boiler  the  whole  struc- 
ture begins  to  elongate,  and  if  he  considers 
further  he  will  possibly  arrive  at  the  conclu- 
sion that  the  upper  part  of  the  tube  will 
expand  earlier  than  the  lower,  and  the  whole 
will  elongate  to  a  greater  extent  than  the 
shell.  To  provide  for  these  changes  by 
making  the  structure  elastic  and  yet  capable 
of  withstanding  a  working  pressure  of  751b. 
to  1001b.,  and  to  so  set  the  boiler  and  arrange 
the  fittings  that  every  part  shall  be  acces- 
sible for  inspection  and  convenient  for  the 
attendant,  is  the  problem  that  engineers  and 
boiler-makers  have  to  solve;  and,  haviug 
solved  it,  it  is  to  be  hoped  that  steam-users 


will  see  the  force  of  Mr.  Fletcher's  opinion 
that  a  boiler  should  be  made  with  as  much 
accuracy  and  receive  as  much  attention  as 
an  engine,  that  the  fireman  should  not  be 
compelled  to  work  in  a  dirty  hole  called  a 
stoke-hole,  and  that  he  should  be  induced 
to  become  as  proficient  in  managing  his 
fire  as  the  fitter  is  with  the  file.  It  is  unfor- 
tunately too  much  the  piuctice  nowadays 
to  look  upon  a  fireman's  work  as  but  little 
above  that  of  the  labourer,  and  to  pay  him 
accordingly ;  but  those  who  have  tried  the 
experiment  know  that  it  is  economical  to 
pay  for  intelligence  and  skill  even  in  a  fire- 
man. It  is  incontestable  that  nearly  all  the 
explosions  of  boilers  which  annually  take 
place  might  be  foreseen  and  prevented ;  and 
it  is  for  the  public  to  demand  that  steam- 
boilers  shall  be  properly  constructed  and 
properly  looked  after.  Then  we  shall  obtain 
an  abatement  of  the  smoke  nuisance,  eco- 
nomy of  fuel,  and  a  minimum  of  accidents. 

The  Lancashire  boiler,  taken  as  the  type, 
is  27ft.  long,  7ft.  in  diameter,  with  furnace 
tubes  2ft.  9in.  in  diameter.  Larger  tubes, 
of  course,  give  a  better  fire,  but  they  also 
require  a  larger  shell,  and,  although  a  dia- 
meter of  7ft.  6in.  would  be  sufficient  for 
Sft.  tub*es,  when  high  pressures  are  wanted, 
it  is  preferred  to  keep  the  boiler  to  the 
dimensions  stated,  which  may  be  taken  as 
those  of  the  standard  mill  boiler  of  the 

E resent  time.  The  end  plates  of  such  a 
oiler  will,  unless  proper  care  be  taken, 
become  the  seat  of  that  grooving  action 
which  is  mainly  induced  by  the  absence  of 
elasticity,  The  continual  expansion  and 
contraction  following  upon  the  heating  and 
cooling  of  the  boiler  freta  the  plate,  which 
then  appears  to  be  attacked  by  the  water. 
To  secure  the  requisite  elasticity  of  the 
plate  there  must  be  a  width  of  5in.  between 
the  furnace  tubes,  of  4in.  between  them  and 
the  shell,  and  of  9in.  between  the  lowest 
rivet  in  the  gusset- stays  and  those  at  the 
furnace  mouth.  Five  gusset-stays  work  in 
better  than  any  other  number,  because  then 
one  falls  in  the  centre,  the  weakest  part  of 
the  front  end  plate,  but  where  it  can  be 
held  fast  without  interfering  with  the 
motion  of  the  tubes.  The  thickness  of  the 
end  plates  is  sometimes  as  much  as  fin.  for 
pressures  of  601b.,  a  thickness  which  is  not 
merely  unnecessary,  but  is  a  positive  evil 
on  account  of  the  consequent  rigidity  of 
the  plate.  Half  an  inch  has  been  found 
sufficient  in  practice  up  to  pressures  of 
751b.,  but  -raths  should  be  adopted  for 
higher  pressures.  In  the  experimental  tests 
iin.  ends  have  withstood  a  pressure  of  2751b. 
without  indicating  weakness,  but  3001b. 
produced  "  signs  at  the  mudhole.  The 
greatest  bulging  was  iin.  at  the  front  and 
T»ffin.  at  the  r>ack,  the  greatest  permanent 
set  being  only  ^in.  Longitudinal  stays, 
though  frequently  adopted,  and  advisable 
perhaps  as  an  extra  precaution,  were  not 
used  in  this  boiler.  They  should  be  placed 
sufficiently  above  the  furnace-tubes  to 
avoid  confining  the  latter.  The  plates  of 
the  furnace-tubes  should  not  be  too  thick — 
fin.  is  sufficient  for  751b.,  and  -rVin.  for 
1001b.,  but  the  transverse  seams  of  rivets 
should  be  strengthened  with  Adamson's 
flanged  joint  or  encircling  hoops.  Stays 
for  tying  the  tubes  to  the  shell  are  objec- 
tionable, for  the  tube  elongates  as  soon  as 
the  fire  begins  to  burn,  and  arches  upwards 
as  much  sometimes  as  £in.,  retaining  that 

§osition,  however,  seldom  more  than  an 
our.  The  shell  should  be  of  ^in.  plates 
for  751b.  pressure,  and  -f^in.  for  1001b., 
composed  of  plates  3ft.  wide,  laid  in  not 
more  than  three  lengths  round  the  circum- 
ference. The  longitudinal  seams  should 
break  joint,  should  avoid  the  centre  line  at 
top  and  bottom,  and  should  aho  be  kept 
clear  of  the  seating  lines.  The  plates  are 
narrow  by  preference,  because  in  the 
experimental  tests  the  plates  rent  at  their 
centres,  bulging  being  observed  at  the 


middle  of  their  width  before  rupture.  This 
fact  will  establish  the  advantages  of  narrow 
plates  and  breaking  joint;  and  some  other 
facts  would  appear  to  condemn  the  dome. 
In  the  majority  of  cases,  if  not  always,  a 
steam  dome  is  "  perfectly  useless."  We 
agree  with  Mr.  Fletcher,  and  even  in  those 
exceptional  instances  where  a  slight  advan- 
tage (of  a  kind)  may  be  gained  by  their  use 
would  condemn  them  for  their  insecurity. 
On  locomotives  and  marine  boilers,  where 
there  are  special  conditions,  the  dome  may 
be  found  useful,  but  on  stationary  boilers 
it  cannot  be  wanted.    An  internal  per- 
forated pipe  prevents  priming  quite  as  well 
as  a  dome,  and  it  is  almost  absurd  to  talk 
of  putting  one  on  to  gain  steam  room.  On 
the  other  hand  they  are  expensive,  weaken 
the  shell,  and  often  leak ;  they  are  incon- 
venient in  transporting  the  boiler,  in  cover- 
ing it  with  non-conducting  material,  and  in 
revolving  it  on  its  seat  for  repairs.  The 
experimental  trials  have  practically  con- 
demned the  dome,  unless  some  real  utility 
can  be  shown  for  it,  to  compensate  for  the 
expense.   A  steam  dome,  3ft,  in  diameter, 
with  the  whole  of   the  shell-plate  cut 
away,  ripped  through  the  flange  at  the 
base  at  an  hydraulic  pressure  of  1501b. 
A  similar  dome,  with  only  a  portion  of 
the  shell  cut  away  leaked  so  much  that  a 
higher  pressure  than  2351b.  could  not  be 
obtained ;  but  on  further  trial  after  refixing 
the  dome  with  rivets  with  larger  heads,  the 
flange  at  the  base  gave  way  at  the  centre 
line  of  boiler  at  2601b.   It  should  be  noted 
that  in  these  cases  the  workmanship  was  of 
the  best,  and  very  different  to  the  ordinary 
practice.   The  manhole  should  be  guarded 
with  a  substantial  raised  mouthpiece  of 
wrought-iron,weld«d  into  one  piece,  flanged 
at  the  bottom  and  attached  to  the  boiler 
with  a  double  row  of  rivets,  the  thickness 
of  the  upper  flange  being  fin.  and  of  the 
body  fin.    This  was  found  to  stand  a  teat 
of  3001b.  per   square  inch,  without  the 
slightest  indication  of  straining.  Often 
the  manhole  is  totally  unguarded,  and  the 
internal  cover  acts  as  a  mandrel,  which  is 
forcibly  driven  through  the  opening,  thus 
tending  to  rend  the  plates.   Leakage  often 
occurs  and  is  followed  by  corrosion.  Mr. 
Fletcher  objects  in  toto  to  cast-iron  mouth- 
pieces, because  many  of  them  have  failed 
under  the  ordinary  tests  at  the  maker's 
yard,  and  if  the  boiler  is  properly  made,  as 
directed  above,  the  manhole  becomes  the 
weakest  part,  and  it  is  unwise,  to  say  the 
least,  to  trust  to  a  cast-iron  mouthpiece,  a 

food  specimen  of  which  split  at  2001b. 
'ossibly  if  the  shape  of  the  seat  could 
always  be  retained  a  cast-iron  mouthpiece 
of  good  metal  would  answer,  but  in  a  steam 
boiler  there  is  a  great  upward  strain  on  the 
top  plates,  and,  while  wrought-iron  mouth- 
pieces are  able  to  accommodate  themselves 
to  it,  the  rigidity  of  the  cast-iron  is  its 
greatest  weakness.  Stand-pipes,  or  fitting 
blocks,  should  always  be  used,  and  these 
should  preferably  be  of  wrought  iron,  for 
cast  iron  has  been  found  to  yield  under 
a  pressure  of  2751b.,  though  of  substantial 
construction. 

Longitudinal  Beams  should  be  double 
riveted  and  the  other  seams  single  riveted, 
because  the  strain  on  the  latter  is  iust  half 
that  on  the  former — a  fact  that  has  been 
established  experimentally — the  longitu- 
dinal seams  invariably  rupturing  before  the 
transverse  began  to  leak.  The  riveting 
should  be  machine  work  instead  of  hand, 
and  Mr.  Fletcher  also  declares  in  favour  of 
drilling  rather  than  punching  the  holes. 
Iron  plates  are  recommended  for  the  Bhell, 
and  steel  for  the  furnace- tubes,  or  at  all 
events  that  portion  immediately  over  the 
flame.  Steel  plates  are  not  advisable  for 
use  in  the  shell,  because  the  plates  being 
there  under  extension  a  small  fLw  through 
brittlenese  might  extend  till  it  gave  way  in 
an  explosion.   A  Btmilar  argument  does  not 
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of  course  apply  to  the  furnace  tubes,  because 
in  that  case  the  plate  being  under  com- 
pression there  is  no  liability  of  a  flaw  to 
extend.  It  is  recommended  that  at  least 
one  out  of  every  parcel  of  the  iron  plates 
intended  to  be  used  should  be  tested,  and 
more  attention  should  bepaid  to  ductility 
than  to  tensile  strength.  With  regard  to  the 
fittings,  the  recommendation  that  they 
should  be  placed  within  easy  reach  of  the 
attendant  is  obviously  sound,  so  far  as 
relates  to  those  in  frequent  use  or  those  to 
which  speedy  access  is  required  at  times. 
The  feed  is  supplied  through  a  perforated 
pipe,  carried  along  inside  the  boiler  for  a 
length  of  12ft.  about  4in.  above  the  furnace 
crowns,  the  last  4ft.  only  being  perforated. 
By  this  means  the  cold  water  is  gradually 
heated  and  dispersed  amongst  the  contents 
of  the  boiler,  thus  preventing  any  local 
action  which  a  stream  of  cold  water  entering 
near  the  bottom  would  exercise.  This 
position  of  the  feed  pipe  also  prevents  the 
boiler  being  drained  below  the  furnace 
crowns  in  the  event  of  the  non-return  valves 
failing.   There  should  be  a  scum  cock,  with 
sediment-catching  troughs  inside  the  boiler ; 
two  glass  gauges  with  a  pointer  to  indi- 
cate the  proper  level,  and  a  dial  pressure 
range  just  above  them.    The  boiler  should 
befitted  with  two  safety-valves — one  a  dead- 
weight valve  and  the  other  a  low-water 
valve,  the  former  loaded  with  annular  plates, 
and  requiring  with  a  4in.  valve  to  blow  off 
at  751b.,  about  8cwt.   The  valve  is  to  be 
freely  exposed,  which  is  considered  pre- 
ferable to  locking  it  up,  as  it  is  then  always 
open  to  inspection,  and  it  is  impossible  to 
materially  add  to  the  weight  without  detec- 
tion. The  low-  water  valve  is  preferred  to  be 
of  the  compound  type-y-one  within  another, 
the  inner  one  opening  if  the  water  becomes 
low,  and  being  lifted  by  the  outer  in  the 
treat  of  a  higher  pressure. 

With  regard  to  the  arrangement  of  the 
flues,  Mr.  Fletcher  prefers  to  take  the  gases 
from  the  furnace-tubes  under  the  bottom 
of  the  boiler,  and  thence  down  the  side- flues 
to  the  chimney.  This  arrangement  is, 
perhaps,  not  so  economical  as  bringing  the 
gases  down  the  side-flues  first,  and  thence 
under  the  bottom  to  the  chimney,  by  which 
means  the  cooling  gases  are  made  to  act 
upon  the  coolest  water ;  but  the  advantages 

red  by  this  practice  are  discounted  by 
fact  that  to  attempt  to  economise  in 
this  direction  is  to  incur  the  disadvantage 
of  leaving  more  room  for  damage  by  strain- 
ing in  getting  up  steam,  whereas  by  taking 
the  heated  gases  directly  under  the  boiler 
after  leaving  the  furnace-tubes,  the  coldest 
water  is  heated  and  circulation  promoted. 
The  question  of  economy  is  met  by  employ- 
ing a  feed- water  heater.  The  face  of  the 
brickwork  at  the  front  ends  should  be  set 
back,  so  as  to  leave  the  angle-iron  with  its 
circle  of  rivets  open  to  inspection,  and 
similarly  the  furnace  mountings  should  be 
so  fitted  as  to  leave  the  circle  of  rivets  ex- 
posed to  view.  If  the  boiler  is  covered  with 
a  brick  arch  or  with  composition,  the  rivets 
by  which  the  fittings  are  attached  should 
be  left  exposed.  All  the  connections  should 
be  elastic  to  allow  of  their  movement  with 
the  effects  of  expansion,  springing  lengths 
or  copper  elbows  being  employed  for  the 
•team  and  feed-pipe  connections.  The 
rteam-pipe  should  drain  towards  the  engine, 
and  not  towards  the  boiler,  for  if  water 
accumulates  in  it,  when  the  boiler  is  again 
wed  it  is  driven  forward  by  the  steam  and 
acts  as  a  water-hammer,  occasionally  burst- 
ing the  pipes :  a  separator  should,  of  course, 
be  placed  on  the  pipe  as  near  the  engine  as 
convenient. 

We  have  thus  given  the  main  points  of 
Jtr.  Fletcher's  paper,  and  it  now  remains  to 
»y  that  in  the  discussion  which  followed 
ar.  Cowper  urged  the  necessity  of  vacuum 
Talres  to  prevent  the  boiler  filling  with  water 
•hen  the  pressure  was  less  than  that  of  the 


atmosphere.  He  thought  a  lso  that  the  shell 
should  be  strengthened  and  the  dome  re- 
tained, but  with  regard  to  the  latter  he 
appears  to  have  been  the  solitary  defender  of 
that  useless,  and,  as  generally  constructed, 
dangerous  appendage.  Mr.  Cowper  does  not 
cut  out  the  plates  beneath  the  dome,  but  perfo- 
rates it  with  a  number  of  small  holes,  and 
strengthens  it  by  a  stay  plate  underneath. 
Mr.  Walker  said  that  some  years  ago  he  had 
a  long  discussion  on  the  comparative  merits 
of  drilled  and  punched  holes,  and,  after 
testing  the  rival  systems,  he  *'  was  quite  sure 
that  drilling  was  by  far  the  best  way." 
He,  however,  preferred  the  old  plain  Fair- 
baim  boiler  to  the  Lancashire,  and  thought 
that  when  cast- metal  mountings  failed  it 
was  owing  to  the  bad  quality  of  the  metal, 
which,  however,  it  would  seem,  though  an 
excuse  for  the  mountings,  is  by  no  means  a 
recommendation.  Mr.  Adamson  thought  it 
a  mistake  to  use  only  single  riveted  trans- 
verse joints,  but  he  pointed  out  that  while 
drilled  holes  were  better  than  punched  it 
was  necessary  to  have  them  so  accurate 
that  all  the  rivets  took  their  share  of  the 
strain.  Mr.  Paget  thought  that  one  thing 
was  obvious  from  the  discussion  —  that 
we  did  not  yet  know  how  to  make  the  best 
riveted  joint,  and  he  suggested  that  the 
institution  as  a  body  should  take  up  the 
question  and  set  on  foot  an  exhaustive 
investigation — a  suggestion  that  was  re- 
ceived with  considerable  favour  and  was 
supported  by  other  members.  Mr.  Head 
thought  that  the  adherence  to  the  old  two- 
flued  horizontal  type  of  boiler  was  a  mere 
fashion  rather  than  the  result  of  a  scientific 
investigation  of  the  relative  merits  of 
boilers ;  he  also  alluded  to  his  own  boilers 
of  the  vertical  type,  with  central  flues  and 
cross  tubes,  in  which  he  said  the  water-level 
could  vary  very  greatly  without  risk.  The 
average  level  is  5ft.  from  the  top,  and  as  he 
had  succeeded  in  killing  the  flame  alto- 
gether before  it  reached  the  top,  there  was 
little  fear  of  explosion.  Unfortunately  for 
Mr.  Head's  arguments  statistics  show  that 
vertical  boilers  of  the  variety  in  question 
have  been  the  cause  of  many  accidents, 
while  it  can  scarcely  be  urged  that  they  are 
more  economical  than  the  Lancashire. 
Most  of  the  speakers  were  in  favour  of 
the  longitudinal  through-stays,  which  should 
be  so  adjusted  that  they  begin  to  resist  as 
the  gusset-stays  begin  to  yield.  The  paper 
and  the  discussion  should  be  carefully 
studied  by  all  boiler-makers.  For,  although 
there  is  nothing  novel  in  the  boiler  specified 
by  Mr.  Fletcher,  it  being  merely  the  out- 
come of  experience  and  a  combination  of 
tested  and  chosen  practices,  if  a  bettercannot 
be  designed  the  purpose  of  the  author  will 
have  been  served  and  the  public  will  reap 
the  benefit;  and  certainly  boiler- makers, no 
matter  what  view  they  may  take,  will  be 
gainers  rather  than  losers  by  their  discus- 
sion of  matters  of  opinion,  while  the  facts 
brought  out  by  the  experimental  tests  of 
the  Manchester  boiler  will  remain  as  data  of 
practical  value. 


TEE  SHOW  AT  SOUTH  KENSINGTON. 

[from  a  well-known  contribtttok.] 

"  "YI7ALK  up,  walk  up,  ladies  and  gentle- 
™ "  men !  The  show  is  now  open.  The 
instruments  (as  arranged  by  Mr.  Norman 
Lockyer  and  assistants)  are  in  their 
places ;  the  '  Catalogue '  and  '  Handbook ' 
(as  compiled  and  written  by  Mr.  Norman 
Lockyer  and  assistants)  are  purchaseable  at 
the  small  charge  of  one  shilling  each.  Every- 
thing is  ready,  and  the  British  public  may 
now  obtain  all  the  information  and  instruc- 
tion derivable  from  staring  at  well- lacquered 
instruments  carefully  secured  in  glass  cases. 
This  ifl  the  real  original  show — there  is  no 
connection  with  next  door,  nor  over  the  way. 
Please  to  remember  that  this  is  under  the 


sole  management  of  Mr.  Norman  Lockyer 
(and  assistants).  Be  in  time !  be  in  time  ! 
Now  then,  all  in  to  begin !" 

What  a  pity  that  a  temporary  stage  cannot 
be  erected  in  Prince  Albert's-road,  at  the 
entrance  to  the  Loan  Collection  of  Scientific 
Instruments,  whence  some  address  akin  to 
the  above  could  be  delivered  at  intervals  of 
a  few  minutes  during  the  day !  Aided  by  a 
barrel-organ  and  a  gong — with  an  occa- 
sional solo  (on  their  own  trumpets)  by  the 
chiefs  of  theexhibition.it  could  scarcely  fail 
to  attract  the  public.  Nor  can,  we  think, 
legitimate  exception  be  taken  to  this  sug- 
gestion of  ours,  in  view  of  the  only  too 
patent  and  evident  object  of  the  fulsome 
puffery  to  which  we  have,  ab  initio,  been 
treated  in  connection  with  this  show.  From 
its  very  inception,  articles  (but  too  obviously 
from  one  hand)  have  appeared  in  every 
paper  that  could  be  "got  at;"  presenting 
almost  every  conceivable  variety  of  "the 
puff  direct — the  puff  preliminary — the  puff 
collateral — the  puff  collusive — and  the  puff 
oblique,  or  puff  by  implication,"  of  the  great 
master  of  the  art  in  Sheridan's  "Critic," 
that  can  be  imagined. 

It  must  not,  however,  be  supposed  that 
because  the  show  was  born  in  charlatanism, 
cradled  in  humbug,  nursed  in  quackery,  and 
weaned  upon  gammon,  that  it  is  therefore 
destitute  of  interest.    It  would  be  hard 
indeed  to  get  together  such  a  collection 
as  this.    To  the  man  of  science,  who 
visits  it  with  a  previous  familiarity  with 
any  special  type  of  instrument,  it  cannot 
fau  to  possess  much  that  is  most  instruc- 
tive, and  almost  certain  to  furnish  him 
with  new  ideas  on  the  subject  of  his  own 
speciality.   Nay,  more  than  this,  no  mode- 
rately well-educated  man  or  woman  can 
well  stand  wholly  unmoved  before  the  case 
containing  the  original  instruments  of  Gali- 
leo, nor  regard  the  telescope  made  by  Sir 
Isaac  Newton— with  its  tube,  if  we  mistake 
not,  formed  out  of  a  book-cover — without 
curiosity  and  profit.   Every  one,  too,  must 
derive  both  plea-ure  and  advantage  from  the 
inspection  of  the  almost  miraculous  mea- 
suring machinery  exhibited  by  Sir  Joseph 
Whit  worth :  machinery  in  which  we  our- 
selves have  seen  a  movement  of  «Bucnsth  of 
an  inch  make  a  perceptible  and  very  tangi- 
ble difference  !   In  the  galleries,  again,  are 
exhibited  some  very  beautiful  apparatus  for 
the  illustration  of  the  phenomena  of  acous- 
tics and  light ;  albeit  we  much  fear  that 
these  will  be  "  caviare  to  the  general ;" 
while  the  maps,  atlases,  and  models  dis- 
played in  the  geographical  department  pos- 
sess, at  all  events,  the  recommendation  of 
being  accessible  to  the  visitor.    Of  course 
we  do  not  need  to  be  reminded  that  it  would 
be  impossible  to  leave  valuable  optical  or 
philosophical  instruments  undefended,  to  be 
subjected  to  the  rude  experiments  and 
unskilful  manipulation  of  the  average  South 
Kensington  visitor ;  but  it  is  just  this 
impossibility  of  permitting  him  to  do  more 
than  gase  at  the  mere  outside  of  the  largest 
proportion  of  apparatus  exhibited,  which,  in 
our  view,  destroys  nearly  all  the  value  of 
the  exhibition  as  a  means  of  education. 
What  imaginable  idea,  for  example,  *  ill  the 
ordinary  sight-seer  derive  from  gaping  at  a 
magnetometer  through  the  walls  of  a  glass 
case  P  Let  it  be  noted  that  explanations  of 
instruments  exhibited  will  be  given  at  the 
"conferences."  According  to  the  present  pro- 
gramme, these  conferences  are  to  be  confined 
to  people  with  some  claim — more  or  less 
just — to  be  considered  men  of  science:  at 
any  rate  they  will  approach  the  considera- 
tion of  the  subjects  to  be  discussed  with 
sufficient  preliminary  training  to  have  Fome 
intelligent  appreciation  of  them.  The 
legitimate  object,  however,  of  such  an  ex- 
hibition as  the  one  we  are  diseasing  is  to 
educate  the  people  whose  money  goes  to 
provide  it ;  and  here  we  fear  that  it  must 
break  down  hopelessly.   Something  may  b»- 
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done  yet  if  special  conferences  for  working 
men  are  organised,  and  explanations  of  the 
leading  objects  of  interest  given  by  com- 
petent people :  although  even  this  can  only 
address  a  very  limited  section  of  those  who 
will  enter  the  galleries — few  as,  we  much 
fear,  the  total  number  will  be. 

And  this  brings  us  to  ask  whether  there 
is  the  smallest  possibility  (to  say  nothing 
of  probability)  that  the  nation  will  derive 
anything  like  an  equivalent  for  the  large 
sum  which  we  are  informed  this  show  is  to 
cost,  and  which  is  generally  understood  to  be 
£25,000.  Shall  we,  will  the  people  of  these 
Islands,  derive  £25,000  of  benefit— will  they 
even  derive  the  odd  £5,000  of  advantage 
from  it?  Alas!  we  fear  not.  But  sup- 
posing (what  we  earnestly  hope  may  not  be 
the  case)  the  Exhibition  should  prove  a 
failure,  is  such  failure  to  be  admitted,  and 
the  unsuccessful  essay  be  used  in  warn- 
ing for  the  future  P  Let  us  listen  to  the 
peroration  of  an  inspired  article  in  the 
Daily  News  of  Saturday  the  13th  instant: — 
"  There  are  already  indications  that  the 
magnificent  collection  of  scientific  treasures 
brought  together  at  the  cost  of  much  ability 
and  energy  on  the  part  of  the  authorities  of 
the  South  Kensington  Museum  will  hardly 
be  permitted  to  suffer  redistribution  to  the 
four  corners  of  the  earth.  Certain  precious 
relics — the  pride  of  universities  and  mu- 
seums—will probably  be  claimed  at  the 
conclusion  of  the  Exhibition  by  their  proper 
owners;  but.  it  is  more  than  doubtful 
whether  the  makers  of  many  of  the  most 
perfect  modern  instruments  would  not  pre- 
fer them  on  view  for  an  indefinite  period 
rather  than  withdraw  them  altogether. 
Many  of  them  have  signified  their  willingness 
to  present  the  nation  with  their  exhibits 
out  of  hand,  and  there  are  other  signs  that 
a  project — not  new,  but  dormant  for  some 
time  past— will  shortly  be  revived.  It  is 
that  of  establishing  in  London  an  analogue 
of  the  Conservatoire  des  Arts  et  Metiers  at 
Paris,  of  which  a  very  poor  imitation,  if  it 
can  be  called  an  imitation  at  all,  exists  in 
the  Patent  Museum.  The  present  oppor- 
tunity of  forming  a  scientific  and  industrial 
museum,  which  would  be  the  envy  of 
Europe,  appears  to  many  scientific  people 
too  good  to  be  lightly  foregone" 

So  that  actually  before  the  Exhibition 
was  open  at  all  the  public  were  being  pre- 
pared for  its  permanency  in  some  shape  or 
form.  A  berth  once  obtained  is  hard  to 
part  with,  and  the  sudden  collapse  of  the 
display  at  Brompton  would  probably  leave 
some  person  or  persons  out  in  the  cold. 
Who  is  to  be  put  forward  as  the  permanent 
head  of  the  second-hand  Conservatoire  it 
would  scarcely  require  an  (Edipus  to  guess. 
We  throw  out  the  suggestion  in  fear  and 
trembling,  but  can  it  possibly  be  the  man 
whoso  audacity  prompted  him  to  put  his 
own  name  at  the  head  of  the  English 
astronomers  in  the  programme  issued  for 
the  day  of  the  Queen's  private  visit,  pre- 
ceding that  of  that  veteran  philosopher  and 
servant  of  science,  Sir  George  Airy  ? 


THE  SO-CALLED  ETHEBIC  FORCE. 

ON  page  549  of  the  last  volume  we  gave  an 
abstract  of  a  paper  by  Prof.  E.  J.  Houston 
on  the  "  Phenomena  of  Induced  Electricity," 
with  special  reference  to  the  alleged  discovery 
of  a  new  (etheric)  force  by  Mr.  Edison.  With 
the  assistance  of  Prof.  Thomson,  Prof.  Houston 
has  made  some  experiments  which  conclude 
the  controversy,  and  the  following  description 
of  them  is  published  by  the  authors  in  the 
Journal  of  the  Franklin  Institute:  Since  the 
experiments  of  Mr.  Edison  are  still  believed  by 
some  to  demonstrate  the  existence  of  a  force 
hitherto  unknown,  we  submit  the  following 
'  lerations,    together   with  experiments, 
-e  believe  to  be  crucial  in  establishing 
tity  of  the  supposed  new  force  with 
uurrents  of  induced  electricity.  The 
lecessity  for  the  assumption  of  the 


new  force  being  based  on  its  asserted  lack  of 
polarity,  we  propose  to  show  how  two  opposite 
phases  of  the  so-called  force  may  neutralise 
each  other,  thus  conclusively  establishing  its 
polarity. 

In  order  to  show  that,  in  Mr.  Edison's  experi- 
ments, inverse  electrical  currents  must  neces- 
sarily exist,  noth withstanding  the  fact  that  the 
manifestations  occur  only  at  the  opening  or 
breaking  of  the  circuit,  we  will  discuss  his 
typical  experiment  in  detail.  In  Fig.  1  we  have 
the  well-known  arrangement  for  the  production 
of  the  alleged  new  force.  On  the  completion 
of  the  circuit,  the  battery  current  flows  as  shown 
by  the  arrows,  and  M  becomes  a  magnet.  On 
breaking  the  connection  as  at  K,  the  so-called 
etheric  force  is  manifested  at  the  points,  P,  in 
the  dark  box.  It  is  evident  that  the  above 
embraces  all  the  essentials  of  Mr.  Edison's  ex- 
periments. When  a  battery  current,  flowing 
through  a  considerable  length  of  wire,  is  inter- 
rupted by  breaking  contact  as  at  K,  a  bright 
spark  of  appreciable  length  is  seen  at  the  break, 
K.  This  spark  is  due  to  the  extra  current,  and 
indicates  a  great  increase  of  electrical  tension  in 
the  wire,  the  discharge  occurring  through  an 
appreciable  air  space  at  K.  It  will  be  seen  that 
the  wire  around  the  magnet  is,  at  the  moment 
of  breaking  contact,  charged  with  electricity 
of  considerable  tension  (extra  current),  positive 
or  negative,  according  to  the  direction  of  the 
battery  current.  In  Fig.  1,  since  the  magnet  wire 
is  connected  with  the  positive  pole,  C,  of  the 
battery,  the  charge  in  the  wire  will  be  positive. 
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with  the  positive  pole  of  the  left  hand  battery, 
and  the  other  end  to  the  negative  pole  of  the 
right  hand  one.  An  interrupter  placed  midway 
between  the  remaining  poles  of  each  battery 
furnished  the  necessary  breaks,  as  at  K.  Under 
these  conditions  we  could  obtain  no  appreciable 
spark  in  the  dark  box  at  P.  In  this  experi- 
ment the  magnet  is  placed  so  as  to  occupy  the 
exact  middle  of  the  circuit,  one-half  the  wire 
in  the  coils  being  influenced  by  that  part  of  the 
extra  current  which  produces  a  positive  charge, 
and  the  other  half  by  that  which  produces  a 
negative  one.  When  thus  arranged,  the  induc- 
tive effects  of  the  extra  current  being  equal 
and  opposite,  neutralise  each  other,  and  hence 
no  inductive  spark  appears  in  the  dark  box,  P. 
In  this  experiment,  thorough  insulation  of  the 
batteries,  key,  and  connecting  wires,  is  neces- 
sary, in  order  to  secure  an  equal  division  of  the 
effective  circuit. 

The  absolute  necessity  for  the  equality  of 
the  two  divisions  of  the  circuit  and  of  the 
neighbouring  conducting  surfaces,  in  the  above 
experiment,  is  shown  by  connecting  any  part 
of  the  circuit  with  a  conducting  surface,  as, 
for  instance,  a  mass  of  metal,  or  even  the  body 
of  the  experimenter,  when  sparks  atones  make 
their  appearance  at  P.  The  mere  approach  of 
any  person,  without  contact  with  any  conduct- 
ing  surface  near  to  any  part  of  the  circuit,  or 
to  either  of  the  batteries,  is  followed  by  a 
similar  result.  In  this  connection  it  is  evident 
that  any  inequality  in  the  metallic  surround- 
ings of  the  halves  of  the  circuit  is  sufficient  to 
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and  a  negative  charge  will  be  accumulated  on 
the  general  conducting  surface  of  the  battery, 
which  thus  acts  in  part  to  condense  the  nega- 
tive charge.  This  state  of  tension  at  once 
disappears  on  the  discharge  of  the  extra  cur- 
rent. The  extra  current  is  not  produced  until 
the  circuit  is  broken,  and  its  discharge  takes 
place  when  the  wires  have  been  appreciably 
separated,  as  shown  by  the  spark.  At  every 
break,  therefore,  the  wire  surrounding  the  core 
of  the  magnet  accumulates  a  static  charge  of 
considerable  tension,  which  is  rapidly  dis- 
charged. This  charge,  acting  by  induction  on 
the  core  of  the  magnet,  induces  in  it,  and  in 
all  metallic  masses  in  connection  therewith,  a 
flow  or  charge  in  one  direction,  while  the 
tension  in  the  wire  is  increasing,  followed  in- 
stantaneously by  a  flow  or  charge  in  the  re- 
verse direction  for  the  re-establishment  of 
electrical  equilibrium  in  the  cores  of  the  mag- 
net, consequent  on  the  discharge  of  the  wire 
itself,  the  wire  and  the  cores  of  the  magnets 
bearing  the  same  relations  to  each  other  as  the 
inner  and  the  outer  coatings  of  a  Leyden  jar. 
Here,  then,  we  have  all  that  is  necessary  for 
the  production  of  the  so-called  etheric  effects, 
apparent  non-polarity  included. 

In  order  to  prevent  the  possibility  of  a 
charge  of  any  tension  remaining  in  the  coils  of 
wire  on  the  interruption  of  the  current,  we  ar- 
ranged the  following  experiment:  A  battery 
of  eight  cells  was  divided  into  two  sets  of  four 
cells  each,  as  shown  in  Fig.  2.  The  sounder 
magnet,  M,  used  in  this  experiment,  was 
connected  as  shown — i.e.,  one  end  of  the  coils 


cause  irregularity  in  the  results.  So  necessary 
is  the  equal  division  of  the  conducting  surfaces, 
that  even  the  use  of  an  ordinary  telegraphic 
key  at  K  is  sufficient  to  introduce  unequal  me- 
tallic surfaces  into  the  circuit,  and  so  derange 
the  experiment,  and  we  would  therefore 
suggest  that  the  breaks  be  made  by  the  con- 
ducting wires  themselves.  If  the  battery  be 
unequally  divided,  sparks  are  seen  in  abun- 
dance in  the  dark  box. 

To  test  the  question  of  the  polarity  of  the 
alleged  new  force,  the  following  experiment 
was  devised  :  The  battery  terminals  were  con- 
nected respectively  with  one  end  of  the  coils  of 
the  magnets  M  and  M'  which  were  exact 
counterparts  of  each  other  (Fig.  8).  The  cir- 
cuit was  completed  through  the  interrupter' 
K,  connected  with  the  two  remaining  ends  ot 
the  coils.  Wires,  o  and  a',  were  provided  for 
connecting  the  cores  of  the  magnets  with  the 
dark  box,  P.  at  pleasure.  When  the  wire 
was  connected  with  P,  sparks  were  seen  in  the 
dark  box,  in  breaking  the  contact  at  K ;  simi- 
lar sparks  were  seen  where  the  wire  from  ^ 
was  alone  connnected.  When  both  a  and  a 
were  connected  with  the  dark  box  no  spark 
could  be  obtained. 

In  the  foregoing  experiment  it  is  evident 
that  the  polarity  of  the  extra  current  produced 
in  M  is  the  opposite  of  that  in  M',  representing, 
as  they  do,  the  positive  and  negative  poles  con- 
tinued from  the  battery.  Under  these  circum- 
stances the  induced  charges  in  each  core  being 
opposite  neutralise  each  other,  and  no  «ptf* 
is  seen.    Since,  however,  contact  of  a  or  » 
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with  M  or  M'  singly  gave  »dl  the  no-called 
ctheric  manifestations,  and  that  when  both 
were  connected  no  spark  was  obtained,  it  is 
clear  that  in  this  experiment  is  presented  un- 
questioned evidence  of  that  polarity  which  has 
apparently  been  wanting,  and  which  want  has 
thus  far  furnished  the  only  grounds'  for  the 
assumption  of  the  discovery  of  a  new  force. 

That  the  non-appearance  of  the  spark  at  P 
was  duo  to  an  exact  neutralisation  of  the  two 
opposite  phases  of  the  "etherio  force,"  is 
shown  by  bringing  any  conducting  surface,  as 
the  finger,  into  contact  with  any  part  of  the 
circuit,  as  at  6  or  6',  when  sparks  at  once  ap- 
peared at  P. 

We  found  that  it  was  not  necessary  to  em- 
ploy cores  surrounded  by  coils  of  wire  to  pro- 
dace  the  so-called  etheric  force.  We  note  the 
following  experiment :  A  hollow  cylinder  of  non- 
conducting material  as  a  test  tube  was  covered 
on  the  outside  with  a  sheet  of  metal.  A  me- 
tallic bar  was  placed  inside  the  tube,  and  from 
it  a  wire  was  led  to  the  dark  box.  On  connect- 
ing the  exterior  metal  surface  with  almost  any 
portion  of  a  long  battery  circuit,  which  was 
interrupted,  sparks  were  seen  in  the  dark  box  at 
every  break.  These  sparks  possess  all  the  pro- 
perties claimed  for  the  "  etheric  "  sparks.  In 
this  case  no  person  at  all  familiar  with  electri- 
cal induction  would  for  a  moment  question  the 
true  origin  of  the  sparks  seen  in  the  dark 
box. 

Metallic  coatings  are  not  necessary  to  pro- 
duce the  effects  just  described.  In  the  follow- 
ing experiment  we  replaced  them  by  liquid 
surfaces:  In  a  tumbler  partly  filled  with 
slightly  acidulated  water  (Fig.  4)  a  test  tube  is 
placed,  also  filled  with  acidulated  water.  The 
wire,  W,  connected  with  the  battery  wire,  B, 
interrupted  a.t  K,  is  inserted  in  the  test  tube.  The 
wire,  S,  in  connection  with  the  dark  box,  dips  into 
the  liquid  in  the  tumbler.  On  interruption  of  the 
circuit  sparks  appear  at  the  dark  box,  P. 
Comment  is  unnecessary. 

It  may  be  interesting  to  state  that  the  fore- 
going experiments  were  thought  out  in  accord- 
ance with  the  known  laws  of  electricity,  and 
the  results  fully  confirmed  our  expectations.  It 
is  hoped  that  the  foregoing  experiments  will 
have  established  still  more  decidedly  the  fact 
that  all  the  manifestations  classed  as  "  etheric  " 
are  due  solely  to  inverse  currents  of  induced 
electricity. 


THE  RAILWAYS  OF  THE  WORLD- 

TN  a  recent  issue  of  one  of  the  German  railway 
J-  journals  Dr.  Sturmer  describes  the  exten- 
sion of  the  railway  systems  of  the  world  during 
the  years  1874  and  1875,  and  adds  the  follow- 
ing table,  in  which  the  existing  railway  systems 
are  compared  together,  according  to  the  most 
recent  data  up  to  the  end  of  1875,  or  at  least  to 
the  end  of  1874.  The  last  column  contains  the 
mean  proportional  (i.e.,  the  square  root  of  the 
product)  of  the  numbers  contained  in  the  two 
previous  columns.  The  numbers  of  this 
column  show  in  what  relation  the  different  rail- 
way systems  stand  to  each  other,  with  re- 
ference both  to  extent  of  country  and  popula- 
tion :— 

1.  EtJBOPK. 
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Kilo. 

Kilo. 

Kilo. 

Kilo. 

Belgium 

3,479 

650 

6-62 

6-56 

Great  Britain  ... 

26.870 

469 

786 

607 

Switzerland 

2,080 

276 

779 

4-64 

Germany 

27,956 

2-84 

680 

440 

Netherlands,  } 

including  r 

1,893 

294 

478 

375 

Luxemburg  J 

France  

21,587 

225 

598 

367 

Denmark 

1,260 

181 

672 

349 

-Vustro  -  Hungary 

17,368 

1-53 

473 

260 

Sweden  ...  ... 

3,967 

0-53 

914 

221 

Italy   

7,688 

1-42 

2-87 

202 

Spain   

5,796 

064 

356 

1-51 

Roumania 

1,233 

0-56 

2  73 

1-23 

Portugal 

1,033 

061 

235 

1-20 

Russia  

18,547 

019 

252 

069 

Turkey  

1,537 

023 

1-83 

065 

Norway  

499 

009 

278 

048 

Greece  

12 

0013 

0082 

0033 

2.  Asia. 


Caucasus 

l.oru 

0  12 

205 

051 

India 

10,4 13 

0  24 

0  51 

036 

Ceylon  ... 

132 

0  11 

0  55 

0  25 

Java 

261 

010 

014 

012 

Asia  Minor  ... 

101 

0  011 

030 

0  059 

Japan   

* 

(il 

0  011 

0018 

0014 

3.  Afp.: 

CA. 

Mauritius 

1U6 

3  05 

3-34 

319 

Algiers  

537 

0  044 

250 

033 

%ypt   

1,528 

0037 

0-90 

018 

The  Cape 

108 

0  010 

160 

012 

Tunis   

60 

0  028 

0  30 

0091 

4.  America. 

United  States  ... 

119,824 

086 

81*07 

t>  X  1 

Canada   

6  609 

024 

Ifi-IO 

Cuba   

640 

0  29 

*  Ol 

X  AO 

Chili   

991 

016 

*  la 

A- ft  7 
U  Ol 

Uruguay 

305 

0093 

t>  // 

V  tv 

Peru   

1,549 

0053 

U  Ol 

Argentina 

1,584 

0  027 

«■  4* 

OAS 

Panama  

76 

0  060 

O  V> 

l\-AK 

Jamaica  

43 

021 

\j  oo 

Costa  Rica 

47 

0  046 

9 -AS 

U  u* 

Honduras 

90 

0040 

2'56 

032 

British  Guyana... 

96 

0  023 

446 

0-32 

Paraguay 

72 

0027 

326 

029 

Bolivar  

30 

0023 

1-71 

0-20 

Brazil   

1,338 

0008 

137 

Oil 

Mexico  

607 

0017 

065 

010 

Venezuela 

13 

0001 

009 

001 

5. 

AtTSTEALIA. 

Victoria 

906 

021 

iz  *jo 

I  OS 

New  Zealand  ... 

383 

0076 

1303 

099 

New  South  Wales 

657 

0  045 

1235 

074 

Queensland 

423 

0  013 

3526 

069 

Tasmania 

72 

0  058 

727 

065 

South  Australia 

316 

0017 

1645 

053 

West  Australia. . . 

64 

00014 

25-60 

019 

Tahiti   

4 

019 

290 

074 

Taking  the  separate  continents,  the  follow- 
ing numbers  represent  the  entire  lengths  of 
railway  (in  kilometres),  in  1875,  as  compared 
with  some  previous  years : — 

1860.     1865.     1870.  1875. 
51,544    75.149    103,744  142,807 
1,397     6,568       8,132  12,302 
446        837       1.773  2,279 
53,235    62,735     96,398  133,914 
264       825       1,812  2,820 


Europe 

Asia 

Africa 

America 

Australia 


Total  ...  100,886  145,114    221,859  294,122 

Accordingly  the  length  of  all  railways  within 
the  last  16  years  has  increased  nearly  three- 
fold, and  in  the  last  10  years  has  more  than 
doubled. 


RUBBER  PULLEYS. 

A PATENT  has  recently  been  obtained  by 
Mr.  D.  Hee,  of  Philadelphia,  for  the  con- 
struction of  rubber-faced  pulleys  as  repre- 


sented in  the  annexed  engravings.  The  object 
is  to  gain  lightness,  and  to  prevent  the  belt 
from  slipping  on  the  pulley.  The  upper  figure 


represents  a  block  of  wood  turned  to  the  re- 
quired size  and  curve,  and  covered  with  rubber, 
which  is  held  in  place  by  the  flanges  of  the  end- 
plates.  The  latter  may  be  eitherof  metal  or  hard 
wood,  and  are  screwed  to  the  block  or  pulley, 
as  shown.  The  pulley  is  keyed  to  the  shaft  in 
the  ordinary  way.  In  the  other  figure  a  dif- 
ferent kind  of  pulley  is  shown,  in  which  a 
thick  rubber  ring,  formed  with  the  required 
curve,  is  put  on  a  metal  shell  or  hub,  which 
may  have  ridges  in  its  outer  surface,  between 
which  the  rubber  is  pressed,  and  is  thuB  pre- 
vented from  turning.  The  rubber  is  held  by 
the  end  plates,  one  of  which  screws  on,  as 
shown.  This  pulley  is  secured  to  the  shaft  by 
a  key,  or  other  suitable  means.  The  utility  of 
this  invention  would  seem  to  depend  on  tho 
durability  of  the  rubber  faces. 


MICROSCOPIC  OBJECTS.— I. 
How  to  Obtain,  Mount,  and  Observe. 

MY  readers  will,  I  am  sure,  require  no 
apology  from  me,  if  I  again  begin  a 
scries  of  articles  under  this  heading.  Those 
of  us  who  are  micros  copista  will  have  rejoiced 
at  the  return  of  the  fine  weather,  which  pro- 
mises an  abundanee  of  objects  for  examination, 
and  I  propose,  during  the  summer  months,  to 
point  out  localities  where  certain  objects  may 
be  obtained,  and  for  the  benefit  of  those  who 
are  beginners  in  the  manipulation  of  the 
microscope  and  accessories,  to  describe  the 
peculiarities,  both  in  appearance  and  method 
of  mounting,  of  such  objects  as  may  present 
interesting  points  to  the  careful  student. 

1.  As  I  Bhnll  dilate  on  the  subject  of  mount- 
ing, more  especially  in  fluid-cells,  it  will  not  be 
out  of  place  here  to  note  some  of  the  more 
useful  appliances  desirable.  Besides  the  ordi- 
nary glass  slips,  3in.  by  lin.,  will  be  needed 
thin  covering  glasses,  and  of  these  I  recom- 
mend the  circular.  To  clean  these  effectually 
without  risk  of  breaking,  I  have  found  the 
following  arrangement  at  once  simple  and 
satisfactory : — Take  a  sound  bung,  the  top  of 
which  has  been  cut  off  perfectly  level,  about 
2  or  2Jin.  in  diameter.  Keep  this  away  from 
all  dust  or  dirt,  in  a  box  about  its  own  size. 
Take  an  ordinary  wine  cork,  the  end  of  which 
has  been  cut  perfectly  flat,  draw  a  piece  of 
wet  chamois  leather  over  the  fresh  cut  end, 
and  tie  tightly  round  the  side  of  the  cork. 
When  the  leather  is  dry  trim  off  with  the 
scissors,  nearly  to  the  string.  To  clean  tho 
glass  place  one  of  the  circlets  on  the  clean 
bung,  then  rub  gently  with  the  leather- 
covered  cork.  When  the  upper  surface  has  thus 
been  polished,  turn  the  circlet  over  (with  the 
forceps)  and  repeat  the  polishing  on  the  other 
side.  The  surface  of  the  bung  effectually 
holds  the  thin  glass  in  its  place  whilst  it  is 
being  rubbed  by  the  leather-covered  cork. 
Simple  as  this  contrivance  may  appear,  it  is  a 
great  saving  of  glasses,  for  it  removes  all 
danger  of  breakage.  Should  the  under  cork 
get  dirty  it  will  only  need  the  application  of  a 
eUan  flat  file  over  its  surface ;  while  the  leather 
of  the  rubbing  cork  may  be  removed  and  a 
new  one  placed  in  its  stead,  as  soon  as  it  gives 
signs  of  doing  its  work  badly.  With  regard  to 
the  cells  to  be  used  for  fluid  mounting,  I  find 
that  with  few  exceptions  the  thin  black  vulca- 
nite rings  are  the  best.  I  know  that  several 
microscopists  differ  from  me  in  this  point — 
Borne  recommending  tin,  others  glass,  others 
again  relying  on  a  pure  varnish  cell,  as 
described  at  p.  133  of  Vol.  XXI.  of  the  English 
Mechanic.  But  by  using  proper  care  and 
proper  cement  to  hold  the  cells  and  glasses  in 
their  places,  there  is  no  danger  of  their  part- 
ing company  or  leaking.  I  find  nothing  so 
effectual  for  this  purpose  as  good,  but  rather 
stale,  Canada  balsam,  the  final  touches  (when 
the  Canada  balsam  is  dry)  being  given  with 
Brunswick  black,  to  which  J  (by  measure)  of 
solution  of  caoutchouc  in  bisulphide  of  carbon 
has  been  previously  added.  Two  thicknesses 
of  vulcanite  cells  are  found  in  the  shops ;  those 
about  j'sin.  in  thickness  are  the  most  generally 
serviceable,  the  thicker  ones  being  only  rarely 
required.  The  size  I  have  found  most  manage- 
able is  {  in  external  diameter,  with  3  internal 
clear  aperture.  It  is  needless  to  add  that  these 
are  circular. 

2.  At  this  time  of  the  year  we  are  nearly 
sure  to  light  upon  one  of  the  four  followi^" 
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objects . — ProtococcuB  viridis,  Volvox  globator, 
Spirogyra  commune,  and  Batrachoepermum 
moniliforme.  I  shall  direct  my  attention  more 
especially  to  the  former,  as  the  three  latter 
have  frequently  been  noticed  in  "oar" 
journal,  and  will  simply  observe  with  reference 
to  these  latter  that  the  plan  proposed  by  Mr. 
Bottone,  of  mounting  these  conferva)  in  their 
own  water,  to  which  a  few  drops  of  campho- 
rated spirit  has  been  added,  has  been  so  suc- 
cessful in  my  hands  that  I  shall  describe  a 
modification  which  I  adopted  last  year.  The 
Protococcus  viridis,  which  is  a  motile  plant,  not 
unlike  Volvox  globator,  only  very  muoh 
smaller,  may  be  found  in  almost  any  butt,  tub, 
or  tank  in  which  rain  water  is  left  exposed  to 
the  sun  and  air.  The  usual  size  of  the  orga- 
nism is  about ,  J-pth  of  an  inch  in  diameter, 
very  few  attaining  a  larger  size.  Conse- 
quently, the  ProtococcuB  is  invisible  to  the 
naked  eye,  individually,  but  when  it  occurs 
abundantly  it  tinges  the  water  of  a  bright 
green,  giving  it  somewhat  the  appearance  of 
green  pea  soup.  As  usual  with  this  class  of 
plants,  the  Protococci  are  great  lovers  of  bright 
sunshine ;  so  that  when  the  sun  shines  on  any 
pond  or  tank  containing  them,  they  rise  to  the 
surface,  and  there  remain  as  long  as  the  sun 
continues  to  shine.  The  supernatant  water 
may  be  skimmed  off  with  a  large  table-spoon, 
and  a  few  drops  placed  in  the  animalcule  cage 
(live  box),  when  on  examination  under  the  $in. 
power,  myriads  of  roundish  green  bodies  will 
be  seen  bowling  about  in  the  water.  Some  of 
the  larger  ones  are  almost  motionless,  and 
show  internal  granulations,  preparatory  to 
scission ;  for  these  plants  like  the  Volvox  are  re- 
produced by  the  internal  formation  of  smaller 
individuals,  which  are  freed  by  the  bursting  of 
the  parent  cell.  Although,  as  their  rapid 
voluntary  motion  evidences,  they  must  be 
provided  with  cilia,  yet  I  must  confess  I  have 
never  been  able  to  distinguish  them  clearly  ; 
not  even  with  a  good  -fa.  But  there  is  a  very 
evident  outer  coating  of  a  clear  gelatinous  or 
glairy  matter,  invisible  under  low  powers,  or 
strong  light,  but  plainly  disernible  under  an 
oblique  light  and  4  objective.  This  extends 
around  the  green  central  portion  nearly  as  far 
as  its  own  diameter,  so  that  the  entire  diameter 
of  the  globule,  including  the  glairy  trans- 
parent covering,  is  about  the  j^jth  of  an 
inch. 

This  plant  is  developed  in  the  first  place  on 
moist  earth,  damp  wood,  or  similar  places,  and 
in  this  form  consists  in  a  single  cell ;  if  cir- 
cumstances are  now  favourable,  and  it  is 
brought  into  the  vicinity  of  stagnant  water, 
the  motile  form,  above  described,  is  developed. 
At  certain  periods  of  their  growth,  when  thoy 
again  become  motionless,  the  Protococci  acquire 
a  reddish  tint. 

3.  I  now  proceed  to  describe  a  method  which 
I  have  found  eminently  successful  for  mount- 
ing either  Protococcus,  Volvox,  8pirogyra,  or 
indeed  ony  such  delicate  and  minute  conferva), 
which  either  lose  their  colour  or  break  up 
when  treated  with  any  of  the  ordinary  mount- 
ing fluids.  Having  found  a  pond  or  tank  con- 
taining an  abundance  of  these  organisms,  the 
operator  proceeds  to  skim  oft*  from  the  surface 
a  sufficiency  for  his  purpose,  being  careful  not 
to  disturb  the  bottom,  so  as  not  to  bring  up 
sand,  mud,  &c.  He  will  place  the  skimmings 
in  any  tall,  narrow  recipient  (I  use  a  two  ounce 
Eau  de  Cologne  bottle,  with  the  neck  broken 
off),  covered  on  the  outside  with  papor,  to 
wit  bin  one  inch  of  the  top.  On  allowing  the 
liquid  to  stand  for  a  short  time  it  will  be 
found  that  the  Protococci  or  Volvoces  will  all 
collect  to  the  top.  By  means  of  a  pipette  the 
operator  removes  this  rich  supernatant  stratum, 
and  places  it  in  a  small  phial,  previously  fitted 
with  a  good  soft  cork.  This  phial  should  not 
hold  more  than  2  drachms  of  water,  and  should 
have  been  previously  cleaned  scrupulously. 
Having  filled  the  phial  with  the  water  charged 
with  Protoococi  or  Volvoces,  as  the  case  may 
be,  a  single  drop  of  saturated  solution  of 
camphor  in  spirits  of  wine,  is  allowed  to  fall 
into  the  phiaL  A  crust  of  camphor  imme- 
diately forms  over  the  surface  of  the  water; 
but  ou  leaving  the  bottle  uncorked  for  a  few 
minutes  it  evaporates  off,  leaving  the  water 
saturated  with  ennphor.  The  phial  may  now 
be  corked  f';r  future  use ;  and  if.  care  be  taken 
to  cork  accurately,  directly  after  each  opera- 


tion, the  inclosed  algae  will  keep  for  a  very  long 
time  without  perceptible  deterioration. 

A  glass  slip  having  been  now  carefully 
cleaned,  it  is  placed  on  the  turn-table  and 
centred.   A  quill  pen  is  then  dipped  in  ink, 
and  by  its  aid  a  circle,  8  in  diameter  is  struck 
out  on  the  glass  while  revolving.   The  ink  is 
allowed  to  dry,  when  the  slip  is  placed  with 
the  marked  side  downwards  on  a  sheet  of  white 
paper.    A  vulcanite  ring  is  now  taken  by 
means  of  a  pair  of  fine-pointed  forceps,  and 
lightly  painted  on  one  side  with  stale  Canada 
balsam.   The  vulcanite  ring,  with  the  painted 
side  downwards,  is  now  lowered  on  to  the  glass 
slip,  care  being  taken  to  cause  it  to  correspond 
in  position  with  the  inked  circle,  which  was 
previously  traced  as  a  guide.    Now,  taking 
hold  of  the  glass  slip  by  the  two  longest  ends 
the  operator  raises  it,  and  reversing  it  so  as  to 
bring  the  vulcanite  cell  undermost,  presses  it 
firmly  on  a  perfectly  level  piece  of  board  or 
slate,  so  as  to  squeeze  out  any  air  bubbles  that 
may  exist  between  the  vulcanite  and  the  glass. 
This  operation  may  be  greatly  facilitated  by 
gently  heating  the  glass  slip  over  a  spirit 
lamp.   Care,  however,  must  be  taken  not  to  use 
too  much  Canada  balsam  ;  otherwise  it  will  run 
into  the  internal  space  and  completely  block  up 
the  cell.   At  the  same  time  sufficient  must  be 
used  to  cause  the  vulcanite  ring  to  adhere 
closely  all  round;  which  may  be  known  by 
observing  that  the  ring  when  properly  attached 
shows  a  clear  polished  black  surface  against 
the  glass,  without  any  lighter  spaces— these 
latter  when  they  occur  being  occasioned  by 
air  bubbles,  which,  if  allowed  to  remain,  would 
inevitably  ruin  the  cell  by  causing  it  to  leak. 
Several  such  cells  may  be  prepared  at  once, 
and  if  the  above  process  be  carefully  followed 
and  bubbles  avoided,  the  operator  will  be  in 
possession  of  cells,  which  may  even  be  boiled 
in  a  solution  of  soda,  without  fear  of  their 
loosening  from  the  glass.    The  cell  being 
thus   prepared,   the   operator   proceeds  to 
fill  it.    To  this  end  he  run3  lightly  round 
the  exposed  surface  of  the  attached  vulcanite 
ring,  with  a  solution  of  indiarubber  in  bisul- 
phide of  carbon,  to  which  an  equal  quantity  of 
Canada  balsam  has  previously  been  added. 
With  a  fine-nosed  pipette  or  dropping  tube  he 
takes  up  a  few  drops  of  ttoa  camphorated 
water  containing  the  alga?,  and  allows  it  to 
flow  cautiously  into  the  cell.   This  is  the 
moment  that  calls  for  nicest  judgment  on  the 
part  of  the  operator.   If  he  do  not  put  sufficient 
fluid  in  the  cell,  bubbles  are  formed  on  cover- 
ing, and  the  slide  is  useless ;  if  on  the  con- 
trary, too  much  liquid  be  placed  in  the  cell,  it 
runs  over  all  round  when  the  glass  cover  is 
placed  on,  and  causes  the  adhesion  of  the 
covering  glass  to  be  very  imperfect.  When 
properly  filled  the  liquid  in  the  cell  should  be 
just  level  with  the  cell  at  the  edges,  but  stand 
convex  in  the  centre.    When  this  is  the  case 
the  operator  will  clean  carefully  a  covering 
glass  (about  4  in.  in  diameter,  for  the  above 
sized  cells),  and  taking  it  carefully  at  the 
extreme  edge  with  the  forceps,  tip  the  edges 
all  round  very  slightly  with  Canada  balsam. 
Turning  his  hand  over,  so  as  to  get  the  tipped 
edge  downwards,  he  will  place  it  diagonally 
over  the  vulcanite  cell,  allowing  the  end  held 
by  the  forceps  to  fall  slowly  of  its  own  weight. 
This  will  drive  off  any  excess  of  fluid  from  this 
Bide ;  and  from  thence  it  must  be  sopped  up 
with  a  piece  of  soft  white  blotting-paper. 
With  the  ends  of  the  forceps  he  will  gently 
press  down  the  glass  cover  at  opposite  points 
of  the  circumference,  so  as  to  insure  the  close 
contact  of  the  Canada  balsam  on  the  cover 
with  that  on  the  rim  of  the  cell.   With  a  fresh 
piece  of  blotting-paper  all  traces  of  moisture 
must  now  be  removed  from  round  the  edges  of 
the  glass  cover;  and  when  this  has  been 
thoroughly  effected,  a  rather  thick  ring  of 
Canada  balsam  must  be  painted  round  the  edge 
of  the  covering  glass.   The  slide  may  now  be 
put  aside  to  dry.   This  will  take  about  48 
hours  in  warm  weather.   As  a  final  protection, 
to  be  applied  when  the  balsam  has  dried 
thoroughly,  I  find  that  a  solution  of  Nelson's 
gelatine  in  hot  water,  made  of  the  consistency 
of  cream  by  the  addition  of  fine  plaster  of 
Paris  (added  just  before  using),  is  very  effica- 
cious.   It  admits  of  revarnishing  if  required, 
and  gives  a  very  neat  and  finished  appearance 
to  the  cell.  M.  a.  C. 


UNHEALTHY  TRADES.— XIV. 

Bt  Db.  B.  W.  Eichakdson,  P.B.8. 
Agenoies  Producing  Physical  Injury  during 
Industrial  Labour— Classification  of  Inju- 
ries—Details of  Injuries  inflicted  on  the 
Lungs. 

fT^H  E  sixth  and  concluding  lectors  of  this  Beries  is 
_I_  probably  of  more  practical  value  than  the 
others,  as  in  it  Dr.  Richardson  endeavours  to  point 
oat  a  method  of  remedying  or  preventing  the  evils 
he  has  had  to  describe : — 

At  the  close  of  the  fifth  lecture  of  this  coarse  I 
said  that  science  could  afford  signal  Berries  to  the 
health  of  the  industrial  classes,  if  she  were  backed 
by  wise  legislation  ;  and  that  she  could  aho  render 
service,  in  many  instances,  without  the  interference 
of  the  legislator,  if  she  were  backed  by  the  assistance 
of  those  whom  she  was  specially  desirous  to  benefit 
— the  industrial  classes  themselves.  In  this  lecture 
I  shall  endeavour  to  indicate  in  what  manner  the 
applications  and  discoveries  of  science  may  be  made 
useful  under  the  circumstances  I  have  defined. 

First,  then,  what  does  scienoe  seem  to  demand  of 
the  legislator  ?  What  is  it  that  a  scientific  society, 
such  as  the  Society  of  Arts,  may  ask  the  Legislature 
to  carry  out,  or  suggest  to  the  people  to  ask  ?  What 
is  it  that  a  man  of  science,  speaking  independently 
of  legal  or  political  bias,  may  ask,  from  a  purely 
Boientifio  point  of  view,  of  the  Legislature,  after  he 
has  studied  the  facts  and  necessities  connected  with 
the  classes  of  the  community  with  which  we  are  con- 
cerned, as  I  have  essayed  to  study  them  ? 

I  put  these  questions,  knowing  fully  all  the 
obstacles  that  lie  in  the  way  of  a  practical  answer. 
No  one  can  be  more  alive  than  I  am  to  the  almost 
insuperable  difficulties  that  oppose  even  the  best 
legislative  efforts.  A  much  briefer  acquaintance 
with  the  subject  than  I  have  experienced  in  the 
past  twenty-five  years  suffices  to  show  the  conflict 
that  exists  between  enforced  improvements  of  the 
slightest  kind,  and  the  free  will  of  the  worker  whose 
case  calls  for  the  improvement.  Many  influence! 
that  are  inherent  to  industrial  work  obstruct  the 
legislation.  The  automatic  character  of  the  work  of 
roost  artisans  is  itself  a  primary  and  persistent 
obstacle.  Automatic  work  begets  an  automatic 
mental  state,  an  automatic  line  of  thought,  which, 
broken  forcibly,  seems  to  him  who  po«sesees  it  a 
breach  of  liberty — an  act  to  be  resisted  to  the  utmost 
In  addition  to  this  there  is  a  compactness  of  thought 
and  of  action  in  the  industrial  masses,  which  is  all 
but  impenetrable.  They  think  in  a  uniform  method, 
and  with  a  common  degree  of  knowledge ;  they  are 
keenly  alive  to  the  assumed  encroachments  of  out- 
siders on  their  traditions  and  practices,  and  they 
unite  with  a  cohesion  which  does  not  belong  to  any 
other  orders  of  the  community,  which  they  out- 
number in  the  proportion  of  nearly  five  to  one. 
These  influences  are  each  alike,  and  equally  forcible 
in  their  action. 

There  is  another  opposing  influence  to  legislate 
interference  on  behalf  of  the  teachings  of  science. 
The  more  rapidly  and  the  more  surely  scienoe 
advances,  the  more  distantly  she  removes  herself 
from  the  understanding  and  comprehension  of  the 
unlearned.  To  her  votaries  she  may  be  simplicity 
itself,  to  others  she  is  a  closed  book,  or  an  unread- 
able book  if  not  closed. 

To  the  difficulties  thus  noticed,  with  which  I  fear 
many  others  might  be  named,  there  is  added  serious 
discouragement  to  all  attempts  at  reform  in  the 
results  that  have,  up  to  the  present  time,  followed 
upon  such  reforms  as  have  been  actually  carried 
out.  One  striking  illustration  of  this  troth,  and 
one  sufficiently  illustrative  in  its  simple  self,  is 
offered  in  the  reduction  of  the  hours  of  labour.  It 
might  have  been  expected  that  reduction  of  hours 
of  work  would  lead  the  workman  to  find  leisure  for 
the  cultivation  of  both  mental  and  physical  strength 
and  order.  Unfortunately  the  expectation  has  not 
been  realised.  On  the  contrary,  in  too  many 
instances  it  has  happened  that  the  greater  leisure 
has  led  to  the  greater  deterioration.  I  have  before 
me  a  report  on  thus  subject,  printed  in  one  of  the 
annual  papers  poblisbed  by  the  Association  of 
Certifying  Medical  Officert  of  Factories  in  1874. 
The  writer  of  the  article  is  Dr.  C.  Brown,  of 
Preston,  a  medical  officer  whose  duties  as  a  factory 
surgeon  bring  him  daily  into  contact  with  the  daa 
to  which  he  refers.  Ho  tells  us  a  series  offsets 
which  I  will  give  in  his  own  words.  *'  Tbe  abridged 
hours  of  woikhave,"  he  says,  "  led  to  more  drinbng 
and  the  pursuit  of  such  amusements  as  pigeon-flying, 
and  dog-racing.  The  increased  wages  (speaking 
generally)  havo  not  led  to  increased  home  comforts. 
The  people  try  and  get  their  children  passed  at  soon 
as  possible,  and  in  many  cases  lire  on  the  earning* 
of  the  children,  whilst  they  spend  their  own  time 
in  idleness  and  mischief.  Their  habitations  are 
dirty,  ill-ventilated,  and  overcrowded.  As  a  class, 
the  operatives  are  quite  ignorant  of  housekeeping 
and  cooking,  and  our  wonder  at  this  is  diminished 
when  we  consider  the  way  in  whioh  the  wife  of  tbe 
working  man,  who  is  also  the  housekeeper  and  cook 
of  the  family,  is  brought  up.  At  the  age  of  egbt 
years  she  begins  to  spend  part  of  herdayintw 
factory,  and  the  other  part  in  school.  At  thirteen 
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the  whole  of  the  day  is  occupied  in  the  factory.  At 
an  early  ace  pbe  it  married,  and  in  time  has  to 
undertake  the  cares  and  re? pons  ibili ties  of  a  family, 
without  having  previously  acquired  any  knowledge 
of  housekeeping  and  cooking.  I  think  that  this 
knowledge,"  continues  Dr.  Brown,  "  upon  which  the 
comfort  and  welfare  of  so  many  depend,  might  be 
imparted  at  the  school  where  the  girl  receives  her 
instruction  in  reading,  writing,  and  arithmetic.  The 
condition  of  the  bouses  of  the  operatives  is  also,  I 
believe,  one  of  the  chief  cause*  of  intemperance ;  and 
what  is  a  more  prolific  source  of  diseeso  than  this  ? 
The  poor  workman,  returning  home  from  his  day's 
toil,  finds  the  atmosphere  of  his  dwelling  so  polluted, 
and  his  food  ?o  bully  prepared,  that  he  hastens  to 
the  public-house,  where  everything  is  made  attrac- 
tive, to  rouse  himself  by  stimulants  from  that 
depression  which  domestic  discomforts  hare  pro- 
duced in  him." 

This  evidence  is,  I  say,  sufficiently  disheartening. 
It  unfolds  a  series  of  facts  which  appear,  however 
long  they  may  be  looked  at,  almost  hopelessly 
irremediable  by  any  kind  of  legislative  action.  For 
be  it  observed  that  this  degraded  condition  is,  after 
all,  liberty  ;  and  liberty  is  the  last  gift  that  will  be 
forfeited  by  a  free  people,  who  prefer  that  gift  not 
only  to  comfort,  to  health,  to  home,  but  to  life 
itself.  Probably  if  we  who  live  in  better  condition 
were  told  by  some  who  wore  in  an  equal  degree  raised 
above  us,  bow  we  might  live  more  properly,  we,  too, 
might  resent  the  advice  if  any  attempt  were  made  to 
enforce  it  upon  us. 

Notwithstanding  these  difficulties,  it  is  necessary 
that  f  ome  legislative  action  better  and  more  con- 
sistent than  that  which  now  exists  should  be  taken. 
At  present  to  the  scientific  mind  all  the  sanitary 
arrangements  and  managements  in  this  country  a-c 
in  a  state  of  chaotic  disorder.  There  are  no 
systematic  means  for  prompt  and  uniform  and 
effective  action  that  can  extend  from  one  central 
authority  into  all  the  departments  of  sanitary  work 
reqnired  by  the  necessities  of  the  State.  There  is, 
therefore,  first  required,  as  it  seems  to  me,  for  unity 
of  legislative  proceeding,  a  Secretary  of  State  of  a 
Health  Department  of  the  nation  ;  a  Minister  having 
a  place  in  the  Cabinet,  who  in  the  House  of 
Cemmons  shall  be  ready  at  all  times  to  answer  for 
the  governmental  work  that  is  in  progress  for  the 
health  of  the  people.  The  very  fact  of  the  existence 
of  such  an  important  public  functionary  would  do 
more  than  anything  else  that  has  been  and  that, 
perhaps,  could  be  done  to  keep  the  subject  of  health 
steadily  before  the  mind  of  the  community.  The 
people  generally  do  not  understand  the  relation  of 
the  duties  of  the  President  of  the  Local  Government 
Board  in  their  bearings  on  health ;  they  do  not  dis- 
tinguish the  meaning  of  the  interference  of  the 
Home  Secretory  when  he  incidentally  touches  upon 
a  subject  that  has  a  direct  or  indirect  effect  on 
affairs  of  national  health.  They  only  appreciate  the 
specific  duties  of  the  Registrar-General  of  births  and 
deaths,  and  why  his  reports  on  the  salubrity  of  the 
nation  arc  separated  from  these  and  similar  reports. 
In  fact  the  people  see  so  many  legislators  in  the 
sanitary  department,  tbey  are  confused ;  they  feel 
consequently  no  pointed  interest  in  the  work  that  is 
done,  and  the  result  is  an  all  but  universal  apathy, 
which  atauds  formidably  in  the  way  of  every 
advancement. 

Meanwhile  the  issues  at  stake  are  of  a  momentous 
character.  Say  that  the  annual  death-rate  of 
England  and  Wales  be  at  25  in  the  1,000,  that 
means  a  mortality  of  250  in  10,000,  of  2,500  in 
100,000,  of  85,000  in  a  million,  of  550,000  in  a 
population  of  22,000.000.  If  we  take  the  industrial 
community  specially  into  our  calculation,  the  facts 
are  still  more  striking.  We  must,  I  fear,  take  this 
community  as  dying  at  a  rate  of  not  less  than  27  in 
the  1,000  annually,  so  that  amongst  its  5,000,000, 
no  fewer  than  135,000  die  in  the  year. 

Under  a  perfect  sanitary  code,  thoroughly 
administered,  I  believe  that  these  rates  of  mortality 
night  be  reduced  actually  to  a  theoretical  figure  of 
8  in  the  1,000.  But  I  will  not  stop  to  argue  this 
point.  I  will  only  put  forward  what  would  be  the 
taving  of  life  in  our  industrial  community  alone  if 
the  rate  of  mortality  in  it  were  reduced,  not  to  any 
speculative  degree,  but  to  an  admitted  possible 
degree — a  degree  which  has,  in  some  favoured 
eommunitiea  of  our  country,  been  realised.  Let  it 
be  assumed  that  a  third  of  the  lives  have  been  saved ; 
that,  in  other  words,  the  death-rates  of  the 
industrials  have  been  brought  down  to  the  rate  of 
18  per  1,000.  By  this  there  would  be  saved  as  many 
■J  45,000  Kvea  in  each  year.  Surely  this  saving 
akme  would  justify  the  establishment  of  a  Health 
Department  and  the  creation  of  a  responsible 
Minuter  of  Health. 

In  support  of  the  same  argument,  let  us  take  one 
other  fact  of  a  particular  kind,  one  out  of  many  I 
•onM  readily  adduce.  Dr.  Purdon,  of  Belfast,  a 
"■Wring  medical  officer  under  the  Factory  Act,  in 
we  report  for  1874  of  the  Association  of  Certifying 
Medical  Officers,  of  which  he  is  a  member,  writes  an 
aeeount  of  the  effect  of  flax-working  on  the 
kalta  and  lift  of  those  who  are  engaged  at  that 
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your  attention  to  this  occupation,  and  hare  shown 
how  serious  are  the  consequences  of  labouring  at  it. 
Dr.  Purdon  gives  a  still  more  direful  history.  He 
says,  "  In  a  short  time  the  worker  becomes  affected 
with  cough  and  attacks  of  dyspnoea  ;  for  two  hours 
each  moruing  these  attacks  are  so  violent  that  he  is 
obliged  to  seize  hold  of  the  table  attached  to  the 
maohine  in  order  to  enable  him  to  get  over  the 
paroxysm  more  speedily.  This  attack  is  so  well 
known,  that  when  one  is  seen  labouring  under  it  he 
is  said  to  be  '  pouoey.'  The  machine  boys  are  the 
first  to  feel  the  tffeots  of  the  flax  dust.  After  being 
engaged  about  four  or  six  years,  if  not  taken  off 
by  phthisis  (for  many  die  of  this  complaint  at 
eighteen  years)  they  are  made  hacklers  or  sorters, 
and  as  they  still  continue  to  inhale  the  dust,  their 
lungs  become  more  and  more  engaged,  so  that  they 
become  quite  old-looking  at  thirty  years,  the 
shoulders  become  high,  and  chest  altered ;  they 
generally  die  at  forty-five  years,  of  phthisis,  and  if 
life  is  prolonged  are  compelled  to  give  np  work,  so 
it  is  exceedingly  rare  to  see  a  backler  sixty  years  of 
age.  The  carders  are  all  females,  and  suffer  from 
the  same  disease  that  the  hacklers  labour  under.  If 
they  get  a  carding  machine  at  eighteen  years  they 
generally  die  at  thirty  years.  Those  engaged  in 
the  preparing  of  long  line  are  very  generally  short- 
lived, and  I  have  been  informed  that  this  branch  is 
'  sure  death.' " 

You  will  say,  is  it  possible  that  in  our  land  there 
can  exist  such  a  state  of  things,  that  a  young  girl 
entering  on  a  certain  occupation  at  16  years  of  age 
to  earn  her  livelihood  should  go  to  what  is  all  but 
certain  death  from  that  occupation  within  fourteen 
years.  Well,  the  facts  are  as  I  have  read  them,  and 
there  they  must  remain  for  the  consideration  of  all 
of  ns  who  are  concerned  to  know  them.  To  me 
they  seem  singularly  worthy  the  concern  of  the 
statesman. 


THE  NEW  ITALIAN  IRONCLAD. 

THE  new  Italian  ironclad,  the  Duilio,  which  was 
recently  launched,  is  the  most  powerful  vessel 
afloat — according  to  the  figures.  She  has  more  than 
a  passing  interest  at  the  present  time  on  account 
of  the  charge  of  plagiarism  brought  by  Mr.  E.  J. 
Reed  against  Admiral  Saint-Bon,  and  the  retort  of  the 
latter  that  the  ex- Chief  Constructor  does  not  really 
know  what  are  the  chief  features  in  the  construction 
of  the  vessel.  According  to  the  Naples  correspon- 
dent of  the  Times,  the  Duilio,  which  was  begun  in 
1873,  is  an  ironclad  turret  abip,  constructed  alto- 
gether of  iron  and  steel,  first,  under  the  direction  of 
the  actual  Minister  of  Marine,  the  Commendatore 
Birn,  and  afterwards  under  that  of  Cav.  Bozzon, 
Director  of  Naval  Construction,  and  of  Cav.  Pulino, 
Naval  Engineer.  Its  principal  dimensions  are  as 
follows : — Length  between  the  perpendiculars  which 
limit  the  hold,  metres  103*50;  extreme  width, 
metres  19*70;  medium  draught,  metres  7*90;  dis- 
placement, tons  10,600;  height  of  the  main  deck 
above  the  water-lino,  metres  3  50;  height  of  the 
battery,  metres  4*80.  In  the  construction  of  the 
hull,  which,  as  has  been  stated,  is  completely  of 
iron  and  steel,  the  cellular  system  has  been  adopted, 
known  by  the  English  under  the  name  of  the  bracket 
system.  A  double  bottom,  more  than  70  metres  in 
length,  and  many  water-tight  compartments,  both 
transverse  and  longitudinal,  divide  the  hold  into  a 
great  number  of  water-tight  compartments,  thus 
giving  the  bull  a  greater  solidity,  while  rendering  it 
better  able  to  sustain,  without  danger  of  fatal 
consequences,  a  blow  from  a  ram,  or  the  explosion 
of  a  torpedo.  In  the  event,  however,  of  any  one  of 
the-c  compartments  being  filled  witn  water,  precau- 
tions are  taken  in  the  form  of  a  ramification  of 
tubes,  which,  connected  with  each  compartment, 
unite  in  one  principal  tube,  in  communication  with 
powerful  steam  pumps.  The  plates,  angle  irons, 
and  other  materials  required  for  the  construction  of 
the  hull  have  been  provided  partly  by  foreign  estab- 
lishments and  partly  by  the  national  iron  establish- 
ment of  Piombino.  The  bow  and  the  stem  post — 
immense  pieces  of  forged  iron—have  been  provided 
by  the  establishment  of  Giovanni,  Ansaldi,  and  Co., 
of  Sampierdarena,  and  are  truly  wonderful,  both  as 
regards  their  make  and  finish.  The  stability  of  the 
vessel  and  its  invulnerability  in  its  vital  parts,  auch 
aa  its  machinery,  boilers,  powder  and  grenade  maga- 
zines, the  cannon  and  their  relative  mechanism,  the 
helm,  Ac. ,  are  secured  after  the  following  manner : 
A  central  ironclad  compartment,  51  metres  in  length 
and  17*70  metres  in  breadth,  which  descends  to  1*80 
metres  under  the  water-line,  incloses  the  machinery 
and  boilers,  the  powder  magazines,  and  a  portion  of 
the  mechanism  used  in  working  the  turrets  and  the 
cannon.  At  the  bow  and  stern  of  this  compartment 
the  deck  passage,  which  lies  about  1*50  metre  below 
the  water-line,  is  defended  by  horizontal  armour,  so 
that  neither  a  projectile  nor  water  can  enter  it.  Aa 
to  the  part  of  the  hull  above  thia  ironclad  deck,  it 
has  been  constructed  in  a  peculiar  way,  in  considera- 
tion of  the  probability  of  thia  part  being  seriously 
damaged  in  a  fight,  and  in  auch  a  way  that  this 
damage  may  not  compromise  the  stability  of  the 
Teasel.  A  second  central  ironclad  compartment  is 
built  over  the  first,  and  encloses  the  bases  of  the 


turrets  and  the  remaining  portion  of  the  mechanism 
employed  in  loading  and  working  the  cannon.  Lastly, 
above  thia  second  compartment  rise  the  two  turret*, 
which  have  each  two  cannon,  and  are  arranged  with 
their  centres  at  the  distance  of  2  34  metres  from  the 
longitudinal  plane  of  the  vessel — an  arrangement 
highly  advantageous,  inasmuch  as  it  renders  it 
possible  to  discharge  three  cannon  contem- 
poraneously in  a  parallel  direction  with  the  keel. 
The  armour  of  the  turret*  will  Decomposed  of  plates 
45  centimetres  in  thickness,  fixed  on  a  cushion 
formed  of  iron  or  teak.  As  regards  the  armour  of 
the  two  compartments,  the  thickness  of  whioh  at  the 
water  line  is  65  centimetres,  it  is  not  yet  decided 
whether  it  shall  be  made  in  one  single  or  in  two 
thicknesses.  That  will  depend  on  the  results  of  the 
experiments  which  will  be  made  of  comparative 
shots  *at  Spesia  in  June  and  July,  against  targets 
defended  by  an  armour  of  55  centimetres,  or  by  two 
armours  placed  one  over  the  other  and  ef  the  thick- 
ness—one  of  25  and  the  other  80  centimetres.  Both 
the  turrets  and  compartments  are  defended  also 
from  penetrating  shot  by  means  of  a  horizontal 
armour  formed  of  plates  of  iron  and  steel,  the  one 
over  the  other.  So  far  as  concerns  tho  means  of 
defence.  As  to  those  of  offence,  it  may  be  said  that 
the  Duilio  possesses  tbem  in  the  highest  degree.  In 
the  first  place  the  artillery  of  this  vessel  was  to  have 
been  composed  of  four  pieces  of  60  tons  each, 
but  when  Admiral  Saint-Bon  assumed  the 
direction  of  the  Ministry  of  Marine,  it  was 
decided  to  employ  four  cannon  of  100  tons 
each.  These  cannon,  which  will  discharge 
projectiles  of  the  great  weight  of  1,000  kilo- 
grammes, are  oapable  of  piercing  the  armour  of  any 
ironclad  vessel  actually  existing.  All  the  manoeuvres, 
whether  of  the  turrets  or  the  cannon,  will  be  made 
by  hydraulic  mechanism,  which  will  be  provided,  as 
also  the  cannon,  by  the  well-known  hon-e  of  Arm- 
strong, of  Newcastle.  For  manoeuvring  these 
enormous  cannon,  therefore,  a  very  limited  number 
of  hands  will  be  required.  I  have  said  that  the 
Duilio  possesses  all  the  means  of  offence,  and,  in 
fact,  he-ides  the  cannon  this  vessel  is  armed  with  a 
powerful  ram,  and  with  an  apparatus  for  projecting 
the  Whitehead  torpedoes:  hence,  when  necessary, 
the  Duilio  can  act  as  a  ram  or  direct  the  torpedoes 
against  an  enemy's  vessel.  In  addition  to  this,  the 
Duilio  (and  this  is  a  new  and  perfectly  original 
arrangement  added  by  Admiral  Saint- Bon  to  the 
armament  of  this  vessel)  will  have  at  the  stern,  in  a 
tunnel  closed  by  a  grated  door,  a  very  rapid  torpedo 
boat— more  rapid,  indeed,  than  any  ironclad  what- 
ever— whioh,  as  opportunity  presents  itself,  will  be 
launched  forth  from  its  resting  placo,  and  will  carry 
its  torpedoes  against  the  aides  of  the  most  powerful 
ironclads  of  the  enemy.  As  means  of  propulsion, 
the  Duilio  has  two  screws  moved  by  at  least  7,500 
horse-power  (effective),  hence  it  may  be  asserted  that 
she  will  run  at  least  14  miles  an  hour.  She  will 
carry  1,200  tons  of  ooal,  and  can  therefore  run  for 
1,000  miles  with  full  force,  and  at  least  4,000  miles  at 
a  moderate  rate. 


ESTIMATING  THE  H0RSE-P0WEB  OP 
STEAM  ENGINES* 

TTT'HEN  steam-engines  were  first  introduced 
YY  they  were  largely  used  to  take  the  place  of 
the  horses  previously  employed  for  raising  water 
from  mines.  Naturally,  people  ask,  when  buying 
an  engine,  how  much  work  will  it  do — that  is,  now 
many  horses  does  it  represent  ?  The  early  engine- 
builders  found  themselves  (freaUy  at  a  loss  when 
this  question  was  first  asked.  They  had  at  once, 
therefore,  to  determine  how  many  horses  an  engine 
was  equal  to.  The  first  thing  was  to  find  out  how 
much  a  horse  could  do.  The  strongest  English 
horses,  the  London  brewers'  horses,  were  far  above 
the  very  best  that  could  be  found  elsewhere.  They 
were  found  to  be  able  to  travel  at  the  rate  of  2} 
miles  per  hour,  and  work  8  hours  per  day.  The 
load  waa  pulling  a  1501b.  weight  up  ont  of  a  shaft 
by  means  of  a  rope.  When  a  horse  moves  2\  miles 
per  hour,  he  travels  220ft.  per  minute,  aud,  of 
course,  at  this  speed,  the  1501b.  would  be  raised  verti- 
cally thatdistance.  That  is  equal  to  3001b.  lifted  1 10ft. 
per  minute,  or  3,0001b.  lift.,  or  33,0001b.  1ft.  high,  in 
one  minute.  The  33,0001b.  lifted  1ft.  high  every  minute 
is  taken  as  a  standard  horse-power.  It  is  much 
more  than  any  ordinary  horse  can  do,  and,  there- 
fore, the  engine-builders  were  always  sure  that  their 
engines  would  take  the  place  of  fully  as  many 
horses  as  the  horse-power  would  indicate  that  they 
should.  Of  course,  33,0001b.  lifted  1ft.  per  minute 
is  muoh  more  convenient  for  calculation  than  15l)lb. 
220ft.  and  therefore  the  former  form  had  been 
adopted.  The  amount  of  work,  or  number  of  foot 
pounds,  however,  is  just  the  same  in  either  ca*e.  A 
foot  pound  represents  the  amount  of  power  required 
to  lift  lib.  1ft.  high.  It  is  comparatively  easy  to 
estimate  the  horse-power  of  an  engine  with  a 
reasonable  degree  of  accuracy,  provided  we  know 
certain  things  in  regard  to  it.    We  must  know  the 
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pressure  in  the  boiler,  the  diameter  of  the  cylinder, 
tbe  length  of  stroke,  the  number  of  revolutions  per 
minute  which  the  engine  is  making,  and  lastly  the 
point  at  which  steam  is  oat  off. 

When  there  is  no  cat  off,  steam  is  admitted  into 
the  cylinder  daring  the  whole  stroke,  and  a  oylinder- 
f ul  oi  steam  at  boiler  pressure  is  used  at  eaoh  stroke, 
as  the  cut-off,  wheu  there  is  one,  takes  place  before 
the  piston  has  reached  the  end  of  the  cylinder.  If 
steam  is  prevented  from  entering  the  cylinder  after 
the  piston  has  passed  mid-stroke,  tbe  point  of  cut- 
off is  at  half  stroke.  If  the  steam  eaters  the  cylin- 
der during  three-fourths  of  the  stroke  and  is  then 
Arrested,  the  point  of  cutting-off  is  at  three- 
fourths  of  the  stroke.  It  is  necessary  to  know  the 
point  of  catting  off,  in  order  to  find  out  what  the 
average  pressure  is  in  the  cylinder.  In  the  commoner 
sorts  of  engines,  not  provided  with  proper  cut-off 
valves,  the  point  of  cutting  off  may  usually  be  taker 
at  from  one-half  to  three-foorths  of  the  stroke, 
though  sometimes  more  than  this.  It  may,  perhaps, 
be  safe  to  take  the  average  pressure  in  the  cylinder 
at  about  eight-tenths  of  that  in  the  boiler;  though 
where  the  steam  pipe  is  long  and  the  throttle  valve 
is  used  to  control  the  speed,  the  average  pressure  in 
the  cylinder  may  be  no  more  than  three-fonrthB  of 
that  in  the  boiler.  The  power  will  be  the  distance 
which  the  piston  under  this  pressure  travels  during 
one  minute.  Therefore  we  have  the  rule  :  multiply 
the  area  of  the  piston  by  the  average  pressure  per 
square  inch  upon  the  piston,  multiply  this  result  by 
the  distance  which  the  piston  travels  per  minute  in 
feet,  and  the  result  is  the  number  of  foot  pounds 
per  minute  which  that  engine  can  raise.  Divide  by 
33,000,  and  the  result  is  the  number  of  horse-power. 
The  number  of  feet  per  minute  travelled  by  the 
piston  is  twice  the  number  of  strokes  per  minute 
multiplied  by  the  length  of  stroke.  This  gives  the 
number  of  horse-power  sufficiently  near  for  all  prac- 
tical purposes. 


made  up  with  shellac  of  a  reddish-brown  tone  ;  it 
imparts  to  the  paper  a  pleasant  rosy  tint  similar  to 
that  seen  of  rose-coloured  albumenized  paper. 

11.  More  than  two  rows  of  small  pictures  should 
not  be  developed  upon  one  basis,  as  prints  at  tho 
margin  of  the  plate,  whose  vigour  requires  to  be 
corrected  by  the  aid  of  a  warm  water  stream,  can  be 
easily  treated  ;  whereas  if  there  is  a  middle  row  of 
images,  these  are  only  dealt  with  with  difficulty. 

12.  Pictures  are  more  difficult  to  remove  from 
glass,  especially  patent  plate,  when  dried  rapidly. 

13.  In  the  cane  of  pictures  having  a  high  gloss, 
when  these  are  half  dry,  a  two  or  three-sheet  moist 
cardboard  is  attached  by  means  of  good  fresh  paste, 
and  upon  this  is  pat  a  sheet  of  moistened  paper,  tho 
whole  being  covered  for  some  time  by  another  glass 
plate  kept  down  by  a  moderate  weight. 


A  NEW  MICROSCOPE  SLIDE  • 

By  M.  K.  Van  dkr  Brozck. 

THE  great  inconvenience  with  the  ordinary  slides 
is  that  in  general  there  is  no  possibility,  with- 
out breaking  or  squeezing  the  preparations,  or  at 
least  damaging  the  label  and  glass  cover,  of  adding 
to  the  mounted  specimens  or  altering  the  prepara- 
tion at  all. 

With  the  slides  uncovered  with  glass  there  are 
the  inconveniences  of  dost  and  damage  to  the 
specimens. 


Pig.  TV.,  E  .which  are  to  fasten  down  the  glass,  D, 
and  keep  it  in  the  cavity  a',  b',  c  ,  d',  and  exclude 
dust.  When  finished,  the  slide  has  the  appearance 
of  Fig.  I.  above,  and  Fig.  V.  on  its  under  side:  and 
it  can  be  used  with  either  transmitted  or  reflected 
light  under  different  circumstances.  For  extra 
large  specimens,  tho  perforated  cardboard  or  wooden 
slips,  B,  may  be  doubled.  To  rearrange  or  add  to 
the  specimens,  wet  with  a  small  brash  the  thin  silver 
or  tissue  paper,  E,  which  is  then  readily  detached. 
With  tho  nail,  for  which  a  notch  is  left  at  r  in 
Fig.  II.,  the  glass  can  then  be  lifted,  and  changes 
made  in  tbe  preparation  ;  after  which,  by  replacing 
the  glass,  D,  in  its  cavity  a',  V,  d ,  d',  and  gamm- 
ing on  a  new  frame  of  thin  paper,  the  slide  is  re- 
newed, by  this  really  simple,  though  apparently 
complex  method. 

The  pieces  of  cardboard  and  wood,  as  well  as 
the  little  frames  of  tbin  paper,  can  be  obtained 
ready  made,  and  already  gummed  as  far  as  necessary, 
so  that  numbers  may  be  put  together  in  a  little 
time. 


PRACTICAL  NOTES  ON  CARBON 

PRINTING. 

By  Th.  Honikkl .* 

1.  A  FTER  the  tissue  has  been  sensitized  upon  the 
xl  bichromate  bath,  it  mast  not  be  pressed  too 
firmly  against  the  glass  plate  upon  which  it  is  laid ; 
otherwise  defective  parts  are  produced.  As,  how- 
ever, this  pressing  ont  of  moisture  is  benefioial,  both 
because  the  tissue  dries  faster  and  assumes  a  finer 
surface,  I  prefer  pressing  it  by  means  of  a  polished 
zino  plate,  but  equally  over  the  surface. 

2.  The  tissue  dries  best  if  the  upper  margin  is 
clasped  between  two  thin  laths  by  means  of  clips, 
and  if  the  laths  have  been  waxed  the  tissue  will  not 
adhere  to  them  when  dry. 

3.  The  acti  no  meter  may  be  advantageously 
covered  with  a  very  pale  yellow  glass,  so  that  the 
silver  paper  underneath  is  longer  in  printing,  for 
tints  are  much  more  distinguishable  in  a  light  than 
a  dark  impression.  My  actinometer  has  inside  a 
moveable  roller  which  may  be  pushed  on  one  side ; 
upon  this  the  paper  is  easily  fired,  permitting  a 
hundred  exposures  to  be  given. 

4.  Carbon  tissue  prints  comparatively  quicker  in 
dull  weather  than  in  bright  light  or  sunshine  ;  that 
is  to  say,  a  print  is  of  a  darker  tone  if  produced  by 
slow  printing,  than  one  which  has  been  brought  to 
tbe  samepiteh,  judging  by  the  actinometer,  quickly, 
in  a  bright  light. 

5.  To  the  collodion  serving  as  development  basis 
may  be  added  with  advantage  a  small  quantity  of 
negative  varnish,  as  much  as  it  will  stand  without 
becoming  milky  in  the  water  bath.  Ia  this  way  a 
more  stable  and  firmer  film  is  produced,  and  one, 
moreover,  which  easily  quits  the  glass  at  the  end 
of  the  operation. 

6.  For  transparent  positives  it  is  best  not  to 
employ  any  substratum  at  all ;  the  glass  may  be 
polished  and  coated  with  albumen,  as  in  the  negative 
process,  however,  without  any  fear  of  the  image 
leaving  tbe  glass. 

7.  The  best  materials  to  develop  upon  for 
ordinary  work  are  fine  matt  glass  and  polished  zino. 
The  trimming,  mounting,  pressing,  and  retouching 
of  the  pictures  are  the  same  as  in  the  case  of  silver 
prints,  only  the  operations  must  be  performed  with 
a  little  more  care.  As  regards  vigour,  tone,  glaze, 
and  appearance,  larbon  prints  may  be  secured 
quite  similar  to  albumenized  pictures.  Silver  and 
carbon  prints  are,  indeed,  often  very  difficult  to 
distinguish. 

8.  In  large  pictures  developed  slowly  at  a  low 
temperature,  a  material  inflaenoe  may  be  exercised 
upon  the  tints  of  the  background ,  drapery,  and  high 
light?,  by  the  judicious  application  of  a  stream  of 
lukewarm  water  applied  by  hand. 

9.  Chrome-alum  solution  I  employ  always  in  a 
concentrated  form.  I  pour  it  but  once  over  the 
image,  allow  the  liquid  to  remain  upon  tbe  plate, 
held  in  a  horizontal  position,  for  a  short  time,  and 
then  rinse  with  water. 

10.  In  developing  direct  upon  paper  the  water- 
proof solution  of  borax,  shellac,  and  soda  should  b« 
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For  good  results  the  observer  ought  to  be  able  to 
study  the  preparation  by  both  transmitted  and  re- 
flected light,  and  to  be  able  to  apply  the  object-glass 
at  very  short  distances. 

The  following  plan  of  preparing  slides  meets  these 
difficulties. 

Seen  from  above  (Fig.  I.),  the  new  slide  does  not 
differ  from  ordinary  slides ;  but  turned  over  (Fig  V.) 
it  shows  a  different  principle  of  construction  al- 
together. 

Figure  II.  represents  a  piece  of  cardboard,  or  thin 
wood,  B,  of  the  size  o,  b,  c,  d,  perforated  in  the 
middle.  On  the  edges  of  this  opening  (which  may 
be  either  round  or  square)  is  gummed  a  glass  cover 
(Fig.  I.,  I,  m,  n,  o),  and  over  its  edge  is  gummed  a 
strip  paper  (red  or  blue),  A,  which  is  folded  over 
below,  Fig.  II.  Underneath  the  card,  B,  is  gummed 
the  card,  C,  with  its  opening  a',  b',  c',  d',  Fig.  II. 
Slips  of  ordinary  microscopic  glass  are  cut  a  littlo 
smaller  than  the  opening  a',  b  ,  c7,  d' ;  see  Fig.  III., 
D.  With  a  little  brush  I  then  coat  the  glass  slips 
with  a  tbin  layer  of  gum-arabic  mucilage  mixed  with 
a  little  glycerine.  Afterwards  I  cover  the  glass,  D, 
with  the  paper,  D',  which  has  an  opening  correspond- 
ing with  that  of  the  glass  cover.  (The  frame  of 
paper,  D',  is  to  prevent  the  glass,  D,  sticking  to  the 
surface,  B,  when  the  glass  slide  is  placed  with  its 
Foraminifera,  or  other  objects  fixed  on,  D,  in  the 
cavity  a',  6',  c*.  d',  of  Fig.  II.)  Then  I  have  little 
oblong    frames    of  very   thin  paper,  gummed, 
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THE  RELATION  OP  SPOTS  ON  THE 
SUN  TO  STORMS. 

THE  Spanish  Industrial  Qaxette  says  it  is  certain 
that  the  sun  plays  the  chief  part  in  the  meteoro- 
logical phenomena  of  our  planet.  Though  we  can- 
not easily  understand  how  its  spots  can  influence  our 
atmosphere ;  though,  even  when  largest  and  meet 
numerous,  they  cover  a  comparatively  small  part  of 
its  disc  ;  though  we  do  not  know  whether  they  are 
outbreaks  of  heat  or  tendencies  to  coolness,  or 
whether  they  operate  by  way  of  heat  or  electricity, 
or  in  any  other  way,  nevertheless  appearances  goon 
developing  and  multiplying  effects  which  seem  depen- 
dent on  the  periodicity  of  the  spots. 

M.  Bezold,  a  philosopher  of  Munich,  has  recently 
devoted  himself  to  a  special  study  of  the  storm 
period,  chiefly  availing  himself  of  the  document* 
collected  in  Bavaria.  The  first  fact  which  chums 
attention  is  that,  if  a  certain  period  of  years  is 
examined,  the  number  of  storms  goes  on  increasing 
or  decreasing,  but  these  variations  are  periodic. 

If  we  inquire  what  are  the  meteorological  cause* 
that  can  be  in  relation  with  storms,  the  first  that 
presents  itsolf  is  heat.  M.  Bezold  constructed  a 
curve  of  the  mean  temperatures  of  each  year,  and 
compared  it  with  that  of  the  sun's  spots.  After- 
wards he  compared  the  two  curves  with  that  of  the 
annual  number  of  storms,  and  found  that  tbe  mini- 
mum of  storms  exactly  coincided  with  the  maximum 
of  solar  spots.  On  the  other  hand,  the  carve  of 
storms  forms  in  some  measure  the  middle  term 
between  that  of  the  sun's  spots  and  that  of  the  devia- 
tions of  temperature  from  the  mean  temperature  of 
southern  European  latitudes. 

It  is  observable  that  the  course  of  storms  shows  a 
general  and  undoubted  relation  to  that  of  the  curve 
of  solar  spots,  so  that,  e.g.,  from  1775  to  1822,  the 
maxima  of  the  first  exactly  correspoad  with  the 
minima  of  the  second.  Nevertheless,  the  details  of 
the  curve  of  storms  agree  better  with  those  of  the 
curve  of  temperature,  and  nearly  every  elevation  or 
depression  of  tbe  latter  may  be  traced  in  the  former. 
This  relation  between  storms  and  the  deviations  of 
annual  temperatures  from  the  general  mean  tempe- 
rature is  manifest  even  when  that  between  storms 
and  tbe  sun's  spots  is  less  evident. 

The  general  result  may  be  thus  stated.  High 
temperatures,  as  well  as  an  absence  of  spots  from 
the  sun's  disc,  produce  a  greater  number  of  storms 
during  the  year  than  the  opposite  of  these  conditions. 
On  the  other  hand,  supposing  the  maximum  of  solar 
spots  coincides  with  the  intensity  of  the  aurora 
borealis,  it  follows  that  the  two  forms  of  electric 
phenomena  are  complementary,  and  that  in  the 
years  in  which  there  are  many  storms  there  are  few 
auroras  boreales,  and  vice  versa.  It  is  not  proved 
that  this  is  the  result  of  a  direct  electric  influence 
between  the  sun  and  the  earth,  because  these  effects 
may  depend  upon  the  intensity  of  the  heat  which 
emanates  from  the  sun.  It  would  be  well  to  bare 
similar  comparisons  made  in  other  latitudes. 


HOW  TO  DRY  PLANTS. 

THE  following  instructions  for  drying  plants  are 
communicated  to  the  Gardener*'  Chronicl*,bj 
the  Bev.  Q.  Henslow  :— The  materials  required  are 
common  cartridge  paper,  thick  white  blotting  paper, 
cotton  wadding  ana  m  ill-board,  all  cut  to  the  same 
size.  The  plants  should  be  gathered  in  dry  weather, 
and  soon  after  the  flowers  open,  when  their  colours 
are  brightest.  Suocnlent  plants  (snch  as  daffodil, 
orchis  or  stonecrop),  should  be  put  into  scalding 
water,  with  the  exception  of  the  flowers,  for  » 
minute  or  two,  then  laid  on  a  cloth  to  dry- 
Arrange  the  specimens  and  papers  iu  the  follow- 
ing order :— Mill-board,  cartridge  paper,  wadding 
(split  open,  and  the  glazed  side  placed  next  to  the 
cartridge  paper),  blotting  paper;  the  specimens, 
having  small  pieces  of  wadding  placed  within  and 
around  the  flowers  to  draw  off  all  the  moisture  a« 
quickly  as  possible,  blotting  paper,  wadding  as 
before,  cartridge  paper,  mill-board.    When  the 
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specimens,  &c,  aro  thus  arranged,  heavy  weights 
should  be  put  on  them  ;  nl>out  301b.  the  firtt  day, 
601b.  afterwards.  Remove  them  from  under 
pressure,  in  a  day  or  two ;  carefully  take  away  all 
the  papers,  Ac,  except  the  blotting  papers  between 
whioh  the  specimens  are  placed  ;  put  these  in  a 
warm  air  to  dry,  whilst  the  removed  papers,  &c.,  are 
dried  in  the  sun,  or  by  the  fire.  When  dry  (but  not 
warm)  place  them  in  the  same  order  as  before ;  put 
ail  under  tho  heavier  pressure  for  a  few  days  when 
(if  not  succulent)  they  will  be  dry. 

Flowers  of  different  colours  require  different  treat- 
ment to  preserve  their  colours.  Blue  flowers  must 
be  dried  with  heat,  either  under  a  case  of  hot  Band 
before  a  fire,  with  a  hot  iron,  or  in  a  cool  oven. 
Red  flowers  aro  injured  by  heat ;  they  require  to 
Ic  washed  with  muriatic  acid,  diluted  in  spirits  of 
wine,  to  fix  the  colour.  One  part  of  acid  to  three 
parts  of  spirit  is  about  tho  proportion.  The  best 
brush  with  which  to  apply  this  mixture  is  the  head 
of  a  thistle  when  in  seed,  as  the  acid  destroys  a 
hair-pencil,  and  injures  whatever  it  touches  (except 
glass  or  china) :  therefore  it  should  be  used  with 
great  care.  Many  yellow  flowers  turn  green  even 
after  they  have  remained  yellow  some  weeks  ;  they 
must  therefore  be  dried  repeatedly  before  the  fire, 
and  again  after  thev  aro  mounted  on  paper,  and  kept 
in  a  dry  place.  Purple  flowers  reijuire  as  much 
care,  or  they  scon  turn  a  light  brown.  White 
flowers  turn  brown  if  handled  or  brushed  before 
they  are  dried. 

Daisies,  pansies,  and  some  other  flowers,  must  not 
be  removed  from  nnder  pressure  for  two  or  three 
days,  or  the  petals  will  curl  up.  As  all  dried  plants 
(ferns  excepted)  are  liable  to  be  infested  by  minute 
iaseots,  a  small  quantity  of  the  poison,  corrosive 
sublimate,  dissolved  in  spirits  of  wine,  should  be 
added  to  the  paste,  which  it  will  also  preserve  from 
nionld.  The  best  cement  for  fixing  the  specimens  on 
to  tbe  paper  or  cardboard  is  gum-paste.  It  is  com- 
posed of  thick  gum-water,  and  flour  mixed  in  warm 
water,  by  adding  the  two  together,  warm,  and  of  a 
consistency  that  will  run  off  the  hair  pencil. 
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SCIENTIFIC  SOCIETIES. 

ROYAL  ASTRONOMICAL  SOCIETY. 

THE  Society  met  at  eight  o'clock  on  Friday, 
May  12th;  William  Huygins,  Esq.,  D.C.L., 
president,  in  the  chair. 

Ninety-pine  presents  were  reported  as  having  been 
received  sinee  the  last  meeting.  Mr.  Rnnynrd  drew 
(special  attention  to  five  volumes  of  sun-spot 
drawings  which  had  been  presented  to  the  Society  by 
the  Rev.  Frederick  Howlett.  The  series  begins  on 
the  18th  of  July,  1859,  and  continues  up  to  the 
middle  of  1874.  The  drawings  have  been  made  with 
a3in.  telescope  by  Dollond.  On  snch  day  a  drawing 
of  the  whole  disc  is  given,  showing  the  position  of 
toe  spots,  as  well  as  beautifully-finished  enlarged 
drawings,  showing  the  detail  of  the  principal  spots 
and  groups.  Several  of  these  drawings  have  already 
been  engraved  in  the  "  Monthly  Notices,"  and  they 
will  form  a  valuable  addition  to  the  collection  of  sun- 
spot  M8S.  now  in  the  possession  of  the  Society. 

Mr.  Ranyard  also  drew  attention  to  the  "  Life  of 
Mim  Caroline  Herschel,"  a  copy  of  which,  hand- 
somely bound  in  russia,  has  been  presented  to  the 
Society  by  Lady  Herschel,  the  widow  of  the  late 
Sir  John  Herschel,  to  whom  many  of  the  letters  in 
toe  volume  are  addressed.  The  special  thanks  of 
'he  meeting  were  voted  to  Mr.  Howlett  and  Lady 
Herschel. 

Mr.  Dunkin  read  a  letter  from  Mr.  Birmingham, 
from  which  it  appeared  that  Lohrmann's  complete 
'nap  of  the  moon— of  which  only  four  sections  have 
been  hitherto  published — has  lately  been  engraved 
ly  Herr  Barth,  of  Leipzig,  under  the  supervision  of 
Dr.  Schmidt,  Director  of  tho  Athens  Observatory, 
who  has  contributed  n  descriptive  letterpress.  The 
map  is  3  feet  in  diameter. 

Dr.  Schmidt's  own  great  lunar  map,  of  6  French 
loet  in  diameter,  will  soon  be  issued  from  the  atelier 
of  the  Prussian  staff— the  Prussian  Government 
i  t!™8  P°rchased  >*•  H-  i»  the  result  of  34  years' 
abour,  containing  about  34,000  craters,  and  an 
equal  number  of  hills,  besides  over  350  rills  aud 
olber  objects. 

«^  n  Dunkin  said  :  I  have  received  a  paper  from 
u  ,Jjur°nara'  wmch  >9  called  "  A  Catalogue  of  Red 
I'ouole  Stars."  It  is  intended  to  include  only  such 
*Urs  as  aro  not  found  in  tho  revised  and  enlarged 
edition  of  "  Schjellerup's  Catalogue,"  and  may  be 
Matted  as  a  list  of  double  stars  situated  within 
i  Nwtn  Po,*>  where  one  of  the  components 

{'•'•beea  set  down  as  red.  Mr.  Burnham  remarks 
"J » short  preface  to  tho  catalogue  that  the  stars 
wwe  chiefly  been  inserted  on  the  authority  of  Sir 
•Kwi  Herschel,  whose  partiality  for  red  tints  has 
long  ago  been  remarked,  and  iu  some  cases  later 
rumination  by  other  observers  has  shown  the 
wa  to  be  much  less  decided  ;  but  ho  has  thought 
Mter  to  include  them  all. 

™2r-  Dunkin  read  a  paper  written  by  himself  on 
ine  Conjunction  of  Venn <  and  *  Geminornm  on 
*ogu»t  18th,  1876,"  when  there  will  be  an  excellent 


opportunity  for  making  micrometrical  measures 
between  the  planet  aud  the  star,  which  is  of  the  4th 
or  5th  magnitude.  No  doubt  n  series  of  measures 
made  in  both  hemispheres  would  bo  important.  Tho 
nearest  approach  would  be  seen  from  North  and 
South  America  a  little  before  sunrise,  when  measures 
could  without  difficulty  be  taken. 

Captain  Noble  rend  a  paper  entitled  "  Note  on  Dr. 
Rovston  Pigott's  Starlit  Transit  Eyepiece."  He 
had  fonud,  as  the  result  of  some  experiments  which 
he  had  made  with  one  of  the  eyepieces  which  had 
been  presented  to  him  by  Dr.  Royston  Pigott,  that 
the  mean  transit  of  a  star  over  the  five  Hues  ruled 
upon  the  silver  glass  surface  differs  some  0  3  or  0  4 
of  a  second  from  that  of  its  passage  over  (or  through) 
the  central  line,  so  that  if  one  were  referring  the 
place  of  one  star  to  another,  as  fonnd  with  his  eye- 
piece, one  might  be  7  or  8-lOths  of  a  second  out. 
He  thought,  therefore,  that  the  eyepiece  would  not  be 
of  value  in  cases  where  a  star  was  sufficiently  bright 
to  bear  the  illumination  of  the  wires  in  the  ordinary 
transit  field,  but  by  using  it  in  twilight  so  that  the 
lines  could  be  seen  on  the  general  illumination  of 
the  sky,  no  doubt  much  greater  accuracy  could  bo 
obtained  ;  but  under  such  cirenmstances,  however, 
illumination  was  not  wanted,  for  the  wires  of  tho 
ordinary  eyepiece  were  then  visible,  and  with  a 
small  star  a  transit  with  tho  ordinary  wires  was 
much  more  exact,  as  the  star  could  be  seen  coming 
up  to  the  wires,  and  with  Dr.  Pigott's  eyepiece, 
nnless  tho  star  was  a  large  one,  it  conld  not  be  seen 
through  the  silver  film.  A  notable  feature  of  the 
eyepiece  was  a  ghoat,  which  appeared  to  pass  in  the 
opposite  direction  to  the  star. 

A  paper  by  Mr.  Hind  was  then  read,  entitled  "On 
the  Second  or  Great  Comet,  1819."    The  comet  ap- 
pears to  have  been  discovered  on  the  1st  of  July, 
1819,  at  Berlin.    It  passed  its  perihelion  passage  on 
the  morning  of  June  28,  and  was  consequently 
already  receding  from  the  sun  when  it  first  attracted 
attention  in  Europe.    Olbers  calculated  the  ele- 
ments of  the  comet's  path,  and  communicated  them 
in  a  letter  to  Bode,  dated  the  27th  of  July,  and  in 
this  letter  he  announced  his  discovery  of  the  fact 
that  there  must  have  been  a  transit  of  the  comet 
across  the  sun's  disc  as  it  passed  its  ascending  node 
early  on  the  morning  of  June  the  26th,  and  two  days 
before  its  arrival  at  perihelion,  and  therefore,  while 
astronomers  were  ignorant   of  its  presence,  the 
comet,  according  to  his  calculation,  would  havo 
passed  within  a  minute  and  a  half  of  tho  sun's 
centre.    In  the  same  letter  Olbers  remarks  on  the 
interest  that  would  attach  to  any  examination  of 
the  spots  on  the  sun's  dise  that  might  happen  to 
have  been  made  during  the  time  of  the  transit. 
General  Von  Luidener,  of  Glatz,  in  consequence 
of  this  notice  reported  to  Bode  that  he  had  looked 
at  the  sun  at  5h  ,  6h.,  and  7h.  on  the  morning  of 
June  the  26th  with  a  -\\ t  achromatic  by  Ramsden, 
but  had  found  the  sun  to  bo  without  any  spots. 
This  statement  as  to  tho  invisibility  of  the  spots 
on  the  morning  of  the  26th  of  June  was,  however, 
contradicted  by  Schumacher,  at  Altona,  and  by 
Gruitheisen,  at  Muuich.     But  the  most  definite 
observations  were  those  of  Pnstorff,  of  Bucboltz, 
near  Frankfort,  whose  sun-spot  drawings  and  manu- 
scripts were  some  years  since  presented  to  the 
Astronomical  Society  by  Sir  John  Herschel.  Pas- 
torff  communicated  his  observation  to  the  Baron 
Zach  in  a  letter  dated  the  2">th  of  November,  1824, 
more  than  five  years  afterwards,  and  his  drawings 
show  a  nebulous  spot  with  a  bright  centre,  whose 
position  is  given  as  6'  10"  from  the  south-east  limb. 
Canon  Stark  also  professed  to  have  seen  the  comet 
at  Augsburg.    In  his  published  account  he  said 
that  he  had  seen  it  at  7Jh.  a.m.  on  June  tho  26th, 
as  a  remarkable  spot,  which  was  neither  like  an 
opening  nor  a  shallow,  and  in  which  there  was  no 
black  depth.    The  spot  was  not  well  defined,  and 
was  15'  25"  from  the  west  limb  of  the  Bun,  and 
11'  30"  from  the  north  limb.    Stark  adds,  that  at 
noon  —  his  second  usual  hour  for  observation — 
the  spot  was  no  longer  visible.    Mr.  Hind  had 
carefully  re-calculated  the  positions  of  the  comet, 
and  had  found  that  at  the  time  of  Stark's  obser- 
vation its  calculated  place  would  be  13  18"  from 
the  Bun's  eastern  limb,  and   14'  17"  from  its 
southern  limb,    which    position,   compared  with 
Stark's  observation  shows  a  difference  of  2f  49"  in 
declination.    At  the  time  of  Pastorff's  observation 
the  calculated  place  was  in  2'  32"  east  of  the  sun's 
centre,  and  6'  31"  north  of  the  sun's  centre,  which 
differs  widely  from  the  position  assigned  by  Pas- 
torff.    Mr.  Hind  remarked  that  it  seemed  very  im- 
probable that  a  comet  seen  in  projection  upon  the 
sun's  disc  should  present  the  nebulous  aspect  de- 
scribed by  Pastorff  or  Stark.    It  seemed  far  more 
likely  that  the  nucleus  only  would  be  observed. 

Mr.  Ranyard  said  that  he  thought  that  the 
Society  was  much  indebted  to  Mr.  Hind  for  having 
so  carefully  worked  up  the  evidence  on  this  subject. 
If  Pastorff's  observation  was  to  be  depended  upon 
we  should  be  forced  to  believe  that  the  nebulosity 
about  the  nucleus  of  the  comet  of  1819  was  of  much 
more  opaque  material  than  that  which  composes 
ordinary  comets,  and,  what  was  far  more  difficult  to 
understand,  the  nucleus  appears,  according  to  his 
drawing,  to  have  been  brighter  than  the  sun  itself. 


This  was,  of  course,  possible  to  conceive,  if  its 
brightness  was  caused  by  chemical  aotion,  but  if  its 
heat  were  derived  from  the  sun  it  appeared  to  be  a 
paradox  in  the  theory  of  energy.  He,  for  one, 
should  feel  glad  to  be  relieved  from  the  necessity  of 
believing  in  Pastorff's  observation. 

Mr.  Christie  read  a  note  entitled  "  On  the  Dis- 
placement of  Lines  in  the  Spectra  of  Stars."  He 
said  that  he  had  drawn  up  the  note  in  answer  to 
some  remarks  which  had  been  madoby  Padre  Secchi. 
It  would  be  seen  from  the  comparison  of  number* 
given  in  his  paper  that  his  results  were  by  no  means 
discordant  with  those  of  Dr.  Huggins,  and  the 
probable  error  for  most  of  tho  stars  did  not  amount 
to  more  than  3  or  4  miles  per  second.  They  had 
tested  their  instrument  upon  the  light  of  the  moon, 
which,  of  course,  onght  not  to  show  any  shift  of 
lines  due  to  motion  to  or  from  the  earth,  and  the 
greatest  motions  derivable  from  these  observations 
aid  not  amount  to  more  than  some  2  miles  per 
second. 

Mr.  Brett  described  to  the  meeting  some  observa- 
tions of  his  of  the  planet  Veuua.  He  thought  he 
had  detected  an  inequality  in  the  intensity  of  tbe 
light  reflected  from  the  planet's  surface,  which 
would  seem  to  indicate  that  there  was  something 
like  specular  reflection,  such  as  would  bo  duo  to  a 
molten  or  liquid  surface. 

Mr.  Lassell  said  that,  though  he  had  carefully 
looked  for  tho  appearanoe  described  by  Mr.  Brett, 
he  had  been  unable  to  detect  anything  of  the  kiud. 

The  meeting  adjourned  at  ten  o'clock  till  Friday, 
the  9th  of  June. 


ROYAL  MICROSCOPICAL  SOCIETY. 

A MEETING  of  this  society  was  hold  on  Mny 
3rd,  H.  C.  Sorby,  F.R.S.,  president,  in  the 
chair.  The  minutes  of  the  previous  mseting  having 
been  read  and  confirmed,  Mr.  Chas.  Brooke  pro- 
posed a  special  vote  of  thanks  to  the  president  for 
the  conversazione  given  by  him  on  the  21st  in  - 1.  A 
paper  was  read  by  Mr.  Blake  "  On  the  Occurreuce 
of  what  appeared  to  be  Foraminifcra  in  tho  Coral- 
line Oolites,"  and  specimens  were  exhibited  under 
tho  Society's  microscopes.  Mr.  James  Glaisher, 
F.R  S.,  communicated  a  paper  by  Dr.  Gayer,  de- 
scribing the  apparatus  employed  and  the  process 
adopted  by  him  in  India,  for  the  purpose  of  taking 
photo-micrographs  with  high  powers,  and  some 
beautiful  specimens  were  exhibited  in  the  room, 
and  subsequently  presented  to  the  Society.  A 
paper  by  Dr.  J.  J.  Woodward,  "On  the  Marking* 
of  the  Body-scale  of  the  English  Gnat  and  the 
American  Mosquito,"  was  read  by  the  secretary, 
and  was  also  illustrated  by  a  series  of  photo-micro- 
graphs. Some  notes  upon  the  same  subject,  by  Dr. 
Anthony,  were  also  read.  A  short  paper,  by  Mr. 
Stodder,  of  Boston,  U.S.,  "On  the  Identity  of 
Frustulia  Saxonica,  Navicula  Rhomboides,  and  N. 
Crassinervis,"  was  also  read  by  the  secretary.  Mr. 
Charles  Stewart  called  attention  to  a  curious  living 
organism,  exhibited  by  Mr.  Badcoek,  and  which 
tho  fellows  present  were  requested  to  examine  with 
a  view  to  its  identification.  Count  Castracane  was 
elected  an  honorary  fellow,  and  Mons.  Renard  and 
Dr.  William  Osier  fellows  of  the  Society. 


Petroleum  in  Gallicia.— Wo  glean  the  following 
data  from  an  aceor.nt  published  on  the  subject  in 
the  Journal  Officii  I :— On  the  north  and  north- 
eastern slopes  of  the  Carpathian  chain  there  exists 
a  series  of  strata  of  argillaceous  schist  or  clay-slate, 
which,  at  many  points,  manifest  themselves  aa  oil- 
conductors.  There  are  three  principal  groups  of 
these  on  an  extent  of  about  185  miles  English  in 
length  und  14  ditto  in  breadth  ;  the  first  begins  at 
Kluzany  and  ends  at  Librantow,  Western  Gallicia ; 
the  second  stretches  out  from  New  Sandeacx  to 
Jaslo,  Central  Gallicia ;  the  third  from  tho  circle  of 
Jambow  to  Drohobyez  and  Boryslaw.  Opinions  are 
divided  as  to  tbe  origin  of  the  discovery  of  petro- 
leum (called  naphtha  and  ropa  by  the  people)  in 
those  parts.  The  volatile  ingredients  of  the  oil 
pass  through  tho  crevices  of  strata  of  decomposed 
coal,  which  are  most  abundant  in  those  sections  of 
the  mountain-chain  that  have  been  exposed  to  the 
strongest  convulsions.  The  preseuce  of  petroleum  is 
also  manifested  by  atmospheric  signs,  such  as  gaseous 
emanations  floating  intheair.  The  wells  have  a  depth 
that  sometimes  renders  the  work  of  extraction  both 
difficult  and  dangerous  :  continual  ventilation  is  a 
necessity ;  but,  on  the  other  hand,  the  most 
abundant  streams  of  water  and  gas  aro  always 
followed  by  a  richer  crop  of  ail.  In  shallow  wells 
not  exposed  to  the  pressure  of  water  and  currents 
of  gas  nothing  but  thick  pctrolenm,  tar,  bitumen, 
or  mineral  wax  is  generally  found.  The  machinery 
used  for  extraction  is  still  very  defective.  Springs 
of  iodised  and  sulphuretted  water  are  frequent  in 
the  oil  districts.  The  purity  of  the  oil  increases 
with  the  time  during  which  the  well  has  been 
worked.  The  first  attempts  to  extract  petroleum 
date  as  far  back  as  fifteen  years.  Tho  present  wells 
have  a  depth  varying  between  40  aud  50  fathoms ; 
there  are  also  mere  round  holes  that  are  emptied  by 
hand-pumps  twice  n  day  ;  and  the  total  quantity  of 
oil  obtained  amounts  to  fifty  millions  of  kilo- 
grammes per  annum.   The  larger  proportion  of  the 
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SCIENTIFIC  NEWS. 

THE  list  of  "conferences  "  to  be  held  in  the 
room  set  apart  for  the  purpose  at  the 
Exhibition  of  Scientific  Apparatus  is  a  very 
unsatisfactory  production  at  the  time  of 
writing.  The  names  given  as  of  lecturers  is  de- 
ceptive, because  many  of  the  distinguished 
men  who  have  merely  consented  to  "take 
part"  in  the  conferences  are  enumerated  in 
company  with  those  who  have  promised  to  give 
addresses.  To-day  (May  19)  Prof.  Tyndall  is 
announced  to  give  a  lecture  on  the  "Reflexion 
of  Sound,"  Prof.  Adams  on  "  Wheatstone's 
Researches,"  Prof.  Guthrie  on  "Heat,"  and 
Mr.  De  La  Rue  on  "Astronomical  Photo- 
graphy." On  the  22nd  and  25th  the  confe- 
rences will  be  in  connection  with  pure  and 
applied  mathematics,  and  the  various  subjects 
coming  under  the  head  of  mechanics,  in  which 
General  Morin,  Sir  Joseph  Whitworth,  Prof. 
Kennedy,  Prof.  Sir  W.  Thomson,  amongst 
others,  have  promised  to  lecture  on  Ventila- 
tion, Linear  Measurement,  Kinematics,  Elec- 
trical Measurement,  <fcc.  On  May  2-1  Prof. 
Clerk  Maxwell.  Prof.  Andrews,  and  M.  Tresca 
will  lecture  on  the  "  Molecular  Constitution 
of  Matter ;"  while  Mr.  De  La  Rue  and  Prof. 
Carey  Poster  will  speak  about  electric  bat- 
teries and  galvanometers,  voltameters  fall- 
ing to  the  share  of  t!ie  Baron  Von  Wrangle. 
The  Gramme  Machine,  which  is  placed  along 
with  Kostenbein's  type-composing  machine  in 
the  same  section  as  the  astronomical  instru- 
ments, will  be  described  by  M.  Viandel.  On 
the  23rd  another  chemical  conference  will 
take  place,  at  which,  possibly,  M.  Fremy  will 
lecture  upon  the  "  Preservation  of  Animal 
Food,"  and  Prof*.  Roscoe  and  Guthrie  will 
take  up  respectively  "  Vanadium "  and  the 
"  Cryohydratea."  The  conferences  on  Biology 
will  take  place  on  May  2G  and  29,  and  Profs. 
Donders,  Hering,  Crum-Brown,  Marey,  Michael 
Foster,  Howe,  Thiselton  Dyer,  and  M'Ken- 
drick,  with  Messrs.  Liebreich,  Pritchard,  Mosso, 
and  others,  will  explain  the  apparatus  and  give 
short  lectures.  Physical  Geography,  Geology, 
Mineralogy,  and  Meteorology  will  be  considered 
on  May  30,  and  June  1,  2,  by  Prof.  Roscoe,  Mr. 
R.  H.  Scott,  Mr.  John  Evans,  F.R.S.,  Mr.  G.  J. 
Symons,  Dr.  Mann,  Lieut.  Cameron,  Mr. 
Clements  Walker,  Prof.  Wyvile  Thomson,  M. 
Daubree,  Prof.  Ramsay,  Baron  Von  Etting- 
hausen,  M.  des  Cloiseaux,  and  the  Rev. 
Nicholas  Brady.  Admission  to  these  confe- 
rences is  "free"  so  long  as  there  is  room,  but 
wo  gather  that  tickets  have  been  issued  to 
privileged  persons,  to  whom  and  by  whose 
authority  is  not  stated.  Seeing,  however,  that 
every  taxpayer  pays  his  share  towards  this 
Exhibition,  the  rule  should  have  been — no 
tickets  :  first  come,  first  served.  As  the  con- 
ference-room happens  to  be  a  small  one,  and 
the  meetings  are  held  while  the  Exhibition  is 
still  a  novelty,  outsiders  will  experience  a  diffi- 
culty in  obtaining  a  place. 

Among  the  new  exhibits  in  the  section  of 
Measurement  is  a  regulator  clock  fitted  with 
the  patented  gravity  escapement  of  Mr. 
Higham.  The  escape  wheel  carries  two  sets  of 
teeth,  one  longer  than  the  other,  but  the  shorter 
set  alone  is  used,  except  in  the  case  of  accident, 
when  the  longer  set  come  into  play.  The  action 
cannot  trip  or  slip  teeth,  and  irregularity  is 
said  to  be  entirely  prevented.  The  escapement 
has  only  recently  been  patented,  and  will  doubt- 
less interest  our  clock -making  readers. 

The  residence  of  Mr.  St.  George  Mivart, 
F.R.S.,  at  Wilmshurst,  near  Uckfield,  is  illus- 
trated in  the  Building  News  of  to-day. 

At  the  Society  of  Arts  last  week  Mr.  E.  H. 
Leveaux  gave  an  account  of  his  experiments 
with  springs  as  a  motive  power  for  tramway 
cars.  We  gave  an  account  of  the  invention 
some  time  ago,  and  Mr.  Leveaux  does  not 
appear  to  be  any  further  advanced,  although 
we  understand  that  a  car  has  been  completed 
and  is  about  to  be  shipped  to  Antwerp.  The 
chairman,  Mr.  Chadwick,  evidently  regarded 
Mr.  Leveaux's  spring-propolled  tramcar  as  a 
great  novelty,  and  in  the  course  of  the  discus- 
sion he  said  that  Sir  Joseph  Whitworth,  who 
was  present,  had  expressea  an  opinion  that  the 
spring  power  would  be  "the  thing."  Since 
bis  earlier  experiments  Mr.  Leveaux  has,  by 


indefatigable  perseverance,  induced  the  spring- 
makers  to  astonish  themselves  at  their  produc- 
tions. A  band  of  steel  has  been  rolled  which, 
when  tempered  into  a  spring,  will  give  a 
draught  of  3,0001b.  A  year  ago  a  band  of  steel 
184ft.  long,  and  4!n.  wide,  17  B.  W.  G.,  had 
been  rolled,  and  that  is  nearly  four  times  as 
long  as  the  springs  in  use  on  the  car  which  is 
being  completed.  These  latter  developed  a 
power  of  11,3121b.  The  paper  was  ably  criti- 
cised, and,  whatever  may  be  the  practical  suc- 
cess of  the  springs  as  a  motive  power,  it  is 
obvious  that  they  require  more  power  to  wind 
them  up  than  they  will  afterwards  give  up,  and 
as  the  friction  must  be  enormous  the  waste  of 
power  will  be  great. 

A  trial  of  the  Woodbury  steam  tramway  car 
took  place  in  Philadelphia  last  month,  with 
results  so  satisfactory  that  the  various  autho- 
rities will  doubtless  grant  permission  for  its  use 
in  the  public  streets.  The  car  will  bo  employed 
in  the  Centennial  grounds.  The  Woodbury 
steam  car  is  noiseless,  the  smoke  and  Bteam 
being  consumed  by  exhaust  pipes. 

On  Tuesday  lost  week  the  engine  of  a 
Metropolitan  District  train  about  to  start  from 
the  Mansion  House  blew  the  top  of  its  "  dome  " 
away,  fortunately  without  causing  any  personal 
injuries. 

The  Swiss  Government  propose  to  inaugu- 
rate an  international  railway  conference  to 
meet  periodically.  The  first  will  bo  held  at 
Berne  next  August,  and  will  deal  chiefly  with  the 
responsibility  of  the  companies  in  the  transport 
of  luggage  and  goods. 

The  French  are  not  contented  with  their 
large  silver-on-glass  reflector,  but  have  entered 
into  a  contract  for  a  refractor  with  a  focal 
length  of  about  17  metres.  It  is  to  be  com- 
pleted in  two  years,  and  the  maker,  M.  Eichers, 
is  to  receive  .£8,400. 

A  course  of  four  lectures,  free  to  the  public, 
and  illustrated  by  means  of  the  electric  light, 
will  be  delivered  at  6  p.m.  on  the  ovenings  of 
May  22nd,  23rd,  24th,  and  26th  in  the  theatre 
of  Gresham  College,  Basinghall-street,  by  the 
Rev.  E.  Ledger,  M.A.,  F.R.A.S.,  Gresham  Pro- 
fessor of  Astronomy,  upon  Star  Clusters  and 
Nebulas,  and  the  revelations  of  the  spectro- 
scope with  regard  to  the  twinkling  of  the 
stars  and  the  nature  of  the  light  of  the  Stars 
and  Nebul®.  Would  it  not  be  a  great  advan- 
tage to  many — in  fact,  to  the  majority  of 
listeners — if  these  lectures  were  given  at  8 
instead  of  6  o'clock  ? 

We  are  glad  to  hear  that  Mr.  R.  A.  Proctor, 
after  a  triumphant  lecturing  tour  in  America, 
and  a  satisfactory  voyage  across  the  Atlantic, 
has  arrived  in  England. 

We  have  formerly  referred  to  the  interesting 
series  of  researches  in  which  M.  Becquerel  has 
been  engaged  on  electro-'capillary  action,  that 
form  ot  electric  action  which  occurs— e.g., 
where  two  liquids  come  in  contact  through 
a  porous  diaphragm,  or  a  cracked  tube. 
He  had  always  operated  with  very  concen- 
trated liquids,  but  recently,  having  used 
dilute  solutions,  he  finds  that  the  electro- 
motive force  increases  with  the  duration 
of  contact.  It  increases  at  first  rapidly,  then 
more  slowly,  and  reaches  a  maximum,  after 
which  it  decreases.  (In  general,  the  two  sub- 
stances used  were  potassium  and  aH  acid.) 
Changing  the  diaphragm  for  a  fresh  one,  when 
the  force  was  at  its  maximum,  brought  the 
latter  down.  Substituting  fresh  liquids  did 
not  affect  the  maximum  force.  Rubbing  the 
membrane  with  a  glass  rod  diminished  the 
force.  M.  Becquerel  thinks,  then,  that  the 
action  consists  of  a  condensation  of  acid  and 
alkaline  particles  on  the  faces  of  the  diaphragm, 
and  this  effect,  increasing  the  concentration  of 
the  liquids  at  the  points  of  contact,  results  in 
an  increase  of  the  electromotive  force.  This 
condensation  of  solutions  or  substances  con- 
tained in  them  in  capillary  spaces  is  analogous 
to  the  condensation  of  gases  in  porous  bodies. 
Laplace,  in  his  theory  of  capillary  tubes,  sup- 
poses the  liquids  adhering  to  the  walls  to  have 
a  greater  density  than  parts  at  a  certain  dis- 
tance. The  phenomena  in  question  have  some 
important  bearings,  especially  on  physiology. 

A  writer  in  the  Deutsche  Industrie  Zeitung,  in 
view  of  the  fact  that  Germany  is  being 


distanced  in  the  race  of  industries  by  foreigt 
competitors,  laments  that  the  national  bent 
towards  speculation  and  idealism  is  not  kepi 
under  proper  restraint,  and  subordinated  t<- 
practical  ends.  The  working  of  a  specialty,  ii 
which  the  Americans  especially  excel,  is  an  an 
still  in  its  infancy  in  Germany.  The  confining 
of  attention  to  one  and  the  same  work,  so  *su 
make  it  as  perfect  and  productive  as  possible, 
is  thought  mentally  fatal.  To  take  the  manu- 
facture of  machine  tools,  anything  good  in  thi? 
line  has  to  be  got  from  England  or  America 
for,  in  the  German  works,  a  variety  of  othei 
things  has  been  undertaken  (steam-engine*, 
ifcc,  as  the  demand  might  be),  and  the  work- 
man would  be  to-day  at  this  piece  of  work,  to- 
morrow at  that.  So  with  wool  machinery: 
instead  of  giving  undivided  attention  to  it 
there  would  be  manufactured  in  the  same 
place,  with  the  delicate  parts  of  spinning 
machines  the  heavy'  pieces  required  for  blow, 
ing  machines  or  locomotives.  The  numbei 
of  houses  (such  as  those  of  Zimmerman,  in 
Chemnitz,  and  Haarmann,  in  Berlin)  which 
work  specialties,  is  still  but  small. 

Among  improvements  lately  introduced  into 
their  manufacture  of  coal  gas  at  Dessau  bj 
the  German  Continental  Gas  Company,  are  the 
following :— First,  the  heating  of  the  retorts 
with  carbonic  oxide  gas,  generated  in  special 
furnaces  and  admitted  to  the  floor  of  the  re- 
tort furnace  by  a  series  of  apertures.  Thu 
effects  economy  in  fuel,  and  dispenses  largely 
with  the  special  skill  and  attention  of  firemen. 
Further,  the  newest  English  scrubber  arrange- 
ment for  removal  of  ammonia,  and  Hill's  pro- 
cess for  removal  of  carbonic  acid  have  been 
introduced  (the  latter  for  the  first  time  on  the 
Continent).  Lastly,  it  has  been  decided  to  in- 
troduce the  Giraud  rheometer  for  automatic 
regulation  of  street  gas-flames  to  all  the  estab- 
lishments of  the  company,  a  three  years'  trial 
of  it  having  fully  proved  its  reliability  and 
fitness  under  all  climatic  conditions. 

In  a  monograph  by  Dr.  He  is,  recently  pub- 
lished in  Miinstor,  observations  of  the  zodiacal 
light  during  the  29  years,  1847 — 1875,  are 
recorded  (those  by  the  author  himself  reach- 
ing the  number  of  287;  and  those  by  M. 
Weber,  in  Peckeloh,  being  an  important  part 
of  the  remainder).  He  arrives  at  the  result, 
that  in  Monster,  with  exception  of  only  three 
pentadB,  the  zodiacal  light  is  observed  tk 
whole  way  through,  and  even  at  the  time  of 
summer  solstice.  The  evening  observation* 
fall  mostly  in  the  time  from  beginning  of 
December  to  beginning  of  May,  the  morning 
ones  in  the  time  from  middle  of  September  to 
beginning  of  January.  The  maximum  of  the 
former  is  in  the  beginning  of  April,  that  of  the 
latter  after  the  middle  of  December.  The 
reason  of  the  unequal  frequency  lies,  it  « 
known,  in  the  unequal  inclination  of  th* 
ecliptic  to  the  horizon.  Dr.  Heis's  ob6en»- 
tions  as  to  the  position  of  the  point  of  thj 
zodiacal  light  agree  closely  with  those  « 
Cassini  some  180  years  before.  The  pheno- 
menon has  sometimes  been  observed  as  » 
bright  cone-shaped  light  with  a  faint  nebulool 
envelope ;  a  pupil  of  Dr.  Heis  once  saw  it  thai 
in  1873,  on  a  sea  voyage ;  he  also  obserred, 
especially  in  the  tropics,  an  inner  and  an  out* 
cone,  the  former  being  about  double  thj 
brightness  of  the  milky  way  in  its  brighter 
part.  Dr.  Heis  thinks  the  zodiacal  light  i«  M 
be  regarded  as  a  nebulous  ring  ab>ut  thj 
earth;  whether  there  be  such  a  ring. 
whether  it  be  without  or  within  the  moon'* 
orbit  might  be  determined  from  simultaneous 
observations  made  at  various  points  in  th^ 
northern  and  southern  hemispheres. 

A  case  of  adulteration  of  sugar,  recentlf 
tried  at  Marseilles,  has  excited  a  good  deal  of, 
attention  there.  Fraud  of  the  kind  had  Ion* 
been  suspected  by  the  customs  official*.  m* 
the  cargo  of  sugar  in  the  present  cas«  *»* 
from  Reunion.  The  Reunion  sugars,  of  broflj 
hue,  are  very  rich  in  saccharine  matter,  ana 
well  suited  for  mixture.  It  was  at  first  though* 
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granular  fracture,  so  that  it  makes  a  very  good 
imitation  of  BUgar;  the  sand  was  added  to 
make  up  the  weight. 

The  production  of  sugar  in  France  has  been 
graally  on  the  increase  in  recent  years.  From 
an  interesting  paper  on  the  subject  in  the 
JWUfin  de  la  Soctetd  d' Encouragement,  we  learn 
that  13  years  ago,  tho  amount  produced  was 
150  millions  of  kilogrammes.  This  year  (1876- 
76)  it  has  reached  the  figure  of  500  millions. 
This  is  due  to  the  abundance  of  beets.  The 
production  has  accordingly  more  than 
tripled  in  the  short  period  named ;  it  is  now 
nearly  half  of  the  entire  production  of  Europe, 
which,  last  year,  was  1.054,000  tons.  The  con- 
sumption has  not  increased  nearly  so  fast ;  it 
•as  some  202  million  kilogrammes  in  1858  ; 
hat  year  it  was  209  millions,  a  little  more  than 
half  the  quantity  produced.  The  consumption 
per  head  of  the  population  in  France  is  about 
8  kilogrammes,  whereas  in  England  it  in  16 
kilogrammes. 

The  interesting  group  of  the  Pleiades  has 
recently  been  the  subject  of  a  series  of  careful 
measurements  and  observations  by  M.  Wolf,  of 
the  Paris  Observatory.  He  has  determined  the 
exact  positions  of  all  the  stars  that  are  visible 
with  an  objective  of  31mm.  aperture.  Of  the 
eight  principal  stars  of  the  group,  Merope  and 
Atlas  must  certainly  be  considered  variable : 
Mala  appears  also  to  have  increased  in  size 
once  the  observations  of  Piazzi  and  Besael. 
M.  Wolf  also  finds  that  the  remarkable  nebula 
about  Merope  is  variable  within  a  short  period. 
Comparing  the  differences  between  Bessel's 
measurements  of  the  53  principal  stars,  and 
his  own,  M.  Wolf  concludes  that  the  Pleiades  are 
a  group  the  members  of  which  are  physically 
connected  with  one  another  ;  further,  it  seems 
that  there  is  in  the  group  a  relative  displace- 
ment of  the  stars,  carrying  the  greater  portion 
of  them  in  a  direct  ion  contrary  to  their  diurnal 
motion,  and  slightly  diminishing  their  polar 
aatanee.  M.  Wolf  hopes  that  his  two  years 
of  observation  may  serve  as  a  certain  base 
which  may  af  terwards  be  utilised  for  determin- 
ing the  proper  motion  of  the  constituents  that 
u  observable  in  the  Pleiades  group. 

A  helioscope  recently  devised  by  M.  Merz 
(of  which  an  account  appears  in  the  Reportorium 
fitjkptrimental  Phyttik),  is  an  instrument  for 
observing  the  sun's  surface,  without  requiring 
to  use  coloured  glosses.  Tim  is  accomplished 
by  means  of  a  polarisation  apparatus  which  is 
nuerted  between  the  object-glass  and  eyepiece 
of  the  telescope — quite  near  the  latter.  A 
perfectly  white  image  of  the  sun  is  obtained, 
*nd  its  brightness  can  be  regulated,  according 
to the  condition  of  the  air,  by  simply  turning 
a  part  of  the  frame,  without  requiring  to 
T©  one's  eye  from  the  eyepiece. 


LETTERS  TO  THE  EDITOR. 


[JP#  do  not  hold  ourtohtt  rteponaihlt  tor  the  opinions  of 
our  corrtepondrnt*.  TJi*  Editor  ruuitotjtilly  rtmutU  that  all 
communication*  should  bt  drawn  up  as  briefly  at  poaAU.  ] 

.4 11  eommwlcaticmi  thould  U  addrtaed  to  the  Editor  of  tho 
Ekoi.ish  Mkcmakic.  81,  Tavislock-otrtot,  OooonCaardon, 
W.C. 

AU  Cherruot  and  Port-o/U*  Orders  to  bt  mod*  payable  to 

J.  PA88MOBC  Bow  AIDS. 

•«•  In  order  to  facilitate  rtfortnot,  CerrupondenU,  vhen 
eptakyng  of  any  LeKer  pnoiauMy  inserted,  will  oblige  by 
mentioning  the  number  of  tho  Loiter,  at  imU  at  the  poet  on 
which  it  apptart. 

"  I  would  have  everyone  write  what  he  knows,  and  at 
much  a*  he  knows,  but  no  more :  and  that  not  ia  this 
only,  but  In  all  othsr  imbjeets  \  For  such  a  person  may 
have  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  or  sni-n  a  fountain,  that  as  to 
othor  things,  knows  no  more  than  what  every  body  dues, 
and  yet,  to  keep  a  clutter  with  thin  little  pittance  of  his, 
will  undertake  to  write  the  whole  bod y  of  pbysioks  t  a  vice, 
from  whence  groat  inconvenience*  derive  their  original." 
— Monlaigne't  Bteayt. 


The  81-ton  Gun.— It  is  not  unlikely  that  the 
l-ton  imu  mny  finish  its  trials  as  a  16in  pin,  with 
uffi  w  eQ.amDer.of  !«'«>.  or  Miii.  diameter,  the 
jttort  experiences  in  artillory  being  generally  in 
jWOttr  of  increasing  the  interior  of  the  bore  at  the 
FJJJ*,  so  iib  to  shorten  tho  carlridiro,  and  thus 
JMTease  the  charge  without  taking  up  any  oddi- 
™Bal  Itngtb.  There  will  probably  be  several  more 
gn»s  Of  experiments  lx-foro  the  gun  is  taken  to 
aooetoirynoss.  which  will  consequently  be  deferred 
W  some  months  longer.  Until  tho  conclusion  of 
■■J  experiments  tho  calibre  of  the  four  ttl- ton  guns 
w  the  turrets  of  the  Inflexible  cannot  be  deter- 
mined ;  but  the  Inflexible  will  not  be  ready  to  receive 
o«r  gun»  for  many  months  to  como. 

ka?*Ti°5'~Twenty  'ufferout  of  paving  have 

irT»  m  Pu,"s  ;  wooJ  PaviutT  has  been  judged, 
w  mtumcn  paving  there  is  room  for  improvement, 

da»  D0^  F  jin<£  by  l"e  iron  is  to  1,0  tri,;(l  in  ft  few 
*V».  A  lied  of  mortar  is  first  laid  down,  which  is 

EZvl  I  ?i  atr0D»'  1&yer  of  nsPbalt ;  it  is  in  this 
S<V  lh"  the  iron  cakes,  which  are  about  rein. 
"»«.  are  set.    These  cakes,  it  appears,  preserve  the 

«inn0|feU7ky  of  tho  bitll,I,on-  ftu,»  Prevent  its  depros- 
^°Vaad, render  the  asphalt  less  slippery  for 
J"**8-  This  pavement  will  cent  more,  assuredly, 
than,-  co™PrwW!d  asphalt,  but  it  is  estimated 
JlJ*"*"*  mode  of  paving  will  save  SO  j>er  cent,  upon 
Tho  Pjln.nK  expenses,  which  are  verv  considerable. 
SB  desired  is  to  avoid,  by  the  adoption  of  this 
Jt;  ,ot  pavement,  the  depressions  in  rouds  over 
JaaL1  '7ettt-<leftl  of  tnUl'c  Pasbea.  To  attuin  this. 
.  Uot  ouffiee  to  pour  bitumen  upon  a  well-pre- 
g"»j[fonnd  lightly  covered  with  a  coat  of  lime : 
oM  ""lHt»noe  of  the  ground  should  equal  that  of  an 
jJJjMfAunised  bank  ;  and  a  very  thick  bed  of 
r~™J, ,  which  should  be  very  homogeneous,  should 
«»o  before  the  asphalt  is. 


e  ORIONIS,  3-INCH  TELESCOPES,  AND 
MIRACULOUS  VI8ION  GENERALLY — 
THE   ROYAL   ALBERT    HALL,   Sto. — 
FINDING   URANUS  — STAR  DOUBLE 
TO  NAKED    EYE  — LARGE  DOUBLE 
STARS  IN  "PROCTOR'S   ATLAS  "—A 
JUDGE   DE  JURE  — VENUS  — LUNAR 
OCCULTATION8  AND  IRRADIATION 
—  THE    DARK    LIMB     OF    VENUS  — 
POWERS   FOR  A   21-INCH  OBJECT- 
GLASS  —  THE    SOLAR   PARALLAX  — 
THE    MIDNIGHT   SUN  —  0  ORIONIS  — 
B.A.C.  4902  AND  2  SERPENTIS. 
[10921.]— It  would  be  desirable,  I  think,  in  the 
interest  of  scientific  truth,  that  **  T.  E.  E."  (letter 
10819,  p.  198)  should  supplement  his  bald  statement 
that  ho  finds  "  two  nights  on  which  "  he  "  certainly 
glimpsed  the  5th  star"  in  6  Ononis  this  year,  by 
some  details  as  to  the  actual  working  aperture  of  his 
object-glass,  the  power  or  powers  employed,  Ac  ; 
and  should  tell  us  whether  his  telescope  is  one  of  the 
advertised  Five-Pounders  or  not.    It  might  not  be 
uninteresting  to  learn,  moreover,  whether  he  has 
any  sketch  or  eograving  of  the  whole  asterism  in  his 
possession,  whence  ho  may  have  derived  his  know- 
ledge of  the  position  of  the  minute  comes.  I 
earnestly  and  explicitly  disclaim  the  very  slightest 
intention  of  hinting  at  anything  but  the  most  abso- 
lute bona  fides  on  the  part  of  your  correspondent ; 
but  an  extended  experience  has  convinced  me  that 
the  sources  of  fallacy  in  these  quasi-miraculous 
observations  are  by  no  means  few.    Seeing  is  not 
always  believing  (or  Hermann  aud  Dr.  Lynn  might 
retire  into  private  life,  and  Buatier  becomeinsolvent), 
and  rigid  cross-examination  will  occasionally  con- 
vince even  an  observer  himself  that  a  phenomenon 
had  no  existence  save  in  his  own  sensoriuin. 

The  words,  by  the  bye,  which  I  have  just  written 
suggest  to  me  that  I  find  it  impossible  to  indorse  tho 
dictum  of  my  confrere,  "E.  G.  L."  (letter  10818, 
p.  197),  that  "it  really  seems  that  there  has  not" 
been  any  mistake  about  the  observations  of  the 
Satellites  of  Uranus  with  a  4  Sin.  refractor  by  a 
gentleman  in  Ireland.  I  should  like  to  have  Mr. 
Ward  in  the  witness-box — very  much  indeed. 

Inasmuch  as  "W.  B."  heads  his  luttcr  ("10873. 
p.  202)  on  the  Royal  Albert  Hall  "  To  '  F.R.A.S.'  " 
it  becomes  incumbent  on  me  to  notice  it ;  albeit  any- 
thing like  an  exhaustive,  or  even  satisfactory,  reply 
to  it  here  is,  aud  must  be.  impracticable.  The  story 
of  the  inception  of  the  South  Keusington  scheme, 
and  the  rise  of  the  present  gigantic  establishment 
out  of  the  old  "  Broinpton  Boilers,"  will  probably 
be  one  day  told  ;  but  many  reasons  exiat  why  sucn 
narration  cannot  be  given  now.  nor  in  this  form. 
Suffice  it  to  say  that  South  Kensington  has,  ab 
initio,  boon  a  practically  close  corporation,  the  offices 
and  appointments  in  connection  with  it  being  at  the 
disposal  of  a  perfectly  well-known  clique.  It  is 
needless  to  advert  here  to  the  notorious  attempts 
which  have  been  mode  to  get  all  that  is  popularly 
attractive  in  the  British  Museum  transferred  bodily 
to  tho  overgrown  collection  at  Brompton,  nor  to 
the  reasons  which  have  prompted  these  efforts. 
There  is  an  annual  vote  takeu  iu  tho  lump  for  the 
Science  and  Art  Department,  aud  this  is  expended  as 
it  pleoseth  the  ruling  spirits,  without,  so  for  as  I 
have  been  able  to  ascertain,  ouy  inquiry  ever  being 
mode  in  the  House  as  to  the  details.  Hence 
such  appointments  as  those  in  connection  with  the 
forthcoming  opticians'  show  are  made  with  perfect 
impunity ;  the  duty  of  the  public  being  merely  to 
piy.  I  am  not  iu  the  least  concerned  to  deny  that 
bouth  Kensington  has  done  good,  even  if  it-,  essays 
in  this  direction  have  had  their  origin  in  a  feeling  on 
tho  part  of  the  managers  that  they  were  saying  one 
word  for  the  public  and  two  for  themselves.  Any- 
thing which  tend*  to  refine  aud  humanise  tho  popu- 
lace, aud  to  wean  them  from  the  public-house,  must 

.1  „  „  jx  Mi — it  :i  1   ■•!»»,. 


(miscalled  in  hideous  mockery  "  International  Exhi- 
bitions,") which  were  held  in  the  South  Kensington 
(until  they  died  of  sheer  inanition),  wholly  and  solely 
to  give  some  raison  d'etre  for  certain  offices  in  con- 
nection with  the  affair  r  Can  or  does  he  place  toy 
bears  tumbling  heels  over  bead,  electro-gilding 
thimbles,  and  making  lollilops,  among  "  the  most 
active  means  in  the  present  day  of  civilising  the 
masses  "  i  I  And  with  regard  to  the  coming  snow, 
to  whom  did  it  suddenly  occur  that  telescopes  and 
microscopes  would  afford  a  change  from  cotton- 
spinning  and  drain-pipes  ?  When  I  read  (in  one  of 
those  anonymous  puffs  which  might  almost  seem  to 
result  from  the  combined  efforts  of  Messrs.  Hollo- 
way,  S.  A.  Allen,  and  the  proprietor  of  the  "  Eclipse 
Sauce")  that  "  the  utmost  efforts  of  Mr.  Cunliffe 
Owen  (the director  of  the  South  Kensington  Museum), 
Mr.  Norman  Lookyer,  and  his  able  assistants  have 
been  required  to  classify  and  arrange  a  collection 
which  already  numbers  some  six  thousand  object* ;" 
can  I,  or  any  human  being  who  has  the  smallest 
knowledge  of  the  scientific  work],  fail  to  see  what  it 
all  means  ?  We  may  well  have  another  penny  added 
to  the  income  tax  if  twenty-five  thousand  pounds 
are  to  be  taken  out  of  the  National  Exchequer  in 
order  that  "  Mr.  Norman  Lockyer  and  his  able 
assistants  "  may  have  berths  created  expressly  for 
them,  and  puff  themselves  (vicariously,  or  other- 
wise) in  view  of  something  better  "  turning  up." 

"  It  may  be  "  (as  sayB  1  W.  B.")  "  that  Mr.  Cole 
is  rough  and  ready,"  or,  for  aught  I  know,  or  care, 
he  may  be  smooth  and  unprepared.  I  never  saw 
the  man  in  my  life,  and  all  I  know  of  him  is  in  bis 
capacity  as  the  quondam  chief  of  the  establishment 
under  discussion.  As,  however,  for  "  he  and  bis 
coadjutors"  being  "the  right  men  in  the  right 
place,"  I  would  ask  leave  to  say,  with  Terence, 
'Quot  homines,  tot  sentential."  A  word  in  con- 
clusion as  to  the  Royal  Albert  Hall,  with  reference 
to  what  I  said  concerning  which,  in  letter  1078  (p. 
146),  I  have  not  one  word  to  withdraw,  explain, 
modify,  or  retract-  I  do  think  that  the  connection 
of  the  words,  "Science  and  Art,"  with  such  an 
arrantly  snobbish  institution  is  most  earnestly  to 
be  deprecated,  aud — deprecation  failing — to  be  con- 
demned in  the  plainest  English  at  every  one's  dis- 
posal. Inasmuch  as  the  "  Hall "  has  (in  one  sense) 
"  nothing  to  do  with  South  Kensington  " — oa  under- 
stood by  "  W.  B." — he  will  not  resent  my  saying 
that  it  was  built  by  the  subscriptions  of  a  set  of 
hangers-on  to  the  toil  of  the  aristocracy,  who  thought 
(as  I  said  in  my  previous  letter)  that  it  would  bo 
"genteel"  to  have  their  boxes  aud  stalls  whence 
they  might  hear  a  Royal  Duke  fiddle,  and  see  the 
younger  son  of  a  peer  conduct  an  orchestra.  More- 
over, there  was  a  sedulously-fostered  impression 
that  this  precious  affair  was  viewed  with  favonr  in  a 
very  High  Quarter  indeed  ;  and  the  British  moneyed 
snob  saw  in  this  a  vague  but  fascinating  perspective 
prospect  of  personal  honour  and  glory.  It  is  col- 
lapsing, as  everything  which  has  its  origin  in  mere 
parasitical  subserviency  deserves  to  collapse,  and — to 
adapt  a  familiar  phrase  from  the  Book  of  Common 
Prayer — I  "  rejoice  and  am  glad  "  at  it.* 

"Brickwoll  '  (query  25931,  p.  211)  says  nothing 
as  to  the  power  with  which  he  attempted  to  observe 
Uranus ;  but,  whatever  it  may  have  been,  it  was  pretty 
obviously  inadequate  for  that  purpose.  With  any- 
thing above  150  Uranus  is  now  an  isolated  object  in 
the  field  of  view,  and  may  be  at  once  recognised  by 
his  tiny  pale  blue  planetary  dine,  which  your  cor- 
respondent will  find  to  tie  entirely  free  from  those 
rings  of  light  (due  to  diffraction)  which  appear  round 
the  image  of  a  fixed  star.  Certainly  no  such  group- 
iug  of  stars  as  that  described  by  "  Briokwall 
exists  about  Uranus  at  present  (I  mean  within  the 
limits  of  a  single  telescopic  field).  With  reference 
to  the  identification  of  stars  in  a  telescope  not  equa- 
torially  mounted,  the  observer  should  practise  in  the 
first  instance  with  absolutely  isolated  stars,  and, 
getting  them  into  the  middle  of  the  field,  look  along 
the  top  of  the  telescope  tube,  aud  note  carefully  the 
positions  which  they  appear  to  occupy,  as  thus 
viewed.  In  this  way  he  will  soon  be  able  to  pitch 
upon  an  object  with  a  moderately  high  power.  His 
next  step  must  be  to  accustom  himself  to  the  tele- 
scopic aspect  of  stars  of  different  magnitudes,  so 
that  should  he  be  in  search  of,  say,  a  7th  magnitude 
star,  he  will  be  able  at  once,  on  finding  a  5-6th  mag. 
in  the  field,  to  determine  that  it  is  not  the  one  he  is 
looking  for.  I  was  unaware  that  2  Orionis  was  *'  in 
the  region  of  the  nebula"  at  all.  As  I  have  indi- 
cated above,  the  difference  between  tbe  image  of  a 
fixed  star  like  Cancri,  with  its  brilliant  central 
point  of  light  and  marked  diffraction  ring*  (when 
viewed  with  a  power  of  200  or  upward-',,  and  that  of 
the  little  pule  blue  disc  of  the  planet,  will  render 
any  confusion  between  them  impossible.  I  do  not 
know  whether  it  will  help  "  Briokwall"  if  I  odd  that, 
as  viewed  in  a  low-power  Hinghenian  eyepiece, 
Cancri  forms  the  top  left  hand  member  of  a  Y  of 
four  stars,  of  which  three  are  of  tho  7th  mag., 
itself  being  of  the  6th.    When  seen  in  the  field  of 


•  "  W.  or  any  otlu-r  rudi-r  interested  io  the  history 
of  the  Albert  Hull  will  do  well  to  mid  an  article  which 
api>can*d  in  tho  Bcti.nixi!  Nfws  of  M;imh  94,  IfCrt  (p. 


i    „  ,  „,   ,    „  .  .  •.    .  r.  . -  -----    nnrx-arra  in  mo  Hrn.nixi;  mws  or  March  HI.  \fr7tt  (n. 

do  good,  whether  ,t  has  , to  origin  in  jobbery  pr  not  ;  3ft  they  wlU  n0  ltlIw.r  donW  tlial  lh,  ^J^Jli 
but  can  evon     W.  B.    defend  the  paltry  baauiars  1  ••  *\  tt.  A.  8."  arc  most 
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•ay  power  adequate  to  exhibit  Uranus  as  a  planet 
(150  or  upwards),  the  bottom  star  of  tbe  Y  disap- 
pears, and  then  tbe  two  remaining;  7th  mag.  stars 
form  the  perpendicular  of  a  sensibly  right-angled 
triangle,  in  which  -r3  Canori  is  at  the  western,  pre- 
ceding, or  left-hand  extremity  of  the  base.  The 
upper,  or  most  southern,  of  the  two  stars  in  the  per- 
pendicular has  a  minute  comes  somewhat  below  it. 
nT do  not  think  that  "M.  D.R."  (query  26008, 
p.  238)  will  be  able  to  detect  tho  duplicity  of  any 
pair  of  stars  of  the  third  magnitude  with  the  naked 
eye  within  a  less  distance  than  200",  unless  he  pos- 
sesses very  abnormal  vision  indeed. 

And  I  may  tell  him,  with  regard  to  his  succeeding 
query  (28009)  on  the  same  page,  that  the  larger 
double  stars  (or,  more  properly  speaking,  stars 
with  comites)  contained  in  "Proctor's  Atlas,"  will 
be  found  described  in  the  "  Celestial  Cycle"  of  the 
late  Admiral  Smyth.  Unfortunately  this  oommands 
anything  but  a  "reasonable  price"— in  point  of  fact, 
I  fancy  that  my  querist  would  have  to  give  some- 
thing like  fire  guineas  for  a  second-hand  copy  now. 

There  is  something  akin  to  condescension  in  the 
notice  by  a  man  of  Mr.  Proctor's  eminence  of  such 
a  storm  in  a  teapot  as  the  Frodsham  and  "  Practical 
Astronomer"  episode  in  these  columns  (letter  10881, 
p.  224).  As  far  as  I  am  concerned  I  shall  be  more 
eautious  for  the  future  whom  I  answer,  unless  I  find 
patent  internal  evidence  of  the  bona  fides  of  the 
queries  addressed  to  me. 

The  appearance  of  the  horns  of  Venus  referred  to 
by  "  W.  6.  P."  Getter  10883.  p.  225)  is  one  that  I 
am  (and,  I  presume,  many  other  observers  are)  per- 
pectly  familiar  with.  As  for  markings  upon  Venus, 
they  are  not  difficult  to  discern  by  any  possessor  of 
a  weak  instrument  and  a  jtrong  imagination.  In 
saying  this,  however,  I  must  not  be  held  to  cast  any 
doubt  on  the  objective  existence  of  the  faint  indica- 
tions of  shading  seen  in  the  glorious  Roman  sky 
with  the  powerful  telescope  of  the  Italian  Obser- 
vatory. 

Does  not  "  Harold  John"  (reply  25827,  p.  233) 
see  that  he  is  giving  too  much  of  an  explanation  ? 
"Were  irradiation  the  cause  of  the  seeming  projection 
of  stars  upon  the  bright  limb  of  the  moon,  every 
star  so  ooculted  ought  to  be  projected  on  to  the 
spurious  lunar  limb.  I  believe,  but  have  no  means 
of  reference  at  hand,  that  a  star  has  been  seen  to 
enter  for  a  short  distance  on  to  the  dark  limb.  I 
hare  forgotten  who  recorded  this  experience.  I 
would,  though,  invite  the  especial  attention  of  your 
correspondent  and  others  to  the  fact  insisted  on  in 
my  letter  10847,  on  p.  197— vis.,  that  this  phenomenon 
of  projection  is  rarely,  if  ever,  witnessed  nowadays. 
I  am,  further,  a  good  deal  afraid  that  "  Harold 
John's  "  explanation  of  the  visibility  of  the  unillu- 
minated  limb  of  Venus  is  even  more  untenable  than 
that  of  stellar  projection.  "Phosphorescence"  is 
by  no  means  an  appropriate  term  to  describe  the 
effect  by  which  the  dark  limb  of  Venus  is  rendered 
visible.  Had  its  apparition  its  origin  in  any  such 
cause  (or  effect)  it  ought  to  be  most  apparent  in 
tirilight,  whereas  it  is  notoriously  best  seen  in  the 
full  glare  of  sunshine;  and  the  concurrent  testi- 
mony of  the  observers  of  the  late  transit  of  Venus, 
with  that  of  those  who  have  been  in  the  habit  of 
watching  tbe  planet  through  her  inferior  conjunc- 
tion, points  distinctly  to  the  fact  of  the  body  of  the 
planet  being,  not  phosphorescent,  but  darker  than 
the  surrounding  sky. 

"  Chemicus ,r  (query  25954,  p.  236)  assuming  his 
object-glass  to  be  worth  anything  (I  trust  that  he 
will  forgive  this  plain-speaking),  should  get  four 
Huyghenian  eyepieces,  magnifying  respectively  20, 
80, 120,  and  180.  He  will  have  to  give  the  exact 
solar  focal  length  of  his  object-glass  to  the  optician 
whom  he  employs  to  make  them.  Reference  to 
recent  volumes  will  show  bim  how,  should  he  desire 
it,  to  calculate  the  foci  of  the  necessary  lenses  for 
himself. 

In  answer  to  query  25960,  p.  237, 1  may  tell  "  Old 
Man  "  that  the  reduction  of  the  observations  of  the 
Transit  of  Venus  is  very  far  from  complete.  As 
far  as  they  hare  gone,  they  seem  to  indicate  a  paral- 
lax intermediate  between  the  old  and  certainly 
erroneously  estimated  one  of  Encke,  8  578",  and  the 
more  modern  one  of  Le  Verrier,  8'95." 

If  "  J.  Q."  (query  25968,  p.  237)  can  get  up  to 
OiUeskaal,  or  in  fact  anywhere  North  of  66}° 
Latitude,  he  will  obtain  the  view  of  the  midnight 
Sun  which  he  desires. 

«  Orioais  (concerning  which  "  L.  B."  puts  query 
25977,  p.  237)  is  the  brightest  of  the  four  stars  in 
the  trapezium  in  the  great  nebula. 

I  may  tell  Mr.  Dennett,  in  reply  to  query  25981 
(p.  237),  that  the  E.A.  of  B.A.C.  4902  Bootis  is 
14h.  44m.  39s.,  and  its  Declination  29°  T  41"  N.  ; 
while  the  R.A.  and  Deo.  of  2  Serpen  tin  are  14h.  55m. 
29s.,  and  0°  21/  58"  N.  respectively. 
▲  Follow  of  the  Royal  Astronomloal  Society 


THIS  SATELLITES  OP  URANUS,  AND 
"  EXTRAORDINARY  EYESIGHT." 

[10922.1  —  Toue  correspondent,  "  E.  Q.  L., 
F.R  A.S.,"  is  evidently  of  a  facetious  turn  of  mind, 
and  desires  to  appear  witty  at  my  expense.  I  fear  a 
genuine  spirit  of  inquiry  Has  not  prompted  him  to 


ask  (letter  10848,  p.  197)  "  whether  I  have  been 
satisfied  that  I  have  really  seen  the  outer  satellites  of 
Uranus,  by  $ub$eqnent  obeervations ,"  to  those  tabu- 
lated in  the  paper  by  the  Rev.  T.  W.  Webb,  read 
before  the  Royal  Astronomical  Society  at  their 
meeting  in  April.  However.  I  have  to  say  in  reply 
that  I  made  no  observations  before  or  since  the  dates 
given  in  that  paper,  having  availed  myself  of  the 
most  favourable  period  to  examine  Uranus  for 
any  faint  points  of  light  within  50"  around  him,  and 
did  not  choose  to  waste  my  time  afterwards.  I 
never  tried  the  effect  of  the  expedient  of  inserting  a 
bar  to  hide  the  planet.  The  faint  specks  of  light 
were  merely  seen  in  evanescent  glimpses  by  averted 
vision  with  more  or  less  difficulty,  according  to  the 
state  of  the  atmosphere  and  the  presence  or  absence 
of  moonlight.  I  may  remark  that  I  hare  made  it  a 
"  speciality  "  during  the  last  four  years  to  endeavour 
to  detect  faint  comites  within  1'  distance  of  bright 
stars,  and  probably  my  eye  can  now  see  minute 
stars  which  would  have  been  invisible  to  me  at  the 
earlier  period.  As  *'E.  G.  L."  refers  to  Mr. 
Dawes'  keen  vision,  I  may  be  permitted  to  mention 
an  instance  in  my  own  experience  with  a  double 
star,  the  smaller  component  being  very  minnte. 
The  late  Mr.  Dawes  found  it  excessively  difficult 
with  31iin.  superficial,  and  pronounced  it  a  good 
test  in  illuminating  power  for  that  area.  I  am  also 
informed  by  an  experienced  observer  of  the  present 
day,  using  an  object-glass  (by  Alvan  Clark,  and  for- 
merly belonging  to  Mr.  Dawes)  with  an  area  of 
53 Jin.,  that  he  finds  this  minnte  star  difficult  to 
manage,  even  with  that  surface :  but  he  does  not 
consider,  however,  that  his  sight  is  very  acute, 
though  he  has  seen  the  two  outer  satellites  of  Uranus 
on  a  very  fine  night.  Now,  with  my  4'3in.  Wmy 
object-glass  (having  an  area  of  about  14Jin.),  I  have 
seen  the  minute  cornea  of  this  double  star  steadily  on 
a  fine  night.  My  late  observations  on  Uranus 
would  seem  to  be  discredited ;  but  the  Rev.  T.  W. 
Webb  was  well  aware  of  my  personal  equation  with 
other  difficult  objects ;  otherwise  he  would  not  hare 
considered  himself  warranted  in  sending  the  paper 
to  the  Royal  Astronomical  Society. 

With  reference  to  the  personal  equation  of 
"  E.  G.  L.,"  I  really  cannot  be  responsible  for  his 
being  unable  to  see  more  with  his  8m.  Alvan  Clark 
equatorial.  The  two  examples  he  gives  of  his 
excellent  unaided  vision  would  indicate  that  be 
should  be  more  successful  in  making  out  the  delicate 
details  of  planetary  workings  rather  than  in  de- 
tecting minute  points  of  light  close  to  bright  stars. 
It  would  be  interesting  to  know  by  what  process  of 
photometric  calculation  he  arrives  at  the  conclusion 
that  I  should  see  6  stars  between  and  «2  Lyra,  and 
the  5th  star  of  t  Persei  with  only  ljin.  aperture.  I 
can  see  them  readily,  at  any  rate,  with  4'3in.  We 
can  afford  to  smile  at  the  pleasantry  contained  in 
your  correspondent's  last  paragraph  about  the  6ft. 
reflector ;  but,  having  never  looked  through  a  larger 
instrument  than  my  own,  I  cannot  gratify  him  with 
the  details  of  nebulse  in  embryo. 
Belfast,  May  10, 1876.  L  W.  Ward. 


[10923.]— I  have  noticed  several  letters  lately  in 
the  English  Mechanic  referring  to  the  visibility 
of  the  satellites  of  Uranus,  which  seem  to  me  to 
indicate  a  misconception  on  tbe  part  of  the  writers 
I  will  not  enter  into  the  question  whether  it  is  worth 
while  for  the  possessor  of  a  comparatively  small 
telescope  to  strain  his  eyes  in  searching  for  these 
minute  objects.  Speaking  for  myself,  I  do  not  see 
what  good  can  result  from  the  mere  seeing  them 
(as  I  believe  nobody  doubts  their  existence),  unless 
the  observer  can  take  measures  of  their  positions 
and  distances  with  some  approach  to  accuracy, 
which,  by  the  bye.  implies  a  good  deal  more  in  the 
instrument  and  the  observer  than  is  necessary  for 
simply  glimpsing  one  or  more  of  them.  Tastes 
differ  in  this  as  in  other  matters. 

My  purpose  in  writing  is  to  call  attention  to 
point  which  seems  to  have  escaped  the  attention  of 
your  correspondents ,  and  as  Vol.  8  of  the  "  Memoirs 
of  the  Royal  Astronomical  Society  "  is  not  within 
everybody's  reach,  perhaps  I  had  better  copy  para- 
graph 3  of  Sir  J.  F.  W.  Herschel's  paper  on  the  satel- 
lites of  Uranus  from  it : — 

"  To  save  doubt  and  trouble  to  those  who,  having 
powerful  telescopes,  may  turn  them  on  this  planet 
with  a  view  of  procuring  observations  of  its  satel- 
lites, it  may  be  right  to  mention  that  there  exists 
between  the  two  stars  Beta1  and  Beta2  Capri  corn  i,  a 
minute  double  star,  which  will  serve  as  a  test 
whereby  to  judge  of  the  probable  competency  of  the 
instrument  proposed  to  be  used  for  the  intended 
purpose,  and  a'so  to  decide  whether  or  no  a  star 
seen  in  the  immediate  neighbourhood  of  the  planet 
has  that  degree  of  faintness  which  may  justify  its 
being  noted  as  a  possible  satellite,  and  make  it 
worth  while  to  watch  it  on  successive  nights.  This 
double  star  (which  is  No.  2948  of  my  fifth  catalogue 
of  double  stars,  printed  in  the  '*  Memoirs  of  the 
Royal  Astronomical  Society,"  Vol.  6),  is  situated 
about  half-way  in  the  right  ascension  between  Beta1 
and  Beta2,  and  rather  to  the  north  of  the  line  joining 
those  two  stars,  so  as  to  make  with  them  an  obtuse- 
angled  nearly  isosceles  triangle.  Seen  as  a  single  star 


it  would  rank  about  the  15th  magnitude,  but  when 
closely  examined  with  high  powers  it  is  found  to 
consist  of  two  pretty  unequal  stars  of  the  16th 
and  17th  magnitudes,  about  3"  asunder,  and  making 
an  angle  with  the  meridian  of  143°.  The  nearer  of 
the  two  small  companions  of  Beta  Eqnulei  is  aho  a 
delicate  double  star  of  the  first  class  (No.  30231, 
somewhat  easier  to  resolve,  consisting  of  individnsli 
rather  brighter  than  the  former.  Both  these 
objects  are  conveniently  situate  in  the  heavens  for 
comparison  with  the  satellites,  and  may,  to  far,  be 
regarded  as  test-objects  for  the  purpose  in  question, 
that  no  telescope  which  will  not  certainly  resolve 
them  and  distinctly  show  their  component  in- 
dividuals (so  as  to  allow  of  satisfactory  micro- 
metrical  measures  being  taken)  has  the  remotest 
chance  of  being  able  to  show  the  satellites.  A 
remark  in  my  journal  says: — 'The  stars  of  the 
double  star  between  Beta1  and  Beta*  Caprioorni 
are  splendid  objects  compared  to  the  satellites.' 
Tbe  latter,  whatever  be  the  light  of  the  telescope, 
require  for  their  successful  observation— firstly,  a 
perfectly  clear  sky,  without  the  slightest  haxe,  fog, 
or  atmospheric  undulation ;  secondly,  a  magnifying 
power  not  below  300  ;  I  have  occasionally  seen  them 
with  240,  bnt  never  so  as  to  get  a  passably  good 
measure ;  lastly,  they  require  the  feeblest  possible 
illumination  of  the  field  of  view,  very  thick  micro- 
meter wires,  but,  above  all,  long  and  patient  atten- 
tion, with  the  eye  kept  during  a  full  quarter  of  an 
hour  at  the  eyepiece,  and  carefully  defended  from 
other  light.  All  these  conditions  are  essential  to 
seeing  them  well  and  obtaining  good  measures  of 
their  positions." 

In  the  paragraph  preceding  the  one  I  have  copied 
Sir  John  mentions  that  Uranus  was  then  very  close 
to  19  Capricorni ;  and  of  course  his  remarks  have 
reference  to  the  planet  when  in  that  position,  and 
do  not  apply  with  the  same  force  now.  At  that 
time  tbe  right  ascension  of  Uranns  would  be  about 
20b. .  45m.,  and  his  declination  about  19°  south,- 
consequently  he  would  be  in  opposition  about  Aug. 
1.  and  would  cross  the  meridian  at  midnight  at  an 
altitude  of  only  about  20°  above  the  horiaon— con- 
ditions certainly  very  unfavourable  for  observation 
with  the  necessary  powers,  especially  when  we  bear 
in  mind  the  short  period  of  darkness  at  that  season, 
and  that  the  satellites  shine  by  light  reflected  from 
the  sun,  and  have  an  actual  though  small  diameter, 
and  consequently  behave  differently  to  stars  under 
the  influence  of  magnifying  power,  twilight  or 
moonlight.  This  year  Uranus  was  in  opposition  on 
Feb.  7,  his  right  ascension  being  9h.  22m.,  and 
declination  16°  north,  crossing  the  meridian  at  an 
altitnde  of  55°  above  the  honxon.  It  will  readily 
be  understood  that  the  conditions  are  much  more 
favourable  for  successful  observation  than  they 
were  when  8ir  John  wrote,  and  consequently  that  it 
is  highly  probable  that  telescopes  that  will  not 
resolve  the  tests  he  mentions  may  yet  be  able  to 
show  the  satellites  under  the  altered  circumstances. 

A.  Woolsey  Blaoklook,  M.D. 

31,  Mulgrave terrace,  Gateshead,  May  14. 


18  THE  ATMOSPHERE  UNLIMITED  ? 

[10924/}-;-"  F.  R.  A.  S."  states  that  he  is  not 
familiar  with  the  reasoning  by  which  I  have  en- 
deavoured to  answer  this  question,  and  his  sub- 
sequent remarks  clearly  prove  that  his  education 
has  been  thus  deplorably  neglected  that  he  is  one 
of  the  benighted  few  who  have  not  read  my  book, 
and  consequently  remains  in  outer  darkness.  Were 
he  happier  he  would  know  that  the  arguments  he 
repeats  in  favour  of  limitation  of  the  earth's  atmo- 
sphere are  precisely  those  which  I  have  refuted  in 
the  first  three  chapters  of  "  The  Fuel  of  the  8un." 

Undoubtedly  the  atmosphere  has  weight,  as 
"F.  R.  A.  S."  assert*,  and  if  its  elasticity  were 
■ueh  that,  somewhere,  "  its  tendency  to  expand  up- 
wards were  exactly  balanced  by  its  gravitating 
tendency  downwards,"  that  "  somewhere  "  would  be 
its  limiting  surface.  But  where  is  this  somewhere? 
A  reply  to  this  question  based  on  tbe  properties  of 
the  atmosphere,  as  proved  by  actual  observation  and 
experiments,  is,  I  think,  beyond  the  powers  even  of 
"  F.  R.  A.  S. ;"  and,  if  he  cannot  answer  the  riddle, 
the  residue  of  mankind  may  as  well  give  it  up.  We 
know  that  on  the  surface  of  the  earth  the  elastic  or 
outflying  force  of  a  given  quantity  of  air  enormously 
exceeds  its  gravitating  power,  that  a  cubic  inch  of 
air  which  weighs— i.e.,  has  a  gravitating  power  of 
about  one-third  of  a  grain— exerts  an  expansive  or  out- 
flying  force  of  fifteen  pounds  on  each  of  its  ?ix  sides. 
Neglecting  five  of  these  sides  and  regardiog  only 
the  upper  one,  its  tendency  to  npward  or  outward 
expansion  is  21,000  times  greater  than  its  downward 
tendency  or  gravitation.  As  we  all  know,  this  out- 
ward or  upward  flight  is  prevented  by  the  pressure 
of  the  mass  of  air  above  it.  But  wha\will  happen 
if  this  external  pressure  is  removed,  orVberwise? 
If  we  take  one  cubic  inch  of  air— 45  mil^hiffb— 
where  we  reach  the  imaginary  surface  of  thaiggOj 
sphere  ocean,  will  it  be  any  heavier  there 
it  gravitate  with  any  greater  force  ?  Certainly 
the  difference — very  small— will  be  just  the  otW 
way.  Will  its  elastic  force  or  tendoncy  to  outwarV 
flight  be  diminished  ?  Many  say  yes  to  this  question ,  -, 
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bat  they  are  demonstrably  wrong.  It  will  still 
press  upward,  and  on  all  sides — i.e.,  tend  to  in- 
definite expansion  with  a  force  of  exactly  15tb.  on 
each  side,  regarding  it  as  cubical ,  for  as  we  know  by 
the  Boy  lean  law,  which  has  never  been  disproved, 
that  the  elastio  force  of  true  gases  varies  inversely 
it  their  volumes,  the  sum  total  of  elastio  force  ever 
remains  the  aame  whatever  be  the  balk  of  a  given 
weight  of  gaseous  matter.  Where,  then,  is  the 
elevation  at  which  its  elasticity  is  exactly  balanced 
by  its  gravitating  tendency  downwards/'  As  we 
go  higher  and  higher  the  force  of  the  earth's  gravi- 
tation diminishes,  while  the  elasticity  of  atmospheric 
matter,  weight  for  weight,  remains  constant.  No 
experiment  baa  ever  been  made,  no  fact  is  known 
indicating  any  limit  whatever  to  the  expansibility  of 
gases.  Dr.  Andrews,  of  Belfast,  has  artificially  ex- 
panded the  air  antil  it  reached  tot****  of  the  ordinary 
atmospheric  density.  Oassiot  went  further  than  this, 
and  Geisaler  and  Mr.  Crookes  have,  by  simply 
removing  the  superincumbent  pressure,  allowed  it 
to  expand  much  farther,  without  finding  the  faintest 
indication  of  any  limit  of  elasticity.  "  F.  B.  A.  S." 
rays  that  if  the  atmosphere  were,  as  I  maintain, 
extended  throughout  space  "  the  moon  and  the 
planet*  would  appropriate  it  by  their  attraction." 
This  is  unquestionable,  provided  the  "it"  of 
"  F.  B.  A.  S."  is  limited,  and  their  share  of  it.  When 
"F.  B.  A.  S."  reads  the  "Fuel  of  the  San"  be 
will  find  that  I  have  not  only  admitted  this,  but 
have  calculated  the  amount  of  atmosphere  which  is 
doe  to  the  moon  and  to  each  of  the  planets,  that  I 
have  devoted  chapter  15  to  the  "  Meteorology  of  the 
Moon  and  Inferior  Planets;"  chapter  16  to  the 
"Meteorology  of  Mars,"  and  the  subsequent 
chapters  to  the  "  Meteorology  of  Jupiter,  Saturn, 
Uranus,  and  Neptune,"  and  have  shown  that  all  the 
observed  phenomena  of  those  planets,  &o. ,  are  con- 
*  if  tent  with  tho  quantity  of  atmospheric  matter 
thus  determined  by  calculation,  taking  the  earth's 
atmosphere  as  unity.  Thns  the  lunar  atmosphere 
comes  out  as  capable  of  sustaining  six-tenths  of  an 
inch  of  mercury,  just  sufficient  to  account  for  the 
questionable  phenomena  observed  on  the  Mare 
Crisinm ,  and  other  lunar  depressions,  but  quite  in- 
sufficient to  produce  any  appreciable  refraction  at 
the  summits  or  ridges  of  the  lunar  mountains— sum- 
mits forming  the  visible  edges  of  the  moon,  against 
which  the  stars  and  planets  visually  strike  when 
occultations  oocur.  The  remainder  of  my  essay  is 
neither  more  cor  less  than  the  application  of  this 
tame  principle  to  the  sun  itself,  whereby  I  have 
been  able  to  show  that  the  condensation  of  the 
enormous  quantity  of  atmospheric  matter  his  huge 
gfaritatinff  energy  appropriates,  not  only  evolves 
tbs  initial  neat  of  the  solar  envelope,  but  by  follow- 
ing out  the  necessary  consequences  of  the  dissocia- 
tion and  recombination  of  the  decomposable  con- 
stituents of  the  atmosphere,  and  the  necessary 
disturbances  of  this  envelope,  due  to  the  reaction 
of  planetary  gravitation  and  the  flight  of  the  solar 
syitcm  through  apace,  I  am  able  to  offer  a  natural 
and  simple  eolation  of  the  grandest  of  physical 
problems — via.,  the  maintainance  as  well  as  the 
•oorce  of  solar  energy.  If  I  am  right— and  nobody 
that  has  read  my  book  has  yet  ever  attempted  to 
refute  this,  the  main  object  and:  argument— I  am  thus 
able  to  show  that  there  is  no  decay  of  solar  energy — 
that  it,  and  all  the  other  great  orbs  of  the  universe 
that  have  attendant  planets,  and  travel  with  them 
through  space,  are  eternally  at  work  re-condensing 
and  re-concentrating  the  energy  which  they  and 
others  are  as  eternally  diffusing  in  correspond- 
ing degree,  and  that  all  the  dreams  about  the 
further  or  possible  extinction  of  solar  or  stellar 
energy  are  shallow  delusions. 

If  *'  F.  B.  A.  S."  will  take  tho  trouble  to  read 
my  essay  through  (and  unless  he  can  do  this  he  had 
better  not  open  it),  be  will  find  the  "  working 
hypothesis  "  and  some  other  recent  speculations  of  a 
particular  friend  of  his  carefully  worked  out,  many 
years  before  bis  friend  put  them  so  vaguely  forth. 

W.  Mattieu  Williams. 


THE  MOON'S  PATH. 
''10025.1 — Mb.  B.  Webbtkb's  graphical  method 
(10748,  p.  117)  shows  clearly  enough  that  the  moon's 
path  is  always  concave  to  the  sun,  but,  as  a  mathe- 
matical demonstration  may  have  more  force  with 
»ome,  I  give  the  following  cimpie  one,  the  substance 
of  which  is  derived  from  Godf  ray's ' '  Lunar  Theory :" 
-Let  E,  M,  and  S  be  the  centre  of  the  earth,  moon, 
and  sun,  and  m'  the  mass  of  tho  sun.   The  forces 

icting  on  the  moon  are  ~y  along  SM,  and  -E— 
Sal-  L 3S? 

along  EM.   Therefore  the  whole  central  force  is— 

§fi»  +  Em»  °09, 8ME  towardB  016  Ban» 

the  remainder  being  resolved  at  right  angles  to  this. 
*»ow,  the  moon's  path  must  be  concave  if  this  ex- 
pression is  always  positive,  and  the  expression  will 
aleaya  be  positivo  if  it  be  positive  when  the  part  of 
we  earth's  attraction  acting  opposite  to  that  of 
.  «•  «*■.  is  greatest— i.e.,  when  cos.  SME  -  -  1. 
rbwrf«*  we  have  to  show  that 


E 


is  positive. 


a* 


SM*  EM1 

Themoon's  period  round  the  sun  -  BngaUr  T^ocityf 
and  its  orbit  being  only  slightly  elliptical — 
(A*  = 


angular  velocity 
.*.  period  round  Bun 


SM* 

2rSM» 

similarly  moon's  period  round  earth  — 


2,  EM' 

(E  +  M)* 

but  the  former  is  13  times  the  latter,  and  therefore 
m'_  —    1      E  +  M 
SM3   =  169'  EM*~ 

* '  SM3      169  EM3 
.    m'        1     SM    __E      400  E 
* '  SM2  *"  169    EM  '  EM-  *  169  EM- 
.    m'         E     .  ... 
••SMI"   EM=  U,p°8,tlTe- 


E  is  the  mass  of  the  earth  and  M  that  of  the  moon. 
The  last  expression  shows  that  the  sun's  attraction 
on  the  moon,  at  new  moon,  is  greater  than  that  of 
the  earth.  In  a  diagram  in  Guillemin's  "  La  Lone," 
purposing  to  represent  the  true  path  of  the  moon, 
it  appears  slightly  convex  within  the  earth's  orbit ; 
but  the  figure  is  on  a  small  scale,  and  the  text 
corrects  it — "  En  outre,  la  coorbe  ci-dessous  parait, 
tant At  convexe,  tantdt  concave,  du  cdte  du  Soleil ;  en 
realiW,  elle  est  toujours  concave." 

Charles  W.  Hodgson. 

SPECULATIVE  PHYSICS  —  HEGELIA- 

NISM  -  NEWTON'S     LAWS  AND 

PLANETARY  MOTIONS. 

[10926.}— I  mat  first  montion  that  the  word 
"  lung  "  is  printed  "  lump  "  in  my  last  letter,  where 
I  state  that  physiologists  formerly  supposed  that 
the  heat  of  the  body  was  all  generated  in  the  lungs, 
and  that  it  has  since  been  proved  that  most  of  the 
beat  is,  in  reality,  generated  in  the  tissues  them- 
selves. I  then  drew  an  analogy  from  this  to  prove 
that  but  a  small  portion  of  the  neat  received  by  the 
planets  comes  directly  from  the  sun.  Of  coarse  all 
this  will,  in  due  time,  be  demolished  by  some  able 
critic,  taking  advantage  of  the  scantiness  of  the 
argument  to  back  this  op,  and  of  inaccuracies  of 
the  verbiage  in  which  the  ideas  may  be  clothed. 

Never  having  read  Hegel,  I  feel  obliged  to  "  J.  D." 
for  his  quotations,  and  somewhat  flattered  when  he 
says  of  my  theory,  that  it  is  "truly  Hegelian." 
Really, "  J.  D.,"  "  you  do  me  proud,"  but  where  is 
your  ideality  gone  to,  if  you  ever  had  any,  that  you 
cannot  see  the  beauty  of  your  first  quotation  from 
Hegel  ?  The  second  quotation  I  do  not  quite  under- 
stand, and  therefore  will  not  pass  an  opinion  on  it, 
but  I  can  see  that  it  is  far  from  being  all  nonsense. 

Now  to  go  back  a  little—"  J.  D."  speaks  of  Hegel 
as  a  transcendentalist  and  a  metaphysician.  Is  this 
correct?  I  should  suppose  that  the  term  philosopher 
would  better  apply  to  him,  for  a  transcendentalist  is 
one  who,  like  Berkley,  denies  a  place  to  matter 
altogether,  and  having  crossed  the  Styx,  if  I  may  so 
express  myself,  into  the  land  of  thought,  can  never 
get  back  again,  whereas  Hegel,  with  a  giant  grasp 
of  intellect,  which  had  never  been  equalled  since  the 
time  of  the  Grecian  philosophers,  is  able  to  conceive 
the  idea  that  matter  and  force  are  one  and  the  same 
thing,  and  that  our  universe  is  made  up  of  anti- 
monies. This  is  all  nonsense  to  such  minds  as  have 
not  those  centralising  faculties  necessary  for  its 
perception,  and  yon  might  as  well  try  to  explain 
abstruse  mathematical  problems  to  a  school-girl, 
as  to  explain  this  to  them.  The  philosophic  mind 
may  be  compared  to  a  telescope,  and  the  specially 
scientific  mind  to  a  microscope.  The  result  of  a 
chat  between  Mr.  Telescope  and  Mr.  Microscope 
may  easily  be  conceived,  while  yet  we  admit  that 
each  is  correct  in  every  respect. 

But  since  "J.  D.  seems  to  think  Sir  Isaac 
Newton's  great  name  all-sufficient  as  a  reason  why 
he  should  hold  to  his  teachings,  perhaps  be  will 
still  contend  that  his  theory  of  tight  is  the  correct 
one?  As  for  his  theory  of  gravitation,  as  commonly 
interpreted,  I  should  treat  it  exactly  as  Hegel  has 
done.  Our  truly  great  scientists  are  really  sciento- 
philosophers,  and,  therefore,  being  more  Hegelian, 
will  not  look  on  this  argument  in  the  same  light  as 
the  smaller  fry,  who  are  always  ready  to  smash  any- 
thing crossing  the  particular  rut  they  happen  to  be 
working  in.  "  What  is  the  use  of  speculation  P" 
say  they— what  really  ?  What  is  the  use  of  thought 


at  all,  if  it  is  right  that  specialisation  should  thus 
make  machines  of  us?  Now  "J.  D."  quotes  from 
my  letter  (10599.  p.  10),  a  passage  which  is  in- 
tended to  lead  him  to  infer  "where  are  the 
waves  gone  to,"  but  not  without  thought  can 
he  get  at  that  (perchance)  "  truly  Hegelian  "  idea, 
nor  even  show  a  reason  for  the  faith  that  is  in  him 
why  a  synthetical  method  should  not  be  as  useful  aa 
one  of  analysis.  Next  about  the  pendulum  brought 
round  in  a  circle.  I  admit  that,  in  strict  accuracy, 
this  is  impossible ;  for,  as  «'  J.  D."  savs,  "  wo  can 
have  no  point  of  greatest  motion  in  the  case  of  a 
body  moving  in  a  cirole>  because  the  motion  would 
be  constant."  I  ought  to  have  used  the  word 
cycloid  to  express  my  meaning  of  circle ;  therefore 
my  "  conclusion  about  the  point  of  greatest  motion" 
of  the  pendulum  being  analogous  to  the  earth's 
perihelion  point  does  not  "  fall  to  the  ground." 
Lastly,  "  J.  D."  has  managed  to  make  a  point  from 
the  fact  that  I  did  not  give  a  sufficient  explanation 
of  what  I  meant  when  I  said  that  the  earth  went 
into  aphelion  in  obedience  to  the  repulsive  force  of 
light.  As  "J.  D."  conceives,  there  is  another 
side  to  the  matter;  and  he  naturally  asks,  "  Why 
does  the  earth  go  into  perihelion?"  Of  course  T 
did  not  mean  to  imply  that  this  could  never  be  ex- 
plained ;  and,  indeed,  the  inference  was  obvious  that 
what  "  J.  D."  considers  a  sufficient  explanation  of 
tho  whole  thing— via.,  Newton's  law  of  attraction- 
was  the  cause  of  the  earth's  going  into  perihelion. 
Yet  this  is  not  the  full  explanation,  as  I  shall  pre- 
sently attempt  to  show.  Let  me  remark,  en  pauemt, 
that  Newton  s  law  gives  no  explanation  whatever, 
but  rather  tends  to  stifle  any  attempt  at  an  explana- 
tion ;  for  if  we  admit  the  action  of  universal  gravi- 
tation without  its  opposite,  apart  from  the  philo- 
sophical quagmire  in  which  we  will  find  ourselves, 
reason  would  teach  that  the  universal  clock  would, 
at  this  rate,  very  soon  come  to  a  standstill ;  and  this 
is  an  impossible  conception. 

Now,  it  seems  to  me  that  the  question  that  calls 
for  aa  explanation  is — What  is  the  cause  of  the 
eccentricity  of  the  earth's  orbit?  I  think  I  am 
somewhat  indebted  to  "Alpha  Omega"  for  an  ex- 
planation of  this,  and  must  apologise  for  my  hasty 
estimate  of  his  "  thermal  capacity  "  theory  (10786, 
p.  148) .  I  have  lately  found  out  that  on  the  planet 
Mars  most  of  the  water  is  around  the  south  pole, 
and  that  that  pole  has  its  summer  when  the  planet 
is  in  perihelion,  just  as,  in  the  case  of  the  earth, 
the  south  or  watery  pole  is  presented  to  the  sun 
when  we  are  in  perihelion ;  therefore  Mars  does  not,  at 
least,  supply  any  reason  why  the  "  thermal  capacity  " 
theory  may  not  be  the  correct  one.  That  theory  con- 
ceives that,  by  so  much  as  the  sun's  radiant  energy 
is  used  up  in  the  internal  economy  (evaporation, 
winds,  &c.)  of  the  planet,  by  so  much  is  the 
repulsive  power  of  the  sun  lessened,  and  so  the 
planet  is  allowed  to  be  attracted  into  perihelion. 
That  a  greater  amount  of  heat  is  stored  up  by  the 
planet  during  the  southern  summer  cannot  be 
denied  ;  for  more  vapour  must  be  formed  at  that 
time,  because  of  the  presentation  of  the  watery 
hemisphere,  and  that  in  perihelion.  The  correlation 
of  force,  then,  shows  that  what  energy  is  taken 
from  the  sunbeam  in  ono  respect  is  made  evident  in 
another  and  very  different  one — even  the  eccen- 
tricity of  the  planet's  orbit.  I  am  not  certain  that 
"A.  O."  had  this  idea  in  view  when  he  stated  his 
theory,  and  I  know  that  I  tried  to  explain  matters 
somewhat  in  this  way  a  year  ago,  only  I  substituted 
magnetism  in  the  place  of  thermal  capacity.  Since 
then  I  have  come  to  look  on  electricity  and  magnetism 
as  really  a  very  scarce  article  in  the  cosmos,  and 
mostly  playing  the  part  of  a  ready  instrument  for 
those  who  invoke  it  to  prove  their  theories  of  storms 
and  such  like. 

Persist  now  in  your  old  Newtonian  ideas,  and  you 
will  be  met  and  asked  for  an  explanation  of  the 
repulsive  action  of  light.  Very  good  in  their  way 
were  those  ideas,  and  very  useful  they  have  proved  ; 
but  now  they  are  as  much  out  of  date  as  the 
"  instantaneous  creation  "  theories  of  twenty  years 
ago.  What  explanation  of  the  eccentricity  of  the 
earth's  orbit  does  "J.  D."  give?  I  suppose  it  is 
"  Don't  know,"  the  usual  refuge  (though  not  un- 
justly so)  of  the  fossilised  scientist. 

Dr.  H.  M.  M. 

ESTHETICS. 
[10927.]— No  one  seems  disposed  to  furnish  what 
I  have  asked  for— a  reason  for  the  esthetic  faith  or 
dogma  that  making  a  surface  appear  like  some  other 
material  is  a  crime  against  true  art.  Bat  we  have 
the  same  thing  reasserted  in  a  variety  of  forms,  as 
dogmas  unsupported  by  reasons.  Mr.  Fletcher 
(10889,  p.  226),  for  instance,  puts  what  he  calls  "  a 
principle,"  but  which  i»  apparently  a  mere  dogma 
or  notion,  that  "  an  ornament  of  any  kind  is  utterly 
out  of  place  unless  it  is  either  an  absolute  necessity 
to  cover  things  and  places  which  cannot  be  made  fit 
to  be  seen ;  or,  on  the  other  hand,  when  the  orna- 
ment is  undoubtedly  a  work  of  fine  art."  Now  i« 
this  true  art,  or  the  mere  cant  of  art?"  Hook  round 
me  for  an  answer  or  an  illustration,  and  the  first 
thing  that  catches  my  eye  is  a  bright-coloured 
ribbon  round  a  lady's  neck ;  I  should  be  afraid  to 
ask  if  this  is  allowable  on  the  first  ground,  so  I 
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will  abandon  this  cue  by  assuming  that  a  lady's 
dress  is  altogether  "a  work  of  fine  art."  Looking 
for  a  safer  object— just  so — what  is  the  use  of  the 
moulded  framework  round  the  door,  or  of  the 
moulding  round  the  panels  of  the  door  itself  P  They 
are  quite  unnecessary,  so  that  it  seems  that  the 
proper  thing  to  do  is  to  surround  the  door  frame  with 
a  flat  piece  of  Tarnished  wood,  and  make  the  door  of 
straight-edged  (or  rounded)  panels,  and  the  same 
with  the  skirting  boards.  The  mouldings  are  use- 
leas — in  fact,  they  are  evils,  as  they  bold  dust ;  they 
hide  nothing  requiring  to  be  concealed,  and,  I  fear, 
they  cannot  bo  classed  as  works  of  fine  art.  They 
are  mere  ornament*,  intended  to  rest  the  eye  and 
do  away  with  the  bare  and  staring  effect  of  sharp 
lines  and  unbroken  surfaces ;  they  are,  in  fact, 
identical  in  purpose  and  in  office  with  the  condemned 
cornices  round  the  ceilings.  Figured  wall-papers 
will  be  found,  by  a  more  recondite  mental  process, 
to  belong  to  the  same  order ;  their  purpose  is  not,  as 
"Ware"  (10815,  p.  173)  puts  it;  a  flower  pattern 
does  not  claim  to  delude  us  into  thinking  the  wall  is 
hung  with  real  flowers,  or  to  be  considered  as 
pictures  or  works  of  art.  The  object  and  justifica- 
tion of  a  wall  pattern  is  twofold — first,  to  rest  the 
eye  and  relieve  it  of  the  sense  of  barrenness  caused 
by  one  unbroken  surface,  and  to  substitute  for  this 
a  pleasing  variety  of  forms  and  colours  ;  secondly, 
in  some  cases,  and  even  unconsciously,  to  call  up 
agreeable  associations,  such  as  natural  objects  and 
groups  of  flowers  produce.  For  this  latter  reason 
it  is  bad  art,  as  I  said,  to  use  incongruous  objects, 
such  as  roses  on  carpets,  which  would  be  unpleasant 
to  walk  upon,  and  right  to  use  a  pattern,  say  in  oil- 
cloth, representing  a  teeselated  pavement.  On  the 
aame  reasoning  it  is  perfectly  right  to  use  a  running 
pattern  of  climbing  plants  or  bunches  of  flowers, 
because  both  would  be  in  a  natural  position,  and 
excite  agreeable  associations  or  instinctive  feelings, 
without  its  being  necessary  that  they  should  be 
perfect  piotures  of  the  objects  themselves.  Then 
they  answer  the  first  purpose  of  presenting  pleasant 
forms  and  colours  just  as  well  as  mere  arbitrary 
lines  and  forms  would.  Now,  as  to  the  conventional 
rose,  I  am  not  severe  upon  it.  As  "  Wave  "  says, 
I  have  nothing  to  say  against  its  w<e  by  any  one 
who  prefers  it ;  all  I  dispute  is  the  right  of  any  one 
to  teu  me  that  its  use  is  a  test  of  true  art  as  against 
bad  taste  in  using  pictures  (or  suggestives)  of  real 
rosea.  All  I  say  is,  that  it  is  "  cant "  to  lay  down 
a  dogma  that  the  use  of  natural  objects  in  this  way, 
or  to  imitate  the  appearance  of  one  material  or  sur- 
face on  another,  is  wrong,  while  the  use  of  mere 
conventional  forms  or  arbitrary  combinations  of 
forms  and  colours  is  right. 

I  have  a  perfect  hatred  of  cant  in  any  form,  be  it 
religious,  artistic,  or  scientific  (and  not  much 
respect  for  the  fashionable  forms  of  cant  now  much 
admired  under  the  names  of  philanthropy  and 
bumanitarianism,  as  displayed,  for  instance,  in 
some  of  the  late  letters  on  "Vivisection");  and 
when  I  see  an  idol  Bet  up  and  a  ritual  of  worship 
proclaimed,  I  do  long  to  strip  off  the  mask  and 
show  that  the  thing  is  only  a  scareorow. 

Sigma. 

[The  last  paragraph  of  "  Sigma' s  "  letter  is  vastly 
too  vague  to  admit  of  a  precise  reply.  He  either  says 
too  much  or  too  little.  It  is  very  easy  to  hurl  the 
epithet,  "  cant,"  against  the  head  of  any  opponent, 
but  it  is  not  so  easy  to  justify  the  act.  But  in  this 
instance  no  one  knows  whose  head  it  is  aimed  at. 
If  it  be  against  the  opponents  of  vivisection  we  see 
no  justification  for  the  random  shot.  We  look  upon 
vivisection  with  horror,  and  would  treat  it  as  a  crime, 
and  we  look  upon  vivisectors  with  pity,  and  would 
treat  them  with  legal  punishment.  We  should 
prefer  dining  with  the  common  hangman  to  shaking 
the  hand  of  a  vivisectionist.  We  say  this  from  a 
deep  and  abiding  conviction,  without,  we  believe,  a 
trace  of  cant.  The  words,  "  cant,"  "  sickly  senti- 
mentalism,"  and  "fanatic,"  were  the  favoured 
words  hurled  against  the  heads  of  Becaria  and 
Bomillv,  against  Howard  and  Wilberforce,  against 
Wendell  Phillips  and  Lloyd  Garrison ;  but  these 
men,  and  others  animated  by  similar  motives,  went 
on  and  did  their  work  nevertheless,  and  others  will 
tread  in  similar  pathways,  though  their  motives 
may  be  misunderstood  and  their  actions  denounced. 
It  is  possible  to  cultivate  a  stoical  cant  as  well  as  an 
emotional  cant.  "And  thus,"  said  Diogenes,  "I 
trample  on  the  pride  of  Plato."  "  Tes>,"  replied 
Plato,  "and  with  still  greater  pride."— Ed.] 


MOTION. 

[10928.}— Quoting  from  memory,  "  Konfoucins  " 
(letter  10854)  writes  :  —  Aletheus  *  is  highly 
amused,  to  use  his  own  phrase :"  my  words  are,  "  it 
amuses  me  to  find,"  Ac. — an  expression  which  is 
perhaps  justified  by  the  context,  but  which  is  per- 
fectly free  from  everything  partaking  of  the  nature  of 
sneering  and  ridicule ;  whereas  the  expression  im- 
puted places  me  in  a  very  undesirable  light,  for 
even  in  matters  of  controversy  I  hold  that  good 
manners  should  take  precedence  of  the  soundest  logic. 

"  Konfoucius's  "  memory  is  equally  at  fault  iuhis 
second  paragraph,  where  he  "amuses"  himself  by 
involving  me  in  a  self-contradiction,  by  ascribing  to 


me  language  which  I  never  employed;  while,  in 
making  such  a  formal  distinction  between  motion 
and  matter,  he  overlooks  the  possibility  (I  may  say, 
the  extreme  probability),  that  matter  itself  is  only 
a  "mode"  of  motion,  and  therefore  that  the  dis- 
tinction upon  which  his  argument  is  based  is  hardly 
admissible. 

"  Konfonciua  "  being  still  of  opinion  that  "  the 
motion  of  a  substance  and  its  shadow  are  not  sepa- 
rate and  distinct,"  I  ean  do  no  more  than  refer  him 
to  his  own  experience,  which  will  supply  him,  ad 
libitum,  with  instances  where — (1),  the  shadow 
moves  while  the  substance  does  not  stir ;  (2),  the 
substance  is  in  motion,  while  the  shadow 
remains  stationary  ;  (3),  the  substance  has  one  rate 
of  motion,  and  its  shadow  another  rate;  (4),  the 
substance  moves  in  one  direction,  and  the  shadow 
in  another;  (5),  the  motion  of  the  substance  pro- 
duces certain  mechanical  changes,  in  the  production 
of  which  the  velocity  of  the  attendant  shadow 
has  nothing  whatever  to  do,  because  its  mass  m, 
being  0,  therefore  v  x  m  =>  0 ;  and  (6),  which  of 
us,  as  boys,  possessing  ourselves  of  a  surreptitiously 
borrowed  mirror,  have  not  dazed  the  eyes  of  the 
unwary  passur-by,  by  throwing  the  sunlight  full  in 
his  face,  or  have  not  been  astonished  at  the  velocity 
with  which  the  reflected  beam  moves  from  one  point 
to  another?  If  such  instances  as  these  do  not 
warrant  the  distinction  I  seek  to  inculcate,  they  may 
be  easily  supplemented  by  others,  tho  whole,  by  their 
collective  teaching,  forcing  upon  us  the  conclusion 
that  the  most  general  conception  of  motion— or,  if 
the  phrase  be  preferred,  the  terms  embodying  its 
ultimate  laws — must  not.whilo  embracingthe  material 
condition,  be  hampered  with  the  consideration  of 
mass  or  weight,  which  is  the  ordinary  criterion  of 
matter.  But  all  these  and  such-like  instances 
"  Konfoucins  "  confronts  by  the  statement,  "  a 
shadow  cannot  exist  except  by  means  of  a  Bubstanee 
— ergo,  the  motion  of  both  is  one  and  the  same" — 
a  most  palpable  non  eeqnitur,  and  one  whioh,  by 
varying  the  application,  could  be  easily  made  to 
appear  ridiculous. 

Nor  can  I  entirely  concur  with  the  views  of 
"  Konfoucins  "  touching  definition.  When  a  chemist 
has  discovered  a  new  substance,  he  puts  it  into  a 
bottle,  and  invents  and  affixes  a  name.  Thus 
there  is  the  new  substance  within  the  bottle,  and 
there  is  the  new  name  outside  on  the  label.  Now  a 
definition  may  be  either  verbal  or  substantial :  if 
verbal  it  does  no  more  than  take  up  the  new  or  un- 
usual term,  and  translate  it  into  more  familiar  terms 
or  expressions.  Thus  "  chloride  of  sodium  "  may  be 
properly  defined  as  "  common  table  salt."  This 
kind  of  definition  is  the  proper  occupation  of  the 
lexicographer.  The  object  of  a  substantial  definition 
is  to  translate,  as  nearly  as  may  be,  some  natural 

EProcess,  form,  condition,  or  property,  into  human 
anguage,  bo  that  by  its  means  we  may  be  assisted 
to  look  through  the  name  into  the  thing  named.  Its 
right  function  is  to  give  to  thought  a  form  in  strict 
or  approximate  correspondence  to  that  of  the  thing 
named,  to  place  the  mind  in  rapport  with  tho  ex- 
ternal condition,  and  to  make  the  objective  and  the 
subjective  sides  of  the  phenomena  the  exact  counter- 
parts of  each  other.  To  furnish  such  definitions 
belongs  not  to  the  lexicographer,  but  to  the  natural 
philosopher.  In  the  greater  laboratory  of  the  uni- 
verse we  perceive  and  individualise  various  condi- 
tions to  whioh  we  affix  such  homely  names  as  motion, 
weight,  form,  truth,  life,  matter,  Ac.,  and  the 
danger  is  that,  presuming  on  our  extreme  familiarity 
with  these  terms,  we  assume  that  we  know  all  that 
is  possible  or  necessary  about  the  conditions  thus 
designated,  bring  unmindful  of  the  fact  that  until 
these  terms  produce,  by  means  of  exact  definitions, 
exactitude  and  uniformity  of  thought,  we  are,  in 
fact,  oftentimes  merely  trifling  with  the  labels,  when 
we  imagine  ourselves  to  be  manipulating  the  contents 
of  the  bottle  The  reason  why  these  terms  were  not 
defined  when  they  were  first  employed  is,  that  the 
knowledge  required  for  their  definition  did  not  then 
exist.  The  reason  why  they  remain  undefined  at  the 
present  day  is,  that  modern  science  is  too  far 
advanced  to  take  such  elementary  matters  into  its 
serious  consideration.  Aletheus. 

ORGAN  BUILDING. 
[10929.]— I  havk  read  the  letter  by  "  A.  G." 
(10901),  and  my  first  idea  was  to  treat  it  with  per- 
fect silence,  the  best  and  most  dignified  thing  to  do 
with  effusions  which  are  remarkable  only  for  indif- 
ferent English  and  want  of  taste  or  fine  feeling.  His 
letter  has  evidently  been  penned  with  a  desire  to  throw 
doubt  upon  the  practical  nature  of  th»  articles  yon  have 
kindly  inserted  in  your  journal ;  and,  although  I  con- 
sider it  waste  of  time  to  reply  to  "  A.  G.'s  "  shallow 
attack,  I  feel  it  is  my  duty  to  you,  Mr.  Editor,  and 
to  your  amateur  reader*  to  say  a  few  words.  Any- 
one writing  in  a  public  journal  is,  of  course,  open  to 
question  and  criticism,  but  the  writer  may  reason- 
ably expect  his  text  to  be  treated  of  as  it  stands,  and 
not  to  be  turned  about  to  suit  the  views  of  the  critic. 
The  first  clause  "A.  G."  holds  up  to  ridicule  is  as 
follows : — "  In  planning  the  disposition  of  tho  seve- 
ral parte  of  the  instrument,  the  swell  should  be 
placed  at  the  back  bo  that  its  soundboards  should  be 


near  the  floor."  (Why  is  my  original  *'  could  bs 
near"  altered  to  "should  be  near,"  by  this  able 
critic  ?)  He  then  characteristically  remarks — "  Now, 
really  this  advice  is  rather  too  good,  even  though  it 
emanates  from  such  an  authority  ax  Mr.  G.  A 
Audaley,  and  my  advioe  would  be  that  intending 
builders  should  inquire  of  anv  first-rate  London 
firm,  such  as  Messrs.  Bishop,  Hill,  Jones,  or  Willis, 
if  at  any  time,  or  under  any  circumstances ,  thay 
would  ever  advise  the  swell  being  placed  near  the 
floor."  I  cannot  see  anything  in  my  clause  which 
I  should  wish  to  alter ;  it  is  plain,  and  expresses 
exactly  what  I  intended  it  to  express.  It  will  be 
seen,  however,  that  "A.  G."  cleverly  changes  my 
meaning  without  the  change  being  evident  to  the 
hasty  reader.  In  my  article  I  say  the  swell  should 
be  placed  at  the  back,  so  that  its  soundboards 
could  be  near  the  floor.  "  A.  G."  is  not  content 
with  my  words  or  meaning — he  must  needs  barb 
his  arrow  by  suggesting  that  advice  should  bs 
sought  from  some  first-rate  organ-building  firm  sa 
to  whether  the  swell  should  ever  be  placed  near 
the  floor,  implying  by  such  alteration  of  my  words 
that  the  swell  in  question  is  an  article  which 
could  be  stowed  away  in  that  lowly  situation  or 
anywhere  else  according  to  taste.  Such,  Mr. 
Editor,  is  not  the  case,  for  the  swell,  contem- 
plated in  my  specification,  would  reach  the  oaUiag, 
10ft.  6in.  or  so  above  the  floor,  and  its  soundboards 
would  be  placed  in  sueh  a  position  that  the  open 
diapason  pipes  would  stand  upon  it,  above  the  D  D 
sharp  pipe— the  four  lowest  pip"S  standing  down  at 
the  ends,  and  being  conveyed  from  the  sound- 
board. The  trumpet  would  stand  over  its  wind, 
and  be  mitred  down  in  its  lowest  pipes. 

"  A.  G. "  then  goes  on  to  say  that  "  on*  of  the 
most  obvious  reasons  for  keeping  it  as  high  at 
possible  from  the  ground  is  that  dust  and  foreign 
matter  shoald  as  little  as  possible  affect  the  mora 
delicate  reeds,  such  as  the  oboe,  Ac."  I  am  quits 
aware  of  all  the  advantages  of  an  elevated  swell, 
which  are  more  than  one  in  number.  I  have  kept 
mine  as  high  as  possible,  and  I  have  not  an  oboe  in 
it.  As  regards  the  dust  which  is  made  so  much  of, 
if  the  soundboards  are  properly  constructed  and  the 
swell-box  correctly  fitted,  no  inroads  of  dust  may  be 
feared.  I  refer  "  A.  G."  to  numerous  of  the  most 
famous  Continental  orgars.  A  study  of  them  would 
open  his  mind  and  dust-dimmed  eyes  a  little.  The 
rest  of  the  first  paragraph  is  a  queer  compound  of 
dirt,  room-sweeping*,  sarcasm,  and  weak  jokes 
which  I  shall  not  reply  to. 

His  concluding  remarks  are  continued  in  a  semi- 
jocular  vein  which  are  not  necessary  to  be  com- 
mented on.  If  "  A.  G."  cannot  see  where  a  bel- 
lows can  be  placed  he  must  wait  (if  he  cares  to 
learn)  until  the  subject  of  the  bellows  is  treated  in 
my  papers. 

You  may  think  it  strange,  Mr.  Editor,  that  I  did 
not  give  information  on  these  points  in  my  previous 
articles,  but  it  is  my  intention  to  treat,  at  length,  of 
the  swell,  the  bellows,  and  other  portions  of  the 
organ  in  due  course,  and  in  doing  so  I  shall  detail 
all  the  important  points  relating  to  them,  and  with 
particular  reference  to  chamber  instruments.  A 
chamber  organ  is  a  very  different  thing  to  a  chursh 
or  concert-room  instrument,  and  in  rooms  of  the 
usual   height  all  manner  of  expedients  and  uv 

fenious  contrivances  have  to  be  resorted  to.  Had 
mixed  up  descriptions  of  mechanical  details  along 
with  my  brief  notes  on  specifications,  I  should  hare 
confused  my  writing  to  a  great  extent.  I  think  it 
best  to  confine  myself  closely  to  the  subject  on  hand 
at  the  time. 

In  future  I  shall  treat  "  A.  G.'s  "  remarks  with 
silence,  unless  be  chooses  to  write  in  a  different 
style  to  the  two  fpecimens  presented  to  the  readers 
of  the  Englibh  Mechanic  in  letters  10900  and. 
10901.  G.  A.  Audaley. 

OBGANS,  HARMONIUMS,  Ac 

[10980.1— Thb  "buzz  and  brassy  abomination' 
being  brought  down  to  its  legitimate  level  (letter 
10861,  p.  199),  let  me  say  that  I  quite  agree  with 
Mr.  Audrey,  and  do  not  think  it  is  quite  J08*.*? 
compare  the  "  best  quality  reed  instrument"  with 
an  "  ordinary  "  chamber  organ ;  but  example  is  con- 
tagious, and  when  I  found  a  correspondent  »»T1°j? 
he  would  ra'  her  have  a  4-stop  organ  than  the  "  most 
expensive  harmonium,"  I  thought  my  comparison 
was  not  quite  so  odious,  while  it  might  open  the 
eyes  of  the  querist  to  the  rather  ridiculous  nature  ot 
his  expression  of  opinion.  Mr.  Audsley  has  sees 
larger  instruments  of  the  harmonium  type  than  I 
have.  (By  the  way,  may  I  ask  what  is  the  '  pr> 
longuement  harmoniime?"  I  know  the  "  basso  pw- 
longo.")  My  object  is  to  encourage  the  idea  tas* 
a  reed  instrument  need  not  be  "  buzxy  and  °r*MT'. 
need  not  occupy  an  amateur  "years  "  to  construct, 
and  need  not  require  a  "  small  fortune,"  nor  a  large 
house  to  put  it  iu  when  finished.  If  the  amateur  » 
also  a  good  player,  or  an  earnest  student,  he  wi 
obtain  as  much  d<  light  from  a  reed  instrument  si 
from  anorga-i— of  the  kind  he  can  hope  tog* 
the  same  expenditure  ol  money  and  time.  That  IS t[ 
good  joke  of  Mr.  And-ley's  about  "nervous 
writing,  because  nervous  has  two  opposite  meamn£»» 
and  if  Mr.  Audsley  writes  as  he  did  some  years  ago. 
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it  U  not  the  weak  and  shaky  style  that  is  meant.  I 
iu  shown  the  M.S.  copy  of  hi*  "  Christian  Sym- 
bolism" some  years  ago,  and  I  have  never  seen 
better  or  clearer  manuscript.  This  by  way  of  paren- 
thesis. And  now  to  turn  to  "  Tin- tack  "  who  seems 
offended  because  I  called  his  4-stop  organ  a  "  tuber- 
able  box  of  pipes."  I  am  very  sorry,  but  I  can't  help 
it.  It  certainly  is.  How  I  should  have  been 
"nearer  the  mark"  (p.  233)  if  "Tin-tack"  bad 
alluded  to  the  harmonium  as  being  a  relative  of  the 
German  concertina,  I  cannot  understand,  for  it 
certainly  is  a  relative  of  "Tin-tack's"  "sublime 
instrument ;"  but  a  comparison  of  the  two  would  be 
as  absurd  as  comparing  an  apology  for  an  organ 
with  the  "  most  expensive  harmonium  made,"  which 
it  appears  is  not  the  "  best."  If  "  Tin-tack"  chooses 
the  alternative  that  he  is  "prejudiced,"  instead  of 
ike  4-stop  organ  being  a  "  truly  remarkable  instru- 
ment," he  is  of  course  at  perfect  liberty  to  do  so  ; 
bnt  it  is  no  answer  to  my  question  r'  how  is  it 
made  r"  to  say  that  I  did  not  understand  his  query, 
as  that  is  what  he  wants  to  know.  He  has  played 
one,  and  surely  could  say  something  about  its  con- 
tents, and  whether  any  thing  more  than  a  humdrum 
tone  could  be  got  out  of  it.  I  do  not  care  for  any 
of  the  "  details  and  instructions,"  but  I  want  to 
know  what  there  can  be  in  this  4-stop  organ  (which 
doesn't  apparently  posses  an  8ft.  open  pipe),  to 
induce  any  one  to  say  he  would  rather  have  one  than 
the  "  most  expensive  harmonium  made."  If  I  refer 
to  "  Uranium  s  "  reply  I  shall  of  course  "  find  what 
be  says,"  but  I  don't  understand  him  to  pay  any- 
thing more  than  that  "  very  few  instructions  for 
making  very  small  organs  are  given."  He  does  not 
say  that  a  4-stop  organ  is  better  than  the  "  most 
expensive  harmonium,"  md  I  doubt  whether  he  will. 
A  reed  instrument,  a  long  way  off  from  being  the 
most  expensive,  will  give  the  musical  araatour  far 
more  pleasure  than  anything  in  the  pipe  line  that 
can  be  got  into  a  box  6ft.  3in.  high,  for  the  simple 
reason  that  it  is  a  far  more  expre-sive  instrument. 
An  organ  with  only  four  stops  is  too  small  to  be 
satisfactory  :  that  is  the  long  and  short  of  it ;  and  a 
properly-made  reed  instrument,  even  if  it  had  only  4 
rows,  would  be  more  complete,  so  to  *penk,  ond  the 
better  instrument  from  a  musical  point  of  view.  For 
what  can  be  done  with  an  organ  with  only  4  stops, 
no  swell,  and  no  means  of  obtaining  expression  '<  It 
would  be  terribly  disappointing,  because  you  expect 
to  much  from  an  organ.  Finally,  and  just  as  an 
expression  of  opinion,  allow  me  to  say  that  I  doubt 
whether  the  tone  would  be  of  any  better  quality  than 
reeds  can  be  made  to  give.  That  "  Tin-tack  "  should 
think  I  am  prejudiced  in  favonr  of  the  harmonium 
as  ordinarily  made,  shows  he  has  not  read  what  I 
have  said  about  it,  over  and  over  again. 

Thanks  to  "  A-  Q."  for  the  information  as  to  the 
musette.  The  difficulty  is,  that  "  Eleve  "  said  7* 
rows  of  reeds,  and  I  can't  make  more  than  7.  I 
assume  it  to  be  a  printer's  error,  or  a  slip  of  the 
pen.  Between  the  Mnstel  and  the  orchestral  is  there 
not  the  difference  of  the  "  voicing  " — i.e.,  bending 
or  shaping  the  "  tongue  "  of  the  reed  P  I  scarcely 
understand 4he  Tamplin  pallet.  Is  it  so  hinged  that 
it  lifts  vertically  and  then  shifts  sideways,  or  does 
one  edge  rest  on  the  board  while  the  other  is  lifted  up, 
w  that  it  forms  an  angle  of  45°  ?  I  should  imagine 
the  former,  but  for  the  rod,  D.with  its  strengthen- 
ing angle-iron,  which  carries  the  springs.  That 
nems  to  be  in  the  way  of  the  pallets  lifting  up  verti- 
cally, and  unless  they  do  I  cannot  see  how  the  side- 
wiy  shift  is  obtained,  for  surely  as  drawn  one  pallet 
would  ride  on  its  neighbour  in  trying  to  move  "  np 
and  »way."  The  "  double  touch  "  can  be  done  by 
a  nice  adjustment  of  the  touch  screws  in  any  four- 
row  harmonium  where  the  pallets  of  the  back  rows 
are  on  the  key  itself.  It  requires  a  nice  touch  on 
the  part  of  the  player— does  it  not? 

Saul  Bymea. 

"F.  J.  L."-OBQAN  v.  FLUTE. 

[10831.}— I  hays  for  three  years  been  trying  to 
matter  the  difficulties  of  the  flute,  and  I  have  very 
fairly  got  over  the  fingering,  Ac,  but  I  have  not 
been  able  to  bring  out  the  desirable  tone,  that 
which  I  have  mostly  obtained  being  very  harsh  in 
the  low  notes  and  shrill  in  the  high,  although, 
eariously,  I  obtain  at  rare  intervals  a  very  pure 
•west  tone ;  bnt  this  after  a  few  days — through  some 
mmccountable  reason— I  am  no  longer  able  to  pro- 
duce. This  cannot  be  the  fault  of  the  instrument 
■s  I  have  had  several,  and  the  one  I  now  use  is  of 
■Over,  by  Budall  and  Rose,  on  the  Boehm  system. 
I  have,  therefore,  come  to  the  conclusion  that  I  am 
net  able  to  produce  a  perfect  embouchure. 

I  admire  the  proper  tone  of  the  flute  immensely, 
•ad  as  I  cannot  produce  it  I  thought  that  some  of 
jour  readers  would  give  me  their  suggestions  to 
make  an  instrument  that  would  have  the  same 
ownpass  as  the  flute,  and  the  same  tone,  and  to  be 
worked  by  keys  similar  to  a  very  small  harmonium, 
°nly,  of  course,  to  have  pipes  instead  of  reeds. 

Now,  in  constructing  such  an  instrument,  would 
•here  be  the  same  facility  of  manipulation  as  with 
the  flute?  Would  there  not  be  a  slight  interval 
between  pressing  the  key  and  the  sounding  of  the 
PPc,  caused  by  the  passage  of  the  wind  in  reaching 


the  pipe,  or  could  the  mouths  of  the  pipe  be 
arranged  so  as  to  form  a  small  circle,  or  in  any 
other  way  to  get  over  this  difficulty  if  it  exists? 
Also,  would  one  pipe  be  required  for  each  note,  or 
could  the  octaves  be  produced  from  one  ?  Would 
there  be  the  same  facility  of  expression  as  on  the 
flute?  Could  the  wind  he  supplied  from  the  mouth 
through  a  tube,  or  would  there  have  to  be  a  bellows  ? 
As  power  is  not  the  object,  I  should  prefer  the 
former  if  applicable.  Again,  would  the  forcing  of 
the  wind  in  giving  expression  tend  to  sharpen  the 
notes,  or  the  depression  flatten  them  ?  If  so,  it 
would  of  course  be  necessary  to  have  a  wind-chest, 
and  as  I  want  the  instrument  to  be  as  portable 
as  possible  this  would  be  a  serious  objection.  What 
kind  of  pipes  should  I  require,  whore  to  be  obtained, 
prices,  and  any  other  information  ? 

If  "Uranium"  or  any  one  so  obliging  would 
■  " '  *  thankful. 


kindly  give  his  view  I  should  be  very  tfc 


F.  J.  Ley. 


OBOE  BEEDS. 
[10932.]-"  O.,"  letter  10906,  has  asked  me  a  few 

Juestions  relative  to  the  making  of  oboe  reeds,  and 
shall  be  most  happy  to  impart  to  him  any  informa- 
tion I  know  with  regard  to  it.  I  must,  however, 
prelude  my  answers  to  his  questions  with  the  best 
advice  I  can  give  him,  which  is  for  him  to  procure, 
as  soon  as  possible,  No.  1  of  the  "  Complete  Method 
for  the  Oboe,"  by  A.  M.  B.  Barret,  which  is,  I  be- 
lieve, published  at  Charing-cross,  by  Rudall  and 
Carte.  In  it  he  will  find  a  better  description  of  how 
to  make  reeds  than  I  could  possibly  give  him  by  all 
the  writing  in  the  world.  "  O  "  has  gone  the  right 
way  to  work  with  regard  to  buying  shaped  reeds  by 
tbe  dozen,  but  let  me  clearly  understand  him.  By 
shaped  reeds  does  he  mean  reeds  planed,  shaped  as 
well — t  bent  over  the  shape  and  cut  into  form? 
Should  the  latter  be  tbe  case,  it  would  be  as  well  for 
him  to  buy  an  oboe  reed  shape,  and  form  his  own 
reeds.  Let  him  be  careful  in  the  selection  of  good 
dark  yellow  cane.  I  cannot  show  him  the  exact 
colour,  but  his  judgment  will  direct  bira  in  that.  The 
reed,  after  being  shaped,  when  placed  on  the  staple, 
should  have  strong  waxed  silk  wound  tightly  up  to 
the  point  where  the  lips  of  the  opposite  sides  of  the 
reed  are  brought  close  together  all  the  way  up,  and 
are  perfectly  air-tight.  The  silk  should  be  wound 
only  up  to  the  end  of  the  staple,  which  is  above  the 
collar,  as  if  much  higher  it  will  affect  the  tone  as  a 
general  rule.  Then  make  a  slip  knot,  bring  the  silk 
down  again,  and  finish  off  in  any  neat  way  at  the 
shoulder  he  likes.  I  would  also  advise  him  to  cork 
his  staples,  as  they  are  airtight,  which  often  the  silk 
ones  are  not.  The  corking  is  effected  by  placing  the 
staple  on  the  mandrel  and  slightly  heating  it,  then 
rubbing  Bealing  wax  or  resin  over  the  lower  end  that 
fits  into  the  oboe  so  that  some  is  left  on  the  staple. 
Bore  a  hole  in  a  good  cork  with  either  a  common 
cork-borer  or  rat-tailed  file,  a  shade  less  in  diameter 
than  the  staple,  and  while  the  staple  is  warmed  over 
the  spirit  lamp,  slip  the  cork  carefully  over  the  collar 
down  over  the  waxed  end.  Let  it  cool ;  it  can  then 
be  cut,  and  filed  into  shape.  Pos-ibly  "  0  "  has 
tried  this  before,  but  if  not,  he  will  find  it  an  im- 
mense advantage  over  string  or  Bilk  for  fitting  the 
staple  in  the  oboe. 

In  finishing  off  a  reed  after  having  introduced  the 
piece  of  steel  between  the  blades,  let  him  scrape  the 
surface  of  each  blade  on  each  side  and  at  the  top — 
i.e.,  at  the  lips — till  it  becomes  very  thin,  sufficient 
to  allow  it  to  vibrate,  being  careful  to  get  both 
sides  equal  in  thickness.  I  find  it  a  good  prin- 
ciple to  finish  a  reed  off  ronghly  with  a  strong 
harsh  tone,  and  give  it  five  or  six  days'  good  "  blow- 
ing down  "  on  the  oboe  before  I  finish  it.  By  this 
means  yon  get  the  reed  "  in  training,"  so  to  speak, 
and  it  will  last  much  longer  for  it. 

In  whatever  way  my  opinion,  as  an  amateur,  may 
be  of  use  to  "  0.,"  or  any  other,  I  can  assure  them 
that  at  any  time  they  may  command  it.  Though  I 
would  not  advise  him  to  invest  in  all  tbe  apparatus 
detailed  in  Mons.  Barret's  book,  still  with  good 
cane  cut  into  shape  (planed),  a  good  razor,  bees- 
wax, silk,  file,  a  reed  shape,  and  a  few  little  arrange- 
ments, tbe  whole  costing  about  7s.  6d.,  and  abeve 
all  great  patience  and  experience  (as  there  is  nothing 
to  be  ashamed  of  in  not  succeeding  at  the  outset  in 
reed-making,  as  "  O."  seems  to  think),  he  may  yet 
turn  out  as  good  a  reed  as  any  one.  A.  O. 


BOLLEB  SKATES. 
[109330—1  sib  from  the  letter  of  "  B.  H."  in 
the  last  issue  of  "  ours  "  he  has  given  inventors  a 
little  more  privilege  in  the  construction  of  roller 
skates.  (As  he  asks  if  the  inclined  axis  is  not  a 
novelty,  why  have  we  waited  for  Plimpton's  skates  ?) 
Is  it  possible  "  B.  H."  thinks  there  is  no  other 
mode  of  arriving  at  the  same  end  but  by  the  in- 
clined axis  ?  Like  "  B.  H."  I  would  not  like  to  see  a 
colourable  evasion  of  Mr.  Plimpton's  patent  succeed 
— and  I  must  admit  that  80  per  cent,  of  the  patents 
taken  out  are  snoh— still  I  think,  as  will  every 
practical  person,  that  the  claim  to  the  canting 


footstook  cannot  be  maintained,  as  from  "  B.  H.'s  " 
own  showing,  when  trying  to  make  a  curve  with 
the  old  skate  it  was  necessary  to  cant  the  footstock 
and  run  on  the  extreme  edges  of  the  wheels ;  and 
as  I  find  three  patonts  taken  out  in  roller  skates 
previous  to  Mr.  Plimpton's  I  must  conclude  the 
canting  footstook  is  not  his  invention.  Certainly 
the  specification  of  Mr.  Plimpton  says  the  canting  of 
the  footstook  is  to  converge  the  rollers  as  described, 
and  as  prior  publication  claims  the  canting  foot- 
stock  it  is  evident  that  tbe  patent  is  for  the 
mechanical  action  nnderneath  the  footstock.  In 
further  answer  to  "  Skater"  (letter  10845)  I  may  state 
that  either  Mr.  Plimpton  or  his  assignee  in  Dublin 
has  taken  a  very  unusual  method  of  claiming  an 
infringement— namely,  of  the  canting  footstock — 
against  a  local  inventor,  by  writing  letters  to  the 
press  advising  persons  not  to  take  shares  in  the 
rink,  as  an  action  would  be  immediately  commenced 
against  the  company ;  and  as  tbe  rink  intends  going 
on  there  is  a  probability  of  seeing  this  point  settled 
in  a  court  of  law. 
Dublin,  May  13.  Wood  Machinist. 


VENTILATION  OF  COAL-MINES  BY 
COMPBB88ED  A  IB. 

[10934.]— I  do  not  agree  with  all  that  is  said  on 
p.  61  with  reference  to  the  "  Davy "  lamp.  I 
think  it  is  often  hung  up  at  one  of  the  props  which 
are  generally  used  to  snpport  the  roof  near  the 
working  face ;  at  any  rate  it  is  mnch  oftener  hung  up 
than  stuck  into  a  heap  of  small  coals.  I  own  that 
the  "  Davy  "  is  not  what  we  should  like  it  to  be. 
One  fault  is,  that  a  man  may  light  his  pipe  quite 
easily,  which  is  not  the  case  with  the  "  Geordy*'  or 
"  Clanny,"  but  I  would  like  to  know  how  we  are  to 
work  the  coal  out  withont  them.  I  see  that  (in  letter 
10768)  a  Derbyshire  collier  has  dwelt  upon  the  plan 
of  ventilation  by  which  some  collieries  are  ventilated — 
that  is,  by  the  fan  being  fixed  near  the  top  of  the 
upcast  shaft  exhausting  the  air  from  the  workings, 
and  causing  fresh  air  to  rush  in  to  supply  its  place. 
This  mode  of  ventilation  is  a  great  improvement  on 
the  older  mode,  though  the  fan  method  is  ancient 
also,  having  been  in  use  more  than  three  centuries. 
More  recently  the  fans  have  been  improved  very 
much.  Some  of  the  greatest  improvements  consist 
in  a  careful  closing  in  of  the  fans,  in  providing  a 
variable  outlet  for  the  air  enrrent.  I  perfectly  agree 
with  "  A.  D.  C."  as  to  carrying  the  compressed  air 
through  pipes  to  ventilate  the  workings  of  a  colliery 
being  impracticable,  and  I  would  like  to  know  who 
would  go  to  the  expense  of  laying  pipes  all  the  way 
into  the  working  face.  Will  "  A.D.  C."  tell  me  how 
he  will  ventilate  so  as  to  clear  all  gas  from  the  work- 
ings and  use  a  naked  light,  as  he  says  it  is  done  in 
some  of  the  best  managed  collieries.  If  an  accident 
happened  at  the  fan  or  fan-engine,  how  would  he 
keep  good  his  ventilation?  I  am  afraid  there  would 
soon  be  an  explosion  by  the  constant  supply  of  gas 
from  the  breakers,  &o. 

I  should  be  very  glad  to  see  some  of  our  mining 
readers  take  the  above  subject  in  hand,  and  not  let 
it  pass  by  almost  unnoticed. 

Durham.  Young  Viewer. 

ECONOMY  OF  HEAT  IN  VENTILATION. 

[10935.]— The  only  real  difficulty  in  ventilation  is 
that  of  changing  the  air  as  fast  as  is  desirable  with- 
out uncomfortable  loss  of  heat,  and  that  of  making 
builders  and  architects  nuderstand  that  the  chief 
end  of  a  dwelling  is  for  its  inmates  to  live  in  with 
comfort — not  for  others  to  look  at. and  admire, 
which  they  seldom  do.    Dr.  Arnott  many  years  ago 

E reposed  a  mode  of  ventilating,  with  little  loss  of 
eat,  by  conveying  the  air  in  and  out  of  the  room 
through  one  channel  divided  into  two  by  a  thin  plate 
of  metal,  through  which  much  of  the  warmth  of  the 
air  leaving  the  room  would  pass  to  that  entering  it. 
Much  of  the  same  effect  is  produced  by  making  the 
air  enter  or  pass  to  the  upper  part  of  the  room, 
whence,  after  mixing  with  the  warmer  air  there,  it 
gradually  descends,  to  be  carried  away  by  the 
chimney.  The  evident  objection  to  this  plan  is  that 
some  of  the  air  that  has  been  breathed  is  brought 
down  with  the  outer  fresh  air,  and  that,  therefore, 
more  air  is  needed  to  dilute  it  sufficiently.  It  has 
occurred  to  me  that  Dr.  Arnott' s  idea  might  be 
adopted  by  fixing  just  beneath  tbe  whole  or  part  of 
the  ceiling  a  thin  sheet  of  tinned  iron  (which  may  be 
painted  or  whitewashed,  if  desired),  and  to  make 
the  entering  air  pass  over  this  sheet  of  metal 
between  it  and  the  ceiling,  and  enter  the  room  at  its 
edge  furthest  from  the  fireplace,  a  small  opening 
into  the  chimney  being  provided  for  the  escape  of 
the  nsed-np  air  at  the  top.  The  operation  would 
be,  that  the  plate  of  metal  at  the  top  of  the  room 
would  become  nearly  as  warm  as  the  air  there,  and 
tbe  entering  air  not  much  colder,  and  being  thus 
partly  warmed  thereby,  an  unusually  large  quantity 
could  be  passed  through  a  room  without  discomfort. 
This  would,  I  think,  be  a  great  improvement  upon 
Mr.  Tobin's  nlan,  and,  though  not  so  good  as  that 
of  Captain  Galton's  ventilating  warm-air  stove, 
sometimes  easier  of  adoption.  Philo. 
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ELECTRIC  AT.AWHf, 
[10936.  J — Having  seen  a  good  many  methods  of 
constructing  electrical  alarms,  I  send  yon  a  sketch 
of  mine,  which  I  Lave  had  in  use  for  three  or  four 
years,  and  it  always  rings  me  up  in  the  morning. 
I  enlarge  the  hole  in  the  face  of  the  clock,  so  as  to 
allow  tbe  piece  of  wood,  A.  slipping  on  to  the  axle 
of  hour  hand,  to  moTe  with  same,  with  slot  ent  a* 
shown,  and  haTing  a  circle  of  brass  with  figures  a) 
to  face,  XII.  being  straight  with  upright  side  of  slot. 
D  is  a  piece  of  stout  brass  wire,  bent  L-shape  and 


as  shown,  and  pivoted  as  shown  in  Fig.  3,  and  with 
brass  spring,  £,  pressing  on  bent  part,  F  (Fig.  2), 
and  fastened  to  a  projecting  piece,  Q,  from  back  of 
clock,  to  which  a  wire  is  soldered,  ending  in  a  bind- 
ing screw  in  side  of  clock.  Then  there  is  another 
projecting  piece,  H,  with  wire  ending  as  last,  about 
h"  below  the  end  of  spring,  E,  so  that  when  XII.  on 
the  small  face  arrives  opposite  the  XII.  on  large  ditto 
the  wire,  D,  drops  into  slot  in  A  ;  it  allows  the  end 
of  spring,  E,  to  drop  into  projecting  piece,  H,  and 
completes  the  circuit  and  rings  the  bell.  K  is 
the  face  of  clock,  L  the  small  face,  W  is  the  works 
of  clock,  B  is  the  backboard ;  the  end  of  spring,  E, 
and  projecting  piece,  H,  are  tipped  with  platinum. 
Fig.  1  shows  the  arrangement  with  the  face  of  clock 
removed ;  Fig  2  is  a  side  elevation.  The  batteries  I 
use  are  composed  of  pieces  of  carbon  electrotyped 
with  copper,  and  a  piece  of  galvanised  iron  wire 
soldered  on,  and  small  slips  of  zinc,  and  charged 
with  a  saturated  solution  of  sal-ammoniac. 

Charles  Torr. 

WOODEN  HOUSES. 

[10937.}— It  is  stated  that  the  rate  of  insurance 
from  fire  of  wooden  houses  in  Norway  is  but  little 
higher  than  that  of  brick  ones  in  England,  pro- 
bably because  the  stores  in  use  there  are  much 
safer,  as  well  as  more  economical  and  convenient, 
than  our  barbarous  contrivances  for  burning  much 
fuel  for  very  little  useful  heat.  Is  there  any  serious 
objection  to  making  the  wood  used  uninflammable 
by  chloride  of  zino  or  otherwise,  by  which  it  may  be 
protected  from  dry  rot,  aa  well  as  from  fire  ? 

Philo. 


A  PORTABLE  FOUNTAIN. 

[10939.] — There  are  so  many  of  your  readers 
who  take  an  interest  in  aquariums,  ferneries,  and 
similar  decorations  of  the  house,  that  having  recently 
come  across  the  specification  of  a  new  kind  of  por- 
table fountain,  patented  by  Mr.  Herman  Schildberg, 
of  Moorgate-street,  I  thought  I  would  introduce  it 
to  the  notice  of  your  readers.  Fig.  1  is  an  elevation 
of  one  form  of  the  fountain  in  isometrical  perspec- 
tive ;  Fig.  2  shows  the  construction  of  the  upper 
cylinder,  with  the  spiral  spring  and  bellows  body ; 
and  Fig.  3  is  an  application  of  the  method  to  an 
aquarium  fountain.  In  Fig.  1,  the  bottom  portion 
is  a  hollow  cylinder,  in  which,  at  the  upper  part  is 
fixed  the  cylinder,  B,  as  seen  in  Fig.  2,  in  which  the 
outer  case  is  removed.  Through  the  upper  end  of  the 
cylinder,  B,  the  jet  is  passed,  communicating  with  a 
pipe  which  extends  to  the  bottom  of  the  case,  B.  To 
the  bottom  of  the  latter  is  securely  attached  the  top 
edge  of  a  hose  or  casing,  D,  made  of  indiarubber 
cloth  or  other  suitable  material,  the  frustum  of  a 
cone  in  shape,  and  the  lower  edge  of  which  is 
secured  to  a  moveable  cylinder,  E,  which  is  suffi- 
ciently large  to  go  over  the  bottom  of  the  cylinder,  B. 
A  valve,  as  shown  at  V,  is  fitted  to  the  bottom  of  the 
cylinder,  B,  falling  downwards  into  the  hose  or 
casing,  D.  Attached  to  the  bottom  of  the  metal 
cylinder,  E,  is  a  ring  carrying  four  rods,  which  are 
held  together  at  their  upper  ends  by  a  ring,  which 
is  of  sufficient  diameter  to  move  freely  over  the 
case,  B.  A  spiral  spring  is  placed  in  the  lower  case, 
the  diameter  of  which  is  indicated  by  the  dotted 
lines  in  Fi<.  2,  and  the  cylinder  B,  having  been  fixed 
in  any  approved  manner  to  the  lower  case,  it  is 
obvious  that  on  pushing  down  the  upper  ring  con- 
necting the  tops  of  the  rods,  the  bellows  portion,  D, 
will  be  extended  by  reason  of  the  cylinder,  E,  being 
forced  downwards.  If  then  the  reservoir,  B,  is  filled 
with  water  through  holes  in  the  basin  as  shown  in 
Fig.  1,  it  will  run  through  the  valve,  V,  when  the 
bellows  hose  is  extended,  and  will  fill  the  chamber, 
D ;  on  releasing  the  ring,  the  spring  acts  by  forcing 
up  the  bellows  hose,  dosing  the  valve,  and  driving 


HOW  TO  MAKE  AN  ELE CT BO-M AG- 
UE TIC  ENGINE. 

[10938.  f—  Hers;  J  J  are  the  arms  of  the  electro- 
magnet ;  Y  is  the  armature,  P  the  support  which 
holds  up  the  axle,  A ;  G  is  a  small  piece  of  brass  with 
a  hole  drilled  half-way  through,  in  which  tbe  axle 
works,  Z  is  the  wheel,  T  is  a  small  piece  of  fiat  brass 
soldered  on  to  the  axle,  which,  when  the  armature 
is  half-way  between  the  poles  of  the  electro-magnet ; 


adhere  to  the  spirit  of  my  resolution  not  to  be  hir'd 
far  into  a  controversy  which  I  suspect  to  be  hardlr 
loss  uninteresting  than  unprofitable  to  the  general 
reader.  But  I  take  advantage  of  this  last  oppor- 
tunity of  writing,  both  to  protect  against  t!>» 
suppressio  veri  which  marks  quotations  advanced 
in  defiance  of  the  construction  supplied  by  their  con- 
text ;  and  also  to  correct  a  misapprehension  which 
appears  to  exist  among  tbe  apostles  of  phonograph? 
with  regard  to  the  views  held  by  tho  disciples  of 
orthography  on  the  purity  of  the  English  language. 

"Amara  '  triumphantly  exclaims,  "hear  what 
Bopp  says,"  and  refers  to  other  distinguished  autho- 
rities. But  such  quotations  prove  little  more  than 
that  "Amara"  is  only  responsible  for  an  arbi- 
tary  selection  of  texts,  regardless  of  context. 
Orthographers  do  not  for  a  moment  deny  that 
much  of  the  conventional  spelling  is  "  barbarous,'' 
"  corrupt,"  "  effete,"  and  "  anomalous."  But  that 
much  of  this  corruption  can  be  traced  to  phono- 
graphy has  been  shown  by  8.  W.  Francis  (10771,  p. 
123)  in  tho  quotation  he  gavo  from  the  preface  to 
Dr.  Johnson's  dictionary ;  and  it  is  because  our 
language  has  been  already  so  much  vitiated  br 
assimilating  spelling  to  pronunciation,  without 
regard  to  derivation,  that  orthographers  hold  pho- 
netic schemes  in  such  abhorrence.  Because  learned 
doctors  pronounce  a  patient  sick  with  the  small-pox. 
it  does  not  prove  that  they  advocate  "  Rowland'- 
Kalydor,"  or  the  "  Bloom  of  Ninon,"  as  the  proper 
specifics.  Yet  this  is  exactly  the  force  of  an  argu- 
ment which  advances  the  corruption  of  part  of  a 
language  as  a  reason  for  daubing  the  whole  bod? 
with  phonetic  varnish.  But,  as  Dr.  Johnson  ha., 
been  put  in  the  box  as  a  witness  for  phonographer-, 
it  is  only  in  accordance  with  the  practice  of  English 
justice  that  he  should  be  cross-examined  by  the 
other  side.  Let  us,  then,  as  "  Amara  "  exclauw, 
"  Hear  what  Dr.  Johnson  says."  He  is,  perhaps, 
the  most  generally  accessible  of  tho  authors  referred 
to ;  and  a  comparison  of  the  evidence  which  bn> 
been  selected  from  the  preface  to  his  dictionary,  with 
the  context  to  be  found  therein,  may  servo  to  throw 


IG.Z 


this  small  piece  touches  against  the  spring,  D,  and 
makes  the  contact,  and,  when  the  armature  is  just 
opposite  the  pole*,  tbe  piece,  T,  slides  off  the  spring, 
D,  and  breaks  the  contact ;  this  process  is  repeated 
when  the  armature  is  again  between  the  poles  of  the 
magnet.  E  is  a  wire,  leading  from  the  piece  of 
brass,  G,  to  the  screw,  X1 ;  B  is  one  end  of  the  wire 
from  the  electro-magnet,  and  is  joined  to  the  pillar. 
D|;  F  is  the  other  wire  from  magnet,  and  is  joined 
to. the  screw,  X2*  H  is  the  stand. 

George  Hurst. 


the  water  up  through  the  jet  to  a  height  in  propor- 
tion to  the  force  of  the  spring.  Springs  of  this  kind 
can  be  obtained  capable  of  lifting  10  or  even  141b., 
which  will  be  more  than  sufficient  for  the  purposes 
of  ordinary  table  fountains  or  aquariums.  A  small 
tap  may  be  placed  in  the  jet  pipe  to  regulate  the 
height,  or  to  suit  a  different  kind  of  jet.  In  Fig.  3, 
a  section  of  a  bell-shaped  aquarium  is  shown,  exhi- 
biting a  modification  of  the  method  above  described. 
It  will  be  noticed  that  the  "  hose  "  bellows  does  not 
contain  the  water  in  this  case,  but  is  made  to  expand 
and  drive  the  water  out  of  the  case.  A  cord  with  an 
axle  in  the  stem  enables  the  bellows  to  be  wound 
down  when  the  fountain  stops.  Many  improvements 
on  the  plans  here  shown  will  doubtless  suggest 
themselves  to  your  ingenious  correspondents. 

G.  J.  H. 


SPELLING  BY  SOUND. 

[10940.  | — I  am  sorry  that  my  Suez  simile  should 
have  proved  too  "  subtle  "  for  Amara' b  "  compre- 
hension. I  had  supposed  that  a  writer  who  took  for 
his  nom  de  plume  the  name  of  a  place  of  traditional 
fame,  situated  on  the  gulf  of  Suez,  would  have 
appreciated  an  illustration  drawn  from  tbe  Suez 
Canal ;  more  especially  as  "slow  John  Bull's" 
sudden  investment  in  an  undertaking  which  he  so 
ridiculed  in  its  early  projection }  might  be  supposed 
to  augur  brightly  for  that  national  conversion  to 
the  phonetic  faith,  which  "Amara"  so  confidently 
forecasts.  But  I  see  I  was  wrong  in  not  appraising 
the  writer's  regard  for  topographical  associations, 
by  his  own  estimate  of  the  value  of  some  sprink- 
ling of  etymological  lore  in  a  liberal  education. 

If  my  fish-pond  "  metaphor  has  fallen  without 
raising  any  responsive  ripple,  it  must  lie  at  the 
bottom.  It  can  stir  nothing  but  mud  to  dredge  for 
a  joke  that  has  dropped  without  making  a  splash, 
whether  the  density  lies  in  the  wit  or  the  water. 

As  I  believe  the  readers  of  the  English 
Mechanic  are  for  the  most  part  content  with  the 
use  of  the  six  and  twenty  letters  as  they  learnt  it  at 
school,  and  do  not  wish  to  go  there  again,  I  shall 


some  light  on  the  value  of  passages  nnularlj 
selected  from  the  writings  of  authors  pressed  into 
the  service  of  phonography.  If  S.  W.  F™°8  J**1 
only  favoured  us  with  three  more  paragraphs  rrorn 
the  well-known  dictionary,  we  should  have  heart 
that,  while  Dr.  Johnson  admits  there  are  "spots  ol 
barbarity  impressed  so  deep  in  the  English  l»n; 
guage  that  criticism  can  never  wash  them  away, 
he  also  adds  :  "But  many  words  have  likewise  been 
altered  by  accident,  or  depraved  by  ignoranoe, 
the  pronunciation  of  the  vulgar  has  been  we**'-v 
followed  ;  ...  of  these  it  was  proper  to  inqoujwj 
true  orthography,  which  I  have  always  considerea 
as  depending  on  tbeir  derivation,  and  havetberaore 
referred  them  to  their  original  languages."  Farther 
on  we  read  :  "  In  settling  the  orthography,  I  M« 
not  wholly  neglected  the  pronunciation;  mq- 
again :  "In  the  investigation  both  of  the  ortho- 
graphy and  signification  of  words,  their  etynuwfc 
was  necessarily  to  be  considered."  Again,  in  spew- 
ing of  changes,  Johnson  writes  :  "  Much  less  ougni 
our  written  language  to  comply  with  'ne,cotT°£ 
tion  of  oral  utterance,  or  copy  that  which  every 
variation  of  time  or  place  makes  different  irora 
itself ,  and  imitate  those  changes  which  wUM^° 
be  changed,  while  imitation  is  employ ed 
observing  them."  And  yet  the  evidence  s» 
opinion  of  Johnson  is  unblushingly  claimed  on  Be- 
half of  phonography,  on  the  strength  of  his 
spoken  of  "  barbarous  spelling."  With  regard 
the  quotation  from  Dr.  Franklin,  it  is  almost  new- 
less  to  observe  that  it  cannot  claim  much  wwg*'"; 
literary  points  of  this  kind.  Dr.  Franklin  s  gre» 
,  and  versatile  genius  made  letters  its  ,erTan-?t!kiti 
did  almost  every  other  subject  that  came  w,Mmul- 
grasp.  But  early  education  debarred  him  from  anj 
daim  to  scholarship  in  the  typical  sense  of  the  w  ■ 
and,  valuable  as  his  contributions  to  science 
literature  will  ever  remain,  tbey  are  not  of  »  * 
ractor  to  sway  the  genius  of  our  mother  WD<£uj 
either  by  analytical  or  constructive  influ0^^'ni0l,r 
taltinir  this  ouotation  with  reference  to  etymon*. 


taking  this  quotation  with  reference  to  etymon*, 
at  its  "  quantum  valeat,"  it  is  not  worth  mnenw 
the  phonographio  cause.   It  is  true  that  vt.  * 
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lin's  dictum  a*  to  tbo  advantage  of  etymological 
knowledge  is  stated  generally ;  bat  the  illustrations 
br  adduces  confined  it  to  the  derivation  of  words 
whose  meaning  bas  been  changed  by  change  in  the 
wcialand  domestic  relations  of  life,  and  not  by  the 
corruption  of  "  oral  utterance." 

Asl  said  at  starting,  my  primary  object  in  asking 
to  much  space  for  this  subject  is  not  to  try  to 
icattle  a  phonetic  ship  that  may  well  be  left  to  sink 
under  the  weight  of  the  illiterate  barbarities  with 
which  it  is  laden.  If  more  weight  were  required, 
sufficient  has  been  supplied  by  the  champions  of  the 
phonetic  creed  in  the  beautiful  bathos  of  such  anti- 
theses as  "  the  benefit  of  the  masses  "  and  "  the 
mortification  of  the  self-taught  young  men,"  pleaded 
by  S.  W.  Francis  (10771),  and  r*the  march  of 
cirilisation "  and  "the  phone  tic  savage,"  of 
"  Amara's  "  last  letter  (10674).  Truly  has  it  been 
laid  "  there  is  but  a  step  from  the  sublime  to  the 
ridiculous." 

But  the  special  object  of  this  letter  is  to  draw  at- 
tention to  the  fallacy  and  unfairness  of  appealing  to 
arbitrary  selections  from  authors  of  weight,  with* 
out  any  regard  to  the  interpretations  of  context,  and 
if  one  more  example  is  wanted  to  prove  this,  one 
more  quotation  from  the  preface  to  Johnson's 
dictionary  will  also  supply  an  appropriate  close  to 
this  letter,  and  to  my  part  in  the  phonetic  controTersy : 
— "  I  bare  endeavoured  to  proceed  with  a  scholar's 
reverence  for  antiquity,  and  a  grammarian's  regard 
to  the  genius  of  our  tongue.  I  have  attempted  few 
alterations,  and  among  those  few  perhaps  the 
mater  part  is  from  the  modern  to  the  ancient  prac- 
tice ;  and  I  hope  I  mar  be  allowed  to  recommend  to 
those  whose  thoughts  hare  been,  perhaps,  employed 
too  anxiously  on  verbal  singularities,  not  to  disturb 
opon  narrow  views,  or  for  minute  propriety,  the 
orthography  of  their  fathers."  D.  H.  O. 

[10941.]— "J.  H.  O."  (letter  10910,  p.  230)  says 
that "  when  printed  in  phonetic  characters  the  word 
fonetik  "  it  nnmistakeable.  So  it  ought  to  be,  or 
else  what  is  the  use  of  the  phonetikismns  (is  that 
the  name)?  But  unmistakeable  by  whom?  How 
shout  the  foreigner  ?  As  "J.  K.  P."  has  supplied 
the  argument  I  need  not.  It  would  be  just  as  easy 
for  the  foreigner  to  acquire  our  present  spelling  as 
soy  of  the  incomparable  phonetic  systems.  And 
even  with  the  phonetic,  bow  will  he  know  what  is 
meant  by  "Do  you  intend  to  ride  to  London  to- 
morrow f"  Will  the  Phonetics  propose  to  indicate 
emphasis  as  well  as  accent ;  or  will  the  foreigner 
discover  as  now  that  there  is  no  royal  road  to 
"  acquiring  "  English  or  any  other  language  ?  I 
ihouU  like  to  see  somo  of  those  children.  It  is  easy 
enough  to  pick  out  half  a  dozen  intelligent  children 
and  teach  them  any  system,  and  then  pit  them 
against  the  rest  of  the  school.  "  J.  K.  P."  hits 
soother  point  when  he  speaks  of  the  utility  of  his 
Latin  and  Greek,  and  until  the  Phonetics  can  get 
ns  all  put  out  of  the  way,  or  abolish  the  teaching 
of  the  "dead"  languages,  they  will  find  a  whole 
army  opposed  to  the  introduction  of  phonetic  print- 
ing. Unless',  indeed,  we  have  our  phonetic  books 
printed  with  a  paraphrase  in  English,  like  the 
Delphin  Classics.  No,  no ;  if  we  could  remove  some 
of  the  minor  anomalies  snoh  as  cough  and  bough, 
and  similar  puzzles,  it  would  be  a  decided  advantage ; 
hat  phonetic  printing  will  arrive  with  the  millennium, 
sod  then  it  will  not  be  wanted.  Might  I  venture  to 
aik  if  that  abaurd  and  syatemless  spelling  of  the 
Lord's  Prayer,  which  appeared  recently,  is  to  be 
token  as  a  f ample  of  the  proposed  "  improvement  ?' ' 
Any  reference  to  "  old  authors  "  as  an  authority 
for  spelling  is  equally  absurd,  for  if  they  did  not 
leave  it  to  the  printer  (who  knew  nothing  about  it) 
they  certainly  did  not  bother  about  it  themselves. 

Saul  Bymea. 

HOW  TO  COOK  LENTILS. 
110942.}— A  bhobt  time  ago  a  query  was  put 
(25188)  respecting  the  above,  and  only  one  answer 
elicited.  I  had  not  noticed  the  query  or  I  should 
have  answered  it  there  and  then,  but  my  attention 
was  drawn  to  the  reply,  and  as  I  know  of  another, 
»nd,  to  my  liking,  better  mode  of  cooking  lentils,  I 
batten  to  give  your  readers  the  benefit  of  my  know- 
ledge. 

Having  washed  the  lentils  and  picked  ont  any 
bttle  stones  which  may  be  among  them,  place  them 
in  a  brown  glazed  earthenware  jar  (one  that  will 
•tand  the  fire)  having  a  capacity  at  least  double  that 
of  tbsquantity  of  lentils  used.  I  will  suppose  we  desire 
to  cook  one  quart  of  lentils ;  the  jar  should  be  able 
to  hold  at  least  two.  A  piece  of  rather  fat  bacon 
uxmt  lib.  in  weight  should  now  be  put  in  the  jar, 
with  sufficient  water  to  cover  the  whole.  Four 
of  sage,  two  onions  chopped  fine,  and  a 
thimbleful  of  pepper  complete  the  additions,  and  the 
suture,  after  being  well  stirred,  should  be  covered 
over  and  placed  in  a  very  slow  oven,  where  it  is  to 
"team  until  the  lentils  are  thoroughly  tender.  The 
«W  the  lentils  cook  the  better  will  be  the  result, 
rhjw  cooked,  lentils  form  a  really  delicate  and 
aeUciou*  food,  vieing  with  green  peas  in  point  of 
leoeaey,  and  far  surpassing  them  in  nutritive  powers. 

Surrey. 


THE  CA880N-DOBMOY  PATENT 
PCJDDLING  FUBNAOE. 

f 10943.] — Ik  the  very  able  report  on  the  paper 
read  by  Mr.  E.  Fisher  Smith,  before  the  last  meet- 
ing of  the  Iron  and  Steel  Institute,  and  the  discussion 
that  followed,  that  appeared  in  your  issue  of  the  21st 
nit.,  I  notice  that  you  connect  the  Dormoy  Revolv- 
ing Babble  with  the  favourable  results  obtained  by 
me.  Such,  however,  is  not  the  case,  as  it  has  long 
since  been  abandoned  by  me  in  favour  of  oscillating 
machines,  su;h  as  Griffith's,  Stoker's,  and  Pickles'. 

H.  Smith  Caason. 

Brierley  Hill,  May  10, 1876. 


MIT  BE  PLANING  MACHINE. 
[10944.]— I INCL08B  a  sketch  of  a  mitre  planing 
machine  of  my  own  invention,  that  would  be  very 
useful  to  picture-frame  makers.  I  made  it  to  fasten 
to  bed  of  lathe,  but,  by  putting  a  fly-wheel  and 


treadle  to  it,  it  could  be  made  a  foot  mitre  planing 
machine.  A,  plane  irons,  fixed  with  two  screws; 
W,  top  view  of  table ;  E,  iron  arm  to  take  off  if  a 
pulley-wheel  is  required.  Wootton. 

A  CHEAP  AND  SIMPLE  CLOCK. 
1.10945.1—1  8 hall  now  show  my  friends  how  to 
contrive  the  dial  work,  so  that,  with  a  minimum  of 
ingenuity,  they  may  cause  the  hour  and  minute 
hands  to  move  in  the  same  direction.  Fixed  on  to 
F,  the  arbour  of  the  hour  wheel,  is  the  cam  I,  and 
sliding  on  this  arbour  is  the  star  wheel,  A,  having 
twelve  rays.  N  is  a  spring  coiled  and  fixed  at  G, 
and  at  TJ  it  is  bent  so  as  to  cross  the  periphery  of 
the  cam  and  fall  between  the  teeth  of  the  star  wheel ; 
S  shows  the  hour  and  minute  hands.  We  shall  now 
suppose  the  hour  wheel  moving  on ;  thus,  according 
as  it  moves,  the  cam  or  snail  gradually  raises  the 
spring,  U,  but  this  spring  being  bent  across,  as 


shown  in  the  second  diagram,  only  allows  the  star 
carrying  the  hour  hand  to  advance  one-twelfth  of 
its  circumference  in  the  time  the  cam  performs  an 
entire  revolution ;  and,  as  the  teeth  of  this  star 
wheel  are  inclined  at  an  angle,  as  shown  in  the 
drawing,  the  star  ribs  only  advance  in  proportion  as 
the  wire  is  raised.  When  the  cam  has  completed 
the  hoar,  U,  the  end  of  wire  has  been  raised  to  its 
highest,  and  the  tooth  of  the  star  or  spur-wheel, 
which  had  been  gradually  creeping  on,  now  escapes 
under  the  wire ;  but  as  the  wire  falls  again  it  checks 
the  star,  and  so  prevents  all  onward  movement 
which  is  not  regulated  by  the  hour  cam  and  rising 
wire.  I  presume  the  reader  will  understand  that 
the  hour  hand  and  its  appurtenances  rest  with  slight 
friction  on  the  arbour  of  the  minute  hand,  therefore 
it  would  be  an  improvement  to  have  the  hand 
balanced.  The  cam  at  its  widest  part  should  be 
equal  to  the  diameter  of  the  star  wheel ;  the  latch 
or  lifting  spring  ought  to  be  very  light.  In  reference 


to  the  clock  described  at  p.  661,  Vol.  XXII.,  it  can  be 
driven  by  other  than  water  power :  where  water 
is  objectionable  it  may  be  actuated  by  wind, 
the  draught  up  a  chimney,  or  it  could  be  moved 
by  sand,  by  mercury,  even  by  small  shot  or  elec- 
tricity ;  but,  if  the  mechanic  desires  to  drive  it 
by  gravity,  then  he  may  use  a  large  friction 
wheel,  which  grips  a  pulley  fixed  on  to  the 
arbour  of  'scape  wheel;  or,  if  theie  be  on 
objection  to  this  arrangement,  a  belt  from  the  large 
wheel  to  a  suitable  pinion  on  the  'scape  arbour  woiild 
suffice.  We  must  recollect  that  in  this  clock  the 
primary  motion,  though  coarse  and  irregular,  is 
designed  to  give  impulse  direct  to  the  escapement, 
and  thence  to  the  dial.  If  this  escapement  was  of 
that  variety  known  as  a  *"'  remontolr"  there  is  no 
reason  why  this  simple  clock  should  not  perform 
with  great  regularity.  I  hare  given  the  design  for 
the  benefit  of  those  amateurs  who  may  be  without 
lathes,  dividing  plates,  or  tools.  The  train  whioh 
I  have  shown  at  p.  661  may  be  lined  with  a  common 
compass  and  cut  out  of  tin  plate,  and  there  are  no 
pinions.  Then,  if  the  enthusiast  has  perseverance, 
he  can  make  even  the  'scape  wheel  I  have  drawn. 
If  he  is  anxious  to  surpass,  Sir  Edmund  Beckett's 
book  on  clockmaking  will  tell  him  all  about  the 
remontoir,  and  Sir  Edmund  Beckett  is  a  kind  and 
generous  contributor  to  our  paper. 

E.  B.  Fenneeey. 

T THIBET  CLOCKS. 
[10946.]— I  AM  sorry  I  have  not  made  my  mean- 
ing dear  to  "A  Churchwarden"  (10912,  p.  230) 
that,  though  the  clockwork  needed  to  move  the 
canvas,  on  which  the  figures  I  propose  are  to  bo 
painted,  may  be  as  Urge  as  that  for  striking  a  clock, 
the  time-keeping  part  of  the  clock,  that  merely 
allowing  the  figures  to  be  moved— i.e.,  for  relieving 
the  detent — need  not  be  nearly  so  large  as  is  needed 
for  moving  the  hands,  one  the  size  of  a  watch- 
maker's timekeeper  would  be  amply  sufficient.  I 
am  surprised  that  "  A  Churchwarden  "  should  say 
that  large  figures,  1,  2,  or  3  feet  high,  would  not 
be  more  conspicuously  visible  than  the  hands  of  any 
clock  not  unusually  large.  The  bar  I  suggested  to 
show  the  time  between  the  changes  of  the  figures 
need  not  obscure  them  much,  but,  if  preferred,  a 
ball  descending  by  the  side  of  the  figure  can  be  used. 
I  wish  some  clockmakor  would  tell  ub  if  snoh  a 
clock  as  I  described  would  be  costly ;  I  think  it 
need  not  be.  Pbilo. 

CLASSIFICATION  OF  ELEMENTS. 

[10947.]-"  J.  B.,  Belfast,"  (10742),  has  done 
well  to  call  attention  to  the  fact  that  the  elements 
are  invariable  in  their  electrical  condition  as  regards 
one  another.  Beginners  are  very  apt  to  lose  sight 
of  this  fact,  being  accustomed  to  deal  with  bat- 
teries built  up  only  of  acidulated  water,  zinc,  and 
some  conducting  plate  (either  copper,  silver,  plati- 
num, or  carbon)  to  carry  off  the  electricity  set  in 
motion.  But  there  is  no  novelty  in  the  fact  ad- 
duced by  "J.  B.,  Belfast,"  for  Sir  Humphrey  Davy 
published  early  in  the  century  lists  of  the  elements 
displaying  their  varying  electrical  capacities  de- 
pendent on  the  nature  of  the  exciting  fluid  employed. 
(See  "  Davy's  Elements  of  Chemical  Philosophy," 
page  148).  The  fluids  used  by  this  illustrious 
chemist  were,  1st,  acidulated  water ;  2nd,  alkaline 
solutions  ;  3rd,  solutions  of  sulphides.  The  same 
fact  was  also  noted  by  De  la  Bive-  (See  "  Annales 
de  Chimie,"  xxxvii.,  232.) 

In  my  estimation,  the  phenomena  presented  during 
certain  double  decompositions,  which  were  known  to 
the  older  chemists  by  the  name  of  "  Elective  affi- 
nity," depend  almost  entirely  upon  this  relative 
electrical  capacity  of  the  elements  and  their  com- 
pounds. S.  Bottone. 

DIAMAGNBTIBM. 

[10948.1 — "  EcLXcnco8,"  is  quite  correct  in 
thinking  that  I  had  a  special  object  in  asking  him 
to  predict  the  result  of  the  experiment  quoted  at 
page  176.  I  wanted  to  know  if  he  could  explain 
that  experiment  consistently  with  his  views,  and 
find  that  he  has  not  done  so.  Ho  says  the  effect 
would  be  one  of  repulsion,  but  it  is  not ;  for  in  the 
case  cited  the  bismuth  bar  approaches  the  pole,  and 
it  is  very  interesting  to  notice  in  connection  with 
this  that  if  the  bar,  E  J,  be  of  a  paramagnetic 
substance,  recession  takes  place.  The  reason — 
adopting  the  theory  of  reverso  polarity — is  very 
simple.  The  end,  J,  is  made  into  a  north  pole, 
and  is  consequently  repelled  with  a  force,  say,  d. 
The  moment  of  this  force  round  the  axis,  A,  is 
evidently  d  x  A  x.  and  thus  tends  to  turn  E  J  away 
from  the  pole,  but  E  is  converted  into  a  south  pole, 
and  is  consequently  attracted  with  a  force,  d1,  the 
moment  being  in  this  case  dl  x  A  y.  Now  because 
the  pole  of  the  exciting  magnet,  F  H,  is  flat,  the 
field  is  nearly  uniform,  d,  therefore,  is  nearly  equal 
.tod1,  but  A  y  is  mnch  greater  (in  the  figure  about 
three  times)  than  A  r,  consequently  the  moment 
x  A  y  predominates,  and  E  J  approaches  the  pole. 

rttly  analogous  reasoning  will  show  that  if  the 
be  paramagnetic  it  will  recede.     What  does 
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"  Eclecticus  "  mean  by  "  specific  conductivities  f"  I 
never  met  with  the  term  applied  to  magnetism.  To 
any  one  who  may  be  iu  teres  ted  in  this  subject  I 
Hhould  like  to  sum  np  the  position  a  little. 
"  Eclecticus "  holds  the  theory  of  diftVential 
action  ;  I  hold  that  of  reverse  polarity-  I  described 
a  testing  experiment  and  asked  "Eclecticus"  to 
predict  the  result  according  to  his  views.  He  did 
so,  asserting  that  repulsion  would  ensue,  but  as  a 
matter  of  fact  attraction  occurs. 

Beaoon  Lough. 

EXPRESS  ENGINES  AND  SPEED  OP 
TRAINS. 

[10949.1—1  bee  that  "  Express  Driver "  wants 
another  fling  at  the  G.  N.  R.,  but  his  statements 
won't  do.  I  shall  take  it  as  a  favour  if  he  will  give 
me  the  name  of  shed  where  8  of  the  big  engines  are 
stationed,  where  not  one  burns  nnder  291b.  per 
mile,  as  I  should  like  to  procure  snob  a  report ;  but 
strange  to  say,  no  one  that  I  know  on  the  Northern 
has  ever  seen  such  a  list,  and  consequently  told  me 
it  was  apiece  of  "  Express  Driver's  "  usual  boasting. 
With  regard  to  his  polite  request  that  we  shall  hear 
no  more  of  Brunei's  100  miles  per  hour,  or  the 
G.  N.  R.  12  miles  in  8  minutes,  I  simply  return 
the  compliment  by  expressing  the  wish  that  we  shall 
hear  no  more  about  "Express  Driver's"  "heavy 
banks  of  1  in  90  and  1  in  80  for  many  miles,  run  up 
at  45  to  50  miles  per  hour"  (p.  201,  No.  554).  I 
certainly  don't  think  much  of  "  Pullman's  Flying 
Scotchman  "  ns  "  Express  Driver  "  calls  it.  I  saw 
it  start  from  St.  Pancras  on  May  4th,  at  10.30  ;  it 
looked  the  most  curious  affair  I  ever  saw,  Pullman's 
4-wheeled  bogie  cars,  some  6-wheeled  bogie 
cars,  and  some  ordinary  cnach*«,  all  in  a  train, 
and  best  of  all  two  of  "  E.  D's"  most  power- 
ful express  engine*.  I  wonder  if  she  ascended 
the  banks  of  1  in  80  nt  50  miles  an  hour.  I  don't 
think  so.  I  was  in  Kinp's-cro-o  to  see  the  10  and 
10.10  go  out,  and  talking  abont  the  Midland,  a 
driver  told  me  to  so  across  the  road  to  St.  Pancras 
and  see  two  engines  go  out  with  their  (Midland) 
Scotchman.  I  went  and  «aw  as  he  had  said.  I  have 
travelled  on  the  Midland  express  engines  several 
times,  but  never  saw  the  (range  keep  so  high  as  No. 
53  tG.  N.  R.)did  on  22nd  April  last ;  no  engine  could 
have  been  steadier,  and  I  did  not  see  our  smoke- 
box  full  of  ashes  when  at  Peterhoro'.  As  to  the  O.  N. 
engines  beating  like  thunder,  I  should  say  that  they 
do  far  more  work  with  their  contracted  blast  than 
the  Midland,  and  their  trains  and  banks  are  quite  as 
heavy  as  the  M.  R.  Midland  men  that  I  have  met 
between  London  and  the  Trent  do  not  speak  of  the 
Midland  in  the  glowing  way  "  E.  D."  does  :  rather 
the  contrary,  for  they  say  single  engines  would  work 
the  Pullman  expresses  better,  and  tho  G.  N.  R. 
single  engines  can  keep  time  with  20  coaches  from 
London  to  Poterboro'  on  24  to  281b.  per  mile,  and  it 
takes  two  Midland  engines  to  work  the  Midland 
Scotchman.  Doubtless  "Express  Driver"  will 
urge  that  the  Midland  road  is  infested  with  banks  j 
so  it  is,  but  the  Northern  is  just  as  bad.  I  don't 
think  the  Midland  have  a  bank  14  miles  long,  with 
an  average  rise  of  1  in  200,  a  part  of  it  lin.  in  105, 
and  yet  these  trains  are  worked  by  an  18in.  engine 
(No.  53)  every  day,  and  she  has  but  little  or  no  time 
during  her  8  or  9  months  of  work,  leaving  King's- 
cross  at  9  in  the  morning,  arriving  at  Peterboro'  at, 
I  think,  11.47,  leaving  Peterb  ro'  at  12.47,  and 
arriving  at  King's-cross  again  at  2,  and  I  have 
never  yet  known  her  late ;  but  I  go  to  St.  Pancras 
to  see  their  trains  in,  sometimes  30  to  40  minutes 
late,  and  two  engines  as  a  rule.  Travelling  from 
Leicester  the  week  before  last,  we  lost  20  minutes 
before  we  reached  St.  Pancras— how  is  this?  I  am 
delighted  to  see  that  tbe  "  Yankees  "  have  managed 
to  get  over  5  miles  in  3*  minutes— that  is  something 
like  work,  but  what  does  "  Express  Driver  "  think 
of  it?  As  our  correspondent  says  it  is  abont  86 
miles  per  hour,  "  Express  Driver"  must  remember 
that  12  miles  in  8  minutes  is  only  4  miles  per  hour 
more,  quite  within  the  powers  of  an  engine  whose 
cylinders  are  18  x  28  and  driving  wheel  is  8ft.  lin., 
and  not  incumbered  by  being  coupled  to  a  trailing 
P*"--  John  H.  Chalmers. 

[10950.  j-I  am  utterly  at  a  loss  to  understand 
how  any  one  who  really  knows  anything  about 
Great  Eastern  Railway  engines  can  write  such  a 
letter  as  that  of  "  Express  Driver  "  (letter  10892, 
p.  227).  He  says  "  The  Great  Eastern  Railway 
engines,  with  leading  bopie  and  inside  and  also  out- 
side cylinders,  both  classes  are  very  short  of  steam, 
and  are  very  often  in  the  shops."  This  is  simply 
incorrect.  Those  with  outside  cylinders  and 
leading  bogie,  single  7ft.  driving  wheels— Nos.  51 
and  291— are  both  splendid  and  successful  engines. 
They  do  not  rock  about,  they  are  not  short  of 
steam,  and  are  no  more  in  need  of  constant 
repairs  than  any  other  class  of  engine.  No. 
291  has  run  the  9.37  a.m.  np  and  5  p.m. 
down  Cambridge  expresses  regularly  each  day  for 
the  last  eighteen  months  or  so,  without  hardly  miA- 
mg  a  turn.  These  trains  average  about  16  ooacjp*, 
and  have  to  run  hard  to  keep  time,  whioh  #ey 


really  do.  Again  he  says,  "  S.  Mayer  is  quite  right, 
they  were  lately  taken  to  pieces,  but  are  no  better." 
This  again  is  simply  incorrect.  The  class,  Nos.  291 
and  51,  I  have  spoken  of  have  not  been  taken  to 
pieces.  The  other  class,  Nos.  301  and  302,  leading 
bogie,  inside  cylinders,  and  6ft.  3in.  coupled  drivers, 
were  built  with  iron  fire-boxes,  as  I  said  last  week. 
It  was  an  experiment,  and  failed,  as  they  could 
never  be  kept  tight-  New  copper  boxes  were  sub- 
stituted a  short  time  since,  and  they  are  now  really 
good  and  effective  engines.  I  would  advise  "Ex- 
press Driver,"  before  he  writes  again  about  Great 
Eastern  Railway  engines,  to  get  a  little  accurate  in- 
formation. Perhaps  his  statements  about  Great 
Northern  Railway  engines  are  about  as  inaccurate. 
I  can  only  say  that  one  of  the  drivers  of  the  8ft. 
singles  told  me  (and  he  was  then  driving  a  large  6ft. 
6in.  coupled  inside  cylinder,  single  leading  wheel 
engine  on  another  line)  that  they,  the  Great  Northern 
Railway  engines  8ft.  singles  were  the  finest  he  ever 
had.  A.  G.  Boyd. 


RAILWAY"  GRADIENTS. 
110951.]— I  am  sorry  that  I  am  unable  to  give 
J.  H.  Chalmers  (letter  10780)  the  desired  informa- 
tion respecting  the  Great  Western  gradients,  but  I 
fully  agree  with  him  in  considering  toe  performance 
of  the  Great  Northern  Railway  better  than  the 
Great  Western  Railway.  I  inclose  two  fast  averages 
on  the  London  and  North  Western  Railway  : — 


Miles. 

Stations. 

Arrive.  Depart. 

Speed. 

Rugby 

9.35  

5* 

Brinklow 

9.45 

31  5« 

si  .. 

Shilton 

9.49 

4875 

10}  .. 

Bulkington ... 

9.51 

67  5f 

14*  - 

.  Nuneaton 

9.55 

525 

19*  - 

Atherstone  .. 

10.1 

525 

23}  .. 

Polesworth  ... 

10.5 

63  75 

27*  .. 

Tarn  worth  .. 

10.84; 

60 

33}  .. 

Lichfield 

10.16*  ... 

4875 

38}  .. 

Arroitage  ... 

10.21 

60 

4U  .. 

Rugeley 

10.25 

45 

44*  .. 

Colwich 

10.28 

60 

50  J  .. 

Stafford 

...  10.37  ... 

43  333 

•  Minimum. 

t  Maximum. 

The  engine  working  the  above  train  was  one  of 
the  "Lady  of  the  Lake"  class — viz.,  No.  622, 
"  Prince  Alfred,"  7ft.  6in.  driving  wheel. 


Miles. 

I* 
3 

5* 
8 

11* 
13* 
16 
17* 

21 

24* 

28 

31} 

36 

40J 

46} 


Stations. 
..   Euston  Sq. 
..  Camden 
..  Kilburn 
..   Willesden  ... 
..  Sudbury 
..  Harrow 
..  Pinner 
..  Bushey 
..   Watford  ... 

f    King's  1 
"•  (.   Langley  / 
..  Boxmoor 
..  Berkhamp.  ... 
..  Tring 
..  Cheddington.. 
..  Leighton 
,.  Bletchley  ... 
*  Minimum. 


Arrive.  Depart.  Speed. 

...  2.45  ...  25 
2.48        ...  25» 
2.51        ...  85 
.  2.55  ...  2.56*  ...  37-5 
2.59* 
3.3* 
3.6 
3.8} 
3.10 


3.14 

3.18 

3.22} 

3.29 

3.33* 

3.37* 
3.45  ... 
f  Maximum. 


50 
525 
48 

54-5454 
72 

525 

525 
47  3684 
36 

56  6666 
72f 

48.38709 


Engino  working  above  train  was  "Camilla," 
No  889,  a  single  engine,  driving  wheel  7ft. 

Next  week  I  purpose  (if  possible)  sending  two 
averages  on  the  above  line— No.  1  by  a  coupled 
"  Ramsbottom"  class,  and  No.  2  by  one  of  the  new 
coupled  built  by  Mr.  Webb.  The  following  classes 
of  engines  work  the  express  traffic  on  the  London 
and  North  Western  Railway. 

Express — Euston  Sqtjarb. 

5.15  Newspaper  Express  ... 

7.15  Irish  and  North  Mail  ... 

9.  0  Express  

10.  0  Scotch  Express  

3.  0  Liverpool  Express 
9.  0  Scotch  Fast   

10.10  Express  ")  7ft.  6in.— i.e.,  "  Lady  of  the 
8  .25  Irah  Mail    )  Lake"  class. 

11.  0  Express,  Carlisle 

12.  0      „     Liverpool  ... 
2.45      „     Man.  and  Liverpool 
5.  0      „     Ditto  ditto 
5.10      „     Holyhead  and  North 
8.40  Limited  Scotch  Mail  ... 
9.15  Scotch  Fast   


New  coupled. 


Single  engines 
7ft.  driving 
wheel. 


Egeria. 


RAILWAY  CARRIAGES  ON  THE 
SETTLE  AND  CARLISLE  LINE. 

[10952.]— "  Express  Driver,"  in  his  letter,  No. 
10913,  says  "  the  Midland  have  no  six  wheel  compo- 
sites." I  have  to-day  seen  the  2.20  express  from 
Manchester  with  a  Midland  through-coach  for 
Scotland  (for  Edinburgh  I  think  it  was)  viaSkipton 
and  the  new  line.  This  carriage  ran  on  six  wheels, 
had  a  Inggage  compartment,  and  first  and  third- 
class  compartments,  and  was  certainly  not  an  old 
carriage.  Mew. 


THE  PLOW  OP  WATER  AT  DIFFERENT 
TEMPERATURES. 
[10953.}— In  the  course  of  certain  experiments  h 
which  I  have  been  recently  engaged,  I  noticed  the 
fact  that  a  vessel  filled  at  different  times  with 
water  of  different  temperatures  will  discharge  its 
contents  in  intervals  differing  in  duration,  the  in- 
tervals  being  shortest  when  the  water  is  hottest,  and 
vice  versa.  I  don't  know  that  there  is  anything 
about  the  fact  contrary  to  what  one  would  expect 
but,  as  I  have  failed  to  find  mention  of  it,  I  thought 
it  might  be  interesting  to  some  amongst  ycrar  readers. 
Of  course  the  aperture  of  discharge  will  increase  in 
size  with  each  increase  of  temperature,  but  so  will 
the  sectional  area  of  the  vessel,  and  I  take  it  in  tbe 
same  proportion.  I  apprehend  this  will  not  aceoont 
for  the  phenomenon.  The  volume  of  the  water, 
however,  will  increase  more  rapidly  than  the  capacity 
of  the  vessel,  and,  consequently,  at  the  higher  tem- 
peratures there  will  be  a  less  weight,  though  a 
larger  volume  of  liquid  to  discharge— a  cirenmsumoe 
which  may  account  for  a  diminution  in  the  time  of 
emptying.  It  does  not  seem  to  me,  however,  that 
the  figures  of  the  diminution  are  thus  to  be  accounted 
for.   A  fall  in  temperature  of  27°  F.  (from  192°  to 

165°)  increases  the  time  of  flow  by  ^  part  (from 

r  89"  to  2'  40"),  which  is  at  the  rate  of  .-i=  part 

4293 

per  degree ;  whilst  the  rate  per  degree,  in  a  fall  from 

83°  to  64°,  is  ^  part,  and  in  a  fall  from  64°  to 

49°  it  is        Parti  or  probably  even  more.  In  other 

words,  the  time  of  flow  increases  with  the  fame 
diminution  of  temperature  six  times  as  rapidly  when 
near  the  freezing  point  as  when  near  the  point  of 
ebullition.  I  apprehend  an  increase  of  fluidity  takes 
place  with  an  increase  of  temperature,  and  that  tone 
portion,  at  any  rate,  of  the  varying  flood  is  attri- 
butable to  this.  , 
I  append  a  rnde  sketch  of  the  apparatus  used  and 
the  figures  obtained  thereby  : — 


Temps,  at  Begin-  Temps,  at  End  Time  in  Banning 


ning  of  Expt. 
°  F. 
192 
165 
151 
140 
130 
122 
115 
107 
102 
83 
64 
49 


of  Ditto. 
0  F. 
186 
166 
148 
138 
128 
120 
114 
106 
102 
83 
64 
52 


ont.  . 

/  i 
2  39 
2  40 
2  41 
2  41* 
2  42 
2  42* 
2  43 
2  44 
2  44 
2  45t 
2  47* 
2  51 
D.  Winstanley. 


GAS  ANALYSIS. 
[10954]— I  pear  some  wicked  joker  has  bw 
"  poking  fun"  at  yonr  correspondent,  Mr.  A.  a- 
Allen,  and  trying  to  show  that  our  friend,  howerer 
capable  a  "  Public  Analyst,"  is  quite  at  sea  ibW* 
other  "  analysis"  which  deals  with  "  functions  ana 
not  with  "  elements."  Whether  so  or  not,  jon 
will,  I  trust,  allow  me  to  make  the  matter  clear  w 
Mr.  Allen,  and.  if  the  question  is  bona  fide,  to  yonr 
querist  "  J.  T.  T."  (p.  594,  No.  25133.) 

If  Mr.  Allen  examines  the  very  terms  of  the ^pro- 
blem he  will  see  that  it  involves  three  eqoaw" 
which  cannot  be  independent,  for  the  third  eqw" 
— namely,  that  to  p,  the  amount  of  oxygen  oMdr 
directly  dependent  on  the  two  equations  to*»  «"*"' 
the  volumes  of  water  and  carbonic  anhydride  forT~l 
Consequently  we  have  obviously  only  two  e**°*P^f 
between  three  unknown  quantities,  and  the  pro*"™ 
cannot  be  solved  in  any  finite  manner.  To  **™5* 
things  pleasanterryour  querist,  "  J.  T.  T.," 
frames  the  equation  to  m  erroneously,  *n"Jr1*.ill 
Allen  ought  to  have  at  onoe  detected.  The  tww 
equations  should  be — 

2  A  +  3  C  +  5  D  =  m      ...  (J) 
A  +  2  C  +  4  D  -  n       ...  g) 
2A  +  |C+yD=j>      -  ® 
The  mere  elementary  theory  of  the  question**" 
to  have  shown  Mr.  Allen  that  this  last  •tf'KLZ 
Bimply  half  the  sum  of  the  first  equation,  ■f°™^aw 
the  second.   To  all  intents,  therefore,  we  ha" 
the  equations  1  and  2  between  the  three  ojiaouw" 
A,  C,  and  D,  and  accordingly  as  indefinite  nan- 
Digitized  by  Google 
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of  answers  exist — that  is  to  say,  an  indefinite 
cumber  of  mixture*  of  methyl,  methylie  hydride, 
tod  ethyl  may  be  formed,  which  would  give  the  same 
data  on  analysis  in  the  manner  shown. 

From  tbo  fact  that  by  the  very  nature  of  the 
quMtion  all  the  quantities,  A,  C,  D,  m,  n,  p,  must 
be  positive,  enables  the  possible  volumes  of  the  three 
gates  to  be  limited  within  certain  elements.  Then 
treating  the  equations  1  and  2  as  equations  between 
two  dependent  and  one  independent  variable,  the  ordi- 
nary methods  of  algebraical  solution  give  the  answer 

A«2n-3ro+2D 
C  =  2m-n  —  3D 

where  D  is  assumed  to  be  the  independent  variable- 
Then  the  conditions  alluded  to,  that  all  the  quanti- 
ties are  positive,  shows  that  the  volume  of  D  must 
not  exceed  \  (2  m  —  n),  but  may  possess  any  value 
tram  0  to  that. 

Assume  C  for  the  independent  variable,  and  we 
hats 

A  =  -i(2m-n-C) 
D  =  |  (4  n  -  5  m  -  2  C). 
With  the  condition  that  C  must  not  exceed  the 
lesser  of  the  two  quantities  2  m  —  n  and  2  n  —  *  m. 

Finally,  taking  A  for  the  independent  variable, 
ire  have 

t>  =  |tn-n  +  ^A. 
C  =  2  n  —  |  m  —  }  A. 

With  the  condition  that  A  cannot  exceed  tiLT  if* 

3 

The  only  answer,  therefore,  the  question  really 
limit*  of  is  that  we  have  in  the  mixture— 1st.  A 

Tohimeof  methyl  hydride  (=  A) from  0  to 4w~5w- 

o 

2nd.  A  volume  of  methyl  hydride  (=  C)  between  0 
sad  the  smaller  of  the  two  quantities  2m  —  n  and 
2  n  -  {  m.   3rd.  A  volume  of  ethyl  (=-  D)  between 


0  and 


2  m  —  n 


Now,  perhaps.  Mr.  A.  H.  Allen  will  understand 
why  he  could  not  deal  with  the  problem,  which 
wreires  a  slight  knowledge  of  the  elements  of 
slgebra  to  be  successfully  dealt  with. 

Percival  Neville. 


THE  OPENING  OP  THE  SETT-LB  AND 
CARLISLE  BAILWAY. 

[10955. J— I  hoped  to  see  a  good  account  of  the 
opening,  and  also  a  slight  description  of  this  line  in 
the  Mechanic,  as  it  is  so  full  of  interest  to  engineer- 
ing men,  for  its  magnificent  viaducts,  enormous 
trth  works,  and  the  most  perfect  system  yet  in- 
Ttnted  for  the  signal  department.  I  think  the  fol- 
lowing short  description  will  interest  your  readers. 

The  Settle  and  Carlisle  Railway,  which  was 
opened  for  passenger  traffic  on  the  1st  of  May,  1876, 
forma  a  connecting  link  between  the  Scotch  lines 
ud  the  Midland  system,  not  only  affords  the  in- 
ubitantB  of  the  south-western  parts  of  England 
increased  facilities  of  access  to  Scotland,  but  also 
enables  all  travellers  from  the  south  to  make  their 
northern  journeys  with  a  degree  of  comfort,  and 
«*«t  of  luxury,  to  which  they  have  hitherto  been 
Grangers. 

The  long  railway  journeys  of  America  have  been 
the  sources  of  many  contrivances  for  increasing  the 
eomfort  and  safety  of  passengers  ;  and  the  credit 
of  nrat  perceiving  that  the  development  of  English 
hnea  had  reached  the  point  at  which  similar  con- 
tnranees  were  necessary  and  wonld  be  appreciated 
u  dearly  due  to  the  Midland  Company.  The  first 
KJ«»t  step  in  this  direction  was  by  the  introduction 
of  the  Pullman  cars,  which  contain  sleeping  accom- 
modation in  every  respect  as  good  as  that  of  a 
tint-class  steamer,  and  enable  night  after  night  to 
to  spent  in  railway  travelling  without  injury  or 
"ague.  The  peculiarities  of  those  cars  are  that 
they  are  to  constructed  as  not  to  communicate 
wedlation  to  the  body  of  the  sleeper,  that  they 
««  kept  at  an  agreeable  temperature,  that  they 
»rs  abundantly  supplied  with  fresh  air  through 
channels  which  exclude  dust,  that  the  berths  are 
rentable  beds,  soft  and  warm,  with  clean  sheets  and 
pukm-case*  and  good  blankets,  and  that  they  carry 
w  sttendant)  who  takes  charge  of  tickets  and  who 
°us  each  sleeper  at  the  hour  previously  arranged. 
On  the  lines  which  have  hitherto  had  a  monopoly 
ofdirect  northern  traffic,  the  structures  called 
•**piag  cars  do,  indeed,  permit   a  recumbent 

K two  to  be  taken,  but  in  other  respects  they  are 
ordinary  carriages. 
Uter  the  new  line  the  Midland  Company  have 
*tablished  a  service  of  express  trains  between  Lon- 
«on  and  Edinburgh  and  Glasgow,  consisting  not 
5*7  of  the  Pullman  cars,  but  also  of  the  new  long 
carriages.  Pullman  drawing-room  oars  are 
nu  by  the  day,  and  sleeping-cars  by  the  night 
°trt»HM  in  both  directions.  The  new  carriages 
wi  placed  upoh  two  six-wheeled  bogies,  and  are 
wutroctod  to  carry  58  passengers,  18  first-claw 
»«  40  third-class.  They  are  54ft.  long,  8ft.  wide, 
**  contain  four  third-class  and  three  first-class 
Apartments,  with  a  luggage-van.  The  internal 


width  is  7ft.  6in.,  and  the  height  at  the  sides  6ft.  4in. 
The  doorways  are  6ft.  high.  The  arms  are  rever. 
sible,  to  allow  the  seats  to  be  used  as  couches,  and 
the  centre  of  the  roof  is  raised  and  has  clerestory 
windows.  These  carriages,  as  well  as  all  the  Pull- 
man stock,  are  fitted  with  the  Westinghouse  con- 
tinuous automatic  air-brake,  by  which  the  heaviest 
train,  when  travelling  at  50  miles  an  hour,  would  be 
brought  to  rest  within  250  yards.  This  brake  is 
under  the  direct  control  of  the  driver,  as  well  as  of 
the  guards,  so  that  it  can  be  applied  instantly  by 
the  official  who  first  sees  danger.  If  a  train  should 
break  in  two  the  brake  npplies  itself  to  each  of  the 
sections ;  and  it  also  applies  itself  if  any  single 
carriage  breaks  down  or  runs  off  the  rails. 

On  leaving  Settle  the  line  passes  along  the  valley 
of  the  Bibblo,  crossing  and  recroBsing  that  river 
several  times.  Leaving  Whernside  on  the  left,  and 
crossing  the  head  of  Deutdale,  the  line  passes  on 
to  Garsdale  and  Mallerstang,  pant  Pendragon 
Castle,  Kirkby  Stephen,  and  Crosby  Garrett, 
through  the  Eden  Valley,  to  Appleby,  and  so  on  to 
Carlisle.  Much  of  the  scenery  traversed  is  ex- 
ceedingly beautiful ;  and  the  change  from  the  wild 
moorland  and  fellR  of  the  southern  part  of  the  line 
to  the  highly-cultivated  and  Devonshire-like  Eden 
Valley  is  extremely  striking.  Parts  of  the  Eden 
are  singularly  picturesque,  and  a  point  called  Eden- 
brow  almost  reproduces  the  Garry  at  Killiecrankie. 
For  seeing  these  beauties  the  Pullman  cars  and 
the  new  rolling  stock  offer  great  advantages,  their 
windows  allowing  a  wider  range  of  outlook  than 
can  be  obtained  from  a  common  carriage. 

The  traveller  over  the  line  will,  however,  miss 
some  of  its  greatest  beauties  by  his  inability  to  see 
the  bridges  and  viaducts  on  which  it  is  carried. 
Among  these  it  is  necessary  to  mention  the  Batty 
Moss  Viaduct  of  24  arches  of  45ft.  span ;  the 
Artongill  viaduct  of  11  arches  ;  the  Smardale  via- 
duct, which  carries  the  line  over  the  South  Durham 
section  of  the  North- Eastern  Railway;  the  Grise- 
born  viaduct ;  a  viaduct  over  the  Eden  between 
Ormside  and  Appleby ;  and  the  Long  Marton  and 
Armathwaite  viaducts.  Nearly  all  of  these  are  re- 
markable for  their  great  height ;  and,  although  they 
are  extremely  simple  in  design,  the  tapering 
upwards  of  their  lofty  piers  adds  a  very  pleasing 
elegance  to  their  simplicity.  The  height  of  the 
Smardale  viaduct  is  120ft.  to  rail  level,  and  its  piers 
are  carried  down  to  the  rock  40ft.  below  the  bed  of 
the  river.  The  central  arch  of  the  Artongill  viaduct 
is  115ft-  in  height ;  and  the  other  works  named  are 
of  nearly  equal  magnitude.  They  have  all  been 
designed  by  Mr.  Crossley  and  constructed  under  his 
immediate  superintendence. 

The  permanent  way  is  laid  throughout  with  steel 
rails,  and  adapted  for  heavy  traffic  and  high  speed. 
There  is  only  one  level  crossing,  and  at  this  the 
gates  are  opened  and  shut  by  a  lever  from  the 
signal-box,  and  this  lever,  like  those  which  move  the 
points,  is  interlocked  with  signal  levers  in  such  a 
manner  that  the  line  must  always  be  blocked  when 
the  road  is  opened  for  traffic  Each  signal-box  has 
electric  instruments  which  show  the  positions  of  the 
distant  signals,  and  which  also  show  whether  their 
lamps  are  burning.  Taking  the  brake  apparatus 
and  the  signalling  together,  it  may  fairly  be  said  that 
the  new  hue  has  been  rendered  as  secure  as  it  is 
possible  for  applianoes  to  make  it.  It  is  fitted  with 
block  signalling  apparatus  and  interlocking  points 
and  levers,  and  the  wires  to  the  distant  signals  are 
connected  with  an  ingenious  compensating  appa- 
ratus which  takes  up  any  slackness  due  to  stretching 
or  expansion,  and  keeps  them  always  tight. 

Among  the  other  engineering  difficulties  it  has 
been  found  necessary  to  make  several  tunnels,  most 
of  them  through  rock,  and  some  of  them  of  con- 
siderable length,  the  longest,  at  Bloa  Moor,  being 
about  a  mile  and  a  half  long.  The  stone  obtained 
from  these  tunnels  and  from  the  cuttings  has 
afforded  material  for  the  bridges,  viaducts,  and 
station-houses.  Much  of  the  stone  is  black  marble 
of  fine,  smooth  texture,  and  capable  of  taking  a 
high  polish  ;  but  the  station  and  the  station-masters' 
houses  are  mostly  built  of  brown  stone,  of  a  very 
warm  and  pleasant  tint,  and  the  stations  afford 
abundant  accommodation  for  passengers.  It  may 
be  said,  indeed,  that  the  line  is  constructed  and 
fitted  in  full  conformity  with  the  requirements  of 
modern  engineering  science.  There  was  no  ceremonial 
observed  in  the  opening  of  tho  line,  but  in  some  of 
the  towns  along  the  route  the  day  was  observed  as  a 
holiday  and  large  numbers  of  people  assembled  to 
watch  the  passing  of  the  first  trains.       O.  E.  8. 


SELECTED  CORRESPONDENCE. 


A  CONVENIENT  TENT.' 
As  the  season  is  rapidly  approaching  when  land- 
scape photographers  will  have  no  time  to  waste,  I 
purpose,  with  your  approval,  to  place  before  your 
readers  the  description  of  a  tent,  which  for 
simplicity,  cheapness,  and  adaptability  to  the  par- 
pose  for  whiah  it  is  designed,  leaves  nothing  to  be 
desired.  It  consists  of  a  box  measuring  26  by  20in. , 
each  lid  being  2}in.  in  depth,  making  the  inside 
measure,  when  closed,  5in.  The  inclosed  sketch 
will  show  the  arrangement.  C  is  a  cabinet  hook  and 


fastener,  for  holding  the  box  at  right  angles ;  W  is 
a  small  window,  with  a  shutter  running  in  a  slide 
outside,  to  protect  the  glass  when  the  tent  is  packed : 
S,  a  sink,  partitioned  off  by  two  pieces  of  wood,  and 
coated  with  a  solution  of  bichromate  of  potash  and 
glue,  exposed  to  the  light  to  render  insoluble,  with  a 
small  hole,  and  a  piece  of  gutta-percha  tubing  to 
run  off  the  drops  at  the  corners,  LL,  inside,  a  piece 
of  wood,  2in.  thick,  cut  at  right  angles,  so  as  to 
form  a  square  hole  with  the  corner  of  the  lid,  into 
which  is  inserted  one  or  two  upright  pieces.  H  K 
is  a  flat  piece,  about  1  Jin-  broad,  with  a  hole  at  each 
end  to  fit  into  the  upright  H ;  this  forms  the 
skeleton,  which  is  covered  with  a  cover  of  black  and 
yellow  cloth,  hooked  tight  to  the  sides,  and  left 
slack  at  the  front,  allowing  the  operator  to  draw  it 
around  him,  thereby  entirely  excluding  the  light. 
The  whole  thing  is  fitted  up  in  two  minutes,  and 
when  pached  ana  strapped  weighs  only  121b.  I  carry 
all  my  chemicuLs  in  mine.  I  shall  be  very  happy  to 
give  any  further  information  regarding  it  to  any 
one  who  may  wish  for  it.  Jno.  Worsnop. 


'  From  the  Photographic  Nnci. 


USEFUL  AND  SCIENTIFIC  NOTES. 


The  Mechanical  Babo otter. — Erratum. — 
At  bottom  of  p.  200,  under  "  February  14th, 
Noon,"   for  lniin.  50scc.  read  lmin.  59sec. — D. 

WlNSTAULET. 


To  prevent  pumps  freeting,  place  a  small  tack 
just  under  one  edgw  of  the  leather  valve  which  re- 
tains the  water,  sinking  the  tack  into  the  leather  to  , 
hold  it.   This  will  cause  a  small  leak,  and  the  water  turning  ou  tho  gas,  a  lathe  or  sowing  machine  can 
will  not  remain  long  enough  to  freeze.  1  bo  made  to  work. 


Experiments  with  Araenio.— Some  interesting 
experiments  on  the  localisation  of  arsenic  in  the 
tissues  of  poisoned  animals  are  described  by  M. 
SooloBuboff  in  the  Bull,  de  la  Soc.  Chim.  Dogs 
can  absorb  without  danger  about  sixteen  times  as 
much  arsenic  (in  proportion  to  their  weight)  as 
would  kill  a  human  being.  His  experiments  also 
prove  that  arsenic  first  accumulates  in  the  nervous 
system,  and  then  pusses  to  the  liver  and  muscles. 

A  8hower  of  Sulphur. — During  the  late  wet 
weather.  Bays  Qalignani.  the  curious  phenomenon 
known  as  a  shower  of  sulphur  was  observed  in  some 
parte  of  the  Heniult.  After  the  rain  the  leaves  of 
the  trees  and  sides  of  the  road  were  covered  with  a 
yellowish  powder  resembling  sulphur.  This  curious 
occurrence  happens  very  rarely  in  the  south  of 
France,  and  is  very  easily  explained.  The  yellow 
matter  which  causes  the  appearance  is  only  the 
pollen  of  conifers  carried  off  by  the  wind  from  some 
pine  forest. 

The  Comacho  Electric  Machine.— There  can 
be  no  doubt  of  the  advantage  of  this  form  of  mag- 
net ;  but  experiment  on  the  resistance  of  the  circuit 
weight  lifted,  electromotive  force,  and  consumption 
of  tine,  Ac,  would  form  an  interesting  subject.  The 
machiue,  with  five  cells  of  a  bichromate  battery, 
works  three  or  four  sewing-machines.  t  Attempts  to 
work  it  with  the  thermopile  have  hitherto  tailed. 
This  is  very  likely,  because  the  elements  of  the 
thermopile  nre  coupled  up  in  considerable  series,  so 
that,  considering  the  resistance  of  each  element,  the 
wholo  re>istance  must  be  great  compared  with  the 
resistance  of  the  wire  round  tho  magnets.  A  ther- 
mopile should  be  made  of  low  resistance  by  coupling 
a  number  of  elements  together  in  parallel  circuit, 
and  then  taking  some  ten  or  twelve,  or  more,  of 
such  hcri>  s  coupled  in  succession.  It  is  no  doubt 
worth  considerable  experiment  to  attaiu  a  successful 
result  f  ro'u  tl>o  thermopile,  as  in  that  case,  by  merely 
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REPLIES  TO  QUERIES. 


•«*  In  their  answers,  Correspondents  are  re- 
spectfully requested  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asksd. 

[25272.]  — Curve.— "Cycloid's"  analysis  of  the 
possible  cases  (p.  203)  is  incomplete ;  he  misses  the 
true  one — to  wit,  that  I  sent  my  Bolntion  before  I 
had  got  the  copy  of  the  English  Mechanic  in 
which  his  appeared.  I  con  fees  that  Besant's  solntion 
is  not  quite  clear  to  mo,  bat  the  name  (especially  as 
announced  by  "  Cycloid"  with  all  its  appendages)  is 
sufficient  to  insure  its  accuracy.  I  cannot  imagine 
what  I  was  about  to  make  such  an  egregious 
blunder  as  I  have  in  my  solution.  The  axis  of  y 
should  hare  been  the  axis  of  m  and  rice  versa.  The 

final  equation  should  hare  been  y1  =  ?£x,  which  gives 
~£  for  the  Iatus-rectum  —  agreeing  with  Besant. 
The  equation  to  the  surface  is  y5  +  s»  =  %j  w.  — 
C.  W.  H.  *" 

[25297.]— Woman's  Friend.— In  reply  to  the 
enquiry  of  "  Liverpool,"  I  may  say  that  my 
"  thorough  "  washing  machine  has  attached  to  it 
rollers  for  both  wringing  and  mangling,  but  I 
believe  they  are  also  made  without.— Manchester. 

[25207.J— Woman's  Friend.— I  have  recently 
been  trying  the  cleansing  properties  of  an  expensive 
washing  machine  (roller  principle)  with  the  following 
result : — Clothes  took  as  long  to  wash,  appear  much 
thinner,  and  when  dry  limp,  and  like  a  dish  clout, 
and  smelling  rather  strongly  of  the  indiarubber 
rollers  of  the  wringer,  the  heat  of  the  body  likewise 
bringing  out  the  same  perfume  rather  unpleasantly. 
Will  "  Manchester  "  kindly  say  whether  he  finds  any 
of  the  above  defects  in  his  "  thorough  washer,"  and 
is  it  on  the  roller  principle  ? — E.  Eloar. 

[25470.]— Sea  Level.— I  am  obliged  to  "Sur- 
veyor No.  2  "  (p.  79)  for  his  notice  of  my  query  in 
reference  to  the  sea  level  being  higher  at  Kurrachee 
than  at  Cape  Comoriu.  Might  I  point  out  to  your 
correspondent  that  it  is  not  what  he  thinks  it "  must 
be"  but  what  it  is  that  I  really  want  to  know? 
Besides,  the  difference  is  said  to  be  over  500ft.,  and,  as. 
suming  I  had  made  a  mistake,  nearness  to  the  equator 
would  not  make  that  difference.  I  saw  the  statement 
in  a  number  of  the  Academy,  which  I  have  mislaid, 
but  it  was  about  a  month  before  my  query  appeared. 
Can  any  of  your  Indinn  readers  say  whether  it  is  the 
fact  that  the  sea  is  higher  at  Kurrachee  than  at  Cape 
Comorin  ?— S.  Mayer. 

[25533.]— Algebra.— Dual  Arithmetic.— I  am 
very  pleased  to  see  Mr.  Dickson's  reply  to  this  query 
for  ho  has  given  a  method  of  solving  an  equation 
which  was  unknown  to  me.  I  am  glad  also  to  point 
out  what  I  thought  defective  and  erroneous  in  his 
previous  reply  on  dual  arithmetic.  With  regard  to 
the  particular  equation,  of  which  we  have  each  sent 
solutions,  it  is  quite  possible  I  may  have  made  a 
mistake  in  the  work,  which,  unfortunately,  is  now 
destroyed,  and  is  too  lengthy  to  go  over  again 
without  reason.  I  sent  it  in  order  to  induce  others 
to  study  an  arithmetical  method  which  I  believe  to 
be  of  considerable  utility  for  many  purposes  of 
calculation ;  and  my  query  ha.',  at  least,  benefited 
myself  by  drawing  Mr.  Dickson's  reply.  His 
description  of  dual  arithmetic  was  unsatisfactory 
because  he  spoke  of  it  as  if  it  were  merely  a  system 
of  logarithms,  this  being  merely  a  small  and  the 
least  characteristic  portion  of  it,  while  he  entirely 
omitted  several  points  essential  to  give  an  idea  of 
its  scope.  Such  are :  1.  The  use  of  dual  numbers  in 
their  simplest  form,  without  their  reduction  to 
logarithms.  2.  The  power  it  gives  of  calculating 
logarithms  to  any  base  by  an  independent  and 
direct  method,  and  vice  versa,  of  finding  the 
numerical  value  of  any  logarithm.  3.  The  general 
solution  of  algebraical  equations  of  any  degree. 
4.  The  direct  method  of  finding  the  value  of  elliptic 
and  hyperbolic  functions,  independently  of  tables.  I 
think  it  is  hardly  correct  to  say  that  dual  and 
Napierian  logarithms  are  identical,  since  although 
they  may  agree  as  to  the  digits  which  express  them, 
they  differ  in  that  the  dual  are  whole  numbers  while 
the  Napierian  are  fractional— e.q.,  the  dual  log.  of 
10  is  230258509,  the  Napierian  2-30258509.  Neither  is 
it  quite  correct  to  estimate  tho  utility  of  dual 
arithmetic  as  a  whole,  by  that  of  its  logarithms 
only,  since,  as  I  have  said  above,  they  form  only  the 
least  characteristic  portion  of  the  system.  Bat  even 
as  to  the  logarithms,  it  is  no  slight  advantage, 
under  certain  circumstanoes,  to  be  independent  of 
tables,  especially  since,  if  only  5  places  of  decimals 
are  required,  the  direct  calculation  involves  very 
little  labour.  In  cases  where  tables  are  available  it 
does  not  much  matter  what  logarithms  we  use.  as 
they  are  ready  calculated  to  hand ;  yet  even  in  this 
case  I  think  the  dual  ones  have  a  certain  superiority, 
since  by  merely  chancing  the  sign  of  the  logarithm 
of  any  number  we  obtain  at  once  that  of  its  reci- 
procal. I  givo  as  an  example  of  this  advantage 
some  of  the  ratios  of  an  angle  of  67°  48'  25"93" 
(taken  from  Byrne's  tables)  :— 

dual  log.  sine  =  -  7696940 
•••  log.  co tec  =  7696949 
log.  cos.  =  -  97359045 
log.  sec.  =  07369045 


log.  tan.  = 
.-.  log.  cot.  o  -  89662096 
-H.  E.  A. 

[26569.]— Velvet  (TJ.^.).— Velvet  requires  very 
careful  manipulation,  as  it  loses  its  fine  appearance 
if  wrunar  or  pressed  when  it  is  wet.  To  remove 
dust :— Strew  very  fine  dry  sand  npon  the  velvet, 
and  brush  in  the  direction  of  the  lines  until  all  the 
sand  is  removed.  The  brush  must  be  clean.  To 
remove  dirt :— Dissolve  oxgall  in  nearly  boiling 
clean  water,  and  add  some  spirits  of  wine.  Dip  a 
soft  brush  into  this  solution  and  brush  the  dirt  out 
of  the  velvet.  It  may  require  repeated  brushing. 
After  this,  hang  it  evenly  up  to  dry.  For  finishing, 
apply  a  weak  solution  of  gum  by  means  of  a  sponge 
to  the  reverse  side  of  the  velvet.  If  you  want  to 
restore  the  colour  write  again,  and  state  whether 
your  velvet  is  silk  or  cotton. — W. 

[25586.] -Hydrostatioal.— Will  "Glntton"  or 
any  one  else  kindly  solve  this  question  for  any 
height,  or  simply  for  a  cubical  vessel  with  an  aper- 
ture in  the  bottom  ?— C.  W.  H. 

[26610.]  —  Coca  Leaf.— In  answer  to  "Sten- 
torello,"  I  can  say  that  during  two  years  I  hod  to 
serve  out  this  article  amongst  30  to  40  miners  I 
never  observed  any  deterioration  in  their  condition, 
and  feel  certain  that  without  the  allowance  of 
lib.  per  week  the  work  could  not  have  been  got 
through.  I  never  heard  of  coca  being  used  iu  either 
Chile  or  Mexico,  though  Chilian  miners  in  Peru 
acquire  a  taste  for  it.  and  get  the  same  quantity  as 
Peruvians.  I  have  had  guides  for  26  miles  at  a 
stretch,  and  they  have  kept  up  with  the  horse  going 
a  small  trot  for  that  distance,  with  only  one  stop  of 

frhaps  a  quarter  of  an  bonr  for  a  "chac-chac." 
have  heard  of  Bolivian  troops  going  90  miles 
without  stopping,  and  fighting  and  winning  a  battle 
at  the  end  of  it.  I  find  two  teacups  of  infusion  per 
day  of  service— the  quantity  used  being  l$os.  in 
16  days,  'the  quality  is  very  inferior  and  very  dear 
in  comparison  to  first  cost,  which,  on  the  spot 
produced,  say  in  Huanuco  and  Vitoo,  I  should  think, 
is  about  9Jd.  to  Is.  per  lb.,  and  6d.  per  lb.  should  be 
ample  for  carriage  to  Callao ;  and  in  England  3s.  to 
4s.  per  lb.  would  leave  a  profit.  If  the  coca  is  not 
well  dried  it  becomes  heated  and  loses  both  its  pale 
green  colour  and  aroma.  Tschudi,  in  his  "  Travels 
in  Peru,"  page  447,  gives  the  best  account  of  it  I 
have  read.— Administrador. 

[26640.]— Grinding  Bones.  —  "  Metanx  "  will 
find  that  an  old  coffee-mill  of  the  strong  pattern  will 
grind  any  moderate-sised  bones,  but  the  harder  ones 
should  be  crushed  small  first. — J.  8.  M. 

[25642.1— Electrotypes.— The  method  of  taking 
the  mould  described  by  "  Electro  "  is  quite  correct, 
if  he  will  allow  the  guttapercha  and  block  to  remain 
under  pressure  till  the  former  is  cold.  I  cannot, 
unfortunately,  tell  him  whether  his  battery  is  of  the 
best  kind  or  arrangement,  nor  what  surface  his 
quantities  should  cover,  as  what  practice  I  have  in 
electro-metallurgy  is  confined  to  the  schoolboy  stage 
of  the  art.  I  simply  know  the  outline  of  the  process, 
as  practised —the  details  and  "little  matters  which 
go  so  far  towards  a  "  success  "  I  could  not  venture 
to  say  anything  about.  "  Electro"  should  get  Mr. 
Sprngue's  book,  or  consult  the  back  numbers.  I 
believe,  also,  that  Napier's  "  Electro-Metallurgy  "  is 
a  good  guide.  Perhaps,  however,  some  "electro- 
typer"  will  answer  his  query  minutely  in  these 
columns.— Saul  Rtvea. 

[25647.]— Fossil.— "  J.  S."  should  mount  an  iron 
disc  on  a  spindle  over  a  water  trough,  and  spin  it 
round  with  u  treadle  and  fly-wheel.  Sharp-cutting 
sand  and  water  will  do  the  work.  The  fossil  must  be 
held  against  the  disc,  which  rotates  towards  the 
operator,  while  the  left  hand  brings  up  sand  from 
toe  water  trough  and  dabs  it  on  the  disc,  just  iu 
front  of  the  fossil.  Guards  must  bo  put  up  to  pre- 
vent the  sand  flying  off  against  the  face.  When  cut 
sufficiently,  bring  up  with  fine  emery  on  a  willow 
disc.-S.  M. 

[25681.1— Circular  Saw.— A  one-horse  gear  would 
scarcely  do  more  than  drive  a  6in.  saw,  and  only  that 
through  an  inch  plank  at  the  outside. — J.  M.  T. 

[25706.]— The  Microscope.— To  clean  infusorial 
earth  let  "  W.  C.  W."  proceed  as  follows  :— Having 
taken  about  a  drachm  of  the  earth  (it  is  better  to 
work  on  small  quantities  at  a  time)  let  him  introduce 
it  into  a  perfectly  clean  Florence  oil  flask.  Over 
this  is  to  be  poured  about  an  ounce  of  strong 
hydrochloric  acid  (spirits  of  salt),  and  the  whole 
allowed  to  boil  gently  over  a  spirit  lamp  (not  a 
sponge  lamp)  for  about  an  hour.  While  still 
boiling,  the  contents  of  the  flask  are  to  be  thrown 
into  a  clear  eight-ounce  conical  measure  glass, 
previously  filled  to  within  an  inch  of  the  top  with 
perfectly  clean  water,  the  flask  having  been  rinsed 
out  with  a  small  quantity  of  the  water  from  the 
measure  and  the  rinseings  returned  thereto.  The 
measure  is  to  be  covered  with  a  card  or  paper  to 
protect  from  dust,  and  allowed  to  repose  for  24 
hours,  when  the  insoluble  matter,  among  which  will 
be  found  the  diatoms,  will  sink  to  the  bottom.  This 
preliminary  boiling  with  hydrochloric  acid  removes 
any  suits  of  lime  which  may  be  present,  dissolves, 
or  rather  decomposes,  much  vegetable  and  animal 
debris,  and  also  breaks  up  any  lumps  that  otherwise 
resist  the  after  processes.  If  lime  is  present  the 
use  of  sulphuric  acid,  as  recommended  in  another 
reply,  gives  rise  to  tho  formation  of  sulphate  of 
lime  (gypsum),  which,  being  insoluble  or  nearly  so, 
in  water,  is  very  difficult  of  removal.  When  the 


deposit  has  settled  well  to  the  bottom  of  the  glow, 
a  steady  hand  can  pour  off  the  greater  part  of  the 
supernatant  liquid  without  disturbing  the  sediment. 
To  the  sediment  may  then  be  added  about  an  onnce 
of  strong  nitric  acid  and  the  mixture  again  boiled 
in  the  flask.  While  this  is  boiling  the  operator  may 
place  six  conical  glass  measures  on  the  table  before 
him,  which  we  will  call  respectively  Nos.  1,  2,  3,  4, 
6,  and  6.  No.  1.  as  in  the  first  instance,  mnst  he 
nearly  filled  with  clear  water.  As  before  the 
contents  of  the  flask  must  be  poured  into  this 
measure,  and  now  attention  must  be  paid  to  the 
state  of  the  earth.  If  it  is  very  much  reduced  in 
bulk,  is  almost  white,  and  whilst  diffusing  itself  in 
the  water  gives  it  a  pearly  flickering  appearance,  it 
is  probably  perfectly  clean  ;  but  if  it  should  still  be 
brownish  or  muddy-looking,  a  third,  or  even  a 
fourth  boiling  with  nitric  acid,  and  subsequent 
washing  with  water,  may  be  necessary.  Supposing, 
however,  as  will  generally  be  the  case,  that  thV 
deposit  be  clean  after  this  second  boiling,  the  fluid 
may  be  allowed  to  settle  for  one  minute  in  plats 
No.  1,  during  which  time  it  will  deposit  all  the 
grains  of  sand,  Ac.,  along  with  a  few  of  the  larger 
diatoms.  The  supernatant  fluid  must  then  be 
carefully  decanted  into  glass  No.  2,  where  it  may 
be  allowed  to  repose  for  five  minutes.  In  this  glass 
the  coarser  diatoms  will  be  found.  Again  we  decant 
the  liquid  into  No.  3,  where  we  allow  a  longer  rat, 
say  15  or  20  minutes,  before  decanting  into  No.  4. 
The  fluid  may  be  left  one  hour  in  this  latter  before 
decanting  into  No.  6  ;  while  in  this  latter  it  may 
remain  six  hours,  when  it  may  finally  be  decanted 
into  No.  6,  where  it  may  stand  12  hours.  To  the 
deposits  in  each  glass  must  be  added  several  onneei 
of  perfectly  dean  water  to  get  rid  of  the  nitric 
acid,  and  after  long  repose  tho  water  must  be  poured 
away  carefully  and  replaced  by  fresh  until  a  piece 
of  litmus  papf-r  no  longer  turns  red  if  immersed  in 
the  water.  When  this  point  has  been  reached  the 
diatoms  are  once  more  allowed  to  settle  completely, 
the  supernatant  water  poured  off,  and  the  deposit 
in  each  glass  carefully  washed  out  by  means  of 
about  a  drachm  of  absolute  alcohol,  each  "wash- 
ing "  being  placed  in  a  little  bottle  carefully  corked 
and  labelled.  Thus  prepared  the  diatoms  are  ready 
for  mounting,  either  dry  or  in  Canada  balsam.— S. 
Bottone. 

[25767.]-Speed  of  Train.— In  reply  to  "  G.,"  I 
am  sorry  I  cannot  give  accurate  information  re- 
garding the  heating  surface  and  fire-box  dimensions 
of  the  engines  he  montions.— A.  G.  Botd. 

[25796.]— Bogie  Iiocomotivea.— I  think  Mr. 
Mayer  i.t  mistaken  about  new  boilers  for  engines, 
Nos.  301  and  302.  It  was  only  new  copper  fire-boxes 
instead  of  the  iron  ones,  which  would  not  keep  tight. 
The  real  fault  of  the  new  coupled  leading  bogie  in- 
side and  outside  cylinders,  18  x  26,  is  that  they  are 
short  of  steam.  The  stumpy  chimneys  on  the  new 
tank-engines  are  necessary  on  account  of  the  low 
over- bridge  on  the  Woolwich  line.  These  tanks, 
though  heavy,  are  most  splendid  engines,  both  for 
pulling  and  running,  4ft.  loin,  leading  and  driving- 
wheels,  coupled.  They  are  "  too  heavy,"  only  for 
certain  parts  of  the  line  where  the  rails  are  light.— 
A.  G.  Botd. 

[25812.]— Bock  Drill— The  kind  of  drill  used  at 
our  limestone  quarry  is  made  of  welding  cast  steel 
and  some  made  of  shear  steel ;  they  are  doable  bits. 
The  cutting  end  view  is  a,  the  side  view  is  6  ;  they 


vary  in  length  from  3ft.  to  23ft.  and  from  lhn.  to 
3in.  in  diameter  of  bits.  They  drill  well,  and  are 
easily  repaired.  We  also  use  ljin.  plain  bit  druli 
for  loore  stones.  After  drilling  the  hole  we  *"c 
plugs  and  feathers,  or  two  half-round  tapered  pieces 
of  iron  and  a  plug  to  drive  in  between  them,  whicn 
bursts  the  stone.  I  don't  know  what  "Quarry- 
man"  means  by  the  jumper,  unless  it  is  the  angle 
bit  drill.— One  who  has  been  a  Quabrt  Suite. 

[25821.]— Algebra,— Let  A's  shore  =  £A. ;  B'l [  = 
£  (500  -  A).  A's  2  years'  profit  =  £  (2»7 -  A): 
B's  8  years'  profit  =  £  J,  297  -  (500  -  A)  >  = 
£(A  -  203). 

A's  2  years'  profit  on  £  A  =  £  (297  -  A) 
„  1    „       „         £1  =  £  C#7^A) 
2k 

B's  8  years'  profit  on  ^(500  -  A)  =  ££~£$j 

»  1      »        £1  =-£r^xT^Ai 

Wherefore  2-flI_:_A  =  fi-4^  = 
2A  8  (SOU  -  A) 

Whence  A'  -  995A  =  -  198000. 

Solving  this  quadratic,  we  get 

.  _  995  ±  443 

—  2  — 

And,  taking  the  -  value  of  445.  A  -  £*!*  =  A  * 
share,  and  £  (500  -  A)  =  £  (500  -  275)  =  X®5  ~ 
B's  share.— J.  Herbert. 

[25823.1— Astigmatism.— I  am  aW»J*that  tie 
corneas  of  most  human  eyes  are  not  regularly  corn ? >• 
and  that  hence  most  human  eyes  are  asugnjj »£■ 
but  to  such  a  slight  degree  as  not  to  be  votioec i  o 
the  patient.   I  do  not  understand  the  reference  saw 
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hi  would  give  me  the  source  of  bis  information,  a*  I 
cannot  recollect  finding  the  statement  in  Helm- 
bolti's  "  Physiologische  Optik,"  and  all  the  other 
books  on  astigmatism  I  have  consulted  to-day  are 
blent  on  the  point.  If  the  glasses  ordered  for  your 
friend  are  the  correct  ones,  she  is  suffering  from 
hypermetropic  astigmatism  of  the  left  eve— the  right 
one  being  equally  hypermetropic  in  both  meridians. 
The  left  is  h j  permetropic  1-20  in  one  meridian,  and 
1-12  in  the  other.  I  suppose  the  oblique  line  has 
been  omitted  from  the  left  eye  of  the  diagrammatic 
glasses  en  p.  233,  for  it  does  not  occur  in  my  copy. 
Id  testing  for  astigmatism  we  use  test  frames,  with 
a  German  silver  scale  marked  to  degrees  and  half- 
degrees  attached  to  the  lower  part  of  the  frame,  so 
u  to  read  off  the  angle  of  the  axis  of  tho  cylindrical 
gists.  The  phrase,  "axis  slightly  down  aud  out," 
u  rery  vague,  and  I  do  not  see  bow  the  opticisn 
who  made  up  the  spectacles  could  tell  the  proper 
angle  of  inclination  to  giro  the  cylindrical  glass 
from  the  prescription  as  it  now  stands.  The  angle 
of  inclination  of  the  axis  of  the  glass  with  the 
horizon  should  in  all  cases  be  mentioned.  The  axis 
of  s  convex  cylindrical  glass  such  as  required  in 
roar  friend's  case  should  be  placed  in  such  a  direc- 
tion that  its  axis  lies  in  the  plane  of  the  highest 
refracting  meridian,  in  order  that  it  may  give  to  t  he 
rays  which  undergo  the  smallest  degree  of  deflection 
euA  an  increased  amount  of  convergence  as  if  they 
paiaed  through  the  meridian  of  the  greatest  refrac- 
tion.—Ctbtickiicus. 

[26836.3— Marino  Engines.—"  M.  M."  had 
tetter  look  to  cause  of  fouling.  Is  it  fouling  of 
which  he  bas  to  complain,  or  simple  corrosion  P — 

IOSTEFHANCS. 

[25830  ]-Polarisation  of  Light  by  Boattoring 
from  Small  Particles.— I  think  Mr.  Lancaster  has 
slightly  misunderstood  this  query.  I  know  why 
bine  light  is  scattered  by  small  particles ;  but  I  want 
to  know  why  it  is  polarised  in  a  manner  at  variance 
with  Brewster's  law.— Beacon  Louoh. 

[25831.1— Wave  Movement. — If  two  metal  or 
other  rods  of  same  section  and  length  be  supported, 
ope  horizontally  by  extremities,  the  other  perpen- 
dicularly by  one  extremity,  the  vibrations  in  latter 
will  be  more  rapid  of  two  ?  Is  this  what  you  mean  ? 
Bat  organ-pipe  and  piano  string  sounding  same 
note  are,  of  course,  under  similar  conditions  in 
this  respect.  If  you  suspend  two  rods  or  strings  as 
hinted  above,  ana  with  violin  bow  sound  the  first, 
and  with  waxed  cloth  or  otherwise  draw  the  other, 

So  will  find  the  perpendicular  wire  or  rod  with  its 
ofitndinal  vibrations  sound  the  higher  tone.  Bat 
from  the  nature  of  your  queries,  I  feel  that  I  have 
not  quite  arrived  at  the  state  of  your  mind  upon 
tbia  question.  Will  you  amplify  your  query  ?  Show 
lU  application.  How  did  your  difficulty  arise? 
vktre  did  you  come  across  statement  in  question  ? — 

IOSTIPHANUS. 


.  Btl— Effect  of  Denudation.— Too  slight  to 
torn  subject  of  observation  iu  striot  theory.  Doubt- 
Imlv  a  mole  or  rabbit  would  relieve  the  superin- 
cumbent pressure.  Of  course,  I  take  the  query  to 
ure  reference  to  the  subsidence  of  areas.  The  local 
duturbances  of  Herschel  are,  I  believe,  subjects  of 
di-'cuaaion  among  geologists  of  repute  even  now.— 

IOfrspHANUS. 

[25837.1-Zine  Bods.— Bods  of  sine  rolled,  con- 
stitute the  best  kind  of  rods  for  the  Leelanche' 
•atWry.  Cast  rods  will  not  last  nearly  so  long,  and 
a«  not  so  durable. — Aconite. 

c  ^l-Lining  Daniell's  Wood  Batteries.- 
>.  Benaire  asks  for  the  formula  for  making  the 
wmeat  for  lining  wooden  battery  cells.   Not  know- 
ing which  formula  he  refers  to,  I  cannot  answer 
"Meftorically ;  but  I  know  of  o  cement  which  an- 
*wera  effectually,  and  which  was  always  used  at 
ur.  Uplin's  electric  bath  establishment.   The  fol- 
u  the  mode  of  making  and  applying  this 
«*«wnt:rTake  best  drying  linseed  oU,  1  quart; 
Wwdered  resin,  2os. ;  wax,  los.   Place  the  oil  in  a 
nt pun  over  a  clear  fire,  free  from  flame ;  when  hot 
"?i-.1D  tte  nun  little  by  little,  stirring  at  each 
**«  Finally  add  the  wax.  stir  until  all  dis- 
28?*  Md  remove  from  the  fire.    The  wooden 
Ac.,  must  now  be  thoroughly  dried  by  expo- 
«w  to  a  current  of  warm  dry  air.   When  they  are 
the  cement  is  again  gently  heated  and 
applied  carefully  over  the  entire  interior  surface  of 
«m  cells  by  means  of  a  rather  stiff-bristled  brush, 
"•^precaution  must  be  used  to  insure  that  the 
anient  should  enter  every  nook  and  cranny— other- 
7"*'  the  operation  is  worse  than  useless,  and  the 
,rpe\nok  to  speak  of  loss  of  power,  is  incontrol- 
The  cement  must  then  be  allowed  to  dry 
which  it  will  do  in  a  day  or  two,  when  a 
S-X?'  rren  a  third  coating  may  be  applied,  if 
l|»nghtneeeaaary.-S.BoTTOJTK. 

fo£8SS3~G*?T*.ty.-A.  E.  Bin-Andak  accounts 
bodies  weighing  more  at  the    poles  than 

»fclMU?tor  V  8tatin«  thnt  &  ">  *™  to  the 
■WcroidaU  fnrm  of  tho  earth-this  circumstance 
E'W.Wt*  at  the  poles  being  nearer  to  the 
2JJ  of  attraction  than  at  the  equator.  There  is 
«»o  another  contributing  cause— the  tangential  or 

wffi*1U?r?  cause3  b*  the  0arth*8  diurnal 
neu  jIL. lnM  'orc*  clearly  goes  to  counteract  in 
aadl?T*  *•?  «ffecta  of  attraction  of  gravitation, 
M«*  «urface  of  the  earth  has  a  greater  velocity 


at  the  equator  than  at  any  other  point,  tangential 
force  is  greatest  there  also.  It  gradually  diminishes 
as  the  poles  are  approached,  when  it  ceases  to  act. 
It  has  been  calculated  tkat  if  the  earth  revolved  17 
times  as  fast  as  it  does,  gravitation  would  bo 
entirely  counteracted  at  the  equator. — Eikineach. 

J 26878. ]  —  Staining  Paraffin.  —  The  following 
1. 1  think,  suit  you :— Blue,  indigo ;  red,  logwood 
in  chips  ;  the  two  mixed  green,  indigo  and  saffron  ; 
orange,  logwood  and  saffron ;  yellow,  saffron  alone. 
Grind  in  mortar  small  quantity  of  paraffin  with 
colouring  matter,  place  whole  in  piece  of  muslin, 
and  work  colour  out  into  rest  of  paraffin  made  hot. 
— I08T«PHANTT8. 


.]  —  Character.  —  There  are  those  who 
profess  to  do  so  ;  but  their  self-opinionativeness  is 
seldom  supported.  We  have  placed  them  on  the 
list  of  other  Hamburg  merchants,  clairvoyants, 
spiritualists,  and  Hamptonites  to  wit.  —  Iobte- 
phanus. 


.] — Harmonium . —If  the  notes  in  each  row 
become  out  of  tune  relatively  —  i.e.,  take  Cor 
Anglais,  the  notes  are  in  tune  with  a  reservoir  half 
full  and  some  of  them  out  of  tune  when  it  is  nearly 
full  or  empty— I  am  afraid  I  can  give  no  advice :  a 
personal  examination  would  be  necessary.  You  will 
see  what  Mr.  Fryer  says  on  p.  232,  but  you  say  that 
the  bellows  and  wind-passages  are  sound,  and  you 
hare  already  tried  various  kinds  of  springs.  Have 
you  tried  whether  there  is  any  escape  of  wind  ?  You 
can  hear  it,  if  it  is  anything  serious,  and  the  rate  at 
which  the  reservoir  empties  with  all  the  stops  shnt. 
and  afterwards  when  each  is  drawn  separately,  will 
be  an  ocular  demonstration  of  the  fact,  and  a  guide 
to  the  register  in  which  the  escape-valve  is  probably 
"  gone  wrong."  But  certainly  I  can't  understand 
it,  if  some  of  the  notes  remain  in  tune  while  others 
step  out— flat  or  sharp  is  it  ?  Is  the  instrument  new 
or  old  P  However,  try  the  reservoir.  Pump  it  full, 
with  all  stops  shut,  and  if  it  goes  up  slow  and  steady 
then  pump  it  full  and  try  with  the  Cor  Anglais 
drawn,  and  so  on  with  the  other  stops.  If  it  is  as  I 
understand  you,  that  some  of  the  notes  go  out  of 
tune  while  others  stand  in  tune,  I  suspect  my  first 
suggestion  is  right,  and  something  is  wrongwith 
the  reeds.  I  may  say  a  few  words  here  to  Mr.Tryer 
(p.  232),  as  I  have  no  desire  to  form  one  in  a 
logomachia.  In  the  organ  there  is  a  constant  and 
even  pressure  of  wind,  no  matter  at  what  height 
the  reservoir  stands ;  in  the  harmonium  the  pressure 
varies  with  the  state  of  the  reservoir,  being  greatest 
of  course  when  fully  inflated.  Provided  there  is  no 
escape  at  any  of  the  registers,  this  pressure  at  any 
given  moment  is  of  course  even  on  ail  the  reeds  open 
to  it,  and  so  far,  bnt  no  further,  is  it  correct  to  say 
that  there  is  an  even  pressure  in  the  harmonium. 
Now,  whatever  leakage  may  take  place,  or  whatever 
may  be  the  effect  of  reducing  the  amount  of  wind  by 
means  of  the  sourdine,  it  must  affect  all  the  reeds 
of  any  one  register  equally  ;  the  pressure  in  that 
division  at  any  one  moment  must  be  even  on  all  the 
reeds,  and  they  should  all  speak  ont  of  tune.  It 
seems,  however,  that  "  Celeste's  "  reeds  become  out 
of  tune  relatively  to  one  another,  and  that  is  a  puszle 
I  must  leave  to  Eleve."— Satjl  Rymxa. 

[26890.]— Carbonates,  &o.— Carbonate  of  calcium 
cannot  be  estimated  by  merely  drying  and  weighing 
the  precipitate  oxalate;  it  must  be  incinerated, 
moistened  with  a  little  ammonium  carbonate  (in 
case  of  any  reduction  to  oxide),  and  heated  again  to 
a  low  red.  To  test  for  iron  in  water,  evaporate  to 
dryness  and  burn ;  treat  with  hydrochloric  acid, 
and  deal  with  this  solution  in  the  ordinary  course 
of  analysis  of  mixed  bases,  removing  all  except  the 
iron  and  alumina,  which  are  at  last  separated  either 
by  volumetric  process,  or  by  boiling  with  a  little 
nitric  acid,  and  then  with  caustic  potash,  which 
dissolves  the  alumina  and  leaves  the  iron  as  sesqtri- 
oxide. — Sigma. 

[25893.]— Magio  Clock.— Electricity  has  nothing 
to  do  with  the  mechanism  of  the  "Mysterious 
Clock."  The  motive  power  is  contained  in  the 
circular  box,  which  serves  as  a  balance  to  the 
minute  hand.  The  hour  hand  is  worked  by  gearing 
between  the  two  hands  in  the  central  axis  of  the 
clock.  The  mode  of  working  is  as  follows :— The 


circular  box  on  the  minute  hand  contains  a  watch 
movement,  wound  up  and  regulated  as  in  an  ordi- 
nary watch.  Instead,  however,  of  acting  upon 
hands  in  the  usual  manner,  it  causes  a.  balance- 
weight,  situated  below  the  works,  to  travel  round 
the  interior  of  the  box,  to  the  left,  once  in  the  hour, 
and  its  position,  near  the  periphery  of  the  box, 
determines  that  of  the  hand  to  which  the  latter  is 
attached.  When  the  lid  of  the  box  is  removed  the 
works  are  not  risible,  being  covered  by  a  metal 


plate,  graduated  round  its  circumference,  while  a 
pin  above  it,  attached  to  the  spindle  which  carries 
the  weight,  serves  as  an  index  to  show  the  position 
of  the  weight,  and  enablos  it  to  be  set  to  the  correct 
point  for  balancing  the  hand.  The  diagram  will 
give  some  idea  of  the  general  arrangement.  A, 
portion  of  the  minute  hand  of  the  clock,  carrying  as 
a  balance  to  the  longer  end,  the  box,  B,  which  con- 
tains the  movement.  C  is  the  central  axis  of  the 
clock,  round  which  both  hands  move;  D  is  the 
weight,  travelling  once  in  the  hour  round  the 
interior  of  the  box,  and.  by  its  relative  changes  of 
place  within  the  box,  causing  the  hand  to  assume 
different  positions.— G.  C.  C. 


!.]— Magio  Clook.— In  reply  to  Mr.  Owens, 
I  may  state  that  I  saw  a  clock  such  as  he  describes 
not  long  ago  in  a  watchmaker's  window  in  Lothian- 
road,  Edinburgh.  Like  your  correspondent,  I  was 
thoroughly  puisled  as  to  the  source  of  the  motive 
power ;  but  on  entering  the  shop,  and  apologising 
for  my  curiosity,  I  was  courteously  informed  that 
tho  works  were  placed  in  the  small  circle  from  which 
the  hands  sprung.  It  was  certainly  a  curiosity,  and 
I  was  given  to  understand  that  it  kept  remarkably 
correct  time.— P.  Fleming. 

[25897.1— Magio  Squares— As  no  one  else  has 
answered  this  query,  I  will  help  "  Tuebor"  as  far  as 
I  can.  The  following  rules  apply  to  the  formation 
of  "magio  squares"  containing  the  numbers  from 
1  to  0s,  when  z  is  any  odd  number.  1.  The  series 
must  proceed  in  the  same  direction-  as  the  diagonal 
from  the  left  hand  upper  corner  to  the  right  hand 
lower  one.  2.  The  number  1  must  be  placed  in  the 
middle  of  the  bottom  row.  3.  Upon  reaching  the 
edge  of  the  square  the  next  number  must  be  put  in 
the  place  it  would  occupy  in  another  square  placed 
at  the  side  of  or  below  the  real  one.  4.  If  the  place 
in  which  any  number  ought  to  be  put  is  already 
occupied,  the  number  must  be  placed  above  the  last 
one.  The  above  directions  are  not  very  lucid,  but 
perhaps  an  example  will  make  them  clearer.  I  have, 
therefore,  arranged  the  numbers  from  1  to  26  in  the 
manner  stated  above :— 


11 

18 

25 

2 

9 

10 

12 

19 

21 

3 

4 

0 

13 

20 

22 

23 

5 

7 

14 

10 

17 

24 

1 

8 

15 

If  x  be  any  odd  number,  and  the  numbers  from 
1  to  x2  be  aiTanged  as  above,  the  square  so  formed 
will  exhibit  several  curious  properties.  1.  The  sum 
of  any  line  of  a  figures,  whether  horizontal,  vertical, 
or  diagonal  =  J  m  (**  +  1).  2.  The  number  |  (a3  +  1) 
is  in  the  centre.  3.  In  the  middle  vertical  line  the 
numbers  proceed  in  arithmetical  progression  from 
1  at  the  bottom  to  a>3  at  the  top,  the  common 
difference  being  m  +  1.  4.  The  sum  of  any  two 
numbers  equidistant  from  the  centre,  and  in  exactly 
opposite  directions  from  it  =  m*  +  1.— Amaba. 

[25900.]— Cross  Multiplication.— The  difference 
in  the  manner  of  expressing  the  fractional  parts  of 
the  foot  in  square  measure  in  the  examples  given  by 
J.  Kay  is  no  donbt  perplexing  to  one  learning  that 
branch  of  arithmetic ;  bat,  so  far  as  my  experience 
goes,  the  rule  for  bringing  the  primes  and  seconds 
into  square  inches  is  confined  to  books,  they  being 
allowed  to  stand  in  ordinary  practice  as  inches  and 
parts  in  relation  to  a  foot  of  12in^as  in  the  last  of 
the  three  examples  mentioned.  The  fraction  is,  of 
course,  the  same,  whether  we  state  the  product  as 
6'  9"  3"',  or  6ft.  lllin.,  only  the  former,  being  ex- 
pressed in  lower  terms,  is  much  easier  to  determine 
than  the  latter,  as  will  be  more  readily  seen  by 

stating  it  as  follows :— «J|  sq.  feet,  or  6rH  sq.  feet, 

besides  saving  the  trouble  of  multiplying  by  12. 
The  principle  is  admitted  iu  working  out  the  example 
by  multiplying  the  inches  by  feet,  calling  the  pro- 
duct inches,  and  dividing  by  #  12  (the  number  of 
inches  in  a  linear  foot)  to  bring  it  into  feet ;  whereas, 
to  show  square  inches,  the  feet  would  have  to  be 
brought  into  inches  before  multiplying,  and  the 
product  divided  by  1  Sti.  The  answers  given  to  the 
second  example  (if  stated  correctly  in  your  im- 
pression) are  both  wrong,  as  12  3"  x  8*  6"  is  104' 
1"  6'",  or  101ft.  18in.,  not  9m.  or  lOin.  The  following 
is,  I  think,  the  easiest  way  of  working  out  13ft.  21in. 
x  4ft.  4jin.  :- 

i     ii  m 

13  2  6 
4  4  9 


52  10  0 
4  4  10  0 
9  10  10  6 

58  0  8  10  0 

which,  expressed  in  feet  and  square  inches,  would 
read  58ft.  8in.  128  parts. — Geo.  Fowlbb. 

[25908.]— Shipbuilding.— Buy  "  Peake's  Naval 
Architecture,"  3s.,  in  "  Weale's  Series,"  published  by 
Lockwood  and  Co.  Tho  terms  in  question  are  of 
veriest  simplicity.  Your  question  is  much  the  same 
as  if  of  a  builder  you  asked  what  are  doors,  roofs, 
chimney  pots,  bolts,  locks,  windows,  and  lintels.— 
lOSTBPHANUB. 
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[25000.]  — Two-Cell  Battery.  —  D.  D.  Thomas 
recalls  to  my  mind  a  fable  I  heard  told  in  the  engi- 
neers' shop  where  I  served  my  time.  It  was  of  a 
wood  machinist,  who,  for  economy's  sake,  determined 
to  be  his  own  mechanic.  So,  procuring  a  20-horse 
boiler  he  is  said  to  have  set  to  work,  and  to  have 
gone  to  an  engineer  some  time  after,  Baying,  "  I  had 
my  boiler  set,  and  then  I  connected  one  2in.  pipe  to  a 
saw  frame,  and  a  ljin.  to  a  planing-machine,  bnt 
neither  would  go."  "Oh!  all  right,"  said  our 
manager; "  nothing's  the  matter— you  want  a  steam- 
engine  between,  that's  all."  Perhaps  "  D.  D.  T." 
can  apply  this.  If  not  let  him  purchase  the  little  work 
on  the  induction  coil,  from  Cox,  of  Ludgate-hill,  or 
of  any  of  the  instrument-makers.— Iobtephantjs. 

[26909.1— Two  Cell  Battery.— Impossible.  Too 
could  not  by  any  means  obtain  an  electric  shock 
from  an  ordinary  two  cell  battery.  I,  like  Mr. 
Stannus,  should  strongly  advise  you  to  procure  a 
magneto-electric  machine  or  small  medical  coil,  and 
try  either  of  them.— Aconite. 

[2691 1 .]  —  Hydraulic  Organ  Blower.  —  The 
engine  would  be  quite  applicable  to  your  purpose, 
and  if  the  pressure  is  constant  would  work  very 
steadily.  'Owing  to  the  small  pressure  of  water  the 
engine  would  have  to  be  specially  constructed,  so  as 
to  provide  greater  piston  area. — John  Hates. 

[26913.]— The  Pell  Railway.— The  Fell  railway, 
in  addition  to  the  ordinary  pair  of  rails,  has  a  rail  of 
larger  size  fixed  in  the  centre.  The  driving  wheels 
of  the  locomotive,  instead  of  being  vertical,  work 
horizontally,  and  are  pressed  against  the  centre  rail 
by  powerful  springs.  There  are  usually  10  or  12  of 
these  wheels  on  each  side  of  the  centre  rail,  and  the 
engines  are  froru  160  to  200-horse  power.  The  total 
length  of  railway  on  which  this  system  is  used,  over 
Mount  Cenis,  is  about  46  miles,  and  the  gradients 
range  from  1  in  60  to  1  in  12,  the  line  being  laid  in 
curves  one  above  another  like  a  corkscrew.  The 
railway  was  opened  for  passenger  and  goods'  traffic 
in  August,  1867.— George  Baxter. 

[25914.]— Toilet  Vinegar.— Essence  of  bergamot, 
2drms. ;  essence  of  ambergris,  3drms. ;  essence  of 
vanilla,  2idrma. ;  oil  of  neroli,  3drms. ;  strong  acetic 
acid,  2drms. ;  rectified  spirits  of  wine  36os. ;  mix, 
and  let  them  stand  for  three  weeks.— Chemicus. 

[26914.1— Aromatic  Vinegar.— In  *'  Gray's  Sup- 
plement/' an  invaluable  work,  as  revised  by  Theo- 
philus  Redwood,  are  many  receipts  for  aromatic 
vinegar.  If  querist  has  not  the  work,  and  will  be 
more  explicit,  I  will  extract  a  receipt  and  send.— 
IOSTEPHANOS. 

[25923.]— Violin.— In  reply  to  "  Rosin  "  repecting 
the  change  in  the  quality  of  tone  of  his  violin, 
"Otto  "  Bays,  in  his  work  on  the  violin,  that  a  new 
instrument  when  first  strung  will  produce  a  good 
and  tolerably  clear  tone,  but  in  a  few  months  will 
become  exceedinely  harsh,  owing  to  its  undergoing  a 
state  of  transition,  which  all  new  instruments 
undergo,  sooner  or  latter.  "  Rosin "  must  not 
despair,  but  patiently  wait.  In  the  mean  time  he 
must  not  tamper  with  his  instrument,  as  too  many 
do,  at  this  stage  of  change,  by  altering  the  Bound- 
post,  or  changing  its  position,  presuming  it  to  be 
already  correctly  fixed ;  neither  should  ho  change  or 
alter  the  position  of  the  bridge  when  once  pro- 
perly adjusted.  All  these  alterations  act  injuriously 
on  the  constitution  of  the  instrument.  If  the  bridge 
is  properly  adjusted,  also  the  soundpost,  by  a  person 
having  the  requisite  knowledge,  no  alteration  should 
ever  after  be  mode.   Time  and  constant  playing — 

rrticnlarly  of  chords— will  alone  improve  the  tone, 
good  way  of  improving  the  tone  of  a  new  violin  is, 
by  placing  a  piece  of  cord— silk  is  beat— round  the 
neck  and  over  the  finger-bowl  under  the  strings, 
and  thick  enough  to  prevent  th<:  vibration  of  the  gut 
strings  passing  beyond  where  it  ia  fixed.  Thus 
placed  it  acts  as  a  kind  of  nut.  It  must  first  be 
adjusted  to  the  position  corresp.  >n  I  n  to  GJ,  DjJ,  Af, 
and  Eft  of  the  four  strings,  care  being  taken  to  have 
string  fixed  at  the  proper  distance  from  the  wooden 
But  to  produce  the  exact  half  tones.  Play  those 
notes  in  fifths,  two  strings  at  a  time,  for  fifteen 
or  twenty  minutes,  with  a  pood  strong  bow, 
with  as  much  pressure  as  to  produce  a  good  strong 
vibration  of  the  two  strings  acted  on.  Then 
remove  the  cord  half  a  note  nearer  the  bridge,  and 
play  again  for  a  similar  length  of  time,  and  so  on  by 
semitones  till  the  notes  D,  A,  E,  B  are  reachoa, 
which  will  be  a  perfect  fifth  from  each  open  string 
respectively.  This  may  be  repeated  at  such  inter- 
vals and  times  as  the  player  thinks  proper,  but  the 
oftener  the  better,  for  two  or  three  months,  when 
the  instrument  should  be  considerably  improved.  In 
conclusion  I  would  advise  "  Rosin  to  keep  his 
strings  quite  clean  from  all  rosin  nfter  playing,  also 
the  belly  of  his  instrument.  If  this  is  neglected  the 
violin  is  sure  to  sound  more  or  less  harsh.  3e 
should  also  oil  the  strings  once  ■  week  with  a  woollen 
rag  dipped  in  almond  oil.  _  This  will  keep  them  in  a 
moist  and  pliable  condition,  and  will  prevent  the 
perspiration  of  the  fingers  from  injuring  the  strings. 
I  would  also  advise  him  to  purchase  the  best  strings, 
which  are  Roman,  from  a  respectable  dealer ;  and. 
though  the  price  is  htgh,  it  will  be  found  the  cheapest 
in  the  end,  besides  giving  more  pleasure  when 
playing,  from  their  greater  purity  of  tone.  To  carry 
out  the  above  advice  requires  much  time,  trouble, 
and  patient  perseverance,  but  the  result  will  well 
repay  the  trouble  wherever  the  conditions  of  an 
trument  require  it.— Am atkor  Violinist. 


r25935.1— Ten.  C,  Mid.  O.-How  did  "  Oamstor" 
get  the  idea  that  these  terms  are  used  indifferently, 
which,  I  suppose,  means  synonymously  ?  The  sounds 
are  an  octave  apart.  Tenor  C  is  the  second  space  in 
the  bass,  and  has  a  four-feet  open  pipe ;  middle  C  is 
the  first  line  above  the  bass,  or  below  the  treble,  and 
is  given  by  a  two-feet  open.  The  vibrations  are  128 
and  256  per  second.— Beacon  Lough. 

[25937.]— Shavings— I  am  afraid  "Joiner"  will 
have  some  difficulty  in  finding  a  remunerative  way  of 
disposing  of  his  shavings.  In  some  shops  furnaces 
are  erected  for  the  purpose  of  forming  them  into 
carbonic  acid,  which,  being  appropriated  by  theadja- 
oent  vegetation,  is  reconverted  into  wood.  We  have 
frequently  had  occasion  to  utilise  ours  in  this  fashion, 
though  people  run  off  with  a  good  deal  to  light  their 
fires.  It  appears  "Joiner"  has  a  market  for  his 
sawdust,  else  I  might  have  informed  him  that  it  is 
capable  of  transformation  into  something  not  very 
unlike  bread.  This  has  a  remote  secondary  significa- 
tion.-^. W.  H. 

[25937.]— Shavings.— Many  machines  would  be 
devised  for  this  purpose,  all  more  or  less  on  the 
principle  of  the  logwood  plate,  but  as  a  mechanic  I 
am  convinced  the  operation  could  but  prove  a  severe 
loss  to  you.  Can  you  not  sell  for  hassock  and 
palliasse  stuffing  to  upholsterers,  or  to  manu- 
facturers and  others  for  furnace-lighting  ?— Iobte- 

PHANU8. 

[26938.]— Steam  Pressure  Gauges.— The  fanlt 
is  with  gauge,  doubtlessly.  As  you  understand 
valve  of  course  you  looked  to  state  of  fulcrum  pier, 
whether  rusted  or  not,  before  writing.  Weight 
lever  or  mercury  gauge,  the  old  barometers  are 
unrivalled  even  in  these  days  of  invention. — Iosts- 
PHANU8. 

[25941.]  —  Magnetio  Repulsion.  —  Had  your 
query  been  put  to  Faraday  he  would  have  replied 
that  it  was  so,  but  ho  would  have  ventured  no 
opinion  of  the  why.  Tyndall,  now,  would,  if  I 
mistake  not,  do  the  same.  The  fact  is,  we  see  that 
it  is  so,  but  do  not  know  why—  Iostephanub. 

[25041.1 — Magnetio  Repulsion.—"  Like  poles 
repel  each  other  " — at  least  they  do  not  attract,  but 
evince  a  repugnance  which  causes  them  to  move  out 
of  each  other's  neighbourhood.  As  to  the  why, 
there  are  several  theories.  Ampere  supposes  the 
molecules  of  the  magnets  to  have  electric  currents 
circulating  round- them,  which  produce  an  effect  as 
if  a  current  were  circulating  round  the  magnet,  just 
as  one  does  around  an  electro-magnet.  Parallel 
electric  currents  repel  each  ether  when  they  move 
in  the  opposite  direction,  as  they  would  in  the  two 
magnets  turned  with  their  similar  poles  opposed. 
This  theory  or  explanation  leaves  us  just  where  we 
were,  as  it  only  takes  the  question  a  step  further, 
to  ask  why  do  the  currents  repel  each  other  P  There 
are  some  theoretical  attempts,  based  upon  the  fluid 
theories,  to  answer  this,  but  they  have  no  satisfying 
power ;  they  always  leave  the  cause  or  mode  of  the 
actions  unexplained.  I  have  made  an  attempt  to 
explain  the  whole  subject,  which  will  be  found  in 
Nos.  500  and  502,  or  in  pages  320-327  of  my  "  Elec- 
tricity :  Its  Theory,  Sources,  and  Applications." 
The  fundamental  idea  is  that  every  atom  and  every 
molecule  possesses  the  faculty  of  assuming  a  polar 
etato,  upon  which  electricity  and  magnetism  depend 
(electricity  being  an  action  in  the  line,  and  mag- 
netism at  right  angles  to  the  line  of  polarisation). 
When  in  this  Btate  they  tend  to  range  everv  neigh- 
bouring molecule  in  corresponding  polar  order,  and, 
therefore,  when  two  magnetised  bodies  are  so  placed 
that  their  polar  order  is  opposed,  their  forces  en- 
deavour to  turn  either  the  molecules  or  the  bodies, 
or  to  draw  nearer  to  them  substances  which  can  be 
properly  ranged,  such  as  I  he  air;  as  a  necessary 
result  a  moveable  magnet  turns  on  its  centre  if  it 
can,  or  if  only  moveable  ia  a  line  it  gets  further 
away,  so  as  to  prevent  the  interference  of  the  two 
magnetic  fields.— Sioka. 

[26941.]— Magnetio  Repulsion. — If  our  friend 
"Anxious  Inquirer"  will  read  "Ganot,"  p.  637, 
"Lex,"  619,  and  a  few  following,  he  will  get  the 
best  explanation  I  think  he  could  possibly  have. — 
Sooty  Wiqaner. 

[25941.] — Magnetio  Repulsion.— I  believe  it  is 
because,  if  a  pole  is  a  negative  it  has  a  tendency  to 
receive  a  current  of  electricity,  and  if  positive  to 
transmit  it.  Now,  if  two  positives  are  brought 
near  one  another,  both  having  a  tendency  to 
transmit  the  current  (through  the  air),  these 
both  meeting  drive  the  magnets  away  ;  but  I  cannot 
account  for  it  in  two  negatives  meeting.— Trevor 

BlVAN. 

[25941.]  — Magnetio  Repulsion.  —  As  "some 
other  friend,"  allow  me  to  inform  "  Anxious 
Inquirer"  that  the  ultimate  cause  of  attraction 
(and  repulsion),  whether  magnetic  or  chemical, 
whether  of  atoms  or  of  worlds,  is  entirely  unknown. 
For  convenience  of  illustration,  and  for  the  sake  of 
fixing  our  ideas,  the  hypothesis  of  two  magnetic 
fluids  is  often  assumed.  Ampere's  theory  reduces 
magnetic  to  electrical  action  by  supposing  magne- 
tised bodies,  in  analogy  to  solenoids,  to  be  traversed 
by  parallel  currents  of  electricity.  When  the  body 
is  not  magnetised  the  molecular  currents  circulate 
in  different  directions.— C.  W.  H. 

[25945.]— A  Water  Repelling  Surface.— Tour 
vessel  must  be  very  smooth.  Paraffin  with  little 
almond  oil  applied  to  warm  surface  and  almost 
entirely  removed  by  rubbing  with  some  soft  silk 


waste.  Even  then,  however,  you  are  nearly  rare  to 
have  a  little  water  remain,  but  this  wQl  reduce 
quantity  to  a  minimum.— Iostbphxnus. 

[25951.1  — Contents  of  Iron  Ladles.  -  Here 
what  is  required  is  the  inner  diameter  of  the  ladle  r- 
Let  d  m  the  diameter  in  feet  and  *  the  content!  in 
pounds;  then  x  +  658  =  volume  in  cubic  feet. 
Bnt  volume  of  hemisphere  =  d3  x  '2618 ; 

.♦.  •  -i-  658  =  d*  x  -2618 ; 

Or,  <P  =   ; 

568  x  2618 


Whence  d  =  V-00«*l53o*,  which  is  the  formula 
required.  The  rule  may  be  expressed  in  wordi 
thns :— Multiply  the  contents  of  the  ladle  in  pounds 
by  '00684635,  and  extract  the  cube  root  of  th« 
product;  the  result  will  be  the  inside  diameter  of 
the  ladle.  It  should  be  observed  that  '00884,  4c., 
can  only  be  employed  as  a  constant  when  the  weutht 
of  the  metal  is  558  lb.  per  cubic  foot.  Example  :- 
What  is  the  diameter  of  a  hemispherical  Udk 
holding  281b.  of  metal  ? 

3.  

Here  d  =  ^'OOaSWJj  x  28  feet  =  *576  =  6*M2hi.- 

A.  R.  Bin-Andak. 

[25051.]— Contents  of  Iron  ladle—  I  work  the 
question  out  as  follows,  and  it  is  the  only  way  I 
know  of :— 5581b.  -  8928oi.,  this  +  1728  (o.  in.  ins 
o.  ft.)  =  5'1809  =  the  weight  of  a  cubic  inch.  381b. 
(the  weight  of  matter  the  ladle  is  required  to  hoU) 
■  414oz.,  this  +  by  61603  -  88  cubic  inches  =  the 
ladle's  contents,  twice  80  =  a  sphere  twice  the  ii*e  of 
ladle,  .*.  by  the  rule  to  find  the  solid  contenta  of  t 
sphere  (cube  the  dia.,  and  x  by  0°5238  the  quotient 
=  contents),  divide  172  by.  0'5238  quo  =  328,  extract 
cube  root  and  the  quotient  =  8  896,  or,  for  all 
practical  purposes,  7in.  dia.  Therefore  your  ladle 
will  be  "in.  dia.  at  top,  and  3'5in.  deep  in  centre- 
Soott  Wiqaner. 

[259520— Flute.— Presuming  it  to  be  a  wood  Ants 
that  "  Med  "  wishes  to  keep  in  order,  I  would  sag- 
gest  that  if  he  has  any  doubt  as  to  its  order  tt 
present  he  should  carefully  clean  the  instrument 
throughout.  To  keep  it  in  good  order  the  Ante 
should  be  taken  to  pieces  when  "  Med  "  has  done  nsiag 
it,  and  be  thoroughly  dried  with  the  mop.  especial  rare 
being  taken  with  the  joints,  as  from  their  thinnest 
they  are  more  likely  to  split  than  any  other  pari.  It 
would  also  be  beneficial  to  the  wood  to  draw  an 
oiled  mop  or  rag  through  the  flute  ono8  ft  wook( 
always  doing  so  immediately  after  use.  The  joints, 
whether  cork  or  thread,  should  be  greased  as  often 
as  they  go  stiffly,  and  the  action  of  the  keys  and 
rings  bo  oiled  occasionally  with  a  fine  camel-hair 
brush,  any  excess  of  oil  to  be  wiped  off,  as  it  would 
only  serve  as  a  dust-trap,  and  cause  the  action  to 
olog.  The  keys,  Ac,  should  bo  wiped  after  each 
time  of  using  either  with  a  leather  or  an  oily  rag, 
that  would  prevent  their  tarnishing  for  years.  For 
greasing  the  joints  I  use  an  equal  mixture  of  Bosnia 
tallow  and  beeswax,  and  oil  of  almonds  for  oiling  the 
action  and  bore.— H.  C.  C. 

[25964.]  —  Aohromatio  Telescope.  —  A  good 
object-glass  ought  to  have  a  power  of  100  per  inch. 
It  is  advisable  to  have  one  eyepiece  of  low  power 
for  extended  clusters,  Ac.  I  use  a  power  of  16  on 
my  Sin.  for  "sweeping,"  and  have  been  greatly 
rewarded.— T.  E.  E. 

[25954.]— Aohromatio  Telescope..— He  most 
suitable  lenses  for  eyepieces  for  your  telescope  are  the 
following :  Low-power  eye  lens  lin.  focus,  field  lew 
Sin.  focus,  mounted  2in.  apart ;  this  would  make  s 
capital  eyepiece  for  the  moon.  Medium-power  eye 
lens  iin.  focus,  field  lens  1  Jin.  focus,  mounted  lis. 
apart.  High-power  eye  lens  T'«in.  focus,  field  leoi 
lin.  focus,  mounted  jin.  apart.  All  the  eye  lease* 
should  be  pianos,  the  field  lenses  may  be  pianos  or 
crossed  convex.— W.  J.  Lancaster. 

[25967.]— Sight  Preservers.— In  your  especial 
case  I  would  not  recommend  glasses  to  be  worn  at 
all,  but  reduce  the  amount  of  light  incident  upon 
the  paper ;  this  you  can  do  easily  with  a  blind,  and. 
if  you  can  get  it,  I  would  advise  a  blind  made  of 
linen  of  a  blue  colour,  something  between  a  brae  and 
a  grey.— W.  J.  Lancaster. 

S 26957.]— Sight  Preservers.— Some  years  ago  I 
a  great  deal  of  plan-drawing  and  writing  *J 
lamp  fight.  After  a.  time  my  eye-balls  becams 
painful,  and  the  pupils  could  not  bear  the  glare  of 
any  bright  light.  I  procured  blue-tinted  spectsck* 
of  common  glass,  and  used  them  for  several  months 
when  drawing,  writing,  or  reading.  I  soon  felt  • 
benefit  from  their  use,  and  in  two  or  three  months 
my  eyes  were  as  strong  as  ever.  I  itill  use 
tinted  glasses  when  reading  or  writing  much  by  s 
bright  light,  and  find  they  keep  the  eyes  cool  *b« 
pleasant.— Stlvantts. 

[25959.]— Lathe.-I  prefer  the  hook  about  2ia 
forward.  If  fly-wheel  and  cone  do  not  correspond 
you  will  need  a  gut  for  every  speed ;  2ia.  thsow  is 
enough  for  crank  throw. — Jack. 

[25963.1— Dimensions  of  Coke  BhecL-Tbis  - 
rather  difficult  to  get,  as  I  have  found  it  to  ***? 
from  4ft.  to  8ft.  per  sack ;  but  I  think  "  John '  m»y 
take  from  2ft.  to  2}ft.  per  bushel  for  measurement, 
or  5ft.  4in.  x  2ft.  7m.  each.— Jack. 

[25965.1—  Burdock—  The  root  of  this  pUn»  }* 
anti-scorbutic.  It  is  prescribed  by  herbourts  m 
cases  of  tumours,  boils,  and  also  for  skin  f*>P"°" 
and  different  forms  of  dropsy.  The  seeds  of  W* 
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burdock  are  good  for  spasms  and  colic— they  are 
aNo  excellent  to  soothe  and  quiet  infants,  bat  do 
not  contain  any  narcotic  properties.  It  is,  I  believe, 
generally  taken  in  the  form  of  a  draught,  but  like 
all  othor  medicines  seldom  used  alone.— G.  Fry  BR, 
Swansea. 

[89087.] — Marino  Aquarium. — My  own  aqua- 
rium is  made  of  sine,  painted  inside,  but  it  is  a  fresh 
water  one.  I  have  not  had  a  single  loss,  nor  do  the 
fifth  appear  any  different  from  the  time  I  first  put 
them  into  it.  How  zinc  would  do  for  sea  water  I 
cannot  tell,  not  baviu^  had  experience  in  that  direc- 
tion.— W.  J.  Lancaster. 

fWWa]— The  Midnight  8un.— "J.  G."  may 
easily  find  what  be  wants  if  he  considers  that  the 
j    illuminated  hemisphere  of  the  earth  on  any  parti- 
cular day  extends  to  the  same  angular  distance 

1  behind  or  before  the  North  Pole  as  the  sax  ia  north 

2  or  south  of  the  equator.  In  point  of  fact,  the 
'.    earth's  illuminated  part  exceeds  these  limits  slightly, 

on  account  of  refraction,  but  that  is  a  detail.  Take. 
:  for  example,  from  an  almanac  the  Ban's  declination 

for  a  day  in  June,  when  it  amounts  to  23°  north. 
,  The Jurat  of  the  sun  will  then  extend  behind  the  pole 
f  for  22Tj  or  as  far  as  67°  of  north  latitude.  A  spec- 
'  Utor.  therefore,  situated  in  that  latitude  would  see 
|  the  sun  at  midnight.  Theoretically  he  would  see  it 
«  first  on  the  horizon,  but  on  account  of  refraction  he 
I  would  aee  it  about  half  a  decree  higher.  Of  conrae. 
r  b  more  northern  latitudes  the  midnight  snn  would 
1  Appear  further  from  the  horizon.— V.  B. 

[25070.]—  Boots  and  Shoes— Dry  the  boot-"  well 
i'.  flie  fire,  scrape  them  thoroughly  all  over,  take  a 

I  raall  piece  of  guttapercha,  rub  it  well  into  the 

P  with  a  hot  iron  (a  screw  driveror  an  old  knife), 
em.-rintr  it  with  a  thin  ro.it.    Lay  the  boot  thus 

I  prepared  before  the  fire  to  keep  hot,  then  take  a 
jottap-rchu  sole,  put  :i  hr-i-l '••■v\  through  it  an  inch 

fofO  from  the  end  and  hold  it  before  the  fire  till 
quite  hot  aud  adhesive,  then  lay  it  on  to  the  Bole  in 
hi  proper  position,  press  it  dowu  on  a  piece  of  paper 
(which  can  easily  be  removed  afterwards)  and  mould 
it  into  shape  with  the  fingirs,  leave  till  cold,  then 
trim  np  the  edges  with  a  knife.  Any  holes  can  easily 
k  patched  in  the  same  way  with  any  odd  bits  of 
rcttapercha  and  a  hot  iron.  Thin  shoes  worn  in 
door*  and  laid  aside  on  aceount  of  the  tops  being 
» tabby,  while  the  sewing  is  sound,  may  he  made 
wry  tidy  by  covering  with  woollen  cloth  or  plaited 
Git,  stitched  on  close  to  the  regular  seam  ("  Cassell's 
Hon Behold  Guide  ").— Sticetton. 

[25070.] —BootB  and  Shoos —I  have  soled  and 
heelad  my  shoes  many  a  time.  The  way  I  go  about 
it  i*  us  follows :— Put  some  short  nails  into  the 
tread  aud  heel,  then  put  your  guttapercha  on  with  a 
j  food  hot  poker,  and  shape  it  while  warm  with  your 
Sagent  wet. — Sooty  Wig  a  nek. 

'28071.1  —  Besist  for  Dyeing.  —  Curd  soap, 
ipuuhed  throughout  with  alum  water  after  rinsing. 

|  tod  dry  before  dyeing.  If  treated  with  a  weak 
arixtare,  muriatic  acid,  and  placed  in  lime  to  remove 

r  rr~»ji°  or  finger  marks.  First  will  answer  better.— 
Jack. 

[25C72.]— Painting  Canvas.— Give  your  canvas 
1  k  coat  of  flour  paste,  well  boiled,  with  a  small 
I  portion  of  size  and  whiting.  Dissolve  a  tablo- 
ipoonful  of  alum  in  powder  in  boiling  water,  and 
tdd  to  every  half -quartern  flour  after  paste  is  made. 
I  You  may  paint  upon  this  without  any  passing 
I  through. — Jack. 

r  r36072.]—  Painting  Canvas.— Size  the  canvas 
with  common  size  ami  whiting  on  the  side  to  be 
I  pointed ;  the  paint  will  not  penetrate  after.  It  is 
I  best  to  strain  canvas  as  tight  as  possible  before 
[  lizing. — Ocvrier. 

[25073.]—  Want  of  Steam.— A  vertical  boiler,  I 
I  jraume.  Surround  it  with  brickwork,  and  return 
[  floe.    It  would  be  worth  the  experiment.— Jack. 

I  [28076.]  —  Gilding  and  Writing  on  Wire 
Blinds. — Take  two  of  white  lead  and  one  of 
I  whiting,  and  well  rnb  up  with  no  more  oil  than  is  in 
t  the  lead,  then  with  one  of  gold  size  and  four  of 
I  turps.  If  mesh  is  wanted  open  stipple  in  with  hog- 
I  hair  flitch  :  if  closed  right  over,  tline  coats  will  do. 
f  You  can  gild  with  oil,  geld  size,  Japan  do.  or  patent 
!  crystal— the  first  two  are  waterproof.  —Jack. 

^35977.]—*  Orionis.— The  multiple  star  9  Orionis 
I  is  m  the  middle  of  his  sword,  midway  between  the 
[  1"°  "  *nt*.'-.  9  Oriouis  may  be  easily  recognised 
I  r0*8  *  brilliniit    l'Iov\    iiliout    ii,   caused   liy  the 
[  rageoos  nebula  (42  Messier)  which  surrounds  it. 
An  excellent  description  of  this  beautiful  object  is 
given  in  Enough  Mechanic,  Vol.  X.,  pages  194 
and  405.— Aconite. 

CtW77.]— *  Orionis.— $  Orionis  is  situated  below 
tte  oBliof  Orion,  forming  almost  a  right  angle  with 
'*  and  { ;  thus,  if  Delta  and  Zeta  form  ono  side  of  a 
lint  angle,  then  Zeta  nnd  Theta  will  form  the  other 
ode  very  nearly.  Tbeta  being  a  little  further  from 
Zeta  than  Delta  from  Zeta.— W.  J.  Lancaster. 

[25077.]— 4  Orionis.— 8  Orionis  lies  in  the  middle 
of  the  great  nebula.  The  four  stars  make  what  is 
called  the  trapezium.  It  will  he  on  the  meridian  : — 
November  1.  at  3  a.m. ;  December  1 ,  1  a.m. ;  January 
T  v'r'  1  Fc,,nuuy  *»  9  pm-  •  Marcu  l>  7  P-m.— 

,[»07R]— Colliery  Pump.—"  Sooty  Wiganer  " 
I  weald  be  more  explicit,  and  say  what  sort  of  clack, 


how  situated,  whether  in  line  with  pnmp  barrel,  suc- 
tion larger  or  smaller  than  barrel,  whether  another 
put  down  would  not  answer  as  well,  and  if  the 
opening  is  not  throttled  by  an  old  one. — Jack. 

[25083.1  —  Vegetable    Ivory.  —  In    reply  to 
"Naturalist."  1  beg  to  send  the  following  extract, 
if  you  should  not  think  it  too  long  for  insertion : — 
"  The  ivory  plant  is  a  native  of  the  northern  regions 
of  South  America,  extending  northwards  just  across 
the  Isthmus  of  Panama.    Large  groves  of  it  have 
been  discovered  in  the  province  of  that  name.    It  is 
found  in  extensive  groves,  in  which  it  banishes  all 
vegetation  from  the  soil  it  has  taken  possession  of, 
or  scattered  among  the  large  trees  of  the  virgin 
forests.   Its  scientific  name  is  '  Phytelephas  macro- 
car  pa.'    It  has  the  appearance  of  a  stemless  palm, 
and  consists  of  a  graceful  crown  of  leaves  twenty 
feet  long,  of  a  delicate  pale  green  colour,  and  divided 
like  the  plume  of  a  feather  into  from  thirty  to  fifty 
pairs  of  long  narrow  leaflets.    It  is  not,  however, 
really  stemless,  but  the  weight  of  the  foliage  and 
the  fruit  is  too  much  for  the  comparatively  slender 
trunk,  and  consequently  pulls  it  down  to  the  ground, 
where  it  is  seen,  like  a  large  exposed  root,  stretch- 
ing for  a  length  of  nearly  twent  •  feet  in  old  plants. 
The  long  leaves  are  employed  by  the  Indians  to  cover 
the  roofs  of  their  cottages.  Each  flower  of  the  ivory 
plant  does  not  contain  stamens  and  pistils  as  in 
most  of  the  British  plants,  but  like  our  willows,  one 
tree  produces  only  stamina!  flowers,  while  another 
has  only  pistillate  ones.   Such  plants  are  said  by 
botanists  to  be  dioecious.   Both  kinds  of  the  plants 
of  the  vegetable  ivory  have  the  same  general  appear- 
ance, and  differ  only  in  the  form  ana  arrangement 
of  the  flowers.    In  the  one  kind  an  innumerable 
quantity  of  staminal  flowers  are  borne  on  a  cylin- 
drical fleshy  axis  four  feet  long,  while  in  the  other  a 
few  pistillate  flowers  spring  from  the  end  of  the  flower 
stalk.   Purdie,  who  visited  the  plants  in  their  native 
locality  in  1846,  says :  '  The  fragrance  of  the  flowers 
is  most  powerful  and  delicious  beyond  that  of  any 
other  plant ;  and  so  diffuse  that  the  air  for  many 
yards  around  was  alive  with  myriads  of  annoying 
insects,  which  first  attracted  my  notice.    1  had 
afterwards  to  carry  the  flowers  in  my  hands  for 
twelve  miles,  and  though  I  killed  a  number  of 
insects  that  followed  me,  the  next  day  a  great  many 
Btill  hovered  about  them,  which  had  come  along 
with  us  from  the  wood  where  the  plants  grew.' 
The  trroup  of  pistillate  flowers  produce  a  largo 
roundish  fruit,  from  eight  to  twelve  inches  in 
diameter,  and  weighing,  when  ripe,  about  twenty, 
five  ponnds.    It  is  covered  by  a  hsrd  woody  coat, 
everywhere  embossed  with  conioalangnlnr  tubercles, 
and  is  composed  of  six  or  seven  portions,  each 
containing  from  six  to  nine  seeds.    These  seeds 
when  ripe  are  pure  white,  free  from  veins,  dots,  or 
vessels  of  any  kind,  presenting  a  perfect  uniformity 
of  texture  surpassing  the  finest  animal  ivory ;  anil 
its   substance   is  throughout  so  hard  that  the 
slightest  streaks  from  the  turning-lathe  are  obser- 
able.    Indeed,  it  looks  much  more  like  an  animal 
than  a  vegetable  product ;  bat  a  close  comparison 
will  enable  one  to  distinguish  it  from  the  ivory  of 
the  elepbaut  by  its  brightness  and  its  fatty  appear- 
ance, but  chiefly  by  its  minute  cellular  structure. 
This  curious  hard  material  is  the  store  of  food  laid 
up  by  the  plant  for  the  nourishment  of  the  embryo 
or  young  plant  contained  in  the  seed.    It  corre- 
sponds to  the  white  in  the  egg  of  the  hen,  and  has 
been  consequently  called  the  albumen  of  the  seed. 
In  its  early  condition  this  ivory  exists  in  a  clear 
insipid  fluid,  with  which  travellers  allay  their 
thirst ;  afterwards  the  liquid  becomes  sweet  and 
milky,  and  in  this  state  it  is  greedily  devoured  by 
bears,  boas,  and  turkeys ;  it  then  gradually  becomes 
hard.   It  is  very  curious  that  this  hard  mass  again 
returns  to  its  former  soft  state  in  the  process  of 
germination.    The  young  plant,  for  some  time,  is 
dependent  upon  it  for  its  food  j  and  if  the  seed  be 
taken  out  of  the  ground  after  the  plant  has 
appeared  it  will  be  found  to  be  filled  with  a  substance 
half  pulp  and  half  milk,  on  which  the  plant  lives 
until  it  is  old  enough  to  obtain  its  food  on  its  own 
account.    From  the  small  size  of  the  seed,  the 
largest  not  being  more  than  two  inches  across  their 
greatest  diameter,  the  vegetable  ivory  can  be  em- 
ployed in  the  manufacture  of  only  small  articles, 
such  as  beads,  buttons,  toys,  Ac.   What  is  wanting 
in  size  is,  however,  often  mode  up  by  the  skill  and 
ingenuity  of  the  workman,  who  joins  together 
several  pieces  so  as  to  make  a  long  object  (especially 
when  such  articles  are  made  by  the  turning-lathe, 
when  it  is  easy  to  bide  the  joints  from  view),  or 
moke  a  lid  from  one  seed  and  the  box  from  another. 
In  some  years  as  many  as  150  tons  of  seeds  have 
been  imported  into  England,  and  they  have  been 
sold  in  the  market  at  the  rate  of  a  thousand  nuts 
for  seven  shillings  and  sixpence." — C.  W.  Crossley. 

[25983.]—  Vegetable  Ivory  Nut  Tree.— Phule- 
Uvhas  macrocarpa,  one  of  the  most  beautiful  of 
all  the  pnlm  tribe,  grows  on  tho  Andean  plains  of 
Peru  and  on  the  banks  of  the  river  Magdalena,  and 
other  parts  of  South  America.  It  stem  is  short 
and  procumbent,  but  has,  proceeding  from  its 
crown,  a  magnificent  tuft  of  light-green  pinnated 
leaves  of  extraordinary  size  nnd  beauty  (like 
immense  ostrich  feathers)  rising  from  30ft.  to  40ft. 
iu  height.  The  flowers  are  on  a  crowded  spadix. 
and  have  neither  calyx  nor  corolla.  The  fruit  is  as 
large  as  a  man  s  head,  and  consists  of  many  four- 
celled  leathery  drupes  aggregated  together,  and 
contains  numerous  nuts  of  a  somewhat  triangular 
form,  nearly  aa  large  as  a  hen's  egg  ;  they  are  cullud 


corrozzo  nuts  in  commerce.  The  kernels,  when 
ripe,  are  very  hard  and  white,  and  resemble  real 
ivory.  They  are  extensively  used  in  the  manu- 
facture of  buttons,  umbrella-handles,  and  other 
small  articles.  Several  millions  of  these  nnts  are 
annually  imported  into  this'  country,  and  a  large 
proportion  of  these  imports  are  consumed  in  the 
manufactories  of  Birmingham. — Sylvanos. 

[25983.]— Vegetable  Ivory  Nut.— This  nut  is 
the  fruit  of  the  Tngua  tree,  which  belongs  to  the 
endogenous  order  Palmaoera.  Tho  Tagua  has  such 
distinctive  peculiarities  that  it  has  been  placed  with 
an  allied  species  in  a  separate  genus,  the  Phytelephas, 
the  two  species  being  distinguished  from  the  size  of 
their  fruits  as  macrocarpa  and  microcarpa.  The 
vegetable  ivory  palm  haa  little  or  no  stem,  its  tuft 
of  leaves  ruing  almost  directly  from  the  ground. 
Its  fruit  consists  of  several  triangular-shaped  nuts 
contained  in  a  spherical  pericarp.  This  pericarp 
has  a  peculiar  wrinkled  appearance,  which,  together 
with  its  shape,  is  said  to  resemble  a  negro's  head  ; 
hence  its  native  name  Cabeya-del-negro.  The  tree 
grows  in  the  valleys  of  the  South  American  Andes 
—Nemo. 

[2598fl.]— Expression  Stop.— A  good  player  can 
generally  improve  the  effect  by  using  the  expression 
stop ;  but  I  would  not  expect  to  obtain  much  expres- 
sion from  a  small  Alexandre  harmonium  is  years 
old.  I  may  add  that  a  really  good  player  will  rarely 
play  without  making  use  of  the  stop  in  question. — 
Tracker. 

[25987.]— Loose  Bicycle  Spindle— If  a  round 
spindle  take  a  piece  of  steel  Jin.  wide  and  No.  20 
gauge,  make  a  spring  collar  to  pass  within  about 
Jin.  of  its  diameter,  reduce  one  edge  very  thin, 
harden  and  blaze  them  off,  insert  them,  and  if  yon 
can  drive  them  home  or  as  far  ns  yon  can,  cut  tha 
remainder  off ;  a  steel  busk  such  as  nsed  for  ladies' 
stays  will  do. — Jack. 

[25988.]— Loose  Bioycle  Spindle.—"  H.  J.  B." 
cannot  permanently  stop  his  nub  from  loosening, 
but,  if  burred  up  to  the  iron  with  a  hammer,  it 
might  stop  it  shaking  for  two  or  three  days.  I  had 
a  machine  whioh  went  like  his,  aud  I  tried  wedges  • 
but  it  was  no  use ;  so  now  I  am  having  an  iron  box 
made  in  which  the  flanges  and  spindle  are  one  piece, 
and  the  cranks  squared  on. — Arthur  Goodman. 

[25989.]— Proaen  Hands.— Take  a  half  pint  of 
vinegar,  good,  loz.  of  chilies.  and  two  tablespoonfuls 
of  common  table  salt.  Rub  your  bands  with  the 
above  after  well  washing,  if  not  chapped.  If  inclined 
to  chap  treat  them  to  a  teaspoonful  of  sweet  milk 
and  moist  sugar. — Jack. 

[25990.]— Glasgow  and  South  Western  Bail- 
way  Engines.  —  The  dimensions  of  the  express 
engines  lately  con-tructed  by  Mr.  James  Stirling 
are  ns  follows :— Length  of  boiler,  10ft.  lin. ; 
diameter,  4ft.  2in ;  number  of  tubes,  252  ;  diameter 
(outside),  ljiu. ;  tube  surface  1027  0  square  feet; 
firebox,  812  square  feet ;  firegrate  area,  1  ft '025 
square  feet ;  cylinders  (inside!,  18in.  x  2tHn. ; 
diameter  of  coupled  wheels.  7ft.  lin. ;  of  bogie 
wheels,  3ft.  7iu. ;  weight  in  working  older  on  bogie. 
13  tons  2  cwt. ;  on  driving  wheels,  13  tons  6  cwt. ; 
on  trailing  wheels,  12  tons  12  cwt.  ;  total,  39  tons. 
These  eugines  have  Ramsbottom'a  safety  valves  and 
no  dome,  and  are  fitted  with  steam  reversing  gear. 
— G. 

[25995.]  —  Taking  Bruises  ont  of  Hollow 
Jewellery. — Hatt-'u  tho  end  of  a  piece  of  small 
wire  and  solder  with  soft  solder,  and  pull  out ;  after- 
wards cleau  off. — Jack. 

[25098.]— Galvanometer.— No  ordinary  battery 
will  injnre  the  iusulution  of  the  instrument  de- 
scribed. The  measurement  is  effected  by  comparing 
currents  in  the  two  coils,  which  depend  on  the 
relative  resistances  of  the  two  circuits.  _  On  this 
principle  there  are  two  elements  to  be  considered  iu 
seeking  delicacy  of  comparison  :— 1.  The  magnitude 
of  the  currents  themselves ;  2,  tbo'r  power  upon 
the  needle,  dependeutlon  the  number  of  turns,  Ac. 
If  you  coil  up  a  few  dozeu  turns  of  the  Baine  wire 
as  the  coils  round  the  bulb  of  a  thermometer  and 
insert  this  in  the  circuit  you  will  soon  see  how  far 
you  may  extend  your  battery  with  safety,  for  this 
will  depend  a  good  deal  on  the  qu  lity  of  the  wire. 
This  answers  the  second  question,  as  all  we  need 
care  for  is  not  to  unduly  increase  battery  resistance, 
but  to  keep  this  as  low  as  possible  consistent  with 
force  enough  to  produce  sufficient  current.  3.  If 
you  use  a  shunt  you  must  also  compare  resistances 
of  similiar  ratio— i.e.,  if  you  seno  one-tenth  of  tho 
current  into  one  circuit  the  resistance  used  with 
that  circuit  must  bo  one-tenth  that  used  with  the 
others,  so  as  to  send  equal  actnal  currents  into  the 
two  coils  although  tenfold  current  will  pass  through 
the  smaller  actual  resistance.  If  increased  external 
resistance  were  used  to  equalise  actual  currents,  as 
only  one-tenth  of  one  would  pass  into  the  galva- 
nometer, of  course  this  would  not  balance. — Sigma. 

[20000.]— Equilibrium. —Will  not  centrifugal 
force  account  lor  equilibrium  on  a  bicycle  ?  I  do 
not  mean  the  centrifugal  force  produced  by  the 
motion  of  the  wheels  ^roand  their  axes,  bnt  that 
caused  by  tho  double  nation.  Euch  particle  of  a 
wheel  in  motion  along  the  grouud  describes  the 
arc  of  a  rather  larger  circle,  and  therefore  has  n 
tendency  to  fly  off  at  a  tangent  to  this  curve.  This 
tendency  acta  towards  the  upper  circumference  of 
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the  wheel,  the  force  of  gravity  at  the  centre: 
together,  therefore,  they  tend  to  keep  the  wheel 
perpendicular  to  the  surface  of  the  ground.  In  a 
bicycle  the  effect  of  this  is  to  prevent  or  counter- 
balance any  alight  deviations  of  the  rider's  body 
from  the  vertical :  if  these  deviations  are  too  great 
the  moment  produced  by  gravity  overcomes  the 
centrifugal  force,  and  hence  the  necessity  for 
practice  in  order  to  ride  a  bicycle.— Nemo. 

[26002.]—  Astigmatism. —  Your  cornea  has  an 
ordinary  normal  form  in  the  vertical  direction,  bnt 
in  the  horizontal  line  it  is  too  convex ;  hence,  by 
using  a  concave  lens  the  focus  of  horizontal  iB 
lengthened  ;  hence  image  falls  upon  retina,— W.  J. 
Lancaster. 

[26005.]— Colliery  Manager's  Certificate.— 
In  answering  this,  1  hope  I  am  not  treading  upon 
Messrs.  W.  Fairley  and  Co.'s  tees.  If  I  am,  £  most 
humbly  apologise,  and  will  not  commit  myself 
again.  I  bave  sat  and  passed  an  examination  for  the 
above  in  "Wigan,  and  got  a  certificate,  yet  cannot  now 
work  a  question  in  any  of  the  three  branches  of 
science  "  E.  W."  mentions.  If  you  can  get  a  prett; 
good  theoretical  knowledge  of  chemistry,  theor.  am 
app.  mechanics,  steam,  and  mining,  and  as  you  say 
you  have  eTery  chance  of  getting  the  practical,  I 
cannot  see  but  you  wonld  bo  enabled  to  pass.  In 
my  opinion,  too  much  theory  is  poor,  and  only 
serves  in  many  instances  to  puzzle  the  person 
sitting.— Soott  Wioanee. 

[26006.1— Bobey  Mining  Engine.— I  have  had 
to  do  with  one,  and  have  found  the  following  as  good 
•  rule  as  any :— Multiply  area  of  piston  (in  square 
inches)  by  pressure  of  steam  in  pounds,  by  length 
of  stroke,  by  number  of  revolutions  per  minute, 
divide  this  by  33,000,  and  multiply  quotient  by  2  for 
two  cylinders;  the  result  gives  superficial  horse- 
power.—Sooty  Wiqaner. 

[26010.]— Hydrophobia  and  Barking  — Does 
not  "  M.  D.  R."  see  that  until  we  know  what  the 
hydrophobic  virus  really  is  he  will  get  no  satisfac- 
tory answer  to  his  query?  "Barking"  is  not  a 
characteristic— S.  M. 
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25311.  Tempering  Mill  Chisels,  p.  671. 

25313.  Designs  on  Wall-paper,  671. 

25314.  Irory  Work,  671. 

25315.  Paper  Staining,  671. 

25318.  Bcaling  Tongues  in  Bell  Pianos,  671. 

25320.  Removing  Firemarka  from  9-carat  Gold,  671. 

25321.  "  Comet"  Lamp  Glasses,  671. 
25332.  Plants  Growing  in  Water,  671. 
25334.  Circular  Oil-stone,  671. 
25339.  Aquarium,  671. 

25341.  Induction  Coil,  671. 

25344.  Induction  Coil,  671. 

25350.  Staining  Leather,  672.  • 

25354.  Splicing  Wire-ropes.  672. 

25360.  Shaping  Machine,  672. 

25362.  Methylated  Spirit  t.  Coal,  672. 

25363.  Satin-White,  672. 
25367.  Store  to  Dry  Timber,  672. 

25370.  Hand-rest,  672. 

25371.  Gas  Analysis,  672. 

25372.  Compulsory  Assurance  of  Annuities,  672. 
25396.  Organ  BellowB,  672. 

Radiometers,  672. 


25636.  Microscopical  Test  for  Milk,  p.  106. 

25637.  Grebe  Skins,  106. 

25638.  Shafting.  106. 

25641.  Indiarubber  Tire  Cement,  106. 

25643.  Thickness  of  Copper  Steam  Pan,  106. 

25646.  Tannic  Acid,  106. 

25650.  Strains  and  Pressures,  106. 

25655.  Screwing  Brass  Rods,  106. 

25661.  Moulding  Glass,  106. 

25663.  Oil  Painting,  106. 

25665.  Olirer,  106. 

25667.  Numismatio,  106. 

25670.  50iu.  Bicycle  Wheel,  107. 

25671.  Timber  Markine,  107. 
25674.  Numismatic,  107. 

25677.  Cogged  Wheels,  107. 

25678.  Wax  Polishing,  107. 

25679.  Steam  Power,  107. 

25680.  Sulphate  of  Ammonia,  107. 
25682.  Craig  Telescope,  107. 
25*6.  Gas,  107. 

25691.  Cheese  Press,  107. 

25093.  Common  Force  Pomp,  107. 

25895.  Water  Power  for  Lathe,  107. 

25606.  8plit  Sunshade,  107. 

25699.  Drying  House,  107. 

25701.  Bending  Brass  Tubes  with  Coiled  Spring,  107. 

25702.  Diminishing  Voire,  107. 

25703.  Combination  Lathe,  107. 
25708.  Air-pump,  107. 


[26011.]— Population  of  the  "World.— What  is 
about  the  average  rate  of  increase  of  the  population  of 
the  world  r— C.  W.  H. 

L26012.]-Midland  Boute  to  Scotland. -Will 
some  one  give  the  distances  from  St.  Pancras  of  the 
stations  at  which  the  Midland  express  stops  ?  According 
to  Bradshaw  there  seems  to  be  a  far  larger  number  of 
stoppages  than  by  either  of  the  old  routes  P— G. 

[26013.]— Tobacco  Pipe  Kiln.— Will  some  corre- 
spondent tell  me  the  best  and  most  approved  way  to  con- 
struct an  oren  or  kiln  to  burn  from  150  to  200  gross  of 
day  tobacco  pipes,  with  stems  lin.  in  length  P  What 
sized  kiln  would  be  required  P  If  convenient  a  slight 
sketch  would  greatly  oblige  to  assist  in  the  erection?— 
Little  Kiln. 

[26014.]— Notice  Bills.— I  hare  a  quantity  of  notice 
bills  to  put  on  with  paste  on  painted  boards  in  exposed 
positions  from  time  to  time,  and  I  find  most  of  them  ourl 
np  at  the  k>ttom  corners  after  being  a  little  while 
erposed,  although  I  make  use  of  the  nest  paste  with 
Russia  glue  in  it.  Will  any  one  tell  me  any  better  method 
of  doing  the  work  so  as  to  stand  the  weather  P  They  are 
not  to  be  varnished.— J.  M.  Rooms. 

[26015.]— Adjusting  'Weighbridge.— Please  let 
me  know  through  the  medium  of  the  English  Michaiuc 
if  there  is  any  soalo  or  principle  to  be  adopted  in  the 
adjusting  of  a  weighbridge,  such  as  are  usually  used  in 
corn  markets  P  1  have  one  in  hand  which  I  am  repairing, 
and  I  find  a  very  great  difficulty  about  it,  as,  when  it  is 
apparently  right,  and  when  I  test  it  with  the  weights, 
and  find  it  apparently  right,  then,  baring  taken  ofl  the 
weights,  and  testing  it  again,  it  varies  sometimes  from 
4  to  10  pounds.  I  will  be  thankful  if  any  one  can  explain 
the  cause,  or  say  where  the  defect  lies  P  The  machine 
weighs  np  to  SOowt.— W.  J.  Bodbb. 

[26016.]  —  Pianoforte  Construction.  —  Having 
made  a  small  piano  of  4  ootares,  I  shall  feel  it  a  favour  if 
some  of  your  musical  subscribers  will  inform  me  what 
wires  I  ought  to  string  it  with  P  I  should  like  to  know 
the  numbers,  and  the  quantity  of  numbers  of  each  gauge, 
and  also  how  many  covered  ones.  I  hare  the  gauges  from 
13  to  18  by  me,  which  I  should  like  to  use  up.— F.  G. 

[26017.  J— Bioyole  Bubber.— My  rubber  U  cemented 
on  to  the  rim,  and  does  not  seem  to  be  of  the  best  quality, 
inasmuch  as  there  are  a  great  many  deep  outs  in  it  after 
only  2  months'  riding.  Will  some  bicyclist  give  me  a 
"  wrinkle  "  as  to  how  I  can  fill  up  these  openings,  and  so 
prevent  their  widening  ?  Should  I  put  cement  in  them ; 
and,  if  so,  what  kind  ?— G.  W.  D. 

[26018.]— Safe  Load  for  Brickwork.— Will  any 
one  inform  me  how  to  obtain  tho  safe  load  of  a  pier  of 
briokwork  or  stone— built  (1),  with  pure  lime ;  (2),  with 
hydraulio  lime;  (3),  with  Portland  cement,  when  the 
height,  length,  and  thiokness  are  given  P  Please  let  the 
reply  be  given  in  simple  arithmetic,  and  not  an  algebraic 
formula.— Isuhotomia. 

[26019.]— Condenser.— Will  "  Telegraph  Lineman  " 
give  details  for  constructing  a  condenser  for  the  coil  he 
finished,  described  in  let.  10703,  No.  576,  pp.  92,  93  P 
I  should  also  like  to  know  if  cotton-covered  wire  wonld 
do  in  any  way  for  the  secondary  P  If  so,  would  there 
require  to  be  any  alterations  in  those  instructions  he  has 
already  given  P  I  hare  heard  that  a  regulator  cannot  be 
pnt  to  the  intensity  coil.  Your  opinion  wonld  greatly 
oblige— Ax  Old  Oabpbbteb. 

[28020.1— Hydrostatics.— If  a  pipe  be  laid  from  a 
reservoir  on  top  of  a  hill  to  the  top  of  another  hill,  the 
pipe  passing  through  a  valley  so  as  to  form  an  inverted 
siphon  one  mile  m  length,  and  if  the  water  from  the 
reservoir  be  allowed  to  flow  into  the  pipe,  and  left  to  find 
its  equilibrium  (it  being  understood  that  both  legs  of  the 
siphon  are  open  to  the  atmosphere),  will  the  level  of  the 
water,  when  such  equilibrium  has  been  established,  be 
exactly  the  same  in  both  legs;  and,  if  not,  state  the 
reasons  why  ?— A.  H. 

[20021.1— Bromide  of  Potassium,  &a— Will  some 
brother  chemist  tell  me  how  I  can  best  separate  iodide 
potassium  from  bromide  potassium,  both  in  crystal,  or 
utilise  the  mixture  P— 8.  H.  W. 

i 26022.]— Disturbance  in  Liquid.— The  surface  of 
aid  at  rest  is  a  plane  whose  equation  is  s  =  0.  Find 
the  equation  to  the  surface  of  the  fluid  under  the  influence 
of  a  given  finite  disturbing  force  P  If  I  lies  between 
+  a  and  —  a,  where  a  is  the  altitude  of  ware  produced, 
find  section  of  wave  surface  by  the  plane  s  =  I.— Iobte- 
nans. 

[26023.]— Tobacco.— fleoing  the  matter  of  pipes  dealt 
with  in  the  Mechanic,  and  enjoying  a  good  smoke,  will 
somebody  tell  me  how  to  improve  the  flavour  of  thick 
twist  P  As  I  understand  it  is  the  best  of  tobaoco,  I 
should  like  to  make  it  like  carendish  if  it  can  be  done 
oheap.— P.  W.  R. 

[26024.1— Welding  Brass.— Can  any  reader  of  the 
Ebolibh  Mbchakic  say  whether  brass  can  be  welded  in  a 
similar  manner  to  wrought  iron  P  (I  know  brass  can  be 
joined  by  means  of  the  blowpipe.)  I  hare  heard  that  a 
frenchman  has  patented  a  process  by  whioh  it  can  be 
done ;  but  whether  it  is  so  or  not  I  do  not  know  ?  If  not 
protected,  and  any  brother  reader  has  the  knowledge,  to 
impart  it  through  the  pages  of  "ours"  would  confer  a 
great  boon  upon  many,  for  I  find  that  "  imparted  know- 
ledge doth  not  diminish  learning's  store."— Soorr  Wiqas, 

[26025.]— Pedal  Pianoforte.— I  hare  a  set  of  organ 
pedals  which  I  wish  to  apply  to  a  flat  Broadwood  piano 
for  the  sake  of  practice  at  home.  I  should  feel  much 
obliged  if  any  of  the  readers  of  your  paper  would  give  me 
some  information  as  to  the  best  way  of  making  a  simple 
connection  P— H.  G.  K. 

[26026.]  —  Removing  Smell  from  Wool.— Is 
there  anything  that  will  take  the  smell  out  of  wool  after 
it  has  been  in  vitriol,  without  washing  P—Obs  is  thb 
Dabe. 

[26027.]— Lantern  Lens.— Will  a  single  achromatic 
view  lens  (5in.  focus  and  ljin.  diameter),  make  as  good  a 
front  lens  for  the  lantern  as  a  portrait  combination,  same 
focus  and  diameter  P  What  distance,  with  such  a  lens, 
will  the  lantern  require  to  be  from  the  sheet  to  give  a 
12ft.  picture  P— Fobwabd. 


[26028/1— Blow-through  Jet  for  Magic  Lan- 
tern.—will  some  friend  gire  a  description  of  the  bet 
kind  of  blow-through  jet  for  the  mag  ic-lao  tern  ?— 

FOBWABD. 

[26029.1— Altering  Pendulum.— Wonld  some  one 
kindly  tell  me  how  to  substitute  in  my  spring  clock  a 
20in.  pendulum  for  a  1  lin.  pendulum,  still  retaining m; 
scape-wheel  of  30  teeth  and  pinions  of  8  P — Exrox. 

[26030.]— Open-air  Photography.— What  are  tin 
best  temporary  arrangements  to  make  to  take  portrsiu 
in  the  open  air  P— Fobwabd. 

[26031.]— Jacketted  Boiler.— Will  any  reader  let 
me  know  what  is  the  thiokness  of  copper  to  make  a 
jacketted  boiler  to  stand  801b.  pressure  of  steam  P  Any 
advice  will  oblige — Ahatxtt*. 

[26032.]— Organ  Soundboard.— Will  "Uraniam," 
or  some  of  our  organ  friends,  advise  me  how  to  prevent 
ciphering,  whioh  I  find  very  bad  amongst  several  of  my 
pipes  ?  I  had  intended  building  one  from  "  J.  D.— W.'j " 
instructions  had  he  continued  them,  but  had  to  seek  (or 
help  elsewhere.— Geobob  Fbbdbbiob. 

i 26033.]— Machine  for  Cutting  up  Pood  for 
ickens.— Is  there  any  little  machine  that  wonld 
answer  for  cutting  up  green  food  for  chiokent  and  younr 
turkeys,  as  to  cut  up  nettles  by  band  for  200  or  300  a 
hard  work  ? — Stbetton. 

[26034.]— Aperture  and  Power.  —  I  have  bam 
unable  before  to  acknowledge  the  kind  replies  given  bj 
"  F.  R.  A.  S."  to  some  inquiries  I  made  last  year.  If  1 
may  refer  to  query  23191  again,  I  would  respectfully  pot 
the  question  thus,  hoping  "  F.  R.  A.  8."  will  be  good 
enough  to  say  a  little  more  on  the  subject  :—U  there  any 
telescope  which  can  show  us  the  double  star  61  Cyrni 
(distant,  say,  60  billions  miles)  exactly  or  approximate!;, 
as  it  would  appear  to  the  naked  eye  if  the  earth  wets 
placed  at  a  distance  from  it  of  a  quarter  billion  inile*- 
that  is,  ji„th  of  its  present  distance  ?  If  there  be  racfc  a 
telescope,  then  what  is  its  aperture,  and  what  the  power 
employed  for  this  purpose  P  I  mar  add  that  I  hare  not 
ret  had  the  opportunity  of  referring  to  Vol.  XVI. 
English  Mbcbabic,  pp.  105, 108,  and  207,  referred  toby 
"  F.  R.  A.  8."  I  suppose  It  may  be  assumed  that  the  star 
61  Cygni  wonld  not  subtend  any  angle  perceptible  to  tlx 
naked  eye  at  distance  above  mentioned,  a  quarter  billion 
miles.— M.  D.  R. 

[26035.1— Distance  of  Our  Sun  as  a  Star  with. 
Out  Disc. — At  what  distance  from  the  earth  wonld  ou 
sun  just  cease  to  subtend  any  disc  or  angle  to  the  asked 
eye  and  begin  to  appear  as  a  point  of  light  like  Sirinj, 
only,  of  course,  much  more  brilliant  P  I  would  also  ijL 
the  same  question  substituting  for  the  words,  "  the  naked 
eye,"  the  following  words  :—  '  A  good  4in.  telescope  with 
power  240."— M.  D.  R. 

[26038.]— The  Two  Debilissima  Stars  and  Star 
Diagonal.— In  my  question  23191,  August  13,  1373, 1 

K-  oed  the  9m.  star  on  the  right  of  i  1  and  2  and  the  debi- 
ima  as  rather  near  the  lower  double,  as  seen  in  my  ta. 
telescope.  Our  kind  instructor,  '•  F.  R.  A.  8.,"  puttied 
me  by  describing  the  faint  debilissima  stars  ss  rather 
nearer  the  upper  double  with  the  9m.  star  on  the  right 
I  think  I  can  now  harmonise  these  two  accounts  by  sat mj 
that  my  observation  was  made  with  a  star  diagonal.  Ii  it 
not  the  case  that  the  diagonal  affixed  to  the  telescope  eje- 
pieoe  reverses  the  top  and  bottom  of  the  field  of  view,  bat 
does  not  reverse  the  right  and  Jaf  t  P  I  do  not  remember 
seeing  this  peculiarity  noticed  In  any  astronomies!  book.- 
M.  D.  R. 

[26037.]— Bicycle  Bearings.— How  are  the  coned 
ones  made  P  A  drawing  will  much  oblige— Lit. 

26038.]— Inlaying.— Wfll  some  brother  reader  kindly 

 I  me  wnat  Is  the  best  white  wood  for  inlaying  P  Can 

I  get  a  wood  that  is  really  white  without  stain  P  Ato 
how  and  what  to  polish  it  with  P  I  hare  tried  whit> 
Frenoh  polish,  but  find  It  turns  the  work  dark.  Can  ii 
get  a  polish  that  will  not  stain  white  wood  f— Joints. 

[26039.  J— Tesselated  Tiles  for  Window  Boxes 
-How  aie  these  painted  and  baked  P  Could  they  be  don,- 
with  ordinary  domestic  appliances,  or  can  any  one  nam*  a 
good  substitute  P— Lbt. 

1 28040.] — Galvanising.— Will  some  of  "onrs  "  «ll 
np  in  the  subject  be  so  kind  as  to  describe  the  full/19"1 

a aired  for  galvanising  sheet  iron,  and  the  mods  sf  pro- 
ure  ?  Or,  if  the  matter  has  been  fully  treated  prr- 
rlonsly  in  the  English  Mechanic,  perhaps  some  one  mi 
be  so  good  as  to  tell  me  where  I  mar  find  the  informa- 
tion. Is  there  a  good  hand-book  published  on  the  sub- 
ject P— NXW  SUBSCniBXB. 

[26041.1-Gold  Pish.— Wishing  to  n**™***^ 
fountain  In  my  greenhouse  and  place  some  of  these  nan  m 
it,  I  wonld  take  it  as  a  great  faronr  if  some  of  the  nnn  - 
rons  readers  of  the  Mbcbabic  wonld  be  so  kind  ss  tow* 
me  what  is  the  highest  temperature  I  could  heat  the  noa* 
to  so  as  not  to  injure  them.— Am  ateue. 

[26042.]-Card  Triok.-Given  a  set  of  cards  nu»*««« 
10  to  1  consecutively  and  placed  on  their  facei  seoow- 
Ingly,  No.  10  being  to  the  left  and  1  to  the  right  nasn- 
The  cards  are  taken  from  the  left  and  placed  on  the  rgfc. 
hand  one  by  one,  so  as  not  to  exceed  the  ten  In  numotr. 
Wanted  the  number  of  cards,  counting  from  either  «w. 
the  last  of  whioh,  when  turned  np.  shall  show  thsnamoer 
of  oards  mored  to  the  right  hand-i.«.,  place  three  cstf « 
to  the  right  hand,  the  sixth  from  that  end  will  sirs  W 
number  3,  which  is  the  right  number  of  cards  moved.  is* 
told  that  this  is  a  matter  of  pure  calculation.  1«  ">>  m 
obtained  P-M.  B.  C. 

[26043.1-Making  Holes  through  Glw*-"  X 
Mr.  Oldfield  or  any  of  your  readers  hwtrnot  me  as  to <v 
best  war  of  making  a  hole  through  a  thick  piepe  ol  ( 
I  think  I  hare  read  in  this  journal  it  can  be  done  wiuj^ 
rory  hard  drill  or  bit  and  turpentine  in  a  lathe  f 
must  I  proceed  P  1  want  It  smooth.  Would  it  be  ow*  |( 
turn  It  and  grind  It  afterwards,  or  can  I  best  grin 
through  with  emery  ?— Hotspur. 

[28044.]-Memory .-Could  any  kind  reader  of  £ 
Bbglisb  Mbchabic  explain  the  system  by  whion  rn. 
sor  Fairchild,  of  London,  commits  matters  to  memwj 
W.  Gresk.  w 

J26045.]-Qas  Bag.-I  hare  a  nearly  new  firrt-^ 
itary  waterproof  for  a  6ft.  man.   Can  I  make  ii  >  ^ 
gas  bag  for  photo  purposes,  Ac?    If  »•  Viiblxi- 
thankful  for  any  hints  as  to  construction,  Ac-  11  u 
twill  douMe.-W.  H.  B. 
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'26046.]— Boiler.— Would  be  obliged  if  some  of  the 
readers  would  be  kind  enough  to  help  me  over  this  diffi- 
catty.  I  have  an  india-rubber  roller  *Jin.  circumference. 
tad  I  nut  to  reduce  it  to  4in.  I  hare  tried  rasping  and 
.tampering  >n  lathe,  but  to  no  purpose.  Is  there  a  war 
of  cuttuig  or  an  ea»y  way  of  reducing  it  t  The  roller  is 
Join,  long,  and  it  mint  bo  reduced  to  4in.  circumference, 
in  J  hare  a  perfect  smooth  and  truo  surface.— B.  O. 

[26W7.]— Coating  Inside  of  Electro  -  Gilded 
Cup.-Can  any  one  inform  me  if  there  is  any  coating 
pi  en  to  the  outside  of  an  electro-plated  enp  while  it  in 
l-eins  gilded  inside,  and,  if  so,  what  is  the  coating  used  ?— 

lllLDBS. 

(26048/1— Tempering  of  Bow  for  Spring  Divi- 
ders.—will  any  reader  inform  me  how  to  temper  the 
W>«  for  a  pair  of  spring  dividers  t  I  hare  tried  several 
times  to  tempei  them,  but  cannot  get  them  to  spring  far 
moogh  back  after  I  hare  hardened  them.— Doarao. 

[260*9.]— Broken  Beltaogene.— I  have  a  Eugene 
fimit'l  patent  lever  selttogene  for  making  soda  water, 
which  is  broken  between  the  two  bulbs.  Con  any  one  tell 
me  if  it  can  be  mended  t  — A. 

[26050.] -Finger-Keyed  Viol.— To  "Fiddi*»."— 
Would  you  please  say  if  yon  can  succeed  in  getting  the 
Kauri  pine  t  If  not,  what  other  land  of  wood  do  yon 
r»»"ommend  for  the  soundboard  of  your  instrument  t 
From  the  dimensions  you  have  given  on  page  660  how  far 
•Iowa  can  the  base  be  strung  from  first  C  in  the  treble  ? 
Do  you  prefer  separate  straight  bridge*  to  one  continuous 
rnrved  one.  as  I  find  tho  latter  used  in  Collard's  grand 
horizontal  pianos  ?  What  kind  of  wood  should  be  used 
for  the  sounding  ban  ?  Please  explain  also  how  is  the 
(oandboard  to  be  "  wedged  up  tipht  as  a  drum  against 
the  bars."  Must  it  bo  left  a  little  free  so  as  to  take 
wedges  all  round  ?— W.  Robiksoh. 

[20051.]— Amine.— Will  a  ohemical  correspondent  be 
i-Kxl  enough  to  say  what  change  takes  place  when  arseni- 
urttted  hydrogen  (As  H,)  is  passed  into  a  boiling  solution 
■•f  concentrated  nitric  acid,  and  give  formula  T—W.  D. 

[3C052.]— Machinery  for  Splitting  Firewood.— 
IFunM  any  of  your  correspondents  give  a  rough  sketch  of 
machinery  for  splitting  firewood  f— Ihqcires, 

f26053.]-8tudents'  Books.— A  student  19  years  old 
tirtt  with  his  father,  and  has  been  in  a  situation  three 
jean,  daring  which  time  he  has  bought  scientific  books 
and  apparatus  out  of  his  salary,  and  has  received  valuable 
priii*.  Could  those  goods  bo  seised  by  bailiffs  along  with 
the  household  furniture  under  an  execution  (action  at 
law,  not  rent)  ? — Student  or  Chemistry. 

[26054.]— Electro-Magnetic  Engines.— I  want  to 
make  an  electro-magnetic  engine  to  work  a  small  hand 
tewing  machine.  Will  "  Sigma  "  or  one  of  the  electri- 
cians help  me  with  advice  ?  I  have  no  means  of  access  to 
hack  numbers,  bat,  if  an  engine  has  been  described,  will 
tome  older  subscriber  give  me  reference  to  volume  and 
pare  f — J.  Tir  lor. 

[W055.]— Government  Annuity.— Being  desirous 
of  purchasing  a  Government  annuity,  I  find  that  the  most 
favourable  time  for  doing  so  is  when  the  rate  of  interest 
of  Government  2  per  cent,  stock  is  low,  for  the  lower  it  is 
the  better  for  the  annuitant  according  to  the  Government 
tables ;  and  I  should,  therefore,  feel  exceedingly  obliged 
if  Bome  kind  fellow-reader  of  "  ours  "  would  tell  me  how 
to  find  oat  from  day  to  day  the  time  when  the  interest  is 
low.  I  want  to  secure,  by  advancing  £1,500,  my  age 
being 49,  something  like  £2  per  week  for  life.— J.  H.  Neve. 

[MOM.]— Chairmakera'  Nose  Bits. — I  should  be  ex- 
ceedingly obliged  if  some  fellow-reader  informed  me  which 
U  the  best  kind  of  steel  and  the  best  method  for  tempering 
nose-bits,  such  as  are  used  by  chairmakers.  Until  now  I 
have  used  the  beet  donble  shear,  hardened  in  oil,  but  some 
times  one  side  of  the  bit  is  right  for  temper  while  the  other 
isioft.— Bit  ahd  Toolmakbb. 

[86057.]— Weak  Spine.— Stays.— I  have  a  little 
boy  14  months  old  whose  backbone  is  carved  outwards 
jut  above  his  hips.  He  seems  healthy  and  well,  but 
cannot  bear  a  bit  of  his  weight  on  his  feet,  and  when  lifted 
by  his  arms  he  is  in  great  pais.  What  is  the  cause  ;  and 
would  a  pair  of  long  stiff  stays  do  him  any  good  or  harm  P 
-C.  J.  B. 

ra6058.]-Model  Boiler.— Would  some  reader  give 
full  instructions  how  to  make  a  vertical  boiler  with  six 
tabes,  height  7in-,  diameter  4in.,  height  from  base  to 
tube*  i\ia.  T  Also  what  would  the  cost  be  if  made  with 
Am-  sheet  copper  ?— Steam. 

[aeOSfl.]— Timber— Thanks  to  "W.  D.  T.  TJ."  for 
his  kind  answer.  What  I  want  is  a  "mental"  method 
of  working  oat  my  question.— Soott  Wisabbb. 

[26060.]— Slide-valve.— Would  any  reader  help  mef 
I  hare  an  engine  working  slow  motion  (two  18in.  cylin- 
ders. 36 In.  stroke,  pressure  of  boiler  501b.  per  square 
inch),  doing  very  hard  work.  When  the  crank  has  left 
the  centre  a  little,  the  steam  port  is  just  hoa-inning  to 
open,  and  elotes  or  cuts  off  the  steam  at  fibs  of  the 
stroke;  the  exhaust  begins  to  open  a  little  before  the 
crank  gets  to  the  centre.  Now  should  I  cut  Atb  or  ith 
of  the  Up  off  the  valve  (there  is  plenty  of  it  there),  or 
should  I  move  the  cam  a  little  forward  ?  If  I  did  move 
the  cam  it  would  cut  off  sooner,  and  I  want  more  power 
from  the  engine.— Sudb-valvb. 

[26061.]  —  Machines  for  Bread-making.  — 
1  would  now  thank  "  T.  of  A."  for  his  kind  reply  to  my 
query,  bat  would  farther  trouble  him  as  to  the  cost  of  his 
machine,  and  if  he  could  tell  what  the  difference  would 
be  for  power  f  Also  how  any  one  oould  manage  with  six 
batches  per  day,  as  all  oould  not  be  spunged  in  it  »  Neither 
does  it  seem  to  me  to  be  a  fit  place  to  sponge  in  at  all. 
I  should  think  they  may  do  for  home  made,  where  no 
sponge  is  required.   Any  information  will  oblige—  Gaff. 

[28062.]— Blaster  of  Paris.— Can  say  reader  tell  me 
a  solvent  for  set  plaster  of  Paris  f  I  have  deposited  a 
coating  of  copper  on  a  oast  which  I  must  destroy,  ss  it 
will  not  draw.  I  wish  to  do  this  without  injury  to  the 
copper  deposit,  as  I  intend  taking  an  impression  off  tho 
inside  of  it.— Mill  Moll. 

1 26063.]— To  Educators  and  Others— Wanted  to 
know  a  good  plaything  for  a  little  girl  one  year  old  P— 
-ivxioet  Fatmkb. 

[20064.]  —  Furred  Boilers.  — The  water  in  my 
kitcbaa  boiler  causes  a  deposit,  which,  as  the  people  in 
this  neighbour  hoed  say,  "furs  "  the  inside  of  the  boiler. 


The  effeet,  I  find,  is  that,  though  I  have  the  "fnr 
removed  every  three  months  by  a  blacksmith  inserting  a 
chisel  at  the  opening  on  the  top  of  the  boiler,  some  small 
portion  invariably  escapes  removal.  The  consequence  is 
that  the  iron,  which  is  even  wrought  iron,  against  the 
part  so  furred  is  at  last  cracked  by  the  heat  of  the  fire, 
and  a  leakage  ensues.  What  can  be  done  to  prevent  the 
water  from  furring  ?  Can  any  suggestion  be  made  that 
will  save  me  from  the  nuisance  of  havingto  take  out  and 
repair  the  boiler  every  now  and  then  t— W.  P.  Shell. 

[26065.]— Radiometer  Question.— The  weight  of 
tho  air  pressing  on  the  exhausted  glass  globe  of  an  ordi- 
nary radiometer  most  amount  to  two  or  three  hundred 
weight.  What  becomes  of  the  force  exerted  by  this  great 
pressure  P  Is  it  converted  into  heat  or  electric  action, 
causing  the  arms  and  discs  to  revolve  ;  and  is  this  motion 
increased  or  affected  in  any  way  by  rays  of  light  and 
heat  falling  on  the  side  of  the  glass  globe,  and  so  disturb- 
ing the  pressure  of  the  atmosphere  on  that  side  P— Mark. 

126066.] -Eleotrioal  Machine  Cylinder.— The 
cylinder  (18in.  by  llin.)  of  my  electrical  machine  is 
cracked  near  the  spindle.  Could  I  stop  the  crack  by 
drilling  and  plugging  with  a  glass  plug  and  diamond 
cement ;  or  what  other  plan  oould  I  adopt  to  prevent  the 
crack  extending  r— H  blpme. 

[26067.]— Glass  Polishing.— How  can  I  best  polish 
the  at  present  dull  glass  insulating  support  of  tho  con- 
doctor  of  my  eleotrical  machine  P — HsLrME. 

[26068.]— Permanent  Black  Anti-corrosive 
writing  Dye.— Would  any  skilled  workman,  or  scien- 
tific reader,  favour  me  with  a  recipe  for  making  a 
permanent  limpid  and  anti-corrosive  black  writing  dve — 
such  a  dye  as  will  instantaneously  give  an  intensely  black 
stroke  with  a  steel  or  quill  pen  ?  I  write  much  and  at 
great  speed  by  night,  and  the  existing  inks  are  too  thiok 
for  speed,  and  the  dyes  produce  a  faint  stroke,  and 
require  time  to  increase  the  blackness.  These  facts  have 
been  repeatedly  spoken  of  to  mo  by  many  literary  friends, 
and  have  led  to  the  partial  use  of  coloured  aniline  dyes, 
which,  however,  fade  by  time,  and  are,  consequently, 
unsafe  for  permanent  writing  purposes.— Homkb. 

[26069.]— Solution  of  Sulphurio  Acid.— Will  any 
of  your  chemical  correspondents  assist  me  to  make  a 
solution  of  smlpburie  acid,  70  grains  of  which  will  exactly 
neutralise  1  grain  of  ammonia ;  and  one  of  ammonia,  700 
grains  of  which  will  contain  1  grain  of  ammonia  P  I  can- 
not tell  the  strength  of  the  acid  and  liquor  ammonia  when 
I  get  them,  and  the  last  lot  of  acid  I  bought  has  changed 
to  a  dark  brown  one-sixth  of  the  way  down  the  bottle, 
although  well-stoppered.  I  bought  it  for  pure  add  from 
a  leading  dealer  in  philosophical  apparatus,  and  am  quite 
unable  to  account  for  the  change.  Any  light  upon  the 
subject  will  be  most  welcome  to— Ammobium. 

[26070.]— Model  Engine  Boiler  Pressure.— 
Would  any  of  your  readers  give  me  some  information  as 
to  the  following  P  I  have  a  sheet-iron  boil  a-,  6  in.  dia- 
meter by  lain,  long,  A  thickness  of  iron,  what  pressure 
would  it  bear  with  safety,  common  lever  safety  valve  fin. 
diameter  (internal)  P  What  weight  for  lever  4m.  long  P 
Fall  particulars  would  oblige-J.  J.  H. 


CHESS. 


All  ocanmsmications  intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  Chester  House,  Lillieshall- 
road,  Clapham  S.W. 

PROBLEM  CCCUL— Br  R.  B.  Wobmalb, 
[From  Pierce's  "English  Chess  Problems."] 
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White  to  play  and  mate  in  two  mores. 

Bolutiok  or  Pboslbm  OOOIX. 
WhiU.  Block. 

1.  QtoB4.  1.  B  to  B  8. 

2.  Kt  takes  P.  2.  Anything. 

3.  Q  or  P  mates. 

A  tho*  points  out  that  this  problem  cannot  be  solved  in 
three  moves  if  black  play  1  B  to  K  8. 
SoLimoK  of  Problem  CCCX.— This  problem  admits  of 

an  easy  solution  by  1  K  tales  Kt,  Ac. 
The  following  have  sent  solutions  of  Problems  CCCIX. 

and  CCCX. :— Peter  Lord  Paritt,  T.  Quest,  Athos, 

Eothen,  T.  Free  man  tie. 
H.  P.  L.  Drew,  W.  Bain.  John  Volokman,  Eothen,  and 

others.— Problom  CCCXI.  is  Incorrectly  printed.  A  B  P 

should  stand  at  Q  B  4. 
Ha  rut  Lee.— Your  problem  is  correct ;  bat  it  is  too  easy 

for  publication.  Thanks  all  tho  same. 
W.  Tabbabt  (Edinburgh).— Safely  to  hand;  it  shall  be 

reported  on  shortly. 
Athos. — A  W  P  at  Kt  2  seems  to  make  things  safe.  Will 

write  you  shortly. 
J.  Wheeler.— All  contributions  sent  to  as  for  insertion 

should  be  accompanied  by  the  render's  name  and  address. 
M.  O.  (Oxford).— In  the  position  given  white  calls  for  a 

queen,  giving  check,  compelling  black  to  move  his  king. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Botary  Engines.— According  to  the  invention 
of  M.  Urbain  Chanvean,  of  Paris,  a  cylinder  is 
arranged  with  a  piston  which  may  be  actuated  by 
steam,  compressed  air,  or  gas,  so  as  to  more  round 
an  axis  passing  through  a  centre.  If  a  point  of  the 
piston-rod  is  forced  to  move  in  the  space  of  a  fixed 
circle  having  for  its  centre  a  given  point,  so  that 
the  distance  is  equal  to  one-half  of  the  stroke  of  the 
piston,  it  will  be  readily  understood  that  the  alter- 
nate motion  of  the  piston  in  the  cylinder  will  pro- 
duce a  continuous  rotary  motion  of  the  said  cylinder 
round  the  axis.  Different  arrangements  of  mecha- 
nical parts  may  be  employed  to  carry  out  the  prin- 
ciple above  mentioned,  and  the  construction  of 
rotary  engines  of  this  character  may  be  varied  to  a 
great  extent,  and  yet  in  accordance  with  the  same 
principle.  The  admission  of  steam  may  be  made  in 
any  ordinary  manner. 

Gramme'!  Magneto -electric  Machines.— M. 
Tresca  has  recently  made  some  determinations  of 
the  work  consumed  by  Gramme's  magneto -electric 
machines  when  used  for  producing  the  electrio  light 
for  illuminating  purposes.  Experiments  were  made 
with  two  machines,  tho  illuminating  powers  of 
which  were  respectively  equivalent  to  1,850  and  300 
Csrcel  burners.  The  work  consumed  by  the  first  in 
terms  of  burner  per  second  was  0*31  kilogrammetres, 
by  the  second  0"69  kilogrammetres  j  from  which  it 
appears  that  the  expenditure  of  work  is  relatively 
much  less  for  a  large  than  for  a  small  machine. 
The  machines  worked  steadily  for  an  interval 
sufficiently  long  for  the  absence  of  sensible  heating 
to  be  relied  on.  Under  the  conditions  of  working 
of  the  larger  machine,  the  author  states  that  the 
consumption  of  fuel  represented  only  the  hundredth 
part  of  oil,  and  the  fiftieth  that  of  coal-gas, 
requisite  to  produce  the  same  illumination.  The 
paper  is  in  the  Comptes  Bendus,  LXXXIL,  p/298. 

Niokel  Deposit.— The  largest  nickel  deposit 
known  is  opened  near  the  Gap,  in  Lancaster  Co., 
Pennsylvania.  Niokel  was  discovered  there  about 
the  year  1856,  and  is  taken  from  the  same  mine,  which 
was  known  in  that  locality  seventy  years  ago.  The 
ore  has  a  grey  colour,  is  very  heavy,  and  so  hard  that 
it  is  mined  entirely  by  blasting.  After  the  ore  has 
been  broken  into  small  fragments  it  is  put  into 
kilns  holding  eighty  to  ninety  tons  each,  and  sub- 
jected to  heat  produced  at  first  by  the  burning  of  a 
small  quantity  of  wood,  and  continued  by  the  con- 
version of  the  expelled  gas.  It  is  then  put  into  a 
smelting  furnace  and  undergoes  a  treatment  similar 
to  that  of  iron  ore.  The  product  resulting  from 
this  treatment  is  reduced  to  powder  by  passing  it 
between  iron  rollers,  and  then  shipped  to  Camden, 
New  Jersey,  where  a  complete  separation  is  made 
of  niokel  and  copper.  From  400  to  600  tons  of  ore 
are  taken  from  the  mine  per  month,  and  the  mining 
ami  working  of  this  requires  the  labour  of  175  hands. 

Tempering  Flat  said  Shaped  Glass— M.  de 
la  Bashe  has  obtained  another  patent  relating  to 
bis  process  of  tempering  glass,  having  reference 
more  particularly  to  the  condition  of  the  glass  at  the 
time  it  is  plunged  into  a  bath,  the  constitution  of 
the  bath,  and  toe  apparatus  and  mode  of  operating. 
Thin  glass  may  be  plunged  without  being  heated 
to  the  softening  point,  and  the  plunging  may  be  re- 
peated several  times ;  or,  instead  of  plunging,  the 
glass  may  be  simply  covered  by  the  material  of  the 
bath,  which  may  be  oleaginous  or  resinous,  or  may 
be  pulverulent  material,  fused  metal,  or  merely  a 
current  of  air :  and  the  bath  may  be  applied  at  the 
time  of  moulding  the  articles  without  having  to 
reheat  them.  Furnaces  and  baths  of  various  kinds 
are  employed  to  suit  different  articles.  Glass  sheets 
moved  to  the  furnace  on  a  travelling  web  are  heated 
on  a  refractory  sole  which  is  moved  to  and  fro  or 
rotated  to  equalise  the  heating,  and  the  sheets  when 
heated  are  transferred  to  a  moveable  sole,  which  is 
canted  so  as  to  slide  them  on  to  an  inclined  grating 
in  the  bath.  The  grating  is  then  canted  upwards, 
and  the  sheets  are  transferred  on  to  the  shelves  of  a 
receptacle.  The  bath  may  be  fixed  adjoining  the 
furnace,  or  may  be  moveable,  being  brought  to  the 
furnace  mouth  to  receive  the  glass,  and  then  removed 
and  replaced  by  another  moveable  bath.  Small 
articles  heated  or  a  moveable  sole  are  precipitated 
into  a  bath  provided  with  a  travelling  wire  gauze 
web,  by  which  they  are  transferred  into  a  wire  gauze 
basket.  Cylindrical  objects,  such  as  lamp  glasses, 
may  be  placed  on  revolving  spindles  and  inserted 
into  the  furnace,  and,  when  heated,  immersed  by 
canting  the  spindle  down  into  the  bath,  and  tongs 
or  refractory  moulds  may  be  used  to  hold  the  articles 
while  they  are  heated.  Details  in  the  construction 
of  the  furnaces,  their  moveable  soles,  the  baths  and 
their  gratings,  are  described,  and  means  of  skim- 
ming the  baths  and  adjusting  their  temperature. 

Zino  White. — According  to  the  report  of  the 
Austrian  Chemical  Society,  Herr  Orr  has  discovered 
a  method  of  producing  a  beautiful  sine  white  by  the 
following  process :— The  raw  sulphate  of  barium  is 
washed  and  mixed  with  the  liquor  obtained  from 
equal  equivalents  of  chlorate  and  sulphate  of  sine. 
The  precipitate  is  collected,  pressed,  aad  dried ;  it 
is  then  heated  and  thrown,  while  hot,  into  cold 
water.  The  object  of  this  last  part  of  the  process  is 
to  give  a  great  density  to  the  mass.  This  substatw 
when  washed  and  moulded,  possesses  pure  w' 
colour. 
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Capital  and  Labour.— The  Canada  Works 
Birkenhead,  were  started  many  years  ago  for  the 

fiurpose  of  constrnctinjr  bridges,  locomotives,  Ac, 
or  the  Grand  Trunk  Railway  of  Canada.  In  order 
to  mark  the  close  of  the  executorship,  the  three  sons 
of  Mr.  Brassey,  who  were  tbo  executors,  have  set 
aside  a  considerable  sum  to  be  apportioned  among 
the  managers  and  foremen.  In  future  the  works 
will  be  carried  on  by  a  now  firm,  consisting  of  Mr. 
Thomas  Brassey,  M.P.,  Mr.  Henry  Brassey,  M.P., 
and  Mr.  Henry  Harrison.  We  believe  it  is  the 
intention  of  the  proprietors  to  set  aside  a  portion  of 
the  profits  to  be  divided  among  the  principal  per- 
sona employed. 

A  Wooden  Watch.— A  man  in  Tennessee  has 
constructed  a  wooden  watch,  which  is  thus  de- 
scribed by  n  newspaper  of  that  State  -. — "  The  case 
is  made  of  brier-root,  and  the  inside  works,  except 
three  of  the  wheels  and  the  spring— which  are  metal 
— are  made  of  box-wood,  while  the  face  is  made  from 
a  piece  of  the  shoulder-blade  of  a  cow.  It  is  an 
open-faced  watch,  with  a  glass  crystal,  and  is  an 
elegant  piece  of  workmanship,  displaying  wonderful 
talent  in  the  maker.  It  does  not  weigh  more  than 
an  ounce.  The  maker  says  the  watch  keeps  good 
time." 

Railway  Speed.— There  are  now  fourteen  trains 
daily  running  between  London  and  Edinburgh,  as 
follows : — London  and  North- Western,  from  En  a  ton : 
— Six  trains,  (1)  depart,  5.15  a.m. ;  arrive,  4.40  p.m. ; 
(2)  depart,  7.16  a.m.;  arrive,  6.50p.m.;  (3)  depart, 
10.0  a.m. ;  arrive,  8.26  p.m. ;  (4)  depart,  11.0  a.m. : 
arrive,  0.45  p.m. ;  (5)  depart,  8.40  p.m. ;  arrive,  6.50 
a.m. ;  (6)  depart,  0.0  p.m. ;  arrive,  7.50  a  m. ;  fastest 
train,  lOh.  10m.;  slowest  train,  llh.  25m.  Great 
Northern,  from  King's  Cross :— Five  trains,  (1) 
depart,  6.16  a.m.  j  nrrive,  8.35  p.m. ;  (2)  depart,  10.0 
a.m.;  arrive,  7.25  a.m.;  (3)  depart,  10.35  a.m.; 
arrive,  8.45  p.m. ;  (4)  depart,  8.30  p.m. ;  arrive,  6.0 
a.m. ;  (6)  depart,  9.0  p.m. ;  arrive.  7.40  a.m. ;  fastest 
train.  Oh.  30m. ;  slowest  train,  Ion.  20m.  Midland, 
from  St.  Pancras :— Three  trains,  (1)  depart,  6.16 
a.m. ;  arrive,  6.10  p.m. ;  (2)  depart,  10.30  a.m. ; 
arrive,  0.15  p.m. ;  (3)  depart,  9.15  p.m. ;  arrive,  7.45 
a.m. ;  fastest  train,  lOh.  30m. ;  slowest  train,  llh. 
65m.  It  will  be  seen  that,  as  regards  Edinburgh,  the 
fastest  train— that  from  King's  Cross— runs  there  in 
Oh.  30m. ;  the  next  fastest,  from  Euston,  is  lOh. 
10m. ;  and  that  from  St.  Pancras  is  10k.  30m.  As 
regards  Glasgow,  the  fastest  train  runs  from  Euston 
in  lOh.  30m.,  while  both  from  King's  Cross  and  St. 
Pancras  the  fastest  train  takes  lOh.  60m.— The 
Engineer. 

Sanitary  Progress  in  India.— At  a  recent 
meeting  of  the  Society  of  Arts,  Captain  Douglas 
Galton  read  a  paper  dealing  comprehensively  with 
the  sanitary  progress  of  India.  Down  to  1862  sani- 
tary administration  had  been  wholly  neglected  in 
that  country,  and  the  result  was  that  the  death-rate 
of  the  British  army  had  been  enormous— as  high  as 
67  per  1,000,  of  which  68  per  1,000  were  from  symotic, 
or  strictly  preventible,  diseases.  The  European 
army  in  India  now  amounted  to  about  60,000  men, 
and  the  death-rate  in  1874  was  only  13-58  per  1,000 
— a  result  of  attention  to  sanitary  administration 
which  is  most  encouraging  for  those  engaged  every- 
where in  endeavouring  to  promote  sanitary  im- 
provements. 

The  Westminster  Aquarium.— A  London  cor- 
respondent asserts  that  the  vibration  caused  by  the 
Metropolitan  Railway,  which  runs  almost  imme- 
diately under  the  Royal  Westminster  Aquarium, is  so 
great  that  there  is  very  great  donbt  if  the  tanks 
will  ever  have  a  secure  or  prolonged  existence.  As 
the  aquarium  was  erected  after  the  formation  of  the 
railway,  no  claim  for  damages  can  lie  against  the 
latter  company,  "and  yet,"  remarks  the  corre- 
spondent, "  if  the  aquarium  is  not  carried  out,  the 
shareholders  can  make  matters  exceedingly  unplea- 
sant for  the  directors  of  the  Royal  Aquarium,  where 
the  rink  cannot  be  said  to  fulfil  all  the  objects  and 
desires  of  those  who  have  put  their  money  into  the 
undertaking." 

Art  Library  at  South  Kensington.— The 
-question  was  recently  asked  in  the  House  whether 
any  steps  were  being  taken  to  nie-t  the  admitted 
want  of  accommodation  in  the  art  library  at  South 
Kensington,  which  was  reported  last  year  as  still 
in  the  same  crowded  and  unhealthy  condition  as  for 
some  time  previously,  two  of  the  attendants  being 
now  in  the  Consumption  Hospital.  Lord  Sandon 
said  be  was  sorry  to  say  that  the  condition  of  the  art 
library  was  much  that  the  hon.  member  bad  described 
it  to  be.  It  was,  however,  onlv  a  temporary  one,  and 
he  was  afraid  they  had  done  all  they  could  at  present 
to  improve  it.  The  educational  library,  where  the 
health  of  the  young  men  had  suffered,  had  been 
transferred  to  a  larger  and  better  room.  There  was 
no  danger  now  either  to  the  public  or  to  the  officials 
engaged.  A  general  plan  for  completing  South 
Kensington  Museum  had  been  agreed  upon  by  the 
Lord  President  of  the  Council  and  the  Board  of 
Works,  and  the  first  work  undertaken  would 
be  that  in  connection  with  the  art  and  education 
libraries. 

An  Iron  Cement  which  is  Unaffected  by 
Bed  Heat.— Four  parts  by  weight  iron  filings, 
two  parts  clay,  one  part  fragments  of  Hessian 
crucible.  Reduce  to  the  size  of  rape  seed  and  mix 
together,  working  the  whole  into  a  stiff  paste  with 
"  saturated  solution  of  salt.  A  piece  of  firebrick 
"  e  used  instead  of  the  Hessian  crucible. 
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AH  communications  should  be  adaVssssd-te  th*  Editob 
of  th*  Eholisk  Mbchamio,  31,  Tavufsok-strMt,  Onmti 
Gordon,  W.C. 

HINTS  TO  CORRESPONDENTS. 
1.  Write  on  ene  side  of  the  paper  only,  and  put  draw- 
ings for  illustration  on  separate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  tlie  queries  to  whioh  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  er  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  Ne  question  asking  for  educa- 
tional ar  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  net  forwarded :  and  the  nanus  of  oerre- 
*pcmdents  are  not  given  to  inauirers. 

The  following  are  the  initials, "*o.,  ef  letters  to  band  up 
to  Tuesday  evening,  May  10,  and  unacknowledged 
elsewhere  :— 

Alfred  Holt.— Henry  T.  Roche.— Stone  and  Co.— 
Truman  Bros.— Abdul  Rhaman.— P.  Chester.— M.  Volt. 
— D.  Allenham.  —  Paratt  and  Co.  —  W.  B.  Barr.— 
F.  Smith. — J.  Shed  and  Co.  —  Ouvrier.—  Alfred  J. 
Higham.— Ja*.  K ear. —John  Martin.— P.  Wilson.— 
W.  8.  Rogers. — M.  O.  Brieu.— Opon  Diapason.— J.  A. 
Mann.— J.  Jones.— G.  P.  C— J.  J.  H. — E.  Klgar.— John 
Le  Baa.— T.  Bevan.— H.  C.  C— 8.  Bcttone.  -D.  Win- 
stanley.  —  O.  W.  -  Alfred  H.  Allen.  -  Sqnirden.  - 
Anikras.— Sohoolboy.— M.  Noble.— Ex  Locomotive.— 
D.  E.  F.  O.— Unicorn  — H.  P.— R.  W.  J.— Goaliful.— 
R.  H.— Electro.— Student. — Beaurlg.— Thoth. — C.  H. 
— H.  O.  G.— John  Hayes.— C.  J.  B.— Clarion.— J.  Jef- 
feries.— J.  A.  Wann. — F.  H.— T.  Jones.— Elegie.— Jos. 
William  FennelL—Gallieom  —  Argentine.— Glenbogie.— 
A.  P. — Amateur  Photo.— Alta  Porta.— F.  Dennett.— 
John  H.  Chalmers. -H.  H.— D.  M.  B.— O.  T.— Ben 
Nevis.— J.  W.  C— Gil  Bias.— Firefly.— V.  V.— J.  H.  C. 
— Glendower.— W.  Young.— Rev.  W.  Freeman.— Andrew 
Carr.— W.  J.  Fenwiok.— W.  Rioh. — R.  A.  Proctor. — 
W.  8mee.— An  Old  Subscriber.— Henry.— W.  Clarice.— 
Francis  Drew.— J.  H.  Pearoe.— W.  W.— Longevity.— 
Court  House.— P.  8.  M.— Over  the  Hills  and  Far  Away. 
—8.  F.  Joseph.— Washington.— 0.  O. — A  Mechanic.— 
A  Roaming  Soot.— Gowrie. 
GowBii.  (Various  methods  for  obtaining  protection  from 
cats  have  been  fully  described  and  discussed  in  recent 
volumes.) — Iostephardb.  (Tour  query  should  be 
addressed  to  the  editor  of  the  chess  column,  but  the  first 
part  will  be  found  answered  in  any  elementary  book  on 
the  subject,  and  has  been  given  by  us  in  back  volumes.) 
— Habbt  Etches.  (The  wheels  are  of  boxwood,  porce- 
lain, or  other  suitable  material;  the  metal  work  of 

r. -metal  and  steeL  It  is,  of  oonrse,  an  infringement 
make  a  patented  article  for  private  use.)— G.  8. 
( Corrosive-sublimate  applied  in  a  warm  solution  will 
destroy  the  insects  which  bore  holes  in  furniture ;  so 
will  ou,  we  believe,  if  forced  into  the  holes.)— A  8ns- 
BoniBZS.  (For  instru  tions  in  making  a  dulcimer  see 
p.  46,  Vol.  XXI.,  or  No.  234.)— Simaj.  (Marble  is 
polished  with  sand  and  water,  followed  bv  emery, 
tripoli,  and  finally  putty  powder.  Probably  if  you 
commence  with  fine  emery,  and  perseverance,  you  will 
succeed  in  restoring  the  polish.  To  remove  the  finger 
marks  try  a  coarse  ootton  oloth.)—  Ccmbbolahd.  (If 
your  query  on  the  best  bicycle  were  inserted  several 
correspondent*  would  no  doubt  recommend  many 
different  maohiaea  as  the  best.  Why  write  with 
suoh  barbarously  blinding  ink  t )—  Hbkbt  Livksxt. 
(You  had  better  write  to  the  paper  mentioned.) — 
Stlvahus.  (We  shall  be  glad  to  hear  from  yon  when- 
ever you  have  anything  worth  sending.) — Cmtiocs. 
(An  opinion  on  an  unseen  instrument  must  be  com- 
paratively worthless— not,  in  fact,  as  valuable  as  the 
space  occupied  by  the  query  and  answers.)— Glabbhcb 
Lihdbb.  (It  will  depend  on  the  wording  and  spirit  of 
the  oontraot  yon  have  made.  Don't,  however,  attempt 
to  evade  it  because  yon  wore  under  age  when  you  signed 
it.)— W.  R.  (All  will  depend  on  your  own  aptitude 
and  Industry.) — Alzrt.  (Consult  our  advertisement 
oolumns.) 

L.  Laholbt,  Fred.  Jones,  Fraternity,  James  Halliday. — 

Your  queries  are  advertisement*. 
J  as.  Wilson,  J.  A  H.,  Fra.— Your  queries  are  unsuitable. 
O.  B.,  J.  C,  Boas,  Patentee,  Bona,  B.  Nelson.— Your 

queries  have  been  answered  before. 
Mas.  Wassxi  and  others  have  replied  to  queries  already 

similarly  answered. 
B.  W ballet,  A  New  Subscriber,  G.  P.,  L.  8.  8.,  T.  W. 

C.  H.— See  indioes  to  back  vols. 
J.  J.  Bbbjbahtsob. — There  is  no  "mistake"  in  the 
sentence  to  which  you  take  exception  •  and  which  was 

Suite  deliberately  writteu.  We  professedly  only  give 
lie  position  of  those  planets  observable  in  moderate 
telescopes,  and  for  the  purpose  of  the  student  it  would 
be  merely  absurd  to  talk  of  the  visibility  of  Mara  at  a 
time  when  his  diameter  subtends  a  (diminishing)  angle 
of  5",  and  he  souths  about  2  o'clock  in  the  afternoon  ; 
merely  because  he  may  be  detected  after  sunset  as  a 
twinkling  object  resembliua;  a  rather  large  red  fixed 
star.  Tho  case  is  wholly  different  with  Mercury,  which 
is  essentially  a  daylight  star,  and  which  exhibits  phases, 
Ac.,  for  whioh  it  is  especially  observed.  Can  Mr.  Scr- 
joantton  discover  any  detail  upon  Mars  at  present  t 


APPLICATIONS  FOB  LKTTKBS  PATENT. 

MAT  8, 1870. 

1751  N.  W.  Mitchell.  MUe  End,  for  Improvements  la  machinery 
for  bu.dlng  and  wiring  hat  and  bonnet  shapes. 

1763.  J.  Beucard,  Mancti-ster,  lor  improvement*  In  machinery 
or  appsratua  for  outline  velvet  and  o'  her  piled  fabric*. 

1754.  F.  W  Beeves  and  F.  H.  B' at  tie.  Newport,  lor  improve, 
menu  In  the  me  tho -1  of  and  tn  appara  ua  for  excavating  or  eleve 
tins  aund.  gravel,  mud.  and  other  matters. 

1755.  K.  Hcaton.  Manchester,  for  Improvoni  -nU  In  apparatus 
for  punching  or  perforating  boiler  plate*  and  o  her  metal  plate*. 

17i0.   W.  H.  Plnder,  Leeds,  for  Improvement*  In  roller  skate, 

1757.  G.  Al.au and  W.  Bmwn,  LeaJeahaU-Mtreet.  forlmprovc- 
ments  In  electric  teUgrei  hs. 

17:*    J.  narrlngVin,  B>  de.  for  Improvement*  In  spring-  hlng«*. 

1758.  J.  Harrington.  BjMe,  for  improvement*  In  roller  akat .«. 
lrao    J.  Francis,  Llanrlly  for  Improvements  in  the  manufac- 
ture of  annealing  poU  and  stands  used  in  tin  work*. 

17(11.  C.  Fox.  London,  for  lmproveineuU  in  ea»b  fasteners.  A 
communication- 

17B2.  W.  B.  Lake,  Bouthmnpton-bulldln^s.  for  Improvements  In 
wood  screws  and  screw- drivers,  and  In  machinery  for  manufac- 
turing such  ncrewu.   A  omm  jnlestlon.   

1T6J.  a..  M.  Clark,  dancer  r-lana,  London,  rox  Improvements  In 
Instruments  for  solving  problems  tn  navigation.    A  oominanU-a- 

"wM.  A.  M.  Clark.  Chancery-lane.  Middlesex,  for  an  Improved 
automatic  signal  buoy.    A  communication. 

17.B  J.  Oray-on,  Hunlor-.Ureot.andS.  Clarke.  Sooth  Lambeth, 
road,  for  hnpro  .emeuts  In  apparatus  for  the  manufacture  of 

"vim.  W.  Fulton,  Birkenhead,  for  Improvement*  In  apparatus 

'^ar'^'N^Aro^uJon.  London,  for  a  new  or  Improved  rink 

0bnsi  T.  Rinsel!,  Aberdeen,  for  Improvement*  in  steam  bouen . 

^  178B '"^^"willinmB,  Lambeth,  for  improvement*  In  aelf- 
aotlng  means  of  holding  and  releasing  ropes  or  ohalos,  applicable 
to  du  ley  block-  and  other  uses.  .... 

1770.  W.  8.  Squire,  Begent's  Park,  for  Improvement*  in  the 
manufacture  of  sulphate  of  soda. 

1771  T.  Mawby,  L.  least,  r,  for  Improvement*  In  machinery 
and  apparatas  applicable  to  frames  employed  In  man  of ao taxing 

l0177i  '^Roblnerm,  High  Bouthwlok.  for  a  new  or  Improved  tubs 
sto-  per  for  the  tube.-  of  steam  b  icrs. 

1773  R.  Bear.es.  North  Dulwlch.  for  Improvement*  In  the 
ma  uraeture  of  sulphurous  acid  gas. 

1774  B.  Smith  ana  H.  Nash,  Liverpool,  for  an  Improved  pro- 
oess  of  uniting  tin  and  terno  p latex  or  sheets. 

1775.  H.  A.  Biunn,  Kunhunrt,  for  improvement*  In  glass  fur- 

mo!  W.  L.  J.tckson.  Leeds,  for  a  new  or  improved  means  and 
apparatus  employed  in  tho  treatment  of  leather  during  and  after 

1777 ''iT""!  A Md«w«'.'  Southampton-buildings,  for  Improve. 
meoU  in 'machinery  lor  selecting,  assorting,  and  presenting 
nail  blanks  for  animal  shoe-na'ls  to  nall  making  ma  binary. 

177a  H  J.  Haddan,  BUand,  for  improvements  In  apparatus 
for  Ughtlng  conveyances.   A  oomiuunloatlon.   . 

1779   clPieper,  Dresden,  for  ImprotemtnU  In  lndlreot-aettag 

*°Z£°C:  0^3Tj.USharpl»,  Bksckbum,  f or  Improve 
"mJ*  VHa^o^B^Suxn,  for  Improvement.  In  shuttle,  for 


"nsa  J^Ha'rgreave.,  WMnea,  ta .Improvement, .to  n^aaand 
SDDaratua  employed  in  tho  manufacture  of  achate*  parts  of 
whtoh  aald  ImprovemenU  are  applicable  to  the  manufacture  of 

"I^J.A.icuUer,  Amsterdam,  for  the  manufacture  of  gas  and 

,UimrowriH.  M  Wto.  Mauoh«ster,  for  Improvement*  to  the  con- 
struction of  steam  i  oilers  or  generators.   

17857  D.  Culroas.  and  X.  Bdwardson.  Euston-anuare,  far  Improve. 
menu  in  printing  machines  or  presaes. 

1788.    D.  MoDowaU,  Johnatone.  North  Britain,  tor  lmpiovt- 


A  communication 
uia    a.  AlmglB,  Msnctiei   .   -- 

Le^o^^n.  tor  improved  f.tUing  for 

^l^S.^.e^^Pr^Tor  imprc^ment.  to 

of  aSotUee  for  weaving,  and  to  the  machinery  or  apparatus  to  b. 

"aSP  H.  YafahSr.  Jor«y.  tor  Improvementto  the  manufac- 
ture of  porcelain,  ohlna.  and  all  kinos  of  pottery  wsre,  brloss. 


THE  THREE  JOURNALS 

Whioh  oover  the  whole  rang*  of  mbjects  pertaining  to  the  oocu 
nation  Interest,  or  amusement  of  the  majority  of  mankind,  are 
the  BROUSH  MBCHANK'  AND  WORLD  OF  8CIBNCK,  the 
BUILDINO  NBA'S,  and  PUBLIC  HEALTH.  Bvery  reader  of 
the  BNUL18H  MKCHAN1C.  not  acquainted  with  the  other  two 
Journal.,  sh  'uld  atone  iwrniu  a  .u><-criber  to  that  one  which 
more  immediately  interests  him.  If  connected  in  any  way  with 
tb-  art*  of  oonsuuctlon  or  dcebro,  he  will  find  the  BOTXDINQ 
NEWS  a  perfect  storeh..uke  of  Informs tlon,  and  a  most  valuable 
channel  for  his  advertUement  ahuwld  he  need  a  situation  or 
reuulro  to  engage  labour.  PI  BLIC  HEALTH  ooncema  ltaelf 
with  the  great  cause  Indict,  rt  by  lu  tltlr  Md  of  oourve 
totercsu  e^eryborty.  The  P-lee  ..f  the  BUILDINO  NEWS  la  4d  . 
po-tfree  4*d.;  of  PUBLIC  HEALTH.  W  f»»t  free  IM-  Both 
journals  are  publLbed  at  tli^  oOicc  of  the  KNULlsH  MECHANIC, 
SI,  TavUtook-itceet,  Coyent-garUcn,  London,  W.C. 


tile*,  and  other  mouluol  article*.    . 

1783.  J.  Draffln.  Heworth,  York,  tor  Improvements  to  railway 

W'C1  ^^r^rtman-aanar;.  and  B.  Oraen,  HoUtog-hU 

*l&*ZT^X^0O\^£t>«*^  tor  unprovs- 

"Jt*  %nuXk°*££*£tot  taprovsua-i.  In  «m»aS- 

for  dUtllling  alcohol  and  other  liquids.  . 

17B7  8  W.Uer.  Shipley,  To'k.  for  Improvement*  to  st^perj 
.J  bottleior  other  similar  article*,  and  to  the  method  of  and 
mS£  VaU*^"^  H.  Barrett.  Hampton,^dC.  0. 

lere.  Eenslngton.  for  improvement  •  in  r-  Her  or  rink  -"j*"- 

™.Talnilo«,  M.noheeter.  for  improvements  to  whatU 
oommonly  o»Ued  "  peggy  tub  and  doUy '  for  waahtog,  wbloh  OB, 
provemenU  are  alro  applicable  to  churning  .  ^ 

1800.  J.  M.  Hetherington  and  J.  Bs»  er.  Manchester, J"J™^ 
proven.e«U  in  mules  for  spinning  and  doubling  cotton  and  other 

l£i"  ^FrtHarbeak.  Germany,  tor  im provemenU  to  tssrlng 

Foator.  Darlaston.  T.  Smith.  Tipton,  and 11, Wmgm 
Wombridg«,  for  an  Improvement  or  toiprovemenu  to  utUlsing 

"iJoS.  C  *SSm!mm*m.  ImprovemenUto  copy  lug  and  malti- 

P,f^  *S.«mg.  B^=^rov.uienUtoth.p.ving 

VPS  ^Birmingham,  tor  an  improved 

dupjex  T^i^l^^Tut^U  to  ftahtog-r- 

*t2S7UnHnTee.  Boar  borough,  for  improvement* i  to  toU^talaa 
isoi  I.  Pa^mlter,  Horw.od  Anatey,  WUta.  for  lmprovsoent. 

^ISOS^Wrowe,.  Chancery.hu...  for  totproyemjnU  ia^J 
mode  of  and  apparatus  for  hcrmeUoslly  closing  metal  Bo  css- 
S^»l.  conlatotog  aUmentary  or  other  subetances.  A  con 

"SliTKJeTu-m.  Chancery- lane,  tor  ImprovemenU  to  gahanto 
batteriea.   A  communication,  _..  i«  n»  auoll 

1611.  F.  Br.klne.  Manchester,  for  improvement*  to  "f^J 
cable  to  steam  boiler  snd  other  furnaces  for  ffuffM^tfEng 
also  partly  applicable  to  the  manulacture  of  gas.  ^7*£r£*Z 
mtoeVand  .of  ulilUIng  and  punlymg  noxious  vapours  snd  S**s. 
and  rendering  the  same  innocuous  and  non-explowve^ 

1811    W.  C.  Loe,  Peokham.  for  ImprovemenU  in  theeon— 

*%t  ^^"uZr'Xtor  improvemenUto  roiler^ 

St  w!  B.  Lake,  SouT.mpt  n- buildings  fo< ; 
reUtlng  to  the  appUcatlon  of  fiydraullc  power  to'  ""0*™*  " 

for  ImprovimenU  in  apparatus  for  lub.lc.tlt.g  *>«*£?J£, 
ployed  In  machinery  for  spinning  and  doubling  cotton  son 
fibrous  substance*.  .   ,  fo,  improre- 

181U.  W.  Pollsrd  and  8.  Bramwell.  HanchesUr.  w» 
menu  to  apparatus  for  doubling  yarns.  hnDrove»snU 

1817    J.  aTTongue,  Southampton-buildings,  tor  tmfiw 

^Z*£Sfo£«*  tn  rrtodto,  aac 

^18rnh,nB.Xun,L^1  and  J.  Mountain.  te^^gSS^ 
ta  machinery  or  apparatus  employed  l!n  to«  niaua— 
nails,  sprigs,  ana  flooring  brad*. 
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ARTICLES. 


RAILWAY  APPLIANCES.* 

TP  we  may  judge  from  the  numbers  of 
A  letter*  contributed  by  the  public  to  the 
daily  press  on  the  occurrence  of  any  serious 
railway  accident,  the  book  whose  title  we 
give  below  should  have  a  wide  circle  of 
readers.  Railway  travelling  is  now  of  so 
much  importance,  either  for  purposes  of 
business  or  pleasure,  that  we  are  all  more  or 
less  interested  in  the  wonderful  system 
which  has  been  developed  within  the  last 
half-century,  by  which  millions  of  travel- 
lers are  transported  from  place  to  place 
with,  in  spite  of  all  that  has  been  said,  ease 
and  safety.  Unfortunately  accidents,  as 
they  are  termed,  are  still  too  numerous,  and 
on  some  points  the  authorities  are  not  un- 
justly accused  of  neglecting  appliances 
which  would  tend  to  promote  a  greater 
degree  of  safety ;  but,  looking  at  our  rail- 
way  system  as  a  whole,  it  is  impossible  not 
to  agree  with  Mr.  Barry  when  he  declares  it 
to  be  a  "popular  error"  to  suppose  that 
railway  engineers  and  managers  are,  as  a 
body,  remiss  in  attention  to  the  safety  and 
convenience  of  the  public.  The  popular 
error  he  alludes  to  is,  however,  mainly  due 
to  ignorance  of  what  has  been  done  to  secure 
fcafe  and  speedy  transit  for  both  passengers 
and  goods,  and  to  a  want  of  acquaintance 
with  the  difficulties  which,  to  a  certain 
extent,  would  appear  to  be  irremovable. 
The  growth  of  railways,  and  the  increase  of 
traffic,  have  been  extraordinary,  and  much 
beyond  what  a  few  years  ago  would  have 
been  predicted  by  their  most  sanguine  and 
enthusiastic  advocates;  consequently  appli- 
ances and  precautions  sufficient  for  the 
exigencies  of  the  earlier  life  of  railways 
are  found  utterly  inadequate  for  their  safe 
working  nowadays,  and  while  many  of  the 
older  appliances  have  been  altered  or  rejected 
altogether,  innumerable  novelties  and  im- 
provements have  been  introduced.  It  is  the 
aim  of  the  author  of  this  book,  which  forms 
one  of  Messrs.  Longmans'  "  Textbooks  of 
Science,"  to  give  descriptions  of  the  various 
appliances  in  use  at  the  present  day,  and  to 
point  out  their  relative  advantages — thus 
furnishing  the  general  reader  with  a  suc- 
cinct but  faithful  account  of  the  mechanical 
appliances  on  which  the  safe  and  punctual 
conveyance  of  himself  and  his  merchandise 
depends,  and  the  student  with  an  accurate 
and  fairly  complete  introduction  to  the 
details  of  the  complicated  "  machine"  under- 
stood by  the  term  railway.  Mr.  Barry's 
book  will  be  especially  useful  to  the  student, 
because  he  takes  care  to  point  out  that  there 
ought  not  to  be,  as  in  fact  there  cannot  be, 
»ny  finality  in  the  design  of  railway  appli- 
ances, and  that  a  review  of  some  of  the 
details  cannot  fail  to  suggest  that  there  is 
mom  for  improvement  both  in  the  designs 
and  in  the  methods  of  using  the  appliances. 

The  author  commences  his  book  by  fur- 
H^hing  us  with  an  abstract  of  the  Acts  of 
Parliament  and  other  regulations  affecting 
railways,  and  then  at  once  takes  up  theper- 
ijunent  way,  and  by  means  of  numerous 
diagrams  and  concise  and  dear  phraseology 
atroducea  the  student  to  that  rather  im- 
portant branch  of  the  subject.  The  ordi- 
awy  railway  traveller  looks  upon  the  per- 
manent way,  as  simply  iron  rails  fastened  to 

i     * Baflwj ippiknow.  BjJ.W.Babsi.  London: 
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pieces  of  wood  and  laid  upon  the  ground, 
and  possibly  it  never  entered  into  his  mind 
to  imagine  that  no  little  skill  and  care  are 
required  in  so  laying  those  thin  rods  of 
metal  that  they  are  able  to  give  passage  to 
the  weight  of  many  tons  rushing  tdong  at 
the  rate  of  a  mile  a  minute.  A  perusal  of 
Mr.  Barry's  second  chapter  will  undeceive 
him;  for  in  that  we  find  engravings  and 
descriptions  of  the  principal  kinds  of  per- 
manent way,  with  diagrams  of  rail  sections, 
chairs,  fish-plates,  fastenings,  keys,  Ac, 
while  even  such  details  as  the  best  kind  of 
ballast  (broken  slag)  are  not  forgotten. 
Having  then  explained  what  is  meant  by 

Oe  of  the  rails,  and  pointed  out  that  to 
tate  the  turning  of  curves  the  distance 
between  the  outside  of  the  flanges  of  a  pair 
of  wheels  is  about  }  or  an  inch  less  than 
that  between  the  rails,  while  the  latter 
again  is  reduced  at  switchings  and  crossings 
to  reduce  the  side- way  play  of  the  wheels 
and  insure  their  entering  the  points  with- 
out striking  them,  the  author  proceeds  to 
point  out  that  unfortunately  for  the  per- 
manent way  the  only  method  of  applying 
the  tractive  power  of  the  locomotive  that  has 
been  tried  is  through  the  adhesion  due  to 
the  weight  on  the  driving  wheels.  Of 
course  the  Great  Northern  express  locomo- 
tives are  taken  as  the  one  extreme,  the 
weight  being  put  down  at  as  much  as  15  or 
16  tons  on  the  pair  of  wheels,  which  is 
"  much  increased  when  the  engine  is  lurch- 
ing." To  distribute  this  weight,  and  at  the 
same  time  obtain  sufficient  adhesion,  the 
practice  of  coupling  the  wheels  has  been 
introduced — two,  three,  or  more  pairs  being 
coupled  together.  In  the  face  of  the  fact 
that  coupled  engines  are  by  far  more  nume- 
rous than  single  drivers,  Mr.  Barry  states 
explicitly  that  the  system  has  "  many  dis- 
advantages," and  that  it  is  a  moot  point 
whether  it  is  less  damaging  to  the  perma- 
nent way  than  heavier  loads  concentrated 
on  a  single  pair  of  wheels.  Coupled  engines 
do  not  travel  so  easily,  and  a  slight  dif- 
ference in  the  diameter  of  the  wheels  pro- 
duces a  detrimental  action  on  both  wheels 
and  rails,  while  small  inequalities  in  the 
road  produce  more  friction  in  coupled 
wheels  than  in  single- wheel  engines.  It  is 
much  to  be  wished,  he  says,  that  some 
means  may  be  found  of  applying  the  trac- 
tive force  of  the  engine  through  all  or 
through  moet  of  the  wheels  of  the  vehicles. 
Under  the  head  of  "  chairs,"  the  different 
sections  of  rails  and  the  various  kinds  of 
chairs  are  described,  their  relative  advan- 
tages and  disadvantages  being  pointed  out, 
while  points  so  minute  and  technical  as  the 
best  side  to  put  the  key  receive  attention. 
The  keys,  which  are  wooden  wedges  driven 
in  between  the  rail  and  the  side  of  the 
chair,  are  generally  placed  on  the  outer  side 
of  the  rails,  probably  to  be  out  of  the  way 
of  the  flanges,  but  the  better  practice  is  to 
place  them  on  the  inside,  because  then  in 
the  event  of  their  becoming  loose  and 
working  out,  the  wheels  of  the  train  can 
only  drive  the  rails  out  to  the  proper  gauge; 
whereas  if  the  outside  plan  is  employed 
there  is  a  danger  of  the  rail  being  bent,  or 
sprung  out  by  a  distance  equal  to  the  thick- 
ness of  the  key.  There  is  another  simple 
but  important  advantage  in  placing  the 
keys  on  the  inner  side — viz.,  that  the  plate- 
layer in  walking  up  the  line  can  see  the 
positions  of  the  keys  on  each  side  at  once ; 
and  still  more,  by  placing  these  wedges 
against  the  inner  side  of  the  rail  the  outer 
jaw  of  the  chair  may  be  carried  well  up  to  the 
top  of  the  rail,  and  thus  support  it  where  it 
needs  the  greatest  strength  to  resist  lateral 
strain.  These  wedges  or  keys  are  required 
to  keep  the  rail  to  the  gauge  and  tight  in 
the  chair.  Hence  in  dry  weather  following 
wet  we  see  the  platelayers  tightening  up  the 
wedges,  because  if  allowed  to  remain  loose 
the  rail  is  "  hammered  "  on  the  chair  by  the 
passing  trains,  and,  if  the  latter  does  not 


break,  the  rail  is  severely  indented  and 
spoilt  for  turning.  To  remedy  this,  chairs 
have  been  made  with  slips  of  wood  as  the 
seats  for  the  rail,  but  this  refinement  is 
found  to  be  of  little  practical  utility,  and 
the  idea  of  turning  rails  is  given  up  so  far  as 
heavy  traffic  main  lines  are  concerned,  for 
turned  rails  may  be  and  still  are  used  for 
sidings.  If,  however,  it  is  true,  that  iron 
rails  thus  "  worn  out "  are  the  best  of  metal 
for  many  kinds  of  tools,  it  would  possibly 
be  more  economical  to  utilise  them  for  that 
purpose  than  to  put  them  into  sidings  or 
send  them  to  the  mills  to  be  re- rolled  These 
remarks  apply  to  the  ordinary  double- 
headed  rail,  which,  after  trial  of  various 
kinds  of  sleepers  and  other  sections  of  raiL 
still  maintains  its  place.  The  Vignolee  or 
flat-bottomed  rail,  though  used  extensively 
in  America  and  elsewhere,  has  never  suc- 
ceeded in  wresting  the  lead  from  the  doublo- 
headed  type,  nor  has  the  bridge  rail  of  Mr. 
Brunei,  the  "saddle  back  "of  Mr.  Barlow, 
or  the  "  girder  "  of  Mr.  Adams.  The  L.  O. 
and  D.  Railway  was  originally  laid  with 
Vignoles  rails  and  small  flat  cast-iron 
chairs,  but  they  are  being  gradually  re- 
placed by  the  double-headed  rails  and 
ordinary  chairs.  In  a  comparison  of  the 
merits  of  the  two  kinds  of  rails  it  is  usual 
to  take  into  account  the  "turning"  of 
which  the  double-headed  type  is  capable, 
but  as  a  rule  it  is  generally  injured  before 
it  is  turned,  and  if  so,  it  quickly  wears  out 
afterwards.  The  great  merit  of  the  Vignoles 
rail  and  the  bridge  rail  of  Brunei  is,  that 
chairs  are  not  necessary,  the  flat  bottom 
being  secured  to  the  sleeper  direct  by  a  bolt, 
whereas  the  double-headed  rail  cannot  be 
laid  without  chairs.  The  "  saddle  back  " 
rail,  which  dispenses  with  both  chairs  and 
sleepers,  is  still  in  use  in  parts  of  this 
country,  but  is  not  fitted  for  high  speeds 
or  heavy  traffic,  for  unless  the  ballast  is  so 
tightly  packed  into  the  rail  that  the  top 
bears  directly  on  the  ballast  the  wings  are 
liable  to  spread,  and  working  in  and  out 
displace  the  ballast  beneath  them  In  this 
part  of  his  work  Mr.  Barry  has  explained 
the  coning  of  wheel-tires,  the  elevation  of 
the  outer  rails  in  curves,  the  utility  of  check 
rails  on  sharp  curves  and  S  curves,  where 
curves  of  adjustment  cannot  be  introduced; 
and  then  we  come  to  the  important  device 
known  as  the  fish-plate.  When  railways 
were  first  made/and  up  to  the  year  1847,  the 
ends  of  the  rails  were  laid  on  a  sort  of 
double  chair,  called  a  joint,  and  wedged  np 
with  the  ordinary  key.  The  consequence 
was,  that  the  wheels  in  passing  over  de- 
pressed the  end  of  one  rail  and  converted 
the  other  into  a  kind  of  step,  which  accord- 
ingly received  a  series  of  blows  that  caused 
the  ends  of  the  rails  to  wear  rapidly 
away.  To  remedy  this  evil  the  fish-plate 
was  invented  in  1847  by  Mr.  Bridges 
Adams :  it  derives  its  name  from  the 
practice  of  sailors  who  "fish"  a  broken 
spar  by  lashing  pieces  of  wood  on  each 
side.  Fish-plates,  then,  are  pieces  of  iron 
about  lin.  thick,  placed  on  each  side  of 
the  web  of  the  rail,  but  not  touching  the 
web.  They  are  portions  of  an  ellipse  in 
section,  and,  when  screwed  up  tight,  their 
edges  bear  against  the  two  heads  of  the  rail 
in  the  case  of  the  double-headed  pattern. 
By  this  means  the  ends  of  two  rails  are 
held  immoveably  together,  but,  owing  to 
the  want  of  depth  of  the  fish-plates,  and 
the  absence  of  flanges,  the  part  between  the 
rwc  rails  (a  fraction  of  an  inch),  though 
very  strong,  is  not  so  staff  as  the  other 
parts  of  the  rail,  and  the  sleepers  are 
consequently  brought  closer  together  than 
at  other  parts  of  the  road.  The  efficiency 
of  the  fish- joint — and  no  better  has  been 
invented  during  nearly  30  years  of  railway 
experience  —  depends  on  the  fish-plates 
being  kept  tight  against  the  rails,  and  it  is 
part  of  the  work  of  the  platelayers  to 
examine  the  bolts  and  tighten  up  such  of 
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the  nuts  as  arc  loose.  To  facilitate  this 
operation  the  shoulders  of  the  bolts  are 
siade  oval  or  square  in  section,  so  that  the 
holt  itself  will  not  tarn,  and  the  applica- 
tion of  a  spanner  to  the  not  ie  sufficient. 
Lock-nuts  .are  sometimes  used,  and  some- 
times the  holes  in  one  of  the  fish-plates  are 
threaded,  so  that  the  bolts  screw  into  the 
plate  itself;  and,  if  check-nuts  are  then 
screwed  on  the  bolts,  possibly  the  best 
fastening  known  is  obtained. 

On  the  debated  question  of  the  coning  of 
railway  wheels  Mr.  Barry  says  that  "  the 
evils  due  to  the  wheels  being  fixed  to  the 
axles  are  therefore  not  obnated  by  the 
conical  wheels.  The  beat  form  for  the  tire 
of  a  railway  wheel  is  no  doubt  cylindrical, 
and  the  wheels,  or  at  least  one  wheel  on 
each  axle,  ought  to  be  made  to  revolve  on 
the  axle,  so  that  when  a  vehicle  is  travel- 
ling round  a  curve  the  outer  wheel  may 
revolve  more  rapidly  than  the  inner  wheel, 
and  circumferential  slipping  be  avoided. 
Fixing  both  wheels  firmly  on  the  axle  no 
doubt  simplifies  carriage  and  engine  build- 
ing, and  no  great  company  has  as  yet  used 
wheels  loose  en  the  axle  except  experi- 
mentally." The  present  system  is  no  doubt 
not  the  best  theoretical  method  of  getting 
round  a  curve;  but,  as  Mr.  Barry  says  the 
loose  By  stem  has  been  tried  experunentally, 
it  is  a  pity  he  did  not  give  the  results  and 
the  reasons  why  it  is  not  adopted.  There 
is  great  strain  on  the  axles  and  wheels,  and 
a  large  amount  of  destructive  rubbing 
between  the  rails  and  the  wheel  tiros ;  but 
the  fact  that  the  loose-wheel  system  has  not 
been  adopted  may  be  taken  as  a  tolerably 
sure  indication  that  in  this  case  the  prevail- 
ing practice,  all  things  considered,  is  the  best. 
The  remedy  can  be  found  in  another  way  by 
reducing  the  weight  on  any  given  pair  of 
wheels  as  much  as  possible,  and  by  making 
the  rails  with  heads  as  hard  as  is  consistent 
with  the  requisite  amount  of  tensile 
strength.  Of  fastenings  for  securing  the 
rails  or  chairs  to  the  sleepers  there  are  seve- 
ral varieties,  the  most  useful  being  for 
chairs,  the  bolt  and  trenail,  and  the  fang- 
bolt.  The  former  consists  of  a  hollow  tre- 
nail of  compressed  wood,  which  is  driven 
into  a  hole  bored  in  the  sleeper,  and  then  a 
bolt  which  fits  it  tightly  is  driven  down  into 
it,  the  head  of  the  bolt  holding  the  chair, 
while  the  elasticity  of  the  sleeper  and  the 
trenail  retains  the  bolt  firmly  in  its  place. 
The  fang-bolt  is,  perhaps,  the  beat  fasten- 
ing. It  consists  of  a  boh  threaded  at  the 
end,  which  sorews  into  a  wide  triangular 
nut  having  sharp  points,  which  bed  into  the 
under  surface  of  the  sleeper.  This  bolt  is 
suitable  for  either  chairs  or  fiat-bottomed 
rails,  and,  as  the  nut  cannot  torn  and  the 
elasticity  of  the  wood  holds  the  bolt  tightly, 
it  is  perhaps  the  most  thoroughly  secure  of 
all  the  fastenings.  For  flat-bottomed  rails 
"  dogs" — spikes  with  heads  that  project  on 
one  side — and  wood  sorews  are  often  used, 
and  when  the  sleepers  are  of  hard  wood  it 
is  possible  that  the  sorews  are  as  good  as 
any  fastenings.  The  chapter  on  points  and 
crossings  renders  the  construction  of  those 
important  parts  of  the  permanent  way  clear 
to  the  general  reader.  We  have  here  a  dia- 
gram showing  how  a  train  can  be  "  split  " 
by  the  shifting  of  the  points,  engravings 
showing  the  proper  positions  of  guard  rails 
for  the  different  crossings,  of  the  various 
forms  of  stock  and  point  rails,  of  the  appli- 
ances for  shifting  the  points,  and  of  other 
details  connected  with  these  critical  por- 
tions of  the  permanent  way.  On  the  sub- 
ject of  facing  points  we  find  Mr.  Barry 
saying  that  "  any  want  of  accuracy  in 
adjustment  is  most  serious,  as  by  merely 
moving  the  points  2in.  one  way  or  the  other 
the  direction  of  a  train  can  be  altered,"  to 
destruction  or  safety.  If  the  points  are 
noved  dnring  the  passage  of  a  train  one 
art  may  go  on  one  line  and  one  on  the 
ther.     The  inherent  defects  of  facing 


points  are  well  known  to  all  railway  men, 
and  every  endeavour  is  made  to  dispense 
with  them  or  to  make  them  a->  secure  as 
possible  on  main  lines  over  which  trains  run 
at  high  speed.  The  thinness  of  the  points 
and  of  the  tongues  of  the  crossings  tends 
to  their  speedy  damage  and  destruction, 
and  accordingly  strong  forgings  of  steel  are 
used  for  the  crossing  tongues  ;  and  these, 
again,  are  occasionally  so  made  that  the 
flange  of  the  wheel  runs  on  the  bottom  of 
the  groove,  or  bears  on  it  to  such  an  extent 
that  the  thinner  part  of  the  point  of  the 
tongue  is  relieved  from  much  of  the  wear 
and  tear.  These,  however,  are  technical 
details,  for  descriptions  of  which  wc  must 
refer  the  reader  to  the  book  itself.  In  this 
age  of  railway  travelling  it  should  be  widely 
read,  because,  if  the  public  once  appreciate 
the  difficulties  of  the  task  set  before  railway 
engineers  they  will  probably  be  less  hasty 
in  blaming  the  railway  officials  for  the  delay 
which  alight  breakages  and  derangements 
often  occasion.  It  may  be  safely  asserted 
that  whatever  blame  attaches  to  the  railway 
authorities  for  the  non-adoption  of  improved 
appliances  rests  rather  with  the  directors 
than  with  the  engineers ;  and  a  perusal  of 
Mr.  Barry's  book  will  convince  even  the 
most  cursory  reader  that  there  is  more  in  a 
railway  than  he  thought.  We  must,  how- 
ever, leave  a  notice  of  the  remaining  portion 
of  the  work  to  a  future  occasion. 


A1 


A  NEW  TYPE-COMPOSING  MACHINE. 

N  entirely  novel  type-composing  machine 
has  been  recently  patented  in  the 
United  States,  which,  iudging  from  the 
accounts  already  published  concerning  its 
doings,  bids  fair  to  beat  its  competitors 
out  of  the  field,  if  it  does  not  supersede 
hand- work.  There  are  several  machines  in 
the  market  now  which  can  compose  type 
readily  enough,  and  with  great  speed — the 
most  notable  perhaps  being  Mackie's,  which 
has  stood  the  practical  test  for  some  years ; 
but  nearly  all  our  present  machines  have 
one  or  more  vital  defects.  Imprimis  they 
are  too  costly,  or  if  comparatively  low- 
priced  fail  to  work  quite  so  regularly  as 
might  be  desired.  It  they  compose  well, 
they  cannot  distribute,  and  in  some  cases 
require  BpeciaUv-prepared  copy.  The  dis- 
tributing difficulty  was  overcome  by  adapt* 
ing  the  type  itself  to  the  machine,  but  then 
another  presented  itself  in  the  costliness  of 
the  type,  which,  moreover,  wore  out  very 
quickly.  The  attempt  was  made  to  construct 
type- casting  apparatus  which  should  render 
it  cheaper  to  melt  down  than  to  distribute 
the  type  which  had  been  used,  and  to  a 
certain  extent  success  attended  the  efforts 
of  the  inventors  to  hit  upon  a  quick  and 
easy  method  of  recasting  type.  There  is, 
of  course,  the  inevitable  waste  of  metal, 
which,  however,  has  been  reduced  to  a 
minimum,  and  it  is,  wo  believe,  now  prac- 
tically as  economical  to  melt  down  and 
recast  the  type  as  to  distribute  it  and  to 
rccompo8e  it.  at  least  by  machinery.  But 
after  all,  when  the  first  cost  of  the  ap- 
paratus is  considered,  together  with  the 
depreciation  from  wear  and  tear,  and  the 
cost  of  the  type,  whether  used  over  and 
over  again,  or  melted  and  recast  after  each 
setting,  it  is  discovered  that  although  there 
is  undoubtedly  an  economy  in  time,  there 
is  scarcely  any  in  a  financial  sense.  Thus, 
while  a  machine  can  compose  more  than  an 
uncertain  number  of  compositors  in  a  given 
time,  it  does  so  only  by  an  almost  equal 
expenditure  of  money,  and  at  the  same 
time  is  only  adapted  for  one  kind  of  work — 
that  is,  columns  or  pages  of  one  kind  of 
type.  Acting  apparently  on  the  idea  dimly 
shadowed  out  above,  a  Mr.  Westcott  boldly 
determined  to  travel  on  quite  a  different 
line  to  the  previous  inventors  of  composing 
machines,  and  while  in  this  country  we 
were  endeavouring  to  recast  as  quickly  and 


cheaply  as  we  could  distribute,  he  was 
planning  a  machine  which  should  compose 
types  by  casting  them  as  they  were  wanted, 
and  by  that  means  avoid  many  of  the 
obstacles  which  have  hitherto  prevented 
the  introduction  of  composing  machines. 

The  apparatus  consists,  it  is  said,  of  an 
iron  cylinder  with  a  bank  of  keys  on  top, 
while  behind  and  almost  hidden  is  a  small 
tank  of  metal  kept  in  a  molten  state  by 
gas  burners  beneath.    On  working  the  keys 
in  the  required  order  of  the  letters  a  con- 
tinuous bne  of  type  is  pushed  out  from  the 
apparatus,  which  merely  requires  breaking 
up  into  lines  of  proper  length  and  making 
up  into  pages  or  columns.   It  is  stated  that 
the  machine  oasts  and  dresses  the  type, 
making  it  in  all  respects  equal  to  that  at 
present  cast  by  machine,  and  it  will  be 
obvious  that  by  boldly  attempting  to  cast 
and  set  at  the  same  time  we  at  ones 
get  rid  of   the  mere  serious  obstacle* 
which  have  hitherto  prevented  the  introduc- 
tion of  mere  type-composing  machines. 
Wear  and  tear  of  type  is  eliminated,  because 
the  type  is  always  new;  the  distributing 
apparatus  is  dispensed  with,  and  we  have 
only  the  ooat  of  one  skilled  hand,  the  per- 
centage on  the  capital  sunk,  and  allowance 
for  depreciation  to  put  on  the  expense  side 
of  the  comparative  account — for  the  watts 
of  metal  is  probably  not  more  than  occurs 
now  in  the  beat  regulated  printing  offices. 
On  the  other  hand,  the  type  being  always 
new,  the  impression  obtained  is  superior  to 
that  which  prevails  even  amongst  our  best 
printed  papers ;  and,  as  to  speed,  though 
the  new  machine  is  decidedly  slower  than 
Mackie's,  Kastenbein's.  or  Fraser'e,  it  does 
not  require  so  much  skilled  or  other  labour. 
It  is  stated  that  the  machine  is  capable  of 
casting  and  setting  16,000  "  ens  "  a  day— 
"  ens  "  being  a  technical  term  for  types.  In 
practice  16,000  ens  would  be  more  or  leas 
than  16,000  types,  according  to  the  charac- 
ter, whether  broad  or  narrow-faced.  An 
average  compositor  can  set  2,000  types  an 
hour,  but  what  with  distributing  aud  cor- 
recting he  would  merely  "  clear  his  time"— 
i.e.,  set  1,000  ens  in  an  hour.   Assuming  s 
day  to  mean  .10  working  hours,  it  will  be 
seen  that  the  machine  will  beat  the  hand 
by  6,000  letters,  although  a  deduction  mutt 
be  made  from  this  for  correction,  as  mis- 
takes will  be  made  by  the  manipulator  of 
the  machine  as  well  as  by  the  compositor. 
But  that  is  the  only  deduction,  as  the  16,000 
types  are  calculated  as  spaced  out  into 
lines.   To  reduce  the  statement  to  simple 
figures,  the  machine  will  set  type  at  the  rate 
of  2,600  an  hour  against  the  compositor's 
2,000— with  these  advantages,  that  it  melta 
the  used  type  down  instead  of  occupying 
time  in  distributing  it  into  oases,  and  that 
it  partially  eliminates  the,  coat  of  the  type, 
which,  of  course,  oomes  into  the  first  cost  of 
the  machine,  which  is  said  to  be  about 
£120.   It  will  also  be  obvious  that  it  die- 
penses  with  the  usual  paraphernalia  of  a 
printing  office — cases,  frames,  &c. 
machines  are,  we  believe,  made  to  cast  any 
ordinary  sixe  of  type  as  used  in  the  text  of 
books  or  newspapers,  being  capable  of  alte- 
ration witbin  certain  limits ;  but  it  remain* 
to  be  seen  whether  in  praotioe  they  can  be 
worked  economically  as  against  hand  labour. 
At  all  events  it  must  be  said  that  the  prin- 
ciple on  which  they  are  constructed  is  the 
one  that  promises  the  greatest  measure  o» 
success. 


THE  USE  OF  WIRE  GAUZE  IH 
TEACHING  ELECTRICITY. 

Fa  recent  number  of  Poggeadorf' 
Annakn,  M.  Holtz  calls  attention 
the  usefulness  of  wire  gauze  as  a  conttnc  • 
ing  and,  at  the  same  time,  t^'P^fJ, 
surface,  in  making  experiments  designee 
prove  that  electricity  collects  onlv  on  Jj* 
surface  of  conducting  bodic or **■■» 
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interior  of  closed  conducting  surfaces  there 
ii  no  electrostatic  action. 

Apart  from  Faraday's  well-known  ex- 
periments, which  are  little  suited  for 
schools,  the  proposition  can  be  proved  ex 
penmen  tally  pnfy  in  an  indirect  way.  You 
electrify,  e.g.,  a  ball,  inclose  this  in  a  second 
one  consisting  of  two  halves,  each  with  an 
insulating  handle,  then  separate  the  balls 

r"n,  and  show  with  an  electroscope  that 
electricity  of  the  first  has  passed  on  to 
the  second.  The  first,  however,  will  seldom 
be  found  quite  unelectric,  for  in  the  act  of 
separation  a  return  movement  may  easily 
occur.  Or  again,  you  electrify  a  large 
flexible  metallic  surface  which,  with  an  in- 
sulating arrangement,  can  be  easily  rolled 
up  and  show,  with  an  electroscope,  that 
the  density  of  the  charge  increases  in  pro- 
portion as  the  surface  is  diminished; 
whence  is  inferred  that  the  inner  rolled  part 
has  lost  its  charge  as  quickly.  Or,  finally, 
you  place  a  proof -plane  first  on  the  outer, 
then  on  the  inner  side  of  a  mostly  closed 
surface  which  has  been  electrified,  show 
with  an  electroscope  that  it  takes  a  charge 
only  in  the  former  case.  Still,  it  will  hardly 
be  quite  unelectric  even  in  the  second  case, 
because  the  surface  is  not  quite  closed,  and 
in  bringing  the  proof-plane  out  a  slight 
equilibration  may  occur. 

A  much  better  plan,  M.  Holtz  considers, 
is  to  employ  a  piece  of  wire  gauze  in  the 
form  of  a  bell.  At  its  top  part  is  an  insu- 
lating handle,  or  a  silk  cord  is  pas  ed 
through  for  suspension.  A  large  metallic 
hollow  disc  (e.g.,  the  cover  of  an  electro- 
phorus  with  the  handle  downwards,  or 
without  the  handle),  is  fixed  on  an  insu- 
lating stand,  which,  if  possible,  is  so  placed 
that  the  disc-edge  can  oe  brought  directly 
into  contact  with  the  conductor  of  an 
electric  machine  or  the  discharging  rod  of 
a  Holts  machine.  On  the  disc  you  place  a 
small  electrometer — two  pith  balls  sus- 

§ ended  from  a  wooden  support.  If,  now, 
le  wire-gauze  bell  be  placed  over  this 
arrangement,  the  machine  set  in  action  and 
the  other  pole  connected  to  earth,  the  balls 
will  not  show  the  least  motion,  even  when 
disc  is  discharged  by  drawing  sparks  ;  they 
will,  however,  diverge  widely  as  soon  as  the 
bell  is  partly  or  wholly  raised. 

And  as  there  is  no  action  on  an  unelectric 
body,  neither  is  there  any  such  on  an  electric 
one,  if  this  do  not  gradually  lose  its  electri- 
city to  the  neighbouring  metal.  This  may 
be  shown  by  first  inclosing  the  little  elec- 
trometer in  an  electrified  glass  case,  and 
then  putting  the  bell  of  wire  gauze  over 
the  whole. 

If,  instead  of  the  electrometer,  a  wax 
candle  be  placed  on  the  disc,  the  influence 
of  the  bell  becomes  also  apparent.  The 
flame  barns  quietly  so  long  as  the  bell 
covers  it,  whereas  it  flickers  violently  when 
the  bell  is  removed.  It  might  be  inter- 
esting, M.  Holtz  says,  to  experiment  with 
wire  gauze  in  other  ways — e.g.,  to  try 
the  influence  of  different  sizes  of  mesh  in 
the  wire  gauze.  In  the  kind  he  used  (2mm. 
size  of  mesh)  the  gauze  acts  as  a  full  sur- 
face, but  it  is  probable  that,  with  gradual 
enlargement,  a  point  would  be  reached  at 
which  a  different  action  would  reveal  itself. 

Wire  gauze,  again,  being  a  conducting* 
and  at  the  same  time  transparent  substance* 
enables  us,  under  certain  conditions,  to 
separate  the  motion  of  electricity  from  the 
motion  of  material  parts.  It  is  a  filter,  or 
sieve,  holding  back  electricity,  while  it 
allows  the  passage  of  gaseous,  liquid,  or 
dust-like  matters  moved  by  the  electricity. 

This  filtering  action  may  be]  observed  with 
the  first  arrangement  described  above,  if  a 
point  connected  to  earth  be  brought  towards 
the  electrified  bell.  For,  from  sharp  objects 
there  is,  besides  electro- motion,  a  strong 
motion  of  material  particles.   The  pith 


balls,  then,  no  longer  remain  stilly  but  are 
driven  in  the  opposite  direction ;  likewise  a 
flame,  which  can  in  this  way  be  easily 
extinguished.  That  this  is  not  electric 
action  appears  from  the  fact  that  the  little 
balls  move,  indeed,  but  do  not  diverge; 
further,  that  neither  balls  nor  flame  ore 
attracted,  but  always  repelled.  It  can  also 
be  shown  by  the  following  experiment : — If 
a  little  dish,  filled  with  oil  of  turpentine, 
with  a  pith  ball  floating  in  it,  be  placed  under 
the  bell,  the  ball  moves  away  on  bringing 
the  point  near.  But  it  will  move  just  in 
the  same  way,  and  as  quickly,  if  the  liquid 
insulator  be  exchanged  for  water ;  whereas, 
the  action,  if  it  were  electric,  ought  to  be 
quite  different,  according  to  the  conducting 
nature  of  the  surrounding  medium. 

Various  other  experiments  of  the  same 
class  will  doubtless  suggest  themselves  to 
the 


ASTRONOMICAL  VOTES  FOB  JUKE. 

The  Sun. 

ATS  a.m.  on  June  21st  the  Sun  is  said  techni- 
cally  to  enter  Canoer  (he  will  be  really  to 
the  N.  W .  of  tj  Geminorum),  and  Summer  is  then 
supposed  to  commence.  About  this  time  his 
declination  changes  so  slowly  as  to  make  it  a 
very  favourable  one  for  the  determination  of 
the  Meridian  by  the  old  method  of  equal 
altitudes.  The  absence  of  any  real  night, 
owing  to  the  persistence  of  twilight  from 
sunset  to  sunrise  (to  which  we  referred  last 
month  as  then  commencing)  continues  through 
the  whole  of  June.  The  most  remarkable  and 
abnormal  absence  of  any  indications  of  Solar 
activity  still  continues. 
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The  Moon 

Will  be  Full  on  June  6th  at  371  minutes  after 
midnight,  and  enter  her  Last  Quarter  at 
3h.  14  5m.  a.m.  on  the  15th.  She  will  be  New 
at  10a.  168m.  on  the  night  of  the  21st ;  and 
as  her  Perigee  occurs  only  some  5  or  6  hours 
later,  high  tides  may  now  be  looked  for.  She 
enters  her  First  Quarter  at  3h.  13  9m.  in  the 
afternoon  of  the  28th. 


Day  of 
Month. 

Moon's  Age 
at  Noon. 

Souths. 

Days. 

h.  m. 

1 

8-9 

8   2-9  p.m. 

6 

13-9 

11  64  9  „ 

11 

18-9 

3  15-9  a.m. 

16 

23-9 

6  52-3  „ 

21 

289 

11  32  5  „ 

26 

40 

4  31-4  p.m. 

At  3  a.m.  on  June  16  Libration  will  bring 
additional  surface  into  view  in  the  N.L. 
quadrant  of  the  Moon's  disc;  while  on  the 
28th,  at  7  a.m.,  the  same  cause  will  operate  in 
rendering  more  of  her  N.W.  quadrant  visible. 
She  will  be  in  conjunction  with  Jupiter  at 
8  a.m.  on  the  5th ;  with  Saturn  at  8  p.m.  on  the 
13th;  with  Mercury  at  10  a.m.  on  the  21st; 
with  Mars  at  Midnight  on  the  22nd;  and, 
lastly,  with  Venus  at  7  p.m.  on  the  23rd. 
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Mercury 

Is  an  Evening  Star  (i.e.,  to  the  E.  of  the  Sun 
up  to  2  a.m.  on  the  16th,  when  he  comes  into 
inferior  conjunction  with  the  Sun.  As  he 
presents  an  angular  diameter  of  some  10"  or 
11"  at  the  beginning  of  the  month,  has  great 
North  declination,  and  does  not  set  until 
between  9  and  10  o'clock  at  night,  he  may  still 
be  very  well  observed.  His  approach  to  the 
Sun,  however,  is  very  rapid,  and  after  the  first 
week  in  Jane  he  can  scarcely  be  fairly  seen 
under  ordinary  conditions. 


n 


1 

6 
11 
16 
21 


Bight 
Ascension. 


h.  m. 
5  58  2 

5  67-7 

6  60-1 
5  38-6 

5  28-0 

6  22-4 


Declination 
North. 


23  38^-8 
22  18  5 
20  531 
19  37  3 
18  47  8 
18  35  9 


Souths. 


h.  m. 

1  16-7  p.m. 
0  56-5  ,» 
0  29  3  „ 

11  58-3  a.m. 

11  28  0 

11   2-8  „ 


A  path  which  will  carry  the  planet  back  from 
the  confines  of  Gemini  across  a  portion  of 
Taurus. 

Vsnua 

Is  an  Evening  Star  daring  the  whole  of  June, 
and  is  now  by  far  the  most  striking  object  in 
the  sky .  She  attains  her  greatest  brilliancy  at 
6  a.m.  on  the  7th.  We  said  on  p.  163  that 
towards  the  end  of  last  month  she  might  be 
detected  in  the,bright  sunshine  by  any  one  who 
knew  precisely  where  to  look  for  her ;  and  we 
may  now  add  that  about  the  time  of  her 
greatest  brilliancy  she  has  been  observed  to 
cast  a  perceptible  shadow  upon  a  white 
surface.  It  may  then  interest  the  student  to 
experiment  on  this  as  soon  as  it  is  dark  enough, 
using  a  pencil  or  some  similar  object  to  cast 
the  shadow,  and  a  sheet  of  note-paper  to 
receive  it.  She  is  now  a  very  beautiful  tele- 
scopic object.  In  the  middle  of  June  she 
presents  the  appearance  of  the  Moon  when  the 
latter  is  2  94  days  old ;  and  at  this  time  the 
diameter  of  Venus  subtends  an  angle  of  42" 
such  angle  increasing  to  62",  and  her  ores'- 
growing  finer andfinerattheendof  them 
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8  84 
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1-5 
40 
33 
1*8 
1*1 
4-5 


before  11  o'clock  at  night  at  the  beginning  of 
June,  and  about  9  p.m.  at  the  end  of  it.  His 
unfortunate  South  declination,  as  we  have 
more  than  once  had  occasion  recently  to  point 
out,  unfavourably  afloeta  the  observer  with  the 
telescope. 


h.  in. 
2  59  6  p.m. 

2  51-8  „ 

2  41-2  „ 

2  27  3  „ 

2    98  „ 

1  484  „ 


She  will  thus  travel  from  the  confines  of 
Gemini  through  a  barren  region  of  Cancer,  and 
becoming  Rtationary  at  8  p.m.  on  the  21st. 
subsequently  commence  a  retrograde  move- 
ment Sho  wiU  be  a  little  to  the  North  of 
■i*  Cancri  on  the  night  of  the  9th,  and  nearer 
still  to  it  the  next  evening.  This,  however, 
the  most  conspicuous  star  she  will  approach  is 
only  of  the  5  th  magnitude. 

Mars 

U  close  to  the  Sun,  and  invisible  for  all 
purposes  of  the  observer  with  the  telescope. 

The  Pour  Principal  Minor  Planets 
Must  now  be  looked  for  aa  soon  as  it  is  dark- 
enough,  as  they  (notably  Jitoo  and  Vesta)  are 
approaching  the  west. 

Cbees. 


14 

Bight 
Ascension. 

Declination 
North. 

Souths. 

h.  m. 

e  / 

h.  m. 

1 

IS  32  6 

18  4-4 

10  4S*6  p.m. 

6 

15  30  3 

17  57  0 

10  27  6  „ 

11 

15  281 

17  50  2 

10   5-8  ,. 

16 

16  26  2 

17  44-1 

9  44-2  „ 

21 

15  2  V4 

17  38-8 

9  22  8  „ 

26 

15  22  9 

17  34  4 

9    17  „ 

now  coming  into  view  again,  albeit  at  a  some- 
what  inconvenient  hoar.  The  marked  closing 
up  of  the  ring  will  at  once  strike  the  student 
who  has  not  observed  the  planet  for  sometime. 


The  path  indicated  oy  meiwvo  eiiU™u»uv. 
wholly  in  Libra,  in  a  somewhat  barren  part  of 
that  constoUation.  On  the  last  night  of  June 
Jupiter  will  be  rather  more  than  1  South  or 
the  4th  mag.  star  V  Librie,  but  this  is  the  only 
one  of  any  size  that  he  will  approach  during 
the  whole  month. 

Jupiter's  Satellites. 


Day  of 
Month. 


Satellite. 


Phenomenon. 


5>§  . 
as 

Right  1 
Lscension. 

>eclination 
South. 

Souths. 

9 
19 

29 

h.  m. 
14  17 
14  08 
14  22 

3  22'e 

4  141 

5  161 

h.  m. 
8  47  7  p.m. 
8   75  „ 
7  29-5  „; 

A  path  described  in  a  region  in  Virgo  abso- 
lutely destitute  of  Stars  visible  to  the  naked 
evo. 

Pallas. 
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Right 
Ascension. 

Declination 
North. 

Souths. 

9 
19 
29 

h.  m. 
13  37  0 
13  39  0 
13  43  1 

28  451 
22  52  4 

21  45-5 

h.  m. 
8  22  8  p.m. 
7  45-5 
7  10-3  „ 

Pallas  is  n  ^w  in  the  western  confines  of  Bootes, 
and  at  the  beginning  of  the  month  will  be 
found  about  3  J*  to  the  N.  and  a  little  to  the  E. 
of  that  beautiful  double  star  1  Bootis. 
Juno. 

•fl  o 

QS 

Right 
Ascension- 

Declination 
North. 

Souths. 

9 
19 

h.  m. 

12  145 

13  190 

6  10  3 
5  40  5 

h.  m. 
7   0  8  p.m. 
6  25  9  ,. 

The  planet  will  become  practically  invisible 
after  the  2oth,  so  our  short  ephemeris  only  ex- 
tends to  the  middle  of  the  month.   She  will  be 
in  the  same  low  power  field  of  view  as  the 
double  star  17  Virginis  on  the  13th. 

Vesta. 

a  0 
OS 

Right 
Ascension 

Declination 
Norifu. 

Souths! 

9 

19 
29 

 n 

h.  m. 
12  30*1 
'  12  37  4 
12  466 

6  19  3 
4  47-2 
3  6  9 

h.  m. 
7  162  p.m. 
6  441  m 
6  140  „ 

Vesta  thus  travels  through  that  barren  region 
to  tho  N.  of  7  Virginia. 

Jupiter 

Rises  in  tho  afternoon  daylight,  and  Souths, 
t  a  small  height  above  the  horizon, ft little 
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h.  m. 

2  40! 

9  16  ! 

9  18 

9  39 
11  29 
11  51 


Day  of 
Month. 

Right 
Ascension. 

Declination 
South. 

Souths. 

1 

6 

h.  m. 
22  40  5 
22  41  0 

10  6-8 
10  50 

h.  m. 

6    0  2  a.m. 
5  410  „ 

11 
16 
21 
26 

22  41-3 
22  41-5 
22  415 

10  4-3 
10  4-6 

6  217  . 
5   2*2  H 

10  67 

4  42  6  .. 

22  413 

10  7-8 

4  22  8  m 

So  that  he  will  remain  sensibly  stationaryin  a 
very  barren  region  in  Aquarius  to  the  S.w  -  ot 
X  in  that  constellation. 

Uranus, 

Southing  in  bright  sunshine  on  the  1st,  at 
4h.35m.  p.m.,  will  not  be  visible  until  after 
9  tj  m.,  and  even  that  only  at  the  beginning  of 
the  month.   On  this  account  the  subjoined 
ephemeris  only  extends  over  tho  first  seven 
days  of  June. 

!?§ 

Right 
Ascension. 

Declination 
North. 

Souths. 

1 

6 

h.  m. 
9  170 
9  17-7 

16  32-5 
16  291 

h.  m. 

4  35  0  p.m. 

4  16  0  ., 

9    8  58-4  „ 

11  32    0  „ 

12  26    0  „ 
2    4    0  a.m. 

11  585  p.m 
55    0  a.m. 
25    0  p.m. 
3  0,. 
9    0  „ 
11  30  50  5  „ 
11  33    0  ., 
1  14    0  a.m. 
1  15  14-5  „ 
1  46    0  „ 


8  21 
11  3 
8  14 
1  48 


0  p.m. 
165  „ 
0  „ 
0  a.m. 

11  48  27  6  p.m 

12  46  0  „ 
12  48    0  „ 

1  28  0  a.m. 
10  7  0  p.m. 
12  57  40  0  „ 

9  27    0  .. 


Henco  it  will  be  seen  tnav ,  u«  i»  ~ 
absolutely  void  region  of  the  sky.  on  the 
boundary  of  Cancer  and  Leo. 

Neptune 

Is  quite  invisible. 

Shooting  Stars 
Are  rarer  in  June  than  in  any  other  month  of 
the  year. 

Greenwich  Mean  Time  of  Southing  of  Nine 
of  the  Principal  Fixed  Stars  on  the  Night  of 
June  1.  1876. 
Star. 

rj  Ursse  Majoris 
Arcturus 
o  Librne 
a  Coronas 
/J1  Scorpii 
Antares 

Ophiuchi  ... 
a1  Horculis  ... 
a  Ophiuchi 


10  10 

10  17 
9  28 

11  53 

9  2 
9  52 

11  14 

12  4 
9  20  44-4 
9  10  0 

11  10  0 

12  39  0 
9  27  0 

10  8  0 
12    3  0 


Ec.  Eclipse.  Oc.  Occultation.  Tr.  Transit 
of  Satellite.  Sh.  Transit  of  Shadow.  D.  Dis- 
appearance. R.  Reappearance.  I.  Ingress. 
E  Egress.  The  printing  of  a  phenomenon  in 
italic*  indicates  that  its  visibiUty  iB  rendered 
doubtful,  either  by  the  brightness  of  the 
twilight  or  by  the  proximity  of  Jupiter  to  the 
horizon. 

Saturn, 

As  far  as  his  meridian  passage  is  concerned,  is 
a  Morning  Star;  but,  inasmuch  as  he  rises  at 
the  beginning  of  June  not  long  after  midnight, 
and  at  about  11  p.m.  at  the  end  of  it,  he  * 


Souths, 
h.  m.  a. 

8  59  59  01 

9  27  16  05 
10    1  1037 

10  47  28-21 

11  15  10-98 

11  38  41  95 

12  8  36  22 
12  25  4511 
12  45  52-84 


p.m. 


The  method  of  determining  the  Local  Mean 
Time  of  either  of  the  Stars  m  the ^bove  taj 
will  be  found  on  p.  60  of  Vol.  ^X"K^ 
that  of  finding  the  instant  of  ita  ■**»■■ 
passage  for  an?  other  night  in  June  on  p.  3*W 
of  Vol.  XXII. 


A  COMBINED  BEVEL,  SdUABE, 
PROTRACTOR,  Sue. 

JN  the  annexed  diagrams  wo  ^f.™^' 
1  other  oi  those  "  combined  tools  wm 
have  met  with  so  much  favour  m ^the  LniU* 
States.  It  is  the  invention  of  Mr.  W.  Asco  g 
of  BufWo.  New  York  State,  and  has  been^, 
cently  patented  in  this  country,  l  j  , 
contain^  a  bevel,  square,  protractor,  slope ^ 
spirit  level,  rule,  co mposs es.  ««*  andjB 
for  screwdriver,  awls,  and  similar  w°'8'f  thfi 
thus  a  useful  and  portable  moment  10 
amateur  carpenter,  joiner.  fcnck"*°%^t« 
cutter,  machinist,  &c.  Tho  »v«ition- 0  -  J 
in  fitting  the  wooden  or  metallic  e™  ^ 
bevel  with  a  moveable  tongue  having tne  ^ 
division  of  inches  and  fractions  of  BJS* >, 
face,  and  turning  on  a  stationary  piv  { 
upon  is  moveably  attached  a  protrwetor.«  ^ 
oi  ita  face  into  the  usual  degrees  ot  w ^ 
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with  »  single  line  or  mark  which  will  act  as  a 
sight  to  set  the  protractor  and  tongue  in  con- 
junction with  another  sight  let  into  the  stock 
in  a  suitable  position.  Within  the  smaller  side 
of  the  stock  is  a  spirit  bulb,  so  that  the  stock 
with  the  tongue  inclosed  can  be  used  as  a  spirit 
level,  or  in  conjunction  with  the  tongue  as  a 
slope  level.  The  tongue  is  pointed  and  a 
moveable  point  is  attached  to  the  end  of  the 
stock,  so  that  this  instrument  can  be  used  as  a 
pair  of  compasses  or  callipers  within  certain 
limits. 

Figure  1  is  a  perspective  elevation,  Fig.  2 
is  a  longitudinal  sectional  elevation,  Fig.  3  is  an 
end  view,  and  Fig.  4  is  a  portion  of  the  centre 
of  the  stock  in  longitudinal  section.  A  is  the 
stock  made  of  suitable  material  and  properly 
mounted  with  metal.  It  is  slotted  on  its 
upper  end  for  the  passage  of  a  tongue,  B,  and 
a  protractor,  E,  both  being  made  to  turn  upon 

Svot,  C ;  B  is  the  tongue  made  of  steel  and 
vided  on  its  sides  into  inches  and  fractions  of 
inches  or  any  desired  divisions.  One  end  of  B 
is  pointed  and  bevelled,  and  the  opposite  end 
is  provided  with  a  projection,  L,  having  a  line 
or  mark  to  serve  as  a  gauge  to  set  the  tongue, 
B;  £  is  a  protractor  consisting  of  a  circular 
disc  of  sheet  metal.  It  is  divided  into  the 
usual  degrees  of  a  circle,  and  turns  upon  pivot, 
C.  It  has  a  semicircular  slot  hole,  F,  concen- 
tric with  pivot,  C,  for  the  passage  of  a  thumb- 
screw. G,  by  means  of  which  it  can  be  securely 
attached  to  the  tongue,  B,  at  any  desired 


curely  fastened  to  the  stock  without  also  en- 
gaging the  tongue,  B,  which  in  turn  is  attached 
to  the  protractor,  E,  by  means  of  the  thumb- 
screw, O.  The  plate,  I,  is  let  into  the  recess, 
H,  and  can  be  adjusted  therein  laterally  to  set 
the  tonguo,  B,  correctly  when  the  instrument  is 
made,  or  when  by  accident  it  should  have  be- 
come displaced. 

The  application  of  the  instrument  as  a  bevel 
is  obvious,  and  need  not  be  described.  When  em- 
ployed aa  a  slope  level,  the  degree  of  inclina- 
tion is  ascertained  by  the  protractor,  E,  in  con- 
junction with  the  level,  N ;  Fig.  2  shows  the 
instrument  as  a  spirit  level,  the  tongue,  B, 
being  encased  by  the  stock,  A  (in  section),  a 
groove-therein  of  sufficient  depth  (Fig.  8)  ad- 
mitting the  tongue,  B.  The  latter  is  tapered 
and  pointed,  so  that  the  blade  can  be  used  as  a 
knife  to  sharpen  lead  pencils,  or  for  other  simi- 
lar purposes,  while  in  conjunction  with  the 
adjustable  point,  O,  the  device  forms  a  pair  of 
compasses  or  dividers, — the  point,  O,  being 
adjustable,  compensates  for  any  wear  of  the 
knife  edge  of  tongue,  B,  while  it  can  bo  reversed 
for  convenience  in  carrying  the  instrument  and 
for  protection  of  the  point,  O. 


MICROSCOPIC  OBJECTS.-H. 
How  to  Obtain,  Mount,  and  Observe. 
4.  A  COMMON  square  wooden  box,  such  as 
is  used  to  pack  dozens  of  wine,  had 
been  lying  for  a  couple  of  months  in  my  back 


position ;  H  is  a>  recess  in  stock,  A,  fitted  with  a 
plate,  I,  fastened  therein  by  a  screw  in  such  a 
manner  that  it  will  be  flush  with  the  face  and 
edge  of  the  protractor,  E.  Its  purpose  is  to 
serve  aa  ft  eight  to  adjust  the  protractor,  and 
it  is  therefore  provided  with  a  single  line  or  mark 
on  its  face ;  L  is  a  projection  of  the  tongue,  B, 
and  serves  the  purpose  of  adjusting  the  same 
to  any  desired  angle  by  means  of  the  protractor, 
E ;  N  is  a  spirit  bulb  let  into  the  edge  of  the 
stock,  A  ;  0  is  a.  compass  point  sliding  tightly 
into  a  dovetail  recess  in  the  stock,  A,  and  is 
secured  there  by  the  thumbscrew,  P ;  Figs.  3 
and  4  show  two  receptacles  in  the  stock,  A, 
dosed  by  hinged  covers,  8,  which  serve  to  in- 
close a  screwdriver,  awls,  or  other  similar  tools, 
or  a  lead  pencil,  which,  when  required,  are  in- 
serted into  a  socket,  V,  and  held  therein  by  the 
thumbscrew,  P  (Fig.  2). 

In  order  to  use  the  instalment  as  a  try  square 
or  as  a  plumb  level,  it  is  necessary  to  place  the 
protractor,  E,  in  the  position  shown  in  Fig.  1, 
so  that  the  90th  degree  of  the  protractor  will 
coincide  with  the  mark  on  the  plate,  I,  and  the 
mark  of  the  projection,  L,  with  the  nought  of 
the  said  protractor,  when  the  tongue  will  be 
correctly  set  at  right  angles  with  A,  and  may 
bo  held  there  by  the  thumbscrews,  O  and  K. 
The  thumbscrew,  K,  passes  through  the  stock, 
A,  and  engages  with  a  nut  let  loosely  into  a 
mortice,  so  that  the  protractor,  E,  can  be  se- 


yard.  On  turning  it  bottom  upwards,  one  day 
last  month,  I  was  agreeably  surprised  to  find 
several  tilver-ladies,  or  silver  fish  as  they  are 
sometimes  called,  rushing  about  on  the  freshly 
reversed  surface.  I  had  on  several  occasions 
attempted  to  procure  a  stock  of  these  elegant 
little  creatures  by  strewing  flour,  sugar,  &c, 
about  my  cupboard,  as  recommended  in  the 
books ;  but  had  never  been  rewarded  even  by 
the  sight  of  a  Single  one.  I  find,  however, 
that  one  may  almost  count  upon  catching  a  few, 
if  he  place  a  piece  of  deal  board  flat  on  any 
plot  of  rather  dry  ground,  with  a  brick  over  it 
to  keep  it  in  contact  with  the  soil.  In  a  week 
or  two,  on  lifting  the  board,  several  of  these 
insects  will  be  found  underneath.  They  should 
be  rapidly  and  delicately  swept  into  a  wine 
glass  with  a  feather,  avoiding  as  far  as  possible, 
to  remove  dirt  along  with  them.  The  scales 
of  these  insects,  as  most  of  my  readers  are  pro 
bably  aware,  have  long  been  used  as  test-objects 
for  the  efficiency  of  a  microscope. 

It  is  to  the  presence  of  these  scales  that  the 
silver-lady  (Lepisma  Baccharina)  owes  its  pecu- 
liar silvery  lustre,  from  which  it  has  obtained 
its  common  name.  These  scales  vary  in  size 
from  the  Tfo  to  the  B'B  of  an  inch,  consequently 
they  cannot  be  removed  by  hand ;  but  the  least 
friction  causes  them  to  come  off  in  large  quanti- 
ties. The  best  way  to  obtain  them  perfectly 
clean,  uninjured,  and  equally  distributed  over 


the  surface  of  a  glass  slide,  I  have  found  to  be 
the  following :  The  covering  glass  of  an  ordi- 
nary live  box  is  removed  from  its  sotting  and  a 
thin  covering  glass  (previously  well  cleaned) 
is  substituted  for  it.  A  live  Lepisma  is  then 
placed  in  the  live  box  and  the  cover  replaced, 
being  gradually  lowered  down  until  tho  insect 
is  slightly  inconvenienced  in  its  movements  by 
the  contact  of  the  covering  glass.  In  its 
struggles  to  escape  from  confinement  the  insect 
will  lose  many  of  its  scales,  which  will  adhere 
to  the  glass.  By  leaving  the  silver-lady  a 
longer  or  shorter  time  in  prison,  more  or  less 
scales  will  be  deposited.  While  this  is  going 
on  a  glass  slide  should  be  well  cleaned  and  a 
circlet  of  mixed  Brunswick  black  and  india- 
rubber  solution  struck  out  around  the  centre  by 
means  of  the  turntable,  in  Bize  corresponding 
to  the  covering  glass  used.  The  live  box  may 
now  be  opened,  the  lid  unscrewed,  and  the  thin 
glass  cover  removed  carefully  with  the  forceps. 
The  thin  glass  cover,  with  the  scales  adhering, 
is  now  to  be  placed  (scaly  side  downwards)  in 
the  centre  of  the  prepared  glass  slide,  to  which 
it  will  adhere  by  virtue  of  the  stickiness  of  the 
circlet  just  described.  Having  been  lightly 
pressed  down,  the  slide  should  be  put  aside  to 
allow  the  varnish  to  dry  thoroughly,  when  a 
second  ring,  embracing  the  covering  gloss  and 
extending  slightly  into  its  periphery,  should  be 
painted  around  it  to  secure  the  contents Afrom 
dust,  Ac. 

N.B.— It  is  absolutely  necessary,  in  order  to 
mount  dry  objects  of  this  description  in  a  satis- 
factory manner,  that  the  first  ring  of  varnish, 
which  is  described  before  the  covering  glass  is 
placed  over,  should  be  so  nearly  dry  as  to  be 
only  "  tacky ;"  otherwise,  on  applying  the  cover- 
ing glass,  it  spreads  about  into  the  interior  by 
capillary  attraction :  so  that,  if  it  does  not  en- 
tirely ruin  the  preparation,  it  renders  it  very 
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unsightly  and  wanting  in  that  "  finish  "  which 
marks  the  produce  of  a  careful  operator,  and 
which  conduces  so  much  to  satisfactory  ob- 
servation. Method  and  neatness  in  the  minu- 
tiae of  microscopic  study  are  more  necessary 
than  the  possession  of  costly  appliances. 

5.  Having  mounted  the  scales  of  our  Lepisma 
we  may  proceed  to  observe  them  under  the  i 
objective.  We  shall  find  the  majority  are  of 
an  oblong  form,  although  some  of  the  smaller 
ones  are  almost  cordate  in  shape.  The  surface 
will  be  seen  to  be  covered  with  what  appear  to 
be  longitudinal  and  divergent  striae.  (See  Fig. 
1.)  Under  a  low  power,  or  with  an  inferior 
glass  the  components  of  these  striae  are  not 
readily  made  out ;  but  a  good  J  will  readily  re- 
solve them  into  rows  of  minute  spiny  projec- 
tions, so  disposed  in  lines  parallel  to  the  mid 
ri">  of  the  scale  that  all  the  spines  to  the  right 
of  the  centre  point  to  the  right  at  an  angle  of 
45°,  while  those  to  the  left  have  an  equal  incli- 
nation to  the  left ;  and  it  is  this  disposition  of 
the  points  of  the  spines  that  gives  the  appear- 
ance of  diagonal  lines  under  a  low  power. 

Lardner,  speaking  of  these  scales,  says :  "The 
divergent  striae  are  very  slightly  curved,  the 
concavity  being  presented  downwards,  and  the 
longitudinal  ones  ought  to  appear  with  a  micro- 
scope to  stand  out  in  bold  relief,  like  the  ribs 
seen  on  certain  shells.  They  are  more  closely 
arranged  as  they  approach  the  lower  part  of 
the  scales,  and  become  more  prominent  as  they 
are  more  separated  in  proceeding  upwards. 
Although  the  Lepitma  is  usually  ranked  among 
the  test  objects,  it  must  be  observed  that  it  is 
one  of  the  lowest  order,  an  instrument  of  the 
most  moderate  efficiency  never  failing  to  render 
the  striae  tolerably  distinct. " 
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Aa  the  result  of  my  own  experience  I  find 
that  on  medium-sized  scales  a  fair  1-inch  ob- 
jective used  in  conjunction  with  an  A  eyepiece, 
and  giving  an  amplifying  power  of  about  50 
diameters,  will  show  the  longitudinal  stria? 
distinctly,  and  the  diagonal  stria)  at  glimpses, 
but  only  as  lines.  A  fair  half -inch  objective, 
giving  n  magnifying  power  of  about  120  diame- 
ters, will  bring  out  the  diagonal  striae  distinctly; 
the  lateral  spines  will  also  be  clearly  seen,  and 
on  sharply  moving  the  head  so  as  to  cause  the 
image  to  fall  on  another  portion  of  the  retina, 
the  central  spinas  will  be  seen  as  such,  even 
with  the  A  eyepiece;  while  an  average  J  inch 
objective  giving  an  amplification  of  about  250 
linear,  with  the  above  eyepiece,  suffices  to  bring 
out,  even  with  direct  transmitted  light,  the  com- 
ponent spines  of  the  striae.  Altogether,  as  the 
size  of  the  scales  is  so  variable,  the  value  of 
the  Lepisma  is  not  so  great  as  that  of  the  pro- 
boscis of  the  blow -fly,  which  presents  the  double 
advantage  (owing  to  its  thickness)  of  being  a 
test  of  penetration  as  well  as  definition  on  the 
part  of  the  objective.  M.  Q.  C. 


CONFERENCES  AT  THE  EXHIBITION 
OF  SCIENTIFIC  APPARATUS. 
A  T  the  commencement  of  the  series  of  eon- 
f erences  held  in  connection  with  the  Loan 
Collection  of  Scientific  Apparatus,  Viscount 
Sandon  delivered  the  introductory  address,  and 
then  Mr.  Spottiswoode,  as  president  of  the 
section,  delivered  the 

Address  fen  Physios, 
of  which  the  following  is  the  substance: — 

The  opening  of  this  Exhibition  may  prove 
an  epoch  in  the  science  of  Great  Britain.  We 
find  here  collected,  for  the  first  time,  within  the 
wnlls  of  one  building,  a  large  number  of  the 
most  remark  lble  instruments,  gathered  from 
all  parts  of  the  civilised  world,  and  from 
almost  every  period  of  scientific  research. 
These  instruments,  it  must  be  remembered, 
are  not  merely  masterpieces  of  constructive 
skill,  but  are  the  visible  expression  of  the 
penetrative  thought,  the  mechanical  equiva- 
lent of  the  intellectual  processes  of  the  great 
minds  whose  outcome  they  are. 

There  have  been  in  former  years,  both  in 
this  country  and  elsewhere,  exhibitions  in- 
cluding some  of  the  then  newest  inventions  of 
the  day ;  but  none  have  been  so  exclusively 
devoted  to  scientific  objects,  nor  any  so  exten- 
sive in  their  range  as  this.  To  mention  only  a 
few  among  the  many  foreign  institutions 
which  have  contributed  to  this  undertaking, 
we  are  especially  indebted  to  the  authorities  of 
the  Conservatoire  des  Arts  et  Metiers  of  Paris, 
the  Physical  Museum  of  Leyden,  the  Teyler 
Foundation  of  Haarlem,  the  Royal  Museum  of 
Berlin,  the  Physical  Observatory  of  St.  Peters- 
burg, the  Tribune  of  Florence,  and  the 
University  of  Borne. 

Among  those  in  our  own  country,  we  have 
to  thank  the  Eoyal  Society,  the  Boyal  Institu- 
tion, the  Ordnance  Survey,  the  Post  Office,  the 
Royal  Mint,  the  Kew  Observatory,  besides 
various  other  institutions  and  colleges,  which 
have  freely  contributed  their  quota. 

In  reviewing  the  series  of  ancient,  or  at  least 
now  dfeu<:ed  instruments,  one  thing  can  hardly 
fail  to  strike  the  attention  of  those  who  are 
accustomed  to  the  use  of  the  modern  forms. 
It  is  this— how  much  our  predecessors  managed 
to  achieve  with  the  limited  means  at  their  dis- 
posal. If  we  compare  the  magnificent  tele- 
scopes, the  exquisite  clockwork,  the  multipli- 
city of  optical  appliances,  now  to  be  found  in 
almost  every  private,  and  still  more  in  every 
public,  observatory,  with  those  of  two  centuries 
past ;  or,  agaiu,  if  we  look  at  the  instruments 
with  which  Arago  and  Brewster  made  their 
magnificent  discoveries  in  polarised  light,  in 
contrast  to  those  with  which  the  adjoining 
room  is  literally  teeming,  we  may  well  pause  to 
reflect  how  much  of  their  discoveries  was  due 
to  the  men  thcmsolves,  and  how  comparatively 
little  to  the  instruments  at  their  command. 

And  yet  we  must  not  measure  either  the  men 
or  their  results  by  this  standard  alone.  The 
character  of  the  problems  which  nature  pro- 
pounds, or  which  our  predecessors  leave  as  a 
legacy  to  our  generation,  varies  greatly  from 
time  to  time.  First,  we  have  some  great 
striking  question,  the  very  conception  and 


statement  of  which  demands  the  very  highest 
powers  of  the  human  mind— unless,  indeed, 
the  clear  and  distinct  statement  of  every 
problem  may  be  regarded  as  the  first  and  most 
important  step  towards  its  solution/  Next 
follow  the  first  outlines  of  the  solution  sketched 
in  bold  outline  by  some  master  hand ;  after- 
wards, the  careful  and  often  tedious  working 
out  of  the  details  of  the  problem,  the  numerical 
evaluation  of  the  constants  involved,  and  the 
reduction  of  all  the  quantities  to  strict  mea- 
surement. It  is  in  this  part  of  the  business 
that  the  more  elaborate  instruments  are  espe- 
cially required.  It  is  for  bringing  small  differ- 
ences to  actual  measurement,  for  detecting 
quantities  otherwise  inappreciable,  that  the 
complex  refinements  with  which  we  are  here 
surrounded  become  of  the  first  importance. 

And  this  loads  me  in  the  next  place  to  advert 
for  a  moment  to  the  advantages  which  may 
accrue  to  the  cultivators  of  science,  and 
through  them  to  the  nation  at  large,  from  a 
national  collection  of  scientific  apparatus. 
Through  the  liberality  of  our  foreign  neigh- 
bours, and  through  the  exertions  of  our  own 
countrymen,  we  have  here  a  magnificent  speci- 
men, an  almost  ideal  exemplar,  of  what  such  a  j 
collection  may  be.    By  bringing  together  in  I 
one  place,  and  by  rendering  accessible  to  men  ! 
of  science  generally,  the  instrumental  treasures  I 
already  accumulated,  and  constantly  accumu- 1 
lating,  we  should  not  only  portray  in,  as  it  j 
were,  living  colours  the  history  of  science,  we 
should  not  only  be  paying  just  tribute  to  the  j 
memory  of  the  great  men  who  have  gone  be-  | 
fore  us,  but  we  should  afford  opportunities  of  j 
reverting  to  old  lines  of  thought,  of  repeating 
with  the  identical  instruments  important  but 
half-forgotten  experiments,  of  weaving  to- 
gether  threads  of  scattered  researches,  which  | 
could  otherwise  be  taken  up  again  only  in  diffi-  i 
culty,  and  after  an  expenditure  of  much  and 
irretrievable  time.  ! 

Let  me  now  turn  for  a  moment  to  the  other 
side  of  the  picture.  If  ..the  collection  in  the 
midst  of  which  wo  are  'here  assembled  is  ah 
evidence  of  the  valuable  relics  which  still 
remain  to  us  of  the  great  men  who  have  passed 
away,  the  circumstances  under  which  some  of 
them  have  found  their  way  hither,  and  the 
vacant  places  due  to  the  absence  of  others,  are 
no  less  evidence  of  how  much  the  preservation 
of  such  objects  would  be  promoted  by  the 
establishment  of  a  museum  such  as  I  have  ven- 
tured to  suggest. 

To  put  the  suggestion  in  a  more  tangible 
form  I  would  venture  to  suggest  that,  in  the 
first  instance,  instruments  whose  immediate 
use  has  gone  by,  but  which  are  nevertheless  of 
historical  interest,  lent  either  by  public  depart- 
ments' or  by  private  individuals,  might  remain 
here  on  permanent  loan ;  further,  that  other 
instruments  as  they  pass  out  of  active  service 
— for  example,  from  the  Admiralty,  from  the 
Board  of  Trade,  from  the  Ordnance  Survey,  or 
from  the  other  departments — should  similarly 
find  a  place  in  this  museum.  In  such  a  cate- 
gory also  might  be  included  the  scientific  outfit 
of  the  Challenger,  and  of  the  Arctic  Expedi- 
tions, and  likewise  those  of  expeditions  for  the 
observations  of  the  Transit  of  Venus  or  of  solar 
eclipses.  To  these  might  be  added  apparatus 
purchased  for  special  investigations  through  the 
Parliamentary  grant  annually  administered  by 
the  Royal  Society.  And  further  if,  as  I  would 
suggest,  this  deposit  of  instruments  be  made 
without  alienation  of  ownership,  then  private 
societies  or  even  individuals  might  be  glad  to 
avail  themselves  of  such  a  depository  of  instru- 
ments not  actually  in  use. 

In  making  such  a  suggestion,  it  must  of 
course  be  assumed  that  the  custody  of  property 
so  valuable  in  itself,  and  so  delicate  in  its 
nature,  would  be  confided  to  a  curator 
thorougly  competent  for  such  a  charge,  but  I 
abstain  from  entering  prematurely  into  further 
details. 

The  addresses  arranged  for  the  day  were 
then  delivered  as  follows ; — Mr.  W.  Huggins, 
D.C.L.,  F.R.S.,  "On  the  present  state  of 
Spectroscopic  Research  relating  to  the  Stars 
and  Nebula?."  Mr.  Huggins  ?aid  he  had 
nothing  new  to  bring  forward,  but  he  gave  a 
brief  account  of  the  methods  employed.  Mr. 
Norman  Lockyer,  P.R.S.,  "On  Spectroscopic 
Research  in  Solar  and  Molecular  Physics."  The 
name  of  Captain  W .  de  W.  Abney,  R.E.,  was 


associated  with  Mr.  Lockyer  on  the  programme. 
The  address  referred  to  the  application  of 
photography  to  recording  observations  on  the 
spectrum.  After  describing  the  arrangements 
by  which  potographic  plates  are  used  to  receive 
impressions  instead  of  the  eye,  some  of  the 
results  obtained  were  referred  to.  A  portion 
of  the  lines  of  spectra  are  being  carefully 
mapped,  and,  as  there  seems  a  fair  prospect  of 
the  number  of  observers  being  increased,  there 
is  hope  that  our  knowledge  will  extend  at  a 
progressing  rate.  In  passing  from  a  solid  to 
a  gaseous  state  bodies  give  out  frequently  no 
less  than  five  dissimilar  spectra.  Here  is  indi- 
cated a  vast  field  for  future  research.  Professor 
Soret  described  "  a  spectroscope  with  fluore- 
scent eyepiece."  Mr.  H.  C.  Sorby,  F.R.S., 
spoke  on  the  original  form  of  spectrum  micro- 
scope, and  the  various  subsequent  improve- 
ments and  additional  apparatus.  The  address 
was  a  rapid  historical  summary,  and  the  spec- 
trum eyepiece  and  binocular  apparatus  designed 
and  exhibited  by  Mr.  Sorby  were  explained. 
Professor  Clifton,  F.R.S, spoke  of  interference 
and  instruments  for  the  measurements  of  opti- 
cal wave-lengths.  He  referred  rapidly  to  the 
successive  work  of  the  men  of  science  bearing 
on  the  subject  and  that  of  the  undulatory 
theory  rf  light,  and  described  the  apparatus  he 
has  5-s  proved  and  lent  to  the  collection.  Among 
the  c  '■  her  results  he  has  obtained,  he  quoted 
the  observations  on  the  wave-lengths  of  sodium 
light.  The  mean  of  observations  is  that  they 
are  '000589  millimetres.  After  an  adjournment 
for  lunch,  M.  Pictet  described  an  ice-freering 
apparatus  exhibited  in  the  collection,  ana 
explained  the  principle.  Professor  Sir  W. 
Thomson  spoke  at  considerable  length  on  tha 
principles  of  compass  correction  in  iron  ships. 
For  large  iron-plated  ships  he  recommended 
compasses  with  sm:ill  needles,  and  showed 
some  he  had  devised.  Captain  Evans,  the 
hydrographer  to  the  navy,  expressed  his  con- 
currence in  the  views  with  regard  to  small 
needles.  M.  Wart  maun,  of  Geneva,  described 
several  experiments  he  had  made  with 
radiometers,  and  did  not  concur  in  Mr.  Crookes* 
views. 

At  the  second  conference  Dr.  C.  W.  Siemens 
commenced  the  proceedings  with  the  following 
amongst  other  remarks. 

Address  in  Mechanics. 
In  the  Department  of  Applied  Science  we 
have  collected  here  apparatus  of  vast  historical 
interest,  including  the  original  steam  cylinder 
constructed  by  Papin  in  1690,  the  earliest 
at— m  -engines  by  Savery  and  by  James  Watt, 
the  famous  locomotive  engine  the  "  Rocket," 
by  which  George  Stephenson  achieved  his  early 
triumphs,  as  well  as  Bell's  original  marine 
engine,  and  a  variety  of  models  illustrative  of 
the  progress  of  hydraulic  engineering  and  of 
machinery  for  the  production  of  textile  fabrics. 
In  close  proximity  to  these  we  find  a  collection 
of  models  illustrative  of  the  remarkable  advance 
in  naval  architecture  which  distinguishes  the 
present  day. 

It  would  be  impossible  to  deny  the  intrinsio 
interest  attaching  to  such  a  collection  or  its 
intimate  connection  with  the  progress  of  pure 
science ;  for  how  could  science  have  progressed 
at  the  rate  evidenced  in  every  branch  of  this 
Exhibition,  but  for  the  great  power  given  to 
man  through  the  mechanical  inventions  just 
referred  to  ?  Yet  were  mechanical  science  at 
these  confer  en  oes  to  be  limited  to  the  objects 
exhibited  in  the  South  Gallery  (and  separated 
unfortunately  from  apparatus  representing 
physical  science  by  lengthy  corridors  filled  with 
objects  of  natural  history),  we  should  hardly 
find  material  worthy  to  occupy  the  time  set 
apart  for  us.  But,  thanks  to  the  progress  of 
opinion  in  recent  days,  the  barrier  between 
pure  and  applied  science  may  be  considered  as 
having  no  longer  any  existence  in  fact.  We 
see  around  practitioners,  from  whom  seats  of 
honour  in  the  great  academies  and  associations 
for  the  advancement  of  pure  science  are  not 
withheld,  and  men  who,  having  commenced 
i  with  the  cultivation  of  pure  science,  think  it  no 
j  longer  a  degradation  to  follow  up  its  applioa- 
I  tion  to  useful  ends. 

Measurement. 

Regarding  the  question  of  measurement,  this 
!  constitutes  perhaps  the  largest  and  most  varied 
!  subject  in  connection  with  the  present  Loan 
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Exhibition.  In  mechanical  science  accurate 
measurement  is  of  such  obrious  importance, 
that  no  argument  is  needed  to  recommend  the 
■abject  to  jour  careful  consideration.  But  it 
is  not  perhaps  as  generally  admitted  that  accu- 
rate measurement  occupies  a  very  important 
position  with  regard  to  science  itself,  and  that 
many  of  the  most  brilliant  discoveries  may  be 
traced  back  to  the  mechanical  art  of  mea- 
suring. In  support  of  this  view  I  may  here  quote 
some  pregnant  remarks  made  by  Sir  William 
Thomson  in  his  inaugural  address  delivered  in 
1871  to  the  members  of  the  British  Association, 
in  which  he  says  —  Accurate  and  minute 
measurement  seems  to  the  non-scientific  ima- 
gination a-  lees  lofty  and  dignified  work  than 
looking  for  something  new.  But  nearly  all  the 
grandest  discoveries  of  science  have  been  but 
the  rewards  of  accurate  measurement  and 
patient  kmg-continned  labour  in  the  minute 
lifting  of  numerical  results.  The  popular 
idea  of  Newton's  grand  discovery,  is  that  the 
theory  of  gravitation  flashed  upon  his  mind, 
and  so  the  discovery  was  made.  It  is  by  a 
long  train  of  mathematical  calculation,  founded 
on  results  accumulated  through  prodigious  toil 
of  practical  astronomers,  that  Newton  first 
demonstrated  the  forces  urging  the  planets 
towards  the  sun,  determined  the  magnitude  of 
those  forces,  and  discovered  that  a  force  follow- 
ing the  same  law  of  variation  with  distance 
urges  the  moon  towards  the  earth.  Then  first, 
we  may  suppose,  came  to  him  the  idea  of  the 
vniveraality  of  gravitation;  but  when  he  at- 
tempted to  compare  the  magnitude  of  the 
force  of  gravitation  of  a  heavy  body  of  equal 
mass  at  the  earth's  surface,  he  did  not  find  the 
agreement  which  the  law  he  was  discovering 
required.  Not  for  years  after  would  he  pub- 
lish hit  discovery  as  made.  It  was  recounted 
that,  being  present  at  a  meeting  of  the  Boyal 
Society,  he  heard  a  paper  read,  describing 
geodesic  measurement  by  Picard,  which  led  to 
a  serious  correction  of  the  previously  accepted 
estimate  of  the  earth's  radius.  This  was  what 
Newton  required;  he  went  home  with  the 
result,  and  commenced  his  calculations,  but 
felt  so  much  agitated,  that  he  handed  over  the 
arithmetical  work  to  a  friend ;  then  (and  not 
when,  sitting  in  a  garden  he  saw  an  apple  fall) 
did  he  ascertain  that  gravitation  keeps  the 
moon  in  her  orbit. 

"Faraday's  discovery  of  specific  inductive 
capacity,  which  inaugurated  the  new  philo- 
sophy, tending  to  discard  action  at  a  distance, 
was  the  result  of  minute  and  accurate  measure- 
ment of  electric  forces. 

"Joule's  discovery  of  thermo-dynamic  law, 
through  the  regions  of  electro-chemistry,  elec- 
tee-magnetism, and  elasticity  of  gases,  was 
based  on  a  delicacy  of  thermometry  which 
seemed  impossible  to  some  of  the  most  distin- 
guished ehemists  of  the  day. 

"Andrews's  discovery  of  the  continuity 
between  the  gaseous  and  liquid  states  was 
worked  out  by  many  years  of  laborious  and 
minute  measurement  of  phenomena  scarcely 
sensible  to  the  naked  eye." 

Here,  then,  we  have  a  very  full  recognition 
of  the  importance  of  accurate  measurement  by 
one  who  has  a  perfect  right  to  speak  authorita- 
tively on  such  a  subject.  It  may,  indeed,  be 
maintained  that  no  accurate  knowledge  of  any 
thing  or  any  law  in  nature  is  possible  unless 
we  possess  a  faculty  of  referring  our  results  to 
some  unit  of  measure,  and  that  it  might  truly 
be  said — to  know  is  to  measure. 

To  resort  to  a  homely  illustration  of  this  pro- 
position, let  us  suppose  a  traveller  in  the 
unknown  wilds  of  the  interior  of  Africa, 
observing  before  him  a  number  of  elevations  of 
the  ground,  not  differing  materially  from  one 
Mother  in  apparent  magnitude.  Without 
measuring  apparatus  the  traveller  could  form 
no  conclusion  regarding  the  geographical 
importance  of  those  visible  objects,  which 
might  be  mere  hillocks  at  a  moderate  distance, 
or  the  domes  of  an  elevated  mountain  range. 
In  stepping  his  base  line,  however,  and  mount- 
n>g  his  distance-measurer,  he  scon  ascertains 
ha i  distances,  and  observations  with  the  sextant 
»nd  compass  give  the  angles  of  elevation  and 
position  of  the  objects.  He  now  knows  that  a 
nughty  mountain  chain  stands  before  him, 
*mch  must  determine  the  direction  of  the 
watercourses  and  important  climatic  results. 
«  short,  through  measurement  he  has  achieved 


perhaps  an  important  addition  to  our  geogra- 
phical knowledge.  As  regards  modern  astro- 
nomy, this  may  almost  be  denned  as  the  art  of 
neasuring  very  distant  objects,  and  this  art 
has  progressed  proportionately  with  the  per- 
fection attained  in  the  telescopes  and  recording 
instruments  employed  in  its  pursuit. 

By  the  ancients  the  art  of  measuring  length 
and  volume  was  tolerably  well  understood; 
hence  their  relatively  extraordinary  advance  in 
architecture  and  the  plastic  arts.  We  hear 
also  of  powerful  mechanical  contrivances  which 
Archimedes  employed  for  lifting  and  hurling 
heavy  masses  ;  and  the  books  of  Euclid  consti- 
tute a  lasting  proof  of  their  power  of  grappling 
with  the  laws  regulating  the  proportion  of 
plane  and  linear  measurement.  But  with  all 
the  mental  and  mechanical  power  displayed  in 
those  works,  it  would  seem  strange  that  no 
attempt  should  have  been  made  on  the  part  of 
the  ancients  to  utilise  those  subtle  forces  in 
nature,  heat  and  electricity,  by  which  modern 
civilisation  has  been  distinguished,  were  it  not 
for  their  want  of  the  means  of  measuring  these 
forces. 

Hero  of  Alexandria  tells  us  that  the  power 
of  steam  was  known  to  the  Egyptians,  and  was 
employed  by  their  priesthood  to  work  such  pre- 
tended miracles  as  that  of  the  epontaneoas 
opening  of  the  doors  of  the  temple  whenever 
the  burnt  offering  was  accepted  by  the  gods,  or 
as  we  moderns  would  put  it,  whenever  the  heat 
generated  by  combustion  was  sufficient  to  pro- 
duce steam  in  the  hollow  body  of  the  altar,  and 
thus  force  water  into  buckets  whose  increasing 
weight,  in  descending,  caused  the  gates  in 
question  to  open. 

Unfortunately  for  them  the  Academia  del 
Cimento  of  Florence  had  not  yet  presented  the 
world  with  the  thermometer ;  nor  had  Torricelli 
shown  how  to  measure  elastic  pressures,  or 
there  would  at  any  rate  have  been  a  probability 
of  those  clear-headed  ancients  applying  the 
power  of  steam  for  preparing  and  transporting 
the  materials  which  they  used  i$  the  erection 
of  their  stupendous  monuments,  and  for  raising 
and  directing  the  water  used  in  their  elaborate 
works  of  irrigation. 

The  art  of  measuring  may  be  divided  into 
the  following  principal  groups : — 

First.  That  of  linear  measurement,  the 
measurement  of  area  within  a  plane,  and  of 
plane  angles  ?  comprising  geometry,  trigono- 
metry, surveying,  and  the  construction  of 
linear  measures,  distance  meters,  sextants  and 
plainimeters,  of  which  a  great  many  will  be 
found  within  this  building. 

The  second  group  includes  the  measures  of 
volume  or  the  cubical  contents  of  solids, 
liquids,  and  gases,  comprising  stereometric 
methods  of  measurement,  the  standard  measures 
for  liquids,  and  the  apparatus  for  measuring 
liquid  and  gaseous  bodies  flowing  through 
pipes,  such  as  gas  meters,  water  meters,  and 
spirit  meters.  m 

Another  method  of  measuring  matter  is  by 
its  attraction  towards  the  earth ;  or,  thirdly, 
the  measurement  of  weight,  represented  by  a 
great  variety  of  balances  of  ancient  and 
modern  com> traction.  These  may  be  divided 
into  beam  weighing  machines,  which  appear 
to  be  at  the  same  the  most  ancient  and  the 
most  accurate,  into  spring  balances  and  torsion 
balances.  The  accuracy  obtained  in  weighing 
is  truly  surprising,  when  we  see  that  a  mass 
of  one  ten-millionth  part  of  a  gramme  suffices 
to  turn  the  scale  of  a  well-constructed 
chemical  balance.  Perfect  weighing,  however, 
could  only  be  accomplished  in  a  vacuum,  and, 
in  accurate  weighing,  allowance  has  to  be 
made  for  the  weight  of  air  displaced  by  the 
object  under  consideration.  The  general  re- 
sult is  that  the  mass  of  light  substances  is 
really  greater  than  their  nominal  weight  im- 
plies, and  this  difference  between  true  and 
nominal  weight  must  vary  sensibly  with  vary- 
ing atmospheric  density. 

Weighing  in  a  denser  medium  than  atmo- 
speric  air — namely,  in  water — leads  us  fourthly 
to  the  measurement  of  specific  gravity  which 
was  originated  by  Archimedes  when  he  deter- 
mined the  composition  of  King  Hiero's  crown 
by  weighing  it  in  water  and  in  air. 

Among  measures  of  weight  may  be  noted 
a  balance  which  weighs  to  the  five-millionth 
part  of  the  body  weighed,  sent  by  Beckers 
Soub,  of  Botterdam;  another  from  Brussels 


weighing  to  within  a  fourteenth-millionth 
part  of  the  weight,  in  weighing  small  quanti- 
ties; a  balance  formerly  used  by  Dr. 
Priestley ;  and  Professor  Hennessy's  standards 
derived  from  the  earth's  polar  axis,  as  common 
to  all  terrestrial  meridians. 

Next  comes  fifthly,  the  measurement  of 
time,  which,  although  of  ancient  conception, 
has  been  reduced  to  mathematical  precision 
only  in  modern  times.  This  has  taken  place 
through  the  discovery  by  Galileo,  of  the 
pendulum,  and  its  application  by  Hay  gens  to 
time-pieces  in  the  seventeenth  century.  The 
most  interesting  exhibits  in  this  branch  of 
measurement  are,  from  an  historical  point  of 
view,  the  Italian,  German,  and  English  clocks 
of  the  seventeenth  century,  the  timekeeper 
which  was  twice  carried  out  by  Captain 
Cook,  first  in  1776,  and  which,  after  passing 
through  a  number  of  bands,  was  brought 
back  to  this  country  in  1843,  and  on  ancient 
striking  clock,  supposed  to  have  been  made  in 
1848 ;  it  has  the  verge  escapement,  which  is 
said  to  have  been  in  use  before  the  pendulum. 
The  methods  employed  in  modern  clocks  and 
watches  for  compensating  for  variation  of  the 
thermometer  and  barometer,  are  illustrated 
by  numerous  exhibits,  notably  the  astrono. 
mical  clock,  with  Sir  George  Airy's  compensa- 
tion. 

The  measurement  of  small  increments  of 
time  has  been  rendered  possible  only  in  our 
own  days  by  the  introduction  of  the  conical 
pendulum,  and  other  apparatus  of  uniform 
rotation,  which  alone  conveys  to  our  minds 
the  true  conception  of  the  continuity  of  time. 
Among  the  exhibits  belonging  to  this  class 
must  be  mentioned  Sh*  Charles  Wheatstone's 
rotating  mirror,  moved  by  a  constant  falling 
weight,  by  which  he  made  his  early  determina- 
tion of  the  velocity,  of  electricity  through  the 
metallic  conductors;  the  rotative  cylindrical 
mirror,  marked  by  successive  electrical  dis- 
charges, which  was  employed  by  Dr.  Werner 
Siemens,  in  1846,  to  measure  the  velocity  of 
projectiles,  and  has  been  lately  applied  by 
him  for  the  measurement  of  the  velocity  of 
the  electrical  current  itself,  and  the  chrono- 
metric  governor,  introduced  by  him  in  con- 
junction with  myself,  for  regulating  chrono- 
graphs, as  also  the  velocity  of  h  team-engines 
under  their  varying  loads  ;  Foucault's 
governor,  and  a  considerable  variety  involving 
similar  principles  of  action. 

Another  entity  which  presents  itself  for 
measurement  is,  sixthly,  that  of  velocity,  or 
distance  travelled  in  a  unit  of  time,  which 
may  either  be  uniform  or  one  influenced  by  a 
continuance  of  the  cause  of  motion,  resulting 
in  acceleration,  subject  to  laws  and  measure- 
ments applicable  both  in  relation  to  celestial 
and  terrestrial  bodies.  I  may  here  mention 
the  instruments  latterly  devised  for  measur- 
ing the  acceleration  of  a  cannon-ball  before 
and  after  leaving  the  mouth  of  the  gan.  of 
which  an  early  example  has  been  placed  within 
these  galleries.  Other  measures  of  velocity 
are  to  be  found  here,  ships'  logs,  current- 
meters,  and  anemometers. 

In  combining  the  ideas  of  weight  or  pres- 
sure with  space,  We  arrive  at  seventhly,  the 
conception  of  work,  the  unit  of  which  is  the 
foot-pound  orkilogrammetre,  and  which,  when 
combined  with  time,  leads  us  to  the  further 
conception  of  the  performance  of  duty,  the 
horse-power  as  defined  by  Watt.  The  machines 
for  the  measurement  of  work  exhibited,  are 
not  numerous,  but  are  interesting.  Among 
these  may  be  mentioned  Professor  Colladon's 
dynamometrical  apparatus  constructed  in 
1844 ;  Richards'  patent  steam-engine  indicator, 
an  improvement  on  Watf  a,  and  Mr.  G.  A. 
Hirn's  flexion  and  torsion  pandyn-imometers. 

Eighth.  The  Measurement  of  Electrical  Unite 
— of  electrical  capacity  of  potential  —  and 
Resistance,  forms  a  subject  of  vast  research, 
and  of  practical  importance,  6nch  as  few  men 
ure  capable  of  doing  justice  to.  It  may  be 
questioned,  indeed,  whether  electrical  mea- 
surement belongs  to  the  province  of  mechani- 
cal science,  involving,  as  it  does,  problems  in 
physical  science  of  the  highest  order  ;  but  it 
may  be  contended,  on  the  other  hand,  that  at 
least  one  branch  of  applied  science,  that  of 
telegraphy,  could  not  be  carried  on  without  its 
aid.  I  am  happy  to  say  that  this  branch  of 
the  general  subject  will  be  brought  before  you 
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by  my  eateemed  friend,  Sir  William  Thomson, 
than  whom  there  is  no  one  more  eminently 
qaalified  to  deal  with  it.  I  may,  therefore, 
pane  on  to  the  next  great  branch  of  our  general 
subject,  the  ninth :  Thermal  Measurement.— 
The  principal  instrument  here  employed  is  the 
thermometer,  based  in  its  construction,  either 
upon  the  difference  of  expansion  between  two 
solids  or  on  the  expansion  of  flaids  such  as 
mercury  or  alcohol— tho  common  thermometer 
—or  upon  gaseous  expansion— the  air  thermo- 
meter— or,  again,  it  may  be  based  upon  certain 
ohanges  of  electrical  resistance  which  solids 
and  liquids  experience  when  subjected  to 
various  intensities  of  heat.  With  reference  to 
these,  the  nir  thermometer  represents  most 
completely  the  molecular  action  of  matter, 
which  is  the  equivalent  of  the  expansibility. 
I  shall  not  speak  of  the  different  scales  that 
have  been  adopted  by  Reaumur,  Celsuis,  and 
Fahrenheit,  which  are  based  upon  no  natural 
laws  or  iero  points  in  nature,  and  which  are 
therefore  equally  objectionable  on  theoretical 
grounds.  Would  it  not  be  possible  to  substi- 
tute for  these  a  natural  thermometric  scale- 
one  commencing  from  the  absolute  sero,  of  the 
possible  existence  of  which  we  have  many  irre- 
futable proofs,  although  we  may  never  be  able 
to  reach  it  by  actual  experiment  P  A  scale 
commencing  in  numeration  from  this  hypothe- 
tical point  would  possess  tho  advantage  of 
being  in  unison  throughout  with  the  physical 
effects  due  to  the  nominal  degree,  and  would 
aid  us  in  appreciating  correctly  the  relative 
dynamical  value  of  any  two  degrees  of  heat 
which  could  be  named.  Such  a  scale  would 
also  fall  in  with  the  readings  of  an  electrical 
resistance  thermometer  or  pyrometer,  of 
which  a  specimen  has  been  added  to  this  col- 
lection by  myself. 

When  temperature  or  intensity  of  heat  is 
coapljd  with  mass  we  obtain  the  conception  of 
quantity  of  heat,  and  if  this  again  is  referred 
to  a  standard  material,  usually  water,  the  unit 
weight  of  each  being  taken,  we  obtain  what  is 
known  as  specific  heat.  The  standard  to  which 
measurements  of  quantity  of  heat  are  usually 
referred  U  the  heat  required  to  raise  a  pound 
of  water  one  degree  Fahrenheit,  or  the  cubic 
centimetre  of  water  one  degree  centigrade. 

The  most  interesting  exhibits  in  this  branch 
of  measurement  are,  from  an  historical  point 
of  view,  the  original  spirit  thermometer  of  the 
Florentinj  Academia  del  Cimento,  and  the 
photographs  of  old  thermometers  ;  the  original 
I*voisier  calorimeter  for  measuring  the  heat 
disengaged  in  combustion,  Wedgwood's  and 
Daniell'a  pyrometers. 

As  illustrating  modern  improvement  may  be 
instanced  a  long  brass -cased  therxometer 
showing  the  variation  in  the  readings  when 
the  bulb  and  when  the  whole  thermometer  is 
immersed,  a  thermometer  with  flat  bulb  to 
mprove  sensitiveness,  a  thermo-electric  alarum 
for  giving  notice  when  a  given  temperature  is 
reached,  an  instrument  for  measuring  the  tem- 
perature of  fusion  by  means  of  electric  contact 
invented  by  Professor  Himly,  Dr.  Andrews's 
apparatus  for  measuring  the  quantity  of  heat 
disengaged  in  combustion.  Dr.  Guthrie's  dia- 
oalornnoter  for  measuring  the  conductivity  of 
liquids  for  heat,  and  a  thermometric  tube  by 
Professor  Wartmann  for  determining  the  calo- 
rific capacities  of  different  liquids  by  the  pro- 
cess of  cooling. 

Finally,  Joule  has  taught  us  how  to  measure 
•be  unit  of  hoat  dynamically,  and  the  interest- 
ing apparatus  employed  by  him  from  time  to 
tame  in  the  various  stages  of  the  determination 
©r  this  moat  important  constant  in  applied 
mechanic*  are  to  be  found,  rightly  placed,  not 
among  thermometers  and  other  instruments 
placed  in  the  physical  sections,  but  among  the 
instruments  required  in  the  determination  of 
three  great  natural  standards— of  length,  time, 
•ad  mass,  and  their  combinations. 

Another  branch  of  the  general  subject  is  the 
Measurement  of  Light,  which  may  be  divided 
into  two  principal  sections— that  including  the 
measurement  of  the  wave-length  of  lights  of 
different  colours,  and  the  angle  of  polarisation, 
which  belong*  purely  and  entirely  to  physical 
science ;  and  the  measurement  of  the  intensity 
of  light  by  photometry,  which,  while  involving 
also  physical  problems  of  the  highest  order, 
has  an  important  bearing  also  upon  applied 
science.     The  principal  methods  that  have 


been  hitherto  omployed  in  photometry  are  by 
the  comparison  of  shadows,  that  of  Rumford 
and  Bouguer ;  by  employing  a  screen  of  paper 
with  a  grease-spot,  the  lights  to  be  compared 
being  so  adjusted  that  the  spot  does  not  differ 
m  appearance  from  the  rest  of  the  paper, 
Bunsen's  method ;  Ebler's,  by  determining  in 
combustion  the  amount  of  carbon  contained  in 
a  given  volume  of  a  gas  ;  and  the  one  lately 
introduced  by  Prof.  Adams  and  Dr.  Werner 
Siemens,  by  measuring  the  variation  in  the 
electrical  resistance  of  selenium,  under  varying 
intensities  of  light. 

Before  concluding.  I  wish  to  call  your  atten- 
tion to  two  moasuring  instruments  which  do 
not  fall  within  the  range  of  any  of  the  divi- 
sions before  indicated.  The  first  is  an  appa- 
ratus designed  chiefly  by  my  brother.  Dr. 
Werner  Siemens,  by  which  a  stream  composed 
of  alcohol  and  water,  mixed  in  any  proportion, 
is  measured  in  such  a  manner  that  one  train  of 
counter  wheels  records  the  volume  of  the  mixed 
liquid;  whilst  a  second  counter  gives  a  true 
record  of  the  amount  of  absolute  alcohol  con- 
tained  in  it.  The  principle  upon  which  this 
measuring  apparatus  acta  may  be  shortly  de- 
scribed thus.— Tho  volume  of  liquid  is  passed 
through  a  revolving  drum,  divided  into  three 
compartments  by  radial  divisions,  and  not  dis- 
similar in  appearance  to  an  ordinary  wet  gas- 
meter  ;  the  revolutions  of  this  drum  produco 
the  record  of  the  total  volume  of  passing  liquid. 
The  liquid  on  its  way  to  the  measuring  drum 
passes  through  a  receiver  containing  a  float  of 
thin  metal  filled  with  proof  spirit,  which  float 
is  partially  supported  by  means  of  a  carefully- 
adjusted  spring,  and  its  position  determines 
that  of  a  lever,  the  angular  position  of  which 
causes  the  alcohol  counter  to  rotate  more  or 
less  for  every  revolution  of  the  measuring  drum. 
Thus,  if  water  only  passes  through  the  appa- 
ratus the  lever  in  question  stands  at  its  lowest 
position,  when  the  rotative  motion  of  the  drum 
will  not  be  communicated  to  the  alcohol 
counter,  but  in  proportion  as  the  lever  ascends 
a  greater  proportion  of  the  motion  of  the 
drum  will  be  communicated  to  the  alcohol 
counter,  aud  this  motion  is  rendered  strictly 
proportionate  to  the  alcohol  contained  in  the 
liquid,  allowance  being  made  in  the  instrument 
for  the  change  of  volume  due  to  chemical 
affinity  between  the  two  liquids.  8everal 
thousand  instruments  of  this  description  are 
employed  by  the  Russian  Government  in  con- 
trolling the  production  of  spirits  in  that 
empire,  whereby  a  large  staff  of  officials  is 
saved,  and  a  perfectly  just  and  technically  un- 
objectionable method  is  established  for  levying 
the  excise  dues. 

Dr.  Siemens  then  described  his  bathometer, 
an  illustrated  account  of  which  we  gave  on  p.  87. 

Linear  Measurement. 
Sir  J.  Whitworth  read  a  paper  on  linear 
measurement,  in  which  he  compared  line  with 
end  measure  to  the  disadvantage  of  the  former 
mode  of  ascertaining  length.  In  illustration 
of  the  advance  made  in  accurate  measurement, 
he  said  that  fifty  years  ago  the  thousands  of 
spindles  in  a  cotton  factory  had  each  to  be 
separately  fitted  into  the  bolster  in  which  it 
worked.  At  the  present  timo  all  these  spindles 
are  made  to  gauge  and  are  interchangeable, 
The  foundation  of  accuracy  in  measurement 
is,  he  said,  the  production  of  the  true  plane, 
and  ho  exhibited  planes  such  as  are  produced 
in  the  workshops  of  his  company.  The  millionth 
measuring  machine  Sir  J.  Whitworth  did  not 
exhibit,  but  he  performed  a  sufficiently  striking 
experiment  on  one  of  his  gauges.  He  passed 
a  pencil  between  the  two  points.  Then  he 
advanced  one  of  these  two  points  a  little  nearer 
to  the  other,  just  one  twenty-thousandth  of 
an  inch.  The  breadth  of  the  pencil  was  thus 
ascertained  within  one  twenty-thousandth  of  an 
inch. 

In  the  course  of  the  discussion  which  fol- 
lowed, M.  Tresca  Bftid  they  wanted  t'j  ascertain 
thicknesses  equal  to  one-thirtieth  of  tho  thread 
of  a  cobweb. 

The  remarks  of  Sir  Joseph  Whitworth 
brought  up  Mr.  Chisholm,  the  Warden  of  the 
Standards,  who  said  the  question  whether  the 
measure  of  length  was  best  defined  by  the 
length  of  a  bar,  or  by  the  distance  between 
two  points  or  lines  marked  upon  it,  was  care- 
fully considered  by  the  Standards  Commission 


for  restoring  the  British  Standards  which  wen- 
destroyed  in  1834.   The  Parliamentary  Stan- 
dard  yard  then  destroyed  was  legalised  in  1824 
and  was  defined  by  two  dots  marked  upon  a 
brass  bar.    The  ancient  Prussian  Standard  of 
length  was  a  line  standard,  but  in  1838  an  end 
standard  was  substituted  for  it,  constructed  by 
Bessel,  who  gave  as  his  reasons  that  if  a 
flexible  bar  be  supported  on  two  points  the 
extreme  length  of  the  bar  from  the  centre  of 
one  end  to  the  centre  of  the  other  was  not 
sensibly  altered  by  its  flexure,  whilst  the  dis- 
tance between  two  points  or  lines  marked  upon 
the  upper  surface  might  be  sensibly  altered ; 
and  that  the  principle  of  end  measure  was  moru 
convenient  than  that  of  line  measure  for  the 
production  of  copies  or  comparisons.    As  to  the 
first  of  these  objections  the  Standards  Commis- 
sion remarked  in  their  report  that  Bessel  him. 
self  admitted  that  it  would  be  removed  if  the 
lines  were  engraved  on  surfaces  depressed  to 
the  middle  of  the  thickness  of  the  bar,  and 
they  stated,  moreover,  that  the  tendency  to  an 
apparent  alteration  of  the  length,  either  at 
the  surface  or  at  the  mid-depth  of  the  bar, 
might  be  obviated  by  proper  adjustment  of  the 
points  of  support,  and  still  more  surely  by 
floating  the  bar  in  quicksilver.    As  to  the 
second  point,  the  commission  considered  that 
line  measures  had  been  invariably  adopted  for 
measuring  geodetic  and  geodesic  lengths,  and 
they  decided  that  the  standard  measure  for 
length  Bhould  be  constructed  on  the  same 
principle.   Although  a  single  comparison  by 
end  measure  was  perhaps  more  accurate  than 
a  single  comparison  by  line  measure,  yet  there 
was  no  doubt  that  by  repeating  the  compari. 
sons  unquestionable  accuracy  might  be  given 
to  observations  of  line  measures.    There  could 
be  no  question  as  to  the  advantages  of  end 
measure  adopted  by  Sir  Joseph  Whitworth. 
with  definite  ends  constructed  as  true  planes 
normal  to  the  measuring  axis,  but  it  was  not 
so  well  adapted  to  a  standard  unit  of  length 
such  as  the  standard  yard,  from  which  secon- 
dary standards  of  multiples  and  parts  were  to 
be  derived.    There  were  at  present  in  exist- 
ence ten  standard  Egyptian  cubes,  the  mea- 
sures of  the  Pharaohs.   One  great  practical 
objection  to  an  end  measure  as  used  by  Sir 
Joseph  Whitworth  with  a  feeling  apparatus, 
was  the  alteration  of  length  by  variations  of 
temperature,  and  the  difficulty/if  not  impossi- 
bility, of  determining  accurately  the  extent  of 
this  influence.    From  experiments  that  had 
been  made  it  had  been  found  that  the  varia- 
tions of  length  by  one  degree  Fahrenheit  on 
different   metals,   38in.   long,   were   in  ten- 
thouRandths  of  an  inch — brass,  3"44;  bronze, 
3  41  ;  wrought  iron,  2  20:  cast  iron,  198;  cast 
steel,  2  07 ;  platinum,  171.   The  conclusion 
which  he  drew  from  all  these  considerations 
was,   that,   whilst   for  practical   use  where 
mechanical  accuracy  was  required,  end  standard 
measures  could  be  satisfactorily  employed,  line 
standards  were  preferable  for  primary  stan- 
dards where  the  highest  scientific  accuracy  was 
needed. 

The  President  said  the  end  measurement,  as 
explained  by  Sir  Joseph  Whitworth,  seemed  to 
be  most  admirable  for  determining  the  v 

slight  differences  of  lineal  measure,  provi(  

the  substance  measured  was  short,  but  for  the 
measurement  of  long  substances  the  line 
method  possessed  advantages  of  its  own. 

Sir  Joseph  Whitworth  said  at  the  Exhibit* 
of  1851  he  showed  a  standard  yard  nieasu.*. 
and  proved  that  deviations  in  length  by  small 
increments  of  heat  were  very  great.  The  gen- 
tlemen engaged  in  determining  what  the 
scientific  standards  should  be  were  men  of 
great  scientific  attainments,  though  they  did 
not  know  how  to  use  their  hands;  but  they 
recommended  that  the  standard  inch  and  stan- 
dard foot  should  be  an  end  measure.  No  doubt 
it  would  be  a  grand  thing  to  have  one  measure 
for  all  countries,  and  he  would  go  into  the 
matter  at  once  if  the  standard  yard  would  only 
divide  into  the  metre,  but  unfortunately  it 
would  not,  and  as  all  screws  and  machinery 
were  made  to  the  standard  inch,  of  course  the 
present  standards  must  be  used  until  every- 
thing was  worn  out.  It  was  quite  impossible 
at  present  to  adopt  the  metre. 

Mr.  Merritield  then  described  the  methods 
usually  employed  for  mrasuring  surfaces, 
solids,  liquids,  gas,  casks,  Ac,  and  illustrated 
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his  remarks  with  Amaler'a  planimeter  and 
Prof.  J.  Thomson's  instrument. 

Electrical  Measurement. 

Sir  Wm.  Thomson  pointed  out  the  methods 
adopted  for  electrical  measurement.   He  said 
the  early  electricians  merely  described  pheno- 
mena, attractions,  and  repulsions,  and  flashes 
and  sparks,  and  the  nearest  approach  to 
measurement  which   they  gave  ub  was  the 
length  of  the  spark  under  certain  circum- 
stances, the  other  circumstances  on  which  the 
length  of  the  spark  might  depend  being  left 
unmeasured.   The  speaker  traced  the  history 
and  growth  of  electrical  measurement,  and 
referred  to  the  labours  in  that  field  of  Caven- 
dish, Conlomb,  Weber,  and  others.   The  law 
which  had  been  established  was  that  the  force 
varied  as  inverse  square  of  tho  distance.  In 
this  law  was  founded  the  whole  system  of 
electrostatic  measurement  in  the  absolute  mea- 
sure.  The  resistance  of  an  insulator  to  the 
transference  of  electricity  along  it  might  be 
measured  in  a  curious  manner  in  connection 
with  velocity.  They  could  imagine  an  electrified 
globe  in  the  interior  of  the  room  at  a  great 
distance  from  the  walls,  those  walls  being  sup- 
posed to  be  metallic.    Let  the  globe  be  two 
metres  in  diameter  and  hung  by  a  perfectly  dry 
wire,  say  l0*0J)  part  of  an  inch  in  diameter. 
Let  the  wire  be  brought  down  to  a  plate  of 
metal  connected  with  the  walls  of  the  room 
and  the  globe  would  instantly  lose  its  electri- 
city.  If  a  cotton  thread  were  used  instead  of 
&  wire  that  would  gradually  diselectrify  the 
globe.   If  the  globe  were  connected  with  an 
electrometer,  and  the  electrometer  indicated  a 
certain  decree  of  potential,  then  the  electro- 
meter's indication   of  the  potential  would 
gradually  go  down  according  to  the  logarithmic 
or  compound  interest  law,  and  if  the  globe 
were  shrunk  by  some  marvellous  mechanism 
from  one  metre  radius  to  ninety  centimetres 
radius,  the  effect  would  be  that  the  potential 
would  increase  in  the  ratio  of  90  to  100.  If 
the  globe  were  shrunk  to  half  its  dimensions 
tho  potential  would  be  doubled.   That  followed 
from  the  theory  that,  the  electrostatic  capacity 
of  a  globe  was  numerically  equal  to  its  radius. 
With  respect  to  measurements  in  this  branch  of 
science,  theory  was  left  far  behind  by  practice, 
and  when  tho  laboratory  of  theoretical  science 
bad  not  discovered  that  the  conductivities  of 
different  specimens  of  copper  differed  at  all, 
Dr  Werner  Siemens  and  his  brother  found  at 
their  works  that  the  conductivities  differed  30  to 
40  per  cent.    They  were  the  first  to  give 
an  accurate  system  of  unit,  founded  upon  the 
standards  of  resistance.    Siemens'  unit  was 
"till  well  known,  and  many  of  the  most  impor- 
tant measurements  in  connection  with  the 
subject  of  marine  cables  were  stated  in  terms 
of  that  unit. 

M.  Treses,  whospoke  in  the  French  language, 
deliTered  a  long  and  animated  account  of  re- 
searches of  hu9  own  into  the  "  flow  of  solids. " 
He  showed  how  under  the  pressure  of  air  or 
other  pressures  metals  assumed  forms  deter- 
mined by  considerations  which  he  discussed, 
and  what  the  effect  of  punches,  cutting  tools, 
Ac.,  is  upon  several  kinds  of  material.  He  gave 
exact  figures  as  the  result  of  his  investigations, 
and  exhibited  a  large  collection  of  models  and 
drawings.  From  his  experiments  he  drew  in- 
ferences as  to  the  proper  form  and  mode  of  ap- 
plication of  tools,  explained  the  theory  of  many 
of  the  adjustments  which  workmen  have  found 
out  by  rule  of  thumb,  and  indicated  extensions 
of  the  use  of  the  principles  now  reduced  into 
formula.  He  added  that,  in  his  belief,  these 
mechanical  laws  ought  to  be  pursued  into  phy- 
'iology.  and  that  the  accretion  of  cell  to  cell 
wag  a  mechanical  phenomenon. 

The  President,  in  proposing  the  vote  of 
thanks,  said  that  M.  Tresca  had  worked  out  a 
wbject  barely  conceived  of  before  he  took  it 
up,  and  one  which  promised  to  be  of  very 
great  importance  in  mechanical  science.  By 
his  investigations  he  had  thrown  down  the 
wrier  between  solids  and  liquids,  and  had 
shown  that  a  solid  is  a  liquid,  only  with  greater 
risconty.  He  would  not  follow  M.  Tresca  into 
physiology. 

The  Reflection  of  Bound. 
On  Friday  the  papers  read  were  those  in  the 
■action  of  Physics  (including  astronomy),  of 
»hwh  Mr.  W.  Spottiswoode,  M.A..  LL.D.. 


F.B.S.,  is  president.   Professor  Tyndall  gave 
the  opening  address,  taking  as  his  subject 
"The  Beflection  of  Sound."    Ee  began  by 
drawing  attention  to  the  vortices  of  air  in 
motion  seen  over  a  gas  jet,  when  turned  on, 
which  disappear  when  the  column  of  gas  is 
ignited.   On  increasing  the  pressure  of  ignited 
gas  beyond  a  certain  degree  the  flame  suddenly 
divides,  and  shows  similar  vortices  at  the  top ; 
or,  in  ordinary  language,  it  "  flares."  If  a  gas- 
flame  is  brought  as  nearly  as  is  possible  to 
flaring  point  it  rises  to  its  greatest  height,  and 
is  then  extremely  sensitive,  sinking  on  any 
sound  being  directed  against  it,  to  less  than 
half  its  former  height.     Dr.  Tyndall  then 
showed,  by  the  aid  of  a  powerful  gas-com- 
pressing apparatus,  how  sensitive  a  jet  of 
ignited  gas,  about  2  feet  in  height,  was  to  the 
tones  of  his  voice,  the  flame  falling  to  a  height 
of  Sin.  or  9in.  at  the  words  of  command.  Here 
they  had  an  extremely  delicate  test  of  musical 
sound ;  but  in  order  to  use  it  the  flame  must 
first  be  brought  to  the  edge  of  a  precipioe,  by 
being  forced  through  the  nipple  to  its  full 
pressure,  and  it  would  then  be  thrown  over  by 
the  slightest  musical  sound  directed  against  it. 
The  lecturer  showed  that  the  sound  had  no 
effect  if  directed  by  a  funnel  against  the  top  of 
the  flame,  or  yellow  part,  or  below  it,  and  only 
affected  it  when  thrown  upon  the  iris,  when  the 
gas  is  propelled  on  to  the  nipple  in  a  state  of 
vibration.   The  sound  itself  is  reflected  upon 
the  iris  and  broken  up  into  echoes.    By  a 
simple  but  beautiful  illustration,  the  manner 
in   which    sound   can   thus  be  stayed  in 
its  progress   by  an  invisible   barrier  was 
next  shown.     A  row  of  small  jets  heated 
the  air  in  a  tube,  and  caused  it  to  rise  through 
apertures  in  the  upper  surface  of  the  pipe  in  a 
line  with  the  sound  of  a  whistle,  which  ceased 
to  affect  the  flame :  it  shot  up  to  its  full  height, 
showing  that  the  column  of  heated  air  had 
completely  stopped  the  sound,  reflecting  it 
upon  its  vibrating  surface  and  breaking  it  up 
into  echoes.   This  effect  of  the  division  of  a 
homogeneous  atmosphere  by  the  column  of  hot 
air,  is  precisely  an « logons  to  the  action  of 
foam  or  cloud  on  light,  in  which  cases  the 
finely  divided  air  and  water,  which  are  each 
transparent,  when  separated,  mingle  and  appear 
opaque,  in  virtue,  not  of  absorption  but  of  the 
reflection  or  echoing  of  the  light  from  their 
surfaces.   These  results  of  .reflection  had  led 
him  to  consider  whether  it  was  not  possible  to 
ascertain  the  effect  various  substances  had  in 
checking  the  passage  of  sound  as  tested  by  a 
sensitive  flame,  and  some  of  the  results  he  pro- 
ceeded to  exhibit   A  silk  handkerchief,  held 
up  between  the  flame  and  the  funnel  through 
which  the  whistle  sound  was  concentrated 
upon  its  axis,  produced  no  effect,  the  flame  still 
vibrating  in  a  finely  divided  state;  folded 
twice  or  even  four  times  it  appeared  equally 
permeable.    Flannel,  although  folded,  had 
little  more  effect ;  100  and  200  layers  of  cotton- 
felt  only  slightly  impeded  the  sound's  passage, 
but  the  interposition  of  the  lecturer's  hand, 
oiled  silk,  cardboard,   or   paper,  instantly 
stopped  it.   A  frame  of  dry  cambric  presented 
no  obstacle,  but  when  wetted  it  was  impervious ; 
dried  again,  the  sound  passed  through  as 
before.   These  experiments  pointed  to  the  con- 
clusion that  as  long  as  there  was  no  obstacle  to 
the  continuity  of  the  air,  sound  would  be  con- 
veyed even  through  dense   barriers.  The 
parallel  between  the  waves  of  sound  and 
light  was  wonderfully  strict.   Sometimes  the 
air  was  followed  with  heat-clouds  of  vibrating 
air,  which  checked  the  passage  of  sound  as 
completely  as  visible  ones  did  that  of  light ; 
thus  they  had  both  acoustic  and  aqueous  clouds 
drifting  through  the  atmosphere,  distinct  from 
each  other,  and  having  clearly  defined  boun- 
daries.  Thus,  if  his  hearers  listened  for  a  few 
days  to  tho  sound  of  a  clock  or  a  bell  they  would 
often  find  the  sound  interrupted  for  a  time  in  a 
manner  for  which  they  could  not  account  by  any- 
thing visible  to  the  eye.  Thus  a  clock  would  at 
midnight  strike  its  notes  apparently  with  vary- 
ing intensity,  and  by  watching  these  for  a  time 
they  would  be  able  to  realise  these  acoustic 
clouds  as  vividly  as  those  which  are  visible  to 
the  eye.   The  former  clouds  were  occasionally 
superposed  upon  others,  and  foggy  weather  had 
no  effect  upon  their  existence  or  non-existence. 
He  had  conducted  experiments  in  a  small  room 
at  the  Royal  Institution,  with  showers  of 


water,  artificial  hail,  and  snow  (seeds  and 
paper)  between  the  sound  and  flame,  and  had 
filled  it  with  vapours  denser  than  any  London 
fog ;  but  these  had  no  effect  upon  the  vibrations 
of  light,  and  it  was  therefore  evident  that 
optical  and  acoustical  transparency  had  no 
relation  to  each  other. 

Dr.  Stone  then  read  a  paper  upon  '•  Just  In- 
tonation."  They  had  in  the  present  exhibition 
of  scientific  apparatus  an  exceedingly  large 
collection  of  the  musical  instruments  that  had 
been  made  with  the  view  of  attaining  a  just  or 
tempered  intonation.     The  father  of  the 
system  for  asertaining  and  adopting  a  just  in- 
tonation was  General  Perronet  Thompson,  who, 
in  1830,  suggested  the  idea  of  just  intonation 
— his  organ  stood  in  the  exhibition.  Dr. 
Stainer  had  sarcastically  suggested  that  when 
scientific  men  had  ascertained  the  exact  divi- 
sions of  the  musical  scale,  it  would  be  time 
enough  for  them  to  ask  the  musicians  to  give 
up  the  tempered  for  the  justly  -  intonated 
scale.   As  well  might  they  tell  surveyors  not 
to  attempt  mensuration  till  the  precise  dimen- 
sions of  the  earth  and  the  proportion  of  the 
diameter  to  the  circle  had  been  ascertained. 
Such  an  objection  to  the  consideration  of  the 
subject  was  neither  scientific  nor  artistic.  The 
fact  was,  that  there  were  infinite  shades  of 
interval  between  notes,  and  that  those  of  an 
octave  differed  in  interval  from  each  other.  An 
instrument  tuned  to  octaves  would  not  be  cor- 
rect for  its  fifths,  and  those  again  would  not 
have  just  thirds  in  any  other  key.  How  was  the 
problem  of  constructing  and  tuning  instruments 
to  be  solved  in  the  face  of  these  difficulties  ? 
He  would  enumerate  three  of  the  methods  in 
which  its  solution  had  been  attempted.  The 
first  was  by  unequal  temperament — that  is, 
players  in  former  years  were  content  to  restrict 
themselves  to  a  certain  number  of  keys,  the 
instruments  being  correctly  tuned  in  these, 
and  all  others  being  given  up  as  impracticable 
for  use.    The  neglected  keys  were  called 
"  wolves,"  as  melodies  set  in  tbem  howled  under 
this  system  of  timing,  and  even  Mozart  was 
compelled  to  restrict  himself  to  two  or  three 
keys.    The  second  plan  was  the  well-known 
modern  system  of  equal  temperament,  by  which 
all  the  keys  were  made  to  howl  alike,  as  each 
was  inaccurately  tuned.    This  alteration  was 
made  about  the  time  of  Beethoven,  and  gave 
an  immense  impetus  to  musical  composition,  as 
writers  were  then  able  to  use  all  keys  with 
equal  facility.  The  third  solution  was  increased 
mechanism,  by  which  the  merits  of  unequal 
and  equal  temperaments  were  attempted  to  be 
combined.    This  could  be  done  in  one  of  two 
ways:  either  the  number  of  keys  and  digitals 
might  be  increased,  or  the  mechanism  behind 
these  could  be  made  to  approximate  more  nearly 
to  accuracy  by  adding  combination  stops. 
General  Perronet  Thompson  made  a  complica- 
ted instrument  which  met  the  requirements 
to  some  extent,  but  he  limited  himself  to  40  in- 
tervals to  the  octave,  and  these  were  shown  on 
three  keyboards  with  various  kinds  of  keys. 
The  effect  of  the  instrument  when  played  was 
very  good,  but  the  fingering  was  essentially 
different  to  that  of  most  instruments,  and  the 
difficulty  of  manipulating  it  so  great  that 
practical  players  did  not  use  it.   It  was  only 
available  for  use  in  certain  keys,  some  of  the 
intervals  being  omitted.   Mr.  Bosanquet  had 
built  one  with  58  intervals  in  the  octave,  the 
intervals  being  given  by  a  series  of  keyboards. 
The  other  plan  of  securing  perfect  intonation 
was  by  means  of  stops — such  instruments 
had  been  madeat  Paris — and  practical  musicians 
said  that  these  were  still  more  difficult  to 
play,  as  it  wns  sometimes  difficult  to  adjust 
a  stop  while  the  keyboard  was  being  used.  On 
the  other  hand  keyed  intervals  necessitated  a 
great  number  of  boards  and  keys.  The 
practical  conclusion  was,  that  any  adjustment 
must  be  a  compromise  between  the  two.  In 
passing,  he  would  notice  that  by  the  use  of 
tempered  instruments  the  ear  was  spoiled  for 
the  perception  of  porfect  intervals,  and  did 
not  so  readily   detect   their   beauty;  this 
vitiation  of  taste  might  be  regarded  as  a 
natural  compensation.   In  wind  instruments 
players  trusted  in  great  measure  to  the  lips 
to  justify  the  tone.   It  was  obvious  that  it 
was  unfair  to  expect  the  human  lip  to  perform 
work  which  could  be  effected  by  mechanical 
power.   Dr.  Stone  exhibited  a  trumpet  whidi 
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had  such  an  arrangement  of  the  second  valve 
that  its  use  altered  the  pitch  of  a  tone  by  a 
(the  seventh  of  a  tone). 

Mr.  E.  H.  M.  Boeanquet,  M.A.,  gave  an  ex- 
planation of  the  enharmonic  harmonium,  de- 
signed by  him,  and  exhibited  in  the  Loan 
Collection.  The  instrument  had  a  generalised 
keyboard,  with  84  digitals  in  each  octave,  the 
keys  being  arranged  in  parallel  and  vertical 
rows.  The  instrument  has  a  compass  of  4| 
octaves,  and  it  is  tuned  with  53  equal  intervals 
in  each  octave.  This,  the  lecturer  explained, 
was  very  nearly  exact — that  this  method  gave 
871  units  to  the  octave,  whereas  there  should 
be  872,  the  difference  being  so  minute  as  to 
be  inappreciable  by  the  human  ear. 

Dr.  Stone  then  proceeded  with  the  second 
part  of  his  paper,  "  The  Limits  of  Audible 
Sound,"  illustrated  by  a  set  of  miniature  organ 
pipes,  which  would  produce  a  note  of  extremely 
nigh  pitch,  made  many  years  ago  in  anticipa- 
tion of  modern  discoveries.  These  emitted  a 
sound  inaudible  to  many  persons.  Dr.  Helm- 
holtz  had  stated  that  the  lower  limit  of  audible 
sound  was  produced  by  41  vibrations  per 
minute,  and  that  no  musical  note  could  be 
produced  much  below  the  E  or  P  of  the  double 
bass,  as  when  the  sound  was  lower  in  pitch 
the  upper  partiols  so  predominated  over  the 
fundamental  tone  that  the  latter  was  imper- 
ceptible to  the  human  ear.  Dr.  Stone  said  he 
believed  that  the  limits  of  sound  extended 
below  41  vibrations  per  minute,  and  that  he 
had  constructed  a  giant  double  bass,  which 
could  only  be  played  by  modern  pigmies  whilst 
they  stood  upon  a  table.  He  played  it  the 
other  evening  at  the  Albert  Hall,  under  Sit 
Michael  Costa's  leadership.  The  great  diffi- 
culty he  experienced  was  that  such  long  strings 
revolved  when  bowed,  and  to  obviate  this  he 
weighted  his  with  rolls  of  copper  wire.  This, 
again,  was  not  quite  satisfactory,  as  the  frame- 
work needed  so  much  strengthening  with  iron 
bars  that  the  resonance  was  impaired.  He 
hoped  to  effect  further  improvements. 

Mr.  P.  G-alton  then  read  a  paper  also  upon 
the  limits  of  audible  sound.  Or  eat  difficulties 
had  been  experienced  in  producing  notes  of 
very  high  pitch .  The  plan  he  had  adopted  was 
to  form  very  small  whistles  closed  with  a  plug, 
which  could  be  screwed  up  and  down.  Attached 
to  this  was  a  graduated  scale,  by  which  the 
number  of  vibrations  per  second  could  be 
ascertained.  It  was  not  easy  to  get  a  good 
pure  sound  with  such  small  instruments,  but 
he  had  made  several  different  forms.  He 
exhibited  one,  which  was  a  long  tube  with  a 
tiny  whistle  at  one  end,  and  a  compressible 
indiarubber  ball  at  the  other,  with  which  he 
had  made  many  experiments  to  ascertain  the 
degree  of  audibility  in  men  and  animals.  The 
power  of  hearing  acute  sounds  varied  very 
greatly  in  different  people,  being  best  in  young 
people ;  it  had  no  reference  to  ordinary  quick- 
ness of  hearing.  Mr.  Dalber,  the  distinguished 
aurist,  had  used  these  tubes  to  test  deaf  per- 
sons ;  if  they  could  bear  these  notes  the  nerve 
centres  might  be  considered  all  right,  although 
the  patient  might  not  have  an  acute  perception 
of  lower  tones.  He  had  himself  experimented 
with  these  tubes  at  the  Zoological  Gardens  to 
ascertain  if  the  animals  could  defect  the 
sounds.  He  blew  the  notes  unseen  to  the 
creatures  to  be  tested;  if  they  turned  their 
ears  it  was  clear  they  conld  hear  the  sound ;  if 
they  didn't  they  couldn't.  He  found  that  cats 
could  hear  very  plainly,  even  starting  at  notes 
inaudible  to  human  ears;  ponies  more  dis- 
tinctly than  horses,  and  they  again  better  than 
cattle.  Mr.  Galton  concluded  his  remarks  by 
sounding  some  of  these  diminutive  whistles. 
Each  were  heard  by  most  of  those  in  the  room ; 
a  kitten  brought  in  by  a  young  man  quietly 
submitted  to  being  caressed  until  a  high  note 
was  blown,  when  it  appeared  startled  and 
attempted  to  get  away. 

Prof.  Guthrie,  who  occupied  the  chair  in  the 
absence  of  Mr.  Spottiswoode,  said  the  lowest 
note  he  had  noticed  was  at  the  entrance  to  a 
tunnel,  when  the  whole  mass  of  air  within  was 
set  in  vibration  by  the  beating  of  an  engine. 
This  was  considerably  less  than  41  vibra- 
tions per  minute. 

Mr.  Alexander  Ellis  explained  some  of  Pro- 
fessor Helmholtz's  experiments  as  to  the  lowest 
aound  that  could  be  considered  a  musical  note. 
Great  differences,  it  was  found,  existed  in  the 


susceptibility  of  persons  as  to  what  constituted 
the  lowest  point  at  which  there  was  a  con- 
tinuity of  sensation.  Some  persons  could  de- 
tect this  in  as  few  as  14  vibrations  per  minute, 
others  only  at  23 ;  he  believed  that  the  limit 
might  be  assigned  between  these  points.  He 
eulogised  Mr.  Boeanquet's  enharmonie  harmo- 
nium, which  he  considered  the  acme  of  keyed 
instruments  yet  invented,  and  he  believed  that 
in  accuracy  its  intonations  would  never  be  sur- 
passed. He  recently  heard  a  Tonic  Sol-Pa 
choir  who  had  been  accustomed  to  sing  in  just 
intonation.  When  they  sang  by  themselves 
the  effect  was  almost  perfect,  but  when  accom- 
panied by  an  ordinary  tempered  instrument 
their  chorda  appeared  incorrect. 

Professor  W.  G.  Adams,  F.B.S.,  spoke  upon 
the  discoveries  of  the  late  Sir  Charles  Wheat- 
stone,  including  the  curves  formed  by  the 
vibration  of  iron  cylindrical  rods  and  reeds 
fixed  to  a  resounding  board.  In  the  reeds  he 
introduced  the  great  improvement  of  adding  a 
free  reed  at  the  top  of  the  ono  fixed  at  one  end ; 
when  these  were  set  in  motion  the  curves  re- 
sulting from  the  varying  rates  of  vibration 
were  very  beautiful.  Similar  figures  of  pecu- 
liar intricacy  and  interest  could,  in  like 
manner,  8ir  Charles  Wheatstone  ascertained, 
be  formed  by  a  pencil  connected  with  two  pen- 
dulums, having  different  rates  of  movement. 
Another  instrument  for  tracing  and  regis- 
tering these  curves  had  as  its  principle 
two  wheels  of  different  sizes  fastened  to  a 
single  crank.  A  different  class  of  object  also 
represented  in  the  present  exhibition  was  the 
singing  flames.  In  the  instruments  for  show- 
ing these,  a  series  of  tubes,  in  each  of  which 
were  gas  jets,  was  fixed  in  the  frame.  On 
being  turned  to  a  proper  height  in  the  tube 
the  flames  produced  a  clear  musical  sound.  In 
experimenting  with  resonators,  Sir  Charles 
Wheatstone  discerned  that  the  notes  produced 
in  conical  tubes  were  exactly  those  of  cylin- 
drical pipes  of  the  same  length,  but  while  the 
note  of  the  latter  instrument  came  from  the 
centre,  that  in  a  cone  was  produced  at  the 
larger  end,  varying  in  position  in  different 
cones. 

Mr.  W.  Chappell,  P.S.A.,  explained  the 
models  of  the  ancient  Egyptian  pipes  in  the 
exhibition,  the  originals  of  which  were  in  the 
British  Museum  or  in  the  Egyptian  Museum 
at  Turin.  They  are  each  in  the  major  scale, 
but  none  of  them  represent  a  full  octave,  the 
widest  range  being  six  notes.  One  of  these 
had  a  hole  bored  through  it  near  the  mouth- 
piece. This  was  probably  covered  with  thin 
bladder  to  give  a  tremulousness  to  the  tone 
like  that  of  the  human  voice.  It  much  repre- 
sents the  old-fashioned  musical  instrument 
spoken  of  by  Shakespeare  as  a  recorder.  It  is 
remarkable  that  no  one  of  these  pipes  gives 
any  indication  of  a  minor  key. 

Mr.  J.  Baillie  Hamilton  detailed  the  im- 
provements recently  made  by  himself  and 
others  upon  JSolian  instruments.  He  gave  a 
history  of  the  attempts  that  had  been  made 
in  Europe  during  the  past  half -century  to  com- 
bine wind  and  string,  the  vibrations  exerted 
by  a  wind  instrument  being  exalted  by  a  string 
or  other  solid  body,  instead  of  a  column  of  air 
as  in  the  organ  pipe.  The  first  attempt  was 
that  made  by  Professor  Bobinson  in  1880.  In  his 
simple  instrument  a  flat  ribbon  was  fixed  on 
a' slit,  and  the  wind  was  applied  to  the  entire 
length.  In  1840  Pope  connected  a  free  reed 
and  a  vibratory  string  by  means  of  a  silk  thread. 
Further  modifications  of  this  were  made  by 
Wheatstone,  Parmer,  and  others,  who  restricted 
the  wind  to  a  portion  of  the  string,  and  added 
a  reed  tongue  at  the  point  where  the  wind  im- 
pinged. Three  years  he  was  led  to  investi- 
gate the  subject  of  JSolian  instruments,  and 
for  a  long  time  failed  to  make  any  progress. 
The  sounds  produced  by  reeds  acting  on  strings 
were  irregular  at  intervals,  and  these  varied 
according  to  the  distance  of  the  string  from 
the  reed.  Having  set  the  reed  and  erring 
inside  a  register,  he  next  substituted  for  a 
round  string  a  conical  one,  fastening  the 
smaller  end  to  the  reed.  By  this  means  the 
bulk  of  the  string  lay  in  the  part  played  upon, 
the  intervals  were  equalised,  and  irregularity  of 
tone  was  corrected.  Still  the  tone  was  not 
satisfactory,  and  at  length,  acting  upon  sug- 
gestions by  Mr.  Hermann  Smith,  Mr.  Hamilton 
tried  a  metallic  ring  in  place  of  the  string,  and 


found  it  supplied  a  more  equable  constraint 
upon  the  vibrating  reed.  Variation  in  the 
shape  of  this  elastic  ring,  produced  differences 
of  tone  from  the  quality  of  the  plate,  with  the 
use  of  a  simple  ring,  to  that  of  the  horn  with 
a  lozenge-shaped  ring,  the  partials  increasing 
in  prominence  as  the  ring  was  flattened.  On 
trying  a  four-aided  metallic  constraint,  he  suc- 
ceeded in  getting  the  range  of  tones  between 
the  open  diapason  to  the  trumpet,  the  latter 
being  the  result  of  a  diamond-shaped  con- 
straint. Having  exhibited  a  model  embodying 
his  latest  discoveries,  consisting  of  a  tongue  of 
reed,  a  vibrator,  a  double-circle  of  wire,  and  a 
sounding  board,  Mr.  Hamilton  concluded  by 
giving  some  practical  illustrations  upon  an 
instrument  of  the  manner  in  which  different 
qualities  of  tone  were  produced. 

An  adjournment  was  then  made  for  lunch, 
and  during  the  interval  selections  of  music 
were  played  upon  General  Perronet  Thompson's 
and  Mr.  Bosanquet's  instruments.  In  each 
case  the  sweetness  and  perfection  of  the  chords 
were  much  admired. 

On  re-assembling,  M.  Warren  de  la  Roe 
took  the  chair  and  called  upon  Mr.  Treses,  of 
the  Paris  Conservatoire  des  Arts  et  Metiers, 
who  spoke  (in  French)  upon  the  still  exist- 
ing monuments  of  the  history  of  science. 
For  various  reasons,  want  of  appreciation,  want 
of  care,  Ac,  many  instruments  of  historical 
interest  are  lost.  France  is  relatively  well  off 
in  its  historical  instruments,  and  it  is  well 
represented  in  this  exhibition.  M.  Tresca  then 
referred  to  the  instruments  in  the  collection 
France  has  sent  over,  speaking  of  them  under 
the  headings  of  sound,  electricity,  magnetism, 
light,  heat,  and  giving  a  graphic  sketch  of 
their  history  and  the  history  of  the  progress  of 
the  sciences  they  have  helped  forward,  particu- 
larising discoveries  of  the  leading  scientists  of 
France,  and  adding  that  he  had  heard  a  whis- 
per that  an  institution  similar  to  the  Conserva- 
toire des  Arts  was  about  to  be  formed  in  London: 
he  hoped  the  rumour  would  prove  to  be  a  cor- 
rect one. 

The  Earl  of  Bosse,  F.E.S.,  gave  an  account 
of  the  thermopiles  he  had  used  to  ascertain  the 
heat  of  the  moon's  rays,  and  exhibited  the 
apparatus  used  by  him.  This  was  only  fixed 
in  the  smaller  telescope,  which  has  a  diameter 
of  3ft.,  the  larger  pne  (which  is  double  this 
size)  having  so  limited  a  range  of  motion  that 
it  can  only  be  used  during  a  period  of  from  80 
minutes  to  half  an  hour.  The  focal  length  of 
the  3ft.  telescope  is  27ft.,  and  the  moonlight  is 
received  on  the  mirror  and  concentrated  upon 
a  smaller  mirror  and  then  reflected  on  to  the 
thermo  pile.  By  this  means  the  heat  can  be  accu- 
rately measured.  For  many  years  it  was  sup- 
posed that  the  moonlight  reflected  no  heat,  but 
this  had  lately  been  disproved,  and  the  thermo- 
pile showed  that  the  moon's  surface  had  con- 
siderable heat;  indeed,  taking  the  surface 
as  equivalent  in  radiating  power  to  tin 
lampblacked  it  would  be  203°,  or  nearly  equal 
to  that  of  boiling  water ;  the  standard  of 
comparison  was,  however,  admittedly  imperfect. 
The  light  of  the  moon  was  of  lower  refrangi- 
bility  than  that  of  the  sun.  Lord  Bosse  also 
explained  an  instrument  of  German  make 
which  had  been  added  to  the  telescope,  by 
which  the  light  of  stars  could  be  compared 
with  each  other.  It  consisted  of  a  tube,  atone 
end  of  which  was  a  small  lamp ;  the  central 
portion  was  fitted  with  Nicol's  lenses  and 
prisms,  and  at  the  other  extremity  it  was  fitted 
to  the  large  telescope.  Pin-hole  apertures  of 
graduated  sizes  admitted  the  light  of  the 
artificial  star  thus  formed  into  close  proximity 
with  the  image  of  the  natural  star  under 
examination.  Arrangements  existed  not  only 
for  reducing  the  size  of  the  artificial  star  but 
for  altering  its  colour  and  degree  of  brilliancy. 
A  portion  of  the  moon's  light  cculd  also  be 
shut  off  and  treated  as  a  star,  for  comparison 
with  the  lamplight. 

The  Chairman  brought  under  the  notice  of 
the  meeting  an  electric  battery,  invented  by 
himself,  in  which  the  elements  were  surrounded 
by  chloride  ofsilver,  and  inclosed  in  an  open 
cylinder  of  vegetable  parchment.  Another 
form  of  the  same  apparatus  showed  a  series  of 
glass  tubes  stopped  by  a  paraffin  cork,  and 
mounted  on  ebonite.  He  had  combined  6,600 
of  these  cells,  and  intended  to  add  2,000  more. 
With  this  apparatus  he  had  investigated  the 
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question  whether  the  electric  spark  would 
••jump"  from  one  pole  to  another  before 
contact  wti8  effected.  That  it  would  do  so  on 
the  withdrawal  of  the  poles  after  touching  was 
well  known,  but  the  striding  over  an  interval 
not  previously  bridged  was  not  understood. 
Bj  the  use  of  the  last-named  apparatus  ho  had 
established  the  fact  that  tho  spark  had  this 
power,  and  could  produce  a  veritable  fliuh  of 
lightning. 

The  Cavaliere  Profeesore  Di  Eccher  gave  an 
address  upon  the  valuable  collection  of  instru- 
ments which  had  been  lent  by  the  Italian 
Government.  There  were  brought  from  the 
exhibition  into  the  conference-room  Galileo's 
measuring  angle,  with  which  it  was  said  he 
could  make  40  different  calculations.  His  first 
magnet — in  which  a  bar  of  soft  iron  was  used — 
and  his  first  telescope  wore  also  shown  and 
described  ;  his  pendulum  experiments  and  his 
plan  of  arranging  steady  observation  at  sea,  by 
fitting  a  binocular  to  a  helmet,  were  also  refer- 
red to.  He  also  showed  Torricelli's  barometer, 
and  passed  in  review  the  various  improvements 
that  were  effected  upon  it,  and  exhibited  Prince 
Ferdinand  II.'s  improved  thermoscope,  for  use 
in  medical  observations,  an  hygrometer,  and 
the  hollow  balls  filled  with  water  used  in  the 
celebrated  experiments  by  the  Academia  del 
Cimento  to  determine  the  compressibility  of 
water.  The  Professore  Di  Eccher  spoke  in 
Italian,  a  summarised  translation  of  his 
remarks  being  given  subsequently  by  the  Eev. 
Mr.  Berry. 


LORD  CARNARVON'S  VIVISECTION 
BILL. 

THE  bill  to  prevent  cruel  experiments  on  animal*, 
recently  presented  to  the  House  of  Lords  by 
Lord  Carnarvon,  has  been  printed,  and  the  following 
an  the  principal  clan  bob.  Brought  in  by  a  member 
of  the  Government,  it  would  seem  natural  to  regard 
it  as  the  Government  bill,  but  we  believe  that  other 
proposals  will  be  framed  by  the  Government. 
Clauses  4,  5,  6,  and  7,  if  they  become  law  and  the 
Act  is  enforced,  will  do  much  to  check  vivisection  ; 
and  clause  5,  in  particular,  touches  all  the  experi- 
ments, because  it  effectually  knocks  over  the 
sophistry  with  which  certain  viviiectors  have  tried 
to  exeaee  their  practices.  It  is  not  whilst  under 
anesthesia  that  an  animal  feels  the  pain  of  an  ex- 
periment, but  during  the  subsequent  period  when 
it  is  kept  alive  to  see  the  effect  of  the  operation.  We 
doubt,  however,  whether  Lord  Carnarvon's  bill  will 
be  deemed  satisfactory  by  the  public : — 

"  A  person  shall  not  perform  on  a  living  animal 
any  experiment  calculated  to  give  pain  except  sub- 
ject to  the  restrictions  imposed  by  this  Act.  A 
person  performing  or  taking  part  in  performing  any 
tzperiment  calculated  to  give  pain,  in  contravention 
of  this  Act,  should  be  guilty  of  an  offence  against 
this  Act,  and  shall,  if  it  be  the  first  offence,  be  liable 
to  a  penalty  not  exceeding  .£50,  and  if  it  be  the 
second  or  any  subsequent  offence,  be  liable,  at  the 
daeretkm  of  the  court  by  which  he  is  tried,  to  a 
penalty  not  exceeding  .£100,  or  to  imprisonment 
for  a  period  not  exceeding  three  months. 

"  The  following  restrictions  are  imposed  by  this 
Act  with  respect  to  the  performance  on  any  living 
animal  of  an  experiment  calculated  to  give  pain ; 
that  is  to- say — 1.  The  experiment  must  be  performed 
with  a  view  only  to  the  advancement  by  new  dis- 
covery of  knowledge  which  will  be  useful  for  saving 
or  prolonging  human  life  or  alleviating  human 
suffering  ;  and  2.  The  experiment  must  bo  performed 
in  a  registered  place  ;  and  3.  The  experiment  must 
hs  performed  by  a  person  holding  such  lioenoe  from 
one  of  her  Majesty's  Prinoipal  Secretaries  of  State, 
» this  Act  referred  to  as  the  Secretory  of  State,  as 
u  tn  this  Aet  mentioned ;  and  4.  Tho  animal  must, 
during  the  whole  of  the  experiment,  be  under  the  in- 
Bnence  of  some  anaesthetic  of  sufficient  power  to 
prevent  the  animal  feeling  pain ;  and  5.  The  animal 
most,  if  the  pain  is  likely  to  continue  after  the  effect 
« the  anssatbetic  has  ceased,  or  if  any  serious  injury 
*»  been  inflicted  oa  the  animal,  be  killed  before  it 
fworcra  from  the  influence  of  the  amesthetic  which 
has  teen  administered  ;  and  6.  The  experiment  shall 
°ot be  performed  as  an  illustration  of  lectures  in 
fchoola,  hospitals,  colleges,  or  elsewhere ; 
•j"  "•'  The  experiment  shall  not  be  performed  for 
*to  purpose  of  attaining  manual  skill. 

'  Provided  as  follows  that  is  to  say : — 1.  Experi- 
ments Busy  be  performed  under  the  foregoing  provi- 
!J"«»a»  to  the  use  of  awe» thetios  by  a  person  giving 
mostrations  of  lectures  in  medical  schools,  hospitals, 
°T  owlagas,  or  elsewhere,  on  such  certificate  being 
given  as  hi  this  Act  mentioned,  that  the  proposed 
^perunents  are  absolutely  necessary  fortbeinstruc- 
hon^°f  the  persons  to  whom  such  lectures  are  given, 
view  to  their  acquiring  knowledge  which  will 
w  B**«l  to  them  for  saving  or  prolonging  human 


life  or  alleviating  hnrnan  suffering ;  and  2.  Experi- 
ments may  be  performed  without  anaesthetics  on 
such  certificate  being  given  as  in  this  Act  mentioned, 
that  insensibility  cannot  be  produced  without  neces- 
sarily frustrating  the  obj«»ct  of  such  experiments  ; 
and  3.  Experiment1'  may  be  performed  without  the 
person  who  performed  such  experiments  being  under 
an  obligation  to  cause  the  animal  on  which  any  such 
experiment  is  performed  to  be  killed  before  it  re- 
covers from  the  influence  of  the  anesthetic  on  such 
certificate'beine  given  as  in  this  Act  mentioned,  that 
the  so  killing  the  animal  would  necessarily  frustrate 
the  object  of  the  experiment,  and  provided  that  the 
animal  be  killed  as  Boon  as  such  object  has  been  at- 
tained ;  and  4.  Experiments  may  be  performed  not 
directly  for  the  advancement  by  new  discovery  of 
knowledge  which  will  be  useful  for  saving  or  pro- 
longing human  life  or  alleviating  human  suffering, 
but  for  the  purpose  of  testing  a  particular  former 
discovery  alleged  to  have -been  made  for  the  advance- 
ment of  such  knowledge  as  last  aforesaid  on  such 
certificate  being  given  as  is  in  this  Act  mentioned 
that  such  testing  is  absolutely  necessary  for  the 
effectual  advancement  of  such  knowledge. 

"  The  substance  known  as  urari  or  curare  shall 
not  for  the  purposes  of  this  Aet  be  deemed  to  be  an 
anesthetic. 

"  Notwithstanding  anything  in  this  Act  contained, 
an  experiment  calculated  to  give  paia  shall  not  be 
performed  on  a  dog  or  cat. 

"Any  exhibition  to  the  general  public,  whether 
admitted  on  payment  of  money  or  gratuitously,  of 
experiments  on  living  animals  calculated  to  give  pain 
shall  be  illegal.  Any  person  performing  or  aiding 
iu  performing  such  experiments  shall  be  deemed  to 
be  guilty  of  an  offence  against  this  Act,  and  shall,  if 
it  be  the  first  offence,  be  liable  to  a  penalty  not  ex- 
ceeding fifty  pounds,  and  if  it  be  the  second  or  any 
subsequent  offeaoe,  be  liable,  at  the  discretion  of  the 
court  by  which  he  is  tried,  to  a  penalty  not  exceeding 
.£100,  or  to  imprisonment  for  a  period  not  exceeding 
tbree  months.  And  any  person  publishing  any 
notice  of  any  such  intended  exhibition  by  advertise- 
ment in  a  newspaper,  placard,  or  otherwise,  shall  be 
liable  to  a  penalty  not  exceeding  £\.  A  person 
punished  for  an  offence  under  this  section  shall  not 
for  the  same  offence  be  punishable  under  any  other 
section  of  this  Act." 

By  the  subsequent  olausee  it  is  enacted  that  the 
lioenoe  is  to  be  granted  for  suoh  time  at  the  Secre- 
tary of  State  may  think  fit,  and  may  be  revoked. 
Any  licensed  person  is  to  make  such  reports  as  may 
be  required,  and  all  registered  places  are  to  be 
visited  by  inspectors.  Rules  are  given  as  to  the 
certificate  of  scientific  bodies,  asd  the  judges  are 
given  power  to  errant  a  licence  for  an  experiment 
when  it  may  be  necessary  in  a  criminal  case-  With 
regard  to  the  legal  proceedings  to  be  taken  against 
offenders,  it  is  provided  that  any  justice  may  grant 
a  search  warrant,  and  the  prosecution  is  to  be  in  any 
court  of  summary  jurisdiction.  An  accused  person 
may  elect  to  be  tried  on  indictment  before  a  jury, 
and  in  England,  if  summarily  convicted,  he  may 
appeal  to  the  quarter  sessions. 


STEAK  CARRIAGES  ON  COMMON 
ROADS. 

rpHE  following  remarks  on  this  subject,  from  the 
JL  pen  of  the  editor  of  the  Journal  of  the 
Franklin  Institute,  show  what  is  thought  in  the 
United  States  of  the  necessity  for  improvement,  and  of 
the  difficulties,  which  at  present  block  the  way  to 
the  introduction  of  steam  carriages  in  public  streets : 
— In  none  of  the  appliances  of  the  steam-engine, 
since  it  was  emancipated  from  the  patents  and  the 
practice  of  James  Watt,  in  the  year  1800,  has  so 
little  accomplishment  resulted  from  so  much 
ingenuity  and  effort  as  has  been  expended  upon  the 
use  of  steam  as  a  means  of  transport  in  the  ordinary 
avocations  of  life.  The  very  earliest  attempts  at 
locomotion  were  made  upon  common  roads,  and,  so 
far  as  movement  on  these  has  been  effected,  the 
success  attained  nearly  seventy  years  since  by 
Trevithick  has  scarcely  been  equalled,  and  certainly 
has  not  been  far  surpassed  down  to  the  present  time, 
notwithstanding  the  great  advance  in  the  knowledge 
of  the  properties  of  steam,  and  in  the  facilities  for 
construction.  The  essays  hare  been  numbered  by 
the  hundred.  Experienced  mechanics,  with  skilled 
labour  applied  in  the  direction  of  thorough  know- 
ledge of  mechanism  and  of  the  steam-engine,  have 
vied  with  inventive  projectors  who  have  possessed 
that  ignorance,  whieh,  untrammelled  by  educated 
notions  to  unlearn,  sometimes  gives  scope  to 
ingenuity  and  novelty  ;  and  both  knowledge  and  in- 
vention nave  failed  alike. 

Within  the  past  few  years  there  has  been  put  in 
use  in  England,  as  a  means  of  hauling  heavy  weights, 
the  form  of  engine  known  as  a  traction  engine, 
and  as  the  roads  of  England  are  kept  in  excellent 
order,  and  as  the  quantity  of  heavy  material  to  be 
removed  Is  very  great,  these  engines  have  increased, 
and  still  continue  to  increase,  in  number.  Another 
class  of  engine  in  England,  but  little  known  in  the 
United  States — the  agricultural  engine — which  is  a 
power  engine  of  smalfsize,  with  its  boiler  mounted 


on  wheels,  to  be  moved  from  place  to  place,  has  also 
been  made  to  be  self-propelling.  The  road  roller  is 
another  type  of  locomotive  which  has  been  quite 
fully  introduced.  None  of  these  answer  the  descrip- 
tion of  steam  carriages,  nor  does  the  kind  of  engine 
likely  to  grow  from  them,  promise  much  towards  a 
Darwinian  development  into  what  will  eventually  be 
found  to  be  employed  in  transporting  passengers  and 
light  roads  in  the  street,  whether  on  the  rails  or  on 
tho  pavement. 

The  mechanical  difficulties  to  the  application  of 
steam  as  a  motive  power  for  carriages  have 
gradually  come  to  be  appreciated,  and  with  the 
KOtnewhst  more  complete  knowledge  of  the  conditions 
and  requirements,  it  is  probable  that  the  next 
attempts,  made  in  earnest,  by  skilled  and  informed 
mechanics,  will  effect  more  satisfactory  results.  It 
is  a  settled  conclusion  that  the  adhesion  of  the 
wheels,  or  of  a  pair  of  them,  sustaining  half  the  load, 
is  ample  for  the  purpose  of  impulsion  at  any  grades 
practicable  for  ordinary  road  use,  only  noticing  that 
the  contact  or  bearing  of  the  drivers  upon  the 
ground  must  be  positive  and  uniform.  A  four- 
whejled  vehicle  with  axles  attached  to  a  rigid  body, 
when  standiug  or  running  on  the  uneven— generally 
twisted— surface  of  a  road,  will  obviously  rest  or 
have  its  bearing  only  upon  throe  of  its  wheels,  and 
this  condition  of  three  points  of  bearing  attache*  to 
the  tram  road  locomotive,  as  well  as  to  the  common 
one.  Balance  bars  or  gimbal-hung  swinging  axles 
will  secure  the  equal  distribution  of  weight  upon 
drivers,  or  what  in  the  road  carriages  is  equally 
essential,  on  directing  wheels.  The  possibility  OT 
driving  around  any  enrve,  as  the  directing  wheels 
may  lead  or  trail,  is  secured  by  the  "  jack-in-the-box 
motion  "of  the  traction  engine,  which  applies  the 
force  to  either  driver  of  a  pair  of  wheels,  imparting  to 
either  wheel  in  whatever  proportion  is  requisite,  the 
motion  or  rotation  it  should  have  when  running  upon 
a  curved  line.  Of  course,  the  abrading  action  of  the 
tires  (like  that  of  the  faces  of  a  mortar  mill)  upon 
the  ground,  yet  remains,  and  the  wear  on  them,  and 
on  the  road  bed  at  the  place  of  turning,  will  still  be 
large ;  but  the  leverage  to  overcome  this  grinding, 
and  the  amount  of  grinding,  will  be  so  much  less 
than  that  whioh  accompanied  \he  action  of  wheels 
rigidly  attached  to  an  axis  that  it  can  bo  sur- 
mounted or  endured.  The  conditions  of  leading  the 
tramroad  carriage  around  the  curro  differ  altogether 
from  those  of  guiding  the  ordinary  road  carriage. 
The  tramrond  carriage  will  guide  itself,  with  either 
the  Bissel  two- wheel  truck,  or,  more  perfectly  still, 
with  the  old  German  six-wheeled  waggon  arrange- 
ment (in  which  the  axles  adjust  themselves  radially 
to  any  line  of  curvature) ;  while  the  ordinary  road 
carriage  must  have  the  swinging  axle  only  for  • 
guide. 

In  the  application  ol  power  to  the  steam  carriage, 
it  is  apparent  that  the  starting  resistance  is  the  most 
difficult  to  overcome  ;  and,  although  many  methods 
suggest  themselves,  none  has  yet  had  practical  ap- 
plication in  service  in  parallel  work.  The  utilisation 
of  the  momentum  of  stopping  may  be  available  to 
help  the  storting  of  a  carriage.  This  has  already 
been  elucidated  as  possible  on  railway  trains,  but  in 
this  case  this  case  the  gain  from  all  the  momentum 
lost  at  a  stoppage  bears  so  small  a  proportion  to  the 
labour  of  the  locomotive  engine  as  not  to  be  worth 
saving.  The  necessity  of  two  speeds,  at  least,  is  ac- 
knowledged, but  with  the  gearing  of  the  jack-in-the- 
box,  there  is  no  great  objection  to  double-speed 
wheels  in  addition.  The  total  motive  power  of  the 
engine  demanded  is  about  what  is  rated  two-horse 
power,  at  the  most,  and  the  engine  becomes  very 
small.  The  success  of  tho  "  thcee-cylinder  engines, ' 
now  made  by  the  thousand,  almost,  in  England,  and 
its  peculiar  facility  for  the  use  of  the  expansive 
force  of  steam  at  high  velocities,  seems  to  open  a 
ray  of  light  into  the  darkness  where  the  steam 
carriage  of  the  future  now  lies.  The  recognition  of 
the  fact  that  the  interstices  of  a  mass  of  coal,  on  a 
given  surface,  present  an  equal  area  for  any  sice  of 
lump,  whether  coarse  (large)  or  fine,  only  that  all  the 
lumps  or  grains  mnst  be  sorted  to  the  same  site,  is 
slowly  being  made ;  and  as  our  fine  anthracite  coal, 
of  pea-size,  runs  like  water,  it  follows  that  automatic 
firing  of  the  small  boiler  will  be  the  finality  for  the 
purpose  of  the  steam  carriage  (as  well  as  the  possible 
finality  of  the  firing  of  marine,  if  not  all,  steam 
boilers).  This,  with  suitable  automatic  arrange- 
ment for  feeding,  will  permit  the  steam  carriage  to 
be  run  by  one  man  alone.  Only  soruo  of  the  salient 
points  of  the  mechanism  of  the  coming  carriage  have 
been  noticed  here  ;  others  of  nearly  equal  importance 
present  themselves,  which  can  be  discussed  or 
settled,  in  the  same  way,  by  those  especially 
interested. 

Eventually,  the  steam  carriage  will  be  as  dis- 
tinctive as  the  locomotive  engine,  and  will  have  its 
nationalities  as  the  locomotive  has,  and  its 
individuality,  as  the  American  locomotive  of  to-day 
has  Wm.  Mason  iuscribed  upon  it. 

The  steam  carriage  when  in  use  on  the  public 
highways  or  tram  tracks,  will  be  much  more  safe 
from  accident  of  any  kind  than  the  ordinary  vehicle 
or  the  street  car.  The  requirement  of  penalty  can 
be  made  as  stringent  as  letting  all  statute  laws  out 
of  the  question  will  allow  the  enforcement  of  common 
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law ;  and  under  the  impulse  of  such  penalties— safe- 
guards, catchers,  detentors  or  arresters — automatic 
eoDtriTaneea  of  all  kinds,  will  multiply  to  the  point 
that  will  give  security  to  the  other  traffic,  quite  a* 
■Treat  as  that  now  attendant  upon  the  average 
driver  and  the  carriage  horses.  While  the  control 
of  the  apparatus,  either  to  start  or  to  step,  can  be 
made  certainly  as  effective  as  the  present  ordinary 
carriage,  however,  carefully  driven. 

The  abase  of  animals  (horses)  in  our  street  cars  is 
a  shocking  evil,  and  those  instincts  of  humanity 
which  lead  us  to  avoid  the  occasions  or  exhibitions  of 
eruaity,  now  urge  with  great  strength  the  substitu- 
tion of  inanimate  force  for  so  completely  mechanical 
exertion  of  power.  The  repairs  and  restoration  of 
the  roadways,  consequent  upon  the  employment  of 
hones  in  so  large  numbers,  form  the  chief  items  of 
expense  to  the  highway  department,  and  the  substitu- 
tion of  steam  carriages  would  materially  reduce  this 
harden  on  the  city.  The  removal  of  the  hordes  from 
the  street  railroad*  alone,  would  greatly  improve  the 
cleanliness  of  streets,  by  the  prevention  of  so  much 
decomposable  matter  now  deposited  upon  the  surface 
of  the  pavement,  to  be  ground  under  the  wheals  to 
an  impalpable  powder,  blown  about  with  the  winds, 
and  vitiate  the  very  air  we  breathe-  With  due 
regard  for  the  public  health  alone,  it  is  desirable  to 
substitute  the  steam  carriage  for  the  horse  car. 


THE  APPARENT  DIAMETER  OF  THE 
  '  MOON. 

FTTflE  difference  in  the  size  of  the  moon  is  well 
A  known  to  all  observers  as  an  optical  illusion  ; 
hat  Dr.  Montaooi,  in  the  Memorial  Diplomatique, 
has  endeavoured  to  prove  that  it  is  due  solely  to 
refraction.  "  Everybody,"  he  says,  "  must  have 
noticed  the  enormous  size  of  the  full  moon  when  it 
rises  at  dusk,  just  when  the  sun  has  set.  That  it 
is  owing  to  an  illusion  is  notorious — first,  because  our 
satellite  cannot  undergo  any  real  change  in  size 
daring  its  short  progress  from  the  horison  to  its 
culminating  point ;  and  secondly,  because,  whether 
observed  at  the  former  or  the  latter,  the  miororaetric 
measurement  of  the  visual  angle  under  which  it  is 
■can  is  always  the  same.  This  curious  circumstance 
has  always  been  a  pnssle  to  scientific  men.  La 
Place  says  that,  since  the  celestial  hemisphere  above 
onr  heads  appears  to  us  depressed,  tbo  rays  coming 
from  the  horizon  must  seem  to  us  longer  than  those 
from  the  senitb.  Other  physicists,  finding  this  ex 
Btanation  unsatisfactory,  assert  that  our  jodgmont 
m  led  astray  at  the  horizon  by  the  trees  and  houses 
bordering  on  it,  and  whioh.  having  a  size  known  to 
us  by  habit,  induce  us  to  compare  the  moon  to  these 
objects,  and  so  to  think  it  larger  than  it  is  at  the 
•alminaut  point,  where  it  ii  quite  alone,  without  any 
type  of  comparison  in  the  vicinity.  To  prove  this 
explanation  of  theirs,  they  prick  a  hole  through  a 
card,  and  look  through  it  at  the  moon  on  the  horison, 
thus  covering  all  the  terrestrial  objects  that  might 
lead  as  astray  ;  and  in  this  way  t  he  moon's  disc  is 
indeed  reduced  to  a  mneh  smaller  size.  Dr.  Montucci 
expresses  his  astonishment  at  finding  that  atmo- 
spheric refraction,  the  only  reasonable  cause  of  the 
phenomenon  in  bis  opinion,  is  not  only  overlooked  in 
this  question,  but  actually  rejected  by  all  school-book 
writers  on  natural  philosphy,  a«  well  as  by  irraver 
men."  The  demonstration  by  the  pricked  card  he 
shows  to  be  worthless  ;  "  for  "  eays  he,  "  go  about  in 
an  evening  and  look  at  the  gas  lamps  through  the 
card,  and  you  will  find  them  suddenly  dwindle  down 
to  pins'  heads,  because  yon  reduced  the  radiation  of 
light  by  narrowing  the  field  of  vision.  Tn  the  same 
way,  if  you  look  at  the  moon,  it  becomes  less,  just 
like  the  gas  flame;  but  do  not  imagine  that  it  is 
thereby  reduced  to  its  culminating  size.  No,  you 
cannot  have  two  sets  of  weights  and  measures  •  if 
you  look  at  the  moon  through  the  hole  when  she  is 
at  the  horizon,  yon  must  do  exactly  the  same  when 
she  is  at  the  zenith ;  and  then  you  will  seo  her 
smaller  than  ever  yon  saw  her."  The  card  thus  being 
set  aside  for  ever,  Dr.  Montncci  proceeds  to  examine 
whether  the  illusion  can  be  brought  about  by  a  type 
of  comparison,  and  he  enumerates  several  reasons 
why  it  cannot,  among  which  is  this  :  When  the  moon 
rise*  close  to  a  large  mass  of  houses  or  a  mountain 
standing  out  in  high  relief  above  the  real  horizon, 
she  loses  her  exaggerated  diameter  very  quickly  as 
she  goes  higher  up ;  so  that,  by  the  time  she  has 
reached  the  top  of  the  prominent  object,  she  has 
diminished  considerably.  But  that  object  is  still 
there — it  has  not  changed  :  then  how  comes  it  that, 
the  type  of  comparison  being  the  same,  the  object 
compared  has  diminished  P  Illusion  from  that  source 
cannot  therefore  be  pleaded  here.  Dr.  Montncci 
next  takes  np  refraction  as  the  sole  explanation 
possible.  The  misty  atmosphere  presents  itself  to 
the  eye  of  the  observer  as  a  concave  lens ;  the  moon 
is  outside,  and  forms  with  the  atmosphere  a  diver- 
gent lens,  which  enlarges  objects  on  a  dark  ground. 
Hence  the  moon,  as  well  as  all  terrestrial  objects  are 
increased  in  size  on  being  projected  by  refraction 
through  the  atmosphere.  This  view  of  the  case,  the 
author  oonfirms  by  various  experiments  with  concave 


PLANTS  AND  FROST. 

F HOSTS  often  do  serious  damage  to  plants  which 
have  probably  cost  much  anxiety  and  attention 
during  the  winter  mouths.  Tho  season  has  now 
dawned  when  the  villa  gardener  is  likely  to  consider 
all  safe  ;  but  often  when  be  is  not  on  the  alert  Jack 
Frost  intrudes  and  the  plants  are  frozen  ;  and,  to 
make  matters  worse,  the  bright  rays  of  the  sun  are 
allowed  to  disfigure  the  plants  before  a  remedy  is 
applied  (iu  many  cases  probably  without  a  remedy 
being  known).  Half-hardy  plants,-  generally,  will 
not  bo  injured  by  being  exposed  to  a  temperature  of 
32  deg  ,  or  exactly  freezing  point.  Three  or  four 
degrees  below  this  the  juices  of  the  plants  will  be 
frozen,  aud  further  injury  will  be  sustained  by  rais- 
ing the  temperature  suddenly. 

In  the  first  place,  says  Robert  Ballon  in  the 
Farmer,  the  plants  should  be  sprinkled  with  a  fine 
syringe  ;  the  water  used  should  not  be  much  above 
tho  freezing  point,  so  that  the  temperature  of  the 
plants  should  rise  from  28  deg.  to  32  deg.  They 
must  be  kept  shaded  the  whole  of  the  day,  artificial 
heat  only  to  be  applied  to  assist  in  keeping  the  tem- 
perature of  the  plants  at  about  32  deg.  for  some 
little  time  after  being  syringed. 

Heat  exists  in  two  states,  viz.,  latent  and  percepti- 
ble. When  any  two  snbstanoes  of  different  tempera- 
tare  come  in  contact  with  each  other,  the  tempera- 
ture of  the  one  is  raised,  and  that  of  the  other  is 
lowered,  until  the  two  substances  become  equal ;  and 
if  they  are  of  equal  density  the  temperature  will  be 
a  mean  one  (that  is,  provided  that  neither  of  these 
substances  undergo  a  change  from  solid  to  fluid,  or 
from  fluid  to  gaseous,  in  which  case  a  great  quan- 
tity of  perceptible  heat  will  be  consumed  and  con- 
verted into  latent  heat).  A  geranium,  for  instance, 
will  remain  uninjured  in  an  atmosphere  of  32  deg., 
every  degree  below  this  freezes  its  parts ;  but  if  the 
temperature,  when  not  lower  than  28  deg.,  is  raised 
by  the  freezing  of  water,  then  the  act  of  freezing,  by 
giving  off  latent  heat,  raises  the  temperature  to 
freezing  point,  and  the  plant  is  uninjured.  On  the 
other  hand,  if  the  temperature  should  be  sank  to  28 
deg.,  and  a  slight  syringing;  of  water  is  applied, only 
sufficient  to  raise  the  temperature,  by  the  congela- 
tion of  its  particles  to  30  deg.,  a  great  injury  will  be 
sustained  if  left  to  rise  afterwards  by  perceptible 
beat  to  32  deg.  So  that  considerable  judgment  is 
required  in  the  operation.  If  the  plants  are  in  ordi- 
nary garden  frames,  two  or  three  thicknesses  of  mats 
or  other  protecting  material  must  be  empbyed ;  as 
the  sun  must  be  excluded  as  well  as  the  frost.  If  in 
a  greenhouse,  the  plants  must  be  shaded,  and  only 
sufficient  artificial  heat  applied  to  raise  the  tempera- 
ture to  32  deg.  As  stated  above,  not  suddenly ;  and 
only  in  the  event  of  frost  continuing. 
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THE  usual  monthly  meeting  of  this  Society  was 
held  on  Wednesday,  the  17th  inst.,  at  the 
Institution  of  Civil  Engineers  ;  Mr.  H.  S.  Eaton, 
M.A.,  President,  In  the  chair. 

James  Lloyd  Ashbury,  M.P. ;  John  Hopkinson, 
P.L.S. ;  John  Brown,  M.  InBt.  C.E.  ;  Robert 
Pickwoll,  Assoc.  Inst.  C.E. ;  John  Brown,  Assoc. 
Inst.  C.E. ;  William  Ford  Stanley,  F.B.M  S.; 
Edmund  Cruse,  Rupert  Swindells,  Assoc.  Inst. 
C.E. ;  James  Eldridge,  Assoc.  Inst.  OE. ;  Charles 
Tarrant,  M.  Inst.  C.E.  j  George  Garnett,  Assoc. 
Inst.  C.E. ;  Thomas  Taylor-Smith,  M.  Inst.  C.E., 
was  balloted  for  and  duly  elected  Fellows  of  the 
Society.  The  following  papers  were  read :—"  Re- 
marknonthe  Present  Condition  of  Maritime  Meteoro- 
logy" by  Robert  H.  Scott,  F.R.S.  This  paper 
gives  a  history  of  all  that  has  been  done  in  maritime 
meteorology  since  the  Brussels  Conference  in  1853 
up  to  the  present  time.  "  On  the  Meau  Tempera- 
tare  of  every  day  at  the  Royal  Observatory,  Green- 
wich, from  1814  to  1873,"  by  James  Olaisher,  F.R.S. 
This  paper,  which  is  a  continuation  of  former  ones 
on  the  some  subject,  contains  the  observations  for 
the  ten  years  1861  to  1873,  which  being  combined 
with  the  previous  ones,  give  the  mean  for  60  years. 
"  On  the  Meteorology  of  Moznfferpore,  Tirhoot,  for 
1875,"  by  C.  H.  Pearson,  F.M.8.  "New  Wind 
Chart,"  by  Lieut.  Col.  G.  E.  Bulger,  F.M.S. 


Bottom  suggests  the  following  process  for 
dyeing  cotton  pure  blue : — Heat  a  mixture  of  137 
grains  Paris  blue,  137  grains  tartaric  acid,  i  fluid 
ounce  ammonia  water,  and  21  fluid  ounces  water, 
and  filter  after  cooling.  Ada  to  the  deep  blue 
filtrate  a  solution  of  caustic  soda,  until  it  is  de- 
colourised, and  after  some  time  assumes  a  light 
yellow  tint.  Impregnate  the  cotton  with  this  solu- 
tion and  pass  it  (best  after  allowing  it  to  dry) 
through  a  warm,  very  dilute  solution  of  sulphuric 
acid,  and  it  will  immediately  assume  a  beautiful 
blue  colour,  and  n°eds  only  to  he  washed  in  water. 
The  sulphuric  acid  may  be  so  diluted  that  it  has 
scarcely  a  perceptibly  sour  taste. 
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ANEW  source  of  unsuspected  poisoning  lias 
been  discovered  by  Dr.  Rocs,  of  Guv** 
Hospital,  in  a  green  calico  used  as  lining  for 
bed  curtains.  This  material,  which  is  of  u 
*'  delicate  green  colour, "  and  of  which  large 
quantities  have  been  sold. for  lining  chintzes,  in 
coated  with  an  arsenical  pigment,  and  though 
it  is  highly  glazed  gives  off  a  perfect  cloud  of 
poisonous  dust  when  used  for  curtains  and 
similar  articles.  Bed  curtains,  nowadajH,  are 
happily  out  of  favour,  but  the  caution  may  be 
useful  to  those  who  still  surround  themselves 
with  a  stuffy  atmosphere,  and,  by  employing 
bright  green  curtains,  inhale  poison  as  thej 
slumber. 

The  Westminster  Aquarium  is  not  quite  so 
successful  as  the  "  Fellows "  of  the  society 
could  desire.  The  salt-water  tanks  are  being 
rapidly  filled  with  water,  but  the  fresh-water 
fish  are  showing  symptoms  of  the  "  disease, " 
after  a  comparatively  short  residence  in  their 
new  abode.  It  is  stated,  too,  that  the  tanks 
leak,  and,  owing  to  the  vibration  caused  by  the 
railway,  are  likely  to  get  worse.  One  of  the 
authorities  writes  to  say  that  the  fish  are  not 
attacked  by  a  "  parasite  "  as  was  reported,  but 
are  suffering  from  a  slimy  kind  of  film,  which 
adheres  to  them — probably  of  vegetable  origin, 
and  in  fact  a  parasitical  fungus  not  unknown  to 
moat  amateur  aquarium-keepers. 

At  the  last  meeting  of  the  Scientific  Com- 
mittee of  the  Royal  Horticultural  8ociety  the 
Rev.  M.  J.  Berkeley  stated  that  he  had  not  the 
slightest  doubt  that  the  resting  spore  discovered 
by  Mr.  W.  G.  Smith  is  that  of  •  the  potato 
fungus. 

The  Yorkshire  College  of  Science  has  already 
made  its  mark,  and  will  speedily  become  a 
worthy  rival  of  "  Owen's."  To  Mr.  Thorpe, 
its  professor  of  chemistry,  and  Mr.  Green,  its 
professor  of  geology,  this  success  is  mainly 
due.  More  than  200  students  have  attended 
the  afternoon  and  evening  classes,  while  the 
regular  work  of  the  day  has  been  done  by  75 
students  during  the  present  session.  Of  the 
special  fund  of  .£10,000  two-thirds  have  been 
subscribed,  and  the  college  will  also  partici- 
pate in  the  Akroyd  foundation. 

The  report  of  the  Museums  and  Lecture- 
rooms  Syndicate  of  the  University  of  Cam- 
bridge has  been  published.  The  Woodwardian 
Museum  has  been  enriched  by  the  addition  ot 
at  least  30,000  specimens,  including  collections 
from  Dr.  Hicks  and  the  late  Sir  Charles  LjeU. 
Mr.  Hamilton  has  presented  a  collection  of 
1,400  birds*  skins,  many  of  them  belonging  to 
species  previouslyunrepresentedinthemuseum. 
Prof.  Stuart  urges  the  necessity  of  a  museum 
of  mechanical  contrivances  and  a  small  work- 
shop. The  reports  from  the  other  professors 
of  branches  of  science  show  that  Cambridge* 
progressing  with  the  times. 

The  Bessemer  steamship,  which  cost  some- 
thing like  £200,000,  has  been  sold  to  a  com- 
pany in  Hull  for  £20,000. 

A  new  tram-car  locomotive  by  Messrs- 
Merry  weather  was  tried  last  week  on  the 
Dewsbury,  Bristol,  and  Batley  tramway,  with 
satisfactory  results.  It  ran  all  day  without 
the  slightest  inconvenience  to  the  other  traffic, 
and  without  alarming  the  horses.  Similar 
engines  have  been  running  in  Paris  for  som* 
time. 

An  attempt  is  being  made  by  the  German 
coal-owners  to  establish  a  foreign  trade  » 
German  coal,  and  at  all  events  to  supplant 
English  coal  in  German  steamers.  Accord- 
ingly the  requisite  machinery  for  shipp"^ 
coal  has  been  erected  at  Bremerhaven, ,  w» 
the  merchants,  relying  on  the  reports  of  toe 
German  consuls,  are  confident  or  creating  a 
profitable  trade.  They  have  induced  the  AJ 
miralty  to  institute  a  comparative  tnaio1 
English  and  German  coals,  and  hope  at  les* 
to  obtain  an  order  for  German  war  vessel 
ship  German  coals  whenever  they  ^ 
obtained  in  Transatlantic  ports.  The  oflK*" 
of  the  German  navy,  however,  prefer  **£ 
liflh  coal. 

The  manufacture  of   "animal  charcoal 
from  Kimeridge  shale  is  said  to  have  ptovea  »> 
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far  successful  that  the  "sanitary  carbon" 
may  be  used  for  purifying  sewage  and  similar 
purposes.  An  immense  deposit  of  Kimeridge 
shale  can  be  worked  in  Dorset,  and  as  it  is 
said  to  yield  9,000  cubic  feet  of  gas  per  ton, 
leaving  fiver  11  cwt.  of  residue,  -which  is 
practically  animal  charcoal,  there  is  reason 
to  believe  that  the  company  will  be  able  to 
produce  it  at  about  one-fourth  the  coat  of  the 
"  bone  charcoal." 

The  Smithsonian  Institution  contemplates 
appointing  a  committee  to  make  a  series  of 
experiments  and  observations  on  the  tempera- 
ture of  the  earth  at  various  depths.  The 
weight  of  the  earth  will  also  be  calculated 
with  as  great  accuracy  as  possible. 

It  would  appear,  from  a  lecture  delivered 
before  the  Medical  Society  of  London,  by  R. 
Farquharaon,  M.D.,  that  the  strength  of  several 
of  the  so-called  "  mother  tinctures "  of  the 
homcBopathist8  is  far  in  advance  of  that  of  the 
solutions  sold  by  the  allopathic  chemists.  It 
is  well  to  notice  this  fact,  as  no  restriction  is 
placed  on  the  sale  of  these  dangerous  prepara- 
tions, bo  that  they  may  be  freely  purchased 
with  homicidal  or  suicidal  intent.  Thus,  for 
instance,  in  the  solution  of  arsenicum,  of  the 
tint  potency,  arsenious  acid  was  found  to  the 
extent  of  1  grain  in  102  minims  of  water; 
while  the  corresponding  solution  in  the  British 
Pharmacopoeia  contains  only  1  grain  of  arse- 
nious acid  to  120  minima  of  water.  Again,  an 
analysis  of  the  "first  potency"  of  mercurius 
gave  1  grain  of  bichloride  of  mercury  (corrosive 
sublimate)  in  about  2  drachms  of  water,  or  four 
times  the  strength  of  the  British  Pharmaco- 
poeia solution  of  perchloride  of  mercury.  The 
strength  of  the  tinctures  of  aconite  and  bella- 
donna was  found  also  to  be  much  greater  than 
that  of  the  recognised  medical  preparations. 
The  analyses  were  performed  by  Mr.  Brownen, 
the  able  analytical  chemist  of  Messrs.  Savory 
and  Moore.  Among  the  dangers  to  be  antici- 
pated by  the  unrestricted  sale  of  such  poisons 
as  the  above,  besides  the  one  already  pointed 
out,  the  lecturer  adverted  to  the  "  rash  confi- 
dence engendered  in  the  minds  of  old-fashioned 
homoeopathiste  regarding  the  weakness  of  their 
drags,  and  the  freedom  with  which  they  may 
be  used.  A  mistake  of  this  kind  occurring  with 
aconite  would  probably  not  happen  to  the  same 
patient  a  second  time. " 

M.  Lecoq  de  Boisbaudran  has  reduced  to  the 
metallic  state  about  10  centigrams  of  the 
metal  gallium,  and  has  determined  its  melting- 
point,  when  pure,  to  be  29  5°  C.  (85  Pahr.).  It 
adheres  readily  to  glass,  forming  a  whiter 
mirror  than  mercury,  but  it  appears  to  be  of 
too  fusible  a  nature  to  be  of  much  practical 
utility.  It  oxidises  very  slightly  when  heated 
to  redness,  but  does  not  volatilise.  Nitric  acid, 
when  supplemented  by  heat,  attacks  it,  nitrous 
vapours  being  liberated.  Alloys  containing 
gallium  will  possibly  give  us  useful  fusible 
metals,  but  the  difficulty  at  present  will  be  to 
get  the  gallium. 

An  interesting  resume"  of  scientific  progress 
in  France,  in  1875,  will  be  found  in  M.  Emile 
Blanchard's  annual  report  on  the  works  of 
members  of  learned  societies  of  departments 
{Let  Uondes,  4th  May).  We  briefly  note  the 
following  points :  M.  Lecoq  de  Boisbaudran' s 
discovery  of  the  new  metal  gallium  is  first, 
referred  to.  This  able  chemist  is  a  merchant, 
and  it  is  remarked  that  science  is  much  more 
rarely  cultivated  by  unprofessional  men  in 
France  than  in  England.  M.  Abria  receives  a 
medal  for  his  two  excellent  methods  of  study- 
ing the  phenomena  of  magnetism  of  rotation ; 
in  one  case  he  reduced  the  intensity  of  the 
force  from  the  decrease  in  amplitude  of  oscil- 
lations of  the  magnet,  produced  by  the  force 
Irom  the  active  plate ;  in  the  other,  from  the 
angle  to  which  the  magnet  is  deflected  from 
the  magnetic  meridian  under  action  of  the 
turning  plate.  M.  Abria  has  also  made  impor- 
tant verification  of  Huyghen's  famous  theorem 
on  the  double  refraction  of  biaxial  crystals.  M. 
Violle'scomparative  measurementson  the  inten- 
sity of  solar  radiation  on  the  top  of  Mont  Blanc, 
iuidon-theQlacierde3Boi8son8,andM.Mouchot's 
utilisation  of  solar  heat,  have  been  noticed  in 
our  columns.  M.  Alluard  has  had  constructed, 
on  the  summit  of  Puy  de  Dome,  a  meteoro- 
logical observatory,  from  which  important 


results  are  anticipated.  The  extensive  peat 
bogs  on  the  coast  of  Flanders,  and  in  the 
department  of  the  Somme  and  Nord,  have  been 
carefully  examined  by  M.  Debray,  who  plaees 
their  origin  mainly  in  Roman  times.  M. 
Dumortier  has  devoted  10  years  to  a  large  and 
valuable  work  on  the  fossil  remains  of  the 
Jurassic  period  in  the  Rhone  valley.  The 
species  of  several  families  of  plants,  such  as 
the  Graminealj  are  often  very  difficult  to  dis- 
tinguish ;  M.  Duval  Jouto  has  detected  a 
number  of  m.nute  differences  in  the  leaves, 
stem,  and  root,  and  has  greatly  advanced  the 
precision  of  knowledge  in  this  department. 
The  flora  and  fauna  of  France  have  been  largely 
investigated.  M.  Fabvre  has  brought  to  light 
some  strange  facts  regarding  insects  of  tha 
type  of  cantharides.  These  prolific  insects  lay 
their  eggs  in  the  ground;  the  young  larvae 
climb  on  plants  and  attach  themselves  to  the 
bodies  of  bees ;  conveyed  to  the  cells  of  the 
latter,  they  eat  first  the  eggs,  then  the  provi- 
sion of  honey  and  pollen.  M.  Lortet  has 
described  the  curious  habits  of  Chromis  pater- 
familias, a  fish  of  Palestine,  which  keeps  its 
young  in  the  sides  of  its  mouth.  The  same 
author  has  published  a  volume  of  Archives  of 
the  Museum  of  Natural  History  of  Lyons.  M. 
Filhol  has  very  successfully  examined  some 
deposits  of  phosphorite,  and  has  come  upon 
batrachians  of  an  ancient  geological  epoch 
transformed  into  phosphate  of  lime,  and  retain- 
ing the  forms  of  life.  The  geology  and  vege- 
tation of  Campbell  Island  has  been  greatly 
elucidated  also  by  M.  Filhol.  Most  of  the 
plant  species  are  to  be  found  in  New  Zealand ; 
some  are  from  Patagonia,  very  few  from 
Australia. 

A  new  coffee,  the  produce  of  Cassia  Occiden- 
tals, will  probably  enter  into  the  list  of  our 
drinks.  It  is  found  abundantly  in  Africa,  and 
also  India,  Jamaica,  and  Cochin  China.  When 
roasted  it  is  hardly  distinguishable  from 
genuine  coffee.  Owing  to  the  abundance  of 
the  supply  the  price  will  be  much  lower  than 
that  of  coffee. 

The  medicinal  properties  of  the  Eucalyptus 
globulus  formed  the  subject  of  an  interesting 
paper  read  by  Dr.  Fedeli  at  the  Roman  Academy 
of  Medicine  on  the  30th  ult.  After  adverting 
to  the  natural  history  of  the  plant,  and  citing 
a  host  of  witnesses  as  to  its  virtues  as  a  febri- 
fuge. Dr.  Fedeli  proceeded  to  describe  the 
curative  powers  of  the  various  preparations  of 
the  Eucalyptus,  especially  of  the  alcoholic 
tincture,  not  only  in  cases  of  periodic  fever  and 
of  paluatral  cachexia  in  general  but  also  in  ali- 
ments of  an  atonic  or  anemic  nature.  In  the 
discussion  that  followed  the  reading  of  the 
paper,  Dr.  Colapiete  ascribed  the  virtue  of 
Eucalyptus  in  malaria  to  its  cultivation  increas- 
ing the  quantity  of  ozone  in  the  air;  while 
Drs.  Marchi  and  Terrizi  opposed  this  view,  the 
latter  maintaining,  as  the  result  of  experi- 
ments made  on  bacteria  and  micrococci,  that 
ozone  instead  of  diminishing  actually  increases 
the  fermentative  action  of  the  malarial  poison. 

It  appears,  from  experiments  instituted  by 
Dr.  Masters,  that  the  small  cup-shaped  petals, 
which  form  the  nectaries  of  Eelleborus,  are 
gifted  with  the  same  power  of  absorbing  and 
digesting  nitrogenous  substances  as  the  leaves 
of  the  Venus'  flytrap,  and  the  Sundew. 

A  new  machine  for  compression  of  air,  in- 
vented by  M.  Dubois  and  Francois,  and 
which  is  used  in  the  coal-mines  of  Wenster, 
near  Luttich,  for  working  boring  machines, 
is  described  in  Dingier'*  Polyteehnisches 
Journal.  The  air-compressing  piston  and  the 
steam  piston  are  in  one  piece,  but  the 
essential  part  of  the  mechanism  is  the  mode 
of  cooling  the  compressed  air,  which  is  by 
means  of  two  injection-roses  introduced  into 
the  two  cylinder  covers  and  connected  by  pipes 
with  the  underpart  of  the  compression  reser- 
voir, which  b  filled  partly  with  water,  partly 
with  compressed  air  (the  latter  thence  con- 
veyed to  the  boring  machine).  A  fine  con- 
tinuous spray  is  thus  ejected  on  both  sides  of 
the  piston.  When  the  latter  is  at  one  end  of 
its  course  it  presses  a  portion  of  the  water, 
which  now  fills  the  whole  cylinder  space  on  one 
aide  of  the  piston  back  into  the  compression 
reservoir.  Further,  water  is  of  course  carried 
off  with  the  compressed  air,  and  is  thrown  down 


into  tho  compression  reservoir  and  cooled, 
so  that  the  same  water  is  in  continuous  circu- 
lation, is  alternately  heated  in  the  cylinder  and 
cooled  in  the  reservoir.  With  this  engine  60 
revolutions  can  be  produced  in  a  minute,  giving 
an  effect  nearly  three-fold  that  of  the  ordinary 
air-compressors. 

Attention  was  called  in  the  French  Academy 
the  other  day  to  the  properties  of  the  oysters 
called  Portuguese,  brought  from  the  mouth  of 
the  TaguB.  They  are  very  much  richer  in  bro- 
mine and  iodine  than  those  met  with  on  the 
English  coasts,  and  are  a  valuable  article  of 
food,  well  deserving  the  attention  of  hygie- 
nists,  and  specially  suitable  for  preventing 
scrofula,  ganglionic  swellings,  rickets,  and  per- 
haps also  consumption.  One  kilogramme  of 
Portuguese  oysters  extracted  from  the  shell 
gives  700  gm.iume8.of  water — a  slightly  violet 
colouring  matter  from  the  liver,  0  039  of  iodine 
and  0  052  of  bromine.  The  oysters  cannot  be 
cultivated  further  north  than  the  warm  watera 
of  Portugal  or  the  south  of  France.  Near 
Lisbon  they  occupy  a  large  bank  of  about  50 
kilometres.  They  are  distinguished  in  appear- 
ance partly  by  their  claw-ohaped  shell. 

M.  Colladon  has  been  elected  by  the  French 
Academy  correspondent  in  the  section  of 
mathematics,  in  room  of  the  late  M.  Seguin. 

There  was  a  few  months  ago  a  cry  of  alarm  in 
Germany  that  France  was  absorbing  ail  the 
horses  of  the  country.  The  truth  on  this  point 
has  been  cleared  up  by  a  veterinary  surgeon, 
M.  Quivoque.  During  the  first  six  months  of 
1875,  and  the  three  previous  years,  there  went 
from  France  74,385  horses;  of  these  15,262 
were  sent  to  Germany,  11,873  to  Belgium  in 
transit  for  Germany,  8,555  to  Switzerland  in 
transit  for  Germany,  20,000  to  England,  and 
the  rest  to  other  countries.  Total  for  Germany, 
38,690  French  horses,  or  13,000  a  year.  Now, 
before  1870-71,  Germany  bought  from  France 
only  1,500  horses  per  arnum  st  the  maximum, 
Belgium  not  more  than  500,  and  England  400. 
The  number  of  horses  which  France  bought 
from  Germany  during  the  three  years  in 
question  was  8,917,  or  four  times  less  than 
were  delivered  to  Germany.  "Thus,"  M. 
Quivoque  says,  "  it  is  France  that  has 
to  complain  of  the  drainage  of  her  cavalry. 
Germany  has  no  need  of  our  horses,  but  she 
wishes  to  enfeeble  us  by  reducing  our  organ- 
isation, such  is  her  aim,  pursued  with  a  great 
perseverance.  She  knows  our  situation  and 
has  foreseen  everything."  M.  Quivoque  further 
finds  that  altogether  there  leave  France  ten 
times  more  horses  than  'enter  it.  (100,000 
horses,  it  is  estimated,  were  lost  by  France 
during  the  war.) 

A  history  of  botany  from  the  sixteenth  cen- 
tury to  1860,  by  the  eminent  German  botanist, 
M.  Sachs,  has  lately  appeared  in  Munich.  He 
divides  his  subject  into  three  parts  :  devoted, 
the  first  to  taxonomy  and  morphology,  the 
second  to  anatomy,  and  the  third  to  vegetable 
physiology.  M.  Sachs  is  a  firm  believer  in 
the  doctrine  of  descent,  and  is  struck  with  the 
obstacles  which  the  dogma  of  constancy  of 
species  has  presented  to  the  development  of 
the  science,  and  with  the  contradictions  into 
which  it  has  led  its  most  distinguished  advo- 
cates. 

The  phenomena  of  viscous  fermentation 
have  lately  been  made  the  subject  of  a  series 
of  researches  by  M.  Commaille,  described  in 
part  in  the  Moniteur  Scienti/ique  for  May.  In 
the  first  chapter  the  author  gives  an  account 
of  experiments  with  sugared  water  and  a  vari- 
able azotised  matter ;  also,  accidentally,  with 
chalk  and  phosphate  of  lime.  In  the  second, 
he  studies  the  modifications  produced  in  trans- 
formations of  sugar  by  the  presence  of  other 
matter  than  chalk  and  phosphate  of  lime,  the 
azotised  matter  constantly  remaining  the  same. 
In  the  third  chapter  he  investigates  the  bodies 
produced  in  viscous  fermentation,  and  states 
his  conclusions.  (The  second  and  third 
chapters  are  not  yet  published.)  This  number 
of  the  Moniteur  Scientifique  also  contains  an  in- 
structs vesummary  of  recent  progress  of  chemical 
industry,  treating  of  phosphorus  and  matches, 
(von  Sch rotter)  and  of  barium,  strontium, 
calcium,  and  magnesium.  (Biedemann) 
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LETTERS  TO  THE  EDITOR. 


[W e  de  net  told  ourselves  responsible  for  the  opinions  of 

our  oorrerpondmU.  The  Editor  respeetjuUy  requests  thai  all 
communication  should  be  dravm  up  aa  brie  Ay  as  possible .] 

AO  communication*  should  be  addressed  to  the  Editor  of  the 
Ehslish  M  EC  BASIC,  31,  Tavittock-etreet,  Cogent-garden, 

W.C. 

AU  Cheques  emd  Post-office  Orders  to  he  mode  payable  to 
J.  Pamhou  Bowaoob. 

In  order  tofaoOUaU  reference.  Correspondents,  *kot\ 
speaking  of  any  Letter  previously  inserted,  will  oblige  bj, 
mentioning  the  number  of  the  Letter,  as  vceU  as  the  page  on 
which  it  mppears. 

"  I  would  hare  everyone  writ*  what  lie  known,  ud  as 
much  as  he  knows,  but  no  more:  and  that  not  in  this 
only,  bat  in  all  other  subjects :  For  such  a  person  ma/ 
hare  some  particular  knowledge  and  experience  of  the 
nature  of  sneh  a  peraon  or  earn  a  fountain,  that  ae  to 
other  thing*,  known  ne  more  than  what  everybody  does, 
and  yet,  to  keen  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physicks  :  a  rice 
from  whence  great  inconTenlenoes  derive  their  original." 
^Uontaigntfs  Mm*. 


"  NOMB  DE  PLUME  "  -  MISTAKES  IN 
LOCKYE  R'S  ASTRONOMY— BGIENTO- 
PHILOSOPHY  AND  UNSCIENTIFIC 
BLUNDERING  —  AMERICAN  SENSI- 
TIVENESS. 

[10956.] — There  is  one  point  about  the  use  of 
•noms  de  plume  which  is  commonly  overlooked. 
Printed  letters  oyer  assumed  names  are  often 
described  in  terms  applicable  only  to  letters  actually 
anonymous,  whereas  the  former  are  customarily 
accompanied  by  the  name  and  address  of  the  writer, 
"  not  necessarily  for  publication,  but  as  a  guarantee 
of  good  faith."  The  writer  of  a  letter  who  omt'fs 
to  give  his  name  in  this  way  may  be  honest  ;  bat 
one  who  refuses  to  do  so,  when  asked,  is  ex  neces- 
sitate dishonest,  seeing  that  to  refuse  a  guarantee 
of  good  faith  is  to  admit  bad  faith.  I  remember 
being  con»iderably  amused  when,  at  a  general 
meeting  of  the  Astronomical  Society,  some  remarks 
which  appeared  in  your  columns  over  a  nom  de 
plume  (bnt  from  a  writer  who  was  doubtless 
known  to  you)  were  spokes  of  in  terms  befitting 
only  the  work  of  an  anonymous  scandalmonger- 
Yet,  unless  I  strangely  err,  one  of  the  rery  persons 
who  so  spoke  has  since  written  to  you  anonymously 
in  the  real  sense,  declining  (notwithstanding  your 
repeated  requests)  to  publish  his  name,  which, 
nevertheless,  several  passages  of  his  letters  indicated 
to  everyjudge  of  style.    I  refer  to  letters. 

"J.  W.,  Manchester,"  in  his  reply  (p.  234)  to 
query  25820,  p.  183,  is  rery  probably  right  in 
saying  that  Mr.  Lockyer's  "  Astronomy  compares 
favourably,  notwithstanding  its  failures,  with  many 
popular  treatises  on  astronomy.  In  fact,  so  little 
of  the  book  is  original,  either  m  plan  or  statement, 
that  most  of  the  errors  must  be  referred  to  other 
writers  than  Mr.  Lockyer.  Unfortunately,  there 
is  nothing  to  indicate  where  a  sound  astronomer  is 
quoted,  and  where  some  inferior  author,  or  where 
quotation  oeases  and  the  compiler  loquitur.  The 
only  "  horrid  example  "  I  can  at  the  moment  recall, 
as  referred  to  in  College  Examinations,  is  the  state- 
ment (Art.  609) :  "  Were  the  earth  twice  as  large 
as  it  is,  it  would  produce  in  one  second  of  time  a 
double  Telocity,"  Ac.  The  book  contains  several 
errors  of  the  kind,  especially  in  the  parts  relating  to 
longitude,  the  equation  of  time,  nutation  (where 
an  attempt  is  made  to  abridge  the  sound  account 
given  in  Airy's  book),  eclipses,  the  laws  of  motion, 
Ac.  Yet  in  places  mathematical  formula  are  used 
(no  doubt  supplied  by  Wilson,  Balfour  Stewart,  and 
others)  which  could  not  but  be  Oreek  to  any  one 
who  could  make  the  mistakes  referred  to.  Mistakes 
like  those  quoted  by  "J.  W.,  Manchester"  are 
also,  I  am  told,  quite  numerous ;  but,  of  course,  I 
hare  not  had  time  to  examine  the  work  for  them. 
In  his  "  Astronomy  for  Children,"  Mr.  Lockyer  has 
out-Heroded  Herod  by  placidly  informing  those 
innocents  that  the  stars  which  pass  overhead  in 
London  rise  and  set  on  a  slant — such  stars  in  reality 
never  approaching  the  horizon  within  some  26  times 
the  apparent  diameter  of  the  sun  or  moon.  The 
American  edition  of  Mr.  Lockyer's  "  Elements  of 
Astronomy"  has  been  carefully  corrected,  and  is  a 
useful  introduction  to  astronomy.  Whether  the 
American  edition  of  his  smaller  work  has  been 
corrected  I  do  not  know. 

I  cannot  understand  the  concluding  sentences  of 
letter  10831,  p.  176,  where  "  Dr.  H.  M.  M."  asks 
for  my  opinion  about  the  habitability  of  other 
planets.  He  says  that,  while  I  show  that  the  white 
polar  caps  on  Mars  are  of  snow,  I  "  yet "  oppose 
the  idea  that  other  planets  are  habitable.  I  cannot 
see  why  anything  shown  about  Mars  should  regulate 
our  views  about  other  planets.  He  goes  on  to  say 
that  he  feels  perfectly  certain  that,  if  there  is  snow 
on  Mars,  the  planet  must  be  habitable.  I  do  not 
wish  to  disturb  this  confidence  of  hi*— so  will  limply 
remark  that  I  do  not  share  it.  Glancing  over  a 
later  letter  (10882,  p.  224),  I  note  some  rather  wild 
reasoning.  Thus  he  thinks  "  the  slight  attraction 
at  the  moon's  surface,  and  the  comparatively  great 
size  of  the  mountains,  might  cause  the  atmosphere 


to  fit  close  to  the  irregular  surface  like  a  jacket." 
The  smallness  of  lunar  gravity  would  have  precisely 
the  contrary  effect.  I  would  venture  to  submit  to 
some  of  those  among  your  correspondents  who  seem 
disposed  to  look  very  far  ahead,  and  very  widely 
around,  that  a  little  attention  to  matters  of  detail 
close  at  hand  would  not  be  a  bad  preparation.  One 
effect  of  errors  such  as  the  one  I  have  noticed  is  to 
prevent  any  one  who  knows  anything  of  science  from 
reading  further. 

I  was  rather  amused  at  the  way  in  which  some 
American  newspapers  referred  to  my  account  of  an 
unclean  fellow  at  Des  Moines  (Iowa),  who  used  his 
knife  to  eat  sngar  and  cream  out  of  basins  intended 
for  general  use.  The  Daily  Graphic  "  went  for 
me,"  to  use  a  Western  phrase,  energetically.  Un- 
fortunately, your  printers  put  the  words,  "  five 
inches,"  where  I  wrote  "  3  inches,"  and  a  writer  in 
the  Graphic  wm  at  great  pains  to  show  that  the 
distance  from  the  teeth  to  the  uvula  averages  4J 
inches  only,  and  that,  therefore,  I  was  guilty  of 
"  characteristic  exaggeration  "  in  saying  that  people 
at  Des  Moines  always  thrust  their  knives  five  inches 
down  their  throats.  Seeing  that,  even  with  the  mis- 
print, I  only  Baid  that. one  man  at  Des  Moines, 
presumably  much  practised  in  the  art,  passed  five 
inohes  of  his  knife  within  his  lips,  I  think  the 
ebaracteristicexaggeration  was  in  the  Daily  Graphic 
account.  That  paper,  by  the  way,  is  remarkable 
as  depending  for  its  commercial  success  on  an 
ingenious  method  of  reproducing  engravings,  its 
artistic  piracies  being  usually  committed  upon  the 
Illustrated  London  News,  Graphic,  Punch,  and 
other  illustrated  English  papers.  But  the  famous 
Transatlantic  Balloon  hoax  did  much  to  bring  the 
paper  into  notice,  Americans  being  content  to  for- 
give the  trick  played  on  them  by  the  proprietors  of 
the  Daily  Graphic  for  the  sake  of  its  cuteness.  It 
has  been  a  comfort  to  me  that  the  Daily  Graphic 
(and,  I  think  I  may  safely  say,  that  paper  alone) 
was  almost  constantly  hostile  to  me,  as  it  was  to 
Kingsley.  Tyndall,  and  other  Englishmen  who  have 
addressed  American  audiences,  never  giving  one  of 
us  a  good  word,  unless  to  make  the  denunciation  of 
some  one  else  more  scathing  by  contrast.  How- 
ever, in  the  matter  of  the  Des  Moines  man,  papers 
of  a  far  different  character  were  against  me.  The 
Neio  York  Tribune,  for  example,  found  in  my 
objections  to  that  most  objectionable  person  clear 
evidence  that  I  was  preparing  a  book,  "after  the 
usual  manner  of  British  travellers,"  and  went  onto 
recommend  me,  if  I  ever  visited  Des  Moines  again, 
to  board  with  a  friend — as  if  I  had  shown  myself 
undnly  squeamish.  The  Philadelphia  Bulletin 
reminded  me  that  America  is  a  free  country.  And 
so  forth.  I  had  been  so  careful  to  describe  the  Des 
Moines  episode  as  altogether  exceptional  that  this 
sensitiveness  surprised  roe  a  good  deal.  I  think  a 
chief  cause  of  misunderstanding  between  English- 
men and  Americans— perhaps  I  should  rather  say 
between  Europeans  and  Americans — is  to  be  found 
in  the  peculiar  sensitiveness  of  many  Americans 
about  such  matters.  A  traveller  most  scrupulously 
anxious  to  avoid  offence  gives  continual  offence 
until  be  has  come  to  understand  the  peculiarity.  I 
once  remarked  to  a  Westerner  that  it  was  a  bitterly 
cold  day,  and  received  a  rather  surly  reply  to  the 
effect  that  he  had  known  as  unpleasant  weather  in 
England.  Another  time,  a  lady  having  asked  me 
how  Americans  had  treated  me,  I  unfortunately 
replied  that  I  had  been  quite  surprised  by  the  kind- 
ness of  their  greeting,  which  reply  she  at  once 
interpreted  as  signifying  that  I  had  expected  to  find 
them  very  disagreeable  and  nnkind  people.  Too 
ready  to  take  offence  in  this  way,  where  the  very 
reverse  of  offence  had  been  intended,  Americans  are 
often  also  too  ready  to  look  with  suspicion  on  warm 
and  honest  expressions  of  goodwill  towards  their 
country.  It  has  not,  indeed,  come  to  my  knowledge 
that  any  remarks  of  my  own  bare  been  so  received  ; 
but,  from  the  way  in  which  I  have  heard  favourable 
expressions  of  opinion  by  other  Englishmen  com- 
mented upon,  I  can  scarcely  hope  to  have  escaped 
such  misinterpretation.  Yet  I  have  never  expressed 
a  favourable  opinion  on  anything  American  to 
Americans  which  I  have  not  repeated,  both  publicly 
and  to  my  private  friends,  on  this  side  of  the 
Atlantic.  Eichd.  A.  Prootor. 


THE  SATELLITES  OP  URANUS,  AND 
"MIRACULOUS  VISION." 

[10957.1 — Yodr  readers  will  doubtless  *'  be  sur- 
prised to  learn"  that  your  talented  correspondent, 
"  F.  R.  A.  S.,"  has  apparently  joined  the  legal  pro- 
fession (letter  10921,  par.  2,  p.  249),  and,  having 
probablv  been  successful  in  sifting  out  some  cases 
of  "  mistaken  identity"  in  his  own  neighbourhood, 
haa  resolved  to  extend  the  sphere  of  his  labours  by 
sending  a  subpoena  to  an  Irishman  to  have  him 
placed  in  the  "  witness-box"  for  judicial  examina- 
tion respecting  a  supposed  case  of  mistaken  iden- 
tity, in  taking  for  the  onter  satellites  of  Uranus 
some  faint  specks  only  floating  in  the  sensorinm  in 
the  form  of  "  mnscse  volitantes,"  caused  by  dys- 
pepsia, or  else  the  result  of  a  vivid  imagination 
characteristic  of  the  inhabitants  of  the  Emerald 
Isle.   I  can,  however,  aware  "  F.  R.  A.  S."  that 


my  eye  is  not  troubled  with  the  first  complaint,  and 
I  am  too  "  matter-of-fact "  for  the  secona.  A  more 
likely  explanation  will  be  found  in  the  remarks  of 
Mr.  Proctor  (Vol.  XXL,  p.  587),  in  the  para- 
graph on  "seeing  faint  stars,"  to  which  I  would 
direct  attention. 

Though  much  as  I  would  like  to  give  "  P.  R.  A.  8." 
a  viva  voce  explanation  of  the  particulars  he  seems 
so  anxious  to  obtain  by  a  catechetical  examination, 
I  fear  it  must  be  limited  to  his  perusal  of  the  data 
furnished  to  the  Council  of  the  Royal  Astronomical 
Society,  with  which  he  is  probably  acquainted.  He 
evidently  does  not  believe  that  the  faint  specks  of 
light  I  saw  on  some  dozen  of  nights  during  the 
months  of  January,  February,  and  March  last  were 
properly  identified  with  the  outer  satellites  of 
Uranus.  Well,  be  it  bo  !  I  am  not  at  all  (nor 
was  I  at  any  time)  anxious  to  endeavour  to  make 
any  person  believe  that  I  had  seen  Titania  and 
Oberon  with  only  4'3in.  aperture.  There  may 
have  been  a  series  of  very  remarkable  coincidences 
in  the  close  approach  of  the  estimated  positions  and 
distances  to  the  Epbemeris  afterwards  consulted, 
and,  if  so,  the  subject  ("  Laws  of  Probabilities  and 
Chances")  is  worthy  of  being  taken  up  by  Mr. 
Proctor,  who,  I  am  glad  to  find,  is  home  again  from 
America.  I.  W.  Ward. 

Belfast,  May  19. 

[10958.1—1  havr  read  letter  10948  through  again, 
and  see  nothing  in  it  which  should  cause  Mr.  Ward 
to  suppose  that  I  "  desire  to  appear  witty  "  at  his 
expense.  I  can  assure  Mr.  Ward  that  it  was 
written  simply  to  draw  the  attention  of  the  reader* 
of  the  E  nqlibh  Mechanic  to  an  example  of  the 
most  extraordinary  acuteness  of  vision  that  I  had 
ever  seen  recorded.  As  I  have  said  before,  the 
question  of  eyesight  is  a  very  interesting  one  to  me, 
and  I  have  no  doubt  that  it  is  bo  to  very  many 
others. 

Neither  Mr.  Sadler  (10886)  nor  Mr.  Ward  (10922) 
have  read  the  last  paragraph  but  one  of  letter  10848 
as  I  meant  it  to  be  understood.  There  should  have 
been  a  colon  after  the  word  "  him,"  and  the  words, 
"with  his  whole  aperture."  should  have  been  in- 
serted. The  comma  after  C  Persei  "  is  a  misprint. 
I  have  always  found  the  5th  star  of  •  Persei  many 
times  brighter  than  the  faint  points  of  light 
between  and  «s  Lyra.  Although  the  object  of 
my  letter  has  been  mistaken,  I  am  not  sorry  that 
it  was  written,  since  it  has  drawn  out  one  from  Mr. 
Ward  in  which  he  has  given  us  still  more  proof  of 
his  extraordinary  vision  :  any  one  who  sees  G  stars 
between  i*  and  i1  Lyraa  easily  with  4  3in.  ought  un- 
doubtedly to  be  able  to  glimpse  the  two  outer 
satellites  of  Uranus. 

The  "photometric  calculation  "  which  Mr.  Ward 
inquires  about  in  his  last  paragraph  was  simply 
based  on  the  supposition  that  my  eye  requires  four 
times  the  area  of  object-glass,  to  enable  me  to  tee  » 
faint  point  of  light,  that  his  does. 

Sussex.  E.  Q.  L.,  P.R.A.8. 


STAR8  BEST  SEEN  IN  TWILIGHT. 

[10959.]— On  first  beginning  to  make  observation! 
with  a  telescope  persons  are  very  apt  to  suppose  that 
those  times  on  which  the  greatest  number  of  stars 
are  visible  to  the  naked  eye  are  also  the  best  for  see- 
ing faint  companion  stars.  This  rule,  however,  hoi 
its  exceptions.  A  faint  star,  seen  by  itself,  or  at  a 
considerable  distance  from  any  other,  would  cer- 
tainly be  seen  best  against  a  dark  sky,  but  when  the 
difficulty  of  seeing  a  star  arises  not  only  from  its 
own  famtness,  but  from  its  being  near  to  a  much 
brighter  one,  it  will  sometimes  hanpen  that  twilight 
ana  moonlight  are  not  unfavourable  circumstances, 
and  sometimes  that  they  are  actually  of  assistance. 
As  far  as  my  own  experience  goes  the  companions  to 
Polaris  and  Vega  might  be  mentioned  as  examples  of 
the  former  class.  As  an  example  of  the  latter  we 
might  give  •  Virginis.  On  April  30  this  was  looked 
at  with  3in.  Wray,  in  half  moonlight  and  rsther 
early  twilight.  The  closer  9m-  companion  was  rety 
easy,  while  the  more  distant  10m.  was  very  difficult. 
But  two  hours  later  on  this  was  exactly  reversed— 
the  former  became  difficult  and  the  latter  glaringly 
visible.  In  consequence  of  this  two  nights  later  1 
examined  a  star  whioh  I  had  given  up  as  hopeless, 
thinking  that  possibly  by  looking  at  it  in  the  early 
twilight  I  might  get  a  glimpse  of  its  companion ;  nor 
was  I  disappointed,  the  companion  to  «  Geminoruo 
was  distinctly  seen  (power  160),  but  it  became 
wholly  invisible  later  on  in  the  evening.  I  hare 
several  times  examined  it  since,  and  seen  it  on  two 
evenings  with  even  a  considerable  approach  to 
steadiness.  The  observations  were  made  before  « itself 
became  visible  to  the  naked  eye.  Perhaps  it  might 
repay  some  of  the  owners  of  3in.  instruments  to 
look  for  it  at  once,  before  it  gets  too  low.  *  Genua- 
is  another  star  of  this  kind,  and,  as  a  last  exampUi 
we  may  mention  the  noted  8  Orionis.  This,  accord- 
ing to  a  letter  from  the  late  Mr.  Dawes,  quoted  ia 
a  beck  number  of  the  English  MfecHANtc,  is  oneto 
the  seeing  of  which  twilurht  and  moonlight  are 
favourable,  and  it  was  on  an  occasion  when  be  ws* 
favoured  by  twilight  and  other  circumstances  that) 
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It  is  often  noticed  that  those  who  can  easily  pick 
up  minute  companions  to  bright  stars  never  can  do 
so  much  with  the  planets.  I  can  hardly  turn  my 
; ri.  on  Venus  without  seeing  the  tpots,  but  I  have 
not  had  so  good  a  view  of  them  since  as  I  did  11th 
February  (10491,  Vel.  XXII.,  p.  609).    I  have 


for  the  onlv  time  in  his  life,  he  once  «aw  the  star  in 
question  with  an  aperture  of  about  3jin. 

In  attempting  to  explain  the  reason  of  what  has 
been  said  above  it  is  obvious  to  remark  that  twilight 
can  never  make  a  faint  star  more  visible  by  itself ; 
it  is  onlv  indirectly  that  it  can  do  so.    It  does  in 

rvality  take  off  from  its  brightuees,  but  then  it  also  uoticed  the  blunting  of  the  S.  horn  several  fames  of 
takes  off  from  the  brightne>*  of  the  larger  star,  late,  and  also  the  very  rapid  decrease  of  light 

towards  the  terminator.  May  8tht  at  8.30  p.m.,  the 
terminator  appeared  to  me  to  be  ragged.  Powers 

100,  134, 150. 

Jnpiter. — If  I  am  not  very  much  mistaken  there 
are  great  changes  going  on  in  the  belts  of  this 
planet.  On  May  5th  (time  lhr.  15m.  a  m.)  tie 
planet  appeared  (with  134  on  my  2Jin.  achromatic)  as 
in  Fig.  1,  with  a  third  eqoatonal  belt  curved  instead 
of  straight,  and  a  dark  spot  ou  S.  belt.    Fig.,  2 


take*  - 

which  brightness  is  one  of  the  hindrances  to  the 
visibility  of  tho  smaller  one.  It  is  much  the  same  us 
in  naked-eye  observation?  of  the  satellites  of  Jupiter  ; 
it  is  said  that  they  are  better  seen  when  the  twilight 
takes  off  from  the  glare  of  the  primary,  even  though 
it  reduces  the  brightness  of  the  satellites  as  well. 
But,  whether  this  be  the  true  explanation  ur  not,  I 
hope  that  the  examples  above  given  may  induce 
those  who  have  not  yet  had  much  experience  to  give 
twilight  observations  a  trial ;  they  may  find  that  by 
this  means  they  may  bring  out  more  fully  the 
power  of  their  telescopes,  and  may  add  many  a 
valuable  half- hour  to  the  time  available  for  observa- 
tion. W.  G.  P. 

P.8.— It  will  be  observed  that  those  doubles  which 
are  favoured  by  twilight  are  those  which  are  closer 
than  those  to  which  it  is  merely  not  unfavourable, 
and  that  these  agaiu  are  closer  than  those  to  which 
it  is  a  hindrance. 

fl  OBIONI8. 
[109801— I  have  much  pleasnro  in  informing 
"W.O.  P."  (letter  10883,  p.  225)  of  the  name  of 
my  instrument-maker,  which  is  Large.  Whon 
#  Ononis  is  once  more  favourably  situated,  it  is  to 
he  hoped  that  it  will  be  diligently  observed  by  all 
who  are  in  possession  of  instruments  of  adequate 
power.  There  is  little  doubt,  I  think,  that  it  will 
torn  oat  to  be  a  variable,  and  very  likely  of  short 
period.  T.  B.  E. 

PROJECTION  OF  STAB  UPON  THE 
MOON'S  DISC. 

110961.}— B.  E.  Edmonds,  in  his  work,  "The 
land  s  End  District,"  offers  an  explanation  of  this 
phenomenon,  founded  upon  the  fact  that,  seen 
through  the  telescope,  the  image  of  an  object  in- 
creases in  size  when  it  is  out  of  focus,  and  therefore 
those  observers  whose  telescopes  aro  not  accurately 
focused  for  the  moon  will  see  the  projection  through 
the  enlarged  image  of  the  moon  overlapping  the 
star.  A  pretty  experiment  to  show  this  may  be 
made  even  indoors.  A  pin-hole  through  a  card, 
with  a  candle  behind  it,  will  represeut  the  star, 
whilst  a  disc  of  white  cardboard,  an  inch  or  two  in 
diameter,  will  do  duty  for  the  moon,  and  should  be 
placed  a  few  feet  in  front  of  the  star.  The  observer, 
armed  with  a  pocket  telescope  which  will  draw  out 
sufficiently  to  focus  near  objects,  may,  by  slightly 
altering  his  position,  make  the  moon  occult  the  star 
as  often  as  be  pleases,  and  he  will  notice  the  projec- 
tion every  time  that  the  star  is  in  focus,  but  never 
when  the  gla*s  is  adjusted  for  the  moon.  The 
phenomenon  occurs  when  the  due  representing  the 
moon  ia  either  Hark  or  bright,  so  that  irradiation  has 
little  to  do  with  the  matter — at  all  events,  iu  this 
experiment.  It  has  been  objected  that  the  focus  of 
the  moon  is  the  same  as  that  of  the  stars,  but,  as 
far  as  my  own  experience  goes,  my  fingers  find  their 
way  to  the  pinion  handle  of  the  draw-tnbe  every 
time  I  tarn  my  telescope  from  one  to  the  other. 

P.  W.  M. 


FRACABTOBITJS— OA8SENDI— VENTJS  — 
AND  JTJPITEB. 
[10962.] — Fracastouius. — During  the  present 
lunation  I  have  had  some  fine  views  of  this  curious 
object.  April  28,  time  7  p.m.,  terminator  passing 
just  E.  of  Fracastorins  and  W.  of  Posidonius. 
Definition  very  good.  Power  131.  The  peculiar- 
'haped  shadow  seen  by  Mr.  Siiums  (13529,  Vol. 
XXII.,  p.  634)  was  strikingly  shown,  as  also  were 
the  cliffs  at  the  N.  end.  The  cliffs  were  as  easy  aa 
the  ring  of  SUidius  when  the  terminator  is  rising  on 
the  W.  wall  of  Copernicus  ;  they  are,  I  should 
think,  about  100ft.  or  180ft.  high.  The  crater 
between  the  cliffs  and  the  E.  wall  of  Fracastorins 
appeared  larger  than  shown  iu  his  sketch.  Further 
observation  at  10  30  p.m.  Terminator  just  through 
Posidonius  and  rising  on  W.  wall  of  Theopbiles. 
Definition  not  quite  so  good.  Power  134.  The 
shadow  gone  from  E.  side  of  floor.  The  E.  and  S. 
part  of  the  ridge  seen  by  me  (10747,  p.  117),  just 
within  the  ring,  easily  visible.  The  higher  shadow 
(marked  F  in  my  sketch)  on  the  S.W-  part  of  wall 
noticed.  The  cliff*  were  still  easy.  The  crater  in 
the  Mare  Nectaris,  N.  of  the  W.  wall  of  Fracas- 
torins, appeared  to  be  joined  by  a  low  ridge  to  the 
N.  end  of  the  western  cliffs. 

Gastendi. — On  examining  this  object,  on  May  5th, 
Iwmiuator  passing  through  Schichardus  and  riring 
on  W.  wall  of  Schiaparclli  (time  11.30  p.m.,  powers 
.  100  and  134),  two  craters  ou  the  summit  of  tbo  ring, 
*»t  mentioned  or  shown  in  Mr.  Webb's  "  Celestial 
vhpJcts."  were  made  out  very  easily — one  situated 
Fetal  the  point  where  the  Percy  Mountains  come  up 
to  the  ring  ;  the  other  was  situated  at  the  S.  bend  of 
^ring. 


shows  Jupiter  (May  12th,  at  1.15  a.m.),  a  belt 
leaving  the  S.  equatorial  one  in  an  oblique  direction 
near  the  E.  limb.  While  examining  «  Lyne  this 
morning  (May  12th),  with  single  lens  134  on  my 
-k'm.,  I  just  glimpsed  the  "  debilissima,"  and  also 
a  faint  star  between  the  S.  star  and  i3. 

F.  Dennett. 


SWIMMING. 

[10963.1 — "  Guido"  desires  from  me  a  distinct 
reply  to  his  last  letter  (10893,  May  12).  I  frankly 
give  that  reply  by  saying  that  I  agree  with  all  he 
says,  and  if  in  a  former  letter  I  wrote  so  lightly  as 
to  say— and  I  admit  that  I  did— that  he  had  refuted 
what  he  had  himself  said,  I  offer  a  full  apology.  The 
gist  of  the  letters  of  "Guido,"  "  W.  8.  R,"  and 
others,  is  that  it  is  the  weight  of  water,  and  not  its 
density,  which  determines  the  depth  to  which  a  given 
floating  weight  sinks  into  it,  and  I  thank  these 
correspondents  for  stating  the  case  &o  plainly.  I 
said,  indeed,  myself,  in  a  former  letter,  when 
replying  to  another  correspondent,  that  it  is  not 
urn  -s  but  weight  which  is  the  equivalent,  and  yet  I 
have  argued  wrongly  that  because  the  density  of 
water  is  the  same  over  deep  as  over  shallow  water, 
while  the  weight  of  the  floating  body  is  less,  the 
floating  body  must  be  (as  I  wrongly  supposed)  drawn 
down  into  the  water  to  a  less  depth.  That,  however, 
I  admit,  is  wrong.  It  is  the  weight  of  water,  and 
not  its  density,  which  determines  the  load  line. 

My  argument  in  this  matter  of  swimming  has 
stood  upon  two  propositions,  a  main  one  and  a 
secondary  one  ;  the  main  one  being  that  the  force 
of  gravity  is  diminished  over  deep  water,  and  the 
secondary  one  being  what  I  have  stated  above,  and 
which  "  Guido"  and  others  have  knocked  from  under 
the  argument.  But,  outside  of  the  question  of 
swimming,  my  original  idea  holds  good — my  main 
proposition,  as  I  call  it — viz.,  that  the  same  mass 
weighs  less  over  deep  water  than  over  shallow  water, 
for  the  reasons  which  I  stated  in  ray  original  reply 
to  the  questions  ;  but,  while  thus  covering  my  retreat, 
I  none  the  less  own  that  I  have  failed  to  make  good 
my  case  in  the  matter  of  swimming. 

Charles  Slngg. 


DIALYTE  TELESCOPES. 

[10964.]— Whek  I  get  my  Mechanic  I  sit  down 
to  see  if  there  is  anything  about  dialyte  telescopes, 
and  I  think  now  if  my  taste  had  only  been  for 
making  an  organ  or  harmonium,  or  been  in  the  way 
for  chemistry,  or  almost  anything  else,  how  I  should 
have  been  gratified  ;  but,  unfortunately,  nothing 
will  do  but  a  dialyte  telescope.  I  have  taken  the 
Mechanic  from  the  first  number,  and  for  years 
now  my  chief  wish  has  been  for  a  telescope,  but,  not 
having  money  for  a  large  one,  and  the  many  dif- 
ferent opinions  regarding  refractors  and  reflectors, 
have  decided  me  in  favour  of  the  dialyte.  I  don't 
suppose  that  I  have  the  skill  to  grind  the  different 
lenses  myself,  and  I  shall  not  attempt  the  task,  bnt 
I  certainly  think  I  have  the  skill  to  put  one  together 
if  I  only  had  the  glasses.  My  plan  would  be  to  give 
the  order  to  some  skilful  optician  to  grind  the  lenses 
for  me,  and  then  trust  to  my  own  skill  as  a  practical 
mechanic,  and  as  oue  having  some  little  acquaintance 
with  optics.  Mr.  Ingall's  Tetters  appear  to  give  all 
the  information  required,  but* unfortunately,  accord- 
ing to  Mr.  Oldfield,  the  difficulty  is  knowing  and 
getting  the  proper  kind  of  glass,  and  to  have  to  get 
two  or  more  sets  of  glasses  before  yon  can 
get  one  set  to  do  is  more  tnan  my  pocket  will  stand. 
Cannot  one  of  onr  first-class  opticians  (Mr.  Wray, 
for  instance)  be  induced  to  write  a  letter,  and  aay, 
from  his  own  experience  as  an  optician,  if  the  thing 
is  practicable,  or  if  he  will  undertake  to  produce  a 
set  of  lenses  suitable  for  such  a  telescope  ?  I  pro- 
have  a  dialyte  with  object-glass  6"  diameter, 
and  llin  BBtwajjagjiaM  3"  or  34/'  diameter.  The 
correcting  lens  to^a.nlaced  in  a  tube,  and  so- 
arranged  as  to  be  placwi  together  or  separated  if 
required.  The  eye  lens  I  Vant  of  ordinary  power, 
with  large  flat  field,  bnt  ko  arranged  that  I  can 
change  the  glasses  for  different  powers.  I  ask,  can- 
not all  this  be  done  P  My  impression  is  that  it  can , 
and  that  there  is  only  wanted  some  enterprising 
optician  to  take  the  matter1  up,  for  I  believe  that  ae 
good  a  telescope  can  be  made  (if  not  better)  after 
this  plan  as  by  any  other,  either  reflectors  or  refrac- 
tors, and,  what  is  of  great  importance  to  many 
amateurs,  a  great  deal  cheaper.  After  all  that  has 
been  said  on  this  subject  I  call  on  all  my  brother 
readers  to  speak  out,  and  see  if  we  cannot  get  this 
settled,  by  proving  that  an  amateur,  with  skill  and 
perseverance,  may,  with  such  assistance  as  I  have 
detailed  above,  succei-d  in  constructing  a  really  good 
instrument,  undone  capable  of  doing  good  work. 

e.  p.  a. 


OVERHEADS. 

[10965.]— At  the  risk  of  bringing  "  D.  H.  G.,"  , 
"  J.  L.,"  and  others  down  on  my  back,  I  venture  to 
make  a  few  remarks  concerning  his  overhead. 
Though  I  oan  testify  to  the  efficiency  of  such  an 
apparatus  for  screw-cutting  purposes,  yet  I  see  no 
reason  for  such  a  cumbersome  affair.  For  my  own 
part  I  would  rather  convert  a  lathe  into  a  screw- 
outting  one  at  once.  What  oan  be  the  use  of 
having  so  many  shafts,  pnlleys,  Ac.,  for  the  greater 
complication  the  greater  the  error  must  be  ?  A  single 
shaft  with  weights  and  pulleys  is  all  that  is  really 
necessary  for  screw-cutting  or  any  other  purpose.  I 
consider  gaspipe  the  worst  thing  possible  for  shafts  ; 
even  a  true  wooden  ono  would  be  superior. 

Bobinson  Crusoe. 

THE  GEOMETBIC  CHUCK. 
[10966.] — In  looking  over  back  volumes  for  in- 
formation on  the  geometric  chuck,  I  am  surprised 
at  the  want  of  working  details.  Mr.  Plant  gives 
ns  a  view  of  his  chuck,  and  promises  details,  but  I 
have  not  seen  them  yet,  and  in  Vol.  XXI.  there  is 
an  article  on  a  work  by  Mr.  Day  ley  on  the  "  Geo- 
metric Chuck."  I  would  suggest  that  there  is  a 
fine  opportunity  for  a  series  of  articles  on  this  and 
kindred  subjects ,  beginning,  for  instance  with  a 
full-page  engraving  of  an  amateur's  lathe,  and 
followed  up  with  cutting  and  rose  engines,  and  geo- 
metric chucks ;  all  these  to  be  drawn  to  scale, 
giving  elevations  and  plans,  so  that  a  skilful 
mechanic  could  make  his  own  tools  as  he  has  the 
means  and  convenienco  at  his  disposal,  beginning 
with  a  good  sound  lathe,  and  adding  the  various  tools 
or  cutters  as  his  inclination  led  him.      E.  P.  G. 


MITRE  PLANING  MACHINE. 

[10967.1— Would  "  Wootton"  kindly  explain 
the  working  of  His  mitre  machine  (10944  p.  255)  ?  I 
cannot  see  how  the  plane  irons,  A  A,  work ;  do  they 
revolve  with  the  lathe,  does  the  cutting  edge  project 
through  the  strip  to  which  they  are  screwed,  aud  is 
the  plane  above  the  bed,  W,  the  board  being  operated 
on,  or  part  of  the  table  ?  Stretton. 

PETROLEUM  COOKING  STOVES. 

[10968.]— In  reply  to  "  W.  B."  (10919),  I  beg  to 
inform  him  that  my  stove  is  called  the  "  Perfect 
the  patentees  and  manufacturers  are  Heaps  and 
Whealley,  of  Brotherton,  Yorkshire.    It  ia  com- 
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posed  of  an  oil  cistern,  with  4  burners:  copper 
boiler,  with  brass  top ;  square  double-cased  iron 
oven,  with  a  steamer  on  the  top  of  it,  and  a  large 
oral  steamer  arranged  at  the  side  ;  and,  as  I  said 
before,  this  Btove  is  so  constructed  that  the  boiler, 
oven,  and  both  steamers  can  be  used  at  the  same 
time.  If  I  desire  to  fry  fish,  &c.,  I  can  do  so  by 
removing  the  oven  and  top  steamer  f  rom  the  boiler, 
still  retaining  the  larger  steamer  in  use :  thus 
haying  three  operations  going  on  at  the  same  time — 
via.,  boiling,  frying,  and  steaming.  This  stove  I 
hare  tested  myself,  and  am  speaking  from  expe- 
nence.  Veritas. 

£10969.  ]— I  beq  to  correct  a  mistake  in  my  letter 
(10872,  p.  201).  I  stated  my  "  Eclipse"'  cooking 
Btore  had  1  Jin.  burners  ;  I  should  have  said  3in. 

Ariel. 


ORGAN  BUILDING. 

[10970.}-I  expectbp  Mr.  G.  A.  Andsley  would 
smart  a  little  under  the  question  I  pnt  with  refer- 
ence to  his  disposition  of  an  organ  ;  but  his  polite 
effusion  in  your  last  week's  numl>er  speaks  for 
iteelf ,  and  requires  but  little  comment,  as  it  contains 
little  else  but  personal  abuse  and  weak  argument. 

Mr.  Audsley  appears  to  lay  great  stress  on  my 
using  the  word  "  should"  in  lieu  of  his  expression 

could  be  placed,"  and  accuses  me  of  distorting 
the  sense  of  tho  paragraph.  Now,  as  his  swell,  by 
his  own  showing,  has  to  go  somewhere  "  near  the 
ground,  and  at  the  back,"  a  miserable  quibble  as  to 
whether  the  word  "  could"  or  "  should!  be  placed" 
is  a  matter  of  little  moment. 

1  *™  pener»'ly  careful,  when  I  do  make  a  remark, 
that  I  shall  be  on  the  right  side  before  I  do  so.  Of 
course  it  is  unpleasant  to  be  told  home-truths  by 
outsiders ;  but  at  the  same  time  it  is  unwise  for  a 
man,  when  he  is  in  a  cornor,  and  because  he  cannot 
clearly  see  his  way  ont  of  it,  to  use  violent  language, 
which  in  itself  is  neither  argument  nor  explanation, 
to  this  or  that  person  who  presumes  to  question 
statements,  and  reminds  one  forcibly  of  the  old 
saying— "  When  you  have  no  leg  to  stand  on  abuse 
the  attorney." 

Mr.  O.  A.  Audsley 's  last  threat  is  a  most  serious 
one  to  me  when  he  says  he  "  will  take  no  further 
notice  of  '  A.  G.'s'  remarks  unless  be  writes  in  a 
different  tone,"  Ac.  He  would  have  shown  himself 
to  have  been  wiser,  as  he  appears  to  be  unable  to 
write  courteously,  if  ho  had  entertained  his  original 
idea  of  keeping  silent.  It  would  have  shown  us 
also  that  he  possessed  "  the  innate  taste  and  refine- 
ment of  feeling,  together  with  a  thorough  know- 
ledge of  the  English  language,"  which  things  he 
conceives  to  be  wanting  in  me.  It  is,  indeed,  kind 
of  him  to  refer  me  to  the  Continental  organs ;  but  it 
is  just  possible  that  I  may  know  as  much  and  more 
about  them,  and,  indeed,  about  organs  in  general, 
than  even  Mr.  G.  A.  Audsley.  Lastly,  if  I  were 
really  to  take  tho  trouble,  and  had  the  time,  to  pick 
holes  in  some  of  bis  papers  regarding  organs,  I 
should  feel  at  a  loss  where  to  begin.  With  this  last 
remark  I  close  my  In  - 1  letter  on  this  subject,  with 
an  apology  for  having  taken  up  so  much  of  your 
interesting  paper.  q. 

ORGANS,  HARMONIUMS,  &0. 

[10971.  J— "Sacl  Rtmea"  has  inquired  of  me 
the  meaning  of  my  expression  "  up  and  away."  I 
find  it  a  trifle  difficult  to  express  the  action  by  other 
words.  I  meant  to  convey  the  idea  that  the  centres 
of  the  hinges  of  the  pallet  are  totally  distinct  from 
the  pallet  itself,  as  they  are  at  the  side,  so  to  speak, 
and  away  from  the  pallets  themselves.  If  he  will 
look  at  the  diagram  No.  1  he  will,  perhaps,  bo  more 
clear.  The  rod,  D,  is  at  least  two  inches  above  each 
pallet,  or  else,  of  course,  the  pallet  could  not  be 
raised.  On  depression  of  the  key  lever  the  "  sticker," 
or  "poker,"  pushes  the  pallet  up.  When  it  is  at 
its  highest  point  the  bottom  is  at,  or  nearly  at,  a 
right  angle  with  the  soundboard.  The  object  of  this 
is  to  allow  the  wind  at  once  to  have  as  much  play  on 
the  tongues  as  possible.  "  Saul  Rymea"  can  see 
the  force  of  this,  as  compared  with  ordinary  pallets. 
Another  advantage  is  that  a  harmonium,  with,  say, 
12  rows  on  one  sonndboard,  would  have,  as  a  general 
rule,  at  least  4  or  5  pallets.  Then  there  is  tho  pallet 
rail  and  friction  of  centres,  and  last,  bnt  not  least, 
perhaps,  in  a  very  large  instrument,  a  "false  key." 
All  this  means  labour  and  friction.  The  only  real 
difficulty,  perhaps,  would  be  getting  the  hinges 
made.  In  the  Tamplin  pallet  having  only  two  bear- 
ings, there  is,  consequently,  only  friction  in  two 
places.  The  holes  in  the  guides  of  course  ought  to 
■J  "bushed."  Perhaps  if  "Saul  Rymea'7  will 
follow  ont  a  rough  experiment  it  may  serve  to  give 
him  the  idea.  Let  him  tnke  a  ruler,  place  it  on  the 
table  in  front  of  him,  then  place  the  second  finger 
of  each  hand  at  the  two  ends,  keeping  his  wrists  on 
the  table.  Now.  if  he  lifts  the  ruler  in  this  manner 
and  replaces  it,  this  simple  experiment  will  give  him 
the  best  idea  of  its  action. 
'  j""*  1  nare  myself  sufficiently  clear  to 

Saul  Rymea,"  but  it  is  really  difficult  to  do  so  if 
ooo  is  unable  to  give  a  practical  demonstration. 


However,  be  that  what  it  may,  I  shall  always  be 
most  happy  to  answer  any  question  he  may  require 
of  me,  if  in  my  power,  as  he  appears  to  be  one  of 
those  few  who  are  unable  to  be  anything  but 
courteous,  and  ready  to  take  a  hint ;  and,  above  all, 
ready  to  acknowledge  if  he  is  in  the  wrong,  and,  as 
such,  commands  respect.  The  reeds  of  "an 
orchestral  organ"  are  not  bent.  The  "  prolongue- 
ment  harmomque"  is  an  arrangement  by  which  any 
number  of  notes,  or  every  note  when  struck,  remain 
sounding  after  the  hands  have  left  the  keys,  and  as 
long  as  the  player  likes.  It  is  of  little  value  to 
a  good  player,  and  the  mechanism  is  liable  to 
derangement.  ^  q, 

ORGAN  AT  CIRENCESTER. 

10972. ]— I,  fob  one,  beg  to  enter  a  protest 
against  the  ton©  of  "A.  G.s"  letter  (10900)  in 
reference  to  Mr.  Savory's  description  of  the  above. 
The  peculiar  advantage  Mr.  S.  holds  out  to  one  of 
"  us  amateurs"  is  that  he  has  let  me  know  there  is 
a  good  organ  in  Cirencester  (more  than  there  is  in 
all  towns),  and  though  I  have  never  been  there,  and 
possibly  never  may  go,  if  I  do  I  will  be  obliged  to 
Mr.  8.,  and  undoubtedly  los9  no  opportunity  of 
hearing  the  instrument.  It  is  gratifying  to  know 
that  the  good  people  of  Cirencester  have  public 
spirit  enough  to  raise  a  handsome  sum  for  the 
restoration  of  their  church,  and  good  taste  enough 
not  to  forget  the  musical  requirements  of  its  services, 
that  is,  to  any  true  lover  of  music,  and  I  don't  con- 
sider the  space  devoted  to  the  description  misapplied. 

H.  G.  G. 

PECULIAR  FOSSIL  TOOTH. 

[10973.  J— A  8HOBT  distance  to  the  east  of  Folke- 
stone there  is  a  peculinr  formation  of  brown  sand. 
Some  time  ago  this  formation  puzzled  mo  as  to  its 
origin,  but  I  came  to  the  conclusion  that  it  must  be 
what  Conybearo  and  Phillips,  in  their  "  Geology  of 
England  and  Wales,"  call  "  iron  sand."  Since 
then,  however,  I  have  had  occasion  to  change  my 
mind.  This  deposit  contains  very  few  organic 
remains,  and  I  have  only  obtained  two  fossils  from 
it,  one  of  which  is  here  represented.  The  fossil 
is  evidently  a  tooth  Itelonging  to  a  species  of  horse 
not  now  living.  It  boars  some  resemblance  to  that 
figured  on  p.  141  of  Lyell's  "  Students'  Elements," 
and  called  by  him,  Equu$  Caballus ;  still  in  many 
respects  it  is  different.  One  peculiarity  is  seen  at 
once  in  the  ridge,  a,  which  projects  considerably; 
while  in  Lyell's  specimen  there  is  no  ridge,  but  an 
indentation.  The  figure  is  drawn  to  a  Bcale  of 
one-half;  A  being  a  front  view,  and  B  an  end 


Conybeare  and  Phillips  say  that  the  iron-sand  is 
one  of  the  beds  lying  between  the  chalk  and  the 
oolite.  The  finding  of  this  fossil  proves  that  the 
Folkestone  formation  cannot  be  the  iron-sand,  for 
no  species  of  horse  lived  in  the  cretaceous  period. 
Because  of  this,  it  seemB  more  reasonable  to  sup- 
pose that  the  formation  in  question  has  been  con- 
veyed by  a  landslip  to  its  present  position,  but  that 
it  was  deposited  origiually  on  the  top  of  the  cliff 
during  the  glacial  epoch.  I  shall  feel  obliged  if 
some  kind  geological  correspondent  will  enlighten 
me  as  to  the  true  nature  of  this  peculiar  formation, 
and  also  as  to  whether  the  fossil  represented  is  a 
remarkable  one  or  not.  It  is  my  intention  to  work 
out  this  deposit,  and  to  send,  from  time  to  time, 
notices— if  they  be  acceptable— of  any  remarkable 
fossils  I  may  find  in  it.        Henry  G.  Walker. 


LOCOMOTIVES. 

H  0974.]— I  am  greatly  obliged  to  Mr.  Chalmers 
for  his  letter  (10891),  and  reau  with  no  small  plea- 
sure the  account  of  his  run  with  No.  53.  1  am 
satisfied  that  the  more  wo  learn  about  these  engines 
the  more  their  excellence  will  be  proved.  May  I 
beg  for  particulars  as  to  the  dimensions  and  per- 
formances of  the  now  4-coupled  class  with  l"iin. 
by  2Gin.  cylinders,  and  of  the  class  with  the  4  load- 
ing wheels  coupled  ?  These  latter  engines  work 
most  of  the  Cambridge  branch  express  trnffio,  and 
seem  very  handy.    I  shall  be  very  glad  to  know  the 


gradients  as  far  as  Doncaster.  The  "  Lady  of  t 
Lake  "  class  have  always  been  favourite*  of  mi 
though  no  doubt  they  ore  too  light  for  trains 
above  10  or  12  carriages.    They  have  single  driri 

wheels  7ft.  7Jin.,  cylinders  16in.  by  24in.  (outs 
I  have  never  seen  the  Irish  mail  with  more  I 
engine,  though  they  often  run  doublo  wi 
trains. 

"Express  Driver"  is  always  arbitrary  in 
judgments,  and  is  most  unfair  to  the  Great  Eastern. 
The  7ft.  wheel  ontside  cylinder  engines  have  been  in 
use  for  a  dozen  years  or  so,  and  am  well  known  for 
their  efficiency  and  steadiness.  Those  which  bare 
been  rebuilt  with  a  bogie  are  considered  by  all  con- 
nected with  them  to  have  been  improved.  I  htt» 
travelled  on  291  at  60  miles  an  hour,  and  can  testify 
to  her  singular  smoothness  at  that  speed.  The 
two  4-coupled  engines,  with  inside  cylinders  hare.  U 
is  true,  been  "taken  to  pieces"  in  the  sense  that 
they  have  been  fitted  with  copper  fire-boxes,  but 
they  are  far  from  being  "  no  better."  At  any  rate 
one  of  them  usually  takes  the  12.3  train  from  8k. 
Pancras  to  Cambridge — a  train  whioh  would  he  a 
credit  to  any  line — and  does  her  work  with  perfect 
regularity.  The  new  engines  do  not  steam  * 
I  do  not  believe  that  the  cylinders  are  too  large,  con- 
sidering the  size  of  the  boiler.  A  contraction  of  the 
blast-pipe  would  probably  set  all  right. 

A  bogie  is  a  veritable  evil  spirit  to  "  Express 
Driver,"  but  bogie  engines  are  still  In  favour  wit'n 
other  authorities.  Mr.  Stirling  has  not  ceased  to 
build  them  ;  on  the  contrary  a  new  one,  No.  62,  kw 
just  been  turned  out  at  Doncaster,  and  two  more  at 
least  will  soon  be  ready.  They  are  running  on  the 
Highland  Railway,  the  Glasgow  and  South  Wc- 
tern,  North  Eastern,  and  South  Devon.  They  are 
universal  in  America,  and  are  being  largely  adoptrd 
in  Continental  practice.  Double-bogie  tank-engines 
toke  tho  Flying  Dutchman  between  Bristol  ini 
Exeter,  and  run  with  admirable  steadiness.  I  hat* 
always  found  drivers  prefer  a  bogio  after  they  tare 
given  it  a  fair  trial.  '*  Express  Driver  "  shows  no 
sympathy  at  present  with  engines  whioh  do  not  coo- 
form  to  his  own  pet  Midland  type,  but  I  hope  be 
may  live  to  drive  a  bogie  and  be  proud  of  it.  O. 

RAILWAY  TICKETS  AND  CHANGING 
TRAINS. 

[10975.]— It  is  a  pity  M.  A.  G.  Boyd  (let.  MR 
p.  201)  should  be  so  eager  to  find,  and  be  so  muchai 
a  loss  for,  something  to  grumble  at,  as  to  be  obllpei 
to  complain,  and  in  an  uncivil  manner,  of  njnp 
gestion,  that  the  names  of  the  stations  at  wbie . 
passengers  must  change  should  be  printed  on  the 
back  of  their  tickets,  because,  forsooth,  on  *om» 
few  lines  the  passengers  do  not  always  change  at  ths 
same  stations.  One  would  think  it  might  haw 
occurred  even  to  Mr.  Boyd,  that  this  useful  infor- 
mation might  be  given  on  the  many  lines  where 
passengers  do  change  at  the  pame  stations,  em 
though  it  cannot  be  easily  given  on  the  lines  on 
which  they  do  not.  Mr.  Boyd,  again,  complains  in 
the  same  rude  style  of  my  old  suggestion  that,  by 
directing  the  escaping  fume  and  steam  of  looomo tires 
backwards,  some  little  power  might  be  saved.  It  i* 
true  the  saving  would  be  very  small,  but,  small  a;  it 
is,  it  would  be  great  in  proportion  to  the  cost  of  raving 
it,  which  would  bo  scarcely  anything,  and,  if  Mr. 
Boyd  could  calculate  the  maintenance  of  the  weight 
of  thn  fume,  Ac.,  ejected  at  a  high  velocity,  he  wooM 
find  it  more  than  he  supposes,  and  even  a  small 
saving  is  worth  making,  if  it  can  be  made  with 
scarcely  any  trouble  or  cost ;  but  some  people  enjoy 
grumbling,  and  Mr.  Boyd  seems  to  be  one  of  that 
kind,  and  so  am  I  when  there  is  something  that  i 
really  worth  complaining  of,  such  as  fault  of  railway 
management,  from  which  those  who,  like  me,  k*T?j 
much  suffer  often,  to  which  travellers  are  moeh 
more  alive  than  railway  managers  seem  to  be,  or 
they  would  not  be  permitted  to  eontinuo  so  long  un- 
diminished, oven  when  they  cannot  be  entirely 
removed.  Philo- 

GAS  ANALYSIS. 
[10976.]— One  of  the  chief  ad  vantages  of  the 
Enolibh  Mechanic  is,  that  be  a  man  *  tastes  or 
intellect  high  or  low  he  is  sure  t3  find  something" 
to  suit  him,  and  often  picks  up  Boraps  of  information 
from  correspondents  whose  communications  at  first 
sight  seem  barren  indeed.  I  cannot  help  thiidnmr. 
however,  that  the  different  departments  might 
with  advantage  be  confided  to  a  few  courageou«  an° 
thick-skinned  experts,  each  of  whom  should  w 
required  to  give  a  solemn  undertaking  to  answer 
fully,  explicitly,  and  with  absolute  accuracy,  any  and 
every  question  that  might  be  asked  him,  no  matter 
how  remotely  connected  with  his  subject  proper  rt 
might  happen  to  be.  The  great  advantage  of  W* 
an  arrangement  would  be  that  any  correspondents  o: 
the  calibre  of  Pereival  Neville  (the  signature  Ap- 
pended to  let.  10954,  p.  256)  would  have  the  *«J*jT" 
tion  of  kicking  those  who  were  paid  for  it,  ■■•jHS 
more  or  less  deserved  it,  instead  of  wasting  tnei 
spleen  and  "smart"  writing,  a*  at  PJ*9*?*' 
desultory  attacks  on  irresponsible  and  inonenss 
contributors. 
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P«rdval  Neville  has  made  a  discovery  !  Far  be  it 
■  to  traduce  whatever  character  he  may  hare 
by  bintmg  that  it  is  his  firtt,  and  may  be  his  last, 
for  the  jrnat  fact  remains— Peroival  Neville  has 
mtt  a  discovery.  I  by  no  means  wish  to  underrate 
the  value  of  it,  but  I  would  humbly  suggest  that,  as 
ha*  happened  to ^ other  great  men,  his  discovery  has 
been  forestalled,  and  thus  falls  somewhat  flat 
on  u  unappreciative  world.  In  short,  Percival 
J™  *Vf**n  to  hare  but  recently  discovered 
»  fact  weJl  known  to  everybody  else— that  Alfred 
H.  Allen  is  not  an  Admirable  Crichton— though 
certainly  the  gloss  is  somewhat  taken  off  the 
announcement  when  we  remember  that  he  never 
uromed  that  character.  If  it  were  not  that  I  am 
««l«jn«y  indifferent  to  the  private  opinion  Percival 
-Neville  may  have  of  me,  and  only  care  to  defend 
Dfk  V?ain,S  A"  PvbUthed  malice,  I  should  feel 
nrtbrr  nattered  than  otherwise  by  the  implied  good 
opinion  yonr  correspondent  has  had  of  me  till,, 
wwttr,  and  it  confirms  the  tiuth  of  the  old  adage  '  J?,  *hl< 
n  •  13  ^ilTe^•   bnt  8i'ence  is  golden."  /alien. 

Having  been  a  tolerably  regular  contributor  to  the 
-»iM8H .Mechanic  for  some  years,  it  has  recently 
**n  my  lot  to  get  asked  a  great  number  of  quee- 
tow,  many  of  which  are  specially  addressed  to  me. 
Hi ioj  one  cares  to  take  the  trouble  to  look  through 
ttw  an.wers  to  former  queries,  he  will  find  that  I 
tare  not  nnfreqnently  had  to  confess  ray  inability 
to  give  the  information  sought,  and  I  certainly 
Mm  imagined  that  such  confession  involved  any. 
thing  to  be  ashamed  of.  But  Percival  Neville 
upean  to  think  differently;  and,  lest  any  other  of 
the  readers  of  the  English  Mechanic  feel  in- 
clined to  become  disciples  of  his  new  code  of  right 
•ad  wrong  I  give  the  following  summary  of  my 
oBence  and  its  subsequent  chastisement.  Some 
■st?  *  n  correspondent   signing  himself 


the  9th  of  May.  The  thermometer  stood  at  68'  P., 
and  the  aneroid  indicated  30'45in.  I  placed  it,  to- 
gether with  the  thermometer,  on  the  top  of  an  oven, 
beneath  which  played  a  gentle  fire.  I  noted  the 
thermometer  each  five  minutes.  For  an  hour  it 
gradually  rose,  and  for  the  next  ten  minntes  re- 
mained stationary,  the  temperature  then  bein 


your  own  ;  this  will  be  found  easy  enough  with 
a  little  practice.  Once  a  person  can  make  his 
own  reeds  he  can  suit  them  to  any  occasion  he  may 
require.  The  reeds  to  be  bonght  at  a  musical  in- 
strument-maker's are  worse  than  useless.  If  a 
person  cannot  make  them  the  only  alternative  is  to 
get  them  through  a  clarionette-player,  who  is  sure 


113°  F.    The  index  of  the  barometer,  however,  had  |  to  know  what  will  suit  best.    On  the  subject  of 


months 


J.  i.  1.  addressed  specially  to  me  a  query 
pptiM  a  peculiar  and  unusual  difficulty  he  had 
wt  with  in  gas  analysis.    The  difficulty  was  not 


moved  also,  the  amount  of  its  motion  being  from 
30"45  down  to  29'95,  in  all  five-tenths  of  an  inch  in 
47°  F.,  or  at  the  rate  of  one-tenth  of  an  inch  for 
every  9  -i°  F.  Had  the  instrument  not  been 
"compensated"  at  all  an  increase  of  47°  F. 
from  66°  would  have  increased  the  tension  of  the 

air  inclosed  in  the  metallic  box  by  Sglt  its  amount 
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at  66°,  and  the  internal  pressure  would  have  ex- 
ceeded the  external  by  ~  of  30"-15in.  Hg,  or  2  72in., 

526 

ich  amount  the  barometer  would  have 
As  a  matter  of  fact,  however,  it  fell  -5 
of  an  inch  only,  showing  that  more  than  four-fifths 
of  the  error  of  temperature  had  been  compensated 
and  less  than  one- fifth  remained  uncompensated. 
The  amount  uncompensated,  however,  is  decidedly 
objectionable,  the  heat  of  the  body  being  manifestly 
sufficient  to  bring  about  a  depression  of  1-10  of  an 
inch.  I  should  advise  those  of  your  readers 
possessing  "  compensated  "  aneroids  to  ascertain  the 
valuo  of  the  compensation  before  placing  much 
reliance  on  their  instruments. 

I  shall  be  glad  to  know  if  any  of  your  readers 
can  inform  mo  what  is  the  difficulty  encountered  in 
effecting  a  strictly  accurate  compensation  of  an 
aneroid.  D.  Wlnatanley. 


«t M  experimental  nature,  but  was  purely  mathe 
wai.  I  took  some  little  trouble  in  trying  to  disct 


ma- 
discover 


FLUTE  v.  CliAHIONETTE. 
[10978.] — It  seems  to  me  that  throughout  the  long 
discussion  on  this  matter  everything  has  been  sain 
that  could  possibly  be  said  in  favour  of  the  flute ; 
whilst  the  "  unfortunate  "  clarionette  has  been  quite 
»Meofthodiffie^  tbe  shade   and  its  wants  completely 

•nnuar  business  (which  is  out  of  my  ordinary  line)  i  ^"1°°^    ^l0?-™0'  *here/0?'  *°  P°«»t  °,nt  *° 
I  wMnnsnccessful,  and  frankly  said  so.  Most  people  rH^e"t°*,ny-*  - 17  *        features  m  the  latter 
«o«ld  have  thought  that  was  sufficient;  but  not  " 
»  Percival  Neville.    Bursting  with  spleen  and 

[P?  igT?.r  the„fr*y.  he  Wins  by  supposing 
r '  **» .  poking  fun  "  in  asking  the  ques- 
snppositiou  which  I  feel  sure  that  corre- 
gJMOt  wUl  repudiate  Our  knight  errant  next 
•»«igw  in  a  sneer,  to  the  effect  that  "  our  friend, 
mmm  capable  as  a  public  analyst,  is  quite  at  sea 

■  that  other  'analysis'  which  deals  with  •  func- 
»m  and  not  with  '  elements,'  "  and  the  same  idea 
nut  through  his  concluding  paragraph,  in  which 

■  sw.es  that  the  reason  why  I  was  unsuccessful 
!«•  that  the  problem  requires  "  a  slight  knowledge 
IX  *  eI(£ment,  of  a,»febra  to  be  successfully  dealt 
with.  Of  course  it  does,  and  I  might  say  a  little 
■•etban  a  slight  knowledge,  or  I  should  have 

ES&  JLBt  Thy  either  '*  J-  T-  T  "  or  a"y  one 
wsftooJd  take  the  trouble  to  make  me  admit  that 

Vm  getting  rusty  in  algebra  is  more  than  I  can 

«*keont,  and  why  Percival  Neville  should  so  exult 

»nis    discovery  "  is  equally  inexplicable.    If  I 

P>M»  been  m  the  habit  of  replying  to  mathe- 

gWoatrias  it  would  have  been  intelligible,  bnt 

■yttot  l  h»re  usually  confined  myself  to  snb- 

on  which  I  could  write  with  some  authority, 

ff^y!*  "us  avoided  talking  nonsense,  it  looks  as 

USa  ,  Ve?'£  Were  yery  anxious  to  quarrel, 
'idly  lacked  the  occasion. 
Bat  when  a  correspondent  accuses  another  of 

kK'*  T?  onShfc  *fc  least  to  c»™  that  he  is 
?!  I  "1  the  right,  whereas  poor  Percival  Neville 
gy."l.e  misfortune  to  make  a  slip  when  in  his 
ina^.P,0?*  of  public  demonstrator  and  judge. 
«  lays      J.  T.  T.'  frames  the  equation  to  m 

±n?.l\nwLthia  Mr-  A,,en  at  once  to 

"^aeWted.    The  equation  should  be  2A  + 


JD"~" wjT"  *"d  ohubhuu  suouia  oe  21  +  3C  + 
\a;a  "f"'*"0*.  .«  »t  not  a  curious  fact  that 
Mil  >  .  d.otect  wh,lt  WM  «R*»t  to  be  wrong  ?  - 

L^'.r"hoa,d  b»"  forestalled  Percival  Neville,  JF*1  mouth-p.ece.  which  ought  to  be 
*»  tk»t  »  just  what  he  has  done.    His  equation  ft "^A^fl0^0^^7?!- „ 3  denr  * 5 
L.lJr      +  5  D  for  the  contraction  occurring  on 
WJJ«nf  a  mixture  of  marsh  gas,  methyl,  and 
2f  e5W!?  of  oxygon,  won't  hold  water  at 

"J.  »M  this  he    ought  at  once  to  have  detected." 
.ui»     \U  PaIP*ble.  and  a»  the  whole  of  P.  N.'s 
EH"U*  ar»«meiit  is  dependent  on  it,  I  need  not 
WmPt?10™  9pnre     killing  dead  men. 

at 71  fTTal  NevUle  for»,7e  rae  if  1 1"01*  *o  him 
™  concluding  paragraph,  and  trust  that  by  this 
2" hsnnderstends  that  "  the  problem  requires  a 
gWtaowledge  of  the  elements  of  algebra  to  be 

«2 S W*1*  mA  "        Alfred  H.  AUen. 
hheflu-Jd,  May  20th,  1876. 

rlftT»°MPENSATED  "  ANEROIDS. 
iftLj'    j  .HAVE  an  etpensi'-e  "  compensated" 
Coin  tk*^ k  <Z  a°  en,ineat  P»«sian  maker.  I  have 
mml  r  ^  placing  unlwunded  confidence 

leatlion?*!    -SL        recently  I  subjected  it  to  a 
with  a  view  to  finding  out,  positively, 
^wteSL^,"  oon>Pe^ation"  for  tempera-  _ 

wted.    I  made  my  experiment  on  |  regards  the  reeds,  tl*  great  secret  is  to 


instrument,  which  to  my  mind — as  a  clarionette 
player — make  it  rise  superior  to  almost  any 
other  musical  instrument.  Altbongh  the  flute 
does  rank  with  the  "wood"  in  the  orchestra,  it 
is  not,  as  every  one  knows,  a  reed  instrument, 
and  consequently  its  calibre  of  tone  is  quite 
different  from  that  of  a  reed  instrument.  In  com- 
parison with  the  clarionette,  the  tone  of  the 
flute  wants  the  mellow,  silky  character  of  reed  in- 
struments, and  which  in  the  clarionette  so  ably 
qualifies  that  instrument  to  increase  or  diminish  the 
swell  in  a  military  band.  If  Mr.  Carre  has  ever 
heard  the  solo  for  the  clarionette  in  Balfe's  "  Bohe- 
mian Girl,"  "  The  heart  bowed  down  by  weight  of 
woe,"  as  played  by  Mr.  Maycock,  he  will  be  able 
to  gather  some  idea  of  its  effect  and  power.  A 
friend,  professor  of  music  at  one  of  our  Uni- 
versities, says  of  the  clarionette—"  It  is  the  only 
instrument  which,  to  my  mind,  resembles  the 
female  voice  in  the  orchestra;"  whereas  he  styles 
the  Ante,  as  regards  its  tone,  an  emasculated  instru- 
ment. In  fact,  in  my  estimation,  the  flute  and 
penny  whistle  go  very  well  together  !  A  quotation 
from  an  old  clarionette-tutor,  printed  about  1760 — 
when,  of  course,  all  the  later  improvements  were 
unknown — might  not  be  amiss  here.  It  runs  as 
follows  :— "  When  played  by  itself,  its  (the  clario- 
nette's)  fulness  and  sweetness  of  tone  are  very 
pleasing ;  but  when  joined  with  French  horns  only, 
or  in  concert  with  other  instruments,  its  charming 
effect  is  too  obvious  to  be  particularly  described." 
I  think  what  I  have  said  will  be  sufficient  as  regards 
the  superior  quality  of  the  tone  of  the  clarionette. 
Perhaps,  however,  a  few  words  as  to  the  requisi- 
tion of  a  good  tone  may  not  prove  inappropriate. 
Tone,  as  "  Beroe  "  justly  remarks,  is  only  a  gift  of 
nature.  The  choice  of  good  reeds  has,  however,  a 
good  deal  to  do  with  it ;  as  also  has  possession  of  a 

bo  procured 
toto,  what 

Mr.  Hawker  says  about  the  flutes  allowing  greater 
speed  of  execution.  This  is  clearly  a  mistake,  as  I 
myself  have  seen  a  performer  on  tho  clarionette 
who  played  exclusively  on  a  B  flat  instrument 
in  the  orchestra,  play  through  Wallace's  "  Mari- 
tana,"  which  is  an  extremoly  difficult  work  for  the 
clarionette,  many  movements  in  which  fell  into  as 
many  as  6  or  7  sharps  or  flats  by  reason  of  the 
transpositions  consequent  on  using  one  instrument. 
This,  I  think,  will  go  a  long  way  towards  showing 
flutists  that  passages  in  extreme  keys  of  sharps, 
Ac,  can  be  played  with  the  same  facility  on 
the  clarionette  as  on  their  own  instrument.  As 
to  the  price  of  clarionettes  as  compared  with 
that  of  flutes.  I  think  if  "Beroe"  inquires  the 
price  of  a  Boehm  clarionette,  he  will  find  li  tie  or 
no  difference  between  its  price  and  that  of  a  Boehm 
flute. 

A  clarionette  in  C  is  now  scarcely  ever  em- 
ployed, as  an  averago  performer  can,  as  a  rule, 
transpose  any  music  at  sight  into  keys  suit- 
able for  the  clarionette  in   A  or  B  flat.  As 

make 


musio  for  the  clarionette,  which  both  Mr.  Hawker 
and  "  Beroe "  declare  is  not  to  be  found 
in  as  great  quantities  as  that  for  tho  Ante,  and 
quite  rightly  so,  I  would  remark  still  there  is  enough 
published,  and  more  than  enough,  to  satisfy  the  most 
fastidious.  Clarionette  music  is  to  be  found  at  any 
foreign  warehouse,  and  is  mostly  Italian  or  Frenoh. 
I  may  also  add  the  clarionette  is  coming  more 
into  use  every  day.  Wagner,  in  his  latest 
operas,  has  scored  most  largely  for  the  clarionette  ; 
as  also  has  Signor  Verdi.  In  Italy,  where  its 
merits  are  more  appreciated  than  in  this  unmu- 
sical country,  for  one  person  who  learns  the  flute 
twenty-five  learn  the  clarionette.  In  conclusion,  I 
should  strongly  advise  Mr.  Carre,  before  coming  to 
any  hasty  conclusion  as  to  the  merits  of  either  in- 
strument, to  go  to  some  theatro  or  promenade  con- 
cert, where  be  will  bo  sure  to  hear  solos  on  both 
instruments,  and  be  thus  able  to  judge  between 
them.  Should  he  by  any  chance  choose  the 
clarionette  (which  I  hope  he  may),  let  him  get  a  good 
teacher  at  first.  By  doing  this  nine-tooths  of  the 
difficulties  will  be  got  over,  and  no  bad  habits  learnt, 
which  he  might  find  harder  to  unlearn  than  it  was  to 
learn  them.  Let  him  also  romember  the  following 
maxim,  which  holds  good  for  any  wind  instrument 
whatever^ — "  First  learn  to  get  a  good  tone — execu- 
tion wili  come  after."  Geoffrey  de  Geneville. 


THE  '«  SCIENCE"  OF  METEOROLOGY. 
[10979.J— Meteorologists  should  look  after 
the  extraordinary  lucubrations  of  Lieut.  Armit, 
B.N.,  which  appear  in  the  Hour,  in  all  the  dignity 
of  large  type,  under  the  head  of  the  "  Science  of 
Meteorology."  I  cannot  ask  for  space  to  indicate  one- 
tenth  of  the  crudo  absurdities  which  Liett-  Armit 
has  ventured  to  publish  over  his  name.  I  cull,  how- 
ever, the  following  choice  morsel,  and  as  of  course 
the  father  of  the  new  scienoe  does  not  make  state- 
ments concerning  matters  of  fact  which  he  cannot 
substantiate,  I  should  like  to  ask  for  the  names 
of  the  "  astronomers"  who  have  endeavoured  to  fore- 
tell gales  in  the  manner  indicated  by  Lieut.  Armit : — 

"  When  the  sun  and  moon  are  nearest  to  each 
other  in  the  heavens,  then  they  exert  the  most 
power  on  the  fluids  surrounding  this  earth ;  and 
astronomers  have  endeavonred  to  foretell  gales  by 
calculating  the  time  at  which  most  heavenly  bodies 
will  be  in  conjunction — that  is,  pass  the  meridian  of 
any  given  place  within  the  shortest  space  of  time  ; 
but,  as  yet,  their  attempts  have,  as  a  rule,  resulted 
in  failure.  Taken,  however,  in  conjunction  with 
the  method  of  studying  meteorology  now  pro- 
pounded, I  do  not  doubt  but  that  much  good  will 
accrue  from  a  combination  of  both  methods,  as  it 
will  tend  to  develop  the  many  wondrous  paradoxes 
which  appear  to  exist  within  the  scope  of  '  tho 
motive  power  of  light.'  " 

The  "  Motive  Power  of  Light"  is,  I  believe,  the 
title  of  a  work  by  the  author  of  the  above ;  and  if 
it  is  anything  like  the  extraordinary  compound 
furnished  to  the  Hour,  it  muit  be  worthy  of  a  place 
in  a  comic  library.  Kudo  Boreas. 


ICE  v.  A8PHALTE. 

[10980/:— In  No.  581  you  have  an  article  on  an 
"  ice  "  rink,  copied  from  the  Building  Newe,  the 
writer  of  which  evidently  assumes  that  "real"  ioe 
is  a  more  yielding  substance  than  real  asphalte. 
That  being  a  ma'ter  upon  which  I  have  very  grave 
doubts,  I  hope  that  some  of  your  scientific  readers 
will  be  good  enough  to  dispel  my  doubts,  or  else 
confirm  me  in  my  unbelief.    I  would  like  to  ask 
what  elasticity  there  can  be  in  a  substance  into  a 
lump  of  which,  if  you  insert  the  point  of  an  ordinary 
sewing-needle,  you  shatter  it?    The  article  also 
wishes  us  to  take  it  for  granted  that  the  slippery 
surface  of  real  ice  has  advantages  over  the  less 
slippery  asphalte.    Now,  when  a  skater  falls  upon 
asphalte,  putting  out  his  hands  to  save  himself,  he 
gets  a  firm  grip  of  the  riuk,  and  his  arms  become 
buffers  to  save  nis  body  from  bruises.    But  when  he 
falls  upon  ice,  and  endeavours  to  save  himself,  his 
hands  slip  away  from  under  him,  and  his  body 
conies  into  violent  collision  with  the  ice,  and  he 
either  breaks  in  the  side  of  his  faco  (as  happoned  to 
a  young  man  at  Newbury  a  few  winters  ago)  or 
else  does  himself  some  other  injury.    "  And  a  fall 
to  a  heavy  person  is  met  by  a  sudden  and  perfect 
reaction  or  resistance,"  which,  I  will  admit,  would 
be  much  more  yielding  than  asphalts  if  tho  ice  were 
iu  its  normal  condition  of  water.    I  might  dwell 
(were  it  not  for  occupying  too  much  space)  upon  the 
advantages  of  standing  upon  a  well-constructed 
four-wheeled  skate,  with  a  scarcely  perceptible 
rocking  motion,  upon  which  you  feel  as  safe  as  in 
your  boots,  rather  than  on  a  blade  skate,  upon 
which  you  balance  yourself  iu  fear  and  trembling,  to 
tho  great  trial  of  jy our  ankles  and  the  mnsoles  of 
your  legs.  Real  Asphalte. 
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FORMATION     OP    QOLD  -STANNOUS 
CHLOBIDE  —  WATER     ANALYSIS  — 
ALKALOID  EXTRACTION  —  ANALY- 
SIS OP  COKE— CHEMICAL  ANALYSIS 
—FILTER    PUMP  —  "  CHEMICAL  "  — 
MANGANESE  LIQUOR— TANNIC  ACID 
— N ITRATE  OF  SODA-GAS  ANALYSIS- 
[10981.]— I  hav«  Bach  a  long  arrcar  of  corre- 
spondence to  make  up  that,  I  think  it  best  to  in- 
clude all  my  replies  in  a  letter,  and  make  one 
apology  for  long  neglect  of  queries  do  for  all. 

From  the  answer  of  "  Canaholas  Mountains" 
(on  p.  232),  in  reply  to  query  25765  on  the  "  Forma- 
tion of  Gold,"  it  appears  that  belief  in  the  art 
of  transmutation  is  not  yet  extinct.  "  Canabolas 
Mountains  "  supposes  the  liquefaction  of  ice,  the 
vaporisation  of  water,  and  the  decomposition  of 
steam  into  hydrogen  and  oxygen  to  bo  true  cases  of 
transmutation,  and  asks  "why  not  the  same  with 
other  substances  i"  I  do  not  hold  with  some 
that  the  alchemists  shonld  be  ridiculed  for  believing 
in  transmutation.  On  tho  contrary,  I  think  they 
were  perfectly  justified  iu  thinking  it  possible. 
They  recognised  the  metals  as  a  class  of  substances 
presenting  the  closest  family  likeness,  and  they 
found  that  all  tarnished  except  gold  and  silver. 
They,  therefore,  plausibly  argued  that  the  base 
metals  consisted  of  gold  or  silver,  together  with 
some  alloy  or  impurity,  and  their  efforts  were  con- 
sequently directed  to  the  elimination  of  the  foreign 
matter,  when  pure  gold  or  silver  might  result- 
According  to  their  lights,  this  notion  was  by  no 
means  absurd  ;  but  now  that  we  have  accurate 
methods  of  quantitative  analysis,  and  can  exactly 


iron,  together  with  carbonates  of  calcium  and  mag- 
nesium, silica,  Ac.  The  iron  is  mo-t  readily  de- 
termined by  dissolving  the  deposit  in  HC1,  evaporat- 
ing to  dryness  with  a  few  drops  of  nitric  acid, 
taking  up  again  with  acid,  filtering  off  the  silica, 
raising  the  diluted  filtrate  to  boiling,  and  precipi- 
tating the  iron  by  a  slight  excess  of  ammonia.  The 
precipitate,  when  washed  and  ignited,  consists  of 
pretty  pure  FejOs-  The  original  condition  of  the 
iron  in  the  water  was  probably  FeCOj.  The  pre- 
cipitate obtained  by  treating  the  acidified  water 
with  chloride  of  barium  consists  of  BaS04.  It  re- 
quires to  be  calculate*!  to  80j,  or  whatever  form 
the  sulphate  is  supposed  to  exist  in.  From  the 
wording  of  the  query  I  fancy  "  Anxious  "  is  quite 
a  beginner,  in  which  case  he  will  do  well  to  pur- 
chase some  work  on  water  analysis. 

In  answer  to  qui*ry  25912,  by  "  Ealing,"  I 
should  recommend  tbe  stndy  and  practice  of  the 
extraction  of  cinchonine,  qninine,  strychnine,  and 
theine  as  the  best  means  of  acquiring  skill  in  the 
discovery  and  isolation  of  an  unknown  "  alkaloid 
supposed  to  be  in  the  root  of  a  plant." 

"  A  Young  Chemist"  (qeory  25924)  will  find  a 
fnll  description  of  the  mothod  of  analysing  coal 
axd  coke  in  almost  any  work  on  quantitative 
analysis. 

The  answer  to  "Filter's"  query  (No.  25803,  p. 
158)  on  "Chemical  Analysis"  depends  on  circum- 
stances. If  phosphates  are  present,  and  it  is  de- 
sired to  ascertain  what  metals  oxist  in  that  state, 
it  is  best  to  filter  off  the  ammonia  precipitate  before 
adding  sulphido  of  ammonium  ;  but  in  most  cases  it 
is  preferable  to  throw  down  the  iron  and  zinc 


GALLIUM,  AND  A  PREDICTION. 

[10982.]— From  the  Chemical  Newt  I  learn  th 
M.  Lecocq  de  Boisbaudran,  has  been  promscutini 
with  ardour  his  researches  on   the  new  met* 
gallium  ;  and  that  he  has  obtained  the  unexpecte 
result,  that,  when  the  metal  is  perfectly  pure,  it 
liquid  at  temperatures  little  exceeding  that  of 
ordinary  summer— viz.,  29  5°  cent.,  or  853  Fehi 
The  discoverer  also  announces  that  he  has  asea 
tained  carefully  the  so.  g.  of  tho  new  metal  in  i 
pure  state,  and  finds  it  to  be  4  7  at  15  C.  (59 
Fahr.).    He  gives  the  following  data  relative  to  it 
hardness  just  below  the  melting  point  t — "  Whg 
once  solidified,  it  i*  hard  and  resistant,  even  at  tea 
peratures  little  below  its  melting  point.  Nevertb 
less,  it  is  secHle,  and  possesses  a  certain  degree 
malleability."    He  gives,  however,  no  details  as 
the  atomic  weight  of  the  pure  metal.  Baling 
calculations  on  tbe  above  meagre  account  of 
hardness,  and  the  spcci6c  gravity  above  noted, 
employing  the  method  of  which  I  gave  your 
an  outline  at  p.  27,  Vol.  XVII.)  of  the  " 
Mkchanic  (which  is  based  on  the  fad 
number  indicating  tbe  hardness  of  the 
equal  to  the  product  of  the  specific  g 
by  the  atomic  weight),  I  have  arrireu  «,  mo 
elusion  that  the  atomic  weight  of  the  pare  me 
about  55.    I  have  reckoned  the  hardness  of  ga 
to  lie  between  that  of  frozen  mercury  and  thi 
gold.    The  former,  according;  to  my  toule'fsoe  ab 
m  represented  by  00  7,  the  latter  by  0  097.  Ti 
that  of  gallium  as  being  0  088,  jm  set  the  nu 
55,  as  representing  the  atomic  weight  '.{ jra  hum. 
await  with  anxiety  any  trustworthy  information 
to  the  atomic  weight  of  this  now- metal  obtau 
experimentally,  as  I  feel  moat  3ettreus  of  sea 
how  far  my  theoretical  calculations  justify  me 
making  this  prediction. 


elements  are  bodies  of  equal  complexity,  and  that 
any  splitting  up  which  may  be  achieved  in  the 
future  must  result  in  the  formation  of  substances  at 
present  unknown.  It  is  premature  to  conjecture 
what  the  nature  of  such  new  bodies  might  be  ;  but 
when  we  have  such  distinct  natural  groups  of 
elements  as  barium,  strontium,  and  calcium,  mag- 
nesium, zinc,  and  cadmium,  chlorine,  bromine,  and 
iodine,  we  cannot  but  fancy  that  each  family  has  an 
unknown  factor  common  to  all  its  members.  At  pre- 
sent we  have  no  hint  of  a  possible  method  of  splitting 
up  our  elements,  unless,  indeed,  it  be  in  a  temnera- 
tnre  far  greater  than  we  can  ever  hope  to  obtain. 
For  instance,  if  we  take  Epsom  salts  (Mg  SOi  + 
7  HiO).  a  very  moderate  temperature  suffices  to  drive 
off  6  HOj,  the  remaining  atom  of  water  being  re- 
tained more  forcibly.  At  a  red-heat  we  have  an- 
hydrous magnesium  sulphate  (Mg  SO«),  which  by 
further  increase  of  temperature  splits  up  and  leaves 
MgO.  At  the  temperature  of  the  sun  the  mag- 
nesium exists  in  a  free  state,  and  the  question  arises 
whether  a  still  further  increase  of  temperature 
would  result  in  a  splitting  up  of  the  metal.  It 
is  a  suggestive  fact  that  in  certain  stars  only 
elements  with  small  atomic  weights  (Hi  Nai  Mg) 
have  been  recognised.  In  the  sun  we  have  in 
addition  elements  like  iron,  with  moderately  high 
atomic  weights,  while  in  another  class  of  stars  we 
have  indications  of  the  existence  of  elements  with 
very  high  atomic  weights.  Query  :  Are  these  the 
result  of  combination  on  reduction  of  temperature ; 
in  other  words,  do  the  heavy  metals  consist  of 
hydrogen,  sodium,  Ac,  combined  with  something 
else,  and  will  this  explain  their  polyatomic  func- 
tions? 

On  page  234,  in  connection  with  query  25851, 
"  Beta"  asks  if  there  can  be  such  a  thing  as  acid 
stannous  chloride.  He  seems  to  think  it  would  be 
instantly  converted  into  stannic  chloride-  A  glance 
at  the  nature  of  the  solution  will  show  that  this  is 
not  the  case.  The  acid  solution  of  stannous 
chloride  may  be  repreiented  as  SnCla  +  2  HC1.  To 
form  stannic  chloride,  SnCU,  liberation  of  Hj 
must  occur.  But  nascent  hydrogen  readily  reduces 
SnCI«  to  SnCI),  so  the  two  reactions  are  incom- 
patible. If,  however,  air  be  present,  tho  oxygen 
readily  enters  into  tho  reaction,  and  the  stannous 
chloride  is  rapidly  converted  into  stannic  Presence 
of  metallic  tin  retards  or  prevents  this  change 
owing  to  the  reaction,  Sn  +  SnCLj  ■  2  8nG:. 

Query  25890,  by  "  Anxious,"  refers  to  the  estima- 
tion of  "  Carbonates,"  Ac,  in  water.  There  is  no 
reason  why  the  querist  should  not  weigh  the  oxalate 
of  calcium  after  merely  dryiug,  but  he  should 
calculate  the  weight  obtaiued  to  that  particular 
compound  of  calcium  which  he  believes  to  exist  in 
the  water.  If  he  ignites  the  oxalate  precipitate  at 
dull  red  heat  he  will  have  true  calcium  carbonate 
left.  But  is  he  sure  all  tho  calcium  of  the  water 
exists  as  carbouate  ?  The  bust  way  of  ascertaining 
is  to  boil  a  measured  quantity  of  water  for  an  hour 
or  two,  replacing  the  loss  by  evaporation,  as  it 
occurs,  by  addition  of  distilled  water.  The  deposit 
will  contain  all  the  calcium  existing  in  the  water 
as  carbonate.  If  filtered  off,  the  amount  of  calcium 
found  in  the  filtrate  represents  that  existing  as 
chloride,  sulphate,  nitrate,  Ac.  The  deposit  pro- 
duced on  boiling  usually  contains  the  whole  of  the 


Selirao  Bottone 


for  a  drawing  of  it.  I  believe  the  inventor  is 
reader  of  this  paper  (he  lives  in  Birmingham),  and 
possibly  an  advertisement  or  a  query  specially 
addressed  to  him  might  elicit  a  reply. 

On  page  106  "  W.  J.  C."  (No.  25629)  asks 
another  of  tho  multitudinous  questions  beaded 
"  Chemical."  I  wish  some  better  means  could  be 
found  of  describing  the  nature  of  the  information 
sought.  It  is  perfectly  useless  to  "  consnlt  indices  " 
for  any  past  questions  on  a  "  chemical "  subject,  as 
they  are  nearly  all  headed  alike.  The  querist  can 
determine  the  free  acid  in  manganese  liquor  by 
seeing  how  much  standard  alkali  is  necessary  to 
produce  neutrality.  The  total  acid  may  be  ascer- 
tained by  boiling  with  excess  of  standard  caustic 
alkali,  filtering  and  triturating  tbe  nitrate  with 
standard  acid.  The  excess  of  alkali  found,  sub- 
tracted from  the  total  quantity  added,  gives  the 
quantity  which  has  combined  with  tho  acid  of  the 
liquor.  Subtracting  from  this  the  amount  previously 
found  necessary,  neutralise  the  free  acid,  the 
quantity  of  alkali  equivalent  to  the  combined  acid 
is  obtained,  and  from  that  the  amount  of  the  latter 
can  be  calculated.  I  do  not  know  what  "  kesrite  " 
is.  I  do  not  see  why  moisture  in  "  chloride  of 
lime  "  cannot  be  estimated  in  the  usual  way  by  dry- 
ing at  100°  C. 

I  should  be  happy  to  oblige  "  Caraotacua  "  (query 
25646,  p.l  06),  by  giviug  details  of  my  method  of 
determining  tannic  acid,  if  it  did  not  appear  from 
his  query  that  he  desires  to  employ  it  for  tho 
valuation  of  catechu,  sumach,  Ac.  For  these  pur- 
poses it  is  unsuitable,  as  it  does  not  distinguish 
between  tannic  and  gallic  acids.  It  is  on  this  very 
account  that  it  is  adapted  for  the  examination  of 
tea,  in  which  it  is  required  to  estimate  the  total 
astringency,  without  considering  any  changes  or 
transformations  that  tho  tannic  principle  may 
undergo  by  long  boiling.  In  brief,  the  process  con- 
sists in  the  gradual  addition  of  the  astringent 
Bolutiou  to  a  measured  quantity  of  a  hot  standard 
solution  of  lead  acetate.  The  end  of  the  reaction  is 
observed  by  filtering  a  few  drops  of  the  liquid 
and  bringing  it  in  contact  with  a  drop  of  potassium 
ferrieyanide  dissolved  in  ammonia.  I  found  this 
reagent  produced  a  deep  red  colouration  with  very 
minute  quantities  of  tannic.  "Caractacus"  will 
find  the  process  (which  was  really  devised  by  my  late 
assistant,  Mr.  F.  W.  Fletcher),  fully  detailed  in  the 
Chemical.  News,  May,  1874;  Normandy's  "Chemical 
Analvsis"  (new  edition)  j  Wanklyu's  "  Tea,  Coffee, 
and  Cocoa;"  or  8.  Rich's  "  Analyst's  Note  Book, 
1874,"  price  2s. 


A  MUSEUM  OF  SCIENTIFIC 
APPARATUS. 

[10983.]— Iir  the  Exhibition  of  Scientific  Appars 
tus  at  South  Kensington  has  a  rai'soa  d'ttn, 
appears  to  me  that  it  most  be  as  the  forerunnw < 
a  permanent  museum  of  scientific  apparatus,  whu 
should  be  to  the  student  of  science  what  the  Bntu 
Museum  is  to  students  of  natural  hintory,  aiM* 
logy,  and  of  literature.     Tbe  exhibition,  as  a  mat 
exhibition,  can  bo  only  of  ephemeral  value,  sad 
would,  I  think,  be  a  pity  if  it  should  close  witbo 
an  attempt  being  made  to  secure  at  least  eaoug 
apparatus  to  form  the  nucleus  of  a  permanent 
museum.    I  suppose  that  not  more  than  one  pen 
in  a  hundred  will  derive  any  benefit,  from  an  eon 
tional  point  of  view,  from  a  few  visits  to  the  '( 


"T.  F.  H.,"  who  asks  query  25868,  page  185, 
will  find  that  I  gave  the  very  information  he  requires 
only  two  or  three  months  since.  I  copied  the  tables 
out  of  "  Watts'  Dictionary,"  where  he  will  find 
them. 

I  am  glad  to  see  that  S.  Burton  (p.  231)  has  dis- 
covered the  source  of  difficulty  in  "J.  T.  T.'s  " 
query  (No.  24133)  respecting  gas  analysis.  He  has 
evidently  hit  on  the  true  explanation.  I  may  say 
that  for  some  unknown  cause  my  own  reply  did  not 
appear  for  three  or  four  weeks  after  it  was  sent  to 
the  office,  so  I  was  not  bo  remiss  as  I  seemed. 

Sheffield,  May  15.  Alfred  H.  Allen. 


impedimenta  of  science.    The  latter  will  of  cooni 
be  interested  in  an  inspection  of  apparatus 
which  he  is  theoretically  or  practically  neqnai 
and  may  possibly  derive  some  benefit  from 
ocular  demonstration  of  the  progress  of  «*•«"»'■ 
sented  to  him  ;  but  the  former,  beyond  what  be  ms 
learn  from  a  sight  of  the  simple  apparatus  of  tW 
Wollaston,  Faraday,  and  Priestly,  and  such  »tss 
as  he  will  be  able  to  make  of  the  »P!*ratu» 
living  savants,  will  obtain  little  information  iron 
looking  at  instruments  through  glass  cases.  W 
is  wanted  is  a  museum  of  typical  apparatus,  \c 
which  the  student  can  go  when  be  needs  informal 
and  at  which  he  would  be  able  not  merely  to 
but  to  manipulate  the  apparatus.   Such  a  mm™ 
as  I  imagine  would  have  superintendents  « 
partments  and  curators  who  at  stated  times  m 
give  such  explanations  of  the  natore  and  mm 
of  the  apparatus  as  might  be  required,  au-i  1 ■ 
whose  supervision  studeuts  might  he  permuw* 
examine  minutely  and  operate 
vided  for  the  purpose.    A  mere  sight  of  an  w 
ment  iu  a  glass  case  is  not  sufficient  toens  1 
to  construct  a  similar  apparatus,  nor  in»o  n»J 
of  cases,  even  to  understand  its  rationale, 
without  the  facilities  above  mentioned  »  »«"■ J 
bition  of  apparatus  is  practically  of  ""e  .S 
tional  benefit  to  those  for  whom  it  weal »wr>  ( 
tended.    It  is  to  be  hoped  that  the  ^25,000. *w c 
is  stated  has  been  expended  on  this  exh'bitK»u..f  J 
be  productive  of  some  permanent  Rood,       >  pr0, 
museum  is  established  with  the  pn;ce»  *-*uaJfW 
perly  qualified  professors  are  appointed  w 
lectures  at  stated  times,  much  good  may      ,  {  u 
I  presume  that  many  of  the  instrument*  n.s  ^ 
obtained  at  a  comparatively.  'B"00i,i  oof 

though  of  course  the  foreign  institution*  w  ^ 
resign  their  treasures  into  our  alto* 
our  own  learned  societies  would  «^LZ0ttii» 
their  priceless  relics  to  remain  in  the  cu.  j  ^ 
nation,  if  a  fitting  receptacle  were  tonne  ^ 


By  this  means  wo  should  obtain  a  bt(jv 
scientific  apparatus,"  which  would  "fJ^Efilg 
of  considerable  value,  but  if  we  are  mew 
a  collection  kept  under  glass  cases,  w 
looked  at  and  to  be  superintended  "j  ^  ^ 
officials,  with  practically  nothing  to  ^ 
come  of  the  present  exhibition  wm  u«  \  '  ^a- 
pointing.    South  Kensington  is  now  e* 


Digitized  by 


May  26,  1876.         ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE  :  No.  583. 


283 


le  from  all  parts  of  the  metropolis,  mai  there  is 
ieeiity  rery  little  to  be  said  against  the  position 
the  exhibition  and  the  suggested  museum,  bnt 
W»  ere  many  largo  towns  which  justly  claim  to 
n  ss  share  in  the  benefits  of  a  Government  grant. 
I  some  arrangements  might  be  adopted  by  which 
I  Sr  local  museums  "  could  have  periodical  loans 
ippnratus  and  object*;  as  I  believe  is  the  practice 
•  certain  extent  with  the  existing  collections  at 
lih  Kensington.  There  are  enough  articles  at 
(recently  opened  exhibition  to  make  half  a  dozen 
f  respectable  museums— in  fact,  there  are  so 
By  that  there  is  not  room  to  exhibit  them  pro- 
•ly.  and  while  a  large  proportion  are  scarcely 
lih  retaining,  there  are  many  which  might  be 
Bred  for  a  little  more  than  the  cost  of  removal 
(the  return  carriage.  We  already  posse  s  the 
deua  of  such  a  museum  as  I  hare  suggested  in 
(crowded  Patent  collection,.,  which  might  betrans- 
red  bodily  to  the  "  Galleries,"  as  a  portion  has 
■a,  ranch  to  the  comfort  and  advantage  of  visitors ; 
I  with  a  suitable  building  and  an  obvious  pur- 
IB  to  ■erve,  many  of  the  private  exhibitors  would 
dtaps  allow  their  apparatus  to  remain  for  the 
fetfit  of  the  public.  The  natural  history  collection, 
neb.  now  occupies  so  much  space,  might  be  ex- 
iled altogether,  as  it  is  so  well  represented  at 
I  British  Museum,  and  with  the  naval  nrcbitec- 
m  considerably  reduced  (it  consists  mainly  of  at- 
icti  ve  models  without  any  special  features  of  in- 
■Bi),  there  would  then  bo  plenty  of  room  in  the 
■riea  for  the  effective  exhibition  of  the  really 
•ill,  been u ne  "educational,"  apparatus.  The 
taction  to  the  general  public  might  easily  be  kept 
Lhy  a  judicious  display  of  "historical"  objects, 
met  while  the  student  of  science  was  served,  the 
•rage  taxpayer  would  have  at  least  an  "  exhibi- 
ts '  of  something  for  his  money.  I  should  like 
read  the  opinions  of  others  of  your  readers,  and 
time  will  content  myself  by  utili-ine  the  exhi- 
tion  as  far  as  I  can.         A  Science  Student. 


ESTHETICS  AND  PAINTING. 
[lOflSt.J  —  Profound  and  thoughtful  a*  are 
pigma's  "  usual  utterances,  perhaps  he  allows 
■oself  to  be  carried  away  by  a  feeling  unworthy 
1  a  dispassionate  judge  in  his  scornful  contempt  of 
Is  "  cant  of  professedly  high-art  disciples,"  as  he 
|  pleased  to  call  it  (10750,  p.  117).  There  is,  in 
1st  "  true  art  which  is  really  true  science,"  some- 
tsg  more  than  mere  eye-pleasure.  In  the  glorious 
inbow,  the  spreading  oak,  the  graceful  leof,  the 
ening  flower,  the  eve  is  indeed  delighted ;  but  is 
e  mind  inactive  ?  Do  we  not  speculate  upon  the 
Bees  and  changes  of  them,  think  of  their  varied 
Bnomena,  and  reflect  on  the  exquisite  harmony 
their  arrangement?  The  marble— veined,  con- 
rted>  ruptured — inspires  us  with  wonder  as  we 
Be  upon  it,  to  remember  how  it  once  was  fluid — 
inking  of  the  vast  force*  which  contorted  and 
Bred  it,  and  of  the  ages  which  have  elapsed  since 
I  formation.  A  painted  imitation  inspires  us  with 
me  of  these  thoughts,  and  is  a  sorry  travestie, 
en  of  the  markings.  And,  when  the  surface  is 
qpped  off,  the  lie  is  at  once  apparent.  The  same 
mark-,  apply  to  graining,  veneering,  and  other 
litation- .  however  well  executed.  A  plain  painted, 
namented,  or  varnished  surface  does  not  pre- 
Dd  to  be  anything  else  than  what  it  is.  A 
Btesce,  a  sham,  of  whatever  kind,  is,  I  think, 
epical  .h-,  and  the  nearer  the  resemblance  the 
Water  is  our  disgust  on  its  detection.  This  rule 
,  I  believe,  universal,  in  art  as  in  morals.  These 
•sons,  I  hope,  will  show  "  Sigma  "  why,  "  admit- 
ig  that  we  may  enrich  or  decorate  a  surface  at 
L  we  may  not  pire  it  any  appearance  we  please." 
I»h  regard  to  gilding,  I  think  no  one  for  an  instant 
wgitus-t  that  it  ia  intended  to  make  believe  that 
tded  illuminations,  carvings,  frames,  Ac,  are 
lid  gold.  In  such  cases  it  is  used  as  a  surface 
iriebment  of  a  colour  unattainable  by  any  other 
gment.  To  make  seats  and  other  articles  of 
■aches  and  bark  is  pretty,  because  natural :  but 
i  "Sigma"  ever  see  a  ca«t-iron  tree?  We  all 
low  what  bark  is  like — we  have  no  need  of  a  pic- 
nor  model  of  it — and  iron  can  be  made  beautiful 
ithout  looking  like  wood.  J.  J.  c. 

8PECTJIjATrVE  PHYSICS  AND 
HEGELIAN  ISM. 
110985.)-"  Db.  H.  M.  M."  having  taken  np 
•  role  of  the  philosopher,  as  distinguished  from 
>e  man  of  science,  it  were  unbecoming  in  me,  a 
Dor  labourer  in  the  latter  field,  to  receive  bia  dicta 
at  with  the  prof  oundest  respect.  Sitting  on  the 
B»  dab  with  Hegel,  Schelliug.  Ac.,  our  proper 
Wtude  Is  that  of  patient  expectancy  to  snatch  up 
M  philosophical  crumbs  that  fall  from  their 
•cured  table.  What  are  such  men  as  Joule  and 
{•swell,  and  as  Newton  and  Laplace  were, ,  but 
Hnall  fry,"  and  not  fit  to  hold  the  candle  fo".  an 
•lent  to  such  superior  light  as  Hegel,  Schelling. 
ad  "  Dr.  H.  M.  M.  t"  I  see,  and  am  so  far  glad, 
1st  "  Dr.  H.  Iff.  M."  has  a  wholesome  horror  for 
is  term "  transcendcntalist."  He  does  not  relish 
lucubrations  all  through  bear  a  re- 


markable resemblance  to  transcendentalism.  I  fear, 
however,  that  it  will  be  impossible  to  convince  him 
that  it  is  other  than  phil  osophy  ofr*he  first  water. 
Hegel,  he  says,  was  no  t ranee,  leutalist,  but 
Berkeley  was.  That  may  be  so  technically,  in  the 
language  of  the  schools  :  but  I  maintain  they  were 
equally  transcendental  in  regard  to  science.  It  was 
Berkeley  who  said  in  derision,  when  speaking  of 
Newton  s  "  Doctrine  of  Limits  "  (the  fluxiouary 
calculus),  that  the  ratio  of  limits  was  the  "  ratio 
of  the  ghosts  of  departed  quantities."  Neverthe- 
less, it  is  quite  certain  that  the  doctrine  Bnrvived 
the  savage  joke  of  Berkeley  ;  and,  in  another  form, 
was  expanded  and  improved,  so  that  in  the  hands 
of  Euler,  Lagrange,  and  Laplace,  it  was  the  instru- 
ment of  some  of  the  noblest  discoveries  of  the  last 
century ;  and  it  is  quite  as  certain  that  at  the  present 
day  its  operation*  and  conclusions  arc  regarded  as 
strictly  true  as  those  of  the  Greek  geometry  itself. 
I  take  it  to  be  no  less  likely  that  the  doctrine  of 
gravitation  will  survive  the  attack  of  Hegel.  Let 
me  say,  while  I  venerate  the  name  of  Newton  I  do 
not  bow  down  and  worship  him  as  a  sort  of  scientific 
deity.  It  will  be  time  enough  to  charge  mo  with 
belief  in  the  emission  theory  of  light  when  I  luve 
avowed  it-  I  cannot  follow  the  doctor  through  all 
his  remarks,  some  of  them  being  side  issues,  and 
not  exactly  bearing  on  the  matter  in  hand.  I  am 
glad  to  see,  however,  be  is  so  far  candid  as  to 
admit  the  general  truth  of  my  previous  objections. 
I  cannot  say  he  is  exactly  happy  in  altering  bis 
first  illustration  of  the  pendulum  motion  "  brought 
round  in  a  circle"  to  the  same  motion  brought 
round  in  a  cycloid.  He  is  welcome  to  it ;  only  I 
can't  see  its  applicability.  There  was  some  re- 
semblance in  the  first :  now,  its  value  as  an  illustra- 
tion ia  wholly  gone.  I  waited  for  a  demonstration 
of  the  thesis  that  the  repulsive  force  of  light  is  the 
cause  of  the  earth's  going  into  aphelion  ;  but  instead 
am  offered  some  remarks  al>out  the  "  Universal 
Clock"  going  out  of  gear,  Ac,  which  may  be 
Hegelian  but  is  not  otherwise  intelligible.  It  strikes 
me  that  those  who  hold  to  the  repulsion  theory 
have  no  case.  If  solely  a  force  of  repulsion,  how 
is  the  earth  or  a  planet  ever  to  get  back  to  perihe- 
lion ?  Most  likely  a  second  force  will  require  to  be 
invented  to  fill  up  the  hiatus  ;  but  in  that  case 
simplicity  will  be  gone.  How  much  simpler,  and 
altogether  more  eommendable,  is  the  Newtonian 
system  !  When  in  aphelion  the  planet's  motion  is 
slowest,  and  synchronises  with  the  attractive  force, 
which  its  there  also  at  its  minimum  :  and,  when  in 
perihelion,  its  motion  now  greatest,  is  held  in  check 
by  the  increased  attractive  action.  All  this  is  old- 
fashioned  undoubtedly,  but  happily  not  yet  fossi- 
lised, and  is  infinitely  preferable  to  hold  by  than 
that  vague,  shifting  thing  of  which  "  Dr.  H.  M.  M." 
is  the  advocate  in  these  columns. 

James  Dickson. 


"SIR  JOHN  TYNDALL." 

[10986  1— I  am  indebted  to  the  Scientific  American 
for  the  first  intimation  that  a  report  has  been  circu- 
lated coupling  the  name  of  John  Tyndall  with  one 
of  those  so-called  honours  which  City  tallow-chand- 
lers and  stock-jobbing  gamblers  appreciate  so  highly. 
I  give  it  as  I  found  it  with  your  contemporary's 
comments  .- — "  Prof.  Tyndall,  it  is  reported,  has  been 
offered  a  baronetcy,  and  his  friends  are  anxious  that 
be  shall  accept  the  honour.  It  is  a  graceful  act  on 
the  part  of  the  British  Government  thus  to  recog- 
nise the  labours  of  the  eminent  investigator,  but  wo 
think  it  will  add  nothing  to  his  glery.  The  aristo- 
cracy of  scientific  discoverers  and  workers  is  superior 
to  one  involving  mere  social  precedence  ;  and  a  man 
who  by  dint  of  persevering  labour  has  attained  a 
lofty  place  in  the  former,  stands  far  higher  in  the 
estimation  of  the  world  than  doe'  any  member  of 
nobility,  however  exalted  his  rank." 

You  will  observe  that  the  "  friends  "  of  Prof. 
Tyndall  are  said  to  be  very  anxious  that  he  should 
accept  the  "  honour."  Without  going  into  any  of 
the  surroundings  of  the  private  life  of  onr  great 
physicist,  1  may  be  permitted  to  doubt  whether  any  of 
his  real  friends  would  desire  to  read  of  him  or  to 
speak  of  him  as  Sir  John  Tyndall,  Bart.  I  can  see 
that  where  a  scientific  man  holds  some  post  of 
honour  or  emolument  under  the  Crown,  it  is  fitting 
that  he  should  have  some  title — like,  for  instance,  the 
judges ;  but  in  their  case  the  office  is  of  far  more 
honour  than  the  title.  No  one  over  thought  of  a 
judge  as  a  knight,  and  not  ono,  I  imagine,  ever  gave 
it  a  second  thought  that  the  Astronomer  Royal  had 
a  title — a  handle  as  large  as  that  of  Sir  John  of  the 
Clock,  and  the  many  moneyed  mediocrities  whom  our 
Governments  have  delighted  to  honour.  Your  con- 
temporary considers  it  would  be  a  '*  graceful  act  " 
on  the  part  of  the  Government  thus  to  recognise  the 
labours  of  the  eminent  investigator:  very  "  grace- 
ful," truly,  especially  as  "  graceful  acts  "  of  this 
kind  are  showered  tolerably  freely  on  mere  syco- 
phants and  time-servers.  Amongst  a  certain  sec- 
tion, however,  there  is  a  terrible  hankering  after 
titles,  and  only  recently  I  saw  the  representative 
journal  of  the  medical  world  complaining,  iu  a  very 
whimpering  tone,  that  none  of  the  foremost  men  of 
its  geuus  had  been  made  pecrB.    It  must  be  con- 


fessed that  some  of  them  richly  deserve  the  title  so 
snobbishly  craved  for,  if  the  title  were  really  worth 
having ;  but,  begone  for  it  and  getting  it,  where' a 
the  honour?  Knighthoods  are  now  so  common  that 
they  are  no  indication  of  anything :  but  if  Tyndall 
is  to  be  made  a  baronet,  what  is  Huxley  to  be,  and 
Adams  and  Huggins,  and  Gladstone  and  Frankland, 
and  soon,  down  even  to  the  Astronomer  "  Royal" 
at  the  Cole-hole  ?  If  there  is  any  honour  conferred 
upon  a  university  by  its  professor  being  dubbed  a 
knight,  by  all  means  let  the  savant  take  tho  gift 
and  use  <t  well,  hut  let  ns  keep  our  independent  men 
without  this  gingerbread  "  honour." 

Rude  Boreas. 

DIAMAGNETISM. 

[10987.  | — I  have  taken  some  interest  in  the  dis- 
cussion which  has  taken  place  between  "  Beacon 
Lough  "  and  "  Eclecticus  "  on  this  vexed  question, 
and  have  been  anxiously  waiting  the  solution  of  the 
diagram  problem  proposed  by  the  former :  but  now 
that  the  explanation  is  given,  I  must  confess  to 
being  still  as  much  in  the  dark,  as  ever.  "Beacon 
Lough  "  does  not  clearly  state  if  the  problem  he  pro- 
posed has  actually  been  tried.  This  I  should  much 
like  to  know,  for  at  present  I  cannot  see  the  validity 
of  the  reasoning  advanced,  which  predicts  that  the 
bismuth  will  approach  the  pole,  and  it  is  important 
to  know  if  it  is  given  to  account  for  a  positive  fact, 
or  if  the  result  stated  is  merely  assumed  from  the 
reasoning. 

It  is  well  known  that  the  attractien  between  a 
magnet  and  a  niece  of  iron  varies  inversely  as  the 
square  of  the  distance  which  separates  them,  and 
that  this  should  be  so  is  pretty  clear — viz. ,  because  the 
total  attraction  consists  of  two  factors— 1st,  that  doe 
to  tho  magnetism  of  the  magnet  pure  and  simple, 
and  the  other  due  to  the  magnetism  set  np  in  the 
iron  by  induction,  and,  admitting  the  existence  of 
diamagnetism  and  opposite  polarity,  the  same 
reasoning,  only  in  an  opposite  sense,  would  seem  to 
hold  good.  "Beacon  Lough"  speaks  of  a  north 
and  south  polarity  being  set  up  in  his  bismuth  bar, 
and  I  am  at  a  loss  to  understand  how,  in  the  face  of 
this,  he  can  assume  the  forces  d  and  d1,  acting,  as 
they  do,  on  points  at  greatly  different  distances 
from  the  magnet,  can  be  taken  as  being  nearly  the 
•ame  in  amount.  Of  course,  if  ho  be  correct,  then 
the  momonts  round  the  point,  A,  would  be  propor- 
tional to  tho  distances  A  x  and  A  y,  and  attraction, 
as  stated,  must  follow.  If,  however,  the  question 
of  the  square  of  tho  distance  be  introduced,  and  I 
cannot  see  upon  what  grounds  it  has  been  neglected, 
then  we  should  get  repulsion,  and  in  this  I  agree  with 
"  Eclecticu9."  although  probably  he  arrived  at  this 
result  fnom  different  reasoning.  Reverting  to  the 
diagram,  let  us  assume  the  distances  between  the 
two  points,  E  and  J,  and  the  maguet  to  be  as  1  and  6 
respectively,  we  may  then  express  the  forces  acting 
on  these  points  as  1  and  36,  and,  applying  these 
forces  to  the  vertical  line,  A,  x,  y — and  taking  A  y  as 
2,  and  A  se  as  6 — we  get  a  tendency  to  repulsion  or 
rotation  round  the  point  from  right  to  left  of  36  x 
2  =  72,  while  the  tendency  to  attraction  is  only 
1x5  =  5. 

It  would  be  useless  to  dwell  on  the  matter  further 
until  we  learn  if  "  Beacon  Lough  "  has  really  tried 
the  exp?rimentin  question.  If  he  has,  will  he  kindly 
give  some  details  ?  Did  he  use  a  bar  magnet,  or  was 
his  bismuth  placed  between  the  poles  of  a  horse- 
shoe magnet,  and  does  the  sketch  give  about  the 
relative  positions  of  tho  parts  ?  This  latter  is  im- 
portant; if  he  actually  obtained  attraction  in  an 
experiment  arranged  exactly  as  given  in  the  diagram 
it  is  certainly  very  remarkable,  and  I  fail  to  see  that 
his  reasoning  on  reverse  polarity  makes  the  explana- 
tion bo  "  very  simple  "  as  he  states.  Student. 


AN  EXPLANATION  WANTED. 

[10988.] — Ha vi  no  often  observed  the  following 
phenomenon,  and  not  being  acquainted  with  the 
origin  thereof,  I  communicato  an  account  of  it  to 
the  Enolish  Mechanic,  iu  the  hope  of  one  of 
your  correspondents  being  able  to  enlighten  me  on 
the  matter. 

A  common  wine  glass  is  about  half  filled  with 
wine  (ordinary  port  or  sherry  will  answer  the 
purpose),  and  after  being  slightly  tilted  is  placed  in 
its  usual  position.  The  liquid  which  adheres  to  the 
side  of  the  glass  (above  the  body  of  the  liquid)  will 
then  be  seen  to  form  into  small  drops,  which 
immediately  commence  to  fall  slowly  down  the  glass, 
but  upon  any  of  the  drops  touching  the  liquid,  a  sort 
of  repulsion  tak6s  place,  which  keeps  it  from  mixing 
with  the  liquid  below  it.  It  then  fulls  again,  and  is 
again  repulsed,  this  happening  two  or  three  times, 
or  more,  in  succession,  and  occasionally  with  great 
rapidity.  After  this  the  drop  will  become  thinner, 
or  spread  over  a  larger  extent  of  surface,  when  it 
ascends  to  a  higher  level,  and  descends  iu  another 
place,  the  same  phenomena  occurring  agaiu.  This 
is  constantly  repeated  in  different  places  all  round 
the  glass,  until  stopped  by  evaporation.  Whether 
any  part  of  the  liquid  in  the  drop  does  actually 
escape  at  the  moment  of  contact,  I  am  unable  to 
observe.  E.  E.  M. 
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THE  MECHANICAL  BABOMETEB. 

[10989.}- 1  had  intended  to  state  in  m?  former 
letter  on  this  subject  that  the  density,  ana  not  the 
tension,  of  the  atmosphere  is  the  quantity  indicated 
by  the  duration  of  the  revolutions.  My  notes  on 
the  temperature  suffice  to  show  that  I  was  alive  to 
this.  Assuming  the  instrument  to  be  worth  manu- 
facturing, the  density  may  beconverted  into  tension 
by  means  of  a  two-metal  compensation  altering  the 
asgle  at  which  the  fly- vanes  meet  the  air. 

Mr.  Bain  tells  us  (10918)  that,  prior  to  the  inven- 
tion of  the  aneroid,  the  mechanical  barometer  was 
invented  by  himself.  Is  it  not  a  pity  that  he  should 
have  reserved  his  claims  until  the  nature  of  the 
instrument  had  been  published  by  another  P 

D.  Winstanley. 

CUBTATN  CORNICES. 
[10990.]— "  WAV*  "  asks  for  books  treating  on 
such  matters.  Tie  best  known  to  me  is  "  Supple- 
mentary Report  on  Design,"  by  Richard  Redgrave, 
R  A  ,  being  an  illustrated  treatise  of  42  pages  in 
the  Juries'  Reports  "  of  the  Exhibition  of  1851. 
This,  however,  i*  hard  to  get.  If  all  the  readers  of 
the  English  Mechanic,  and  others  interested 
in  maintaining  a  high  standard  and  working  out  pure 
principles,  were  to  persistently  ask  for  this,  the 
Department  at  South  Kensington  might  be  induced 
to  issue  a  reprint  of  this  incomparable  work,  second 
to  none,  aud  thus  confer  a  lasting  boon  on  the 
public.  The  reports  of  the  Exhibitions  of  1862  and 
1867,  by  the  same  author,  are  also  good,  but  less 
full. 

Bad  construction  is  not  easily  got  over.  My  pre- 
sent aquarium  difficulty  is  with  the  marine  tank, 
wrongly  made  of  iron  more  than  17  yean  ago,  and 


SELECTED  CORRESPONDENCE. 


SLIDE  VALVE  DIAGRAMS.* 
Annexed  I  forward  you  a  sketch  showing  an  ap- 
plication for  taking  slido  valve  diagrams.    The  en- 

? raving  is  one-sixth  the  size  of  the  instrument  used, 
t  is  fixed  to  the  slide  jacket,  and  consists  of  a  guide 
supporting  an  indicator,  the  barrel  of  which  is  in  a 
straight  line  with  the  slide  rod.  In  the  guide  a 
block  slides  carrying  a  pencil ;  the  movement  of  the 
barrel  is  by  the  same  cord  as  tkat  used  for  taking 
the  cylinder  diagram,  and  therefore  the  same  length 
of  diagram  is  taken  in  both  cases.  The  movement 
of  the  pencil  is  given  by  a  gab  lever  attached  to  the 
slide  rod.  The  mark,  a,  on  the  sliding  block  when 
opposite  to  the  marks,  b  b,  on  tha  guide,  correspond 
to  the  position  of  the  slide  valve  when  it  is  at  the 
point  of  opening  to  admit  steam,  top  and  bottom, 
also  corrresponding  to  the  opening  and  shuttingof 
the  exhaust  when  opposite  to  the  mark,  e.  The 
diagram  is  taken  by  connecting  the  gab  lever  with 
the  pin  on  the  slide  valve  rod,  and  attaching  the  cord 
of  the  barrel  to  the  lever  giving  the  motion  of  the 
piston  rod.  When  the  diagram  is  marked  on  the 
paper  the  gab  lever  is  thrown  out,  and  the  block 
brought  up  to  each  mark  on  the  guide  and  lines 
drawn  acroBB  as  shown,  giving  the  point  of  cut-off 
of  the  steam,  also  the  points  of  release  and  com- 
pression in  the  exhaust. 

This  plan  has  the  advantage  of  giving  the  exact 
position  of  the  slide  valve  at  any  point  in  the 
cylinder  diagram,  the  length  of  each  being  the  same ; 
it  also  gives  the  maximum  opening  of  the  ports  at 
any  position  of  the  sink. 

The  diagrams  in  the  sketch  are  copies  of  some 
taken  when  the  engines  were  making  a  mean  speed 


consequently  now  much  spoilt,  rusty,  and  injurious 
to  the  animals.  "  Sigma  "  (p.  118)  gives  valuable 
information  how  to  treat  iron  in  the  beginning,  bnt 
"  cannot  tell  how  to  prevent  further  rusting  per- 
fectly." If  other  contributors  can  give  any  expe- 
rience on  this  matter,  it  would  be  greatly  valued. 
It  requires  all  the  learning  we  can  gather  to  cope 
with  the  accumulating  difficulties  of  successful 
aquarinm-keeping.  A  new  and  unexpected  difficulty 
has  arisen  in  the  Westminster  Aquarium,  where, 
we  ore  given  to  understand,  the  leakage  of  the  tanks 
or  underground  reservoirs  arises  from  the  vibration 
caused  by  the  proximity  of  the  railway.  Here, 
then,  is  cause  for  investigation  to  ovorcome  a  fresh 
obstacle.  Z. 


A  New  Eleotrio  Battery-— M.  Cerpaux  pro- 
poses a  battery  made  of  a  certain  number  of  plates 
of  copper  and  of  riuc  separated  by  a  wooden  lath. 
The  plates  are  plunged  in  sand  or  moist  earth,  and 
an  electeic  current  is  at  once  produced.  If  on 
the  earth  chloride  of  sodium  be  poured,  a  very 
intense  current  is  generated. 

Edison's  Eleotrio  Pen.— This  invention  consists 
of  a  small  electric  engine  on  the  top  of  a  holder, 
which  is  used  as  a  pen.  This  works  a  needle  that 
pierces  the  paper,  making  6.000  to  6,000  holes  per 
minute,  so  that  in  writing  such  is  the  rapidity  of  the 
motion  of  the  needle,  that  the  point  does  not  drag  or 
tear  the  paper.  The  pierced  paper  or  "  stencil  '  is 
placed  in  a  frame,  and  an  inked  roller  is  passed  over 
it,  which  fills  the  fine  perforations  with  ink ;  a  sheet 
of  paper  is  then  placed  below  the  written  paper  or 
"  stencil,"  and  the  roller  is  again  passed  over  it 
once  or  twice,  when  a  perfect  facsimile  of  the 
writing  is  obtained.  It  is  stated  that  these  fac- 
similes can  be  produced  at  the  rate  of  four  to  five 
per  minute,  and  one  writing  or  "  stencil "  will 
suffice  to  print  1,000  copies. 


of  55  revolutions.  The  marks  on  the  guide  are 
placed  when  the  slide  jacket  is  open  in  harbour,  and 
any  alteration  of  the  position  of  the  slide  valve  on 
the  rod  is  adjusted  by  shifting  the  clamp  carrying 
the  gab  pin  on  the  slide  rod. 

J.  Wilkinson, 
P.  and  O.  8.  N.  Company. 
42,  St.  George's-road,  S.E.,  April  19, 1876. 

ON  PACKING  FLO  WEBS. t 
Thbee  are  few  persons  who  have  been  accus- 
tomed to  receive  cut  flowers  by  post  who  have 
not  experienced  the  mortification,  on  opening  the 
box,  of  finding  them  all  fallen  to  pieces,  crushed,  or 
otherwise  injured.  We  therefore  propose  to  give  a 
few  directions  on  the  subject,  and  believe  that,  if 
they  are  attended  to,  both  the  sender  and  receiver 
will  be  spared  the  mortification  alluded  to. 

Always  cut  the  flowers  early,  in  the  cool  of  the 
morning,  and  when  in  their  prime.  Take  a  piece  of 
cotton-wool,  wet  it,  and  wring  it  out,  then  twist  it 
about  the  stalk.  If  tin  boxes  are  used,  they  must 
not  have  sharp  corners,  or  they  will  be  rejected  at 
the  post-office,  but,  when  properly  made,  they  excel 
all  others  for  the  purpose  in  question.  At  the  bottom 
of  one  of  these  place  a  piece  of  stout  brown  paper  (if 
thin,  double  it) ;  let  this  be  well  damped,  then  lay 
the  flowers  carefully  in,  placing  a  piece  of  silver  or 
tissue-paper  between  each,  to  prevent  their  bruising 
each  other.  Over  all  place  a  piece  of  the  same  paper, 
and  on  this  a  little  cotton-wool.  Cover  the  box  with 
paper,  and  the  flowers  will  reach  the  extremities  of 
the  kingdom  in  good  condition. 

Let  us  add  the  modes  of  faulty  packing,  to  warn 
our  friends  against  their  adoption  : — 1.  Placing  the 
flowers  in  contact  with  dry  cotton- wool,  which  clings 


•  From  Bnginfriiyj. 
t  From  the  Florist  and  Pomolojid. 


to  them,  and  abstracts  their  moisture.  2.  Pottm, 
them  in  tin  boxes,  such  as  have  contained  ladles 
&c.,  which  invariably  get  crushed  in  passing  throwi 
the  post-office.  3.  Putting  the  ootton-wool  aboc 
them  too  wet,  the  moisture  from  which  gets  ibska 
over  the  flowers,  and  spoils  their  colours.  4.  Cattin 
the  flowers  after  exposure  to  the  sun,  which  ennut 
their  falling  to  pieces  on  the  journey  ;  this  also  occr 
if  the  blooms  are  stale. 

Some  persons,  sending  seedling  flowers  for « 
opinion,  think  it  best  to  cut  them  whsn  not  f«L> 
open,  knowing  that  they  will  expand  in  water ;  W 
they  should  learn  they  do  not  show  their  true  c'u 
racter,  either  in  shape  or  colour,  under  such  eirtnn 
stances.  A  better  plan  is  to  out  off  the  pistil  direct] 
it  can  be  done ;  this  will  insure  the  flower  lasting  i 
considerable  time.  Anon. 


USEFUL  AND  SCIENTIFIC  NOTES, 

A  Submarine  Hallway.  —  One  of  tbo  mos 
remarkable  and  at  the  same  time  impracticsbi 
plans,  which  has  been  suggested  for  rapid  ui 
agreeable  transit  across  the  English  Channel,  hu 
recently  been  exhibited  at  the  Palais  de  1' Industry 
in  Paris,  by  its  inventor,  Dr.  La  Combe.  He  esli 
his  project  "  the  submarine  boat,"  but  the  bo-j  j 
really  a  portion  of  a  huge  carriage  which  is  to  m 
upon  a  railroad  laid  on  the  sea  bottom.  There  l»  a 
tunnel,  nor  anything  thereunto  resembling  Th 
road  bed  is  of  Wton,  whioh  is  laid  by  divers,  and  « 
this  are  fastened  three  galvanised  iron  rail*.  TV 
outer  ones  are  for  the  wheels  of  the  carriaire,  ul 
the  inner  one  is  raised  so  as  to  bo  embraced  bj 
rollers,  centrally  attached  to  the  Utter  in  ordVr  k 
prevent  rolling  and  derailment.   The  boat,  at  Ul 


points  watertight,  is  secured  to  the  heavy  cam* 
and  the  whole  is  driven  by  a  screw  actus  ted 
compressed  air  transported  in  suitable  reserra. 
The  latter  also  supply  fresh  atmosphere  for  m<t 
tion  within  the  boat,  and  a  machine  is  provided 
r  -moving  any  excess,  as  well  as  the  vitiated 
The  interior  is  illuminated  by  the  electric  light, 
current  being  led  to  the  vessel  by  a  wire  from  Don 
said  wire  also  serves  for  telegraphio  purposes,  i 
inventor  proposes  to  arrange  guard  rails  sou 
keep  the  track  always  clear,  and  he  prorida 
double-doored  chamber  in  the  vessel,  so  that,  in  a 
of  necessity,  a  diver  can  emerge  to  examine  I 
line.   Should  by  any  possibility  the  vessel  stop, 
buoy  is  immediately  sent  to  the  surface  of  the  was 
carrying  an  air  tube,  so  that  the  supply  of  sur  sst 
not  fall  short:  and  in  case  of  grave  accident, 
vessel  can  be  altogether  cnt  loose  from  the  carnij 
when  it  will  rise  to  the  surface  and  float  A  »o 
of  buoys  on  the  surface  will  mark  the  line  of  ■ 
road.    Dr.  La  Combe  thinks  that  his  PffJ^j 
practicable,  and  believes  that  his  vessel  could  nsi 
the  journey  of  21  miles  in  about  half  as  hoar. 

Fibrous  Puddled  Iron.— In  a  paper  nddwJ 
to  the  Academy  of  Sciences,  M.  H.  Le  tt*W 
adds  some  further  information  to  our  knowledge 
this  most  important  of  all  metals.  Followmti 
Schlmaing's  plan  for  the  analysis  of  cast  iron  a 
author  caused  a  stream  of  chlorine  to  P»m  0  . 
piece  of  fibrous  iron  at  a  dnll  read  heat.  The  n* 
was  thus  entirely  volatilised,  leaving  behind  s  w 
ton  of  the  exact  shape  of  the  original  pw«-  • 
of  such  extreme  tenacity  and  lightness  ta»» 
would  fall  to  pieces  by  merely  blowing  of 
it.  The  colour  of  this  residue  is  a  greenish  *»» 
it  consists  in  a  great  measure  of  silica  with  a  f 
proportion  of  oxide  of  iron,  in  fact  toe  m» 
mechanically  enclosed  in  the  mass,  and  *» 
resisted  the  action  of  the  gas,  while  the  ir*> ' 
the  metalloids  combined  with  it  were  eofW 
volatilised.  The  proportion  of  this  residue  i»  »■ 
one  per  cent,  of  the  whole  mass.— Qalxgnam- 
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REPLIES  TO  QUERIES. 


V  In  their  amrwers,  Correspondents  are  re- 
ettfsUf  requested  to  mention,  in  each  instance, 
,  ttfli  and  number  of  the  query  asked. 

[35M4.)-Oat  Cake.—"  Gowrie  "  is  tniitaken  in 
knking  that  "  bannock  "  is  the  orisrin&l  Scottish 
aae  for  an  oat  cake,  and  equally  mistaken  m  sup- 
aing  that  in  modern  Scottish  speech  bannock  and 
1  oats  are  need  as  synonymous  words.   There  has 
njt  bean  a  marked  distinction  between  the  two 
pdi  of  bread,  as  any  one  acquainted  with  the  old 
lottiah  literature  knows,  and  the  same  distinction 
_jjti  now.  It  is  this— an  oat  cake  is  hard  and 
bp,  a  bannock  is  soft  and  limp.  Each  is  perfect 
*o  it  is  quite  free  from  the  qualities  which  distin- 
|hh  the  other.   They  differ  just  as  a  biscuit  and  a 
o  do.  Bannocks  may  be  made  of  wheat  floor, 
rtej  fionr,  or  pea  flonr,  but  never  of  oatmeal.  If 
m  be  snybodjr  in  Scotland  so  benighted  as  to  spoil 
od  oatmeal  by  trying  to  make  it  into  bannocks,  I 
re  never  (though  I  hare  roamed  much)  come  in 
ktsct  with  them,  but  I  fancy  "More  Light" 
lit  hare  been  thinking  of  such  articles  when  he 
|ote  so  slightingly  of  bannocks.   When  properly 
|de,  and  of  the  right  materials,  bannocks  are  fit 
any  man's  eating,  and  no  Scotchman  need  fear  to 
tbrm  before  his  English  friends.  I  speak  from  a 
aewbst  wide  experience  on  this  point.   I  have 
irer  myself  heard  the  word  bannock  applied  to  an 
m  eske  by  old  or  yonng  in  Sootland,  but  I  believe 
fere  are  some  districts  in  the  northern  counties 
stem  bannock  is  need  in  the  same  sense  that  cake  is 
ped  in  England — that  is,  flat,  thin  bread  of  a 
nrrnlar  shape,  as  distinguished  from  the  mass 
termed  a  loaf.  Bat  bannock,  when  so  need,  does  not 
Dean  an  oat  cake  any  more  than  any  other  cake,  bnt 


yonng,  and  here  used  aa  a  diminutive,  ee  that  the 
word  wou'd  thus  mean  little  bun,  ana  this  name 
exactly  describes  the  bannock  in  relation  to  the  great 
cake  called  a  bun  in  Scotland,  which  is  a  very  diffe- 
rent thing  from  an  English  bun.  In  my  native 
county  the  word  bannock  is  usually  pronounced  aa 
if  spelt  own  nock.  The  word  bun  is  said  to  have 
meant  originally  a  sacred  or  blessed  cake,  and  the 
ban  in  bannock  bears  a  very  close  resemblance  to 
the  Gaelic  word  meaning  blessed.  If  any  reader  of 
the  English  Mechanic  be  learned  in  Celtio  lore 
perhaps  he  will  kindly  enlighten  us  on  this  matter. 
"  Gowrie  "  objects  to  the  word  griddle,  says  it  should 
be  girdle.  That,  no  doubt,  is  the  Scottish  form  of 
the  word,  but  the  other  form  is  equally  correct.  A 
transposition  of  the  letters  has  taken  place,  and  I 
rather  think  it  is  my  countrymen  who  have  changed 
the  word,  for  the  Welsh  have  the  word  almost 
exactly  in  the  English  form.— A  Roaming  Soot. 

[We  shall  be  unable  to  find  any  more  space  for 
contributors  on  oat  cakes  and  be  nnocka.— Ed.] 

[26872.]— Curre.— James  Dickson  seems  to  hare 
the  gift  of  leaving  ont  the  important  part  of  a  dis- 
ease ton.  The  proof  -  he  sent  up  appeared  with  my 
signature,  almost  identically  worded,  about  a  fort- 
night  ago.  I  can  see  no  reason  for  a  second  edition, 
under  a  different  name,  but  hope  that  I  may  hear 
again  from  James  Dickson. — Cycloid. 

[26332.]— Plant*  Growing  in  Water.— There 
is  an  account  of  the  method  on  p.  164  of  "  How 
Hops  Grow,"  by  Messrs.  Church  and  Dyer,  pub- 
lished by  Macmillan.— NoaiLLOC. 

[2536fl.]^-Oheap  Chemical  Balance.— In  con- 
formity with  the  expressed  wish  of  several  corre- 
spondents I  send  a  description  of  a  chemical  balance, 
in  the  construction  of  whioh,  no  fineness  of  work- 
manship being  requisite,' and  the  materials  being 
common,  an  ordinary  workman,  or  in  fact  any 
amateur,  can  make  it  at  a  slight  cost.  The  sen- 


.* 

imply  bread  not  made  into  loaf  shape.  "  Gowrie  "  |  sitiveneei  of  a  balance  is  dependent  upon  several 
ri'H  "Chambers's  Dictionary  "  as  an  authority  for  conditions— the  length  of  beam,  the,  load  upon  the 


ib  nse  of  the  word,  and  I  dare  say  he  could  quote 
ther  dictionaries  and  glossaries  in  support  of  his 
pinion,  but  I  for  one  place  little  value  on  the  defi- 
utkrai  of  Scottish  words  given  in  dictionaries.  The 
ompilers  of  such  works  are  usually  leas  familiar 
nth  the  Scottish  dialect  than  withGreek  and  Latin, 
ad  to  their  definitions  of  Scottish  words  are  often 
■sly  rough  free  renderings  of  the  exact  meanings. 
,  therefore,  prefer  to  consult  for  myself  the  usage 
I  old  Scottish  literature  and  modern  speech,  and,  if 
•wsible,  the  derivation  of  the  word.  In  Scottish 
iterature  cakes  and  bannocks  are  always  spoken  of 
*  two  distinct  kinds  of  bread,  as  in  the  following 
ww  from  an  old  song,  descriptive  of  the  rough 
festy  exieting  in  the  house  of  the  miller  :— 

Behint  the  door's  a  sack  of  meal, 
An'  in  the  ark  is  plenty, 
Wi'  guid  hard  cake*  his  mither  bakes. 
An'  bannocks  are  na  scanty. 

U  to  the  derivation  of  the  word  bannock  I  think  it 
nil  be  found  in  the  Gaelic  tongue,  bnt  I  have  not  at 
«frat  the  means  of  verifying  this  opinion.  I 
"here  the  last  syllable  is  the  Gaelio  09 ,  meaning 


beam,  the  friotion  of  its  method  of  support,  but 
chiefly  upon  the  approximation  to  each  other  of  the 
centres  of  suspension  and  gravitation.  This  last 
element  is  the  only  one  requiring  nicety  of  adjust- 
ment, and  fortunately  it  may  be  accomplished 
without  fineness  of  construction.  The  beam  may 
be  made  of  any  one  of  many  different  materials.  At 
first,  glass  tube  was  chosen,  and  answered  fairly; 
but  light  wood  is  perhaps  preferable.  Its  hygro- 
scopic qualities  are  of  importance  in  this  method  of 
construction.  The  length  of  beam  is  to  some  extent 
matter  of  taste  and  convenience.  Sensitiveness  is 
proportional  to  length,  but  so  also  is  sluggishness  of 
indication,  and  space  is  sometimes  an  element  of 
importance.  The  beam  of  my  balance  is  2ft.  long, 
but  the  requisite  sensitiveness  can  be  got  with  a 
length  of  1ft.  If  not  more  than  Jin.  thick  it  will 
be  conformable  to  tho  ordinary  gold  or  platinum 
rider,  whioh  is  supplied  with  the  weights);  if  2ft. 
long  it  msy  be  lin.  broad  at  the  middle  and  slope 
away  on  the  inner  side  to  Jin.  at  eaoh  end,  the  upper 
side  being  level.  This  shape  is  proposed  as  giving 
a  minimum  of  lightness  combined  with  minimum 
liability  of  bending  under  the  load,  but  a  round 


stick  or  square  stick  will  answer  with  a  suit, 
ably  shaped  rider.  The  ordinary  mode  of  sup- 
port  by  knife  edge*   upon  agate  planes  is  of 
course  effective,  ana  I  do  not  pretend  to  improve 
upon  it,  yet  a  knife  edge  of  human  construction 
is  not  perfect.  All  its  points  of  support  will 
not  lie  in  the  same  mathematical  straight  line. 
Theoretically  a  cylinder,  passing  through  the  beam 
at  right  angles,  resting  upon  two  cylinders  parallel 
with  the  beam,  one  on  each  side  of  it,  is  a  more 
perfect  method,  the  supports  being  approximately 
two  mathematical  points.   This  was  the  method  I 
first  adopted,  but  experience  has  shown  that  sus- 
pension by  thread  is  practically  sensitive  enough, 
and  insures  the  return  of  the  beam  to  its  normal 
position  after  displacement  by  rough  handling  or 
accidental  impulse.   A  piece  of  thermometer  tubing, 
about  2in.  long,  having  a  bore  large  enough  to 
admit  the  passage  of  ordinary  sewing-cotton,  is 
passed  through  the  centre  of  the  beam  at  right 
angles,  and  made  fast  by  a  drop  or  two  of  melted 
sealing-wax.  As  all  the  weighing  is  done  at  one 
end  of  the  beam,  there  is  no  necessity  that  the  two 
arms  should  be  precisely  the  same  length  s  and  if 
the  tube  be  not  exactly  in  the  centre  it  is  of  no  im- 
portance.  A  piece  of  the  same  glass  tubing,  about 
tin.  long,  is  passed  through  the  beam  near  one  end, 
and  fastened  in  the  same  way.   This  is  for  the 
attachment  of  the  scale-pan.   The  ends  of  these 
tubes  should  have  their  sharp  edges  first  taken  off 
by  exposure  for  a  second  or  two  to  the  flame  of  a 
blowpipe.   The  distance  between  tho  centres  of  the 
two  tubes  is  divided  with  care  upon  the  upper  edge 
of  the  front  side  of  the  beam  into  100  regular  parte, 
and  numbered  from  the  end  towards  the  centre. 
This  will  be  most  easily  done  before  the  tubes  are 
inserted.   The  next  part  of  the  apparatus  to  be 
described  is  that  by  which  the  centre  of  gravitation 
has  to  be  adjusted  to  the  position  of  the  centre  of 
suspension.   Two  plates  of  lead,  about  1  Jin.  square, 
are  cut  from  a  sheet  of  about  l-10in.  thick.   A  hole 
is  bored  in  the  centre  of  each  large  enough  to 
admit  a  glass  tube  3-16in.  in  diameter.  The  tube  is 
6in.  long,  and  the  two  lead  plates  are  cemented  by 
sealing-wax  parallel  to  each  other,  ono  at  each  end 
of  the  glass  tube,  so  that  they  shall  be  horizontal 
when  the  tube  is  vertical.   None  of  these  dimes- 
sions  need  be  observed  with  minute  accuracy.  The 
middle  of  the  tube  has  now  to  be  attached  to 
the  end   of   the   beam  opposite  to  that  which 
carries  the  scale-pan  ;  and  so  attached,  as  when 
the   beam   is   suspended,   the  tnbe   will  stand 
vertically,  and  the  two  plates  of  lead  will  serve, 
partly  as  compensation  to  the  weight  on  the  pan. 
and  partly  as  tables  on  which  to  place  additional 
compensation  as  required.    If  a  hole  be  bored 
through  the  flat  side  of  the  beam  near  the  end  a 
piece  of  fine  copper  wire  can  be  passed  through  it 
several  times  and  round  the  middle  of  the  tube,  and 
the  end  of  the  wire  twisted  together,  and  the  attach- 
ment covered  on  both  sides  and  round  the  tube  with 
melted  sealing-wax.   The  scale  pan  is  formed  ef  a 
piece  of  thin  plate-glass  tin.  square.   To  toe  under- 
side at  each  of  the  four  corners  the  end  of  a  piece  of 
sewing  thread  is  cemented  with  sealing-wax,  and  at 
about  8in.  from  the  upper  side  of  the  glass  the  four 
threads  are  gathered  into  a  knot,  and  again  into 
another  knot  a  short  distance  above  the  first,  and 
then  cnt  off.   A  piece  of  platinum  wire  bent  into  an 
S-shape  serves  to  connect  the  loop  between  the  knots 
to  a  loop  formed  by  a  piece  of  thread  passed  through 
the  short  tube  at  the  end  of  the  beam.   Tho  beam  is 
now  ready  for  suspension.  Three  shelves,  one  above 
another,  with  lOin.  or  12in.  distanoe  between  them, 
are  required,  affixed  to  an  outer  wall  convenient  to 
the  light.   An  inner  wall  is  too  subject  to  tremor. 
These!  shelves  are  supposed  to  occur  in  every  labo- 
ratory, and  were  not  included  in  the  fis.  cost  or  the 
two  hours'  labour ;  but  they  do  not  add  much  to 
either.  A  piece  of  wood- Sin.  long  and  lin.  square 
has  a  hole  bored  through  the  middle  of  two  of  its 
sides  large  enough  to  admit  easily  a  screw  of  llin. 
length,  and  by  this  screw  the  piece  of  wood  is 
screwed  up  to  tho  middle  of  the  under  side  of  the 
upper  shelf,  so  that  it  can  turn  smoothly  round  the 
screw  as  an  axis,  whilst  itself  is  in  contact  with  the 
shelf.   In  one  of  the  vertical  sides  of  the  piece  of 
wood,  at  lin.  distance  on  each  side  of  the  middle 
point,  corresponding  with  the  length  of  the  glass 
tube  fixed  in  the  middle  of  the  beam,  are  driven  two 
strong  pins,  and  another  in  the  middle  of  the  end 
facing  the  front  when  it  is  turned  upon  its  axis,  so 
as  to  lie  transversely  to  the  shaft.  A  piece  of  sewing 
cotton  is  passed  through  the  central  tube,  and  one 
end  looped  on  to  the  farthest  of  the  pins ;  the  other 
end  of  the  thread,  the  beam  lying  between,  is 
brought  up  over  the  nearer  pin  and  thence  to  the 
front  over  the  third  one,  from  which  it  hangs  down, 
with  a  piece  of  lead  or  other  weight  attached  so  as 
to  support  the  beam  in  its  place,  and  yet  admit  of 
easy  adjustment  as  to  the  height  at  which  it  is 
suspended.   The  scale  pan  hangs  through  a  hole, 
about  lin.  square,  cut  in  the  middle  shelf  at  the 
appropriate  situation.   Weights  amounting  to  2,000 
er  3,000  grains  may  now  be  placed  in  the  scale  pan, 
and  small  pieces  of  lead  laid  upon  the  two  lead 
tables  at  the  other  end,  until  the  weight  in  the  scale 
is  compensated.    The  exact  adjustment  of  the 
pieces  of  lead  at  the  compensating  end  of  the  beam 
requires  care  and  patience.   A  weight  laid  upon  the 
lower  table  tends  to  depress,  and  upon  the  upper  to 
raise,  the  centre  of  gravity  in  reference  to  tho 
centre  of  suspension,  and  if  a  weight  be  transferred 
from  one  table  to  the  other  the  effect  will  of  course 
be  doubled.  When  the  centre  of  gravity  is  too  low 
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the  beam  will  oscillate  freely,  and  when  too  high  it 
will  set  more  or  less  stubbornly  at  one  end  or  the 
other.  With  care  and  patience  the  adjustment  can 
be  made  so  exact  that  a  one  grain  rider  will  make 
the  scale  end  set  downwards.  When  it  is  on  some 
particular  mark  of  the  beam  and  when  removed  one 
division  nearer  to  the  cube  the  set  will  be  upwards. 
This  constitutes  the  sensitiveness  promised  of 
1-lOOth  grain,  the  weights  in  the  scale  pan  being 
between  2,000  and  3,000  grains.  As  the  weight  in 
the  pan  is  constant,  whatever  is  being  weighed  the 
instrument  is  always  adjusted  at  its  best.  The  set 
of  the  beam  can  bo  made  very  sensible  to  the  eye  by 
a  special  method  of  support  which  limits  the  play 
of  the  beam  to  about  1  ■  i  nth  of  an  inch.  At  the  lower 
edge  of  the  beam,  about  Sin.  from  the  weighing  end, 
is  fixed  by  seiiliiig-wax  or  otherwise,  pointing  down* 
wards  about  Ain.  long,  a  piece  of  dark-coloured  wire, 
terminating  in  a  point.  The  beam  is  raised  to  such 
a  height  that  when  hnngiug  luvel  the  lower  lead  table 
may  be  Jin.  to  lin.  above  the  surface  of  the  middle 
shelf.  The  pointed  wire  at  the  other  end  will  then 
be  some  2iin.  or  so  from  the  same  surface.  Under 
the  point  is  placed,  on  an  inverted  beaker  glass  or 
other  convenient  snpport  of  the  right  height,  a  plate 
of  glass  blackened  on  the  underside,  so  as  to  be 
within  l-10th  of  an  inch  of  the  pointed  wire.  This 
plate  acts  as  a  mirror,  and  shows  the  image  of  the 
pointed  wire.  As  the  beam  falls  the  image  rises  to 
meet  the  point;  their  separation  also  occurs  with 
double  speed,  which  renders  the  movements  very 
conspicuous.  The  lead  table  at  the  other  end  can 
be  allowed  to  rest,  when  down,  upon  snch  a  support 
as  the  top  of  a  60gr.  or  lOOgr.  weight.  The  instru- 
ment must  be  boxed  in  and  protected  from  draughts 
by  partitions  of  wood  or  glass  between  the  shelves, 
but  the  front  may  be  left  open.  Of  course,  a  skilful 
workman  may  make  alterations  in  the  above  details, 
so  as  to  construct  a  more  handsome  instrument ;  but 
the  contrivances  are  intentionally  homely,  so  that 
any  one  can  make  it  as  described  to  fulfil  all  the 
conditions.  l-100th  grain  in  2,000  is  by  no  means 
the  limit  of  sensitiveness,  even  in  this  rongh  mode  of 
construction ;  but  it  is  enough  for  the  ordinary 
analyst.  In  the  process  of  weighing,  the  beaker 
flask,  crucible,  or  other  recipient,  is  placed  in  the 
middle  of  the  glass  pan,  the  weights  arranged  at  the 
outside,  and  the  sides  adjusted  until  equilibrium  is 
established.  The  weights  on  the  scale,  or  those  left 
in  the  box.  are  then  noted.  The  substance  to  be 
weighed  is  then  put  into  the  recipient,  and  equili- 
brium again  made.  The  difference  between  the 
weights  non-need,  or  those  left  in  the  box,  and  those 
previously  noted,  is  the  weight  required.— J.  B.  C. 

[25300.]— The  Cycloid  Carre.— No  one  has 
given  "the  mathematical  demonstration  of  the 
cycloid,"  as  requested  by  "  Snifting  Clack  "  in  this 
query.  "  Cycloid"  gives  its  definition  and  equation 
on  p.  232,  and,  although  this  is  better  than  nothing, 
it  is  somewhat  similar  to  Bin-Andak's  solution  for 
the  volume  of  a  cylindrio  ungula,  which  Mr. 
Proctor  reprehends  (p.  224).  The  querist  asked  for 
a  demonstration,  and  it  is  that  only  which  possesses 
interest,  'lhe  equation  is  simply  shown  as  follows : 
Let  the  generating  circle,  ApP,  in  Fig.  1,  have  moved 
to  the  position  LPO.  Then  the  point  A  will  be  at 
A',  ana  from  the  mode  of  generation  A  L  =  A'  L ; 
but  AL  =  p  P,  and  A'L  =  O  P  =  Pf» ;  therefore, 
p  F  =  arc  Pp.  P  being  origin  of  rectangular 
co-ordinates  a  =  P  M,  y  =  MF  =  Up  +  p F  - 
M  p  +  arc  P  p,  and  M  p  =  V  A  M  .  M  P  = 
(2 ax  -a3)**  arc  Pp  =  a  versin  ~"  .-.  y  = 
taa-a*)*  +  a  versin  ~        This  equation  is 


into  a  number  of  small  parts,  of  which  M  N  is  any 
one.  The  velocity  which  the  body  has  at  any  point 
is  eqnal  to  that  which  it  would  have  gained  in  falling 
through  the  same  space  in  a  vertical  line.  There- 
fore, velocity  at  M  =  J  2a  .  D  E.  When  the 
divisions  of  L  A  are  indefinitely  increased  in  number 
and  diminished  in  length,  the  velocity  through  any 
one  may  be  considered  constant.   Therefore,  time  of 

moving  from  M  to  N  =  MJL^,. 

•/  2gTETE 
MN  =  AM  -  AN 
=  2  chord  of  circle  for  A  M.  -  2  chord  for  A  N,  by  (2) 

A  2  VAB.  AE  -  2  -/  A  B  .  A  F. 
Therefore  time  of  descending  through  aro  M  N 
-  2  •/ AB  r    /  AE  /AF* 

i_v  d'e  "  v  rrs  J 

2  A  B   Am  -  An 
g  Dm 

=  ™  0  =  ylA?LmDn  in  the 

V      g       Dm      v  g 

limit.  Summing  the  elemental  angles  in,  D  n,  and 
doubling,  we  have  the  time  of  a  complete  oscillation 

=  »V^A?,  which,  being  Independent  of  the 
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sometimes  given  in  the  form  as  =  o  (1  -  cos.  e), 
y  =  a  It  +  siu.  9).  As  the  cycloid  is  an  interesting 
curve,  I  subjoin  a  resume"  of  its  principal  prop-i-ties. 
1.  Arc  P  p  =  p  V ;  2.  Arc  P  P  =  2  chord  Pp ; 
therefore,  the  whole  arc,  B'  P  B  =  turn-  tunes 
diameter  of  generating  circle.  3.  The  tangent  to 
any  point  P  is  square  to  the  line  drawn  from  it  to 
L,  the  point  of  contact  with  the  base.  i.  Area  = 
three  times  area  of  generating  circle.  5,  Radius  of 
curvature  is  .twice  the  normal,  and,  therefore,  the 
evolute  is  a  similar  cycloid.  For  the  demonstration 
of  these  properties  I  must  refer  your  reader*  to 
"Note  on  the  Cycloid,"  Vol.  XVII.,  p.  L  1  hope 
the  time  which  has  elapsed  since  Sir.  Proctor's 
promise  (in  the  "  Note")  to  furnish  proofs  of  other 
cycloids  has  not  rendered  it  void,  liy  taking 
ordinates  M  Q  =  arc  P  p,  a  curve,  PQ  It,  called  the 
companion  to  the  cycloid,  is  formed,  Its  t-<iuation 
is  x  =  a  (1  -  cos.  ?),  y  =  a  f.  This  curve,  also 
called  the  curve  of  sines,  may  represent  the  motion 
of  a  body  in  the  circular  orbit,  Pp  A,  Under  a  ceutral 
force.  Any  ordinate  as  M  Q  represents  the  time  of 
moving  through  the  arc  Pp.  In  a  similar  manner 
the  semi-cycloid,  P  P  B,  indicates  the  motion  of  a 
body  falling  from  P  uuder  a  force  at  A— M  P  show- 
ing the  time  of  falling  from  P  to  M.  If  a  body 
circulate  in  an  elliptic  orbit  whose  major  axis  is 
P  A,  the  time  of  describing  any  aro  from  P  U  repre- 
sented by  an  ordinate  through  its  place,  to  a  curve 
formed  by  dividing  hues  between  the  cycloid  and  its 
companion  parallel  to  the  base,  B'  B,  in  the  ratio 
of  the  eccentricity  of  the  orbit.  For  details  of  this 
use  of  the  c  cloid  see  "  Note  on  Motion  in  Elliptic 
Orbits,"  by  Mr.  Proctor,  Vol.  XVII.,  p.  572.  .  It 
follows  from  (5)  that  a  body  su-j -ended  by  a  string 
guided  by  two  semi-cycloids  will  oscillate  in  a 
eycloidal  arc.  The  time  of  oscillation  is  shown  in 
treatises  on  dynamics  as  follows :  —Let  the  descent 
commence  rom  C  (Fig.  2)  and  divide  the  arc  L  A 


a  | 

a 

B 

arc  of  oscillation,  proves  the  cycloid  to  be  iso- 
chronous. The  formula  for  the  time  of  oscillation 
in  a  circular  arc  is 


where  I  =  length  of  pendulum  (corresponding  to 
2  A  B  in  the  cycloid,  which,  by  (5),  is  the  radius  of 
curvature  at  A),  and  h  =  versed  sine  of  arc  of 
oscillation.  As  h  diminishes  the  formula  approaches 

the  value  *  (  *        Therefore,  small  circular  arcs 

are  approximately  isochronous. — C.  W.  Hodgson. 

[25375.]— Foroes  of  Impact.—"  C.  W.  H."  says 
that  I  assumed  my  result  at  the  commencement. 
This  expression  must  imply  that  I  attempted  to 
give  a  proof  and  did  not  do  so.  I  did  not  attempt  to 
give  a  proof — I  simply  stated  a  fact  for  the  informa- 
tion of  "  Vincent."  Having  stated  my  faot-^vix., 
that  k  =  I  to  Vs — I  gave  a  few  examples  by  giving 
different  values  to  v.  Perhaps  "  C.  W.  ft.  will 
kindly  point  out  in  what  part  of  the  English 
Mechanic  the  demonstration  with  the  result 
assumed  appears.  I  have  failed  to  notice  it,  but 
perhaps  have  overlooked  it ;  though  it  is  quite 
possible  that  it  was  not  there  at  all,  and  that 

C.  W.  H."  imagined  it  for  the  sake  of  sarcasm.— 
Ctcloid. 

[25625.]— Dyeing  Ferns.—"  Naturalist,"  p.  232. 
in  reply  to  my  query  evidently  has  misunderstood 
my  inquiry.  I  do  not  want  to  know  how  to  dye 
ferns— my  difficulty  is,  that,  after  I  have  placed  the 
leaves  in  the  liquid,  they  curl  up  to  such  an  extent 
that  I  cannot  get  them  into  their  former  shape.  I 
have  an  idea  that  they  should  be  placed  betwixt 
something  that  will  keep  them  perfectly  flat,  and 
dyed  whilst  in  this  position.  If  any  of  your  readers 
can  enlighten  me  respecting  this  process  I  shall  be 
obliged.  U  "  Naturalist "  has  dyed  ferns  himself, 
perhaps  he  will  kindly  tell  me  how  be  overcame  this 
difficulty.  The  leaves  I  am  anxious  to  imitate 
appeared  to  be  stiffened  after  being  dyed,  and  yet 
retained  a  nice  bright  green  colour.— B.  W.  J. 

[25692.]— Letters  on  Glasa.— Trace  your  letters 
on  the  outside  of  the  glass,  then  form  the  letter  on 
the  inside  with  a  thin  coat  of  Japan  gold  size,  and 
dust  over  with  copper  bronze;  then  shade  with 
ultramarine  or  any  other  colour,  mixed  with  a  little 
gold  size,  and  when  dry  varnish  only  the  letters, 
leaving  the  clean  glass  untouched.  I  lettered  a  fan- 
light about  10  years  ago  this  way,  which  is  nearly 
as  good  as  ever. — Cleveland. 

[25738.J  —  Consolidated  Coal  Dust.  —  If  J. 
Jacques  will  refer  to  p.  157,  Vol.  XVI.,  he  will  find  a 
notice  of  all  the  principal  methods  of  making 
artificial  fuel.  Consolidated  coal-dust  has  never 
yet  been  able  to  compete  with  coal,  and  with  the 


invention  of  appliances  for  burning  the  duit  vA 
steam  boilers,  it  is  Hkely  to  become  too  high  in  pr< 
to  be  used  in  a  consolidated  fuel.— S.  M. 

[2574*.]— Seasoning  Wood  for  Turoing.-nj 
best  way  is  to  thoroughly  dry  the  wood  by  hskq 
open  the  oven  every  now  and  then  to  let  ths  iUa 
escape,  if  there  is  not  an  escape  valve.  Wood 
sometimes  boiled  for  a  time,  depending  on  the  ag 
The  object  is  to  get  out  the  albumen  of  ths  « 
Your  correspondent  need  not  be  afraid  of  boifiai i 
long.-8.  MV  m 

[25784.1— Organ.— Thanks  to  "Uranium"  « 
Mr.  Q.  A.  Auasley  for  their  replies  to  the  shot 
With  respect  to  the  pallets  I  meant  the  pedal  sou 
board,  and  there  1b  one  figured  by  an  Adept"  1 
p.  887,  Vol.  X.,  which  I  think  would  answer.  At] 
am  only  a  labourer,  living  in  a  rented  cotts 
where  the  drawing-room  has  to  serve  the  purpon 
dining-room  and  cook's  kitchen,  Mr.  Andafey  1 
see  that  I  have  neither  the  means  nor  the  proj 
place  In  which  to  carry  the  open  diapason  throui 
Would  "  Uranium  "  recommend  a  piccolo  wi 
inverted  mouth,  or  one  like  that  described  on  a 
333,  334,  VoL  XXI.,  and  will  he  kindly  give 
few  hints  on  voicing  the  Suabe  flute  and  piccolo 
Perhaps  I  might  be  able  to  purchase  an  oboe  at  total 
future  time.  I  should  like  a  spare  slider  for  it  if 
could  have  it  without  exceeding  my  boundary— vis 
7ft.  6in.  x  3ft.  3in.  U  I  place  the  whole  of  t 
open  in  front  of  the  case  could  the  swell-box  I 
brought  close  up  to  the  front  edge  of  the  bra 
bearer,  and  place  it  in  the  space  thus  (rained  t  If  1 
I  suppose  it  should  be  placed  behind  the  ctaldanjL- 
D.  E.  F.  Q. 

[25791.  J  —  Barrel  for  Chamber  Organ.  -1 
inclose  a  diagram  of  mechanism  usually  adoitsjj 
for  self-acting  instruments.  The  spring-box  it. 
large  in  comparison  to  the  barrel,  for  divers  reasons: 
whether  for  spring  power  or  for  weights  it  tin 
do  the  same.  If  for  weights  there  is  nothing  mom 
to  do  than  to  use  the  spring  barrel,  passing  tot 


cord  with  weight  attached,  and  weighted  according 
to  the  work  it  has  to  perform  ;  or  both  may  be  nw 
if  for  bellows  arrangements.  A  is  the  barrel  for 
working  the  pallets,  B  the  spring  barrel,  C  the  spiral 
thread  for  working  the  fan,  D  the  fan,  E  the  weight 
for  attaching  to  the  cord.—  Joaara  Willux 
Fbnnbll. 

[26796.]— Bogie  Locomotives.— I  did  not  men- 
tien  any  numbers,  but  the  engines  I  saw  were  du- 
nurctlea,  the  boiler  shells  taken  to  pieces,  the  tube* 
gone,  and  the  whole  thing  a  wreck,  except  the  frames 
snd  wheels,  with  the  plates  covering  the  wheels  sod 
bearing  the  date  1874.  I  thought  to  have  guarded 
against  any  misunderstanding  about  the  cbimseyi 
by  saying  '  about  as  high  as  a  hat."  I  know  the  low 
chimney  engines  that  Mr.  Boyd  means,  but  tbossto 
which  I  liave  referred  have  stnrapy  chimneys 
actually  below  the  level  of  the  tops  of  the  carriage*. 
How  is  it  the  new  four-coupled  leading  bogie  engine* 
"  are  short  of  steam  ?"  Something  radically  wron? 
in  such  ■  design,  surely.  If  locomotive  engineers 
would  condescend  to  discuss  the  matter  with  those 
they  are  pleased  to  consider  inferiors,  sundry  mis- 
takes of  a  serious  nature  might  often  be  prevented. 
When  are  we  to  have  continuous  brakes  on*  the  per- 
manent trains  ?— S.  Mat er. 

[25796.]  —  Bogie  Looomotives.  —  There  is  an 
error  in  my  reply,  p.  268.  For  "  the  real  fault  of 
the  new  coupled  leading  bogie  inside  and  outside 
cylinders.  18  x  26  is,  that  they  are  short  ofittcm, 
read  "  the  real  fault  of  the  new  coupled  bog* 
engines  with  outside  cylinders,  18  x  26,  is,  that  they 
are  short  of  steam."— A.  Q.  Boyd. 

[25797.]— Arranging  Mnsio.-f  answered 
query  at  considerable  length  on  the  day  of  its  pnbn- 
cation,  but  the  answer,  together  with  other  MSs. 
which  cost  me  much  trouble,  has  been  lost  in  trans- 
mission through  the  post.  I  will  try,  however,  to 
give  a  few  hints  in  this  paper,  which  may  be  found 
useful.  In  the  case  under  consideration,  as  there  u 
no  proper  bass  instrument,  the  first  thing  to  be 
thought  of  is— which  of  the  instruments  mitt 
command  is  most  capable  of  playing  the  bass  i*rt ' 
Both  the  violin  ana  the  cornet  having  an  equal 
compass  dowa  to  tenor  ,Q — the  cornet,  in  fact,  go** 
one  semitone  lower — present  themselves  at  once  for 
competition.  The  arranger's  choice  must  be  deter- 
mined by  the  following  considerations :— The  strings 
on  the  lower  tones,  are  ineffective  (except  in  lar«« 
masses)  in  the  open  air,  while  the  cornet  may  be 
made  very  powerful  if  used  with  judumtnt ;  there- 
fore, in  all  forte  passages,  the  bass  should  be  gi»« 
to  the  cornet,  and  the  composition  should  » 
arranged  in  that  key  which  will  keep  the  bass  pat 
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rithin  the  proper  compass.   In  all  cases  it  will  be 
rell  to  crook  the  cornet  as  low  as  possible,  to  reap 
be  advantage  of  writing-  the  part  as  high  as  possi- 
le.   For  example,  suppose  yonr  BO  cornet  had  to 
rait  several   low  Q's;  these  sounds  being  at  the 
try  extremity  of  the  instrument's  register  will 
oond  hollow  or  **  quacking,"  according  to  the  per- 
ormer's  lip,  whereas,  if  the  cornet  be  crooked  in 
19.  the  so  nod  O  will  be  noted  as  A,  and  will  occupy 
,  more  advantageous  place  in  the  instrument's 
Tgister.    If  the  cornet  were  crooked  in  G,  the  same 
ioand  would  be  noted  as  Bt,  a  still  more  convenient 
ound  to  the  player,  and  far  more  sonorousthan  the 
•me  found  issuing  from  the  tube  of  the  Bb  cornet 
mder  the  name  of  G.   In  arranging  for  the  cornet, 
iben,  remember  in  writing  bass  parts,  to  crook  the 
instrument  as  low  as  convenient  and  write  the 
wunds  up  to  meet  the  true  pitch  :  in  writing  $olos 
lor  the  same  instrument,  crook  the  instrument  as 
Mgh  aa  possible,  and  write  the  part  down.  For 
instance,   Q   above  the  staff  comes  much  more 
brilliantly  from  the  Bb  cornet,  than  high  Bb  from 
thi  0  cornet.    When  yon  decide  to  give  the  cornet 
x  solo — and  it  is   an   instrument  that  sounds 
dehciooaly  on   the  water— the  violins  singly  or 
doubled  most  take  the  bass  part,  and  the  Antes  may 
tare  arpeggios  in  the  lower  octave,  in  unison,  which 
will  have  a  oh  arming  effect  if  nicely  done.   If  the 
corset  solo  is  of  a  very  soft  and  broad  character— 
u  it  should  be  to  create  a  good  effect  in  such  a 
combination  aa  the  querist  suggests — one  violin  may 
take  the  bass,  while  the  other  fills  np  the  harmony 
with  the  flutes  by  means  of  the  double  strings.  As 
s  rule,  neither  the  strings  nor  the  Antes  should 
endeavour  to  compete  with  the  cornet  in  long  sus- 
tained chords,  as  their  weakness,  in  comparison 
with  the  brass  instrument,  will  in  that  way  be  most 
dearly  manifested ;  rather  let  them  create  a  sense 
of  power  by  executing  a  brilliant  running  accom- 
paniment with  free  use  of  the  open  strings.  The 
SMSt  general  arrangement  will  be  to  jrive  the  melody 
to  one  Ante  and  violin— the  second  Ante  taking  the 
alto  part,  and  the  second  violin  the  tenor  part ;  the 
cornet,  of  coarse,  playing  the  bass.    Where  the  solo 
is  given  to  the  Ante  the  cornet  should  be  kept 
silent,  being  suffered  to  speak  only  in  the  forte 
messages,  on  jadioiously-introduced  holding  notes ; 
sad  the  violin  will  then  take  the  bass.   Where  the 
tselody  is  given  to  the  two  Antes,  then  one  of  the 
violins  will  take  the  alto  part  which  the  second 
fate  has  relinquished,  but  the  rest  of  the  arrange- 
nent  will  stand  as  before.   In  very  soft  passages 
the  four  parts  may  be  distributed  to  first  flute  for 
table,  second  flute  for  alto,  first  violin  for  tenor, 
and  second  violin  for  bass ;  the  cornet  reinforcing 
the  bass  in  the  loud  passages.  Of  course  all  trumpet 
calls  and  boisterous  music  of  any  sort  must  be  given 
to  the  cornet.    Again,  let  me  call  attention  to  the 
necessity  of — 1st,  writing  the  mnsic  as  high  as 
possible  in  order  to  keep  a  proper  distance  between 
the  various  parts  of  the  harmony,  especially  between 
the  upper  parts  and  the  bass.   2nd.  Of  crooking  the 
cornets  loir  in  the  bass  part,  and  high  in  the  treble 
part,  in  order  to  keep  them  in  the  middle  of  their 
register,  where  their  sounds  are  most  purely  and 
easily  obtained.  3rd.  Of  employing  the  open  strings 
ss  roach  as  possible,  and  of  not  pitting  sustained 
sounds  of  the  comparatively  weak  flutes  and  strings 
against  the  stronger  sounds  of  the  cornet,  but  to 
contrast  brilliant  rapidity  on  the  one  side  against 
impressive  sonority  on  the  other.    My  former 
answer  was  illustrated,  but  on  reflection  I  do  not 
•ae  the  necessity  of  occupying  space  with  the 
musical  examples,  since  the  three  volumes  imme- 
diately preceding  this  contain  many  allusions  to  the 
same  subject,  all  of  which  are  furnished  with 
explanatory  figures ;  and  in  Vols.  XXI.  and  XXII. 
an  a  series  of  articles  specially  written  for  amateur 
arrangers,  which  are  copiously  illustrated.  A  glance 
at  the  indices  to  Vols.  XIX.,  XX.,  XXI.,  XXII., 
will  show  yon  where  to  look  for  information.— 
B.J.P. 

[18808.1— Contents  of  Tanks.— In  this  question 
we  have  to  calculate  the  contents  in  the  cylindrical 
portion  of  the  boiler  and  in  the  two  hemispherical 
«ds ;  the  latter  together  may  be  taken  as  a  whole 
jphere.  I  suppose  the  tank  was  3ft.  2in.  off  being 
full  before  the  6  inches  wero  run  in. 
Let  I  *  Length  of  cylinder  =  23ft.  -  7ft.  10in.  = 
15Jft. 

a"  ■  Diameter  of  do.  =  75ft. 

v  =  Badius  =  3)  1ft. 

H  =  Entire  depth  of  water. 

=  fist)  4ft.  8in.,  (2nd)  6ft.  2in. 
n  =  Depth  to  centre  of  cylinder. 

=  (1st)  Bin.,  (2nd)  1ft.  3in. 
e  =  Contents  in  cubic  feet. 
Then  we  have  the  formula : — 

e=  I  |£  xHt  +  ft  </(«•-**)[; 
latiy,  e  =  16{  {  (?!»  x  4}  x  3141fl)  + 

i  -/  my  -  w  > 

A*  secondly,  e  -  151  j  (-**«  x  61  x  314ie)  + 

_     !  ✓  (SitV  -  «)»>•.  _ 
Whence,  lstly,  c  =  15]  x  31'6938, 
And,  Sndly,  c  -  161  x  80-4206 ; 
•"•  V*  difference  =  l&i  x  4  8328  =  782074  en.  ft. 
"jwieal  contents  of  the  oin.  in  the  cylindrical 
?™fn  of  the  tank.   To  find  the  cubical  contents  in 
hemispherical  ends  =  a  segment  of  a  whole 
•WSM,  we  have : — 


c  =  '5236  Hs  (3d  -  2  H) ; 
.'.  lstly,  c  =  -6236  x  (43)J  x  (3  x  71  -  2  x  4J) 

=  5236  x  (*i30  -r  27 ; 
And  2ndly,  c  =  '5236  x  (5J)!  x  3  x  7 J  -  2  x  81) 
~  -5238  x  75U19  -  216 ; 

.  the  difference  -  -5236  x  ,i27°  =  22  4029  en.  ft. 

=  contents  of  the  6in.  in  the  ends.  Hence  entire 
contents  of  the  6in.  =  73-2974  +  224029  =  957903 
cubic  feet ; 

...  contents  in  gallons  =  057003  x  0  2321 
=  5U0  9747  answer. 

—A.  B.  Bln-Andak. 

[26813. J— Damp  Feet.— Let  "  Winard  "  beware 
of  "  W.R.'s"  advice,  unless  he  knows  that  the 
insoles  of  his  boots  or  shoes  are  made  of  good  oak- 
bark  tanned  leather,  and  not  chemically  prepared 
stuff,  which  will  very  soon  make  him  feel  its  effect. 
An  acquaintance  of  mine  followed  "  W.  R.'s  "  rules, 
but  he  did  not  live  to  a  great  age.— W.  D.  N. 

[25871.— Bea  Sickness.  —  I  have  not  noticed 
whether  any  answer  to  this  query  has  given  a 
method  of  prevention  much  vaunted  by  a  Pans 
authority— to  wit,  tightly  swathing  or  bandaging 
the  abdomen  so  as  to  hinder  as  much  as  possible  the 
movement  of  the  viscera,  which  the  author  asserts 
is  the  immediate  cause  of  the  nausea.  An  English 
physician,  also  at  one  time  a  resident  of  Paris  (I  am 
not  sure  of  his  name),  advocated  the  application  of 
ice  to  the  spine,  with  a  view  of  keeping  off  this  dis- 
tressing malady ;  bnt,  not  having  read  his  book,  I  am 
unacquainted  with  the  reasons  for,  or  the  results  of, 
his  treatment.  A  sufferer  myself.  I  never  try  any 
so-called  specific.  I  go  on  board  with  an  empty 
stomach,  having  fonnd,  contrary  to  the  usual 
opinion,  that  I  am  thus  less  liable  to  be  sick  than 
when  it  is  full.  W  hen  there  is  no  food  to  be  thrown 
up  the  bile  comes  away  sooner,  and  till  this  happens 
there  is  no  relief  for  me.  It  may  be  quite  different 
with  other  people.  "  What  is  one  man's  food  is 
another  man's  poison"  is  a  proverb  having  more 
truth  contained  in  it  than  some  suppose. — Nolla. 

[26871.1— Sea  Sioknass— Many  years  ago  I  had 
frequently  to  cross  the  Irish  Channel,  and  if  there 
were  the  least  motion  in  the  water  I  was  invariably 
sick,  and  used  to  softer  intensely ;  at  last  I  became 
so  sensitive  that  the  moment  I  stepped  on  board  I 
felt  squeamish.  One  day,  as  I  strolled  np  Dame- 
street,  Dublin,  I  saw  in  a  druggist's  window  a  little 
bottle,  about  as  large  as  the  top  joint  of  my  thumb, 
labelled  "A  Preventive  of  Sea  Sickness."  price 
2s.  6d.  It  was  accompanied  also  with  directions  for 
use  (truly  Irish),  of  which  I  am  strongly  reminded 
by  some  of  your  correspondents'  remedies,  "  Take  a 
dessert  spoonful  every  half  hour,  if  the  sickness 
continues."  A  few  years  atro  I  had  to  cross  again. 
The  sea  was  rough,  and  I  suffered  as  much  as  ever. 
On  returning,  at  the  week's  end,  the  sea  was  still 
rougher,  and  it  was  blowing  a  hurricane.  Bnt  in 
some  unaccountable  way  1  hit  luckily  on  an  expe- 
dient, which,  for  me  at  least,  is  an  effectual  preven- 
tive, and  should  like  it  to  be  tried  by  others.  For 
what  reason  I  cannot  say.  but  I  made  my  respira- 
tion coincide  punctually  with  the  heave  and  fall  of 
the  vessel;  as  she  rose  I  in-spired  slowly  and 
regularly,  and  as  she  fell  I  ex  pired,  and  the  effect 
was  so  completely  successful  that  I  several  times 
fell  asleep.  But  each  time  (I  suppose  because  the 
breathing  was  no  longer  synchronous  with  the 
vessel's  movements),  I  was  awakened  by  sensations 
of  sickness,  which  two  inspirations  and  expirations, 
as  above  described,  immediately  dispelled,  and  I 
completed  a  very  rough  voyage  with  comparative 
comfort.  I  have  sailed  since,  though  not  on  a  very 
rough  sea,  and  have  been  able  to  walk  the  deck  and 
enjoy  the  voyage.  My  inference  is  that  sea  sickness 
is  caused  by  the  hearings  and  falls  of  the  vessel 
crossing  the  motions  and  operations  of  the  dia- 
phragm, which  unseasonably  presses  on  the  upper 
stomach  and  liver,  and  so  disorders  their  functions. 
— W.  Wiwon,  M.A.,  LL.D.,  Cheater. 

r 25880.]— Defective  Boat.— If  "Land  Lubber" 
will  fit,  or  get  fitted  on,  pieces  round  the  bilges,  as 
in  the  engraving,  and  have  it  planked  over  from  the 
swell  of  toe  how  to  within  about  12in.  of  the  stern, 
he  will  find  his  boat  as  safe  and  steady  as  be  could 


"  Celeste's "  harmonium  is  out  of  tone  when  the 
bellows  is  nearly  full  or  empty.  I  think  "Saul" 
will  Bee  at  once  that,  if  there  is  no  wind  in  the 
bellows,  the  instrument  will  neither  be  in  nor  ont  of 
tune.  I  am  glad  that  "  Saul "  understands  what  I 
mean  by  an  even  pressure  of  wind.  His  remarks 
are  quite  correct,  and  they  are  precisely  what  I 
mean.  An  instrument  in  good  order  and  tune  will 
always  have  an  even  pressure  of  wind  on  the  reeds. 
If  the  wind  pressed  more  on  some  reeds  than  on 
others,  the  result  wonld  be  what "  Celeste  '*  describes. 
If  the  bellows  and  all  the  air-passages  are  sound, 
then  the  fault  evidently  lies  in  the  reeds,  and  I 
believe  that  a  good  many  of  them  are  beginning  to 
crack.  But  I  nope  soon  to  hear  the  opinion  of  our 
able  correspondent,  "  Sieve/'  on  the  subject. — Q. 
Frtkb,  Swansea. 

[25900.]— Cross  Multiplication.  —  Your  corre- 
spondent, "  Ierne,"  in  assuming  to  direct  J.  Kay  in 
the  working  of  the  fourth  example— vis.,  13ft.  2iin. 
x  4ft.  4|in.— has  himself  fallen  into  an  error.  He 
has  misplaced  tho  third  line  of  his  product,  obtain- 
ing thereby  an  incorrect  result.   It  ought  to  be  as 

ft.  in.'pts. 
13  2  0 
4  4  9 


wish.  I  adopted  this  plan  on  a  small  boat  20  years 
ago,  built  for  experiments  with  a  kite,  Ac.  When 
launched  I  had  to  keep  down  in  the  bottom  to  pre- 
vent her  turning  over,  she  was  so  crank.  I  then 
had  the  seat  lowered  4in„  and  bnilt  on  Sin.  round 
each  bilge  at  very  little  expense,  and  with  complete 
success,  making  her  something  of  a  lifeboat  as  well. 
— Prune. 

[25888.]— Harmonium— I  beg  to  call  the  atten- 
tion of  my  friend,  "  Saul  Bymea,"  to  a  mistake  of 
the  printer  or  of  himself.   The  letter  states  that 


62  10  0 
4  4  10  0 
0  10  10 


58  sq.  ft.  and  1278 
fourths,  or  squares 
of  the  fourth  de- 
gree. 


That  this  is  correct  "Ierne"  can  easily  convince 
himself  by  treating  the  factors  as  abstract  (mixed) 
numbers.  Thus  18ft.  2Jin.  =  13,¥j,  and  4ft.  4jin.  = 
4,¥r,  and  13,%  x  4A',  =  68rWj\,  which  is  the  same 
result  as  before.  J.  Kay's  third  book-example  is 
quite  wrong,  for  3ft.  3in.  x  2ft.  lin.  produces  (not 
6  sq.  ft.  Oin.)  but  6  sq.  ft.  9  primes  3  seconds,  which 
equals  0  sq.  ft.  Ill  sq.  in.  In  J.  Kay's  second  book- 
example  both  himself  and  the  book  are  wrong,  for 
he  says,  12ft.  3in.  x  8ft.  6in.  produces  104  sq.  ft. 
9  sq.  in.,  and  his  book  says  it  produces  104  sq.  ft.  10in„ 
whereas  it  should  be  101  square  ft.  18  square  in. 
Both  your  correspondents  seem  to  be  unaware  that 
the  rule  of  cross  multiplication  (so  called)  is  nothing 
but  a  rule  of  convenience  to  avoid  the  mixing  up  of 
the  members  of  the  products ;  for,  in  point  of  fact, 
we  can  no  more  multiply  ft.,  in.,  Ac.,  by  ft.,  in.,  Ae., 
than  we  can  multiply  £  s.  d.  by  £  s.  d.  What  we 
can  do  (and  what  we  really  do)  is  to  take  (or  multiply) 
a  certain  quantity,  say  13ft.  2$in.  a  certain  number 
of  times  over  (represented  by  4ft.  4|in.),  and  this 
produces  what  is  called  square  or  superficial  measure 
(content  or  area). — Alfhkd  Laoulk-y. 

i 35902.]— Sanitary  Improvements. — Any  venti- 
»r  which  would  diffuse  more  sewer  gas  in  your 
neighbourhood  than  your  share,  would  be  of  no 
advantage  to  you,  and  as  the  pressure  on  the  siphons 
is  the  greatest  dnring  the  night,  I  think  it  would 
be  safer  to  leave  the  pipes  without  anything  on 
them.  I  have  made  a  lamp  to  light  the  streets  and 
ventilate  the  sewers  (that  is,  to  draw  the  air  from 
the  sewers  to  support  combustion),  but  I  have  had 
no  favourable  opportunity  of  getting  it  properly 
tested  yet.~6.  M.  B. 

[25931.]— Uranus.— I  thank  "F.  B.  A.  8."  for 
his  answer.  The  power  I  used  was  70,  so  it  must 
have  been  too  low,  though  tho  star  I  saw  certainly 
had  a  different  appearanco  to  any  other ;  it  shone 
with  a  steadier  light  and  was  freer  from  diffraction 
rings.  2  Orionis  was  a  misprint  for  i  Ononis.  Is 
it  one  of  the  four  stars  forming  the  trapezium  or  is 
it  above  or  below  it?  His  advice  about  finding 
stars  will  be  very  useful ;  the  magnitudes  are  what 
I  am  at  fault  in.— Brickwall. 

[25943.]— Tricycles.  —  J.  Pressdee  asks  advice 
how  to  utilise  his  Oft.  wheel  as  a  tricycle.  I  give 
him  A.  Booth's  arrangement  for  a  6ft.  wheel: — 
It  is  a  tricycle,  the  driving-wheel  is  5ft.  diameter, 
the  driving-cranks  of  which  are  "  set "  on  at  a 
"quarter  centre,"  or  45°,  and  being  seated  for  two 
persons,  who  both  work  the  same  wheel  with  the 


hands,  it  follows  it  can  he  started  in  any  position. 
The  two  hind -wheels  are  2ft.  diameter,  3ft.  Oin. 
apart,  and  are  used  to  steer  with,  by  working  on  a 
swi<£l  conneoted  with  the  framing  of  the  driving 
wheel,  a  lever  for  that  purpose  ******  to 
side  of  the  right-hand  seat.  r" 
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consists  in  its  being  worked  by  two  persons,  as  the 
crank  on  one  side  or  the  other  mast  always  be  in 
the  best  position  for  effective  work.  The  operator 
has  a  stirrup  or  foot-board  fastened  to  the  framing 
that  carries  the  large  wheel.  In  sketch,  A  A  are 
foot-boards,  B  8  seats,  C  C  trailing- wheels,  D  D 
driving-cranks.  This  arrangement  for  a  6ft.  wheel 
might  answer,  as  yon  go  direct  to  the  power  without 
intermediate  levers  or  connecting  rods.  A.  Booth 
states  that  the  machine  does  not  rock,  and  is  a 
success.  The  6ft.  wheel  might  be  driven  with  a  pair 
of  ratchets  direct,  or  ratchets  and  connecting  rods. 
-C.T. 

T26956.]— Emery.— If  N.  Stanley  will  refer  to  the 
index  he  will  find  under  the  heading  of  "  Micro- 
scopic Objectives,"  by  Mr.  Wenhara,  and  '*  Polishing 
Lenses "  and  "  Specula,"  by  Mr.  Oldfield,  the 
"Ghost,"  and  a  number  of  other  writers,  full 
details  as  to  the  mode  of  levigating  the  fine  emery 
for  glass-grinding.— Wallington. 

[25962.]— Colouring  Bushes.— I  have  used,  with 
pood  results,  the  aniline  dyes  known  as  Judsou'a.— 
Walltnqton 

[26863.]— Dimensions  of  Coke  Shed.— Here  1 
chaldron  =  288  gallons  ;  hence  taking  277$  cubic 
inches  as  the  solid  contents  of  1  gallon,  we  hare  tho 
contents  of  1  chaldron  =  288  x  277 {  =  79920  cu. 
in.  =  46}  cn.  ft.  .*.  46}  cu.  ft.  is  the  solid  contents 
of  the  box  required  to  hold  1  chaldron.  I  suppose 
"  John  Coke  '  wants  to  occupy  the  entire  area  of 
his  ground  6ft.  4in.  by  8ft.  =  42}  sq.  ft.,  for  his 
proposed  shed,  and  that  what  he  requires  is  the 
height  of  the  inclosure,  or  the  height  to  which  the 
coke  must  come  up.  He  will  find  it  thus  —The 
contents  of  4  chals.  =  46}  x  4  =  186  cu.  ft.  .*.  re- 
quired height  =  183  +  42$  =  4ft.  4  l-32in.  Now, 
dividing  the  length  of  the  shed  by  4,  we  obtain  the 
width  of  the  space  to  hold  1  chaldron,  its  length 
being  the  breadth  of  the  ground.  Hence  the  dimen- 
sions for  each  chaldron  =  6ft.  4in.  x  2ft.  x  4ft. 
4  l-32in.— A.  B,  BlN-ANDAK. 

[26966.]— Burdock.— The  following  account  of 
the  virtues  of  the  burdock  (Arctum  lappa)  maybe 
useful  to  him  : — The  root,  which  is  sometimes  used 
in  medicine,  is  to  be  boiled  or  infused  in  water,  being 
diaphoretic  and  diuretic ;  it  is  also  sudorific  ana 
good  in  fevers,  but  its  chief  virtue  is  its  action  upon 
the  cutaneous  system  and  the  kidneys.  It  is 
capable  of  being  made  a  substitute  for  sarsaparilla. 
When  fresh  it  has  a  disagreeable  smell,  bat  when 
dry  it  is  inodorous.  It  has  a  sweetish  mucilaginous 
taste,  becoming  bitterish  and  rather  acrid,  and 
contains  chiefly  innlin.  In  many  countries  the 
roots,  young  shoots,  and  young  leaves  of  burdock 
are  used  in  soups,  and  the  plant  is  cultivated  in 
Japan.  The  roots  are  said  to  resemble  artichokes  in 
taste.  The  leaves  and  their  expressed  juioe  are 
sometimes  applied  to  burns  and  suppurations.  Dr. 
Woodville,  in  his  "  Medical  Botany,  has  known  the 
root  of  the  burdock  to  succeed  in  dropsical  cases. 
The  form  which  the  doctor  recommends  is  a 
decoction,  prepared  as  follows  :— Take  of  dried  root 
of  burdock  one  ounce,  boiling  water  two  pints,  boil 
down  to  one-half.  Let  the  whole  be  taken  m  twenty- 
four  hours  by  those  afflicted  with  the  dropsy. — John 
La  Bas. 

[25966.]  —  Burdock.  —  Flowers  purple  ;  July, 
August :  biennial ;  waste  places.  The  root  is 
reckoned  tonic,  aperient,  sudorific,  and  diuretic ;  it 
has  been  used  in  the  form  of  decoction  in  rheuma- 
tism and  in  diseases  of  the  skin.  Sir  Robert 
Walpole  praised  it  as  a  gout  medicine,  and  others 
have  considered  it  an  excellent  substitute  for  sar- 
saparilla.  The  fruit,  which  is  bitter  and  slightly 
acrid,  has  been  used  as  a  diuretic— Stigma. 

i 25967.1  —  Marine  Aquarium.  —  In  answer  to 
.  H.  W.'s"  second  query  I  would  recommend 
him  to  construct  his  aquarium  with  a  wooden 
bottom,  which  will  save  bim  great,  trouble  both  in 
obtaining  material  and  in  working  it.  To  effectually 
prevent  leakage  he  should  obtain  some  J'reui 
Portland  cement,  well  mix.  and  cover  the  bottom  of 
his  aquarium  with  it  to  a  depth  of  about ;  in.  Great 
care  mast  be  taken  that  the  cement  is  new  or  it  will 
not  stand  the  action  of  the  water.  After  putting  in 
the  cement  and  allowing  it  to  haiden,  it  will  be 
necessary  to  change  the  water  many  times  before 
patting  in  the  fish  to  clear  off  the  lime  given  out  by 
the  cement.  An  aquarium  treated  as  above  will 
stand  exposure  to  the  weather  for  many  years,  as  I 
know  from  experience.— E.  Step. 

[2696».l— Marine  Aquarium.  —  " J.  H.  W." 
wants  to  know  why  his  wood  and  putty  tank  would 
hold  fresh  water  but  leaked  the  day  after  sea-water 
was  introduced  P  Probably,  because  the  sea- water  im- 
mediately set  up  new  chemical  action  with  the  cement, 
and  all  else  with  which  it  came  in  contact,  thus 
causing  a  disintegration,  an  eating  away  of  material 
that  was  impervious  to,  or  little  affected  by,  fresh 
water.  The  proportions  of  the  tank  (22in.  x  lain,  x 
9in.)  are  good,  bat  the  materials,  wood  and  putty, 
are  bad :  tine  is  worse.  I  have  known  wooden  tanks 
remain  water-tight  for  a  time,  bat,  being  elastic,  are 
not  trustworthy.  Metal  tanks,  also,  hut  for  a  while, 
and  then  become  rusty,  poisonous,  and  ugly.  Metal 
of  any  sort  is  unsuitable  for  an  aquarium,  which 
means,  a  permanent  arrangement  of  the  same 
animals  in  the  same  undisturbed  water;  therefore, 
the  right  ase  of  material  is  of  the  utmost  import- 
ance, that  nothing  may  interfere  with  the  lasting 
well-being  of  either.  Slate  is  best  for  domestic 
aquaria,  for  base,  bottom,  and  sides,  with  the  front 
only  of  glass.   This,  if  covered  with  enamel  instead 


of  paint  outside,  may  be  considered  durable,  incor- 
ruptible, and  everlasting.  "  J.  H.  W."  can  get  suoh 
ready  made,  or  the  material  for  home  manufacture, 
with  an  excellent  cement  for  fitting  the  joints,  at 
6d.  a  pound,  from  the  General  Slate  Works,  Belve- 
dere-road, Lambeth,  S.E.  For  further  information 
on  construction,  Ac.,  read  "Show  Tanks  for 
Aquaria,"  English  Mechanic,  March  31st,  p.  67; 
also  follow  the  discussion  that  succeeds,  and  sift  the 
chaff  from  the  wheat  in  the  letters  of  "Sigma," 
"Wave,"  and  others,  at  pp.  117, 119, 178,  201.  and 
226,  where  Thonfas  Fletcher  admirably  "  explains  a 
principle."  The  one  rale  of  "  Obedience  to  the  laws 
of  service,"  or  utility  first,  and  ornament  second,  is 
in  itself  a  sufficient  guide  or  groundwork  for 
the  construction  of  everything,  from  "Wave" 
and  his  "  curtain  cornices  "  to  an  aquarium  or  a 
cathedral;  and  must  equally  well  regulate  the 
clothing  and  comfort  of  the  inhabitants  in,  oat,  and 
around  either,  and  furnish  data  for  correct  "  esthe- 
tics and  painting,"  and  other  art  questions. — Z. 

[25968.]— The  Midnight  Sun.— The  following 
particulars  are  obtained  from  Mr.  Bennett's  (of 
Christiania)  useful  "Handbook  for  Norway :*'— 
The  whole  sun  will  be  seen  at  Ha  mm  erf  est  (lat.  70s 
400  from  May  15  to  July  27 ;  at  North  Cape  flat.  71° 
V)  from  May  11  to  July  30.— W.  P. 

[26969.]— Organ.— I  think  the  following  specifica- 
tion will  suit  you.  I  gire  8  speaking  stops,  2  of 
which  mast  be  of  metal.  The  rest  may  all  be  of 
wood,  bat  yoar  organ  would  be  much  brighter  in 
tone  if  yon  could  manage  a  metal  gemshorn  in  the 
swell. 

GREAT  organ. 

1.  Open  Diapason  or       I  8ft.  metal  (7  lowest  notes 
Large  Scaled  Gamba  |  wood). 

2.  Lieblich  Gedact,  8ft.  wood. 

3.  Wold  Flute,  4ft.  wood. 

4.  Piccolo,  2ft.  wood. 

SWILL  ORGAN.  " 

5.  Claribel  flute.  8ft.  wood. 

6.  Gemshorn,  4ft.  wood  (or  metal). 

7.  Oboe,  8ft.  metal. 

PEDAL  ORGAN. 

8.  Lieblich  bourdon,  16ft.  tone  wood. 

COUPLERS. 

1.  Great  to  pedals 

2.  Swell 

3.  „       great  (unison) 

4.  „         „  (octave) 

COMPOSITION  PEDALS  (DOUBLE  ACTING). 

1.  Full  organ  lever. 

2.  Throwing  out  Nos.  2  A  3  and  reducing  Nos.  1  A  4 

3.  „  „  1,  2,  A  3  and  „  to  same. 
If  possible,  have  all  the  pipes  except  those  belonging 
to  Nos.  1  and  8  (which  will  form  part  of  the  case) 
inside  the  swell  box.  Coupler  No.  4  is  not  abso- 
lutely needed,  but  it  is  a  very  pleasing  addition. — 
John  Hates. 

[26973. J— Want  of  Steam.— There  is  one  thing 
against  11  Blow  Off."  _  The  tabes  are  too  large ;  they 
ought  to  be  only  2in.  in  diameter  and  more  of  them. 
I  am  afraid  he  has  too  much  water  space,  and  not 
enough  heating  surface.  If  the  blast-pipe  of  the 
engine  does  not  go  into  the  chimney  let  him  put  it 
in.  That  will  cause  quicker  combustion ;  and  if  he 
cannot  then  get  steam  let  him  contract  the  blast- 
pipe  a  little,  out  he  mast  not  get  it  too  high  in  the 
chimney.  He  might  also  gire  the  slide-valve  of  the 
engine  a  little  more  lead  (that  is.  if  the  engine 
would  stand  it),  and  he  would  save  steam  that  way, 
bat  his  engine  would  not  be  so  powerful.— Ex- 
Locomotive. 

[26974.]  —  Sewing  Machine  Conversion.  — 
"  Progress "  wants  to  convert  a  chain-stitch  to  a 
lock-stitch.  He  does  not  state  the  maker,  name, 
Ac.,  of  his  machine.  I  will,  if  possible,  assist  him, 
but  I  hold  oat  faint  hopes,  as  the  space  in  a  single 
thread  is  generally  too  limited  to  admit  of  a  shuttle 
movement,  or  even  a  rotating  hook,  the  latter  of 
which  I  should  advise  him  not  to  adopt,  especially 
in  a  hand  machine,'  as  the  shuttle  is  far  to  be  pre- 
ferred to  the  hook.— Tin  Tack. 

L26977.]— «  Orlonis.— •  Ononis  is  situated  in  the 
great  constellation  of  Orion.  It  is  easily  seen  on  a 
clear  night.  It  is  the  middle  star  of  the  sword- 
scabbard,  where  the  beautiful  nebula  is  situated ; 
there  are  also  two  stars  in  a  line  with  it.  These 
stars  must  not  be  confused  with  the  three  bright 
stars  of  the  belt,  which  are  of  the  second  magnitude. 
This  star  is  exactly  midway  between  the  belt,  Bigel, 
and  the  little  star,  Gladius,  that  forms  the  foot  of 
Orion.  •  is  composed  of  six  stars,  of  which  four  are 
visible  with  a  moderate  telescope.  There  is  a  little 
star  (<)  Ononis  which  is  situated  below  the  belt, 
a  little  to  the  right  of  i,  bat  this  has  nothing  to  do 
with  8.  It  is  exactly  on  the  meridian  January  1st, 
at  11  o'clock  p.m. — C.  J.  B. 

[25978.— Colliery  Pumps.— "  Sooty  Wiganer" 
wants  to  know  how  he  is  to  get  to  the  bottom  clack, 
as  there  is  3}  fathoms  of  water  above  the  clack 
door.  He  does  not  say  whether  his  is  a  force  pump 
or  a  common  lift  pump  ;  if  the  latter  he  must  break 
a  joint  in  the  spears  at  the  top  of  the  pump,  and 
draw  tho  remainder  of  the  spears  and  bucket,  and 
then  draw  the  bottom  clack  with  a  clack-drawer. 
This  was  often  the  case  at  East  Murtou  CoUiery,  in 
the  county  of  Durham,  at  the  time  they  were  sinking, 
35  years  ago.  I  have  seen  it  myself  *t  the  place  I 
speak  of.— Ex-Locomottve. 


[25979.]— Eyeletted  Direction  Labels.-]*  ow 
firm  we  have  the  cloth  in  large  rolls  one  yard  wide 
and  about  150  yards  long.  It  is  first  cat  up  is  ^ 
lengths  by  a  straight-edge  and  hand  knife,  U*» 
taken  to  the  cutting-machine  and  cat  to  set  tun, 
leave  them  4,  6,  8,  or  otherwise  on  a  sheet  for  con- 
venience in  printing  long  numbers.  Then,  after 
drying,  they  are  cat  up  to  size  and  folded  by  rirli, 
and  passed  to  the  holing  machine,  which  is  fixed  to  a 
bench  and  worked  by  treadle,  the  girl  placing  tin 
label  in  its  position,  and  by  means  of  ths  treadle, 
driving  a  hole  through  the  folds  of  the  label ;  then 
they  are  taken  up*  by  the  girl  at  eyeletting  m&chW 
who  places  an  eyelet  upon  a  point,  the  label  orse 
that,  and  by  means  of  a  treadle  the  same  *s  other 
machine  the  blow  is  given  which  fixes  the  eyelet.  I 
never  heard  of  a  machineto  fold  the  corners  si  weQ 
as  punch  the  hole  and  self -eyelet.  I  have  seen  i 
punching  and  self -eyeletting.  Should  he  pleased  to 
know  where  the  former  may  be  seen.— Electro. 

J 86982.1  —  Bagpipes.  —  Answering  the  qoeny 
stive  to  the  above  in  their  order  I  may  nj-.~i 
The  regiments  of  the  British  Army  which  poueul 

C'pes,  in  addition  to  the  usual  musicians,  are  the  hH 
wing,  all  styled  "Highland"  regiments,  vis..— 
Kilted— The  42nd  (Black  Watch) ;  78th  (Rou-thi* 
Buffs) ;  79th  (Camerouians) ;  92nd  (Gordon) ;  ant 
93rd  (Sutherland).  Unkilted— 71st  (Highland  light 
Infantry) ;  72nd  (Stuart) ;  74th  and  91st  (Argyls. 
shire).  2.  In  each  of  the  above  regiments  there  m 
ten  service  companies,  and,  if  the  regiment  t» 
abroad,  two  depot  companies  (in  addition)  repre- 
sent it  at  home.  The  "  establishment "  with  reesrt] 
to  pipers  is  one  per  company— i.e.,  one  man  pa 
company  holds  piper's  rauk,  and  is  supplied  with  a] 
distinctive  uniform ;  but  in  nearly  all  the  Highk 
regiments  there  are  "acting"  pipers  sufficient 
increase  the  strength  of  this  bran.-h  to  20,  includi 
the  pipe-major.  These  "acting"  pipers  are  r 
always  available  as  pipers,  however,  as  they  sit 
liable  to  be  called  upon  to  take  their  place  in  the 
ranks,  and  this  course  is  generally  followed  dnrinr 
autumn  manoeuvres.  3.  With  regard  to  the  subject 
of  the  third  question  I  shoold  think  such  an  arranct- 
ment  as  that  mentioned  utterly  impossible.  The 
musicians  in  a  Highland  regiment  consist  of  tit 
usual  military  reed  band,  and  pipers  and  dram-sen 
(the  latter  performing  in  combination),  and  it  ii 
extremely  improbable  that  performers  on  the  ami 
instruments  in  a  military  band  would  be  called  upon 
to  lay  aside  clarionets,  oornets,  Ac.,  in  favour  of 
bagpipes.  Independently  of  tnia,  however,  the  total 
strength  of  band,  drummers,  and  pipers  would  be 
between  60  and  60 ;  and  such  a  large  number  of  per- 
formers on  the  bagpipe  would  assuredly  create » 
sound  far  from  acceptable  to  cultivated  Scotch  ean 
even,  and  would  certainly  induce  the  majority  of 
those  who  boast  musical  ears  to  indulge  in  manoa- 
vres  on  their  own  account.— D.  P. 

[25092.]— Hand-mill  for  Grinding  Wheat  for 
Domestic  Use.— The  best  mill  that  I  know  of  for 
family  use  is  the  Sterl  Post  Mill,  made  expressly  for 
grinding  wheat.  I  have  a  17in.,  with  fly-wheel, 
which  cost  me  46s.,  and  with  it  I  grind  lib.  of  wheat 
per  minute  into  flour,  and  about  2lb.  of  wheat  into 
meal  for  porridge  per  minute.  A  neighbour  of 
mine  speaks  highly  of  a  smaller  mill,  same  make, 
whioh  cost  20s.,  and  I  know  of  two  other  familiei 
who  use  the  46s.  mills,  with  which  they  are  pleased. 
The  small  cast-iron  wheat  mills,  7s.  6d.,  do  pretty 
well  for  very  small  families,  bat  they  are  alow.— G. 
F.  Bromhkad,  Stoke  Bishop. 

[25994.]  —  Siccama  Piute.  —  Your  flute  is  un- 
doubtedly what  is  called  the  "Siccama,"  and  the 
fingering  being  that  of  the  common  old  flats  it  hsi 
all  the  difficulties  of  this  last  when  playing  is 
extreme  keys.  Money  spent  in  Alterations  would 
be  simply  thrown  away,  and  I  advise  you  to  hsn 
the  improvement  thoroughly  explained  before  tod 
allow  the  maker  to  go  on  with  the  job ;  you  will  then 
be  able  to  satisfy  yourself  as  to  it  utter  useJessness. 
The  Boehm-cy line  er  flute  was  invented  to  obviste 
all  the  difficulties  and  faults  of  the  old  flute;  the 
system  of  fingering  is  so  simple  as  to  render  it  easy 
to  play  with  five,  six,  or  seven  sharps  or  flats.  Too 
could  obtain  gratis  the  printed  scale  from  Milcroo'f. 
of  Millbank-ri>w.  From  the  same  place  you  oouu 
likewise  get  for  about  8d.  a  dosen  improved  padi 
and  the  prepared  wax  for  fixing  them  instan- 
taneously. It  does  not  matter  whether  a  flute  w» 
several  joints  or  not,  provided  they ,fi t  together  well , 
the  joints  are  made  simply  to  allow  of  ths  instru- 
ment being  packed  in  a  shorter  space.  I  do  not 
undent  tana  what  you  mean  by  "open  keys;"  if  roo 
point  to  the  rings  of  the  Boehm  flute  I  must  «*J 
that  they  are  very  easy  to  cover  with  the  fingen. 
much  more  so  than  the  holes  of  tho  Siecam*  or 
ordinary  flute.— Non-Ppofessoh. 

[25997.]  —  Publio  Records,  &o.— "  A  Feflo* 
Reader  "  must  go  to  Norwich  or  any  other  Eastern 
Counties  Probate  Court,  and  search  for  all  wills  of 


conveyances  of  property  will  'show  sellers  sad 
buyers.— W.  D.  N. 

r26015.]-Notioe  Bills.— If  to  the  paste  mads  bp 
with  glue  a  sufficient  quantity  of  bichromate  ot 
potash  be  added  (daring  the  making)  to  give  it  sn 
orange  yellow  colour  the  action  of  the  light  on  tbu 
salt  will  be  such  as  to  render  the  glue  or  pa* 
insoluble  in  water  afterwards ;  hence,  after  haafinr 
a  few  hoars  in  daylight,  exposure  to  the  weather  wuJ 
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cot  affect  the  adhesive  qualities  of  the  glue  or  paste 
on  the  bills.— S.  Bottoms. 

[26027.]— Lantern  Lena.— No,  the  single  lens 
will  oot  work  so  well  for  lantern  purposes  ns  the 
ordinary  portrait  combinations.  It  would  work 
flirty  if  u»ed  with  tho  limelight  bnt  would  not  be  of 
uynse  for  oil  lanterns.  The  distance  from  screen 
vonld  be  17ft.  to  give  a  12ft.  picture ;  a  stop  in  frout 
of  lenses  will  make  it  much  better.— W.  J.  Lax- 

■  U  it  K. 

I  {ROM.]  —  Blow-through  Jet  for  Magic 
Lantern.— The  best  form  of  blow-through  jet  is 
oos  in  which  the  oxygen  enters  the  hydrogen 
dumber  just  inside  orifice  so  that  the  oxygen  blows 
straight  to  lime  ball.  If  you  think  of  making  one 
I  shall  he  plea»ed  to  give  sketches,  &c.,  for  working 
from.— W.  J.  Lancaster. 

[fcXBO.]  —  Open  Air  Photography.  —  The 
simplest  method  of  making  a  dark  tent  for  working 
in  tba  field  is  to  make  a  tripod  stand  about  6ft. 
High ;  get  two  cump  stools,  one  6in.  or  8in.  higher 
than  the  other,  and  borrow  a  lady's  waterproof 
cloak  of  as  largo  a  size  as  you  can  get.  Now  make 
or  bay  a  tin  dish  large  enough  to  fit  on  top  of 
tallest  camp  stool ;  on  this  place  your  chemicals  and 
vork  while  sitting  on  smaller  stool.  Your  own 
iagwroity  will  help  you  in  the  matter.  A  hole  should 
be  wado  in  top  of  tripod  covered  with  yellow 
Itlatino  or  calico.  If  near  a  house  you  might 
*ork  in  the  cellar  or  in  a  closet,  using  a  candle.— 
W.  J.  Lancaster. 

ylWO.l— Open-air  Photography.  —  You  will 
6na  nil  the  information  you  require  on  this  subject 
ut  p.  961,  Vol.  XVIII.  of  the  Enqlisu  Mechanic. 

-§.  BOTTONE. 

I  [MOW.] —  The  Two  Debilissima  8tarB  and 
Star  Diagonal. — You  are  right :  the  diagonal  gives 
lateral  Hues  in  same  direction  the  vertical  lines 
infer  inversion.  You  can  prove  this  to  yourself  in 
a  moment ;  hold  the  prism  over  this  printed  matter, 
and  the  inversion  will  be  found— W.  J.  Lancaster. 

[MOM.]— Tesserae  for  Window  Boxes.— These 
m  painted  with  the  ordinary  felspathic  glazes, 
tsixea  with  the  desired  colours,  such  as  smalt,  oxide 
of  iron,  or  copper,  uranium,  &c.  They  axe  baked 
tbeiamo  as  common  plates ;  and  I  fear  an  amateur, 
vita  only  the  ordinary  domestic  appliances,  would 
Dot  succeed  easily.  Galvanised  iron,  painted  of  the 
nijoired  design,  and  varnished  with  good  copal 
tarnish,  nnswers  very  we  1  Lis  a  substitute.  A  friend 
if  mine  at  Cheam  uses  wooden  panels  for  his  boxes  ; 
bnt,  though  they  look  well  for  one  season,  they 
loon  warp  and  look  unsightly.— S.  Bottone. 

(20043.1 — Making  Holes  Through  Glass.— 
Ton  net  donly  use  a  bow-drill  stock ;  the  drill  itself 
owd  not  be  particularly  hard  ;  on  the  contrary,  if  a 
Wher  large  hole  bas  to  be  cut  a  copper  tube  with 
the  edge  ''unset"  answers  very  well.  Feed  with 
Snsemrry  nnd  plenty  of  turpentine.  See  also  p.  37, 
vol.  XXI.,  of  this  journal. — S.  Bottone. 
^.26044.]  —  Memory.  —  Entirely  by  association. 
Thai,  to  teach  the  gender  of  irench  nouns,  the 
Professor  draws  a  female  figure  (to  indicate  the 
feminine  gender),  and  mokes  her  blind  of  one  eye, 
for  instance.  Then,  he  says,  "she  cannot  see  out 
ni  her  mute  e-e.  therefore  words  ending  in  mute  e 
tre  feminine."  The  system  has  considerable  re- 
wnblance  to  Punch'*  method  of  teaching  the  alpha- 
bet to  backward  children— via.,  A  Bald-headed 
japtain  Deliberately  Every  Friday  Got  Horribly 
Inebriated,  Jabbered,  Knowing  Little,  Maybe 
Nothing,  of  Political  Questions,  Republican  Senti- 
ntnts.To  Unappreciative  Visitors,  Who  Xasperated, 
iswued  Zealously.— S.  Bottone. 

128045.]—  Gas  Bag.— You  could  not  make  a  suc- 
Mttftd  bag  out  of  on  overcoat,  tho  material  would 
tot  work  up  easily,  and  when  done  would  not  be 
Wrth  the  trouble  of  making. — W.  J.  Lancaster. 

[28017.] — Gilding  Inside  of  Cup— Place  the 
np  on  a  plate  and  connect  the  zinc  of  the  battery 
*>  the  cup  and  carefully  suspend  the  plate  of  gold 
£  tha  centre  of  the  cup.  Tha  gold  solution  is  then 
to_oetioiir.il  in  until  quite  full ;  the  solution  may  be 
puded  to  the  extreme  edge  by  a  rod  of  glass  if 
Mcewary.  The  outside  must  be  dry.  Projections 
Jon  the  edge  which  cannot  be  covered  with  the 
wlntion  without  overflowing  may  be  afterwards 
hpped  in  the  bath  while  connected  with  the  battery, 
wt  most  first  be  coated  outside  with  the  followiug 
imposition  :— Boil  a  little  pitch  in  strong  solution 
»  potash,  add  Borne  of  the  sediment  which  is  then 
formed  to  a  quantity  of  melted  pitch  ;  after  all 
■euon  has  subsided  it  will  be  ready  for  use.— Alta 

fl*06Q.l— Finger-Keyed  Viol.— I  have  not  con- 
■joed  about  tho  Kauri  pine  as  yet,  intending  to 
«rve  my  present  venture,  as  n  Woolwich  gun,  till 
*u>  done  for.  With  tho  most  common  close-grain 
I  have  induced  a  sound  plainly  heard  70ft. 
•utant  from  the  house,  doors  and  windows  shut.  I 
If  e>?0  comment  on  this  fact,  though  others  may. 
if.  Hobinson  will  find  room  for  more  than  four 
JUvcg  if  ho  moves  his  middle  C  6in.  higher  and 
*•  consequently  the  arch  of  the  soundboard,  so  as 
far  ,  ,more  •ouudboard  for  tho  bass.  He  might 
aa  could  go  to  lower  G  or  2 J  octavos  from  middle 
•  <-ircul,ir  bridges  are  better  than  straight  down 
'  middle  c.  bnt  from  it— viz..  C  to  the  lowest  note— 

prefer  straight  and  rather  higher  and  thicker 
lag*!.  Piu  the  strings  well  to  the  bridge.  Soxnd- 
?  oars  are  all  ssof  t  deal.  By  wedging  up  the  sound- 


board  I  meant  to  fit  tight  all  round  like  a  floor 
boarding,  as  making  the  centre  pieces  too  large  to 
fit  flat  without  being  pressed  down  on  to  the  joists 
and  sounding  bars  ;  thus  the  wood  is  its  own  wedge, 
fitting  tight  all  round  and  in  every  part.  Much 
obliged  for  noticing  mon  enfant.  I  am  thinking  of 
iron  bracings  as  taking  up  less  room,  two  of  which 
might  be  sufficient,  but  more  of  this  anon. — 
Fiddler. 

[26057.]  —  Weak  Spine.  —  I  should  strongly 
advise  the  parents  of  this  little  boy  to  take  him  to 
a  respectable  surgeon,  as  it  ia  evident  to  me  that  the 
case  is  of  too  serious  a  nature  for  any  non-profes- 
sional person  to  meddle  with.  Avoid  quacks,  for 
tber  are  dangerous  persons  to  have  anything  to  do 
with.  The  case  Bhould  not  be  delayed,  but  seen  to 
at  once,  as  it  may  lead  to  more  serious  consequences. 
By  what  I  can  understand  from  the  query  I  should 
think  it  was  a  kind  of  inflammation  of  the  lower 
extremity  of  tho  spine.  Where  pain  exists  there  is 
generally  inflammation,  and  there  is  never  inflam- 
mation without  pain  or  soreness.  I  have  known  one 
case  of  a  similar  kind,  but  it  took  a  very  long  period 
of  time  for  the  patient  to  recover  or  gain  strength. 
Spinal  complaints  are  difficult  to  cure,  and  are,  in 
most  cases,  quite  incurable.  I  do  not  say  this  to 
discourage  the  parents.  I  do  believe  the  child  can 
be  relieved,  but  not  radically  cured.  As  I  have 
stated  above,  the  case  must  be  left  in  the  hands  of  a 
medical  man — no  other  person  is  competent  enough 
to  prescribe  for  it.  I  think  that  the  little  bit  of 
advice  that  I  have  given  above  is  as  much  as  I  should 
attempt  to  give  on  so  serious  a  disease.  Stays,  I 
should  judge,  would  only  add  to  the  discomfort  of 
the  poor  child.— G.  Fryer,  Swansea. 

[28060.]— Slide  Valve. — Moving  the  cam  more 
forward  would  do  more  harm  than  good,  as  then 
there  would  be  no  lead.  If  you  take  a  little  off  the 
lap,  and  then  move  it  more  forward  so  as  to  have 
the  proper  amount  of  lead,  it  will  have  the  desired 
effect.  You  must,  however,  "be  careful  that  your 
boiler  i3  cupable  of  supplying  sufficient  steam  in 
that  case,  and  not  be  surprised  at  using  Bomowhat 
more  fuel.— Sidney. 

[26081.]— Machines  for  Breadmoking.— The 

price  of  these  machines  from  the  firm  I  had  mine, 
fitted  for  either  hand  or  power,  are— 1  to  2  sacks. 
£18  10s.  ;  1.J  to  2J,,  £24,  10s.  You  are  right  about 
spunging,  it  is  better  not  to  do  so.  If  the  boiler- 
plate, of  which  the  pan  is  made,  were  tinned  it 
would  be  perfect  and  not  rust.  For  your  six  batches 
you  could  either  use  troughs  or  Ooak  spunging  tubs, 
each  one  batch  capacity.  These  tubs  are  fine  thing* 
for  quick  spunging.  The  difficulty  with  the  old 
troughs  is  the  emptying  of  them  into  the  machine. — 
T.,  of  A. 

1/26062.]— Plaster  of  Paris.— I  know  of  nothing 
that  will  dissolve  or  even  disintegrate  the  plaster 
without  also  attacking  the  copper  cast.  If,  how- 
ever, you  soak  the  plaster  for  some  hours  iu  water 
it  will  (if  it  has  not  been  previously  oiled  or  waxud) 
be. -..me  sufficiently  friable  to  chip  away  in  small 
pieces ;  or,  if  the  mould  is  very  much  undercut,  yon 
might  try  the  following  experiment : — Solder  a  piece 
of  copper  wire  to  some  unimportant  part  of  the 
copper  mould,  to  the  other  solder  a  piece  of  sine 
Now  immerse  the  two  in  a  mixture  of  sulphuric 
acid  1  part,  water  4  parts,  and  leave  in  the  mixture 
until  the  zinc  is  nearly  all  dissolved.  The  zinc  will, 
by  voltaic  action,  protect  the  copper  from  tho 
action  of  the  acid,  while  the  plaster  will  absorb 
a  considerable  quantity,  so  that  it  will  become 
friable  and  easily  detached  (which  must  be  done 
quickly  after  removal  from  the  acid,  or  else  the. 
copper  will  bo  corroded).  Or,  lastly,  the  mould 
may  be  placed  in  a  clear  fixe  until  red  hot,  which 
will  detach  the  plaster  and  render  it  pulverulent.— 
S.  Bottone. 

[26065.] — Radiometer. —  Yon  must  look  for  a 
solution  of  your  query  into  the  intermolecular  spaces 
of  the  glass.  No  doubt  heat,  to  a  certain  extent, 
would  be  developed  during  the  exhaustion  of  globe 
by  tho  compression  of  the  molecules  from  the  pressure 
of  the  air ;  but  none  of  this  force  would  pass  iuto  the 
interior  of  the  globe,  and  the  heat,  I  imagine,  would 
not  move  the  discs  at  all.  Again,  the  effects  could 
only  be  looked  for  during  exhaustion  of  globe,  and 
not  after  exhaustion. — W.  J.  Lancaster. 

J20006.]— Electrical  Maohine  Cylinder.— Yon 
might  drill  a  hole  at  tho  end  of  crack  and  fill  up 
with  a  glass  plug  ceraeuted  in  with  shellac,  after- 
wards coating  the  whole  of  the  end  of  cylinder  with 
several  layers  of  shellac  varnish.  Get  the  surface 
thoroughly  smooth,  and  all  will  go  well.— W.  J. 
Lancaster. 

[26068.] -Electrioal  Machine  Cylinder.— I  do 
not  tbiuk  you  can  stop  the  crack,  but  it  would  be  a 
good  plan  to  have  the  glass  cut  off  at  the  end  of  the 
true  cyliuder,  where  it  begins  to  coutract  to  form 
the  neck,  and  have  a  pioce  of  wood  turned  to 
replace  it.  fitting  it  with  cork  ;  this  being  moveable 
would  enable  you  easily  to  remove  dust  and  damp 
from  the  inside  and  would  greatly  add  to  the 
efficiency  of  the  machine.  Paint  the  wood  with 
sealing  wax. — Alta  Porta. 

[26067  ] -Glass  Polishing  — The  best  way  for 
you  to  give  the  pillar  a  smooth  surface  will  be  by 
painting  over  it  a  good  transparent  shellac  varnish ; 
have  two  or  throe  coats.  This  will  improve  the 
appearance  and  insulate  the  conductor  in  a  more 
perfect  manner  than  it  is  now. — W.  J.  Lancaster. 
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they  con  for  t)u  benefit  of  their  /Alenc-conXrib\Uor*. 
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25454.  Pharaoh's  Serpents,  24. 

25459.  Milling  Tools,  24. 

25461.  Noise  of  Passing  Trains,  24 

25465.  Orzan  Key-making.  24. 

25466.  Electrical,  24. 
25468.  Spoilt  8olution.  24. 

25460.  Electrical  Clcck,  24 
25478.  Sewing-machines.  24. 
25483.  Underground  Wire,  25. 


25710.  Balloon,  p.  132. 

25711.  Bicyele  Wheels,  132. 

25717.  Speed  of  Mill  for  Rolling  Rails,  122. 

25719.  Horse-dealer's  License,  132. 

25720.  District  Surveyor,  132. 
25727.  Refining  Cottonseed  Oil,  132. 
25730.  Turbine.  132. 

25732.  Patent  Glazed  Leather,  132. 

25733.  Boulinikon.  132. 
25737.  Philological,  132. 

25740.  Lift  of  Valves,  132. 

25741.  Aqnarium  Building,  132. 

25742.  Covering  Lead  Wire,  132. 

25743.  Mining.  132. 

25745.  Potential,  132. 

25746.  Standard  Cell.  132. 

25753.  Governors  of  Small  Engino,  133. 

25755.  Rustv  Tank*.  13 1. 

25759.  Cleaning  Hair,  133. 

25761.  Fluxing  MetaU.  133. 

25763.  Boiler  Query,  133. 

25767.  Bicycle,  133. 

25769.  Mount  Cutting,  133. 


QUERIES. 

126071.]— Method  of  Holding  the  Pen  in 
Writing. — If  there  should  be  any  of  your  readers  who 
have  received  lessons  in  writing  from  professional 
teachers,  I  should  feel  obliged  if  they  would  inform  me  if 
such  teachers  insist  upon  the  third  and  fourth  fingers 
being  together,  and  forming  a  support  to  the  hand,  or  the 
fourth  finger  only  retting  upon  the  paper,  and  the  third 
finger  drawn  up  towards  tho  palm  of  the  hand.  The 
latter  position  appears  to  aff ord  a  greater  freeness  to  the 
hand,  and  is  often  advocated  as  the  "royal  road"  to 
good  writing  by  designers  and  artists  ;  but  as  this  pod- 
tion  is  not  a  comfortable  one  for  myself,  I  should  like  to 
hear  the  opinion  of  some  one  who  has  studied  tho  subject. 
My  experience  teaches  me  that  many  boys  are  taught  a 
certain  style  at  school,  and  after  being  in  business  a  year 
or  two  settle  down  into  a  different  stylo  altogether,  which 
I  hold  to  be  the  boy's  natural  style.  Would  it  not  be 
better  for  the  teaoher  to  try  and  detect  the  natural  style 
whilst  at  school,  and  encourage  it,  rathor  thin  persist  in 
enforoing  one,  which  is  thrown  off  iuinixliatelj  the  pupil 
is  at  liberty  to  writo  as  he  likes  P — R.  W.  J. 

[26072.]— Bleaching  Horn.— Can  any  of  yomr 
readers  inform  me  of  any  method  by  which  black  or  dark 
coloured  horn  can  be  bleached  an  opaque  white ;  aad,  if 
so,  can  it  be  partially  bleached — that  is,  into  any  design  f 
If  not,  is  thore  any  method  by  which  horn  of  two  colour* 
can  bo  readily  united,  aad  then  out  into  sections  f — 
Ubicorn. 

[26073.]— Horologlcal.— Can  any  watch-finisher  tell 
me  the  mode  the  Livcrrxwil  finishers  adopt  to  give  then- 
small  wheel  hollows  such  a  nice  appearance  ?  Although 
the  wheels  are  polished,  the  hollows  appear  to  be  gilt,  aad 
thoy  have  a  feathery  appearance  similar  to  a  fusee  cap.— 
M.  Nobls. 

[26074.]— Perspiring  Hands.— Can  any  reader  of 
the  Enolish  Mechanic  tell  me  how  I  can  prevent  my 
hands  from  perspiring  so  freely,  as  it  is  a  source  of  great 
annoyance  to  me.  and  I  find  it  interferes  greatly  with  my 
occupation,  which  is  watchmaking  f — M.  Nun  i:, 

[26075.1— Battery.— In  a  Bunsen's  battery  which 
I  have,  the  solution  in  tho  porous  cell  gradually  mixes 
with  the  dilute  sulphuric  acid  in  the  outer  vessel,  after 
being  in  use  for  a  few  hours.  Is  it  usual  to  do  so ;  or  is 
it  the  fault  of  the  porous  cell?  The  outer  vessel  is 
charged  with  10  per  cont.  of  sulphuric  aeid,  and  the 
porous  cell  with  a  triturated  solution  of  bichromate  of 
potash,  slightly  acidulated  with  sulphuric  acid. — Scaooi/- 
bot. 

[20076]  — Iron  and  Concrete  Houses.— Wdl 
some  reader  give  mo  his  experience  on  the  abovo  houses, 
and  say  if  there  is  really  any  cheapness  in  them  and  dura- 
bility ?— Am  xioos. 

[26077.1— Dairy  Pans.— I  have  had  threo  stone  pans 
(known  here  as  the  blue  flagstone  pans)  put  up  in  my 
dairy.  The  side)  shelve  to  a  point  in  the  bottom,  in 
which  a  stout  wooden  plug  is  inserted,  making  them 
watertight  in  that  quarter ;  but  I  find  thai,tne  mdk  per- 
colates through  tho  stone,  and  thus  a  large  qumtity  of 
milk  is  lost.  Could  this  defect  be  remedied  by  laying  on 
a  coating  of  cement  on  tho  bottom  7 — Sqaiarar . 
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[86078.1— Elm  Carriage  Wheel  Naves.— Can 
any  reader  from  experience  tell  me  how  to  prevent  elm 
naves  from  splitting  in  the  drj  imr  ?  I  experience  great 
loss  every  year  from  this  cau?e.— Wheel-maker. 

[26079.]— Aquaria— Busty  Tanks.— Again  I  crave 
the  assistance  of  readers  of  the  English  Mechanic  to 
help  cure  the  rn-<t  of  an  iron  and  glass  tank,  used  as  a 
marine  aquarium  since  1869.  For  the  first  time  In  17 
yean  nut  has  gained  the  ascendancy  enough  to  injure 
the  unchanged  water.  Tho  tank  has  been  repaiuted 
several  times.  What  further  means  can  be  used  to  arrest 
the  advancing  evil  of  rust  and  corrosion  ? — '£. 

[86080.]—  Pulleys.  —  Would  some  reader  give  the 
diameter,  Ac.,  of  2  pollers  for  the  overhead  motion  of  a 
lOin.  centre  double-geared  lathe  ?  Also  size  of  the  pulley 
for  hand  fly-wheel  ?  Cone  pulleys  for  overhead  xaotion 
hare  5  speeds,  aixe  of  large  cone  ll}in.  diameter,  small 
ditto  3|in.  diameter.— J.  C. 

[26081.1— Chemioal  Calculations.— Will  gome  cor- 
respondent answer  the  following  queries  t  1.  If  20owt. 
of  common  salt  are  decomposed  by  sulphuric  acid,  what 
volume,  in  cubio  feet,  will  tho  evolved  gas  occupy  P  2. 
Give  the  mode  of  calculating  the  above  and  slmilai 
questions  P  3.  What  is  the  method  of  calculating  the 
speed  of  draughts  in  farnaoe  and  boiler  floes  ? — Chemical 
Studmt. 

[26062."]— Granary.— A  friend  of  mine  on  the  Con- 
tinent requires  a  granary  where  the  corn  or  grain,  by 
■team  power,  can  be  elevated  out  of  the  ship,  discharged 
from  one  spot  to  the  other,  and  when  in  its  place  be  kept 
fresh  or  cool.  Can  any  of  your  readers  say  where  are  the 
beet  granaries  for  such  purposes  in  England  to  be  seen, 
and  give  other  information  P— B.  T.  L. 

[2e088.]-Qermlnation  and  Camphor  Water.— 
From  the  Belguiue  Uorticole  I  gather  that  M.  Vogel,  of 
Munich,  has  observed  that  seeds  germinate  muoh  more 
quickly  if  watered  with  camphor  water  than  with  pure 
water.  I  have  also  heard  the  same  with  reference  to 
water  containing  a  small  quantity  of  chlorine,  but  on 
trial  found  that  the  chlorinised  water  killed  nearly  all  the 
seeds.  If  any  of  yoor  readers  could  supply  farther  infor- 
mation on  this  point  it  would  be  gratefully  received  by  a 

— NOBSBRTMAN. 

[26084.]— Electrical.— To  "  Siosia."— The  following 
query  occurs  in  an  examination  paper : — "  State  the  law 
of  repulsion  between  two  small  electrified  spheres  when 
the  charges  and  distances  vary  ?  Why  dues  not  this  law 
hold  good  when  the  spheres  are  an  inoh  in  diameter,  and 
their  distance  only  4m.  or  Sin.  ?"  I  find  no  difficulty  in 
answering  the  first  sentence ;  but  what  reply  can  be  given 
to  the  second  ?— Puzzled. 

[96085.]  —  Aniline  Black.  —  Would  some  corre- 
spondent, who  has  a  practical  knowledge  of  tho  process, 
describe  the  best  method  of  producing  the  above  dye  by 
means  of  vanadium  :  and  also  say  whether  he  considers 
the  resulting  colour  to  be  so  far  superior  to  that  produced 
by  copper  salts  as  to  merit  the  additional  expense?— 

AXTRITB. 

[26086.]—  Daubreite  —  The  discovery  of  the  above- 
named  new  mineral  is  announced  by  M.  Oomeyko  in  the 
CVmtfls  JRendu*  for  April  17,  1876.  It  is  said  to 
consist  almost  wholly  of  oxvohloride  of  bismuth,  and  to 
contain  over  72  per  cent,  of  the  sesquioxide.  If  this  is 
the  ease,  and  if  the  mineral  occurs  in  any  abundance,  it 
will  be  a  famous  source  for  procuring  the  metal.  I  should 
feel  obliged  if  any  one  would  tell  me  (1),  where  the 
mineral  is  fonnd  P  (2),  Whether  abundant  or  otherwise  ? 
—-Artie. 

[26087.]— Mummy  Wheat  — In  reading  "Anthony's 
Bulletin  I  came  across  an  interesting  article  on  the 
actinic  force  of  the  blue  rayB,  especially  with  reference  to 
vegetation.  Among  other  things  the  writer  says  :— 
"  Shade  is  always,  absolute  darkness  sometimes,  necessary 
for  the  success  of  the  (terminating  process.  Plant  cress 
seed  an  In  h  deep  in  three  plots ;  over  the  first  a  blue, 
over  the  second  a  yellow,  and  over  the  third  a  red  glass. 
The  seeds  nnder  the  blue  glass  will  be  up  days  before 
those  nnder  the  red,  a  few  only  will  germinate.  Those 
Under  the  yellow  will  not  germinate  at  all,"  4c.  He  then 
goes  on  to  say ;  *'  The  mommy  wheat  sprang  up  under  the 
actinic  ray  after  it  had  been  sealed  from  the  air  for  nearly 
three  thoosand  years."  Now  I  have  always  been  given 
to  understand  that  the  bloe,  yellow,  and  red  glass  experi- 
ments had  hitherto  led  to  no  definite  results ;  and  as  to 
the  mommy  wheat  I  have  repeatedly  seen  it  stated  that 
no  bona  fide  specimen  has  ever  germinated.  Can  any  of 
your  readers  give  me  authentic  evidence  as  to  the  truth 
of  either  of  the  above  questions  P—  Audacbs  Fobtusa 
Juvat. 

[86088.  J— Boilers.— Will  any  reader  of  the  Bhoush 
Mbchakic  give  me  his  experience  on  the  working  of  the 
following  boilers?— 1.  The  Lancashire  boiler,  say,  27ft. 
long,  7ft.  diameter,  dooble  flue  2ft.  9in.  diameter  each, 
the  floes  taken  from  the  end  of  boiler,  carried  under- 
neath, and  returned  to  chimney  by  the  means  of  side 
floss.  2.  The  Cornish  boiler,  say,  30ft.  long,  6ft.  dia- 
meter, with  single  flue  3ft.  6in.  diameter,  this  floe  to  be 
divided  at  the  end  of  boiler,  and  brought  back,  the  sides 
first  (not  underneath  as  in  case  of  the  double  flued),  and 
return  to  the  chimney  by  the  bottom  flue  P  3.  The  egg- 
end  boiler,  say,  30ft.  long,  5ft.  diameter,  fireplace  6ft. 
long  and  2ft.  below  bottom  of  boiler,  with  bridge  1ft.  Gin. 
high,  the  boiler  supported  on  side  walls  by  means  of 
brackets.  What  I  shall  be  glad  to  learn  is  which  of  those 
three  boilers  would  generate  most  steam  on  the  least  coal, 
assuming  each  to  be  erected  as  stated,  bot  working  nnder 
)  conditions  as  regards  quality  of  coal  and  clothing, 


Ac.,  for  steam  pipes  and  other  necessaries ?  I  most  say 
I  am  in  favour  of  the  Cornish  boiler,  and  will  hereafter 
five  my  reasons.— 8.  W.  Bxoimbbr. 

[26089.]— Drugs.— What  drugs,  Ac.,  may  be  sold  by  a 
person  who  has  not  passed  any  examination,  and  is  not  a 
member  of  the  Pharmaceutical  Society  P— 0.  H. 

[26090,]— Sawdust.— Being  engaged  in  experiment 
lug  a  little  with  sawdust,  with  a  view  to  utilise  it  for 
useful  purposes,  I  am  at  a  loss  for  a  means  of  heating  it 
sufficiently  without  burning  it.  I  want  a  heat  of  212s  F. 
Will  some  of  yoor  subscribers  help  me  7— Grateful. 

[26091.]— Copying  Inscriptions.— Can  any  one 
tell  me  the  best  method  to  adopt  in  copying  inscriptions 
On  monument*,  Ac.  P  I  have  read  of  a  plan  called,  I 
think,  taking  a  "squeeze."  I  have  seen  drawings  said  to 
have  been  made  by  the  aid  of  tho  camera  lucida,  but  no 
particulars  were  given.  The  greatest  accuracy  is  abso- 
lutely necessary.— Thoth. 


E 26092.]— Depositing  Silver  and  Platinum.— 
II  any  of  your  reader*  tell  me  the  receipt  for  depositing 
silver  in  the  bright  form  ?  Alio  a  method  for  depositing 
platinum  other  than  in  the  form  of  a  blaok  powder  P 
Vhat  I  want  to  do  u  to  tip  tho  end  •  of  forceps,  Ac.,  with 
platinum,  so  as  to  prevent  all  chance  of  contamination 
with  iron  during  analysis. — Gallium. 

[26093.] -Organ  Wind-ohest.-Will  "Uranium" 
state  how  the  sides  and  cheeks  of  a  wind-oheit  are  u*ually 
jointed  or  fastened  at  the  corners  ?  I  havo  got  out  a 
soundboard  2ft.  3in.  in  width,  aud  5ft.  in  length,  tho  Hides 
and  cheeks  of  which  are  of  mahogany  ljin.  in  thickness. 
— Olabiov. 

[86094.]— Zino  Organ  Pipes.—"  Uranium,"  in  his 
instruction  on  organ  metal  pipe  manufacture  (25067), 
promised  if  wished  for  to  give  instruction  for  making  sine 
pipes  for  the  larger  or  front  pipes,  and  reed  stops,  with 
saales  and  lensth  of  reed  stops  and  mode  of  construction. 
Would  he  be  kind  enough  to  do  so,  and  oblige — T.  J.  P 

_  16095.]—  To  Revive  Boxwood.— Would  aoy  of 
the  readers  of  the  English  Mechanic  inform  me  how  to 
revive  boxwood  which  has  been  cut  too  short  and  seems 
to  be  dying  ?— Beasrio. 

[20096.]— Fences.— A  large  field  has  been  sold  in 
plots  of  1  aore  and  upwards.  The  first  purchaser  has  the 
outer  fence  which  belonged  to  the  field,  and  ha*  also  a 
fence  to  make  adjoining  a  proposed  road.  Is  he  obliged 
to  make  the  other  two  fences,  or  do  they  fall  to  some  one 
else,  as  the  vendor  has  made  no  stipulations  ?— Fbhcbs. 

g»97.]— Violin.— I  have  a  very  good-toned  violin, 
the  name  "  Hopf  "  on  the  top  of  the  belly.  Would 
"  Fiddler  "  please  tell  me  how  old  it  is  ?  I  tbiuk  some  of 
your  many  violin  correspondents  are  Quite,  competent  to 
give  as  what  would  be  a  great  boon  to  us  novices — viz. ,  a 
sound  practical  essay  on  the  violin ;  its  rise,  with  an 
account  of  those  men  who  particularly  distinguished 
themselves,  either  as  players  or  manufacturers.  It  might 
also  contain  good  practical  hints  for  those  learners  who 
have  just  got  through  the  elementary  routine.  If  this 
article  followed  the  same  steps  as  previous  articles  so  ably 
written  on  the  flute  and  bauds,  it  would  be  valuable  both 
as  a  present  and  a  future  guide  to  all  learners  of  the  king 
of  instruments.— Elegib. 

[26698.]— Yerba—  Is  the  name  of  the  native  tea  of 
8outh  America,  at  least  of  the  Argentine  Republic.  From 
what  I  have  read  of  it,  near  the  head  waters  of  the 
La  Plata,  above  Corrientes,  it  either  grows  wild,  or  at  any 
rate  requires  but  little  cultivation,  so  that  the  cost  of  the 
article  seems  to  be  the  expense  of  picking,  drying,  and 
packing  the  leaves  in  raw  hide  packages,  doubtless  to 
protect  them  from  the  action  of  the  air,  which  is  said  to 
soon  spoil  them.  It  seems  to  be  the  almost  universal 
drink  of  all  classes  there,  and  its  refreshing,  restorative, 
and  invigorating  qualities  are  described  as  something 
similar  to  coca,  now  so  mneh  talked  of.  Will  one  of  your 
correspondents,  who  can  speak  from  personal  experience, 
oblige  by  saying  if  tho  article  deserves  half  of  the  praise 
that  is  bestowed  on  it  ?  Can  it  bo  obtained  in  England  P 
It  seems  to  be  made  by  simply  pouring  boiling  water 
over  the  leaves  in  the  mattie  or  tin  pot,  and  drunk  cold, 
and  to  be  so  refreshing  and  palatable  that  tho  more  yon 
drink  the  more  you  want  to  drink.  What  a  relief  it 
would  be,  as  a  ohan.ro,  from  our  tevkettle  soup,  espe- 
cially where  the  water  is  so  bad  as  it  is  here.  I  have  no 
doubt  that  any  merchant  trading  to  Buenos  Ayres  would 
be  able  to  obtain  us  a  regular  supply,  and  should  not  bo 
at  all  surprised  to  see  a  large  trade  in  the  article  spring 
np  at  once. — B.  H. 

[26099.]— Model  Steamboat.— I  am  grateful  for 
"Thug's  answer  to  my  last  query,  but  he  does  not  state 
whether  the  boiler  is  horizontal  or  nprurht.  If  horizontal 
how  does  the  spirit  lamp  act  on  it  P  If  upright  it  would 
be  too  high.  A  sketch  would  much  oblige.  Also  state 
site  of  cylinder,  and  length  of  stroke  for  oy  Under  and 
direot-octing  screw  ?— Thomas  Ha&ros. 

[26100.]— Small  Engine.— I  am  thinking  of  making 
a  small  engine  for  driving  my  4in.  lathe  for  wood  and 
light  metal  turning.  Will  any  reader  inform  me  what 
size  engine  I  should  require  P  Also  whether  a  horizontal 
or  vortical  one  would  be  best?  I  should  prefer  one 
which  did  not  require  brickwork  for  fixing. — Amatsur. 

[86101.1— Soldering-—  Will  some  reader  inform  me 
what  acid  is  used  for  soldering  with  bismuth,  plus 
mercury  in  a  powdered  state  P  This  mixture  is  strewed 
on  the  article  to  be  soldered,  and  then  the  acid  is  applied. 
Any  information  on  this  head  will  greatly  oblige— a.  E. 

[26102.]— Silver  Plating.— I  have  a  DanielVs  battery 
which  I  have  been  using  off  and  on  for  about  two  years, 
but  it  has  come  to  soon  a  state  that  I  cannot  plate  with 
it  now.  I  will  feel  greatly  obliged  if  some  reader  will 
inform  me  how  I  can  rectify  it.  I  have  about  2  gallons 
of  silver  solution,  but  I  am  afraid  it  is  all  spoiled. 
I  think  it  must  be  the  solution  that  has  got  weak.  I  would 
be  very  glad  to  learn  how  I  can  bring  ft  back  to  its  first 
strength,  but  should  it  be  spoiled  bow  can  I  extract  the 
silver  from  the  solution  to  make  upafreeh  P — An  Amateur. 

[86103.]— Harmonium  Pan-making.— Will  some 
one  oblige  with  a  description  of  the  machinery  used  by 
manufacturers  in  making  the  pans— that  is,  cutting  out 
the  reed  and  pallet  woods  ?  Some  pans,  insteid  of  having 
the  channels  formed,  as  I  have  seen  described  in  the 
Mbchakic,  are  out  out  of  a  solid  block,  and  I  believe 
these  are  very  mneh  the  best.  What  machinery  is  re- 
quired to  do  this?  Perhaps  this  may  seem  a  stranse 
query  to  some,  but  before  beginning  a  large  instrument 
1  think  a  little  machinery  would  very  muoh  assist,  and 
I  don't  mind  spending  a  few  pounds  upon  it.  A  drawing 
would  greatly  help  to  make  matters  clear. — Ham  mxrhead. 

[2610*. J— Tuning  Pianoforte.— Will  some  friend 
enlighten  me  upon  a  few  points  in  the  above  P  Tho  tuning 
hammers  are  faced  with  iron  or  steel  at  each  end  of  the 
handle  to  form  a  hammer.  What  is  the  use  of  this  in 
turning  P  When  a  wrest  pin  will  not  hold,  how  can  it  be 
tightened  P  Can  it  be  driven  in  tight  with  the  hammer  P 
When  a  wire  does  not  fit  tight  on  the  bridges  it  jars ;  how 
can  it  be  made  to  bed  firmly  P  In  adjusting  n  string,  if 
it  is  made  too  sharp  is  it  not  best  to  lot  it  down  a  little 
flat,  and  then  draw  it  up  again  P  I  have  heard  that  the 
instrument  should  not  be  played  upon  for  some  hours 
after  being  toned.  Why  not  ?— Hammrrhbad. 

[86105.]— Harmonium  Heeds.— Two  or  three  of 
the  reeds  in  the  bass  and  tenor  octave  give  a  different 
tone  when  the  different  pedals  are  worked :  when  blown 
by  one  pedal  the  reeds  speak  properly,  and  are  in  tuns. 


when  blown  by  the  other  tho  tone  is  a«  if  half  smothered, 
and  sounds  very  fiat.  I  shall  be  very  glad  if  any  one  can 
tell  me  the  cause  and  cure  of  these  little  noisiness?— 
Hammerhead. 

i 26106.1  —  Organ  Pedala.  —  To  Ma.  Audslbt.- 
lould  Tike  particulars,  witli  diagrams,  to  enable  me  to 
make  ordinary  pedals  for  a  small  chamber  organ.  Aho 
the  connections  between  the  pedals  and  keyboard,  which 
draws  out  about  1ft.  The  length  of  the  keys,  with  the 
ivory  and  wood,  is  about  8ft.— Di  Do  Dcm. 

[26107.]— Contra  Basse.— Will  some  one  please  to 
tell  me  how  to  make  a  good  rosin  for  my  bow ;  the  kind 
I  am  using  is  that  sold  in  brzes  at  6d.  Is  this  the 
common  rosin  poured  into  the  boxes  in  a  molten  state?— 
A.  P. 

[28108.]  —  Water house  Diaphragms. — I  hav« 

bought  one  of  Dalltnuyer's  carte  do  visit*  quick-acting 
lenses,  fitted  with  a  set  of  these  diaphragms.  Will  some 
brother  reader  kindly  enlighten  mo  as  to  their  use,  4c, 
and  oblige— Amateur  Photo. 

[26109.]— Uranus.  —  Does  Uranns  occult  Regnluj 
next  year;  and,  if  so,  what  appearance  would  Begoltu 
assume?— €.  J.  B. 

[86110. 1— Halse's  Galvanic  Battery.— A  short 
time  ago  I  came  into  possession  of  one  of  Halse's  galvanic 
batteries,  12  lino  and  silver  pairs,  in  mahogany  box,  and 
a  very  imposing  coil,  so  imposing  that  when  I  stripped 
the  leather  covering  it,  which  is  stamped  as  though  the 
whole  length  of  reel  were  covered  with  wire,  I  found  it 
a  delusion  and  a  snare,  only  a  few  coils  of  wire  on  about 
1  length  of  reel.  Will  some  brother  reader  inform  me  if 
the  whole  thing  is  in  its  present  form  comparatively 
worthless ;  and  also  pot  me  in  the  way  of  altering  the 
coil,  so  as  to  work  (for  medical  purposes)  powerfully  with 
one  or  two  cells,  the  number  of  covered  wire  for  primary 
and  secondary  coils,  quantity,  Ac.  ?  The  apparatus  looks 
so  ornamental  that  it  is  a  pity  not  to  utilise  it  by  snbtn- 
tuting  a  good  coil  for  the  present  imperfect  one.  In  the 
pamphlet  accompanying  the  battery  the  author  statei 
that  both  primary  and  secondary  currents  are  conveyed 
to  the  patient  at  the  same  time,  and  this  constitutes  the 
difference  between  this  machine  and  all  others.  Is  this 
all  humbug  ?— ft.  E.  Drabs. 

[26111.]  —  Damp-proof  Paint  or  Varnish.- 
I  should  feel  greatly  obliged  to  any  reader  of  the 
Mechanic  who  would  inform  me  how  to  make  a  paint  sr 
varnish  (free  from  white  lead)  which  would  effect  sally 
protect  the  bottom  of  my  fern-case  (made  of  wood)  from 
the  effects  of  the  water  used  in  watering  the  plants, 
giving  the  ingredients  and  proportions,  as  I  am  afraid  of 
it  finding  its  way  through  the  joints  and  spoiling  the 
polish  outside  ?— Alfred  Bears. 

SS6142.1— Cantilever.— I  have  a  cantilever  of  heart- 
( English)  12in.  square.  At  the  end  it  is  fixed  and 
tapering  to  Sin.  square,  at  the  point  it  is  30ft.  long, 
standing  out  horizontal,  ond^'s  loaded  uniform  through- 
out with  a  small  amount  of  torsion.  I  wish  to  put  up  a 
wrought-iron  tube  to  do  the  same  work.  The  tube  I  wiih 
to  be  8in.  diameter  at  the  large  end,  and  taper  away  to 
the  point.  Would  some  one  tell  me  t  he  thickness  of  iron 
and  the  proper  taper  ?  I  want  it  a*  light  as  possible,  hat 
at  the  same  time  strong  enough  to  do  all  the  work  that 
tho  oak  one  would  do.  Bole  to  find  the  strength  of 
wrought-iron  tubes  would  also  oblige — Geo.  Sauls. 

[26113.]—  Bioyole  Saddle.— Would  any  of  yow 
roodorB  let  me  know  their  experience  of  the  air  saddle,  as 
the  pigskin  one  which  I  have  on  my  bicycle  is  very  un- 
comfortable, especially  on  a  long  journey?  There  is  B 
considerable  amount  of  jolting  when  riding  my  bicycle. 
What  is  the  cause  of  this  ?  Would  a  weak  spring  account 
for  it  ?— J.  G.  B. 

[26114.]— Camera.— Would  Mr.  Lancaster  kindly  send 
the  letter  on  "  How  to  Make  an  Amateur  Photo  Appa- 
ratus," promised  some  time  ago  if  requested  ? — G.  Mows. 

[86115.]— Rebounding.— I  havo  an  oak-gall  and  an 
indiarobber  ball  of  about  the  same  sixe.  When  I  Jet 
them  fall  from  an  equal  height  (say,  2ft.)  on  a  solid 
mahogany  table,  they  rebound  each  to  nearly  the  same 
height,  about  lift. ;  but  if  I  let  them  fall  as  above  on  a 
table  mat,  made  of  ribs  of  hard  wood  booked  with  cloth, 
the  indiarobber  ball  rebounds  almost  as  high  as  from  the 
table,  while  the  oak-gall  falli  almost  dead  upon  the  mat. 
I  should  be  glad  if  any  scientific  friend  could  aocount  for 
this  difference  of  behaviour. — Old  Prick. 

[26116.]  — To  Cotton  Spinners. —Can  any  one 
suggest  a  plan  to  dot  on  or  destroy  cotton  waste  wails 
passing  up  a  flue  from  the  scutchers  ?  The  flue  if  son« 
60ft.  high,  and  a  good  draught  is  necessary,  so  W"***1?" 
work,  or  any  such  obstruction,  would  not  answer  the 
purpose. — Flue  Dust. 

[2*117.]—  Firelighters.— Can  any  one  tell  me  of 
what  materials,  andnow,  the  "patent  firelighters"  con. 
stantly  advertised  are  mode  ?  I  have  a  quantity  of  saw- 
dust and  shavings.  If  these  were  beaten  to  a  pulp,  ana 
mixed  with  an  inflammable  substance,  would  they  answer 
the  purpose  P  Are  they  sold  in  cakes,  or  in  what  lormr 
— Mors  Light. 

[86118.1—  Oomaoho  Bleotrio  Machine. -WW 
some  reader  describe  the  oonst motion  of  the  OoinaoM 
eloctrio  machine,  and  the  Comacho  eleotro-msgnet  l 
M.  A. 

[26119.]-The  Astroscope.— While  perusing  asoU 
scientific  work  a  short  time  ago  I  oame  across  a  on» 
description  of  an  instrument  called  the  astroscope,  com- 
posed of  two  cones,  on  whose  surfaces  the  stars  and  con- 
stellations were  exhibited,  by  the  use  of  whieh,  it  state". 
they  could  be  easily  found  in  the  heavens.  I*  anytmnf 
further  known  of  this  instrument  ?  Any  information 
respecting  it  would  oblige — Acobitb. 

[26120.]—  Macule  — Would  your  esteemed  contri- 
butor, "  F.B.A.8.."  kindly  refer  me  to  the  numb*  * 
numbers  of  the  "Philosophical  Transactions  *■*» 
contain  some  conjectures  of  Dr.  Her>chel's  on  ms/jaw.  » 
which  he  remarks  that  the  variations  in  the  01  SJ 
weather  in  different  years  may  possibly  arise  fro m  w« 

raster  or  less  number  of  macule  on  tho  solar  oik 
beg  to  tender  my  thanks  for  kind  replies  to  my  »*»» 
qnenos. — Aconite. 

[28121.1-Speciflc  Oravity.-Would  eome  *s*r« 
"  ours  "  assist  me  In  the  follow ing ?  I  have  some  oiljw 
test.  How  am  I  to  proceed  P  The  chief  thing  to  arnvs 
at  is  their  specific  gravities.  How  is  the  specific  gramy 
of  a  liquid  determined  P — Os»  lb  a  Fix. 
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THE  PERSONAL  CARE  OF  HEALTH.* 

UNDER  the  title  we  give  below  the 
Society  for  Promoting  Christian  Kno  w- 
ledge has  issued  a  manual  of  health,  which 
i«,  we  believe,  the  last  literary  labour  of  the 
lamented  Dr.  Parkes,  and  is  certainly  one  of 
the  most  useful  books  the  Society  has  yet 
published.    Circulated  widely  amongst  the 
masses  it  cannot  fail  to  be  productive  of 
good,  because  it  tells  the  truth  in  a  tempe- 
rate style,  without  any  of  those  sensational 
statements  which,  alarming  to  a  few,  are 
ridiculed  and  disregarded  by  the  masses. 
In  the  introductory  chapter  Dr.  Parkes 
defines  health  as  the  capability  of  receiving 
pleasure  from  all  surrounding  things,  and 
from  the  employment  of  all  our  faculties ; 
and  "  yet,"  he  says,  "  this  precious  health  is 
squandered  with  a  strange  and  marvellous 
carelessness."  The  diseases  60  widely  spread 
amongst  us  are,  to  a  large  extent,  self- 
inflicted,  and  even  those  which  we  are  power- 
less to  preventjare  often  controllableby  man. 
This  proposition  being  established— it  cannot 
be  controverted — it  IoIIowb  that  it  is  in  the 
power  of  man  to  eradicate  many  of  the 
diseases  and  avoid  much  of  the  suffering 
which  he  now  endures.    Already,  under  the 
name  of  "  State  Medicine,"  much  has  been 
done  by  legislative  enactment  to  remedy  the 
evilB  which  were  proved  to  exist  in  a  poten- 
tial form,  amd  it  remains  now  to  awaken  the 
nation  thoroughly  to  an  appreciation  of  the 
importance  of  a  "  personal "  care  of  the 
health.    Statistics  have  shown,  and  still 
show,  that  the  people  in  some  parts  of  the 
country  die  faster   than  they  should  do 
according  to  the  evidence  afforded  by  other 
parts.  The  efforts  of  statesmen  have  accord- 
ingly been  directed  to  a  removal,  or  at  least 
to  an  amelioration,  of  the  conditions  which 
were  beliewed  to  occasion  the  difference  in 
the  death-rate  of  the  various  districts  of  the 
country.    Attempts  have  been  made  to  pro- 
vide pure  air,  good  water,  and  food  free 
from  deleterious  adulterations ;  and,  though 
much  undoubtedly  remains  to  be  done,  a 
large  measure   of   success   has  attended 
the  efforts  of  statesmen  and  sanitarians 
to  improve   the  public  health :   it  rests 
with  the  people  themselves  to  reap  the 
full   benefits   which  sanitary  legislation 
has  placed  within  their  grasp.  Legislation, 
says  Dr.  Parkes,  deals  with   many  con- 
ditions which  the  individual  man  is  nower- 
■  to  control,  but  it  cannot  deal  with 
there  which  belong  only  to  the  individual. 
From  within  proceed  many  diseases  which 
no  public  hygiene  can  remove.  The  statistics 
published  by  the  Registrar-General  establish 
this  fact  very  clearly,  and  sometimes  they 
are  startling  in  their  disclosures.  Dr. 
Parkes  notices  the  "frightful  difference" 
between  the  infant  mortality  of  the  rich 
and  the  poor,  which  is  chiefly  owing  to  the 
ignorance  and  carelessness  of  the  latter; 
and  a  reference  to  the  last  quarterly  return 
will  to  a  certain  extent  show  how  true  is 
the  remark.  All  things  considered,  it  is  not 
an  onf  air  comparison  to  contrast  the  infant 
death-rate  of  the  metropolis  proper  with 
that  of  the  whole  of  Lancashire ;  and  yet,  if 
we  do,  we  shall  find  that  the  death-rate 
of  infants  under  one  year  of  age  is,  in  our 
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great  manufacturing  county,  largely  in 
excess  of  that  occurring  in  London.  It 
cannot  be  doubted  that  very  many  children 
die  from  the  gross  carelessness  of  their 
parents — a  reckless  disregard  of  common 
sense  which  the  latter  exhibit  only  .too 
frequently  in  their  own  persons.  If  by  any 
means  the  masses  can  be  taught  the  simple 
and  almost  self-evident  laws  of  health,  there 
would  be  room  to  hope  that  the  rate  of 
mortality  amongst  children  would  decline 
and  approximate  to  the  rate  which  is  found 
in  healthy  districts. 

From  the  age  of  14  to  20  or  21  is  a  critical 
period  in  the  life  of  men  and  women. 
During  that  period  not  only  is  the  mental 
character  formed  and  developed,  but  also 
the  physical  constitution  on  which  so  much 
of  the  after-life  of  man  depends.  Strength 
and  activity  of  body  may  be  cultivated  or 
neglected,  while    the    mental  character, 
though  it  may  to  a  certain  extent  be  in- 
fluenced by  the  training  of  earlier  years, 
is  mainly  developed  and  determined  by 
personal  action.     In  most  cases,  if  the 
truth  could  be  known,  it  would  be  found 
that  a  man  is  himself  responsible  for  not 
attaining  the  standard  of  strength,  stature, 
and  health  which  was  po86il>le  for  him. 
This,  then — the  formative  period  in  a  man's 
lift; — is  the  time  when  this  or  some  similar 
guide  to  personal  health  should  be  placed 
in  his  hands,  and  its  pages  form  his  first 
and  most  interesting   study.     We  may 
briefly  indicate  the  rales  laid  down  by  Dr. 
Parkea  for  the  daily  life  of  the  youth  of  14 
up  to  20.    Under  favourable  conditions, 
where  pecuniary  circumstances  do  not  enter 
into  the  calculation,  he  considers  that  eight 
hours  (and  preferably  nine)  out  of  the  24 
should  be  devoted  to  sleep.    Of  the  re- 
mainder three  to  four  might  be  occupied 
with  meals  and  rest  during  the  day,  and  the 
others  should  be  given  up  to  exercise,  equally 
divided  between  mental  and  physical,  but 
in  such  a  manner  that  tho  two  kinds  of 
exercise  are  alternated.    Two  hours  of  real 
study  is  quite  sufficient  at  a  time  for  the 
growing  brain,  whose  faculties  are  thus 
developed,  apparently  just  as  muscle  is,  by 
exercise,  and  are  benumbed  and  possibly 
destroyed   when  the  exercise  is  carried 
to  an  excess  which  in  the  muscle  produces 
fatigue.   Both  in  a  measure  are  the  results 
of  the  same  thing — nervous  exhaustion. 
This  branch  of  the  subject  is  one,  how- 
ever, which  Dr.  Parkes  thought  beyond 
his  purpose.     He  accordingly  passes  it 
over  to  insist  on  the  necessity  of  bodily 
exercise  if  the  future  men  and  women  are 
to  be  a  strong  and  healthy  race.    It  cannot 
be  sufficiently  known,  he  says,  that  young 
women  ought  to  be  physically  trained  as 
carefully  as  men.    They  ought  to  have 
strong,  firm  muscles,  and  be,  what  is  ex- 
pressed in  the  phrase,  well  developed.  Five 
or  six  hours  of  daily  exercise,  involving  real 
bodily  labour,  is  not  too  much  for  even 
"  young  ladies."    With  the  poorer  classes 
possibly  too  much  exercise,  in  the  shape  of 
bodily  labour,  is  undergone,  and  it  is  certain 
that  many  thousands  of  the  growing  youth 
are  daily  fatigued  by  sedentary  occupations 
which  are  worse  than  useless  as  that  bodily 
labour  which  is  termed  exercise.  Indeed, 
Dr..Parke8  thinks  that  there  is  ground  for 
the  assertion  that  our  town  populations,  as 
a  rale,  are  gradually  decreasing  in  stature 
and  strength,  and  he  points  out  that  a 
question  of  so  much  importance  should  be 
settled  by  means  of  a  Government  inquiry. 
Dr.  Parkes  is  careful  to  point. out  that  much 
of  the  exercise  which  is  taken  by  young 
people  is  of  too  violent  a  character  to  be  of 
any  permanent  benefit :  indeed,  it  is  possibly 
the  reverse.  What  is  wanted  is  a  steady  pro- 
gressive cultivation  of  the  muscles,  such  as 
is  attained  by  walking,  rauning,  rowing, 
swimming,  &<\.  when  those  exercises  are 
carried  on  quietly,  and  without  the  strain 
which  too  often  occurs  in  their  daily  practice. 


Emulation  is  out  of  place  until  the  training 
is  over,  and  the  bodily  frame  is  capable  of 
withstanding  the  exertion.    In  short,  the 
muscles  should  be  trained  by  daily  lessons 
progressing  in  difficulty,  just  as  the  mental 
powers  are  trained  ;  but.  in  order  that  exer- 
cise may  confer  its  full  benefit,  attention 
must  be  paid  to  food,  for  exercise  will  not 
develop  the  muscles  or  the  brain  unless 
they  are  fed.    Exercise  increases  the  power 
of  the  muscles  and  nerves  in  attracting 
to  themselves  the  nutriment  contained  in 
the  food,  and  although  the  exact  steps  of 
the  process  are  unknown  wc  are  familiar 
with  the  fact  that  muscles  which  are  exer- 
cised not  only  repair  their  waste  but  increase 
in  size  and  toughness.    The  grown  man, 
especially  as  his  bodily  activity  declines,  and 
digestion  grows  feebler,  may  take  his  food 
at  comparatively  long  intervals,  but  during 
the  growing  period,  when  every  portion  of 
the  frame  is  in  the  full  tide  of  vigorous  life, 
the  utmost  limit  during  the  active  portion 
of  the  day  should  be  four  hours.    As  to  the 
meal-times,  those  of  our  ancestors  are  much 
to  be  preferred.    Breakfast  at  about  8 
a.m.,  dinner  at  noon,  tea  at  4  or  5,  and 
supper  at  8  p.m.,  are  far  more  healthy 
than  the  fashionable  practice  of  taking  a 
late  dinner,  at  all  events  for  the  young, 
because  the  food  shonld  be  supplied  during 
the  time  of  the  greatest  bodily  exertion. 
Dr.  Parkes  disputes  the  soundness  of  tin- 
saying  that  we  shonld  leave  off  eating  while 
still  feeling  hungry :  the  rale  may  be  good 
for  late  periods  of  life,  though  he  doubts  it 
then,  but  is  bad  for  the  growing  period. 
Provided  his  appetite  is  not  stimulated  by 
condiments  or  delicacies,  a  young  man 
Bhould  eat  his  simple  and  well-cooked  food 
till  his  appetite  is  appeased,  and,  in  fact, 
young  people  should  never  feel  that  they 
have  a  stomach  ;   they  should  eat  when 
hungry  till  hunger  is  gone,  and  should  feel 
neither  weight,  nor  uneasiness,  nor  sleepi- 
nesB  after  meals.   In  a  few  well-chosen 
words  Dr.  Parkes  gives  an  outline  of  the 
chemistry  of  food.    He  shows  that  nitrogen 
enters  into  the  construction  of  every  nerve, 
every  muscle  of  the  body ;  any  portion  of 
that  wonderful  structure  that  can  think  or 
see,  can  contract  or  feel,  contains  nitrogen. 
As,  however,  that  element  is  continually 
being  eliminated  from  the  body  it  is  obvious 
that  a  fresh  supply  must  be  obtained.  As 
to  the  choice  of  food  (the  vegetarian  argu- 
ment), Dr.  Parkes  says,  pointedly,  that  the 
old  controversy  between    the  respective 
merits  of  animal  and  vegetable  food  has 
now  lost  its  significance.    Both  these  king- 
doms supply  nitrogenous  foods  which  man 
can  ubc  and  with  any  of  which  he  can 
attain  his  highest  bodily  and  mental  de- 
velopment.  The  North  of  England  and 
Scotland  have  produced  races  of  the  finest 
men  on  oatmeal  and  milk  j   the  gigantic 
negro  Bometimes  seen  in  Africa  lives  on 
millet  and  other  vegetable  foods,  and  the 
Roman  soldiers  marched  and  conquered  on 
nothing  but  wheat  and  water.    Dr.  Parkes 
says  that,  where  pecuniary  circumstances 
permit,  it  is  best  to  let  meat  supply  a  con- 
siderable portion  of  the  nitrogen  required; 
but  he  also  says  that  the  labouring  man  by 
ringing  the  changes  on  oatmeal,  maize, 
peas,  and  beans,   rice,  and  macaroni,  to 
which  may  be  added  cheese  and  bacon 
occasionally,  may  bring  up  his  children  as 
well  nourished  as  those  of  the  richest  people, 
and  at  a  small  cost.    He  expresses  his  sur- 
prise that  oatmeal,  the  most  nutritive  of 
the  cereal  grains,  and  formerly  the  staple 
food  of  our  finest  men.  should  be  so  much 
neglected.    Peas  and  beans,  rice  and  maize 
are  not  used  as  they  should  be  by  the  poorer 
classes — maize  especially  being  very  rich  in 
fat,  so  much  so  that  while  a  pound  and  a 
half  will  equal  a  pound  of  beef  in  nitrogen, 
it  will  surpass  it  in  fat.    Maize,  however, 
cannot  be  bought  for  2d.  a  gallon,  as  stated 
— an  error  which  the  editor  should  have  cor- 
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rooted,  because  its  appearance  in  such  a 
book  tends  to  destroy  the  confidence  of  its 
readers  with  regard  to  other  statements  of 
far  more  importance. 

As  to  drink,  Dr.  Parkes  strongly  advises 
all  young  men  and  women  to  abstain  from 
alcohol — in  any  shape  or  form,  we  presume ; 
for  it  is  certain  that  it  does  barm  to  the 
growing  body,  though  our  author  hesitates 
to  say  that  it  does  to  grown-up  men  and 
women — in  moderation,  of  course.  He 
objects  to  it  on  the  ground  not  only  that  it 
does  positive  harm  as  far  as  the  physical 
well-being  of  the  human  economy  is  con- 
cerned, but  also  that  the  period  of  growth  is 
that  time  when  habits  are  formed,  and  pru- 
dence counsels  what  knowledge  recommends. 
Smoking,  to  growing  men,  brings  "  doubtful 
good,  and  very  certain  harm."  Clothing 
should  be  carefully  attended  to.  The  old 
practice  of  "  hardening"  children  by  clothing 
them  lightly  deserves  ridicule,  and  some- 
thing more ;  for  it  was  a  serious  and  fatal 
err.>r.  Children  should  always  be  clothed 
warmly;  but  it  will  be  unnecessary  after- 
wards, as  the  constitution  gathers  strength. 
After  exercise  additional  clothing  should  be 

Imt  on,  as  it  should  before  encountering  a 
ower  temperature  after  sitting  still. 

Having  arrived  at  the  stage  of  manhood, 
Dr.  Parkes  confines  his  subject  to  men, 
leaving  to  one  of  the  ladies  who  have 
recently  taken  up  the  study  of  medicine 
the  task  of  writing  a  popular  treatise  as  a 
guide  to  women.   Marriage  naturally  takes 
the  first  place,  and  here  we  find  our  author 
decidedly  in  favour  of  early  marriages — 
seeing,  as  he  has,  that  much  ill-health 
among  both  \exes  would  have  been  pre- 
vented by  the  occupations,  and  even  by  the 
cares,  of  married  life.   The  directions  as  to 
choice  of  a  dwelling  are  sound  and'  good. 
Under  the  head  of  food  for  the  grown  man. 
Dr.  Parkes  enters  into  the  subject  of  alcohol 
again,  and  points  out  the  dangers  arising 
from  drinking  too  much  and  from  eating  too 
much  food.   Thus  he  says  that  some  men 
engrossed  in  business  swallow  in  five  minutes 
a  mass  of  food  which  pa  -ses  unprepared  into 
stomachs  which  would  groan  if  they  could. 
Similarly  comparing  the  human  economy  to 
a  machine,  a  workman  will  supply  his 
engine  with  the  beat  of  coal,  and  oil  every 
part  of  it  so  scrupulously  that  it  should  run 
without  irritation,  and  yet  will  pour  down 
his  own  throat  raw  spirits  which  are  to  his 
stomach  what  oil  of  vitriol  would  be  to  the 
journals  and  bearings  of  his  machine.  The 
working  man  who  is  abstemious  is  better 
off  than  the  wealthy  man,  with  his  expen- 
sive cook  and  his  unnatural  hours  for 
meals.    As  a  rule,  the  latter  eats  too 
much.   If,  after  30,  a  man  becomes  much 
heavier,  either  he  is  eating  or  drinking  too 
much,  or  is  lees  aotive  in  body  or  mind ;  or, 
if  neither  of  those  causes  exists,  some  of 
his  organs,  especially  his  lungs,  are  beginning 
to  act  less  perfectly.     Getting  much  lighter 
is,  however,  a  worse  case  than  the  opposite, 
and  if  not  accounted  for  by  known  causes 
should  be  brought  under  the  notice  of  the 
medical  man.  The  mention  of  these  state- 
ments will  indicate  that  men  should  have 
themselves  weighed  ab  _>ut  every  six  months, 
aud  though  a  difference  of  a  stone  is  not  a 
serious  matter,  if  the  increase  or  the  decline 
continue  it  is  advisable  to  inquire  into  its 
cause  and  to  take  measures  to  prevent  it. 
Dr.  Parkes  nuts  down  the  daily  allowance 
of  alcohol  which  can  be  taken  without  harm, 
and  very  ofton  with  benefit,  at  1|  fluid 
ounces,  or  at  most  two   ounces,  taken 
preferably  in  the  form  of  beer  or  wine,  as 
spirits  are  .  liable  to  be  contaminated  by 
fusel  oil  and  deleterious  ethers.  This 
quantity  is  represented  by  about  1  i  pint  of 
good  ale  or  rough  cider,  by  }  pint  of  claret 
or  Burgundy,  and  by  a  little  more  than  a 
quarter  of  a  pint  of  port  or  sherry.  The 
uncertainty,  however,  which  prevails,  and 
seems  incapable  of  being  dissipated,  with 


regard  to  the  question  of  the  value  of 
alcohol,  seems  to  Dr.  Parkes  to  turn  the 
scale  in  favour  of  total  abstinence  instead 
of  moderate  drinking.  As  to  exercise,  if  it 
is  necessary  to  build  up  the  man,  it  is 
equally  necessary  till  eld  age  enfeebles  his 
body;  but  if  the  exercise  is  voluntary  and 
not  in  the  form  of  work,  it  should  be  light, 
and  digestive  food  in  small  quantity  should 
be  taken  at  intervals  of  four  hours.  The 
chanters  on  cleanliness,  personal  habits, 
clothing,  serenity  of  mind,  &c,  will  be 
read  with  interest,  and  especially  that  on 
old  age,  which  is  doubly  entertaining  from 
the  historical  notes  introduced  by  Dr. 
Parkes.  The  question,  "  Will  men  follow 
the  rules  of  health  P"  may,  we  think,  be 
answered  in  the  affirmative.  With  the 
Bpread  of  knowledge  and  the  necessity  for 
"  a  good  education,"  which  will  shortly 
make  itself  felt  in  every  walk  of  life,  we 
may  fairly  expect  that  the  rising  generation 
will  be  more  capable  of  appreciating  such 
a  book  as  that  before  us  than  the  present. 
It  is  as  unnecessary  as  it  is  impossible  to 
teach  technical  physiology  to  the  bulk  of 
the  people,  but  it  is  quite  easy  to  bring  the 
construction  of  the  human  body  and  the 
nature  of  its  various  functions  so  clearly 
before  the  eyes  of  even  the  average  Board 
School  pupils  that  they  shall  be  able  to 
appreciate  the  teachings  of  hygienists  and 
sanitarians,  and  practise  the  rules  of  health 
to  their  own  benefit  and  that  of  posterity. 


THE  PATENT  BILL. 

THE  opposition  to  the  Lord  Chancellor's 
Patent  Bill  gathers  Btrength.  There  is 
scarcely  a  good  word  said  for  it  by  any  of 
the  classes  who  are  more  directly  interested 
in  it,  or  who  may  be  said  to  really  under- 
stand the  question.  The  amendments  pro- 
posed, and  the  objections  taken  against 
certain  of  its  clauses,  show  clearly  that 
it  is  impossible  for  such  a  bill  to  become 
law  if  any  attention  is  to  be  paid  to  the 
opinions  which  have  already  been  expressed. 
We  have  pointed  out  in  a  previous  number 
the  obiections— fatal  objections  as  we  re- 
gard them — to  the  Bill,  and  now  that  a 
representative  Committee  of  Patent  Agents, 
the  Council  of  the  Society  of  Arts,  and  the 
Institution  of  Mechanical  Engineers  have 
adopted  resolutions  or  presented  petitions 
against  many  of  the  provisions  of  the  Bill, 
it  is  to  be  hoped  that  it  will  be  again  shelved 
till  a  more  satisfactory  measure  can  be 
proposed.  An  uneasy  feeling  is  gaining 
ground — and  the  suspicion  is  not  altogether 
without  reason — that  the  framers  of  the 
proposed  Act  are  determined  to  so  hamper 
the  Law  of  Patents  for  Inventions  that  the 
effect  will  practically  be  the  abrogation  of 

gLtents.  Instead  of  those  in  charge  of  the 
ill  doing  all  they  can  to  improve  the  exist* 
ing  state  of  things,  they  appear  to  be  utterly 
incapable  of  apprehending  the  true  nature 
of  the  problem,  or  are  determined  by  mere 
force  of  persistency  to  introduce  a  measure 
which,  if  carried  into  law,  would  effectually 
cripple  invention.  If  we  are  to  be  told,  that 
in  the  opinion  of  the  present  Government 
patents  are  useless  and  objectionable  mono- 
polies, by  all  means  let  us  know  what  are 
their  real  intentions  with  regard  to  the 
question ;  but  if  we  are  to  have  a  reform  of 
the  present  practice,  surely  the  opinion  of 
those  best  acquainted  with  the  intrica- 
cies of  the  subject  should  have  a  little 
weight  with  the  Lord  Chancellor.  Repre- 
sentations were  made  to  Lord  Cairns  last 
year  that  the  staff  of  examiners  proposed 
by  his  Bill  was  utterly  inadequate.  The 
mere  figures  showing  the  number  of 
patents  applied  for  proved  conclusively 
that  the  examiners  proposed  to  be  appointed 
could  not  possibly  examine  the  specifications 
that  daily  and  weekly  are  delivered  at 
Southampton  Buildings;  and  yet,  spite  of 
this  demonstrable  fact,  no  alteration  in  this 


respect  has  been  made  in  the  "amended" 
Bill.  The  Council  of  the  Society  of  Arts, 
in  their  petition,  say  pointedly  that  the 
proposed  examination  is  not  capable  of 
being  satisfactorily  carried  out,  and  there- 
fore the  provision  for  such  an  examination 
should  be  omitted  from  the  Bill.  In  another 
clause,  assuming  that  the  examination  pro- 
vision is  retained,  the  petition  points  out 
that  the  staff  proposed  for  the  carrying  out 
of  the  work  is  wholly  inadequate.  Apart 
from  the  mere  number  of  examiners  a  great 
difficulty  would,  we  imagine,  be  experienced 
in  obtaining  men  of  the  requisite  ability 
and  knowledge.  We  are  all  of  us  con- 
servative to  a  certain  extent,  and  are  apt  to 
look  upon  innovations  we  do  not  thoroughly 
understand  as  useless  or  wan  ting  in  novelty, 
and  a  verdict  to  this  effect  by  the  proposed 
examiners  might  in  many  cases  do  an 
irremediable  injustice.  It  is  pointed  o™t 
that  under  a  system  of  examination  or  an 
inquiry  into  the  patent-worthiness  of  an 
invention,  so  classic  a  case  bb  that  of  Mr. 
Bessemer  would  have  been  in  all  proba- 
bility rejected,  to  the  incalculable  injury 
not  only  of  the  inventor  but  of  the  trade  of 
the  country;  for  it  is  very  questionable 
whether,  without  a  patent,  the  Bessemer 
process  would  have  been  taken  up  and 
worked  to  a  success.  We  shall  probably 
call  attention  to  the  subject  again  and 
more  in » detail  ;•  but  mean  time  those  in- 
terested should  petition  against  the  BilL 
We  shall  be  much  surprised  if  the  ventila- 
tion which  the  Patent  Laws  have  recently 
undergone  does  not  finally  result  in  the 
abolition  of  the  present  Commissioners. 
I  Nearly  all  the  opinions  which  have  been 
'  expressed  on  that  detail  are  in  favour  of  at 
least  an  enlargement  or  a  considerable 
modification  of  the  constitution  which  at 
present  is  the  irresponsible  head  of  the 
Patent  Office.  It  seems  tolerably  clear 
that  what  is  wanted  first  of  all  is  the 
appointment  of  a  body  of  paid  com- 
missioners to  have  full  control  of  all  that 
relates  to  patents ;  and,  if  they  were  ap- 
pointed now  to  carry  on  the  work  under 
the  existing  regulations,  we  might  look 
forward  to  the  introduction  next  session  of 
a  measure  which  would  be  more  satisfactory, 
and  would  be  received  with  more  respect 
than  the  second  and,  we  hope,  abortive 
attempt  of  the  Lord  Chancellor. 


CONFERENCES  AT  THE  EXHIBITION 
OP  SCIENTIFIC  APPARATUS. 

THE  Section  of  Chemistry  was  opened  on 
May  18  by  an  address  from  Dr.  Frankland, 
of  which  the  following  is  the  substanoe  : — The 
entire  novelty  of  such  a  collection  as  that 
belonging  to  this  section  has  rendered  the 
attainment  of  the  object  sought  for,  on  the 
present  occasion,  exceedingly  difficult.  The 
workers  in  science  have  hitherto  had  no  induce- 
ment to  preserve  the  instruments  with  whioh 
they  experimented.  When  an  investigation 
was  finished  the  apparatus  employed  was  dis- 
mantled and  converted  to  other  uses.  Still  leas 
inducement  has  there  been  to  preserve  the  che- 
mical compounds  resulting  from  research, 
although  their  creation  required,  in  many 
cases,  a  great  expenditure  of  time  and  labour. 
The  present  collection  of  chemical  preparations 
is  but  the  merest  skeleton  of  a  complete  expo- 
sition of  all  known  chemical  compounds.  It  is, 
indeed,  remarkable  that  whilst  natural  chemi- 
cal compounds  are  exhibited  in  almost  endlessly 
multiplied  specimens  in  the  mineralogical  col- 
lections of  our  national  museums,  the  artificial 
compounds  which  have  resulted  from  research, 
or  have  been  the  foundation  of  important  theo- 
ries and  generalisations,  have  nowhere  been 
honoured  by  admission  into  national  collec- 
tions. The  neglect,  not  to  say  contempt,  with 
which  these  productions  of  the  laboratory  have 
been  treated  cannot  bo  justified  on  the  ground 
of  their  want  of  national  utility.  Bat  not 
alone  on  the  ground  of  utility  and  incentive  to 
the  further  useful  discovery  of  technical  appli- 
cations would  I  plead  for  the  establishment  ol 
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national  museums  of  chemical  preparations. 
Such  collections  would  be  of  the  highest  inte- 
rest both  to  the  student  and  the  investigator. 
They  would  call  vividly  before  the  mind  the 
results  of  labours  which  can  only  otherwise 
become  known  by  a  tedious  search  through  the 
transactions  of  learned  societies.  An  intelligent 
study  of  a  properly-arranged  collection  of  arti- 
ficial chemical  compounds  would  show  the  pro- 
gressive triumph  of  mind  over  matter — not 
over  masses  moved  by  mechanical  agencies — 
for  monuments  of  this  the  engineer  and  the 
architect  need  only  bid  the  inquirer,  in  the  lan- 
guage of  Wren's  tablet,  to  "  look  around 
him"— but  over  the  ultimate  atoms  which,  in 
those  compounds,  are  compelled  to  submit 
themselves  to  the  will  of  man.  and  to  form  new 
structures,  seen  only,  in  most  cases,  by  the  dis- 
coverer himself,  and  the  qualities  and  uses  of 
which  are  but  very  imperfectly  ascertained. 
Amongst  the  groups  of  objects  in  the  Chemical 
Section,  not  the  least  interesting  is  that  which 
consists  of  apparatus  and  contrivances  employed 
in  the  generation  and  application  of  heat.  The 
great  advances  which  have  been  made  in  the 
modes  of  producing  and  applying  heat  for  che- 
mical purposes  are  Btrikinnly  conspicuous.  The 
cumbrous  furnaces  of  the  earlier  operators,  con- 
structed in  fireproof  vaults,  have  gradually 
been  replaced  by  simple  and  elegant  contri- 
vances, whioh  would  scarcely  look  out  of  place 
upon  a  drawing-room  table.  The  time  is  still 
fresh  in  the  recollection  of  many  of  us  when 
the  fusion  of  a  silicate  for  quantitative  analy- 
sts, or  the  heating  to  redness  of  oxide  of  copper 
for  the  combustion  of  an  organic  compound, 
required  in  each  case  the  expenditure  of  much 
time  and  trouble  in  the  lighting  of  a  coke  or 
charcoal  furnace.  Now  these  operations  are 
performed  in  small  gas  furnaces  with  or  with- 
out air  blast.  Conspicuous  amongst  these 
inventions  are  the  gas-burners  of  Bunsen  and 
Hofmann,  the  oxy-coal  gas  furnaces  of  Deville, 
the  blast  gas  furnaces  of  Griffin,  and  the  hot 
blast  gas  furnaces  of  Fletcher.  Of  these  fun- 
damental inventions  many  ingenious  modifica- 
tions for  special  purposes  have  been  devised, 
amongst  which  I  may  mention  the  valuable 
contrivances  of  Finkener,  Mitscherlich,  Wal- 
lace, and  Muncke.  The  blast  gas-burners  of 
Hofmann  and  Bunsen,  the  blast  gas-furnaces 
of  Deville,  GriSn,  and  Bunsen,  and  the  fur- 
naces for  organic  analysis  by  Hof  mann,  Bunsen, 
Finkener,  Mitscherlich,  and  Muncke,  are 
amongst  the  exhibits  illustrating  the  applica- 
tion of  heat  in  chemical  operations.  These 
burners  aud  furnaces  command  a  range  of  tem- 
perature from  the  gentlest  ignition  up  to  the 
most  intense)  heat  procurable  by  chemical 
means  i  but  the  temperature  produced  by  such 
combinations  as  those  of  oxygen  and  hydrogen, 
or  oxygen  and  carbon,  enormously  high  though 
it  be,  now  no  longer  suffices,  and  recourse  must 
be  bad  to  the  still  more  intense  heat  of  the 
electric  discharge.  In  the  application  of  gas  to 
chemical  purposes,  regulators  of  pressure  and 
temperature  areoften  of  the  utmost  importance, 
in  order  that  operations  requiring  the  prolonged 
and  regular  action  of  heat  may  not  require  the 
constant  attention  of  the  operator.  The  inge- 
nious and  effective  contrivances  of  Bunsen  and 
Kramer  for  this  purpose  are  exhibited.  Closely 
connected  again  with  appliances  for  raising 
temperature  are  those  intended  for  its  reduction 
—the  refrigerators  or  condensers.  The  Liebig's 
coiidenser  is  still  the  refrigerator  almost  exclu- 
sively used,  but  few  pieces  of  apparatus  have 
been  so  much  modified  and  refined,  as  will  be 
seen  on  comparing  the  original  design  with  the 
present  construction,  the  final  light  and  conve- 
nient form  having  been  given  to  it  by  my  late 
friend,  Mr.  B.  F.  Duppa. 

Of  the  comparatjively  recent  appliances  for 
facilitating  chemical  work  few  can  lay  claim  to 
higher  merit  than  the  invention  of  Dr. 
Hermann  Sprengel,  in  the  year  1865,  for  the 
production  of  vacua  by  the  fall  of  liquids  in 
tabes ;  and  yet  this  invention  remained  for 
tnany  years  dormant,  until  the  late  Master  of 
the  Mint  applied  the  mercurial  pump  to  the 
extraction  and  collection  of  occluded  gases,  and 
Hansen  the  water-pump  to  hastening  the  filtra- 
uon  of  liquids. 

Jiodela,  diagrams,  apparatus,  and  chemicals 
tt*«d  in  the  teaching  of  chemistry  include 
nwnwous  exhibits  of  great  interest.  It  is  to 
1)8  regretted,  however,  that  models  and  plans 


of  chemical  laboratories  are  not  more  nume- 
rously represented.  The  important  improve- 
ments which  have  been  introduced  of  late 
years,  and  the  numerous  laboratories  of  truly 
palatial  proportions  which  have  been  built,  in 
almost  every  case  at  the  cost  of  the  State, 
would  have  rendered  a  complete  exposition  of 
their  plans  and  fittings  most  instructive  and 
interesting.  Dr.  de  Loos  has,  however,  sent  us 
a  model  of  a  chemical  laboratory  m  the  secon- 
dary Town  School  of  Leyden.  And  we  have 
from  Mr.  Waterhouse  plans  of  the  Owens  Col- 
lege laboratory  in  Manchester. 

In  illustration  of  the  permanent  fittings  of 
laboratories,  we  hare  from  the  Chemical  Insti- 
tute of  the  University  of  Strasbourg  a  diagram 
showing  elevation,  section,  and  plan  of  a 
"  digestorium, "  or  iron  closet,  for  use  in  dan- 
gerous operations  in  which  explosions  are  liable 
to  occur.  This  is  a  contrivance  which  ought 
never  to  be  absent  from  a  laboratory  in  which 
research  is  carried  on. 

Prof.  Roscoe  exhibits  a  beautiful  and  effec- 
tive series  of  diagrams  and  models  fllustrating 
the  processes  carried  on  in  alkali  works,  and  Mr. 
Henry  Deacon  a  sectional  model  of  his  ingenious 
apparatus  for  exposing  porous  materials  and 
currents  of  gases  to  mutual  action. 

After  briefly  referring  to  the  principal  ap- 
paratus and  collections  exhibited,  Dr.  Frank- 
land  proceeded :  We  come  now  to  a  review  of 
that  subdivision  of  the  Chemical  Section  which 
illustrates  original  research — viz.,  chemical 
compounds  discovered  in  certain  specific  in- 
vestigations, and  apparatus  used  in  the  pro- 
secution of  research.  Whilst  the  subdivision 
which  I  have  been  describing  illustrates  for 
the  most  part  the  training  of  the  young  che- 
mist in  habits  of  observation  and  in  the  use 
of  apparatus  and  processes,  the  one  we  are  now 
considering  aims  at  representing,  so  far  as  it 
can  be  objectively  represented,  the  highest 
outcome  of  this  training— the  additions  to  our 
knowledge  acquired  through  the  accurate 
methods  of  observation  and  experiment  which 
it  is  the  function  of  the  chemical  instructor  to 
teach.  I  have  already  remarked  on  the  in- 
terest and  importance  of  exhibits  of  this  class, 
and  it  is  to  be  regretted  that  out  of  so  many 
chemical  investigators  so  few  have  exhibited. 
It  is  characteristic  of  the  direction  long  taken 
by  chemical  research,  that  of  about  25  exhibi- 
tors only  two  have  contributed  mineral  as  dis- 
tinguished from  organic  products. 

Prof.  Boscoe  exhibits  sixty-five  compounds 
of  vanadium  discovered  and  investigated  by 
himself.  This  classical  research  stands  out  as 
a  model  of  thoroughness,  and  not  only  clearly 
discloses  the  habits  of  a  comparatively  rare 
metal,  but  brings  to  light  some  new  and  in- 
teresting facts  in  connection  with  the  theory 
of  atomicity. 

The  water  of  crystallisation  of  salts  has  been 
the  subject  of  some  controversy  amongst 
chemists  of  late.  It  is  generally  considered  to 
be  present  in  atomic  proportions,  however 
complex  these  may  sometimes  be,  and  most 
chemists  are  inclined  to  regard  the  bond  of 
union  between  this  water  and  the  salt  proper 
in  the  light  of  a  molecular,  as  distinguished 
from  an  atomic,  attraction.  Mr.  Walcott 
Oibbs,  however,  has  recently  endeavoured  to 
show  that  the  union  is  strictly  atomic,  and 
subject  to  the  ordinary  laws  of  atomicity.  The 
subject  has  attracted  the  attention  of  Prof. 
Guthrie,  who  has  attacked  it  from  a  new  side, 
and  obtained  results  whioh  throw  much  light 
on  this  question. 

The  apparatus  with  which  chemists,  both 
ancient  and  modern,  prosecuted  their  researches 
was  generally  of  a  simple  description,  and 
often  dismantled  as  soon  as  the  necessary 
operations  were  completed;  consequently  it 
was  far  less  likely  to  be  preserved  than  the 
more  expensive  and  elaborate  contrivances  of 
the  physicist  Hero,  however,  is  Black's 
balance  presented  to  the  Science  and  Art 
Museum  of  Edinburgh,  by  the  Bight  Hon. 
Lyon  Play  fair.  Upon  this  balance  Dr.  Black 
ascertained,  in  1757,  the  loss  of  weight  suffered 
by  carbonate  of  magnesia  and  limestone  when 
exposed  to  heat.  Hales  previously  used  a 
balance  for  this  purpose,  but  the  instrument 
before  us  was  certainly  one  of  the  first  employed 
for  quantitative  chemistry.  The  balances  used 
by  Cavendish,  Davy,  Young,  and  Dal  ton  are 
here,  and  each  one  of  them  has  its  own  his- 


torical interest  for  the  chemist.  The  balance 
of  Cavendish  is  probably  the  instrument  with 
which  in  17S3  or  1784  he  first  ascertained  that 
a  globe  filled  with  a  mixture  of  oxygen  and 
hydrogen  gases  underwent  no  alteration  in 
weight  when  the  mixture  was  exploded. 

From  gravimetric  instruments  we  are 
naturally  led  to  volumetric  apparatus  used  in 

Suantitative  chemistry,  and  I  will  now,  in  con- 
tusion, briefly  direct  the  attention  of  the 
conference  to  apparatus  uaed  in  the  analysis  of 
gases,  in  the  hope  that  a  discussion  of  the 
merits  and  defects  of  the  numerous  instru- 
ments now  before  me  may  have  the  effect  of 
directing  a  larger  share  of  attention  to  eudio- 
metric  chemistry  than  has  hitherto  been  ac- 
corded to  it.  Thisbranchof  chemical  analysis  ori- 
ginated in  the  attempts  of  Fontana,  Landriani, 
Scheele,  Priestley,  Cavendish,  Gay  Lussac,  Dal- 
ton,  and  others,  to  determine  the  volume  of  oxy- 
gen in  samples  of  atmospheric  air  token  from 
various  localities.  In  these  primitive  instruments 
air  was  exposed  to  the  action  of  some  substance 
either  solid,  liquid,  or  gaseous,  which  combined 
with  the  oxygen  and  left  the  nitrogen  unacted 
upon.  The  chief  substances  used  were  phos- 
phorus, potassic  sulphide,  nitric  oxide,  a  solu- 
tion of  nitric  oxide  in  ferrous  sulphate,  and  a 
mixture  of  sulphur  and  iron  filings.  Many  of 
the  instruments  were  of  simple  or  even  rude 
construction,  and  little  calculated  to  inspire 
confidence  in  the  results.  Nevertheless,  the 
accuracy  of  a  determination  often  depends 
much  more  upon  the  skill  of  the  operator  than 
upon  the  construction  of  the  instrument  used ; 
and  thus  Cavendish,  with  nitric  oxide  as  his 
reagent  and  water  as  the  confining  liquid, 
made  many  hundred  analyses  of  air,  collected 
in  various  localities,  in  1781,  and  found  the 
percentage  of  oxygen  to  be  invariably  20  83,  a 
number  nearly  identical  with  those  obtained  by 
Bunsen  and  Regnault  with  much  more  perfect 
means.  But  the  average  chemist  of  that  day 
obtained  the  most  discordant  results  with  the 
same  apparatus  and  materials,  and  would 
doubtless  also  do  so  at  the  present  day.  By 
improved  apparatus  and  methods  the  work  of 
the  average  chemist  is  made  to  equal,  or 
nearly  so,  that  of  the  most  skilful. 

Volta  introduced  a  new  reagent — hydrogen — 
for  the  determination  of  oxygen,  and  he  was 
the  first  to  employ  the  electric  spark  in  eudio- 
metry.  The  use  of  mercury  instead  of  water 
for  confining  the  gases  eliminated,  the  source 
of  fallacy  caused  by  transfusion  through  the 
latter  liquid,  and  lastly,  Bunsen,  in  the  year 
1839,  brought  Volta'a  eudiometer  to  its  highest 
degree  of  perfection. 

Dr.  Frankland,  after  describing  the  various 
forms  of  apparatus  for  the  analysis  of  gaseous 
mixtures,  concluded  as  follows : — Such  are  the 
modern  developments  of  the  eudiometer  now 
at  the  disposal  of  chemists.  For  rapidity  of 
working  and  delicacy  of  measurement  they 
leave  nothing  to  be  desired ;  indeed,  as  regards 
delicacy,  it  may  be  doubted  whether,  amongst 
all  the  instruments  for  measurement  in  this 
exhibition,  there  is  one  which  can,  like  some  of 
these  eudiometers,  give  a  distinct  value  in 
weight  or  volume  to  the  rxsAmggth  part  of  a 
gramme  of  matter.  Their  drawback  is  their 
fragility,  and  any  modifications  to  diminish 
this  would  doubtless  be  welcomed  by  chemists, 
since,  chiefly  for  these  reasons,  eudiometry  is 
still  very  rarely  practised  in  chemical  labora- 
tories. 

Dr.  J.  H.  Gilbert,  VJt  S.,  then  gave  an  inte- 
resting lecture  on  "  Some  Points  connected 
with  Vegetation."  Mr.  W.  F.  Donkin,  M.A., 
gave  a  description  of  the  ozone  apparatus 
of  Sir  B.  Brodie,  Bart.,  F.R.S..  after  which 
Professor  Andrews,  F.B.S.,  concluded  the 
meeting  with  an  account  of  some  experimental 
investigations  in  connection  with  the  physical 
constitution  of  gases. 

In  opening  the  Section  of  Mechanics  on 
Monday,  May  22,  the  President,  Dr.  Siemens, 
stated  that  it  waa  intended  to  continue 
the  arrangements  by  which  explanations 
of  the  various  apparatus  exhibited  in  the  Loan 
Collection  would  be  given  at  stated  intervals  ; 
and  then  Professor  Kennedy,  C.E.,  proceeded 
to  explain  the  valuable  collection  of 

Kinematic  Models 
sent  by  the  KttnigL  Gewerbe-Akademie  of 
Berlin.   This  collection  illustrates  the  theory 
of  maahines  propounded  by  Director  Professor 
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Eeuleaux.  Professor  Kennedy  explained  that 
he  had  devoted  much  of  hia  leisure  time  for  the 
last  12  months  in  working  oat  the  subject  of 
kinematics.  The  models  in  the  exhibition, 
which  were  arranged  on  the  table  before  the 
lecturer,  were  a  small  portion  of  the  collection 
at  Berlin,  and  were  entirely  educational  in  cha- 
racter, and  must  be  judged  of  and  criticised 
from  that  standpoint.  They  were  designed  to 
illustrate  Professor  Eeuleaux*  a  theory,  which 
had  reduced  the  varied  movements  of  machi- 
nery to  a  system.  In  the  earlier  books  on 
machinery — those  of  a  few  centuries  ago — every 
separate  object  was  described  at  length  without 
any  attempt  at  classifying  it  into  a  system. 
This  was  found  inconvenient,  and  by  degrees 
they  were  arranged  in  classes  and  named 
according  to  the  work  performed  by  each. 
Professor  Willis  and  others  had  classified 
machines  according  to  the  mechanisms  of  which 
they  were  composed.  The  next  step  was  that 
suggested  by  Professor  Eeuleaux,  who  classified 
the  several  parts  into  their  original  compo- 
nents, and  called  each  of  these  a  mechanism. 
He  found  out  that  the  fundamental  idea  of  any 
thing  known  as  machinery  was  that  any  parti- 
cular part  could  be  regarded  as  having  only 
one  relative  motion  towards  any  other  portion, 
and  that  this  could  be  shown  by  choosing  bo  me 
simple  geometric  form  from  which  all  combina- 
tions could  be  adjusted.  Thus,  a  screw,  with  a 
nut  working  up  and  down  it,  was  resolvable  into 
two  movements— the  one  to  be  attained  by 
reducing  the  grooves  to  nothing  when  the 
mechanism  was  changed  to  a  pair  of  cylinders, 
the  one  turning  on  the  other.  By  compressing 
the  grooves  a  pair  of  prisms  sliding  on  each 
Other  were  produced.  The  combination  of 
these  turning  and  sliding  motions  gave  those 
of  the  screw.  These  forms  of  movement 
Professor  Eeuleaux  called  lower  and  simple  pairs 
of  kinematic  motion,  and  these  could  be  com- 
bined into  what  were  known  as  higher  pairs. 
By  rigidly  chaining  together  two  lower  pairs  a 
combination  was  obtained,  named  a  link,  and 
by  joining  a  number  of  these  links  a  kinematic 
chain  would  be  obtained.  The  chain  in  one  of 
its  simplest  forms  was  exhibited  by  Professor 
Kennedy,  and  was  four  strips  of  steel  hinged 
together  into  a  four-sided  figure,  admitting  of 
the  free  motion  of  any  one  of  the  links  within 
certain  limits.  The  nature  of  this  movement 
was  pointed  out  by  the  lecturer,  who  explained 
that  while  the  relative  motion  of  each  element 
was  absolutely  determined,  the  movement  of 
the  whole  mechanism  was  free,  and  for  practi- 
cal use  it  must  be  fixed  at  some  one  or  more 
points,  it  being  possible  to  invert  and  change 
the  point  of  fixture,  so  as  to  admit  of  every 
class  of  movement.  Thus,  in  one  portion  the 
chain  had  the  familiar  movement  of  the  beam 
and  crank  ;  with  another  could  be  obtained 
that  of  the  drag-link  coupling.  Again,  the 
"  links,"  or  component  elements,  need  not  all 
be  of  one  form :  one  might  be  a  segment  of  a 
curve,  when  the  rules  governing  the  motions 
would  be  identical  with  those  existing  in  the 
ease  of  the  straight-sided  chain.  The  connect- 
ing-rod of  the  steam  locomotive  engine  was  an 
instance  of  this  crauk  movement.  In  this  case 
one  of  the  links  formed  the  "  block  ;"  by  the 
fixing  of  another  link  the  principle  of  the  oscil- 
lating engine  could  be  demonstrated,  and  by 
fixing  the  crank  itself  could  be  gained  the  quick 
return  movement,  with  adjustable  stroke.  As 
long  as  the  form  of  the  elements  remained  un- 
changed the  relative  sizes  of  these  was  a 
matter  of  indifference.  Thus,  with  slight 
modifications,  the  eccentric  and  other  move- 
ments of  cylinders  could  be  shown.  These 
analyses,  followed  up  yet  further,  led  the 
student  to  understand  the  mechanisms  of 
rotary  engines,  on  which  so  much  brain-labour 
and  time  had  been  expended  in  the  attempt  to 
increase  the  work  effected  by  a  crank  move- 
ment. Professor  Kennedy  here  showed  a 
model  executing  a  complicated  movement,  an- 
nounced at  least  as  early  as  1805,  which  was 
patented  20  years  since  by  a  gentleman  in  the 
room,  and  had  been  "  invented  "  at  least  five  or 
six  times  since ;  its  kinematic  connection  with 
the  simple  crank  movement  was  explained  in 
detail.  Passing  on  to  Professor  Beuleaux's 
theory  of  centroids,  and  having  exhibited  some 
complicated  figures  traced  by  their  use,  the 
lecturer  stated  that  one  great  simplification  of 
labour  had  been  effected  by  Professor  Eeuleaux 


in  the  composition  of  a  formula  by  which,  as  in 
chemistry,  the  elements  of  any  mechanism 
having  been  analysed,  they  could  be  written 
down  in  the  shortest  possible  form,  thus 
saving  much  time  and  labour  both  in  reading 
and  writing  a  description  and  aiding  in 
analysis. 

The  President  said  he  believed  that  this  new 
branch  of  the  study  of  mechanism  would  be 
extremely  useful  in  the  construction  of  engi- 
neering machinery,  rendering  it  easy  to  devise 
means — by  the  appropriate  continuation  of 
motions— to  attain  any  required  movement. 

Mr.  Barnaby,  C.B.,  Director  of  Naval  Con- 
struction to  the  Admiralty,  read  a  paper  upon 

Naval  Architecture. 
Having  compared  the  'Warrior,  the  first  of  the 
armour-plated  ships,  with  those  just  finished, 
and  also  with  the  Ajax  and  Agamemnon,  and 
shown  how  immensely  this  class  of  vessel  had 
been  inoreased  in  size,  in  horse  power,  and  in 
weight  of  armour  and  stores,  he  stated  that  the 
Admiralty  were  about  to  construct  ships  on 
the  principle  of  the  Inflexible,  recently 
launched,  but  with  thinner  armour  and  less 
guns.  There  was  no  doubt  that  the  views  of 
Mr.  Scott  Eussell  on  the  question  of  iron 
vessels  had  had  great  influence  with  the  Ad- 
miralty in  the  policy  adopted  by  that  depart- 
ment. As  to  armour -plating  generally,  many 
people  thought  it  would  be  a  good  thing  to  get 
rid  of  it  altogether,  and  deplored  the  contest 
ever  proceeding  between  armour  and  gun ;  al- 
though he  believed  it  possible  to  reach  the  limit 
at  which  this  rivalry  could  proceed  no  further, 
he  did  not  think  the  next  step  in  naval  warfare 
would  be  a  leas  expensive  one.  The  invention 
of  torpedoes,  armour-plating,  and  heavy  artil- 
lery had  all  tended  to  protect  small  nations 
possessed  of  money  and  scientific  knowledge. 
His  own  idea  of  plating  was  not  to  protect 
men  or  guns  individually,  but  in  the  mass,  and 
his  ideal  of  a  war  vessel  would  be  found  in  the 
new  ships  now  being  built  in  Scotland,  at  a 
cost  of  £350,000  each.  Turning  to  the  loan 
collection  in  the  museum,  Mr.  Barnaby  invited 
attention  to  the  original  engine  of  Henry 
Bell's  steamboat,  the  "  Comet,"  the  first  steam- 
boat in  Europe  advertised  for  the  conveyance 
of  passengers  and  goods,  and  made  in  1812  ,- 
the  boat  was  only  42ft.  long  and  14ft.  wide, 
and  the  engine  exhibited  was  of  but  4-horse 
power.  Earlier  vessels  had  been  made  in 
America  by  Fulton,  and  one  was  designed  in 
Scotland  in  1801,  but  never  used.  Iron  was 
first  employed  in  the  construction  of  steam 
vessels  in  1833-4.  The  Admiralty  adopted  the 
material  in  1837 ;  in  1843  a  model  of  a  screw 
propeller  was  made  for  that  department,  who 
ordered  many  seta  two  years  afterwards. 
Engines  with  large  cylinders  and  surface  con- 
densers were  made  for  the  Admiralty  from 
1860  to  1867,  when  combined  engines  of  high 
pressure  were  introduced.  They  were  heavier 
than  the  old  pattern  engines,  but  the  consump- 
tion of  fuel  was  25  per  cent,  more  economical, 
thus  affording  a  great  increase  in  coal-carrying 
capacity.  The  idea  at  present  uppermost  was 
to  substitute  steel  for  iron  in  the  working  parts 
of  engines,  thus  reducing  the  weight  of 
machinery.  He  strongly  advocated  the  use  of 
water-tight  compartments,  not  only  for  war 
vessels,  but  in  those  built  for  passenger  and 
mercantile  purposes,  and  hoped  to  see  a  gradual 
growth  in  public  opinion  in  favour  of  this 
requirement,  which  was  essential  to  the  safety 
of  those  voyaging  in  vessels  as  now  built.  At 
present  there  were  no  adequate  regulations  on 
this  subject,  either  at  the  Board  of  Trade  or  at 
Lloyds'.  He  explained,  by  means  of  drawings, 
three  inventions  to  secure  the  automatic  clos- 
ing of  the  iron  doors  in  water-tight  compart- 
ments in  the  event  of  a  leak  showing  itself. 
These  were  based  upon  the  principle  of  a 
shutter  resting  upon  a  tank,  which  floated 
when  immersed  in  water.  A  self-acting  door, 
which  would  close  after  being  opened,  and  so 
nearly  fitted  the  semi-circular  recess  in  which 
it  swung,  was  also  explained,  Mr.  Barnaby 
stating  that  was  used  to  guard  the  passage 
between  coal  bunkers  and  engine-rooms  of 
vessels  in  th  e  Boyal  l{avy .  The  lecturer  stated 
that  the  iron  used  in  naval  construction 
approximated  most  to  steel  that  could  be  pro- 
duced by  Siemens,  Bessemer,  or  Whitworth. 
The  only  naval  school  now  in  existence  in 


England  was  the  Boyal  College  at  Greenwich, 
which  received  foreign  as  well  as  British 
students. 

Mr.  W.  Proude,  M.A.,  F.B.8.,  spoke  upon 
Fluid  Besiatanoe, 
explaining  the  .nature  of  the  series  of  trials 
carried  on  by  him  for  her  Majesty's  Govern- 
ment at  Torquay.  The  object  to  be  attained 
was  to  discover  what  was  the  resistance  of  the 
waves  to  given  forms  and  shapes  of  vessels,  to 
act  as  a  guide  in  the  designing  of  those  built 
for  the  Boyal  Navy.  For  this  purpose  all  the 
results  arrived  at  were  calculated  as  a  curve  of 
resistance,  units  of  speed  being  set  off  as  a  base 
line,  and  the  amount  of  check  as  perpendicukr 
ones,  when  resultant  figures  of  a  series  of  tests 
was  a  curve.  The  first  requirement  was  a 
material  in  which  sections  could  be  modelled 
rapidly,  correctly,  and  cheaply.  This  had  been 
found  in  paraffin.  An  approximate  mould  wag 
made  of  clay,  and  a  light  wooden  framework  or 
core  was  formed,  covered .  with  calico  and 
coated  with  clay.  This  was  placed  in  the 
mould,  the  paraffin  was  run  into  the  inter- 
vening  space,  and  the  core  was  then  filled  with 
water.  When  the  paraffin  had  set,  it  wu 
shaped,  according  to  the  drawings,  in  a  model- 
ling machine,  with  the  aid  of  an  indicator. 
The  material  lent  itself  to  this  treatment,  it 
being  plastic  like  wax,  and  easy  to  cut  it  to  a 
nicety  without  clogging  the  workmen's  tools. 
When  finished  the  model  was  tested  as  to  its 
displacement  of  water,  and  in  other  ways  to 
ascertain  if  it  was  made  to  design.  It  was  then 
ready  for  use.  A  large  tank,  having  a  water 
space  of  250ft.  by  36ft.  and  10ft  deep,  was 
used,  and  the  models  varied  from  16ft.  x 
2ft.  9in.  x  1ft.  lOin.  to  about  a  third  of  that 
sire.  The  length  of  the  bath  represented  a 
measured  mile,  and  the  depth  was  proportioned 
to  that  of  the  English  Channel,  the  compari- 
sons being  with  the  largest  class  of  vessels. 
From  the  roof  was  suspended  a  railway,  on 
which  ran  a  dynametric  truck;  to  this  the 
model  was  harnessed  by  a  spring,  and  drawn 
through  the  tank  at  a  series  of  speeds,  the 
extension  of  the  spring  representing  the  resist- 
ing force  of  the  water.  The  extension  was 
recorded  on  paper  wound  on  a  cylinder  which 
was  revolved  by  clockwork.  Means  were  taken 
to  keep  the  nose  of  the  model  to  the  front,  for, 
unless  this  was  done,  the  most  symmetrical 
model  would,  after  a  time,  swerve  either  to  the 
right  or  left,  from  6°  to  10°.  The  results 
elucidated  the  theory  of  stream  lines,  which 
showed  that  the  greatest  friction  was  exerted 
upon  the  head  and  stern  of  a  vessel,  and  not 
upon  the  widest  part.  Till  this  principle  of 
fluid  resistance  was  made  known  naval  builders 
endeavoured  to  reduce  the  lines  at  the  extremi- 
ties of  the  vessel,  believing  that  thereby  the/ 
reduced  the  resistance  to  the  lowest  point 
His  experiments  had  shown  that  the  form 
presenting  least  resistance  differed  for  every 
rate  of  speed.  The  resistance  vastly  increased 
in  ratio  to  the  augmentation  of  speed, "the 
friction  caused  by  the  waves  produced  by 
rapid  motion  tending  further  to  oheck  the  rats, 
and  so  complicate  the  problem. 

Mr.  Thomas  Stevenson  read  a  paper  upon 
Lighthouses, 
in  illustration  of  the  models  shown  in  the  exhi- 
bition. Previous  to  1822  the  only  light  in  use 
was  the  silver-plated  parabola,  with  which  a 
very  large  amount  of  light  was  lost  by  absorp- 
tion and  refraction.  These  were  fitted  up  with 
simple  and  revolving  lights.  In  that  yew 
Fresnel  introduced  the  dioptric  principle  into 
lighting,  by  which  the  centres  of  lenses  were 
cut  out  so  as  to  avoid  loss  by  refraction,  and 
the  reduced  prisms  were  combined  together. 
Another  great  improvement  was  to  form  these 
prisms  into  a  series  of  rings  arranged  so  as i  M 
inclose  the  light  in  a  cage,  the  principle  wfiicn 
had  governed  all  subsequent  modifications.  "» 
1836  and  1846  further  improvements  were 
made  in  lights  by  Messrs.  Stevenson,  xw 
paraboloid  form  was  seen  to  be  imperfect,  as  » 
allowed  many  of  the  rays  to  escape  behind.  uum 
latter  year  the  back  of  the  reflector  was  there- 
fore made  spherical,  and  fitted  with  prisms 
that  allowed  no  light  to  pass  through,  and  we 
apparatus  in  front  was  made  to  I*^J 
beam,  and  a  single  ray  was  thus  formed  of  grw 


intensity.  Still  the  light  was  not  so  perfect" 
the  geometrical  form  would  have  indicated. 
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and  further  screens  of  horizontal-prismed  glass 
were  introduced,  producing  the  instrument 
cow  known  as  the  dioptric  holophote.  The 
lecturer  Bhowcd  that  a  large  red  hall  fixed  in 
the  spherical  mass  forming  the  light  frame 
could  only  be  seen  from  in  front,  although 
nothing  but  glass  prisms  intercepted  the  view 
on  the  sides  and  back.  For  a  revolving  light, 
lenses,  with  annular  prisms  round  each,  were 
arranged.  Occasionally  a  light  was  required 
to  be  condensed  within  certain  limits,  as  in 
the  case  of  narrow  sounds.  In  these  cases  an 
azimuthal  condensing  light  was  used,  in  which 
the  light  was  confined  to  the  limits  of  the  arc 
to  be  illuminated.  A  model  was  exhibited  of 
one  used  on  the  river  Tay,  in  which  every  kind 
of  dioptrrio  apparatus  was  used  to  confine  the 
light  to  an  arc  of  45° — viz.,  Fresnel's  fixed 
light  and  annular  lens,  the  lecturer's  condens- 
ing prisms,  holophote,  right-angled  conoidol 
prisms,  and  dioptric  spherical  mirror,  with  Mr. 
J.  T.  Chance's  setting.  For  illuminating 
sunken  rocks  at  sea  it  was  sometimes  possible 
to  make  use  of  reflected  light.  Thus  at  Storno- 
way  a  rock  existed  in  the  channel  at  a  little 
distance  from  the  shore.  In  1857  it  was 
fended  to  light  it.  To  have  built  a  sufficiently 
lofty  lighthouse  would  have  involved  very 
great  expense  and  difficulty,  so  a  small  beacon 
was  built  on  the  rock  to  indicate  its  position 
by  day.  At  the  same  time  a  lofty  tower  was 
set  upon  the  rocks  on  the  mainland,  530  feet 
distant,  and  in  this  a  powerful  holophote  was 
so  arranged  as  to  reflect  a  beam  of  light  across 
the  channel  on  to  the  rock  beacon.  The  effect, 
as  for  as  mariners  were  concerned,  was  equiva- 
lent to  placing  a  light  on  the  rock,  and  the 
plan  of  showing  on  apparent  light  had  since 
been  adopted  in  other  cases.  Having  shown 
some  twin  prisms  recently  introduced  by  his 
firm,  in  which  the  apices  of  the  prisms  were 
removed  to  reduce  the  loss  by  absorption,  Mr. 
Stevenson  stated  that  to  the  classes  of  fixed 
and  revolving  illuminators  flashing  and  inter- 
mittent lights  had  been  added  by  his  firm — the 
last  mentioned  being  based  on  the  principle  of 
long  and  short  exhibitions  of  lights  and  combi- 
nations of  flashes. 

Messrs.  Dent  and  Son  then  read  the  con- 
cluding papers  of  the  day's  proceedings. 

Time  Measurers, 
the  papers  being  confined  almost  exclusively, 
the  one  to  a  consideration  of  those  depending 
upon  a  pendulum — clocks  ;  the  other  to  those 
based  on  the  balance-spring — chronometers. 
The  first  paper  pointed  out  that  a  clock  consisted 
of  two  parts — a  pendulum  oscillating  in  a 
certain  interval  of  time,  and  a  mechanism  for 
registering  the  number  of  these  oscillations, 
and  for  maintaining  them  by  giving  the  pen- 
dulum periodically  a  little  push  or  impulse, 
without  which  it  would  soon  come  to  rest. 
That  these  oscillations  should  be  a  constant 
quantity  it  was  necessary  that  the  theoretical 
length  of  the  pendulum  should  be  uniform ; 
that  its  arc  of  oscillation  should  be  invariable ; 
and  that  it  should  be  unaffected  by  changes  in 
the  density  of  the  atmosphere.   These  condi- 
tions might  appear  simple,  but  were  not 
readily  fulfilled.   In  the  first  place,  of  what- 
ever material   the  pendulum  was  composed, 
some  small  alteration  in  its  length  would  occur 
at  every  change  of  temperature ;  a  correction 
or  compensation  must  be  supplied  to  counteract 
the  effects  of  this.   The  arc  of  oscillation  must 
not  vary,  because  the  pendulum  in  its  swing 
did  not  describe  a  cycloidal  curve,  as  it  should 
do  to  perform  long  or  short  oscillations  in  the 
same  period,  but  almost  a  segment  of  a  circle, 
which  diverged  rapidly  from  the  cycloid.  Con- 
sequently a  change  in  the  arc  described,  alter- 
ing the  amount  of  divergence  from  the  true 
theoretical  path,  altered  the  time  of  oscilla- 
tion.  This  variation,  known  as  the  circular 
error,  could  not  be  corrected ;  all  that  could  be 
^ne  was  to  make  it  a  constant  quantity  by 
»amtaining  a  constant  oscillating  arc.  The 
variations  in  atmospheric  density  also  affected 
the  duration  of  oscillation,  although  not  so 
D>uch  as  changes  in  temperature  on  arc.  The 
variation  amounted  to  about  0  3  seconds  in  24 
oura  for  a  change  of  temperature  indicated 
>y  ho.  fall  or  rise  of  the  mercury  in  the  baro- 
metric tube.  The  problem  of  the  maintenance 
™*  constant  arc  of  osculation  was  met  by  the 
of  an  escapement  and  train  of  wheels 


actuated  by  a  weight,  arranged  to  give  the 
pendulation  just  such  a  push  at  every  oscilla- 
tion as  to  equal  the  resistance  encountered  in 
the  swing  from  side  to  side.  The  three  varie- 
ties of  escapement  most  in  favour  were  the 
dead-beat  of  Graham,  invented  early  in  the 
last  century;  the  detached  escapement  in- 
vented by  Sir  George  Airy  30  or  40  years  ago, 
and  the  more  modern  gravity  escapement. 
The  principal  problem — that  of  compensating 
the  pendulum  for  changes  of  temperature — 
was  effected  in  different  ways,  but  all  on  the 
same  principle:  two  metals,  one  expanding 
more  freely  than  the  other,  were  so  used  that 
the  expansion  of  the  one  nullified  that  of  the 
other,  so  the  centre  of  oscillation  remained  at 
the  same  point.  Brass  and  steel  were  origi- 
nally employed,  but  mercury  and  steel,  or  iron, 
or  zinc  and  steel,  or  iron  were  now  generally 
employed.  A  "mercurial  pendulum"  con- 
sisted of  a  steel  rod,  at  the  lower  end  of  which 
hung  a  jar  or  vessel  of  glass,  or  vessel  contain- 
ing mercury,  which  formed  both  tho  "  bob " 
and  the  compensating  element.  Under  heat 
the  Bteel  rod  lengthened,  but  the  same  cause 
made  the  mercury  expand ;  in  cold  weather  the 
metals  contract,  and  in  each  case  the  action  of 
the  one  counteracted  that  of  the  other.  In  a 
zinc  or  steel  compensation  the  action  was  more 
complicated.  The  bob  was  of  lead,  which 
formed  no  part  of  the  compensation.  This  was 
supported  by  a  steel  tube,  to  the  lower  end  of 
which  it  was  fastened  at  its  centre.  The  upper 
end  of  this  tube  had  a  collar  which  rested  on 
the  top  of  a  zinc  tube,  which,  in  its  turn,  was 
supported  by  a  nut  on  the  lower  end  of  the 
central  steel  rod.  In  heat  the  steel  tube  and 
rod  expand,  and  would  allow  the  bob  to 
descend ;  but  the  zinc  expanding  raised  it  an 
equal  amount,  so  that  the  theoretical  length  was 
preserved.  For  astronomical  clocks  the  mer- 
curial pendulum  so  long  stood  unrivalled  that 
it  might  fairly  be  asked  how  it  was  that  it 
seemed  likely  to  be  superseded  by  zinc  and 
steel  compensation.  The  reason  was,  because 
the  mercury  in  the  jar  preserved  but  a  com- 
paratively small  surface  to  be  affected  by 
changes  in  temperature,  whilst  the  steel  rod 
and  suspension  rod  presented  a  much  larger 
one,  and  were  acted  upon — so  much  larger  that 
the  compensation  was  unequally  affected,  and  a 
variable  result  was  occasioned.  Practical 
convenience  rendered  it  inadvisable  to  inclose 
the  mercury  in  soveral  small  vessels,  and  thus 
increase  the  surface.  In  a  zinc  and  steel 
pendulum  the  several  metals  were  so  nearly 
alike  in  bulk  as  to  cause  the  alteration  in  Bize 
to  take  place  almost  simultaneously,  and  the 
bob  being  suspended  from  its  centre  any 
alteration  in  its  size  could  not  affect  the  rate 
of  movement.  Having  quoted  statistics  for- 
warded by  the  Astronomer  Royal,  to  show  the 
behaviour  of  a  zinc-and-steel  pendulum  used 
in  the  transit  of  Venus's  observations,  and  ex- 
posed to  a  variation  of  temperature  of  50° 
daily,  the  lecturer  passed  on  to  notice  the 
barometric  corrections  in  use.  The  extreme 
steadiness  of  rate  of  the  Greenwich  Standard 
Clock  at  equal  pressures  led  Sir  George  Airy 
to  attempt  correction  by  apparatus  that  might 
be  seen  in  the  exhibition,  in  which  two  bar 
magnets,  with  reversed  poles,  were  fastened 
vertically  in  the  face  and  back  of  the  bob, 
with  a  horse-shoe  magnet ;  this  then  was 
carried  by  a  lever,  the  other  end  of  which 
rested  on  a  float  at  the  lower  end  of  a  bent 
barometric  tube.  As  the  clock  lost  with  a 
high  pressure  and  gained  with  a  low  one,  the 
attracting  magnet  was  adjusted  to  be  raised 
and  lowered  with  a  compensatory  movement 
to  that  of  the  pendulum.  This  automatic 
apparatus  completely  answered  the  purpose 
for  which  it  was  designed  by  the  Astronomer 
Royal. — The  second  paper — that  on  Chrono- 
meters— was  then  road  by  another  member  of 
the  firm.  The  time-nieasuring  powers  of  a 
chronometer,  it  was  pointed  out,  were  de- 
pendent upon  its  balance  spring,  which 
generally  consisted  of  a  slight  ribbon  of 
hardened  and  tempered  steel,  coiled  round 
with  an  upward  twist  somewhat  in  the  form 
of  a  cylinder.  The  elasticity  of  the  spring 
performed  just  the  same  duty  for  the  balance 
which  gravity  did  for  the  pendulum — it  kept  it 
swinging  with  surprising  uniformity.  But,  as 
a  controlling  power,  its  elasticity  laboured 
under  the  serious  disadvantage,  as  compared 


with  gravity,  that  it  rapidly  varied  under  any 
alteration  of  temperature.  It  varied  more  or 
less  according  to  the  material  of  which  the 
spring  was  composed.  Thus  a  gold  spring 
suffered  a  greater  change  than  a  steel  spring, 
that  again  more  than  a  palladium  spring,  and 
this  more  than  one  of  glass.  (Here  a  glass 
spring  was  shown  at  work  in  a  chronometer.) 
This  specimen  was  the  invention  and  handi- 
work of  the  late  Frederick  Dent,  and  the 
chronometer  on  the  table  represented  the  only 
one  of  the  kind  now  in  existence.  On  experi- 
ments being  mode  with  this,  it  hod  been  found 
by  Messrs.  Dent  that,  when  a  glass  spring  was 
substituted  for  a  steel  one  in  a  chronometer 
going  at  the  oscillatory  rate  of  180,  the  speed 
rose  to  200,  showing  the  great  elasticity  of 
the  material.  A  second  unintentional  experi- 
ment tested  the  strength  of  the  new  material, 
for  the  chronometer  was  knocked  off  a  table, 
when,  although  both  points  were  broken  off 
the  staff,  the  balance  spring  itself  sustained  no 
injury.  The  glass  spring  was  under  trial  at 
the  Royal  Observatory  for  nearly  3  years, 
when  it  was  ascertained  that  it  had  always  a 
tendency  to  accelerate.  This  disposition  to 
increase  the  rate  of  momentum  was  also  dis- 
played by  all  steel  springs  in  proportion  to 
their  hardness,  while  very  soft  and  gold 
springs  lose  upon  the  rate.  In  order  to  dis- 
cover and  compare  the  behaviour  of  balance 
springs  of  different  materials  under  a  given 
change  of  temperature,  four  chronometers 
with  springs  of  gold,  steel,  palladium,  and 
glass,  had,  it  was  stated,  been  taken  and  regu- 
lated to  correct  time  at  a  temperature  of  32° 
Fahr.,  the  ordinary  balance  being  replaced  in 
each  case  with  a  glass  disc  to  eliminate  any 
error  due  to  expansion.  On  subjecting  them 
to  a  heat  of  100  ,  the  gold  spring  chronometer 
lost  8min.  4sec.  a  day,  that  with  a  steel  spring 
6min.  25Bec,  the  one  with  a  palladium  spring 
2min.  Slsec.,  whilst  the  glass  spring  was  only 
retarded  40sec.  The  loss  of  elasticity  in  a 
spring  occasions  most  difficulty  in  adjusting 
chronometers,  the  expansion  of  the  balances 
being  practically  immaterial.  Unfortunately 
the  amount  of  compensation  required  for  a 
steel  spring  was  so  great  that,  in  correcting  it. 
a  secondary  error  was  introduced.  The  loss  of 
time  due  to  the  loss  of  elasticity  in  the  spring 
varied  nearly  in  the  same  proportion  as  the 
temperature,  and  nn  ordinary  compensation 
balance  advanced  or  withdrew  its  weights  to 
or  from  the  axis  of  motion  practically  in  the 
same  proportion.  But  the  time  in  which  the 
balance  swung  varied  not  as  the  distance  of 
its  weight  from  the  axis  of  motion,  but  as  the 
square  of  the  distance,  and  thus  it  required  a 
greater  motion  of  the  weights  inwards  to  pro- 
duce the  same  amount  of  effect  as  a  lesser 
motion  outwards.  Many  methods  had  been 
introduced  for  correcting  this  secondary  error. 
Some  were  based  on  the  principle  of  increasing 
the  weights  when  they  wound  inwards,  and 
reducing  them  when  they  wound  outwards; 
others  were  arranged  to  move  an  auxiliary 
weight  towards  the  axis  of  motion,  both  for  an 
increase  and  decrease  of  temperature.  In  other 
plans  the  motion  of  the  main  weight  away 
from  the  axis  was  checked,  and  some  assisted 
it  while  going  towards  this  point.  .  Having 
explained  one  of  these  methods  in  detail  with 
the  aid  of  models.  Mr.  Dent  observed  that, 
although  balance  springs,  as  compared  with 
the  action  of  gravity,  had  this  great  dis- 
advantage of  sensibility  to  changes  of  tem- 
perature, they  possessed  a  most  important 
peculiarity  of  great  service  to  horologists. 
With  a  spring  of  suitable  form  and  strength, 
by  slightly  altering  the  length,  or  for  very 
small  amounts,  by  curving  it,  it  was  possible 
to  almost  completely  isochronise  the  long  and 
short  axes  of  oscillation  of  the  balance,  so 
that  a  chronometer  could  be  made  to  keep 
the  same  rate  when  its  balance  was  swing- 
ing 180°  from  rest  as  when  at  225°.  The 
rule  was.  that,  if  the  chronometer  gained 
during  the  short  axis,  the  spring  must  be 
shortened,  and,  if  during  the  long,  lengthened. 
This  property  of  the  spring  was  exceedingly 
convenient — because,  by  leaving  the  spring 
rather  fast  in  the  Bhort  vibrations,  it  was 
possible  to  correct  any  occasional  irregularity 
owing  to  increase  of  friction,  which,  as  a 
matter  of  course,  occasioned  retardation.  This 
plan  of  leaving  the  chronometer  fast  in  th 
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short  vibrations  also  answered  as  a  barometric 
compensation,  and  the  lecturer  stated  that  he 
had  tested  a  chronometer  going  exactly  right 
at  the  normal  atmospheric  pressure,  by  placing 
it  under  an  air-pump  receiver  and  reducing 
the  pressure  to  15in.  In  the  thinner  atmo- 
sphere the  balance  rose  from  214°  to  270°.  and 
yet  the  time  of  the  chronometer  only  varied 
i^ths  of  a  second  per  day — the  tendency  to 
gain  by  the  removal  of  friction,  on  rarefaction 
of  the  atmosphere,  being  corrected  by  the  ten- 
dency to  lose  during  the  longer  oscillations. 
The  advantages  due  to  the  power  of  isoohro- 
niaing  the  long  and  short  arcs  of  oscillation, 
and  the  mechanical  superiority  of  its  escape- 
ment over  that  of  any  clock  yet  invented, 
almost  placed  the  chronometer  on  a  par  with 
the  very  best  astronomical  clocks.  In  conclu- 
sion, the  lecturer  dwelt  upon  the  fundamental 
distinction  between  a  clock  and  chronometer, 
the  one  depending  on  gravity,  the  other  on  a 
spring's  elasticity,  and  gave  as  his  opinion 
that  every  effort  should  be  made  to  bring  it  to 
that  perfection  which  would  render  it  available 
for  the  highest  astronomical  purposes. 

Mr.  Glasgow,  of  the  Royal  Horticultural 
Society,  after  remarking  that  strict  accuracy 
in  clocks  was  of  less  value  now  than  formerly, 
owing  to  the  development  of  the  electric 
system,  by  which  they  could  be  regulated 
daily  from  Greenwich  Observatory,  stated  that 
no  important  improvement  had  been  made  in 
the  compensating  balance  since  the  days  of 
Arnold  and  Eras  haw.  A  non-compensating 
watch,  for  every  10°  Fahr.  increase  in  tempe- 
rature, lost  one  minute  in  24  hours.  Compen- 
sation, devised  more  than  40  yean  ago  by 
Molyneux,  still  held  its  ground.  He  thought 
that  the  Admiralty  ought  to  do  something  in 
the  shape  of  offering  prizes  to  quicken  inven- 
tion in  this  respect. 

At  the  second  conference  in  the  Section  of 
Chemistry,  held  on  Tuesday,  last  week,  the  Pre- 
sident (Dr.  Frankland,  F.ft.8.)  read  a  commu- 
nication from  M.  le  Prof.  Fremy,  the  French 
chemist,  on  the 

Diminution  of  Scientific  He  so  arch. 
M.  Fremy  has  founded  and  carried  on  during 
the  last  twelve  years  a  laboratory  for  the  pro- 
secution of  original  investigations  by  students 
who  have  completed  their  scientific  studies. 
The  experience  whiob  he  has  gained  is  such  as 
to  lead  him  to  the  conclusion  that  it  is  neces- 
sary to  invoke  State  aid  in  order  to  restore 
research  to  that  position  which  it  should 
occupy.  As  the  State  chooses  its  officers  and 
engineers  after  a  severe  course  of  study,  and 
then  insures  their  regular  advancement  in  its 
service,  M.  Fremy  claims  a  similar  boon  on 
behalf  of  pure  science,  which  renders  such  in- 
valuable services  to  the  community.  He  pro- 
poses that  the  scientific  service  should  consist 
of  five  grades,  with  salaries  rising  from  a 
minimum  of  .£120  to  JE800  per  annum,  and  that 
the  fitness  of  candidates  for  entrance  to  it 
should  be  decided  by  a  jury  of  men  of  acknow- 
ledged scientific  reputation,  independence,  and 
integrity.  This  jury  should  make  known  in 
official  reports  the  claims  of  the  various  candi- 
dates to  advancement,  thus  securing  public 
criticism,  and  removing  all  opportunities  of 
intrigue  or  favour. 

Prof.  Rosooe,  F.R.S.,  then  gave  n  lecture  on 
Vanadium  and  its  Compounds. 

Exhibiting  on  the  table  the  collection  con- 
tributed by  himself  to  the  loan  collection, 
representing  the  results  of  his  admirably-con- 
ducted series  of  researches  in  connection  with 
this  particular  one  of  those  metals  named  by 
the  chemists  as  "rare."  All  the  main  facts 
now  established  in  connection  with  the  chemi- 
cal department  of  this  element  proved  it  to 
bear  a  strong  analogy  to  the  element*  phos- 
phorus and  arsenic.  In  fact,  it  occupied  a 
previously  vacant  place  in  a  well-defined 
group  of  triad,  or — as  some  chemists  prefer  to 
consider  them— pentad  elements.  There  was 
a  property  of  vanadium  in  virtue  of  which  it 
might  ultimately  attain  considerable  import- 
ance in  the  arts — though  in  the  present  in- 
fancy of  the  history  of  the  metal  it  was  diffi- 
cult to  foretell  this  with  any  certainty.  This 
property  was  the  power  of  forming  a  perma- 
nent black  for  dyeing  purposes.  The  black 
produced  by  the  action  of  vanadium  had  this 


advantage  over  copper  blacks — vis.,  that  it 
was  permanent,  whereas  the  latter  were  liable 
to  turn  green.  This  application  of  an  element 
that  was  first  introduced  to  notice  as  a  chemical 
cariosity  furnished  one  moro  example  of  the 
importance  of  original  scientific  investigation. 
However  far  a  newly-discovered  substance 
might  seem  to  be  removed  from  purposes  of 
practical  utility,  we  never  knew  at  what 
moment  it  might  be  turned  to  account  for  the 
benefit  of  the  human  race.  The  president,  in 
thanking  Prof.  Roscoe,  remarked,  in  reference 
to  the  value  of  scientific  research,  that  it 
could  not  be  too  widely  known  that  all  the 
greatest  results  to  which  it  had  conduced  had 
been  obtained  primarily  by  devotion  to  purely 
abstract  science — practical  applications  having 
unexpectedly  followed  upon  discovery. 

Prof.  Guthrie,  F.R.S.,  then  gave  an  account 
of  his  researches  on  "  Cryohydrates  and  Water 
of  Crystallisation,"  a  subject  on  which  he  hud 
been  working  for  the  last  three  years.  His 
results  form  a  valuable  contribution  to  the 
study  of  chemical  physics  and  the  phenomena 
of  solution  and  crystallisation.  Afterwards 
Prof.  Williamson,  F.R.S.,  gave  an  address  on 
the  "  Manufacture  of  Steel,"  limiting  his  at- 
tention chiefly  to  the  modes  devised  for  the 
obviation  and  repression  of  the  escape  of  oar. 
bonio  oxide  gas  from  molten  steel  during  the 
casting  and  cooling  process,  after  leaving  the 
Bessemer  or  Siemens-Martin  furnace.  Mr.  W .  C . 
Roberts,  of  the  Royal  Mint,  subsequently  read 
a  paper  on  the  "  Apparatus  used  by  the  late 
Prof.  Graham  in  his  Researches."  The  prin- 
cipal interest  attaching  to  these  pieces  of  ap- 
paratus was  the  simplicity  of  the  means  by 
which  the  late  Master  of  the  Mint  established 
such  important  discoveries  as  the  law  of  the 
diffusion  of  gases,  the  principle  of  the  endos- 
motic  action  of  fluids,  and  the  consequent 
division  of  chemical  substances  into  crystal- 
loids and  colloids.  Mr.  W.  N.  Hartley  read  a 
paper  on  the  existence  of  "  Liquid  Carbonic 
Acid  in  the  Cavities  of  Crystals,"  Dr.  Glad- 
stone, F.B.S.,  following  with  a  short  address 
on  the  electrolysis  of  organic  compounds  with 
the  copper  zinc  couple. 

The  third  and  last  meeting  of.  the  Section  of 
Physics  (including  astronomy)  took  place  on 
Wednesday,  May  24,  Mr.  W.  Spottiswoode, 
M.A.,  LL.D.,  F.R.S.,  president,  in  the  chair. 
Prof.  J.  Clerk-Maxwell,  M.A.,  F.R.S.,  delivered 
a  mathematical  discourse  on  the  equilibrium 
of  heterogeneous  bodies,  directing  attention  to 
the  fallacy  of  the  old  theory  which  taught  that 
the  study  of  physics  was  separated  by  a  distinct 
barrier  from  that  of  chemistry.  Prof.  Andrews, 
M.D.,  F.R.S.,  then  gave  a  short  lecture  on 
"  The  Liquid  and  Gaseous  States  of  Bodies," 
showing  certain  forms  of  apparatus  employed 
in  his  researches  of  the  last  ten  years  on  the 
compressibility  of  gases,  and  their  deportment 
during  their  passage  under  high  pressures  into 
the  liquid  state.  At  the  request  of  the  presi- 
dent. Prof.  Dewar  showed  a  simple  and 
ingenious  means,  devised  by  himself  and  Prof. 
Tait,  of  producing  a  vacuum.  M.  Sarasin- 
Diodati  next  gave  an  account  of  De  la  Rive's 
experiments  in  statical  electricity,  after  which 
M.  Lematrom  read  a  paper  on  the  phenomena 
of  the  aurora  borealis.  In  the  afternoon  Mr. 
Warren  De  la  Rue,  D.C.L.,  F.R.S.,  gave  a  lec- 
ture on  "  Astronomical  Photography,"  a  branch 
of  science  which  was  of  interest,  not  as  a  mere 
pictorial  art,  but  as  a  means  of  producing 
reliable  figures  that  could  afterwards  be 
submitted  to  careful  measuration.   In  pro- 

ning  a  vote  of  thanks,  the  president 
;  that  he  should  not  be  saying  too  much 
if  he  declared  that  the  art  of  astronomical 
photography,  both  in  this  country  and  abroad, 
was  more  indebted  for  its  progress  to  Dr.  De 
la  Rue  than  to  any  other  individual  observer. 
Ii  Commendatore  Professore  Blaserna,  Rettore 
della  Universita,  Rome,  then  gave  an  address 
"  Sur  l'etat  variable  dee  courants  {lectriquee," 
showing  apparatus  whereby  confirmation  was 
received  of  the  theory  that  a  galvanic  current 
is  not  absolutely  continuous,  but  consists  in  a 
series  of  rapid,  successive  discharges.  Mr. 
Brooke,  MA.,  F.E.S.,  having  given  a  lucid 
discourse  on  "  Magnetic  Registration,  and  on 
the  Corrections  of  the  Magnetometers,"  Heir 
Professor  Dr.  Rijke,  of  Holland,  delivered  in 
excellent  English  a  lecture  on  the  "  Historical 
Instruments  from  Leyden  and  Cassel,"  which 


form  one  of  the  most  interesting  groups  in 
the  collection,  including,  as  they  do,  the 
original  compound  microscopes  of  Heintz  and 
Janssen,  and  the  object-glasses  of  Leibnitz. 
A  description  was  then  given  of  a  new 
form  of  voltameter  by  Baron  Ferdinand  de 
Wrangell. 

The  proceedings  on  Thursday  were  in  the 
Section  of  Mechanics,  of  which  Dr.  C.  W. 
Siemens,  D.C.L.,  F.R.S.,  is  the  President.  Mr. 
F.  J.  Bramwell,  C.E.,  F.R.8.,  delivered  a 
lecture  on  "  Prime  Movers,"  and  Mr.  Hackney, 
B.  8c.,  read  a  paper  "On  Furnaces."  Are- 
port  of  these  papers  we  shall  probably  give 
next  week.  Mr.  Preece  then  brought  the  con- 
ference to  a  close  with  an  interesting  paper  on 
the 

Kleotrio  Telegraph. 

In  commencing  this,  the  concluding  lecture 
of  the  section,  Mr.  Preece  said  that  tele- 
graphy is  the  art  of  conveying  the  first  ele- 
ments of  written  language  to  distances  beyond 
the  reach  of  the  ear  or  the  eye.  When  elec- 
tricity is  used  for  these  purposes  we  have  the 
electric  telegraph,  of  which  there  are  seveial 
different  systems.  The  lecturer  said  he  pro- 
posed to  snow  the  audience  how  these  systems 
had  developed  from  the  first  incipient  idea  of 
telegraphy  to  the  present  almost  complete 
form  of  precision  and  speed  by  stages  of  growth 
displayed  in  the  noble  collection  of  instru- 
ments that  had  been  brought  together.  The 
invention  cannot  be  claimed  by  any  one  person, 
as  so  many  have  aided  in  improving  the  methods 
of  its  use.  Voltaic  electricity  dates  from  1800, 
when  its  discovery  was  made  by  Volta.  In  the 
same  year  Nicholson  and  Carlisle  discovered 
the  mode  of  effecting  the  decomposition  of 
water  by  the  electric  current,  ard  in  less  than 
nine  years  the  combination  of  the  two  ideas  led 
to  the  electric  telegraph.  In  1809  Professor 
Sdmmering,  of  Gottenheim,  constructed  an 
apparatus  in  which  wires  were  connected  to  a 
voltaic  pile,  and  caused  oxygen  and  hydrogen, 
the  component  gases  of  water,  to  be  evolved 
from  two  distant  points,  and  added  an  electric 
alarm  to  attract  the  attention  of  the  operator. 
A  few  years  afterwards  Baron  Schilling  deve- 
loped a  form  of  instrument  whose  action 
was  based,  not  upon  the  decomposition  of 
water,  but  upon  the  deflection  of  a  needle, 
this  was  first  used  in  1830,  and  in  1833  Gauss 
and  Weber,  of  Gottingon,  stretched  a  piece  of 
wire  between  the  Academy  and  the  Observatory 
in  that  town,  which  was  used  for  conveying 
signals.  Mr.  W.  Fothergill  Cooke  heard  a 
lecture  on  this  subject  at  Heidelberg,  and  in 
association  with  Mr.  (afterwards  Sir)  Charles 
Wheats  tone  he  formed  a  more  complete  ap- 
paratus (the  original  specimen  of  which  was 
shown  on  the  table),  which  had  five  needles, 
and  required  five  wires  to  be  laid  before  a 
message  could  be  transmitted  by  it  A  very 
short  experience  showed  that  all  the  letters  could 
be  passed  by  signals  upon  four  needles,  and  in 
1844  four-needle  telegraphs  were  practically 
usetl.  Soon  afterwards  two  brothers  at  distant 
stations  discovered  that  by  using  two  needles, 
both  at  the  same  time,  they  were  able  to  arrange 
signals  by  which  they  could  converse  with  one 
another.  This  was  mentioned,  by  one  of  the 
brothers,  to  Mr.  Cooke,  and  he  designed  two 
two-needle  instruments,  used  between  P»d- 
dington  and  Slough  Stations,  and  one  of 
which  (on  the  table  before  the  lecturer)  has 
on  it  a  plate  recording  that,  in  1845,  the  year 
of  its  adoption,  it  was  instrumental  in  sending 
the  message  to  Paddington  on  the  receipt  of 
which  Tawell,  tho  murderer,  was  apprehended 
as  he  arrived  by  the  train.  The  instrument 
had  no  sign  for  the  letter  "  q,"  and  as  the 
message  was  spelt  out,  the  tole?rttPn  c* 
wondered  who  or  what  a  "Kwaker"  was. 
The  first  two-needle  was  a  heavy  and  cum- 
brous instrument,  but  in  a  somewhat  lighter 
form  it  was  and  still  is  a  great  deal  used  in 
railway  systems.  It  was  then  thought  that  a 
a  message  could  be  sent  on  two  needles  it 
might  be  possible  to  transmit  it  through  one, 
and  at  length  a  single-needle  instrument 
was  devised.  One  of  the  earlier  forms  of 
this  instrument  was  now  in  use  at  the 
very  smallest  postal  telegraph  offices— the 
extreme  simplicity  of  the  instrument  and 
the  ease  with  which  its  use  could  be 
attained  rendering  it  very  useful  in  P1*068 
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where  the  apparatus  was  to  be  worked  by 
clerks  having  Blight  knowledge  of  telegraphy 
and  corresponding  pay.  But  speed  in  trans- 
mission became  a  more  essential  element.  The 
first  instruments  were  irade  with  large  gal- 
vanometers and  ooils  of  great  length,  and  their 
action  was  necessarily  sluggish,  besides  which 
the  reading  apparatus  was  too  cumbrous.  Mr. 
Holmes  reduced  the  size  of  this  greatly,  in- 
troducing a  diamond-shaped  needle ;  the  dia- 
meter of  this  feature  is  now  made  very  slender, 
and  can  be  moved  so  rapidly  that  its  motion 
cannot  be  followed  by  the  human  eye.  All 
the  instruments  he  had  described  were  trans- 
itory in  operation ;  the  signals  sent  through 
them  could  only  be  read  as  they  passed.  Mr. 
Morse,  in  America,  conceived  the  idea,  in  1887, 
of  recording  the  movements  by  marks  on  strips 
of  paper.  A  code  was  arranged  in  which  every 
word  was  represented  by  a  number,  these 
numbers  being  embossed  in  dots  on  the  paper. 
The  first  message  thus  sent  was  "  216  .  86  . 
3 .  58"  (successful  experiment  with  telegraph). 
But  it  was  found  very  tedious  to  read  the  em- 
bossed dots  and  lines  on  the  paper,  and, 
besides  this,  the  method  required  a  certain 
amount  of  force  to  be  exerted  by  the  instru- 
ment. The  Morse  instrument  was  developed 
into  the  Siemens  direct  indicator.  Bain's 
chemical  recording  instrument  was  the  next 
step ;  this  acted  on  the  principle  of  the  decom- 
position of  water,  tho  passage  of  the  current 
producing  a  mark  on  a  specially-prepared 
strip  of  paper.  This  had  the  special  merit  of 
being  quite  independent  of  electric  magnetism, 
which  implied  a  certain  amount  of  inertia,  and 
it  is  probable  that,  under  the  necessity  for 
greater  speed,  Bain's  recorder,  which  had  a 
fitful  existence  in  1854-6,  will  again  be 
brought  into  extensive  use.  In  ail  these 
systems  skilled  labour  was  required  to  manipu- 
late and  read  the  instruments ;  indeed, 
a  clerk  had  to  spend  many  months  in 
acquiring  a  knowledge  of  the  Morse  system— so 
that  as  the  telegraph  system  developed  it  was 
felt  that  what  was  needed  was  some  method  of 
rendering  the  alphabet  visible.  An  attempt 
to  meet  the  requirements  had  been  'made  by 
Professor  Ronalds  in  1816,  and  in  1841  Messrs. 
Cooke  and  "Wheatetone  directed  their  attention 
to  the  problem,  and  produced  an  A,  B,  C  in- 
strument, in  which  a  dial  was  shown,  having 
the  alphabet  upon  it,  and  the  indicator  could 
be  made  to  hesitate  at  the  several  letters 
forming  the  message.  A  second  form  of  this 
dial  had  am  opening  upon  it  at  which  the 
letters  appeared  as  they  revolved  upon  a  plate. 
Messrs.  Siemens  used  this  system  in  1846,  in 
Prussia,  and  a  modification  of  the  same  appa- 
ratus was  now  in  use  in  England,  than  which  a 
more  exact  or  simple  system  could  not  be  con- 
ceived. An  instance  had  come  under  his  notice 
in  which  an  old  lady,  70  years  of  age,  learnt  to 
use  it  with  scarcely  any  instruction.  This  had 
led  to  the  extensive  adoption  of  this  A,  B,  C  in- 
stallment by  private  persons  wishing  to  com- 
municate between  several  parte  of  workS,  &c. 
It  was  rather  slow  in  operation,  and  was 
thereby  unfitted  for  ordinary  national  commer- 
cial purposes.  The  A,  B,  C  instrument  led  to  the 
suggestion  of  one  that  would  produce  a  message 
in  ordinary  printing  letters,  and  the  first  form  of 
*&ch  an  apparatus  was  made  by  Vaile,  in  Ame- 
rica, and  was  being  exhibited  at  Philadelphia. 
In  1811  Wheatetone  produced  a  type-printing 
instrument  which  was  not  practically  adopted, 
*nd  the  apparatus  which  had  proved  itself 
the  "survivor  of  the  fittest "  of  the  many  in- 
ventions was  Hughea'a  type-printer,  still  in 
uw.  Another  system  of  telegraph  was  that 
depending  upon  acoustics,  thus  appealing  to 
«e  ear.  This  could  either  be  done  by  long 
*&d  short  sounds,  as  in  the  Morse  sounder,  or 
**ud  be  indicated  by  signals  or  bells  of  dif- 
ferent pitch  of  note  as  in  the  SteinheiL  This 
9«tem  was  brought  to  practical  use  by  Sir 
Charies  and  his  brother,  Mr.  Edwin  Bright,  and 
»•*  employed  by  the  Magnetic  Telegraph 
j^npany,  and  now  by  the  Posfc-offloe  authori- 
The  great  defect  in  it  is,  that  the  parts 
**•  ao  complicated.  The  rate  at  which  mes- 
•ageg  can  pass  through  the  instrument  depends 
"Poa  the  speed  with  which  the  operator  can 
the  key,  and  the  practical  difficulty  is  that 
aoman  nature  will  tire.  A  clerk  who  begins 
,<nA\Qg  40  words  a  minute  gradually 
to  35,  and  then  to  30,  his  pace 


gradually  getting  slower  during  the  day. 
Morse  invented  an  automatic  type  apparatus, 
and  in  1846  Bain  conceived  the  idea  of  punch- 
ing a  broad  strip  of  paper  with  dots  and 
dashes,  and  then  passing  it  under  the  instru- 
ment. The  experiment  was  perfectly  success- 
ful, and  the  speed  attained  by  it  astonishing. 
As  messages  could  thus  be  sent  quite  as  fast 
as  needed,  the  Bain  instrument  fell  into  dis- 
use, but  at  the  present  day  so  great  is  the 
demand  for  increased  speed  that  all  electricians 
are  turning  attention  to  the  subject.  Other 
forms  of  automatic  apparatus  are  to  be 
seen  in  the  Loan  Collection,  including  one  of 
Siemens,  whioh  has  keys  somewhat  like  those 
of  an  accordion.  The  rate  is  not  so  rapid  as 
that  of  the  apparatus  just,  described  (Bain's), 
but  where  great  accuracy  is  required,  as  in  sub- 
marine cables,  the  instrument  is  likely  to 
receive  great  attention.  For  submarine  tele- 
graphy it  had  been  proved  that  messages 
must  be  transmitted  more  slowly,  and  the 
currents  must  have  much  less  strength.  An 
instrument  had  been  devised  by  Sir  Wm. 
Thomson,  whioh  it  was  to  be  regretted  was 
not  represented  in  the  exhibition.  In  this  the 
indicator  is  a  spot  of  light,  the  needle  a 
mirror  only  weighing  a  quarter  of  a  grain,  and 
on  a  thin  strip  of  paper  is  spurted,  by  electrical 
repulsion,  a  thin  line  of  ink.  It  would  thus 
be  seen  that  in  England  there  were.fi  ve  systems 
at  work  at  the  present  time : — 1.  The  A,  B,  C 
system  used  in  small  post-offices,  where  skilled 
labour  could  not  be  employed  on  account  of 
the  expense,  some  transmitting  as  few  as  one 
message  a  week ;  also  used  by  private  persons 
and  firms  of  business.  2.  As  business  in- 
creased and  post-offices  became  more  important, 
a  single  needle  instrument  was  introduced. 
This  had  two  advantages,  that  the  labour  was 
not  needed  to  be  highly  skilled,  and  several 
could  be  used  on  the  same  circuit.  3.  The 
next  step  was  the  Morse  acoustic  system,  which 
was  being  replaced  by  its  modification,  the 
"pony  sounder."  It  was  the  most  accurate 
instrument  yet  invented,  the  action  of  the 
transmitting  clerk  being  checked  as  he  works  by 
hia  ear.  4.  Wheatstone's  automatic  apparatus, 
which  recorded  messages  at  a  very  rapid  rate ; 
and  5,  in  very  important  circuits  as  those  be- 
tween London  and  Glasgow,  Bain's  ohemical 
recording  instrument  was  brought  into  use. 
The  question  naturally  arose,  to  whom  ought 
we  to  ascribe  the  merits  of  the  successive  im- 
provements and  practical  developments  of  this 
invention  ?  Is  it  due  to  the  philosopher  who 
suggests  some  misty  project  to  be  turned  to 
account  in  the  future  r  Is  it  deserved  by  the 
engineer  who  turns  the  suggestion  to  practical 
account  and  makes  the  dream  a  reality  ?  Or  is 
it  to  be  attributed  to  the  financier  who  risks 
his  capital  upon  the  skill  of  the  engineer  and 
the  philosopher  P  He  thought  all  three  were 
entitled  to  honours.  It  might  be  asked 
further,  if  the  past  showed  so  much  indication 
of  improvement,  was  that  progress  still  in 
force,  or  had  the  utmost  perfection  been 
attained  ?  He  was  quite  sure  it  had  not  been 
reached.  They  were  still,  he  believed,  in  the 
infancy  of  the  telegraphic  system.  Scarcely  a 
day  passed  by  without  showing  them  some 
defect  in  working,  some  room  for  improvement, 
and  he  believed  the  Post-office  authorities  would 
be  able  to  give  not  only  greater  speed  in  trans- 
mission, but,  what  the  public  wanted  still  more, 
cheaper  telegraphy. 


ON  JUST  INTONATION. 

Four  last  week's  impression  we  gave  a 
brief  report  of  the  papers  upon  musical 
instruments  read  at  the  Conference  at  South 
Kensington  on  May  19th :  we  are  now  enabled 
to  give  the  remarks  of  Dr.  Stone  more  in  detail, 
together  with  an  illustrated  description  of  the 
new  fingerboard  of  Mr.  Colin  Brown,  the 
Euing  lecturer  on  music  at  the  Andersonian 
University,  Glasgow. 

Dr.  Stone,  in  commencing  his  remarks  at  the 
Conference  of  the  19th  of  May,  admitted  the 
magnitude  of  the  subject,  and  the  considerable 
difference  of  opinion  which  existed  upon  it. 
He  quoted,  on  one  aide,  from  Colonel  Perronet 
Thompson: — "The  temptation  to  the  old' 
systematical  teaching  to  play  out  of  tune  was, 
that  performers  might  play  with  perfect  free- 
dom m  all  keys,  by  playing  in  none.  Hence 


rivalry  in  magnitude  of  organs  and  sleight  of 
hand  and  foot  to  conceal.  But  a  reaction  in 
setting  in,  and  the  world  is  finding  out  that 
music  is  not  in  noise,  but  in  concord  of  sweet 
sounds. " 

On  the  other  side,  Dr.  Stainer,  one  of  tho 
most  recent  and  competent  writers  on  harmony, 
in  advocating  the  use  of  the  tempered  scale, 
says: — "When  musical  mathematicians  shall 
have  agreed  among  themselves  upon  the  exact 
number  of  divisions  necessary  in  the  octave  ; 
when  mechanists  shall  have  constructed  instru- 
ments upon  whioh  the  new  scale  can  be  played ; 
when  practical  musicians  shall  have  framed  a 
new  notation,  whicb  shall  point  out  to  the  per- 
former the  ratio  of  the  note  he  is  to  sound  to 
the  generation ;  when  genius  shall  have  used 
all  thia  new  material  to  the  glory  of  art— then 
it  will  be  time  enough  to  found  a  new  theory 
of  harmony  on  a  mathematical  basis. " 

Dr.  Stone  demurred  to  this  summary  treat- 
ment— this  postponement  to  the  Greek  Kalends 
of  possible  advance  in  science ;  the  more  ao  as 
the  discrepancy  of  theacale  which  causes  thediifi- 
culty  lies  in  nature  itself.  He  quoted  from  Mr. 
A.  J.  Ellis's  recent  translation  of  Prof.  Helni- 
holte's  work  on  "  Sensations  of  Tone"  a  passage 
which  states  the  facta  clearly  and  concisely .- — 
"  It  is  impossible  to  form  octaves  by  just  fifths  or 
just  thirds,  or  both  combined,  or  to  form  just 
thirds  by  just  fifths,  because  it  is  impossible, 
by  multiplying  any  one  of  the  numbers  f  or  * 
or  2  each  by  itself,  or  one  by  the  other,  any 
number  of  times,  to  produce  the  same  result -as 
by  multiplying  any  other  one  of  these  numbers 
by  itself  any  number  of  times. 

As  well,  therefore,  might  the  surveyor  or 
engineer  say,  "  when  mathematicians  shall 
have  agreed  upon  the  commons urab^lity  of 
the  diameter  and  circumference;  when  practical 
computers  shall  have  framed  a  short  formula 
for  the  circular  measure  of  an  angle ;  then  it 
will  be  time  enough  to  use  trigonometry  in 
geodesy,  mensuration,  and  navigation.  Tho 
time  for  all  attempts  at  the  perfecting  of  art 
and  science  is  now,  and  not  hereafter." 

Dr.  Stone  then  stated  that,  among  the  in- 
numerable means  proposed  for  evading  the 
inherent  error  of  the  scale,  he  should  mainly 
comment  on  three — the  old  unequal  tempera- 
ment, the  modern  equal  temperament,  and 
the  true  system  in  evolving  new  or  increased 
mechanism.  In  the  latter  category  the  Loan 
Exhibition  possessed  an  all  but  complete 
collection,  deserving  of  the  closest  study  by 
every  one  interested  in  acoustics. 

The  old  unequal  temperament  aimed  at 
retaining  accurate  tuning  for  the  keys  most 
frequently  in  use.  and  threw  the  error  into 
others  less  needed,  which  were  therefore 
termed  "  wolves."  There  was  a  second  con- 
dition involved,  that  the  player  should  limit 
himself  to  the  prescribed  circle,  and  never 
modulate  into  Afe  or  Bg.  This  system  had  the 
advantage  of  retaining  the  true  major  third 
unaltered ;  but  since  the  works  of  Mozart  and 
Beethoven — the  apostles,  as  it  were,  of  equal 
temperament — it  was  hardly  sufficient  for  the 
requirements  of  composers. 

The  equal  temperament  distributed  the 
error  equally  over  all  keys,  tuning  the  fifths 
a  little  fiat,  and  the  thirds  considerably  sharp. 
Helmholts  had  pointed  out  that  the  latter  was 
far  the  more  important  error.  His  remark  was 
illustrated  by  playing  the  common  chord  on 
Gueroulfs  harmonium  with  a  true  and  false 
third.  The  different  effect  was  audible  to  all 
present,  and  showed  that  this  controversy  is 
not,  as  some  had  affirmed,  a  mere  trifle,  exag- 
gerated by  over-eensrrivenesB  of  ears. 

The  efforts  at  true  tuning  by  increased 
mechanism  had  been  almost  numberless.  They 
had  taken  two  main  directions :  the  first,  by 
adding  extra  digitals  to  the  keyboard;  the 
second,  by  "  combination  stops,"  whioh  drew 
the  proper  series  of  pipes  or  vibrators,  accord- 
ing to  the  key  used.  The  latter  method  was 
adopted  by  Mr.  Ellis ;  and  Dr.  Stone,  though 
regretting  that  he  was  unable  to  show  his 
instrument,  noted  that  it  differed  in  no  ex- 
ternal appearance  from  an  ordinary  har- 
monium, having  a  single  keyboard  and  stops, 
although  these  had  an  altered  function.  The 
objection  to  suoh  a  plan  was  the  impossibility, 
in  playing,  of  removing  a  hand  from  the  key- 
board at  the  exact  point  of  modulation— or,  in 
axtempsriaing,  of  knowing  precisely  whither 
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tbo  player's  imagination  might  direct  him. 
Dr.  Stone,  however,  thought  so  well  of  the 
plan  that  ho  hod  offored,  though  unsuccess- 
fully,  to  purchase  the  instrument  with  a  view 
to  exhibition.  The  system  of  extra  digitals 
and  modified  keyboards,  now  first  completely 
illustrated,  comprehended  the  original  instru- 
ment of  Perron et  Thompson,  Mr.  Bosan- 
quet's  generalised  keyboard,  Gueroult'B  form 
of  Helmholtz's  instrument,  and  the  recently 
patented  "natural  fingerboard  with  perfect 
intonation"  of  Mr.  Colin  Brown,  Euing 
lecturer  on  music  at  the  Andersonian  Univer- 
sity, Glasgow. 

The  Enharmonic  Organ  of  Col.  Perronet 
Thompson,  originally  shown  in  the  Inter- 
national Exhibition  of  1851,  but  constructed  in 
part  many  years  previously,  ia  furnished  with 
three  keyboards,  the  lowest  founded  on  the 
koy  of  C,  the  middle  on  that  of  E,  the  upper- 
most on  D.  Besides  the  usual  long  and  short 
keys,  coloured  white,  black,  and  red,  there  are 
also  others  of  new  forms,  termed  respectively, 
"Quarrills,"  "  Flutals."  and  "  Buttons."  The 
total  number  of  digitals  is  about  24  for  each 
octave,  on  each  keyboard.  It  is  difficult  from 
the  inventor's  description  to  make  out  how  far 
these  aro  all  in  use.  The  sounds  produced  are, 
however,  40  to  the  octave,  and  correct  intona- 
tion can  be  obtained  "  in  21  keys  (with  minor 
to  each  ho  far  as  not  demanding  more  than 
five  flats.)"  It  has  a  means  of  correction  for 
changes  of  temperature ;  and  the  digitals  are 
serrated,  or  otherwise  marked  for  the  sense  of 
touch,  so  as  to  facilitate  its  ac«iui:emjntby  the 
blind. 

Mr.  Bosanquet's  and  Mr.  Colin  Brown's  instru- 
ment aim  at  more  perfect  reconstruction  than 
did  Col.  Thompson,  for  the  keyboards  of  both 
are  rendered  similar  for  all  keys.  Mr. 
Bosanquet  uses  the  cyclical  system  of  53 
sounds.  (It  was  minutely  explained  by  himself), 
Mr.  Colin  Brown  arranges  the  keys  in  parallel 
lines  from  front  to  back  of  the  keyboard,  and 
at  right  angles  to  the  scales  in  each  key, 
which  run  in  a  straight  line  between  each  key- 
note as  indicated — e.g.,  C  2-3-4-5-6-7  C. 

In  every  case  the  l3t,  2nd,  4th,  and  5th  of 
tho  key  are  white  digitals,  the  3rd,  6th,  and 
7th  coloured.  The  mathematical  relations  of 
the  tuning  are,  from  1st  to  2nd,  8-9.  2nd  to 
3rd.  9-10.  3rd  to  4th,  15-16.  4th  to  5th,  8-9. 
6th  to  6th,  9.10,  6th  to  7th,  8-9.  7th  to  8th, 
15-16-  Looking  across  the  fingerboard  from 
front  to  back,  the  tuning  is  :  from  the  end  of 
every  white  digital  to  the  end  of  every  coloured 
in  line,  the  chromatic  semitone  of  128  to  135  is 
found,  and  from  the  end  of  every  coloured 
digital,  to  the  end  of  every  white  above  in 
direct  line,  the  comma  of  80  to  81  is  found. 

From  the  flat  note,  say  Ek  to  the  sharp,  say 
Dt  in  tho  key  of  E,  at  the  distance  of  eight 
removes  inclusive,  the  schisma  of  32,768  to 
32,805  is  found,  and  the  same  difference  appcare 
between  the  sharp  and  flat  note  in  every  posi- 
tion. The  7th  of  every  scale  represents  the 
sharp  note  in  its  own  key,  and  tho  borrowed 
aharp  in  every  other.  Thus  the  7th  in  the  key 
of  G  is  Ft  in  the  key  of  C,  and  in  the  same 
manner  the  4th  of  the  scale  represents  the  flat 
note  in  its  own  key,  and  the  borrowed  flat  in 
every  other — thus,  the  4th  tone  in  the  key  of 
F  is  the  flat  seventh  in  the  key  of  C — and  so 
on  through  every  chromatic  tone.  The  round 
black  digital  to  the  left  of  the  6th  of  each 
scale  is  the  sharpened  7th  or  leading  tone  in 
the  relative  minor  scale,  and  the  same  digital 
two  removes  lower  to  the  left,  say  B&  to  C,  giveB 
the  sharpened  6th  in  C — thus  completing  and 
perfecting  the  modern  minor  scale.  The  same 
round  digital  two  removes  higher  to  the  right, 
say  from  C  to  D,  gives  the  true  chromatic 
128  to  135  to  A  or  AS  and  the  true  diatonic 
semitone  15  to  16  to  B  in  the  key  of  C. 

This  round  digital  is  tuned  a  true  diatonic 
semitone  15  to  16  to  the  6th  of  the  scalei  n 
each  key,  and  forms  the  difference  of  25  to  24 
to  the  5th  of  the  scale  which  immediately  pre- 
cedes it.  These  intervals  8  to  9.  9  to  10. 15  to 
16.  24  to  25.  80  to  81. 128  to  135,  and  32,768 
to  32,805  form  all  the  musical  and  mathe- 
matical relations  that 'can  be  found  in  the 
aeries  of  scales.  They  all  appear  in  their  own 
places  when  the  instrument  is  tuned  through- 
out by  perfect  5ths  of  2  to  3,  the  different  series 
of  notes  being  contacted  by  three  perfect 


thirds  of  4  to  5.  The  tuning  is  remarkably 
easy,  and  as  perfect  as  it  is  simple. 

Gueroult's  mo  Jifioation  of  Helmholtz's  system 
has  a  double  but  narrow  pair  of  keyboards,  the 
upper  notes  being  slightly  raised  above  the 
lower,  so  as  still  to  be  within  the  reach  of  the 
hand ;  a  chord  can  thus  be  taken  partly  from 
one  row  of  vibrators,  and  partly  from  another. 
The  two  keyboards  are  tuned,  each  to  true 
fifths,  but  the  hindmost  is  tuned  a  comma 
lower  than  the  front  manual,  which  is  at  the 
normal  diapason.  If,  therefore,  the  common 
chord  of  C  be  taken  with  the  two  extreme 
notes  on  the  front  and  the  middle,  E,  on  the 
back  register,  it  is  exactly  true  according  to 


theory.  The  black  keys  on  each  keyboard  re- 
present both  a  flat  and  a  sharp,  but  not  of  the 
same  series.  Thus  on  the  front  keyboard  the 
Eh  represents  the  Dt  of  the  back.  Considered 
as  flats,  the  black  keys  of  the  second  keyboard 
represent  the  sharps  of  a  third  register,  which 
would  be  tuned  a  comma  lower  than  the  second. 
In  thus  blending  the  flat  of  one  rank  with  the 
sharp  of  the  other,  the  only  error  involved  is 
846 

that  of  an  interval     -,  which  lies  on  the  very 
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border  line  of  audibility.  The  difference  pro- 
duced by  correct  thirds  and  sixths  on  this 
simple  instrument  was  audible  to  the  whole 
meeting  ;  nor  is  the  increased  complication  of 
fingering  sufficient  to  cause  mechanical  diffi- 
culty in  playing. 

(To  be  continued.) 


BACK  REST  FOR  INVALIDS. 

A USEFUL  form  of  back-rest  for  invalids,  a 
great  improvement  on  the  appliances  at 
present  in  use  in  hospitals,  has  been  patented 
recently  by  M.  Maitrot,  of  Bue  de  Trevise, 
Paris.  The  annexed  diagram,  which  is  a  side 
view  of  the  framework,  will  sufficiently  explain 


the  construction  of  the  rest,  which  is  specially 
intended  to  afford  relief  to  those  who  are 
obliged  to  remain  in  bed,  or  to  maintain  a 
recumbent  position  for  months  together.  The 
framework  shown  may  be  covered  with  any 
suitable  material,  and  folded  in  any  of  the 
styles  usually  employed  for  the  purpose.  To 
the  front  of  the  frame,  D,  are  hinged  two 
moveable  arms,  A,  which  arc  joined  by  a  cross 
piece,  T,  serving  as  rests  for  the  arms  of  the 
invalids,  or  the  piece,  T,  may  be  replaced  by 
a  board  forming  a  table,  on  which  articles  of 
food  or  materials  for  writing  may  be  placed. 


Behind  the  frame  is  a  trestle,  with  jointed 
connecting  pieces  and  a  stop  at  the  top,  by 
means  of  which  any  required  degree  of  inch- 
nation  can  be  given  to  the  rest,  D.  For  bed- 
of  a  special  shape,  the  stop  frame,  C,  should 
be  made  to  follow  the  shape  of  the  headboard 
of  the  bed.  When  in  use  the  rest  is  placed 
behind  the  invalid,  so  as  to  support  him  in  a 
vertical  position,  sitting  up  in  bed,  or  incliaed 
backwards  as  may  be  desired. 


PATTERN-MAKING.— II. 

Br  Joshua  Boss.* 

OF  the  different  kinds  of  wood  serviceable  to  the 
pattern-maker,  pine  is,  for  many  reawn«, 
usunlly  employed.  It  should  be  of  the  best  quality, 
straight-grained,  and  free  from  knots ;  it  it  then 
easy  to  work  in  any  direction ,  possessing  at  the  same 
time  sufficient  strength  for  all  but  the  most  delicate 
kinds  of  work,  and  having  besides  the  i|ualityof 
cheapness  to  recommend  it.  Care  taken  in  it- 
selection  at  the  lumberyard  will  be  amply  repaid  ia 
tho  workshop.  When  it  is  straight-grained,  the 
marks  left  by  the  saw  will  show  an  even  roughness 
throughout  the  whole  length  of  the  plank ;  and  th« 
rougher  the  nppearance,  the  softer  the  plank.  That 
which  is  sawn  comparatively  smooth  will  be  fonn<i 
hard  and  troublesome  to  work.  If  the  plank  h&i  an 
uneven  appearance — that  is  to  say,  if  it  ia  rough  in 
some  parts  and  smooth  in  others — the  grain  is  crooked. 
Such  timber  is  known  to  the  trade  as  catfaced.  In 
planing  it  the  grain  tears  up,  and  a  nice  smooth 
surface  cannot  be  obtained.  Before  purchasing 
timber,  it  is  well  to  note  what  convenience  tho  yard 
possesses  for  storing.  Lumber  on  the  pile,  thongh 
it  bo  out  in  all  weathers,  does  not  deteriorate,  bot 
becomes  seasoned  ;  nevertheless  its  value  is  much 
increased  if  it  has  an  extemporised  roof  to  protect 
it  from  the  sun  and  rain  :  but  as  it  ia  not  convenient 
to  visit  the  pile  for  every  customer,  quantities  are 
usually  taken  down  to  await  sale,  and  for  such  a 
shelter  must  be  provided,  otherwise  it  will  be  impo»- 
sible  to  insnre  that  the  lumber  is  dry,  sound,  and  fit 
for  pattern- making,  it  being  obvious  that  the  fore- 
going remarks  on  the  storage  of  lumber  apply  to  all 
woods. 

The  superiority  of  pine  for  pattern- making  is  not, 
however,  maintained  when  we  come  to  fine  delicate 
patterns,  or  patterns  requiring  great  durability 
When  patterns  for  fine  work,  from  which  a  great 
many  castings  are  to  be  made,  are  required,  a  lint 
pattern  wherefrom  to  cast  an  iron  pattern  is  impro- 
vised, because,  if  pine  were  employed,  it  would  not 
only  become  rapidly  worn  out,  but  would  aoon  warp 
aud  become  useless.  It  is  true  that  a  fine  pattern 
will  straighten  more  easily  than  one  made  of  a  hard 
wood  ;  bat  its  sphere  of  usefulness  in  fine  patterns 
ia,  for  the  above  reasons,  somewhat  limited.  Iron 
patterns  are  vory  desirable  on  account  of  their  dora- 
bility,  and  because  they  leave  the  sand  easily  and 
cleanly,  and  because  they  not  only  do  not  warp  bat 
are  also  less  liable  than  wooden  ones  to  give  way  to 
the  sand  while  the  latter  is  being  rammed  around 
them  by  the  moulder,  a  defect  that  to  often  expe- 
rienced with  light  patterns,  especially  if  they  are 
made  of  pine.  Iron  patterns,  however,  aro  expen- 
sive things  to  make,  and  therefore  it  is  that  m»»»- 
gany  is  extensively  employed  for  fine  or  durable 
pattern  work.  Other  woods  are  sometimes  employed, 
because  they  stand  the  rough  usage  of  the  moulding 
shop  better  and  retain  the  sharp  corners,  which,  u 
pine  be  used,  in  time  become  rounded, impairing  the 
appearance  of  the  casting.  Mahogany  to  not  liable 
to  warp,  nor  subject  to  decay :  and  it  to  exo*cd,np£ 
durable,  and  is  for  these  reasons  the  most  desirable 
of  all  woods  employed  in  pattern-making,  providing 
that  first  cost  is  not  a  primary  consideration.  There 
are  various  kinds  of  this  beautiful  wood,  that  known 
as  South  American  mahogany  being  chiefly  used  for 
patterns.  ,  . 

Next  to  mahogany  wo  may  rank  cherry,  which  i* 
a  very  durable  wood,  but  more  liable  to  twi'i 
than  is  mahogany,  and  it  to  a  littlo  more  har>h  W 
the  tool  edge.  If,  however,  it  to  stored  in  the  work- 
shop for  a  length  of  time  before  being  used,  rolia"'^ 
patterns  may  be  made  from  it.  In  addition  to  these 
woods,  walnut,  beech,  and  teak  are  noraetiaic 
employed  in  pattern-making.  . 

The  one  property  in  all  timber  to  be  cpeciai  y 
guarded  against  is  its  tendency  to  warp,  JjfP 
expand,  and  contract,  according  to  the  amount  o 
humidity  in  the  atmosphere.    Under  ordinary  condi- 
tions we  shnll  be  right  in  supposing  a  raois '"T* 
be  constantly  given  off  from  all  tho  exposed  surra 
of  timber  ;  therefore  planks  stored  in  the  shop ^oai' 
be  placed  in  a  rack  so  contrived  that  they  do  i - 
touch  one  another,  so  that  the  air  m»y 
between  the  planks,  and  dry  all  surfaces 
alike  as  possible.    If  a  plank  newly  planed  be  ]P  • 
on  the  bench  on  its  flat  side,  the  moisture  w^' 
given  off  freely  from  the  upper  surface,  but  wi  . 
the  under  surface,  be  confined  between  the  <£, 
and  the  plank :  the  result  being  that  a  plank,  J"**^ 
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straight  and  left  lying  as  desoribed,  will  be  found, 
even  in  an  hoar,  to  be  curved,  from  the  contraction 
of  the  upper  surface  due  to  its  extra  exposure  ;  and 
therefore  it  is  that  lumber  newly  planed  should  be 
stored  on  end  or  placed  on  edge.  Lumber  expands 
and  contracts  with  considerable  force  across  the 
grain ;  hence  if  a  piece,  even  of  a  dry  plank,  be 
rigidly  held  and  confined  at  the  edges,  it  will  shrink 
and  rend  in  twain,  often  with  a  loud  report.  There 
is  no  appreciable  alteration  lengthwise  in  timber  from 
the  above  causes ;  and4if  two  pieces  be  glued  toge- 
ther so  that  the  grain  of  one  crosses  that  of  the 
other,  they  can  never  be  safely  relied  upon  to  hold. 
Hence  they  had  better  be  screwed  so  that  there  will 
be  a  little  liberty  for  tho  operation  or  play  of  the 
above  forces,  while  the  screws  retain  their  hold. 
The  shrinkage,  expansion,  and  warping  of  timber 
may  jierhaps  be  better  understood  by  considering 
as  follows :  The  pores  of  wood  run  lengthwise,  or 
with  its  grain,  and  hence  the  moisture  contained  in 
these  passes  off  more  readily  endwise  or  from  any 
surface  on  which  the  pores  terminate.  Then  again 
the  wood  shrinks  precisely  in  proportion  in  which 
the  moisture  leaves  it ;  and  if  we  have  full  know- 
ledge of  the  direction  of  tho  grain,  and  of  the  posi- 
tion in  which  a  piece  of  timber  stands  or  lies,  we 
can  (all  other  things  being  equal,  that  is  to  say, 
supposing  there  to  be  no  artificial  beat  or  other  dis- 
turbing cause  operating  on  one  more  than  on  another 
side  of  it)  predicate  in  what  direction  it  will  warp. 
Thus,  let  A,  Fig.  1,  be  a  piece  of  timber  having  the 
direction  of  its  grain  ns  denoted  by  the  lines  ;  then 
ita  surface,  B  B,  which  has  the  grain  and  pores 
terminating  upon  it,  would  allow  free  exit  of  the 
moisture,  and  that  face  would  dry  first  (especially  if 
it  lay  uppermost)  and  would  contract  the  most,  so 
that' after  a  time  tho  shape  of  the  piece  would  be 
enrred,  as  shown  in  Fig.  2.  Now  if  it  had  been 
placed  to  lie  with  the  face,  C,  uppermost,  the  warp- 
ing would  have  been  much  less,  because  the  extra 
poro-ity  of  the  face.  B  B,  would  have  been  counter- 
acted by  the  lack  of  circulation  of  air.  If.  on  the 
other  band,  it  was  placed  endwise,  the  warping, 
though  it  would  have  taken  place,  would  have  been 
appreciably  less.  It  mnst  not  bo  supposed  that 
thoroughly  seasoning  the  timber  will  remove  the 
teadency  to  warp,  for  timber,  however  long  and 
carefully  it  ho3  been  dried  or  seasoned,  undergoes 
considerable  transformation  of  shape  so  soon  as 
much  of  its  outer  surface  is  removed,  making  it 
appear  that  the  seasoning  or  drying  process  takes 
mainly  at  and  near  the  outer  surfaces,  and  is 
renewed  every  time  an  entirely  new  surface  is  pre- 
sented to  tho  action  of  the  atmosphere.  Thus,  if  we 
take  a  thoroughly  seasoned  piece  of  wood  3in.  square 
and  1ft-  long,  and  cut  it  into  strips  1  in.  square  and 
lft.  long,  the  pieces  will  warp  in  a  day  or  so  ;  and 
if,  after  a  few  days,  we  take  those  inch  strips  and 
cut  them  into  strips  Jin.  square  and  lft.  long,  these 
latter  will  again  warp  ;  and  no  matter  what  pains 
might  be  taken  with  these  lost  strips  to  season  them 
and  let  them  assume  their  new  shape,  were  we  to 
cut  them  into  thin  veneers  the  warping  process 
would  again  set  in.  It  is  well,  therefore,  in  par- 
ticular work,  to  cut  out  roughly  the  various  parts 
of  the  pattern,  bo  that,  while  some  parts  are  being 
operated  upon,  the  others  may  be  assuming  their 
aew  shape,  aad  thus  become  not  so  liable  to  warp 
after  being  worked  up  in  the  pattern. 

Tools,  &c. 

One  of  our  first  requisites  in  the  way  of  tools  and 
uppliances  will  be  a  carpenter's  bench,  which  may 
be  made  as  follows  ■  Three  pieces  of  stuff.  2in.  •  5in. 
and  3ft.  long,  will  serve  for  supports  for  the  top. 
Two  12in.  boards,  12ft.  long  and  lin.  thick,  will  do 
for  the  sides.  Nail  these  side  boards  firmly  to  the 
2in.  x  5in.  cross  pieces,  and  put  on  atop  of  suitable 
material,  and  the  bench  is  ready  for  the  legs.  Now 
take  four  pieces  of  stuff,  2in.  x  5in.,  and  of  the 
requisite  height  for  the  legs,  and  frame  a  piece 
lin.  x  3in.  across  each  pair  of  legs,  about  6in.  from 
the  bottom,  placing  the  legs  at  the  distance  apart 
necessary  for  the  width  of  the  bench.  Then  cut  a 
fork  or  slit  in  the  top  end  of  each  leg,  so  as  to 
«traddle  the  cross  piece  at  tho  ends,  and  put  a  bolt 
SJin.  x  jin.  through  each  leg  and  through  the  side 
boards,  and  the  bench  will  be  complete  ;  and  it  will 
possess  the  advantage  that  it  can  be  taken  down  in 
a  few  minutes,  by  removing  the  bolts  from  the 


sometimes  turn  over.  The  pressure  with  which  the 
blade  is  held  against  the  grindstone  should  be  slight 
at  and  toward  the  finishing  part  of  the  grinding 
process,  so  as  not  to  leave  a  long  ragged  burr  on  the 
end  of  the  blade,  as  is  sure  to  be  the  case  if  much 
pressure  is  applied,  nud  it  will  occur  to  a  slight 
extent  even  with  the  greatest  of  care.  The  blade 
should  not  be  held  still  upon  the  grindstone,  no 
matter  how  true,  flat,  or  smooth  the  latter  may  be  i 
but  it  should  be  moved  back  and  forth  across  the 
width  of  tho  stone,  which  will  not  only  grind  the 
blade  bevel  even  and  level,  but  will  also  tend  to  keep 
the  grindstone  in  good  order. 

If  a  grindstone  is  in  excellent  condition  (that  is, 
true,  flat,  and  level,  or  Blightly  rounding),  as  it 
should  be,  it  tempts  the  workman  to  grind  the  plane 
blade  with  the  stone  running  towards  him,  as  shown 
in  Fig.  4,  for  the  following  reasons  :  If  the  stone,  A, 
travels  in  the  direction  of  the  arrow,  G,  the  plane 
blade,  B,  will  relieve  the  abrasion  of  the  stone  at 
the  cutting  edge  first,  thus  leaving  it  clean  and  with 
no  tendency  to  leave  a  long  ragged  edge ;  but  if  the 
blade  were  held  on  tho  other  side  of  the  stone,  that 
is  to  say,  with  the  stone  running  from  the  operator, 
as  shown  in  Fig.  5,  tho  result  will  be  a  long  ragged 
edge  on  tho  plane  blade,  especially  if  much  pressure 
be  placed  on  the  blade. 


_  he  jack  plane  is  employed  for  rooghing  off  the 
surface  timber ;  the  stock  is  mode  of  beech  and  the 
blade  of  east  steel.  The  blade  nets  most  effectively 
when  it  is  ground  well  away  toward  the  corners,  thus 
producing  a  curved  edge,  as  shown  in  Fig.  3.  When 
the  blade  is  placed  in  the  stock,  nnd  in  position  to  cut 
off  the  largest  amount  of  stuff,  ita  edge  should 
protrude  through  the  fnce  of  tho  stock  about  a  six- 
teenth of  an  inch,  while  the  corners,  A  B,  are  about 
level  with  the  face  of  the  stock.  Tho  bevelled  face 
should  stand  at  abont  an  angle  of  50°  to  the  flat  face. 
In  grinding  it  care  should  be  taken  to  grind  it  as 
lcvi-1  as  possible,  rounding  off  the  corners  as  shown 
above.  The  grindstone  should  bo  kept  true  and 
liberally  supplied  with  water ;  the  straight  fuce 
should  not  be  ground  away,  nor  indeed  touched  upon 
the  stone,  except  to  remove  tho  burr  which  will 


and  it  ouly  requires  to  have  the  wire  edge  or  burr 
removed,  leaving  an  oilstone  polish  all  along  the 
cutting  edge.  The  oilstoning  should  be  performed 
alternately  on  the  flat  and  bevelled  faces,  the  blade 
being  pressed  very  lightly  on  the  oilstone  toward  the 
last  part  of  the  oporation,  so  as  to  leave  as  fine  a 
wire  edge  as  possible.  The  wire  is  the  edge  or  burr 
which  bends  or  turns  over  at  the  extreme  edge  of 
the  tool,  in  consequence  of  that  extreme  edge  giving 
way  to  the  pressure  of  the  abrading  tool,  be  it  a 
grindstone  or  an  oilstone.  This  wire  edge  is 
reduced  to  a  minimum  by  the  oiUtone,  and  is  then 
so  fine  that  it  is  practically  of  but  little  account ;  to 
remove  it,  however,  the  plane  blade  or  iron  may  be 
buffed  backwards  and  forwards  on  tho  palm  of  the 
hand. 

The  iron  being  sharpened,  we  may  screw  the  cover 
on,  adjusting  it  so  that  its  edge  stands  a  shade  below 
the  corners  of  the  iron,  and  then  screwing  it  tight ; 
the  blade  or  iron  and  the  cover  must  now  be  placed 
in  the  mouth  of  the  plane  stock,  and  adjusted  in  the 
following  manner  :  The  plane  iron  should  be  passed 
through  the  mouth  of  the  stock  until  as  much  in 
depth  of  it  is  Been  to  protrude  from  the  bottom  face 
of  the  stock  as  is  equal  to  the  thickness  of  shaving 
it  is  intended  to  cut :  to  estimate  which,  place  the 
back  end  of  the  plane  upon  the  bonch,  holding 
the  stock  in  the  left  hand  with  the  thumb  in  the 
plane  mouth,  so  as  to  retain  the  iron  and  wedge  in 
position,  the  wedge  being  turned  towards  the  work- 
man. A  glance  down  the  face  of  the  stock  will  be 
sufficient  to  inform  the  operator  how  muck  or  how 
little  the  cutting  edge  of  tie  iron  protrudes  from  the 
face  of  the  plane  stock,  and  hence  how  thick  his 
shaving  will  be.  When  the  distance  is  adjusted  as 
nearly  as  possible,  the  wedge  may  be  tightened  by  a 
few  light  blows  of  the  hammer.  If,  after  tighteaing 
the  wedge,  the  blade  is  found  to  protrude  too  much, 
a  light  blow  on  the  fore  end  of  the  top  face  of  the 
plane  will  cause  it  to  retire  ;  while  a  similar  blow 
upon  the  back  end  will  cause  it  to  advance.  In 
either  case  the  wedge  should  be  tightened  by  a  light 
blow  after  it  is  finally  adjusted. 


In  Fig.  5,  A  represents  the  grindstone,  B  the  plane 
blade,  and  C  the  direction  in  which  the  grindstone  is 
supposed  to  revolve  :  in  which  case  it  becomes 
evident  that  the  plane  blade  will  receive  at  its  edge 
some  pressure  in  tho  direction  of  the  arrow,  D  ;  and 
the  metal  at  the  cutting  edge  of  the  blade,  being  very 
thin,  gives  way  to  this  pressure  and  bends  back 
instead  of  abrading  off,  leaving  a  long  feather  edge, 
as  shown  in  Fig.  6,  from  A  to  B.  This  edge  breaks 
off  in  many  cases  further  back  than  it  should  do, 
and  inevitably  breaks  off  when  the  blade  is  applied 
to  the  oilstone,  leaving  upon  the  face  of  the  oilstone 
particles  of  steel  which  must  be  removed  before  a 
good  edge  can  be  secured  to  the  tool.  As  a  rule, 
however,  this  feather  edge  is  broken  off  by  lapping 
the  blade  on  the  palm  of  the  hand,  or  it  may  be 
removed  by  passing  the  edge  lengthways  on  a  piece 
of  wood.  It  is,  however,  better  to  hold  the  blade 
as  shown  in  Fig.  4,  but  there  are  other  considerations 
which  sometimes  reuder  this  impracticable.  For 
instance,  if  the  stone  is  not  quite  true,  the  high  spots 
will  strike  against  the  cutting  edge,  and  render  it 
impossible  to  hold  the  blade  steadily,  and  hence 
impossible  to  grind  it  true.  If  the  stone  has  soft 
spots  in  it,  as  most  stones  have,  the  blade  will  dig 
in  those  soft  spots,  and  will  also  be  thrown  off  the 
stone  when  encountering  au  unusually  hard  spot. 
If,  in  consequence  of  digging  in  a  soft  spot,  the 
blade  catches,  the  cutting  edge  will  be  ground  com- 
pletely off  ;  so  that  it  is  only  under  exceptional  and 
unusual  circumstances  that  the  blade  can  be  ground 
in  the  position  shown  in  Fig.  4.  It  is  better,  there- 
fore, to  grind  it  in  the  position  shown  in  Fig.  5, 
which  is  safer  and  surer.  In  oilstoning  a  plane 
blade,  the  straight  faco  should  be  held  quite  level 
with  the  face  of  the  oilstone,  so  that  the  cutting 
edge  may  not  be  bevelled  off.  Not  much  applica- 
tion to  tho  oilstone  is  necessary  to  the  straight  face, 
because  that  face  is  not  ground  upon  the  grindstone, 


UNHEALTHY  TRADES.-XV. 

Bt  Dr.  B.  W.  Richardson,  F.R.S. 
Agencies  Producing  Physical  Injury  during 
Industrial  Labour— Classification  of  Inju- 
ries—Details of  Injuries  infiioted  on  the 
Lungs. 

Special  Legislative  Reforms. 

SOME  special  reforms  bearing  on  the  sanitary 
management  of  certain  industrial  occupations 
are  required.  I  take,  for  one  example,  the  position 
of  the  factory  surgeons.  There  are,  I  beheve,  nine 
hundred  of  these  gentlemen,  and  it  cannot  be  denied 
that  as  a  body  they  are  most  efficient,  earnest, 
industrious  public  servants.  The  reports  they  issue 
each  year  as  an  association,  and  the  addresses  of 
the  most  able  president  of  their  association,  Dr. 
Arlidge,  ore  evidences  of  the  soundness  of  their 
work,  and  of  their,  earnest  desire  to  be  still  more 
useful  than  they  ate  now  permitted  to  be.  We  hove 
not,  indeed,  in  any  public  service  a  class  of  scientific 
officers  who  know  their  duties  better  or  who  perform 
them  with  more  spirited  and  steady  efficiency.  They 
are  paid  for  the  services  they  render  by  division  of 
the  cost  between  the  employers  and  the  juvenile 
operatives  employed,  and  they  are  paid  so  much  per 
case.  Of  the  principle  of  this  system  of  payment 
I  need  not  speak,  because  it  seems  that  no  other 
better  method  is  at  present  open  ;  but  respecting  tho 
present  limitation  of  their  duties  and  useful  offices 
very  much  might  be  said.  Their  duties,  as  they  at 
present  stand,  consist  in  certifying  the  age  and 
physical  condition  of  all  children  who  aro  brought 
before  them  for  entry  into  life  as  factory  operatives. 
They  determine  the  matter  of  age  from  such  evi- 
dence of  birth  as  they  can  get,  and  from  signs  of  age 
derived  chiefly  from  an  examination  of  the  develop- 
ment of  the  teeth.  They  determine  on  the  physical 
capacity  of  a  ohild  for  work  from  the  state  of  health 
in  which  they  find  it,  and  they  also  determine  that 
it  is  protected  by  vaccination  from  small-pox.  All 
children  of  eight  years  that  pass  this  ordeal  are  put 
on  to  half-time  work ;  half  the  day  is  spent  at  work, 
and  half  at  school. 

Practically,  the  duties  of  the  certifying  factory 
surgeon  are  finished  in  each  case  when  he  has 
certified  in  the  manner  I  have  described.  The  child 
having  passed  to  factory  labour  under  the  certificate 
is  protected  no  farther  by  medical  scieace.  The 
factory  surgeon  may  see  tho  child  placed  at  work 
that  is  altogether  incompatible  with  its  physical 
strength  ;  he  may  see  it  failing  under  its  task  ;  hs 
may  see  it  foil ;  but  he  must  not  interfere.  If  his 
certificate  admits  it  into  the  factory  at  all,  it  admits 
it  to  the  heaviest  and  most  improper,  as  well  as  to 
the  lightest  and  most  compatible  labour.  In  like 
manner  the  factory  surgeon,  though  he  may  know 
all  tho  dangers  to  which  the  factory  operative  of  a 
more  advanced  age  is  exposed  ;  though  he  may  see 
the  men  or  the  women  bruaking.down  at  their  tasks : 
though  he  may  see  the  woman,  who  is  an  expectant 
mother,  overburthened  with  the  work  to  which  she 
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is  pat,  he  must  not  interfere  by  one  word  of  judicioua 
authority  to  save  the  labourer  from,  the  danger  or 
weariness  of. the  occupation. 

Again,  in  the  factory  itself  the  mrgeon  may  see 
errors  which  tend  to  in j  are  the  health  of  all  who  are 
in  tiie  factory — errors  of  ventilation,  of  cleanliness, 
of  mode  of  work ;  he  may  know  that  these  errors  are 
remediable  by  the  simplest  means,  bat  he  has  no 
power  whatever  to  remove  them. 

I  cannot  bat  think,  and  I  hope  yon  will  agree  with 
me,  that  the  Legislature  might  with  advantage 
enlarge  the  powers  of  the  certifying  surgeon,  so  as 
to  enable  him  to  be  of  service  beyond  the  mere  act 
of  certifying  to  age.  In  the  Factory  Act  age  is 
treated  as  though  it  were  another  term  for  strength, 
which  we  all  know  is  a  fallacious  idea,  and  what  is 
really  wanted  is,  a  correction  of  so  great  an  error. 
To  the  health,  to  the  life  of  the  operative,  it  is 
essential  that  the  authority  of  the  surgeon  should  be 
extended,  so  that  strength  aa  well  as  age  should  be 
brought  into  consideration.  It  is  essential,  I  mean, 
that  a  surgeon  when  he  sees  a  child  put  to  labour  at 
work  it  has  not  strength  to  carry  oat,  should  be  able 
to  say,  "  This  must  not  be ;  this  child  must  be  set 
to  another  and  easier  task." 

In  farther  exercise  of  useful  duties,  it  seems 
important  that  the  powers  of  the  factory  surgeon 
should  extend  to  the  correction  of  other  sources  of 
danger ;  to  the  supervision  of  the  health  of  the  adult 
operatives  ;  and  to  the  direction  of  the  sanitary  con- 
dition of  the  factory. 

There  is  one  other  direction  in  which  it  would  be 
wise  to  extend  the  powers  of  the  factory  surgeon. 
He  ought  to  be  enabled  to  carry  out  his  duties  in 
workshops  as  well  as  in  factories.  I  think  his  power 
ought  to  extend  further  even  than  this— that  it 
ought  to  reach  into  those  places  called  work-rooms 
in  private  houses.  In  small  shops  and  work-rooms 
more  injury  is  inflicted  than  in  any  factory,  and  to 
let  the  young  remain  unprotected  from  the  most 
dangerous  forms  of  labour,  on  the  mere  pretence 
that  they  do  not  work  in  a  place  legalised  as  a 
factory,  is  a  legislative  failure  of  the  saddest  cha- 
racter. To  the  application  of  remedies  for  each  one 
of  these  errors  we  might  surely,  without  hesitation, 
ask  the  service  of  the  legislator. 

Another  legislative  task,  the  fulfilment  of  which 
should  be  asked,  is  the  adjustment  of  the  respective 
duties  of  the  factory  surgeon  and  of  the  medical 
officer  of  health  in  factory  districts.  Ton  are,  I 
know,  all  aware  that  of  late  years  a  new  body  of 
medical  men  has  been  organised,  whose  duty  it  is 
to  look  after  the  sanitary  welfare  of  the  different 
districts  of  the  country.  The  members  of  this  body 
are  called  the  medical  officers  of  health.  Each  of 
these  gentlemen,  in  his  own  district,  possesses  certain 
fairly  defined  powers,  and  these  powers  extend  to  a 
certain  extent  within  the  factory  itself.  The 
medical  officer  of  health,  could,  for  instance,  control 
certain  causes  within  the  factory  which  might  be  at 
work  to  excite  or  maintain  an  epidemic  disease-  His 
action  here,  however,  is  but  partial,  and  it  is  less 
likely  to  be  effective  than  would  be  the  action  of  the 
regularly  appointed  factory  medical  officer,  whose 
duties  render  him  conversant  with  all  the  details  of 
factory  life.  Here,  therefore,  some  modification  of 
role  is  demanded"  by  which  the  responsibility  of 
sanitary  supervision  now  partly  and  incidentally 
discharged  in  certain  localities  by  the  medical  officer 
of  health,  should  be  removed  from  that  officer  and 
transferred  to  the  factory  medical  officer. 

A  legislative  reform  is  required  in  respect  to  the 
regulation  of  age  at  which  half-time  work  should 
commence.  The  teachings  of  science  are  clear  that 
no  child  of  either  sex  should  be  pat  to  work  at  the 
early  age  of  eight  years.  Ten  years  is  the  earliest 
age  at  which  any  labour  should  be  commenced,  and 
then  the  kind  of  labour  ought  not  to  be  indiscrimi- 
nately left  to  the  choice  of  the  employers  ;  it  ought 
to  be  placed  under  the  wise  direction  of  educated 
medical  men,  who  know  what  can  and  what  cannot 
be  borne  by  the  labourer. 

Public  Work-rooms. 
There  is  yet  another  direction  in  which,  if 
scientific  reasoning  could  influence  the  lawmaker, 
an  improvement  might  be  effected  that  would  be 
most  beneficial  to  the  industrial  community.  What 
I  am  now  about  to  suggest  might  be  carried  out  by 
municipal  authority  in  an  independent  manner — 
and  I  did  once  try  to  move  one  of  our  great 
Metropolitan  Local  Boards  to  take  action  on  the 
subject—  but  it  would  be  best  to  let  the  work  pro- 
ceed from  the  central  authority.  The  suggestion  is, 
to  build  in  all  our  great  industrial  hives  public  work- 
rooms, for  the  use  of  those  industrials  who  are 
obliged  now  to  work  at  home  in  their  little  stifling 
rooms— rooms  whioh  are  at  once  living  rooms,  bed- 
rooms, and  workshops.  These  new  work-rooms 
ought  to  be  distinct  blocks,  and  arranged  so  that 
each  industrial  should  be  able  to  have  his  own  office 
or  workshop  at  a  moderate  cost  per  week.  Each 
block  of  each  rooms  should  be  placed  under  proper 
superintendence,  that  intruders  be  not  admitted,  and 
each  room  should  be  applied  to  no  other  purpose 
except  the  work  for  which  it  was  let,  and  should  be 
occupied  by  no  more  persons  than  could  work  in  it 
with  perfect  safety  to  health. 


If  these  pnblio  work-rooms  were  established,  the 
benefits  resulting  from  them  would  be  incalculable. 
The  workman  would  pursue  his  avocation  freed  from 
those  domestic  cares  and  troubles  which  surround 
him  in  his  household.  The  wife  and  family  would 
be  left  to  live  free  from  the  constant  plague  and 
worry  of  business  and  labour.  In  a  word  the 
simplest  industrial  worker  would  have  the  same 
advantages  as  the  professional  man,  the  merchant, 
or  the  clerk,  who  can  leave  home  for  his  office,  and 
can  transact  business  free  from  all  the  annoyances 
which  of  necessity  attend  the  processes  of  working 
for  bread,  and  living  within  the  same  four  walls. 

I  say  the  industrial  man  would  profit  by  this 
reform.  I  may  add  that  every  class  of  the  community 
would  profit  by  it  in  an  equal  degree,  in  relation  at 
least  to  health,  if  that  be  an  admitted  matter  of 
profit.  As  things  pow  are  the  private  work-rooms 
are  foci  of  the  spreading  diseases.  In  these  rooms, 
where  lie  the  victims  of  scarlet  fever  and  other  con- 
tagious diseases,  are  made  clothes  that  go  forth  to 
cover  the  bodies  of  the  wealthier  classes,  and  to  carry 
into  the  richer  homes  those  particles  of  disease 
which  flourish  wherever  they  are  carried,  when  those 
who  are  susceptible  to  their  influence  are  exposed  to 
them. 

Registration  or  Disease. 

On  the  subject  of  legislative  action  in  response  to 
scientific  requirements,  I  would  add  one  more  sugges- 
tion. This  relates  to  the  registration  of  the  diseases 
of  our  great  communities,  by  a  system  of  registration 
similar  to  that  which  is  carried  on  in  the  Registrar- 
General's  office  for  the  enumeration  of  the  births, 
deaths,  and  marriages  of  the  community.  In  the 
year  1855,  I  commenced  an  effort  to  test  the 

Eracticability  of  this  scheme,  and  was  soon  assisted 
y  •  large  body  of  competent  observers.  At  one 
time  fifty  observers  were  lending  me  their  services, 
from  forty-four  points  of  observation,  extending 
from  the  Scilly  Islands  to  the  Hebrides.  The  facts 
were  published  quarterly.  The  diseases  affecting 
the  human  subject,  the  diseases  affecting  the  lower 
animals,  and  the  diseases  affecting  plants,  were 
recorded  with  more  or  less  of  detail ;  and,  in  some 
instances,  the  observers  added  an  excellent  account 
of  the  meteorological  conditions  that  had  prevailed 
in  their  districts  during  the  periods  of  observation. 
These  returns  were  commenced  in  the  Maroh  quarter 
of  the  year  1855,  and  were  continued  regularly  for 
four  years.  They  were  published  in  my  Journal  of 
Public  Health  and  Sanitary  Review,  the  pilot 
literary  journal  of  sanitary  science  in  this  country. 
The  records  of  disease,  obtained  as  I  have  described, 
may  be  read  still  with  profit.  In  one  of  them,  re- 
ported by  Mr.  Haffenden,  of  Canterbury,  from  the 
notes  of  eight  observers,  there  was  given  in  the 
spring  quarter  of  the  year  1857  the  first  distinct 
account  of  the  outbreak  of  diphtheria  in  England, 
from  a  series  of  cases  observed  at  the  village  of  Ash, 
by  Mr.  Eeid,  of  Canterbury. 

The  success  of  the  experiment  for  the  registration 
of  diseases  was  the  actual  cause  of  its  failure.  It  was 
impossible  for  any  one  individual  to  bear  the  labour 
ana  the  expense  of  collecting  and  publishing 
regularly  the  returns  of  disease  from  fifty  observers, 
though  their  valued  labours  were  freely  given.  When, 
therefore,  the  experiments  bad  been  fairly  tried  ana 
shown  to  be  practicable,  I  laid  the  results  before  Sir 
Benjamin  Hall,  who  was  for  a  time  President  of  the 
Board  of  Health,  and  suggested  to  him  that  the 
weekly  records  of  the  Union  medical  officers  of  the 
kingdom  should,  by  a  very  simple  modification,  be 
utilised  for  registration  of  disease,  after  they  bad 
served  the  primary  local  purpose  for  which  they 
were  intended,  sir  Benjamin  Hall  received  the 
scheme  with  much  favour,  and  promised  to  take  the 
opinion  of  the  Registrar- General  upon  it ;  bnt,  after 
a  little  time,  he  informed  me  that  the  carrying  out 
of  the  designs  would  involve  an  expense  which  the 
pnblic,  he  believed,  would  hesitate  to  meet,  so  the 
effort  was  not  made. 

In  scientific  research  it  is  so  common  for  the  most 
laborious  series  of  researches  to  fail  in  their  direct 
object  that  men  of  science  become  inured  to  failure, 
and  soon  cease  to  lament  over  it.  I  confess,  how- 
ever, I  have  never  ceased  to  lament  the  failure  of  my 
original  proposition  for  obtaining  a  complete 
registration  of  disease  in  this  country.  I  regret 
most  deeply  the  time  that  has  been  unnecessarily 
lost.  If  I  could  have  oontinned  to  receive  reports 
four  times  a  year  from  bnt  fifty  observers  during 
the  twenty-one  years  that  have  now  passed,  I  should 
by  this  time  have  collected  over  four  thousand  sets  of 
facts  relating  to  disease,  from  which  something 
useful  must  have  been  derivable.  If  the  larger 
scheme  I  proposed  bad  been  carried  out— if  the 
weekly  returns  of  the  three  thousand  poor-law 
medical  officers  had  been  utilised  for  the  same  period, 
instead  of  being  allowed  to  go  to  destruction  when 
their  first  use  was  over,  some  three  million  and  a 
quarter  of  facts,  relating  to  diseases  and  their  causes 
in  England  and  Wales,  would  by  this  time  have 
been  collected.  It  is  impossible  to  estimate  this 
deplorable  loss  of  knowledge,  and  still  the  loss  goes 
on.  I  name  the  subject  in  order  to  urge  forward  an 
endeavour  to  prevent  the  further  and  continuous 
waste  of  knowledge.  To  know  the  diseases  of  this 
country  in  their  eatirety ;  to  know  the  relation  of 


the  diseases  in  men  to  the  diseases  of  inferior 
animals  and  of  plants ;  to  be  able  to  fix  the  specis! 
localities  of  special  diseases ;  to  be  able  to  trace  the 
diseases  back  to  occupations,  modes  of  life,  and  aD 
the  external  exciting  causes  from  which  they  spring, 
were  knowledge  which  every  statesman  surely  should 
long  to  acquire.  Such  knowledge  is  the  best  history, 
the  best  book  of  reference  that  could  be  obtained, 
from  which  to  read  the  health,  and  thereby  the 
wealth  of  our  people.  Domesday-book  were  a  poor 
contribution  by  the  side  of  that  book  of  vital 
possessions  to  which  I  once  again  venture  to  direct 
public  attention. 

In  respect  to  the  industrial  classes,  the  rulers  of 
this  kingdom  can  know  nothing  basic  until  they  are 
fully  aware  of  the  physical  health  and  strength  of 
those  classes ;  and  of  such  physical  health  and 
strength  they  can  know  nothing  until  they  have 
complete  and  regular  returns  of  the  health  of  the 
people,  and  of  the  agencies  which  disturb  it 
Enlightened  on  these  points,  the  legislator  could 
put  in  force,  with  wisdom  and  effect,  all  those 
necessities  of  improved  homes  for  the  working  olauei 
which  now,  in  comparative  darkness,  he  is  striving 
to  establish ;  and  he  would  soon  learn  the  method  for 
stamping  out  the  communicable  diseases  from  every 
centre  in  which  they  should  occur,  before  they  baa 
time  to  spread  into  general  catastrophe. 

Influence  or  Science  seconded  bt  the  Feek 
Will  of  the  Operative  Classes. 

It  is  constantly  felt  and  expressed  by  men  of 
science,  who  would  apply  their  energies  most 
willingly  to  the  invention  of  means  for  lessening  the 
evils  attendant  upon  industrial  labour,  that  all  their 
efforts  are  obstructed  or  prevented  through  the 
objections  raised  to  them  by  the  industrial  classes 
themselves.  There  is  much  sad  truth  in  this 
refiection{  and  I  have  already  many  times  alluded  to 
it,  accepting  its  accuracy.  At  the  same  time  it  a 
bat  fair  to  qualify  the  criticism  by  the  free  admission 
that  much  of  the  opposition  that  is  attributed  to 
obstinacy,  to  carelessness,  and  the  like,  is  in  troth 
imperfect  knowledge,  a  deficiency  of  appreciation  of 
the  value  of  the  service  that  is  proffered.  The 
workers  are  born  and  bred  to  accept  certain  fixed 
rules  and  practices.  They  are  born  and  bred  to 
believe  that  certain  results  of  their  work,  which  may 
even  be  of  fatal  import,  are  necessary  parte  of  their 
life.  You  tell  them  they  are  wrong,  bnt  they  doubt, 
because  the  proof  is  not  before  their  eyes.  They  say, 
in  reply,  that  you  are  theoretical,  and  they  are 
practical.  I  really  do  not  think  they  differ  in  any 
respect  from  other  classes  of  men  in  this  mode  of  re- 
ceiving new  light.  It  is  but  another  illustration  of 
conservatism  of  thonght,  from  deficiency  of 
enlightenment,  and  I  suspect  we  every  one  of  a* 
share  in  the  same  fault.  Dr.  Pardon,  of  Belfast, 
tells  us  in  his  report  that  girls  who  go  to  work  at 
the  flax  trade*  at  the  age  of  sixteen  years  die,  at  a 
rule,  from  the  effects  of  the  trade  by  the  time  they 
have  reached  thirty  years  of  age.  I  cannot  believe 
that,  if  the  flax  workers  wore  trained  to  realise  this 
fact  fully,  and  if  they  were  distinctly  conscious  that 
the  dangers  of  the  work,  so  terrible  in  their  remits, 
as  the  work  is  now  conducted,  were  all  unnecessary, 
I  cannot,  I  repeat,  think  that  the  whole  body  of 
industrials  implicated  would  resist  the  reasonable 
endeavours  which  science  would  make  to  relieve  them 
of  the  dangers. 

I  am  told  that  in  a  factory  the  operatives  are 
peculiarly  susceptible  to  what  is  called  ridicule,  and 
that  the  wearing  of  any  peculiar  article  of  dress  is 
so  commented  noon,  until  its  use  becomes  a  pre- 
vailing fashion,  that  many  would  not  go  through  to* 
ordeal  of  a  process  that  would  even  save  their  lives- 
There  is,  we  may  fear,  matter  of  fact  in  tins  state- 
ment, and  it  is  deeply  to  be  deplored ;  but  it  is  ako 
to  be  corrected  as  well  as  deplored,  or  the  fact  may 
remain  for  good.  In  simple  terms,  fashions  most 
be  set,  and,  if  need  be,  gently  enforced,  until  tb» 
useful  objects  of  them  be  made  clear. 

Whatever  may  be  the  opinions,  whatever  the  pre- 
judices of  the  operatives  themselves,  the  doty  is  no»» 
the  less  incumbent  on  the  man  of  science  to  carry 
out  his  part  of  the  work  of  amelioration.  Tbougb  hs 
may  have  to  wait  a  lifetime  for  the  application  of 
his  designs,  he  must  be  ready  with  them.  Be  u 
bound  to  be  as  ready,  if  not  as  bountiful,  as  nature 
herself,  whose  servant  he  is,  and  who  is  always 
beforehand  and  abundant  in  every  gift  she  bestows. 

In  the  course  of  the  last  few  years,  many  improve- 
ments have  been  carried  out  in  different  factorial, 
where  danger  in  previous  times  was  imminent.  *» 
Amiens,  M.  Kuhlmann  has  devoted  much  attention 
to  the  process  of  fixing  chemical  vapours  gives  oflm 
various  processes  of  chemical  manufacture.  Be  stf 
invented  a  mill  with  wings,  by  which  vapours  sre 
carried  into  neutralising  solutions,  distributed  a 
fine  divisions,  almost  like  spray.  In  some  aauw 
works  in  France,  the  distinguished  Chevalier  M* 
successfully  exerted  his  ingenuity  in  construounf  » 
special  room  for  the  manufacture  of  sniliMrfo 
arranged  that  exposure  to  the  vapour  is  prartjsasy 
an  impossibility,  and  is  indeed  placed  out  of  t»» 
reach  of  the  workman  be  he  even  careless  m  u» 
performance  of  his  work.  . 

With  a  similar  worthy  object  of  applying  soetW 
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akOI  to  the  protection  of  the  working  man  in  the 
factory,  H.  Oelibert  ha*  invented  his  air  reeerroir, 
mad*  far  eoouomy '»  aake  of  a  goat-akin,  by  the  nse 
of  which  a  man  may  carry  with  him  on  his  back  a 
road  supply  of  pure  air,  and,  by  a  little  practice  of 
breathing  through  the  valved  mouthpiece,  may  work 
is  a  deadly  poisonooa  atmosphere  without  risk. 

These  are  all  useful  adranoea  in  the  modern  life, 
but  in  other  directions  there  baa  been  a  poorer 
advaaee  than  might  hare  been  expected,  considering 
bow  largely,  of  late  years,  the  science  of  chemistry 
has  added  to  the  progress  of  physical  science.  In 
one  particular  direction  there  has  been  serious 
oauanon,  I  mean  in  attention  to  the  discovery  of 
bobm  process  by  which  the  use  of  lead  may  be 
dispensed  with  in  the  glaring  of  pottery,  and  some 
innocuous  substance  be  put,  for  this  purpose,  in  i(e 


Half  a  eentury  ago  this  society  was  actively 
iatsrested  in  this  •abject,  and  awarded,  in  the  session 
1823-23,  its  large  gold  medal  to  J.  Meigh,  Esq., 
of  Shelton,  Staffordshire,  for  a  glaae  for  vessels  of 
eoomoa  red  earthenware  not  prejadioal  to  the  health 
of  those  who  make  nse  of  them.  Sinoe  then,  how- 
ever, hat  small  progress  has  been  made,  compared 
with  what  might  have  been  effected  from  ingenious 
sad  persistent  experimental  inquiry. 

It  nay  prompt  to  a  more  active  research  in  this 
line  if  I  read  to  the  society  the  method  employed  by 
Mr.  Meigh  for  making  a  glaae  free  of  lead.  .That 
he  was  successful  was  proved  by  the  circumstance 
of  his  having  placed  specimens  of  the  ware,  glased 
with  his  solution,  in  the  repository  of  the  Society, 
and  I  am  indebted  to  the  late  Mr.  Davenport  for  a 
copy,  from  the  archives  of  the  society,  of  the  Meigh 
process.  It  is  described,  as  follows  :— "  The  rook 
eaQsd  red  marl  is  usually  in  the  form  of  beds,  of  a 
soft,  coarsely  slaty  structure,  and  red  colour, 
forming  the  chief  part  of  the  common  soil,  in  many 
extensive  districts  in  this  island,  to  the  N.  and  W. 
of  a  has  running  obliquely  from  Durham  to  Exeter. 
This  marl  is  easily  ground  in  water  to  an  impalpable 
powder,  which  remains  suspended  for  a  considerable 
nse  in  the  fluid.  A  mixture  of  this  load  is  prepared, 
sad  the  ware,  previously  well  dried,  but  not  burnt, 
is  immersed  in  it.  The  superficial  pores  of  the  clay 
are  thus  filled  with  fine  particles  of  the  marl,  and  a 
fit  surface  is  prepared  on  whioh  to  lay  the  glaring. 
Being  again  carefully  dried,  the  ware  is  ready  for  the 
glass,  which  is  thus  composed: — Take  one  part 
Cornish  granite,  consisting  chiefly  of  felspar,  one 
part  glass,  one  part  black  manganese,  the  whole  well 
ground  together,  and  diffused  in  water,  to  the  con- 
sistence of  cream.  Dip  the  ware  in  this  mixture, 
sad,  when  thoroughly  dry  .place  it  in  the  kiln,  and 
firs  it  in  the  usual  way.  The  result  will  be  a  solid 
black  glaae,  very  permanent,  and  not  containing 
any  ingredients  noxious  to  health.  If  an  opaque 
watte  glass  is  required,  omit  the  manganese. 

Mr.  Meigh  also  employed  oommon  marl  and  the 
red  marl  as  ingredients  of  the  body  of  the  ware,  with 
excellent  effect,  without  increasing  its  expease ;  he 
assd  for  this  purpose  four  parts  of  oommon  marl, 
one  part  of  red  marl,  and  one  part  of  brick  clay. 
Vestals  made  of  the  above  mixture  were  in  the 
possession  of  the  society.  The  colour  of  the  body 
a  a  reddish  oream  brown  ;  it  is  harder,  more  com- 
pact, and  lass  porous  than  the  common  red  ware : 
aad  its  general  adoption,  with  the  above  mentioned 
glass,  would  contribute  in  no  inoonsiderable  degree 
to  the  health  of  the  lower  classes,  by  whom  alone 
the  common  red  ware  is  used  for  vessels  of  cooking. 


RAILWAY  GRADIENTS  AND  FAST 
SPEEDS. 

A  8  vary  much  depends  on  the  security  and  strength 
-ta.  of  the  permanent  way  in  fast  travelling,  and 
as  this  part  of  the  subject  has  been  quite  overlooked 
in  the  interesting  controversy  which  has  been  going 
on  for  some  time  past,  it  will  be  interesting  to  state 
that  at  a  meeting  of  the  Civil  and  Mechanical  Engi- 
neers the  following  particulars  of  rail-testing  were 
given  by  the  senior  vice-president,  B.  M.  Bancroft, 
of  the  Engineers'  Staff,  Great  Northern  Bail  way  t— 
The  usual  modes  of  testing  rails  are  s  First,  dead 
central  weight  or  static  test ;  second,  dynamic  or  teat 
by  impact ;  third,  a  combination  of  first  and  second — 
first  by  the  central  and  afterwards  by  the  falling 
load ;  fourth,  chemical  or  acid  test ;  and  fifth,  by 
rolling  weight.  To  these  might  be  added  one  of 
torsion  or  twisting.  It  should  be  borne  in  mind  that 
tarts  ought  to  be  suoh  as  can  at  all  times  be  easily 
•ppUed,  and  not  to  cause  unnecessary  inconvenience 
the  contractor  in  carrying  out  his  contract. 
Cnssate  has  great  influence  upon  rails,  for  in 
tofieal  countries  a  comparatively  hard  rail  might 
be  employed,  and  a  greater  amount  of  duty  might 
probably  be  obtained  than  from  a  softer  rail.  In 
pmctiee  any  sleeper  may;  be  badly  packed  or  decayed 
jo  ss  to  offer  little  resistance :  therefore  it  follows 
that  a  rail  to  be  safe  should  not  break  or  take  a 
P*meaent  set  under  the  weight  of  an  engine.  If 
•J«y  other  sleeper  were  taken  away  this  would 
****y»  give  a  bearing  at  which  to  test  rails  for 
•nTsrent  lines  or  gauges.  A  good  steel  rail,  as 
««  on  the  English  railways,  will  deflect  about  3-16 


of  an  inch  in  a  span  of  6ft.  when  a  locomotive  engine 
is  passing  over  it*  Taking  the  tests  seriatim,  it  seems 
to  me  that  the  test  by  a  falling  weight  is  more  to 
detect  brittleness  than  a  test  of  deflection  ;  and,  being 
a  destructive  one,  only  1  or  2  per  cent,  of  the  quanti- 
ties are  tested  and  the  rest  of  the  turn  is  supposed  to 
be  like  them.  For  the  test  of  brittleness  it  has  been 
suggested  that  a  good  method  would  be  to  drop  rails 
from  a  given  height  on  to  a  hard  platform,  whioh 
would  oertainly  detect  any  cold  short  ones.  To  detect 
brittle  rails  is  certainly  most  important,  yet  it  is 
difficult  to  imagine  how  the  loads  passing  over  rails 
come  with  the  suddenness  of  a  blow  from  a  test 
monkey.  Some  engineers  say  the  endeavour  to 
ascertain  whether  a  rail  has  sufficient  toughness  by 
submitting  it  to  the  action  of  a  falling  weight  is  most 
deceptive ;  the  test  goes  as  far  beyond  the  mark,  as 
that  by  a  dead  weight  falls  short  of  it,  because  it 
requires  an  amount  of  toughness  whioh  is  quite 
unnecessary  and  inconsistent  with  a  proper  degree  of 
hardness.  Dead  central  weight  tests  determine  the 
strength  of  a  rail  as  a  girder,  and  are  adopted  by 
some  engineers  who  consider  nothing  so  good  as  the 
simple  application  gradually  increasing  bending 
stress  to  the  centre,  the  deflection  and  set  being  noted 
after  each  successive  increment  of  stress.  These 
tests  being  usually  made  upon  bearings,  varying 
from  2ft.  8in.  up  to  5ft.  and  6ft.,  it  is  a  question 
whether  the  amount  of  deflection  shown  by  so  short 
a  length  of  rail  without  being  damaged  by  a 
permanent  set,  is  not  too  small  to  be  accurately 
measured;  and  the  difference  of  the  deflection 
which  would  be  exhibited  by  a  short  piece  of  very 
good  iron  and  a  similar  piece  of  very  bad  iron  would 
at  any  rate  be  very  small  to  afford  any  certain  gauge 
of  its  qualities.  It  would  seem  that  a  double  test  of 
dead  weight  and  afterwards  by  impact  is  a  severe 
and,  one  would  think,  a  satisfactory  one;  and,  unlike 
a  chemical  test,  is  simple,  quick,  and  inexpensive  ; 
it  severely  tests  the  qualities  of  material  and  work- 
manship. Some  engineers  adopt  this  method,  and, 
though  these  teste  are  not  designed  to  represent  the 
wear  the  rail  would  have  to  undergo,  yet  they  are, 
combined,  the  safest  and  simplest  that  we  know  of  at 
present  to  apply.  The  acid  test  is  made  by  cutting 
off  a  slice  from  the  end  of  a  rail,  and,  after  polishing, 
immersing  it  in  dilute  acid,  which  eats  away  all 
impurities,  leaving  a  lot  of  cavities  and  furrows — thus 
showing  up  the  fibre  or  grain  of  the  metal  very 
plainly.  With  most  metals  chemical  analysis  is  in 
itself  a  complete  and  sufficient  test  of  quality,  but 
not  in  steel.  The  toughness  of  steel  may  be  altered 
by  sudden  cooling ;  and,  although  the  effect  of  this 
operation,  and  generally  the  effects  of  tempering,  are 
greater  when  the  quantity  of  carbon  is  considerable, 
yet  it  acts  more  or  less  in  the  mild  qualities  of  steel, 
so  that  we  cannot  rely  entirely  on  the  aid  of  the 
chemist,  but  must  fall  back  on  mechanical  teste, 
whioh  prove  not  only  the  material,  but  the  work- 
manship. The  rolling  weight  test  is  made  by  heavy 
rollers  fixed  in  a  framework  and  radial  bars  connected 
to  a  centre  boss  after  the  form  of  a  turn-table ; 
motion  is  imparted  to  a  centre  vertical  shaft  by 
means  of  shafting  and  wheels  underneath,  whioh  is 
driven  by  steam  power.  It  can  be  made  with  or 
without  springs ;  without  springs  the  test  is  more 
severe,  but  by  using  springs  the  rollers  may  be 
lightened  and  greater  weight  thrown  into  the  frame. 
The  rails  to  be  tested  are  formed  into  a  circle  or 
polygon,  supported  on  sleepers,  packed  with  ballast 
in  the  usual  manner.  If  the  rails  are  bent  into  a 
circular  form  Mr.  Price,  the  patentee,  says  in  his 
expenenoe  the  texture  of  the  iron  is  of  no  moment — 
provided  the  rails  are  bent  at  a  dull  red  heat — but 
they  may  be  arranged  as  a  polygon,  whioh  plan 
possesses  the  collateral  advantage  that  the  rollers 
wear  more  evenly  over  their  entire  surface.  These 
rails  are  tested  by  a  dead  weight  produced  by 
hydraulic  pressure.  A  piece  of  the  rail  is  placed 
upon  5ft.  bearings,  aad  a  slightly  curved  iron  sur- 
face 3}in.  in  width  is  made  to  press  upon  the  centre 
of  the  rail.  The  test  is  that,  under  these  conditions, 
a  pressure  of  40,0001b.  shall  not  deflect  the  centre  of 
the  rail  more  than  one  inch ;  also  that  60,000ifc.  shall 
deflect  it  9in.  without  breaking  it. 

Test  for  Iron  Rails— 751b;  per  yard. 

1st  Test. — Each  of  these  rails  placed  on  two  sup- 
ports, 8ft.  8in.  apart,  must  carry  for  five  minutes  in 
the  centre,  between  points  of  support,  a  banging 
weight  of  12  tons,  deflection  015in.  as  a  maximum, 
and  when  the  weight  has  been  taken  off  the  permanent 
set  must  not  be  more  than  0  04in.,  or  1  millimetre, 
and  on  condition  that,  at  the  second  placing  of  the 
same  weight,  the  deflection  does  not  increase  more 
than  l-150in.  or  1-5  millimetres. 

2nd  Test. — Each  rail  in  the  same  position  must 
carry  also  for  five  minutes,  without  breaking,  a 
weight  of  SO  tons,  then  having  nicked  the  surface  of 
the  head,  it  shall  be  tested  to  breaking  by  the  blows 
of  a  tup  6481b.,  weight  falling  18ft. ;  and  the  fracture 
must  show  a  combination  of  iron  oo informing  to 
aforesaid  condition. 

3rd  Test.— Each  of  the  two  halves  of  broken  rail 
placed  on  the  supports,  3ft.  8in.  apart,  shall  be 
tested  by  the  blows  from  a  tup  6481b.,  falling  7ft., 
on  the  centre  between  the  point  of  snpport ;  under 
this  test  the  rail  may  bend,  but  must  not  show  any 


trace  of  destruction.  The  Vignohs  section  of  rail 
would  seem  to  have  some  advantage  over  the  double 
head,  as  the  bottom  flange  is  placed  at  a  greater 
distance  from  the  neutral  axis,  besides  resisting  side 
strains  and  torsions ;  and  as  a  matter  of  practice, 
none  but  ductile  tough  iron  can  be  rolled  into  a  wide 
flange. 

Test  for  Bessemer  Steel  Baila-801b.  per  yd. 

Bails  will  be  taken  from  each  day's  rolling  and 
placed  upon  bearings  3ft.  apart,  when  a  ball  weigh- 
ing 10  ewt.  is  to  be  raised  10ft.  and  dropped  three 
times,  when  the  deflection  must  not  exoeea  Sin. 

Testing  of  Fish  Plates  for  Rails. 

1.  Six  fish  plates  to  be  taken  at  random  from  one 
day's  rolling,  and  bent  to  an  angle  of  60  deg.  without 
any  sign  of  fracture. 

2.  Holes  to  be  punched  at  a  distance  from  the 
edge  equal  to  the  diameter  of  hole,  without  bulging 
the  metal  at  sides. 

Weakening  Balls  by  Drilling  and  Punching. 

An  experiment  is  mentioned  by  Hackney  in  his 
"  Manufacture  of  Steel :" 

1.  A  piece  of  rail  with  no  holes  in  it  stood  a  blow 
of  1  ton  falling  20ft. 

2.  Piece  of  same  rail  with  a  punched  hole  through 
the  web,  broke  under  first  blow  at  a  3ft  fall. 

3.  A  piece  with  a  drilled  hole  same  Bise,  while  it 
stood  the  first  blow  at  2ft.  fall,  broke  with  the  2nd 
at  4ft. 


LANDSCAPE  PHOTOGRAPHY.* 

NOW  that  the  season,  as  far  as  photographers 
are  conoerned,  especially  those*  who  make 
landscape  photography  their  study,  is  at  hand,  a  few 
words  on  the  subject  may  not  be  amiss.  Much,  of 
course,  has  been  written,  and  much  more  will  be 
written,  on  this  point,  bnt  I  do  not  think  too  much 
can  be  said  about  it,  even  though  what  is  said  is  a 
repetition  of  what  has  been  said  before. 

In  the  first  place,  with  regard  to  dry  processes, 
all  out-door  workers  will  agree  that  there  have  been 
of  late  vast  improvements  in  this  branch  of  the 
science,  especially  in  the  case  of  commercial  plates, 
and  I  would  recommend  all,  even  the  most  bigoted 
wet-plate  worker,  to  try  some  of  the  many  samples 
now  before  the  public  Many  men  who  wish  at 
times  to  nse  the  dry  process  are  nnable  to  do  so, 
owing  to  tiie  time  and  care  required  for  making 
plates  not  being  at  their  disposal.  To  these  I 
would  say,  try  all  the  commercial  samples  in  the 
market,  and,  having  selected  one  as  suitable,  keep 
to  it,  and  get  familiar  with  its  use.  There  is  no 
doubt  that  commercial  plates  are  prepared  better 
now  than  formerly,  and  in  my  own  easel  find  that  I 
now  can  produce  good  negatives  from  plates  made 
by  a  certain  firm,  while  formerly  plates  sent  from 
the  same  firm  were  (in  my  hands,  at  any  rate)  use- 
less. An  ordinarily  careful  worker  will  now  find 
no  difficulty  in  making  really  good  printing  nega- 
tives from  commercial  plates,  while  even  a  novioe 
may  soon  learn  to  make  good  use  of  them. 

Many  will  prefer  to  make  their  own  plates,  and 
let  those  who  can  by  all  means  do  so ;  but  a  really 
successful  worker  can  only  become  one  by  careful 
study  and  incessant  practice,  and  this,  as  I  have 
said  before,  requires  much  time  and  labour- 
pleasant  labour,  no  doubt,  but  labour  for  all  that. 

Turning  to  wet-plate  work,  very  littlo  new  can  be 
said  as  far  as  the  chemicals  and  apparatus  are  con- 
cerned, though  a  few  hints,  old  as  some  of  them  are, 
may  at  least  he  useful  to  beginners. 

Starting  with  the  bath  and  collodion,  no  one  should 
have  any  difficulty  with  these.  Keep  the  former  well 
filtered,  and  add  to  it  from  a  stock  solution,  as  occa- 
sion may  require,  the  solution  being  the  same 
strength  as  the  original  bath.  Some  say  one  thing 
and  some  another  on  this  point,  bnt  I  have  used  a 
bath  under  this  treatment  for  years,  and  have  never 
had  a  fault  to  find  with  it.  I  think  most  people  who 
complain  of  getting  thin  negatives  use  their  collodion 
too  freshly  iodised.  I  always  find,  in  the  case  of 
Mawson's  and  other  samples,  that  they  work  far 
better  if  used  at  least  three  or  four  months  after 
miring.  If  I  have  no  collodion  which  has  been 
iodised  sufficiently  long,  I  find  the  same  end  is 
gained  by  adding  to  a  freshly  mixed  collodion  some 
of  great  age,  say  two  years  or  more,  and  of  a  very 
deep  colour j  of  course  a  little  of  this  goes  a  long 
way,  bnt  it  is  wonderful  how  it  improves  collodion 
whioh  is  too  new :  the  exact  quantity  of  the  old 
collodion  to  be  used  I  do  not  know,  as  this  will 
depend  so  much  upon  what  age  it  is  required  to  be ; 
bnt  in  an  ordinary  case  I  shonld  say  that,  to  four 
ounces  of  newly-mixed,  two  drachms  of  the  old 
oollodion  should  be  added.  Be  careful  not  to  dip  the 
plate  into  the  bath  too  soon  ;  the  colder  and  damper 
the  weather  is,  the  longer  should  it  remain  out,  and 
vice  versa.  If  dipped  too  soon,  the  film  will  pro- 
bably slip,  and  if  kept  too  long  you  will  have  wr- 
ings of  various  forms  and  shapes.  Drain  weV 
placing  the  plate  in  the  dark  slide,  and  s 
careful  to  put  two  or  three  folds  of  dam' 
paper  behind  the  plate.   


•  By  W.  J.  a,  Gaurr,  in  the  PsoUkt 
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This  brings  us  to  the  dark  slide.  Can  anything 
be  mow  clumsy  than  the  form  now  in  general  use  r 
In  the  first  place,  if  the  camera  is  in  the  son,  or  even 
if  it  is  not,  you  mnst  draw  up  the  slide  under  a  black 
cloth,  or  else,  in  all  probability,  light  will  get  in  and 
spoil  your  plate ;  then  you  run  the  risk  of  breaking 
the  part  by  the  hinge  when  yon  turn  it  down ;  and, 
finally,  there  is  more  chance  of  the  wind  catching  it 
and  shaking  the  camera,  than  if  there  was  no  pro- 
jection at  all.  The  best  form  of  slide  I  know  of  is 
one  used  in  America.  That  part  of  it  which  you  pnll 
out  is  not  hinged  at  all ;  you  have  a  flat  thin  board, 
and  this  you  pnll  straight  out ;  the  instant  it  is 
withdrawn,  a  little  spring  shutter  within  imme- 
diately fills  np  the  gap  left,  and  excludes  all  light ; 
after  exposure  you  push  the  slide  again  into  its  place, 
and  there  is  no  chance  of  any  light  getting  in.  Ton 
need  never  .  with  a  dark  slide  of  this  description,  use 
a  black  cloth  over  the  camera  at  all,  which,  if 
there  be  any  wind,  is  sure  to  blow  about,  and  cause 
more  annoyance  than  all  the  other  things  put 
together. 

We  now  come  to  what  I  consider  to  be  the  most 
important  part  of  landscape  photography,  and  that 
which  makes  it  so  far  more  easy  for  an  amateur  to 
produce  pictures  than  for  a  professional.  I  say 
-  b,  because,  as  we  all  know,  it  ia  not  every  good 
pe  photograph  which  is  a  picture  in  any 
:  the  word.  I  refer  to  choice  of  subject,  and 
the  hour  of  the  day  at  which  it  onght  to  be  taken. 
No  rules  can  be  laid  down  as  to  the  former,  though 
many  books  which  hare  been  written  concerning 
this  will  do  much  good  in  helping  a  man  to  feel  his 
way  towards  producing  what  he  ought  to  produce  in 
a  pictorial  point  of  riew.  And,  as  to  the  latter,  let 
any  one  with  an  eye  to  what  is  beautiful  choose  a 
certain  riew,  or,  better  still,  what  is  commonly 
called  a  "  bHr,"  and, look  at  it  from  the  same  pout 
at  rations  hours  of  the  day,  and  he  will  see  at  once 
what  I  mean. 

Shadow  makes  a  picture  quite  as  much  as  beauty 
of  outline  and  form ;  and,  be  the  latter  ever  so  fine, 
I  do  not  believe  the  picture  could  be  perfect  without 
the  former.  Photographers  cannot  get  colour,  so 
they  must  make  the  most  of  what  they  can  pet — 
namely,  light  and  shade— and  if  they  pay  attention  to 
this,  and  mark  well  the  time  of  day,  to  the  minute 
almost,  when  the  subject  is  at  its  best,  they  will  make 
pictures  as  well  as  photographs,  and  please  them- 
selves as  well  as  others. 

Artists  often  tell  us  that  we  should  stick  to 
"  studies,"  go  in  entirely  for  small  "  bits,"  4c., 
and  never  attempt  distant  views  and  the  like,  be- 
cause, they  say,  one  or  two  strokes  with  the  brush 
will  produce,  in. this  case,  far  finer  effects  than  can 
ever  be  obtained  by  means  of  the  camera ;  but 
though  I  am  myself  a  great  advocate  for  "  bits"  and 
"  studies,"  yet  I  do  not  see  why  we  should  not  be 
more  ambitious,  and  make  as  much  use  of  the 
camera  in  depicting  scenery  with  distant  views  as 
the  artist  does  with  his  brush. 

Artists  admit  the  great  use  and  beauty  of  photo- 
graphy, if  it  be  confined  to  close  objects,  where  great 
accuracy  of  detail  is  required  ;  but,  as  a  rule,  they 
fail  to  see  that  pictures  by  the  camera  can  be  pro- 
duced in  any  other  way.  My  friend,  Hr.  E.  Manners 
Gordon,  whose  very  beautiful  photographs  most  of 
us  know  bo  well,  was  an  artist  in  erery  sense  of  the 
word,  and  I  hare  heard  some  of  the  best  landscape 
painters  say  so ;  even  they  admired  his  works,  and 
fully  admitted  it,  small  though  they  were  as  pic- 
tures. Many  a  day  bare  I  spent  with  him  while  he 
was  practising  the  art,  and  from  him  I  obtained 
many  useful  ideas  in  respect  to  the  foregoing  prin- 
ciples. t 

Sunlight,  we  must  remember,  is  absolutely  neces- 
sary for  producing  good  pictures  ;  but  we  must  be 
cautious  in  our  use  of  it.  Be  careful  that  the  cap 
of  the  lens  does  not  fit  tightly,  for  in  many  cases 
you  may  find  that  the  lens  has  to  be  capped  aid  un- 
capped several  times  before  a  sufficient  exposure  is 
obtained ,  and  unless  the  cap  fits  loosely  you  will  shake 
the  camera.  In  removing  the  dark  slide  from  the 
tent  to  the  camera  it  is  generally  the  custom  to 
place  it  under  a  cloth,  ana  from  thence  into  tie 
camera.  Instead  of  a  black  cloth  I  use  a  light  case, 
lined  with  felt,  into  which  the  slide  exactly  fits.  By 
this  means  it  can  always  be  kept  in  its  proper  posi- 
tion, and  as  felt  is  a  non-conductor  of  heat,  the 
plate  is  maintained  at  an  even  temperature.  This 
plan  will  be  found  of  mnch  service  in  hot  as  well  as 
n  cold  climates. 

As  to  the  developer,  by  using  a  saturated  solution 
of  iron  mnch  time  and  trouble  are  saved,  whether 
working  at  home  or  in  the  field.  This  is,  I  think, 
generally  known  now,  and  most  out-door  workers 
use  it.  The  majority  of  successful  photographers 
seem  to  prefer  the  plain  iron  developer,  containing 
about  fifteen  grabs  of  the  salt  to  the  ounce  of  water, 
mora  or  less-  Nothing  can  be  better  during  the 
present  state  of  photography,  though  we  may  hope 
that  before  long  something  (but  what  is  at  present  a 
mystery  to  all)  will  be  found  that  will  bring  out  the 
latent  image  with  far  less  an  exposure  than  we  at 
present  are  accustomed  to  give. 

Intensify  with  pyrogallic  acid,  three  grains ;  citric 
acid,  three  grains  to  the  ounce  of  distilled  water,  of 
course  adding  a  few  drops  of  silrer  solution.   It  will 


always  be  fonnd  convenient,  in  working  in  the  field, 
to  use  a  mixture  contain  ng  equal  proportions  of 
glycerine  and  water,  after  development,  so  as  to  keep 
the  plate  moist  before  intensification  and  fixing, 
both  of  whioh  operations  can  best  be  performed  at 
home.  After  the  developer  is  washed  off,  pour  on 
the  glycerine  and  water,  drain  slightly,  and  place 
the  plate  in  a  draining  box.  Plates  so  treated  will 
keep  a  long  time.  The  use  of  golden  syrup  for  this 
purpose  may  or  may  not  be  good ;  but  experience 
teaches  me  that  it  is  not  to  be  depended  on,  and  in 
many  cases  it  causes  unaccountable  spots  and  mark- 
ing on  the  negative. 

By  being  careful  and  cleanly  in  working,  by  re- 
membering what  has  been  said  about  light  and  shade, 
and  by  using  good  lenses  and  apparatus,  a  photo- 
grapher of  fair  abilities  ought,  with  ordinary  care, 
to  overcome  all  difficulties,  and  turn  ont  good  work, 
not  only  technically,  bat  pic  tonally ;  and  this  he  will 
do  if  he  studies  the  subject  well,  and,  above  all 
things,  has  a  real  liking  for  his  art. 

I  would  advise  no  amateur  to  work  with  a 
larger  sise  than  nine  by  seven,  as  any  negatives 
worthy  of  larger  proportions  can  now  be  so  easily 
enlarged,  and  to  so  great  perfection.  Unwieldy 
apparatus  in  the  field  is  very  troublesome,  to  say 
nothing  of  the  extra  expense  involved  in  purchasing 
the  same. 

Before  concluding  I  may  mention  a  plan  which  I 
think  will  be  fonnd  of  service  in  landscapes  as  well 
as  in  portrait  photography.  Every  photographer 
knows  the  advantage  to  be  gained  by  using  trans- 
mitted light  in  developing  the  negative.  This  cannot 
generally  be  obtained,  as  in  ordinary  cases  the 
yellow  window  is  in  front  of  the  operator.  My  plan 
islas  follows  :— Hare  the  sink  made  of  thick  plate 
glass  (to  aroid  breakage)  cemented  together,  on  the 
under  side  of  which  cement  a  piece  of  non-actinic 
glass ;  this  may  be  protected  to  a  certain  extent  by 
a  framework  of  wood,  of  course  baring  the  centre 
open ;  bore  a  hole  at  one  corner,  and  let  the  waste- 
pipe  be  attached  here.  In  using  it  in  the  field,  a 
hole  must  be  cut  in  the  bottom  of  the  tent  or  dark 
box,  one  inch  or  so  smaller  than  the  glass  sink, 
which  is  then  placed  orer  it ;  by  fixing  a  piece  of 
white  paper  or  cardboard  on  the  ground  directly 
under  it,  you  will  see  exactly  when  to  stop  the 
development.  Keep  the  front  window  in  the  tent  as 
well,  so  that  either  may  be  used.  Light  from  the 
front  windows  should  be  excluded  during  develop- 
ment. 
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BOLTS  AND  SCBEWS.* 

NTTL  very  recently  the  whole  of  the  bolts  used 
were  made  by  hand ;  and  at  the  present  time  a 
large  proportion  of  the  better  class  of  bolts  such  as 
are  used  for  machinery  are  still  made  in  this  way. 
A  preference  seems  to  exist  among  engineers  for 
these  bolts,  on  the  principle,  I  suppose,  of  being 
better  known  and  proved.  Forging  bolts  by  hand 
is  very  similar  to  ordinary  blacksmith's  work,  except 
that,  there  being  always  the  same  thing  to  make, 
special  tools  are  used.  By  means  of  a  tool  called 
an  oliver,  which  is  simply  a  hammer,  weighing  about 
301b.,  mounted  on  a  spindle,  on  which  there  is  a 
lever  connected  with  a  treadle  operated  by  the  foot, 
this  leaves  the  workman's  bands  at  liberty  to  strike 
the  heated  iron  with  a  small  hammer  between  the 
blows  of  the  large  one,  in  order  to  keep  it  straight 
while  being  upset  to  form  the  head  ;  when  sufficiently 
hammered  the  iron  is  forced  out  of  the  die,  and  the 
head  hammered  into  shape  sideways  and  finished.  A 
good  workman,  with  a  lahourer  for  an  assistant  at 
the  treadle,  will  make  on  an  average  from  one  to  one 
and  a  half  hundredweight  of  small  bolts  in  a  day. 
For  large  bolts  enough  of  power  could  not  be 
obtained  in  this  way  to  upset  heavy  iron,  and  in  this 
case  a  ring  of  flat  iron  is  welded  on  the  end  of  the 
bolt  blank,  and  then  hammered  into  shape. 

For  the  coarser  class  of  bolts,  such  as  fish  bolts  for 
railways,  Ac.,  when  strength  is  of  more  importance 
than  superior  finish,  machines  hare  been  in  use  for 
some  years  ;  they  are  all  of  the  same  type  ;  the  bolt 
blank  being  heated  at  one  end  is  placed  in  a  die,  and 
the  heated  part  projecting  sufficiently  to  form  the 
head,  under  steel  heading  tools  operated  by  a  crank, 
the  pressure  communicated  to  the  header  forces  the 
heated  iron  into  shape.  It  is  obvious,  however,  that 
when  sharp  corners  are  to  be  produced,  as  in  square- 
headed  bolts,  there  is  inrarfably  a  defect  somewhere, 
probably  from  the  sharp  corners,  as  they  are  being 
formed,  being  most  likely  to  cool  first.  For  cup- 
headed  bolts  these  machines  make  very  fair  work, 
provided  always  the  iron  is  hot  enough. 

The  defect  of  the  two  methods  of  manufacture 
are  pretty  numerous  :  in  hand-made  bolto  there  is 
the  usual  difficulty  incidental  to  all  hand  work, 
want  of  uniformity  in  shape  and  size,  and  the 
quantity  made  is  necessarily  small ;  on  the  other 
hand  the  iron,  if  heated  to  a  welding  heat,  is  better 
worked  by  hand  than  with  the  machine  mentioned 
above.  It  may  be  well  to  mention  here  that  iron 
which  has  been  brought  to  -a  welding  heat,  unless 
well  hammered,  deteriorates  or  goes  back  in  quality, 
and  this  is  a  most  important  fact  to  bear  in  mind 


when  manufacturing  articles  out  of  the  smaller  sizes 
of  iron  when  the  heat  is  rapidly  dissipated.  The 
machines  referred  to  above  are  not  well  adapted  for 
this  work,  because  the  motion  communicated  from  a 
crank  to  a  header,  direct,  or  by  means  of  a  lever,  is 
slowest  when  it  should  be  quickest ;  thus  the  motion 
is  the  reverse  of  what  is  required.  The  crank  from 
the  top  centra  to  half  stroke  gives  the  header  an 
accelerating  motion ;  the  header  will  then  nave  reached 
the  top  of  the  heated  icon,  to  be  pressed  from  this 
point  to  the  bottom  centre;  the  crank  gives  a 
diminishing  speed  to  the  header  while  pressing  the 
head  into  shape.  The  reduction  or  speed  accruing 
from  the  motion  of  the  crank  has  still  another  dis- 
advantage ;  the  die  in  which  the  iron  is  placed  to 
form  the  bolt  is  usually  kept  cold  by  a  stream  of 
water  playing  upon  it.  and  the  heated  iron  is  thus 
kept  longer  in  contact  with  the  cold  die  than  it 
should  be,  but  the  iron  has  to  be  overheated  in  a  pro- 
portionate degree  to  be  sufficiently  soft  and  plastic  to 
form  the  head  and  neck  properly  ;  and  here  we  have 
a  liability  to  have  the  iron  made  short  and  crystalline 
from  being  overheated  and  not  sufficiently  worked 
afterwards. 

In  working  small  iron  rapidity  of  motion  is  ab- 
solutely necessary,  especially  when  square  heads  and 
necks  have  to  be  formed  from  round  iron,  and  the 
quicker  it  is  handled  the  better  the  result  obtained. 
As  we  know  that  iron  can  be  made  hot  by  hammer- 
ing it  smartly  while  cold,  so  when  heated  to  a  high 
temperature  the  heat  cajh  be  retained  in  the  iron 
longer  by  working  it  rapidly ;  of  course  there  is  a 
limit  to  this,  and  even  conditions  where  it  would  not 
apply,  as  in  the  ease  of  making  a  bar  of  iron  longer 
and  smaller ;  but  in  compressing  iron  as  in  the  form 
of  a  rivet,  or  bolt  head,  the  statement  is  applicable. 
As  usual,  American  invention  in  this  direction  has 
been  very  active,  and  there  area  number  of  machises 
in  operation,  some  of  considerable  merit.  I  have 
had  an  opportunity  of  seeing  a  good  many  of  these 
in  operation,  but  give  the  preference  to  Horafall's 
Bolt  Forging  Machine,  as  manufactured  by 
Greenwood  &  Batley,  of  Leeds.  The  machine  was, 
I  believe,  first  brought  out  in  America  by  Mr. 
Horsf all,  who  is  an  Englishman.  By  a  very  simple 
arrangement  of  cams,  the  iron  is  worked  in  a  similar 
manner  to  the  labour  of  a  bolt-maker  by  hand. 
The  method  of  making  a  bolt  by  this  machine  is  as 
follows: — A  bar  of  iron,  of  convenient  length  for 
handling,  is  heated  from  three  to  six  inches  at  one 
end ;  it  is  then  placed  in  a  horizontal  position 
between  two  dies,  each  of  the  dies  having  a  half 
round  groove  at  top  and  bottom.  The  workman, 
putting  his  foot  upon  a  treadle,  starts  the  machine, 
the  two  dies  advance  and  grip  the  heated  iron 
sufficiently  fast  to  prevent  its  slipping  back,  the 
header  is  now  pushed  forward  by  its  cam  with  an 
increasing  speed,  which  upsets  the  iron  ;  two  side 
hammers,  also  impelled  by  cams,  strike  the  iron  side- 
ways, bringing  it  into  shape ;  as  long  as  the  work- 
man keeps  his  foot  on  the  treadle  the  shaft  revolves, 
causing  the  header  and  the  side  hammers  to  strike 
the  heated  iron  alternately. 

Between  every  stroke  of  the  header  and  side 
hammers  the  gripping  dies  release  the  iron  sufficient 
time  to  allow  the  workman  to  turn  the  iron  one- 
quarter  round  if  a  square  head  is  being  made,  and 
one-sixth  if  hexagonal ;  every  side  of  the  head  is  thns 
exposed  to  a  succession  of  blows  depending  on  the 
will  of  the  workman.  The  turning  of  the  iron  is  a 
most  important  feature  in  the  machine,  as  it  keeps 
the  head  perfectly  central,  and  will  very  soon  show 
any  careless  adjustment  of  the  machine,  for,  if  the 
side  hammers  do  net  strike  the  iron  perfectly  fair 
with  the  axis,  the  iron  being  turned  round  as  stated 
above,  between  every  stroke  the  head  under  forma- 
tion will  be  pushed  from  one  side  to  another  until  it 
is  cracked  all  round  the  neck ;  this,  however,  u 
easily  remedied  in  the  machine  itself  with  ormnsrj 
care.  About  eight  or  ten  blows  are  quite  sufficient 
to  form  a  head,  with  the  machine  shaft  making  JOT 
revolutions  per  minute,  and  from  four  to  six  bolts 
can  be  made  in  the  same  time.  , 

One  excellent  feature  in  this  machine  is.  »e 
rapidity  with  which  the  heated  iron  is  worked  into 
shape,  all  the  moving  parts  being  actuated  by  cams 
which  give  asndden,  quick  blow.  Erery  bolt  pro- 
duced is  thus  exactly  similar  in  size  and  shape,  awl 
quite  as  well  finished  as  if  done  by  hand. 


•  By  Mr.  C.  Faima&wsr,  Gateshead,  in  the  Foreman 
Engineer  and  Draughtsman. 


Centennial  Olook.— The  clock  that  went  from 
Thomas  town,  Connecticut,  to  the  Centennial  con- 
tains 1,100  pieces,  and  weighs  6  tons.  The  main 
wheels  measure  4ft.  in  diameter.  The  pendulum 
ball  and  rod  weigh  between  700  and  800lb.,  the  rod 
being  14Jft.  long,  and  making  two  second  beat*. 

A  Green  Varnish  for  Metals.— A  varnish  for 
small  or  large  metallic  articles  can  be  prepared,  ssy» 
the  Industrie  Blatter,  in  the  following  mannerr- 
Finely  pulverised  gum  sandario  or  mastic  (u» 
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precipitated  with  a  solution  of  a  copper  «alt,  cimht 
sulphate  or  acetate.  _  This  green  precipitate  >» 
washed,  dried,  and  dissolved  in  oil  of  turpen"«»*; 
This  produces  a  fine  green  varnish  which  doe*  n°* 
change  under  the  effect  of  light,  and  will  be  espe- 
cially useful  for  ornamental  iron  work. 
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SCIENTIFIC  NEWS. 


OUR  readers  will  be  glad  to  hear  that  the 
English  Mechanic  Lifeboat  will  be 
launched,  amid  popular  demonstrations  of 
satisfaction,  at  Broughty  Ferry,  near  Dundee, 
on  Monday  or  Tuesday  next. 

The  Commissioners  for  the  Exhibition  of 
1851  hare  resolved  to  offer  to  the  Government 
to  provide  a  building  for  a  library  of  science, 
which  would  also  form  a  receptacle  and 
depository  for  collections  of  scientific  apparatus, 
and  might  ultimately  be  utilised  in  part  as  a 
laboratory  for  physical  research.  The  new 
building — for  there  is  little  doubt  that  the 
offer  will  be  accepted — will  be  placed  between 
the  new  National  History  Museum  and  the 
Science  Schools  of  the  Government.  The  pro. 
posed  library  will  certainly  not  be  in  the  most 
convenient  part  of  London,  either  for  pro- 
fessors or  students  of  science,  and  so  far  as 
those  classes  are  concerned  it  will  be  of  little 
real  utility.  By  science  teachers,  science 
pupils,  and  others  who  study  at  South  Ken- 
sington, it  will  doubtless  be  found  useful, 
especially  as  the  Commissioners,  taking  into 
consideration  the  rapid  growth  of  science 
echools^n  the  chief  towns  of  the  kingdom,  have 
determined  to  vote  a  considerable  sum  for  the 
purpose  of  enabling  successful  scholars  in  those 
schools  to  receive  the  advantages  of  the 
scientific  teaching  and  practical  laboratories  of 
the  metropolitan  institution. 

Amongst  the  many  rumours  as  to  the  action 
to  be  taken  by  the  Government  on  the  report 
of  the  Commission  on  Scientific  Instruction,  it 
is  stated  that  the  grant  to  the  Boyal  Society 
will  be  increased  to  £5,000— a  sum  which,  we 
believe,  is  to  be  devoted  exclusively  to  the  pur- 
poses of  research. 

The  Science  and  Art  Department  are  organ- 
ising a  series  of  popular  lectures  to  be  delivered 
on  the  evenings  of  the  free  days  at  the  Exhibi- 
tion of  Scientific  Apparatus.  Explanations  of 
the  apparatus  and  demonstrations  of  the  pur- 
poses for  which  they  are  intended  are  now 
given  by  the  exhibitors  or  other  competent 
persons  at  frequent  intervals. 

The  Boyal  Society  for  the  Prevention  of 
Cruelty  to  Animals  have  protested  against 
some  of  the  provisions  of  the  Government 
Vivisection  Bill  recently  introduced  by  Lord 
Carnarvon.  These  provisions  permit  the  in- 
fliction of  pain  under  certain  conditions. 

The  Challenger,  after  an  absence  of  nearly 
3  years  and  a  half,  arrived  safely  at  home  on 
Thursday  last  week,  all  well.  She  will  proba- 
bly be  on  view  at  Sheerness  for  a  few  days. 

The  Pandora  left  on  Sunday  last  for  Smith 
Sound,  carrying  the  "mails"  for  the  Arctic 
Expedition,  which,  in  the  event  of  failure  to 
speak  one  or  other  of  the  ships,  will  be  left  at 
Carey  Islands,  or  at  the  other  depots. 

On  Wednesday,  last  week,  Crewe  was  en  fete 
to  celebrate  the  completion  of  the  2,000th 
locomotive  for  the  London  and  North- Western 
Railway. 

The  Flying  Dutchman  met  with  an  accident 
hut  week  while  passing  through  Hele  station, 
near  Exeter.  A  carriage  left  the  metals,  but 
the  train  was  happily  stopped  in  time  to  pre- 
vent any  serious  damage.  A  similar  accident 
happened  to  this  train  about  two  months  ago, 
when  a  carriage  left  the  metals  as  the  train  was 
approaching  Paddington.  On  both  occasions 
the  train  was  travelling  at  high  speed,  but  the 
last-mentioned  accident  is  attributed  to  the 
defective  state  of  the  permanent  way,  which 
was  undergoing  repair.  , 

Lord  Aberdeen,  in  reply  to  a  question,  said 
last  week  that  it  was  quite  impossible  to  say 
when  the  report  of  the  Railway  Commissioners 
would  be  published.  It  is  said  that  one  por- 
tion of  the  report  is  in  reality,  not  merely 
printed,  but  actually  bound  up  and  ready'  for 
delivery  and  sale,  and  the  refusal  to  give  any 
information  about  it  savours  rather  too  much 
°f  mystery  for  the  temper  of  this  country. 
Thispart  of  thereport  contains  the  one  "  recom- 
mendation" which,  we  believe,  railway  direc- 
tors are  really  anxious  to  read.  Most  of  them 
h»ve  made  up  their  minds  that  continuous 


brakes  are  necessary,  and  they  await  only  the 
report  of  the  Commissioners  to  make  such 
arrangements    amongst  themselves  as  will 

? radically  secure  a  uniform  system  of  brakes, 
he  delay  is  not  caused  by  the  Commissioners, 
we  are  assured.   Who,  then,  is  to  blame  ? 

The  judge  of  the  York  County  Court  holds 
that  no  one  is  justified  in  shooting  a  mad  dog, 
but  should  call  in  the  police,  who  will  capture 
it,  and  take  it  before  two  magistrates,  who,  if 
satisfied  that  the  dog  is  rabid,  will  order  it  to 
be  destroyed.  Mr.  Cross,  in  answering  a  ques- 
tion concerning  this  astonishing  dictum,  said 
he  could  only  hope  that  the  law  was  not  in 
such  a  state  as  was  represented  by  the  learned 
judge. — Happily,  common-sense  Englishmen 
will  still  consider  it  their  duty  for  the  publio 
weal,  as  well  as  on  grounds  of  humanity,  to 
destroy  a  mad  dog  as  mercifully  and  as  quickly 
as  possible. 

The  Society  for  the  Prevention  of  Cruelty  to 
Animals,  by  their  secretary,  have  written  to 
the  Liverpool  Corporation  on  the  subject  of 
"  bearing  reins  "  as  used  on  horses  in  their 
employ.  It  seems  that  the  authorities  consider 
the  "  reins  "  as  used  on  the  Corporation  horses 
are  not  merely  an  "  advantage  "  but  a  "  com- 
fort "  to  them. 

According  to  Dr.  Edmund  Davy  a  drop  of  a 
mixture  of  molybdic  acid  and  sulphuric  acid  (1 
to  10)  will  detect  the  presence  of  alcohol  by 
producing  a  blue  colouration. 

Mr.  M'Eenide  and  party  will  leave  London 
shortly  with  the  purpose  of  making  the  neces- 
sary survey  for  the  works  required  to  "  flood 
the  Sahara." 

At  Hartlepool  last  week  a  large  fly-wheel, 
9ft.  in  diameter,  was  found  fractured  into  seve- 
ral pieces  through  exposure  to  the  cold  at 
night.  The  wheel  had.  it  seems,  been  laid 
horizontally  on  balks  of  timber,  and  was 
exposed  to  the  heat  of  a  bright  sun  during  the 
day.  It  is  supposed  that  the  arms  gave  up  the 
heat  quickly,  and  contracted  so  forcibly  that 
they  separated  from  the  thicker  rim  and  boss 
of  the  wheel. 

On  the  Erie  Railway  a  third  line  has  been 
laid  on  one  section,  which,  by  means  of  a 
recently  -  invented  device,  will  enable  both 
broad  and  narrow  gauge  stock  to  run  in  one 
and  the  same  train. 

New  York  is  to  have  a  rather  dangerous 
"  attraction  "  on  the  4th  of  July — viz.,  the 
blowing  up  of  Hell  Gate.  Experiments  are 
being  made  as  to  the  safest  explosive,  but,  con- 
sidering that  there  are  8,000  borings  and  172 
pillars,  and  that  the  fuses  will  all  be  exploded 
simultaneously,  the  concussion  will  be  some- 
thing severe.  If  done  at  all,  though,  it  would 
seem  that  it  must  be  done  at  one  blow. 

In  two  recent  notes  to  the  French  Academy 
M.  de  Lesseps  gives  some  interesting  informa- 
tion regarding  the  Suez  Canal  and  the  bitter 
lakes  in  the  Isthmus.  There  is  a  bank  of  salt 
in  the  middle  of  one  of  these  lakes ;  and,  from 
careful  measurement,  it  appears,  curiously, 
that,  notwithstanding  the  dissolution  of  this 
bank  and  the  evaporation,  the  saltness  of  the 
water  diminishes.  The  probable  explanation  is 
that,  owing  to  difference  of  density  between 
the  water  of  the  lakes  and  that  of  the  extremi- 
ties of  the  canal,  currents  are  formed  of  the 
heavy  water  below  to  the  sea,  while  surface- 
currents  bring  water  from  the  sea  less  charged 
with  salt,  to  compensate  the  loss  by  evapora- 
tion. The  velocity  of  the  former  currents  must 
be  superior  to  the  combined  actions  of  solution 
and  evaporation.  The  saltness  probably  attained 
its  maximum  shortly  after  filling,  when  the 
most  spongy  and  accessible  parts  of  the  bank 
were  dissolved.  M.  de  Lesseps  considers  that 
if  the  chotts  of  Algeria  and  Tunis  were  inun- 
dated, as  has  been  proposed,  the  removal  of 
their  waters  might  similarly  be  effected,  with- 
out any  great  orifice  being  necessary,  if  the 
channel  were  merely  deep  enough  to  allow  the 
outflow  of  the  heavy  water.  The  dredging 
machine  outside  the  jetty  west  of  Port  Said  has 
worked  efficiently  during  1874  and  1875,  remov- 
ing the  deposits  to  a  distance  of  800  metres. 
During  his  studies  and  works  in  the  Isthmus 
from  1854  to  1870  the  author  observed  rain  fall 
not  more  than  once  in  the  year  ;  but  now  it 
falls  at  least  twice  in  the  month,  and  dews  are 


abundant.  Vegetation  is  beginning  to  appear 
in  the  desert  along  the  canal.  Voyagers  and 
the  inhabitants  of  Suez  complain  much  less  of 
summer  heat  than  formerly.  In  view  of  some 
interesting  discoveries  on  the  site  of  the 
ancient  Baamses,  built  by  the  Israelites,  M.  de 
Lesseps  has  applied  to  the  Khedive  to  give  M. 
Marietta  facilities  for  studying  the  ancient  geo- 
graphy of  the  Isthmus. 

The  quantity  of  foreign  bodies  contained  in 
snow  may,  as  M.  Boudier  has  recently  shown, 
be  taken  as  a  means  of  measuring  the  purity 
of  the  air  at  different  heights.  M.  Boudier  col- 
lected Bnow  at  Enghien  50m.  to  60m.  height,  at 
Montmorency  120m.  to  130m.,  and  the  top  of 
the  hill  180m.  to  190m. ;  and  the  average  quan- 
tities of  foreign  matters  per  kilogramme  were 
severally  34  95, 18*25,  and  11-50  milligrammes. 
Comparing  his  numbers  with  those  obtained 
by  M.  Tissandier  on  the  Notre  Dame,  in  Paris, 
he  shows  the  air  at  Enghien  to  be  twice  as  pure 
as  that  of  Paris,  four  times  as  pure  at  Mont- 
morency, and  six  times  as  pure  at  the  summit — 
quantities  doubtless  variable  with  atmospheric 
currents, .  &o.  The  substance  met  with  in 
greatest  quantity  was  soot,  and  intimately 
mixed  with  it  were  ferruginous  corpuscles, 
which  the  author  considers  of  terrestrial  origin. 
Next  in  abundance  after  soot  were  cryptogamic 
substances,  especially  Protococcus  viridis,  in 
quantity  proportional  to  the  number  of  trees  in 
the  neighbourhood.  There  was  a  variety  of 
other  substances— granules  of  starch,  vegetable 
fibres,  hairs,  epithelial  cells,  probably  of  birds, 
debris  of  acarians,  of  hairs,  feathers,  Sec.  This 
mixed  dust  tends  to  descend  by  gravity  into 
the  lower  layers  if  the  currents  are  not  too 
strong. 

Laudanine  is  an  alkaloid  of  opium  that  was 
first  described  by  M.  O.  Hesse,  in  1870;  its 
formula  is  C*,  Hn  NO,.  From  observations  on 
dogs,  cats,  and  rabbits,  by  M.  Falck  it  appears 
that  laudanine  is  somewhat  inferior  in  toxical 
power  to  thebame,  the  minimum  fatal  dose 
of  which  is  0*15  gr.  per  kilog.  of  weight  of  the 
animal.  The  following  is  the  order  in  which 
the  principal  alkaloids  of  opium  and  strychnine 
range  in  this  respect:  strychnine,  thebame, 
laudanine.  codeine,  hydrocotarnine,  morphine. 
The  principal  action  of  laudanine  seeu.s  to  be 
on  the  nervous  centres,  and  especially  those 
of  respiration  (as  is  the  case  with  strychnine 
and  brucine). 

A  new  motor,  based  on  the  elastic  force  of 
solid  bodies,  has  lately  been  contrived  by  M. 
Arnandeau.  The  apparatus  consists  of  an 
axle  with  two  drums  of  different  diameters, 
each  furnished  with  gearing.  The  two  gear- 
ings have  the  same  diameter,  and  catch  into 
each  other.  An  elastic  cord  is  wound  on  the 
small  drum  and  fixed  by  its  extremity  to  the 
huge  one.  If  the  gearing  be  turned  in  one 
direction,  the  cord  is  wound  on  the  large  drum 
and  lengthens  in  the  ratio  of  the  diameter  of 
the  two  drums.  The  axle  being  now  left  to 
itself  the  cord  produces  a  contrary  work  in 
winding  again  round  the  small  drum.  Em- 
ploying all  the  force  of  a  man  to  charge  the 
apparatus  in  10  minutes,  the  large  drum  with 
the  aid  of  an  escapement  may  be  made  to  take 
several  hours  in  unwinding. 

At  a  meeting  of  the  Entomological  Society 
of  Belgium  some  time  ago  M.  Capronnier  was 
charged  to  make  experiments  as  to  the  influ- 
ence of  different  colours  of  glass  on  insect 
collections;  the  object  being  to  present  collec- 
tions from  the  decolouration  which  the  green 
and  carmine  parts  especially  undergo  in  day- 
light. He  operated  with  four  tints  of  glass, 
yellow,  violet,  green,  and  blue,  also  with  un- 
coloured  glass.  It  was  found  that  yellow  is 
the  best  preservative ;  after  90  days  it  was  the 
only  colour  which  left  carmine  nearly  quite  in- 
tact. It  is  not  an  absolute  preservative,  for  at 
the  end  of  this  time  the  tint  was  slightly 
altered.  It  seems  that  the  only  way,  known 
at  present,  of  keeping  collections  absolutely 
intact  is  to  keep  them  in  darkness. 

An  American  observer,  Mr.  Spice,  has  called 
attention  to  what  occurs  when  unison  forks  are 
struck  and  held  together  on  the  proper  reso- 
nant column.  If  there  be  some  difference  be- 
tween their  rates,  beats  will  be  heard  at 
shorter  or  longer  intervals;  'if  almost  per- 
fectly in  tune,  there  will  not  be  any  beats. 
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properly  bo  called,  but  after  the  Bound  of  the 
forks  haa  nearly  died  away,  it  will  rise  or 
swell  out  again  very  slightly,  proving  that 
there  has  been  interferon ee.  If  the  forks  be 
absolutely  alike,  there  will  be  a  gradual  de- 
crease of  sound  down  to  silence  without  any 
reinforcement  at  any  time.  This  affords  a 
very  delicate  method  of  tuning  two  forks  to 
unison. 

In  the  current  number  of  Poggendorfs 
Annalen,  Dr.  Konig  describes  a  tuning-fork 
with  variable  tone.  He  perforates  the  arms  in 
the  direction  of  their  length,  and  the  two 
canals  are  connected  by  a  cross  canal  at  the 
bottom.  With  the  system  thus  formed  com- 
municates a  little  reservoir  of  mercury  with 
attached  screw.  By  varying  the  pressure  on 
the  mercury  with  the  screw,  the  liquid  can  be 
raised  up  to  the  top  of  the  arms,  or  allowed  to 
entirely  flow  back  out  of  them,  and  thus  the 
sound  of  the  fork  can  be  varied.  As  the  forks 
filled  with  mercury  would,  after  excitation 
with  a  bow,  give  but  a  short  sound,  they 
are  kept  in  continuous  vibration  by  electrical 
means. 

From  numbers  tabulated  in  a  recent  issue  of 
the  Deutsche  Industrie  Zeitung,  we  gather  that 
Germany  consumes  about  7  million  thalers* 
worth  of  French  textile  wares  in  the  year, 
while  France  consumes  about  11|  million 
t  balers'  worth  of  German ;  the  goods  sent  from 
Germany  being  mainly  cotton,  those  from 
France  woollen  and  silk. 

A  series  of  articles  on  places  of  health  resort 
in  Switzerland  is  at  present  appearing  in 
Untereteit,  and  will  be  found  to  contain  much 
useful  information.  The  writer  has  frequently 
noticed  that  invalids  who  have  in  vain  sought 
health  in  San  Bemo,  Mentone,  or  Cannes,  have 
at  length  turned  to  Switzerland,  and  there  got 
well.  One  special  advantage  enjoyed  is  the 
stillness  of  the  air  and  protection  from  winds. 
A  number  of  meteorological  data  from  the  sides 
of  the  Lake  of  Geneva  are  tabulated  by  the 
author,  and  give  a  good  idea  of  the  nature  of 
the  climate. 

At  a  recent  meeting  of  the  Berlin  Chemical 
Society  M.  Strove  stated  that  by  utilising  the 
osmotic  phenomena  in  animal  and  plant  cells, 
produced  by  action  of  ether,  he  had,  with  the 
spectroscope,  discovered  a  new  body  in  blood, 
having  a  well-marked  absorption  spectrum. 
The  spectrum  agrees  with  that  of  haemoglobin, 
only  it  is  not  subject  to  change  by  the  action 
of  alkaline  substances  and  of  acids.  He  con- 
siders it  to  be  a  compound  of  a  basic  with  an 
acid  reacting  substance,  the  absorption  lines 
being  due  to  the  former.  (For  a  further 
account  of  its  properties  we  must  refer  to  the 
original  paper  in  the  Berichtt.) 

The  structure  and  movements  of  the  leaves 
of  Dionaea  Muscipula  (Venus's  fly-trap)  have 
lately  been  examined  by  M.  de  Canoville,  who 
contributes  an  interesting  paper  on  the  sub- 
ject to  the  Archives  des  Sciences  (15  April). 
The  following  is  his  resume  of  the  principal 
points  established.  1.  The  absorption  of 
matter  of  animal  origin  is  not  utilised  directly 
by  the  leaves,  and  it  is  not  necessary  to  the 
development  of  dionaea.  2.  The  marginal 
appendages  form,  with  the  edge  of  the 
limb,  a  member  distinct  from  the  rest  of 
the  leaf,  which  explains  why  their  move- 
ment does  not  take  place  simultaneously 
with  that  of  the  valves.  3.  The  star-like 
aps  of  hairs  and  the  gland  result  from  deve- 
aent  of  the  epithelium  only,  while  the  sub- 
idermic  parenchyma  concurs  in  development 
of  the  excitable  hairs.  4.  There  are  stomata 
on  the  two  sides  of  the  wings  of  the  petiole, 
while  the  valves  have  them  only  on  their  under 
surface.  5.  The  anatomical  structure  and  the 
development  of  the  different  parts  of  the  leaf 
favour  the  hypothesis,  accordiug  to  which  the 
movements  of  these  two  valves  result  from 
variations  of  turgescence  of  the  parenchyma  of 
their  upper  surface  considered  as  alone  active. 
6.  The  excitable  hairs  are  exciting  organs, 
which  allow  of  the  shocks  they  undergo  acting 
directly  on  the  subepidermic  parenchyma. 

Experiments  have  been  made  in  Arran,  in 
the  Firth  of  Clyde,  on  the  adaptability  of  that 
climate  to  the  growth  of  several  Australian 
plants,  including  among  others  the  great 
■vn  tree  fern  and  others  similar,  as  well 


as  acacias  and  gum  trees.  The  "  blue  gum  " 
grew  lit  inches  the  first  year,  4  feet  the  second, 
and  6  feet  the  third.  The  Eucalyptus  pendulosa 
seems  also  to  flourish  in  sheltered  situations 
along  the  west  coast. 

M.  Janssen,  having  arranged  large  photo- 
graphing telescopes  at  his  house  at  Mont- 
martre,  has  found  during  the  cold  period,  from 
the  beginning  of  May  upto  the  10th,  the  sun 
had  no  spots  at  all.  The  photographs  pro- 
duced by  him  are  about  20  centimetres  (8 
inches)  in  diameter. 

According  to  M.  Thomas,  mercury  in  the 
metallic  state  has  been  found  to  flow  abun- 
dantly from  the  detritus  of  a  mountain  called 
Bois  de  Cazilhac,  in  the  Canton  of  Ganges, 
and  also  elsewhere  in  the  department  of 
L'Herault. 

Experiments  performed  by  B.  J.  Moss,  of 
the  Chemical  Laboratory,  Boyal  Dublin  Society, 
prove  that  when  a  rod  of  selenium  is  allowed 
to  remain  for  some  time  under  the  influence  of 
the  mercurial  vacuum  of  the  Sprengel  air 
pump,  it  progressively  acquires  increasing 
conductivity,  and  that  this  increasing  conduc- 
tivity is  owing  to  the  condensation  of  an  ex- 
tremely minute  quantity  of  mercury  on  the  sur- 
face of  the  rod,  giving  rise  to  the  formation  of 
a  superficial  conducting  stratum  of  mercury 
selenide. 

Professor  Giuseppe  Belluci  has  been  making 
a  series  of  observations  at  the  cataract  of  Terni, 
at  times  when  the  river  Velino  was  very  full, 
and  also  when  very  low.  He  finds  that  the 
amount  of  ozone  contained  in  the  atmosphere 
immediately  surrounding  the  'fall  is  in  direct 
relation  to  the  quantity  of  water  converted  into 
spray  in  a  given  time ;  or  in  other  words,  "  in 
direct  relation  with  the  amount  of  water  and 
the  rapidity  of  its  nebulisation. " 

A  rather  novel  method  of  increasing  the 
adhesion  of  locoxotive  wheels  to  the  rails  is 
that  just  patented  by  M.  E.  Burgin,  of  Basle. 
Switzerland.  It  consists  of  enveloping  the 
driving  axle  of  the  locomotive  with  cofls  of  in- 
Bulated  copper  wire,  so  that  on  Bending  a  cur- 
rent of  electricity  through  them,  the  wheels 
become  the  poles  of  a  powerful  electro-magnet. 
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Steam  Street  Cars  in  Philadelphia. — Steam 
street  cars  are  now  in  operation  on  one  of  the  rail- 
road lines  in  Philadelphia.  The  objection  that 
horses  are  frightened  by  the  exhaust  has  not  been 
realised,  as  no  runaways  have  occurred,  nor  do  the 
animals  seem  at  all  alarmed  by  the  proximity  of  the 
machines. 

American  "Wire.— The  Holyoke  Prentiss  Wire 
Works  have  manufactured  a  couple  of  remarkable 
samples  of  wire.  One  is  plain  iron  wire,  and  a  piece 
a  mile  long  weighs  about  6ios. ;  the  other  is  about 
half  as  coarse,  and  is  tinned,  being  the  finest  tinned 
wire  ever  drawn.  There  is  some  contrast  between 
these  pieces  and  the  largest  wire  made,  which  weighs 
about  a  pound  to  the  foot. 

The  Horse  and  Evolution. — In  concluding  a 
course  of  lectures  on  the  evidence  as  to  the  "  Mode 
of  Origin  of  Existing  Animals,"  Professor  Huxley 
said,  with  reference  to  the  "Genealogy  of  the 
Horse"  :— "This  evidence  is  conclusive  as  far  as 
the  fact  of  evolution  is  concerned,  for  it  is  pre- 
posterous to  assume  that  each  member  of  this  per- 
fect series  of  forms  has  been  specially  created ;  and 
if  it  can  be  proved— as  the  facts  adduced  above  cer- 
tainly do  prove— that  a  complicated  animal  like  the 
horse  may  have  arisen  by  gradual  modification  of  a 
lower  and  less  specialised  form,  there  is  surely  no 
reason  to  think  that  other  animals  have  arisen  in  a 
different  way.  This  case,  moreover,  is  not  isolated. 
Every  new  investigation  into  the  tertiary  mam- 
malian fauna  brings  fresh  evidence  tending  to 
•how  how  the  rhinoceros,  the  pigs,  the  ruminants, 
have  come  about.  Similar  light  is  being  thrown  on 
the  origin  of  the  carnivora,  and  also,  in  a  less 
degree,  on  that  of  all  the  other  groups  of  mammals. 
It  may  well  be  asked  why  such  dear  evidence  should 
be  obtainable  as  to  the  origin  of  mammals,  while  in 
the  case  of  many  other  groups— fish,  for  instance — 
all  the  evidence  seems  to  point  the  other  way? 
This  question  cannot  be  satisfactorily  answered  at 
present,  but  the  fact  is  probably  connected  with 
the  great  uniformity  of  condition*  to  which  the 
lower  animals  are  exposed ;  for  it  is  invariably  the 
case  that  the  higher  the  position  of  any  given 
animal  in  the  scale  of  being,  the  more  complex  are 
the  conditions  acting  on  it.  .  .  .  The  accurate  in- 
formation obtained  in  this  department  of  science 
has  put  the  fact  of  evolution  beyond  a  doubt; 
formerly,  the  great  reproach  to  the  theory  was.  that 
no  support  was  lent  to  it  by  the  geological  history 
of  living  things  ;  now,  whatever  happens,  the  fact 
remains  that  the  hypothesis  is  founded  on  the  firm 
basis  of  palsBontological  evidence." 


TUB  VERY  SPOT — POLARISING  BYE- 
PIECES  FOB  SOLAR  OBSERVATION 
— THB  LIMITS  OF  THE  ATMO- 
SPHERE—MATTHEW  VTI.,  6  v.— APER- 
TURE AMD  POWER — THB  SUB  AS  A 
STAB -DIAGONAL  EYEPIECES-OA- 
VEAT  BMPTOB-MOBE  SOUTH  KEN- 
SINGTON SNOBBERY — THB  .SATEL- 
LITES OF  URANUS  AND  MIRACULOUS 
VISION — STARS  BB8T  BEEN  IN  TWI- 
LIGHT —  PROJECTION  OF  STARS 
UPON  THB  MOON'S  LIMB— <  OBIONIB 
8TAB  MAGNITUDES — OCOULTATIOK 
BY  URANUS-MAOUIuB  AND  THE 
WEATHER, 

110991.}— Ok  reading  your  article,  "On  the 
Relation  of  Spots  on  the  San  to  Storms,"  on  p.  246, 
I  am  lost  in  amazement  at  the  presumption  of  M. 
Bezold  in  asserting,  as  the  result  of  his  researcbo, 
that  "the  minimum  of  storms  exactly  coincided 
with  the  maximum  of  solar  spots!"  Why,  at  tab 
moment  there  is  a  Mr.  Meldrum,  of  the  Mauri troi, 
who  has  been  worked  into  the  Royal  Society  by  the 
Physical  Observatory  clique ,  for  having  shown '  that 
the  cyclones  in  the  Indian  Ocean  are  most  frequent 
in  years  when  there  are  most  sun-spots  !"  (vide  Pro- 
fessor Balfour  Stewart's  address  before  Section 
A  at  the  British  Association,  at  Bristol,  last year). 
How  dare  this  meddling  Bavarian  step  in,  with  ho 
elaborate  and  painstaking  investigations,  to  throw 
discredit  on  their  little  game  ?  Stay,  however.  1 
am  possibly  too  precipitate.  It  has  just  occurred 
to  me  that  at  some  point  between  Munich  and 
Mauritius  the  sun-spots  may  have  no  effect  on  the 
weather  at  all !  Looking  at  the  map,  I  find  such  a 
point  in  Jericho  ;  whither  I  would  suggest  that  the 
Physical  Observatory  cabal,  head,  toil,  and  all, 
might  well  be  deported  to  set  up  their  pet  little  insti- 
tution. They  might  be  paid  (strictly  for  results)  in 
Turkish  coupons,  through  our  Embassy  at  Con- 
stantinople. 

The  mention,  in  the  concluding  paragraph  of  the 
"8cientifio  News,"  on  p.  249,  of  the  invention 
by  M.  Men  of  an  apparatus  for  subduing  the 
Sun's  light  in  a  telescope  by  polarising  it,  suggests 
the  remark  that  an  extremely  ingenious  eyepiece,  in 
which  the  same  result  is  attained,  has  been  invented 
by  that  very  able  and  rising  astronomer,  Mr.  W. 
H.  M.  Christie,  the  First  Assistant  at  the  Boyal 
Observatory,  and  described  by  him  on  pp.  117  et  esq- 
of  the  January  number  of  the  R  A  S.  Month*! 
Notice*.  Any  reflector  employed  between  the  object- 
glass  and  eyepiece  of  a  telescope  must  necessarily 
possess  a  rather  considerable  area,  and  so  be  both 
cumbrous  and  expensive.  In  the  form  of  eyepiece 
devised  by  Mr.  Christie,  however,  the  reflecting 
planes  are  between  the  eye-lens  and  the  eye,  the 
advantage  of  which,  pretty  obvious  even  at  &™ 
sight,  will  be  rendered  more  so  by  the  perusal  ofito 
ingenious  contriver's  own  description  in  the  publica- 
tion referred  to.  m  ,_ 
"There  is,"  says  a  trite  proyerP,  "  many  a  trse 
word  spoken  in  jest,''  and,  judging  from  the  reports 
of  those  on  whose  opinion  I  can  rely,  I  think  it  vrfj 
far  from  improbable  that  my  "  education  hai  been 
deplorably  neglected,"  as  jocularly  insisted  on  m 
letter  10924,  p.  250,  by  Mr.  Mattieu-WUliauu,  is 
not  having  read  his  book  on  The  Fuel  of  the  Sw*. 
I  can  only  say  that  I  hope  to  do  so,  and  that  as  toon 
as  may  be ;  but  really  I  stagger  under  the  amount 
of  reading  which  I  have  to  encounter,  merely  to  seep 
mysejf  au  courant  with  the  progress  of  some  two  or 
three  branches  of  Physical  and  Natural  Science.  1 
read  at  meals,  I  read  as  I  walk,  I  read  in  my  car- 
riage, I  read  on  the  rare  occasions  when  I  patronue 
a  railway,  and  I  have  even  tried  to  read  on  iorM- 
back  (which  was,  however,  rather  a  failure !)  andyot 
I  can  not  master  half  the  books  that  I  am  earneiUy 
wishing  to  attack.  I  have  half-ruined  my  eyesight, 
and  addled  my  brain,  with  books ;  and  "  the  cry  «■'. 
still  they  come."  So  much  by  way  of  apology  lot 
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my  ignorance  of  a  work  with  which,  as  an  astronomer , 
I  ought  to  be  familiar.  Pending  my  perusal  of  it, 
though,  I  teem  to  see  difficulties  in  the  way  of  Mr. 
Williams's  theory,  in  connection  with  the  kinetic 
one  of  pases.  May  I,  in  conclusion,  ask  Mr. 
Mattiau- Williams  who  my  "  particular  friend"  is, 
and  what  U  his  "working  'hypothesis ?"  "Qui 
amicus  est,"  said  (I  think)  Seneca,  "  amat," 

Why  in  the  world  should  skilled  and  competent 
mathematicians  like  Messrs.  Webster  and  C.  W. 
Hodgson  (letters  10748,  p.  117,  and  10925,  p.  251) 
take  the  pains  to  furnish  philosophical  demonstra- 
tions, graphical  and  mathematical,  of  the  concavity 
of  the  Lunar  orbit  to  the  Sun,  to  any  mere 
Paradoxer?  Mr.  Frodsham  wan  tea  to  show  that  he 
was  right,  and  all  the  rest  of  the  Universe  wrong ; 
and  any  attempt  at  scientific  explanation  to  a  gen- 
lemon  of  such  modest  pretensions  as  his  can  only  be 
equivalent  in  its  result  to  an  essay  to  show  Mr. 
Hampden  that  the  Earth  is  not  flat. 

On  reading  query  2603*  (p.  262),  I  turned  back 
to  my  reply  on  p.  613  of  your  XXL'st  Vol.  to  the  one 
(23191)  of  which  it  is  a  repetition,  and  really  do  not 
see  what  I  can  add  to  what  I  thero  said.  Any  tele- 
scope (say,  a  Sin.  one)  which  will  bear  a  power  of 
MO  will  separate  the  components  of  a  stable  star, 
19"  apart,  to  the  angular  distance  which  a  line  joining 
soar  centres  would  subtend  if  they  were  to  approach 
the  earth  until  they  were  only  1-240 th  of  their 
present  distance  from  her.  As  to  the  brightness  of 
any  star  or  stars,  however,  it  is  impossible  to  say 
anything,  because  they  may  be  as  bright  as  our  own 
Sun,  but  larger  or  as  large  as  our  own  Sun,  but 
brighter  (or  less  so,  as  tbe  case  may  be),  Ac.,  so  that 
we  nave  literally  ne  datum  to  guide  us.  It  is  abun- 
dantly evident  that  a  star  like  61  Cygni,  or  rather 
one  of  its  componepts,  might  possess  a  diameter 
which  should  become  sensible  at  a  quarter  of  a 
billion  of  miles.  On  the  other  hand,  should  it 
happen  to  be  of  small  size,  but  of  intense  brilliancy, 
it  might  continue  to  appear  as  a  practical  point  of 
light  at  that  distance. 

Nor  can  I  answer  query  26035  (p.  262),  as  it  is 
put,  otherwise  than  indefinitely.  The  Sun  would  be 
just  seen  as  a  point  of  light  by  tbe  naked  eye  if  it 
were  removed  to  a  distance  of  14,708,800,000  miles 
from  the  Earth  ;  but  it  would  be  simply  absurd  to 
talk  about  its  appearing  "much  more  brilliant" 
than  Sirius  at  this  distance,  inasmuch  as  that  star 
must  emit  something  like  192  times  the  light  that 
our  own  Sun  does  I  The  Sun  would  remain  as  a  mere 
point  of  light  in  "  a  good  4in.  telescope,  with  a  power 
of  240,"  when  removed  to  five  times  the  distance 
indicated  above. 

If  "  M.  D.  B."  (query  26036,  p.  262)  will  turn  the 
diagram  which  I  gave  him  of  •  Lyras  on  p.  661  of 
Vol.  XXI.,  upside  down,  and  hold  it  before  a  looking- 
glass,  the  resulting  image  will  show  him  what  he 
ought  to  see  when  viewing  that  star  with  a  diagonal 
reflector  interposed  between  the  object-glass  of  bis 
telescope  and  an  ordinary  Huyghenian  eyepiece. 
The  effect  of  such  a  reflector,  as  my  querist  may 
easily  satisfy  himself,  is  to  invert  the  image  formed 
by  the  object-glass,  and  turn  it  right  for  left ;  and, 
the  eyepiece  itself  re-inverting  it,  it  will  ultimately 
be  seen  in  an  erect  position  (as  though  viewed  with 
the  naked  eye),  although  the  right  and  left  displace- 
ment will,  of  course,  remain.  Perhaps  your  com- 
positor will  help  me  to  illustrate  this ?  If  we  sup- 
pose that  we  are  viewing  the  words  ENGL18H 
MECHANIC,  painted  on  a  distant  board,  and  first 
regard  them  with  the  naked  eye,  we  shall  see  tbem 
thus— ENGLISH  MECHANIC.  Now  let  us  view 
them  in  a  telescope  with  a  Huyghenian  eyepiece,  and 
they  will  appear  thus— OINTHOaW  H8TI0N.3- 
And,  lastly,  we  will  employ  a  "  star  diagonal," 
when  we  shall  get- OIHAH03M  H8LKM3,  thus 
exhibiting  a  reversal  the  precise  opposite  of  that 
indicated  by  your  coi respondent.  Let  me,  in  con- 
clusion, recommend  him  never  to'  employ  his 
diagonal  at  all,  when  he  can  possibly  avoid  it.  It  is 
a  thing  which  requires  the  most  exquisite  workman- 
ship, and  in  its  absence  must  interfere,  more  or  less, 
with  the  perfection  of  definition— to  say  nothing  of 
the  loss  of  light  it  involves. 

Will  the  writer  of  the  article  on  "  The  Show  at 
Sooth  Kensington  "  (p.  241)  forgive  me  for  pointing 
out  that  the  Handbook  "  to  the  show  is  not  "  pnr- 
chaseable  at  the  small  charge  of  one  shilling,"  but 
that  (probably  to  render  it  thoroughly  available  to, 
what  he  calls,  "the  average  South  Kensington 
visitor  ")  its  price  is  announced  in  the  Athenaum 
for  May  20th  as  three  shillings  ? 

And  the  mention  of  South  Kensington  reminds 
me  of  a  very  small  piece  of  paltriness  of  which  the 
author  of  the  advertisements  of  the  "  Conferences  " 
was  guilty  on  Wednesday,  May  24,  and  which  is 
most  thoroughly  characteristic  of  the  set  to  which 
at  belongs,  loo  Conference  was  in  connection  with 
the  teotson  of  "Physics  (including  Astronomy)," 
sad  the  advertisement  to  which  I  am  particularly 
rtf erring  contained  the  announcement  of  addresses 
by  seven  Englishmen  and  fire  Foreigners.  Of  these 
■even  JBnglishmen  six  are  paraded  as  "  F.ES-"  (and 
as  M.D.,  V.C.L.,  Ac,  as  the  case  may  be),  while  the 
WTtfith,  the  able,  popular,  and  accomplished  Hono- 
rary Secretary  of  the  Boyal  Astronomical  Society 
septan  simply  as  "Mr.  fianyard,"  without  the 


letters  "  F.B.A.S."  (or  those  of  M.A.,  won  at 
Cambridge  by  a  degree  in  honours  involving  an 
amount  of  intellectual  exertion  very  disproportionate 
indeed  to  that  by  which '« LL.D.'e"  and  **  D.C.L.'s" 
are  often  obtained)  being  appended  to  his  name  at 
all.  No  doubt  Mr.  BanyaVd  himself  thoroughly 
appreciates — and  as  thoroughly  holds  in  contempt — 
the  motive  underlying  this ;  but  it  may  be  per- 
mitted to  me,  having  no  personal  interest  in  tbe 
matter,  to  point  out  the  pettiness  of  denying  him  a 
suffix  which  (in  view  of  some  recent  discreditable 
elections  to  the  B.S.)  is  certainly,  just  at  present,  a 
more  dignified  one  than  that  so  freely  paraded  by 
the  advertising  party. 

Let  me  assure  Mr.  Ward  Getter  10957,  p.  278)  that 
I  by  no  means  wish  to  assert  definitely  that  either 
"muFcaa  volitantes  caused  by  dyspepsia,"  or  his 
"  vivid  imagination  "  were  necessarily  at  the  bottom 
of  his  supposed  view  of  the  Satellites  of  Uranus. 
He  may  have  been  looking  on  some  small  stars ! 
After  his — or  rather  Mr.  Webb's — paper  was  read 
at  the  penultimate  meeting  of  the  Boyal  Astrono- 
mical Society,  that  well- known,  and  accurate 
observer,  Mr.  Neison,  instituted  some  experiments 
(with  a  larger  instrument)  as  to  the  visibility  of  the 
Satellites  of  Uranus  ;  and  found  upon  more  than 
one  occasion  that  he  could  glimpse  minute  objects, 
agreeing  very  well  indeed  in  their  positions  with  those 
given  in  Herr  Marth's  Ephemeris.  On  recurring  to 
them,  however,  on  succeeding  nights  he  found  that 
he  had  been  observing  extremely  minute  fixed  start 
after  all !  I  must  add  that  I  am  quite  at  a  loss  to 
know  upon  what  ground  your  correspondent  assumes 
my  familiarity  with  "  data  furnished  to  tbe  Council 
of  the  Boyal  Astronomical  Society,"  unless  such 
data  were  laid  before  the  Society  at  urge ;  inasmuoh 
as  it  is  pretty  generally  understood  that  the 
Council  receives  papers  at  no  infrequent  intervals, 
which,  in  the  interests  of  science,  they  are  compelled 
to  suppress  altogether.  As  a  matter  of  fact  though, 
Mr.  Webb's  notice  of  Mr.  Ward's  observations  was, 
as  I  have  said  above,  read  at  the  April  meeting. 

"  W.  O.  P."  (letter  10959,  p.  276)  has  done  good 
service  to  the  incipient  astronomer  by  calling  atten- 
tion to  a  fact  perfectly  well  known  to  every  old  ob- 
server, but  the  mention  of  which  is  omitted,  as  far  as 
I  know,  in  all  our  "  Manuals"  and  "  Elements" — 
I  mean  the  superior  visibility  of  certain  stars  and 
eomitea  iu  twilight,  a  Heroulis  is  never  a  more 
beautiful  object  than  just  after  sunset,  while  that 
crucial  teat  for  telescopes  np  to  4  5  inches  aperture, 
*  Cygni,  can  scarcely  be  seen  at  all  after  darkness 
has  fairly  set  in,  on  occasions  when  the  minute 
companion  has  previously  been  perceptible  enough 
in  tbo  strong  twilight. 

The  explanation  of  the  projection  of  stars  upon 
the  moon's  limb,  given  iu  letter  10961,  p.  279, 1  take 
to  be,  in  a  very  large  majority  of  cases,  practically 
the  correct  one.  An  indifferent  telescope  has  no 
particular  focus,  and  you  have  only  to  get  a  suffi- 
ciently bad  one  to  see  every  star  projected  upon  the 
lunar  disc. 

In  answer  to  the  query,  itself  erroneously  included 
among  replies  (as  25981,  on  p.  287),  I  may  now  in- 
form "  Briokwall "  that '  Ononis  is  some  5°  south 
of  the  middle  star  in  the  belt,  and  is  the  most  con- 
spicuous object  below  the  famous  *>  in  the  great 
nebula.  On  a  dark  night  it  will  be  seen  at  the  apex 
of  a  triangle  of  which  *  and  Bigel  form  the  extre- 
mities of  tbe  base.  If  "  Briokwall "  has  access  to 
Vol.  X.  of  the  English  Mechanic,  he  will  find 
it  hud  down  in  its  proper  place  in  the  map  on 
p.  494.  As  for  determining  star  magnitudes,  he 
can  only  do  this  by  considerable  practice  and  by  the 
identification  of  objects  whose  magnitudes  he  has 
ascertained  from  some  such  book  as  "  Heis's  Cata- 
logue," or,  for  naked  eye  stars,  The  Nautical 
Almanac. 

With  reference  to  query  26109  (p.  290),  I  should 
say  that  were  Begulus  centrally  occulted  by  Uranus, 
it  would  appear  to  go  out,  and  flash  up  again  after 
the  interval  required  for  the  planet  to  travel  its  own 
apparent  diameter  in  the  heavens.  Uranus  will 
approach  Begulus  so  cloeely  on  tbe  morning  of 
October  8th,  1877,  that  they  will  present  the  appear- 
ance of  a  double  star;  but  no  actual  ocoultation 
will  take  place. 

"  Aconite"  (query  26120,  p.  290)  will  find  the 
paper  by  Sir  William  Hersohel  that  he  inquires 
about  on  pp.  265  et  seq.  of  The  Philosophical 
Transactions  for  1801. 

A  Fellow  of  the  Boyal  Astronomical  Society. 


THE  CAUSE  OF  SOLAS  HEAT. 

E.0992.] — It  does  not  seem  to  me  that  the  atmo- 
.  eric  compression  theory  of  the  cause  of  solar 
heat,  as  propounded  by  Mr.  Mathieu- Williams 
(letter  10924),  is  one  which  can  be  maintained. 
Admitting  the  existence  of  a  universal  atmosphere, 
the  appropriation  by  our  sun  of  a  quantity  propor- 
tioned to  his  mass  would  account  only  for  a  certain 
limited  supply  of  beat,  and  not  for  that  apparently 
infinite  radiance  whose  assumed  existence  it  is  the 
object  of  solar  heat  theories  to  explain. 

It  is  true  Mr.  Williams's  theory  does  not  profess 
to  account  for  an  infinite  supply  of  heat  by  the  com- 
pressions of  a  finite  quantity  of  air.   He  assumes 


that  fresh  supplies  of  tbe  hypothetical  universal 
atmosphere  may  be  drawn  upon  for  fresh  supplies 
of  heat,  and  rejected  after  the  abstraction  of  their 
energy.  If,  however,  the  "  visible  energy  "  of  these 
fresh  supplies  is  converted  into  heat,  whence  comes 
the  further  "  visible  energy "  required  for  their 
ejectment?  It  is  clear  that  no  less  amount  of 
energy  will  suffice  for  the  effectual  ejectment  of 
aerial  particles  thanwas  required ,  for  their  annexment, 
and  solar  gravitation,  therefore,  fails  by  the  attrac- 
tion of  air,  which  must  be  again  got  rid  of  to 
account  for  solar  heat.  It  is  true  that  the  move- 
ment of  our  sun  through  a  universal  field  of  air, 
which  it  somehow  leaves  behind,  would  account  for 
an  amount  of  heat  equivalent  to  the  impact  of  the 
particles  eucoun  tered ;  but  such  a  source  of  heat 
must  be  otherwise  than  enduring,  for  it  is  not  con- 
ceivable that  a  globe  moving  with  friction  through  a 
quantity  of  air  shall  for  ever  retain  its  own  vis 
viva.  Its  movement  must  ultimately  cease,  and 
with  it  the  source  of  energy  springing  from  collision 
with  fresh  aerial  particles.  As  for  the  planets  im- 
parting the  needful  motion  to  the  circumsituated 
air,  they  can  impart  no  more  motion  than  they  have, 
which,  being  a  finite  quantity,  fails  to  account  for 
infinite  supply  of  heat,  whilst  Mr.  Williams's  but 
resource — chemical  combination  and  decomposition 
— is  unquestionably  bad.  Granted  that  two  ele- 
ments on  entering  into  combination,  cause  the  evolu- 
tion of  a  quantity  of  heat,  it  is  not  to  be  supposed 
that  you  can  place  them  as  they  were,  without  the 
employment  of  an  amount  of  energy  equal  to  what 
was  set  at  liberty  on  their  becoming  as  they  are.  If 
you  could,  energy  would  be  creatable,  ana  the  law 
of  conservation  at  an  end.  Assuming  gravitation 
to  be  a  never-ending  lource  of  power,  there  ought  to 
be  no  great  difficulty  in  the  invention  of  an  hypothesis 
giving  ceaseless  heat  as  a  natural  result.  It  does 
seem  to  me,  however,  that  Mr.  Williams's  efforts  in 
this  direction  have  been  attended  by  success. 
Blackpool,  May  21st.  D.  Winatanley. 

18  THE  ATMOSPHERE  UNLIMITED  P 

[10993.1— Bhino,  unfortunately,  like  "  F.B.A.S. ," 


one  of  tne  "  beuightod  few"  who,  having  not  read 
Mr.  W.  Mathieu- Williams's  "  Fuel  of  the  8un," 
are  groping  in  "  outer  darkness,"  I  hope  he  will  not 
dazzle  us  with  the  brilliancy  of  his  theory,  bat  that 
he  will  calmly  and  logically  establish  it ;  or,  if  he 
cannot,  surrender  his  position.  Mr.  Williams  seems 
to  mean  by  the  expansive  force  of  air,  not  its  in- 
herent elasticity,  but  the  pressure  of  the  superin- 
cumbent mass  of  air  which  it  supports,  and,  lie  all 
fluids,  transmits  in  every  direction.  This  pressure 
diminishes  as  we  ascend,  and  when  the  surface  of 
our  aerial  envelope  is  reached,  there  being  no  more 
weight  to  bear,  tne  elasticity  is  zero.  Mr.  Williams's 
argument  (letter  10924),  if  I  understand  it  rightly, 
would  apply  equally  well  to  the  ocean.  As  he  only 
considers  the  atmospheric  pressure  due  to  its  weight, 
we  might  say  : — Supposing  the  earth's  surface  to  be 
covered  with  a  layer  of  water  32ft.  deep,  we  know 
that  on  the  surface  of  the  earth  the  elastic  or  out- 
flying  force  of  a  given  quantity  of  water  enormously 
exceeds  its  gravitating  power ;  that  a  cubic  inch  of 

water  which  weighs  — g  ounces  exerts  an  expansive 

force  of  15  pounds  on  each  of  its  six  sides.  Neglect- 
ing five  of  these  sides,  and  regarding  only  the  upper 
one,  its  tendency  to  upward  or  outward  expansion  is 
1,555  times  greater  than  its  downward  tendency  or 
gravitation.  In  the  usual  mode  of  showing  that  the 
atmosphere  has  a  definite  limit,  it  is  ass  timed  that 
gravitation  is  greater  at  the  earth's  surface  than  the 
expansive  force  of  air;  but,  while  the  former  de- 
creases, the  hitter  remains  constant,  and  therefore  a 
point  must  exist  where  they  are  equal,  which  will  be 
the  limit  of  the  atmosphere.  It  follows,  then,  that 
above  this  surface  the  expansive  force  of  air  is 
greater  than  tbe  attraction  of  gravity,  and  therefore 
any  air  brought  above  the  surface — as  it  must  be 
by  aerial  tides— would,  if  it  be  infinitely  expansible, 
be  for  the  most  part  lost  from  the  atmosphere.  The 
decrease  of  gravity  at  a  height  of  50  miles,  being  in 

the  ratio  (^g^ffo)'*        80  amail  *  di*»w» 

that  the  actual  surface  of  the  atmosphere  must  be 
much  within  the  theoretical  limit.  I  suppose  Mr. 
Williams'  is  acquainted  with  the  nature  of  the 
reasoning — for  he  must  hare  refuted  it — which  tends 
to  show  (according  to  the  extract  from  Hersohel 
which  I  gave  in  my  query  on  p.  186)  that  there  is  a 
limit  to  the  expansibility  of  gases.  If  the  air  has  a 
tendency  to  move  from  the  earth  21,000  times 
greater  than  gravitation  has  to  retain  it,  it  would 
seem  not  unreasonable  to  a<«k  why  the  atmosphere 
does  not  fly  away;  but  this  is  a  detail.  Mr. 
Williams's  method,  however,  bjr  neglecting  five_  of 
the  sides  of  the  cubio  inch  of  air,  and  considering 
only  the1  lowermost,  shows  that  tbe  tendency  of  the 
air  downwards  and  towards  the  earth  is  just  aa 
great  as  that  from  it.  If  the  atmosphere  extends  to 
an  infinite  distance,  then  aqueous  vapour,  being  as 
much  a  gas  as  air,  will  also  do  so ;  but  in  the  outer 
and  colder  parts  of  the  solar  system  it  would  con- 
dense and  fall  on  the  planets,  and,  more  constantly 
going  to  take  its  place,  all  the  water  on  the  earth 
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would  soon  be  abstracted.  How  does  Mr.  Williams 
reconcile  the  existence  of  a  resisting  medium  to  the 
earth's  motion  with  the  constancy  of  the  year  and 
day  P  I  do  not  understand  how  the  "  dissociation 
and  recombination  of  the  decomposable  constituents 
of  the  atmosphere"  can  maintain  the  sun's  heat.  Tt 
is  a  rudimentary  fact  in  chemistry  that  the  decom- 
position of  a  compound  body  into  its  elements 
requires  just  as  much  heat  as  is  given  oat  in  their 
combination.  My  own  ideas  on  this  subject  are 
very  obscure,  and  I  hope  some  one  will  show,  from 
the  kinetic  theory  of  gases,  what  really  is  and 
should  be  the  extent  of  the  atmosphere,  and  that 
Mr.  Williams  will  give  some  farther  explanation  of 
his  theory,  and  consider  the  foregoing  objections. 

Charles  W.  Hodgson. 

EBRATtJM— PROJECTION  OF  STAB  ON 
MOON'S  DISC. 
[10994.}-Jn  the  sketch  of  Jupiter  (Fig.  1,  let. 
10962,  p.  279)  your  wood  engraver  has  made  the 
equatorial  belts  to  be  connected  at  the  E.  end ;  this 
is  not  shown  m  my  sketch,  unless  the  crayon  mark- 
ing got  rubbed  while  it  was  in  the  envelope.  On  May 
16th,  Jupiter  being  in  same  position  as  in  Fig.  2 
(10962),  the  S.  belt  was  broken  at  the  part  where 
the  belt  branches  off  to  E.,  and  the  northern  one 
was  connected  by  a  branching  belt  with  the  eastern 

Esrtion.  There  was  also  a  break  in  the  N.  belt,  a 
ttle  to  the  W.  of  the  centre  of  the  disc. 
"  F.  W.  M."  (10961,  p.  279)  appears  to  have  got 
the  right  solution  at  last  of  the  phenomenon  of 
"  Projection."  I  always  find  it  necessary  to  read- 
just the  focus  for  stars  after  it  has  been  set  for  the 
moon.  Sir  J.  South  once  witnessed  the  projection 
of  a  7m.  star  on  the  moon's  dark  face  (the  moon 
was  about  7i  days  old)  with  Lord  Bosse's  3ft.  aper- 
ture telescope.  It  remained  apparently  on  the  disc 
for  about  two  seconds.  This  was  the  first  occupa- 
tion observed  with  that  telescope. 

Frank  Dennett. 

GABSENDI-JUPITEB. 

[10995.]— I  caw  confirm  Mr.  Dennett's  observa- 
tion of  Gaesendi  on  the  5th  of  May.  I  was  observ- 
ing it  on  that  night,  and  saw  very  plainly  indeed 
with  my  Siin.  Wray  the  two  craters  that  he  speaks 
of,  on  the  summit  of  the  ring — one,  just  where  the 
Percy  Mountains  join  the  ring;  the  other  at  the 
south  bend  of  the  ring.  This  is  the  position  in 
which  I  have  them  in  the  sketch  I  made.  The 
wall  appeared  to  me  lower  from  the  last-mentioned 
crater  for  a  little  distance  towards  the  east,  also 
just  at  the  north-west— i.e.,  on  the  west,  close  to  the 
Spoon.  The  interior  mountains  or  ridge  appeared 
to  run  from  the  centre  southwards,  to  the  crater  on 
the  south  bend,  and  from  the  centre  to  a  point  a 
little  north  of  the  other  crater  above  mentioned. 
Outside  the  ring,  east  of  the  Spoon,  there  were  two 
craters. 

On  May  12th  I  also  saw  on  Jupiter  the  "  belt- 
leaving  the  south  equatorial  one  in  an  oblique 
direction,  near  the  east  limb"— very  plainly.  I 
observed  it  at  about  2  a.m.  Briokwall. 

e  OKIONTS. 
[10996.]— In  last  week's  issue  of  the  Ekolish 
Mkcha  nic  yonr  correspondent  "  T.  E.  E."  (letter 
10960)  affirms  that  there  is  little  doubt  that  6  Ononis 
will  turn  out  to  be  a  variable,  and  very  likely  of 
short  period.  (Italics  are  my  own.)  Now,  as  I 
have  always  taken  great  interest  in  everything  per- 
taining to  sidereal  astronomy  (especially  on  the  sub- 
ject of  variable  stars),  I  should  feel  extremely 
obliged  to  your  correspondent  if  he  would  briefly 
state  his  reasons  for  supposing  Ononis  to  be  a 
variable  of  short  period.  Why  short  ?  My  object 
in  writing  this  is  not,  I  can  assure  your  contributor, 
simply  to  provoke  a  futile  discussion,  but  merely  to 
get  at  the  basis  of  his  reasoning  on  the  subject. 

Aconite. 

VENUS. 

[10997.]—TmB  planet  can  now  be  seen  with  great 
clearness  at  the  height  of  the  day,  and  may  easily 
be  detected  by  any  one  possessing  fair  eyesight.  I 
observed  her  yesterd  ay  at  two  p.m.,  without  diffi- 
culty, after  a  little  searching.  To  those  who  may 
be  anxious  to  tee  the  planet  in  bright  sunshine  I 
may  state  that  at  two  p.m.  yesterday  Venus  was 
situated  very  high  up,  and  about  one  hour  to  the 
eastward  of  the  meridian,  at  or  near  the  place 
occupied  by  the  sun  at  eleven  o'clock.  Of  course, 
this  is  only  an  approximation,  but  I  think  it  will 
serve  as  a  guide  to  those  who  have  only  a  pair  of  eyes 
to  assist  them  in  their  search.  It  may  be  interesting 
to  those  who  do  not  possess  teles  copes  of  sufficient 
aperture  to  define  Yenus  under  ordinary  circum- 
stances, to  know  that  an  ordinary  deer-stalker's 
te  let  cope  of  lfin.  clear  aperture  will  show  the  cres- 
cent shape  of  Venus  at  2  p  m.  with  considerable 
clearness.  I  saw  the  beautiful  crescent  of  the 
planet  at  the  above-named  hour  yesterday  with  a 
glass  of  the  kind  I  have  mentioned.  I  should  infer, 
fiom  the  fact  that  the  planet  was  so  distinctly  seen 
with  the  naked  eye  at  2  o'clock,  that  it  could  be 
seen  equally  well  at  noonday.  Brace  Fonwiok. 
ir  Athole,  N.B.,  26th  May. 


NEWTON'S  LAWB. 

1 10998. ] — I  am  not  certain  that  I  understand 
"  Dr.  H.  M.  M."  (letter  10926),  but  from  his  asking, 
"  What  is  the  cause  of  the  eccentricity  of  the  earth's 
orbit  ?"  and  subsequently,  supposing  the  answer  to 
be  "Don't  know,"  it  seems  that  he  is  labouring 
under  the  delusion  that  a  cause  is  wanted.  Is  it 
possible  that  the  "  Dr."  is  not  a  ware  that  a  full  and 
sufficient  explanation  of  the  elements  of  the  plane- 
tary orbits  and  their  minutest  perturbations  is  given 
by  the  doctrine  of  gravitation  ?  If  the  Velocity  and 
direction  of  projection,  the  distance  from,  and  mag- 
nitude of,  a  central  force,  and  the  law  of  variation 
be  given,  the  resulting  path  can  be  shown  by 
dynamics. 

When  the  central  force  is  gravity,  if  ft  be  the 
attraction  at  unit  of  distance,  K  the  distance  of  the 
point  of  projection  from  the  force,  and  V  the  velocity 
of  projection,  then 

when  Vs  ■*=       the  orbit  is  an  ellipse, 
when  V«  -  —   .   .   .  parabola, 


when  V^-^ 


hyperbola. 


When  the  orbit  is  an  ellipse  its  eccentricity  is  found 
from  the  equation 

e*  -  cos*o  +  (J^  -  1  )»sin  o, 

where  a  is  the  angle  formed  by  the  direction  of  pro- 
jection with  the  initial  radius  vector.  What  are  the 
'*  old  Newtonian  ideas"  to  which  "  Dr.  H.  M.  M." 
alludes  in  his  peroration  F 

Charles  W.  Hodgson. 

THE  VIENNA  REFBACTOB. 

[10999.] — Having  recently  had  the  opportunity 
of  visiting  Mr.  Grubb's  telescope  manufactory,  I 
have  thought  that  the  following  notes  might  prove 
of  interest.  I  was  accompanied  during  my  visit  by 
Mr.  Howard  Qrubb,  whose  courtesy  in  explaining 
everything  made  me  regret  that  I  was  so  ill-qualified 
to  profit  by  it. 

I  must  request  the  experts  to  make  allowance  for 
any  technical  inaccuracies  that  may  appear.  These 
works  are,  I  believe,  the  largest  and  most  complete 
of  any  devoted  to  astronomical  instruments.  There 
are  more  than  40  skilled  workmen  employed,  of 
whom  nearly  one-half  are  engaged  on  the  large 
equatorial  and  other  work  connected  with  the  Vienna 
Observatory.  At  these  works  have  been  made  Lord 
Lindsay's  15}in.  refractor ;  one  at  Oxford,  12in. ; 
another  in  Mr.  Hnggins's  Observatory,  15in. ;  besides 
the  great  Melbourne  reflector,  4ft.  in  diameter.  I 
may  here  mention  that  the  Pulkowa  refractor  is 
15in.  in  diameter,  that  at  Gateshead  (Mr.  Ne wall's) 
is  25in. ,  by  Cooke,  of  York ;  and  the  Largest  at  present 
in  existence,  at  Washington,  by  Clarke,  of  Mass.,  is 
26in.  The  Vienna  refractor  will  have  about  27in. 
clear  aperture,  and  32ft.  focal  length  ;  this  aperture 
may  possibly  be  exoeeded,  if  the  discs  of  glass  fur- 
nished by  M.  Foil,  of  Paris,  will  admit  of  it.  One  of 
them,  the  flint  glass,  has  been  already  cast,  and  is 
28}in.  in  diameter,  which,  if  free  from  defects,  may 
give  a  diameter  of  27 Jin.  About  one-half  of  the 
mechanical  work  connected  with  the  instrument  is 
finished.  The  polar  axis  and  the  declination  axis  as 
well  as  the  clock  are  completed.  The  latter  is  regu- 
lated by  a  conical  pendulum,  the  arms  of  which  are 
furnished,  on  the  upper  surface,  with  leather-pointed 
studs,  which,  as  the  balls  fly  out,  are  pressed  against 
a  sing  of  brass  immediately  over  them.  So  complete 
is  the  absorption  of  superfluous  power  that  doubling 
the  weight  produces  an  acceleration  of  but  one  second 
in  six  minutes.  To  eliminate  even  this  inaccuracy. 
Mr.  Grubb  has  devised  a  method  of  making  a  normal 
clock  control  the  driving  clock  by  means  of  electri- 
city. The  dome  will  be  42ft.  internal  and  45ft. 
external  diameter,  formed  of  two  shells  of  sheet 
steel,  weighing  about  12  tons.  _  For  testing  the  in- 
strument before  removal  it  will  bo  erected  in  the 
central  compartment  of  the  works,  45ft.  in  diameter, 
and  the  dome  constructed  over  the  present  one, 
whioh  will  be  removed.  In  the  grounds  are  also 
being  constructed,  three  smaller  domes  for  the  same 
building,  27ft.  in  diameter.  They  revolve  upon  live 
rings,  as  devised  by  Mr.  Thomas  Grubb,  F.B.S., 
and  so  easy  is  the  motion  that  I  was  able  to  move 
with  one  finger  a  small  one,  about  13ft.  in  diameter, 
weighing  f  of  a  ton,  which  was  in  process  of  con- 
struction. The  opening  and  closing  of  the  shutters' 
is  managed  very  ingeniously.  That  belonging  to  the 
large  dome  must  be  about  33ft.  long ;  it  slides  in 
grooves,  and  is  raised  overhead  by  a  counterpoise ;  but 
it  is  evident  that  as  it  approaches  the  zenith  its 
weight  diminishes  to  nothing,  and  increases  again  as 
it  runs  down  the  opposite  slope.  This  variation  is 
allowed  for  by  dividing  the  counterpoise  into  a  num- 
ber of  weights  fastened  at  intervals  along  the  chain. 
As  the  shutter  is  raised  the  weights  are  deposited 
successively,  and  when  its  own  weight  comes  into 

f lay  the  chain  doubles  round  another  pulley,  and 
he  weights  are  raised  again  in  inverse  order.  The 
shutter  is  thus  brought  quietly  to  rest,  and  the 
force  required  to  move  it  is  reduced  to  a  minimum. 


Mr.  Grubb  showed  me  also  several  of  his  appliances 
for  saving  time,  such  as  enabling  the  observer  to 
read  the  declination  and  hour  circles  without  stirring 
from  his  seat.  A  lamp  hung  in  gimbals  to  the  end 
of  the  declination  axis  throws  a  beam  through  it, 
which,  reflected  by  six  prisms,  illuminates  thote 
circles  and  the  micrometer  wires,  as  well  as  the 
position  circle.  This  latter,  which  is  usually  attached 
to  the  micrometer,  is  here  made  part  of  the  breech- 
piece  or  eye-end.  It  consists  of  a  ring  of  glass  (on 
which  the  divisions  are  etched)  inclosed  for  safety  in 
brass  ;  a  small  window  is  left  through  which  a  beam 
is  sent.  This  apparatus  obviates  the  necessity  of 
having  a  circle  to  every  micrometer.  A  detailed 
description  of  it  and  the  illuminating  apparatus  will 
be  found  in  the  British  Association  report  for  1872. 
An  arrangement  for  altering  the  speed  of  the  instru- 
ment in  Azimuth,  to  suit  either  stellar  or  lunar  mo- 
tion by  means  of  differential  epicycloid aX  wheels, 
struck  me  as  being  the  most  ingenious  thing  I 
saw ;  but  I  won't  attempt  to  describe  it,  as  I 
am  not  sure  I  understand  it.  It  is  also  under 
the  control  of  the  observer  while  sitting;  and, 
to  still  further  lighten  his  labour,  experiments 
are  being,  made  to  ascertain  the  possibility  of 
illuminating  the  verniers  of  the  equatorial  by 
platinum  wires  rendered  incandescent  temporarily 
by  an  electric  current.  One  of  the  hour  circles  will 
be  readable  from  the  ground  floor,  where  also  will  be 
a  handle  for  quick  motion,  and  a  sidereal  clock  let 
into  the  stand  of  the  telnscope,  so  that  the  instru- 
ment can  set  in  B  A  from  the  floor  level.  The  tabs 
of  the  equatorial  will  be  made  of  steel,  and  many 
portions  of  the  fittings,  formerly  made  of  wrought 
iron,  will  also  be  made  of  steel,  but  nickel-plated  to 
prevent  mat. 

A  spectroscope  in  which  out  of  a  battery  of  12 
prisms  any  number  can  be  brought  into  or  thrown 
out  of  use,  by  simply  sliding  the  telescope  along  s 
groove,  must  prove  a  boon  to  observers,  particularly 
in  onr  changeable  climate.  The  figures  of  the  con- 
tract have  been  most  erroneously  quoted  in  some  of 
yonr  contemporaries.  The  total  contract  is  for 
.£14,000,  of  which  .£8,400  is  for  the  equatorial. 

J.  A.  De  Lamoure. 

THE  SCIENTIFIC  EXHIBITION  AT 
SOUTH  KENSINGTON. 

Bl 000.] — While  the  scientific  instruments  ex- 
ted  at  South  Kensington  cannot  but  call  forth 
our  admiration,  not  only  from  their  ingenuity  and 
the  perfection  of  their  execution,  when  taken  as  a 
whole,  the  official  catalogue  of  these  instruments 
must  to  a  similar  extent  excite  our  wonder— not  so 
much,  however,  from  its  correctness  as  for  the 
positive  glut  of  errata  by  whioh  it  is  distinguished. 
But  no  portion  of  these  errata,  it  must  be  admitted, 
affect  any  part  of  the  catalogue  in  particular :  titer, 
on  the  contrary,  are  distributeed  with  laudable 
impartiality  over  nearly,  the  whole  of  this  excep- 
tional specimen  of  typographic  art.  Neither  is  it 
to  a  single  class  of  errors  that  these  mistakes  are 
limited;  "share  and  share  alike"  appears  to  be 
the  principlo  upon  whioh  this  remarkable  pro- 
duction seems  to  have  been  executed.  Thus,  while 
so  many  names  of  persons  and  thin**  are  mis- 
spelt, it  would  be  obviously  unfair  to  print  toe 
names  of  places  correctly  ;  and  this,  I  presume,  u 
the  reason  why  the  blunders  under  these  heads  are 
served  up  to  us  officially  in  such  equitable  pro- 
portions. 

To  quote  a  few  specimens  of  errors  in  names-  l 
should  like  to  be  favoured  with  information  as  to 
the  following  persons  :— Who  is  Mr.  Nichol  (880)? 
Who  is  M.  Fornault  (853)?  Who  is  M.  Borhcm 
(854)?  Who  is  M.  Merr  (828)?  Who  is  M. 
Deteuil  (2410)?  And  I  trust  I  shall  not  be  con- 
sidered to  be  intruding  on  the  privacy  of  <km«tic 
life  when  I  inquire  who  are  Hanks  bee 
Pettier  (1437),  and  Schward  (1585,  86,  87,88,  89, 
90,  and  91)?  With  respect  to  Messrs.  Merr  and 
Schward  the  conooctor  of  the  official  catalogue 
appears  to  have  made  up  his  mind  in  a  powti  w 
manner ;  for  in  the  article  828  he  puts  "  Merr 
no  less  than  5  times,  while  "  Schward,"  as  I  have 
stated,  occurs  7  times  in  succession.  I  should  fur- 
thermore like  to  be  favoured  with  particulars  re- 
specting the  following  things :— What  in  the  world 
is  a  "pantigreph"  ("Introduction,"  p.  15)?  ,B 
what  system  of  botany,  natural  or  pnxiatoraJ,  « 
a  description  of  "  arternesia  absinthium  r  i<l 
to  be  met  with?  What  can  "  andemagmbsawe 
coils"  be  (1703)?  And,  to  tell  the  truth,  I  J»" 
no  very  dear  idea  of  a  *«  Wollaston's  Frees 
Moreover,  not  being  a  Fellow  of  the  Boyd 
graphical  Society,  the  particulars  as  to  the  IsnW" 
and  longitude  of  the  foUowing  districts  or  pftw» 
would  be  considered  a  favour  :— PommerauiM«^i 
Griefswald  ("  List  of  Contributors,"  p,  36),  Gta» 
wald(595),StrasBburg(3634,35,and36). 

This  letter  is  already  too  long ;  it  would,  bow 
ever,  prove  much  longer  if  I  sent  you  tbe  nnffloen 
of  the  articles  in  whioh  I  have  met  »nth 
similar  to  those  I  have  cited.  If,  on  f  wrbwW 
the  position  of  "  Strassburg,"  it  should 
to  be  a  nice  quiet  watering-place,  I  »oaU  F0™^ 
retire  thither  for  a  while  to  recover  from  the  seu" 
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venriueas  brought  on  by  the  perusal  of  tbe  official 
catalogue,  tbe  "first  edition  of  which,  we  are  in- 
formed, is  under  revision — an  operation  which  it 
appears  to  require.  Should  "  Strassburg "  not 
prove  to  be  the  sort  of  spot  I  bare  Bpoken  of,  I 
shall  be  on  my  beam-end9  ;  for  I  really  most  go 
somewhere  to  recruit  my  health  and  strength 
before  entering,  as  I  purpose,  upon  an  examination 
of  tbe  official  description  of  the  instruments  in  the 
Special  Loan  Collection  of  Scientific  Apparatus  at 
the  South  Kensington  Museum. 

W.  G.  Lettsom. 


THE  REMINGTON  WRITING  MACHINE, 
OK  TYPOSCRIPT. 
[11001 .] — I  have  lately  had  an  opportunity  of 
examining  in  detail  this  ingenious  contrivance,  which 
although  still  evidently  in  its  infancy,  and  selling  at 
a  price  which  must  effectually  prevent  its  coming 
into  general  use,  contains  the  germs  of  a  most 
useful  machine.    It  is  designed  to  substitute  the  use 
of  pen  ami  ink  in  writing,  and  gives  as  a  result, 
pages  of  matter,  printed  almost  as  well  as  by  the 
press.     The  invention    consists  of  a  keyboard, 
similar  to  that  of  a  piano,  each  key  actuating  a 
hammer,  somewhat  after  the  mode  in  which  the 
hammer  is  made  to  strike  the  string  in  that  instru- 
ment.   But  in  the  "  typoscript,"  the  hammers  arc 
arranged  in  a  circle,  in  such  a  manner,  that  on 
striking  a  key  the  hammer  head  strikes  exactly  the 
centre  of  the  circle.    Each  hammer  head  strikes 
exactly  in  the  same  place  (centrally)  no  matter 
which  key  is  struck.    The  hammer  heads  instead  of 
being  as  in  the  piano,  felted,  carry  each  one  of  them, 
at  their  extremity  a  different  letter  or  sign,  such  as 
a  figure,  stop,  Ac    Tho  same  motion  of  the  key 
whicb  throws  the  hammer  head  with  its  respective 
type  to  the  centre  of  the  circle,  causes  the  paper  to 
be  inscribed  to  unroll  from  a  drum,  and  holds  it 
motionless  while  the  letter  is  being  impressed  ;  the 
depression  of  the  next  key  moves  it  another  step 
forward  ready  to  receive  the  impress  of  the  letter 
from  that  key.    A  key  is  also  provided,  whose  office 
is  to  move  the  paper  forward  without  receiving  any 
impression,  to  mark  the  blanks  which  occur  between 
each  completed  word. 

When  one  line  has  been  completed,  and  the  edge  of 
the  sheet  reached,  warning  is  given  by  tho  tinkling 
of  a  little  bell,  when  a  side  lever  shifts  the  paper 
back  to  the  other  side.  The  contrivance  of  inking 
the  type  is  at  once  novel  and  ingenious.  It  consists 
of  a  Band  charged  with  ink,  which  lies  between  the 
hammer  head  and  tbe  paper,  so  that  in  point  of 
fact  the  type  does  not  actually  touch  the  paper,  but 
only  causes  tbe  inked  band  to  come  in  contact  with 
the  paper,  at  those  portions  corresponding  to  the 
protuberances  on  its  own  surface.  A  simple  con- 
trivance keeps  this  inked  band  shifting  between 
two  rollers,  thus  avoiding  the  wear  that  would 
ensue  from  the  same  part  being  repeatedly  struck. 
The  work  turned  out  by  this  machine  is  extremely 
clear  and  legible,  and  tbe  machine  itself  is  small, 
compact,  and  elegant-  If  the  price  could  only  be 
reduced  to  within  moderate  limits,  the  Remington 
"  typoscript  "  would  doubtless  become  as  common 
as  the  Remington  rifle  or  sewing  machine. 

A.  P.  J. 

[1100! 
bain  br 


TUBERCLE  IN  POOD. 
[11002.] — An  important  series  of  researches  has 
*en  brought  to  a  temporary  close  by  Prof.  Gerlach, 
of  Berlin,  with  tbe  conclusion  that  tubercular  matter, 
or  the  flesh  of  tuberculous  animals,  is  capable  of 
commdnicating  a  specific  virus  if  taken  as  food.  The 
question  is  one  of  considerable  importance  in  this 
country  ;  and,  as  much  inferior  meat  and  offal  is 
undoubtedly  consumed  by  the  poorer  classes,  it  be- 
hoves those  who  hare  any  influence  with  them  to 
warn  them  of  the  result  of  a  want  of  prudence. 
Prof.  Gerlach  says : — There  is  a  specific  virulent 
material  in  tnbercle,  and  many  of  the  symptomB  of 
tubercular  disease  are  due  to  the  absorption  of  this 
tutu.    2.  This  virus  exists  in  tubercle  in  all  its 
stages,  bnt  apparently  in  greater  intensity  in  cheesy 
masses.  It  is  found  in  recently  formed  tubercle,  and 
ui  miliary  tubercle.     3.  The  infection  begins  first 
u»  the  mucous  membrane  of  the  month,  and  if  the 
tubercular  matter  be  in  contact  a  sufficient  length  of 
tune  with  the  mucous  membrane  of  the  alimentary 
oanal,  it  may  communicate  the  disease  to  the  whole 
lymphatic  system.    4.  While  tubercular  disease  has 
•pecial  characters  in  different  animals,  all  tuber- 
cular matter,  when  introduced  into  tho  alimentary 
canal  from  one  species  to  another,  is  more  or  less 
virulent.   5.  The  tubercular  matter  of  birds,  espe- 
cially that  of  the  common  hen,  in  very  virulent,  and 
jf  identical  in  its  action  with  that  of  mammalia. 
:  lbe  fibrous  tubercle  of  horses,  without  a  trace  of 
formation,  is  just  a*  infectious  as  the 
miliary  tubercle  of  cattle.  7.  The  flesh  of  tubercular 
animals  is  also  infectious,  though  in  a  much  less 
^RTe.'  than  tubercle  itself.    8.  Tubercular  material 
cooked  for  a  quarter  to  half  an  hour  is  still  infec- 
tnougb  in  a  much  less  degree  than  that  not 
matt    »  ^'        e"ec*8  °^  poisoning  by  tubercular 
iter  taken  into  the  alimentary  canal  are  irritation 


of  the  mucous  membrane,  both  of  the  alimentary  and 
respiratory  tracts,  enlargement  and  tenderness  of 
the  lymphatic  glands,  enlargement  of  the  bronchial 
glands,  and  the  formation  of  tubercle  in  the  lungs 
and  other  organs.  It  would  appear  from  these 
remarks  that  the  consumption  of  the  lungs  of 
animals — a  common  practice  as  regards  the  pig,  and 
probably  also  with  the  sheep  and  ox— is  surrounded 
with  no  little  danger  ;  for,  although  such  "meat" 
would  be  seized  if  it  came  before  tbe  inspector  of 
the  meat  market,  it  cannot  be  doubted  that  much  of 
it  finds  its  way  into  the  various  cooked  and  uncooked 
mysteries  supplied  to  the  public.  J.  H.  K. 


GAS  ANALY8I8. 

[11003.]— Percival  Neville  (10954)  evidently 
thinks  I  have  been  wickedly  "  poking  fun  "  at  our 
correspondent,  Mr.  A.  H.  Allen ;  but  I  deny  any 
such  "  wicked  "  intention.  My  only  reason  for 
appearing  in  the  English  Mechanic  was  to  seek 
information  from  tboso  who  were  able  to  give  it, 
whether  Mr.  A.  H.  Allen  or  any  one  else.  I  am 
entirely  at  a  loss  to  know  how  Percival  Neville 
gets  his  first  batch  of  equations ;  perhaps  he  will 
state  how  he  does  obtain  them.  He  states  that  I 
have  "  carefully  framed  the  equation  to  m  erro- 
neously ;"  but  this  I  fail  to  see— for,  according  to 
the  reactions  which  take  place  on  explosion,  viz. : — 
A  =  CR,  +  20s  =  CO.  +  20H: 
C  -=  C2H6  +  3K>3  =  2CO»  +  30Hj 
D  =  C,H10  +  6JOj  =  4CO;  +  50H- 
contraction  takes  place  according  to  tho  following 
equation : — 

2A  +  2|C  +  3,D  =  p  (1). 
That,  is  one  volume  or  molecule  of  CH«  and  two 
volumes  or  molecules  of  oxygen  give  one  volume  or 
molecule  of  carbonic  anhydride — the  OHj  of  course 
condenses,  therefore  there  is  a  contraction  in  volume 
of  two — one  volume  of  methyl  and  three  and  a  half 
volumes  of  oxygen  unite  and  form  two  volumes  of 
carbonic  anhydride,  with  a  contraction  of  2}  ;  and 
one  volume  of  ethyl  and  six  and  a  half  volumes  of 
oxygen  give  fonr  volumes  of  COj — therefore  there  is 
a  contraction  of  3i  volumes. 

Again,  one  volume  of  marsh  gas  forms  one 
volume  of  carbonic  anhydride,  one  volume  of  methyl 
forms  two  volumes  of  CO*,  and  one  volume  of 
ethyl  forms  four  volumes  of  carbonic  anhydride, 
thus : — 

A  +  2C  +  4D  =  u  (2). 
Then,  marsh  gas  (CR4)  consumes  two  volumes  of 
oxygen,  methyl  consumes  three  and  a  half  volumes, 
and  ethyl  consumes  six  and  a  half  volumes  ;  there- 
fore : — 

2A  +  3fC  +  GJD  =  p. 
Will  Percival  Neville  point  out  where  my  error 
exists  .-  Since  my  query  appeared  in  the  English 
Mechanic,  I  have — with  the  assistance  of  several 
chemical  friends — found  that  the  quantity  of  ethyl, 
in  such  a  mixture  of  gases,  must  be  determined  by 
a  direct  method — namely,  by  treating  the  mixture 
with  a  small  quantity  of  absolute  alcohol,  when  tho 
ethyl  is  absorbed ;  then  the  remaining  gases  are 
exploded,  &c,  and  the  solution  of  the  problem 
becomes  comparatively  easy.  J.  T.  T. 


DETECTING  ADULTERATION  BY 

MEANS  OP  A  SPECTROSCOPE. 
[11004.  |—  I  should  be  glad  if  any  of  the  practical 
analysts  who  read  your  columns  would  give  me 
some  more  definite  and  practical  idea  of  the  process 
of  detecting  adulteration  in  wines  by  means  of 
a  pocket  spectroscope.  I  read  that  Professor 
H.  Vogel  states  that  the  simplest  method  of  de- 
tecting adulteration  in  wine,  especially  in  regard 
to  the  colouring  matter,  is  by  means  of  the  spectro- 
scope. The  instrument  is  first  directed  towards  the 
blue  -ky .  or  to  its  reflection  in  a  mirror,  clamped  in 
a  horizontal  position  in  a  retort-holder,  and  the  slit 
closed  until  the  principal  Fraunhofer  lines,  C,  D,  E, 
F,  G,  and  a  few  intermediate  lines  are  distinct.  The 
liquids  to  be  studied  are  put  into  Bquare  white  bottles 
and  placed  before  the  slit.  Tho  absorption  bands  of 
the  moAt  important  colouring  substances  lie  between 
C  and  F  ;  those  which  lie  beyond  C  require  sunlight 
for  their  study,  which  is  not  always  to  be  had,  and 
hence  they  are  useless.  At  the  request  of  certain 
wine-dealers  Professor  Vogel  has  investigated  and 
published  the  absorption  spectra  of  pure  and  coloured 
wines.  Perfectly  pure  specimens  of  the  following 
sorts  of  red  wine  were  obtained  from  reliable  sources — 
namely,  Assmannhauser,  Burgundy.  Nuits,  C6te 
d'Or,  and  Bordeaux.  Although  they  differed  in  age 
and  intensity  of  colour,  they  give  the  same 
spectra.  Pure  concentrated  wine  absorbs  the 
whole  spectrum  to  the  orange.  Dilute  wine 
destroys  the  dark  blue  almost  entirely,  allows 
the  light  blue  to  pass,  but  absorbs  the  green 
and  yellow  green,  and  stops  at  D,  while  red  goes 
through  unchanged.  Tartaric  or  acetic  acid  darkens 
pure  wine  inconsiderably.  Ammonia  changes  the 
colour  of  wine  to  a  dark  grey  green,  and  makes  it 
much  moie  opaque,  so  that  it  must  be  strongly  dilu- 
ted in  order  to  obtain  tho  spectrum,  which  is  totally 


different.  Indigo  and  blue  are  strongly  absorbed  ; 
tbe  absorption  sinks  towards  the  green,  and  is  least 
in  the  yellow  and  orange,  but  exhibits  a  faint  band  in 
the  orange.  By  lamp-light,  the  absorption  of  alkaline 
wine  is  scarcely  perceptible.  The  spectral  reactions 
of  the  substances  employed  to  colour  wines  are  quite 
different.  Those  colouring  substances  which  are 
objectionable  to  the  taste,  but  not  injurious  to  health, 
give  reactions  very  similar  to  those  of  red  wine.  The 
juice  of  bilberry,  sour  cherry,  and  elderberry,  and 
extract  of  mallow  blossoms  absorb  nearly  tbe  whole 
spectrum.  Am  I  to  suppose  from  this  that,  if  I  dilute 
Madeira  with  Hambro  and  water,  and  bring  up  the 
colour  again,  the  spectroscope  will  detect  the  adultera- 
tion ;  or,  if  I  replenish  a  butt  of  Solera  with  a 
common  Mauzanilla,  will  it  be  possible  to  detect 
the  blending?  Would  Paxaretta  and  B.B.  make 
their  presence  known  in  port ;  and  must  I  give  up 
the  manufacture  of  Roussillon  ?  I  shonld  like  to  know 
whether  the  tests  discovered  by  Dr.  Vogel  would  be 
accepted  as  proof  by  any  of  our  enlightened  magis- 
trates. Barnes. 


CLASSIFICATION  OP  THE  ELEMENTS. 

[11005.) — Allow  me  to  correct  an  evident  error 
in  tho  first  sentence  of  Mr.  S.  Bottone's  letter  (10047), 
The  word  "invariable"  should,  I  presume,  read 
"  variable."  The  experiment  suggested  itself  to  me 
from  the  fact  that  the  affinity  of  carbon  for  oxygen, 
at  ordinary  temperatures,  is  less  than  that  of  copper, 
while  this  relation  is  reversed  at  a  red  heat ;  but  I 
did  not  intend  to  claim  it  as  new,  as  I  am  aware  that 
Davy  and  also  Faraday  have  described  experiments 
which  prove  the  relations  of  the  elements  to  be 
variable.  It  is  rather  singular  that  so  little  notice 
is  taken  of  this  fact  in  some  modern  electrical  text- 
books. Jenkin,  chao.  11.,  on  the  chemical  theory 
of  electro-motive  force,  gives  an  electro-chemical 
series  in  which,  as  he  says,  the  most  electro-positive 
materials  come  last,  but  no  hint  is  here  given  of  the 
conditions  under  which  this  conclusion  is  arrived  at. 
On  p.  216  he  gives  a  table  of  five  potential  series,  all 
different,  principally  because  of  the  difference  in  the 
active  "  ion  "  of  the  electrolyte  employed,  yet  on  the 
next  page  he  says  "  the  solution  employed  has  little 
effect  on  the  electro-motive  force."  Comparing 
copper  and  tin  in  solutions  of  hydrochloric  acid  and 
sulphate  of  potash,  the  effect  of  the  solution  on  the 
E.  M.  T.  would  appear  to  be  sufficient  to  reverse  it 
altogether.  J.  B.,  Belfast. 

SPELLING  REFORM. 

111006.]— The  following  remarks  by  Mr.  W.  W. 
Skeat,  copied  from  the  Athenaeum  of  May  27,  will,  I 
think,  be  read  with  interest  by  those  of  your  readers 
who  have  taken  part  in  the  discussion  on  the  subject 
of  spelling.  Mr.  Skeat  says  :  "  I  am  convinced  that 
no  one  can  in  the  least  understand  anything  about 
nomic  spelling  till  they  acquire  "  (he  acquires  ?)  "  one 
most  important  idea.  It  is  this.  Whereas,  in  very 
many  cases,  tho  spelling  is  not  phonetic,  or  not  in 
accordance  with  the  sound,  it  is  commonly  assumed, 
with  complete  untruth,  that  it  is  the  spelling  which 
is  in  fault,  and  the  said  spelling  is  abused  accord- 
ingly. But  it  is,  in  general,  the  other  way  :  it  is  the 
pronunciation  which  is  in  fault,  and  has  worked 
away  from  the  spelliug,  formerly  phonetic,  but  now 
no  longer  so.  That  is  where  many  who  urge  spelling 
reforms  err  very  widely.  It  would  much  conduce  to 
a  clear  understanding  if  the  matter  of  the  blame 
could  be  laid  in  the  right  place.  Whereas  our 
spelling  was  once  phonetic,  as  e.g.  is  the  Ellesmere 
M.S.  (another  MSS.  of  Chaucer's  "Canterbury 
Tales")  it  is  now  so  no  longer.  But  that  is  not  the 
fault  of  tho  spelling,  which  is  extremely  conservative 
and  changes  but  Blowly  ;  it  is  due  to  the  almost 
astonishingly  rapid  changes  of  pronunciation,  which 
havo  taken  place  so  quickly  that  the  spelling  has 
been  hopelessly  left  behind." 

Mr.  Skeat  goes  on  to  point  out  that  the  only 
possible  remedy  is  the  alteration  of  the  spelling— 

so  to  advance  the  spelling  as  to  bring  it  once  more 
on  a  level  with  the  pronunciation."  The  only 
difficulty  is  the  practical  one — By  what  power  could 
the  new  system  be  enforced?  Only  by  public 
opinion,  and  by  that  only  when  it  becomes  mnch 
stronger  than  it  is  now,  says  Mr.  Skeat.  But 
suppose  the  spelling  is  brought  up  to  the  level  of  the 
pronunciation,  what  guarantee  would  tbero  be  that  it 
would  not  again  fall  behind  ?  Mr.  Skeat  sees,  and 
says  so,  that  the  pronunciation  will  recede  still 
further  from  the  spelling.  Ho  asks  whether  there 
is  any  system  that  reformers  can  agree  to  adopt,  and 
evidently  thinks  there  is  not,  for  though  he  is 
conversant  with  the  work  of  Ellis  and  Pitman,  it  is 
to  assist  in  furthering  such  agreement  that  he  has 
written.  Saul  Rymea. 

SPELLING  BY  SOUND—4'  GLOSSIC." 

[11007.]— The  real  question  at  issue  U  whether  a 
phonetic  system  is  better  than  an  etymological 
system  of  spelling  English.  It  should  be  borne  in 
mind  that  the  spoken  word  is  the  real  word,  and  it 
seems  to  me  to  follow  naturally  that  the  best  system 
of  spelling  must  be  that  which  best  represents  the 
spoken  word.    Our  present  spelling  is  neither  fho- 
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nefcic  nor  etymological.  A  critical  examination  of 
it  would  probably  show  that  it  tends  quite  as  mucb 
to  obscure  the  history  of  our  words  as  it  fails  to 
record  their  sounds.  Nor  is  it  necessary  that  we 
should,  wheneTer  we  write  a  word,  give  its  pedigree, 
its  descent  direct,  and  its  collateral  relationship. 
That  is  the  business  of  grammarians  and  dictionary 
makers.  On  the  other  hand  a  perfect  phonetic 
orthography,  representing  words  as  spoken  at 
different  periods,  would  be  of  immense  advantage 
to  the  linguist,  who  now  has  to  labour  under  great 
difficulty  m  approximating  a  true  idea  of  the  pro- 
nunciation of  English  two  or  three  centuries  ago. 
There  is  reason  to  believe  that  even  the  names  of 
the  first  two  vowels  a  and  e  were  commonly,  if  not 
generally,  pronounced  as  in  French  a  very  short 
time  back.  Walker  fonnd  it  necessary  to  enter  into 
an  elaborate  argument  to  justify  naming  a  at,  as  in 
maid,  rather  than  ah,  as  in  path.  How  many 
Englishmen  who  have  not  turned  their  attention 
particularly  to  the  subject  know  that  gh  had  a 
guttural  sound  where  now  it  is  silent,  as  in  might, 
Tight ;  or  sounded  like  /,  as  in  laugh?  And  who 
can  tell  us  without  hesitation  when  that  guttural 
sound  was  discarded  ? 

A  phonetic  system  would  be  of  no  less  advantage 
in  an  educational  point  of  view.  An  English  child 
is  met  at  the  outset  by  a  difficulty  which  very  few 
entirely  surmount.  The  instrument  by  which  he  is 
to  attain  knowledge  is  made  most  perplexiugly  diffi- 
cult to  handle.  It  is  said  to  have  been  proved  by 
experience  that  a  child  may  not  merely  be  taught  to 
read  in  a  phonetic  spelling  in  less  time  than  in  the 
usual  spelling,  but  that  he  will  learn  both,  if  taught 
the  phonetic  first,  in  much  less  time  than  the 
ordinary  spelling  above. 

The  English  alphabet  being  redundant,  defective, 
sad  inconsistent,  it  has  been  proposed  to  supplement 
it  with  new  letters.  A  fatal  impediment  in  the  way 
of  this  is  the  circumstance  that  it  would  occasion 
too  great  expense  to  printers  and  typefounders.  To 
meet  this  difficulty  methods  of  utilising  the  ordinary 
alphabet  have  been  devised.  Of  these  Mr.  Alexander 
J.  Ellis's  "GIorbic"  seems  to  be  by  far  the  best 
considered.  It  is  very  desirable  that  persons  who 
agree  with  him  in  the  main  should  make  the  Blight 
sacrifice  of  sinking  their  differences  for  the  sake  of 
uniformity.  A  paragraph  or  two  written  in  "Gloasic," 
inserted  occasionally  in  your  valuable  publication, 
would  familiarise  your  readers  with  the  scheme, 
which  in  schools  might  advantageously  be  used  in 
elementary  teaching.  It  is  useful  also  in  registering 
local  peculiarities  of  pronunciation,  a  subject  now 
interesting  the  English  Dialect  Society  and  other 
patriotic  linguistic  bodies.  Ihe  following  is  the 
key  to  Mr.  Ellis's  "  Glossio."  Puller  particulars 
may.be  got  in  his  works,  more  especially  in  his 
pamphlet,  "  The  English  Spelling  Difficulty." 

' '  Bead  the  large  capital  letters  always  in  the  senses 
they  have  in  the  following  words,  which  are  all  in 
the  usual  spelling  except  the  three  in  italics,  meant 
tor  foot,  then,  rouge : — 

bEEt      bAIt      bAA      oAUl      cOAI  cOOl 
knit        nEt      gnAt       nOt        nUt  fUOt 
hEIght     fOIl      fOUl  fEUd 
Yea      Way     WHey  Hay 

Pea  Toe  CHest  Keep  Pie  THen  Seal  ru8H 
Bee   Doe   Jest  Oape  Vie  DHen  Zeal  rouZHe 

eaB   Ring   eaRR'ing   Lay   May   Nay  eiNG 
The  accent  to  be  marked  by  an  inverted  full-point 
when  not  on  the  first  syllable." 

The  general  use  of  phonetic  spelling  would  tend 
to  the  assimilation  of  the  pronunciation  of  the 
language  in  different  parts  of  the  country.    As  a 
Welshman  I  probably  have  my  peculiarities.  I 
should  thus  read  the  first  two  verses  of  Gray's  elegy, 
giving  my  pronunciation  in  "  Gloasic"  : — 
"  Dhi  kurfeu  toalx  dhi  nel  ov  parting  dai, 
Dhi  losing  hurd  weindz  sloali  oar  dhi  lee; 
Dhi  plouman  hoamwanrd  plodz  hiz  weerr'i  wai, 
And  lee  vs  dhi  wurld  too  dnrknes  and  too  mee. 
Nou  faids  dhi  glimurr'ing  landskaip  on  dhi  seit, 

And  aul  dhi  air  a  sol  em  stilnes  hoaldz, 
8aiv  whair  dhi  beetl  wheels  hisdroani  flint, 

And  drouzi  tingklingz  lul  dhi  distant  foalds. 
I  am  curious  to  know  whether  the  pronunciation 
prevalent  in  this  neighbourhood  differs  much  from 
thas  in  other  parts  of  the  country.  Perhaps  some 
of  your  readers  in  Northumberland,  Norfolk,  the 
South  of  England,  Somersetshire,  or  elsewhere, 
would  gratify  me  by  giving  the  above  lines  in 
"Gloseio,"  as  pronounced  by  educated  persons  in 
those  parts. 

Carmarthen.  Omega. 

RAILWAY  CARRIAGES. 
[11008.]— When  I  said  the  Midland  Railway 
Company  had  no  six-wheel  carriages  I  was  quite 
right  then,  and  "  Mew  "  is  right  now.  The  ones  he 
saw  were  built  with  four  wheels  :  with  luggage  they 
ran  hot,  as  they  had  too  much  weight  on  each  wheel ; 
so  just  lately  a  middle  pair  have  been  put  in,  and  an 
arrangement  of  springs  and  axle  boxes,  to  try  to 
avoid  the  faults  of  tne  old  six-wheelers.  There  are 
only  10  or  12  of  them.  Express  Driver. 


RAILWAY  GRADIENT8. 
111OO0  ]-Th«  tables  given  (p.  256)  by  "  Egeria" 
are  very  interesting.  Can  he  give  the  booked  time 
of  the  2.45  P  Was  the  train  late,  or  why  did  it  run 
so  fast  P  As  no  train  is  booked  to  run  over  60  miles 
an  hour,  will  he  give  us  some  more  particu'ars  of 
the  new  coupled  engines  ?  I  see  the  North  Western 
take  third-class  passengers  by  all  Scotch  trains,  and 
T  am  told  that  the  Great  Northern  do  not.  Is  this 
so — and  is  it,  as  stated,  because  the  8ft.  engines 
cannot  keep  time  if  they  dor    Express  Driver. 


"WEIGHT  AND  SPEED  OF 
LOCOMOTIVES. 

[11010.]— I  bats  read  with  amusement  "  Express 
Driver's  rt  two  or  three  last  letters.  They  are  all 
in  the  same  strain,  and  to  an  outsider  it  would 
seem  that  the  Great  Northern  Railway  engines, 
taken  as  a  body,  are  anything  but  what  they  ought 
to  be,  instead  of  being,  as  they  are,  very  success- 
ful engines.  Really  when  one  hears  the  same  thing 
over  and  over  again  it  seems  v»in  to  attempt  to 
dispel  the  illusion  under  which  "  Express  Driver  " 
seems  to  be  labouring  with  regard  to  the  Great 
Northern  Railway  8ft.  engines  ;  but  nevertheless  it 
does  not  do  to  allow  anything  to  be  said  when  one 
knows  that  it  is  not  the  truth. 

May  I  ask  what  authority  "  Express  Driver  "  has 
in  saying  that  Mr.  Stirling  has  given  up  building 
single  engines  P  He  has  built  coupled  engines  before 
those  lately  brought  out,  which  "  Express  Driver  " 
so  much  admires,  and  I  cannot  think  that  the  large 
engines  are  proved  to  be  failures  because  coupled 
engines  are  being  built.  In  what  way  have  the 
large  ones  failed?  If  No.  53— the  engine  which 
works  the  12.27  from  Peterbro*  to  London  every  day 
— is  anything  to  go  by,  she  is  certainly  no  failure, 
and  has,  and  is  now,  giving  satisfaction. 

"  Express  Driver  does  not  share  "  Continental 
Locomotive  Superintendent's "  liking  for  bogies 
and  outside  cylinders.  I  have  drawings  of  about 
60  Continental  engines,  and  out  of  them  there  is 
only  one  inside  cylinder  engine.  Again,  in  America 
there  is  scarcely  a  locomotive  without  a  bogie  of 
some  kind,  and  all  have  outside  cylinders  ;  and  look 
at  the  quantity  of  engines  in  England  with  bogies. 
Even  there  are  some  on  the  Midland.  The  N.  L.  R. 
engines,  with  5ft.  Sin.  wheels,  work  very  steadily;  in 
f  act  they  roll  slightly  when  running  tender  foremost, 
but  not  at  all  when  running  the  other  way. 

I  was  on  the  Wood-green  platform  on  Saturday 
last  when  the  5  30  down  express  passed,  it  being 
drawn  by  No.  48.  The  speed  was  about  50  miles 
an  hour,  and  the  steam  was  blowing  off  tremen- 
dously, and  I  should  Bay  was  standing  at  1501b.,  and 
it  is  not  the  first  time  I  have  seen  this  engine  as  well 
as  all  the  others,  in  a  like  condition.  The  train  was 
long  (as  it  always  is),  consisting  of  17  coaches,  in- 
cluding one  double  bogie  coach.  Will  "  Express 
Driver  "  favour  me  with  his  opinion  of  the  Fairlie 
engines  P 

May  16.  H.  B. 

[11011.  ] — As  so  many  tables  of  speed  are  given  in 
the  Mechanic,  I  beg  to  hand  you  the  following  s — 
The  np  Scotch  express  leaves  Bedford  at  6.56  a.m., 
stops  at  Luton  to  set  down  passengers,  and  gets  to 
St.  Pancras  at  8  a.m.— 49}  miles.  The  10  45  Pull- 
man from  Liverpool,  also  9  a.m.  and  4  p.m.,  runs 
to  Stockport  '374  miles)  in  47  minutes.  The  5  p.m. 
Pullman  from  London  leaves  Stockport  at  9.47, 
stops  to  set  down  passengers  at  Warrington,  and 
gets  to  Liverpool  at  10'35— 37}  miles  in  48  minutes 
— and  Btops  at  Warrington  out  of  it.  The  5.15  a.m., 
London  to  Bedford,  runs  49}  miles  in  1  hour 
3  minutes.  There  may  be  some  faster,  bat  these  I 
know  of.  As  to  long  runs,  the  longest  is  Carlisle 
and  Skipton,  87  miles.  Express  Driver. 


.  [11012.T— Not  very  long  ago  the  chairman  of  the 
Midland  said  "  that  they  did  not  expect  to  please 
their  rivals,"  and  it  is  quite  true — they  don't.  Mr. 
Chalmers  takes  great  interest  in  the  G.  N.  R.,  and 
other  readers  in  other  lines,  and  Mr.  Chalmers  is 
not  likely  to  like  Pullman's  Flying  Scotchman  or 
the  Midland,  as  the  Scotch  traffic  the  Midland  does 
did  belong  to  the  L.  &  N.  W.  and  G.  N.,  and  of 
course  those  lines  don't  like  losing  the  traffic  and 
reducing  the  tariff.  Mr.  Chalmers  says  (p.  256)  he 
"  has  travelled  on  Midland  express  engines  several 
times."  I  cannot  understand  it,  as  our  loco,  fore- 
man says  he  has  had  no  pass  to  do  so,  and  is  trying 
to  find  ont  the  engine  he  rode  on. 

I  wish  it  was  correct  that  the  banks  on  the  Mid- 
land were  no  heavier  than  on  the  G.  N.  I  don't 
think  the  line  from  King's  Cross  to  Hitehin  heavy ; 
there  is  a  little  pull  at  starting,  but  it  is  not  a  heavy 
line.  I  did  know  the  line  well  in  1859,  as  I  ran  the 
express  goods  from  Derby  to  King's  Cross  for  some 
time,  but  I  have  never  driven  over  the  Bedford 
and  London,  or  south  of  Rugby,  for  over 
fifteen  yean.  I  beg  to  say  the  M.  R.  Com- 
pany have  a  bank  of  14  miles  of  1  in  100. 
If  the  8ft.  G.  N.  are  such  very  fine  engines  I  cannot 
understand  why  Mr.  Stirling  has  stopped  making 


them,  and  now  builds  6ft.  7in.  coupled  engine*. 
Why,  too,  do  not  other  companies  build  them?  At 
to  single  engines  running  Pullman  trains,  they  cook) 
not  do  it.  I  can  remember  when  all  the  M.  E. 
engines  were  "  single."  The  first  coupled  engine 
they  had  was  old  No.  40;  she  was  rebuilt  sod 
coupled,  and  did  so  well  that  the  40  and  50  classes 
were  served  the  same.  Now  all  main-line  express 
trains  are  run  with  coupled  engines,  and  the  old 
single  engines  are  going  to  the  "  scrap  heap,"  at 
Derby,  as  fast  as  they  become  beyond  repairs.  The 
information  I  gave  as  to  the  G.  E.  engines  I  am 
assured,  by  a  G.  E.  foreman  fitter,  was  quite  correct. 
Mr.  Boyd  (p.  258)  says,  I  said  that  the  engines  sre 
short  of  steam.  The  statistics  as  to  coal  burnt  by  the 
G.  N.  R.  I  copied  from  the  coal-sheet  stuck  up  in 
the  ahed — that  is  all  I  go  by,  so  it  should  be  comet. 
I  know  that  for  the  first  week  the  Pullman  Scotch- 
man had  two  engines  ;  but  could  the  G.  N.  B.  or 
any  other  engine  hare  run  the  trains  I  told  yon  of 
on  p.  230,  and  kept  time?  Whatever  may  be  said 
about  the  Scotch  train,  there  is  no  doubt  that  there 
are  no  trains  in  England  better  or  safer  than  the 
Pullman  cars,  or  6- wheel  new  bogie  cars. 

Express  Driver. 

|11013.]-Johw  H.  Chalktos  (let.  10891),  speak- 
ing of  the  weight  of  engines,  mentions  that  it  in  not 
at  all  an  unfrequent  thing  to  see  two  engines, 
"  Lady  of  the  Lake  "  class,"  working,  not  only  the 
Irish  mail,  bnt  also  the  Scotch  express.  I  must  beg 
to  differ  on  this  point  with  J.  H.  C.,  as  I  see  the  day 
Irish  mail  on  an  average  about  twice  a  week,  sad 
have  done  so  for  several  years,  and  never  have  I 
seen  two  engines  attached.  In  the  first  place  (with 
the  exception  of  the  down  morning  Irish  mail,  7.15 
a.m.  express  Euston),  it  is  a  light  train,  usually 
composed  of  from  8  to  10  coaches.  The  moroiog 
mail  spoken  of  above  is  worked  by  a  London  man, 
coupled  engine,  who,  by  the  bye,  runs  to  Crewe  and 
returns  with  the  Scotch  express  8.40  p.m.  into 
Euston.  All  the  other  mails  are  worked  by  Stafford 
men ;  if  any  reader  would  like  I  could  furnish  the 
list.  With  regard  to  the  Scotch  expresses,  none  of 
them  are  worked  by  engines  "  Lady  of  the  Lake" 
cla«a,  their  work  being  as  follows  : — 

Euston  Express. — 5.15.,  new  coupled,  to 
Rugby  ;  single  engines,  7ft.  driving-wheel,  to  Staf- 
ford ;  coupled  Stafford  to  Carlisle.  7.15,  coupkd 
throughout.  10  0,  coupled  throughout.  110,  single 
engine,  7ft.  wheel,  to  Crewe,  then  coupled.  8.40, 
single  engine,  7ft.  wheel,  to  Rugby,  then  coupled- 
9.0,  coupled  throughout.  All  the  up  Scotch  ex- 
presses are  coupled  to  London,  with  the  exception  of 
the  12.47  a.m.  express  Carlisle,  which  is  worked 
from  Rugby  by  a  single  engine,  7ft.  driving-wheel. 

"  Express  Driver  "  (10868,  p.  201)  asks  in  what 
way  I  find  the  time  the  two  trains  the  speed  of 
which  I  gave  pass  Newark.  The  working  time-book 
I  took  it  from  had  formerly  been  in  the  possession 
of  a  friend  of  mine  on  that  line,  and  at  my  request 
had  been  marked.  In  letter  10869  he  mentions  that 
the  new  coupled  engines,  "  Precedent "  class,  hare 
been  built  to  run  the  North-  Western  expresses  to  Soot- 
land.  I  believe  this  is  not  the  case,  as  the  twenty 
that  are  running  only  work  on  the  main  line  between 
London  and  Liverpool,  and  I  have  not  heard  that 
any  more  are  likely  to  be  built  yet. 

u  E.  D."  (10913)  asks  whether  87  miles  is  the 
longest  run  without  stopping.  I  believe  the  limited 
Scotch  mail,  840  express  Euston,  runs  from  Preston 
to  Carlisle  (90  miles).  The  distance  from  London  to 
Carlisle,  L.  N.  W.  R.,  is  300}  miles,  and  the  fastest 
train  has  the  following  stops  (viz.,  8.40"  express 
Euston) :  —  Rugby,  Tam worth,  Stafford.  Crewe, 
Wigan,  Preston,  and  Carlisle.  Iberia. 

COAL   CONSUMPTION   OF  SMALL 
STEAM  ENGINES  AND  BOILERS. 

[11014.>-I  ax  about  to  apply  power  for  driving 
some  light  machinery,  which  requires  about  4  or  » 
men  to  work  at  present.  Now  what  I  want  to  know, 
through  some  of  your  experienced  correspondentii 
is  the  cost  of  working  a  small  steam  engine,  say 
with  cylinder  4in.  dia.  by  8in.  •troke, 
401b.  pressure,  steam  raised  in  a  small  Wf»jai 
boiler  about  2ft.  6in.  by  5ft.  From  inquineslQM 
that  such  an  engine  will  take  about  15  or  18  owt « 
coal  a  week  to  work  it,  or  say  15s.  a  week,  irrespec- 
tive of  attendance. 

Now  with  a  gas-engine  to  do  the  same  work,  1  am 
told  by  the  maker  that  they  can  guarantee  toe 
engine  to  work  more  cheaply  than  a  steam-engine- 
If  some  of  your  readers  will  kindly  oommnaMaw 
.some  of  their  experience  respecting  the  cost  of **** 
ing  a  small  steam-engine  under  6in.  dia.  of  °7~r*J 
they  will  much  oblige  many  of  your  readers,  1  new 
no  doubt.  What  is  required  are  the  following  par- 
ticulars :  Size  of  engine,  pressure,  number  of  revo- 
lutions, and  average  quantity  of  eoal  per  wett 
sixty  hours,  extending  over  a  period  of,  say  *nrw 
months,  and  cost  of  attendance.  „    .    .  t 

I  have  the  results  of  several  trials  by  brake,  W» 
as  these  are  so  different  in  their  results  from  aosm" 
practice,  I  consider  them  of  no  value  in  •»bB*^5 
the  cost  of  working  a  small  engine.   I  oan  also  aw 
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Abundant  information  about  the  average  consump- 
tion of  Urge  stationary  engines  and  marine  engines, 
but  these  are  so  different  in  their  economy  composed 
with  very  small  engines  as  to  be  no  criterion. 

Tyro. 

FHOST  FEBNB. 

[11015.]— In  answer  to  J.  Graves  Getter  10825) 
I  any  say  that  I  tried  tbe  effect  of  a  magnet  on  the 
frost  ferns,  but  observed  no  influence  from  it.  The 
reason,  however,  is  obvious.  Each  material  has  its 
on  particular  kind  of  magnetism.  Thus,  while  an 
iron  magnet  will  attract  Iron  filings,  it  will  not 
attract  wood  chips  or  anything  not  iron  ;  it  could 
not,  therefore,  attract  ioe  particles.  The  season  is 
oter  now,  but,  if  all's  well  next  winter,  we  propose 
to  make  some  experiments  with  icicles  or  bars  of  ioe, 
to  see  if  they  would  not  hare  polarity  sufficient  to 
exert  some  influence  over  frost  fern  formations. 

Halifax,  Nora  Scotia.  And.  Dew  sr. 

MUST  THE  LEVEB  NOTCH  BB  OILED 
OB  HOT  f 
[11016.1 — ArriB  forty  years'  experience  I  can 
•ay  that  I  would  not  have  my  own  watch  go  without 
oil  at  this  part,  but  a  very  little  should  be  applied 
to  the  ruby  pin,  after  the  watch  is  set  going,  with  a 
rery  small  oiler.    Watches  frequently  stop  from 
baring  too  much  oil  to  the  escapement,  especially  to 
the  upper  pallet  hole  of  |- plate  levers.    It  is  sur- 
pnsingto  see  what  great  oilers  most  watchmakers 
ose.   The  beet  form  of  ruby  pin  is  a  round  one, 
with  the  part  that  is  next  to  the  lever  ground  off 
  J.  Snell. 

[11017.}-Noticing  "  P.  W.  R.'s  "  wish  (letter 
10911,  p.  230)  for  further  information  respecting 
wateh  oil,  I  can  from  former  experience,  give  the 
following  hints.  The  foundation  of  all  watch  oil, 
however  it  may  be  prepared,  should  be  tbe  purest 
Florence  or  olive  oil.  That  of  the  almond  has  been 
tried,  but  I  doubt  if  it  will  retain  its  fluidity  long 
without  gumming.  Then  there  is  that  prepared 
from  sperm  oil,  and  this  latter  has  been  much 
recommended ;  but  in  my  opinion  anything  of  a 
marine  origin,  although  it  may  do  for  larger 
machinery,  is  entirely  improper  for  so  delicate  an 
nutrnment  as  a  watch.  I  have  found,  practically, 
that  the  Geneva  oil,  sold  in  drachm  bottles  inclosed 
in  wood  cases,  is  very  good  oil,  very  limpid  and 
colourless.  The  English  makers  have  usually  pre- 
ferred Stretton's,  using  occasionally  Godfrey's  and 
others.  There  is  a  simple  method  of  preparing  oil, 
which  I  have  tried  with  very  fair  success,  in  this 
way-  Taking  advantage  of  a  hard  frost,  empty 
three  or  four  flasks  of  the  best  and  freshest  olive  ou 
into  a  clean  basin,  covered  over  to  exclude  dust,  and 
expose  it  to  a  temperature  below  freezing  point, 
ratil  entirely  solid.  Then  tilt  it  (still  keeping  it  in 
the  same  cold  place),  and  with  a  silver  spoon  (at  the 
•sme  temperature  or  it  will  partly  thaw  it),  press 
out  the  very  small  amount  of  unfrozen  limpid  oil, 
which  keep  for  use  well  corked.  The  fro  ten  mass 
being  in  no  way  injured  by  this  treatment,  may  be 
™ed  for  the  ordinary  purposes  of  olive  oil.  As 
Wgwds  "  P.  W.  B.'s  "  sugftestion  that  chemistry 
»y  provide  such  materials  for  the  watchmaker  "  to 


mix  with  his  lubricants  as  are  necessary  to  the  several 
«*»••  brought  before  him,"  I  should  decidedly 
object  to  anything  so  hazardous,  and  should  depend 


he  procured.  If  possible  get  it  fresh  from  the  maker ; 
new  use  it  direct  from  the  bottle,  but  always  from 
•  g"*s  oil  box.  Get  a  fresh  stock  every  year,  and 
o»e  the  hut  year's  for  timepieces  and  common 
jwk.  Oil  that  has  been  long  made,  even  the  very 
Mat,  must  in  the  nature  of  things  have  a  tendency 
»  rancidity,  and  the  freshest  would  resist  the 
®*«wnting  influences  mentioned  in  ray  letter 
(10806,  p.  151),  tbe  longest. 

It  would  be  well  if  the  date  of  preparation  were 
*™mo  hv  respectable  makers  to  each  bottle,  as  an 
■J™*"*  guarantee  of  its  quality,  while  the  old 
«°ek  might  be  sold  at  a  reduced  price.  The  chief 
J»  preparing  watch  oil,  seems  to  be  in  the 
^••hon  of  the  limpid,  portion,  which  will  not 
7— o  texeept,  perhaps,  at  an  extremely  low  tem- 
r*w)  from  the  grosser  mass.  There  are  doubt- 
better  means  of  doing  this,  but  a  good  serviee- 
12?  e*a  "erer  be  prepared  by  any  means  from  a 
•»»  or  indifferent  foundation.  F.  M.  O. 

ROLLER  SKATES. 

^11018-3—"  Wood  Machinist  "  (10933)  is  argu- 
Sa  vw?**  me  'rom  incorrect  premises.  I  did  not 
hut  ns  "/letter  in  TOnr  impression  of  the  12th 
55 Jr* |r  10W7)  would  have  given  anyone  the  idea 
2**  w«  "  canting  footstock  "  lor  rocking  sole)  had 
J*ed  in  the  old  roller  skates.  I  meant  and 
««Hat  I  had  clearly  stated  exactly  the  reverse, 
,howt*  that  tbe  great  defect  of  the  old 
**•«•  nose  from  the  whole  skate  (like  an  ice  skate), 


tilting  over  when  the  skater  leant  to  one  side,  and 
thus  giving  an  insufficient  grip;  while  Mr. 
Plimpton's  idea  of  a  rocking  sole  left  all  fonr  wheels 
flat  on  the  ground,  while  the  sole  alone  tilted ;  a 
vast  difference— in  fact,  nearly  the  difference  between 
utility  and  uselessness.  The  canting  foots toek 
avoids  the  necessity  for  running  the  wheels  on  their 
edges;  a  canting  footstock  to  enable  one  to  skate  on 
the  edges  of  the  wheels  would  be  a  superfluous 
absurdity.  I  am  quite  aware  that  the  inclined  axle 
is  not  an  absolute  necessity,  but  I  believe  that  the 
rocking  sole  (or  a  partial  adaptation  of  it)  is.  My 
request  to  know  why,  if  the  above  two  inventions 
are  not  new,  we  have  waited  for  Plimpton's  skates, 
cannot  surely  be  brought  forward  as  evidence  that 
I  am  now  doubtful  of  their  being  his  invention ;  it  is 
a  simple  request  that,  if  I  am  wrong,  some  one  will 
kindly  prove  me  so  by  instances  of  which  I  at 
present  know  nothing.  "  Wood  Machinist's " 
inference  that  because  there  were  roller  skates 
patented  before  Plimpton's,  that  they  are  neces- 
sarily anticipations  of  his  ideas  (for  he  does  not 
show  anything  beyond  the  mere  fact  that  there  were 
patent  skates  before,  which  most  of  "  ours  "  knew), 
seems  to  me  very  strange  logic. 

I  see  he  believes  80  per  cent  of  the  present  skates 
are  "  colourable  evasions  "  of  Mr.  Plimpton's  patent, 
whioh  is  an  amply  sufficient  per  centage  to  support 
my  views  of  the  matter.  If  any  one  will  give  ns  a 
really  useful  roller  skate,  in  no  way  copying  the 
above  two  ideas,  I  hope  he  will  make  a  good  thing 
of  it ;  but,  at  present  I  side  with  Mr.  Plimpton's 
as  the  cleverest  thing  in  skates  out. 

  B.  H.,  Solicitor. 

TA8MANIAN  EUCALYPTUS. 
[11019.]— Soirx  8  or  4  months  back  there  was 
some  writing  about  this,  that  it  was  good  for  fevers, 
Ac. ,  and  a  microsoopist  stated  that  the  stoma ta  were 
worth  studying.  Having  a  friend  in  the  colony  I 
wrote  to  him  requesting  him  to  send  some  leaves 
which  he  has  done.  I  inclose  some  for  you  to  see 
and  taste.  They  are  very  similar  in  taste  to  the  ordi- 
nary senna  leaves,  and  would  be  probably  beneficial 
where  the  latter  are.  I  see  no  signs  of  stomata,  but 
as  the  leaves  are  dry  one  cannot  form  a  judgment. 

J.  D.  H. 

[The  leaves  are  at  the  service  of  the  microscopical 
correspondent  referred  to,  if  he  will  send  a  stamped 
addressed  envelope  and  refer  na  to  his  previous  com- 
munication.—Ed.  ] 

MB.  PBOOTOB  ABB  THE  UNGULA 

PROBLEM. 
L11020.-)— PntKTT  me  to  point  out  that  there 
seems  to  be  some  mistake  about  this  matter,  as  both 
Mr.  Proctor  and  "  Bin-Andak"  have  dealt  with  it  as  a 
cylindrical  vessel.  In  the  question  as  originally  pro- 
posed by  me  in  the  "  Sphinx,"  the  tub  was  specified 
to  be  a  conical  one,  and  to  be  tilted  np  till  half  the 
contents  were  spilled,  the  solution  required  having 
reference  to  the  angle  of  tilt  necessary  to  produce 
this  effect.  The  case  of  an  ungula  of  liquid  in  a 
cylindrical  vessel  is  treated  of  in  many  books  of 
arithmetic,  Ac.,  bnt  I  have  never  seen  the  problem 
of  a  conical  vessel  dealt  with,  nor  the  answer  given 
in  degrees  of  inclination  of  the  bottom  (say)  of  the 
veseel.  Plumb-bob. 

WOODS!  HOUSES. 

[11021.J-WITH  reference  to  "Pbilo's"  letter 
(10937.  p.  265),  the  Builder,  Oct.  IS,  1864,  inserted 
the  following,  which  may  be  of  interest  to  builders 
of  wooden  houses ;  I  treated  a  board  with  the  mix- 
ture, and  it  was  with  difficulty  that  fire  affected  it : — 
"  Preservation  of  Wood.— Mix  40  parts  of  chalk, 
40  of  resin,  4  of  linseed  oil,  melting  them  together 
in  an  iron  pot ;  then  add  1  part  of  native  oxide  of 
copper,  and  afterwards,  with  care,  1  part  of  sul- 
phuric acid.  The  mixture  is  applied  while  hot  to 
the  wood  by  means  of  a  brush  ;  when  dry  it  forms  a 
varnish  as  hard  as  stone."  W.  D.  T.  B. 


ORGAN  BUILDING. 

[11022.]-Havinq  read  letter  10901  from  "A.  G." 
of  the  above  number,  I  think,  and  believe  there  are 
others  who  will  think  with  me,  that  "  A.  G."  might 
have  left  our  friend  Mr.  Audsley  alone  until  he 
(Mr.  Audsley)  had  finished  his  articles  on  organ 
construction,  and  then, "  Oh,  glorious  consummation 
of  hopes,"  given  us,  or  rather  the  world,  the  benefit, 
if  any  ,  of  his  undoubtedly  just  and  presumably  wise 
criticism,  whioh  would  prove,  doubtless,  edifying, 
entertaining,  and  a  great  boon  to  all  readers  of  the 
English  Mechanic. 

I  don't  think  there  would  a  great  amount  of 
dust  and  "  foreign  matter  "  get  into  the  swell  of  the 
organ  whilst  playing,  and  if  "  A.  G."  is  an  organist, 
and  a  practical  one— which  from  his  professional 
manner  of  expressing  himself,  I  think  there  can  be  no 
doubt— he  will  know  that  it  is  a  rule,  and  a  good  one 
too,  to  close  the  swell  when  you  leave  the  instrument ; 
and  if  the  swell  be  good  and  the  shutters  fit  well, 
perhaps  he  can  tell  where  this  exuberance  of  dust 


and  foreign  matter  finds  admission.  My  organ  does 
not  stand  in  the  road  (I  do  not  know  whether 
"  A.  G."  means  his  to  stand  there),  but  in  my  dining- 
room,  and  I  am  bound  to  confess  that  I  suffer  very 
little  from  dust  or  anything  else,  unless  it  bo  my 
own  inability  to  play. 

If  "  A.  G."  will  only  let  ns  have  a  little  fair  play 
in  future,  it  will  only  be  another  Jewel  in  his  already 
guttering  crown.  J.  H.  D. 

OBGAN  t.  FLUTE. 
[11023.  J — I  do  not  remember  ever  having  seen  in 

Kint  a  more  extraordinary  question  than  the  one 
r.  F.  J.  Ley  has  favoured  ns  with  in  his  letter 
(10931).  What  on  earth  is  one  to  say  to  snoh  a 
querist  P  With  the  kindest  possible  feeling  towards 
any  inquirer  seeking  information  on  any  subject, 
what  is  one  to  do  with  Mr.  Ley  P  He  has  bought  a 
flute  from  Messrs.  Budall  and  Hose ;  he  has  mastered 
the  fingering,  and,  after  three  years,  cannot  be  cer- 
tain of  producing  the  proper  tone.  Either  he  has 
been  badly  taught,  or  his  flute  wants  re-padding,  or 
something  else — possibly  the  last.  All  I  can  say  to 
this  is,  go  to  Bodall's  and  explain  matters.  As 
regards  his  wishing  to  construct  a  small  Pandean 
pipe  organ,  I  should  advise  him  to  abandon  the 
idea  at  once.  He  will  only  waste  money  ;  and,  even 
if  it  were  possible  to  entertain  his  idea,  it  will  never 
give  satisfaction.  His  remark  with  regard  to 
"forcing  the  wind  in  giving  expression*  will,  I 
fancy,  not  apply  to  an  organ  pipe.  Who  ever  heard 
an  organ  pipe  "expressive  — unless,  possibly,  in 
in  his  great  experience  of  Continental  organs,  Mr. 
G.  A.  Audsley  may  have  heard  of  such  a  thing? 
Should  this  be  the  case,  if  he  would  kindly  send  ns 
a  detailed  description  of  one  about  the  same  time  he 
proposes  to  let  us  have  the  "bellows"  for  his 
chamber  organ,  he  will  confer  on  us  a  great  favour. 
In  conclusion,  I  cannot  but  repeat  my  advice  to  Mr. 
Ley :  abandon  such  a  nonsensical  idea  as  the  one 
you  have  inquired  about,  and  sovs  your  money. 

A.O. 

DIAMAGNETI3M. 

[11024.]— I  ax  greatly  amused  that  "  Beacon 
Lough "  should  have  caught  me  in  a  trap ;  but, 
before  admitting  its  validity,  it  is  only  fair  to  ask 
a  few  questions.  Is  the  cited  oase  of  repulsion  of 
iron  and  attraction  of  bismuth'  one  of  actual  trial 
or  calculation?  If  the  former,  what  are  the  con- 
ditions involved  P  Is  it  a  uniform  field  of  force 
between  two  poles  P  Was  it  a  permanent  or  electro- 
magnet, and  what  were  the  dimensions,  Ac.  P  If  a 
tube  of  iron  solution  be  paramagnetic  in  a  field  of 
weaker  solution  (less  conductivity),  does  B.  L.  sup- 
pose that  a  mere  alteration  of  the  medium  (by  making 
it  more  conductive)  reverses  the  polarity  in  the  tube, 
which  is  now  diamagnetio  ;  and  if  a  diamagnetio 
body  have  antithetic  opposite  polarity  why  does  it 
set  transversely  in  a  polar  field  of  force  P 

If  Tyndall  took  great  pains  to  devise  a  complex 
experiment,  to  prove  the  antithetic  opposite  polarity 
of  diamagnetism,  which  Faraday  would  not  admit, 
and  whioh  I  have  proved  to  be  a  mistake,  surely  it 
is  fair  to  expect  that  this  new  complexity  only  awaits 
a  fuller  comprehension.  Bdeotioue. 


OVEBHEADS. 

[I1025.1-A8  I  feel  sure  that  "  D.  H.  G."  will 
come  to  the  fore  on  behalf  of  his  child,  I  will  only 
do  my  part  as  godfather,  and  reply  that  the  child 
does  not  fail  to  carry  out  what  has  been  promised 
and  vowed  in  its  name.  Being,  however,  a  humble 
child,  it  has  not  the  desire  to  usurp  the  place  of  its 
aristocratic  brother,  the  sorew-outting  lathe ;  but  it 
can  do  what  that  swell  can't,  and  very  nearly  all  it 
can.  It  condescends  to  help  its  poor  neighbour  who 
can't  afford  to  pay  the  heavy  fee  of  the  aristocrat, 
and  it  helps  him  efficiently  at  a  moment's  notice. 
It  has  pluok  enough  to  hold  its  own  against  any  of 
its  compeers,  and  is  content  to  deny  the  pretensions 
of  the  proposed  substitute ;  but,  having  published  in 
these  columns  the  details  of  its  birth,  life,  and 
actions,  it  would  suggest  re-perusal  of  those  details 
as  the  best  way  for  "  Robinson  Crusoe"  to  learn 
the  reason  why.  J •  I*. 

[11026.]  —  "Robinson  Cbosob  "  Get  10965) 
should  be  a  good  authority  on  any  makeshift  ques- 
tion, and  the  confidence  with  which  he  speaks  on  the 
subject  of  overheads  can  only  be  warranted  by 
various  and  careful  experiments.  So  far  from  feel- 
ing any  disposition  to  be  "  down  on  his  back,  for 
any  suggestion  that  can  simplify  my  arrangement 
without  impairing  its  accuracy,  range,  and  handi- 
ness,  I  shall  feel  most  grateful  if  he  will  send  to 
the  English  Michanic  a  plan  of  "  the  simple 
shaft,"  which,  he  says,  "  is  all  that  is  really  neces- 
sary for  screw  cutting  or  any  other  purpoee.' 
Perhaps  "  Robinson  Crusoe  "  will  kindly  give  the 
sizes  of  the  several  pulleys  in  a  train  for  feeding,  at 
150  to  tbe  inch,  with  a  slid>rest  screw  of  J  "  pitch, 
and  also  the  sizes  for  a  train  for  catting  one  turn  in 
6in.  This  would  form  a  basis  for  calculating  the  dia- 
meters of  pulleys  for  intermediate  pitches.  It  U  not 
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qaite  the  full  range  of  traverse  I  get  ont  of  my  over- 
head, bat  would  meet  most  purposes.  I  am  also  par- 
ticularly anxious  to  know  the  method  which 
"Robinson  Crusoe"  adopts  for  sizing  the  pitch 
pulley  with  accuracy.  Also  the  diameter  of  the 
wooden  shaft,  and  the  weight  of  the  weights  for 
such  a  job  as  cutting  a  full  thread  of  6  or  7  to  the 
inch  in  steel.  As  "  Robinson  Crusoe  "  asks  of  my 
overhead,  "  what  can  be  the  reason  of  having  so 
many  shafts,  pnlleys,  &c.?"  may  I  venture  to 
"refer  him  to  p.  572  et  seq.  of  No.  569  English 
Mechanic,  where  I  have  assigned  detailed  reasons 
for  every  detail  of  my  arrangement.  "  Robinson 
Crusoe  is  evidently  so  practical  that  I  conclude  he 
cannot  have  read  these  reasons,  because,  if  he  had, 
he  would  have  objected  to  their  validity  rather  than 
have  asked  for  their  repetition.  I  am  sure  that 
numbers  of  subscribers  who,  in  common  with  myself, 
possess  lathes  which  cannot  be  converted  in  the 
regular  way,  will  look  forward  with  anxiety  to  the 
appearance  of  the  "  single  wooden  shaft  "  whioh  is 
to  solve  all  screw-cutting  difficulties,  and  answer 
"  any  other  purpose."  D.  H.  O. 


DEY  PLATE  PHOTOGRAPHY. 
[11027.]— I  have  been  so  successful  these  last  two 
months  in  procuring  brilliant  and  rapid  negatives  by 
the  aid  of  the  beer-process  that,  although  I  have 
previously  called  attention  to  the  excellence  of  this 
process,  I  feel  that  I  shall  be  doing  quite  right  in 
stimulating  others  to  work  with  the  same  process, 
which  is  as  simple  as  it  is  trustworthy,  and  quite  as 
sensitive  as  any  dry  plate  process ,  which  I  have  as 
yet  tried.  My  method  of  manipulation  is  the 
following  .—Having  cleaned  my  glasses  with  oil  of 
vitriol  rubbed  over  them  with  a  cork,  and  subsequent 
rinsing  in  plenty  of  water,  I  dry  them  off  on  a  soft 
old  diaper,  finally  polishing  them  with  a  silk  hand- 
kerchief kept  ad  hoc.  I  then  proceed  to  collodionixe 
with  any  fairly  bromo- iodized  collodion  (I  have  lately 
used  Stanley's)  and  immerse  in  a  35gr.  bath.  The 
p]  ate  should  be  left  there  till  it  becomes  fully  saturated 
with  silver,  say  at  least  five  minutes.  It  is  then  to 
be  removed,  and  washed  under  a  stream  of  ordinary 
water,  until  no  metallic  taste  is  perceptible  when  a 
drop  is  allowed  to  fall  from  the  plate  on  the  tongue. 
The  plate  should  then  be  immersed  in  a  bath  con- 
taining nothing  but  pure  undoctored  porter  (contain- 
in k  no  iron),  where  it  may  remain  for  five  minutes. 
On  removal  from  this  bath  it  should  be  thoroughly 
washed,  until  all  smell  of  the  beer  has  disappeared , 
when  it  should  be  placed  in  a  drying  box  or  oven,  the 
temperature  of  which  does  not  exceed  100°  C. 
(212*  Fabr.).  A  rather  thick  pad  of  blotting  paper 
should  support  the  lower  corner  of  the  plate,  to 
absorb  the  drawings  and  facilitate  drying.  I  find 
that  the  quicker  I  can  get  my  plates  to  dry  off  the 
more  equal  is  the  intensity  of  the  resulting  image- 
When  the  plate  is  thoroughly  dry  I  hold  it  horizontally 
in  my  hand,  and  go  rapidly  round  the  edges  with  a 
brush  dipped  in  ordinary  negative  varnish.  This 
effectually  prevents  the  peeling  or  splitting  of  the 
film  in  the  after  operations  of  developing,  intensify- 
ing, Ac.  As  a  rule  I  prepare  my  plates  at  night, 
working  by  candle-light  covered  with  yellow  paper, 
and  dry  off  the  plates  in  the  common  kitchen  oven, 
in  whioh  I  have  planed  a  wooden  rack  to  support  the 
plates.  After  having  been  "tipped  "  with  varnish, 
the  plates  can  be  put  away,  in  light- proof  boxes,  for 
use.  They  appear  to  keep  indefinitely  (for  I  can 
find  no  deterioration  in  plates  prepared  more  than  a 
year  ago),  provided  they  be  carefully  protected  from 
light.  The  exposnre  to  be  given  will  depend  entirely 
on  the  nature  of  the  developer  afterwards  used. 
Thus  with  the  ordinary  iron  developer,  and  pyro- 
intensifier,  about  four  times  the  exposure  necessary 
for  a  wet  plate  is  sufficient  for  a  beer  plate ;  but  if 
the  alkaline  development  be  practised,  the  exposure 
may  be  as  short  as  for  an  ordinary  wet  plate. 
However,  I  never  use  the  dry  process  for  instan- 
taneous pictures,  where  animals  or  moving  objects 
are  concerned  ;  so  I  seldom  use  the  alkaline  developer, 
as  I  find  the  iron  gives  finer  gradations  of  tone,  and 
my  subjects  allow  me  to  give  as  long  an  exposure  as 
I  may  require.  After  having  exposed  my  plate 
I  flood  it  with  hot  water  (nearly  boiling),  and  when 
this  flows  freely,  I  immerse  it  in  a  silver  bath, 
containing  20grs.  to  the  oz.  It  is  left  there 
until  the  bath  flows  quite  evenly  over  the  surface, 
wbon  I  proceed  to  develop  with  the  following 
solutions :— Photosulphate  of  iron  240grs..  water 
4oz.,  acetic  acid  2  drachms.  When  all  the  detail  is 
well  out,  the  image  may  be  intensified  as  usual  with 
an  acid  pyro-solution.  I  may  state,  in  conclusion, 
that  I  have  not  had  more  than  two  or  three  plates 
turn  out  defective  in  as  many  hundred. 

Selixno  Bottone. 


Thk  Show  at  South  Kensington. — Errata. — 
P.  241,  column  3,  lino  34,  the  words  "  as  this  " 
should  be  followed  by  "  that  was."  Idem,  line  37, 
"possess"  should  be  " present."  Idem,  line  38, 
"  certain  "  should  be  "  certainly."  Column  1, 
p.  242,  lino  21,  "in  warning"  should  be  "as  a 
warning." 


REPLIES  TO  QUERIES. 

V  la  their  cmtwers,  Oorrcrpondents  are  re- 
rpectfally  requetted  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 

[24133.]-Gas  Analysis.— If  "J.  T.  T."  will 
refer  to  p.  234,  No.  243,  Vol.  X.  of  the  English 
Mechanic,  he  will  find  a  full  set  of  seven  equations 
capable  of  determining  the  relative  proportions  of 
three  combustible  gases  and  one  non-combustible. 
Should  he  not  be  able  to  obtain  the  above  number  I 
will,  with  our  Editor's  permission,  forward  it  for 
insertion  ;  meanwhile  I  may  say  that  the  relative 
proportions  of  mcthylic  hydride,  ethylio  hydride,  and 
ethyl  cannot  be  determined  by  the  equations  that 
have  been  employed,  simply  bociuse  they  are  in- 
sufficient although  quite  compatible.  This  will  be 
better  understood  by  the  following  example : — Let 

y,  and  :,  equal  the  three  gases  respectively ,  where 
•  =  3,  y  =  2,  aud  ■  =  1,  then  x  +  y  +  ■  =  8,  and 
let  2  x  +  3  5  y  +  6-6  s  =  the  oxygen  consumed  by 
the  unit  volumes  of  the  three  gases  respectively. 
Then  1st  +  3"5y  +  6'5*  =  19"5,  and  let  x  +  2y  +  4s 
=  the  COj  produced  by  the  unit  volumes  of  the 
three  gases  respectively,  then  *  +  2y  +  4t  =  11. 
Now  if  we  eliminate  the  same  constituent  from  any 
two  pairs  of  the  equations  we  will  get  the  same 
answer  or  a  multiple  of  the  same,  so  we  at  once 
infer  that  the  conditions  are  insufficient.  Thus  if 
we  eliminate  *  between  the  first  and  second  and 
first  and  third  wp  crrt  -  l"6y  -  4"6s  =  7"6  and  -  y 
-  3z  =  -  6  respectively,  but  further  than  this  we 
cannot  go.  If  a  solution  could  be  effected  by  the 
above  method  it  is  quite  obvious  that  the  relative 

Eroportions  of  the  whole  five  combustible  gases, 
>frether  with  the  nitrogen,  could  be  determined  by 
the  ono  explosion,  simply  by  constructing  another 
two  equations,  one  from  the  contraction  and  the 
other  from  the  aqueous  vapour  produced.  With 
regard  to  the  solution  Riven  by  S.  Burton,  p.  231,  I 
think  it  is  rendered  unnecessarily  complicated, 
besides  it  contains  a  very  serious  error.  He  proposes 
to  absorb  the  ethyl  with  absolute  alcohol,  forgetting 
that  ethylic  hydride  is  also  soluble  in  that  body  to  a 
considerable  extent,  which  of  course  would  vitiate 
the  results.  But  supposing  the  ethyl  alone  was 
absorbed,  the  relative  volumes  of  the  iwo  remaining 
gases  can  be  determined  at  once  by  the  following 
formula: :— Let  x  and  y  represent  the  unit  volumes 
of  the  respective  gases,  let  p  equal  the  total  volume, 
let  a  and  (>  represent  the  volume  of  aqueous  vapour 
produced  by  the  unit  volumes  of  the  gases,  and  let 
p  represent  the  total  volnme  of  aqueous  vapour 
produced,  then  *  +  v  =  p,  a**6y«=t>.  I  for- 
warded Bunsen's  triple  equation  with  its  solution 
when  the  query  first  appeared,  but  our  Editor  and 

frinter  having  such  an  aversion  for  mathematical 
ormulas  I  suppose  it  was  slipped  into  the  "basket." 
— B.  Tervet. 

[25297.1— Woman's  Friend.— Prom  E.  Elgar's 
inquiry  about  the  thorough  washer,  and  the  remarks 
he  makes  about  his  roller  machine  he  seems  to  have 

i'nst  cause  for  disappointment.  Had  I  not  known 
iow  commonly  all  kinds  of  worthless  machines  are 
puffed  and  palmed  off,  both  by  makers  and  sellers, 
upon  innocent  purchasers,  I  should  have  been 
surprised  at  any  one  expecting  clothes  being  washed 
by  passing  them  through  rollers.   I  have  great 

Eleasure  in  informing  him  that  none  of  the  defects 
e  alludes  to  in  his  machine  exists  in  the  "  thorough 
washer,"  which  is  all  that  can  be  desired,  and 
requires  only  to  be  seen  by  any  one  able  to  distinguish 
between  good  and  bad  to  be  appreciated.  The 
rollers,  which  are  of  sycamore,  are  only  used  for 
wringing  and  mangling. — Manchester. 

[25332.]— Erratum.— "  How  hope  grow"  should 
be**  How  crops  grow;"  a  printer's  slip  I  imagine.— 
NOBILLOO. 

[25354.]—  Splicing  Wire  Hope.— There  are 
several  ways  of  splicing  wire  ropes.  In  making  a 
short  splice  or  eye,  when  yon  have  the  size  of  eye, 
well  made  fast,  unstrand  the  end  of  rope,  sling  the 
eye  up,  then  take  your  marlin-spike,  and  drive  in 
to  the  proper  lay  with  a  mallet :  then  twist  the  spike 
round  the  rope  to  about  a  foot  from  the  eye,  take 
your  strand,  and  follow  round  the  rope  to  where  the 
spike  is  in  rope ;  put  the  strand  through,  and  with 
the  spike  work  the  strand  back ;  aad  so  on  with  all 
your  strands.  This  is  not  required  in  hemp  rope, 
because  the  hemp  strand  will  bend,  and  can  be 
pulled  through  their  parts.  A  long  splice  is  made 
the  same  as  in  hemp  rope,  except  fastening  the  ends. 
When  the  strands  are  married  and  laid  in,  cut  your 
ends — say,  I2in.  long— then  open  the  rope,  cut  out 
the  heart,  2  feet,  cross  your  ends,  lay  in  opposite ; 
then  knock  it  with  a  swage. — Rigoab. 

[28419.]— Gorman  Yeast  fU.ft.).— The  manu- 
facture is  very  simple.  It  merely  consists  in  placing 
the  yeast  from  the  fermenting  fluid  on  a  cloth 
to  drain,  and  pressing  till  almost  dry.  —  Hugh 
Clements. 

[25421.1— Tonnage  of  Yachts  (TJ.ft-)— Is  calcu- 
lated by  the  following  arbitrary  formula' :— viz.,  ton- 
length  x  sum  of  breadths  *  by  sum  of  depths. 


0  equal  parts  at  1,  2,  3,  4,  5,  and  from  the  aftmost 
centre  and  foremost  of  these  points  the  depths  to 
the  bottom  of  the  hold  are  measured  at  points  6, 3, 
and  1.  These  three  depths  are  divided  into  6  equal 
parts,  and  to  obtain  the  sum  of  the  breadths  we  add 
together  twice  the  breadth  from  the  aftmost  depth 
at  {th  from  the  top  aud  the  breadth  at  ith  from  the 
top,  and  the  breadths  from  the  foremost  depth  at 
Ith  and  4th  respectively  from  the  top,  and  three 
times  the  breadth  of  the  centre  depth  at  |th  from 
the  top,  plus  twice  the  breadth  at  {th  from  the  top  ; 
and  the  sum  of  the  depths  is  obtained  by  adding 
together  twice  the  centre  depth  to  the  foremost  and 
aftmost  depth.  In  the  ease  of  steam-vessels  ton- 
nage of  engine-room  must  be  deducted  from  the 
above.— Hugh  Clements. 

[25434]-Blaating  Powder  (TJ.Q^-Gunpowdsr 
does  not  explode  under  315°  C.,  while  gun-cotton  will 
do  so  under  206°  O.  Gun-cotton  exerts  double  the 
explosive  force  of  gunpowder,  and  reduces  the  roek 
to  much  smaller  pieces  j  besides  it  produces  no  smoke 
—therefore  it  is  healthier,  and  work  is  facilitated.  A 
grain  weight  of  gun-cotton  produces  the  same  effect 
as  six  times  the  weight  of  gunpowder.  Gun-cotton, 
unlike  gunpowder,  does  not  deteriorate  by  exposure 
for  any  length  of  time  to  air  and  damp.  And,  as  it 
can  be  made  in  compressed  discs,  or  as  yarn  or  rope, 
accidents  do  not  take  place  from  spilling  like  gun- 
powder. Dynamite  possesses  very  great  power,  and, 
as  it  can  only  be  exploded  by  percussion  caps,  it  is 
very  safe.  Nitro  glycerine  is  about  four  times  as 
powerful  as  gunpowder,  and  possesses  the  advan- 
tages of  not  taking  fire  easily,  of  requiring  fewer 
men  than  gunpowder,  and  not  smoking  much ;  bat 
the  rock  masses  it  removes  are  large,  and  the  gases 
evolved  have  an  injurious  effect  on  the  workmen ; 
besides  it  explodes  when  struck,  and  has  a  tendency 
to  freeze.  The  expense  of  nitro-glycerine  or  dyna- 
mite to  that  of  gunpowder  is  in  the  ratio  of  four  to 
five.— Hdgh  Clementb. 

[25442.]— Mineral  Waters  (TJ.Q,).— The  division 
into  saline,  chalybeate,  sulphurous,  silicious,  cal- 
careous, and  carbonated,  is  not  exact,  because  most 
waters  are  intermediate  in  their  chemical  composi- 
tion, partaking  the  qualities  of  two  or  more  of 
those  groups.  Carbonated  and  calcareous  waters 
are  considered  remedial  for  gravel,  gout,  dysuna, 
Ac. ;  saline  waters  beneficial  for  gout,  rheumatism, 
scrofula,  Ac.,  sulphurous  for  skin  diseases,  and 
chalybeate  for  general  debility.  For  further  in- 
formation please  refer  to  Dr.  Altbaus's  "Spas  of 
Europe  "  (London,  1862).— Hugh  Clements. 

[25464.]— Noise  of  Passing  Trains  (TJ.Q.).- 
The  effects  produced  are  due  to  the  interference  of 
the  sound  waves  produced  by  the  approach  and 
speedy  recession  of  the  trains.  The  waves  of  *°*>** 
would  instantaneously  neutralise  and  increase  the 
intensity  of  the  sound ;  besides,  according  to 
Doppler's  principle,  the  ear  receives  more  and  less 
vibration  according  as  it  approaches  or  recedes  from 
the  source  of  sound.— Hugh  Clements. 

426470.]— Sea  Level.— I  did  not  say  "  surely  ths 
ferenoe  of  level  must  be  the  other  way"  because 

1  thought  it  was  so,  but  for  the  reason  I  gave  at  ths 
time,  and  if  8.  Mayer  will  consult  the  accounts  of 
some  of  the  surveys  that  have  been  made  for  deter- 
mining the  "  Figure  and  Dimensions  of  the  Earth, 
he  wilTacarcely  fail  to  see  the  improbability  of  the 
sea  being  higher— that  is,  further  from  the  centre  ot 
the  earth— at  Kurraohee  than  iv  is  at  CapeComonn. 
If  it  be  so,  I  should  much  like  to  know  it  myself.— 

SURVBTOK  NO.  2. 

[25485.]  —  Speed  of  Train*  (TJ.Q.).— I 
looked  through  the  American  time  table  for Apru, 
1876,  and  I  believe  the  following  to  be  the  fastsst 
train  in  that  country : 

Miles.     Station.     Arr.  Dep. 
...     New  York        ...  4.16 
73    Poughkeepsie    6.5  6.8 
143    Albany  7.40  ... 

Or  143  in  205  -  3  minutes ; 


nage 


3,600 


The  length  is  measured  internally,  from  the  stem  to 
stern  post,  at  half  the  height  of  the  centre  depth. 
To  find  the  sum  of  the  breadths  divide  the  length  of 
the  upper  deck,  or  the  portion  devoted  to  cargo,  into 


.-speed  aog— 


42-476  miles  per  hour. 


— Egxeia. 

[256fl9.]-8afety  Valves.-" W."  at  p.  MJj 
makes  the  alarming  statement :  "It  has  been  fountf 
that  in  ordinary  cases  about  three  times  v* 
blowing-off  pressure  is  required  before  all  the  »teM» 
passes  out  of  the  boiler  in  which  it  is  generated/ 
and  that,  as  long  as  a  boiler  is  full  of  steam,  satw 
valves  are  merely  indicators  that  blowing-off  m""; 
perature  has  been  reached— i.e. ,  according  to  "  ■• 
are  not  "  safety  wives  »  at  all.  U  it  be  true  ash* 
states,  that  a  safety  valve  only  lifts  a  very  little  way 
—not  enough  to  let  the  steam  escape  as  »M*T 
generated— another  form  of  valve  should  be  •nDjS! 
tuted.  Would  not  a  good  form  be  a  tube,. 
ample  slits  at  its  sides,  fitted  with  a  loadedjHston, 
which  would  be  forced  up  by  the  steam iP«*»™ 
sufficiently  high  to  allow  the  extra  steam  to  escape 
by  the  shts  ?  But  is  it  true  that  engine-makers**, 
as  safety  valves,  valves  whioh  give  no  safety ' 
Philo.  _„ 

[25681  .]-Ciroular  Saw— r  think  that  "J .  »•  *• 
is  a  little  out  of  his  reckoning  as  regards  the  po" 
to  be  derived  from  a  one-herse  gear  (horse  u>«naw 
to  drive  circular  saw.   I  have  seen  2"  deal  *!! 
by  foot,  and  "  J.  M.  T."  will  allow  a  horse  to 
more  power  than  a  man.   As  far  as  my  e*s>e"  (jf 
(very  limited)  goes,  I  should  say  that  one  hor*  i 
not  an  apology  for  one)  would  cut  stuff  from  *J 
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6"  in  thickness.  Of  course  a  groat  deal— most  all,  in 
fact— depends  upon  what  sear  yon  hare ;  the  size  of 
the  saw  is  another  consideration,  I  should  say  that 
a  10"  saw  would  be  just  the  thing.  Then  there  is 
the  condition  of  the  saw,  which  is  a  serious  detail ; 
and  I  think  one  horse  will  cnt  41"  stuff  if  these 
things  be  properly  seen  to. — J.  H.  D. 

[26734.] —Imperishable  Letters.— "W.  K." 
advises  running  lead,  only  just  melted,  into  letters 
eat  in  marble— not  too  hot.  lest  the  marble  Bhould 
be  split  or  discoloured.  Would  it  not  be  well  to 
render  the  lead  fusible  at  a  lower  temperature  by 
mixing  with  it  tome  tin  and  bismnth,  neither  of 
them  being  very  dear  ?  A  mixture  of  one  part  of 
lead  with  one  of  tin  and  two  of  bismuth  is  fusible  at 
a  temperature  below  that  of  boiling  water.  If  one 
part  of  mercury  be  added  it  is  still  more  fusible ; 
bat  mercury  costs  more,  and  is  not  needed.— Philo, 

[25770.]— Gravitation.— Newton  waB  born  in  the 
year  1042,  and  Defoe  in  1061.  I  mentioned  that  the 
'  Man  in  the  Moon  "  was  published  50  years  before 
Newton  was  born,  "Vectensis"  will  please  note 
that  Defoe  could  not  be  the  author  of  the  "  Man  in 
the  Moon."  Lord  Bacon  (who  was  born  in  1561,  or 
81  years  before  Newton)  wrote  some  passages  as 
clearly  hinting  at  the  doctrine  of  gravitation  as  the 
passage  in  the  "  Man  in  the  Moon.  In  reference  to 
these  passages  Voltaire  says:— "But  that  which 
surprised  me  most  was  to  read  in  his  book,  in  ex- 
press terras,  the  new  attraction,  the  invention  of 
which  is  ascribed  to  Sir  Isaac  Newton."  It  will  be 
seen  that  the  doctrine  of  gravitation,  as  propounded 
by  Newton,  was  called  the  new  attraction."— 
More  Light. 

[25823.]—  Astigmatism.  —Thanks  to  "  Cysti- 
cercus"  for  further  information.  The  "diagonal 
line"  has  evidently  been  left  out.  although  I  in- 
serted it  in  the  sketch,  but  it  was  a  line  whhh  would 
be  produced  by  joining  the  figures  10  and  4  on  the 
face  of  a.  watch.  As  to  what  I  have  said  about 
Heluiholtz,  "  Cysticercus  "  will  find  it  in  the  City 
Library.  I  do  not  remember  the  exact  title  of  the 
work,  but  it  is  in  the  form  of  lectures  delivered  by 
Helmholtz.  If  "Cysticercus"  cannot  find  it,  and 
will  let  m  e  know,  I  will  go  there  and  copy  it  for  him. 
—O,  J.  C. 

[Corres  pondonts  would  do  well  to  be  carefnl  in 
sending  sketches,  especially  when  writing  on  such 
very  technical  subjects.  It  was  impossible  to  make 
out  whetber  "  G.  J.  C."  really  meant  the  diagonal 
line  to  ap  pear  or  not. — Ed.] 

[25831.]— Wave  Movement.— This  query  origi- 
nated in  consequence  of  the  following  passage, 
which  occurs  in  Lominel's  work  on  Optics,"  p. 
209 : — '  It  results  from  the  laws  of  wave-movement 
that  longitudinal  vibrations,  if  present  at  all,  must 
be  propagated  with  unequal  and  greater  velocity 
than  the  transverse  vibrations,  and  consequently 
would  far  outstrip  them  at  even  a  small  distance 
from  the  source  of  light." — Beacon  Lohoh. 

[25871.]— Bea  Sickness.— The  method  described 
by  Mr.  W.  Wilson,  at  p.  287,  for  preventing  sea 
sickness  is  a  very  old  one.  but  what  is  more  important 
is  often  very  effectual,  and  undeservedly  neglected. 
It  does  not  always  answer,  at  least  with  me,  so  com- 
pletely as  it  seems  to  have  done  with  Mr.  Wilson  ; 
but  I  have  kept  off  sea  sickness  by  it  for  a  consider- 
abl«  but  not  for  an  indefinite  time.  The  following 
is  the  most  plausible  explanation  of  the  effect  I 
know.  I  heard  it  from  Dr.  Addison  when  I  was  a 
student  at  Guy's  Hospital,  above  40  years  ago. 
When  a  person  is  sitting  or  standing  in  a  tossing 
ship  the  stomach  tends  to  press  more  than  usually 
against  the  diaphragm,  when  the  ship  is  sinking 
and  less  than  usual  when  it  is  rising,  and  this  alter- 
nate increase  and  diminution  of  the  usual  pressure 
is  one  of  the  disturbances  inducing  sea  sickness, 
which  is  diminished  if  we  relax  the  diaphragm  when 
the  vessel  i3  sinking,  and  contract  it  when  it  is 
rising,  as  we  do  if  we  repel  air  from  the  lungs  wheu 
falling  and  inspire  when  rising,  thereby  diminishing 
and  increasing  the  pressure  of  the  diaphragm  in  the 
stomach  as  that  of  the  stomach  against  it  is  increased 
or  diminished— tending,  therefore,  to  keep  the  pres- 
«are  more  equal.  Dr.  Addison  suggested  that  pro- 
bably sailors  learn  to  breathe  in  this  manner 
unconsciously,  which  may  bo  one,  but  only  one,  of 
the  reasons  why  they  are  not  sea  sick.— M.  R.  C  S. 

[25888.]— Harmonium.— For  "reservoir"  Mr. 
Fryer  has  read  "  bellows."  I  need  scarcely  point 
out  that  it  is  quite  possiblo  to  play  an  harmonium 
with  an  empty  reservoir  and  without  the  expression 
•top.  By  the  way,  if  any  one  wants  a  temporary 
expression  stop,  he  has  nothing  to  do  but  to  keep  the 
reservoir  ap  with  a  couple  of  blocks  of  wood,  a  book 
*r  two,  or  anything  else  that  will  prevent  it  ex- 
panding.— Sadl  Ryuea. 

[25804.]  —  Glaze  for  Red  Briok  or  Tiles.  — I 
(cDC?  common  red  ware  is  glazed  with  red  lead 
•fired  of  course).  See  my  answer  to  24228,  p.  483, 
No.  665, — Murano. 

[258U7.]-Magic  8quarea.— The  series  of  numbers 
trom  1  to  100  will  not  do— the  highest  number  mus*. 
always  be  the  square  of  an  odd  number.  Supposing 
we.  take  the  numbers)  from  1  to  25,  the  following  is 
■ntmelbud  of  making  one  of  these  useless  curiosities : 

Kule  out  any  number  of  parallel  straight  lines  on 
»  piece  of  paper,  aud  others  at  right  angles  to  them, 
■  as  to  form  small  square  spaces  in  which  to  write 
:P°  "Xures  comprising  the  series  ;  now  commence  at 
»W  upper  right  hand  square  and  proceed  downwards 
sod  diagonally  to  the  left,  writing  the  figures 


1,  2,  3,  4,  5— one  figure  in  each  space.  Continue  to 
write  this  series  over  and  over  again,  one  number  in 
each  space,  until  yon  come  to  the  left-hand  bottom 
space ;  now  above  the  figure  5  write  0,  and  continue 
in  the  same  manner  as  before  to  write  the  numbers 
from  0  to  10  diagonally  downwards  to  the  left.  By 
this  means  each  5  will  have  a  0  over  it,  each  1  a  7, 
each  2  an  8.  and  so  on  ;  then  above  the  10  write  11, 
and  proceed  as  before  with  11  to  15.  Above  the  15 
commence  the  series  10  to  20,  and  above  20 
commence  that  of  21  to  25 ;  above  the  25  commence 
with  1  again.  You  can  now  fill  up  the  lower  right- 
band  half  of  the  paper  by  working  backwards,  as 
there  must  be  25  under  1,  20  under  21,  15  under  10, 
and  so  on.  You  can  also  now  fill  np  any  spaces 
that  may  happen  to  be  vacant  at  the  corners  by 
looking  to  see  what  number  ought  to  stand  over 
any  other.  Now  cat  out  of  the  paper  so  filled  up 
any  25  adjacent  spaces  composed  of  five  vertical  and 
five  horizontal  rows  of  figures,  add  np  the  figures 
in  each  of  these  rows  and  you  will  find  the  totals 
exactly  the  same.  The  sum  of  the  figures  in  a 
diagonal  from  upper  left  to  lower  right  hand  will 
also  be  the  same,  but  the  other  diagonal  mast 
contain  the  numbers  from  11  to  10,  or  it  will  not 
correspond.  It  will  be  noticed  that  the  total  of  any 
row  of  five  numbers  is  05 — i.e.,  the  sum  of  the  middle 
series  of  five  out  of  the  whole  25.  I  hope  I  have 
mndo  this  clear  enoagh  to  enable  you  to  see  the 
method  of  proceeding  when  yon  are  only  given 
twenty-five  squares,  or  nine,  or  forty-nine,  Ac,  to 
fill  up  correctly.  Suppose  yon  are  to  make  a  magic 
square  of  the  numbers  from  1  to  9,  rule  out  four 
vertical  and  four  horizontal  straight  lines  so  as  to 
make  nine  sqnare  spaces,  write  4  in  the  npper  right- 
hand  space,  5  in  the  centre,  0  in  the  lower  left-hand 
space ;  under  the  4  write  3,  and  next  below  it  to  the 
left  write  1,  ns  this  diagonal  line  must  contain  the 
1,  2,  3  series.  Over  the  0  write  7,  and  next  above  to 
the  right  9,  as  this  is  the  7,  8,9  series.  Now  imagine 
that  there  are  some  more  spaces  ruled  above  and  that 
the  figure  1  is  in  the  space  over  the  9,  where  it  ought 
to  be,  then  the  next  below  to  the  left,  which  is  in 
reality  the  top  left-hand  space,  should  contain  the 
figure  2.  In  a  similar  manner  yon  place  the  figure 
8  in  the  lower  right-hand  space  and  the  square  is 
complete.  Of  course  it  can  be  done  in  eight  other 
ways,  but  this  is  the  only  one  which  makes  the 
totals  correspond  with  the  rest. — Field  Gdnneb. 

[25900.]— Cross  Multiplication.— I  should  not 
take  up  your  space  in  reply  to  this  query  if  I  had 
not  seen  other,  and  perhaps  more  able  correspon- 
dents give  replies  which  (with  all  due  respect) 
might  lead  to  errors.  I  will,  therefore,  take  the 
matter  up  from  the  date  of  the  query— 5th  May— 
and  take  "  J.  K.'s"  queries  in  their  order  :— 
ft.  iu. 


U 
8 


98 
0 


B  second". 


104    1  6 


That  is,  104ft.  Hin.,  because  the  0  seconds  are  only 
equal  to  Biz-twelfths  of  an  inch.   Next  :— 

ft.  in. 

12  7 
4  3 


GO 
3 


l>  seconds. 


53    5  9 

53ft.  .••,in  because  tho  9  seconds  represent  nine- 
twelfths  or  I  of  an  inch  (correct  by  "  Ierne"). 
Next  .— 

ft.  in. 
3  3 
2  1 


0 


3" 


0    9  3' 


Oft.  9Jin..  because  the  3  seconds  represent 
i  of  an  inch.   Next  :— 

ft.  in.  sees. 
13  2  0" 
4  4  9" 


5ths  or 


52  10  0 
4  4  10"  0"' 

9  10"  10"'  0"" 

58  0  8"  10"  0"" 
or  fifty-eight  feet,  eight-twelfths  of  an  inch  (or 
seconds),  ten  thirds,  and  six  fourths.  Now.  if 
"  Ierne"  (12th  May)  and  Mr.  G.  Fowler  (10th  May) 
will  kindly  excuse  me  I  will  try  and  point  out  where 
the  inaccuracies  lie,  and  then  give  the  rule  which 
I  use  daily.  "  Ierno's"  answer  to  the  13ft.  2"  0 
query  reads  as  07ft.  18  0,  although  he  uses  tho  same 
figures  as  G.  Fowler,  only  he  has  put  the  9  10  10  0 
one  place  too  near  the  left,  and  a  little  reflection 
will  show  him  that  13  feet  multiplied  by  9  seconds 
cinnot  give  nearly  ten  feet  for  a  product.  Mr. 
Fowler  give*  the  answer  to  the  same  sum  perfectly 
correct,  but  the  words  following  as  to  how  the  sum 
would  read  are  in  error.  You  cannot  have 
'  -'•  t.  8in.  and  120  parts.  You  cannot  have  more 
than   11  in  any  of  the  columns  after  the  first 


column  on  the  left.  Now  for  the  rule-called 
duodecimal  multiplication :— Place  the  multiplier 
under  the  multiplicand:  feet  under  feet,  inches 
under  inches,  seconds  under  seconds,  and  so  on. 
Multiply  the  multiplicand  (beginning  nt  the  lowest 
term  in  the  multiplicand)  by  the  highest  term  in  the 
multiplier,  carrying  by  12 ;  then  multiply  by  the 
next  lower  term  in  the  multiplier,  taking  care  to 
pat  the  product  one  place  towards  the  right-hand  ; 
do  the  same  with  the  next  lower  term,  still  putting 
down  the  product  one  place  more  to  the  right  hand 
always  taking  care  to  carry  by  12.  The  foot  is 
divided  into  12  parts,  called  inches  j  the  inch  into 
12  parts  called  Beconds ;  the  Beconds  into  12  parts, 
0*1  led  thirds,  and  so  on.  This  explanation ,  with  the 
following  example,  I  trust,  will  make  the  matter 
plain  to  J.  Kay,  or  any  one  else  who  requires  a 
rule  for  measuring  surfaces  i 


9"  seconds  (Jinch) 

3" 


15 
3 


0" 

9" 
10" 


V" 
8'" 


18     5     2"      6"*  3"' 
ft.   in.  sec.  thirds  fourths. 
— F.  W.  Jackson. 

[25904.]— Glazing  White  Brick.— Perhaps  mv 
answer  to  query  24228,  p.  483,  No.  505.  may  be  of 
some  use  to  "Dinas."  By  the  bye  they  are  not 
bricks  at  Baker-street  Station  but  white  glazed 
tiles.— Murano. 

[25937.]— Shavings  — Cut  them  on  a  machine,  like 
a  chaff-cutter,  in  small  pieces,  then  introduce  them 
between  a  pair  of  stones,  sort  the  dirt  out  as  the 
millers  sort  the  flour,  and  return  the  rough  between 
tho  stones  again.  Wood,  being  a  good  deal  tougher 
than  grain,  a  pair  of  4ft.  stones  require  about  10  to 
12  horse-power  and  have  to  be  kept  very  sharp. — W. 

(25937.]— Shavings.— Cannot"  Joinor  "  sell  these 
either  for  stable  use  under  horses,  or  in  kennels,  as 
a  bed  for  dogs,  in  both  cases  instead  of  straw  ? 
'  Stonehenge,"  in  The  Greyhound,  285,  says,  re- 
fernng  to  kennel  management,  "  Where  fleas  are 
very  troublesome  in  the  snmmer  deal  shavings  are  a 
good  substitute  for  straw."  I  would  myself  just  as 
soon  have  them  as  straw  under  young  and  farm 
horses,  and  in  tho  case  of  one  that  eats  his  litter  they 
are  most  valuable,  as  he  cannot  do  so  with  them.  If 
Joiner's"  neighbours  believed  in  shavings  for  the 
above  purposes  as  much  as  I  do,  and  with  reason, 
he  would  never  have  a  bagful  of  them  to  spare,  aud 
I  think  they  would  even  be  bespoken,  especially  if  he 
sells  them  cheap,  to  begin  with,  until  people  come  to 
know  the  good  of  them,  and  they  would  then  par 
better.— E.  L.  W. 

[25945.]  —  A  Water  Repelling  Surfaoe.  — 
"  Anti  Aqua's  "  query  is  delicieusly  vague ;  does  he 
want  to  keep  the  water  in  or  out  P  Has  he  built  a 
boat  of  blotting-paper  or  does  he  want  to  carry 
water  in  his  hat?  If  he  will  kindly  say  what  his 
vessel  is,  and  what  it  is  made  of,  I  will  try  and 
answer  him. — Murano. 

125963.1—  Dimensions  of  Coke  Shed.— To 
John  Coke."— In  my  reply  to  your  query,  which 
appeared  in  the  last  number,  I  took  4M  cu.  ft.  as 
the  solid  contents  of  1  chaldron  ;  but  I  have  just 
found  out,  from  a  table  of  the  Imperial  Measnre  of 
Capacity  for  coals,  culm,  potatoes.  Ac.,  that  12 
sacks  or  1  chaldron  should  contain  58}  cu.  ft.  nearly. 
Hence  I  conclude  that  by  reducing  1  chaldron  = 
288  gallons,  and  multiplying  this  by  277$  to  bring 
to  cubic  inches,  I  have  taken  too  little.  Now 
assuming  58]  cu.  ft.  to  be  the  correct  measure  of  i 
chaldron,  we  havo  4  chaldrons  =  234?  instead  of 
185  cu.  ft.  ;  and  the  height  to  which  the  coke  must 
come  up  is  »  58}  ♦ • »  n  2  =  5tft.  Therefore,  the 
dimensions  for  each  chaldrou  =  5ft.  4in.  x  2ft.  x 
6ft.  flin.— A.  K.  Bin-Andak. 

[25908.]— Midnight  8un.-On  tho  22nd  June,  or 
summer  solstice,  the  sun's  declination  is  equal  to 
the  obliquity  of  the  ecliptic  (23°  27  JO.  Therefore 
that  the  sun  may  just  skirt  the  horizon  at  midnight 


of  that  date  the  latitude  must  be  equal  to  90°  -  23* 
274'  =  06°  32J'.  For  a  week  before  (or  after)  the 
solstice  the  declination  will  be  about  10  less.  Houco 
latitude  =  60°  32|'  +  10  =  0«3  42*  .  If  atmospheric 
refraction  and  apparent  sizo  of  sun's  disc  bo,  how* 
ever,  taken  into  account,  the  latitude  will  be  reduced 
'   about  00°.   If  the  refractia 
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the  semi-diameter  at  10*  the  upper  limb  of  the  son 
should  just  be  seen  at  midnight  of  the  16th  or  89th 
June,  at  a  latitude  of  65°  50*'  N.  The  inhabitants 
of  Nordland  and  Fin  mark,  in  Norway,  should, 
therefore,  be  well  acquainted  with  the  phenomenon. 
"J.  G."  will  be  able  to  understand  the  general 
fliroumitances  of  the  case  by  the  use  of-  a  globe. 
Failing  that,  the  annexed  sketch  will  give  a  rough 
notion  of  it.  H  B  is  the  horizon  of  the  place ;  the 
circle  H  Z  B  a  section  of  the  celestial  sphere,  repre- 
senting the  meridian  of  the  place;  Z,  observer's 
aenith ;  P,  the  pole, ;  and  E  Q,  the  equator.  At 
noon  on  16th  Jnne  the  sun  is  at  T,  and  at  midnight 
at  B.  B  Q  =  28°  171' ;  therefore,  B  P  =*  latitude 
■  90°  -  23*  174'  =  42J'.— Jakes  DlCKBON. 

[26973.]— Want  of  Steam.— If  your  piston  and 
slide  are  steam-tight  yon  require  about  2Mb.  of  water 
as  steam  per  minute.  One  square  foot  of  boilerplate 
exposed  to  the  fire  gives  31b.  to  61b.  steam  per  hour. 
Beckoning  the  half  of  the  shell  and  two-thirds  of 
the  tubes  as  heating  surface  your  boiler  has  26ft, 
exposed  to  the  fire ;  therefore,  under  ordinary 
oircumstanoes,  with  easy  firing  you  are  too  short  of 
heating  surface,  but  with  pushing  the  fire,  with 
clean  boiler  plate  inside  and  outside,  and  a  good 
draught,  you  hare  sufficient.  A  larger  grate  has 
often  made  more  steam. — W. 

[25970.]  —  Gilding  and  Writing  on  Wire 
Blinds. — Thanks  to  "Jack"  for  his  answer  on  p. 
237,  but  wonld  he  inform  me  how  I  am  to  keep  the 
gold  from  adhering  to  parts  not  wanted,  and  should 
the  wire  blind  be  first  painted  or  not  P— Marcus. 

[26978.1— Colliery  Pump.— If  "8ooty  Wiganer" 
had  supplied  more  information  as  to  how  his  pumps 
are  fixed  in  the  pit  shaft,  I  would  most  willingly 
have  assisted  him  all  I  could,  having  learned  by 
experience  what  it  is  to  be  mastered  by  a  bottom 
clack.  If  "  Sooty  Wiganer  '*  has  his  pumps  hung 
in  chains  (as  they  sometimes  are),  he  may  dispense 
with  his  bottom  clack  altogether,  till  such  time  as  he 
can  get  at  it,  by  getting  a  piece  of  boiler  plate,  say, 
iin.  thick,  and  equal  in  diameter  to  the  bottom 
flange  of  his  working  barrel.  Big  it  up  like  an 
ordinary  pump-bucket  with  leather  lids,  having 
half-circled  pieces  of  plate  iron  on  ton  and  bottom 
of  the  leather  (same  as  accompanying  sketch).  Then, 


by  taking  out  two  bolts  from  the  flanges,  and 
substituting  two  with  long  threads  in  them,  yon 
may  safely  remove  the  other  bolts,  and  unscrew  the 
long  threaded  bolts  till  your  two  flanges  are  open 
sufficient  to  admit  the  plate  clack  (with  a  joint  ring 
on  the  top  of  it  and  one  on  the  bottom  of  it),  after 
which  screw  the  joint  tight  up.  With  such  a  clack 
I  have  worked  four  months  with  16"  pumps,  long 
after  the  water  was  clear  of  my  bottom  clack.  If 
"  Sooty  Wiganer  "  has  his  pumps  a  fixture  in  the 
bottom  of  the  pit  he  may  apply  the  same  by  lifting 
top  pumps,  working  barrel,  and  all,  say,  2in.— 
Cumbrian  Scott. 

[26978.]— Colliery  Pump.— If  "  Sooty  Wiganer  " 
will  get  a  piece  of  boiler  plate  the  same  dimensions 
outside  as  one  of  the  joint  rings,  like  a  blank  flange, 
cut  a  hole  in  and  fit  as  large  a  clack  on  it  as  will 
work  freely  in  the  pipe,  put  it  in  the  first  joint 
above  the  water,  he  can  then  pump  out  the  water  so 
that  he  can  get  to  the  broken  clack.  It  is  the  way 
I  did  one  in  Sooty  Wigan  some  years  since. — W.  A., 
Cleveland. 


J— Bagpipes.— 1.  Scots  Fusilier  Guard?, 
*,  72nd,  74th,  78th,  79th,  91st,  92nd,  93rd. 
2.  One  piper  per  company  (10  companies  to  a 
regiment),  and  one  pipe-major.  3.  I  have  never 
heard  of  such  a  thing,  and  should  think  it  inOBt 
unlikely.— Field  Gunner. 

[25986.1  —  Expression  Stop.  —  An  expression 
stop  enabling  either  bass  or  treble  to  be  enforced  or 
reduced  at  the  will  of  the  player  is  undoubtedly  a 
useful  appliance  in  the  hands  of  the  performer. 
Possessors  of  cottage  harmoniums  will  find  that 
they  can  do  without  "  the  "  expression  stop.  Such, 
however,  was  not  the  opinion  of  Alexandre  (whoever 
that  may  be  or  was),  for,  if  I  am  not  much  mistaken, 
the  "expression  "  was  fitted  to  nearly  all  his  instru- 
ments, a  button  below  the  keys  actuating  the 
valve  in  those  instruments  without  stops.  The 
expression  stop  indicated  in  the  first  sentence  above 
is  not  found  on  many  instruments,  and  as  to  the  18 
year  old  Alexandre,  if  its  expression  stop  has  been 
much  used  it  might  be  dangerous  to  "  practice"  with 
it  now.— Saul  Eybba. 

[25991.1— Pullman's  Oars  on  Brighton  Bail- 
way.— The  undermentioned  engines  are,  I  believe, 
running  the  above  trains  once  a  day  each  way  on 


the  South  Coast  Railway  in  70  minutes  (50$  miles). 
I  believe  that  the  Westinghouse  air-brake  is  used  : — 
"London"  (No.  162), cys.  17  x  22,7ft.  single  wheel; 
"  Brighton "  (No.  168),  cys.  17  x  24.  7ft.  single 
wheel;  "Grosvenor,"  cys.  17  x  24,  6fi.  9in.  single 
wheel;   "Goodwood,"  cys.  17  x  24,  6ft.  6in.,  4 


coupled.  The  three  single  engines  do  their  work 
best,  having  larger  tubes;  they  steam  better,  run 
about  41b.  or  6lb.  per  mile  lighter,  keep  better  time, 
and  run  steadier,  than  the  4  coupled  engines.  If  I 
remember  right,  162  and  163  have  double  frames. — 
John  H.  Chalmers. 

[28003.]— Simple  Clock  Regulator.— As  a  copy 
of  the  description  and  engraving  of  the  instrument 
I  alluded  to  would  occupy  considerable  space,  and  the 
price  of  the  book  is,  or  was  when  I  bought  mine, 
only  2s„  I  think  "  Guido  "  should  endeavour  to  pro- 
cure one  for  himself ;  he  may  learn  from  it,  not  only 
"  how  a  meridian  mark  of  this  kind  may  be  made 
without  any  extraneous  assistance/'  but  a  good  deal 
about  clocks  and  watches  besides.  I  said  the  instru- 
ment gives  the  time  to  within  about  one  second ;  the 
words  in  the  book  are,  "  the  passage  of  the  spot  can 
be  observed  nearly  to  a  second ;'  and  I  have  no 
doubt  this  is  true,  as  I  nse  a  very  similar  instrument 
for  regulating  my  clocks  and  watches,  and  find  that 
the  mean  of  the  times  of  the  east  and  west  edges  of 
the  spot  coming  to  the  meridian  line  of  the  instru- 
ment agrees  very  nearly,  sometimes  exactly,  with 
the  time  of  the  bisection  of  the  spots  (noon)  by  the 
line.  The  sun's  declination  alters  so  little  from  the 
middle  of  June  to  the  eud  of  the  month  that  that  is 
a  good  time  for  making  these  meridian  marks  or 
lines.— Surveyor  No.  2. 

[26009.]— Donble  Stars.-"  M.  D.  B."  will  find 
much  information  on  the  subject  of  companions  to 
the  brighter  stars  in  "  The  Astronomical  Observer," 
by  the  Bev.  W.  A.  Darby,  published  by  B.  Hard- 
wicke,  192,  Piccadilly,  in  1864.  I  have  found  this 
book  very  useful,  although,  on  the  whole,  it  is 
inferior  to  Webb  s  "  Celestial  Objects,"  as  it  con- 
tains no  particulars  of  sun,  moon,  or  planets.  There 
are,  however,  many  double  stars  described,  but  the 
position  angles  of  the  companions  are  omitted. 
The  price,  I  believe,  is  about  5s. — A.  Woolset 
Blacklock,  M.D. 

[26016.]  —  Pianoforte  Construction.  —  Tour 
question  cannot  be  answered  as  it  stands.  You 
have  given  no  length  of  scale  nor  mentioned 
whether  you  intend  to  put  two  or  three  strings  for 
each  note ;  and  another  question  is :  Is  A  the  middle 
of  your  four  octaves  P  However,  to  simplify  the 
matter,  I  give  you  our  ordinary  scale  and  the  sixes 
of  wire  we  use.  so  that  you  can  copy  your  four 
octaves  from  it.  A,  3ft.  6fin. ;  A,  3ft.  Siin. ; 
A,  3ft.  2in. ;  D  first  steel  wire  note,  3ft.  2Jin. ; 
A,  2ft.  6in. :  A,  1ft.  3 Jin. ;  A,  7|in. ;  A,  3)iin. ; 
A,  2iin.  .We  put  No.  20  wire  on  first  note,  D; 
No.  19toE ;  No.  18  to  PI ;  No.  to  17  GJ ;  No.  16to  C  : 
No.  16  to  C ;  No.  14  to  Ft  ;  and  No.  13 to  A.  Ifyonput 
two  strings  instead  of  throe  for  each  note,  you  can 
take  the  next  size  thicker  wire.  Your  covered 
strings  begin  where  your  scale  is  too  short  for  the 
steel  wire.— J.  H.  Schdcht. 

r26017.]-Bioyole  Bubber.-I  tried  to  fill  the 
cuts  in  my  "  Excelsior  "  bicycle  tire  with  the  same 
kind  of  cement  that  is  used  for  attaching  it  to  the 
felloes  but  without  success.  I  then  used  a  sort  of 
indiarubber  solution,  which  answered  much  better. 
I  presume  "  G.  W.  D."  could  procure  it  from  a 
house  in  the  general  rubber  business.  I  hod  mine 
from  an  establishment  in  London,  where  they  moke 
a  specialty  of  bicycle  matters  and  "  fixings."  I 
regret,  however,  that  I  am  precluded  from  giving 
the  address,  inasmuch  as  they  don't  advertise  in  the 
English  Mechanic,  and  I  have  no  inclination  to 
give  them  a  gratuitous  notice  even  if  the  Editor 
should  allow  it  to  appear. — Nolla. 

[28020.}— Hydrostatics.— If  a  certain  quantity 
of  water  is  allowed  to  flow  from  the  reservoir  into 
"A.  H.'b  "  siphon  pipe,  and  the  eupply  is  then  shut 
off,  the  water  contained  in  the  pipe,  if  allowed  to 
find  its  equilibrium  quietly,  will,  of  course,  when 
such  equilibrium  is  established,  stand  at  exactly 
the  same  level  in  both  legs  ;  for  if  it  were  not  so 
let  A  B  be  such  a  siphon  pipe  as  "  A.  H."  describes, 
and  assume  that  the  water  stands  higher  in  the  leg 


body  by  the  application  of  the  slightest  conceivable 
force)  will  cause  a  disturbance  or  motion  of  the 
particles  of  the  fluid  on  the  side,  B.  of  the  film  or 
plate,  which  cannot  be,  as  the  fluid  is  in  a  state  of 
equilibrium  ;  therefore  acs  cannot  be  greater  than 
ays,  that  is  to  say,  z  must  be  equal  to  y.  Q.B.D.— 
Edward  W.  Fu&rell,  C.E.,  28,  Nicholas-lane, 
London. 


.]  —  Hydrostatics.  —  The  water  will  be 
exactly  the  same  level  in  both  pipes.  But  if  they 
were  of  different  diameters,  and  one  very  small, 
perhaps  capillary  attraction  would  have  a  little  to 
do  with  it.  If  so,  it  would  rise  highest  in  the  smaU 
one.  Also,  if  the  hill  were  very  different  heghts  sod 
rises,  gravitation  might  make  a  difference.— Tana. 

[26020.1— Hydrostatics.— The  columns  of  water 
must  be  of  the  same  vertical  height  (the  inclination 
of  the  pipe  does  not  matter)  in  order  to  balance  each 
other.— C.  W.  H. 

[26020.]— Hydrostatics.— One  of  the  first  things 
set  down  in  any  text-book  on  hydrostatics  is  the 
principle  that  a  liquid  in  communicating  vessels 
rises  to  the  same  level.  The  height  of  water  in 
"  A.  H.'s  "  siphon  will,  therefore,  be  the  same  b 
both  legs ;  but  it  would  have  been  better  not  to  have 
called  the  pipe  a  siphon,  for  an  inverted  siphon  is  a 
contradiction  in  terms.— Nemo. 

[28031.]— Jacket  ted  Boiler.— It  is  impossible  to 
answer  "Amateur,"  unless  he  states  the  diameter 
of  the  shell.  Jacketting  has  nothing  to  do  with 
pressure  or  strength. — Thdo. 

[26037.]— Bicycle  Bearings.— P  is  the  box  of 
the  hind  wheel.  E  is  the  bolt,  with  a  fixed  cone,  A 
turned  on  it,  B  is  a  cone  that  slides  on  the  spindle, 
E ;  the  ends  of  the  box  are  turned  off  to  fit  the 


A  than  B.  Suppose  a  thin  vertical  film  or  plate  of 
the  fluid  at  C  to  become  rigid,  put  a  equal  the  area 
of  this  film  or  plate,  -  e,  the  distance  of  its  centre 
of  gravity  from  the  surface  of  the  fluid  in  A  and  y, 
the  distancee  of  its  centre  of  gravity  from  the 
surface  of  the  fluid  in  B,  and  put  z  equal  the  weight 
of  a  cubic  unit  of  the  fluid,  then  the  pressure 
exerted  on  the  side,  A,  of  the  film  or  plate  by  the 
fluid  is  cum  and  that  exerted  on  the  side  B  of  the 
film  or  plate  is  ays  :  but  we  have  assumed  that  e 
is  greater  than  y,  therefore  the  column  of  fluid, 
cutz,  must  exert  a  preponderating  pressure  on  the 
side,  A,  of  the  film  or  plate,  which  (according  to  one 
of  the  fundamental  properties  of  fluids  whereby 
motion  is  caused  amongst  the  particles  of  a  fluid 


cones,  and  when  loose  can  be  tightened  by  screwing 
up  the  cone,  B,  and  tightening  the  outside  not,  X. 
The  front- wheel  cones  are  turned  in  on  the  spindle, 
and  the  bearings  bevelled  off  at  the  edges.  Coned 
bearings  run  a  great  deal  easier  than  plain  bearings 
and  bolt,  and  they  never  work  loose.— Aethub 
Goodman. 

[28038.]  —  Inlaying.  —  Holly  and  sycamore,  I 
believe,  are  generally  used  for  the  purpose  named. 
Holly  is  hard  and  very  white— sycamore  is  coarser 
grained  and  yellower.  If  you  only  want  small  pieces 
lilac  and  mistletoe  {if  you  could  get  them)  might  do. 
Mistletoe  is  a  greenish  white,  and  lilac  is  very  similar, 
to  ivory,  and  takes  almost  as  good  a  polish,  with 
sandpaper  done  the  way  of  the  grain.— Mubajto. 

[28089.]  —  Teaselated  Tiles  for  Window 
Boxes.  — While  at  Harrogate  last  year  I  was 
pointed  out  some  handsome  flower  boxes  on  tat 
window  sills  of  an  hotel,  and  was  obliged  to 
examine  closely  to  find  that  the  effect  was  produced 
by  Tarnished  paper  printed  in  imitation  of  tiles  in 
the  panel  of  a  wooden  box,  scalloped  or  mitred 
round  the  top  and  painted  to  imitate  baked  cloy. 
The  paper  appeared  unaffected  by  the  weather.  I 
do  not  know  what  varnish  was  used,  or  the  mode 
of  applying  the  paper  so  as  to  resist  damp,  and 
would  be  glad  to  learn.— Bjohn. 

[26042.]— Card  Trick— In  order  to  do  this  trick 
—if  it  may  be  so  called— the  performer,  after  laying 
the  cards  upside  down  and  requesting  (absenting; 
himself  immediately  after)  a  person  among  the 
audience  to  transfer  a  certain  number  from  toe 
left  to  the  right  hand  beyond  the  No.  1  card  most 
know  the  number  of  the  last  card  on  the  left-hand 
side.  This  he  must  look  at,  which,  effected,  the  tnek 
or  rather  the  "  no  trick,"  is  done,  for  whatever  t» 
the  number  of  thi$  card  the  difference  between  it 
and  10  is  the  number  of  cards  brought  to  the  rigot- 
hand  side.  Thus,  if  after  the  transfernient,  * 
is  the  left-hand  oard,  then  i  is  the  number  removed: 
if  3.  7.  and  so  on.  In  order  that  the  number  of 
cards  brought  to  the  right  should  be  indicated  tj 
the  number  of  pips  of  some  one  particular  card, 
"  M.  E.C."  must  proceed  thus  :-Look  at  the bs» 
left-hand  card  ;  its  difference  from  10.  as  abort 
stated,  is  the  number  of  cards  removed,  which  b« 
at  once  knows ;  then  twice  this  difference  wul» 
the  number  which  must  be  counted  from  the  ng» 
and  10  minus  this  number  plus  1  from  the  lert- 
Thus  if  7  is  the  last  card  then  3  is  the  numbff 
moved,  and  therefore  8x3  =  6  must  be  ponntw 
from  the  right  and  10-6  +  1-8  from  the  W 
and  so  on.  If  double  the  difference  be  more  torn 
10,  take  away  the  10  and  count  with  the  "main** 
from  the  right,  the  same  as  before  from  the 
This,  it  may  be  observed,  is  the  trick  and  the  eeieo- 
lation. — A.  K.  Bin-Andank. 

[2<^]-Making  Hole.  Through  OJt* r-Jg 
can  bore  them  with  a  hard  drill,  or  wore  » 
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through  with  broken  ond  of  a  round  file,  and  after- 
wards file  it  to  size.  Bore  from  opposite  sides,  and 
meet  in  the  middle,  or  glass  will  chip.  Keep  all  tools 
wet  with  tarpeutins.  See  p. 492, Vol.  X VIII— J. B., 
Belfast. 

[2U013.]  -Making  Holes  Through  Glass.— If 
the  hole  you  propose  to  bore  is  not  above  i"  in 
diameter,  first,  to  prevent  chipping  the  surfaces 
with  the  drill,  stick  a  thin  piece  of  glass  on  both 
sides  of  plate  to  be  drilled,  with  Canada  balsam  or 
shellac,  with  the  least  thickness  of  either  possible  ; 
then,  with  an  ordinary  watchmaker's  drill-stop  and 
drill  and  turpentine,  you  will  be  able  to  drill  a  holo 
1"  deep  In  half  an  hour.  But  should  the  bole  re- 
quired be  larger,  then  procure  a  brass  tube  l-10in. 
thick,  whose  outer  diameter  is  the  size  of  tbo  hole 
wanted,  and,  with  a  file  or  saw,  make  three  or  four 
slots  transversely,  so  as  to  make  six  or  eight  teeth 
at  the  end ;  then  edge  a  thick  piece  of  glass  exactly 
to  slide  iuside  the  tube ;  cement  that  piece  of  glass, 
which  is  called  a  iruide,  on  the  piece  to  be  cut.  Then 
you  should  have  a  horiEontal  lathe,  whose  axis 
revolves  horizontally  to  the  piece  to  be  cut,  and  not 
very  large.  Centre  on  stont  peg,  with  iruide  very 
true  ;  then  place  tub*-,  prepared  as  mentioned,  over 
the  guide,  and  drop  emery  agaiust  it  the  emery 
falling  on  the  glass  will  be  carried  round  by  the 
teeth  of  tube,  and  in  time  you  will  find  the  glass  cut 
through,  and  the  stump  that  you  have  thus  cut  out 
will  serve  as  guide  for  next  hole.  I  strongly  doubt 
if  a  clean  hole  is  to  be  mado  ou  a  vertical  lathe. — 
OtrraiBR  Optician. 

[260*7.1— Coating  Inside  of  Electro-Gilded 
Cup. — It  is  not  usual  to  coat  articles  outside  which 
art-  to  be  gilt  inside :  the  best  and  quickest  way  is 
to  fill  the  cup  with  solution,  attach  connecting  wire 
to  outside,  and  hold  anode  inside  until  you  have 
sufficient  gold  on. — Thos.  Hemming. 

[260*7.]— Coating  Inside  of  Electro-Gilded 
Cup.— Nothing  iB  applied  to  the  exterior;  the 
Teasel  is  filled  with  the  gilding  solution,  the  nega- 
tive wire  is  fixed  to  it ;  a  piece  of  gold  is  attached 
to  the  positive  wire,  and  dipped  into  the  solution ; 
even  spoons  are  gilt  singly  in  this  manner. — Sigma. 

[26054.]— Electro-Magnetic  Engines.— I  have 

Siren  so  little  attention  to  these  thingB  (knowing 
otr  small  their  utility  is)  that  I  cannot  give  much 
information  on  the  matter  to  be  of  any  definite 
Talue,  without  giving  calculations,  for  which  I  have 
not  the  data  with  me.  Many  engines  have  been 
described  in  back  numbers,  but,  being  from  home,  I 
cannot  refer  to  them.  I  believe  that  a  set  of  electro- 
magnets, mounted  on  a  wheel,  and  actuated  by 
fixed  electro-magnets,  working  as  in  Froment's 
machine,  would  be  the  simplest,  but  much  of  the 
power  is  lost  in  sparks  or  eitra  currents.— Sigma. 

[26055.]— Government  Annuity.— J.  H.  Neve 
must  watch  Consols ;  as  the  price  falls  lower  and 
lower,  so  much  the  more  advantageously  can  he  buy 
his  annuity.  I  presume  that  he  is  in  his  50th  year — 
i.e.,  that  he  will  be  so  on  bis  next  birthday.  Con- 
sols, excluding  dividend,  now  range  between  .£9* 
Da.  0d.  and  .fiOb,  and,  by  the  tables,  he  would  there- 
fore get  an  annuity  of  £6  18s.  Id.  for  every  J2100  of 
Consols  he  bou/ht.  To  get  one  of  .£2  a  week,  there- 
fore, be  must  buy  about  £  1 .507  Consols,  and  that 
would  cost  him,  at  05,  about  £1.431.  If  Consols 
fell  to  78  or  so,  J.  H.  Neve  could  buy  his  annuity 
for  about  £100  less.— A  Bank  Manager. 

[26058  ]— Model  Boiler.— You  should  got  (see 
reply  25873)  a  piece  of  tube  4in.  diameter  and  7in. 
long,  as  by  doin-r  so  you  will  save  a  row  of  rivets 
where  they  require  best  workmanship  ;  make  a  jjin. 
flange,  outwards  at  the  top  and  inwards  at  the 
bottom ;  this  is  the  shell.  Then  get  another  piece  of 
tube,  "in.  diameter,  and  make  a  flange  outwards  at 
the  bottom  and  Inwards  at  the  top,  on  which  rivet 
a  tube  plate,  Jin.  in  thickness,  which  has  had  the 
six  holes  drilled  into  it  for  the  flue-tubes,  then  put 
the  Sin.  tube  inside  the  4in.  from  the  top,  with  the 
ontaule  flange  of  Sin.  against  the  inside  flange  of  the 
4in..  and  secure  with  screws  (or  rivets,  but  these 
would  he  rather  awkward).  After  that  rivet  on  a 
tube-plate  (Jin.  thick)  on  the  top  of  the  shell,  with 
boles  ready  drilled,  taking  care  that  they  corre-' 
spond  ;  turn  two  taper  mandrels  of  steel,  so  that 
the  smaller  end  just  goes  into  the  flue-tubes,  which 
(when  in  place)  must  protrude  ,' ..t  h  in.  eaeh  way.  and 
hammer  them  both  into  the  tube  at  each  end,  at  the 
same  time  and  caulk  them  «"own.  Put  a  thin  dome 
on  top  for  smoke-box,  Ac. — Thuo. 

[20060  ]— Slide  Valve. — I  see  "  Slide  Valve  "  does 
not  say  what  outside  lap  the  valves  have  got.  He 
also  does  not  say  what  inside  lap  they  have,  or 
whether  they  have  any  or  not.  He  ought  to  give 
the  valves  more  lead.  It  appears  by  what  he  says  he 
wants  more  power.  For  cylinders  18  x  36  the  valves 
ought  to  have  lin.  lap.  Do  not  have  any  inside  lap, 
havo  the  valves  inside  lino  and  line — that  is,  if  the 
width  of  the  hollow  in  the  valve  be  4}in.,  have  it 
also  *Jin.,  tbo  extreme  width  of  the  bridgeways— 
that  is,  lias  and  line.  He  does  not  say  whether  he 
has  the  link  motion  on  or  not.  If  he  has  not  got  tbo 
link  motion  on,  he  had  better  set  the  valve  to  cut  off 
at  75  per  cent,  of  the  stroke  of  the  piston,  and  for 
the  exhana  ion  to  commence  at  about  85  per  cent. 
He  will  find  this  very  fair.  Of  course,  if  be  has  the 
link  motion  on,  he  may  cut  oft  as  short  as  25  per 
cent.  If  be  has  not  the  link  motion  on  I  should 
advise  him  to  have  it  on.  It  will  soon  pay  for  itself  in 
fad. — Ex-Locomotive. 


[26060.]— Slide  Valve.— I  would  advise  you  to 
put  your  eccentric  forward  and  allow  T>„in.  lead.  I 
consider  your  valve  should  not  be  shortened  as  you 
would  be  working^  at  a  greater  loss  by  not  expanding 
your  steam  ;  but  if  a  waste  of  fuel  is  of  no  import* 
ance  I  would  shorten  the  valve,  which  would 
increase  your  power  slightly ;  but  you  will  not  lose 
by  giving  lead,  but  might  gain  power,  because  you 
will  have  a  hiuher  pressuie  of  steam  in  your 
cylinder  to  begin  the  stroke  with. — Assistance. 

r26060.]— Blide  Valve.— If  yon  had  a  new  slide 
valve  made  with  1  ■'.'•.in  lead,  more  efficiency  would 
result,  increasing  the  steam  (at  boiler  pressure)  in 
the  cylinders  to  |ths.  or  all  the  stroke  would  give 
more  power.  Have  the  eccentric  moved  (by  a  prac- 
tical hand)  to  suit  new  valve.  How  many  revolu- 
tions does  it  make  P — Thuo. 

[26063. J— To  Educators  and  Others.— A  rag 

doll.— L.  B. 

[26065.]—  Badiometer  Question.— Nothing  be- 
comes of  it.  It  remains  as  a  force  pressing  on  the 
glass  envelope,  and  is  not  converted  into  anything. 
-J.  B.,  Belfast. 

[26065.]— Badiometer  Question. — The  pressure 
of  the  air  on  the  exhausted  globe  is  counterbalanced 
by  the  equal  and  opposite  pressure  of  the  glass, 
otherwise  it  would  break.  There  being  no  motion 
there  is  no  energy  to  convert  into  heat  or  electricity. 
"  Mark  "  might  have  asked  with  equal  reason  what 
became  ef  the  pressure  of  a  lib.  woight  lying  on  a 
table  ?— C.  W.  H. 

[26067.] — Glass  Polishing. — You  might  warm  it, 
and  varaish  with  shellac  dissolved  in  spirits  of  wine, 
which  would  make  it  less  hygroscopic,  and  thus  im- 
prove its  insulating  quality. — J.  B.,  Belfast. 

[26070.J  —  Model  Engine  Boiler  Pressure.— 
Presuming  that  the  eu-ts  are  properly  stayed,  a 
cylindrical  sheet-iron  boiler  6in.  diameter  by  12in. 
long  by  T«in.  in  thickness  will  bear,  theoretically,  a 
safe  pressure  of  68751b.  per  square  inch — that  is  to 
say,  for  the  strength  of  cylindrical  boilers.  Put : — 
P  ■  Pressure  per  square  inch  in  lbs. 
D  =  Internal  diameter  of  boiler  in  inches. 
T  =  Thickness  of  shell  in  inches. 
x  —  3,300  (safe  constant  for  ordinary  plate-iron 
with  single  riveted  joint). 

Then,  P  D  =  2  .  at .  T ; 
...  P  =  2  .  T      2  x  3300  j^V'  M7ab 

D  6"  . 

Whether  your  little  boiler  is  capable  of  bearing  this 
strain  sb  a  constant  working  pressure  depends 
entirely  upon  the  quality  of  the  iron  and  its  general 
construction,  such  as  mode  and  strength  of  joints, 
staying,  Ac.  As  yon  have  not  stated  the  weight  of 
the  safety-valve  lever  and  distance  from  fulcrum  to 
the  centre  of  the  valve.  I  cannot  determine  the 
weight  accessary  for  lever. — E.  W.  Furrell,  C.E. 

[26070]—  Model  Engine  Boiler  Pressure.— 
20lb.  per  square  inch  would  be  a  safe  working  strain. 
If  you  want  to  know  the  weight  of  your  safety-valve 
you  must  give  the  distance  between  the  centre  of 
the  fulcrum  and  the  centre  of  the  valve,  and  from 
the  centre  of  the  valve  to  the  point  of  suspension  of 
the  weight.  I  would  be  happy  to  oblige  on  knowing 
the  abo<e  particulars. — Thuo. 

[26070  ]  — Model  Steam-Boiler  Pressure.— 
Tour  boiler  will  stand  a  safe  working  pressure  of 
1001b.  per  square  inch,  and  will  require  4*' 171b.  on 
valve.  You  do  not  state  the  distanco  of  fulcrum  on 
lever,  bo  I  cannot  give  you  the  weight  ou  end  of 
lever.— Q.  Almond. 

[26075.]  -Battery.— The  porous  jar  is  evidently 
at  fault.  I  would  advise,  in  your  case,  one  of  the 
red  porous  jars.  I  prefer  them  to  the  white  ones. — 
W.  J.  Lancaster. 

[26081.]  —  Chemical  Calculations.  —  I  kaow 
nothing  of  the  method  for  calculating  the  speed  of 
flue-draughts,  but  your  other  two  questions  are 
answered  tb lis  :  — By  heating  sodium  chloride  with 
sulphuric  acid  and  oxide  of  manganese,  the  whole  of 
the  chlorine  is  giveu  off —that  iB.  for  58  5  parts  by 
weight  of  the  salt,  35'5  parts  of  gas  are  obtained. 
Hence  the  weight  of  chlorine  from  20  cwt.  of  salt  = 
20  x_305  „  1*2()  cwt    K       1  utre    f  ohlorine  at 

68-5  117 
standard  temp,  and  pressure  weighs  "000063  4*56  cwt. 
Therefore  1  cubic  foot  weighs  28  3  x  000063*,  Ac, 

cwt.  =  -001698  cwt.  nearly ;  .-.  -*^?  *  -001698  gives 
lu 

the  volume  of  chlorine  in  cubic  feet.  This,  in  round 
numbers,  comes  to  7*126  cubic  feet.  If  the  gas  is 
evolved  at  ordinary  temperatnre  and  pressure,  the 
volume  must  be  corrected  according  to  the  laws  of 
Mariotte  and  Charles.— Nemo. 

[26081.]  —  Chemical  Calculations.  —  11  77 173 
cubic  feet  of  HC1  gas  are  evolved  from  the  decom- 
poi'it  iou  of  20  cwt.  of  common  salt.  Mode  of  calcu- 
Utiug  :— 

NaH  +  HjSO«  =  NaHSO*  +  HC1 
685  98  865. 
68'5  produce  36  5 ;  thorefore,  20  will  give  less,  be- 
coming thus  a  simple  "  rule-of-three  "  sum.  The 
answer  is  then  brouvrht  iuto  grammes,  thence  to 
litres,  and  lastly  to  cubic  feet.— Chas.  E.  Clinch, 
Faversharu. 

[26081.]  —Chemical  Equation.  —  In  working 
out  this  question  you  must  first  get  the  weight  of 


HC1  liberated,  then  get  the  volume  occupied  by  the 
weight  found,  the  equation  would  run  thus: — 
2NaCl  +  SOjHo,  =  2HC1  +  SOjNao,.  and  from  the 
query  we  should  nave  to  determine,  first,  the  amount 
of  CI  in  20  cwt.  of  salt,  then  the  addition  of  the 
requisite  weight  of  H  from  the  sulphuric  acid. 
Having  obtained  this,  we  find  the  weight  of  one 
cubic  foot  of  HC1,  this  is  685  grains ;  hence  by  divid- 
ing weight  of  HC1  by  685  irrains  we  should  deter- 
mine the  number  of  cubic  feet  liberated.  You,  of 
course,  know  that  to  get  weight  of  CI  in  20  cwt  of 
NaCl,  you  must  use  the  atomic  weights  ;  thus,  the 
atomic  weight  of  CI  is  35'5,  and  of  sodium  23  :  hence 
in  20  cwt.  there  are  20  x  23  h-  58  5  parts  of  Na,  and 
20  x  36*5  +  58'5  parts  of  CI.  I  shall  be  pleased  to 
help  you  if  this  letter  is  not  simple  enough  for  you, 
— W.  J  Lancaster. 

[2608*.]— Eleotrioal  Attraction.— To  "S^qma." 
—  Like  the  querist,  I  am  somewhat  "  puszled " 
by  the  question,  and  to  the  second  part  of  it 
should  be  inclined  to  reply  by  the  further  question, 
is  that  a  fact  of  which  the  explanation  is  required  ? 
But  the  fact  iB  that,  while  every  book  and  teacher 
repeats  the  "  law  "  that  electric  attraction  varies  in- 
versely as  the  square  of  the  distance,  not  only  no 
such  law  really  exists,  but  no  fixed  law  of  attraction 
really  exists.  The  asserted  law  is  merely  the  ex- 
pression of  what  occurs  in  certain  fixed  conditions 
— that  is  to  say,  when  the  electricity  is  perfectly 
confined  to  the  two  surfaces  under  consideration, 
and  these  surf  aces  are  far  removed  from  all  sur- 
rounding bodies — that  is  to  say.  attraction  varies 
inversely  as  the  square  of  the  distance,  only  when 
the  electricity  under  measure  is  rigidly  limited 
within  a  definite  inductive  circuit.  It  is  the  in- 
ductive circuit  and  its  relations  to  electricity  that 
require  examination,  but  unfortunately  that  is 
generally  overlooked  in  routine  discussions  about 
the  working  of  imaginary  electric  laws.— Sigma. 

[26096.]— Fences. — If  no  stipulations  were  made, 
and  as  there  is  no  law  compelling  a  man  to  incloBe 
his  property,  each  purchaser  may  do  as  he  pleases. 
In  parish  awards  the  question  of  fences  is  settled 
generally  by  the  Deed  of  Award.  In  any  matter 
relating  to  field  fences,  whether  as  to  the  trespass 
of  cattle  or  otherwise,  one  is  generally  referred  to 
the  old  maxim.  "  Every  one  must  fence  against  his 
owu  cattle." — NobiIjLoc. 

[26097.]—  Violin.— "Elegie  "  mentions  the  want 
of  a  practical  essay  on  the  violin.  May  I  mention 
that  if  he  will  read  Mr.  George  Dubourg's  work  on 
the  "  Violin,"  to  be  had  at  B.  Cocks  and  Co.'s,  1 
believe,  be  will  there  find  short  sketches  of  the  lives 
of  great  violinists,  and  full  descriptions  of  the 
mechanism  of  the  instrument,  and  also  accounts  of 
the  many  makers  of  the  violin. — J.  Fielden. 

[26102.]— Silver  Plating.— Probably,  after  two 
years'  wear  your  Daniell's  cell  would  require  a  new 
zinc  plug.  Is  the  preseut  plug  much  worn  P  The 
solution  ought  to  be  in  good  order ;  if  too  weak 
there  would  still  be  a  deposit  on  metals,  and  you 
could  readily  strengthen  the  solution. — \V.  J.  Lan- 
caster. 

[26105.]— Harmonium  Reeds. —  There  appears 
to  me  to  be  something  rather  strange  about  the 
description  "  Hammerhead  "  gives  of  bia  harmonium. 
He  states  that  two  or  three  notes  in  the  bass  and 
tenor  octave  give  a  different  tone  when  the  different 
pedals  are  worked.  I  suppose  that  the  harmonium 
in  question  is  a  one-row  instrument.  It  strikes  me 
very  forcibly  that  there  is  something  rather  serious 
the  matter  with  the  wind  force.  The  fault  evidently 
is  not  in  the  reeds,  otherwise  they  would  not  be  in 
tune  when  one  of  the  pedals  is  worked.  If  I  were 
"  Hammerhead  "  I  should  inspect  the  feeder  in  con- 
nection with  the  pedal  that  makes  the  tone  as  he 
describes  it,  "  smotheredt  and  Bonnds  very  flat."  I 
firmly  believe  that  more  than  half  the  diseases  that 
the  harmonium  is  liable  to  arise  from  a  defective 
wind  pressure  and  badly  constructed  soundboards. 
All  reed  instruments,  especially  the  harmonium,  are 
very  sensitive,  and  a  very  bad  effect  can  be  produced 
on  a  good  instrument  by  imperfect  blowing.  I  think 
myself,  by  what  I  can  understand  from  the  query, 
that  this  nuisance  arises  from  an  overplus  of  wind 
caused  by  blowing  tho  bellows  too  much.  If  the  air 
is  pumped  into  the  bellows  too  hard  it  will  evidently 
produce  a  defect  similar  to  the  one  stated  in  the 
query.  The  fault  evidently  arises  from  a  defective 
wind  action,  and  if  this  is  put  right  I  do  not  hesitate 
to  say  that  I  believe  the  instrument  will  be  as  right 
as  most  harmoniums.  I  think  it  would  be  advisable 
for  "  Hammerhead  "  to  take  it  to  a  practical  harmo- 
nium-builder if  the  defect  does  not  arise  from  bad 
blowing.— Q.  Fryer,  Swansea. 

[26108.]— Woterhouse  Diaphragms.— The  dia- 
phragms are  for  the  purpose  of  correcting  spherical 
aberration ;  thus,  if  you  use  your  lens  without  a 
diaphragm,  and  attempt  to  copy  an  engraving,  you 
will  find  when  the  middle  is  sharp  the  margin  will  be 
out  of  focus,  and  vice  versa  ;  btjt  by  the  intro- 
duction of  a  diaphragm  all  the  fuzr.iness  will  disap- 
pear, and  a  clear,  sharp  photo  will  be  the  resultant. 
Try  it.  and  then  put  the  various  stops  in  one  after 
the  other*,  and  yon  will  find  thorn  to  be  of  groat 
service  to  yon.  Remember  that  the  smaller  the 
aperture  the  longer  it  will  take  to  do  a  photo.— W. 
J.  Lancaster. 

[26110.]—  Halse's  Galvanic  Battery.— This  in- 
strument is  made  to  look  well,  and  should  be  sent 
out  with  directions  "  not  to  be  meddled  with."  The 
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coil  is  a  fair  one,  and  is  intended  to  (rive  a  wenl 
tun  ons  current.   If  you  want  a  stronger 
would  advise  you  to  make  one  entirely,  MO 
pull  the  present  one  to  pieces.   For  stroi 
would  make  a  double  magnet,  electro 
machine  ;  with  this  you  can  give  a  strong  or 
shock  at  will.   It  is  always  ready,  and  then- 
trouble  with  spoilt  sines,  bad  solution-- 
ehonld  be  pleased  to  give  you  instruction- 
make  a  good  machine  if  you  care  to  do  bo- 
Lancaster. 

[26114.1— Camera.— I  will  send  the  1 
as  possible  ;  have  been  very  busv  the  I 
or  would  have  sent  this  week.— W.  J.  Lan-  I 

[26121.]— Specific  Gravity.— The 
for  you  to  obtain  the  specific  gravity  ol 
by  weighing  them  in  a  flask.  Thus,  you 
which  weighs  precisely  one  ounce,  yo 
water,  and  it  weighs  lloz.,  thenemr: 
fill  it  with  an  oil,  it  then  weighs  8\oz. ; 
weight  of  flask  in  each  case  11  -  1  =  10, 
7i ;  then  weight  of  water  is  to  oil  a- 
specific  gravity  of  oil  is  75.    Any  flasl; 
any  weight  of  water,  but  work  out  as  at", 
Lancaster. 

[26121.]— Specific  Gravity— To 
gravity  of  a  liquid,  weigh  a  solid  first 
water,  and  then  in  the  liquid  to  be  i 
weight  in  air,  y  in  water,  r  in  liquid  ;  t 

specific  gravity,  s  -  This  is 

accurate,  as  to  find  the  true  weight  of 
be  weighted  in  vacuo  and  not  in  air.- 
[26121.]-8pecific  Gravity.— To  i] 
gravity  of  a  liqnid.  weigh  a  certain 
liquid  would  not  attack  when  lOUM 
find  its  weight  when  immersed  in  t 
specific  gravity  is  sought  for;  its  wf  i 
of  course  be  less  than  its  weight 
difference  =  «.   You  then  weigh  the 
case  let  its  loss  of  weight 


ity  of  the  liquid 
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J— Specific  Gravity.— 
ie  many  ways  of  finding  t 
tHjid  : — Weigh  a  body  in  air 
and  then  in  the  liquid  win  - 
you  want  to  find.  The  body,  wb> n 
loses  aome  of  its  weight ;  it  Ml 
weight  in  the  liquid .   Then,  the  ! 
the  liquid,  divided  by  the  Iosb  of 
gives  the  speci6c  gravity  of  the 
body  weighs  1,000  grains  in  air 
then  tho  loss  of  weight  when 
300  grains  ;  and  suppose  it  w. 
then  the  loss  of  weight  when 

grains.   Thus,  specific  gravit 

are  several  other  ways  of  find 
of  liquids  which  you  can 
Hydraulics,  and  Pneumatic' 
p.  20  to  25 ;  the  price  of  th.' 

BUSS. 

[26121. .]— Speoifio  Grav 
Fix's"  inquiry  as  to  t: 
specific  gravity  of  liquids,  I 
it  in  the  following  manner 
rate :— Obtain  a  small-stoi 
it  carefully  on  a  chemical 
mark  on  the  neck  of  the  bo< 
mark  with  distilled  water, 
difference  between  the  t* 
weight  of  tho  water  it  0)  I 
and  rinse  out  with  a  I 
about  to  be  tested  ;  then 
same  mark,  and  again 
weight  of  the  bottle  and  • 
the  water  will  give  the 
All  liquids  should  be  I 
the  temperature  of  9ff  P. 
finding  the  specific  gr 
strument  called  an  h 
floated  in  the  liquid,  ami  I 
on  the  scale  on  the  stem 
surface  of  the  liquid.  In 
must  be  taken  that  a  port 
above  the  surface  of  the 
>  is  not  so  accurate 
hted  bottle.  P.S.-'l 
„De  between  "840  and  1 
essential  oils.— Ikey  Mo. 

[26121-3— Specific  Gro 
of  a  liquid  is  generally  det 
called  the  hydrometer ;  bu 
should  not  readily  meet  1 
following  method  with 
venient  piece  of  a  soli 
gravity,  and  weigh  it  bot 
the  difference  of  the  two 
Whence  he  will  have  th< 
weight  in  air  :  the  weicl 
of  the  solid  :  the  specific  i 
a  table  of  the  specific  gr. 
Fix"  will  find  almost  all 
different  kinds  of  oils  ;  ai> 
tho  above  method  the  I 
waich  he  thinks  is  not  pti 
by  comparing  the  specific 
of  tho  same  oil  from  the 
lire  alike,  or  very  nearly 
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ARTICLES. 


RAILWAY  APPLIANCES.* 

\  KS  to  Mr.  Brum  well's  lecture  at 
Society  of  Arts  on  Railway  Safety 
the  attention  of   the  public 
forcibly  drawn  to  a  question  in 
ey  are  more  or  less  personally 
It  was  not  to  be  expected  that 
well's  remarks  would  pass  with- 
jni,  and  now  that  competition  be- 
great  companies  is  so  strong  the 
of  railway  matters  in  public 
"1  to  be  productive  of  much  good 
ir  as  the  6afety  and  comfort  of  tra- 
rs  are  concerned.  Resuming  our  notice 
Barry'B  excellent  textbook  of  the 
' .  we  take  it  up  at  his  chapter  on 
Is,  which,   especially    on  the  more 
tad  parts  of  our  railway  system,  are 
h  of  the  first  importance.    We  need 
nter  into  a  description  of  the  old- 
luued  system  of  working  trains  known 
*be  time-interval  system,  as  the  block 
,r*!m  has  superseded  that  on  all  lines  of 
importance.     The   principle   of  the 
-•k  system  is  briefly  stated  as  that  which 
I  es  an  interval  of  space  between  any 
j  trains  on  the  same  line  of  rails,  and 
tough  this  interval  may,  as  pointed  out 
ptain  Tyler,  be  sometimes  little  more 
•i  the  thickness  of  a  signal-post,  such 
interval  as  that  is  really  not  contem- 
pt  by   the   block   system,  although, 
^tly  speaking,  it  is  permissible  under 
rules.    In  its  simplest  condition  the 
k  system  employs  two  signals :   "  go 
1  and  "  stop,"  indicated  as  a  rule  by  the 
Ion  of  the  arms  of  the  semaphore — an 
iratue  which,  introduced  so  long  ago  as 
i  by  Mr.  C.  H.  Gregory,  is  now  so 
dly  superseding  all  others  that  before 
5  it  will  be  the  only  daylight  signal  in 
Tlie  semaphore  worked  on  the  block 
ui  is  at  once  the  simplest  and  best 
t  as  it  is  undoubtedly  the  safest.  The 
divided  into  sections,  with  signals  at 
ling  of  each.  If  the  signal  stands 
on  " — that  is,  with  the  arm  dropped 
'dden  in  the  post — the  driver  of  a 
knows  that  the  bine  is  clear,  at  all 
nte  as  far  as  the  next  signal,  but  if  on 
•roaching  a  signal  he  finds   the  arm 
ig  out  at  right  angles  to  the  post  bike 
'»ar  across  the  road,  he  knows  that  the 
■  is  blocked,  and  that  it  is  his  duty  to 
p  the  train  before  reaching,  or  rather 
ore  passing,  the  signal.    On  the  Great 
"estern,  as  on  some  other  lines,  the  disc 
1  the  horizontal  arm  are  still  used  to 
•note  respectively  safety  and  danger,  but 
ben  these,  the  original  signals,  are  worn  out, 
aey  will  probably  be  replaced  with  the 
.sual  semaphore.    On  some  lines,  where 
;ircuinatances  render  it  advisable,  a  third 
ugual,  '•  caution,"  is  sometimes  employed  : 
it  is  indicated  by  dropping  the  arm  of  the 
semaphore  half  way,  so  that  it  forms  an 
angle  of  45°  with  the  post,  and  it  means 
that  the  train  may  proceed,  but  slowly  and 
with  caution.    The  advantages  offered  by 
this  complication  are  of  a  very  doubtful 
i  actor,  aud  unless  the  wires  and  other 
details  of  the  signalling  apparatus  are  care- 
fully looked  to,  it  is  liable  to  cause  mistakes, 
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as — e.g.,  through  slackness  of  the  wires,  the 
arm  may  fall  sufficiently   to  induce  the 
driver  to  paBs  the  signal  as  if  it  stood  at 
caution,  when,  in  reality,  it  should  be  at 
stop.    The  system  of  signals  is  complicated 
by  their  division  into  distant,  auxiliary,  and 
home  signals,  and  it  may  be  said  that  while 
most  engineers  now  recognise  the  sema- 
phore as  the  best  signal,  opinions  and 
practice  differ  as  to  the  best  position  of  the 
arm  for  indicating  "  danger "  and   "  all 
right,"  as  they  do  also  with  regard  to  the 
"  regulations, '  which,  on  some  lines  permit 
the  driver  to  run  past  a  distant  signal  if 
the  line  is  clear,  the  "  distant  "  in  this 
case  indicating  that  he  must  6top  before 
reaching  the  next  or  home  signal.  These 
are,  however,  technical  details,  of  interest 
only  to  the  student  of  railway  manage- 
ment.   The  arrangement  of  the  signals 
at     branch     line    junctions,    and  the 
mechanical    devices    employed   in  mani- 
pulating   them,    are    clearly  explained 
by  means  of   diagrams,  which   show  all 
possible  combinations  of  signals  and  posi- 
tions of  the  points,  8o  that  those  least 
acquainted  with  railway  appliances  cannot 
fail  to  understand  them  if  they  read  with 
attention.    The  ingenious  devices  by  which 
the  points  are  interlocked  with  the  signals, 
so  that  it  is  practically  impossible  to  direct 
a  train  in  a  contrary  direction  to  that  indi- 
cated by  the  signals,  are  also  described, 
together  with  such  minor  details  as  the 
methods  of  locking  the  gates  at  level  cross- 
ings, so  that  they  cannot  be  shifted,  nor 
the  signals  in  connection  with  them,  while 
any  obstruction  is  offered  by  them  to  the 
passage  of  a  train,  or  of  a  cart  across  the 
line.    A  study  of  the  various  details  for 
locking  points,  and  compensating  for  ex- 
pansion or  contraction  of  the  connecting 
rods  or  links  or  slackness  of  the  fittings, 
will  convince  the  reader  that,  so  far  as  the 
mechanical  details  of  railway  traffic  are  con- 
cerned, there  is  little  to  be  desired,  except 
compulsory  powers  to  enforce  their  use.  A 
complicated  problem  has  been  met  and 
fairly   solved,   and,   though   the  systems 
invented  are  perhaps  not  perfect,  they  at 
least  tend  to  greatly  reduce  the  possible 
results  of  human  fallibility. 

Just  as  he  describes  the  mechanical 
arrangements  for  shifting  the  points  and 
signals,  and  with  similar  fidelity  and  minute- 
ness Mr.  Barry  proceeds  in  the  next  chapter 
to  explain  the  electrical  arrangements  which 
render  the  block  system  of  signalling  prac- 
ticable ;  and,  although,  of  course,  in  the 
limits  at  his  disposal,  he  cannot  describe 
the  many  ingenious  devices  and  their 
varieties  employed  by  different  lines,  or 
proposed  to  oe  used,  he  has  contrived  to 
give  the  reader  a  clear  idea  of  many  of 
them,  and  of  the  principles  on  which  they 
are  all  constructed. 

In  summing  up,  after  detailing  the  many 
contrivances  provided  with  the  view  of 
securing  safety,  Mr.  Barry  very  properly 
points  out  that,  in  endeavouring  to  guard 
against  every  possible  danger,  one  may 
•'  buy  gold  too  dear,"  and  that  needless  pre- 
cautions adopted  regardless  df  cost  will 
render  railways  practically  impossible, 
because  in  this  country  a  railway  is  built 
and  worked  with  the  idea  of  making  a 
profit  on  the  outlay.  Consequently,  although 
for  heavily-worked  lines  every  possible  pre- 
caution should  be  insisted  on,  there  are 
many  miles  of  road  even  in  this  country 
where  the  simplest  appbances  answer  all 
purposes,  and  are  practically  as  safe  as  the 
most  elaborate  system.  Mr.  Bramwell.  in 
his  interesting  lectures,  entered  into  this 
branch  of  the  subject,  and  pointed  out  that 
although  continuous  brakes  are  doubtless 
valuable  aids  to  the  safe  working  of  rail- 
ways, they  are  not  necessarily  so  invariably 
useful  as  has  been  assumed.  With  regard 
to  the  system  of  locking  the  points  with  the 
signals  he  gave  an  instance  of  its  necessity 


— as  at  the  Cannon-street  station,  where 
the  semaphores  are   capable  of  300,000 
combinations,   only  300  of    them  being 
safe.     In    such    a    case    as  this   it  is 
obvious  that  an  interlocking  arrangement 
is    absolutely   necessary,    and    one  was 
devised  which  is  actuated  by  the  spring 
catch  on  the  lever,  so  that  the  very  first 
movement  made  by  the  signal- man  locks 
every  lever  except  those  requiring  to  be 
moved.    By  this  device  it  is  impossible  to 
alter  either  signals  or  points  while  others, 
the  safety  of  which  would  be  endangered, 
remain  open.    A  diagram  of  the  device  is 
given  in  Mr.  Barry's  book.    Such  compli- 
cated mechanism  cannot,  however,  be  deemed 
necessary  at  branch  junctions  where  trains 
pass  only  at  considerable  intervals ;  but  at 
such  places  as  are  found  in  considerable 
numbers  on  suburban  lines,  with  a  very 
heavy  traffic  at  certain  hours  of  the  day, 
locking  bars  are  often  advisable.    In  many 
of  these  cases,  where  the  signal-box  is  some 
distance  from  the  points,  the  danger  of 
splitting  the  train  is  one  that  the  signal- mam 
has  to  take  special  precautions  against.  It 
is  the  rule  of  many  companies  that  the 
signal  is  to  be  put  up  immediately  a  train  is 
past,  and  on  many  suburban  lines,  with 
trains  passing  at  intervals  of  three  or  fonr 
minutes,  the  signal-man  is  naturally  anxious 
to  set  his  points  for  the  following  train  as 
soon  as  possible.    If  the  points  are  some 
distance  from  the  levers  the  signal- man  is 
apt  to  be  deceived,  and  to  imagine  that  the 
train  has  passed  clear   before  it  has  in 
reality,  and  consequently  by  moving  his  lever 
the  train  is  "split,"  and  a  more  or  less 
serious   accident  occurs.    To  prevent  the 
possibility  of  such  an  accident  a  very  simple 
device  is  adopted.    It  consists  of  a  bar  of 
iron  placed  parallel  with  one  of  the  rails, 
and  of  such  a  length  that  at  least  one  wheel 
of  a  passing  train  must  be  upon  it  until  the 
whole  is  clear.   It  will  be  easily  understood, 
then,  that  it  is  only  necessary  to  so  connect 
the  points  with  the  bar  that  they  cannot  be 
moved  while  the  latter  has  a  wheel  of  a 
train  upon  it,  to  render  impossible  an  "  acci- 
dent," which  might  otherwise  easily  occur. 
To  return,  however,  to  Mr.  Barry's  book. 
It  must  not  be  supposed  that  he  confines  his 
attention  to  the  principal  features  of  a  rail- 
way :  on  the  contrary,  the  smallest  details 
are  noticed  in  some  way  or  another.  Thus 
we  have  a  chapter  on  stations,  which  includes 
details  regarding  the  construction  of  plat- 
forms, remarks  on  the  relative  advantages 
of  high  and  low  platforms,  roadside  stations, 
and  the  best  way  of  arranging  them,  with 
the  safest  means  for  passing  passengers 
from  one  side  to  the  other,  goods'  stations, 
and  their  various  appliances,  and  plans  of 
three  of  the  principal  London  termini — viz^ 
Paddington,   Euston,   and  Cannon-street. 
Buffer  stops,  carriage  gauges,  docks,  traver- 
sers, and  turn-tables,  hydrants,  ticket  win- 
dows, &c,  all  find  a  place  in  the  book,  and 
we  have  some  useful  remarks  on  the  best 
materials  for  stairs.    With  the  exception  of 
the  principal  terinini  nearly  all  the  stations 
in  London  are  troubled  with  stairs,  and  as 
many  railway  passengers  are  in  a  hurry,  it 
is  an  important  point  to  obtain  the  material 
which  gives  the  safest  footing  and  wears 
best.    The  safest  stairs  are  undoubtedly 
those  covered  with  lead,  but  they  wear 
speedily  under  heavy  traffic,  and  all  things 
considered     are    possibly     eclipsed  by 
Hawksley's  steps,  which  are  small  blocks  of 
wood,  square  in  section,  placed  with  the 
grain  endways,  and  with  interstices  be- 
tween.  Near  the  edge  of  the  tread  these 
blocks  are  of  oak,  in  the  middle  of  pitch 
pine,  which  holds  grit  and  gives  a  foothold, 
and  against  the  rise,  where  there  is  little 
friction,  of  deal.    They  are  much  superior 
to  the  plan  adopted  on  the  Metropolitan 
Railway,  where  the  nosings  and  parts  of 
the  treads  are  covered  with  chequered  brass 
plates ;  for  though  when  the  chequering  iz 
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sharp  the  brass  plates  give  a  secure  foot- 
hold, at  no  time  do  they  look  safe,  and  con- 
fidence, as  in  everything  else,  is  half  way 
towards  safely  accomplishing  the  descent 
of  even  a  staircase  with  rapidity.  Hawks- 
ley's  Bteps  are  now  very  generally  adopted, 
and  being  safe,  economical,  and  easy  of 
repair,  will  doubtless,  in  time,  supersede 
the  other  kinds.  Of  the  arrangements  for 
housing  the  engine,  and  of  other  appliances 
in  connection  with  it,  we  have  ample 
details,  but  concerning  the  construction  of 
the  locomotive  itself  Mr.  Barry  could 
obviously  say  nothing  in  a  book  of  these 
dimensions.  Of  the  passenger  and  goods 
rolling-stock  we  find  ample  description,  and 
with  regard  to  the  question  of  four  or  six 
wheels  for  carriages,  we  find  Mr.  Barry 
saying,  "  There  can  be  little  doubt  that  in 
the  case  of  an  accident  happening  to  the 
springs,  wheels,  or  axles  oi  a  carriage,  a 
six- wheeled  vehicle  is  much  safer  than  one 
with  four  wheels.  If  any  one  of  the  springs, 
wheels,  or  axles  of  a  four-wheeled  carriage 
is  disabled,  the  corner  or  end  of  the  carriage 
over  the  disabled  wheel  or  axle  will  probably 
drop ;  but  with  a  six- wheeled  carriage  this 
need  not  happen,  as  the  carriage  would  still 
be  supported  on  five  or  four  wheels,  and 
might  run  a  long  distance  without  serious 
disaster."  This  opinion  of  Mr.  Barry's  is 
not  shared  by  the  majority  of  railway 
engineers,  for  putting  the  relative  advan- 
tages and  disadvantages  of  four  and  six- 
wheeled  coaches  side  by  side,  and  striking 
the  balance,  it  will  be  found  in  favour  of 
four-wheeled  vehicles — and  we  imagine  that 
the  latter  exceed  the  six-wheeled  vehicles 
considerably  in  number.  Mr.  Barry  is  not 
in  favour  of  the  long  bogie  carriages, 
although  he  is  careful  to  correct  an  error 
which  generally  refers  to  the  bogie  as  an 
American  invention,  whereas  it  seems  that 
the  first  carriages  of  the  kind  were  designed 
and  made  at  Stephenson's  works,  Newcastle. 
Contrary  to  the  opinion  which  prevails  in 
America,  and  to  some  extent  in  this  country, 
Mr.  Barry  says  that  Pullman  cars  are  con- 
structionally  weaker  to  resist  the  effects  of 
collision  than  English  carriages  with  their 
cross  partitions,  while  if  one  of  these 
ordinary  bogie  carriages  happens  to  be 
thrown  off  tne  line  there  is  a  greater  chance 
of  disaster,  in  consequence  of  the  slewing 
round  of  the  bogie,  than  in  a  similar  acci- 
dent with  an  ordinary  English  carriage. 
There  can  be  no  question  that  where  the 
curves  are  sharp,  and  there  is  a  necessity 
for  long  carriages  and  high  speed,  the  bogie 
may  be  adopted  with  advantage;  but  as  to 
the  American  style  of  carriage,  looked  at 
from  the  passenger's  point  of  view,  it  most 
be  acknowledged  that  it  finds  many 
objectors  in  this  country,  and  will  continue 
to  do  so  until  the  social  habits  of  the  people 
are  considerably  changed. 

The  remarks  on  continuous  brakes  are 
condensed  to  the  smallest  limits,  and 
scarcely  receive  so  much  notice  as  they 
deserve.  Mr.  Barry  says,  however,  that  the 
practicable  rate  of  retardation  depends  upon 
the  amount  of  force  that  can  be  adminis- 
tered to  a  train  without  injury  to  its 
passengers,  and  that  this  amount  has  up  to 
the  present  time  been  much  under-estimated. 
Mr.  B  ram  well,  however,  does  not  consider 
continuous  brakes  altogether  an  unalloyed 
good,  while  he  points  out  that  excessive 
brake  power  is  not  always  useful  in  cases  of 
accident.  If  the  driver  always  had  time  to 
think  of  what  was  best  to  be  done — if  he 
always  knew  exactly  what  was  wrong— the 
continuous  brake  would  have  only  the  single 
drawback  -that  it  produced  flats  on  all  tne 
wheels  of  a  train  instead  of  only  on  the 
brake  wheels.  However,  on  the  balance  of 
evils,  he  thinks  that  continuous  brakes  are 
a  benefit.  8ueh  faint  praise  from  a  man  in 
Mr.  Bramwell's  position  is  but  little  recom- 
mendation of  the  new  brakes,  and  we 
prefer  to  think  that  the  obviously  imperfect 


and  in  some  parts  incomprehensible  report 
in  the  Society's  journal  has  done  him  an 
injustice.  A  description  of  the  more  usual 
means  of  intercommunication  in  trains 
concludes  Mr.  Barry's  useful  textbook.  In 
the  course  of  his  second  lecture  Mr.  Bram- 
well  explained  that  it  was  impossible  to 
work  a  heavy  line  by  the  time  system — the 
only  practically  safe  system  was  the  block. 
The  fact  is  of  course  well  known  to  all 
students  of  our  railway  system,  and  although 
Mr.  B  ram  well  stated  distinctly  that  it  was 
impossible  to  have  such  punctuality  as 
would  insure  safety  and  speed  at  the  same 
time,  some  of  those  who  took  part  in 
the  discussion  expressed  an  opinion  that 
accidents  were  caused  by  trains  not  keeping 
"correct  time."  On  the  question  of  whether 
signals  should  be  kept  at  danger  Mr. 
B  ram  we  11  replied  in  the  negative,  because  if 
they  are,  drivers  cannot  tell  whether  they 
mean  safety  or  danger,  and  are  frequently 
delayed  without  occasion.  Most  railway 
men  will,  however,  contend,  we  think,  that  it 
should  be  necessary  to  put  a  signal  to  safety, 
or,  in  other  words,  that  its  normal  condition 
should  be  at  danger,  so  that  in  the  event  of 
any  hitch  in  the  apparatus  rendering  it 
impossible  to  control  the  signals,  the  arms 
Bhould,  at  all  events,  indicate  that  some- 
thing was  wrong.  Probably  all  that  Mr. 
B ram  well  said  was,  that  the  signal-man 
Bhould  put  his  signal  to  "safety  as  soon 
as  he  received  intelligence  that  the  section 
beyond  him  was  clear.  Mr.  B ram  well  ex- 
hibited a  variety  of  safety  appliances,  and 
in  answer  to  a  question  said  he  believed  that 
no  new  line  would  be  permitted  to  open 
unless  fitted  with  them.  In  spite  of  all  the 
difficulties  and  the  many  accidents  railway 
travelling  is  wonderfully  safe. 


SACHS'S  HISTORY  OF  BOTANY. 

[16th  ckntuby  to  I860.] 

TN  proportion,  says  this  writer  in  the 
-*-  Archives  des  Sciences,  as  the  sciences 
develop  and  the  sum  of  facts  known  by  the 
human  mind  increases,  works  of  a  general 
nature,  giving  a  resume  of  the  actual  state 
of  the  principal  questions,  become  more 
important  and  indispensable.  But,  along 
with  the  knowledge  of  facts,  the  chronologi- 
cal succession  of  discoveries  and  the  history 
of  the  gradual  development  of  theories  are 
also  important.  Scientific  literature  is 
somewhat  poor  in  this  respect,  and  the  His- 
tory of  Botany  which  Professor  Sachs  has 
just  published  appears  to  meet  a  want  felt 
in  our  libraries.  This  work,  which  has 
appeared  under  the  auspices  of  the  Royal 
Academy  of  Sciences  of  Bavaria,  forms  part 
of  a  large  collection  which  is  to  comprise, 
in  course  of  time,  the  history  of  all  the 
sciences. 

The  elaboration  of  a  work  of  this  nature 
is  involved  in  great  difficulties,  and  demands 
a  special  knowledge  of  all  branches  of  the 
science  of  which  it  is  desired  to  record  the 
development.  Few  men  were  so  well  fitted 
for  the  task  as  M.  Sachs,  the  author  of  the 
best  general  treatise  on  Botany  that  we 
have,  or  at  least  of  the  one  which  sum- 
marises best  the  present  state  of  this 
science.  "  I  have  not,"  he  says  in  his  pre- 
face, "  attached  a  great  importance  to  the 
discoveries  of  facts,  except  where  they  have 
had  a  happy  influence  on  the  ulterior  deve- 
lopment of  the  science.  I  have  rather 
sought  to  discover  the  first  traces  of  scien- 
tific ideas,  thereafter  to  follow  their  deve- 
lopment into  complete  theories.  Looked  at 
from  this  point  of  view,  the  task  of  the 
historian  is  one  bristling  with  difficulties. 
It  has  only  been  at  an  infinite  amount  of 
trouble  that  I  have  been  able  to  pursue  my 
researches.  Amidst  the  multitude  of  accu- 
mulated facts,  without  losing  the  thread 
whioh  directed  me,  I  have  always  regarded 
it  as  one  of  the  great  obstacles  to  the  deve- 


lopment of  our  science  that  most  writers 
have  amassed  observations  without  suffi. 
ciently  considering  their  theoretic  value: 
hence  the  tendency  I  have  shown  to  give 
the  first  place  to  men  in  whom  I  recognised 
the  work  of  profound  thought,  efforts  to 
assort  and  classify  the  materials  accumu- 
lated." These  few  words  suffice  to  indicate 
the  truly  philosophical  spirit  in  which  this 
work  has  been  conceived. 

M.  Sachs  has  divided  his  work  into  three 
parts,  the  first  being  devoted  to  taxonomy 
and  morphology,  the  second  to  anatomy, 
and  the  third  to  vegetable  physiology. 
These  three  branches  arc,  indeed,  developed 
so  independently  of  e  >ch  other  that  it  is  dif- 
ficult to  consider  them  en  bloc.  A  hearty 
partisan  of  the  theory  of  descent,  M.  Sachs 
has  been  struck  with  the  obstacles  which 
the  dogma  of  constancy  of  species  has 
offered  to  the  development  of  the  science, 
and  with  the  contradictions  into  which  it 
has  led  its  most  distinguished  advocates. 
It  is  a  pity  that  the  date  of  1860,  fixed  as 
the  term  of  this  study,  has  not  permitted 
the  author  to  follow  the  developments  of 
the  science  dining  the  years  which  have  fol- 
lowed the  publication  of  Darwin's  work  on 
the  origin  of  species. 

The  history  of  taxonomy  and  morphology 
is  naturally  subdivided  into  several  periods. 
During  the  first,  which  comprises  the 
botanists  anterior  to  Linnams,  two  distinct 
currents  of  thought  are  apparent  Severe! 
botanists,  commencing  with  Lobel  andC. 
Bauhin,  seek,  by  pure  observation,  to  seize 
upon  the  relations  which  exist  between 
plants ;  while  savants  of  the  other  school, 
chief  of  whom  i6  Cesalpin,  and  the  principal 
representatives  Moi  ison,  Bay,  Rivmus,  and 
Tournefort,  endeavour  to  construct  a  philo- 
sophic system  according  to  which  plants 
may  be  arranged.  It  is  these  attempts  that 
have  received  the  name  of  artificial  systems, 
but  they  were  not  so  in  the  idea  of  then- 
authors,  who,  on  the  contrary,  supposed 
them  to  offer  an  exact  image  of  tne  vegetable 
kingdom.  All  the  works  of  this  epoch 
bear  the  traces  of  this  double  current;  on 
the  one  hand  a  vague  and  irrational  notion 
of  natural  relations,  on  the  Other  hand 
efforts  to  make  everything  enter  into  a 
system .  Linnaeus  is  at  once  the  author  of 
the  best  natural  system  and  the  first  savant 
who  suspected  the  existence  of  natural 
groups — which  he  could  not  yet  define 
The  following  period  is  devoted  to  the 
elaboration  of  the  natural  system  by  M. 
de  Jussieu,  A.  P.  De  Candolle,  Ac-,  bo 
far  as  the  dogma  of  constancy  of  species 
and  the  veil  it  threw  on  true  natural  re- 
lations permitted.  The  last  period,  com- 
mencing about  1840,  coincides  with  the 
great  development  of  micrographic  studies 
and  comprehends  all  the  discoveries  on  the 
development  of  organs,  embryogeny,  re- 
production of  cryptogams,  ^.—discoveries 
which,  more  than  any  others,  throw  light 
on  the  interrelations  of  the  various  groups. 
Their  influence  on  taxonomy  is  making 
itself  felt  more  and  more  every  day. 

Vegetable  anatomy,  or  phytotomy,  which 
has  become  an  important  branch  of  the 
science  tince  the  works  of  Grew  and 
Malpighi,  is  intimately  connected  with  the 
improvements  of  the  microscope.  The  first 
discoveries  were  with  reference  to  cells  and 
vessels  and  their  relations  to  one  another. 
The  observations  had  always  a  reference  to 
the  functions  of  these  organs;  physiology 
advanced  along  with  anatomy,  and  served  as 
its  end.  During  the  eighteenth  century 
t  here  was  no  great  progress  in  this  respect 
It  was  not  till  after  1800,  with  Mirbel, 
Sprengel,  Hedwig,  that  anatomical  Indies 
came  into  honour.  This  period,  which 
terminates  about  1840  with  the  great  re- 
searches of  Mohr  on  the  cell  had  espoaaljy 
for  object  the  minute  structure  of  wen*"1 
of  the  tissues ;  the  great  point  gained  was 
the  demonstration  of  the  uniform  existence 
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of  the  cellular  utricle  at  the  beginning  of 
all  the  tissues.  During  the  third  period, 
lastlj  (1840, 1860),  anatomy  becomes  purely 
morphological ;  with  Sohleiden  and  Nageli 
questions  of  development  take  the  first 
rank ;  the  nucleus  and  the  protoplasm  and 
the  molecular  structure  of  membranes  are 
successively  studied,  and  the  mode  of 
division  of  cells,  which  plays  so  important 
&  part  in  all  the  history  of  the  cryptogams. 

The  progress  of  philosophy  has  been 
slower,  and  hardly  dates  further  back  than 
the  end  of  the  seventeenth  century.  The 
first  discoveries  succeeded  upon  those  which 
were  made  in  the  field  of  animal  physiology, 
and  resulted  from  the  comparisons  made 
between  the  two  kingdoms.  Three  points, 
in  particular,  may  be  n  >ted  in  the  develop- 
ment of  this  branch  of  the  science.  There 
is,  first,  the  influence  of  teleologies!  doc- 
trines, which  was  so  happy  at  the  com- 
mencement that  it  was  apt  to  become  pre 
judicial  afterwards.  "Without  the  ideas 
which  they  raised,  the  functions  of  organs 
could  not  have  been  comprehended  as  they 
were,  or  the  various  vital  manifestations 
related  to  one  another.  Secondly  may  be 
noted  the  intimate  union  of  the  progress  of 
physiology  with  that  cf  phytotomy ;  indeed, 
when  a  function  has  been  observed  in 
the  living  plant,  it  cannot  be  analysed 
thoroughly  unless  with  a  knowledge  of  the 
microscopic  elements  of  the  organ.  And, 
lastly,  there  are  the  relations  of  vegetable 
physiology  with  physics  and  chemistry. 
They  are  evident,  but  cannot  be  exaggerated. 
Many  important  discoveries  have  preceded 
the  great  advances  of  these  two  sciences, 
and  come  from  direct  observations  made  on 
the  living  plant.  Certain  facts  seem  even 
to  be  in  contradiction  with  the  data  of  pure 
chemistry — such,  for  example,  as  the  action 
of  the  yellow  luminous  rays  on  the  decom- 
position of  carbonic  acid,  as  compared  with 
that  of  the  blue  and  violet  rays  on  other 
combinations. 

The  first  period,  which  extends  from 
1670  to  1727,  includes  the  discoveries  of 
Malpighi  on  the  role  of  leaves,  of  Ray  on 
the  influence  of  light,  and  of  Camerarius 
on  sexuality.  Physics  and  chemistry  hardly 
play  any  part  here;  it  is  mechanical  ideas 
that  find  most  favour,  and  they  reach  their 
culminating  point  in  the  statical  experi- 
ments of  Hales.  After  a  time  of  stoppage 
m  the  science,  a  new  brilliant  period  extends 
from  1760  to  1804;  it  is  marked  by  the 
works  of  Kollreuter  and  Sprengel  on 
sexuality,  and  of  Ingenhonz  on  nutrition. 
Senebier  and  De  Candolle  study  the  influ- 
ence of  physical  forces,  and  especially  of 
"ght,  on  the  plant;  Knight,  that  of  gravity; 
Theodore  deSaussure  discovers  the  r61eof 
the  mineral  elements  contained  in  the 
ashes,  and  previously  considered  as  merely 
unpurities.  The  commencement  of  the 
nineteenth  century  is  marked  by  a  new  time 
of  stoppage ;  the  confused  ideas  on  "  vital 
force*  and  "  polarity"  opposed  the  progress 
or  the  science.  The  sexual  theory  was  even 
thrown  into  doubt,  and  had  need  of  being 
elucidated  by  the  works  of  Treviranus  and 
Can.  Fred.  Eartner  (published  only  in  1844). 
rhe  studies  of  De  Saussure  and  Odppert,  on 
the  proper  heat  of  plants,  and  the  discovery 
M  endoemose  by  Dutrochet,  represent  nearly 
the  sum  of  the  progress  made  till  1840. 
*>m  1840  to  1860  a  new  impulsion  was 
j??<5  to  physiology  as  to  other  branches,  by 
tbe  development  of  miorographic  studies  on 
Us  history  of  the  cell.  Researches  relating 
jo  reproduction  and  em bryogeny  occupy 
"»«  greater  number  of  botanists.  The  erro- 
neous ideas  of  Schleiden  on  the  first  origin 
M  the  embryo  were  rectified  by  Amici  and 
ttolmeister.  The  works  of  G.  Thuret,  De 
Jjary.  and  several  others,  throw  light  on 

,e  obscure  phenomena  of  the  reproduction 
«  cryptogams.  As  for  the  nutrition  of 
^*flw»  it  is  rather  savants  devoted  to  the 
Progress  <rf  agricultural  chemistry  that 


were  occupied  with  it.  To  cite  the  names  of 
Liebig  and  M.  Boussingault  is  sufficient  to 
indicate  the  great  advances  that  were  made. 
The  other  departments  of  physiology  were 
treated  only  fragments rily,  and  without 
comprehensive  views.  The  development  of 
heat,  gravity,  the  action  of  mechanical 
forces  in  the  plant,  the  movements  of  the 
sap,  and  the  influence  of  temperature  on 
vegetation,  formed  subject  of  studies  of 
unequal  importance.  This  rapid  and  incom- 
plete analysis  will  suffice,  I  trust,  to  show 
the  importance  of  this  new  work  of  M.  Sachs, 
and  to  give  an  idea  both  of  the  scientific 
method  which  has  inspired  it,  and  of  the 
course  he  has  followed  in  his  division  of  the 
subject. 


ON  PRIME  M0YERS.-L 

Bt  P.  J.  Bkakwii.1.,  C.E.,  FJLS. 


THE  following  is  the  address  delivered  by 
Mr.  P.  J.  BramweU,  Vice-President  of  the 
Mechanical  Section,  at  the  Conferences  of  the 
Exhibition  of  Scientific  Apparatus.  In  com- 
mencing his  address  Mr.  Bramwell  said  . — 
The  subject  which  is  to  occupy  our  attention 
to-day  is  that  of 

Prime  Movers, 

that  is  to  say,  we  are  about  to  consider  that 
class  of  machines  which,  to  use  the  words  of 
Tredgold  "enable  the  engineer  to  direct  the 
great  sources  of  power  in  nature  for  the  use 
and  convenience  of  man."  Although  machines 
of  this  kind  are  in  truth  mere  converters  or 
adapters  of  extraneous  forces  into  useful  and 
manageable  forms,  and  have  not  any  source  of 
life,  power,  or  motion  in  themselves,  neverthe- 
less they  impress  us  with  the  notion  of  vitality, 
and  it  is  difficult  to  regard  the  revolving  shaft  of 
a  water-wheel  or  turbine,  set  in  motion  by  some 
hidden  stream,  or  to  gaze  upon  the  steam-engine 
actuated  by  an  unseen  vapour,  without,  as  I  have 
said,  the  ides  being  raised  in  our  minds  that 
the  machines  on  which  we  are  looking  are  really 
endowed  with  some  kind  of  life.     The  in- 
vention of   such   machines   marks  a  very 
great  step  in  the  progress  of  mechanical 
science  in  the  world,  as  it  commences  an  era 
distinct  from  that  in  which  mere  machines  to 
be  acted  on  by  human  or  animal  muscular 
force   were  alone  in  existence.  Machines 
such  as  these,  highly  useful  as  they  may  be, 
are,  after  all,  only  tools  or  implements  more  or 
less  ingenious,  and  more  or  less  complex.  Man- 
kind could  not  have  been  very  long  upon  the 
earth  before  they  must  have  found  the  need, 
and  must  have  discovered  the  utility  of  some 
kind  of  tool  or  implement :  they  must  soon  have 
found  that  the  direct  action  of  the  power  of  the 
arm  was  not  enough  by  itself  to  break  up  some 
obstacle,  but  became  sufficient  if  that  action 
were  applied  by  the  wielding  of  a  heavy  club, 
or  through  the  putting  into  motion  of  a  large 
stone,  and  thus  the  hammer  or  its  equivalent 
must  have  been  among  the  earliest  of  inven- 
tions.   Such  an  implement  must  soon  have 
taught  its  users  thit  muscular  force  could  be 
exercised  through  a  considerable  space,  could 
be  stored  up,  and  could  be  delivered  in  a  con- 
centrated form  by  a  blow.   Similarly  it  could 
not  have  been  long  before  it  must  have  been 
found  that  to  raise  water  in  the  hollow  of  the 
hand  by  repeated  efforts,  was  not  so  convenient 
amode  as  to  raise  it  in  a  bent  leaf  or  in  a  shell, 
and  in  this   way  another  implement  would 
speedily  be  invented.  We  might  pursue  this 
line  of  speculation,  and  doing  so  we  should 
readily  arrive  at  the  conclusion  that  (without 
attributing  to  the  early  inhabitants  of  the  earth 
any  profound  acquaintance  with  mechanics)  the 
hammer  the  lever,  the  wedge,  and  other  simple 
tools  and  utensils,  must  soon  have  come  into 
existence,  and  we  should  also  be  led  to  believe 
that  when,  even  with  the  aid  of  tools  such  as 
these,  a  man  singly  could  not  accomplish  any 
desired  object,  the  expedient  of  combining  the 
power  of  more  than  one  man  to  attain  an  end 
would  soon  be  thought  of,  and  that  the  requisite 
appliances  such  as  large  beams  used  as  levers, 
numerous  ropes  (which  must  very  early  in  the 
history  of  the  world  have  been  twisted  from 
filaments)  and  matters  of  that  kind  would 
come  into  use.  As  a  corroboration  of  this  view, 
if  one  were  wanted,  the  fact  may  be  cited  that, 


on  the  discovery  of  any  isolated  savage  com- 
munity, it  always  is,  found  to  have  advanced 
thus  far  in  mechanical  art.    But  passing  from 
such  machines  as  these,  which  are  rather  of  the 
characterof  tools  and  implements  than  machines, 
as  we  now  popularly  use  the  word,  one  knows 
that  even  complicated  mechanism  for  the  pur- 
pose of  enabling  muscular  force  to  be  more 
readily  applied  is  of  very  ancient  date.  On 
this  point  I  will  quote  from  only  one  book — that 
is  the  Bible — where,  at  the  10th  and  11th  verses 
of  the  11th  chapter  of  Deuteronomy,  a  state- 
ment is  made,  clearly  indicating  that  in  Egypt 
irrigation  was  carried  on  by  some  kind  of 
machine  worked  by  the  foot,  whether  the  tread- 
wheel,  with  water-buckets  round  about  it,  men* 
turned  by  'Vitruvius,  or  whether  the  plank  lever 
with  a  bucket  suspended  at  one  end,  and 
worked  by  the  labourer  running  along  the  top 
of  the  lever  to  the  other  end  (an  apparatss 
even  now  used  in  India),  we  do  not  know ;  but 
that  it  was  some  machine  worked  by  the  feet 
is  clear,  the  statement  being,  that  when  the 
Israelites  had  reached  the  promised  land  they 
would  find  it  was  one  abounding  in  streams, 
so  as  to  be  naturally  watered,  and  that  it 
would  not  require  to  be  watered  by  the  foot  as 
in  Egypt.   Again  in  Chronicles  it  is  related 
that  King  Ufriah  loved  husbandry,  and  that 
he  made  many  engines,  unhappily  not  in  con- 
nection with  agriculture,  but  for  warlike  pur- 
poses, "to  shoot  arrows  and  great  stones 
withal."    Farther,  in  the  7th  chapter  of  the 
book  of  Job,  we  have  the  comparison  of  the 
life  of  man,  passing  away  swifter  than  a 
weaver's  shuttle.   This  points  unmiatakeabry 
to  the  fact  that  there  must  in  those  days  have 
been  in  existence  a  loom  capable  of  weaving 
fabrics  of  such  widths  that  the  shuttle  required 
to  be  impelled  with  a  speed  equal  to  a  flight 
from  one  side  of  the  fabric  to  the  other,  and  so 
doubt  such  a  fabric  must  have  been  made  in  a 
machine  competent  at  least  to  raise  and  de- 
press alternately  the  halves  of  the  warp  threads. 
The  potter* 8  wheel  is  also  frequently  mentioned 
in  the  Bible.    Such  instances  as  these  are 
sufficient  to  show  that  considerable  progress 
must  have  been  made  in  the  very  earliest  days 
of  history  in  the  construction  of  machines 
whereby  muscular  force  was  conveniently  ap- 
plied to  an  end;  but  if  we  leave  out  of 
account — as  we  fairly  may— the  action  of  the 
wind  in  propelling  a  boat  by  sail,  and  the 
action  of  the  wind  in  winnowing  grain,  I 
think  we  shall  be  right  in  considering  that  in 
the  times  of  which  I  have  been  speaking  there 
did  not  exist  any  machine  in  the  nature  of  a 
power-giver  or  "  Prime  Mover."  Doubtless,  the 
want  of  a  greater  force  than  could  be  obtained 
from  the  muscles  of  one  human  being  mast 
have  soon  made  itself  felt;  and  intelligent 
men,  conscious  of  their  own  ability,  and  ef 
their  mental  power  of  directing  a  large 
amount  of  work,  must  have  been  grieved  at 
finding  the  use  of  that  power  circumscribed 
by  the  limited  force  of  their  own  bodies,  and 
therefore  early  in  the  world's  history  there 
must  have  been  the  attempt,  by  the  offer  of  some 
consideration  or  reward,  to  induce  other  men 
(men  gifted  with  equal  or  stronger  mnselee,  but 
probably  not  with  equal  minds)  to  work  under 
the  directions  of  these  men  of  superior  intelli- 
gence.  But  when  such  aid  as  this  became 
insufficient,  the  way  in  which  in  all  proba- 
bility the  people  of  those  days  endeavoured 
to  satisfy  the  further  demand  would  be  to 
make  captives  of  their  enemies,  and  to  re- 
duce them  into  a  state  of  bondage,  to  grind 
at  the  mill,  to  raise  water,  or  yoked  by 
innumerable  cords  and  beams  to  some  heavy 
chariot  or  sledge,  to  draw  along  the  huge 
blocks  required  m  the  foundations  of  a  temple, 
or  for  the  building  of  a  pyramid,  or  to  acting  in 
concert  on  the  many  oars  of  a  galley,  although 
by  what  means  this  last-named  operation  was 
performed  is  not  very  clear.    And  doubtless, 
under  this  condition  of  things,  there  must 
have  been  an  amount  of  human  suffering 
which  is  too  frightful  to  be  contemplated. 
Such  machines  as  those  to  which  I  have  called 
attention  could  not  have  been  invented  and 


brought  into  use  without  the  exerci.-e  of  much 
mechanical  skill ;  but  considerable  a*  this  sk  it 
must  have  been  it  had  never  originat  ed  a  *'Pri rr  e 
Mover,"  it  had  given  no  source  of  power  to  the 
world,  but  had  toft  it  dependent  on  the  mart 
cular  exertions  of  human  beings  and  ef 
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Great  then  was  the  step,  and  a  most 
sWinrt  era  wan  it  in  mechanical  science,  when, 
far  the  first  time,  a  "  Prime  Mover"  was  in- 
.,  and  a  machine  was  brought  into  exist- 
,  which,  utilising  some  hitherto  disregarded 
w tarsi  force,  converted  it  into  a  convenient 
term  of  power  by  which  as  great  results  could 
W  obtained  as  were  obtainable  by  the  aggre- 
gation of  a  large  number  of  human  beings, 
wad  could  be  obtained  without  bondage  and 
without  affliction.  There  are  probably  few 
sight*  more  pleasing  to  one  who  has  been 
brought  up  in  factories,  than  to  watch  a  skilful 
workman  engaged  in  executing  a  piece  of  work 
which  requires  absolute  mastery  over  the 
tools  that  he  uses,  and  demands  that  they 
should  have  the  constant  guiding  of  his  in- 
telligent mind.  Handicraft  work  of  such  a 
kind  borders  upon  the  occupation  of  the  artist, 
and  to  see  such  work  in  the  course  of  execu- 
tion is.  as  I  have  said,  a  source  of  pleasure. 
Rut  when  descending  from  this  the  work  be- 
comes more  and-  more  of  the  character  of  mere 
••petition,  end  when  it  is  accomplished  by  the 
aid  of  implements  which  from  their  very 
perfection  require  but  little  mind  to  direct 
them,  and  demand  only  the  use  of  muscle, 
then  although  the  labour  when  honestly  pur- 
sued is  still  honourable,  and  therefore  to  be 
admired,  there  comes  over  one  a  feeling  of  fear 
and  of  regret  that  the  man  is  verging  towards 
a  mere  implement.  But  when  one  sees,  as  I  have 
seen  in  my  time,  in  England,  and  as  I  have 
seen  very  recently  on  the  Continent,  men  earn- 
ing their  living  by  treading  within  a  cage  to 
cause  it  to  revolve,  and  thereby  to  raise 
weights — an  occupation  demanding  no  greater 
exercise  of  intelligence  than  that  which  is 
sufficient  to  start,  to  stop,  and  to  reverse 
the  wheel  at  the  word  of  command — one  does 
indeed  regret  to  find  human  beings  employed 
in  so  low  an  occupation — an  occupation  that 
places  them  on  the  level  with  the  turn-spit, 
and  one  which  is  most  properly  meted  out 
w*  our  prisons  as  a  punishment  for  crime, 
accompanied,  however,  in  the  instance  of  the 
prison  with  the  degradation  that  the  force 
exerted  shall  be  entirely  wasted  in  idly 
turning  a  fan  in  the  free  air,  and  thus 
the  prisoner,  in  addition  to  the  fatigue  of 
his  body,  undergoes  the  humiliation  of,  as 
ha  expresses  it,  "grinding  the  wind."  If 
they  played  no  other  part  than  that  of  re- 
lieving humanity  from  such  tasks  as  these, 
"•Prime  Movers"  would  be  machines  to  be 
hailed.  True  it  is  that  the  labourers  who 
were  thus  relieved  would  not  thank  their 
benefactors,  and,  indeed,  so  far  as  the  indi- 
viduals subjected  to  the  change  were  con- 
eemed,  they  would  have  cause  not  to  thank 
them,  because  those  individuals,  having  been 
taught  no  other  mode  of  earning  a  livelihood, 
and  finding  the  mode  they  knew  set  on  one 
aide  by  the  employment  of  a  "  Prime  Mover," 
would  be  at  their  wite'  end  for  a  means 
of  subsistence,  and  would  be  experiencing 
those  miseries^  which  are  caused  by  a  state 
•f  transition.  But  in  some  way  the  men  of 
the  transition  state  must  be  relieved ;  and,  in 
the  next  generation,  it  no  longer  being  possible 
to  subsist  by  such  wholly  unintelligent  labour, 
the  energies  of  their  descendants  would  be 
••voted  to  gaining  a  livelihood  by  some  occu- 
pation more  worthy  of  the  mind  of  man.  Early 
"Prime  Movers,"  from  their  comparatively 
assail  size,  probably  did  little  more  than  thus 
relieve  humanity ;  but  when  we  come  to  con- 
sular the  "  Prime  Movers"  of  the  present  day  by 
which  we  are  enabled  to  contain  within  a 
angle  vessel,  and  to  apply  to  its  propulsion 
8,000  indicated  horse  power,  or  an  equivalent 
of  the  labour  of  nearly  50,000  men  working  at 
sue  time,  we  find  that  the  "  Prime  Mover"  has 
—ether  and  most  important  claim  upon  our 
■teres t,  namely,  that  it  enables  us  to  attain 
resulta  that  it  would  be  absolutely  impossible 
w>  attain  by  any  aggregation  of  human  or  other 
— rmliir  effort,  however  brutally  indifferent 
we  might  be  to  the  misery  of  those  who  were 
•■gaged  in  that  effort.  Excluding  from  our 
oasuaderation  light,  and  even  electricity,  as 
wet  being  up  to  the  present  time  sources  of 
fewer,  on  which  we  rely  in  practice,  there  re- 
seam  three  principal  groups  into  which  our 
1  Prime  Movers"  may  be  arranged — vis.,  those 
work  by  the  agency  of  water,  and  those 
work  by  the  agency  of  heat.   But  some 


of  these  great  groups  are  capable  of  division, 
and,  indeed,  demand  division,  into  various- 
branches. 

The  Bun  the  "  Prime  Mover." 
Water  power  may  be  due  to  the  impact  of 
water,  as  in  some  kinds  of  water-wheels,  tur- 
bines, and  hydraulic  rams,  or  to  water  acting  as 
a  weight  or  pressure,  as  in  other  kinds  of 
water-wheels,  and  in  water-pressure  engines, 
or  to  streams  of  water  inducing  currents,  as  in 
the  case  of  the  jet  pump  and  of  the  "  Trombe 
d'eau,"  or  to  its  undulating  movements,  as 
in  ocean  waves.  The  ability  of  water  to 
give  out  motive  force  may  arise  from  falls, 
from  the  currents  of  rivers,  from  the  tides,  or 
as  has  been  said  from  the  oscillation  of  the 
waves.  "  Prime  Movers"  which  utilise  the  force 
of  the  wind  are  few  in  number,  and  in  all 
cases  act  by  impact.  As  regards  those  "  Prime 
Movers  "  which  work  by  the  aid  of  heat.  We 
may  have  thatheat  developed  by  the  combustion 
of  fuel,  and,  being  so  developed,  applied  to 
heating  water,  raising  steam,  and  working 
some  of  the  numerous  forms  of  steam-engines, 
or,  as  uT*  the  case  of  the  Oiffard  Injector,  per. 
fonning  work  by  induced  currents  by  the  flow 
of  steam ;  or  we  may  have  the  heat  of  fuel 
applied  to  vary  the  density  of  the  air,  and 
thus  to  obtain  motion,  as  in  the  smoke- 
jack;  or  the  fuel  may  be  employed  to  aug- 
ment the  bulk  and  the  pressure  of  gases, 
as  in  the  numerous  caloric  engines ;  or  we  may 
have  heat  and  power  developed  in  the  combus- 
tion of  gases,  as  in  the  forms  of  gas-engines ; 
or  in  the  combustion  of  explosives,  as  in  gun- 
powder, dynamite,  and  other  like  materials, 
used  not  only  for  the  purposes  of  artillery  and 
of  blasting,  but  for  actuating  "  Prime  Movers" 
in  the  ordinary  sense  of  the  word.  Again,  we 
may  have  the  heat  of  the  Bun  applied  through 
the  agency  of  the  expansion  of  gases  or  sur- 
faces to  the  production  of  power,  as  in  the 
sun  pumps  of  Solomon  de  Caus  and  of  Belidor, 
and  as  in  the  sun-engine  of  Ericsson.  Finally 
we  may  have  the  sun's  rays  applied  direct, 
as  in  the  radiometer  of  Mr.  Crookes.  A 
consideration  of  the  foregoing  heads  under 
which  "  Prime  Movers "  range  themselves 
will  speedily  bring  us  to  the  conclusion  that 
the  main  centre  of  all  mechanical  force  on 
this  earth  is  the  sun.  If  the  "  Prime 
Movers"  be  urged  by  water,  that  water  has 
attained  the  elevation  from  which  it  falls, 
and  thus  gives  out  power  by  reason  of  its 
having  been  evaporated  and  raised  by  the 
heat  of  the  sun.  If  the  power  of  the  water 
bo  derived  from  the  tidal  influence,  that  in- 
fluence is  due  to  the  joint  action  of  the  sun 
and  its  assistant,  the  moon.  If  the  "  Prime 
Mover"  depend  upon  the  wind  for  its  force, 
either  directly,  as  in  windmills,  or  indirectly 
as  in  machines  worked  by  the  waves,  then  that 
wind  is  caused  to  blow  by  variations  of  tem- 
perature due  to  the  action  of  the  sun.  If  the 
"  Prime  Mover"  depend  upon  light  or  upon 
solar  heat — as  in  the  case  of  the  radiometer 
and  of  the  sun-engine — then  the  connection 
is  obvious;  but  if  the  heat  be  due  to  com- 
bustion then  the  fuel  which  supports  that 
combustion  is  after  all  but  the  sun's  rays 
stored  up.  If  the  fuel  be,  as  is  now  some- 
times the  case,  straw  or  cotton  stalks,  one 
feels  that  they  have  been  the  growth  of 
one  season's  effect  of  the  sun's  rays.  If 
the  fuel  be  wood,  it  is  equally  true  that  the 
wood  is  the  growth  of  a  few  seasons'  exercise 
of  the  sun's  rays ;  but  if  it  be  the  more  potent 
and  more  general  fuel,  coal,  then  although 
the  fact  is  not  an  obvious  one,  we  know  that 
coal  also  is  merely  the  stored-up  result  of  many 
ages'  exercise  of  solar  power.  And  even  in  the 
case  of  electrical "  Prime  Movers"  these  depend 
on  the  slow  oxidation — that  is,  burning  of 
metal — which  has  been  brought  into  the 
metallic  or  unburnt  state  from  the  burnt  con- 
dition (or  that  of  ore),  by  the  aid  of  heat 
generated  by  the  combustion  of  fuel.  The  in- 
teresting lecture-room  experiment,  with  glass 
tubes  charged  with  sulphide  of  calcium  or  other 
analogous  sulphides,  makes  visible  to  us  the 
fact  that  the  sun's  rays  may  be  stored  up  as 
light;  but  that  they  are  as  truly  stored  up 
(although  not  in  the  form  of  light)  in  the  herb, 
the  tree,  and  the  coal,  we  also  now  know,  and 
we  appreciate  the  far-seeing  mind  of  George 
Stephenson  who  astonished  his  friend  by  an- 


nouncing that  a  passing  train  was  being 
driven  by  the  sun ;  and  we  know  that 
Stephenson  was  right,  and  that  the  satirical 
author  was  wrong  when  he  instanced  as  a 
type  of  folly  the  people  of  Laputa  en- 
gaged in  extracting  sunbeams  from  cucum- 
bers. The  sunbeams  were  as  surely  in  the 
cucumbers  as  they  are  in  the  sulphide  of 
calcium  tubes,  but  in  the  latter  case  they  can 
be  seen  by  the  bodily  eye,  while  in  the  former 
they  demand  the  mind's  eye  of  a  Stephenson. 
Although  the  sailing  of  ships  and  the  winnow- 
ing of  grain  must  from  very  early  time  have 
made  it  clear  that  the  wind  was  capable  of 
exercising  a  moving  force,  nevertheless  being  an 
invisible  agent,  it  is  not  one  likely  to  strike 
the  mind  as  being  fit  to  give  effect  to  a"  Prime 
Mover,"  and  therefore  it  is  not  to  be  wondered 
at  that  "  Prime  Movers,"  actuated  by  water, 
are  those  of  which  we  first  have  any  record, 
unless,  indeed  the  toy  st 3am -engine  of  Hero 
may  be  looked  upon  as  a  prime  mover  anterior 
to  those  urged  by  water.  It  would  appear 
that  in  the  reign  of  Augustus  water-wheels 
were  well  known,  for  Vitruvius  writing  at  that 
time  speaks  of  them  as  common  implements— 
not  so  common,  however,  as  to  have  replaced 
the  human  turnspit ;  as  we  gather  from  his 
writings  that  the  employment  of  men  within 
a  tread-wheel  was  still  the  most  ordinary  mode 
of  obtaining  a  rotary  force.  It  would  seem, 
however,  that  water-wheels  driven  by  the  im- 
pact of  the  stream  upon  pallet -boards  were  em- 
ployed at  the  time  of  Augustus,  not  merely  to 
raise  water  by  buckets  placed  about  the  cir- 
cumference of  the  wheels,  but  also  to  drive 
mill-stones  fcr  grinding  wheat;  and  Strabo 
states  that  a  mill  of  this  kind  was  in  use  at 
the  palace  of  the  King  of  Pontus. 


ON  JUST  INTONATION. 

(Concluded  from  page  298.) 

IT  will  have  been  noticed  that  all  the  above: 
named  efforts  (see  the  report  of  Dr.  Stone's 
lecture  at  p.  298)  at  correct  intonation  were 
made  on  instruments  with  keyboards.  The 
system  is,  however,  perfectly  extensible  to 
orchestral  purposes,  though  such  extension 
has  hitherto  been  neglected.  Violins  of  all 
kinds  of  course  have  the  matter  in  their  own 
power,  though  it  would  be  very  desirable  that 
some  definite  instruction  should  be  given  in 
our  musical  schools  as  to  the  real  differences 
between  enharmonic  notes.  Most  violinists 
are  firmly  of  opinion,  for  instance,  that  the 
sharpened  note  of  corresponding  name  is 
sharper  than  the  kindred  flat,  At  and  Bb,  Ac. 
This  is  far  from  being  true,  the  sharps  often 
being  the  flatter  of  the  two.  In  changing 
therefore  suddenly  from  a  flat  to  a  sharp  key  it 
is  generally  advisable  to  flatten  the  instrument 
somewhat. 

Trombones  and  slide  trumpets  also  have 
power  of  correct  intonation.  They  form,  more- 
over, a  perfect  quartett,  rivalling  the  stringed 
quatuor.  It  is  a  pity  that  many  conductors 
should  mar  this  most  perfect  branch  of  the 
wind  band  by  introducing  valve  cornets,  and 
omitting  the  alto  trombone,  even  sometimes  the 
G  bass  trombone.  Each  trombone  has  its 
peculiar  tone  and  quality,  corresponding  to  the 
voice  whose  name  it  bears.  Nevertheless  at  con- 
certs of  high  repute  it  is  not  uncommon  to  see  all 
three  parts  taken  on  the  Bb  tenor  instrument. 
Even  in  the  fine  band  of  the  Sacred  Harmonic 
Society  the  alto  trombone  solo  to  the  words 
"Tuba  minim  $pargen$  sonwn,"  in  Moiart's 
"  Requiem,  "  is  transferred  to  the  bassoon,  in 
default  of  the  required  instrument,  and  in  ab- 
solute contradiction  of  the  words. 

In  orchestral  reed  instruments  much  may  be 
done  by  what  is  termed  "lip,"  but  it  is  un- 
safe and  unscientific  to  trust  to  this  exceptional 
gift.  The  clarionet  and  bassoon  can  easily  be 
played  with  perfect  intonation  by  tuning  cer- 
tain duplicate  keys  or  using  alternatives  of 
fingering,  which  exist  on  all  such  instruments 
with  proper  knowledge.  Dr.  Stone  showed  at 
the  Conference  a  Bo  clarionet,  thus  perfectly 
tuned  without  any  additional  mechanism.  He 
stated  that  most  clarionets,  as  sent  over  by 
foreign  makers,  were  woefully  wanting  in  the 
first  rudiments  of  tune,  and  that  this  mecha- 
nical defect  caused  the  chief  difficulty  in  learn- 
ing the  instrument. 
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Dr.  Stone  was  also  able  to  show  a  very  in- 
genious application  to  brass-valved  instru- 
ments— namely,  the  patent  comma  trumpet 
of  Mr.  Bassctt.  This  has  three  valves  or 
pistons,  the  first  of  which  lowers  the  pitch  a 
major  tone,  the  second  a  diatonic  semi-tone ; 
the  third,  instead  of  the  usual  effect,  raises 
the  pitch  of  any  note  produced  by  the  first 
valve  by  the  interval  of  a  comma.  In  other 
words  the  first  and  third  valves  together  lower 
the  pitch  a  minor  tone.  When  the  third  valve 
is  used  with  the  second,  or  alone,  it  gives  other 
modified  intervals,  resulting  in  the  production 
of  a  more  correct  musical  scale  than  has  as  yet 
been  obtained  on  any  valve  instrument,  and 
with  very  little  alteration  of  the  usual  finger- 
ing or  of  the  instrument  itself. 

Dr.  Stone  was  of  opinion  that  the  ingenious 
system  thus  introduced  might  well  be  extended 
to  the  French  horn  and  other  instruments. 
But  the  proper  use  of  enharmonic  intonation 
could  never  be  fully  attained  until  the  National 
School  of  Music,  or  some  other  influential 
seminary,  superseded  the  old  "  rule  of  thumb  " 
teaching  by  precise  and  systematic  instruction 
in  the  theory  of  the  musical  scale. 


A  A  are  the  poles  of  the  battery ;  B  is  the 
outer  vessel,  in  which  it  has  hitherto  been  cus- 
tomary to  place  the  mercury  and  the  zinc 
plate ;  C  is  the  porous  diaphragm  or  cell  in 
which  is  placed  the  mercury  or  amalgam  of 
zinc,  and  the  zinc  plate  or  any  other  conductor 
standing  in  the  mercury  or  amalgam. 


SHARPENING  TOOLS. 

13  AZOBpaste8,  by  which  term  we  include  all 
A*l  those  preparations  employed  for  putting 
a  fine  edge  upon  delicate  tools,  generally  con- 
sist of  some  compound  of  putty  powder  or 
crocus,  with  an  unguent  or  fatty  substance, 
though  we  believe  that  Mechi's  famous  paste 
was  made  up  of  nothing  but  the  finest  emery 
and  deer  suet;  and  we  suspect  that  that 
wonderful  preparation  with  which  the  man  in 
the  streets  sharpens  his  knife,  after  chopping 
a  broomstick  to  pieces,  is  something  of  the 
same  kind.  Unless  these  razor  pastes  are 
carefully  prepared  they  either  fail  to  produce 
the  desired  edge,  or  do  as  much  harm  as  good 
by  spoiling  the  edge  as  soon  as  formed.  A  Mr. 
Workman  has  invented  a  metallic  compound, 
which,  being  cast  into  bars,  is  rubbed  on  the 
strop,  and  being  consequently  free  from  grit  is 
not  so  liable  to  damage  tho  finest  edge  as 
some  of  the  ordinary  pastes.  The  improved 
"razor  paste"  has  not  been  patented,  the  in- 
ventor not  having  gone  beyond  the  stage  of 
provisional  protection.  It  is  composed  of  tin 
fiO  parts,  lead  84,  cadmium  4,  and  antimony  2, 
and  is  formed  by  preference  into  flat  plates  of 
any  shape,  which  are  used  in  the  following 
manner: — If  an  ordinary  prepared  razor  strop 
is  used  the  metallic  plate  or  substance  should 
be  rubbed  on  the  black  side  of  the  strop  until 
a  deposit  or  lead-like  appearance  appears  on 
the  surface  of  the  strop ;  the  strop  is  then  ready 
for  use.  If  ordinary  buff  leather,  such  as  a 
soldier's  belt,  is  used,  a  few  drops  of  sweet  oil 
should  be  first  rubbed  into  the  leather,  and  the 
metallic  plate  afterwards  applied  in  the  manner 
above  described.  By  the  use  of  this  metallic 
substance  it  is  stated  that  all  fine-edged  cutlery 
and  instruments  can  be  sharpened  in  a  much 
superior  manner  to  what  has  hitherto  been  the 
case ;  and  as  it  is  perfectly  clean  in  its  applica- 
tion, being  entirely  free  from  grit  or  dirt,  and 
does  not  require  any  skill  in  its  use,  it  will 
probably  be  extensively  employed,  especially 
as  it  is  very  durable  and  inexpensive,  the  cad- 
mium being  the  most  costly  ingredient. 


In  order  to  further  improve  the  constancy 
of  the  battery  the  inventors  prefer  to,  more  or 
less,  cover  any  part  of  the  zinc  plate  or  other 
conductor  which  is  not  required  for  chemical 
action,  with  a  coating  of  any  suitable  insulating 
material,  and  thus  protect  the  zinc  against  the 
exciting  fluid  of  the  battery.  D  shows  the 
insulation  of  the  zinc  (or  other  conductor). 
The  uninsulated  portion  of  this  zinc  plate  is 
inserted  in  the  merenry  or  amalgam,  only  so 
far  as  is  found  to  be  necessary  for  the  perfect 
action  of  the  battery.  E  shows  the  mercury  or 
amalgam  in  the  porous  cell,  while  P  is  the  ex- 
citing fluid  of  the  battery.  The  invention  may, 
it  is  stated,  be  varied  in  its  details  to  suit  the 
requirements  of  any  form  of  galvanic  battery ; 
but  it  is  specially  useful  when  applied  in  con- 
junction with  bichromate  of  potash  dissolved 
in  sulphuric  acid  and  water. 


IMPROVED  GALVANIC  BATTERY. 

A  N  arrangement  of  a  galvanic  coll  has  been 
■**>  recently  patented  by  Messrs.  J.  C.  and 
O.  Fuller,  of  Feachurch-street,  London,  having 
for  its  object  the  improvement  of  batteries  as 
regards  their  constancy  and  regularity  of 
working.  Hitherto,  according  to  the  inventors, 
it  has  been  usual  to  employ  a  bath  of  mercury 
into  which  the  zinc  plate  is  so  far  inserted  as 
to  admit  of  capillary  action  taking  place  on  the 
surface  of  the  zinc  plate ;  nevertheless, 
irregularity  in  the  power  and  rapid  diminution 
of  the  same  take  place,  so  th-.it  this  means 
does  not  completely  fulfil  the  object  aimed  at. 
This  invention,  however,  improves  the  regularity 
and  prolongs  the  lasting  power  of  the  battery  by 
the  employment  of  a  column  of  mercury  con- 
tained in  a  porous  diaphragm  or  cell,  into 
which  the  zinc  plate  is  plunged.  In  the  tigure, 
-rhich  is  a  sectional  illustration  of  the  new  cell, 


ON  FURNACES. 

rPHE  following  paper  was  read  by  Mr. 
■a.  Hackney,  B.Sc,  at  the  Conference  of  the 
Mechanical  Section  of  the  Loan  Collection  of 
Scientific  Instruments:  — 

Furnaces  as  used  in  the  arts,  may  be  defined 
as  the  arrangements  under  which  fuel  is  burnt 
to  produce  heat  for  the  purpose  either  of  pro- 
ducing permanent  changes  in  the  substances 
heated,  or  preparing  them  by  softening  or 
fusion  for  subsequent  treatment.  This  ex- 
cludes two  of  the  applications  of  fuel,  which 
together  take  up  the  larger  proportion  of  that 
consumed :  the  domestic  use — viz.,  for  cooking 
and  for  warming,  lighting,  and  ventilating  in- 
habited places ;  aud  that  for  the  generation 
of  motive  power.  Even  thus  limited,  the 
amount  of  fuel  burned  for  furnaces  is  very 
great,  and  the  possibility  of  effecting  further 
economies  in  its  use  forms  <t  subject  of  vast 
importance.  According  to  statistics  published 
by  the  Mining  Record  office,  the  quantity  of 
coal  burned  in  this  kingdom  alone  for  smelt- 
ing ores  and  for  refining  and  manufacturing 
metals,  was  38,000,000  tons  in  1873,  and 
34,400.000  tons  in  1874.  Of  these  amounts  the 
manufacture  and  working  of  iron  in  its  dif- 
ferent  forms  took  nearly  the  whole  i  35,000,000 
tons  in  1873,  and  33,500,000  tons  in  1874.  The 
subject  of  the  construction  and  mode  of  work- 
ing of  the  several  forms  of  furnaces  in  use  is 
one  of  great  extent.  Furnaces  may  be  most 
naturally  divided  into  those  in  which  solid 
fuel  is  intermixed  with,  or  directly  Burrounds, 
the  matters  to  be  heated,  and  those  in  which 
the  heating  is  done  in  one  way  or  another  by 
flame,  without  direct  contact  between  the  solid 
part  and  the  work.    The  characters  of  fuel 


required  for  these  kinds  of  furnaces  are 
tially  different.   In  the  first  case,  as  in  _ 
smithy  fire,  cupola  or  coke  furnace  for  nutt- 
ing steel  or  brass  in  crucibles,   an  intense 
local  heat  is  required  in  the  mass  of  the  fool 
itself,  and  heat  developed  on  its  surface  ■ 
useless.    In  flame  furnaces,  such  as  those  for 
glass  melting  or  puddling  and  heating  inn. 
the  materials  treated  are  placed  in  a  chamber 
above  or  at  the  Bide  of  the  fuel,  the  flame's 
heat  being  made  use  of  by  being  carried  into 
the  working  chamber  by  currents  of  gases  rising 
from  the  fire,  together  with  that  due  to  then- 
combustion  on  admixture  with  additional  air. 
For  the  first  class  ol  furnaces  the  most  suit- 
able fuel  is  charcoal,  coke,  or  anthracite,  con- 
sisting of  nearly  pure  carbon  free  from  vola- 
tile matter ;  for  the  second  class  the  require- 
ment is  a  full  supply  of  combustible  and  partly 
burned  gases  at  a  high  temperature,  whiea 
shall  complete   combustion   in  the  working 
chamber,  and  heat  as  strongly  as  posaibl* 
the  matters  therein  placed.  The  fuel  preferred 
in  this  case  is  gas,  or  coal  or  dried  wood.  Flame 
may  also  be  obtained  from  fuels  containing 
little  else  than  carbon  and  mineral  matter  by 
placing  them  in  a  thick  bed,  and  by  introducing 
with  the  air  as  large  a  proportion  of  steam  as  can 
be  used  without  lowering  too  much  the  firofe 
temperature.  The  gases  produced  by  the  decom- 
position of  the  Bteam,  and  by  the  passage  of 
the  air  through  the  fuel,  flow  forward  into  the 
mixing  chamber  and  there  burn.  Examplesof 
the  simplest  form  of  solid-fuel  furnaces  ate  the 
heaps  in  which  fireclay  is  burned  to  make  bal- 
last, and  in  which  iron  and  other  ores  are  often 
calcined.   In  these  there  is  considerable  waste 
of  heat,  as  much  gas  passes  off  from  the  fire  at 
a  high  temperature,  and  after  calcination  b 
completed  all  the  heat  of  the  red-hot  mass  it 
lost.   In  a  lime-kiln,  and  in  those  for  calcining 
iron  ore,  as  used  in  Wales  and  Cleveland,  a 
much  larger  proportion  of  the  fuel  is  utilised, 
as  the  process  is  continuous,  ore  and  raw  stone 
being  added  at  the  top  and  calcined  material 
drawn  out  at  intervals  from  the  bottom.  The 
air  for  maintaining  combustion  is  thus  drawn  op 
through  the  material  already  burned,  cooling 
this  down  and  heating  itself,  while  the  burned 
gases  rise  through  the  fresh  charge,  leaving  in 
it  their  heat,  so  escaping  nearly  cool.  Calcina- 
tion is  performed  by  the  aid  of  one  ton  of  small 
coal  to  20  or  24  of  ore.    In  a  smaller  one,  only 
20  tons  of  ere  calcined,  the  loss  by  radiation 
and  conduction  being  greater  than  in  open 
heaps,  10  tons  of  ore  require  one  ten  small  and 
folrt.  of  large  to  effect  the  object.    A  similar 
economy  to  that  of  the  continuous  kilns  is 
effected  more  perfectly  in  calcining  limestone 
and  in  burning  bricks  by  the  system  of  n-nnnfa*- 
kilns  patented  by  F.  Hoffmann,  of  Berlin,  and 
now  very  generally  used.    In  the  annular  kiln, 
which  is  continuous  in  working,  the  air  .-.apply 
is  drawn  through  the  bricks  already  burned, 
cooling  them  down  to  the  air's  temperature 
and  carrying  forward  their  heat.    The  burned 
gases  and  excess  of  air  pass  on  their  way  to  the 
chimney  through  the  stocks  of  damp  air-dried 
bricks,   and   escape  at  a  comparatively  low 
temperature,  being  saturated  with  moisture. 
Having  explained  the  form  of  construction  of 
Hoffman's  kilns,  by  the  aid  of  diagrams  and  a 
small  model,   Mr.  Hackney   added  that  the 
saving  in  fuel  effected  by  utilising  the  heat  of 
the  burned  gases  and  of  the  red  hot  bricks,  as 
well  as  the  greater  part  of  that  taken  up  by  the 
walls  of  the  kiln,  is  very  great,  amounting  tm 
from  two-thirds  to  threes-fourths  in  quantity, 
and  frequently  much  more  in  value,  as  cheap 
dust  coal  does  work  for  which  better  material 
is  required  in  the  older  kilns.    In  burning 
Welsh  Dinas  bricks  Mr.  Ensor,  of  Burton, 
adds  a  by-pass  flue  to  the  Hoffman  kiln,  ss 
that  part  of  the  warm  air  from  the  burnt 
bricks  is  led  round  to  the  unburned  bricks 
being   dried,   without  passing  through  the 
chambers    where    the   highest    heat   is  re- 
quired.   Several  forms  of  what  may  be  termed 
semi-continuous  kilns  have  been  brought  for- 
ward, in  which  the  heat  13  more  or  leas 
fectly  utilised.     "  Funnel-kilns "    have  L_ 
put  up,  in  which  the  position  of  the  fire 
fixed,  and  the  articles  to  be  burned  ire  drat._ 
past  it,  stacked  on  truck*.    In  the  small  far 
naces  fired  with  coke,  commonly  used  for  melt- 
ing steel  or  brass  in  crucibles,  the  la  Iter  are 
embedded  in^ejue^  a^^go^fi. 
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with  high  temperature  is  maintained  round 
them  by  closing  the  upper  part  of  the  furnace 
and  connecting  it  with  a  high  chimney. 
Where,  as  in  emithy  fire&,  the  top  of  the 
chimney  cannot  conveniently  be  closed  in,  or 
where  a  keener  combustion  is  required  than 
can  be  obtained  by  chimney-draught,  air  is 
forced  into  the  fire  by  mechanical  appliances. 
Blast  furrwes  and  cupolas  so  arranged  are 
largely  used  in  smelting  the  ores  of  iron,  lead, 
and  copper,  and  in  fusing  cast-iron  and  other 
substances.  The  fuel  and  the  materials  to  be 
acted  upon  are  charged  together  into  the  upper 
end  of  a  vertical  shaft,  and  the  combustion  is 
maintained  by  air  forced  in  through  openings  or 
"tuyeres"  near  the  bottom.  Of  these,  those 
employed  in  the  cast-iron  manufacture  are  the 
largest  and  most  important.  The  chief  stages 
in  the  development  from  the  simple  open 
furnace  blown  by  the  wind  have  been  the  sub- 
stitution of  bellows,  the  narrowing  of  the 
apertures  for  the  admission  of  the  blast,  the 
raising  of  the  sides  of  the  furnace,  and  tap- 
ping the  ore  in  a  liquid  form ;  the  further  steps 
were  the  substitution  of  coke  or  coal  for 
oharcoal  as  fuel,  the  use  of  hot  blasts,  great 
increase  in  the  size  of  furnaces,  and  the  collec- 
tion and  use  of  waste  gases.  The  most  recently- 
erected  furnaces  in  Cleveland  are  80ft.  to  90ft. 
high,  and  from  26,000  to  80.000  cubic  feet  in 
capacity.  The  blast  is  supplied  at  a  tempera- 
ture of  500°  to  750°  centigrade,  and  the  waste 
gases  are  collected  and  so  efficiently  employed 
to  heat  the  blast  and  to  raise  steam  for  heating 
the  blowing  engines,  that  for  many  works  no 
fuel  except  the  coke  charged  into  the  furnace 
is  employed.  The  economy  effected  by  in- 
creasing the  height  of  the  furnaces,  and 
the  temperature  of  the  blast,  has  been  very 
great.  Thxis,  with  blast  with  equal  tempera- 
tures of  540°  centigrade,  and  with  other  con- 
ditions the  same,  the  consumption  of  coke  in 
furnaces  48  ft.  high,  and  6,000  cubic  feet  capa- 
city, built  at  the  Clarence  Works  in  1853,  was 
29  cwt.  per  ton  of  iron  made  ;  but  this  has  been 
reduced  in  new  furnaces,  by  increasing  th  e  height 
to  80ft.,  and  the  capacity  12.000  cubic  feet,  to 
about  22  i  cwt.  Again,  in  furnaces  of  the  same 
sice,  each  increase  in  the  blast's  temperature  has 
been  attended  with  marked  economy,  diminish- 
ing in  extent  for  equal  increments  the  higher 
the  heat  is  rai?ed.  By  raising  the  heat  of 
the  blast  from  540°  to  760°  cent,  the  con- 
sumption of  coke  per  ton  of  iron  could  thus 
be  farther  reduced  from  22}  to  20  cwt.  It 
would  appear  that  greater  benefit  is  likely  to 
be  derived  from  working  with  very  hot  blasts 
in  furnaces,  which,  from  the  character  of  the 
fuel  and  ore,  cannot  be  made  very  high,  than 
baa  resulted  in  the  lofty  furnaces  of  Cleve- 
land. In  the  Glasgow  district  the  fuel  used, 
unooked  coal,  is  comparatively  soft,  and  ordi- 
nary furnaces  cannot  be  worked  more  than 
52ft.  high.  Mr.  Ferrie  has,  however,  built  a 
self-coking  furnace  83ft.  high,  in  which  the 
top  is  closed  nnd  the  shaft  divided  by  hollow 
cross  walls  into  sections;  part  of  the  gas 
passes  into  flues  in  the  cross  walls,  so  as  to 
assist  the  ascending  current  in  the  furnace  in 
coking  the  coal  and  heating  the  charge.  The 
older  and  still  the  more  common  way  of  heat- 
ing the  air  for  blast  furnaces  is  by  passing 
the  air  through  a  series  of  cast-iron  pipes, 
heated  to  redness  by  the  waste  furnace  gases 
or  otherwise,  in  suitable  hot-blast  stoves.  The 
greatest  temperatures  of  bla*t  that  can  Vie 
maintained  in  this  way,  without  causing  the 
rapid  destruction  of  the  pipes,  hardly  exceed 
550°  to  600°  C,  and,'  where  greater  heat  is  re- 
quired, recourse  must  be  had  to  regenerative 
firebrick  stoves,  introduced  by  Dr.  Siemens 
and  Mr.  Cooper.  The  principle  (as  shown  by 
this  model)  is  very  simple.  Each  stove  con- 
sists of  a  large  cylinder  of  boiler-plates,  lined 
with  firebrick  work,  and  filled  with  loose  fire- 
bricks, stacked  together  so  as  to  form  a  series 
•f  vertical,  slightly  zig-zagged  flues,  and  to 
expose  the  greatest  possible  heating  surface. 
To  heat  the  stove,  gas  from  the  furnace  is 
burned,  with  a  suitable  admission  of  air  in  a 
brick  shnft  in  its  interior,  and  the  products 
•f  combustion  are  drawn  through  the  mass  of 
bricks  by  the  draught  of  a  large  chimney. 
When  this  operation  has  been  continued  for 
three  or  four  hours  the  greater  part  of  the 
brickwork  in  the  stone  is  at  a  uniform  red 
heat,  which  decreases  towards  the  bottom,  so 


that  the  gases  passing  off  to  the  chimney  do 
not  exceed  150°  cent.,  no  more  than  is  suffi- 
cient to  maintain  a  draught.  When  the  stove 
has  thus  been  heated  the  air,  gas,  and  chim- 
ney valves  are  closed,  and  by  opening  the  cold 
and  hot-blast  valves  a  blast  is  sent  through  in 
the  reverse  direction  from  the  bottom,  so  that 
before  it  reaches  the  top  it  is  nearly  of 
the  temperature  of  the  bricks  themselves. 
The  hot  blast  thence  rises  through  the 
zig-zag  flues  and  passes  down  the  brick 
shaft  or  combustion  chamber,  and  through 
the  hot  '.last  valve  to  the  furnace.  By  the 
time  that  the  current  of  blast  has  begun 
to  cool  down  the  chamber,  a  second  stove, 
which  meantime  has  been  heating  up,  is  put 
"on  blast,"  and  the  first  stove  reheated.  By 
this  means  a  constant  supply  of  hot  air  is 
maintained.  When  3  .stoves  are  worked 
together,  two  are  kept  "on  gas,"  and  one  "on 
blast."  In  cupolas  for  the  simple  melting  of 
cast-iron,  less  alteration  has  been  made  in 
recent  years  than  in  blast  furnaces.  Consider- 
able savings  in  fuel  have  been  effected,  how- 
ever, by  melting  more  rapidly  so  as  to  diminish 
loss  of  heat  by  radiation,  and  by  making  the 
cupola  smaller  in  area  at  the  tuyeres  than  in 
the  rest  of  the  shaft,  so  as  to  obtain  a  more 
concentrated  heat  at  the  point  of  fusion. 
Larger  cupolas  have  been  employed,  and  it  has 
become  common  to  provide  these  with  fore- 
hearths,  or  receptacles  for  melted  metal  of  a 
capacity  of  5  to  10  tons.  These  are  kept 
warm  by  allowing  part  of  the  flame  to  escape 
through  them.  The  melted  metal  flows  at 
once  into  these  fore-hearths,  instead  of  accu- 
mulating in  the  bottom  of  the  cupola.  Having 
described  M.  Voisin's  fiameless  cupola,  the 
lecturer  passed  to  the  second  half  of  his  sub- 
ject— flame  furnaces.  In  these  the  useful  effect 
is  produced  by  bringing  a  flame  into  contact 
with  the  matters  to  be  acted  on,  instead  of 
imbedding  them  in  the  Bolid  fuel.  The  ordi- 
nary reverberatory  or  flame  furnace,  with  a 
fire  grate,  a  flame  chamber  or  a  flame  leading 
to  the  chimney,  is  well  known.  The  most  im- 
portant recent  modification  of  this  typical  form 
of  furnace  is  the  Regenerative  Gas  Furnace  of 
Messrs.  Siemens  (of  which  models  and  a  dia- 
gram were  shown).  In  this,  which  dates  in 
its  present  form  from  1861,  the  fuel  is  trans- 
formed  in  a  separate  gas  producer  into  a  com- 
bustible gas,  consisting  chiefly  of  carbonic 
oxide  and  nitrogen  mixed  with  hydrogen  and 
hydro-carbon  gases  and  vapours  distilled  from 
the  fuel,  some  vapour  of  water  with  more  or 
less  carbonic  acid.  The  gas  is  led  through 
flues  or  pipes  to  the  furnace,  and  is  there 
burned.  Gas  capable  of  producing  the  highest 
ordinary  furnace  temperatures  may  be  made 
from  any  description  of  carbonaceous  fuel,  how- 
ever much  mineral  matter  it  may  contain,  and 
whether  wet  or  dry.  The  furnace  consists  essen- 
tially of  a  heating  chamber,  below  which  are 
placed  four  regenerating  chambers  f ortakingup 
the  waste  heat  from  the  flame  on  its  way  to  the 
chimney,  and  giving  it  out  again  to  the  enter- 
ing air  and  gas.  These  chambers  are  filled 
with  loosely  stacked  firebricks,  and  resemble 
Cowper's  hot-blast  stoves  on  a  smaller  scale. 
The  air  and  gas  pass  up  through  two  of  the 
chambers,  and  are  thus  highly  heated  before 
they  are  brought  together  at  the  entrance 
to  the  working  chamber  or  furnace  proper, 
in  which  the  matters  to  be  heated  are  placed, 
and  the  spent  flame  from  which  is  drawn 
down  to  the  chimney  throusrh  the  other 
two  chambers,  leaving  its  available  heat  in 
the  brickwork,  and  escaping  nearly  cooled. 
At  stated  intervals  the  valves  are  reversed,  and 
the  air  and  gas  introduced  through  the  heated 
chamber  is  allowed  to  escape  to  the  chimney 
through  the  first  pair  of  chambers,  others  heat- 
ing them  in  turn.  The  saving  in  fuel  in  this 
furnace  averages  fully  50  per  cent,  on  that 
used  in  an  ordinary  furnace  to  do  the  same 
work.  The  higher  the  required  heat  the 
greater  the  saving,  and  for  melting  mild  steel, 
where  the  most  intense  heat  is  required,  no 
other  than  a  regenerative  furnace  can  be  used. 
Other  advantages  of  the  system  are  the  free- 
dom of  the  flame  from  dust,  its  diminished 
oxidising  action,  and  the  facility  with  which, 
whatever  fuel  is  used,  a  uniform  living  flame 
of  any  required  length  may  be  attained  by 
making  the  mixture  of  the  gas  and  air  more 
or  less  rapid  and  intimate.   Since  the  introduc- 


tion of  the  Siemens  furnace,  other  gas  fur- 
naces with  continuous  tube  regenerators  hare 
been  brought  forward,  of  which  the  best 
designed  is  the  Ponsard  furnace,  and  its  quoted 
working  results  are  very  satisfactory.  It  has 
been  proposed  to  modify  the  Ponsard  furnace 
by  supplying  the  gas-producer,  as  well  as  the 
working  chamber,  with  highly  heated  air.  The 
carrying  out  of  this  arrangement  appeara  likely 
to  present  great  practical  difficulty,  but  if  it 
could  be  successfully  managed  the  increased 
economy  on  either  the  Siemens  or  Ponsard 
will  be  great.  The  system  of  burning  powdered 
fuel,  that  has  been  worked  out  by  Mr.  Cramp- 
ton,  is  another  remarkable  deviation  from  the 
ordinary  flame  furnace.    In  this  the  coal  is 
ground,  before  burning,  between  millstones  to 
such  fineness  that  it  will  pass  through  sieves 
with  80  holes  to  the  lineal  inch,  which  it  is 
said  can  be  done  on  a  large  scale  at  a  cost  of 
Is.  per  ton.    The  powder  is  supplied  by  a 
mechanical  feeding  arrangement  connected 
with   each    furnace,    and   is    led   into  a 
jet  of  air  at  high  pressure,  by  which  it 
is  carried  forward  into  the  furnace.  There 
it  takes   fire   and   burns   in  a  solid  jet. 
The  revolving  puddling  chamber  is  in  form  a 
short  cylinder,  and  has  a  double  casing  of  thin 
boiler-plate,  kept  cool  by  a  current  of  water 
flowing  through  it,  and  lined  with  a  "  fettling" 
of  oxide  of  iron.   The  air  and  dust  are  blown 
in  through  the  flue  piece  that  fits  against  the 
open  end  of  the  revolving  puddling  chamber, 
and  the  waste  flame  escapes  to  the  chimney  by 
the  same  opening  round  the  entering  jet  The 
fuel  is  thus  burnt  in  the  working  chamber 
itself,  and  the  consumption  is  very  complete; 
it  is  said  to  require  9  cwt.  of  coal  per  ten  of 
puddled  bar  produced.   Other  improvements 
of  the  ordinary  flame  furnace  are  the  u«eof 
the  waste  heat  to  raise  steam,  the  employment 
of  a  blast  under  the  fire-grate  in  order  to 
utilise  cheaper  small  cool,  and  for  preventing 
the  cooling  down  of  the  fire  each  time  fresh  fuel 
is  added.   The  Newport  furnace  of  Mr.  Jere- 
miah Head  may  be  taken  as  an  example  of 
furnaces  in  which  a  blast,  heated  by  the  waste 
flame,  is  introduced  under  the  fire-grate.  Here 
the  pressure  is  obtained  by  a  steam  jet.  and 
the  resultant  damp  air  is  heated  by  being 
passed  through  a  Btove  round  which  the  waste 
flame  is  led  on  its  way  to  the  chimney.  The 
hot  blast  is  conducted  partly  under  the  fire- 
grate, and  partly  to  a  row  of  holes  in  the 
furnace  roof  immediately  over  the  fire,  by 
which  a  supply  of  air  is  introduced  sufficient  to 
complete  the  combustion  of  the  gases  rising 
from  the  fire.   The  consumption  of  coal  is 
thus  reduced  from  24}  cwt.  per  ton  of  puddled 
bars  produced  to  16}  cwt.,  and  the  yield  is 
from  1  to  3  per  cent,  greater  than  in  the  ordi- 
nary furnace.   In  Price's  retort  furnace  air  is 
forced  into  the  fire  by  a  fan,  and  it  and  the 
coal  are  raised  in  temperature  by  waste  heat 
before  being  pushed   into   the   grate,  by 
charging  them  through  a  high  vertical  retort, 
round  which  the  spent  flame  passes  to  the 
chimney.  The  saving  thus  effected  in  puddling 
and  heating  iron  is  between  30  and  40  per 
cent.   In  nearly  all  furnaces,  however,  the 
amount  of  heat  utilised  bears  an  extremely 
small  proportion  to  the  total  heat  due  to  the 
combustion  of  fuel,  the  greater  part  being 
carried  off  by  the  burned  gases,  or  lost  by  con- 
duction and  radiation.    In  the  fusion  of  steel 
in  crucibles  in  ordinary  coke  furnaces,  not 
more  than  1-7  per  cent,  of  the  heat  is  utilised; 
in  flame  furnaces  a  maximum  of  15  to  20  per 
cent,  is  utilised  in  well-arranged  regenerative 
gas  furnaces,  and  in  those  where  little  heat  is 
lost  by  external  cooling,  the  useful  effect  is  much 
higher,  being  as  much  as  70  to  80  per  cent  in 
the  largest  blast  furnaces,  and  a  like  propor- 
tion of  heat  is  rendered  available  in  the  Hof- 
mann    annular   brick-kiln.     The   effect  of 
a  high  flame  temperature  on  the  propor- 
tion of  utilised  heat  is  strikingly  shown  in 
Deville's  system  of  burning  coal  gas  with 
oxygen  instead  of  air,  where  an  intense  heat, 
at  about  the  melting  point  of  platinum,  was 
evolved  from  a  little  trough  but  30in.  in 
length.  In  conclusion,  the  lecturer  said  that  the 
experiments  made  by  Mr.  Bessemer  a  few  years 
since,  of  working  furnaces  under  high  pressure, 
offers  a  possible  method  of  increasing  consider- 
ably the  temperature  of  combustion  of  ordinary 
fuels  and  the  proportion  of  available  heat. 
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CONFERENCES  AT  THE  EXHIBITION 
OP  SCIENTIFIC  APPARATUS. 

Biology. 

Pthis  Section  Prof.  Burdon  Sanderson  de- 
livered the  address,  of  which  the  following 
is  an  abstract : — 

I  propose  to  place  before  yon  a  short  and 
very  elementary  account,  addressed  rather  to 
those  who  are  not  specially  acquainted  with 
biology  than  to  those  who  are  devoted  to  the 
science,  in  which  I  shall  give  you  a  description 
of  a  few  of  the  methods  which  are  used  in  bio- 
logical investigation,  particularly  with  re- 
ference to  the  measurement  and  illustration  of 
vital  phenomena.  You  are  aware  that  the 
committee,  in  order  to  render  these  con- 
ferences as  useful  as  possible,  have  thought  it 
desirable  that  we  should  devote  our  attention 
chiefly  to  those  subjects  of  which  the  instru- 
ments in  the  collection  contribute  the  best 
examples. 

Now  these  subjects  are,  first,  the  methods  of 
registering  and  measuring  the  movements  of 
plants  and  animals  ;  secondly,  the  methods  of 
investigating  the  eye  as  a  physical  instrument ; 
and  thirdly,  the  methods  of  preparing  the 
tissues  of  plants  and  auimals  for  microscopical 
examination.  Of  these  several  subjects  it  is 
proposed  we  should  to-day  concern  ourselves 
chiefly  with  the  first.  I  will  therefore  begin 
by  endeavouring  to  illustrate  to  you  some  of 
the  simplest  methods  of  physiological  measure- 
ment, particularly  with  reference  to  the  time 
occupied  in  the  phenomena  of  life,  leaving  the 
description  of  more  complicated  apparatus  to 
Prof.  Donders,  and  to  my  friend.  Prof.  Mirey, 
who  is  with  you  now,  and  who  will  give  you  an 
account  of  some  of  the  beautiful  instruments 
which  he  has  contrived  for  this  purpose. 

The  study  of  the  life  of  plants  and  animals 
is  in  a  very  large  nie.tsurc  an  affair  of  measure- 
ment. To  begin,  let  me  observe  that  the 
scientific  study  of  nature,  as  contrasted  with 
that  contemplation  of  natural  objects  which 
many  people  associate  with  the  meaning  of  the 
word  "  naturalist,  "  consists  in  comparing  what 
is  unknown  with  what  is  known.  Whatever 
may  be  the  object  of  our  study — whether  it  be 
a  country,  a  race,  a  plant,  or  an  animal,  it 
makes  no  difference  in  this  respect,  that  the 
process  in  each  of  these  c  wes  ia  a  process  of 
comparison,  a  process  in  which  we  compare  the 
object  studied  in  respect  c  f  such  of  its  features 
as  interest  us,  with  some  known  standard,  and 
the  completeness  of  our  knowledge  is  to  be 
judged  of  in  the  first  place  by  the  certainty  of 
the  standard  which  we  use  ;  and  secondly,  the 
accuracy  of  the  modes  of  comparison  which  we 
employ.  Now,  when  you  think  of  it,  compari- 
son with  a  standard  is  simply  another  ex- 
pression for  measurement;  and  what  I  wish 
to  impress  is.  that,  in  biology,  comparison 
with  standards  is  quite  as  essential  as  it  is 
in  physics  and  in  chemistry.  Thoso  of 
you  who  have  attended  the  conferences  on 
those  subjects  will  have  seen  that  a  very  large 
proportion  of  the  work  of  the  physical  investi- 
gator consists  in  comparison  with  standards. 
Prom  his  work  our  work,  however,  differs  in 
this  respect,  that  whereas  he  is  very  much 
ODffttged  in  establishing  his  own  standards,  and 
in  establishing  the  relations  between  one 
stand. i id  and  another,  we  accept  his  standards 
as  already  established,  and  are  content  to  use 
them  as  our  starting-point  in  the  investigation 
of  the  phenomena  which  concern  us. 

Now  I  wish  to  illustrate  this  by  examples. 
The  first  objects  which  strike  the  eye  on  enter- 
ing this  collection — the  collection  in  the  next 
room — ore  certainly  the  microscopes.  But  you 
will  say,  surely  the  microscope  cannot  be 
regarded  as  au  instruu  ent  of  measurement. 
In  so  far  as  it  is  an  instrument  of  research  and 
not  merely  a  pastime,  it  is  emphatically  an 
instrument  of  measurement,  and  I  will  endea- 
vour to  illustrate  this  by  referring  to  one  of 
the  commonest  objects  of  microscopic  study, 
namely  the  blood  of  a  mammalian  animal. 
Now  as  regards  the  blood  I  will  assume  that 
everybody  knows  that  the  blood  is  a  fluid  mass, 
in  which  solid  particles  float.  \V  ith  reference 
to  the  form  of  those  particles,  all  that  we  see 
under  the  microscope  is  merely  a  circular  out- 
line. If  we  wish  to  find  out  what  form  that 
represents  we  must,  use  methods  \vhi«.h  are  really 
methods  of  measurement.   By  the  successive 


applications  of  such  methods  we  learn  that  this 
apparently  circular  form  really  correponds  to 
a  disc  of  peculiar  bi-concave  shape.  It  will 
be  obvious  to  you  —  even  to  those  who 
are  not  acquainted  with  physiology  and 
pathology — that  the  question  of  the  proportion 
of  corpuscles  which  are  contained  in  the  blood 
must  bo  a  matter  of  very  great  importance  to 
determine.  It  has  been  long  known  that  the 
colouring  matter  which  is  contained  in  the 
corpuscles  is  the  most  important  agent  in  the 
most  important  vital  processes  of  the  body, 
because  it  is  by  means  of  it  that  oxygen,  which 
is  necessary  to  the  life  of  every  tissue  is  con- 
veyed from  the  respiratory  organs  to  the 
tissues.  It  is  of  great  importance  both  to 
the  pathologist  and  to  the  man  who  interests 
himself  in  investigating  the  processes  of  nature, 
to  be  able  to  determine  accurately  what  pro- 
portion of  corpuscles  the  blood  contains.  Well, 
there  are  chemical  methods  of  doing  this.  We 
can  do  it  by  determining  how  much  iron  the 
blood  contains,  because  we  know  that  the  pro- 
portion of  iron  in  the  corpuscles  is  always 
nearly  the  same,  and  by  determining  the 
quantity  of  iron  chemically,  we  can  find  out 
how  many  corpuscles  there  are  in  a  certain 
amount  of  blood.  But  this  is  a  long  process,  re- 
quiring first  the  employment  of  a  considerable 
quantity  of  blood,  and,  secondly,  difficult 
chemical  manipulations  and  a  long  time.  Now 
by  a  method  which  has  been  very  recently  in- 
troduced, we  have  the  means  of  applying  the 
microscope  even  to  a  single  drop  of  blood,  to  a 
drop  9uch  as  one  coidd  obtain  by  pricking  one's 
finger  at  any  moment,  or  could  take,  in  this 
way,  fron  any  patient  in  whom  it  might  be 
desirable  to  ascertain  the  condition  of  the  blood 
as  regards  the  number  of  its  solid  particles. 

The"  method  consists  in  this.  In  order  that 
you  may  understand  it  I  will  ask  you  to  fix 
your  attention  upon  this  cube  which  I  draw  on 
the  board.  A  cube  of  one  milli  Letre  we  know 
to  contain  in  normal  blood  about  5,000,000  cor- 
puscles. Supposing  we  had  a  method  by  which 
we  could  count  those  5,000, 000  particles  it  ia 
obvious  that  the  task  would  be  endless,  and  even 
if  we  were  to  take  a  cube  r+t  part  of  that  siiee — 
namely,  a  cube  of  one-fifth  of  a  millimetre  in 
measurement — the  enumeration  would  be  some- 
what easier,  but  still  impossible,  for  the  number 
contained  in  such  a  cube  would  be  enormous  ; 
and  therefore,  it  is  necessary  to  diminish  the 
bulk  of  the  blood  in  which  you  make  your 
counting  very  much  further.  This  you  can 
only  effect  by  a  process  of  dilution.  In  order 
to  get  at  your  result  you  have  not  only  to 
diminish  the  bulk  of  the  quantity  which  you 
contemplate,  and  in  which  you  count,  as  much 
as  possible,  but  also  to  dilute  the  blood  so  that 
your  liquid  may  contain  a  very  much  smaller 
proportion  of  blood  corpuscles.  You  dilute  it 
then  250  times,  and  in  this  way  you  divide  the 
cube  of  a  millimetre  from  which  you  started, 
into  about  31.000  parts,  and  count  the  blood 
corpuscles  in  the  31  thousandth  part  of  a  cubic 
millimetre.  Supposing  you  find  it  contains 
about  160  corpuscles  you  will  find  by  calcula- 
tion that  they  amount  to  about  5,000,000  in  the 
whole  cube  from  which  you  started.  This 
being  the  case  the  question  is,  how  we  effect 
the  division.  We  do  it  in  this  way:  Yon  first 
dilute  your  blood  in  the  exact  proportion  re- 
quired, and  for  this  purpose  one  uses  the  appa- 
ratus which  is  on  the  table.  You  take  a  capil- 
lary pipette  which  will  only  take  an  extremely 
small  quantity — in  fact,  a  cubic  millimetre  of 
blood.  Theu  having  filled  your  pipette  you 
discharge  it  into  a  little  eprouvette,  into  which 
has  been  introduced  860  times,  or  rather  249 
times,  the  bulk  of  some  liquid  with  which  blood 
can  be  diluted  without  its  corpuscles  being 
destroyed.  Having  thus  got  the  diluted  liquid 
which  contains  blood  in  the  proportion  I  have 
mentioned,  all  that  you  have  to  do  is  to  place 
under  the  microscope  a  layer  of  a  definite  thick- 
ness— one-fifth  of  a  millimetre — and  count  the 
number  of  corpuscles  in  a  square  of  the  same 
measurement.  That  is  effected  by  this  very 
ingenious  arrangement,  which  was  introduced 
by  M.  Potain,  and  has  been  finally  perfected 
by  Messrs.  Hayem  and  Nachet.  The  way  it  is 
done  is  this  t  An  object-glass  is  covered  by  a 
perforated  plate  ;  the  perforated  plate  is  of  the 
thickness  I  mentioned — namely,  exactly  one- 
lift  h  of  a  millimetre.  Consequently  M  a  very 
small  drop  of  the  mixture  of  the  blood  with 


serum  (the  diluting  liquid)  is  placed  within 
this  space,  you  have  a  layer  of  the  thickness  I 
have  mentioned  which  you  can  contemplate. 
You  can  cut  off  a  cubic  millimetre  of  that 
stratum  of  blood  perfectly  easily  by  means  of 
a  micrometer  eyepiece,  and  in  that  way  accom- 
plish the  required  enumeration.  You  have 
in  short  before  you  a  quantity  of  liquid  which 
contains  about  the  thirty -one  thousandth  of  a 
cubic  millimetre  of  blood,  and  consequently 
would  obtain,  if  the  blood  were  normal,  160 
corpuscles.  These  can  be  very  readily  counted, 
and  the  whole  process  can  be  done  in  a  very 
few  minutes — in  a  much  shorter  time,  in  fact, 
than  I  have  taken  to  describe  it  to  you,  and 
you  get  results  which  are  not  only  equal  to 
those  obtained  by  chemical  investigation,  but 
more  accurate.  This,  I  think,  is  a  good  example 
of  the  application  of  the  microscope  as  an  in- 
strument of  measurement  to  an  important 
question. 

The  next,  subject  that  I  wish  to  draw  your 
attention  to  is  a  different  one.  It  is  a  question 
of  measuring  the  time  occupied  in  certain 
simple  processes  in  which  the  nervous  system 
is  concerned.  The  examples  I  am  going  to 
give  you  are  entirely  derived  from  the  physi- 
ology of  man,  and  relate  to  the  phenomena 
which  we  observe  in  ourselves.  The  measure- 
ment to  which  I  wish  to  draw  your  attention  is 
the  measurement  of  the  time  occupied  in  what 
we  call  in  physiology  a  "  reflex  "  prows.  You 
may  reasonably  ask  that  1  should  endeavour  to 
explain  what  a  reflex  process  is,  and  the  only 
way,  or  at  any  rate  the  readiest  way  in  which  I 
cm  do  this  is  by  giving  you  an  example.  Sup- 
posing this  blank  cud,  which  has  written 
on  it  previously  some  word,  say  the  word 
"  reflex,"  were  suddenly  turned  over  by  a 
second  person.  It  is  agreed  that  at  the  moment 
I  Bee  the  word  upon  it,  I  say  the  word  "  reflex." 
In  that  act  it  is  obvious  that  there  are  three 
stages.  First,  the  reception  of  the  impression 
by  my  e/e  produced  by  seeing  the  word ; 
secondly,  the  process  which  goes  on  in  my 
brain  in  consequence  of  seeing  it ;  and  thirdly, 
a  message  sent  out  from  my  brain  to  tho 
muscles  which  are  concerned  in  articulation, 
by  means  of  which  certain  movements  are  pro- 
duced which  give  rise  to  tho  sound  which  you 
recognise  as  the  word  '*  reflex."  That  is  one 
example.  Let  us  now  take  another  which  is 
simpler.  We  cannot  take  ono  better  than  the 
act  of  sneezing.  Some  snuff  finds  its  way  into 
the  nose  ;  an  impression  is  received,  a  change 
is  produced  in  one's  nervous  centres,  and  in 
consequence  of  that  central  change,  a  certain 
number  of  muscles  are  thrown  into  the  action 
recognised  as  sneezing.  These  are  different 
examples  of  reflex  action.  Tho  brain,  the 
highest  part  of  the  nervous  system,  has  to  do 
with  the  first ;  whilst  the  other  is  one  in  which 
the  nervous  centres  lower  down  have  to  do, 
and  consequently  it  is  simpler.  The  methods 
which  I  am  going  to  illustrate  to  you  are 
methods  intended  for  the  measurement  of  the 
time  occupied  in  this  process.  First,  lot  me 
draw  your  attention  to  the  circumstance  that, 
you  have  here  three  stages.  You  have  the 
stage  of  reception  ;  the  stage  corresponding  to 
the  changes  which  take  place  in  the  brain  in 
consequence  of  the  reception  of  an  impression 
from  outside;  and  thirdly,  the  process  by 
which  you  convey  the  effect  to  the  muscles 
which  act.  Now  let  us  agree,  in  speaking  of 
this,  to  call  the  impression  the  "signal."  and 
to  call  the  muscular  effect  the  "event."  In 
that  case  the  question  before  us  is  to  measure 
how  much  time  takes  place  between  the  recep- 
tion of  this  signal  by  a  certain  person  and  the 
occurrence  of  the  event,  namely,  the  completion 
of  the  muscular  action.  There  are  a  great 
many  questions  involved  in  this:  thus  yon 
may  measure  either  the  whole  process  or  one  of 
its  stages.  You  may  measure,  for  example, 
either,  the  time  occupied  by  the  reception,  the 
time  occupied  by  the  disc  harge,  or,  on  the  other 
hand,  the  time  which  is  occupied  by  the  changes 
which  take  place  in  the  centre  itself.  In 
the  first  instance— the  example  of  reading  a 
word  aloud— the  time  occupied  in  the  reception 
is  extremely  short,  and  the  time  occupied  in 
the  discharge  is  also  extremely  Bhort.  Popn. 
l.irly  the  whole  thing  is  done  M  quick  ns 
thought,  but,  comparatively,  the  time  the 
bruin  takes  in  going  thrMgfe  thee*  ehiaigcs 
which  connec^r^p^  ^^p^ten 
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with  the  discbarge  is  a  very  considerable  one. 
All  this  we  can  make  out  with  absolute  ac- 
curacy by  methods  of  measurement.  Most  of 
these  methods  are  founded  on  this  principle, 
that  we  measure  the  duration  of  a  voltaic  current 
which  is  closed  at  the  moment  the  Bignal  is 
given,  and  opened  or  broken  at  the  moment 
that  the  act  takes  place.  There  are  a  great  many 
instruments  constructed  on  this  principle,  of 
which  you  will  find  illustrations  in  the  next  room. 
The  general  principle  involved  in  all  of  them 
m  shown  on  this  diagram.  In  the  simplest 
form  you  can  give  to  such  an  apparatus  you 
must  have  a  surface  of  paper  so  placed  that  it 
shall  pass  horizontally  by  the  point  of  the 
lever,  and  at  a  uniform  rate ;  thus,  for  example, 
it  may  pass  at  the  rate  of  one  metre  in  the 
Moond.  Supposing  this  to  be  the  case,  it  is 
obvious  that  if  you  arrange  the  electro-magnet 
so  that  when  you  close  the  current  a  certain 
mark  is  made,  and  that  at  the  moment  of  the 
bceak  of  the  current  when  the  magnet  ceases 
to  act,  another  mark  is  made,  you  will  have  a 
tracing  on  the  surface  of  the  paper  which  indi- 
cates the  time.  So  long  as  nothing  is  going  on 
the  paper  receives  a  horizontal  mark,  but  at 
the  moment  the  signal  is  given  you  have  the 
point  of  the  lever  descending.  At  the  moment 
the  act  takes  place  the  lever  assumes  its 
original  situation,  and  you  have  again  a  hori- 
zontal line.  This  is  the  general  principle  of 
the  apparatus.  Now  for  its  action.  We  have 
here  a  voltaic  circuit  and  a  key  by  which 
we  can  give  the  signal.  I  shall  be  the  subject 
of  the  experiment,  and  you  will  see  what  the 
result  is.  Here  is  the  recording  arrangement. 
We  have  two  electrical  keys — one  at  the  further 
end  intended  for  making  what  is  called  the 
signal,  and  one  here  for  breaking,  which  is 
placed  close  to  the  person  who  is  to  be  experi- 
mented upon.  Mr.  Page,  at  any  moment  he 
fixes,  will  act  upon  me  by  sending  an  induction 
flash  through  my  tongue.  I  shall  arrange  the 
electrodes  bo  that  they  shall  be  against  the  tip 
of  my  tongue,  and  at  the  moment  I  feel  that 
flash  I  shall  place  my  finger  on  the  key. 
Then,  the  clockwork  being  in  motion  at  the 
same  time,  we  shall  see  by  the  length  of  the 
depression  in  the  tracing  the  duration  of  the 
process.  If  we  take  different  sorts  of  signals, 
or  if  the  person  to  be  experimented  upon  is  in 
different  conditions,  the  time  will  be  very  diffe- 
rent. Thus  we  may  compare  the  result  which 
will  be  produced  when  I  am  attending  and 
expecting  the  signal  with  the  result  which  will 
be  produced  when  I  am  not  attending  or 
expecting  the  signal ;  or,  on  the  other  hand,  I 
may  compare  those  results  with  that  which  will 
be  produced  when  I  am  expecting  it ;  but  Mr. 
Page,  instead  of  giving  it  at  the  time  I  expect 
it,  gives  it  me  at  a  different  time.  In  that  case 
the  time  occupied  would  be  longer  than  in 
either  of  the  other  two  cases.  A  great  variety 
of  different  cases  can  be  investigated  in  this 
way  in  which  we  measure  the  total  period  occu- 
pied in  the  reflex.  The  arrangement  is  per- 
fectly simple.  Tou  see,  when  Mr.  Page  presses 
•n  his  key,  which  is  the  signal  key,  that  a  lever 
s  set  in  vibration  and  makes  a  tracing,  and  at 
the  same  moment  the  voltaic  current  is  made, 
and  the  coil  is  acted  upon  inductively ;  the 
result  is  that  an  induction  flash  passes  through 
my  tongue,  which  I  feel,  and  the  moment  I 
feel  it  I  break  the  current.  Consequently  the 
time  between  the  moment  at  which  Mr.  Page 
makes  the  current  by  closing  his  key,  and  the 
moment  at  which  I  break  the  current  by  plac- 
ing my  finger  on  my  key,  gives  us  precisely  the 
time  which  is  occupied  by  the  reflex  process. 
We  will  make  two  experiments,  first,  with  the 
signal  expected,  and  then  unexpected— that  is, 
in  the  one  case  I  shall  be  on  the  qui  vive, 
and  on  the  other  I  shall  not  be  so.  (The  ex- 
periments were  made  accordingly.)  Wo  shall 
r  repeat  the  process,  so  that  instead  of  my 
nting  the  information  of  the  making  of  the 
it  by  means  of  the  excitation  of  my 
tongue,  the  signal  shall  consist  in  my  hearing 
the  sound  of  an  electrical  bell.  In  that  case 
wo  shall  find  that,  although  the  Bignal  will 
some  in  exactly  the  same  way,  practically  the 
time  occupied  will  be  very  considerably  longer, 
showing  that  a  signal  received  by  sound  takes 
"  in  producing  its  effect  than  one  in  which 
al  is  felt  by  the  tongue, 
ext  question  which  arises,  and  with 
ust  conclude  what  I  have  to  say  just 


now,  is  this : — You  will  readily  see  that  the 
exact  measurement  of  time  depends  upon  the 
rate  at  which  this  clockwork  happens  to  be 
going.  I  happen  to  know  that  it  makes  twenty 
revolutions  per  second.  But  suppose  I  do  not 
know  that.  In  fact  one  would  not  trust  to  the 
accuracy  of  clockwork  for  such  a  purpose. 
How  should  I  then  be  able  to  measure  the 
duration  of  time  so  exceedingly  short  as  the 
one  which  now  concerns  us  ?  In  order  to  do 
this  we  always  come  back  to  a  physical  stan- 
dard, to  a  standard  of  absolute  invariability 
which  we  can  depend  upon  as  being  true.  For 
this  purpose  we  use  a  tuning-fork  which  pro- 
duces vibrations,  the  rate  of  which  we  know, 
because  we  know  the  tone  which  the  tuning- 
fork  produces,  and  the  arrangement  which  is 
always  used  for  this  purpose  is  the  one  shown 
here.  We  have  turned  off  the  voltaic  current 
we  used  for  signalling,  and  turned  it  on  the 
tuning-fork.  There  are  two  electro-magnets 
on  either  side  of  the  tuning-fork  which  react 
upon  it,  so  that  the  moment  you  close  the 
current  the  fork  is  thrown  into  vibration  and 
produces  its  own  characteristic  note.  All  that 
we  have  to  do  is,  during  the  time  we  are 
making  onr  record,  to  bring  this  tuning-fork, 
which  is  now  in  vibration,  into  such  a  position 
that  this  little  brass  pointer  shall  make  a 
tracing  against  the  paper.  If  you  look  at  the 
tracing  I  have  sent  round  you  will  find  there 
are  tracings  on  it  of  a  fork,  which  vibrates  at 
the  rate  of  100  per  second,  consequently  you 
have  nothing  to  do  but  to  translate  the  tracings 
which  you  have  made  and  which  correspond  to 
the  duration  of  the  mental  process  which  you 
have  been  investigating,  into  vibrations  of  the 
tuning-fork,  and  you  get  an  exact  measurement 
of  the  total  duration  of  the  process.  While  I 
have  been  doing  this  you  hear  the  tuning-fork 
is  in  vibration,  and  Mr.  Page  has  made  the 
tracings.  After  it  is  varnished  it  will  be  sent 
round,  and  you  will  see  the  tracing  made  by 
the  fork  over  the  traces  corresponding  to  the 
different  experiments  we  made  just  now. 

Dr.  Hooker,  President  of  the  Royal  Society, 
then  explained  the  plans  of  the  new  laboratory 
which  is  being  erected  at  Eew,  for  investiga- 
tions relating  to  the  physiology  and  growth  of 
plants.  M.  le  Professeur  Marey,  who  spoke  in 
French,  gave  a  lengthened  account  of  various 
instruments  for  investigating  and  registering 
vital  movements.  He  referred  first  to  the  old 
method  of  being  guided  by  sound  in  examining 
the  motions  of  the  heart,  Sec,  and  then  went 
on  to  explain  his  own  inventions.  He  first 
showed  the  direct  sphygmograph,  where  the 
apparatus  is  attached  to  the  wrist  and  the 
beats  of  the  pulse  are  exaggerated  in  intensity 
by  a  long  light  lever.  The  lever  is  armed  with 
a  small  stylette,  which,  moving  on  a  surface  of 
smoked  glass,  traces  the  oscillating  movements 
as  the  glass,  worked  by  clockwork,  passes 
along.  In  all  the  instruments  shown  after  this 
the  recording  apparatus  used  can  be  placed  at 
any  convenient  distance.  The  principle  is  the 
same  in  all,  though  details  are  modified. 
There  is  a  small  hollow  vessel  with  indiarubber 
sides,  and  from  this  leads  an  indiarubber  tube. 
At  the  end  of  the  tube  is  a  vessel  like  the  first. 
Any  compression  of  the  first  causes  a  corre- 
sponding expansion  in  the  other.  A  very  light 
stylette  is  attached  to  one  of  the  sides  of  this 
second  vessel,  and  is  so  arranged  that  it  can 
make  records  on  smoked  glass  or  paper.  This 
principle  of  registering  at  a  distance  from  the 
part  under  examination  is  adopted  in  the  fol- 
lowing instruments.  The  cardiograph  was 
shown  in  action.  It  consists  of  one  of  the 
small  vessels  with  indiarubber  sides,  upper 
and  under,  and  is  strapped  lightly  round  the 
chest,  so  that  the  under  side  receives  the 
impact  of  the  heart's  beat.  To  the  upper  side 
is  attached  an  indiarubber  pipe,  and  thus  the 
action  is  transmitted  to  the  recorder.  The  line 
traced  out  indicates  the  complex  movements 
with  each  beat.  Another  apparatus  was  shown 
which,  fastened  lightly  on  the  upper  part  of  the 
chest,  records  on  the  same  principle  the 
rate  of  respiration.  A  rather  more  compli- 
cated apparatus  is  arranged  to  show  capillary 
circulation,  which  is  due  to  Dr.  Piegu.  It  can 
be  most  conveniently  used  with  an  arm  or  leg. 
Professor  Marey  had  it  shown  with  the  hand 
only.  The  hand  was  placed  in  a  glass  vessel, 
which  had  a  vulcanised  rubber  cover,  with  a 
small  opening  fitting  closely  round  the  wrist. 


The  vessel  was  full  of  water,  and  a  communi- 
cation was  made  through  the  top  by  a  pipe  to 
a  recorder.  Every  circulation  of  blood  through 
the  hand,  causing  a  slight  temporary  dilata- 
tion, and  thereby  taking  up  more  room  in  the 
water,  is  thus  recorded.  Mr.  E.  A.  Schafer 
afterwards  explained  an  apparatus,  the  action 
of  which  he  showed  with  the  heart  of  a  frog 
taken  from  a  recently  killed  animal  The 
heart  was  kept  supplied  by  serum  obtained  in 
the  morning  from  an  abattoir.  The  automatic 
action  was  recorded  by  a  stylette  on  a  drum  of 
paper,  much  after  the  fashion  of  M.  Marey's 
instruments.  Dr.  Gaskell  described  the 
plethysmograph  invented  by  Dr.  Moaso,  of 
Turin.  The  whole  of  the  forearm  is  immersed 
in  water  in  a  glass  vessel,  and  the  cover  of 
indiarubber  grasps  the  arm  with  a  water-tight 
grip.  Every  enlargement  or  contraction  of 
the  arm  by  the  inflow  of  additional  blood,  or 
the  withholding  of  the  usual  amount,  causes  a 
difference  in  the  bulk  of  the  arm,  which  affect* 
the  pressure  on  the  water.  This  is  connected 
by  a  pipe  with  a  recorder.  Dr.  QaakeD 
described  the  uses  it  had  been  found  possible 
to  adapt  this  to.  If  a  demand  is  made  for 
blood  in  the  brain  by  unusual  brain  action,  it 
is  necessarily  withdrawn  from  the  extremities ; 
hence  it  is  claimed  that  this  apparatus  can  be 
used  for  testing  the  intensity  of  brain  action. 
It  was  stated  that  a  classical  scholar  tested 
with  a  Latin  and  a  Greek  book  showed  more 
blood  needed  for  brain  work  to  read  Greek 
than  Latin.  The  effect  of  little  annoyance* 
on  a  person  going  to  sleep,  it  was  said,  were 
most  faithfully  recorded.  There  is  here  the 
commencement  of  an  entirely  new  series  of 
observations.  Dr.  Brunton,  F.R.S.,  described 
some  new  myograph ic  apparatus.  He  first 
described  Dr.  Bonders'  arrangement,  which  is 
in  the  exhibition.  He  was  led  to  speak  of  the 
effect  of  cold  in  deadening  muscular  power, 
and  spoke  of  Captain  Webb's  Channel  passage 
as  being  accomplished  entirely  in  consequent 
of  his  unusual  power  to  keep  himself  warm. 

The  biological  section  concluded  its  work 
with  the  following  papers :  those  read  by  Pro- 
fessor Rutherford  ana  by  Professor  Yeo,  in 
conjunction  with  Dr.  Urban  Pritchard,  on 
Microtomes ;  by  Professor  Flower  on  the  osteo- 
logical  preparations  exhibited  by  the  Royal 
College  of  Surgeons.  Herr  Professor  Donders 
described  several  of  the  instruments  exhibited 
by  him  under  the  head  of  Ophthalmological 
Apparatus.  After  describing  the  movements 
of  the  eyes,  he  spoke  of  the  muscles  which 
effect  these  movements.  He  then  showed  the 
apparatus  described  in  the  catalogue  (3981 ).( 
Then  the  oycloecope  was  shown  and  described^ 
followed  by  the  horopteroscope,  and  this  by  th 
isoscope.  These  are  so  fully  described  in  the 
catalogue  that  it  is  needless  here  to  repeat  the 
descriptions.  After  reference  to  these  ophthal- 
mological  apparatus.  Professor  Donders  de* 
scribed  his  arrangement  for  testing  the  length 
of  duration  of  the  action  of  willing  and  pro- 
ducing a  result.  A  vowel  sound  is  called  by 
some  person:  a  second  person  has  imme- 
diately on  hearing  that  to  call  ont  the  same 
sound.  The  processes  involved  are  to  hear  the 
sound,  to  arrange  the  larynx  to  repeat  it,  tod 
to  make  the  muscular  effort  to  reproduce  it  It 
was  shown  that  when  it  was  known  before- 
hand what  vowel  was  to  be  sounded  the  time 
occupied  was  not  so  long,  so  that  the  time  of 
the  mental  process  could  be  measured.  The 
President  (Dr.  Sanderson)  assisted  Professor 
Donders  in  his  illustrations. 


THE  GREENWICH  VISITATION. 

ON  Saturday  last  the  annual  meeting  of  the 
board  of  visitors  of  Greenwioh  Observa- 
tory was  held,  at  which  the  report  of  the  Astro- 
nomer Royal  was  read.  Among  those  present 
were  Dr.  Hooker,  of  the  Royal  Society ;  Profes- 
sor Cayley,  Dr.  Huggins,  and  Mr.  Crookes; 
Mr.  Scott,  of  the  Meteorological  Department 
of  the  Admiralty ;  Dr.  Hurst,  Director  of  the 
Royal  Naval  College,  Greenwich  ;  and  many 
scientific  gentlemen.  The  visitors  were  afforded 
a  free  opportunity  of  visiting  every  department 
of  the  Observatory,  and  seeing  the  many  won- 
derful instruments  used,  and  afterwards  the 
board  of  visitors  assembled  in  the  board -room, 
where  a  lengthened  report  was  read  by  the 
Astronomer  Royal,  explanatory  of  the  condition 
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of  the  Royal  Observatory,  and  its  history 
through  twelve  lunations,  beginning  with  the 
foil  moon  of  May  20th,  1875.    In  this  report 
Sir  O.  B.  Airy  stated  that  he  had  often  been 
struck  with  the  exposed  position  of  the  Obser- 
vatory as  regards  its  liability  to  burglary  and 
theft,  and  that  it  had  been  determined  to  make 
one  place  secure  in  which,  if  necessary,  valu- 
able objects  may  be  deposited.    At  the  door 
from  the  front  court  to  the  staircase  of  the 
octagon  room — the  original  entrance  to  the 
Observatory  as  erected  by  Sir  Christopher 
Wren— a  small  porch  shelter  had  often  been 
desired,  and  it  was  proposed  to  fix  a  fan  roof  of 
quadrantal  form,  covering  the  upper  flat  stone 
of  the  external  steps,  in  careful  avoidance  of 
interference  with  the  venerable  tablet  whose 
noble  enunciation  of  the  purposes  of  the  Obser- 
vatory he  (the  Astronomer  Boyal)  was  per- 
funded  had  been  most  beneficial  to  its  constant 
conduct.    Of  the  various  portable  buildings 
used  for  the  observation  of  the  transit  of 
Venus,  it  was  stated  that  some  had  been 
left  in  their  lonely  positions  for  the  use 
of   voyagers   who   may   accidentally  visit 
those   localities  ;    some   are   deposited  at 
Simon's  Town.    One  of  these  huts  is  at 
Chatham,  four  at  the  Exhibition  at  South 
Kensington,  and  others  are  in  the  reserved 
ground  of  Greenwich  Park.   Of  the  large  mass 
of  manuscripts  now  collected  and  arranged— 
material,  disciplinarian,  and  scientific — a  very 
large  part  relate  to  external  science  of  many 
branches,  which  it  is  thought  at  some  future 
time  may  contribute  in  a  most  important  de- 
gree to  the  authentic  history  of  science  during 
the  middle  of  the  present  century.   In  another 
part  of  the  report,  the  Astronomer  Boyal  re- 
ferred to  an  alarm  of  fire,  on  a  part  of  the 
equatorial  frame  which  arose  lately  from  a  sin- 
gular cause.   The  wire  covered  with  gutta- 
percha, by  which  the  current  of  induced  gal- 
vanism is  carried  from  the  inducting  coil  of  the 
spectroscopic  apparatus  to  the  eyepiece  of  the 
telescope,  passes  up  to  the  northern  support  of 
the  equatorial  and  down  along  the  polar  axis. 
A  very  small  leakage  of  the  wire  apparently 
allowed  sparks  to  pass  to  the  ironwork,  and  a 
very  small  leakage  from  a  neighbouring  gas- 
bag allowed  a  small  jet  of  gas  to  pass  which 
was  inflamed  by  the  sparks.   After  burning 
unperceivean1  for  several  hours,  it  set  fire  to  the 
guttapercha  covering  of  the  wire,  and  the  flame 
was  propagated  downwards  on  both  branches, 
when  it  was  discovered  and  extinguished  with- 
out any  further  mischief  being  done.   In  the 
subject  of  meridianal  observations  the  report 
related    first  to   the  stars,  then  the  sun, 
the  interior  planets,  and  the  large  exterior 
planets  passing  the  meridian  within  prescribed 
hours,  the  Astronomer  Boyal  stating  that  the 
number  of  small  planets  had  now  become  so 
great,  and  the  interest  of  establishing  the 
elements  of  all  their  orbits  so  small — while  at 
the  same  time  the  light  of  all  those  lately  dis- 
covered was  very  faint,  and  the  difficulty  and 
doubt  of  observations  greatly  increased — that 
he  had  begun  to  think  seriously  of  limiting 
future  observations  to  a  small  number  of  these 
objects.    It  was  also  stated  that  a  German 
society  proposes  to  observe  in  b.<«  next  year 
among  the  planets  whose  elements  are  known 
most  accurately  a  list  of  17  planets,  including 
all  which  are  sufficiently  bright  to  be  observed 
with  few  chances  of  mistake,  and  a  sufficient 
number  possessing  the  various  characteristics 
of  small  and  large  inclinations  and  eccentrici- 
ties, and  proximity  to  Mars  and  Jupiter,  such 
proposal  appearing  to  be  probably  worthy  of 
attention  at  Greenwich.   Photographs  of  the 
■on  had  been  taken  with  the  photo- heliograph 
en  182  days,  and  of  these  350  had  been  selected 
for  preservation.   A  large  number  of  these 
•how  a  complete  absence  of  spots,  though 
facuhB  are  commonly  present.   On  one  of  the 
photographs,  which  was  accidentally  exposed 
while  the  drop  slit  was  being  drawn  up,  there 
appears  to  be  a  faint  image  of  a  cloud-like 
prominence  close  to  the  sun's  lines,  though  the 
exposure  probably  only  amounted  to  a  fraction 
of  a  second.     Photographs  of  some  double 
■tars,  and  of  the  moon,  had  been  taken  with 
the  great  equatorial,  and  some  trials  had  been' 
nade in photographingthe  solar  spectrum  and 
that  of  magnetism.   The  examination  of  the 
fleep  sunk  chronometers,  from  1846  to  1873, 
had  exhibited  some  laws  which  had  been  suffi- 


ciently established  before,  and  some  which 
were  less  known.  Among  the  former  were  the 
successive  retardations  of  seasons  in  successive 
descents,  amounting  to  about  four  months  at 
the  depth  of  25ft.,  and  the  successive  diminu- 
tions of  the  annual  range  of  temperature. 
Among  the  latter  is  the  character  of  the 
changes  from  year  to  year,  which  the  great 
length  of  this  series  of  observations  had 
brought  to  light.  It  was  found  that  from  year 
to  year  the  mean  temperature  of  the  surface 
for  the  year  varying  by  three  or  four  degrees 
of  Fahrenheit,  followed  in  its  changes  the  mean 
temperature  of  the  atmosphere  for  theyear ;  and 
that  the  changes  of  annual  temperature  were 
propagated  downwards,  retarded  in  phase,  and 
diminishing  in  amount  of  change  in  the  same 
manner,  though  probably  not  folio  wing  the  same 
law  as  the  season  changes.  The  inference  from 
this  was  that  changes  of  temperature  come  from 
the  exterior,  and  in  no  discoverable  degree  from 
the  interior — an  inference  which  may  be  im- 
portant in  regard  both  to  solar  action  and  to 
geology.  Towards  the  conclusion  of  the 
report  reference  was  made,  showing  that  there 
are  now  161  chronometers  in  the  Observatory, 
of  which  128  are  box  chronometers,  23  pocket 
chronometers,  and  8  deck  watches.  Of  these 
47  were  the  property  of  makers,  being  placed 
on  the  annual  competitive  trial.  The  others 
belong  to  the  Government,  and  have  either 
been  returned  from  service  for  examination 
and  repair,  if  necessary t  or  are  awaiting  issue 
to  ships  of  the  Royal  navy,  ofter  having  been 
repaired  by  the  makers.  All  such  chrono- 
meters are  compared  at  least  once  a  week, 
and  at  some  time  during  their  period  of 
rating  are  tried  for  at  least  three  weeks  in  a 
temperature  of  nearly  lOOdeg.  Fahrenheit. 
The  competitive  chronometers,  as  well  as  any 
Government  chronometers  which  appear  to 
require  it,  are  compared  every  day,  and  under- 
go two  trials  in  heat  for  periods  of  four  weeks 
each,  and  are  also  rated  in  different  magnetic 

Ksitions.  The  Greenwich  "time  ball"  had 
en  regularly  dropped  automatically  on  every 
day  throughout  the  year,  with  the  exception  of 
seven  days,  when  the  violence  of  the  storms 
made  it  imprudent  to  raise  the  ball,  and  of  two 
days  when  there  was  accidental  failure.  The 
Deal  time  ball  was  not  raised,  on  account  of 
high  winds,  on  ten  days,  and  was  not  dropped, 
or  erroneously  dropped  (by  telegraph  signals) 
on  17  days.  The  regulation  .of  the  Lombard- 
street  clock  by  galvanic  current  from  Green- 
which  had  worked  satisfactorily  during  the  past 
year,  and  the  Westminster  clock  had  main- 
tained its  high  character,  its  error  having  been 
below  one  second  in  273  days. 


UNHEALTHY  TRADES.-XVI. 
Br  Db.  B.  W.  Bichabdson,  F.B.S. 
Agencies  Producing  Physical  Injury  d  iring 
Industrial  Labour— Classification  of  Ioju- 
ries— Details  of  Injuries  inflicted  on  the 
Iiungs. 

(Concluded  fromp.  299.) 
Filtration  o#  Dusts.— A  Nxw  Mask. 
TpOE  my  own  part  I  have  paid  attention  to  one 
Jj  line  of  research  bearing  upon  the  subject  now 
in  hand — I  mean,  the  filtration  of  dusts,  and  the  best 
means  for  preventing  the  introduction  of  dusts  into 
the  lungs  of  those  operatives  who  are  exposed  to 
atmospheres  loaded  with  particles  of  dust.  This 
inquiry  has  led  me  to  the  construction  of  a  new 
mask,  which  I  am  now  about  to  submit  to  your 
notice. 

At  first  sight  it  would  seem  a  very  easy  task  to 
invent  a  mask  which  shall  exclude  all  particles  of 
dust,  and  yet  admit  freely  the  atmospheric  air  ;  but 
when  we  eome  to  the  practical  art  of  construction, 
the  thing  is  not  so  easy  as  it  looks.  We  may  succeed 
in  keeping  out  the  dust  readily  enough,  but  may 
fail  in  letting  in  the  air  with  sufficient  freedom.  We 
may  succeed  in  excluding  the  dust  and  letting  in  the 
air,  but  may  fail  in  letting  out  the  expired  air  with 
sufficient  freedom.  We  may  succeed  in  keeping  out 
dust,  and  in  letting  air  both  in  and  out,  and  may 
yet  fail  in  removing  the  water  that  is  expired  with 
the  breath.  Any  one  of  these  failures  will  be  sufficient 
to  spoil  a  mask  intended  for  ready,  prolonged,  and 
easy  application. 

These  necessities  were  plainly  before  me  from  the 
commencement  of  my  research,  and  I  soon  noted 
down  the  following  requirements  as  the  points  to  be 
kept  steadily  in  view  : — 

(a.)  Perfection  of  action  for  free  entrance  of  air, 
and  for  freedom  of  exit,  with  balance  for  inspiration 


and  expiration  so  arranged  that  the  expiration 
should  beat  least  one-sixth  freer  than  the  inspira- 
tion. 

(&.)  Removal  of  water  of  expiration. 

(e.)  Selection  of  a  material  for  filtration  that 
would  absorb  the  smallest  possible  amount  of  water, 
offer  as  little  resistance  as  is  possible,  and  filter 
finely. 

(d.)  Arrangement  of  the  filter  so  that  it  should, 
as  far  as  possible,  clear  itself  in  expiration  of  the 
dust  it  had  received  during  the  time  the  air  was 
being  drawn  through  it  in  the  act  of  inspiration. 

Through  the  kindness  of  Mr.  Krohne,  of  the  firm 
of  Krohne  and  Seseman,  the  well-known  surgical 
instrument-makers,  of  Duke-street,  Manohester- 
nquare,  I  am  able  to  place  before  you  several 
respirators,  which  have  been  introduced  for  the 
purpose  we  are  now  considering.  Here  is  a  Swiss 
ori-nasal  mask,  made  of  vulcanite,  in  which  the  air 
is  drawn  through  a  layer  or  thin  pad  of  cotton-wool, 
which  can  easily  be  changed.  The  instrument  is 
very  simple,  and  at  first  it  seems  easy  to  work.  But 
in  a  little  time,  as  you  will  discover  if  you  try  it, 
the  cotton-wool  is  saturated  with  water  from  the 
breath,  and  the  breathing  is  difficult,  even  in  pure 
air.  In  air  charged  with  dust  the  cotton  pad  is 
choked  with  the  mixture  of  moisture  and  dust. 

Here  is  a  second  respirator,  made  of  layers  of 
crape  spread  over  a  light  wire  framework.  It  is  easily 
put  on  and  off,  and  it  lets  air  freely  in  and  out.  It 
has  two  faults— it  allows  water  to  accumulate  in 
its  meshes,  and  it  filters  badly.  It  answers  fairly 
for  very  coarse  dusts,  but  the  finer  sorts,  such  as 
flour,  draw  through  it  almost  as  easily  as  if  nothing 
were  in  the  way.  ....  , 

Here,  again,  is  a  third  contrivance,  which  is  much 
more  elaborate.  In  this  the  filter,  made  of  porous 
woollen  material,  is  enclosed  in  a  perforated  mem 
box,  and  is  worn  on  the  breast,  suspended  by  a  cord 
which  passes  around  the  neck.  The  breathing  tube 
is  held  in  the  mouth,  and  the  inspiration  is  made  by 
the  tube  through  the  filter.  The  expiration  is  through 
an  independent  valved  opening,  the  valve  being  very 
light  and  easy  of  movement.  This  apparatus  has 
two  advantages ;  its  filter  does  not  become  damp 
from  the  condensation  of  water  by  the  breath,  and 
its  filtrating  surf aee  is  large  and  free.  The  objec- 
tions to  it  are,  that  all  the  air  has  to  he  drawn  in 
through  it  by  the  mouth,  an  unnatural  effect  which 
cannot  be  persistently  sustained  for  long  periods  of 
time.  With  the  utmost  care  in  breathing  by  the 
mouth,  with  care  brought  by  habit  to  second  nature, 
some  dust  will  find  its  way  into  the  lungs  by  the 
nostrils;  it  will  find  its  way  by  mere  diffusion, 
though  nose  breathing  be  suspended.  Thesnocess 
of  the  apparatus  is,  therefore,  not  certain.  The 
apparatus,  is  also  costly,  and  though  it  is  neat  and 
ingenious,  and  a  really  good  filter,  it  oould  not,  I 
think,  he  expected  to  come  into  general  use. 

There  are  some  other  masks  on  the  table,  but 
those  I  have  shown  are  the  best  specimens.  From 
them  let  me  pass  to  the  details  of  the  new  mask,  to 
which  I  am  anxious  to  draw  your  attention,  and  to 
the  plans  which  have  led  to  its  coos  traction. 

In  order  to  get  at  the  best  filter  for  dusts,  I  fitted 
up  a  testing  apparatus,  which  is  here  before  us.  It 
consists  of  a  dust  barrel,  fitted  with  a  revolving 
brush.  When  the  barrel  is  charged  with  dust,  and 
the  brush  is  in  motion,  fine  and  copious  clouds  of 
dust  are  driven  off.  At  the  end  of  the  barrel  is  a 
hole  2in.  in  diameter,  into  which  is  inserted  the  neck 
of  a  large  old-fashioned  glass  receiver  or  globe.  This 
glass  receiver  is  drawn  out  into  a  long  terminal 
neck,  and  the  neck  is  connected  with  a  double-acting 
pump,  which  I  have  invented  for  artificial  respiration, 
and  which  has  been  skilfully  constructed  for  me  by 
Mr.  Krohne.  The  pump  is  worked  by  a  handle,  like 
an  air-pump,  and  in  its  action  it  perfectly  represents 
the  action  of  the  human  lungs  in  their  inspiratory 
and  expiratory  movements.  At  this  moment  the 
apparatus  is  all  duly  set  for  work.  HMr.Krohae 
who  is  assisting  me,  were  to  put  in  motion  th» 
revolving  brush  in  the  dust  barrel,  while  I,  at  the 
same  time,  set  the  breathing-pump  m  motion,  the 
glass  cylinder  would  be  immediately  filled  with  the 
cloud  of  dust  from  the  barrel,  because  I  should  draw 
the  dust  in  with  the  inspiratory  stroke  of  the  pump. 
To  test  the  effect  of  different  filtering  snbstanoes 
then,  I  have  simply  to  remove  the  glass  globe  from 
the  dust-barrel,  introduce  the  filter  I  meant  to  test 
into  the  barrel,  readjust  the  globe,  and  set  the 
apparatus  in  action.  Should  the  filter  be  perfect, 
no  particle  of  dust  will  enter  the  glass  globe. 

There  are,  of  course,  great  differences  in  fineness 
of  dusts,  and  the  value  of  a  filter  has  to  be 
determined  by  its  facility  for  separating  the  finest. 
The  dust  I  experiment  with,  as  the  best  of  all  for 
testing  purposes,  is  the  flour  called  Colman's  corn- 
flour. This  flour  is  reduced  to  such  an  impalpable 
powder  that,  when  it  is  well  dried,  it  can  be  drawn, 
as  dust,  with  greater  ease  through  filtering  mediums 
than  any  other  substance  I  can  find.  It  baa  also 
another  advantage— it  is  a  pure  starch,  and  when  it 
is  drawn  over  a  solution  of  iodine,  though  the  cloud 
of  it  be  so  fine  as  to  be  invisible  to  the  eye,  it  com- 
bines with  the  iodise,  and  yields  an  insoluble  deposit 
to  the  blue  iodide  of  starch  at  the  bottom  of  t» 
solution,  which  deposit  can  be  collected,  dned, 
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weighed.  A  means  of  determining  the  filtering  power 
of  different  substances  is  tbns  supplied,  since  the 
amount  of  air  drawn  over  by  the  pump  from  the 
dust- barrel  can  be  regulated,  and  the  dust  allowed 
to  settle  in  the  solution  is  fixed  in  combination  as  a 
chemical  compound,  which  can  easily  be  separated, 
dried,  and  weighed. 

It  is  most  easy,  with  this  apparatus,  to  try  any 
kind  of  filter  with  fine  dust ;  ana  without  troubling 
you  with  a  number  of  negatire  details,  I  come  at 
ones  to  the  fact  that  the  best  filtering  medium  I  hare 
been  able  to  discover  is  a  layer  of  soft  feathers.  The 
advantages  of  feathers  as  filters  of  dust  are  many. 
They  are  very  light,  they  separate  perfectly, 
admitting  air  in  any  quantity  whue  excluding  dust, 
and  they  absorb  water  less  than  perhaps  any  other 
poroas  flexible  substance.  They  hare  the  further 
advantage  of  being  very  cheaply  procured,  and  of 
being  easily  made  np  into  filters. 

Having  determined,  in  the  manner  related,  the 
best  material  for  the  filter,  the  next  step  was  to  learn 
the  best  mode  of  construction  of  a  mask.  Many 
plana  occurred  to  me  before  I  could  be  satisfied.  At 
last,  I  thought  of  that  mode  of  natural  filtration 
within  the  lungs,  which  I  hare  already  explained  as 
ciliary  motion.  I  tried  to  imitate  this  process,  first, 
by  a  revolving  wheel  of  feathers,  which  should  draw 
down  to  an  opening  daring  inspiration,  and  should 
rerolTe  like  a  fan  during  expiration,  moved  by  the 
current  of  the  expired  breath.  By  this  revolving 
movement,  I  thought  the  'feathers  would  filter 
during  inspiration,  and  would  be  cleared  of  their 
dnst  during  expiration.  The  plan  would  indeed  suo- 
eeed,  but  the  balance  of  the  wheels  has  to  be  finely 
set,  and  the  wheel  soon  gets  out  of  gear — a  misfortune 
that  is  fatal  to  success.  Next,  I  planned  to  fix  the 
feathers  transversely  across  a  breathing  tube,  giving 
them  a  direction  so  that  in  inspiration  they  would  be 
drawn  across  the  tube  and  filter,  but  in  expiration 
wool  be  driven  out  against  the  near  side  of  the  tube. 
This  plan  was  imperfect,  because  the  feathers  could 
not  be  freed  of  their  accumulated  dust  by  the  act  of 
expiration.  At  last  it  occurred  to  me  to  roll  the 
feathers  round  the  outside  of  a  perforated  breathing 
tube,  and  so  to  arrange  them  that  in  inspiration 
they  would  come  down  over  the  perforations  and 
filter,  while  in  expiration  they  would  be  blown  out 
from  the  tube  as  feather  valves.  This  plan  is  most 
perfect. 

The  feather  valve,  is  made  by  connecting  the  light 
feathers  drawn  from  the  leg  plumage  of  the  pheasant 
along  a  line  of  tape.  I  wrap  the  band  round  the 
tube  so  that  the  feathers  fall  over  the  perforations. 
I  secure  the  band  in  position  with  gam,  and  the  tube 
is  complete. 

In  order  to  give  you  an  idea  how  one  of  these 
tubes  work,  I  will  insert  it  in  the  dust-barrel  of  onr 
test  apparatus.  I  will  now  fill  the  barrel  with  dost, 
and  I  will  draw  over  the  air  from  the  barrel  through 
the  glass  globe,  by  means  of  the  double  acting  pump. 
You  will  see  there  is  not  a  trace  of  dust  earned  into 
the  globe,  it  has  all  been  filtered  out  by  the  feather 
filter.  I  will  now  remove  the  filter,  and  you  will 
see  that  one  stroke  of  the  pump  is  sufficient  to  fill 
the  globe  with  the  dust. 

In  this  filter,  lightness,  dryness,  perfect  filtration 
and  self-cleansing  of  dust  are  insured,  and  I  do  not 
think  any  better  or  simpler  method  could  come  from 
further  experiment.  To  adopt  the  filter  to  tho  worker, 
it  is  placed  in  a  light  face-mask,  which  is  here  at 
band. 

I  can  pat  it  on  and  take  it  off  as  easily  as  if  it  were 
a  pair  of  spectacles.  The  filter  tube  is  placed  below, 
so  as  to  catch  all  the  inspired  air,  and  by  means  of 
the  two  side  expiratory  valves  nearly  all  the  moisture 
of  the  breath  is  set  free.  The  outline  of  the  mask  is 
depioted  in  the  accompanying  diagram. 

Conclusion. 

The  work  of  my  present  coarse  of  lectures  on  in- 
dustrial pathology  is  now  ended.  I  entered  upon  the 
work  impressed  with  its  importance,  and  with  a  due 
sense  of  the  labour  that  would  be  involved  in  the 
prosecution  of  it.  I  leave  it  for  the  moment, 
impressed  a  hundredfold  with  a  sense  of  its  magni- 
tude on  the  one  hand,  and  of  the  littleness  of  the 
effort  I  have,  even  with  much  industry,  been  able  to 
oarry  out.  The  subject  is  national  in  its  bearings, 
and  is  a  serious  study  for  all  sections  of  the  com- 
munity. 

To  those  who  take  np  the  investigation  of 
industrial  pathology,  for  the  simple  purpose  of  learn- 
ing how  they  can  make  the  lives  of  the  industrial 
toilers  and  spinners  of  onr  great  country  happier, 
healthier,  longer,  and  better,  to  those— who  often 
in  ridicule  are  calied  philanthropists— the  subject  is 
of  absorbing  interest. 

It  is  not,  however,  to  them  of  greater  moment 
than  it  is  to  the  selfish,  practical  people  who  deem 
nothing  useful,  nothing  of  good  report,  except  it 
bring  them  some  instant  or  prospective  advantage. 
One  day  these  complacent,  practical  men  will  wake 
to  realise  the  stern  fact  that  neglect  of  the  duty  of 
brother-keeping  i<  even  worse  t  ban  the  neglect  of  the 
duty  of  book-keeping,  and  that  the  natural  ouro  of 
unnatural  neglect  is  indeed  a  terrible  remedy,  and 
that  it  is  like  a  plague,  the  causes  of  which,  being 
known,  are  removable  while  they  are  quiescent,  bat 


which  set  ia  motion,  are  swift,  beyond  human 
control,  and  include  all  classes  in  the  catastrophe 
they  establish.  In  plain,  solemn  fact  the  whole  of 
the  industrial  class  of  England,  made  up  of  five 
millions  of  living  hearts,  is  sick  at  heart,  is 
physically,  and,  therefore  mentally  unhealthy.  It 
lives  as  if  it  were  always  in  hospital,  undergoing 
various  treatment,  but  wanting  the  conditions  with- 
out which,  if  by  some  miracle  it  were  for  a  moment 
cured,  it  could  not  continue  to  lire  in  health  of  body 
and  of  mind. 


In  this  state  it  exists  as  sick  men  commonly  exist, 
wayward,  unreasoning,  unhappy :  reckless  often 
about  itself,  angered  with  those  it  compares  with 
itself ;  mistrustful  of  learned  political  leeches,  and 
cheated  by  the  unlearned,  whom,  in  despair,  and 
lured  by  their  pretensions,  it  too  often  follows. 

The  political  State  doctors  who  would  cure  the 
disease  must  follow  the  ordinary  modern  physician, 
in  giving  greater  attention  to  external  conditions, 
and  less  to  placebos  and  assumed  specific  cores. 

If  the  Society  of  Arts  can  succeed  in  opening  the 
eyes  of  the  governing  classes  to  these  painfully 
simple  facts,  and  can  thereby  induce  an  improved 
treatmeut  in  the  practice  of  dealing  with  them,  it 
will  add  to  its  credit  another  of  those  great  works  in 
which,  for  a  century  past,  it  has  laboured  with  such 
untiring  devotion. 


STEAK  DOMES. 

rpHE  sketch  which  we  (Engineering)  subjoin  shows 
JL  a  mode  of  attaching  steam  domes  to  boilers, 
which  has  been  adopted  by  Mr.  John  Ash  worth,  of 
Bolton,  and  which,  as  it  has  some  good  points,  may 
be  useful  to  many  of  our  readers.  Mr.  Aahworth 
rivets  to  the  bolt  of  cast-iron  mounting,  similar  to 
that  used  for  a  manhole,  this  mounting  being  bolted 


to  a  similar  mounting  whioh  is  riveted  to  the  dome. 
The  body  of  the  domo  is  of  wrought  iron,  but  on  the 
top  is  carried  another  cast-iron  mounting,  as  shown. 
The  steam  collecting  pipe  passes  along  the  top  of  the 
boiler,  and  is  led  up  into  the  dome  as  shown  in  the 
sketch,  which  will  explain  the  whole  arrangement. 


THE  THEORY  OP  THE  "HOLTZ" 
ELECTRICAL  MACHINE.* 

IITTJCH  doubt  still  exists  in  the  minds  of  those 
IvJL  who  hare  used  or  investigated  the  Holtx 
electrical  machine  as  to  the  proper  explanation  of 
the  development  of  electricity  by  its  means,  and  the 
writer  now  proposes  to  exhibit  the  theory  of  its 
operation  and  explain  away  this  uncertainty.  Of 
course  this  explanation  must  be  made  in  accordance 
with   experiments   and   with   known  theoretical 

Erinciples;  and  these  have  already  established  the 
elief  that  the  rapidity  of  induction  of  electricity  in 
a  body  bears  a  direct  relation  to  its  conductivity ; 
so  that  it  will  be  admitted  that  glass  and  similar 
bodies  of  imperfect  conducting  power  will  become 
electrical  by  induction  more  slowly  than  other  bodies 
in  which  the  capability  to  transmit  an  electric 
current  at  high  velocity  exists.  It  follows  that  if  a 
large  plate  or  sheet  of  glass,  V  (Fig.  1),  is  toned 
before  the  source  of  electricity,  scarcely  any  develop- 
ment of  the  two  electric  current*  upon  the  opposite 
facet  of  the  glass  will  become  apparent,  especially  if 
the  source  of  electricity  is  a  feeble  one ;  besides,  the 
two  electricities  opposite  each  other,  +  'and  — '.and 
are  equal.  They  attract  each  other  and  destroy 
themselves,  after  baring  passed  over  the  two  faces  of 
the  plate  of  glasa. 

Imagine,  however,  that  the  observer  places  him- 
self at  X  (Fig.  2),  having  before  him  two  circular 
plates  of  glass,  A  and  a,  placed  vertically  about  one- 
eighth  of  an  inch  apart,  the  radios  of  A  exceeding 
that  of  a  one-fifth.  The  plate,  A,  with  a  hole  in  its 
centre,  is  held  fixed  and  vertical  by  four  smaD 
caoutchouc  rollers,  e,  and  before  it  ia  the  plate,  a. 
whioh  is  carried  on  an  axis,  so  that  it  can  be  turned 
by  a  crank  or  otherwise  at  the  desired  velocity  of 
fifteen  turns  per  second.  Upon  the  fixed  plate,  A, 
are  pef orated  two  openings,  or  windows,  close  to  the 
periphery  or  edge  in  the  line  of  the  borisontal 
diameter,  and  each  of  these  opening*  (on  the  upper 
edge  of  one  and  lower  edge  of  the  other)  has  a  strip 
of  paper  attached  to  the  gla«s.  This  strip  being 
about  If  to  2  inches  in  width  (the  plate,  A,  in  incn 
case  being  supposed  to  be  about  2f  to  3  feet  is 
diameter) ;  these  are  the  armatures,  and  attached  to 
the  middle  of  the  length  of  each  of  them  is  a  point 
of  paper  directed  across  the  centre  of  the  openings. 

On  the  same  level  as  the  armatures,  and  on  the 
opposite  end  of  the  movable  plate,  a,  are  placed  two 
combs  or  toothed  plates  of  metal  n  and  n  ,  whioh  are 
joined  separately  l>y  horizontal  wires  to  the  ball* 
t  and  fr*.  The  ball  •  is  fixed,  and  the  ball  $'  can  be 
brought  up  to  or  removed  from  it  by  means  of  the 
rod  $'  J,  which  has  a  handle  of  caoutchouc.  The 
metallic  conductors  nil  and  n'  ^  a'  are  isolated  and 
carried  on  glass  feet. 

The  machine  is  pat  into  action  by  making  the  eon- 
tact  of  the  two  balk  s  and  s',  and  rotating  by  means 
of  its  crank,  the  movable  plate  a  in  the  direction 
opposite  to  the  points  of  paper,  having  at  the  same 
time  applied  for  a  few  moments  against  the  armature 
M,  a  strip  of  hard  caoutchouc,  in  which  an  electric 
charge  has  been  already  formed  by  robbing  it  with* 
hair  skin.  If  the  surrounding  air  at  the  tune  is  dry, 
it  will  not  be  long  (after  removing  the  charring 
plate)  before  a  continuous  rustling  sound  will  be 
heard,  whioh  proceeds  from  the  reunion  of  the  two 
electricities  between  s  and  «' ,  and  separating  them 
gradually,  sparks  will  appear,  sometimes  seven  inches 
or  more  m  length. 

According  to  Reiss,  the  development  of  the  two 
electricities  of  this  machine  is  explained  as  follows : 
The  sWp  of  caoutchouc  gives  up  to  the  armature  If, 
negative  electricity  (Fig.  3).  This  electricity  « 
negative  then  by  induotion  upon  the  plate  of  glass  o. 
and  upon  the  conductor,  n  s  *  at  the  same  time,  and 
there  is  then  upon  the  opposite  faces  of  the  glass 
plate,  V,  (Fig.  1),  the  two  very  feeble  currents,  + 
0  and  —  0,  which,  as  they  have  mutually  destroyed 
each  other,  could  therefore  be  properly  assumed  to 
have  possessed  no  value  in  this  inquiry.    >  t  ... 

A  similar  result  from  the  negative  electricity  of  the 
armature,  M,  is  produced  upon  the  conductor  *  ** 
(excited  by  induction),  giving  to  the  ball  »,  tea 
negative  electricity  —  E,  the  positive  eleotrimty  + 
E  having  escaped  by  the  points  n  upon  the  face  r  r 
of  the  plate  (Fig.  2  and  Fig.  3)  which  carry  it  away 
during  the  movement  of  the  plate. 

After  a  half  rotation  of  the  movable  plate,  thqtscs 
r  r,  electrified  positively,  +  E,  is  brought  IH  now 
of  the  point  n'  of  the  conductor  tl'r  *\  •»*  *™ 
armature  N  placed  upon  the  opposite  Bide,  (Fig-  *'• 
The  electric  current  +  Eyet  oontinoeo  upon  the  face 
r  r  of  the  plate,  where  it  will  be  observed. 
That  the  ball  s'  receives  negative  electricity'  . 
That  the  face  r  r,  of  tho  plate,  having  lost  t» 
negative  electricity,  with  which  it  returns,  •J'** 
another  half  revolution,  to  its  first  position  before 
the  armature  M.  .  . 

Thi*positive  electricity,  +  E,  producing  it»  u><«* 
tive  effect  within  a  very  short  time,  and  M0"1*: 
neously  upon  the  armature  N,  and  upon  the  oonflo  • 

•  By  Prof.  8TBOOMBO,  of  Athens,  in  hn 
t  The  front  snrfaco  (of  a  plate  of  slass)  roUted  befojj 
a  source  of  electricity,  is  ch  ir^ed  feebly  positivsVi  w  .  J 
the  back  surface  will  become  feebly  negativa— 
Powendorff  Aaaolsn,"  cxxxL,  p.  215. 
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tor  n'  «',  it  is  necessary  for  the  conception  of  the 
effects  to  examine  them  successively. 

The  positive  electricity,  +  E,  changes  the  elec- 
trical condition  of  the  armature  \,  repelling  the 
positive  electricity  +  e,  (Fig.  5),  and  attracting  the 
negative  electricity,  —  e,  which  is  escaping  by  the 
point  of  paper  attached  to  the  face  /  /  of  the  plate. 
At  the  same  time  the  positive  electricity,  + 
changes  the  electrical  condition  of  the  points  of  n 
and  of  the  conductor  n' t' s' ,  repelling  the  positive 
electricity,  +  E"  npon  the  boll  s,  where  it  is  collected 
by  the  contrary  electricity  >/  of  the  ball  .<,*  and 

F/C.l 


□7 


rice 


attracts  the  negative  electricity,  —  E,  which,  having 
escaped  by  the  points  n',  will  have  very  nearly 
neutralised  the  negative  electricity  —  e,  which 
existed  on  the  face  r  /  of  the  plate  (Figs.  G  and  7). 
Thus  before  tho  positive  electricity,  +  e,of  the  arma- 
ture N  escapes,  and  during  the  brief  space  of  time 
in  which  it  is  retained  upon  the  nrmature  A',  it  will 
evidently  have  acted  by  induction  upon  the  electrical 
condition  of  the  conductor  v  t'  /,  and  produced  an 
effect ;  that  is  to  say,  it  will  have  repelled  the  posi- 
tive electricity  upon  s',  +  e  ,  (Fig.  8),  and  attracted 
the  negative  electricity  —  e'  upon  the  face  of  the 
plate  Vf-     It  follows  that  the  plate  when  the  next 

•  It  is  for  this  reason  tliut  the  balls  *  aiftl  »'  are  placed 
in  contact,  without  wbich  the  electricity,  •  pussi  t  oil 
by  the  points  n'. 

t  No  notice  is  here  taken  of  the  feeble  current  which 
the  electricity,  +  e  of  tho  armature  N,  is  able  to  produce 
on  the  pLato  of  gbus 


half  rotation  is  made,  and  the  first  position  relative 
to  the  armature  M  is  restored,  will  have  a  negative 
electricity,  —  e,  upon  its  face  r  r,  which  will  be  then 
presented  to  the  points  n,  (Fig.  9). 

A  series  of  analogous  actions  will  also  have  taken 
place  that — is,  the  negative  electricity,  —  4  of  the 
plate,  effects  simultaneously  a  charge  in  the  electri- 
cal condition  in  the  armature  M,  and  in  the  conduc- 
tor n  s  s.  There  will  then  exist  in  the  armature  M 
a  necative  electricity" —  e',  the  positive  electricity 
+  e  escaping  by  the  point  of  paper  which  is  in  con- 
tact with  the  faco  f*  r  of  the  plate.  The  action  of 
—  npon  the  conductor  n  z  s  is  to  repulse  the  nega- 
tive electricity  —  e'e'e'  upon  s,  and  attract  the  posi- 
tive electricity  +  e'",  which,  having  escaped  by  the 
points  n,  neutralises  very  nearly  the  negative  electri- 
city —  e  of  the  plate.  But  before  the  disappear- 
ance of  the  electricity  —  e'  in  this  manner,  the  elec- 
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tricity  —  e"  of  the  armature  if  being  better  retained, 
passes  away  by  the  point  of  paper,  and  goes  to 
neutralise  the  electricity  +  e"  of  the  face  ¥  r'of 
plate  (Fig.  10).  Thus  before  the  escape  of  the  elec- 
tricity —  e"  of  the  armature  M,  and  whilst  it  exists 
in  M,  it  will  evidently  have  excited  by  induction  the 
conductor  n  s  s,  and  will  have  repelled  the  negative 
electricity  —  e,r  and  also  have  attracted  the  positive 
+  e'",  with  which  the  plate  is  charged  anew  from 
the  opposite  end  of  the  horizontal  diameter,  whence 
are  reproduced  the  effects  described  in  section  7, 
upon  the  armature  N,  and  upon  the  conductor 
n  <i  »',  and  also  the  conseqnent  effects. 


USEFUL  AND  SCIENTIFIC  NOTES. 


A  Fallacious  Test  for  Lend  in  Tin.— It  has 
been  stated  that  the  presence  of  lead  in  tin  could 
easily  be  detected  by  putting  a  drop  of  nitric  acid  on 
tho  clean  surface  of  tin  plate,  heating  gently  to 
cause  it  to  attack  the  metal  and  evaporate  the  excess 
of  acid,  and  moistening  the  white  spot  with  a  five 
per  cent,  solution  of  iodide  of  potassium  ;  if  lead 
were  present  the  spot  would  become  more  or  less 
yellow  from  the  formation  of  iodide  of  lead.  Dr.  A. 
Puerkhaner  cnlls  attention  to  the  fact  that  tin,  free 
from  lead,  will  also  yield  a  yellow  spot  when  thus 
treated,  evidently  due  to  the  liberation  of  iodine  by 
tho  presence  of  free  acid  ;  for  nitric  acid  cannot  be 
completely  expelled  from  tin.  even  when  the  tin  is 
heated  to  its  melting  point.  It  may  be  easily  proved 
that  the  yellow  spot,  formed  on  tin  which  is  free 
from  lead,  is  due  to  the  liberation  of  iodine,  by 
touching  the  spot  with  starch  paste.  The  above 
mentioned  reaction  can  be  mode  reliable  by  touching 
the  white  spot  made  by  nitric  acid  with  very  dilute 
caustic  potash  before  applying  the  iodide  of  potas- 
sium, when  a  yellow  colouration  will  not  fail  to 
indicate  lead. 

Innocuous  Glaze  for  Earthenware.  —  M. 
Constnntin,  a  chemist  and  druggist  at  Brest,  is 
stated  to  have  succeeded  iu  making  a  harmless  glaze 
for  common  earthenware,  destined  to  replace  the 
lead  glazes  wbich  have  hitherto  been  employed,  and 
which  possesses  the  great  drawback  of  inducing 
more  or  less  rapid  poisoning.  By  the  year  1872  M. 
Constantin  had  produced  glazes  wbich  were  not,  so 
to  say,  dangerous,  inasmuch  as  but  a  very  small 
portion  of  lead  entered  into  their  composition.  His 
mixture  consists  of  a  silicate  of  soda,  with  the  ad- 
dition of  powdered  silex  anil  n  very  small  quantity 
of  minium.  Subsequently  to  the  year  1872  the 
glozes  tried  and  npproved  of  iu  the  Lanilis  Pottery, 
near  Brest,  have  contained  no  trace  of  lead.  One 
of  the  two  recipes  adopted  is  as  follows  :— 100  parts 
of  silicate  of  soda,  15  parts  of  powdered  quartz,  15 
parts  of  Meudon  chalk  ;  and  the  second  is  the  same, 
but  with  the  addition  of  10  parts  of  borax.  The 
latter  substance  renders  the  glnzo  more  fusible,  as 
well  as  more  brilliant,  so  that  it  requires  a  less 
strong  fire  than  that  according  to  the  former  recipe. 
The  articles  can  be  coloured  by  copper  for  green,  and 
manganese  for  brown. 


THE  chnnge8  in  the  working  details  of  the 
Patent  OfBce,  to  which  we  recently 
alluded,  have  been  commenced.  In  future  the 
abridgments  of  the  provisional  specifications, 
which  are  in  reality  generally  little  better 
than  extended  titles  of  the  invention,  will  not 
be  required  from  the  applicants;  and,  conse- 
quently, these  early  descriptions  of  the  nature 
of  a  patent,  which  have  for  years  been  pub- 
lished by  one  or  two  privileged  technical 
papers,  will,  after  the  expiration  of  a  few 
months,  cease  to  appear,  as  the  order  takes 
effect  after  the  end  of  this  month.  The  draw- 
ings are  to  be  reproduced  by  photo-lithography, 
and  patentees  will  have  to  provide  suitable 
diagrams  for  the  purpose;  but  whether  the 
Commissioners  will  succeed  in  obtaining  the 
drawings  a  week  prior  to  the  expiration  of  the 
period  allowed  for  sealing,  as  they  "  request," 
remains  to  be  seen.  The  specifications,  with 
their  accompanying  drawings,  are  to  be 
reduced  in  size,  with  the  view  of  economising 
Bpace  and  lessening  the  cost  of  printing. 
These  are  details  in  the  working  arrangements 
which  practicully  are  of  little  moment  one  way 
or  other :  a  far  more  serious  change  is 
threatened  in  the  proposed  limitation  of  the 
facilities  at  present  enjoyed  by  the  public  at 
the  Patent  Office  Library.  Its  suggested  re- 
moval to,  and  union  with,  the  proposed 
national  library  at  South  Kensington  will,  we 
imagine,  be  strenuously  objected  to.  If  the 
Patent  Office  were  in  a  little  larger  building 
than  it  is.  it  could  not  well  be  in  a  better  part 
of  the  metropolis ;  and  certainly  no  plausiblo 
reason  can  be  given  for  the  removal  of  the 
library  and  the  specifications,  which  are  the 
most  useful  part  of  the  Patent  Office,  to  a 
place  so  far  from  business  haunts  as  South 
Kensington. 

The  sinking  of  the  shafts  for  the  Channel 
Tunnel  is  progressing  at  Sangatte,  near  Calais, 
a  depth  of  some  60  metres  having  already  been 
reached,  the  work  being  carried  on  night  and 
day.  When  the  shaft  has  reached  a  depth  of 
100  metres,  a  trial  gallery  will  be  driven  in 
the  hard  chalk  for  a  distance  of  a  kilometre, 
and  the  measure  of  success  that  attends  that 
operation  will  determine  whether  or  not  the 
tunnel  itself  Bhall  be  commenced.  Already  a 
rather  large  quantity  of  water  impedes  the 
work,  and  a  powerful  pump  has  been  put 
down  to  remove  it. 

The  Castalia  resumed  her  work  on  Saturday 
last,  and  by  present  arrangements  is  to  run  be- 
tween Dover  and  Calais  on  four  days  in  the 
week  for  the  remainder  of  the  season. 

The  lectures  which  a  number  of  gentlemen 
more  or  less  connected  with  science  have  pro- 
mised to  give  at  the  Exhibition  of  Scientific 
Apparatus  commenced  on  Saturnay  last,  when 
Prof.  Boscoe  described  Dalton's  instruments, 
and  explained  what  he  did  with  them. 

The  Artuasus  left  Leith  last  Friday  for  Ice- 
land with  Prof.  Jonstrub,  Mr.  Feldberg,  and 
Mr.  Goulund.  who  are  to  join  Lieut.  Uldal,  of  the 
Danish  navy,  in  an  expedition  to  the  scene  of 
tho  recent  volcanic  eruptions.  Messrs.  Jon 
Thorkellsson  and  Sigindur  KrakBson  have 
recently  returned  from  an  exploration  of  the 
Dygyur  Jelden.  They  descended  into  the 
crater  of  the  volcano  Asya,  where  at  about 
3,000ft.  below  the  upper  margin  they  found 
themselves  on  the  margin  of  a  lake  of  seething 
hot  water,  apparently  of  great  depth.  Fissures 
and  pools  prevented  any  further  progress,  and 
the  entire  crater  seemed  to  resound  with  the 
noise  of  subterranean  thunder. 

The  company  uf  Needlemakers  have  offered 
prizes  consisting  of  silver  and  bronze  medals, 
and  money  for  the  best  newly-invented  labour- 
Baving  machine  applicable  to  tho  manufacture 
of  sewing  needles,  for  the  greatest  improve- 
ment in  any  of  the  processes  connected  with 
the  manufacture  of  needles,  for  handicraft  in 
tool-making,  and  for  the  best  essay  on  the 
manufacture  of  needles. 

There  Bhould  be  good  news  in  store  for  some 
branches  of  the  photographic  art,  if  the 
rumour  be  true  that  at  Bunsen'B  laboratory  a 
largo  quantity  of  a  new  alloy,  capable  of  giving 
during  ignition  a  very  brilliant  light,  i-  being 
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made.  The  new  metal  is  said  to  born  readily, 
and  to  emit  a  bright  light  of  great  actinic 
power. 

A  spinning  and  weaving  mill,  containing 
18,000  spindles,  has  been  opened  near  Bombay. 

Prof.  P.  B.  Wilson,  of  Washington  Uni- 
versity, Baltimore,  has  established  the  fact  that 
finely  pulverised  silica  is  taken  up  in  a  free 
state  by  plants  without  undergoing  chemical 
change.  The  straw  of  wheat  grown  in  a  field, 
which  had  been  dressed  with  the  infusorial 
earth  found  near  Bichmond,  Virginia,  yielded, 
when  properly  prepared,  the  same  kinds  of 
diatoms  as  are  found  in  the  infusorial  earth, 
with  the  exception  of  the  larger  ones.  It 
would  appear,  then,  that  particles  of  a  certain 
sise  are  absorbed  and  circulate  with  the  sap  of 
the  plant. 

Among  the  curiosities  the  Centennial  Ex- 
hibition has  produced  are  a  mechanical  horse 
and  some  steam  men.  These  automata  are 
said  to  be  simple  in  construction,  and  very 
satisfactory  in  their  movements. 

On  p.  346  of  our  last  volume  we  alluded  to  a 
patent  then  recently  obtained  by  Messrs.  Field 
and  Tailing,  for  a  new  plastic  compound  made 
of  the  refuse  of  ozokerit  mixed  with  indiarubber 
and  guttapercha.  Mr.  Tailing  has  forwarded 
a  sample  of  the  new  insulating  compound,  and 
we  can  say  that  it  seems  to  be  well  adapted 
for  covering  telegraph  wires  and  similar  objects. 
It  is  impossible  to  break  or  crack  it  by  any  fair 
treatment,  and  it  is  unaffected  by  any  tempera- 
ture below  that  which  approaches  its  melting 
point.  Mr.  Tailing  informs  us  that  while  its 
insulation  is  about  equal  to  that  of  guttapercha, 
its  inductive  capacity  is  less.  More  important 
possibly  than  all,  the  inventors  hope  to  be  able 
to  manufacture  it  at  about  half  the  cost  of 
guttapercha. 

The  production  of  potash  commercially  has 
entirely  changed  aspect  within  these  last 
twenty  years.  Prior  to  that  time  wood  ashes 
were  exclusively  employed  in  its  manufacture, 
but  now  more  than  half  is  procured  directly 
from  mineral  sources.  This  is  principally  owing 
to  the  fact  that  the  immense  salt  mines  of 
Stassf  urt  have  been  found  to  yield  a  profitable 
supply  of  potash,  and  the  knowledge  of  this 
fact  has  given  a  new  importance  to  saline 
deposits  wherever  they  occur. 

According  to  statistics  furnished  by  Dr. 
Gruneberg,  the  quantity  of  ashes  exported 
from  Russia  has  decreased  from  11,000  tons  in 
1864  to  6.600  tons  in  1873,  while  a  still  greater 
falling  off  appears  in  American  ashes.  The 
quantity  exported  from  New  York  in  1865  was 
2,600  tons;  in  1873  it  had  fallen  to  below 
400  tons.  . 

A  simple  and  convenient  method  of  extract- 
ing caffeine  from  Guarana,  tea,  coffee,  mate, 
Paraguay  tea.  Cape  tea,  4c,  with  a  view  of 
determining  the  amount  of  alkaloid  therein 
contained,  consists  in  evaporating  the  aqueous 
extract  to  dryness,  along  with  some  magnesia 
and  powdered  glass,  and  repeatedly  treating 
the  residue  with  ether  by  means  of  a  perco- 
lator, whereby  almost  pure  caffeine  is  dissolved 
out,  and  can  be  crystallised. 

The  supply  of  caoutchouc,  which  appeared 
to  be  diminishing  rapidly,  owing  to  the  de- 
struction of  the  tree  which  produces  it,  may 
probably  be  greatly  increased  by  the  recent 
discovery  of  Beveral  plants  which  contain  it  in 
abundance,  and  of  very  excellent  quality.  A 
creeper,  native  of  the  forests  of  Burmah,  the 
botanical  name  of  which  is  Chavanneiia  escu. 
lenta  (natural  order,  Apocnacea)),  cultivated  by 
the  natives  for  the  sake  of  its  agreeably  acid 
fruit,  stands  at  the  head  of  the  hat.  Another 
is  the  Anodendron  paniculatana  of  Pegu,  which 
produces  a  rubber  of  inferior  quality.  Of  the 
former  measurements  have  been  made,  which 
shows  the  thickness  of  the  stem  of  the  creepers 
at  6  to  7  years  old  to  vary  from  9in.  to  llin.  in 
circumference.  Assuming  the  trees  to  be  30ft. 
apart,  48  may  be  grown  in  each  acre,  and  as 
each  plant  yields,  as  a  minimum,  31b.  2oz.  of 
caoutchouc,  the  yield  of  one  acre  may  be  taken  as 
1601b.,  representing  a  value  of  about  £8  8s.  9d., 
from  which  must  be  deducted  about  -^th 
for  working  expenses.  The  above  calculations 
are  based  on  Mr.  Strettel'a  interesting  descrip- 
tive notice  on  this  plant.   Mr.  Strettel,  of  Ban- 


goon,  says  "that  the  milk  of  this  creeper 
coagulates  apparently  with  greater  readiness 
than  that  of  the  Fiats  elattica.  The  lacti- 
ferous veseels  arc  those  which  yield  the  inspis- 
sated juice,  and  when  cutting  care  should  be 
taken  not  to  out  into  the  sap  wood.  Arrow- 
shaped  incisions,  in  tiers  3ft.  apart,  in  quin- 
cune  fashion,  are  to  be  made  along  the  stem 
and  a  funnel  made  of  the  leaves  of  Butea 
frondosa  attached  to  the  point  of  the  arrow. 
Any  other  leaves  will  do  if  sufficiently  large, 
and  proof  against  cracking.  The  season  for 
tapping  the  trees  is  about  the  end  of  April. 
Chemical  tests  prove  that  the  rubber  from  the 
C.  Eaculenta  is  purer  and  better  suited  for 
most  purposes  than  that  obtained  from  the 
Ficut  elastica." 

Mr.  J.  F.  Byder  has  patented,  in  the  United 
States,  a  hooded  shutter  for  the  lenses  of  photo- 
graphic cameras,  which  purports  to  act  some- 
what like  the  eyelid,  with  its  accompanying 
lashes,  in  the  human  eye.  He  says  :  "  All 
photographers  know  that  the  camera  is  like 
the  eye  in  seeing  things  photographically.  All 
know  that  the  eye  sees  better  when  protected 
from  strong  light.  Many  know  that  too  much 
light  enters  the  eye  of  the  camera  and  pre- 
vents its  seeing  and  impressing  the  image 
clearly ;  particularly  is  this  the  case  in  making 
shadow  effects  where  the  camera  is  more  or 
less  pointed  towards  the  light."  The  new  in- 
vention provides  against  this,  as  it  consists  of 
a  novel  moveable  awning,  affixed  to  the  upper 
front  end  of  the  lens  tube,  by  means  of  n 
metal  framework,  which  covers  the  lens  when 
closed.  The  framework  is  actuated  by  a  spring 
hinge,  and  the  least  touch  of  the  hand  imme- 
diately closes  or  opens  the  camera.  Internally 
it  is  covered  with  black  velvet. 

A  modification  of  the  galvanic  battery  has 
recently  been  tried  by  M.  Onimus,  and  seems  to 
offer  certain  advantages.  It  consists  in  substi- 
tuting parchment  paper  as  a  diaphragm  for  the 
porous  vessel,  and  in  a  simple  arrangement  of 
the  parts.  Parchment  paper  readily  takes  any 
form,  is  of  small  volume,  and  as  a  dialyser  acts 
as  efficiently  as  porous  earth.  A  convenient  sul- 
phate of  copper  pile  may  be  made  by  wrapping  a 
zinc  cylinder  in  the  paper,  winding  copper  wire 
round  the  latter,  and  plunging  the  whole  in  a 
sulphate  of  copper  solution.  For  some  char- 
coal batteries  a  similar  arrangement  may  be 
adopted;  the  charcoal  may  be  enveloped  in 
parchment  paper,  and  this,  either  in  a  cylin- 
der of  xinc,  or  a  thick  tine  wire,  which  serves 
to  keep  the  paper  in  position.  When  such  a 
pile  has  been  moistened  it  will  act  several 
hours  without  the  exciting  liquid;  and  one 
may  make  it  still  more  portable,  and  give  it 
nearly  all  the  advantanges  of  a  dry  pile,  by 
folding  the  paper  in  two,  and  placing  the  exci- 
ting salt  in  the  interior.  With  these  batteries 
there  is  the  advantage  of  obtaining,  with  only 
one  liquid,  the  effects  of  a  battery  with  two 
liquid*. 

Parchment  paper  (it  may  here  be  observed) 
is  prepared  by  passing  paper  made  from  linen 
or  cotton  fibres  through  a  mixture  of  sulphuric 
acid  and  water,  and  then  washing  to  remove 
the  acid.  According  to  Ludicke  (Dingl.  Polyt. 
Jo.)  the  acid  works  a  superficial  transformation 
of  part  of  the  cellulose  into  a  starch-like  sub- 
stance, forming  a  cement  and  firm  union  of 
the  fibres.  There  is  a  surface  diminution  of 
5  to  10  per  cent.  The  increase  in  firmness  is 
between  3  84  and  4-66  fold.  Experiments  with 
parchment  paper,  which  was  kept  some  time 
in  water,  showed,  as  expected,  a  diminution  in 
the  firmness,  the  minimum  being  0  6  that  of 
the  dry  state.  Parchment  paper  has  a  greater 
power  of  absorbing  water  than  raw  paper. 
The  cotton  fibres  are  rendered  by  the  treat- 
ment more  hygroscopic.  Less  ash,  also,  is 
obtained  from  the  parchment  paper,  the  acid 
having  decomposed  the  ash  constituents,  which 
are  afterwards  removed  by  washing. 

At  a  recent  meeting  of  the  Paris  Academy 
M.  Vulpian  was  elected  member  in  the  section 
of  medicine  and  surgery,  in  room  of  the  late 
M.  Andral. 

Different  surfaces  of  the  same  crystal  have  a 
different  solubility.  This  is  one  of  a  number 
of  facts  that  have  an  interesting  bearing  on 
the  mechanical  theory  of  heat,  as  M.  Pfauudle 
has  shown  in  a  Decent  paper  to  the  Vienna 


Academy.  The  growth  of  certain  parts  of  a 
solid  in  a  liquid,  at  the  cost  of  others,  without 
the  liquid  being  supersaturated,  or  the  tea. 
perature  varied,  the  transformation  of  powdered 
iodine  into  large  crystals,  when  surrounded  by 
its  vapours  (at  constant  temperature),  the 
gradual  crystallising  of  solid  amorphous  bodies, 
Ac,  may  all  be  included,  he  says,  in  one 
general  view — that  of  the  struggle  for  existence 
among  molecules.  Darwin's  principle  holdt 
good  in  the  world  of  molecules.  Thoie 
forms  (combinations)  are  preserved  which 
have  the  most  favourable  conditions  of 
existence.  If  the  latter  change,  so  do 
tho  former.  Those  chemical  compound* 
tend  to  be  preserved  which  are  united  by  the 
strongest  affinity.  But  here,  also,  the  right  of 
the  stronger  does  not  always  obtain.  Just  u 
in  the  animal  world  certainforms  are  preserved 
because  they  have  the  power  of  escape  or 
concealment,  so  in  chemical  processes,  spite  of 
stronger  affinities,  those  products  are  often  pre- 
served which,  by  reason  of  their  volatility, 
escape  decomposition,  or  those  which  can  with- 
draw  out  of  the  region  of  colliding  molecule* 
and  entrench  themselves  in  crystals. 

In  his  studies  on  the  water  supply  of  cities, 
M.  Gerardin  reduces  all  such  waters  to  two 
types,  of  which  the  waters  of  the  Vanne  and 
the  Seine,  at  Paris,  are  representatives.  The 
one  is  of  blue  colour,  has  a  certain  brightness, 
and  transmits  the  light  without  reflection.  It 
is  not  soon  altered ;  the  light  matter*  remain 
indefinitely  in  suspension,  because  they  are 
animated  with  a  Brownian  movement.  The 
other  kind  of  water  is  green  and  dull,  not 
transparent  to  light,  but  reflecting  it  like  a 
mirror.  Evaporation  leaves  a  large  residue  of 
unicellular  alg©  (of  which  there  are  few  in  the 
blue  water).  It  is  easily  altered  and  decom- 
posed. The  suspended  matters  soon  sink,  not 
having  a  Brownian  movement.  With  albumi- 
noid matters  it  does  not  give  froth  (as  the  blue 
water  does).  The  blue  water  is  most  valuable 
for  food  purposes,  the  green  ought  to  be  exclu- 
sively applied  to  industrial  uses.  The  author 
does  not  know  any  means  of  transforming  the 
green  water  into  the  blue,  but  the  converse 
change  can  be  effected  in  a  number  of  ways, 
most  readily  by  the  agency  of  organic  matters 
in  decomposition.  The  imprudent  introduction 
of  sewage  water  is  daily  reducing  the  quantity 
of  blue  waters  in  France. 

M.  Mares  has  recently  calculated  the  amount 
of  loss  sustained  by  the  vine-growing  industry 
in  the  south  of  France  since  the  invasion  by 
the  Phylloxera.  He  states  that  250,000  hec- 
tares of  vines  have  already  been  destroyed, 
giving  place  to  other  kinds  of  cultivation.  Thia 
transformation  has  occasioned  a  harvest  loss  of 
more  than  600,000,000f.  There  are  still  in  France 
2,000,000  hectares  that  have  not  been  affected. 
M.  Mares  believes  it  would  be  a  remedy  for 
the  present  evil,  to  replace  the  destroyed  vines 
by  wild  ones,  whose  roots  seem  to  have  been 
hitherto  preserved  from  the  destructive  insect. 
It  would  be  well  to  plant  these  vines  so  that 
the  roots  should  reach  to  the  depth  of  about 
one  metre,  and  to  separate  the  stocks,  utilising 
the  intervals  by  various  herbaceous  or  arbores- 
cent growths. 

The  Bulletin  de  la  8ociit6  d7  EneouragtnaU 
for  May  contains  a  report  by  M.  8alvetat  on 
the  mechanical  manufacture  of  porcelain 
plates  by  the  machine  tools  invented  by  M. 
Faure,  of  Limoges.  These  remarkable  machines, 
which  comprise  three  different  tools  (for 
making  the  crusts,  centreing,  and  moulding 
and  calibrating),  realise  a  diminution  of  the 
cost  of  manufacture,  which  is  also  better  and 
more  rapid  in  production.  With  hand  labour, 
about  100  plates  can  be  made  by  a  workman  in 
one  day.  With  the  machine,  a  workm*f; 
aided  by  two  youths  of  12  or  15,  can  make  4w 
to  450  plates  in  the  day.  The  most  important 
manufactories  in  Limoges  and  the  centre  ot 
France  have  adopted  these  machines. 
description  of  the  machine,  with  plates,  » 
given  in  the  Bulletin.)  This  number  also  con- 
tains an  account  of  a  new  railway  bridge  over 
the  Hollandsch-Diep,  on  the  line  from  *nt^ff 
to  Botterfiam ;  a  note  on  M.  Melsen's 
electrometer ;"  and  a  paper  by  M.  BeU,  "yj| 
the  Coal  and  Iron  Industries  of  the  United 
States." 
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LETTERS  TO  THE  EDITOR. 


[IP*  de  not  hold  oui-mIvm  responsible  for  the  opinion!  <  f 
our  oorrupondmit*.  The  Editor  resptctjully  reauests  that  a-  I 
communication*  should  bt  drawn  up  as  briefly  as  possible.'] 

AH  communication*  should  bt  addressed  to  tht  Editor  of  the 
EsousH  Mjchakic,  31,  Tacistockstreet,  Covent-garden, 
W.C 

All  Cheques  and  Porf-ojfic*  Orders  to  bt  made  payable  to 
J.  Passmobs  Edwards. 

In  order  to  facilitate  reference,  Correspondents,  when 
speaking  of  any  Letter  previously  inserted,  will  oblige  by 
mentioning  the  number  of  the  Letter,  as  xctll  at  the  page  on 
which  it  appears, 

"  I  would  have  everyone  write  what  he  knows,  and  as 
much  aa  he  knows,  but  no  more i;  and  that  not  In  this 
only,  but  in  all  other  subject* :  For  such  a  person  may 
havo  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  or  such  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  clntter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physicks  :  a  vice 
from  whence  great  inconveniences  derive  their  original." 
—Ucm'.aigne's  Essays. 


WHY  BITTER  WORDS  FOR  SMALL 
OFFENCES  f»  —  SEEING  SATELLITES 
OF  URANUS  WITH  4',-INCH  O.G.— 
EP8ILON  LYRiE— FAINT  STARS  BY 
TWILIGHT-" PLUMB-BOB'S"  BATH 
PROBLEM. 

Jr11028.1— May  I  not  now  fairly  retort  on  your 
ued  correspondent,  "  P.  R.  A.  S  ,"  witharcmark 
similar  to  his  about  the  "  storm  in  a  tea-cup  "  (let. 
10921,  p.  250)  '<  What  condescension  on  his  part  to 
notice  the  "  paltriness  "  of  some  South  Kensiug- 
tonian  with  reference  to  Mr.  Cowper  L'anyard  ! 
After  all,  the  letters  to  whose  parade  "  P.  It.  A.  S." 
objects  are  meant  for  little  else  hut  parade,  which 
u  certainly  not  the  case  with  Univer.-ity  degrees 
(other  than  honorary  ones).  So,  too,  the  little  piece 
of  parade  mentioned  in  the  last  paragraph  of  your 
article  on  "  The  Show  "  (p.  212)  was  scarcely  worthy 
of  serious  comment.  Nay,  quite  possibly,  if  the 
''  characteristic  liveliness  "  of  "  the  showman  "  led 
aim  to  put  hia  name  before  thatof  the  representative 
of  British  astronomers  (facile  princeps  among  all 
England's  Astronomers  Royal),  Mr.  Lockyer  may, 
after  all,  have  so  acted  only  from  the  same  feeling 
which  leads  the  zealous  flunkey  to  precede  the  guest 
of  the  evening  in  order  duly  to  announce  his  ap- 
proach—that is,  not  from  mere  flunkeyism  (in  the 
unpleasant  sense),  but  in  the  discharge  of  duty.  I 
am  open  to  correction,  not  having  seen  any  full 
account  of  the  matter. 

It  seems  to  me  that  Mr.  Lassell  very  justly  de- 
scribed the  observation  of  two  of  the  satellites  of 
Uranus  with  a  IJin.  telescope  by  Mr.  Ward,  when 
he  remarked  that  "  it  was  quite  possible,  but 
should  be  attributed  to  the  extraordinary  excellence 
of  Mr.  Ward's  vision."  Mr.  Lassell's  comparison 
of  the  observation  to  naked-eye  observation  of 
Jupiter's  satellites  was  apt;  indeed,  it  may  be 
readily  shown  that,  if  the  two  larger  satellites  of 
Uranus  are  as  large  as  our  own  moon,  it  is  a  more 
remarkable  evidence  of  powerful  eyesight  to  see  one 
of  Jupiter's  satellites  with  the  naked  eye  than  to 
see  Titania  or  Oberon  with  a  44,  in.  objoct-gla«s.  Ono 
may  roughly  take  the  light  from  either  (when  Uranus 
is  situated  as  during  the  late  opposition)  at  about 
the  200th  part  of  the  light  received  from  the  outer- 
most satellite  of  Jupiter,  and  a  4Jin.  object-glass 
increases  the  light  received  from  any  object  more 
than  200  times  (remembering  that  experiments 
••sign  very  little  superiority  to  binocular  over 
monocular  vision).  And  then,  in  tho  case  of  a 
satellite  of  Uranus,  there  is  not  that  strong  light 
which  renders  tho  naked-eye  vision  of  a  satellite  of 
Jupiter  so  difficult.  In  fact,  of  all  known  instances 
of  remarkable  vision,  observations  of  the  satellites 
of  Jupiter  with  the  naked  eye  seem  to  mo  those 
which  might  most  justly  be  rejected  as  incredible, 
were  it  not  for  the  unimpeachablo  testimony  on 
which  they  rest.  As  Mr.  Lassell  remarked,  the 
evidence  ia  indisputable  that  some  people  have  so 
wen  the  satellites  (English  Mechanic,  p.  144). 
Yet  what  amazing  disparities  of  visual  power  are 
thus  indicated  !  Not  one  person  in  a  hundred  can 
attain  the  least  glimpse  of  the  satellites  of  Jupiter 
without  an  illuminating  power  increasing  at  least 
wroefold  the  range  of  the  unaided  eye.  Not, 
indeed,  that  this  snperiority  in  one  respect 
necessarily  implies  absolutely  superior  vision  ; 
for  the  same  eye,  thus  keen  to  detect  minute 
points  of  light,  may  be  inferior  in  other  respects 
fully  as  important.  For  instance,  many  who  far 
surpassed  Mr.  Dawes  in  the  power  of  detecting 
faint  points  of  light  were  quite  unable,  with  the 
telescope*  he  used,  to  perceive  details  of  planetary 
surface  which  to  him  were  perfectly  obvious.  With 
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acnee  obtained  by  Mr.  Neisou,  it  seems  to  me  utterly 
£n,£ely  that  all  or  many  of  the  observations  made 
<>y  Mr.  Ward  were  mere  cues  of  remarkable  coinci- 
««nce  in  the  close  approach  of  fixed  stars  to  the 


positions  and  distances  estimated  in  Mr.  Marth's 
Epltemeris.  If  Mr.  Ward,  instead  of  being— to  use 
the  words  of  so  unquestionable  an  authority  as  Mr. 
Webb — "  an  accurate  and  persevering  observer  of 
considerable  experience,  whose  success  in  the  detec- 
tion of  many  very  minute  comites  vouches  at  once 
for  the  keenness  of  his  vision  and  the  excellence  of 
his  object-glass,"  were  Bimply  unknown  and  inex- 
perienced, the  d  priori  improbability  that  any  per- 
son selected  at  random  would  possess  the  altogether 
exceptional  (but,  as  experience  in  the  case  of  Jupiter 
shows,  the  perfectly  credibM  power  of  vision  neces- 
sary for  the  observation  of  Uranus's  larger  satellites 
with  a  4Jin.  object-glass,  would  even  then  be  more 
than  outweighed  by  the  antecedent  improbability  of 
so  many  coincidences— especially  when,  as  now, 
Uranus  is  crossing  a  region  of  the  heavens  not 
remarkably  rich  in  stars.  But,  under  the  actual 
conditions  (and  of  course  setting  altogether  on  one 
side  the  matter  of  veracity,  which,  in  my  opinion, 
can  never  be  in  question  iu  such  cases),  the  proba- 
bilities are  enormously  in  favour  of  the  belief  that 
Mr.  Ward  has  really  seen  the  satellites  of  Uranus, 
remarkable  though  the  achievement  moat  certainly 
is.  In  passing  let  me  take  this  opportunity  of  men- 
tioning that  I  have  quite  given  up  the  belief  which  I 
once  mistakenly  entertained,  and  expressed  in  my 
books,  that  there  is  any  evidence  of  the  existence  of 
other  Uranian  satellites  than  the  two — Titania  and 
Oberon— discovered  by  Sir  W.  Herschel,  and  the 
two  much  fainter  objects— Ariel  and  Umbriel— dis- 
covered by  Mr.  Lassell. 

Speaking  of  the  detection  of  faint  stars,  some 
observations  were  brought  under  my  notice  during 
my  voyage  home  from  America,  which  I  should  be 
glad  to  submit  to  the  attention  of  telescopists 
anxious  to  test  their  visual  powers.  A  gentleman 
who  formerly  made  much  use  of  an  excellent  re- 
fractor, 5Jin.  in  aperture,  by  Fitz,  of  New  York, 
presented  me  with  a  diagram  of  Epsilon  Lyras, 
showing  more  than  fifty  stars  in  a  roughly  circular 
space,  which  may  be  described  a  having  a  line  from 
««  to  13  for  a  diameter.  Many  of  these  were  seen, 
he  assured  me,  with  a  much  smaller  aperture  (less 
than  3in),  but  always  with  high  power  only ;  and 
he  himself  considered  that  it  would  be  quite  useless 
to  look  for  Bome  of  them,  even  with  a  larger 
aperture  than  6in.,  except  with  a  sky  as  clear  as  he 
had  at  his  observatory  in  the  far  We>t.  He  con- 
sidered also  that  it  required  exceptional  visual 
power  (of  a  particular  kind)  to  see  these  stars,  and 
*1«0  great  patience.  "  Most  of  them  are  quite  in- 
visible," he  said,  "  when  I  first  set  my  eye  to  the 
eyepiece,  but  gradually  as  the  eye  accustoms  itself 
to  the  work,  one  after  another  of  these  now 
familiar  stars  conies  iHto  view."  He  had  been  for 
years  engaged  in  forming  a  map  of  this  region,  a 
copy  of  which,  as  above  mentioned,  I  now  possess. 
I  may  remark  that  I  think  his  memory  must  have 
deceived  him  as  to  the  reduped  aperture,  and  that 
either  it  was  not  reduced  so  much  as  he  thought, 
or  else  that  only  a  few  of  the  stars  were  so  seen. 
(His  present  residence  is  in  Florida,  whore  he  has 
not  as  yet  set  up  his  observatory,  and,  as  I  under- 
stood him,  several  years  have  passed  since  the  obser- 
tions  were  made.  He  is  now  in  England,  and  is, 
indeed,  an  Englishman,  though  since  1821  ho  has 
lived  in  America.) 

Although  I  do  not  in  the  slightest  degree  sympa- 
thise with  the  hope  expressed  by  Mr.  Huggins 
(English  Mechanic,  p.  144)  that  "  Mr.  Ward's 
discovery  may  make  the  possessors  of  small  tele- 
scopes endeavour  to  bring  a  greater  number  of 
objects  within  their  range,"  having  yet  to  learn  in 
what  way  astronomy  is  to  profit  by  such  endeavours, 
I  should  be  glad  to  see  diagrams  made  of  1  Lyrse 
with  telescopes  competent  for  tho  detection  of  stars 
fainter  than  the  so-called  Debilissima. 

I  may  notice,  in  connection  with  the  remarks 
made  by  H  W.  G.  P."  (let.  10959,  p.  278),  that  not 
only  are  many  faint  telescopic  stars  best  seen  in 
twilight,  but  such  stars  as  Mizar  and  others, 
close  by  bright  ones,  are  better  Been  in  twilight  than 
on  a  perfectly  dark  sky.  I  had  always  supposed  that 
M  izar  must  have  increased  in  brightness  since  the 
time  when  the  Arabians  regarded  it  as  a  test  of 
vision,  since  in  England  it  is  very  easily  seen,  not 
only  in  strong  twilight,  but  in  the  full  glare  of  a 
city's  light.  In  America,  however,  I  found  it  difficult 
to  see  Mizar  on  dark  clear  nights,  and  I  should  have 
supposed  my  vision  was  failing,  but  that  on  moon- 
lit nights,  and  in  slight  haze,  I  found  the  small 
star  was  as  distinct  as  ever. 

I  had  not  looked  at  "  Plumb-Bob's  "  question, 
referred  to  in  hia  letter  (11020,  p.  309).  Like 
F.  R.  A.  S.,"  I  eschew  problems.  But  "  Bin- 
Audak's"  solution  (as  it  now  appears  relating  to 
a  different  matter)  attracted  my  attention  because  of 
the  neatness  of  the  result.  It  seemed  singular 
that  a  solid,  like  a  cylindric  ungula,  should  have  a 
volume  independent  of  »,  and  I  was  led  to  believe 
there  must  be  some  simple  geometrical  solution. 
Chancing  to  think  over  the  matter  while  I  was 
taking  a  walk  round  Springfield  with  the  gentleman 
who  arranged  my  lectures  there,  the  solution  given 
at  p.  224  occurred  to  me  as  rather  pretty.  Referring 
to  the  English  Mechanic  for  March  17, 1  find  the 
original  question  altogether  different  in  character. 


It  does  not  seem  to  have  any  features  of  special 
interest,  and  I  have  no  leisure  for  mere  problem- 
solving  ;  but  having  touched  the  matter  I  will  run 
through  the  steps  of  the  solution,  not,  however, 
undertaking  to  get  out  the  exact  result,  and  caring 
rather  to  deal  with  such  useful  mathematical  rela- 
tions as  may  be  involved  than  to  work  out  a  result 
of  no  practical  value.  For 
this  reason  I  propose  to  deal 
with  the  general  problem 
instead  of  the  particular  case 
presented  by  "  Plumb-Bob." 
Let  E  A  G  be  an  axial  section 
of  a  right  cone,  whose  semi- 
vertical  angle  E  A  F  = 
FAG  =  « ;  let  E  K  be  an 
elliptical  section ;  E  O  = 
O  K  =  a  =  semi-major  axis. 
Let/LHKE  =  KEG  =  »; 
and  put  A  K  =  c.  Then 
what  we  want  is  tn  find  an 
expression  for  the  volume  of 
10  K  G,  which  involves  deter- 
mining the  volume  of  the 
oblique  cone  A  E  K.  It  is 
easily  seen  (the  proof  is,  I 
think,  generally  given  in 
books  on  analytical  conies) 
that  the  equation  to  the  section  E  K  referred  to 
E  K  as  axis  of  x  and  a  tangent  at  K  as  axis  of  y,  is 

yJcos.5o  +  x"  (cos.11*  —  cos."  *)  =  c  x  sin.  2«  cos. 
(.  _  6), 

and  from  this  the  values  of  the  semi-axes  (a  and  b) 
of  the  ellipse  E  K  can  be  at  once  determined.  But 
we  may  also  obtain  them  thus — 

E  K  =  H  K      C09-a  *  ;  that  is, 
COS.  («  -r  *) 

OK  =  a-5!iMCM'  ?. 

cos.  («  +  0) 

Again  draw  L  O  M  parallel  to  EG;  then 
i:  =  LO.OM  = 


H^K 
2 


=  c  sin.  «  .  A  E  sin.  •  =  c:sin.!» 


Therefore  b  =  r  sin. 


And  vol.  of  cone  A  E  K  = 


EG 
2 

sin,.  ARE 
'  sin.  A  E  K' 
/cos.  («  —  «) 

»  tn 


COS.  [a  + 

^  .  c  sin.  A  K  E 


*  abc  ,  a. 
— -  cos.  («  -  e) 

=  J  •<?  sin.*  -cos.  ,rcos.  («  ~  "hi 
Lcos.  (•  +  0)J 
Now,  to  apply  this  result  to  "  Plumb-Bob's  "  prob- 
lem, notice  that  in  it  we  have  a  right  frustum  as 
B  D  G  E,  and  tho  plane  E  K  so  takoo  that  the 
volume  K  E  G  is  half  the  volume  of  the  frustum 
flC  manifestly  falling  between  D  and  G),  the  length 
C  D  being  9in.,  C  F  12in.,  and  F  G  12in.,  whence 

readily  A  F  =  48in. ;  and  therefore  sin.  ■  =  _±_ 
cos.  .  =    f  ,  and  ^17' 


AE  =  c 


cos.  ■  —  0 


COS.  st  + 

Therefore,  vol.  A  E  K 
4 


=  12^17 


HP- 


=  »    4  x  L*>  P— 
3  Lc0g, 


(1) 


.  48  x  144(2) 


But  by  the  conditions  of  the  problem, 
Vol.  A  E  K  =  vol.  ABD  +  J  (frustum  B  D  E  G) 

H    -  *)— 
So  that  equating  (1)  and  (2)  we  get 
rcos.  («+~g7-ij  _  91 
Lcos.  («-»)  J  128 


Or,  putting  tan.  0  =  x,  we  have  for  determining  x 
the  cubio  equation — 

C4^*\3  8281 
V4  +  x>  ~ 


Or 


64  +  12  3-2 


1G384 
24065 
8103 


48*  +  x3 

A  cubic,  whose  solution  gives  x  =  '453  approxi- 
mately, or  0  =  24°  22'. 

The  most  interesting  point  resulting  from  the 
above  investigation  seems  to  me  to  be  this,  that  the 
volume  of  oblique  cone  A  E  K  is  a  mean  proportional 
between  the  volume  of  the  cones  AEG  and  A  H  K. 
For 

Cone  AHK  =  J  c1  siu.1  •  cos.  *. 
Cone  AEK  =  ^c3  sin.*  « 
Cone  A  E  G  = 


cos.  -  [c0±  U-=J!hl 
Lcos.  («  +  »)J 

*c>sin.*-cos..rc2!4!L^)-13 

a  Uos.  (« +  «)J 
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SPBCTTLATIVB  PHYSICS  AND 
HEGBLIANI8M. 

[11029.J— Judging  solely  from  the  specimens  of 
Hegelian  ism  recently  furnished,  I  so  far  agree  with 
"  J.  D."  flet.  10887)  as  to  think  that  the  Hegelian 
method  of  inquiry  is  not  one  we  can  follow  with  any 
reasonable  prospect  of  success  :  indeed,  and  keeping 
thesamesamplesinTiew,  I  may  goao  far  as  to  say  that, 
in  my  opinion,  the  great  Hegel  himself  most  have  been 
a  profoundly  funny  man,  who  bestowed  his  profun- 
dities oa  his  disciples,  and  bis  philosophical  oddities 
on  bis  critics.  Bat  in  reprobating  the  subjective 
method  of  contemplating  phenomena,  as  dis- 
tinguished from  the  objective,  "  J.  D."  neglects  to 
point  out  to  his  readers  the  existence  of  any  inter- 
mediate course,  and  thus  leaves  them  to  infer  that 
the  method  he  approves  is  exclusively  right,  and  the 
contrary  method  altogether  wrong. 

My  opinion  of  the  nature  and  value  of  metaphy- 
sical teaching  has  already  been  given,  and  here  I 
would  add  that,  from  the  little  I  know  of  the  matter, 
the  part  played  by  the  metaphysician  in  our  intel- 
lectual system  is  exactly  that  which  is  played  by 
the  comet  in  our  solar  system.  Emerging  solitarily 
from  the  illimitable  realms  of  speculation,  the  great 
philosopher  rapidly  acquires  a  thin  insubstantial 
splendour,  which  he  diffuses  weakly  amongst  the 
more  sober  realities  of  our  every  day  system,  pre- 
senting indeed  to  the  uninformed  the  appearance  of 
much  solidity  and  magnitude,  but  to  thn  practised 
beholder  nothing  which  admits  of  exact  measure- 
ment, nothing  but  a  vacuous  transparency  which 
neither  conceals  nor  concerns  the  far-off  facts  lying 
beyond.  The  brilliancy  of  bis  career  attracts  general 
observation,  whilst  its  extreme  ecoentricity  fre- 
quently threatens  much,  but  invariably  disturbs 
nothing.  He  exercises  human  thought,  but  adds 
little  or  nothing  to  the  sura  of  human  knowledge, 


that  it  is  the  nerve  and  muscle  which  enable  us  to 
separate  and  -connect  strength  and  weakness,  and 
the  heavy  and  light ;  that  it  is  our  intelligence 
which  separates  and  connects  good  and  evil,  truth 
and  error,  and  right  and  wrong;  that  it  is  onr  feeling 
or  emotion  which  separates  and  connects  heat  and 
cold,  hope  and  despondency,  love  and  hatred,  beauty 
and  deformity,  and  mirth  and  sadness.  But  we  can 
very  conveniently  sum  up  the  ear,  the  eye,  the  mu«cle, 
and  nerve,  the  intellect  and  feeling  in  the  single 
term,  man,  and  affirm  that  it  is  he  who  effects  all 
these  and  such  like  conjunctions  and  disjunctions  ; 
and,  varying  indeed  the  form  of  expression,  we  do 
but  restate  the  same  general  fact  when  we  assert 
that  man  lives  in  a  universe  of  his  own  creation, 
and  that  all  his  physical  system  takes  up,  disin- 
tegrates, and  assimilates  those  materials  which  are 
external  to  itself,  and  transforms  them  into  human 
flesh  and  blood.  So  also,  and  in  prolongation  of 
one  and  the  same  straight  line,  his  mental  system 
takes  up  the  nameless  and  formless  possibilities 
with  which  it  comes  in  contact,  and  by  the  twofold 
process  of  resolution  and  composition  transforms 
them  into  that  which  (whatever  be  the  name  affixed) 
is  as  truly  part  of  ourselves  as  the  blood  which 
courses  through  us.  This  being  so,  we  can  assure 
ourselves  that  a  man,  by  "taking  thought,"  can 
no  more  step  beyond  the  limits  of  the  universe  he 
has  thus  created  than  he  can  jump  out  of  his  own 
skin ;  not  but  that  (be  it  added  parenthetically) 
this  feat  is  often  attempted,  but  with  what  re- 
sult is  testified  by  the  recent  controversy  on  the 
"  Infinity  of  Space."  To  consider  another  instance : 
Our  notion  cf  velocity  evidently  originates  in  our 
experience  of  different  rates  of  motion  ;  and  we 
say  of  a  body,  A,  that  it  possesses  a  high  velocity 
simply  because  we  view  its  rate  of  motion  in  con- 
nection with  the  slower  rate  of  another  body,  B  ; 


andasTwitYrapidlydimin'i  .a    tha    mind    takes  _  its  stand-point 


from  the  sight,  bo  a  grand  note  of  interrogation 

Kises  away  beyond  the  limits  of  human  interest, 
ring  peradventure  nothing  more  behind  than  a 
vague  impression  that,  after  all,  there  may  be  more 
things  in  heaven  and  earth  than  are  dreamt  of  in  our 
philosophies. 

But  although,  to  put  the  matter  more  curtly,  I 
believe  that  the  metaphysician,  as  such,  muddles 
everything  with  which  be  meddles,  it  in  no  wise 
follows  that  those  who  follow  the  method  diametri- 
cally opposite  are,  of  necessity,  on  exactly  the  right 
track.  Indeed,  bearing  in  mind  that  the  great  law 
of  reaction  dominates  mind  as  well  as  matter,  we 
may  reasonably  expect  to  find  that  the  strictly 
scientific  or  objective  method  errs  by  going  too  far 
in  the  opposite  extreme.  The  whole  subject,  how- 
over,  is  much  too  vast  to  be  opened  up,  much  less  to 
be  discussed  in  this  letter,  but  as  having  a  direct 
bearing  npon  it,  and  partly  also  with  a  view  of 
-  showing  that  there  is  much  to  discover  in  directions 
lying  beyond  the  range  both  of  telescope  and  micro- 
scope, and  much  to  be  learned  where  our  most 
refined  apparatus  is  powerless  to  teach,  I  will  direct 
attention  to  a  fact,  the  interminable  repetition  of 
which  is  not  without  significance. 

This  fact,  stated  in  general  terms,  is  simply  this  : 
Nothing  lying  within  onr  knowledge  and  experience 
is  self-existent,  but  everything  exists  in  virtue 
of  its  relation  to  something  else.  Thus,  and  con- 
fining ourselves  to  the  homeliest  instances,  the 
notion  of  parent  is  indissolubly  bound  up  with  that 
of  child;  to  extinguish  poverty  is  to  annihilate 
wealth  ;  where  there  is  no  experience  of  cold  there 
can  be  no  knowledge  or  feeling  of  heat ;  like  the  east 
and  west,  the  present  and  the  future,  although  point- 
ing to  indefinite  .distances  in  opposite  directions, 
necessarily  touch  each  other  at  the  neutral  point 
occupied  by  the  observer,  and  to  ignore  one  is  to 
destroy  both.  We  cannot  dissociate  motion  and 
rest,  youth  aad  age,  light  and  darkness,  life  and 
death,  growth  and  decay,  truth  and  error,  the  nega- 
tive and  the  positive,  the  great  and  the  little,  the 
few  and  the  many.  Ac  ,  Ac.  Instances  such  as 
these,  extending  themselves  in  an  endless  vista 
before  the  mind  s  eye,  give  both  point  and  force  to 
the  dictum,  "a  duality  bisects  nature." 

Let  us  carefully  consider  one  such  binary  com- 
pound— say,  for  instance,  the  quantitative  condition 
denoted  by  the  terms  more  and  less — and  we  may 
readily  convince  ourselves  that  the  existence  of 
these  two  opposite  terms,  and  the  ideas  they  involve, 
necessarily  imply  a  preoedent  experience  of  the  two 
contrasted  impressions  thus  named.  To  deny  this, 
and  to  assert  that,  failing  as  children  to  perceive 
the  difference  and  the  connection  existing  between 
the  few  and  the  many,  the  great  and  the  little,  we, 
aa  men,  could  nevertheless  have  cognizance  of  such 
things  aa  number  and  quantity,  is  to  set  aside  the 
simple  facta  of  the  case,  and,  by  drawing  conclusions 
from  other  and  incognoscible  sources,  to  place  the 
whole  subject  of  inquiry  beyond  our  reach.  Now, 
if  we  ask  ourselves  what  is  that  which  thus  joins 
and  disjoins,  which  differentiates  and  assimilates, 
which  thus  everywhere  divides  without  severance, 
and  unites  without  extinguishing  the  duality,  the 
obvious  answer  is,  that  it  is  the  ear  which  separates 
and  connects  silence  with  sound,  and  the  note  which 
is  acute,  and  that  which  is  grave ;  that  it  is  the  eye 
which  separates  and  connect*  light  and  darkness ; 


between  A  and  another  body,  C,  whose  rate  of 
motion  is  vastly  greater,  the  condition  of  high 
velocity  we  previously  ascribed  to  A  now  disappears 
and  gives  place  to  the  opposite  condition.  Hence 
we  see  that  these  two  opposite  terms  and  properties 
are  aa  much  dependent  the  one  on  the  other  as  the 
husband  and  wife,  and  that  in  fact  they  constitute 
the  two  indispensable  co-factors  by  means  of  which 
the  mind  constructs  the  property  of  velocity.  This,  of 
course,  is  very  elementary,  but  that  is  the  very  reason 
why  it  merits  the  greater  consideration ;  for  the  most 
elementary  fact  is  that  which  is  most  typical,  and 
which  presents  us  with  materials  for  themostextended 
generalisation — thus  becoming  a  text  by  the  applica- 
tion of  which  we  can  explain  and  correlate  the 
obscurer  passages  in  Nature's  volume.    Not  that  we 
can  readily  accept  many  of  the  inferences  imme- 
diately flowing  from  these  elementary  facts,  if  they 
be  pressed  too  suddenly  upon  us.    The  astronomer 
gazing  far  away,  as  he  thinks,  into  the  starry  uni- 
verse, naturally  imagines  that   the  immensities 
which  he  contemplates,  the  distances  which  he 
measures,  the  phenomena  which  he  describes,  the 
motions  which  he  calculates,  and  the  beauty  and 
order  which  he  admires,  have,  each  and  all  of  them, 
their  existences  independently  of  his  own,  ahd, 
unless  he  has  subjected  the  miniature  universe 
within  him  to  a  rigorous  retrospection,  he  will 
laugh  to  scorn  any  unaccredited  authority  who  ven- 
tures to  toll  him  that  such  is  not  the  case,  that  all 
those  things  which  he  observes  and  describes  have 
no  existence  separable  from  his  own,  that  while  he 
thinks  himself  to  be  looking  at  the  distant  star,  the 
star,  with  its  far-reaching  eye,  is  looking  down 
through  the  telescope  at  him  ;  that,  instead  of  pro- 
jecting his  thought  and  vision  to  distances  extend- 
ing immeasurably  beyond  the  solar  system,  there  is, 
in  reality,  no  projection  at  all,  but,  with  a  speed  out- 
stripping the  imagination  of  archangels,  the  star- 
beam  descends  upon  him,  and  by  actual  contact 
with  the  human  eye  becomes  itself  human,  and  is 
thus  transformed  into  those  materials  out  of  which, 
with  others  similarly  derived,  he  builds  up  hia 
system  of  the  universe.    To  many  all  this  will  ap- 
pear very  absurd  and  paradoxical,  but,  after  all,  it 
amounts  to  no  more  than  this  :  we  cannot  live,  we 
cannot  feel,  we  cannot  think  outside  of  ourselves  ; 
and  to  this  truism  I  have  done  no  more  than  tack  on 
the  inevitable  inference.    Whatever  exists  outside  of 
ourselves  is  absolutely  inaccessible  to  us ;  the  glory 
of  the  heavens  has  no  splendour  exoept  in  the  eye 
of  the  observer ;  where  there  ia  no  attuned  ear  to 
listen,  the  music  of  the  spheres  not  only  ceases,  but 
loses  even  its  proverbial  solemnity  ;  the  "  infinities  " 
of  space  and  time  owe  their  existence  to  such 
commonplace  and  finite  things  as  the  foot-rule  and 
the  hour-glass ;  tha  whole  intellectual  system  in- 
cludes those  things  only  which,  by  actual  contact 
with  humanity,  have  themselves  become  in  a  degree 
human,  acd,  for  all  that  lies  beyond,  the  thought 
cannot  so  much  aa  touch  it,  nor  can  the  tongue 
name  it.    In  fine,  and  to  put  the  whole  matter  into 
homely  phrase,  every  man's  hat  covers  his  own  uni- 
verse, whether  it  be  that  of  a  Proctor  or  that  of  an 
illiterate  savage.  Aletbeua. 

111030.}— I  cannot  refrain  from  submitting  the 
following  argument  in  answer  to  part  of  "  Dr. 
H.  M.  M.'s"  letter  (10926). 


If  the  result  of  Newton's  Prop.  XI. ,  Seotion  m.,  be 
true,  either  the  sun's  law  of  force  is  the  same,  and 
(at  equal  distances}  its  intensity  the  same  along 
every  radius  of  the  earth's  orbit,  or  else  the  earth 
does  not  describe  an  ellipse  with  sun  in  focus.  Bat 
(neglecting  planetary  perturbations)  the  earth  does 
describe  such  an  ellipse ;  therefore  the  light  or  beat 
repulsion,  if  auch  there  be,  must  necessarily  be  uni- 
form in  its  action  on  the  earth  at  all  times,  and  will, 
thorefore,  not  account  for  the  eccentricity  of  tbs 
orbit.  The  latter  ia  easily  accounted  for  if  the 
following  question  ba  answered  : — What  originated 
the  earth's  motion  ?  I  presume  "  Dr.  H.  M.  M." 
can,  without  hesitation,  answer  auch  a  simple  ques- 
tion as  that.    P-  B.  A. 

ESTHETICS. 
[11031.]— In  letter  10927,  page  221,  "Sigma" 
says  he  cannot  get,  as  he  requested,  "  a  reason  for 
the  esthetic  faith  or  dogma  that,  making  a  surface 
appear  like  some  other  material,  is  a  crime  against 
true  art."  I  should  say  it  would  not  be  easy  to  give 
auch  a  reason,  because  it  is  not  easy  to  know  what 
such  a  dogma  means.  Worded  aa  he  words  it,  it  would 
make  a  criminal  of  the  first  artist  of  the  day  (who- 
ever he  may  be),  because  he  presumed  to  make  the 
surface  of  bis  canvas  appear  of  any  other  material 
-to  wit : 

A  beauty's  cheek  or  melting  eye, 
A  fir  or  pine  tree  waving  high. 
It  ia  not  difficult  for  the  cultivated  mind  to  know 
an  artistic  production  when  it  sees  it.  It  ia  not  so 
easy  to  form  a  rule,  whereby  the  world  at  large  may 
pronounce  a  decision  on  all  objects  judged  by  it.  As 
it  ia  a  matter  of  individual  taste,  we  cannot  apprr 
the  term  "cant"  to  ideas  that  may  be  truly  and 
sincerely  what  the  individual  believes  most  beautiful, 
being  most  beautiful  to  his  "  mind's  eye."  At  the 
same  time  we  may  justly  condemn  ideas  of  beauty  tf 
we  know  them  to  be  held  as  such,  neither  by  a  culti- 
vated majority  or  ourselves ;  but,  as  before  men- 
tioned, being  a  matter  for  individual  taste,  I  do  not 
feel  that  we  have  the  right  to  force  them  on  others 
save  as  an  attempt  at  instruction. 

In  this  way  I  may  say  what  I  think,  and  will  be 
glad  to  hear  "  Sigma  "  in  reply. 

First  of  all  a  good  moulding  ia,  to  my  mind,  an 
artistic  decoration.  The  mouldings  objected  to  are 
mouldings  made  of  every  conceivable  curve  arranged 
anyhow. 

Wall  papers,  I  believe,  should  be  such  that  a  har- 
mony of  colour  rather  than  figure  should  rest  the 
eye,  and  if  pictures  are  used,  the  softer  the  colour 
the  better.  I  do  not  agree  with  "Sigma"  that 
climbing  plants  or  flowers  are  allowable  or  natural: 
it  ia  incongruous  toaee  on  every  Btick  a  reproduction 
of  the  bunch  of  flowers  below,  and  perhaps  the 
flower-pot  too.  Ji  they  are  not  perfect  pictures  in 
themselves,  the  eye  is  offended  doubly.  A  very 
beautiful  effect  is  produced  by  the  whole  wall  being 
painted  one  colour,  relieved  a  little  at  the  comics 
and  bottom  panel.  Bather  than  occupy  space,  I 
will  wait  for  a  reply  before  saying  more. 

Deeds  Bhaw. 


PATENTS. 
[11032.}— A  great  part  of  the  very  general  hos- 
tility to  patents,  or  rather  to  patentees,  arises  from 
the  common  belief  that  they  take  unfair  advanttgs 
of  their  legal  monopoly  to  extort  excessive  charges. 
I  do  not  believe  there  is  any  general  objection  to 
inventors  being  handsomely  remunerated  for  their 
ingenuity  and  enterprise,  but  it  is  rather  trying  to 
be  compelled  to  pay  four,  five,  or  six  times  as  much 
to  one  man  as  another  would  gladly  accept  far  tne 
same  article,  only  because  one  has  received  the  sole 
right  to  use  an  invention,  which  is  often,  if  not 
generally,  so  evident  that  it  would  almost  certainly 
have  occurred  to  any  one  who  felt  the  want  ol  rt» 
aa  ia  often  shown  by  the  fact  that  several,  some- 
times many,  persons  do,  quite  independently  of**™ 
other,  contrive  the  very  same  thing.  For  this  in- 
justice there  seems  to  be  no  remedy.  It  must  appa- 
rently be  assumed  that  the  one  who  first  claims  to 
be  the  inventor  has  the  right  to  its  advantages, bat 
the  strong  presumption  that  he  has  only  by  a  sortoi 
accident  anticipated  others,  who  without  his  am 
would  have  made  the  same  invention,  and  may.  m 
fact,  have  done,  is  a  fair  reason  against  granting 
an  unlimited  power  to  any  patentee  to  charge^ fori 
whatever  he  pleases,  however  disproportioned  wa» 
may  be  to  the  ingenuity  and  labour  he  has  exerw»i 
or  the  outlay  he  has  incurred.  _ 
It  ia  a  aubject  of  general  remark  that  P"60*"* 
generally  place  such  an  extravagant  estimate  opo 
the  value  of  their  monopoly  that  they  charge  sucn  ■ 
price  for  it  as  effectually  prevents  its  coming  ">w 
profitable  operation  untU  the  patent  has  expirea,  " 
nearly  so.  They  commonly  reverse  the  usual  co 
mercial  maxim  of  "  small  profits  and  qiuc*  _ 
turns,"  by  aiming  at  large  profits  with  *«7'" 
returns,  with  a  not  unusual  result  of  gettBW  ■» 
returns  at  all— for  it  is  said,  I  believe  truly,  tw  » 
the  vast  majority  of  instances  patents  are  a  io*»  ^ 
their  possessors  and  a  nuisance  to  overy  one  w  *e'j^ 
course  there  are  very  many  exceptions  to  Uu»  w**v 
universal  rule,  but  the  exceptions  would  be  rar  m 
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numerous  if  patentees  had  not  the  power  of  extort- 
ing prices  for  their  inventions  out  of  ail  fair  pro- 
portion to  their  cost.  If,  for  example,  they  were 
compelled  to  sell  the  articles  produced  for,  say,  50 
or  100  per  oeut.  advance  upon  their  cost,  or  to 
allow  others  to  make  and  sell  them  upon  pajment 
to  the  patentee  of  a  certain  proportion  of  the  selling 
price,  such  an  arrangement,  while  limiting  the 
excessive  payment  which  a  few  lucky  patentees  are 
enabled  to  extort  from  their  monopoly,  would 
gwatly  increase  the  payments  which  patentees,  as  a 
da**,  would  receive,  by  compelling  them  to  do  what 
would  be  beat  both  for  themselves  and  the  public, 
teak  their  profits  in  a  large  business  of  reasonable 
profit,  instead  of  a  very  limited  business  with  extra- 
vagant rate  of  profit,  which  experience  shows  to  be 
very  rarely  (successful. 

If  this  plan  were  adopted  there  would  bo  no  strong 
objection  to  a  prolongation  of  the  term  of  patents 
proved  to  be  useful,  but  not  yet  fairly  remunera- 
tive, while  then;  is  very  strong  objection  to  any  pro- 
longation of  one  which,  because  of  excess!  vaoharges, 
has  not  been  remunerative  to  its  possessor,  but  has 
been  an  impediment  to  every  other  improver  in  the 
time  line,  as  is  so  commonly  the  ca-e.  It  would 
sot  be  either  just  or  expedient  to  fix  the  same  rate 
of  patentees'  profits  for  every  sort  of  patent ;  for 
some  it  should  be  higher  than  for  others,  but  for 
Done  should  it  be  unlimited,  either  in  amount  or 
duration.  The  object  is  to  offer  such  probability  of 
reward  as  will  be  enough,  and  not  very  much  more 
than  enough,  to  fairly  r.pay  the  patentee  of  a 
useful  invention  for  his  ingenuity,  labour,  and  cost, 
and  to  induce  him  to  publish  his  invention,  instead 
of  trying  to  work  it  for  his  own  exclusive  benefit, 
which  he  has  a  right  to  do  if  he  can.  As,  however, 
successful  concealment  is  difficult  aud  doubtful,  it  is 
better  both  for  him  and  for  us  to  give  him  a  limited 
protection  of  his  invention  by  law,  rather  than 
tempt  him  to  try  to  seoure  it  entirely  by  conceal- 
ment. I  do  not  think  many  wifh  to  drive  a  hard 
bargain  with  inventors,  many  of  whom  are  great 
public  benefactors,  but  there  i«  a  limit  to  what  can 
be  fairly  yielded  to  them,  and  if  it  be  true,  as  is 
stated,  that  some  patented  articles  are  charged  six 
or  seven  times  as  much  as  if  not  patented,  they 
would  be  produced,  for  the  fair  limit  is  exceeded,  and 
a  very  strong  inducement  offered  to  infringement; 
and  there  are  but  few  patents  free  from  a  flaw,  of 
,  which  suoh  greedy  patentees  will,  I  hope,  soon  be 
convinced.  Philo. 

18  THE  ATMOSPHERE  UNLIMITED  P 

J11033.}-If  nobody  will  reply  to  the  letter  of  Mr. 
W.  Mattieu-  Williams  (No.  10924)  on  this  subject, I  will 
endeavour  to  do  so,  although  obliged  to  confess  that 
I  have  not  read  his  book,  and  consequently,  that  my 
education  has  been  miserably  neglected.  Some  two 
years  ago,  however,  I  did  read  about  half  a  dozen 
pages  of  it,  and  from  that  slight  acquaintance  came 
to  the  rash  conclusion  that  Mr.  Williams  would 
sooner  or  later  change  his  mind,  and  write  another 
book.  It  seems,  however,  from  the  tone  of  his 
letter,  that  I  was  lamentably  mistaken— that  up  to 
the  present  at  all  events  there  are  no  sign  s  of  a  pos- 
sible change  in  bis  opinion.  This  opinion  is  simply 
that  there  is  no  bounding  surface  to  our  terrestrial 
atmosphere,  but  that  it  fills  all  space,  and  that  he 
has  in  his  book  proved  this  to  a  demonstration. 

Now  I  cannot  refer  to  his  book,  but  there  is  no 
need  of  it :  hi?  letter  is  quite  sufficient  to  show  that 
Mr.  Williams  is  in  the  habit  of  jumping  at  conclu- 
sions which  are  not  warranted,  because  they  are 
founded  on  insufficient  data.  His  argument  in  this 
letter  is  bated  ou  the  Boy  lean  law  that  the  pressure 
and  volume  of  gases  have  a  constant  inverse  ratio  to 
each  other,  ana  that  this  law  holds  good  not  only  at 
our  ordinary  barometric  pressures,  but  in  the  com- 
parative vacuum  of  a  Sprcngel  air-pump,  and  that  of 
universal  space.  He  begins  with  the  example  of  a 
cubic  iocb  of  air  pressing  on  each  side  of  its  con- 
taining cube  with  a  pressure  of  15ft.,  and  shows 
that  if  the  air  is  expanded  into  double  the  space 
(cubieally),  the  pressure  on  each  square  inch  would 
he  reduced  to  one-half,  but  the  total  pressure  would 
he  the  same  as  before.  He  then  pursues  this  law  to 
what  he  thinks  to  be  its  natural  conclusion— vis., 
that  there  is  no  limit  to  it,  and  forcibly  induces  us 
to  believe  that,  therefore,  it  is  impossible  there 
«anbe  any  limit  to  the  atmosphere. 

This  would  be  all  rery  well  if  the  law  of  Boyle 
furnished  all  the  data  required  for  solving  this 
problem  ;  but,  unfortunately  for  Mr.  Williams,  it 
°°«  ft.  There  is  at  least  one  other  factor  which 
M»cts  the  solution. 

Let  Mr.  Williams  note  that  the  pressure  on  every 
"we  executed  by  his  cubic  inch  of  air  is  not  inde- 
pendent of  temperature,  either  in  its  condensed  or 
^ expanded  state.  Let  the  cube  and  its  contents  be 
■****d  ever  so  little,  the  pressure  will  be  increased, 
let  it  be  cooled  ever  so  little,  the  pressure  will 
be  diminished.  It  should  be  observed  that  physicists 
*w  conceive  this  pressure  a*  being  not  of  a  static 
character,  but  as  being  due  to  gaseous  impact 
fwohing  frotn  interuiolccular  motion.  Whether  the 
J*  '*  i«»>pri»oned,  or  whet'*er  it  be  allowed  freely  to 
ttP«*d,  this  inter  molecular  motion  is  simply  an  ex- 
pmB0°  •<  its  total  heat,  which  again  ia  dependent 


upon  its  sensible  temperature.  Can  Mr.  Williams 
inform  us  what  the  temperature  of  interplanetary 
space  is  P  How  near  does  it  approach  to  the  theore- 
tical seroP  Is  there  no  point  where  the  atomic 
forces  come  to  be  balanced  by  gravitation  P  Can  he 
even  assert  that  there  is  no  point  where  the  mole- 
cular motion  ceases  it  altogether  ?  I  know  that 
these  questions  in  the  present  state  of  onr  knowledge 
cannot  be  answered.  Nevertheless  we  may  well 
believe  that  modern  physical  research  will,  before 
long,  answer  them  ;  but  until  then  the  author  of  the 
"  Fuel  of  the  Sun  "  must  not  speak  too  confidently 
of  the  faith  that  is  in  him. 

It  might  possibly  be  urged  that,  although  at  a 
certain  height  above  the  earth,  gravitation  may  pre- 
ponderate over  molecular  motion,  and  consequently 
the  atmosphere  will  there  have  a  limit,  still  this  can 
only  be  the  case  in  one  hemisphere  at  a  time,  since 
the  atmosphere  of  the  other  half  is  exposed  to  the 
fierce  rays  of  the  sun.  It  is  well  known,  however, 
that  the  absorption  of  radiated  beat  by  gases  which 
are  in  a  state  of  dissociation,  like  those  of  our  atmo- 
sphere, is  exceedingly  small,  while  the  probability  is 
that  if  free  from  aqueous  vapour,  it  would  be  nil. 
Even  on  Teneriffe.  uot  more  than  12,000ft.  above 
the  sea  level,  Piasri  Smith  succeeded  in  boiliup  an 
egg  in  the  direct  rays  of  the  sun,  while  the  aerial 
absorption  was  so  small  that  snow  would  not  melt 
in  the  shadow  of  the  lava  ere  vices. 

It  would  ill  become  one  whose  education  has  not 
been  finished  up  to  Mr.  W.  Mattieu- Williams's 
standard  to  dogmatise  too  much,  but  I  must  be 
allowed  to  say  that,  in  spite  of  the  support  of  such 
eminent  men  as  Grove,  I  never  could  believe  in  the 
hypothesis  in  spite  of  its  being  supported  by  such 
eminent  men  as  Sir  W.  B.  Grove,  that  universal 
space  is  filled  with  diluted  oxygen  and  nitrogen  just 
because  we  happen  to  breathe  those  ga*es  ourselves, 
any  more  thau  I  can  believe  that  it  is  filled  with 
hydrogen  and  the  unknown  element  which  consti- 
tutes the  envelope  of  the  sun,  or  that  it  is  filled  with 
hydro-carbons,  because  these  are  known  to  exist  in 
certain  uebulm." 

I  promise  to  endeavour  to  amend  my  benighted 
ignorance  by  reading  Mr.  Williams's  book,  but  can- 
not promise  to  be  converted.  ' 

Before  leaving  the  subject  I  would  refer  once 
more  to  the  extraordinary  property  of  elementary 
gases,  that  they  allow  almost  all  the  rays  of  heat  to 
pass  through  them  without  appropriation.  As  the 
varying  temperature  of  the  atmosphere  is  due,  almost 
entirely,  to  the  presence  of  aqueous  vapour,  and 
inasmuch  as  there  may  be  still  traces  of  aqueous 
vapour  in  its  upper  regions,  it  is  probable  that,  even 
there,  some  degree  of  absorption,  and  therefore,  of 
expansion,  may  take  place.  In  this  case  an  aerial 
tide  would  follow  the  sun,  not  due  to  gravitation , 
but  due  to  heat  radiation.  Is  it  possible  that  we 
have  here  the  cause  of  the  zodiacal  light  P  I  am  not 
aware  whether  this  suggestion  has  ever  been  made 
before,  and  am  certainly  not  at  present  prepared  to 
maintain  its  truth.  I  leave  it  to  those  who  know 
more  about  the  subject  than  myself. 

Middlesbrough,  May  29th,  1876.  B.  H. 


WAVE  MOTION. 

[11034.]— Could  "  Beacon  Lough  "  kindly  help  me 
to  some  fair  comprehension  of  the  following  scholastic 
puzzle?  In  the  abstract  of  Mayer's  research  before 
the  American  Academy  of  Sciences  (English 
Mechanic,  p .  222),  occurs  thefollowing : "  It  is  found 
that  the  effect  of  a  change  of  temperature  of  1°C.  is 
ni,i,ith  of  the  length  of  a  vibration  ;  and  the  effect, 
therefore,  of  temperature  on  any  tuning  fork  may 
be  ascertained  by  multiplying  the  number  of  vibra- 
tions per  second  by  '00004545.  A  difference  of  10 
of  temperature  during  the  use  of  a  fork,  to  ascertain 
the  velocity  of  a  projectile,  would  obviously  make  a 
serious  difference  in  the  record." 

I  am  free  to  confess,  judging  from  my  own  expe- 
rience, that  an  ordinary  reader  of  the  English 
Mechanic  may  read  this  over  twenty  times  and  try 
his  utmost,  and  yet  fail  to  understand  it.  Neverthe- 
less I  strongly  suspect  that  the  ideas  sought  to  be 
conveyed  are  extremely  simple,  and  capable  of  a 
plain  and  popular  exposition.  The  effect  of  tem- 
perature on  the  metal  would  be  either  to  retard  or 
to  accelerate  the  rapidity  of  vibration ;  if  the  former, 
does  it  mean  that  a  tuning  fork  giving,  say,  at  40  C , 
400  vibrations  per  second,  would  at50"J  give399  8182 
vibrations? 

We  have  heard  much  of  the  length  of  waves,  but 
this  is  the  first  length  of  vibration  I  hare  encoun- 
tered. If  1°  retards  the  rapidity  of  vibrations 
Tvirr-.th,  and  if  the  rule  of  propagation  in  air  were 
unaffected,  then  that  mathematical  obstruction, 
alias  the  length  of  wave,  would  also  be  affected 
nuffath  ;  bnt  it  is  not  so,  and  is  it  of  the  least  conse- 
quence (except  as  a  mathematical  conundrum)  to 
know  what  may  he  the  length  of  so-called  wave  P 

If  my  laboured  interpretation  of  the  enigma  be 
correct,  then  this  roundabout  method  of  exposition 
has  two  deficiencies — 1st.  It  does  not  d -fine  or  imply 
whether  the  difference  of  »!.',„,-,th  be  that  of  accele- 
ration or  retardation ;  2nd.  It  does  not  define  or 
imply,  the  necessary  consequence,  that  in  either  case 
the  length  of  wave  must  be  nJunth  inversely,  subject 


to  another  coefficient  for  the  varied  rate  of  propaga- 
tion. Taking  the  rate  of  transmission  in  air  as 
about  1,000ft.  per  second,  and  the  fork  vibrating 
500  per  second,  we  have  2ft.  as  the  length  of  so- 
called  wave.  If  heat  retards  in  the  ratio  specified, 
then  10°  would  produce  4,0'J  77245  vibrations  per 
second,  and  the  length  of  wave  (air  unaffected) 
would  be  2' 000009ft !  But  as  the  rata  of  propaga- 
tion ia  increased  about  2ft.  for  1°  of  temperature  or 
rlsth,  this  would,  increase  tho  length  of  ware  about 
Ath. 

Fashion  is  often  very  cruel  aud  very  arbitrary  ; 
but  in  the  sad  catalogue  of  moral  obliquities  I  see 
nothing  to  compete  with  the  scholastic  treatment  of 
light  and  sound.  Greatly  thanking  "  J.  D."  for  his 
Hegelian  elucidations,  I  would  that  such  clear 
thinkers  should  rightly  estimate,  and  ably  combat, 
a  similar  leprosy  ia  high  quarters.  It  is  easy  to 
throw  stones  at  outside  paradoxers,  but  it  is  not  at 
all  easy  for  the  "  stone-throwers  "  to  appreciate  the 
"motes"  that  distort  their  fashionable  and  ap- . 
plauded  vision.  Ecleotious. 

SPELLING  BY  SOUND. 
[11035.]— Though  I  think  the  supporters  of 

Ebonetic  spelling  have  tbe  best  of  the  argument,  I 
are  not  seen  a  quite  satisfactory  reply  to  the  objec- 
tion that  we  cannot  afford  to  give  up  all  existing 
literature  that  it  would  not  pay  to  reprint  phone- 
tically, and  therefore  that  those  who  adopt  the  pro- 
posed now  system  mint  learn  to  read  by  the  old 

Elan  also.  Such  an  evident  objection  must  of  course 
ave  been  considered,  though  I  have  not  seen  it  fully 
replied  to  as  I  should  like  to  see  done.  The  other 
usual  objection  to  phonetic  epelling,  that  it  would 
render  our  etymology  obscure,  is  far  more  formidable 
in  appearance  than  in  reality.  It  would  render  less 
distinct  than  alphabetical  spelling  does  tbe  derivation 
of  numerous  Eaglish  words  from  Latin  and  Greek, 
but  it  would  render  much  more  distinct  the  origin  of 
not  only  those  words,  bnt  of  very  many  others,  from 
still  more  ancient  origin,  Sanskrit,  from  which  a 

ffreat  part  of  all  European  and  of  some  Asiatic 
anguages  has  been  derived,  not  alphabetically,  bnt 
phonetically,  and  comparative  philology  would  gain 
more  than  it  would  1  se  by  the  change.  If,  as  is 
alleged,  all  vocal  sounds  can  be  correctly  represented 
by  written  or  printed  signs,  the  great  impediment  to 
tracing  the  modifications  of  the  same  sound  through 
the  different  languages  in  which  it  occurs  would,  if 
not  removed,  be  greatly  lessened,  while  a  very  great 
additional  facility  would  l>e  given  to  acquiring  the 
spoken  languages  of  other  nations.  I  doubt 
whether  all  vocal  sounds  can  be  so  represented,  bat 
certainly  many  may  be,  and  why  should  we  not  use 
as  many  as  we  can  P  If,  for  example,  English  and 
German  were  both  written  phonetically,  and_  the 
sounds  used  by  each  rep  resented  by  the  same  signs, 
German  would  be  much  more  easily  acquired  by 
Englishmen,  and  English  by  Germans.  The  near 
relationship  of  tbe  two  languages  and  peoples 
would  be  far  more  apparent,  and  eaeh  would  adopt 
much  from  the  other,  to  the  mutual  advantage  of 
both.  We  have  all  so  much  more  to  learn  than  we 
have  time  to  acquire  that  whatever  renders  acquisi- 
tion of  knowledge  more  rapid  and, easy  is  of  great 
value.    Will  not  phonography  do  this  ?  Philo. 

ASPHALTB  v.  ICE. 
[11036.T— I  quits  endorse  "  B«al  Asphalte's  " 
opinion  that  to  the  impact  of  a  falling  body  ice 
opposes  as  firm  re-i.-tance  as  does  asphalte,  and 
from  involuntary  experiments  made  with  my  own 
"  falling  body  "  I  can  safely  say  that  the  result  is 
in  no  way  mitigated  by  the  "elasticity"  of  the 
ioe,  which,  I  believe,  is  very  small  indeed.  I  do  not, 
however,  agree  with  him  that  the  present  four- 
wheeled  skate  is  a  worthy  rival  of  the  steel  skate. 
Three  years  hence,  when,  with  the  trade  open,  we 
may  expect  to  get  larger  wheels  bushed  with 
metal,  and  a  pad  or  spring  between  the  foot  and 
footboard,  to  deaden  the  vibration  felt  more  or  less 
even  on  the  smoothest  surface,  this  may  be  the 
case. 

In  the  mean  time  I  readily  admit  that  the  wheeled 
or  roller  skate  is  a  near  approach  to  the  real  article, 
and  affords  capital  amusement.  "  B.  H  ,  Solicitor,' 
appears  either  to  have  misread  my  previous  letter 
or  to  be  referring  to  some  other  correspondent. 

H.  B. 

OXYHYDBOOBN  FLAME. 

[11087.]— At  p.  149  it  is  stated  that  Mr.  .Craig, 
of  Glasgow,  has  invented  a  lantern  by  which  all 
danger  of  explosion  is  removed.  The  plan  of  the 
invention  is  not  described,  nor  is  it  explained  in 
what  respect  it  is  safer  than  using  Herapath's  blow- 
pipe by  which  the  gases  remain  unmixed  until  the 
instant  of  combustion,  or  Hemming*  safety  tube 
by  which  the  flame  is  cooled  before  it  can  reach  the 
mixed  gases,  or  a  still  older  contrivance,  that  of  a 
small  box  with  a  paper  lid  in  which  the  gases  are 
mixed,  so  that  if  tbey  should  explode  a  sheet  of 
paper  is  torn  without  further  mischief.  Is  there 
any  thing  better  than  the  first  of  these  contrivances 
—that  of  not  mixing  the  gases  until  tho  instant  of 
combustion  ?  Philo 
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COMPENSATED  ANEROIDS. 

[11038.}— I  csrtajnlt  think  if  Mr.  D.  Win- 
Stanley  (letter  10977)  had  purchased  his  aneroid 
nearer  borne  instead  of  going  to  Paris  for  it,  he 
would  have  got  bett  r  value  for  his  money.  Not 
being  an  optician  I  cannot  Bay  what  difficulty  there 
may  be  in  effecting  a  strictly  accurate  compensa- 
tion of  an  aneroid,"  but  there  certainly  need  not 
be  any  difficulty  in  procuring  one  perfectly  com- 
pensated, in  London  at  any  rate.  About  the  year 
1862  I  bought  an  aneroid  of  a  first-class  London 
maker  for  fiftv  shillings.  I  soon  discovered  that  it 
was  greatly  affected  by  change  of  temperature,  falling 
about  one-hundredth  of  an  inch  for  each  degree  of 
reduced  temperature  (Mr.  W.'s  appears  to  hare 
fallen  with  an  increase  of  temperature).  On  my 
next  visit  to  town  I  took  it  to  the  maker  and 
had  it  compensated,  for  which  I  paid  10a.  extra. 
I  hare  not  from  that  "time— 14  years  ago — to  the 
present  detected  any  tendency  to  vary  with 
change  of  temperature,  though  I  hare  frequently, 
during  the  winter  months,  taken  it  out  of  a 
room  at,  say,  60",  and  put  it  out  of  doors 
where  the  temperature  was  some  40°  lower.  I 
think  Mr.  W.  will  agree  with  me  that  this  is  as 
near  perfection  as  can  be  expected  in  an  aneroid. 
I  may  add  that  I  bought  mine  for  use,  not  ornament, 
and  that  it  has  been  my  companion  for  hundreds 
of  miles  by  road  and  rail,  and  is  now,  I  verily 
believe,  in  as  good  condition  as  when  I  first  bought  it. 

Wolverhampton,  May  27.        J.  Thrust  ana. 

ANEROID  BAROMETERS. 

[11039.]-Likb  "  D.  W."  Get.  10977)  I  have  a 
"  compensated' '  aneroid,  in  which  I  placed  a  good  deal 
of  confidence  until  I  found  that  it  was  not  reliable. 
Mine  has  the  name  of  "  Aronsberg,  Manchester," 
upon  it,  and  is  a  fac-simile  of  one  presented  to  the 
Shah  of  Persia.  Attached  to  the  dial  is  a  small 
magnetic  needle,  also  a  thermometer,  which  registers 
very  correctly  with  other  thermometers.  In  order 
that  the  vacuum  base  and  the  there  mo  meter  might 
be  heated  equally  I  rolled  the  aneroid  up  in  a  piece 
of  cloth  and  placed  it  on  a  block  of  wood  inside  an 
oven.  _  The  result  of  six  experiments  at  different 
times  is  this,  that,  when  the  barometer  is  high  (say 
30in.),  the  average  rise  from  50  to  100°  Fahr.  is  one- 
tenth  inch  per  14" ;  and,  when  the  barometer  is  low 
(say  29in.),  the  rise  is  one-tenth  inch  per  15°.  I 
should  like  to  know  if  there  is  such  an  instrument 
as  a  really  compensated  aneroid,  or  whether  in 
trying  to  measure  altitudes  we  shall  have  to  be  con- 
tent with  using  rule  of  thumb,  or  compensation 
tablet  with  our  present  instruments. 

May  30.  M.  J.  P. 

P.S.— Will "  D.  W."  please  note  that,  while  his 
aneroid  falls  with  increase  of  temperature,  mine 
rises. 

SPEED  OP  TRAINS. 

[11O40.}-Th«  last  few  letters  on  this  subject  have 
been  very  interesting,  but  some  of  them  have  not 
quite  told  the  truth. 

There  is  no  doubt  that  the  G.  W.  E.  Exeter  I 
express  is  the  fastest  timed  train  in  the  world,  as 
regards  a  certain  distance  travelled  in  a  given  time, 
but  it  is  not  fair  to  the  O.  N.  B.  to  say  that  it  is  a 
slower  line.  It  must  be  remembered  that  the  Q.  W. 
B.  has  not  got  any  stiff  gradients,  and  the  6.  N.  B. 
has  some  which  try  a  fast  train  very  much. 

"Ariel,"  in  letter  10648,  gives  the  time  for  the 
10  a.m.  train  from  King's  Cross  to  pass  Newark  as 
12.41,  but  it  cannot  be  later  than  12.40,  the  time 
allowed  for  running  from  Grantham  to  Newark  being 
about  19  minutes  by  nearly  all  the  trains. 

Again,  in  letter  10797,  he  times  the  10  a.m.  from 
Leeds  past  Newark  at  11.22.  This  is  incorrect, 
for  though  this  train  is,  as  "  Express  Driver  "  states, 
not  timed  to  pass  Newark,  it  passes  there  at  11.28  or 
11.29,  and  this  makes  a  great  difference  in  the  speed 
of  the  train  in  comparing  it  with  the  Exeter  express. 
There  is  no  doubt  that  this  train  is  the  fastest  narrow- 
gauge  train  at  present  running. 

The  accelerated  up  Scotch  express  is  making  very 
fine  runs  every  day,  coming  in  before  time  every 
night,  and  though  it  is  not  timed  so  fast  as  the  10 
a.m.  from  Leeds,  it  is  certainly  next  to  it  in  speed. 

As  to  the  Midland  Scotch  expresses  I  do  not  deny 
that  they  are  fast  trains,  and  if  they  keep  time  will 
run  at  a  nice  speed,  but  the  Midland  Company  will 
find  that  it  will  not  be  to  profitable  if  they  have  to 
run  two  engines  on  each  train.  The  engines  which 
"  Express  Driver  "  thinks  so  highly  of  ought  oer- 
tainly  to  be  able  to  take  a  heavy  train  without  assist- 
ance—at  least  the  G.  N.  B.  8ft.  engines  can,  and 
keep  time  too.  I  saw  the  9.5  p.m.  in  at  St.  Pancras 
the  first  time  it  ran,  and  though  the  train  was  not 
nearly  so  heavy  as  that  mentioned  by  "  Express 
Driver  "  it  had  two  engines  and  was  3  minutes  late 
in  arriving.  Will  "  Express  Driver  "  say  what  time 
the  5.15  a.m.  from  St.  Pancras  keeps?  It  is  the 
fastest  train  on  the  Midland.  The  corresponding 
train  from  King's  Cross  is,  I  consider,  the  fastest 
down  train  on  the  G.  N.  B. ,  but  in  consequence  of 
the  number  of  stops  and  the  short  time  allowed  at 
the  stations,  it  cannot  be  reckoned  one  of  the  most 
punctual  trains. 


In  Mr.  Zerak  Colburn's  book  on  "  European  Bail- 
ways  "  he  mentions  that  a  speed  of  93  miles  an  hour 
has  been  once  attained.  Can  any  of  the  readers  of 
this  journal  give  me  any  information  as  to  this,  as  I 
should  like  to  know  the  name  of  the  railway  on 
which  it  was  run  (though  I  have  no  doubt  it  was 
the  G.  W.)  and  the  size  of  engine,  and  weight  of 
train  ? 

In  "  Egeria's  "  letter,  published  last  week,  he  has 
given  some  extraordiary  times.  Fancy  an  ordinary 
train  starting  from  a  state  of  rest  and  covering  the 
first  2J  miles  in  3  minutes !  I  am  very  doubtful  of 
it.  If  that  distance  was  done  in  4  minutes  that  would 
be  very  fast  travelling.  Again  I  very  much  question 
the  possibility  of  a  speed  of  72  miles  an  hour  being 
attained  by  an  ordinary  train  before  reaching  Wat- 
ford, the  gradients  from  Willesden  to  Tring  being 
against  such  a  speed.  It  does  not  do  to  time  a  train 
past  stations,  as  they  are  not  always  the  distance 
apart  stated  in  the  time-books.  If  the  train  did 
travel  as  it  is  said  to  have  done  it  reached  Bletchley 
no  less  than  8  minutes  before  time.  These  remarks 
apply  to  the  first  average  given,  and  I  find  that  the 
9.35  from  Rugby,  when  it  used  to  run  to  Stafford 
without  stopping,  was  due  there  at  10.48,  so  that  it 
must  hare  been  no  less  than  11  minutes  before  time 
—a  thing  rather  improbable  for  ordinary  travelling. 

On  Saturday  week  I  went  down  to  Hatfield  by 
the  2.45  p.m.  from  King's  Cross,  and  took  the  times 
as  under. 


King's  Cross  (dep.) 
1}  Holioway  (pass) 

2  Mile  Post  „ 
21  Do.— Fins.  Pk.  „ 

3  Do.  „ 

4  Do— Hornsey  „ 

5  Do.- Wood  (  Ireen 

6  Do.  „ 
6i  Do.— Colney  Hatch  „ 

7  Do. 

8  Do.  „ 

9  Do.  „ 

10  Do. 

11  Do. 

12  Do. 

12}  Do.— Potter's  Bar  „ 

13  Do.  „ 

14  Mile  Post 

15  Do. 

16  Do. 

17  Do. 


m  Do. 
17}  Do.—! 


h.  m.  s. 
2  47  27 
2  52  10 
2  52  35 
2  53  23 
2  54  1 
2  55  20 
2  56  28 
2  57  41 
2  58  20 

2  59 

3  0  23 
1  43 

3  13 

4  42 

6  13 

7  18 

7  37 

8  52 

9  56 

11  1 

12  5 
12  57 


Hatfield      (arrival)  ...   3  13  52 

No.  236  engine,  with  7ft.  wheel,  and  17  x  24 
cylinders,  took  this  train,  whioh  consisted  of  16 
coaches,  3  of  which  were  supped  at  Hatfield.  They 
were  slipped  on  passing  the  17  mile  post,  henoe  the 
reason  for  the  time  for  the  rest  of  the  journey  being 
so  slow. 

I  hope  "  Egeria  "  will  pardon  me  for  having  ex- 

Stressed  my  doubts  of  his  times,  but  I  am  so  incre- 
ulous  of  them  that  I  feel  it  right  to  give  my  doubts 
openly,  so  that  if  they  are  correct  they  may  be 
proved  by  him  in  some  way  or  another.  I  must  now 
close  as  my  letter  is  already  too  long.        H.  B. 


RAILWAY  TICKETS  AND  CHANGING 
TRAINS. 

[11041.]-lF  "  Philo  "  Getter  10975,  p.  280)  knew 


a  little  more  of  the  practical  working  of  trains 
tickets,  Ac.,  he  would  not  say  that  "  it  is  only  on 
some  few  lines  where  passengers  do  not  always 
change  at  the  same  stations."    I  should  !think  the 


cases  in  which  the  same  changes  are  invariably 
necessary  are  very  few  compared  to  those  at  whic  i 
they  differ,  so  that  it  never  would  be  safe  for  a  pas 
senger  to  trust  to  bis  ticket  instead  of  his  tongue 
Besides,  the  working  of  trains  is  often  altered  ;  and 
this  would  again  entail  alteration  of  tickets, 
think  this  "  idea  "  is  very  like  the  engines  "  Philo  ' 
would  construct  with  chimneys  turned  back — an 
immense  deal  of  unnecessary  trouble  for  a  very 
unpractical  result.  I  certainly  will  waste  no  more 
space  by  writing  about  either.        A.  G.  Boyd. 


ANOTHER  CURB  POR  A  COLD  IN  THE 
HEAD. 

[11042. V-You  gave,  a  few  weeks  ago,  a  receipt 
for  Dr.  Ferrier's  antisternutatory  powder.  This 
snuff  is  certainly  very  efficacious,  but  another 
specific  has  lately  appeared  among  us,  which  has 

gren  excellent  results  in  my  hands.  It  is  known  as 
agner's  olfactory,  and  answers  admirably  in  cases 
of  simple  catarrh  of  the  nasal  passages,  although  too 
irritant  for  catarrh  of  the  air  passages.  The  formula 
for  its  preparation  is  the  following : — Crystallised 
carbolic  acid,  5  grains ;  rectified  spirits,  20  minims ; 
liquor  ammonias,  5  minims;  distilled  water,  10 
minims.  To  make  use  of  this  preparation,  a  iew 
drops  are  placed  inside  a  cone  of  blotting-paper,  and 
the  open  end  of  the  cone  applied  to  the  nostrils  for 
inhalation.  I  extracted  the  above  formula  from  the 
Pharmaceutical  Journal.  A.  P.  J. 


TRAMWAY  ACCIDENTS — A 
SUGGESTION. 
[11043.]— With  reference  to  your  article  (2601 
May)  on  "  Railway  Appliances  and  Bailway  Acd 
dents,"  I  beg  to  call  your  attention  to  the  far  mon 
numerous  daily  accidents  occasioned  by  tramwsj 
rails  in  the  London  district,  and  to  offer  a  remedy  fa* 
the  same.    The  wheels  of  heavy  laden  carts,  war-' 
gons,  Ac.,  get  rucked,  detained,  and  forced  off  by  ' 
coming  in  contact  with  tie  uneven,  raised  surfacti 
of  the  iron  tram-car  rails.  Now  this  may  be  remedied* 
by  the  iron  tire  or  rim  of  wheel  being  made  of  at 
half  round  form,  when  it  will  be  bodily  lifted  op* 
and  over  the  iron  rail  by  the  force  of  the  drang' 
of  the  horse.  In  fact  the  roundness  of  the  tire  wi 
act  as  a  lever.  W.  Jones. 


SWIMMING.  J 
[11044. J— Ik  my  letter  (10819),  I  am  made  to  sty 
for  though  a  man  may  swim  more  easily  in  dees 
water,  he  can  do  it  as  well  in  shallow  as  in  deep 
water.  What  I  wrote  was,  "he  can  float  u 
well."  "H."  (letter  10878)  tries,  like  other., 
to  explain  physically  why  he  can  swim  more  easily 
in  deep  water,  but  does  not  say  that  the  fact  that 
he  can  do  so  has  ever  been  ascertained,  and  if  hv. 
thinks  he  is  in  deep  water  and  cannot  feel  tin 
bottom,  he  will  never  find  out  by  the  difference  ia 
swimming  that  he  is  only  just  out  of  his  depth. 
This  is  well  shown  by  bathing  in  a  floating  bath. 
The  water  in  it  must  be  and  is  exactly  as  buoyant 
as  in  the  river  or  sea  in  which  the  bath  is  floating, 
but  the  effect  upon  the  swimmer  is  exactly  equiva- 
lent to  swimming  in  a  shallow  pond.  In  fact,  the 
difference  to  the  swimmer  between  deep  and  shallow 
water,  if  deep  enough  to  swim  in  easily,  is,  yon,  Mr. 
Editor,  have  clearly  Bhown,  entirely  mental. 

There  is,  however,  a  real  difference  in  the  buoyancy 
of  sea  water,  whioh  has  not  been  mentioned  in  this . 
discussion,  but  which  must,  I  think,  be  sufficient  to 
be  noticed  by  a  swimmer.    As  water  is  practically  • 
incompressible,  its  density  near  the  equator,  is  as 
great  as  at  high  latitudes  wben  at  the  same  tempera- 
ture, but  the  attraction  of  the  earth  is  less  and 
diminution  of  weight  by  centrifugal  force  greater ;  . 
therefore  floating  bodies  must  float  rattier  higher  , 
in  the  water.    If  this  has  not  been  remarked  by  , 
swimmers,  it  is  probably  because  the  sea  water  near  • 
the  equator  is  nearly  always  maoh  warmer  than  r 
temperate  climates,  and  few  bathe  in  Polay*gk>as 

GAS  ANALYSIS. 

[11045.]— Lr  my  little  pun  on  the  word  "  analyst  " 
really  has  annoyed  and  irritated  Mr.  Allen,  will  be  ., 
accept  this  expression  of  my  sincere  regret  that,  not  , 
knowing  his  sensitiveness  on  this  matter,  I  should  , 
have  unwittingly,  and  perfectly  unintentionally,  hart 
his  feelings  P  I  do  not  think  I  could  say  more  than 
this,  however  much  I  had  offended.  I  might  hare 
retaliated  in  the  same  manner  as  Mr.  Allen ;  but  I 
have  too  much  respect  for  myself,  and  far  too  much 
appreciation  for  the  courteous  and  kind  voluntary 
labours  of  your  eminent  correspondent,  Mr.  ADsn, 
to  do  so.  Mr.  Allen's  position  as  one  of  the  first 
chemists  of  the  day  in  its  very  self  would  render 
such  a  course  on  my  part  unjustifiable.  In  jnsuot, 
however,  to  my  first  letter,  I  must  say  that  it  is, 
from  beginning  to  end,  perfectly  correct,  when  con- 
sidered with  relation  to  my  definitions."  Mr.  AUsn 
assumes  that  I  took  the  equation  2A  +  3C  +  5D  to 
represent  the  contraction  on  exploding.  Nov,  in 
the  letter  it  is  explicitly  stated  that  I  took  this  equa- 
tion to  represent  *'  the  equation  to  the  volume  of 
water  formed."  Thus  considered,  it  is  absolutely 
correct ;  and  therefore  the  entire  results  of  my  letter 
are  perfectly  sound,  and  accurately  give  the  answer 
to  the  question.  Tour  querist,  "  J.  T.  T.  (No- 
25133),  may  rest  assured,  therefore,  that  this  is  th« 
answer.  Mr.  Allen  takes  the  value  of  m  to  represent 
the  contraction  on  exploding ;  then  the  equation 
given  by  "  J.  T.  T."  is  quite  correct.  Nevertheless, 
my  strictures  are  still  quite  correct,  leaving  out  toe 
paragraph  where  I  state  the  equation,  regarded  iron 
my  point  of  view,  to  be  wrong.  The  mode  of  ■ora- 
tion will  still  be  exactly  the  same,  and  the  only 
difference  will  be  that,  as  a  different  significant  u 
now  given  to  m,  some  of  the  numerical  coeffiaenu 
will  be  slightly  different.  .  . . 

Now,  your  querist  does  not  in  any  manner  in  nu 
query  define  what  meaning  we  are  to  attach  to  w 
symbol  m  n  p.  I  think,  therefore,  I  was  right* 
attaching  any  meaning  I  liked.  I  attached,  accor- 
dingly, what  I  thought  the  usual  meaning.  Vrom 
Mr?  Allen's  remarks.  I  see  he  attached  another 
meaning  to  one ;  and  I  presume,  from  what  ne  sni  ■ 
so  must  have  "J.  T.  T."  Mr.  Allen  may  J*, 
"  Mr.  Neville  ought  to  have  at  onoe  detected  thu^ 


but  I  did  not  profess  to  be  a  chemist,  p06™^™ 

JUPITER  AND  .  LYRS- 
[11046.}-Th»  drawings  of  Jupiter  (on  p.  WW  "J 
very  neatly  executed,  but  I  fear  they  will  not  m** 
the  purpose  for  which  they  seem  to  have  bee n  < wnv- 
namely,  to  show  that  «*  there  are  great  chang* 
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ling  on  in  the  belts  ;"  and  for  this  simple  reason, 
the  face  which  the  planet  presented  to  the 
i  at  the  time  of  the  observation,  when  the  first 
em  was  made,  differed  considerably  from  that 
B*nted  when  the  second  was  made,  and  therefore 
I  planet  might  present  different  appearances  at 
l  two  times,  though  no  change  had  taken  place 
its  belts.    Also,  in  the  letter  which  accompanies 
I  drawings,  the  writer  says: — "I  just  glimpsed 
I '  debilissima,'  and  also  a  faint  star  between  the 
and  i3."    To  glimpse  the  "debilissima" 
_  a  telescope  of  only  2iin.  aperture  is  itself  a 
at  feat,  but  to  glimpse  a  star  which  is  notably 
er  than  either  of  them  with  so  small  an  instru- 
;  is  quite  marvellous.    The  same  writer  also  (on 
5)  says  : — "The  belts  were  just  visible  with  a 
•of  44  on  the  2Jin.,  with  a  stop  of  Jin.  aper- 
,. '    There  must  surely  be  a  misprint  somewhere 
,•;  does  not  "  F.  R.  A.  S."  give  ljin.  as  the 
allest  aperturo  with  which  they  can  just  be  seen 
an  the  planet  is  more  favourably  situated  than  it 
|itpreseut?  W.  G.  P. 

SPOTS  ON  VENUS. 
1047.]— Unless  these  are  much  plainer  now 
i  they   have  ever  been  noticed  before,  it  is 
Kng  to  understand  how  Mr.  F.  Dennett  (letter 
2)    can  hardly  turn  his  2 Jin.  on  Venus  without 
tg  the  spots."    It  must  be  accounted  for,  I 
Me,  by  a  curious  anomaly  of  vision,  like  Mr. 
i's  now  celebrated  observation  of  the  Uranian 
lites,  Titauia  and  Oberon,  with  a  4  3in. !  I 
ot  help  suggesting  to  Mr.  Dennett  that,  if  he 
_  j  to  look  steadily  at  Venus,  say  through  a  lOin. 
lector  or  8in.  O  G-,  he  would  see  her  disc  uni- 
jmly  white,  except,  of  course,  on  the  concave  edge 
[the  crescent,  where  the  shading  off  or  twilight  is 
Li-ent .    It  is  a  fact  that  should  not  be  overlooked 
experienced  observers,  using  good  telescopes, 
i  see  no  dark  spots.    They  are  enabled  to  trace 
y  faint  shadings  sometimes  with  great  difficulty, 
ive  often  looked  at  Venus  in  the  daytime  with 
jrtures  varying  from  3in.  to  lOin.,  and  could 
rays  imagine  I  saw  more  with  the  smaller  aper- 
res.   The  appearances  are  delusive,  and  amateurs 
j>uld  not  hastily  conclude  that  they  are  not.  I 
ive  seen  the  markings  on  Mars  with  only  I 
',  have  seen  no  spots  on  Venus  with  lOin. 


AN  DISTANCES  OP  THE  PLANETS. 

11048.] — The  following  approximate  ratios  which 
"t  between  the  planets'  mean  distances  were 
vered  by  me  some  years  since,  and  as  they  give 
exact  results  than  what  can  be  obtained  by 
of  "Bode's  law,"  I  inclose  them  to  you  for 
cation,  thinking  they  may  interest  some  of 
readers.    They  were  first  presented  to  the  late 
J.  Herschel,  and  met  with  his  approval.  The 
four  planets — Mercury,  Venus,  The  Earth, 
Mars — will  in  these  investigations  be  regarded 
onatitnting  one  group  and  the  last  four  another 
p.   The  ratios  are  three  in  number,  two  simple 
one  compound.    Tho  first  simple  ratio  subsists 
een  the  mean  distances  of  the  two  first  planets 
oning  from  the  sun)  in  each  group,  and  the 
d  simple  ratio  between  the  outer  ones.  The 
pound  ratio  is  formed  by  the  combination  of  the 
simple  ratios.    The  following  mean  distances 
taken  from  Sir  J.  Herschel's  "Outlines  of 
nomy"  : — 

Group  I. 


Mercury 
Venus  . . . 
The  Earth 
Mars  ... 


Jupiter  .. 
Saturn  . . 
Uranus  .. 
Neptune 


Group  n. 


•3870981 
•7233316 
1-0000000 
1-5236923 

5-2027760 
95387888 
19- 1823900 
30-0362690 


K  rlt  &c.,  be  the  planets'  mean  distances  in 
Order  of  succession  from  the  sun,  then 

First  Ratio. 

r,  :  r2  : :  r4  :  m 

.".  ri  x  r6  =  rj  x  fj 
D  x  n  =  log.  0  5673143.  L 
r,  x  ri  =  log.  0  5755727.  II. 

.-.  I.  :  n. ::  l  :  i-oi997«s. 

Second  Ratio. 

rj  :  r«  : :  r7  :  r„ 

.'.  r3  x  r8  m  U  x  «*7 
,n»  rs  =  log  1 -4776160. 
r«  x  r7  =  log.  1-4658001. 


m. 

IV. 


in.  :  iv. 


•97:50922. 


Compound  Ratio. 

As  ri  :  n  '. '.  r&  :  i 
r,  :  r« : :  »-7  :  i 

T\  x  r>  x  rt  x  1-8 
rj  x  r«  x  rs  x  r; 


A 

I! 


"  A  =  log.  2  0449603 
"  B  =  log.  2  0113728 

A  :  B  ::  l  :  -9917734. 


Difference  between  A  and  B  —  gg  A. 

Mercury's  mean  distance,  ostimnted  by  the  last 
rule,  is  -3839137,  or  -0031844  less  than  the  true  dis- 
tance ;  and  Neptune's  30-2843469,  or  -2480779  in 
excess  of  it. 

Satellites. 

Let  the  preceding  simple  ratios  be  now  applied  to 
the  mean  distances  of  the  satellites  taken  in  the 
order  of  succession  from  their  respective  primaries— 
viz.,  1st  :  2nd  ::  3rd  \  4th,  Ac. 

Jupiter's  Satellites. 
Mean  Distances.* 
1st     ...    604853     I     3rd    ...    15  35024 
2nd    ...    9  62347     |     4th         26  99835 
Then  (1x4)  =  log.  2  2129871    .  L 
(2x3)=  log.  2  1694469   .  II. 

,*.  i.  :  n.  ::  1-904007. 
l 

10-48" 

Note. — A  curious  relation  subsists  between  the 
mean  distances  of  the  first  three— viz..  the  cube 
root  of  their  products  is  (approximately)  equal  to 
that  of  the  eecond. 

VI  x  2  x  3  =  9  63161. 

Saturn's  Satellites. 
Mean  Distances. 
Group  L  Group  n. 


Diff. 


1  =  33607 

2  =  43125 

3  =  5  3396 

4  =  6  8398 


5  =  9  5528 

6  =  221450 

7  =  267834 

8  =  84'8590 


Group  I. 
(1x4)=  log.  1  3614731  . 
(2x3)  =  log.  1  3622177  . 

•  i.  :  BE. ::  1007.  Diff. 


I. 

n. 
1 

588' 
Group  II. 
8)  =  log.  2-7887400    .  DTI. 
7)  =  log.  2  7731414    .  IV. 

HI.  :  IV.  : :  1  :  -96029. 
1 


Diff. 


25" 


1st 

2nd 


L'ranus'  Satellites. 
Mean  Distances. 

7-40  I  3rd  ... 
1031  I  4th  ... 
x  4)  =  log.  2  2225708  . 
x  3)  =  log.  2  2416591  . 

\  I.  :  n.  ::  1  :  1  0439. 
1 


1992 
22-56 

I. 

n. 


Diff. 


27-78 


Areas. 

If  the  areas  of  the  planets'  orbital  planes 
substituted  for  the  preceding  mean  distances,  the 
results  will  be  still  more  approximate. 

In  the  case  of  areas  let  At,  Aj,  &c,  be  substituted 
for  rjj  r3,  &c,  then,  when  the  earth's  area  =  100 
A,  x  A,  =  log.  1- 1246862    .  I. 
A-  x  A*  =  log.  1  1507514    .  II. 

.-.I.  :  n.  : :  l  :  1  0618550. 

As  x  A«  =  log.  2-9553368  .  IH. 
Ai  x  A7  =  log.  2-9293574    .  IV. 

.-.  in.  :  IV.  : :  l  :  -9419342. 

Also,  by  the  compound  ratio — 

Ai  x  As  x  A,  x  A,  =  log.  4  0800230  A 
Aj  x  A«  x  Ai  x  A7  =  log.  4  0801109  B 

.-.A  :  B  ::  l  :  1000202. 
1 

5000' 


Diff. 


The  area  of  Neptune's  orbit,  found  by  means  of 
the  above  compound  ratio  =  902  4533333 
True  area  =  902-2706240 


Excess  = 


•1827093 

J.  B.  G. 


twelve  months  ago— I  cannot  quote  tho  number — 
and  that  both  the  intense  light  and  heat  of  the  sun 
were  placed  in  a  logical  and  natural  relation  to  his 
vast  mass.  The  letter  referred  to  is  well  worth 
looking  up— otherwise,  perhaps,  it  would  not  have 
been  inserted.  I  shall  not  enter  on  this  subject 
here,  but  will  only  venture  to  remark  that  the  lan- 
guage in  which  Mr.  W.  expresses  his  idea  leaves  a 
difficulty  staring  him  full  in  the  face— a  difficulty, 
too,  of  the  same  order  as  those  which  the  idea  is 
intended  to  remove— videlicet,  insuperable.  What, 
an  objector  might  ask,  is  the  nature  of  "  gravita- 
tion," that  it  can  be  made  to  furnish  a  finite  mass 
with  a  "never-ending  (i.e.,  infinite)  source  of 
power;"  or,  supposing  this  assumed  source  of 
solar  heat  to  be  finite,  and  therefore  in  need  of  con- 
tinual replenishing,  where  shall  we  look  for  those 
other  springs  which  maintain  the  gravitating  force 
so  brimful  of  energy?  Of  course  the  difficulty 
might  be  evaded  by  some  profound  observation  con- 
cerning the  impassable  limits  of  human  speculation ; 
or  perhaps,  and  with  far  more  reason,  it  may  be 
said  that  the  principle  of  reciprocity,  mutual  inter- 
dependence, or  compensation,  pervades  the  whole  of 
nature,  and  that  in  the  general  system  of  the 
sidereal  universe  the  sun— great  and  glorious  as  he 
is— does  but  shine  with  a  borrowed  light,  and  warms 
with  a  borrowed  heat,  and  that,  in  fact,  his  function 
is  to  absorb,  transform,  redistribute,  and  systema- 
tise the  influences  continuously  lavished  upon  him 
by  his  innumerable  compeers  of  the  starry  host. 
The  difficulty  I  have  pointed  out  is,  of  course,  as 
evident  to  Mr.  W.  as  to  myself;  but  while,  like 
him,  I  believe  that  the  truth  of  the  matter  lies  in  the 
direction  he  has  indicated,  I  go  a  little  further,  and 
affirm  that  this  truth  is  neither  accessible  nor 
explicable  until  wo  have  succeeded  in  framing  a 
rational  hypothesis  concerning  matter— that  is  to 
say,  an  hypothesis  containing  and  involving  the 
minimum  of  assumption,  and  which  also  U  well 
calculated  to  satisfy  all  that  is  required  by  the 
astronomer,  the  physicist,  the  chemist,  the  physio- 
logist, and  the  psychologist.  Aletheus. 


THE  CAUSE  OP  SOLAR  HEAT. 

[11049.]— In  concluding  his  letter  (1099),  Mr.  D. 
Winstanley  writes:  "Assuming  gravitation  to  be 
a  never-ending  sourca  of  power,  there  ought  to  be  no 
great  difficulty  in  the  invention  of  an  hypothesis 
giving  ceaseless  heat  as  a  natural  result."  Possibly 
Mr.  W.  will  be  surprised  to  learn  that  the  idea  he 
broaches  was  made  the  subject  of  a  communication 
which  appeared  in  the  English  Mechanic  nearly 

•  The  mean  distances,  in  terms  of  tho  primaries"  ?emi 
axis,  are  taken  from  "  Loomis'  Astronomy." 


THE  FUEL  OP  THE  SUN. 

[11050.]— Mr.  W.  Mattieu-Wiluams,  in  his 
letter  (10924)  on  the  atmospheric  limit  question, 
challenges  public  criticism  of  his  work,  "  The  Fuel 
of  the  Sun."  He  seriously  counsels  F.  R.  A.  S. 
to  carefully  study  his  invaluable  contribution  to  the 
thought  of  the  age ;  he  gently  chiiles  his  opponent 
on  the  ignorance  displayed  of  the  theories  advanced 
by  him,  and  regarding  the  unassailable  accuracy  of 
which  he  is  so  confident.  I  am  one  of  the  en- 
lightened and  happy  persons  who  have  read  the 
great  work,  but  I  regret  to  say  that  Mr.  Williams  a 
reasoning  does  not  seem  to  me  conclusive,  in  so  far 
as  he  attempts  to  prove  the  source  of  solar  energy. 
Mr.  Williams  considers  that  the  initial  energy  of 
the  sun  is  due  to  heat  evolved  in  the  original  con- 
densation of  its  atmosphere  when  it  first  came  into 
being,  and,  from  comparisons  between  the  intensity 
of  gravity  at  the  earth  and  Bun,  he  finds  that  the 
pressure  of  the  solar  atmosphere  must  be  equal  to 
15233-3  of  our  atmospheres  ("Fuel  of  the  Sun,' 
p.  30).  Admitting  the  pressure,  he  then  proceeds 
to  deduce  consequences  ;  in  his  own  words  : — 

"  The  most  important  result  of  such  an  accumula- 
tion of  solar  atmosphere  as  I  have  described  is  the 
evolution  of  heat  which  must  be  produced  by  the 
compression  of  its  lower  strata.  If  the  pressure  that 
can  be  exerted  by  the  human  hand  upon  the  piBton 
of  a  condensing  syringe  is  capable,  in  spite  of  the  sur- 
rounding conductors,  of  producing  sufficient  heat  to 
ignite  a  piece  of  German  tinder,  what  must  be  the  re- 
sult of  the  enormous  pressureof  this  vast  atmosphere '( 
Have  we  in  this  a  key  to  the  great  mystery  of  the 
source  of  solar  heat  and  solar  light?  I  will  endea- 
vour to  answer  this  question."  ("  Fuel  of  the  Sun, 

P  Mr!  Williams  here  assumes  that  heat  is  produced 
by  compression  ;  every  tyro  in  physics  is  aware  that 
such  is  not  the  case.  Heat  is  produced  by  the  expen- 
diture of  work :  pressure,  however  great,  cannot 
produce  it.  The  heat  evolved  from  the  air  in  the 
condensing  syringe  is  produced,  not  by  the  com- 
pression, but  by  the  work  expended  in  compressing  ; 
work  spent,  or  motion  of  any  kind  arrested,  is 
transformed  into  heat,  but  it  is  not  necessary  that 
the  substance  heated  should  be  compressed.  If  heat 
be  produced  by  pressure,  then  the  most  favourable 
position  for  one  of  Mr.  Williams's  furnaces  would 
be  under  the  foundations  of  a  heavy  railway  bridge, 
where  he  would  be  able  to  conduct  his  operations 
economically,  without  the  trouble  and  expense 
attendant  on  the  use  of  coal.  In  the  following 
paragraph  Mr.  Williams  says  :—  .... 

"The  first  problem  that  presents  itself  is,  of 
course,  the  determination  of  the  amount  of  heat 
that  will  be  evolved  by  the  condensation  resulting 
from  a  pressure  of  15,233  atmospheres,  assuming 
that  the  nitrogen  and  oxygen  of  the  air  will  retain 
their  gaseous  conditions.  ("  Fuel  of  the  Sun,  . 
p.  41.)  • 

From  this  I  can  extract  no  other  meaning  but 
that  of  heat  being  produced  by  pressure.  The 
argument  would   then   seem  to  be — the  initial 
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energy  of  the  sun  U  doe  to  the  pressure  of 
hi*  atmosphere,  and  the  consequent  squee sing  out 
of  the  heat  contained  by  the  atmosphere.  If  this  be 
the  true  statement  of  Mr.  Williams's  theory  the 
absurdity  of  it  is  at  once  apparent — it  is  plain  that 
no  beat  can  be  evolved  in  this  way. 

The  only  conceivable  condition  by  which  energy 
could  be  evolved  from  the  solar  atmosphere 
would  be  the  instautaneous  creation  of  the  sun 
without  an  atmosphere,  and  the  immediate  attrac- 
tion towards  him  of  the  paseoua  matter  in 
space,  when  the  motion  of  the  gas  arrested  on 
reaching  the  surface  of  the  sun  would  evolve  heat ; 
but,  even  allowfm?  this  hypothesis  the  amount  of 
heat  produced  would  be  quite  insufficient  to  account 
for  the  present  temperature  of  the  sun. 

Mr.  Williams  calculates  that  the  temperature 
produced  by  the  condensation  would  amount  to 
76,13ti'J  S'ahr.— that  is,  the  temperature  of  theoxygen 
and  nitrogen.  On  the  above  assumption  this  would 
be  the  temperature  of  the  lower  atmospheric  layer, 
but  even  admitting  it  to  be  that  of  the  whole  solar 
atmosphere,  it  would  be  found  totally  inadequate. 
On  considering  the  relation  between  the  wt-ight  of 
the  ran  and  that  of  its  atmosphere,  the  simplest 
calculation  will  show  that  the  whole  ma**  would 
be  heated  through  much  less  than  one  degree  Fahren- 
heit. If  Mr.  Williams  can  explain  this  away  he 
may  yet  save  his  theory. 

So  much  for  the  origin  of  solar  heat,  let  ns  now 
consider  the  explanation  of  iU  permanency.  The 
whole  solar  system  advances  through  space  with  a 
Telocity  of  about  from  four  to  five  hundred  thou- 
sand miles  per  day  ;  the  hypothesis  of  a  universal 
atmosphere  being  admitted,  the  sun  encounters  in 
its  passage  some  resistance :  there  must  be  conden- 
sation in  front  aud  rarefaction  iu  the  rear  of  bis 
course.   To  quote  from  the  "  Fuel  of  the  Sun  "  .— 

"  The  fresh  air  into  which  be  is  advancing  must 
be  compressed  by  its  approach  and  by  its  own 
gravitation  towards  him,  and  that  which  is  swept 
round  his  surface  to  fill  the  void  behind  must 
expand  after  it  has  left  him.  If  this  were  the  only 
action  of  the  kind  its  heating  effect  would  be  com- 
paratively small,  and  limited  to  the  outer  surface 
of  the  solar  atmosphere,  as  the  greater  portion  of 
atmospheric  matter  passing  away  behind  would  be 
the  same  as  struck  the  front,  and  at  once  passed 
round  superficially  to  the  rear.  But,  if  by  any 
means  a  portion  of  this  perpetual  flood  of  newly- 
arriving,  highly- rarefied,  and  calorifie  atmosphere 
could  be  plunged,  or  pumped,  or  whirled  into  the 
lower  strata  of  the  solar  atmosphere,  it  must,  of 
necessity,  eject  an  equal  quantity  of  the  old  effete 
atmospheric  matter  which  bad  already  given  np 
more  or  less  of  its  heat  by  compression  and  radia- 
tion. _  Thns  the  newly- arriving  air  would,  by  com- 
pression of  the  lower  depths  be  forced  to  yield  np 
some  of  the  heat  it  had  accumulated  by  ages  of 
absorption.  ("The  Fuel  of  the  8un,"  pp.  45 
and  50.) 

Mr.  Williams  fails  to  see  that  his  reasoning 
applies  to  the  earth  and  all  the  planets  as  well  as  to 
the  sun.  If  his  theory  be  correct  onr  earth  should 
attain  a  very  high  temperature  indeed,  as  it  in 
common  with  the  Bun  passes  daily  through  an  im- 
mense "  cylinder  of  fuel ;"  but  he  relies  on  the 
plunging,  pumping,  and  whirling.  It  is  evident  that 
as  this  violent  commotion  proceeds  from  the  sun 
itself,  any  work  expended  in  condensing  the  newly 
arriving  air  to  its  lowest  depths,  cannot  be  the  cause 
of  an  addition  to  its  total  energy.  The  notion  of 
the  fresh  air  giving  up,  by  some  compression,  of  the 
heat  it  had  accumulated  by  ages  of  absorption,  is 
highly  amusiug  in  its  simplicity,  and  at  onoe  sug- 
gests to  one's  mind  the  squeezing  of  water  from  a 
sponge.  It  arises  from  a  total  misconception  of  the 
nature  of  heat  and  its  relation  to  mechanical  work, 
as  any  heat  evolved  by  the  condensation  of  a  gas  is 
the  exact  equivalent  of  the  work  performed  on  it. 

I  can  assure  "  F.  E.  A.  8."  that  if  he  follows  Mr. 
Williams's  injunction,  and  carefully  reads  through 
the  book,  he  cannot  fail  to  be  amused  and  delighted 
with  the  egotistical  simplicity  of  the  author,  in  his 
lucid  and  conclusive  endeavours  to  make  plain  the 
mysteries  of  the  universe.  He  will  be  strongly  re- 
minded of  the  class  of  works  represented  by  Jules 
Verne's  "  Journey  to  the  Moon."  Had  Mr.  Williams 
attempted  scientific  fiction,  he  could  not  have  failed 
soeeess. 

As  for  "shallow  delusions  "  respecting  the  possible 
extinction  of  solar  energy,  I  am  afraid  that  we 
must  still  consider  the  permanence  of  which  onr 
author  so  proudly  boasts  as  resting  on  insufficient 
evidence.  Dugald  Clerk. 

Chemical  Laboratory ,  Anderson's  University 
Glasgow,  22nd  May. 


BUN8POT8. 

[11051. J— I  read  in  a  contemporary  "  the  results 
of  the  daily  photographs  taken  by  M.  Jansaen  at  his 
observatory  at  Moutmartre  are  rather  interesting. 
In  February  a  number  oi  spots  were  visible  and 
photographed  ;  thin  number  was  gradually  reduced 
to  two  groups  each  consisting  of  two  largo  spots, 
which  were  visible  on  March  13.  By  March  18 
only  two  spots  were  visible,  the  two  others  having 


disappeared  owing  to  the  rotation  of  the  snn.  The 
two  last  disappeared  by  March  25,  and  from  that 
time,  up  to  May  20,  not  a  single  spot  was  recorded, 
the  solar  disc  appearing  quite  homogeneous.  Such 
a  phenomenon  is  very  rare,  indeed,  althoagh  we 
are  nearing  the  minimum. "  Now,  as  regards  this 
period,  from  March  25th  to  May  20th,  on  referring 
to  my  notes,  I  find  the  following  : — "  March  25th. 
Had  a  glimpse  of  the  sun,  and  could  just  make  out 
2  rather  large  spots,  but  the  clouds  were  too  thiok 
to  allow  me  any  definite  views."  "May  6th  one 
rather  large  black  spot  risible,  with  4  small  ones, 
all  near  north  following  limbs."  "  May  7th. 
The  large  spot  on  the  sun  has  now  become  double, 
having  2  uuihra;  6  spots  altogether  visible." 
"  May  13th.  One  solitary  spot  visible  on  the  sun, 
having  2  or  3  umbra."  I  should  very  much  like  to 
hear  whether  any  of  yoar  astronomical  corre- 
spondents hare  also  seen  spots  on  the  sun  between 
25th  March  and  20th  May,  as,  although  only  an 
amateur,  I  do  not  like  to  see  discrepancies  between 
my  own  observations  and  photographs  taken  by  a 
professional  astronomer,  and  I  should  wish  to  know 
whether  my  observations  are  corroborated  by  others. 
I  used  a  2}in.  achromatic  telescope  by  Elliott 
Brothers.  I  could  understand  a  discrepancy  in 
which  the  presence  of  spots,  stated  by  others  to  be 
visible,  was  in  question,  as  I  might  possibly  have 
overlooked  them,  but  it  is  not  so  easy  to  explain 
away  sun-spots  when  seen,  as  they  are  objects  about 
whose  existence  there  can  be  very  little  doubt,  when 
they  are  once  seen.  S3.  K.  M. 

BOTJTH  KENSINGTON  CONFERENCES. 

1 11052.]— Now  after  the  so-called  conferences  have 
ended  it  may  be  worth  while  to  inquire  whether  their 
effects  have  been  beneficial  or  otherwise.  In  my 
opinion  they  have  not  done  much  good,  because  six 
or  seven  gentlemen  were  at  each  meeting  to  occupy 
four  hours,  allowing  about  half  an  hour  to  each,  while 
some  ocoupied  au  hour  and  even  two  hours,  thereby 
excluding  others  who  were  prepared  to  speak  on 
important  subjects. 

As  an  example  of  a  two  hours'  lecture  I  may  take 
Dr.  Gilbert,  F.R  S.,  who  treated  bis  audience  to 
"  Some  Points  in  Connection  with  Vegetation."  He 
passed  seriatim  through  ten  large  tables  of  statistics 
(one  of  which  was  about  20ft.  square),  all  to  no  pur- 
pose, for  how  mueh  were  the  auditors  wiser  after  he 
had  done  his  performance  than  before?  Thirty 
minutes  would  hare  sufficed  to  have  stated  all  that 
was  of  any  importance  in  his  paper.  Thus  Dr. 
Frankland  and  Dr.  Gilbert  monopolised  about  three- 
fourths  of  one  day,  leaving  the  remainder  of  the  time 
to  three  other  gentlemen,  who  had  to  pnt  their 
remarks  in  very  small  compass  indeed. 

As  an  example  of  one  hour  I  may  take  Mr.  Merri- 
field,  F.R  S. ,  who  in  that  time  rambled  discursively 
over  the  whole  field  of  measurement,  lineal,  super- 
ficial, and  solid,  including  the  calculus,  timber 
measuring,  cask  gauging,  gas  meters  (wet  and  dry), 
areometers,  turbines,  &c,  without  making  his 
remarks  very  intelligible,  simply  because  he  tried  to 
do  too  muoh  in  the  time.  Again  Sir  W.  Thomson 
spoke  extempore,  which  wasunfortunate  for  himself 
as  well  as  the  audience,  because  he  is  a  very  bad 
extempore  speaker,  is  apparently  nervous,  and  for- 
gets much  of  his  subject.  His  subject  was  electrical 
measurement,  and  he  did  not  convey  to  his  auditors 
the  slightest  glimpse  as  to  how  it  was  accomplished, 
and  he  even  forgot  the  velocity  of  light.  These 
remarks  tend  solely  to  show  that  the  thirty  minutes 
occupied  by  Sir  W.  Thomson  were  in  a  great  measure 
wasted,  because  he  did  not  reduce  his  remarks  on  his 
subject  to  writing.  However,  every  one  must  admit 
that  Sir  W.  Thomson  is  a  distinguished  physicist, 
and  possesses  undoubted  genius.  On  the  contrary, 
some  of  the  speakers,  among  whom  I  may  particu- 
larly mention  Sir  Joseph  Whitworth,  were  remark- 
ably lucid. 

A  more  appropriate  aame  for  the  meetings  at 
South  Kensington  would  have  been  lectures,  as  there 
was  no  time  to  confer  or  discuss. 

Hngh  Clements. 

THE  FLUTE  AND  CLABlONETTE. 

[11053.  J— Yo0E  correspondent,  Geoffrey  de  Gene- 
ville,  in  his  defence  of  the  olarionette,  which  in  its 
peculiar  excellence  I  am  not  aware  has  been  attacked, 
appears  to  have  written  under  the  influence  of  con- 
siderable asperity  of  temper,  arisinsr,  it  would  seem, 
out  of  the  fact  that  testimony  in  favour  of  the  flute, 
as  a  musical  instrument  possessing  especial  charms  of 
its  own  and  great  capabilities  of  expression,  has  been 
spontaneously  presented  to  the  public  in  your 
columns.  He  seems  to  think — for  so  he  expresses 
himself— that  everything  that  can  by  possibility  be 
said  in  favour  of  the  flute  has  been  ;  aud  it  is  not 
difficult  to  perceive  that  he  would,  if  he  could,  close 
your  columns  against  the  appearance  therein  of  any 
further  words  in  its  favour.  For  my  own  part,  I 
cannot,  but  think,  however,  that  counsel  hare  only 
just  risen  to  address  the  court  in  behalf  of  the  flute, 
and  that,  as  yet.  only  juniors  have  opeucd  the  case. 
The  reason  of  this  is  not  far  to  discover.  As  a  rule 
amateur  flutists  do  not  excel,  and  rarely  get  beyond 
what  may  be  termed  tht  pons  asinorum  of  the  flute ; 


and  so,  generally  speaking,  amateur  instrumentalists 
seldom  enjoy  the  confidence  and,  what  may  be 
termed,  the  inner  teaching  of  professional  musi- 
cians. So,  those  who  patronise  other  instruments, 
hearing  the  flute  villanously  played  by  their  amateur 
colleagues  in  their  local  circles,  instead  of  visiting 
with  just  reprehension  the  indifferent  performers  oa 
this  most  elegant  of  instruments,  unjustly  and  un- 
reasonably pronounce  against  the  flute  itself.  8neb 
connoisseurs  in  music  we  cannot  expect  to  write  in 
favour  of  the  flute,  while  those  who  hare  in  any 
degree  mastered  the  difficulties  which  the  flute  pre- 
sents to  the  progressive  student  will  know  that  to 
its  lovers,  marching  shoulder  to  shoulder  with  them- 
selves, words  in  its  praise  are  unnecessary.  From 
them  thus  we  are  also  not  likely  to  hear  much  in  its 
defence.  The  duty  to  a  certain  extent  appears  in- 
oumbent  upon  me  because  as  I  am  aware  that  your 
journal  is  perused  by  eminent  professors  in  the 
science  of  music  as  well  as  iu  others,  unless  after  the 
attack  which  I  cannot  but  consider  was  covertly 
aimed  at  me  in  your  last  by  your  correspondent  to 
whom  I  have  alluded,  I  came  to  the  front  I  might  be 
considered  by  them  to  rank  only  among  that  large 
number  of  amateurs  who  had  essayed  to  learn  the 
flute  and  had  failed.  Unwilling  to  incur  what  I 
should  regard  as  disgrace,  I  have  to  request  yoar 
permission,  sir,  that  I  may  appear  to  time.  Bat 
my  tajk  will,  I  opine,  be  one  not  very  difficult  of 
accomplishment,  for  I  purpose  to  appeal  to  authority. 
Accomplished  writers  on  the  tbwy  of  mnsic,  when 
treating  on  wind  instruments,  invariably  commence 
with  the  flute  as  possessing  capabilities  of  musical 
expression  of  a  peculiar  nature  of  pre-eminent  excel- 
lence ;  and  next  to  this  they  rank  the  clarionetta,  or, 
as  some  give  the  orthography,  the  clarinet.  Of 
the*e  authors  I  will  cite  two— viz. ,  Dr.  Marx,  in  his 
"  General  Musical  Instruction,"  and  the  profound 
Albrechtsberger  in  his  treatise  on  "  Thorough-Basi, 
Harmony,  and  Composition."  The  latter  referring 
to  the  flute,  says  :  "  It  is  capable  of  manifold  expres- 
sion— that  of  cheerful  joy,  or  sportive  playfulness, 
or,  in  the  lower  tones  and  in  minor  keys,  that  of 

Kathetic  complaint  or  gloomy  sorrow  :  the  tones 
ctween  the  one-stroke  to  the  two-stroke  G,  sound 
unspeakably  tender  and  soft— in  proof  of  which  we 
may  observe  how  Giiiek  and  Ha-uiel  have  used  this 
instrument  with  charming  effort ;  the  former  in  kit 
'  Armida  '  for  Rinaldo's  air  iu  D  major,  and  the 
latter  in  his  *  Alexander's  Feast.'  "  Rockstro,  one 
of  our  modern  talented  performers  on  this  instru- 
ment, refers  in  his  "  School  for  the  Boohm  Flute," 
to  its  exquisite  sweetness  as  having  passed  into  a 
proverb ;  and  a  small  ootavo  whieh  I  have,  entitled 
y  A  Word  or  Two  on  the  Flute,"  published  in  1888. 
its  author  being  a  Mr.  W.  N.  James,  is  a  passionate 

Sanegyric  on  that  instrument  fiom  beeinningtoend. 
lendelssoha,  in  his  oratorio  of  '*  St.  Pa  il,"  and  par- 
ticularly in  that  of  "Elijah,"  ha*  woiiderfulry orehes- 
trallv  availed  himself  of  the  power  and  resources  of 
the  flute,  and  I  would  venture  boldly  to  affirm  that 
to  refer  intrinsically  to  the  flute  as  an  instrument 
emasculate  in  tone  and  power  is  nothing  short  of 
musical  blasphemy.  But  I  await  instruction  from 
"  Beroe "  in  the  matter  I  havo  brought  under  his 
attention. 

Chelmsford,  May  27.  I.  F.  Ballard. 


T11054.}— Mat  I  be  allowed  to  chime  in  with  a 
few  words  on  the  above  subject  ?  I  thiuk  our  friend, 
Geoffrey  de  Geneville,  is  rather  too  severe  when  he 
places  that  beautiful  inztrnment,  the  flute,  oo  a 
level  with  the  '*  penny  whistle."    Has  Geoffrey  ever 
noticed  the  charming  effects  which  are  obtained  in 
an  orchestra  with  passages  written  for  flute  and 
clarinet  P    I  may  say  that  every  composer  of 
renown  has  availed  himself  of  that  sweet  sound 
produced  by  the  above  two  instruments  combined, 
and  with  organists  the  favourite  1 '  stop  "  is  flute  and 
clarinet.    Then,  if  these  two  perfect  instruments 
(for  each  is  perfect  in  itself)  work  so  well  together, 
why  should  they  be  set  up  one  against  the  other 
They  both  hare  qualities  of  a  superior  class,  an 
extended  compass,  varied  registers,  and  a  rich  ana 
charming  roice  ;    therefore  a  person  may  adopt 
either  the  one  or  the  other,  without  ever  °*"D.f 
cause  to  regret  the  choice  he  has  made   Would  i« 
surprise  Mr.  Geoffrey  to  learn  that  the  instru°Jr 
used  by  Mr.  Maycook  to  accompany  that  pretty 
song,  'rThe  Heart  Bowed  Down,"  is  not  a  clarinet, 
but  a  como-basetto,  unique  for  richness  of  mtooa- 
tiou?   This  last  is  an  instrument  very  difficult  » 
meet  with,  and  I  hardly  believe  one  of  them  conw 
be  found  in  any  music  warehonso  of  London.  *j» 
solo  was  written  by  Balfe  expressly  for  Mr.  Maycocx- 
To  clarinet-players  I  will  poiiit  out  the  MP0™?"! 
of  having  the  mouthpiece  in  proper  condition  t» 
is,  with  a  legitimate  "  lay  ."    People  are  C0W«™¥ 
complaining  of  the  difficulty  of  getting  a  good  "**■» 
when  it  is  only  the  mouthpieee  which  is  at  fsu>»- 
The  damp  often  cause*  tin-  lay  to  warp  or  al w, 
and  immediately  it  is  p-  rccivul  that  some 
wrong  the  mouthpiece  out-lit  to  pass  tbrougux 
hands  of  a  competent  pu  <.  i,  v.!,o  would  set  it  rur 
again.   I  find  I  must  get  my  mouthpiece* 
up  "  about  once  in  four  mouths  ;  and,  for  the  "*~ 
of  those  who  are  troubled  with  a  defective  lay,  1 
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mention  that  I  get  tbe  job  done  at  Mr.  Gavin's, 
Colchester-street,  Pinilieo. 

With  regard  to  prices  of  Boehm  flutes  and 
clarinets,  I  hare  made  inquiries  at  various  places, 
mad  I  find  that  tbe  flute.*  are  dearest  l>y  three  or  four 
pounds.  I  can  fully  boar  out  what  Mr.  Geoffrey 
says  when  he  speaks  of  the  facility  of  playing  in 
extreme  keys  with  the  Boehm  clarinet.  In  France 
the  artiste  go  into  the  orchestra  with  the  1  h  clarinet 
only,  and  with  this  they  play  everything  ;  they  use 
the  Boehm,  of  course.  A  word  about  the  spelling  of 
clarinet : — Clarinette  ( French) ;  clarionet  (old  fashion 
nglish) ;  clarinet  (.the  modern  English). 

Edgardo. 

Eg 

in 


ORGAN  TUNING, 
f  11055.]— I   mat    inform  Thomas   Birt  (\oiter 
"CC)  that,  owing  to  the  had  usage  tbe  metal  pipes 
received,  I  used  a  sliding  tube  of  paper  some  ten 
or  twelve  years  ago,  and  found  it  answer  the  purpose 
well.  E.  T.  Boott. 


DRAWING  FROM  THE  MICROSCOPE. 
[11056.}—  At  a  recent  meeting  of  the  Natural 
History  Society,  of  Gottingen,  Dr.  H.  Holle  exhi- 
bited his  new  apparatus  for  drawing  from  tbe 
microscope,  and  as  I  believe  a  brief  note  about  it 
will  interest  your  readers,  I  send  it  for  insertion. 
Tbe  inventor  believes  that  be  has  overcome  most  of 
the  inconveniences  of  previous  instruments.  The 
principle  of  his  is  that  neither  the  drawing-pencil 
itself  nor  its  reflection  U  Been,  hut  a  collective 
picture  of  the  whole  is  (nought  iuto  view  by  a  com- 
bination of  lenses.  To  effect  this  the  eyepiece  of  the 
microscope  in  its  ordinary  position  is  made  to  serve 
also  for  a  telescope  fixed  at  about  the  distance  of  the 
height  of  the  microscope  ;  the  axis  is  twice  reflected 
at  right  angles  by  mirrors.  The  first,  and,  of  course, 
transparent  mirror,  is  placed  immediately  under  the 
eyepiece,  and  the  second  is  above  the  object-glass  of 
the  telescope.  The  first  is  of  the  greatest  tenuity 
possible  (about  2  of  a  millimetre  thick),  in  order 
that  the  images  of  the  pencil  transmitted  by  the  upper 
and  lower  faces  of  the  glass:  may  fall  together.  The 
mirror  above  the  objective,  ou  the  contrary,  should 
be  of  moderate  thickness,  or  it  may  be  replaced  by  a 
prism.  Between  the  two  mirrors  there  is  a  lens 
which  again  transposes  the  inverted  image  of  the 
pencil.  In  using  this  apparatus  the  microscope- 
image  is  seen  in  a  direct  manner  without  tiring  the 
eye.  The  position  of  the  hand  occupied  in  drawing 
is  immediately  to  the  right  of  the  microscope,  the 
most  comfortable  position  possible.  The  picture  is 
drawn  without  being  reversed,  and  on  a  scale  answer- 
ing to  the  objective  employed,  and  an  eyepiece  of 
low  power.  When  an  objective  of  low  power  is  used 
it  is  necessary  with  this  apparatus  as  with  every 
Other  to  darken  the  field  of  vision  in  order  that  the 
image  of  the  pencil  may  be  distinctly  seen,  but  when 
an  object-glass  of  high  power  is  employed,  or  the 
object  itself  is  more  opaque,  it  is  sufficiently  con- 
spicuous. Dr.  Holle  asserts  that  he  has  drawn  thick 
sections  of  meri*tetna'.ie  tissue*  easily,  which  it 
would  be  impossible  to  do  even  with  Oborbauser's 
apparatus.  E-  G.  C. 

TA8MANIAN  EUCALYPTUS. 
[11057.]— If  tbe  date  on  which  the  "  microsco- 
nist  Btated  that  the  stomata  were  worth  studying  " 
(11011,  p.  309)  bo  throe  or  four  years  since,  and  not 
months,  the  reference  may  probably  be  to  a  note 
of  my  own,  containing  an  abstract  of  somewhat 
careful  observations  on  the  structure  of  the  leaf, 
and  published  in  the  P/iarmnceuftcat  Journal  in 
June,  1873.  I  am  not  sufficiently  sure  of  this  to 
induce  me  to  inclose  an  envelope  for  the  haves  your 
correspondent  ha-  forwarded  ;  but  you  will  perhaps 
allow  me  to  say  that  1  should  be  grateful  to  any  one 
who  would  forward  mo  a  few  leaves  af  any  eucalypt 
in  order  that  I  may  enlarge  my  previous  observa- 
tions. They  may  b«  addressed  to  me — Armley,  near 
Leeds. 

Your  coirespondent  may,  perhaps,  bo  interested 
if  I  give  an  abstract  of  the  work  I  have  published  on 
these  leaves.  They  all  bear  a  white  "  bloom,"  due  to 
auperation  of  the  epidermis.  The  longer  leaves 
ve  great  numbers  of  semi  lunar  stoinates  on  each 
"ace,  and  tbe  two  surfaces  agree  more  closely 
n  usual.  On  examining  a  transverse  section  we 
lice  presence  •  f  reoeptaeula,  not  immediately 
beneath  tbe  epidermis,  containing  a  yellow  essential 
oil,  similar  to  tbe  oil  in  the  bark,  but  lighter  in 
colour,  probably  from  the  absence  of  a  tannin  com- 
pound. There  appears  no  free  tannic  acid  in  tho 
oil  of  either  bark  or  leaves.  Tbe  cells  of  tho  epi- 
dermis are  thickened,  not  so  compressed  as  usual, 
and  much  longer  than  broad,  differing  very  much  in 
this  respect.  The  sun-epidermal  layer  is  chiefly 
composed  of  glolose  cells,  mauy  of  which  contain  a 
rose  or  rose-purple  chromule,  ofteu  present  in  suffi- 
quantity  to  give  a  deeded  purple  tint  to  the 
and  midnh.  Tho  parenchyma  cells  are 
icker  walled  in  than  in  the  bark,  and  contain 
byll  and  starch.  Crystals  are  not  usually 
nndant. 


The  midrib  resembles  in  cross  section  a  section 
through  an  involute  vernation  or  "  scroll." 

The  stomates  are  very  numerous,  consisting  of  two 
equally- sized  semi-lunar  crlls.  Exudation  of  n  yellow 
resiuoid  substance,  an  oxidation  'product  probably 
of  ono  ot  the  oils  of  the  leaf,  is  found  on  the  surface 
of  the  older  leaves  as  tear-shaped  masses  imme- 
diately above  pear-shaped  reccptacula,  situate  below 
tbe  epidermal  and  sub-epidermal  tissues.  These 
reccptacula  are  of  two  forms,  one  circular  in  cross 
section  and  not  communicating  with  the  exterior, 
the  other  pear-shaped  and  frequently  opening  at  the 
surface  by  a  small  orifice,  not  due  merely  to  disrup- 
tion of  the  onter  cell  wall,  but  often  perfectly  formed 
as  a  pseudo  *tomate.  The  contents  of  those  ore 
slightly  different. 

The  colouring  matter,  vascular  system,  Stc,  are 
all  specially  interesting,  and  have  been  more  or  less 
fully  discussed  in  the  place  cited. 

H.  Pocklington. 


The  Flow  of  Water  at  Different  Tempera- 
tures.— Erratum. — Below  186'  Fahr.  in  second 
column  of  figures  on  p.  256,  read  160  instead  of  166. 

D.  Winstanley. 


SELECTED  CORRESPONDENCE. 


HENS  AND  CHICKENS.' 

When  your  hons  want  to  sit  let  them  sit  in  the 
nests  they  lay  in.  This  can  be  easily  done  by 
putting  a  piece  of  wood  similar  to  the  one  that 
divides  tbe  nests  at  the  end  of  the  30io.  piece, 
and  making  two  hole3  through  the  lid,  into  which 
you  can  put  two  2in.  nails  to  keep  the  board  in  its 
plaee.  By  this  means  tbe  sitting  hen  will  have 
plenty  of  light  and  air,  and  the  other  fowls  will  not 
be  aide  to  annoy  her. 

The  largest  profit  with  the  least  trouble  is  made 
with  fggs.  A  good  hen  under  ordinary  circum- 
stances will  lav  180  eggs  in  a  year.  The  best 
breeds  are  tbe  Leghorns,  Spangled  Hambnrgs,  and 
Black  Spanish.  The  Hamburg  lays  tho  largest 
number,  but  its  eggB  are  small.  Tho  others  lay  fine 
large  eg?9,  and  two  hundred  per  annum  is  not  an 
enormous  yield  for  one  hen  if  properly  housed  and 
well  fed  in  winter. 

One  bushel  of  Indian  corn  will  feed  one  fowl  of 
the  last-mentioned  breeds  well  for  a  year  if  it  has  a 
run  where  it  can  got  grans  and  insects.  If  you  do 
not  waat  to  keep  any  particular  breed  choose  birds 
with  large  combs,  black  legs,  white  ears,  colour  per- 
fectly black.  Avoid  yellow  legs,  red  ears,  and 
crooked  breast  bones.  Take  the  feet  in  your  hand, 
and  if  they  feel  stiff  and  hard  reject  the  bird  ;  they 
should  feel  soft  and  smooth.  If  the  comb  is  not  red 
examine  it  closely  to  see  that  there  is  no  disease 
about  it. 

If  you  want  chickens  give  the  preference  to  the 
Light  B  rah  mas.  In  choosing  get  plenty  of  Dorking 
blood  in  them,  though  when  mixed  slightly  with  the 
Cochin,  they  are  more  vigorous  than  pure  Dorkings. 
Always  avoid  yellow  legs  and  crooked  breasts.  But 
the  most  profitable  of  all  chicks  are  young  ducks. 
In  ten  weeks  they  are  fit  for  the  market,  and  should 
be  killed  at  that  age.  They  bring  as  high  a  price  a9 
a  four  or  five- mouth  chicken.  You  can  also  take 
them  away  from  the  hen  as  soon  as  hatched,  and 
have  her  laying  again  five  or  six  weeks  sooner  than 
with  chickens.  The  best  duck  for  this  process  is 
the  White  Aylesbury  ;  it  grows  quickly.  The  Roman 
Grey  and  Cayuga  Blacks  are  good  ducks,  but  to 
kill  before  they  shoot  tho  second  feather,  give  the 
preference  to  the  Aylesbury. 

Game  hens  la  the  seooud  year  are  the  best  for 
sitting.  The  Brahtuas  often  sit  well.  If  you  have 
any  doubt  about  a  hen  sitting  put  dummies  under 
her  for  two  or  three  days  with  the  end  board  up. 
This  will  make  the  hens  that  lay  in  the  same  nest 
find  another.  If  you  then  find  her  bust  feel  hot  to 
tbe  hand  take  out  the  dummies  and  put  the  eggs 
under  her,  first  marking  them  so  as  to  detect  any 
stray  eggs  that  may  be  laid  amongst  them.  Remove 
the  end  board  every  night  and  morning  when  you 
feed,  and  put  it  up  again  when  the  hen  has  returned 
to  the  nest.  Never  take  her  off  ;  let  her  consult 
her  own  convenience  in  that  respect,  and  act 
accordingly.  If  you  set  a  number  of  hens  put 
two  or  three  to  set  at  the  same  time.  You 
can  then  if  you  have  small  clutches  put  two  to  one 
hen.  Put  the  other  beu  under  a  crate,  and  9he  will 
forget  the  chicks  in  two  or  three  days.  Or,  you  can 
take  a  lamp  into  tbe  pen  after  dark  when  your  hens 
have  been  laying  nine  or  ten  days,  and  examine  the 
eggs  ;  take  out  all  the  bad  ones  and  put  all  the  good 
ones  under  two  hens.  Put  fresh  eggs  under  the 
third.  The  good  eggs  are  easily  distinguished  from 
the  bad  by  buing  opaque  when  held  between  the  eye 
and  tbe  lamp,  the  bad  ones  being  clear.  Put  the  bad 
eggs  in  a  cool  place,  and  if  they  have  not  been  sot 
more  tban  nine  or  ten  days  you  can  boil  them  hard 
for  the  chicks  when  they  batch.  By  this  means  you 
can  almoBt  invariably  got  good  clutches. 


•  Canada  Farmer, 


If  you  keep  only  a  small  number  of  fowls  the 
Black  Red  Games  are  good  birds  (if  not  mixed  with 
Malay).  They  sit  well,  lay  well,  are  good  hardy 
fowls.  If  well  managed  one  hen  will  hatch  one 
clutch  of  ducks  early,  one  of  chickens  late,  and  lay 
ovor  ono  hundred  eggs  in  the  year. 

When  you  commence  buy  at  once,  if  you  can 
the  fowls  you  want,  or  even  more  Do  not  purchase 
a  few  now  and  again,  as  every  time  you  add  fresh 
ones  the  others  are  disturbed.  By  having  a  few 
extra  you  can  remove  some  you  do  not  like,  and 
still  have  the  desired  number.  Keep  one  cock  to 
every  ten  or  twelve  hens.  Set  one  about  two  or 
three  years  old,  and  have  tho  other  chickens.  If 
your  neighbours  keep  fowls  cUmo  by,  let  your  old 
cock  be  good  and  strong  in  order  that  he  may  be 
able  to  prevent  depredators  from  gaining  an 
entrance.  If  a  strange  cock  should  enter  he  will 
surely  be  followed  by  his  hons,  and  these,  by  mixing 
with  yours,  will  as  surely  stop  thorn  from  laying. 

In  feeding  the  first  consideration  is  grit.  The  best 
grit  is  smooth  water-washed  stones  about  the  size  of 
barleycorns.  If  your  fowls  are  allowed  to  roam  at 
will  they  can  generally  in  summer  get  sufficient,  but 
not  always  ;  and  if  many  an  unsuccessful  keeper  of 
poultry  would  cut  open  the  gizzard  of  ono  of  his 
fowls  after  killing  he  would  find  it  filled  with  matted 
husks  and  the  hard  fibres  of  roots  and  grass,  but  no 
grit.  Perhaps  a  few  buttons,  bits  of  bone  or  coal, 
that  the  ben  may  have  picked  up  for  waut  of  some- 
thing better  to  assist  her  digestion  may  be  met  with  ; 
but  be  should  find  tbe  gizzard  about  one-third  full 
of  small  stones.  If  he  does  not,  then  his  fowls  need 
grit.  It  is  just  as  necessary  to  them  as  teeth  to 
himself. 

The  best  grain  to  feed  with  is  Indian  corn  or 
maize.  Ono  bushel  will  feed  any  of  our  smaller 
breeds  for  a  year  without  adding  any  other  food 
than  the  fowl  can  pick  up  on  a  good  grass  run. 
Shorts  are  first-class  food  iu  summer,  mixed  Btiff 
with  curdled  milk  or  water.  Always  give  your  fowls 
as  much  grain  as  they  can  eat  before  they  go  to 
roost.  If  you  find  them  moped,  stopping  on  the 
roost  in  the  daytime  and  not  generally  inclined  to 
move  about,  give  them  a  few  pea|— say  one  feed 
instead  of  corn — give  peas  alone,  nnmixed  with  any- 
thing else.  If  they  cannot  get  sufficient  insect  food 
give  lean  raw  meat.  Liver  or  pluck  cut  up  into 
small  pieces  will  pay  at  any  time  by  adding  to  the 
number  of  eggs.  You  should  also  change  the  food 
occasionally.  Wheat  makes  a  good  change,  barley 
also  is  very  good  ;  but  for  regular  feeding  noue  of 
them  is  equal  to  Indian  corn.  Always  mix  some  of 
this  latter  with  the  other  grains  when  introducing 
changes.  Give  plenty  of  good  clear  drinking  water 
in  shallow  pans,  so  that  the  chicks  cannot  get 
drowned. 

In  making  nests  first  put  in  a  shovelful  of  ashes 
or  dry  sand  mixed  with  oue  handful  of  powdered 
sulphur.  Then  make  tho  nest  with  straw,  and  put 
in  a  dummy.  Every  time  a  hen  sits  remove  the 
straw  and  put  in  fresh. 

The  best  food  for  your  ducks  and  chickens 
when  hatched  is  hard-boiled  eggs  chopped  fine  and 
moistened  for  the  ducks.  After  the  first  day  add  a 
few  crumbs  of  bread  to  the  egg.  You  can  then,  as 
soon  as  they  will  eat  it,  feed  your  chickens  with 
wheat,  and  your  duclcs  with  sh  >rts  mixed  with  water 
or  curdled  milk.  When  your  ducks  are  seven  weeks 
old  mix  with  their  shorts  grea*e  or  chandlers'  waste 
(the  refuse  of  rendered  lard),  and  you  will  find  your 
ducks  fat  at  ten  weeks  old.  Ton  them  for  the  last 
throe  weeks,  aud  give  water  only  when  you  feed. 

Twelve  ducks  will  eat  in  ten  weeks  ten  eggs,  81b. 
of  wheat,  1001b.  of  fine  ■Mrta,  and  151b.  of  lard 
waste.  The  host  time  to  hatch  chickens  is  April  if 
you  intend  keeping  for  two  years,  and  Juuu  if  only  for 
one  year.  Generally  speaking,  it  is  best  not  to  keep 
them  over  two  years  laying.  W.  W.  H. 


Varnish  for  Photographs.  —  The  Pharma- 
ecu-ten  C-ntral  Anxcigc  gives  the  following  formula 
for  a  varnish  for  cards,  photographs,  Ac. :— Put 
from  thirty  to  forty  grammes  of  light  yellow,  trans- 
parent dammar  lac  into  a  flask  and  pour  over  it 
about  180  grammes  of  pyroxj  lie  spirit.  With  occa- 
sional shakings  the  mixture  may  bo  left  for  about 
a  fortnight  ut  an  ordinary  drying  temperature,  at 
the  end  of  which  time  the  re»iu,  now  thoroughly 
saturated  with  tho  spirit,  may  be  decanted  off,  care 
being  taken  not  disturb  the  sediment.  Then  to 
four-sevenths  by  weight  of  this  varnish  add  three- 
sevenths  by  weight  of  thick  homogeneous  collodion, 
shake  them  up  well  together,  let  the  mixture 
settle,  and  store  in  well  stoppered  bottles.  To 
use  the  varnish  draw  vertic-il  strokes  across  the 
surface  to  be  varnished  with  a  soft  beuver-hair 
peucil  dipped  in  the  varnish.  After  the  first  coat  of 
varnish  dries  there  is  a  clear  glossy  surface,  and 
after  two  or  three  coats  have  boon  applied  a  film  is 
formed  which  remains  glossy  iu  spite  ot  the  action 
of  the  weather,  and  retain*  its  elasticity  iu  all  cases 
when  the  cards  have  to  bo  rolled.  This  last  quality 
renders  it  especially  suitable  for  the  protection  of 
maps,  plans,  ami  topogr  iphic  il  drawings,  aud  the 
fact  that  it  has  no  chemical  influence  upon  colour  is 
an  argument  in  favour  of  its  use  as  a  varnish  for 
photographs  in  cases  where  extreme  glossiness  of 
surface  is  deeraod  desirable. 
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REPLIES  TO  QUERIES. 


In  their  antwers,  Corretpondenia  ore  re- 
tried fully  requested,  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 

[23043.1— Muflio. — My  reason  for  never  having 
answered  this  query  is,  that  till  a  Terr  few  days  aero 
I  never  saw  it.  It  is  possible  that  the  querist  may 
long-  ago  hare  obtained  the  information  desired  from 
some  private  source ;  but  in  case  it  may  still  be 
useful  I  give  the  answer.  Every  musio  firm,  such 
as  Lafleur's,  Booseya,  &c.,  keep  people  in  its  employ, 
or  is  acquainted  with  people,  who  would  readily  un- 
dertake the  arranging-  of  music  for  a  brass  band  ; 
and  advertisements  have  appeared  in  the  English 
Mechanic  within  the  last  twelve  months  from  a 
correspondent  of  this  journal  ("  T.  L.  M."),  offering 
to  undertake  the  same  work.  The  remuneration  for 
such  a  job  would  depend  entirely  upon  the  length  of 
the  melodies,  whether  they  are  already  harmonised, 
whether  they  require  alterations,  embellishments, 
or  additions  in  the  way  of  introductions,  codas.  &c, 
as  well  as  upon  the  size  of  the  score.  I  should  think 
that  for  a  sixteen-barred  melody,  arranged  for  10 
instruments,  a  guinea  would  be  about  the  price 
charged.  The  same  for  21  instruments  would,  per- 
haps, cost  a  guinea  and  a  half,  and  so  on  in  propor- 
tion. In  this  case  both  harmonies  and  melodies  are 
provided  by  the  owner  of  the  music.  In  cases  where 
much  extra  composition  and  harmonising  has  to  be 
done  by  the  arranger  the  prices  would  be  very  much 
higher,  inasmuch  as,  though  composers  are  willing 
enough  to  work  at  hack  prices  for  the  musio  shops 
they  charge,  heavily  upon  private  individuals.  I 

»se)f  should  be  willing  to  arrange  music  for  such 
the  readers  of  the  Mechanic  as  may  find  them- 
selves unable  to  attain  their  object  elsewhere.— 
E.J.  P. 

[26366.]- Cheap  Chemical  Balance.— -  J.B.C.," 
in  his  communication,  is  misleading  where  he  says 
"  when  the  centre  of  gravity  is  too  low  the  beam 
will  oscillate  freely,  and  when  too  high  it  will  set 
more  or  less  stubbornly  at  one  end  or  the  other." 
Let  c  represent  the  centre  of  gravity  of  a  beam  and 


a1  the  point  of  suspension ;  now  it  is  evident  that 
when  the  beam  oscillates  its  centre  of  gravity,  c, 
must  describe  an  arc  of  a  circle  about  the  point  a1, 
or,  in  other  words,  the  entire  weight  of  the  beam 
and  its  load  must  be  lifted  through  a  oertain  space 
before  oscillation  can  take  place.  This  form  of  beam 
is  said  to  possess  stable  equilibrium.  Now  let  us 
suppose  that  the  point  of  suspension  is  transferred 
to  a2  ■  in  this  case  the  centre  of  gravity  will  readily 
topple  over,  and  a  beam  so  constructed  is  said  to 
possess  unstable  equilibrium  ;  hence  it  is  plain  that 
the  nearer  the  points  suspension  and  centre  of 
gravity  are  made  to  approximate,  the  more  sensitive 
will  the  beam  become.  Perhaps  it  is  not  generally 
known  that  this  may  be  very  easily  effected  in  a 
common  beam  by  placing  a  small  sliding  weight  on 
the  cock  or  style.  But  to  return  to  "J.  B.  C.'s" 
balance.  He  tells  us  that,  "  theoretically  a  cylinder 
passing  through  the  beam  at  right  angles,  resting 
upon  two  cylinders  parallel  with  the  beam,  one  on 
each  side  of  it,  is  a  more  perfect  method  "of  suspension 
than  the  knife-edge  one.  This  is  not  true,  for  to 
destroy  the  horizontality  of  a  beam  with  a  cylindric 
axis,  or,  in  other  words,  to  cause  it  to  give  indi- 
cations, the  centre  of  gravity  of  the  beam  and  its 
load  must  be  raised  through  a  space  represented  by 
the  versed  sine  of  the  angle  made  by  the  beam's 
deflection.  Of  course  for  small  cylinders  this  wonld 
be  very  small,  still  it  may  be  worth  while  to  point  it 
oat.— Ex-Blacksmith. 

[26369.]— The  Cycloid  Curve.— Errata.— For 
"  commence  from  C,"  p.  288.  first  column,  bottom 
line,  read  "  commence  from  L;"  and  in  column  2, 
line  16.  LmDn  should  be  Z-  (angle)  mDn.—C.  W. 
Hodgson. 

[25375.]— Forces  of  Impact.— I  imagined  (not 
for  the  sake  of  sarcasm— why  should  I  P)  that 
"  Cycloid  "  intended,  on  p.  126,  to  show  that  §  win2 
represented  the  force  of  impact.  On  referring  back 
to  his  answer,  however,  I  find  that  such  is  not  the 
ease,  and  that  it  is  only  a  repetition  of  my  previous 
reply.  I  apologise ;  but  I  must  say,  "  I  can  see  no 
reason  for  a  second  edition  under  a  different  name," 
Ac.  (p.  286).— C.  W.  Hodgson. 

[26421.]— Tonnage  of  Yachts  (TJ.Q.).-* Steam 
yachts  are  measured  in  the  same  manner  as  all 
steam  vessels.  Sailing  yachts,  however,  are,  for 
racing  purposes,  measured  in  a  different  way  to  any 
other  sailing  vessels.  The  rule  is:— "Take  the 
length  on  the  load  water-line  from  the  fore  part  of 
the  stem  to  the  after  part  of  the  stern-nost,  from 
which,  deducting  the  breadth,  the  remainder  shall 
be  esteemed  the  just  length  to  find  the  tonnage. 
The  breadth  shall  be  taken  from  the  outside  plank 
in  the  broadest  part  of  the  yacht ;  then,  multiplying 
the  length  by  the  breadth  so  taken,  and  that  product 
bv  half  the  breadth,  and  dividing  the  product  by  94, 
the  quotient  shall  be  deemed  the  true  tonnage  of  the 


yacht."  The  difference  between  this  rule  and  the 
ordinary  one  for  sailing  vessels  is  that  in  this  the 
depth  is  estimated  at  half  the  breadth,  instead  of 
being  absolutely  measured. — Brother  Bob,  Liver- 
pool. 

[25641.]— Indiarubber  Tire  Cement  (TJ.Q,.).— 
I  think  '*  B.  W.  F."  will  find  the-  Sinclair  cement  to 
answer  his  purpose.  I  and  a  friend  have  just  fixed 
on  a  tire  with  a  V-shaped  rim,  which  we  heated  by 
means  of  a  Bunsen  burner  and  then  applied  the 
ho{  cement,  taking  care  to  have  the  rubber  well 
cleaned  with  mineral  naphtha.  The  phantom  rims 
are  rather  shallow,  and  you  will  have  to  join  the 
two  ends  of  your  tire  securely  by  copper  wire  or 
some  other  means.  I  may  not  tell  you  where  the 
cement  is  to  be  bought,  but  it  is  well  advertised. 
Let  us  know  if  you  succeed. — Chime. 

[26670.]  —  BOin.  Bioyole  Wheel  (TJ.Q,).  — 
"  R.  P."  must  have  some  means  of  tightening  his 
spokes,  or  he  can  never  get  and  keep  his  wheel  true. 
I  do  not  know  of  any  method  but  screws,  except  the 
Ariel  lever,  which  is  patented,  and  not  satisfactory. 
I  suppose  from  the  dimensions  given  that  his  rim  is 
wood ;  if  so,  he  may  fix  the  spokes  as  I  did  some  five 
years  ago— viz.,  drill  holes  to  receive  each  a  screw- 
eye,  all  the  eyes  pointing  towards  the  centre  of 
wheel,  and  all  the  screw-nuts  on  the  outside  of  rim 
let  into  a  recess  large  enough  to  allow  a  small  screw- 
key  to  be  inserted  from  the  side  in  order  to  tighten 
each  one.  The  spokes  must  be  V-shaped,  and  placed 
through  the  eyes,  having  their  bent  part  resting 
inside  the  loop  of  the  eye ;  the  two  ends  of  the  V  can 
be  firmly  fixed  to  the  nave  or  boss.  There  is  a 
description  and  drawing  of  the  above  in  Vol.  XIII., 
p.  413.  After  all  a  wood  rim  is  not  satisfactory,  as 
it  will  warp  sooner  or  later,  and  then  it  becomes  a 
great  nuisance ;  better  get  a  metal  rim  V  or  TJ- 
sbaped,  and  fasten  the  spokes  as  they  are  done  in 
the  ordinary  spider— viz.,  with  screw-nipples  round 
the  centre  boss.  A  50in.  wheel  should  not  have  leas 
than  16  spokes  on  each  side. — Chime. 

[25681.]— Circular  8aw.— The  rule  is,  that  one- 
horse  power  is  required  for  every  inch  of  saw  above 
the  table,  and  that  means  one-horse  power  taken  off 
an  engine,  not  one-horse  gear.  _  I  should  like  to  see 
a  horse  cutting  stuff  41in.  in  thickness,  but  I  do  not 
mean  cross  cutting. — J.  M.  T. 

[26719.]  —  Horse  Dealer's  License.  —  "  Coal 
Factor"  may  buy  and  sell  as  many  horses  as  he 
chooses  within  the  year,  as  the  duty  on  horse 
dealers'  licenses  is  now  repealed.  See  37  Vict.,  c.  16, 
June  8th,  1874.  This  Act  repeals  the  duties  on  horses 
and  mules,  race  horses,  and  horse  dealers'  licenses, 
and  it  came  into  operation  on  July  1st,  1874.— Ixon. 

[25727.1— Refining  Cotton  Seed  Oil  (TJ.Q,.).— 
Get  a  glass  funnel  and  put  some  pieces  of  glass 
in  its  bottom  so  that  a  liquid  runs  through  in  a  very 
small  stream  only;  through  this  funnel  run  2  per 
cent,  by  weight  of  sulphuric  acid  into  your  oil, 
stirring  all  the  time  with  a  wooden  paddle  and  for 
one  hour  afterwards :  let  stand  24  hours.  Put  a 
small  tap  into  the  cask  Sin.  above  the  bottom,  run 
the  oil  into  other  casks  amongst  hot  water  (stirring 
all  the  time),  about  five  times  as  much  hot  water  as 
there  is  oil ;  let  it  settle  for  some  weeks,  then  take 
the  refined  oil  off  the  top.— W. 

[26740.]  —  Lift  of  Valves  (TJ.Q.).  —  If  the  lift 
does  not  depend  upon  circumstances  in  each  case 
there  is  no  other  rule,  but  that  the  area  of  cylindrical 
outlet  is  equal  to  area  of  diameter  if  the  valve  lifts 
quarter  of  diameter.— W. 

[26769.]— Cleaning  Hair  (TJ.Q.).  —  For  every 
pound  of  hair  dissolve  Jox.  of  washing  soda  in  hot 
water,  fill  another  vessel  with  clean  hard  warm 
water,  mix  both  fluids  and  agitate  the  hair  in  it  for 
quarter  of  an  hour  with  a  clean  stick.  After  this 
wash  once  in  warm  and  then  in  cold  clean  water.— W. 

i 26776.1— Economiaer.— I  am  much  obliged  to 
ack,"  "  Sigma,"  and  "  Self-taught  Engine  Man," 
for  their  replies  to  my  question.  I  think  "Self- 
taught  Engine  Man"  has  misapprended  my  ques- 
tion when  he  mentions  160ft.  To  Sigma :"  It  would 
be  very  inconvenient  for  us  to  superheat  the  steam  ; 
we  could  meet  your  first  suggestion  by  getting  the 
pipes  as  near  the  top  of  highway  as  possible.  Say  if 
2in.  pipes  wonld  be  better,  or  not,  crossing  the  high- 
way, as  I  think  it  would  cause  quicker  circulation. 
To  Jack :"  Say  if  a  more  capacious  reservoir  would 
bo  better  or  not — say,  from  water-line  to  top  of 
dome— as  I  think  it  would  need  adjusting  very  often. 
— G.  Almond,  Belmont,  Bolton-le-Moors,  Lan- 
cashire. 

[26796.]— Bogie  Locomotives.— I  think  if  Mr. 
Mayer  makes  inquiries  he  will  find  that  it  was  new 
fire-boxes  and  not  new  boilers  that  were  supplied  to 
Nos.  301  and  302.  See  also  let.  10974,  p.  280,  and 
the  second  paragraph.  I  don't  think  Mr.  Mayer  does 
know  what  low  chimneys  I  mean.  I  referred,  as  I 
think  he  does,  to  those  about  as  high  as  a  hat.  They 
are  on  the  new  tank  locomotives  Mr.  Adams  has 
just  had  built  by  Neilson,  of  Glasgow,  leading  and 
driving  wheels  4ft.  lOin.  coupled.  He  will  see  two 
shunting  at  Brick-lane  any  morning,  Nos.  213  and 
217.  They  were  made  for  the  Woolwich  traffic.  Why 
the  new  four-coupled  leading  bogies  are  short  of 
steam  I  cannot  say.  I  suppose  "Express  Driver" 
would  say  it  is  because  the  leading  end  rests  on  a 
bogie.  What  does  Mr.  Mayer  mean  by  "  When  are 
we  going  to  have  continuous  brakes  on  the  perma- 
nent trains?"  All  the  Enfield.  White  Hart-lane, 
and  Walthamstow  trains  are  fitted  with  one  kind  or 
another.   Some  have  Barker's  hydraulic,  some  the 


chain  brake,  and  others  Smith's  vacuum.  This  bet 
is  the  one  adopted  for  the  4.45  Colchester  exprtu, 
and  I  believe  the  6  p.m.  to  Cambridge  will  also  too* 
be  fitted  with  one  of  them.— A.  G.  Boyd. 

[25821.]— Algebra.— Perhaps  the  following  nuj 
be  of  some  assistance  to  "  Clement,"  but  it  b  ntW 


lengthy  :— 


Then,  as  t  x 

...500  -  ^ 
s 

Again,  s 


Let  *  =  A's  stock. 

y  «=  rate  of  interest, 
s  =  investing  price. 

100:  Wff-  A'* capital; 
WPJL^JM?  =  B'.  capital 


V 


*  :  ^  A's  income  ftr  one  yea 
s 


i :  y  ::  62  -  *  :  5  y  -  x-~  B's  income ; 

...  100*  +  2xt/  =  ^297. 
s  » 

&00»  ~  1°0*  +  40y  -  *3L  =  297, 

Orl00*  +  2xj/=-297s 
500«-  100*+402y-8*y  =  297* 
.-.  600  s  -  297  s  -  6  *y  +  40  yn  =  297  s, 
And  40  y*  -  6ry  =  942; 

•  t  m  3«V 

20  y  -  47  ' 

Substituting  this  value  of  *  we  find 

100*  +  2ey    801  *V  , 
*  20  y  -  47' 

and  40  y3  +  1916  y  -  4700  =  891  y, 

Or,  40  y»  +  1015  y  =  4700 

8y»  +  203  y  =  940; 

-  203  ±y  J,  41209  +  30080  >  m  267  -  88 

.•.  y  =  4  per  cent. 

Bnts  =     3*V      -  I*?  •  ** 
20  y  -  47       33  11 

Therefore,  4  :  11  ::  .£100  :  .£275  =  A's  capital; 
.-.  600  -  .£275  -  .£225  =  B's  capital 
The  interest  of  £375  for  2  years,  at  4  per  cent- U 
£22,  which,  added  to  £276,  is  equal  to  £297.  Tie 
interest  on  £225  for  8  years,  at  4  per  cent.  =  £72, 
which,  added  to  £225  =  £297.— H.  F.  Swsent. 

[25838.]— Kaleidoscope  — J.  Claton  and  othm 
inquired  about  the  kaleidoscope  and  have  been 
answered.  My  purpose  now  is  merely  to  describe  t 
plan  which  makes  the  exhibition  of  a  kaleidoscope 
still  more  interesting  than  when  twenty  pieces  d 
glass  are  used.  I  use  one  made  of  three  strips  of 
blackened  glass  instead  of  two,  then  fix  a  wooden 
wheel  of  deal  in  a  horizontal  position  so  as  fa'  bt 
turned  by  another ;  in  the  middle  of  it  fix  an  upright 
with  several  arms  of  different  lengths  projector 
from  different  heights,  and  then  fix  with  small  pis* 
(they  are  the  best  because  yon  can  alter  yoor 
arrangement)  a  number  of  bright  coloured  threads, 
bits  of  ribbon,  or  anything  of  the  kind,  and  of  anr 
odd  shapes,  to  the  wheel,  the  upright,  and  the  anas 
Fix  them  loosely  and  in  the  most  admired  con- 
fusion, and  then  look  at  them  through  the  kalei- 
doscope while  slowly  turning  the  wheel  and  turning 
the  instrument  about.  When  well  done  the  show  « 
very  pretty  and  makes  a  nice  toy  for  childrea- 
E.  T.  Scott. 

[25871.]— Sea  Blokness.— This  malady  is  whollj 
caused  by  "  involuntary  motion."  No  drugs,  dieting, 
or  bandaging  will  cure  or  prevent  its  recurrence. 
When  the  mind  is  schooled  to  know  when  and  how 
far  the  vessel  will  pitch  or  roll,  then  sea  sickness  will 
cease,  as  the  individual's  mind  or  will  will  thee  con- 
sent that  the  motion  of  his  body  shall  partake i0f 
that  of  the  ship.  And  it  is  a  curious  fact  that 
although  a  person  may  be  free  from  sea  sickness  on 
one  of  the  P..and  O.  floating  palaces  when  tossed  by 
a  heavy  gale,  yet,  should  he  be  on  board  a  ssiau 
Bteamer  he  will  be  sea  sick.  The  writer  has  plough* 
the  ocean  in  large  steamers  over  100,000  miles,  vet, 
when  caught  in  a  gale  on  board  a  small  steamer  in 
ballast,  he  was  shamefully  sea  sick.  It  is  a  remark- 
able fact,  also,  that  babies,  whom  Nature  had  not 
yet  taught  the  law  of  motion,  are  not  subject  to  •» 
sickness.  Yet  this  is  not  the  case  when  they 
to  run  about.  Even  old  sea  captains  of  long  voyage 
vessels,  who  never  dream  of  such  a  thing  as  »» 
sickness,  when,  for  the  first  time,  they  are  nariffaung 
the  short  chopping  seas  of  the  Baltic,  have  become 
sea  sick.  But  my  chief  motive  for  sending  tfiese 
observations  is  the  very  curious  manner  m  wwen 
Dr.  Wilson  confirms  what  I  have  written.  He  cores, 
or,  shall  we  say,  assuaged  his  sickness,  by  ^jfjjFiff 
and  ex-piring  the  air  in  his  lungs  by  the  roll  ot  » 
vessel,  a  most  wise  and  scientific  course  to  adopt,  do 
which  most  fully  shows  that  he  knew  when  the  s*P 
wonld  roll,  and,  therefore,  the  consent  of  tnesu» 
was  free  for  the  body  to  move  in  accord  vntfi  » 
ship;  hence  he  has  confirmed  mv  statement. 
Manus.  w 

[25890.1— Carbonates,  Ac.— I  beg  to  thank. 
A.  H.  Alien  for  so  minntely  answering  my  Wj  < 
but  would  he  please  state  further  means  of 
at  quantity  for  instance  ?  I  add  to  a  ■o»t,0BI,0XL 
taining  CaS04  sufficient  BaCl,  to  throw  down  au» 
sulphate.  The  equation,  I  believe,  would  then  st*o» 
thus:— 
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Bad.  +  CaSO«  =  Ba804  +  CaCl,. 
I  then  weigh  the  B*S04  precipitated.   How  am  I  to 
estimate  the  quantity  of  CaS04  present  in  the 
ample  tested  P— Anxious. 

[SSfl06.]— Distance  Measuring.— Intermediate 
narins;  for  wheel  revolving  404  times  in  a  mile.  If 
-  Mumcas  "  wUl  get  a  ratchet  wheel  of  101  teeth  to 
mors  one  tooth  for  every  revolution  of  his  road 
wheel,  and  a  ratchet  of  4  teeth  to  move  one  tooth 
for  every  revolution  of  the  larger  ratchet,  a  pinion 
of  6  leaves  on  the  axle  of  the  small  ratchet  to  gear 
into  a  wheel  of  00  teeth,  a  0  pinion  on  the  axle  of 
the  60  to  gear  into  another  00  wheel  The  axle  of 
the  101  ratchet  wheel  will  revolve  onoe  in  every  J  of 
a  mile,  the  second  axle  once  in  a  mile,  the  third  axle 
once  in  10  miles,  the  fourth  axle  onoe  in  100  miles. — 
A.  Mslbourneitx. 

[25062.] — Bagpipes.— These  instruments  are  in 
dm  in  the  band  of  Scots  Fusilier  Guards,  though  I 
am  lorry  to  say  I  do  not  know  how  many  pipers 
there  are  in  the  regiment.— Lex. 

[25SKHJ  —  Siocazna  Flute. —  I  have  just  seen 
"  Derf  Eor's  "query  and  read  "  Non  Professor's  " 
•surer  to  it.  With  regard  to  the  latter  gentleman 
I  would  strongly  advise  him  to  know  something 
about  the  Siccama  Ante  before  he  attempts  to  answer 
•  query  respecting  it.  The  fingering  of  that  flute 
ii  not  necessarily  that  of  the  old  eight-keyed 
uitrnment,  for  although  on  the  Siccama  you  can 
use  nearly  all  the  old  fingering,  yet  there  is  a  great 
variety  of  other  fingering  which  offers  great  facilities 
in  the  execution  of  passages  otherwise  difficult, 
whilst  in  tone  and  intonation  I  consider  that  it  is 
kjosI  to  any  flute  ever  invented,  and  I  have  had  a 
long  experience  as  a  London  professor.  Of  course 
there  are  passages  which  must  always  be  difficult  on 
every  instrument,  and  if  you  remove  them  from 
one  part  you  place  them  in  another ;  the  only  remedy 
ii  practice  until  the  difficulty  vanishes.  With  regard 
to  keeping  the  Siccama  flute  in  order  there  is  no 
difficulty  with  ordinary  care.  If  "  Derf  Eor's  "  is 
cot  of  order  I  would  advise  him  to  send  it  to 
Cbtppell  and  Co.,  the  makers,  but  if  he  cannot  do 
n  the  best  material  to  make  his  pads  of  is  thin  soft 
felt,  backed  with  card  and  covered  with  thin  gold 
beater's  skin,  but  he  must  have  a  set  of  punches  and 
moulds  for  the  keys  or  he  will  not  be  likely  to 
weeeed  very  well.  Pads  properly  made  do  not  want 
tjingdown — all  they  do  wont  is  when  they  are  put 
into  the  cup  of  the  key  is  to  be  slightly  warmed  to 
make  them  bed  properly.— Not  Dead  Beat. 

[26001.]— Copying  Inscriptions.— Place  mode- 
t*tely  thin  paper  over  inscription,  and  rub  with  heel- 
ball,  which  you  can  get  at  any  grindery  shop.— 

Bora. 


2. ]— Midland  Route  to  Scotland— The 
annexed  table  will  show  the  distances  and  number 
of  lien*  between. St.  Pancras  and  Carlisle  which  are 
nude  by  the  new  Scotch  expresses.  From  Carlisle 
to  Glasgow  or  Edinburgh  the  trains  are  worked  by 
the  Glasgow  and  South  Western  and  North  British 
engines:— 

Ai  commenced  on  the  opening  of  the  Settle  and 
Carlisle  line.   May  1st,  1876. 

Day  Night 
Express.  Express 
Miles.  a.m.  pjn. 

0    .  St.  Pancras     ...  dep  ...  10.30  ...  9.15 
1)     Kentish  Town  ...  g  ; 

»i     Bedford  -  1185      10  24 


m  Leicester 


120 
138J 

m 


Trent 

Sheffield 

Normanton 


i»  .Leeds 
»*t  ..  8hipley 


-  ov„  ...  11.38  ...  10.27 
arr  ...  12.43  ...  11.32 

-  dep  ...  12.47  ...  11.37 
arr  ...  1.15  ...  12.5 

••    dep  ...  1.18  ...  12.8 

arr  ...  2.10  ...  .1.0 

-  dep  ...  2.15  ...  1.5 
arr  ...  2.54  

■  •  dep  ...  3.24  

arr  ...  „    ...  2.0 

•  '  dep  ...  „    ...  2.10 

arr  ...  „    ...  2.27 

-  dep  ...  „     ...  2.30 

231       SVintrm                arr  ...  4.12  ...  2.52 

...  Sbpton          ...  dep  42Q  2fi9 

«1      Carlisle           ...  arr  ...  6.25  ...  5.4 

Time  standing  at  stations  63m.  38m. 

0      Carlisle;         ...  dep  ...  1.10  ...  12.10 

•  -aw.     ...  sj .:;  85  -  }£ 

m  m*>       S  :::  ::  :::  !.« 

113      Lb-j.  arr  ...    3.8 

-  dep  ...    3.20 

123J     Normanton         arr  411 


dep  ...  4.41  ...  „ 

arr  ...  6.20  ..  4.15 

•  •  dep  ...  6.25  ...  4.20 

arr  ...  6.17  ...  6.12 

dep  ...  8.20  ...  5.15 

arr  ...  6.48  ...  6.43 

"•  dep  ...  6.52  ...  6.47 

arr  ...  7.57  ...  6.62 

-  dep  ...  8.1    ...  6.68' 

— ...  arr  ...  9.5   ...  8.0 

,         standing  at  stations  5im.  40m. 


,s*l  Sheffield 

»«  Trent 

l»l  Leicester 

»».  Bedford 

511  -  St.  Pancras 


cJriS!  *'  fntoQ  to  set  down  passengers  from 
(«^sadbeyo»d  if  required.— €E.  8. 


[25974.]— Sewing  Machine  Conversion.— My 
machine  is  one  of  J.  L.  Davis's  "American."  I 
believe  its  name  (though  not  on  it)  is  "  Little  Lady." 
I  think  the  apace  below  entirely  precludes  a  shuttle, 
but  I  thought  n  hook  might  be  worked  on  the 
rocker-pin,  and  a  metallic  bobbin  for  under  cotton. 
I  cannot  conceive  how  a  revolving  hook  can  release 
its  thread.  Any  suggestion  will  oblige.  Thanks  to 
"Tin  Tack  "  for  his  kind  offer.— Progress. 

[28016.1— Pianoforte  Construction.— It  is  a 
very  great  pity  while  you  were  about  it  yon  had  not 
made  one  of  the  ordinary  sise  and  compass.  It 
would  have  taken  very  little  more  time,  and  have 
been  a  great  deal  more  satisfactory,  for  the  one  you 
hare  can  be  of  very  little  practical  use.  As  regards 
the  strings,  put  from  12  to  14  notes  of  covered  ones 
in.  the  bass ;  next,  two  or  three  of  No.  17  steel  wire, 
six  of  No.  16,  nine  of  No.  16,  twelve  of  No.  14,  and 
the  rest  of  No.  13.— Tbibob  Bxknuo. 

[26017.1  —  Bicycle  Bubber.  —  Probably  your 
rubber  is  too  hard,  which  is  one  reason  for  it 
cutting  so  soon.  When  my  rubber  gets  out  I  clean 
the  cut,  get  a  small  piece  of  guttapercha  on  the 
point  of  my  knife,  set  fire  to  it,  and,  holding  it  over 
the  cut  while  it  is  burning,  let  it  drop  in,  work 
it  well  in,  and  after  allowing  it  to  settle  for  a 
moment  squeese  it  together ;  it  will  soon  harden,  let 
it  stand  over  night  and  it  will  be  all  right  in  the 
morning.  I  find  it  to  stand  well  on  the  road  if 
properly  done.  Should  "G.  W.  D."  prefer  using 
another  kind  of  cement,  the  following  is  a  cheap 
one,  taken  from  the  "  Mechanio's  Friend:"— Put  a 
small  quantity  of  virgin  or  native  rubber,  cut  into 
shreds,  into  a  wide-mouthed  bottle,  and  ponr  over 
it  benzine  until  the  bottle  is  about  three  quarters 
full.  The  rubber  will,  if  often  shaken,  in  a  few  days 
assume  the  consistency  of  honey,  with  a  thick  sedi- 
ment at  the  bottom.  If  not  thoroughly  dissolved, 
more  bensine  must  be  added.  The  benzine  must  be 
of  the  best  quality,  and  free  from  oil.  Except  whan 
using,  the  bottle  containing  this  cement  must  be 
kept  well  corked.   This  cement  dries  soon.— Ariel. 

[26027.]— Lantern  Lens.— Yes,  you  may  use  the 
single  lens  as  the  focus  lens  for  a  lantern.  The 
diaphragm  should  be  about  Jin.  in  front  of  the 
lens  and  of  the  .same  diameter,  but  you  will  find 
the  single  lens  inferior  to  the  ordinary  portrait 
combination  in  point  of  definition  and  in  the  amount 
of  light  that  it  transmits.— A.  Pumphbhy. 

[28030.]  —  Open  Air  Photography.  —  I  have 
never  seen  any  contrivance  so  welF  suited  for  taking 
views  or  portraits  in  the  open  air  as  the  Archer's 
working  camera.  It  is  free  from  the  defects  of  all 
tents,  inasmuch  as  the  operator  does  not  breathe  a 
contaminated  atmosphere,  and  works  in  a  comfortable 
position.  I  have  used  it  myself  for  20  years.  Any 
amateur  can  make  one  for  himself. — A.  Pumphrey. 

[26015.]— Gas  Bag.— May  be  made  from  a  water- 
proof cloak  ;  bnt  so  as  to  secure  as  few  joint s  as  pos- 
sible, if  a  wedge,  make  top,  bottom,  ana  back  in  one 
loop.  When  cut  out  lift  the  fabric  half  an  inch  all 
round  the#  edges  to  be  joined,  by  wetting  the 
material  with  mineral  naphtha ;  cut  the  fabric  so 
as  to  leave  the  rubber  exposed,  sew  the  two  exposed 
surfaces  together,  and  afterwards  cut  strips  of 
cloth,  strip  the  fabric  from  one  side,  and  cement 
over  the  sewn  edges.  If  a  novice  at  this  work,  try 
to  join  a  few  bits  before  cutting  up  your  cloak.— A. 
Pumphbby. 

[28048.]—  Tempering  Bow  for  8pring  Dividers. 
—You  must  harden  them  with  the  points  wide 
apart,  and  if  they  close  with  the  heat  in  flaring 
them  off  with  oil  pull  them  apart  with  pliers.  If  not 
satisfactory  then,  a  second  flaring  and  adjusting 
ought  to  set  them  right. — Gebs. 

[28057J— Weak  Spine— Stays.— I  should  advise 
"  C.  J.  E."  not  to  meddle  with  his  little  boy,  bnt  to 
take  him  to  some  hospital  or  surgeon  who  treats 
these  cases.  If  he  is  far  from  either,  the  best  thing 
he  can  do  is  to  give  him  as  much  outdoor  airing  as 
possible,  keeping  him  on  his  back,  as  the  body  is 
then  ia  the  best  position  for  extending  the  spine. 
With  regard  to  stays  or  a  spinal  machine,  they 
most  be  correctly  adjusted,  or  fitted  with  steel  sup- 
ports to  take  the  weight  off  the  upper  portion  of 
the  spine,  or  they  are  worse  than  useless. — Gess. 

[26067.]— Weak  Spine— Stays.— I  once  had  a 
little  boy  about  three  years  old  in  the  same  state  as 
his  little  boy  appears  to  be  j  his  spine  was  curved 
outwards  and  he  could  not  bear  his  own  weight. 
After  trying  a  great  many  doctors  we  met  with  a 
person  one  day  who  told  us  to  get  about  a  gill  of  the 
best  brandy  and  slice  a  small  quantity  of  garlic  in 
it  and  give  the  child  a  teaspoonful  every  now  and 
then,  and  in  a  very  short  time  he  was  all  right.  He 
is  now  34  years  of  age  and  a  joiner  by  trade. — . 
Geobob  Richards. 

[28060.1  —  Slide  Valve.  — I  think  our  friend 
"  Sidney  is  wrong  with  his  information  as  to  the 
slide  valve,  as  he  says  that  moving  the  cam  forward 
would  do  more  harm  than  good,  as  then  there  would 
be  no  lead  (if  I  be  right  it  is  the  very  thing  that  will 
make  lead),  and  then  he  says,  "  If  you  take  a  little 
off  the  lap  and  then  move  it  more  forward  so  as  to 
have  the  proper  amount  of  lead  it  will  have  the 
desired  effect."  If  he  takes  equal  lap  off  both  ends 
I  don't  see  why  he  should  move  it  forward  at  all,  but 
backwards ;  ii  he  takes  too  much  off  I  should  say  to 
"  Slide  Valve"  that  it  is  more  a  question  of  quickening 
the  speed  of  his  engines  than  altering  the  valves. 
If  you  would  indicate  yonr  engines  and  send  a 
diagram  to  this  paper,  then  I  could  tell  what  to  say 


to  you.  As  for  rule  of  thumb  it  is  very  uncertain.  — 
Collier.  * 

[26082.1— Plaster  of  Paris.—"  Mill  Moll "  can 
dissolve  the  plaster  of  Paris  oast  by  placing  it  in  a 
boiler,  such  as  a  dentist's  vuloaniser,  under  a 
pressure  of  steam  of  about  80lb.  to  the  square  inch, 
for  about  40  or  60  minutes.  The  heat  would  be 
about  320°  Fahr.,  and  would  not  hurt  the  copper 
deposit.  If  any  plaster  remains  attached  to  the 
copper  a  brush  will  remove  it.  I  place  plaster  of 
Paris  in  a  boiler  under  the  pressure  of  steam  men- 
tioned almost  every  day.— J.  H.  G. 

[28367.]— Glass  Polishing.— I  would  help  you 
by  telling  you  that  you  would  find  it  very  difficult  to 
polish  the  glass  skin  of  your  condnctor.  You  would 
find  it  far  preferable  to  varnish  with  a  solution  of 
lac,  coloured,  or  red  sealing-wax.  In  damp  weather 
the  insulation  is  better  ;  and  when  it  is  damp  vou 
would  find  it  a  good  plan  just  to  wipe  all  yonr  glass 
rods,  Ac.,  with  a  rag  rubbed  with  a  bit  of  chalk.  As 
to  the  polishing  and  grinding  of  glass,  you  will  find 

Slenty  of  information  in  past  numbers.— E.  T. 
COTT. 

[26071.]— Method  of  Holding  the  Pen  in 
Writing.— Having  had  a  good  deal  to  do  with 
boys'  writing,  I  can  tell  B.  W.  J."  that  it  is  a 
considerable  advnntage  to  bend  the  fourth  finger  to 
the  palm  of  the  hand.  The  great  toil  in  teaching 
boys  to  writo  is  that  of  making  them  write  copies. 
To  (ret  a  boy  to  write  well,  fast,  and  easily,  the 
chief  think',  as  soon  as  a  child  knows  how  to  form 
letters  and  join  them,  is  to  make  the  fingers 
lissome,  just  as  in  music  It  is  of  no  consequence 
at  first  to  mind  bow  badly  the  words  are  written, 
bnt  to  got  tho  child  to  exercise  its  fingers.  I  at 
onoe,  as  soon  as  a  child  conld  write  a  few  words,  set 
it  to  write  on  single  lines,  and  to  do  so  as  fast  as  it 
could.  If  the  teacher  has  a  good  hand,  and  writes 
a  few  words  now  and  then  for  a  child  to  see,  it  soon* 
more  or  less  copies  it.  I  once  (rot  our  village  school- 
mistress to  try  my  way,  and  it  was  astonishing  how 
in  a  few  months  qnite  young  children  got  to  write 
decently.  Many  a  poor  boy  would  write  very 
differently  were  he  practised  at  first  in  getting  the 
fingers  to  move  quickly  and  easily,  instead  of  moping 
over  the  same  words,  cramping  his  hand,  and  making 
writing  a  difficulty  all  his  life,  as  we  constantly  see. 
—P.  T.  Scott. 

[26074.]—  Perspiring.— There  have  been  several 
communications  on  this  subject  lately,  and  things 
recommended  to  stop  the  perspiration  in  the  feet  and 
hands  especially.  Now,  perspiration  is  essential  to 
health,  and  where  it  abounds  so,  as  it  docs  in  some 
people  in  the  feet  and  hands,  it  is  because  it  cannot 
escape  properly  from  the  general  surface  of  the 
skin,  and  I  would  only  warn  any  one  not  to  try  and 
stop  it  unless  he  can  provide  for  its  escape  from  the 
skin  in  general.  Harm  is  very  likely  to  be  done, 
especially  in  particular  cases,  as  any  medical  man 
will  say.— E.  T.  Scott. 

[28074.]— Perspiring  Hands.— If  M.  Noble  will 
wash  his  hands  every  morning  in  hot  water,  in 
which  ordinary  washing  soda  has  been  dissolved,  he 
will  find  it  effectually  remove  the  inconvenience  he 
speaks  of.   Proved.— Sbmpeb  Labors. 

[28075.]— Battery.— The  porous  cell  in  "School- 
boy's "  battery  is  too  porous — not  sufficiently  baked. 
I  should  recommend  him  te  obtain  another :  the  red 
variety  is  much  the  best.  The  Plumbago  Crucible 
Co.  make  them  very  good.— Sekpbk  Labobb. 

WJ078.]  —  Elm  Carriage  Wheel  Naves.  — 
heel  Maker"  can  prevent  his  naves  or  stocks 
from  splitting  in  the  following  manner :—  Cut  them 
to  the  required  length  and  do  not  remove  the  bark, 
make  a  hole  in  the' centre  of  each  stock  (not  less 
than  1  Jin.,  if  larger  all  the  betier),  pile  them  up  in 
single  pile,  placing  some  hay  or  shavings  between 
them  so  as  to  prevent  the  air  from  passing,  except 
through  centre  holes,  let  them  remain  for  two 
months,  then  repack  without  the  hay.  If  possible  it 
is  best  to  let  the  logs  lie  for  some  time  before 
cutting  up.  I  have  used  the  above  for  many  years 
and  have  never  spoilt  a  single  stock  since  I  adopted 
the  plan.— Cotjktbt  Man. 

126078.1— Blm  Carriage  Wheel  Naves.— If 
"  Wheel  Maker ''  will  chop  his  stocks  to  sise,  put  a 
lin.  hole  through  them,  he  will  have  a  stock,  when 
dry,  fit  for  anything,  and  give  satisfaction  to  all 
that  have  to  use  or  purchase. — Stock  Torner. 


.]  —  Chemical  Calculations.  —  1.  The 
reaction  of  salt  and  sulphuric  acid  is  exhibited  by 
the  chemical  equation. 

NaCl  +  H,S04  =  NaHS04  +  HC1. 
The  molecular  weight  of  the  sodic  chloride  is  68'5, 
and  that  of  the  hydric  chloride,  which  is  the  gas 
evolved,  38"6 ;  therefore  we  have  the  proportion 

516  :  36'6  ::  20  cwt.  :  12  4785  cwt.  =  22,310  os. 
The  weight  of  a  cubic  foot  of  HC1  is  1*64  os.  There- 
fore volusfc  of  the  gas  =  =  14,487  cub.  ft. 
a  64 

2.  Is  answered  in  the  above.  3.  The  speed  of 
draught  in  a  chimney  is  given  by  the  formula, 

v  =  •/ 2ga.it  -  t)  h, 
where  g  is  the  force  of  gravity,  a  the  co-efficient  of 
air,  f  the  mean  temperature  of  the  air  in  the 
chimney,  t  the  temperature  of  the  air  outside,  and 
h  the  height  of  the  chimney.  _  This  can  scarcely  be 
called  a  "chemical  calculation."  As  Mr.  A.  H. 
Allen  observes  on  p.  282,  it  would  greatly  facilitate 
reference  to  indices  if  querists  would  be  more  precise 
in  their  titles.— C.  W.  Hodgson. 
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[26081.]  —  Chemical  Calculations.  —  1.  The 
number  of  cubic  feet  occupied  by  thetBecomposition 
of  20  cwt.  of  common  Bait  by  sulphuric  acid  would 
be  14,406-44.  2.  The  mode  of  calculating  would  be 
as  follows  :— 

2  NaCl  +  H,S04  =  Na^04  +  »  HC1  j 
.'.  2  NaCl  =  2  HC1 ; 
.••  117  =  73. 

If  117  parts  of  NaCl  produce  73  parts  of  Ha,  how 
many  parts  will  £0  produce  ? 

As  117  :  20  ::  73, 

£JL»  =  12  4786. 

The  densities  of  hydrogen  and  hydrochloric  acid  gas 
are  in  the  proportion,  1  :  18  26.    100  cubic  inches  of 
H  weigh  2'14  grains,  the  proportion, 
As  1  :  18  25  ::  2  14 

Igg  «        =  39  056. 

The  weight  of  100  cub.  in.  of  HC1  is  39  055  grains, 
it  is  required  to  find  the  space  occupied  by 
12-4788  cwt.  of  HC1.  12-4788  cwt.  =  0783222  .  H  ; 
.*.  if  39*056  grains  of  HC1  occupy  100  cub.  in.,  how 
many  cubic  iucbes  will  9783222*4  grains  of  HC1 
occupy  ?   As  30  066  :  0783222*4  ::  100. 

^■  nJ-00  =  25.»«.858  cubic  inches. 
39  055 

25,040,868  cub.  in.  =  14,496  cub.  ft.  The  density  of 
a  compound  gas  may  be  ascertained  by  the  law  of 
volumes,  or  in  other  words,  by  halving  the  molecular 
weight ;  thus  the  molecular  weight  of  HC1  is  38  5, 
which,  divided  by  2.  gives  its  relative  density  to 
hydrogen.— E.  Walton,  M.P.8. 

W26082.]— Granary— The  Waterloo  Dock  Grain 
arehouses,  Liverpool.— Brothek  Bob,  Liverpool. 

[26080.1— Drugs. — No  one  who  has  not  passed  the 
examination  in  conformity  with  the  Pharmacy  Act 
is  allowed  to  retail  drugs,  poisons,  or  dispense  pre- 
scriptions containing  poisons,  under  a  penalty  of 
£6  for  each  offence.  See  par.  16,  new  Pharmacy 
Act.— Sempeb  Labors. 

[36091. ]  —  Copying  Inscriptions  — A  learned 
antiquarian  I  once  lived  with  was*  in  the  habit  of 
taking  rubbings— quite  accurate  enough  for  the 
engraver— with  the  black  side  of  scraps  of  leather 
obtained  from  the  shoemaker.— F.  B. 

[26091 .)  —  Copying  Inscriptions.  —  A  ready 
method  is  to  take  a  rubbing.  Provide  a  sheet  of 
stout  cartridge  paper,  hold  it  so  that  it  cannot  move, 
and  rub  the  surface  with  heel  ball  sold  by  the  cur- 
iers.— A.  Pumphrky. 

[26096.]— Fences.— Quoting  from  an  authority : 
—  The  only  general  obligation  with  respect  to 
fences  imposed  by  the  common  law  is,  that  every 
proprietor  of  land  should  prevent,  by  fences  or  other 
means,  his  cattle  from  trespassing  on  the  land  of 
bis  neighbours."  So  that  whoever  puts  cattle  on 
the  land  must  keep  them  from  trespassing  or  suffer 
the  consequences.— F.  B.  ■ 

[26098.]— Yerba.— The  best  yerba,  or  South  Ame- 
rican tea,  is  grown  in  Paraguay.  The  leaves  of  the 
plant  are  invariably  ground  into  powder,  which, 
mixed  with  short  stems,  is  packed  into  damp  cowhide 
bags.  These,  when  dry,  become  very  solid,  and  are 
thus  transported  to  the  market  towns.  The  mate, 
or  bowl,  in  which  the  decoction  is  made  comes  from 
a  trailing  plant  like  the  cucumber.  Its  form  is 
usually  round  or  with  flattened  poles,  and  about  2in. 
to  3in.  in  diameter.  The  stem  serves  as  a  handle, 
and  during  its  growth  is  sometimes  trained  into  a 
variety  of  pigtail  curves.  A  necessary  accompani- 
ment to  the  mate  is  the  bombilla,  a  tube  12in.  long 
of  silver,  tin,  or  other  suitable  metal,  with  a  perfo- 
rated bulb  at  one  end  and  a  mouthpiece  at  the  other. 
In  order  to  make  the  decoction  the  tube  should  be 

E laced  inside  the  bowl,  which  has  been  previously 
□red  and  cleaned,  and  its  bulb  surrounded  with 
small  sticks  of  yerba,  on  top  of  which  so  much  of 
the  powder  as  may  be  deemed  requisite  is  added,  and 
then  the  bowl  should  be  filled  with  boiling  water. 
Sugar  may  be  put  in  before  the  water,  and,  on  occa- 
sions, boiling  milk  is  preferred  to  water.  This  is 
the  principal  beverage  of  the  Eiver  Plate  Republics. 
Some  natives  will  till  themselves  with  it  before  the 
sun  rises,  and  take  nothing  else  before  midday. 
Without  sugar  one  or  two  bowls  act  as  a  mill 
stimulant,  a  great  quantity  as  a  Bedative,  and  with 
sugar  it  is  rather  relaxing  to  the  tone  of  the  stomach. 
Foreigners  take  a  liking  to  it  very  soon,  and  it  would 
be  uted  more  extensively  by  them  if  its  enjoyment 
did  not  cause  bo  great  a  waste  of  time,  let  alone  the 
unpleasant  idea  of  passing  the  bowl  from  mouth  to 
mouth.  These  objections,  however,  could  be  over- 
come by  importing  the  leaf  instead  of  the  powder, 
and  using  it  in  the  same  manner  as  Chinese  tea.  In 
my  opinion  it  has  not  the  pernicious  effect  on  the 
nerves  that  the  latter  produces.  Yerba  could  be  im- 
ported at  prices  ranging  from  4d.  to  Is.  a  pound.— 
Aegbntine. 

[26 103.]  —  Harmonium  Pan-making.  —  What 
sort  of  a  description  does  "Hammerhead"  require 
in  connection  with  pan-making  P  Beed  and  pallet 
veneers  are  made  by  the  dozen,  just  as  I  should 
make  one.  I  should  make  a  hole  at  each  end  of  the 
aperture  and  cut  out  the  intervening  wood.  Suppose 
we  clamp  a  doztn  "veneers"  firmly  together  with 
our  boring  pattern,  which  has  the  exact  sites  of 
the  apertures :  how  long  will  it  take  to  bore  them  in 
the  down  veneers  if  we  have  a  boring  tool  driven  by 
a  fly-wheel  and  treadle  ?  I  don't  know  the  technical 
name,  but  I  believe  there  U  such  a  thing  as  a  boring 
tool  that  does  nothing  but  revolve,  and  yet,  by 


shifting  the  work,  it  can  be  made  to  cut  a  slot  of 
any  desired  length.  A  similar  tool,  or  set  of  tools, 
is  used  for  boring  the  channels  out  of  the  solid; 
but  it  is  a  rather  expensive  machine,  for  the  gauge 
is  different  for  each  channel.  As  to  "  solid  "  pans 
being  superior  to  "  built "  ones,  I  believe  there  is  a 
diversity  of  opinion,  but.  to  borrow  a  term  from 
"  Eleve,"  I  should  say  that,  ceteris  paribus,  the 
difference  does  not  amount  to  "shucks.  If 
"  Hammerhead  "  is  about  making  a  "  large  "  instru- 
ment, I  may  point  out  to  him  that  he  need  not  cut 
the  rabbets  in  his  channel  frames,  one  at  a  time.  A 
piece  of  wood  9in.  broad  will  make  the  sides  of  the 
channel  frames  for  6  pans,  and  it  is  just  as  easy  to 
saw  the  rabbets  for  the  divisions  in  all  the 
frames  at  once  as  in  one  at  a  time.  Har- 
monium-makers generally  make  two  channel  frames 
together,  and  slit  them  apart  after  the  divi- 
sions are  glued  in;  but  there,  all  this  will,  of 
course,  occur  to  any  one  wbo  knows  anything  of 
"  manufacturing"  processes.  The  "  little  machinery" 
to  do  what  "Hammerhead"  requires  will,  at  a 
rough  guess,  cost  considerably  more  than  a  very 
excellent  reed  instrument  at  shop  price.  Perhaps  the 
cheapest  and  easiest  way  to  make  a  pan  is  to  bore 
holes  in  the  edge  of  a  plank  to  the  required  depth, 
making  an  aperture  at  the  side  for  the  reed,  and 
using  the  bore  hole  as  the  pallet  aperture.  It  is 
necessary  to  put  them  in  two  rows,  sharps  and 
naturals.— Saul  Bymea. 

[26104.]— Tuning  Pianoforte.— If  the  tuner  has 
to  put  a  new  string  on  he  turns  the  tuning  pin  to 
the  left  with  the  tuning  Hammer,  and  at  the  same 
time  is  pulling  it  out  to  enable  him  to  coil  the  new 
wire  three  times  round  it.  After  this  is  done  be 
finds,  in  most  cases,  that  the  pin  has  not  gone  back 
again  into  its  former  position,  and  he  gives  it  a  tap 
with  the  hammer  to  put  it  right  again.  Originally 
the  tuning  hammer  was  used  to  string  the  new 
pianos,  and  it  was  then  quite  heavy  enough  for  those 
thin  piae,  but  now  it  is  not ;  and,  besides,  it  is  not 
so  handy  as  an  ordinary  hammer.  When  a  wrest  pin 
will  not  hold,  you  should  buy  a  set  of  new  pins  half  a 
Bize  thicker  (the  set  3s.),  and  replace  as  many  as 
will  not  hold.  The  tuner,  if  he  could  not  help  himself 
otherwise,  will  drive  the  pin  further  in  to  tighten 
it ;  but  he  knows  it  will  not  last,  for  the  pull  of  the 
string  on  the  pin  should  be  at  least  tin.  away  from 
the  wrest-plank  to  cause  a  lever,  which  in  many  cases 
is  sufficient  to  keep  the  pin  from  turning,  although 
it  may  be  loose  in  the  hole,  but  when  driven  in  so 
deep  that  the  wire  touches  the  wrest- plank  there  is 
then  no  lever,  and  it  turns  back  much  easier.  If  a 
wire  is  not  tight  on  the  bridge  let  it  down  Black, 
then  force  the  pins  with  a  tap  of  the  hammer  against 
the  wire.  If  you  do  not  do  it  too  often,  so  as  to 
loosen  the  pins,  you  can  let  it  down  and  then  wind  it 
up  to  the  proper  pitch.  The  reason  I  give  now  as  an 
answer  for  the  next  question  holds  good  for  this 
also.  When  a  pianforte  is  tuned  the  strings,  being 
twisted  over  the  bridges  and  through  sioebearing 
pins,  have,  not  equal  tension,  and  it  is  possible  the 
string  is  in  proper  pitch  above  the  belly  bridge,  but 
sticking  to  a  certain  degree  between  the  pins  on 
that  bridge  its  tension  below  may  be  less,  and  if  the 
piano  is  played  at  once  after  it  has  been  tuned  it  will 
rectify  itself,  and  the  consequence  is  some  strings 
will  be  out  of  tune  -but  if  left  to  settle  a  bit  that 
will  be  avoided.— J.  H.  Schucht. 

[26101.]— Tuning  Pianoforte.— The  tuning  key 
is  faced  with  iron  so  as  to  form  a  hammer,  with 
which  the  pegs  are  driven  into  their  holes.  When  a 
wrest  pin  will  not  hold,  the  best  plan  is  to  replace  it 
by  one  just  a  size  larger ;  these  pins  may  be  got  at 
any  pianoforte  smith's.   The  puU  upon  the  pin  is  so 

rjat,  that  the  string  cannot  possibly  keep  in  tune 
the  pin  does  not  hold  fast  in  its  hole.  To  make  a 
wire  bed  firmly  loosen  it  down  with  the  key,  and 
then  slip  under  it,  at  the  point  where  it  touches  the 
bridge,  a  small  piece  of  leather  or  cloth ;  this  will 
stop  tho  jarring.  In  adjusting  a  new  string  it 
ought  to  be  pulled  above  pitch  first  of  all;  this 
gives  it  stability,  when  it  is  afterwards  tuned  to  its 
proper  pitch.  A  new  string  generally  wants  2  or  3 
tunings  before  it  keeps  its  pitch.  I  know  of  no  ob- 
jection to  the  immediate  use  of  a  pianforte  after  it 
has  been  tuned,— Edoabdo. 

[26104.]— Tuning  Pianoforte.— The  iron  plates 
on  the  end  of  the  hammer  are  to  use  as  a  hammer 
by  giving  a  sharp  rap  to  any  of  the  tuning-pins 
that  may  have  become  slack  from  age  or  frequent 
tuning.  If  a  wrest-pin  will  not  hold  the  string  in 
tune  when  driven  up,  take  it  out  and  replace  with 
one  rather  thicker.  If  you  cannot  get  a  new  one 
put  a  small  spill  of  wood  into  the  hole,  then  drive 
the  pin  home,  and  it  will  stand  in  tune  if  done 
properly.  Sometimes  strings  will  jar  if  the  bridge 
is  worn  down,  so  that  the  string  vibrates  against 
the  sides  of  the  niok  on  the  bridge ;  put  a  small 
bit  of  woollen  or  linen  cloth  under  the  siring  on  the 
bridge,  but  nor  so  thick  as  to  lift  one  string  nearer 
the  hammer  than  the  other  string  belonging  to  the 
same  note.  Should  a  string  be  made  too  sharp, 
gradually  let  it  down,  but  not  too  flat,  as  that  is 
the  way  to  make  the  tuning  pins  lose  their  hold  by 
frequent  tunings  up  and  down.  As  to  not  playing 
on  a  piano  soon  as  tuned,  I  do  not  know  that  it 
makes  much  difference,  as  I  have  touched  pianos  up 
after  being  carried  into  a  concert  room  and  played 
on  them  directly.— Oldham,  8. 

[26105.]— Harmonium  Reeds.— Some  of  your 
readers  might  save  trouble  and  obtain  better  an- 
swers to  their  queries  if  they  would  only  be  a  little 


more  explicit  in  saying  what  is  the  matter.  For 
instance,  "  Hammerhead  "  might  just  as  well  hart 
said  that  his  reeds  don't  speak  properly  when  blows 
by  the  right  (or  left)  foot  treadle,  as  to  leave  the 
point  in  doubt  by  merely  writing  "one  pedal" 
Again,  he  might  have  said  whether  his  instrument 
was  a  one  row  or  more,  whether  it  bad  stops  and  to 
on.  It  could  be  all  done  in  just  the  same  space. 
Perhaps  (by  war  of  an  attempt  to  reply)  then  bs 
division  in  the  pan  which  prevents  the  wind  get  tug 
to  the  basB  end ;  perhaps  there  is  a  leak  in  on* 
feeder ;  perhaps  there  is  something  wrong  with  toe 
valve  in  the  defective  feeder,  or  in  the  wind-chest. 
He  must  take  out  the  back,  and  work  the  feeder 
which  sounds  the  reeds  properly,  noting  how  much 
the  reservoir  descends  with  a  full  stroke ;  then  try 
the  other  feeder,  and  if  the  reservoir  dees  not 
descend  to  the  same  mark  it  is  obvious  that  it  Iosh 
wind  somewhere.  Open  the  instrument  and  see  if 
the  valve  over  the  pipe  which  leads  the  wind  from 
the  feeder  to  the  wind  chest  is  all  right;  it  is  ray 
likely  curled.  If  that  is  all  right,  try  whether  the 
valve  in  the  feeder  permits  the  wind  to  escape  sttht 
bottom.  A  very  little  pains  taken  to  find  out  the 
cause  ought  to  furnish  the  remedy  as  well— espedaflj 
as  "Hammerhead"  evidently  knows  something 
about  harmoniums,  because  he  is  going  to  begin  t 
"  large  instrument."— Saul  Rymka. 

[26108.1— Diaphragms  to  Carta  Lens  — AD 
portrait  lenses  are  far  from  giving  perfect  definition 
over  the  whole  field,  and  the  object  of  the  diaphragms 
is  to  enable  you  to  correct  this  as  far  as  possible. 
The  smaller  the  diaphragms  the  more  perfect  the 
definition,  but  the  less  light,  and  consequent  longer 
exposure.  You  should  focus  without  the  diaphragms, 
and  insert  them  after  you  have  focused.— A.  Pub- 
fhbbt. 

[26110.]— H else's  Battery.— These  machines  ire 
very  complicated,  by  reason  of  the  peculiar  con- 
struction of  the  coil,  the  relation  of  the  thick  wire 
to  thin,  and  the  relative  battery  po'wer.— Ssetbb 
Labors. 

[26117.]— Firelighters.— The  common  firelighter* 
are  made  as  follows :— Into  a  set- pot  over  a  slow  ire 
put  13  jib.  amber  resin,  and  when  quite  melted  adi 
611b.  dry  pitch-pine  sawdust,  and  stir  well  until  the 
whole  is  thoroughly  mixed  together,  then  at  once 
commence  to  fill  your  square  moulds,  and  submit  to 
the  screw  or  lever-press  containing  the  dies.  Great 
pressure  is  necessary  to  secure  a  saleable  article, 
and  the  sooner  the  mixture  is  worked  the  better  the 
cakes  will  look.  Ton  can  colour  the  melted  resin  if 
you  wish.  A  dark  red  is  the  usual  tint  herein  York- 
shire.— Pbhtalpba  Junior. 

[26124.]-8atellltes  of  Saturn— With  s  fab- 
power  on  a  Sin.  achro-lens  you  would  see  the  9th 
and  the  8th  satellite,  and  you  might  under  favour- 
able conditions  see  the  6th,  but  this  is  doubtful.  I 
have  never  seen  Rhea  with  a  Sin.,  but  some  observer* 
have  seen  it.  Titan  and  Iapetus  you  will  see  : 
the  other  five  are  far  beyond  your  instrument's 
capabilities.  Titan  appears  like  a  star  of  the  eighth 
magnitude,  Iapetus  of  the  ..ninth,  and  Bhsa  of  the 
tenth.— W.  J.  Lancaster. 

[26126.]— Tithes.— The  best  way  for  "Morton'' 
to  proceed  will  be  to  state  the  facts  to  the  Tithe 
Commissioners  for  England  and  Wales,  at  their 
office,  3,  St.  James's  square,  London,  S.W.,  who 
will  furnish  him,  gratuitously,  with  all  the  informa- 
tion he  needs,  and  supply  such  forms  as  may  be 
necessary  to  accomplish  the  object  he  has  in  new. 
Redemptions  are,  I  believe,  on  a  basis  of  26  yean 
purchase.— Helpmb. 

[26125.J— Tithes.— You  mean  tithe  rtmt^hargeJ 
suppose.  The  former  depends  on  the  prodnoe  of  tie 
land,  which  may  be  nothing  at  alL  The  latter  u  » 
ground  rent,  recoverable  by  distress  on  the  land,  if 
there  is  anything  to  seize,  or  by  taking  possession  of 
the  land  itself  if  there  is  nothing  on  it.  Why  do 
people  blindly  rush  into  the  purchase  of  land  without 
first  ascertaining  its  liabilities?  The  budding 
societies  ought  to  extinguish  all  snob  before  offering 
the  land  for  sale,  and  so  save  great  inconvenience 
to  unsuspecting  purchasers.  The  cost  of  pe"a**f??* 
is  25  times  the  amount  of  the  rent-charge,  together 
with  the  expenses,  which  are  very  moderate,  and  ta* 
whole  is  divided  proportionally  by  a  vainer  ap- 
pointed for  the  purpose.  The  owner  of  only  one 
plot  can  compel  all  the  others  to  join  him  in  the 
redemption,  as  you  cannot  redeem  s  porton  oru£ 
Full  instructions  may  be  obtained  at  the  Tra"* 
Office,  in  St.  James's-Bquare.  Until  the  rent- 
charge  is  redeemed,  the  owner  of  one  plot  u  uao" 
for  the  whole,  equally  with  the  owner  of  20  »»«.- 
I.  V.  V. 

[28126.]— Softening  Skins.-Tbe  following  re- 
cipe is  from  the  Enolibh  Mechanic  of  sonieyeare 
back:— "Take  equal  parts  of  alum  and  common 
table  salt  dissolve  these  in  about  twenty  UBMVf*f 
weight  of  water,  then  with  n  sponge  or  P,efJ  ™ 
flannel  dress  the  flesh  side  of  the  skin  two  or  twee 
times.  When  dry,  rub  them  between 
a  ball  of  pumice  stone  till  tbey  are  supple.  Ansr- 
wards  give  them  a  Ught  dressing  with  a  naunelnpon 
which  a  little  olive  oil  has  been  put."  This  u iW 
skins  that  have  only  been  dried.  Some  tune >  s*r 
made  a  skin  quite  soft  by  first  oiling  it,  """Jr 
after  the  oil  had  been  left  on  for  a  little  while,  ra£ 
bing  it  with  pumice  stone  aud  then  between  "» 
hands.— Iota. 

[26127.]-Typo  Waahing. -Nothing  bsttar  t^ 
potash.  That  oom  not  make  the  type  stwk.  bot*» 
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!,  wit  [eh  you  do  not  wash  oat,  Put  your  pulley  of 
ill  ■  trough  with  the  lye  ju&t  level  with  the 
of  the  letters;  then  loosen  the  type  and  see 
tbut  the  lye  pem  tr..tes  between  each  Hue.  Repeat 
tbe  opemtion  in  cl.au  water.  It  takes  n  li'  tie  longer 
than  the  slovenly  and  <(irty  style,  lint  it  is  not  a 
waste  of  time,  as  you  will  find  if  yon  note  how  long 
i»  takes  to  "  die." '  dirty  type  compared  with  clean. — 
Another  Pkixtkr. 

C2O130  ]-Orgnn  Playing— If  "R.  8."  wishes 
to  learn  to  pluy  the  organ  he  will  find  the  piano  a 
very  poor  substitute  io  leed.  I  should  ndviso  him  to 
purchase  a  two-octave  pedal  American  organ,  with 
aa  many  stops  ax  he  cau  afford  to  pay  for.  and  then 
I  think  there  will  bo  a  little  hop»  of  his  accom- 
plishing the  ability  he  desires.  There  is.  you  know, 
a  great  difference  iu  tho  touch  of  an  ortrun  and  a 
O ;  one  is  a  pressing  "  touch  and  the  other  a 
striking  "  touch.—  li.  Fryer,  Swansea. 

[26131.]— Micro.- Your  list  of  queries  would 
quire  a  long  ttuswer.  I  think  the  best  method  of 
obtaining  the  information  you  require  would  be  by 
'Purchasing  "  Hoc  ■•  ou  the  Microscope,"  or  some 
other  standard  work  treating  of  foraminifera,  &c. 
You  will  learn  ruori  bv  reading  Ho«g  than  from  a 
Mbort  reply  here.— \V.  .1.  Lancaster. 

[26134.5— Pedals  to  Harmonium.— Does  "0.  B." 
want  to  put  in  two  octaves  of  lOit.  reeds  besides 
those  in  the  10ft.  row  I  presume  he  has  in  his  instru- 
ment, or  does  he  merely  want  to  put  pedals  to 
actuate  the  lowest  two  octaves  of  keys  'i  I  imagine 
the  former  by  the  wording  of  his  query  ;  but  if  so  I 
should  have  thought  he  would  have  said  how  mnch 
room  there  is  in  the  case.  Supposing  there  is  room 
the  matter  is  easy  enough,  the  pan  will  be  reversed 
with  pallets  underneath,  and  stickers  from  the  pedal 
levers  will  push  against  the  pallet  stems.  The  reser- 
voir will  thus  be  on  top.  An  alternative  is  to  place 
the  pan  so  that  the  ends  of  the  channels  are  upper 
most,  the  pallets  being  opened  by  wooden  "  squares  " 
or  bell -crunks.  If  he  says  definitely  I  will  help  him. 
— Saul  Bthea. 

[26137.]— Engraving  on  Ivory.— Ivory  may  be 
engraved  by  covering  the  surface  with  wax,  tracing 
the  design  in  the  usnnl  way,  and  then  running  over 
it  strong  sulphuric  or  hydrochloric  acids.  The  engra- 
ving may  be  rendered  black  and  indelible  bv  adding 
to  the  etching  fluid  a  few  crystals  of  nitrate  of 
silver.— J.  W.  P. 

[24139.]— Petroleum.— Fuller's  earth  will  remove 
paraffin  stains,  and  may  possibly  remove  petroleum. 
If  **  Gamma  "  is  inclined  to  try  it,  the  following  is 
the  best  method  of  procedure.  Rub  or  platter  the 
fuller's  earth,  made  somewhat  moist,  over  the 
stains,  and  allow  it  to  stand  for  some  hours ;  when 
the  earth  is  pretty  dry  brush  it  well  out.  I  do  not 
think  that  this  will  injure  the  colouring  matter.— 
Iota. 

[26139] —Petrolottm.  — Apply  benzoline  with  a 
sponge  or  brush  plentifully  to  the  part  stained,  and 
well  rub  with  a  clean  cloth  ;  if  not  removed  repeat 
several  times.  The  benseline  will  soon  evaporate 
and  leave  no  smell.  This  should  bo  done  by  day- 
light and  no  flame  near,  or  the  spirit  might  take  fire. 
It  will  not  injure  the  fabric  in  the  least.— Henry 
D.  Hawkins. 

[26142.]— Rifle  Shooting  —If  the  sun  shines  on 
the  target  and  not  on  the  sights  of  the  rifle  it  is 
necessary  to  take  a  lower  elevation  as  the  target 
appear*  hiuhcr  th:i?i  it  really  is,   but  it'  the  sun 
shines  on  the  rifle  and  not  on  the  target  it  is 
necessary  to  aim  higher,  because  the  sun  shinintr  on 
the  foresight  (on  which  it  would  have  most  effect) 
makes  it  appear  larger,  aud  therefore  higher  than 
actually  is.   If  the  sights,  or  even  the  foresight 
_  ,  were  blackened  with  a  solution  of  lamp-black 
spirits  ef    wine,  which    would    prevent  them 
lining,  the  effect  of  the  sun  on  them  would  he  very 
mnch  lessened.    If  the  sun  shines  on  both  target 
and  eights  the  elevation  would  be  still  higher,  as  the 
sun  would  have  more  effect  on  the  foresight  than 
On  the  target,  but  with  blackened  sights  the  aiming 
Id  probably  bo  lower.    When  the  light  falls 
uy  on  the  foresight  it  is  necessary  to  aim 
;  to  the  side  ou  which  the  sun  is  shining.  In 
be  short  Suiders  1  generally  found  I  had  to 
backsight  in  nil  weathers,  hut  the  sight 
alway  s  be  the  same  (at  the  same  range)  and 
ing  altered  according  to  the  conditions. — 
BOB. 

.]— Electric  Phenomenon.— The  spark 
produced  would  be  due  to  a  small  particle  of  the 
iron  being  heated  by  the  percussion.  It  could  not 
have  beeu  connected  with  electricity,  for  on  the 
supposition  that  an  electrical  current  had  been  set 
op  the  current  woul  I  go  the  nearest  way  to  earth 
and  that  would  be  along  its  own  substance,  and  not 
through  the  air  to  the  vice,  and  then  to  earth. — 
W.  J.  Lancaster. 

[18147.]— 61  Cygni  — If  amateur  astronomical 
readers  of  "ours  '  would  provide  themselves  with 
some  irus/ioort/iy  elementary  works,  such  as  Webb's 
"Clestial  Objects,"  7s.  Od  ,  and  Proctor's  smaller 
"Star  Atlas,  '  5s.  (LongmnnM,  they  would  learn 
ntore  from  each  works  in  one  hour  than  they  would 
in  year*  by  n»king  desultory  questions.  The  star  in 
question  ts  shown  on  Mnp  10.  ami  no  amount  of 
description  without  a  dUgrum  would  enable  one  to 
6ud  oat  He  true  position  so  readily. — I.  V.  V. 

[J6148.]— Plat  Lena.— This  may  or  may  not  have 
i  the  fault  of  the  lens  ;  hut  if  it  were,  the  lines 
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will  not  onlv  be  inclined,  but  carved,. and,  as  they 
descend  to  the  bottom  of  the  picture,  will  show  the 
same  defect  in  the  opposite  direction,  by  curving 
inwards— that  is.  if  they  should  come  low  enough 
to  be  below  the  centre  of  the  lens.  The  distortion 
will  be  greatest  the  nearer  the  margin  of  the  pic- 
ture the  lines  Occur.  This  is  duo  to  what  is  termed 
barrel -shaped  distortion,  and  is  inherent  in  some 
lenses,  but  still  can  be  very  much  increased  if  not 
properly  used.  But,  if  the  lines  are  perfectly 
straight,  nud  inclined  equally  all  the  way  down,  it  is 
not  the  fault  of  tho  lens,  which  is  probably  one  of 
the  best.  It  is  due  simply  to  "  tilting  "  the  camera, 
as  it  is  termed,  to  get  the  subject  on  the  plate.  This 
should  never  be  done  in  an  architectural  picture,  if 
it  can  possibly  be  avoided,  as  it  must  inevitably  cause 
the  Hues  to  incline.  In  a  landscape  it  does  not 
matter  so  much,  SI  the  subject  can  he  arranged 
nearly  always  so  that  this  shall  not  be  noticed. 
Hut.  where  straight  lines  are  included,  it  is  abso- 
lutely necssiry  that  the  camera  be  kept  perfectly 
level,  unless  it  has  a  swing  back,  nud  then  "  tilting 
can  be  allowed,  so  far  as  the  swing  nllows  the  slide 
to  be  perpendicular,  and  no  more;  but  it  is  much 
better  to  keep  the  camera  level,  and  raise  the  front. 
I  never  vet  found  a  case  where  I  could  not  manage 
with  rising  front  and  swing  back  combiued,  to  avoid 
appreciable  distortion.  But,  a*  regards  true  per- 
spective. I  cannot  see  that  even  iu  nature  the  lines 
of  a  building  do  appear  perpendicular  when  viewed 
from  a  point  at  or  below  the  base,  as  it  i9  a  law  of 
perspective  that  parallel  lines,  as  they  recede  from 
the  eye,  appear  to  approach  each  other.  Still,  this 
is  not  noticed,  as  the  eve  shifts  its  position  so 
rapidly  that  all  lines  are  brought  quickly  into  the 
centre  of  the  retiua,  where  they  are  necessarily  per- 
fectly upright ;  so  that  an  upright  picture  is,  after 
all,  what  the  eye  sees,  as  the  small  amount  due  to 
perspective  is  not  noticed,  unless  specially  looked 
for.— H.  D.  Hawkins. 

[■281 48.]— Flat  Lens  — Your  informer  should  have 
called  the  lens  a  plano-couvex,  and  not  a  flat  one 
All  plano  convex  achromatic  lenses  do  produce 
marginal  distortion,  the  straight  lines  in  a  building 
appearing  barrel-shaped;  hence  all  the  corners 
appear  to  be  bending  towards  each  other.  This  can 
be  seen  on  the  ground  glass  before  tho  plate  is  ex- 
posed, and  the  photographer  should  exercise  a  little 
skill  in  obtaining  the  best  possible  image  ou  focus- 
ing slide  before  exposing  plate. — W.  J.  Lancaster. 

[26150.]- 8kating  Rink.— The  best  material  I 
have  skated  on  is  the  Val  de  T ravers  asphalto.  This 
is  far  better  than  the  Portland  cement  floor,  and 
wears  considerably  longer  ;  besides  the  dust  arising 
from  a  cempnt  floor  is  very  bad  indeed.  I  would 
have  a  good  floor,  and  nothing  I  have  ever  beeu  ou 
can  compare  with  the  asphalte  ;  this,  I  suppose,  you 
would  have  to  get  the  company  to  lay  for  you,  and 
I  should  think  it  would  pay  yon  better  to  have  it 
laid  by  competent  people  than  attempt  to  make  a 
rink  yourself.— W.  J.  Lancaster. 

[28153.]— Sweet-toned  Harmonium. — "  Solon" 
can,  of  course,  do  as  he  says.  A  row  of  thick  reeds 
and  a  row  of  thin  reeds  will  give  tho  difference  be- 
tween a  strong  rough  tone  and  a  soft  one,  but 
whether  the  combination  will  give  a  sweet  "  tone 
depends  on  the  quality  of  the  work.  Thin  reeds,  of 
course,  will  speak  with  greater  promptness  than 
thick  ones,  aud  if  bent  like  those  in  the  American 
organ  will  speak  with  greater  promptness  still, 
though  the  quick  speech  of  the  latter  instrument  is 
mainly  due,  I  think,  to  the  nearness  of  the  reed  to 
tho  wind— in  other  words,  the  reed  moves  directly 
the  pallet  begins  to  move.  A  very  near  friend  of 
trine  described  the  vox  hnmana,  on  p.  45,  Vol. 
XXII.,  but  I  do  not  see  how  this  "fan  tremolo"  is 
to  be  introduced  in  a  harmonium.  I  hope  "  Solon  " 
will  obtain  his  desires,  but  I  would  point  out  that 
rapidity  of  speech  is  a  relative  term.  I  suppose  no 
reed  instrument  will  ever  quite  equal  the  piano, 
though  I  have  heard  some  that  answered  quite  as 
quickly  as  most  people  can  play. — Saul  Rtmea. 

[26151.]  —  Two-manual  Harmonium.  —  Im- 
primis, I  think  "A  Novice"  ought  to  refer  to  p. 
618,  Vol.  XXI.,  and  take  the  advice  of  "  Eleve  "  to 
heart.  Nevertheless,  if  he  is  determined  to  make  a 
"  two-decker,"  and  will  be  contented  with  a  descrip- 
tion of  how  I  should  do  it  myself,  he  is  welcome  to 
the  advice.  Taking  his  own  specification,  however, 
I  should  certainly  advise  him  to  plan  it  out  so  that 
it  would  not  be  difficult  to  add  other  reeds — as  I  am 
sure  they  will  bo  wished  for  sooner  or  later.  I 
caunot  venture  to  say  whether  it  would  be  advisable 
to  do  away  with  the  10ft.  ou  the  swell  manual. 
Mark  Ellor  could  tell  you  more  about  that  than  I 
can.  Personally,  I  should  certainly  have  four  rows 
ou  the  great  manual,  and  make  the  16ft.  in  the 
swell  of  a  different  quality,  f  suppose,  however, 
that  the  instrument  is  intended  only  for  practice  on 
the  double  manual.  A  complete  set  of  2ft.  reeds 
may,  I  suppose,  be  made  somewhere,  but  I  do  not 
know.  "A  Novice knows  that  if  he  takes  a  4ft. 
set  and  removes  the  bottom  octavo,  that  the  re- 
mainder will lw> a 2ft.  sot,  minus  the  topoctavc.  I  sup- 
pose t'  e  bellows  would  be  about  18in.,  and  the  cost 
retail  from  30s  to  £i.  "A  Novice"  says  ho  does 
not  want  an  octave  coupler,  but  I  should  like  to 
know  whether  he  wants  a  manual  coupler.  1 1  would  be 
uu  incomplete  instrument  without;  and  then  comes 
in  the  final  question  and  most  important :  Is  "A 
Novice*'  i fa  \  named,  and  it  he  goiug  to  make  this 
instrument  himself  P  A  section  of  the  pan  would 
be  only  a  waste  of  the  wood-engraver's  timoatthe 
present  stage.— SAUL  Rvmka. 


[20103.]- Phosphates  - -Sojobje  phosphates  are 
usually  determined  for  commercial  puriwses  in  the 
annexed  manner.  About  B  grammes  of  the  sample 
are  weighed  out  ind  alio  v.-d  to  ducst  in  water  for 
some  time,  stirring  occasionally.  It  is  then  filtered, 
the  insoluble  being  well  washed,  and  the  total 
filtrate  diluted  to  one  litre.  From  this  volume  200 
cubic  centimeters  of  the  liquid  are  drawn  off,  trans- 
ferred to  a  flask  and  boiled.  A  small  quantity  of 
dilute  ammonia  is  added,  till  a  slight  permanent 
precipitate  is  produced,  which  is  to  be  redissolved 
in  a  few  drops  of  a  dilute  soln'inn  of  oxalic  acid. 
The  lime  is  now  to  be  precipitated  by  the  addition 
of  oxalate  of  ammonia,  the  solution,  boiled,  allowed 
to  stand,  and  filtered.  To  the  filtrate  there  are  added 
a  few  crystals  of  citric  acid,  an  amouut  of  ammonia 
sufficient  to  render  the  solution  strongly  alkaline, 
aud.  lastly,  an  excess  of  magnesia  mixture.  (The 
magnesia  mixture  may  be  made  by  dissolving,  say, 
5  grammes  of  magncsic  sulphate  in  about  60  cubic 
centimeters  of  water,  add  ing  e0  cubic  centimeters  of 
saturated  solution  of  amnionic  chloride  and  25  cubic 
centimeters  of  ammonia  )  Allow  the  solution  to 
stand  for  at  least  three  hours  before  filtering.  The 
precipitate  must  be  washed  with  water  containing 
1 -'ith  of  its  bulk  of  ammonia.  It  is  to  be  ignited 
gently  apart  front  the  filter,  the  ashes  of  which  are 
afterwards  added,  and  on  cooling  carefully  weighed. 
222  parts  of  this  precipitate  corresjiond  to  234  parts 
of  soluble  calcic  phosphate.— J.  W.  P. 

r2«10">.]— Phosphates.— If  the  quantity  be  con- 
siderable it  is  best  to  estimate  it  by  the  magnesia 
process.  Digest  UMns,  of  tho  sample  in  a  few 
ounces  of  cola  water  for  about  twenty  minutes,  with 
stirring.  Filter  and  wash.  Make  up  the  filtrate  to 
5,000  fluid  grains,  and  withdraw  1.000  with  a  pipette 
(this  represents  20grs.  of  the  sample),  heat  in  a 
beaker  to  boiling,  and  add  ammonia  drop  by  drop 
until  a  small  precipitate  forms,  then  add  a  few  drops 
of  oxalic  acid  and  finally  oxalate  of  ammonia,  boil, 
and  set  aside  for  lift  -en  minutes,  then  filter  ana 
wash.  Evaporate  filtrate  if  necessary  to  the  bulk 
cf  fioz.,  ami  add  30grs.  citric  acid,  then  ammonia 
until  it  smells  strongly.  Dissolve  50grs.  sulphate  of 
magnesia  in  Joz.  of  water,  add  ,}oz.  of  strong  solution 
of  ammonium  chloride  and  ammonia  in  excess. 
Filter  off  any  precipitate  which  may  form.  Add  this 
solution  to  the  above  filtrate  and  stir  well,  nud  allow 
to  stand  for  a  night.  Then  filter,  wash,  first  with 
water  containing  a  sixth  of  its  bulk  of  ammonia, 
and  finally  with  pure  water.  Dry,  ignite  first  the 
filter,  afterwards  adding  the  contents,  and  weigh. 
Calculate  the  precipitate  to  dithasic  phosphate  of 
lime,  thus :— N222  ■  310:.*.  Multiply  the  auswerby 
five  and  the  result  is  the  percentage  of  soluble  phos- 
phate. For  small  quantities  of  phosphates  the  molyb- 
dnte  of  ammonia  process  is  to  be  preferred  ;  but  as 
it  is  expensive  and  more  complicated  I  shall  not  give 
it  unless  desired.— Zigsfi. 

[20167.] -Ink  on  Book  Covers— I  am  afraid 
"  Pupil  "  will  not  be  able  to  remove  the  stains 
without  spoiling  the  book.  However,  he  may  try  a 
solution  of  oxulic  acid  or  lemon  juice  well  rubbed  in 
with  hot  water— J.  W.  P. 

[26187.1— Ink  on  Book  Covers.— Ink  may  be 
removed  by  means  of  salts  of  lemon  or  oxalic  acid. 
The  paper  should  be  steamed  prior  to  the  application 
of  either  of  the  above.— VV.  J.  Lancaster. 

[26168.]— Common  Law  Courts.— To  "Lex." 
—  Masters"  used  to  tix  costs,  calculate  sums 
payable,  when  the  question  was  one  of  mere 
amount  of  damages  duo,  and  similar  duties. 
"Associates"  attend  to  entering  causes  for  trial, 
Ac.  "Masters"  iu  Chancery  had  the  same  duties 
as  masters  in  commou  law.  The  associate?'  duties 
in  common  law  are  performed  by  the  "  registrar's  " 
office  in  Chancery.  "  Masters '  generally  have  now 
the  powers  of  a  judge  at  chambers  under  the  new 
Act.-B.  H. 

[26173.]— Question  in  Optics.— The  incident 
light  upon  the  concave  mirror  would  consist  of 
convergent  light ;  hence  if  you  ware  to  proceed  to 
infinity  in  front  of  mirror  you  would  only  go 
further  from  the  incident  focus  ;  then  the  way  in 
which  you  can  get  at  the  incident  focus  is  by 
continuing  the  incident  rays  to  their  virtual  foens 
at  tho  back  of  the  mirror.  This,  of  course,  is  done 
theoretically,  because  the  light  could  not  pasB 
through  the  mirror.  You  know  tho  method  of 
obtaining  focus  of  convex  mirrors,  and  this  yon 
will  at  once  seo  is  very  similar. — W.  J.  Lancaster, 
[20173.]— Question  in  Optics.— "  Evitor  "  is 
by  no  means  the  first  student  of  elementary  optics 
who  has  been  puzzled  by  Gal  b  rait  h  and  Ha  ugh  ton's 
treatise,  which  is  by  no  me-ius  as  clear  as  it  ought 
to  lie  for  begiuuers.  In  bis  case  he  should  write 
D,  d,  and  /  ail  positive,  and  his  answer  will  then 
come  out  negative— viz.,  4  28 ;  and  that  negative 
answer  signifies  that,  if  the  rays  waioh  converge  to 
a  point  withiu  the  principal  focus  were  produced 
backwards,  they  would  converge  to  a  point  4'28in. 
on  the  other  side  of  the  mirror.  It  does  not  mean 
that  the  light  actually  does  come  from  that  point. 
'■  Evitor"  should  alwavs  re  ncuiber  that  if  the 
luminous  point  be  placed  in  the  pi  ineipal  foous,  the 
rays  from  ii  will,  after  reflection,  be  parallel ;  if  the 
point  bo  placed  any  where  butwu  tho  principal 
focus  and  centre,  tho  rays,  after  reflection,  will  cut 
the  axis  at  Boat  point  lie.voud  the  centre  ;  and  if  tho 
point  be  placed  between  the  principal  focus  and  the 
mirror  (and  this  is  his  easel,  the  rays,  after  reflec- 
tion, will  bo  diiwj/rnf— they  wi.l  not  really  inter- 
sect at  all— there  wdl  be  correal  focus.    But  if 
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these  divergent  rays  be  produced  backwards,  they 
will  intersect  behind  the  mirror,  and  form  there  a 
virtual  or  imaginary  focus.  He  will  see  all  this 
much  more  clearly  if  he  works  out  each  case  by  a 
geometrical  construction.— B,  Pkabck. 

[26174.1-Physiologioal  Diagrams.— H.  Bail- 
Here,  of  Begent-street,  the  medical  publisher,  used 
to  publish  "  Le  Petit  Atlas  Complet  d' Anatomic  du 
Corps  Humain,  par  J.  N.  Masse,"  which  "  Evitor  " 
would  find  very  full,  and  in  every  way  suitable  for 
his  purpose,  I  should  fancy.  All  the  drawings  are 
well  coloured,  and  the  price  is  moderate.  Messrs. 
Philip  and  Sons,  South  Castle-street,  Liverpool, 
publish  a  set  of  10  diagrams,  which  might  be  use- 
ful ;  but  by  far  the  best  for  physiological  lectures 
are  the  cheap  anatomical  models  of  Messrs.  Bamme 
and  Lodtmann.  They  are  quite  a  boon  to  teachers, 
and  are  admirable  in  their  way.  I  have  no  doubt 
George  Gill  and  Co..  Renshaw-street,  Liverpool, 
will  be  glad  to  furnish  him  with  a  catalogue  of 
prices.— B.  Pkaeck. 

[26174.]-Physiological  Diagrams.— The  best 
diagrams  you  can  get  are  Marshall's  life-size  ones 
for  ordinary  class  work.  You  should  obtain  five  of 
them,  they  are  the  best  and  most  impressive  dia- 
grams published.  If  your  class  is  a  small  one,  you 
might  do  well  with  the  small  plates,  copies  of  the 
larger  ones ;  these  are  bound,  and  can  be  easily 
carried  about;  or,  yon  might  hare  some  lantern 
photos,  if  you  have  a  lantern.— W.  J.  Lancaster. 

[28177.]— Solar  Eyepiece.  —  The  single-prism 
solar  eyepiece  consists  or  a  plat-'  of  glnss  with  the 
two  surfaces  not  parallel,  thus  i  -Let  the  anterior 
surface  be  placed  in  a  tube  at  an  angle  of  46°,  then 
a  ray  of  light,  after  passing  through  the  object, 
glass,  would  be  reflected  at  a  right  angle  to  its 
normal,  but  a  part  of  the  light  in  transmitted,  and 
this  part  must  be  disposed  of,  hence  the  bottom 
surface  of  plate  mokes  a  great. *  angle  than  the 
anterior  surface  with  the  nortnul  ray,  and  reflects 
the  light  away  from  the  eyepiece  ;  here,  then,  a  t'reat 
portion  of  the  incident  solar  light  is  removed  from 
eyepiece,  and  the  sun  may  be  observed  easily  and 
without  danger.  The  double  and  triple-prism  eye- 
pieces of  Mr.  Christie's  construction  are  fully  de- 
scribed on  p.  117  (January)  "  Monthly  Notices  of 
the  Royal  Astronomical  Society."  No  doubt  you 
can  easily  procure  a  copy,  and  will  then  bo  able  to 
understand  the  construction  and  method  of  using 
these  eyepieces  better  than  from  reading  a  short 
answer  here.— W.  J.  Lancaster. 

[26178.]— Piano  Tuning.— If  "Aletheia"  will 
read  the  paper  by  Dr.  Stone  "  On  Just  Intonation," 
he  will  comprehend  how  it  is  impossible,  in  writing, 
to  explain  the  practical  method  of  tuning  by  equal 
temperament.  The  difficulty  exists  in  finding  out  by 
great  practice  how  much  certain  intervals  shall  be 
left  out  of  (just)  tune  in  order  that  the  whole  scale, 
in  its  various  combinations,  shall  not  he  offensive  to 
the  ear  in  any  key.  Singular  to  say,  a  rery  sensitive 
ear  is  rather  a  drawback  in  tuning,  especially  if  the 
would-be  tuner  has  been  used  to  the  perfect  fifths  of 
the  violin.  "  Aletheia  "  had  better  moke  a  friend  of 
some  good  practical  hand.— P.  F.  C. 

[26180.]— Kilt— The  Highland  garb  was  "in- 
vented,"  as  "More  Light"  terms  it,  long  before 
Englishmen  were.  It  was  originally  part  of  the 
dress  of  the  Roman  soldiery  (see  old  engravings),  but 
was  simultaneously  worn  by  mountain  tribes  in 
various  parts  of  the  world.  Kilts  were  worn  at  Ban- 
nockburn.— Goweik. 

[26181.]— Boarding  and  Fixtures.— To  "J.  W. 
D.  M."— The  law  of  fixtures  depends  very  much  on 
the  circumstances  of  each  case.  As  your  corre- 
spondent puts  his  case  I  should  say  he  cannot 
remove  the  boarding,  but  that  the  counter,  which  is, 
I  presume,  a  trade  fixture,  can  be  taken  away.— 
B.H. 

[26182.]  —  Graduation  of  Thermometers.  — 
Supposing  your  thermometer  be  of  such  a  length  as 
to  admit  of  its  being  graduated  up  to  120°,  or  130°, 
as  yon  say,  you  may  proceed  as  follows :— Take  a 
piece  of  stout  smooth  card,  mark  on  it  two  fine 
fines,  exactly  corresponding  in  position  with  the 
scratches  62r  and  02  on  the  thermometer  tube. 
Now,  between  62°  and  02°  there  are,  of  course,  30°. 
With  a  pair  of  compasses  divide  the  space  on  the 
card  (between  the  two  lines)  into  three  perfectly 
equal  parts.  Now  divide  each  of  these  three  spaces 
(which  you  should  mark  off  with  rather  long  lines) 
into  ten  equal  parts.  Each  division  will  now 
correspond  to  1"  Fah.  on  your  thermometer.  Having 
mounted  your  thermometer  in  its  setting,  ana 
noted  where  the  02°  and  02°  file  marks  are,  yon 
measure  off  the  card,  with  the  compasses,  exactly 
8°.  Starting  from  the  lower  file  mark,  you  add  on 
these  8°,  and  make  a  line  on  the  mount  at  that 
point.  This  corresponds  to  70°.  Now,  starting 
from  this,  mark  off  as  many  spaces  of  10°  (measured 
from  the  card)  as  your  tube  will  allow,  both  up- 
wards and  downwards,  and  number  each  tenth 
degree,  according  to  position,  as  80°,  00°,  100°,  or 
Mr,  40°.  30° ,  Ac.  These  spaces  of  ten  degrees  you 
can  subdivide  into  degrees  or  double  decrees,  ac- 
cording to  the  delicacy  of  your  instrument,  and  the 
space  allowed  you  by  the  fineness  of  the  bore  of  the 
tube.  If  the  bore  of  the  thermometer  tube  is  pretty 
equable  throughout,  the  results  given  by  the  above 
mode  are  quite  satisfactory.  I  have  graduated 
several  thermometers  up  to  600°  in  this  manner,  and 
found  them  quite  trustworthy.— 8.  BoTTON*. 
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Ths  ntmim  ami  tiiUt  of  mteriss  which  remain  tman- 
tvrtd  for  6v  weak*  an  immrUi  in  thU  Hit,  and  <j  ri*U 
wnawctrtd  an  rrptattd.  fowr  vysla  a/towards.  IPs  trust 
our  rtadert  v>itt  look  ovrr  t\*  list,  andatnd  what  information 
thsy  oom  for  th§  kasjtt  ofthoWfoVow+ontrto&n. 

Blnoe  our  last  "  Brother  Bob  "  has  answered  25421 ; 
"  Chime,"  25*11,  25670;  "  W.,"  25727,  25740,  25759. 

25571.  Paint  for  Parian  Cement,  p.  80. 

25575.  Soap  Boiling,  80. 

25576.  Newton's  Law  of  Cooling,  80. 
25579.  Endorsinglnk,  80. 

25581.  Refleotor  Warming  Store,  80. 

25582.  Wheel  Cutting  Plate,  80. 

25583.  Equatorial  Stand,  80. 

25587.  Bicycle  Lamp,  81. 

25588.  Spemdum  Grinding.  81. 
25503.  Amateur  Theatricals,  81. 
25595.  Battery.  81. 

25603.  Poultry.  81. 

25605.  Loose  Bioyole  Spindle,  81. 

25609.  Electrical.  81. 

25612.  Calfskin.  81. 

25614.  Lathe,  81. 

25617.  Bprintr  Lexer  Hammer,  81 . 

25621.  Candle*,  81. 

25622.  Skating  Rink*,  81. 

25623.  Hydrogen  and  Oxygen,  81. 

25624.  Lathes.  81. 
25627.  Bull's  Eyes,  81. 

25835.  Hard  Clays,  p.  185. 

25840.  Estimation  of  Combined  Carbon  in  Iron  and 

Steel,  185. 

25843.  Stains  on  Slates.  185. 

25845.  Cleaning  Engravings,  185. 

25852.  Tallow.  185. 

25853.  Boasting  Jack,  185. 

25858.  Copyright.  185. 

25859.  Photographic,  185. 

25861.  Aquarium  Construction.  185. 

25864.  Wire  Window  Blinds,  185. 

25870.  Soap  Powder,  186. 

25872.  Trolley.  186. 

25874.  Paint  Stones,  186. 

25878.  Photography,  IB6. 
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[26193.]— Trigonometry.— Let  a  be  any  number, 
and  suppose  o  +  V  (a5— 1)  =  ton  x.  Pro? a  that  a  — 
V  (a*-»-l)  =  cot  x? — Beacob  Lough. 

[26194.1— Swelling,  or  Formation  of  Flesh 
under  Eyelid. — Can  any  of  your  numerous  readers 
help  me  in  the  following  matter  P  I  hare  so  often  seen 
capital  suggestions  in  these  particular  columns  of  our 
cherished  paper  affecting  unknown  and  unusual  oom- 
plaints,  that  I  am  not  without  a  hope  of  relief  if  I  can  in 
any  way  attract  the  attention  of  the  right  party.  For 
the  past  two  years  or  more  I  have  been  suffering  from  a 
swelling,  which  has  gradually  developed  itself  under  the 
left  eye,  and  which  has  increased  bo  much  of  late  as  to 
have  assumed  the  form  of  a  lady's  old-fashioned  reticule 
or  carpet  bag,  and  is  about  the  size  of  a  Brazil  nut.  These 
swellings  are  now  so  far  pronounced  as  seriously  to  inter- 
fere with  the  range  of  vision.  Medical  men  (and  I  have 
consulted  very  many)  all  unite  in  pronouncing  the  swell- 
ing to  be  a  formation  of  cellular  tissue,  and  that  it  will 
not  do  to  puncture  it,  or  otherwise  lacerate  it,  for  fear  of 
erysipelas.  I  have  tried  copious  bathing,  and  compression 
under  soft  cushions,  without  any  permanent  relief.  Age 
60.— Old  EnaiBssa. 

[26195.1— Garden  Borrow— I  presume  that  an 
obligation  would  be  conferred,  not  on  myself  only,  but  on 
many  of  your  garden-loving  subscribers,  If  a  kind  oorre- 
s pendent  would  give,  in  your  columns,  the  best  form  for 
a  garden  wheel-barrow,  having  respect  to  ease  of  propul- 
sion, distribution  of  weight,  lightness,  strength,  and 
capacity  ?— 8.  K. 

[26196.]— Treatment  of  Starlings.— I  should  be 

C"  1  if  any  of  the  readers  of  your  journal  could  give  me  a 
hints  about  the  proper  food  for  a  starling  f  Also  how 
to  teach  it  to  whistle  and  talk  f— Oairrar. 

[26197.]— Preserving  Green  Peas  and  Straw- 
berries.—I  wish  to  preserve  some  green  peas  this 
summer  to  keep  fresh  for  boiling  at  Christmas.  Will 
some  one  tell  me  how  to  do  so  f  Can  I  preserve  fresh 
strawberries  j  and,  if  so,  how  f — IOHoaaaros. 

("26198.1— Crooked  Little  Fingers.— Can  any  one 
tell  me  the  cause  of  my  little  fingers  on  both  bands 
growing  crooked  or  inward,  not  straight  out  like  my  other 
fingers,  and  if  it  is  to  be  attributed  to  practising  on  the 
pianoforte  f  Wishing  to  be  able  to  perform  pretty  well, 
I  am  rather  anxious  to  know  if  they  will  be  likely  to  get 
worse,  and  thus  prevent  me  from  playing  P—W.  H. 
Mattock. 

[26199.]— Hallway  Travelling.— Can  any  of  your 
readers  inform  me  with  some  truth  as  regards  the  London 
and  South  Western  travelling— is  their  speed  fast  or 
slow  P  There  are  many  letters  in  this  paper  weekly  about 
the  speed  of  several  railways,  as  the  Great  Northern, 
Great  Western,  Ac. ,  but  I  never  see  anything  about  the 
South  Western.  Their  line  is  moderately  long,  and 
I  believe  they  run  a  fast  train  to  Exeter  daily,  to  compete 
with  the  Flying  Dutchman.  If  this  is  the  oase,  I  should 
be  obliged  if  someone  would  give  me  details  respecting 
this  train,  and  their  travelling  in  general  P — Swallow, 

[28200.]— 8ea- water  Condensers.— Will  some  one 
who  has  worked  one  on  board  ship,  or  thoroughly  under- 
stands them,  have  the  kindness  to  inform  me  how  they 
are  used,  and  if  there  is  a  work  published  explaining 
them  P  1  have  searched  back  numbers,  but  cannot  find 
any  speoifio  information.— Cobdbbsbb. 

[26201.]— Flat  Boot— Can  any  of  your  readers 
inform  me  of  the  best  way  of  putting  up  a  flat  roof  to 


keep  out  heavy  rains  and  the  heat  of  the  powerful  sua  we 
have  in  South  Africa  P  The  available  material*  an 
timber,  shale,  bricks,  and  cement.  No  practical  hands 
near,  so  give  f nil  and  clear  directions. — Oolobist. 

[26202.]-Oboe  Heeds,  dta-Wfll  "A.G.."  (1098, 
p.  253)  answer  the  following  questions  P  1.  In  the  flag*, 
nig  for  the  ordinary  oboe  in  Barret's  method  where  is  tat 
key  numbered  10  P  No.  9  is  plain  enough,  and  11  is  the 
next  above,  but  in  my  oboe  11  cannot  be  opened  withou 

riing  9  also.  2.  Is  there  a  mnte  for  the  oboe  to  deaden 
sound  whilst  practising  scales  P  3.  What  sort  of  cue 
is  used  for  reeds,  and  where  can  it  be  got  planed  bat  sot 
turned  over  the  shape  P  4.  Has  "  A.  <$."  ever  played  the 
musette  P  It  is  said  to  be  easy,  and  with  peculiar  tone, 
but  can  anything  be  done  with  it  P  Barret's  book  Is  pub- 
lished by  Lafleur,  who  also  sells  reeds  shaped  and  beat, 
and  corked  staples. — D.  W. 

126208.]— Indiarubber  Varnish.— I  have  a  pair  of 
what  are  termed  gum  or  sea  boots,  manufactured  from 
indiarubber,  and  from  which  the  bright  surface  has  worn 
off.  I  should  feel  greatly  obliged  if  any  of  your  reader 
oould  give  me  a  recipe  to  renew  the  above,  so  as  to  give, 
an  appearance  similar  to  that  to  be  observed  upon  ladiu 
goloshes  ? — Nautical. 

[26204.1— Cylinder.— I  have  a  pair  of  cylinder*,  I'm. 
bore  and  Sin.  stroke,  which  I  intend  fitting  up  to  driu  a 
small  lathe.  I  should  feel  obliged  if  some  friend  would 
give  me  a  sketch  of  ports  and  slide  valve  suitable  for 
same,  likewise  the  best  form  of  piston  P— As  Asurtct. 

[26205.1-To  "F.B,A.S."-Your  kind  compos- 
dent,  "  F.R.A.8.,"  some  time  ago  gave  me  throurh  the 
Ebousb  Mbcbabic  the  calculations  for  refraction  is 
right  ascension  and  declination,  and  cured  me  of  oris* 
them  by  so  doing.  Would  he  now  give  me  the  rough  role, 
if  there  is  one,  for  allowing  for  refraction  in  right  ascen- 
sion and  declination,  when  setting  an  equatorial  to  find  s 
telescopic  object  by  a  sidereal  clock  P— J.  F.  B. 

[26206.]— Softening  ■Whetstones.— I  have  two 
whetstones,  bo  hard  that  I  cannot  sharpen  my  tools  on 
them ;  they  are  of  a  greenish  colour.  I  should  like  to 
know  if  they  can  be  softened  so  that  they  will  sharpen  mj 
tools  quicker ;  if  so,  how  ?— ArraxBTiCB  Cabxbet-basii. 

[26207.]  -  Colliery  Manager's  Certificate - 
Could  not  "Sooty  Wiganer,"  or  some  other  qualified, 
correspondent,  afford  some  more  information  respectinc ' 
the  above?  In  answer  to  q.  26005,  "Sooty  Wiganer " 
states  that  it  is  necessary  to  have  a  pretty  good  theoreti- 
cal knowledge  of  chemistry,  theoretical  and  applied 
mechanics,  steam  and  mining.  Now  as  I  possess  torn? 
knowledge  in  each  of  these  departments,  and  have  also  bad 
some  experience  in  practical  mining,  I  am  anxiou;  V> 
know  the  amount  of  knowledge  requisite.  "  Soot; 
Wiganer"  says  you  require  a  pretty  good  theoretical 
knowledge,  but  I  do  not  see  how  this  can  be  if  yon  know 
nothing  of  algebra  and  trigonometry.  I  fancy  he  murt 
mean  an  elementary  knowledge  of  the  subjects  mentioned, 
such,  for  instance,  as  would  enable  you  to  pass  the 
elementary  stage  of  the  examinations  of  the  Science  and 
Art  Department  in  eaoh  of  these  subjects.  Would  si 
kindly  explain  P— Yocbo  Scotch  Mbcbabic 

[26208.  |— American  Locomotive  Chimneys. - 
Why  are  the  United  States  and  Canadian  loeomotirej 
fitted  with  such  abominably  ugly  chimneys  f  Are  tbe 
United  States  ohimneys  intended  to  catch  the  rain  forme 
in  the  boilers  P— Mcbabo. 

[26209.]— Hallway  Cookades.— Wul  any  one  tell 
me  the  meaning  of  the  cockades  (!)  hung  in  front  of  a!l 
Great  Northern  engines  P  I  have  noticed  red  with  a  Mart 
cross,  blue  with  white  cross,  and  about  a  dozen  others.  - 
Mubabo. 

[26210.]— Moonstone  or  Siberian  Crystal- 
What  is  this  ?  Is  it  a  natural  or  artificial  gem  P  Itloob 
bine  one  way,  and  red  the  other.— Mubabo. 

[26211.]  —  Bowsprit  and  Masts  for  Model 
Yacht.— I  have  a  model  yacht— her  dimensions  are  Six 
long  by  1ft.  wide.  I  want  to  know  the  length  of  bo«- 
sprit,  masts,  and  dimensions  of  sails  P  She  carries  2  sail". 
—J.  H.  J. 

[26212.]— Lime.—  Will  some  ono  give  me  the  ohsmutrr 
of  lime  P  For  Instance,  what  is  that  (chemically  ipeal 
ing)  from  which  it  is  made  P  What  is  the  chemical  action 
of  the  fire  in  burning  that  substance,  and  hew  does  it 
become  lime  P  Which  is  lime,  that  which  comes  from  the 
kiln,  or  that  which  is  formed  by  the  addition  of  rater  > 
What  Is  the  chemical  result  of  adding  water  to  lime  fresh 
from  the  kiln,  and  how  is  the  heat  produced  P— If  obtas. 

[28213.]-"  Those  Boys  Again."-Mv  house  sad 
small  garden  are  surrounded  byalow  wall  with  round  top. 
I  am  much  annoyed  by  boys,  and  even  men,  sitting  there, 
and  indulging  in  shouting  and  ringing.  They  set  me  tt 
complete  defiance,  only  removing  a  yard  or  two  swv 
when  told  to  do  so,  and  returning  again  directly  I  aa  so] 
in  sight.  No  policeman  near ;  am  not  pugnacious ;  and 
do  not  wish  to  go  to  law  with  anybody.  Wul  say  kmd 
correspondent  suggest  a  cheap  and  effective  reaadyf- 
Lbwib  Tbbtiub. 

[26214.]— Water  Gauge.— Will  some  contributor  ^ 
good  enough  to  give  me  an  answer  to  the  folio «rmr 

aoestionsP  At  our  oollierj  we  have  a  water  gauge.  Doe* 
ae  water  in  the  gauge  evaporate,  assuming  it  to  beereeted 
in  a  passage  between  the  fresh  and  foul  air  P  If  it  doe* 
evaporate,  will  it  affect  the  height  of  the  water  in  t» 
tube,  or  will  it  remain  the  same?  How  is  the  water  a 
the  tube  caused  to  rise  when  it  U  made  air-tight  wtth  to- 
exoeption  of  the  end  that  is  fitted  into  the  pips.  "teb  * 
conducted  to  the  up-case  P  Does  the  atmospheric  J***ar', 
affect  the  water  in  the  tube P  And,  lastly.  If  one 
a  tube  has  a  larger  diameter  than  the  othet,  will  it  mate 
any  difference ;  aad,  if  so,  what  P— Mibibo  Stodsst- 

[262l5.]-Mining.-The  horse-power  of  theenrrwt 
of  air  producing  ventilation  in  a  mine  is  15'SOwi !*■» 
number  of  cubio  feet  of  air  circulating  per  nunnte  u 
48,000 ;  the  depth  of  downcast  and  upcast  shafts  u  6Wt_ . 
temperature  of  downcast  column  of  air  S8* ;  thfj*". 
meteratSOin.  Required  the  weight  of  tbe  upcast  coinm* 
of  air,  lit.  area,  and  its  temperature  P— O.  H. 

[26216.  ]-Pan  Blast.-Would  some  eagisew 
understands  (u  blast  for  furnace  give  his  ednee  fc i  <■* 
who  is  rather  at  a  loss  P    I  have  a  boiler  12ft.  loaf  ^  £ 
diameter,  2ft.  flue;  an  engine  9in.  crank,  8m.  bore, 
drive  a  fan.   I  drive  the  crank  shaft  with  a  sW*J» 
pulley  9ft.  diameter,  to  a  12in.  pulley  on  the  fan.  I » 
to  get  steam  up  to  601b.  before  starting  to  blow.  " 
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have  to  blow  2  honrs  the  steam  gets  down  to  351b.,  and 
then  we  cannot  run  full  speed.  I  hare  a  6ft.  p tiller, 
would  it  bo  any  advantage  to  pnt  it  on  the  crank  shaft, 
and  a  counter  shaft  with  a  Sift,  and  a  5ft.  poller  to  drive 
fan  to  run  engine  at  100  instead  of  80  tnrns  per  minute  ? 
Tho  present  pnlloy  is  4cwt.,  the  6ft.  pulley  is  6owt.  Would 
a  fly-wheel  be  of  any  good  on  the  present  pulley  ;  or  if 
I  pnt  on  a  6ft.  pulley  would  a  fly-wheel  do  any  good  ?— 
NOB.VAL. 

[88217.]— To  Mr.  Proctor  or  "F.  R.A.  8."- 
I  have  read  in  a  book  on  geology,  entitled  '*  Sermons  in 
Stones."  that  Herschel  computed  that  the  light  from 
some  of  the  nebula)  takes  two  millions  of  years  to  reach 
the  earth,  light  being  computed  to  travel  at  tho  rate  of 
900,000  miles  per  second.  From  this  it  is  easy,  of  course, 
to  prove  that  these  nebnlro  must  be  about  12$  millions  of 
billions  miles  away.  Would  Mr.  Proctor  or  "  F.R.A.S." 
inform  me  of  the  data  for  such  calculations? — Ctcloid. 

^26218.1— Organ  Building—  Will  any  of  your  organ 
building  fnends  help  me  out  as  regards  the  width  of  Bpaoe 
for  the  stops  here  named  ?  I  am  just  about  ready  for 
setting  out  tho  spaces.  My  chest  is  2ft.  wide,  and  I  want 
to  put  on  1st,  or  nearest  stop  to  front,  15th  or  a  piccolo, 
wood  and  metal  ;  2nd,  prinoipal  metal  through  j  3rd 
stop  diapason,  wood,  to  divide  at  fid  G;  4th,  open  dia- 
pa.«on,  wood,  to  fid  O;  5th.  duloinna.  wood,  long  scale 
throughout  if  I  can,  if  not  to  tenor  C.  Please  say  how 
many  inches  for  each  stop.   I  intend  to  make  the  pallets 

mi"  J00/-  What  gire  <or  number)  of  tinned  iron  wire 
will  do  for  pallet  springs,  so  as  not  to  make  tho  touoh  on 
tho  keys  too  strong?— Oldham  S. 

[96219.1— House  Building.— Will  any  reader  of  the 
Mxchanic  give  me  a  few  hints  as  to  tho  best  way  to  com- 

Elete  the  following  work?  I  have  a  two  story  brick 
onse,  33ft.  long  by  15ft.  broad  inside.  I  want  to  make  a 
cellar  6ft.  deep.  How  can  I  underset  tho  sido  walls  after 
the  clay  is  dug  out  Hush  with  the  same,  without  taking 
walls  down  ?  I  could  leave  a  foot  of  clay  on  at  each  side, 
and  wall  up  cellar  walls,  but  would  the  house  stand  safely 
after  doing  that,  or  would  there  beany  fear  of  it  giving 
way  ?  How  can  I  take  the  froHt  bottom  wall  out  and  put 
in  a  shop  front  20ft.  long  without  taking  the  upper  story 
down  ?  Are  builders  entitled  to  all  old  materials  after 
repairing?  I  find  they  have  taken  them  on  former  occn- 
iona.— W.  Wilson. 

[88220.1— Trigonometry.— In  Todhunter's  ■«  Trigo- 
nometry for  Beginners,"  p.  35,  is  the  following  example :— 
(1.)  A  staff  at  tho  top  of  a  tower  is  obsorved  to  subtend 
an  angle  of  15"  by  an  observer  at  a  distance  of  A  feet  from 
the  foot  of  tho  tower,  and  also  to  subtend  the  same  anglo 
when  the  observer  U  at  a  distance  of  B  feet.  Find  tho 
height  of  the  staff.  AUo  on  p.  42  of  the  same  book  is  the 
following  :— (2. 1  Given  log  8  =  '9030900,  log  9  =  -9542425. 
find  the  logarithm  of  Vlt.  If  one  of  your  correspondents 
wiu  be  good  enough  to  work  out  the  above  by  some  pre- 
vious rule  in  that  book  they  will  greatly  oblige — M.  H. 

[26221.]-Cold  Soldering  andBrazing.-Cananv 
reader  give  practical  instructions  for  the  above,  and  eay  if 
applicable  to  iron  or  only  to  the  softer  metals  ?  It 
appears  impossible  to  braze  with  any  sort  of  lamp,  unless 
♦wry  small  articles.— D.  W. 

[88222.]— Violin.-I  have  lately  come  into  possession 
or  an  old  violin,  tho  tono  of  which  is  harsh,  especially  tho 
notes  produced  on  the  D  and  (J  strings.  Will  any  reader 
kindly  inform  me  how  to  remedy  this,  and  at  the  same 
time  the  position  in  which  the  sound-post  and  bridge 
ought  to  be,  and  any  other  hints  which  may  tend  to 
improve  the  tono  of  the  instrument  ? — Anxious. 

[28223/1- F obey  Mining  Engine.  -  Thanks  to 
booty  Winner    for  his  reply  to  my  question.  He  says 

superficial  horse-power.     How  do  I  get  tho  nominal  ? 

What  is  the  difference  ?— A  Youno  Enuineman. 


be  some  simple  plan,  but  have  not  had  an  opportunity  of 
seeing  it.    Can  any  one  help  ? — Countryman. 

[26230.]— Preserving  Hides.— Wishing  to  import 
hides  from  the  tropics,  and  finding  that  those  already 
arrived  arc  almost  honeycombed  after  their  six  months' 
voyage,  I  am  at  a  loss  for  a  good  poison  for  my  next  con- 
signment. Can  any  of  your  readers  help  me  ?  Arteniato 
of  soda  has  been  recommended.  Is  it  any  use  P  If  bo, 
how  is  it  made,  and  how  is  it  applied?— Brother  Bob! 
Liverpool. 

126231.]— Piano.— Old  age  has  caused  the  touoh  of  a 
piano  to  become  so  light  as  to  make  the  instrument 
almost  useless.  Is  there  any  remedy  ?— Brother  Bob, 
Liverpool. 

[26232.]— Cleaning  Fire  Brass  Guards— I  find 
some  largo  brass  fire-guards  looking  very  dull  and  dirty 
after  the  winter.  Will  oxalio  acid  restore  the  proper 
colour,  and  how  can  it  be  conveniently  applied  ?— Ierne. 

[First  clean  well  with  oxalic  acid  and  water,  and  then 
rub  well  with  ohamoia  leather,  taking  care  to  remove  all 
traces  of  the  acid.] 

T26233.]— Magnetic  Influence.— Will  some  reader 
inform  me  whether  wearing  a  magnet  slung  over  the 
shoulder  next  the  spine  would  have  an  effect  in  any  way 
similar  to  magnetism  ?  A  gentleman,  now  wearing  one 
imagines  it  has  cured  rheumatic  gout  in  his  knees.  Can 
this  be  the  casa? — Ierne. 

[26234.]— Bicycle  Register.— I  should  be  glad  if 
any  one  would  calculate  for  me  the  wheel  train  for  a  50Jn 
wheel  bicycle,  up  to,  say,  108  miles,  which  is  to  be  applied 
to  the  periphery  of  the  wheel,  and  not  tho  axle,  and  which 
will,  by  means  of  a  ratchet  wheel  and  pawl,  'scape  a  tooth 
at  each  revolution  ?  The  wheel  makes  403  revolutions  in 
a  mile,  but  404  would  possibly  be  better  calculated,  and 
probably  near  enough. — Ariel. 

[26235  ]  -  Piano  Tuning.  —  How  can  I  tune  a 
bichora  r  Will  some  one  inform  me  the  modus  oummdi 
which  notes  should  chord,  and  are  they  tuned  bv  fifths  ?— 
Ariel.  ■ 


[26224.]—  Whinstone  Mining— I  am  mining  for 
whinstone  in  the  famous  basaltic  dyke  that  is  supposed 
to  run  through  England  and  Scotland.  The  top  has  been 
quarried  off,  but,  now  that  there  is  too  much  cover  ovor 
it,  I  drive  a  drift  in  the  side  of  the  hill,  but  am  unable  to 
drive  to  any  great  distance  without  falling  back  and  com- 
mencing again  farther  up  the  hill  or  rising  inside  by 
means  of  an  incline,  on  account  of  the  stone,  as  it  gains 

oover,  becoming  so  close  and  hard — almost  a  solid  mass  

making  it  too  difficult  and  expensive  to  get.  Now,  as 
these  inclines  are  a  source  of  expense,  and  as  the  stone  is 
very  much  better  the  farther  I  go  in,  it  would  be  better 
for  me  to  continue  my  drift  level  with  the  railway,  thereby 
doing  away  with  all  inclines  and  getting  a  better  stone  : 
but  hitherto  this  lias  been  an  impossibility.  Now,  can  any 
one  tell  me  whether  it  is  possiblo  to  drill  into  it  by  means 
of  any-patent  drUl  or  boring  maohino—  as  it  is  imposaible 
to  drdl  by  hand  to  do  any  good— so  as  to  blast  it.  Is 
dynamite  of  any  use  ?  My  drift  is  in  the  North  Riding 
of  Yorkshire.  Any  suggestions  tliat  would  enable  me  to 
continue  my  bottom  drift  would  be  thankfully  received 
by — E.  W. 

126225.]-Weeds  on  Gravel  Walks.-Can  any 
kind  reader  experienced  in  gardening  inform  mi:  of  the 
best  method  of  destroying  the  above  besides  the  ordinary 
way  by  using  salt  ?  Salt  has  been  and  is  still  used,  but  it 
appears  to  have  very  little  effect— that  is,  the  troublesome 
weeds  (charlocks  and  grass)  seem  to  oome  up  all  the  better 
after  a  time.  A  suggestion  for  an  effectual  cure  will 
oblige. — A.  B.  Bin-Andak. 

[26226.]— Gelatine  Lozenges—  WiU  any  brother 
reader  give  me  a  hint  or  two  how  to  make  gelatine 
lozenges  ?— Bino. 

[282271-Clockwork  for  Equatorial.-I  shall  feci 
greatlr  obliged  if  any  of  your  astronomical  contributors 
will  give  a  drawing  or  a  description  of  the  clockwork  to 
drive  an  equatorial  mounted  telescope  having  a  4in 
object-glass.— J.  Bell. 

[83828.1— Governor—  WU1  any  reader  inform  me  if 
it  is  ix.»,ible  to  apply  tho  governor  balls,  or  anv  effectual 
regulator,  to  an  ordinary  water-wheel  ?  It  is  a  wheel  of 
14ft.  diameter,  and  the  water  is  supplied  by  an  ordinary 
sluice  or  fender.  It  being  an  undershot  wheel  I  uso  it 
sometimes  for  driving  a  3ft.  saw,  which  requires  the 
whole  power  of  wheel,  and  I  want  to  prevent  it  running 
too  fast,  one  piece  having  passed  through  before  another 
comes  on  to  saw.— Countryman. 

[28229.]— Lathe  Attachment.— I  have  an  ordinary 
water-wheel,  driving  pit  wheel,  spur  wheel,  and  2  pairs  of 
mUlstones.  I  want  to  attach  lathe  to  miU  gear  whilst  in 
motion  without  stopping  other  gear.   I  think  there  must 


[26236.] -Knife-cleaning  Machine-Will  any 

reader  give  directions  for  making  a  small  knife-cleaning 
machine  for  2  or  3  knives,  one  that  an  amateur  could 
construct  ?— Con. 

[26237.]-Chanifering  Machine.-Can  any  reader 
tell  me  how  to  make  a  chamforiug  machine  for  chamferim/ 
Oxford  frames  ?— Tnos.  Monk.  fa 

[26238.]-Induction  Coil.— If  a  coil  be  constructed 
of  ho.  20  and  No.  14  cotton-covered  wire,  how  much 
would  be  required  of  each?  An  early  answer  would 
oblige—  Beginner. 

[26239 .  ]— Rifle  Sight.— How  can  I  blacken  the  sights 
of  a  riflo  which  have  becomo  bright  from  use?— Ems. 

BCRUII. 

[262lO.]-Hay  Fever-Can  any  of  your  medical 
correspondents  tell  me  of  the  best  treatment  for  hay 
fever  ?  I  suffer  from  it  every  year,  and  have  tried  glvka- 
line  and  anthoxanthum,  tho  former  being  of  no  use  in  my 
case,  and  the  latter  affords  only  slight  relief.  Is  smoking 
a  .'  i  thing  for  it? — Prometheus. 

[26241.]— Mine  Surveying.— 8uppose  I  wnre  sur- 
veying a  mine  with  a  dial,  and  I  took  a  sight  which  was 
not  exactly  an  even  number  of  degrees,  what  arrange- 
raeuts  are  there  on  the  instrument  for  taking  seconds  and 
thirds,  and  how  manipulated  ?  Also,  if  I  wero  using  a 
theodolite,  how  shoidd  I  get  out  of  the  same  difficulty  ? 
If,  when  the  above  is  answered,  a  recommendation  to 
Borne  good  cheap  little  work  on  the  subject  be  given 
I  shall  feel  deeply  obliged.— Ignorance. 

[26242.]-Electrical  Machine  CyLinder.-Many 
thanks  te  Mr.  W.  J.  Lancaster  and  "  Alta  Porta"  (26066) 
for  their  information  as  to  mending  the  cracked  end  of 
the  cylinder  of  my  machine,  but  the  crack  has  gono  so  far 
that  I  do  not  think  it  can  be  mended.  Now  I  think  of 
making  a  plate  machine  on  Winter's  principle,  but  I  don't 
exactly  see  how  to  make  the  rubbers,  and  how  the  pres- 
sure is  regulated.  How  are  the  rubbers  fixed  to  the 
negative  conductor?  What  would  be  the  best  way  to 
make  the  large  ring  ?  Any  information  on  the  subject 
wiB  oblige— Helpme.  • 

[26243.1— Mining.— Allow  me  to  ask  some  of  your 
geological  correspondents  to  enlighten  me  on  the  follow- 
ing:—Why  do  we,  as  a  rule,  find  the  various  minerals  of 
our  country  deposited  in  tho  hardest  rock  ?  How  are  we 
to  account  for  (as  in  tho  case  in  many  mines  in  Cornwall) 
tho  upper  section  rioh  in  copper  ore  and  the  lower 
section  equally  so  in  pin  ore,  and  under  what  conditions 
were  those  minerals  deposited,  pin  being  associated  with 
granite,  being  tho  older  rock,  and  copper  with  freestone 
and  olay  slate  being  of  a  more  rtceat  origin  ?  What 
where  the  operating  agenoies  in  the  depositing  of  those 
minerals,  whether  igneous  or  aqueous  ?  Why,  as  in  the 
Devonshire  mines,  are  the  east  and  west  lodes  productive 
of  copper  and  tin.  and  tho  west  and  south  lodes  pro- 
ductive of  lend,  and,  comparing  the  lodes  (or  mines)  in 
the  south  with  those  of  the  north,  how  is  the  variation  to 
bo  accounted  for  ?  Both  north  and  south  and  east  and 
west  veins  produce  lead  in  Northumberland  and 
Durham,  but  ib  not  known  in  Devon  or  CornwaU.  A 
north  and  south  lode  (or  vein)  being  a  cross-course  in 
many  instances  to  a  copper  lode,  is  this  to  be  accounted 
for  by  the  ages  of  the  different  rocks  in  the  cavities  and 
flssuies  of  which  tho  ore  has  becomo  consolidated  ?  And 
why.  as  in  tho  red  hematite  iron  ore  district  of  West 
Cumberland,  do  we  find  tho  ore  deposited  in  the  lime- 
stone formation  at  the  base  of  a  hill,  possibly  1,000ft. 
high,  of  mountain  (slato  or  Silurian),  what  has  caused 
the  ore  to  leave  the  older  rock  where  undoubtedly  it  was 
held  in  solution  ?  What  has  caused  tho  ore  to  be  found  in 
one  and  tho  same  mine,  lying  in  veins  at  an  anglo  of  li'n. 
in  Gin.,  and  in  a  short  distance  this  same  oro  is  nearly 
horizontal  ?  Were  the  cavities  in  the  rook  previous  to  the 
depositing  of  this  ore,  and  then  become  filled ;  (or  how  ?— 
W.  8. 


[26344.]— How  to  Become  an  M.D.— I  have  an 
ambition  to  attain  to  the  title  of  M.D.,  but  have  no  ade- 
quate  knowledge  of  the  sum  required  for  that  purpose. 
Will  some  friend  inform  me  what  would  be  tho  ubsolute 
cost,  including  tuition  and  maintenance;  and  whether  a 
good  knowledge  of  Latin  is  neoessary  ?  Should  also  like 
to  know  what  preliminary  studies  would  be  best.  I  am 
rather  inclined  to  botany. — W.  B. 


[26245.]-The  Debilissima  of  >  Lyree.-So  many 
references  have  been  made  in  the  English  Mechanic  to 
these  stars  that  I  am  sure  many  of  vour  readers,  including 
myself,  would  be  grateful  for  a  really  accurate  diagram  of 
thorn  from  any  of  those  amongst  your  readers  who  possess 
a  trustworthy  micromotric  measurement  of  their  positions 
in  relation  to  ■>  •«.  With  my  4|in.  Cook  equatorial  I  can 
glimpse  the  two  between  t>  and  but  they  are  far  too 
faint  for  me  to  measure  with  my  micrometer.  I  need 
hardly  say  that,  of  course,  I  can  easily  sui  vov  tho  91  mag- 
nitude star  j  but  from  what  I  read  in  the  Enomsh 
Mechanic  there  appear  to  be  other  stars  existing,  none  of 
which  I  believe  could  be  scon  by  Admiral  Smyth  with  his 
oin.,  and  only  one  of  which  I  have  understood  could  be 
seen  by  Sir  John  Herschel.  whioh  statement  I  think 
appears  in  the  Bedford  catalogue.  May  it  not  be  pow ible 
that  some  changes  may  bo  going  on  in  tho  intensitv  of 
these  stars  ?— A.  J.  C.  E. 

[26246.]-Hand-Power  Circular  8aw.-I  should 
leel  truly  obliged  if  somo  kind  reader  of  the  Mechanic 
would  inform  me  how  to  make  my  hand-power  circular 
saw  work  more  easily.  At  present  it  is  driven  by  a  leather 
belt  Irom  a  4ft.  wheel,  around  the  outer  edge  of  whioh  I 
have  cast-iron  segments  to  give  weight,  the  wheel  being 
wood.  My  men  teU  me  it  is  very  hard  work  to  drive  it  • 
and.  as  I  am  not  in  a  position  to  procure  steam  power,  I 
must  make  such  improvements  as  are  within  my  reach  I 
have  thought  that  if  there  wero  two  pinion  -  wheels 
attaclicd  somehow  on  the  bonch  that  either  speeder  power 
would  be  gained  but  my  knowledge  about  such  things  is 
so  limited  that  I  am  not  disposed  to  do  anything  without 
advice.— Thomas  McArd. 

[26247.]-The  Mustel  Instrument.-On  looking 
at  the  drawing  sent  by  "Eleve"  (sec  letter  10761)  I  ,eo 
that  nil  (the  double  pans  excepted)  the  channels  are 
deeper  at  the  free  end  of  the  reed.  Would  "  Eleve  "  or 
"  A.  Q."  be  kind  enough  to  give  the  depth  at  both  ends  ? 
AL«o  size  of  pallet  and  reed  aperture*,  with  directions  for 
making  the  double  pans  for  celeste,  &e.  ?  Are  the  reeds 
of  the  Harp  Eolienne  tuned  in  unison,  ornre  they  a  little 
sharper,  tho  same  as  tho  celeste  ?— W.  C.  D. 

[26248.1-Transparent  Paper.-Can  any  brother 
reader  tell  mo  how  to  make  paper  so  transparent  that 
colonrs  will  show  brightly  and  clearly  through  it  ?  Ordi- 
nary tracing  paper  is  not  clear  enough.  It  is  almost 
imperative  that  it  should  be  free  from  smell— certainly  it 
must  have  no  disagreeable  smell.  Mv  idea  is  to  have  the 
sketch  on  one  Bide  of  the  paper  and"  the  colours  on  the 
Feosr  B°        tra°»pweifby  must  be  permanent.—  Jact 

^e24?.'i— A  v.?r?  Powerful  Electrical  Machine. 

—  lo  Sioni.  —I  wish  to  construct  a  very  powerful 
electrical  machine— that  is,  one  which,  with  a  minimum 
of  mechanical  force,  will  yield  the  largest  quantity  of 
electricity.  Now,  wdl  one  on  Holtz's  plan  be  best  ? 
And,  if  so,  cannot  I  increase  the  power  by  multiplying  the 
number  of  pairs  of  plates— say,  for  example,  to  four  pairs 
Do  tho  more  recent  forms  consisting  of  plain  glass  plates' 
revolving  in  opposite  directions  give  more  electricity  than 
the  old  forms  ?  How  far  apart  ought  the  glass  discs  of 
each  pair  to  ho  from  the  other,  and  what  should  be  the 
distance  between  each  separate  pair  ?  Should  the  axis 
common  to  all  of  them  bo  of  metal  or  wood  ?  And 
lastly,  should  tho  glass  be  plate  glass  or  crown  glass,  and' 
what  thickness  i*  An  early  answer  will  greatly  oblige— 
Electrical  Machine. 

[26250.]— Cookroaohea.— My  kitchen,  which  adjoins 
a  bakehouse  swarms  with  theso  pests.  How  can  I  get  rid 
ol  tbem  ?  1  should  prefer  something  to  drive  them  away 
rather  than  a  poisonous  agent.  While  penning  this  query 
I  may  mention  that  some  16  or  17  days  ago,  in  order  to 
test  the  action  of  fern  leaves  upon  them,  f  put  two  under 
a  glass  shade  with  some,  but  up  to  the  present  time  they 
have  not  touched  the  leaves,  and  yet  appear  as  lively  as 
ever.   In  what  way  can  they  thus  sustain  life  ?— F.  B. 

[The  first  part  of  this  query  has  been  repeatedly 
answered,  and  all  kinds  of  remedies  suggested.  Personal 
experience  has  proved  that  the  pests  complained  of  may 
be  banished  cither  by  keeping  a  hedgehog  or  by  a  liberal 
use  of  common  gas  tar  about  their  haunts.— En.] 

[26251.]-"  Chinks."-My  little  girl,  four  years  of 
age,  from  tho  most  trifling  circumstance— snch  a*  a  slight 
fall  or  any  little  matter  children  usually  cry  about— is 
subject  to  what  are  usually  termed  "  chinks.'*  On  these 
occasions  she  ceases  to  breathe,  and  her  lips  become  dis- 
coloured. It  is  neoessary  to  shake  her  severely,  or  some- 
times sprinkle  water  in  her  face,  to  restore  her.  I  may 
observe  that  it  is  not  the  result  of  psssion.  If  any  of  your 
numerous  readers  wiU  kindly  advise  me  in  the  matter  I 
shall  be  very  much  relieved,  as  I  am  terrified  to  think 
that  she  may  on  some  occasion  provo  irrecoverable.— 
!*■■■■  I 

[26252.]-High-Power  Object-Glass  for  Micro- 
scope.—What  is  the  method  of  accurately  centreing  a 
high-power  object-glass  to  a  microsoope  ?— H.  W.  B. 

[26253.]  —  Annuities  (London  University 
Questions).— If  20  years'  purchase  must  be  paid  for  an 
annuity  to  continue  a  certain  number  of  years,  and  24 
years'  purchase  for  an  annuity  to  continue  twice  as  long, 
find  the  rate  per  cent. — Meirion. 

[26254]  —  Annuities  (London  University 
Questions).— An  annuity  of  £P  per  annum  is  to  begin 
n  years  hence,  and  is  to  be  payable  for  ever.  Find  its 
present  value  at  r  per  cent,  rate  of  interest,  and  show 
that  its  present  value  is  to  its  value  n  years  honoe  as 
(1  +  r)  ~  n  :  1 1— Meirion. 


[  26255.  ]  —  Annuities  (  London  University 
Questions).— If  an  annuity  continued  for  ever  is  worth 
25  years'  purchase  what  annuity  (reckoning  at  the  same 
rate  of  interest)  to  continue  for  three  years  can  bo  pur- 
chased for  £5,000  ?  A  man  invests  £10.000  in  land,  he 
borrows  iths  of  the  value  of  his  new  investment,  and  so 
continually.  What  would  be  the  aggregate  amount  bor- 
rowed if  this  process  were  continued  indefinitely  f — 
Meirion. 

[  26256.  ]  —  Annuities  (  London  University 
Questions).— What  annuity,  beginning  n  years  henoe 
and  lasting  for  n  years,  is  equal  in  value  to  an  annuity 
of  £A  beginning  now  and  lasting  for  n  years,  interest 
being  reckoned  at  B— 1  per  cent.  ?— Meirion. 
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CHESS. 


All  oommsuiioationa  intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  Cheater  House,  Lilliea hall- 
road,  Clapham  8.W.   

PROBLEM  OCCXV.— By  J.  Pikbcb. 


H  H  !§ 

■  11 

0  B  fill 

B 1SB  SI 

m  *  Hi  h 
^  ••  p  -  .    1 1, 

White  to  play  and  mate  in  three  mores. 


Solution  of  Problem  CCCXIII. 
White.  Black. 

1.  E  to  K  B  2  (dig  ch).  1.  Pavers 

2.  Kt  take.  B.  8.  P  take.  Kt- 

3.  P  to  K  B  4  mate. 

Oobbxct  Solutiom  of  Problem  000X171.  from 
Athos,  T.  Oaest,  W.  Farniral,  D.  A.,  W.  Freemantle, 
Kothen. 

W.  0.  K.  (Dublin).— Problem  OCCXII.  is  perfectly  oor- 
reot.  If  (1)  Q  takes  Q,  tie  reply  is  (8)  Kt  to  K  sq 
mate  ;  and  if  (I)  Kt  take.  Q,  (2)  Kt  to  R  5  mate. 

Qio.  Beavts.— Hare  you  not  overlooked  a  defenoe  in 
problem  CCOXIV.F 

W.  F. — It  .hall  be  attended  to.  We  hare  not  got  the 
solution  at  hand  ;  bat  will  endeaVour  to  Bhow  the  mode 
next  week  or  week  after. 


THE  ENGLISH  MECHANIC  LIFEBOAT. 

The  English  Mechanic  lifeboat  was  launched 
on  Monday  at  Brought;  Ferry,  Dundee.  Just 
as  wc  were  rnaking  a  note  of  the  event  for  this 
number,  and  a  promise  to  give  further  details 
next  week,  we  received  the  following 
Special  Telegbam. 

"Yesterday  afternoon  an  occurrence  of  a 
most  unusual  kind  took  place  on  the  river 
Tay.  About  mid-day  the  English  Mechanic, 
a  new  lifeboat  of  the  National  Institution,  to 
be  stationed  at  Broughty  Ferry,  was  launched 
at  Dundee  harbour,  in  presence  of  Admiral 
Robertson,  E.N.,  Mr.  Yeaman,  M.P.,and  other 
officials.  While  the  boat  was  on  her  trial  under 
canvas  in  the  river  news  was  telegraphed  to 
Dundee  that  a  schooner  was  in  distress  at  the 
mouth  of  the  Tay.  The  new  lifeboat  was 
instantly  taken  in  tow  and  proceeded  to  the 
disabled  vessel.  It  was  found  that  she  was 
the  schooner  Brothers,  from  Newcastle  to 
Dundee  with  cement.  Her  sails  were  blown  to 
rags,  her  forestay  broken,  and  her  masts  loose. 
The  crew  were  completely  exhausted  with 
labouring  at  the  pumps.  Five  of  the  lifeboat 
men  went  on  board  to  render  assistance  at  the 
pumps,  which  were  choked,  and  nothing  could 
be  done  to  stop  the  leak  owing  to  the  strong 
gale  which  prevailed.  After  much  difficulty 
the  sinking  vessel  was  got  in  tow,  and,  along 
with  the  newly-launched  lifeboat,  was  brought 
to  Dundee." 

We  are  sure  overy  contributor  to  the  fund 
will  congratulate  himself  that  the  English 
Mechanic  lifeboat  was  just  launched  in  time  to 
start  on  her  first  errand  of  usefulness,  and  will 
accept  the  fact  as  a  happy  augury  for  her 
future  success.  We  hope  to  give  further  par- 
ticulars next  week. 


W.  Aibbworth,  South  Line,  J.  J.  U.— See  indite,  to  back 
vol.. 

W.  M.,  0.  C.  0.,  A  Would-be  Speculator,  W.  H.  Atten, 
Manifold  Writer,  Tom.— Your  qneries  are  advertise- 
ments. 


THE  THBBE  JOURNALS 

Which  oorer  the  whole  run  go  of  tuhJecU  pertaining  to  the  occu- 
pation Interest  or  am'Uwment  of  the  m-uoiity  of  mankind,  ar* 
the  ENGLISH  MKlHvMO  AND  WOULD  OP  SCIENCE,  tb* 
BUILDIN-i  f»E*S.  and  PCBLIC  HEALTH.  Every  reader  of 
the  ENULI8H  M  M.HAN1C,  not  acquaint,  d  with  the  other  two 
JouTnaK  uh  .uld  Ht  one  ueoomeasuosoriber  to  that  one  which 
more  ImmedUWIy  Interest*  h.m.  If  OOuucetod  In  any  way  vrltfc 
the  arte  of  construction  or  dosurn,  he  will  Hod  the  B01LDIHO 
NEWS  ft  perfect  storehouse  of  Informutl.-n.  and  a  most  valuahla 
ch»nnel  for  his  advertisement  should  he  i»e«d  a  situation  or 
require  to  eiiguge  labour.  PUBLIC  HEALTH  concern*  luelf 
with  the  great  cause  Indloated  by  It,  title.  and of  course 
Interest*  everybody.  The  Price  of  the  BUILDING  HfcWS  l»«d-. 
DoHfree  «4d.;  of  PUBLIC  HEALTH,  lid..  pu»t  free  3*i.  Both 
ES^arTpubllnhed  .t  the  ufflco  of  tho  F.I&LIHH  MBCHAKIC, 
SI.  TarUvtook-strect,  Covent- garden,  London.  W  O. 


THE  INVENTOB. 


APPLICATIONS  FOB  LETTERS  PATENT. 

NAT  19. 1870 


19W. 


B,  wolfing,  Barman,  for  lmprcvemanU  In 

communication. 

1950.   P.  Win  ton.  Falkirk,  Scotland,  for  a  new  or  imparted 

P°19au°  ^Harrison.  Fenny  Stratford,  for  an  Improved  dry  stench 
trap  to  on  vent  the  effluvia  arising  from  street  and  other  drain*. 
1081.   C.  T.  B.  Lsseellee,  Kent,  lor  lmprovemenU  In  fa*  and 


Other  explosive  motive-power  englnos. 
1IK3.  A.  B.  Joyes,  Dablin.  Ireland,  for  lmprovemm 

JL  Burtles,  Manchester,  for  a  new  so  If -ao  tin*  i 


cutting,  f  ilndlng,  and  rxdlabing  glass. 

1964.  I.  Metoalf,  Preston,  forlmprovemenU  In 
of  boilers  for  b.  alia*  and  circulating  water.  


ANSWERS  TO  CORRESPONDENTS. 


USEFUl  AND  SCIENTIFIC  NOTES. 

Vanadium  as  a  Photographio  Agent. — A 
sheet  of  paper,  passed  through  a  solution  of  a  salt 
of  vanadium,  and  exposed  to  sunlight,  yields  a  well- 
defined  picture  on  treating  with  salts  of  uranium. 
A  compound  of  vanadium  and  silver,  treated  in  the 
same  manner,  gives  with  ferrous  sulphate  a  clear 
picture.  Potassium  bivanadate  in  contact  with 
organic  matter  turns  green  and  then  blue  ou  expo- 
sure to  sunlight.  These  and  other  experiments 
prove  that  th«  scarcity  alone  of  this  metal  prevents 
its  being  applied  to  the  purposes  of  photography. 

An  Unpleasant  Shipmate.— A  large  boa  con- 
strictor has  been  captured  on  board  the  ship 
Surprise,  just  arrived  in  the  London  Docks  from 
Port  Natal,  laden  with  wool  and  hides.  It  concealed 
itself  among  the  cargo,  and  was  not  discovered  till 
the  ship  was  on  her  voyage  home.  Mr.  Frank 
Buckland  says  the  reptile  is  about  eight  or  nine  feet 
in  length,  aud  as  thick  as  the  calf  of  a  man's  leg. 
It  has  existed  during  the  Toyage  on  rats  and  other 
vermin,  with  which  the  vessel  swarmed  while  at 
Port  Natal,  and  now  tbare  is  not  a  rat  to  be  seen  in 
any  part  of  the  vessel. 

The  Strophometer.— In  the  beginning  of  1874 
the  Society  of  Arts,  acting  on  the  suggestion  of 
Admiral  Ryder,  offered  its  gold  medal  tor  the  best 
invention  of  a  revolution  indicator.  The  larjre 
number  of  86  iuventions  were  sent  in  for  competi- 
tion. On  account  of  this  and  the  difficulty  expe- 
'rienced  in  getting  an  honorary  committee  of  gentle- 
men sufficiently  qualified  and  distinguished  to  meet 
the  necessary  number  of  times  to  consider  the  ques- 
tion this  very  great  delay  has  been  caused,  but  a 
decision  has  at  last  becu  arrived  at,  and  the  council, 
acting  on  the  recommendation  of  the  committee 
appointed  for  the  purpose,  have  awarded  te  Mr.  T. 
A.  Hearson.  of  the  Royal  Naval  College,  Greenwich, 
for  his  strophometer,  the  gold  medal,  or  prise  of  £20. 

Brick  Piers.— According  to  Kirkaldv,  the  crush- 
ing weight  per  foot  super  of  brick  piers  is, 
for  common  stock,  17  to  20  tons ;  red  brick,  20  to 
40  tons.  The»e  were  bedded  in  lias  lime  mortar. 
Gait  bricks,  with  Roman  cement,  are  placed  at  from 
24  to  59  tons.  In  calculating  a  pier  12ft.  high  and 
3  bricks  square,  the  weight  borne  by  the  pier  must 
be  added  to  the  weight  of  pier  itself,  and,  of  course, 
the  lowest  course  of  brick  must  be  taken  in  estimat- 
ing the  total  load  borne.  Putting  brickwork  in 
cement  at  1 101b.  per  cubic  foot,  the  weight  of  a  12ft. 
pier  would  be  about  tJ.ttUHb.,  or  nearly  3  tons,  which 
must  be  ad-led  to  the  superincumbent  weight.  This 
weight,  divided  by  the  superficial  area  of  the  pier, 
will  give  the  weight  the  bricks  have  to  support. 
The  safe  load  should  not  be  more  than  one-third  of 
the  crushing  weights  given  above. 


■a*  ATX  eommmlMttemt  AomU  U  aUmmUa  tkt  Kpttob 
of  tt*  KaeusH  Mbohavio,  8*.  Tori**ook-*r»rt,  CW 
Garden,  W.C. 

BUTTS  TO  CORRESPONDENTS. 

1.  Write  on  one  aide  of  the  paper  only,  and  pat  draw- 
ings for  illustration  on  separate  piece,  of  paper.  3.  Put 
title,  to  queries,  and  when  answering  queries  put  the 
number,  as  well  as  the  title,  of  the  queries  to  whioh  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  S.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  oorer  to 
the  Editor,  are  not  forwarded :  and  the  names  of 
spondenU  are  not  given  to  inquirers. 


The  following  are  the  initials,  Ac.,  of  letters  to  hand  up 
to  Tuesday  evening,  June  6,  and  nnaokrinwledged 
elsewhere:— 

CocxBBT  Cobmach. — E.— John  H.  Chalmers. — B.  &.  D.~ 

B.  H. — Bin-Andak.— E.  J.  P.— O.— Hugh  Clements.— 
Vlolene. — R.  P.  8.-8.  Bottone.— J.  W.  FennelL— A 
Devonian.— Experience.  —  J.  0.  — Trombone.— E.  M. 
Twopenny.— Geo.  Cooper. — G.  Fryer.— Field  Gunner.— 
T.  E.  B.— W.  H.  Smith.— L.—C.  P. -Finlore.— Beacon 
Lough. — South  Line.— Rusty.— Copy.— A  Five  Years 
Subscriber.— James  Dickson.— H.  T.— J.  M.  G.— Cold 
Iron.— Fred  Ann.— W.  8.— Woo  ton.— David  MoOee.— 
Mining  Engineer.— J.  C— Thug.— A.  D.— Tom  Cooley. 
— Inquirer.  —  Artrfix.  —  G.  B.  Roberts.  —  Amatenr.— 
Cautious.— 0.  E.— R.  M.  Lane.— A.  W.  Z.— Plover.— 
Alotheus.— Frits.— W.  G.  Lettsom.— Poor  Betrinner.— 

C.  0.— G.  8.  H.— 0.  G.—Nolla.— Ignorance. — F.  Smith 
—James  Fletcher.— D.  Blair.— J.  S.— Edward  Donald 
— Thos.  Fletcher.— John  Carvill.— James  Burr.— Wm 
Blake.— John  Turnbuer.— Charles  0.  Fletcher.— George 
Short.— W.  F.  Collins.  — W.  F.  Draper.— Fido.— 0. 
Smith.— A.  Lister  Kaye.— J.  O.  Maohan.— 0.  Vincent 
—Thomas  Cooke.— James  Douglas.  — H.  King.— A.  W 
Preston.— Fred.  G.  Julius.— Brown  and  Allen.— J.  G 
Tillikin. — W.  H.  Small.— Arthur  Adam..— Rev.  Henry 
Cooper  Key.  —  Montrose.  —  H.  Buohing.  —  Amateur 
Watch-maker. — A.  E.  B.— Socrates.— Thos.  Moncliffe. 
—Mechanic.  —  Samuel  Nichols.  —  W.  Wimbaurne.— 
Pnssled. 

Coa.  (For  information  as  to  permanently  bending  oane 
see  p.  381  hut  vol.)— A  British  Merchant  Shaman. 
(Certainly  not.  You  can  proceed  against  him  at  once 
for  infringement  of  copyright,  and  had  better  oonsult 
respectable  solicitor ;  but  be  sure  the  fact,  are  as  yc 
state  before  commencing  proceeding..)— J.  Rkio.  (Mo. 
Loekwood  and  Co.  published  a  work  on  the  subject 
but  we  forgot  the  title.  Send  for  a  catalogue.)— Bel- 
8HASZAB.  (Impracticable.)  —  A.  B.  Whitbhoosx. 
(What  do  yon  mean  by  "patent  seU-aoting  pumpr") 
—J.  C.  Grat.  (Unsuitable.)  —  Wellwotoh.  (You 
might  as  well  have  loft  the  question  unanswered.)— 
H.  B.  (Our  query  department  was  not  intended  for 
elaborate  essays  on  theoretical  questions.  _  Ask  some 
definite  question,  and  probably  you  will  elioit  a  reply. ) 
—Da.  H.  M.  M,  (The  letter  referred  to  oame  to  hand.) 

Cycloid,  Eleuthera,  R.  C,  Zigsfl,  James  Tomkins,  and 
other,  have  replied  to  queries  already  similarly  an 
s  wared. 
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thaoODstnsMlon 

i KB.  W.*ciark,  Uhaneary-iaaeT'or  lmproramanta  In  faad  watar 
apparatus  for  steam  boiler*.  A  COOUaanloaUun. 

19«o.  B.  Berry  man.  Birmingham,  for  Improvements  In  appa- 
ratus for  heating  water,  sir,  or  other  fluid*,  parts  of  which 
improvement*  are  also  api/lloabld  to  oondeu*«r». 

1EW7.  T.  B.  Smith  and  J  Smith,  Ketfbley,  for  Irnprovemanu 
in  clll-boxe*  for  preparln*-  wool  for  oombln*- . 

l5e8.  J.  Barbour,  Beiiaat,  for  Improvement*  In  Boimr 
machines. 

IMS.    A.  Bobottom.  Birmingham,  for  Improvement*  In  pzeasrv- 
lnil  animal  and  vegetable  substances. 
IWO    8.  Barbour  and  J.  Barbour,  Belfast,  for  Improvement*  to 

balling  ui*a*3tUrie». 

1*71.  H.  B.  Nevrfm,  Chnngery-lane,  for  Improvements  In  «e* 
oouetractlou  of  machines  for  ironing  artlcloa  of  wearing  apparel 
and  fabrics.   A  oummunioallon. 

ISTi  J.  atusgrave  and  A.  South,  Bolton,  for  certain  Improve- 
meuie  In  steam -engines. 

1873.  W.  E.  Newton,  Chanoery-lane,  for  Improvement*  to  tn* 
trraimentof  the  rulu-e  or  aludge  oU  produoed  In  the  distlllsUm 
or  puilnoatlon  of  ornde  peunleum,  aaphalco.  biiuoien,  and  other 
substance*  from  which  hydruoarbou  oil*  are  obtained,  the  object 
of  such  treatment  being  to  obcaln  useful  produoU  IheCafroD.  A 

^T^^Ssundars,  Hereford,  tor  lmprovemenU  m  rolkr 

skates.  . 

1975.  w.  HartoUffe,  sen.,  for  lmprovemenU  In  apparatus  for 
labrtoatlnc  the  spindles  employed  In  raaohlnery  fur  iplnnlaf, 
doubling,  or  twtsung  Obrous  malertUs,  and  which  ImprovsmenUi 
are  also  applicable  i..  part  or  on  the  whole  to  the  rotating  sad 
Udlog  port.ons  of  other  inaohluery.  ...  . 

Ij7d.  D.  B«es,  Poutefract,  lor  Improvement.  In  the  method  ot 
compounding  o*lve*'-fBet  Jelly  tablets. 

IBStT  N.  B.  Downing  and  J.  B.  Hughes,  London  for  Improve- 
ment* In  mean*  or  apparatus  for  tne  manufacture  of  jJeper  palp. 
A  communication.   . 

1WS.  W .  Grant,  Johnstone,  for  lmprovemenU  In  machinery  ler 

^mf^H^J^HadOsn.'strai'id,  for  lmprovemenU  In  gaff  fas  tenlnp 
for  vessels.   A  communication.  ,.-,__»__— 
1BHU.   H.  J.  Haddan,  S'.rand,  for  lmprovemenU  in  folding frsnus 
for  teuU  and  sleeping  berlhs.   A  oommunloaUon. 
lSel.    H  I  H^^s".  Htranrl,  fnr  ImprummisiU  in  kit/Then *■***- 

A  oommunlo itlon.  .    .  ,  

1SB2.    H.  J.  Haddan,  Strand,  for  lmprovemenU  in  oastors  lor 
-wing  maonlnrs,  furniture,  and  such  line.    A  oommunicaUoo. 
IS...    H.  J.  Haddan,  Strand,  for  lmprovemenU  in  fastenlogi 
(or  glove*  and  other  garment*.   A  oommunloaUon.       #  _ 

1MM.  W.  A.  Peiroe.  Woo  Is  ton*,  for  lmprovemenU  In  Ustenugs 
for  harness  and  other  straps  to  be  used  in  place  of  buckles. 

18-6.  8.  L.  Taverdon,  Parts,  for  a  self-acting  winch  or  pumprar 
winding  and  pumping,  also  for  measuring  liquid*  and  for  omer 

^9SUi.PM\l^  Frsntlnl,  Naples,  for  improvemanti i  to  ftsM 
batteries  and  In  appUanoes  or  apparatus  connected  IBMlWIia, 
and  in  prujiotllae  ard  oartrldge*.  «_ 
1S87.  H.  B.  Newton,  Chauoery  lane,  for  Improved  apP*r**n«J« 
applying  starch  or  other  analOMVU*  preparation*  to  vaiaw* 
arUoloe  made  of  Uxtlle  subsianoea.   A  oommunloaUon. 

IMS    W.  H.  Lascelles,  London,  for  lmprovemenU  m  auiepeis 
for  tho  permanent  way  of  railways  ortramway». 
1SSB.    sy.  Clark,  Chanoery-lane,  for  an  Improvement  m  ■L— 

propellers.   A  oommunloaUon.  ..  

IMS).  J.  Carter,  slid  die, ex.  for  lmprovemenU  In  reading  <■■"■ 
and  tables  for  the  use  of  In -slid*  and  other*. 

18BI.  O.  Sarony,  bcsrbo.ough,  for  lmprovemenU  in  sneprv- 
du-Uon  of  bordem.  Utlae.  and  other  device,  or  «""eaU^S 
photographio  pictures,  and  In  means  or  apparatus  amp***"' 

*uw£°rH.  C.  Tuoker,  Little  f^rrtngdon,  fx*  apparatus  for  fsclli- 
Uung  loooutoUon  on  foot.  „_-«m#r,U  to 

\m.  J.  8.  Had.  Monterey,  CaUfomla,  for  lmPro"??~;  „3 
eewmg-machloee  for  sowing  and  oversesmlng  sack*,  naga. 

oarpeU,  and  for  other  like  purposes.    i^nmotlwa 

1904.  W.  Box,  Ufflngion,  for  ImpiovemenU  In  road  io*os*>u»«" 

W10«?  LfTBSft  Strand,  for  Impr.vemenU  In  cap.ua,. 

communication.  ....      .   ■lunU 

18U)    W.  Bannord  snd  Q.  Taylor,  Mlddleton,  for  lmprov"01"'* 
in  sua  oonstruoUon  of  furnaces.  far 
1WT.  J.  Smith,  Oldham,  for  lmprovemenU  In  appsnuus  »» 
plaiting  or  kilting  fabno*.  .  sjaj 

1U09.  0.  Humfrey,  Chester,  for  Improved  method  of  —  - 

"I'^T.^Banks,  Raddltch,  Woroertershlre,  for  a  rwerrd 
0^uuoet W^Horgan- Brown.  BoathHmpton-buildlngisndJarta.'J 
an  improved  01  Ui ring  reevrvolr  wurktd  by  oompressea  su. 
^rT'MoVn-Brown,  South^pton-balWtog^-d IP-* 
for  lmprovemenU  In  purtfjlng  spirtu  of  turpentine. 
mnnlistlon.  .  nlsos 

2002.  E.  A.  PsmeU.  Swansea,  for  Improvement*  la  arson— 
acid  and  meUUIc  srxenlo.  _  ,        ,„„  ow>. 

■Axis.  E.  P.  H.  Vsughan,  P.C.8.,  Chanoery-lane,  for 
menu  In  etoum  boilers.    A  communic-itton.  it*  to 

3004.   J.  Olllottaud  W.  Arnold.  B.rnsley.  for  unPTO.T'°!fThir,. 
rooUve- power  engines,  and  Ui  fittings  for  toilers  employ-** 
with,  par.*  of  wnloh  UuproTcmenU  are  applicant*  w 

liar  pui  poser>.  .  _vi«sit  Ut 

OS    J.  Hooser,  Be-clos.  for  lmprovemenU  In  maonnsu* 


dUtrlbutin*  and  .eti  lng  Ui>  tyi  e.   uiunst  ta 

■J0U«.   T.  BUley.  Or  at  Pori.aud  strert,  tor  ImP'Ovro^-  ^ 
securing  knob  handles  to  the  spb.dlis  of  door*. 
latches.  _ 
SOOT.  B.  Wwl,  Balk,  Prussia,  for  impeovament* jnw 
c reals  and  other  material*  oonnlstlng  of  small  paruo«» 
apparatus  tliurofur. 
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ARTICLES. 


COLLECTION  AND  PRESERVATION  OF 
NATURAL  HISTORY  OBJECTS. 

THE  time  is  rapidly  approaching  when 
the  larger  army  of  naturalists  will  be 
on  foot  for  their  annual  hunt  for  objects, 
and  devoting  their  short  holidays  with 
ardour  to  the  pursuit  of  their  favourite 
hranch  of  natural  history.   The  smaller 
army,  which  consists  of  those  whose  avoca- 
tions permit  of  collecting-excursions  all 
the  year  round,  and  which  numbers  amongst 
its  ranks  the  more  skilful,  though  not 
more  ardent,  members  of  the  profession, 
has  already  been  at  work;  but  it  is  not 
until  after  the  "  longest  day "  and  the 
holiday  season  has  fairly  commenced  that 
we  find  the  amateurs  and  novices  amongst 
the  naturalists  scattered  far  and  wide  over 
the  country.   For  these  the  little  book, 
whose  title  we  give  below,*  is  published 
very  opportunely.   It  is  a  series  of  papers 
on  the  "  Collection  and  Preservation  of 
Natural  HiBtory  Objects,"  and  when  we  men- 
tion that  the  papers  are  written  by  men  bear- 
ing such  names  as  Knaggs,  Rye,  Bridgman, 
Tate,  Britten,  Braithwaite,  and  Worthing- 
ton  Smith,  we  have  said  enough  to  show 
that  it  contains  matter  that  will  be  of  con- 
siderable utility  to  beginners,  and  that  will 
be  read  with  interest  by  veterans.  Passing 
o?er  the  first  paper,  which  is  on  "  Geological 
Specimens,"  and  is  by  the  editor,  we  come 
to  one  on  "Bones,"  by  Mr.  E.  F.  Elwin. 
The  study  of  "  bones "  seems  a  dry  and 
uninteresting  subject,  at   first,  but  on 
second  thoughts  many  will  agree  with  us 
that  the  engineer,  the  artisan,  and  the 
mechanic  cannot  find  a  more  instructive 
or  more  interesting  study  than  the  skele- 
tons of  animals.   In  the  first  place  either 
of  them  takes  up  the  study  with  a  certain 
amount  of  knowledge  which  enables  him  to 
comprehend  the  mechanism  of  the  skeleton, 
and  in  the  second  the  latter  may  teach  him 
many  things  which  may  be  of  use  to  him 
professionally.  The  spirit  of  inquiry  fostered 
by  a  taste  for  bones,  the  inevitable  self- 
questioning  why  is  this  so,  and  how  came 
that  thus,  establishes  unconsciously  a  habit 
of  thinking,  the  full  value  of  which,  if  not 
always  apparent,  sooner  or  later  makes 
itself  felt.    Skeletons  of  rabbits,  birds, 
moles,  and  other  small  animals  are  easily 
procured,  and,  though  Mr.  Elwin  does  not 
tell  his  readers  how  to  prepare  them  (a 
strange  oversight,  which  considerably  dis- 
counts the  value  of  his  paper),  that  difficulty 
can  be  overcome  by  perseverance.  Mr. 
Elwin  speaks  of  the  advantages  of  sun- 
bleaching  the  bones,  and  notes  that  in  a 
smoky  city  such  as  London  it  is  a  process 
"  hard  to  follow."  He  seems  to  be  unaware, 
however,  that  if  the  bones  are  covered  by  a 
bell-glass,  or  placed  under  a  glass  frame 
(an  old  window  sash,  for  instance),  they 
can  be  bleached  white  even  in  a  smoky  city, 
provided  they  can  be  placed  in  the  sun- 
shine.  Mr.  Southwell  has  a  paper  on  birds' 
eggs,  and  speaks  of  the  "  fascinating " 
nature  of  the  "  study "   of   nests  and 
eggs  upon   the  young.    Collections  of 
birds'  eggs  have  an  undoubted  value  in 
public  museums  and  similar  institutions, 
and  may  even  have  some  value  in  private 
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cabinets,  but  it  sounds  strange  to  hear  the 
schoolboy's  desire  for  birds'  nests  and  eggs 
described  as  a  fascinating  study.  "The 
Capture  of  Butterflies  and  Moths,"  the 
paper  on  which  is  written  by  Dr.  H.  Knaggs, 
may  be  described  truly  as  not  only  fasci- 
nating but  instructive  when  carried  to  its 
legitimate  conclusion — the  breeding  of  the 
perfect  insect  from  the  egg,  followed  by  the 
exhibition  and  comprehension  of  the  various 
changes  in  the  lite- history  of  the  insect. 
There  are  four  stages  in  which  we  can 
capture  butterflies  and  moths.   The  perfect 
insect  may  be  taken  at  rest  or  on  the  wing, 
but  the  eggs,  the  larva?,  or  the  chrysalides 
may  also  be  obtained  with  greater  ease  if  a 
little  previous  knowledge  is  acquired  in 
connection  with  them.   Eggs  are  preserved 
by  plunging  them  in  boiling  water,  larva 
by  killing,  squeezing  out  the  contents  of, 
and  subsequently  carefully   drying,  the 
skins;  chrysalides,  by  plunging  in  hot 
water,  but  very  often  these  will  require 
varnishing,  while  the  larva  may  actually 
need  paint  to  restore  the  natural  brightness 
of  the  colour.   To  obtain  a  good  collection 
of  moths  and  butterflies,  different  practices 
will  need  to  be  pursued  with  different 
genera,  but  a  great  deal  may  be  done  by 
searching  f  or  chrysalides  and  keeping  them 
under  conditions   more  or  less  approxi- 
mating to  the  natural  ones,  until  they  are 
metamorphosed  into  perfect  insects.  Some 
chrysalides  are  found  suspended  to  bushes 
and  trees,  others  firmly  laced  to  branches, 
twigs,  or  leaves ;  other  varieties  again  are 
found  under  loose  bark  or  in  the  "  chinks  " 
of  tree  trunks ;  but  the  great  majority  are 
to  be  found  near  the  surface  of  the  ground, 
under  decayed  leaves,  near  the  feet  of  trees, 
the  borders  of  streams,  and  similar  places— 
a  careful  search,  with  the  aid  of  what  is 
known  as  a  lady's  planting-fork  (a  light 
implement  with  three  tines  about  2^in. 
long  and  a  short  handle),  often  rewarding 
the  naturalist  with  many  dozens  of  pupa) 
besides  larvae  of  beetles  and  other  insects. 
Perfect  butterflies  and  moths  may  of  course 
be  taken  in  the  familiar  manner  by  means 
of  nets  while  on  the  wing,  or  boxed  when 
at  rest,  and  may  be  trapped  at  night  or 
captured  by  beating  the  trees  and  shrubs. 
To  make  a  successful  collector,  however, 
some  preliminary  study  is  necessary,  for 
the  man  who  is  acquainted  with  the  habits 
of  the  insects  he  seeks  has  already  half- 
captured  them.   Of  the  technical  details 
connected  with  the  art  of  preserving,  and 
of  the  impedimenta   employed   by  the 
successful  collector,  Dr.  Knaggs  gives  ample 
descriptions,  as  he  does  also  of  the  manner 
of  setting  out  the  captures.   Mr.  Rye, 
who  follows  with  a  paper  on  beetles,  finds 
the  way  considerably  cleared  for  him  by 
Dr.  Knaggs ;  but  from  a  scientific  point  of 
view  there  is  more  to  be  done  in  a  study  of 
beetles  than  is  now  possible  in  the  more 
popular  butterfly  ana  moth  line.  Very 
little  is  known  of  the  earlier  life  of  beetles, 
the  metamorphoses  of  a  few  only  (when  we 
think  of  their  large  number)  being  known 
and  properly  recorded.   There  is  no  doubt 
very  great  difficulty  in  breeding  beetles, 
and  when  success  does  reward  the  patient 
waiting  of  the  naturalist  the  result  is 
rarely  worth  the  trouble  from  the  collector's 
point  of  view,  for  it  must  be  remembered 
that  while  the  specimens  of  Lepidoptera 
reared   in   captivity   are  immeasurably 
superior  to  those  captured,  just  the  reverse 
holds  good  as  regards  beetles.   For  a  want 
of  knowledge  of  the  different  larva?,  too, 
beetle-rearers  are  often  disappointed  to 
find  that  the  longed-for  appearance  is 
that  of  a  beetle  a  better  specimen  of 
which  can  be  found  when  wanted.  Hence 
"  mere  collectors  "  do  not  rear  beetles ;  but 
the  student   possessed  of  the  requisite 
patience  has  a  fair  chance  of  distinguishing 
himself,  and  of  benefiting  his  fellows,  by 
unravelling  the  life-history  of  the  more 


destructive  beetles.  The  larva  of  the  skip- 
jacks, for  instance,  of  which  there  would 
seem  to  be  several  varieties,  are  at  times  a 
pest  to  both  agriculturists  and  gardeners, 
and  yet  we  can  scarcely  say  that  we  have 
any  certain  and  well-defined  knowledge  of 
the  previous  and  subsequent  states  of  the 
wireworm.  Mr.  Rye's  paper  is  replete  with 
the  requisite  information  for  a  beginner,  the 
methods  of  collecting  and  preserving  being 
described  as  fully  as  necessary ;  and,  bearing 
in  mind  the  enormous  number  of  "  beetles," 
his  advice  is  sound  that,  after  the  first 
*  burst "  at  all  that  comes  in  his  way,  the 
student  should  select  a  special  group  and 
settle  down  to  thoroughly  comprehend  it. 
The  beetles  number  in  their  ranks  some  of 
the  most  destructive  insects  we  have,  but  it 
is  a  question  whether,  in  the  economy  of 
nature,  they  are  not  of  more  use  to  man 
than  their  more  favoured  cousins.  Mr. 
Bridgman  contributes  a  short  paper  on  the 
"  Hymenoptera,"  chiefly  referring  to  the 
manner  of  setting  and  preserving  them; 
Professor  Ralph  Tate  writes  on  "  Land  and 
Fresh-water  Shells,"  describing  the  methods 
of  collecting  the  different  kinds,  and  of  pre- 
serving them.  Mr.  James  Britten  is  the 
author  of  the  paper  which  treats  of  possibly 
the  most  widely-followed  branch  of  the 
naturalist's  work — "  Flowering  Plants  and 
Ferns."  Mr.  Britten  points  out  that  most 
collections  of  dried  plants  are  entirely  free 
from  the  presence  of  a  single  embryo  of  any 
of  the  species  represented,  and  yet  the 
embryo  plants  should  find  a  place,  as  essen- 
tial to  the  complete  presentment  of  the 
history  of  the  species,  and  also  as  showing 
certain  relationships  not  apparent  at  later 
stages  of  the  plant's  growth.  Even  amongst 
the  cotyledons  of  plants  there  is  a  great 
diversity  of  form,  and  while  some  only 
exhibit  their  true  leaves  at  an  early  stage  of 
life  others  do  not  produce  the  perfect  leaf 
till  after  many  modifications.  Roots  and 
rhizomeB  should  also  form  a  part  of  the  pre- 
served object  when  possible,  as  they  are  cer- 
tainly as  important  as  the  leaves  in  many 
cases.  The  differences  produced  in  species 
by  soil  and  climate  should  be  carefully 
noted,  and  examples  taken  for  the  herbarium 
when  possible.  Mr.  Britten  mentions  a 
typical  instance:  Campanula  glomerata  in 
damp  meadows  grows  from  lit.  to  2ft.  in 
height,  with  a  large  spreading  terminal  head 
of  blossoms,  but  on  the  chalk  downs  it  does 
not  attain  more  than  as  many  inches,  with 
only  one  or  two  flowers.  Similarly  all  diffe- 
rences in  structure  should  be  carefully 
examined,  and  if  of  importance  preserved. 
A  golden  rule  for  collectors  of  plants  is, 
that  one  genus  well  represented  is  better 
than  a  hundred  not  one  species  in  which  is 

Soperly  set  out.  The  solution  employed  at 
ew  for  preserving  specimens  is  composed 
of  lib.  of  corrosive  sublimate,  lib.  of  car- 
bolic acid,  and  four  gallons  of  methylated 
alcohol.  This  mixture  is  rather  unpleasant 
in  use,  but  is  found  to  answer  the  purpose. 
At  the  British  Museum,  however,  camphor 
frequently  renewed  is  found  to  answer  the 
purpose. 

Prof.  Buckman  writes  the  paper  on 
"  Grasses,"  a  good  collection  of  which  well 
set  out  and  described  should  form  a  regular 
and  valuable  feature  of  local  museums.  Dr. 
Braithwaite  describes  his  method  of  col- 
lecting and  preserving  mosses,  and  the 
Rev.  James  Crombie  does  the  same  for 
the  lichens.  Mr.  Worthington  G.  Smith 
furnishes  a  very  interesting  paper  on 
"iFungi,"  in  which  he  informs  us  that  it 
is  useiess  to  go  out  on  a  fungus  forage  in 
hot,  dry  summer  weather,  or  during  winter, 
though  at  all  times  the  fungologist  shorld 
be  provided  with  a  box  or  two,  some  thin 
paper,  and  a  strong  knife,  in  order  to  secure 
stray  specimens  he  may  chance  to  meet. 
For  instance,  Mr.  Smith,  among 
curious  "  finds  "  in  his  fungologist  1 
discovered  a  rare     mtinus*on^a ^  j[ 
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being  carted  through  King  William-street, 
nn  agaric  on  the  cornice  of  London  Bridge, 
and  a  colony  of  Coprinus  domesticus  on  a 
scullery  waU  at  a  f Head's  house,  so  that 
the  f  ungologist  should  always  be  prepared 
to  take  care  of  anything  that  may  turn  up. 
For  the  preservation  of  fungi  great  care  is 
needed  in  driving  out  their  parasites.  As 
a  rule,  a  few  drops  of  oil  of  turpentine  will 
drive  them  from  agarics  and  the  fleshy 
fungi,  but  with  some,  as  the  woody  Poly- 
porei,  it  is  necessary  to  put  them  in  an 
wen,  or  in  some  place  sufficiently  warm  to 
drive  the  larva)  from  their  boles  without 
damaging  the  plauts  themselves.  Mr.  W. 
H.  Grattan  furnishes  the  paper  on  "  Sea- 
weeds,"  and  brings  to  a  close  a  book  which, 
within  its  200  pages,  contains  many  hints 
of  value  to  the  collector  of  natural  history 
objects.  It  should  be  remembered  that 
those  who  take  to  the  collection  and  pre- 
servation of  natural  history  objects  have 
in  reality  a  double  incentive  for  their 
work.  They  have  the  gratification,  if 
tolerably  successful,  of  making  collections 
of  abiding  interest,  and  the  satisfaction  of 
acquiring  such  a  measure  of  health  as 
rambles  in  the  fresh  air  can  give.  To  the 
fact  that  these  rambles  are  made  with  a 
purpose,  and  are  accompanied  by  a  pleasur- 
able excitement  unknown  to  the  mere  de- 
sultory holiday-maker,  wandering  listlessly 
about,  is  probably  due  that  larger  measure 
of  health  which  is  obtained  from  them. 
Hundreds  of  collectors  can  testify  that  in 
hunting  butterflies  and  beetles,  searching 
for  seaweeds  and  fungi,  and  in  tramping 
over  heaths  and  through  woods  for  plants, 
mosses,  and  lichens,  they  derive  a  greater 
amount  of  physical  benefit  than  is  possible 
to  the  mere  idler  and  "  pleasure  "-seeker  at 
the  sea- side.  If  their  work  is  something 
more  than  that  of  merely  collecting,  if  it 
be  undertaken  with  a  view  of  carrying  it 
out  to  its  legitimate  conclusion,  then  the 
benefit  is  incalculable,  for  it  is  experienced 
not  only  by  themselves  but  by  their  con- 
temporaries and  by  future  students  of 
science  and  lovers  of  nature.  Let  those, 
then,  who  take  up  either  of  the  subjects 
we  have  mentioned,  determine  to  know 
some  portion  of  it  thoroughly  and  to  gain 
as  much  information  of  the  other  portions 
as  is  possible  with  their  opportunities  and 
in  the  time  that  can  be  devoted  to  it. 


THE  HASP,  ANCIENT  AND  MODERN. 

No.  II. 

(Continued  from  p.  138.) 

r|  Assyrian  harp  was  similar  to  the 
Egyptian  in  the  peculiarities  of  its 
construction,  the  chief  of  which  was  the 
abseuce  of  the  fore-pillar ;  but  among  the 
Assyrian  remains  we  do  not  find  such  ela- 
borate specimens  of  the  instrument  as  those 
discovered  by  Bruce  and  later  travellers  on 
the  Egyptian  walls.  The  Assyrian  harp 
must  have  been  of  much  lighter  construc- 
tion than  many  of  the  Egyptian  harps, 
since  we  see  the  former  borne  by  women  as 
well  as  men  in  those  long  processions  which 
apparently  played  so  important  a  part  in 
Assyrian  ceremonial.  The  strings,  it  is 
presumed,  were  made  of  silk,  like  those  of 
the  Burmese  harp  of  the  present  day  ;  or 
possibly  they  may  have  been  made  of  the 
intestines  of  animals,  as  were  those  of  their 
ancient  neighbour-!,  one  of  whose  harps  has 
been  exhumed  in  the  present  day  from  its 
long  resting-place  of  silence  and  desolation. 
The  bail)  111  Eig.  1,  which  is  copied  from 
Engi-1,  will  give  a  tolerable  idea  of  the  form 
and  size  of  the  Assyrian  instrument,  since, 
owing  to  the  perfect  state  of  the  slab 
whence  it  was  originally  sketched,  its  parts 
are  shown  with  some  distinctness.  The 
sort  of  fringe  which  hangs  below  the  bottom 
bar  of  the  frame  is  formed  by  the  super* 
fliKU's  I'li.-ths  of  the  strings,  the  ends  of 


which,  after  having  been  twisted  round  the 
frame  in  the  tuning  process,  are  unra- 
velled and  suffered  to  hang  as  an  ornamen- 
tal appendage  in  the  way  shown  in  the 
sketch.  "  The  manner,"  says  Engel,  "  in 
which  the  performer  places  the  little  finger 
of  his  right  hand  under  the  lowest  bar  of  the 
frame  is  peculiar.  This  was  probably  done 
to  keep  the  instrument  more  steadily  in  its 
right  position.  It  must,  however,,  have  pro- 
vented  his  using  the  right  hand  with  the 
same  facility  as  the  left.  In  the  frontis- 
piece to  Engel'8  work  a  number  of  harps 
are  shown,  borne  by  minstrels  in  proces- 
sion, all  of  which  manifest  the  same  design 
in  construction,  and  differ  only  in  external 
appearance,  from  a  slight  variety  in  their 
ornamentation.  The  upper  portion  of  the 
frame,  according  to  the  author  just  quoted, 
contained  the  sounding-board,  on  each  side 
of  which  were  two  apertures  shaped  some- 


thing  like  an  hour-glass,  for  the  emission  of 
the  sound.  The  dots  below  these  in  the 
figure  represent  the  tuning-pegs,  whence 
the  strings  run  down  to  the  horizontal 
cross-bar  at  the  bottom,  round  which  they 
are  twisted  in  the  manner  previously 
described.  It  is  difficult  to  determine  the 
exact  compass  of  the  harp  in  each  instance, 
for  a  reason  already  hinted  at — viz.,  the  dis- 
agreement of  the  number  of  the  strings 
with  that  of  the  tuning-pegs,  arising  from 
the  carelessness  or  ignorance  of  the  artist* 
Owing  to  the  absence  of  any  trustworthy 
representations  of  the  musical  instruments 
of  the  Hebrews,  considerable  doubt  is  felt 
by  antiquarians  as  to  whether  the  word 
translated  "  harp  "  in  the  Bible  really  sig- 
nifies the  true  harp,  or  only  a  species  of  lyre 
or  dulcimer.  It  must  be  remembered  that 
any  illustrations  which  may  accompany  the 
Bacred  text  or  its  commentaries  are  to  be 
regarded  merely  as  gu»-w<*pf»  at.  th*»  truth,  or 


as  mere  copies  of  fanciful  conventionali- 
ties.1   "  The  kinn6r,"  says  Smith,  in  his 
"  Dictionary  of  the  Bible, "    "  was  the 
national  instrument  of  the  Hebrews,  and 
was  well  known  throughout  Asia.  Moses 
assigns    its   invention    to    the  antedi- 
luvian period  (Gen.   iv.,  21).  Josephus 
records  that  the  kinnor  had  ten  strings, 
and  that  it  was   played   on    with  the 
plectrum;  but  this  is  in  contradiction  to 
what  is  set  forth  in  the  1st.  Book  of  Samuel 
(xvi.,23,  xviii.,  10),  that  David  played  on  the 
kinnor  with  his  hand.    Probably  there  wag 
a  smaller  and  a  larger  kinnor,  and  these 
may  have  been  played  in  different  ways 
(1  Sam.,  x.,  5)."   This  word  "kinn&r"  occurs 
many  times  in  the  Old  Testament,  and  each 
time  it  is  translated  harp ;  but  men  well 
qualified  to  judge  in  these  matters  accuse 
the  Septuagint  translators  of  grievous 
blundering  on  the  subject   of  musical 
instruments  and  phrases.    It  is  said  that, 
not  being  able  to  translate  the  titles  to  the 
Psalms,  they  gave  the  most  absurd  and  in- 
congruous interpretation  to  them.    "  "What 
the  original  nablium,  or  Jewish  nebaliua, 
mentioned  in  the  Psalms,  were  "  (says  Led- 
wich,  in  his  inquiries  concerning  the  Irish 
harp),  "  or  what  the  chinnor,  neginot,  and 
other  instruments  occurring  in  Scripture, 
were  unknown  to  the  Septuagint  transla- 
tors, as  Bishop  Hare  has  fully  proved.  Of 
what  weight,  then,  can  the  dreams  of 
modern  Rabbins,  or  the  fanciful  dreams  of 
Kircher,  their  blind  follower,  be  on  this 
subject  P    Eucherius  makes  the  nablium 
a  triangle,  but  in  Kircher  it  is  a  square." 
Kalkbrenner,  the  authority   in  Hebrew 
music,  throws  no  light  upon  the  subject, 
and  contents  himself  with  merely  pointing 
out  the  contradictions   of   the  ancient 
authors, — one  giving  the  kinnor  32  strings, 
another*  allowing   it   only  ten.   Nor  is 
Josephus  of  much  authority  in  this  matter, 
for,  setting  aside  his  manifest  exaggera- 
tions (as  they  appear  to  many),  he  was  in- 
competent to  speak  with  authority  on  the 
musical  instruments  of  a  people  (even 
though  they  were  his  own  ancestors)  who 
had  bved  a  thousand  years  before  him.  All 
he  could  do  was  to  give  a  description  of 
what  took  place  before  his  eyes ;  and  it  is 
unreasonable  to  suppose  —  even  making 
every  allowance  for  Eastern  conservatism 
— that  in  bo  vast  a  period  of  time  the  music 
and  musical  instruments  of  the  Jews  had 
not  undergone  a  great  change.   The  same 
objection  applies  to  the  sculptures  on  the 
Arch  of  Titus.   Granting  that  the  artists 
were  faithful,  they  give  us  pictures  only 
of  contemporary  objects,  which,  possiblj, 
differed  utterly  in  external  appearance  from 
the  ancient  type.*   As  for  Kircher,  the 
Jesuit  author  of  the  "  Musurgia  Universalis," 
the  contempt  expressed  for  him  above  is 
shared  by  many  late  writers  who  have 
waded  through  his  voluminous  works.  Mr. 
Ohappell,  in  the  first  volume  of  his  *'  History 
of  Music,"  is  especially  severe  upon  Kircher. 
"This  writer's  place."  says  he,  "has been 


I  Engel't  "Musio  of  the  most  Ancient  Nation*,  bom 
which  work,  m  well  aa  from  Mr.  Chappell's  "  HUtoryol 
Musio,"  I  have  derived  much  of  the  Information  oontato« 
in  this  and  the  preceding  paper. 

*  "The  moat  reliable  illustrations  of  Hebrew  musical 
instruments  are,  perhaps,  those  which  hare  been  oopien 
from  the  sculptures  on  the  Arch  of  Titus,  at  Rome,  oai 
it  must  be  remembered  that  the  Arch,  in  oonuneinorawra 
of  the  conquest  of  Jerusalem,  was  not  erected  untusom^ 
time  after  the  death  of  Titus,  and  that  we  cannot  M  »■£ 
that  the  soul p tor  was  actually  acquainted  W«»  »• 
Hebrew  instruments ;  or,  being  acquainted  with  warn, 
that  he  did  not  consider  it  more  iucumbent  on  •Jim"' 
please  the  eye  by  introducing  modifications  of  the  rons* 
than  to  adhere  strictly  to  tho  truth.  At  all  events,  W*o™ 
admitting  such  monumental  records  as  evidences,  mo 
caution  owrht  to  be  exenised  than  is  usually  the  caw  • 
and  it  woald  be  well  to  bear  in  mind  Bnrney's  rem-nc™ 
a  certain  statue  of  Handel,  erected  in  Vauxhall-gara^ 
in  the  reign  of  George  II. :  '  The  musician  is  repre»e^_^ 
playing  upon  a  lyre.    Now,  if  this  statne  shouldo* 
served  from  the  ravapes  of  time  and  accident  *wJ*rt]]T 
fourteen  hundred  years,  tho  antiquaries  will  P^Z^id 
conclude  that  the  instrument  upon  which  Handel**S°~^j 
his  reputation  was  the  lyre,  theugh  we  are  at  P  _ 
oertain  that  he  never  played  on,  or  even  saw,  » JJ  ' 
except  in  wood  or  stone.' Music  of  the  most  Anw>» 
Nations,"  p.  SSSZecT  D' 
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mistaken.  He  deserves  a  very  high  rank 
in  the  history  of  fiction,  for  he  was  a  most 
imaginative  man.  He  gave  explanations 
of  hieroglyphics,  more  tvuo,  although  no 
clue  to  their  interpretation  had  been  dis- 
covered in  the  seventeenth  century,  when 
Kircher  flourished.  He  published  those 
interpretations  in  three  volumes,  under  the 
title  of  '  (Edipus  JEgyptiacus.'  "  But  his 
chief  offence  in  the  eyes  of  the  modern 
historian  of  music  is  his  having  had  the 
audacity  to  publish  "  a  work  equally  imagi- 
native, but  more  dangerous,"  on  the  subject 
of  music.  This  work,  which  he  entitled 
"Musurgia  Universalis,"  he  divided  into 
ten  books,  in  the  preface  to  which  he  alludes 
to  the  assistance  rendered  him  by  three 
other  distinguished  musicians,  the  chief  of 
whom  was  Carissimi,  the  Pontifical  chapel- 
master.  Although  not  a  professed  musician, 
Kircher  defends  his  temerity  in  writing  on 
musical  subjects  upon  the  ground  that  he  had 
studied  the  science  from  his  youth  up.  In  the 
second  of  his  ten  books,  he  treats  of  Hebrew 
music,  and  professes  to  give  the  forms  of 
their  instruments,  but  has  only  succeeded 
in  arousing  the  ire  of  later  musicians  for 
his  "  misstatements  as  well  as  errors."  It 
is  asserted  that,  in  the  table  on  p.  541  of 
his  "  Musurgia,"  there  are  not  less  than  two 
hundred  errors :  therefore,  little  assistance 
is  to  be  derived  from  Kircher  on  the  obscure 
subject  of  the  Hebrew  harp.  Asa  proof  of 
that  warmth  of  imagination  which  led  him 
to  be  so  minute  upon  points  of  which  he 
must  have  been  more  or  less  ignorant,  it  is 
mentioned  that  towards  the  close  of  his 
fifth  book,  in  treating  of  a  spurious  kind  of 
fugue  called  fuga  in  nomine,  he  discusses  a 
species  of  canon  which  he  says  might  be 
suae  by  twelve  million  two  hundred  thou- 
sand voices!  Well  may  Mr.  Cbappell  pay 
a  tribute  to  the  imagination  of  Athanasius 
Kircher. 

In  spite  of  the  obscurity  of  the  subject, 
Engel  thinks  there  can  be  no  doubt  that 
the  Hebrews  possessed  the  harp,  seeing 
that  it  was  a  common  instrument  among 
their  powerful  oppressors,  the  Egyptians 
and  Assyrians ;  but  he  is  uncertain  which 
of  the  Hebrew  names  of  the  stringed  in- 
struments occurring  in  the  Bible  really 
designates  it.  The  kinndr  which  Dr. 
Smith  imagines  to  be  the  harp,  Engel 
supposes  to  be  a  lyre,  or,  at  least,  a  kind 
of  trigonon  or  small  triangular  harp,  such 
as  is  shown  in  Figs.  2,  3,  and  4.  He, 
like  Dr.  Smith,  attempts  to  reconcile  the 
apparent  contradictions  of  the  sacred  record 
by  suggesting  the  possibility  of  there  being, 
in  those  days,  two  kinds  of  kinn6r,  a 
larger  and  a  smaller  one.  According  to  the 
Rabbinical  records,  the  Hebrews,  in  the 
time  of  David,  possessed  thirty-six  musical 
instruments,  though  in  the  Bible  itself  only 
half  that  number  are  mentioned;  and  of 
these  little  more  can  be  gathered  besides 
their  Hebrew  names. 

The  Greeks  and  Romans  either  did  not 
know  the  harp — which  can  hardly  be  be- 
lieved in  view  of  their  later  intercourse 
with  Egypt,  or  they  did  not  care  for  it, 
but  gave  the  preference  to  the  lyre— which 
i*  far  more  likely,  seeing  how  arbitrarily  the 
tastes  of  nations  are  formed,  and  how  they 
cling  to  what  has  come  to  be  regarded  as 
the  national  instrument.  The  lyre  was  pre- 
eminently the  Grecian  instrument ;  it  was 
associated  in  the  popular  mind  with  the 
fcythological  fables  which  formed  the  Pagan 
creed,  and  it  is  possible  that  the  harp,  being 
of  Egyptian  origin  and  dedicated  in  the 
»ad  of  its  invention  to  the  service  of 
religion*  connected  itself  in  the  Grecian 
nund  with  an  alien  theology  repulsive  to 
the  popular  taste.  At  all  events,  the  harp 
*»■  sufficiently  uncommon  among  the 
pobshed  Pagans  of  the  West ;  for  it  is  very 
rarely  met  with  in  their  sculptured  remains, 
j  a  proper  name  for  it.  as  distinguished 
I        the  lyre,  ja  unknown.    The  terms 


kithara  or  cithara,  and  phorminx,  as  has 
been  already  stated,  are  translated,  indif- 
ferently, harp  and  lyre  In  the  9th  book 
of  the  "  Iliad, '  v.  185,  a  reference  is  made  to 
the  phorminx.  We  are  told  that  Achilles 
is  discovered  solacing  himself  with  the 
silver-framed  phorminx,  which  he  had 
ravished  from  Eetion's  sacred  city.  The 
passage  is  thus  translated  by  Pope  in  his 
verse  245: — 

"  Amused  at  eue  the  god-like  man  they  found. 
Pleased  with  the  solemn  harp's  harmonious  sound, 
(The  well-wrought  harp  from  conquered  Thebes  came, 
Of  polished  silver  was  its  costly  frame.) 

If  Pope  had  written  "  well-wrought  lyre  " 
instead  of  "well- wrought  harp,'  no  one 
would  have  objected.  It  is  unlikely  that  it 
was  really  a  harp  which  Achilles  played.  It 
was  more  probably  a  lyre  of  the  larger 
kind,  whose  deep  and  solemn  tones  would 
well  accord  with  the  sullen  humour  in  which 
the  "  god-like  man "  found  himself  after 
his  quarrel  with  the  "  king  of  men."  At 
the  same  time  representations  of  a  Grecian 


harp  have  been  found;  and  it  is  quite 
within  the  bounds  of  possibility  that  the 
Grecian  Thebes  may  have  possessed  a 
portable  copy  of  the  instrument  of  her 
Egyptian  namesake,  such  as  is  represented 
in  Fig.  5. 

The  absence  of  the  fore-pillar  is  so 
marked  a  characteristic,  not  only  of  the 
Egyptian  and  Assyrian  instruments  of 
ancient  days,  but  also  of  all  instruments  of 
the  harp  kind  found  among  Eastern  nations 
in  modern  times,  that  the  term  "  Oriental 
harp"  has  been  applied  to  that  kind  to  dis- 
tinguish it  from  the  Western  harp,  which 
is  possessed  of  the  fore-pillar.3 


1  "  The  Oriental  harp  is  now  but  seldom  found  out  of 
Asia.  The  negroes  in  Western  Africa  and  in  Soudan 
possess,  however,  an  instrument  which  bean  a  rather 
strong  resemblance  to  some  of  the  harps  which  we  see 
represented  on  Egyptian  monuments.  The  negroes  in 
Senegambia  and  Guinea  call  it  boubno,  or  omfci,  and  use 
strings  made  from  a  kind  of  creeping  plant,  or  from  the 
fibrous  root  of  a  tree.  The  Oriental  harp  does  not  exist 
among  European  nations  at  the  present  time ;  but  there 
are  indications  of  iU  having  been  formerly  in  use,  at 
least  among  some  of  them."  Swjra.  p.  34.  For  examples 
of  the  kind  of  harp  of  which  Engel  speaks,  and  which 


How,  when,  and  where  the  Western  harp 
was  invented  is  uncertain.  It  is  thought 
that  Europeans  are  not  indebted  to  the 
Egyptians  for  the  idea,  but  that  they  struck 
it  out  for  themselves.  It  was  possessed  by 
the  barbarian  invaders  of  the  Human  power 
in  the  decline  of  the  empire,  and  is  asserted 
to  be  of  Teutonic  rather  than  of  Celtic 
origin.  "  Yenantius  Fortunatus "  (says 
Ledwich  in  the  "  Inquiries "  above-men- 
tioned), "  who  flourished  in  the  sixth  cen- 
tury, and  resided  also  in  France,  makes  the 
harp  a  barbarian  instrument ;  distinguish- 
ing it  from  the  Greek  and  Roman  lyres,  and 
from  the  British  crwth.  France  was  then 
possessed  by  Romans,  Goths,  Burgundians. 
Franks,  and  Armoricans,  some  of  them 
Celtic,  but  mostly  Teutonic  nations.  The 
national  instrument  of  each  is  accurately 
marked;  the  Teutonic  people  had  their 
harp,  the  Celtic  their  crwth,  and  the 
Romans  their  lyre."  The  rough  and  inti- 
midating sounds  produced  from  the  bar- 
barian harp,  which,  we  are  told  by  an 
ancient  writer,  were  well  calculated  to 
alarm  the  faint-hearted,  made  it  a  favourite 
instrument  with  those  German  tribes,  whose 
affected  hoarse  enunciation  and  croaking 
singing  have  been  noticed  by  an  historian 
and  an  emperor.  From  the  Teutonic  deri- 
vation of  the  harp,  Mr.  Ledwich  and  others 
account  for  its  introduction  into  England. 
The  Anglo-Saxons,  we  are  told,  inflamed 
with  a  thirst  of  conquest  and  eager  to 
possess  themselves  of  the  fertile  isle  of 
Britain  "  almost  exterminated  the  natives, 
and  totally  erased  every  vestige  of  Roman 
and  British  civility.  The  gentler  modula- 
tions and  softer  harmony  of  the  crwth 
were  equally  despised,  with  its  performer* 
and  admirers :  this  instrument  was  banished 
to  Wales,  Cornwall,  and  Armorica ;  in  the 
last  county  Venantius  found  it  in  the  sixth 
oentury."  This  of  itself  is  quite  sufficient, 
without  the  extra  theological  motives  which 
Mr.  Ledwich  introduces,  to  account  for  the 
triumph  of  the  harp  over  the  crwth,  and 
the  general  use  of  the  latter  among  all 
ranks  of  people  until  the  Norman  invasion. 

This  reasoning,  as  Mr.  Ledwich  observes, 
may  account  for  the  introduction  of  the 
harp  into  England,  but  will  hardly  apply  to 
Ireland.  He  himself  is  inclined  to  believe 
that  his  countrymen  received  it  in  the 
fourth  and  fifth  centuries  from  the  Saxons 
and  other  rovers  who  ravaged  the  coasts  of 
Britain  and  Gaul.  "  It  may  be  no  impro- 
bable conjecture,"  continues  the  same 
author,  "  and  will  certainly  meet  the  idea  of 
many,  to  say  that  the  Celtic  crwth  was 
primarily  used  by  the  Irish,  bnt  gave  place 
to  the  harp  on  the  establishment  of  the 
Danish  power  in  this  kingdom.  The  harp 
was  the  delight  of  the  northern  nations, 
and  their  princes  and  scalds  eminent  per- 
formers on  it." 

Mr.  Beauford,  in  his  "  Essay  on  the  Con- 
struction and  Capacity  of  the  Irish  Harp," 
gives  it  as  his  opinion  that  the  latter  is 
one  of  the  most  ancient  of  musical  instru- 
ments, having  its  origin  in  the  remotest 
ages;  but  he  is  unable  to  form  a  conjecture 
as  to  whence  the  aboriginal  inhabitants 
obtained  it.  He  inclines  to  the  belief  that 
the  instrument  was  indigenous,  and  pos- 
sessed in  common,  from  the  early  ages  of 
antiquity,  by  the  Irish,  the  Britons,  the 
Gauls,  ancient  Germans,  and  all  the  Celtiv 
nations 

It  has  been  asserted,  on  the  authority  of 
an  ancient  writer,  that  the  Welsh  received 
this  instrument  from  the  Irish,  but  this  has 
been  denied  for  the  reason  that  the  former 
do  not,  like  the  Irish,  string  their  harps 
with  brass  cords.  "  But  the  Welsh  harp," 
remarks  Walker,  in  his  "  Memoirs  of  the 
Irish  Bards,"  *'  has  not  always  been  strung 


bear  a  striking  resemblance  te  the  ancient  instrnu»nt* 
shown  in  Vis*.  2.  3,  4,  iw*  Du  Chailln>  "  V.wr  r  \i 
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with  gut.  It  appears,  from  the  first  book 
of  '  The  Introduction  of  Knowledge,'  pub- 
lished by  Borde,  a  Welsh  poet,  a.d.  1542, 
that  the  Welsh  harp,  at  that  period,  was 
strung  with  horse-hair : 

For  my  harp  is  made  of  a  good  mare'a  akyn, 

The  ttryngu  ba  of  Xoru-htari,  it  maketh  a  good  djn. 

Now  it  is  very  probable,  that  the  first  inno- 
vation which  the  Welsh  made  in  the  string- 
ing of  the  harp,  on  their  receiving  it  from 
this  country,  was  the  substituting  hair  for 
An  argument  is  brought  forward  by 


theocracy  established  by  the  Hibernian 
druids,  the  sounding  strings  were  swept  by 
cunning  fingers  to  captivate  the  souls  of 
the  vulgar  worshipping  outside  the  6acred 
gloves.  E.  J.  P. 


REVIEWS. 

Notes  of  a  Voyage  to  Kerguelen  Island  to 
Observe  the  Transit  of  Venus.  By  Rev. 
S.  J.  Pebby,  F.R.S.  Roehampton: 
Manresa  Press. 


another  writer  which  lends  confirmation  to 
this  conjecture.  It  appears  that  the  Welsh 
name,  Teylin,  a  harp,  is  derived  from  an 
Irish  word  which  is  pronounced  Tealoin  or 
Telin,  for  Colonel  Vallancey,  who  made  ex- 
tensive inquiry  into  this  subject,  declares 
that  he  can  find  no  derivation  of  the  word 
in  the  Welsh  language — a  fact  which  proves, 
he  thinks,  whence  the  Welsh  derived  the 
instrument  and  its  name.  Jones,  the  author 
of  "Musical  and  Poetical  Relics  of  the 
Welsh  Bards,"  published  about  the  year 
1785,  declares  his  countrymen  were  in  pos- 
session of  a  harp  of  twenty-six  diatonic 
notes,  so  early  as  the  beginning  of  the  sixth 
century,  but  it  is  not  clear  upon  what  autho- 
rity he  makes  his  statement. 

It  is  conjectured  by  Walker,  following  the 
opinions  of  Maitland  and  Robertson,  that  if 
over  the  ancient  Caledonians  possessed  the 
harp  at  all  they,  also,  must  have  derived  it 
from  the  Irish ;  but  it  is  doubtful  if  they 
ever  did  possess  it.  "  The  same  passion  for 
harsh  warlike-music,  which  induced  them  to 
adopt  the  bagpipe  of  the  Romans,  would 
urge  them  to  reject,  with  scorn,  the  melting 
cythara  of  that  adventurous  people."  Pro- 
bably, as  Robertson  suggests,  the  High- 
landers, though  like  all  rude  nations  chiefly 
enamoured  of  music  of  a  boisterous  and 
martial  character,  may  have  received  the 
harp  in  "  the  course  of  a  barbarous  civilisa- 
tion." "  In  fact,"  continues  Walker,  after 
quoting  from  the  authors  just  mentioned,  in 
Bupport  of  his  assertion,  "  The  Scots  have 
never  affected  extraordinary  skill  upon  the 
harp.  So  sensible  were  they  of  their  infe- 
riority to  the  Irish,  in  the  practical  know- 
ledge of  the  instrument,  that  their  princes 
ana  nobility  were  content  to  invite  harpers 
from  this  kingdom  [Ireland^  to  serve  them 
in  the  capacity  of  chief  musician." 

And  not  only  the  Welsh  and  the  Scots, 
but  even  the  Italians,  it  would  appear, 
borrowed  the  harp  from  the  Irish,  Vin- 
centio  Galilei,  in  his  "Musica  Antica  e 
Moderna,"  speaks  of  the  harp,  and  describes 
it  as  being  simply  the  ancient  cithara  with 
many  strings,  having  a  compass  of  about 
three  octaves,  and  as  having  been  brought 
from  Ireland,  where  it  was  much  practised, 
and  had  been  in  existence  for  many 
centuries.  The  old  Italian  harp,  says  the 
writer  in  Stainer  and  Barrett's  Dic- 
tionary, had  two  rows  of  strings,  arranged 
after  the  manner  of  the  ancient  Irish  harp, 
from  which  it  is  supposed  to  have  been 
derived. 

In  whatever  manner  the  Irish  originally 
obtained  their  harps — whether  at  the  bands 
of  Saxon  pirates  or  from  the  Celto- 
Phoenicians,  or  from  the  stronghold  of 
Druidism,  the  adjacent  island  of  Britain 
( whither  it  may  have  been  introduced  among 
the  impedimenta  of  the  Roman  armies,  or 
by  the  Gallic  followers  of  C»sar,  who  in 
their  turn  had  received  it  from  their 
Teutonic  neighbours  across  the  Rhine) — it 
is  certain  that,  while  the  splendid  civilisation 
of  Greece  and  Rome  was  tottering  to  its 
fall,  glimpses  of  the  liberal  arts  and  sciences 
were  being  steadily  pursued  in  a  remote 
island  in  the  Western  Ocean,  destined^  to 
become  the  sanctuary  of  learning  during 
the  long  convulsions  of  the  dying  empire. 
The  study  of  the  art  and  science  of  music 
had  formed  an  essential  part  of  the  religion 
and  domestic  polity  of  the  former  masters 
of   the  world,  and  during  the  glooiry 


TN  these  pages  the  Rev.  S.  J.  Perry  gives 
J-  us  an  interesting  and  readable  account 
of  the  expedition  to  the  Kerguelen  Islands, 
of  which  he  formed  not  the  least  important 
member.  With  the  technical  details  of  the 
arrangements  for  the  transit  and  of  the 
observations  themselves,  we  have  here  a 
gossipy  kind  of  description  of  the  voyage, 
of  the  places  of  interest,  and  of  sundry 
natural  phenomena  which  came  under  the 
notice  of  the  writer.  After  a  series  of 
accidents,  occasioning  more  or  less  of  delay 
and  annoyance,  the  volage  safely  deposited 
the  party  on  the  inhospitable  shores  of 
Kerguelen  Island,  where  the  steep  rocks 
were  partially  covered  by  enormous  icicles, 
on  October  11th.  However,  towards  the 
end  of  the  month  the  climate  moderated, 
and  as  the  officers  of  the  ships  obtained  a 
good  supply  of  wild  duck,  and  the  Kerguelen 
cabbage  proved  to  be,  when  caref ullv  boiled, 
an  excellent  vegetable,  the  fare  offered  by 
their  temporary  home,  varied  as  it  was  by 

Senguin  soup  and  eggs,  was  not  to  be 
espised.  Some  of  the  sheep  taken  out  by 
the  Volage,  which  had  been  adrift  to  forage, 
escaped  the  rifles  of  the  visitors,  and  remain 
on  Kerguelen  Island  now,  if  they  were  not 
destroyed  by  the  cold  of  the  winter.  The 
molyhawk  or  skua  is  the  fiercest  of  the 
birds  met  with  in  Kerguelen,  and  often 
pounced  upon  the  ducks  shot  by  the  sports- 
men, much  to  the  chagrin  of  the  latter. 
Indeed  one  of  the  sailors  who  made  a  futile 
rush  after  a  skua  which  had  seized  a 
duck  brought  down  by  bis  gun,  shook  his 
cap  off  his  head  in  the  hurry,  and  had  the 
mortification  of  seeing  another  skua  bolting 
with  that,  while  the  other  robbed  him  of 
his  duck.  Eleven  distinct  species  of  petrels 
were  found,  varying  in  size  from  a  swallow 
to  a  small  goose ;  and  besides  other  birds 
three  distinct  species  of  penguins  inhabit 
Kerguelen  Island,  and  as  they  congregate 
in  colonies  their  eggs,  which  are  easily 
taken,  form  a  useful  article  of  food  to 
sealers  and  others  having  business  on  the 
Island  of  Desolation.  The  rabbits  introduced 
by  the  English  party  had  already  begun  to 
increase  rapidly,  and  the  goats  were  left 
with  two  young  ones.  As  far  as  rabbits 
are  concerned  the  mariner  who  may  be  cast 
away  upon  Kerguelen  will  not  lack  food, 
for  although  the  island  is  destitute  of  tree 
or  shrub  there  is  abundance  of  cabbage, 
tea-plant,  azorella  (an  umbellifer),  with 
many  kinds  of  ferns  and  grasses,  affording 
ample  food  and  shelter  for  birds  and  rabbits, 
and  probably  goats.  The  climate  is  milder 
than  the  visitors  had  been  led  to  suppose, 
though  snowstorms  occur  in  midsummer, 
and  galeB  are  frequent.  Apart  from  the 
interest  which  an  account  of  a  visit  to  so 
comparatively  unknown  a  spot  must  have, 
this  brochure  is  of  value  as  a  record  of 
what  was  done  and  how  it  was  accomplished 
in  the  memorable  Transit  Expedition  to 
Kerguelen. 

On  the  Great  Meteors  of  1875.  By  Capt.  G. 
L.  Tupman,  R.M.A.  London :  Alabaster 
and  Passmore. 
Capt.  Tupman  has,  in  this  little  pamphlet, 
gathered  together  all  the  evidence  he  could 
accumulate  with  respect  to  the  great  meteors 
of  September  3,  7,  and  14,  1875,  and  has 
endeavoured  to  define  their  true  paths 
through  the  air.  and  the  orbits  described 
in  space  by  reducing  the  most  accurate 


observations.  Descriptions  of  meteoric 
paths,  though  apparently  given  with  that 
minuteness  which  springs  from  confidence, 
are  often  marvellously  inaccurate;  but  if 
each  observer  could  only  fix  accurately  any 
point  in  the  apparent  path  of  a  meteor  it 
would  be  a  much  more  simple  matter  to 
ascertain  its  true  path  than  it  is  now.  As 
a  rule,  however,  the  apparition  is  so 
sudden,  and  so  evanescent,  that  the  observer 
has  no  time  to  think,  and  can  onlv  form  an 
estimate  of  the  apparent  path  by  describing 
the  line  of  flight  as  between  such  and  Buch 
stars.  If  any  of  our  readers  should  obtain 
a  view  of  a  meteor  which  is  seen  to  pass 
behind  some  fixed  object,  as  a  chimney,  a 
tree,  or  the  bars  of  a  window,  and  can  note 
with  exactness  the  spot  he  stands  upon,  the 
height  of  his  eye,  and  the  precise  point  of 
the  object  crossed  by  the  line  of  the  meteor 
flight,  and  can  be  perfectly  sure  of  these 
details,  it  is  possible  to  determine  the  bear- 
ing and  altitude  of  his  mark ;  and  if  those 
who  can  do  so  would  take  the  trouble  and 
forward  the  data  to  Capt.  Tupman  they 
would  be  assisting  to  solve  an  important 
problem.  Meantime,  those  who  wish  for  a 
convenient  record  of  the  great  meteors,  and 
of  Capt.  Tupman  s  calculations  in  connec- 
tion with  them,  will  find  it  in  these  pages, 
which  have  been  reprinted  from  the  Astro- 
nomical Register. 

Iron  and  Steel.  By  Chas.  Hoabb  (Eighth 
Edition).  London:  Crosby  Lockwood 
and  Co. 

This  useful  handbook,  which  has  been 
revised  and  considerably  enlarged  for  the 
eighth  edition,  contains  an  amount  of 
special  information  connected  with  iron  and 
steel  working  which  make  it  of  no  little 
value  to  workers  in  the  foundry,  the  forge, 
and  the  factory,  as  well  as  a  handy  reference- 
book  for  the  office.  Examples  of  the  work- 
ing of  the  rules  are  furnished  in  detail,  bo 
that  those  who  have  little  time  to  think 
over  and  unravel  the  process  have  a  similar 
problem  worked  out  before  them,  from 
which  they  can  easily  follow  the  different 
steps  and  obtain  the  special  information 
required  Occupying  a  different  field  from 
Moles  worth  or  Templeton,  it  is  one  of  the 
best  of  the  pocket-books,  and  a  useful  com- 
panion in  other  branches  of  work  than 
iron  and  steel. 


Amongst  an  unusually  large  number  of 
books  and  pamphlets  before  us  we  may  men- 
tion :  Experiments  on  a  Lump  of  Camvhor, 
by  Chas.  Tomlinson  (London :  A.  N.  Myers 
and  Co.),  an  excellent  and  popular  di scours, 
on  a  subject  which  the  author  has  made  his 
own.  It  is  one  of  Messrs.  Myers'  educa- 
tional  publications,  consisting  of  descriptive 
texts  by  Mr.  Tomlinson,  and  cases  of  appa- 
ratus or  specimens  for  experiment,  or  w 
samples  of  the  articles  described.  From 
the  same  publishers  we  have  also  Part  J.  w 
Painting  for  Children,  arranged  onFroebel  t 
Kindergarten  system  by  E.  Heerwart  ana 
H.  Ridley— an  excellent  system  of  teactong 

Sainting  and  colour.  —  Principle*  y  ^ 
lining,  by  J.  H.  Collins,  F.G.S.  (CoUuj 
Sons,  and  Co.),  is  one  of  the  published 
elementary  science  series,-  written  » 
popular  style,  and  abundantly  illustrate 
Prom  the  same  publishers  we  have  B» 
mentary  Algebra,  by  David  Munn,  F-H-o-*" 
one  of  Messrs.  Collins's  school  series,  pre- 
pared with  the  same  care  that  distinct 
the  author's  previous  works  in  ^he J* 
branch  of  education.— Practical  V*™ 
Photography,  by  Wm.  Heighwaj '  (Hg 
and  Carter),  is  a  handy  guide-book  tor 
novice  in  the  art.    Everything  on  *J . 
the  tyro  can  possibly  desire  informal 
given  in  these  pages  (150);  bntthi^ 
artistic"  touch"  which  makes  the  diftjjj 

study  ol 
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the  manuals. — Fire$  in  Theatres,  by  Eyre 
M.  Shaw  (Spon),  is  a  reproduction  of  some 
papers,  by  the  head  of  the  London  Fire 
Brigade,  which   were   published   in  the 
Practiced  Magazine,  and  which  will,  doubt- 
less, in  then*  present  form,  receive  the 
attention  they  deserve. — The  Watch  and 
Clockmakcr's  Handbook,  by  F.  J.  Britten,  is 
a  small  sheet  of  use  to  those  watchmakers 
who  are  not  well  educated  in  their  trade.  It 
contains  tables  and  rules  for  calculating 
conversions,  lever  trains,  lengths  of  pen- 
dulums, Ac. — Collins'*  Advanced  Drawing 
Books  (Collins,  Sons,  and  Co.),  Parts  17 
and  18,  Mechanical  Subjects— a  cheap  col- 
lection of  progressive  drawing  copies. — 
An  Essay  on  the  Prevention  of  Boiler  Com- 
partment Flooding  in  Steamships,  by  J.  Q. 
JDunstan  (Falmouth:  Lake,  and  Co.),  a 
thoughtful  paper,  descriptive  of  a  means  of 
preventing  accidents  with  which  steamship 
owners  and  their  engineers  are  familiar.  It 
received  the  first  bronze  medal  of  the  Royal 
Cornwall  Polytechnic  Society. — Mensura- 
tion made  Easy,  or  the  Decimal  System  for  the 
Million,   by    Charles   Hoare  (Effingham, 
Wilson),  is  the  10th  edition  of  a  little  book 
which  makes  easy  what  seems  so  difficult 
to  many. — A  Bird's-eye  View  of  the  Metric 
System,  by  Geo.  Hogg  (John  Heywood), 
may  be  termed  a  picture  of  the  metric 
weights,   measures,  and  money,  for  the 
reader  can  at  a  glance  take  their  relative 
proportions,  and  comprehend  the  principle 
of  the  system. — Fragments  of  Clothes  Philo- 
sophy and  Theology,  "by  Prof.  Teuf elsdrockh 
(Glasgow :  Sime),  is  an  effusion  which  it  is 
Teufelsarbeit  to  read.— Si.  Paul's  Cathedral 
(Hardwicke  and  Bogue)  is  a  pamphlet  the 
Corporation  of  the  City  and  the  Dean  and 
Chapter  of  the  Cathedral  might  read.—  The 
Channel  Railway  :  Tube  or  Tunnel,  by  P.  J. 
Bishop,  is  a  proposal  to  use  a  "  tube  "  as  a 
means  of  railway  communication  between 
France  and  England — a  proposal  about  as 
practical  as  a  railway  to  the  moon. — A 
Method  of  Applying  Electricity  to  Colliery 
Signals,  by  G.  E.  Smith,  Nottingham,  and 
A  Orand  Discovery  in  Traffic  Management, 
by  Joseph  Kaye,  Leeds,  are  advertisement 
pamphlets  which  we  cannot  notice  here. 
—A  Voice  from  the  Main  Deck,  by  a  British 
Merchant  Seaman,  is  a  pamphlet  written 
by  one  well  acquainted  with  the  evils  of 
our  shipping  trade.    Its  character  is  suffi- 
ciently indicated  by  the  title  of  one  of  the 
sections,  "  The  Mate's  Log  kept  strictly 
private,"  which,  in  other  words,  means  that 
some  "  masters  "  are  not  what  they  should 
be.   Many  of  the  remarks  of  the  author 
deserve  serious  attention,  as  they  are  the 
result  of  a  thoughtful  man's  experience  of 
things  as  they  are. — The  Grocer's  Journal  is 
a  weekly  paper  which  ably  represents  the 
interests  of  its  patrons.   The  number  for 
June  2  contains  some  able  remarks  on 
Civil  Service  Co-operative  Stores,  a  subject 
which  sooner  or  later  will  have  to  be  "  taken 
into  consideration"  by  the  authorities. — 
Notes  on  the  Model  cf  Newcomen's  Steam- 
engine,  by  Thomas  Lidstone  (Spon),  is  a 
pamphlet  in  whicb  the  author  shows  that 
the  model  at  South  Kensington  Science 
Exhibition  cannot  be  Newcomen's  original, 
but  is  probably  one  made  by  his  son  Elias. 


CONFERENCES  AT  THE  EXHIBITION 
OF  SCIENTIFIC  APPARATUS. 

rthe  Section  of  Physical  Geography  the 
opening  address  was  delivered  by  Mr. 
John  Evans,  F.R.S.,  who  said : — 

Our  province  may  be  regarded  in  the  main 
aa  comprising  the  physical  history  of  the 
earth — the  constitution  of  its  mineral  parts 
and  the  forms  and  characters  they  present 
when  crystallised,  the  geological  succession 
and  nature  of  its  component  rocks ;  the  past  and 
present  distribution  of  land  and  water,  and  the 
causes  which  have  led  to  its  modifications ;  and 
lastly  those  meteoric  influences  which  not  only 


affect  climate,  but  are  active  cause3  in  the  carving 
out  of  the  earth's  surface  and  in  the  redistribu 
tion  of  the  materials  of  which  it  is  composed 
Nor  do  we  only  take  the  purely  scientific  and 
theoretical  portions  of  our  subjects,  but  also 
the  application  of  scientific  principles  to  pro- 
duce economic  results,  and  to  lessen  the 
dangers  of  those  who  in  the  exercise  of  their 
calling  meet  the  forces  of  nature  under  some  of 
their  most  destructive  aspects. 

It  is  of  course  only  with  the  apparatus 
which  has  been  devised  for  the  purpose  of 
carrying  on  the  investigations  into  the  physi- 
cal history  of  the  earth,  and  the  applications  of 
scientific  principles  which  I  have  j  ust  mentioned , 
that  we  are  mainly  concerned,  and  not  with 
abstract  questions  relating  to  any  branches  of 
science.  It  may,  however,  be  found  necessary 
to  enter  more  or  leas  into  such  abstract  ques- 
tions if  only  to  show  the  character  of  the 
investigations  which  have  to  be  pursued,  and 
to  elucidate  more  fully  the  difficulties  with 
which  inquirers  have  had  to  contend,  or  which 
still  have  to  be  conquered.  Some  of  the  earlier 
forms  of  instruments  which  are  now  exhibited 
are  indeed  of  great  interest,  whether  they  are 
regarded  in  the  light  of  what  may  be  termed 
milestones  on  the  road  of  scientific  progress, 
or  as  memorials  of  the  eminent  men  by  whom 
they  were  devised  or  used. 

Turning  to  the  consideration  of  the  branches 
of  science  comprised  under  this  section,  and  in 
directing  your  attention  to  some  of  the  objects 
which  appeiir  to  me  of  more  than  common  in- 
terest, I  shall  venture  an  occasional  observation 
on  some  matters  which  appear  to  be  well  fitted 
for  discussion  at  an  international  conference 
such  as  the  present. 

In  regard  to  meteorological  instruments  we 
have  not  only  isolated  specimens  but  sets  of 
instruments  as  supplied  to  meteorological 
stations,  and  to  the  royal  and  merchant  ships 
of  this  country.  With  the  exception  of  Rus- 
sia, however,  the  means  of  comparison  with 
other  countries  are,  I  believe,  wanting.  It 
will  be  for  the  representatives  of  other  coun- 
tries to  see  whether  some  useful  hints  may  not 
be  derived  from  the  experience  of  British  me- 
teorologists as  embodied  in  these  selections  of 
instruments. 

Mr.  E.  II.  Scott,  in  the  "  Handbook  to  the 
Collection,"  has  given  so  excellent  an  account 
of  the  nature  of  the  meteorogical  instruments 
here  exhibited  that  I  need  add  but  little  to  it. 

It  is  perhaps  in  the  self  Recording  instru- 
ments that  the  greatest  advance  made  during 
the  last  quarter  of  a  century  will  be  observed. 
The  extended  use  of  electricity  and  photo- 
graphy has  aided  in  this  as  much  as  in  other 
departments  of  science,  and  the  daily  weather 
charts  now  issued  in  this  country  would  have 
been  but  impossibilities  but  a  few  years  ago. 

The  second  subject  comprised  within  our 
section  is  that  of  Geography,  which,  thanks  to 
our  distinguished  African,  Asiatic,  Arctic,  and 
marine  explorers  is  at  the  pesent  time  attract- 
ing so  much  public  attention.  Many  of  the 
instruments  exhibited  have  much  of  historical 
and  personal  interest,  among  which  may  be 
reckoned  the  series  of  instruments  belonging  to 
the  Ordnance  Survey,  some  of  them — like 
Ramsden's  theodolites — exhibiting  to  what  a 
point  the  construction  of  such  instruments  had 
advinced  even  at  the  end  of  the  last  century. 
What,  however,  will  attract  universal  atten- 
tion are  deep-sea  sounding  appliances,  which 
have  so  greatly  conduced  to  the  success  of  the 
Challenger  Expedition,  and  the  great  extension 
of  our  knowledge  of  the  character  of  the  deep, 
sea  deposits  of  modern  times,  which  throw  so 
important  a  light  on  the  history  of  many 
earlier  geological  formations.  Among  the 
deep-sea  sounding  apparatus,  that  most  in- 
genious invention  of  Dr.  Siemens,  the  batho- 
meter, which  has  been  exhibited  and  described 
in  another  section,  will,  no  doubt,  have  at- 
tracted your  attention,  of  which  many  of  the 
levelling  and  surveying  instruments  exhibited 
in  this  section  are  also  so  well  worthy. 

The  collection  of  maps  requires  but  little 
comment*  The  survey  of  Palestine,  the  charts 
of  the  Arctic  regions,  the  survey  maps  of  India, 
and  the  beautifully  executed  maps  sent  from 
foreign  countries  cannot  escape  attention.  In 
connection  with  recent  explorations  the  remark, 
able  section  across  Southern  Africa,  executed 


from  which  he  has  just  returned,  will,  I  hope, 
be  the  subject  of  comment  in  these  confer- 
ences by  its  distinguished^ uthor.  Nor  should 
the  ancient  maps  of  the  sources  of  the  Nile  ex- 
hibited by  the  Eoyal  Geographical  8ociety  be 
left  unnoticed.  It  might  be  a  subject  for  dis- 
cussion whether  some  more  uniform  system  of 
symbols  for  use  on  maps  might  be  adopted  for 
general  use  among  all  nations. 

In  the  department  of  Geology  and  Mining, 
it  may  be  observed  that  the  instruments  of  the 
pure  geologist  are  but  few  and  comparatively 
cimple.  We  have,  however,  before  us  a  most 
valuable  collection  of  the  geological  maps  of 
various  countries,  showing  how  vast  has  been 
the  advance  of  our  knowledge  in  this  field 
during  the  last  quarter  of  a  century.  The 
principles  on  which  the  geological  survey  of 
this  country  has  been  directed  will  be  illus- 
trated by  its  present  accomplished  chief,  Prof. 
Ramsay,  and  we  shall,  I  hope,  hear  something 
as  to  the  surveys  now  going  on  in  other 
countries.  It  would  be  a  matter  well  worthy 
of  consideration  in  an  assembly  of  this  kind, 
whether  for  the  general  geological  features  of 
a  country,  some  international  system  of  colour- 
ing could  not  be  agreed  upon,  and  in  future  be 
adopted.  For  more  detailed  maps,  entering 
minutely  into  the  subdivisions  of  formations, 
such  a  system  might  be  difficult  to  devise, 
much  more  to  carry  out ;  but  for  the  principal 
formations  there  ought  surely  to  be  no  great 
difficulty.  Already,  for  something  like  two 
centuries,  the  colours  in  heraldry  have  been 
represented  all  over  Europe  by  a  conventional 
system  of  vertical,  horizontal,  oblique,  and 
other  lines,  and  Science  would  not  suffer  if,  on 
this  occasion,  she  walked  in  the  wake  of 
vanity. 

In  the  remaining  department  of  this  section, 
that  of  Mineralogy  and  Crystallography,  there 
is  much  of  historical  as  well  as  scientific  value. 
The  improvements  in  the  micros  cope,  the 
polariscope,  and  the  goniometer,  have  done 
much  to  advance  these  branches  of  science 
during  the  last  quarter  of  a  century,  while  tho 
application  of  photography  to  the  reproduction 
of  the  images  observed  in  the  microscope  has 
most  efficiently  aided  in  bringing  the  results 
of  single  observers  within  the  reach  of  all. 

The  models  and  diagrams  illustrative  of  the 
different  systems  of  crystallography  and  the 
various  forms  of  crystals  are  remarkably  ex- 
cellent and  complete,  and  some  questions  in 
connection  with  the  properties  of  certain  forms 
of  crystals,  and  the  method  of  notation  best 
adapted  for  international  use,  will  probably  be 
discussed. 

Amongst  the  papers  read  was  one  by  Prof. 
Ramsay,  LL.D.,  on 

The  Origin  and  Progress  of  the  Geological 
Survey  of  the  British  Isles,  and  the  method 
on  which  it  is  oonduoted, 
and  in  the  treatment  of  this  subject  many  in- 
teresting details  were  given  as  to  the  examina- 
tion into  the  strata  of  this  country,  which  had 
been  carried  on  for  a  long  period,  and  many 
valuable  results  which  were  obtained  by  these 
surveys  and  borings.  The  information  derived 
was  transferred  to  paper  in  the  most  careful 
and  elaborate  manner,  and  by  means  of  the 
coloured  geological  maps  which  were  from 
time  to  time  issued,  a  knowledge  of  the  forma- 
tion of  the  British  Isles  was  brought  within 
the  reach  of  all.  With  reference  to  the  great 
outcry  as  to  the  prospects  of  the  continuation 
of  our  coal  supply  which  had  been  made  some 
time  back,  Professor  Ramsay  stated  that  from 
the  inquiries  made  by  the  Royal  Commission 
into  the  quantity  of  coal  which  was  still  avail- 
able in  each  known  coalfield  and  from  the 
estimation  as  far  as  possible  of  the  amount  of 
coal  which  might  be  found  in  other  regions 
covered  by  secondary  strata,  he  could  confi- 
dently assert  that  a  prodigious  amount  of  coal 
was  left,  quite  sufficient  to  serve  the  require- 
ments of  the  country  for  thousands  of  years. 
Another  important  point  was,  that  the  members 
of  tho  commission  had  stated  they  could  not 
have  carried  on  their  work  so  well  had  they 
not  been  helped  by  the  maps  of  the  coalfields 
published  by  the  Geological  Survey  of  Great 
Britain.  It  was  highly  desirable  that  such 
maps  should  be  drawn  on  a  perfectly  true 
scale,  as  then  they  materially  assisted  in  the 
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strata  which  appeared  in  various  parts  of  the 
country.  In  conclusion,  he  said,  that  the 
results  obtained  bj  the  Geological  Survey  of 
Great  Britain  had  encouraged  to  a  great  extent 
the  work  of  geological  inquiry  in  the  other 
countries  and  the  colonies. 

The  next  paper  was  that  of  Mr.  W.  Topley, 
•n  the 

Bub-Wealden  Boring, 
and  in  it  was  described  the  execution  of  this 
boring  in  Sussex,  which  had  been  carried  to  a 
dcj>th  of  1,905ft.,  and  abandoned  without 
delinite  results  for  lack  of  funds.  Major  Beau- 
mont, M.P.  (representing  the  Diamond  Boring 
Company,  by  which  the  work  had  been  ac- 
complished), said  that  the  boring  itself  could 
be  carried  on  at  great  speed,  but  the  loss  of 
time  occurred  in  lining  the  hole  bored,  Buch 
work  taking  up  much  time  and  money.  It  was, 
he  thought,  extremely  desirable  that  this 
scientific  exploration  should  not  stop,  and  he 
hoped  that  the  promises  of  further  funds 
already  receded  would  soon  be  so  augmented 
that  the  boring  would  be  continued,  as  there 
was  not  the  least  difficulty  in  completing  the 
work.  The  company  had  bored  through  500ft. 
of  earth  in  a  period  of  14  days  at  nam,  in 
Westphalia,  and  he  had  little  douot  that  if  the 
money  was  forthcoming  the  problem  involved 
in  the  sub-Wealden  boring  would  be  solved  in 
something  like  two  months'  time. 

Mr.  C.  E.  de  Bancs  then  read  a  paper  en- 
titled "  Sketch  of  the  geology  of  the  known 
Arctic  regions,"  which  gave  an  idea  of  the 
knowledge  of  the  geology  of  Greenland  and  the 
adjoining  islands,  which  had  been  derived  from 
the  specimens  of  rocks  and  fossils  brought 
home  by  Arctic  explorers.  After  a  paper  by 
Mr.  W.  Galloway  on  "Colliery  Explosions," 
Mr.  W.  S.  Mitchell,  M.A.,  gave  an  address 
•'  On  the  manuscript  table  and  maps  of  Wil- 
liam Smith,  exhibited  by  the  Geological  Society 
ef  London,"  in  which  he  described  the  dis- 
covery made  at  the  end  of  the  last  century  by 
Wiliam  Smith  of  the  sequence  of  the  different 
strata — a  discovery  which  he  made  while  sur- 
veying a  district  in  Gloucestershire  for  the 
construction  of  a  canal,  and  subsequently  per. 
footed  in  the  course  (ft  a  tour  throughout  Eng- 
land. The  maps  and  lists  exhibited  by  the 
Geological  Society  took  precedence  over  all 
other  similar  works,  and  conclusively  proved 
that  the  first  recognition  of  the  sequence  of 
the  strata  was  made  in  this  country.  Among 
the  other  papers  contributed  were  those  of 
Prof.  Baron  von  Ettingshausen,  on  "  The  ter- 
tiary origin  of  actual  flora;"  Mr.  J.  S.  Gar- 
dener, F.G.S.,  '*  The  tertiary  flora ;"  Mr.  Wal- 
ter Rowley,  "  Description  of  his  transit  theo- 
dolite for  mine  surveying  and  other  purposes ;" 
and  the  Bev.  Nicholas  Brady  "  On  the  desir- 
ability of  a  uniform  international  notation  for 
crystallography." 


ON  PRIME  MOVERS.— IL 

By  P.  J.  BuAtfwELL,  C.E.,  F.B.S. 
TTAVING  thus  mentioned  the  earliest  record 
J-J-  of  hydraulic  (or,  indeed,  of  any)  prime 
mover  I  will  not  endeavour  to  trace  their 
history  down  to  modern  times,  as  it  would  be 
impossible  to  do  so  usefully  within  the  limits 
of  an  address.  I  will  therefore  now  ask  yon 
to  join  me  in  considering  what  are  the  condi- 
tions which  govern  the  application  of  water  to 
Hydraulic  Prime  Movers. 
After  all,  water  must  be  looked  upon  as  a 
convenient  form  of  descending  weight.  When 
the  fall  is  not  great  it  is  always  practicable,  by 
means  of  water-wheeLs  having  buckets  which 
retain  the  water,  to  employ,  as  I  have  said,  its 
mere  gravity,  and  probably  it  is  by  this  mode 
that  the  highest  result  is  procured  from  any 
given  quantity  of  water  falling  through  a 
given  height.  By  the  use  of  a  back-ahot 
wheel  as  much  as  75  per  cent,  of  the  total 
power  ia  obtainable.  The  25  per  cent,  of  loss 
arises  from  the  friction  of  the  axle  of  the 
wheel,  and  of  the  gearing  transmitting  the 
force  to  the  machine  which  is  to  utilise  it,  from 
some  of  the  water  being  discharged  out  of  the 
buckets  before  the  bottom  of  the  fall  is  reached, 
from  the  necessary  clearance  between  the 
wheel  and  the  tail  water,  from  the  eddies  pro- 
duced in  the  water  as  it  enters  the  buckets. 


and  (to  a  certain  small  extent)  from  the 
resistance  of  the  air. 

When  the  difference  of  level  between  the 
source  of  water  and  its  delivery,  exceeds,  how- 
ever, 40  or  50ft.,  the  water-wheel  becomes  so 
unwieldy  and  expensive,  and  revolves  so 
slowly  that  it  ceases  to  be  a  desirable  prime 
mover ;  then  recourse  can  be  had  to  water- 
pressure  engines,  engines  wherein  pistons  move 
in  cylinders,  and  being  pressed  alternately  in 
opposite  directions  by  the  head  of  water,  set 
up  rotary  motion  in  the  machine  in  the  same 
way  as  if  the  pistons  were  acted  upon  by 
steam.  In  the  construction  of  such  water- 
engines  great  care  most  be  taken  to  have 
ample  inlets  and  outlets,  in  order  that  the  loss 
incurred  either  by  the  power  requisite  to  drive 
the  water  through  restricted  orifices,  or  by 
surface  resistance,  caused  by  a  too  speedy  flow 
along  the  various  passages,  may  be  a  minimum. 
Care  has  to  be  taken  also,  in  the  arrangements 
of  the  valves,  that  the  engines,  when  employed 
for  rotatory  movement,  may  be  able  to  turn 
their  centres  without  producing  an  injurious 
pressure  upon  the  water  within  the  cylinders. 
Water-engines  employed  for  pumping,  bnt 
without  rotatory  movement,  are  mentioned  by 
Belidor  in  his  "  Architecture  Hydraulique," 
published  in  1739,  Article  1156.  In  England 
Sir  William  Armstrong  has  brought  these 
machines  to  great  perfection.  The  first  of  these, 
erected  many  years  ago,  is  still  working  most 
successfully  at  the  Allan  Head  Lead  Mines. 
This  machine  is  driven  by  a  natural  head  of 
water,  and  not  from  an  accumulator,  and  is 
employed  in  the  mine  as  a  winding  engine. 

An  extremely  useful  feature  in  engines  of 
this  kind  is  their  adaptability  to  be  driven  by 
the  pressure  of  water  derived  from  nn  ordinary 
waterworks,  and  in  this  manner  small  manu- 
facturers carrying  on  business  in  their  own 
houses  are  enabled  to  obtain  a  prime  mover 
with  great  ease,  and,  all  things  considered,  at 
small  cost ;  and  not  only  is  advantage  taken 
of  such  machines,  for  the  purpose  of  driving 
manufactories,  but  water  cylinders  are  now 
largely  employed  for  working  the  bellows  of 
church  organs,  for  which  purpose  an  overshot 
water-wheel  is  shown,  as  being  employed  as 
far  back  as  Solomon  de  Can's  book,  date  1615. 

Large  water-wheels,  or  even  water-engines, 
are  comparatively  costly  machines,  and  as  large 
water-wheels  make  but  few  revolutions  per 
minute,  they  require,  as  has  been  said,  expen- 
sive and  heavy  gearing  to  get  up  speed ;  thus 
it  is  that  it  frequently  becomes  a  desirable 
thing  to  dispense  with  such  machines  and  to 
resort  to  other  modes  of  making  available  high 
falls  of  water.  In  former  times  this  was  done 
by  suffering  the  impetuous  stream  of  water  to 
beat  upon  the  pallets  of  water-wheels,  but 
from  such  machines  only  a  poor  effect 
could  be  obtained,  as  a  large  portion  of  the 
energy  in  the  water  was  devoted  to  the  forma- 
tion of  eddies,  and  the  generation  of  heat,  and 
to  the  production  of  lateral  currents,  leaving 
but  a  small  percentage  available  as  motive 
power. 

Turbines,  Water-wheels,  and  Bams. 

Much  of  the  evil  effect,  however,  attendant 
upon  using  the  impact  of  water  as  a  means  of 
driving  water-wheels,  is  obviated  by  the  con- 
struction invented  by  the  distinguished  French 
engineer,  Poncelet.  For  high  falls,  however, 
the  implement  now  generally  employed  is  the 
turbine,  of  which  the  well  known  Barker's 
mill  may  be  looked  upon  as  the  germ. 

I  have  got  before  me  a  model  of  Fourneyron's 
turbine. 

This  is  not  an  apt  model  for  my  present 
purposes,  inasmuch  as  it  is  one  to  be  employed 
with  a  comparatively  low  fall  of  water;  but 
even  in  such  instances  the  turbine  gives  most 
excellent  results,  and  it  has  the  advantage 
over  the  water-wheel  of  being  able  to  work 
with  great  efficiency,  although  there  may  be  a 
considerable  rise  in  the  "toil  water,"  a  rise 
which  would  materially  check  the  action  of  an 
ordinary  water-wheel.  In  this  turbine  every 
care  has  been  bestowed  to  give  a  proper  form 
to  the  pallets  on  which  the  water  acts,  so  as  to 
take  up  step  by  step,  as  it  were,  the  whole  of 
the  energy  residing  in  the  stream,  so  that  the 
water  may  pass  away  from  the  turbine  in  an 
inert  condition,  and  so  that,  in  acting  upon  the 
vanes  of  the  turbine,  eddies  may  not  be  formed, 
and  thus  energy  may  not  be  wasted. 


There  are  probably  few  sights  more  sur- 
prising to  the  old-fashioned  mechanic,  who  has 
been  used  to  see  water-wheels  of  60ft.  or  even 
70ft.  diameter,  employed  for  the  utilisation  of 
a  high  fall,  than  that  of  a  turbine  occupying 
only  a  few  cubic  feet  of  space,  but  running  at 
such  a  velocity  as  to  consume  the  whole  of  the 
water  of  a  considerable  stream,  and  so  to  con- 
sume it  as  to  deliver  nearly  as  large  a  per- 
centage of  useful  effect  as  would  the  cumbrous 
water-wheel  itself. 

If  the  object  is  merely  to  raise  water,  this 
can  be  done  without  the  employment  of  either 
water-wheel  or  turbine.  When  a  small  quantity 
is  required  to  be  raised  to  a  considerable  height 
the  Montgolfier  ram  is  employed.  You  are  all 
aware  that  the  principle  of  action  consists  in 
the  sudden  arrestation  of  a  column  of  water 
flowing  with  a  velocity  due  to  the  head.  The 
water,  on  being  arrested,  performs  two  func- 
tions, a  small  portion  raises  an  outlet  valve, 
and  thereby  passes  into  an  air  vessel  against  a 
pressure  competent  to  drive  the  water  up  to 
the  desired  height,  while  the  main  body  recoils 
along  the  supply  pipe ;  then,  the  escape  valve 
having  opened,  the  water  that  has  recoiled 
returns,  a  large  portion  passes  out  of  the  valve, 
and  thus  the  velocity  being  fully  established 
the  escape  valve  shuts  and  causes  another 
arrestation  and  a  repetition  of  the  working. 
This  is  an  implement  by  which  a  large  volume 
of  water,  coupled  with  a  low  fall,  can  be  made 
to  raise  a  portion  of  itself  to  a  great  height ; 
but  there  is  a  converse  use  of  water,  wherein 
the  employment  of  a  small  stream  of  water 
moving  rapidly — owing  to  its  having  fallen 
from  a  considerable  height — is  caused  to  in- 
duce a  current  in  other  water,  and  to  draw  it 
along  with  itself  at  a  diminished  velocity,  but 
still  with  a  velocity  competent  to  raise  the 
united  stream  to  a  less  height,  and  in  this 
manner  many  swamps  and  marshy  land  have 
been  drained. 

This  employment  of  the  induced  current  as 
a  prime  mover  is  described  by  Venturier  in 
the  record  of  his  experiments  made  at  the 
latter  end  of  the  eighteenth  century,  and 
within  the  last  few  years  Mr.  James  Thomson 
has  applied  the  same  principle  with  great 
success  in  his  jet  pump. 

The  next  mode  I  shall  notice  of  obtaining 
motive  power  from  water  is  also  one  where  it 
operates  by  an  induced  current;  this  is  the 
"  Trombe-d'eau,"  an  apparatus,  wherein,  water 
falling  down  a  vertical  pipe,  induces  a  current 
of  air  to  descend  with  it ;  the  lower  end  of  the 
vertical  pipe  being  connected  with  the  upper 
side  of  an  inverted  vessel  (the  bottom  of  the 
sides  of  which  vessel  is  sealed  by  a  water- 
joint)  ;  then  the  water,  dashing  upon  a  block 
placed  below  the  mouth  of  the  pipe,  is  sepa- 
rated from  the  air,  so  that  while  the  water 
descends  and  escapes  from  under  the  sides  of 
the  vessel,  the  air  rises  and  accumulates  in  the 
upper  part  from  whence  it  can  be  led  away  to 
blow  a  forge  fire.  These  machines  are  described 
in  Belidor' s  work. 

The  utilisation  of  the  rise  and  fall  of  the 
tide  is  also  fully  described  by  Belidor,  who 
gives  drawings  of  channels  so  arranged  that 
during  both  the  rise  and  fall  of  the  tide  the 
wheel,  notwithstanding  the  reversal  of  the 
currents,  revolves  in  one  and  the  same  direc- 
tion. The  tide  is  a  source  of  power  which  it 
is  highly  desirable  should  be  utilised  to  a 
greater  extent  than  it  is.  If  we  consider  the 
enormous  energy  daily  ebbing  and  flowing 
round  our  shores  it  does  seem  to  be  a  matter  of 
great  regret  that  this  energy  should  be 
wasted,  and  that  coal  should  be  burnt  as  a 
substitute. 

The  last  mode  in  which  power  may  be  ob- 
tained from  water,  to  which  I  have  to  allude, 
is  that  of  the  employment  of  the  waves. 

Earl  Dundonald,  better  known  as  Lord 
Cochrane,  proposed,  by  his  patent  of  1833,  to 
utilise  this  power  for  propelling  a  vessel.  This 
he  hoped  to  accomplish  by  the  use  of  cylinders 
containing  mercury,  the  oscillations  of  which 
were  to  cause  a  vacuous  condition  in  the 
cylinders,  and  thereby  give  motion  to  an  air- 
pressure  engine ;  and  lately  we  have  had  pro- 
duced before  the  Institution  of  Naval  Archi- 
tects, and  also  before  the  British  Association 
at  Bristol,  the  apparatus  of  Mr.  Tower,  by 
which  the  motion  of  the  waves  is  to  be  utilised. 
A  model  constructed  on  this  principle  has 
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driven,  it  is  said,  a  boat  against  the  wind  at 
some  2  or  3  miles  an  hoar. 

The  next  kind  of  prime  movers,  in  order  of 
date,  to  be  considered,  are  those  that  are  worked 
by  the  wind. 

Although,  undoubtedly,  the  propelling  of  a 
•hip  by  sails,  and  even  the  winnowing  of  grain, 
must  have  long  preceded  the  invention  of  a 
prime  mover  driven  by  water,  yet  the  employ- 
ment of  the  wind  as  a  source  of  motive  power 
for  driving  machinery  appears  to  be  bat  of 
comparatively  recent  date.  It  is  said  that  the 
knowledge  of  this  kind  of  prime  mover  was 
communicated  to  Europe  by  the  Crusaders  on 
their  return  from  the  East,  but  it  is  difficult  to 
see  what  foundation  there  is  for  this  statement. 
It  appears  to  be  certain,  however,  that  wind 
motors  were  commonly  employed  in  France, 
Germany,  and  Holland  in  the  thirteenth 
century. 

We  can  easily  understand  that  in  countries 
where  water  falls  in  quantities,  and  rapid 
streams  are  abundant,  the  windmill  would  not 
(owing  to  its  uncertainty)  be  resorted  to.  On 
the  other  hand,  in  inland  countries,  and  in 
countries  like  Holland,  where  the  streams  are 
sluggish,  and  where  there  is  a  large  amount  of 
land  to  be  drained,  the  wind,  although  still  un- 
certain, would,  nevertheless,  be  a  valuable 
power,  and  therefore  would  be  utilised. 

Prime  movers  to  be  worked  by  the  wind 
appear  to  have  been  made  practically  in  only 
two  forms — viz.,  the  common  one,  wherein  a 
nearly  horizontal  axle  carries  4  or  more  twisted 
radial  sails,  and  that  one  wherein  the  axle  is 
vertical,  and  the  arms  project  from  it  laterally, 
either  as  radial  fixed  arms,  as  curved  fixed  arms, 
or  as  arms  having  a  feathering  motion,  similar 
to  that  of  paddle-wheels.  Where  the  arms 
are  straight  and  fixed  some  contrivance  must 
be  resorted  to  to  obtain  a  greater  pressure  of 
wind  on  one  side  than  on  the  other. 

Bessoni,  in  his  work,  "  The  Theatre  of  In- 
struments and  Machines,"  published  at  Lyons, 
in  1582,  describes  a  windmill  with  vertical 
»p indie  and  curved  horizontal  arms  placed  in  a 
tower,  with  a  wind-guard,  and  by  the  drawing 
■hows  it  working  achain  pump.  Ecdidor  also  says, 
in  Art.  852,  that  windmills  with  vertical  axles 
were  well  known  in  Portugal  and  in  Poland, 
and  he  describes  how  that  they  work  within  a 
tower,  the  upper  part  of  which  was  fitted  with 
a  moveable  portion  to  act  as  a  screen  to  one 
ride  of  the  mill. 

I  will  not  detain  you  by  an  allusion  to  the 
sailing  chariot  mentioned  by  my  Uncle  Toby 
in  "Tristram  Shandy,"  nor  will  I  pause  to 
describe  the  very  modern  one — that  is  to  say, 
not  more  than  about  30  years  old,  which  was 
employed  upon  Heme  Bay  pier.  In  fact,  this 
exhibition  gives  but  little  encouragement  to 
pursue  the  subject  of  prime  movers  worked  by 
wind,  as  I  have  not  as  yet  come  across  in  the 
catalogue  any  apparatus  illustrative  of  the 
subject. 

It  is  to>  be  regretted  that  the  use  of  this  kind 
of  prime  mover,  the  windmill,  is  on  the  decline. 
It  is  a  power  that  costs  nothing,  the  machinery 
can  be  erected  in  almost  any  situation,  and 
although  such  a  motor  cannot  by  itself  be 
depended- on,  being  of  necessity  "  as  uncertain 
as  the  wind,"  it  nevertheless  might  be  com- 
monly employed  as  an  auxiliary  to  steam 
power,  diminishing  the  load  upon  the  engine 
in  exact  proportion  as  it  was  urged  by  any  wind 
which  might  happen  to  blow. 

I  may  say,  to  the  credit  of  our  American 
brethren,  that  they  employ  on  their  sailing 
■hips  a  windmill,  known  by  the  sailors  as  "  The 
Sailor's  Friend,"  to  pump,  to  work  windlasses, 
and  to  do  all  those  matters  which,  in  a  steam 
ship,  fall  to  the  lot  of  the  donkey  engine  and 
steam  winch,  unless,  as  in  a  recent  voyage  in 
which  all  Englishmen  have  been  so  much 
interested,  those  duties  were  imposed  upon  the 
baby  elephant. 

There  is  one  motor  which  may  be  put  either 
into  this  class  or  into  the  next ;  where  we  con- 
sider the  application  of  heat — I  allude  to  the 
•moke-jack ;  but  beyond  recognising  its  exis- 
tence as  a  prime  mover,  and  a  very  early  one 
indeed— it  is  to  be  found  in  Zorrcas'  work,  pub- 
lished in  1621 — attention  need  not  be  bestowed 
upon  it. 

We  now  come  to  consider  those  prime 
movers  which  are  worked  by  the  immediate, 
and  not  by  the  secondary,  action  of  heat. 


The  direct  rays  of  the  sun  have,  for  a  very 
long  time  past,  been  suggested  as  a  means  of 
obtaining  motive  power.  Solomon  de  Cans,  in 
his  work  published  in  1615,  describes  a  foun- 
tain which  is  caused  to  operate  by  the  heat  of 
the  son's  rays  expanding  the  air  in  a  box,  and 
expelling  thereby  through  a  deliveay  valve  the 
water  from  the  lower  part  of  the  box.  When 
the  sun's  rays  have  been  withdrawn  the  air 
cooling  contracts,  a  suction  valve  opens,  and 
admits  more  water  into  the  box  to  be  again 
displaced  on  the  following  day.  He  also  gives 
a  drawing  of  an  apparatus  where  the  effect  of 
the  sun's  rays  is  to  be  intensified  by  a  number 
of  lenses  in  a  frame.  Solomon  de  Caus  pro- 
poses these  machines  as  mere  toys  to  work  an 
ornamental  fountain,  but  Belidor,  by  Article 
827,  describes  and  shows  a  sun-pump,  consist- 
ing of  a  large  metallic  sphere,  fitted  with  a 
suction  pipe  and  valve,  and  a  delivery  pipe 
and  valve,  and  occupied  partly  by  water  and 
partly  by  air ;  the  suggestion  being,  as  in  the 
case  of  Solomon  de  Caus,  that  the  heat  of  the 
sun  in  the  day  time  expanding  the  air  should 
drive  up  the  water  into  a  reservoir,  while  the 
contraction  of  the  air  in  the  night  time  should 
elevate  the  water  by  the  suction  pipe,  and 
recharge  the  sphere  for  the  next  day's  work. 
In  modern  times,  as  we  know,  some  attempts 
to  obtain  practical  motive  power  from  the  direct 
action  of  the  sun  have  been  made,  and  notably 
by  Mr.  Erriceson. 

The  temptation  to  endeavour  to  bring  into 
practical  use  a  machine  of  this  character  is 
very  great.  We  were  told  by  our  president  in 
the  lecture  delivered  by  him  to  the  British 
Association,  at  Bradford,  that  the  solar  heat,  if 
fully  exercised  all  over  the  globe,  supposing 
that  globe  to  be  entirely  covered  with  water, 
would  be  sufficient  to  evaporate  a  layer  14ft. 
deep  of  water  per  annum.  Now,  assuming 
101b.  of  water  evaporated  from  the  tempera- 
ture of  the  air  into  steam  by  the  combustion  of 
lib.  of  coal  (a  much  larger  result  than  un- 
happily is  got  in  regular  work),  this  would 
represent  an  elect  obtained  from  the  sun's 
rays  on  each  acre  of  water  equal  to  the  com- 
bustion of  1,680  tons  of  coal  per  annum,  or  to 
about  92  cwt.  of  coal  per  acre  per  24  hours,  or 
enough  to  maintain  an  engine  of  200  gross 
indicated  horse  power  day  and  night  all  the 
year  round.  When,  however,  we  consider  the 
effect  of  the  sun,  not  upon  the  surface  of  water, 
but  upon  the  earth,  and  deal  with  its  power  of 
producing  heat-giving  material,  the  result 
compares  very  unfavourably  with  the  work 
done  by  the  sun  itself,  and  this  no  doubt  arises 
first  from  the  fact  that  the  sun  is  frequently 
obscured,  and  second  from  the  fact  that  a  large 
portion  of  the  energy  of  the  sun  is  spent  in 
evaporating  moisture  from  the  ground  and 
not  in  the  direct  production  of  combustible 
material.  I  have  found  it  extremely  difficult 
to  obtain  any  reliable  data  as  to  the  weight  of 
fuel  grown  per  acre  per  annum.  If  we  take 
the  sugar  cane  we  find  that  in  extremely 
favourable  cases  as  much  megass  and  sugar 
together  are  produced  as  would  equal  in 
calorific  effect  about  5  tons  of  good  Welsh  coal. 
Coming  to  our  own  country,  and  dealing  with 
a  field  of  wheat,  the  wheat  and  straw  to- 
gether may  be  taken  as  being  equal  probably 
to  about  2  tons  of  coal  as  a  maximum.  The 
statements  made  to  me  with  regard  to  the 
production  of  timber  per  acre  per  annum, 
when  grown  for  the  purpose  of  burning,  are 
very  various,  but  the  best  average  I  can  make 
trom  them  is,  that  in  this  country  there  is 
produced  as  much  wood  as  is  equal  in  calorific 
effect  to  about  11  ton  of  good  coal  per  acre. 
Comparing  these  productions  of  heat-giving 
material  with  the  energy  of  the  sun — as 
Bhown  in  the  evaporation  of  water — one  sees 
how  tempting  a  field  is  that  of  direct  employ- 
ment of  the  solar  rays  as  a  source  of  power : 
more  especially  when  it  is  remembered  that 
those  rays  are  obtained,  from  week  to  week 
and  year  to  year,  without  having  to  wait  the 
tardy  growth  of  the  fuel-destined  tree. 

I  will  now  ask  you  to  consider  with  me 
the  prime  movers  that  owe  their  energy  to 
the  heat  developed  by  the  combustion  of  some 
ordinary  kind  of  fuel — coal  or  wood.  Passing 
by,  as  a  mere  toy  and  not  an  actual  prime 
mover,  the  reactionary  steam  sphere,  the 
eolipile  of  Hiero,  I  will  come  at  once  to  those 
simple  forms  of  heat  engine  (whether  worked 


by  steam  or  the  expansion  of  air)  by  which 
water  was  to  be  raised.  Solomon  de  Caus,  hi 
his  work  of  1615,  already  mentioned,  says 
that  if  you  fill  a  globe  with  water,  and  have 
in  its  upper  part  a  pipe  dipping  nearly  to  the 
bottom,  and  if  you  put  the  glebe  upon  the 
fire  the  heat  will  cause  the  expansion  of  the 
contents,  and  the  water  will  be  delivered  in  a 
jet  out  of  the  tube. 

(To  be  concluded.) 


THE  LAUNCH  OF  THE  ENGLISH 
MECHANIC  LIFEBOAT. 

[From  the  Dundee  Advertiser.'] 
THE  LAUNCH. 

ON  Whitsun-Monday  the  people  of  Dundee 
had  the  opportunity  of  witnessing  the 
launch  of  the  new  lifeboat  subscribed  for  by 
the  proprietor  and  readers  of  the  Ekolisb 
Mechanic,  to  be  stationed  at  Broughty  Ferry 
in  place  of  the  well-known  Mary  Hartley, 
which  has  been  condemned.  The  weather  was 
fine,  and  the  result  was  that  many  thousands 
of  persons  were  spectators  of  the  procession 
ceremonial  which  preceded  the  launch.  The 
boat,  placed  on  its  cradle  and  fully  manned 
(each  member  of  the  crew  having  on  a  lifebelt 
and  red  nightcap — the  coxswains,  George 
Anderson  and  John  Knight,  being  in  their 
places  at  the  stern),  with  her  masts  ringed, 
the  mainmast  bearing  the  flag  of  the  Royal 
National  Lifeboat  Institution,  presented  a  gay 
and  attractive  appearance.  Shortly  after 
eleven  o'clock  the  procession  left  the  West 
Railway  Station.  In  front  was  the  band  of  the 
Mars ;  then  a  number  of  the  boys ;  afterwards 
a  few  of  the  men  of  the  Unicorn ;  next  the 
boat  drawn  by  six  splendid  horses  belonging 
to  the  Caledonian  Railway  Company,  under 
the  charge  of  Mr.  Caithness;  and  lastly,  an 
open  carriage,  in  whioh  were  seated  Mr. 
Yeaman,  M.P.,  Bailie  Edward,  and  Mr. 
James  Hunter,  the  secretary  of  the  local 
branch  of  the  Lifeboat  Institution.  The  route 
was  by  Union-street,  Nethergate,  Tay-street, 
Ward-road,  round  the  Albert  Institute,  along 
Reform  and  Castle-streets,  to  the  north  side  of 
King  William's  Dock.  All  the  way  the  streets 
were  densely  crowded,  and  at  the  place  of 
launch  there  was  an  immense  assemblage- 
men  and  boys  being  perched  on  every  conceiv- 
able elevation  from  which  a  view  of  the  scene 
might  be  obtained.  Among  those  present 
there  were  —  Rear- Admiral  Robertson,  Mr. 
Yeaman,  MP.,  Mr.  W.  O.  Dalgleish,  Bailie 
Edward,  Dean  of  Guild  Luke,  Councillor  Kerr, 
Col.  Alison,  Chief  Magistrate  Leadbetter,  Mr. 
Wm.  Thorns,  Mr.  John  Long,  of  the  Dundee 
Advertiser,  Mr.  John  Guild,  Mr.  George  Thorns, 
the  Rev.  Dr.  Wafton,  Mr.  John  Mac  ban. 
Captain  Scott,  of  the  Mars,  Mr.  David  Bruce. 
Mr.  Joseph  Gibson,  Mr.  R,  G.  Kennedy,  Mr. 
James  Hunter,  Mr.  Wm.  Crichton,  Mr.  Alex. 
Scott,  Captain  Cochrane,  Captain  Maogregor. 
the  Rev.  C.  A.  Piper,  Ac. 

Mr.  Yeaman,  MP.,  said— I  have  the  honour 
to  appear  here  to-day  as  representing  Mr.  J. 
Passmore  Edwards,  who,  we  may  say,  is  the 
donor  of  this  lifeboat  to  the  Dundee  branch  of 
the  Royal  National  Lifeboat  Institution.  Mr. 
Edwards  is  a  philanthropic  gentleman,  whieh 
you  will  readily  believe  when  I  tell  you  that  he 
has  himself  given  100  guineas  towards  this 
boat,  and  has  also  obtained  the  balance  of  the 
money  by  his  own  exertions.  In  a  letter  Mr. 
Edwards  says  he  cannot  have  the  pleasure  of 
handing  over  the  boat  himself  tn  consequence 
of  engagements  which  had  arisen  when  he  was 
about  to  start  from  London.  I  have,  therefore, 
the  honour  of  appearing  in  his  stead.  We  have 
made  some  display  to-day  not  for  display's  sake, 
but  for  the  purpose  of  stirring  up  a  feeling 
of  liberality  and  philanthropy  in  this  great, 
wealthy,  and  growing  town.  There  is  nothing 
which  should  stir  ns  more  than  the  desire  to 
do  what  we  can  to  save  lives  in  jeopardy,  and 
no  spectacle  can  excite  the  feelings  more  than 
that  presented  by  men  clinging  to  the  masts  or 
wreck,  and  liable  to  beswept  away  for  ever  by 
a  tempestuous  sea.  The  Mary  Hartley  had 
been  instrumental  in  saving  upwards  of  60 
lives,  and  we  hope  that  this  fine  boat  may  be 
equally  successful  should  opportunity  unfortu- 
nately occur.    (Applause.)    I  hope  at  some 
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future  time  we  may  have  Mr.  Edwards  amongst 
us,  and  I  am  sure  I  am  not  saying  amiss  when 
I  say  that  I  trust  many  will  be  disposed  to 
follow  his  noble  example.  We  all  deeply  regret 
the  absence  on  this  occasion  of  Mr.  Molison, 
president  of  our  local  branch,  who  has  mani- 
fested much  concern  in  this  patriotic  institu- 
tion. (Hear,  hear.)  I  have  now  the  pleasure 
of  handing  over  this  boat  to  Rear-Adiniral 
lohertaon.  who  represents  the  Royal  National 
lifeboat  Institution  on  this  occasion.  (Ap- 
plause.) 

Eear-Admiral  Robertson,  who  represented 
the  Eoyal  National  Lifeboat  Institution  then 
spoke. 

Colonel  Alison,  in  accepting  the  boat,  said — 
In  the  absence  of  our  much-respected  presi- 
dent, Mr.  Molison,  I  have  great  pleasure  in 
accepting  the  charge  of  this  boat ;  and  I  can 
only  say  that  we  will  do  our  beat  to  keep  her 
in  such  a  state  of  efficiency  as  will  give  confi- 
dence to  her  crew,  who,  I  have  no  doubt,  will 
do  as  good  service  in  her  if  Providence  should 
call  them  as  they  did  in  the  old  boat.  (Applause.) 
I  accept  the  gift  with  special  pleasure  from 
Admiral  Robertson,  who  is  half  a  Dundee  man. 
(Laughter  and  applause.)  When  infrusted 
with  the  deputy-chairmanship  of  the  local 
branch  of  the  institution  it  was  a  duty  I  under- 
took con  ame-re,  for  there  is  no  philanthropic 
work  which  can  commend  itself  more  to  us 
than  that  which  the  lifeboat  is  called  upon  to 
perform.  It  is  catholic  in  the  extreme.  All 
creeds  join  in  saving  human  life,  and  if  our 
effort  or  money  can  do  anything,  in  God's  name 
let  it  be  given.  (Applause.)  It  is  rather  a 
disgrace  that  in  a  large  town  like  this  we  can 
only  raise  JB60  or  iJ70  per  annum.  I  think  we 
should  be  able  to  raise  ten  times  that  sum. 
(Applause.) 

Mr.  Leadbetter — As  chief  magistrate  of 
Broughty  Ferry  I  have  great  confidence  in 
pointing  to  the  crew  before  you,  and  in  a  cer- 
tain sense  becoming  responsible  for  their  hero- 
ism and  courage  should  occasion  arise  for  the 
display  of  those  noble  qualities.  (Applause.) 

Mr.  Leng— I  very  much  regret  that  my  pro. 
fessional  brother,  Mr.  J.  Pass  more  Edwards,  is 
not  able  to  be  here  to-day.  I  have  known  him 
by  reputation  for  some  years  as  the  conductor 
of  very  successful  and  popular  publications  in 
England,  and  I  am  glad  that  in  what  he  has 
done  we  are  witnessing  an  illustration  both  of 
the  power  and  philanthrophic  influence  of  the 
press.  This  is  now  the  seventh  lifeboat  on  our 
coasts  given  by  the  proprietors  and  readers  of 
newspapers  and  other  publications.  There  are 
two  boats  subscribed  for  by  the  readers  of  the 
People's  Journal — No.  1,  stationed  at  Peter- 
head, and  No.  2  at  Arbroath.  The  Quiver  No. 
1  lies  at  Margate,  No.  2  at  Southwold,  and  No. 
3  at  Queenstown,  the  Brittsh  Workman  at  Pal- 
ling, and  in  the  course  of  a  very  short  time  the 
Englith  Mechanic  will  be  at  Broughty  Perry. 
(Applause.)  It  is  fortunate  that  no  appeal 
made  on  behalf  of  the  Lifeboat  Institution  is 
ever  tardily  responded  to.  Having  had  con- 
nection with  a  number  of  societies,  I  must  say 
that  I  know  of  none  conducted  with  greater 
energy  or  greater  judgment  than  the  Royal 
National  Lifeboat  Institution.  The  rapidity 
of  its  communication  with  all  parts  of  the  coun- 
try where  shipping  casualties  occur  has  struck 
me  as  very  remarkable ;  and  Mr.  Lewis,  the 
secretary,  is  known  far  and  wide  as  a  model 
secretary  of  a  model  institution,  and  I  am  sure 
I  may  add  that  Admiral  Robertson  is  a  model 
representative  of  that  institution.  (Applause.) 
To  show  that  it  is  not  for  amusement  that  life- 
boats are  placed  upon  our  coasts,  I  asked  Ad- 
miral Robertson  to  furnish  me  with  a  list  of  the 
services  of  the  Mary  Hartley,  which  is  to  be 
replaced  by  the  boat  about  to  be  launched,  and 
I  find  that  they  begin  with  the  year  18G3. 
Mr.  Leng  then  referred  to  a  statement  which 
showed  that  on  the  4th  of  January  of  that  year 
she  saved  4  lives  from  the  ketch  Neuha,  of 
Berwick  ;  on  the  25th  of  November,  18(54,  she 
saved  four  lives  from  the  David  and  John,  of 
Montrose ;  and  then  on  the  8th  Feb.,  18G5.  she 
not  only  saved  the  crew,  4  in  number,  of  the 
schooner  Augu,  of  Norway,  but  saved  the  ves- 
sel also.  She  remained  by  the  brig  Ella,  of 
Norway,  till  she  was  brought  into  safety  on  the 
24th  October,  IStiti.  On  the  30th  November  of 
the  same  year  she  took  5  men  off  the  schooner 
Tay,  of  Dundee.  These  are  the  services  of  the 


first  Mary  Hartley  stationed  at  Broughty  Ferry 
in  1862,  and  replaced  by  another  boat  of  the 
same  name  in  1867.  This  second  boat,  on  the 
23thOctober,  1868,  saved  9  lives  from  the  barque 
Betty,  of  Hamburg ;  on  the  19th  January  1870 
assisted  to  save  the  schooner  John  Howard, 
of  Goole,  and  her  crew ;  on  the  25th  Feb- 
ruary, 1875,  took  5  hands  off  the  schooner 
Ward  Jackson,  of  Carnarvon ;  on  the  fol- 
lowing night,  16  off  the  steamer  Tuskar, 
of  Glasgow  ;  on  the  25th  September,  8  off  the 
schooner  Catharine,  of  Riga;  on  the  18th 
October,  6  off  the  schooner  Leopold,  of  Riga  ; 
and  upon  the  25th  of  the  same  month,  8  off  the 
brig  Tuskar,  of  Drammen.  (Applause.)  There 
is  no  cry  that  goes  to  the  heart  more  forcibly 
than  "  Man  the  lifeboat !"  but  you  cannot  man 
the  lifeboat  if  you  have  no  boat  to  man. 
(Applause.)  The  English  Mechanics  through 
this  gift  of  theirs  have  reciprocated  the  exer- 
tions made  in  Scotland  to  put  lifeboats  all 
along  our  coast,  and  if  the  spirit  which  they 
have  manifested  is  followed  elsewhere  no  diffi- 
culty will  be  experienced  in  having  a  lifeboat 
at  every  point  where  it  is  necessary  there 
should  be  one.  I  have  now  to  propose  that  we 
give  three  hearty  cheers  for  Mr.  Passmore 
Edwards  and  the  other  donors  of  the  English 
Mechanic.    (Loud  and  repeated  cheers.) 

Everything  being  now  in  readiness  for  the 
christening  ceremony,  Mrs.  Dalgleish,  by  whom 
it  was  performed,  took  her  place  at  the  stern 
of  the  boat — Captain  Thorns,  who  kindly  under, 
takes  the  practical  management  of  the  boats 
under  the  control  of  the  local  branch,  having 
completed  the  necessary  arrangements.  A 
suitable  prayer  having  been  offered  by  the 
Rev.  Dr.  Watson,  the  order  was  given  to  pro- 
ceed with  the  launch.  Mrs.  Dalgleish  having 
broken  the  bottle,  named  the  boat  the  English 
Mechanic,  and*  expressed  the  hope  that  God's 
blessing  might  attend  her.  In  a  few  seconds 
afterwards  the  lifeboat  was  plunged  into  the 
dock,  and  two  or  three  of  the  crew  seated  in 
the  bow  were  slightly  drenched.  The  boat  was 
then  pulled  back  to  the  quay,  and,  having  been 
attached  by  ropes  to  the  crane,  was  overturned, 
with  the  view  of  showing  how  rapidly  she 
righted  herself.  Of  course  there  was  no  one 
in  her,  but  the  same  result  would  have  been 
achieved  even  if  she  had  been  manned.  In  the 
space  of  twenty-five  seconds  she  was  again 
upon  her  keel,  with  the  whole  of  the  water  she 
had  shipped  out  of  her. 

THE  RESCUE. 
Immediately  after  the  christening  ceremony 
Mr.  Yeaman,  M.P.,  Col.  Alison,  Mr.  Machan, 
Councillor  Mitchell.  Mr.  James  Hunter  (the 
secretary  of  the  local  branch  of  the  institu- 
tion), and  others  proceeded  down  the  river  in 
the  Fairweather  for  the  purpose  of  witnessing 
the  movements  of  the  new  boat  at  sea.  There 
was  a  stiff  breeze  from  the  west,  and  the  boat 
sailed  down  under  canvas  at  a  rapid  rate.  The 
newly-launched  lifeboat  had  just  arrived  off 
Broughty  Ferry  and  was  being  exercised  under 
canvas  when  news  arrived  that  a  vessel  was  in 
distress  at  the  mouth  of  the  river.  A  telegram 
was  received  at  the  Custom-house  from  Bud- 
donness  lighthouse  stating  that  a  schooner 
was  riding  close  inshore,  with  an  English 
ensign  flying.  There  was  a  strong  wind  blowing 
W.N.W.  at  the  time,  and  the  vessel  was  riding 
close  on  the  Gaa  Bank,  and  was  in  danger  of  being 
driven  ashore.  The  officer  on  duty  gave  informa- 
tion to  those  on  board  the  steamer  Fairweather, 
which  luck  ily  had  just  touched  at  Broughty  Pier 
to  land  a  passenger.  Meanwhile  the  lifeboat  was 
running  down  the  river  under  all  sail,  her 
crew  being,  however,  quite  unaware  of  the 
position  of  the  vessel.  The  Fairweather  imme- 
diately steamed  after  the  lifeboat,  and  over- 
took  her  when  near  the  Lady  Bank.  They 
proceeded  together  towards  the  schooner,  and 
very  soon  reached  her,  when  five  of  the  life- 
boat's  crew  were  put  on  board.  The  vessel 
proved  ts  be  the  schooner  Brothers,  of  Sunder- 
land. Her  sails  were  split,  and  she  was  making 
water.  She  had  not,  however,  touched  the 
ground.  The  crew  of  the  lifeboat  at  once  set 
about  getting  the  ship  under  weigh,  and  find- 
ing that  she  was  making  water  the  pumps 
were  sot  agoing.  The  steam-tug  having  got 
the  vessel  in  tow,  they,  along  with  the  lifeboat, 

Sroceeded  up  the  river.  When  abreast  of 
roughty  Ferry  the  lifeboat  was  cast  off  and 


pulled  ashore,  the  vessel  and  steamer  proceed- 
ing to  Dundee. 

A  large  crowd  assembled  on  the  pier  at 
Broughty  Ferry  and  welcomed  the  arrival  of 
the  new  boat.  After  landing  Admiral  Robert- 
son, Captain  Thorns,  and  several  other  gentle- 
men connected  with  the  institution,  she  was 
pulled  round  to  the  beach,  hauled  up,  and 
housed  in  her  new  quarters. 


CAOUTCHOUC  COMPOUNDS. 

THE  discussion  which  took  place  in  our 
columns  a  few  months  ago,  with  reference 
to  the  mixing  of  old  and  refuse  materials  with 
fresh  caoutchouc  in  the  manufacture  of  articles 
of  vulcanised  rubber,  established  the  fact,  we 
think,  that  at  all  events  some  manufacturers 
do  adulterate  their  productions  with  worn-out 
and  decayed  rubber,  large  quantities  of  which 
must  now  be  in  existence.  This  practice  has 
now  been  made  the  subject  of  a  patent,  the 
inventor,  Mr.  G.  MacLellan,  of  Glasgow, 
claiming  as  novel  and  original,  a  "  new  or  im- 
proved material"  consisting  of  a  vulcanised 
compound  of  indiarubber  and  textile  fibres 
with  sulphur.  Whether  or  not  Mr.  MacLellan 
could  establish  his  right  to  be  considered 
the  "inventor"  of  a  manufacture  which  is 
little  more  than  an  extension  of  a  practice 
which  has,  with  good  reason,  been  suspected 
to  prevail  for  some  years,  is  a  matter  which 
concerns  himself  alone ;  but  if  he  can  produce 
a  better  article  than  has  sometimes  been  sup- 
plied, he  will  deserve  all  the  advantages  con- 
ferred by  a  patent.  The  new  "caoutchouc 
compound"  is  called  "tenacious  vulcanite," 
being  heavier  and  not  so  brittle  as  ordinary 
vulcanite,  and  while  it  may  be  used  for  the 
construction  of  a  variety  of  different  articles  is 
stated  to  be  specially  adapted  for  bowls  and 
balls,  valves  for  pumps,  piping,  taps,  particu- 
larly those  used  in  apparatus  employed  in  the 
manufacture  or  storing  of  acid  and  acid  liquors, 
and  generally  for  purposes  requiring  a  dense 
and  tough  material.  According  to  Mr.  Mac- 
Lellan his  invention  may  be  carried  into  effect 
in  two  ways — first,  by  triturating  or  disintegrat- 
ing the  refuse  or  waste  of  rubber  cloth  manu- 
facture, or  old  rubber  cloth,  the  result  of  which 
is  the  production  of  a  loose  mass  of  indiarub- 
ber with  the  fibres  of  textile  materials  mixed 
or  combined  therewith.  With  this  mass,  if 
there  is  not  sufficient  sulphur  therein,  a  further 
quantity  of  sulphur  is  added,  to  produce  the 
desired  degree  of  hardness  by  the  subsequent 
process  of  vulcanisation.  Colouring  matter, 
such  as  it  is  usual  to  employ  for  colouring 
indiarubber,  may  also  be  added  when  required, 
the  substances  being  commingled  in  an  ordi- 
nary mixer.  The  mass,  with  the  substances 
commingled  therewith,  is  next  placed  in  a 
mould  or  moulds  or  other  receptacles,  and  then 
submitted  to  the  ordinary  process  of  vulcani- 
sation, but  for  a  longer  period  than  is  usual  in 
the  manufacture  of  ordinary  vulcanite,  the 
presence  of  textile  fibres  with  the  caoutchouc 
enabling  the  mass  to  submit  to  a  high  tempe- 
rature for  a  longer  period,  without  ito  quality 
of  tenacity  being  destroyed,  than  is  the  case 
with  ordinary  vulcanite.  Secondly,  in  place  oi 
employing  the  waste  or  refuse  of  rubber  cloth 
manufacture,  a  quantity  of  rags  or  textile 
fibres  may  be  commingled  with  raw  indiarub- 
ber, together  with  colouring  matter  and  sul- 
phur, after  which  it  is  vulcanised  as  above 
described. 


IMPROVEMENTS  IN  GALILEAN 
TELESCOPES. 

CERTAIN  so-called  improvements  in  tele- 
scopes, referring  especially  to  the  Gali- 
lean form,  were  recently  "  provisionally  pro- 
tected "  at  the  British  Patent  Office  on  behalf 
of  A.  J.  H.  Delcarte,  of  St.  Gilles,  Brussels, 
and  as  the  inventor  has  stopped  shoit  at  the 
preliminary  stage,  his  improvements  are  now 
public  property  and  may  be  utilised  for  what 
they  are  worth  by  any  one.  M.  Delcarte's 
idea  of  "  improvement "  is  sufficiently  set  forth 
in  the  following.  The  invention  is  described 
as  relating  to  an  improved  Galilean  and  astro- 
nomical telescope,  and  to  certain  modification* 
in  the  arrangement  of  the  concave  and  convex 
glasses  of  telescopes.   When  lenses  with  con- 
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■vox  surfaces  are  combined  with  a  glass  of  the 
same  or  of  a  different  kind,  but  the  surfaces  of 
wLich  are  concave,  tho  telescope  known  as  the 
Galilean  is  obtained,  the  astronomical  telescope 
being  produced  by  the  combination  of  two  con- 
vex Lenses,  the  same  effect  being  producible 
with  the  six  classical  forms  of  lenses.  The 
production  of  an  erect  image  is  obtained  in 
land  telescopes  by  the  interposition  between 
tho  object-glass  and  the  eye-glaa3  of  two  or 
more  lenses. 

If  in  a  single  block  of  glass  a  convex  surface 
l>e  cut  opposite  to  a  concave  surface  the  effects 
of  a  Galilean  telescope  are  obtained  in  a  very 
•portable  form.  If  instead  of  leaving  the  block 
entire,  two  parallel  surfaces  be  removed  bo  as 
to  have  a  kind  of  rectangle,  terminating  on 
tho  one  side  in  a  convex  surface  and  on  the 
other  in  a  concave  one,  they  are  fragments  of 
lenses  cut  at  equal  distances  from  their  dia- 
meter. But  the  distance  between  tho  two 
surfaces  receiving  and  transmitting  the  light 
must  be  capable  of  displacement  at  pleasure, 
all  that  is  required  for  this  purpose  being  to 
cut  the  single  piece  of  glass  in  a  parallel  plane 
as  at  A  B,  iu  Pig.  4.  The  flattened  form  of 
such  glasses  permits  their  being  easily  fitted 
with  an  outer  case  in  which  each  glass  is  fixed, 
so  that  it  may  be  drawn  in  and  out  like  an 
opera  glass.  The  diagrams  givo  the  forms  of 
a  glass  of  this  kind.  It  consists  (1)  of  a  single 
piece,  as  at  Fig.  1,  of  an  elongated  square  shape, 
-convex  in  its  breadth  at  one  end,  A,  termed  tne 
object-glass,  and  concave  at  the  other  or  eye 
end,  B  ;  C  is  a  plan  view  of  the  eye  end,  and 
D  a  side  view  of  the  entire  piece.   This  same 


THE  ADVANTAGES  OF  EMPLOYING 
POWER  FOR  AERIAL  PROPULSION 
IN  AN  INTERMITTENT  MANNER, 
AND  ON  THE  SOARING  OF  BIRDS.* 

I HAVE  beforu  directed  attention  to  tho  advan- 
tages of  employing  power  iu  an  intermittent 
manner,  and  at  the  general  meeting  of  the  society  in 
May,  1874,  I  gave  a  practical  illustration  of  it.  I 
have  now  to  submit  a  modification  of  the  principle, 
which  I  behove  to  bo  well  adapted  for  aerial  propul- 
sion. Suppose  that  the  rods  ur  poles  connecting  the 
planes  of  the  biplane,  which  I  then  described,  to  be 
substituted  for  a  tube,  the  tube  also  to  serve  as  the 
cylinder  of  an  engine,  to  be  worked  by  the  explosion 
at  short  intervals  of  petroleum  gas,  giving  motion 
to  a  piston  having  a  parachute  propeller  fixed  to  the 
outer  end  of  the  piston-rod,  so  as  to  act  directly  on 
the  air  by  expanding  as  it  is  driven  one  way,  and 
collapsing  when  drawn  the  other.  By  this  means  it 
is  probable  a  sufficient  velocity  can  be  attaiued, 
which  I  fear  will  be  difficult  if  not  impossible  to 
accomplish  by  any  rotary  propeller. 

I  have  nlso  lately  devoted  some  attention  to  the 
soaring  of  birds,  with  a  view  as  to  the  direction  in 
which  our  first  experiments  ia  flight  on  a  large  scale 
should  i"'  made,  and  for  which  the  biplane,  on 
account  of  its  great  stability  and  the  facility  which 
it  affords  for  balancing,  is  well  adapted.  I  should 
state  that  when  the  planes  are  rigid  and  not 
inclined,  and  the  centre  of  gravity  is  midway 
between  them,  it  will  neither  pitch  nor  skim,  but 
assume  a  horizontal  position  when  not  propelled, 
and  so  fall  gently  to  the  ground.  But  if  the  weight 
be  at  the  extremities,  or  moved  somewhat  forward, 
and  the  biplane  be  at  the  same  time  inclined,  it  will 
then  glide  downwards  with  great  rapidity  by  the 
force  of  gravity  alone,  on  account  of  the  oblique 
manner  in  which  its  under  surface  encounters  the 
air.    If,  agaiu,  it  be  supposed  to  carry  a  man,  he 
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instead  of  being  of  an  elongated  square 
nn,  as  shown,  may  be  of  a  conical  form,  as 
indicated  by  the  dotted  lines  in  Fig.  1.  (2) 
Of  two  pieces,  as  at  Fig.  2,  inclosed  in  a  sliding 
case  as  at  Fig.  3.    The  piece.  A,  of  Fig.  2  is 
also  convex  in  its  breadth  at  one  of  its  ends, 
termed  the  object-glass.    This  piece  is  a  single 
glass,  but  it  may  bo  composed  of  two  or  throe 
glasses  cemented  together  to  render  it  achro- 
matic.   The  dotted  line.?,  B  and  C,  Fig.  2,  in- 
dicate the  junction  of  these  glasses ;  D  indi- 
cates the  inner  flat  part  and  E  the  side  of  the 
piece,  A.    The  piece,  F,  is  concave  on  both 
inner  and  outer  surfaces,  and  is  termed  the 
eyepiece  ;  G  is  a  plan  of  the  same.    This  piece 
may  also  be  composed  of  several  glasses  ce- 
mented together  to  make  it  also  achromatic. 
The  pieces,  A,  of  Fig.  3  form  a  case  of  metal, 
cardboard,  or  other  suitable  material,  in  which 
are  placed  and  held  the  pieces,  A  and  F,  of  Fig. 
2.    This  case  has  a  slide   for  drawing  the 
object-glass   and   the  eyepiece  nearer  to  or 
further  from  each  other  other,  and  thus  suit- 
ing the  glass  to  every  sight.    Between  the  two 
ieces,  A  (thefcbject-glass)  and  F  (the  eyepiece), 
and  within  the  case,  is  placed  a  diaphragm. 
The  metrical  size  of  all  these  pieces  is  not  in- 
dicated because  they  may  be  made  of  all  sizes 
and  with  curves  which  will  permit  placing  the 
real  or  virtual  focus  wherever  it  may  be  desired. 
The  details  above  given  for  the  construction 
of  a  Galilean  telescope  render  it  unnecessary 
to  give  details  of  the  construction  of  an  astro- 
nomical glass  with  or  without  the  erection  of 
the  image.    The  same  arrangements  are  used, 
and  in  each  kind  of  telescope  the  curves  most 
suitable  for  the  person  using  it  ,  whether  to  see 
very  distant  objects  or  those  nearer. 


could  give  to  it  the  required  direction,  bring  it  after- 
wards gradually  into  a  horizontal  position,  and 
finish  by  inclining  it  upwards,  by  which  the  whole 
momentum  of  the  machine  would  be  brought  to  act 
on  the  air,  and  it  would  then  probably  reach  nearly 
the  same  elevation  as  that  from  which  it  descended, 
besides  having  made  some  progress  forward.  But 
to  obtain  the  greatest  extent  of  progressive  motion 
the  horizontal  position  should  be  maintained  as  long 
as  possible,  and  tho  velocity  increased  when  required, 
by  making  another  dip  downwards.  Supposing  the 
weight  of  the  machine  and  man  to  be  3001b.,  and  to 
be  launched  into  the  air  at  an  elevation  of  1,000ft., 
there  would  thus  be  developed  from  gravity  alone  a 
force  equal  to  one  horse  during  the  descent,  pro- 
vided it  were  made  in  ten  minutes,  or  ten-horse 
power  if  made  in  one  minute.  Here,  then,  is  ample 
force  to  commence  with — one  that  weighs  nothing  or 
costs  nothing.  The  biplane  could  be  elevated  to  the 
required  height  by  giving  to  it  a  rapid  horizontal 
motion,  which  could  be  done  gradually  with  a  rope 
and  windlass,  and  the  horizontal  motion  afterwards 
changed  to  one  inclining  upwards.  Or  it  could  be 
elevated  in  a  breeze,  like  a  kite,  and  released  from 
the  rope  when  a  sufficient  height  had  been  attained. 
I  think,  however,  that  in  soaring  birds  are  greatly 
aided  by  the  unequal  or  constantly  varying  velocity 
with  which  the  wind  blows,  because  if  the  line  u  be 


supposed  to  Ikj  the  plane  of  a  bird  soaring  (say)  at 
an  angle  represented  by  a  rise  of  1  in  10.  and  with 
the  wind  blowing  from  1  to  <-,  it  is  evident  that  any 
sudden  gust  would  have  the  effect  of  lifting  it 
upwards  with  a  force  ten  times  as  great  as  it  would 
drive  it  backwards,  and  tho  consequent  increase  in 

•  Read  liy  D.  S.  Buown.  at  the  General  Meeting  of  the 
Aeronautical  Society  of  Great  Britain,  on  7tu  Juno,  187(i. 


elevation  would  be  so  mnch  power  gained,  which 
the  bird  would  not  fail  to  turn  to  the  best  account, 
after  reaching  its  maximum  height,  by  gliding  down 
again  when  the  gust  was  over,  and  using  its  falling 
weight  instead  of  muscular  power  to  regain  its 
forward  position.  On  the  other  hand,  if  the  velocity 
of  the  wind  were  quite  uniform,  it  would  soon 
impart  its  complete  motion  to  the  bird,  and  the  two 
would  then  form  one  moving  mass.  Sir  George 
Cay  ley  thought  that  the  soaring  of  birds  is  due  to 
upward  currents  of  air  reflected  from  cliffs,  hills, 
&c.  That  such  currents  exist  to  some  extent  there 
can  be  no  doubt,  although  I  have  never  heard  of 
their  effects  having  been  felt  by  aeronauts  in  the 
descent  of  parachutes  on  a  large  scale,  although 
pieces  of  paper  and  other  light  substances  are  often 
lifted  and  borne  away  by  them,  or,  at  least,  by 
some  whirling  or  other  motion  of  the  air,  and  iu 
rare  instances  heavy  bodies  as  well.  It  is  possible 
that  the  direction  of  the  wind  may  not  always  be 
quite  horizontal,  but  slightly  inclined  upwards,  in 
which  case  there  would  be  no  ueceasity  for  any 
inclination  in  the  body  of  the  bird.  By  experiment- 
alising with  the  biplane  in  soaring,  the  art  of  aerial 
balancing  would  be  acquired,  which  is  very  im- 
portant. But  it  will  doubtless  be  asked,  can  it  be 
made  large  enough  to  carry  a  man  and  yet  weigh  no 
more  in  proportion  to  its  surface  than  a  light  bird. 
Bay  about  lib.  to  every  square  foot  of  surface.  My 
opinion  is  that  it  can,  although  there  are  some 
circumstances  that  tell  against  that  .opinion,  and 
some  for  it.  I  will  state  them  very  briefly.  Tho 
weight  of  any  framework,  when  the  same  propor- 
tions are  adhered  to,  increases  according  to  the  cube 
of  its  dimensions,  and  the  strain  upon  it  in  the  same 
ratio  as  the  dimensions,  so  that  by  simply  augment- 
ing the  lines  of  a  structure  ten  times  we  increase  its 
weight  a  thousand  times,  and  it  would  also  be,  when 
so  augmented,  relatively  only  one-tenth  as  strong. 
On  the  side  of  gain,  however,  there  are  the  following 
facts.  The  surface  of  an  aeroplane  increases  accord- 
ing to  the  square  of  its  dimensions,  but  practically 
the  sustaining  power  is  more,  for,  according  to 
Uutton,  large  surfaces  resist  the  air  more  in  pro- 
portion than  small  ones,  so  that  by  increasing  the 
dimensions  ten  times  we  increase  the  sustaining 
power  considerably  more  than  a  hundred  times. 
And  as  regards  the  framework,  it  is  more  easy  on  a 
large  scale  to  avail  ourselves  of  those  resources 
which  exist  for  strengthening  it,  than  it  is  on  a 
small  one,  such  as  by  making  it  tubular  or  ceUa- 
tubular,  &c.  In  conclusion,  I  have  only  to  state 
again  that  all  experiments  involving  human  or  other 
life  should,  for  greater  safety,  be  made  over  water. 


SEA-GULLS  AS  GARDENERS' 
FRIENDS. 

A CORRESPONDENT  of  the  Gardeners' 
Chronicle  asks  : — "  Might  not  a  sea-gull  be 
sometimesauscful  addition  to  a  garden,  and  more  espe- 
cially a  kitchen  garden,  as  a  means  of  keeping  down 
slugs  ?  Most  of  the  feathered  appliances  which  are  at 
hand  in  the  poultry  yard  do  more  harm  than  good  ;  the 
hens  send  crops  and  soil  alike  flying  before  their 
scratching  operation*,  the  ducks  attack  the  vege- 
tables, and  a  peacock  will  follow  the  line  of  a  row 
of  freshly  sown  peas  deliberately,  till  none  are  left 
to  be  protected  from  other  enemies ;  but  a  sea-gull 
prefers  animal  food  if  it  can  get  it.  All  those  who 
have  lived  near  tho  coast  will  remember  the  flocks  in 
which  it  will  settle  on  some  ground  in  process  of 
being  turned  up ;  some  of  the  birds  scattered  like 
flakes  of  foam  all  over  the  field ,  and  some  following 
tho  plough,  all  too  intent  on  their  prey  in  the  newly- 
made  furrows  to  care  much  for  lookers-on.  Tho 
birds  can  be  made  to  eat  vegetable  food,  but  their 
great  preference  for  the  slugs  and  other  garden  foes 
to  the  plants  which  these  prey  on  is  a  double 
security  to  the  kitchen  garden  crops,  and  in  this 
capacity  a  sea-gull  who  has  been  tamed  by  kindness 
sometimes  is  a  very  useful  addition.  As  pets  they 
seom  capable  of  a  good  deal  of  attachment,  either  to 
their  protectors  or  what  they  associate  with  them 
and,  in  the  case  of  a  bird  whose  last  illness  I  had 
been  begged  to  prescribe  for,  amongst  some  enter- 
taining notes  of  his  habits,  1  Gulliver'  is  mentioned 
as  trotting  punctually  at  breakfast  and  dinner  time 
to  the  lawn  before  the  dining-room  window  and 
knowing  his  name.  Bread  with  milk,  scraps  of 
meat,  slugs,  worms,  and  an  additional  mouse  were 
his  fare,  with  an  addition  of  bacon — which  possibly 
may  have  had  something  to  do  with  his  final  illness. 
The  disposition  of  tho  gull  to  drive  off  other  birds  as 
intruders  would  bo  another  recommendation,  and  in 
itself  it  is  a  handsome  addition  to  the  garden, 
welcome  picturesquely,  and  a  Bafo  pet  where  there 
are  children.  In  the  instance  named  the  bird  had 
been  picked  up  maimed,  and  tamed  by  the  kindness 
of  its  owners,  but  young  specimens  could  be  pro- 
cured from  their  rock  or  marsh  breeding  places,  and 
tamed  with  certainty  ;  or  if  some  eggs  were  put 
under  a  duck  it  mig  ht  save  all  difficulty.  A  hen 
cannot  be  trusted,  and  in  the  only  instance  in  which 
I  have  myself  tried  one  with  sea-fowls'  egg?,  she 
selected  them  from  her  owu  and  broke  them  all." 
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SCIENTIFIC  SOCIETIES. 


ROYAL  ASTRONOMICAL  SOCIETY. 

THE  Jane  meeting  of  this  society  was  held  at 
Burlington  House  on  Friday,  the  9th,  Wm. 
Hoggins.  Est].,  D.C.L.,  President,  in  the  ohair. 

The  following  candidates  were  elected  fellows  of 
the  society  : — Andrew  Ainslie  Common,  Esq.,  of 
37,  Eaton-rise,  Ealing;  James  Love,  Esq.,  8, 
Talbot  Lodge,  Bickerton-road,  Upper  Hollo  way. 

Seventy-six  presents  were  announced,  amongst 
them  a  box  of  letters  which  had  been  received  from 
the  nephew  of  the  late  Mr.  Sheepshanks,  who  was 
for  many  years  secretary  of  the  society,  and  a 
diligent  correspondent  of  many  distinguished 
European  astronomers. 

Dr.  Mann  was  called  upon  to  give  a  verbal  ac- 
count of  a  comparison  which  he  had  instituted 
between  the  performance  of  a  3Jin.  achromatic,  by 
Boss,  and  a  6$in.  silver-on-glass  reflector,  by  With. 
It  appeared  that  the  comparison  hod  only  been 
made  as  to  the  definition  of  objects  upon  the  moon. 
Dr.  Mann  was  of  opinion  that  he  could  see  nothing 
with  the  6\in.  reflector  that  he  could  not  also  see 
with  the  refractor,  and  that  the  shadows  of  objects  as 
seen  with  the  refractor  were  distinctly  blocker  than 
those  seen  with  the  reflector,  which  he  described 
as  being  all  of  a  neutral  tint. 

Mr.  Wentworth  Erok  said  that  be  had  bod  an 
opportunity  of  comparing  two  telescopes  of  more 
nearly  the  same  aperture — namely,  a  Din.  reflector 
and  a  7|in.  refraotor.  He  could  corroborate  Dr. 
Mann's  statement  as  to  the  greater  darkness  of  the 
field  in  the  case  of  the  refraotor  than  in  the  cane 
of  the  reflector.  The  reflector,  however,  gave 
smaller  and  sharper  discs  for  stars,  and  con- 
sequently was  better  suited  for  separating  minute 
double  stars. 

The  Astronomer  Royal  said  that  he  had  the  good 
fortune  some  years  ago  to  test  one  of  Cauohoix's 
great  reflecting  telescopes  at  the  Paris  Observatory. 
It  was  necessary,  in  order  to  make  it  perform  well, 
to  blow  np  a  bag  of  air  in  the  cell  behind  the  reflector, 
but  when  the  air  was  blown  in  so  as  to  give  a  proper 
tension  to  the  speculum,  the  definition  was  better 
than  that  of  any  other  instrument  he  had  ever  seen. 
There  was  no  doubt  that  in  the  reflector  there  was 
only  the  geometrical  condition  of  one  surface  to  con- 
sider, while  in  the  refractor  there  were  four  surfaces 
and  also  the  irrationality  of  the  dispersion  of  the 
two  glasses,  which  could  never  be  made  properly  to 
balance  one  another. 

Mr.  lassell  said  that  he  had  only  had  short  ex- 
perience in  testing  the  performance  of  silver-on-glass 
mirrors,  but  with  those  he  had  seen  there  was  cer- 
tainly want  of  blackness  about  the  shadows,  such  as 
had  been  described  by  Dr.  Mann.  With  metal 
specula,  however,  the  shadows  were  as  black,  indeed 
blacker,  than  with  any  achromatic. 

Professor  Pritchard  Baid — We  have  at  Oxford 
two  instruments  of  nearly  equal  aperture,  the  one 
a  reflector,  and  the  other  a  refractor— the  reflector 
13iin.  and  the  refractor  12in.  Our  experience 
entirely  coincides  with  what  Mr.  Lassell  has  said  as 
regards  the  blackness  of  the  shadows,  but  the  doubt 
I  have  as  to  the  superiority  of  the  reflector  to  the 
refractor  is  this,  that  you  can  rarely  use  the  reflector. 
Whatever  the  cause  may  be,  the  currents  of  air  or 
the  alterations  of  heat,  it  rarely  comes  up  to  its 
best  performance,  and  we  have  always  to  revert 
back  to  the  refractor  as  the  practical  instrument. 
It  is  not  very  long  ago  since  I  was  with  Mr.  With 
at  Hereford,  who  I  presume  has  produced  as  fine 
mirrors  as  any  that  have  ever  been  produced.  Mr. 
With,  with  all  his  experience,  has  continually  to  go 
to  the  mouth  of  the  tube  and  blow  with  a  fan  in 
order  to  do  something  or  get  rid  of  something  that 
affects  the  definition,  aud  as  soon  as  he  has  blown 
with  his  fan  the  definition  becomes  marvellous  again  ; 
but  it  only  lasts  for  a  minute  or  two,  and  then  the 
blowing  has  to  commence  again. 

Mr.  Lassell  said— With  respect  to  the  uncertainty 
of  specula,  I  believe  it  has  chiefly  to  do  with 
flexure.  A  speculum,  whether  small  or  large,  re- 
requires  to  be  supported  in  all  directions,  so  as 
to  enable  it  to  be  turned  rapidly  from  one  posi. 
turn  to  another.  I  know  it  is  the  case  with  my 
2ft.  speculum.  If  I  turn  it,  it  may  be  five  minutes 
before  the  speculum  will  come  up  to  its  proper 
SflPPeMeBCO. 

The  Earl  of  Bosse  saidV-It  appears  to  me  that 
what  has  been  noticed  by  Dr.  Mann  admits  of  easy 
explanation.  If  there  is  the  least  degree  of  tarnish 
on  the  mirror  there  will  be  a  diffused  light  over  the 
whole  image.  In  the  case  of  the  reflector,  tarnish 
or  want  of  polish  casts  back  the  light  in  all  direc- 
tions into  the  eyepiece,  while,  in  the  case  of  the 
refractor,  tarnish  will  only  throw  the  light  hack 
towards  the  sky— in  fact,  to  use  a  coarse  illustra- 
tion, if  you  were  to  stick  a  number  of  pieces  of 
white  paper  on  the  outside  of  an  object-glass,  you 
would  only  diminish  the  light ;  but,  if  yon  were  to 
■tick  the  same  pieces  of  white  paper  upon  the 
surface  of  the  reflector,  you  would  get  a  diffused 
light  all  over  your  field.  Silver-on-glass  reflectors 
rapidly  get  slightly  tarnished,  and  it  is  not  noticed 


because  the  definition  of  the  instrument  is  not 
affected  thereby. 

Dr.  Mann  said  that  the  reflector  he  hod  used  hod 
just  been  re-silvered,  and  was  perfectly  brilliant. 
He  was  perfectly  sure  that  the  diffusion  of  light 
could  not  have  been  owing  to  tarnish— it  might 
have  been  due  to  some  molecular  condition  of  the 
silver. 

Mr.  Dunkin  read  a  paper  by  Prof.  Simon  New- 
comb,  "On  a  Hitherto  Unnoticed  Apparent 
Inequality  in  the  Longitude  of  the  Moon."_  The 
inequality  was,  it  appeared,  brought  to  light  in  the 
course  of  an  investigation  which  has  recently  been 
mode  by  Prof.  Newcorab  of  the  corrections  to  be 
applied  to  "  Hansen's  Tables,"^  in  order  that  they 
may  be  used  for  the  determination  of  longitudes  for 
the  Transit  of  Venus  stations.  Prof.  Newcomb  had 
set  himself  to  compare  the  places  derived  from 
"  Hansen's  Tables  "  with  the  series  of  lunar  obser- 
vations made  at  Greenwich  and  Washington,  be- 
tween the  years  1862  and  1874,  and  the  residual 
errors  of  the  moon's  place  were  then  corrected  for 
the  theoretical  terms  in  which  the  tables  seem  to 
need  emendation.  When  the  several  emendations 
and  the  errors  of  the  moon's  semi-diameter  had 
been  applied.  Prof.  Newcorab  was  surprised  to  find 
that  the  residual  errors  showed  a  systematic  out- 
standing inequality  which  could  not  be  got  rid  of 
by  any  new  assumption  as  to  the  value  of  the 
corrections  of  the  lunar  elements.  There  could  be 
no  serious  doubt  about  the  inequality,  because  both 
Greenwich  and  Washington  observations  agree  in 
showing  it.  A  close  investigation  also  showed  that 
the  errors  were  periodic,  and  depended  on  the 
moon's  longitude,  being  positive  when  the  longitude 
was  between  1803  and  860°,  and  negative  in  the 
other  semi-circumference.  In  order  to  make  the 
investigation  more  complete  Prof.  Simon  New- 
comb  determined  the  corresponding  corrections  for 
the  years  between  1847  and  1858,  for  which  the 
residual  errors  of  "Hansen's  Tables"  are  given 
in  the  Greenwich  Observations  for  1859.  A  table 
of  the  resulting  corrections  is  given  in  the  paper. 
The  period  of  the  chief  term  of  the  new  inequality 
is  16}  years,  with  a  probable  'error  of  half  a  year. 
The  corresponding  period  of  the  inequality  in 
longitude  is  27  4304  days  ±  O  OOiOd. ;  and  there  is  a 
large  preponderance  of  probabilities  against  the 
real  period  being  less  than  27-42  days  or  more  than 
27'44  days.  No  known  term  in  the  moon's  longi- 
tude falls  within  these  limits.  The  moon's  sidereal 
period  is  2732  days,  and  the  anomalistic  period  is 
27*55  days— so  that  the  new  term  falls  half-way 
between  the  two.  The  non-accordance  of  this  period 
with  any  term  heretofore  sought  for  is  the  probable 
reason  why  this  term  has  not  before  been  noticed. 
A  term,  if  unknown,  would  not  be  remarked  unless 
its  magnitude  was  such  as  visibly  to  affect  the  indi- 
vidual comparisons  of  theory  with  observation  j  and 
"  Hansen's  Tablee,"  as  corrected,  are  the  first  ones 
of  which  the  residual  errors  are  so  small  that  a  term 
of  1*5"  would  be  remarked  in  the  comparison  with 
observations. 

Professor  Adams  was  called  upon  by  the  Presi- 
dent. He  said — I  must  apologise  for  saying  any- 
thing qn  such  a  Bubject  on  the  spur  of  the  moment. 
I  am  certainly  at  a  loss  to  imagine  what  the  cause 
of  this  inequality  can  be.  I  am  rather  inolined,  at 
the  first  blush,  to  suppose  it  may  have  something 
to  do  with  the  effect  of  the  figure  of  the  earth  on 
the  motion  of  the  moon ;  bat  this  is  merely  an  idea 
thrown  out  on  the  spur  of  the  moment.  It  will 
require  a  very  accurate  examination  of  the  theory  to 
say  what  the  inequality  is  dae  to. 

The  Astronomer  Royal —  I  can  certainly  think  of 
nothing  which  can  be  held  exactly  to  explain  this 
inequality;  but  I  do  not  by  any  means  wish  to 
depreciate  the  production  of  a  reduced  series  of 
observations  like  this.  It  has  been  by  comparisons 
of  observations  with  theory  that  every  step  in  the 
mathematical  theory  of  the  moon  and  planets  has 
been  made.  It  was  by  observation  in  the  first  place 
that  the  eccentricity  of  the  moon's  orbit  wae  deter- 
mined. It  was  by  observation  that  the  great 
inequality  in  the  motion  of  Jupiter  and  Saturn  was 
determined  before  it  was  accounted  for  theoretically, 
and  so  it  has  been  that  every  step  in  the  lunar  theory 
has  been  made.  When  I  look  anon  these  things  I 
am  inclined  to  think  that,  after  all,  theory  is  a  very 
poor  matter  indeed.  This  paper  of  Professor  Simon 
Newcomb's  is  one  of  those  things  which  is  likely  to 
spur  on  as  theorists  to  attempt  to  account  for  the 
observed  fact ;  bnt  at  present  I  certainly  do  not  see 
in  what  direction  of  the  theory  the  fact  points. 

Lord  Lindsay  exhibited  an  adaptation  to  the 
ordinary  altazimuth  instrument,  designed  to  give 
a  rough  equatorial  motion.  To  the  base  of  the 
altazimuth  pillar  is  fixed  an  iron  bar,  through  a 
hole  in  which  a  string  or  wire  is  attached  to  the 
object-glass  end  of  the  telescope  :  the  only  adjust- 
ments that  are  necessary  ore  that  the  horizontal 
bar  shall  lie  approximately  north  and  soath,  and 
that  the  distance  from  the  base  of  the  altazimuth 
pillar  to  the  hole  in  the  bar — through  which  the 
string  passes — shall  be  equal  to  the  height  of  the 
pillar  into  the  co-tangent  of  the  latitude  of  the 
place  of  observation.  Lord  Lindsay  said  that  the 
contrivance  was  bo  simple  that  he  could  hardly 


conceive  that  it  could  be  new,  bnt  as  he  had  not 
heard  of  ary thing  of  the  kind  before  be  thought 
it  right  to  bring  it  before  the  meeting.  (Applause.) 

Mr.  Plummer  read  a  paper  on  photometric  ex- 
periments upon  the  light  of  Venus,  by  comparing 
the  shadow  of  a  wire  cast  by  the  light  of  tie 
planet  with  a  shadow  of  a  similar  wire  cast  by  s 
candle  at  a  known  distance,  and  again  by  oompv- 
ing  the  light  of  the  candle  with  the  light  from 
the  full  moon  he  came  to  the  conclusion  that  the 
light  of  Venus  at  its  greatest  brilliancy  was  equal  to 

799-5  °'  tbe  mean  brightness  of  the  full  moon ;  bj 
a  similar  method  he  found  that  the  li^ht  of  Jnpte 
at  mean  opposition  was  equal  to  6  ^  of  the  light 

of  the  mean  fall  moon. 

Captain  Noble  read  a  note  on  the  aflegsd 
specular  reflection  from  the  body  of  Venus.  After 
a  careful  examination  of  the  planet  with  rariou 
powers  and  apertures  he  was  unable  to  detect 
any  traces  of  the  specular  illumination  describe 
by  Mr.  Brett,  and  on  extinguishing  the  light 
of  the  planet  by  means  of  a  wedge  of  dirk 
glass,  he  found  that  the  first  portion  of  the 
planet  to  disappear  was  the  area  near  to  the 
terminator.  The  points  of  the  cusps  then  appeared 
to  become  blunted,  and  finally  the  whole  of  the  rat 
of  the  illuminated  disc  of  the  planet  appeared  to  be 
extinguished  at  the  same  instant.  There  was  cer- 
tainly no  patch  of  brighter  light  within  the  limb,  v 
described  by  Mr.  Brett. 

Mr.  Brett  read  a  short  paper  on  the  proper  motion 
of  some  bright  spots  whioh  he  had  observed  upon 
Jupiter.  From  eye  estimations  of  the  positions  of  the 
spots  mode  upon  four  occasions,  he  thou  ght  that  he 
had  detected  a  proper  motion  of  the  spots  upon  the 
surface  of  Jupiter  equal  to  165  miles  per  hoar.  The 
meeting  adjourned  at  ten  o'clock. 


A 


AERONAUTICAL  SOCIETY- 

MEETING  of  the  Aeronautical  Society  of 
Great  Britain  was  held  on  June  7  at  the 
Society  of  Arts,  Mr.  C.  Brooks  in  the  chair.  Mr. 
Brown  read  a  paper  on  "  The  Advantages  of  Em- 
ploying Power  in  the  Intermittent  Manner,  with 
special  reference  to  the  flight  of  birds,"  and  exhi- 
bited models  of  portions  of  an  apparatus  for  aerial 
propulsion  (see  p.  351).  The  Hon.  Sec.  (Mr.  F.  W. 
Brearey)  next  read  a  paper  by  Mr.  James  Armoar, 
"  On  Air  Compression  under  Wing  Planes,"  which 
dealt  learnedly  with  motions  of  displacement  and 
compression,  cushions  of  resistance,  angles  of  incli- 
nation, velocity  of  rotation,  and  other  technicalities 
of  aerial  science ;  the  author's  remarks  being  illai- 
t rated  by  diagrams  of  numerous  oiroles  and  enrrsi. 
On  the  conclusion  of  the  reading  of  the  paper  » 
member  offered  some  explanatory  observationj, 
showing  that  one  of  the  diagrams  represented  t 
wheel  with  floats,  like  the  floats  of  a  paddle-wheel 
The  secretary  then  exhibited  a  miniature  flying 
machine,  which  appeared  to  consist  of  two  pairs  of 
wings  attached  to  an  arrow,  with  a  rudder-like  tafl, 
and  which  was  wound  up  by  twisting  the  tail  round 
a  certain  number  of  times.  When  released,  how- 
ever, the  machine  would  not  fly,  and  a  moom 
attempt  also  proved  a  failure.  The  secretary  attri- 
buted these  ill  results  to  some  trifling  derangement 
of  the  apparatus,  and  the  next  business  was  ties 


mechanical  flying  machines,  which  bethought  wonM 
ultimately   solve  the  problem  of  safe  trsjellin? 
through  the  air.    He  had  elaborated  an  idea  for  W 
construction  of  a  flying  machine,  to  weigh  M20I"j 
tobewdrked  by  a  steam  engine  weighing  600ib.,  aw 
to  travel  200  miles  an  hour  "  as  safely  as  a  railway 
train."    Mr.  Moy  exhibited  a  ooopk  ? 
ingenious  models  of  air  fans,  moved  by  clookwort. 
and  also  a  pair  of  small  balloons,  lent  by  Mr.  un- 
well, who  was  present.   Mr.  Moy  announced  H» 
he  was  making  a  30-horse  power  steam-engine, ,wi 
which  he  intended  to  take  two  aeronauts  npTW* 
cally,  and  when  he  had  got  them  up  yer^f^VZ 
would  soon  arrange  the  horizontal  movement,  wm 
was  muoh  easier.    He  thought  the  best 
success  was  to  start  with  the  steam  engine,  oeaw" 
he  had  proved  at  the  Crystal  Palaoe  that  ia«* 
weight  oould  be  lifted  with  a  3  horse  pW*  "J 
had  not  much  faith  in  experiments  with BPrmg,"~ 
clockwork,  which  generally  stopped  just  asjtw  " 
getting  the  thing  right.    Mr.  Brown  Baid 
should  like  to  see  his  scheme  tried  on  a  large  sw* 
As  to  the  difficulty  of  balancing,  Mr-  Brown  beuev* 
he  had  overcome  that. 


Dr. 


Bolton  states,  in  his  last  report  OT"^' 
politan  water  supply,  that  the  rate  of 
the  metropolitan  water  supply  should  n0}j~lHki< 
gallons  per  square  foot  of  filter-bed  P^f.l^T^.focr 
will  give  540  gallons  per  square  yard  each  tw~S.*«d 
hours,  and  at  this  rate,  with  properly-conMr™, 
filter-beds,  filtration  should  be  effectuab.^*^ 
filtration  is  greats  facilitated  by  prarw«  " 
oidenoe  for  several  days. 
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SCIENTIFIC  NEWS. 


MB.  J.  PASSMORE  EDWARDS,  the  pro- 
prietor of  the  English  Mechanic  and 
other  journals,  has  purchased  from  Mr.  Albert 
Grant  The  Echo  newspaper.  The  English 
Mechanic  circulates  more  than  all  the  other 
scientific  journals  put  together,  and  The  Eclw 
circulates  more  than  all  the  London  evening 
papers  put  together.  The  Echo,  in  fact,  enjoys 
the  largest  evening  circulation  in  the  world. 

Upwards  of  11. (XX)  persons  visited  the  Loan 
Collection  of   Scientific  Apparatus  on  Whit- 
Monday  ;  but  since  the  close  of  the  con- 
ferences the  numbers  of  visitors  have  declined, 
and  the  figures  are  not  published.    A  scries 
of  lectures  for  the  free  days  has  been  arranged, 
but  so  much  uncertainty  seems  to  prevail  that 
it  is  impossible  to  obtain  timely  information 
as  to  the  lecturer  and  his  subject  for  any 
given  day.    A  new  edition  of  the  catalogue 
is  to  be  ready  by  the  end  of  this  week  :  it  is 
half  as  large  again  as  the  first  edition,  and  has  a 
number  of  historical  and  explanatory  notes 
added,  besides  a  considerable  addition  to  the 
entries.   While  one  of  our  contempories  in- 
forms us  there  can  no  longer  be  any  doubt 
of  the  success  of  the  exhibition,  another,  the 
Photographic  News,  thus  speaks   of   what  it 
calls  the  "  Grand  Exhibition  at  South  Kensing- 
ton :" — "The  International  Loan  Exhibition  of 
Scientific  Apparatus  at  South  Kensington  does 
not  seem  to  have  caused  much  enthusiasm 
beyond  that  exhibited  by  a  few  writers  on  the 
occasion  of  the  Queen's  visit.    Although  there 
is  no  charge   made  for  admission  on  three 
days  of  the  week,  aud  the  fee  is  but  sixpence 
at  other  times,  there  is  no  evidence  of  any 
great  rush  of  visitors  to  view  the  microscopes 
under  glass  shades,  the  long  brass  telescopes, 
the  elaborate  astronomical  apparatus,  and  the 
thousand-and-one  more  or  less  unintelligible 
inatruineutB.    Though  the  show  has  scarcely 
been  open  for  a  month,  and  conferences  are 
held  almost  every  day  to  endeavour  to  bring 
visitors  together,  the  number  of  these  has 
amounted  to  but  seven  hundred,  eight  hundred, 
and  nine  hundred  per  diem.    Considering  all 
the  fuss  that  has  been  made  over  the  affair, 
the  international  arrangements  that  were  pro- 
jected,  the  scientific   embassies   that  were 
organised,  and  the  tremendous  expense  in- 
curred, the  result  can  scarcely  be  regarded  as 
the  triumphant  success  which  some  of  the 
officials  connected  with  the  collection  would 
have  us  believe  it  is."    Great  thanks  ore  un- 
doubtedly due  to  those  who  have  delivered 
lectures  or  read  papers  at  the  conferences,  and 
greater  thanks  still  to  those  who  have  under- 
taken the  not  altoget  her  pleasant  but  thank- 
less office  of  "  denioutttrator." 

A  paper  by  Dr.  Bastian  was  down  on  the 
hat  to  be  read  at  the  last  meeting  of  the  Royal 
Society  this  session,  which  took  place  yester- 
day. It  is  said  to  be  of  exceptional  interest, 
and  to  contain  a  record  of  fresh  experiments 
made  under  novel  conditions,  the  results  being 
opposed  to  those  obtained  by  Professor 
Tyndall.  The  paper  is  entitled  "  Researches 
Illustrative  of  the  Physico-Chemical  Theory 
of  Fermentation;  and  on  the  Conditions 
favouring  Archebioeis  in  previously  Boiled 
Fluids." 

No  sooner  had  the  Challenger  returned,  and 
the  practical  success  of  her  voyage  become 
fully  known,  than  the  Norwegian  Government 
determined  to  fit  out  a  deep-sea  exploring  ex- 
pedition to  make  a  careful  examination  of  the 
region  in  the  neighbourhood  of  Shetland,  the 
Faroe  Islands,  Iceland,  East  Greenland,  Jan 
May  en,  and  Spitzbergen. 

At  the  meeting  of  the  Royal  Institution  on 
Wednesday,  last  week,  Professor  Tyndall  de- 
livered his  lecture  on  the  "  Parallel  Roads  of 
Glen  Roy."  These  now  celebrated  "  roads  " 
are'ebolves  or  terraces  worked  into  the  yielding 
drift  of  the  hill  sides  of  Glen  Rvy,  Glen  Gloy, 
and  Glen  Spean,  in  the  neighbourhood  of  Ben 
Nevis.  Professor  Tyndall  regards  it  as  incon- 
trovertible that  during  the  glacial  epoch  the 
mouths  of  the  glens  were  stopped  by  masses 
of  ice,  which  had  gradually  given  way,  causing 
differences  in  the  depths  of  the  inclosed  lakes  ; 
hence  these  wonderful  "  roads."    His  explana- 
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tion  of  the  action  was  illustrated  by  means  of 
a  working  model. 

The  North-west  African  Expedition,  under 
the  direction  of  Mr.  Mackenzie,  left  on  Satur- 
day last  to  explore  that  part  of  Africa  and 
ascertain  the  feasibility  of  flooding  a  portion 
of  the  Sahara,  Ac. 

On  Friday  and  Saturday  last  experiments 
with  M.  Boiaseaus  machine  for  cleaning  ships' 
bottoms  were  tried  at  the  South-west  India 
Docks.  Briefly  described,  the  machine  consists 
of  several  rows  of  brushes  mounted  on  a  frame 
which  by  means  of  cog-wheels  and  connecting 
rods  is  moved  over  the  hull  of  the  vessel  from 
a  raft  alongside.  A  submarine  "telescope" 
is  so  fitted  with  mirrors  that  the  bottom  of  the 
ship  can  bo  inspected.  Both  the  telescope  and 
the  brushing  machinery  pack  into  a  small  com- 
pass, and  will  be  found  of  considerable  use  to 
vessels  in  foreign  ports,  and  also  at  home,  as 
the  cost  of  the  operation  is  as  nothing  com- 
pared with  that  of  going  into  dry  dock.  The 
telescope  is  more  effective  when  usod  with  one 
of  the  patent  submarine  lamps.  A  number  of 
owners  and  masters  of  sbips  witnessed  tho 
practical  experiments,  which  consisted,  e.g.,  in 
cleaning  the  St.  Osyth,  s.s.,  and  expressed 
themselves  well  satisfied  with  the  result.  It 
is  probable  that  the  Admiralty  will  order  a 
series  of  trials  on  vessels  returning  from  diffe- 
rent parts. 

Although  the  experimental  shaft  of  the 
Channel  Tunnel  is  being  pushed  vigorously 
forward,  and  although  there  is  little  doubt  that 
the  engineers  would  successfully  overcome  all 
diliicultie3  likely  to  be  met  with,  there  is  a 
grow  ing  feeling  that  even  if  the  tunnel  could 
be  shown  to  be  a  paying  speculation  it  would  not 
be  advisable  to  undertake  it.  At  prosent, 
without  entering  into  the  political  aspect  of 
tho  question,  there  is  great  reason  to  doubt 
whether  a  tithe  of  the  required  capital  would 
be  subscribed  in  this  country. 

The  Centennial  Exhibition  at  Philadelphia 
is  "  not  a  success."  Besides  that  fact  there 
are  other  desagremens.  The  Austrian  art 
section  has  been  temporarily  closed  because 
two  of  the  pictures  have  been  ruined  by  visi- 
tors carrying  canes.  Knives  have  also  been 
used  to  ascertain  whether  the  sculptures  were 
of  marble  or  of  plaster.  Unpleasant  reports 
are  in  circulation  respecting  some  of  the  British 
Commissioners— hinting  at  lavish  expendi- 
ture on  quarters  and  on  cablegrams  to  "  keep 
their  names  before  the  public,"  and  with  con- 
tributing articles  to  the  English  papers,  con- 
trary to  the  rules  of  the  Civil  Service,  and 
certainly  in  bad  taste  for  quasi-judgea. 

In  the  department  of  Var,  in  the  South  of 
France,  M.  Cortambert  planted  three  years  ago 
2,000  seedlings,  a  few  inches  in  height,  of  the 
Eucalyptus  globulus.  The  trees  have  now 
attained  an  average  height  of  30ft.,  with  a 
girth  of  about  llin.  at  throe  feet  from  the 
ground.  It  has  of  course  been  found  neces- 
sary to  thin  the  plantation,  as  the  whole  2,000 
were  planted  in  a  space  of  one  hectare.  The 
wood  of  the  Eucalyptus  is  extensively  used  in 
Algeria  for  carriage-building,  and  plantations 
are  becoming  numerous  in  the  South  of  France. 

M.  Yvon  Villarccau  has  shown  that  in  the 
ideal  case  where  each  gaseous  molecule  con- 
sists of  only  one  atom,  the  relation  between 
the  two  specific  heats  of  perfect  gases,  whose 
molecules  are  monoatomic,  would  be  indepen- 
dent of  the  nature  of  the  gas,  and  equal  to 
1*606*.  A  confirmation  of  this  point  has  lately 
been  received  from  experiments  instituted  by 
MM.  Kundtand  Warburg,  in  which  the  number 
obtained  for  mercury  vapour  was  167.  He 
suggests  the  possible  existence  of  other  mono, 
atomic  gases. 

The  exhibition  of  railway  appliances  at  the 
rystal  Palace  was  brought  to  a  close  hist 
week.  Amongst  the  novelties  worthy  of  notice 
were  Barrow's  apparatus  for  fog  signalling, 
and  Dr.  W byte's  system  of  electric  signals, 
which  has  been  in  use  on  the  Highland  Rail- 
way for  some  time.  The  former  enables  a 
signal-man  to  place  fog-signals  on  the  line- 
without  leaving  his  box,  and  the  latter  is  in 
its  main  features  similar  to  the  plan  proposed 
by  Sir  D.  Salomons,  which  we  described  a  few 
months  ago. 


As  the  result  of  experiments  instituted  on 
large  quantities  of  capsicums  (C.  fastigiatum) 
by  Mr.  J.  C.  Thresh,  of  Buxton,  it  appears 
that  although  these  fruits  do  contain  an  alka- 
loid, as  stated  by  several  chemists,  yet  this 
alkaloid  is  not  the  active  principle  to  which 
the  capsicum  owes  its  pungency  and  virtues. 
The  alkaloid  resembles  in  general  appearance, 
conium,  and  forms  definite  crystals  of  a  cubic 
and  tetrahedric  shape  with  hydrochloric  acid, 
or  of  a  prismatic  form  with  sulphuric  acid. 
The  pungency  of  the  fruit  resides  in  a  red 
fatty  Bubstance,  whioh  along  with  the  alkaloid, 
can  be  dissolved  out  of  the  pericarp  by  perco- 
lation with  benzole.  To  separate  the  fatty 
matter  from  the  alkaloid  one  need  only 
saponify  the  fat  with  excess  of  alkali,  and 
shake  up  the  solution  with  ether,  which,  on  re- 
moval and  subsequent  evaporation,  will  leave 
the  alkaloid  as  a  brown  oily  residue,  smelling 
somewhat  like  conium,  with  a  mawkish  and 
very  persistent,  but  not  at  all  acrid  taste. 

In  a  paper  read  at  the  Madrid  Academy  of 
Medicine,  Dr.  St.  Martin,  having  examined  into 
the  condition  of  551  infants  resulting  from  149 
consanguineous  marriages,  comes  to  the  con- 
clusion that  the  belief  which  prevails  of  the 
danger  of  such  marriages  rests  upon  a  very 
slender  foundation.  In  support  of  this  opinion 
the  "  Independencia  Medica"  states  that  at 
the  Deaf  and  Dumb  School  at  Barcelona  there 
have  been  admitted  253  children  during  31 
years,  and  of  these  only  15  were  the  issue  of 
consanguineous  parents. 

By  an  order  of  the  French  Ministry  of 
Marine  last  year  experiments  were  required  to 
be  made  on  a  variety  of  compasses,  including 
M.  Duchemin's  circular  compass,  on  board  the 
transport  ship  Ornc,  during  a  voyage  of  cir- 
cumnavigation. The  points  on  which  obeer- 
vations  were  desired  were  those  of  fixity  of 
the  line  of  poles,  sensibility,  and  mechanical 
stability.  In  all  three  (according  to  the 
published  report)  the  Duchemin  compass  has 
asserted  its  superiority.  One  night  in  August 
a  fire-ball  fell  quite  near  the  ship,  St.  Elmo's 
fire  was  seen,  and  there  were  various  other 
signs  of  a  highly  electric  state  of  the  atmo- 
sphere, but  next  day  the  compass  proved  to  be 
quite  unaffected,  nor  was  the  line  of  poles 
changed  during  disembarkation  of  large  pieces 
of  machinery  in  New  Caledonia,  nor  by  violent 
fsdls,  nor  by  heat,  nor  in  time  of  aurora,  Ac.  In 
rolling  of  the  ship,  the  Duchemin  card  followed 
the  rolls  with  extremely  little  retardation. 
When  violently  displaced  by  the  ship's  move- 
ments, it  soon  regained  its  mean  position 
again.  Bv  reason  of  its  great  magnetic 
power,  and  its  property  of  having  the  same 
moment  of  inertia  from  every  direction,  it  is 
less  affected  than  all  other  compasses  by  dis- 
turbing causes. 

Dr.  John  Imray  reports  most  favourably  on 
the  effects  of  the  simultaneous  use  of  opium 
and  chloral  hydrate  in  cases  of  tetanus,  both 
idiopathic,  and  traumatic.  In  the  tropics  this 
disease  exhibits  a  frequency  an  »a  virulence 
unknown  in  more  temperate  regions,  and  with 
the  boIo  exception  of  hydrophobia,  there  is 
perhaps  none  so  unsatisfactory  as  regards  treat- 
ment, or  so  painful  to  witness  (and  usually  so 
fatal)  as  tetanus.  Hence  the  doctor's  mode  of 
treatment  promises  to  be  of  great  value. 
Three  cases  were  treated  successfully  by  the 
new  method— namely,  keeping  the  patients 
almost  continually  under  the  combined  effects 
of  chloral  hydrate  and  opium  tincture  until  all 
tendency  to  the  recurrence  of  tetanic  spasms 
had  disappeared.  As  it  generally  happens 
that  all  power  of  digestion  is  lost  in  this 
disease,  it  becomes  necessary  to  administer 
both  the  medicine  and  food  by  means  of  an 
enema.  The  power  of  these  combined  drugs 
in  controlling  and  repressing  the  tetanic  spasms 
is  indeed  very  remarkable,  and  Dr.  Nicholls, 
who  had  the  patients  under  his  charge,  likens 
it  to  the  action  of  a  heavy  weight  on  a  spring, 
which  if  the  pressure  yielded  the  spring  began 
to  rise,  but  being  continually  maintained,  the 
morbid  nervous  phenomena  gradually  gave 
way,  and  the  disease  was  finally  vanquished. 
It  is  suggested  that  the  administration  of  these 
two  medicaments  by  enema  in  hydrophobic 
cases  might  probably  be  followed  by  favourable 
results. 
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LETTERS  TO  THE  EDITOR. 


[W  do  net  held  owr— >»**  rmpontlbU  for  tU  opinion*  0/ 
•ar  osrmpomUnti.  TJi*  Editor  rsspsctfuUV  r*ou**t*  that  ml 
mwmntnioaiwn*  •hould  U  drawn  up  a*  hritfiy  a*  poaibU.  J 

All  enmmMieaNoMahoMM  b*addr**»*d  to  the  Editor  of  th* 
Rmolibh  Mschjuuc,  81,  TovwtoeJc-ctv**,  Cormt-jardtn, 

r.c. 

JO  CtoovM  and  PmUJI«*  Order*  to  bo  mad*  poyooU  to 
J.  PAsavoas  Bdwabds. 

%•  Jn  ordor  to  faciUtaU  rcfrrtno*.  Oorr—pondtnt*,  warn 
tfoakktg  0/  «ny  iettor  previously  inoorted,  vnll  obUo*  by 
mentioning  the  number  of  the  Letter,  at  w<U  a*  th*  poo*  on 
which  it  appear*. 

"I  would  hare  everyone  write  what  he  know*,  and  a* 
anefa  a*  he  knows,  bat  no  more;  and  that  not  in  this 
only,  hot  in  all  other  subject*  1  For  snch  a  person  may 
hare  ■ome  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  or  such  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  doe*, 
and  yet.  to  keep  a  clutter  with  this  little  pittance  of  bis, 
will  undertake  to  write  the  whole  body  of  physioks  1  a  rice 
from  whence  great  inconrenieuoe*  derive  their  original." 


TH3B  LOAN  0O17L1SCTIO1T  OP  SCIEN- 
TIFIC IN8TBUMENT8-I8  THE  AT- 
MOSPHERE UNLIMITED  P  —  BOOKS 
ON  DOUBLE  STABS— VISIBILITY  OP 
SATURN'S  SATELLITES — 61  OYONI— 
ORBITS  OP  THE  PLANET8— PRETTY 
"FELLOWS"- SPOTS  ON  VENUS  — 
ALLOWANCE  FOR  REFRACTION  IN 
SETTING  AN  E QUATO REAL  —  DIS- 
TANCE OF  THE  NEBULA. 
[11058.]— I  have  at  last  had,  and  availed  myself 
•f ,  an  opportunity  of  visiting  the  Loan  Collection  of 
Scientific  Instruments  at  South  Kensington ;  and 
having,  moreover,  been  present  at  one  of  the  Con- 
ferences, am  now  in  a  position  to  judge  for  myself 
a*  to  how  far  the  Exhibition  is  calculated  to  fulfil 
its  only  legitimate  end,  that  of  instructing  the 
people.  The  Conference  I  may  dismiss  in  a  few 
words.  I  heard  three  or  four  papers  read  to  an 
audience  which  occupied  -  about  two-thirds  of  the 
available  sitting  space  in  the  room  devoted  to  the 
purpose.  The  form  of  proceeding  was  apparently 
modelled  on  that  of  the  Sections  of  the  British 
Association  ;  and  I  may  observe,  en  passant,  that 
everybody  whom  I  heard  read  or  speak  in  the  Con- 
ference was  a  more  or  less  conspicuous  member  of 
the  unhappily  decaying  "  Parliament  of  Science" 
referred  to.  The  papers  were  interesting  enough, 
but  discussion  there  was  practically  none ;  in  fact, 
there  was  no  time  allowed  for  it.  As  for  the  Exhi- 
bition itself,  I  was  sincerely  pleased  to  find  how 
many  people  there  were  in  it ;  out  was  much  struck 
with  the  truth  of  what  one  of  your  correspondents 
said  with  regard  to  the  comparative  uselessness— in 
an  educational  point  of  view — of  instruments  shut 
ap  in  glass  cases.  To  select  two  examples  only — 
the  apparatus  exhibited  by  Professor  Marey  for 
delineating  and  registering  the  various  movements 
of  animals,  and  that  of  Sir  Joseph  Whitworth  for 
measuring  minute  differences  of  length.  At  neither 
of  these  collections  was  there  any  attendant  sta- 
tioned, so  that  people  merely  gaped  at  instruments 
of  the  very  highest  interest,  and  passed  on.  Surely 
some  provision  might  be  made  for  showing  such 
things  as  these  (and  numerous  others  which  are 
practically  meaningless  as  now  seen)  in  action.  I 
am  glad  to  learn  from  the  announcements  in  the 
daily  papers  that  a  series  of  evening  lectures  has 
been  arranged  for  the  convenience  of  working  men ; 
but  I  would  still  venture  to  suggest  that  the  visitor 
by  daylight  would  benefit  much  more  immediately 
and  directly  if  each  case  of  apparatus  had  its 
curator,  or  other  official,  to  exhibit  its  contents  in 
action  to  any  one  who  might  desire  to  learn  some- 
thing of  their  use.  Of  course  when  I  say  "each 
ease  '  I  only  refer  to  those  containing  instruments 
in  which  some  scientific  principles  receive  novel 
development.  A  very  considerable  part  of  the 
Exhibition  does  not  differ  in  the  slightest  degree 
from  the  permanent  tradesmen's  advertising  collec- 
tion through  which  visitors  pass  to  reach  it,  save  in 
the  omission  of  the  words  "  Retail  price  £1  8s."  (or 
whatever  it  may  be)  from  the  short  descriptive  cards 
attached  to  the  apparatus.  By  the  bye,  I  was 
misled  by  the  Athenomm  as  to  the  price  of  the 
"Handbook,"  which  I  found  on  Bale  at  one  shilling, 
instead  of  three  shillings,  as  stated  on  p.  305. 

Since  writing  letter  10991  (p.  304)  I  have  endea- 
voured to  supply  the  deficiency  in  my  education  which 
my  previous  omission  to  peruse  ,rThe  Fuel  of  the 
Son''  involved,  by  procuring  and  reading  that  most 
ingenious  and  original  book.  But,  while  I  am  de- 
lighted with- the  boldness  and  freshness  of  Mr. 
Mattien  Williams's  theory  as  to  the  continual  evo- 
lution of  Solar  Heat,  it  is  with  a  feeling  akin  to 
regret  that  I  am  compelled  to  confess  that  I  am  by 
no  means  convinced  that  the  Sun,  in  his  transit 
through  space,  picks  up  again,  from  a  universal 
atmosphere,  the  energy  which  has  been  stored  from 
the  radiation  of  the  Stars  through  unnumbered 
ages.  Mr.  Williams's  theory  is  based  on  the 
(supposed)  existence  of  an  unlimited  atmosphere, 


and  as  to  this  I  must  still  confess  myself  at  issne  with 
him.  He  appears  to  conceive  that,  because  no 
bounding  surface  like  the  surface  of  a  liquid  has  ever 
been  detected  in  the  residual  gas  left  in  the  vacuum 
tubes  of  Geissler  and  Crookes,  our  atmosphere  itself 
can  possess  none.  Lest,  however,  I  should  do  bim 
an  injustice,  I  will  reproduce  his  argument  in  his 
own  words.  On  p.  15  of  "  The  Fuel  of  the  Sun"  he 
says,  "If  these  ultimate  atoms,  whose  gravitation 
is  capable  of  exceeding  their  mutual  repulsion,  have 
any  existence,  they  must  have  been  found  in  this 
condition  somewhere  between  the  point  of  rarefac- 
tion, when  Dr.  Wollaston  expected  to  find  them,  and 
the  vastly  greater  rarefaction  obtained  by  Dr. 
Andrews;  or,  if  not  here,  between  this  and  the 
actual  vacuum  of  Geissler.  At  pome  such  point  either 
Dr.  Andrews,  Mr.  Grove,  Mr.  Gassiot,  or  M. 
Geissler,  should  have  observed  a  sudden  termination 
of  gaseous  properties,  and  the  conversion  of  the 
remaining  air  into  a  liquid,  whose  particles,  if  raised 
by  the  application  of  an  external  agency  and  then 
disengaged,  would,  as  Dr.  Lardner  says,  drop  by 
their  gravity  to  the  liquid  surface.  _M.  Geissler 
would  thus  be  able  to  produce  tubes  in  which  the 
upper  portion  should  be  a  perfect  vacuum,  while  on 
the  lower  part  would  be  a  layer  or  layers  of  these 
atoms,  which,  on  turning  the  tubes  around,  would 
roll  about  (I  will  not  say  rattle)  like  the  liquid  in  a 
water-hammer."  Now  the  student  of  the  kinetic 
theory  of  gases  would,  I  imagine,  answer  Mr. 
Mattien  Williams  that  all  the  experiments  of  Messrs. 
Geissler  and  Crookes  have  been  made  at  such  tem- 
peratures as  ordinarily  obtain  in  a  laboratory,  or 
can  be  there  artificially  produced;  but  that,  at 
great  heights  above  the  surface  of  the  Earth,  the 
temperature  must  approximate  to  the  cold  of  space, 
at  which  the  molecules  of  gat  would  have  no  motion 
of  translation.  At  such  temperatures  as  those  at 
which  Mr.  Crookes'  experiments  have  been  perform- 
ed, the  Bides  and  bottom  of  the  vessel  containing  the 
gas  are  vibrating  with  such  energy  that  the  gaseous 
molecules  are  thrown  to  the  top  of  the  vessel ;  and, 
indeed,  would  be  thrown  a  great  deal  higher  before 
the  effect  of  the  Earth's  gravity  would  turn  them  in 
their  course  and  bring  them  down  again  like  an 
ordinary  projectile.  But  let  us  decrease  the  energy 
of  vibration  of  the  sides  of  the  containing  vessel ; 
that  is,  let  us  cool  the  vessel,  and  the  force  with 
which  the  gaseous  molecules  are  thrown  upwards 
becomes  less  and  less,  until  we  arrive  at  a  time  when 
they  will  not  reach  the  top  of  the  vessel,  and  the 
contained  gas  will  have  an  upper  bounding  surface. 
What  the  height  of  the  boundary  of  our  atmosphere 
is  I  will  not  even  pretend  to  guess.  The  height  at 
which  meteors  become  luminous  shows  that  it  must 
be  above  70  miles ;  and,  if  some  of  the  estimates  of 
the  Aurora  are  to  be  depended  on,  it  would  be  up- 
wards of  300  miles !  Now,  from  the  considerations 
presented  above,  the  decrease  of  temperature  must 
ultimately  bring  us  to  a  level  at  which  the  velocity 
of  translation  of  the  atmospheric  molecules  cannot 
compete  with  the  force  of  gravity,  and  here  must  be 
our  bounding  surface.  That  such  surface  is  by  no 
means  at  an  indefinite  height  from  the  Earth's 
surface  we  have,  I  think,  independent  evidence 
afforded  us  by  the  November  meteors ;  for,  had 
they  to  encounter  an  atmosphere  of  infinite  extent, 
the  minnte  dust  which  accompanies  them  would,  by 
its  impact  with  the  atmospheric  molecules,  long  ago 
have  had  their  orbits  changed  ;  and  we  should  find 
meteors  originally  of  one  stream  sorted  out  according 
to  their  size.  That  no  such  sorting  has  taken  place 
we  have  evidence  in  the  fact  that  the  telescopic 
meteors  of  the  November  stream  have  precisely  the 
same  radiant  point  as  the  larger  ones,  and  how  very 
minute  even  the  biggest  of  these  last  are  Mr. 
Williams  knows  as  well  as  I  do.  I  must  add  that  I 
am  rather  surprised  to  find  him  quoting  the  gradual 
change  in  the  orbit  of  Encke's  comet  as  a  proof  of 
the  existence  of  a  retarding  medium  in  space,  as  I 
fancied  that  that  pretty  little  hypothesis  had  been 
disposed  of  long  ago.  I  may,  perhaps,  here  remark 
that  the  dynamical  theory  of  the  molecular  constitu- 
tion of  gases — which  may  be  ranked  both  in  point  of 
importance  and  probability  with  the  wave  theory  of 
light — does  not  appear  as  yet  to  have  met  with  the 
general  attention  which  it  deserves.  The  following 
negative  proof  (which  demonstrates  that  no  statical 
theory,  whether  on  the  hypothesis  of  a  continuous 
substance  or  of  distinct  particles,  is  possible)  was 
given  by  Mr.  Johnstone  Stoney  in  his  celebrated 

§aper  "  On  the  Physical  Constitution  of  theSnn  and 
tars,"  printed  in  the  Proceedings  of  the  Royal 
Society  for  1868.  Though  in  itself  perfectly  con- 
clusive it  is  only  one  among  the  numberless  proofs 
which  have  been  drawn  by  Clausius,  Clerk-Maxwell, 
and  others  from  the  interpretation  which  the 
dynamical  theory  affords  of  the  observed  phenomena 
of  gases.  Mr.  Johnstone  Stoney  states  his  case 
thus :  "  A  gas  is  susceptible  of  enormons  dilation 
and  compression,  without  an  abrupt  change  in  the 
laws  upon  which  its  pressure  depends.  Hence,  if 
it  consists  of  particles  at  rest,  the  force  which  acts 
in  any  direction  on  any  ono  must  be  the  rosnllt 
of  forces  emanating  from  many  others,  no  one 
contributing  more  than  a  share  which  may  be 
regarded  as  infinitesimal.  Hence  it  is  easy  to 
see  that,  if  the  density  be  changed,  the  pressure 
will  vary  as  the  square  of   tbe   donsity ;  for 


the  force  in  any  direction  on  any  one  particle  wiB 
increase  as  the  number  of  the  particles  on  that,  or 
the  opposite,  side  (according  sis  the  elementary 
forces  are  attractive  or  repulsive)  near  enough  to 
act  on  it— i.e.,  will  increase  as  the  density  and  the 
number  of  particles  subjected  to  this  augmented 
force  which  are  found  within  each  element  of  volume 
will  also  have  increased  in  the  same  proportion. 
Hence  the  pressure  per  square  millimetre  across  any 
surface  within  the  gas  will  increase  as  the  square  of 
the  density,  and  as  this  is  a  law  which  does  not  exist 
in  gases  it  follows  that  no  gas  consists  of  distinct 
particles  at  rest.  The  same  proof  applies,  by  the 
principles  of  the  differential  calculus,  to  the  hypo- 
thesis of  a  continuous  and  homogeneous  substance." 

On  reading  reply  26009,  on  p.  312, 1  am  very  sorry 
that  I  cannot  endorse  Dr.  Blacklock's  reoommea- 
dation  of  Darby's  "  Astronomical  Observer ;"  which 
is  about  as  poor  a  compilation  as  can  well  be  imagined. 
I  certainly  think  that  Webb's  "  Celestial  Objects" 
would  be  immeasurably  cheaper  at  ten  shilling? 
than  Mr.  Darby's  book  would  be  at  eighteen  pence. 

"  C.  J.  B."  (query  26124,  p.  314)  may  certainly 
see  two,  and  (by  hiding  the  planet)  just  possibly 
four,  of  8aturn's  satellites  with  a  first-rate  3-incn 
achromatic;  but  it  will  require  extremely  acute 
vision  to  perceive  the  nearer  ones.  With  Saturn  in 
the  field  of  view,  anything  beyond  a  view  of  Than 
and  Japetus  is  out  of  the  question  with  his  aperture. 

With  reference  to  query  26147,  p.  314,  "  Albireo" 
of  course  knows  that  the  chief  stars  in  Cygnus  form 
a  large  cross,  of  which  >  forms  the  top,  $  the 
bottom,  y  the  middle,  and  1  and  i  the  extremities 
of  the  arms.  Starting,  now,  from  a  towards  the 
left,  he  will  come  to  a  4th  magnitude  star/,  and 
upon  the  line  through  *  and  »,  and  about  half  as  far 
from  ,  as » is  from  a,  he  will  find  61  Cygni,  the  star 
he  is  in  search  of.  Its  components  are  of  the  5± 
and  6  magnitudes  respectively.  I  am  writing  away 
from  all  books,  so  cannot  tell  whether  61  appears  in 
either  of  the  star  maps  in  your  Xth  volume,  but  I 
should  think  it  exceedingly  probable  that  it  does  so. 

I  have  answered  the  question  pnt  by  "  Blunder- 
buss "  (query  26190,  p.  315)  comparatively  reoantiv 
in  these  columns  ;  but,  for  the  reason  jost  stated, 
am  unable  to  give  any  reference  to  the  volume  and 
page.  Your  correspondent  may  hunt  through  your 
indices,  then,  for  himself,  and  meanwhile  cannot  do 
better  than  read  letter  10998,  on  p.  306. 

May  I  venture  to  say,  with  reference  to  the 
otherwise  just  remarks  with  which  Mr-  Proctor 
commences  letter  11028,  on  p.  329,  that  I  penned 
the  words  to  which  he  refers  not  for  men  of  science 
(who  know  only  too  well  how  successfully  Messrs. 
Holloway,  Morison,  and  Rowland  are  rivalled  by 
the  wire-pullers  in  the  matter  referred  to),  but  for 
the  outside  public  ;  who  are  a  little  apt  to  take  people 
at  their  own  estimation  of  themselves,  and  to  think 
that  a  man  who  advertises  himself  must,  ex  neces- 
sitate, be  a  person  of  great  intellectual  eminence. 

I  am  not  (like  "  B,"  letter  11047,  p.  333)  at  all 
puzzled  to  understand  how  Mr.  Dennett  "can 
hardly  turn  his  2 Jin.  on  Venus  without  seeing  the 

rfcs."  I  believe  that  I  explained  their  apparition 
roughly  in  letter  10921,  on  p.  250. 
A  very  little  reflection  may  suffice  to  show 
"  J.  P.  E."  (query  26205,  p.  340)  that  no  "rough 
rule,"  such  as  be  asks  for,  could  be  framed.  This, 
however,  is  really  of  no  consequence  for  ordinary 
purposes,  inasmuch  as  (save  with  stars  very  near  to 
the  horizon)  allowance  need  only  be  made  for  re- 
fraction in  declination.  The  most  simple  thing  that 
suggests  itself  to  me  is  that  my  querist  should 
calculate  the  meridian  altitude  of  stars  of  varying 
declinations,  from  his  co-latitude,  and  take  out  the 
refractions  in  altitude  corresponding  to  their 
heights  at  transit :  he  may  then  sfterwards  use  sncn 
refractions  in  setting  his  declination  circle.  If  his 
instrument  be  in  adjustment,  and  his  clock  error 
well  determined,  the  star  he  is  seeking  will  never  be 
very  far  from  the  middle  of  the  field. 

In  answer  to  query  26217,  p.  341,  I  need  only  say 
that  the  whole  of  the  astonishing  computation!© 
which  "  Cycloid"  refers,  is  based  upon  the  exploded 
doctrine  that  nebulas  are  aggregations  of  stars  at 
such  an  inconceivable  distance  beyond  the  limits  of 
our  system  that  our  telescopes  utterly  fail  to  resolve 
them  into  their  components.  It  all  rests  upon  tie 
"star-gauging''  system  of  Sir  William  HeMCW* 
which  was  carried  out  on  the  assumption  that,  we 
smaller  a  star  is,  ex  necessitate  the  farther  it  is  off. 
How  untenable  this  hypothesis  is  "Cycloid  has 
only  to  read  Mr.  Proctor's  books  to  be  instaaUv 
convinced. 

A  Fellow  of  the  Boyal  Astronomical  Society. 


8UN8POTS. 
[11059.]— I  was  much  surprised,  in  glancing  over 
your  "  Scientific  News  "on  p.  303,  No.  584,  to  •» 
that  with  M.  Janssen's  large  photographing 
scopes  at  his  house  at  Montmatre,  "  during 
cola  period,  from  the  beginning  of  May  up  to  toe 
10th,  the  sun  had  no  spots  at  all  "  (tbe  italics""", 
mine).    From  my  own  observations  at  Winches^^ 
find  the  cold  period  (by  this  I  mean  hoar-frost  every 
night)  extended  to  the  19tb.    On  May  7th  turn 
dark  spots  and  a  sprinkling  of  facuhe,  W* •* 
Utile  advanced  within  the  E  limb  of  the  son,  *«* 
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easily  visible  with  my  2 Jin.  Neitber  of  the  spots 
can  bo  called  large,  though  one  (the  preceding  one) 
bad  a  double  umbra ;  the  smallest  (the  following 
one)  spot  was  not  seen  after  the  8th  ;  on  the  10th 
the  largest  one  was  seen  triplo.  After  this  the  other 
spot  appeared  smaller,  and  on  the  12th  the  two 
spots,  being  a  little  s.p.  the  sun's  centre,  were  seen 
with  facalic  between  them.      Frank  Dennett. 


MEAN  DISTANCES  OF  THE  PLANETS. 

[110G0.1— I  think  there  can  be  very  little  doubt 
that  all  close  connections  between  the  mean  motions 
of  the  planets  are  the  necessary  result  of  their 
mutual  actions,  as  hare  been  to  some  extent  shown 
by  Laplace,  with  respect  to  the  three  inner  satel- 
lites of  Jupiter. 

The  only  important  relation  mentioned  by 
"  J.  B.  G.'  as  obtaining  among  the  satellites  of 
Jupiter  is  virtually  the  well-known  one  amongst 
the  mean  motions  of  the  three  inner  satellites — 
namely,  ni  —  3n3  +  2-nj  =  0.  The  symbols  will 
explain  themselves.  The  theory  of  Saturn'? 
satellites  has  not  been  worked  out  to  anything  like 
the  same  extent  as  that  of  the  satellites  of  Jupiter, 
bnt  I  think  it  probable  it  will  be  found  that  the 
mean  motions  of  the  four  inner  satellites  of  Saturn 
•re  connected  by  an  equation,  the  necessary  result 
of  their  mutual  action,  and  which  would  be  2v\  — 
3nj  —  2n3  +  3n«  =  0  (1).  This  is  more  compli- 
cated than  the  relation  which  exists  in  the  system  of 
Jupiter.  Perhaps  a  similar  relation  obtains  as 
regards  the  four  outer  satellites  which  would  be 
2ns  —  7n6  —  2n7  +  7nH  =  0  nearly.  (2).  But  the 
most  probable  supposition  is  that  there  is  one  grand 
relation  connecting  the  mean  motions  of  all  the 
Saturnian  satellites,  which  would  be  some  multiple 
of  equation  (1)  plus  some  multiple  of  equation  (2) 
=  Zero. 

Whenever  there  is  a  gronp  of  bodies  revolving 
about  a  primary,  it  may  be,  I  think,  considered  as 
certain  that  their  mutnul  actions  will  establish  one 
exact  equation  connecting  the  mean  motions  of  all, 
which  may  in  some  cases  split  up  into  one  or  more 
subordinate  relations.  The  ratios  which  "  J.  B.  G." 
has  indicated  between  the  mean  distances  of  the 
large  planets  are  very  likely  due  to  oue  grand  rela- 
tion connecting  the  mean  motions  of  all  the  gi  eat 
planets,  and  which,  as  containing  the  mean  motions 
of  the  planets  exterior  to  Neptune,  would  be  but 
appropriate  as  applied  to  the  eight  known  planets. 
This  remark  would  especially  apply  if  the  masses  of 
the  extra-Neptunian  planets  were  large. 

How  far  the  evolutions  of  the  preseut  elements  of 
the  planetary  orbits  have  been  due  to  their  mutual 
attraction  has  as  yet  been  scarcely  studied. 

W.  O.  E. 


JUPITEB— i  LYRE-VENUS. 

[11062.J — The  sketches  of  Jupiter  (on  p.  279) 
were  not,  as  "  VV.  G.  P."  took  them,  sent  to  show 
that  "  great  changes  "  were  going  on.  but  to  show 
the  3rd  equatorial  belt.  If  "  W.  G.  P."  will  com- 
pare  the  sketches  given  now  with  thoso  on  p.  279 
he  will  then,  I  think,  see  for  himself  the  "  great 
changes"  I  spoke  of.  Fig.  1  gives  the  planet  as 
it  appeared  (12  p.m.)  on  16th  May.  Compare  this 
with  Fig.  2  on  p.  279.  A  power  of  100  was  used. 
Fig.  2  shows  Jupiter  at  12  p.m.,  May  j0,, 
have  seen  (i.e.,  just  seen)  the  belts  w-*„  s 
stop  on  my  2jin.  achromatic  severaj  1  th°  *in. 
year,  using  powers  44  and  30.  times  this 


8POTS  ON  VENUS. 
[11061.1— The  excellent  letter  (11017)  of  your 
correspondent,  "  B,"  gives  occasion  to  a  few 
remnrks.  He  says,  "  I  have  often  looked  at  Venus 
in  the  daytime  with  apertures  varying  from  3  to 
10in.,  and.  could  always  imagine  that  I  saw  more 
with  the  smaller  apertures.  The  appearances  are 
delusive."  This,  I  believe,  happens  not  un- 
commonly ;  but  is  there  no  alternative  but  the 
supposition  that  the  nppearances  are  delusive? 
Might  it  not  happen  that  a  moderate  aperture  is 
better  suited  for  seeing  spots  on  Venus  than  a  very 
large  one?  Mr.  Webb,  if  I  remember  rightly,  says 
that  a  moderate  aperture  is  better  for  seeing  the 
colours  of  stars  than  a  very  large  one  ;  aud  what 
happens  in  one  instance  may  possibly  happen  in 
another.  Sir  J.  Herschcl  give«,  as  one  reason  why 
the  markings  are  so  hard  to  be  seen,  the  great 
lightness  of  the  planet,  and  if  this  is  so,  it  would 
seem  that  a  very  large  aperture  would  exaggerate 
rather  than  diminish  the  difficulty.  Again,  your 
correspondent  says,  "  I  could  always  imagine  I  saw 
more,"  Ac.  Now,  what  an  experienced  observer, 
such  as  he  seems  to  be,  always  imagines  does  not 
look  mnch  liko  a  delusion.  If  he  were  ouly  a 
beginner,  and  had  only  a  small  instrument,  it  might 
be  a  very  different  thing  ;  but  as  it  is,  unless  he  is 
subject  to  some  perpetually  recurring  delusion  in 
looking  at  some  other  object  besides,  it  is  not  ea,-y 
to  account  for  his  being  so  in  the  present  instance. 

A  course  of  observation  made  by  a  good  observer, 
with  different  apertures  of  a  large  instrument,  and 
made  with  the  special  object  of  ascertaining  whether 
the  largest  apertures  are  the  best,  could  hardly  fail 
to  show  whether  it  is  so  or  not.  And  it  is  scarcely 
accessary  to  add  that,  in  making  them,  one  chief 
thing  to  be  attended  to  is  this — that  we  should 
carefully  note  how  far  the  appearances  presented 
under  different  apertures  agree  with  each  other — 
that  is,  whether  the  thing  we  fancy  we  see  looks  like 
the  same  object,  only  seeu  with  different  degrees 
of  distinctness.  If  it  does  it  looks  much  more  like  a 
reality  than  a  delusion,  even  if  the  distinctness 
decreases  as  tho  aperture  increases. 

I  may  add,  that  with  my  3in.  Wray,  I  have  never 
been  able  to  find  even  a  trace  of  spots  on  Venus  ;  but 
•  large  telescope,  with  a  3in.  stop  would  have  a 
better  chance.  Perhaps  "  F.  B.  A.S."  would  kindly 
say  whether  he  has  been  able  to  see  any  spots  with 
his  Dallmeyer,  either  full  or  reduced  aperture. 

W.  G.  P. 


There  was  not  the  slightest  misprint — ■  Lyrre.  It 
may  interest  "  W.  G.  P."  to  know  that  on  a  very 
clear  night,  in  a  circle  of  which  «'  and  r  form  the 
diameter  (including  «',  i-,  and  their  companions)  I 
can  see  9  stars — viz.,  i1  and  comes,  i2  and  comes, 
the  9J  m.  star  on  the  eastern  circumference,  the  de- 
bilissima,  a  star  a  little  west  of  the  line  joining  r, 
and  the  southern  star.  I  should  think  it  was 
between  13  and  1 1  in.,  and  lastly,  a  star  of,  I  should 
think,  about  12m.,  just  within  the  circumfereuce 
of  the  circle  nearly  opposite  to  the  9Jm.  The  4 
smallest  stars  seen  by  averted  vision  12m.  (r)  held 
most  steady. 

Spots  on  Venus  :  These  spots  are  very  probably 
far  easier  with  a  small  telescope  than  with  a  larger 
one,  because  of  tho  '"glare"  in  the  larger  instru- 
ment. Has  "  B.''  ever  tried  a  smoke-coloured 
glass  wedge,  or  a  single  reflecting  prism,  with  the 
larger  apertures  to  destroy  the  "  glare,  or,  has  be 
examined  Venus  when  there  has  been  a  slight  fog 
on  a  very  6till  evening  ?  Frank  Dennett. 


JUPITER 

[110G3. ]— I  can  fully  confirm  F.  Dennett's  letter 
(10994)  that  changes  in  the  atmosphere  of  this 
planet  are  most  evideut,  for  on  the  4th  inst. ,  at 
about  9  o'clock,  when  there  was  strong  twilight, 
while  looking  at  Jupiter  I  noticed  that  about  tho 
middle  of  the  equatorial  band  there  were  two  very 


dusky  spots,  nearly  as  dark  as  the  shadows  of  the 
satellites  in  transit,  while  between  them  was  a  much 
larger  whitish  spot,  which  looked  all  the  brighter 
from  being  in  such  close  proximity  to  tho  dusky 
ones.  I  Bend  you  a  sketch  of  what  it  was  like,  as 
it  was  a  very  interesting  observation  to  me. 

Harold  John. 


VENUS-POWEBS  OF  SMALL 
TELESCOPES— EBB  AT  UM. 
[11064.]—  Your  correspondent,  Mr.  Bruco  Fen- 
wick  (letter  10997),  must  possess  a  deer-stalker's 
telescope  of  extraordinary  excellence  if  (with  an 
aperture  of  only  l'in.)  he  is  able  to  define  tho 
crescent  shape  of  Venus  with  considerable  clearness. 
My  own  deer-stalker's  or  rather  mountaineer's 
telescope  (an  excollent  little  glass  by  the  way,  and 
achromatic),  will  simply  do  nothing  of  the  sort, 
and  I  have  been  unable  to  distinguish  the  planet's 
phases  with  it,  under  any  circumstances  whatever. 
Perhaps  your  correspondent  may  think  me  most 
densely  obtuse,  ignorant,  Ac,  but  I  must  neverthe- 
less confess  my  utter  inability  to  understand  the 
purport  of  his  letter.  What  is  it  he  wants  to  show  ? 
Is  it  that  Venus  is  visible  to  the  naked  eye  in  sun- 
shine? Because  if  so  I  should  not  imagine  that  any 
oue  was  entirely  ignorant  of  the  fact. 

Aconite. 

P.S.— In  my  letter  on  0  Orionis  (10996)  your  com- 
positor— in  the  sentence  following  "  his  reasons  for 
supposing  " — has  omitted  the  designating  letter,  6, 
before  Orionis,  which,  though  not  an  error  of  much 
importance,  is  apt  to  mislead. 


9  ORIONIS. 

[11065.J— In  answer  to  "  Aconite"  (10996,  p.  306), 
my  reasons  may  be  shortly  expressed  by  two  words 
— by  observation.  It  seems  impossible  that  the 
atmosphere  could  have  prevented  my  seeing  the  5th 
star  on  other  fine  nights  in  which  I  observed  if  it 
had  been  as  bright  as  on  the  two  nights  I  mentioned 
in  my  first  letter.  I  say  a  short  period,  because  the 
two  nights  on  which  I  Baw  it  wore  not  very  far 
apart,  and  if  there  had  been  any  maximum  between 
these  two,  then  it  must  be  of  still  shorter  period. 
Hy  tho  time  this  star  is  well  plsccd  once  more  I 
shall  have  a  5in.  achromatic,  and,  if  I  oan  spare 
time,  may  prove  myself  right  or  wrong.  Till  then  I 
trust  "  Aconite"  will  be  satisfied  to  wait. 

T.  E.  E. 


EXTRAORDINARY  POWERS  OF 
VISION. 

[11060.] — Mr.  Proctor  is  so  careful  to  be  exact 
in  published  statements  that  I  was  somewhat 
startled  to  rend  in  letter  11028,  p.  329,  that  "  many 
who  far  surpassed  Mr.  Dawes  in  the  power  of  de- 
tecting faint  points  of  light,  were  quite  unable,  with 
the  telescopes  he  used,  to  perceive  details  of  planetary 
surface  which  to  him  were  perfectly  obvious." 
There  is  clearly  some  mistake  here,  unless  Mr. 
Proctor  is  in  possession  of  a  great  deal  of  informa- 
tion on  these  points  not  yet  mado  public  As  Mr. 
Dawes's  sight  was  extremely  keen  for  both  these 
classes  of  objects,  it  would  appear  to  have  no  bear- 
ing in  Mr.  Proctor's  statement,  although  the  latter 
is,  no  doubt,  in  the  main  accurate.  Will  Mr. 
Proctor  favour  us  with  data  concerning  two  (not  to 
say  many)  observers  "who  far  surpassed  Mr. 
Dawes,"  Ac.,  Ac.?  T.  H.  B. 

FORECASTING  STORMS. 

[11067.]— You  lately  inserted  a  letter  of  mine 
(10898)  on  "  Forecasting  Storms."  Being  very 
desirous  of  having  my  ideas  on  the  subject  tested, 
by  invitation  of  the  Essex  and  Chelmsford  Museum 
I  on  Tuesday  last  attended  one  of  the  conferences 
at  the  South  Kensington  Exhibition.  I  only  learned 
at  noon  on  the  previous  day  that  I  might  possibly  be 
allowed  to  read  a  paper  in  the  meteorological  sec- 
tion. Prior  engagements  prevented  me  from  pre- 
paring even  any  notes,  and  I  was  obliged  to  do  the 
best  I  could  by  an  extempore  address.  This  was,  I 
am  sure,  very  imperfect ;  still  I  tried  to  lay  before 
tho  audience  the  ideas  brought  for  ward  in  the  letters 
above  referred  to,  and  also  those  of  a  letter  you 
kindly  inserted  for  me  on  9th  May,  1873  (6073).  To 
my  great  surprise,  at  the  close  of  my  address,  Mr. 
R.  H.  Scott  (the  chief  of  the  Meteorological  De- 
partment of  the  Board  of  Trade)  rose,  and,  instead 
of  replying  to  the  arguments  I  had  used,  made  a 
violent  speech,  in  which  he  accused  mo  of  holding 
the  opinion  that  we  could  not  have  a  gale  of  wind 
except  with  a  low  barometer — an  opinion  which  I 
know  to  be  wrong  a?  well  as  he  does,  and  which  I 
never  thought  of  entertaining.  I  am  bound  to  say 
that  after  I  had  left  the  conference  room  Mr.  Scott 
apologised  to  me  for  the  severe  language  he  had 
used — language  which  I  have  described  as ' '  violent,'  * 
but  which  a  gentleman  (a  stranger  to  me)  who  was 
among  the  audience  characterised,  in  my  hearing,  as 
"  positively  rude." 

I  think  you  will  agree  with  me  in  thinking  this  is 
not  the  spirit  in  which  my  effort  should  have  been 
met.  Mr.  Scott  really  must  be  told  that  he  has  no 
exclusive  property  in  meteorological  science;  he 
certainly  mado  mo  feel  for  a  while  very  like  a 
poacher  upon  a  carefully-preserved  domain.  Three 
years  since,  by  invitation  of  the  Secretary  of  State, 
I  laid  my  plans  before  Mr.  Scott  at  the  Meteoro- 
logical Office.  I  well  remember  tho  language  ho 
used  at  tho  close  of  our  conversation  : — "  '  I '  can't 
warn  on  your  plan"  (not  that  it  was  wrong).  In 
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my  humble  opinion  the  great  object  to  be  desired  is 
that  seamen  and  fishermen  should  be  warned,  and 
not  that  Mr.  Scott,  or  even  the  Meteorological 
Office,  should  do  it.  If  I  have  devised  a  plan,  as  I 
believe  I  have,  by  which  it  is  impossible  for  a  gale 
to  come  without  sufficient  warning,  it  is  an  advan- 
tage, rather  than  a  defect,  that  the  person  requiring 
the  warning  must  rely  upon  himself  for  Bafety. 
With  your  permission  I  will  in  future  numbers 
endeavour  to  lay  before  your  readers  the  leading 
features  of  my  plan. 
Chelmsford.  W.  G.  Wesley. 


by  the  astronomer  than  they  are  upon  the  telescope, 
by  whose  agency  their  influences  are  transmitted  to 
the  consciousness  of  the  astronomer.  Here  and  now 
we  can  perceive  the  external,  only  by  these  pictures 
formed  by  our  organic  frames,  but  there  is  much  to 
testify  that,  dormant  new,  we  have  faculties  by 
which  we  can  enter  directly  upon  the  consciousness 
of  the  infinite  external ;  that,  whereas,  now  we  see 
only  "  through  a  glass,  darkly,"  we  can  yet  nntici- 

Bkte  the  power  of  seeing  clearly  "  face  to  face." 
ut  such  anticipation  must  be  quenched  if  we  do  not 
clearly  apprehend  the  truth  of  the  external  existences, 
independent  of  our  perception  of  them.  Sigma. 


SPECULATIVE  PHYSICS. 
[11068.] — Thx  description  of  metaphysics  and  the 
valuation  of  the  labours  of  metaphysicians  given  us 
by  "Aletheus"  (letter  11029,  p.  330),  are  very 
admirable  and  charming.  And  yet  "Aletheus" 
himself  cannot  extricate  himself  from  the  quicksands 
of  metaphysics.  In  the  latter  part  of  his  letter  he 
is  evidently,  with  much  labour  and  suffering  to  him- 
self, plunging  about  in  that  hopeless  bog.  the  nature 
of  matter,  and  close  upon  sinking  into  the  depths  of 
toe  Berkley  an  "  philosophy  falsely  so-called."  Here 
let  me  remark  that  these  last  words,  modified  from 
Paul's  concluding  words  to  Timothy,  are  a  direct 
condemnation  of  metaphysical  philosophy.  He 
speaks  of  the  "oppositions  (antithetics  more  cor- 
rectly) of  falsely -called  science  "—that  is  to  say, 
knowledge.  The  words  are  often  misapplied  to  the 
supposed  antagonism  of  modern  science  and  theology, 
but  the  application  is  a  proof  of  ignorance ;  in  the 
days  of  Paul,  science,  as  we  know  it  nowadays, 
was  unborn;  knowledge  or  philosophy  then  meant 
nothing  but  the  disputations  (oppositions)  of  meta- 
physical or,  a  priori,  gnessing  at  truth ;  and  the 
Hegelian  and  other  metaphysical  rubbish  of  to-day 
is  but  the  re-winnowing  of  the  chaff,  the  blowing 
about  of  which  was  witnessed  by  Paul  himself  when, 
in  the  Areopagus  of  Athens,  he  listened  to  "  certain 
philosophers  of  the  Epicureans  and  the  Stoics." 

The  distinction  between  science  and  metaphysics 
is  most  simple.  Science  works  upwards  from  the 
email  ascertained  facte,  joining  them  together  stage 
by  stage,  in  the  effort  to  penetrate  to  the  unknown 
general  causes.  Metaphysics,  miscalled  philosophy, 
plunges  into  the  unfathomable  mists  of  the  unknown, 
and  out  of  those  mists  constructs  a  series  of  causes, 
and  then  seeking  to  conform  facts  to  these  self- 
orginated  causes  and  failing,  say — so  much  the 
worse  for  the  facta.  Science  builds  upon  matter, 
motion,  and  forces,  all  capable  of  exact  measure- 
ment in  their  relations,  and  of  definitions  as  to  their 
relations.  Philosophy  builds  upon  such  unsub- 
stantial figments  of  the  imagination  as  substance, 
which  means  not  the  substantial  object,  but  the  sup- 
posed underlying  existence  or  essence,  which  assumes 
the  appearance  of  commonly  understood  substance ; 
as  form,  which  again  means  not  mere  shape,  but 
the  apparent  substantiality  of  the  imaginary  sub- 
stance ;  as  accidents  and  fifty  other  words  which 
are  supposed  to  convey  meanings  incapable  of  defini- 
tion, and  serve  as  counters  in  an  eternal  game  of 
catch  who  catch  can,  played  through  the  ages  by 
philosophers  "  falsely  so-called,"  who  have,  as 
"  Aletheus  "  puts  it,  muddled  everything  with  which 
they  have  meddled. 

Now  "  Aletheus  "  does  not  do  justice  to  objective 
science— it  is  not  confined  to  mere  objects,  because 
the  prophetic  or  imaginative  faculty  has  its  due 
position  whenever  we  rise  to  a  "  theory  "  or  a  prin- 
ciple which  links  together  two  or  more  isolated  facts. 
This  is  the  true  metaphysical  philosophy  rising 
through  the  known,  step  by  step,  to  the  unknown ; 
the  essential  limit  is  that  we  shall  thus  rise,  that  we 
shall  not  create. 

But  "  Aletheus,"  while  in  one  sense  true  in  all  he 
says,  in  his  last  paragraph,  as  to  the  relation  of  man 
to  the  universe,  renders  what  he  says  only  a  half 
truth,  and  prevents  exactly  that  view  which  leads 
the  "  muddling  "  Berkeleyan  philosophy  into  deny- 
ing the  objective  existence  of  matter.  "  Every  man's 
bat  covers  his  own  universe,"  in  one  sense  only,  that 
ordinarily  we  can  be  conscious  of  the  existence  of 
the  universe  only  by  looking  at  the  picture  of  the 
universe  reproduced  within  our  own  organs  or  con- 
sciousness. The  universe  of  "a  Proctor,"  who 
knows  that  the  stars  are  other  suna,  and  can  picture 
the  unlimited  forms  of  existence,  potential  in  the 
infinite  of  space,  is  very  different  from  the  universe 
of  "  an  illiterate  savage."  But  the  actual  universe 
itself  exists,  irrespective  of  the  reflection  of  it 
formed  under  the  hat  either  of  a  Proctor  or  an 
illiterate  savage.  The  universe  of  matter  and  foroe 
ia  the  objective  existence — we  are  the  subjective 
existences  endowed  with  the  capacity  of  being  acted 
upon  by  the  external  actuality  of  which  we  form  but 
parts.  But  philosophy  falsely  so-called  makes  us 
the  real  existence,  and  the  external  it  converts  into 
a  phantasmagoria,  witnessed  by  our  consciousness. 

This  grand  distinction  "  Aletheus  "  misses  when 


i  describes  the  astronomer  gazing  into  space  and 
imagining  that  the  "  immensities  he  contemplates 
Ac.,  have  their  existences  independently  of  his  own.' 
Truly,  what  he  actually  contemplates  is  the  pioture 
formed  within  himself,  but  these  immensities  them- 
selves are  no  more  dependent  upon  their  perception 


ESTHETICS. 

ril089.}-Ir  "  Deeds  Shaw  "  (11031,  p.  330)  reads 
my  letter  (10927)  in  connection  with  those  which 
preceded  it,  he  should  surely  find  no  difficulty  in 
understanding  tho  words  of  mine  which  he  quotes. 
The  question  arises  simply  from  the  statement 
made,  that  it  is  "  contrary  to  accepted  art  principles 
to  make  slate  look  like  marble,  or  generaUy  to 
give  to  any  material  an  appearance  representing 
any  other  material.  I  have  nothing  whatever  to 
say  against  any  one  who  prefers  to  varnish  his 
pine  doors,  or  enamel  his  slate  mantels  black  or 
pink,  or  to  paint  his  wall  in  one  flat  colour.  I  may 
prefer  to  grain  my  own  doors  in  oak,  or  veneer  ray 
table  with  walnut,  or  enamel  my  mantel  like  mala- 
chite, and  to  paper  my  wall  with  flowing  figures  of 
flowers,  Ac.,  but  if  each  is  at  equal  liberty  to  adopt 
his  own  standard  of  beauty,  neither  reproaches  the 
other.  What  I  object  to  is  being  told  "  ex  cathedri '  * 
that  my  supposed  standard  is  bad,  not  because  the 
execution  is  imperfect,  or  the  forms  and  colours 
unsuitably  arranged,  but  merely  and  simply  because 
the  appearance  of  the  materials  represents  (well  or 
ill  has  nothing  to  do  with  this  question)  some  other 
material.  It  is  this  kind  of  dogmatic  denuncia- 
tion which  I  called  esthetic  cant. 

As  the  letter  I  wrote  on  the  subject  of  philan- 
thropic and  humanitarian  cant,  in  reply  to  the 
editorial  comments  on  my  letter  (p.  253)  is  not  in- 
serted, I  may  as  well  here  give  the  meaning  I 
attach  to  the  word  "  cant."  It  does  not  necessarily 
imply  (as  many  suppose,  and  as  "  Deeds  Shaw  ' 
appears  to  consider)  anything  false  or  hypocritical, 
though  these  may  also  be  included  in  other  mean- 
ings of  the  word,  whioh,  like  most  others,  has 
many  shades  of  meaning.  Any  notion  or  form  of 
expression  which  is  derived,  not  from  calm  reason- 
ing but  from  mere  overstrained  emotion, ia  "  cant" 
when  it  is  accepted  and  employed  by  a  class  of 
people  ;  "  the  ideas  may  be  truly  and  sincerely  what 
the  individual  believes  most  beautiful,"  as  "  Deeds 
Shaw  "  puts  it,  and  yet,  contrary  to  his  idea,  we 
may  apply  the  word  "  cant "  to  them,  as  we 
constantly  do  to  religious  forms  of  speech  which 
may  be  most  sincerely  adopted  by  the  individuals, 
although  they  are  simply  emotional  expressions 
which  form  a  kind  of  shibboleth  among  particular 
religious  sections.  I  rarely  trouble  myself  with 
dictionaries,  but  I  turn  to  Nut  tail,  and  among  a 
dozen  widely  different  meanings  I  find  two  which 
exactly  convey  the  sense  in  which  I  usod  the  word  : 
"  A  mode  of  speaking  peculiar  to  a  certain  class  of 
people ;  an  affectation  of  goodness  or  superior  holi- 
ness ;"  or,  what  comes  to  the  same  thing,  of  higher 
artistic  development,  of  special  humanitariamsm, 
Ac.  Of  course  any  such  claims,  based  upon  mere 
inward  lights  or  emotions  instead  of  upon  defined 
reasoning  processes,  or  adopted  emotionally  by  any 
party  on  the  mere  authority  of  some  dogmatic 
assertion,  are  of  the  character  of  affectation,  and 
so  come  properly  under  the  term  "  cant." 

As  to  "  Deeds  Shaw's  "  remarks  on  wall  papers  I 
do  not  see  that  I  can  reply  to  them.  Like  him  I 
think  they  should  display  harmony  of  colour  and 
of  form.  I  think  a  flower  pattern  can  give  these 
beautifully— he  does  not ;  but  when  he  introduces 
the  flower  pot  too,  I  can  only  Bay  that  I  never  pre- 
tended to  hold  that  every  flower-patterned  paper 
was  a  good  one,  and  his  remarks  apply  merely  to 
bad  ones.  Bigma. 

ENERGETIC  IDEALISM. 
[11070.]— With  reference  to  letter  11049,  I  think 
it  cannot  strictly  be  said  that  "  gravity  ia  a  never- 
failing  source  of  power,  or  that  it  can  be  made  to 
furnish  a  finite  mass  with  an  infinite  source  of 
power."  If  for  a  moment  we  consider  two  particles, 
one  of  which  is  fixed,  then  the  amount  of  energy 
whioh  may  be  considered  as  stored  up  in  the  particle 
which  is  not  fixed,  by  virtue  of  the  so-called  action 
of  gravitation,  is  equal  to  thelproduot  of  the  masses 
of  the  two  particles  divided  by  their  distance,  and 
this  cannot  be  increased  without  the  expenditure  of 

w'hen  the  particles  have  come  together  all  this 
energy  has  gone  for  ever  (at  least  in  that  form).  In 
fact,  the  state  of  the  unfixed  particle  mentioned 
above  ia  really  that  of  a  coiled-up  spring  with  a 
definite  amount  of  energy.  The  only  distinction  ia 
that  the  potential  energy  due  to  gravitation  ia  not 
subject  to  dissipation. 

In  letter  11029,  "Aletheus"  does  not  appear  to 
have  gone  to  the  extreme  in  his  idealism.  He 


appears  to  admit  or  assume  the  existence  of  an  ex- 
ternal world,  but  that  its  phenomena  are  to  a  great 
extent,  if  not  entirely,  relative  to  the  sentient  being 
who  perceives  them.   That  this  is  so  cannot  be 

doubted. 

In  the  concluding  paragraphs,  however,  of  the 
letter  considered,  a  more  advanced  idealism  seems 
to  be  aimed  at,  which  would  consider  as  purely  sub- 
jective the  external  world  as  well  as  its  phenomena. 

If  this  be  so,  "  Aletheus  "  hardly  states  his  own 
ease  with  sufficient  strength,  and  instead  of  saying 
that  "every  man's  hat,  whether  a  Pro  -tor's  or 
that  of  an  illiterate  savage,  covers  his  own  universe," 
he  might  have  said  that  a  Proctor  with  all  illiterate 
savages  and  everything  else,  were  covered  by  the 
bat  of  "  Aletheus  " — indeed,  only  existed  as  subjec- 
tive Aletbean  phenomena,  including  the  nerrea. 
eye,  Ac.,  which  *  Aletheus  "  speaks  of. 

W.  C.H. 


TASMANIA!*  EUCALYPTUS. 
[11071.]— MAT  I  suggest  to  "  J.  D.  H."  (letter 
11019),  and  the  microsoopist,  that  the  fresh  leaves  of 
this  tree  (for  I  presume  he  refers  to  the  Eucalyptus 
globulus,  or  "  blue  gum,"  of  New  Holland),  an 
not  difficult  to  procure  m  this  country.  At  the 
Crystal  Palace  there  are  numerous  specimens  On 
the  building),  varying  from  2  or  3  to  70ft.  high. 
The  tree  ia  easily  raised  from  seed,  the  ordinary 
treatment  applied  to  vegetable  marrow  plants 
sufficing — via.,  raising  in  heat  and  planting  out.  and 
the  young  plants  grow  very  fast.  It  will  not,  how- 
ever, stand  frost.  Some  friends  to  whom  I  gave 
seeds  last  year  raised  plants  easily.  B.  H. 


CALCULATIONS  IN  PNEUMATICS. 

[11072.]— Givkn  a  calibrated  tube  standing  over 
a  pneumatic  trough  filled  partially  with  mercury  and 
partially  with  air,  it  ia  very  easy  to  calculate  the 
volume  of  mercury  above  the  level  of  that  in  the 
trough  being  given,  and  also  the  volume  of  air : 
Firstly,  what  the  volume  of  air  would  be  at  atmo- 
spheric pressure ;  and  secondly,  how  much  mercury 
must  be  forsed  in  from  the  bottom  of  the  tube  to 
make  it  so  P  For  instance,  the  mercury  stands  in 
the  tube  15in.  higher  than  in  the  trough,  and  2in. 
of  the  tube  are  occupied  by  air,  the  atmospheric 
pressure  at  the  time  being  30in.  As  the  mercury 
reaches  15in.  np  the  tube  the  tension  of  the  air  can 
only  equal  the  other  15  needed  to  make  up  the 
atmospheric  pressure — i.e.,  the  tension  equals  one- 
half  the  atmospheric  pressure,  and  the  volume  of 
the  gas  is  double  what  it  would  be  at  atmospheric 
pressure.  To  contract  it  by  one-half  would  diminish 
its  volume  by  an  inch,  which  equals  the  amount  of 
mercury  which  must  be  forced  in  from  below  to 
bring  the  air  inclosed  to  atmospheric  pressure. 
This  calculation  is  easily  performed,  but  the  inverse 
of  it  I  am  unable  to  accomplish ;  that  ia  to  say- 
given  a  volume  of  gas  at  atmospheric  pressure, 
and  the  height  of  a  column  of  mercury  beneath, 
which  is  not  free  to  move,  required  the  expeaswa 
of  the  gas  if  the  tube  ia  opened  over  a  pneumatic 
trough— that  is,  how  far  will  the  mercury  sink  to 
bring  about  an  equilibrium  P  I  shall  be  glad  if  any 
of  your  mathematical  contributors  will  help  me  to 
a  rule  for  solving  such  a  problem  without  the  use 
of  formulas  beyond  the  compass  of  a  mere  arithme- 
tician. A  Student  of  Pneumatic*. 


HARMONIUMS— THE  STRING  OBOABT- 
PLUTE  v.  CLAEIONETTB. 
[11073.]— Thanks  to  *'  A.  Q."  (letter  10971,  p. 
280),  I  quite  understand  the  Tamplin  pallet  now. 
It  was  the  rod,  D,  whioh  appeared  to  be  close  down 
to  the  pallets,  which  prevented  me  from  seeing 
exactly  how  the  pallet  worked  before  The  basso 
prolongo,  with  which  I  am  acquainted,  is,  I  see,  the 
prolonguement  harmonique,  applied  to  only  *™ 
bass  octaves.  The  mechanism  is  certainly  habtoto 
derangement,  and,  as  "  A.  G."  says,  it  is  rfnwe 
use  to  a  good  player — more,  I  think,  than  that,  W 
if  now  and  then  it  ia  an  advantage,  the  performer 
must  always  have  a  dread  that  some  of  the  keys 
will  "  stick  "  in  the  middle  of  a  grand  passage.  I 
never  understood  exactly  bow  it  is  done,  but  oouM 
see,  as  the  saying  ia,  with  "  half  an  eye,  tbJja" 
wire  springs  in  the  butt  of  the  key  are  likely  too* 
sources  of  difficulty  occasionally.  Perhaps  by  «J 
time  the  mechanism  has  been  improved. 
"  A.  O."  or  Dr.  Stone  give  ns  any  information  as 
to  the  latest  phase  of  the  Hamilton  string  organ  ri 
have  not  had  an  opportunity  of  hearing  the  instru- 
ment, and  the  patents  in  connection  with  it  are  now 
so  numerous  that  I  cannot  spare  the  time  to  «** 
them  up  and  send  an  account  to  the 
Mechanic.  I  cannot  say  that  I  comprehend  now 
a  16ft.  reed  can  be  rigidly  connected  to  a  <*»• 
string,  with  any  improvement  in  the  qnahyT<«w^ 
that  can  be  obtained  from  either  singly,  and  1 1**"" 
from  the  report  of  Mr.  Hamilton's  papf,  <">  £ 
274,  that  the  string  has  been  given  up  in  «T0?V: 
metallic  rings  or  wires  of  other  shapes.  ™T*r 
string  and  the  reed,  the  American  action  offerseon- 
aiderable  natural  facilities,  but  there  certainly  seem. 
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to  be  no  absolute  necessity  for  creating  a  difficulty 
when  the  string  is  connected  to  a  harmonium  reed, 
for  the  pallet  of  that  instrument  may  just  as  well 
be  under  the  reed  as  abore  it.  If  the  string  and 
the  reed  arrangement  is  not  radically  defectire,  my 
idea  would  be  to  place  the  strings  as  in  ordinary 
upright  pianos,  the  reeds  being  immediately  in 
front  and  actuated  by  a  powerful  exhanst  bellows. 
Perhaps,  however,  this  method  has  been  tried  and 
failed. 

As  to  the  flute  v.  elarionette  controversy,  I  should 
like  to  say  that  if  there  are  flutes  and  flutes,  there 
certainly  are  olarionettes  and  olarionettes.  There 
must  be,  for  if  it  is  a  elarionette  that  Mr.  Lazarus 
plays,  whatever  is  the  similar-looking  instrument 
one  sees  in  the  hands  of  deutsch  refugees  ?  If  the 
flute  is  really  an  emasculated  instrument,  on  grounds 
of  humanity  alone  should  not  the  tyro  be  advised  to 
take  it  np  in  preference  to  the  elarionette?  Think 
of  the  sufferings  of  his  friends  and  neighbours 
durbar  those  weary  years  of  practice,  and  of  the  fact 
that  the  flute,  if  not  always  sweet,  never  produces  that 
excruciating  feeling  experienced  when  one's  teeth 
are  turned  into  free  reeds  and  one's  cranium  into  a 
"resonant"  case.  Saul  Rymea. 

FLUTE  v.  CLABINETTE. 

[11074.] — I  DO  not  propose,  in  making  a  few 
observations  on  '*  Geoffrey  de  GeneviUe's  "  commu- 
tation (let.  10978),  to  discuss  the  relative  merits  of 
the  elarionette  and  flute.  The  two  instruments 
are  not  to  be  compared.  They  both  hold  their 
appropriate  places.  The  former  is  more  frequently 
used  in  bands  of  wind  instruments  ;  the  flute  in 
social  gatherings,  in  drawing- rooms,  Ac.,  as  well  as 
in  the  orchestra. 

As  to  facility.  I  thought  that  it  could  not  be 
denied  that  the  elarionette  was  by  far  the  more  diffi- 
cult instrument,  even  setting  aside  the  uncertainty 
of  the  reed.  As  to  "  extreme  keys  "  on  the  Ante 
(I  speak  of  the  Carte's  1867  patterns,  and  I  believe 
it  is  the  same  as  the  Radoliff  pattern),  the  difficulty 
is  in  the  mind  and  training  of  the  pupil.  Fa  ana 
Ft.  G3  and  Of.  B3  and  Bfe,  DO  and  DS.C3  and  CS. 
are  all  produced  with  equal  facility  on  this  flute.  It 
follqws  that  there  is  no  real  difficulty  in  the  "  ex- 
treme keys,"  for,  as  M.  Collard  in  his  "  Method  " 
very  properly  observes,  if  the  beginner  acoustomed 
himtelf  to  the  "  extreme  keys  "  he  would  find  them 
as  easy  as  the  so-called  "  simple  keys."  By  taking 
the  extreme  keys  early,  the  mind  and  eye  will  grasp 
the  notes  as  easily  as  in  the  "  simple  keys."  As  to 
the  power  of  transposition  alluded  to,  that  is  a  gift 
wholly  independent  of  the  instrument.  No  orches- 
tral player  on  any  instrument  can  be  considered 
efficient  unless  he  can  readily  transpose  at  sight. 

And  lastly  as  to  tone.  The  two  instruments 
ought  not  to  be  put  in  comparison  any  more 
than  the  qlarinette  and  the  cornet.  But  I  must 
protest  against  the  extraordinary  conclusion  arrived 
at  by  your  correspondent  that,  "  in  his  estimation  the 
flute  and  penny  whistle  go  very  well  together."  From 
his  name  I  conclude  that  your  correspondent  is  a 
foreigner,  and  not  only  by  his  name  but  his  preju- 
dices :— "  In  Italy,  where  its  (theclarinette's)  merits 
are  more  appreciated  thai  in  this  unmusical 
country."  Unmusical !  I  will  venture  to  assert 
that  there  is  more  general  talent  in  England 
than  Italy.  The  climate  of  the  Latter  is  more  genial 
for  the  voioe,  and  education  is  cheaper ;  but  be  that 
as  it  may,  as  a  fact,  foreign  flute-players— as  to  tone 
—cannot  be  compared  with  English  players.  I  am 
not  surprised  at  Geoffrey  de  GeneviUe's  "  estima- 
tion of  the  flute  as  played  by  the  generality  of 
foreigners  t  who,  though  they  play  with  exquisite  taste 
and  precision,  lamentably  fail  in  tone.  It  would  be 
needless  for  me  to  name  our  numerous  players,  and 
I  shall  not  be  doing  an  injustice  to  others,  if  I  cite 
the  first  and  second  flute  in  Co  vent  Garden  Opera 
band— Mr.  Radoliff  and  Mr.  J.  H.  Young.  To  com- 
pare the  tone  of  either  of  these  two  artists  (and  they 
are  not  exceptions)  to  the  tone  of  a  penny  whistle  is 
only  to  state  that  Mr.  "  Geoffrey  de  Geaeville  "  is 
writing  of  foreign  flute-players  not  of  Englishmen, 
and  is  only  exhibiting  his  prejudice  for  the  olari- 
nette,  if  not  his  ignorance  of  the  flute  and  English 
flnte-players.  C.  H.  Collette. 


Well-laid  wood  is  nearest  to  ice  in  the  above 
respects  ;  and  for  skating  purposes  I  should  prefer 
(both  for  skating  and  falling  upon) — 1st,  ice  ;  2nd, 
wood:  3rd,  asphalte ;  4th,  Portland,  Ac.  With 
regard  to  the  latter  part  of  "Real  Asphalte's " 
letter,  I  presume  he  is  a  novice  upon  ice,  or  he 
would  not  compare  roller  skating  so  favourably  as 
he  does  with  the  real  thing.  He  states  that  on 
blade  skates  yon  "  balance  yourself  with  fear  and 
trembling,"  Ac. — a  state  of  mind  whioh  I  venture 
to  affirm  is  only  known  to  beginners  in  the  art. 
Roller  skating  (as  now  improved)  is  capital  practice 
and  first-rate  exercise ;  but,  if  we  are  favoured  with 
a  fortnight's  frost  next  winter.  I  should  like  to  hear 
"R.  A.'s"  ideas  on  the  subject  after  a  week's 
practice  on  the  real  article.  In  the  accident  alluded 
to  there  could  have  been,  for  some  reason,  no  glide — 
hence  its  severity.  B.  H. 


EVOLUTE  OF  CYCLOIDS. 

[11076.J— Thb  evolute  of  any  oyoioidal  curve  is 
itself  a  similar  oycloidal  curve. 

A  proof  of  this  proposition  having  been  asked  for 
in  your  columns  by  Mr.  Hodgson,  perhaps  yon  will 
admit  the  following  proof.  First  for  epi-oycloids. 
Let  A  M  E  be  the  fixed  circle,  H  P  M  the  rolling 
one,  P  being  the  generating  point  which  turns  the 
curve,  and  M  the  point  where  the  two  circles  touch. 
Take  C,  the  centre  of  the  fixed  circle,  draw  C  M  H, 
join  H  P,  P  M ;  then  M  H  is  a  diameter.  Divide 
C  M  in  N,  so  that  C  N  :  N  M  : :  C  M  :  M  H.  On 
M  N,  as  diameter,  describe  a  circle,  touohing  the 
two  previous  circles  in  M,  and  with  centre,  C,  and 
radius,  C  N,  deeoribs  a  circle  as  iu  the  fijrure.  Let 
us  now  suppose  the  circle  described  on  M  N  to  roll 
upon  the  oircle  last  described  in  such  a  manner  that 
it  shall  always  touch  the  circle,  H  P  M,  and  let  Q 
be  the  point  in  it  which  was  in  contact  with  the 
oircle  whose  radius  is  C  N  at  the  time  when  P  was 
in  contact  with  the  circle  A  E.  Q,  therefore,  gene- 
rates a  curve  similar  to  that  which  P  does.  Pro- 
duce P  M  to  R,  join  R  N,  Q  N,  and  Q  M.   Now,  it 


public  at  all,  but  will  only  lend,  or  allow  to  be  lent, 
at  the  same  time  supplying  an  inferior  article  and 
blocking  the  way  to  improvement.  As  it  is  really 
the  public  that  grants  the  patent  it  is  only  fair  that 
the  publio  as  well  as  the  inventor  should  be  con- 
sidered in  the  terms.  It  is  altogether  too  much  to 
assume,  as  many  do,  that,  without  this  or  that 
particular  man,  we  should  never  have  had  the 
particular  invention  whioh  he  brought  forward.  In 
many  cases  he  is  simply  the  lucky  man  winning  the 
race  by  half  a  head. 

By  all  means  let  us  "  render  to  Ctesar  the  things 
that  are  Cassar's,"  but  let  us  have  a  chance  of  re- 
taining our  own.  It  seems  that  in  fairness,  both  to 
the  patentee  and  the  public,  the  existing  law  needs 
remodelling.  Whether  the  proposed  alterations  will 
meet  the  case  or  not  is  a  fair  matter  for  discussion 
in  which  "  Sigma  "  might  come  to  the  fore. 

H.  B. 


HEAL  ASPHALTS. 
[11075.}— As  one  who  has  fallen  upon  ice,  wood, 
asphalte,  and  cement,  perhaps  my  practical  expe- 
rience may  be  of  some  use  in  replying  to  the  above  as 
to  the  comparative  comfort  to  be  derived  from  those 
substances  as  an  unexpected  seat.  A  mere  lump  of 
ice  has  no  elasticity ;  but,  in  the  case  of  a  wide  sheet 
of  not  very  thick  ice,  the  buffer  of  air  and  water 
under  its  surface  gives  a  certain  springiness  to  it  in 
the  event  of  a  fall,  which  mitigates  the  impact.  On 
a  small  surface  of  thick  ice,  another  property  of  ice 
(of  coarse  also  shared  by  the  larger  surface)  comes 
at©  play— vis.,  its  sbpperineus,  which  gives  the 
skater  the  benefit  of  a  gliding  fall,  instead  of  a 
•udd^n  and  abruptly  stopped  thump.  <  The  difference 
noticed  on  firing  a  bullet  at  an  inclined  target  and 
one  placed  perpendicularly  is  an  instance  ;  if  the 
targets  be  of  equal  substance,  the  glance  off  on  the 
one  will  be  exchanged  for  a  perforatioa  of  the  other. 


might  be  shown,  if  necessary,  that  the  triangles, 
P  M  H  and  Q  N  M,  are  similar.  Therefore  also 
the  angles,  P  M  H,  and  Q  N  M,  are  equal;  and, 
therefore,  P  M  or  P  R  is  parallel  to  Q  N,  but 
MQN,  the  angle  in  a  semi-circle,  is  a  right  angle, 
and,  therefore,  P  R  being  parallel  to  Q  N,  Q  M  R 
is  also  a  right  angle  ;  therefore  Q  R  is  a  diameter — 
that  is,  R  always  lies  at  the  extremity  of  the  dia- 
meter drawn  through  Q,  and  therefore  it  always 
describes  a  cyoloidal  curve  similar  to  that  described 
by  P,  to  which  also  it  will  be  the  evolute.  For, 
by  the  mode  of  generation,  N  R  is  a  normal  to  the 
curve  generated  by  R,  and  M  P  is  a  normal  to  that 
generated  by  P,  and  since  the  angle  at  R  is  the 
angle  in  a  semicircle,  P  R  is  at  right  angles  to  R  N ; 
that  is,  it  is  tangent  to  the  curve  to  which  R  N  is  a 
normal— in  other  words,  the  normal  to  the  curve 
traced  by  P  is  always  a  tangent  to  the  carve  traced 
by  R ;  and,  therefore,  the  latter  curve  is  the  evolute 
to  the  former,  to  whioh  also  it  has  been  shown 
to  be  similar.    Therefore,  Ac.,  Q.  E.  D. 

For  hypocycloids  the  proof  is  exactly  the  same, 
but  the  figure  required  will  be  different.  The 
reader  will  easily  supply  it  for  himself.  For  the 
common  cycloid  we  may  consider  it  as  the  limit  to 
whioh  either  of  the  above  tend,  as  the  radius  of  the 
fixed  circle  leads  to  infinity ;  in  whioh  case  also  the 
limiting  value  of  the  ratio  of  the  two  rolling  circles 
mentioned  above  is  unity,  and  the  curve  and  its 
evolute  become  equal  as  well  as  similar. 

The  above  is  one  out  of  some  other  properties  of 
cycloids,  proved  geometrically,  whioh  was  written 
some  time  ago  and  intended  for  publication ;  but  as 
they  have  never  been  printed,  perhaps  some  of  your 
mathematical  readers  might  like  to  have  one  of 
them  sent  occasionally,  without  proof,  as  an  exercise. 

W.  O.  P. 


PATENTS. 

[11077.1—1  intibelt  concur  in  "Philo's"  re- 
marks (let.  11032)  on  this  subject,  which  are  illus- 
trated in  a  patent  recently  under  discussion  in  these    

columns,  in  which  the  patentee  will  not  supply  the  I  the  rings  and  cross. 


DIAMAGNETISM  —  POSITION  OP 
8 WELL  8HUTTER8.— PYRAMIDON  — 
RING 8  AND  CROSS. 

[11078.] — "  ECI.ECTICD8  "  must  either  have  a 
very  great  capacity  for  amusement,  or  care  very 
little  for  the  truth  of  his  views,  if  he  has  really  been 
amused  at  being  unable,  consistently  with  the 
theory  of  differential  action,  to  explain  the  attraction 
of  a  bismuth  bar  suspended  as  described  in  letter 
10833.  The  experiment  was  made  by  Tyndall  some 
years  ago ;  an  electro-magnet  was  used,  and  the 
conditions  are  pretty  accurately  shown  in  the 
diagram  on  p.  176.  A  nearly  uniform  field  is  essen- 
tia] ;  hence  a  flat  pole  is  best  adapted  to  show  the 
effect,  which  may,  nevertheless,  be  obtained,  using 
a  conical  pole,  by  placing  the  bismuth  some  distance 
away.  I  again  ask  my  friend— who  has  utterly 
failed  in  predicting  the  result— to  explain  that  result, 
now  that  he  knows  what  it  is — namely,  attraction  ; 
and,  if  he  cannot  do  so,  I  shall  expect  nim  in  fairness 
to  withdraw  his  assertion  that  the  theory  of  reverse 
polarity  is  moonshine.  In  conclusion,  I  may  remark 
that  I  do  not  for  an  instant  imagine  that  altering 
the  strength  of  the  iron  solution  in  Faraday's 
experiment  reversed  the  polarity  of  the  tube.  I  am 
well  aware  that  the  results  obtained  by  him  with  the 
SOiFeo"  solutions  were  merely  cases  of  differential 
action,  and  I  have  always  frankly  admitted  this  ; 
but,  as  I  have  before  remarked,  the  fact  that  there 
are  tome  experiments  which  can  be  explained  by 
differential  action  goes  for  very  little  when  we  con- 
sider that  there  are  many  for  whioh  it  cannot 
account. 

I  am  glad  to  see  by  letter  10987  that  the 
discussion  on  diamagnetism  between  "  Ecleoticns  " 
and  myself  is  interesting  others  besides  those  more 
immediately  concerned  in  it ;  but  I  think  "  8tudeat" 
cannot  have  read  my  explanation  (letter  10948)  very 
carefully,  or  he  would  have  observed  that  I  there 
give  the  reason  for  neglecting  the  law  of  inverse 
squares — namely,  because  the  pole  ts  fiat.  The 
force  of  attraction,  d>,  is  of  course  not  exactly  equal 
to  the  force  of  repulsion,  d;  but  it  is  so  nearly  equal 
that  d>  x  A  y  is  greater  than  d  x  A  r.  If  a  small 
magnetic  needle  be  fastened  to  a  lever  in  the  same 
manner  as  the  bar,  E  J,  and  the  system  be  placed  so 
that  the  north  pole  of  the  earth  is  in  the  position  of 
the  magnet  in  the  diagram,  the  needle  will  recede — 
the  reason  being  that  the  moment  of  repulsion  of 
the  south  pole  is  greater  than  the  moment  of 
attraction  of  the  north  one.  These  phenomena  of 
rotation  only  occur  in  nearly  uniform  fields.  In 
conclusion.  I  must  tell  "  Student  "  that  I  have  not 
made  the  experiment,  but  Tyndall  has  ;  and  that  is 
far  better.  Faraday  also  observed  effects  of  this 
kind,  and  to  some  extent  accounted  for  them,  on 
the  supposition  of  magneto-crystallio  force — a  theory 
which  Tyndall's  researches  have  shown  to  be  unne- 
cessary. The  experiment  we  are  discussing  is, 
perhaps,  the  best  single  proof  of  reverse  polarity ; 
but  it  must  be  remembered  that  scarcely  any 
physical  theory  can  be  sharply  proved  by  one 
experiment.  The  undulatory  theory  of  light  rests 
less,  I  conceive,  on  Foucault's  famous  experiment 
to  ay  on  its  power  to  account  for  the  intricate 
phenomena  of  polarisation  and  interference ;  and 
it  is  even  thus  with  the  h  vpotheais  of  reverse  polarity, 
which  derives  its  main  strength,  not  from  its  ability 
to  explain  one  particular  experiment,  but  from  its 
-power  to  account  for  all  facts  bearing  on  the 
subject. 

It  may  be  a  good  rule  to  close  the  swell  shutters 
of  a  chamber  organ  when  not  iu  use  ;  but  I  think  it 
is  best  to  leave  a  church  organ  swell  open,  so  that 
any  change  of  temperature  may  affect  the  swell ' 
pipes  simultaneously  with  the  rest  of  the  instrument. 

Some  time  ago  I  asked  in  these  columns  for  an 
account  of  the  "  Pyramidon  " — a  stop  said,  in 
Hopkins,  to  have  been  invented  by  Sir  F.  Ouseley, 
and  made  by  Mr.  Flight,  and  which  seems  to  have 
been  nut  to  flight  somehow  afterwards ;  for  I  not 
only  have  never  met  with  a  specimen,  but  I  never 
came  across  any  one  who  had  met  with  this  rare 
avis.  Perhaps  some  of  our  present  organ  corre- 
respondents  have  been  more  fortunate  than  myself. 
Mr.  Lancaster  has  not  yet  given  me  the  theory  of 
Beacon  Lough. 
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EXPRESS  ENGINES,  &o. 

[11079.] — "  Express  Dbivir"  begins  by  tell- 
ing ns  what  the  chairman  of  the  Midland  says.  It 
is  certainly  interesting,  but  I  fear  not  instructive. 
A  fortnight  back  I  asked  "Express  Driver"  £o 
give  me  the  name  of  the  G.  N.  shed  where  there 
are  8  of  the  big  engines,  none  of  which  are  con- 
naming  under  291b.  of  coal  per  mile?  As  he  has 
not  done  no  I  of  course  conclude  he  cannot,  as 
I  have  made  inquiries  all  about  the  line,  and  And 
no  one  can  tell  the  name  of  the  shed  or  the  number 
of  engines.  I  wish  "Express  Driver"  would  tell 
me  the  above  ;  he  says  he  has  seen  the  list.  All  I 
ask  is  where  is  it? 

Mr.  Stirling  has  not  stopped  building  his  8ft. 
engines,  as  No.  63  was  only  lately  turned  out,  and 
when  I  was  on  the  foot-plate  of  engine  No.  48  I 
was  reminded  that  this  engine  (accused  of  leaving 
the  metals  at  Abbots  Bipton  so  readily  by  "  Ex- 
press Driver  "  a  short  time  back),  has  now  started 
work,  after  being  thoroughly  repaired.  This  does 
not  look  as  if  they  were  not  giving  satisfaction. 
Mr.  Boyd  said,  "  perhaps  '  Express  Driver's ' 
account  of  the  G.  N.  engines  was  as  incorrect  as  that 
he  gave  about  the  G.  E.  B.  Co.'s."  I  don't  know 
much  about  the  latter,  but  can  say  that  his  infor- 
mation about  G-  N.  engines  is  incorrect,  and  Mid- 
laud  men  even  tell  me  so,  and  as  to  single  engines 
not  being  able  to  run  Pullman's  cars,  if  I  am  to 
believe  my  ears  and  eyes  (which  "  Express  Driver  " 
will  perhaps  contradict),  it  is  done  on  the  L.  B.  and 
S.  C.  B.  in  turns  with  the  four-coupled  ones. 
"  H.  B."  has  seen  No.  48,  and  doubtless  others  as 
well ;  and,  from  his  very  sensible  letter,  I  am  glad 
to  see  that  others  beside  myself  do  not  coincide 
with  "  Express  Driver  "  as  to  single  engines.  They 
are  not  put  on  pedestals  yet,  and  they  have  run 
and  are  running  Pullman's  cars,  and  keep  just  as 
good  time  as  coupled  ones,  on  about  an  average  of 
71b.  per  mile  lighter.        John  H.  Chalmers. 


ford  in  63  minutes.  I  am  not  sure  of  the  exact 
distance,  but  taking  it  at  494  miles  we  have  a  speed 
of  47  3  miles  an  hour.  The  Scotch  Pullman  express 
takes  65  minutes,  equivalent  to  45  0  miles  an  hour. 
The  other  trains  stop  at  Kentish-town,  and  are 
allowed  68  minutes  at  Bedford ;  i.e.,  including  this 
stoppage  tbey  average  43  8. 

Now  I  trust  that  I  am  an  impartial  man,  and 
certainly  I  have  no  prejudice  against  the  Midland, 
except  perhaps  occasionally  owing  to  "Express 
Driver's  "  extravagant  laudations.  Still,  it  seems 
to  me  that  the  Great  Northern  work  is  on  the  whole 
the  best  in  England ;  and  as  it  ib  done  thoroughly, 
efficiently,  and  economically,  T  conclude  that  Mr. 
Stirling  knows  his  business  at  least  as  well  as  his 
critics. 

"  Express  Driver  "  asks  if  the  10  a.m.  G.  N.  train 
excludes  third-class  passengers,  because  the  8ft. 
wheel  engine  could  not  keep  time  with  them.  As 
the  train  is  worked  with  small  7ft.  wheel  engines, 
this  is  not  a  very  sensible  question;  but  a  G.  N. 
driver  might  reply  that  they  could  take  any  quantity 
of  all  three  classes,  if  they  were  contented  with  a 
Midland  rate  of  speed.  He  might  also  ask  who  did 
away  with  the  second  class  ?  One  argument  urged 
for  its  abolition  was  that  it  would  enable  the  Mid- 
land trains  to  keep  better  time.  They  don't  keep 
particularly  good  time  as  it  is,  at  least  in  my  ex- 
perience, and  have  not  renounced  their  old  habit  of 
running  with  double  engines.  By  the  way,  why  are 
the  Midland  people  so  much  afraid  of  spies  in  the 
camp?  Mr.  Chalmers  seems  to  have  caused  as 
much  excitement  by  being  on  an  engine  as  the  traitor 
in  Vol.  XXII..  p.  175,  who  divulged  the  secret  of  the 
locomotives  "  jumping  awful."  G. 


[11060. V— What  is  "  Express  Driver's  "  object  in 
writing  such  letters  as  he  does  ?  He  makes  state- 
ments which  are  quite  incorrect,  and,  when  ques- 
tioned about  them,  gives  no  real  facts  to  substantiate 
what  he  has  before  stated.  Look  at  those  he 
brought  against  several  classes  of  G.  E.  B.  engines. 
In  reply  to  my  last  letter  he  only  says  "he  is 
assured  his  information  was  correct."  He  evidently 
really  "  knows  "  nothing  about  it.  I  still  say  that 
his  statements  with  regard  to  G.  E.  engines  in 
many  particulars  are  quite  incorrect.  But  he  is  not 
content  with  making  charges  which  he  cannot 
prove,  but  he  begins  his  last  letter  by  imputing 
motives  to  Mr.  J.  H.  Chalmers  in  such  a  manner  as 
to  be,  in  my  opinion,  a  downright  insult.  He 
implies  that  Mr.  Chalmers'  motive  in  defending  the 
G.  N.  B.  engines  is  simply  spite  against  the  Mid- 
land, because  they  now  take  a  part  of  the  Scotch 
traffic.  Such  an  attack  is  almost  too  mean  to  be 
worth  noticing.  However,  I  don't  think  "  Express 
Driver's  "  opinions  and  assertions  are  very  likely  to 
damage  Mr.  Chalmers'  reputation  in  the  English 
Mechanic.  He  has  proved  lately  times  ont  of 
number  how  utterly  he  is  blinded  by  bis  prejudice  in 
favour  of  the  Midland,  and  all  that  concerns  it,  for 
him  to  be  able  fairly  to  judge  of  another's  motives. 
Bnt  he  states  further  on,  "  single  engines  could  not 
run  Pullman  trains."  Why  is  this  ?  I  suppose  he 
will  tell  us  it  is  owing  to  the  enormous  amount  of 
dead  weight  in  Pullman  carriages  in  proportion  to 
the  number  of  passengers  carried.  But  the  Midland 
has  always  professed  to  be  firmly  opposed  to  in- 
creasing dead  weight.  This  was  the  reason  given 
for  taking  off  second-class — namely,  to  reduce  the 
dead  weight  per  passenger.  They  profess  to  take  off 
second-class  to  reduce  dead  weight,  bnt  they  put 
on  Pullman  cars  (thus  making  three  classes  again), 
which  are  heavier,  in  proportion  to  the  passengers 
carried,  than  any  other  class.  Will  "Express 
Driver  "  give  a  straightforward  explanation  of  this  P 
Also  will  ne  state  the  dead  weight  of  a  Pullman  car, 
and  the  number  of  passengers  carried?  And, 
secondly,  the  dead  weight  of  an  ordinary  first-class 
Midland  carriage,  and  the  number  of  passengers 
carried  ?  Both  weights,  of  course,  to  be  given  with 
the  carriages  empty.  I  don't  quite  understand  his 
reference  to  my  letter  (p.  258,  or  256).  If  he  refers 
to  his  own  letter  (10982,  p.  227)  he  will  see  that  he 
"does"  state  that  all  three  classes  of  G.  E.  B. 
engines  he  mentions  are  short  of  steam.  This  is 
only  true  of  the  new  coupled  built  this  year.  How 
any  one  can  constantly  make  such  incorrect  state- 
ments as  "Express  Driver"  has  lately  I  cannot 
understand.  A.  G.  Boyd. 


[11081.] — Mat  I  point  out  some  facts  derived  from 
this  month's  time  tables?  I  find  there  are  three 
trains  a  day  out  of  King's-cross,  which  reach  Peter- 
borough in  90  minutes,  an  average  rate  of  50"8 
miles  an  hour;  2  in  92  minutes,  or  49  7  miles  an 
hour;  1  in  95  minutes,  or  481  miles;  1  in  97 
minutes  (including  a  stoppage  at  Finsbury-park). 
or  47  1  miles  ;  2  in  100  minutes  (one  of  which  stops 
at  Finsbury-park),  or  45-7  miles.  To  set  against 
this  the  Midland  has  the  train  which  reaches  Bed 


1.11082.]— With  regard  to  "  Express  Driver"  and 
the  G.  N.  B.  8ft.  engines,  I  must  say  a  word  or  two. 
What  "  Express  Driver"  Bays  about  their  heating 
surface  being  so  small,  and,  consequently,  their 
requiring  such  a  sharp  blast  (which,  of  course, 
causes  much  back  pressure),  is  all  perfectly  true ; 
but  the  question  is  this— Are  the  G.  N.  B.  8ft. 
wheel  engines,  with  little  heating  surface  and  sharp 
blast,  as  efficient  as  the  M.  B.  engines,  with  more 
heating  surface  and  a  larger  blast  pipe?  Now  I 
think  in  this  case  practice  is  better  than  theory — 
that  is,  I  think,  we  can  judge  a  locomotive  bettor  by 
the  work  it  does  than  by  its  build  or  dimensions ; 
therefore,  firstly,  we  may  notice  that  these  engines 
always  take  the  10  a.m.  from  Leeds  to  London, 
which  is  certainly  the  fastest  narrow-gauge  train  we 
have,  and  that,  too,  as  punctually  as  clockwork  ;  in 
fact,  that  train  often  arrives  at  King's  Cross  before 
its  time.  Then,  again,  there  are  the  Scotch  np  and 
down  expresses,  which  are  also  often  run  by  these 
engines,  and  also  noted  for  punctuality,  and  the 
former  of  which  was  accelerated  hut  month  by  five 
minutes  between  York  and  London,  and  doing  the 
distance  from  Edinburgh  in  9  hours  20  minutes. 
Also,  lastly,  to  give  a  particular  case.  I  travelled 
the  other  day  by  the  8.30  p.m.  Scotch  night  express 
from  King's  Cross,  and  the  following  is  a  tabular 
view  of  the  running  between  King's  Cross  and 
Peterborough.  There  were  10  coaches  on,  and  the 
engine  was  an  8ft.  one  (No.  22) : — 


Miles. 


12* 

17| 

32 

41 

515 

58} 

69* 

76* 


(depart) 
(pass) 


h.  m. 
8  31 
8  50» 

8  55 

9  10 
9  19 
9  30 
9  37 
9  49* 

10  0 


Midland. 

1st  &  3rd.  Time  taken. 
St.  Pancras  (depart)    ...  10  30 
Edinburgh  (arrival)    ...    9  15    ...    10  45 

G.  N.  E. 

1st  &  2nd.  Time  taken. 
King's  Cross  (depart)  ...  10  0 
Edinburgh  (arrival)    ...    7  25    ...     9  25 

1st,  2nd,  3rd.  Tune  taken. 
King's  Cross  (depart)  ...  10  35 
Edinburgh  (arrival)    ...    8  45    ...    10  10 

Thus  the  G.  N.  B.,  with  1st,  2nd,  and  3rd,  beat 
the  Midland  1st  and  3rd  by  35  minutes ;  and  th» 
Flying  Scotchman  1st  and  2nd  beat  the  Midland 
train  by  1  hour  and  20  minutes.  C.  P. 


THE 


Stations. 
King's  Cross 
Potter's  Bar 
Hatfield 

Hitchin  „ 
Biggleswade  „ 
St.  Neofs 
Huntingdon  ,, 
Holme  ,, 
Peterborough  (arrival) 

*  Between  King's  Cross  and  Potter's  Bar  there 
is  a  heavy  inclino  nearly  7  miles  long. 

Thus  the  distance  from  Potter's  Bar  to  Hunt- 
ingdon (46  miles)  was  covered  in  47  minutes.  Also 
from  Potter's  Bar  to  half  a  mile  beyond  Holme 
must  have  been  done  in  an  hour,  a  distance  of  57 
miles.  I  am  pretty  certain  that  the  driver  slack- 
ened at  the  end  of  the  journey  purposely,  because  he 
was  before  time. 

With  reference  to  their  not  making  steam  enough 
to  keep  time,  I  think  "  Express  Driver"  is  the  only 
person  I  ever  heard  of  who  said  so.  I  myself  have 
asked  several  G.  N.  B.  drivers  what  they  thought 
of  them,  and  have  always  received  as  an  answer  that 
they  made  steam  splendidly. 

I  might  also  mention  that  I  have  travelled  five  or 
six  times  by  express'  trains  drawn  by  this  class  of 
engine,  and  have  never  been  more  than  a  minute 
late.  Talking  of  fast  speeds  over  short  distances, 
one  of  them  runs  from  Grantham  to  Peterborough 
(29  miles)  in  34  minutes  daily. 

"  Express  Driver"  wants  to  know  why  the 
G.  N.  B.  only  run  1st  and  2nd  class  carriages 
on  their  fast  day  train  to  Scotland.  He  thinks  it  is 
because  the  8ft.  engines  cannot  keep  time  with  a 
long  train.  Now  this  cannot  be,  for,  if  so,  why  do 
these  engines  sometimes  take  the  3rd  class  trains 
also?  I  think  the  real  reason  is  shown  in  the 
following  table:— 


4  SPHINX  "—THE  TJNGULA 
PROBLEM. 
[11083.]— Pkbmit  me  to  release  "Plumb-bob" 
from  a  mistake  under  which  he  has  unconsciously 
laboured.  I  do  not  doubt  that  he  is  a  regular  sub- 
scriber to  the  English  Mechanic.  However, it 
seems  to  me  that  he  could  not  have  read  the 
"Sphinx"  very  closely,  for  if  ho  had  ho  would 
have  been  certain  to  have  found  ont  that  the  unguis 

Eroblem,  solved  bv  me,  p.  82,  is  not  the  solution  of 
is  problem  (No.  507,  p.  25,  March  17),  but  that  of 
No.  501  (February  25)  proposed  by  "  Grosvenor." 
I  cannot  imagine  how  "  Plumb-bob "  could  have 
mistaken  the  two  problems,  since  they  are  ai  dif- 
ferent as  possible.  The  one  requires  the  ratio  of  s 
certain  quantity  of  remaining  water  to  the  volume 
of  a  certain  cylindrical  vessel  after  the  vessel  hu 
been  tilted  up  and  some  of  the  water  spilt ;  the 
other  requires  the  angle  to  which  a  certain  sized 
vessel  of  a  conic  frustum  shape  must  be  tilted  np 
in  order  to  spill  half  the  contents.  Besides  the 
answer  alone  ought  to  have  convinced  "  Plumb- 
bob"  that  it  was  not  intended  for  his  question. 
However  I  trust  that  he  will  have  found  ont  fail 
mistake  before  this.  I  never  knew  that  cyUndrie 
ungulas  are  treated  of  in  arithmetical  books,  as 
"  Plnmb-bob  "  asserts.  However,  I  must  say  that  I 
have  a  book  of  mathematics  whieh  treats  of  both 
cyhndric  and  conic  nngulas,  but  not  in  the  form 
which  "Plnmb-bob"  proposes.  Perhaps  Mr. 
Proctor  would  be  kind  enough  to  enlighten  us  on 
the  subject,  and  I  for  one  shall  feel  greatly  obliged. 
Writing  on  this  subject  I  may  as  well  say  that  I 
am  very  pleased  indeed  to  see  Mr.  Proctor's  de- 
monstration, of  the  finding  of  the  volnme  of  s 
oylindrio  ungula  (p.  224),  which  I  do  not  doubt  must 
have  interested  many  of  the  readers  of  the  Eng- 
lish Mechanic  beside  myself. 

In  my  answer  to  "  Brake "  in  the  "  Sphinx," 
which  appeared  in  the  last  number,  I  did  not  exactly 
point  ont  that  he  also  had  misread  my  answer— that 
is,  he  took  the  number  which  represented  the 
volnme  of  the  cylinder,  when  reduced,  for  that  of 
the  ungula.  The  answer  which  he  said  he  bad 
found  is  incorrect ;  at  all  events  I  do  not  sea  why 
he  should  have  taken  for  the  contents  of  the  unguis 
the  fourth  of  the  volume  of  the  cylinder.  Tbs 
result  of  Mr.  Proctor's  demonstration  is  exactly 
like  my  answer,  and  therefore  it  can  be  taken  as 
a  proof  of  the  correctness  of  the  formula  by  which 
the  problem  was  worked. 

While  I  am  about  this  I  may  perhaps  as  well  say 
what  I  should  otherwise  have  to  say  in  the 
"  8phinx,"  so  that  thia  letter  will  do  for  all. 
"  Plumb-bob "  says  that  my  solution  to  problem 
No.  499  (p,  159)  is  incorrect.    Strictly  speaking,  it 


length 

meter  of  its  base."  If  "  Plumb-bob  "  really  wants 
an  exact  answer  to  his  problem,  and  would  be  kind 
enough  to  say  so,  I  shall  solve  it  again. 

It  does  not  seem  to  me  that  such  a  remark  as 
that  made  by  "  W.  W."  on  equation  (No.  506.  p. 
316)  is  very  necessary,  since  an  equation,  especially 
a  cubic  equation,  must  be  solved  by  some  formula, 
whether  Cardan's  or  another,  any  variation  from 
which  entirely  depends  on  the  solver. 

Bin-Andak. 


KEEPING  BEES  IN  LARGE  TOWNS. 

[11084.}— Having  for  many  years  wished  to  try 
what  could  be  done  in  this  way,  I,  last  year  being  at 
work  near  Hereford,  made  a  box  12in.  square, Jim- 
deep,  with  8  comb  bars,  and  had  a  swarm  hived  a 
it  in  May  ;  about  4  days  after  I  removed  them  to 
Bristol,  a  very  rough  journey,  one  large  P'*0*0* 
comb  being  broken  down,  and  many  of  the  bees 
being  dead  under  it.  The  wonderful  instinct  they  have 
on  being  allowed  out  the  next  day  was  very  inte- 
resting ;  but  they  soon  began  to  find  their  way  back 
over  my  house  4  stories  high,  the  nearest  wav  to  the 
country.  The  weight  of  the  stock  in  September  was 
281b.,  but  as  I  was  rather  doubtful  about  the  proper 
way  to  deprive  them,  I  did  not  disturb  them.  Earlr 
this  season  I  made  another  hive  with  framed  comb 
bars  and  put  under  the  stock  hive,  making  the  bees 
go  through  it  to  go  in  or  out.  They  are  now  making 
comb  in  that  very  fast,  as  well  as  filling  up  tu 
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available  space  in  the  top  hive,  and  the  increase  of 
the  bees  in  number  is  very  groat.  I  have  been  very 
much  snpprised  to  find  them  so  very  harmless,  my 
garden  being  very  small  and  having  several 
children  constantly  playing  close  to  the  hive,  but  we 
are  good  friends  and  have  not  the  slightest  complaint 
to  make.  I  do  not  wish  to  lead  any  of  "  ours"  to 
believe  I  am  living  in  the  centre  of  the  city,  but  am 
not  far  from  it,  and  surrounded  for  some  distance 
by  houses,  and  from  my  experience  consider  they 
would  do  very  well  farther  in  towns  than  what  I  am. 
I  shall  be  glad  to  answer  anything  further  from 
those  who  would  like  to  try  to  keep  them,  or  to 
receive  advice  from  those  experienced  in  bee-keeping, 
hoping  I  may  be  the  meanB  of  starting  some  at 
what  I  believe  a  highly  interesting  work. 

J.  C,  Bristol. 

OVERHEADS. 
[11085.1— Although  "D.  H.  G."  says  that  he 
is  not  down  on  "  Robinson  Crusoe,"  he  has  given 
him  a  pretty  hard  nut  to  crack,  which  I  hope  he 
will  be  able  to  do,  for  I  think  that  "  D.  H.  G.'s  " 
overhead  would  take  too  long  to  make  to  Buit  most 
amateurs,  or  professionals  either,  and  a  good  work- 1 
man  would  be  able  to  turn  his  lathe  into  a  regular 
screw-cntting  one,  nearly  as  cheaply,  which,  in  spite 
of  all  *'J.  L.  '  may  say,  is  much  to  be  preferred. 
Besides  many  amateurs  who  have  no  screw-cutting 
attachment  to  their  lathes,  may  want  a  good  screw 
for  some  particular  job,  for  which  it  would  not  suit 
to  spend  much  time  or  money  ;  so  if  you  will  insert  j 
this  sketch  and  description,  I  think  it  will  help  them.  ! 

Although  "  D.  H.  G."  says  that  a  long  band  is  a 
source  of  error,  I  havo  not  found  it  to  ;  thorefore  I 


course,  does  away  with  the  above  mentioned  objec- 
tions, but  for  lathes  not  so  fitted  I  would  submit 
j  Fig/4,  and  nse  the  centre  chuck,  if  long  enough, 
which  it  most  likely  would  be.    If  there  were  auy 
difficulty  in  screwing  it  or  making  the  nut,  it  could 
I  be  made  the  same  as  Fig.  5,  which  shows  how  the 
[  pulley  is  fixed  to  the  slide-rest  handle,  but  it  would 
not  be  so  good  a  plan. 

If  the  chuck  were  long  enough,  or  a  new  one  were 
!  made,  two  pulleys  might  be  mnde  in  one,  giving 
!  double  the  number  of  changes,  with  but  little  more 
j  trouble.  The  coarsest  thread  that  I  have  cut  right 
I  out  with  this  gear  is  10  to  11  in. :  the  hand  is  barely 
I  in  diameter,  the  lathe  is  only  3"  centre. 

I  presume  that  "  D.  H.  G."  has  tried  this  or  some 
similar  plan  :  may  I  ask  wherein  it  failed '(  Like  him, 
I  hope  '  Robinson  Crusoe  "  will  send  his  plan.  That 
it  will  do  for  screw-cutting  I  do  not  doubt,  but  it 
will  have  the  disadvantage  in  sizing  the  pulleys 
tkat  "  D.  H.  G."  has  overcome  at  the  expense  of 
simplicity. 

How  will  "  Robinson  Crnsoe  "  keep  both  bands 
equally  tight  ?  I  think  that  there  is  a  greater  risk, 
through  unequal  tension,  than  there  is  through  un- 
equal stretching  of  a  band,  however  long.  There  is 
one  thing  that  must  be  borne  in  mind  when  driving 
the  slide- rest  with  cords,  and  that  is  that  the  tools 
must  cut,  not  grab,  or  failure  is  certain. 

The  holes  in  the  bar,  A ,  are  to  lengthen  or  shorten 
the  distance  between  pulleys.  J.  M.  Q. 


CHINA  PAINTING. 

[1108G] — To  those  who  care  for  such  it  may  be  of 
interest  to  know  that  capital  little  tiles  for  painting 
on  may  be  obtained  from  the  household  broken 


do  we  stop  at  Westbourne-park ?"  Ac.,  the  solution 
of  which  would  bo  very  much  facilitated  by  tho  ar- 
rangement proposed. 

I  cannot  approve  of  "  Philo's  "  plan  of  bothering 
the  porters  with  questions.  It  can  do  him  no  good, 
and  only  sours  the  men,  with  the  probahlo  effect  of 
rendering  them  less  civil  and  obliging  than  as  a  rule 
they  are.  j.  k.  P. 

FORMULA  FOR  NEW  DEVELOPER, 

[11088.] — The  query  I  asked  some  time  back  in 
your  paper  as  to  formula  for  new  developer  not 
having  met  with  a  reply,  it  is  probable  that  your 
readers,  or  some  of  them,  do  not  know  of  it.  Quite 
recently,  after  searching  repeatedly  the  back 
numbers  of  the  English  Mechanic.  I  found  that 
the  formula  was  on  one  of  Newson  and  Swan's 
collodion  bottles.  I  had  been  using  Stanley's  lately, 
and  had  forgotten  when  I  saw  it.  It  is  such  a  good 
working  developer  that  I  think  those  of  your  readers 
who  work  at  photography,  and  do  not  know  of  it, 
would  be  glad  to  have  their  attention  drawn  to  it, 
and  I  therefore  have  inclosed  it : — 

New  Developing  Solution. 
No.  L 

Sulphate  of  iron    \  oz. 

Sulphate  of  copper   ...  •    J  dr. 

Water  5  0z. 

No.  2. 

Nitrate  of  baryta    ft  dr. 

Glacial  acetic  acid    \  oz. 

Spirit  of  wine  I  oz. 

Water  5  ©z. 

Dissolve  No.  1  and  No.  2  in  separate  bottles,  then 
mix  and  filter.  Fred  Ah". 

MITRE  PLANING  MACHINE. 

[11089.] — In  answer  to  "Strotton's"  inquiry 
(see  letter  10967,  p.  279),  I  send  the  following  par- 
ticulars, and  sketch  of  the  inside  of  each  flange  : — 

Each  plane  iron  is  fastened  to  a  wooden  flange, 
9in.  dia.,  lin.  thick  (having  a  perfectly  level  face 
turned  on  one  side  of  it  on  face  plate  of  a  lathe)  the 
cutting  edge  projecting  through  this  level  side,  the 
same  as  it  does  on  the  bottom  of  the  hand  plane,  and 
at  the  same  angle. 


«-p  it.  This  plan  does  not  give  the  range  that 
•*  D.  H.  G."  asks  for,  bst  it  may  be  mado  to  give  a 
great  variety  of  pitches— in  fact  as  many  as  most 
amateurs  require,  as  they  are  not  bound  to  use  the 
standard  pitch  for  every  size  ;  but  if  they  make 
about  18  pulleys,  say  4  for  the  slide-rest,  and  the 
rest  for  the  mandrel,  properly  proportioned,  it  will 
do  all  that  they  will  require,  and  the  trouble  in 
making  the  pulleys  is  about  tho  same  as  in 
**  D.  H.  G.'s"  plan,  except  that  they  are  always 
on  the  mandrel  when  being  sized,  which  is  a  great 
convenience,  as  the  piece  of  wood,  Ac.,  which  is 
being  tried  on  need  not  be  removed  from  the  centres 
to  reduce  the  pulley.  The  chief  disadvantage  is  that 
the  work  must  be  removed  to  alter  the  pulleys,  but 
M  amateur's  work  is  generally  light  that  is  not 
much  trouble.  It  will  not  do  sliding,  but  for  small 
lathes  it  is  generally  better  to  feed  by  hand. 

My  overhead  is  fitted  in  a  kitchen  which  is  un- 
coiled, and  is  fixed  to  the  joists,  as  will  be  seen  by 
the  sketch.  Whore  this  cannot  be  managed,  a  bar 
like  Fig.  3,  screwed  or  bolted  to  the  ceiling,  is  as 
good  or  better.  The  sheaves  may  be  bought  at  the 
ironmonger's  for  Id.  each  ;  the  sheave  blocks  are 
Bade  out  of  I  x  iron,  the  pins  are  ,*.-  wire,  and 
tho  S  books  are  i  wire  ;  the  bar,  A,  is  made  of  wood, 
the  lever  is  1"  x  about  3ft.  long,  the  fulcrum 
about  6"  from  one  end,  and  for  most  work  the 
weight  required  is  about  101b.  ;  the  band  I  use  is 
white  blind  cord,  and  it  is  joined  simply  by  a  knot ;  j 
tho  pulleys  of  course  have  pretty  deep  grooves. 

In  my  lathe  the  mandrel  goes  right  through,  and  > 
the  pulleys  are  pnt  on  the  outside  end,  which,  of ' 


crockery  cask,  especially  large  white  dishes  ;  the 
only  tool  which  will  work  them  is  a  blacksmith's 
file  ;  with  one  of  these,  the  fragments  may  be  worked 
up  into  any  shape  required,  though,  of  course,  a 
crack  or  split  will  now  and  then  occur.  The 
bottom  of  a  broken  soup  tureen,  neatly  rounded  off 
in  this  way,  mades  a  capital  little  picture  frame. 

Stretton. 

SPELLING  BY  SOUND. 

[11087.]—"  Philo  "  (see  letter  11035,  p.  331), 
thinks  again.  If  he  would  take  Montaigne  to  heart, 
and  tell  us  something  that  he  knows,  it  would  be  a 
trifling  change  from  his  usual  "thoughts,"  and  his 
crude  suggestions  left  for  other  people  to  lick  into 
Bhape.  I  will  give  "Philo"  credit  for  one  good 
notion,  and  that  is  that  the  public  would  be  con- 
siderable gainers  at  a  trifling  expense  to  the  Metro- 
politan District  Railway  Companies  if  the  latter 
would  furnish  a  list  of  (at  least)  all  the  principal 
stations  at  which  a  train  stops,  inside  instead  of 
outside  tho  carriages,  as  it  is  almost  impossible  at 
the  underground  stations  to  make  out  what  is 
written  on  the  boards  before  the  train  has  quite 
come  to  a  stand,  and  difficult  even  then,  while  every 
knowing  one  who  has  to  travel  westward  from 
Gower-street,  Portland-road,  or  Baker-street,  gets 
into  the  first  train  that  comes  in,  in  order  to  get  out 
of  the  horrible  smells  encountered  at  those  places, 
for  the  comparatively  pure  atmosphere  of  Edgware- 
road  ;  and  on  this  section  of  the  lino  one  constantly 
hears  the  question,  "Ib  this  the  Victoria  train? 


The  two  flanges  to  which  the  irons,  o  o,  are 
fastened  are  fixed  to  each  end  of  a  wooden  man- 
drel 16in.  long,  3in.  dia.  (having  an  iron  shaft 
through  the  middle). 

W  is  a  piece  of  board  fitted  between  the  flanges 
to  which  the  irons,  a  a,  are  fastened,  about  llin. 
from  back  to  front,  and  fixed  to  bed,  low  enough  for 
the  moulding  (when  being  cut)  to  go  under  the 
mandrel. 

Now  to  plane  the  moulding  to  the  right  level  for 
picture  frames,  you  lay  it  on  the  top  of  table  W 
against  the  guides  placed  at  right  angles  to  each 
other  (as  shown  on  page  255)  and  revolve  the  flanges 
towards  you,  pushing  the  end  of  the  moulding 
against  the  flange.  Wootton. 


The  Ancestor  of  Man.— In  reference  to  the 
question,  from  which  of  the  quadrumana  did  man 
originate.  Professor  Haeckel,  in  his  recent  work, 
"  Tho  History  of  Creation."  gives  his  opinion  that 
the  human  race  is  a  small  branch  of  the  gronp  of 
catarrhini,  and  has  developed  out  of  long  since 
extinct  apes  of  this  group  in  the  old  world.  And, 
when  on  this  subject,  he  refers  to  Professor  Huxley's 
remarks,  which  show  that  man  is,  nearly  as  much  as 
the  ape,  a  four-handed  animal ;  for  various  tribes  of 
men,  the  Chinese  boatmen,  the  Bengalee  workmen, 
and  the  negroes  when  climbing,  use  the  great  toe  in 
the  same  manner  as  the  monkey,  and,  therefore,  tho 
possession  of  only  a  single  pair  of  hands  is  not  to  be 
looked  on  as  a  characteristic  of  the  human  race.  He 
also  points  out  a  fact,  necessary  to  be  observed  by 
unscientific  people — namely,  that  none  of  the  man- 
like apes  are  to  be  regarded  as  the  parent  of  the 
human  race,  but  that  the  apelike  progenitors  of  the 
human  race  are  long  since  extinct.  In  concluding 
his  work,  Professor  Haeckel  remarks  on  the  desire 
of  some  who  are  not  actually  opponents  of  the 
doctrine  of  descent.  "They  wait."  he  says,  "the 
sudden  discovery  of  a  human  race  with  tails,  or  of  a 
talking  species  of  apes."  But  such  manifestations, 
the  author  observes,  would  not  furnish  the  proof 
desired ;  and  unthinking  persons  would  be  provided 
with  as  satisfactory  (?)  arguments  as  they  nowadays 
employ  in  hurling  their  defiance  against  all  who  are 
evolutionists.  t  -.-""j 
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REPLIES  TO  QUEEIES. 


%•  In  their  answers.  Correspondents  are  re- 
ctfully  requests*"  to  mention,  in  each  instance, 
title  and  number  of  the  query  asked. 


[24074J— Perspiring  "in  Extremis."— Cuca 
Leaf.— From  painful  e xperience  I  can  fully  endorse 
the  remarki  of  B.  T.  Scott  (24074)  on  the  danger  of 
suppressing  perspiration,  especially  in  flle  feet. 
When  in  my  teens  I  was  an  extreme  sufferer  from 
this,  the  feet  going  literally  raw  in  the  course  of  a 
few  hours ;  hut  I  was  always  particularly  and 
generally  warned  to  nse  no  means  to  suppress  it. 
I  never  used  other  than  boiled  bran  as  an  emollient, 
bathing  the  feet  with  it,  and  wearing  worsted  stock- 
ings, changed  often.  After  20  years  of  age,  being 
in  a  sedentary  occupation,  it  spontaneously  dis- 
appeared, and  my  previous  good  health  merged  into 
the  condition  of  dyspepsia  and  head  affection,  by 
which  my  life  was  rendered  miserable,  and  for  which 
I  could  get  no  relief,  in  spite  of  the  beat  advice  and 
remedies.  Not  liking  to  surrender  at  29  years  of 
age,  I  commenced  to  study  and  experimentalise,  and 
by  good  regimen  and  remedies  soon  obtained  relief, 
the  first  favourable  symptom  being  the  return  of 
the  extreme  perspiration  in  the  hands  and  feet,  so 
many  years  absent.  >  have  always  kept  tip  the 
action,  and  since  then  have  enjoyed  the  best  of 
bodily  and  mental  vigour,  thongh  now  57.  In  re- 
joinder to  the  further  observations  of  Mr.  Scott,  as 
to  the  necessity  of  promoting  the  general  perspira- 
tion of  the  body,  I  may  say  that  that  gives  no 
relief  to  the  feet,  as  I  find  them  equally  affected, 
even  when  the  perspiration  is  often  daily  so  greet 
as  to  penetrate  the  outer  coat.  The  only  palliative 
I  use  is.  when  the  feet  become  raw  and  painful,  to 
dip  the  finger  in  some  powdered  tannic  acid,  -mi 
rob  this  on  the  perspiring  surfaces.  The  skin  thus 
becomes  tanned,  blackened,  and  finally  pools  off, 
leaving  a  sound  healthy  surface.  The  cril  is  thus 
neutralised,  without  checking  the  healthy  perspira- 
tion or  hardening  the  tissues  of  the  feet,  causing  so 
mnch  dull,  aching  pain,  and  crippling  the  wnlk. 
Pedestrianising  I  have  fonnd  the  canvas  shoes  the 
best  of  wear,  allowing  free  evaporation  of  the  heat 
and  moisture,  and  preventing  the  soreness  occasioned 
when  the  feet  are  cased  up  in  the  impermeable 
leather  boots.  I  have  no  doubt  the  excessive  per- 
spiration might  be  checked  by  drinking  the  decoc- 
tion of  oak  bark,  which  has  that  property ;  but  the 
suppression  of  any  natural  evacuation  is  a  dangerous 
game  to  play,  and  must  result  in  evils  which  should 
not  be  lightly  courted.  Reading  the  several  articles 
which  have  appeared  in  the  English  Mechanic 
on  the  cuca  leaf  and  its  action,  I  was  induced  to 
procure  some  and  experimentalise  with  it,  having 
good  opportunity  to  test  its  powers  nnder  extreme 
circumstances.  The  results  experienced  were  very 
singular,  and  confirmed  much  of  what  has  been 
asserted  concerning  its  action.  It  did  its  work 
well,  and  so  did  I  mine,  with  a  particular  absence  of 
after  exhaustion  or 'even  lassitude,  though  followed 
bw  11  hours'  fast,  without  the  slightest  incon- 
venience. I  should  have  been  glad  to  have  given 
the  minuter  details,  but  for  the  fear  of  trespassing. 
However,  I  shall  make  further  detail  and  study  of 
it,  and  perhaps  the  Editor  might  allow  me  to  com- 
municate my  experience  and  observations. — Incog. 

[26375.1— Forces  of  Impact.— This  desultory 
conversation,  if  I  may  be  allowed  so  to  style  written 
communications,  can  lead  to  no  good  result.  The 
query  is  answered,  and  there  is  no  need  of  further 
correspondence.  Perhaps  I  was  wrong  to  take  the 
words  of  C.  W.  Hodgson  in  the  way  I  did,  but  eer- 
tainly  they  did  seem  odd.  I  acknowledge  that  I 
repeated  his  reply,  but  only  for  the  sake  of 
strengthening  his  assertion ;  as  the  old  saying  is, 
"  Two  heads  are  better  than  one."  The  ease  of 
James  Diokson,  who,  I  hope,  will  excuse  me  for 
again  alluding  to  him,  is  rather  different,  for  he 

Sres  a  solution  which  he  remarks  that  I  had  alluded 
,  but  no  mention  does  he  make  of  the  solution  I 
sent  up.— Cycloid. 

[26488.]— Plan imeter  (TJ.Q.).— Before  this  query 
disappears  entirely,  I  will  say  that  I  fancy  it  con- 
sists of  a  small  toothed  wheel,  fastened  in  a  forked 
handle,  which  wheel,  on  being  caused  to  revolvo  by 
being  drawn  over  the  surface  of  a  map,  4c.,  gives 
indication  of  the  distance  travelled  over  by  means 
of  a  suitable  recording  apparatus,  whieh  notes  the 
number  of  revolutions  performed.  If  I  am  wrong, 
our  friend,  W.  F.  Stanley,  can,  I  am  sure,  put 
me  right,  and  cut  the  Gordian  knot. — Charlie 
Tudor. 

[26498.]— Planimeter  (TJ.Q.).— This  instrument, 
in  various  forms,  is  exhibited  at  the  Loan  Collection, 
South  Kensington.  Mr.  Merrifield,  F.B.S.,  at  the 
conference  on  the  17th  ult.,  described  a  diagram 
instead  of  the  instrument,  which  lay  before  him  on 
the  table.  This  was  unsatisfactory,  for  several 
gentlemen  who  examined  this  beautiful  piece  of 
mechanism  afterwards  could  not  exactly  make  out 
how  it  was  to  be  worked.  In  this  way  time  is  lost 
describing  diagrams.  Every  one  followed  Sir  Joseph 
Whitworth  when  he  exhibited  his  measuring  machine, 
and  showed  how  it  was  worked,  and  how  the 
Tsiroin.  was  rendered  appreciable.  Amsler's  plani- 
meter is  used  for  calculating  the  area  of  plans  or 
plane  surfaces  in  metrical  measure  or  square  inches. 
It  consists  of  two  rods  jointed  together,  the  end  of 


the  one  being  fixed,  while  the  end  of  the  other 
(which  rests  on  a  wheel  that  only  records  the  per- 
pendicular distance  it  passes  through,  is  made  to 
pass  round  the  outline  of  the  area  which  is  to  be 
measured.  In  the  accompanying  figure  it  will  be 
seen  that  when  the  rod,  A  B,  occupies  the  position 
A'  B',  the  triangle  a  C  A'  is  equal  b  C  B',  and  the 
wheel  at  C  only  records  the  perpendicular  distance, 
C  P.    And  the  area  of  the  space  through  which 


A  B  passes  will  always  be  equal  to  A  B,  multiplied 
by  the  perpondicular  distance  through  whioh  the 
wheel  at  the  centre  of  A  B  passes.  Again,  sup- 
posing the  wheel  at  C  coincide*  with  C",  then  the 
area  passed  over  wonld  be  equal  to  A  B,  multiplied 
by  C  P".  It  is  a  great  drawback  that  most  of  the 
apparatus  that  requires  minute  examination  is  kept 
in  glass  cases. — Hugh  Clements. 

[25487.]— Electric  Clocks  (TJ.Q.).— I  will  give 
T.  Herbert  the  benefit  of  what  little  experience  I 
have  gained  with  these  clocks  during  the  last  five 
years.  1st.  With  a  well-made  clock  as  a  driver,  as 
long  as  the  battery  works,  the  receiver  indicates 
correct  time.  2nd.  All  the  clocks  (electrical)  which 
I  have  seen,  depending  on  themselves  for  being 
driven,  and  not  on  another  clock,  were  liable  to  the 
same  defects  as  ordinary  clocks,  as  they  were  regu- 
lated with  a  pendulum.  3rd.  I  should  never  use 
electricity  as  the  prime  mover  of  a  clock,  but  only 
as  the  recorder  of  the  work  done  by  a  standard  clock, 
which  I  desired  to  transmit  simultaneously  to  several 
stations:— A.  F.  J. 

[26501.]-K3hloride  of  Silver  Battery  (TJ.Q).— 
The  best  way  of  getting  the  chloride  of  silver 
replenished  is  to  send  the  battery  cells  to  the  maker. 
To  attempt  to  recast  them  yourself  will  repay 
neither  expense  nor  trouble.— Alfred  H.  Allen, 
Sheffield. 

[25501.1—  Chloride  of  8ilver  Battery  (TJ.Q.).— 
Bemove  the  decomposed  chloride,  wash  the  plates 
well,  and  fill  up  with  clean  fresh  chloride,  which  you 
can  either  make  yourself,  by  precipitating  nitrate  of 
silver  solution  with  common  salt,  or  buy  of  the 
"optical"  instrument  maker  who  sold  you  the 
battery.— Sapbrb. 

[25502.1— Cleaning  VeUum  (TJ.Q.).— Try  ben- 
zine, applied  with  a  sponge.  It  will  remove  almost 
every  stain,  and  does  not  destroy  the  texture  in  the 
least.— Winkle. 

[25621.]r-Jeru«alem  Artichoke  (TJ.Q.).— Yes ; 
it  is  possible  to  use  the  outer  bark  as  a  paper 
material,  after  maceration.  The  resulting  paper  is 
rather  short  in  fibre.  The  principal  defect  hitherto 
has  been  the  small  quantity  of  stalks  obtainable.  As 
the  pith  itself  is  valuable  for  artificial  flower- 
making,  the  stems  should  be  split,  and  the  pith 
removed,  before  soaking.— FlCCANOSO. 

[25522.]— Borax  (TJ.Q.).— Unless  the  quantity  of 
crude  matter  thrown  off  be  so  great  as  to  produce  a 
deposit  on  the  leaves  of  the  plants,  I  believe  that  the 
fumes  wonld  be  rather  beneficial  than  injurious. — 
Lac  de  Leh  an. 

[25522.]— Borax  (TJ.Q.).— Action  is  injurious. 
It  changes  the  colour  of  vegetables.— Hugh  Cle- 
ments. 

[25527.]— Bisulphide  of  Carbon  (TJ.Q.).— Many 
modifications  have  been  proposed  in  the  apparatus 
used  for  extracting  oils  and  grease  from  refuse  by 
means  of  the  above,  the  modification  depending 
principally  on  the  nature  of  the  refuse.  The  follow- 
ing account  will  give  a  general  idea  of  the  principles 
involved.  In  a  large  steam-jacketed  metal  pan  is 
placed  the  refuse  matter;  this  is  covered  over  with 
a  head,  bearing  a  worm,  as  in  an  ordinary  still. 
Steam,  mixed  with  a  small  proportion  of  carbon  bi- 
sulphide, is  thrown  in  a  jet  into  the  mass  of  refuse ; 
the  jacket  at  this  point  is  kept  rather  cool  by  means 
of  a  current  of  water.  The  steam,  along  with  the 
carbon  bisulphide,  penetrates  the  mass  and  con- 
denses. After  some  time  the  oil,  Ac.,  dissolved  out 
by  the  carbon  bisulphide,  collects  at  the  surface  of 
the  water  thus  condensed.  When  it  is  judged  that 
the  refuse  has  been  thoroughly  exhausted  of  its 
grease  the  mixed  jet  of  steam  and  carbon  bisulphide 
is  discontinued,  and  the  outer  jacket  heated  by 
means  of  a  current  of  steam.  This  causes  the 
volatile  sulphide  to  distil  off  from  the  grease.  It 
passes  through  the  worm  of  the  still,  and  is  carefully 
collected  to  be  used  again  in  future  operations. 
When  all  the  bisulphide  has  been  driven  off  the 
steam  pan  is  allowed  to  cool,  and  the  oil  or  grease 
drawn  off  from  the  surface  of  the  water  on  which  it 
floats.  The  quantity  of  bisulphide  actually  required 
is  very  small.  The  retail  price  of  bisulphide  of 
carbon  is  about  Is.  a  pound ;  the  wholesale  price  I  do 
not  know,  but  several  manufacturers  of  that  article 
advertise  weekly  in  the  Chemical  News,  and  from 
them  you  could  easily  obtain  a  quotation.— Beftjbb 
Nothing. 


[25527.]— Biaulphide  of  Carbon  (TJ.Q.).-Bi. 
sulphide  of  carbon  can  be  obtained  at  a  very  mode- 
rate price  in  large  quantities.  It  is  usnallj  con- 
veyed in  iron  casks,  but  should  be  stored  in  wells, 
under  water,  and  only  pumped  up  as  required.  Tbe 
material  from  which  the  grease  is  to  be  extracted  ii 
treated  with  the  bisulphide  in  a  close  iron  ntvi, 
and  the  liquid  is  afterwards  drawn  off  and  dunllei 
by  means  of  steam,  when  the  grease  remains  behin-i 
and  is  purified.  The  utmost  care  is  necessary 
throughout  the  process  to  avoid  loss  of  material 
and  consequent  explosions  or  injury  to  health.  Sul- 
phide of  carbon  vapour  ignites  at  a  temperature 
below  the  melting  point  of  lead,  and  prodnrei  a 
very  violent  explosion. — Alfred  H.  Allen,  Shef. 
field. 

[25530.]— Peroxide  of  Manganese  (TJ.Q.),- 
The  valuation  of  peroxide  of  manganese  for  chlorine 
manufacture  can  be  ascertained  by  treating  * 
weighed  quantity  with  sulphuric  and  standard  oxalic 
acids.  After  solution  the  excess  of  oxalic  aeidis 
ascertained  by  trituration  with  standard  permanga- 
nate. The  oxalic  acid  destroyed  represents  the 
available  oxygen  of  the  manganese  ore.  Tbe  pro- 
cess is  a  good  one.— Alfred  H.  Allen,  Sheffield. 

[25530,]— Peroxide  of  Manganese  (TJ.O.)- 
The  quantity  of  MnO;  may  be  ascertained  b? 
causing  it  to  act  on  a  given  volume  of  a  standard 
solution  of  oxalic  acid,  added  in  excess,  aodtttj- 
mating  the  quantity  of  undeoomposed  oxalic  add 
by  a  standard  solution  of  permanganese.— HrGi 
Clements. 

[25631.]— Assaying  Iron  Ore  (TJ.Q).- ItwooH 
take  many  pages  to  describe  "  how  to  make  a  com- 
plete assay  of  iron  ore."  See  almost  any  work  on 
chemical  analysis. — Alfred  H.  Allen,  Sheffield. 

[25547.]— Leolanche  Battery  (TJ.Q.).-Nothiae 
answers  the  purpose  better  than  solid  paraffin, 
melted.  But.  for  the  sake  of  appearance,  son? 
makers  use  red  sealing-wax  varnish,  made  by  da- 
solving  sealing-wax  in  methylated  spirits  of  wina.- 
A.  Button. 

[25558.]— Table  Beer  (TJ.Q.).— On  3  bushels  of 
malt  pour  13  gallons  of  hot  water.  Cover  it  np  for 
half  an  hour,  then  mash  ;  let  it  stand  two  boon  and 
a  half,  and  then  draw  off  the  liquor.  Again  add  to 
the  malt  another  13  gallons  of  water,  ana  proceed  u 
before.  A  final  mashing  with  a  third  13  gallon*  of 
hot  water  will  complete  this  part  of  the  operanot 
Now  take  ljlb  of  bops,  and  let  them  boil  an  hour 
with  abont  a  pailful  of  wort,  obtained  as  abort 
Strain  off  the  liquid  and  add  to  the  rest.  Wbes 
sufficiently  cool  add  about  one  quart  of  yeast.  Now 
place  the  wort  in  the  fermenting  tun ;  when  it  has 
ceased  to  work,  cover  the  bnnghole  with  paper  for 
three  days,  then  bung  down  close.— Excellkst. 

[25583.]— Equatorial  Stand  (TJ.Q.).-Sendroar 
design  as  a  sketch  to  the  English  Mechanic,  and 
then  one  will  be  able  to  tell  if  there  are  an  j  fatal 
points  in  it.  It  is  not  the  rule  to  insert  addrauei 
in  a  query,  and  answers  should  always  appear  in  oar 
columns,  otherwise  the  pages  of  the  Mechasio 
wonld  oease  to  be  so  mnch  appreciated.— W.  I. 
Lancaster. 

[25586.]  —  Hydrostatical  Question.  -  8nrwe 
the  vessel  cubical,  and  let  x  be  the  depth  of  the 
surface  below  the  initial  surface  at  any  time  J.  *  « 
velocity,  P  the  area  of  the  vena  contracts,  and  a  u 
edge  of  the  vessel :  then, 

a2da>  =  P  vdt 


=  P  -/'ig  (a-x)  -It; 

"  v*ij  («-«»*• 


P 


t  = 


,.a=(/L^£i)!- 
Substituting  the  values,  t  =  12  hrs.  =  21,800  «c_ 
P  =  -82  «  (i)*  and?  =  S22ft.  =  886 tin., we iod 

a  =  14"166in.    We  might  also,  by  considering^? 
velocity  of  efflux  constant,  and  equal  to  t    *9 d' 
its  mean  value,  find  a  from  the  equation, 
U2ja.«x  21,800  =  a\ 
Of  course  B.  Bombai  is  not  obliged  to  hawu* 
vessel  cubical ;  dimensions  may  be  found  for  i***"* 
of  any  shape,  which  will  cause  them  to  diMbanre 
their  contents  in  the  same  time.  If  the  vessel  be 
rectangular  parallclopiped,  any  two  of  the  dimffl' 
sions  will  determine  the  third.— C.  W.  Hodosos. 

[25622.1-Skating  Rinks  (TJ.Q).-Tbe  *<M* 
used  by  the  Val  de  Travers  Company  i»  tbe 
material  I  know  of.   You  would  obtain  fnU  ■» 
mat  ion  upon  writing  to  the  company.—  "  •  *■  u 

CASTER. 

[25662.]— Hydrogen  and  Oxygen.-ProW* 
the  idea  of  warming  the  limeball  arose  from  tW"*T 
that  the  cold  lime  cracks  when  the  gases  »»  taB£ 
on  quickly.  Spongy  platinum  has  a 
hereut  property  by  which  it  raises  the  molern* 
vibrations  of  H  to  the  point  of  ignition.  Thus  rt« 
simple  experiment  in  which  H  is  blown  into  a 


the  atmosphere.  As  to  the  precise  temperaWn m 
which  this  combination  takes  place  I  cannot ;  « 
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intra-molecular  spaces  of  the  platinum  oonld  not  be 
determined,  and  it  is  very  mach  easier  to  assume  it 
to  be  100'  F.  than  to  prove  it  to  bo  so.— W.  J.  Lan- 

'.]— Safety  Valves.— How  does  "  Philo  " 
his  last  idea  is  to  bo  practically  effective  ? 
leaavs.  "  a  safety  valve  only  lifts  a  little  way :  not 
«-nough  to  let  steam  escape  as  fast  as  generated." 
Of  course  this  is  the  case.  Under  certain  conditions 
flsun  can  be  generated  faster  than  the  valve  will  let 
*•  escape.  So  he  proposes  "  a  tube  with  ample  slits 
at  its  sides,  fitted  with  a  loaded  piston,  which  would 
be  forced  up  by  the  steam  pressure  sufficiently  hi(fh 
to  allow  the  extra  steam  to  escape  by  the  slits." 
But.  unfortunately,  he  totally  forgets  thnt  all  his 
"ample  slits"  are  useless,  as  no  more  steam  can 
possibly  pass  through  them  than  can.  in  the  first 
pbv*-.  pass  out  of  the  hoil-  r  by  the  hole  where  the 
tube  is  inserted.  Perhaps  he  will  say,  "  You  can 
hare  the  hole  in  the  boiler  as  large  as  you  like,  or  as 
is  necessary."  Of  course  you  can,  and  so  you  could 
with  any  form  of  valve.  It  is  like  saying  that  you 
ma  put  your  fist  into  a  wine  bottle  because  there  is 
room  enough  inside  if  you  could  only  get  there,  but, 
unfortunately,  you  can't  get  your  fist  through  the 
neck. — A.  G.  Boyd. 

[85784.]— Imperishable  Letters.TThe  "mix- 
ten  of  one  part  of  lead  with  one  of  tin  and  two  of 
bismuth,"  suggested  by  "  Philo,"  at  p.  311,  for 
gilding  letters  in  marble,  is  scarcely  suitable  for  the 
purpo-v.  Its  easy  fusibility  would  certainly  be  an 
advantage,  if  this  was  not  more  than  counter- 
JbaJencca  by  its  unfitness  in  other  respects.  To 
insure  the  complete  filling  up  of  the  letteis  it  is 
necessary  to  cover  them  with  a  Bmall  quantity  of 
metal.  If  lead  js  used,  it  can  then  bo  hammered 
lgrhUy,  to  make  it  thoroughly  solid,  and  prevent  it 
coming  out  again,  and  afterwards  be  cut  down  to 
the  proper  level :  but  the  fusible  uiotal  mentioned  by 
"Philo"  would  bo  too  hard  for  either  of  these 
operations.  It  could  not  be  "set''  or  cut  down 
v«»ry  great  risk  of  breaking  the  marble. 


or  sulphate  of  copper.    The  annexed  is  a  good 

recipe: — 

No.  1.  Sulphate  of  iron 

„  copper 

Water   

No.  2.  Nitrate  of  baryta 
Glacial  acetic  acid 
Spirits  of  wine.., 

Water   

Dissolve  No.  1  and  No.  2  in  separate  bottles,  then 
mix  and  filter.— S.  Bottone. 

[A  letter  on  this  subject  appears  from  the  original 
querist  on  another  page. — Ed.] 

[2S850.]—  Photographic  (TJ.Q ).— I  think  you 
will  get  your  red  tint  again  if  you  will  wash  the 
prints  in  several  waters  slightly  warmed.  The 
prints  should  be  washed  for  several  hours,  and  then 
carefully  dried. — W.  J.  Lancaster. 

[268111.]—  Aquarium  Construction  (TJ.Q.).— 
By  all  means  use  plate  glass.  The  so-called 
toughened  glass  has  not  yet  become  a  commercial 
article,  and  if  it  had  it  would  not  answer  one  whit 
better  for  your  purpose  than  good  plate.  If  you 
intend  making  an  aquarium  you  should  by  all 
means  run  through  the  last  two  volumes  of  the 
English  Mechanic,  and  through  the  Huilding 
Hews  for  same  period :  you  will  gain  much  useful 
information  by  doing  so.— W.  J.  Lancaster. 

[26878.]— Photography  (TJ.Q.).— If  you  are  an 
amateur,  and  require  the  coloured  backgrounds  you 
speak  of,  nothing  will  answer  your  purpose  better 
than  a  blanket  some  2ft.  to  4ft.  at  back  of  sitter  for 
the  stone  colour,  and  a  background  of  slate  lining, 
with  dull  side  towards  lenses.  A  good  background 
is  easily  made  by  painting  a  large  sheet  (8ft.  by  Oft.) 
of  brown  paper.— w.  J.  Lancaster. 

[2588 L] ^-Character  from  Handwriting —The 
following  is  taken  from  "  hssays  by  Ms.  Disraeli," 
ami  is  quoted  in  a  paper  on  the  "  Art  of  Writing." 
in  the  Saturday  Mayasine,  Vol  XXIII.:  "Assuredly 
Besides,  supposing  it  could  be  done,  I  doubt  whether  I  nature  would  prompt  every  individual  to  have  a 
the  appearance  of  the  work  would  be  so  satisfactory  I  distinct  sort  of  writing,  as  she  has  given  a  counte- 


pile  in  which  it  would  be  if  there  were  a  square 
vacant.  This  is  the  first  rule.  As  yoa  proceed  you 
will  find  you  are  stopped  by  figures  already  written, 
as  in  the  case  of  the  figure  6  iu  the  example.   In  this 
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that  produced  by  using  lead.  If  "  Philo  "  cau 
tell  us  of  something  to  mix  with  lead  so  that  it  can 
be  fixed  easier,  and  nt  the  same  time  be  free  from  the 
above  objections,  the  information  would  be  found 
useful.  And  may  I  remind  him  that  I  did  not 
advise  the  querist  to  run  the  lead  as  cold  as  possible 
"lest  the  marble  should  be  split,"  but  solely  to 
prevent  its  being  discoloured  ?— W.  H. 

[26776.]—  Economises— I  fear  to  advise,  unless 
the  steam-pipe  can  be  carried  above  the  level  of  water 
in  boiler  ;  if  it  has  to  sink,  and  then  rise  again,  some 
means  most  be  devised  to  remove  condensed  water. 
This  might  bo  done  by  a  reservoir  (of  trailer 
strength)  and  a  tap  to  blow  off  coudeused  water, 
either  for  axe,  or  by  means  of  a  self-acting  valve  or 
hall-cock  placed  at  the  lowest  point  of  the  steam- 
pipe.  8 ma  11  pipes  would  cause  more  rapid  circula- 
tion at  this  part :  large  pipes  would  give  off  most 
beat,  where  that  is  required. — Sigsia. 

I  [26777.]—  Water  Colour  (TJ.Q.).— I  believe  that 
a  strong  solution  of  caustic  potash  would  bo  found 
effectual  for  this  purpose  ;  but  the  textnro  of  the 
paper  would  probably  suffer  considerably.  Tho- 
roughly washing  the  paper  afterwards  in  a  stream 
•f  running  water  might  obviate  this  to  some  extent. 
— Nesciens. 

[25785.]— Coffee  Filter  (TJ.Q.).— I  presume  you 
mean  a  percolator.  This  consists  in  an  upright 
cylinder  furnished  with  a  bottom.  Near  the  bottom 
is  a  faucet  for  drawing  ofT  the  cleared  coffee.  A 
moveable  partition,  pierced  with  a  quantity  of  very 
fine  boles,  rests  on  three  lugs,  cast  in  the  cylinder  at 
an  inch  or  so  from  the  bottom.  The  coffee  powder 
is  placed  on  this  perforated  plate,  and  a  second 
btavier  perforated  plate  is  placed  over  this.  Boiling 


uauce,  a  voice,  and  a  manner.  The  flexibility  of  the 
muscles  differs  with  every  individual,  aud  the  hand 
will  follow  the  direction  of  the  thought,  and  the 
emotions,  and  the  habits  of  the  writers.  The 
phlegmatic  will  portray  his  words,  while  the  playful 
haste  of  the  volatile  will  hardly  sketch  them  ;  the 
slovenly  will  blot,  efface,  and  scrawl,  while  the  neat 
and  orderly-minded  will  view  themselves  in  the 
paper  with  their  eyes.  The  merchant's  clerk  will 
not  write  like  the  lawyer  or  the  poet.  Even  nations 
are  distinguished  by  thair  writing— the  vivacity  and 
variableness  of  the  Frenchman,  and  the  delicacy  and 
suppleness  of  the  Italian,  are  perceptibly  distinct 
from  the  slowness  and  strength  of  the  pen  discover- 
able in  the  phlegmatic  German,  Dane,  and  Swede. 
When  we  are  in  grief  we  do  not  write  as  we  should 
in  joy.  The  elegant  and  correct  miud.  which  has 
acquired  the  fortunate  habit  of  a  fixity  of  attention, 
will  write  with  scarcely  an  erasure  on  the  page,  as 
Eenelon,  and  Gray,  and  Gibbon ;  while  we  find  in 
Pope's  manuscripts  the  perpetual  struggles  of  cor- 
rection and  the  eager  and  rapid  interlineations 
struck  off  in  heat.   .  .    The  vital  principle 

must  be  true  that  handwriting  bears  an  analogy  to 
the  character,  as  all  voluntary  actions  are  charac- 
teristic of  the  individual.  But  many  causes  operate 
to  counteract  or  obstruct  this  result.  I  am  inti- 
mately acquainted  with  the  handwriting  of  five  of 
our  great  poets.  The  first  in  early  life  acquired, 
among  Scottish  advocates,  a  handwriting  which 
canuot  be  distinguished  from  that  of  bis  ordinary 
brothers ;  the  second,  educated  iu  public  schools, 
where  writing  is  shamefully  neglected,  composes  his 
sublime  or  sportive  verses  in  a  schoolboy's  ragged 
scrawl,  as  if  he  had  never  finished  his  tasks  with  the 
writing  master ;  the  third  writes  his  highly -wrought 


case  place  the  number  you  have  to  write  under  that 
one  which  stops  the  diagonal  progression.  This  is 
the  second  rule.  You  cau  always  be  sure  that  your 
square  is  correct  if  the  first  and  last  figures 
of  your  scries  are  at  the  top  and  bottom  of  the 
same  pile.  Any  series  of  numbers  in  arithmetical 
progression  can  be  employed.    As  an  example  r— 


15 

2 

12 

6 

10 

14 

6 

18 

4 

Squares  with  an  even  number  of  compartments  can 
ouly  be  constructed  by  repeating  the  same  series 
of  numbers  in  a  different  order  in  each  pile,  as 


[25788.]— Ramsbottom's  8afety  Valve  (TJ.Q  ). 
Two  valves,  with  spring  of  al>out  \iu.  diameter 
steel,  acting  upon  a  cross-bar,  bearing  upon  valves. 
One  end  of  bar  is  continued,  and  serves  to  loosen 
valve  occasionally. — W.  S. 

I  [2B700.]— Bogie  Locomotives.— Would  it  be 
necessary  to  strip  the  boiler  barrel  and  take  the 
•hell  to  pieces  to  put  iu  a  now  firebox  ?  I  know 
nothing  of  Nos.  or  302.  I  am  speaking  of  what 
I  saw.  The  engines  may  have  been  those  specified 
for  aught  I  know.  The  date  was  18"*,  and  the  boilers 
were  taken  to  pieces.  As  to  the  brakes,  are  there 
not  some  other  trains  on  the  Great  Eastern  Railway 
besides  those  mcntioued.by  Mr.  A.  G.  Boyd  ?  Con- 
tinuous brakes  arc  wanted  on  the  Woodford  and  the 
Woolwich  branches  quite  as  much  as  on  the  new 
,  line.— 8.  Hater. 

|  [25808.]—  Block  Tin  (TJ.Q  ).— Owing  probably 
to  the  partial  oxidation  of  the  metal,  and  also  to  the 

Esence  of  other  metals,  derived  either  from  the 
le  or  dissolved  from  the  copper.  Try  what  good 
effect  will  accrue  from  remclting  the  tin  with 
charroal  powdei,  and  pouring  off  the  clean  metal 
i&totcold  water. — A.  F.  J. 

[83824.]  —  New  Developer  for  Negatives 
(TJ.Q.). — I  do  not  know  to  what  formula  you  refer. 
CaSO*,  or  sulphate  of  lime,  is,  practically  speaking, 


the  habit  of  correction  or  alteration,  so  that  ho 
appears  to  be  printing  his  thoughts  withont  a 
solitary  erasure.  The  handwriting  of  the  first  and 
third  poets,  not  indicative  of  their  character,  we 
have  accounted  for  ;  the  others  are  admirable  speci- 
mens of  characteristic  autographs."— W.  H. 

[25890.] -^-Carbonates.— In  reply  to  " Anxious'' 
your  equation  is  correct,  and  the  quantity  of  CaS04 
present  in  the  sample  tested  may  be  found  by  simple 
proportion,  thus : — 

136  233 
BaCl2  +  CaSO.,  =  BaS04  +  CaCL. 
The  equivalents  of  CaSO,  and  Bo804  being  13fl  and 
233  respectively.    If  233  of  BaSO<  precipitate  138  of 
CaS04,  how  much  CaSO,  will  the  weight  of  BaSO« 
found  in  your  ppt.  precipitate '(— H.  B.  F. 

[25805.]— Gilding  Jewellery,  &o.— If,  instead 
of  advertising,  "B.  E.  C."  had  purchased  Mr. 
Sprague's  book,  or  referred  to  his  articles  in  back 
numbers,  he  would  have  stood  a  chance  of  under- 
standing the  mysteries  of  electro  gilding.  It  is 
impossible  to  say  what  is  the  matter  without  further 
particulars. — Tyro. 

[25807.]— Magic  Squares.— Magic  squares,  with 
an  odd  number  of  figures,  are  constructed  as  is  first 
fig.  You  will  perceive  that  the  numbers  aro  written 
diagonally,  commencing  from  the  top  centre  com- 
partment.  But  as  there  is  no  square  beyond,  the 


And  then  tho  square  is  not  perfect,  because  the 
diagonals  are  not  the  same  as  the  columns.  At 
least  I  am  not  aware  of  any  rules  for  making  a 
square  for  numbers  such  as  from  1  to  100.— Jerry. 

[25010.]  —  High  Pressure.  —  I  can  give  you  a 
rough  idea  of  the  crusher  gauge  used  in  the  proof  of 
heavy  guns ;  I  have  not  seen  one  myself  so  I  cannot 
give  dimensions.  Fig.  1  is  a  sectional  elevation  of 
the  gauge  when  empty  :  the  body,  A  A,  is  cylindrical, 
aud  screws  into  a  hole  bored  through  the  metal  Of 
the  gun  at  right  angles  to  the  axis  from  the  outside 
to  the  bore.  The  gauge  is  hollow,  the  lower  port  of 
the  tube  being  of  smaller  diameter  than  the  upper 
part,  to  prevent  the  piston  and  copper  plug  falling 
out.  Tho  upper  part  of  the  tube  is  tapped  to  receive 
tho  screw  plug.  Fig.  2  is  a  Bection  of  a  crusher 
gauge  ready  for  use  ;  the  piston,  D,  is  dropped  into 
the  tube,  the  shoulder  on  it  preventing  its  passing 
through  altogether.  The  copper  plug  is  placed  on 
top  and  rests  in  a  recess  on  the  top  of  the  piston. 


insoluble  in  water,  so  I  presume  you  mean  CuSO,,  |  next   figure  is  carried  to  the  extremity  of  the 


This  copper  plug  C.  is  cut  from  a  rod  of  copper, 
other  pieces  of  which  have  previously  been  tested  to 
ascertain  how  much  they  expand  nnder  vertical 
known  pressures ;  the  screw  plug,  B,  is  then  screwed 
in.  The  gauge  is  screwed  into  the  hole  bored  for  it 
in  the  gun,  and  when  the  hitter  is  fired  the  piston, 
D,  is  driven  into  the  plate,  crushing  the  copper  plug, 
C.  The  gauge  iB  token  out  of  the  gun,  and  the 
screw  plug,  B,  unscrewed  ;  the  copper  plug  is  taken 
out  and  measured  carefully  to  ascertain  how  much 
it  has  expanded  laterally,  and  therefore  how  much 
pressure  it  has  undergone. — Field  Gunner. 

[26910.]— High  Pressure.— I  should  imagine  one 
of  the  gauges  used  on  hydraulic  presses  would  suit 
"Aben-Ezra,"  or  else  a  dead-weight  valve.  The 
pressures  in  the  powder  chambers  are  taken  by 
means  of  copper  plugs  or  cylinders,  which  are  com- 
pressed more  or  less  according  to  the  force  of  the 
explosion.  These  will  scarcely  do  for  your  corre- 
spondent's purpose.— Tyro. 

[25016.]— New  Midland  Engines.— Tho  follow- 
ing are  the  chief  dimensions  of  a  Midland  express 
engine,  No.  134.  built  from  the  designs  of  Mr. 
Johnson,  at  Derby,  1875.  The  engine  runs  on  six 
wheels,  four  of  which  are  coupled.  It  has  both 
inside  and  outside  frames.  The  leading  wheels  have 
outside  bearings,  and  the  driving  and  trailing 
wheels  have  inside  bearings  only. 


Diameter  of  leading  wheels   

Diameter  of  driving  and  trailing  wheels 

Diameter  of  cylinders    (17) 

Stroke   ...  (24) 

The  cylinders  are  placed  "  inside  " — 
Botween  centres  of  cylinders  


ft.  in. 

4  2 


2  « 
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Between  centres  of  valve  spindles   

Length  of  ports  

Width  of  steam  ports  

Width  of  exhaust  ports  

Width  of  bars   

Lap  of  valves   

Travel  of  valves  in  full  gear  

Lead  of  valves   

Length  of  frame  over  buffer  beams  

Between  inside  frames  

Centre  of  boiler  from  rails   

Diameter  outside  smallest  plate 

Length  of  barrel    * 

Number  of  tubes,  223 

Length  of  tubes  

Diameter  of  tubes  outside   

Diameter  of  blast-pipe  

Rails  to  top  of  chimney ... 

Wheel  base    

Front  of  buffer  beam  to  centre  of  leading 

wheel   

Leading  to  driving   

Driving  to  trailing   

Trailing  to  back  of  frame   


? 

? 
si 

25  6} 

4  2 

7  0\ 
4  1 

10  4 

10  11 
0  13 
0  4| 
13  3 
10  0 

4  11 

8  0 
8  0 
4  1J 


Total    25  6} 

Wiioht  of  Enginx  Empty. 
,v_ ,  .    .  Tons  owt. 

On  leading  wheels    10  17 

On  driving  wheels    12   12  2 

On  trailing  wheels    12    4  0 

Total    35   14  1 

Wiioht  in  Working  Order. 
_    ,  Tons  cwt.  qr. 

On  leading  wheels    11    18  0 

On  driving  wheels    13  14  0 

On  trailing  wheels    12   12  0 


Total    38     1  0 

The  boiler  is  fed  by  two  Friedmann's  injectors 
(Not.  7  and  0),  and  it  is  found  that  the  No.  7  size 
injector,  by  continuous  working,  supplies  the  boiler, 
and  thus  avoids  the  waste  of  steam  and  water  at 
starting  them,  as  they  will  work  with  the  water  at 
about  120  degrees  (Fahrenheit).  It  is  delivered  into 
the  boiler  nearly  boiling.  The  Westinghouse  auto- 
matic air-brake  is  fitted  to  the  driving,  trailing,  and 
tender  wheels,  and  this  is  the  engine  that  ran  at  the 
brake  trials  last  summer.  Other  engines  of  this 
class  also  ran  at  the  trials  fitted  with  Kitson's 
steam-brake,  Clark's  and  Barker's  hydraulic 

sq.  ft. 

Heating  surface  of  tubes    1,115 

Heating  surface  of  fire-box   110 

Total    L225 

Area  of  fire-grate   17  5 

Proportion  of  heating  surface  to 

fire-grate    687  to  1 

Proportion  of  heating  surface  of 

fire-box  to  grate  area        ...  0'25tol 

Proportion  of  tube  area  to  fire- 

grate     ...    683  to  1 

Sectional  area  of  tubes  at  fire- 
box end  3 

No.  134,  running  between  Derby  and  Leeds,  with  an 
average  of  9  carriages,  burns  121b.  of  (Derbyshire) 
coal  per  mile ;  this  was  during  February  and  March 
last,  when  the  weather  was  very  unfavourable.  The 
tender  runs  on  six  wheels  of  4ft.  6in.  diameter,  and 
carries  four  tons  of  coal  and  2,000  gallons  of  water. 
Some  of  the  130  class  of  engines  have  tenders  to 
hold  2,320  and  2,600  gallons  of  water.  The  tender 
is  fitted  with  a  central  buffer  for  running  with  the 
Pullman  cars,  which  is  fixed  on  a  hinge  so  that  it 
can  be  turned  out  of  the  way  when  the  engine  is 
required  for  ordinary  carriages.  The  new  express 
engines  Dube  &  Co.  are  building  are  of  a  similar 
oe«8^  but  the  cylinders  are  to  be  17J  x  26  stroke. 

[25932.]— Stone  Sawing.— You  can  secure  a 
simultaneous  flow  of  sand  and  water  by  means 
of  an  iron  cistern  or  trough,  filled  with  water,  ex- 
tending across  the  width  of  the  saw-frame,  and 
having  about  20  small  cocks  along  each  side.  From 
these  cocks  the  water  flows  in  minute  but  constant 


desired  object  is  effectually  secured.  The  annexed 
Fig.  shows  the  form  of  the  grooves  at  the  bottom 
of  the  sand  trough."—"  Tomlinson's  Cyclopaedia,"— 
W.  H. 

[25968.1— Slip  in  Driving  Wheel*.— If  you  will 
tell  me  what  you  want  more  particularly  it  will  give 
me  great  pleasure  to  assist  you  as  far  as  I  can.  I 
have  made  two  or  three  experiments  lately  in 
"slipping  "  both  on  single  and  coupled  engines,  but 
will  give  you  the  results  when  I  answer  you  next 
time.  It  is  a  subject  that  demands  close  observation 
and  experience  in  the  driving  of  the  several 
classes  of  locomotive  engines ;  and  on  looking 
through  the  standard  works  on  the  locomotive,  by 
D.  K.  Clark,  Tredgold,  Bourne,  and  others,  I  am 
surprised  to  see  how  little  is  said  on  this  subject. 
If  you  ask  me  questions  that  you  want  answered  on 
slipping  I  will  answer  to  the  best  of  my  ability.— 
John  H.  Chalmers. 

[26978. J— Colliery  Pumpe.— For  the  information 
of  "Sooty  Wiganer"  I  inclose  sketch  of  a  16in. 
diameter  pump,  fitted  with  false  clack,  for  con- 
tingencies such  as  he  mentions,  and  has  been  proved 
by  the  writer  in  cases  of  great  difficulty  with  equal 
success.  I  have  assumed  the  pump  18m.  diameter, 
the  water  being  7yds.  above  the  clack  door  it  must 
be  over  the  working  barrel.  Break  the  first  pump 
joint  above  the  water,  make  the  false  clack  as  per 
sketch  and  fit  it  between  two  pumps  at  surface  first 
(if  you  have  them  the  same  diameter)  for  safety,  as 
the  result  might  be  serious  if  the  water  is  quick  and 
the  clack  should  not  work  free.  Take  a  piece  of 
boilerplate  Jin.  thick  and  26in.  diameter,  the  size 
of  the  pump  flange,  cut  in  it  the  number  of  bolt 
holes  you  have  in  the  pnmp  flange  (I  have  shown 
eight),  out  out  of  the  centre  a  hole  12in. .  diameter, 
this  will  allow  the  plate  to  stand  in  the  pump  2in. 
all  round,  and  form  a  beat  for  the  clack  ;  this  I 
have  shown  by  the  inner  circle.   Make  an  ordinary 


streams,  which  are  received  below  in  little  boxes, 
and  conveyed  along  a  grooved  trough  filled  with 
■and.  The  grooves  or  tunnels  (for  they  are  partially 
covered)  take  a  curved  form,  as  shown  in  the 
annexed  Fig.,  and  slope  downwards,  by  which 
means  an  equal  flow  of  the  sand  and  water  is 
secured.  The  water,  flowing  through  the  tunnels, 
constantly  undermines  the  sand  on  the  convex  side, 
which  is  open  for  its  admission,  and  thuB— without 
the  obstruction  which  might  occur  in  open  grooves, 
and  without  the  danger  of  the  water  making  for 
itself  a  channel,  and  leaving  the  sand  behind,  the 
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cluck  with  plates  under  stop  (not  a  butterfly  olack) 
and  riveted  as  shown,  allowing  the  leather  to  form 
the  hinge  supported  by  a  plate  fastened  to  the  maiu 
ring  plate  by  means  of  three  screws  or  rivets  ;  the 
diameter  of  this  upper  iron  must  not  exceed  15in. 
to  allow  sufficient  space  to  insure  free  working. 
This  can  be  easily  made,  and,  if  you  have  a  steam 
crab  to  lift  your  pumps,  can  be  put  in  in  half  an 
hour.  Your  working  barrel  being  under  water  you 
must  work  your  bucket  in  the  pump,  which  you  can 
easily  Jo  by  gearing  your  buckets  a  little  nigh,  or 
make  false  hoops  for  the  buckets  a  little  wider  to 
fit  the  pump,  and  shortening  your  bucket  rod,  and 
lengthening  the  same  as  the  water  goes  down. 
When  the  water  has  been  below  the  working  barrel 
joint  I  have  cut  off  the  prong  of  my  bucket, 
screwed  a  hole  in  the  centre  of  the  band  so  that  the 
bucket  rod  would  screw  in  and  unscrew  again  when 
down,  and  put  it  in  the  bottom  of  the  working 
barrel  and  jam  it  tight ;  unscrewing  the  rod,  it 
remains  and  answers  the  purpose  of  a  clack,  and  by 
this  means  you  have  the  use  of  your  working  barrel, 
but  either  of  the  two  ways  I  can  with  confidence 
recommend  as  I  have  many  times  proved  them  ;  bnt 
should  "Sooty  Wiganer"  require  any  further 
information  and  approve  of  my  plans,  I  shall  be  glad 
to  assist  him. — W.  S. 

[26902.]— Hand  Mill  for  Grin  ding  Wheat  for 
Domestic  Use.— That  is  just  what  I  want— a  large- 
sized  hand  mill  that  a  baru  workman  can  grind  at 
in  wot  weather  or  after  dark  in  winter  evenings — 
but  how  are  we  to  find  it  ?  We  can't  expect  this 
paper  to  advertise  it  gratuitously  if  those  interested 
in  its  sale  don't  think  it  worth  their  while  to  give 
it  publicity.  I  have  looked  over  the  advertisement 
columns  of  laBt  English  Mechanic  but  can  find 
out  nothing  about  the  "  Steel  Post  Mill "  mentioned 
by  your  correspondent.  When  I  wanted  a  first- 
class  bicycle  some  time  ago  I  had  no  difficulty  in 
finding  one  through  this  journal ;  the  only  trouble 
was  to  decide  between  the  many  excellent  ones 
advertised  in  it.  I  wish  the  hand  mill  people  would 
follow  the  example  of  the  bicycle  manufacturers 
and  not  "  hide  their  light  under  a  bushel." — Nolla. 

[26994.]  —  Siooama  Flute.  —  I  am  extremely 
obliged  to  "  Not  Dead  Beat "  for  his  kind  recom- 
mendation that  I  should  know  something  about  the 
Siccama  flute  before  attempting  to  answer  a  query 


respecting  it ;  but  with  all  the  respect  which  is  dt 
to  his  superior  authority  I  think  I  know  suflieien 
about  the  instrument  to  be  able  to  advise  "  Der 
Eor,"  and  I  still  counsel  him  not  to  have  done  tb 
expensive  job  he  was  contemplating.  The  fingerin/ 
of  the  Siccama  is  that  of  the  old  flute,  although  it.  | 
additional  keys  permit  a  departure  from  this  lastfoi 
a  few  notes,  and  no  amount  of  practice  will  cause  to 
vanish  the  difficulties  which  are  encountered  when 
playing  in  extreme  keys.  The  Tulou  and  Pratten 
are  other  inventions  of  the  same  class  as  the  Sic- 
cama :  they  are  modifications  of  the  old  flute,  and 
their  extra  keys  simply  palliate  the  difficulties 
without  getting  rid  of  them.  Enterprising  dealers 
know  how  to  work  up  an  old  thing  and  make  it  pay 
by  slightly  altering  and  giving  it  a  new  name,  that 
is  why  we  see  these  imperfect  systems  advertised  as 
they  are.  How  "  Not  Dead  Beat "  can  consider  the 
Siccama  equal  to  any  flute  ever  invented  surprises 
me.  His  long  experience  as  a  professor  mast  hart 
taught  him  that  there  exists  such  an  instrument  at 
the  Boehm  cylinder,  which  is  universally  adopted  by 
flautists  of  the  new  school.  This  is  the  system 
taught  at  the  Boval  Academy  of  London  and  at  the 
Conservatoires  of  France,  Belgium,  Holland,  Spain, 
Italy,  and  Germany.  Seeing  that  the  highest  modem 
authorities  are  unanimous  in  their  verdict  as  to  the 
immense  superiority  of  the  Boehm  cylinder,  I  think 
we  may  accept  the  point  as  settled.  The  Siccama 
and  other  old-fashioned  systems  are  to  be  found  only 
in  the  hands  of  a  few  members  of  the  old  school  and 
unwary  amateurs.  Certainly  a  sweet  tone  may  b» 
got  from  a  Siccama  or  old  Ante,  but  the  question 
at  issue  is  fingering.  Quality  of  tone  is  dependent 
more  upon  the  player  than  upon  the  instrument. 
The  excellence  of  system  of  the  Boehm  fingering  u 
unequalled,  and  it  would  be  difficult  to  say  it  could 

te improved  upon.   Many  so-called  inventors  ban 
rrowed  from  it,  but  only  to  rush  into  complica- 
tions of  doubtful  merit.— Non- Professor. 

[26031.]— Jacketed  Boiler.— I  am  much  obliged 
to  "Thug"  (p.  312)  for  bis  kindness  in  answering 
my  query.  The  one  I  mentioned  is  14in.  on  top, 
14in.  deep,  lOin.  across  bottom  ;  inside  measure,  with 
casing,  about  lin.  clear.— Amateur. 

[26042.]— Card  Trick.— A.  B.  Bin-Andak,  as 
far  as  I  understand  his  answer,  bases  his  solution  of 
it  on  the  performer  knowing  the  number  of  the 
left-hand  card,  and  consequently  working  his i  answer 
to  suit.  I  have  seen  the  answer  given  whilst  the 
performer  was  absent  from  the  room,  not  knowing 
the  last  card  to  the  left  hand.  How,  then,  does  he 
work  his  calculations  as  query  28012  (p.  262,  No. 
682)  ?— J.  H. 

[26074.]  —  Peraplrtog  Hands.  —  Try  Turkish 
baths,  and  restrict  the  amount  of  liquid  food. 
Perspiration  must  come  out  somewhere— A  Det 
Hand. 

[26077.]— Dairy  Pan*.— A  coat  of  cement  migbt 
chip  off.  If  "  Squireen  "  will  try  a  thin  mixture  of 
Soman  cement,  about  the  same  consistency  a" 
whitewash,  and  put  it  on  the  cistern  or  pan  with  a 
whitewash  brush,  I  think  it  will  remedy  the  defect. 
Brush  all  the  corners,  both  at  side  and  bottom. 
Roman  cement  sets  quicker  than  Portland.  Wash 
the  pan  out  with  water  before  putting  the  milk  m. 
and  give  it  24  hours  to  set. — Plover. 

[26082.]— Granary.— The  finest  and  most  perfect 
corn  warehouses  in  England  are  alongside  the  Great 
Float  (which  is  a  large  dock),  at  Birkenhead.  The 
corn  is  elevated,  and  run  from  anywhere  in  the 
warehouse  by  hydraulic  engines.  The  grain  can  be 
taken  out  of  a  vessel  at  any  portion  of  the  wharf,  ana 
while  in  transit  through  the  warehouse  weighed  to» 
nicety,  and  loaded  into  flats  or  lighters  at  any  other 
portion  of  the  warehouses,  and  a  load  pat  in  in  a  fe* 
hours. — Plover. 

[26083.1— Germination  and  Camphor  Water. 
—There  is  not  the  slightest  doubt  that  soaJnn? 
seeds  in  camphor  water  or  using  it  to  water  the  sou 
does  hasten  the  germinating  process,  and  if  1 
mistake  not  the  subject  was  mentioned  some  tune 
ago  in  this  paper,  so  that  if  Mr.  Vogel  has  only  jo« 
discovered  it  he  is  behind  the  time.  Soaking  seeds 
in  camphor  water  is  practised  by  members  of  to* 
same  trade  as  the  querist. — W.  P. 

[26087.]— Mummy  Wheat.— The  extract  from 
Anthony's  "  Bulletin  "  is,  I  fancy,  a  rechauffe f 
some  "  popular"  rubbish  written  by  some  one  *ao 
knew  nothing  about  it.  Take  the  first  lentonce, 
"Shade  is  always,  absolute  darkness _  sometime*, 
necessary  for  the  success  of  the  germinating  pro- 
cess."  This  is,  of  course,  true,  if  we  assume  was 
the  envelope  of  the  seed  is  opaque ;  bnt  thatii  dot 
the  writer's  meaning,  if  he  had  one.  Cress  sw"™ 
grow  sprinkled  on  moist  flannel,  as  my  grandmoiner 
knows,  and  most  other  seeds  will  germinate  in .m 
full  glare  of  light  if  kept  moist.  As  to  the  colour* 
glass  experiments,  I  have  seen  elaborate  w*01^? 
different  series  of  these,  no  two  of  which  agree". 
In  one  the  blue  glass  brought  up  the  seeds  V>***~2 ' 
in  another  the  red,  and  yet  another  the  y«l»»- 


W.P. 


ent. 


[26090.1-Sawduat.-If,  to  try  an  expenm^ 
"  Grateful"  will  half  fill  a  common  wash -bow* 
boiler  with  water,  then  get  a  pan-mug  that  inli  F" 
rest  on  the  edge  or  rim  of  the  boiler,  put 
dust  in  the  pan-mug,  then  put  fire  under,  ano  * 
the  water  to  boil,  it  will  heat  the  sawdust  w 
pan-mug  to  212°  F.,  and  no  more,  and  will \}*i3L 
or  char  It.   If  on  a  larger  scale,  get  a  M* ggj 
water  in  the  bottom  one  and  the  sawdust  in  w  w 
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one.  Keep  the  sawdust  stirred  to  have  it  of  an  even 
temperature.— Plover. 

1  [28090.]— Sawdust.— Use  a  "  Bain  Mare*  "—in 
ether  words,  a  water  bath.  Get  a  large  saucepan,  a 
copper,  or  any  other  recipient  to  contain  and  boil 
water  in  ;  place  oyer  this,  closely  fitting  to  it  (with 
m  side  exit  for  the  a  team),  a  shallow  metal  vessel, 
and,  on  causing  the  water  to  boil,  yon  can  maintain 
the  sawdust  at  the  heat  of  212°  Fahr.,  without  any 
fear  of  exceeding  that  point.  By  the  addition  of 
common  salt,  or  of  chloride  of  calcium,  to  the  water 

rn  raise  the  boiling  point  to  230°,  or  even  higher.— 
Borrom. 

[20081.] — Copying  Inscription!.— I  think  no 
method  can  compete  for  accuracy  with  photography. 
Supposing  it  is  possible  to  get  a  good  light  (and,  by 
the  aid  of  magnesium,  this  is  possible  in  almost 
every  case),  a  well-executed  photograph  will  give 
the  most  exact  reproduction  of  the  inscription.— S. 
BOTTONa. 

[28092.]— Depositing  Silver  and  Platinum.— 
A  solntion  of  Bilrer  cyanide,  to  which  a  few  drops  of 
carbon  diaalpbide  has  been  added,  will  give  a  bril- 
liant deposit  of  silver.  1  know  of  no  better  mode 
of  depositing  platinum  in  the  reguline  form  than 
that  described  by  "Sigma"  in  his  invaluable  lessons 
on  "  Electro- metallurgy,"  given  in  our  back  num- 
bers.— S.  Bottoms. 

[20096.]— Fences.— It  would  seem  that  the  fence 
to  the  proposed  road  "  is  compulsory,  and  if  to  one 
purchaser  it  should  be  to  all,  and  it  then  remains  a 
matter  (as  the  vendor  has  made  no  stipulations)  for 
the  purchasers  amongst  themselves  to  settle  who  and 
in  what  proportion  each  purchaser  fences.  If  it  were 
mine  I  should  put  np  oae  side  fence,  and  expect  my 
next  neighbour  to  put  np  the  other  one.  The  pur- 
chaser of  the  corner  plots  is  most  likely  to  come  best 
off  in  bis  fences. — Plovkb. 

[20097.]— Violin.— Mr.  Fielden advises  "  Elegie  " 
to  purchase  "Dubourg  on  the  Violin,"  7a.  6d, 
which  is  a  very  interesting  book  giving  an  account 
of  eminent  violinists  of  Italian,  French,  and  English 
schools,  but  scarce  any  information  as  to  the  best 
way  of  learning  the  violin  and  best  instruction 
book  where  no  good  teacher  is  to  be  had,  which  I 
believe  is  what  "  Elegie  "  requires.  Now  I  have 
no  donbt  there  are  several  violinists,  readers  of  the 
English  Mechanic,  who  will  be  kind  enough  to 
help  na  poor  amateurs  with  their  experience.— C.  G. 

[26099.1— Model  Steamboat.— I  of  course  meant 
wat  the  boiler  should  be  horizontal,  and  yon  will 
see  in  reply  20068  how  the  smoke  and  flame  are 
made  to  pass  through  the  tubes,  but  that  is  for  a 
vertical  boiler.  In  your  case  you  must  have  the 
top  of  the  fire-box  under  the  level  of  the  water  in 
we  boiler— that  is,  not  more  than  half-way  np, 


thus,  and  the  fire-box  must  be  hammered  oval. 
The  crosses,  «,  thus  represent  rivets  ;  a  o,  tubes ; 
B,  boiler  shall ;  and  A  A,  fire-box ;  c,  fire-box  flange. 
If  yon  had  one  cylin J.  r  (which  I  would  not  advise) 
make  it  lin.  bore  by  ljin  stroke ;  slide-valve 
cylinders  are  mnch  more  trouble  than  oscillating, 
and  the  latter  are  very  nearly  as  effective.  Both 
double  and  single  engines  to  be  direct  acting,  and 
the  propeller  the  same  as  in  reply  25873 ;  the  smoke- 
box  need  not  be  a  dome,  bnt  just  a  continuation  of 
the  diameter  of  shel  in  thin  sheet  iron  or  tin  plate. 
-Thug. 

[26100.]  —  Small  Engine.  — If  yon  had  201b. 
pouerpressnre  an  engine  ljin.  by  Sin.  would  drive 
it.  Whether  horizontal  or  vertical  is  a  matter  of 
preference ;  I  myself  like  the  vertical  best.  Ton  can 
obtain  either  variety  that  will  not  require  brick- 
work, but  I  would  advise  you  to  mount  the  engine, 
bed,  plate  and  all,  on  a  good  heavy  stone,  as  there  ia 
»■»  vibration.— Thoq. 

[26108.]  — Waterhouse  Diaphragms.  —  These 
«•  placed  between  the  lenses  in  a  double  achro- 
matic combination.  They  act  by  cutting  off  the 
literal  pencils  of  light,  and  thus  increasing  the 
■harpness  of  the  ima^o  and  the  depth  of  focus ;  but 
of  course  they  diminish  the  rapidity  of  the  lenses' 
action  in  like  proportion.— 8.  Bottonb. 

[»U0.1-H«tae*i  Galvanic  Battery.— I  thank 
»r.  W.  J.  Lancaster  for  his  kindness  in  replying  to 
»v  query,  and  shall  be  particularly  pleased  to  receive 
the  instruction  he  bo  generously  proffers.  I  may 
tell  him  that  I  am  a  medical  practitioner,  and  pur- 
Pom  using  electricity  rather  extensively,  if  I  can 
?et  satisfactory  results ;  but  bow  little  is  known  of 
its  Physiological  action !  Its  practice  seems  almost 
«>  he  confined  to  empirics,  and,  of  course,  any 
re*olt« i  they  may  obtain  are  never  published.  1  have 
««■  however,  the  induced  current  from  Stohrer's 
"Mwry  with  great  success  in  certain  cases,  par- 


It  would  be  particularly  valu- 


able. If  Hal  Be 'a  battery  is  to  give  a  continuous 
current,  what  need  of  a  contact-breaker,  which  con- 
stantly interrupts  it  P  What  are  the  different 
physiological  actions  of.  lstt  a  continuous  current 
from  a  fair  number  of  cells,  without  contact-breaker, 
and  with  only  a  short  length  primary  coil,  or  even 
without  coil  P  2nd.  with  contact-breaker,  SO  smaller 
number  of  cells,  but  greater  length  of  wire  in 
primary  coil,  also  with  or  without  interruption  P 
One  would  expect  sensation  of  warmth  and  pleasur- 
able stimulation  with  one  or  more  of  these,  but 
generally  only  the  induced  ourrext  is  used  with  a 
single  cell,  and  its  action  is  apparently  only  that  of 
an  irritating  stimulant.  May  I  earnestly  ask  for 
information  on  the  whole  subject  ?  Will  Mr.  Lan- 
caster say  if  one  coil  could  not  be  constructed  to  be 
used  for  (1)  primary  current,  weak  or  strong,  inter- 
rupted or  not,  (2)  secondary  for  stimulation,  and 
also  (3)  for  actual  cautery  P  I  shall  be  very  thankful 
for  his  experience  in  the  construction  of  a  first- 
class  apparatus.— B.  E.  D. 

[26116.]— Bebounding.— The  relatively  small 
height  reached  by  the  oak  ball  in  its  rebound  from 
the  matted  surface  is,  doubtless,  mainly  owing  to 
the  cloth  padding  yielding  somewhat  to  the  effect  of 
the  fall,  and  thus  absorbing  seme  of  the  energy, 
whereas  the  indi&rubber  ball  (being  presumably  so 
much  lighter)  has  no  appreciable  effect  in  forcing 
the  padded  surface  before  it  in  its  fall,  and,  there- 
fore, rebounds  with  undiminished  energy.— Jans 
Dickson. 

[26121.]— Specific  Gravity.— Perhaps  the  most 
generally -convenient  mode  of  learning  the  Sp.  G.  of 
a  fluid  is  to  procure  a  specific  gravity  bottle,  which 
holds  exactly  1,000  grains  of  water  when  filled  up  to 
a  given  line  with  distilled  water  at  60s  Fahr.  Such 
a  bottle,  filled  with  the  fluid  to  be  tested,  and  the 
weight  noted,  gives  the  Sp.  G.  Thus,  say,  while  the 
water  weighed  1,000  grains,  the  oil  only  weighed 
950  grains  :  then,  water  being  1D00,  the  oil  would 
be  0  960.  Very  little  reliance  can  be  placed  on  the 
Sp.  G.  of  oils  as  a  test.— S.  Borrow*. 

[26122.]— Bapidly  Hardening  Cement.— Port- 
land cement  is  the  best,  and  will  harden  as  quick  as 
any  cement  that  can  be  employed.  Using  hot  water 
in  mixing  will  hasten  the  setting  of  plaster  of  Paris. 
Cream  of  tartar  in  /our  water  will  enable  you  to 
work  plaster  of  Pans  easily.  I  have  no  doubt  it 
would  be  effectual  with  other  cements,  but  cannot 
say. — Joseph  William  Fbnnxll. 

[26124.]— Satellites  of  Saturn.— Four  can  be 
seen  with  a  Sin.  aohromatio — i.e.,  of  course  with  the 
full  aperture,  and  not  reduced  by  stops. — Frank 
Dbnnbtt. 

[26127.]— Type  Washing.— Try  the  light  coal, 
oils,  such  as  benzine,  <fcc.— Dyke. 

126127.1— Type  Washing.— It  is  possible  your 
:  not  being  properly  washed  off  clogs  your  type. 
When,  in  my  early  days,  a  "  printer's  devd  "  I  used 
nothing  but  potash,  and  found  no  material  difficulty 
in  distributing  pie  or  page— Joseph  William 
FSNWSLL. 

[26127.]— Washing  Type.— Dissolve  separately 
141b.  of  soda  and  lib.  of  soft  soap,  each  in  about  4 
gallons  of  boiling  water.  When  thoroughly  dis- 
solved stir  well  together,  adding  about  8  gallons 
more  water,  either  hot  or  cold.  (W e  call  this  ley.) — 
John  Coxa. 

[26129.]— Acid-resisting  Alloys.  —  I  do  not 
know  of  any  alloy  which  could  cheaply  be  prepared 
commercially,  which  is  absolutely  invulnerable  to 
the  attacks  of  the  acids  mentioned ;  bnt  type-metal, 
consisting  of  one  part  of  antimony  alloyed  to  four 
of  lead,  will  be  found  to  be  unattached,  practically 
by  four  out  of  the  six— that  is  to  say,  by  sulphurio 
acid,  by  chlorine  water,  by  tannic  and  hydrochloric 
acids.  Actio  acid,  even  when  very  dilute,  will 
attack  nearly  all  the  metals  and  alloys  except 
antimony,  silver,  gold,  and  the  other  "  noble 
m<-tals  ;"  while  antimony  and  silver  are  not  proof 
aguiust  the  attacks  of  nitric  acid.  Cast  iron  with- 
stands  tlx-  itction  of  strong  nitric  acid  fairly  well 
when  kept  covered  with  it  j  but  I  am  afraid  it  would 
oxidise  woefully  if  the  acid  were  allowed  to  dry  on 
it,  as  would  be  the  case  in  pump-valves.  Could 
not  glass  be  used  in  these  two  latter  cases  ?— S. 
Borrow*. 

i  [26131.]— Micro.— Much  may  be  done  in  this 
direction  without  an  air-pump,  but,  for  the  special 
purpose  of  causing  the  tentacles  of  hydra  and  other 
similar  zoophytes  to  extend,  it  is  invaluable.  To 
collect  in  a  fit  state  to  mount,  and  almost  free  from 
air-bubblee,  let  "  A.  B.  C."  be  provided  with  half  a 
dozen  wide-mouthed  2oz.  phials,  three  of  which 
should  contain  a  rather  strong  solution  of  common 
salt.  The  other  three  may  contain  a  mixture  of 
2  parts  best  glycerine,  with  3  rectified  spirits  of 
wine  (good  clear  methylated  spirits  will  do  equally 
well).  The  brine  will  do  well  for  the  alga)  generally. 
As  they  are  collected  from  the  sea  so  tbey  may  be 
dropped  into  the  brine,  and  this  precludes  entirely 
the  formation  of  air-bubbles  if  the  specimens  are 
afterwards  to  be  mounted  in  fluid  cells.  Very 
delicate  and  coloured  algae,  as  well  as  zoophytes 
generally,  should  be  carried  home  in  the  glycerine- 
spirit  mixture  (Hsntsch's  fluid).  From  either  of 
these  solutions  the  objects  brought  home  may  be 
mounted  in  cells,  containing  fresh  fluid  of  the  same 
composition,  without  any  fear  of  bubbles  occurring 
if  ordinary  care  be  used  in  closing  the  cells  (see  my 
article  on  the  subject  about  a  month  back).  There 
are  plenty  of  zoophytes  to  bo  found  on  the  south 


coast,  in  the  little  clear  rocky  pools,  such  as  the 
Black  Bocks,  Brighton.  They  may  be  found 
attached  to  the  shells  of  living  moUuscss,  on  dead 
shells,  on  stones,  on  each  other,  Ac  They  may  in 
many  eases  be  detached  by  pulling  up  with  the 
hands ;  in  others,  by  passing  the  blade  of  a  sharp 
knife  along  the  paints  of  attachment ;  and  in  some 
cases,  where  the  specimens  are  small  and  delicate, 
they  may  be  taken  up  bodilv  along  with  their  sup- 
port. Foraminifersa  can  often  be  seen  with  the 
naked  eye,  as  little  shining  white  specks  adhering  to 
some  sea  weeds.  Again,  the  sand  left  by  the  retreat- 
ing billows  often  show  little  furrows  or  depressions 
of  a  whiter  colour ;  these  almost  invariably  are  rich 
in  foraminifersa.  Take  up  the  extreme  surface  of 
this  deposit,  and  you  will  secure  the  richest  portion. 
When  dry,  this  sand  may  be  sifted  through  wire 
sieves,  having  meehes  which  gradually  dimmish  in 
site  from  l-20th  to  l-70th  of  an  inch.  The  coarse 
portions  left  on  the  different  sieves  will  be  found 
rich  in  different  kinds  of  foiaminifene,  the  l-20th 
being  generally  rich  in  orbiculina,  while  the  finer 
will  contain  the  smaller  varieties,  such  as  peneroplis, 
Ac.  The  richest  of  all  will  generally  be  found  on 
the  l-70th  sieve.  This  mode  of  separation  is  not 
fruit  from  my  garden;  I  learnt  it  from  a  paper 
published  in  the  Transactions  of  the  Microscopical 
Society,  1854."  by  M.  3.  Legg;  to  which  I  refer 
"A.B.C."-M.Q.C. 

[26134.]— Pedals  to  Harmonium.— If  "G.  B." 
will  act  wisely  he  will  do  away  with  the  thought  of 
adding  pedals  to  his  harmonium.  It  would  be  a 
most  difficult  task,  even  with  the  very  best  instruc- 
tions. The  best  way,  I  should  think,  is  to  try  and 
exchange  or  sell  it,  and  purchase  a  pedal  harmonium 
—that  is,  if  your  means  will  allow ;  if  not,  I  should 
advise  you  to  let  the  instrument  remain  as  it  is.  If 
you  do  intend  to  alter  it  I  will  do  my  best  to  send 
instructions  and  diagrams  for  the  most  simple  way 
of  attaching  the  pedals,  bnt  still,  the  best  plan  is  to 
tako  the  advice  I  have  previously  given.— G.  Fbtub, 
Swansea. 

J 36137.]— Engraving  on  Ivory.— If  B.  Scott 
1  make  muriatic  sad,  mixed  with  water,  to  the 
strength  of  8  Twaddle,  it  will  soften  the  ivory  where 
he  wants  the  engraving,  so  that  it  can  be  scraped, 
or,  even  with  a  hard  brush,  brushed  out.— Plovkb. 

[26137.]— Engraving  on  Ivory.— Yea,  Hydro- 
chloric acid,  or  spirits  of  salt,  and  sulphurio  acid.— 
A.  F.J. 

[26139.]— Petroleum.— Benxoline,  such  as  is  sold 
for  the  "  sponge  lamps."  will  effectually  remove  the 
greasy  stain  of  petroleum,  without  injuring  the 
colours  of  the  carpet. — Dybb. 

[26140.]— Ebonite. — I  believe  them  to  be  the 
same  thing.  Polished  by  friction.  Made  of  india- 
rubber  or  guttapercha,  or  both,  and  sulphur.  The 
presence  of  this  bitter  may  account  for  its  action 
on  tools.— S.  Bottonb. 

[26140.]-l!bonite— Will  polish  beautifully  by 
means  of  sweet  oil,  rotten-stone,  and  "  elbow  grease 
combined.   Bun  it  rapidly  in  the  lathe  if  available. 
It  will  not  polish  in  the  ordinary  way  of  French 
polishing.— Elbotba. 

[26141.J— Battery  Carbons.— Soaking  the  whole 
of  the  carbon  in  paraffin  would  utterly  destroy  its 
conductivity. — S  APIS  NT  Simon. 

[26142.]— Bifle  Shooting.— If  "  L.  J.  B."  wishes 
to  become  a  good  shot,  and  will  take  the  advice  of  a 
13  years  volunteer,  who  has  won  a  few  prises,  he 
will  not  trouble  about  theory  of  elevation,  but 
practise  aiming  drill  in  this  way : — Place  a  mark, 
size  of  a  penny  (black  on  white  ground  is  the  best), 
on  the  waD  of  a  room,  if  he  has  no  room  out  of  doors 
for  the  practice,  then  stand  about  20  paces  from  the 
mark,  if  out  of  the  house,  and  aim  at  it  as  if  at  the 
target.  He  must  practice  until  he  can  hold  the 
rifle  so  as  to  cover  the  mark  after  the  hammer  has 
struck  the  snapcap,  but  be  careful  not  to  pull  the 
trigger,  but  press  it.  by  placing  the  thumb  (pointing 
to  the  muzzle)  behind  the  hammer,  then  press  the 
thumb  and  forefinger  together— bv  so  doing  the 
hammer  will  fall  without  jerking  the  rifle ;  and,  if 
"  L.  J.  B."  will  stick  to  it,  I  will  answer  for  hie 
becoming  a  good  shot,  provided  his  sight  and  nerves 
are  good.  After  he  can  keep  the  rifle  over  the  mark 
as  above,  let  him  try  ball  cartridge  at  the  butts, 
and  experience  will  tell  him  what  elevation  and 
direction  are  necessary ;  many  times  I  hare  aimed 
off  the  target  to  hit  it.— C.  C. 

[86143.]— Test  for  A  urine. —I  have  given  tests 
for  this  dye  in  my  letters  on  the  subject  which 
appeared  in  this  paper  at  the  beginning  of  1875  (my 
copies  are  at  the  binders,  so  I  cannot  refer  to  the 
exact  number).  I  notice  B.  Holgate  seems  very 
desirous  of  obtaining  all  information  respecting 
a  urine.  Let  him  refer  to  W.  Crook  es"  work  on 
dyeing  (the  new  edition),  and  he  will  find  plenty  of 
details,  also  with  regard  to  tests.— Dybb. 

[26146.]— Electric  (?)  Phenomenon.— Was  this 
not  a  particle  of  the  zinc  coating  of  the  galvanised 
wire,  which  became  detached  under  the  blows  of  the 
punch,  and  burned  with  the  well-known  intense 
bluish-white  light  peculiar  to  zino  ?— S.  Bottonb. 

[26147.1-61  Cygni.— If  "Albiero"  will  take 
the  trouble  to  turn  to  p.  456  of  the  XTXth  Volume 
of  the  English  Mechanic  he  will  there  find  a 
capital  diagram  and  description  of  all  he  wants 
from  theable  pen  of  "  F.  B.  A  S."— A.  D. 

[26147.]-61  Cygni.— This  star  is  situated  almott 
at  the  corner  of  a  square,  having  a,  r,  and  ■  of  the 
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same  constellation  at  the  other  corners.  Speaking 
correctly  it  is  situated  in  R.A.  XX.  Ik.  lm.  and 
81°  5'  N.  dec.   Its  magnitude  is  5'6.— F.  Dennett. 

[26147. 
above  the 
21h.  lm.  very 

nearly.    Its  magnitude  u  6*.— J.  H.  Drake. 

[28148.1 —Plat  Lens.  — A  "flat"  lens  is  a 
"  tenons'*'  joke.  It  is  the  peculiarity  of  lenses  that 
they  owe  their  optical  properties  to  having:  one  or 
more  surfaces  curved.  The  perspective  of  a  good 
lens  is  perfect  {humanly  speaking),  but  the  slightest 
departure  of  the  camera  from  horizontally  will  pro- 
duce distortion.  Ordinary  portrait  lenses,  in  which 
spherical  aberration  is  not  carefully  corrected,  will 
give  barrel-shaped  distortion,  others  produce  pin- 
cushion distortion.  Bnt  a  carefully  constructed 
aplanatic  lens  will  give  a  flat  field  free  from  distor- 
tion of  any  kind,  within  moderate  limits.— 8. 
Bottokb 

[86150.]— Skating  Rink.— Make  a  good  beddine 
of  concrete,  and  you  might  level  with  Portland 
cement  and  work  the  same  to  a  polished  surface  or 
cover  with  aspbalte.— Joseph  William  Fbnnell. 

[26150.]— Skating  Rink  (U.Q.).— Prepare  the 
ground  by  laying  a  good  foundation  of  brickbats, 
chalk,  large  stones,  &c.,  to  insure  thorough  drainage. 
Fill  in  with  finer  rubble,  and  finish  with  small 
round  pebbly  stones.  You  can  now  either  concrete 
the  surface  (which  I  much  prefer),  or  else  ©over  it 
withasphsJte  (pitch  and  Bmsll  stones),  laid  smoothly, 
and  finished  off  with  shelly  sand.— A  Winkeb. 

[26150.]— Skating  Bink.— "Bjorn"  cannot  have 
anything  in  the  cement  line  better  than  Portland 
laid  on  a  good  concrete  foundation.  But,  of  course, 
he  knows  that  Val  de  Travers  asphalts  makes  a 
better  skating  surface  than  cement,  and,  I  suppose, 
is  cheapest  in  the  long  run.  Cement  seems  to  me 
to  be  very  objectionable  on  account  of  the  cloud  of 
dust  raised.  Lombard-street.  London-wall,  and 
some  other  quiet  City  streets,  were  favourite  skating 
rinks  of  an  evening  till  the  man  in  the  blue  coat 
interfered.  The  asphalte  was,  however,  put  to  its 
legitimate  use  there.— Saul  Btmba. 

[26151.]  —  Friedman's  Injectors.  —  I  have 
usually  seen  and  fixed  Friedman's  injectors  below 
level  of  water  on  locomotives  either  right  below 
footplate,  or  in  case  of  saddle  tanks  on  one  side  of 
tank  low  down.  Two  patterns  are  made,  sucking 
and  non-Bncking ;  the  non-sucking  are  simpler  and 
I  believe  most  used. — W.  8. 

[26156.]— Distillation.— If  you  use  a  sufficient 
quantity  of  rose  leaves  yon  cannot  fail  of  getting 
your  rose  water  strong  enough.  It  is  usual  to  salt 
them  before  distilling.  Remember  that  nearly  all 
the  distilled  waters  smell  of  the  still  "  sickly  and 
faint  "  for  about  six  months  ;  but  as  they  age  they 
acquire  purity  and  delicacy.  I  never  heard  of 
taraxacum  being  made  with  a  still.  We  (at  Bell's) 
used  always  to  make  it  as  an  extract  in  a  vacuum 
pan.— A.  F.  J 

[26155.1— Distillation—  It  is  possible  you  have 
not  rose  leaves  in  quantity,  or  you  have  drawn  too 
much  through  the  worm.  Yon  might  easily  know 
by  the  taste.  If  you  have  luted  your  still-head 
properly  you  need  not  fear  having  good  aqua  rose. 
You  do  not  say  whether  you  want  a  fluid  extract  or 
for  pilule.  Macerate  or  bruise  yonr  dandelion  root, 
extract  all  colouring  matter,  which,  when  done,  will 
only  look  like  dirty  water  after  boiling,  then  press 
the  roots,  saving  all  the  liquor.  Reduce  in  evapo- 
porating  pans  till  the  liquid  becomes  thick  for  a 
fluid  extract,  and  filter  through  a  long  cotton  bag 
(fine  calico).  If  for  pills,  dry  in  a  hot  closet  your 
fluid  extract.  You  will  find  diagrams  and  descrip- 
tion sent  by  me  in  back  volumes.  "  How  to  Fit  up 
a  Laboratory."  Consult  indices.— Joseph  Wil- 
liam Fennslk 

[26157.]— Water  Pipes— New  gas-ptping  for 
cheapness,  cleanliness,  and  ease  of  fixing.— Plovbh. 

[26161.1 — Removing  Varnish  from  Cans. — 
Quick  lime  slaked  in  water,  adding  the  liquor  to 
soda  or  potash,  will  eat  off  any  paint  or  varnish. — 
Joseph  William  Fennbll. 

S 3161.1— Removing  Varnish,  Ac.,  from  Cans, 
ethylated  spirits  (finish)  will  effectually  dissolve 
the  hardened  varnish  out  of  the  cans,  when  a  rinse 
with  strong  soda  ley  will  render  them  perfectly 
clean.  If  the  washings  be  collected  the  spirit  may 
be  distilled  off  and  used  over  and  over  again  several 
times  with  very  little  loss,  while  what  remains  in 
the  still  will  do  famously  for  making  firelighters  by 
working  up  with  sawdust  or  shavings. — A.  **.  J. 

[26164.]— Stain  and  Varnish.— Cleanse  off  the 
old  varnish  with  a  weakened  solution  (see  reply 
26161)  stain  with  oil  stain,  or  stain  mixed  with  clear 
linseed  oil.  As  for  graining  oak.  I  would  not 
muddle  up  my  colours  with  patent  dryers ;  use  a 
little  turps  and  Japan  gold  sise ;  use  raw  or  burnt 
umbers,  and  the  same  raw  or  burnt  siennas,  or 
Vandyke  brown.  Keep  your  colour  clean,  and  then 
•oat  one  or  two  coats  of  oak  varnish.  Varnish  light 
or  dark  according  to  your  colour.— Joseph  Wil- 
mam  Fennell. 

[28166.]— Engine  Query.— In  reply  to  the  above 
Hf  the  engine  is  required  for  driving  circular  saws 
a  three  cylinder  engine  with  the  cranks  at  120 
degrees  apart  and  cutting  off  steam  at  half-stroke 
will  be  the  best  and  most  economical  although 
costing  a  little  more.  No  fly-wheel  would  be  re- 
quired, as  by  the  above  arrangement  the  piston 


Eressure  is  always  equal  and  the  motion  uniform  ; 
ut  if  required  for  driving  frame-saws  a  single 
crank  engine  will  do  as  well,  as  in  this  case  the 
resistance  diminishes  in  the  same  proportion  as  the 
piston  power  as  applied  to  a  single  crank.— G.  S.  H. 

J 26167.]— Ink  on  Book  Covers.— Oxalic  acid 
1  take  out  the  ink  stains,  but  will  be  also  nearly 
sure  to  take  the  colour  out  of  the  cover  as  well. — 
Pupil  Teacher. 

[26170.]— Model  Steam  Boiler.—"  Bell "  ought 
to  be  able  to  work  his  boiler  to  78ft.  pressure, 
providing  it  is  properly  stayed  and  riveted. 
-  ,     _  (5,000  which  is  the  strain  on  the  iron  in 
•  ~  I      lbs.  per  sq.  in.  section. 
t  =  thickness  of  plate 
d  a  diameter  of  boiler 
p  ■  pressure  in  lbs. 
Then  the  equation  is, 

-E.  B. 

[26171.]— Vernon  Heath's  Formula.— I  am 
sorry  I  cannot  give  you  the  above  formula.  It  has 
been  some  time  since  I  saw  it,  and  I  cannot  just  lay 
my  hand  upon  the  particulars.  If  I  do  come  across 
tbem  I  will  forward  them  at  once.— W.  J.  Lan- 


caster. 

[26173.]— Question  in  Optios.— The  light,  of 
course,  does  not  go  through  the  mirror.  The  focus 
is  the  point  where  the  convergent  rays,  falling  on 
the  concave  side,  would  cnt  the  axis  of  the  pencil 
behind  the  mirror,  if  produced,  or,  in  other  words, 
the  incident  focus  is  the  apex  of  the  conical  pencil  of 
rays.— C.  W.  Hodgson. 

[26173.]— Question  in  Optics.— Are  you  quite 
sure  that  the  light  is  intended  to  be  behind  the  con- 
cave mirror  ?  1  nave  always  understood  that  mirrors 
formed  their  foci  by  reflection,  not  by  transmission  ; 
and  I  believe  this  is  what  is  meant  in  this  instance. 
— S.  Bottone. 

[26173.]— Question  In  Optics.— "  Evitor  "  has 
got  into  difficulty  through  forgetting  or  being  igno- 
rant of  the  virtual  foci.  Since  the  focal  distance  of 
his  mirror  is  10in.,  and  the  foens  of  the  particular 
incident  light  spoken  of  is  Sin.,  the  latter  focus  is 


between  the  principal  focus  and  the  mirror,  and  the 
rays  of  incident  light  are  therefore  convergent,  and 
have  a  virtual  focus  behind  the  mirror.  The 
diagram  will  illustrate.  F,  principal  focus ;  Q,  focus 
after  reflection ;  B~,  virtual  focus.— Nemo. 

[28173.]  —  Question  in  Optios.  —  "  Evitor's  " 
difficulty  is  a  natural  one  ;  bnt  it  should  disappear  if 
he  considers  that  the  focus  of  the  incident  rays  is 
not  real  but  virtual.  If  all  the  incident  rays  were 
produced  they  would  meet  in  a  point  on  the  axis 
4°28in.  behind  the  mirror,  when  the  focus  of  the 
reflected  rays  is  Sin.  in  front  of  the  mirror.  A  little 
attention  to  the  preliminary  reasoning  given  on 
pp.  7  and  8  of  the  excellent  manual  referred  to  will 
make  this  clear  to  "  Evitor  s"  but  if  not  I  shall  be 
glad  to  assist  him.— James  Dickson. 

[26176.]  —  Analysis  of  Wines.  —  This  query 
reposes  upon  erroneous  premises,  inasmuch  as  port 
and  sherry  of  the  present  day  are  not  only  not 
inferior  bnt  superior  to  those  sold  in  the  past.  The 
querist  can  find  all  details  concerning  wine-analysis 
in  my  treatise  (published  by  Macmillan).  But  he 
must  be  practised  in  analytical  chemistry  if  he 
wishes  to  perform  an  analysis.  He  must  be  very 
green  to  believe  that  information  concerning  wine 
analysis  could  be  communicated  or  would  be 
furnished  in  the  replies  to  queries  corner  of  yonr  or 
any  other  periodical.— T.  L.  W.  Thudichom,  M.D., 
68,  Earl's-court-road,  W. 

[28179.]  —  Melting  Lead.  — I  think  as  Mr. 
Hemming  cannot  use  bismuth,  he  should  try  anti- 
mony with  a  little  mercury.  The  latter  metal  will 
make  all  lead  alloys  very  fluid,  but  whether  the 
quantity  required  would  be  too  costly  for  Mr. 
Hemmiug's  purpose  I  cannot  say.  At  any  rate,  if 
anything  will  make  lead  "  run  thin"  it  is  mercury, 
and  if  I  wanted  to  do  it  I  should  try  a  small  per- 
centage of  mercury  first.  Old  type-metal,  provided 
it  did  not  contain  any  appreciable  quantity  of  tin. 
would,  with  an  addition  of  mercury,  make  a  good 
alloy  for  casting  small  light  articles.— Saul  Rtmea. 

[26182.]  —  Graduation  of  Thermometers.— 
"  Heat"  had  muoh  better  leave  such  delicate  work 
to  those  trained  to  it.  I  have  used  and  designed 
hundreds,  bnt  should  not  dream  of  trying  to  make 
one.— G. 

[26182.]— Graduation  of  Thermometer.— The 

tube  should  be  placed  successively  in  a  freezing 
solution  liquid  at  02°  and  92%  then  marked  at  top 
of  column  with  a  file.  The  temperature  must  be 
detorminod  by  means  of  a  standard  thermometer, 
i  —  W.  J.  Lancaster. 


[26183.1— TaiUeas  Kite. — I  think  "W.  H.  P." 
will  find  the  Japanese  kite  to  answer  his  purpose. 
It  would  be  best  to  buy  one  ready-made  at  a  toy- 
shop, or  else  he  can  make  one  from  "  Clark's  Model 
of  a  Bird-kite."  They  have  no  tail,  and  fly  without 
any  difficulty.— A  W.  Z. 

[26183.]— Tailless  Kite.— Try  the  Chinese  kite 
already  engraved  in  our  journal.— Joseph  Wil- 
liam Fbnnell. 

[26184.]  —  Electro -magnetio  Engines.— These 
are  but  toys  at  the  best.  If,  however,  yon  are 
determined  to  have  one,  prepare  yourself  for  diup- 
pointment  and  vexation.  As  regards  the  cost,  4c., 
it  will  depend  how  you  go  to  work  to  obUin  the 
desired  machine.  I  would  give  Punch's  since— 
"  Don't !"  A  small  heated  air  engine,  or  eveastcan, 
would  be  preferable.— Electka. 
[20188.]— Trigonometry.— 

u  ■  sin.  A  +  cos.  A  =  maximum, 
d  u  =  cos.  A  d  A  -  sin.  A  d  A, 

<j-j*  -  cos.  A  -  sin.  A  «  0  ; 

.•.  tan.  A  =  1  =  tan.  4S\ 
And  sin.  A  =  sin.  48°  =  cos.  45  =  cos.  A 
— Thetamtj,  Horsham. 

[26188.]— Trigonometry.— You  will  find  that  the 
value  of  A  will  be  45°,  and  that  the  resulting  value 
of  the  equation  sin.  A  +  cos.  A  will  be  ^  or 
1-41421  —J.  H.  Drake. 

[26188.] — Trigonometry. — This  question  pro- 
perly belongs  to  the  differential  calculus,  from  wbiea 
we  get — 

*  (A)  =»  sin.  A  +  cos.  A 
(A)  *  cos.  A  -  sin.  A 
(A)  =  -  sin.  A  -  cos.  A 
<{,"'  (A)  =  -  sin.  A  +  cos.  A. 
Now  for  there  to  be  either  a  max.  or  min.  value, 
cos.  A  -  sin.  A  must  be  equal  to  xero ; 
.-.  A  =  45. 

Giving  this  value  to  A,  4"  (A)  is  negative,. std 
4"'  (A)  also  equals  to  sero.  Hence  4  (A)  u  s 
maximum.— Cycloid. 

[28188.]  —  Trigonometry. — The  function  (tin. 
A  +  cos.  A)  can  be  maximised  by  a  varwtj  of 
methods ;  the  following  being  one  of  the  simplest:— 
Sin.  A  +  cos.  A  =  a  max. : 
.•.  (sin.  A  +  cos.  A)a  =  a  max., 
Or,  1  +  2  sin.  A  .  cos.  A  «  a  max. ; 

Or,  1  +  sin.  2  A  =  a  max. 
Therefore,  also,  sin.  2  A  =  a  max ; 
.-.  2  A  =  90°,  and  A  =  46°. 
— Jas.  Dickson. 

["  B.  P.  T."  and  Miss  Byrne  have  also  snswered 
this  query.— Ed.] 

[28100.]— Orbits  of  the  Planets.— More  property 
the  planets  and  the  sun  each  describe  elliptic  orbits 
round  their  common  centres  of  gravity.  In  order 
that  the  planets  should  describe  circular  orbits  eacft 
must  have  one  particular  velocity— namely,  the 
square  root  of  the  product  of  the  planet's  distance 
and  the  attraction— while,  for  an  elliptic  orbit,  the 
velocity  may  have  any  value,  provided  it  is  less  than 
the  square  root  of  the  quotient  of  twice  the  force  « 
attraction,  as  unit  of  distance,  divided  by  the 
distance  (see  letter  10098,  p.  306).  The  satellites  of 
Uranus  move  in  orbits  which  are  nearly  circular. 
C.  W.  Hodo80N. 

[26190.]-Orbits  of  the  Planer-Kepler  (1st 
Law)  proved  that  the  orbits  of  the  earth  and  afl  the 
larger  planets  about  the  sun  are  elliptical,  the  sun 
itself  occupying  a  position  in  one  of  the  foci  ol  eacn 
of  the  ellipses.  As  the  enunciation  and  explanation 
of  KeplerTs  laws  of  the  planetary  motions  WWIKI 
occupy  too  much  space,  your  correspondent  wobjo 
do  well  to  invest  in  some  elementary  wort  on 
astronomy— Main's  "Budimontary  Astronomy, 
Weale's  Series,  for  instance— where  the  subject  is 
treated  at  length.— Aconite. 

[WlOl.]  -  Magneto-Electric  Machine. -Thfl 
engine  on  p.  264  is  easier  to  make  than  a  TerUovj 
ono ;  the  wheel  in  that  one  moves  in  a  honsoD»j 
direction,  and  I  hardly  know  from  your  query 
whether  you  require  a  horizontal  or  vertical  engine. 
Assuming  you  want  the  wheel  to  rotate  in  a  verw» 
direction,  I  cannot  do  better  than  recommendjou 
to  make  one  similar  to  Fig.  201  in  ^rdner» 
Electricity,"  &p.,  or  Fig.  206.   They  are  both  good 
machines,  and  by  referring  to  that  boox  y°» 
will  get  the  necessary  information  to  consiruct » 
machine.— W.  J.  Lancaster. 
[28103.]— Trigonometry  .— 
a  +  -J  a?  -  1  = 
1 


o  +  -J  a*  -  1 


But 


^o-  -  1 
.••  cot.  *  ■  a  -  V  a2  -  1. 

Cycloid. 
[26193.]— Trigonometry.— 

Put  a  +  -J  (a-  -  1)  =  s  =  tan.  • 
o  -  -J  (a*  -  1)  =  d ; 
Then  1  d  =»  1 ; 
.-.  \  =  cot.'e  =  a  -  V  (o*  -  lj.   Q-E  D- 

— Thetamu,  Horsham. 

[26208.]-Amerioan  Locomotive  gjwwjg 
The  chimneys  on  the  American  locomotives  are 
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io  that  peculiar  form  to  admit  of  the  insertion  of  a 
■park  arrester,  which  is  rendered  noecessary  by  the 
u-e  of  wood  as  fuel. — Scholabjs. 

P*B08.J— American  Locomotive  Chimneys. 
—The  "abominably  ugly  chimneys"  of  which 
••Mnrano"  speaks  are  so  shaped  to  give  room  for 
the  cone  or  spark  deflector  and  the  wire  sieve,  which 
prevents  the  escape  of  red-hot  embers.  The  modern 
jilaa  is  to  have  a  straight  stack  for  a  certain  height 
and  then  a  sort  of  donble  cone  on  the  top.  In  this 
chamber  is  the  spark  deflector,  with  the  wire  sieve 
stretched  across  where  the  bases  of  the  cones  come 
together.  This  arrangement  prevents  the  live  sparks 
escaping,  and  also  provides  a. chamber  in  which  they 
are  extinguished  before  they  can  make  their  exit. 
In  locomotives  burning  anthracite  the  ordinary 
chimney,  with  which  Murano"  is  familiar,  is 
used,  the  deflector  and  the  sieve  being  necessary 
only  in  wood-burning  and  bituminous  coal-using 
locomotives.  I  have  no  doubt  plenty  of  "  hand- 
some "  chimneys  will  be  visible  at  the  Centennial 
Exhibition,  as  they  are  used  in  the  anthracite  dis- 
tricts, and.  of  course,  on  lines  burning  that  descrip- 
tion of  coal.— S.  Rat. 

[2880fl.]— Railway  Cookadee— If  by  cockades 
"  Mnrano  "  means  coloured  discs  inserted  at  the 
extremities  of  the  buffer  beam  and  the  foot  of  the 
chimney,  they  are  used  during  daylight  to  distinguish 
the  different  services  on  which  the  engines  are  respec- 
tively employed,  an  object  which  is  effected  at  night 
by  different  dispositions  of  white  and  green  lights. 
The  most  common  form  is  white  with  a  black  cross, 
which  is  used  almost  exclusively  on  the  London, 
Brighton,  and  South  Coast  Railway. — Scholabis. 

[86310.]— Moon  Stone.— Natural.  It  is  a  variety 
of  felspar,  found  in  Ceylon,  and  exhibits,  when  cut, 
a  pak  blue  opalescence.  It  is  used  as  an  ornamental 
stone.— W.  J.  Lancabteb. 

[28312.]— Mortar.— Lime  is  procured  from  lime- 
stone, which  is  a  carbonate  of  bme  expressed  CaCOa. 
The  limestone  is  heated  with  coal  in  a  kiln  for  some 
hoars,  until  it  works  its  way  down  to  the  exit  below, 
daring  which  time  it  is  decomposed,  the  carbonic 
acid  gas  being  evolved  while  the  solid  lime  remains 
behind.  When  water  is  added  to  fresh  or  quick 
lime  the  lime  and  water  combine,  forming  hydrate 
of  lime.  The  heat  is  produced,  I  believe,  by  the 
violent  chemical  action  which  ensues  on  adding 
water— the  violent  friction  of  the  atoms  upon  each 
other.— SquiRB  en. 

[26312.1— Lime.— Limestone  is  the  carbonate  of 
the  metal  calcium,  which  can  be  prepared  artificially, 
but  is  not  met  with  in  a  natural  state.  Limestone, 
when  burned  in  the  kiln,  is  deprived  of  its  carbonic 
acid,  and  becomes  oxide  of  calcium,  or  lime  shell. 
The  addition  of  water  to  this  oxide  of  calcium 
develops  its  latent  heat,  and  converts  the 
anhydrous  oxide  into  the  hydrate  of  calcium,  or 
slaked  lime.  Being,  as  far  as  we  know,  an  elemen- 
tary substance,  like  gold,  calcium  cannot  be  made : 
rot  it  can  be  prepared  by  passing  a  galvanic  current 
through  fused  chloride  of  calcium.  It  is  a  clear, 
TftUowish  white  metal,  somewhat  harder  than  lead.— 
H.  B.  F. 

[20213.]  —  "Those  Boy*  Again."  —  Cannot 
,  Lewis  Tertius  "  tar  his  wall  or  put  broken  glass  on 
it  ?  The  latter  is  a  very  uncomfortable  seat.— Evido. 

[28213.1 -"Those  Boy*  A«ain."-Let  "Lewis 
Terhus  "  preserve  the  top  of  his  wall  by  applying  hot 
tar.  to  which  has  been  added  some  pitch,  ana  I  doubt 
if  he  will  see  "  those  boys  again."— Bins. 

[28211]— Organ  Building.— If  "Oldham  8." 
would  onl  follow  out  the  directions  frequently 
given  for  laying  out  soundboards,  he  would  not 
have  occasion  to  ask  this  question.  The  proper  plan 
u  to  have  a  set  of  patterns  of  the  pipes,  and,  by 
j*jins  them  out  on  the  rackboards,  it  will  be  seen 
*hat  room  each  stop  requires.  I  will,  however, 
give  "  Oldham  S . "  as  much  information  as  I  can, 
reminding  him,  however,  that  he  has  not  given  the 
^ffth  of  his  soundboard,  nor  the  scale  of  his  pipes. 
Width  for  open  diapason,  41iu. ;  dulciana,  e^in. ; 
fK>Pped  diapason,  6in. ;  principal,  5in. ;  fifteenth, 
an. ;  length  of  soundboard  should  be  6ft.  Gin.  It 
would  be  a  much  better  arrangement  to  carry  the 
doloana  to  Ten.  C.  and  cut  the  S.  diapason  there,  and 
yy  ™  open  diapason  through.  No  16  tinned 
*»re  will  do  for  the  springs.— J.  D.  W. 


.  j.]— Violin.— H  the  harsh  Bound  is  caused 
by  the  dust  inside  tho  violin,  as  I  expect  it  iB,  get  a 
bandrul  of  barley  and  warm  it  in  an  oven,  then  put 
the  warm  barley  in  the  violin  at  the  S  holes,  and 
•hake  it  about  well,  and  the  dust  inside  will  adhere 
w  the  barley ;  then  shake  the  barley  out  at  the  same 
Wes, ,  and  you  will  find  that  it  will  improve  the  tone 
considerably.  The  soundpost  must  be  upright  under 
we  urn  string  and  the  bridge  must  be  in  such  a 
powtion  so  that  the  fourth  string  will  rest  on  the 
nighest  part  of  the  bridge.  The  violin  should  be  kept 
free  from  resin  dust  outside,  as  well  as  the  dust 
"wide,  and  it  ought  to  be  cleaned  in  the  manner 
<«ore  mentioned  once  a  month.  If  it  is  so  done,  you 
"t       »  trood-toned  instrument,  equal  to  a  new 

*M.-S02»  OF  A  VIOLINIST. 


J-Weeds  on  Gravel  Walks.— Carbolic 
ww  and  water.  Proved.— Elbctbo. 

rJ*22Ji -Weeda  on  Gravel  Walks.— A  corro- 
-  \  ^1  "PS^  "dilute  sulphuric,  is  the  cheapest 
bat  I  helievo  boracic  acid  is  very  effectual. 


With  the  majority  of  the  weeds  that  grow  in  or 
come  through  a  gravel  path  it  will  take  a  very  strong 
dose  indeed  of  common  salt  to  kill  them.  Sulphate 
of  iron  will  also,  it  is  said,  kill  weeds  in  paths  :  a 
strong  solution,  I  suspect.— Saul  Rymea. 

[26231.J— Piano.— I  do  not  think  that  very  much 
can  be  done  with  a  piano  that  is  in  such  a  state  as 
"  Brother  Bob "  describes.  It  can,  no  doubt,  be 
repaired,  but  even  then  it  is  my  opinion  that  it 
will  be  of  little  use.  Old  pianos  are,  in  my  esti- 
mation, good  for  nothing.  The  best  thing  that 
"Brother  Bob  can  do  is  to  try  and  seO  it  to 
somebody  that  would  not  mind  a  little  trouble  with 
it.  If  you  do  not  wish  to  part  with  it  why  then 
you  had  better  show  it  to  a  pianoforte-maker  and 
ask  him  what  he  can  do  with  it.— G.  Fbteb. 

[28233.]  —  Magnetic  Influence.  —  There  is  no 
doubt  that  many  wonderful  cures  have  been  effected 
by  the  em  ploy  ment  of  magnets.  Did  the  querist  never 
hear 'of  ".Perkins'  metallic  tractors,"  which  were 
small  bar  magnets  worn  by  persons  afflicted  with 
gout,  rheumatism,  palsy,  &c,  with  most  beneficial 
effect  ?  And  did  he  never  hear  of  the  ingenious  Dr. 
Haygarth,  of  Bath,  who  painted  pi  of  wood  to 
imitate  Perkins'  wonderful "  metallic  tractors,"  and 
found  them  equally  successful  with  those  of  magne- 
tised steel?  Verb,  sap.— Alfred  H.  Allen, 
Sheffield. 

[28233.]— Magnetic  Influence.— I  have  heard  of 
people  who  have  worn  magnets  and  have  benefited 
(?)  by  them,  but  I  imagine  a  piece  of  wood  or  any- 
thing else  would  do  as  much  good.  By  all  means, 
if  you  have  faith  in  the  wearing  of  a  magnet,  wear 
one.  There  is  more  in  imagination  than  many 
people  are  aware  of. — W.  J.  Lancaster. 

[28238.]-Induotion  Coil  —Will  yon  be  good 
enough  to  state  what  length  of  spark  you  require  P 
Your  query  reads  strangely  without  length  of  spark 
being  given.— W.  J.  Lancabteb. 

£28239.]— Rifle  Bight.—"  Edinburgh  "  will  find 
this  one  way  ol  solving  this  question.  I  have  tried  it 
on  my  own  rifle,  and  it  answers  perfectly.  Dissolve 
2  parts  of  crystalhe  >1  ferric  chloride,  2  parts  of 
butter  of  antimony,  1  part  gallic  acid  in  the  smallest 
quantity  of  water.  With  this  moisten  a  Bponge  nnd 
rub  the  object  to  be  darkened :  let  it  dry  in  the  air, 
and  repeat  the  operation  according  to  the  shade  re- 
quired ;  then  wash  with  water,  dry,  polish  with 
boiled  unseed  oil.  Objects  treated  in  this  manner 
have  an  agreeable  dark  grey  appearance,  or,  if 
repeated  often,  a  dark  brown.  It  is  essential  to  the 
success  of  the  operation  that  solid  butter  of  anti- 
mony should  be  used— that  is  to  say,  containing  as 
little  free  muriatic  acid  as  possible.  Proved. — 
Squibbbn. 

[26241.]— Mine  Surveying;.— When  observations 
(sights)  are  taken  with  a  miner's  dial  the  angle  or 
magnetic  bearing  is  obtained  by  reading  off  the 
degrees  and  parts  of  a  degree  where  the  needle 
settles  at  on  the  graduated  circle,  but  the  parts  of 
a  degree  have  to  be  judged,  and  nothing  under  a 

? narter  of  a  degree  can  be  estimated  with  certainty, 
believe  a  mining  dial  was  patented  by  Mr.  Hoskold 
some  few  years  since  which  was  constructed  to 
carry  a  vernier  on  each  end  of  the  needle  and  read 
to  single  minutes.  This  dial  was  made  by  some 
optician  in  Hull.  Some  dials  have  another  motion — 
that  iB,  they  have  a  vernier  fastened  to  the  inside  of 
the  ring  of  the  compass-box,  and  when  a  pin  is 
removed  and  the  sights  are  turned  round  the  vernier 
moves  around  the  graduated  circle  in  the  compass- 
box.  This  is  said  by  some  to  be  working  fast 
needle— that  is,  taking  angles  by  the  vernier  instead 
of  using  the  needle — and  the  instrument  is  called  a 
circumferentor,  generally  reading  to  three  minutes. 
The  great  friction  of  the  parts  and  other  defects  of 
this  class  instrument,  however,  render  it  unfit  to 
be  used  as  an  angular  measurer,  and  it  cannot 
approach  the  theodolite.  In  using  a  dial  it  is 
carried  along  an  underground  road  and  set  up  at 
the  first  turn  and  the  sights  brought  to  bear  upon 
the  light  of  a  candle  or  lamp  previously  placed  at 
the  commencement  of  the  road;  the  needle  then 
settles,  and  the  bearing  mnst  be  read  off  and  entered 
down.  But,  suppose  the  reading  to  be  N.  201°  W. ,  it 
must  be  entered  down  as  S.  20  j  E„  so  as  to  have  the 
plottings  continually  forward.  The  observer  then 
takes  his  place  at  the  opposite  side  of  the  dial  and 
sight  to  another  mark,  taken  forward  to  the  next 
bend  in  the  road,  and  again  reads  off  the  bearing. 
It  will  be  well  to  always  keep  the  north  point  of 
the  needle  in  the  northern  part  or  quarter  of  the 
dial,  and  make  it  a  rule  to  take  the  bearings  from 
the  same  or  north  end  of  the  needle,  and  then  reverse 
them  when  entering  down.  In  nsing  the  circuin- 
ferentor  it  is  set  up  at  the  first  bend  of  the  road  as 
before  noted  ;  the  xero  or  300°  is  then  set  en  the 
back  station  by  looking  through  the  sight  and  then 


fine  as  it  should  be  divided  to ;  but  it  is  more 
generally  divided  to  single  minutes.  I  have,  how- 
ever, seen  some  4iu.  theodolites  divided  to  20".  I 
would  remind  "  Ign  o ranee ' '  that  the  theodolite  is 
not  in  favour  with  the  old  school  of  mining  men 
and  those  taught  by  them  ;  they  say  the  dial  is  near 
enough  j  if  they  were  to  say  that  more  skill  is 
necessary  for  the  perfect  cure  of  the  theodolite  they 
would  say  the  truth.  If  "  Ignorance  "  is  about  to 
learn  mining  surveying  by  all  means  learn  to  use  the 
dial,  as  it  is  a  useful  instrument,  but  for  any  good 
work  never  trust  to  it,  but  learn  to  become  a  perfect 
master  of  the  theodolite.  With  regard  to  books 
upon  "Mine  Surveying"  there  are  not  many  in 
existence  of  importance,  but  the  best  that  has  yet 
appeared  was  written  in  1863  by  the  gentleman 
above  named,  and  I  think  it  is  now  out  of  print. 
Batsford ,  of  Holborn,  may  get  a  second-hand  copy. 
Fen  wick  s  old  book  on  dialing  was  issued  by  Weak 
a  few  years  since,  and  may  be  got  from  Lock  wood  : 
it  is,  however,  antiquated,  There  are  few  others  of 
little  practical  use.  I  would  recommend  "  Ignorance  " 
to  obtain  an  insight  into  p>*vstioe  and  not  depend 
entirely  upon  books.— H.  W. 

[28242.]— Electrical  Machine.— I  have  a  cylinder 
one  neck  of  which  broke  off,  leavinar  a  crack  reach- 
ing nearly  to  the  circumference.  Having  cemented 
the  neck  in  carefully  I  cut  a  diso  of  strong  linen, 
soaked  it  in  shellac  and,  having  first  cut  a  hole  in 
the  centre  big  enough  to  pass  over  the  wooden  cap, 
placed  the  linen  disc  on  the  end  of  the  cylinder 
pressing  it  well  down,  and  when  dry  I  gave  it  a  coat 
or  two  of  the  shellac  varni*>h.  I  have  worked  my 
machine  several  times  without  the  oraok  extending. 
— W.  P.  Elliott. 

[26242. J-HUeotrioal  Machine.— I  have  given  in 
back  numbers  the  information  you  require  for 
making  the  Winter  machine;  look  over  the  last 
volume,  and  if  you  come  across  any  point  you  do 
not  understand  write  a  query,  and  I  will  help  you.— 
W.  J.  Lancabteb. 

[20242  and  2*249.]-Eleotrioal  Machine— Bob- 
bers made  of  silk.  Ring  made  of  guttapercha  tube, 
which  is  slipped  on  over  a  I  in.  iron  rod  which  has 
been  previovsly  covered  with  common  mdiarubber 
tube.  Proved,  as  I  have  a  machine  which  gives  a 
thick  1ft.  spark.  May  be  seen  at  40,  I^nton-road, 
S.E.— Electbo. 

[28244.]— How  to  Become  an  MD.— There  are 
many  ways  of  getting  an  M.D.  You  can  buy  a 
degree,  or  get  a  Continental  one  easily,  but  by  all 
means  go  in  for  the  London  degree.  Write  to  the 
Registrar  of  the  University  of  London  for  regula- 
tions for  obtaining  degrees  in  science.  Too  must 
be  prepared  to  lose  several  years  and  spend  plenty 
of  money,  and— the  most  important  of  all— to  work 
hard.  I  have  known  many  medical  students  who 
work  well  for  a  time,  and  then  by-and-by  they  fall 
off,  and  have  to  get  into  the  profession  in  a  round- 
handed  manner.  If  you  make  up  your  mind  to  get 
an  M.D.,  go  to  work  with  all  your  might,  and  you 
will  succeed.  You  will  obtain  all  information  by 
reading  the  regulations.— W.  J.  Lancabteb. 

[28246.1  — The  Debilissima  of  •  Lyree.  —  Has 
"A.  J.  C.  E."  seen  the  sketch  of  the  debilissima 
from  "  F.  R.  A  8.,"  on  p.  808  of  the  last  number 
of  the  English  Mechanic,  in  VoL  XXI.  ?— F. 
Dennett. 

[28240.]— A  Powerful  Elootrioal  Machine.— 
To  "8igka."— My  acquaintance  with  the  Holts 
machine  is  not  sufficiently  close  to  enable  me  to 
answer  the  questions  put.  I  believe  that,  for  small 
sparks— say,  up  to  7  or  8  inches— the  Holts  converts 
the  higher  ratio  of  power,  but  that,  for  larger 
sparks,  its  power  rapidly  diminishes,  and  the  plate 
machine  is  to  be  preferred. — Sigma. 


made  fast.  The  pin  is  then  taken  out  of  the  plates, 
and  the  large  rack-screw  turned  until  the  line  of 
sight  is  brought  on  the  forward  light;  the  angle  is 
then  read  from  the  vernier.  If  the  legs  and 
general  mountings  of  the  circumferentor  are  not 
very  strong  and  well  fitted,  the  pressure  applied  to 
the  rack-screw  may  have  displaced  the  body  of  the 
instrument,  and  so  introduce  errors,  which  are  even 
more  serious  than  those  attributed  to  the  attraction 
of  the  needle.  The  theodolite  is  used  exactly  in  the 
same  way  as  described  for  the  circumferentor,  but  it 
has  every  mechanical  contrivance  necessary  to 
insure  absolutly  accurate  results.  A  6in.  plate 
instrument  can  be  had  reading  to  20",  which  is  as 


[28251.]  Chinks."—  If  "TJrgens"  will  act 
wisely  he  will  take  his  little  daughter  to  a  respect- 
able doctor,  as  I  have  sufficient  understanding  to 
say  that  the  case  is  only  for  a  medical  man  to 
advise.  The  child,  I  believe,  is  suffering  from 
weakness  of  the  organs  of  circulation  and  extreme 
nervous  sensibility.  I  think,  from  the  description 
you  give,  that  there  is  no  need  for  you  to  be  terrified 
about  it ;  the  disease  is  not  dangerous  if  properly 
treated.  The  only  advice  I  would  give  is  that  the 
child  should  be  kept  from  anything  that  tends  to 
excite  her ;  this  will  greatly  help  towards  the  cure. 
A  little  quiet  out-door  exorcise  would  also  be 
beneficial  to  the  little  girl.  If  she  is  kept  quiet  and 
placed  under  the  care  of  a  good  doctor  I  do  not 
hesitate  to  say  that  the  child  will  soon  be  strong 
and  healthy.— G.  Fbtbb. 

[26274.]— Bicycle  Register.— I  know  not  how  or 
where  a  register  should  be  attached  to  a  bicycle ;  but 
the  following  train  of  wheels  will  register  10  )  miles, 
if  "  Ariel "  can  gear  them  to  his  road  wheel  :— 
First,  a  ratchet-wheel  of  31  teeth,  to  move  one  tooth 
for  every  revolution  of  his  ro.td  wheel ;  next,  a 
ratchet-wheel  of  13  teeth,  to  move  ono  tooth  for 
every  revolution  of  the  first  ratchet ;  a  pinion  of  0 
leaves  on  the  axle  of  the  small  ratchet,  to  gear  into 
a  wheel  of  60  teeth  ;  a  8- pinion  on  the  axle  of  the  60. 
to  gear  into  another  wheel  of  60  teeth.  The  axle  of 
the  first  ratchet  will  revolve  13  times  in  a  mile,  the 
second  axle  once  in  a  mile,  the  third  axle  once  in  10 
miles,  and  the  fourth  axle  once  in  100  miles.  The 
above  is  calculated  for  a  wheel  making  403  revolu- 
tions  in  a  mile.  A  road- wheel  making  401  revolu- 
tions in  one  mile  and  the  above  tr.iin  of  wheels 
would  register  100  miles  when  "  Ariel "  has  only 
travelled  99j  miles.— A  Melboobnitb. 
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UNANSWERED  QUEBEES. 


Tht  wmnbm  and  tWm  of  mttrit  wMefc  nmai*  uun- 
svwrvd  for  fit*  wttk*  art  UmrUi  in  (Ms  list,  and  if  tUU 
vrumswsrsd  art  rtptattd  fox*  tossks  ofttntarit.  Wt  trust 
our  readers  will  look  ottr  tXt  Kit,  smdssnd  v\at  information 
they  oon/or  the  Unfit  of  tktir  /»Bovw»n*r*utor«. 


Since  our  but  Charlie  Tudor  has  answered  25486 ;  Hugh 
Clements.  25486.  25522.  25530 :  "A.  P.  J.."  25487.  25809  ; 
Alfred  H.  Alien,  25501.  25527.  25530,  25531 ;  "Sabere," 
25501 ;  "Winkle,"  25502;  "  Frioauoso."  25521 ;  "  Lac  do 
Lemau,"  25522 ;  "  Refuse Nothing,"  25527;  "  A.  Button." 
25547;  "  Excellent,"  25558  ;  W.  J.  Lancaster,  25583, 
25622.  25850,  25861.  25878;  "Nesciens."  25777;  "Ameri- 
can," 25785;  "  W.  8.,"  25788;  8.  Bottone,  25824. 

25636.  Microscopical  Test  for  Milk,  p.  106. 

25637.  Grebe  Skins.  106. 

25638.  Shafting.  108. 

25643.  Thickness  of  Copper  Steam  Pas,  108. 

25650.  Strains  and  Pressures,  106. 

25655.  Screwing  Brass  Rods,  106. 

25661.  Moulding  Glass.  106. 

25663.  Oil  Painting,  106. 

2S665.  OUrer.  106. 

25667.  Numismatic,  108. 

25671.  Timber  Marking,  107. 

25674.  Numismatio,  107. 

25677.  Cogged  Wheels,  107. 

26678.  Wax  Polishing.  107. 
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QUERIES. 


[26257.]— Animal  and  Vegetable  Food.— Is  it 
true  that  a  strictly  vegetable  diet  is  more  conducive  to 
health,  longevity,  height,  weight,  and  strength,  than 
either  a  mixed  or  wholly  flesh  regime  ?  If  not,  why  are 
Irishmen  superior  to  Scotchmen  and  Englishmen  in  the 
abore  qualities ;  and  why  are  the  Finns  a  superior  race  to 
the  Lapps,  as  stated  in  one  of  the  24  reasons  for  a 
vegetarian  diet  by  the  Vegetarian  Society?— Hush 
OLBMBjrra. 

[26258.]— Building  Small  Organ. -Will  some 
reader  please  give  me  his  advice  P  I  wish  to  build  a  small 
organ,  and  as  it  will  be  the  first  one  I  have  ever  attempted, 
I  onlv  wish  to  have  4  or  5  stops.  Please  say  what  stops 
I  bad  better  use.  and  give  dimensions  of  wind-chest  and 
soundboard,  and  also  of  bellows.  The  organ  is  for  *m 
ordinary  room,  8ft.  or  8ft.  6in.  in  height.  A  sketch, 
showing  position  of  pipes  on  soundboard,  will  greatly 
oblige— ViOLOn. 

[26259.]— Street  Organ.— I  want  to  make  a  street 
barrel  organ  for  the  use  of  a  poor  blind  man,  who  gets 
his  living,  or  rather  exists,  by  pedling.  As  I  am  in  the 
backwoods,  north  of  Ontario,  Canada,  and  have  not  the 
least  idea  how  to  make  one,  but  am  possessed  of  the 
ability  to  read  writing  or  plans,  I  should  be  much  obliged 
if  any  one  would  give  the  information  required,  by  com- 
mencing from  the  first  stroke,  and  continuing  until  the 
organ  is  finished  and  will  play  half  a  dozen  or  more  tunes. 
I  can  understand  and  work  to  a  plan  better  than  I  can 
read  it.— Cocxjset  Cobhach. 

[26280.1— Watchmaker*!  Lamp— Would  some  of 
your  readers  give  me  a  description  of  a  lamp  to  repair 
watches  with  t  I  have  tried  oil  and  paraffin  lamps,  but 
I  eannot  see  with  them.  Perhaps  come  of  your  readers 
will  contrive  one  that  will  answer  my  purpose.  We  have 
no  gas.— Ahateub  Watchmaker. 

[26261.1— Bleaching  Ferns.— Will  some  of  your 
readers  inform  me  the  way  to  bleach  ferns  so  as  to  leave 
them  in  their  natural  gracefulness,  except  colour  t  I  have 
seen  a  small  vase,  filled  with  maidenhair,  which  had  all 
the  appearance  of  being  freshly  out,  the  five  stems  not 
being  in  any  way  injured  or  disarranged.  I  was  told  a 
lady  had  bleached  them  some  three  or  four  years  pre- 
viously, but  she  would  not  let  any  one  know  how  she  had 
done  them.— H.  Bochiho. 

[36263.]— Organ  Stops.— I  have  waited  with  some 
patience  for  one  or  more  of  our  organ-building  contribu- 
tor orgau  a  stop 


tors  to  include  in  their 


which,  from  vague  reports,  appears  to  be  worthy  a  place 
In  an  instrument  of  any  dimensions.  I  refer  to  the 
"  oouroellina"  (I  believe  it  is  thus  spelt).  It  is  said*  to 
be  named  after  the  inventor,  and  to  be  of  a  rich,  round, 
and  reedy  tone.  Much  valuable  information  is  given 
from  time  to  time  on  suoh  subjects,  and  I  doubt  not 
something  will  be  forthcoming  responsive  to  this  appeal. 

— MOHTEOSE. 

[26263.]— Mathematical.-A  hollow  drum  3ft.  dia- 
meter revolves  on  its  axis  1,200  times  per  minute.  What 
pressure  to  the  square  inch  would  a  pound  weight  exert, 
through  centrifugal  foroe,  on  the  inner  edge  P  I  should 
be  glad  if  some  mathematical  contributor  would  give  me 
the  rule  for  finding  this,  asl  wish  to  oompare  the  pressure 
of  a  hydro-extractor  with  that  of  a  hydraulic  press.— 
ALCHIBA. 

[26264.]— Electrical.- If  a  well-varnished  wooden 
spindle  goes  right  through  glass  cylinder,  will  it  make 
any  difference  to  the  power  of  machine ;  and  what  length 
spark  ought  I  to  get  from  cylinder  8in.  by  6in.,  worked 
by  small  fly-wheel  t   Will  some  electrician  oblige— Corr. 

[26265.]— Electro-magnet-— Will  "  Sigma,"  or  any 
of  your  electricians,  tell  me  how  to  construct  a  permanent 
magnet  that  would  suspend  the  weight  of  ltowt.,  and 
what  it  would  cost  t — J.  0. 

[26266.]— Cam  for  Tarn  Winding  Machine.— 
Will  some  reader  Inform  me  by  what  rule  I  might  make  a 
"  heart "  or  "  cam  "  for  a  yarn  winding  machine,  so  as  to 
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get  the  bobbin,  when  filled  with  yarn,  to  be  of  a  barrel 
shape,  as  in  Fig.  1 1  The  shank  or  bottom  of  the  empty 
bobbin  is  straight  or  parallel,  as  shown  by  Jig.  2.— Fobe- 

[26267.]— To  "  Sigma."— I  should  be  greatly  obliged 
for  plain  answers  to  the  following  queries :— I  have  con- 
structed the  framework  of  a  large  Fnrgusson  coil  (one 
middle  disc  9in.  diameter,  \\n.  thick),  and  contemplate  a 
7in.  or  81n.  spark.  1.  How  many  layers  of  paraffin  paper 
would  it  be  advisable  to  use  f  2.  Should  the  same  amount 
of  insulation  be  continued  throughout,  or  should  it  be 
increased  as  we  approach  the  outside  layers ;  if  so,  how 
should  it  be  divided  ?  3.  What  is  the  best  description  of 
paper  to  use  for  the  purpose  t  I  do  not  expect  a  perfect 
paper,  but  which  is  most  suitable,  and  where  procurable  f 

— W.  WlHEOBHH. 

[26268.]— Paste  for  Labelling  Tinware.— What 
is  the  best  paste  for  labelling  bright  tinware,  all  the  kinds 
I  have  used  peeling  off,  especially  in  a  warm  dry  atmo- 
sphere T— Sooth  Lisa. 

[26269.1  — Pot  Barley. —  Can  say  correspondent 
explain  the  manufacture  of  pot  barley  t  I  wish  particu- 
larly to  learn  its  nutritious  properties.  Knowing  that 
pearl  barley  has  lost  much  in  its  preparation,  I  am 
suspicions  of  pot  barley.— C.  E. 

S 26270."]—  Valve  Setting.— Can  any  reader  help  me 
of  a  difficulty  f  I  have  a  beam  engine,  with  ordinary 
valves  worked  by  eccentric,  off  which  the  following 
diagrams  are  taken : — Fig.  1.  Top,  42  revolutions  per 
minute ;  Fig.  2.  42  revolutions  per  minute,  23in.  cylinder, 
24  crank,  or  48in.  stroke.  I  think  I  am  burning  too  muoh 
coal,  about  61b.  per  indicated  horse-power  per  hour, 
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which  includes  supplying  steam  for  other  purposes,  say 
41b.  per  horse-power  per  hour  for  engine.  Now  the  boiler 
pressure  is  551b.,  and  the  highest  pressure  in  cylinder  is 
251b.,  and  even  with  this  there  appears  to  be  a  strain  and 
trembling  at  the  beam  centre  when  she  goes  over  the 
centres.  Can  any  of  your  engineering  readers  give  me 
any  advice  as  to  how  to  save  fuel  under  these  circum- 
stances ?  I  may  say  the  water  goes  into  boiler  at  an 
avenge  temperature  of  200°.— Q.  E.  D. 


[26271.]— Insulating  Coil.— For  insulating  a  col 
with  paraffin  paper  insulation  is  it  necessary  that  the  johu 
of  the  paper  should  overlap  one  another,  or  should  it  be 
placed  edge  to  edge  •— Thomas  Pacxhdrst. 

[26372.1— Extinction  of  Life.— Is  it  possible  to 
certify,  without  the  possibility  of  error,  to  the  extinction 
of  life  in  a  body  t — Neho. 

[26273.1— To  Mr.  Lancaster.— I  should  be  ex- 
tremely obliged  for  the  instructions  how  to  make  a  rood 
electro-magnetic  machine,  which  you  so  kindly  offer  to  s 
brother  reader  (reply  26110).  Would  one  of  these  instru- 
ments give  relief  in  oases  of  neuralgia,  headache,  sad 
rheumatism  t  I  have  a  coil  machine  containing  s  primary 
coil  only ;  its  effects  are  not  so  satisfactory  at  I  eotud 
wish.  How  can  I  make  it  to  send  a  current  in  one 
direction  only  t  Any  information  that  will  relieve  suffer- 
ing will  be  thankfully  received  by— X.  +  Y. 

[26274.]— Lathes  and  Induction  Ooil.-WosU 
"  Telegraph  Engineer,"  or  any  other  reader,  tell  me  bow 
the  lathe  may  be  used  to  lay  on  the  wire  of  induction 
cods  P  I  have  heard  that  professional  makers  do  this, 
but  I  cannot  understand  how  the  increase  of  speed  cas  be 
combined  with  accuracy.— Krraoeux. 

[26275.]— Pianoforte  Improvement.— I  am  tlx 
unfortunate  owner  of  a  piano  which  has  gives  way  at  the 
hitch  pins,  which  are  drawn  partly  out  along  with  part  of 
the  wood  which  they  are  fixed  in.  This  is  at  the  bass  end 
about  two  octaves.  The  instrument  is  8ft.  high,  the 
longest  strings  8ft.  Will  any  one  suggest  any  improve- 
ment ?  Could  I  out  it  shorter,  and  get  covered  strings 
for  the  bass  f  Would  it  improve  the  tone  f  Any  infor- 
mation how  to  proceed  would  oblige — Tbbp. 

[26276.]— Stereotyping.— I  have  about  Sowt  of  old 
metal,  composed  of  old  type  and  tea-chest  lead  that  1  turn 
been  using  in  stereotyping  over  and  over  agaia  for  a  loss; 
time,  that  now  I  cannot  oast  a  good  plate  from  it-tersrj 
one  comes  out  full  of  small  holes  in  the  face.  Muiag 
equal  quantity  of  type,  and  a  little  lead  with  it,  improves 
it,  but  even  then  it  is  bad,  and  does  not  look  like  good 
metal.  Will  some  friend  give  me  a  little  help  ?  —  J  oh  j 
Corn. 

[26277.]— Bugle  Sounds.— As  the  bugler  of  a  ooen- 
try  corps  I  am  put  to  great  inconvenience  by  the  discre- 
pancy that  exists  between  the  books  that  I  have  on  the 
subject.  At  present  I  have  "  The  Bugle  Sounds,"  and 
the  field  colls  at  the  end  of  the  field  exercises  (published 
1874),  which  differ  materially  in  some  calls.  I  should  be 
very  glad  if  any  of  your  readers  could  refer  me  to  some 
competent  authority  on  the  subject. — Tuba. 

[26278.]-Aeetio  Acid  in  Wine.-Can  I  find  the 
quantity  of  above  by  an  ordinary  chemical  process  not 
requiring  extensive  apparatus  t — W.  H.  B. 

[26279.]— Engine  for  Organ.— Will  some  one  tell 
me  what  is  the  cheapest  and  best  kind  of  engine  to  hare 
for  blowing  an  organ  containing  4  16ft.  stop*.  23  8ft 
stops,  5  4ft.  stops,  2  3ft.  stops.  4  2ft.  stops.  1  l£ft.  stop? 
It  Is  a  3- manual  with  full  pedals,  15  stops  on  the  swell, 
10  stops  on  the  great,  11  stops  on  the  choir,  and  3  stops 
on  the  pedals,  octave  and  sub-octave  coupler,  with  ell 
manual  and  pedal  couplers.  I  will  send  the  full  •  peon- 
cation  if  necessary.  Is  a  8taoey  hydraulic  advisable, 
and  what  horse-power  should  I  want  t— Tbohbobb. 

[26280.]— Organ  Scales.— To  "  Ueabtuh."-!  •» 
anxious  to  know  how  to  determine  what  scale  to  make 
some  of  the  wooden  stops  in  my  organ.  The  metal  ones 
I  do  not  feel  up  to.— Cobmu-di-Babsbtto. 

126281.]  -New  Battery.-In  "  ours  "  of  October  24, 
1873,  under  "  Scientific  News."  there  is  mentioned  s  ne« 
battery  by  the  Abbe"  Filhol  of  Toulouse,  the  pe:nliantr  of 
which  is  a  certain  Spanish  mineral  of  the  nature  a 
pyrites,  but  not  otherwise  described.  What  is  this  mine- 
ral r   Has  the  battery  succeeded  f— Geo.  Coofsr. 

[26282.]-Muriate  of  Tin.-When  preparing  this 
from  spirits  of  salts  it  always  turned  blackish,  sad 
answered  well  for  scarlet  dyeing,  4c.  1  got  some  spirit* 
of  salts  lately  from  a  different  source,  and  when  I  ado*' 
tin  in  usual  quantity,  the  acid  turned  white  and  thin  Tito 
a  brilliant  yellow  foam.  I  am  most  anxiens  to  know  w 
cause,  and  If  it  would  be  safe  to  attempt  to  dye  with  it  r 
Is  there  a  simple  test  for  the  purity  of  spirits  of  ssiuaw 
aquafortis  that  I  might  know  if  they  are  suitable >  for  the 
preparation  of  muriate  of  tin,  Ac.,  to  be  used  in  dyemgr 

— TlHTOEB. 

[26283.]-Bule  for  Finding  Percentages.-*^ 
some  of  your  arithmetical  contributors  please  give  w» 
shortest  method  of  calculating  simple  problems  bt» 
following:— 1.  A  town  of  25,105  inhabitants  loses  S2BT 
some  particular  disease— what  percentage  is  this  r  **" 
Customs  revenue  en  a  certain  dutiable  article  fall*  tv  a 
a  year  from  £1,200.000  to  *974.000-what  percentage  « 
loss  is  there  P— Rcbtt. 

[26284.]— Contact  Breaker.— I  have  oomptatsd  w 
winding  of  a  large  ooil.  16  by  1J  bundle,  woond  **■ 
3  layers  of  No.  14  secondary  51b.  of  36.  Now  1  ««• 
tried  and  tried  again-to  make  a  contact  break  for  ■""J; 
should  give  satisfactory  results,  but  I  can  nerersow^ 
plish  more  than  a  2*.ln.  or  3in.  spark.  Yet  by  rsmorm, 
the  break,  and  making  and  breaking  contact  with  OMOT 
in  a  rough  manner,  I  have  no  difficulty  in  getunjsow* 
6in.  flashes.  As  I  have  exhausted  all  previous  tnwrmaw 
that  has  appeared  in  back  volumes  on  the  subject,  •"V 
not  care  for  purchasing  one  after  having  gone  *>  • 
I  should  be  extremely  grateful  if  some  one  wool ">  sT"^, 
plain  and  practical  instructions  for  making  one  j" 
my  coil.  The  height  from  baseboard  to  oantre  of  w 
is  5ft.  2in.— A  Five  Years'  Sdesceibbb. 

[26285.1-Condenser.— Will  "Sigma"  P1**?,:*? 
me  with  the  following  ?  I  have  constructed*  e^1™^ 
i  spark,  what  sixe  condenser  should  I  BJSas'  ^Pr»ET 
allowed  in  stand  is  only  4  x  3|  x  {.  I  made 
as  I  had  an  impression  from  reading  "  Sinus  »  jjjjjy 
that  only  a  few  sheets  were  required  when  smau  ^ 
power  was  used,  bat  I  have  been  told  that  I  JJJJJSs, 
a  muoh  larger  condenser  than  will  go  B"™  VnxtlW- 
and  I  should  wish  it  there  for  compactness      j~,  ?  „  (tec 

wp«yU»5^o^ 

ducinit  his  method  of  communication  br  wnll°%  .hetbe-' 
to  bottom,  and  vice  versa,  of  colliery  shafts.  »o"f  j[ 
it  has  proved  to  be  of  practical  utility  or  otnerw 
his  system  of  .signalling  is  in  operation  at 
will  he  say  where,  or  advertise  his  add"**'  * 
Eeoihbeb. 
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[26287.]— A  New  Bailway  Coupling.— In  one  of 
r  locul  papers  I  pec  there  ni  a  trial  of  a  uew  railwuy 
■pUng,  "  Brocklcbank's,"  at  Holloway  Station. one  day 
"  week.  Can  any  of  your  readers  oblige  with  any 
information  of  the  trial,  or  a  rough  sketch? — T.  Coolet, 
£26288.]— Calculating  Lunar  Eclipses.— Several 
of  yonr  correspondents  are,  no  donht,  acquainted  with 
"*  Yince's  Astronomy,"  3  vols,  quarto.  At  p.  312,  Vol.  I., 
the  following  occurs : — "  To  calculate  an  eclipse  of  the 
moon  the  first  thing  to  be  done  is  to  find  the  time  of  the 
mean  opposition,"  to  get  which  from  the  tables  of  epacU, 
Ac,  next  page  says — Epnct,  17!>5,  9d.  llh.  6m.  17s. ; 
February,  id.  llh.  15m.  57s.  I  hare  searched  the  tables 
belonging  to  the  work  carefully,  but  cannot  find  tables 
abowing  these  epneta.  Can  any  of  your  respected  corre- 
spondents tell  roe  the  page  where  tbo  tables  used  are  to  ho 
found  f  It  so,  I  shall  be  innch  obliged  by  their  doing  so. 
— Inquirer. 

£3628).]— Colonial  Securities.— Can  any  oorre- 
Fpondent  inform  me  if  any  of  the  Colonial  Government 
bonds  are  guaranteed  by  the  English  Government,  espe- 
cially the  Canadian  of  1901  4  per  cent.  ?  In  case  of  an 
insurrection  breaking  ont  would  the  Government  throw 
off  the  yoke  or  guarantee — to  wit,  the  Turkish  and 
Egyptian  bonds  guaranteed  by  the  English  and  French 
Governments 't    Any  information  would  help— Cautious. 

[26290J—  Paste  of  Flanders  (Colle  de  Flan- 
dre). — Would  ectne  reader  inform  mo  of  what  is  paste 
of  Flanders  composed  ? — Socrates. 

[26291.]  — Polishing  Floors— Will  one  of  your 
many  readers  inform  me  as  to  the  process  of  polishing 
floors  with  beeswax,  and  much  oblige  ?  I  have  never 
attempted  it. —I.  H.  I. 

[262£>2.]— Worts.— Wonld  any  reader  of  "  ours"  state, 
if  possible,  a  method  for  getting  rid  of  corns  on  the  hands  ? 
I  have  no  less  than  3  on  one  hand  ;  they  are  very  nnsightly. 
Tbey  are  not  caused  by  hard  work,  as  my  work  U  chiefly 
laboratory  practice.  An  effectual  cure  would  greatly 
oblige — Anxious. 

[26293.]— Celluloid— I  shall  1«?  obliged  for  any  infor- 
mation respecting  the  composition  and  properties  of 
cellnloid,  which  is  a  substance  newly  invented  iu  America 
In  imitation  of  ivory  ?  It  is  said  to  be  manufactured 
from  gancotton,  and  to  be  very  inflammable. — Bkta. 

[262M.]— Quarrying.— Would  any  reader  of  "onrs" 
give  some  hints  on  whinstoue  quarrying,  and  the  best 
form  of  drill  or  jumper  to  use  when  the  rock  is  not  solid  ? 
When  the  sort  I  see  used  gets  into  a  crack  it  is  difficult  to 
turn.  Also  if  steam  power  could  lie  applied  to  the  same  ? 
-Fame. 

i.]  —  Violin  Matters.  —  L  Having  taught 
self  to  play  the  harmonium,  can  I  hope  to  learn  to 
y  the  violin  without  a  master?  2.  May  a  somewhat 
go  violin  (aot  tenor)  bo  timed  and  played  as  a  first 
and  must  it  always  bo  at  concert  pitch  during 
e,  as  mine  stands  better  a  note  Hat  ?  3.  Ought  one 
thoroughly  master  the  first  position  before  proceeding 
L-  shifts,  and  should  one  position  and  string  be 
alone  ?  4.  If  it  is  required  to  jump  to  a  higher 
in  one  of  the  shifts,  does  it  materially  matter  which 
produces  it,  or  would  this  bo  condemned  as  playing 
tt  5.  Is  it  best  to  apply  rof  in  to  the  bow,  or  to  the 
rs  ?  My  fourth  string  will  not  speak  readily  without 
pressure  of  the'  bow.  6.  Would  it  bo  advisable  to 
make  some  sort  of  case  wherein  to  keep  violin  and  bow  ; 
and.  if  so,  what  kind  ?— 1'oor  Keginker. 

[26290.]— Coil.— I  wish  to  construct  a  small  shocking 
OOU,  capable  of  giving  a  pretty  smart  shock,  and  small 
enough  to  carry  in  the  waistcoat  pocket.  Will  some 
correspondent  oblige  by  giving  sire  of  primarv  and 
secondary.  Ac,  description  of  battery  to  nso  (which  must 
be  inrluded  in  the  space),  and,  lastly",  the  arrangement  of 
the  different  parts  ?  If  not  asking  for  an  impossibility, 
I  should  be  extremely  obliged  if  some  electrical  corrc- 
spendent  would  answer  this.— Thomas  Packhurst. 

£26297.]— Microscope.— I  have  a  small  compound 
microscope,  magnifying  about  40  diameters.  Can  I  in- 
crease Its  power  by  the  substitution  of  other  lenses  ;  nnd 
which  ones  should  1  change,  as  they  all  unscrew  sepa- 
...tely  ?  I  want  to  examine  minuto  vegetable  strncture. 
Also,  If  I  take  the  tube  containing  the  lenses  out  of  the 
staud,  and  affix  it  to  one  end  of  a  tin  tube,  at  the  other 
end  of  whioh  is  a  lens,  can  I  thus  convert  it  into  a  tele- 
scope? In  the  bitter  case  what  should  be  the  size  of  the 
lens  at  end  of  tin  tube,  its  focal  distance,  and  arrange- 
ment ?  The  distance  which  objects  require  to  be  from 
the  lens  furthest  from  eyepiece  is  about  iin.  They  appear 
inverted.— Forward. 

[26298.]— Solvent  for  Picrotoxin.-Can  any  of 
your  correspondents  tell  me  the  best  and  cheapest  solvent 
for  picrotoxin — the  bitter  principle  of  cooculus  indicus — 
used,  I  understand,  as  a  substitute  for  hops  in  beer? 
I_ would  like  a  solvent  of  an  oily  nature,  sucii  as  turpen- 
tine, or  a  drying  oil,  and  not  a  spirituous  one  mixable  in 
water.— H.  B.  F. 

[26299.]— Novel  Harmonium.— I  once  saw  an  har- 
monium (one  manual)  which  had  the  peculiarity  of 
causing  the  top  note  only  of  any  music  played  to  sound  on 
a  special  stop.  I  should  be  obliged  by  any  information 
as  to  how  this  is  done,  and  whether  applicable  to  organs  ? 
^—8.  O, 

[2630O.]— Electrotype—  To  •'  W.  McW.."  or  "  Tele, 
oraph  Lineman."— I  have  been  trying  to  electrotype  the 
ends  of  my  carbon  blocks,  as  directed  by  you  in  10703 
(April  7).  Instead  of  a  coating  of  solid  copper,  a  reddish 
mud  collects  round  the  portion  of  carbon  immersed  in 
tbo  sulphate  of  copper  solution.  I  placed  a  rod  of  cast 
zinc  in  the  porous  cell  in  the  sulphate  solution,  and  con- 
nected it  with  the  carbon  in  the  outer  vessel.  If  yon,  or 
any  other  correspondent,  would  point  out  the  cause  of 
failnre,  or  say  how  the  carbon  might  bo  coated  with 
copper,  I  shall  bo  very  mnch  obliged.— Erasmus  Smith. 

[2«301.]-Colliery  Manager's  Certificate.— Will 
any  reader  inform  me  whether  a  person  is  competent  to 
manage  a  colliery  after  obtaining  a  certificate  ?  I  have 
been  told  that  the  holding  of  a  certificate  is  a  sufficient 
guarantee  of  competency.  1  have  not  had  any  colliery 
experience,  bnt  have  been  engaged  in  metallic  mining 
■luring  last  18  yean,  and  feel  certain  of  passing  the  exaiuf- 
natlon.— W.  8. 

126302.]— Vitriol  Chambers.— I  should  esteem  it  a 
favour  if  one  of  your  chemical  readers  would  suggest  a 
mstfcod  whereby  the  vitriol  in  the  •bnmbera  could  bo 


deprived  of  its  excess  of  nitrons  acid  gas,  so  as  to  make  it 
again  available  in  the  first  chamber,  at  works  where 
there  is  not  at  present  any  such  existing  arrangement  ? 
The  plan  must  not  bo  an  expensive  one. — W.  B. 

[26303.]— Evaporating  Pans.— Will  any  practical 
friend  state  which  he  considers  the  most  efficient  and 
economical  plan  of  erecting  leaden  pans  for  the  concen- 
tration of  brown  vitriol  anil  similar  liquids  ?  I  want  them 
constructed  so  as  to  withstand  as  much  as  possible  the 
wear  and  tear  consequent  on  the  heating  and  cooling  pro- 
cesses that  they  have  to  undergo.— W.  B. 

[26301]  —  Electro-mavnet.  —  I  am  making  an 
electro-magnet,  the  core  of  which  is  of  liu.  iron,  and  t  he 
distance  on  each  arm  to  be  covered  2in.  Will  some  one 
inform  mo  the  sire  and  weight  of  silk-covered  wire  I  should 
use  ?  Also  how  to  wind  it  on  to  tho  arms  of  the  magnet  ? 
— E.  P 

[26305.]— Old  Violins.— I  have  an  instrument  with 
this  inscription— "  Andreas  Ouarnerius  fecit  Cremona, 
sub  titnlo  Santa  Terexia,  1793."  Tho  inscription  is  on  a 
block  inserted  in  the  back  of  the  instrument,  so  as  to  be 
seen  throngh  one  of  the  f  holes,  and  is  printed,  appa- 
rently, all  but  the  93.  whioh  is  inserted  with  the  pen  in 
what  was  evidently  a  blank.  I  should  bo  triad  if  "  C.W.," 
or  anv  other  of  your  correspondents,  would  inform  mo 
what  bearing,  if  any,  this  inscription  lias  upon  the  value 
of  tho  instrument? — New  Subscriber. 

[26306.]— Heat  SpotB  on  the  8un.— This  phra>e 
occurs  in  a  leader  of  the  Timet  (Juue  7) :  can  any  ono 
say  what  it  means  ? — Tho  cold  weather  is,  perhaps,  occa- 
sioned by  a  want  of  "  heat  spots  on  the  sun."  Can  any 
one  say  whether  it  was  or  was  not  warm  in  tho  month  of 
May  on  the  parallel  of  10°  S.,  longitude  anywhere  in 
Africa,  say  ;  and,  if  bo,  was  there  a  different  sun,  with 
heat  spots  all  over  his  face  ?  I  suppose  the  science  editor 
of  the  Times  is  at  least  an  F.R.S.,  and  I  am  anxious  to 
know  what  is  the  "new"  discovery.— Saul  Rymea. 

[26307.]— Midland  Route  to  Scotland.— Many 
thanks  to  "  C.  E.  8."  for  Mb  table  of  distances  and  times 
from  St.  Paneras  to  Carlisle  (p.  337).  I  should  be  very 
glad  of  Eimilar  particulars  from  Carlisle  to  Edinburgh, 
and  Glasgow,  if  any  one  could  furnish  them.  I  also 
want  tho  dimensions  of  the  North  British  cnirines. — G. 


I.] — Stars. — What  is  the  R.A.,  dec.,  and  mag.  of 
',"      4,  Andromeda;  and  51  and  •<*  of  Aquarius?— 
F.  Dennett. 


CHESS. 


All  communications  intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  Chester  House,  Lillieshall- 
road.  Clapham  8.W.  w 

PROBLEM  CCCXVI.— Bt  Victor  Gorgias. 


A. 

t 

pi 

i 

bsfi  , 

A 

White  to  play  and  mate  in  three  moves. 


Solution  or  Problem  CCCXIV. 
While.  Black. 
L  Q  to  Kt  4.  L  Anything. 

2.  Mates  ace. 

Correct  Solutions  or  Problem  CCCXIV.  from 
Athos,  D.  A.,  B.  R.  S.  Frost,  Eothen,  J.  Free  mantle,  W.C. 
King,  G.  Beavis. 

Answers  to  Correspondents  stand  over  until  next 
week. 


A  Train  Upset  by  a  Tornado.— A  train  left 
Chicago  on  the  morning  of  May  6th,  filled  with 
passengers  bound  south  via  Cairo  and  to  St.  Louis. 
The  train  was  capsized  and  wrecked  by  the  wind 
near  Neoga,  a  station  about  112  miles  from  St. 
Louis.  It  comprised  six  cars,  including  a  sleeper. 
The  approaching  storm  was  indicated  by  a  slight 
rain  and  a  lowering  black  cloud  coming  from  tbo 
south  west.  Branches  and  limbs  of  trees  were 
seen  flying  through  the  air,  but  the  rattle  of  the 
cars  prevented  the  roar  of  tbe  tempest  being  heard. 
Suddenly  the  train  was  struck  by  the  cyclone  about 
the  centre.  The  smoking  car  was  tho  first  to  careen 
over,  and  then  followed  all  the  cars  in  succession, 
which  were  lilted  np,  and  after  being  dragged  for 
some  distance  throwu  flat  on  their  sides  about  7ft. 
west  from  the  track,  aud  all  exteuded  along  in  a 
row.  The  engineer  and  fireman,  seeing  the  first  car 
going  over,  had  just  time  to  jump,  when  they  were 
lifted  up  by  the  wind  nnd  carried  along  in  the  nir 
some  two  rods  and  landed  on  their  /cot  without 
being  injured  by  their  almost  miraculous  flight. 
The  engiue  and  tender  having  been  disengaged  from 
the  rear  cars  by  the  breaking  of  the  coupling,  were 
ditched  bottom  upwards  and  badly  damaged. 


THE  KXaLlSH  WKMWtQ  LIFEBOAT  FDND. 
We  have  consented  to  reccivo  any  further  sums  our 
readers  may  feel  disposed  to  contribute  in  aid  of  the 
National  Lifeboat  Institution,  and  to  hand  them  over 
from  timo  to  time  to  the  secretary.  All  contribution* 
will  bo  acknowledged  in  this  column. 

Amount  received  since  the  cheqne  for 
£402  9s.  Gd.  was  handed  to  the  Life- 
boat Institution  £0]16  0 

H.  S  0  5  0 


Total 


...£1   1  0 


ANSWERS  TO  CORRESPONDENTS. 


*•*  All  communication!  t hould  b*  ad&rttasd'to  f  ha  Editor 
of  th*  English  Mechanic,  31,  Tavutock-itrtt,  Covmi 
Qardm,  W.C. 

HINTS  TO  CORRESPONDENTS. 

1.  Write  on  ene  side  of  tho  paper  only,  and  put  draw- 
ings for  illustration  on  separate  pieces  of  paper.  2.  Pat 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  whioh  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientifio  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  oover  to 
the  Editor,  are  not  forwarded ;  and  the  names  of  corre- 
spondents are  not  given  to  inquirers. 


The  following  are  the  initials,  Ac,  of  letters  to  hand  np 
to  Tuesday  evening,  Juno  13.  and  unacknowledged 
elsewhere:— 

John  T.  Norman.— Clement  E.  8tretton.— Alfred  Holt.— 
Jas.  Heap.— W.  Coult.— Henry  T.  Jones.— Francis 
Weatherhogg.— Bayless,  Thomas,  and  Co.— J.  H.  Wil- 
liamson.— T.  G.  Anderson.— Abbott  and  Co.— B.  H.  H 
—P.  S.  Bridgeford.— L.  Shiel  and  Co.— J.  W.  Howe.— 
Edwin  Hnslim.— Adam  Hihjer.—  S.  Bottono.— Pecksniff. 
— Observant.  —  Audaces  Fortuna  Jnvat.  —  Timore.— 

Axyrite. — Timer. — Cucumber. — Piedmont. — A.  F.  J.  

Oersted.— One  who  has  Tried.— Merrywoather.— Sold 
Again.— Wallinsrton.  —  Old  Tottlc«.  —  L.  8.  0.— W. 
Asburst.—  J.  W.  Cowell.— William  Johnson.— W.— 
Oasis.— Chime.— M.  H.— Claudio.— S.  8.— Architectus. 
—Truth.— Money.— Robinson  Crusoe.— Worsy.— Henry 
Stevens. — J.  Pressdee. — F.R.0.8. — H.  V.  M.— Engineer. 
— Cnidadoso.  —  Magnet.  —  Seed-grower.  —  Klofron.  — 
B.  M.  C— G.  Morton.— A  Couutry  Lad.— Casualty. — 
J.  8  — G.  B.— Green  Dragon.— F.  R.  A.  8.— G.  B  — 
Paladium. — M.  X.— G.  F.  L.— T.  W.  Bush.— A  Friend. 
— W.  8.— Subscriber  from  the  First. — J.  A.  D.  L.— 
Blue  Pill.— A.  F.  Williams. -D.  Winstanley.— Card- 
board.—Geo.  Darn.— Geo.  Flavlor.— Phthisis.—  Cana- 
dian.— Gaff.—  Photograpbio  Novice.— W.  S.  W.— Wise- 
acre.— W.  H.  E.  L.  B. — Prod.  Ink. — J.  T.  Horar.— 

Subscriber  from  No.  1  English  Mechanic. — A.  II  

W.  Birt.— J.  P.— Recent  Subscriber.— W.  E.  A. — John 
Houghton.— Jas.  Thompson.— J.  G.— R.  N.  B. — I  key 
Mo.— Baritone. — Enquirer. — A.  R.  Mallison.— B.  N. — 
A.  K.  Fellows.— Mao  Dandarts. — A.  B.— G.  Lindlcy  — 
J.  W.  Fonnell. — Invalid. — R.  W.  A.— A  Novice.— 
Humanity.— J.  E.  Proser. — John. — Puzzled. — Arques. 
— Austin  Byron. — Aconite. — Gerion. — Omega. — Evitor. 
— Hugh  Clements. — Paganini.—  Cephas.  —  Montrose. — 
Geo.  MocJackson.— Shipbuilder.— C.  G  — 0.  J.  B. — 
M.  B.  D.— W.  R. — G.— G.  Olive. — J.  H.  H. 

E.  Twopent.  (Please  send.)— A.  Trinder.  (Animal 
charcoal,  tho  other  is  of  no  use. 1— John  Cokk.  (Try 
nitrio  acid  diluted  with  water.) — J.  W.  Ward.  (We 
simply  altered  two  words  in  one  sentence  because  you 
assumed  what  yon  hod  no  right  to  assume.  It  is  hardly 
worth  troubling  "  F.  R.  A.  8."  about,  but  we  may  show 
him  your  letter.) 

F.  Smith.  R.  M.  Lane,  H.  T.,  L.,  D.  M. — See  indices  to 
back  vols. 

Courier.  Inertia,  Nemo. — Yonr  queries  are  advertise- 
ments. 

Experience  and  others  have  replied  to  queries  already 
similarly  answered. 

W.  Mattied  Williams.— Your  letter  oame  too  late  for 
insertion  this  week.  You  will  see  in  this  week's  impres- 
sion that  "  F.  R.  A.  8."  has  now  read  your  book,  and  if 
you  havo  anything  to  say  in  answer  to  him,  it  can  be 
added  to  your  letter  next  week. 

S.  Nicholls.— Your  long  and  valuable  letter  on  the 
"  Boiler  Experiments"  next  week. 

J.  W.  Fennell.— The  text  te  yonr  "  Ironclad"  diagrams 
has  been  mislaid.  Please  send  another  oopy.  The 
engraving  is  done. 

A.  H.  Allen.— Yours  on  "Gas  Analysis"  was  crowded 
out  this  woek. 


THE  THREE  JOURNALS 

Which  oover  the  whole  range  of  subjects  pertaining  to  tho  occu- 
pstlon.  Interest,  or  amusement  of  the  maturity  of  mankind,  are 
the  KNGLI8H  MECHANIC  AND  WORLD  OF  SCIENCE,  the 
BUILDING  NEWS,  and  PUBLIC  HEALTH.  Bv.ry  reader  of 
tho  ENGLISH  MECHANIC,  n.il  acualnu-d  with  the  other  two 
Journal*,  nhmild  at  nt m  become  a  MMOrlbtt  to  that  ono  which 
men  Immediately  interest*  hlui.  If  oouncctixl  in  any  w  ty  with 
the  nrt«  of  conatruotiou  or  deelvn,  he  will  find  the  lIUILDINu 
NEWS  /i  ixrfeel  storehouse  of  liiformatl'in,  and  a  iiKMk  valuable 
channel  for  hl»  advertisement  should  h<  ne.-d  a  situation  <>r 
rvijulre  to  outrage  labour.  PUBLIC  HEALTH  0'>uoern«  tttc.f 
with  tho  k-"-.t  cnuM  IndloaUxl  by  lt>  title,  „„.i  „f  aour>a 
IllU'rSeta  everybody.  Tho  Pi-l.-e  of  the  Bl'ILUlkf,  NgWS  U  4-1  . 
po«tfreo  IJd.:  of  PUBLIC  HEALTH,  31..  p.,;  (r.«-  Sid.  Bnh 
jmimaWBre  published  at  the  Offlee  ol  tha  ENGLISH  MECHANIC 
SI,  Tavlatook-atreet,  Coven t- garden,  I^mivn.  W.C. 
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THE  UsTVENTOR. 


APPLICATIONS  FOR  LBTTSB8  PATENT. 

MAY  W.  1878. 

9101.  R.  Dathle.  Aberdeen,  for  a  new  or  Improved  Instrument 
for  drawing  or  witlnii  oit  «>ilp»"  Uri**  from  *  modal,  and  the 
lint-**  and  curve*  of  other  model*  or  objects. 

2103.  J.  Mx-tear.  Gun-cow,  for  ImprovemenU  In  furnace*  and 
apparatu-i  connected  therewith  for  decomposing  chloride  of 
■odium  or  of  potieeiuro. 

SUB.  W.  B.  Lake.  Southampton-buildings,  for  Improvement* 
In  boiler  flue  cleaner*.    A  communication. 

310*.  E.  Homo,  Walworth,  for  Improved  mesa*  or  apparatu* 
or  looking  the  nuta  of  screw  bolU  for  n*h  plates. 

SMB.  B.  Britten,  Red-bill,  Surrov,  for  ImprovemenU  In  the 
manufacture  of  glass. 

Sio*.    J.  L.  Restrict,  Dais  ton,  for  Improvements  In  tube 

*°aiu7?r*k.  P.  Alexander.  Southampton-buildings,  for  Improve- 
ments In  apparatus  for  facl  lt/»tiiig  the  ascertaining  at  the  surface 
of  mines  the  oom  position  or  the  atmosphere  In  the  subterranean 
workings  or  galleries,  and  the  proportion  of  flro-damp  or  other 
macbltlo  gas  contained  In  seen  atmosphere.    A  communication. 

210ft.  W.  Galsworthy,  Banbury,  for  ImprovemenU  In  harvesting 
machines. 

U00.  F.  J.  Lemoucbe,  Belgium,  for  a  new  system  to  replace 
Oorll*  machine  movement,  fit  to  be  adapted  to  all  kinds  of  sea 
and  earth  motor*,  with  distribution  by  regulator  for  any  power 
and  speed. 

SI  10.   T.  A.  O  rims  to  n,  Clifford,  Tork,  for  Improvements  In 

*'sTllMJ  if1**^ Potter.  Middlesex,  for  ImprovemenU  In  the  con- 
struction of  boilers  for  heating  water. 

2113.  8.  P.  Ox,  Bristol,  for  ImprovemenU  In  machinery  for 
finishing  leather. 

2113.  J.  H.  Johnson,  Lincoln  s-lnn-fWlds,  for  ImprovemenU  In. 
grinning  or  preparing  corn  or  similar  eubstAnoes  and  reducing 
the  same  into  Sour,  and  In  the  machinery  or  apparatus  employed 
therein.    A  communication. 

JIM.  P.  Canard,  Paris,  Tor  improving  furs  and  skins  by  tinting 
the  tips  of  the  hair  with  a  metallic  powder. 

BIS.  W.  C.  SoTDsrville,  Op  par  Thamea-street,  London,  Im- 
proved apparatus  applicable  for  shifting  belts  or  straps  In 
machinery. 

2118.  B.  Fathers,  Farthlneboe,  for  improvements  In  apparatus 
(or  marking  divisions  and  boundaries  for  lawn  tennis  and  other 

Brookes,  Chancery-laaa,  for  ImprovemenU  In  appa- 
ratus for  use  aa  a  fog  alarum,  and  to  give  audible  signals.  A  com- 
munication. 

21  IS.  The  Honourable  B.  Flower.  Durrow,  Ireland ,  for  Improve- 
menU m  Intermittent  feed  for  saw  frames  and  other  machinery, 
appllo  ible  also  to  luting,  pulll  g,  and  hauling  purposes,  and  In 
appll«nces  for  varying  the  said  feed,  which  latter  ImprovemenU 
are  also  generally  applicable  to  the  varying  of  the  stroke  of 
■eccentric*  and  cams. 

2119.  J.  Carpenter  and  O.  Martin,  Clerkenwell,  for  Improve- 
menU in  clocks  or  similar  time- keepers. 

2120.  R.  Oardlner,  Sittlngbourae,  for  ImprovemenU  In  the 
steering  gear  of  ships  and  other  vessels. 

2121.  J.  H.  Dale*  and  W.  N.  Wynn.  Leeds,  for  ImprovemenU  In 
window  bar  or  sash  fasteners. 

2122.  C.  Le  N.  Martins.  Holloway.  for  ImprovemenU  In  road 
carrisges  to  be  worked  by  manual  labour. 

2123.  W.  H.  Ooodobtld.  Now  Yo.-k.  8.  P.  Hay,  Metuchen.  for 
ImprovemenU  in  meat  and  vegetable  cutting,  and  apple  paring 
and  slicing  mschlnery. 

2134.  W.  Webb,  Twickenham,  for  an  Improved  method  of 
and  machinery  for  separating  the  liquid  and  solid  portions  of 

""sis*"  I.  Newton,  Southampton-building*,  for  ImprovemenU  in 

2126.  J.  Rankin*,  North  Shields,  for  an  improved  tab*  (topper 
and  handle  combined  for  multitubular  boiler*. 

2127.  W.  W.  Spencer.  Kensington,  for  ImprovemenU  In  the 
manufacture  of  h*U  and  other  covering*  for  the  head. 

8138.  P.  W.  Darharo  and  H.  Bowae,  Walthamstow,  for  Improve- 
menU in  apparatus  for  governing  and  Indicating  the  speed  of 
prime  mover*. 

2129.  W.  K.  L»ke,  Southampton-buildings  for  ImprovemenU  In 
mschlnery  for  shaving,  pointing,  and  forming  the  thread  on  wood 
screws.   A  communication. 

2130.  J.  J.  KunstAdter,  Holbom,  for  ImprovemenU  in  roller 

2131.  B.  Bogeraon,  Leeds,  for  ImprovemenU  In  tombstones  or 
monument*  and  other  almlbu-  structures,  and  In  the  manu- 
facture thereof,  parte  of  which  invention  are  also  applicable  to 
coffin*. 

2132.  H.  0.  Lobnlte,  Renfrew,  for  Improvement*  In  marina 
apparatus  for  attack  and  defence. 

2133.  B.  Bdel,  Berlin,  for  ImprovemenU  In  trasses. 

2134.  P.  Brown,  Oathcart,  for  an  Improvement  In  machinery 
(or  dressing  the  surfaces  of  it  .me. 

2135.  B.  Vauthier,  Paris,  for  an  Improved  mode  of  and  appa- 
ratus for  printing  simultaneously  In  several  varied  colour* 
newspapers,  magasiace,  and  other  publication*  or  works.  A  com- 
municutlon. 

21*1.  P.  H.  Simpson,  Liverpool,  for  ImprovemenU  In  and  relat- 
ing to  shirt*. 

2137.  C.  B.  Wallls,  Balham,  for  ImprovemenU  in  roller  skate*. 

2138.  O.  Albany  and  O.  Alberty,  Berlin,  for  a  new  or  Improved 
manufacture  of  Imitation  Inlaid  wood  work. 

2139.  I.  B.  Harris,  Edinburgh,  for  Improvements  In  wringing 
roller*  for  wool- washing  and  similar  machines. 

2140.  w  P.  Cherry  and  C.  E.  Cherry,  Hull,  for  the  manufacture 
Oi  steel  direct  from  the  ore.  pig,  or  cast  Iron. 

2141.  W.  Dawes,  Leeds.  ImprovemenU  In  steam  engine*. 

2142.  J.  Lyon-Field,  Broadwater,  8u**ox,  for  Improvements  in 
telescope*. 

2143.  E.  Solroy,  Brussels,  for  ImprovemenU  In  tho  manufacture 
■of  carbonates  of  soda,  specially  to  the  mode  of  using  carbonic 
acid  and  to  the  conversion  of  bicarbonate  of  soda  Into  oommerolal 
■carbonate  of  sods. 

2144.  J.  Lyon- Field,  Broadwater,  Sussex,  for  ImprovemenU 
in  drilling  or  rotatory  cutting  apparatus  suitable  for  dental 
•ope  rations. 

2145.  J.  Lyon-Pleld,  Broadwater.  Sussex,  for  an  improved 
iiiothod  of  and  apparatus  for  engraving  or  cutting  seals  and 

various  other  article*  and  substance*. 

2148.  J.  II.  MapU'Son.  PM  Mail,  Middlesex,  for  ImprovemenU 
In  military  or  pleasure  tent*. 

2147.  P.  W.  B.  Mohr,  Kaitchetp,  for  ImpMveroenU  In  treating 
speut  oxide  or  Iron  obtained  in  the  r  reparation  of  gas  to  produce 
colouring  matters  and  other  product*. 

2148.  R.  Brsunfeld.  Temple.  London,  for  ImprovemenU  in  the 
manufacture  of  metal  boxes,  csmk,  or  receptacles  for  holding 
vlible  and  other  substance*,  ami  In  apparatus  employed  In  such 
manufacture,  also  In  the  method  of  fattening  or  scouring  the  lids 
'»r  covers  of  mntol  boxes,  ch*c*.  or  reou'tades. 

2149.  Q.  Baker,  AUlersnot.  W.  Baker,  Ui*liopsgate,  forlmprove- 
mnnU  In  wheel  or  roller  «kat<-«. 

2I3U.  J.  S.  Edge,  Yardlu,.  for  ImprovemenU  in  breech-loading 
•mall  anna. 

21M.  S.  Lloyd,  Birmingham,  for  ImprovemenU  In  the  manu- 
facture of  Iron  and  steel. 

2132.  B.  Deeley,  Walsall,  for  ImprovemenU  In  maohlnory  for  the 
-manufacture  of  metallic  tubes. 

2133-  C.  P.  Clark  and  J.  Purslow,  Wolverhampton,  for  an 
improvement  or  improvements  in  the  manufacture  of  stamped 
metallic  lids  or  oover*  for  saucepan*  and  other  cooking  vci-tM. 

2134.  R.  W.  Wallaoe,  Bitter/*;*  Park,  for  Improved  compounds 
for  the  manufacture  of  vow-els  or  apparels*  for  chemical,  metal- 
lurgical, or  similar  purposes. 

2135.  T.  Melllng,  Liverpool,  for  ImprovemenU  In  modes  of  and 
apparatus  for  regulating  pressure  In  pipe*  or  other  condulU.  and 
ni-asurlng  and  registering  the  quantity  of  water  or  other  Quid 
:1  iwlng  through  them. 

2150.  II.  D*vey,  Lexis,  for  improvements  In  the  means  and 
apparatus  for  compressing  and  forcing  air,  water,  and  other 

nul'i*. 

2137.  A.  Hown,  Castle  ton,  for  ImprovemenU  in  or  applicable  to 
looms  for  weaving. 

2I.V4.  J.  Cocker,  Oldham,  for  ImprovemenU  In  washing  machine* 
f  or  domestic  purpose*. 

2159.  11.  J.Baildan,  8tr*nd.  for  ImprovemenU  In  (team  cull- 
n-iry  vewel*.  A  oommui'leatlon. 

2I>A».  H.J.  Hadrian,  nt  r.md,  for  improvemente  in  hand  printing 
imps.   A  communication. 


2181 .  R.  Grimes,  Leicester,  for  ImprovemenU  In  the  manufac 
tore  of  needles  employed  In  making  looped  fabric*  and  kuowu  as 
"Li ton  "  or  "  tumbler  needles." 

21K2.  O.  Msuey  and  U.  Knott,  Stalybrldge.  for  Improvements 
In  the  construction  of  Up*  fur  (team  and  other  Quids  aud 
Uqnlds. 

21iB.  B.  Hunt,  Linooln'*.lnn.  for  ImprovemenU  in  sunshade*, 
and  ubmrclla*.   A  communication. 

2104.  O.  H.  Mlddleton  and  T.  C.  Mlddleton,  Blnojnchara.  for 
certain  improvement*  In  the  handles  of  teapots  colT.u  pot-i, 
water  lug*,  and  other  like  utensils  einploied  for  containing  hot 

llq  lid*. 

Sits.  R.  E.  Newton.  Chancery-lane,  for  ImprovemenU  in  the 
msnufocture  of  table  forks  and  spoon*.    A  communication. 

3168.  V.  C.  J.  Ortraon*.  Brussels,  for  an  Improved  rotatory 
pump  or  apparatus  fur  raising  and  forcing  fluids,  and  for  other 
purposes. 

3187.  E.  O.  Brewer,  London,  for  ImprovemenU  In  flsh  plate* 
for  rail*.    A  communication. 

21«S4-  A.  Cor.ru  and  L.  Corse rl.  Borne,  for  ImprovemenU  in 
hydraulic  break  regulator*,  such  improvement--,  being  applicable 
to  machines  In  general. 

2119.  O.  Martlueao,  London,  for  Improvements  In  machinery 
for  cutting  sugar.   A  communication. 

2170.  P.  Bopor,  Lincoln,  for  Improved  appliance*  or  apparatn* 
to  f.t  ilttata  the  shifting  and  setting  of  threshing  machine*  and 
portable  engine*. 

2171.  J.  Faulkner,  Manchester,  for  Improved  eleotrioal  appli- 
ance* for  lighting  gas  in  public  and  private  buildings. 

217X  W.  Qulnaey,  Ballaall  Heath,  for  certain  ImprovemenU  In 
doors  and  damper*  for  bakers' oven*. 

2173.  O.  W.  Clark,  Henley-on-Thames,  for  ImprovemenU  In 
water-wheels. 

2174.  A.  Le  Grand,  London,  for  ImprovamanU  In  the  construc- 
tion of  turnstiles. 

2175.  E.  G.  Brewer.  Chancery-lane,  for  a  new  or  Improved 
appliance  or  glove  to  be  used  for  horticultural  and  other  purpose*, 
and  for  cleaning  and  smoothing  the  ooateot  animal*. 

2178.  Spencer,  Ku»  ton-road,  Middlesex,  for  ImprovemenU  in 
carriages. 

2177.  J.  Leber,  GosweU-road,  for  ImprovamanU  in  the  manu- 
facture of  cutting  and  stamping  block*. 

2178.  H.  Beare,  Newton  Abbot,  for  an  Improvement  In  hay- 
making machine*. 

2179.  I.  P.  Cuttler,  Barrow-in-Furness,  for  an  improved  fumi- 
m.  castor. 

21M0.  8.  D.  KrOger.  Liverpool,  for  ImprovemenU  In  modes  of 
and  apparatus  for  exhibiting,  advertising,  and  attracting  atten- 
tion. 

2181.  P.  J.  Davie*,  King's-croea,  for  Improvements  in  liquid 
meter*. 

2182.  T.  J.  Smith.  London,  for  Improved  apparatus  to  be  fitted 
to  lathe  frames  to  facilitate  the  catting  of  articles  thereon.  A 
communication. 

2183.  C.  H.  Boeokner,  Newcaatle-upon-Tyne.  for  Improvement* 
in  means  and  apparatus  for  evaporating  liquids  and  generating 
steam,  and  for  utilising  and  disposing  of  noxious  gases. 

2184.  W.  P.  Thompson,  Liverpool,  for  sn  improved  oertoush, 
esse,  or  portable  arrangement  of  materials  for  drsestng  wound*. 
A  communication. 

2185.  L.  J.  Rouoou,  Birmingham,  for  an  Improved  liquid  com- 
pound or  composition  for  bronxlng  oopper,  brass,  sine,  and 
other  metals,  and  fox  preventing  the  discolouring  of  gold,  diver, 
a  d  other  metals. 

2188.  H.  Woodward,  Shepherd'*  Bush,  for  vulcanite  billiard 
ball*.   A  communication. 

2187.  C.  B.  Herbert,  Charlton,  for  an  Improved  organ. 

2188.  J.  Jowett  and  3.  Sergeant,  Halifax,  for  ImprovemenU  in 
machinery  for  combing  wool.  - 

2189.  C.  J.  Copeland,  Lancaster,  for  ImprovamanU  In  rook- 
drilling  machines.    A  communication. 

219U.  B_  H.  Padbury,  Chancery-lane,  for  ImprovemenU  In 
sewing  machine* 


Inventors  before  Patenting  should  read  the 

HANDBOOK  OP  PATENT  LAW,  BRITISH  AND  FORBIwN. 
published  by  WM.  P.  THOMPSON\_C.K.,  Pstent  Agent,  8,  Lord- 
street,  Liverpool  (12  stamp*).  "The  pitfalls  into  whioh  the 
unwary  Inventor  will  run  a  risk  of  stumbling  are  pointed  out .  .  . 
A  trustworthy  gulds  to  r*teatea*."-*«»*tel  Maeae***.— {ADVT.  I 


NOTICE  TO  SUBSCRIBERS. 


Subs 


receiving  their  oopUe  direct  from  the  offle*  ar*  re- 
quested to  observe  that  the  but  number  of  the  term  (or  which 
their  sobssrlptiom  U  paid  will  be  forwarded  te  them  la  a  PISK 
Wrapper,  as  an  mtlmatson  that  a  fresh  remittance  Is  mnisjiry.  If 
It  te  desired  to  oonUnue  the  Subscription. 


TO  AMERICAN  &  BELGIAN  SUBSCRIBERS. 

%•  American  and  Belgian  Subscribers,  aspecteBjr  whan  maw- 
Ing  their  subeartptiotuj.  are  particularly  requested  to  advise  the 
Publisher  of  the  transmiasion  of  the  Poet-ofno*  order,  and  the 
exact  amount  for  which  It  is  made  payable.  If  the  Isat-mandOhed 
precaution  te  omitted,  mux*,  difficulty  U  vary  likely  tsoeeur  >n  De- 
taining the  amount. 

Subscriber*  in  the  United  States  and  Belgium  can  be  supplied 
with  the  ENGLISH  MECHANIC  post  f  re*  from  this  Office,  for  ah* 
sum  of  13*.  (I  dols.  tec  gold,  or  Ufr.  80c)  par  annuxa,  parabls  1  n 
ad  vanes. 

The  remittance  should  be  mad*  by  International  Pcst-offio* 
order.  Back  number*  cannot  be  sent  by  the 


post,  bat  most  bo  rstnlMad  for  at  tho  rateofocL****  to  oover  extra 
postage. 


TERMS  OF  SUBSCRIPTION. 

PAYABLE  IN  ADTANOH. 

as.  ad.  for  Biz  Months  and  Us.  for  Twelve  Months,  Post-free  to 
any  part  of  the  United  Kingdom. 

Tola.  VII,  XIX.,  XX.,  XXI.,  &  XXII.  bound  In  sloth.  7s.  each. 

Indexes  for  each  half-yearly  volume  up  te  Vol.  X  (except  Tote. 
II.,  V..  and  I.)  Inolcunve,  2d.  each.  Post-free  Sgd.  each.  Oases  for 
binding.  Is.  Od.  each. 

•.♦  Subscriber*  »re  requested  to  order  Cass*  and  Tote,  through 
their  booksellers,  and  not  to  send  diraot.  The  regulation*  of  th* 
Post-offloe  prevent  their  transmission  through  the  Post, 


CHARGES  FOR  ADVERTISING. 


».  d. 

a  • 
o  • 


Thirty  Words 

Every  additional  eight  words ...      —      —  . 
Front  Page  Advertisements  Five  Shilling*  for  the  first  40  words , 
afterwards  9d-  per  line.  Paragraph  adverttoemenU  One  Shilling 
per  line.  No  front  page  or  paragraph  advertisement  Inserted  for 
lea*  than  Five  Shilling*. 

ADVERTISEMENTS  la  EXCHANGE  COLUMN — for 

Sixteen  Word    ...     —     ...     _     ~     —     —  1  0 
For  every  succeeding  Eight  Words...     _.     _     _  0  6 

Th*  addreas  te  lnsladed  as  part  of  the  adv*«^ls«m*at  and  charged 

for. 

Adverttoemente  *•**<  reasb  th*  offloe  by  5  p.m.  on  Taeeday  to 
Insure  Insertion  In  the  following  Friday'*  number. 


Epps's  Cocoa.— Grateful  and  Comforting.— 

"  By  a  thorough  knowledge  of  the  natural  law*  which  rovern  th* 
oparcllons  of  digestion  and  nutrition,  and  by  a  careful  applica- 
tion of  the  fine  properties  of  well-selected  cocoa,  Mr.  Epps  hai 
provided  our  breakfast  tables  with  a  deltoawly  devoured  bevtrag* 
whloh  may  save  us  many  heavy  d<»?tora'  bill*.  It  Is  by  th* 
Judicious  use  of  inch  article*  of  diet  that  a  constitution  may  fa* 
gradually  built  up  until  strong  enough  to  resist  every  tendency  to 
disease.  Hundreds  of  subtle  maladies  are  floating  around  aa, 
ready  to  attack  wherever  there  1*  ■  weak  point.    We  utay  < 


aiany  a  fatal  shaft  by  keeping  ourselves  well  fortified  with  pur* 
blood  and  a  properly  nourished  frame." — t'irU  eVrrir*  Oasctfa, 
[ADTT.1   


OUR  EXCHANGE  COLUMN. 

fas  i«si-t> jaraTjikiiigi  It—Uml*  Is.  /w  fa*  aV*t  M  ssjras, sat  M. $m 
sesrg  .*«*.**.*»»«  ' 


"  BELaruM,  the  Rhine,  Italt,  the  MEDrTEBEAVEiE, 

ho.,"  illustrated  profusely,  with  best  ooppT- plate  engraving*, 
three  vols.,  quite  new  (value  £3);  for  BUajiOHtDM  or  AsTaOBO- 
MK'AL  Tbl»»Cop*?.— J.  D.  H..  73,  Clarenoa-road,  Clapton,  K. 

Klecteic  Bell  and  B attest ,  also  eleetrio  Modal 
Engine  and  BatAary.  for  PBOTOOKAPaic  ArpxaaTOs  or  parte - 
THOU.  BorrBT,  4.  Bbeneser-ootUsg**,  North  End,  F.ilhsm.  8.W. 


WANTED. 


A  GENTS  WANTED,  for  increase  of 

X\.  Income  or  permanent  employ  .nent:  ear  term*  are  mart 
liberal,  no  previous  knowledge  required  anal  no  riat-Addram, 
M.  WELLS  and  Co..  80.  Renshaw-street.  Llvaraool.  

TO  BELLHANGERS.  —  WANTED 
Immediately,  a  thorough  good  workman  that  can  turn  and 
fit  well,  and  one  that  I*  accustomed  to  large  hail*  and  bnflrttaga 
A  permanent  situation  and  liberal  wagaa  1*  offered  to  a  steady 
respectable  man.— Applications  and  reference*  to  be  addressed 
E.  H  ASLAM.  Bra**  and  Iron  Works.  St.  Helen's  street.  Derby. 

WANTED.— A  SITUATION  as  Brass- 
Founder  and  Finisher.  A  knowledge  of  all  branches. 
No  objection  to  going  abroad.—  Address  B.,  SI,  Princes- street, 
Oowley-road,  Oxford. 


TPHE  Representation  in  Italy  WANTED 

J-  of  a  Manufacturer  of  Thrashing  Machines  and  Portahls 
Engine*.— Addreas  terms  and  particular*  to  Inoaoaxai,  0.  P. 
Maffel.  4.  Strada  8.  Crooe,  Reggto.  Emilia,  Italy. 


F0R_SALE. 
T  ATHE-BED  CASTINGS,  aU  Sieet, 

JU  planed  cr  In  th*  rough.  Foil  seta  of  Casting*  of  JUrthts  tor 
Hand  and  Power  Plaslng  MacJime*._f^-re*»t, 


Ohuok*;  he.  Particulars  on  appU*a*lon.-OT>  5UFFB  a  CBO0E. 
Kdward-strest.  Brounhton-Une.  Manohaster.   


QMALL  VERTICAL  CROSS  TUBE 

O  and  MULTITUBULAR  BOILERS,  very  BtrOfur.  guaraateao, 
tested:  also  Launoh  Boilers,  any  *l*e  In  stock  or  progrss*.— 
W.  P.  COLEMAN.  Midland  Boiler  Work*.  Lough  borough. 


LATHES  (3iin.),  2ft.  6in.  iron  bed, 
with  compound  slide- rest,  Iron  standards,  treadle,  oonkal 

ateel  mandrel,  and  collar,  do.,  £».     Suitable  for  

or  woramen.-BDWIH  B  LAX  BY  *  Co..  Halifax. 


'TURNING   TOOLS. — Complete  seta 

J-  for  Optteal  and  Philosophies!  work,  all  hardened,  Umpsrwl, 
ground,  and  atted  with  handle*.  Price  Ss.  Bee  notice  U> 
BnouaR  Mechanic,  Deo.  n.  187&.— EDWIN  BLAKE T  a  Oo. 


i-  H.-P.  Horizontal 


ON  SALE,  cheap,  | 
BNOINE  and  Vertical  Multitubular  BOILER.  17  by  B. 
fitting*  complete,  steams  well ;  80  lbs.  Price  £15.-  B..  Mb,  Park- 
road.  Liverpool. 


STRONG  Wrought  Iron  BOILER  for 

steam  engine,  good  boiler  plate,  egg  end*,  will  stand  a  heavy 
pressure,  sUsift.  by  1ft ;  price  18*.— JT  JUPP  STONE,  Dartfcrd, 


TTARMONIUM  (new)  17  stops,  4%  sets 

-L-L  of  reed*  (best  make.  Turban'*  and  EstlvVs)  In  beautiful 
mahogany  case,  panelled  and  moulded  ;  powerf  ul  good  ten*.  Pries 
_  ^ — W.  HAH) 


I  gulne 


IANDS,  Oreenhlll- street.  Bedford. 


A WELL-BUILT  MODEL  CUTTER 
YACHT  for  SALE  (  aft.  long.  lMn.  broad,  Bn.  deep.  Pile* 

£5.— E.  131.  Clap  ham-road,  London,  8.W.  

H-  ORIZONTAL    STEAM  ENGINE, 
H  bore,  3  stroke.— TH  OB.  STRING  KB.  Sandbanh. 

1 ENGLISH  MECHANIC,  from  com- 
J  menoement  to  date,  exoept  Nos.  330,  HO,  HI.  clean,  un- 
bound ;  also  Vol.  I.  extra,  and  W  odd  number*;  o4T*rs  wanted. - 
WILLIAM  DAPFEK,  101, Lambeth  Walk.  


A  SEWING  MACHINE  (The  Blake), 

XA  on  Stand,  to  work  by  hand  or  foot.  Price  Ma-Apply 
111.  Prince  Edwln-rtreet.  Liverpool.   

THE  New  SPEAKING  TELEGRAPH. 
—By  this  wonderful  invention  th*  faintest  word  can  te 
heard  fifty  yards  sway,  while  bystander*  hear  nc*hlng;  teaa 
speaking  tubes,  or  even  elootrio  telegraph  for  short  distances. 
Price,  with  two  Instruments,  and  several  yard*  of  lin*.  po*v 
free  1*.  -.  with  dlrootlons.  «*.«« 
THE  ''VICTORY"  STEAMBOAT,  Bg  Inches  long,  beautifully 
SniHhed,  with  boUer,  ateam  pipe,  lamp,  *c.  In  box  with  dlrsy. 
tlons;  warranted  to  steam  for  twenty  minutes.    Post-free  u 

stamps.    Paddlo  Wh»el  B  «te.  S-..  10*.  6d..Sl*.  __„Dr 

The  MAY  CATALOG  IK  of  ENGINES.  BOATS,  FBETWOEK 
DE8IONS.  SCIENTIFIC  AMUSEMENTS,  do..  Profo**ljr  nio»- 
trated,  frw  one  -tarap,  with  trade  prloe  lUt  U  required.  ^ 
a.T.THBOBALD  A  Co.,  Hlgh^t..  Lower  Norwood,  London,  B.m. 


H 


AIR  FALLING  OFF !— BRODEN'S 

 RUSSIAN  HAIR  GROWER.  Price  Sa.  fld.  POetfiee.  ote 

only  be  obtalnod  from  Miss  CORDELIA  BRODEN,  tt.  Brov*. 
road.  Begent'*  Park.  N.W.  (O.ders  payable  at  P  0-.  Loadoc- 
street,  PaddingUin) ;  and  at  ».  Herbert-terrace,  Clsteaoo. 
8  merwt  (Order*  pa>-abl*  at  P.O.,  Cl.vedonl.  Le»ter»  oMjJ™2 
must  contain  a  .tamp,  and  bo  addreaaa*  to  Mus  Erode*  •* 
Cloved  on. 


TO  MAKE  A  FORTUNE  BY 

ADVERTISING.    (Price  4J.) 
CURLING  *  Co.,  10*.  Fench. iron-* tree t.  


HOW  TO   E0RM    THE   HABIT  0* 
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ARTICLES. 


THE  TELEGRAPHIC  SYSTEM. 

*|V"INE-TENTHS  of  those  who  study 
electricity,  with  the  view  of  earning 
their  livelihood,  naturally  look  to  the 
telegraphs  as  the  easiest  way  of  turning 
their  acquirements  to  account  in  a  com- 
mercial sense,  but  the  practical  details  of 
the  system  require  considerably  more  than  a 
knowledge  of  the  theory  of  electricity, 
though  that  of  course  is  an  essential  pre- 

faration  for  the  would- be  telegraph  engineer, 
t  is  only,  in  fact,  by  serving  a  sort  of 
apprenticeship    to   the    actual   work  of 
establishing  lines,  fitting  up  stations,  &c., 
that  the  most  accomplished  student  of  the 
theory  of  electricity  can  hope  to  become  a 
competent  telegaphic  engineer ;  and  though 
the  book*  before  us  will  doubtless  materially 
assist  him  in  his  studies  and  prepare  him 
for  his  practical  training,  it  must  nut  be 
supposed  that  a  knowledge  of  its  contents 
is  all  that  is  required  from  a  superintendent 
or  an  inspector  of  telegraphs.    Like  the 
majority  of  the  volumes  in  Messrs.  Long- 
man's Text-books  of  Science  it  is  admirably 
adapted  to  its  purpose,  which,  in  the  words 
of   the  preface,  is  "  to  serve  as  an  intro- 
duction to  the  study  of  more  advanced 
works  upon  the  art  and  science  of  tele- 
graphy."   Written  mainly  for  the  use  of 
operators  and  artisans  employed  in  connec- 
tion with  the  telegraphs  as  established  in 
this  country,  the  authors  have  confined 
themselves  to  the  instruments  and  apparatus, 
the  practices  and  methods  employed  or 
followed  in  this  country.     Only  those 
systems  which  have  borne  the  test  of  long 
experience,  and  which  are  more  or  less 
in  practical  use  at  the  present  time,  are 
here    described;    hence  any  mention  of 
the  quadruplex,   multiplex,   musical  and 
other  novel   systems  of   telegraphy  will 
be  looked  for  in  vain.    This  omission  is 
to  be  regretted,  for  no  book  on  the  tele- 
graph can  be  regarded  as  complete  without 
some  notice    of    the    recently  invented 
systems,  and  a  very  few  pages  would  have 
sufficed  to  give  an  explanation,  at  least,  of 
the  principles  on  which  they  are  worked. 
Still  we  must  take  the  work  as  we  find  it, 
and  we  may  say  at  once  that  it  is  a  useful 
book  to  the  student  and  those  employed 
in  telegraphic  work,  and  forms,  as  it  is 
intended  to  do,  an  aide  introduction  to  the 
art,  and  a   suitable  primer  to  Culley's 
"Handbook."    In  the  first  chapter  the 
authors  intimate  that,  as  the  book  ia  not 
intended  as  a  treatise  on  electricity,  they 
have  not  entered  into  the  differences  of 
opinionjjexisting  amongst  electricians  with 
reference  to  the  signification  of  technical 
terms,  but  have  confined  themselves  to 
explanations  of  what  tlfcy  mean  by  the 
terms  used.    The  descriptions  of  the  ap- 
paratus commence  with  the  battery,  and 
the  construction  of  the  various  forms  is 
clearly  explaimed  and  illustrated  by  draw- 
injjB  to  scale,  so  that  the  tyro  will  have 
little  difficulty  in  making  any  of  the  simpler 
apparatus  he  may  require.    The  Daniell 
cell  naturally  comes  first  in  order,  and, 
after  a  detailed  description  of  its  construc- 
tion, the  authors  point  out  the  little  de- 
tails  which   are  practically  of  so  much 
importance,  as,  e.g.,  the  freedom  of  the 
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copper  sulphate  from  iron,  a  good  specimen 
of  that  important  salt  containing  not  more 
than  a  half  of  1  per  cent,  of  iron.  The 
metals  employed  must  also  be  as  pure  as 
can  possibly  be  obtained  at  a  commercial 
price,  for  absolutely  pure  zinc  would  neces- 
sarily be  far  too  costly  for  use  in  obtaining 
electricity;  if  the  metals  are  not  "pure" 
local  action  is  set  up,  and  waste  occurs.  In 
ordinary  practice  zinc  plates,  which  contain 
particles  of  iron,  tin,  or  lead,  are  amalga- 
mated with  mercury,  but  in  the  telegraph 
service  this  remedy  is  dispensed  with,  and 
that  suggested  by  Mr.  Fuller  is  adopted — 
viz.,  the  use  of  a  solution  of  zinc  sulphate  in 
the  zinc  cell.  Iu  practice  a  Daniell's  battery 
is  supplied  with  pure  water  for  the  liquid 
portion  of  its  contents,  and  the  action  is 
allowed  to  go  on  for  about  48  hours  before 
the  battery  is  required  for  use,  the  zinc 
sulphate  being  spontaneously  formed.  The 
best  possible  state  of  the  liquid  in  the  zinc 
cell  is  when  it  is  semi-saturated  with  the 
zinc  sulphate.  We  give  these  particulars  as 
an  indication  of  the  amount  of  practical  de- 
tail which  the  authors  have  introduced  into 
their  book,  and  though  of  course  the  various 
forms  of  batteries  are  not  so  minutely 
described,  those  which  are  generally  em- 
ployed for  telegraphic  purposes,  especially 
the  Daniell  and  the  Leclanche.  are  explained 
as  fully  as  the  veriest  tyro  could  desire.  As 
regards  the  relative  merits  of  the  two  bat- 
teries above  mentioned  each  has  its  peculiar 
merits,  but  the  new  form  of  the  Leclanche 
appears  likely  to  supersede  the  Daniell  on 
all  but  the  busiest  circuits.  The  ordinary 
form  of  Leclanche.  when  placed  on  a  circuit 
with  small  traffic,  has  been  known  to  work 
for  eighteen  mouths  and  longer  without 
being  touhced,  and  for  such  work  is  neces- 
sarily much  superior  to  the  Daniell;  but 
the  latter  is  by  far  the  most  serviceable  on 
busy  circuits,  where  owing  to  the  constancy 
of  the  work  the  waste  of  materials  is 
reduced  to  a  minimum.  The  new  form  of 
the  Leclanche  which  resembles  the  Daniell 
in  outer  appearance — viz.,  a  teak  trough 
divided  by  porous  partitions,  and  fitted  with 
carbou  plates  and  oxide  of  manganese  and 
coke,  and  with  zinc  plates  and  a  solution  of 
sal-ammoniac,  the  connections  being  care- 
fully protected — is  unquestionably  a  con- 
siderable improvement  on  the  older  form,  and 
when  examined,  cleaned,  and  replenished 
about  every  three  months,  will  remain  in 
action  for  a  period  which  experience  has 
not  yet  been  able  to  determine.  The  clean- 
sing and  replenishing  consists  merely  iu 
scraping  the  zincs  aud  removing  half  the 
sal-amnioniac,  substituting  an  equal  quan- 
tity of  water,  and  as  these  operations 
require  but  a  few  minutes  of  labour,  and 
the  loss  from  broken  glass  and  corroded 
connections  is  practically  eliminated,  the 
annual  cost  of  a  Leclanche  cell  will  pro- 
bably be  less  than  the  15 id.  which  came 
out  from  the  careful  examination  of  the 
items  of  expense  made  by  Mr.  C.  Walker, 
F.R.S. 

After  a  minute  explanation  of  the  single 
needle  instrument,  and  of  the  acoustic 
system,  we  have  detailed  descriptions  of  the 
various  apparatus  which  enter  into  a  com- 
plete system  of  telegraphs,  accompanied  by 
diagrammatic  and  scale  drawings.  The 
Morse  system  (embosser  and  inkwritor), 
Bain's  Chemical  Marking  System,  the 
ABC,  Hughes'  Type-printer,  are  clearly 
explained,  with  the  help  of  numerous  dia- 
grams. Of  the  hist  mentioned  instrument 
the  authors  say,  "  It  is  to  be  regretted  that 
this  beautiful  instrument  has  not  met  with 
great  favour  in  England,"  and  their  regret 
will  be  shared  by  all  who  know  the  instru- 
ment. It  is  expensive,  and  it  requires  the 
most  intelligent  operators,  who,  of  course, 
have  to  be  highly  paid ;  but  as  it  is  much 
used  on  the  Continent,  especially  in  France, 
we  may  hope  that  it  will  ultimately  obtain 
a  due  recognition  of  its  value  at  the  hands 


of  our  own  telegraph  authorities.  The  Bain 
system,  which  is  merely  a  modification  of 
the  Morse,  and  the  Bell,  like  the  type- 
printer,  and  other  instruments  which  in 
their  special  way  arc  each  superior  to  the 
others,  are  being  superseded  for  the  Sounder 
and  the  single  needle,  which,  with  the 
ABC,  are  the  three  systems  in  most  ex- 
tensive use  for  ordinary  telegraphic  work. 
The  Sounder  is  the  simplest  instrument  in 
construction,  the  signals  being  produced  by 
the  taps  of  a  lever,  two,  in  quick  succession, 
representing  the  dot,  aud  two  in  slower 
succession  the  dash  of  the  Morse  system. 
In  other  words,  the  duration  of  silence 
between  the  taps  is  the  signal  by  which  the 
operator  reads.  While  the  sounder  is  the 
simplest  in  construction,  and  the  A  B  C 
and  the  Morse  the  most  costly,  the  ABC 
is  the  simplest  in  working  and  aleo  the 
slowest.  Indeed,  it  is  60  simple  that  an 
hour's  practice  will  enable  a  child  to  send 
and  receive  messages.  Hence  it  is  adapted 
for  use  at  the  telegraphic  offices  in  country 
and  outlying  districts,  and  for  private  tele- 
graphs in  connection  with  merchants'  offices, 
and  for  similar  purposes,  where  simplicity 
in  working  is  of  the  first  importance,  and 
the  time  occupied  of  little  moment.  The 
needle  instrum ent  requires  little  sk  ill,  though 
rapidity  can  only  be  obtained  from  long  prac- 
tice; with  the  Morse  and  the  Sounder  con- 
siderable technical  Bkill  is  required,  but  so  far 
as  the  latter  is  concerned,  when  facility  is 
once  acquired,  it  is  the  most  rapid  and  is 
also  remarkably  accurate.  The  Sounder 
has  the  great  advantage  over  the  needle 
that  the  receiver  of  the  message  can  con- 
centrate his  eye  upon  the  message  ho  is 
writing,  while  the  needle  clerk  must  glance 
alternately  at  the  needle  and  at  the  paper 
on  which  he  is  writing  the  signals  received. 
As  to  speed  the  single  needle  in  expert 
hands  may  be  made  to  signal  35  words  in  a 
minute,  the  average  rate  being  25  words; 
the  average  rate  of  a  Morse  circuit  is  35 
words  a  minute,  and  on  the.  A  B  C  a  very 
expert  operator  can  sometimes  send  as 
many  as  20  words  in  a  minute.  The  Sounder 
is  equal  to  the  Morse  in  rapidity — in  fact  it 
can  be  read  faster  than  "'any  clerk  can 
write,"  at  least  so  the  authors  say  ;  but  its 
speed  is  practically  limited  to  35  or  40 
words  a  minute.  The  number  of  words 
transmitted  in  a  brief  space  of  time  is, 
however,  no  real  criterion  of  the  capabilities 
of  an  instrument ;  the  number  ol  messages 
that  can  be  sent  in  a  day  is  the  true  measure 
of  the  value  of  a  telegraph  instrument, 
and  from  a  table  prepared  by  the  authors 
we  find  that  the  Sounder  actually  sends 
250  messages  a  day  to  the  175  of  the  Morse 
recording  instrument.  The  needle  scuds 
125,  and  the  A  B  C  60.  The  Morse  has  this 
advantage  over  the  Sounder,  that  the 
message  is  recorded,  and  the  actual  signals 
can  be  referred  to  at  any  time ;  but  compared 
with  other  instruments  no  waiting  for 
repetitions  or  acknowledgments  is  incurred 
with  the  Souuder,  and  indeed  they  are  rarely 
required,  for  the  clerk  can  concentrate  his 
attention  on  the  MAM  of  his  message,  and 
the  sense  being  grasped  the  signals  are 
anticipated  as  it  were.  It  has  a  further 
superiority  over  the  needle  that  in  practice 
it  is  found  the  ear  does  not  tire  so  soon  as 
the  eye.  For  special  purposes,  however, 
special  instruments  are  re  juired,  and  n<> 
better  instrument  than  the  needle  baa  been 
devised  for  railway  purposes ;  the  A  B  C  in 
specially  adapted  for  private  use,  e.g.,  in 
connecting  the  city  office  with  the  factory, 
the  warehouse,  or  the  docks  at  a  distance, 
and  also  where  the  amount  of  business 
will  not  pay  for  the  employment  of 
skilled  labour.  The  Morse  and  the  Sounder 
are  specially  adapted  for  news  and  general 
telegraphic  work  where  the  bn-in^ss  i* 
large  and  tolerably  constant ;  and  of  those 
two,  say  the  authors,  the  Sounder  is  un- 
questionably the  superior,  and  will  ulti- 
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mately  supersede  the  other,  especially  as 
its  first  cost  and  maintenance  is  only  about 
half  that  of  the  Morse.   For  special  pur- 
poses, however,  there  are  other  kinds  of 
instruments  in  which  the  elements  of  human 
fallibility  and  weakness  are  eliminated,  and 
the  system  is  known  as  the  automatic. 
Wheatstone's  automatic  system  is  that  em- 
ployed in  England,  and  briefly  described  it 
consists  in  perforating  a  slip  of  paper  with 
holes  in  certain  positions  which  represent 
dots  and  dashes.   This  is  done  by  means  of 
the  perforating  instrument,  which  at  the 
Central  Station  is  worked  by  means  of 
pneumatic  pressure  from  the  compressed 
air  reservoirs  of  the  pneumatic  tube  system, 
the  perforator  in  this  case  being  worked  by 
three  keys  resembling  those  of  an  harmo- 
nium, and  with  as  hght  a  touch.  When 
punched  or  perforated  the  strip  of  paper  is 
placed  in  the  transmitter,  and  the  message 
is  received  on  a  Morse  direct  inkwriter.  It 
is  obvious  that  any  desired  number  of 
clerks  can  be  employed  in  perforating  the 
message  on  slips  of  paper,  and  similarly 
can  be  employed  to  receive  or  rather  trans- 
late it.   The  speed  then  is  only  limited  by 
the  capability  of  the  transmitter  and  the 
receiver  to  make  clear  signals,  but  in  prac- 
tice the  transmitter  is  regulated  to  130 
words  a  minute;  for  if  it  transmitted  more 
(and  it  can  send  many  more)  the  signals 
when  they  appeared  on  the  strip  of  paper 
at  the  receiver  would  be  represented  by  a 
long  continuous  line,  or  no  line  at  all, 
instead  of  a  series  of  dots  and  dashes  ac- 
cording to  the  well-known  Morse  alphabet 
On  a  short  circuit,  however,  130  words  a 
minute  can  be  forwarded  uninterruptedly  as 
for  instance  between  London  and  Brighton ; 
but  as  the  length  of  the  circuit  increases 
the  speed  diminishes,  till  it  is  reduced  to 
40  words  a  minute  between  say  London  and 
Dublin.    A  very  important  advantage  of 
the  automatic  system  is  that  the  punched 
slip  of  paper  can  be  used  over  and  over 
again,  a  f  »ct  that  will  be  fully  appreciated 
if  we  remember  that  "  news "  has  to  be 
transmitted  almost  simultaneously  in  dif- 
ferent directions.   The  electrostatic  capa- 
city of  a  circuit,  or  the  power  of  retaining 
a  charge,  is  the  cause  on  long  wires  of  the 
dots  and  dashes  running  together  when  the 
proper  speed  is  exceeded— that  is  to  say,  in 
effect  that  the  electricity  of  one  charge 
must  be  neutralised  or  withdrawn  before 
another  charge  can  be  sent.   Hence  the 
system  of  dashes  directly  sent  is  objec- 
tionable for  submarine  telegraphing,  and 
the  receiving  instrument  now  employed  for 
the  Atlantic  cables,  and  similar  long  wires 
is  Thomson's  reflecting  galvanometer,  to 
the  needle  of  which  a  convex  mirror  of 
silvered  glass  is  cemented.   The  light  of  a 
lamp  is  concentrated  on  to  this  mirror 
which  reflects  it  on  to  a  scale  placed  in  a  dark 
box,  and  its  motions  are  read  in  the  same 
way  as  those  of  the  single  needle  instru 
merit.    With  this  instrument  15  words  a 
minute  are  easily  sent,  whereas  with  the 
Morse  or  Sounder  only  about  one  would  be 
possible.   As  a  matter  of  fact  the  small 
spot  of  light  may  wander  all  over  the  scale, 
tae  signals  being  made  by  pulsations  or 
vibrations  of  tbfe  spoj,  and  read  by  their 
direction,  and  not  by  position  or  amplitude. 
Thus  the  signals  may  be  read  by  the  in- 
crement or  decrement  of  one  continuously 
flowing  current.   Into  the  details  of  insu- 
lators, posts,  wires,  and  of  the  actual 
working  arrangements  for  receiving  and 
despatching  messages  we  cannot  now  enter, 
but  may  at  some  future  time  take  up  the 
book  again.    Meantime,  those  who  are 
specially  interested  in  the  subject  will  find 
it  clearly  and  accurately  explained  by 
Messrs.  Preece  and  Sivewrigbt.  With  tele- 
graphs in  private  houses,  in  commercial 
offices,  and  in  the  various  Government 
departmente,  a  knowledge  of  the  system 
will  be  advantageous  to  many. 


THE  VIVISECTIOH  OUESTI0N. 

A  T  last  the  doctors  have  spoken,  but  they 
have  not  taken  much  t>y  their  depu- 
tation to  Lord  Carnarvon.  Indeed,  that 
nobleman  very  plainly  hinted  that  if  they  had 
a  strong  feeling  on  the  sobjeot  an  equally 
strong  feeling  existed  "  out  of  doors,"  and 
that  the  Government  respected  public 
opinion.  Mr.  Ernest  Hart,  by  some  rather 
presumptuous  statements,  endeavoured  to 
impress  Lord  Carnarvon  with  the  import- 
ance of  the  deputation  he  introduced ;  but 
he  laboured  under  the  difficulty  that  he 
represented  after  all  only  a  small  section  of 
the  scientific  world,  and  a  very  minute 
minority  of  the  public.  The  assumption 
that  medical  men  are  the  only  persons 
capable  of  forming  an  opinion  on  the 
question — an  arrogant  assumption  we  had 
almost  called  it — did  not  meet  with  afavour- 
able  reception  from  Lord  Carnarvon,  for 
although  he  promised  to  take  into  con- 
sideration what  had  been  stated  by  the 
deputation,  and  what  had  been  set  down  in 
the  report  presented  by  the  British  Medical 
Association,  he  told  the  deputation  that  he 
could  hold  out  no  hope  that  the  Govern- 
ment would  modify  their  Bill  in  the 
direction  desired.  The  doctors  have,  in  fact, 
presented  their  case  in  a  very  dubious 
condition.  They  have  retaliated  on  their 
opponents  by  oiting  certain  acts  of  cruelty 
daily  perpetrated,  and  they  appear  to  think 
that  because  fox-hunting  and  sundry  other 
cruel  sports,  .skate-crimping  and  certain 
other  commercial  practices,  are  tolerated, 
that  therefore  vivisection  and  experiments 
should  not  only  be  permitted  but  actually 
commended,  because  forsooth  they  are  for 
the  advancement  of  science.  Nowadays 
we  hear  a  great  deal  too  much  of  the 
"  science "  of  medicine,  though  it  would 
puzzle  any  one  to  find  it.  It  is  a  demonstrable 
fact  that  science  is  unknown  in  medicine ; 
it  is  a  farce  to  call  the  happy-go-lucky 
administration  of  drugs  a  science,  as  mathe- 
matics or  astronomy  is  a  science,-  and  it  is 
still  a  moot  question  whether,  if  all  the 
doctors  were  suddenly  missing,  the  death- 
rate  from  mere  disease  would  be  increased 
one  per  cent.  We  do  not  deny  that  the 
profession  as  a  body  performs  a  noble  work ; 
we  do  not  say  that  amongst  its  ranks  there 
are  not  many  true  students  of  science,  but 
we  protest  against  doctors  as  a  body 
assuming  to  direct  the  national  ethics, 
and  presuming  to  say  what  is  right 
and  what  is  wrong.  We  have  had  too 
much  of  that  argument  which  asserts 
that  because  Galvani  noticed  certain  move- 
ments in  the  limbs  of  a  frog,  and  the  result 
was  the  telegraph,  therefore  experiments 
performed  on  cats  and  dogs  with  no  definite 
object  in  view  may  result  in  some  won- 
derful and  usef  ul  discovery.  The  statements 
and  arguments  of  the  doctors  are,  as  usual, 
of  a  contradictory  nature ;  for  while  one  says 
that  the  present  agitation  is  set  on  foot  by 
fanatics,  and  another  says  that  those  who 
object  to  the  lingering  tortures  to  which 
animals  are  subjected  by  the  "  experimen- 
ters," themselves  eat  oysters  alive  and  tor- 
ture them  with  vinegar  and  pepper,  many  of 
the  physiologists  and  medical  men  examined 
before  the  Commission  asserted  that  as  we 
descend  in  the  scale  of  life  pain  decreases 
till  it  becomes  unknown — that  a  horse 
suffers  less  than  a  man,  and  a  rabbit  less 
than  a  horse.  When  it  suits  their  purpose, 
however,  they  compare  the  pain  felt  by  an 
oyster  to  the  pain  inflicted  by  their  experi- 
ments on  living  animals,  and  call  those  who 
object  to  the  latter,  fanatics.  They  talk 
much  of  anaesthetics  and  the  painless  nature 
of  their  experiments,  but  they  forget  to 
mention  that  in  the  majority  of  their  re- 
searches the  result  of  the  experiment  is  not 
known  till  long  after  the  animal  has  re- 
gained consciousness  ;  the  actual  "  cutting  " 
iH  performed  while  the  animal  is  under 


anaesthesia  (for  the  "  convenience  "  of  the 
operator),  but  the  results,  when  any  are 
obtained,  come  out  often  many  hours  after 
the  effects  of  the  anaesthetic  have  passed  oft 
The  members  of  the  deputation,  as  repre- 
sentatives of  the  British  Medical  Associa- 
tion, object  to  the  clause  which  limits  per- 
missible vivisection  to  those  experiments 
made  for  a  specific  purpose — i.e.,  with  a 
view  of  making  a  discovery  of  some  imme- 
diate prophylaotic  or  therapeutic  value, 
because  they  point  out,  what  is  undoubtedly 
true,  that  the  ultimate  value  of  any  dis- 
covery is  rarely  or  never  apprehended  at  the 
time  of  making  such  discovery ;  and  that 
experiments  made  for  no  very  definite 
reason  often  result  in  consequences  which 
cannot  possibly  be  foreseen.  That  in  out- 
line is  the  principle  of  the  true  scientific 
method — to  seek  for  knowledge  for  the  sake 
of  knowledge,  without  any  consideration  as  to 
its  immediate  or  even  future  practical  utility, 
and,  so  long  as  we  deal  only  with  inorganic 
and  inanimate  objects,  it  is  unquestionably 
the  only  correct  method  of  research.  But 
when  we  have  to  deal  with  researches 
which  need  experiments  on  living  animals 
the  case  is  entirely  altered ;  the  scientific 
method  may  require  that  these  experiments 
should  be  undertaken  with  the  view  of 
making  "  mere  scientific  discoveries,"  but 
morality  requires  that  animals  should  not 
be  tortured  simply  for  the  "  advancement 
of  science,"  and  merely  on  the  chance  that 
something  of  value  to  the  human  race  may 
be  the  outcome.  Lord  Carnarvon  rebuked 
the  sensitiveness  exhibited  by  the  medical 
men  in  the  speech  of  their  representative. 
The  Government  has  not  been  insensible  to 
the  claims  which  are  rightly  the  due  of  the 
medical  and  surgical  profession,  and  they 
have  not  regarded  the  persons  affected  by 
the  Bill  as  objects  of  suspicion  and  abhor- 
rence. As  to  the  sentimental  grievances 
found  in  the  clauses  relating  to  certificates, 
licenses,  inspection,  Ac.,  Lord  Carnarvon 
put  them  on  one  side  as  puerile,  and,  with 
regard  to  the  assertion  that  the  M  object  and 
intent "  of  the  Bill  was  to  degrade  the 
medical  profession,  Lord  Carnarvon  em- 
phatically repudiated  the  charge.  As  a 
matter  of  fact,  such  a  charge  is  unworthy 
of  notice,  and  is  too  ridiculous  tq  ment 
more  than  a  simple  denial.  The  objections 
to  licenses  and  certificates,  which  the 
doctors  contrast  with  those  given  to  the 
criminal  classes,  are  worth  very  little  when 
we  remember  that  medical  men  are  already 
certified  as  competent*  and  licensed  to  prac- 
tise their  profession.  There  can  be  nothing 
derogatory  in  the  certificate  of  competency 
and  the  license  to  perform  vivisection :  what 
there  is  degrading  about  the  matter  is  rather 
in  the  vivisection  itself  than  in  the  license 
to  perform  it.  It  is  only  fair  to  mention  that 
many  of  the  physiologists  themselves  see 
nothing  objectionable  in  the  principle  of 
the  Bill,  and  when  its  details  are  amended 
and  its  terms  defined  will  accept  it  gladly- 
Some  of  them  are  doubtless  conscious  that 
experiments  have  been  performed  unneces- 
sarily and  by  persons  utterly  incapable  of 
deriving  any  benefit  from  them.  Indeed, 
nqj,  a  few  members  of  the  medical  profession 
have  stated  emphatically  that  experiments 
are  very  rarely  productive  of  any  useful 
result,  and  that  those  of  which  we  hear  so 
much  were  actually  performed  to  establish 
propositions  already  practically  demon- 
strated on  the  human  subject.  But  the  best 
answer  to  the  medical  men  is  the  fact  that 
the  Government  Bill  is  based  on  the  recoin- 
mendations  of  the  Royal  Commission, 
included  two  medical  men,  a  distinguished 
surgeon,  and  a  celebrated  physiologist. 
The  objections  urged  against  the  Bill  oj 
the  medical  men  are.  in  fact,  preposterous, 
for  on  the  one  hand  they  assert  that  there 
are  only  15  or  20  vivisectors  in  this  country, 
and  on  the  other  that  the  whole  profession 
"is  degraded  because  these  physiologic*1 
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we  all  know,  the  doing  away  with  condensation 
in  the  cylinder,  the  effecting  it  in  a  separate 
vessel,  and  the  exclusion  of  the  atmosphere 
from  the  cylinder.  These  alterations  made  a 
most  important  improvement  in  the  efficiency 
of  the  engine  in  relation  to  the  fuel  consumed ; 
but  they  were  so  simple  that  I  doubt  not  if 
examiners  into  the  merits  of  patents  had 
existed  in  those  days  Mr.  Watt  would  have  had 
his  application  for  a  patent  rejected  as  being 
•'frivolous."  To  Watt  we  owe  condensation 
in  a  separate  vessel,  exclusion  of  the  air  from 
the  cylinder,  making  the  engine  double-acting, 
omployment  of  the  steam-jacket,  and  employ- 
ment of  the  steam  expansively,  the  parallel 
motion,  the  governor,  and,  in  fact,  all  which 
made  Newcomen's  single-acting  reciprocating 
pumping  engine  into  that  machine  of  uni- 
versal utility  that  the  steam-engine  now  is; 
and  not  only  so,  but  Watt  invented  the  steam- 
engine  indicator,  which  enables  us  to  ascertain 
that  which  is  taking  place  within  the  cylinder, 
and  to  see  whether  or  not  the  steam  is  being 
economically  employed.  I  have  on  the  table 
before  me  a  very  excellent  model  of  German 
manufacture.  No.  2137,  illustrating  an  in- 
verted direct  acting  pumping-engine  in  its 
complete  form,  and  I  have  also  a  model  of 
French  manufacture,  the  cylinder  and  other 
working  parts  of  which  are  in  glass;  this 
shows  a  form  of  Watt  rotary  beam-condensing 
engine,  at  one  time  in  common  use. 

I  do  not  say,  however,  that  Watt  was  the 
first  to  make  the  suggestion  of  attaining  rotary 
motion  from  the  power  of  steam.  Leaving  out 
of  consideration  Hicro's  toy,  Papin,  as  I  have 
remarked,  hoped  to  get  rotary  movement 
.second-hand  by  working  a  water-wheel  with 
the  water  that  had  been  raised  by  his  steam- 
engine  ;  moreover,  as  early  as  1737,  Jonathan 
Hulls  proposed  to  obtain  rotary  motion  from  a 
Newcomen  engine,  and  to  employ  that  motion 
in  turning  a  paddle-wheel  to  propel  a  tug-boat 
which  should  tow  ships  out  of  harbour,  or  even 
against  an  adverse  wind.  I  have  before  me 
one  of  the  prints  of  his  pamphlet,  and  in  order 
that  you  may  better  appreciate  his  invention, 
1  have  put  an  enlarged  diagram  upon  the  wall, 
and  I  think  I  may  take  this  as  the  starting 
point  for  saying  a  few  words  about  the  steam- 
engine  as  a  prime  mover  in  steam  vessels. 

We  have  in  the  collection,  No.  2150,  Syming- 
ton's engine,  tried  upon  the  lake  at  Dalswinton 
in  1788.  Here  a  pair  of  single-acting  vertical 
'-.vlinders  give,  by  the  up  and  down  motion  of 
their  pistons,  reciprocating  movement  to  an 
overhead  wheel;  this  wheel  gives  a  similar 
motion  to  an  endless  chain,  which  chain  is  led 
away  so  as  to  pass  round  two  pairs  of  ratchet 
wheels  loose  upon  two  paddle  shafts.  By  the 
use  of  a  pair  of  ratchets  the  reciprocations  of 
the  chain  are  converted  into  rotary  motion  in 
one  direction  only,  and  the  driving  direc- 
tion of  the  two  paddle-wheels  placed  one  be- 
hind the  other.  Symington's  arrangement  for 
obtaining  the  rotary  motion  always  in  one  di- 
rection of  his  two  paddle-wheels,  is  very  simi- 
lar to  that  proposed  by  Jonathan  Hulls  for  his 
single  stern  wheel.  Want  of  time  forbids  me 
to  do  more  than  just  to  allude  to  the  names  of 
Hornblower  and  Wolff  in  connection  with 
double  cylinder  engines— engines  wherein  the 
expansion  of  steam  is  commenced  in  one  cylin- 
der, and  continued  in  another  and  a  larger 
one. 

I  wish  to  say  a  few  words  which  will  bring 
before  you  the  changes  that  have  been  made 
within  a  very  few  years  in  the  construction  of 
marine  engines.  I  may  observe  that,  when  I 
was  an  apprentice,  the  ordinary  working  pres- 
sure of  steam,  except  in  the  double  cylinder 
engine,  was  only  31b.  above  atmosphere,  and 
that  there  was  in  a  marine  boiler  more  pres- 
sure on  its  bottom  when  the  steam  was  down, 
due  to  the  mere  head  of  water  in  the  boiler, 
than  there  was  pressure  on  the  top  when  the 
steam  was  up,  due  to  the  force  of  the  steam  ; 
whereas,  now  condensing  marine  engines  work 
commonly  at  70lb.,  and  there  is  a  boat  under 
trial  where  the  steam  is,  I  believe,  as  high  as 
4001b. 

To  those  who  are  curious  on  the  subject  I 
would  recommend  a  perusal  of  two  blue  books — 
one  being  the  evidence  taken  before  a  Parlia- 
mentary Commission  in  1817,  and  the  other  be- 
fore a  Parliamentary  Committee  in  1839 ;  they 
will  find  there  the  weight  of  evidence  to  be 


that  the  only  use  of  high  pressure  steam  is  to 
dispense  with  condensing  water,  and  that  as  a 
steam  boat  must  always  have  plenty  of  con- 
densing water  in  its  neighbourhood  no  engi- 
neer knowing  his  business  would  suggest  high 
pressure  for  a  marine  engine. 

I  have  before  me  a  model  of  a  pair  of  en- 
gines, which,  although  they  were  made  not  bo 
very  long  ago  (for  I  saw  them  pat  into  the 
ship),  have  nevertheless  an  historical  interest. 
This  model  shows  Maudslay's  engines  of  the 
Great  Western,  the  first  steamer  built  for  the 
purpose  of  crossing  the  Atlantic.  I  think  I 
am  right  in  saying  that  71b.  steam  was  the 
pressure  employed  in  that  vessel,  and  that  in 
order  to  extract  the  brine  from  the  boiler  it 
was  necessary  to  use  pumps,  as  the  pressure  of 
the  steam  was  not  sufficient  to  expel  the  brine 
and  to  deliver  it  against  the  pressure  of  the 
sea. 

(To  be  concluded.) 


MICROSCOPIC  0BJECTS.-nL 
How  to  Obtain,  Mount,  and  Observe. 
6.  A  VAILING  myself  of  the  fine  weather 
which  prevailed  at  the  beginning  of 
last  week,  I  took  a  stroll  in  the  neighbourhood 
of  Hackbridge  (on  the  Brighton  line).  I  was 
duly  provided  with  a  large  iron  spoon  (for 
skimming  Diatomacea  off  the  Burface  of  the 


water)  and  with  half  a  dozen  wide-mouthed 
4oz.  phials,  wherein  to  store  the  skimmings. 
Leaving  the  station  behind,  and  proceeding 
towards  the  Wallington  schools,  I  passed 
several  watercress  beds  on  my  left,  which 
showed  in  certain  spots  very  tempting  brown 
patches  of  scum ;  but  they  were  not  to  be 
reached,  as  a  high  fence  intervened.  A  little 
farther  on,  however,  a  portion  of  the  same 
water  flows  in  an  open  ditch  on  the  left  side  of 
the  road,  and  hero  I  obtained  an  abundance  of 
clean,  rich  skimmings.  Let  me  here  remind 
those  who  seek  living  diatoms  that  they  will 
have  much  better  skimmings,  both  richer  and 
cleaner,  on  bright  still  days,  than  on  dull  or 
windy  ones.  The  motile  diatoms  especially 
love  the  light,  and  on  sunny  days  congregate 
to  the  surface  almost  entirely  free  from 
extraneous  matter,  bo  that  a  simple  boiling 
with  nitric  acid  renders  them  sufficiently  clean 
to  mount. 

To  give  an  idea  of  the  richness  of  the 
skimmings  which  were  obtained  in  the  above 
specified  spot,  I  annex  a  drawing  of  a  micro- 
scopic view  of  a  slide  containing  a  small  portion 
of  the  cleaned  skimmings.  Subjoined  will  be 
found  the  names  of  the  principal  forms  which 
I  have  been  able  to  identify.  One  of  the 
commonest  forms  found  on  this  slide  is  the 
one  marked/,  which,  to  the  bcBt  of  my  belief, 
is  a  variety  of  Bynedra  capitate.  The  beau- 
tiful saddle-shaped  Campylodiscus  costatus  (a), 


is  also  very  common  in  this  gathering.  Next 
in  order  of  frequency  comes  the  form  marked 
a,  which  is  easily  recognisable  as  Melosim 
variant.  Several  Pinnularim,  especially  the 
one  figured  at  t  (viridis),  are  also  common  in 
this  skimming.  The  quaint-looking  Amphora 
ovalis,  resembling  a  figure  of  8  set  in  a  ghw* 
ring,  is  also  to  be  met  with  frequently,  and  is 
figured  at  j.  At  g  is  represented  Synedroulnn, 
which  occurs  very  abundantly  on  my  slide. 
The  strange  form  figured  at  e  is  Oomphonema 
conttrictum,  and  looks  oddly  like  an  orna- 
mental nail.  This  species  is  rather  rare  in  the 
Hackhridsre  gatherings;  I  have  only  found 
three  specimens  on  as  many  slides.  Odontidiwn 
tabellaria  (6)  is  even  rarer,  the  two  specimens 
figured  being  the  only  ones  I  found  on  a 
dozen  slides.  Of  the  Cyrantopleura  elliptica, 
only  one  specimen  was  found ;  though  from 
other  localities  I  have  obtained  it  in  abundance. 
This  species  is  figured  at  d. 

One  or  two  Plcurosigmas,  lacustre  in  parti- 
cular (k),  complete  the  list  of  the  common 
forma  occurring  in  this  gathering.  The  above- 
named  species  were  examined  by  means  of  a 
common  French  Jin.  objective,  giving  an  en- 
largement of  about  200  diameters.  These  are 
sketched  by  placing  a  sheet  of  paper  close  to 
the  microscope,  to  the  right,  and  so  inclining 
the  body  of  the  microscope,  as  to  protect  the 
image  (apparently)  on  the  paper,  when  look- 
ing down  the  tube  with  the  left  eye,  and  on  to 
the  paper,  with  the  right.  A  little  practice 
soon  renders  this  easy ;  and  then  the  tracing 
of  the  outline  with  a  sharp-pointed  pencil 
becomes  a  very  easy  matter.  I  find  this  far 
preferable  to  the  more  expensive,  and  certainly 
more  difficult  "camera  lucida"  arrangement; 
but  of  course  where  absolute  accuracy  is 
required  it  yields  the  palm  to  photography.  To 
one  who  possesses  a  fair  knowledge  of  the 
ordinary  collodion  process  photo-micrography 
presents  really  no  difficulties,  while  the  results 
are  such  as  are  absolutely  unattainable  by  any 
other  method.  One  special  recommendation 
in  favour  of  photography  is,  that  it  often  brings 
out  details  that  the  eye  does  not  perceive 
when  looking  through  the  microscope.  I  do 
not  mean  details  which  do  not  exist,  but  details 
which  would  require  a  higher  power,  or  a  modi- 
fication in  lighting,  to  be  rendered  visible  to 
the  human  eye.  In  support  of  this  statement, 
which  may  appear  incredible  to  those  not 
accustomed  to  photo-micrography,  I  need  only 
say  that  I  have  taken  photographs  with  a  very 
common  French  i,  costing  only  a  dozen  shil- 
lings, and  which  was  absolutely  incapable  of 
showing  the  strife  in  Pleurosigma  angulation 
when  used  with  the  eye,  which  photographs 
showed  the  striatums  in  a  very  distinct  and 
satisfactory  manner.  In  a  future  paper  I  may 
perhaps  give  a  few  details  as  to  the  mode  of 
operating,  which  has  given  these  results  in  my 
hands. 

7.  Those  of  my  readers  who  have  had  the 
pleasure  of  attending  the  soirees  of  our  leid- 
ing  microscopic  clubs  will  have  frequently 
had  their  attention  drawn  to  the  so-called 
"  circulation  "  (cyclosis)  of  the  chlorophyll  (or 
green  colouring  matter)  in  the  cells  of  the 
Valisneria.  This  peculiar  motion  is  by  no 
means  confined  to  that  plant  alone.  On  the 
contrary,  several  plants  which  are  not  aquatic 
show  this  movement  in  some  portion  of  their 
texture.  Thus,  for  instance,  the  hairs  round 
the  stamen  of  the  common  spiderwort 
(Tradescantia  virginica)  shows  it  distinctly 
under  a  very  moderate  power  (Jin.)  The 
corolla  hairs  from  the  common  blue-bell 
(Campanula  media)  also  show  this  cyclosis  to 
perfection.  In  the  stinging  hairs  of  the  nettle 
(Urtica  pilulifern)  this  phenomena  is  also  fre- 
quently to  be  observed. 

Looking  over  some  back  numbers  of  a  Scotch 
horticultural  paper  I  came  across  a  very  good 
account  of  this  cyclosis,  as  seen  in  the  common 
water  weed  (Anacharit  alsinasirum),  written 
by  G.  Lawson,  a  portion  of  which  I  transcribe 
as  being  of  interest :—"  The  leaf  of  the 
Anachans  is  composed  of  cells  of  an  oblong 
form,  but  in  some  parts  of  the  leaf  beconung 
much  elongated.  At  the  margin  of  the  leaf, 
which  is  toothed  (each  tooth  consisting  of  a 
single  somewhat  triangular  cell),  the  tissue  of 
the  leaf  consists  of  a  single  layer  of  cells,  the 
latter  being  more  elongated  in  form  than  those 
towards  the  centre  of  the  leaf.    In  these 
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marginal  cells  the  green  granules  (chlorophyll) 
which  they  contain  may  be  readily  seen  in 
rotation,  thus  indicating  the  currents  of  cell- 
sap.  The  phenomenon  is  best  seen,  however, 
in  those  cells  (very  much  elongated)  which 
form  the  midrib  of  the  leaf.  Granules  afe 
seen  scattered  about  in  the  cells — a  few  in  the 
centre  of  each  cell  are  fixed.  But  there  will 
be  observed  another  set  of  spherules,  forming 
a  continuous  line  around  the  margin  of  each 
cell ;  these  are  in  rapid  motion,  flowing  along 
one  side  of  the  cell,  generally  with  great 
regularity,  till  they  arrive  at  the  end,  where 
they  cross  over  and  return  by  the  other  side, 
thus  forming  a  continuous  'rotation'  in  the 
cell.  Although  the  granules  generally  move 
on  in  this  way,  without  interruption,  closely 
following  each  other,  still  a  casual  interruption 
occasionally  takes  place  and  crowding  ensues ; 
this  is  moat  frequent  at  the  ends  of  the  cells, 
at  the  '  crossing.'  But  the  granules  are  gifted 
with  even  a  greater  share  of  politeness  than  is 
usually  to  be  found  at  a  London  crossing — for 
when  a  crowding  takes  place  there  is  never 
seen  an  obstreperous  granule  trying  to  gain 
the  precedence  of  his  fellows  to  get  over  first. 
When  stagnation  occurs,  the  granules  behind 
continue  to  move  up  in  regular  order,  crowding 
in  the  rear  of  those  which  preceded  them,  and 
not  one  will  move  till  the  one  at  first  stopped 
begins  to  go  on ;  nor  is  it  crowded  upon  and 
pushed  forward  by  those  behind,  as  is  usual  in 
human  society.  With  the  greatest  regularity 
each  waits  till  the  way  is  cleared  for  him,  and 
then  politely  resumes  his  course  to  make  way 
for  bis  patient  followers  !  Slow  movements  of 
a  similar  nature  are  seen  in  the  tubular  cells  of 
the  stem  of  Anacharis.  The  movements  in 
Anacharis  very  much  resemble  these  seen  in 
Valisneria ;  but,  from  the  nature  of  the  leaf, 
they  are  much  more  easily  observed  in  the 
former.  I  have  been  much  interested  in  the 
subject,  and  have  made  a  few  observations 
from  time  to  time  ,but  defer  their  publication 
until  I  can  find  leisure  time  <  enter  into  a 
more  complete  examination  of  the  phenomenon  ; 
tins  especially,  lest  I  incur  the  censure  of 
those  who  regard  the  description  of  it  given  by 
Schultz  as  a  '  pattern  of  imperfect  observation, 
and  unfortunate  conclusions.'  Rotation  has 
been  observed  in  the  cells  of  the  following  as 
well  as  of  other  plants : — Chara  and  Nitella  ; 
Sagittaria  sagittifolia  Stratiotes  aloides  ; 
Valisneria  spiralis  £annichellia  palustris  ; 
Hydrocharis  morsus  ranee  ;  Potamogeton  ; 
Equisetuui  ;  Anacharis  alainastruni ;  Loaate 
(in  stinging  hairs)  ;  Urtica(in  stinging  hairs)  ; 
Trades  can  ti  a  (hairs  of  filaments) ;  Campanula 
media ;  Marchontia  (radical  hairs)  ;  Mosses  ; 
Ceratophyllum  ;  Podoatemacee  ;  Lemna  ; 
Lichens;  Algsa;  Fungi.  As  a  hint  to  those 
who  may  wish  to  examine  the  rotation  in  cells, 
it  may  be  mentioned  that  heat  seems  to  in- 
crease the  movements,  and  thus  lead  to  their 
more  easy  detestion.  It  is  therefore  desirable 
to  pursue  such  examinations  in  a  warm  room." 

.  m.  a.  c. 


GENERATING  OZONE. 

A METHOD  of  generating  and  purifying 
ozone  has  been  patented  in  this  country 
by  a  physician  of  the  United  States,  one  F.  W. 
Bartfett,  of  Buffalo,  New  York.  The  doctor 
disdaina  to  explain  the  utility  of  his  invention, 
and  does  not,  like  so  many  other  patentees, 
inform  us  that  his  apparatus  effects  the  desired 
object  in  a  much  superior  manner  to  what  has 
hitherto  been  possible ;  but  is  contented  to  de- 
scribe it,  and  leave  his  readers  to  find  out  its 
merits  for  themselves.  The  ozone  is  generated 
from  phosphorus  sticks  held  in  glass  tubes  ar- 
ranged inside  a  glass  vessel,  whence  it  rises  into 
a  chamber,  the  walls  of  which  are  of  wirework 
with  chemically  prepared  stuffs  so  connected  to 
them  that  the  ozone  is  purified  as  it  passes 
through.  The  phosphorus  sticks  are  placed  in 
separate  tubes,  so  that  they  cannot  communicate 
with  or  ignite  each  other,  and  the  size  of  these 
is  of  some  importance,  as  it  is  found  that  ozone 
generates  naturally  and  completely  in  tubes  of 
small  diameter  (one  or  two  inches),  having  a 
space  or  chamber  above  the  oxidising  surfaces. 

The  construction  or  form  of  the  phosphorus 
sticks  is  also  important ;  they  are  made  thin 
and  flat,  the  width  and  height  varying  accord- 


ing to  the  size  of  the  machine  and  tubes,  thus 
giving  the  best  oxidising  point,  and  renderiug 
the  phosphorus  less  liable  to  melt  or  "  flash. " 
as  there  is  no  accumulation  of  heat  centrally 
in  the  stick.   The  tubes  are  open  at  the 


FIG. 2 


bottom  to  admit  water  which  is  put  into  the 
vessel.  Inside  the  circle  or  rows  of  tubes  is 
arranged  or  set  a  hollow  plunger  (with  a 
closed  bottom)  which  is  raised  or  lowered  to 
graduate  the  height  of  the  water  in  the  vessel, 


and  consequently  in  the  tubes,  so  as  to  regu- 
late the  combustion  of  the  phosphorus  sticks, 
and  keep  the  generation  at  a  high,  low,  or 
even  rate.  A  sufficient  quantity  of  water  is  used 
to  cover  the  phosphorus  sticks  when  the 
plunger  is  lowered  sufficiently. 

The  walls  of  the  ozone  chamber  are  composed 
of  an  inner  and  outer  wall  of  wire  or  other 
open  work,  the  inner  one  of  much  finer  texture 
than  the  other.  Between  the  two,  and  surround- 
ing the  entire  chamber,  is  arranged  a  porous 
fabric  saturated  with  an  alkali. 

In  the  drawings,  Fig.  1  is  a  vertical  and 
Fig.  2  a  horizontal  section  of  the  ozone  appa- 
ratus. A  is  a  glass  vessel  or  base,  having  on  its 
inner  face  a  number  of  projections,  which  have 
the  effect  of  dividing  it  into  tubes  when  the 
plunger,  B,  which  is  a  cylinder  of  glass,  is  in- 
troduced, as  seen  at  Fig.  2.  This  plunger  is 
hollow,  and  open  or  closed  at  the  bottom  in 
accordance  with  tho  method  employed  for 
altering  the  water  level.  If  the  plunger  is 
raised  up  and  down  then  the  bottom  is  closed, 
but  if  the  plan  shown  in  Fig.  1  is  preferred  then 
the  plunger  is  hollow  and  the  phosphorus 
sticks  are  themselves  raised  or  lowered  as  may 
be  desired.  The  device  employed  for  the 
latter  purpose  consists  of  a  central  or  sustain- 
ing wire,  C,  with  a  branch  passing  into  eaeh 
cavity  or  tube,  and  curved  or  bent  at  the  ex- 
tremity to  hold  a  single  tablet  or  stick  of 
phosphorus,  P.  The  central  wire  will  pass 
through  the  ozone  chamber,  O,  and  the  ex- 
pansion dome,  D,  to  a  hollow  stopper,  S, 
placed  at  the  top  of  the  apparatus.  Its  upper 
end  will  have  a  screw  thread  passing  into  a 
nut  fixed  in  the  lower  end  of  the  hollow  stopper, 
and  the  altitude  of  the  phosphorus  will  thus  be 
regulated  by  simply  moving  the  stopper  right 
or  left. 

Above  the  glass  generating  chamber  or  base, 
A,  is*  arranged  an  ozone  chamber,  O,  its  walls 
being  formed  of  two  thicknesses  of  wire  cloth 
or  perforated  material  of  suitable  quality,  and 
having  between  the  outer  and  inner  walls  thus 
formed  and  surrounding  the  entire  chamber, 
cotton,  linen,  wool,  paper,  silk,  or  other  fibrous, 
porous,  or  similar  substance,  which  is  first 
treated  with  or  saturated  in  an  alkali  or  other 
suitable  chemical  in  such  a  manner  that  the 
latter  is  retained  in  the  fibres  of  the  stuff,  so 
that  the  products  of  the  oxidation  of  the  phos- 
phorus, except  the  ozone,  may  be  confined  to 
the  generating  chamber  or  neutralised  by  the 
chemicals  employed,  the  ozone  on  the  contrary 
passing  readily  outward  to  mingle  with  the 
atmosphere  of  the  room.  This  delivery  of  the 
ozone  through  the  walls  of  the  chamber  is  based 
upon  the  discovery  that  the  specific  gravity  of 
ozone  is  greater  than  that  of  the  atmosphere, 
and  that  when  passing  from  a  chamber  or  space 
it  will  naturally  do  so  from  the  middle  and  lower 
part  of  the  same,  all  the  air  necessary  for 
the  combustion  of  the  phosphorus  will  also 
pass  readily  through  these  walls,  and  no  other 
means  for  air  ingress  is  provided. 

The  absence  of  draught  or  force  of  any  kind 
in  the  delivery  of  ozone,  and  the  peculiar  con- 
struction of  the  chamber,  O,  are  the  important 
features  of  Dr.  Bartlett's  invention.  To  pre- 
vent any  pressure  upon  the  lateral  walls  of  the 
ozone  chamber,  O,  a  glass  dome  or  expansion 
chamber,  D,  is  set  above  the  ozone  chamber  to 
receive  the  surplus  products  of  oxidation,  and 
allow  them  time  to  fully  vapourise  and  form  the 
ozone.  In  the  dome  the  "  antozone,"  or  cloud 
of  oxidisation,  is  very  plainly  visible,  but  the 
ozone  as  it  passes  quietly  out  from  the  ozone 
chamber,  O,  is  invisible  to  the  eye,  but  is  at 
once  detected  by  the  sense  of  smell  and  the 
characteristic  ozone  tests.  The  special  arrange- 
ment of  the  tubes  around  the  base  of  the 
machine  is  designed  to  increase  the  safety  of 
the  operation.  As  each  stick  is  thus  exposed  to 
view,  its  height  above  the  water  is  seen  at  a 
glance,  and  its  position  when  submerged  can 
always  be  plainly  seen.  The  tubes,  with  the 
vessel.  A,  the  plunger,  B,  and  dome,  D,  should 
be  of  glass,  to  resist  corrosion.  The  prepared 
porous  stuffs  are  renewed  as  often  as  necessary, 
the  adjacent  parts  of  the  machine  being  made 
removable  for  that  purpose. 

Dr.  Bartlott  intends  to  make  his  apparatus 
in  a  portable  form  for  family  use,  but  it  can  be 
made  as  large  as  desired.   It  may  be  left  *■ 
days,  the  only  attention- required  being 
raising  or  lowering  of  the  plunger  or 
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phorus,  aa  the  case  may  be,  so  as  to  alter  the 
level  of  the  water  aa  regards  the  phosphorus 
sticks.  Dr.  Bartlett  does  not  say  of  what 
m^tal  ho  makes  his  wirework  ozone  chamber, 
but  if  he  makes  it  of  any  of  the  common  metals 
it  will  certainly  require  speedy  renewal.  As  a 
means  of  disinfecting  rooms  and  buildings  the 
new  ozone  generator  may  be  found  useful,  but 
phosphorus  in  the  quantity  required  for  this 
apparatus  is  a  rather  dangerous  substance  to 
have  about  the  house. 


FIRB-LKrHTERS. 

A METHOD  of  utilising  raw  peat  or  turf 
has  been  found  by  Mr.  William  Cole,  of 
Dfracorabe,  who  has  taken  out  letters  patent 
for  the  manufacture  of  instantaneous  fire- 
lighters from  cheap,  waste,  and  easily  pro- 
curable combustible  materials.  The  patentee 
takes  turf,  bog,  or  peat  (generally  from  marshy 
and  waste  lands),  and  cuts  it  into  cakes  of  about 
three  inches  in  length  by  three  inches  in 
breadth,  and  about  one  inch  in  thickness,  or  it 
may  be  cut  of  any  required  si  Be ;  it  is  then  first 
dipped  in  mineral  or  vegetable  oil,  and  then  in 
pitch,  tar,  or  resin,  after  which  the  cakes  are 
wrapped  in  paper.  The  piteh,  tar,  or  resin, 
may  or  may  not  be  mixed  with  coal  or  tallow. 
The  proportions  of  the  ingredients  used  will 
necessarily  vary,  as  the  fire-lighters  are  mado 
of  an  uneven  size,  and  consequently  some  will 
soak  up  more  of  the  ingredients  than  others, 
but  the  precise  proportions  will  readily  be 
ascertained  in  practice ;  or  the  turf,  bog,  or 
peat  may  be  ground  and  compressed  with  resin 
into  suitable  cakes,  blocks,  or  pieces  first,  then 
dipped  into  the  mineral  or  vegetable  oil,  and 
then  into  the  pitch,  resin,  tar,  or  combustible 
material. 

The  patentee  does  not  furnish  any  particu- 
lars of  the  method  he  employs  to  dry  the  peat, 
nor  of  the  probable  cost  of  his  instantaneous 
fire-lighters.  The  great  obstacle  to  the  utilisa- 
tion of  peat  has  hitherto  been  the  difficulty  ex- 
perienced in  drying  it,  and  the  consequent 
expense. 


JAPANESE  PAPER. 

PROFESSOR  HENRY  S.  MUNROE  recently 
exhibited,  at  the  New  York  Academy  of 
Sciences,  a  number  of  specimens  of  Japanese  paper, 
and  described  minutely  the  materials  employed, 
method  of  manufacture,  and  uses  of  thin  curious 
material.  The  Japanese  paper  (said  Professor 
Monroe)  U  all  made  from  the  inner  bark  of  the  mul- 
berry, and  is  never  bleached,  although  made  as  clean 
as  possible ;  hence  its  faint  yellow  green  or  pinkish 
colour.  Paper  ■  made  in  small  villages  where  all 
the  inhabitants  are  panermakera,  just  as  other  small 
Tillages  consist  entirely  of  blacksmiths,  and  so  of 
other  trades.  The  sons  of  paper  makers  follow  the 
profession  of  their  lathers,  unless  adopted  into  a 
family  pursuing  some  other  vocation.  The  paper 
muliierry,  of  which  the  paper  is  made,  is  propagated 
by  cuttingB  from  the  roots,  which  are  planted  on  the 
borders  of  rioe  fields,  and  mature  in  five  years.  In 
November  the  reeds  are  out  and  sold  to  the  paper- 
makers,  and  the  roots  an  left  to  send  np  new 
shoots.  The  shoots  are  out  in  pieces  2ft.  long,  piled 
up  and  allowed  to  ferment,  which  loosens  the  bark 
so  that  it  can  be  stripped  off,  after  which  they  are 
drirt.i  in  the  open  air,  or  scraped  at  once.  The  scrap- 
ing removes  the  brown  epidermis,  which  can  be  used 
for  inferior  wrapping  paper.  About  38ft.  of  the 
bark  is  boiled  at  one  time  for  two  hours  in  a  strong 
lye  made  f  rom  wood  ashes.  It  is  then  put  in  bags 
and  left  in  a  running  stream  until  the  alkali  is 
washed  out  completely.  It  is  next  beaten  2  or  3ft. 
at  a  time,  on  a  wooden  block  with  heavy  sticks,  for 
15  or  20  minutes.  This  pulp  is  now  mixed  with  a 
little  rice  paste,  or  a  paste  from  a  species  of  mallow. 
A  thin  pulp  is  obtained  by  stirring  ilh.  of  this  mass 
into  -10  or  50  gallons  of  water.  The  web  or  mat  on 
which  the  paper  palp  is  collected  is  made  of  slender 
■trips  of  bamboo,  only  the  thirty-sixth  part  of  an 
inch  in  diameter  ;  several  hundred  of  these  are bound 
together  with  silk  threads ;  the  rods  all  run  length- 
wise of  the  sheet,  and  hence  the  mats  can  be  rolled 
or  fo.ded  up  in  one  direction.  A  branch  of  the 
noUi.ty  monopolises  the  manufacture  of  these  mats. 
For  coarse  paper  reed  mats  are  employed.  The 
prric- -s  of  manufacture  is  essentially  the  same  as  in 
making  handmade  paper  elsewhere.  A  woman  sits 
in  I  rout  of  the  tank  and  stirs  it  vigorously,  then  dips 
a  mat  and  frame  into  the  vat,  takes  up  some  of  the 
pulp  and  shakes  it  so  as  to  arrange  the  fibres  parallel. 
A  single  dip  makes  a  vary  thin  tissue  paper ;  most 
pajtcr  is  made  by  dipping  twice  and  draining  each 
time.    After  the  second  dipping  the  mat  is  stood  np 


edgewise  by  the  side  of  the  tank  to  drain,  and  the 
frame  put  on  a  second  mat  which  also  receives  its 
first  dipping.  While  the  second  sheet  is  draining 
for  the  first  time,  the  mat  with  the  first  sheet  is  laid 
face  down  on  a  pile  of  finished  sheets  with  rice 
straw  between  them.  While  the  second  Bheet  is  drain- 
ing a  second  time  the  mat  is  taken  off  from  the 
first  sheet,  so  that  only  two  mats  are  necessary. 
When  500  or  600  sheets,  which  form  a  day's  work, 
are  completed,  they  are  pressed  for  some  time  with 
heavy  weights,  then  taken  up,  one  at  a  time,  by 
means  of  the  rice  straw,  and  placed  by  old  men  on 
smooth  boards  to  dry  in  the  sun.  When  dry  the 
sheets  are  stripped  from  the  board  by  a  sharp  knife 
with  the  blade  at  right  angles  to  the  handle  like  a 
sickle.  The  finished  paper  weighs  about  one-half  as 
much  as  the  bark  employed. 


MEASUREMENT  OP  THE  ANGULAR 
APERTURE  OF  OBJECT-GLASSES.* 

I AM  led  to  infer  from  what  has  recently 
transpired  that  considerable  misapprehension 
prevails  with  regard  to  the  measurement  of  the 
angular  aperture  of  object-glasses.  An  article  con- 
tributed by  Mr.  Iugpen  to  the  journal  of  the 
Quekett  Club,  though  of  some  interest,  only  very 
briefly  alludes  to  the  various  methods  employed 
during  the  last  quarter  of  a  century,  and  does  not 
touch  upon  any  method  that  would  be  considered 
valid  in  the  determination  of  the  apertures  of 
immersion  lenses.  Mr.  Ingpen  makes  particular 
mention  of  Professor  Robinson's  method,  and 
though  he  speaks  of  it  as  "  a  very  elegant  method, 
and  likely  to  be  valuable,  in  certain  disputed  cases, 
as  to  the  true  angle  of  immersion  lenses,"  it  would 
appear  that  he  thinks  immersion  apertures  can  be 
measured  by  this  method  without  any  modification. 
It  is,  however,  quit*  evident  that  Professor  Robinson 
had  solely  in  view  the  measuring  of  the  apertures  of 
dry  lenses— such  as  have  a  true  air-focus  ;  and  Mr. 
Ingpen  offers  no  evidence  whatever  that  he  realises 
what  modification  is  necessary  in  Professor 
Robinson's  method  to  render  it  applicable  to 
immersion  lenses.     *  . 

In  the  journal,  Mr.  Wenham  unhesitatingly 
affirms  that  Professor  Robinson's  method  is  by  far 
the  best.  These  are  his  words  :  "  I  consider  that 
the  most  correct  of  all  [methods  of  measuring 
apertures]  is  that  proposed  by  Professor  Robinson, 
which  consists  in  passing  the  parallel  rays  of  the 
sun  through  the  back  of  the  objective,  and  then  by 
means  of  a  white  screen  in  a  dark  room  intercepting 
the  rays  as  a  disc  of  light.  The  angle  taken  from 
the  diameter  of  this  to  the  focal  point  will  give  the 
true  aperture."  Mr.  Wenham  also  appears  to  think 
that  the  aperture  of  immersion  lenses  can  be 
accurately  determined  by  the  same  method,  and 
without  modification  of  any  kiad.  On  the  other 
hand,  it  is  held  by  competent  authorities  who  have 
given  the  subject  special  attention,  that  the  only 
possible  way  of  measuring  immersion  apertures  with 
accuracy  is  to  measure  the  ar.gle  of  the  cone  of  rays 
while  they  are  in  the  condition  of  immersion.  This 
view  is  entertained  by  Dr.  Woodward,  Professor 
Keith,  Professor  Abbe.  Messrs.  Hartnack  and 
Prazmowski,  Messrs.  Powell  and  Lealand,  Mr. 
Dallmeyer,  Mr.  Tolles,  and  Professor  G.  G.  Stokes, 
whose  authoritative  utterances  on  the  subject  are  of 
the  highest  importance. 

The  modification  required  in  Professor  Robinson's 
method  to  enable  any  one  to  measure  immersion 
apertures  is  an  extremely  simple  one,  and  can  be 
readily  put  into  practice.  In  place  of  the  white 
screen,  a  cube  of  glass  greyed  on  the  under  surface 
should  be  so  placed  that  the  lens  may  be  acourately 
adjusted  and  focussed  on  the  upper  Burface  in  water 
contact,  or  still  better,  in  glycerine.  The  aogle  can 
then  be  read  off  the  luminous  disc  on  the  greyed 
surface,  by  applying  a  suitable  tangent  scale.  I  have 
some  idea  that  Mr.  Wenham  first  proposed  a  cube 
of  glass  for  measuring  apertures,  but  have  been 
unable  to  verify  this,  although  I  feel  sure  that  the 
lenses  so  measured  were  dry  lenses  only.  No  true 
aperture  can  be  measured  unless  the  lens  is  so 
adjusted  as  to  give  its  best  and  finest  definition ;  it 
is  therefore  utterly  fallacious  to  attempt  to  measure 
the  aperture  of  an  immersion  lens  unless  it  is  adjusted 
for  and  actually  measured  in  immersion  contact.  It 
would  be  quite  as  fallacious  to  attempt  to  measure 
the  aperture  of  a  dry  lens  unless  adjusted  for  and 
measured  as  a  dry  lens.  If  the  lens  is  so  contrived 
that  it  can  he  used  either  wet  or  dry,  thee  the 
aperture  will  necessarily  be  greater  when  used  wet 
than  dry.  I  possess  a  Dallmeyer's  ilh,  which  can, 
by  suitable  adjustment,  be  used  either  wet  or  dry. 
The  angle  when  used  wet  is  70°  measured  in  the 
cube  of  glass,  and  559  when  accurately  adjusted  and 
used  dry. 

It  may  give  increased  weight  to  what  I  have  said 
to  add  that  the  modification  of  Professor  Rohinson's 
method  spoken  of  has  been  submitted  to  Professor 
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Stokes  by  Mr.  J.  May  all,  jun.,  and  he  admits  its 
validity ;  and,  furthermore,  Mr.  Mayall  bat 
employed  it  in  my  presence  for  measuring  the 
aperture  of  various  immersion  lenses ;  amongst 
othors,  Tolles'  Jth,  belonging  to  Mr.  Cri«p,  and  the 
measurements  so  made  confirm  Mr.  Tolles — that  is, 
the  aperture  of  the  lens  in  question  was  found  to  be 
nearly  100°  in  the  cube  of  glass.  It  is  but  right  I 
should  state  that  the  aperture  of  the  same  lens  was 
measured  by  Mr.  Wenham  in  my  presence,  by  his 
semi-cylinder  and  turn-table  method,  and  with  a 
metal  stop  of  A  of  an  inch  in  diameter  fixed  in  the 
focal  plane,  and  the  measurement  very  nearly 
approached  100°. 

I  shall  not  enter  upon  the  question  of  the  utility 
of  slits  or  metal  stops  for  measnring  immersion 
apertures,  as  I  believe  Professor  Keith's  criticism 
effectually  disposes  of  this  part  of  the  subject.  I 
will,  however,  direct  attention  to  the  fact  that  Mr. 
Ingpen  appears  to  think  the  slit  is  properly  used 
when  "  separated  to  the  exact  diameter  of  any  field 
bf  view,  thus  excluding  all  but  '  image-forming 
rays.'  "  Those  microscopists  who  have  followed 
Mr.  Wenham's  more  recent  statements  as  to  the 
right  use  of  the  slit  will  at  once  perceive  that  whilst 
he  insists  the  slit  should  admit  only  the  merest  fine 
of  light,  Mr.  Ingpen  thinks  it  sbonld  not  encroach 
on  the  field  of  view.  It  is  to  be  presumed  that  Mr. 
Ingpen  has  given  the  subject  due  consideration,  and 
I  hope  he  will  at  some  future  time  favour  the  readers 
of  the  journal  with  a  more  detailed  exposition  of  his 
reasons  for  considering  the  slit  "a  valuable 
adjunct,"  while  the  method  in  which  he  would 
employ  it  is  so  entirely  at  variance  with  Mr. 
Wenham's.  I  am  perfectly  aware  that  when  Mr. 
Wenbam  first  brought  forward  his  slit  method  he 
wrote,  "  it  is  preferable  to  open  the  slit  till  the  edges 
appear  in  the  margin  of  the  field ;"  but  in  a  later 
paper  vindicating  bis  report  ou  the  aperture  of 
roller'  Jth,  he  appears  to  have  abandoned  this 
specific  direction  as  to  the  size  of  the  slit,  and  he  now 
relies  on  some  infinitesimally  narrow  slit ,  which  he 
says  should  ' '  cut  off  all  lateral  pencils ;"  however, 
with  Professor  Rohinson's  modified  method  no  slit 
is  required,  and  most  conclusive  and  reliable  results 
will  be  obtained. 


MR,  1. LOWTHIAN  BELL'S  HEW  IRON- 
MAKING  PROCESS. 

ANEW  process  of  making  iron  has  been  patented 
by  Mr.  I.  L.  Bell,  its  object  being  to  obtain 
malleable  iron  from  certain  kind*  of  pig-iron  in  the 
Bessemer  converter  or  the  Martin  Siemens'  furnace. 
His  improved  process  consists  mainly  in  taking  iron 
from  the  converter  or  the  furnace,  adding  spiegel- 
eisen,  and  placing  it  in  a  puddling  furnace  where 
it  is  turned  out  puddled  iron.  The  process  is  also 
specially  intended  to  facilitate  the  working  of  iron 
in  rotary  puddling  furnaces. 

In  the  substitution  of  mechanical  for  hand  pud- 
dling in  furnaces  known  as  rotary,  considerable  diffi- 
culty has  been  experienced  in  preserving  the  lining 
from  the  action  of  the  heat.  In  a  great  measure 
this  action  is  due  to  the  presence  of  silicon  in  the  pig* 
iron  under  treatment,  which  being  oxidised  daring 
the  operation  attacks  the  oxides  of  iron  forming  the 
lining. 

The  new  process  consists  in  submitting  crude  iron 
by  preference  from  the  blast  furnace  direct  to  the 
action  of  a  current  of  air,  by  means  of  the  Bessemer 
converter.  The  extent  to  which  this  operation  hat 
to  be  carried  wdl  depend  on  the  quantity  of  silicon 
contained  in  the  pig-iron.  When  this  amounts  from 
li  to  2  per  cent-  fire  minute*'  exposure  to  a  blast  of 
15  to  201b.  on  the  square  inch  will  suffice . 

When  the  metal  has  been  sufficiently  blown  it  is 
run  direct  into  the  rotary  puddling  furnace,  and 
puddled.  Instead  of  stopping  the  blowing  operation 
whilst  the  iron  contains  sufficient  carbon  for  puddling, 
the  blowing  may  be  carried  further,  and  the  carbon 
afterwards  replaced  by  adding  spiegelcisen  or  other 
pure  cast  iron  rich  in  carbon. 

It  often  happens  that  ths  relative  quantities  of  sili- 
con and  phosphorus  in  pig-iron  are  such  that  before 
the  former  can  be  sufficiently  oxidised,  the  carbon  it 
contains  is  burnt  off  to  an  extent  which  interferes 
with  the  subsequent  operation  of  puddling.  In  such 
a  case  the  iron  in  the  puddling  furnace  ' coine?.^ 
nature"  before  the  phosphorus  is  properly  acidified 
and  removed  by  the  oxide  of  iron  always  present. 
When  therefore  it  is  desired  to  obtain  malleable  iron 
as  free  as  possible  from  phosphorus  it  is  found  useful 
to  prevent  the  too  rapid  expulsion  of  the  carbon  by 
blowing  into  the  converter  along  with  the  blast  car- 
bonaceous matter,  such  as  ground  coke,  charcoal, 
or  other  similar  substances  j  or,  as  already  explain*!, 
the  carbon  may  after  blowing  be  replaced  by  adding 
spiegeleisen  or  other  pure  cast  iron  rich  in  carbon. 
On  the  other  hand  where  malleable  iron  of  a  ban 
character  is  required  the  blast  is  continued lonm 
more  or  less  of  the  carbon  of  the  pig-iron  iswpeusa, 
by  which  means  the  metal  retains  more  or 
phorus,  which  imparts  t<»  it  the  property  of  barons* 
or  cold  shortness,  as  it  i* termed. 
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SETTING  ENGINE  GUIDE-BARS. 

THE  following  description  of  a  method  of  setting 
engine  guide-burs  is  given  by  Mr.  Joshua 
Rose  in  the  Scientific  American  :— Our  first  opera- 
tion is  to  ascertain  the  length  of  the  bore  of  the 
cylinder,  measured  from  iusido  face  to  inside  face 
of  the  cylinder  covers,  which  we  may  do  by  sub- 
•tracting  from  the  whole  length  of  the  bore  the 
depth  to  which  tho  oovers  enter  it  at  each  end  ;  then 
from  the  remainder  we  subtract  the  thickness  of 
the  piston  head,  exclusive  of  the  bolt  heads,  if  they 
project ;  and  the  la<t  remainder  will  be  the  length 
of  the  bore  of  the  cylinder  (allowed  for  the  stroke  of 
the  piston)  plus  the  clearauce  between  the  cylinder 
oovers  and  the  piston  bead  when  it  is  at  eaoh  end  of 
the  stroke.   From  the  remainder  so  obtained  we  sub- 
stract  the  length  of  the  engine  stroke— that  is  to  say, 
twice  the  length  of  the  crank  from  the  centre  of  the 
shaft  to  the  centre  of  the  crank  pin  ;  and  this  last 
remainder  will  be  the  amount  of  length  of  the  bore 
of  the  cylinder  allowed  for  clearance,  which,  divided 
by  two,  will  give  the  amount  of  clearance  at  each 
end  of  the  stroke.     If,  then,  we  add  the  amount  of 
this  clearance  to  the  depth  to  which  one  cylinder 
cover  fits  into  the  cylinder,  the  sum  will  be  the  dis- 
tance from  the  face  of  the  piston  head  to  the  end 
face  of  the  cylinder.    Then  we  may  carefully  clean 
and  oil  tho  cylinder  bore,  piston  roof  and  piston,  and 
then  put  the  latter  in  its  place  in  the  cylinder,  taking 
care  that  the  distance  from  the  face  of  the  piston 
head  to  the  end  face  of  the  cylinder  end  is  that  ascer- 
tained as  above ;  and  then  the  piston  will  bo  at  one 
end  of  its  stroke,  and  will  allow  amounts  of  clearance, 
equal  at  each  eud  of  the  cylinder. 

Our  next  operation  is  to  find  the  exact  position  of 
the  crosshead  when  it  is  at  that  end  of  the  stroke 
which  corresponds  with  the  position  of  the  piston  ; 
and  we  proceed  as  follows  :  There  should  be  upon  all 
guide-bars  a  recess  at  each  end  of  the  working 
face,  so  that  the  guide-blocks  will,  at  feach  end  of 
the  stroke,  travel  over  these  recesses,  and  thus  pre- 
vent the  formation  of  shoulders  on  the  guide-bars. 
Tho  distance,  then,  on  eaoh  bar,  between  these 
recesses  will  be  less  than  the  length  of  the  stroke  ; 
and  we  therefore  subtract  the  distance  from  recess 
to  recess,  on  a  bar,  from  the  length  of  the  engine 
stroke,  and  the  remainder  will  be  the  amount 
allowed  for  the  guide-bars  to  travel  over  the  recesses, 
which,  divided  by  two,  will  give  tho  allowance  for 
overtravel  at  eaoh  end  :  and  we  mark  such  allow- 
ance upon  the  guide-bar  at  tho  end  corresponding  to 
the  end  of  the  stroke  at  which  the  piston  stands. 
We  now  place  the  crossbead  upon  the  piston  rod, 
and  then  put  the  guide-blooks  upon  the  crosshead, 
and  adjust  the  guide-bars  upon  the  engine  bed,  so 
that  the  end  of  the  guide- blocks  stand  even  with  the 
mark  above  referred  to,  and  the  operation  is  com- 
plete. 


in  the  proportions  above  indicated.  The  materials 
thus  mixed  are  then  kneaded  either  by  hand  or 
machine,  and  aro  afterwards  moulded  and  dried 
either  in  the  open  air  or  by  exposure  to  the  heat  of 
an  oven  or  stove,  the  latter  method  being,  of  course, 
the  more  expeditious  and  the  more  expensive.  The 
briquettes  or  blocks  thus  produced,  which  may  be 
of  any  desired  form  and  dimensions,  are  stated  to  be 
very  solid  or  cohesive,  and  are  ready  for  immediate 
UN. 


WARMING  RAILWAY  CARRIAGES. 

INVALID  end  delicate  railway  passengers  have 
often  experienced,  during  a  long  and  tedious 
jonrney  in  cold  weather,  the  want  of  some  method  of 
warming  railway  carriages,  but  hitherto  foot- 
warmers  are  all  the  companies  have  felt  called  upon 
to  supply,  and  even  these  are  not  always  available 
to  or  procurable  by  the  majority  of  the  passengers. 
A  patent  has  recently  been  obtained  for  a  new 
combustible  compound  which,  so  far  as  the  principle 
of  its  action  is  concerned,  seems,  says  Public 
Health,  to  be  a  convenient  way  of  overcoming  the 
difficulty.  The  inventor  is  a  M.  Cassinelli,  of 
Paris,  who  describes  his  combustible  as  susceptible 
of  numerous  applications,  but  as  especially  designed 
for  warming  vehicles  employed  for  the  transport  of 
passengers  on  railways  and  common  roads.  The 
combustion  of  th«  composition  causes  no  smell  or 
smoke,  and  is  effected  so  graduully  as  to  render 
needless  any  atteution  to  the  foot-warmers  or  pans 
contaiuing  the  same,  even  during  a  long  journey.  A 
small  quantity  burned  in  a  foot-warmer  or  chafing- 
pan,  with  a  limited  supply  of  air,  will  take  from 
sixteen  to  eighteen  hours  to  completely  consume, 
and  will,  daring  that  time,  develop  sufficient  caloric 
to  warm  a  compartment  of  an  ordinary  railway 
carriage.  The  new  compound  ignites  with  the 
greatest  facility,  aud  once  ignited  will  burn  con- 
tinuously and  uniformly.  Its  first  cost  is  stated  to 
be  very  moderate. 

The  base  of  this  new  combustible  compound  or 
composition  is  carbonised  tan  or  wood  bark,  which 
is  mixed  with  a  small  quantity  of  nitrate  of  lead  or 
spirit  of  nitre,  and  slaked  lime  or  loam  as 
agglutinative  or  agglomerative  matter.  These 
materials  are  mixed  in  the  following  proportions  : — 
Carbonised  tan  or  wood  bark,  1,000  parts  ;  nitrate 
of  lead  or  salt  of  nitre,  10  parts ;  slaked  lime  or 
loam,  100  parts  ;  proportions  which  may  be  varied 
•lightly  without  affecting  the  nature  or  qualities  of 
the  composition.  By  adding  to  these  materials  a 
small  quantity  of  the  dust  of  wood  charcoal,  the 
combustion  of  the  composition  will  be  rendered  still 
more  gradual,  and  will  therefore  be  preferable  for 
long  journeys.  The  preparation  of  the  materials  is 
extremely  simple.  The  tan  and  loam  are  Btirred  for 
a  few  minutes  in  warm  water,  in  whioh  the  nitrate 
of  lead  or  salt  of  nitre  has  been  previously  dissolved 


ON  EXPERIMENTS  WITH 
RADIOMETERS. 

"|>TUMEEOUS  experiments  With  radiometers  of 
a  „GeiH8ler's  make  have  been  carried  on  in  France 
*n«  Oermany,  and  accounts  of  them  are  beginning 
to  find  their  way  into  the  scientific  serials.  The 
Engineer  gives  tho  following  abstract  of  papers  by 
M.  Wartmann  and  M.  Weinhold: — 

M.  Wartmann  had  two  radiometers,  the  one,  A. 
with  square,  the  other,  B,  with  round  wings.  If 
both  are  exposed  to  the  action  of  flame,  or  a  glowing 
metal,  or  dark  heat  from  an  intense  source  of  beat, 
they  roUte  with  more  or  less  rapidity,  and  the 
black  surface  is  repelled.  This  may  be  called  the 
'direct  "  rotation.  The  same  occurs  when  the 
rays  fall  only  on  the  black  surfaces  of  the  wings. 
On  the  other  hand,  there  is  a  distinct  difference 
between  A  and  B,  when  the  black  surfaces  are 
covered  and  the  others  exposed  to  the  sun.  While 
A  shows  a  slow  direct  rotation,  B  shows  a  distinct 
reverse  rotation.  In  order  to  obtain  this  reverse 
rotation  with  A,  the  sunlight  must  be  concentrated 
with  a  lens,  and  made  to  fall  on  the  uncovered  sur- 
faces, while  the  blackened  surfaces  are  very  care- 
fully protected  against  any  radiation.  It  a  less 
energetic  source  be  made  to  act  on  B— viz.,  a  glow- 
ing platinum  spiral  or  a  moderator  lamp,  then,  with- 
out a  lens,  the  reverse  rotation  is  obtained  slow  and 
discontinuous ;  but  it  oan  be  obtained  easily,  if  two 
sources  are  used,  acting  in  opposite  directions  on 
the  uncoatod  Bnrfaces,  at  the  two  ends  of  a  diameter. 
If  the  source  be  removed,  or  its  energy  diminished, 
tho  motion  of  the  mill  takes  place  in  a  jerking 
manner.  The  velocity  is  greatest  if  the  plane  of 
the  wing  stands  at  right  angles  to  the  line  of  shortest 
distance  from  tho  source  of  radiation,  the  velocity 
diminishes  with  increasing  obliquity  of  the  repelled 
wing,  then  it  becomes  greater  at  the  moment  that 
the  following  wing  receives  tho  heat  rays  at  a  right 
angle. 

On  the  two  opposite  surfaces  of  the  same  wing  of 
B  are  concentrated  by  similar  lenses  the  rays  from 
two  moderator  lamps  of  the  same  calibre.  By  chang- 
ing the  distance  of  the  lamps,  one  may  succeed  in 
entirely  neutralising  their > opposite  actions.  The 
action  exerted 'On  the  black  surface  is  then  11  9 
times  weaker  than  that  on  the  white  surface, 
whence  it  follows,  that  to  obtain  equilibrium  tho 
intensity  of  the  pressure  must  be  in  inverse  ratio 
°l  j 6  power  of  ^sorption.     The  least  chango  of 
the  distance  or  the  energy  of  the  lamps  renews  tho 
motion.       In  a  horizontal  plane,  and  concentric 
wub  the  radiometer,  was*placed  an  iron  ring  which 
had  been  raised  to  a  red*heat.     Forthwith  the  rota- 
tion began,  and  it  became  very  strong  if  the  piano 
of  the  ring  coincidi-d  with  that  of  the  arms.  At 
equal  distances  above  and  below  from  this  plane  the 
velocity  is  the  same.     The  radiometers  were  placed 
m  a  blackened  caso,  which  was  perforated  with  an 
opening  above.    By  means  of  a  mirror  a  thin  bundle 
°l  *U.n  my8  WM  reflecto<i  vertically  and  parallel  to 
the  planeof  the  wings.  There  always  occurred  a  direct 
motion,  whether  the  light  was"  directed  before  the 
white  or  before  the  black  surface  ;  in  the  latter  case 
the  motion  appeared  to  be  quicker.     If  a  moderator 
lamp  be  used  insteadof  sunlight,  the  rays  must  be  con- 
centrated with  a  lens.    The  interposition  of  a  very 
transparent  plate  of  alnm  weakens  to  a  great  degree 
the  action  of  a  good  lamp  on  A  and  on  B.    The  two 
radiometers  are  unresponsive  to  the  largest  sparks 
of  a  Bubmkorff  coil  or  a  Holz  machine,  but  the 
wings  are  distinctly  attracted  on  approximation  of 
an  electrified  body.    In  the  magnetic  field  of  a  largo 
electro- magnet  the  mills  show  the  ordinary  actions  of 
induction.    In  water  of  12  deg.  within  a  cylindrical 
glass  vessel,  A,  bebaved  as  in  air,  but  its  rotation  was 
under  these  conditions  slower.    The  radiometer  B, 
on  the  other  hand,  showed  the  reverse  rotatiou  when 
the  rays  of  a  strong  moderator  lamp  were  concen- 
trated with  a  lens  on  an  uncoated  wing.     In  the 
water  in  which  the  instruments  are  to  be  heated  to 
tJO  deg.  thoy  remain  motionless.    When  the  radio- 
meters are  placed  over  a  stream  of  heat,  e.g,  an 
alcohol  lamp  with  flue,  the  rest  or  motion  of  the 
mills  is  no  way  affected.     When,  however,  the 
mine;  stream  of  hot  air  has  raised  the  temperature 
of  A  to  melting  of  the  shellac  on  the  point  of  the 
apparatus,  the  mill  moves  a  little  with  frequent 
intermittent,  and  at  length  shows  a  slow  direct 
rotation.    This  suddenly  ceases  if  tho  source  of  heat 
be  removed,  and  it  is  slowly  reversed  during  tho 
first  phases  of  cooling. 

„ ." The   difference,"    M.    Wartmann  observes. 

in  behaviour  of  the  two  radiometers  could  not  arise 
from  the  unequal  surface  of  their  wings.  It  appears 
to  me  rather  that  in  the  interior  of  B  the  rarefaction 


of  air  had  not  been  carried  so  far  as  in  A.  Further 
the  white  surfaces  of  B  have  a  higher  polish  a-d* 
brightness  than  those  of  A  ;  their  power  of  reflection 
must  therefore  be  greater.    These  various  experi- 
ments appear  to  confirm  the  view  which  attributes 
the  movements  of  the  mills  to  the  expansions  of  the 
gaseous  bodies  under  very  weak  pressures."  Tho 
experiments  made  by  M.  Weinhold  had  the  direct 
object  of  testing  the  different  explanations  that  have 
been  offered  of  the  phenomenon.    He,  therefore 
made  a  number  of  changes  in  the  radiometers! 
some  of  which  we  shall  notice.    He  first  convinced 
himself  that  different  specimens  of  the  instrument 
are  sensitive  in  quite  different  degrees  to  radiation 
o{  varying  strength  ;  and,  therefore,  that  the  wheel- 
shaped  radiometer  is  not  directly  reliable  as  a 
measuring  instrument  for  the   atrength   of  the 
radiation.     M.    Weinhold   obtained  radiometers 
which  ran  backwards  on  the  radiation  being  cut  off 
by  using  transparent  mica  leaves  instead  of  the 
annealed  and  untransparent   ones.    If  suoh  an 
instrument  be  exposed  a  few  seconds  to  strong 
radiation  from  a  gas  flame,  and  the  flame  be  then 
removed,  the  mill  first  comes  to  rest  and  then  begins 
to  make  a  number  of  rotations  in  the  opposite 
direction.    This  backward  motion,  however,  is  not 
due  to  action  of  backward  radiation  through  the 
mica  ;  for  on  interposition  between  the  four  wings 
of  four  new  nnblackencd  wings,  consisting,  in  one 
ease,  of  transparent  mica,  and  in  the  second  of 
annealed  mica,  the  backward  motion  occurred  in  both 
cases.  It  is  more  probable  that  the  backward  motion 
is  simply  a  consequence  of  radiation  of  the  blackened 
surfaces,  but  that  it  only  occurs  when  the  wings 
have  sufficient  capacity  for  heat  and  conducting 
power.  Indeed,  radiometers  with  wines  of  magnesium 
metal  show  tho  backward  motion  in  a  remarkable 
manner.    Some    further    modifications     of  the 
radiometer  by  inclination  of  the  wings  to  the  horizon, 
and  by  alternate  use  of  blackened  and  unblackened 
annealed  and  transparent  mica  loaves — for  parti- 
culars of  which  we  must  refer  to  the  original — con- 
vinced M.  Weinhold  that  the  motion  is  neither  dne 
to  currents  of  minute  quantities  of  gaseous  matter, 
ner  to  the  impellent  force  of  evaporating  water.  It 
is  rather,  he  thinks,  due  to  some  action— yet  to  be 
elucidated  by  experiment — of  rays  absorbed  by  the 
surfaces,  and  is  in  proportion  to  the  amount  of  this 
absorption. 


PATTERN-MAKING.— III. 

By  Joshua  Kosk.* 

Fusing  a  jack  plane,  we  commence  each  stroko 
by  exerting  a  pressure  mostly  on  the  fore  part 
of  the  plnne,  commencing  at  the  end  and  towards 
the  edge  of  the  board,  and  taking  off  a  shaving  as 
long  as  the  arms  can  conveniently  reach.  If  the 
board  la  longer  than  can  be  reached  without  moving, 
we  pass  across  the  board,  planing  it  all  across  at 
one  standing  ;  then  we  step  sufficiently  forward,  and 
'carry  the  planing  forward,  repeating  this  until  the 
jack  planing  is  completed.  To  try  the  level  of  the 
board,  the  edge  or  corner  of  the  plane  may  bo 
employed  ;  and  if  the  plane  is  moved  back  and  forth 
o»  t  he  corner  or  edge,  it  will  indent  and  so  point  out 
the  high  places. 

The  fore  plane  (or  truing  plane,  as  it  is  sometimes 
called)  is  made  large,  so  as  to  cover  more  surface, 
and  therefore  to  cut  more  truly.    It  is  ground  and 
set  in  the  same  manner  as  the  jack  plane,  with  the 
exception  that  the  corners  of  the  iron  or  blade,  for 
about  Jin.  only,  should  be  ground  to  a  very  little 
below  the  level  of  the  rest  of  the  cutting  edge,  the 
latter  being  made  perfectly  straight  (or  as  near  so 
as  practically  attainable)  and  square  with  the  edge 
of  the  iron.    If  the  end  edge  of  the  cover  is  made 
square  with  the  side  edge,  and  the  iron  is  ground 
with  the  cover  on,  the  latter  will  form  a  guide 
whereby  to  grind  the  iron  edge  true  and  square ;  but 
in  aucb  case  the  cover  should  be  set  back  so  that 
there  will  be  no  danger  of  the  grindstone  touching 
it.  The  oilstoning  should  bo  performed  in  the  manner 
described  for  the  jack  plane,  bearing  in  mind  that 
tho  object  to  bo  aimed  at  is  to  be  able  to  take  as 
broad  and  fino  a  shaving  as  possible  without  the 
corners  of  the  plane  iron  digging  into  the  work. 
The  plane  iron  should  be  so  set  that  its  cutting  edge 
can  only  just  be  Been  projecting  evenly  through  the 
atock.  .In  using  the  fore  or  truing  plane.it  is  usual, 
on  the  back  stroke,  to  twist  the  body  of  the  plane 
so  that  it  will  slide  along  the  board  on  its  edge, 
there  being  no  contact  between  tho  cutting  edge  of 
the  plane  iron  and  the  face  of  tho  board,  which  is 
done  to  preserve  the  outting  edge  of  the  plane  iron 
from  abrasion  by  the  wood:  as  it  is  obvious  that 
such  abrasion  would  be  much  more  destructive  to 
the  edge  than  the  cutting  duty  performed  during  the 
front  stroke  would  be,  because  the  strain  during 
the  latter  tends  mainly  to  compress  the  metal :  but, 
during  the  former,  the  whole  action  tends  to  abrade 
the  cutting  edge.     The  face  of  the  fore  plane  must 
be  kept   perfectly  flat  on  tho  under-side,  which 
should  be  square  with  the  sides  of  the  plane    If  the 
under  side  be  hollow,  the  plane  iron  edge  will  have 
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to  protrude  farther  through  the  plane  face  to  com- 
pensate for  the  hollo wn ees  of  the  latter ;  and  in  that 
case  it  will  be  impossible  to  take  fine  shavings  off 
thin  stuff,  because  the  blade  or  iron  will  protrude 
too  much,  and  as  a  consequence  there  will  be  an 
unnecessary  amount  of  labour  incurred  in  setting 
and  resetting  the  plane  iron.  The  reason  that  the 
under  surface  should  be  square,  that  is  to  Bay,  at  a 
right  angle  to  the  sides  of  the  body  of  the  plane,  is 
because  the  plane  is  sometimes  used  on  its  side  on  a 
■hooting  board. 

When  the  under  surface  of  the  plane  is  worn  ont 
of  true,  let  the  iron  be  wedged  in  the  plane  mouth, 
but  let  the  cutting  edge  of  the  iron  be  well  below 
he  surface  of  the  plane  stock.  Then,  with  another 
ore  plane,  freshly  sharpened  and  set  very  fine,  true 
up  the  surface,  and  be  sore  the  surface  does  not 
wind,  which  may  be  ascertained  by  the  application 
of  a  pair  of  winding  strips,  the  manner  of  applying 
which  will  be  explained  hereafter.  If  the  month  of 
a  fore  plane  wears  too  wide,  as  it  u  apt  in  time  to 
do,  short  little  shaTings,  tightly  curled  np,  will  fall 
half  in  and  half  out  of  the  mouth,  and  prevent  the 
iron  from  cutting,  and  will  cause  it  to  leave  scores 
n  the  work,  entailing  a  great  loss  of  time,  in 
removing  them  at  every  few  strokes.  The  smooth- 
ing plane  is  used  for  smoothing  rather  than  truing 
work,  and  is  made  shorter  than  the  truing  plane  so 
as  to  be  handier  in  using.  It  is  sometimes  imprac- 
ticable to  make  a  surface  as  smooth  as  desirable 
with  a  truing  plane,  because  of  the  direction  of 
the  grain  of  the  wood.    Thus,  in  Fig.  7,  let  E 


body  of  which  is  made  of  malleable  iron,  with  a  sole 
made  of  a  blade  of  spring  steel,  which,  by  the  opera- 
tion of  two  screws,  can  be  set  to  any  curvature,  either 
concave  or  convex,  within  the  capacity  of  the  instru- 
ment. Another  very  useful  species  of  plane  is  the 
router,  shown  in  Fig.  10,  which  represents  one  of  these 
planes  in  operation,  A  being  the  router,  and  B  the 
work.  The  use  of  this  tool  is  to  plane  out  recesses 
(exactly  to  any  given  depth)  such  as  are  required  to 
receive  rapping  plates.  The  wood  in  the  plane  stock 
is  cut  away  just  over  the  edge  of  the  iron,  to  give 
clearance  for  the  shavings,  and  so  that  the  cutter 
may  be  seen  at  work. 

Babbet  planes  are  narrow  planes  having  the  sole  or 
side  of  a  conformation  to  suit  the  work.  Fig.  11 
represents  a  rabbet  plane  to  suit  a  round  edge,  Fig. 
12  a  similar  plane  for  a  groove,  and  Fig.  13  a  side 
rabbet  plane.  The  latter  is,  however,  very  seldom 
used,  but  is  especially  useful  in  planing  bard  wood 
cogs  fitted  to  iron  wheels,  or  the  teeth  of  wheel 
patterns  or  other  similar  work.  For  ordinary  use, 
it  is  sufficient  to  have  two,  a  }  and  a  l|in.,  as  repre- 
sented in  Figs.  11  and  12,  and  two  or  three  having 
a  flat  sole  for  fiat  bottom  grooves.  Small  thumb 
rabbet  planes,  having  an  iron  stock,  with  the  blade 
near  the  front  end,  are  now  supplied,  and  are  very 
useful  for  cutting  out  half  checks  that  are  not  cut 
right  across  the  stuff. 

Fig.  14  is  an  end "and  Fig.  15  a  side  view  of  a 
core  box  plane,  suitable  for  planing  semicircular 
grooves  ont  of  the  solid.  The  principle  of  its  con- 
struction and  use  is  that  the  angle  in  a  semicircle  is 
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PHYSICAL  SOCIETY. 

A  T  the  meeting  of  this  Society,  held  on  June  10, 
xjL  Prof.  Q.  C.  Foster,  President,  in  the  chair. 
Mr.  W.  J.  Wilson  exhibited  and  explained  a  reflect- 
ing tangent  galvanometer,  which  he  has  recently 
designed  for  the  purpose  of  exhibiting  the  indication) 
of  the  instrument  to  an  audience,  and  so  arranged 
that  the  divisions  on  the  scale  show,  without  calcu- 
lation, the  relative  strengths  of  different  currents. 

Mr.  S.  P.  Thompson  exhibited 

An  Electromotor  Clock, 
made  by  Mr.  W.  Hepwortb,  and  provided  with  a 
commutator  of  Mr.  Thompson's  design.  This  part 
of  the  instrument  is  very  simple,  and  reveriea  the 
current  at  each  single  oscillation  by  means  of  two 
light  springs  resting  on  inclined  planes.  The  motion 
of  the  pendulum  drives  the  train  of  wheels  by  a  modi- 
fication of  the  gravity  escapement,  and  a  very  small 
battery  power  is  sufficient. 

Prof.  G.  Fuller  exhibited  and  described  his 
Eleotrio  Multiplier, 
an  instrument  which  may  be  looked  upon  as  an  auto- 
matic electrophorus.  An  insulated  plate  of  vulcanite 
is  supported  in  a  vertical  position,  and  on  each  side 
of  it  is  an  insulated  metallic  plate,  and  these  can  be 
moved  together,  to  and  from  the  vulcanite,  by 
rotating  a  handle.    When  these  plates  are  far  apart, 


represent  a  piece  of  stuff  requiring  to  be  planed  on 
the  upper  surface,  and  let  us.  plan*  it,  cutting  in  the 
direction  of  the  arrow,  D ;  it  is  evident  that  the  edge 
of  the  plane  iron,  when  cutting  the  surface  from  B 
to  A,  will  strike  against  the  edge  or  etfd  of  the  grain 
of  the  wood,  tending  to  rough  it  op  :  whereas,  while 
passing  from  A  to  C,  the  tendency  of  the  pressure  of 
the  iron  edge  would  be  to  smooth  the  grain  of  the 
wood  downwards,  the  difference  between  the  two 
tendencies  being  sufficient  to  make  it  necessary  in 
many  cases  to  use  a  smoothing  plane  cutting  in  both 
directions,  as  shown  in  Fig.  7,  first  from  A  to  B, 
cutting  in  the  direction  of  the  arrow,  F,  and  then 
from  A  to  C,  cutting  in  the  direction  of  the  arrow. 
Q.  Thus  the  cutting  will  be  at  all  times  performed 
in  the  direction  tending  to  smooth  down  and  not 
rough  up  the  grain  of  the  wood.  That  this  method 
of  planing  is  necessary  is  demonstrated  in  planing 
across  the  end  grain  of  wood,  for  which  purpose  the 
smoothing  plane  is  almost  indispensable,  and  in 
which  operation  it  is  necessary  to  use  it,  on  small 
surfaces,  with  a  side  as  well  as  with  a  forward 
sweep,  thus  producing  a  curved  motion,  the  most 
desirable  direction  of  which  is  determined  by  the 
direction  of  the  grain  of  the  wood. 

Fig.  8  represents  an  ordinary  compass  plane, 
which  is  a  neceeeary  and  very  useful  tool  for  planing 
the  surfaces  of  hollow  sweeps.  This  tool  is  some- 
times made  adjustable  by  means  of  a  piece  dovetailed 
in  the  front  end  of  the  plane,  as  shown  in  Fig.  9,  at 
A  ;  which,  by  beiDg  lowered,  alters  the  sweep  and 
finally  converts  it  from  a  convex  to  a  concave.  There 
is  now,  however,  in  the  market  a  compass  plane,  the 


a  right  angle.    Suppose,  for  example,  that  Fig.  16 
represents  a  piece  of  wood  having  a  semicircular ' 
groove  in  it,  and  we  mark  off  on  the  groove  the  j 
points,  a,  b,  c,  d,  e,  and  strike  from  each  of  these  a 
line  direct  to  each  corner  of  the  groove.    We  shall  ■ 
thus  find  that  the  two  lines  struck  will  be  at  a  right 
angle  to  each  other,  the  two  lines,  A  A,  meeting  at  I 
the  point,  a,  being  at  a  right  angle.    The  two  side  1 
faces,  C  C,  of  the  plane  in  Fig.  14  are  made  to  stand 
at  a  right  angle  to  each  other ;  and  while  the  plane 
is  in  position  (as  shown  in  Fig.  14)  to  bear  against 
the  corners  of  the  core  box,  a  semicircle  (the  apex  of 
the  plane,  D,  in  Fig.  14)  must  be  in  the  semicircle, 
and  will  only  cut  away  the  wood  in  the  form  of  the 
circle,  no  matter  in  what  position  the  plane  stands, 
so  long  as  its  sides  touch  tho  corners  of  the  semi- 
circle.    This  being  tbe  case,  the  first  operation  in 
using  this  plane  is  to  cut  out  the  required  semicircle 
to  the  necessary  width,  which  may  be  done  with  a 
rabbet  plane.    The  core  box  plane  may  thus  be 
employed  to  ont  out  the  semicircle,  commencing  at 
each  of  the  corners  and  planing  on  each  side  down  to 
the  centre  of  the  depth  of  the  semicircle.    As  this 
plane  is  intended  to  finish  the  work,  it  is  desirable  to 
cut  away  as  much  of  the  stuff  as  possible  before 
employing  it,  the  work  appearing  as  shown  in  Fig. 
17.    These  planes  have  one  disadvantage.    They  are 
apt  to  abrade  the  corners  of  the  work  ;  hence  great 
care  should  be  exercised  in  their  use,  and  care  must ' 
also  be  taken  that  the  extreme  point  of  the  plane  1 
iron  stands  just  at  the  apex  of  the  angle  of  the  body  I 
of  the  plane ;  for  if  it  be  in  advance  or  not  up  to  it, ; 
the  work  will  not  be  semicircular. 


two  metallic  arms,  provided  with  points,  are  mad* 
to  pass,  one  on  eaoh  side  of  the  vulcanite  plate.  One 
of  these  is  insulated,  and  is  provided  with  a  rod, 
terminating  in  a  knob,  which,  at  a  certain  point  in 
its  path,  almost  touches  the  metallic  plate  on  the 
opposite  side  of  the  sheet  of  vulcanite;  the  other 
arm  is  in  connection  with  the  earth.  The  action  of 
the  instrument  is  as  follows  :  A  charge  of,  say, 
negative  electricity  having  been  given  to  the  insulated 
arm,  it  is  passed  over  its  face  of  the  vulcanite,  while 
positive  is  drawn  np  from  the  earth  and  thrown 
upon  the  opposite  face  by  the  uninsulated  series  of 
points.  These  arms  are  then  removed,  and  the  two 
metallic  plates  are  brought  into  contact  with  the 
vulcanite.  Call  the  side  of  the  plate  charged  with 
negative  electricity  A,  and  the  other  B.  The  nega- 
tive of  A  induces  positive  .on  the  near  face  of 
its  metallic  plate,  and  repels  the  negative.  This 
passes,  by  a  strip  of  tinfoil  joining  the  two  faces  of 
the  vulcanite,  to  the  other  metallic  plate,  neutralising 
its  free  positive,  and  when  the  plates  are  moved  away 
from  the  vulcanite,  that  from  A  is  charged  with 
positive,  and  that  from  B  with  negative.  Before 
reaching  its  extreme  position,  this  latter  communi- 
cates its  charge  to  the  insulated  arm  by  the  brass 
knob,  and  the  electricity  is  then  distributed  over  the 
face,  A.  At  the  end  of  its  path,  B  is  momentarily 
connected  to  earth.  It  will  be  evident  that  the  effect 
of  again  bringing  the  plates  in  contact  is  to  increase 
the  charge  of  positive  electricity  on  the  metallic  plate 
opposite  the  face,  A.  With  the  small  model  exhibited, 
Prof.  Fuller  has  frequently  obtained  sparks  an  inth 
in  length.    Prof.  Guthrie  exhibited  and  employe* 


Digitized  by 


Google 


Jras  23,  1876.        ENGLISH  MECHANIC  AND  WORLD  OF  8CIENCE :  No.  587. 


377 


Prof.  Maoh's  apparatus  for  sound  reflection,  which 
is  one  of  an  interesting  series  of  appliances  designed 
bj  him  for  the  demonstration  of  certain  fundamental 
principles  in  physics. 


ROYAL  MICROSCOPICAL  SOCIETY. 

A  MEETING  of  this  society  was  held  on  Juue  7, 
J\.  Mr.  H.  J.  Slack  in  the  chair.  A  number  of 
presents  to  the  society  were  announced,  including 
some  rich  diatomaceous  earth  from  Santa  Monica, 
near  Los  Aagelos,  sent  by  Mr.  Hanks,  of  Snn 
Francisco.  A  paper  on  a  photograph  of  Nobert's 
bands,  by  the  Count  Castracane,  was  read  to  the 
mesting{  and  was  supplemented  by  a  short  com- 
munication upon  the  same  by  Mr.  H.  C.  Sorby. 
Mr.  Henry  Davis  gave  an  interesting  account  of 
some  new  observations  which  he  had  made  upon 
Conochilus  volvox,  and  illustrated  his  remarks  by 
drawings  showing  the  principal  features  of  the  genus 
ss  distinguished  from  the  Melicerttana.  Mr.  Charles 
Stewart  described  and  exhibited  under  the  micro- 
scope some  minute  species  found  only  round  the 
pentagonal  opening  on  the  under  side  of  the  shell  of 
the  Echinoderma.  He  also  gave  a  description  of 
the  remarkable  structure  of  the  large  lachrymal 
gland  of  the  common  turtle,  and  illustrated  his 
remarks  by  drawings  and  preparations.  Two  new 
Fellows  were  elected,  ana  the  proceedings  were 
adjourned  until  October,  notice  being  given  that  the 
office  and  library  of  the  society  would  be  olosed 
during  the  month  of  August. 


A1 


SOCIETY  OP  ENGINEERS. 

T  a  Meeting  of  this  Society  held  June  12, 
l.  Mr.  V.  Pendred,  President,  in  the  chair,  a 
paper  by  Mr.  Henry  Davey  on  the 
Underground  Pumping  Machinery  at  the 
Erin  Colliery.  Westphalia, 
was  read.  The  paper  described  what  is  probably 
the  largest  example  of  underground  pumping 
engines  extant.  The  system,  which  was  originated 
by  the  author,  may  thus  be  briefly  described.  In  the 
mine  (which  is  1,200ft.  deep)  920ft.  from  the  surface 
is  placed  a  pair  of  compound  differential  pumping 
engines,  capable  of  raising  1,400  gallons  per  minute 
to  the  surface,  at  the  same  time  supplying  power 
through  the  medium  of  the  rising  column  to  two 
differential  hydraulic  pumping  engines  placed  at  the 
bottom  of  the  mine,  and  employed  in  lifting  1,000 
gallons  per  minute  to  the  main  engines.  Steam  is 
carried  down  to  the  main  engines,  from  the  surface, 
at  a  pressure  of  701b.  per  square  inch.  After  passing 
through  the  engines  it  is  condensed,  and  a  vacuum 
of  from  24  to  2€un.  of  mercury  is  obtained  by  means 
of  a  separate  condenser  which  produces  at  once  the 
vacuum  on  the  engine,  and  enables  it  to  start  to 
work  against  the  full  column.  The  methods  of 
actuating  the  valves  in  the  steam  and  hydraulic 
engines  were  fully  shown.  In  the  latter  case  the 
valves  axe  worked  without  any  metallic  connections 
by  means  of  a  modification  of  the  differential  gear. 
The  paper  was  illustrated  by  detail  drawings  of  the 
•team  and  hydraulic  engines,  and  also  of  the  separate 
condenser,  as  well  as  by  working  models  of  the 
machinery. 


Method  of  Lacing  a  Heavy  Belt.—"  N.  H.  E.  " 
of  Croton,  N.Y.,  writes  as  follows  to  Leffel's 
Mechanical  Nevis : — "  Perhaps  some  of  my  brother 
millers  have  been  bothered  with  lacing  up  a  thick 
heavy  belt,  and  have  it  break  apart  in  a  week  or  ten 
days,  and  could  not  find  out  the  reason  of  its  doing 
so.  Let  me  give  my  experience  throngh  your 
paper :— I  have  a  thick  wide  leather  belt,  18in.  wide 
and  lia.  in  thickness.  The  first  time  I  used  it  I 
put  the  two  extreme  ends  together  and  laced  with 
rood  strong  leather,  but  it  gave  out  in  a  few  days. 
I  then  tried  again  with  no  better  success,  and  not 
being  satisfied  kept  lacing  it  with  different  kinds  of 
leather  and  spent  a  whole  year  in  that  way.  At 
last  I  tried  this  way.  leaving  the  two  extreme  ends 
about  llin.  apart  I  laced  with  good  horse  hide,  such 
as  I  used  in  the  first  place,  and  I  accomplished  all  I 
oenred.  My  belt  has  since  been  in  use  over  a  year, 
and  I  have  not  had  to  repair  it  in  the  least. 

Electric  Lighting. — Experiments  in  electric 
lighting  have  been  continued  at  the  Northern 
Bail  way  station,  Paris.  We  hear  that  the  Northern 
nail  way  Company  will,  if  these  trials  are  satisfac- 
tory, ught  the  arrival  station  by  electricity.  This 
baUding  encloses  a  space  of  300,000  cubic  metres. 
For  this  purpose  four  electric  lights  will  be  used, 
rather  more  powerful  than  the  ones  used  in  the 
lnggaM.rooms  and  the  custom-house,  which  is  em- 
ployed from  five  o'clock  till  midnight.  At  the  trials 
of  which  wo  speak  a  Gramme  machine  was  being 
tested,  giving  a  light  equal  to  100  jets  of  gas,  con- 
juning  150  litres  an  hour.  At  the  factory  of  MM. 
santier  and  Lemonier,  experiments  have  lately  been 
■ude  with  the  photometer  and  dynamometer,  the 
results  of  which  show  that  this  powerful  machine 
B"«  «  light  equal  to  1,850  Carcel  burners.  The 
equivalent  consumption  of  oil  would  be  71  kilo- 
pammes  an  hour  -,  of  gas  191  cubic  metres  (equiva- 
lent to  660  kilogrammes  of  coal).  The  cost  of  the 
*l«irie  Ught  is  about  one-hundredth  part  that  of  oil. 


SCIENTIFIC  NEWS. 


AT  the  time  of  the  opening  of  the  Loan 
Collection  of  Scientific  Apparatus  a  great 
deal  was  said  of  the  time  and  talents  devoted 
by  certain  gentlemen  to  the  arrangement  of 
the  vast  collection  of  instruments  and  ap- 
paratus, and  we  were  led  to  believe  that  the 
work  was  one  of  enormous  difficulty  which 
could  be  done  only  by  those  who  had  under, 
taken  it.  In  the  remarks  we  were  enabled  to 
make,  after  a  peripatetic  examination  of  the 
collection  (p.  239),  we  could  not  say  anything 
in  praise  of  those  who  arranged  the  different 
articles,  and  now  that  the  collections  are  being 
examined  in  detail  by  experts,  blunders  of  the 
most  curious  description  are  being  continually 
discovered.  The  majority  of  ordinary  common* 
sense  people  would  arrange  any  series  of  scien- 
tific instruments  en  suite  in  chronological 
order,  but  it  seemed  advisable  to  the  wisdom  of 
South  Kensington  to  separate  the  balances, 
for  instance,  placing  the  historial  ones  up- 
stairs, and  the  modern  productions  in  the 
gallery  below,  in  different  sections.  Carried 
out  as  this  would  be  by  a  clerk  of  average  in- 
telligence, there  would  be  nothing  objectionable 
in  the  arrangement ;  "  when,  however,  we  find, 
B0.J3  the  Academy,  a  balance  used  by,  or 
formerly  belonging  to,  Priestley  placed,  not 
with  those  of  Cavendish  and  Faraday  upstairs, 
but  with  those  by  Oertling  and  other  makers 
of  our  own  day  in  the  lower  gallery,  while  a 
balance  of  special  delicacy  by  Oertling  is  ranged, 
not  downstairs  with  other  instruments  of  that 
maker,  but  beside  the  '  historical  balances ' 
in  Section  XIII. ;  when,  moreover,  we  find,  on 
reference  to  the  catalogue,  an  historical  balance 
('  Davy  Balance')  dropped  out  of  the  cata- 
logue altogether  as  a  numbered  item,  and  made 
to  do  duty  as  the  name  of  a  contributor  (see 
page  307),  and  when,  lastly,  we  find  photo- 
graphs of  a  delicate  assay  balance,  sent  from 
Freiberg,  classified  with  apparatus,  Ac,  illus- 
trating the  chemistry  of  the  grape  vine  (see 
page  368)  we  think  the  present  method  of 
arrangement  capable  of  revision."  That  is  an 
opinion  which  all  competent  judges  have 
endorsed.  Next  Saturday  Captain  Abney 
delivers  a  lecture  on  "  Photographic  Printing 
Processes,"  and  on  the  following  Monday  Dr. 
Schuster  will  lecture  on  Ampere's  and  Fara- 
day's instruments.  These  lectures  commence 
at  8  p.m. 

Petitions  against  the  "obnoxious  clauses" 
of  the  Vivisection  Bill  have  been  presented  to 
the  House  of  Lords  from  the  Professors  of  the 
Biological  Sciences  at  Cambridge,  and  from 
the  Royal  College  of  Physicians  at  Edin- 
burgh. 

The  Society  of  Public  Analysts  seem  to  get 
up  a  goodly  number  of  "  burning  questions  " 
amongst  themselves.  At  the  last  meeting  the 
question  was  discussed— "  What  is  milk  of 
sulphur  ?"  The  genuine  article  is  prepared  by 
mixing  lime  and  sulphur  together,  boiling  and 

f recipitating  by  means  of  hydrochloric  acid, 
n  commerce,  "  milk  of  sulphur"  is  found  as  it 
should  be,  pure  precipitated  sulphur,  and  also 
as  precipitated  sulphur,  adulterated  with  from 
20  to  60  per  cent,  of  sulphate  of  lime.  Dr.  Hill, 
the  author  of  the  paper,  contended  that  the 
sale  of  the  impure  article  was  fraudulent  and 
illegal  (he  might  have  also  said  injurious),  but 
the  opposite  view  was  supported  by  many  of 
those  present,  and  Dr.  Redwood,  the  presi- 
dent, expressed  his  strong  dissent  from  Dr. 
Hill. 

At  a  lecture  on  the  method  of  teaching 
science  in  schools,  delivered  by  Prof.  Huxley 
in  Edinburgh  on  Saturday  week,  he  said  it  was 
most  necessary  that  the  person  who  teaches 
should  know  what  he  was  teaching.  The  Prof, 
seems  to  have  had  in  view  the  average  "  school- 
master "  teacher,  a  class  created  by  the  Govern- 
ment grant  to  schoolmasters,  who  pass  an 
"examination"  in  science,  and  who,  merely 
passing,  are  utterly  incompetent  to  teach 
science.  Some  of  the  best  science  teachers 
are,  however,  to  be  found  amongst  the  school- 
masters. 

The  Cremation  Congress  met  at  Dresden  a 
few  days  ago,  but  was  badly  attended,  not 
more  than  500  persons  being  present.  The 


German  Governments  look  with  displeasure  on 
the  congress  because  some  of  the  members, 
the  majority  of  whom  are  men  of  advanced 
opinions,  have  used  the  opportunity  for  an 
attack  upon  the  Empire.  The  Saxon  Govern- 
ment is  especially  opposed  to  cremation. 

A  skating  rink  of  polished  marble  is  being 
put  down  in  the  Clapham-road— doubtless,  an 
admirable  material  for  the  passage  of  roller 
skates,  but  scarcely  inviting  a  fall. 

The  iron  trade  is  dull,  but  Cammeil  and  Co- 
are  making  plates  22in.  thick  for  the  Italian 
Government,  and  the  first  batch  have  been 
shipped  to  Spezzia.  These  plates  weigh 
over  30  tons  each,  and  are  the  thickest  yet 
rolled. 

Dr.  Thudichum  has  patented  a  process  of 
treating  wine  by  means  of  tartrate  of  barium, 
for  the  removal  of  the  sulphuric  acid  and 
potash,  which  has  the  effect  of  improving  the 
taste  and  colour,  and  the  keeping  qualities, 
and  increasing  the  wholesomeneBs  of  the  wine 
so  treated. 

The  list  of  prizes  offered  by  the  Royal  Corn- 
wall Polytechnic  Society  is  issued,  and  may  be 
had  of  Mr.  Kitto,  the  secretary,  at  the  Poly- 
technic Hall,  Falmouth. 

Pneumatic  tubes  are  being  laid  in' Berlin 
for  postal  purposes.  The  first  tramway  in 
Naples  has  been  opened. 

In  a  discussion  at  the  Paris  Academy  of 
Science,  M.  Pasteur  asserted  that  oxygen  and 
light  were  not  essentials  of  life ;  he  had  de- 
veloped life  in  the  dark,  in  an  atmosphere  of 
carbonic  acid.  M.  Boussingault,  however, 
thought  that  the  influence  of  light  was  neces- 
sary to  life. 

A  scientific  congress  is  to  be  held  in  Rus- 
sia, at  Warsaw,  next  September.  The  question 
of  the  calendar  will  form  the  principal  sub- 
ject of  discussion,  a  strong  party  being  in 
favour  of  adopting  the  Gregorian  system. 

Stowmarket  gun-cotton  has  pleased  the 
United  States  authorities,  and  will  probably 
be  the  explosive  employed  in  blowing  up  the 
rocks  at  Hell  Gate.  About  thirty  tons  will 
be  required. 

As  a  remedy  for  sea  sickness,  Dr.  Obel  recom- 
mends 1  to  2  grs.  of  chloral,  taken  in  form  of 
a  syrup. 

Among  other  interesting  results  accruing 
from  the  Sues  Canal  M.  de  Lesseps  notifies 
that  it  has  increased  the  rainfall  in  the  sur- 
rounding country  to  a  remarkable  extent.  Pre- 
vious to  1870,  rain  only  fell  about  once  a  year  ,- 
now  it  falls  at  least  twice  a  month. 

In  cases  of  hyper-pyrexia,  the  rapid  lower- 
ing of  the  patient's  temperature  by  means  of 
local  application  of  cold  is  known  to  be  highly 
beneficial,  and  in  many  cases  is  executed  in  a 
rather  rough  manner — cold  sponging  the  head, 
Ac.  But  this  presents  many  inconvenienoee, 
such  as  unnecessary  fatigue  to  the  patient,  and 
probability  of  wetting  portions  not  requiring 
the  application  of  moisture.  Mr.  Knowsley 
Thornton  has  perfected  an  "ice-water  cap," 
composed  of  a  coil  of  indiarukber  tubing, 
bound  together  so  as  to  fit  the  patient's  head. 
One  extremity  of  the  coft  is  connected  with  a 
pail  or  other  recipient  containing  iced  water ; 
the  other  is  placed  in  any  convenient  outlet 
for  the  water  to  trickle  away.  Its  effect)  in 
cooling  the  brain  makes  it  most  valuable  in 
coses  of  this  description. 

The  following  are,  according  to  M.  B. 
Wagner,  a  few  of  the  uses  to  which  salicylic 
acid  can  be  put  in  the  arts  and  manufactures  : 
— For  the  preservation  of  alimentary  sub- 
stances, Wagner  directs  that  the  aqueous 
solution  should  be  sprinkled  over  the  meat,  Ac., 
which  is  afterwards  to  be  inclosed  in  air-tight 
vessels.  Fresh  butter  kneaded  with  one  or 
two  parts  in  a  thousand  of  salicylic  acid  in 
powder,  or,  even  better,  covered  with  a  dilute 
solution,  is  preserved,  even  in  warm  weather, 
from  two  to  eight  times  as  long  as 
butter  prepared  in  the  ordinary  manner. 
For  the  preservation  of  delicately-flavoured 
wines  and  vinegars.  In  the  manufacture  of 
glue  and  gelatine,  'as  it  facilitates  the  conver- 
sion of  the  tissues  into  gelatine.  In  the  *" 
servation  of  solutions  ot  gum,  Ac,  wif 
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deteriorating  from  their  adhesive  powers.  The 
albumen  of  blood  or  eggs  may  be  preserved  in- 
definitely by  the  addition  of  a  very  small 
proportion  of  salicylic  acid.  (A  hint  to 
manufacturers  of  albnmenised  papers.)  In 
tanning;  for  by  its  use  the  swelling  opera- 
tion is  much  shortened,  the  exhalations 
lose  their  fetid  character,  and  the  hide  ac- 
quires a  desirable  reddish  tinge.  In  the  pro- 
duction of  dye  colours  and  writing  ink,  by 
virtue  of  the  violet  tones  easily  produced  from 
its  use.  As  a  test  for  iron.  According  to  Dolf uss, 
this  acid  is  even  more  delicate  as  a  test  for  iron 
persalts  than  sulphocyanide  of  potassium ;  for 
while  this  latter  fails  to  give  any  reaction  when 
the  dilution  is  pushed  to  1  part  of  iron  in 
64,000  of  water.  Salicylic  acid  gives  a  violet 
reflection,  even  with  a  dilution  of  572,000. 
In  perfumery;  as  by  its  means  may  be  pre- 
pared the  well-known  oil  of  gvalthena,  and  a 
rose-scented  compound  by  the  action  of  air  and 
potassium  carbonate. 

A  number  of  persons  assembled  on  Monday 
at  Clarence-yard,  near  the  Holloway-road 
Station  on  the  Great  Northern  Railway,  to 
witness  experiments  with  Brocklebank'e  patent 
automatic  railway  couplings.  The  invention 
consists  of  an  arrangement  of  self-acting 
hooks,  which,  being  attached  to  railway  wag- 
gons in  lieu  of  the  ordinary  couplings,  only 
require  the  driving  of  an  engine  against  the 
waggons  to  complete  the  train.  Experiments 
were  tried  on  curves,  inclines,  and  over  points. 
The  "  fly -shunting  "  was  performed  with  a 
minimum  of  risk  and  freedom  from  danger  to 
the  men  engaged  in  the  operation.  For  passen- 
ger carriages  a  tightening  apparatus  was  shown, 
as  also  a  centre  buffer  for  foreign  traffic,  each 
arrangement  working  with  complete  precision. 
The  work  of  disconnection  was  effected  (often 
on  the  run),  by  men  from  either  side  of  the 
waggons,  and  this  was  tho  only  manual  labour 
required.  Waggons  fitted  with  this  invention 
can  also  be  easily  attached  to  others  having 
the  present  system  of  couplings.  The  result 
of  the  trials  on  Monday  was  pronounced  a 
success.  The  cost  of  the  fittings  is  about 
,£1 10s.  per  truck. 

The  Belgian  Royal  Academy  of  Sciences 
have  published  a  list  of  subjects  for  prizes  to 
be  awarded  in  1877.  They  are  as  follows : — 
1.  To  give  a  resume"  of  the  works  which  have 
appeared  on  the  theory  of  continuous  frac- 
tions, and  to  improve  the  theory  in  some  im- 
portant point.  2.  To  examine  and  discuss,  on 
the  basis  of  fresh  experiments,  the  perturbing 
causes  which  affect  the  production  of  the 
electromotive  force  and  the  interior  resistance 
of  an  element  of  the  electric  battery ;  to  deter- 
mine, in  numbers,  these  two  quantities  for 
some  of  the  principal  batteries.  3.  To  make 
new  researches  with  a  view  to  establish  the 
composition  and  mutual  relations  of  albu- 
minoid substances.  4.  To  establish,  by  observa- 
tions and  direct  experiments,  the  functions  of 
various  anatomical  elements  of  dicotyledonous 
stems,  specially  as  regards  the  circulation  of 
nutritive  substances,  and  the  use  of  fibres  of 
liber.  6.  To  determine  if  tbo^erminal  vesicle 
behaves  in  eggs  that  are  developed  without 
previous  fecundation  (parthenogenesis)  in  the 
same  way  as  fecundated  eggs.  G.  To  study 
the  cycle  of  evolution  of  a  goonp  of  the  class  of 
algn.  The  prizes  will  consist  of  gold  medals 
of  the  value  of  600  franos  for  the  first  and 
sixth  questions,  800  franca  for  the  fourth  and 
fifth,  and  1,000  francs  for  the  second  and  third. 
Memoirs  to  be  sent  to  the  secretary,  M.  Liagre, 
at  the  Brussels  Museum,  before  1st  January, 
1877. 

We  may  here  also  briefly  mention  the  sub- 
jects on  which  the  Soe\U4  Francaise  de  Temper- 
ance offer  prizes  in  1877  and  1878.  For  1877 : 
1.  Determine,  by  chemical  analysis  of  a 
large  number  of  specimens  taken  at  random 
from  produce  of  Paris  or  the  provinces,  the 
similarities  and  differences  between  the  spirits 
of  wine  and  alcohols  from  any  other  sources, 
delivered  to  the  trade  in  liquor  (2,000fr.).  2. 
Is  it  possible  to  distinguish,  by  chemical  or 

imysical  properties,  natural  wines  and  brandies 
obtained,  that  is,  from  fermentation  of  grape- 
uice,  or  distillation  of  fermented  juice),  from 
wines  or  brandies  manufactured,  or  mixed  with 
alcohols  from  another  source  (l.OOOfr.)  ?  3. 
Comparative  study  of  legislation  on  the  liqoor  I 


traffic,  showing  what  modifications  had  best  be 
introduced  into  the  French  system,  with  a  view 
to  suppress  the  abuse  of  intoxicating  drinks 
(l.OOOfr.).  Then,  for  1878,  it  is  required  (1), 
to  determine  the  differences  in  effects  of  natu- 
ral wines  and  brandies  on  the  one  hand,  and 
manufactured  on  the  other;  (2),  to  find 
whether  the  addition  to  alcohol  of  an  aromatic 
principle  other  than  that  of  absinthe  (such  as 
the  essence  of  anise,  badiane,  fennel,  tansy, 
and  other  similar  plants),  increases  its  toxical 
properties. 

There  has  recently  been  started  in  Italy,  by 
Dre.  Cavanna  and  Papasogli,  a  serial  publica- 
tion, in  which  it  is  proposed  to  give,  every  six 
months,  a  complete  resume"  of  all  works  pub- 
lished on  the  various  branches  of  physical  and 
natural  science,  whether  by  Italian  authors  or 
by  foreign  authors,  on  subjects  having  refe- 
rence to  Italy.  The  editors  are  assisted  by  a 
large  staff  of  savants,  and  the  work  (of  which 
the  first  volume  has  appeared)  affords  a  useful 
means  of  keeping  an  eourant  with  Italian 
science. 

In  the  French  Academy,  M.  Leverrier  lately 
presented  the  twelfth  volume  of  his  Annates  de 
V  Observatoire,  comprising  the  tables  of  Jupiter 
and  those  of  Saturn.  The  former  represent 
very  exactly  the  long  series  of  observations 
made  at  Paris  and  Greenwich  during  120  years ; 
and  the  latter,  observations  from  Bradley's  time 
to  our  day.  Tho  theories  of  Uranus  and  Neptune 
are  also  complete,  and  it  only  remains  to  com- 
pare them  with  observations,  when  this  work 
of  the  author's,  in  which  he  proposed  a  com- 
plete revision  of  the  system  of  the  eight  prin- 
cipal planets,  will  be  terminated. 

A  society  of  singular  nature  has  recently 
been  formed  in  Paris.  The  members  of  it 
declare,  by  a  special  clause  in  their  will,  that 
they  do  not  wish  to  be  interred  after  death, 
but  they  desire  their  bodies  to  be  delivered  to 
the  amphitheatres  to  be  dissected.  Their 
object,  they  state,  is  to  contribute  to  the  pro- 
gress of  this  important  science,  without  which 
a  profound  study  of  the  healing  art  is  im- 
possible. They  would  also  remove  existing  pre- 
judices  against  dissection  of  bodies.  A  society 
of  the  same  kind,  it  appears,  already  exists  in 
Zurioh. 

A  new  and  improved  method  of  metallisation 
of  organic  substances,  so  as  to  fit  them  for 
receiving  galvanic  deposits,  has  been  devised 
by  M.  Cazeneuve.  It  is  both  more  rapid  and 
more  safe  for  the  operator  than  the  ordinary 
way.  The  nitrate  of  silver  which  serves  for 
the  metallisation  is  dissolved  in  wood  spirit,  by 
which  means  a  thorough  impregnation  of  the 
object  is  obtainable.  After  maceration  (more 
or  leas)  the  object  is  dried  through  rapid  agita- 
tion, but  while  still  moist  it  is  submitted  to  a 
saturated  solution  of  ammonia  gas,  and  thus  is 
formed  a  double  nitrate  of  silver  and  ammonia, 
easily  reducible.  Drying  is  then  completed  at 
a  mild  temperature,  and  the  object  is  then  sus- 
pended in  mercurial  vapours  and  completely 
metallised  in  a  few  minutes.  By  this  method 
the  author  says  he  has  obtained  a  regular 
layer  of  copper  on  leaves,  flowers,  insects,  and 
other  organic  objects,  and  he  thinks  it  capable 
of  useful  services  in  the  arts. 

The  project  of  a  canal  across  the  American 
isthmus  has  long  solicited  attention.  Recently 
the  French  Commission  of  Commercial  Geo- 
graphy, taking  initiative  from  the  Geographical 
Society  of  Paris,  has  formed  the  nucleus  of  a 
French  section  of  what  is  designed  to  be  an 
international  Scientific  Committee  of  Congress, 
charged  to  obtain  a  geographical  knowledge  as 
vigorous  and  complete  as  possible  of  the 
isthmus.  Among  the  members  of  this  section 
are  M.  de  Lesseps,  Admiral  de  la  Bonciere  le 
Noury,  and  other  well-known  savants.  The 
constitution  of  the  French  section  has  been 
notified  to  all  the  societies  or  geographical 
institutions  before  whom  the  matter  has  been 
brought  by  the  Commission  of  the  Commercial 
Geography. 

In  the  Archives  des  Sciences  for  15th  May  will 
be  found  a  historical  account  of  the  fauna  of 
Russia  in  Europe,  by  M.  Bogdanow.  M.  de 
Candolle  reviews  Mr.  Francis  Galton's  recent 
researches  on  twins  in  the  human  race.  The 
action  of  bromine  on  ethylenic  chlorhydrine  is 
studied  by  M.  Demole. 


LETTERS  TO  THE  EDITOR. 


[Ws  io  not  hold  owwfeM  rupcmmbl*  tor  tks  ophUsai  «/ 
awr  oorrmyondenU.  TKs  Editor  rsapsct/v&y  rsquosts  last  Ml 
tmmmieoMmt  should  bs  drawn  up  as  briefly  as  fsm Ms.] 

AU  communication*  should  bs  addrtsssd  to  Ihs  Utter  of  fts 
bsua  Ksenuna,  81,  Temistook  street,  Ooimt  smrim, 
W.C. 

All  Ohsqurn  ami  Postojfas  Orion  to  bo  made  ptsjstk  t» 
J.  Pammobs  Bdwabm. 

%•  In  orisr  tofaoUttaU  roformos,  Oorrsopomismts,  wim 
spsassmgef  any  LsHsr  prsoitntsly  inserted,  w£U  okUa,  bs 
mtsntioniag  number  of  tks  hmXm,  as  well as  tks  toss  oa 
which  it  appears. 

"  I  would  bs.ro  everyone  write  what  be  know*,  *ad  st 
ranch  m  he  knows,  bat  no  more  •  ud  that  not  in  tblt 
only,  bat  in  til  other  subjects:  For  each  a  person  msj 
have  some  particular  knowledge  nod  experience  of  tot 
nature  of  inch  a  person  or  such  a  fountain,  that  as  to 
other  thing*,  knows  no  more  than  what  everybody  doss, 
and  yet.  to  keep  a  clatter  with  this  little  pittance  of  ha, 
will  undertake  to  write  the  whole  body  of  physioks  i  arte 
from  whence  great  inoonreniencee  derive  their  origins!" 
—Uontaigns't  Jtseov*- 


THE  "TIMES"  AJffD  BOLAB  HEAT 
SPOTS — CONICAL  FRUSTA  AHT5  0Y- 
LINDEIO  TJNGTJTjAS  —  MB.  DAWES' 
VISUAL  POWERS. 

[11090.] — I  cannot  but  be  amazed  at  the  daring 
of  "  SaulBymea"  (query  26*306,  p.  367),  in  rentox- 
ing  to  "  hint  a  doubt  and  hesitate  dislike"  (1  think 
by  the  way  it  should  be  "  hint  a  fault"),  in  connec- 
tion with  sunspot  science  in  the  Times.  Sorer/ 
"  S.  B."  must  be  descended  from  the  Looriaa  Ajax, 
defying  the  Thunderer  as  he  does  in  this  audacious 
sort.  I  suppose  if  he  had  lived  a  few  hundred  yean 
ago  he  would  bare  questioned  the  soundness  of 
judicial  astrology  in  some  such  way,  profanely  asking 
whether  two  persons  (Esau  and  Jacob  for  example) 
born  under  the  same  planetary  influences  always  had 
precisely  the  same  fortunes,  and  if  not,  why  not? 
The  discovery  referred  to  is  probably  Mayer's  recog- 
nition of  varying  solar  isotherms,  and  .is  an  interest- 
ing discovery  in  itself;  but  we  only  see  its  real 
interest  when  it  is  foeaased  by  the  endowment  folk. 

Referring  to  Bin-Andak's  letter  (11063,  p.  356),  I 
note  that  the  general  problem  of  conic  frusta,  snob 
as  dealt  with  in  "  Plumb-bob's"  question  (507,  p.  25, 
March  17)  is  solved  in  my  last  letter.  One  may 
present  the  result  thus,  with  corollaries  —Let  the 
slant  side  of  a  right  cone,  ABD  (Pig.  1)  -  «,  «*d 
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Vol.  of  A  F  E  =  V»* 
Vol.  of  A  B  D  =  V*3 
Vol.  of  ABE  =  VvW 
Vol.  of  E  B  D  =  Vsl  (**  -  *<) 
If  B  F  be  another  oblique  section,  AP  =  <  then 
Vol.  of  B  F  D  =  VsJ  («»  -  fl> 
.\  Vol.  of  E  B  F  =  V**  (f»  -  M 
If  K  E  be  another  section  such  that  A  K  =  c,  then 
Vol.  of  A  B  F  =  V  v'fV 
Vol.  of  A  K  E  =  V 
.*.  Vol.  of  B  K  E  F  =(V  *W  -  v^c3 ) 
I  presume  the  conical  ungulas  dealt  with  in  Bin- 
Andak's    book  of  mathematics    are  formed|  by 
sections  through  the  vertex  A.    If  A  D  n  m  be  such 
an  nngula,  n  L  m  being  at  right  angles  to  B  D,  then 
Tolume  of  ungula  =  J  A  C  .  Area  Dnm. 

It  will  of  course  be  seen  that  if,  in  writing  out 
the  solution  in  my  former  letter,  I  had  earlier 
observed  the  relation  mentioned  at  the  close,  the 
application  to  "  Plumb-bob'a"  problem  would  havo 
been  much  shortened. 

Examining  the  cylindric  ungula  question  again,  I 
was  led  to  seek  for  a  simple  solution  of  the  general 
problem  of  determining  the  volume  of  Buch  ungulas  ; 
in  other  words,  for  such  a  demonstration  of  the 
formula  quoted  by  Bin-Andak  as  should  not  involve 
the  integral  calculus  (at  least  directly).  The  follow- 
ing solution  occurred  to  me,  the  method  of  which 
cannot,  I  suppose,  be  new,  though  I  do  not  re- 
member to  have  seen  it  indicated  in  any  book  (the 
resemblance  of  the  general  property  involved  to  one 
of  Guldinus's  properties  will  of  course  be  recog- 
nised) : — 

Let  A  E  D  B  be  a  cylindric  ungula  on  segment 
A  B  D  of  circular  base  F  A  D  B.  Let  E  D  =  ft, 
and  Ml)/..  Take  any  small  elementary  surface 
at  P,  having  area  d  A,  and  draw  P  N  perpendicular 
to  A  B.  Now,  if  P  Q  be  a  vertical  prismoid  in  the 
elementary  area  P  as  base,  we  have  vol.  of 
PQ  =  height  P  Q  x  d  A 


P  N  .  d  A 


—  .  moment  of  area  P  about  A  P. 
b 


This  being  true  of  every  element  of  the  volume  of 
ungala,  we  have —  , 

Vol.  of  all  the  elements  of  ungula  =      (sum  of 

0 

moments  of  all  the  elements  of  area  A  B  D). 
That  is—  , 

Vol.  of  ungula  -  "  .  Area  A  D  B  .  M  G, 

b 

where  G  is  the  C.  G.  of  the  segment  A  D  B. 

This  result  is  more  readily  remembered  than  one 
expressed  nlgebraically.  Of  course  it  is  easy  to 
deduce  from  it  in  a  few  minutes  the  proper  alge- 
braical formula.  Thus,  putting  area  of  j>egment 
=  A,  C  D  =  r,  A  B  -  «.  M  G  —  x,  angle 
A  C  D  =  «,  and  C  M  =  m  (the  two  last  for  con- 
venience only,  as  m  and  ■  will  not  appear  in  the 
formula),  we  have — 

A  .  *  =  moment  of  (sector  A  C  B  -  triangle  A  C  B) 
about  A  B 

"*<- 

.".  Vol.  of  ungula 

;W-T  •{{•$-**•-»>} 

=  -j  |  j7—  A  (r  —  ft)  I   the  required  formula. 

Or,  if  we  prefer  it,  we  may  put  this  result  in 
another  form  more  convenient  for  computation. 
Since  e  =  2r  sin.  *,  and  m  =  r  cos.  a,  A  =  r:«  — 
r3  sin.  «  cos.  «.  Whence,  readily,  we  find  that 
volume  of  ungula 
ft 


-„.) 
C* +  ■  ~) + 

3)  —  m  A. 


3 


=  n  I  I 
b 


sin.a«  +  sin.  «  cos.- 


—  «  cos.  «  ^r3. 

I  am  obliged  to  "  T.  H.  B."  (letter  11066,  p.  355) 
for  calling  my  attention  to  what  he  supposed  was  an 
oversight  on  my  part.  I  had  not,  however,  for- 
gotten Mr.  Dawes'  reputation  for  remarkable  keen- 
ness of  vision  in  the  detection  of  small  points  of 
light,  a  circumstance  to  which  I  have  often  had 
occasion  to  refer  incidentally,  and  (unless  I  mistake) 
in  connection  with  the  subject  of  precisely  such  feats 
of  vision  as  have  been  called  in  question  in 
these  columns.  But,  while  Mr.  Dawes'  keenness  of 
vision  for  faint  points  of  light  was  remarkable,  he 
bis  been  surpassed,  and  one  may  fairly  say  far  sur- 
passed, by  others  in  this  respect,  whereas  I  think 
his  work  on  the  planet  Mars  with  6in.  and  8in. 
O.-G.'s  has  never  been  surpassed,  if  ever  approached. 
Ihappen,  by  the  way,  to  know  what  his  opinion  was 
as  to  his  own  visual  powers  in  these  two  lines  of 
work,  and  I  should  have  quoted  that  opinion  ;  but 
recalling  how  once,  when,  in  a  paper  read  before  the 

•  It  will  be  remembered,  of  course,  that  m  the  dis- 
tance of  C  O.  of  triangle  A  0  B  from  A  II  must  be  taken 
with  a  negative  sign. 


Astronomical  Society.  I  quoted  an  opinion  expressed 
somewhat  in  the  same  way,  an  uncouth  being  made 
sarcastic  reference  to  Mrs.  Harris,  compelling  me 
in  self  defence  to  produce  letters  to  prove  that  the 
quoted  opinion  had  been  really  expressed,  I  re- 
frained from  repeating  what  Mr.  Dawes  said  to  me 
lest  some  one  should  find  out  that  an  opinion  ex- 
pressed verbally  or  in  a  letter  on  such  a  subject 
ought  to  have  been  regarded  as  a  private  communi- 
cation, li  this  caution  should  seem  absurd  to  any 
one  I  can  only  say  that  it  can  seem  to  no  one  more 
absurd  than  it  does  to  myself. 

Richd.  A.  Proctor. 


CONIC  UNGULAS. 
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[11091."}— "  Plumb-bob"  (letter  11020,  p 
mistakenly  supposes  that  the  problem  which  Mr. 
Proctor  and  Bin-Andak  had  dealt  with  was  the  one 
which  be  proposed  on  p.  25.  They  are  two  different 
problems — that  for  a  oylindric  ungula  being  No.  501, 
while  that  for  a  conical  ungula  is  No.  507.  From 
"  Plum-bob's"  reference  to  the  silence  of  books  on 
his  question  it  would  seem  that  he  has  not  met  with 
Chambers's  "  Practical  Mathematics,"  a  cheap  and 
comprehensive  book  from  which  I  obtain  the  follow- 
ing general  solution  for  a  conic  ungula : — Let 
D  E  F  B  he  an  untrula  of  the  frustum  A  B  D  C  of 
the  cone  V  A  B.  Draw  V  K  perpendicular  to  G  D 
produced,  V  H,  D  I,  perpendicular  to  A  B.aod  B  N 
to  D  G,  and  join  V  E,  V  F.  The  remainder  of  the 
lines  are  sufficiently  obvious.  Let  V  H  =  L',  A  B 
=  D,  G  B  =  ft,  D  I  =  I,  V  P  =  V,  V  K  =  I", 
C  D  =  d,  L  M  -  d',  G  D  =  ft',  L  1)  =  a,  the 
major  axis  when  the  section  is  an  ellipse ;  A  = 
segment  E  F  B,  A1  —  segment  E  D  F,  b  =  minor 
axis  of  elliptic  section,  and  let  V,  V,  V.  bo  respec- 
tively the  volumes  of  the  ungula,  the  solid  V  E  F  B, 
and  the  solid  V  E  F  D.  Then  A  G  =  D  -  h, 
G  L  =  o  —  ft'.  By  the  similar  triangles,  A  B  V, 
C  D  V,  we  have 

D  :  d  =  L'  :  v,  or  D  -  d  :  D  =  I  :  V 

•  L'=    PI,andl'  =  ^L'  =  -1L  .  • 
"         D-d'  D  D-d 

By  the  similar  triangles  G  B  N,G  D  I,  and  BDN. 
V  D  K.  G  B  :  B  N  =  G  D  !  D  I,  and  B  N  :  VK 
=  BD:DV  =  DI:VP. 

Therefore,  G  B  !  G  D  =  V  K  :  V  P,  or  7.  '.  ft 

Hence,  I" -U  .  '  >«* 

ft'        ft'  (D-d) 
But  V  =  i  A  L',  v'  =  J-  A'  I",  and  V  =  V  -  r'. 

Therefore  V  =  J  (A  L'  -  A,l")  =  4,      *  . 

d  —  d 

(A  D  -  A,  d  * )    .    .    .    .  (1). 

Which  gives  the  volnmo  of  an  nngula  of  any  cone  or 
pyramid.  1.  When  the  section  is  a  segment  of  an 
ellipse.  Supposing  G  to  be  in  the  middle  of  L  D, 
E  F  will  be  the  minor  axis,  and  C  D  =  2  A  G, 
L  M  =  2  G  B,  and  EF1  =  4AG.GB=CD.LM, 
or  b  =  v/d  d'.  From  the  similar  triangles  LAG, 
LC  D— 

a  :  a  —  ft'  =  d  '.  D  —  ft ;  hence,  a  '.  h'  =  d  '.  h  — 
(D  -  d) ; 

Therefore  a  =  , — dT^— -  ,  and  ft'  =  ± 
ft-(D-d)  d 


Also  h' 

d'  =  »*  = 
ft 


(a  —  D  +  d). 
a  =  ft  '.  d' ;  wherefore, 

-,  whence  b  =  d 


h  —  (D  —  d) 
ft 

J  ft  —  (D  —  d)' 
Let  A' i  be  a  segment  of  height  ft'  of  a  circle  whose 
diameter  is  a,  then  a  :  b  =  A',  :  A, ;  hence  A ■  = 
0       _  Vh  j  ft  -  (D  -  d)  j- 

a  f  Al; 

Let  A"i  =  ■  similar  segment  to  A'i,  but  of  a 

circle  A  E  B,  so  that  its  height  =  — •  =  S 

a  d 

(h  -  D  +  d),  then  A"i  !  A'!  =  D-  \  a2,  and  A',  = 
Therefore 

If  Aa  and  A3  denote  segments  similar  to  A  and 
A"i  of  a  circle  whose  diameter  =  1,  then  A  =  AjD2, 
and  A"i  =  A3D- ;  hence  (2)  becomes 

V  =  1  ^  1  - 
3  D-d 

\  A2D»  -  A3d»   h          .  h.   \ 

i  ft-D  +  d-/A-D  +  dr 

2.  When  the  section  is  a  complete  ellipse  L  is 
at  A,  the  segment  E  F  B  becomes  the  circle  A  F  B ; 
A  m  -7854  D*.  Ai  =   7854  ab,  ft  =  D,  h'  =  a, 

fci  m  dd'  =  dD. 

Hence  by  (1),  V  =  2618  « -D !    (D-  —  d  */D  d).  (3). 

3.  When  the  eection  is  a  parabola  .  Ai  a*  | 
E  F  .  G  D.  But  A  G  =  C  D  =  d,  ft  =  D  —  d,  and 
E  F1  =  i  A  G  .  G  B  =  4  d  h  =  4  d  (D  -  d).  There- 
fore A,  =  $  ft'  x  2  ^(D  —  d)  d;  and  substituting 
this  value  of  k\  in  (1)  and  reducing 


V  =  |  {DA^-  f4  *W  ~  d)  d  }l  .    .  (4). 

4.  Whon  the  section  is  an  hyperbola  G  D  pro- 
duced meets  the  continuation  of  the  cone  ia  some 

point  Q.    The  major  axis  D  Q  =  a  =  ^  -_  g  _  ^ 

and  the  minor  axis  b  =  d  ^        —  %  '  tecau8e 

now  ft  —  (D  —  d)  becomes  (D  —  d)  —  ft. 

Finding  the  area  of  the  hyperbolic  segment  EDF, 
and  substituting  it  for  Ai  in  (1),  we  obtain  the 
expression  which  gives  the  volume  of  an  hyperbolic 
ungula.  Charles  W.  Hodgson. 


THE  LIMITS  OP  THE  ATMOSPHEBB, 
AND  THE  FUEL  OF  THE  SUN. 

[11092.1—1  am  glad  to  find,  by  his  letter  No. 
10991,  that  "F.  R.  A.  S."  is  becoming  conscious 
of  his  grave  delinquency  in  omitting  to  read  my 
book,  and  that  he  intends  to  make  amends  by  pre- 
sently doing  so.  When  he  has  thereby  emerged 
from  his  present  da  kness-.  I  shall  have  much 
pleasure  in  discussing  the  difficulties  he  suggests. 
Joking  aside,  I  shall  esteem  his  criticism  very  highly, 
whether  it  be  favourable  or  not,  as  I  know  that  he 
is  not  a  blind  worshipper  of  mere  authority,  nor  one 
who  hastily  accepts  plausible  speculations  ;  and, 
besides  these,  he  is  sure  to  be  candid  and  outspoken, 
without  fear  or  favour,  and  will  give  the  reasons  for 
his  conclusions.  Therefore  I  hope  that  it  will  not 
be  long  ere  the  readers  of  the  Enolish  Mechanic 
in  general,  and  myself  in  particular,  will  have  the 
benefit  of  his  reading  of  "The  Fuel  of  the  Sun," 
and  comments  thereon. 

Mr.  Charles  W.  Hodgson  (letter  10993)  being,  aa 
he  penitently  admits,  one  of  "  the  benighted  few," 
I  have  a  similar  objection  to  answer  his  present 
objections,  seeing  that,  as  far  as  I  am  able  to  under- 
stand what  he  means,  he  is  already  answered  in  the 
book.  Thus  he  thinks  that  water  should  extend 
throughout  space.  So  do  I ;  and  a  large  portion  of 
the  book  is  devoted  to  tracing  the  necessary  conse- 
quences of  this.  I  think  ho  will  find  his  difficulty 
respecting  the  maintenance  of  the  sun's  heat  removed 
by  carefully  reading  what  I  have  written  on  that 
subject.  He  will  then  sec  that  we  are  quite  agreed 
on  the  fact  that  decomposition  snd  recombination 
are  reciprocal,  in  reference  to  the  absorption  and 
evolution  of  heat  which  accompany  them.  He  will 
find  this  especially  treated  in  Chapters  4,  5,  and  6. 

I  have  been  very  much  amused  with  Mr.  Dugald 
Clerk's  epistle  (No.  11050).  His  inability  to  under- 
stand my  very  broad  and  most  obvious  banter  of 
"F.R.A.  S.,"  and  his  reading  of  it  as  "serious 
counsel,"  is  monstrously  rich;  so  also  are  his 
patronising  efforts  to  teach  me  some  of  the  rudi- 
ments of  experimental  physics — a  subject  of  which  I 
have  been  a  public  teacher  for  more  than  a  quarter 
of  a  century.  About  twenty  years  ago  a  student  of 
the  Birmingham  and  Midland  Institute  who  had 
attended  my  lectures  on  chemistry — a  two  years' 
course— came  up  for  examination,  and  wrote  a 
paper  that  was  called  to  my  recollection  imme- 
diately I  read  Mr.  Clerk's  letter.  Mr.  Clerk's  text- 
book was  George  Wilson's  "  Chemistry ;"  the 
etudent  had  learned  every  page  of  this  by  rote,  and 
his  paper  consisted  of  bits  of  the  text-book,  all  cor- 
rectly quoted,  but  most  oddly  misapplied  and  mis- 
understood. Ho  confidently  expected  top  place  in 
mv  report,  and  was  most  indignant  at  finding  him- 
self near  the  bottom ;  complained  to  the  council, 
challenged  public  competition,  asserting  that  he 
knew  all  the  textbook  quite  perfectly,  and  therefore 
was  perfectly  proficient  and  unsurpassable.  It  was 
in  vain  that  I  tried  to  make  him  understand  that 
swallowing  a  chemical  textbook  was  not  learning 
chemistry,  and  that  I  examined  upon  chemistry,  ana 
not  upon  any  book  whatever.  He  tried  another 
examination,  by  another  examiner,  and  was  there 
worse  placed  than  in  mine. 

Mr.  Clerk  is  similarly  correct  in  his  book- 
learning,  but  he  seems  equally  unable  to  apply  it  to 
the  solution  of  a  question  which  does  not  admit  of 
solution  by  mere  cramming  of  the  memory.  He 
has  learned  his  lesson  well  enough  to  repeat  that 
"heat  is  produced  by  expenditure  of  work,"  that 
when  "  motion  of  any  kind  is  arrested  it  is  con- 
verted into  heat,"  &c,  Ac,  and  he  also  appears 
to  have  learned  that  mere  statical  pressure  does 
not  produce  heat ;  but  he  is  obviously  unable  to 
put  these  principles  together,  and  intelligently  to 
perceive  that  the  compression  of  an  elastio  and 
compressible  or  condensible  substance,  such  as  gas, 
necessarily  demands  work—  i.e  ,  pressure  operating 
through  measurable  space ;  that  the  amount  of 
compression  to  which  a  perfectly  elastic  body — a 
gas— has  been  subjected  accurately  expresses  the 
work  performed  in  compressing  it,  and  that,  if  we 
know  the  quantity  and  the  specific  heat  of  the  body, 
we  can  state  the  amount  of  sensible  heat  or  tem- 
perature evolved. 

Mr.  Clerk  shows  that  he  has  read  my  book  with 
as  little  understanding  as  his  class-books  when  he 
says  that  I  fail  to  see  that  my  "  reasoning  applies 
to  the  earth  and  all  the  plunets  as  well  as  the  snn." 
Chapters  17, 18,  19,  and  20  of  "  The  Fuel  of  the 
Sun,"  are  nil  occupied  in  applying  this  particular 
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reasoning  to  Jupiter,  Saturn,  Uranus,  Neptune,  and 
fhe  Nebulae.  On  making  this  application  of  this 
reasoning  I  was  rather  startled  at  being  forced  to 
the  conclusion  that  all  the  larger  planets  must  be 
at  least  red-hot,  and  permanently  so.  It  was  during 
the  early  part  of  1868  tbat  I  arrived  at  this  result, 
and  almost  feared  to  publish  it,  but  was  somewhat 
relieved  by  Mr.  Browning's  observations  on  Jupiter, 
which  were  published  while  my  book  was  going 
through  the  press  in  1869.  The  idea  is  gradually 
becoming  accepted.  I  do  not  claim  to  have  dis- 
covered the  fact,  nor  to  be  the  first  tbat  may  have 
supposed  it  possible,  but  hope  in  dne  time  to  be 
credited  with  having  shown  why  it  is  so — why 
Jupiter,  Saturn,  Uranus,  and  probably  Neptune 
Bust  be  semi-suns,  or  bodies  forming  a  link  between 
such  orbs  as  our  earth  and  our  sun. 

Every  schoolboy  knows  that,  when  we  ascend  a 
mountain  slope,  the  air  becomes  cooler  and  cooler, 
and  also  that  when  the  wind  is  blowing  across  a 
valley  or  over  a  plain,  at  right  angles  to  a  moun- 
tain chain  and  towards  it,  the  hot  air  of  the  valley  or 
plain  ascends  the  mountain  with  great  rapidity. 
All  who  have  studied  this  subject  likewise  know 
that  any  given  quantity  of  air  expands  as  it  thus 
ascends,  and  cools  aa  it  expands  ;  also  that  if  this 
name  body  of  air,  after  crossing  the  mountain, 
descends  the  opposite  slope,  it  contracts  as  it 
descends,  and  becomes  warmer  aa  its  volume  dimi- 
nishes. 

Thus  the  heat-evolving  action  which  I  have 
described  as  occurring  in  the  solar  atmospheric 
vortices,  the  sun-spots,  are  actually  in  operation  on 
a  mild  scale  here  upon  the  earth,  as  matters  of 
demonstrable  fact,  irrespective  of  all  theory  or 
hypothesis. 

I  am  perfectly  well  aware  that  the  experi- 
mental facts  upon  which  I  base  my  contention  in 
favour  of  the  unlimited  expansibility  of  atmospheric 
matter,  and  the  consequent  extension  of  the  atmo- 
sphere throughout  space,  are  not  in  harmony  with 
certain  modern  speculations  concerning  the  atomic 
or  molecular  constitution  of  gases,  and  the  frisky 
proceedings  attributed  to  these  stones  or  molecules, 
rhose  who  prefer  hypothesis  to  facts  may  say  "  so 
much  the  worse  for  the  facts,"  but  I  say  "  so  much 
the  worse  for  the  lively  hypothetical  atoms." 

The  brilliant  imaginations  of  our  modern  mole- 
cular mathematicians  are  quite  equal  to  the  task  of 
reconstructing  and  refitting  these  or  any  other  con- 
ceivable hypothesis  to  any  facts  that  may  happen 
to  turn  up  and  stand  in  their  way,  and  I  leave  them 
to  deal  with  these  hypothetical  difficulties  which  are 
quite  beyond  my  reach.  All  that  I  have  attempted, 
or  ever  intend  to  attempt,  is  to  start  with  certain 
demonstrable  facts  and  inductions,  and  deduce  their 
necessary  consequences  when  operating  on  a  large 
scale,  and  beyond  experimental  reach ;  and  if  too 
visible  phenomena  presented  by  the  distant  intan- 
gible objects  accord  with  these  deductions,  I  claim 
sueh  phenomena,  in  strict  accordance  with  sound 
Baconian  logic,  as  crucial  verifications  of  the  sound- 
ness of  the  whole  chain  of  reasoning.  This  involves 
bo  hypothesis  whatever,  beyond  the  fundamental 
assumption  of  the  harmonious  order  of  nature — i.e., 
of  the  consistency  and  universality  of  physical  law. 

W.  Mattieu  Williams. 

[•This  letter  came  to  hand  before  we  went  to 
press  with  our  last  number.— Ed.] 


THE  CATJ8E  OF  SOLAR  HEAT. 

[11093.] — I  notice  the  communication  of  our 
friend  "Aletheus."  When  I  said,  "Assuming 
gravitation  to  be  a  never-ending  source  of  power," 
Ac. ,  I  did  not  intend  it  to  be  understood  that  I  my- 
self made  that  assumption.  So  far  as  I  have  seen , 
the  problem  which  solar  heat  theorists  have  set 
themselves  is  the  explanation  of  an  assumed  never- 
ending  supply  of  heat,  and  this  is  very  logically 
done  by  assuming,  in  the  shape  of  gravity,  a  "  never- 
ending  source  of  power."  What  I  meant  to  convey 
in  the  sentence  which  "  Aletheus  "  quotes  was  simply 
this,  that,  if  we  have  "  a  never-ending  source  of 
power,"  we  ought,  without  difficulty,  to  hypothecate 
a  modus  operandi,  giving  therefrom  an  unceasing 
source  of  heat.  Personally  I  do  not  regard  gravity 
as  *'  a  never-ending  source  of  power,"  though  I  do 
regard  it  as  the  cause  of  solar  heat.  Gravity  seems 
to  be  generally  looked  on  as  an  inherent  property  of 
matter — in  fact,  as  something  without  which  material 
existence  could  not  be.  To  me  this  does  not  seem 
to  be  the  case,  and  gravity  I  apprehend  to  be  merely 
the  effect  on  matter  of  other  matter  moving— an 
effect  produced  in  some  such  way  as  that  set  forth 
in  the  theory  of  Le  Sage.  But  this  theory  leaves 
an  assumed  return  of  the  gravity-producing  particles 
to  be  accounted  for,  or,  in  default,  leaves  an  infinite 
duration  of  the  phenomena  of  gravity  to  rest  on 
the  assumption  of  an  infinite  number  of  the  gravity- 
producing  particles.  Unable  to  account  for  a  return 
of  the  particles  of  Le  Sage,  and  unable  to  compre- 
hend an  infinity  in  their  number,  I  can  offer  no 
logical  objection  to  the  ultimate  demise  of  gravity 
and  all  the  phenomena  which  thereon  depend.  At 
the  same  time  that  ultimate  death  of  the  whole 
universe  to  which  Balfour  8tewart  alludes  as  a 


necessary  consequence  of  Thomson's  law  of  "  dis- 
sipation," seems  to  me  to  be  demonstrably  untrue, 
and  that  during  the  continuance  of  gravity  a 
renascence  from  the  death  of  Stewart  may  be  shown 
as  a  natural  result. 

In  a  former  letter  (10992)  your  printer,  by  leaving 
nut  a  "  not,"  has  made  me  speak  approvingly  of 
Mr.  Williams's  theory  immediately  after  offering 
arguments  against  its  truth. 

Blackpool,  June  9.  D.  Winstaxdey. 

THE  MELBOURNE  REFLECTOR. 

[11094.] — Aw  article  on  this  instrument  in  the 
"English  Cyclopaedia"  (Sup.)  concludes  with  an 
extract  from  a  letter  from  Melbourne  in  these 
words :— "  This  telescope  has  cost  ns  colonists 
.£14,000,  and  whatever  it  was  in  Ireland,  and  how- 
ever well  it  defined  there,  it  is  beyond  all  doubt  very 
far  from  perfect  in  this  country." 

It  is  pleasant  to  be  able  to  remove  the  impression 
(under  which  I,  in  common  with  many  others, 
laboured)  that  an  instrument  which  had  satisfied 
such  competent  judges  as  Lord  Rosse,  Mr.  Las  sells, 
Dr.  Robinson,  and  Mr.  W.  De  la  Rue,  had  turned 
out  a  failure.   Those  gentlemen,  in  their  report  to 


the  focus.  It  has  this  advantage,  that  the  aberra- 
tion of  one  speculum  can  be  made  to  correct  that 
of  the  other  >  whereas,  in  the  Gregorian,  both  beu; 
concave,  they  tend  to  increase  it ;  but  it  require*  an 
eyepiece  8in.  or  9in.  in  diameter  (field-glass),  which 
prevents  a  lower  power  than  250  from  being  used, 
the  highest  furnished  with  the  telescope  being  1,000. 
The  speculum  weighs  27  cwt.  The  lower  end  of  tbe 
tube  for  7ft.  is  made  of  iron  plate,  the  remaining  21 
of  lattice  work,  to  avoid  the  currents  of  unequally- 
heated  air  within  the  tube,  which  greatly  impair 
the  definition.  The  focussing  is  effected  by  moving 
the  mirror,  Y,  by  means  of  wire  cords  (not  shown 
in  Fig.)  which  pass  down  the  side  of  the  tube  sod 
round  a  wheel  surrounding  the  eyepiece.  G  is  s 
wheel  for  giving  a  quick  motion  to  the  polar  axis 
i  C.  D  is  the  clock  sector—  i.e.,  a  portion  of  a  whee 
5ft.  in  radius,  which  is  strung  round  the  polar  axis 
near  H,  and  can  be  clamped  to  it ;  the  periphery  of 
this  sector  is  cut  into  teeth  very  accurately,  into  it 
gears  an  endless  screw  driven  by  tbe  shafting,  e  *, 
from  the  clock,  Z ;  the  differential  wheels  for 
changing  the  rate  are  seen  at  s.  The  counterpoise, 
U,  weighs  2i  tons,  and  is  attached  to  the  extremit? 
of  the  declination  axis.  The  bearings  are  all  Y- 
shaped,  but,  to  prevent  wear,  only  l-50th  or  1-lOOih 


the  Royal  Society,  declared  that  in  definition  and 
steadiness  it  equalled  their  expectations,  while  the 
fact  that  the  best  photograph  of  the  moon  ever 
taken  was  obtained  by  it,  speaks  highly  for  the 
accuracy  of  the  clockwork,  Ac.  The  failure  was 
owing  to  a  blunder  on  the  part  of  those  in  charge  at 
Melbourne ;  the  surfaces  of  the  specula  had  been 
covered,  for  protection,  with  shellac  varnish,  which 
they  attempted  to  remove  by  partially  dissolving 
it  in  alcohol,  and  then  using  water ;  this,  however, 
precipitates  the  dissolved  gum  in  an  almost  insoluble 
form,  and  no  further  washing  with  either  will  re- 
move it.  They  seemed  to  be  unaware  of  the  mistake, 
and  wrote  home  complaining  tbat  the  surface  was 
porous.  This  seemed  inexplicable,  as  specimens  of 
the  metal  here  had  retained  their  brilliancy  and 
perfection  of  surface,  until  it  was  casually  men- 
tioned that  the  surface  was  "  sticky."  They  were 
directed  to  repolish  it  (a  polishing  apparatus  had 
been  sent  out  with  it),  and  since  then  it  has  per- 
formed admirably. 

A  description  of  the  instrument  may  be  accept- 
able. It  is  of  the  construction  known  as  the  "  Cas- 
segrainian,"  which  differs  from  the  Gregorian  in 
having  (instead  of  a  concave  mirror  at  T,  see  Fig., 
placed  beyond  the  focus)  a  convex  one  placed  inside 


of  the  total  weight  is  allowed  to  rest  on  them,  the 
remaining  49-oOths  or  99-100ths  being  supported  on 
friction  rollers.  The  chain,  L  (consisting  of  a  »en« 
of  Bwivels),  and  the  trussed  lever,  L.  relieve  tie 
lower  bearing  of  the  polar  axis  to  the  extent  ot 
5  tons.  The  chain,  K,  and  tbe  lever,  O,  are  con- 
nected with  the  rollers  supporting  the  declination 
axis  within  the  cube,  H,  but  it  would  require  the 
aid  of  several  diagrams  to  render  a  description  ot 
them  clear.  The  declination  and  hour  circle*  are 
seen  at  R'  K.  I  is  a  sector of  a  roller  supported! ij 
a  spring,  for  relieving  the  side  pressure  on  the  Dew- 
ing of  the  polar  axis. 

I  fear  that  in  the  above  description  "  in  labouring 
to  be  brief  I  have  become  obscure. "  A  J|***r* 
account,  however,  will  be  found  in  the  ' 
Bophical  Transactions  for  1869,"  and  in  the 
terly  Journal  of  Science  "  (Vol.  5) ;  bnt  if.  soy  o» 
who  has  not  access  to  those  works  wuh»  tor 
further  information,  I  will  endaavour  to  ■"PP'y'v 

The  Vienna  refractor  wUl  be  mounted  in  the  san* 
way ;  so,  when  the  time  comes  for  a  complete  acconnv 
of  that  instrument,  I  may  possibly  be  in  a  P*~°~ 
to  give  a  detailed  account  of  the  whole  meobaiunn. 
if  the  Editor  should  think  it  of  sufficient 

May  I  ask  "F.  R.  A.  8."  if  the  "MooW 
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Notice*  of  the  Royal  Astronomical  Society  "  contain 
any  notice  of  tbe  Melbourne  telescope  ?  The  aet  I 
here  access  to  is  imperfect  since  1870,  bat  up  to 
that  date  there  ia  no  mention  of  it  (presuming  the 
indexing  to  be  correct). 

To  J.  Bell  (26227).— The  dock  seen  at  Z  is  of  the 
simplest  description^  consisting  of  a  barrel  (with 
maintaining  power)  and  a  train  of  wheels  which 
drive  a  perpendicular  spindle  on  which  is  a  conical 

Cudolnm,  described  in  mj  last  letter.  Any  one 
ring  a  taste  for  clockwork  could  make  one,  but, 
unices  finished  with  an  accuracy  altogether  unattain- 
able by  ordinary  amateurs,  it  would,  I  fancy,  be 
utterly  useless.    The  teeth  must  be  epioycloidal. 

J.  A.  De  L'Amoure. 
P.8.— I  should  havo  mentioned  that  the  estimate 
for  the  Melbourne  telescope  was  only  .£1,600.— 
J.  A.  D.  L. 


LUNAR  VOLCANOES. 
[11095.]— Th>  following  ourions  statement  occurs 
on  page  140  of  Keith  on  the  "  Use  of  the  Globes," 
which,  as  I  hare  never  seen  or  heard  of  it  before 
(doubtless  many  of  your  readers  also),  I  beg  leave  to 
transcribe  here  for  the  benefit  of  those  of  your  con- 
tributors interested  in  and  conversant  with  seleno- 
graphical  astronomy  : — "  Dr.  Herschel  informs  us 
that,  on  the  19th  of  April,  1787,  he  discovered  three 
volcanoes  in  the  dark  part  of  the  moon  ;  two  of  them 
appeared  neturly  (?)  extinct,  the  third  exhibited  an 
actual  eruption  of  fire  or  luminous  matter.  On 
the  subsequent  night  it  appeared  to  burn  with 
greater  violence,  and  might  be  computed  to  be  about 
three  miles  in  diameter.  The  eruption  resembled  a 
piece  of  burning  charcoal  covered  by  a  thin  coat  of 
white  ashes  ;  all  the  adjacent  parts  of  the  volcanic 
mountain  were  faintly  illuminated  by  the  eruption, 
and  were  gradually  more  obsonre  at  a  greater  dis- 
tance from  the  crater."  [Italics  are  my  own.] 
Truly  a  wonderful  statement— if  a  fact.  That 
volcanoes  (extinct)  exist  in  the  moo«  there  appears 
little  doubt  of,  but  that  lonar  volcanoes  are  extant 
still,  actually  in  a  state  of  activity,  surpasses  belief. 

Aconite. 


THE  CHE8CENT  FORM  OP  VENUS,  AND 
THE  RING  OF  SATURN,  SEEN  IN  A 
TELESCOPE  WITHOUT  AN  EYE- 
PIECE. 

[11096."]— On  the  last  occasion  of  Yenns's  nearest 
approach  to  the  earth,  and  on  the  evening  of  her 
disappearance  from  my  place  of  observation  for  the 
season,  being  desirous  of  getting  one  glimpse  of  her, 
and  having  only  a  two- inch  telescope  without  an 
eyetube,  I  took  a  small  microscope  from  its  stand, 
and  holding  it  up  to  the  eye-end  of  the  telescope, 
got  a  very  good  view  of  the  crescent  form  of  the 
planet. 

In  getting  the  object  into  position,  before  inter- 
posing the  microscope,  I  suddenly  observed  that  the 
enlarged  disc  of  the  planet  when  out  of  focus  to  the 
eye  was  dotted  over  with  several  small  crescents 
resembling  in  form  and  position  the  planet  itself. 
Not  being  prepared  to  investigate  the  matter,  as  tbe 
planet  immediately  disappeared,  I  abstained  from 
mentioning  the  subject  at  the  time. 

When  Saturn  came  into  opposition  I  examined 
him  in  the  same  manner,  and  with  similar  results, 
tbe  enlarged  disc  being  covered  with  the  same 
number  of  images  of  the  planet,  occupying  tbe  same 
relative  positions,  all  egg-shaped,  and  one  dear 
enough  to  show  the  dark  marks  between  tbe  planet 
snd  the  ring.  Still,  the  extreme  paleness  of  the 
due,  compared  with  Venus,  deterred  me  from  apeak- 
uk  positively  until  I  had  tried  other  tests. 

In  tbe  meantime  Venus  has  again  approached  us, 
snd  as  far  as  my  limited  outlook  and  opportunity 
have  allowed,  I  have  carefully  examined  her,  observ- 
ing the  crescents  on  the  disc  getting  larger,  thinner, 
snd  more  clearly  defined, until  at  length  a  beautifully 
dear  night  and  prolonged  observation  with  better 
appliances  have  enabled  me  to  obtain  a  perfect  view 
of  at  least  5  well-defined  images  of  the  crescent 
form  of  Venus  (magnified  about  30  diameters)  on  the 
enlarged  disc  of  the  planet  as  it  appears  when  seen 
out  of  focus  to  the  naked  eye  in  a  two-inch  tele- 
scope without  an  eyepiece. 

The  cause  is  simple  enough— email  blemishes  in 
the  lenses  of  the  eye,  lenses  within  lenses,  liko 
bubbles  in  glass,  probably  enlarged  cells,  acting  at 
magnifiers  of  unequal  powers,. lying  in  different 
planes  probably,  and  each  requiring  separate  focus- 
ing. 

While  observing,  globules  of  the  moisture  of  the 
♦ye,  more  oily  than  the  rest,  would  occasionally 
throw  more  images  on  to  the  due,  to  be  swept 
'way  by  the  first  movement  of  the  eyelid.  They 
not  the  same  as  the  muscsa  volitantes  so  annoy  - 
■Mo  observers. 

^though  both  my  eyes  are  similarly  affected,  in 
yjft  eye  it  is  so  faint  that  it  would  never  have 
<*enHteeted,  whilst  in  the  right  eye  it  is  so  marked 
"  to»bow  itself  instantly,  and  I  now  recollect 
"WBgMg,,  jt  j„  0ther  ways  for  years  without 
*H£?Jpg  to  find  out  tbe  cause. 
wai  °r  readers  who  possess  telescopes  te»t  their 


eyes  on  Venus  in  the  foregoing  manner  ?  Remove 
the  eyetube,  focus  with  the  naked  eye,  and  gradu- 
ally approach  the  telescope  until  any  blemishes 
appear  on  the  enlarged  disc.  Then  follow  them 
up  and  examine  carefully. 

Appearance  of  Venus  as  seen  In  a  2-inch 
Telescope  without  an  eyepiece,  on  Satur- 
day, 10th  June,  1876,  at  9  p  m. 
The  large  disc  is  the  image  of  the  planet  within 
the  focus  of  the  eye  (i.e.,  too  close  to  it).  The 
crescents  are  various  representations  of  the  same 
image,  focus sed  on  the  retina  by  particles  of  some 


kind  in  the  eye  itself.  As  the  eye  is  withdrawn  tbe 
crescents  disappear,  the  enlarged  disc  decreases 
in  size,  and  when  at  the  proper  distance  from  the 
eye  resembles  the  star  as  seen  without  the  telescope. 

I.V.V. 


EPBJXON  L7BJB. 
!  11097.]— If  this  response  to  tbe  last  sentence  of 
tbe  5th  paragraph  of  letter  11028  from  our  friend 
and  teacher,  Mr.  R.  A.  Proctor,  F.R.A.8.,  will  be 
of  any  interest  to  him,  or  to  the  astronomical 
readers  of  this  journal,  it  will  give  me  much  plea- 
sure. I  don't  see  that  I  can  do  it  in  any  butter  way 
than  by  sending  a  rough,  still  tolerably  correct, 
sketch  of  that  very  interesting  object,  «  Lyra,  and 
a  copy  of  my  notes,  taken  while  correcting  a  pair  of 
14in.  mirrors,  of  8ft.  focal  length  (glass),  for  my 
equatorial.  I  will  just  mention  thnt,  previous  to  my 
observations  of  the  above  object,  my  knowledge  of 
what  might  be  seen  in  it  did  not  go  beyond  the 
statement  respecting  the  discovery  of  another  star 
by  Earl  Bosse,  given  in  the  "  Bedford  Catalogue," 
without  reference  to  position  or  magnitude.  I  have 
seen  the  faint  stars,  a,  b,  e,  with  9in.  aperture  of 
my  mirrors  (silver  not  in  the  best  state),  but  I  must 
confess  that,  when  our  very  esteemed  and  exact 
adviser,  "  P.  B.  A.  8.,"  a  short  time  ago,  was  dis- 
cussing this  object,  and  said  that  Dawes  had  seen 
"  my  "  star  with  an  O  G.  of  about  4iin.  aperture, 
that  statement  took  all  the  conceit  out  of  me ;  it 
really  was  too  bad. 


Notes. 

i  Ltk-e.— July  5, 1875, 10  p.m.,G.M.T.— I  think 
I  see  three  new  stars  (a,  6,  c  of  the  sketch).  Of 
one  (a)  I  havo  no  doubt.  Repeat  observation  of  this 
object. 

August  1,  1875.— The  observation  of  5th  July 
confirmed  ;  a,  b,  e  seen.  (A  sketch  was  made  this 
evening,  for  I  was  not  aware  that  I  had  added  one 
to  my  previous  note.  I  found,  however,  that  I  had 
made  one,  and  the  agreement  of  the  two  was  quite 
obvious.) 

•  Lyilb.— Augusts,  1875.— Previous  observations 
again  confirmed,  and  star  marked  d  suspected. 

i  Lias.— August  26,  1875.— A  tolerably  correct 
drawing  made,  of  which  the  sketch  I  send  is  a  copy. 

i  LTU.— September  9,  1875.— o,  b,  e  distinctly 
seen.  The  star  nearly  on  the  line,  joining  •  and  5  of 
the  "  Debilissima  "  couple  is  much  the  brightest.  •  is 
preceded  by  a  faint  "double"  of  about  the  11th 
mag.,  5"  distance  (position  not  taken),  and  is 
followed  by  a  group  of  four  faint  stars. 

If  I  might  venture  an  opinion  respecting  the  mag- 
nitudes of  a,  b,  c,  I  do  not  feel'  at  liberty  to  say 
more  at  present  than  that  o  is  3  or  4  magnitudes 
smaller  than  either  of  the  "Debilissima'  couple, 
and  I  may  add  that  they  were  seen  best  with  sowers 
over  300. 

Reference  to  8kjctch.— E,  preceding  star  of 
the  group ;  F,  G,  the  Debilissima  couple ;  a,  b,  c, 
faint  stars  observed  ;  d,  faint  star  suspected. 

Nottingham.  Thos.  W.  Bush. 


JUPITER. 

[11098  }— Without  calling  in  question  the  veracity 
of  Mr.  Dennett  (letter  109(12,  p.  279),  I  must  say  it 
appears  to  mo  quite  incredible  that  he  should  be  able 
to  discern  the  belts  of  Jupiter  or  the  debilissima  of 
>  Lyra  with  so  small  aperture  as  he  says  he  saw  them 
with.  I  have  a  very  superior  2"  O.G.,  with  the  full 
aperture  of  which  I  can  only  see  the  more  prominent 
belts  very  faintly,  but  have  no  doubt  I  could  see 
them  quite  distinctly  were  the  planet  more  favour- 
ably placed.  The  debilissima,  too  (being  13  mag.), 
are,  on  the  good  authority  of  Mr.  Webb,  good  tests 
for  a  3tV  O.G.  of  average  quality,  and  with  his 
instrument,  whose  O  G.  was  of  this  aperture,  he  says 
in  favourable  circumstances  he  has  glimpsed  only 
one  of  them,  with  suspicions  of  the  other. 

How  to  reconcile  this  statement  of  such  an  eminent 
authority  with  that  of  Mr.  Dennett  is  more  than  I 
can  understand,  unless  indeed,  it  be  on  tbe  hypo- 
thesis that  "  F.  B.  A.  S."  has  suggested  regarding 
the  visibility  of  spots  on  Venus  with  small  instru- 
ments—viz., that  it  is  essential  the  observer  should 
possess  a  "  weak  instrument  with  a  strong  imagina- 
tion." 

As  "  P.  B.  A.  8."  and  Mr.  Proctor  have  already 
given  us  the  smallest  aperture  with  which,  in  their 
opinion,  the  belte  of  Jupiter  can  be  seen — vis., 
1  J",  perhaps  they  will  be  good  enough  to  say  whether 
they  think  it  within  the  range  of  possibility  that  the 
debilissima  may  be  seen  with  a  2\",  even  of 
Browning's  best  quality.  This  I  ask  for  tbe  sake  of 
many  of  your  correspondents  and  readers,  who  may 
possess  small  instruments  of  really  good  quality,  but 
who  may  be  disposed  to  underrate  them  after  hearing 
of  the  wonderful  feats  Mr.  Dennett  has  accomplished 
with  his  "  little  2i"  Browning."  Cephas, 


OVERHEADS. 
[11099.}—  In  answer  to  "  D.  H.  G."  I  may  say 
that  I  have  seen  several  overheads  constructed 
expressly  for  the  "auy  other  purpose,"  with  only 
one  shaft,  and  I  know  that  any  ordinary  pitch  can 
be  got  with  them,  leaving  out  any  thins;  so  out  of 
the  way  as  one  turn  in  6in.,  which  is  scarcely  ever 
required  in  engineers'  work,  and  sliding  whioh  on 
an  ordinary  lathe  is  much  better  done  by  hand.  The 
pulleys  may  be  easily  sized  by  having  a  short  shaft 
the  same  size  as  the  overhead  to  chuck  them  on. 
As  to  the  size  of  the  wooden  shaft,  lin.  is  quite 
sufficient,  as  the  power  required  to  driv-  the  rest  is 
very  small ;  so,  as  I  said  before,  a  single  shaft  is  all 
that  is  really  necessary  for  screw-cuttiug  or  any 
other  purpose.  The  overhead  I  have  fitted  to  my 
lathe  has  no  shafts  at  all,  and  with  it  I  can  get  any 
ordinary  pitch  by  putting  the  change  pulleys  on  the 
slide-rest.  Robinson  Crusoe. 


THE  KEELY  MOTOR. 
[11100.}— Thk  Keely  motor,  strange  to  say,  is  not 
dead,  and  seems  to  be  scarcely  scotched.  I  learn 
from  the  New  York  Sun  that  a  "  motor,"  equal  to 
100  horse-power,  is  actually  in  course  of  construc- 
tion. The  reporter  of  the  Sun  is  responsible  for  the 
following  "  explanation "  of  the  extraordinary 
motor : — "  Those  interested  claim  to  have  been  mis- 
understood in  saying  that  a  pint  of  water  only  would 
be  needed  for  the  propulsion  of  a  train  of  cars 
between  this  city  ana  Philadelphia  and  back.  They 
meant  that  if  five  gallons  were  used  for  an  engine  of 
100  horse,  a  pint  only  might  be  lost  by  vapourisation 
through  the  pores  of  the  metal.  None  at  all  might 
be  lost.  The  water,  after  being  vapourised,  and 
passing  through  the  various  tubes  and  chambers, 
does  its  allotted  work  upon  the  engine,  is  recon- 
densed  into  its  former  state,  and,  again  becoming 
vapourised,  starts  again  upon  its  mission  of  mighty 
pressure."  The  scientific  gentlemen  who  gave  the 
reporter  this  explanation  must  have  "seen  him 
coming."  It  is  evident  that  he  never  understood  the 
difference  between  lifting  himself  in  a  washing  tub 
by  pulling  at  the  handles,  and  lifting  the  washing 
tub  with  10  stone  in  it.  Bo  long  as  that  problem 
puzzles  people,  I  suppose  some  will  be  found  to 
believe  in  perpetual  motion.  Saul  Rymea. 


WAVE  MOTION. 
[11101.}— I  have  carefully  read  letter  11034,  and 
also  the  note  on  p.  222,  and  am  inclined  to  believe 
that  the  expression  "  length  of  vibration  "  should 
be  period  of  vibration,  which  change  would  make 
the  passage  plain  enough.  A  rise  of  temperature 
flattens  reeds,  snd  will  probably  affect  a  tuning  fork 
in  the  same  way  ;  of  course  also  increasing  the  wave- 
length of  the  note.  Beacon  Lough. 

CURB  FOR  COLD  IN  THE  HEAD. 
[11102.1—1  have  tried  Dr.  Ferrier's  powder,  re- 
ferred to  in  letter  1 1012,  for  catarrh,  with  but  indif- 
ferent success.  Tincture  of  capsicum,  poured  into 
the  palms  of  the  hands,  and  inhaled  by  the  nose  as 
it  evaporates,  gives  me  much  quicker  relief.  Of 
course  care  is  to  be  taken  that  the  hands  do  not 
touch  the  face.  Cold  water  sniffed  up  the  nostrils 
will  often  stop  an  obstinate  catarrh.     A  D.  H. 
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UNSTAYED  FLAT  SURFACES  OP 
BOLLEHS. 

[11103.]— Ocr  readers  wU1  remember  that  a  dis- 
cussion was  carried  on  in  the  English  Mechanic 
at  the  latter  end  of  1875,  on  the  strength  of  "  Un- 
stayed Flat  Surfaces  of  Boilers."  I  promised  in  that 
discussion  to  make  an  experimental  boiler,  on  con- 
dition that  Mr.  Wilson  would  assist  me  with  advice 
and  be  present  when  the  experiments  were  under- 
taken. That  gentleman  conducted  the  experiment 
upon  the  first  end  only,  having  removed  to  London 
immediately  after.  I  have  conducted  the  remainder 
myself,  but  in  doing  so  I  have  been  very  cartful ; 
therefore,  the  results  may  be  relied  upon  by  your 
readers.  I  have  forwarded  a  proof  which  contains 
the  whole  of  the  results,  and  should  you  publish 
them  in  the  Enuli6h  Mechanic  I  shall  be  glad 
to  give  any  further  information  which  may  be 
required. 

I  suppose  Mr.  Wilson  intends  sending  the  results 
of  the  trials  elsewhere,  but  as  the  discussion,  which 
originated  in  the  experiments,  arose  in  our  paper  I 
think  it  only  fair  that  the  information  should  appear 
there  first.  I  therefore  forward  you  this,  with  per- 
mission to  make  what  use  of  its  contents  yon  may 
think  proper.  Samuel  Nioholla. 

Bell-lane,  Bramley,  near  Leeds. 

It  will  be  remembered  that  we  promised  to  make 
a  boiler  for  experimental  purposes,  on  condition  that 
Mr.  Bobert  Wilson  would  supply  us  with  advice  and 
be  present  when  the  experiment  took  place.  That 
gentleman  at  once  communicated  with  us,  saying 
he  would  gladly  accept  the  offer  in  the  event  of  his 
recovery  from  a  serious  illness,  which  at  that  time 
kept  him  confined  to  his  bed.  But  we  are  glad  to 
aay  that  after  a  change  of  air  and  a  few  weeks' 
absence  from  home,  that  he  did  recover.  He  imme- 
diately called  upon  ns  to  discuss  the  question,  the 
result  being  that  we  decided  to  make  a  small  experi- 
mental boiler  as  follows — viz.,  the  shell  about  2ft. 
long,  2ft.  6in.  in  diameter,  and  the  plates  7-16in. 
thick ;  the  ends  butted  together,  and  covered  with  a 
doable  riveted  bntt  strip.  The  end  we  intended 
bursting  at  the  first  experiment  was  fin.  thick, 
being  left  quite  flat  and  unstayed,  and  secured  to  the 
shell  by  a  flange  abont  2Jin.  deep  all  around  its  cir- 
cumference. This  flanged  plate  was  subjected  to  as 
much  rough  usage  as  is  likely  to  occur  in  the  hands 
of  a  careless  workman  in  any  workshop;  the 
flange  too,  being  bent  to  a  shorter  radius  than 
is  usually  found,  would  cause  it  to  fail  sooner  at  the 
root  of  the  flange  than  it  probably  would  if  the  bend 
had  been  made  with  a  long  radius  ;  the  radius  inside 
this  plate  was  about  lin.  To  guard  against  leakage 
taking  place  to  an  unnecessary  extent,  we  decided  to 
avoid  having  a  man-hole  cut  in  the  shell,  and  as  it 
required  a  man  to  enter  the  boiler  to  hold  up  the 
rivets  in  the  flanged  end,  as  well  as  not  having  to 
enter  in  closing  up  the  last  end,  we  put  on  the  shell 
at  this  end  an  ontside  angle-iron  hoop,  and  to  guard 
again *t  this  end  failing  before  the  flanged  end, 
9-16in.  thick  plate  was  used.  Now,  although  this 
end  was  50  per  cent,  stronger  than  the  other,  it 
failed  first  with  a  pressure  of  2801b.  per  square  inch, 
the  plate  breaking  through  the  rivet  holes  iu  the  end 
plate,  the  pitch  of  the  rivets  being  2iin.,  and  the 
diameter  {in.  The  diameter  of  this  end  plate  was 
3ft.  0}in.,  and  the  diameter  from  fracture  to 
fracture,  measuring  across  the  plate,  was  exactly 
2ft.  lOfin. 

The  first  experiment  took  place  in  the  presence  of 
John  Oetavius  Butler,  Esq.,  M.I.C.E. ;  bis  son, 
James  Butler,  Esq.,  engineer,  and  Bobert  Wilson, 
Esq.,  Assoc.  I  C  E. 

Although  the  hydraulic  pressure  gauge  uBed  in  the 
first  trial  only  ranged  up  to  2001b.,  yet  it  was 
thought  that  the  end  would  fail  long  before  it 
attained  to  that  limit.  The  deflection  was  carefully 
noted  at  various  pressures  during  the  trial,  with 
the  following  results : — 

Experiment  undertaken  at  Kirkstall  forge,  near 
Leeds,  March  23rd,  1876,  to  ascertain  the  bursting 
pressure  of  a  flat  unstayed  boiler  end  9-16in.  thick, 
riveted  to  an  outside  angle-iron  hoop  3in.  x  3in.  x 
tin.,  the  end  plate  being  3ft.  OJin.  diameter. 

At  a  pressure  of  301b.  per  square  inch  the  end  had 
deflected  Jin. ;  351b.  3-lGin.  :  401b.  i in.  ;  451b.  iin.  ; 
1201b.  iin.  ;  1501b.  1  3-16tn. ;  2001b.  lfin.  The 
pressure  was  now  wholly  taken  off  the  boiler,  and 
the  permanent  set  was  J  in.  At  2501b.  the  deflection 
was  lfin. ;  and  the  set  1  l-16in.  At  2701b.  the 
deflection  was  1  9-lCin. ;  and  the  set  lfin. ;  and  at 
a  pressure  of  2801b.  the  deflection  was  lfin.  The 
end  here  reptured  through  the  rivet  holes  in  the  end 
plate  as  above  mentioned,  and  the  end  was  bulged 
out  1  7-16in.  after  the  boiler  was  emptied. 

The  large  end  was  next  cut  off  and  replaced  with 
another  fiat  plate  fin.  thick,  and  it  ruptured  with  a 
pressure  of  2001b.  per  square  inch,  the  rent  taking 
place  exactly  similar  to  that  of  the  first  experiment, 
viz. ,  through  the  rivet  holes  in  the  plate. 

The  following  particulars  are  given  : — 

Experiment  undertaken  at  Kirkstall  forge,  near 
Leeds,  March  31st,  1876,  to  ascertain  the  bursting 
pressure  of.an  unstayed  flat-ended  boiler  I'm.  thick, 
secured  to  an  ontside  angle-iron  bcop  3in.  x  Sin.  x 
4  in. ;  the  distance  from  centre  to  centre  of  the  rivet 


holes,  measured  across  the  plate,  being  2ft.  lOfin. 
diameter,  pitch  of  rivets  2fin.,  diameter  of  rivets  Jin. 
At  a  pressure  of  51b.  per  square  inch  the  end  had 
deflected  M6in. ;  151b.  iin. ;  351b.  iin. ;  501b.  fin. ; 
701b.  iin. ;  901b.  lin. ;  1001b.  fin.  bare ;  1201b.  Jin. ; 
1401b.  lin. ;  1601b.  ljin.  ;  1801b.  lfin. ;  2001b. 
1  7-16in.  The  end  here  failed,  in  doing  which  the 
pressure  was  nil,  the  permanent  set  bring  1  iin. 
The  tensile  strength  of  this  plate  was  20  83  tons  per 
square  inch.  On  examining  the  outside  angle-iron 
hoop,  after  the  broken  plate  had  been  cut  off,  it  did 
not  appear  to  have  suffered  in  the  least,  nor  did  a 
single  rivet  fail  during  this  or  the  first  experiment. 

Our  third  experiment  was  an  endeavour  to  burst 
the  flanged  end  which  had  resisted  on  the  first  trial 
a  pressure  of  2801b.,  and  on  the  second  trial  2001b. 
And  as  it  would  be  necessary  to  have  the  new  end 
stronger  than  the  flanged  end,  in  order  that  the 
latter  should  fail  in  the  next  trial,  another  plate  was 

frepared  fin.  thick.  This  plate  was  dished  at  the 
urnace  to  a  radius  of  3ft.  ;  it  was  next  flanged  all 
round  the  circumference,  the  flange  being  about  3in. 
deep.  The  flat  plate  which  failed  on  the  second  trial 
was  then  taken  off,  as  well  as  the  outside  angle-iron 
hoop,  which  had  encircled  the  cylinder  during  the 
former  trials.  The  dished  and  flanged  plate  was 
next  fixed  in  its  place  in  the  cylinder,  the  end  being 
inverted,  that  is,  the  convexed  side  was  placed  in- 
side the  cylinder,  so  that  the  rivets  could  be  put  in 
the  end  without  having  to  go  inside  the  boiler  to 
hold  them  up.  After  attaining  a  pressure  of  2801b. 
a  hitch  took  place  in  the  pressure  gauge,  and  as  we 
consider  that  any  further  particulars  of  this  experi- 
ment would  not  he  reliable,  we  do  not  deem  it 
advisable  to  give  them  here. 

Both  ends  of  the  boiler  were  next  cut  out,  in  order 
to  test  another  arrangement,  which  is  that  of  an  in- 
side angle  iron  hoop  and  a  flat  end  plate,  the  hoop 
being  made  from  a  bar  of  angle  iron  Sin.  x  3in.  x 

Jin.,  the  flat  end  plate  attached  to  this  hoop  being 
in.  thick ;  both  this  end  and  that  in  the  third  trial 
being  equal  in  tensile  strength,  as  they  were  both 
cut  from  one  plate.  The  other  end  of  the  boiler  was 
now  fixed  as  in  the  third  experiment,  and  the  test 
commenced  with  the  following  results : — 

Experiment  (4)  made  at  Kirkstall  forge,  near 
Leeds,  April  29th,  1876,  to  ascertain  the  bursting 
pressure  of  an  unstayed  flat-ended  boiler  fin.  thick, 
the  shell  being  2ft.  6in.  diameter,  and  the  flat  end 
being  secured  to  an  inside  angle-iron  hoop  3in.  x 
3in.  x  iin. ;  the  rivets  used  being  Jin.  diameter, 
spaced  2in.  apart,  the  diameter  from  centre  to  centre 
of  the  rivet  holes,  measured  across  the  plate,  being 
2ft.  2fin. 

No  sooner  did  the  pointer  of  the  pressure  gauge 
begin  to  move  than  the  end  began  to  bulge  out.  At 
a  pressure  of  101b.  the  end  had  deflected  l-32in. ; 
at  20ft.  M6in. ;  401b.  Jin.  ;  60ft.  3-16in. ;  801b. 
iin.  ;  1001b.  5-lCin. ;  1201b.  fin. ;  1401b.  iin. ; 
1551b.  9-16in. ;  1701b.  fin. ;  1851b.  ll-16in. ;  and 
at  a  pressure  of  2001b.  per  square  inch  the  deflec- 
tion was  exactly  fin.  The  pressure  was  now  reduced 
to  zero,  and  the  end  sprang  back  3-16in.,  leaving  it 
with  a  permanent  set  of  9-16in.  The  pressure  of 
2001b.  was  again  applied  on  36  separate  occasions, 
during  an  interval  of  5  days,  the  deflection  and  per- 
manent set  being  noted  on  each  occasion,  but  with- 
out any  appreciable  difference  from  that  given  above. 
Pressure  was  attain  applied,  and  at  2501b.  the  deflec- 
tion measured  fin. ;  3001b.  Mom. ;  3501b.  1  3-16in. 
At  3701b.  per  square  inch  the  end  gave  way  by  tear- 
ing through  the  rivet  holes,  exactly  similar  to  the 
ruptured  ends  in  the  first  and  second  experiments, 
the  deflection  at  the  moment  of  rupture  being  lfin., 
and  a  permanent  set  of  14 in.  ;  the  tenacity  of  the 
ruptured  plate  being  19  66  tons  per  square  inch, 
elongation  7  3  per  cent. 

Our  fifth  experiment  was  similar  to  the  third, 
which  became  necessary  in  consequence  of  the  hitch  in 
the  pressure  gauge  as  previously  mentioned.  During 
the  first  four  trials  no  means  had  been  taken  to 
ascertain  at  what  pressure  the  permanent  set  took 
place,  and  as  that  was  considered  a  point  of  impor- 
tance, care  was  taken  in  this  experiment  to  notice 
that  point.  The  other  end  of  the  boiler  was  again 
made  up  with  the  same  plate  as  in  the  third  and 
fourth  trials — namely  the  inverted  end,  which  had 
the  convexed  side  of  the  plate  exposed  to  the  pres- 
sure. The  deflection  of  this  plate  was  only  about 
1  -16in.  in  the  three  trials  where  it  was  used,  and  when 
the  pressure  was  reduced  it  always  sprung  back  to 
its  original  form. 

The  following  particulars  of  the  fifth  experiment 
are  given  : 

Experiment  made  at  Kirkstall  forge,  near  Leeds, 
May  4th,  1876,  to  ascertain  the  bursting  pressure  of 
an  unstayed  fiat  boiler  end  2ft.  6in.  diameter,  the 
end  plate  being  flanged,  and  Jin.  thick,  the  radius 
of  the  bend  being  about  lin.  inside  the  piste,  and 
the  tenacity  of  the  plate  212  tons  per  square  inch, 
with  an  elongation  of  7  9  per  cent.  At  a  pressure 
of  101b.  the  end  had  bulged  out  1-lGin.  The  pres- 
sure was  now  taken  off,  and  the  end  sprang  back  to 
its  original  position.  At  a  pressure  of  251b.  the 
deflection  was  Jin.,  with  pressure  reduced  to  zero, 
no  deflection.  At  a  pressure  of  401b.  the  deflection 
was  3-26in.,  at  zero  no  deflection.  At  a  pressure  of 
501b.  the  deflection  was  Jin.,  at  zero  no  deflection. 


At  a  pressure  of  651b.  the  deflection  was  fin.  and 
when  the  pressure  was  reduced  to  zero  the  deflection 
was  found  to  be  3-32in-,  so  that  the  permanent  set 
took  place  somewhere  between  50  and  651b.  per 
square  inch.  At  801b.  the  deflection  wa«  716in. ; 
1001b.  9-16in. ;  with  a  permanent  set  of  5-16in.  At 
a  pressure  of  1201b.  the  deflection  was  ll-16in. ;  at 
1501b.  13-16in. ;  at  175lb.  1  3-16in. ;  at 2001b.  lfin.; 
at  2501b.  lfin. ;  nt 2801b.  lfin.  :  and  at  a  pressure  of 
3001b.  per  square  inch  the  deflection  was  lfin.  A 
report  was  then  heard,  which  bad  also  occurred  in 
all  the  other  trials  when  rupture  took  place.  Leak- 
age also  took  place  at  the  latter  pressure,  but  as  two 
pumps  were  applied,  a  pre*«ure  of  3801b.  was 
attained,  with  a  deflection  of  1  Jin.,  and  a  permanent 
set  of  lfin.  There  can  be  no  doubt  whatever  as  to  the 
rupture  taking  place  when  the  pressure  bad  attained 
3001b.  When  the  end  was  taken  out  and  examined 
it  was  found  ruptured  in  three  places  inside  the 
plate ;  one  part  was  found  broken  for  a  length  of 
4fin.,  another  3in.,and  the  other  lfin.,  the  plats 
being  torn  open  at  the  middle  of  the  bend  of  the 
plate.  The  corner  of  the  flange,  all  around  the 
circumference  of  the  plate,  appeared  to  sofftr  fear- 
fully after  attaining  a  pressure  of  1751b.,  the  seals 
hissing  and  flying  off  in  every  direction.  The  flange 
was  bent  to  an  angle  of  90  degrees  with  the  flat  sur- 
face of  the  plate,  but  when  taken  out  of  the  boiler 
it  was  an  obtuse  angle  of  105  degrees.  Now  haviog 
fulfilled  the  promise  made  >n  the  latter  end  of  the 
year  1875,  and  forwarded  every  particular  bearing 
upon  the  experiments  to  Mr.  Wilson,  no  doubt 
that  gentleman  will  deduce  a  set  of  reliable  rules 
therefrom,  which  will  be  thankfully  accepted  by 
every  member  in  the  trade.  It  must  not  be  under- 
stood here  that,  because  the  writer  has  undertaken 
these  experiments,  that  he  is  an  advocate  for  expos- 
ing an  unstayed  flat  surface  of  a  boiler  to  a  high 
working  pressure ;  on  the  contrary,  ho  is  more  con- 
vinced, now  that  he  has  witnessed  these  experiments, 
that  a  flat  unstayed  surface  is  very  weak  indeed, 
and  that  they  still  require  a  larger  amount  of  cars 
and  judgment  on  the  part  of  our  boiler  engineers 
than  on  any  other  portion  of  the  boiler.  It  will  be 
observed  that  no  sooner  did  we  apply  the  preMnre 
in  the  whole  of  the  experiments,  than  the  ends 
began  to  bulge  outwardly.  The  end  which  contained 
the  least  area  of  any  in  the  series,  and  proved  to  be 
the  strongest  in  the  experiments,  had  deflected 
l-32in.  at  101b.  only,  a  proof  that  the  construction 
was  weak.    We  have  always  been  in  favour  of  a 

Sod  stout  angle- iron  hoop  in  preference  to  the 
nge  plate,  and  these  experiments  have  boms  out 
our  views,  as  the  flanged  end  ruptured  at  a  pressure 
of  3001b.,  whilst  the  plate  which  was  secured  to 
an  inside  angle-iron  hoop  sustained  a  pressure  of 
3701b.  before  it  ruptured-  The  hoop  itself,  on  exa- 
mination, appeared  to  be  quite  sound.  The  flanged 
plate  failed  at  the  root  of  the  flange,  and  measured 
28f in.  across  the  plate,  or  from  rupture  to  rupture. 
The  straight  plate  failed  through  the  rivet  holes, 
and  measured  26fin.,  or  an  area  of  637  9  squars 
inches  and  54118  square  inches  respectively.  Ths 
end  plates  in  the  first  two  experiments,  although 
secured  to  a  cylinder  of  the  same  diameter  as  ths 
fourth  and  fifth,  contained  an  area  of  no  less  than 
934  82  square  inches,  in  consequence  of  being  riveted 
to  an  outside  angle-iron  hoop,  the  first  plate  being 
9-16in.  thick,  and  the  second  fin.  thick,  the  rapture 
taking  place  at  2801b.  and  2001b.  respectively. 
Whatever  reasoning  may  be  brought  out  when  the 
discussion  on  this  subject  takes  place,  one  thug  is 
quite  certain,  that  the  "  square  of  the  thicknea 
theory  must  fall  to  the  ground.  We  have  deduced 
two  simple  arithmetical  rules  from  the  ecperiments, 
but  as  our  printer  is  waiting  for  this  portion  of 
our  manuscript,  and  not  knowing  what  viswt 
Mr.  Wilson  may  take  on  the  subject,  we  give  them 
the  diffidence,  promising  that  whatever  light  may 
be  thrown  upon  this  important  subject,  either  by 
correspondence  or  public  print,  that  we  will  gi«  » 
should  another  edition  of  this  book  be  called  for, 
and  the  writer  spared  in  health  to  carry  it  out. 
They  are  as  follows  i — 

P  -  ^  x  C  (1).    i  -  ?Jj-£  (2). 

Where  t  —  thickness  of  end  plate  in  inches. 

T  =  tenacity  of  end  plate  in  lb.  per  square 
inch. 

A  =  area  of  flat  end  in  square  inches. 
C  =  a  constant,  taken  at  10. 
P  =  bursting  pressure  in  lb.  per  square 
inch. 

The  area  of  a  flanged  plate  must  be  fonnd  by 
measuring  the  diameter  of  the  plate  from  the  root  of 
the  flange,  and  not  the  whole  diameter  of  the  piste. 
Our  flanged  experimental  end  was  30in.  diameter, 
whilst  the  diameter  from  fracture  to  fracture  *** 
28fin.  The  latter  will  therefore  be  the 
from  which  to  find  the  area  to  be  used  in  the  f*00' 
lations. 

In  finding  the  area  of  a  straight  plate,  tM»» 
secured  to  either  an  outside  or  an  insid  M#e' 
iron  hoop,  the  diameter  may  be  measured  rom  "J™ 
centre  of  the  rivet  holes  on  opposite  sid*  01  J"* 
plate.  Thus  our  fourth  experimental  eulVf 
secured  to  an  inside  angle-iron  hoop  >*■ 0Ut,KW 
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diameter,  whilst  tbe  end  plate  was  only  261  in. 
diameter  from  the  centre  of  the  holes  measuring 
avcroas  the  plate.  The  latter  is  the  diameter  to  use 
Lxi  the  calculations. 

In  the  first  and  also  the  second  experimental  end, 
the  outside  diameter  of  the  angle-iron  hoop  was 
36} in.,  whilst  the  diameter  where  the  fractures 
occurred  was  34}in- ;  the  latter  diameter  will  be 
that  from  which  to  find  the  area  to  be  used  in  the 
calculations. 

As  some  of  our  workmen  are  desirous  that  wo 
give  an  example  in  each  experiment,  and  as  it  may 
be  useful  to  others,  we  willingly  comply  with  their 
request. 

Example  1. — Au  unstayed  flat  boiler  end  is  :;  I  Jin. 
diameter  from  centre  to  centre  of  the  rivet  holes, 
the  plate  being  i",iin.  thick,  and  its  tenacity  448001b. 
(20  tons)  per  square  inch,  what  is  its  bursting  pres- 
sure .-  The  area  of  a  circle  3Hin.  diameter  is  03 1  82 
square  inches,  and  the  deoimal  number  for  win.  is 
•5625;  tben,  5625  x  14800  -s-  03182  x  10  = 
989£71b.  This  end  failed  at  a  pressure  of  2801b. 
per  square  inch. 

IJxample  2. — An  unstayed  flat  boiler  end  is  31Jiu. 
diameter  from  centre  to  centre  of  the  rivet  holes,  the 
plate  being  Jin.  thick,  and  its  tenacity  448001b.  per 
square  inch,  what  is  its  bursting  pressure  P  The 
area  is  03482  square  inches,  and  the  decimal 
number  for  j|in.  is  '375;  then  375  x  44800  -f- 
934-82  x  10  =  170"71b.  per  square  inch.  This  end 
failed  at  a  pressure  of  200lb.  per  square  inch. 

As  our  third  experimental  end  proved  unsatisfac- 
tory, we  will  not  give  an  example  as  an  illustration 
here,  but  pass  on  to  the  fourth  experiment. 

Example  4.— An  unstayed  flat  boiler  end  is  26Jin. 
diameter  from  centre  to  centre  of  the  rivet  holes,  the 
plate  being  jin.  thick,  and  its  tenacity  448001b,  per 
square  inch,  what  is  its  bursting  pressure  ?  The  area 
of  a  circle  26Jin.  diameter  is  51118  square  inches 
(see  p.  5);  then,  375  x  44800  +  541  18  x  10  = 
310"  lib.  per  square  inch.  This  end  sustained  a  pres- 
sure of  3701b.  before  it  ruptured. 

Example  5. — A  flanged  unstayed  flat  boiler  end  is 
2* Jim.  diameter  from  the  root  of  the  flange,  the 
plate  is  Jin.  thick,  and  its  tenacity  448001b.  per 
square  inch,  what  iB  its  bursting  pressure?  The 
area  of  a  circle  28Jin.  diameter  is  637  9  square 
inches  ;  then,  "375  x  44800  +  037  9  x  10  =  203  31b. 
per  square  inch.  This  end  sustained  a  pressure  of 
3001b.  before  it  failed. 

To  find  the  thickness  of  a  flat  and  unstayed  cir- 
cular wrought-iron  boiler  plate  to  resist  a  pressure 
of  269  571b.  per  square  inch,  the  area  containing 
934  82  square  inches,  the  tenacity  of  the  plate  being 
448001b.  per  square  inch  ?  Here  269  57  x  93182  -r- 
10  +■  44800  =  -5624in. 

Example  2. — The  bursting  pressure  of  a  plane  un- 
stayed circular  wrought  iron  boiler  end,  containing 
934-82  square  inches,  is  170  71b.  per  square  inch, 
what  is  the  necessary  thickness  of  the  plate,  sup- 
posing it*  tenacity  to  be  448001b.  per  square  inch? 
Here,  170  7  x  034  82  -f-  10  +  44800  =  "374in. 

Example  4. — The  bursting  pressure  of  a  plane  un- 
stayed circular  wrought-iron  boiler  end,  containing 
541*18  square  inches,  is  310"  lib.  per  square  inch, 
what  thiekness  must  we  make  the  end  plate  to  resist 
that  pressure,  supposing  the  plate's  tenacity  to  be 
448001b.  per  square  inch.'  Here,  310  4  x  54118  -f- 
10  *  44800  =  \374in. 

Example  5. — The  bursting  pressure  of  a  plane  un- 
strengtheued  flanged  circular  boiler  end  of  wrought 
iron,  containing  an  area  of  637  0  square  inches,  is 
263  31b.  per  square  inch,  what  must  we  make  the 
end  plate  to  resist  that  pressure,  supposing  the 
tenacity  of  the  plate  is  448001b.  per  square  inch  ? 
Here,  263  3  x  637  0  +  10  -f-  44800  =  374in. 

Example  6. — The  bursting  pressure  of  a  single 
riveted  boiler  shell,  3ft.  diameter  and  din.  thick,  is 
5221b.  per  square  inch,  what  thickness  must  we 
make  the  flat  end  plate  of  this  boiler,  in  order 
that  it  may  be  equal  in  strength  to  the  shell  F 

Firstly. — Find  the  necessary  thickness  of  the  end 
plate  to  connect  to  an  outside  hoop  3iu.  x  3in. 

Secondly.— Find  the  thickness  of  the  flat  end 
plate  to  connect  to  an  inside  angle  hoop  3in.  *  3in. 

Thirdly.— Find  the  required  thickness  of  a  flat 
(flanged)  end  plate  to  connect  to  the  shell. 

A.  — The  diameter  of  the  shell  is,  say,  3ft.'outsido, 
tbe  centre  of  the  rivet  holes  is  1  Jin.  from  the  root  of 
tbe  angle-iron  bar,  and  1$  x  2  =  3}in.  +  36in.  = 
39}in.  diameter.  The  area  of  a  circle  30Jin. 
diameter  contains  1240 '98  square  inches.  Then 
522  x  1240-98  +  10  +  -14800  =  144in.,  tho  thick- 
ness required. 

B.  — subtracting  33'in.  from  35^in.  (tho  inside 
'    diameter  of  the  shell),  we  get  31  Jin.    The  area  of  a 

circle  Sl^in.  diameter  contains  779  3  square  inches 
Tben,  522  x  779  3  +  10  +  44800  =  OOSin. 

0.— -Calling  the  diameter  of  our  flanged  plate 
35jin.  outside,  and  the  diamceer  from  the  centre  of 
the  bend  say  33iin.,  we  get  522  x  894  61  +  10  +- 
44800  =■  T042in.  as  the  necessary  thickness  of  the 
flanged  end  plate. 

We  had  intended  proceeding  further  with  these 
experiments,  but  as  the  circumferential  row  of  rivet 
nolo*  at  tbe  end  of  the  shell  became  badly  broken,  in 
consequence  of  cutting  out  and  renewing  the  ends, 
this  could  not  be  done  without  renewing  tbe  shell, 


and  as  that  would  have  incurred  an  additional  ex- 
pense, it  was  not  proceeded  with. 

As  these  experiments  were  undertaken  solely  for 
the  attainment  of  practical  knowledge  in  this  part 
of  our  business,  our  readers  may  rest  assured  that 
they  have  been  conducted  with  that  care  and  obser- 
vation which  was  considered  essential  in  the  carrying 
out  of  so  important  an  object. 

In  the  absence  of  more  complete  experimental 
knowledge,  we  think  that  the  present  partial  ones 
may  justify  us  in  calculating  the  bursting  pressure 
of  an  unstayed  flat  surface  (such  as  a  dome  top,  or 
the  upper  end  of  a  vertical  boiler,  and  all  other  parts 
of  a  construction  which  is  exposed  to  steam  pressure 
only),  by  the  rule  already  given.  But  to  guard 
against  tho  bending  action  which  takes  place  at  the 
corner  of  a  flanged  end,  and  through  the  line  of  rivet 
holes  when  either  an  outside  or  an  inside  angle- iron 
hoop  is  used,  a  larger  factor  of  safety  should  be 
allowed  than  in  the  shell,  and  should,  ou  no  account, 
be  taken  at  a  lower  number  than  8. 


PATENT  LAW.' 

[11101.1— Apropos  of  letter  110321  would  remark 
that  the  Patent  Laws  are  intended  for  the  stimula- 
tion and  encouragement  of  invention,  and  not  for 
the  stimulation  and  encouragement  of  those  who 
fiud  it  convenient  to  use  inventions,  but  otherwise 
to  pay  for  them.  Whatever  qualifications  "  Pbilo  " 
may  possess,  legislation  is  clearly  not  his  forte  ;  for 
his  laws,  like  those  of  other  bungling  lawmakers, 
cannot  be  fairly  or  efficiently  enforced.  There  is  no 
tax  per  se  more  equitable  aud  fair  than  the  tax  upon 
our  incomes  ;  but  so  long  as  a  knowledge  of  those 
incomes  depends  on  the  statement  of  the  persons 
getting  them,  and  so  long  as  tho  persons  getting 
them  carry  no  more  conscience  thau  they  fiud  will 
pay,  the  tax  will  be  unwise  and  loathsome,  inasmuch 
as  it  practically  mulcts  a  man  in  penalties  for 
being  honest. 

"  Philo  "  thinks  an  inventor  should  be  "  compelled 
to  sell  the  articles  produced  for,  say,  50  or  100  per 
cent,  advance  upon  their  cost,  or  to  allow  others  to 
make  and  sell  them  upon  payment  to  the  patentee 
of  a  certain  proportion  of  the  selling  price."  No 
man  with  the  least  idea  of  tbe  principles  on  which 
useful  legislation  rests  would  propose  so  nonsensical 
a  farce.  Let  au  inventor  be  compelled  to  sell  at 
twice  the  making  cost.  Clearly  he  would  make  the 
most  by  having  his  articles  manufactured  at  the 
largest  cost,  and  manufacturers  would  offer  pre- 
miums to  get  a  contract  on  which  they  were  allowed 
to  charge  a  magnified  amount ;  and,  between  the 
profits  and  the  premiums,  the  inventor  would  reap 
the  same  as  he  reaps  now.  To  make  his  first  law 
work  "Philo"  would  want  auother.  He  would 
have  to  compel  inventors  to  accept  the  lowest 
tender  for  the  making  of  their  goods.  Passing  over 
the  fact  that  in  ordinary  transactions  the  lowest 
tender  is  not  always  found  to  suit  the  best,  still  the 
inventor  is  in  no  way  bound,  for  having  got  a  single 
tender  which  "  suits  his  book  "  ho  would  rest  there 
satisfied,  and  seek  no  more.  A  third  law,  then, 
would  be  required.  The  inventor  must  advertise 
for  tenders,  and  accept  the  lowest  given.  By  in- 
serting hi3  announcements  in  an  obscure  corner  of  a 
journal  not  perused  by  the  makers  whom  he  is  sup- 
posed to  seek,  the  advertising  would  be  nullified, 
and  another  piece  of  legislation  must  take  place. 
Inventors  must  advertise  in  special  journals,  give 
advertisements  of  a  specific  sine,  aud  repeat  as  often 
as  your  Act  of  Parliament  requires.  Likely  enough 
your  inventor  would  not  have  the  cash  to  pay  for 
his  announcement,  in  which  event  he  would  be  forth- 
with Btifled  by  the  law  which  was  meant  for  bis 
encouragement.  But  let  this  pass.  How  about 
tho  advertising  jouruals?  Finding  a  monopoly 
mi  look  oil  for  thrust  upon  them,  they  would  do 
exactly  what  all  this  legal  fussing  has  been  meant 
to  cure — they  would  daub  it  on  in  point  of  "  costs." 
Thus  "Philo'B"  precious  legislation  would  "  en- 
courage" a  numerous  body  ot  inventors  by  killing 
them— would  suppress  (?)  high  charges  by  rendering 
them  certain  where  now  they  are  not  possible,  and, 
I  will  undertake  to  say,  would  considerably  aug- 
ment the  price  of  patented  productions. 

Touching  "Philo's"  second  point — "compelling 
inventors  to  let  others  make  and  sell " — why,  it 
would  merely  be  compelling  them  to  submit  to 
wholesale  robbery  and  theft.  They  would  collect 
their  dues  as  Government  collects  its  income-tax, 
but  would,  out  of  all  proportion,  receive  a  less 
amount.  Another  penalty  would  be  placed  on 
honesty,  and  another  reward  would  be  offered  to 
successful  theft.  And  all  this  stupid  legislation 
because  it  is  alleged  that  patentees  at  present  have 
the  power  to  extort— an  allegation  which,  as  it 
happens,  is  otherwise  than  true.  They  may  asfc 
what  fancy  price  they  like  ;  but  they  caunot  make 
you  buy,  nor  do  you  buy,  unless  you  get  value  for 
your  coin.  The  value  may  not  be  in  stuff,"  but, 
if  not,  it  is  in  that  ingenuity  which  it  was  the  law's 
intention  to  reward. 

There  are  two  other  points  on  which  I  hail  a  word 
or  two  to  say — tumbling  on  inventions  by  1  a  sort 
of  accident,"  and  "  small  profits  and  quick  returns." 
But  I  will  stop  with  tbe  remark  that  the  disadvan- 


tages of  simultaneous  invention  fall  not  upon  tbe 
public,  to  whom  "Philo's"  solatium  is  consigned, 
but  on  the  unfortunate  second  in  the  field.  In  fact, 
the  grievance  is  one  of  many  under  which  inventors 
labour,  and  which,  upon  the  whole,  I  think  they 
bear  with  commendable  patience. 

D.  Winstanley. 

[11105.] — *'  Philo"  (letter  11032,  p.  330)  seems  to 
me  to  be  incapable  of  putting  himself  in  the 
patentee's  place.  He,  I  suspect,  looks  at  in- 
ventors and  patents  through  a  very  comfortablo  pair 
of  gold-rimmed  spectacles,  and  like  some  of  our 
wise  men  in  tbe  House  regards  them  rather  as 
nuisances  and  bores  than  as  men  to  be  encouraged. 
In  any  patent  system  that  you  can  devise  there  must 
be  some  instances  in  which  a  man  succeeds  in 
getting  a  patent  for  an  invention  that  others  dis- 
covered just  half  an  hour  afterwards  ;  but  I  bog  to 
doubt  whether  there  are  so  many  of  these  cases  as 
your  correspondent  imagines,  for  this  reason — that, 
if  it  were  as  he  asserts,  there  would  be  more  races 
between  tho  simultaneous  inventors  to  get  the  seal 
first.  I  think  it  will  puzzle  "  Philo"  or  any  one  else 
to  point  to  half  a  dozen  cases  in  half  a  century,  for 
"  race"  cases  are  usually  frauds,  where  one  man  by 
some  means  or  other  has  obtained  a  knowledge  of 
another's  invention,  and  by  tiling  a  complete 
specification  at  once,  of  course  obtains  the  "  seal" 
before  the  man  he  has  robbed.  As  to  "  charges," 
the  argument  is  very  weak  indeed.  A  patentee  bos 
a  right  to  charge  for  his  goods  whatever  he  likes  i  if 
they  are  worth  the  money  he  will  make  sales — if  not, 
he  is  the  loser.  Patents  in  the  aggregate  are  no 
doubt  a  loss,  but  who  can  wonder  at  that  if  he  has 
seen  tho  marvellous  absurdities  and  crude  rubbish 
weekly  deposited  at  Southampton-buildings?  But 
a  patent  for  a  useful  invention,  and  one  in  public 
demand,  is  very  often  a  small  gold  mine. 

A  short  time  back  I  drew  the  specification  of  a 
very  simple  invention  in  the  shape  of  a  tool  used  ins 
large  manufacture.  The  invention  has  been  wanted 
any  time  these  20  years  ;  the  sort  of  thing  that  was 
required  was  known,  and  in  fact  several  patents 
were  obtained  for  inventions  intended  to  answer  the 
purpose,  and  yet  no  one  had  the  perseverance  and 
the  ingenuity  to  carry  the  thing  to  a  success.  My 
friend  in  the  course  of  a  few  months  worked  it  out, 
and  the  proprietors  of  the  patent  now  charge  about 
£5  for  what  costs  £1.  "  Philo"  will  perhaps  think 
that  is  exorbitant.  Well,  it  is  quite  open  to  any  one 
to  invent  a  better  implement,  just  as  it  was  to 
precede  the  present  invention ;  but  seeing  that  the 
first  cost  is  recouped  in  one  year,  "  Philo"  can,  I 
think,  know  nothing  of  merchants  and  business  if 
he  declares  tho  price  too  much.  Does  auy  one 
imagine  that  if  the  "  fortune"  whioh  every  embryo 
inventor  sees  in  the  distance  were  reduced  to  a  mere 
percentage,  the  said  inventor  would  be  encouraged 
to  proceed  through  difficulty  after  difficulty 
till  success  crowned  his  efforts  ?  What  has 
the  inventor  done  that  he  should  not  be  allowed  to 
make  as  much  as  he  can  by  his  ingenuity,  labour, 
and  expenditure?  "  B.  H."  (p.  357)  "entirely 
concurs"  in  "  Philo's"  remarks,  and  instances  the 
case  of  a  notorious  patent  roller  skate.  I  have  no 
intention  of  attempting  to  defend  Mr.  Plimpton's 
business  tactics,  but  I  would  point  out  that  the 
instance  is  a  very  unfortunate  one  for  those  who 
"  entirely  concur'  in  "  Philo's"  remarks.  Certainly 
I  do  not  think  it  would  be  any  advantage  to  the 
public  if  they  could  buy  Plimpton  skates  "  dirt 
cheap."  If  the  public  want  them  they  must  take 
them  on  the  proprietor's  terms,  or  let  them  alone — 
and  the  latter  is  very  easily  done.  Nevertheless  a 
patentee  might  very  well  be  compelled  to  work  his 
invention  or  allow  others  to  do  so  ;  but  before 
argning  the  point  I  should  like  to  find  an  applicable 
case.  If  it  is  too  much  to  assume  that  without 
a  particular  roan  we  should  never  [too  sweeping] 
have  had  a  particular  invention,"  it  certainly  is  too 
much  to  assume  that  tbe  public  would  have  had  the 
invention  without  the  inventor.  Doubtless  if  Watt 
had  not  worked  out  the  steam-engine,  sooner  or  later 
somebody  else  would  ;  but  I  do  not  see  how  that  dis- 
counts the  triumph  of  his  perseverance  and  ingenuity. 

Saul  Bymea. 

SPELLING  BY  SOUND. 

[11106.}— "  Philo  "  (letter  11035)  has  not  seen  a 
quite  satisfactory  reply  to  the  objection  that  those 
who  adopt  n  phonetic  orthography  must  learn  to  read 
tbe  old  orthography  also.  If  he  has  an  opportunity 
of  consulting  Max  Miiller's  comprehensive  articlo  in 
the  Fortnightly  Review  (April),  he  will  find  that 
objection  and  others  fairly  and  fully  discussed.  The 
objection  he  states  is  met  by  the  fact  that  children 
may  be  taught  not  merely  to  read  glossic  in  a  few 
hours,  but  tlat  they  may  be  taught  to  read  both 
phonetic  and  ordinary  spelling  in  less  than  half  the 
time  that  is  needed  to  teach  them  the  ordinary 
spelling  alone.  The  advantage  of  Ellis's  glossic  con- 
sists in  its  requiring  no  new  printiug  types,  while  it 
is  not  antagonistic  to  their  introduction  ;  single 
characters  miifht  be  employed  instead  of  Mr.  Ellis's 
diagraphs,  with  as  little  inconvenience  as  results 
from  using  "  A  "  instead  of  "  and,"  or  "  2  "  instead 
of  "  two." 
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THE  MUTTS-OB  HIDED,  AND  HOW  TO 
USE  IT. 

[11107.]— A  Good  many  months  haye  elapsed 
sinoe  I  promised  your  readers,  who  are  interested 
in  reed  instruments,  a  sketch  of  the  Monroe  reed; 
probably  a  few  more  months  might  have  slid  into 
the  "  infinite  axure  "  but  for  the  following  pretty 
broad  bint  I  received  thereanent :— "  Yonr  long- 
promised  latter  about  the  Munroe  reed  is  a  very  in- 
a  tractive  one — to  yourself."  I  suppose  my  corre- 
•pouueut  thought  he  was  only  fooling  me,  but  he 
was  really  stating  a  fact.  If  I  had  written  sooner  I 
could  not  have  claimed  to  know  so  much  about  the 
reed  as  I  do  now,  but  it  is  to  be  distinctly  under- 
stood that  oa  the  subject  of  reeds  no  man  can  say 
very  much  with  the  certainty  that  he  is  absolutely 
right,  and  that  those  who  differ  from  him  must  be 
wrong.  For  example,  not  very  long  ago  two  friends 
of  mine  met  in  my  house,  and  the  conversation 
turned  upon  reeds  and  reed  instruments.  Both  were 
tuners  of  experience,  and  would  probably  rank 
as  first-rate  workmen.  The  first  point  they  dis- 
agreed about  was,  whether  a  reed  was  better  to 
have  two  rivets  in  the  tongne  or  only  one.  (French 
reeds  have  two  rivets,  American  reeds  only  one.) 
Said  the  older  of  the  two,  "  I  maintain  that  the 
tongue  of  tho  reed  ought  to  be  held  along  a  part  of 
its  length,  as  the  Frenchmen  hold  theirs,  and  not 
at  a  single  point,  as  ours  are  held."  "Am  eon- 
traire,"  said  the  younger,  "you  are  altogether 
wrong.  Look  at  it  in  this  way  :  if  you  hold  the 
tongue  rigidly  at  the  fixed  end  the  reed  cannot  start 
into  vibration  so  readily  as  if  it  were  held  only 
firmly.  Now  one  rivet  holds  the  tongue  quite  firm, 
but  two  riveta  make  it  rigid,  and  too  consequence 
is  the  sound  is  1  loggy,'  hard  to  come,  and  not  so 
good  when  it  does  come."  Parenthetically  I  may 
remark  that  at  this  point  it  seemed  to  myself  that 
my  younger  friend  was  drawing  on  his  imagination 
for  bis  facta.  But,  although  my  tongne  bad  not 
even  one  rivet  in  it,  it  remained  quite  as  rigid  as  if 
there  had  been  two,  and  the  old  man  returned  to 
the  charge  thus  :—"  Firmly  and  rigidly— fudge ! 
Why,  man,  look .  at  that  Worcester  man's  reed — 
Munroe's  reed—  it  is  rigid,  surely  ?  A  great  deal 
more  so  than  two  rivets  could  make  it,  and  you 
don't  mean  to  say  that  a  single-riveted  reed  starts 
quicker  than  it  does.  For  my  part  I  think  it 
does  not  signify  the  turning  of  a  bad  farthing  how 
the  reed  is  held  so  long  as  it  is  perfectly  tight  at  the 
point  where  the  tongue  and  the  block  meet.  To 
insure  this,  and  to  make  assurance  doubly  sure, 
the  French  makers  put  in  two  riveta,  one  of  them 
not  a  sixteenth  of  an  inch  from  the  point  where 
the  tongue  and  the  block  meet ;  the  other  one 
close  to  the  extreme  end  of  the  tongue.  Munroe 
clutches  the  tongue  of  bis  reed  close  up  to  the  point 
of  vibration  also,  and  holds  the  whole  heel  of  the 
tongne  as  rigid  as  if  it  were  in  a  vice."  The  fore- 
going—which is  a  faithful  report  of  part  of  a  con- 
versation under  the  circumstances  htatod — is  quite 
enough  to  show  that  there  may  be  two  opinions 
held  regarding  the  advantage  of  holding  the  vibrat- 
ing member  in  a  particular  way.  I  was  curious, 
after  hearing  the  pro's  and  oon.'s  on  the  subject 
from  various  parties,  to  hear  from  Mr.  Munroe 
himself  what  led  him  to  think  of  fastening  the 
.tongue  of  the  reed  in  the  way  he  does,  and,  meeting 
him  one  evening  in  a  friend's  house,  I  put  the 
question.  The  explanation  be  gave  me  waa  this : — 
"  I  had  long  been  convinced,  aaid  he,  "that  the 
double  rivet  of  the  French  reed  was  superior  to  the 
single  rivet  of  ours,  but  the  introduction  of  another 
rivet  could  not  be  thought  of  owing  to  the  extra 
expense  it  would  entail  in  the  manufacture,  and  I 
had,  therefore,  to  find  some  other  way  of  attaining 
the  same  end."  "  What  end  r"  "  Absolute  rigidity 
at  the  heel  of  the  reed  ;  and,  mind  you,  though,"  he 
continued,  "  that,  albeit  I  have  aaid  the  French 
double  rivet  is  better  than  the  American  single 
rivet,  it  does  not  follow  that  even  two  rivets  are 
entirely  satisfactory.  For  this  reason  :  it  very  often 
happens  that,  in  making  the  hole  for  the  rivet  a 
'  blaze  ' — that  is,  a  rough  edge — is  formed,  and  if 
the  tongue  is  laid  on  top  of  this  roughness  no 
amount  of  riveting  will  bed  the  tongue  on  the 
block  in  the  way  it  ought  to  be  done."  In  support 
of  this  theory  he  brought  forward  an  array  of 
"particular  instances"  (which,  as  I  write,  that 
prince  of  writers,  our  own  "  Aletheus,"  comes  to 
tell  me,  are  "  the  ultimate  sources  of  all  know- 
ledge ").  As  I  havo  said,  Mr.  M.  brought  forward 
a  number  of  instances  in  which,  during  his  ex- 
perience among  reeds,  this  flaw  in  the  riveting  of 
the  tongue  had  proved  the  ruin  of  the  reed,  and  de- 
termined him  the  mora  to  get  rid  of  the  riveta 
altogether.  The  accompanying  sketches  are  in- 
tended to  show  how  he  has  done  it.  The  reed  shown 
(Fig.  1)  is  middle  G,  and  to  those  who  are  ac- 
quainted with  the  harmonium  reed  will  seem  small 
by  comparison.  Fig.  2  is  the  finished  article 
ready  for  the  tuner;  the  lines,  A  B'and  C  D,  refer  to 
the  other  figures— Fig.  2  being  a  section  at  the  line, 
A  B  ;  the  rest  of  tho  figures  show  different  views 
of  a  cross  section  at  C  D.  It  might  be  more  correct 
and  a  trifle  clearer  to  fay  that  the  ""igs.  3,  4,  5,  and 
6  show  the  reed  at  different  stages  of  manufacture ; 
Fig.  7  is  a  cross  section  of  Fig.  2  at  o.    In  making 


the  reed  the  first  process  is  the  stamping  of  the 
block  from  a  sheet  of  brass  about  \  th  of  an  inch  in 
thickness.  Everybody  knows  how  that  is  done,  of 
coarse.  The  next  operation  is  the  milling  of  the 
block  on  the  under  aide,  as  shown  endways  in  Fig. 
7,  and  lengthways  in  Fig.  2.  This  is  done  for  the 
same  reason  that  the  opening  in  the  harmonium  reed 
block  is  made  wider  on  the  under  aide  than  it  is 
abovo,  the  only  difference  being  that  the  reed  we  are 
more  immediately  concerned  with  is  cut  out  a  good 
deal  more  than  the  harmonium  reed,  and  of  a 
different  shape.  Whether  the  alteration  is  an  im- 
provement I  cannot  take  the  responsibility  of  say- 
ing, for  the  very  sufficient  reason  that  I  do  not 
know ;  the  makers  undoubtedly  think  so,  or  it 
would  not  be  done.  The  new  method  of  fastening 
the  tongue,  which  is  the  peculiarity  of  this  reed, 
begins  to  be  shown  in  Fig.  3.  The  essential  part 
of  it  is  that  the  metal  of  the  block  itself  is  to  hold 
the  vibratory  member  in  position  without  the  aid  of 
any  third  party,  such  aa  an  iron  rivet — and  this  is 
how  it  is  done :  the  block  is  put  into  the  machine 
having  two  punchea,  about  jj  th  of  an  inch  long,  and 
about  scant  J  of  an  inch  thick.  The  under  aide 
of  the  reed- block  is  presented  to  the  punches,  and 
the  energy  with  which  they  strike  the  required  spot 
is  registered  on  oue  side  by  a  couple  of  depressions 
in  the  metal,  and  on  the  other,  by  corresponding 
elevations.  The  depressions  are  shown  in  the  under 
side  of  Fig.  3,  the  elevations  on  the  upper.  The 
tongue  or  vibratory  portion  of  the  reed  ia  to  be 
placed  between  these  elevations  and  held  there,  but 
there  is  a  little  more  work  to  be  done  on  them.  In 
the  first  place,  you  will  notice  that  the  inner  edges 
of  the  elevations  in  Fig.  3  are  Bquare  with  the  body 
of  the  reed  block.  If  you  look  at  Fig.  4  you  will 
see  that  they  have  assumed  the  form  of  a  dovetail, 
or,  to  speak  by  the  card,  they  form  the  female 
member  of  a  dovetail.  Being  female,  and  not  of 
the  strong-minded  persuasion  either,  they  of  course 
require  a  male  to  be  complete.  By  the  way,  I  am 
probably  libelling  that  department  of  the  softer  aex 


a  little  higher  in  pitch  than  you  intend  to  have 
them  finally.  To  do  the  filing  properly  yon  ought 
to  have  a  tuned  instrument  beside  you,  and  a 
weight  of  some  sort  to  put  down  and  keep  down 
the  keys  aa  you  want  them,  or  a  email  wedge 
of  soft  wood  to  put  between  the  keys  will  do.  In 
filing  those  Munroe  reeds  you  will  have  to  be  care- 
ful not  to  take  too  much  off.  They  are  very  near  the 
pitch  aa  they  are,  and  very  equally  brought  to  thick- 
ness. The  base  reeda  you  will  scarcely  require  to 
touch,  and  even  up  through  the  whole  scale  you  do 
not  require  to  do  much  more  than  run  the  file 
across  them  to  take  off  the  machine  marks.  When 
you  have  got  them  all  filed  up,  the  bending  and 
twisting  are  the  next  operations.  Begin  at  the 
bottom  of  the  scale,  take  a  pair  of  small  pliers  in 
your  right  hand  and  the  reed  in  your  left,  lay  the 
reed — tongue  upwards — across  the  foremost  joint  of 
your  four  fingers — your  thumb  on  top  of  the  tongas, 
half  an  inch  back  from  the  point;  now  let  Fig. 
9  represent  the  tongue  of  the  reed,  and  a  the 
position  of  your  thumb,  take  hold  with  the  pliers 
at  the  angle  shown  by  dotted  line,  and  curl  the 
point,  or  rather  the  corner,  of  the  tongue  down* 
wards  towards  the  block  until  it  assumes  the  shape 
shown  in  Fig.  10.  Slipping  your  thumb  backward* 
now,  little  by  little,  and  following  it  with  the  pliers, 
keep  bending  the  tongue  until  it  comes  to  the  shape 
shown  in  Fig.  11.  When  you  have  got  it  so  torn 
round  the  reed — with  the  point  towards  yon — with 
your  thumb  on  the  left,  your  fore-finger  behind  the 
block,  and  the  other  three  disposed  along  the  right 
side  ;  take  hold  of  the  point  of  the  tongue  with  the 
pliers  and  twist  it  up  on  the  right  until  yon  get  it 
to  show  in  relation  to  the  block  as  it  shows  in  Fig. 
7,  and,  aa  near  as  I  can  get  at  it,  you  had  better 
put  in  the  twist  so  that  the  upper  side  of  the 
tongue  shall  have  passed  inside  the  block  on  the 
left,  just  as  the  under  side  is  entering  on  the  right. 
I  am  speaking  of  left  and  right  with  the  point 
towards  you,  remember.  As  you  ascend  the  scale 
the  bend  and  twist  get  smaller  by  degrees  and 
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in  insinuating  that  they  are  above  requiring  male 
assistance ;  they  only  believe  that  the  male  is  the 
leaky  vessel— at  least  I  infer  so  from  the  fact  that 
in  our  newspapers  I  never  read  of  Mr.  and  Mrs. 
Stone,  but  always  of  Lucy  Stone  and  her  husband. 
Be  that  as  it  may,  our  female  has  no  objections  to 
her  male,  and  we  may,  therefore,  get  him  ready  for 
her.  As  nearly  all  the  work  on  these  reeds  is  done 
by  machinery  to  facilitate  the  manufacture,  all  the 
reed  tongues,  except  a  few  at  the  bottom  of  the 
scale,  are  taken  from  metal  of  the  same  thickness. 
As  all  the  female  dovetails  are  cut  by  the  same 
tool  the  advantage  of  having  the  tongues  the  same 
thickness  throughout  is  obvious  ;  they  can  be  all 
formed  without  alteration  in  the  machine,  which 
could  not  be  done  if  the  heel  or  fixed  end  varied  in 
thickness  aa  the  points  do.  As  the  tongues  get 
thinner  and  thinner  as  you  ascend  the  scale, 
machinery  is  required  to  out  them  to  the  proper 
pitch,  and  so  accurately  is  this  done  that  you  will 
rarely  find  a  reed  a  quarter  tone  out.  In  point  of 
fact  you  would  wonder  how  the  thing  could  be  done 
to  neatly  and  so  well.  Fig.  5  shows  the  fixed  end 
of  the  tongue  prepared  to  slip  into  the  dovetail  in 
Fig.  4 ;  Fig.  6  shows  it  in  position,  as  seen  behind 
C  and  D  in  Fig.  1.  You  will  notice  that  between 
the  extreme  end  of  the  tongue  and  the  large  letter 
G  there  is  a  hollow  shown,  or  at  any  rate  is 
attempted  to  be  shown.  Fig.  8  will  probably  make 
it  clearer.  This  hollow  is  cut  out  for  the  purpose  of 
allowing  the  reed  hook  a  hold  in  pulling  the  reeds 
for  tuning,  and  as  you  are  looking  across  the 
hollow,  as  it  were,  when  you  look  at  Fig.  6  it  makes 
the  reed  appear  to  rise  slightly  from  the  centre 
towards  either  edge.  I  do  not  know  that  I  have 
made  the  matter  plain  to  the  meanest  comprehen- 
sion, but  anybody  interested  in  the  subject  will 
have  little  difficulty  in  getting  pretty  well  posted 
with  the  drawings  and  description  combined. 

I  have  several  times  been  a.«ked  by  home  corre- 
spondents what  these  reeds  really  require  done  to 
them  when  they  are  got  from  the  manufacturer. 
The  first  thing  to  be  done  is  to  file  them  to  pitch, 
or,  for  reasons  I  gave  in  a  former  letter,  file  them 


beautifully  less,  until  they  die  out  altogether  towards 
the  top.  In  bending  and  twisting  don't  be  too 
strong ;  physical  force  is  an  excellent  thing  some- 
times, but  it  baa  to  be  tempered  with  "  knack  "  in 
this  piece  of  work.  Go  slowly,  and  you  have  th* 
greater  chance  to  go  safely.  Your  very  beat  en- 
deavours will  not  prevent  you  from  spoiling  a  few 
reeds,  but  reeds  are  cheap,  and  experience  is,  there- 
fore, the  leas  costly.  When  you  have  the  reed* 
all  bent  and  twisted,  take  a  fine  file  (with  a  "  safe" 
edge)  and  clean  up  the  point  and  edges  of  th« 
tongue  so  that  it  can  pass  through  the  opening 
without  any  burr  to  it.  A  bit  of  half-round  steal 
about  jths  of  an  inch  wide  on  the  face,  to  dm* 
along  the  edges  of  the  aperture  itself,  is  very  handy ; 
it  clears  off  all  filings,  and  burnishes  the  edge*, 
making  everything  nice  and  clean. 

When  the  reeds  are  put  into  the  instrument, 
begin  at  the  bottom  of  the  scale  again,  and  work 
your  way  upwards,  producing  a  round  even 
quality  of  tone  as  you  go.  In  this  part  of  toe 
world,  when  they  want  a  man  to  keep  a  good  look- 
out, they  toll  him  to  keep  his  eyea  peeled.  If  I  mt7 
be  allowed  the  expression,  you  have  now  reached 
that  part  of  the  work  which  requires  you  to  keep 
your  ears  peeled.  If  your  instrument  is  to  be  ear- 
thing bettor  than  a  £4  harmonium  you  must  detect 
every  irregularity  in  the  quality  of  tone,  and  re- 
move it.  You  may  voice  your  instrument  loud  or 
.soft  as  you  have  a  mind  to,  but  you  must  voiot  it 
all  alike  from  bottom  to  top.  Say  you  make  » 
start  from  F  to  C,  at  the  bottom  of  the  scale,  oa 
the  8ft.  set,  suppose  that  the  first  four  notes  and 
the  last  two  are  speaking  promptly,  and  P*"3^* 
full  round  tone,  your  business  ia  to  make  the  otter 
two  follow  suit.  If  A  is  hard  and  brassy  wit*; 
draw  it  from  the  instrument,  and  put  a  "  lettls 
more  bend  ia  it.  Be  careful  though— it  is  easuy 
overdone.  If  Af  ia  a  very  soft  tone,  but  BOrt*|Y 
lazy  to  speak,  get  it  out  and  see  if  it  is  not  too  high 
above  the  block,  or  has  not  a  great  deal  too  mart 
bend  in  it.  You  ask  me  how  you  are  to  know  if  " 
is  too  high  or  too  much  bent.  The  tone  tell*  J°« 
so,  and  the  tone  never  lies.   Yon  have  got  to  nod 
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pt  bv  alteration  exactly  what  the  reed  wants  ; 
jaman  can  tell  you,  although  a  tuner  can  make  a 
nry  good  guess  when  he  hears  it.  Stated  roughly, 
kswever,  yon  will  always  find  the  straight  reed  the 
fend  one,  and  the  over-bent  reed  the  soft-spoken 
arty ;  between  those  two  you  hit  the  happy  medium 
j»  the  exercise  of  patience  and  persistent  endeavour. 
fou  bare  one  thing  in  yonr  favour  :  Mnnroe  puts 
apit*l  stuff  into  his  reeds,  you  will  bend  and  twist 
I  very  great  deal  without  managing  to  break  them. 
/Chen  you  have  got  the  reeds  all  voiced,  yon  start  to 
woe  them,  thus  :  you  tune  middle  C  to  a  fork,  then 
lake  them  in  this  order : — 
1st,  C  to  fork. 

2nd,  G  a  very  slight  wave  flat  to  C. 

3rd,  D  a  slow  wave  flat  to  O. 

4th,  A  a  slow  wave  fiat  to  D. 

5th,  E  a  slow  wave  flat  to  A. 

6th,  B  a  slow  wave  flat  to  E. 

Ton  may  call  that  the  first  division  of  setting 
Wnperament.  The  second  division  reverses  the 
wderof  things  thns  : — C  (to  fork)  yon  have  already. 

1st,  F  a  slow  wave  sharp  for  C. 

2nd,  Af  slow  wave  sharp  for  F. 

3rd,  Df  a  slow  wave  sharp  for  Af . 

4th.  Of  slow  wave  sharp  for  Df . 

5th,  C|  a  slow  wave  sharp  for  Of. 

Gth,  Ft  a  slow  wave  sharp  for  Of. 

If  you  go  over  them  correctly  yon  ought  to  have 
the  slow  wave  between  the  last  note  of  the  first 
division  and  the  Inst  note  of  second — i.e.,  B  and  Ff. 
If  yon  raise  the  key  to  half  the  dip  on  B,  and  find 
the  two  come  in  unison,  yon  are  right ;  if  the  wave 
rets  quicker  by  doing  so,  then  yon  are  wrong,  and 
most  go  over  them  all  again  until  it  comes  out  jnst 
m.  When  this  part  is  properly  done,  yon  start  up 
the  scale  by  fourths  and  fifths,  you  finish  off  with 
PI  below  middle  C ;  you  have  them  all  tuned  np  to 
Ft  shove,  so  you  begin  there,  and  yon  play  this  sort 
of  music : — 


3 


Fj  has  to  wave  equally  with  B  and  Cf,  G  the 
fame  with  C  and  D,  and  so  on.  If  the  note  beats 
fast  with  its  fifth,  and  slow  with  its  fourth,  it  wants 
to  be  sharpened,  and  vice  versd.  If  yon  allow  the 
key  to  rise  it  flattens  the  note  ;  therefore,  when  yon 
*aat  to  know  whether  a  certain  note  is  flat  or  sharp 
for  another  note,  allow  the  key  of  the  first  to  rise 
»Iowly ;  if  the  wave  gets  worse,  the  note  is  flat— 
Mat's  fiat.  Eleve. 

P  S.— Figs.  3,  4,  and  6  are  exaggerated  in  sine 
to  show  the  details  morn  clearly  ;  Fig.  12  is  added 
to  show  the  finished  article. 


FLUTE  v.  CLARIONETTE. 

[11108.]— Allow  me  to  correct  a  few  errors  in 
the  letters  on  this  subject  which  appeared  in  No. 
285-  It  is  perfectly  true  that  both  Handel  and 
Oluck  did  score  largely  for  the  flute ;  but  this,  I 
maintain,  is  no  proof  of  its  superiority  over  the 
(Isrionette.  Would  it  astonish  Mr.  Ballard  to  hear 
that  the  latter  instrument  was  only  invented  six 
jean  after  the  birth  of  Handel— that  is  to  say, 
*  1690?  The  only  inference  to  be  deduced  from 
this  fact  is,  that  when  Handel  and  Gluok  (who  was 
born  1714)  wrote  the  works  alluded  to  by  Mr. 
Ballard  the  clarionet te  was  almost  wholly  unknown, 
and  therefore  that  the  two  composers  had  no  alter- 
native but  to  give  the  flute  more  than  its  share  in 
their  works.   We  all  know  that  Handel  scored  his 

Messiah"  almost  entirely  for  flutes  and  oboes. 
The  elarionette  did  not  come  into  general  use  till 
the  celebrated  musical  instrument-maker,  Mr.  Key, 
» largely  improved  ou  it.  This  can  easily  be  seen 
bJ  comparing  the  elarionette  parts  in  the  works  of 
">e  earlier  composers  with  those  of  the  later,  such 
as  Weber,  Verdi,  Ac  Mr.  Ballard  has  mentioned 
that  Mendelssohn  has  written  wonderfully  for  the 
Bate  in  his  oratorio  of  "  St.  Paul."  How  is  it  that 
our  friend  has  forgotten  to  mention  anything  soever 
about  the  elarionette  part  in  this  work  ?  If  he 
'vou,  be  will  find  that  the  elarionette  has  been  given 
quite  as  effective  a  part  as  the  flute.  "  Edgardo  " 
•M  right  when  he  stated  that  the  solo  from  the 

Bohemian  Girl"  was  written  for  the  corno 
.»*»etU>,  but  he  seems  to  have  forgotten  to  add  that 
it  is  seldom  or  never  played  on  that  instrument,  as  it 
u  hard  to  find  an  artist  to  use  it,  as  it  requires  a 
considerable  amount  of  practice,  and  few  players 
care  to  make  it  their  study.  It  has,  therefore,  as  a 
'"Is,  fallen  to  the  lot  of  the  B  flat  elarionette.  Let 
»e  add  a  few  words  of  advice  to  '*  Edgardo." 

finds  that  his  mouthpiece  so  often  gets  out 
,  J*"*!  does  he  not  buy  a  glass  oneP  This,  I 
lMl  9«ri*in,  will  stand  the  wear  and  tear  which  he 


must  give  it  to  cause  its  so  frequent  collapse.  I 
fancy,  by  doing  this  he  will  before  long  arrive  at 
the  conclusion  that  good  reeds  have  more  to  do  with 
getting  a  good  tone  than  he  gives  them  credit  for. 
My  mouthpiece  (one  of  Bndall  and  Co.'s)  has  been 
in  constant  nse  for  over  five  years,  and,  as  yet,  has 
never  needed  any  repair.  As  to  the  spelling  of 
elarionette,  the  word  itself  is  a  diminntive  of  the 
French  word  "  clairon,"  a  trumpet— the  Italian 
equivalent  being  "  clarionetto,"  or  "  chiarino  ;"  but 
there  are  so  many  ways  of  spelling  this  word  that  it 
has  become  arbitrary.  I  have  adopted  "  elarionette," 
as  being  the  spelling  most  in  vogue  on  the  Continent, 
Ac.  I  must  apologise  for  taking  up  your  valuable 
space,  but  should  not  have  done  so  unless  I  thought 
that  certain  inaccuracies  in  letters  11053  and  11054 
required  correction,  and  lest,  by  their  means,  people 
might  be  led  to  form  an  incorrect  judgment  on  the 
merits  of  the  elarionette.         A.  F.  Williams. 


THIS  NUMERAL 8  AND  THE  DATE  OF 
THE  IB  INTRODUCTION  INTO  ENG- 
LAND. 

[11109.] — Reading  a  contemporary  lately  I  came 
across  an  abstract  of  a  paper  by  Mr.  Axon  on 
"  The  Numerals,"  who  began  by  stating  that  there 
are  few  instances  of  their  use  in  England  before  the 
sixteenth  century,  and  ended  by  saying  he  had 
heard  of  an  MS.  in  Cambridge,  where  they  are 
used  freely,  dated  1276.  Never  having  thought 
mueh  about  this  subject  it  struck  me  as  strange, 
and,  feeling  curious,  looked  up  the  "Hadyn's 
Dates,"  where  under  "  Arithmetic,"  the  date  1253, 
of  introduction  to  England,  is  giv«m.  Still  thinking 
this  was  not  their  first  appearance  here  I  went  along 
to  a  small  museum  here,  and  sure  enough  saw  casts 
of  seal  found  on  site  of  a  monastery  on  north  bank 
of  Thames,  west  of  London  Bridge.  The  figures 
1001  at  top  are  quite  distinct,  and  some  letters  as 
bottom  look  like  the  dominical  letter.  The  hauberk 
of  chain  mail  on  the  figure  on  the  seal  points  to  an 
early  date.  Also  in  the  same  ease  with  it  is  another 
cast  of  a  tablet  found  in  wall  of  church  at  Falkirk, 
built  during  Malcolm  Canmore's  reign.  It  is  to  the 
Thane,  Robert  Graham,  who  was  the  first  to  break 
thronght  the  Soman  wall  there,  since  which  his 
name  is  attached  to  it  as  Graham's  Dyke.  This 
tablet  gives  dates  415  and  510,  but  this  instance 
unsupported  I  would  not  place  much  importance  on 
as  it  may  have  been  inserted  long  after  Canmore's 
time.  Perhaps  some  of  yonr  correspondents  could 
add  some  information  or  facts  bearing  on  this  point. 

J.  8. 


COMPENSATED  ANEROID. 

[11110.]— Mb.  Thru btanb  has  no  right  to  assume 
that  I  went  to  Paris  to  make  a  purchase  of  an 
aneroid.  I  never  said  so,  nor  is  it  true.  The  fact 
is,  I  purchased  it  in  England,  and,  if  I  must  give 
minute  particulars,  in  Manchester,  but  not  of  the 
gentleman  who  figures  as  an  optical  philanthropist. 
I  purchased  a  Parisian  instrument,  because  I  was 
advised  by  the  vendor  of  both  Parisians  and  English 
that  the  Parisians  were  the  best.  Mr.  Thrustans, 
again,  should  not  assume  that  I  purchased  it  for 
ornament,  and  not  for  nse.  I  am  not  mnch  given 
to  personal  display,  and,  if  I  were,  should  be  at  some 
loss  to  know  on  what  pert  of  my  anatomy  a  baro- 
meter might  figure  as  an  ornament.  It  is  quite 
correct  that  my  needle  "falls"  when  the  tempera- 
ture is  increased,  and  I  am  surprised  that  both 
yonr  correspondent's  needles  "  rise."  I  trust  that 
others  will  let  us  know  how  their  instruments  stand 
the  test  over  a  fairly  extended  range  of  temperatures. 
Care  should  be  taken  that  they  are  exposed  for,  say, 
ten  minutes  after  the  thermometer  has  come  to 
rest.  Mere  heating  or  oooling  of  the  oase  of  course 
is  not  a  test.  I  may  remark  that  I  never  sign 
"  D.  W."  and  am  not  the  gentleman  who  propounds 
inquiries  in  connection  with  the  art  of  plumbing. 

Blackpool,  June  9.  D.  Winstanley 


DISEASE  REPORT. 

["11111  ."h-Iw  your  issue  of  June  2nd  was  a  report 
of  Dr.  Richardson's  address,  part  of  which  was 
given  to  the  "  Registration  of  Disease."  The  idea 
was  grandly  conceived  and  splendidly  argued,  but  I 
am  afraid  it  was  grasping  at  too  much  at  once. 
My  own  ideas  in  this  direction  have  gone  to  other 
means  of  arriving  at  somewhat  similar  results.  _  I 
have  frequently  thought— and,  indeed,  argued  with 
those  in  authority— that  if  the  medical  officer  of  a 
district  were  to  report  the  existence  of  any  preva- 
lent disease  in  his  district,  immediately  it  had 
acquired  such  proportions  as  to  justify  him  in  con- 
sidering it  epidemic  or  contagious,  parents  and 
others  would  then  be  put  upon  their  guard  in  a  par- 
ticular direction,  and  act  accordingly.  To  be  pre- 
pared is  the  best  way  of  meeting  any  enemy,  and  it 
certainly  does  seem  strange  to  me  that,  while  the 
newspapers  have  daily  letters  about  a  plague  in 
Mesopotamia,  or  cholera  in  some  outlying  district : 
in  India,  the  fact  of  small- pox  or  scarlet  fever  I 
being  in  one's  neighbourhood  is  often  not  known  | 


until  the  Registrar's  report  startles  one  with  so 
many  deaths  having  occurred.  Such  reports  should 
be  made  weekly  as  soon  as  any  return  could  be  had 
from  the  sub-districts,  and  published  in  the  local 
paper  or  papers,  who  would,  I  am  sure,  willingly 
open  their  columns  to  such  a  purpose.  If  at  the 
same  time  some  simple  advice  were  given  when  a 
disease  seems  likely  to  be  very  prevalent,  so  that 
the  poorer  classes  could  go  to  the  neighbouring 
chemist,  it  might  be  the  means  of  saving  some  lives, 
or  arresting  the  spread  of  the  disease.  The  trouble 
would  not  be  much,  because  we  do  not  want  to 
know  the  number  of  patients  as  in  the  Registrar's 
report,  and  I  cannot  think  that  medical  men  would 
be  averse  to  making  sueh  report  of  their  patients. 
I  hope  to  see  the  day  when  something  of  this  kind 
is  done,  and  some  dear  and  valuable  lives  saved  by 
its  means. 

Clapton,  June  13.  J.  W.  H. 

A  CURIOUS  FOSSIL. 
[11112.]— I  send  a  sketch  of  a  fossil  found 
amongst  some  debris  from  (I  believe)  a  limestone 
quarry.  The  size  is  as  in  sketch.  The  stone  in 
which  the  fossil  rests  appears  to  be  formed  of  a  mass 
of  small  vegetable  remains.  The  fossil  itself  is  of  a 
dark  grey  or  slate  colour.  The  upper  edge  is  re- 
markably straight  and  well  defined,  and  the  corners 
sharp.  The  latter  appear  to  be  formed  of  two  or 
three  folds  of  skin  turned  over.  The  lower  edge  is 
an  elevated  ridge,  between  which  and  the  piece  in 
the  centre  is  a  semicircular  hollow,  the  centre  being 
also  elevated.  The  centre  piece  is  remarkably  well 
preserved,  the  three  little  hollows  in  it  being  very 
distinct.  There  are  traces  of  something  like  a  beard 


at  the  tail  or  lower  end  of  same,  and  some  small 
markings  at  the  upper  end  which  suggest  the  idea  of 
a  mouth,  Ac,  but  are  not  very  distinct.  The  sur- 
face (after  being  well  cleaned)  appears  covered  with 
small  dark  specks  and  little  elevations  like  those 
on  the  skin  of  a  goose  (I  cannot  find  any  other 
simile).  The  whole  is  extended  flat  on  the  piece  of 
stone  underneath ,  and  fastened  tightly  to  it,  although 
of  quite  a  different  colour  and  appearance.  Some 
parts  of  the  surface  have  a  slight  semi-transparent 
lustre  on  turning  obliquely  towards  the  light.  I 
shall  be  gladto  know  what  it  is,  and  if  of  any  rarity 
or  geological  value.  Olaudio. 

ANOTHER  "NEW  MOTOR." 

[11113.] — In  the  English  Mechanic  of  June 
2nd,  under  the  heading  "  Scientific  News,"  I  notice 
a  paragraph  relating  to  what  is  there  called  a  "  new 
motor,  said  to  have  beeu  lately  contrived  by 
a  M.  Arnandeau. 

I  beg  to  say  that  the  arrangement  there  described 
was  contrived  by  myself  about  nine  years  ago,  and 
was  suggested  by  the  following  little  experiment  :— 
A  reel  of  cotton  (not  quite  fnll  of  thread)  is  laid  in 
its  rolling  position  on  a  level  table,  a  foot  or  so  of 
thread  being  unwound  and  passing  from  the  under 
side  of  the  reel ;  if  now  tension  be  applied  to  the 
end  of  the  unwound  thread  the  cotton  will  be 
wonnd  on  to  the  reel,  the  reel  of  course  rolling 
towards  the  pulled  thread. 

Thus  it  appears  that  by  pulling  the  thread  from 
the  reel  yon  may  wind  it  on  it.  The  explanation  was 
of  course  simple,  the  force  of  tension  acting  at 
different  distances  from  the  axis  of  the  reel,  the 
radius  of  the  coil  of  cotton,  and  the  radius  of  the 
ends  of  the  reel. 

To  get  a  tension  I  used  an  elastic  cord  stretched 
and  wound  on  a  cylinder  of  slightly  larger  diameter 
than  another  placed  alongside  of  the  first,  and  con- 
nected to  it  by  a  strap,  so  that  the  contraction  of 
the  cord  caused  its  being  wound  off  the  larger  and 
on  to  the  smaller  cylinder  In  another  model  I 
made  both  the  oylinders  were  of  the  same  diameter, 
bnt  made  them  rota  ta  at  slightly  different  speeds  by 
so  relating  the  driviug  pulleys. 

I  may  say  I  used  the  arrangement  only  as  a 
pusxle  as  to  what  or  where  the  motive  power  was, 
which  is  not  very  evident  to  a  non-meohanioal 
observer. 

A.  R.  Moliaon,  Soienoe  Teacher. 
Swansea,  7th  June. 
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8MALL  STABS  AND  8MALX 
TELESCOPES. 
|11114.>-F80M  the  report  of  the  remarks  at  the 
Boyal  Astronomical I  Society,  it  would  seam  that  the 
ooservations  of  Mr.  Ward,  of  the  satellites  of  Uranus, 
were  considered  as  something  very  nearly  or  quite 
impossible  with  the  optical  means  employed, 
principally  because  some  other  observers  have  found 
these  faint  points  of  light  rery  diffioult,  or  invisible 
with  much  larger  apertures.  This  is  certainly  an 
unsatisfactory  way  of  meeting  the  question,  when  it 
is  well  known  that,  so  great  are  the  difference* 
between  even  experienced  observers  in  this  matter  of 
seeing  faint  companion  stars,  it  would  be  no  easv 
matter  to  name  two  who,  with  the  same  light 
would  see  a  minute  star  equally  well.  Mr.  Ward 
cannot  be  mistaken,  and  there  is  every  reason  to 
suppose  he  has  seen  the  real  satellites,  in  nearly  all 
of  the  observations  detailed.  The  comparisons  of 
the  angles  show  thu  beyond  any  reasonable  doubt, 
inere  are  but  few  who  could  estimate  position  angles 
anywhere  near  as  closely,  even  of  bright  stars,  as 
has  been  done  by  Mr.  Ward.  The  six  comparable 
observations  of  Oberon  give  a  mean  error  of  only 

V  Vr?!  1^geft  but  11°.    It  is  un- 

doubtedly the  fact  that  the  persons  who  could  see  so 
faint  objects  with  a  4JBn.  aperture,  are  extremely 
rare.  Without  having  made  the  attempt,  I  feel 
safe  in  saying  it  would  have  been  impossible  for  me 
to  have  seen  what,  I  have  not  the  slightest  donbt, 
Mr  Ward  has  seen ;  but  I  do  not  regard  that  as  the 
faintest  reason  for  supposing  there  are  not  many 
others  who  would  succeed  where  I  might  fail, 
rhese  observations  are  most  decidedly  valuable,  and 
will  do  much  to  direct  the  attention  of  moderate  in- 

f™£*"  £  *         °f  Perhaps  regarded 

heretofore  beyond  their  reach.  I  am  sure  many  will 
feel  under  obligations  to  Mr.  Webb  for  his  kindly 
interest  in  placing  them  before  the  public. 

Frequent  reference  has  been  made  to  the  very 
sensitive  eye  of  the  late  Mr.  Dawes,  as  though  any- 
thing beyond  his  tests  was  something  very  remark- 
able, if  not  improbable,  I  have  the  deepest  respect 
for  the  rare  skill  and  genius  of  this  distinguished 
double-star  observer.  His  results  have  the  highest 
permanent  value,  and  it  would  be  difficult  to  name 
bis  superior,  living  or  dead.    I  have  had  occasion  to 

~PkT-  Sf  ®b^«t»on   he  ever 

published  with  the  work  of  other  astronomers,  and 
have  come  to  regard  him  as  one  of  the  best  observers 
who  have  ever  lived,  and  one  of  the  few  who  rarely 
or  never  make  mistakes.  But  I  do  not  find,  from 
anything  he  baa  written,  that  he  regarded  himself  as 
possessing  any  extraordinary  or  unusual  power  in 
seeing  double  or  small  stars  with  greatly  inferior 
means.  There  is  certainly  nothiBg  in  bis  published 
observations,  so  far  as  I  know,  that  would  lead  to 
any  such  conclusion.  There  are  dozens  of  English 
observers  who  can  see  with  the  same  contracted 
apertures  all  he  has  noted  ;  and  the  fifteen  or  twenty 
double  stars  discovered  by  him  can  be  well  seen  with 
a  Bin.,  most  of  them  easily.  I  think  Mr.  Ward 
would  see  the  larger  part  of  them  with  his  instru- 
ment, and  I  have  no  doubt  he  will  see,  as  a  single 
star  at  any  rato,  the  faint  double  near  &  Capricorni. 
It  is  not  as  difficult  as  would  seem  from 
the  remarks  of  Sir  John  Herschel ;  but,  as  Mr 
Blacklook  suggests,  it  does  not  follow*hat  the  com- 
parison made  by  Herschel  holds  good  in  the  altered 
position  of  the  planet.  I  hope  Mr.  Ward  may  find 
2SfaB,?n1,to.  make  80,06  double-star  observations, 
rhe  field  is  wide,  and  there  is  mueh  for  such 
observers  to  do.  With  the  immense  advantage  of  so 
acute  and  trained  an  eye  he  will  not  require  a  larger 
instrument  to  make  even  great  discoveries.  He  need 
fear  but  one  rival.  The  only  observer  I  know  of 
anywhere  who  is  likely  to  divide  the  honours  with 
him  m  Linen  of  the  correspondence  columns  of 
the  English  Mschanio.  The  double-star  ofaser- 
T*1™"  °J  *'I*nea"  (whose  identity  ought  to 
De  better  fcnown),  as  I  have  said  on  another  oooasion, 
are  something  remarkable,  and  I  should  expect  him 
tp  see  all  that  Mr.  Ward  can  see,  or  anybody  else. 
Average  observers  will  stand  no  more  chanoe  of 
seeing  Iinea's"  new  pair  and  the  various  tests  he 
has  given  with  the  aperture  he  uses,  than  the  Uranus 
astronomers  of  seeing  the  satellites  with  a  telescope 
like  Mr.  Ward  s. 
If  Mr.  Dennett  (q.  25981,  p.  237),  who  inquires  for 

n°  P^  °„f3  A-  C-  4eft2'  ™u«  to  I"*  for 
Herschel  s  20th  mag.  companion,  I  may  inform  him 
he  will  fail  to  see  it  for  the  reason  it  is  not  there. 
2  Serpentis-  is  a  fine  pair,  and  well  worth  looking  at. 


Chicago,  May  28th. 


8.  W.  Burnham. 


VENUS  AND  SMALL  TELESCOPES. 

[11115. 1— '*  Acokitb'b  "  telescope  (letter  11064) 
must  surely  be  a  bad  one  if  he  "has  .been  unable 
to  distinguish  the  phases  of  Venus  with  it  under 
any  circumstances  whatever."  I  have  a  small 
pocket  telescope  of  a  pattern  made  by  Dollond  for 
military  officers  in  the  days  before  binoculars  came 
into  fashion.  It  is  all  brass,  4Jin.  long  when  closed 
and  6iin.  when  drawn  out ;  it  has  a  triple  achromatic 
objective  made  of  greenish  glass,  with  a  dear  aper- 


ture of  15-16in.  and  a  focal  length  of  only  6in.,  and 
is  of  the  Galilean  construction,  with  four  concave 
lenses  of  different  powers  mounted  in  a  wheel  at  the 
eyepiece.  I  have  seen  others  with  only  two  powers. 
f*  I  can  clearly  see  the  crescent  of  Venus  well 
defined  with  this  glass  I  should  consider  any  telescope 
of  longer  focal  length  a  duffer  that  would  not  do  as 
much,  although  Venus  is  a  much  more  severe  test 
than  is  usually  applied  to  small  instruments.  By 
the  way,  I  wonder  how  many  of  the  largely-adver- 
tised telescopes  of  the  "  deer-stalker  "  or"'  tourist " 
type  will  define  Venus  at  the  present  time,  however 
well  they  may  appear  to  perform  ou  church  clocks 

•M"**?-  ,   T  A.  Woolaey  Blacklook ,  M.D. 
Gateshead,  June  19. 


GAB  ANALYSIS. 

*****  (P-  332)  Mr.  Percival 

Neville  thoroughly  makes  the  amende  honorable  for 
his  previous  letter,  so  that  I  need  say  nothing  more 
about  it  He,  however,  still  maintains  that  from 
one  point  of  view  his  equation  for  tn  is  correct ;  and, 
though  this  is  certainly  true,  the  very  contention 

E roves  that  an  important  part  of  the  correspondence 
as  escaped  Mr.  Neville's  attention.  To  prevent  all 
doubt  as  to  what  m  was  intended  to  signify  I 
specially  asked  "J.  T.  T."  for  a  further  explana- 
tion, and  received  a  reply  which  clearly  showed  that 
it  was  intended  for  the  observed  contraction  occur- 
ring on  explosion  with  oxygen,  and  not  the  contrac- 
tion which  would  take  place  if  no  COj  were  produced, 
which  is  what  P.  Neville  has  taken  it  to  mean.  I 
have  not  the  numbers  of  the  English  Mechanic 
at  hand,  or  I  would  quote  the  actual  passages 
referred  to. 

8.  Burton  has  dearly  hit  on  the  true  explanation 
of  the  anomaly,  as  the  following  formula  shows. 
He  nointe  out  that  four  volumes  of  marsh  gas 
(=  2  CH4  and-  two  volumes  of  ethylene  =>  C«  H,0) 
undergo  the  same  contraction  by  explosion  and  pro- 
duce the  same  volume  of  CO*  as  do  six  volumes  of 
methyl  (3  Q,  H«). 

2  CH<  +  C4  H10  =  C,  H„  =  3  C,  H, 


6  volumes. 


6  volumes. 


Hence  the  sample  of  gas  might  oonsist  wholly  of 
marsh  gas  and  ethyl  (in  the  proportion  of  two 
volumes  to  1),  or  wholly  of  methyl,  and  the  contrac- 
tion or  explosion  and  the  CO,  formed  would  be  the 
same  in  each  case;  or  all  three  gases  might  be 
present  without  alteration  in  the  result,  provided 
there  were  twice  as  much  marsh  gas  as  ethyl. 

Clearly,  therefore,  the  method  is  inapplicable  to 
the  mixture,  and  the  possible  amounts  of  each  gas 
vary  within  wide  limits,  as  shown  by  P.  Neville. 
S.  Burton  gets  over  the  difficulty  by  introducing  a 
few  drops  of  absolute  alcohol,  thus  absorbing  the 
ethyl  and  leaving  the  methyl  and  marsh  gas  for 
subsequent  explosion.  This  outs  the  knot  •  but 
B.  Tervet  (p.  310)  objects  to  the  method  as  inac- 
curate because  "  ethylio  hydride  is  soluble  in  that 
body  to  a  very  considerable  extent."  In  the  first 
place  the  querist  did  not  suppose  the  presenoe  of 
ethylic  hydride  (-  C,  Hj,  H),  but  of  its  isomer 
methyl  (CH»,  CHi). 

Respecting  the  solubility  of  these  gases  in  aloohol 
Watts  says  :  "  The  volume  of  aloohol  will  dissolve 
some  18  volumes  of  ethyl,  while  of  methyl  and 
hydride  of  ethyl  it  dissolves  only  about  its  own 
volnme ;  '  or,  more  accurately,  1-22  of  the  latter 
gas.  It  is  evident,  therefore,  that  8.  Burton's  pro- 
posal to  employ  "  a  few  drops  of  absolute  alcohol" 
could  scarcely  lead  to  any  very  great  error,  and 
even  that  might  be  allowed  for  by  employing  a 
known  measure  of  aloohol,  and  adding  on  that 
measure  to  the  amount  of  methyl  found  by  explo- 
sion. Use  might  possibly  be  made  of  the  fact  that 
the  addition  of  water  to  absolute  alcohol  holding 
ethyl  in  solution  causes  tee  liberation  of  the  gas. 

Sheffield ,  June  10th.  Alfred  H.  Allen. 


THE  GEOMETRICAL  CHUCK. 
[11117.]— I  was  glad  to  see  the  suggestion  of 
E.  P.  G."  (letter  10966),  about  "geometric 
chuck,"  Ac.,  and  strongly  desire  that  you  may  bo 
able  to  follow  it  out.  I  have  had  a  "  rose  engine  " 
for  a  long  time,  and  have  not  been  able  to  get  much 
out  of  it,  as  I  am  unacquainted  with  many  of  its 
details.  I  have  no  opportunity  to  get  instructions 
personally,  and  can't  hear  of  any  work  treating  on 
thu  subject.  I  have  taken  the  English  Mechanic 
for  about  two  years,  and  have  been  anxiously  wait- 
ing for  some  articles  bearing  on  this  kind  of  machine, 
and  would  therefore  hail  the  appearance  of  the  in- 
structions suggested  by  "  E.  P.  G.,"  in  583. 

Edward  Donald. 


KEEPING  BEES  IN  LARGE  TOWNS. 

[11118.]— "J.  C.,  Bristol"  (letter  11084,  p.  358)  has 
evidently  not  had  my  experience  on  this  point.  Some 
years  ago  I  obtained  a  good  hire,  and  found  that, 
although  the  bees  settled  earnestly  to  work,  they 
gradually  disappeared;  the  hive,  in  fact,  became 
completely  ompty.  A  second  stock  terminated  in  the 


same  way,  and  I  only  found  out  the  cause  by  stri- 
dent some  time  afterwards.  We  have  a  Urrt 
brewery  at  no  great  distance  from  the  hive,  sod  t£ 
bees,  not  being  disciples  of  Father  Matthew, 
and  got  drunk  at  the  coolers.  They  must  have  «,t 
very  drunk  indeed,  as  they  fell  in  and  were  drownsj 
one  of  the  workmen  at  the  brewery  informing  at 
that  they  were  removed  by  shovelfuls.  If  "  J  Qr 
has  a  brewery  within  reach,  he  had  better  get  hu 
bees  to  sign  the  pledge,  as  evidently  they  a» 
naturally  neither  teetotallers  nor  moderate  drmW 

T.  J?.  ' 

EXPRESS  ENGINE*,  Ac 

[11119.1-1  am  delighted  to  see  the  very  able 
letters  from  Mr.  Boyd,  "G.,"  and  "CP"  this 
week.  I  myself  have  taken  little  notice  of  "  Exymj 
Driver's  "  remarks,  although  several  G.  N.  E.  tai 
M.  B.  men  told  me  I  should  have  done  so.  Then 
is  a  statement  this  week  by  "  C.  E.  S.,"  how«er, 
which  T  oan  not  let  pass,  concerning  tea  Mu3Uoi 
engine  No.  135.  I  have  never  seen  the  engine  tour 
knowledge,  but  if  the  cylinders  are  17"  x  W 
driving  and  trailing  wheels  6'  8",  and  the  entice 
conveys  loads  of  nine  carriages,  I  ask  any  one  that 
is  conversant  with  the  working  of  a  locomotive  if 
anv  engine  on  any  line  ever  did  this  with  12ft.  per 
mile?  It  is  simply  absurd.  If  "  C.  E.  8."  multi- 
plies his  12ft.  of  coal  by  3  he  will  not  be  msoj 
ounoes  wrong.  "  Express  Driver  "  and  "  C.  E  8. 
have  both  said  that  36ft.  per  mile  is  not  henry.  I 
consider  it  euoh,  as  I  have  often  said.  "  C.  E.  8."' 
says  the  weather  was  unfavourable  at  the  time  in 
question.  May  I  ask  what  the  same  engine  cot- 
sumad  during  April  and  May  last,  as  this  is  % 
complete  revolution  in  the  consumption  of  fuel 
which  will  doubtless  give  great  pleasure  to  the 
chairman  and  shareholders  of  "  Express  Driver'i" 
ideal  railway.  I  saw  a  very  fine  G.  E.  R. 
tank  engine  yesterday,  with  a  trailing  bogie. 
I  should  take  it  as  a  great  favour  if  Mr. 
Boyd  would  give  me  the  principal  dimension! 
of  this  class.  There  have  been  two  or  three  little 
hitches  with  the  engines  running  the  Midland 
"Crawling  Scotchman."  Can't  "  Express Drirer" 
tell  us  all  about  itP  The  one  to  which  I  especially 
refer  was  the  engine  running  hot,  and  while  the 
driver  was  oiling  it  some  one  on  the  engine  who 
thought  he  would  like  to  drive  very  cleverly  pasted 


™ut'«»  wivu  v.  X-.  as  to  me  mast-pipes  01  tne 
G.  N.  R.  All  I  know  is  that  they  do  their  work 
well,  and,  as  to  practice  and  theory,  I  think  in 
this  case  an  ounce  of  the  former  is  worth  121b.  of 
the  latter.  Times  out  of  number  have  I  gone  to 
meet  the  10  Leeds  express  in  London  at  2.  The 
latest  I  ever  knew  her  was  2imin.,  and  that  was 
because  the  signals  at  Belle  Isle  were  against  bar. 
I  know  Midland  men  don't  like  "  spies  in  the 
camp ;"  but  the  sad  truth  is  that  they  can't  help 
them  getting  not  only  on  the  engines,  but  in  the 
shops  too— to  say  nothing  of  a  chat  with  a  drire. 
Between  King's-cross  and  Potter's-bar  the  bank  is 
about  12}  miles  long— not  7,  as  "C.  P."  say*. 
The  average  rise  is  1  in  200. 

John  E.  Chalmers. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Etching  on  Metals.— The  MetaUarbeiter  re- 
commends etching  with  a  preparation  of  250  grammes 
of  perohloride  of  iron,  which  is  allowed  to  slowly 
decompose  in  a  half  litre  of  water.  The  advantage 
of  this  preparation  is,  that  it  bos  an  effect  on  metals 
of  all  sorts  without  giving  off  noxious  vapoara. 
The  object  will  need  constant  clearing  with  a  brash. 
The  solution  is  rectified  with  oxide  of  iron  when 
choked  with  metal ;  the  etched  ground  is  classed 
with  turpentine. 

Dying  of  Old  Age.— Majeudie  pointed  out  to 
Dr.  Farr  at  Saltpetriere,  the  hospital  for  old  people 
in  Paris,  that  the  deaths  apparently  from  no  cause 
were  often  the  result  of  pneumonia,  or  oonsohdaoon 
of  the  lungs,  whioh  in  the  absence  of  the  ordinary 
symptoms  could  he  detected  before  death  by  dulness 
of  the  cheat  on  percussion.   Hippocrates  had  noted 
that  the  symptoms  of  disease  grew  obscure  in  ad- 
vanced age.   And  this  must  be  so.   The  symptoms 
of  disease— including  pain  itself— require  strenjtn 
for  their  manifestation ;  without  it  reaction  u 
scarcely  appreciable  ;  and  many  diseases  in  the  ow 
as  well  as  in  the  young  are  so  insidiono  as  to  f*0*?® 
detection.   But,  upon  the  other  hand,  many  destfts 
due  to  debility  are  ascribed  to  specifio  diseases. 
"And  beyond  doubt,"  remarks  Dr.  Farr,  thou- 
sands do  die  of  old  age ;  thousands  of  the  generation, 
like  the  patriarchs  of  old,  fall  asleep.  As  the  body 
with  all  its  parte  is  undergoing  continual  renewu. 
it  grows,  gets  consciousness,  develops  strength iW 
years,  and  then  all  its  powers  issensiblr  decline, 
until  the  daily  alternations  from  wakefulness  to 
sleep  of  which  b'fe  is  made  up  cease ;  sad  it  is  su 
sleep;  the  life  exhales  in  the  arms  of  f"",.d,i.j 
alone  in  the  night,  like  a  light  goes  ont.  This  i»» 
end  is  the  natural  death  to  whioh,  as  Bacon  »»V* 
is  the  office  of  the  physician,  of  the  State  physKSV> 
we  say,  to  conduct  the  nation." 
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REPLIES  TO  QUERIES. 


In  their  answers.  Correspondents  are  re- 
arteet  fully  requested  to  mention,  in  each  instance, 
m  title  and  number  of  the  query  asked. 


[25534.]—  Flax,  Hemp,  and  Jute  (U.Q.).— See 
Bmoiush  Mechanic,  Not.  14, 1873.— W. 

[25671.]— Paint  for  Parian  Cement  (U.Q.).— 
Any  paint,  of  such  character  as  to  contain  water- 

J'lass  as  the  1".  -  i  -  instead  of  oil,  will  answer  per- 
ectly.   Yon  will  find  plenty  in  commerce  under  the 
names  of  granitic  paint,  zopissa.  &  •. — Cucumber. 

[25677.]—  Endorsing  Ink  (U.Q.).— An  ink  made 
with  a  gummy  basis,  with  water  as  tlie  solvent,  is 
generally  nsed  for  this  purpose.  I  myself  use  red- 
lead,  ground  up  with  it-  own  weight  of  gum  arahic, 
and  mixed  with  sufficient  water  to  make  a  thin 
cream.  The  woolleu  pad  should  be  well  stuffed 
with  bits  of  shredded  sponge,  and  should  bo  well 
welted  before  the  application  of  the  ink.  This  will 
cause  it  to  retain  the  moisture  for  a  long  time.  The 
pud  should  be  kept  in  a  covered  box  when  not 
actually  in  use.— A.  Bob.  Cratchit. 

[26581.]— Reflector  Warming  8tove  (U.Q.).— 
The  smell  is  owing  probably  to  the  burning  off  of 
the  new  varnish.  Set  it  out  of  doors,  and  let  it 
work  for  a  few  hours  :  possibly  by  that  time  all  dis- 
agreeable odour  will  Lave  disappeared.  Is  it 
furnished  with  a  proper  chimney  or  shaft  to  carry 
off  the  products  of  combustion  ?  No  stove  is  safe 
(from  a  sanitary  point  of  view)  which  does  not  dis- 
cbarge its  effluvia  into  the  open  air. '  The  best  and 
most  economical  stove  for  heating  apartments  is 
certainly  the  German  earthenwnre  stove.  More 
information  if  required.— Piedmont. 

[25595.]— Battery  (U.Q,.).— If  you  will  answer 
the  following  question.  I  think  I  can  give  a  satis- 
factory reply ;  but  ns  the  question  now  stands  it 
admits  of  at  least  two  different  answers.  1st.  Are 
the  12  magnets  to  bo  worked  simultaneously  from 
one  battery  ;  or,  2nd.  are  they  to  be  worked 
separately  ?  No.  20  cotton  covered  wire  will  do  very 
well  for  the  electro-magnets,  and  of  this  size  \\b.  on 
each  magnet  will  be  ample  to  get  the  "  pull"  you 
require.  Remember,  however,  that  in  clectro- 
msfrnetsthe  force  diminishes  as  the  cube  of  the  dis- 
tance nearly.— Piedmont. 

[25603.]— Poultry  (U.Q,.).— Certainly  you  can. 
and  with  profit,  provided  you  can  get  good  food  nnd 
the  necessary  supply  of  chalk  and  coarse  pebbly 
gravel  for  the  hens.  With  proper  ventilation  the 
plan  mentioned  will  answer  admirably.  TurkeyB, 
geese,  and  hens  are  very  often  fatted  up  in  Venice 
in  toe  mode  described,  in  rooms  not  nearly  so 
spacious  or  airy. — A.  F.  J.  • 

[25600.]— Electrical  (U.Q.).— When  carried  with 
its  axis  parallel  to  the  magnetic  meridiau,  the  cur- 
rent of  electricity  will  flow  tangentially — i.e., 
across  the  bar  ;  but  in  the  case  in  which  the  bar  is 
supposed  to  lie  transversely  (with  its  axis  at  right 
angles  to  the  magnetic  meridian),  the  current  will 
be  lonjritndinal  in  the  direction  of  the  length  of  the 
tar.  This  depends  on  the  fact  that,  "  magnetism 
is  tantamount  to  electricity  in  a  transverse  direc- 
tion to  its  own  polarity,"  if  I  may  be  allowed  to 
express  myself  in  a  somewhat  barbarous  fashion. — 

(■mid. 

ISSei^T-Calf  8kin  (U.Q.).— The  inner  portion 
of  the  skin  should  be  wetted  and  scraped  with  a 
Mont  knife  to  remove  superfluous  flesh,  fat,  Ac. 
Equal  parts  of  lime  and  alum  are  then  powdered 
and  mixed  together,  the  skin  stretched  tightly  on  a 
proper  board,  bench,  or  table,  and  nailed  down  at 
the  edges.  The  mixed  powdi  r  to  be  well  rubbed  in, 
and  the  application  repeated  for  two  or  three  days. 
When  the  skin  seems  quite  dry  and  hard,  the 
powder  may  be  washed  off,  and  the  skin  rubbed 
with  a  mixture  of  essential  oil  of  turpentine  and 
carbolic  acid  (1  part  of  the  latter  to  20  of  the 
former).  When  the  skin  has  absorbed  this,  it  may 
be  detached  from  the  table,  Ac,  nnd  well  kneaded, 
pounded,  or  beaten,  until  quite  soft  and  pliable. — 
Oki  who  hah  Tried. 

[25620. J  —  Watchmaker's  Lamp.  —  Nothing 
would  suit  you  better  than  a  Silber  burner  in  a 
porcelain  or  glass  mount,  with  a  metal  chimney  and 
bull's  eye  condensing  lens.  With  this  arrangement 
you  are  enabled  to  concentrate  au  iutense  light 
upon  the  escapement  or  on  the  whole  back  of  watch 
at  will,  and  besides  this  none  of  the  glare  can  affect 
the  eyes.  I  should  use  the  lamp  inclined,  so  that 
the  light  would  impinge  at  nn  angle  upon  watch, 
and  the  light  reflected  from  polished  surfaces  would 
go  off  in  an  opposite  direction,  you  being  at  right 
angles  to  that  line.— W.  J.  Lancaster. 

[86621.]—  Candles  (U  Q.).— Stearine.  or  stearic 
acid,  spermaceti,  and  wax.  Give  the  wicks  a  con- 
siderable amouut  of  tension  before  casting,  and  let 
them  be  soaked  in  some  oxidising  solution  that  shall 
insure  their  rapid  consumption  when  they  stand  out 
of  the  flame.  I  have  found  a  weak  solution  of  salt- 
petre, or  of  bichromate  of  potash,  to  answer  well.  You 
will  find  much  useful  information  on  this  subject  in 
Dr.  Muspratt's  "  Chemistry  Applied  to  the  Arts  and 
Manufactures."  undor  the  heading  "  Candle."  If 
.  yon  cannot  get  a  sight  of  the  work  I  will  reproduce 
any  portions  that  may  bo  interesting  to  you.— 

a!t.j. 


[25617.]— Spring  Lever  Hammer  (U.Q.).— I 
think  the  subjoined  sketch  will  convey  the  know- 
ledge I  intend  it  to.  A  (Fig.  1)  is  a  piece  of  timber 
9  x  21,  and  sufficiently  long  tc  be  firmly  fixed  in  the 
ground  and  leave  about  4ft.  or  5ft.  above,  as  shown 
in  sketch.  Both  sides  are  fixed  as  above ;  but  Fig.  1 
is  shown  with  one  side  removed  to  better  show  the 
other  parts.   B  is  a  block  of  wood  also  fixed  in  the 


ground  for  anvil  to  rest  on.  C  is  u  long  piece  of 
wood  fiiu.  broad  and  lin.  thick,  about  8ft.  or  10ft, 
long,  is  worked  by  the  foot  to  bring  the  hammer 
down,  and  on  being  released  the  spring  D  will  draw 
it  hack  to  bo  again  pressed  with  the  foot.  E  is  a  bolt 
to  keep  the  uprights  iu  position.— Green  Dragon. 

[25622.]— Skating  Rinks  (U.Q.).— The  asphalte 
is  neither  a  liquid  nor  a  powder :  it  is  a  solid  resinous 
body,  with  a  concboidal  fracture,  known,  in  its  pure 
state,  as  bitumen  of  Judea.  But  most  of  the  asphaltes 
now  laid  down  contain  but  littlo  of  this  bitumen,  the 
principal  ingredients  beiug  tar  or  pitch,  mixed  with 
fine  shingly  stones.  The  mode  of  laying  down  the 
rink  is  exactly  similar  to  that  adopted  in  asphalting 
a  railway  platform  or  roadway,  only  greater  care  is 
employed.— Axyrith. 

[25023.]— Hydrogen  and  Oxygen  (U.Q  ).— The 
limes  are  generally  gradually  heated  in  the  hydrogen 
flame  alone  to  insure  their  non-splitting  ;  the  mixed 
gases  will  inflame  equally,  whether  the  limes  be  hot 
or  cold,  on  the  application  of  a  light.  Spongy  plati- 
num has  the  property,  in  commou  with  several  other 
metals,  of  absorbing  mechauically  (betweeu  its 
pores)  enormous  quantities  of  gases,  more  especially 
hydrogen.  The  hydrogen  thus  condensed,  finding 
itself,  with  all  its  chemical  activities  likewise,  con- 
densed and  heightened,  in  contact  with  the  oxygen, 
combines  with  the  oxygen,  not  only  at  100\  but  at 
the  ordinary  atmospheric  temperature,  giving  rise 
to  the  usual  phenomena  of  heat  and  light. — S. 
Bottonk. 

[25660.]— Safety  Valves.— The  statement  I  made 
is  well  known  to  engineers.  For  all  that,  safety 
valves  are  very  useful  in  preventing  over  pressure 
if  the  engine  is  working,  or  when  the  boiler  is  left 
standing  with  damper  down  and  fire  backed  up.  A 
tube  with  a  piston  will  not  do  on  account  of  the 
large  friction  and  liability  to  stick  fast.  An  im- 
proved valve  has  beeu  described  in  this  paper  on 
May  30.  1873,  but  nothing  is  known  how  it  has 
answered. — W. 

[25681.1—  Circular  Saw.— With  reference  to  this 
question  I  should  like  to  say  that  there  is  a  circular 
saw  in  the  market,  whi?h,  according  to  the  makers, 
will  enable  one  man  to  cut  3in.  deep  at  the  rate  of 
10ft.  in  four  minutes.  Two  saws,  9in.  aud  Uin.,are 
supplied.  Five  minutes  to  run  through  a  deal  is  not 
bad  work,  and  I  should  like  to  see  it  done.  Have 
any  of  your  many  correspondents  bad  any  experience 
with  the  saw -bench  alluded  to '(— H.  J.  A. 

[25732.1— Patent  Glazed  Leather.— The  first 
coats  of  the  japan  for  patent  leather  are  made  with 
linseed  oil  and  Prussian  blue,  boiled  together  for 
some  hours ;  the  last  coat  or  varnish  with  linseed 
oil  and  lamp-black,  similarly  boiled.  Each  coat  is 
separately  dried  at  a  temperature  of  160"  to  180°, 
and  rubbed  on  to  the  leather  by  the  hand,  the  skin 
being  nailed  on  to  the  surface  of  a  board.  As  the 
process  is  a  very  delicate  one,  and  requires  special 
knowledge  in  each  part  of  the  operation,  it  would 
be  useless  for  any  one  to  attempt  to  produce 
japanned  leather,  except  as  an  experiment  for  his 
own  amnsement,  without  serving  nn  apprenticeship 
to  the  trade.— Bevinotons  A  Sons,  Neckinger 
Mills,  Bermondsey,  S.E. 

[25767.] -Bicycle  (U.Q.).— Procure  a  piece  of 
angle  iron,  similar  to  your  rim,  2in.  or  3in.  long, 
and  rivet  tho  same  under  the  place  where  the  two 
ends  meet ;  this  will  make  a  very  firm  joint.— Chime. 

[25769.1— Mount  Cutting.— Tools  required :  The 
cardboard  cutter,  the  mount-cutting  knife,  steel 
straight  edge.  A  boxwood  straight-edge,  with  the 
inches  marked,  will  be  found  indispensable ;  alse 
ruling  pen,  asinacasoof  mathematical  instruments. 
To  hold  the  knife  :  Screw  the  knife  into  the  handle, 
and  hold  it  with  the  screw  between  the  thumb  and 


first  finger  of  the  right  hand— neither  of  which  must 
touch  it— something  in  the  same  way  as  a  pen  is 
held,  only  the  bandl"  of  the  knife,  instead  of 
poiutiug  over  the  shoulder,  must  be  held  at  a  right 
un  j 1  with  the  body,  in  a  sloping  direction  outward, 
with  the  hand  laid  ready  for  moving  on  the  last 
finger.  The  cut  is  towards  the  operator,  and  the 
knife  must  be  held  very  firmly,  the  dowuward 
pressure  being  given  with  the  thumb  and  finger,  and 
the  cut  is  given  with  the  outstretched  arm  brought 
townrds  the  body,  as  in  cutting  glass.  The  operation 
of  cutting  a  mount— size,  12in.  by  14in.  gold  line, 
and  bevel  3in.  margin  :  First  select  a  suitable  piece 
of  board  as  to  thickness  and  size,  and  measure  it 
from  one  of  the  odges.  The  size  for  the  outside  of 
the  mount,  with  the  margin,  will  be  16in.  by  17in. 
Trim  the  board  with  the  cutting  machine  or  a  knife 
to  the  marked  size,  and  let  the  outside  edges  be 
square.  Then  mnrk  the  size  of  the  mount  in  the 
centre  of  the  squared  board  by  means  of  a  T-square. 
Having  the  sides  lightly  marked  with  pencil,  take 
the  straight-edge,  place  the  edge  a  little  distance 
from  the  mark  on  the  board,  and,  holding  the  knife 
as  before  directed,  enter  it  at  the  point  farthest  from 
you,  and  make  a  firm  cut  inwards.  If  well  and 
evenly  cut,  the  piece  cut  out  will  he  fouud  to  have 
the  light  pencil  mark  round  its  edge,  the  cut  bevel 
thus  giving  the  exact  size  required. — Bed  Ink. 

[25788.]  —  Ramsbottom's  Duplex  Safety- 
Valves  (U.Q.).— These  safety-valves  are  the  in- 
vention of  Mr.  Bamsbottom,  the  late  locomotive 
superintendent  of  the  London  and  North- ^Vestc^n 
Railway,  and  are  in  extensive  use  on  that  line.  I 
have  made  the  annexed  sectional  drawing  to 
elucidate  the  descriptioa :— It  will  be  seen  that  there 
are  two  columns  with  a  valve  on  the  top  of  each. 
The  lever  which  presses  on  the  valves  is  hold  dowu 


by  a  powerful  ooil  spring  ;  the  other  end  of  this  lever 
is  carried  through  the  weather-board,  so  that  the 
driver,  by  raising  or  lowering  it,  can  ascertain  if 
the  valves  are  working  properly,  and  also  lot  steam 
blow  off  from  one  valve  if  required.  A  higher 
pressure  in  tho  boiler  cannot  be  obtained  than  that 
at  which  the  valves  are  pressed,  as  when  one  valve 
is  held  down  the  other  is  opened.  The  usual  position 
of  these  valves  is  on  the  man-hole  cover,  as  shown  in 
the  drawing.— C.  E.  S. 

[23821.]— Algebra.— There  have  been  altogether 
four  solutions  to  this  problem,  and  I  do  not  doubt 
that  any  one  of  them  would  have  been  sufficient  to 
clear  "  Clement's  "  littlo  difficulty.  Three  of  these 
solutions  are  worked  differently,  with  respectively 
one  unknown  quantity,  x,  two  unknowns,  x  and  y, 
and  three  unknowns,  *,  y,  and  a.'  Now,  I  would 
remind  "  Clement "  that  it  is  a  well-understood  fact, 
in  the  solutions  of  algebraical  problems,  that  in 
most  cases  Hie  fewer  unknown  quantities  there  are 
the  easier  tbey  are  to  work.  Hence  he  will  at  once 
adopt  the  plan  never  to  solve  a  question  with  two 
or  three  unknown  quantities  if  he  can  do  so  with 
oue,  and  never  with  three  if  two  answer  the  purpose 
sufficiently  well.— A.  R.  Bin-Andak. 

[25835.]— Hard  Clays  (U.Q,.).— Pipe  clay.  No 
admixture  is  required,  as  it  would  tend  to  render  it 
less  resistant  to  heat.  They  are  sometimes,  though 
not  always,  glazed  with  a  feldspathic  glaze.  When 
small,  and  not  intended  to  bo  exposed  to  any  very 
great  heat,  they  are  sometimes  made  with  a  mixture 
of  pipe-clay  (kaolin)  and  ground  burnt  flints,  the 
same  as  porcelain.— Merryweather-Turner. 

[25813.]— Stains  on  Slates  (U.Q.).— Try  dilute 
hydrochloric  acid  (spirits  of  salts),  rubbed  over 
quickly,  and  thoroughly  washed  off  in  plenty  of 
water.— Wallinoton. 

[25845.]— Cleaning  Engravings  (U.Q  ).— Pre- 
suming these  to  be  mounted,  proceed  in  the  follow- 
ing manner.  Cut  ft  stale  loaf  in  half,  with  a  perfectly 
clean  knife :  pare  the  crust  away  from  the  odges. 
Now  place  the  eugravings  on  a  perfectly  flat  table, 
and  rubbing  the  surface  with  the  fresh-cut  bread, 
in  circular  sweeps,  lightly  but  firmly  performed,  will 
remove  all  superficial  markings.  Now  soak  the 
prints  for  a  short  time  in  a  dilute  solution  of  hydro- 
chloric acid,  say  1  part  acid  to  100  of  water,  and  then 
remove  them  into  a  vessol  containing  a  sufficient 
quantity  of  clear  chloride  of  lime  water  to  cover 
them.  Leave  them  here  until  bleached  to  the  desired 
point.  Now  remove,  rinse  well  by  allowing  to  stand 
au  hour  in  a  pan  in  which  a  constant  stream  of 
water  is  allowed  to  flow,  and  finally  dry  off  by 
spreading  on  clean  cloths.  .  Perhaps  the  sheets  may 
require  ironing  between  two  sheets  of  clean  paper.— 
Sold  Aoain. 

[25861.]— Aquarium  Construction  (U.Q.).— 
Much  will  depend  on  the  size  of  your  proposed 
nquarium.  Thus,  if  the  height,  width,  and  length 
do  not  exceed  2ft.  by  1ft.  by  2ft.,  or  thereabouts, 
ordinary  21oz.  sheet  will  do  as  well  as  any  other. 
Unless  you  are  surrouuded  by  ohildren,  or  very 
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careless  people,  you  need  not  go  to  the  expense  and 
doubtful  benefit  of  annealed  glass.  The  last  few 
volumes  of  the  Enolish  Mechanic  literally  teem 
with  information  on  the  subject  of  aquarium  con- 
struction, but,  without  referring  you  to  the  index,  I 
will  only  say  that,  if  you  follow  the  instructions  I 
am  about  to  give  you  will  turn  out  an  aquarium  at 
once  sightly,  watertight,  and  cheap.  Cut  your  five 
pieces  of  glass  of  the  size  required  to  make  bottom 
and  four  sides.  Lay  the  glass  flat  on  a  good-sized 
table,  and  glue  up  the  bottom  and  sides  into  tbe 
desired  form  by  means  of  long  narrow  strips  of 
cartridge  paper,  rendered  adhesive  bvmennsof  good 
freshly- made  glue.  The  strips  should  be  applied 
from  the  inside.  By  means  of  a  piece  of  rather  wide 
tape  the  whole  may  be  kept  together  until  the  due 
iB  dry,  and  the  glass  "box"  has  taken  its  form. 
When  this  is  done  let  a  carpenter  (or  do  it  yourself 
if  you  are  able)  make  you  a  base  board,  with  four 
uprights,  to  receive  the  glass  case.  The  baso  board 
must  be  perfectly  flat  and  well  seasoned  ;  indeed,  I 
have  found  nothing  better  than  an  iron  tray,  about 

Jin.  deep,  for  this  purpose,  let  into  the  wood  ;  even 
'.  the  wood  afterwards  warps  it  does  not  necessarily 
ruin  the  aquarium.  The  inner  surfaces  of  the  four 
uprights  mnst  be  recessed  (like  L)  to  take  the  four 
corners  of  the  glass  case.  The  recess  in  the  base 
board,  as  also  in  the  side  of  each  of  the  four  up- 
rights, mnst  be  so  true  as  to  allow  the  glass  case  to 
slide  in  without  any  hitch,  and  yet  not  allow  any 
considerable  play.  Now  prepare  a  thin  cream  of 
very  fine  freshly-burned  plaster  of  Paris,  such  as 
modellers  use  in  their  work ;  fill  the  tray  in  the  base 
board  with  it,  and  run  a  little  down  the  inner 
recesses  in  the  four  uprights.   Now  slide  in  the 

? -lass  case,  and,  if  there  is  any  lack  of  plaster  be- 
ween  the  fonr  uprights  and  the  sides  of  the  glass, 
make  a  little  thicker  plaster,  and  work  it  in  with  a 
putty  knife.  Set  the  whole  aside  for  24  hours,  so  as 
to  insure  the  plaster  settintr  perfectly.  When  per- 
fectly  dry  fasten  a  neat  beading  round  the  top  of  the 
aquarium,  attached  to  and  strengthening  the  four 
uprights.  The  base  board,  uprights,  and  beading 
should  be  painted  black.  The  last  operation  is  to 
get  some  good  copal  varnish,  and  to  give  the  inner 
paper  strips  three  coats  with  this  varnish,  allowing 
each  coat  to  dry  thoroughly  before  the  application  of 
the  next.  A  cover  of  perforated  zinc  is  sometimes 
convenient,  but  not  absolutely  requisite.  I  have 
mode  several  tanks  on  this  plan ;  not  one  has  ever 
leaked  or  killed  my  fish.— Old  Tottles. 

[26890.1-Carbonatea.  Water  Analysis,  Ac— 
The  further  qnestion  asked  by  "Anxious"  on  this 
subject  (page.33ttj  confirms  me  in  my  impression 
that  he  is  almost  too  much  of  a  novice  to  attempt 
tbe  quantitative  analysis  of  water  at  present.  The 
method  of  ascertaining  the  amount  of  calcium 
sulphate  present  in  the  water  (assuming  all  sulphate 
to  exist  as  CaSO,,),  from  the  weijrht  of  the  sulphate 
of  barium  precipitate  obtained,  is  very  simple.  The 
two  sulphates  have  the  following  composition  by 
weight  :— 

Ba  =  187  Ca  =  40 

8  =  82  S  =  32 

04  =   84  04  =  64 


233 


136 


Consequently,  every  233  parts  by  weight  of  barium 
sulphate  obtained  correspond  to  136  parts  of  calcium 

sulphate  present.   As        =  '6206,  the  weight  of 
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precipitate  obtained,  only  requires  to  be  multiplied 
by  the  last  figure  to  give  the  corresponding  weight 
of  calcium  sulphate.— Alfred  H.  Allen. 

[25890.]— Carbonate*,  Ac— The  equation  given 
by  Anxious"  will  readily  furnish  him  with  the 
amount  of  Ca  S04,  since  137  parts  of  Ba  =  40  partB 
of  Ca.  Hence — 

Ca  SO«     =     Ba  S04 
40  +  32  +  64       137  +  32  +  64 
— Wm.  Johnson. 

[25000.]— Cross  Multiplication  — The  difliculty 
in  these  sums  arises  from  the  introduction  between 
feet  and  inches  of  anew  set  of  figures  of  inter- 
mediate valne,  called  parts.  This  word  parts  is 
also  used  to  designate  the  112th  of  the  linear  ineh, 
and  this  causes  confusion  when  lineal  and  super- 
ficial parts  are  in  the  same  sum— one  meaning  the 
1-12 to  part  of  an  inch,  the  other  the  1.12th  part  of 
afoot,  or  12  square  inches.  Mr.  F.  W.  Jackson 
exemplifies  this  on  p.  311.  What  he  calls  inches  are 
really  surfaces  of  12in.  x  lin.  The  answers  should 
read :— 104ft.  1  part  6in.,  or  104ft.  18in. ;  63ft.  6  parts 
9in.,  or  53ft.  6Uin. ;  6ft.  9  parts  3in.,  or  6ft.  lllin. ; 
68ft.  8H:in.,  or  58ft.  Sin.  126  sees.  Mr.  Jackson 
works  the  last  example  in  the  best  manner,  and 
states  the  rule  for  multiplying  correctly;  but  it 
will  be  plain  to  him.  if  he  considers  it,  that  multi- 
plying inches  by  inches  will  not  give  anything  but 
square  inches,  and  seconds  by  seconds  will  also  give 
square  seconds.  The  only  accurate  way  of  working 
it i  not  to  carry  at  12,  but  at  144,  which  is  the  number 
of  inches  to  the  square  foot ;  but  the  division  into 
12ths  is  very  much  more  convenient,  Mr.  Kay  must 
remember  that  feet  x  feet  -  feet ;  inches  *  inches 
=  inches  j  seconds  x  seconds  =  seconds ;  feet  x 
inches  =  parts  (12  to  a  foot,  or  constantly  12  square 
inches) ;  feet  x  seconds  =  inches ;  inches  x  seconds 
-  parts  (12  to  tbe  inch,  or  containing  12  square 
seconds).— Ueo.  Cooper. 

[26916.] -New  Midland  Engines. -A  few 
printers'  errors  have  crept  into  my  description  of 


the  Midland  engine,  No.  134,  on  p.  361.  The  total 
weight  of  the  engine  in  working  order  is  38  tons 
4  cwt.,  not  38  tons  1  cwt.  The  consumption  of  coal 
should  read  271b.  per  mile,  not  12lb.  And  the 
diameter  of  the  tender  wheels  is  4ft.  2in.,  not  4ft. 
6in.  The  engine  has  a  dome  upon  the  middle  of  the 
barrel  of  the  boiler,  upon  which  are  two  lever  safety- 
valves  pressed  to  1401b.  to  the  square  inch,  and  a 
lock-up  safety-valve  on  the  man-hole  cover. — C.  E.  8. 

[259fl|J— Pullman  Cars  on  Brighton  Bail- 
way.— There  is  only  one  of  these  cars  working  on 
the  Brighton  Railway,  and  it  runs  in  a  train  con- 
sisting of  four  other  first-class  carriages  and  two 
brake-vans  between  Victoria  and  Brighton,  a  dis- 
tance of  51  miles,  daily  (Sunday  excepted),  leaving 
Victoria  at  10.45  a.m.,  and  arriving  at  Brighton  at 
12.0  noon— returning  from  Brighton  at  5.45  p.m., 
and  reaching  Victoria  at  6.68  p.m.  It  calls  at 
Croydon  both  ways,  and  stops  at  that  station  2min. 
on  the  down  and  lmin.  on  the  up  journey.  The 
train  haB  been  worked  regularly  by  one  engine  for 
the  past  six  months,  with  driving-wheels  (single) 
6ft,  8in.  diameter,  and  cylinders  16in.  x  24in.  The 
engine  has  kept  capital  time,  and  the  average  con- 
sumption of  fuel  has  been  about  2 1  lb.  per  mile.  The 
train  is  not  fitted  with  a  continuous  brake,  but  a 
hand -brake  is  applied  from  the  car,  in  addition  to 
that  from  the  en  trine  and  brake-vans.  The  engines 
mentioned  by  Mr.  Chalmers  work  the  ordinary 
express  trains  between  Brighton,  Victoria,  and 
London-bridge.— Oso.  Fowler. 

[26074.]— Perspiration  on  Hands.— "  Semper 
Lahore's  "  remedy  is  so  simple  that  I  am  constrained 
to  ask  him  for  further  particulars  as  to  strength  of 
solution  requisite,  and  length  of  time  during  which 
the  tpeatment  should  be  persevered  in.  Does  he 
mean  "effectually"  for  the  rest  of  the  day,  or 
what  ?— X. 

[26100.1  — Small  Engine.  — Many  thanks  to 
' '  Thug  for  answering  query  26100.  Will  he  please 
state  whether  inverted  cylinder  or  crank  overhead 
engine  would  be  best ;  also  please  give  following 
dimensions  for  cylinder  2 jin.  by  4in. :— Thickness  of 
flanges  and  sides  of  cylinder,  width  and  breadth  of 
steam  and  exhaust  ports,  depth  and  diameter  of 
piston-rod  and  slide-valve,  axle  and  fly-wheel,  also 
weight  of  latter,  and  size  of  plain  cylindrical  boiler  ? 
—Amateur. 

1 20110.]  —  Halse's  Battery.  —  can  assure 
"Semper  Lahore"  that  he  is  much  mistaken  in 
supposing  this  coil  to  be  very,  complicated.  It  is. 
on  the  contrary,  extremely  simple,  consisting  of 
merely  lOos.  by  weight  of  about  No.  20  cotton- 
covered  wire  wonnd  on  a  reel,  2in.  long,  giving  a 
mild  primary  current  only.  There  is  no  thin  wire, 
as  "  Semper  Lahore  "  evidently  thinks.  —  Blub 
Pill. 

[26110.]  — Medical  Electricity  and  Halse's 
Battery.— I  think  that  the  statement  that  Halse's 
coil  gives  a  continuous  current  is  erroneous,  and 
must  bo  a  version  of  the  fact  that  it  is  made  to  give 
a  current  always  in  one  direction,  and  not  alter- 
nating. "  R  E.  D."  will  find  in  book  numbers  in 
my  articles,  or  in  my  book,  "  Electricity.  Its  Theory, 
Sources,  and  Applications,"  the  particulars  of  con- 
struction of  coils  such  as  he  wishes  for,  and  how  to 
obtain  a  direct  current,  but  no  coil  can  fill  his  third 
desire,  as  the  actual  cautery  requires  the  power  to 
maintain  a  wire  at  a  white  heat,  although  sur- 
rounded by  moist  flesh  :  this  needs  great  energy  and 
quantity,  which  can  be  given  in  combination  only 
by  a  powerful  battery.  I  have  given  in  my  time  a 
good  deal  of  thought  to  medical  applications  of 
electricity,  but  the  subject  is  far  too  wide  to  be 
entered  upon  in  replies  such  as  this.— Sigma. 

[26115.]  —  Bebounding.  —  The  difference  of 
behaviour  results  from  tbe  different  kinds  of 
elasticity  in  the  oak-gall  and  the  ball.  When  the 
ball  strikes  tbe  hard  surface  of  the  table  its  lower 
side  is  compressed  comparatively  slowly,  and  on  the 
momentum  of  the  ball  becoming  expended  in  this 
compression  the  side  returns  with  nearly  the  same 
force  to  its  original  form,  thus  throwing  the  ball 
upwards.  In  the  case  of  the  oak-gall  the  same 
thing  occurs,  bnt  the  contact  between  it  and  the 
table  is  of  much  shorter  duration ;  therefore  the 
pressure  must  be  proportionately  greater  that  it 
may  be  sufficient  to  drive  it  to  the  same  height  as 
the  ball  though  acting  for  a  much  shorter  time  than 
the  pressure  which  reacts  on  the  ball.  Now  when 
the  experiment  is  repeated  on  the  mat  this  com- 
paratively great  and  sudden  pressure  causes  the 
slips  of  wood  to  give  way.  thus  transmitting  the 
energy  of  motion  of  the  oak-gall  to  tbe  cloth  back, 
which,  not  being  elastic,  absorbs  it  and  finally 
converts  it  into  beat,  Ac.  On  the  other  hand  the 
mat  is  sufficiently  firm  to  withstand  the  gentle  and 
comparatively  prolonged  pressure  of  the  ball,  con- 
sequently its  momentum  is  not  transmitted  but  is 
employed  as  before  in  producing  a  depression  of  the 
ball's  surface,  which  in  turn  reacts  and  causes  the 
rebound.— J.  B.,  Belfast. 

[26117.J— Firelighters.— The  best  sort  that  I 
have  Been  are  made  of  pine  sawdust  and  resin ;  they 
are  pressed  into  cokes,  having  a  hole  in  the  centre, 
where  they  are  lighted ;  the  air  being  drawn  up 
through  the  hole  it  acts  upon  the  fuel  like  a  blast 
and  soon  ignites  it.  1  notice  thers  are  more  "  More 
Lights  "  in  the  field  ;  the  more  the  merrier,  only 
we  must  take  care  and  not  run  against  each  other 
in  the  dark  .—More  Light. 


[20123.]— Furnace  for  Ironfoundry.— In  reply 
to  "  Ironfounder's  Clerk  "  I  have  pleasure  in  givhur 
a  few  particulars  of  foundry  cupola?,  which,  altboog'o 
of  course  not  binding,  will  be  found  about  theonul 
thing  in  medium-sized  foundry  : — Outside  diameter, 
4ft.  6m. ;  height  above  hearth,  12ft. ;  inside  diameter 
at  tuyeres,  3ft. ;  inside  diameter  at  hearth,  3ft 
6in. ;  inside  diameter  at  top,  3ft.  ;  plated  with 
6-16in.  plate  14ft.  above  hearth ;  main  blast  pipe, 
16in.  diameter  (earthenware) ;  branch  pipes  (2., 
8jin. ;  tuyere  nozzles,  7in. ;  height  of  hearth  abort 
foundry  floor,  about  3ft.  Further  particulars  if 
desired.— W.  8. 

[26132.]— Besin.— If  you  require  it  on  a  small 
scale,  ana  the  cost  of  little  or  no  consequence, 
paraffin  would  answer  your  purpose  :  but  u  on  i 
large  scale  and  you  want  to  make  it  cheap,  I  would 
recommend  you  to  get  wood  tar  from  a  wood  tai 
manufactory,  and  prepare  the  tar  to  what  joo 
require  for  reducing  the  melting  point  of  the  reaz. 
If  the  tar  is  obtained  from  pine  sawdust ,  by  prop?: 
treatment  of  it  you  may  do  without  the  resin.- 
Morb  Light. 

[26142.]— Bine  Shooting.— The  advice  of  "  C.  C." 
in  this  week's  Enolish  Mechanic  is  excellent  u 
far  as  relates  to  aiming  (and  position)  drill,  sod  for 
the  short  ranges,  up  to  800  yards,  little  else  u 
required.  But  the  theory  of  elevation  must  not  be 
entirely  discarded,  especially  at  the  longer  reoms, 
where,  owing  to  the  trajectory,  an  error  of  l-100th 
of  an  inch  in  the  elevation  of  backsight  will  make  ill 
the  difference  between  hitting  and  missing  the 
target.  After  all,  experience  must  be  the  guide  for 
each  man  to  ascertain  his  own  peculiarities  am! 
those  of  his  rifle,  and  experience  can  only  be 
gained  by  practice  and  attention  to  theoretic*! 
principles.  All  the  aiming  drill  in  the  world  will 
never  teach  a  man  how  much  be  ought  to  "hold" 
off  the  target  in  a  gale  of  wind  at  n  long  rang*,  anil 
theory  warns  him  of  the  cousequences  of  too  much 
elevation  when  the  wind  blows  towards  the  butt*, 
and  vice  versa— R.  T.  W. 

[26147.]— 61  Cygni.— I  fully  agree  with  yon: 
correspondent,  "  J.  V._  V.,"  as  to  the  desirability  of 
our  amateur  astronomical  readers  providing  them- 
selves with  some  trustworthy  rudimentary  works  on 
astronomy  (star  maps,  Ac.),  instead  of  wasting  the 
valuable  space  of  the  English  Mechanic  in  ask- 
ing such  absolutely  desultory  questions  as  the  abort. 
Webb's  "  Celestial  Objects  "  is  an  admirable  work, 
and  contains  an  amount  of  information  that  will 
amply  repay  a  perusal  of  it.  If  your  qnerist  do* 
not  possess  a  copy  I  do  not  think  he  could  possibly 
do  better  than  invest  7s.  Od.  in  its  purchaM. 
Proctor'B  "  Star  Atlases  "  (published  by  Longman'}! 
are  also  first-class  works,  the  star  maps  being  (in 
my  opinion  at  least)  par  excellence.— Aconite. 

126166.1— Engine  Query.  —  A  Corliss  engine, 
with  301b.  initial  steam  pressure,  you  will  find  si 
economical  as  a  compound  horizontal  engine,  and 
decidedly  cheaper  as  regards  first  cost.— SPEixe 
Coil. 

126178.]  — Piano  Tuning.  —  I  have  never  yet 
essayed  to  tune  a  piano,  and.  therefore,  I  can  pre 
no  personal  experience  to  aid  the  querist ;  but  tbe 
following  account,  which  I  have  condensed  from 
several  works  treating  on  the  subject,  will,  I.  hope, 
make  the  matter  clear.  The  chief  difliculty  in  the 
operation  of  tuning,  the  pianoforte  is  in  making 
correct  ocarina*.  r'  Making  bearings  "  is  simply 
tuning  the  twelve  semitones  of  one  octave  (according 
to  the  system  of  temperament  desired)  to  serve  as  » 
basis  for  the  whole  process  of  tuning.  The  toner 
selects  two  octaves  in  the  centre  of  the  keyboard  lor 
this  purpose,  and,  having  tempered  them,  proceeds 
to  tnne  the  notes  above  and  below  in  perfect  octaves 
to  the  tempered  notes.  In  acting  thus,  special  care 
has  to  be  paid  to  the  tempering  of  the  octave,  toe 
fifth,  and  the  third,  since  they  are  the  essential  inter- 
vals in  all  harmonic  combinations.  The  nroesasmay 
be  pursued  in  different  ways— 1st,  by  fifths  upward: 
2nd,  by  fifths  downward ;  3rd,  by  fourths  downward 
and  fifths  upward.  In  tnning  by  fifths  upward 
proceed  thus :— Tune  the  note  C  in  the  third  SP"8" 
the  treble  staff  to  your  tuning-fork  C  (see  1  nW. 


then  tune  the  octave  to  this  in  P«rfsct  »«son 
(2).  From  this  latter  C,  which  is  the  snddto^  ° 
the  instrument,  ascend  to  Q,  tbe  fifth  above  (S), »» 
temper  this  rather  flat ;  to  this  G  tune  "« ocU« 
below  perfect  (4) ;  and  then  ascend  from  tbe  u» 
mentioned  note  to  D.  its  fifth  above  (6),  sod  to»« 


Digitized  by 


Google 


Juki 23,  1876.        ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  587. 


389 


that  rather  flat.  From  this  D  tone  A,  the  fifth  above, 
rather  flat  (6).  and  tone  the  octave  A  balow  quite 
perfect  (7).  Now,  from  the  last  A  ascend  to  E,  its 
fifth  shore  (8),  and  tune  rather  flat ;  and  having 
rescued  so  far  try  the  common  chord  on  C  to  detect 
any  deficiency  displeasing  to  the  ear.  Proceed  now 
from  the  last  mentioned  E  to  6,  its  fifth  above, 
tuning  rather  flat,  as  before  (0).  Strike  the  chords, 
(.',  E,  G.  and  E,  O,  B,  and  compare  them.  Tnne  to 
toe  last  B,  its  octave  below  (10),  and  from  this  lower 
B  ascend  a  fifth  to  Ft  (11).  Ton  can  now  prove  the 
chord  D,  Ft,  A,  and  then  descend  from  the  Ff  to  its 
octare  below  (12).  From  the  lower  Ff  rise  a  fifth  to 
Ct  (IS),  and  yon  are  in  a  position  to  try  the  chord 
A,  CLE.  From  CI  ascend  to  its  fifth  Gf  (14),  and 
try  the  chord  E,  Gf,  B.  Having  thns  fixed  the 
bearings,  the  other  notes  higher  and  lower,  yet  uu- 
tempered,  most  be  toned  in  perfect  unison  with  their 
octave  notes  in  the  bearings.  In  tuning  by  fifths 
downwards,  you  pitch  the  C  as  before,  then  descend 
by  a  fifth  F,  which  is  to  be  tuned  sharp  instead  of 
tot,  as  in  the  former  method.  Strike  the  chord 
F,  A,  C,  and  then  descend  to  the  fifth  from  F.  Bh, 
and  tune  that  rather  sharp.  Try  the  chord  Biz,  D,  F. 
From  the  Bb  you  tune  the  octave  above,  from  the 
octave  yon  descend  to  Eh,  the  fifth  below,  tune 
tfcarp,  and  strike  the  chord  Eh,  G,  Bh.  From  Eh 
too  tune  At?,  the  fifth  below,  and  try  the  chord  Ah, 
C,  Eh.  In  tuning  by  fourths  downward,  and  fifths 
upward,  yon  pitch  the  C,  as  in  the  former  methods, 
from  that  C  you  tune  G  the  fourth  below  ;  from  G, 
D  the  fifth  above  ;  from  D,  A  the  fourth  below,  and 
to  on  through  the  extent  of  your  bearings.  In 
Wilson  and  GrieT's  "Musical  Cyclopcedia  "  (frem 
which  the  foregoing  information  is  chiefly  taken), 
the  following  useful  remarks  occur : — "  Care  should 
be  taken  that  the  key.  or  tuning  hammer  as  it  is 
called,  shall  fit  the  pins  exactly.  When  used,  it 
should  be  held  perpendicularly,  and  caution  should 
be  used  not  to  tarn  the  pins  quickly,  or  much  at  a 
time,  as  sudden  jerks  may  cause  the  strings  to  snap. 
In  pianofortes  which  have  two  strings  for  each  note, 
the  tuner  must  stop  or  damp  the  tone  of  one  of  the 
itrings,  by  placing  a  slip  of  wood  covered  with 
leather,  or,  what  will  answer  equally  well,  a  small 
piece  of  card,  between  the  upper  string  of  the  note 
to  be  tnned  and  the  lower  strinr  of  the  next  note 
above,  and  when  the  first  string  i*  tuned  the  damper 
may  be  taken  away  and  the  second  Btring  timed  in 
unison.  In  tuning  a  grand  pianoforte,  which  baa 
three  strinsrs  to  each  pedal,  there  is  no  necessity  for 
the  use  of  the  damper,  as  by  raising  tbo  small  slip  of 
wood  which  slides  up  and  down  in  a  groove  in  the 
keyblock,  and  then  pressing  down  the  left-hand 
pedal,  two  of  the  strings  will  be  removed  from  the 
hammer.  Thus  the  instrument  may  be  tuned 
throughout  on  one  string  only,  nfter  which  one  of 
the  other  strings  may  be  brought  under  the  action  of 
tbe  hammer  by  simply  lowering  the  brocket  while 
the  pedal  is  kept  down.  The  second  string  is  then 
to  be  tuned  in  unison  to  the  first.  The  third  string 
may  then  be  brought  into  play  by  lifting  the  foot 
from  tbe  pedal :  when  this  last  is  tuned  the  operation 
is  completed.  In  consoquence  of  the  tension  of  the 
bass  itrings  the  upper  notes  become  a  little  flattened, 
and,  therefore,  require  to  be  gone  over  a  second 
time.  Yonng  tuners  are  very  apt  to  break  the 
strings  from  taking  the  notes  too  high,  therefore, 
when  any  chord  is  not  quite  perfect,  but  nearly  so, 
the  safer  plan  will  be  to  let  the  string  down  a  little, 
to  see  if  it  come  nearer  the  truth  ;  and,  if  the  beat- 
ings be  more  numerous,  the  string  must  be  raised 
again.  The  beats  form  a  sure  test  of  the  perfection 
of  a  chord,  for  the  fewer  they  are  the  more  correct  is 
the  concord.  Great  attention  ought,  therefore,  to  be 
Paid  to  the  beatings,  and  the  thirds  ought  to  be  made 
m  sharp,  and  the  fifths  as  fiat  as  the  ear  will  suffer, 
but  the  octaves  must  all  be  made  perfoit,  so  that  no 
beating  whatever  is  heard.  When  a  string  is  broken, 
and  a  new  one  is  to  be  pnt  in  its  place,  a  string  of 
the  proper  dimensions  must  be  taken  and  stretched 
by  drawing  it  several  times  with  the  hands.  An  eye  is 
then  to  be  formed  on  one  end  by  bending  the  wire 
km  twisting  it  with  the  thumb  and  finger  with  the 
assistance  of  the  hook  at  the  end  of  the  tuning- 
corner.  The  eye  at  the  end  of  the  wire  is  then  to 
be  fixed  on  the  hitch  pin,  and  the  other  end  fastened 
to  the  steel  pin  by  overlapping  and  turning.  Having 
Mw  placed  the  pin  in  its  hole,  the  string  is  to  be  led 
between  the  two  pin-guides  on  the  bridge  and  drawn 
to  its  proper  tension."  No  doubt,  if  there  is  any 
««er  or  more  effective  way  of  tuning  by  equal  tem- 
perament, other  correspondents  will  point  it  out. — 

.  [*>M-]-OrMta  of  toe  Planeta.— Suppose  F 
~  be  the  centre  of  an  attractive  body,  and  a  body 
w  projected  from  A  in  the  direction  A  B  at  right 


to  A  F,  and  at  a  certain  velocity,  which 
2"»  J**  the  length  of  A  F.  and  with  the  mass  of 
l«  attractive  body,  then  it  would  describe  the 


circle,  ACE;  but  if  the  initial  velocity  of  the 
body  he  a  little  greater  or  less  than  this,  it  will 
describe  an  ellipse  such  as  A  D  F,  but  if  much 
greater  a  parabola,  and  if  very  much  greater  an 
hyperbola ;  or,  if  the  direction  of  the  body  was  not 
at  right  angles  to  A  P.  whatever  were  the  initial 
velocity,  it  would  describe  one  of  the  three  last- 
mentioned  curves.  Now,  the  reason  why  the  planets 
do  not  describe  circles  is,  that  either  they  were  not 
projected  at  right  angles  to  the  straight  lines  joining 
their  centres  with  that  of  the  sun,  or,  if  they  were, 
they  had  not  the  required  volocity .— F.  H.  Drake. 

[20183.]— Trigonometry.— 

Tan.  m  =  a  +  -J  (o*  -  1) 


.'.  cot.  m  - 


I 

a  +  -/  {a?  -1) 


Cot.  x  - 


f  1  1     la  -  -J {a?  -  in  . 

la  +  ^  (a*  -  1)  J  _aW  (a*  -t) 1 
.-.  cot.  a  =  a  -  •/  (a*  -  1). 
— Cyllkniob. 

[26194.]  —  Swelling  or  Formation  of  Flesh 
under  Eyelid.— I  strongly  advise  "  Old  Engineer  " 
to  submit  the  case  to  some  eminent  surgeon  con- 
nected with  a  large  public  hospital,  and  conse- 
quently always  having  such  rases  under  his  notice, 
then  abide  by  his  opinion.  "  What  can't  be  cared 
must  be  endured."— Blue  Pill. 

[26198.]  —  Treatment  of  Starlings.  —  Food  : 
Bread  and  milk  sop,  worms,  soaked  oat  cake,  and, 
in  fact,  nearly  anything.  To  teach  to  speak,  con- 
fine in  dark  room,  and  give  the  required  lesson,  or 
early  in  the  morning  before  breakfast.  It  requires 
perseverance  more  than  any  particular  time  or 
'•  knack." — Blub  Pill. 

[28107.]— Preserving  Green  Peas  and  Straw- 
berries.— Put  some  medium- sized  peas  into  bottles 
and  then  place  tbem  in  boiling  water  for  three- 
quarters  of  an  hour  ;  the  bottles  should  then  be 
taken  out  and  corked.  Beforo  being  placed  into 
the  water  the  bottles  should  not  be  completely  filled. 
To_ preserve  strawberries  cover  them  with  half  their 
weight  of  finely- powdered  Bugar,  they  are  then  to 
remain  for  an  hour,  when  they  should  bo  put  into  a 
coarse  sieve  and  beaten  up  with  a  spatula  to  force  the 
pulp  of  the  fruit  through  the  meshes.    Mix  lemon 

C'co  with  the  pulp  and  put  it  into  bottles.  The 
t'.lfs  must  then  be  put  in  cold  water  over  a  (rood 
fire  till  it  boils,  wheu  they  are  taken  out,  corked, 
and  waxed.— Olive  Bkanhi. 

[26198.]— Crooked  Little  Fingers.— These  are 
generally  (not  always)  owing  to  a  strumous  habit 
of  body,  and  as  such  are  generally  incurable.  Play- 
ing the  piano  will  tend  rather  to  straighten  than  to 
curve  tbe  fingers.  Consult  a  medical  man  as  to  the 
cause  of  the  curvature,  as  perhaps  it  may  be  reme- 
diable by  severing  the  tendon. — S.  Bottone. 

[261 90.  J— Railway  Travelling.— I  have  travelled 
a  good  deal  on  the  South  Western  Railway,  and  am 
of  opinion  that,  with  the  exception  of  the  Great 
Eastern,  it  is  one  of  the  slowest  railways  coming 
into  London.  The  West  of  England  express  leaves 
Waterloo  at  2.10,  and  is  timed  to  arrive  at  Exeter 
at  6.25—44  hours,  which  is  the  same  time  as  the 
"  Flying  Dutchman  "  takes,  though  the  latter  has 
103}  miles  to  go.  whilst  the  South  Western  train 
has  only  171 J  miles.  The  Sooth  Western  train 
is  worked  by  two  outside-oylinder  coupled  engines, 
and  stops  three  times  between  London  and  Exeter— 
viz.,  Basingstoke,  47}  miles  :  Salisbury,  83i  miles  ; 
and  Yeovil  Junction,  122}  miles.— G.  B. 

[28201.]— Flat  Bo  of.— I  have  sent  three  diagrams, 
which  need  but  little  explanation,  showing  the 
manner  of  constructing  flat  roofs  as  sanctioned  and 
carried  out  in  my  presence  for  the  Central- street, 
St.  Luke's,  school.  I  have  only  shown  the  detail  of 
construction,  but  have  applied  the  same  as  for  a 
mansion,  which  may,  if  published,  cause  a  rinko- 
mania  on  the  housetops.   Fig.  1  shows  she  longi- 


[28201.]— Flat  Roof.— "  Colonist "  wants  a  flat 
roof ;  he  has  no  practical  hands,  and  does  not  say 
what  are  the  dimensions  of  the  house  he  desires  to 
cover,  nor  the  kind  of  timber  available.  Having 
had  some  American  backwoods  experience,  and  sup- 
posing myself  to  have  a  house  to  cover,  sar.  20ft. 
broad  ana  46ft.  from  back  to  front,  I  shall  fancy 
myself  there  once  more,  in  which  case  I  would 
proceed  as  follows:— Tbe  house  being  46ft.  from 
back  to  front,  and  divided  into  three  16ft.  spaces, 
less  thickness  of  partitions,  I  would  run  a  centre 
stringer,  made  ont  of  three  16ft.  lengths,  the  ties 
being  Bin.  in  diameter.  Flatten  top  Bide  of  stringers, 
and  hollow  ont,  and  burn  smooth,  and  make  ends 
watertight.  Cut  other  trees,  say  basswood,  lOin. 
diameter,  into  12ft.  lengths,  sput  up  the  middle, 
and  hollow  out;  place  each  length  with  one  end 
upon  the  wall  and  the  other  end  on  the  centre 
stringer,  putting  each  piece  the  hollow  side  up,  and 


close  to  each  other,  till  the  whole  space  s  covered. 
Then  cut  other  trees,  same  length  as  last,  and 
proceed  to  hollow  out  in  the  same  way ;  put  these 
with  the  round  side  up,  using  the  hollow  to  overlap 
the  joints  of  the  first  lot  laid  down.  Cover  with 
concrete  made  of  one  part  of  Portland  cement  to 
three  parts  of  coarse  sand,  use  broken  brick  to 
economise  the  quantity  of  above  mixture,  seeing 
that  each  piece  of  brick  is  surrounded  with  the 
mixture.  After  a  week  the  whole  may  be  covered 
with  soil,  and  snob  plants  put  in  as  are  suitable. 
Fig.  1  is  front  view  ;  Fig.  2  shows  arrangement  of 
troughs ;  s ,  centre  stringer ;  u>,  walls ;  T  T,  troughs ; 
c,  concrete ;  m,  soil  or  gravel.  By  this  arrange- 
ment, even  if  the  cement  should  crack,  as  is  fre- 

Jnently  the  case,  the  roof  would  be  perfectly  tight, 
f  tbe  roof  were  covered  with  boards  the  arrange- 
ment would  be  somewhat  different.  —  Robert 
Loonet. 

[26201.]— Flat  Boof.— "  Colonist "  should  have 
given  the  dimensions  of  the  space  he  wishes  to  cover, 
as  much  depends  on  this  as  to  the  construction.  I 
should  think  thin  brick  arches,  and  the  spandrels 
filled  in  with  shale,  and  a  tile  floor  in  cement  over 
all,  sloping  sufficiently  to  carry  off  the  wet,  would 
answer  his  purpose  best,  but  it  would  require  suffi- 
cient abutments  at  each  end  for  the  arches,  or  iron 
tie-rods  and  plates  connecting  them  altogether  at 
springing  line.— Architictcs. 

[26203.]— In diarubber  Varnish.— Raw  linseed 
oil  will  produce  the  effect  wanted.  Put  it  on  with  a 
piece  of  rag,  thin  as  possible,  and  let  it  dry  undis- 
turbed two  or  three  days.— Thug. 

[26206.J— Softening  Whetstones —If  you  boil 
them  in  oil  for  two  hours  it  will  make  them  soft. 
The  writer  has  seen  one  so  treated,  and  it  answers 
well.— Thug. 

[28807  and  28301.]— Colliery  Manager's  Cer- 
tificate.—I  am  greatly  obliged  to  "  Y.  S.  M."  for 
drawing  my  attention  to  a  grave  error  that  appeared 
in  my  answer.  What  I  bad  intended  to  say  was, 
that  a  fair  "  elementary"  knowledge  of  tbe  sciences 
so  mentioned  was  required.  The  first  part  of  the 
examination  is  conducted  in  a  like  manner  to  the 
South  Kensington  ones,  and  consists  of  answering. 


Fie./ 


rtc.a 


tudinai  section  of  joists,  the  battens  nailed  above  the 
joists  to  be  filled  in  with  rubble  and  cement  (Port- 
land), the  bottom  of  joists  lathed  and  plastered,  and 
internal  cornice  and  arrangements.  Fig.  2  shows 
the  ends  of  joists  and  internal  sections  ;  there  should 
be  a  free  circulation  of  air  through  the  joists  to  keep 
dry  the  ceiling.  Fig.  3  shows  external  and  internal 
arrangements,  with  the  means  of  carrying  off  the 
water  \  7in.  or  9in.  joists  by  3in.,  battens  (rough) 
Sin.  by  2in.  There  should  bo  a  fall  of  2in.  to  12ft.  all 
around  to  carry  off  rain-water  from  the  measure- 
ment centre  of  roof.— J.  W.  Fknjtell. 


upon  paper,  queries  from  the  following,  the  principal 
items  being :— Ventilation,  by  fan  and  furnace ; 
pumps,  and  their  construction ;  the  best  methods  of 
opening  and  cntting  out  a  mine ;  explosions,  Ac. ; 
steps  and  faults ;  sinking  and  boring  through  water 
and  sand  ;  tubing  and  planking ;  headgears,  ropes, 
cages,  engines,  drums,  Ac  Yon  are  afterwards 
brought  before  the  examiners,  they  having  your 
paper  before  them,  and  put  through  a  series  of 
questions  regarding  your  practical  acquaintance  with 
the  workings,  above  and  below,  and  what  you  would 
do  in  case  of  accidents,  Ac.  The  sequel  being,  if 
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they  consider  yon  competent,  yon  jet  yonrcerti6cate, 
and  can  net  at  once  upon  it  if  yon  can  get  a  berth. — 
Sooty  Wiganee. 

[26207.]— Colliery  Manager's  Certificate—  The 
only  knowledge  of  the  science  of  trigonometry  neces- 
sary to  acquire  for  the  examinations  for  certi6cates 
of  competency  is  very  elementary.  It  will  suffice  if 
yon  can  prove  the  correctness,  or  otherwise,  of  an 
underground  surrey.  Candidates  mast  possess  a 
"  knowledge  of  chemistry,  theoretical  and  applied 
mechanics,  steam,  and  mining,"  but  the  latter  is  of 
the  greatest  significance,  the  others  being  subsidiary 
subjects  only.  For  further  information  see  my  reply 
to  ''W.  A." — Mininq  Engineer. 


1.1— American  Locomotive  Chimneys.— 
To  "  Murano."— For  wood  burning  purposes.— 
W.8. 

[26208.1— American  Locomotive  Chimneys.— 
These  chimneys  are  so  formed  because  they  are  made 
to  arrest  the  sparks ;  they  are  covered  with  network 
at  the  top  for  that  purpose.  The  principal  iuel 
burned  is  wood.  I  answer  this  query  for  the  satis- 
faction of  other  readers  than  "  Murano,"  who  puts 
it  with  an  apparent  sneer  rather  than  a  desire  for 
information. — R.  Loonkt. 

[28208.]—  American  Locomotive  Chimneys.— 
The  use  of  the  large  chimneys  on  the  American 
locomotives  is  to  extinguish  the  sparks  before  they 
get  out,  and  so  prevent  them  from  setting  fire  to 
long  grass  and  forests  through  which  the  engines 
pass,  as  the  sparks  have  to  go  through  a  large  body 
of  smoke,  which  extinguishes  them.  '  Murano  "  will 
recollect  that,  as  a  rale,  locomotives  barn  more 
wood  than  coal,  thus  rendering  the  danger  from  this 
cause  greater.— Gamma. 


,  _  3.] — American  Locomotive  Chimneys.— 
The  wide-topped  chimneys  are  on  wood-burning 
locomotives,  and  are  made  of  this  form  to  diminish 
the  velocity  of  the  blast  at  the  top  of  the  "  smoke 
stack  "  so  as  to  prevent  sparks  and  pieces  of  burn- 
ing wood  being  blown  out ;  some  have  a  wire  grate 
over  the  top  for  the  same  purpose.  Our  American 
cousins  consider  them  rather  a  set-off  to  an  engine, 
as  also  the  inevitable  bell  and  "  cowcatcher."— J.  B., 
Belfast. 

[26209.]— Railway  Cockades,  or  Distinguish- 
ing Discs  and  Lights  Carried  over  the  Metro- 

Solitan  Railway.— All  trains  running  over  the 
[etropolitan  Railway  carry  a  system  of  distin- 
guishing head  lights  and  discs,  which  show  the 
description  and  destination  of  the  trains.  The 
Great  Northern  passenger  trains  carry  between 
King's-cross  and  Moonrate-street,  by  day,  a  bine 
disc  with  a  white  cross ;  by  night,  a  blue  light  over 
right-hand  buffer,  and  a  white  light  over  left-hand 
buffer.  Between  King's-cross  and  Ludgate  hill,  by 
day,  a  red  disc  with  a  black  cross ;  by  night,  a  white 
light  over  each  buffer.  Between  Ludgate-hill  and 
Victoria  (over  the  London,  Chatham,  and  Dover 
Railway),  by  day,  a  red  disc  with  blr.ck  cross ;  by 
night,  one  white  light  above  a  green  light  over  right 
hand  buffer.— C.  E.  S. 

[26210.]— Moonstone,  or  Siberian  Crystal.— 
An  artificial  paste,  made  of  glass  (strass),  coloured 
with  metallic  oxides.  It  is  a  good  example  of 
dichroism.— Pecksniff. 

[26210.]— Moonstone.— This  mineral  is  a  variety 
of  orthoclase  or  potash  feldspar.  I  was  not  aware 
that  some  of  its  varieties  are  dichroio.  —  Wm. 
Johnson. 

[26212.]— Lime.— Lime  is  an  oxide  or  rather  the 
oxide  of  the  metallic  element  calcium.  Very  little 
is  known  of  the  metal  itself ;  it  can  be  obtained  by 
decomposing  chloride  of  calcium  by  galvanic 
electricity.  It  is  somewhat  softer  than  lead,  is 
more  of  a  yellow  colour  than  that  metal,  and  melts 
at  a  red  heat.  Calcium  is  letter  known  as  its 
carbonate,  chalk,  marble,  sin  IN,  Ac. ;  it  is  from 
this  source  that  limo  i.«  obtained.  When  chalk  or 
limestone  is  brought  to  a  red  heat  iu  an  open  vessel, 
such  as  a  limekiln,  it  parts  with  the  carbonic  acid 
and  becomes  calcic  oxide  or  quick  lime  (CaO).  In 
this  state  it  has  a  powerful  affinity  for  water ;  it  is 
this  affinity  or  desire  for  combination  which  causes 
the  heat  which  accompanies  the  slaking  of  line. 
Quick  lime  combines  with  700  parts  of  cold  water, 
forming  lime  water,  which  is  quite  clear  and 
transparent,  the  chemical  combination  being  com- 
plete. But  lime  water  baa  an  affinity  for  carbonic 
acid  gas,  with  which  it  forms  calcic  carbonate  or 
chalk,  CaCOj,  which  of  course  is  insoluble  in  water ; 
so  if  lime  water  be  exposed  to  the  atmosphere,  which 
always  contains  carbonic  acid  gas  in  slight  traces, 
it  soon  becomes  of  at  milky  appearance,  as  chalk 
can  only  be  held  in  suspension  or  mechanicallv 
diffused  in  water.  The  reaction  may  be  expressed 
thus:  — CaO,  Ha  +  COj  =  CaCQs  +  HO,.— Phan- 
tom Hand. 

[28212.1— Lime.— Lime  is  made  by  burning  chalk 
(carbonate  of  calcium).  The  object  of  burning  it  is 
to  drive  off  the  carbonic  acid  ma  ;  oxide  of  calcium 
(caustic  lime)  being  the  product.  The  following  is 
the  reaction  that  takes  place  : — 

CaCOj      =      CaO      +  CO, 
Carbonate  of        Oxide  of  Carbonic 
calcium  (chalk)  calcium  (lime)       acid  gas. 
By  adding  water  io  the  above  hydrate  of  calcinm 
(slaked  lime)  is  prodnced  ;  a  small  quantity  of  the 
water  combining  with  the  lime  causes  the  evolution 
of  a  considerable  degree  of  heat,  by  which  another 


portion  of  the  water  is  vaporised.  The  following  is 
the  reaction  :— 

CaO      +       H,0      =  Ca2HO 
Lime.  Water.       Hydrate  of  calcium 

— tEhuuo.  (slaked  lime). 

[26213.]— Those  Boys  Again  — If  you  do  not 
object  to  the  smell  of  coal  tar  you  will  find  it  answer 
your  purpose  by  mixing  a  fourth  or  one-third  fish 
or  any  non-drying  oil ;  give  your  round-top  wall  a 
good  coat  of  this  and  repeat  occasionally — be  careful 
not  to  let  it  go  down  side  of  wall  to  injure  dress  of 
foot  passengers.  I  was  compelled  to  this  course 
with  my  field  gates,  which  were  taken  away  at  night 
by  fellows  with  more  muscle  than  brain,  but  I  have 
not  since  been  annoyed.— Seed  Growkk. 

[26218.]— Those  Boys  Again.— Tar  the  top 
once  a  week. — G.  H.  A. 

[26213.]— Those  Boys  Again.— Paint  a  band  a 
few  inches  wide  on  the  top  of  the  wall  with  any 
cheap  grease  boiled  with  gas  tar.  This  won't 
readily  dry.  and  if  they  sit  on  it  once  they  won't 
repeat  the  dose.— Blue  Pill. 

[26213.]— Those  Boys  Again.— The  following  is 
a  good  remedy :— Get  a  carpenter  to  fit  some  com- 
mon wood  (bent  round)  on  to  the  top  of  the  wall. 
Before  he  fastens  it  on,  knock  some  nails  about  lin. 
apart  into  it  so  that  they  will  project  outside  about 
lin.  Then  fasten  the  board  on  to  the  wall.  When 
the  boys  or  men  get  on  the  wall  (if  they  vault  so 
much  the  better)  the  nails  will  run  into  them.  They 
will  get  off.— Harry  Lee. 

[26215.]— Mining.— If  the  fractional  resistance 
amounts  to  15  5083  horse-power  in  ventilating 
48,000  feet  of  air,  the  weight  of  the  motive  column 

would  be  jA, =  10661b.   The  weight 

of  one  cubic  foot  of  air  in  the  downcast  at  a 
temperature  of  38°  is  0-070908  x  600,  depth  of  shaft 
in  feet  =  47  90881b.  Now,  if  we  assume  that  the 
temperature  of  the  upcast  be  180°,  the  weight  of  one 
cubic  foot  will  be  062220  x  600  =  37  3320  lb.,  which 
is  the  weight  of  air  one  foot  area  in  the  upcast 
subtracted  from  the  weight  in  the  downcast  = 

1060.  For  proof,  1™fl^*°°°   =    15  W  horse- 

Kwer,  so  that  the  temperature  in  the  upcast  must 
180°.— S.  8. 

[28216J— Fan  Blast.— This  is  a  case  of  want  of 
steam.  Provided  you  will  not  reduce  the  revolutions 
of  fan,  so  as  to  require  less  power  to  drive,  no 
amount  of  altering  the  driving  gear  will  do  any 
good.  If  the  slide  is  properly  set,  both  it  and  the 
piston  steam  tight,  you  require  at  present,  by  calcu- 
lation, 71b.  of  steam  per  square  foot  heating  surface 
per  hour  to  supply  the  engine  at  80  revolutions, 
whioh  is  above  the  capacity  of  steam  boilers.  There- 
fore, you  have  to  get  another  boiler  to  help  the  pre- 
sent one.   See  reply  to  query  25973.— W. 

[26219.1— House  Building.— W.  Wilson  should 
obtain  the  services  of  a  good  practical  bricklayer, 
who  understands  the  nature  of  the  work  he  requires, 
which  is  called  underpinning.  After  the  main 
excavations  for  cellars  are  made,  say  to  within 
12in.  of  the  wall,  if  ground  is  solid,  pieces  of  the 
earth  3ft.  in  length  may  be  removed  from  beneath 
the  old  work,  and  the  new  built  and  pinned  np  from 
the  bottom  of  the  excavation  to  the  under  side  old 
wall  and  upright  with  it,  and  this  must  be  repeated 
until  the  walls  are  built  in  all  round  the  cellar. 
The  ground  floor  wall  may  be  taken  out  after 
pntting  in  needles  and  props  to  support  the  super- 
incumbent weight  until  an  iron  or  wood  beam  is 
fixed  to  carry  it ;  this  requires  some  calculation  as 
to  the  weight  the  beam  has  to  carry,  and  must  be 
made  of  sufficient  strength ;  the  brickwork  over  the 
beam  should  be  well  pinned  up  in  cement,  and  slate 
driven  in  the  joints  to  prevent  any  settlement  of  the 
old  work. — Architectds. 

[26221.]— Cold  Soldering  and B rasing— There 
is  only  one  kind  of  cold  soldering  which  is  of  any 
nse  stall,  and  that  is  effected  by  the  galvanic  battery 
depositing  a  layer  of  metal  between  the  surfaces  to 
be  joined.  As  to  the  old  receipts  of  fluoric  ajsid, 
tartar,  Ac,  they  are  all  bosh.  Sal-ammoniac  and 
sulphur,  along  with  iron  filings,  will  make  a  weak 
joint  with  iron,  but  it  has  no  tenacity.  Bracing 
requires  a  good  heat.— AxTBITB. 

(20222.J— Violin.— It  is  more  difficult  to  bow  the 
3rd  and  4th  strings,  because  they  are  thicker  than 
the  others-^.e.,  nse  thinner  strings  or  a  higher 
bridge.  This  may  spoil  the  position  of  the  1st  and 
2nd,  and  make  them  even  worse.  No,  I  think  yon 
had  better  learn  to  bow  smoothly,  and  afterwards 
the  tone  will  follow.  The  violin  is  nothing  without 
the  bow.  the  bow  is  nothing  withont  a  good  bow 
arm.  which  is  at  once  strong  and  tender — mechani- 
cally strong,  mentally  tender.  Both  kinds  of  tone 
are  in  the  violin,  in  the  bow,  and  in  the  performer, 
and  the  artist  produces  them  and  perceives  them  in 
every  instrument,  as  the  Italian  sculptor  perceived 
angels  in  every  block  of  marble.  As  a  rule,  the 
soundpost  is  situated  Jin.  behind  the  bridge.  To 
those  who  have  a  damp  hand,  which  qnickly  destroys 
the  1st  string,  I  recommend  a  loop  of  gut  per- 
manently attached  to  the  tail  piece,  to  which  the 
string  can  he  fastened,  so  dpinir  away  with  the 
pressure  behind  the  bridge,  which  is  thus  thrown  on 
the  loop  and  gives  the  string  a  better  chance  of 
standing.  The  common  resin  without  preparation 
is  the  best,  the  sole  objeot  being  to  roughen  the  bow. 
Practise  in  an  empty  room  away  from  everybody, 


forget  the  world,  but  play  to  a  critical  audience  I 
mean  conscientiously,  as  the  original  masters  did, 
even  religiously.  It  would  be  an  exquisite  pleasure 
to  hear  Corelli's  pieces  played  after  service  in 
church,  as  they  used  to  be  for  many  years  on  tbe 
Continent.  I  could  say  more  to  our  reformers,  bat 
judgment  will  ensue.— Fiddler. 

126223.1  —  Hobey  Mining  Engine.  —  To  get 
nominal  horse-power,  multiply  the  square  of  the 
cylinder's  diameter  in  inches  by  the  force  of  the 
steam  in  ponnds  per  square  inch,  and  by  -003,  the 
product  is  the  number  of  horses'  power.  —  W. 
Ash u rot,  Cleveland. 

[28225.]  —  Weeds  on  Gravel  Walk*.  —  Am- 
moniacai  liquor  from  the  gas  works  will  effectually 
destroy  the  weeds.  The  liquor  should  stand  five  or 
six  Twaddle.— Hydrocarbon. 

[28225.]— Weeds  on  Gravel  Walks.— The  beet 
course  you  can  adopt  is  to  break  up  the  present  path, 
rake  off  the  largest  weeds,  and  then  gather  np  some 
of  the  surface  gravel  and  mix  with  coal  tar  to  the 
consistency  of  mortar  ;  spread  this  over  your  path- 
way an  inch  or  two  thick,  cover  this  again  with  a 
sprinkling  of  clean  gravel,  then  roll,  add  another 
thin  coating  of  gravel  to  finish  off.  No  weeds  will 
grow  in  this,  nor  will  there  be  any  unpleasant  smeU 
or  injury  done  to  grass  edgings  if  the  tar  mixture 
is  put  a  little  thinner  on  the  sides  of  the  pathway. 
I  did  my  own  gravel  walks  in  the  above  manner 
some  three  years  ago,  and  have  not  been  troubled 
with  a  weed  in  them  since — it  is  thoroughly  effective 
and  does  not  cost  much. — Seed  Grower. 

[26226.1— Weeds  on  Garden  Walks.— A  satu- 
rated solution  of  carbolic  acid,  sprinkled  over  the 
path  from  a  common  watering-can,  will  effectually 
destroy  the  weeds,  and  also  kill  ants  and  other 
small  insects  that  may  harbour  there.  If  the  walk* 
have  box  or  grasj  edgings,  great  care  must  be  taken 
in  applying  the  solution,  lest  the  edgings  suffer 
from  its  contact,  as  it  has  no  particular  respect  for 
any  sort  of  vegetation.  A  few  years  ago  I  applied  a 
dose  of  this  sort  to  a  large  roughly-paved  court,  in 
whioh  all  sorts  of  weeds  grew  from  between  the 
joints  of  the  stone-pitching.  One  dose  was  suffi- 
cient for  the  season ;  and,  as  I  was  fool  enough  to 
mix  up  the  crude  acid  and  water  with  my  bare  hands 
while  dissolving  the  acid,  the  result  was  the  almost 
immediate  burning  of  the  epidermis  by  the  picric 
acid  which  the  crude  carbolic  acid  contained.  As 
soon  as  I  felt  the  severe  smarting  I  rinsed  my  hands 
in  clear  water,  then  rubbed  them  over  with  colxa 


oil,  which  allayed  the  pain,  bnt  all  the  skin  came  off 
where  the  acid  had  touched,  and  left  a  very  dis- 
agreeable feeling  for  several  weeks.  I  mention  this 
as  a  warning  to  others  against  committing  a  similar 
mistake.— Sylvanus. 

[26225.]— Weeds  in  Gravel  Walks. — A  thick 
coat  of  perfectly  clean  gravel,  say  Sin.  to  Sin.  thick, 
will  keep  walks  dear  of  weeds  for  years,  especially 
if  they  are  first  bottomed  with  broken  stone  or 
brick-bats.— J.  B.,  Belfast. 

[26225.1— Weeds  on  Gravel  Walks.— If  yon 
have  a  box  edging  you  have  no  remedy  except 
constant  hoeing  and  subsequent  watering  with 
strong  solution  of  borax,  but  if  you  have  no  live 
ediring  hoe  and  water  (from  an  earthenware  vessel) 
with  spirits  of  salts— only  mind  your  fingers  and 
clothes.— S.  Bottonb. 

[26225.1—  Weeds  on  Walks.— Buy  common 
vitriol,  about  3d.  per  lb.  Choose  a  clear  evening 
after  a  hot  day,  put  water  into  a  wooden  pail  and 
add  vitriol  thereto  in  th  •  proportion  of  one  to 
thirty  parts  of  water.  Take  a  well-painted  water- 
ing pot,  and,  beginning  at  the  end  of  the  path,  step 
backwards,  watering  as  you  go,  taking  care  to  keep 
clear  of  the  edgings,  if  box.  Ac,  and  to  avoid 
splashing  the  mixture  over  clothes  and  boots.  When 
done  till  the  pail  with  fresh  water  and  leave  the 
watering  pot  in  all  night  to  soak  out  tbe  acid.  In 
the  morning  the  path  will  not  injure  boots  after  the 
dew  is  off.  and  the  weeds  will  be  either  all  dead  or 
dying.  Should  one's  clothes,  Ac.,  get  a  spot  or  two 
a  teaspoonful  of  smelling  salts  in  water  will  restore 
the  colour.  Let  the  path  remain  for  a  day  or  two 
and  then  brush  off  tbe  dead  weeds.  One  application 
is  generally  sufficient  for  a  long  time.  Tried  and 
proved  for  years.— B.  H. 

r26225.1-Weeds  on  Gravel  Walks.— Get  a 
little  crude  carbolic  acid,  which  is  cheap,  and  make 
a  very  dilute  solution  with  water,  about  an  ounce 
to  a  grallou :  water  the  gravel  very  carefully  with  it. 
Don't  let  it  touch  the  grass  lawn  or  borders. — 
Blue  Pill. 

[26231.]— Piano.— "Brother  Bob"  might  load 
the  hopper  ends  of  his  piano  keys  with  lead.  A 
centre  bit  hole,  the  necessary  size  of  which  he  must 
ascertain  by  trial,  beginning  with  a  small  one, 
would  bore  holes,  and  they  might  be  filled  with  lead 
in  a  melted  stnte.  I  have  done  this  with  organ 
keys  successfully. — Montrose. 

[28232.1  —  Cleaning  Fire  Brass  Guards.  — 
Brass  rubbed  with  a  mixture  of  rotten  stone  and 
oil.  applied  with  leather,  will  give  a  bright  polish.— 
Olive-branch. 

[28233.]  —  Magnetio  Influenoe.  —  The  query 
reminds  me  of  the  story  of  an  American  who  dis- 
covered that  a  magnet  of  a  peculiar  form,  whes 
applied  to  the  jaw,  would  cure  toothache.  A 
sceptical  surgeon  made  a  wooden  magnet  and 
applied  it  with  equal  success,  bnt  on  his  revealing 
the  fact  no  farther  cures  could  be  effected  by  either 
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meirnet  or  wood.   The  imagination  is  a  better 
doctor  than  many  people  think.— J.  B.,  Belfast. 
[50233.]— Magnetic  Influence.— Can't  do  any 
K>d,  in  my  humble  opinion. — Blur  Pill. 
[20333.]— Magnetic  Influence.— Apropos,  and 
rbnt'e  the  use  of  carrying  a  roll  of  sulphar  in  one's 
pocket,  as  I  know  some  do,  to  cure  rheumatism  ? — 
Fiddler. 

[20235.]—  Piano  Tuning— Being  in  the  same 
difficulty  is  "  Ariel  "  some  two  or  three  years  ago. 
I  devised  the  following  plan  to  assist  the  ear,  in  the 
imperfect  chords,  in  equal  temperament.  Fig.  1  is  a 
monochord.  Oet  a  piece  of  board  0ft.  x  oin.  x  l  Jin. 
(a  piece  of  flooring  board  will  do),  plane  one  side  and 
edge  straight,  fix  a  piece  lin.  x  l^in.  across  the  top 
end.  to  form  the  nut  for  the  string  to  pass  oyer. 
Make  a  bracket,  as  shown,  to  fit  flat  to  tie  face  of 
the  board,  which  acts  as  a  sliding  bridge.  Procure 
a  length  of  piano  wire,  secure  one  end  to  the  top 
end  of  board  with  a  screw,  to  the  other  end  hang  a 


Mlb 


•.  weight,  keep  it  about  Cin.  from  the  floor,  and 
fix  the  top  end  of  board  to  the  wall,  or  some  conve- 
nient place,  near  the  pinno.  Now  shift  the  bridge 
till  you  get  the  same  note— i.e.,  tenor  C— on  the 
piano,  and  mark  the  place  on  the  board.  Shift  up 
again  to  the  octave  aliove  middle  C.  and  mark 
across  as  before.  ^Within  these  two  lines  lie  the 
twelve  semitones  of  the  octave.  Divide  as  shown  iu 
Tig.  2,  for  which  you  will  probably  require  a  thin 
board  about  aft.  >  I8in,  The  rest  is  simple,  with  ■ 
true  square  and  straight  edge,  and  care  in  dividing 
the  spaces. — Oasis. 

[20238.] I  — Induction  Coil. —*' Beginner  "  has 
begun  badly.  Just  depends  how  big,  or  strong,  or 
for  what  purpose  you  require  coil.  Might  as  well 
ask  how  much  water  will  make  a  pond.— Blue  Pill. 

[20239.1-Bifle  Sight— Before  using  hold  both 
front  and  back  sights  over  a  small  piece  of  burning 
camphor;  it  gives  a  beautiful  dull  black,  which  will 
not  give  the  slightest  blurr,  however  bright  the 
sun  may  be  sbiuiug.— JDkuoo. 

[20239.— Bifle  Sight.— Fiist  clean  it  well,  then 
rub  over  it,  with  a  bit  of  flannel,  a  little  butter  of 
antimony,  which  you  can  get  from  the  drngsrist's  — 
Quikico. 

[20240.]— Hay  Fever.— Hay  fever  is  prevalent  at 
this  season  of  the  year  in  many  districts,  and,  if  not 
a  malady  of  the  most  serious  character,  it  is  never- 
theless an  exceedingly  troublesome  and  unpleasant 
one  ;  and  in  the  interest  of  those  who  are  liable  to 
it— and  they  are  very  numerous— a  discovery  which 
two  Continental  professors  appear  to  have  made 
between  them  cannot  be  too  generally  known,  'lhe 
victims  of  this  curious  epidemic  cau  never  venture 
into  the  sunshine  or  tret  heated  by  exercise  between 
about  the  middle  of  May  and  the  end  of  June  with- 
out an  attack  of  violent  sneering,  inflammation  of 
the  nose,  severe  heodache,  and  general  depression— 
m»?  ^  a"  *ne  symptoms  of  a  most  distressing 
cold.  Prof.  Helmboltx  observed  that  the  malady 
was  invariably  characterised  by  the  presence  of 
very  minute  infusoria,  not  unlike  the  queer  little 
creatures  that  wo  sometimes  see  in  rain-water 
butts,  only  very  much  smaller.  These  he  found 
sticking  most  tenaciously  in  the  cavities  and  re- 
cesses of  the  nose,  and  he  noticed  that  at  low 
temperatures  they  were  very  sluggish  and  inactive, 
and  woke  up,  as  it  were,  when  they  were  warmed 

o_i*e  wn8  the  8<,cret  of  tne  disett»e ;  but  it 
was  Prof.  Binz  whose  investigations  suggested  the 
remedy.  He  found  that  infusoria  might  be  poisoned 
by  quinine,  and  of  this  fact  Helraholtz  availed  him- 
self in  bis  treatment  of  hay  fever,  and  from  which 
he  himxelf  had  been  a  Bufferer  in  the  early  summer 
HVSO  year*.  The  learned  profi-ssor  mad.'  a  very 
weak  solution  of  sulphate  of  quinine,  and  lying  Bat 
on  his  back  with  his  head  down,  he  poured  a  little 
of  it  into  each  nostril,  and  found  instant  relief.  By 
occasionally  repeatiuar  the  operation  he  completely 
r°n  4 lb.e®nen,y.  w»o.  in  spite  of  all  his  efforts  to 
prevent  them,  had  for  so  many  yoars  thus  auda- 
ciously taken  up  their  summer  quarters,  not  merely 
under  his  very  no«e.  but  in  it.  By  this  means  he 
'•ouiil,  he  found,  enjoy  entire  immunity  even  in  the 
hottest  weather  and  during  the  greatest  bodily 


exertion.  The  remedy  is  a  cheap  and  simple  one, 
and  mi. lit  to  prove  very  valuable  to  those  whom 
this  queer  affection  deprives  of  half  the  pleasure 
they  find  in  a  country  walk  at  this  delightful  season 
of  the  year.— H.  S. 

[20240.J— Hay  Fever.— Make  a  strong  effort  to 
get  a  fortnight's  change  of  air.  H  possible  to  town 
or  seaside. — Blue  Pill. 

[20244]— How  to  become  an  M.D.— Must 
study  four  years  at  a  British  university,  or  purohase 
the  degree  from  the  University  of  Philadelphia, 
Pine-street,  Philadelphia.  What  costs  little  is  worth 
little. — Blue  Pill. 

[20244  ]-How  to  Become  an  KB,- H  you 
wish  to  take  the  London  M.D.,  which  ranks  firstt  it 
is  necessary  that  you  pass  the  London  University 
matriculation  examination,  and  afterwards  the  pre- 
liminary scientific.  You  will  find  that  botany  occu- 
pies an  important  place  in  the  preliminary  scientific 
examination ;  also  a  thorough  knowledge  of  Latin 
is  required  for  the  matriculation.  You  will  find  (as 
I  have  done)  that  Latin  is  extremely  useful  in  your 
medical  studies,  which  should  commence  after  you 
have  passed  the  preliminary  scientific.  The  medical 
curriculum  occupies  four  years  at  almost  every  uni- 
versity or  medical  school.  During  the  second  year 
you  ought  to  appear  at  a  primary  examination 
(anatomy  and  physiology),  and  at  the  end  of  the 
fourth  a  pass  examination.  Tbe  next  is  the  first 
M.B.  of  the  London  University  ;  having  pa«sed  this, 
you  have  the  second  M.B.,  and  finally  the  M.D. 
The  fee  for  the  medical  curriculum  avorages  .£100. 
This  sum  is  payment  for'  lectures,  Ac,  and  does  not 
includo  maintenance.  To  show  the  severity  of  the 
London  M.D.  examination,  only  seven  passed  in 
18(58.  Unless  you  are  a  thorough,  persevering 
worker  it  is  folly  to  begin  only  to  discontinue  it 
after  a  period.  The  fees  at  Olasgow  for  a  full 
medical  course  are  about  .£50.  I  shall  be  happy  to 
send  further  advice  if  necessary.— J.  H.  Kisby, 
Medical  Student. 

[20348.]— Transparent  Paper.— You  don't  say 
in  what  light  the  pictures  are  to  be  viewed.  If  held 
up  to  the  light  oiled  paper  is  the  best.  This,  with 
enlarged  pictures  before  a  window,  makes  a  good 
day  matrio-lantern.  But,  if  transparency  is  wanted, 
say  between  the  leaves  of  a  book,  gelatine  might  be 
tried  .  you  could  draw  on  one  side,  and  that's  all ; 
no  painting  ou  the  other,  as  moisture  and  gelatine 
don't  agree. — Fiddler. 

[28250/|—  Cockroaches.— Get  half  a  pound  of 
powdered  borax,  spread  it  on  pieces  of  card  or  paper, 
and  lay  it  about  the  place.  This  is  a  perfect  cure  for 
the  above-mentioned  pest,  the  things  cannot  live  in 
the  presence  of  this  substance,  they  will  all  disap- 
pear in  a  very  short  time.— G.  Morton. 

[20250.]— Cockroaches— Let  "  F.  B."  mix  a 
strong  solution  of  washing  soda  in  a  bucket,  and 
lay  it  about  their  haunts  with  a  whitewash  brush. — 
M.  X. 

[20253.]  —  Annuities  (London  University 
Questions.)— Let  r  be  the  rate  of  interest,  and  v 
the  present  value  of  1  due  at  the  end  of  a  year 
{  =  (1  +  r)  -  1  }  ;  then  the  present  value  of  an 
annuity  of  1  for  n  years  is  20,  while  the  present  value 
of  an  annuity  of  1  for  2a  years  is  24.  Setting  out 
the  present  value  of  the  successive  payments,  we 
have— 

20  =  v  +  &  +  v1  +  .  .  .  .  +  t<« 
24  =  r+  v2  +  v»  +  .  . . .  +  v  +  V  +  l  +  .  .  .+  W3". 
Subtracting  the  first  equation  from  the  second, 
4  =  v"+'  +  t'»  +  I+  ....  +  yfi* 
m  v*  (v  +  vJ  +  «'  +  ...  .  +  v"). 
But  the  value  within  brackets  is,  aB  already  proved, 
equal  to  20  ;  * 
.■.  4  =  u»  x  20*. 


[20255.]  —  Annuities  (London 


University 
to 


Questions).— The  value  of  an  annuity  of  1 

continue  for  ever  is,  as  proved  above,  equal  to  ; 

if,  then,  this  value  is  equal  to  25,  we  have 

25  =  L  or  r  =  -0*. 
r 

The  value  of  an  annuity  of  A  for  3  years  is  equal  to 

A    1  -  (1  +  r)  -  * 
r  ' 

which,  by  the  question,  is,  when  r  =  "04,  equal  to 
£5,000.   Thus  we  have— 


A 


i-u-ot!-^ 

•04 


(104) 


and  vh  = 


-=  =  2. 
20 


Or  A  {  1  -  (101)  -  »  >■  =  200, 

-  3  =    .$  '  -  1 

(1-04)3  P124804 
.-.  A  (1  -  -888W0)  =  200, 
Or  A  x  -111004  =  200; 
.-.  A  =  180174. 
The  second  question  is  rather  vaguely  worded ;  the 
evident  intention  is,  however,  as i follows: — A  man 
invests  .£10,000  iu  the  purchase) of  land;  he  then 
borrows,  on  the  land,  Jths  of  his  invested  money ; 
with  this  loan  he  buys  more  land,  andlborrows  upon 
this  ftbs  of  the  sum  invested  in  its  purchase  ;  then 
buys  new  land  .with* this  loan,  and  borrows  again 
upon  it;  and  so  continually.   The  amount  borrowed 
the  first  time  is  clearly 

|  x'10,000; 
that  borrowed  the  second  time  id — 

»  x  (»  x  10,000)  =  (»)»  x  10,000, 
and  so  on  ;  the  amount  borrowed  the  nth  time  being 

(»)»  x  10,000. 
The  total  borrowed  will  therefore  be 

10,000  J,  4  +  (*)*  +  (|)3  +  >., 

which  is  equal  to 

f  x  10,000  J,  1  +  |  +  (4)J  +  («»  +  ....>.. 

The  value  of  this  infinite  series  is,  by  the  well-known 
formula  in  "  Geometrical  Progression,"  equal  to 

The  total  amount  borrowed  is  therefore, 

f  x  10,000  x  {  =  25,000. 

As  a  matter  of  fact,  the  sum  borrowed  can  never 
actually  reach  this  amount;  but,  by  taking  a 
sufficient  number  of  terms  (or  in  othor  words, 
repeating  the  operations  of  purchasing  land  and 
borrowing  thereon  sufficiently  often),  the  total 
borrowed  may  be  made  to  differ  from  .£35,009  as 
slightly  as  mav  be  desired. — Fellow  of  the 
Institute  of  Actuaries. 

[28250.]  —  Annuities  (London  University- 
Questions). — The  value  of  an  annuity  of  m,  deferred 
n  years,  and  then  to  continne  n  years,  interest  at 
(E  -  1)  per  1,  is 


B  -  1 

This,  by  the  question,  is  eqnal  to 
A 

Equating,  we  obtain— 
A  . 


B  -  1 

1  -  R— 
B  -  1 


1  -  R— 
R  -  1 


R 


A 


But  the  formula  for  the  present  value  of  an  annuity 
of  1  for  n  years  may  be  otherwise  expressed — 

20  =  1  ~-. 
r 

Inserting  the  value  of  v  tins  found,  this  becomes 
1-2  '8 


20  = 


90 


•04. 


—Fellow  of  the  Institi  te  ok  Actuaries. 

[26254.]  —  Annuities  (London  University 
Questions).— Since  1  i.s  the  present  value  of  r  per 
annum  for  ever,  we  can  find  by  a  simple  proportion 
the  value  of  P  per  annum  for  ever.  Thus 

r  :  P  ::  1  :  f . 

r 

Therefore  the  present  value  of  a  perpetuity  of  P  is, 
at  tbe  fine  of  its  commencement,  equal  to  £  The 

present  value  of  a  sum  due  n  years  hence  is 
(1  +  r)  ;  if,  therefore,  the  perpetuity  is  deferred 
n  years,  the  present  value  will  be 

-  x  (1  +  r)~"- 

T 

But  we  have  already  seen  that  its  valuo  n  years 
hence  (that  is,  at  the  time  of  its  commencement)  is 

-  ;  therefore  its  present  value  is  to  its  value  n  years 

hence  as  (1  +  r)-«    :    1.— Fellow 
Institute  op  Atuari  ks. 


I  notice  that  in  queries  26254  and  20250  the  expres- 
sions "  r  per  cent."  and  "  R  —  1  per  cent."  are  used, 
although  from  the  context  it  is  quite  dear,  in  each 
case,  that  these  are  the  rates  of  interest  per  1.  This 
is  a  curious  inaccuracy  to  appear  in  an  examination 
paper. — Fellow  or  the  Institute  or  Actuaries. 

[26204  ] -Electrioal.— You  will  be  able  to  work 
well  with  a  spindle  through  the  cylinder,  and  with 
suoh  a  cylinder  as  you  possess  you  ought  to  have  a 
2in.  spark.— W.  J.  Lancastre. 

[20205.1—  Electro -magnet. — Your  query  is  not 
sufficiently  definite.  An  electro -magnet  is  not  a 
permanent  magnet,  and  therefore  your  query  needs 
revising  before  you  can  get  an  answer.  Which  do 
you  require— a  steel  magnet  or  an  electro-magnet? 
— W.  J.  Lancaster. 

[20205.J—  Eleotro-magnet.— "  J.  C."  heads  his 
question  "Electro-magnet,"  and  asks  for  informa- 
tion as  to  a  permanent  magnet.  If  he  means  the 
latter,  the  best  form  is  mode  of  steel  hoops  of  good 
quality,  a  number  bound  up  as  onei  and  connected 
to  soft  iron  ends  or  poles.  I  have  not  sufficient 
detailed  acquaintance  with  actual  construction  to 
Hive  accurate  particulars  as  to  size  and  cost  of  one 
to  do  particular  work,  which  movement  must 
depend  very  much  on  quality  of  metal  used  and  the 
mode  of  magnetising.—  Sigma. 

[26207.] -Induction  Coil.  —  To  "  Sigma."  — 
1  and  2.  The  paper-layers  should  be  increased  in 
pioportion  to  the  lengths  of  wire  they  separate : 
therefore,  where  tbe  wire  begin*  to  return  on  itself 
a  single  layer  is  suffieieut,  while  as  the  layer  of  wire 
i  advances  over  that  beneath  it  the  thickness  should 
the  |  be  increased  to  4  or  0  layers ;  as  the  length  of  the 
wire  increases  in  the  outer  turns' the  thickness  If 
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the  paper  should  increase,  because,  although  the 
inductive  effect  on  the  actual  wire  is  less  there  than 
nearer  the  core,  yet  the  total  inductive  action  is 
distributed  equally  in  the  form  of  tension  along-  the 
whole  length  of  wire  according  to  the  regular  laws ; 
the  actual  tensions  are.  therefore,  greatest  in  the 
outer  layers,  which  contain  the  two  ends  of  the 
wire ;  for  this  reason,  also,  the  separating  disc  is  to 
be  thicker  or  wedge-formed  towards  its  exterior. 
3.  I  think  "grass-bleached"  tissue-paper  is  the 
best ;  some  say  common  straw-paper  is  good,  but 
whatever  is  used  should  be  tested  as  to  its  freedom 
from  acid,  and  baked  thoroughly  dry  before  it  is 
para  fined. — Sigma. 

[26208.]— Paste  for  Labelling  Tin  ware. -Shoe- 
maker's paste.  Before  applying,  wash  the  part  to  be 
labelled  with  strong  hot  soda  water.— Bino. 

[26268.]— Paste  for  Labelling  Tinware.— Try 
a  paste  made  of  starch,  with  a  little  glycerine  added 
to  it.— Sigma. 

[26270.]— Valve  Betting.— I  should  infer  from 
the  diagrams  you  send  that  the  steam  in  your  engine 
is  "wire  drawn."  The  inside  diameter  of  your 
steam-pipe  should  not  be  less  than  6in.,  and  it 
would  be  well  to  verify  if  the  areas  of  the  stop  and 
throttle  valves  are  equal  to  the  area  of  the  steam- 

?ipe,  aa  a  proper-sized  steam-pipe  is  of  no  use  unless 
h*>se  valves  give  the  same  area  of  passage  to  the 
steam  as  it  does.  The  area  of  the  steam  ports 
should  not  be  less  than  23  square  inches  each.  The 
strain  on  the  beam  on  passing  the  centres  would,  I 
think,  be  diminished  by  giving  a  little  more  lead  to 

Jour  valves,  as  the  diagrams  show  them  to  be  rather 
ate.  If  your  engine  has  an  ordinary  throttle-valve 
and  governor,  the  difference  in  the  cylinder  and 
boiler  pressures  may  be  caused  by  the  engine  not 
having  enough  to  do,  as  the  throttle-valve  will  only 
allow  sufficient  steam  to  pass  to  keep  the  engine  at 
her  proper  number  of  revolutions.  I  have  seen  the 
initial  pressure  in  the  cylinder  vary  from  12lb.  to 
301b.  or  401b.  in  two  consecutive  strokes,  according 
to  the  amount  of  work  on  the  engine.— Ingenieub. 

[26271.]— Insulating  Coil.— The  ends  should 
slightly  overlap.  The  best  mode  is  to  cut  the  paper 
in  half-inch  strips,  and  wind  it  spirally  over  the  coil, 
half  overlapping,  so  as  to  get  two  thicknesses.— 
Sigma. 

[26272.1— Extinction  of  Life.— This  has  been 
asked  before,  and  no  satisfactory  solution  arrived 
at.  I  only  pnt  this  hint  forward  to  be  considered  : 
When  the  lungs  cease  action  it  infers  extinction  of 
life ;  but  how  can  the  total  cessation  be  ascertained  t 
— Fiddler. 

[28272.]— Extinction  of  Life.— The  only  certain 
evidence  is  when  the  body  begins  "  to  call  out  for 
earth,"  or,  in  modern  phrase,  when  decomposition 
gives  evidence  to  the  senses  that  it  has  set  in  — 
H.  G.  W. 

[26272.]— Extinction  of  Life.— No,  it  is  not 
possible ;  the  pulse  may  cease  to  beat,  the  respiration 
may  be  inaudible,  the  corneas  may  be  rigid  and  so 
called  glary,  and  yet  death  should  not  have  taken 
place ;  the  chin  may  also  fall,  and  yet  the  sufferer 
still  ungers.  When  irritability  in  the  muscular 
fibres  vanishes  then  death  has  taken  place,  also 
when  rigor  mortis  sets  in  death  has  taken  place. 
Rigor  mortis  first  takes  place  in  the  muscles  of  the 
neck  and  then  gradually  spreads.  Bruhier,  in 
"Dissert,  sur  l'lncertitude  des  Signes  de  la  Mort," 
has  collected  fifty-two  ra'es  of  persons  buried  alive, 
four  of  persons  dissected  prematurely,  fifty-three 
of  persons  who  recovered  without  assistance  after 
they  were  laid  in  their  coffins,  and  seventy-two 
falsely  reported  (land.  Ot  the  6th  of  the  present 
month  I  saw  a  child  whose  respiration  would  not 
dim  a  mirror,  whose  pulso  had  thinned  out  until  it 
could  not  be  felt,  ami  whose  ayes  had  a  peculiar 
fixed  glare,  and  the  child,  in  fact,  was  pronounced 
by  its  nurse  "dead."  It*  face  was  deadly  pale,  its 
arm,  when  lifted,  fell,  and  preparations  were  made 
to  lay  the  child  out.  and  in  the  course  of  an  hour, 
when  all  signs  of  life  hud  seemed  to  have  gone,  the 
child  was  touched,  when  immediately  it  took  a  deep 
inspiration,  and  from  that  time  continued  breath- 
ing at  long  intervals ;  the  intervals  gradually 
became  more  frequent,  and  in  two  hours  after  the 
apparent  death  the  child  partook  of  small  doses  of 
milk  and  brandy.  It  lived  until  the  8th,  and  then 
sank  into  a  similar  condition  to  that  presented  on 
the  8th.  On  the  8th,  however,  it  did  not  regain 
consciousness,  and  died  early  in  'the  afternoon.  I 
have  seen  many  cases  of  death,  but  never  did  I  see 
the  signs  so-called  of  death  more  patent  than  on 
the  6tn.  Here  was  a  case  in  which  an  M.D. 
prononnced  life  extinct,  and  yet  afterwards  the 
child  moved  several  times,  and  this  after  the  pulse 
and  respiration  were  apparently  suspended— W.  J. 
Lancaster. 

[26278/)— To  Mr.  Lancaster— I  would  advise 
you  to  wind  a  secondary  wire  around  your  present 
primary :  let  the  wire  be  a  little  thinner  than  the 
primary,  but  do  not  have  it  so  thin  as  ordinary 
secondary  wire,  then  make  a  brass  tube  to  slide  over 
the  bundle  of  iron  wires  and  have  a  good  contact- 
breaker.  With  such  a  coil  you  would  get  a  good 
continuous  current,  most  useful  to  you  in  eases  of 
headache,  neuralgia,  Ac.  If  yon  wonld  like  to  make 
an  electro-magnetic  machine  I  shall  be  glad  to  help 
you,  but  they  are  not  so  satisfactory  as  coils.— 
W.  J.  Lancaster. 

[26276.J— Pianoforte  Improvement.— I  have 
no  doubt  others  of  "ours  "  will  answer  this  question 


with  a  non  possumus,  bttt  if  there  is  anything  to 
work  with  or  fasten  to,  I  should  get  an  iron  stnng- 

Elate  and  put  in.  I  suppose  this  means  a  new  sound- 
oard  as  well,  for  when  yon  once  begin  to  take  to 
pieces,  'tis  like  a  watch,  it  all  comes  undone.  Yon 
will  have  to  do  it  single-handed,  for  old  pianos,  like 
old  barrel-organs,  do  not  suit  the  genius  of  onr 
modern  fittings  or  fitters. — Fiddler. 


.]  —  New  Battery.  —  The  mineral,  the 
mineral,  was  the  question,  but  the  answer  came  sot. 
I  remember  reading  of  ibis  cell,  but  never  could 
hear  what  the  Spanish  mineral  consisted  of,  and 
since  the  notice  in  1873  I  have  not  heard  of  this 
wonderful  cell ;  from  the  description  then  given  it 
seemed  to  me  to  be  but  a  modification  of  the 
Daniell's  cell.  Probably  "  Sigma "  may  know 
something  of  the  mineral.— W.  J.  Lancaster. 

[26283.]—  Bale   of   Finding  Percentages.— 
"  Busty"  will  find  the  shortest  way  of  obtaining 
his  percentages  is  by  means  of  rule  of  three — e.g., 
(1)  26,105  :  100  ::  822  :  r. 

From  this  we  find  the  percentage  to  be  or 
nearly  1^. 

(2)  1200000  :  100  ::  226,000  :  «, 

Prom  which  the  percentage  is  found  to  be  18J.— 

Scholaris. 

[20281.]—  Contact  Breaker.— The  defect  lies  in 
the  arrangement  not  being  made  so  as  to  prolong 
the  current  sufficiently  to  thoroughly  magnetise 
core,  and  I  should  think  it  most  likely  also  that  the 
core  itself  is  made  of  bad  iron  not  sufficiently 
annealed,  so  that  it  magnetises  slowly  and  retains 
its  magnetism  too  long.  Try  a  heavy  hammer— 
that  is,  block  of  soft  iron— on  a  spring  as  strong  as 
the  core  will  work,  or  mount  the  screw  upon  a 
spring  so  that  it  will  follow  the  armature  a  little, 
aud  bo  prolong  the  time  of  contact.— Sigma. 

[26285^— Condenser. — You  can  make  a  con- 
denser of  any  size  you  please,  so  as  to  go  under  the 
stand.  All  you  have  to  do  is  to  increase  the  number 
of  sheets  till  the  desired  effect  is  produced.  If  this 
increases  the  thickness  too  much  put  a  beading 
round  the  base,  so  as  to  deepen  the  space,  ana 
enlarge  the  stand. — Sigma. 

[26291.]— Polishing  Floors.— First  wash  and 
scrub  the  floor  thoroughly  by  the  ordinary  process, 
and  when  perfectly  dry  apply  the  beeswax.  A  thick 
flat  piece  will  answer  well.— A.  B.  Bin-Andae. 

[26292.]— Warte.— The  following  are  two  excel- 
lent remedies  for  warts  or  worts.  Touch  the  wart 
daily  with  the  tincture  of  the  Rhus  Toxicodendron 
or  poison  oak,  which  grows  in  North  America.  It 
is  sold  by  the  homoeopathic  chemists.  The  applica- 
tion should  be  continued  some  little  time.  A  little 
aromatic  vinegar  placed  on  the  wart  with  the  finger 
before  going  to  bed  is  a  remedy  that  seldom  fails  to 
destroy  it.  The  latter  is  more  easily  procured  than 
the  former.— G.  Fryer. 

[26292.]— Warta.— I  should  advise  "AnEions" 
to  try  the  following :— With  a  camel' s-hair  brush 
apply  to  the  corns  the  strongest  acetic  acid,  and 
they  will  entirely  disappear  in  a  week. — W.  B.  D. 

[26292.]— Warte.— I  have  cured  some  of  the 
largest  warts  I  ever  saw  by  applying  citric  acid 
occasionally.  It  is  an  infallible  remedy.  A  number 
of  small  ones  on  my  own  hands,  when  young,  I  got 
rid  of  by  rubbing  them  three  or  four  times  a  day 
with  vinegar  and  salt,  letting  it  dry  in. — H.  G.  W. 

[26292.]— Warts.— Let  "  Anxious  "  procure  a 
pennyworth  of  sal-ammoniac  at  the  oilshop,  and 
wetting  the  warts,  rub  them  with  it  three  or  four 
times  a  day.  The  warts  will  soon  disappear,  and  not 
return.  Proved.— Bing. 

[26292.  J—  Warte.— I  have  removed  scores  of  warts 
in  tho  following  manner.  With  a  sharp  penknife 
make  a  cross  in  the  wart ;  this  should  be  as  deep  as 
you  can  well  bear  to  cut ;  then  with  the  point  of  the 
blade  prick  the  centre  of  the  cross  sufficiently  to 
make  the  blood  to  appear,  then  press  into  the  cnt  a 
crystal  of  nitrate  of  Bilver,  and  hold  it  there  for  a 
few  seconds.  Never  mind  the  momentary  pain,  and 
in  the  course  of  a  few  days  the  wart  will  be  no  more. 
— W.  J.  Lancaster. 

[26295.]— Violin  Matters.— 1.  It  is  easier  to 
learn  any  instrument  than  the  violin.  I  will  indicate 
this  by  asking  a  "  Poor  Beginner  "  if  he  can  do  a 
shake,  or  even  a  turn,  with  his  left  hand  while 
playing  the  harmonium?  2.  If  the  neck  of  yonr 
violin,  and  the  strings,  are  not  longer  than  is  usual, 
it  is  immaterial  as  to  the  size  of  the  other  parts,  but 
if  not  the  strings  will  not  bear  the  pressure,  and  the 
fingering  will  be  out  for  another  instrument.  If 
tone  is  meant  to  be  obtained  by  a  larger  violin,  it  is 
a  mistake  ;  far  better  have  a  smaller  body  and 
thicker  strings,  which,  however,  are  not  so  easy  to 
manipulate,  and  sound  harsher.  3.  "  Poor  Be- 
ginner "  advances  too  quick.  Learn  to  bow  slowly 
and  clearly  in  simple  compositions ;  be  as  determined 
to  play  "  Poor  Mary  Ann  "  as  effectively  as  though 
it  was  a  profuse  soena.  Note  the  old  masters,  what 
grand  slow  movements  they  had,  yet  many  amateurs 
stumble  at  them  who  think  they  can  play  Rossini's 
overtures.  4.  A  good  player  can  find  a  note  with 
any  finger  on  any  string,  but  the  first  is  the 
strongest  (Joachim  prefers  the  second  finger),  the 
third  and  the  fourth  are  the  weakest  for  stopping  a 
string ;  but  it  will  be  many  years  before  this  is 


attained,  even  in  its  primary  mode.  It  is  a  fanciful 
idea  to  dot  out  an  air,  Ac,  with  the  first  finger,  aud 
not  at  all  desirable  for  a  beginner.  6.  Send  this 
query  to  Punch.  Bosin  the  strings  indeed— rorin 
the  bow!  6.  They  sell  violin  cases  at  all  moiic 
shops.  What !  did  you  see  me  steal  out  of  the  hack 
door,  with  a  brown  paper  parcel  under  one  arm  and 
the  end  of  the  fiddlestick  poking  out  of  the  sleeve  of 
the  other?  Bah !— Fiddler. 

[28297.]— MioTOSoppe.— You  can  increase  the 
power  by  having  additional  object-lenses  or  a  deeper 
eyepiece.  The  eyepiece  will  make  a  fair  negative 
eyepiece  for  a  telescope.  You  might  get  a  Sin.  non- 
achro,  or,  better  still,  a  I  Jin.  achro  object-lens.  -W. 
J.  Lancaster. 


1.]— Novel  Harmonium. — The  arrange- 
ment referred  to  is  Dawes'  melody  attachment.  It 
will  be  found  on  Mustel's  harmoniums,  and  is  ap- 
plicable to  organs  also.  It  is,  I  believe,  a  separate 
attachment,  which  can  be  fitted  to  almost  any  har- 
monium or  organ.  I  have  used  it  on  a  large  Mattel 
organ,  but  it  was  so  frequently  out  of  order  that  it 
was  a  nuisance.  Whether  this  is  the  usual  state  of 
things  I  am  not  aware,  as  this  instrument  is  the 
only  one  with  the  attachment  which  I  have  wen. 
after  being  in  use  for  any  length  of  time.— Thos. 
Fletcher. 

[26301.]— Colliery  Manager's  Certificate -It 
is  ridiculous  to  suppose  that  yon  can  obtain  a  certi- 
ficate of  competency  when  you  say  you  have  "not 
had  any  colliery  experience."  How  can  a  person  be 
competent  to  manage  a  colliery  with  no  experienc : 
Who  do  you  suppose  would  employ  you  unless 
you  could  produce  testimonials  as  to  experience: 
Why,  the  best  experienced  persons  in  mining  some- 
times commit  blunders.  Blow  many  do  you  think 
would  be  committed  by  you  ?  How  would  "W.S." 
like  a  doctor  (!)  to  prescribe  for  him  who  had  hid 
no  "  experience  "  in  his  profession  ?  Certificates  of 
competency  are  granted  to  persons  who  past  the 
examinations  under  the  Coal  Mines  Regulation  Act, 
1872,  and  in  order  to  obtain  one  you  must  possess 
"experience"  in  coal  mining,  and  it  is  the  heightof 
travesty  to  even  suppose  you  can  obtain  ene  without. 
Experience  is  the  most  essential  part  in  connection 
with  colliery  management,  in  order  to  reduce 
fatalities  to  a  minimum,  and  prevent  the  destruction 
of  property;  and  yet  "W.  S."  supposes  himself 
qualified  to  undertake  the  conduct  and  guidance  0! 
a  colliery  without  it !  Bee  my  reply  to  "  W.  A. '- 
Mining  Engineer. 


UNANSWERED  QUERIES. 


Tkt  number*  and  MtUs  of  qimrim  wMoh  remain  mu.- 
twered  for  fit*  IP—la  are  Umrtei  in  tku  list,  md  if  dul 
ujtaastceved  ar«  repeated  four  tjasfcl  a/toward*.  W*  tnW 
our  resists  wifl  look  owr  fas  Uit,  emittU  what  iafrnastt* 
they  ooa/or  tkt  }»**fit  of  tW  fMov^xmtributort. 


Since  our  last  "  W."  has  answered  25531 ;  *'  Oaonmber." 
25571  ;  A.  Bob  Cratchit.  25577  ;  "  Piedmont."  2S5Bi. 
85595;  "A.  F.  J.,"  25603.25625;  "  CEited."  25909;  "  On? 
who  has  Tried,"  25612  ;  *'  Green  Dragon."  25617;  "  Ax«- 
rite,"  25622  ;  8.  Bottone.  25623  ;  "  Chime,"  25767 : 
"O.  K.  8.,"  25788;  "  Merry  weather  Torner."  2HSS;. 
-  Wallingtnn."  25843;  "Sold  Again,"  25845;  "Old 
Tottles,"  25861. 


25710.  Balloon,  p.  132. 

25711.  Bicycle  Wheels,  132. 

25717.  Speed  of  Mill  for  Boiling  Raib,  132. 

25720.  District  Surveyor,  132. 

25730.  Turbine,  132. 

29732.  Patent  Glared  Leather,  132. 

25733.  Boullnikon,  132. 

25737.  Philological.  132. 

25741.  Aqaariam  Building.  132. 

25742.  Covering  Lead  Wire,  132. 

25743.  Mining.  132. 
£5745.  Potential,  132. 
25746.  Standard  Cull.  132. 

25753.  Governors  of  Small  Engine,  133. 

25755.  Busty  Tanks,  133. 

25761.  Fluxing  Metals.  133. 

25763.  Boiler  Query,  133. 

25767.  Bicycle.  133. 

25769.  Mount  Cutting,  133. 


25953.  Curve,  p.  236. 

25955.  Harps,  236. 

25961.  Chemical.  237. 

25964.  Gas  Engines.  237. 

25966.  Object-glues.  237. 

25975.  Lioblioh  Gedact.  23f. 

25960.  Aluminium,  237.  .  „  „„. 

25984.  Permanganate  of  Potash  and  Organ*  *»•'• 

237. 

25985.  Numismatic,  237.  _ 
25987.  Cleaning  White  Leather  Apron,  237. 
25993.  Phormium  Tenox,  237. 

25996.  Oatmeal.  237. 

25W7.  Publio  Beoords,  237.   

2S699.  Otto  and  Langen's  Gas  Engine,  237. 

86001.  Sketching  on  Zinc,  237. 

26004.  Clock  Pinions,  237. 

26007.  Object-glasses  and  Faint  Stars.  2M. 

26008.  Star  Double  to  ffaked  Eye,  238. 


Digitized  by 


Google 


.Ttrosi  23, 1876.       ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE  t  No.  587. 


393 


QUERIES. 


[36300.]— Use  of  Coloured  Glass  in  Hothouses. 
— Oould  anv  one  give  his  practical  experienoe  with 
regard  to  using  ooloursd  glass  in  green  and  hot  houiea. 
more  especially  violet  used  in  grape  houses  P—  Haabt 
Biwiwi. 

I**3t0.]—  Pumping.— What  is  the  greatest  distance 
perpendicular  from  tbe  surface  of  the  water  to  the  bottom 
clack  that  an  ordinary  pump  lift  or  force  pump  will  start 
atP— W.  8.  W. 

[28311.  J  —  Iron-plated  Merchantmen.  —  Will 
some  reader  oblige  by  giving  me  information  on  the 
following  points?  What  thickness  of  iron  plating  is 
generally  nsed  on  large  merchant  steamers  P  What  are 
the  principal  causes  of  its  decay ;  and  what  means  are 
taken  to  prevent  that  decay  ?  How  long  does  the  plating 
last,  and  ham  any  accidents  occurred  through  the  sudden 
failure  of  any  of  the  plates  ?— J.  8.  8. 

[96318.1— Washing  Flannel.— I  shall  feel  rery 
much  obliged  to  any  one  who  can  give  me  a  good  receipt 
for  washing  flannel.  I  wear  flannel  shirts  during  the 
winter  months,  and  by  the  time  I  leave  them  off  (in  May 
or  June)  they  hare  shrunk  to  snob  an  extent  from  wish- 
ing that  they  become  perfectly  useless,  and  I  am  obliged 
to  cast  them  aside.  I  purchase  my  flannel  shirts  at  the 
best  shops,  and  pay  the  highest  prices,  and  I  am  always 
assured  that  the  flannel  has  been  thoroughly  shrunk 
before  they  are  made  up.  Is  there  any  way  of  preventing 
this  extreme  shrinking  ?— L.  8.  0. 

[28313.1  — Piston  Lubricants . — Tallow  or  smet 
when  used  adheres  to  the  piston  and  rings,  and  through 
time  becomes  thick  and  cloggy,  which  must  interfere  with 
the  free  action  of  the  rings.  Could  any  of  my  fellow- 
readers  tell  ma  of  anything  that  would  suit  better  than 
the  above  or  counteract  its  effects  P— Sfuisg-coil. 

[28314.1— Horse-power  of  Shafts.— A  good,  reli- 
able, and  simple  rule  for  calculating  the  strength  or 
horse-power  of  shafting  for  engines,  machinery,  Ac, 
would  oblige—  M.  H. 

[26315.]— Tubbing.— Will  some  experienced  engineer 
answer  the  following  query  ?  Having  tubbing  being  put 
in  at  our  colliery  90  yards,  I  should  like  to  know  how  to 
find  the  thickness  of  tabbing  required  to  resist  a  pressure 
of  1171b.  per  square  inch  P  The  diameter  of  the  shaft  is 

10ft.— WlLUMO  TO  LXARN. 

[36316.] — Ropes.— Will  some  contributor  give  me  the 
formula  and  tbe  solution  to  find  the  breaking  weight  of 
iron  wire,  steel  wire,  and  hemp  ropes,  to  oarry  a  weight 
of  6  tons?— Pbbplbxbd. 

426317.] — Tricycles.— I  hope  your  correspondent, 
.  T.,"  who  kindly  answered  my  question  respecting 
tricycle,  will  excuse  my  delay  in  returning  thanks. 
I  would  also  ask  "  0.  T."  if  ho  has  seen  any  made  by 
same  maker,  driven  by  the  arms,  with  a  large  wheel  in 
front,  not  less  than  6ft.,  as  specified  in  my  former  query. 
—J.  Pussdxs. 

[26318.]—  Locomotive.—  May  I  request  either  of 
your  able  oorrespondeats,  "  Express  Driver "  or  Mr. 
Chalmers,  to  give  me  the  proper  dimensions  for  a  looomo- 
tive of  the  "  Pa* Sanger  or  express  class,"  to  answer  a  pair 
of  driving-wheels  of  9lin.  diameter.  I  have  made  a  draw- 
ing of  same,  whioh  shows  the  boiler  to  be  18in.  x  Oin.  • 
fire-box,  from  end  of  boiler  to  front  of  fire-box,  Sin. ;  and 
the  smoke-box  sin. ;  over  all,  including  buffers,  3ft. 
I  expect  tbe  above  gentlemen  will  think  me  somewhat 
astray.— J.  Pskssdsb. 

[26319.]  —  Strontian,  Selenitic  Lime,  and 
Cement.— I  have  some  hundreds  of  tons  of  selenitic  or 
strontian,  dark  in  colour,  and  rough  with  small  pebbles. 
I  understand  it  is  manufactured  into  selenitic  lime, 
cement,  or  plaster  of  Paris.  I  shall  be  glad  to  know  how 
to  utilise  it. — B.  M.  C, 

[26320.1  —  Cannel  Coal.— What  are  its  peculiar 
charaotenstios,  and  whence  its  name  P— H.  Q.  W. 

[28S21.]-Da>niell,a  Battery.-Twooells  of  DanielTa 
battery,  charged  with  a  dilute  solution  of  sulphate  of 
sino,  and  a  saturated  solution  of  sulphate  of  copper  were 
used  to  ring  an  electric  alarum.  Three  weeks  after  they 
were  charged  the  copper  cells  were  found  to  be  perforated 
in  the  region  of  the  shelf  where  the  crystals  of  80,Cn 
were  placed.  The  porous  cells  were  fractured  in  many 
places,  and  little  mountains  of  copper  were  deposited 
irregularly  upon  their  outer  surfaces.    Similar  masses  of 

S per  were  found  beneath  the  fractured  portions  of  the 
walls.  I  should  be  glad  to  learn  whether  what  1  have 
described  Is  common  to  DanielTa  battery  when  left  con- 
stantly charged  P  If  not,  how  can  it  be  remedied  ?— 
Klsctsos. 

[26322.] -Carre's  Dieleotrioal  Machine.— Will 
some  of  your  correspondents  who  may  have  tea  tod  the 
merits  of  Carre's  dieleotrioal  machine,  give  their  opinion 
of  its  merits  ?  This  machine  is  figured  at  page  597  of 
"Qanot's  Physics,"  but  I  do  not  find  that  Deschanel 
alludes  to  it  For  a  glass  disc,  18in.  diameter,  what-sised 
ebonite  disc  is  required,  and  what  length  of  spark  from  a 
machine  of  that  else  may  be  expected  P  Lastly,  what  is 
the  best  way  of  monntlng  the  glass  and  ebonite  discs  on 
glass  shafts ;  how  many  turns  should  the  glass  diao  make 
to  one  of  the  ebonite's ;  and  any  further  information 
I  shall  be  glad  of  ?— Elbctbon. 

[26323.]— Lead  Poisoning.— It  is  an  established 
met  that  the  health  of  many  persons  is  injured  by  the 
yenio  poison  contained  in  wall  papers,  and  even  in  bed 
curtains.  In  connection  with  this  subject,  it  has  struck 
Be  that,  as  one  metallic  poison  ia  so  readily  and  easily 
absorbed,  it  ia  quite  possible  that  others  may,  with  equal 
facility,  obtain  admittance  into  the  system.  The  "  world 
'•■owned  hair  restorers"  are  composed  principally,  if 
jot  entirely,  of  a  solution  of  sugar  of  lead.  May  not 
»ea»  lotions,  applied  to  the  hair  (particularly  to  the 
"•era  and  moustache),  be  the  means  of  introducing  their 
deleterious  substance  into  the  blood  P  If  so,  and  the 
L%u*  °*  onr  scientific  friends  are  read  by  any  in  the 
»*Wt  of  using  these  "  restorers,"  the  query  will  not  be 

[26324.]— Charooal  as  Medicine.— Following  the 
«*ice  of  s  correspondent,  I  have  lately  been  taking  with 
wneflt  charooal  prepared  by  reburning  the  ordinary 
•»*«».  Believing  that  the  subject  is  of  immense  import- 
»*»  to  thousands,  I  beg  to  ask  if  some  qualified  reader  of 


the  EmoUsh  MattlJttc  will  give  us  the  chemistry  of 
charcoal,  and  also  answer  the  following  queries,  whioh 
I  put  in  as  brief  a  form  as  possible  ?  From  what  wood  is 
the  best  medicinal  oharoosl  obtained  P  What  percentage 
of  carbon  do  the  ordinary  woods  oontain  ?  Ia  the  residue 
in  any  way  injurious  P  I  take  from  two  to  three  table 
spoonfuls  of  powdered  charcoal  each  day.  Is  that  too 
much,  or  can  it  be  taken  with  impunity  in  any  reasonable 
quantity  P  My  plan  ia  to  burn  ordinary  charooal  for 
several  hour*,  in  two  common  garden  pots,  luted  together, 
and  in  an  open  coke  fire,  but  I  find  it  stated  in  a  work  by 
Dr.  Evans  that  it  ia  of  no  utility  when  burned  in  dosed 
vessels,  but  should  be  made  in  open  vessels,  and  upon  an 
elevated  spot,  and  purified.  How  la  charooal  prepared  in 
open  vessels,  and  by  electricity  ? — R.  T.  W. 

[26326.]— Damp  Walls.— I  live  in  a  detached  house, 
the  walls  of  whioh  are  built  of  granite,  and  rough  cast. 
They  are  substantial,  of  good  tbiokness,  and  ought  to  be 
dry.  I  suppose  the  mortar  or  sand  nsed  in  their  con- 
struction was  bad,  and  the  result  is  that  in  rainy  weather 
the  damp  soaks  through,  saturating  the  air,  and  causing 
the  wall  papers  to  rise  in  unsightly  ridges  and  blistere. 
Can  any  one  suggest  a  cheap  and  tolerably  effective 
remedy  P—Wbt  Blanket. 

J26326.]-Violin  Playing.-Notwitbstanding  all  my 
efforts  I  am  unable  to  hold  the  violin  with  my  chin,  and 
consequently  debarred  from  playing  on  shifts.  Can  any 
of  "  ours"  suggest  a  remedy  ?— Noswad. 

[26327.1— Chances.— In  rifle  practice  a  bull  counts  4, 
a  centre  3,  an  outer  2,  and  a  mias  0.  Five  shots  are  fired, 
and  yield  a  certain  score,  suppose  0,  S,  0,  3,  3.  What  are 
the  chances  against  the  next  five  shots  yielding  the  same 
score,  made  up  in  exactly  the  some  way  P— B bacon  Lough  . 

[26328.] -Mildew  on  Vines-Can  any  of  your 
readers  say  the  cause  of  mildew  on  vines,  and  the  remedy, 
if  any?— B.N. 

[26329.]— Tenon  Saw.— Can  any  one  tell  me  if  I  can 
do  anything  to  improve  a  tenon  saw  that  has  the  blade 
buckled  from  bad  usage  P  Can  I  in  any  way  straighten 
the  blade,  as  it  is  now  difficult  to  cut  a  good  straight 
tenon  with  it  ?— B.  N. 

[28330.]— Pyroteohny.— In  making  a  few  sky  rockets 
for  some  Sunday  school  ohildren,  the  following  colours 
were  not  good— crimson,  blue,  and  white.  I  could  not 
got  the  former  out  of  some  of  the  cases.  Can  any  one 
oblige  by  correcting  mo  ?  Sanger's  circus  was  here,  and 
they  let  up  a  fi-e  balloon  and  coloured  fires  attached ;  rod, 
blue,  and  white  were  intense ;  the  aky  rockets  were  good, 
and  the  best  Prussian  blue  I  have  ever  seen.  Is  there 
such  a  thins:  as  a  developer  used  P  Also  serpents  and 
tailed  stars. — Punch. 

[26331.]— Heating  Apparatus  for  Small  Green- 
house -Qaa  Regulator.— Will  any  reader  give  me  a 
description,  with  skefch,  of  a  small  gas-heating  hot- water 
apparatus  which  will  absolutely  prevent  any  of  the  pro- 
ducts of  combustion  of  the  gas  from  escaping  into  the 
house,  tbe  heating  apparatus  being  inside  P  None  of  the 
stoves  that  I  have  seen  or  tried  effectually  provide  against 
this.  Most  of  them  are  supposed  to-  bo  gas-tight,  but 
nono  ore,  and  in  time  the  plants  are  killed.  In  my  idea 
the  air  ought  to  be  brought  from  the  outside  of  the  house 
to  supply  the  burner.  The  usual  make  of  gas-stove  ia 
arranged  to  draw  its  supply  of  air  from  the  greenhouse 
itself ;  and  where  the  air  is  supposed  to  oome  in,  there 
some  of  the  sulphurous  acid  gas  and  other  compounds 
find  their  way  out,  and  make  great  havoc  amongst  the 
plants.  Some  time  back  I  constructed  an  automatic  gas 
regulator  for  regulating  the  gas  according  to  the  tempe- 
rature of  the  house,  as  described  by  Mr.  Fletcher.  This 
acted  very  well  so  far  as  the  change  for  temperature 
went,  but  after  having  conducted  a  series  of  experiments 
with  it,  I  found  that  the  pressure  of  the  air,  as  shown  by 
the  barometer,  bad  a  great  effect  npon  it,  insomnch  as  to 
render  it  absolutely  useless.  Will  some  one  kindly  say 
how  this  may  be  rectified,  or  describe  some  efficient  regu- 
lator P—W.  H.  E.  B.  L. 

r26332.]— Length  of  a  8 trap.— I  should  be  much 
obliged  if  some  of  your  readers  would  tell  me  the  way  to 
calculate  mathematically  the  exact  length  of  a  strap 
passing  over  two  pulleys,  say  14ft.,  and  8ft.  6in..  diatanoe 
of  centres  26ft.  6in.  ?  Of  course,  yon  oould  get  it  roughly 
by  taking  twice  the  distance  of  the  centres,  and  half  the 
circumference  of  each  pulley,  but  I  want  some  way  of 
calculating  it  exactly.— Wowt. 

[26333.]— Pedals  to  Harmonium.— To  "  Raul 
Rtmba."— Thanks  for  your  reply.  I  find  there  is  no 
room  for  another  row  of  reeds  in  my  instrument.  As 
I  have  never  examined  a  pedal  harmonium,  would  you 
inform  me  the  simplest  way  of  attaching  pedals  to  the 
koys  P— O.  B. 

S 6334.]— Steel  and  Malleable  Iron  Castings.— 
some  reader  engaged  in  manufacture  of  such  castings 

five  me  some  reliable  information  about  furnace,  mix- 
ii res,  Ac,  a?  I  desire  to  make  some  castinga,  say,  to  cast 
about  one  ton  a  day  of  steel,  and  aoms  malleable  oast 
occasionally  P—W.  8. 

[26335.]—  Maiae.— Can  any  reader  of  the  English 
Mkchabic  inform  me  as  to  the  best,  cheapest,  and  most 
simple  method  of  preparing  maize  as  an  article  of  food  P 

-a.  f.  l. 

[26338.]— Analysing  Air.— I  wish  to  know  through 
your  valuable  journal  if  there  is  any  simple  means  of 
analysing  the  air  in  a  room  ?  I  suspect  the  air  of  my 
bedroom  ia  not  good — what  simple  means  can  I  prove  this 
byP  I  live  next  door  to  a  meat,  fish,  and  vegetable 
market,  and  I  don't  think  it  ia  healthy.— A.  H. 

r26337.]— Engine  Queries.— I  have  been  spending 
a  low  days  in  the  city,  and  while  aeeking  mental  forage 
at  a  book  store,  I  ohauoed  to  find  several  numbers  of  the 
Mechanic,  all  of  which  I  bought  up,  as  I  consider  it  a 
most  valuable  paper,  and  shall,  henceforth,  be  a  constant 
reader,  and  now  I  want  to  ask  two  questions.  I  have  an 
engine  16  x  24.  making  120  revolutions  per  minute,  with 
a  pressure  of  701b.  on  gangs.  I  find  the  wear  on  valve 
and  cylinder  face  is  very  great,  and  although  I  have  a 
good  lubricator,  "  the  Word  en,"  I  cannot  keep  faces  from 
cutting.  Could  some  of  your  numerous  correspondents 
give  mo  a  method  of  reducing  the  pressure  on  valve  ? 
"J.  8.  R."  (25560,  p.  180)  describes  a  valve  in  use,  but 
I  cannot  understand  it,  not  being  a  practical  hand. 
Perhaps  he  oould  oblige  with  sketch.  Is  not  a  pressure 
of  701b.  per  inoh  for  a  single-rivetted  boiler  42in,  dia- 
meter, '.in.  plate,  exoessiveP— Caxaeiajt. 


[26333.]-Oxy-hydrogen  Lime  Light.-Will  r. 
Lancaster,  or  any  other  scientific  gentleman,  kindly  ia. 
form  me  how  to  work  and  manage  the  oiy. hydrogen 
lime-light  in  a  single  magic  lantern  and  dissolving-view 
apparatus  P  I  want  to  know  the  most  aimple  and  aheap 
way  to  proceed.  Any  information  will  bo  gratefully  re- 
ceived by— <J.  Fbtbb. 

[26339.]— Magneto-Blectrio  Machine.— I  have 
one  of  the  above  in  my  possession  without  wires  on  the 
bobbins.  Will  some  contributor  to  "onra"  help  me  to 
make  the  machine  work  by  supplying  the  requiaite  in- 
formation—viz.,  how  are  the  ends  of  the  wires  fastened 
to  the  cores  of  the  metallic  bobbins  P  How  are  the  other 
ends  to  be  disposed  of  P  What  parts  of  the  machine 
require  insulating  P  Are  there  two  kinds  of  electricity  in 
the  axis,  one  passing  off  by  the  spring,  and  tbe  other 
by  the  foot  or  end  of  shaft  P  How  is  the  oorrent  of 
electricity  generated,  and  tho  circuit  it  makes  P  A  full 
description  of  how  to  make  a  aimple  machine  without  a 
commutator  was  asked  for  in  January,  1875,  but  there 
has  been  no  reply  to  it.  I  have  looked  through  all  my 
back  numbers,  but  cannot  find  what  I  want.  I  hope  that 
this  query  will  not  get  into  the  list  of  "  unanswerable."— 
W.  E.  A. 

[263*0.1— The  Hoyal  Irish  Constabulary.— I  am 
desirous  to  enter  the  Royal  Irish  Constabulary  as  oadet. 
and  would  be  favoured  if  any  of  your  subscribora  could 
give  me  information  as  to  the  examination  and  regula- 
tions, Ac.  I  have  "Johnstone's  Civil  8ervice  Onide," 
but  wish  to  know  something  further.— Jobs  Houghton. 

[263*1.]— Marina  Engine.— I  have  a  small  engine 
with  two  cylinders,  Sin.  in  the  bore,  and  2}  stroke,  and  a 
boiler  capable  of  standing  30lb.  pressure.  Would  any  of 
our  numerous  readers  be  kind  enough  to  state  what  siae 
boat  it  would  be  capable  of  driving  P— One  Anxious  to 
Know. 

[26342.]-To  "  P.  B.  A.  8."-A  friend  of  mine,  who 
has  a  floe  4  2in.  Boss  equatorial  of  61m.  focal  length, 
informs  me  that  he  can  see  ihe  closer  comes  to  {  Pegaai 
with  it  distinctly.  As  I  find  thii  faint  star  very  difficult 
with  a  5'Sin.  by  Tulley,  of  exquisite  definition,  I  presume 
he  must  have  the  "  miraculous  eyesight"  now  so  common. 
May  I  ask,  can  you  see  it  diatiuotly  with  your  4|in. 
Dallmeyer  ?— Sm'.th. 

[26343.]— Arsenic  and  Antimony.— What  ia  the 
best  method  of  detecting  traces  of  arseuio  in  the  presence 
of  a  large  quantity  of  antimony,  and  vice  versa  ?—  Mac 
Daxdabts. 

[26344.]  —  Two  -  Manual  Harmonium.  —  Will 
Saul  Rymea"  be  kind  enough  to  give  me  a  section  of 
the  reed,  pans,  *3.P  I  shall  be  content  with  what 
number  of  rows  of  reeds  he  thinks  fittest  under  the  cir- 
cumstances. The  manual  coupler  and  two  octaves  of  16ft. 
tone  reeds  on  the  pedals  are  of  course  indispensable.— A 
Novice. 

[26345.1— Cachexia.— I  shall  feel  grateful  to  any 
reader  of  the  Mbchanic  who  will  kindly  advise  me 
what  to  do  in  my  case.  I  have  been  suffering  nearly  18 
months  from  what  tbe  doctors  tell  me  is  a  thorough  state 
of  cachexia,  or  bod  bloodednesa.  Whenever  I  take  any 
food  it  aeems  to  disagreo  with  me ;  tho  smallest  quantity 
causing  a  sensation  of  heaviness  below  the  ribs.  The 
tongue  is  whfte,  and  generally  dry,  but  I  am  very  rarely 
thirsty.  There  is  alight  valvular  disease  of  the  heart, 
and  the  pulse  is  very  feeble  and  alow.  I  weigh  8*t.  81c. , 
formerly  my  weight  was  lOat.  Aged  41.— Invalid. 

[26346.]— Evaporation  of  Water  by  Bunsen's 
Burners.— I  should  feel  obliged  to  any  ono  who  oould 
inform  me  on  the  evaporative  powers  of  Bunsen's 
burners.  The  information  would  be  easily  obtained  by 
any  one  nsing  a  Bnnsen  burner,  by  suspending  a  tea- 
kettle over  it,  and  weighing  or  measuring  water  into  it 
from  time  to  time,  as  the  water  was  boiled  away.  In 
this  case  the  particulars  I  should  like  are,  first,  the  size 
and  kind  of  Bnnsen  burner  employed ;  the  temperature  of 
the  water  as  it  was  put  into  the  kettle ;  the  total  quantity 
of  water  (either  by  weight  or  measure)  boiled  away  ;  and 
the  exact  time  the  experiment  lasted.— Ancjucs. 

[26347.]— Electric  Bell.— I  have  been  reading  again 
M.  Volk's  letters  "  How  to  M  »V«  an  Electrio  Bell,"  and 
aa  I  have  no  practical  acquaintance  with  the  subject, 
ahould  be  glad  of  his  advu»  on  Uio  lollowing  points :—  1. 
Why  ahould  not  the  bobbins  do  made  of  wood  instead  of 
copper?  I  have  seen  a  bell  with  wooden  bobbins.  2. 
Should  not  the  copper  wire  be  insulated  by  being  covered 
with  silk  ?  3.  I  presume  the  two'enda  of  the  wires  pro- 
jecting through  the  holes  D  are  soldered  together  to  one 
wire  and  communicate  with  one  pole  of  the  battery,  and 
the  other  two  ends— vis.,  the  other  end  of  the  coil,  arc 
likewise  soldered  together  and  communicate  with  the 
other  pole  of  the  battery,  bnt  doea  it  matter  whioh  pole 
respectively  P— Obbion. 

[96348.]— Turner'*  Cement.— I  ahould  be  glad  if 
some  of  your  readers  would  tell  me  how  to  attach  an 
object,  say  a  piece  of  ivory ;  to  a  face  plate  with  turner's 
oement.  Should  the  face-plate  be  or  metal  or  wood  P 
Should  the  face-plate  and  ivory  be  both  heated  and  the 
atick  of  oement  held  against  thorn  till  it  rael's  ?  It  seems 
to  me  a  very  messy  way  of  goinsr  to  work,  but  perhaps  it 
may  save  time.  None  of  the  books  on  turning  tell  one 
how  to  nse  HoltiapfTel's  oement,  or  I  would  not  take  up 
your  valuable  space  with  such  a  question.  —  Oxaiov. 

[28319.]  — Shrinking  "Wood  -Can  any  of  tho 
numerous  readers  of  the  English  Mechanic  inform  me 
whether  there  is  any  process  to  prevent  wood  shrinking 
or  rather  of  shrinking  it  so  thorough!  v  that  there  will 
bo  no  fear  of  its  further  contraction  after  being  worked. 
Moat  of  the  woods  of  this  colony  (Western  Australia) 
especially  the  jarra  (a  wood  like  mahogany  and  largely 
used)  have  a  peouliar  property  of  shrinking  after  being 

{laned  up,  no  matter  how  long  they  are  seasoned  before, 
have  planed  np  jarra  boards  that  hare  formed  part  of 
a  house  for  25  years,  and  found  them  shrink  aa  ranch  as 
if  the  wood  had  only  been  out  a  few  months.  Is  this  a 
peculiarity  of  Australian  woods,  or  do  the  woods  of  other 
countries  behave  in  a  similar  manner  P  Any  kind  reader 
giving  any  information  that  will  lead  to  rectifying  tbe 
above  will  greatly  oblige.— Paoanini. 


made  of  pine  instead  of  mahogany.  I  am  building  an 
instrument  after  "  J.  D.— W.'a  "  admirable  untrnctions, 
but  am  in  doubt  as  to  what  wood  to  nse  for  the  sound- 
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board.  Mahogany  never  finds  its  way  to  this  part  of  the 
world  (Western  Australia)  except  in  tire  shape  of  fur- 
niture, Ao.,  and  the  substitute  for  it.  ierra,  i*  unsuitable 
on  aoeount  of  its  peculiarity  of  shrinking.  A*  the  table 
of  soundboard  is  leathered  I  do  not  see  why  pine  would 
not  do.  Oregon  pine,  for  instance,  which  is  much  harder 
than  the  ordinary  white  and  yellew  pines,  and  may  begot 

Srfectly  free  from  knots  or  shakes.  I  oould.make  the 
dee  and  upper  boards  of  jarra,  as,  being  in  narrow 
pieces,  the  shrinking  would  not  be  material,  or  would 
they  do  mode  of  the  same  pine  ?  Are  the  under  sides  of 
upper  boards  leathered,  or  do  the  slides  work  in  im- 
mediate contact  with  them  ?— Paoahiiii. 

ra6351.]-Bnnmol  off  Bath  — My  bath,  through 
oonatAnt  use,  has  its  enamel  off.  Would  some  correspon. 
dent  inform  me  how  I  can  roooat  it  ?  Ordinary  paint  will 
not  do.— W.  R. 

[28352.]—  Diamond  Drill.— Will  some  one  inform 
me  how  to  make  and  fix  a  diamond  drill,  to  drill  a  hole, 
size  about  50th  of  an  inch  t — C.  G. 

[86353.]— Decomposition  of  Water.— An  amateur 
wishes  to  know  whether  it  is  possible  to  decompose  water 
with  a  one-cell  Bunsen's  battery.  *1*°  whether  it  is  neces- 
sary to  use  platinum  wires.  Will  not  copper  wire  do  as 
well  ?-W.  B.  D. 

J36354.]-Te«t  for  Objeot-GlasB.— Will  some  one 
me  what  is  a  good  test  object  for  a  I  in.  object-glass, 
add  also  explain  the  relation  between  the  eyepiece  and 
the  object-glass  of  a  microscope  ?  I  have  a  oompound 
achromatio  microscope,  of  which  the  highest  power  is 
formed  by  a  combination  of  the  three  object-glasses  with 
whioh  the  instrument  is  supplied,  and  I  think  the  power 
thus  got  is  only  \in.  1  suppose  that  I  can  have  a  Jin. 
objeot-glass  fitted  to  the  instrument,  which  has  a  move- 
able stage  and  fine  adjustment,  Ao.  Also  will  the  same 
eyepiece  do  or  shall  I  have  to  get  another,  in  order  to  get 
full  magnifying  power  of  Jin.  object-glass  P  If  another  is 
required,  how  can  I  know  what  sort  of  a  one  to  get  r— 
Btttab. 

[26355  ]— Iron  Houses.— Will  some  one  kindly  in- 
form me  If  any  of  these  houses  exist  in  England,  and  also 
if  they  are  cheaper  than  brick  dwelling-houses  r  — 
Akxiods. 

126356.]— Deep  Sea  Specimens.— Will  any  of  our 
mioroeoopical  readers*  who  have  had  experience,  kindly 
toll  me  now  I  am  to  treat  and  mount  some  samples  of 
deep  sea  soundings  (1,500  to  3,000  fathoms)  taken  during 
the  late  Challenger  expedition.  They  are  free  from  grease 
or  any  adherent  substance,  but  the  quantity  being  small 
I  am  unwilling  to  risk  preparing  them  without  further 
guidance.— JoHR  Mitchell,  Jhw. 


Contact  Breaker  (2628i).— Erratoh  i  In  last  line 
of  this  query  (p.  366)  for  5ft.  2in.  read  Sin. — A  Fits 

YB  IMS'  gOBSCRIBBR. 


SPHINX. 

Att  Communication Cfor  the  "Spain*"  should  be 
addressed  to  T.  Mitchesow,  B.A.,  The  Stationers"  School, 
Bolt^xmrt,  FUHstrttt.  B.C. 


CHESS. 

All  coiningnioatlon*  intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  Chester  House,  LillieahaU- 
road,  OTapham  B.W.   

PBOBLBM  OOOXVII.— Bt  J.  G.  Ftnch. 
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Questions. 

519.  — Suppose  a  man  has 'a  calf  whioh,  at  the  end  of 

3  years,  begins  to  breed,  and  produces  a  female  calf  in 
each  year,  and  that  each  calf  begins  to  breed  in  like 
manner  at  the  end  of  3  years,  bringing  forth  a  oow  calf 
every  year ;  and  that  these  last  breed  in  the  same  manner. 
Ac.  To  determine  the  owner's  stock  at  the  end  of  20 
years  t   Work  required.— BibvAkdax. 

520.  — What  sum,  put  out  to  componnd  interest  at  the 
rate  of  3  per  cent,  per  annum,  would  double  itself  in  20 
years  P   Work  required.— Bis-Andae. 

521.  — In  an  Isosceles' trianglettwo  circles  are  inscribed 
touching  each  othertand -the < sides  of  the  triangle;  the 
diameters  of  the  circles  are  9  and  25.  Required  the  sides 
of  the  triangle.— Greenocxiam. 

Solutions. 

515. — AD  =  5,  BD  =  12,  «/  =  V 
12»  +  ft"  =  VI 69  =  13  =  AB. 
5  : 18  ::  4  : 10  4  =  BF. 
12-104=  16=  D/. 

4  +  1-6  =  5-6  =  Da,  height  of  immersed  segment  g,  h,  i. 


Then  (8x3)  -  (5  6  x  2)  x  S'S»  x  -5236  =  210-17722 
cabio  inches,  quantity  of  water  displaced. 
— GaanrocKiAJi. 

516.— Let  x  m  width  of  path. 
(180  —  x)  x  =  4,000  squore  yards. 
*»-  180*  +  90»=-4000  +  8100. 
*  -  90  =  ±  64-0612423,  Ac. 
x  =  25-9687576,  Ao. 
Width  of  path  =  25-9687576,  Ac.,  feet. 
—Alta  PoaTA. 

518.— 18  miles  =  1140480m. 
3  fur.  =  23760in. 
S3  poles  -  eSStin. 
2  yards  =  72m. 
2ft.  =  24in. 
7in.       =  7in. 


.  L.  Botch,  Paris. 


1170877in. 


White  to  play  and  mate  in  three  more*. 


D.  A.— It  Is  entirely  a  matter  of  opinion.  We  do  not 
object  to  a  check  on  the  fir>t  move :  but  the  capture  of 
a  piece  limits  black's  defence,  and  it  is  bad  in  style. 
The  following  problem  by  Mr.  8.  Loyd  commences  with 
a  disoovered  bh. ;  but  for  all  that  it  is  considered  one  of 
the  smartest  three  mover*  extant,  e.o. :— WhiU— K  at 
Q  B  7  :  Q  at  Q  Kt  2 :  KtatKB2j  B  at  K  Kt  8.  Block 
— K  at  K  Kt  7 ;  P's  at  K  Kt  6  and  K  B  5.  White  to 
play  and  mate  in  three  moves. 
Victor  GoBorAS.— We  cannot,  at  present,  comply  with 

your  request. 
W.  FcsJtrvAi..— Problem  to  hand  with  thanks. 

Pboblym  OCCXV.— This  problem  is  wrong,  as  pointed 
out  by  W.  Furnival,  Athos,  A.  8.  Orr,  P.  L.  Pavitt, 
W.O.King,  D.  A.  G.  Beavw,  B.  B.  S.  Frost,  Bothen, 
J.  Freemantle. 

Mb.  P.  Hbaley,  the  prince  of  composers,  has  been  ap- 
pointed the  problem  editor  of  the  "  Westminster  Papers. 

Mb.  J.  H.  Blackburn  k  will  play  his  annual  blindfold 
match  on  Wednesday  evening,  June  28.  at  the  rooms  of 
the  City  of  London  Chess  Club,  Mouflefs  Hotel,  24, 
Now  gate-street. 

Mr.  A.  8.  Orb,  of  57,  Upper  8ackvule-street.  Dublin, 
will  be  happy  to  play  a  game  of  chess,  by  correspondence, 
with  any  reader  of  the  English  Mechanic. 


Answers. 

518,  A.  L.  Botch,  Harry  Lee,  Socrates.  J.  D.,  J.  P.  N., 
Schoolboy,  No  Difficulty  ;  514.  516,  517,  518,  Will-Wisp : 
516,  618,  No  Sirrah;  514,  516,  518.  Alta  Porta,  Warren, 
Horace  Nash ;  514.  515,  Greenockian ;  517,  J.  H.  W ;  514. 
No  Sirrah ;  518,  M.  Demsher.  J.  Derham,  N.  M.  Benleigh  ; 
514,  515, 516,  518,  G.  Lindley ;  514,  515,  516,  G.  Ooxon. 

Mr.  Mitcheson,  in  a  letter,  says :— "I  beg  to  congratu- 
late you  on  the  acquisition  of  the  Echo,  whioh  I  have 
found  the  beet  medium  for  advertisements  in  reference  to 


ANSWERS  TO  CORRESPONDENTS. 


*.*  M  MmmanieaHtmrnihouLd  b*  uUmni  ts  taeBprron 
of  tAe  English  MscHAJrio,  21,  gsststoofc  straw.  Oorewl 

(xerdea,  W.C. 

HINTS  TO  CORBBSPONDENT8. ' 
1.  Write  on  ene  side  of  the  paper  only,  and  sat  draw- 
ings  for  Illustration  on  separato-pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  8.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded :  and  the  names  of  corre- 
spond en  ta  are  not  given  to  inquirers. 


The  following  are  the  initials.  Ac.,  of  letters  to  hand  up 
to  Tuesday  evening,  June  20,  and  unacknowledged 
elsewhere:— 

W  A.  Wall.— Jag.  Dickson.— A.  B.  Bin-Andak.— Bruoe 
Penwiok. -Telegraph  Lineman.-Old  October-Young 
Glasgow.-H.  K.  H. — A.  G.  W.-Hanton.-K.  M.  T.- 
B  M.  Bancroft.— L'Eclair.— Young  Boiler  Maker.— 
Touchstone.— B.  Smith.— T.  O— B.  H.— Ignorance. — 
T.  H.  Newhouse.-Trendle.-F.  Gray.— A.,  Liverpool.- 
W.  H.  Whittinghem.-Yeadon.-W.  H.  B.-I.  3.  Q- 
I  Whitaker.— Ajax. — W.— Too  Good. —Miller.— A.  L. — 
Humphrey  Clinker.— H.  Meyer.  —  Sidney  Talbott.— 
I  NT  I'—  Nolla.-Joe.  Wm.  Fennell.-S.  M.  W.— 
Minor.— W.  B.  M.—Choirma«ter.-B.— Country  Counn. 
—I.  W.  O.-Edeoticus.-I.  W.  Ward  — W.  J.  BendeU .— 
H.  H.  G.— W.  O.  Henley.— Viola.~E.  Eugene  Brown. 
—I  H  — B.  A.  Proctor.— James  Jones.— John  Brown- 
ing! —  Americus.  -  A.  P.  Nuttral.  —  Enquirer.  — A. 
Beginner.-Not  Dead  Beat.-B.  C.  M.-T.  8.  Dsborns. 


—Son  of  a  Violinist.— G.  Fryer.— Freak  Dennett— St. 
Warry.— Edward    Butcher.— Thos.    O'Callaghan. — BV- 
Morgan. — I.  B.  Barry.-G.  T.  Guyon.— A.  B.  B. — 
Joseph  Baum  and  Co.— Edward  Day.— I.  T.  Normaa.— 
John  Hayes.— Jas.  Peffers.— F.  G.  Walton. -Bev.  J.  K. 
C.  Davis. — D.  HalL-B.  K.  Jones. -Jas.  Dunn.— Wood 
Machinist.— Harry.— Derf  tEor.— Mao  Dendarts.— Ixon- 
Pax.— Haddy.— W.    B.— Another  Improver.— Jobja.—- 
J.  W.  Webb. -Jas.  Nichol.— Dinaa. — Evitor. — A.  J-  8. 
— W.  Q.T.—W.  A.  Fenton.-T.  E.  J.-A.C.  O.-Exam. 
—Freebooter.— Grainer.— W.  A.  D  — W.  H.  Heldrom-— 
Bobt.  C.  Mawson.— Sooty  Wiganer.— 1. 8mith.— H.  J-  K. 
— F.  F.  C.-Egor.-E.  J.  P.-G.  H.  S.— Milton.— Nor- 
thumbrian.—A  Hector.— Jas.  Gillman.-M.  D  — Berv. 
Jaa.  Verey. — A.  Macdonald.— Fret. — G.  H.  O.-S.  Bot- 
tone. -Express— V.  V.-8.  T.  T.— J.  J.  Hartnott.— 
J.  B. — Derby. — Victor. — Harry.— Student. — LanarMTJJj 
Philosopher.-Saul  Byrnes, -All's  Well  that  Bads  Well. 
—J.  G.  — J.  Hardoaatle.  —  Gainsborough.  —  Ma\» 
Engineer.— A.  B.  0.— A  German.— W.  Cremer. — J . 
Ward.— W.  H.  Hyde.— G.  MoPherson.— Jaa.  Sterecu 
J.  E.  Morehead.— John    James   AlUngham.— G.  B. 
Walton.— J.  Waghorn.— Capt.  Pemberton  Harriaom.— 
Prince  and  Simmonds.— Brn*t  Walker  and  Oo. — J. 
Stoddard.— Henry  Lee.— Willing  to  Learn.— Ele-v*.— 
Sylvanua.— J.  V.  V. — Amateur. — Newarp. — J .  8.  »- — 
Spring  Coil. — J.  8.  Bancroft.— B,  B.  Butcher.— John 
Carroll.— W.  E.  Morgan. 
W.  L.  Oarsbr.  (Of  course  there  la  a  dlfferenoe,  vrrxsnh 
you  may  prove  in  an  instant  by  tracing  out  the  iniiiwi- 
sions  roughly. )— Joasra  Harqravbs.    (The  reaaexm 
that  back  numbers  become  so  scarce  and  varaafel*)  as 
that  aa  the  circulation  constant! »  increases  the  dexnaujd 
for  back  volumes  by  new  subscribers  anxious  to  xnsvhte 
up  complete  seta  increases  alao.) — Ststtatbt.  (Mooh 
too  critical  to  take  amateur  advice  on.   Consult  an 
oculist.)— Aaqtrss.  (The  query  had  better  be  pat,  pri- 
vately to  Mr.  Humphrey.  We  know  you  do  not  moan 
it  so,  but  it  looks  too  much  like  an  advertisement.) — 
Joh>.  (A  question  for  a  vainer  or  house  agent,  tad  not 
for  these  columns.)—  Subscribe*  fro*  No.  1.  (Toa 
could  only  demand  a  week's  notioe,  but  we  think  jaa 
might  sue  the  landlord  in  the  county  oourt  for  the 
expense  you  have  been  put  to.  and  recover  if  you  bsAva 
evidence  to  bear  out  your  statement.)— Palladhtsl. 
(Pleaae  consult  some  elementary  work  on  chemistry.  ) — 
W.  B,  Wells.  (No.)— Barh«t.   (The  " Tboronajh 
Washer"  it  the  machine  recommended.  2.  Vhrsjixua 
creeper,  Wisteria,  Cydonia  Japonioa,  or  Ivy.  8.  Ivy 
does  protect  a  wall  from  damp.)— B.  B.  Belch  SB.  (  We 
cannot  say  without  seeing  the  MSB.   Some  very  wild 
notions  on  the  subject  of  weather  influences  have  been 
discussed  in  our  columns.)— J.  Wilbos.  (You  will  tbad 
what  you  require  on  p.  120,  and  if  yon  refer  to  p.  378, 
VoL  XXII.,  you  will  see  a  diagram  of  an  octave  ormplar 
for  an  organ.   Your  query  can  only  be  inserted  m  aa 
advertisement. )— H.  P.  H.  (Writes  in  answer  to  srtsUe- 
ment  (let.  10991)  by  "  F.  B.  A.  8."  in  reference  to  price 
of  hand-book,  and  says  the  hand-book  is  sold  for  one 
shilling  at  South  Kensington.)— T.  Waohorh.  (Pleaae 
send.)— Klofbom.    (Too  speculative  by  far.)— E.  R.  B. 
(You  must  consult  asurgeon.)— 8.  F.  E.    (The  question 
of  violin-play  lag  haa  been  described  in  our  columns. 
Your  auooess  wul  depend  on  your  own  aptitude  avxtd 
age. )— Wilfred.  (You  did  get  an  electric  current,  trot 
you  ought  not  to  have  expected  a  "  spark."  See  almost 
any  textbook  of  electricity.)— Nautilcs.    (See  the 
indioes  of  the  last  four  volumes  for  instructions  in 
canoe-bnllding.)— 1, 2.  3.  (See  index  to  Vol.  XIX. .  and 
subsequent  numbers  for  a  full  dtecuarion  of  the  sabjeet 
of  inoubation.)  —  Joa».    (Bee  p.  19,  VoL  XVI..  for 
the  Japanese  tailless  kite.)— Bbxxtosttb.    (See  the 
aeries  of  artioles  on  electro-metallurgy  in  VoL  IVTL. 
or  get  Mr.  Spragne's  book.)—  W.  H.  L.    (If  you  hssre 
stated  the  oase  correctly  you  should  have  had  notice 
last  Christmas. )—W.  Mattibu  Williams.  (Your  first 
letter  inserted  to-day ;  your  second  next  week. ) — 8.  M . 
W.  (You  had  better  advertise  for  the  patent  fasteners 
referred  to.)— A  Mote-eatee  Victim.    (Queries  like 
yours  can  only  appear  aa  advertisements  in  the  future.) 
—A  Teetotaler  Joiebr.    (You  ask  too  much. ) — J. 

A.  G.  (Yes.)— W.  Brows.  (Write  direct  to  the  Bfcao 
offloe,  Catherine-street,  Strand.)— E.  GAupiBwar.  (We 
do  not  remember  receiving  any  oenrmunicathm  wrrioh 
we  have  not  inserted.) 

Mcsicus,  Klofron,  S.  P.  E.,  Blackfriars,  Gimorack,  J. 

J.— Your  queries  are  unsuitable. 
A  New  Subscribee,  F.  A.  G.,  Ferryboat,  Pedestrian.  A. 

B.  C— See  "  Hints  to  Correspondent*  "  above. 
Eeoikeek.  New  Sub*  -  <ber.  Bandoline. — In  future  in- 
quiries about  the  price  of  books  wUl  be  treated  as 
advertisements. 

B.  A.  Proctor,  John  Browning,  W.  Mattieu  Williams, 
W.  G.  Wenley,  F.  H.  Wen  ham,  C.  Gaudibert,  8.  Bot- 
tone.— Your  communications,  with  several  others,  wfll 
appear  in  onr  next  number. 

Periwinkle,  A  Learner,  Geo.  Andrews.  M.  W.,  Ship- 
builder, J .  Wrossor,  A.  B.,  A  Recent  Subscriber,  H.  V. 
M.,  Truth,  E.  W.  C,  Geo,  Bond.— See  indioes  to  hank 
vol*: 

A  NEvfJtrsscRiBER,  J.  W.  T.,  Marthir.  G.  Lindley, 
R.  J.  P.,  Bobert  Wright,  B.  P..  Gaff,  Amateur, 

Preven.— Your  queries  are  advertisements. 

Thoo,  Evitor,  G.  Fryer,  B.  H.,  Mao  Dandarta,  Ikey 
Mo,  Blue  Pill.  Palladium,  W.  Johnson,  Ex-Blaoksmith. 
G.  J.  B.,  and  others  have  replied  to  queries  already 
similarly  answered. 


THE!  THBBE  JOURNALS 

Which  ooveT  the  whole  range  of  rafa^eots  pertaining  to  the  oesa- 
pellun.  Interest,  or  amiuemeDt  of  the  muorlqr  of  manktad.  ira 
the  KNOL13U  HECHtMC  AND  WORLD  Of  SCIENCE,  UM 
BUILDING  N'K-»8.  «nd  PUBLIC  HEALTH.  Every  reader  of 
the  ENGLISH  MECHANIC,  not  aoq^lnteC  with  the  other  two 
Journal* ,  ah  uld  at  ono  iieoome  a  eubvorlber  to  that  on*  which 
more  Immediately  tjitereau  him.  If  oonneeted  In  anr  way  with 
th»  arte  of  oonefVuotlon  or  deslrn,  he  wul  find  the  BUILD1NO 
NEWS  a  perfect  atorvhouee  of  Information,  and  a  mo.1  raloahle 
channel  for  hie  adrvrtlaement  aboiild  he  need  a  altuatlon  or 
require  to  erufage  labour.  PUBLIC  HEALTH  conoerna  Itsetf 
with  the  itreat  oauac  ludloated  by  lt»  title,  and  of  course 
lntereate  everybody.  The  fneeof  the  BTJILDIXO  NEWS  to  4d.. 
poatfree  4Jd. ;  of  PUBLIC  HEALTH.  Jd-  n.-t  free  Sid.  Both 
Journals  are  publUbed  at  thr  Offloe  of  the  BNCLI&H  aUCHAXlC 
Si,  TavUtook-atreet,  Coveut-faxden,  London,  W.C. 
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ARTICLES. 


THE  VIVISECTION  BILL. 

fPHE  debate  on  the  Vivisection  Bill — or,  as 
it  is  now  termed,  in  deference  to  the 
sentimental  objection  of  the  vivisectors, "  An 
Act  to  Amend  the  Law  Relating  to  Cruelty 
to  Animals  " — has  resulted  in  the  introduc- 
tion of  at  least  one  important  amendment — 
an  alteration  which  must  be  regarded  as  a 
triumph  for  the  vivisectors,  who  will  now  be 
enabled  to  make  experiments  for  the  settle- 
ment of  purely  physiological  questions,  and 
also  carry  on  those  researches  which  give 
rise  to  so  many  of  those  questions.  Lord 
Carnarvon,  in  accepting  the  amendment, 
said  that  the  Government  would  not  accept 
anything  that  tended  to  lessen  the  effective- 
ness of  the  clauses  of  the  Bill;  but  that 
after  careful  consideration  of  the  point  he 
believed  it  would  be  possible  to  admit  phy- 
siological inquiries  into  the  same  category 
as  medical  inquiries.  As,  of  course,  much 
will  depend  on  the  view  taken  by  the  Home 
Secretary  of  any  proposed  experiments  he 
may  be  asked  to  sanction,  it  is  to  be  pre- 
sumed that  mere  researches  for  the  sake  of 
research  will  not  be  permitted;  but  that 
the  proposed  experiment,  whether  it-  is 
called  a  medical  or  a  physiological  inquiry, 
must  have  as  its  immediate  and  direct 
result  some  beneficial  object.  That  the 
alteration,  opening  the  door  as  it  does  to 
nearly  all  kinds  of  experiments,  is  received 
with  favour  by  the  vivisectors,  is  sufficient 
proof  that  in  their  view  it  removes  a  restric- 
tion against  which  they  protested;  but,  in 
spite  of  that,  their  principal  representative 
in  the  press  evidently  hopes  that  the  Bill 
will  be  shelved,  or  rather  "  thrown  out  alto- 
gether." According  to  the  organ  of  the 
medical  profession  the  Bill  will  not  satisfy 
anybody,  and  although  it  is  far  less  offensive 
than  it  was  it  will  still  "  hamper  and  annoy 
men  who  have  the  highest  credentials  to 
public  confidence."  Unless  the  Government 
bring  all  their  forces  to  bear,  it  is  very 
likely  that  the  Bill  will  be  thrown  out,  at 
all  events  for  this  session,  for  an  energetic 
minority  is  preparing  in  the  Lower  House 
to  oppose  the  second  reading.  Dr.  Ward 
will,  it  is  said,  lead  this  band  of  obstruc- 
tives, and  as  there  is  little  time  to  waste  it 
is  probable,  with  the  Education  Bill  still 
blocking  the  way,  that  they  may  be  able  to 
force  the  Government  to  abandon  the  mea- 
sure for  a  time.  Although  the  Government 
is  sufficiently  demonstrative  in  avowing 
their  intention  to  retain  the  principal 
clauses,  a  feeling  of  distrust  is  gaining 
ground,  and  when  we  see  how  easily  Lord 
Carnarvon  gives  way  on  important  points, 
there  is  reason  to  fear  that  the  vivisectors 
will  succeed  in  rendering  the  Bill  practically 
useless. 

,  The  question,  "  What  is  an  animal  P"  was 
introduced  to  the  Lords  by  the  Duke  of 
Somerset,  who  attempted  to  ridicule  the 
question  by  asking  whether  the  BUI  would 
protect  jelly-fish  and  wasps.  Seeing  that 
the  physiologists  and  the  whole  medical 
council  are  unable  to  agree  upon  a  defini- 
tion of  an  animal,  Viscount  Cardwell  easily 
turned  the  laugh  against  the  Duke  by 
owning  their  lordships  not  to  be  thrown 
°a  the  true  scent  by  the  Duke's  "red 
herring."  The  rebuke  was  as  well  phrased 
9»  it  was  well  merited ;  and,  seeing  that  the 
bisectors  experiment  mainly  on  dogs  and 
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cats,  with  horses  and  rabbits,  and  similar 
animals,  there  will  be  little  difficulty  in  a 
jury  settling  the  point  as  it  arises.  An 
attempt  was  also  made  to  render  the  Bill 
useless  by  exscinding  the  clause  which 
requires  the  places  of  experiment  to  be 
registered;  but,  although  the  amendment 
was  supported  by  several  noble  lords,  the 
attempt  was  defeated  by  the  practical 
common  sense  of  the  majority. 

The  clause  which  prohibits  the  making 
of  experiments  upon  the  domestic  animals 
has  been  altered  so  as  to  read  that  "ex- 
periments calculated  to  give  pain  shall  not 
be  performed  on  a  dog  or  a  cat,  except  the 
object  of  the  experiment  will  be  necessarily 
frustrated  unless  it  is  performed  on  an 
animal  similar  in  constitution  and  habit  to 
a  cat  or  a  dog,  and  that  no  other  animal  is 
available  for  such  experiment." 

Lord  Coleridge's  speech— which  doubtless 
made  considerable  impression  upon  the 
House — is  characterised  by  the  partisans 
of  the  vivisectors  as  forensic  and  senti- 
mental in  the  worst  sense  of  the  word, 
simply  because  he  trusted  that  their  lord- 
ships would  not  be  misled  by  arguments 
derived  from  the  supposed  cruelty  of  field 
sports.  It  was  no  argument,  he  said,  that 
they"  should  not  attempt  to  put  a  stop  to 
vivisection  because  they  did  not  also  put 
down  something  which  was  said  to  be  cruel. 
On  the  contrary,  it  would  seem  that,  once 
the  necessity  for  regulating  experiments 
made  professedly  for  a  beneficial  object  is 
recognised,  the  cruel  sports  at  Hurlingham 
and  elsewhere  must  be  abolished  by  the 
force  of  public  opinion,  if  not  by  the  strong 
arm  of  the  law.  Lord  Coleridge's  objection 
to  the  amendment  was  overruled,  however, 
and  the  Government,  having  given  way  on 
an  important  clause,  will  possibly  yield  also 
on  other  points  of  the  measure,  which  will 
then  become  practically  inoperative,  and, 
by  being  vexatious,  will  become  worse  than 
useless. 


THE  NEW  PATENT  REGULATIONS. 
rpHE  first  instalment  of  the  "  harassing  " 
-*-  legislation  to  which  the  authorities 
seem  determined  to  treat  the  unfortunate 
inventor  comes  into  force  to-morrow.  After 
June  30  intending  patentees  will  be  spared 
the  necessity  of  delivering,  with  their 
provisional  specifications,  an  abridgment, 
which,  while  costing  little  either  in  time 
or  money,  is  to  a  certain  extent  a  useful 
document  for  other  inventors  who  may 
subsequently  desire  to  take  out  patents. 
This  alteration  is,  however,  practically  of 
small  moment ;  and  so  far  as  the  patentee 
is  concerned  the  alterations  in  the  regula- 
tions referring  to  copies  of  the  drawings 
will  not  affect  him  either  one  way  or  the 
other,  for  the  alterations  are  merely  in 
detail.  But  what  does  affect  the  inventor 
and  patentee  is  the  regulation  (?)  which 
states  that  the  drawings  "  should  be  "  left 
at  the  Patent  Office  at  least  six  days  before 
the  expiration  of  the  time  for  filing  the 
same,  in  order  that  the  officers  may  examine 
the  extra  copy  of  the  drawing,  and  ascer- 
tain that  it  has  been  prepared  in  conformity 
with  the  rules.  There  ib  some  doubt  as  to 
the  exact  force  of  this  "  Notice  to  the 
public."  It  is  not  a  regulation  signed  by 
the  Commissioners  of  Patents,  but  is  issued 
"  by  order  "  by  Mr.  Reader  Lack,  the  clerk 
to  the  Commissioners.  The  notice  states 
that  the  drawings  "  should  be"  left  six 
days  before  the  expiration  of  the  time,  but 
we  are  left  in  doubt  as  to  the  result  if  they 
are  not  so  deposited.  Practically,  the 
notice  will  have  the  force  of  a  duly- signed 
regulation,  we  imagine,  and  consequently 
the  inventor  is  deprived  of  what  in  many 
cases  will  be  six  days  of  very  valuable 
tiaxo — merely  for  what  P — that  the  officers 
may  have  time  to  examine  the  extra  copy 
of  the  drawing — that  is,  the  one  that  is  to  be 


photo-lithographed  for  publication  in  the 
printed  specification.  It  will  occur  to  most 
simple-minded  people  that  six  days  is  a 
rather  long  time  for  the  mere  examination 
of  a  drawing,  and  it  must  be  confessed 
that  the  officers  would  not  be  overworked ; 
but  the  time  allowed  for  so  simple  an  in- 
spection contrasts  strangely  with  the  pro- 
posal  in  the  Lord  Chancellor's  bill  to 
examine  into  the  novelty  of  inventions. 
The  number  of  examiners  proposed  by 
the  bill  is  utterly  inadequate  to  allow 
of  even  a  comprehension  of  the  nature 
of  the  inventions  described  in  the  speci- 
fications that  would  be  sent  in  daily 
and  weekly  ;  and  yet  in  so  simple  a  matter 
as  examining  a  drawing  to  see  whether 
it  complies  with  the  regulations  and  the 
needs  of  photo-lithography,  six  days  are 
deemed  to  be  necessary.  The  regulation  is 
simply  preposterous  and  absurd;  and  it 
appears  so  utterly  wanting  in  any  good  or 
useful  purpose  that  the  conclusion  seems 
obvious  that  it  is  part  and  parcel  of  an 
attempt  to  abolish  patents,  by  putting  all 
possible  hindrances  in  the  way.  Amongst 
inventors,  patent  agents,  and  those  who 
understand  the  question,  six  months'  pro- 
visional protection  is  generally  considered 
to  be  too  short  a  time;  but  if  the  Lord 
Chancellor's  bill  should  become  law,  the 
time  granted  to  the  inventor  will  be  mate- 
rially reduced,  and  six  days  will  be  taken 
out  of  the  most  important  period  in  the 
history  of  a  patent ;  for  we  cannot  imagine 
that  the  proposal  to  deposit  a  complete 
specification  with  drawings,  at  the  time  of 
application,  will  ever  become  law.  It  is  a 
typical  instance  of  the  meddling  and 
muddling  which  characterise  recent  attempts 
to  improve  the  patent  law,  that  while,  say, 
half  a  dozen  examiners  are  supposed  to  be 
capable  of  examining  into  the  novelty  of 
nearly  100  inventions  in  each  week,  the 
simple  inspection  of  a  drawing,  which  would 
resolve  itself  merely  into  an  examination 
as  to  its  fitness  for  being  photo- lithographed, 
will  occupy  six  days  of  the  valuable  time  of 
the  hard- worked  employes  of  the  Patent 
Office.  The  recent  alterations  and  the  pro- 
posed Patent  Bill  are  sufficient  to  show  that 
the  responsible  officials  and  the  Commis- 
sioners themselves  are  utterly  incapable  of 
apprehending  the  nature  of  the  work 
required  of  them. 


SPECTROSCOPIC  OBSERVATIONS  ON 
THE  TRANSIT  OF  VENUS— Dec.  9, 
1874. 

THE  official  report  has  recently  appeared 
of  the  labours  of  the  Italian  expedi- 
tion (for  observation  of  the  transit)  which 
established  itself  at  Muddapur,  in  Bengal, 
under  the  superintendence  of  M.  Tacchini. 
The  following  particulars  from  this  report- 
will  be  found  not  without  interest. 

As  during  the  transit  the  weather  re- 
peatedly cleared,  M.  Tacchini  made  the  disc 
of  Venus  fall  on  the  narrow  slit  of  the 
spectroscope,  and  convinced  himself  and  M. 
Abetti  that  the  solar  spectrum,  at  the 
moment  of  ingress,  and  also  in  that  of 
egress,  undergoes  slight  modifications,  ap- 
pearing to  darken  about  the  line  C  and  in 
the  neighbourhood  of  B — that  is,  in  the 
place  of  the  two  known  telluric  bands.  This 
phenomenon,  which  at  the  same  time  pro- 
duced two  pale  zones  in  this  region,  con- 
tinued for  about  a  fourth  of  a  second  in  the 
zone  of  the  C  line.  The  appearance  is 
doubtless  connected  with  the  atmosphere 
of  the  planet,  which  is  composed  of  similar 
elements  to  ours,  and  is  capable  of  pro* 
ducing  similar  changes  in  the  spectrum. 

Of  the  contacts  only  the  third  and  fourth 
could  be  observed  with  the  spectroscope. 
In  discussion  of  these  observations  M. 
Tacchini  takes  up  the  questions  previously 
raised  by  Rosa,  as  to  change  of  the  sun'o 
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diameter,  which  are  of  essential  importance 
in  estimating  the  observations  of  the  transit 
of  Venus. 

Thus  .the  following  questions  may  be 
asked : — To  what  degree  does  the  chromo- 
sphere appear  as  a  constituent  of  the  bright 
solar  disc?  Are  the  dimensions  of  this 
disc  the  same  when  it  is  observed  with  an 
ordinary  telescope  and  with  a  spectroscope  ? 
Do  not  these  dimensions  suffer  change 
when  they  are  observed,  with  similar  instru- 
ments indeed,  but  at  different  places? 

The  fact  that  the  two  observers  with  the 
spectroscopes  in  Muddapur  saw  the  third 
contact  of  the  two  discs  more  than  two 
minutes  before  their  colleagues,  who  made 
observation  in  the  ordinary  manner,  is  in 
favour  of  the  supposition  that  the  sun's 
diameter  may  vary  with  the  methods  of 
observation.  The  difference  of  the  two 
"  moments  "  is  so  marked  that  one  might 
hope  to  find  it  also  in  ordinary  circum. 
stances,  without  transits  of  Venus. 

Attention  had  already  been,  called  to 
the  influence  of  the  place  of  observation 
on  this  element.  The  meridian  observa- 
tions of  the  sun,  made  at  different  times 
in  Greenwich  and  Washington,  between 
1846  and  1871,  show  real  differences 
between  the  observed  times  and  the  num- 
bers given  in  the  Nautical  Almanac;  and 
these  differences  are  not  the  same  for  the 
two  plaoes.  The  differences  between  the 
diameters  as  they  appear  in  the  spec- 
troscope and  when  observed  in  the  ordi- 
nary way  are  of  somewhat  higher  order. 
M.  Tacchini  endeavoured,  in  company  with 
MM.  Dorna  and  Abetti,  to  determine  them 
at  Muddapur,  from  December  5th  to  18th ; 
and  a  series  of  observations  made  in 
Palermo  in  August,  1875,  by  MM.  Tacchini, 
Secuhi,  Dorna,  and  Rayet,  confirmed  this 
view.  From  fifteen  series  of  experiments 
made  during  this  time,  the  spectral  semi- 
diameter  appeared,  on  an  average,  0124a. 
less  than  that  observed  in  the  meridian  in* 
trunient,  which  varies  about  now  greater, 
now  leas  value,  in  comparison  with  the  semi- 
diameter  of  the  Ephemerides. 

These  series,  and  likewise  the  values  de- 
duced from  the  observations  of  the  Venus 
transit,  are  not  sufficient  for  determining  a 
positive  law  on  this  subject,  but  they  invite 
the  further  researches  of  astronomers,  offer- 
ing a  subject  of  high  interest.  M.  Tacchini 
desires  for  this  study  the  participation  of 
the  large  observatories,  and  is  of  opinion 
that  the  observation  of  the  passage  of  the 
sun  through  the  meridian  may  he  more 
exactly  made  with  the  spectroscope.  One 
drawback  is,  that  this  method  requires  a 
purer  atmosphere  than  the  ordinary  one 
does,  so  is  more  seldom  successful. 

To  whatever  extent  these  views  may  be 
well  founded,  there  arises  from  them  a  new 
element  of  uncertainty  in  the  conclusions 
which  may  be  drawn  from  the  documents 
brought  from  the  otber  hemisphere,  in  1874, 
by  the  parties  sent  out  to  observe  the  transit. 
If  the  sun's  disc  varies  with  the  place  of 
ol>servation,  with  the  method,  and  with  the 
instruments  used  for  this  end,  only  those 
observations  will  admit  of  being  compared 
which  have  been  made  as  much  as  possible 
under  like  conditions,  and  account  must  be 
taken  of  this  in  the  discussion  of  the  data 
of  the  great  problem,  whose  solution  has 
given,  and  will  yet  give,  so  much  work — the 
determination  of  the  solar  parallax. 


WATCH  AND  CHRONOMETER  GLASS 
BALANCE-SPRINGS. 

By  F.  H.  Wenham. 

IN  consequence  of  the  Scientific  Loan 
Exhibition  at  South  Kensington  the 
question  of  the  properties  of  glass  as  a  mate- 
rial for  the  balance- springs  of  timekeepers  is 
now  revived.  For  the  report  I  beg  to  refer 
the  readers  of  the  Enolish  Mechanic  to 


this  journal  for  June  2nd,  p.  296.  The 
elasticity  of  glass  is  supposed  to  be 
affected  in  a  nearly  equal  ratio  with  equal 
degrees  of  heat.  This  is  not  the  case  with 
steel  or  alloys,  springs  of  which,  if  com- 
pensated for  mean  temperatures,  will  cause 
a  difference  of  rate  at  extreme  tempera- 
tures; consequently,  in  order  partly  to 
correct  this  source  of  error,  what  is  known 
as  a  "  secondary  compensation  is  required 
for  chronometers  with  metal  balance- 
springs  ;  glass  having,  therefore,  the  above 
property,  when  used  as  a  spring  no  secondary 
compensation  is  requisite.  Further,  metal 
springs  subjected  to  heat  do  not  regain 
their  former  elasticity  on  cooling,  but  take 
a  permanent  set.  To  a  very  small  extent 
such  is  the  case  with  glass,  but  in  com- 
parison to  metal  the  effect  is  scarcely 
appreciable.  These  properties  of  glass 
springs  were  verified  experimentally  by 
myself,  and  appeared  in  a  paper  published 
in  this  journal  about  two  years  back 
under  this  head,  "  On  the  Influence 
of  Temperature  on  the  Elastic  Force  of 
Springs.     But  Mr.  Dent  had  long  pre- 


made  by  myself  were  the  ordinary  flat  coils 
or  volutes,  the  same  as  those  adapted  in 
pocket-  watches. 

The  first  operation  is  to  cut  thin  crown  or 
window  glass  into  strips  about  iin.  wide. 
One  of  these  is  held  in  the  flame  of  a  lamp, 
urged  by  a  blowpipe,  and  cautiously  drawn 
out  into  a  thread  of  a  thickness  considered 
suitable  for  the  size  of  the  spring  to  be 
employed ;  a  proper  length  is  broken  off,  and 
one  end  put  horizontally,  for  an  instant,  in 
the  flame.  This  fuses  into  a  spherule  hanging 
on  one  side,  shown  by  Fig.  1.  The  coiling 
instrument  is  shown  by  Fig.  2.  A  is  an 
upright  stem  attached  to  a  heavy  pedestal. 
At  the  top  of  this  is  a  flat  disc,  B,  on  which 
another  disc  turns  from  a  centre  screw  with 
some  friction,  so  as  to  remain  firmly  in  any 
position.  The  moveable  disc  is  rimmed  like 
the  lid  of  a  box,  and  divided  on  its  upper 
edge  into  degrees.  0  is  a  steel  rod  passing 
diametrically  through  the  rim  on  b,  in 
which  is  a  spring  slip,  so  that  it  may  be 
turned  with  gentle  friction  by  the  milled 
head,  d.  At  the  other  end  of  the  rod  is 
screwed,  bo  as  to  be  easily  detached,  a  hollow 


vionsly  become  acquainted  with  the  fact  of 
the  direct  elastic  ratio  of  glass  with  equal 
degrees  of  heat,  and  to  his  own  manipula- 
tive skill  is  due  the  beautiful  specimens 
now  to  be  seen  at  work  at  South  Kensing- 
ton Museum.  As  it  was  afterwards  sup- 
posed that  the  difficulties  of  construction 
were  almost  insuperable,  Sir  Edmund 
Beckett  caused  to  be  published  in  the  list 
of  the  Society  of  Arts  for  communications 
on  special  subjects  a  ready  means  of 
making  these  springs.  I  responded  to  the 
invitation,  and  demonstrated  before  the 
Society,  by  the  aid  of  a  few  simple  instru- 
ments, not  requiring  special  skill  in  their 
manipulation,  that  these  springs  could  be 
made  rapidly,  and  with  greater  ease  than 
metal  ones.  As  no  illustrative  description 
appeared  (we  had  no  English  Mechanic 
in  those  days),  I  now  re-describe  the  process 
from  memory — the  date  is  so  far  back  that 
I  have  no  record  to  refer  to. 

The  spring  at  the  Scientific  Loan  Ex- 
hibition, made  by  Mr.  Dent,  is  a  cylindrical 
or  spiral  one,  and  I  have  no  doubt  was 
formed  by  wrapping  the  glass  thread  round 
a  red-hot  cylinder  of  metaL   The  springs 


metal  cone,  0,  having  a  thin  stem  to  prevent 
conduction  of  heat  and  insure  the  cone  be- 
coming uniformly  red  hot.  The  cone  may 
be  of  brass,  and  the  stem  of  steel  wire.  At 
the  very  apex  of  the  cone  a  small  hole  is 
drilled  through  the  side.  If  the  cone  is  set 
in  the  position  shown,  and  the  spherule  on 
the  end  of  the  glass  thread  placed  therein, 
the  thread  will  hang  perpendicularly.  To 
insure  tension  a  small  weight,/,  is  attached, 
or  instead  of  this  a  piece  of  the  slip  of  glass 
may  remain  at  one  end.  All  being  thus 
prepared  the  flame  of  a  small  lamp  is  directed 
into  the  hollow  interior  of  the  cone  till  it 
arrives  at  a  dull  red  heat.  On  now  turning 
the  milled  head  the  glass  thread  plies  itself 
round  the  hot  cone,  as  shown  by  the  dotted 
lines.  After  the  cone  has  got  cool  it  is  un- 
screwed, and  the  spiral  cone  of  glass  shipped 
off.  It  ia  evident  that  by  setting  the  cone  at 
different  angles  to  the  horizon  different 
pitches  or  degrees  of  distance  between  the 
threads  of  glass  may  be  secured,  and  the 
same  result  always  obtained  by  the  index  of 
the  divided  edge  at  6. 

These  conical  spirals  are  brought  into  the 
form  of  a  flat  volute  by  means  of  the  instru- 
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ment  shown  by  Fig.  3.  A  is  a  circular  disc 
of  thin  metal  (a  worn  shilling  will  answer), 
attached  by  a  thin  stem  to  a  handle ;  6  is  a 
square  rod  sliding  in  a  spring  socket  at  c, 
d  ia  a  curved  strip  of  thin  metal  fixed  from 
the  top  of  the  square  rod.  One  of  the  pyra- 
mids of  glass  is  laid  in  the  centre  of  the  disc. 
The  end  of  d  is  slid  down  upon  the  apex  till  all 
the  coil  lies  flat  on  the  disc,  a.  Under  a  mag- 
nifier they  are  now  adjusted  with  a  point  till 
all  the  coils  lie  equidistantly  and  symmetri- 
cally. Their  elasticity  keeps  them  in  position. 
The  disc,  a,  is  now  held  over  a  flame  till  it 
appears  red  hot,  and,  when  d  is  lifted,  the 
glass  will  remain  exactly  in  form,  and 
ready  for  application.  But  this  requires 
some  special  contrivance.  It  will  not 
answer  to  attach  the  ends  of  these  springs 
by  metal  pins  driven  into  the  same  holes ; 
and  wood  is  not  to  be  depended  upon.  I 
have  therefore  employed  the  method  shown 
by  Fig.  4 :  a  is  the  shifting  collet  of  the 
balance  staff.  On  one  face  of  this,  pro- 
jecting as  an  ear,  is  turned  a  narrow  groove 
sufficient  to  admit  the  inner  coil  of  the 
spring.  The  groove  is  filled  with  shellac 
by  heat,  all  surplus  cleaned  off,  then  the 
spring  is  laid  upon  a  hot  plate  of  glass  or 
metal,  the  groove  in  collet  laid  over  the 
inner  coil ;  and,  when  the  glass  is  fairly 
bedded  in  the  groove,  the  hot  plate  is 
allowed  to  cool  before  the  spring  is  taken 
up.  The  fixture  for  the  outer  end  of  the 
coil  is  a  brass  bead,  b,  or  small  sphere 
drilled  through.   This  is  passed  over  the 

floss  coil,  and  is  set  in  any  required  place 
y  shellac ;  the  ball  is  clipped  between  two 
strips  of  metal  slightly  grooved  and  directed 
towards  the  axle.  The  object  of  a  sphere 
is  to  enable  the  spring  to  arrange  itself  in 
such  a  position  that  the  glass  is  free  from 
strain,  as  we  cannot  accommodate  it  like 
metal  by  any  bending. 

The  main  objection  that  may  be  raised 
against  glass  pendulum  springs  would  be 
their  brittleness.  It  is  not  to  be  disputed 
that  accidents  may  happen  by  careless 
handling  during  the  forgiDg;  but  once 
attached  in  safety  they  do  not  seem  liable 
to  break  when  in  use.  I  had  one  in  use  for 
years  subjected  to  all  manner  of  jolts  for 
the  purpose  of  testing  its  endurance. 
Whether  it  improved  the  time-keeping 
quality  of  the  watch  I  cannot  state,  as  the 
spring  was  applied  to  one  of  a  very  common 
description.  Since  this  application  we 
have  the  discovery  of  Bastie's  process  for 
toughening  glass.  I  have  taken  glass 
threads,  heated  them  red  hot  on  a  metal 
plate,  and  ♦hen  plunged  the  whole  into 
petroleum  oil.  This  certainly  does  not 
increase  the  brittleness  of  the  glass,  but  to 
what  extent  it  toughens  it  (if  to  any)  I  am 
unable  to  state;  perhaps  some  of  the 
practical  readers  of  the  English  Mechanic 
*ill  try  some  experiments  in  order  to  decide 
tie  question. 


ASTRONOMICAL  NOTES  FOE  JULY. 
The  Bun. 


Souths. 

o 


h.m.  s. 
0  3  37  20pm 
6  0  4  30  34  „ 
11  0  5  14  36  „ 
W(  0  5  47  51  „ 
*1|  0  6  8  22  „ 
«  0  6  14  70  „ 
M.  0  6  5  91  ,. 


At  Greenwich  Mean  Noon. 


bo 


h.  m.  s. 

6  43  9 

7  3  44 
7  24  11 

7  44  27 

8  4  31 
8  24  20 
8  43  64 


Decli- 
nation 
North. 


22  38  55 
22  2  50 
21  17  17 
20  22  41 
19  19  31 
18   8  23 


Sidereal 
Time. 


h.  m.  s. 
G  39  31-35 

6  69  1416 

7  18  66-94 
7  88  39-73 

7  68  22  52 

8  18  5-31 
8  87  48  09 


At  9  n.m.  on  July  1st  the  Sun  will  be  in 
Apogee;  in  other  words  the  Earth  will  at  that 


time  be  at  her  greatest  distance  from  him ; 
his  apparent  diameter  subtending  an  angle  of 
only  31'  32",  as  against  one  of  32'  37"  at  the 
end  of  December.  There  will  be  no  real  night 
until  after  July  20th.  The  absence  of  indica- 
tions of  activity  from  the  Sun's  disc  is  as 
remarkable  as  ever. 

The  Moon 

Is  Full  at  3h.  87*7m.  p.m.  on  the  6th,  and 
enters  her  Last  quarter  at  lh.  55*5m.  in  the 
afternoon  of  the  14th.  She  will  be  New  at 
4h.  52*7m.  a.m.  on  the  21st,  and  enter  her  First 
quarter  at  3h.  18'8m.  a.m.  on  the  28th. 


Day  of 
Month. 


1 
6 
11 
16 
21 
26 
31 


Moon's  Age 
at  Noon. 


Days. 
9-6 
14-6 
19-6 
24-6 
03 
5-3 
10-3 


Souths. 


h.  m. 

8  18-7  p.m. 
12  24-6  „ 

3  25-6  a.m. 

7  105  „ 
0  28  6  p.m. 

4  89  9  „ 

8  37  7  ,. 


At  6  a.m.  on  July  14  Libration  will  render 
additional  surface  visible  in  the  N.E.  quadrant 
of  the  Lunar  disc;  while  at  11  a.m.  on  the 
26th  more  of  the  N.W.  quadrant  will  be 
brought  into  view  by  the  operation  of  the  same 
cause.  The  Moon  will  be  in  conjunction  with 
Jupiter  at  9  a.m.  on  the  2nd ;  with  Saturn  at 
2  a.m.  on  the  11th ;  with  Mercury  at  midnight 
on  the  19th;  with  Venus  at  11  a.m.  on  the 
20th ;  with  Mars  at  4  p.m.  on  the  21st ;  and 
once  more  with  Jupiter  at  3  in  the  afternoon 
on  the  29th. 


norum,  a  little  more  than  1J°  from  which  he 

r sea  on  the  15th;  and  I  Gem i norum,  which 
approaches  on  the  23rd.  None  of  these 
8 tars  exceed  the  3rd  magnitude.  Mercury  will 
be  in  conjunction  with  Venus  at  2  a.m.  on  the 
23rd. 

Venus 

Is  an  evening  star  up  to  10  a.m.  on  July  14th, 
when  she  comes  into  inferior  conjunction  with 
the  Sun.  At  this  time  she  will  be  5°  south  of 
him,  and  to  the  possessor  of  an  equatoreal,  or 
other  means  of  finding  her,  will  present  a  most 
exquisite  spectacle.  Her  apparent  angular  dia- 
meter will  be  upwards  of  57",  and  her  illumi- 
nated crescent  will  resemble  an  exceedingly  fine 
hair.  The  observer  should  carefully  look  for 
the  dark  body  of  the  planet,  which  has  been 
repeatedly  seen  by  various  astronomers  on  the 
occasion  of  former  conjunctions :  a  very  con- 
stricted field  is  most  favourable  for  the  detec- 
tion of  this  phenomenon. 


Day  of 
Month. 

Bight 
Ascension. 

Declination 
North. 

Souths. 

h.  m. 

h.  m. 

1 

8  2-5 

1°8  13  2 

1  22-7  p.m. 

6 

7  62-7 

17  28  9 

0  53-3  „ 

11 

7  40-3 

16  52-7 

0  21-3  „ 

16 

7  27  0 

16  25-5 

11  48-4  a.m. 

21 

7  14-8 

16  79 

11  16-6  M 

26 

7  5-2 

16  01 

10  47-8  „ 

31 

6  69  4 

16  16 

10  21-9  „ 

A  retrograde  path  carrying  her  from  a  barren 
part  of  Cancer  into  an  almost  equally  barren 
part  of  Gemini.   On  the  23rd  she  will  pass  not 


Oocultatlons  of  (and  Near  Approaches  to)  Fixed  Stars,  and  a  Near  Approach  to  Saturn, 

by  the  Moon. 


Day  of 
Month. 

Name  of 

Star. 

1 

Disappear- 
ance. 

Moon's 
Limb. 

Angle 
from 
N.  Point. 

Angle 
from 
Vertex. 

Re- 
appear- 
ance. 

Moon's 
Limb. 

h.  m. 

o 

18 

h.  m. 

318 

2 

4  Soorpii 

6 

10  7  p.m. 

Dark 

8 

10  43  p.m. 

Bright' 

834 

2 

it  Scorpii 

3 

1140  „ 

Dark 

101 

124 

J12  51  „ 

Bright 

237 

269 

6 

B.A.C.  6666 

6 

tl015  „ 

N.by  W. 

188 

169 

8 

27  Capricorni 

6 

t  9  19  „ 

Bright 

140 

104 

1019  „ 

Dark 

255 

225 

11 

Saturn 

t  1  25  a.m. 

NW£W 

213 

193 

11 

B.A.C.  8184 

5* 

11  28  p.m. 

Bright 

113 

77 

12  35  „ 

Dark 

310 

280 

14 

i  Piscium 

4 

1  5  a.m. 

Bright 

90 

62 

1  69  a.m. 

Dark 

338 

304 

16 

9  Tanri 

6 

Ill  6  p.m. 

Bright 

127 

95 

11  49  p.m. 

Dark 

270 

237 

17 

17  Tauri 

4 

+  2  30  a.m.  N.N. W. 

202 

160 

17 

23  Tauri 

5 

2  31  „ 

Bright 

125 

83 

3  26  a.m. 

Dark 

281 

288 

17 

q  Tauri 

3 

3  3., 

Bright 

135 

93 

8  57 

Dark 

271 

228 

19 

136  Tauri 

5 

119  „ 

Bright 

90 

61 

2  4  „ 

Dark 

282 

248 

f  Near  approaches. 
Mercury 

Is  a  morning  Star  during  the  entire  month, 
attaining  his  greatest  western  elongation 
(20°  49/)  at  9  a.m.  on  the  9th.  He  is  very  well 
placed  for  the  observer  during  the  earlier  part 
of  July,  but  approaches  the  sun,  becomes 
more  circular  in  figure,  and  notably  decreases 
in  apparent  diameter  towards  the  endpf  it. 


Day  of 
Month. 

Right 
Ascension. 

Decimation 
North. 

Souths. 

h.  m. 

0  / 

h.  m. 

1 

6  24-5 

19  2-4 

10  451  a.m. 

6 

6  361 

19  58-3 

10  361  „ 

11 

5  64-6 

21  77 

10  86-9  „ 

16 

6  22-6 

22  9-9 

10  44-2  „ 

21 

6  68-6 

22  411 

11    0-3  „ 

26 

7  40-2 

22  181 

11  22  2  „ 

31 

8  24  3 

20  49-4 

11  46-5  „ 

Mercury  will  thus  travel  from  Taurus,  right 
through  Gemini,  and  into  Cancer.  He  will 
not,  however,  approach  to  any  very  conspicuous 
Star,  the  largest  ones  near  his  path  being 
Z  Tauri,  about  14°  South  of  which  he  will  be 
found  on  the  morning  of  the  4th;  p  Gemi- 


X  Star  below  the  horison. 

far  to  the  south  of  the  4}  mag  Star  X  Gemi- 
norum,  but  it  will  be  of  course  invisible  in  the 
bright  sunlight.  She  will  be  in  conjunction 
with  Mars  at  midnight  on  the  5th.  Her  con- 
junction with  Mercury  at  2  a.m.  on  the  28 rd 
has  been  referred  to  above. 


Rflpminii  invisible. 


Mars 


The  Minor  Planets. 
Cbbss 

Can  only  be  caught  during  the  earlier  part  of 
the  month  by.  looking  for  her  as  soon  as  ever 
it  is  sufficiently  dark. 


"S3 

Right 
Ascension. 

Declination 
South. 

Souths. 

h.  m. 

o  /_ 

h.  m. 

9 

14  6-8 

6  26-8 

6  63  7  p.m. 

19 

14  11*3 

7  41-3 

6  200  „ 

So  that  she  will  be  situated  in  the  Eastern  con- 
fines of  Virgo  during  the  whole  time  of  her 
visibility. 
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Pallas, 

Although  having  considerable  N.  declination, 
is  very  little  better  situated  for  the  observer 
than  Ceres. 


Day  of 
Month. 

Bight 
Ascension- 

Declination 
North. 

Souths. 

9 
19  * 

h.  m. 
13  48-9 
13  56-2 

20  28  6 
19  61 

h.  m. 

6  36*8  p.m. 

6   47  „ 

Thus  continuing  in  Boates  as  long  as  she 
remains  in  sight.  On  the  night  of  the  9th  she 
will  be  very  nearly  1  J°  North  of  that  very  wide 
double  star  ij  Bootis. 

Juno  and  Vxsta 
Have  now  left  us  for  this  year. 

Jupiter 

Is  now  approaching  the  West,  and  although 
he  does  not  cross  the  meridian  until  after  the 
Sun  sets  at  the  beginning  of  the  month,  his 
South  declination  is  so  considerable  that  by  the 
time  it  gets  dark  enough  to  view  him  fairly  in 
the  telescope,  he  is  very  badly  placed  for  the 
observer.  At  the  end  of  July  he  souths  an 
hour  before  sunset,  and  sets  soon  after  1 1  p.m., 
so  that  matters  become  even  worse. 


11 


Bight  Declination 
Ascension.  South. 


h.  m. 

0  / 

h.  m. 

1 

15  21-7 

17  811 

8  40-8 

p.m 

6 

15  20-8 

17  28  8 

8  20  2 

11 

15  20  2 

17  27-7 

7  59  9 

» 

16 

15  19  8 

17  27-8 

7  39  9 

21 

15  198 

17  28-9 

7  20  2 

ii 

26 

15  20  1 

17  31-3 

7  09 

31 

15  20-7 

17  34-8 

6  41-8 

Souths. 


He  will  thus  never  depart  far  from  the  4th  mag. 
star  Zl  Librae,  to  which  we  referred  in  last 
month's  "  Notes."  To  the  naked  eye  observer, 
however,  the  planet  will  appear  to  crown  the 
conspicuous  constellation  Scorpio,  which  ex- 
tends over  a  considerable  region  of  the  heavens 
to  the  South-east  of  Jupiter's  position. 

Jupiter's  Satellites. 


Day  of 
Month. 

j 

Satellite.  Phenomenon 

h.  m.  s. 

1 

\ 

Trl 

10  50  0  p.m. 

1 

Shi 

11  46   0  „ 

2 

I 

Tr  E 

12    0  a.m. 

2 

I 

Ec  B 

11  15  177  p.m 

3 

/ 

Sh  E 

8  28    0  „ 

3 

III 

Trl 

9  13    0  I. 

3 

III 

Tr  E 

11  10    0  „ 

7 

If 

Tr  1 

9  56   0  ,i 

7 

II 

Bh  I 

12   1   0  ,. 

7 

II 

Tr  E 

12  80    0  „ 

8 

I 

Tr  I 

12  39   0  „ 

9 

II 

Ec  R 

8  57  24  0  „ 

9 

I 

OcD 

9  56    0  ,1 

10 

I 

TrE 

9  19   0  „ 

10 

I 

Sh  E 

10  28   0  ,. 

14 

III 

Eo  R 

9  12  80  „ 

16 

II 

Bo  R 

11  34  46  0  „ 

16 

I 

OcD 

11  46    0  „ 

17 

I 

Trl 

8  57   0  „ 

17 

I 

Sh  1 

10  6   0  i, 

17 

I 

TrE 

11   9  0  „ 

18 

I 

Ec  B 

9  33  16-7  „ 

21 

III 

Oc  R 

8  31   0  i, 

21 

III 

Be  D 

11  23  21*2  „ 

23 

n 

Oc  D 

9  11   0  „ 

24 

Trl 

10  48    0  ,. 

25 

i 

OcD 

8   5   0  „ 

25 

ii 

Sh  E 

9   4  0  ., 

25 

i 

EcR 

11  27  591  „ 

26 

i 

Bh  E 

8  42   0  „ 

28 

in 

Oc  D 

10  13   0  „ 

Ec.  Eclipse.  Oc.  Occultation.  Tr.  Transit 
of  Satellite.  Sh.  Transit  of  Shadow.  D.  Dis- 
appearance.   B.  Reappearance.    I.  Ingress. 


E.  Egress.  The  printing  of  a  phenomenon  in 
italics  indicates  that  its  visibility  is  rendered 
doubtful,  either  by  the  brightness  of  the 
twilight  or  by  the  proximity  of  Jupiter  to  the 
horizon. 

Saturn, 

la  a  morning  Star  as  far  as  his  meridian 
passage  is  concerned,  but  he  rises  at  the 
beginning  of  July  between  10  and  1 1  p.m.,  and 
between  8  and  9  at  the  end  of  it.  His  South 
declination,  although  not  so  great  as  that'of 
Jupiter,  is  yet  considerable,  and  is,  unfortu- 
nately, slowly  increasing,  so  that  he  is  but  in 
an  indifferent  position  for  the  observer. 


14 
II 

Bight 
Ascension. 

Declination 
South. 

Souths. 

h.  m. 

h.  m. 

i 

22  41  0 

10  10#-8 

4    2-8  a.m. 

6 

22  40  6 

10  14-7 

3  42  7  „ 

11 

22  40  0 

10  19-3 

3  22-5  „ 

16 

22  39-3 

10  24-7 

3    21  „ 

21 

22  38-4 

10  30  9 

2  415  ,. 

26 

22  37  4 

10  37-7 

2  210  „ 

31 

22  36*3 

10  45  0 

2   0-2  „ 

Prom  which  it  appears  that  he  will  travel 
through  a  region  in  Aquarius  destitute  of  any 
Stars  visible  to  the  naked  eye.  He  will  be 
very  close  to  that  exceedingly  delicate  double 
Star  209  Piaezi  XXII.  Aquarii  in  the  early 
morning  of  the  19th. 

Uranus 

Is  cl^se  to  the  sun,  and  quite  invisible. 
Neptune, 

In  quadrature  with  the  Sun  at  2  a.m.  on  the 
28th,  is  above  the  horizon  chiefly  in  bright 
sunlight,  and  is  practically  invisible  too. 

Shooting  Stars 
Begin  to  reappear  this  month.  Especial  watch 
should  be  kept  for  them  between  the  26th  and 
the  29th. 

Greenwich  Mean  Time  of  Southing  of  Ten 
of  the  Principal  Fixed  Stars  on  the  Night  of 
July  1,  1876. 


Star. 

a  Coronas 

(3l  Scorpii 

Antares 

£  Herculis  ... 

o1  Heroulis  ... 

o  Ophiuchi  ... 

y  Draco nis  ... 

Vega  

?  Aquila 

h?  Sagittarii ... 


Souths, 
h.  m.  s. 

8  48  30-74  p.m. 

9  17  13-72  „ 
9  40  44-77  „ 
9  65  30  32  „ 

10  27  47-96  „ 

10  47  66'75  „ 

11  12  24-71  „ 

11  61  18-89  „ 

12  18  1283  „ 
12  47  35-62  ,. 


The  method  of  determining  the  Local  Mean 
Time  of  transit  of  either  of  the  Stars  in  the 
above  list  will  be  found  on  p.  60  of  Vol.  XXIII., 
and  that  of  finding  the  instant  of  its  meridian 
passage  for  any  other  night  in  July  on  p.  393 
of  Vol.  XXII. 


IMPROVEMENTS  IK  BENZOLINE 
LAMPS. 

rpHE  improvements  in  lamps  intended  for 
-*-  burning  benzoline  and  the  lighter  hydro- 
carbons described  below  have  been  patented  by 
Mr.  J.  Dyer,  of  Sidmouth,  Devon.  The  inven- 
tion is  mainly  an  improvement  on  that  class  of 
lamps  wherein  a  wire  netting  and  cotton  or 
like  substance  has  been  employed  to  fill  the 
tube  of  the  burner  and  act  as  a  regulator  or 
filter,  but  which  ultimately  causes  fouling  and 
obstruction  to  the  free  evaporation  and  burn- 
ing of  the  oil.  According  to  one  arrangement 
of  his  invention  Mr.  Dyer  leaves  the  tube  of 
the  burner  entirely  free  or  unoccupied  above 
the  holes,  and  immediately  below  the  holes 
within  the  tube  he  places  a  small  disc  or  plug 
of  pumice-stone  or  other  porous  material  of 
like  nature,  through  which  the  vapour  passes, 
or  the  -pumice-stone  is  made  to  occupy  the 
whole  of  the  interior  of  the  tube  of  the  burner, 
and  in  either  case  a  brilliant  light  will  be  pro- 
duced ;  but  the  first  described  arrangement  is 
preferred.   A  pin  is  passed  through  and  across 


the  tube  in  such  position  that  the  cotton  wick 
which  conducts  the  oil  cannot  come  in  contact 
with  the  name,  and  corrosion  is  thus  prevented 
and  the  lamp  will  not  require  to  be  trimmed  so 
frequently.  A  plug  or  "  pressor, "  actuated  by 
a  screw  or  otherwise,  is  placed  so  that,  by  tighten- 
ing or  "  plugging "  the  wick,  the  supply  of 
oil  may  be  regulated.  For  illuminating  build- 
ings or  other  places  by  a  number  of  such  lamps, 
branch  pipes  are  used  through  which  the  oil  is 
conducted  from  a  reservoir  by  cotton  wicks,  so 
that  a  single  reservoir  will  supply  any  number 
of  branch  lights.  When  this  arrangement  is 
employed  the  screw  plug  or  "  pressor  "  is  spe- 
cially advantageous ;  any  shaped  tube,  whether 
flat  or  round,  may  be  employed  with  a  closed 
top,  and  holes  perforated  for  escape  of  gas,  bnt 
in  all  cases  the  wick  will  be  placed  below  the 
holes  to  leave  same  entirely  free,  in  order  not 
to  char  or  burn  the  cotton.  In  some  cases 
wire  netting  or  similar  substance  is  employed 
in  conjunction  with  the  pumice-stone  or  other 
porous  material,  the  netted  wire  or  other  sab- 
stance  being  placed  below  the  holes  and  the 
pumice-stone. 


THE  CAMACH0  ELECTRO-MAGNETIC 
ENGINE. 

THE  following  description,  with  the  diagrams 
annexed,  will  enable  the  reader  to  obtain 
a  tolerably  correct  idea  of  the  new  electro-mag- 
netic engine,  which  has  been  recently  patented 
by  M.  Jose*  S.  Camacho,  of  Paris,  and  which 
has  attracted  considerable  attention  from 
students  of  electricity  and  motive  power.  The 
invention  consists  mainly  in  the  employment 
of  an  improved  armature  and  the  arrangement 
of  the  commutator,  by  means  of  which  the 
speed  and  power  of  the  engine  can  be  varied; 
but  M.  Camacho  claims  the  use  of  tubular 
magnets  for  the  purpose,  as  well  as  his  improved 
armatures  and  commutators. 

The  new  engine  may  be  constructed  accord- 
ing to  two  modifications,  the  eleotro-magnets 
being  stationary,  and  the  armatures  moveable, 
or  vice  versa.  In  both  cases  the  principle  and 
operation  of  the  apparatus  remain  the  same, 
the  details  only  of  the  engine  being  varied. 
The  armatures  are  formed  of  metallic  plates 
insulated  magnetically  from  one  another,  in 
order  to  cause  the  engine  to  generate  a  greater 
amount  of  force.  The  magnetic  inertia  of  a 
temporary  magnet  is  so  much  greater  in  pro- 
portion as  the  volume  or  mass  is  increased ;  con- 
sequently a  comparatively  long  time  is  required 
for  it  to  attain  its  maximum  of  magnetisation 
if  the  mass  is  considerable.  Moreover,  in  the 
case  in  question,  and  when  the  armature  is 
placed  in  proximity  to  the  magnet,  it  has  a  ten- 
dency to  become  magnetised  throughout  its 
whole  extent.  It  should  further  be  observed 
that  the  nearest  part  of  the  magnet  (which  is 
alone  effective),  cannot  attain  its  maximum 
amount  of  magnetisation  except  at  the  same 
time  as  the  whole  of  the  armature — that  is  to 
say,  when  the  latter  has  arrived  opposite  the 
magnet.  Now  it  is  precisely  at  this  instant 
that  in  rotatory  electro-magnetic  engines  the 
passage  of  the  current  which  produces  the  at- 
traction would  cease,  whence  it  results  that  the 
armature  has  finished  its  course  or  travel  with- 
out attaining  its  maximum  of  magnetisation, 
and  consequently  a  great  diminution  of  the 
force  which  would  otherwise  be  produced  by 
the  engine  ensues. 

In  order  to'remedy  these  defects,  the  arma- 
tures of  M.  Camacho'8  electro-magnets  are 
composed  of  a  suitable  number  of  metauic 
plates  or  blades,  arranged  normally  at  the  act- 
ing surface  of  the  electro-magnets,  and  mag- 
netically insulated  from  one  another  by  the 
interposition  of  any  suitable  substance  whicn 
forms  a  bad  conductor— euch,  for  example.  *^ 
paper,  resin,  and  the  like,  and  even  certain 
metals  which  form  bad  conductors  of  magnetr 
ism.  "In  this  manner  the  magnetisation  u 
produced  successively  in  each  of  the  p  a**8  ?j 
which  the  armature  is  composed,  w^ich',  J? 
consequence  of  their  small  volume,  a^Jry 
brought  to  a  condition  of  maximum  magrens*- 
tion  as  Boon  as  they  come  within  the  range  m 
magnetism  of  one  of  the  electro-magni'W  « 
the  engine,  and  the  travel  of  the  f1™*1^ 
completed  in  the  condition  of  maximum  mag- 
netisation, whence  results  a  greater  prodn«> 
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of  force  with  the  same  expenditure  of  electri- 
city. As  this  effective  force  is  the  product  of 
forces  multiplied  by  velocities,  it  is  also  evident 
that  an  increase  in  the  effective  force  is  pro- 
duced by  reason  of  the  greater  rapidity  of 
the  magnetisation  and  demagnetisation  of 
the  armatures  formed  of  insulated  plates  or 
blades." 

In  the  new  commutator  the  piece  of  metal 
or  contact-maker,  serving  as  a  conductor,  in- 
stead of  being  made  rectangular  in  shape,  is 
constructed  in  the  form  of  a  trapezium  or 
triangle,  so  that  the  rubber  which  acts  against 
it  continues  in  contact  therewith,  during  only 
a  fraction  of  a  revolution,  varying  according 
to  the  position  in  which  the  contact-maker  is 
placed.  It  will  thus  be  seen  that  it  suffices  to 
advance  or  draw  back  the  commutator  upon 
its  axis  of  rotation,  while  the  rubbing  surfaces 
of  the  engine  remain  stationary  in  order  to 
modify  the  passage  of  the  currents  in  the 
electro-magnets,  and  consequently  to  regulate 
the  speed  and  power  of  the  engine. 

In  the  diagrams,  Fig.  1  is  a  transverse  sec- 
tion of  a  rotary  electro-magnetic  engine,  in 
which  the  electro- magnets  are  fixed  or  station- 
ary, and  the  armatures  are  moveable ;  Fig.  2  is 


by  the  intervention  of  binding  screws  insulated 
from  the  frame,  and  fixed  on  a  disc  of  wood  or 
other  insulating  material.  The  current  issuing 
from  the  electro-magnets  passes  to  binding 
screws  attached  to  a  metallic  ring,  which  unites 
them  all,  and  which  is  insulated  from  the  frame 
by  a  disc  of  wood  or  other  suitable  material ; 
the  current  then  passes  off  by  a  binding  screw 
to  return  to  the  battery.  The  positions  of  the 
binding  screws  on  the  metallic  ring  are  shown 
in  dotted  lines. 

An  ordinary  commutator  may  be  used,  but 
M.  Camacho  prefers  the  improved  commutator, 
F,  shown  separately  in  Figs.  4  and  5,  which  is 
provided  with  triangular  contact  •  makers, 
admitting  of  the  duration  of  the  passage  of  the 
current  being  varied  or  regulated  in  each 
electro-magnet,  according  to  the  position  given 
these  contact-makers  relatively  to  the  friction 
rollers  before  spoken  of.  The  adjustment  is 
effected  by  causing  the  commutator  to  slide 
along  parallel  with  itself  upon  the  shaft,  C, 
and  when  in  the  required  position  is  held  by 
the  set  screw.  The  blades  of  the  armature, 
which  are  magnetically  insulated  from  one  an- 
other, as  shown  in  Fig.  1,  may  be  made  of  a 
triangular  or  trapezoidal  form  in  section ;  but 


an  elevation  of  one  of  the  electro-magnets ;  and 
Fig.  3  a  horizontal  section  of  one  limb  of  a 
magnet,  a  longitudinal  section  being  shown  in 
Fig.  1 ;  Figs.  4  and  5  show  the  improved  com. 
mutator. 

The  electro-magnets,  A  (shown  detached  in 
Fig.  2)  are  four  in  number,  and  fixed  at  equal 
distances  apart  from  one  another  between  two 
discs,  B,  serving  as  a  frame  and  support  to  the 
whole  of  the  apparatus.  (One  disc  only  is 
shown  in  the  figure.)  The  moveable  part  of 
the  engine  is  composed  of  a  shaft  or  axis,  C, 
upon  which  are  fastened  recessed  or  hollow 
discs,  D,  to  which  the  armatures,  E,  are  at- 
tached. These  armatures  in  the  present  ex- 
ample are  three  in  number,  and  they  are 
formed  as  before  mentioned  of  a  series  of 
plates  or  blades  of  metal  insulated  electrically 
from  one  another  and  arranged  in  parallel  or 
radiating  positions,  as  shown  in  the  drawing. 
The  shaft,  C,  also  carries  the  commutator,  F 
(Pigs.  4  and  5),  in  contact  with  which  roll  four 
rollers,  each  of  which  is  in  communication  with 
one  of  the  electro-magnets,  A.  The  current 
enters  the  apparatus  by  a  binding  screw  at- 
tached to  the  frame  or  disc,  B,  passes  thence 
into  the  Bhaf  t,  C,  and  into  the  commutator,  F, 
whence  it  reaches  the  rollers,  which  direct  it 
•ucceaaively  to  each  of  the  electro-magnets.  A, 


as  previously  stated,  for  the  sake  of  greater 
simplicity  the  armatures  may  consist  of  any 
suitable  number  of  metal  blades  with  parallel 
faces  arranged  in  juxtaposition,  but  magneti- 
cally insulated  from  one  another  by  any  suit- 
able means.  The  electro-magnets  employed 
in  the  engine  are  by  preference  constructed  of 
tubes  of  a  cylindrical,  rectangular,  square,  or 
other  convenient  section*  an  example  of  which  is 
shown  in  Fig.  3,  but  ordinary  electro- magnets 
with  solid  cores  may  be  employed,  arranged 
in  any  required  number  round  the  appa- 
ratus. 

The  engine  may  be  constructed  of  any  dimen- 
sions. Bars  or  bolts  are  shown  at  T,  Fig.  1, 
for  the  purpose  of  securing  it  either  to  a  fixed 
framework  or  to  the  object  itself,  to  which  it  is 
to  import  motion.  It  is  applicable,  sajs  the 
inventor,  to  industrial  purposes  generally,  such 
as  driving  sewing  machines,  working  musical 
instruments,  machine  tools,  and  the  like.  It 
may  also  be  employed,  by  constructing  it  of 
suitable  dimensions,  for  the  hauling  of  vehicles 
upon  rails  or  upon  the  ground,  as  well  as  pro- 
pelling vessels,  or  for  imparting  motion  to 
other  apparatus.  Unfortunately,  however,  M. 
Camacho  gives  no  information  as  to  the  prime 
cost  of  this  motor,  nor  of  the  expense  attendant 
on  its  working. 


ON  PRIME  MOVERS -IV. 
Bt  F.  J.  Bramwzll,  C.E.,  F.E.S. 
(Concluded  from  p.  372.) 
TpIME  does  not  permit  of  my  touching  upon  the 
-*-  various  improvements  in  boilers,  conden- 
sers, expansive  arrangements,  and  other  mat- 
ters, which  have  gradually  been  introduced  into 
our  best  engines  for  land  and  for  ocean  pur- 
poses. I  have  hung  upon  the  wall  a  rough 
diagram  showing  a  pair  of  oscillating  engines 
as  applied  to  driving  a  paddle  steamer,  and 
another  showing  a  pair  of  inverted  compound 
cylinder  engines  to  drive  a  screw  propeller ;  a 
model  of  such  a  pair  of  engines  with  surface 
condensers  and  all  modern  appliances  (being 
Messrs.  Bennie's  engines  for  the  P.  and  O. 
Company's  s.b.  Pera,  by  which  I  have  had  the 
pleasure  of  travelling),  is  now  before  me. 

I  will  conclude  this  part  of  the  subject  by 
saying  that,  to  the  combination  of  science  and 
sound  practice,  is  due  the  fact  of  the  consump- 
tion of  coal  having  been  reduced  from  51b.  per 
gross  indicated  horse-power  per  hour,  to  an 
avenge  of  2Jlb.,  and  in  exceptional  instances 
to  as  low  as  ljlb.  per  bore e  per  hour. 

Let  us  now  devote  a  little  of  the  time  that  is 
left  to  the  consideration  of  the  locomotive  on 
the  common  road,  as  well  as  on  the  railway.  I 
have  before  me  No.  2146,  a  model  of  the  ac- 
tual Cugnot  engine  in  the  Conservatoire  des 
Arts  et  Metiers,  which  in  1769  journeyed, 
slowly  it  is  true,  but  did  journey,  and  did  carry 
passengers  along  the  roads  in  Paris. 

It  is  a  most  ingenious  machine ;  it  has  three- 
wheels,  and  the  motive  power  is  applied  to  the 
front,  the  castor  or  steering  wheel,  so  that  the 
engine  and  boiler  turn  with  the  wheel,  precisely 
as  within  the  last  few  years  Mr.  Perkins  has 
caused  the  engine  and  boiler  to  turn  with  the 
steering  wheel  of  his  three-wheeled  common- 
road  locomotive.  The  steam  causes  the  pistons 
in  a  pair  of  inverted  single-acting  cylinders  to 
reciprocate,  and  their  rods  by  means  of  rachet 
wheels  give  rotary  motion  to  the  castor  wheel, 
and  thus  propel  the  carriage.  I  think  there  is 
no  doubt  but  what  we  must  look  upon  this  en- 
gine of  Cugnot  as  the  father  of  steam  locomo- 
tion, as  we  must  regard  Symington's  engine  as 
the  parent  of  marine  propulsion.  I  have  be- 
fore me  No.  1926,  Trevethick's  engine  of  1802 ; 
I  have  also  before  me  a  Blenkinsop  rail,  one 
that  has  been  in  actual  use  for  many  years, 
provided,  as  you  will  see,  with  teeth,  into  which 
a  cogged  flange  on  the  side  of  the  driving 
wheel  is  geared,  to  insure  that  tractive  force 
should  be  obtained.  This  plan  has  been  re- 
vived within  the  last  few  years  to  enable  the 
steam  locomotive  to  climb  the  Bighi.  A  sketch 
of  the  Bighi  engine  and  rail  is  on  the  wall.  It 
will  be  seen  that  the  teeth,  instead  of  project- 
ing from  the  side  of  the  rail,  are  ranged  be- 
tween two  paralled  bars  like  the  rungs  of  a 
ladder. 

Once  more  I  am  compelled  to  say  that  time 
will  not  admit  of  my  entering  -  into  any  detail 
in  respect  of  the  modern  locomotive,  except  to 
remark  that  by  the  aid  of  excellent  boilers  of 
high  pressure  steam  (1401b.  to  the  inch),  of 
considerable  (although  rather  imperfect  expan- 
sion effected  by  the  link  motion)  there  is,  pro- 
vided for  the  use  of  our  railways,  a  machine 
which  in  the  "  Passenger  "  form  is  competent 
to  travel  with  ease  and  safety  60  miles  an  hour, 
and  in  the  "Goods"  form  is  competent  to 
draw  a  load  of  800  to  1,000  tons  and  to  attain 
these  results  with  a  very  commendable  economy 
in  fuel.  I  have  put  on  the  wall  two  diagrams 
of  locomotives  of  the  convenient  form  for  local 
traffic,  that  we  call  tank  engines,  and  I  have 
before  me  No.  1,957a,  a  most  beautifully  made 
sectional  working  model  of  a  Russian  6-  wheeled 
goods  engine. 

Within  the  last.  20  years  another  description 
of  steam  engine  has  acquired  a  prominent  and 
important  place  among  our"  prime  movers — I 
allude  to  the  portable  engine  or  to  the  portable 
engine  in  its  more  complete  form  of  a  self -propel- 
lingor  traction  engine.  The  general  construction 
of  these  machines  borders  closely  upon  that  of 
the  locomotive.  Very  great  attention  has  been 
paid  to  all  their  details,  and  the  Boyal  Agri- 
cultural Society  of  England,  by  their  excellent 
arrangements  for  periodical  trials,  have  stimu- 
lated engineers  to  devote  their  best  energies  to 
the  subject.  No.  1,942  is  a  model  of  one  of 
Aveling  and  Porter's  common-road  traction 
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engines,  capable  also  of  acting  as  a  source  of 
power  for  driving  farm  machinery  or  for  effect- 
ing steam  ploughing.  Upon  the  wall  I  have 
placed  rough  diagrams  of  another  kind  of  trac- 
tion engine,  a  kind  wherein  indiarabber  tires 
are  used;  this  is  manufactured  by  Messrs. 
Bansome,  Sims,  and  Head,  and  I  have  also 
placed  there  diagrams  of  the  ordinary  portable 
engine,  viz — the  steam  fire  engine.  I  have 
there  likewise  a  sketch  of  Hancock's  common- 
road  steam  coach,  which  for  so  many  months 
regularly  plied  for  hire  from  the  Bank  to 
Paddington,  in  opposition  to  the  ordinary  horse 
omnibus.  Hancock's  carriage  was  a  vehicle, 
which  in  my  judgement  has  never  since  been 
surpassed,  and  I  am  sorry  to  say  never  to  my 
knowledge  equalled  as  regards  the  various 
points  which  should  be  attended  to  in  making 
a  steam  carriage  to  circulate  safely  among  horse 
traffic 

There  is  another  way  in  which  steam  may  be 
employed  as  a  Prime  Mover.  We  saw  that 
water  in  the  form  of  the  trouibe  d'eau  could  be 
caused  to  induce  a  current  in  air,  and  thereby 
to  blow  a  forge  fire  ;  and  that  a  rapid  stream 
could  induce  a  current  in  other  water  and  thus 
drain  marshy  lands.  Similarly  steam  can  be 
caused  to  induce  a  current  in  water,  and  thereby 
impel  the  water  so  as  to  raise  it  to  a  height, 
or  to  force  it  as  feed  water  into  a  boiler  against 
a  heavy  pressure.  When  used  for  a  mere 
pumping  apparatus  such  a  mode  of  employing 
steam  is  very  wasteful,  because  the  steam  is 
condensed  by  the  water  in  large  quantities,  and 
the  water  is  needlessly  heated  at  the  expense 
of  the  steam ;  but  when  used  in  feeding  a  boiler 
into  which,  thus,  the  whole  of  the  heat  is  taken, 
this  objection  does  not  apply.  By  means  of 
that  most  elegant  and  scientific  apparatus,  the 
Giffard  Injector,  it  is  possible,  by  a  jet  of  steam, 
to  economically  induce  a  current  in  surround- 
ing water  powerful  enough  to  take  the  con- 
densed steam  itself  and  the  water  into  the 
boiler,  from  which  the  steam  had  previously 
issued.  No.  1976,  which  I  have  before  me,  is  a 
sectional  model  of  a  Giffard  Injector. 

I  believe  it  was  I  who  first  gave  a  popular 
explanation  of  the  principle  of  action  of  the 
Giffard  Injector,  and  although  a  scientific  con- 
gress is  probably  not  the  place  for  a  popular 
explanation,  I  will  venture  to  repeat  it.  The 
principle  may  be  summed  up  in  one  word — 
"  concentration."  The  steam  that  issues  from 
an  orifice  of  an  area  of  1,  when  condensed  has 
a  sectional  area  (according  to  the  original  pres- 
sure of  the  steam)  of  only  ^igth,  or  ^th, 
or  -g-fojth,  as  the  case  may  be ;  thus,  the  velocity 
remaining  the  same,  and  the  weight  the  same, 
the  energy  of  the  steam  issuing  from  an  area 
of  1  is  concentrated  200, 400,  or  800  times  upon 
the  area  due  to  the  smaller  transverse  section 
of  the  liquid  stream. 

This  concentration  of  energy  is  far  more 
than  sufficient  to  enable  the  fluid  stream  to  re- 
enter the  boiler,  from  which  the  vapourous 
stream  started,  and  so  much  more  than  suffi- 
cient that  it  may  be  diluted  by  taking  a  cer- 
tain quantity  of  water,  which  was  employed  in 
the  condensation  of  the  steam,  and  is  required 
for  the  feeding  of  the  boiler. 

With  a  view  to  obtaining  economy  in  fuel, 
many  attempa  have  been  made  to  employ  some 
other  agent  than  steam  as  the  means  of  de- 
veloping the  power  latent  in  fuel,  but  it  is  im- 
perative that  I  should  dismiss  these  with  a 
mere  enumeration.  A  very  interesting  engine 
of  this  kind  (because,  excluding  Hiero's  toy 
and  smoke  jacks,  it  is,  so  far  as  I  know,  the 
first  proposition  for  obtaining  rotatory  motion 
by  the  aid  of  heat),  was  the  fire-wheel  of  Mons. 
Amonton,  of  which  an  account  is  to  be  found  in 
the  1st  volume  of  the  French  Academy  of 
Science  for  the  year  1699.  On  referring  to 
that  volume  I  do  not  see  that  it  is  stated  in 
terms  the  machine  was  ever  put  to  work, 
although  it  is  said  that  Mons.  Amonton  made 
many  experiments  to  convince  the  Academy  of 
the  practicability  of  his  invention.  Mons. 
Amonton  proprosed  to  have  a  metallic  wheel 
revolving  on  a  horizontal  axis ;  the  outer  rim  of 
of  the  wheel  was  to  be  divided  into  a  number 
of  separate  air  cells,  each  of  which  had  a  chan- 
nel, so  as  to  communicate  with  other  cells  ar- 
ranged round  the  wheel  nearer  the  centre 
that  the  air  cells ;  the  air  cells,  as  they  passed 
over  a  fire,  were  to  be  heated,  and  the  air  was 
to  drive  the  water  up  to  one  aide  of  the 


wheel,  m  as  to  keep  that  side  always  loaded, 
and  thus  give  the  wheel  a  tendency  to 
revolve.  The  cells,  after  leaving  the 
neighbourhood  of  the  fire,  were  to  be  cooled  by 
passing  through  water,  to  re-contract  the  air 
ready  for  the  next  operation. 

Besides  hot-air  engines  we  have  had  engines 
working  by  the  explosion  of  gunpowder,  and 
others  working  by  the  explosion  of  gases. 

I  will  now  ask  you  to  look  at  a  tabular  state- 
ment, which  shows  the  consumption  of  fuel  in 
agricultural  engines  when  under  trial,  expressed 
in  pounds  per  horse-power  per  hour,  and  also 
in  millions  of  pounds  raised  one  foot  high  by 
the  consumption  of  1  cwt.  of  coal.  I  told  you 
how  excellent  were  the  results  at  which  our 
agricultural  engineers  had  arrived.  You  will  see 
that  one  of  those  machines,  working  with  801b. 
steam,  and  of  course  without  condensation,  has 
developed  not  a  gross  indicated  horse-power, 
but  an  actual  dynamometrical  horse-power,  for 
2  791b.  of  coal  per  horse  per  hour,  giving  a 
duty  of  as  muoh  as  79$  millions.  This  high 
result  was  obtained  by  the  excellence  of  the 
boiler,  and  of  the  combustion,  as  well  as  by 
that  of  the  engine.  If  you  look  at  the  column 
of  evaporation  you  will  find  that  as  much  as 
ll'831b.  of  water  were  converted  from  the  tem- 
perature of  the  boiling  point  into  steam  by  the 
combustion  of  lib.  of  coal.  This  was  due  not 
to  the  excellence  of  the  boiler  alone,  but  to  the 
extraordinary  ability  of  the  stoker,  and  to  the 
care  and  labour  bestowed — a  care  and  labour 
far  too  expensive  to  be  employed  in  practice. 
But  should  not  we  engineers  endeavour  to 
ascertain  whether  we  cannot,  by  mechanical 
means,  practically,  with  certainty,  and  cheap- 
ness, procure  an  accuracy  of  combustion  as 
great,  or  even  greater,  than  that  which  can  be 
got  by  the  almost  superhuman  attention  of  a 
highly  trained  man,  who,  at  the  end  of  four 
hours  of  such  work,  is  utterly  exhausted? 
Many  forms  of  fire-feeders  have  been  at- 
tempted, and  used  with  more  or  less  success, 
but  I  cannot  help  thinking  that  in  order  to 
obtain  the  accurate  proportioning  of  air  and 
fuel  by  which  alone  can  we  get  efficient  and 
economical  combustion,  we  shall  have  to  turn 
our  attention  in  the  direction  of  dealing  with 
the  fuel  in  a  comminuted  state,  either  by  con- 
verting it  into  gas,  as  is  done  by  our  president. 
Dr.  Siemens,  by  availing  ourselves  of  liquid 
fuel,  or  by  employing  the  process  of  Mr. 
Crampton,  the  making  of  the  fuel  into  an  im- 
palpable powder  that  may  be  driven  into  the 
furnace  by  the  air  which  is  to  consume  it  there. 

By  these  and  by  other  means  we  may  hope 
to  improve  combustion ;  by  strict  attention  to 
the  proportioning  of  the  parts  of  the  boiler  we 
may  hope  to  make  the  best  use  of  this  im- 
proved combustion ;  by  higher  initial  pressure, 
by  greater  expansion,  and  by  the  general  em- 
ployment ef  condensation  wherever  practicable 
(and  by  the  use  of  the  evaporative  condenser 
there  are  very  few  cases  in  which  it  is  not 
practicable),  we  may  trust  that  the  steam-engine, 
even  on  its  present  principle,  may  be  rendered 
more  economical  than  it  has  ever  yet  been, 
and  may  give  us  more  than  that,  one-eighth  or 
one-ninth  of  the  total  force  residing  in  the 
fuel,  which  now  alone  we  get  under  the  very 
beat  and  most  exceptional  conditions.  A  large 
loss,  however,  must  with  steam  engines,  as  we 
now  know  them,  always  be  incurred. 

We  cannot  hope  to  deal  with  initial  pressures 
and  temperatures  corresponding  with  steam  of 
a  density  equal  to  that  of  water,  nor  to  carry 
expansion  down  to  the  point  where  ice  would 
be  formed  in  the  condenser.  But  wonderful 
as  the  steam-engine  is,  worthy  as  it  was  and  is 
of  Belidor's  eulogium  (which  I  read  to  you),  we 
know  it  is  not  the  only  heat  motor,  and  we  are 
aware  that  there  are  other  forms  of  such 
motors  which,  theoretically  at  all  events,  promise 
higher  results. 

By  improvements  in  the  existing  steam 
engine,  by  the  invention  and  development  of 
other  heat  motors,  by  the  employment  of  the 
power  of  water  and  of  wind  either  as  princi- 
pal motors  or  as  auxilaries,  we  may  look  to 
further  progress  in  the  machines— the  subject 
of  my  address — "  Prime  Movers. " 

I  have  bronght  before  you,  of  necessity 
hastily,  and  therefore  (and  also  on  account  of 
my  own  incapacity  for  the  task)  imperfectly, 
the  eading  improvements  which  have  been 
made  in  Prime  Movers,  from  the  date  of  the 


water-wheels  of  Vitruvins  to  the  best  devised 
steam-engines  of  our  own  day.  Those  improve- 
ments have  been  effected  by  men  like  Papin, 
Savery,  Newcomen,  Watt,  Symington,  Pulton, 
Stephenson,  and  others,  who  were  not  mere 
makers  of  engines,  but  were  men  full  of  an 
ardent  love  of  their  noble  profession,  who 
followed  it  because  of  the  irresistible  attraction 
it  possessed  for  them — followed  it  from  their 
boyhood  to  their  grave,  and  in  that  very 
following  found  their  great  reward.  These 
men  undoubtedly  possessed  that  combination 
of  science  and  practice,  which  combination, 
Dr.  Tyndall  has  told  us,  is  necessary  if  either 
science  or  practice  is  to  continue  to  lire,  for 
to  use  his  expressive  language,  without  this 
combination  they  both  die— die  of  atrophy: 
the  one  becomes  a  ghost,  the  other  a  corpse. 

We  have  every  reason  to  believe  that  this 
combination  will  rapidly  become  more  fully 
developed,  not  only  in  the  engineers  of  the 
present  day,  but  in  those  of  the  next  and  suc- 
ceeding generations ;  and  to  such  men  as  these 
we  may  trustfully  leave  the  continued  improve- 
ments of  Prime  Movers,  resting  content  with 
the  knowledge  that  a  more  general  applica- 
tion of  these  machines  must  of  necessity  fol- 
low such  improvements,  and  that  the  day  will 
soon  dawn  when  in  no  civilised  country  will 
there  continue  to  be  the  temptation  to  employ 
intelligent  humanity  in  the  brutal  labour  of 
the  turnspit,  or  of  the  criminal  on  the  tread- 
wheel. 


RAILWAY  SPEEDS  IN  THE  UNITED 
STATES. 

SOME  attention  has  recently  been  directed  ia 
this  country  to  the  attempts  of  the  American* 
to  run  trains  at  high  speeds.  1  he  distances  in  that 
country  are  so  long  that  speed  is  of  greater  impor- 
tance there  than  here,  but  just  as  speed  means  aba 
expense  here,  bo  it'  does  there,  and  with  the 
exception  of  occasional  specials  and  certain  "  mailt" 
there  are  few  regular  trains  in  the  States  which 
exceed  40  miles  an  hour.  As  an  instance  of  what 
our  cousins  can  do,  however,  we  give  a  brief  aeeesms 
of  the  celebrated  run  from  New  York  to  3m 
Fr»nciaoo,  which  is  certainly  equal  to  anything  jm 
accomplished  in  railway  work  : — Mr.  James  Gordoa 
Bennett,  the  proprietor  of  the  Herald,  reeeatij 
undertook  to  pay  half  or  more  of  the  expenses  of  » 
train  from  New  York  to  San  Francisco,  which 
should  take  through  Lawrence  Barrett  and  a 
company  of  actors,  between  the  hour  of  their  closing 
performance  on  May  31,  and  the  time  for  their 
opening  in  San  Francisco  on  Monday  evening.  The 
train  consisted  of  a  locomotive,  a  baggage  car,  a 
combined  smoking  and  commissary  car,  and  a 
Pullman  hotel  car.  It  was  expected  that  the  train 
would  reach  San  Francisco  in  88  hours  from  the  time 
when  it  started  from  Jersey  City,  making  only  five 
regular  stops  excepting  those  necessary  for  taking  on 
nsw  engines  and  fuel.  Twenty-five  passengers  were 
taken,  and  a  special  mail  was  made  up  at  the  Post- 
office  for  the  five  stopping  places.  The  start  was 
made  from  the  Jersey  City  station  of  the  Penn- 
sylvania Railroad  two  minutes  before  1  o'clock  on 
Thursday  morning,  three  minutes  behind  time.  The 
ninety  miles  to  West  Philadelphia  was  run  in  99 
minutes.  A  single  engine  drew  the  train  to  Pitts- 
burgh and  two  others  took  it  to  Chicago,  making  the 
trip  in  22  hours,  instead  of  37,  the  usual  time  re- 
quired. The  train  continued  on  its  way  at  the  same 
rapid  rate,  being  met  at  every  station  by  crowds  of 
people.  At  times,  with  favourable  grades,  the  rate  of 
speed  was  fully  a  mile  a  minute.  The  schedule  tune 
was  anticipated  from  the  start,  the  train  reaching 
Ogden,  in  Utah,  at  10"57  a.m.,  Laramie  time,  or  8 
hours  and  27  minutes  ahead  of  time.  Short  runs  were 
made  at  the  rate  of  70  to  72  miles  an  hour.  At £25 
a.m.  on  Sunday  the  train  arrived  at  the  end  of  Oak- 
land wharf,  within  the  city  limits  of  San  Francisco, 
the  time  from  New  York  being  26  minutes  lest  than 
84  hours,  or  about  3fc  days. 


THE  ACTION  OP  LIGHT  UPON 
FIGMENTS. 

MR.  B.  H.  BOW8  paper,  read  at  Edinburgh, 
regarding  the  action  of  light  upon  pig«n«?» 
employed  in  painting,  touches  upon  a  subject  whic* 
has  worried  artists  a  great  deal  recently.  In0*T  ™ 
was  for  the  purpose  of  teaching  painters  something 
about  the  pigments  they  employ  that  the  Koyai 
Academicians  decided  upon  the  appointment,  soma 
time  ago,  of  a  professor  of  chemistry,  and  w 
lectures  have  been  regularly  delivered  to  gtudentaon 
the  composition  of  the  colours  they  employ. 
Bow  tells  us  that  his  experiments  have  led  mm  w 
tho  conclusion  that  Prussian  blue  in  oil  is  "Jfr 
stable  of  colours ;  but  it  does  not  follow  for  tw 
reason  that  it  is  the  most  suitable  for  pauiten- 
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Most  artists  are  aware  that  the  light  will  act  upon 
the  majority  of  their  pigments  after  a  time,  and  for 
this  reason  they  not  unfrequently  produoe  more 
vivid  effects  at  first,  as  they  are  quite  sure  that  after 
a  few  years  these  will  become  softened  down  by  the 
bleaching  action  of  the  light.  As  their  canvas  is 
snre  to  fade  in  some  parts,  let  them  take  what  care 
they  like,  it  is  the  best  policy  for  them  to  employ  oil 
pigments,  possessing  as  much  as  possible  the  same 
photographic  properties,  so  that  they  may  alter  in 
something  like  the  same  degree.  A  picture  seldom 
loses  orach  of  its  beanty  by  becoming  of  a  lower 
tone  than  when  first  painted,  provided  the  change 
that  comes  over  it  is  not  too  marked.  It  would 
never  do,  for  instance,  to  employ  the  fleeting  aniline 
pigments  upon  the  same  canvas  with  the  stable 
Prussian  blue,  painting  one  portion  of  a  picture  with 
the  former  and  another  with  the  latter.  In  fact  the 
aniline  colours  are  for  the  most  part  quite  unsuited 
for  painting  purposes,  and  some  of  them  are  so 
changeable  in  the  sunlight  that  they  have  been  used 
for  the  production  of  photographic  images.  Again, 
they  are  extensively  employed  —  especially  in 
Germany — for  colouring  photographs,  their  thin 
transparent  character  rendering  them  particularly 
suitable  for  the  purpose,  for  it  is  possible  to  see  the 
shadows  and  outlines  of  the  image  beneath  the  layer 
of  colour  ;  but  photographs  tinted  in  this  way  soon 
lose  their  bloom,  and  the  colours  are  often  seen 
fading  while  the  pictures  are  yet  exposed  for  sale  in 
the  shop  windows.  There  are  very  few  pigments 
indeed  which  are  not  acted  upon  by  light  to  some 
degree,  and  for  this  reason  it  is  that  pigment  or 
carbon  prints  are  said  not  to  be  permanent;  but 
there  are,  at  the  same  time,  many  colours  known  to 
chemists  and  artists  which  are  sufficiently  stable  for 
practical  purposes.  Indeed,  if  we  push  the  matter 
far  enough,  we  may  well  ask  if  anything  exists  on 
earth  that  is  proof  against  the  continued  action  of 
the  sun 'a  rays,  and  whether  the  words  permanent 
and  unalterable,  as  applied  to  worldly  matters,  is 
not  altogether  a  misnomer. — Photographic  News. 


THE  DUBLIN  LIONESS. 

rthe  report  of  the  council  of  the  Dublin  Zoo- 
logical Gardens ,  the  following  account  of  the 
death  of  one  of  the  lionesses  is  given  : — 

"  During  the  course  of  the  year  the  gardens  sus- 
tained a  heavy  loss  in  the  death  of  the  beautiful 
lioness,  familiarly  called  '  Old  Girl '  by  her  friends 
aad  admirers.  She  was  born  in  the  gardens,  of 
South  African  stock,  on  September  8th,  1859,  and 
died  on  October  7th,  1875,  after  six  weeks'  prostra- 
tion from  chronic  bronchitis.  During  her  long  and 
honoured  career,  she  presented  the  gardens  with 
fifty-four  cuha,  of  which  she  actually  reared  fifty, 
losing  only  four.  This  is  a  feat  unprecedented  in 
the  history  of  menageries  and  gardens.  She  was  a 
lioness  of  very  high  spirit,  although  very  gentle,  and 
was  admitted  by  judges  to  be  the  handsomest 
lioness  they  bad  ever  seen.  It  may  be  added  that 
her  offspring  not  only  added  to  the  attractions  of 
the  gardens,  but  that  the  judicious  sale  of  a  portion 
of  them  brought  i 1,400  in  cash  for  the  benefit  of 
the  society.  The  closing  weeks  of  her  useful  life 
were  marked  by  a  touching  incident  worthy  of 
being  recorded.  The  large  cats,  or  carnivores, 
when  in  health,  have  no  objection  to  the  presence 
of  rata  in  their  cages  ;  on  the  contrary,  they  rather 
welcome  them,  as  a  relief  to  the  monotony  of 
existence,  which  constitutes  the  chief  trial  of  a  wild 
animal  in  confinement.  Thus  it  is  a  common  sight 
to  see  half-a-dozen  rats  gnawing  the  bones  off 
which  the  lions  have  dined,  while  the  satisfied  car- 
nivores look  on  contentedly,  giving  the  poor  rats 
an  occasional  wink  with  their  sleepy  eyes.  In  illness 
the  case  is  different,  for  the  ungrateful  rats  begin 
to  nibble  the  toes  of  the  lord  ox  the  forest  before 
his  death,  and  add  considerably  to  his  discomfort. 
To  save  onr  lioness  from  this  annoyance,  we  placed 
in  her  cage  a  fine  Httle  rattan  terrier,  who  was  at 
first  received  with  a  sulky  growl;  but  when  the 
first  rat  appeared ,  and  the  lioness  saw  the  little  terrier 
toss  him  m  to  the  air,  catching  him  with  professional 
■kill  across  the  loins  with  a  snap  as  he  came  down, 
■he  began  to  understand  what  the  terrier  was  for. 
She  coaxed  him  to  her  side,  folded  her  paw  around 
him,  and  each  night  the  little  terrier  slept  at  the 
breast  of  the  lioness,  enfolded  with  her  paws,  and 
watching  that  his  natural  enemies  did  not  disturb 
the  rest  of  his  mistress.  The  rats  had  a  bad  time 
during  those  six  weeks." 


W  ATKINS'S  GA8-BUBNEB. 

THE  gas-burner  shown  in  the  annexed  illustra 
tion  is  exhibited  at  Philadelphia,  and  is  thus 
described  by  the  Engineer : — The  high  price  of  gas 
*nd  the  comparative  cheapness  of  petroleum  have  led 
to  the  extensive  adoption  of  the  latter  material  for 
lighting  small  towns  and  villages  ;  indeed,  the  buo- 
"hrution  of  petroleum  for  gas  is  not  nnkcown  in 
Knglatid  in  localities  where  the  gas  companies  are 
excettiTein  their  charges.  Wat  kins'  patent  port- 
able gas  attachment  does  not  burn  the  oil  directly, 
bat  by  the  application  of  a  portion  of  the  flame  the 


liquid  is  converted  into  gas  and  burned  with  a  mix- 
ture of  atmospheric  air.  The  reservoir  containing 
the  oil  is  placed  on  the  upper  side  of  an  ordinary 
street  lamp,  and  has  an  inclined  bottom  leading  to 
the  discharge  pipe  to  prevent  any  accumulation  of 
liquid  from  remaining  in  the  reservoir  and  becoming 
unfit  for  burning.  The  oil  is  conveyed  from  the 
reservoir  through  a  small  pipe  carried  down  the  side 
of  the  lamp  to  the  tap  shown  on  the  cut,  of  which 
the  following!  s  an  explanation  : — A,  burner  tip  ;  B, 
mixing  or  gas  chamber,  having  the  air  holes,  C  ;  D, 
conducting  tube  communicating  with  tube,  B ;  E, 
generating  chamber;  F,  lighting  cup;  G,  plug  or 
screw  ;  U,  shield ;  I,  coupling  ;  J,  connecting  tube, 
metallio  packed  ;  K,  valve  or  stop  cook,  which  is  a 
screw,  and  is  only  closed  when  screwed  down  to  the 
bottom,  without  reference  to  how  the  handle  stands; 
L,  needle  bole.  The  burner  is  first  heated  by  burn- 
ing alcohol  in  onp,  F  ;  then  valve  K  is  opened  by 
turning  once  round.  The  naphtha  passes  through 
the  packed  connecting  tube,  J,  to  the  generating 
chamber,  E,  where  it  is  vapourised,  and  passes 
through  needle  hole,  L,  into  the  mixing  chamber,  B, 


and  is  there  mixed  with  the  air  entering  air  holes,  C, 
ascends  tube,  B,  and  burns  in  a  flame  at  tip,  A,  while 
a  portion  unable  to  escape  at  tip,  A,  passes  into  the 
down  conducting  tube,  D,  barns  in  jets  directly 
under  generating  chamber,  E.  The  shield,  H,  pro- 
tects these  jets  from  the  wind,  and  the  upward 
draught  through  shield,  H,  causes  the  jet  to  re-ignite 
whenever  blown  out.  The  packing  in  tube,  J,  re- 
gulates the  flow  of  naphtha  into  the  burner,  and  pre- 
vents its  return  when  vapourised ;  the  end  with  the 
small  hole  is  always  screwed  into  coupling,  I.  The 
action  of  this  lamp  resembles  that  of  the  well-known 
Bob  Boy,  or  Norwegian  cooking  lamps,  in  which  the 
flame  is  used  to  vapourise  the  oil.  The  material 
used  in  this  lamp  is  redistilled  naphtha  of  72  or  74 
degrees  gravity,  one  pint  giving  a  light  for  six  hours 
at  a  cost  of  two  cents,  about  one  penny,  and  the 
reservoirs  will  hold  sufficient  oil  for  fourteen  hours. 
Street  lamps  are  lighted  by  this  means  at  an  annual 
charge  of  from  18  dollars  to  30  dollars  per  annum, 
according  to  the  number  of  nights  and  length  of  time 
the  lamps  are  lighted.  The  charge  for  lighting 
street  lamps  with  gu  varies  from  49  to  60  dollars 
per  annum,  the  price  of  gas  for  domestic  purposes 
in  Philadelphia  being  315  dollars  per  1,000  cubic 
feet. 


THE  NEW  SWING  BRIDGE  AT 
NEWCASTLE-ON-TYNE. 

THIS  new  swing  bridge,  which  is  said  to  be  the 
largest  of  its  kind!  is  situated  close  to  the  great 
High  Level  Bail  way  bridge.  Apparently  its  position 
has  been  a  favourite  one  with  engineers,  for  in  sinking 
the  centre  pier  coffer  dam  the  oak  piles  of  a  Roman 
bridge  were  found  in  sit  u  as  freahason  theday  they  had 
been  driven.  Here  in  1771  a  flood  carried  away  the 
ancient  bridge  with  its  houses,  and  in  1779  another 
was  built  to  replace  it.  This  again  was  widened  and 
enlarged  in  1801,  and  continued  in  use  until  the  river 
improvement  plans  of  Mr.  J.  F.  Ure  required  its 
removal  under  an  Act  of  Parliament  passed  in  1861. 
These  plans  contemplate  the  widening,  deepening, 
and  straightening  of  the  river  for  a  distance  of  nearly 
twenty  miles  inland  and  rendering  it  navigable  for 
a  class  of  vessels  which  can  get  below  the  Newcastle 
High  Level  Bridge.  Such  was  the  origin  of  the 
swing  bridge  which  was  commenced  in  1871,  and  had 
the  moving  test  load  of  60  tons  applied  on  Wednes- 
day, the  14th  inst.  Fortius  purpose  the  locomotive 
roller  belonging  to  Messrs.  B.  and  W.  Hawthorn  was 
used,  it  being  loaded  with  pig  iron  to  the  weight 
required,  and  then  propelled  by  means  of  a  traction 
engine.  The  measured  deflection  was  one-fourth  of 
an  inch,  there  being  bo  appreciable  permanent  set  in 
the  superstructure.  The  machinery  employed  to 
swing  the  bridge,  and  situated  in  the  centre  pier,  is 
not  yet  in  working  condition,  but  it  is  expected  that 
all  will  be  ready  by  the  time  that  the  temporary 
bridge  is  demolished.  The  bridge  was  opened  for 
foot  and  carriage  traffic  without  any  ceremony,  this 
probably  being  deferred  until  it  is  swung  to  admit 
the  Italian  war  steamer  Euro  pa  passing  on  her  way 
to  Elswick,  for  the  100-ton  gun.  The  bridge  is  the 
argest  of  its  kind,  the  following  being  the  principal 


dimensions  : — Between  the  abutments  the  total  length 
is  530ft. ;  width  of  roadway  and  footpaths,  39ft. ; 
22ft.  being  for  carriage  traffic,  and  the  footpaths 
being  8ft.  and  9ft.  respectively.  The  bridge  is  divided 
into  six  spans  ;  the  two  in  the  centre,  to  open  by  the 
swing  or  bridge  proper,  are  each  103ft.  wide ;  the 
river  span  on  the  north  side  is  99ft.  ;  and  the  span 
on  the  south  side  7ift.  Two  land  spans,  one  on  the 
Newcastle  side  is  30ft. ;  the  other  on  the  south  sidt* 
or  Gateshead  side  21ft.  6in.  The  total  length  of  the 
bow  girder  is  27ft.  6in.,  and  its  greatest  depth,  25ft. 
The  weight  is  about  1,500  tons.  The  valve-house 
platform  is  28ft.  above  the  roadway ;  to  the  top  of 
the  lantern  40ft. ;  and  the  clearance  or  headway 
between  the  roadway  and  valve  platform  arch  24ft. 
For  shipping  the  headway  above  high  water  mark 
under  the  main  girders  at  the  higheeat  point  L« 
16ft.  lOin.  The  swing  rests  on  forty-two  cast-iron 
rollers,  with  steel  hoops  shrunk  on  the  rims,  and 
turned  down  to  a  taper,  the  mean  diameter  of  which 
is  36in.,  the  width  being  14in.  The  roller  path  or 
race  is  43ft.  in  diameter.  A  vertical  pumping 
engine  of  20-horse  power  keeps  the  accumulator 
pressure  good,  the  motive  power  to  swing  the  bridge 
being  a  60-horse  power  three  cylinder  hydraulic 
engine ;  this  engine,  as  well  as  tho  boiler,  which  is 
of  the  portable  engine  type,  is  duplicated,  so  that 
in  case  of  accident  no  delay  in  the  traffic  need  occur. 
Steam  pipes  are  laid  alongside  tha  pressure  pipes  to 
the  lifting  cylinders  at  the  ends  of  the  bridge,  so  that 
these  may  not  be  frozen  np  during  winter,  and  this 
plan  is  adopted  wherever  water  pipes  are  placed.  The 
roadway  is  laid  with  wood  paving,  aud  the  footpaths 
with  green  oak  slip  pavement  which  is  made  moveable, 
so  that  the  pipes,  which  are  nuderneath,  may  bo 
easily  got  at  for  repairs. 


ESTIMATING  THE  VALUE  OP 
BONE-BLACK. 

THE  State  Aasayer  of  Maine,  Mr.  F.  L.  Bartlett 
describes,  in  the  Scientific  American,  the 
following  process  of  estimating  the  value  of  bone- 
black  or  animal  charcoal : — 

The  direot  valne  of  bone-black  for  refining 
purposes  consists  in  the  capacity  of  the  black  for 
absorbing  lime  aad  removing  the  colouring  matter 
common  to  raw  sugar.  The  value  can  hardly  be 
estimated  by  chemical  analysis,  which  also  has  the 
disadvantage  of  requiring  considerable  time  and  no 
little  expense.  My  method  of  determining  the  value 
of  bone-black,  although  not  wholly  new,  has  the 
advantages  of  quickness  and  accuracy- 
All  raw  sugars  contain  more  or  less  lime  and 
colouring  matter,  which  must  be  removed  by  the  bone- 
black.  Following  out  this  idea,  I  prepare  my 
solutions  as  follows  :  No.  1.  Take  best  granulated 
sugar  195  grains ;  molasses  (45  per  cent.)  3  5  cubic 
inches ;  lime  772  grains ;  boil  all  together  in  1}  pints 
water  for  about  30  minutes,  filter,  and  add  sufficient 
water  to  make  2 jj  pints.  1  his  will  be  a  solution  of 
saccharate  of  lime  containing  the  colouring  matter 
from  the  molasses.  Solution  No.  2  is  made  by  adding 
0  915  cubic  inch  snlphnrio  acid  to  1?  pints  of  water. 
This  will  be  found  to  very  nearly  neutralise  the  hme 
solution,  bulk  for 'bulk  ;  if  it  does  not,  water  or  acid 
must  be  added  to  No  2  until  3  05  oubic  inches  of  it 
will  just  neutralise  3  05  cubic  inches  No  1.  To  use 
these  solutions,  154  grains  of  the  bone-black  to  be 
tested  is  weighed  out,  and  powdered  fine  enough  to 
pass  through  a 60  sieve ;  152  cubic  inches  of  solution 
No.  1  is  poured  into  an  evaporating  dish  and  the 
black  added,  well  stirred,  aud  thrown  on  to  a  filter, 
and  washed  with  water  to  make  3  05  cubic  inches  of 
the  filtrate.  This  is  then  slightly  coloured  with  a 
solution  of  litmus,  and  enough  of  the  acid  solution 
N.i.  1  is  poured  in  from  a  burette  to  neutralise  the 
lime  remaining  in  the  filtrate.  The  amount  of  the 
acid  solution  required  will  indicate  at  once  what  the 
value  of  the  given  sample  u,  compared  with  pure 
bone-black. 

I  find  that  pure  bone-black  treated  in  this  way  will 
require  about  0'305  cubic  inch  of  the  acid  solution  to 
neutralise  the  remaining  lime  ;  while  an  old  valueless 
black  requires  about  0  6  or  0  7  oubic  inoh ;  a  fair 
commercial  article  will  require  from  0"4  to  0  5  cubic 
inch  of  the  aoid  solution.  Of  course  the  acid  only 
indicates  the  declining  power  of  the  black;  the 
colour  of  the  filtrate  from  the  treated  black  will 
show  its  power  for  decolourising-  Good  black  will 
make  a  very  nearly  colourless  filtrate  when  treated 
as  above.  By  comparison  one  may  soon  learn  to 
select  from  any  number  of  samples  the  one  best 
calculated  for  refining  purposes.  It  is  perhaps 
necessary  to  state  that  the  black  should  always  be 
dried  before  operating  with  this  test.  I  usually  dry 
at  300°  Fah.  My  results,  so  far,  with  this  process 
have  been  extremely  satisfactory. 


Lead  In  Platinum  Po  into.— In  the  platinum 
points  of  lightning  conductors  lead  is  sometimes 
found  to  be  fraudulently  introduced.  Two  such 
points,  partly  melted  by  lightning  at  the  Vesuvian 
Observatory,  Naples,  were  found  to  contain  10  to  Li 
per  cent,  of  lead.  The  presence  of  lead  facilitates 
fusion.  Under  the  blow-pipe  the  alloy  is  easily 
recognised  by  the  green  flame. 
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SCIENTIFIC  NEWS. 


A MEETING  of  the  Executive  Committee 
of  the  British  Association  was  held  last 
week  at  Glasgow.  The  secretary  read  the 
rjport,  from  which  it  appeared  that  the 
guarantee  fund  already  subscribed  amounted 
to  £6,559  10s.  The  sections,  with  the  excep- 
tion of  E  (geology  and  ethnology),  will  hold 
their  meetings  in  the  University  Buildings. 
Section  E,  which  will  probably  have  as  its 
mo3t  prominent  members,  Prof.  Wyville 
Thomson  and  Lieut.  Cameron,  will  meet  at  the 
Queen's-rooms,  which  will  afford  ample  ac- 
commodation for  the  largest  probable  audiences. 
The  reception-room  will  be  at  the  University, 
and  the  City  Hall  and  Botanic  Garden  Palace 
have  been  secured  for  the  purposes  of  the 
Association.  The  "  working-man's"  lecture  will 
be  given  on  the  9th  September ;  and  a  concert 
by  the  Choral  Union  is  proposed  for  the  14th. 
Prof.  Andrews,  the  president  elect,  will  be  the 

Siest  of  Sir  Wm.  Thomson,  while  Sir  John 
awkshaw,  the  retiring  president,  will,  with 
Lieut.  Cameron,  accept  the  hospitality  of  the 
Lord  Provost.  Several  gentlemen  have  also 
proposed  to  assist  in  providing  the  means  for 
making  excursions  to  the  lochs  and  around  the 
Western  Isles,  while  Mr.  Stewart  and  Mr. 
Duncan  have  determined  to  place  their  steam- 
yachts  at  the  disposal  of  the  members  who 
may  desire  to  go  on  dredging  excursions  down 
the  Firth  of  Clyde. 

While  Glasgow  is  thus  preparing  for  ita 
autumn  fete  one  of  its  most  prominent  citizens 
has  passed  away.  Robert  Napier  died  on 
Friday  last,  full  of  years  and  full  of  honour, 
such  honour  as  the  esteem  and  admiration  of 
his  contemporaries  can  confer,  for  saving  the 
decoration  of  the  Legion  of  Honour  we  are  not 
aware  that  Robert  Napier  was  rewarded  with 
the  favours  of  princes.  He  was  the  son  of  a 
blacksmith  of  Dumbarton,  and  was  born  on 
June  18,  1791,  so  that  he  was  a  few  days  more 
than  85  years  of  age.  Young  Robert  received 
what,  at  that  time  was  an  excellent  education, 
and  after  serving  his  time  to  his  father  he 
opened  a  blacksmith's  forge  in  the  Gallowgate 
of  Glasgow.  After  several  years  of  routine 
work  Mr.  Napier  made  his  first  marine  engine, 
and  founded  that  .business  whose  fame  is 
world-wide.  In  1827  a  steamboat  race  took 
place  on  the  Clyde,  the  fastest  boats  being  two 
that  had  been  built  by  Mr.  Napier  for  a  Glas- 
gow company.  From  that  time  up  to  1840 
Mr.  Napier  built  many  vessels  and  established 
several  lines  of  steamers,  but  in  the  latter 
year  the  Hon.  Samuel  Canard  and  his  partners 
were  supplied  with  the  machinery  for  the 
first  four  steamers  of  that  fleet  which  is  still 
unequalled  for  its  almost  extraordinary  immu- 
nity from  the  risks  of  the  sea,  and  the  name  of 
Robert  Napier  became  known  throughout  the 
civilised  world.  No  accident  of  any  importance 
ever  happened  to  vessel  or  machinery  built  by 
him,  and  he  himself  attributed  his  success  less 
to  any  merit  he  possessed  as  an  inventor  than 
to  his  efforts  to  adapt  everything  to  the  pur- 
pose for  which  it  was  intended,  regardless  of 
profit.  In  1864  Mr.  Napier  filled  the  office  of 
President  of  the  Institute  of  Mechanical  Engi- 
neers, but  of  late  years  he  had  retired  alike 
from  business  and  professional  purjuits. 

Professor  Stanley  Jevons  was  on  Friday  last 
presented  with  some  pieces  of  plate  as  a  fare- 
well offering  from  the  professors  and  students 
of  Owen's  College.  Professor  Jevons  has 
accepted  the  professorship  of  political 
economy  in  the  University  College,  London. 

The  first  17in.,  100-ton  gun  has  been  com- 
pleted by  Sir  W.  G.  Armstrong  and  Co.,  and 
is  ready  for  shipment  on  board  the  Europa 
Italian  war  steamer.  The  proof  prtjectiles 
weigh  2,0001b.  and  2,5001b.,  and  the  charge  is 
3001b.  of  prismatic  powder. 

The  38-ton  gun  (the  original  Woolwich 
Infant)  has  gone  through  its  trial  much  to 
the  satisfaction  of  those  interested  in  its  per- 
formances. The  gun  not  only  worked  re- 
markably well,  but  proved  itself  extraodinarily 
accurate. 

It  is  stated  that  the  scheme  for  raising  the 
Vanguard,  which  has  been  adopted  by  the 
Admiralty,  was  invented  and  patented  by  Dr. 


Rutherford,  of  Newcastle-on-Tyne.  Out  of 
130  plans  sent  in  three  were  selected,  and  the 
Doctor's  is  the  chosen  one. 

Under  the  name  of  "  Coffee  Surrogate,"  a 
"preparation"  has  been  advertised  and  sold 
for  making  a  "  most  agreeable  beverage."  It 
was  stated  to  be  cheaper  than,  and  much 
superior  to,  chicory,  but  the  excise  officers  have 
recently  seized  a  large  quantity  of  it,  and  there 
is  a  suspicion  that  it  consists  of  ground  acorns 
and  chicory. 

A  new  electric-engine  has  been  introduced  to 
the  notice  of  the  British  public  by  M.  Chutaux, 
who,  we  believe,  is  prepared  to  supply  electric- 
motors,  of  various  sizes.  His  machine  has  been 
patented  in  various  countries. 

The  death  of  Mr.  Edward  Newman,  at  the 
age  of  75,  removes  from  us  one  of  our  best 
naturalists.  Mr.  Newman  was  a  fellow  of  the 
Linnean  Society,  and  published  the  Zoologist, 
the  Entomologist,  and  contributed  natural  his- 
tory papers,  chiefly  relating  to  botany  and 
entomology,  to  several  serial  publications.  He 
will  be  missed  by  many  youthful  students  in 
those  branches  of  science  which  he  made  his 
own. 

The  criticism  to  which  the  Loan  Collection 
has  been  subjected  has  had  the  effect  of 
awakening  the  authorities,  and  we  learn  now 
that  their  lordships  are  making  arrangements 
for  the  delivery  of  sixty  lectures  to  science 
students,  on  the  scientific  instruments  in  the 
collection. 

From  experiments  lately  made  by  M.  Coren- 
winder  on  leaves  of  fig  placed  in  an  atmo- 
sphere deprived  of  carbonic  acid,  he  concludes, 
(as  De  Saussure  also  did)  that  to  continue  to 
five  the  leaves  of  these  plants  must  absorb  car- 
bonic acid  by  their  exterior  surface.  Never- 
theless, leaves  of  chestnut  placed  in  air  with- 
out carbonic  acid,  but  remaining  connected 
with  the  branch  and  with  the  tree,  were  not 
arrested  in  their  growth ;  on  the.  contrary,  sub- 
jected, in  the  inclosing  vessel  to  a  higher 
temperature,  they  grew  with  rapidity,  and  at 
the  end  of  the  experiment  were  more  advanced 
than  those  which  had  been  in  the  open  air,  and 
able  to  appropriate  carbonic  acid  from  it.  It 
seems,  then,  that  not  only  may  the  leaves  of 
plants  acquire  carbon  by  their  surface,  but 
they  have  also  the  property  of  assimilating  the 
carbon  contained  in  carbonic  acid  which  circu- 
lates in  their  tissues.  An  experiment  of  De 
Saussure  confirms  this.  Having  inclosed  a 
leaf  branch  of  a  growing  tree  in  a  vessel  con- 
taining air  without  carbonic  acid,  he  found  this 
air  was  soon  enriched  in  oxygen  under  in- 
fluence of  the  luminous  rays. 

A  discussion  recently  took  place  in  the 
French  Academy  as  to  the  influence  of  solar 
radiation  and  of  green  matter  in  formation  of 
the  immediate  principles  of  organised  beings. 
M.  Boussingault  was  disposed  to  think  that 
this  influence  is  indispensable,  that  if  solar 
radiation  disappeared  life  would  become  im- 
possible. M.  Pasteur,  on  the  other  hand,  con- 
siders that,  in  the  case  supposed,  life  might 
continue  in  certain  inferior  plants  and  produce 
the  most  complete  organic  matters.  He  cited 
as  an  example  the  life  of  Mycodema  aceti 
(flowers  of  vinegar),  which  may  occur  in  the 
absence  of  light,  in  a  medium  composed  of  al- 
cohol, acetic  acid,  and  mineral  phosphates, 
among  which  lis  that  of  ammonia.  M.  Bous- 
singault replied  to  M.  Pasteur,  that  the  alcohol 
and  acetic  acid  had  for  their  origin  the  sugar, 
which  (according  to  him)  could  only  have  been 
formed  with  the  aid  of  solar  radiation  and  of 
green  matter — that  consequently  the  case  of 
growth  cited  came  within  the  general  theory. 
M.  Pasteur  observed  that  it  was  not  so ;  for,  by 
the  methods  of  synthesis  known,  chemistry 
may  now,  starting  with  carbon  and  vapour  of 
water,  and  by  laboratory  reactions,  form  al- 
cohol, acetic  acid,  and  a  host  of  other  products 
fitted  to  serve  as  carbonised  aliments  for  in- 
ferior organisms  excluded  from  light. 

Fresh  radiometric  experiments  continue  to  be 
made  in  various  quarters.  Mr.  Ledieu  lately 
propounded  a  theory  on  the  subject,  according 
to  which,  using  polarised  light,  the  impulsion 
should  probably  be  a  maximum  when  the  plane 
of  polarisation  is  perpendicular  to  the  axis, 
and  nil  when  the  plane  is  parallel  to  the  axis. 


This  was  tested  by  M.  Fizeau,  but  with  nega- 
tive results.  M.  Ledieu  asked  M.  Solleron  to 
observe  whether  (conformably  to  his  theory) 
the  instrument  would  turn  on  being  submitted 
exclusively  to  a  bundle  of  luminous  rays  falling 
parallel  to  the  axis.  It  was  found  to  do  so, 
though  with  much  less  rapidity  than  when  the 
rays  were  perpendicular.  This  at  least  con- 
demns the  doctrine  of  emission,  as  used  to 
explain  the  phenomena.  M.  Fizeau  again  had 
said  that  rotation  was  got  when  luminous  rays 
struck  merely  the  polished  surfaces,  but  the 
vanes  came  to  meet  the  light  instead  of  retiring, 
as  would  be  the  case  if  light  had  an  impulsive 
force.  M.  Ledieu  now  states  that  by  reducing  as 
much  as  possible  the  reflections  of  the  glass,  the 
effect  referred  to  may  be  reversed.  The  polished 
vanes  move  as  if  repelled.  Here  both  sides  of 
the  vane  were  polished.  The  place  must  be 
dark,  reflecting  surfaces  excluded,  the  beam 
strikes  the  nearest  vane  at  a  very  small  angle, 
and  a  screen  shades  the  two  vanes  opposite 
the  first  (relatively  to  the  plane  of  the 
luminous  beam  and  the  axis).  These  effects 
he  regards  as  favourable  to  his  theory.  M. 
Bdttger  describes  experiments  with  the  radio- 
meter in  the  report  of  the  German  Chemical 
Society  of  Berlin  (June  12).  The  stoppage  of 
the  motion  by  interposition  of  a  trough  of  dis- 
tilled water  (a  gas  flame  being  the  light 
source)  leads  him  to  conclude  that  only 
radiant  heat  is  the  cause  of  the  motion.  The 
blackened  surface  absorbs  and  radiates  the 
heat  more  easily  than  the  polished  Burface — 
hence  repulsion. 

We  recently  gave  some  observations  of  M. 
Terreil,  on  the  law  of  Dulong  and  Petit.  l"n*a 
further  communication  on  the  subject  he  con- 
cludes that  this  law,  viewed  as  a  chemical 
law,  may  be  defined  as  follows : — 1.  The  product 
of  the  specific  heat  by  the  chemical  equivalent 
is  a  constant,  on  condition  that  all  the  bodies 
are  taken  with  the  same  volume,  and  before 
any  condensation.  2.  The  specific  heat  of  the 
simple  bodies,  taken  with  the  same  volume  in 
the  gaseous  state,  is  inversely  proportional  to 
their  chemical  equivalents.  3.  The  specific 
heat  of  compound  bodies,  taken  with  the  some 
volume  in  the  gaseous  state,  is  inversely 
proportional  to  their  chemical  equivalents,  and 
proportional  to  the  condensation  which  the 
gaseous  volumes  of  the  simple  bodies  forming 
them  undergo  in  combining.  4.  Simple  or 
compound  bodies  which  have  lost  the  gaseous 
state  have  a  specific  heat  which  is  double  of 
that  which  they  possess  in  the  state  of  gas, 
conformably  to  the  law  of  condensations 
already  enunciated. 

Among  several  valuable  memoirs  lately  com- 
municated  to  the  Belgian  Academy  of  Sciences, 
we  note  the  following: — Researches  on  the 
resins  by  M.  Bruylants ;  application  of  thermo- 
dynamics to  the  study  of  the  variations  of 
potential  energy  of  liquid  surfaces  by  M.  Van 
der  Mensbrugghe ;  fossil  seals  of  the  Antwerp 
valley  by  M.  Van  Beneden;  physiological 
action  of  sulphate  of  guanidine  by  MM.  rut- 
zeys  and  Swaen.  Several  historical  notes  also 
deserve  notice. 

In  his  recent  spectroscopic  observations  of 
the  sun,  M.  Tacchmi  has  found  that  the  inten- 
sity and  extension  of  magnesium  on  his  surface 
may  undergo  great  variations  even  from  day  to 
day  ;  the  metal  increases  in  intensity  and  eleva- 
tion at  the  points  where  the  flames  of  the 
atmosphere  show  most  vivacity,  so  that  when 
the  magnesium  becomes  visible  on  the  entire 
border,  the  chromosphere  is  everywhere  bril- 
liant. It  is  notable  that  while  we  are  at  present 
at  a  minimum  epoch  of  spots,  while  protube- 
rances, hydrogenic  clouds,  and  metallic  eruptions 
are  rare  and  small,  the  circulation  of  magne- 
sium still  maintains  a  certain  energy  capable 
of  rising  to  a  maximum  as  in  previous  years. 
The  granulations  continue  to  be  very  distinct, 
also  bright  regions  of  faculse. 

When  a  zinc  ball,  about  2in.  diameter,  with 
brass  axis,  and  supported  in  a  frame  contain- 
ing no  iron,  is  rotated  quickly  in  the  neigh- 
bourhood of  a  magnetic  needle,  it  has  (accord- 
ing to  M.  Odstreil,  of  the  Vienna  Academy) 
a  deflecting  action  on  the  needle.  And  this 
deflection  is  not  due  to  induction  currents  pro- 
duced by  the  magnetism  of  the  needle,  for. 
the  rotation  continuing  the  same,  the  deflec- 
tion is  the  same  whether  the  north  or  the 
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south  pole  of  the  needle  is  brought  near.  The 
direction  of  the  deflection  may  be  ascertained 
by  the  following  rule : — Find  that  diameter 
of  the  ball,  perpendicular  to  the  axis,  in  which 
the  directions  of  the  moved  parts  form  the  least 
angle  with  the  direction  of  the  earth's  mag- 
netic force:  conceive  magnetisms  imparted  to 
the  two  halves,  each  being  of  different  size 
from  that  which  would  be  produced  by  the 
-earth's  magnetism  in  a  similar  motion,  then 
these  acquired  magnetisms  would  cause  the 
same  deflection  as  are  caused  by  the  rotating 
ball.  M.  Odstreil  is  of  opinion  that  the 
terrestrial  magnetic  force  produces  induction 
•currents  in  the  rotating  ball,  and  these  act  by 
-deflecting  the  needle. 

A  paper  by  M.  Muntz  on  the  functions  of 
fungi,  describing  numerous  instructive  ex- 
periments, appears  in  the  Annates  de  Chimie  et 
de  Physique  for  May.  It  is  in  three  parts, 
treating  respectively  of  saccharine  matter  con- 
tained in  fungi,  the  identity  of  trehalose,  and 
mycoae,  and  the  respiratory  functions  of  fungi. 
The  author  affirms  that  alcoholic  fermentation 
is  produced  in  all  the  species  of  fungi  by  the 
same  vital  action,  and  it  may  be  enunciated 
as  a  general  rule  that  all  fungi,  withdrawn 
from  the  action  of  oxygen,  transform  into 
alcohol  and  carl>onic  acid  the  sugars  they  have 
at_  disposal.  When  the  sugar  is  mannite, 
this  transformation  is  accompanied  by  a  libera- 
tion of  hydrogen. 


LETTERS  TO  THE  EDITOR. 


In  a  paper  recently  communicated  to  the 
Bavarian  Academy,  M.  Quincke  investigates 
the  cohesion  of  salt  solutions.  The  two 
methods  employed  were  observation  of  the 
amount  of  capillary  rise,  and  observation  of 
air-bubbles.  One  result  arrived  at  is,  that 
■equivalent  qualities  of  different  chlorides  (with 
■equal  proportion  of  chlorine),  brought  into 
the  same  quantity  of  water,  give  salt  solutions 
of  nearly  the  same  cohesion  or  surface  tension. 
Among  other  subjects  recently  handled  in  this 
academy  are  the  electrical  conductivity  of  man- 
ganese and  of  charcoal  (Beetz) ;  the  com- 
panion of  pigment  colours  with  spectral 
-colours,  and  a  new  method  of  colour  mixture 
-(von  Begold) ;  and  geognostic  observations  in 
the  Alps  (Gunibel). 

The  notion  of  persistence  of  luminous  sen- 
sation arises  from  the  optical  effect  produced 
by  rapid  rotation  of  (say)  a  piece  of  incan- 
descent charcoal.  The  luminous  circle  seems 
quite  closed,  if  the  movement  be  as  rapid  as 
about  ten  turns  in  the  second  ;  whence  it  is 
inferred  that  the  luminous  sensation  only 
vanishes  a  tenth  of  a  second  after  complete 
disappearance  of  tho  producing  cause.  M. 
Lalanne  recently  made  analogous  experiments 
with  tactile  sensation.  Suppose  a  flexible 
body,  which  will  not  injure  the  skin  by  motion 
in  contact  with  it,  rotated  rapidly  round  the 
arm  or  leg  held  steady.  If  the  return  of  the 
body  to  each  point  of  contact  take  place  in  a 
sufficiently  short  interval,  equal  to  the  dura- 
tion of  the  impression  produced,  then  (analo- 
gously) a  continous  sensation  should  be  expe- 
rienced, like  that  produced  by  pressure  of  a 
bracelet  or  ring.  M.  Lalanne  finds,  from 
thirty-three  experiments  on  various  parts  of 
the  body:  (1),  that  the  continuity  is  never 
manifested  for  less  than  ten  turns  per  second 
^showing  that  the  duration  of  tactile  sensation 
observed  did  not  exceed  l-10th  of  a  second)  ; 
(2),  the  least  duration  observed  was  l-24th  to 
l-25th  of  a  second;  (3),  this  minimum  of 
-duration  varies  in  individuals,  and  according 
to  the  parts  of  the  body.  The  duration  of 
tactile  sensation,  then,  seems  to  be  little  dif- 
ferent from  that  of  luminous  sensations.  And 
acoustic  sensations  present  facts  of  the  same 


{Wt  do  not  hold  owseht*  responsible  for  tht  opinion!  of 
our  correipondenU.  Tht  Editor  rtsptcyuuy  requtttt  that  ail 
oommunicationt  should  bt  drawn  up  at  briefly  at  possible. ~\ 

AU  communications  should  bt  addressed  to  the  Editor  of  the 
English  Mkohaxic,  31.  Tavittock-ttrttt,  Covent-aarden, 
W.C. 

All  Cheques  and  Postoffiot  Orders  to  bt  made  payable  to 
J.  Passmork  Edwahds. 

*•*.  In  order  to  facilitate  refer  met.  Correspondents,  \c\em 
speaking  of  any  Letter  previously  inserted,  will  obiigt  by 
mentioning  the  number  of  Die  Letter,  at  UN  at  the  page  on 
which  it  apptart. 

"  I  would  have  everyone  write  what  he  knows,  and  &* 
much  an  he  knows,  but  no  more it  and  that  not  in  this 
only,  but  in  all  other  subjects:  For  such  a  person  may 
have  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  or  such  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertako  to  writo  the  whole  body  of  physicks  :  a  vice 
from  whence  groat  inconveniences  derive  their  original." 
—ilontaigne't  Sttayt. 


order 


Adulteration  of  Cigars.— A  New  York  paper 
mentions  that  a  great  quantity  of  brown  straw 
paper  lately  reached  Havannnh,  which  was  to  be 
employed  in  the  manufacture  of  Havannah  cigars. 
Straw  paper  impregnated  with  the  jaice  of  tobacco 
■talks  la  wound  up  with  the  lenf  in  such  a  way  that 
it  is  often  impossible  to  detect  the  adulteration.  Dr. 
Jacobson  remarks  that  there  is  no  difficulty  in 
escaping  detection,  if  the  paper  be  specially  pre- 
pared for  the  purpose  out  of  suitable  raw  materials. 
It  has  long  been  known  that  cigar  paper  soaked  in 
a  solution  of  soluble  glass  gives  forth  no  smell  of 
paper  on  being  burnt. 


SPOTS  ON  VENUS-SIGNS  OF  "THE 
TIMES  "  —  8  TARS  IN  ANDROMEDA 
AND  AQUARIUS  —  61  CYGNI  —  THE 
MELBOURNE  REFLECTOR— LUNAR 
VOLCANOES— i  LYR^— FOSSIL  BRA- 
CHIOPODA— |  PEOASI  AND  "MIRA- 
CULOUS VISION  "—UNANSWERED  (?) 
QUERY. 

[11120.1—  In  reply  to  letter  11061  (p.  355),  I  may 
say  that  I  have  never  yet  been  able  to  detect  the 
faintest  trace  of  a  spot,  or  spots,  upon  the  disc  of 
Venus,  but  that  I  have  always  employed  the  full 
aperture  (liin  )  of  one  of  the  finest  object-glasses  in 
England  in  my  examination  of  that  planet.  It 
happens,  oddly,  that  I  am  about  to  institute  some 
experiments  for  the  express  purpose  of  determining 
whether,  by  constricting  the  aperture  of  my  tele- 
scope, or  by  the  use  of  coloured  eye-shades,  I  can 
obtain  a  sight  of  markings  so  confidently  asserted 
to  exist.  They  may  be  there,  but  I  have  assuredly 
never  seen  them. 

It  is  not  kind  of  "Saul  Rymea"  (query  26306, 
p.  367)  to  pnt  such  questions  with  reference  to  the 
"Science"  of  the  Times.  We  all  remember  how 
a  quondam  City  editor  of  that  immaculate  journal 
was  discovered  to  have  employed  his  position  for  his 
own  ends  ;  and  it  is  possible  that  too  curious  prying 
might  elicit  the  fact  that  "  some  person  or  persons 
is— or  are— allowed  to  puff  himsolf  (or  themselves)  in 
anonymous  articles,  which  the  outside  public  believe 
to  be  impartial  editorial  discussions  of  the  questions 
treated  of.  I  cannot  say  whether  this  will  apply  to 
the  particular  "heat  spot"  effusion  quoted  by 
"  Saul  Ryniea,"  as  I  have  not  seen  it;  but  astro- 
nomers will  at  once  recognise  my  reference  to 
the  contemptible  "  quack-pill  "  style  of  self- 
laudation  of  which  I  have  spoken.  What,  I  wonder, 
would  he  thonght  of  our  Editor  were  he  to  permit 
the  insertion  into  one  of  these  letters  of  a  paragraph 
beginning: — "Anything  more  beautiful,  sound,  or 
instructive,  both  morally  and  philosophically,  than 
a  sermon  which  I  heard  last  Sunday  delivered  by 
Mr.  Smith,  it  would  be  difficult  to  conceive  ."  or, 
"  After  the  way  in  which  Mr.  Brown  distinguished 
himself  at  Cambridge,  it  must  be  simply  foolish  for 
any  one  to  differ  with  him  on  a  mathematical  ques- 
tion :"  or,  "  Major  Jones's  great  scientific  attain- 
ments and  intimate  knowledge  of  gunnery,  distinctly 
point  to  him  as  the  future  Surveyor-General  of  the 
Ordnance:"  or,  "  The  masterly  way  iu  which  Mr. 
Robinson  gets  up  and  conducts  his  cases,  renders  it 
certain  that  he  must  appear  amongst  the  next  batch 
of  Q.C.'s  to  be  created  :"  I,  "  P.  R.  A.  S.,"  my- 
self being  all  the  while  Smith,  Brown,  Jones,  or 
Robinson — as  the  case  may  be?  And  yet  it  has 
been  publicly  stated  in  print,  and  never  contradicted, 
that  anonymous  articles  in  "  the  leading  journal  " 
puffing  the  Professor  Holloway  of  the  Spectroscope 
and  all  his  works  have  been  written  by  himself  ; 
and  that  the  Editor  has  not  thonght  it  beneath  him 
(nor  the  dignity  of  Journalism  generally)  to  allow 
them  to  appear,  in  all  the  distinction  of  large  type, 
in  his  columnB ! 

I  may  tell  Mr.  Dennett,  in  reply  to  query  26308 
(p.  367),  that  39  Andromeda?  is  of  the  6th  mag.,  and 
that  its  R.A.  is  Oh.  55m.  58s.,  and  its  declinatioa 
40°  407  51"  N.  4>  Andromedai  is  of  the  5th  mag.  ; 
its  R.A.  is  lh.  2m.  20s.,  and  its  declination 
46a  35'  0"  N.  4 Andromeda?  is  a  5J  mag. ;  its  R.A. 
is  23h.  lm.  58s.,  and  its  declination  4&  13"  N. 
With  reference  to  the  stars  in  Aquarius,  51  is  a 
6th  mag.  one— its  R.A.  is  22h.  17m.  41s.,  and  its 
declination  5°  27'  42"  S. ;  while  «-  Aquarii  is  of  the 
&}  mag.  Its  R.A.  is23h.  16m.  17s.,  and  its  declina- 
tion 15°  17'  24"  S. 

I  must  thank  "A.  D."  (reply  26147,  p.  363)  for 
supplementing  what  I  said  on  p.  354  with  reference 
to  61  Cygni.  I  wrote  what  I  there  did,  currente 
calamo,  without— as  I  remarked  at  the  time — any 
books  to  refer  to. 

With  regard  to  the  query  with  which  letter  11004 
(p.  380)  concludes,  I  may  tell  Mr.  de  L'Amoure 


that  he  will  find  references  to  the  Great  Melbonme 
Reflector  in  Vol.  XXVUL,  p.  95;  XXXII..  p.  184: 
XXXIII.,  p.  230 ;  XXXIV.,  p.  181 ;  and  XXXV .,  p. 
200  of  the  R.  A.  S.  Monthly  Notices.  He  will  also 
find  a  full  description  of  this  instrument,  illustrated 
by  two  engravings  (one  a  perspective  view  of  it,  the 
other  exhibiting  working  details),  on  pp.  247,  and 
249  to  252  of  Vol.  VIII.  of  the  English  Mechanic. 

The  extract  from  Sir  William  Herschel's  observa- 
tions, quoted  from  Keith  by  "  Aconite"  (in  letter 
11095,  p.  381),  is  dealt  with  by  Smyth  in  the 
"Celestial  Cycle,"  Vol.  I.,  p.  126;  Arago  in  his 
"Popular  Astronomy"  (English  edition),  Vol.  II., 
p.p.  304  et  seq. ;  Hind  in  the  "  Solar  System," 
p.  55  ;  Breen  in  the  "  Planetary  Worlds,"  p.  122; 
Proctor,  "The  Moon,"  p.  261;  Webb,  "Celes- 
tial Objects"  (2nd  edition),  p.  67;  and  by  many 
other  writers.  Undoubtedly  all  that  Herschel  saw 
was  the  crater  Aristarchns  on  the  dark  limb  of  the 
moon,  illuminated  by  enrthshine. 

I  can  only  reply  to  the  concluding  qaery  put  by 
"Cephas,"  in  letter  11098,  p.  381,  by  saying  that 
I  believe  it  to  be  physically  impossible  that  /  could 
perceive  the  "  debilissima "  of  «  Lyra  with  only 
2Jin.  of  aperture;  but  that  really  cock-and-bull 
stories  are  so  circumstantially  narrated  now-a-daya 
of  miraculous  celestial  observations,  that  I  am 
afraid  to  predicate  the  same  thing  of  anybody  else. 
If  a  person  were  to  state  in  these  columns  that  ho 
had  separated  the  components  of  >2  Andromedai  with 
an  ljin.  object-glass,  I  should  hesitate  to  contradict 
him,  lest  he  should  demand  (more  classis  susb) 
whether  I  thought  he  was  lying  ? 

"  Claudio  "  (letter  11112,  p.  385)  says  nothing  as 
to  the  locality  whence  his  fossil  wa*  derived.  Judg- 
ing from  his  description  and  sketch  it  must  be  a 
species  of  Strophomena,  coming  probably  from  the 
upper  Silurian  formation  in  Wales  or  Shropshire.  It 
is  of  no  particular  rarity. 

(  In  reply  to  query  26342,  p.  393,  I  may  tell 
'  Smith  "  that  \  Pegasi  is  not  a  star  with  which  I 
am  familiar,  but  that,  on  looking  it  np  ia  the 
' '  Celestial  Cycle  "  (p.  522),  I  find  its  comes  described 
by  Smyth  as  of  the  15th  magnitude.  Now,  this  = 
Argelander's  12-4  mag.  ;  and,  calculating  out  the 
minimum  visible  of  a  4* 2m.  object-glass,  I  find  it  to 
be  12  3  in  Argelander's  scale.  This  certainly  ought 
not  to  be  in  the  least  a  difficult  object  with  5  9  inches 
of  aperture,  but  is  just  01  mag.  beyond  what  should 
be  theoretically  visible  with  4"2  inches.  Without, 
then,  pronouncing  definitely  that  my  querist's  friend 
either  possessed  "  miraculous  eyesight,"  or  only 
fancied  that  he  saw  so  minute  an  object  distinctly, 
I  would  say  provisionally  that  his  observation  may 
be  considered  doubtful.  Pegasns  just  now  is  most 
inconveniently  situated  for  observation ;  but,  if 
"Smith"  will  repeat  his  question  later  on  in  the 
season,  I  will  myself  look  at  {,  and  see  whether  I 
can  effect  with  4r£  inches  of  aperture  what  his  friend 
asserts— and  doubtless  believes — he  did  with  4'2 

Query  26008  (p.  208), "  Star  Double  to  the  Naked 
Eye,"  placed  among  "  Unanswered  Queries  "  on 
p.  392,  was  replied  to  hy  me  in  letter  10921 ,  p.  250. 
A  Fellow  of  the  Royal  Astronomical  Society. 


0  ORIONIS-VARIABLE  (P). 
[11121.] — The  question  as  to  the  visibility  of  the 
5th  star  in  the  trapezium  with  a  3in.  object-glass  is 
not,  I  think,  as  yet,  by  any  means  satisfactorily 
placed  beyond  a  doubt.  I  do  not,  however,  wish  to 
affirm  that  its  visibility  with  the  above  aperture  is 
altogether  impossible,  but — at  least — highly  im- 
probable. Your  correspondent,  "  T.  E.  E."  (letter 
11065),  appears  to  be  firmly  convinced  of  the  accu- 
racy of  his  observations  with  a  3in.  (from  bis  pre- 
vious letters  it  would  appear  that  he  had  Been  the  5th 
star  fairly  easily  too),  and  that  there  is  no  mistake. 
It  would  be  interesting  to  me,  and  I  doubt  not  to 
other  readers  also,  if  the  question  as  to  its  visibility 
or  non-visiblity  with  such  an  aperture  could,  once 
and  for  all,  be  finally  set  at  rest.  Could  this  be 
done  ?  With  regard  to  the  variability  of  8  Ononis, 
I  hope  that  when  "T.  E.  E."  is  possessed  of  the 
more  powerful  5in.  achromatic  he  speaks  of  he  will 
make  known  the  results  of  his  observations  with  it 
in  the  pages  of  the  Enolish  Mechanic.  I,  for 
one,  will  certainly  be  content  to  wait  till  that 
period— a  period  which,  I  trust,  is  not  far  distant 
either.  Aconite. 

NEAR  APPROACH  OF  47  GEMINORUM. 

[11122.] — I  teost  one  of  your  able  astronomical 
writers  will  favour  us  with  remarks  regarding  the 
Rev.  S.  J.  Johnson's  report  in  the  Monthly  Notices 
of  the  Royal  Astronomical  Society.  He  saw 
the  star  escape  occultation,  though  the  Nautical 
Almanac  predicts  its  occurrence,  assigning  the 
occultation  a  duration  of  26  minutes.  For  the  lati- 
tude and  longitude  of  Mr.  Johnson's  station — via., 
50°  48'  45"  North  and  14'  34"  West-I  have  com- 
puted the  occultation,  and  found  it  should  have  been 
observed  there,  the  duration  given  by  my  figures 
being  about  17\  minutes.  For  the  occultation  as 
seen  at  Greenwich  my  results  give  one  minute  less 
than  is  assigned  in  the  Nautical  Almanac.  , 
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SEA-GULLS. 

[11123.]— In  reference  to  the  paragraph  in  your 
issue  of  16th  Jnne,  on  "Sea-gulls  as  Gardeners' 
Friends,"  may  I  be  permitted  to  say,  that  having 
h  td  one  of  these  birds  (which  we  fonnd  with  a  broken 
wing)  in  our  garden  for  about  fire  years,  I  can,  from 
experience,  state  that  they  are  most  valuable  exter- 
minators of  those  garden  pests,  slugs,  Ac.  "  Bill," 
as  we  called  him,  was  a  very  clever  forager,  and  the 
gardener  greatly  regretted  him  when  some  mis- 
chievous boys  "  cooked  his  goose."  I  would  strongly 
recommend  any  of  your  readers,  that  can,  to  at  once 
procure  one.  Pax. 

VENUS. 

[11124.]-I  observe  that  Getter  No.  11064)  is 
tantamount  to  a  request  that  I  should  explain  myself, 
if  it  is  not  equivalent  to  an  impeachment  of  my 
veracity-  I  have  no  wish  to  enter  into  a  controversy 
upon  suoh  a  subject  as  this,  but  I  beg  to  state  that  I 
have  no  interest  in  the  perversion  of  truth,  and  I 
therefore  repeat  what  I  wrote  without  any  qualifica- 
tion whatever.  I  shall,  however,  make  an  explana- 
tion. I  think  any  sensible  reader  could  perceive  (at 
any  rate  any  man  accustomed  to  put  a  fair  interpre- 
tation upon  the  writings  of  others,  might  perceive), 
that  my  object  in  writing  my  last  letter  was  not 
simply  to  show  that  Venus  was  visible  to  the  naked 
eye  at  noonday— that  fact  was  pointed  out  to  your 
readers  by  a  writer  whom  I  cannot  hope  to  emulate. 
In  the  Astronomical  Notes  for  May  "  it  was 
stated,  with  regard  to  Venus,  that  she  could  be 
detected  in  bright  sunshine  about  the  end  of  the 
month, "  if  her  position  is  accurately  known." 

Now,  having  a  purpose  in  view,  I  gave  an  approxi- 
mation of  the  planet's  place  at  a  stated  hour  of  the 
day,  and  then  drew  attention  to  the  fact  that,  if  the 
planet  were  viewed  with  an  ordinary  deer-stalker's 
telescope  of  lfin.  clear  aperture,  the  crescent  of 
Venus  could  be  seen  with  considerable  clearness. 

That  "  Aconite"  has  failed  to  see  that  pheno- 
menon, with  his  "  excellent  little  glass,"  does  not 
prove  me  to  have  been  wrong  in  my  statement, 
although  his  want  of  success  may  warrant  me  and 
a  few  others  in  assuming  his  glass  is  not  so  good  as 
the  one  I  happen  to  have  in  my  possession  at  present. 
No  doubt  the  telescope  I  have  is  excellent,  but  it  U 
simply  excellent,  not  of  "  extraordinary  excellence." 
Ana  here  I  may  add,  by  way  of  parenthesis,  that 
"  Aconite "  should  eschew  the  nse  of  adjectives 
unless  the  necessity  of  nsing  them  is  imperative.  One 
favour  I  request  of  "  Aconite,"  when  be  writes  to 
the  English  Mechanic  for  the  purpose  of  calling 
in  question  the  statements  of  others,  and  that  is, 
that  he  will  be  good  enough  to  refrain  from 
language  unsuitable  either  for  argument  or  contra- 
diction, and  which  serves  no  good  purpose  whatever. 

My  querist  asks  if  I  "  want  to  show  that  Venns 
is  risible  to  the  naked  eye  in  sunshine  ?"  To  which 
I  answer — I  wish  to  point  out  that  the  crescent  of 
Venus  wan  seen  in  sunshine  with  an  "ordinary 
deerstalker's  telescope  of  lfin.  clear  aperture,"  the 
incredulity  of  the  observer  with  the  "  excellent  little 
glass,"  to  the  contrary  notwithstanding. 

Brace  Pen  wick. 

Blair  Athole,  N.B.,  13th  Jane. 


8POT8  ON  VENUS. 
[11125.]— These  are  certainly  not  easier  in  "a 
small  telescope  than  with  a  larger  one,  because  of 
the  'glare'  in  the  larger  instrument."  In  a  large 
silver-on-glass  reflector,  with  the  aperture  reduced 
to  8in.,  I  nave  very  often  seen  the  planet  free  from 
"  glare  "  and  the  disc  projected  hard  and  sharp  on 
the  background  of  the  sky.  Any  details  other  than 
tkoee  due  to  instrumental  errors  or  active  imagina- 
tion, must  have  been  far  better  made  out  with  such 
circumstances,  than  with  a  small  telescope,  and  I  am 
certain  of  it.  I  have  always  adopted  special  pre- 
caution to  evade  the  "  glare"  of  Venus,  and  with  a 
power  of  450  have  seen  her  splendidly  distinct  in  the 
daytime,  with  no  "dark  spots,"  and  only  a  mere 
suspicion  of  shadings,  extremely  faint.  It  has 
astonished  me  to  read  published  observations,  relating 
to  the  very  same  days  as  those  on  which  I  saw  the 
planet,  giving  accounts  of  dark  spots  and  their  forms 
in  detail,  ana  it  is  remarkable  that  in  almost  every 
case  small  telescopes  were  used,  and  the  observers 
had  but  little  experience  in  such  matters.  My  own 
observations  were  corroborated  by  eyes  and  instru- 
ments of  the  first  order.  I  assume,  therefore,  that 
the  so-called  "  spots  on  Venus,"  about  whioh  we 
hear  so  muoh  at  every  elongation  of  this  planet,  are 
mostly  called  into  existence  by  what  "  F.  R.  A.  8." 
fitly  terms  "  a  weak  instrument  and  a  strong  imagi- 
nation." B. 

VENUS  AND  SMALL  TELESCOPES. 

[11126.] — I  can  assure  "Aoonite"  (11064)  that 
there  is  nothing  very  unusual  in  a  telescope  of  l|in. 
aperture  being  oom  peter,  t  to  show  the  phases  of 
Venus.  I  have  a  "  rifle  telescope  "  of  that  aperture, 
with  a  terrestrial  eyepiece  (I  do  not  know  the  power) 


that  gives  a  beautiful  view  of  the  crescent  planet. 
Moreover,  I  have  a  liin.  telescope,  I  believe  of 
French  make,  that  shows  the  planet  as  not  round, 
though," of  course,  the  cn»ps  are  indistinct.  I  can 
also  see  the  satellites  of  Jupiter  with  the  liin.  glass, 
and  can  just  trace  a  belt  with  the  1  |in.  As  my  sight 
is  very  bad,  being  both  myopic  and  nyktalopic,  I 
have  no  doubt  a  good  eye  could  see  much  more  with 
the  same  glasses.  Small  telescopes  were  at  one  time 
rather  a  hobby  with  me,  and  these  two  are  the  selec- 
tion of  many  that  have  passed  through  my  hands. 

Treadle. 


JUPITEB-i  LYB-3D— AND  SMALL  STAB. 

[11127.}— In  two  letters  lately- viz.,  11046  (page 
332-3,  from  "  W.  G.  P.")  and  11098  (p.  381,  from 
"Cephas"),  it  is  stated  that  "  P.  R.  A.  S."  has 
given  Hin.  as  the  smallest  apertnre  with  which 
Jupiter's  belts  can  be  just  seen.  On  p.  404  (9352, 
Vol.  XXI.)  he  said  they  could  be  seen  with  liin., 
but  said  nothing  about  their  being  not  visible  with 
anything  smaller.  "  Cephas "  states  that  Mr. 
Proctor  nas  given  the  same  opinion,  Mr.  Proctor's 
statement  (9385,  page  431)  is  in  reference  to  the 
opinion  of  "  F.  R-  A.  S."  that  Mr.  Smeaton  ought 
to  see  the  belts  with  bis  2  jin.  object-glass  unless  it 
was  a  "  scandalously  bad  one,"  the  suggestion  being 
that  a  "strong  imagination"  was  the  requisite 
thing.  I  may  tell  him  that  one  evening  (I  forget 
which)  this  season  I  found  a  spot  on  one  of  the 
belts  with  only  Jin.,  which  I  afterwards  examined 
and  noted  with  the  full  2iin.  aperture. 

i  Lyra :  Mr.  Webb,  in  "  Cele«tial  Objects,"  states 
that  Holden  has  seen  the  "  debiliasima  '  and  several 
of  the  6  or  7  small  stars  between »'  and  is  Lyra 
with  a  8in.  aperture.  "  Linen  "  (9-178,  p.  509,  Vol. 
XXI.)  gives  the  following  extract  of  observations 
made  with  a  4  28  Wray,  on  May  17,  1875,  which  may 
be  of  interest :— "  2  j  stop  used  with  250  power.  The 
comes  of  Wega  seen  distinctly,  and  the  preceding 
star  of  the  '  debilissima '  steady  ;  the  following  one 
was  glimpsed."  He  does  not  state  bnt  that  his 
eyepiece  was  an  ordinary  two-lens  one.  After  this 
I  do  not  see  anything  very  remarkable  in  my  obser- 
vations of  the  "  debilissma,"  considering  that  my 
aperture  was  only  iin.  less  than  that  used  by 
"  Line*."  Taking  also  into  consideration  that  my 
eyepiece  was  a  single-lens  one,  and  whilst  he  held 
the  one  steady  and  glimpsed  the  other,  I  only 
glimpsed  either  of  them,  or  the  other  two  small 
stars,  using  at  the  same  time  averted  vision.  I 


append  a  sketch  of  this  asterism.  a  is  the  9im. ,  b 
a  small  glimpse  star  (apparently  a  in  Mr.  Bush's 
sketch,  11097,  p.  381),  c  and  d  the  "debilissima," 
e  the  smallest  star  that  I  glimpsed  (query,  is  this 
b  in  Mr.  Bush's  sketch)  ? 

Small  star:  Can  any  correspondent  tell  me  the 
magnitude  of  the  minute  star  situated  about  i  of 
the  way  between  satellites  IV.  and  II.  (I  copy  IV. 
and  If.  from  my  note-book,  but  if  I  remember 
rightly  it  was  nearest  to  II.)  of  Jupiter  at  11  p.m., 
June  16,  1876  ?  I  just  held  it  steady  by  averted 
vision.  f.  Dennett. 

P.8.— I  forgot  to  state  that  the  sketch  of  .  Lyra 
waa  taken  May  28th. 


BBBATUM— MBTEOB. 

[11128.]— Looking  over  letter  11062,  p.  355,  I 
find  two  great  mistakes.  The  first  is  in  the  first 
line  below  the  sketch,  where  it  reads—"  There  was 
not  the  slightest  misprint— «  Lyra."  The  words 
"  there  was  not  the  slightest  misprint"  should  have 
been  placed  directly  after  "  using  powers  44  and  30." 
■  Lyra  forms  the  heading  to  the  paragraph  follow- 
ing. In  the  other  case,  whioh  happens  in  the  12th 
line  below  the  sketch,  the  full  stop  should  be  plaoed 
before  12m.,  instead  of  after  it.  In  the  same  letter  I 
should  have  said  that  the  definition  was  not  first- 
class  when  either  of  the  two  observations  was 
made.  A  bright  marking  in  the  N.  belt  (Fig.  1)  is 
scarcely  shown  in  the  engraving ;  also  a  dark  mark- 
ing in  Fig.  2.  In  both  figures  the  S.  belt  is  con- 
siderably deformed  to  what  it  was  in  my  sketch. 
For  instance,  in  Fig.  2  the  great  widening  at  the 
W.  extremity  of  the  S.  belt  scarcely  looks  like  an 


oblique  belt  similar  in  nature  to  the  one  showna; 

the  E.  end  of  the  N.  belt  of  Fig.  1. 

On  Saturday  evening,  June  10th,  at  1040,  a 
a  bright  light  struck  my  eye  from  the  W.  just  a*  1 
was  turning  the  telescope  on  ■  B<k>tis.  On  looking 
I  saw  an  extremely  bright  and  dazzling,  tboogb 
rather  small,  meteor  of  a  beantiful  bine  eoloar, 
moving  in  a  direction  from  N.  toW.,  between  Leo 
Minor  and  Major.  I  did  not  see  the  end  of  it,  sj  it 
passed  behind  some  trees.  I  did  not  see  any  teak 
Its  motion  was  comparatively  swift-  Did  nj  af 
your  other  correspondents  see  it? 

Frank  Dennett 

THE  FUEL  OF  THE  BUN. 

[11129.]—"  F.  R.  A.  S."  having  now  read  bj 
book  will  probably  anticipate  my  reply  to  the  aale- 
eular  and  kinetic  part  of  his  objections,  as  he  vil) 
hare  seen  that  I  have  no  belief  in  the  actual  enrt- 
enoe  of  either  atoms  or  molecules,  and  regard  til 
the  descriptions  of  their  gyrations,  oscillations,  4c., 
Ac.,  as  pure  poetry,  useful  if  it  assists  in  the  eon- 
prehension  of  actual  fact",  but  as  damaging  to 
science  as  superstition  is  to  religion,  if  accepted 
in  the  place  of  facts,  or  confounded  with  them.  I 
know  that  this  is  rank  heresy,  and  may  serkmlj 
damage  my  scientific  reputation  for  awhile;  hit, 
nevertheless,  I  stand  by  it,  and  do  not  complain  of  in 
natural  consequences. 

I  hope  ere  long  to  be  able  to  show  that  this  con- 
ception of  the  discrete  constitution  of  matter  is  tot 
merely  nnfonnded  in  fact,  but  ia  essentially  uapolo- 
sophical  as  a  pure  hypothesis,  but  cannot  enter  ipoc 
so  large  a  subject  here  and  at  present. 

As  regards  my  reference  to  the  supposed  contrac- 
tion  of  the  orbit  of  Encke's  comet,  I  cry  peccari. 
The  "  Fuel  of  the  Sun' '  was  written  in  1808-9  at  inter- 
vals snatched  from  daily  necessary  duties,  ssdtt 
that  time  I  accepted  this  account  of  the  cnset'i 
proceedings  upon  the  authority  of  the  emiaat 
astronomers  who  expounded  it.  Sir  John  Heraeaa 
did  the  same  at  the  same  date.  He  then  referred  to 
it  an  "  the  solution  proposed  by  Encke,  and  at  pre- 
sent generally  accepted.'  ("  Outlines  of  Attrononj," 
10th  Edition,  1869,  sec.  577.) 

"  F.  R.  A.  S."  appears  to  be  as  docile  concermaf 
the  temperature  of  space  as  I  was  in  the  matter  d 
the  motion  of  Encke  s  comet.  It  is  hypothetkalh; 
assumed  that  this  temperature  is  somewhere  netr 
to  the  hypothetical  point  of  absolute  aero,  bat  tat 
reasoning  upon  which  it  is  baaed  travels  in  a  eketi 
orbit  and  returns  upon  itself.  It  may  be  thai  no- 
raarised:— 1st,  Space  being  vacuous  it  can  bare  so 
vibrating  of  gyrating  molecules  ;  therefore  He  tea- 
peratnre  or  non-temperature  is  about  zero.  2nd, 
The  temperature  or  non-temperature  of  space  ben; 
the  absolute  zero,  the  atmospheric  molecules  cannot 
there  vibrate  aa  gaseous  matter — therefore  space  i> 
vacuous. 

At  the  risk  of  being  denounced  as  a  heretic,  t 
paradoxer,  Ac.,  Ac.,  I  maintain  that  the  mean  ten- 
paratnre  of  space  is  hut  a  little  lower  than  tt» 
freezing  point  of  mercury — i.e.,  a  few  d agrees  bek* 
the  lowest  winter  temperature  of  the  Arctic  reposi 
of  our  earth,  and  for  this  simple  reason  that  m 
months  of  radiation  into  space  are  quite  sufficient  to 
bring  down  the  temperature  of  the  surface  of  the 
earth  and  its  enveloping  film  of  air,  and  the  approo- 
mate  equilibrium  with  their  immediate  torroaM- 
ings,  whatever  these  may  be,  and  that  if  atmospheric 
matter  exists  at  300  miles  distance  from  the  earti, 
as  "  F.  R.  A.  S."  thinks  it.  may,  such  matter  a 
there  receiving  terrestrial  radiations  sad  sate 
radiations,  and  radiations  from  all  the  luminous  orta 
of  heaven,  and  is  animated  accordingly  with  that 
mysterious  physical  activity  or  energy  to  whicin 
apply  the  name  of  heat.  Neither  he  nor  anjWj 1 
else  can  define  the  point  where  its  power  of  recants; 
such  animation  ceases,  or  give  any  sound  rea» 
based  on  ascertained  facts,  irrespective  of  molecahr 
and  etherial  fictions,  for  concluding  that  it  »nX"■'', 
reaches  that  limit  of  physical  lite  to  which  hsatoa* 
We  have  not  a  shadow  of  evidence  ontiide  of  tat 
imagination  of  the  dreamers  of  mathematital  dreaai 
that  any  region  of  the  universe,,  still  lew  the  aa* 
bulk  of  it,  u  the  blank  abode  of  any  such  abaolatt 
physical  death. 

On  the  contrary,  we  must  renounce  the  B*™™r 
and  soundest  generalisation  of  modern  science— J* 
indestructibility  of  force— if  we  refuse  to  admit  tts* 
the  eternal  radiations  of  the  countless  sua*  tat 
worlds  of  the  universe  are  not  garnered  in  tbesf*** 
between  them,  for  every  sun  is  for  ever  """"J" 
more  than  it  receives,  and  every  planet  that  wear* 
a  portion  of  this  excess  radiates  it  away  again  n» 
where.  To  assert  that  the  interstellar  spaMijW 
not  warmed,  or  otherwise  rendered  active  to®"?! 
is  to  assert  the  wholesale  annihilation  of  all 
force.  To  accept  the  alternative  of  warming  »  rtam 
is  a  physical  absurdity  too  obvious  to  demand  rar 
tation.  The  modern  mathematical  imagination** 
of  course,  leap  clear  over  all  this  difficulty  by  ">«»• 
ing  the  luminiferous  ether,  and  endowing,  that  *»» 
whatever  properties  may  answer  theioo**** 
hypothetical  purpose ;  but  without,  at  P**jJ?*  2 
cussing  the  legitimacy  of  such  bold  invent**1  _ 
accepting  it  ("  without  prejudice,"  •otoaimjo" 
convictions  are  concerned),  the  activities  otuaw— 
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must  be  communicated  to  the  outermost  layer  of 
atmospheric  matter,  whererer  "  F.  B.  A.  S.  may 
suppose  tbat  to  be,  and  will  thus  endow  it  with  the 
kinetic  activity  necessary  to  enforce  the  same  laws 
of  unlimited  expansion  as  it  displays  here  in  oar 
laboratories. 

In  my  last  letter  I  expressed  an  expectation  that 
if  "F.B.A.S."  would  read  "The  Fuel  of  the 
Son,"  I  should  gain  something  by  his  free  comments 
upon  it. 

Thia  expectation  is  over-fulfilled  by  his  letter,  for 
he  has  there  supplied  a  suggestion  which  leads  me  to 
the  solution  of  a  difficulty  with  which  I  hare  been 
struggling  for  some  time  past 

The  suggestion  is  contained  in  the  apparent  diffi- 
culty presented  by  the  November  meteors,  and  I 
may  foreshadow  the  contents  of  my  next  communica- 
tion by  stating  that  the  facts  to  which  "  F.  B.  A.  S." 
refers,  viewed  in  the  light  of  Mr.  Crookes'  recent 
discoveries,  remove  the  only  serious  difficulty  that  I 
hare  encountered  in  working  out  and  reflecting  upon 
the  ideas  expounded  in  the  "  Fuel  of  the  Sun/' 

W.  Mattieu  Williams. 

FBAOABTORIUB. 

[11130.] — As  this  formation  has  been  brought 
spun,  lately,  before  your  readers,  perhaps  the 
following  sketch  and  description  of  that  object  will 
prove  of  some  interest.  The  present  sketch  is  a 
combination  ef  three  observations.  The  first  took 
place  on  April  2, 1873,  the  second  on  April  21,  1874, 
and  the  last  on  April  28, 1878.  Most  of  the  objects 
contained  in  the  interior,  whether  craters  or  hillocks, 
with  the  exception  of  the  two  clefts,  were  seen 
daring  the  first  observation.  The  clefts  were  seen 
tor  the  first  time  on  April  21.  1874.  My  last 
observation  bad  for  its  special  object  the  N.  border 
of  Fracastorins,  as  it  is  on  thia  portion  that  attention 


LUNAR  VOLCANOES. 
[11131.}— I  belikvx  it  is  the  general  opinion 
amongst  selenographers  that  the  active  volcano 
mentioned  by  "  Aconite  "  (11095.  p.  381)  was  only 
the  bright  spot,  Aristarchns,  which  shines  pretty 
brightly  under  the  "  earth-shine." 

F.  Dennett. 

INEQUALITIES  IN  THE  MOTION  OF 
THE  MOON— AND  SPOTS  ON  VENUS. 

[11132.]— ON  p.  352  there  is  an  account  of  some 
inequalities  in  the  motion  of  the  moon,  lately  de- 
tected by  observation.  Some  years  ago  I  found 
tbat  there  were  two  inequalities,  due  partly  to  the 
direct  and  partly  to  the  indirect  action  of  Jupiter : 
the  one  of  which  agrees  very  exactly  in  period,  and 
the  other  very  fairlv  so,  with  those  mentioned  in 
your  paper ;  but  whether  they  agree  in  other  par- 
ticulars I  have  at  present  no  means  of  knowing. 
Would,  therefore,  r'  F.  B.  A.  S."  have  the  kind- 
ness to  tell  me,  or  pat  me  in  the  way  of  finding  out 
whether  the  following  inequality  agrees  with  ob- 
servation? To  wit— 

-  1"  sin.  •{  (2  -  2t  -  c)  t  -  2i  +  •  ). 
Where  t  represents  the  mean  motion  of  Jupiter, 
that  of  the  moon  being  unity,  and  '006308  being 
taken  for  >  bat  of  i.  Also  <  and  •  are  the  mean 
longitude o f  Jupiter,  and  that  of  the  moon  perigee 
when  t  —  0.  The  period  of  the  above  is  very  nearly 
27  434  days,  which  falls  within  the  narrow  limits 
27  42  and  27  44,  as  given  by  observation.  It  re- 
mains to  be  seen  whether,  besides  this,  1"  represents 
pretty  well  the  proper  amount  of  the  inequality  at 
its  maximum,  and  whether  a  maximum  occurs  at 
the  proper  time.  With  regard  to  the  long  in- 
equality, it  will  be  of  the  form— 

p  sin.  1  (2  -  2i  -  2c)  t  -  2i  +  2«  )• 


has  particularly  been  directed  by  the  interesting 
letter  of  Mr.  Birt  and  others.  I  shall  confine  myself 
to  the  description  of  this  border.  Mr.  Birt  says  he 
hu  found  here  eleven  distinct  objects,  but  he  does 
not  state  the  aperture  of  the  instrument  he  was  then 
aiing.  With  my  8|in.  mirror  I  found  at  least  25, 
without  counting  those  situated  on  the  object 
"»rked  27,  28,  as  this  may  be  considered  to  be  out 
«  the  N.  border.  Starting  from  the  N.E.  side  of 
the  crater  1  find  three  distinct  hillocks,  close  one  to 
Mother,  but  jet  distinct  and  running  somewhat  from 
h-  to  W.  North  of  these  are  two  craterlets,  45  and 
».  Then  there  is  another  hillock,  42,  running  in  a 
N.E.  and  8.W.  direction,  north  of  which  there  is 
otterlrt  47.  We  meet,  then,  with  two  craterlets,  40 
"■41,  connected  with  hillock  36  by  a  low  ridge. 
Between  36,  42,  and  47,  are  three  smaller  hillocks.  A 
j  we»tward  there  arc  three  hillocks  running 
nearly  north  and  south.  Then  we  have  39,  which  is 
composed  of  two  hillocks  forming  an  angle,  with  its 
*P«  pointing  northward.  North  of  this  object  there 
[•toother  hillock.  These  are  the  chief  objects  of 
«•  N.  border  of  Fracastorins.  The  formation.  20, 
mnjJ.  however,  be  also  taken  into  account.  As  a 
■We,  this  U  a  kind  of  swelling  with  indented 
52rd«T,>  »od  upon  it  are  the  five  hillocks  shown, 
"en  of  this  is  anether  swelling,  with  also  indented 
"JMers,  and  having  on  its  surface  three  hillocks,  a 
"™'°w  craterlet,  38,  and  three  elongated  or  rather 
influent  craterlets,  forming  something  like  a  cleft ; 
"»  «.  craterlet  turns  towards  the  W. 

iraay  add  that  crater  43,  situated  on  the  E.  wall 
with  C**t0riu8«  though  represented  by  B.  and  M. 

to  an  even  floor,  contains  four  objects.  There  is 
^■gr  running  from  the  interior  side  of  the  S.E. 


«™rr'  extending  nearly  to  the  middle  of  the 
*wr,  then  tb  ree  hillocks  around  the  pointy  of  the 


O.  G  audfb  ert. 


Its  period  will  be  about  17J  years,  that  of  the  ob 
served  is  given  at  16},  with  a  probable  error  of 
half  a  year :  and,  therefore  with  a  possible  error  of 
8  months  this  would  make  it  within  the  period  of 
the  calculated  inequality. 

I  am  speaking  entirely  from  memory  with  regard 
to  both  the  one  and  the  other.  As  to  the  first,  I  can  say 
with  certainty  that  the  very  approximate  value  of 
the  co-efficient  was  1" ;  but  I  do  not  remember  the 
amount  of  the  long  one  go  well.  My  impression  is 
that  it  was  somewhat  smaller  than  that  of  the  other, 
but  of  this  I  am  by  no  means  sure.  However,  if 
"  F.  B.  A.  S."  thinks  that  the  inequality  whose  co- 
efficient is  1"  is  satisfactory,  I  will  endeavour  to 
find  what  the  amount  of  the  other  ought  to  be,  and 
if  he  thinks  it  worth  while  I  will  send  the  details  to 
the  Astronomical  Society.  In  the  mean  time,  how 
ever,  may  I  say  that  I  would  rather  be  spared  the 
labour  of  going  through  the  calculations  again 
without  having  some  sort  of  assurance  that  the  in- 
equalities which  I  once  calculated,  and  those  that 
have  been  observed  are  identical;  for  such  an 
operation  would  tell  upon  me  much  more  now  than 
it  did  ten  years  ago,  and  it  was  even  then  by  no 
means  an  easy  one. 

There  seems  also,  if  I  have  understood  the  re- 
port in  your  paper  rightly,  to  be  yet  another  in- 
equality, which  depends  upon  the  moon's  longitude, 
and  which  changes  its  sign  when  the  moon  passes 
through  either  of  the  equinoctial  lines.  If  se,  it 
must  be  something  quite  distinct  from  either  of  the 
others  given  in  your  papar,  which  do  not  so  change 
their  sign,  and  it  seems  to  indicate  that  besides 
these  two,  there  is  need  of  some  correction  in  the 
term  7"'8  sin.  ft.,  depending  on  the  figure  of  the 
earth.  But  possibly  I  have  misunderstood  the  re- 
port. 


In  my  remarks  on  the  possible  visibility  of  Venus 
with  moderate  rather  than  very  large  apertures,  I  did 
not  at  all  put  them  forward  to  explain  what  Mr. 
Dennett  had  seen  ;  on  tho  contrary,  his  last  letter 
seems  to  make  it  more  clear  than  ever  that  the 
best  explanation  is  that  to  which  "  F.  B.  A.  8." 
refers  in  p.  355.  W.  Q.  P. 

FREEZING  MIXTURES  AND 
CHYOH  YD  KATES. 
[11133.  j— Professor  Guthbie's  late  researches 
on  cryohydrates  have  thrown  a  considerable  light  on 
the  subject  of  freezing  mixtures;  bnt  the  field  of 
investigation  is  large,  and  he  has  only  dealt  with 
solutions  of  various  salts  in  water.  He  has  taken 
solutions  of  various  degrees  of  strength,  containing 
more  than  0  and  less  than  60  per  cent,  of  the  salt, 
and  found  out  for  the  various  increasing  strengths 
of  the  solution  the  various  decreasing  temperatures 
at  which  the  ice  separates.  For  instance,  with  a 
solution  containing  7  per  cent,  of  Nad  and  93  of 
water,  the  ioe  separated  at  a  temperature  of  —  5°  C. ; 
and  with  10  per  cent,  of  salt  the  ice  separated  at  a 
temperature  of  —  7°  C.  ;  and  with  19  per  cent,  salt 
the  ice  separated  at  -  16°  C. ;  and,  finally,  with  23 
per  cent,  of  salt  the  ice  separated  at  the  lowest 
temperature,  vis. :  —  22° C. 

By  eqni-distant  abscispiB  from  0  per  cent,  to  60 
per  cent,  the  weight  percentages  of  the  salts  in 
water  have  been  represented,  and  by  means  of  ordi- 
nates  from 0°  C.  up  to  40'  C,  and  down  to  -  40°  C 
the  temperatures  centigrade  are  marked ;  so  that 
the  various  poiuts  where  the  abscissae  representing 
the  weights  percentage  cut  the  ordinates  represent- 
ing the  temperatures  centigrade,  when  joined,  pro- 
duce the  curves  for  the  various  salts. 

Some  of  these  curves  are  very  regular,  particu- 
larly that  for  H01 ;  but  the  lowest  temperature  at 
which  the  ice  separates  from  that  salt  has  not  yet 
been  determined.  A  solution  containing  52  per  cent, 
of  potassic  iodide  forma  ioe  at  the  same  temperature 
as  common  salt. 

By  an  extended  series  of  experiments  the  tem- 
peratures of  solidification  of  the  following  solutions 
of  *alts  have  been  determined,  via : — NaBr(— 24°  C). 
NHJ  (-  27°  5),  Nal  (-  28°),  KI  (-  22°),  NaCl 
(-  22°),SrClj  +  6  (-  17°).  (NH«)j80«(—  17°), 
NH4Br(-17°),NH4NOs(-  17  2°),NaNOs(-  ITS0), 
NH4C1  (-  150,  KBr  (-  13°),  KCI (-  11-4°),  KjCrO« 
(-  12o),BaCl2+2Hj0(-83),8r5N0s(-  6°),MgSO« 
+  7  H90  (-  5°),  Zn804  +  7  HjO  -  7°),  KNO 
(-  2-6'),  NajCOs  (-  25),  CuS04  +  5  HjO  (—  2°), 
FeS04  +  7  HjO  <-  2  2°),  K,S04  (-  1*2°),  K,CrA 
(-  1°),  BasNOs(-  0  8-),  Na,804  +  10Hj6(-  0-7°), 
KClo  (-  0  5°),  AljNH*  2  S04  +  12  HjO  (-  0  2°), 
HgCI,  (-  0  2°). 

Again,  from  the  points  of  lowest  temperature, 
branches  or  curves  ascending  towards  the  right 
■how  the  temperatures  at  which  the  salt  or  its 
hydrate  separates  from  solutions  of  increasing 
strengths.  From  a  comparison  of  the  results 
obtained  by  Professor  Guthrie  with  those  stated  in 
the  present  standard  works  on  heat  we  observe 
considerable  divergences  both  in  the  weights  nod 
temperatures.    Scientific  accuracy  could  not  be  ex- 

Eected,  for  the  subject  of  free  ring  mixtures  has 
itherto  received  little  attention;  but  it  is  to  be 
hoped  that  the  interesting  results  obtained  by  Prof. 
Guthrie  will  lead  other  inquirers  into  the  same  field 
who  will  deal  with  other  solutions  than  the  hydrates. 
The  proportion  of  salts  present  in  a  solution  is 
evidently  of  much  importance,  for  the  quantity  of 
heat  absorbed  in  any  given  time  will  depend  on  the 
quantity  of  solid  matter  that  is  reduced  in  that  time 
to  the  liquid  state.  For  instance,  in  the  case  of 
snow  and  salt  more  and  more  heat  is  absorbed  from 
surrounding  bodies  as  the  percentage  of  the  salt 
increases  from  1  to  23,  when  the  maximum  absorp- 
tion of  heat  takes  place,  and  the  temperature  is 
reduced  from  0°  G.  to  —  22°  O.  Bnt  when  the  per- 
centage of  salt  is  increased  beyond  23  the  tempera- 
ture is  not  diminished  further.  Still,  in  the  case 
of  some  solutions  there  may  be  chemical  action,  and 
a*  this  action  is  always  attended  with  the  generation 
of  heat  the  final  temperature  will  be  the  resultant 
of  two  opposite  effects.  Thus  a  mixture  of  one  part 
of  HjS04  and  four  parts  of  ice  produce  a  tempera- 
ture of  about  —  20*  C.,  but  reverse  the  proportions 
and  the  temperature  rises  to  about  50°  C. 

Hugh  Clement*. 


ALT  AZ IMUT  H  -EQUATORIAL. 

[11134.}— In  yonr  report  of  the  proceedings  at  the 
last  meeting  of  the  Royal  Astronomical  Society, 
(p.  352)  it  is  stated  that  Lord  Lindsay,  after  intro- 
ducing to  the  notice  of  the  members  a  plan  for  an 
Altazimuth-Equatorial,  remarked  that  the  contri- 
vance was  so  simple  that  he  could  hardly  conceive  it 
could  be  new,  though  he  had  not  heard  of  anything 
of  the  kind  before."  His  lordship's  surmise  was 
correct.  The  plan  occurred  some  three  years  since 
to  a  correspondent  of  the  English  Mechanic,  and 
was  described  by  him  on  page  291  of  Vol.  XVI.,  a 
correction  of  an  erratum  being  added  on  page  340. 
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ACHHOMATICS  AND  REFLECTORS. 

[11135.] — My  attention  has  been  drawn  to  a  report 
in  your  columns  (on.  p.  352)  of  a  communication 
which  I  recently  made  to  the  Royal  Astronomical 
Society  respecting  a  comparison  of  a  silvered-glass 
reflecting  telescope  with  a  refractor,  in  which  a 

Sht  addition  is  required  to  express  the  true  point 
meaning  of  one  of  my  statements.  Will  yon 
do  me  the  favour  to  allow  me  to  make  this  addition? 
With  magnifying  powers  limited  to  120  diameters  on 
both  instruments— of  which  one  was  a  silvered 
reflector  of  6Jin.  aperture,  by  Browning,  and  the 
other  a  refractor  of  3Jin.,  by  Andrew  Boss — my 
friend,  Mr.  Stothert,  and  myself  could  see  no  object 
on  the  moon  with  the  reflecting  telescope  which  we 
eonld  not  see  also  with  the  refractor,  during  a  series 
of  careful  comparisons  which  were  extended  from 
the  fifth  to  the  tenth  day  of  the  moon's  age.  When, 
however,  powers  magnifying  195  diameters  were 
applied  to  the  two  instruments,  objects  on  the  lunar 
surface  began  to  be  visible  with  the  reflector  which 
could  not  be  seen  with  the  refractor.  It  seemed  as 
if  with  these  powers  the  definition  of  the  smaller 
instrument  was  beginning  to  break  down,  while 
the  definition  of  the  larger  instrument  was  steadily 
sustained.  This  was  more  especially  perceptible 
over  the  more  fully  and  evenly  illuminated  portions 
of  the  moon's  surface.  With  magnifying  power!  of 
230  this  difference  was  still  more  manifest.  Mag- 
nifying powers  of  230  were  the  highest  we  were  able 
to  employ  with  the  refractor,  but  a  p' wer  magni- 
fying 300  diameters  was  used  with  the  lofleotor,  and 
this  was  increased  by  the  addition  of  a  Barlow  lens 
to  450  diameters,  and  on  many  occasions  the  defi- 
nition continued  quite  as  crisp  and  sharp  with  these 
powers  as  with  the  lower  ones.  This  was  satisfac- 
torily proved  by  both  of  ns  in  several  distinct  and 
successive  trials.  There  can  be  no  doubt  as  to  the 
fast.  We  were  both  satisfied  that  the  definition  of 
the  silvered  reflector  was  of  the  very  highest  excel- 
lence, and  I  may  add  that,  in  the  case  of  these  some- 
what interesting  comparisons,  I  was  not  at  all 
conscious  of  the  capricious  and  uncertain  mainte- 
nance of  sharp  definition  on  the  part  of  the  reflector 
which  was  alluded  to  in  the  discussion  at  the 
Royal  Astronomical  Society.  Achromatic  eyepieces 
were  nsed  for  the  higher  magnifying  powers  of  the 
reflector,  but  Huyghenian  eyepieces  with  all  the 
powers  of  the  refractor. 

The  annular  nebula  in  Lyra  was  seen  on  several 
occasions  in  the  moon-illuminated  sky  very  much 
more  brilliantly  and  beautifully  than  I  have  ever 
seen  it,  through  a  loner  series  of  years,  with  my  own 
very  excellent  3Jin.  refracting  telescope. 

There  are  some  points  in  the  comparison  which  I 
have  reserved,  in  the  hope  of  being  able  to  subject 
them  to  some  further  consideration  before  I  speak 
of  them.  But,  in  reference  to  the  one  point  which  it 
was  my  chief  object  to  bring  under  notice  on  this 
occasion,  and  which  I  am  inclined  to  attribute  to 
the  peculiar  circumstances  (in  which  the  thin  film 
of  silver  is  thrown  down  upon  the  glass  of  these 
reflectors— namely,  the  lighter  tint  of  the  dark 
shadows  and  unUluminated  portions  of  the  lunar 
surface  in  the  image  formed  by  the  reflecting  tele- 
scope than  in  that  formed  by  the  refractor— there 
can  be  no  possible  donbt.  It  was  seen  during  a 
very  large  number  of  comparisons  of  the  same 
object,  contemplated  through  the  two  telescopes 
placed  side  by  side,  with  all  the  different  powers 
of  the  instruments,  and  on  five  successive  evenings. 
It  was  very  strongly  marked,  and  unmistakeable, 
in  every  comparison.  My  friend,  Mr.  Stothert, 
who  is  a  mechanical  engineer,  and  a  very  exact  and 
competent  observer,  is  as  absolutely  certain  on 
this  point  as  I  am  myself.  We  made  the  matter 
one  of  very  long,  very  deliberate,  and  very  close 
observation,  and  of  mutual  conversation  and  remark. 
It  is  obvious,  however,  that  the  peculiarity  would 
only  be  remarked  when  direct,  side  by  side,  com 
parisons  of  the  telescopes  are  made. 

Robert  J.  Mann,  MLA.,  F.R.A.B., 
Late  President  of  the  Meteorological  Society. 
5,  Kingsdown  Villas,  Wandsworth- common, 
Jane  19, 1876. 


should  be  very  glad  (and  this  is  the  sole  reason  for 
my  troubling  you  again  on  the  subject)  if  some  one 
acquainted  with  their  mechanism  would  look  at  Mr. 
D.  Winstanley's  first  letter  (10977,  p.  281),  and  give 
an  opinion  of  his  formula  for  ascertaining  the 
"  tension  of  the  air  inclosed  in  the  metallic  box." 
I  always  supposed  that  the  corrugated  metallic  box 
in  the  aneroid  was,  at  any  rate  to  a  great  extent, 
exhausted  of  the  air.  John  Thruatana. 


COMPENSATED  ANEROID. 
[11136.1— If  all  the  people  of  Blackpool  are  as 
ready  to  take  offence  as  Mr.  D.  Winstanley  Getter 
11110,  p.  385),  it  must  be  a  very  pleasant  place  to 
five  in.  In  penning  my  last  letter  (p.  332),  nothing 
eonld  be  farther  from  my  thoughts  than  to  say  any- 
thing calculated  to  offend.  We  black  country  folk 
are  plain  spoken,  but  I  trust,  as  a  role,  not  rode  or 
unmannerly .  Personally  I  always  make  a  practice 
of  saying  what  I  have  to  say  in  the  fewest  and 
simplest  words  passible.  I  was  not  so  silly  as  to 
■oppose' Mr.  D.  Winstanley  had  taken  a  journey  to 
Pans  on  purpose  to  purchase  his  ''expensive 
aneroid."  Neither  did  I  expect  him  to  inform  us 
that  he  wore  it  suspended  round  his  neck  by  a  silken 
cord.  When  I  wrote  I  had  in  my  mind's  eye.  certain 
expensive  aneroids  which  I  had  seen  fixed  in 
mahogany  frames,  and  placed  on  the  drawing-room 
chimney -piece .  I  have  a  much  better  knowledge  of 
the  use  of  the  aneroid  than  of  its  construction,  atd 


SCIENCE  AT  SOUTH  KENSINGTON. 

[11137.]— It  appears  to  me  that  the  cost  of  the 
Exhibition  of  Scientific  Instruments  to  the  Chan- 
cellor of  the  Exchequer  will  be  trifling  if  anything. 
It  is  stated  to  be  -£25,000,  bnt  what  does  this 
amount  represent  ?  It  represents  first  £a  made  up 
of  b  science  teachers,  whose  allowance  is  to  be 
reduced  from  £i  10s.  to  £3  while  attending 
scientific  lectures  this  summer  at  South  Kensington. 
Secondly,  by  suspending  lectures  on  various  science 
subjects,  the  Science  and  Art  Department  avoids  pay- 
ing for  laboratory  expenses  £c,  and  the  fee  of  £1  per 
week  for  d  students,  making  £  (c  +  d).  Further 
if  £  (a  +  c  +  d)  does  not  equal  £25,000,  it  is  pro- 
bable that  the  department  will  make  up  the  difference, 
£e,  by  making  e  candidates  at  the  May  examinations 
pass  second  class  instead  of  first,  ana  fail  instead  of 
passing  second,  or  by  some  other  method  exhibiting 
equal  finesse.  The  originators  of  the  exhibition  have 
gained  great  oredit  and  have  been  applauded  for 
their  apparent  publio  spirit,  but  when  the  publio 
become  cognisant  they  will  despise  such  procedure 
and  hold  in  contempt  the  authors  of  the  scheme. 
Doubtless  the  reduced  allowance  to  students  to  come 
np  to  South  Kensington  for  practical  laboratory 
work  will  tend  to  diminish  the  number  that  would 
otherwise  attend,  and  thereby  will  more  or  less 
retard  the  progress  of  science,  and  a  diminution  of 
the  grant  to  science  teachers  will  have  a  similar  ten- 
dency. 

Was  there  no  better  method  of  making,  np  this 
money  ?  Would  it  not  have  been  better  to  have  had  no 
exhibition  ?  Candidly,  in  what  respect  has  the 
public  benefited  by  it?  Not  one  per  cent,  of  the 
population  of  the  United  Kingdom  will  ever  visit  it, 
and  of  these  about  three-fourths  will  walk  through 
all  the  rooms  from  A  to  Q,  and  be  no  wiser  than 
before.  A  few,  comparatively  speaking,  will  examine 
the  apparatus  illustrative  of  their  own  branch  or 
branches  of  study,  and  will  see  much  that  is  new, 
interesting,  and  instructive.  And  other  few  ear- 
nestly engaged  in  the  battle  of  life,  who  cannot  gratify 
their  scientific  desires  to  the  fall  extent,  must  be 
content  with  an  occasional  visit  to  South  Kensing- 
ton. Just  to  show  the  interest  taken  in  scientific 
apparatus,  I  may  mention  that  on  Tuesday,  20th 
June,  I  was  for  most  of  the  time  the  only  individual 
to  whom  Mr.  B.  K.  Scott,  Director  of  the  Meteor- 
ological Office,  exhibited  and  explained  meteorological 
apparatus  lent  by  his  department,  although  public 
io  ice  had  been  given  previously. 

A  large  number  of  visitors  attend  on  Saturdays, 
apparently  more  for  amusement  than  acquisition  of 
knowledge.  The  lectures  on  Saturday  and  Monday 
are  well  attended,  and  so  far  they  have  been  highly 
appreciated  by  the  audiences. 

Hugh  Clements. 

MALT  HUB  AND  THE  INCREASE  OF 
POPULATION. 

[11138.J— I  have  not  seen  in  the  Enowbh 
Mechanic  any  mention  of  the  curious  facts  given 
in  the  latest  annual  report  of  the  Registrar- General. 
When  Dr.  Richardson  read  his  paper  on  the  "  City  of 
Hygeia,"  it  was  pointed  out  that  if  the  death-rate  was 
reduced  to  the  minimum  posribile,  the  increase  of 
population  would  be  enormous.  Dr.  Farre,  however, 
in  his  report,  has  pat  another  aspect  on  this  question, 
which  has,  of  course,  been  raised  before  in  connection 
with  the  redaction  of  the  death-rate  already  effected. 
It  is  known  that  any  excess  of  mortality  in  English 
districts — i.e.,  anything  above  17  per  1,000 — is  due  to 
causes  that  may  be  avoided  or  overcome.  But, 
looking  only  at  figures,  if  this  result  were  happily 
attained,  the  natural  increase  of  population,  instead 
of  remaining  at  about  1'3  per  cent,  per  annum, 
would  be  about  1*8  per  cent.,  and  would  consequently 
double  the  population  in  about  39  years.  Dr.  Fan- 
enters  at  some  length  into  the  calculations  of 
Malthas,  Justice  Blackstone,  Sadler,  and  others, 
upon  this  point,  and  lays  bare  several  fallacies  in 
their  methods  of  applying  the  abstract  doctrine  of 
series  in  geometrical  progression  to  actual  facts ;  but 
he  addresses  himself  principally  to  the  task  of 
proving  that  a  reduction  in  the  rate  of  mortality  can 
only  be  attended  by  salutary  effects  to  the  nation. 
He  points  out  that  an  increase  in  the  number  of 
years  men  live  by  no  means  involves  an  increase  of 
population,  for  the  birth-rate  may  fall  to  an  equiva- 
lent extent.  At  the  present  hour  half  the  women  in 
England  capable  of  bearing  children  are  unmarried, 
and  though  the  annual  births  maintain  an  actual 
excess  over  the  deaths,  they  are  kept  down  to  half 
their  possible  number.  The  great  increase  of  births 
too,  after  plagues,  has  been  noticed,  as  if  Nature 
were  anxious  to  fill  np  the  voids  as  regards  mere 
numbers.   The  birth-rate  of  a  population  is  really 


more  under  control  than  the  death-rate,  and  has- 
been  hitherto  regulated  in  a  marvellous  manner  by 
voluntary  marriage  and  fertility.  Dr.  Farre  gee*  in 
detail  into  the  relation  between  death-rates  and 
birth-rates,  and  instances  of  the  effects  of  industrial 
enterprise  upon  both,  and  deduces  therefrom  a 
"  principle  of  population  "  directly  at  variance  with 
that  advanced  by  Malthus.  Of  coarse  it  dost  not 
follow  that  the  birth-rate  would  fall  if  the  death-rate 
became  reduced  to  its  minimum,  or  that  it  would 
rise  if  the  mortality  reached  a  maximum ;  bat  it  it 
strange,  at  least,  that  Dr.  Farre  should  be  able  to 
quote  statistics,  snowing  that  in  the  actual  coarse  of 
events  it  is  so.  Do  statistics  prove  anything  ? 

Paterfamilias 

A  VISIT  TO  PERTH'S  "WORKS, 
SHEFFIELD. 

[11139.] — The  following  notes  are  extracts  from 
a  brief  journal  of  an  Eastern,  kept  daring  an  excur- 
sion to  several  of  the  manufacturing  towns  of  Eng- 
land, which  he  (and  a  respected  friend  with  whew 
he  has  come  to  this  country  for  the  purpose  of 
studying),  bad  the  opportunity  of  undertaking,  for 
the  first  time,  during  a  fortnight  in  August,  of  1875. 
As  a  part  of  their  education,  the  short  tour  bat 
benefited  the  two  youths  from  the  southern  ex- 
tremity of  Asia  very  greatly,  inasmuch  as  it  bat 
revealed  to  their  dull  understanding,  and  brought 
within  the  range  of  their  intellect,  the  mysterious 
elements  whence  England's  greatness  and  errQas- 
tion  have  sprang.  It  may  perhaps  be  remarked 
that  such  a  journey  may  not  be  nnprofitably  under- 
taken, even  by  Englishmen  themselves. 

These  works,  called  the  "  Norfolk  Works,"  are 
most  extensive  and  important,  ranking  among  the 
first  of  the  kind  in  Sheffield.  The  goods  manufac- 
tured consist  of  various  kinds  of  artisan's  tools, 
railway-wheel  tires,  and  guns  of  all  sizes— from  the 
7-pound  howitzer  to  the  new  "  81-ton  "  monster. 
The  Norfolk  Works  are  divided,  as  it  were,  into  two 
large  departments — the  one  for  the  general  manu- 
facture of  tools,  and  the  other  for  the  construction 
of  guns— hence  they  appear  as  two  distinct  work*. 

The  primary  processes  are  the  casting  and  pre- 
paring of  steel  bars,  sheets,  ingots,  Ac.  For  the 
different  kinds  of  tools,  the  steel  has  to  be  of  seer- 
tain  quality  and  temper,  which  result  is  secured  by 
an  ingenious  process  in  the  course  of  preparing  tie 
molten  metal.  The  crucibles  are  made  entirely  of 
clay,  so  tempered  and  hardened  as  to  endure  extreme 
heat  withoat  melting  ;  bnt  they  are  stated  to  last 
only  three  castings.  The  material  is  of  a  dark  grey 
colour,  and  is  prepared  in  the  following  carious  man- 
ner. A  large  quantity  is  placed  on  a  sunken  floor, 
and  a  man,  with  bare  legs  and  feet,  treads  or  stamp 
on  it  with  little  low  hops,  using  the  heels  more  than 
the  other  parts  of  the  feet.  In  this  way  he  con- 
tinues to  go  gradually  round  the  mass,  taking  care 
not  to  skip  over  the  smallest  parte,  in  order  that  an 
equal  degree  of  kneading  may  be  diffused  through- 
out the  whole  bulk.  This  process  continues  for 
a  considerable  time,  and  when  the  material  is 
ready,  a  certain  quantity,  sufficient  to  make  one 
crucible,  is  placed  in  a  mould  buried  in  the  ground ; 
then  the  marker  takes  a  conical  stamper  of  solid 
wood,  about  one-half  of  an  inch  smaller  in  diameter 
than  the  mould,  and  presses  it  hard  upon  the 
material.  By  this  pressure,  the  clay  gradually  rises 
np  through  the  space  between  the  stamper  and  the 
monld,  until  it  reaches  the  brim.  Then  with  • 
heavy  wooden  beetle,  several  hard  knocks  are  appUed 
on  the  handle  of  the  stamper,  which  process  further 
contracts  the  substance  of  the  clay,  and  cats  the 
uneven  part  level  with  the  brim.  The  stamper « 
now  drawn  out,  and  the  crucible  extracted  from  the 
mould  and  laid  aside  ready  for  hardening  who i  » 
sufficient  quantity  is  manufactured.  Each  crucible 
is  about  16in.  or  18in.  in  length,  about  fin.  ui  da- 
meter  at  the  month,  and  is  capable  of  holding  70lb. 
of  molten  metal.  The  making  of  crucibles  f0** 
here  very  frequently,  as  the  enormous  eonsiimpw» 
of  this  article  is  incessant.  ,  ,  . 

The  crucible,  with  the  metal  to  be 

C'  xi  in  holes  in  the  furnace  with  the  fire  o"ireeuy 
eath  them.  When  ready,  they  are  dragged  out 
with  tongs  and  placed  on  a  two-wheeled  BM"*' 
the  crucible  resting  through  a  ring  at  the  end  oi » 
long  iron  bar,  fixed  on  a  perpendicular,  jn**1"?.?8 
from  the  middle  of  the  axle  of  the  truck. 
dexterous  turn,  the  bar  with  the  erucible  at  the  ena 
of  it,  is  slipped  off  the  perpendicular,  and  w 
workman  lifts  it  up  aud  pours  its  contents  tWOM» 
an  opening  into  the  mould.  This  is  placed  fflwer 
the  floor,  and  therefore  cannot  be  seen,  but  "J 
experienced  workmen  know  when  sufficient  B*wyr 
is  poured  in.  The  article  cast  remain*  in  «■ 
mould  until  the  molten  metal  has  hardened  ana 

cooled.  .   . 

The  making  of  saws  and  files  is  very  n**1?™? 
For  the  former,  long  sheets  of  steel,  ramogp 
size  and  thickness,  are  cut  into  various  leng-f 
~  ng  to  T 
single  hand-saw  a  piece 


size  ana  tnicanesB,  are  cui  into  ■- 
according  to  the  required  sizes,  and  then  ewp^ 
For  a  wngle  hand-saw  a  piece  of  tho  side  to  » 
toothed  is  cut  off  in  a  slanting  form.  ***T^Tj 
from  the  corner,  whieh  makes  the  P52«Ka 
trapezoidal  shape.   The  toothing  is  executed  w» 
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chiael  and  a  hammer,  the  steel  sheet  being  then  soft, 
yields  with  the  greatest  ease  to  the  sharp  raps.  The 
cutter  (a9  the  worker  may  be  called)  applies  his 
tools  with  astonishing  dexterity  and  precision, 
placing  the  chisel  on  the  edge  at  regular  distances 
und  depths  ulmost  mechanically.  When  toothed  the 
saw  goes  through  the  process  of  tempering,  sharpen- 
ing, and  the  printiug  of  the  name  of  the  maker  or 
n.ny  fa&ciful  designs.  The  last  process  is  the  put- 
ting on  of  the  handle,  which  is  generally  made  of 
beech  wood.  The  material  is  first  cut  into  pieces 
of  a  certain  length,  width,  and  thickness,  and 
then  the  outline  of  the  required  handle  is  drawn 
on  each  piece  with  pencil.  The  pieco  is  now  placed 
in  a  vice,  and  the  tracings  pawn  through  with  a 
wire-faw.  Afterwards,  the  handle  has  to  be  filed 
»"nooth  and  sand-papered,  and  lastly  varnished.  In 
this  work  only  one  man  is  engaged.  The 
handles  are  sometimes  made  by  machinery. 

The  process  of  making  files  is  very  simple.  The 
file  is  first  forged  quite  smooth  and  manipulated 
into  the  proper  Bhape  and  size,  the  process  being 
not  nnlike  that  of  manufacturing  kuiTes.  A  ham- 
mer and  a  highly-tempered  steel  chisel  appear  to 
be  the  only  tools  required  for  the  toothing  or  the 
making  of  the  little  sharp  furrows.  The  material 
is  laid  fiat  in  a  steady  position  on  a  table,  and  the 
worker  stamps  the  first  impression  at  the  top  end, 
the  first  line  of  the  furrows  being  either  horizontal 
or  slanting,  as  the  case  m-iy  be.  This  first  line  now 
serves  to  guide  the  stamping  of  the  second  furrow, 
the  second,  the  third,  and  so  on  ;  for  when  the 
chisel  is  drawn  or  slid  back  on  the  flat  part  and 
then  pushed  up  again,  the  nearest  diut  made  by 
the  last  groove  stops  its  progress,  and  therefore 
the  next  furrow  must  necessarily  be  made  here. 
On  watching  the  above  process  a  visitor  unaccus- 
tomed to  such  work  cannot  fail  to  admiro  the 
astonishing  rapidity  with  which  the  worker  stamps 
the  exact  grooves  on  the  file — so  exact  that  even 
tbe  power  of  a  microscopic  glass  would  hardly 
detect  the  least  difference  between  auy  two  of  them. 
The  tempering  is  the  last  process  in  the  manufac- 
ture of  files.  A.  U.  Bin- Ad  dak. 
(To  be  continued.) 


STEAM-BOILER  FURNACES. 

'11140.] — I  wish  some  one  who  knows  would 
explain  the  advantage— if  there  be  any — of  burniug 
fuel  very  quickly  with  a  strong  draught  over 
burning  it  in  a  larger  furnace  more  slowly,  with 
less  draught.  In  Cornwall,  where  coal  used  to  be 
vet  j  much  and  still  is  dearer  than  elsewhere,  it  has 
long  been  the  custom  to  burn  the  fuel  much  more 
slowly  than  is  generally  done  elsewhere,  and  part  of 
the  great  economy  of  fuel  is  attributed  to  that.  The 
steam-engine  chimneys  iu  Cornwall  are  not  nearly  so 
tall ;  their  draught  is  more  moderate,  and  the  fires 
used  much  thicker.  The  chief  cause  of  the  great 
economy  is,  however,  the  great  extent  of  boiler  sur- 
face and  the  using  of  steam  expansively.  Though 
it  would  evidently  bo  inconvenient  to  make  the  fur- 
naces of  locomotives  as  large  as  those  of  stationary 
engines,  it  is  not  evident  why  they  may  not  be  con- 
siderably larger  than  they  are ;  and,  if  they  were  so, 
the  same  quantity  of  fuel  might  he  burnt  in  them  at 
a  much  slower  rate  of  consumption,  and  therefore 
with  much  less  lose  of  power  for  steam  to  last ;  but 
there  is,  I  presume,  some  great  but  to  me  unknown 
advantage  from  having  a  small  mass  of  fuel  in  an 
intense  state  of  ignition,  rather  than  a  larger  mass 
leu  intensely  heated,  though  the  heat  produced  is 
equal.  If  it  be  not  so,  it  is  difficult  to  understand 
why  the  cost  of  steam  blast,  or  of  building  very 
high  chimneys,  is  incurred.  Philo. 


BICYCLES  AND  LOCOMOTIVES. 
[11141.] — I  have  recently  travelled  twice  between 
Skipton  and  Gla.-gow  by  the  new  route  of  the  Mid- 
land. On  behalf  of  those  who  love  to  ride  trium- 
phant o'er  the  flying  wheel,  I  inquired  at  several 
stations  about  the  roads,  and  found  them  excellent 
at  Settle,  Appleby,  Kendal,  and  elsewhere,  with  very 

{leasing  scenery  and  convenient  inns.  At  Carlisle, 
first  encountered  several  of  the  beautiful  bogie- 
express  engines  of  the  Glasgow  and  Western  and 
North  British  lines.  The  latter,  from  Edinburgh, 
had  the  front  wheels  of  solid  cast  steel  from  Shef- 
field, with  coupled  drivers  of  Oft.  6in.  diameter.  The 
beat  reports  were  given  everywhere  of  the  perform- 
ances of  these  locomotives,  and  the  companies'  people 
seemed  vain  of  them.  I  noticed,  both  in  Carlisle  and 
Glasgow,  that  our  train  arrived  threo  minutes  before 
the  schedule  time,  the  samo  engine  running  through, 
taking  water  at  Kilmarnock,  where  the  machines 
are  made.  The  long  and  lofty  new  composite  car- 
riages built  in  Manchester,  and  having  12  wheels,  are 
airy  and  luxurious,  so  that  long  journeys  may  be 
made  without  fatigue  in  the  cheapest  compartments, 
at  tbe  extremities. 

If  Dr.  Heysham  was  living  he  would  be  deeply 
gratified  to  fiud  h;s  favourite  city  placed  on  the  apex 
for  its  low  death-rate,  which  is  now  11  per  M.  fSee 
recent  statistics  in  all  papers.]  It  was  in  Carlisle 
that  this  gentleman  inaugurated  the  plan  of  tabu- 


luting  diseases,  and  taking  municipal  measures  to 
reduce  their  sway.  I  can  confirm  what "  J.  H.  C." 
Bays  about  the  Great  Northern  Railway  Express 
bogie  engines,  and  heard  in  the  south  that  the 
London  and  South  Western  were  building  some  of 
the  same  type  for  tbe  west  country  express  trains, 
but  with  a  7ft.  Bingle  wheel.  It  is  reported  that 
the  Midland  are  building  some  coupled  bogie 
expresses,  at  Kitson's,  Leeds  ;  and  somo  of  the  new 
engines  from  Dubs  and  Co.  are  now  running  from 
Derby  to  Liverpool. 

The  writer  hopes  to  be  located  shortly,  at  Algoa 
Bay,  S.  Africa,  and  as  the  question  of  emigration 
occupies  earnest  attention  in  our  journal,  he  will 
be  happy  to  send  Buch  information  about  products, 
climate,  employment,  and  prospects,  ae  may  seem 
likely  to  be  useful.  P.  France. 


RAILWAY  TROUBLES. 

111142.] — It  is  not  worth  my  while  replying  to 
the  rather  uncivil  commencement  of  letter  11087, 
p.  359.  Moreover,  I  nearly  agree  with  the  only 
part  of  it  that  deserves  any  notice — namely,  the 
recommendation  that  the  names  of  the  places  a 
railway  carriage  is  going  to  should  be  posted  inside, 
so  that  passengers  may  see  that  they  have  not  got 
into  a  wrong  carriage.  I  would,  however,  have  this 
done,  not  instead  of,  as  proposed,  bnt  in  addtion  to, 
the  notices  outside,  which  are  very  useful,  and  not 
only  in  the  carriages  of  the  Underground  Railway, 
but  on  all  railways ;  for  I,  and  others  who  have 
often  to  travel  on  lines  we  are  not  familiar  with, 
have  often  felt  the  want  of  the  information  such 
notices  would  supply,  and  so  prevent  the  necessity 
for  bothering  the  porters,  who,  I  hope,  will  be 
bothered  until  the  managers  of  railways  discover 
that  it  is  less  trouble  to  supply  useful  information 
than  to  compel  passengers  to  ask  for  it-  If  lists  of 
all  the  stations  to  which  a  railway  carriage  is  going 
were  affixed  in  the  inside  of  each  carriage,  it  would 
not  be  difficult  to  have  also  an  index,  which  would 
show  when  tbe  carriage  is  approaching  a  station, 
and  what  station  it  is  approaching.  This  has  often 
been  proposed  ;  but  it  has  been  objected  that  rather 
complex  wheelwork  would  be  needed  to  reduce  the 
speed  of  the  wheel  to  the  very  slow  motion  of  an 
index— to  reduce  miles  travelled  over  to  a  fraction 
of  an  inch  on  the  index  scale.  There  is,  however, 
no  need  for  any  such  complex  wheelwork.  An  index 
might  be  moved  just  before  arriving  at  a  station  in 
several  ways.  One  might  be  by  a  fixed  screw, 
working  in  a  moving  nut,  carrying  the  index  up  or 
down  the  column  of  names  of  the  stations  to  be 
passed.  The  names  should  be  printed  in  bold 
letters — say,  half  an  inch  apart — and  the  thread  of 
the  screw  such  as  to  move  the  index  half  an  inch 
for  every  half  revolution.  If,  then,  the  screw  be 
made  to  turn  half  a  revolution  just  before  each 
station  is  reached,  the  index  would  show  what 
station  is  being  approached.  The  screws  of  all  the 
carriages  might  be  made  to  turn  half  round  alto- 
gether by  the  guard  or  engine-driver  pulling  a  string 
when  the  signal  of  approaching  a  station  is  given  ; 
or  the  screws  might  be  made  to  turn  by  an  elastic 
lever  attached  to  each,  striking  against  a  rod  fixed 
near  the  rail.  I  prefer  doing  it  by  hand.  The  cost 
of  such  a  simple  expedient  for  showing  passengers 
the  stations  they  are  approaching  would  be  very 
small,  while  it  would  Bave  them  much  trouble, 
relieve  them  from  the  risk  of  being  carried  beyond 
their  destination,  and  prevent  them  asking  for 
information  the  list  of  stations,  with  its  indicator, 
would  always  afford.  Of  course  it  will  be  objected 
that  it  will  give  tbe  guards  additional  trouble  to 
move  the  indicator  on  approaching  every  station  | 
but  it  will  also  save  them  and  other  servants  of  the 
company  still  more  trouble,  in  giving  notice  to 
passengers  when  to  get  out — an  amount  of  trouble 
now  very  considerable,  and  which  would,  by  some 
such  simple  contrivance,  be  very  much  diminished. 

Philo. 


EXPRESS  ENGINES,  &c. 

[11143.]— I  have  been  lately  very  greatly  in- 
terested in  reading  the  correspondence  of  Mr. 
Chalmers,  "  Express  Driver,"  &c,  on  the  perform- 
ances of  single  and  double  engines  on  our  leading 
lines.  Allow  me  to  ask  "  Express  Driver"  three 
questions  i — 

1.  ArefMOths  of  the  G.  N.  expresses  run  by  single 
engines  ? 

2.  Will  tbe  G.  N.  favourably  compare  with  other 
lines  in  regard  to  punctuality  t 

3.  Is  not  the  G.  N.  doiug  the  very  best  work 
(narrow  gauge)  of  any  lino  in  England  ? 

I  may  say  that  I  once  hail  a  very  fine  run  on  the 
Midland  from  Sheffield  to  Kentish  Town  (up- 
Pullmau),  150J  miles,  in  3J  hours,  stopping  5 
minutes  at  Leicester  and  4  at  Bedford . 

Passenger. 

1 11144.1 — I  hope  our  friend  "  Express  Driver" 
will  not  be  deterred  by  the  severe  attacks  made 
upon  him  on  all  sides  from  contributing  anything 
further  he  may  have  to  say  upon  this  interesting 
subject,  as  I  consider  information  coming  from  such 


a  source,  if  it  is  but  kept  free  from  prejudice,  ia  just 
the  sort  of  thing  wanted  in  a  discussion  of  this 
kind.  I  have  followed  np  the  subiecc  with  very 
great  interest,  and  feel  indebted  to  those  gentlemen 
who  have  so  liberally  supplied  the  information  about 
the  speed  of  trains,  &c. ;  but  I  should  like  to  aee 
more  about  the  Great  Eastern  engines,  as  there  is 
a  great  variety  on  that  railway,  and  their  7ft-  single 
wheel  outside  cylinder  express  engines  are  considered 
some  of  the  most  elegant  engines  ever  constructed, 
and  have  always  done  their  work  exceedingly  well. 
If  Mr.  Chalmers  has  had  any  experience  with  Great 
Eastern  engines  I  should  esteem  his  opinion.  As 
my  occupation  admits  of  very  little  travelling  I  feel 
I  should  not  be  able  to  contribute  anything  in  retnrn 
worth  having,  being  only  acquainted  with  the  Great 
Eastern  engines  ;  but  I  shall  be  pleased  to  give  any 
information  in  my  power.  R.  Wo  mack. 


[11145.]— The  term,  "  fastest  train  in  the  world," 
can  be  understood  in  two  different  ways.  It  may 
mean  the  train  which  accomplishes  the  fastest  run 
between  two  given  stations  s  in  which  case  the 
"  Dutchman,"  travelling  between  Paddington  and 
Swindon  at  upwards  of  53  miles  an  hour, 
undoubtedly  stands  first.  But,  oa  the  other  hand, 
the  expression  may  be  used,  perhaps  more  naturally, 
of  the  train  which,  with  no  allowance  for  stoppages, 
performs  its  entire  journey  at  the  best  average 
speed.  According  to  this  view  the  palm  must 
clearly  be  awarded  to  the  Great  Northern  10  o'clock 
train  from  Leeds,  which  does  186i  miles  in  4  hours, 
an  average  rate  of  46  50  miles  an  hour  .  the  "  Dutch- 
man" taking  44.  hours  to  do  193$  miles  to  Exeter, 
an  average  of  45  58  miles  an  hour.  I  find  from  an 
old  time-table  that  in  1818  the  "  Dutchman"  reached 
Swindon  2  minutes  quicker  than  at  present,  and 
stopped  at  Didcot  besides ;  57  minutes  being  allowed 
for  the  53  miles  from  Paddington  to  Didcot.  Q. 


PATENTS. 

[11146.}—"  Philo's  "  letter  (11032,  June  9)  sug- 
gests a  very  good  theoretical  mode  of  dealing  with 
patents  ;  bnt  its  practical  working  would,  I  fear,  be 
attended  with  considerable  difficulty.  Let  ua 
suppose  a  case  : — A.  patents  an  article,  and,  in  the 
construction  of  the  necessary  machinery  for  ita 
production,  &c.  &c,  expeni  la  £5,000.  When  this 
cost  has  been  repaid  him  he  can  afford  to  sell  the 
articles  at  5s.  each,  making  thereby  a  profit  of  100 
per  cent.  Is  ho  to  be  compelled  to  sell  at  once  at 
5s.  per  article,  with  the  cbanco  that,  when  be  has 
sold  say  .£-1,000  worth,  an  entirely  different  article 
attaining  the  same  end  may  oust  his  from  the 
market  ?  Of  course  if  he  may  charge  higher  at  first, 
the  public  will  wait  till  his  lower  scale  commences. 
Again,  is  he  not  to  be  allowed  to  take  into  consider- 
ation the  legal  expenses  he  will  surely  incur  in 
defending  his  rights  if  his  patent  succeeds? 

"  Philo"  says  that  different  scales  of  price  should 
be  allowed  :  quite  so — but  how  shall  this  knotty 
point  be  decided  t  I  fear  patentees  would,  under  his 
rules,  have  more  experience  of  law  than  they  hare 
now — in  endless  applications  to  revise  scales  of 
charges,  Ac.  &c.  I  fancy  it  U  far  better  to  let 
things  find  their  natural  level ;  if  the  price  charged 
be  really  too  high  the  article  will  not  sell — if  it  is  not 
so,  in  general  estimation,  it  will. 

Regarding  "  H.  B.'a"  remarks  (11077,  June  16), 
that  a  patentee  is  "in  many  cases  simply  the 
lucky  man  winning  the  race  by  half  a  head," 
would  he  urge  this  as  a  reason  for  depriving  him  of 
what  he  has  won?  To  follow  out  "  H.  B.'a" 
simile,  should  the  winner  in  a  horse-race  share  the 
prize  with  the  others  because  he  only  won  by  half  a 
head?  The  "  field"  in  a  race  have  a  better  right  to 
share  in  the  stakes  than  would-be  inventors,  as  in  a 
race  all  start  fairly  for  the  goal,  while  in  a  patent 
race  one  seldom  hears  of  the  "  field"  until  the 
winner  reaches  the  goal,  when  they  suddenly  start  up 
from,  no  one  knows  where,  and  claim  a  share  in  the 
stakes. 

It  ia  truly  astonishing  what  a  number  of  clever 
people  we  have  in  this  conntry  of  whose  "  inven- 
tions" we  never  hear  until  some  one  else's  patent 
has  shown  they  are  valuable  !  "  Columbus  and  the 
egg"  has  many  imitators  still.  B.  H.,  Solr. 


THE  RADIOMETER— THE  CAUSE  OF 
MOTION. 

[11147.] — The  attention  of  the  scientific  public 
has  been  for  some  time  occupied  by  the  appearance 
of  a  little  revolving  instrument  called  a  radiometer. 
The  explanations  hitherto  given  of  its  motion  are  not, 
in  my  opinion,  satisfactory,  and  I  trust  you  will 
allow  me,  through  your  columns,  to  state  my  views 
upon  the  subject.  The  inventor  of  this  instrument, 
Mr.  Crookes,  ascribea  the  motion  to  the  influence  of 
light,  but  this  cannot  be  the  reason,  because  the 
discs  will  revolve  in  utter  darkness,  under  the  in- 
fluence of  heat  from  a  non-luminous  ball. 

Professor  Tait  attributes  the  motion  to  the 
particles  of  air  rebounding  from  the  heated  black 
surface.  But  this  can  hardly  be  the  solo  cause, 
because  the  rarefaction  of  the  air,  if  carried  far 
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enough,  should  ultimately  destroy  the  motion  it 
causes,  or  is  supposed  to  cause.  Now  this,  so  far 
as  I  hare  been  able  to  ascertain,  is  not  the  case. 

The  true  reason,  in  my  opinion,  is  a  thermo- 
electric and  magnetic  current  flowing  from  the 
alternate  blackened  surfaces,  That  current  is 
caused  by  the  change  of  temperature  in  the  plane 
of  contact  between  the  layer  of  lamp-black  and 
the  polished  surfaces,  just  as  ia  a  thermo-electric 
pile. 

The  flow  of  these  onrrents  brings  near  objects  (as, 
for  example,  the  particles  of  rarefied  air)  into  the 
same  electric  condition  as  the  plates  themselves, 
and  repulsion  is  the  consequence,  as  in  the  case  of 
two  pith  balls  under  similar  circumstances. 

The  partial  withdrawal  of  the  air  merely  re  mores 
a  mechanical  obstacle  to  the  motion  of  the  plates, 
though  it  leares  sufficient  particles  either  to  cause 
the  movement  or  to  transmit  the  repelling  power 
to  the  sides  of  the  Teasel  in  which  the  instrument 
m  inclosed.  The  rotatory  motion  arises,  no  doubt, 
from  the  same  cause  as  that  of  the  French  electric 
turbine,  and  the  rough,  blackened  surfaces  play  the 
same  part  as  the  sharp  points  in  that  curious  and 
instructive  plaything. 

These  views  are  confirmed  by  the  behaviour  of 
the  radiometer  when  exposed  to  the  solar  spectrum. 
When  the  black  surface  is  placed  just  outside  the 
light  blue  rays,  it  moves  twice  as  fast  as  in  diffused 
light,  and  when  placed  just  outside  the  red  rays,  it 
moves  four  or  five  times  as  fast,  and,  singularly 
enough,  when  placed  in  the  full  glare  of  the  brightest 
part  it  refuses  to  move  at  all.  From  this  it  seems 
to  follow  .- — 

1.  That  the  cause  of  motion  is  not  the  luminous 
portion  of  the  sun's  rays. 

2.  That  the  cause  of  motion  is  not  heat  exclusively . 
because,  if  so,  it  should  not  revolve  when  removed 
from  the  caloric  rays  and  exposed  exclusively  to  the 
actinic  ones. 

3.  That  the  cause  of  motion  is  purely  thermo- 
«lectnc,  by  whatever  hypothesis  the  modus  agendi 
of  that  cause  may  be  explained. 

I  shall  be  glad  to  see  anything  that  you  or  your 
scientific  correspondents  may  have  to  say  in  con- 
firmation or  refutation  of  the  above. 

i  v  t.  it  i    £•  °-  °OI>e'  Prof- Nftt- 8o- 

7,Bushell-place,  Preston. 


ON  PLACING  IN  A  SQUABS  AN  EVBN 
NUMBER  OP  THRM8,  SO  THAT  THE 
SUM  OF  THE  NUMBERS  IN  EVERY 
IjINB  MAY  BE  THE  SAME. 

[11148.3-yPuTTiNG  down  the  figures  1  23  4  for 
the  upper  line,  let  us  form  the  second  by  placing  3 
and  4  under  1  and  2,  and  1  and  2  under  3  and  4 ;  i.e., 
the  first  half  of  the  upper  line  under  the  second,  and 
the  second  under  the  first.  Now  let  us  see  what 
term  we  can  put  under  the  4  (of  the  second  line).  It 
cannot  be  1,  2,  nor  4,  and  must  therefore  be  3. 
Similarly  none  but  2  will  do  under  the  1,  1  under 
the  2,  and  4  under  the  three.  The  lowest  line  is 
obviously  214  3. 


per  minute,  and  this  I  consider  sufficient  proof  that 
my  estimate  is  ample.    In  calculating,  then,  the 
size  of  a  steam-engine  to  drive  a  foot-lathe— 
Lot  d  =  diameter  of  cylinder  in  inches 
Then  da7854  =  area  of  ditto  in  ditto 

s  =  stroke  of  engine  in  feet 
r  =  revolutions  of  engine  per  minute 
Then  2rr  =  space  travelled  by  piston  in  feet  per 
minute 

p  =  mean  pressure  of  steam 
Then  d*7854  p.  2.  s.r.  =  2640 

Oro?p«r  =  ■  =  1690  (1) 


•785-1  +  2 
yiG80  40 
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Thus  the  third  line  is  the  reverse  of  the  first,  and 
the  fourth  the  reverse  of  the  second.  The  second 
column  is  the  reverse  of  the  first  column,  and  the 
fourth  of  the  third.  Each  line,  vertical,  horizontal, 
and  diagonal,  contains  the  same  figures,  and,  there- 
fore, all  such  lines  are  of  equal  amount.  I  have  bore 
used  four  terms  in  arithmetical  progression,  but  this 
is  by  no  means  necessary  when  each  term  occurs 
once,  and  only  once,  in  every  line. 

Taking  four  terms  in  geometrical  progression,  and 
arranging  them  as  the  terms  1  2  3  4  have  been 
placed  above,  we  form  a  quite  different  square,  but 
still  one  in  which  the  sum  of  the  terms  in  any  line  is 
equal  to  that  of  those  ia  any  other. 


1 

3 

9 

27 

9 

27 

1 

3 

27 

9 

3 

1 

3 

1 

27 

9 

And  d 

P'8T  Vj) 

In  using  this  formula  it  will  be  better  first  to 
decide  the  ratio  which  the  stroke  shall  bear  to  the 
diameter.    Suppose  it  be  taken  thus — 

stroke    D  |,  stroke  =2diameter, 
diameter  1 

and  therefore  we  may  substitute  for  s,  in  equation 

(1).  -j^i  and. the  equation  becomes— 


2dr 


WithJ  the  Editor's  kind  permission,  I  hope,  on 
another  occasion,  to  show  how  the  numbers  from  1 
to  16  may  be  arranged  in  a  square  of  16  divisions, 
and  how  six  terms  may  be  arranged  as  correctly  as 
four  „    j.  h.  W. 

POWEBITO  DBIVE  A  FOOT-LATHE,  &o. 

[11149.1— In  a  rough  experiment  I  tried  the  other 
day  I  fonnd  that,  in  working  with  a  foot  and 
treadle,  I  exerted  2,638  units  of  work  per  minute, 
and,  being  tolerably  strong  and  doing  my  utmost,  I 
consider  2,640  may  be  safely  taken  as  a  safe  basis. 

It  has  often  struck  me  an  strange  that  no  informa- 
tion on  this  point  is  (to  my  knowledge)  obtainable 
from  thet  textbooks  generally  at  band.  On  looking 
to  Tate  I  find  that  the  work  of  a  man  turning  a 
handle  for  8  hours  per  day  ia  2,600  units  of  work 


d?p  r  = 


1680 


10080 


Andd 

pr  -vp 

Now  suppose  we  take  p  (the  mean  pressure)  = 
101b.  and  r  =  140,  which  was  the  rate  at  which  I 
moved  the  main  lathe-wheel  in  my  experiment.  Then 
d=  21  6  „  216  _  ..pp 
VlO  x  140  U-19 
Say  2"  cylinder,  4"  stroko,  101b.  mean  steam  pres- 
sure, and  140  revolutions  per  minute. 

As  I  have  had  no  practical  experience  in  such 
"  small  deer"  I  should  rather  leave  the  calculations 
for  a  suitable  boiler  to  some  contributor  to  these 
pages  who  is  more  able  to  do  so  than  myself. 

On  another  page  I  have  asked  a  question  as  to  the 
evaporative  powers  of  a  "  Bnnsen  burner,"  and,  if 
an  answer  to  it  is  forthcoming,  I  shall  be  happy,  in 
the  absence  of  more  able  contributions,  to  carry  on 
the  calculation.  Arques. 

HARMONIUM  AND  ORGAN  MATTERS. 

[11150.  T— I  AM  obliged  to  "  A.  G."  for  correcting 
me  about  the  barytone  set  of  reeds  on  the 
Mustel  instrument.  They  are  32ft.  reeds,  as  he  says, 
not  16ft.,  as  I  have  marked  them.  I  see  further 
that  the  eolienne  comes  out  in  print  as  4ft.  ;• 
whether  the  mistake  was  mine  or  the  printer's  I  do 
not  know,  but  it  ought  to  he  marked  as  2ft.  If 
"  A.  G."  observes  any  other  slip  will  he  kindly  cor- 
rect it,  while  I  immediately  proceed  to  look  after 
him  ?  At  p.  200,  No.  580,  he  says .— "  I  fancied,  the 
last  time  I  wrote,  it  was  to  ask  whether  it  was 

eissible  to  '  voice '  harmonium  reeds."  At  p.  73, 
o.  575,  the  question  stands  thns  (in  my  copy  of 
the  English  Mechanic)  :— '*  You  may  tune  a 
harmonium  reed,  but  can  you  voice  itP  Can  a 
bassoon  reed  be  turned  into  a  flute,  and  vice  versa  P" 
At  p.  178,  No.  579,  I  reply  thuB  :-" ■  A.  G.'  is 
right.  .  .  we  .  .  take  a  reed  with  what  is  called  a 
bassoon  quality  (of  tone)  and  convert  it  into  cor 
Anglais."  Now  whereabouts  is  the  vagueness  you 
complain  of  in  the  reply?  Yon  ask  if  a  certain 
thing  can  be  done,  and  I  reply  that  it  is  done.  Seems 
to  me  our  mother  tongue  would  refuse  the  words  to 
construct  a  more  direct'  reply.  What  "A.  G." 
really  wanted  to  know  was  the  '*  how  "  of  the 
matter,  and,  as  an  explanation  of  how  the  voicing 
is  done,  of  course  my  reply,  like  Halley's  method, 
"  fails  utterly  ;"  nor  am  I  quite  certain  I  could  frame 
a  reply  that  would  not  come  pretty  near  failing  to 
give  a  clear  idea  of  how  reeds  ought  to  be  properly 
voiced.  It  is  quite  a  common  mistake  to  speak  of 
the  American  organ  reed  as  if  it  required  to  differ 
from  the  harmonium  reed  in  manipulation  because 
the  action  of  the  bellows  in  the  two  instruments 
has  different  name?.  We  call  the  action  of  the 
harmonium  bellows  "  pressure,"  and  that  of  the 
American  organ  bellows  "  exhaust  "  or  "  suction  ;" 
but  for  the  life  of  me  I  cannot  see  what  the  odds 
are  to  the  reed.  You  will  see  the  fallacy  neatly 
worded  ia  a  letter  by  "  Saul  Eymea,"  p.  96,  No. 
576.  After  noticing  the  remark  of  "A.  G.,"  that 
the  term  "  voicing"  might  very  well  be  applied  to 
an  organ  pipe,  "Saul"  points  out,  for  the  edifica- 
tion of  "  A.  G."  and  the  rest  of  us,  that,  "  by  re- 
ducing the  phenomenon  to  its  lowest  dimensions, 
the  organ  pipe  is  only  an  air  reed,"  and  he  there- 
fore sews  no  reason  why  similar  effects  should  not 
be  obtained  with  a  reed  like  that  of  the  American 
organ,  which  is  beating  in  the  open  air"  (the 
italics  are  mine).  "  I  can  quite  see  (he  continues) 
that  the  harmonium  reed,  being  always  under  pres- 
sure, may  make  a  difference.      "  Saul  "  gives  ex- 
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pression  in  these  sentences  to  a  very  common  belief, 
but  it  is  nevertheless  a  most  complete  mistake  to 
make  any  such  distinction  between  the  harmonium  and 
American  organ.  The  reed  is  in  both  cases  the  dividing 
line  between  atmospheres  of  unequal  density,  and 
in  both  instruments  the  vibratory  member  of  the 
reed  is  on  the  same  side  as  the  "  biggest  battalions  " 
— i.e.,  the  atmosphere  of  greater  density.    In  the 
harmonium  we  collect  air  from  the  surrounding 
space  and  cram  it  into  a  reservoir,  under  a  pressure, 
say  40th.,  of  springs ;  in  the  American  instrument 
we  extract  the  air  from  a  reservoir  with  the  40ft.  of 
springs  resisting  the  operation.    In  the  one  case 
the  force  of  the  springs  is  exerted  in  keeping  the 
reservoir  empty,  while  in  the  other  the  energy  of 
the  springs  is  directed  to  the  ta«k  of  keeping  the 
reservoir  full.    But  again  I  ask,  whatdfference  does 
it  make  to  the  reed  P  I  would  answer  myself  by  say- 
ing, not  a  mite.    How  would  "  Sanl  Eymea"  or 
"A.  G."  answer?   I  may  assist  them  in  thinking 
out  the  question  for  themselves,  if  I  Bay  that  the 
first  thing  a  reed  insists  upon  is,  that  it  shall  be 
allowed  to  "  beat  in  the  open  air."    This  is  shown 
by  the  fact  that,  if  you  place  it  in  any  other  position, 
it  refuses  to  speak  at  all.    It  is  immaterial  whether 
your  bellows  force  the  wind  through  the  reed  or 
Buck  it  down  through,  if  the  tongue  of  the  reed  is 
on  the  same  side  of  the  block  as  the  wind  is  to  corns 
from,  and  the  reed  in  direct  communication  with 
free  air  in  one  direction.   This,  and  nothing  less, 
the  reed  demands  as  a  first  requisite.    Its  second 
demand  is,  that  the  body  of  air  it  is  to  operate  upon 
shall  in  every  case  complete  its  outward  and  inward 
journey  sooner  than  itself  :  in  other  words,  the  body 
of  air  in  tube,  cavity,  or  channel  in  which  the  reed 
is  doing  its  work,  must  be  of  higher  pitch  than  the 
reed  itself,  else  silence  is  again  the  result.  The 
next  point  to  which  the  reed  directs  your  attention 
is  its  position  on  the  block.    If  too  high  above  the 
block  it  simply  allows  the  wind  to  have  the  right  of 
way,  but  declines  to  stir  a  peg  itself.    If  set  too  low 
it  takes  the  excellent  Scotch  advice  as  a  rule  of 
conduct— it  does  just  exactly  "  Jonk  and  let  the  j»w 
pass."  (If  "  Saul  Eymea,"  being  English,  should  be 
unable  to  understand  what  sort  of  a  manoeuvre  that 
is.  "  Gowrie v  will  tell  him  when  he  gets  through 
with  his  brose  and  bannocks  )   We  have  then  four 
points  on  which  the  reed  will  have  no  denial  -.  every- 
thing must  be  just  so — then  it  will  speak ;  but  getting 
the  reed  to  speak  is  one  thing  and  getting  it  to  aav 
something  worth  hearing  is  another,  and  a  maea 
more  difficult  matter  to  settle.    The  sound  given  by 
a  straight- tongued  reed  is,  as  a  rale,  pretty  harsh 
under  whatever  "outward  environment"  it  may 
be  placed,  unless  the  environment  takes  the  form  of 
a  blanket,  and  the  reason  whyrthe  reed  is  so  harsh 
in  tone  is  not  because  it  is  made  of  brass.  Yon 
might  make  it  of  gold,  and  even  then  its  silence 
(only)  would  be  golden.  It  betrays  the  merest  super- 
ficiality to  say  that  the  harmonium  is  only  a  brawy 
abomination  :  the  brass  has  nothing  at  all  to  do  with 
the  matter.   The  sound  which  registers  the  fact  of 
its  being  on  your  ear  does  not  write  its  record  in 
letters  of  brass,  bnt  only  in  air,  and  the  brass  is 
merely  the  pen  for  forming  the  letters.    If  yon 
choose  to  have  your  pen  in  such  a  shape  that  ths 
letters  it  writes  are  an  abomination,  surely  that  U 
not  the  fault  of  the  pen  but  of  the  graven  image  who 
formed  it  and  placed  it  in  such  a  position  that  the  only 
equivalent  it  can  render  for  the  outlay  on  its  con- 
struction and  setting  is  noise.    G.  A.  Aud«ley, 
"  Saul  Eymea,"    and   "  A.  G."  are  doubtless 
all  perfectly  well  aware  of  the  fact  that  a  .very 
slight  alteration  on  the  mouth  of  an  organ  pipe  will 
utterly  change  the  quality  of  the  note  got  from  tbs 
pipe,  and  probably  the  former  as  well  as  foremost 
of  the  three  gentlemen  could  give  the  reason  why  it 
is  so.    I  have  not  a  doubt  that  if  Mr.  Andsley  had 
listened  to  a  pipe  organ  constructed  in  defiance  of 
pretty  nearly  aU  the  rules  which  ought  to  govern  iti 
manufacture,  he  would  not  bare  rashly  declared  all 
pipe  organs  to  be  simply  so  much  tub  and  timmer: 
instead  of  casting  round  for  alliteration,  he  wonM 
have  quietly  dissected  the  instrument  and  showed 
wherein  it  came  short.    Now  a  mistake  here  and  an 
imperfection  there  have  rendered  what  might  have 
been  a  musical  instrument  only  a  kist  o'  whistles, 
and  poor  whistles  at  that.   Now  the  query  is,  why 
should  it  be  thought  possible— nay,  why  should  it  be 
found  perfectly  easy— to  transform  a  poor  organ  pipe 
into  a  passably  good  one,  by  simply  altering  tbs 
height,  depth,  or  shape  of  its  month,  and  yet  be 
set  down  as  a  thing  incredible  that  by  treating  the 
harmonium  reed  in  the  same  way  you  can  improve 't 
also?    Let  us  bring  the  thing  down  to  its  lowest 
dimensions,  as  "  Saul "  would  say,  and  see  what  we 
have  to  work  upon.    In  the  case  of  the  organ  pipe  we 
have  the  wind  delivered  at  or  against  the  month,  « 
which  point  the  "  form  "  is  given  to  the  sound- wave 
which  is  to  call  forth  the  resonant  qualities  ofwe 
pipe.  If  tho  form  of  the  initial  sound-wave  is  incorrert. 
the  pipe,  be  it  ever  so  well  formed  itself,  is  utterly 
una!  Die  to  improve  it.  and  because  of  this  blonder  a* 
the  mouth  the  sound  is  unsatisfactory.   In  ths  bar- 
mo mam  we  have  not  the  large  pipe,  but  we  have  s 
little  one:  before  we  allow  the  wind  to  enter  the  pip*, 
we  give  it  "  form  "  by  the  action  of  a  bit  of  bra« 
placed  at  the  entrance.  In  a  very  great  degree  we 
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shape  of  this  bit  of  brass  determines  the  "  form  " 
of  the  initial  sound-wave,  and  the  form  of  the  initial 
sound-wave  determines  the  quality  of  the  sound. 
Now  it  must  be  obvious  that  if  you  take  a  piece  of 
straight  brass  as  aware-former,  the  resulting  sound 
will  not  be  the  same  as  yon  would  get  from  a  piece 
of  curved  brass,  which,  by  the  way,  is  only  saying 
in  a  somewhat  ronndabont  way  that  a  straight  line 
is  not  a  circle.    If  we  could  once  get  rid  of  the 
stupid  notion  that  the  reed,  by  some  hocus  poout 
means,  communicatee  a  part  of  itself  to  our  aural 
appendages,  and  Ret  it  fairly  implanted  in  our  minds 
that  what  we  really  hear  is  the  motion  of  the  reod  as 
registered  on  the  surrounding  atmosphere,  not  the 
reed  itself,  then  we  will  begin  to  understand  the 
subject  a  little  better,  and  may  hope  to  get  rid  by 
and  bye  of  a  batch  of  phrases  which  have  a  great 
deal  more  sound  than  sense  in  them.  Reverting 
then  to  our  starting  point,  which  was  the  query  01 
"A.  Q-,"  can  we  voice  an  harmonium  reed?  I 
reply,  certainly  we  can.  Everything  which  is  capable 
of  giving  forth  a  mnsieal  sound,  be  it  a  32ft. 
organ  pipe  or  a  gnat's  wing,  it  can  be  voiced, 
if  oy  voicing  is  meant  what  I  have  always  under- 
stood it  to  mean — viz.,  changing  the  quality  of  thj 
sound.    Increasing  the  volume  of  tone  is  sometimes 
called  voicing,  but  strictly  speaking  it  ought  not  to 
be  so  called,  unless  you  also  inelude  alteration  of 
pitch,  which  to  me  would  seem  absurd,  seeing  that 
by  common  consent  that  operation  is  already  called 
toning.    I  should  be  inclined  to  insist  that  a  mere 
increase  of  volume  without  alteration  in  quality  is 
not  voicing,  whatever  it   may  be.  Somewhere 
between  the  ages  of  fourteen  and  twenty  the  human 
voice  in  the  male  changes  from  alto  to  basso  or 
tenor.    This,  as  I  look  at  it,  is  merely  a  change  of 
pitch  caused  by  the  lengthening  of  the  vocal  chords, 
and  may  or  may  not  be  accompanied  by  a  change  in 
the  quality  of  the  sound  emitted.    But  suppose  the 
boy  finds  himself  at  a  loss  how  to  use  his  voice  with 
this  change  of  position  in  the  musical  scale,  and 
places  himself  under  a  competent  music  teacher 
Bach  as  oar  Mark  Ellor,  Mark  wonld  tell  you, 
I  have  no  doubt,  that  he  very  frequently  finds  a 
young  fellow  making  frantio  attempts  to  get  pure 
well- voiced  tones  clear  out  from  the  bottom -of  his 
throat  with  his  tongue  laid  back  and  choking  up 
the  passage  way,  the  teeth  all  but  closed,  and  the 
lips  like  the  jaws  of  a  vice  in  rigidity,  the  nose  pro- 
bably taking  the  place  of  the  mouth  as  a  port  of 
delivery.    Ask  Mark  if  he  can  "  voice "  the  lad. 
He  will  show  you,  for  an  answer,  in  a  few  months  the 
same  younpr  man  with  the  tongue,  teeth,  and  lips 
all  placed  naturally,  and  a  round,  full,  pure  tone 
issuing  from  the  mouth,  as  innocent  of  nose  as  if 
there  was  no  nose  in  the  immediate  vicinity.  Now 
that  is  what  I  call  "  voicing."    If  "  A.  G.  differs 
from  me  I  shall  be  glad  to  compare  notes  with  him 
on  the  subject.    Assuming  for  the  moment  that  I 
am  right  in  my  definition  (which  is  not  a  definition 
but  an  illustration)  of  the  art  of  voicing,  then  we 
can  certainly  voice  a  reed  instrument.   We  shall 
take  a  well-constructed  harmonium,  the  tones  of 
which  would  make  a  tomcat  cry  for  joy  over  the 
sweetness  of  his  go-a-wooing  voice,  and  by  simply 
changing  the  relations  the  speaking  members  bear 
each  to  the  other,  we  shall  effect  as  complete  a  trans- 
formation in  the  voice  of  the  instrument  as  the 
teacher  of  music  effects  on  the  boy's  vocal  organ. 
Again  I  may  put  the  query,  does  *'  A.  G."  under- 
stand this  to  be  voicing,  and,  if  not,  why  not?  Q. 
*ryer,  of  Swansea,  and  "Saul  Bymea,"  having 
had  their  innings  on  "Celeste's*'  harmonium,  I 
take  it  for  granted  it  is  my  turn  now.  Unfortu- 
nately for  "Celeste,"  so  far  as  present  information 
a  concerned,  I  come  from  the  country  where  they 
answer  one  question  by  asking  another.  Will 
'Celeste"  kindly  take  the  trouble  to  find  out  by 
actual  experiment  just  how  mnoh  his  instrument 
varies  in  tune,  because  without  this  knowledge  it  is 
natty  impossible  to  answer  bis  questions  with  any 
Mgree  of  accuracy.    It  is  no  news  to  tell  me  that 
the  tenor  varies  in  pitch  to  a  greater  extent  than  the 
treble,  nor  to  say  that  the  bass  is  worse  than  the 
tenor.   There  is  not  an  harmonium  uader  the  sun 
which  does  not  vary  to  some  extent,  and  the  ques- 
tion tome  is  whether  "Celeste"  is  honestly  igno- 
rant of  that  fact,  or  whether  he  is  only  taking 
•oundings,  gauging  the  knowledge  of  his  fellow  cor- 
respondents as  it  were.    Taking  him  on  the  former 
ground,  will  he  seat  himself  at  his  instrument  and 
satisfy  the  pair  of  us  by  sounding  tenor  C  along 
with  its  second  octave  above  ?   Sound  the  two  notes 
wither  for,  say  one  minute,  with  a  very  light  wind 
and  say  how  many  waves  they  vary  in  that  time. 
Do  the  same  with  the  reservoir  half  full,  and  state 
we  result.  Then  with  the  reservoir  full,  repeat  the 
experiment  with  a  few  other  notes  lower  down  in  the 
testing  them  in  all  cases  by  a  note  at  least 
two  octaves  higher  in  pitch.  The  reason  for  sounding 
the  double  octave  is  tbo  fact  that  two  notes  only 
one  octave  apart  will  draw  together  very  consider- 
ably, thus  cheating  the  ear.  If  his  instrument  is  pro- 
perty tuned,  the  notes  onght  to  be  very  slightly  out 
with  the  light  wind,  in  perfect  accord  with  a  medium 
wind,  andt  out  again  with  the  full  pressure.  Of 
worse  if  the  reeds  are  in  tune  with  the  light  wind 
•ad  ont  with  the  medium  and  full  wind,  then  the 


instrument  has  to  be  tuned  and  there  is  an  end ;  but 
if — now  pay  particular  attention — the  low  note  is 
slightly  sharp  for  the  high  one  with  a  light  wind, 
and  slightly  flat  with  a  heavy  wind,  it  will,  of 
course,  be  in  tune  when  the  bellows  is  half  full,  and 
that  is  exactly  as  it  ought  to  be.  It  sometimes 
happens,  however,  that  the  reeds  vary  in  tuning  a 
good  deal  more  than  they  ought,  and  in  the  conrse 
of  my  experience  I  have  learned  to  set  down  this 
variation  to  the  eredit  of  a  shallow  pan,  leaving  too 
little  air  space  under  the  reeds.  A  channel  too 
small  has  very  much  the  same  effect,  but  is  not  so 
commonly  met  with.  On  very  large  instruments 
there  is  still  another  reason  for  extreme  variation, 
which  is  technically  known  as  "out."  If  you  put 
down  a  full  chord  in  the  treble,  and  then  while  it  is 
sounding  put  down  two  or  three  notes  of  the  bass, 
you  will  very  often  make  the  instrument  produce  the 
same  sort  of  music  as  we  get  from  a  duck.  Alter- 
nately depressing  and  raising  the  bass  keys  you 
make  the  treble  chord  go  quack,  quack,  which 
shows  that  the  wind  is  being  cut  away  from 
the  treble  every  time  the  bass  notes  sonnd. 
I  think  it  probable  that  the  want  of  space  beneath 
the  reed  is  the  more  likely  cause  of  the  trouble  in 
"  Celeste's  "  instrument ;  but,  until  I  know  precisely 
how  much  it  varies,  of  course  it  is  worse  than 
useless  to  speculate  as  to  tho  causei  If  "  Celeste  " 
can  get  a  friend  to  stand  beside  him  with  a  watch, 
while  he  is  trying  the  notes,  they  will  between  them 
get  the  variation  very  exactly  noted.  "  Celeste  " 
will  count  the  waves  while  his  friend  notes  the 
seconds.  Trying  one  of  my  instruments  I  find  that, 
with  C  above  the  middle  and  C  below,  I  cannot  get 
wave  enough  to  count,  but  with  C  above  the  middle 
and  the  second  C  below,  with  a  strong  wind,  I  count 
one,  two,  three,  four.  "  Ten !"  interjects  the  gentle- 
man who  acts  as  second-counter,  which  gives  four 
waves  per  ten  seconds.  If  "  Celeste's  "  instrument 
gives  no  more  than  that,  it  is  hardly  worth  while 
troubling  himself  about  it,  and  the  very  simplest 
way  to  get  over  it  is  to  tune  the  base  notes  with  a 
slightly  more  than  half-full  reservoir,  and  tune 
them  with  an  inclination  towards  "  sharp." 

Is  the  pallet,  figured  by  "A.  G."  at  p.  228,  on 
the  same  side  as  the  wind  comes  from  to  the  reed 
that  it  only  requires  "a  hair-spring  to  assist 
the  pallet  in  the  laws  of  gravitation?"  I  suppose 
he  means  us  to  understand  that  the  pallet  only  re- 
quires the  hair-spring  to  enable  it  to  fall  into  posi- 
tion, and  if  the  wind  were  coming  in  towards  the 
face  of  the  pallet,  as  in  the  ordinary  harmonium, 
of  conrse  a  hair-spring  would  be  valueless.  Can  he 
give  me  any  reason  for  his  belief  that— stay  a  little 
— let  me  be  snre  I  understand  him.  He  says,  "  My 
experience  with  it  (the  Tamptin  pallet)  is,  that,  as 
this  pallet  is  lifted  up  and  away  (eccentrically),  and 
not  above  and  at  an  angle  of  nearly  45°,  like  all 
other  pallets,  the  column  of  air  that  attacks  the 
reed  being  equal  at  both  ends  simultaneously,  con- 
sequently you  get  truer  intonation."  Unless  I  am 
entirely  deceiving  myself  (and  the  sentence  quoted 
is  capable  of  having  more  than  one  meaning  put 
upon  it),  the  gentleman  seems  to  insinuate,  if  not 
directly  say,  that,  owing  to  the  direction  in  which 
the  harmonium  pallet  is  lifted,  the  force  of  the  wind 
is  not  evenly  distributed  along  the  reed,  but  is  con- 
centrated on  one  point,  or  at  least  at  one  end.  If 
this  really  is  his  meaning  then  I  take  the  liberty  of 
telling  him  that  he  has  got  the  saddle  on  the  wrong 
horse.  If  he  will  think  the  matter  over  again  the 
chances  are  he  will  write  it  over  again,  and  make 
it  read  somewhat  like  this : — "  The  Tamplin  pallet 
being  lifted  up,  and  away  from  the  pallet-hole,  it 
allows  the  free  emission  of  the  sound,  and  conse- 
quently," Ac.  If  he  persists  in  believing  that  it 
affects  in  the  most  remote  way  the  distribution  of 
the  pressure  on  the  reed,  why  then,  if  he  wants  any- 
body to  believe  so  along  with  him,  he  had  better 
confide  the  information  to  that  credulous  crowd 
commonly  called  "  the  Marines." 

"  A.  G."  is  wrong  in  saying  to  "  Saul  Bymea  " 
that  "  the  reeds  of  an  orchestral  organ  are  not 
bent" — meaning  the  Mason  and  Hamlin  instru- 
ment. The  gentleman  (Mr.F.  P.  Wright)  who  tuned 
the  instrument  which  Dr.  TTssher  heard,  and  Mr. 
Bymea  asks  about,  is  my  authority  for  saying  they 
are  bent.  He,  I  take  it,  is  likely  to  know  whereof 
he  affirms. 

I  am  quite  willing  to  admit,  however,  that  he  is 
right  when  he  says  there  is  a  "  something  "  about 
the  Mustel  instrument  that  there  is  not  about  the 
Mason  and  Hamlin.  There  is  a  devil  of  a  noise  about 
the  Mustel,  which  the  American  makers  have 
omitted  from  theirs,  probably  because  they  did  not 
want  it.  At  two.  I  had  almost  said  three,  points  in 
the  scale,  Mustel  has  the  better  of  the  Americans 
in  the  position  of  his  reeds  for  speaking.  I  think  if 
the  company  would  try  a  few  experiments  on  different 
sices  of  channels,  they  would  discover  a  way  of  im- 
proving what  is  already  a  very  good  instrument. 
The  change  from  a  straight  to  a  bent  reed  compels 
an  alteration  in  the  siae  of  the  channels,  but  the 
American  makers  seem  to  have  overlooked  this 
point.  Mustel  never  omits  to  notice  how  a  reed  is 
situated  when  it  is  in  its  beet  speaking  trim — hence 
his  success  with  his  straight  reeds.  You  will  find, 
if  you  examine  his  instruments  closely,  that  even 


his  best  imitators  on  your  side  of  the  water  have 
never  copied  him  so  closely  as  to  enable  them  to 
prodsnce  an  instrument  exactly  the  same  as  his. 
The  reason  why  is  summed  np  in  one  word.  They 
wanted  to  make  a  Mustel  organ,  but  they  wanted 
to  make  it  cheap.    It  can't  be  done.  Sieve. 


MB.  BBOWNINO'8  HARMONIUM. 

[11151.1— About  a  year  since  yon  were  so  good  as 
to  publish  my  attempts  to  obtain  a  perfect  har- 
monium. With  the  experience  I  had  gained  in  the 
two  large  instruments  I  had  described,  I  designed 
an  instrnment  which  I  considered  would  possess 
greater  advantages  than  either ;  but,  having  done 
this,  I  regret  to  say  I  could  not  find  any  good  manu- 
facturer who  would  undertake  to  work  to  my  plans. 
No  reasons  were  given  why  they  should  not  be 
adopted,  but  they  were  troublesome  to  carry  out. 
At  length  I  submitted  my  plans  to  Mr.  Arthur 
Allison,  of  Wardour-street,  and  he  at  once  kindly 
agreed  to  carry  them  ont  for  me.  The  instrument 
be  has  made  me,  which  gives  me  great  satisfa  :tion, 
is  briefly  of  the  following  construction  :— It  has  two 
manuals,  with  coupler  ;  seven  sets  of  reeds  and  four 
swells,  two  for  the  treble  and  bass  of  the.  upper 
manual,  and  two  for  the  lower  manual.  These 
swells  can  be  opened  independently  by  stops,  or  the 
whole  of  them  can  be  opened  at  once,  either  par- 
tially or  completely  by  the  action  of  the  right  knee. 
The  stops,  twenty  in  number,  are  arranged  in  two 
rows,  those  in  the  upper  row  opening  the  valves  of 
the  reeds  connected  with  the  upper  manual,  and  the 
lower  row  acting  on  the  reeds  in  the  lower  manual. 
On  the  upper  manual  there  is  an  8ft.  very  soft  set 
of  flute  reeds,  a  set  of  very  soft  oboe  and  bassoon 
reeds,  and  a  set  of  8ft.  voix  celeste  reeds  through- 
out. On  the  lower  manual  there  is  a  set  of  bourdon 
and  clarionet,  cor  anglais  and  Ante,  loud  oboe  and 
bassoon,  and  a  set  of  4ft.  Ante  reeds.  The  ivory 
plates  in  the  stop-knobs  are  of  different  colours  the 
whole  of  those  acting  on  the  8ft.  reeds  are  white, 
the  16ft.  reeds  are  dark  bine,  and  the  4ft.  red.  This 
instrument  possesses  the  following  advantages — a  full 
grand- jeu,  acted  on  at  pleasure  by  the  knee,  may  be 
obtained  without  drawing  any  of  the  stops  or  with- 
out drawing  either  of  the  couplers.  No  mistake  can 
be  made  between  which  stops  draw  on  the  lower  and 
which  on  the  upper  manual,  the  stops  being  arranged 
herring-bone  fashion — that  is  to  say,  diagonally  to 
each  other,  close  together— and  both  marnals  may  be 
set  with  a  single  finger  of  each  hand.  Whenever 
the  couplers  are  used  two  additional  sets  of  8ft. 
reeds  are  brought  on,  which  add  to  the  brightness 
of  the  instrnment,  but,  as  they  are  soft  in  tone, 

? | reduce  no  disagreeable  effect.  In  the  specification 
or  the  harmonium  I  stipulated  that  the  touch  of  the 
lower  manual  should  not  exceed  6oz.,  and  the  touch 
of  the  upper  manual  should  not  exceed  3oz.  In  the 
instrnment  as  I  now  have  it  the  touch  of  tho  lower 
manual  is  4Jos.,  and  the  upper  manual  rather  less 
than  2ox.  John  Browning. 

HOW  TO  IMPROVE  THE  TONE  OF  A 
COTTAGE  PIANO. 

[11152.}— Mt  piano  being  on  the  ground  floor 
which  is  tiled,  the  volume  of  sound  was  not  such 
as  I  could  wish,  so  I  constructed  a  sound-box  of 
common  spruce,  aa  free  of  knots  as  I  could  get  it ; 
dimensions,  4ft.  2in.  by  2ft.  by  4in. ;  sides  lin.,  and 
the  covers  J  before  planing  np,  having  glned  on  at 
9in.  from  each  end,  a  piece  2ft.  by  J  by  j,  to  keep 
it  off  the  floor.  Then,  on  placing  the  piano  stand- 
ing on  this,  with  the  two  front  castors  removed, 
and  the  legs  resting  on  salt- cellars,  the  effect  it 
simply  marvellous.  Before,  it  could  scarcely  be  heard 
across  the  street,  but  now  the  sound  reaches  to  the 
end,  and  the  tone  is  beautiful .  Having  tried  various 
bridges  to  support  the  back,  I  find  that  simply 
resting  on  its  own  back  castors  answers  just  as  well. 
Owing  to  my  boards  measuring  only  3ft.  long,  the 
box  is  sheeted  diagonally,  but  I  wonld  prefer  to  have 
it  lengthwise.  Can  none  of  "  ours  "  say  where  kauri 
pine  can  be  procured?  A.,  Liverpool. 


WIND  INSTRUMENTS— THE  GIFT  OF 
TONE. 

[11153.] — Therx  is  one  matter  tkat  has  been 
touched  on  (by  "Beroe"  in  the  first  instance,  I 
think)  in  the  flute  v.  clarionette  discussions,  concern- 
ing which  I  should  like  to  ask  the  opinion  of  any 
players  who  can  oblige  me ;  I  mean  the  gift  of 

tone."  Assuming  that  this  is  a  gift  of  nature 
(and  apparently  it  is  hardly  doubtful  that  such  is  the 
case),  I  want  to  know  whether  it  can  bo  traced  to  its 
source  so  far  as  to  enable  ns  to  determine  the  nature 
of  its  origin — whether  mental  or  physical.  By  the 
latter  I  mean,  of  course,  favourable  formation  of  the 
lips  or  throat.  This  would  appear  at  first  thought 
to  be  the  most  likely  theory,  but  my  own  observa- 
tions on  the  subject  by  no  means  support  it.  My 
reason  for  asking  for  information  is,  that  I  want  to 
find  out  whether  one  who  possesses  the  gift  can 
apply  it  equally  well  to  any  wind  instrument  at  plea- 
sure, or  only  to  a  certain  one,  or  perhaps  two  of 
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kindred  nature.  Thus,  suppposing  that  I  am  able 
to  produce  a  fine  tone  on  the  Ante,  does  it  follow 
that  I  should  be  as  successful  on  the  cornet,  for  in- 
stance? George  Weaver. 


FLUTE  V.  CLARINET. 

[11154.]  —  Williams  having  recommended 
the  glass  mouthpiece  as  an  infallible  remedy  to  the 
frequent  collapse  of  the  wooden  one,  I  must  tell  him 
that  I  have  given  it  a  fair  trial,  but  with  no 
satisfactory  result.  I  do  not  doubt  but  that  a  glass 
mouthpiece  well  made  and  with  a  correct  lay,  would 
be  a  boon  to  many  players ;  bnt  all  those  I  hare  seen 
and  tried  (including  those  sold  by  Budall)  were 
faulty.  There  were  flaws  in  the  glass,  and  the  lay 
was  of  most  unintelligent  setting.  Now,  a  glass 
mouthpiece  with  a  bad  lay  is  worse  than  a  wooden 
one,  for  the  wood  can  be  set  right  in  a  very  few 
moments,  whereas  the  glass  cannot.  These  glass 
mouthpieces  were  invented  and  first  made  by  M. 
Breton,  of  Paris,  but  their  success  was  marred  by 
the  difficulty  of  altering  the  lay,  and  their  liability  to 
snap  off  in  the  socket.  I  am  now  trying  a  mouth- 
piece made  of  a  sort  of  vulcanite,  and  which  I 
purchased  about  3  months  bnck  at  Millereau's,  in 
Paris;  it  has  so  far  given  me  satisfaction,  not 
having  altered  in  any  way.  In  reminding  Mr. 
Geoffrey  that  the  solo  in  the  "  Bohemian  Girl"  was 
written  for  com  o- basset  to,  it  was  not  necessary  for 
me  to  state  that  many  artists  played  it  on  the 
clarinet;  Mr.  Mayoock  always  plays  it  on  the 
corno-bassetto.  Mr.  Williams  is  quite  wrong  when 
he  says  that  this  last  instrument  requires  a  con- 
siderable amount  of  practice ;  it  is,  on  the  contrary, 
as  easily  learned  by  clarinet-players  as  is  the  corno 
Inglese  by  oboe-players.  The  difficulty  is  in  the 
extreme  rarity  of  the  instrument ;  artiste  would  be 
only  too  glad  to  make  it  their  study  and  to  use  it  if 
they  could  only  have  one  placed  in  their  hands.  To 
say  that  the  clarinet  was  brought  into  general  use  by 
the  improvements  of  the  celebrated  (?)  Mr.  Key  is 
to  do  a  great  injustice  to  Ivan  M Ciller,  who  rendered 
such  good  service  by  raising  the  number  of  keys  from 
about  4  or  5  to  13.  Did  Weber  and  Spohr  write 
their  famous  concertos  for  Mr.  Key's  clarinet? 
Certainly  not ;  the  13-keyed  clarinet  in  their  time 
was  to  be  found  in  the  hands  of  all  the  continental 
artists.  The  clarinets  as  used  in  England  at  the 
present  day  are  totally  of  foreign  origin. 

Why  does  Mr.  Williams  translate  "  clairon"  a 
trumpet  ?  So  learned  a  musician  as  be  appears  to  be 
ought  to  know  that  the  right  translation  is  "  bugle," 
which  is  an  instrument  very  distinct  from  the 
trumpet.  He  is  wrong  again  when  he  says  that 
*'  clarionette"  is  the  spelling  most  in  vogue  on  the 
Continent ;  this  is  neither  French,  Italian,  Spanish, 
German,  nor  Dutch,  high  or  low;  it  is  an  un- 
authorised compound  of  English  and  French.  Even 
"  clarionet"  ought  to  be  as  obsolete  as  is  the  word 
"cornopean"  which  used  to  designate  cornet-a- 
pistons.  Edgar  do. 


T11155.] — I  am  pleased  to  hear  Mr.  Williams  on 
behalf  of  the  clarionette,  respecting  which  a  high 
authority  has  raid  :— "  This  melodious  instrument 
is  capabfeof  producing  manifold  effects  and  produces 
an  irresistible  charm  when  well  played.  Its  peculiar 
province  is  the  expression  of  passionate  sorrow  or 
pathetic  lamentation  in  simple  adagios  without  orna- 
ments and  in  minor  keys.  A  skilful  player  may  boldly 
take  the  most  distant  notes,  soar  aloft  in  chromatic 
runs,  and  descend  with  equal  impetuosity.  All 
shades  of  tone  may  be  produced,  from  fortissimo  to 
the  slightest  whisper.  The  deep  tones  below  the 
lines  especially  possess  an  almost  supernatural  effect. ' ' 
The  flute,  however,  is  the  most  ancient  instrument, 
but  certainly  not  in  its  present  form,  for  originally 
it  was  blown  from  the  lips,  though  not  with  a  reed, 
in  a  manner  that  the  clarionette  is  now.  This  in- 
strument, as  well  as  the  oboe,  I  consider  to  be  but 
a  modification  of  its  great  original,  the  flute,  and 
my  object  in  writing  was  not  to  underrate  the 
clarionette  but  to  take  care  that  the  flute  was  not 
despised,  and  to  point  out  that  the  reason  why  it  did 
not  give  satisfaction  in  particular  cases  was  because 
of  errors  existing  in  the  manner  of  its  study  by  those 
who  attempted  it.  I  am  well  aware  that  Mendelssohn 
has  prominently  scored  for  the  clarionette  as  well  as 
for  the  Ante,  but  what  I  wished  to  point  out  was 
that  in  his  "  Elijah,"  evidently  wnn  intention  and 
an  appreciation  of  the  orchestral  power  the  flute  may 
be  made  to  exhibit,  he  has  used  its  resources  in  a 
manner  perfectly  new,  inasmuch  as  in  the  upper 
octaves  he  has  written  staccato  passages  on  sustain- 
ing harmonies  for  the  flute  similar  to  what  we  so 
often  find  written  for  violins  in  the  lower  in  addition 
to  giving  the  lead  of  the  melody  to  the  flute  in  such 
choruses  as  that  of  "The  Fire  Descends  from 
Heaven."  Let  the  clarionette  be  studied,  but  let 
not  the  flute  be  neglected.  L.  F.  Ballard. 

Chelmsford,  24th  June,  1876. 

ESTHETICS. 

[11156.1—1  should  like  to  say  a  few  words  in 
replv  to  "  Sigma's  "  remarks  on  esthetic  cant. 

The  particular  dogma  which  appears  most  seriously 
to  have  offended  him  he  thus  states  :— "  It  is  con- 


trary to  accepted  art  principles  to  make  slate  look 
like  marble,  or  in  general  to  give  to  any  material  an 
appearance  representing  any  other  material."  Let 
us  add  to  this  statement  the  words  "  for  the  purpose 
of  deception,"  and  I  think  it  may  be  easily  shown  to 
be  simple  and  reasonable  enough.  It  is  in  fact  a 
protest  against  shams,  and  asserts  what  every  honest 
man  is  ready  to  admit  in  morals  and  also  in  art, 
when  instances  are  submitted  for  his  consideration 
with  regard  to  which  he  has  no  prejudice.  To  ex- 
plain, if  "  Sigma  "  could  not  afford  to  attach  his 
watch  by  a  gold  chain,  would  he  be  content  to  wear 
one  of  some  inferior  metal  gilded  ?  In  appearance 
it  would  be  equal  to  gold,  and  it  might  even  be  im- 
possible for  any  one  to  detect  the  imitation,  but  I 
am  much  mistaken  if  he  would  not  prefer  one  which 
should  really  be  what  it  appeared,  however  humble 
it  might  look  when  placed  beside  the  gilded  metal. 
Tho  reason  is  obvious.  An  honourable- minded  man 
would  feel  greatly  lowered  in  his  own  self-respect  by 
tacitly  receiving  credit  which  was  not  due  to  him. 

Now,  in  reference  to  the  examples  quoted  by 
"  Sigma "  and  other  correspondents— the  slate 
painted  to  imitate  marble,  the  deal  grained  like  oak, 
the  surface  of  stucco  given  to  our  houses,  and  lined 
out  to  appear  like  large  stones,  Ac. — what  are  these 
but  shams,  to  which  little  or  no  disgrace  now 
attaches,  because  their  nature  is  thoroughly  under- 
stood, and  they  are  almost  universally  countenanced  ? 
But  mark,  that  just  to  the  extent  to  which  a  sham 
has  successfully  deceived  us,  by  just  so  much  do 
those  who  have  caused  it  fall  in  our  esteem,  when 
the  attempted  imposition  is  discovered.  If  a  friend 
admires  the  design  of  my  tea-urn,  and  hints  that  of 
course  it  is  silver,  we  both  feel  rather  uncomfort- 
able! when  I  reply,  "Oh,  no,  it  is  only  electro-plated." 
Looking  at  our  proposition  from  this  point  of  view, 
I  think  we  may  understand  with  what  feelings  all 
false  appearances  are  regarded  by  those  who  have 
thought  upon  art  principles,  and  why  what  we  may 
call  harmless  shams  appear  unsatisfactory  and 
deserving  of  discouragement. 

Before  concluding,  I  would  like  to  correct  an 
error  into  which  some  of  your  correspondents  have 
fallen,  by  inferring  that,  if  deal  painted  to  imitate 
oak  is  a  sham,  so  also  are  pictures,  carved  flowers, 
fruit,  &c.  Pictures  do  not  attempt  to  make  us 
believe  they  are  the  landscapes  and  figures  they 
represent,  nor  have  they  ever  the  intention  to  deceive 
which  is  the  essence  of  a  sham.         J.  W.  C. 


Lunar  Volcanoes. — Erratum. — In  my  letter 
on  "  Lunar  Volcanoes,"  p.  381,  last  line  but  one, 
the  words  "  are  extant  still"  should  be  "  were  till 
then  extant,"  Ac.— Aconite. 

Venus  and  Small  Telescopes.— Erratum.— 
The  clear  aperture  of  my  little  Dollond  is  lrxin., 
not  }iin.,  as  stated  in  letter  11115,  p.  386.— 
A.  Woolaey  Blaoklook,  M.D. 


Visibility  of  Coloured  Lights. — Experiments 
have  been  recently  made  at  Trieste  for  the  purpose 
of  determining  how  far  different  coloured!  lights 
penetrate  darkness.  The  results  of  the  experiments 
are  as  follows :— 8ix  lanterns,  with  carefully  selected 
glass  of  different  colours,  and  furnished  with  wicks 
and  oils  of  the  same  quality,  were  lighted  on  the 
beach,  and  observations  were  made  by  a  party  in  a 
boat.  At  the  distance  of  half  a  league  the  light  blue 
lantern  was  invisible.  At  the  same  distance  the 
dark  blue  lantern  was  scarcely  visible.  The  white 
lantern  was  seen  at  the  greatest  distance  of  them 
all.  The  red  lantern  was  seen  at  the  second,  and  the 
green  lantern  was  seen  at  the  third  greatest  dis- 
tance. White,  red,  and  green  lights  have  the 
greatest  power  of  penetrating  darkness.  Bed  and 
green  lights  are  particularly  recommended  for  light- 
houses and  for  signals.  There  is  about  a  green 
light  a  peculiarity  which 'is  this :  that  at  a  short 
distance  it  begins  to  look  bine,  and  often  deceives 
persons.  For  this  reason,  tbey  who  made  the  expe- 
riment suggest  that,  as  a  signal,  a  green  light  should 
never  be  used  except  in  conjunction  with  red  and 
white  lights. 

Casks  made  of  Cement. — Wooden  casks  in 
damp  cellars  are  liable  to  become  unfit  for  use 
before  long.  On  this  account  Herr  BoUert  deter- 
mined to  try  casks  made  of  mortar,  covered  over 
with  Portland  cement.  When  hard  enough  they  are 
filled  with  water,  and  exposed  to  its  action  for  ten 
days  in  order  to  abstract  the  lime.  This  object  was 
not  accomplished,  for  in  a  few  days  it  was  found 
that  the  wine  had  lost  all  its  acidity,  and  at  the 
end  of  a  fortnight  a  thick  crust  had  formed  on  the 
sides.  Good  wine  which  was  afterwards  put  in 
underwent  no  change  for  the  worse,  and  for  five 
years  the  casks  have  been  in  constant  use,  at 
least  so  says  the  German  Wine  Qatette.  Fer- 
mentation  and  fining  go  on  quite  right.  There  is 
merely  on  insignificant  lots  of  acidity,  and  rather  a 
thicker  crust  than  is  usual  with  wooden  casks. 
Herr  Bollert  has  for  several  years  had  no  wooden 
casks,  nor  does  he  want  anj,  as  the  work  of  the 
cellar  is  much  simpler  and  better  without  them. 
The  advantages  of  cement  casks  are,  a  great 
saving  of  room,  as  they  can  be  made  muoh  larger 
than  wooden  ones,  greater  solidity  and  durability, 
little  loss  of  the  contents,  less  cellar  work,  because 
there  is  ao  formation  of  fungus,  less  dampness  in 
the  cellar,  and  consequently  less  foul  air,  and  lastly, 
less  expense  for  repairs. 


REPLIES  TO  QUERIES. 


In  their  answers,  Correspondents  are  re. 
spedfully  requested  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 


r25662.] — Hydrogen  and  Oxygen.  — I  am 
obliged  to  Mr.  Lancaster  for  his  reply.  He  seems 
not  to  attach  much  importance  to  burning  these 
gases  at  a  high  temperature.  I  mentioned  that 
originally  this  was  considered  the  vital  principle. 
About  14  years  ago  I  applied  the  principle  of  burn- 
ing the  light  mineral  oils  at  a  high  temperature, 
from  which  experiments  I  was  fully  satisfied  that 
the  principle  was  good.  Ten  years  ago  Dr.  Frank, 
land  applied  the  same  principle  to  coal-gas,  by  which 
he  increased  the  illuminating  power  60  per  cent. 
With  regard  to  the  rationale  of  spongy  platinum 
causing  these  gases  to  combine  at  a  low  temperature, 
I  have  never  seen  this  fully  explained.  Dr.  Hers- 
path  and  others  have  noted  the  fact  that  spongy 
platinum  causes  these  gases  to  combine  at  100', 
but  the  cause  of  this  cause  is  still  to  me  a  mystery, 
hence  the  cause  of  this  query.— Mors  Light. 

[25746.]— Potential  (TJ.Q.).— The  potential  of  s 
Daniell's  cell  is  1*079  volts,  when  the  sine  is  amslgs- 
mated,  and  the  proportion  of  water  to  oil  of  vitriol 
is  as  four  to  one— Hugh  Clements. 

[26755.]— Rusty  Tanks  (TJ.Q.).— If  the  inside  of 
iron  aquarium  tanks  were  coated  with  tin,  like  tea- 
kettles, Ac.,  it  would  prevent  rust,  which  destroys 
animal  life.  We  have  an  example  of  the  destruction, 
or  rather  prevention  of  animal  life,  in  the  new  red 
marl  of  this  country,  from  the  presence  of  ferrugi- 
nous matter,  but  in  the  same  formation  on  the  Con- 
tinent where  iron  is  absent  fossil  life  is  abundant— 
Hugh  Clements. 

[25798.] -Bogie  Locomotives.  —  To  Ma.  S- 
Mates. — I  am  glad  to  see  Mr.  Mayer  maintains  his 
statement  n-  to  the  new  boilers,  as  it  is  quite  right 
1  do  not  know  anything  about  301  or  302,  bnt  the 
engines  had  new  fireboxes  and  boilers,  as  the  new 
boilers  nre  larger  than  the  old  ones,  both  in  length 
and  diameter,  and  the  fireboxes  are  larger ;  and  cer- 
tainly S.  Mayer  is  right,  they  do  not  take  a  boiler  to 
•pieces  to  put  a  new  firebox  in.  I  cannot  understand 
Mr.  Boyd,  p.  330 ;  he  seems  to  suppose  that  the  new 
en  •  i  nes  are  short  of  steam  because  there  "is  a  bogie ; 
this  is  a  new  idea.  Then  he  says  he  cannot  say  the 
cause.  I  still  Bay  the  large  Great  Eastern  engines 
are  short  of  steam,  and  I  will  (rive  the  cause.  The 
cylinders  are  18  x  26,  driving  wheels  about  8ft.,  and 
the  boiler  is  only  big  enongh  for  cylinders  17  x  24— 
Express  Driver. 

[26798.]— Bogle  Locomotives. — Mr.  Mayerstys 
he  knows  nothing  about  the  numbers  of  the  bogie 
locomotives.  I  am  sorry  for  this,  as  it  is  the  only 
means  of  absolute  identification.  I  can  tell  him  that 
the  only  large  coupled  tender  engines  on  the  Great 
Eastern  Railway,  with  leading  bogies  and  inside 
cylinders,  l  lilt  in  1874,  are  Nob.  301  and  302,  and 
that  they  have  not  had  new  boilers,  but  only  new 
fireboxes.  With  regard  to  the  continuous  brakes, 
there  are,  no  doubt,  other  trains  on  tbe  Greet 
Eastern  Railway  besides  those  I  mentioned,  which 
would  be  all  the  more  handy  if  fitted  with  them ;  bnt 
if  Mr.  Mayer  will  refer  to  his  communication  on  p. 
286  he  will  see  that  he  asks^not.  "  when  are  we 
going  to  have  them  on  the  Woodford  and  Wool- 
wich," but  "  when  are  we  going  to  have  them  on  the 
permanent  trains?"  As  I  said  before  they  are 
already  in  use  on  different  services,  but  it  must 
necessarily  be  a  work  of  time  to  have  the  whole 
rolling-stock,  engines  as  well  as  carriages,  fitted 
with  the  necessary  apparatus.  Besides,  a  great 
many  of  the  carriages,  especially  the  Woolwich,  are 
almost  too  old,  I  should  think,  to  be  worth  fitting  — 
A.  G.  Botd. 

[25815.]— The  Lunar  Crater  Fracastorius.— I 
owe  an  apology  to  "  Aconite "  for  my  apparent 
neglect  of  his  inquiry,  but  it  reached  me  just  before 
I  was  leaving  for  the  Continent,  whence  I  only  re- 
turned a  few  days  ago.  I  have  not  yet  had  leisure 
to  look  over  the  intervening  numbers  of  the 
English  Mechanic,  and  so  can  only  hope  that  the 
question  may  have  been  answered  by  someone  else ; 
but  at  any  rate  I  hasten  to  say  in  reply  that  the 
formation  in  question  has  no  magnitude  assigned  to 
it  in  the  text  of  Beer  and  Midler,  nor  in  Neison  i 
**  Moon,"  just  published— which  I  have  hardly  had 
time  as  yet  to  look  at.  but  which  appears  to  be  s 
most  valuable  work.  But,  judging  from  theism 
map  of  B.  and  M.,  its  diameter  may  be  roughly 
stated  at  about  60  miles.  It  is  unnoticed  by 
Schroter  and  Lohrmann.  With  regard  to  the  best 
power  for  delineation,  the  reply  must  be  to  a  con- 
siderable extent  determined  by  circumstances.  If 
the  intention  is  to  include  very  minute  details  it 
must  of  course  be  high  enongh  to  bring  them  ont 
separately  and  distinctly ;  beyond  this  lowest  limit 
(which  yet  is  an  uncertain  one,  as  "  minute "  i»  » 
word  of  comparative  meaning)  other  considerations 
intervene,  such  as  the  aperture  and  defining  power 
of  the  instrument,  the  state  of  the  air,  and  the  sen- 
sitiveness of  the  retina.  If  the  telescope  hss  great 
light  the  power  should  be  high  enough  to  diffuse  it 
so  as  not  to  annoy  the  individual  vision— a  point 
which  every  observer  must  determine  for  himself ; 
but  unless  a  driving  clock  is  employed  the  resulting 
rapidity  of  motion  in  the  image  may  be  inconre- 
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nieot.  As  far  as  observation  goes,  great  advantage 
may  bo  derived  from  limiting  the  field,  on  Dawes's 
principle,  by  a  diaphragm,  unless  the  amonnt  of 
magnifying  renders  it  needless ;  the  eye  is  thus 
relieved  from  the  stimulus  of  extraneous  light,  and 
the  attention  is  more  easily  concentrated.  I  have 
drawn  but  few  lunar  details  for  a  considerable  time, 
bat  I  find,  with  the  beautiful  definition  of  the  0'38in. 
With  mirror,  that  a  power  of  450  shows  them 
admirably  when  the  state  of  the  air  will  bear  it.— 
T.  W.  Webb. 

[25823.]  —  Astigmatism.  —  I  have  read  with 
interest  a  series  of  communications  in  the  English 
Mechanic  on  the  subject  of  astigmatism,  and  infer 
from  the  numerous  quotations  from  the  works  of 
various  authors,  that  the  information  given  is 
theoretical  rather  than  practical.  Permit  me  to 
introduce  to  yonr  readers  some  personal  experiences 
on  what  is  termed  astigmatism,  which  takes  the 
forms  of  diplopy  and  triplopy.  I  have  for  about  ten 
yean  been  obliged  to  use  double  convex  glasses  of 
gradually  increasing  power  in  order  to  obtain  clear 
visual  impressions  of  external  near  objects.  My 
vision  for  both  near  and  distant  objects  was  exceed* 
ingly  good— indeed,  unusually  good— until  I  reached 
the  age  of  about  forty-seven,  at  which  time  I  found 
that,  to  far  as  reading  small  type  and  observing 
minute  objects  were  concerned,  my  sight  was  aided 
by  glasses  having  a  low  magnifying  power.  I  am 
now  fifty-seven  years  of  age,  and  the  focal  length  of 
the  glasses  I  require  to  use  for  clear  vision  of  near 
objects,  such  for  example  as  ordinary  letter-press, 
have  a  focal  length  of  about  20in.  for  parallel  rays : 
the  conjugate  foci  of  coarse  differ  according  to  the 
distance  of  the  point  of  illumination.  Spectacle 
glasses  of  20in.  focus  are  very  common  for  persons 
who  have  reached  my  age,  and  in  every  respect, 
except  the  flattening  consequent  on  age,  my  eyes  are 
good  and  normal.  A  few  days  ago,  when  in  the 
shop  of  an  optician,  I  discovered  that  I  had  manifest 
astigmatism,  which  took  the  form  of  both  diplopy 
and  triplopy.  I  tried  the  following  experiments, 
and  found  that  when  I  looked  at  a  straight  dark 
perpendicular  line  with  both  eyes  open,  and  without 
my  glasses,  I  saw  the  line  distinctly  as  a  double  line, 
thus:— 


When  I  looked  at  tho  same  line  with  the  right  eye  I 
observed  the  line  with  a  phantom  line  on  the  left 

side:— 


And  when  I  used  the  left  eye  only  I  saw  the  line 
with  a  phantom  line  on  the  right  side : — 


I  farther  observed  that  the  distance  between  the 
nal  and  phantom  lines,  when  the  object  was  three 
f«t  from  my  eyes,  was  Jth  of  an  inch,  and  that 
when  the  object  was  removed  to  a  distance  of  six 
™*  the  apparent  space  between  the  two  lines  was 
doubled,  namely,  ±  of  an  inch.  Another  feature  here 
introduced  itself.  I  discovered  that  at  a  distance  of 
■*  fe?t  I  saw  not  two  lines  merely  but  three,  and 
the  third  phantom  line  was  very  faint  and  very  near 
we  second  phantom  line.   Thus,  with  the  left  eye,  I 


I  then  tried  the  experiment  of  looking  at  horizontal 
u«s,  aud  the  appearance  they  presented  with  both 
ejet  or  with  either  eye  was  :— 


The  dark  line  having  a  shadowy  edge  about  ith  of 
«  wch  broad  when  looked  at  at  a  distance  of  three 
»et.  I  then  tried  a  simple  cross  :— 


+ 


Ota  looking  at  it  with  both  eyes  or  with  either  single 
*K  I  observed  the  following  form  :— 

_IJ_ 

fif^^**"1?  mJ  attention  from  the  upright  line 
^  toasting  it  specially  to  the  horisontaf  one  I 


All  these  facts  I  developed  during  my  interview 
with  the  optician,  and  he  recommended  me  to  lose 
no  time  in  consulting  some  eminent  oculist,  as  my 
eyes  appeared  to  be  seriously  affected.  I  am  not, 
however,  easily  alarmed,  and  treated  the  matter 
somewhat  lightly,  resolving,  however,  to  converse 
with  some  medical  friends  on  the  phenomena,  with- 
ont  informing  them  that  I  was  subject  to  the 
phenomena  I  described.  I  did  not  succeed  in  dis- 
covering a  single  medical  man  wbo  was  familiar 
with  the  phenomena.  They  all,  or  nearly  all,  were 
acquainted  with  diplopy  and  triplopy,  from  books, 
but  few  had  had  any  experience  in  the  matter,  and 
could  really  give  me  no  information.  I  then  asked 
several  gentlemen  who  are  old  enough  to  require  the 
aid  of  glasses  to  look  at  upright  and  horizontal 
lines,  and  I  discovered  that  all  who  required  to  use 
moderately  strong  glasses  at  once  saw  the  double 
upright  lines  and  the  blurred  horizontal  lines,  and 
that,  in  fact,  instead  of  my  case  being  an  exception, 
it  was  an  almost  universal  rule.  I  commend  those 
of  your  readers  who  use  spectacles  of  some  magnify- 
ing  power  to  try  the  experiments,  and  I  shall  be 
much  surprised  if  in  all  cases  they  do  not  see  the 
double  and  treble  lines  I  have  described  when  one 
line  only  in  reality  exists.  Having  explained  the 
facts,  I  shall  be  glad  to  learn  from  those  of  your 
readers  who  are  familiar  with  optics,  how  the 
phenomena  may  be  most  satisfactorily  accounted 
for.  I  may  say  that  glasses  of  proper  power  for 
reading  at  once  in  my  case  remove  the  illusions. — 
T.  P.  Barkas. 

[25859.]— Photographio  (U.Q.).— The  process 
ypu  followed  was  most  probably  the  one  devised  by 
.Kobert  Hunt,  named  by  bim  the  "Chromatype, 
of  which  the  subjoined  is  an  account  as  furnished 
by  him  in  his  "  Practice  of  Photography :"— *'  One 
drachm  of  sulphate  of  copper  is  dissolved  in  los.  of 
distilled  water,  to  which  is  added  Jos.  of  saturated 
solution  of  bichromate  of  potash  ;  this  solution  is 
applied  to  the  surface  of  the  paper,  and  when  the 
latter  is  dry  it  is  fit  for  use  and  may  be  kept  any 
length  of  time  (in  the  dark)  without  spoiling. 
When  exposed  to  the  sunshine  the  first  change  is  to 
a  dull  brown,  and  if  checked  in  this  stage  we  get  a 
negative  picture,  but  if  the  action  of  the  light  be 
continued  we  get  a  positive  yellow  picture  on  a 
white  ground,  as  the  "browning"  gives  way.  For 
either  case  if  the  paper,  when  removed  from  sun- 
shine, is  washed  over  with  a  solution  of  nitrate  of 
silver  a  very  beautiful  positive  picture  results.  For 
practice  it  will  be  found  advantageous  to  allow  the 
bleaching  action  to  go  on  to  some  extent ;  the 
resulting  picture  will  then  be  more  defined  and 
clearer  than  that  which  is  procured  when  the  action 
is  checked  at  the  brown  stage.  To  fix  these  pictures 
it  is  necessary  to  remove  the  nitrate  of  silver, 
which  is  done  by  washing  in  pure  water;  if  the 
water  contains  any  muriates  the  picture  suffers,  and 
long  soaking  in  such  water  or  in  water  to  which  a 
few  grains  of  salt  have  been  added  obliterates  the 
picture  speedily.   The  picture  is,  however,  even  at 
this   point,  capable  of  restoration,  all  that  is 
necessary  being  to  expose  it  to  the  sunshine  for 
about  a  quarter  of  an  hour,  when  it  revives :  but 
instead  of  being  of  a  red  colour  it  becomes  lilac, 
the  shades  of  colouring  depending  upon  the  quantity 
of  salt  used  to  decompose  the  chromate  of  silver, 
which  forms  the  shadow  parts  of  the  picture.  Mr. 
Bingham  remarks,  on  this  process,  that  if  we 
substitute  sulphate  of  nickel  for  sulphate  of  copper 
the  picture  is  more  sensitive,  and  the  picture  is  more 
clearly  developed  by  nitrate  of  silver.   The  follow- 
ing modification  of  this  process  possesses  some 
advantages  :— If  to  a  solution  of  sulphate  of  copper 
we  add  a  solution  of  neutral  chroma te  of  potash  a 
very  copious  brown  precipitate  falls,  which  is  a  true 
chromate  of  copper.   If  this  precipitate,  after  being 
well  washed,  is  added  to  water  acidulated  with 
sulphuric  acid  it  is  dissolved  and  a  dichromate 
solution  is  formed  which,  when  spread  on  paper,  is 
of  a  pure  yellow  colour.   A  very  short  exposure  of 
the  papers  washed  with  this  solution  to  light  is 
sufficient  to  discharge  all  the  yellow  from  the  paper 
and  give  it  perfect  whiteness.   If  an  engraving  is  to 
be  copied  we  proceed  in  the  usual  manner,  and  we 
may  either  bring  out  the  picture  by  placing  the 
paper  in  a  solution  of  carbonate  of  soda  or  potash, 
or  we  may  wash  the  latent  picture  with  a  dilute 
solution  of  nitrate  of  silver.   It  may  sometimes 
happen  that,  owing  to  deficient  light,  the  picture  is 
darkened  all  over  when  this  silver  is  applied,  but 
this  colour,  by  keeping,  is  gradually  removed,  and 
the  picture  comes  ont  clean  and  sharp.     If  the 
chromate  of  copper  be  dissolved  in  ammonia  a 
beautiful  green  solution  results,  which,  if  applied  to 
paper,  acts  similarly  to  those  just  described.  The 
chromatype  pictures,  under  certain  conditions,  afford 
a  beautiful  example  of  the  changes  which  take 
place  slowly  in  t!  e  dark  from  the  combined  i  pjra- 
tions  of  the  materials  employed.     If  we  take  a 
chromatype  picture  after  it  has  been  developed,  by 
the  agency  of  silver  or  of  mercury,  and  place  it 
aside  in  the  dark  it  will  be  found,  after  a  few  weeks, 
to  have  darkened  considerably  both  in  the  light  < 
and  shadows.   This  darkening  gradually  increases 
until  eventually  the  picture  has  become  obliterated 
under  a  film  of  metallic  silver  or  mercury,  but  whilst 
the  picture  has  been  fading  out  on  the  one  side  it 
has  been  developing  itself  on  the  other,  and  that,  a 
very  pleasing  image,  is  seen  on  the  back.  After 
some  considerable  time  the  metal  on  the  surface 
(front)  gives  way,  the  paper  slowly  whitens,  and 
eventually  the  image  is  presented  on  both  sides  of 


the  paper  of  equal  intensity  and  of  a  good  neutral 
tint  upon  a  grey  ground." — 8.  Bottonk. 

[26897.1— Magic  Squares— In  addition  to  the 
answers  on  pp.  250,  311,  and  381, 1  can  say  that  last 
summer,  after  a  deal  of  trouble,  I  managed  to  do  it 
for  even  numbers— namely,  for  those  from  1  to  18, 
and  from  1  to  64.  I  will  next  summer  try  to  make 
the  squares  for  numbers  from  1  to  6s  =  38  and  up  to 
10*  =  100,  and  then  publish  an  article  on  them.— H. 
Mbtbb,  Sydenham. 

[25899.]— Market  Fluctuations  (TJ.O.)— A  little 
work  was  published  some  years  ago  by  Messrs. 
Chambers  called  the  "Youth's  Manual,"  which, 
infer  oltd,  contained  a  very  clear  and  satisfactory 
explanation  of  the  points  sought  by  "  Onido."  The 
price,  if  I  remember  right,  was  Is.  or  Is.  6d.— 
Sklimo  Botton*. 

[25921.]-Small  Induction  CoU  (TJ.Q.).— As 
this  query  has  already  reached  the  stage  of  U.Q. 
without  being  answered,  I  do  not  hesitate  to  reply 
to  it,  although  addressed  to  another  correspondent. 
Let  "FredericuB"  take  two  sheets  of  any  good 
white  paper  (free  from  boles)  of  the  same  width  as 
the  inside  of  the  stand  of  his  coil,  and  of  such 
length  that  when  rolled  up  tightly  together  they 
will  fit  easily  in,  with  the  bottom  screwed  on.  These 
two  sheets  he  must  soak  separately  in  hot  melted 
paraffin,  and  allow  to  drain  dry.  Now  procure  two 
sheets  of  tinfoil,  a  trifle  smaller  than  the  sheets  of 
paper.  Lay  one  sheet  of  paper  on  a  flat  table, 
place  upon  it  a  sheet  of  tinfoil  centrally ;  over  this 
place  the  other  sheet  of  paper,  and  finally  the  other 
sheet  of  tinfoil.  Now  roll  the  four  sheets  together 
into  a  very  tight  and  even  roll.  Tie  this  roll  round 
the  middle  with  a  piece  of  twine  to  keep  it  from  un- 
doing. Now  cut  two  narrow  strips  of  tinfoil  long 
enough  to  reach  to  the  tinfoil  sheets  covered  by  the 
paper,  and  insert  one  in  one  side  of  the  roll  ana  one 
in  the  other,  in  such  a  mode  as  to  be  in  contact  with 
the  two  different  sheets  of  tinfoil,  leaving  two  ends 
projecting  about  2in.  in  length.  Now  tie  np  the 
roll  tightly  at  the  two  ends  also  with  a  bit  of  silk. 
Fasten  the  roll  into  the  bottom  of  the  stand,  and 
place  one  of  the  projecting  strips  of  tinfoil  in  perfect 
metallic  connection  with  the  pillar  holding  the 
platinum  screw,  and  the  other  with  the  pillar 
bearing  the  clapper  of  the  contact-breaker.  Any 
further  information  that  may  be  desired  I  shall  be 
happy  to  supply,  if  in  my  power.— A.  F.  J. 

[25921.]  —  Condenser  for  Induction  Coil 
(U.Q.).— I  have  jast  completed  one  for  a  friend,  and 
added  it  to  a  coil  like  the  querist's.  Take  the  paper 
you  had  to  spare  Rafter  winding  your  coil,  or  get 
some  of  the  same,  and  cut  it  into  sheets  (7  Jin.,  or  19 
centimetres  square),  you  will  require  abont  80  sheets. 
Now  take  some  paraffin  wax  and  melt  it  in  a  flat  or 
dinner  plate  before  the  fire ;  take  care  also  to  have 
the  paper  throughly  dry.  Now  dip  your  paper  in 
the  melted  wax  and  drain  it  very  carefully,  so  as  to 
take  all  superfluous  wax  off.  Pot  each  sheet  on 
another  plate  before  the  fire  until  you  have  finished, 
and  if  any  wax  is  in  bottom  of  plate  afterwards 
empty  it  out.  Now  cut  your  tinfoil  into  sheets  ISin. 
x  6lin..  or  33  x  14  centimetres,  say  30  sheets,  and 
divide  these  into  two  lots  of  15  each.  Now  take  one 
lot  and  double  it  over  the  long  way,  so  as  to  form  a 
book  of  30  leaves  5lin.  x  6liu. ;  do  this  with  both. 
You  then  have  two  lots  of  thirty  sheets  each— these 
should  he  thoroughly  dried  before  being  used.  Now 
have  two  pieces  of  wood  same  size  as  paper,  7}in. 
square  by  |in.  thick  ;  these  should  also  be  well 
baked,  and  are  better  if  soaked  in  paraffin  also. 
Take  five  sheets  of  the  prepared  paper,  lay  it  on  top 
of  one  of  the  pieces  of  wood,  then  lift  one  of  your 
tinfoil  books  and  lay  it  on  top  of  the  paper,  which 
should  be  kept  warm.  Lay  back  all  the  tinfoils 
except  one  sheet :  the  part  where  they  were  doubled 
over  should  be  kept  out  (in.,  so  that  connection 
can  be  made  to  it.  We  have  now  one  sheet  of  foil 
down.  Next  put  on  one  sheet  of  the  paper,  square 
with  the  top  of  the  board.  Now  lay  down  the  other 
book  of  tinfoil  at  the  opposite  end  of  board  to  that 
at  which  the  first  was  laid  down,  and  go  through 
the  same  process  with  it  as  the  first,  putting  on  a 
sheet  of  paj>er,  then  a  sheet  of  tinfoil  from  the  one 
lot,  then  another  paper,  then  another  sheet  of  tinfoil 
from  the  other,  until  all  is  finished.  The  two  lots  of 
tinfoil  should  be  connected  to  a  battery  through  a 
galvanometer,  so  as  to  show  if  any  contact  takes 
place,  which  should  not  occur  if  properly  done. 
When  all  is  finished  a  piece  of  copper  wire,  well 
tinned,  can  be  soldered  to  each  lot  of  tinfoil  by  being 
lightly  touched  with  a  soldering  iron  ;  then  lay  On 
five  more  sheets  of  pnp'ir  on  top  of  last  foil,  then  the 
other  board,  when  the  whole  should  be  firmly 
screwed  or  clamped  together.  The  two  wires  from 
the  condenser  should  be  connected  to  the  two  pillars 
shown  on  p.  02,  No.  578,  there  marked  C  and  D.— 
Telegraph  Lineman. 

[26923.1— Tuning  Musical  Box  (TJ.O.).— It  is 
not  at  all  likely  that  the  teeth  of  the  comb  are  out 
of  tune.  The  probability  is  that  the  barrel  is  not 
exactly  in  position,  and,  therefore,  the  pins  touch 
false  teeth  of  the  comb.  But,  should  the  teeth  be 
really  ont  of  tune,  I  should  advise  yon  to  get  a 
musical  copy  of  the  air  "  Bid  me  discourse,"  and 
learn  what  notes  occur  in  succession,  in  the  treble 
only.  Then,  having  set  the  barrel  to  the  tune, 
"  Bid  me  discourse,"  notice  bow  the  treble  pins 
come  up,  and  one  at  a  time  tune  each  tooth  of  the 
comb  as  it  presents  itself  to  the  current  interval. 
Never  mind  what  key  the  "Bid  me  discourse"  is 
set  to  in  music,  reduce  it  to  intervals  of  the  to"' 
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and  do  likewise  with  the  cotub  of  tbe  musical  box. 

For  instance,  let  us  supj         that  the  air  you  aro 

goiug  to  use  as  your  teat  begins  with  E  G  and  B.  in 
tbe  key  of  three  flats.  Than,  you  will  say  E  key 
note,  G  third,  and  B  fifth,  Ac.  With  a  little  enro 
you  cannot  fail  to  put  your  comb  right,  even  if  it  is 
oat  of  tune,  which  1  very  much  doubt.  -S.  Bottone. 

[25933.]— To  Analytical  Chemists  (TJ.Q.).— 
This  observation  is  very  interesting.  Many  crys'.als 
are  known  to  give  oft  a  faint  light  on  percussion, 
but  I  am  not  awurc  that  this  has  been  noted  par- 
ticularly while  -till  wet.  It  is  probably  owing  to  a 
partial  molecular  change  induced  by  the  blow.  I 
believe  that  by  slow  crystallisation  chlorato  of 
barium  may  be  obtained  in  the  rhomboid  il  form  ;  but 
without  directly  testing  the  crystals,  I  should  bo 
careful  of  saying  that  they  contained  no  carbonic 
acid.  This  point  might  bo  easily  ascertained  by  dis- 
solving a  few  of  the  crystals  in  water,  and  noticing 
whether  the  addition  of  a  weak  acid,  say  acetic, 
would  canse  the  expulsion  of  carbonic  acid  gas.— S. 
Bottone. 

[2.">Q  10.1—  Parlour  Fountain  (U.Q, ).— The  jet 
must  !»  bored  quite  cylindrical  and  perfectly  smooth, 
so  as  to  throw  a  perfectly  straight  column  of  water, 
and  must  lie  quite  at  the  lowest  point  of  the  basin, 
so  that  should  the  ball  fall  it  would  be  immediately 
carried  Dp  again  by  the  issuing  stream.  The  size 
and  material  of  the  ball  will  depend  entirely  on  tbe 
strength  of  tbe  jet.  A  nicely  rounded  cork  is  the 
best  for  small  fine  jets.  A  porcelain  vessel  may 
easily  be  bored,  by  means  of  a  copper  tube  set  in  a 
bow  drill  instead  of  a  bit.  the  edge  of  the  tube  being 
previously  "npset"  with  a  file;  the  tubo,  while 
drilling,  should  be  fed  with  emery  and  oil  of  turpen- 
tine.—Easy  when  Known. 

[25045.1  —  Water  Repelling  Surface.  —  Wax, 
nsed  as  '  Iostephniius,"  at  p.  260,  proposes  to  use 
paraffin  and  oil.  is  very  effectual  in  preventing  the 
adhesion  of  water  to  stone  or  other  nearly  smooth 
surface.  It  is  very  useful,  so  nsed,  in  a  urinal,  the 
qnantity  of  nrine  adhering  being  so  small  that  there 
is  scarcely  any  offensive  smell,  which  even  a  con- 
stant current  of  water  often  fails  to  prevent. — 
Philo. 

[25050.]— Brazing  (U.Q.).— I  have  seen  and  tried 
at  least  twenty- five  different  receipts  for  cold 
brazing  ;  and  with  the  sole  exception  of  the  "  elec- 
trical deposition  method,"  and  the  "  sal-ammoniac, 
sulphur,  and  iron  filings  method,''  nothing  worthy 
the  name  of  a  joint  was  ever  produced  by  them. 
With  regard  to  a  lamp  for  brazing,  if  for  small 
work  only,  a  Bunsen  burner,  or  even  a  spirit  blow- 
pipe, the  flame  of  which  heats  its  own  spirit  reser- 
voir, and  thus  causes  its  own  blast,  will  do  famously. 
—Pensive  Polly. 

[25978.]— Colliery  Pumps. — I  beg  to  tender  my 
thanks  to  all  who  have  been  kind  in  sending  answers 
to  my  query.  I  should  have  replied  ere  this,  but, 
like  many  others,  I  have  been  enjoying  myself  out 
of  Sooty  Wignn.  I  should  now  like  to  add  my  quota 
to  those  that  have  appeared,  aud  give  the  one  I  used. 
My  pumps  are  Hin.  of  a  working  barrel ;  the  bottom 


clack  became  damaged,  so  that  it  would  not  act,  and 
water  rose  204ft.  in  four  hours.  I  made  a  clack  of 
very  dry  timber,  and  carefully  dropped  it  iuto  the 
barrel,  then  rammed  home  tight,  left  to  swell  itself 
for  a  dny,  nud  by  extra  steam  and  strokes  I  was 
soon  able  to  get  at  the  old  clack  to  repair.  I  append 
sketch  of  the  oue  I  used.— Sooty  Wioaner. 

[25004.]— Siccama  Flute.— When  I  wrote  in 
answer  to  "  Derf  Eor's"  query  it  was  not,  and 
neither  is  it,  my  iutention  to  enter  into  a  discussion 
upon  the  merits  of  the  various  kinds  of  flutes  now 


in  existence  ;  but,  with  your  permission,  Mr.  Editor, 
I  think  it  requisite  to  say  a  few  parting  words  to 
"  Non  Professor."  Of  course  I  do  not  even  pretend 
to  belong  to  the  modern  school,  which  he  does  ;  but, 
with  regard  to  my  advice  to  him,  his  reply  to  me 
shows  that  it  was  necessary.  In  the  first  pbu-e,  I 
would  recommend  him  to  read  "  The  Theory  of  the 
Diatonic  Flut?,"  by  Abel  Siccama,  B.A.,  and  be 
will  then  see  that  that  flute  is  not  the  work  of  an 
"enterprising  dealer,"  but  tbe  invention  of  a  highly 
scientific  man.  The  above  is  not  a  "  modification 
of  the  old  eight-keyed  flute,  but  is  entirely  a  different 
instrument,  l>oth  in  the  bore  and  tho  division  of  the 
holes.  There  are  NO  additional  keys  to  facilitate 
the  execution  of  difficult  passages,  tho  only  keys 
being  the  nsual  eight,  an  extra  long  key  to  make  a 
shake  on  CQ,  and  two  open  standing  keys,  in  order 
that  the  third  finger  of  each  band  may  bo  able  to 
stop  tho  holes  for  those  fingers.  I  repeat  that  the 
fingering  is  not  that  of  the  eight-keyed  flute,  more 
especially  in  the  third  octave.  With  regard  to  the 
age  of  Mr.  Siccama's  flute,  it  is  more  recent  than 
the  Boehra.  With  regard  to  "Non  Professor's" 
advice  to  "  Derf  Eor."  "not  to  have  done  the 
expensive  job  he  was  contemplating,"  he  does  not 
appear  to  be  aware  that  Mr.  Barret,  the  celobrated 
oboe-player,  has  added  mechanism  to  the  Siccama 
flute  which  enables  the  player  (if  he  likes  to  do  so)  to 
finger  the  scale  of  D2  in  the  same  manner  as  that  of 
D3,  the  scale  of  FJ  in  tbe  same  way  as  that  of  FO, 
the  chord  of  F2  minor  the  same  as  the  chord  of 
E3  minor,  and  other  "old  school  improvements 
suitable  to  unwary  amateurs."  Why  "Non  Pro- 
fessor" couples  tho  Tulou  and  the  Pratten  flutes 
together  I  am  at  a  loss  to  know,  seeing  that  the 
first-named  is  an  old  flute  which  has  scarcely  ever 
been  used  by  the  English  professor,  whilst  the 
Pratten  flute,  as  played  upon  by  that  gentleman  at 
the  Royal  Italian  Opera,  Ac,  is  a  comparatively 
recent  invention.  I  am  obliged  to  "  Non  Professor  ' 
for  calling  my  attention  to  the  Boehm  flute,  and  I 
find  upon  inquiry  that  such  an  instrument  really 
exists,  and,  whilst  /  do  notdeny  the  excellence  of  it. 
perhaps  he  will  be  surprised  to  learn  that  many 
flautists  have  decided  that  it  is  not  a  "settled 
point."  But  I  shall  give  three  names  (the  most 
eminent  ones)  of  gentlemen  who  do  not  use  the 
Boehm  fingering,  two  of  whom  have  relinqnished  it 
in  favour  of  another  system.  Mr.  liadcliffo  and 
Mr.  Youngc,  the  two  flutes  at  the  Royal  Italian 
Opera,  both  play  on  the  Radcliffe  flute.  Mr.  Alfred 
Wells,  the  principal  flute  in  the  Crystal  Palace 
band,  still  plays  ou  the  eight-keyed  flute,  and  he 
manages  to  get  over  a  few  difficulties— at  least,  to 
the  satisfaction  of  the  conductor.  And  now,  bid- 
ding "Non  Professor"  farewell,  I  remain -Not 
Dead  Beat. 

125994.]— Siccama  Flute.— In  penning  this  query 
I  did  not  wish  to  raise  a  discussion  on  the  merits  of 
the  various  flutes  in  use,  hnving  asked  personally 
the  opinion  of  several  flutists  nsing  the  instruments 
of  celebrated  makers,  but  hope  the  advice  given  by 
our  correspondents  will  be  of  use  to  others,  as  also 
an  addition  to  my  stock  of  information.  When  a 
boy  I  learnt  to  play  on  the  old  eight-keyed  flute, 
aud  at  the  age  of  15  my  present  Siccama  was  bought 
for  me.  and  then  thought  a  good  instrument, 
especially  by  an  undo  of  mine,  who  was  taught  the 
flute  by  Pratten,  and  at  that  time  had  the  praise 
of  being  a  good  performer,  and  was  a  member  of  the 
Philharmonic.  I  have  often  heard  him  state  his 
opinion,  and  know  for  certain  that  bis  "  Pratten's" 
perfected  flute  was  changed  for  a  Siccama,  after- 
wards a  change  for  the  silver  "  Boebm  cylinder," 
then  a  cocoa-wood  cylinder,  and,  when  I  last  saw 
him,  now  more  than  10  years  ago,  ho  had  a  Sicaina 
in  use,  but  was  so  well  pleased  with  the  tone  of 
mine  that  he  offered  to  change,  although  his  wa-  the 
more  expensive  instrument.  I  am  only  an  amateur, 
having  never  studied  for  professional  playing,  and 
find,  as  I  before  stated  in  my  query,  that  in  extreme 
keys  the  fingering  is  difficult  to  change  from  one 
note  to  another,  and  have  considerable  trouble  to 
blow  some  passages  in  tune.  Six  years  ago  I  bad  a 
catalogue  sent  me  from  Gordon  and  Hanson,  the 
makers  of  Siccama's  flutes.  I  have  lost  their  cata- 
logue, and  do  not  remember  their  address,  but  in  it 
were  very  flattering  testimonials  from  performers 
ou  the  Siccama  in  Loudon ;  in  the  catalogue  was  a 
notice  stating  they  were  bringing  out  an  improved 
Siccama  for  professionals.  Has  this  flute  been 
brought  out  and  stood  the  test  of  professionals  P  I 
have  not  seen  it,  but  my  flute  acquaintances  are  nil. 
But  this  is  the  flute  I  thought  of  having  mine 
altered  to.  I  never  thought  of  having  it  altered  to 
a  "  Boehm  ;"  in  fact,  it  could  not  be  done,  for  I 
suppose  the  Boehm  system  of  fingering  would  not 
suit  a  conical  flute.— Dkbp  Eoa. 

[25007 .]—  Public  Records,  .fee.  (TJQ. ).— Apply 
by  writing  to  tbe  Deputy  Keeper,  Rolls  House, 
Chancery- lane,,  stating  exactly  what  you  require, 
and  he  will   afford  you   every  facility.— ElUOH 

Clements. 

[20001.]— Sketching  on  Zinc  (U.Q,.).— The  pro- 
cess is  briefly  this  :  A  drawing  or  print  in  proper  ink 
is  transferred  to  tbe  zinc  plates,  the  lines  protected 
with  a  compound,  aud  the  unprotected  portions  of 
the  plate  are  then  eaten  away  by  means  of  an  acid. 
The  process  will  scarcely  suit  your  correspondent. 
The  "  illustrations,"  aa  he  calls  them,  in  Figaro 
are,  I  believe,  done  in  this  way  ;  a  block  of  zinc,  or 
other  comparatively  hard  and  infusible  material 
(ebonite  for  instance)  is  covered  with  a  prepared 


composition  of  plaster,  Ac. ;  when  the  Utter  ii  dr/. 
the  drawing  is  traced  out  line  for  line  with  u 
etching  needle,  the  point  of  which  is  shaped  Ukei 
graver,  so  that  the  lines  are  Y-shaped.  An  allor  ii 
lead,  ui  timony ,  and  tin.  which  expands  as  it  eoliduW 
is  poured  on,  and  a  plate  obtained  for  the  printa.-' 
Faustin. 

[20019.]— Condenser  and  Regulator  for  Small 

Coil.— For  the  first  part  of  query  I  hare  to  wfcr 
you  to  reply  25021  in  this  number.  Cotton-coTerei 
wire  may  be  used,  but  yon  cannot  get  the  or 
power  with  it,  as  the  covering  takes  np  a  deal  n»r- 
space.  If  possible  use  silk-covered,  yon  will  net 
regret  it.  A  regulator  can  be  put  to  the  coil  I 
described,  bnt  yon  would  certainly  get  more  power 
without  it,  but  could  not  use  it  for  medical  pur- 
poses. In  my  opinion  the  coil  will  be  powerf-i 
enough,  cren  with  tbe  regulator.— TsuwEira 
Lineman. 

[26004.— Furred  Boilers.— The  remedy  for  Mr. 
8nell's  furred  boiler  has  often  been  pointed  oat  is 
these  pages.  It  is  simply  to  purify  the  water  before 
letting  it  enter  the  boiler.  Nothing  else  will  W 
effective,  and  the  cost  will  not  be  so  much  u  ham? 
the  boiler  chipped  every  quarter.  In  all  kttchti 
boilers  or  similar  apparatus  into  which  aau-n- 
crnstating  compounds  cannot  well  be  put.  and  wiuck 
do  not  possess  senm  taps  and  blow-off  cocb.  re- 
moving the  lime  from  the  water  before  letting  u 
into  the  boiler  is  the  only  remedy.  It  has  the  grail 
advantage  that  it  is  also  the  best.— S.  R. 

[20124.1— BnteUites  of  Saturn.— If  yoer  fa 
achromatic  is  a  glass  of  superior  excellence,  jvt 
might,  nsing  a  moderate  power,  and  witb  ti» 
atmosphere  in  a  favourable  state,  pos«ibly  reeee>d 
in  Beeiug  four  of  the  satellites,  certainly  not  more. 
Titan,  the  largest,  and  Japetus,  the  ootenwi 
satellite,  would  be  the  two  most  easily  definei- 
Aconite. 

[26127.]— Washing  Type.— I  have  used  twU>i 

Crlash,  soft  soap  and  soda,  turpentine,  ana  peb> 
n,  or  turpentine  substitute.  I  have  found  poUti 
and  turpentine  the  best,  each  for  its  own  pnrpiw, 
the  one  for  wood  the  other  for  metal.  Petrokua  ii 
good,  but  has  a  fearfully  sickening  stench.  Star 
and  soda  will  only  take  off  some  inks  (evenpoU.4 
will  not  take  off  some),  bat  turpentine  or  petrolena 
will.  I  think  it  was  with  pear. ash  I  observed  typ? 
corroding,  but  perhaps  it  had  been  extravapsrfy 
strong,  or  not  washed  off  properly.  Never  had  diiS- 
cult  distribution,  except  with  new  type ;  if  that  bt 
the  difficulty  you  may  get  a  cure  for  it  on  spplis- 
tion.— James  Nicol. 

[26127.]— Washing  Type.— As  a  printer  oft* 
years'  experience,  and  8  or  0  as  machine  manager.  I 
am  qualified  to  recommend  a  fluid  for  cleanint  tn» 
lately  introduced  in  our  works.  I  don't  think  it  a 
much  known,  but  from  its  cleanliness  and  handiaea 
it  should  be  used  both  by  the  trade  and  smate«n. 
It  is  called  Mesatee,  and  is  made  at  Homertoo.  H 
is  a  white  fluid,  and  requires  only  the  addition  a 
water.   It  is  a  boon  to  printers.— W.  O.  P. 

[26144.]-B.A.,  London,  1875.-A»  I  star* 
no  one  has  answered  this  query  I  will  indieab  i 
method  of  solution.  The  condition  that  the  get*™ 
equation  of  the  2nd  degree  shallrepresent  a  p*rtt«u 
is  that  the  first  three  terms  form  a  perfect  tcpsi 
Hence 

A«a*  +  2ABafw  +  B*y=  +  D»  +  Ey  +  l=<l 
is  the  equation  of  a  parabola.  Since  0  A  =  «• 
O  B  =  6,  the  roots  of  the  equation  mat  stf 


become  =  a  when  y  =  0  ;  and  each  =  b  when*  =  'l 
Put  y  =0,  the  equation  becomes  A**1  +  Dr  +1  s  * 
a  quadratic  whose  roots  each  -  a,  and  is,  fteflwR 
identical  with  (e  -  a)1  =  0.    Equating  coeffioest-N 

1  «  -  ±  ?.   Similarly  B  =  i  J.E»- 


A  =  ± 


D 


6" 


Hence  equation  of  parabola  becomes 


a*       ah       Vs       vo     6  ' 
If  we  were  to  take  the  +  sign,  this  would  &eom 

(f  +  |-1)2  =  0,  the  equation  of  s  itrsigW  k» 
Therefore,  the  required  equation  will  be 

(*  -  \\*-.%(*  +  n  +1-0....  (AI: 
\<z      of         \a  o' 

-  (;♦!)'-'(!*!) 


ab 


-*        «  1  . . .  01 

the  parabola  required.    This  solution  »#Jj£*j 
oblique  axes  as  well  as  rectangular.  Since  we 
forming  the  perfect  square  give  the dir*twni> 
axis  (if  proof  of  this  be  required,  see  Tutdk* 
"  Analytical  Plane  Geometry,"  Art.  1«  «  ^ 


Digitized  by 


Google 


Junk  30,  1876. 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE :  No.  588. 


413 


o. 


(2) 


■  -  t 
a  b 

for  the  line  through  the  origin  parallel  to  the  axis. 
The  focus  may  be  found  by  remembering  that  it  is 
tbi-  pole  of  the  directrix.  The  equation  to  the 
directrix  is  a  x  +  h  y  =  0,  for  the  axes  bring 
rectantrular,  it  passes  through  the  origin  according 
to  a  well- known  property  of  tangents  to  a  parabola, 
and  it  is  perpendicular  to  the  line  (2).  Otherwise  to 
find  the  foci  see  "  Turnbull,"  Art.  108.  The  process 
is  too  lengthy  for  insertion.— W.  A.  Wall. 

[20140.]— Timber  Measurement.— Tho  follow- 
ing is  an  example  of  the  rule  usually  employed  to 
conrert  deals  and  battens  into  standards.  08  k  deals, 
21ft.  x  9in.  x  3in.  =  18st.  2qrs.  18^  deals.  Thus— 

-w-a"6'8  =  (by cancelling)68*-*-3.  Or, 
130  x  12  x  11  x  14      v  *  vmuoauu'*'  io  x  11 

110  )  2052  (  18 
110 

052 
880 

72 

4  (quarters  to  1  standard). 

110  )  288  (  2 
220 

68 

30  (deals  to  1  quarter). 

110  )  2010  ( 18 
110 

040 

880 

60  =  TV 

The  fraction  is  usnally  expressed  in  lllhs  or  12ths, 
according  to  which  is  the  nearest.  The  expression 
of  so  mnch  per  foot  in  the  inch  would.  I  think,  mean 
pr  superficial  foot,  one  inch  thick :  thus  the  same 
example  given  above  would  equal 

6^-a*12K—  — 8  -  36936ft. -Geo.  Fowlbb. 

JJMI7.1— 01  Cygni.— In  the  answer  on  p.  364 
XX.  lh.  should  be  XXI.  h.-F.  Dennett. 

(2«173.]-Question  In  Optica,— My  best  thanks 
are  (riven  to  the  friends  who  hare  discussed  this 
aatstion.  My  difficulty,  however,  was  aot  quite  met 
from  a  want  of  clearness  on  my  part.  The  propo- 
sition is—"  light  converges,  after  reflection,  to  a  point 
3in.  m  front  of  a  concave  mirror  of  lOin.  focal 
length,  find  position  of  incident  focus."  Now  I 
can't  see  the  possibility  of  a  conjugate  being  found 
at  that  distance ;  where  is  the  light  itself  placed  P 

FK  of  0011  r9e'  that  » light  placed  Sin.  in  front 
«  the  mirror  would  give  a  virtual  focus  4"28in. 
Mund  the  mirror,  but  this  is  not  the  question.— 
avrroB. 

f2ei89/]-Colliery  Manager's  Certificate— If 
W-A.,r  would  wnte  to  the  Secretary  to  the  Board 
et  Examiners  for  the  district  in  which  he  resides, 
smng  for  full  particulars,  he  would  readily  furnish 
am  with  a  list  of  the  subjects  *"  really  necessary  to 
get  a  certificate."    I  answered  a  similar  query  to 
^through  these  columns  not  long  ago,  but,  with 
''•Editor's  permission,  I  will  again  give  a  list  of 
"hjects,  which  candidates  for  certificates  of  com- 
P*Moey  as  colliery  managers  must  be  well  versed  in 
™°"«*topa8B  the  examination.  First,  let  me  advise 
W.  A.,"  and  all  other  querists  on  this  subject,  not 
w  present  themselves  before  the  examiners  unless 
wej  have  acquired  a  thorough  practical  knowledge 
«  underground  work  in  all  its  bearings,  because 
i$?  e**5un*tions  are  very  severe,  and,  so  far  as  my 
knowledge  of  them  extends,  mere  theorists  are 
<*rtain  to  get  "  plucked."  The  position  of  a  colliery 
"J^eeru  a  very  important  one,  and  I  hold  it  to  be 
tk       highest  importance  that  the  Legislature. 
«        the  boards  of  examiners,  should  demand 
efficiency  at  the  hands  of  intending  candidates  before 
?1TlQe  *  certificate,  which  is  equivalent— in  some 
JJ1*  .lo  intrusting  them  with  the  lives  of  hundreds 
of  their  fellow-creatures.   A  great  amount  of  skill 
*M  practical  experience  is  requisite  in  order  to  pro- 
wet  human  life  from  danger  and  mining  property 
trom  destruction.   Loss  of  valuable  lives  and  de- 
'J^tion  of  property  are  the  inevitable  results  of 
these  mining  casualties,  which  not  un frequently 
Mppen.  It,  therefore,  becomes  the  duty  of  the  Legis- 
»«ire  to  step  in  and  say,  we  will  have  an  efficient 
whom  we  will  hold  responsible  for  these  lives, 
•M  he  shall  pass  an  examination,  and  give  us 
evidence  of  his  skill,  and  obtain  a  certificate  of  com- 
vp^hefore  he  shall  be  allowed  to  practise.  Can- 
™«ws  for  examination  must  be  of  the  full  age  of 
-  years,  and  no  one  will  be  allowed  to  undergo  the 
Rumination  until  he  shows,  to  the  satisfaction  of 
M'uoumh,  that  he  has  had  not  less  than  three 
<™T*  Practical  experience  in  underground  work- 
~8»-.The  following  are  the  subjects  fixed  for 
filiation :— Writing,  arithmetic,  chemistry,  win- 
iro*  ^  working  of  mines  of  coal,  mines  of  stratified 
nitons,  mines  of  shale,  and  mines  of  fireclay, 
°f  mines  and  miners,  and  the  opening  of 
{■****,  *»ter  having  been  closed  for  a  period,  voutila- 
pom  <U>       *'9  .br*n3ne9«  general  knowledge  of 
cr~Wn>  sad  winding  gear  and  other  machinery 
mii**!     with,  or  used  in,  collieries,  land  and 


Candidates  are  also  examined,  viva  voce,  upon  all 
the  foregoing  subjects.  It  will  be  necessary  before 
the  examination  can  be  proceeded  with  to  produce 
to  the  examiners :— 1.  An  authorisation  from  the 
Secretary  of  State  to  appear  for  examination  (the 
fee  payable  for  this  authorisation  is  £2,  which 
should  be  remitted  by  means  of  a  Post-office  order 
on  the  General  Post-office,  London,  payable  to  F.  S. 
Leslie,  Esq.}  2.  The  prescribed  evidence  as  to  cha- 
racter, consisting  of :— (ft)  A  statement  of  the  situa- 
tions you  have  filled  during  the  lust  five  years,  to 
which  a  declaration  must  be  appended  that  all  the 
allegations  are  true,  such  declaration  being  signed 
by  yon  in  the  presence  of  one  witness.  (6)  Testi- 
monials from  two  persons  (whose  addresses  mnst  be 
given)  as  to  your  sobriety,  experience,  ability,  and 
general  good  conduct.  These  instructions  are  copied 
from  an  official  circular  called  "  Form  E." — Mining 
Engineer. 

[26206.] -Softening  Whetstone.— I  have  tried 
several  prescribed  methods  for  softening  oilstone, 
but  without  success.  The  best  method  I  know  ot 
to  sharpen  joiners,  Ac's,  tools  quick  and  well  is  to 
lay  a  piece  of  stout  zinc  on  a  piece  of  wood,  about 
the  size  of  an  ordinary  oilstone,  and  apply  fine 
emery  and  any  kind  of  oil— F.  B. 

[26215.]— Mining.— If  the  power  producing  venti- 
lation be  equal  to  15  5083  horse-power,  and  48,000 
cubic  feet  of  air  passing  per  minute,  the  difference 
of  pressure  per  square  foot  in  the  two  shafts  will  be 

1^5oo033^  -  10-6619B..    Now,  according  to 

Atkinson,  450  cubic  feet  of  air  at  0°  Fahr.  weighs 
38  761b.  when  the  barometer  is  standing  at  30in. 
Also  459  cub.  ft.  of  air  at  zero  expand  exactly  a  cub. 
ft.  for  every  degree  of  heat  added.  From  these  facts 
we  see  the  truth  of  the  rule  he  gives  for  finding  the 
weight  of  a  cubic  foot  of  air  at  any  temperature  and 

under  any  pressure  :-W  =  lJ®*  *  *.    When  W 
459  +  t 

is  weight  of  a  cubic  foot  of  airt  1*3253  is  the  weight 
of  459  feet  when  the  barometer  is  standing  at  lin. : 
it  is  therefore  a  constant  number.  I,  height  of 
barometer  in  inches,  459  constant  number,  t  the 
temperature  of  the  air.  Now  by  this  rule,  the 
weight  of  a  cubic  foot  of  air  in  the  downcast  shaft 

will  be  1**f3  *  f°  «  *08lb.,  ana  the  weight  of  a 

column  of  air  1  foot  area  in  downcast  will  be 
"08  x  600  =  481b.  Now  we  have  found  the  difference 
of  pressure  in  the  two  shafts  to  be  10  66091b.  The 
weight  of  a  column  of  air  1  foot  area  in  upcast  will, 
therefore,  be  48  -  10  6619  =  37  33811b.  (1),  and  the 
weight  of  a  cubic  foot  will  be  37  3381  +  600  = 
'062231b.    Now,  by  reversing  the  rule  referred  to 

above,  we  get     — -  450  =  t.  Therefore 

the  temperature  of  the  upcast  equals 

P3253_x_30  _        =  178o  (2) 

•06223  v  ' 
J.  Y.,  Quarter  Iron  Works. 

[26219.]— House  Building— To  make  a  good 
iop  it  is  necessary  to  underpin  the  walls  of  the 
building,  excepting  where  the  shop  front  is  intended 

A"  /  C  .  / 
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the  earth  from  the  bottom,  which  should  be  about 
12in.  below  the  floor  of  intended  cellar.  The  face  of 
the  hole  should  be  about  2ia.  outside  of  wall  (see 
Fig.  1)  and  in  this  case,  as  the  walls  are  not  very 
thick,  boards  must  be  placed  to  keep  the  concrete 
its  proper  width.  The  concrete  should  consist  of 
one  of  best  Portland  cement  to  two  of  clean  sand 
and  three  of  good  ballast ;  the  hole  should  be  filled 
with  the  above  within  lft.  of  present  foundation, 
and  the  remainder  filled  with  bricks  and  compo.  If 
the  building  is  heavy,  and  the  ground  not  good  for 
underpinning,  it  is  necessary  to  strain  timber  in  very 
tight  to  keep  it  in  place,  which  can  be  taken  ont  (for 
further  use)  when  the  concrete  is  up  to  them.  When 
the  first  holes  are  properly  filled  proceed  with  the  next 
hele,  which  must  be  a  repetition  of  the  above,  and 
if  done  with  care  will  leave  the  house  as  good  as 
ever.  Respecting  the  shop  front,  having  completed 
the  underpinning  find  the  top  side  of  bressumer,  then 
under  all  tiers  and  whore  any  weight  exists,  such  as 
chimneys  or  any  mass  of  brickwork,  make  holes 
through  the  wall  above  the  bressumer,  c  (Fig.  2). 
about  12in.  x  I2in. ;  through  these  place  a  piece  or 
sound  timber,  a  a,  lOin.  x  lOin.,  about  4ft.  6in. 
long ;  under  each  of  these  place  a  prop,  b  b,  about 
9in.  x  9in.,  let  them  stand  on  a  good  Hock,  c  c, 
have  them  wide  enough  to  allow  the  bressumer  to 
be  put  in  position ;  d  &  are  hard  wood  wedges. 
Having  everything  tight.  &o.,  commence  pulling 
down  the  walls  below  the  breat-umer,  which  can  now 
be  fixed.  If  no  intermediate  posts  are  placed  to 
support  bressumer  it  should  be  trussed  or  flitched. 

[26222.]— Violin.— As  the  possessor  and  player 
of  a  valuable  old  "  Klotz  "  violin  for  the  last  40 
years  I  differ  with  the  advice  of  "  Son  of  a  Violinist ' ' 
—viz.,  a  bellows  applied  to  the  F  boles  will  answer 
all  the  purposes  if  done  once  in  a  year.  The  harsh- 
nr?s  (supposing  the  instrnnient  to  do  a  fair  specimen) 
is  in  all  probability  caused  by  tha  soundpost  not 
being  in  its  proper  place— that  usually,  on  a  good 
instrument,  being  under  first  string  opposite  the 
nick  in  F  hole,  and  the  near  edge  of  bridge  foot, 
from  i1., in.  to  \'\o.  nearer  to  the  tinger-board  end* 
But  I  have  proved  that  many  violins  are  capable  of 
being  greatly  improved  in  the  equal  balancing  of 
the  tones  of  their  strings  by  repeated  trials  of 
various  soundposts  of  suitable  length  for  the  different 
heights  of  belly,  until  the  best  spot  be  found. 
Inferior  violins  are  usually  "tubby"  on  the  third 
string,  which  can  be  greatly  improved  by  changing 
tho  thickness  of  this  string.  It  is  no  recommendation 
to  say  that  a  violin  is  as  good  as  new,  it  being  one 
of  the  few  instruments  that  require  to  be  well 
played  before  it  attains  its  beat  tones,  and  if 
originally  a  fair  one  ought -to  improve  unto  the  end. 
—A.,  Liverpool. 

[28222.]  —  Violin.  —  If  the  cleaning  process 
recommended  by  "  Son  of  a  Violinist,"  p.  365,  does 
not  remedy  the  harshness  complained  of  I'  would 
refer  "Anxious"  to  an  answer  by 'Mr.  J.  H. 
Schucht  to  query  16078  in  No.  426,  Vol.  XVII., 
English  Mechanic.  I  used  the  plan  there  given 
in  two  instances  with  marked  success.  To  get  the 
exact  curve  of  the  belly  I  cut  the  edge  of  a  slip  of 
cardboard  until  it  fitted  close  to  the  bridge :  I  then 
divided  the  curve  into  eight  equal  parts  and  trans- 
ferred the  outline  to  a  piece  of  p  .per,  drawing  a  base 
line  a  distance  equal  to  the  thickness  of  the  belly 
below  the  ends  of  the  curve,  then  taking  the 
distances  indicated  on  the  diagrams,  the  places  for 
the  strings,  and  shaped  the  bridge  accordingly  : 
this  made  a  wonderful  improvement  in  the  tone  of 
both  the  violins.  I  find  the  best  place  for  the  bridge 
to  be  in  a  line  with  the  nicks  on  the  outer  edges  of 
the  F  holes,  and  for  the  souadpost  between  first  and 
second  strings,  and  about  Jin.  from  the  bridge 
towards  the  tail-piece.— H.  H.  B. 

[28223.]— Robey  Mining  Engine.— I  am  sorry 
this  mistake  occurred.  Instead  of  "  superficial "  1 
ought  to  have  said  "  indicated."  To  find  the  nominal 
horse-power  let 

H  =  nominal  horse-power 

D  =  diameter  of  cylinder  in  inches 

S  =  Stroke  in  feet. 

Then  =  nominal  horse-power  for  high 

16'6 

pressure  (Molesworth).— Soott  Wioanbb. 

[26225.]— Weeds  on  Garden  Walks.— I  notice 
in  your  last  issue  that  "  Sylvanus,"  writing  on  the 
above  subject,  states  that  he  was  foolish  enough 
to  mix  a  solution  of  carbolic  acid  with  his  hands. 
Whilst  he  is  right  in  warning  others  against  the 
same  mistake,  be  is  wrong  in  attributing  the  burn- 
ing of  the  epidermis  to  the  picric  acid  contained  in 
the  carbolic  acid,  as  it  is  almost  a  matter  of  im- 
possibility for  picric  acid  to  be  present  in  refined 
carbolic  acid,  and  even  if  it  was  present  picric  acid 
does  not  burn,  but  simply  turns  the  skin  a  yellow 
colour.  1  have  often  taken  a  crystal  of  picric  acid 
from  the  crystallising  mugs  and  placed  it  on  my 
tongue,  the  only  effect  being  a  very  bitter  taste  for 
several  hours.— William  W.  Stavelet. 

[26235.1— Piano  Tuning.— Have  you  any  ear  for 
musical  intervals  ?  Can  you  distinguish  a  perfect 
fifth  from  a  sharp  or  a  flat  one  ?  Can  you  pitch  a 
fourth,  a  third,  or  a  sixth  correctly  ?  If  not  you 
cannot  tune.  Supposing,  however,  that  you  can 
perform  the  above  feats,  you  may  attempt  in  the 
following  manner.   You  will  require  a  C  tuning- 


to  be,  which  can  be  done  when  the  cellar  is  exca- 

kUy  adopted  is  to  make  a  ,   ,        .  .  ,  .... 

enough  for  a  man  to  oast ,  wood,  about  9in.  long  by  Jin.  wide  by  k  thick. 


J"*""*1  ■urveying,  sinking  of  pits,  underground  vated.  The  plan  generally  adopted  is  to  make  a  i  fork  or  pitch-pipe,  a  tuning-key,  and  a  thin  piece  of 
""""••ernent,  and  mode  of  working  and  timbering.  I  hole  at  each  corner  large  en* 
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tapering  to  a  point  at  one  end,  which  mast  be  coated 
with  thin  wash  leather.  Now  strike  the  tuning- 
fork,  and  having  touched  the  C  on  the  piano,  to 
which  it  should  correspond,  pass  the<  leather-headed 
stick  between  the  damper  wires  or  stiokers,  until 
yon  can  posh  it  between  the  right-hand  string  of  the 
note  struck.  This  will  prevent  it  vibrating.  Now 
tune  up  the  left-hand  string  until  it  agrees  per- 
fectly with  jour  tuning-fork.  Now  remove  the 
leather-headed  stick,  and  then  tune  up  the  left-hand 
string  until  the  sounds  are  absolutely  the  same,  no 
ware  being  beard  at  all.  From  this  (working  in  the 
same  manner)  tune  the  C  an  octave  below ;  and 
from  this  tune  the  G,  taking  care  to  tune  two  beats 
fiat  whenever  you  turn  on  to  fifths.  The  order  you 
must  follow  will  be  the  annexed :  C.(C  Ci)  (Ci  G) 
(G  Gi)  (Gt  D)  (D  A)  (A  A,)  (A,  E).  You  can  now 
try  whether  you  have  tuned  correctly  by  striking 
the  chords  (Ci  E  G)  (A,  Ci  E)  and  (A,  C,  D).  Sup- 


(C,f  Gf)  (GfGifl  (G,f  D»  (Df  AS)  (AS  A,*)  (A,J 
Now  try  P  C.  If  they  sound  right,  which  they  will 
do  if  you  have  been  careful  to  tune  your  fifths  two 
beats  flat,  your  "bearing"  is  in  tune,  and  from  this 
middle  octave  you  can  tune  away  by  octaves  up  and 
down.  But  you  will  w»nt  much  practice.  More 
information  if  desired.— Tunis. 

[86241.]— Mine  Surveying.—  I  don't  know  what 
you  mean  by  '*  seconds  and  thirds  "  on  an  angular 
surveying  instrument  (I  was  not  a  mine  surveyor 
however).  All  such  that  I  am  acquainted  with 
have,  in  the  case  of  compasses  and  such  like,  the 
degrees  subdivided  into  halves  or  quarters,  while 
more  accurate  ones,  like  the  transit  or  theodolite, 
read  to  minutes  and  seconds  by  the  aid  of  verniers, 
micrometers,  &c.  Occasionally  the  railway  transit 
was  specially  divided  into  hundredths  of  a  degree 
instead  of  minutes,  for  convenience  in  running  out 
curves,  but  this  was  not  common.  "  Simms,  on 
Mathematical  Instruments."  was  formerly  regarded 
as  a  first-class  work  of  the  kind,  but  perhaps  it  has 
become  obsolete  since  my  young  days.— NOLLa. 

[36246.]  —  Hand-power  Circular  Saw.— You 
want  more  power,  and  more  speed.  To  obtain  the 
former,  make  the  driving-handle  as  large  as  the 
men  can  work  with  ease  to  the  body  ;  to  obtain  the 
latter,  increase  your  fly-wheel  from  4ft.  to  6ft.  6in., 
with  6in.  fast  and  loose  pulleys  on  the  saw-shaft ; 
the  loose  pulley  gives  ease  to  the  men,  and  allows 
them  to  get  the  speed  up  between  the  "  cuts."  A 
good  sawyer  can  work  the  "  oracle  "  so  as  to  make 
it  easy  on  the  men  at  the  wheel.  The  old  stage- 
coach drivers  used  to  put  all  the  speed  on  down  hill, 
the  momentum  thus  acquired  assisting  them  up  the 
next  hill.— Moss  Light. 

[26263.]  —  Annuities  (London  University 
Questions.)— Assuming  the  formula  for  the  present 
value  of  an  annuity  certain  for  n  years,  we  have, 
by  the  question  -.— 

1  -  (1  +  i)- 


20 
24  . 


1  -  (1  +  <)-' 


Subtracting  (1)  from  (2)  we  get, 
4  «  q  +  0— -  (1  +  *)-*■ 
i 

<1  -  (1  +  t)  -  »  • 


(1) 
(2). 


(1  +  0  — 


And  substituting  the  value  of  L=JL+j>   *  from 

(1)  this  becomes— 

4  =  (1  +  0  -  "  x  20,  or  (1  +  »)•  =  6; 
.-.  n  log.  (1  +  t)  =  log.  6, 

Or  log.  (1  +  i)  =  ^-5,  from  which  *  can  be  found 

,  n 

when  n  is  known. — Dionysitjs. 

[26254.]  —  Annuities    (London  University 

Sueations).— 451  produces  a  yearly  interest  of  r  : 
at  is  to  say,  £1  is  the  present  value  of  an  annuity 
for  ever  (or  perpetuity)  or  r.  What,  then,  is  the 
present  value  of  an  annuitv  for  ever  of  P  ?  We 
have  the  following  proportion  : — 

1  :  r  ::  •  :  P,  or  —  =  present  valre  required. 

Again.  £l  is  the  present  value  of  (1  +  i)  due  at  the 
end  of  one  year.   Thus  (1  +  r) :  1  ::  1 :  m,  or  the 
present  value  of  £1  due  one  year  hence  is  (1  +  r)  — 
By  similar  reasoning,  we  may  show  that  the  present 
value  of  £l  due  n  years  henoe  is  (1  +  r)  -  »•  Henoe 

the  present  value  of  the  perpetuity  is  ?  (1  +  r) — > 
and  its  value  n  years  hence  is  -  ;  .•.  present  value 


=  10,000  •{  ♦  +  (»)»  +  (v)3  +  Ac  y. 

If  the  process  be  continued  indefinitely,  we  have  to 
sum  the  series  f  +  (f)8  +  Ac.  to  oo,  and  multiply  by 
10,000.  .-.  amount  borrowed  =>  10,000  x|  =  25,000. 
— DlONTSrOB. 

[26356.]  —  Annuities'  (London  University 
Questions).— Let  the  value  of  an  annuity  of  £1  for 
n  years  be  =  «  at  rate  (B  -  1)  interest.  Then  the 
valne  of  an  annuity  of  £x,  under  similar  conditions, 
will  be  x  x  «,  and  for  £  A  the  value  will  be  A  . 
Also  the  value  of  £l  due  n  years  hence  =  (1  +  r)  — 
where  r  =  interest  on  JJL  :  By  question,  B  -  1  = 

interest  on  4!  100 ;  .•.    .„_  1    =  interest  on  £i. 


(1  +  r)-< 


or  as  (l  +  r)-«:l. 


n  years  hence  as  - 

— Diontsius. 

[26255.]  —  Annuities  (London  University 
Questions). — The  annuity  for  ever  =  25 — that  is, 

X  =  25 ;  .*.  rate  of  interest  is  4  per  cent.  Also 

a-(i  +  t,-,  hero.=.M 


5000  =  a 


2775 ;  .-.  annuity  required  =  o  = 


As  to 


5000 
2776' 

second  part  of  the  question:  The  man  invests 
4110.000  in  land  and  borrows  ,-ths  of  the  amount 
invested  =  10,000  *  i.  This  he  again  invests  and 
borrows  Itbs  of  it  =  10,0(0  x  f  x  ?,  and  soon. 
TLn  total  amount  borrowed 


100 


Substituting  this  value,  we  have  (l  +  B^p) 

present  value  of  £1 .  due  n  years  hence ; 
question,  we  have — 

R  -  1\  — 

100" 
A 

£j  +  B  -  P,  "  a  =  annuity  required, 

— Diontsius. 

[26257.1  —  Animal  and  Vegetable  Food.  — 
Neither  the  Irish  nor  the  Finns  are  vegetarians ; 
what  health,  weight,  and  strength  they  owe  to  the 
nature  of  their  food  are  due  to  a  mixed  diet.  If 
Irishmen  are  superior  to  Scotchmen  and  Englishmen 
in  health,  longevity,  height,  weight,  and  strength 
(they  are  not  so  in  my  experience ;  but  my  experience 
is  small),  it  has  yet  to  be  shown  that  the  strongest 
Irish  get  less  animal  food  than  the  strongest 
English.  The  surface  of  Ireland  is  two-thirds 
pasture  ;  salt  beef,  pork,  bacon,  lard,  butter,  and 
millions  of  eggs  are  ita  chief  productions;  Cork 
victuals  our  navy,  and  Waterford  exports  over 
100,000  casks  of  butter  annually,  and  slaughters  on 
an  average  5,000  swine  a  week.  It  seems  hardly 
likely  that  the  inhabitants  of  such  a  country  are 
vegetarians.  The  quoted  "  reason  "  admits  that 
the  food  of  the  Finns  is  not  wholly  vegetable,  and  I 
am  not  aware  that  any  one  advocates  a  diet  wholly 
animal.  The  whole  24  reasons"  might,  I  think, 
be  profitably  dismissed,  though  in  some  the  fallacies 
are  »o  obvious  that  they  can  hardly  mislead  many. 
— W.  J.  Esndell, 

[26257.]— Animal  and  Vegetable  Food— Vege- 
table food  does  build  up  in  many  instances  strong 
men,  but  in  other  case*  it  utterly  tails— on  the  other 
hand  a  purely  animal  diet  tends  to  weaken  the  body, 
and|ultimately,  if  persisted  in,  would  cause  death  from 
starvation.  A  mixed  diet,  consisting  of  proteido, 
amyloids,  fats,  and  minerals  is  the  best  possible  diet, 
producing  the  strongest  and  most  intellectual  of 
men.  To  subsist  on  a  purely  vegetable  diet  requires 
a  careful  preliminary  training,  and  often,  »ft*>r  all  dne 
care  has  been  observed,  the  results  are  far  from  being 
satisfactory.  I  may  mention  three  cases  with  which 
I  am  personally  acquainted  :  (a)  A  young  man,  now 
in  his  twenty-sixth  year,  who  from  his  birth  until 
the  age  of  twenty  lived  entirely  on  vegetables,  never 
tasting  animal  food;  at  that  age  he  possessed  a 
fairly  built  body,  erring  on  the  losing  rather  than 
on  the  winning  side,  had  suffered  but  little  from 
illness,  and  was  as  well  at  twenty  us  at  any  other 
period  of  his  life.  At  that  age  he  commenced  taking 
a  small  quantity  of  animal  food,  and  he  gradually 
exhibited  more  activity,  not  only  of  mind,  but  of 
body,  and  has  continued  to  increase  with  his 
increased  allowance  of  animal  food,  although  the 
vegetable  food  predominates  with  him  more  than 
the  animal— still  he  seems  more  fitted  for  work  than 
when  subsisting  on  a  purely  vegetable  diet ;  (6),  a 
middle-aged  man,  accustomed  all  his  lifetime  to  a 
fair  animal  diet,  with  a  smaller  percentage  of 
vegetable  food,  always  had  been  a  strong  man  with 
good  intellectual  capacities,  a  brain  capable  of 
developing  difficulties  which  ordinary  men  would 
shrink  from  attempting,  very  temperate  and 
fond  of  exercise,  at  the  age  of  47  commenced  a  vege- 
tarian diet,  gradually  dispensing  with  animal  food, 
and  losing  at  the  same  time  much  of  his  former 
strength  and  powers  of  comprehension.   He  con- 


by 


(i+IToVlr"""<-=A---< 
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ing,  until  an  ordinary  cold  proved  too  much  for  hit 
enfeebled  body;  (c),  a  young  man,  aged  24,  End 
previously  on  a  mixed  diet,  now  dispenses  with  Ik 
animal  portion  and  takes  to  a  pure  vegetable  diet, 
and  after  doing  so  gradually  became  feebler,  and 
leas  capable  of  attending  to  his  work,  but  periiated 
in  continuing  the  vegetable  diet,  until,  in  four  yean, 
he  had  become  very  thin  and  emaciated,  and  m 
hardly  a  ghost  of  his  former  self,  and  after  thefonr 
years  had  gone  by,  and  being  persuaded,  he  retook 
animal  food,  and  since  then  has  recovered  hu 
strength,  and  is  now  a  thoroughly  strong  and 
intellectual  man  :  to  use  hiB  own  words,  '  he  ii 
better  now  than  he  ever  waa."  These  cases,  sod 
my  own  knowledge  of  the  human  body,  resofre 
into  the  following  moral :  —  If  yon  want  to  be 
active,  intelligent,  and  healthy,  have  a  mixed  diet, 
if  you  want  to  be  heavy  and  sleepy,  and  to  resemble 
herbivorous  animals,  by  all  means  have  nothing 
but  a  vegetable  diet ;  if  you  want  your  steam- 
engine  to  work  its  best  you  don't  put  half  coal  tai 
half  earth  into  the  fire-box,  and  if  you  want  row 
own  engine  to  work  well  don't  fill  the  stomach  witt 
a  whole  pile  of  useless  matter,  but  get  to  know  the 
best  fuel  and  use  that,  and  that  alone.— W.  J.  Lis- 
CASTBB. 


.1— Animal  and  Vegetable  Food.- This 
question  has  previously  been  exhaustively  diseoued 
in  other  numbers,  to  which  I  refer  Mr.  Clement*. 
As  far  as  I  am  able  to  judge  by  its  effect  on  myself. 
I  can  say  that  living  wholly  on  vegetable  food 
(excluding,  of  course,  milk,  eggs,  butter,  and  cheese, 
in  which  many  so-called  vegetarians  indulge)  it  it 
least  as  conducive  to  health  as  living  on  a  mixed 
animal  and  vegetable  diet.  A  great  deal,  however, 
must  depend  on  the  idiosyncrasy  of  the  indrridnl, 
as  also  upon  the  nature  of  his  occupation.  Yet 
instance,  a  sedentary  occupation  would  probably 
find  advantage  in  vegetarianism ;  while  an  oeco po- 
tion calling  for  rapid  consumption  and  reproduction 
of  the  animal  tissues  would  doubtless  be  better  met 
by  a  mixed  diet,  as  animal  food  would  present  the 
necessary  elements  in  a  more  assimilable  form.  It 
must  be  borne  in  mind  that  nearly  all  the  animal* 
we  eat  live  either  directly  or  indirectly  on  vege- 
tables ;  and  that  in  eating  their  flesh  we  save  our- 
selves (pur  digestive  organs)  the  labour,  which  would 
otherwise»fall  npon  us,  of  a  primary  digestion  to  get 
rid  of  a  great  deal  that  is  useless  in  the  animal 
economy.  Our  stomachs  are  not  so  capsooni  u 
those  of  the  herbivora,  and  consequently  do  not 
easily  take  such  a  quantity  of  vegetable  matter  it 
would  be  requisite  to  fully  meet  the  waste  inenrred 
during  severe  bodily  exertion.  Still,  as  proved  by 
Liebig,  Gregory,  and  others,  it  is  possible,  by  uiiat 
highly  nitrogenised  vegetables  (such  as  pea*,  beau, 
lentils,  Ac.)  to  overfeed  as  much  on  vegetable  food 
as  on  animal.   The  point  that  will  finally  settle  thu 

Juestion  lies,  I  think,  more  in  the  direction  of  pro- 
notion  than  anything  else ;  for  instance,  can  more 
real  nutriment  be  got  from  a  field,  in  the  ehspeof 
vegetables,  than  in  the  shape  of  sheep  and  oxen ! 
With  reference  to  the  second  portion  of  the  qnerj 
I  must  admit  that  it  seems  in  no  way  to  bear  on 
the  argnmeut.  Are  the  Irish  on  an  average  enpenor 
to  Scotchmen  and  Englishmen  in  the  qualities 
named?  Does  not  Paddy  generally  keep  • 
jintleman  as  pays  the  rint?"  and  if  he  does  who 
eats  him  ?  Are  not  the  Scotch  noted  for  eatier 
oatmeal  ?  The  Italian  peasantry  live  almost  ex- 
clusively on  polenta  (Indian  corn  porridge),  frmU, 
and  salads,  yet  are  they  finer  men  than  their 
English  congeners  ?  I  am  not  aware  that  the 
Finlanders  are  vegetarians ;  I  have  a  strong  notion 
that  fish,  one  of  the  most  nitrogenised  of  animal 
foods,  enters  largely  into  their  hills  of  fare.-* 

BOTTONK. 

[26259.]— Street  Organ.— What  yon  wish  mil 
require  good  tools,  and  a  good  head  to  utilise  them 
in  the  production  of  so  complicated  a  machine. 
Yotr  organ-barrel  must  be  nicely  turned  in  »»U>e> 
the  stickers,  pallets,  and  levers  nicely  adjusted,  the 
making  as  well  as  fixing  the  staples  and  piu,  toe 
pricking  out  of  the  band,  the  wind  passage*  *™ 
channels— your  bellows  arrangements  mint  also  be 


tinned  the  vegetable  diet  much  against  the  advice  of 
bis  friends,  and  at  the  age  of  54,  having  caught  a 
slight  cold,  which  rapidly  developed  into  a  severe 
bronchial  attack,  and  which,  in  hiB  earlier  life,  would 
have  come  as  a  cold  and  have  gone  directly  without 
leaving  a  trace  behind,  proved  too  strong  for  his 
then  condition  of  body,  and  terminated  his  earthly 
career.  This  was  a  case  of  a  well-built  man  living 
ni  on  the  best  of  vegetables,  and  yet  gradually  sink- 


beneath  the"  bottom,  and  those  pipes        jSJl  „f 
side  must  not  be  of  large  dimensions ;  all  r^r^ 
the  lower  6cale  must  be  stopped  ones,  **    .  „/  fa 
upper  scale  (see  Fig.  1  and  Fig.  2). 
upper  pipes  may  be  open  ones.— Joseph  «' 
Fknnell. 
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[88960.]— Watchmaker**  Lamp.— A  bull's-eye, 
such  as  used  in  policemen's  lanterns,  fitted  to  a 
paraffin  lamp,  or  placed  on  a  moveable  stand,  will 
give  an  "Amateur  Watchmaker"  all  the  light  he 
requires — it  should  be  surrounded  by  an  opaque 
shade.-P.  F.  C. 

J?6960.]— Watchmaker**  Lamp.— With  proper 
lustment  a  paraffin  lamp  can  be  made  to  (rive  a 
light  perfectly  well  adapted  to  this  work.  In 
Switzerland  I  have  seen  many  such.  In  the  first 
place,  yon  will  require  a  lamp  which  can  he  sus- 
pended at  least  7ft.  from  the  ground ;  this  should  be 
provided  with  an  inch  wick,  and  have  a  white  por- 
celain conical  shade  over  it  to  throw  the  light 
downwards.  This  will  be  fonnd  quite  sufficient  for 
general  work ;  but  for  fine  close  work  a  similar  but 
smaller  lamp,  the  glass  chimney  of  which  is  covered 
with  a  white  porcelain  jacket,  bavin?  an  opening 
cot  in  one  side  (similar  to  a  microscopist's  lamp), 
will  concentrate  the  light  on  any  small  objects, 
leaving  the  eyes  perfectly  free  from  all  disturbing 
effects  of  the  glare.— Canton  Ticino. 

[26282.1 — Organ  Stops. — In  answer  to  "Mon- 
trose,'' I  hare  never  heard  of  the  organ  stops  be 
names  and  describes,  but  hare  no  doubt  he  means 
the  salcional,  an  open  pipe  of  narrow  measure, 
more  tike  the  dnloiana  in  tone,  but  sharper  and 
more  penetrating :  any  organ-builder  would  have  it. 
I  think  it  best  suited  as  a  solo  stop,  but  not  for  a 
manual ;  when  well  made  the  tone  is  soft  and 
delicate.  "  Montrose "  could  obtain  the  set  to 
tenor  C  voiced  for  JtS  10s.— Much  Whitb. 

[28383.1— Mathematical — Molesworth  (rives  this 
as  centrifugal  formula :— P  (force  lb.)  =  W  (weight 
lb.),  B  (radius  ft.),  N*  (No.  revolution  per  minute). 
The  pointed  weight  would  therefore  become  a  force 
of  734  41b.  with  a  3ft.  diameter  and  speed  of  1,300 
per  minute.— Sromrr  Tkbbutt. 

[26304.1—  Electrical  —  No,  provided  the  two 
"  heads  are  well  Tarnished  also.  Such  a  machine, 
in  favourable  weather,  should  give  a  spark  about 
liin.  to  2in.  long.— OLD  TOTTLXS. 

[J6288.]— Gam  for  Tarn- Winding  Machine.— 
Let  "  Foreman  "  take  the  following  rule :— Given  a 
bobbin ;  the  length  of  its  shank  is  4in.,  the  diameter 
of  its  shank  is  }in.,  and  the  diameter  of  its  ends 
2}in. :  required  to  construct  a  heart  to  lift  the 
bobbin-board  in  such  a  manner  as  that,  when  the 
bobbin  is  filled,  its  diameter  in  the  middle  will  be 
tyuv,  and  the  longitudinal  surface  the  segment  of 
an  inch.  Lei  the  bobbin  to  be  formed  be  repre- 
sented by  Fig.  1.  FiVst  let  ns  observe  the  usual 


f  i  a .  t 


Btthod  of  setting  out  hearts  for  mechanical  pur- 
P°>e»,  where  uniformity  of  the  lift  alone  is  required. 
Tou  do  as  follows :— With  any  radius  describe 
cycle,  a  b  c  d ,  of  Fig.  2,  and  divide  with  any  number 
°*e?oal  parts — say,  24— from  which  draw  lines  to 
«e  centre.   Then,  fixing  upon  the  size  of  the  eye  or 
F,  and  the  greatest  amount  of  eccentricity. 
*  E,  divide  F  E  into  the  same  nnmper  of  equal 
ft™  *■  the  semicircle,  B  D,  is  divided  into— vis., 
la.  Then,  with  the  compass  in  the  centre,  set  off 
J*™  Part  from  F  E,  and  intersect  the  radii, 
inrongh  these  intersections  the  carved  line,  X  X, 
***  be  drawn  easily,  which  will  form  a  heart  whose 
l°}  *»U  be  uniform,  and  the  bobbin,  when  full,  will 
»  Parallel.  But  to  make  the  bobbin  of  the  form 
nqund  it  is  necessary  to  know  whether  the  heart 
winding  or  spinning  machine.   In  winding 
{**•  bobbin's  diameter  increases  equally  in  equal 
"net,  the  times  being  measured  by  the  difference  of 


the  diameters  of  the  empty  and  full  bobbin  ;  but  in 
a  spinning  machine  the  delivering  quantity  is  uni- 
form, and  the  respective  times  of  forming  the 
different  diameters  must  bo  measured  by  the  differ- 
ence of  the  squares  of  the  empty  and  full  bobbin. 
Consequently,  for  a  winding  machine,  the  respective 
times  occupied  by  the  lifter  will  be  denoted  by  the 
semi-differences  or  ordinates,  1, 2,  3,  4.  5.  6,  of  Fig. 
1 ;  and  as  the  times  of  equal  parts  of  the  lift  are 
measured  by  the  angular  distances,  1,  2,  3,  4,  5,  6, 
Fig.  2,  it  follows  that  Buch  angular  distances  or 
parts  of  circumference  must  be  equal  to  theso 
ordinates.  But  for  a  spinning  machiuo  bobbin  the 
angles  must  be  measured  by  the  difference  of  the 
squares  of  the  empty  and  full  bobbins,  or  the  cir- 
cumference may  be  divided  equally,  provided  the 
parts  set  off  on  F  E  are  inversely  proportioned  to 
the  difference  of  the  diameters  of  the  empty  and 
full  bobbins,  or  as  the  difference  of  their  squares, 
according  as  the  heart  is  required  for  spinning  or 
winding.  For  a  winding  machine  heart  the  be»t 
method  for  practical  application  will  be  to  setoff 
equal  parts  on  F  E,  and  describe  the  circle,  A  B  C  D, 
with  shch  mdius  that  the  quadrant,  B  C.  or  one- 
fourth  the  circumference,  can  be  exactly  measured 
by  the  ordinates  from  1  to  0.  This  can  be  done  by 
a  few  trials ;  and  if  the  heart  is  for  a  spinning 
machine,  instead  of  the  ordinates,  the  difference  of 
the  squares  of  tlie  respective  diameters  of  the  full 
and  empty  bobbin  must  be  taken  as  before  stated. 
The  heart,  when  thus  constructed,  and  working 
against  a  small  pin  or  centre,  will  answer  the  pur- 
pose sought ;  but,  if  required  to  work  against  the 
cirenmfereni  of  a  bowl,  the  form  of  the  heart  must 
be  modified  conformably  to  the  bowl's  diameter,  as 
represented  by  the  lesser  heart,  Y  Y,  which  is  of 
such  sixe  and  form  as  to  allow  the  centre  of  the 
bowl,  E,  to  describe  the  dotted  line,  X  X.— Capt.  C. 

[28288.]— Paste  for  Labelling  Tinware— Take 
of  best  red  sealing  wax  toz.,  spirits  of  wine  2 
drachms,  and  from  5  to  10  drops  of  muriate  of 
tin  *,  let  it  stand  for  30  hours  and  stir  with  a  glass 
rod  before  using.  This  answers  for  making  nearly 
everything  adhere  to  tin  articles. — W.  A.  Fbnton. 

[26288.]— Paste  for  Labelling  Tinware.— You 
must  use  something  containing  an  acid  which  will 
attack  the  metal  slightly.  I  often  have  to  stick 
leather  to  polished  zinc.  For  this  purpose  I  find 
nothing  better  than  glue,  made  in  the  ordinary 
manner,  but  rather  thin,  to  which  is  added  its  own 
bulk  of  Beaufoy's  acetic  acid.  This  sticks  famously. 
— Cbacknbl. 

[28270.]  —  Valve  Setting.  —  Since  there  is  a 
difference  of  pressure  in  the  boiler  and  in  the 
cylinder  of  some  301b.,  there  obviously  is  a  great 
waste,  as  the  expansion  of  the  steam  i a  greatly  lost. 
I  presume  the  difference  of  pressure  is  caused  by 
the  throttle  valve,  and  that  the  engine  is  too  largo 
for  its  work.  The  cut-off  is  very  bad  ;  I  should 
imagine  it  was  at  about  : th  the  stroke.  If  there 
are  (wo  valves,  set  the  expansion  one  to  cut  off  n 
good  deal  earlier.  The  best  way,  however,  is  to 
nave  the  governors  working  on  to  an  expansion  link, 
which  insures  the  greatest  economy  with  the 
ordinary  fiat  valves.  The  vacuum  is  very  good,  but 
would  probably  be  a  pound  or  so  less  with  a  pressure 
of  601b.  As  far  as  I  can  tell  the  shaking  of  the 
beam  is  the  result  of  imperfect  construction.  Is 
the  feed  water  heated  by  the  waste  heat  of  the 
boiler?— Sidney  Tkbbutt. 

[28271.]— Insulating  Coil.-The  insulation  wiU 
be  more  likely  to  be  good  if  they  overlap.  If  the 
edges  are  only  placed  against  one  another  the  wire 
may  sink  into  the  coil  below. — Nesciens. 

[28272.]— Extinction  of  Life.— According  to  the 
latest  knowledge  on  the  subject,  it  appears  it  is  per- 
fectly pussiblo  to  do  so.  by  the  application  of  certain 
chemicals,  which  produce  distinct  colouration  on 
the  skin,  dependent  on  the  presence  or  absence  of 
life.— A  Reader  of  Medical  Journals. 

[26272.J— Extinction  of  Life.— Yes,  on  decom- 
position commencing.— H.  K.  R. 

[28272.]— Extinction  of  Life  — The  injection  of 
strong  ammonia  under  the  skin  is  the  best  way  of 
proving  the  above,  as  if  life  exists  there  is  no 
change,  but  if  the  subject  bo  dead  a  purple  or  blue- 
coloured  patch  is  the  result.— W.  A.  Fenton. 

[26274.]— Lathes  and  Induction  Coils.— I  have 
often  wound  coils  in  the  lathe,  but  don't  recommend 
it,  although  it  is  very  fast,  and  can  be  done  very 
nicely  if  you  have  a  small  leading  screw  and  carrier 
to  guide  the  wire  on  to  the  coil,  but  it  is  rather 
dangerous  for  breaking,  and  I  nearly  always  do 
this  in  a  hand  frame,  as  described  by  me  on  No.  673 
of  the  present  Vol.  However,  the  trade  don't 
always  nse  that  care  in  winding  wire  that  ought  to 
be  used,  as  I  have  unwound  two  coils  to-day  and 
the  outer  layer  of  each  was  done  vory  neatly  ;  but 
after  that  was  off  they  had  been  wound  without  any 
regard  to  symmetry  whatever— Telkobaph  Line- 
man. 

[28275.]  _ —  Pianoforte  Improvement.  —  Use 
stouter  wire  for  your  hitch  pins,  driving  them  in 
aslant  and  a  little  lower  down,  providing  there  is 
nothing  giving  way  :  also  drive  them  in  with  a  good 
hold.— Joseph  William  Fennell. 

[28276.1— Stereotyping. —  When  at  casting  1 
begin  with  nu  old  mould  to  see  if  all  the  conditions 
are  proper,  and  how  the  metal  is  goiitg  to  work. 
When  I  see  rot  I  reduce  the  heat  of  tke  metal  ami 
pour  slow  with  a  thin  stream,  and  have  never,  during 
fifteen  years,  had  unmanageable  metal.    I  always 


take  care  that  the  casting  box  is  hot  enongh  and  the 
mould  dry  enough,  so  that  the  face  will  come  up 
sharp.  Have  found  new  metal  require  more  heat 
than  old.  The  test  of  heat  is  a  straw  colour  on  a 
piece  of  thin  white  (dry)  paper,  folded  like  a  pipe- 
light,  deliberately  put  into  the  metal,  but  imme- 
diately withdrawn.— James  Nicol. 

[26277.]— Bugle  Sounds— Let  "  Tuba  "  procure 
from  one  of  the  military  booksellers  a  copy  of  the 
"Regulation  Bugle  Calls"  published  by  authority. 
— H.  K.  R. 

[26278.]— Acetic  Acid  in  Wine.—"  W.  H.  B." 
can  easily  estimate  the  quantity  of  acetic  acid  in  tho 
following  manner :— He  must  moko  a  solution  of 
ammonia  with  distilled  water.  The  ordinary  sol. 
ammon.  fortiss  diluted  with  distilled  water  until  of 
the  specific  gravity  ;  0096  at  005  Fahr.  is  the  correct 
strength  required.  (See  reply  to  query  26121,  by  S. 
Bottone,  for  tho  method  of  obtaining  the  specific 
gravity  of  tho  ammoniacal  fluid ;  but  unless 
"  W.  H.  B."  haB  a  "  chemical  balance,"  he  should 
get  the  public  analyst,  or  some  competent  person  to 
prepare  it  for  him  )  He  must  also  procure  an  alkali- 
meter,  which  has  been  graduated  downwards  to  the 
bulk  of  1,000  grains  in  100  equal  divisions.  Then 
in  a  separate  vessel  he  must  measure  1.000  grains  of 
the  wine  to  be  tested,  and  having  also  filled  his 
alkalimeter  to  0,  with  tho  prepared  ammonia 
liquor,  he  must  drop  a  few  drops  at  a  time  into  the 
wine  until  the  acid  is  neutralised.  The  progress  of 
neutralisation  is  tested  after  each  addition  with 
slips  of  reddened  litmus  paper,  which  must  be 
allowed  to  become  blue  l>efore  ceasing  to  add  the 
ammonia.  Every  division  of  the  alkalimeter  indi- 
cates '01  per  cent,  of  acetic  acid  in  tho  wine. — Ixon. 

[26278.]— Acetio  Acid  in  Wine.— All  volatile 
acid  in  wine  is  usually  estimated  as  acetic  acid,  and 
can  only  be  determined  as  follows  :— Place  20  c.c.  of 
tho  sample  in  a  boaker,  dilute  with  100  c.c.  of  distilled 
water  to  reduce  the  colour,  and  add  a  few  drops  of 
alcoholic  tincture  of  logwood,  which  must  be  freshly 
prepared.  Add  to  this  mixture  from  a  burette  a 
decinormal  solution  of  caustic  soda  till  the  lemon- 
yellow  colour  changes  to  brown  pink  and  then 
crimson.  The  brown  colour  indicates  the  point  of 
neutrality,  and  at  that  stage  the  number  of  divisions 
consumed  should  bo  read  off.  By  multiplying  tho 
number  of  c.c.  of  decinormal  soda  required  to 
neutralise  tho  acid  in  20  c.c.  of  tho  wine,  the  per- 
centage of  free  acid  calculated  to  hydric  acetate 
will  bo  obtained.  But,  as  this  is  equal  to  acetic, 
tartaric,  and  malic  acids  combined,  it  is  necessary, 
in  order  to  determine  the  acetic  acid  alone,  to 
evaporate  20  c.c.  of  tho  wino  in  a  porcelain  basin 
ovor  n  water  bath,  and  heat  for  half  an  hour  after 
evaporation  has  apparently  ceased.  The  residue, 
usually  a  thick  viscid  fluid,  is  re-dissolved  in  water, 
and  the  amount  of  free  acid  remaining  estimated  as 
before  described.  Making  tho  same  calculation, 
and  subtracting  tho  result  from  thnt  previously 
obtained,  the  answer  is  the  percentage  of  volatile  or 
free  acetic  acid  in  the  wino  operated  upon.  This 
method  gives  much  better  results  than  merely  dis- 
tilling the  wine  and  estimating  the  acid  in  the  dis- 
tillate, as  it  is  next  to  impossible  to  drive  over  all 
the  volatile  acid,  oven  by  repeatedly  adding  water 
and  distilling  to  dryness.  In  good  wines  the  total 
amount  of  free  acid  ranges  from  03  per  cent,  to 
07  per  cent.,  of  which  not  more  than  about  0'15  per 
cent,  should  bo  due  to  acetic— Mac  Dandabts. 

[26280.]  —  Colonial  Securities,  Ac  —  Ab  the 
English  Mechanic  is  abo  a  social  paper,  we  may 
regard  a  question  as  to  securities,  not  from  a 
financial  point  of  view,  but  as  a  precaution  to  those 
who  consider  themselves  very  cautious  indeed.  In 
the  past  and  present  history  of  securities  it  has 
been  found  that  promises  arc  made  to  be  broken, 
and  even  the  Three  per  Cents,  are  quoted  lower  than 
common  sense  says  they  should.  Why  ?  There  are 
several  answers ;  but  the  fact  is.  the  security  is  not 
secure— because  it  fluctuates.  If  our  own  Govern- 
ment bonds  are  so,  we  can  easily  conclude  as  to  all 
others.  What  remedy  has  the  individual  investor 
against  a  defaulting  Government,  when  an  act  of 
a  Minister,  or  a  decree,  Ac.,  is  put  forth  as  setting 
the  matter  entirely  at  rest,  and  a  new  regime 
specifies  that  what  was  once  is  no  more  obligatory 
or  oven  necessary  ?  Grin  and  bear  it.  No,  no,  if 
you  want  to  invest  your  money,  manage  a  small 
affair  of  your  own,  never  a  big  one,  and  don't  bo 
greedy.  Do  you  live  in  your  own  freehold  house  ? 
If  not,  see  to  this  first.  It  is  without  doubt  the  best 
investment  any  man  can  make— there  is  no  better  in 
this  world  both  as  regards  the  present  and  the 
future  welfare  of  one's  family.  I  know  that  mar  y 
of  our  readers  would  like  to  be  put  in  tho  way  ot' 
doing  this.  Will  some  one  name  a  starting  point 
from  which  one  may  proceed,  and  arrive  at  a  good 
conclusion  as  to  the  best  way  of  buying  a  house  to 
live  in  rent  free  ?  Bnilding  societies  are  common 
enough,  but  I  believe  the  speculative  members  have 
the  best  of  it,  and  not  those  who  really  intend  to 
build  and  occupy  a  house.  The  idea  is  to  live  in  a 
new  house  (which  house  already  built  is  the  security 
for  tho  money  advanced),  and  to  pay  an  increased 
rent  for  many  years  till  the  principal  and  interest  is 
paid.  Well,  I  object  to  paying  so  much  interest, 
because  it  is  a  great  burden,  and  perhaps  I  shall 
have  to  borrow  money  to  meet  this  extra,  and  have 
to  pay  interest  on  tho  interest,  or  pay  double.  Now, 
suppose  I  live  in  a  £'30  house — that  is,  I  rent  it— 
and  instead  of  paying  money  into  a  society,  I  let 
two  rooms  and  use  of  kitchen  at  eight  shillings  a 
week  to  a  suitable  person,  that's  4220  per  annum.  1 
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save  this  money,  and  in  14  yean  I  have  .£280  in 
hand,  reckoning-  the  yearly  interest  to  be  sufficient 
to  balance  expenses,  which  should  not  be  much  as  I 
do  the  repairs  myself.  To  produce  the  same  result, 
or  profit,  through  the  medium  of  a  building  society, 
I  find  I  should  hare  to  pay  .£382  8s.,  and  a  ground 
rent  to  be  continued.  Now  can  I  buy  a  freehold  for 
£280  ?  That  depends  on  whereabouts  and  what 
kind  of  house  I  want ;  if  I  can't,  then  I  must  wait 
a  little  longer.  After  the  first  hundred  pounds  is 
saved  it  is  only  a  question  of  time — the  money  will 
grow,  and  I  am  my  own  building  society.  I  shall  be 
glad  to  have  this  subject  well  ventilated  in  "  ours." 
-Fiddlkr. 


3.]— W arte  on  the  Hands.— I  have  known 
them  cured  by  eating  Scotch  soda  scones  for  a  few 
weeks  regularly  at  breakfast.  This  removed  the 
warts  after  many  outward  applications  had  been 
tried  in  vain. — S.  M.  W. 

B.]— Warts.— If  "Anxious"  will  follow  the 


match  or  taper  and  apply  the  flame  for  a  second,  till 
he  feels  a  sting,  to  the  top  of  each  wart,  for  three 
days  in  succession,  when  a  watery  blister  will  form 
round  each  wart,  which  he  must  burst,  and  throw 
all  the  warts  away,  which  will  be  found  to  be  quite 
loose,  causing  no  pain ;  they  will  never  return 
again,  and  no  trace  of  them  will  be  left  after  a  short 
time.— A.  P.  Nuthall. 

[28293.]— Celluloid.— By  applying  at  any  of  the 
dental  depots  "  Beta  "  can  purchase  a  plate  of  cellu- 
loid for  examination  or  otherwise.  It  is  made  by 
treating  any  vegetable  fibre  (especially  hemp)  the 
same  as  in  making  gunootton,  and  mixing  with  col- 
lodion and  camphor,  but  the  manufacture  is  a  secret 
of  the  company  in  America  who  supply  it.  In  fact, 
there  are  two  companies,  the  one  professing  to 
supply  a  much  superior  article,  but  as  they  had  their 
premises  blown  up  some  time  ago  their  supply  has 
stopped.  Its  use  for  dental  purposes  has  as  yet  been 
a  failure,  but  it  could  be  used  for  many  other  par- 
poses,  both  useful  and  ornamental.  It  is  supplied  in 
three  shades— viz.,  light  and  dark  brown  and  pink. 
— Dins. 

[20203.]— Celluloid.— It  is  extraordinary  to  note 
what  a  quantity  of  old  notions  are  "  invented  "  in 
America.  Under  the  name  "  celluloid "  the  body 
mentioned  to  me  is  a  novelty,  but  I  have  been 
acquainted  with  a  substance  made  from  gunootton 
(or  similar  nitro-cellulose)  in  admixture  with  castor 
oil,  and  other  bodies,  under  the  names  of  Parkesine, 
Toorite,  Ac.,  for  the  last  six  or  seven  rears.  A  com- 
pany is  turning  out  a  quantity  of  this  material  not 
a  hundred  miles  from  Bow  Bells.  A  description  of 
Parkesine  was  given  in  "  ours  "  a  few  volumes  back. 
I  am  not  aware,  however,  that  it  is  peculiarly  in- 
flammable. I  have  seen  capital  knife  handles  made 
with  it,  and  also,  strange  to  say,  imitation  morocco 
leather.— A.  F.  J. 

[28296.1— Violin  Matters.— 1.  "  Poor  Beginner  " 
will  not  find  his  harmonium  playing  any  use  to  him 
in  learning  the  violin  except  the  theoretical  part, 
which  is  required  by  the  learnet  on  every  instrument. 
The  violin  is  never  learnt  with  satisfaction  without 
a  master.  The  faults  which  the  beginner  acquires, 
without  constant  correction  on  an  instrument  of 
such  difficulty,  wonld  preclude  any  advancement 
the  learner's  talent  might  make  had  he  proper 
tuition  at  first.  2.  All  violins  ought  to  be  tuned  to 
concert  pitch,  and  kept  so,  in  order  thatithe  player's 
ear  may  not  be  spoilt  by  constant  ohange  of  pitch. 
It  is  a  common  fault  with  beginners  to  tune  their 
violins  too  flat,  and  the  proper  sound  can  never  be 
brought  out  unless  it  is  tuned  to  proper  pitch.  3.  The 
first  position  of  the  hand  is  the  most  important,  and 
beginners  should  never  quit  it  until  all  the  keys 
have  been  thoroughly  mastered.  Then  the  second 
position  is  practised  in  the  same  way  across  the 
four  strings  without  moving  the  hand,  and  so  on 
through  the  seven  positions,  not  quitting  one  until 
the  lower  one  has  been  learnt.  After  all  the 
positions  have  been  mastered  then  playing  on  the 
separate  strings  is  commenced.  4.  High  notes  are 
generally  ivd  up  to  by  previous  notes  and  fingered 
according  to  the  shift  the  notes  fall  in.  The  same 
notes  could  be  fingered  in  various  ways,  but  always 
with  reference  to  previous  or  succeeding  notes.  6. 
The  rosin  must  be  applied  to  the  bow  by  rubbing 
the  bow  up  and  down  a  lump  of  rosin ;  some  violins 
require  more  rosin  than  others  but  too  much  is  bad. 
6.  The  violin  ought  always  to  be  kept,  when  out  of 
use,  in  a  case  lined  with  baize,  so  as  to  keep  it  from 
extremes  of  heat  and  cold,  which  are  detrimental 
to  the  tone.  The  bow  should  be  unscrewed  a  little 
after  use  and  put  in  the  case  to  keep  it  straight.— 
Viola. 

[28295.1— Violin  Matters.— 1.  Yes;  although  I 
should  advise  "  Poor  Beginner  "  to  have  a  tutor.  2. 
Yes.  You  need  not  keep  the  violin  up  to  concert 
pitch  when  you  are  at  practice.  3.  Yes.  4.  Use 
the  fourth  finger.  6.  To  the  box.  8.  By  all  means 
have  a  case.  I  should  advise  you  to  buy  one  ready 
made.— Son  of  a  Violinist. 


5-]— Violin  Matters. — If  you  are  over,  sa? » 
14  years  of  age,  you  will  never  be  anything  more 
than  a  '*  jig  sawing  fiddler,"  as  you  will  not  be  able 
to  get  that  instinctive  power  of  stopping  each  note 
and  half-note  correctly  in  tone,  nor  that  flexibility 
ef  fingers  as  well  as  wrist  action  in  bowing  so 
essential  with  this  instrument.     You  will  find 


Spohr's  Abridged  Violin  Instructor  "  an  invaluable 
assistant.  You  would  learn  more  from  a  master  in 
one  lesson  than  you  could  pick  up  in  twelve  months. 
Of  course  the  method  of  fingering  the  shifts  is 
important,  but  you  will  find  all  that  in  Spohr.  Keep 
the  instrument  up  to  concert  pitch.  Try  shifting 
the  soundpost  nearer  to  fourth  string  and  crush 
some  resin  in  a  piece  of  brown  paper  (fine)  and 
draw  the  bow  several  times  backwards  and  forwards 
in  it,  but  don't  rub  any  on  the  strings,  and  hantr 
both  instrument  and  bow  against  a  dry  wall.  If 
any  part  of  the  belly  or  back  be  loose  it  will  cause 
"  tubbiness  "  in  the  adjacent  string,  which  you  can 
easily  ascertain  by  gently  tapping  both  all  round.— 
A.,  Liverpool. 

[28298.] — Ooil. — I  mentioned  some  two  years  ago, 
in  reply  to  a  query  by  the  late  respected  Mr.  Tonkes, 
that  I  had  constructed  a  coil,  on  a  model  furnished 
by  Fries  and  Bianco,  of  Turin,  which  was  really  a 
gem  for  minuteness.  I  will  endeavour  to  describe, 
as  nearly  as  I  can  remember,  the  size  and  general 
arrangement  of  the  parts.  The  core  was  formed  of 
brown  paper,  rolled  into  a  tube  2Jin.  long,  by  lin. 
internal  diameter.  The  convolutions  of  brown 
paper  were  fastened  together  by  means  of  a  solution 
of  shellac  in  alcohol.  Two  circular  heads  were  then 
fastened  on  the  two  extremities,  each  being  fin.  in 
diameter,  Jin.  thick,  made  of  ebonite.  1  he  entire 
bobbin  was  then  plunged  in  hot  paraffin,  drawn  out, 
allowed  to  drip,  and  then  cool.  The  primary  con- 
sisted of  two  turns  (one  up  and  one  down  the 
cylinder)  of  silk-covered  copper  wire,  }  a  millimetre 
in  diameter  (l-60th  of  an  inch),  separated  by  means 
of  a  single  layer  of  tisane-paper,  previously  soaked 
in  melted  paraffin.  Two  layers  of  tissue-paper  (pre- 
pared as  above)  were  now  rolled  round  the  primary, 
and  over  this  about  eight  convolutions  of  silk- 
covered  copper  wire,  l-10th  of  a  millimetre  in 
diameter  (1.250th  of  an  inch),  were  coiled,  each 
layer  being  carefully  separated  from  its  neighbour 
by  prepared  paper.  This  filled  the  bobbin  nearly  as 
high  as  the  cheeks  extended.  The  two  secondary 
ends  were  brought  out  of  the  bobbin  at  the  opposite 
end  to  that  at  which  the  two  primaries  were  in- 
serted, and  were  soldered  to  two  8 mall  binding- 
screws,  fastened  to  the  same  end  of  the  ebonite.  To 
the  primaries  were  attached,  on  the  one  hand,  a 
binding-screw,  and  on  the  other  a  clapper,  which 
was  held  by  a  coiled  spring,  the  same  circumference 
as  the  cheek  of  the  bobbin.  This  form  was  adopted 
to  enable  me  to  get  sufficient  length  of  spring  to 
insure  free  vibration.  The  battery  consisted  of  a 
small  ebonite  box,  turned  in  the  shape  of  a  cylinder, 
with  screw  lid.  The  internal  diameter  was  jin.,  the 
height,  inclusive  of  lid,  3ia.  The  interior  ef  the  box 
was  lined  with  a  graphite  tube  gin.  thick,  fitting 
tightly  into  the  box,  and  connected  at  the  bottom 
with  a  strip  of  platinum  foil,  which  was  soldered  to 
a  binding-screw  fitted  into  a  hole  in  the  bottom  of 
the  box.'  A  zinc  rod,  about  l-8th  of  an  inch  in 
diameter,  and  which  reached  nearly  to  the  bottom 
of  the  box,  was  fastened  to  the  lid  by  a  similar 
bindinff-screw.  The  battery  was  worked  by  chro- 
mate  of  potash  and  sulphuric  acid.— S.  Bottonk. 

[28297 J— Microscope.— Three  methods  are  open 
to  you  by  which  you  may  increase  the  power  of 
your  microscope,  (o)  By  lengthening  the  tube 
carrying  the  eyepiece,  so  as  to  be  able  to  increase 
the  distance  between  the  objective  and  the  eyepiece. 
(6) i  By  removing  the  present  objective,  and  replacing 
it  by  one  of  greater  power  (i.e.,  lesser  focal  length!) 
(c)  By  substituting  an  eyepiece  consisting  of  lenses 
having  a  shorter  combined  focus  than  the  one 
actually  present.  By  your  description,  I  should 
think  your  instrument  is  a  cheap  non-achromatic 
without  rack  and  pinion  or  fine  adjustment— in 
which  case  you  would  find  it  very  difficult  to  work 
with  a  much  greater  power  than  at  present  given. 
I  should  strongly  advise,  if  required  for  real  work, 
the  purchase  of  an  achromatic  "Student's  micro- 
scope." which  can  be  got  from  almost  any  optician 
for  .£3  3s.,  and  which  gives  a  power  of  about  260 
diameters.  Although  a  miserable  makeshift  for  a 
telescope  can  be  made  by  using  the  eye-long  of  a 
microscope  for  the  object-glass  of  a  telescope,  and 
the  objective  of  the  former  for  the  eyepiece  of  the 
latter,  yet  the  result  is  not  worth  the  labour  ex- 
pended upon  it,  as  it  gives  a  distorted  colour-fringed 
image.— M.  Q.  C. 

[28298.]-Bolvent  for  Picrotoxlne  — Try  ben- 
zi  ne. — Charles  To  dob. 

[28298.]— Solution  for Picro toxin.— "H.  B.  F  " 
in  his  query,  states  that  the  bitter  principle  of 
coculus-indicus,  liquorice,  vitriol,  or  copperas,  grains 
of  paradise,  Guinea  pepper,  opium,  or  even  common 
salt,  are  considered  in  a  legal  point  of  view  as 
adulterants  of  beer ;  and  the  addition  of  any  of 
these  articles  to  beer  for  sale  will  make  the  offenders 
liable  to  a  penalty  of  .£200,  and  forfeiture  of  the 
beer.  See  68  Geo.  III.,  c.  68,  s.  2,  1  Win.  IV.,  o.  61, 
s.  3.  10  Vict.  c.  6,  s.  3,  and  25  Vict.  c.  22,  s.  20. 
58  Geo.  III.,  c.  68,  s.  8,  and  7  &  8 Geo.  IV.,  c.  62,  s.  66, 
impose  a  penalty  of  .£500  upon  chemists  who  supply 
these  articles  for  the  purpose  of  bsjng  mixed  with 
beer.  It  is  only  since  the  sugar  duties  were 
repealed  that  molasses,  honey,  syrup,  or  extracts  of 
saccharine  matter  in  lieu  of  malt  or  sugar  have 
been  allowed.  The  above  penalties  are  excise  penal- 
tips,  and  independent  of  those  imposed  by  the 
General  Adulteration  Act.— Ixon. 

[28299.1-Novel  Harmonium.— If  "  S.  O."  can 
see  Vol.  V.  of  the  English  Mechanic,  on  p.  381 
he  will  find  a  modification  of  Dawes's  melody 


attachment.  Mr.  Dawes,  on  p.  423,  pointed  oat 
that  the  "modification*  was  only  a  •'colourable 
imitation."  If  he  could  see  the  specification  of  the 
patent,  he  would  better  understand  the  arrange- 
ment. I  believe  the  patent  is  still  in  force.  It  u  a 
very  ingenious  arrangement,  but— well,  nevermind- 
You  pays  your  money,  and  you  takes  your  choice  '- 
Saul  Rtmea. 

[26300.]  —  Electrotype.  —  I  am  almost  certain 
that  the  cause  of  your  failure  is  too  great  strength 
in  your  solution ;  you  can  weaken  your  solution,  or 
you  might  insert  4ft.  or  6ft.  of  No.  58  wire  in  yew 
circuit,  thus  increasing  the  resistance— try  this  hat 
If  the  same  occurs  after  add  more  wire,  and  you  will 
succeed.— Tklxqhaph  Linzkan. 

[26301.]— Colliery  Manager's  Certifloate.-I 
think  a  few  moments'  consideration  on  the  part  of 
"  W.  S."  will  convince  him  that,  the  mere  holding  of 
a  certificate  is  not  a  sufficient  guarantee  that  » 
person  is  competent  to  manage  a  colliery.  A  person 
may,  by  the  aid  of  books,  get  a  good  theoretical 
knowledge — he  may  be  a  good  surveyor,  a  clem 
draughtsman,  but,  if  like  "  W.  S.."  he  has  had  to 
colliery  experience,  he  will  find  them  poor  faeten 
to  essentials  for  a  colliery  manager.  If  "  W.  8." 
were  manager  in  the  district  where  I  work  (North 
Stafford)  he  would  find  something  which  he  nevrr 
read  about,  and  which  would  sorely  puzzle  a  non- 
practical  man.  He  would  find  steep  measures,  flat 
measures,  bad  roof,  bad  floor,  soft  coal,  hard  coal, 
and  a  host  of  other  things,  respecting  which  boob 

S"  ve  us  no  rules.  And  to  be  able  to  cope  with  the 
fficulties  the  above  circumstances  wonld  entail.  a 
man  must  be  thoroughly  practical.  I  do  not  say  all 
this  to  discourage  "  W.  S.,"  but  rather  to  Incite 
him  to  gain  as  much  practical  information  as  he  pos- 
sibly can  before  he  presents  himself  for  examina- 
tion.—Ignorancx. 


.]— Vitriol  Chambers.— It  is  not  generally 
considered  profitable  to  utilise  the  nitrous  acid  n» 
which  comes  off  in  the  first  processes,  it  only  being 
done,  in  my  neighbourhood  at  least,  in  the  last  pro- 
cess. When  the  fumes  are  collected  from  the 
retorts,  pass  through  leaden  towers  filled  with 
pumice-stone,  which  arrests  all  the  particles  of 
solid  matter,  and  allows  the  gas  to  pass  throngi 
into  the  chambers  again.  This  gas  is  not  exactly 
nitrous  acid  gas,  as  there  is  a  large  amount  of 
sulphurous  acid  gas  in  combination  with  it.  If 
nitrous  acid  gas  alone  were  let  into  the  chamber  I 
should  think  it  wonld  cause  some  mistakes  with 
regard  to  the  amount  of  nitrate  of  soda  (or  whsUrer 
nitrate  is  used),  which  should  be  placed  in  the 
burner,  as  the  quantity  of  gas  let  in  would  be  very 
variable,  and  might,  therefore,  cause  more  lots  is 
nitre  than  would  be  saved  by  letting  the  nitrou 
acid  gas  in.  But  I  do  not  myself  see,  if  the  sulphur 
and  nitre  are  properly  proportioned,  how  then 
would  be  any  nitrous  acid  gas  free.— L'Eclair. 

[28303.]  —Evaporating  Pans.— They  are  generally 
placed  in  rows,  with  one  flue  passing  from  one  end 
to  the  other  of  the  row.  This  long  floe  is  inter- 
sected by  as  many  shorter  ones  as  there  are  pan*. 
The  fronts  of  the  short  flues  open  out  into  s  fire- 
grate. These  flues  are  open  to  the  top  of  the  brick- 
work, and  are  covered  with  oast-iron  plates  about 
lin.  thick.  On  these  plates  the  pans  are  placed, 
and  surrounded  by  a  framing  of  cast-iron  plates  to 
keep  them  in  their  proper  shapes.   The  lead  used  is 

Knerally  about  fin.  or  tin.  thick.  The  pans  that  I 
ve  seen  to  work  best  were  about  1ft.  deep,  4ft- 
wide,  and  10ft.  long.  The  bottom  and  sides  are  rot 
from  the  same  sheet,  and  bent  to  their  proper  posi- 
tions ;  the  ends  are  then  soldered on.'pure  lead  being 
used  as  a  solder,  which  is  melted  by  an  oxy-bydrofn 
blowpipe.  The  joint  so  formed  lasts  as  long  ai  the 
rest  of  the  pan. — L'Eclair. 

[28304.]—  Eleotre- Magnet.  —  In  order  that  I 
should  be  able  to  answer  yon  satisfactorily  as  to  the 
quantity  and  size  of  wire  required,  you  must  gin 
me  the  following  data: — Is  the  magnet  to  be 
worked  close  to  or  far  from  the  battery  ?  What 
number  of  cells  are  you  going  to  use  ?  and  to  what 
purpose  do  you  intend  to  apply  the  electro-magnet  [ 
The  mode  of  coiling  from  one  leg  to  the  other  must 
be  such  that,  after  having  wound  one-half  of  the 
wire  on  one  leg,  you  must  pass  on  to  the  other  ts 
the  opposite  direction,  like  the  letter  os.— Peck- 
sniff. 

[28305.]— Old  Violins.— The  tickets  in  violins 
are  of  no  value  as  regards  the  age  and  quality  oi 
the  instrument.  A  genuine  Cremona  violin  doe*  not 
require  a  ticket  to  distinguish  it.— A.  G.  W. 

[26305.1-Old  Violina.-The  date  1793  ii  noj ioU 
enough  for  the  maker  you  mention;  he  is  said  » 
have  flourished  about  1680.  See  "  History  of  the 
Violin,"  in  the  Literary  Qcuette,  1818. -Mom 
Light. 

[28308.]— Heat  Spots  on  the  Bun.-I  ""J 
that  I  cannot  give  "  Saul  By  men  "  any  answer  on 
this  subject  dating  from  Africa,  as  he  desires-  It 
however,  be  of  interest  to  him  to  learn  that, 
ing  to  letters  from  my  father,  resident  in  W 
dated  May  10th,  the  weather  there  was, 
tively  speaking,  cold.   The  portion  of  the  M"* 
bearing  on  the  subject  says :— "  Fine,  cold,  WJr! 
ture  in  the  sun  60s  Fahr.,  wind  E,  strong.  * 
should  be  very  pleased  to  hear  of  other  thermomew* 
readings  on  or  or  near  the  equator,  so  ai  w* »■ 
whether  the  average  sun  beat  was  less  than  »*»**• 
Silmco  Bottoms. 
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J8S11.1  —  Iro  n  8hipa.  —  I  should  recommend 
.8.8.  twget  Lloyd's  rule*,  from  White  Lion- 
nt,  CoruhiU.  V..<  \  He  will  there  find  the  thick- 
■  of  the  plates,  Ac,  down  almost  to  the  minutest 
tail- :  And  if  he  also  geta  the  "  Liverpool  Under- 
iters'  Book  "  he  will  be  able  to  compare  the  two. 
ebebly  the  two  are  amalgamated ;  if  so,  and  he 
jl  wait  a  week  or  two.  the  new  rales,  reflations. 
i  books  will  be  out.  They  are  generally  published 
the  beginning  of  July.  If  he  can  also  obtain  a 
m-nl  of  Mr.  PlimsoH's  book  (the  4to.  edition)  he 
0  understand  some  of  the  causes  of  decay  in  iron 
fca— Saul  Rymea. 

[J8314.]—  Horse-power  of  Shafting.— I  know 
do  better  rule  than  that  in  Moleswortn  : — 


«i  H 
N 


for  crankshafts  and  prime  movers,  and 


in  ordinarv  shafting,  where  D  is  diam. 


N 

shaft  in  inches ;  H  indicates  horse-power  to  be 
nxunitted  •.  N  number  of  revolutions  per  minute, 
lies  for  calculating  the  strength  to  resist  torsion 
d  lateral  strain  will  be  fonnd  in  Mole?  worth  and 
mplcton.— A  Mill  Owneb. 

'26320.1 — Cannel  Coal.— Cannel  coal  is  of  a  highly 
Jammable  and  bituminous  quality.  It  is  ex- 
naively  used  for  the  production  of  (fits,  a«  no  other 
si  possesses  so  large  a  percentage  of  hydrogen, 
hen  very  pure  it  is  capable  of  receiving  so  high  a 
lish  that  snuff-boxes  and  other  ornaments  may  be 
bricated  out  of  it  similar  to  jet.  Its  name  is 
pposed  to  be  derived  from  the  word  "candle," 
cute  formerly  in  some  places  the  poorer  clashes 
•d  it  for  lights  instead  of  candles  or  oil. — T.  E.  J. 
[38320.]— Cannel  Coal— Cannel  or  candle  coal 
tros  with  a  bright  flame  like  a  candle,  henco  the 
line.  This  variety  of  coal  is  generally  dull,  with 
ttle  lustre,  and  when  burnt  yields  a  large  quantity 
s*h,  hence  unsuitable  for  house  coal,  nut  used  in 
e  production  of  pas  and  paraffin  oil.  It  is  compact, 
id  admits  of  being  polished,  wheu  it  has  the  appear 
tea  of  black  marble.— Hugh  Clements. 
{JflSSO.T— Canrael  Coal  —By  reference  to  "  Mus- 
ittt's  fJhemistry,"  article  Fuel."  I  find  the  fol- 
iwilf :— "  Cannel,  Candle,  or  Parrot  Coal. — This 
Mdety  bus  a  very  compact  and  even  texture,  a 
bining  resinous  lustre,  and  a  colour  varying  between 
jet  and  a  greyish,  or  a  brownish  black.  The 
sctore  of  cannel  is  flat,  conchoidol  in  every  direc- 
ion,  and  sometimes  slaty.  It  takes  a  good  polish, 
od  on  this  account  is  often  mauufavtured  into 
lunerous  articles,  such  as  inkstands,  snuff-boxes, 
cads,  Ac.  Cannel  is  found  iu  several  coal  basins,  but 
DOst  abundantly  in  the  Wigan  district,  at  Le>nia- 
isgow,  near  Glasgow,  and  at  Coventry.  It  is  no 
lamed  from  its  property  of  burning  and  yielding  a 
first  name  like  a  caudle.  The  other  name,  parrot 
oix'i.  which  is  of  Scottish  origin,  is  derived  from  its 
leercpitation  when  thrown  on  the  fire,  owing  to 
icect  of  the  coal  flying  off  when  heated." — J.  H. 

[38323.]  —  Lead  Poisoning.  —  Scheele's  green, 
rhich  contains  arsenic,  is  exten-.ively  used  in  the 
mnnfacture  of  green  wall  puper.  This  paper  is 
unni«ed  to  be  injurious  to  health,  bnt  this  has  not 
•en  absolutely  proved,  for  only  very  minute  pur- 
ities of  the  poisonous  pigment  are  detached  by 
fiction.  Arsenic,  taken  in  very  small  quantities,  is 
armless,  and  it  is  beneficial  in  a  variety  of  diseases, 
tis  not  likely  that  the  sugar  of  lead  contained  in 
'hair  restorers  "  con  do  much  injury,  siace  acetate 
ttngar  of  lead  is  used  as  a  medicine,  and  adminis- 
<nd  internally  as  a  sedative  and  astringent ;  but,  as 
■  the  case  of  arsenic,  if  continued  for  too  long  a 
use  poisoning  will  ensue.  The  quantity  of  lead  that 
•old  get  into  tho  blood  through  application  to  the 
air  mast  be  iafinitesimally  small.  A  person  who  has 
«n  jioisoncd  by  lead  should  take  a  sulphuretted 
nth  in  order  to  convert  the  lead  salts  on  the  skin 
itolsad  snlpbide,  which  is  harmless,  and  drink  sul- 
furic acid,  considerably  diluted  with  water,  which 
ormi  an  insoluble  lead  aulphate,  which  is  eliminated 
*om  the  body  by  a  purgative  medicine,  such  as 
muraesia  sulphate.  Painters,  and  others  exposed  to 
•M  poisoning,  shonld  add  some  sulphuric  acid  to 
aeir  drinks,  and  be  strictly  cleau,  taking  a  bath 
"ily.  One  of  the  principnl  symptoms  of  lead 
wisoning  is  a  narrow  blue  mark  on  the  gums  near 
iaeketh.— Hugh  Clements. 
^6324.1— Charcoal  as  Medicine, — Poplar  is  con- 
Huored  the  best  wood  for  the  preparation  of  medi- 
cinal charcoal.  Ordinary  ehurco.il  contains  from  00 
"•ft  par  cent,  of  carbon,  but  the  higher  the  tempe- 
rature at  which  the  charcoal  is  prepared  the  greater 
«w  percentage  of  carbon.  There  is  upward. i  of  SO 
«r  cent,  when  charred  at  770\  and  about  00  per 
«nt.  at  2.70U'J.  Not  more  than  three  tablespoonfuls 
would  be  taken  daily.  Tho  wood  should  l>e  burned 
*>»i  a  limited  supply  of  air,  so  that  all  volatile 
matter  burns  away.  Charcoal,  in  a  finely  divided 
"tte,  condenses  gases  nnd  nbsorbs  noxious  matter. 
'*  u  used  to  prevent  the  escape  of  disagreeable 
*mnna  from  sewers.  It  is  used  for  filtors,  and  in 
IjJJJ nianufacture  of  gunpowder.  As  mediciue  it  is 
j1*™  for  indigestion,  when  nccompauied  by  flatn- 
J*8*.  For  its  chemical  properties  read  any  work 
°n  chemistry. — HuoH  Clements. 

.,  l-ff,,j-,M— Charooal  as  Medicine.— Leaving  to 
vt-  bvons  "  the  task  of  explaining  how  charcoal 
"  oa,,e  "» open  vessels  and  by  "  electricity,"  I  would 


just  say  to  "  R.  S.  W."  that  he  can  moke  excellent 
medicinal  charcoal  by  getting  a  blacksmith  to  fit  a 
short  length  of  Sin.  iron  pipe  with  a  screw  cap  at 
oue  end  and  a  ping  at  the  other.  Fill  it  with  ordi- 
nary plain  "luncheon"  biscuits,  and  put  it  in  a 
clear  nre  ;  let  it  reach  a  red  heat.  Bnd  then  tho  fire 
may  go  out.  Almost  any  wood  that  is  free  from 
resin  will  do  to  make  medicinal  charcoal.  _  Natu- 
rally one  would  choose  sycamore  or  poplar  in  pre- 
ference to  pitch  pine,  thongh  possibly  pitch  pine 
charcoal  might  be  of  more  use,  especially  if  the 
patient  had  faith.  Is  the  Dr.  Evans  to  whom  yonr 
correspondent  alludes  on  tho  "  Medical  Register,'*  or 
is  he  merely  a  public  benefactor  ?— Saul  Btmea. 

[20326.] — Violin  Playing. — "Noswad"  cannot 
hold  his  violin  under  his  chin,  no  one  can  at  first, 
but  a  prehensile  power  is  obtained  by  practice.  It 
is  the  ball  of  the  thumb  or  hand  in  contact  with  the 
first  joint  of  thumb  that  holds  the  neck,  and  forms 
a  sliding  groove  that  advances  and  recedes,  enlarges 
or  contracts  as  a  position  or  direction  is  required. 
Tn  the  same  way  that  a  Berpent  moves  bo  tho 
fiddler's  hand  glides  up  aud  down.  The  chin  has 
very  little  to  do  with  it,  because  the  violin  must  not 
be  held  down  but  up.  Let  the  instrument  rest  on 
the  breast  bone,  and  only  "press"  the  chin  on  it 
when  the  hand  recedes.  I  don't  like  the  idea  of 
"Sp"obr's"  violin-holder,  nor  do  I  think  it  would 
help  "  Noswad  "  a  bit.— Fiddler. 

[20327.]— Chances.— The  probability  of  five  shots 
in  rifle  practice  giviug  certain  results  in  a  specified 

order  is  — .  or  rA»  ;  the  chances  are,  therefore, 


UNANSWERED  QUERIES. 


Thr  numbers  and  titlti  of  qurriu  which  remain  wnan* 
tvrrtd  for  fiv*  weeks  are  irurrted  in  (hie  lief,  and  if  still 
tmanmrmd  art  rtyattd  four  weeks  afUncard*.  Wo  fine* 
our  reader*  will  look  over  (he  list,  and  send  vl  at  information 
they  eon  for  the  bmtM  of  their  /eUow-oonlrioutore. 


Since  our  last  IT  ugh  Clements  has  answered  25745, 

25755.  25997;  8.  Bottone,  25859,  25899.  25023.  25933; 
"  A.  F.  J.,"  25821 ;  "  Telegraph  Lineman."  25921 ;  "  Easy 
when  Known,"  25940;  "  Pensive  Polly,"  25660; 
"  Faustiu,"  26001. 


(l)s 

1.023  to  1  against  the  event.  It  is  to  be  noted  that 
this  probability  remains  the  same  even  after  the 
coustant  recurrence  of  the  given  series  of  shots. 
Thus  tho  probability  of  five  shots  giving  the  score 
0,  3,  0.  3, 3  is  rnVi ;  but  if  a  hundred  riflemen  fired 
each  five  shots,  and  all  obtained  the  above  score,  the 
probability  of  tho  hnndred-and-first  obtaining  the 
same  result  from  his  five  shots  would  be  neither 
more  nor  less  than  raVy  :  tne  chances  would  still  be, 
as  at  first,  1.023  to  1  agoiust  the  event.  "Beacon 
Lough  "  appears  to  think  that  the  probable  result 
from  any  one  series  of  five  shots  is  affected  by  the 
scores  previously  obtained  ;  but  this  is  not  the  case ; 
the  probability  of  the  n<  \  t  five  shots  giving  a  certain 
result  is  the  same,  whether  that  score  has  been 
previously  obtained  or  not.  I  have  assumed  above 
that  the  only  possible  scores  obtainable  are  those 
named  by  "Beacon  Lough"  (0,  2,  3,  and  4).  and 
also  that  these  four  scores  are  equally  probable 
from  any  ouc  shot.— Fellow  of  the  Institute 
on-  Actuaries. 

[25328.]— Mildew  on  Vines  — Damp  and  want 
of  ventilation,  sometimes  cold,  cause  mildew.  The 
remedy  is  to  dust  with  flowers  of  sulphur. — Saul 
Rymea. 

[203-'0.]— Tenon  Saw.— If  the  blade  is  only 
strained,  a  tap  with  the  hammer  on  the  back-edge 
will  probably  put  it  right ;  but,  if  decidedly  bent,  I 
doubt  whether  it  is  curable.  At  any  rate,  you 
could  not  in  that  case  doctor  it  yourself,  but  wonld 
have  to  tako  it  to  a  maker.— George  Weaver. 

[20317.]— Electric  Bell.— 1.  The  bobbins  may  be 
made  of  any  material  but  preferably  of  a  thin 
substance,  as  the  closer  to  the  iron  core  the  better. 
2.  The  wire  must  be  iusulated  with  cotton  or  silk- 
Mr.  Volk  emitted  saying  what  kiud  of  wire  in  his 
instructions.  3.  The  two  ends  of  wire  projecting 
through  the  holes,  D,  are  soldered  together,  and  the 
other  two  ends  are  connected  to  battery,  one  to  oue 
pole  and  the  other  to  the  other— it  matters  not 
which  pole  respectively.  Why  not  make  the  magnet 
in  three  pieces,  as  described  by  me  a  few  numbers 
back  -  I  can  make  those  magnets  in  a  much  less 
time  than  the  others,  with  no  tronblo  in  making 
reels.— C.  O.  0. 

[263511—  Test  for  Objeot-glaaa.— In  reply  to 
"  Evitor  there  are  numerous  tests  foralin.  object- 
glass  ;  amongst  others  the  following  diatoms : — 
Pleurosigma  formosum,  P.  balticum,  P.  quad- 
ratum.  P.  angulatum,  P.  fasciola.  The  first  men- 
tioned is  a  very  easy  test,  and  the  last  somewhat 
difficult,  bnt  a  "good  iin.  ought  to  resolve  them  all, 
showing  the  dots  on  Formosum,  the  hexagons  in 
Angulatum  and  the  cross  lines  of  Fasciola.  Other 
tests  are  taken  from  the  scales  of  butterflies,  moths, 
and  other  insects,  such  as  the  Meadow  Brown 
Podura,  I«pisma,  and  others.  These  tests  all  vary 
in  the  difficulty  of  their  resolution,  depending  on 
their  size  and  the  material  in  which  they  are 
mounted.  The  relation  between  the  eye  piece  of  a 
microscope  aud  the  object-glass  is  that  tho  latter 
forms  an  inverted  image  of  the  object  under  view, 
and  the  former  is  for  the  purpose  of  magnifying 
this  image.  There  is  no  doubt  that  "Evitor"  can 
have  a  Jin.  fitted  to  his  microscope.  As  most  instru- 
ments are  made  with  the  standard  thread  the  same 
eyepiece  will  do  if  it  be  a  good  one.  but  if  ho  buys 
an  English  \\a.  it  will  probably  stand  a  deeper  eye- 
piece than  his  combination  hiu.  He  can  have  a  new 
eyepiece  of  any  power  to  fit  his  stand  by  taking 
the  size  to  a  proper  optician ;  cost  wonld  be  12s.  to 
20s.  1  shall  be  plnased  to  give  "Evitor"  any 
assistance  that  lies  in  my  power.  I  should  much 
like  to  see  a  greater  interest  shown  in  our  Mechanic 
on  the  subject  of  microscopes.  A  correspondence 
on  test  diatoms  and  their  resolution  would  be  most 
interesting  to  more  than  ono  subscriber.  If  this 
idea  linds  favour  I  will  give  my  experience  with  my 
Jiu.  ou  diatoms  and  other  test  objects. — Selenitk. 
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[26357.]— Screw  Boat.— I  am  anxious,  if  possible,  to 
fit  a  screw  propeller,  to  lie  worked  by  hand  power.  The 
boat  I  propose  to  so  propel  is  16ft.  long,  5ft.  wide, 
2ft.  3in.  deep.  I  should  be  very  thankful  for  any  infor- 
mation aa  to  size  and  description  of  screw  required,  and 
bow  it  shonld  be  fitted  to  be  eltii-ient  P  I  have  fitted  a 
boat  with  paddle-wheels  (worked  by  hand  power)  which 
answers  extremely  well ;  but  tho  pnddle-hoies  offer  great 
resistance  to  the  wind,  and  the  poildle-wheels  ore  liable  to 
be  damaged  when  landiug. — Padclkb. 

[26358.]— Bed  Or©.— I  have  been  told  that  a  subgtanoe 
called  rod  ore  is  put  into  lorije  gas  furnaces,  used  for 
heating  large  forgings.  aa  a  preservative  for  the  fire 
brioka.  Would  it  be  any  advantage  on  a  blncksmith's 
hearth,  and  how  omhtit  to  be  appliod  ?— E.  R.  Billixo- 
toh,  Wallasey. 

[26359.1—  Getting  Tar  off  Canvas.— Will  any 
reader  tell  me  the  best  way  to  get  tar  off  canvas?— 
Caitvas. 

[28360.]—  Food  Adulteration.— How  oan  I  esti- 
mate the  quantity  of  starch  and  lurmerio  in  a  sample  of 
mustard  P  I  already  find  by  the  miarosoope  that  both 
subntaaces  are  present.  Is  there  any  better  test  for 
turmerio  than  ammonia?  Perhaps  Mr.  A.  Allen  will 
oblige  me. — Alpha. 

[26361.]— White  Paint.— Will  someone  favour  me 
with  a  good  receipt  for  white  paint,  to  dry  moderately 
quickly,  and  with  a  fair  face  P  I  once  had  some  made  up 
by  a  painter,  and  be  called  it  enamel  white,  bnt  have 
never  been  able  to  equal  it  since  suid  painter  has  left  the 
neighbourhood.  Also  a  good  white  for  writing  that  will 
cover  well  on  black  and  dry  qnloMt  ?  The  latter  I  want 
to  be  able  to  keep  in  a  bottle,  as  I  do  block,  and  always 
have  it  ready,  as  I  sometimes  hove  occasion  to  use  it  at  a 
minute's  notice. — J.  V.  Parxs. 

[26362.]— Conoert  Flute.— 1  have  a  very  exoellent- 
toned  oon'>ert  Uuto,  with  8  silver  keys,  thnt  appears  to 
have  been  m;ide  expres-dy  for  a  left-handed  pWyer.  Could 
any  one  of  your  able  correspondents  t-U  me  if  the  keys 
could  be  reversed  to  the  proper  side  ?— W.  L. 

[26363.]— Photographic  Chest— As  I  wish  to  take 
a  trip  in  tho  eonntrv,  I  should  fool  greatly  obliged  if  some 
reader  would  eive  dimension*  and  sketch  of  arraniroinf  nta 
of  a  chest,  as  compact  os  po«ibl>\  to  contain  1  plate 
oamera.  bnt,  plates,  baths,  yellow  class  laut.-ru.  framos. 
lmttles,  and  other  necessaries,  for  work  away  from  home  ? 
I  should  not  require  the  stond  to  be  contained  in  the 
chest.— J.  0. 

[2636*. ]— Secondary  Current.— WB1  some  reader 
tell  me  if  the  secondary  current  from  an  intensity  coil  has 
the  same  power  of  making  iron  rao?nef'  as  a  primary 
current  direct  from  the  battery  ?  I  ii"'1  rstvid  that  the 
current  from  tho  secondary  wire  th-wsni"  in  ne direction 
and  then  the  other.  Would  not  this  proven!  tho  iron 
becoming  magnetic  ? — F.  T.  D. 

[26365.1-Bichromate  Battery  — I  w*«t  to  con- 
struct a  bichromate  b.ittory  for  the  eloctrie  ll.'ht.  V»  ill 
some  one  give  me  a  few  hints  a*  to  the  mo«t  comnaot 
and  economic  mode  of  arrangin  j  tho  cells,  and  al>o  their 
number  and  sizo  P— Trao. 

[26366.]— Dissolving  Amber.— Who  will  oblige  by 
informing  mo  how  to  disiolve  br  ken  pie— •«  of  amber  so 
that  they  would  go  into  a  solid,  and  b-  useful  for  re- 
nuinufaetare  ?  Is  it  possible  to  extract  the  oil  from 
amber  to  make  a  liquid  scent,  and  how  ?—  Carlos. 
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7.1— Sound  Measurer.— I  have  heard  of  a 
machine  for  measuring  the  sound  or  vibrations  of  belli, 
and  should  be  much  obliged  if  any  reader  oonld  inform 
me  by  whom  patented,  and  when  ?  Any  other  particulars 
would  be  very  acceptable.— W.  J.  A. 

[86368.]— Photographic  Gallery.— Can  any  of  your 
t widen  help  me  in  the  following  matter  ?  I  hare  a  loft 
which  I  want  to  torn  into  a  photographic  gallery.  What 
is  the  best  plan  to  be  adopted  to  obtain  sufficient  light  ? 
There  U  a  fair  light  admitted  bv  two  windows,  on  one  side 
of  the  building.  Would  a  small  skylight  put  in  one  side 
•f  the  roof  (which  is  gabled)  be  enough  ?  I  hare  thought, 
perhaps,  I  might  light  the  roof  with  glass  tiles  P— W.  A. 

[26389.1— Worm-eaten  Shelves.— We  hare  a  very 
good  pantry  in  our  home,  which  is  rendered  almost  useless 
by  the  shelve*  being  worm-eaten — so  mnoh  so,  that  if  any- 
thing is  stood  on  one  shelf,  it  soon  gets  covered  with  a 
fine  dust  from  the  shelf  abore,  thrown  out  by  these  little 
pests.  Can  any  reader  tell  me  of  something  to  apply  to 
the  wood  that  will  kill  them  T—O. 

[36370.]— Dairy  Building  — I  am  about  erecting  a 
dairy  on  my  estate,  and  should  do  glad  of  a  few  hints  from 
some  of  the  readers  of  "ours"  on  the  following  points : — 
Situation :  Is  one  aspect  better  than  another;  if  so, 
which?  Should  the  dairy  be  sheltered  under  trees  as 
much  as  practicable,  or  should  it  be  in  the  open  ?  Con- 
struction :  Which  are  the  most  advantageous— hollow  or 
solid  walls  ?  And  the  roof— should  it  be  thatched  or 
tiled  P— Sir  Vok. 

[26371.1  —Cements.— Will  any  correspondent  say 
hew  to  tell  Portland  ooment  when  properly  seasoned  and 
fit  for  use?  What  is  blue  lias,  and  are  it*  qualities  good  ? 
— O.  0.  J. 

[26372.]— Sgraffito.— Kindly  say  what  is  sgraffito, 
and  how  is  it  done  ?  If  used  in  concrete  works,  as  a 
finish  to  the  walls,  what  is  the  method  of  relieving  It  in 
colours  T—O.  0.  J. 

[26373.1— Timber.— I  should  feel  extremely  obliged 
if  a  correspondent  would  tell  the  practical  indications  to 
distinguish  Mem  el,  Riga,  and  Swede  timber,  when  in  the 
balk  and  sawn?  Also  good  clean  deals  from  pine T 
What  is  red  deal  ?— G.  0.  J. 

[26374.]— Easterly  Temperature.— As  a  sort  of 
supplement  to  query  26306, 1  should  like  to  ask  the  mean- 
ing of  "easterly  temperature,"  which  appears  in  the 
Tims*  meteorological  report  of  June  22.  "Temperature 
has  again  been  very  high  to-day;  but  is  still  easterly 
along  our  eastern  coasts."  Now,  as  a  matter  of  fact, 
I  suppose  "  easterly  "  means  cold,  in  allusion  to  the  east 
wind,  but  the  wind  was  easterly  in  London,  and  I  know 
it  was  hot  enough  there ;  but  to  make  the  matter  more 
involved,  the  thermometer  was  also  low  on  the  western 
coast  of  Ireland— at  least  20°  lower  than  in  London.  In 
my  state  of  not  knowing,  I  can  only  imagine  that  London 
has  a  special  "heat  spot"  on  its  sun,  as  had  also  Man- 
chester and  Liverpool ;  but  that  the  sun  which  rules  the 
weather  at  Yarmouth,  and  also  the  one  that  presides  at 
Valentin,  were  free  from  heat  spots.— Saul  Rtmra. 

[26375.1— Phosphor  Bronze.— 1.  At  what  degree 
of  heat  is  it  fusible  ?  2.  Does  it  take  a  sharp  impression 
in  the  mould  ?  3.  What  comparison  does  its  strength 
bear  to  that  of  iron  ?  4.  To  what  degree  is  it  malleable ; 
and  will  it  take  a  sharp  edge  ?  5.  Are  there  any  patent 
restrictions  against  its  general  use  ?— Rhomboid. 

[26376.]  —  Levelling.  —  Will  any  reader  of  the 
Mr cbahic  give  me  a  few  hints  respecting  the  use  of  an 
engineer's  level  ?  I  have  the  use  of  one  for  a  few  months, 
and  should  like  to  get  an  insight,  so  as  to  be  able  to  work 
It  correctly .—F.  B. 

[26377.]  —  Electro-plating.  —  Oonld  any  of  your 
readers  enlighten  me  as  to  the  kind  of  tools  used  for 
finishing  and  burnishing  large  surfaces,  such  as  tea-pots, 
cruets,  Ac.  ?  What  they  are  made  of,  and  how  used,  and 
if  same  tools  are  suitable  for  smaller  work  ?— Forrst. 

[26378.]— Small  Chamber  Organ.— Would  "  Ura- 
nium," or  some  one  else,  advise  me  as  to  the  following 
specification  I  am  about  to  build.  Are  the  slopes  advis- 
able ?  Great  organ  (00  to  a  68  note) :  1.  Diapason 
(wood).  00  to  mid.  0  stopt,  rest  open,  8ft.  tone;  2. 
Lieblichgedaot  (wood),  8ft.  tone;  S.  Flute  (wood),  4ft. 
tone.  Choir  organ  (same  compass)  i  1.  Lieblioh  gedaot 
(wood),  8ft.  tone;  2.  Gemsborn  (wood),  8ft.,  or  olara- 
bella,  8ft.  (whichever  is  best)  ;  3.  Flute  (wood),  4ft. ;  4. 
Piccolo  (wood),  2ft.  Pedals  (FFF  to  F,  25  notes): 
Lieblioh  gedaot  (wood).  I  have  omitted  metal  stop  for 
the  sake  of  economy.  Same  Ante  and  lieblioh  gedaot  to 
answer  for  each  organ.  Pedals,  00  to  F  (18  notes),  to  be 
the  same  as  in  great  and  choir,  7  additional  pipes  being 
added.  All  pipes,  save  diapason,  and  7  extra  pedal  pipes 
(which  are  to  form  case),  to  be  inclosed  in  a  swell.  I  wish 
to  have  one  soundboard,  great  in  front  and  choir  behind, 
with  a  row  of  pallets  between  for  the  18  lieblioh  gedaot 
pedals,  CC  to  F,  which  must,  therefore,  stand  over  or  near 
these  pallets.  Will  some  one  kindly  give  dimensions  for 
such  a  soundboard;  also  width  of  slides  and  bearers, 
leaving  slides  for  flute  and  lieblioh  godact  in  both  great 
and  choir— in  all,  3  in  great,  and  4  in  choir.  (This  sound- 
board must  be  as  small  as  possible,  as  I  have  not  much 
room  to  spare,  especially  m  depth.)  Does  swell  also 
inclose  sound  board,  or  only  pipes?  Do  all  58  pipes  (of 
one  stop)  range  in  a  single  row  right  along  soundboard ; 
or  do  treble  pipes  stand  in  two  ranks  ?  I  propose  leaving 
a  spare  slider  in  either  great  or  choir  ( whichever  is  most 
advisable)  in  case  I  might  afterwards  add  another  stop. 
What  had  this  stop  better  be  ?  What  sized  bellows  should 
I  require  ?  Which  would  be  best  flute  stop,  and  what  its 
seals  ?  Also  what  would  be  best  scale  for  gemshorn  (or 
olarabella),  diapason,  and  lieblioh  gedaot  ?  And,  lastly, 
what  would  such  an  instrument  cost  me  (without  keys) 
if  I  made  it  entirely  myself  ?— Brass  Bard. 

[26379.]— Organ  Stops.— Would  some  one  inform 
me  if  octave  and  15th  stops  are  tuned  an  octave  and  two 
octaves  above  the  unison  stops  that  answer  to  the  same 
key  ?  If  such  be  the  case,  the  highest  notes  of  octave* 
would  be  about  2in. ,  and  ISth's  lin.  long,  whioh  would  be 
almost  impossible  to  make.  Are  they  made  in  such 
lengths  ?  If  not,  how  are  they  lengthened  so  as  to  retain 
the  same  note  ?  Or  do  these  stops  not  extend  up  to  the 
top  of  the  keyboard  f  — Brass  Bah d. 

[26380.1—  Telescope.— Some  time  since  I  made  a 
telescope  for  my  amusement,  with  a  non-achromatic  Sin. 
object-glass.  On  trying  it  with  the  "deep"  eyepiece  of 
my  microscope  (a  very  good  one),  its  performance,  though 
of  course  not  equal  to  an  achromatic  of  the  same  sire,  is 


sufficiently  good  to  induce  me  to  ask  whether  the  Hny- 
ghenian  eyepiece  to  any  extent  corrects  the  chromatic 
aberration  ?  Also  whether,  in  the  event  of  my  purchasing 
any  higher  power  eyepieces  for  it,  I  should  do  better  by 
purchasing  lbs  "  positive  "  or  "  negative  "  astronomical 
eyepieces  ?  I  may  mention  that,  at  present,  my  principal 
difficulty  with  it  is  in  the  case  of  night  stars  and  planets ; 
its  definition  of  the  smaller  stars — e.g.,  the  comes  to 
Polaris— being  satisfactory.— 8.  P. 

[26381.]  —  Employment  for  One  -  handed 
People.— Will  any  reader  of  the  Hxcraric  inform  me 
if  there  is  any  mechanical  employment  suitable  fer  per- 
sons who  have  only  one  hand ;  but  who  may  also  be  able 
to  use  a  small  hammer,  or  other  tool  whioh  may  not 
require  to  be  often  changed  ?  Might  they  be  able  to  do 
any  branch  of  painting  or  etching  ?  Any  hints  will  be 
thankfully  received  by— Geo.  Wbbbsk. 

[26382.1— Thermo-electric  File  of  M.  dia- 
mond.—It  is  averred  that  br  this  apparatus  the  electro- 
deposition  of  copper  is  effected  with  much  greater 
eoonomy  than  by  the  galvanic  batteries  usually  employed, 
and  that  it  is  regularly  used  for  this  purpose  in  Paris. 
Can  any  of  your  readers  give  us  the  practical  details  of 
this  apparatus,  and  its  use  ?— CnaBRRat*. 

[26383.1— Chlorinated  Soda— Is  used  for  decolour- 
ing  wood  sections,  leaves,  Ac.,  for  microscopical  examina- 
tion. Can  any  one  tell  me  how  it  is  made,  as  I  cannot 
procure  it  from  any  chemist  here,  nor  do  they  know  what 
it  is  ?  They  appear  to  confound  it  with  common  salt, 
which  is,  of  oourse,  quite  a  different  thing.  It  is  by  far 
the  best  re-agent  for  the  above  purpose  I  have  ever  tried. 
— T.  L.,  Wolverhampton. 

[26384.]-Fleas  in  Old  Thatohed  Cottage.— 
I  went  into  an  old  thatched  cottage  whioh  has  to  be 
repaired,  and  which  has  been  shut  up  for  some  months, 
and  in  a  few  minutes  I  was  covered  with  fleas.  There  are 
such  multitudes  in  it  that  the  workmen  have  been  obliged 
to  leave  it.  Can  any  one  suggest  a  means  for  destroying 
them  ? — Exam. 

[26385.]— Deadening  Sound.— As  I  am  about  to 
divide  a  large  room  into  three,  by  putting  up  two  parti- 
tions, suoh  partitions  to  consist  of  vertical  spars  Sin. 
square,  and  12in.  from  centre  to  centre,  what  am  I  to  fill 
the  interstices  with,  previous  to  being  lathed  and  plas- 
tered, so  that  the  sound  may  be  deadened  between  the 
rooms  ?— Rusnccs. 

[26386.]— Power  of  Mill.— I  should  feel  much  obliged 
for  advice  on  the  following  oase,  of  which  I  send  a  sketch : 
—A  river,  with  a  weir  across  same  of  234ft.,  having  an 
opening  to  a  mill  race  of  50ft.  The  height  of  the  weir  is 
about  6ft..  the  levels  being  west  of  weir.  15-85 ;  the  toe  of 
apron,  9  88 ;  and  the  bottom  of  wheel  chamber,  9 "88.  Also 
if  the  weir  is  raised  9in.,  I  want  to  know  how  I  am  to 
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calculate  the  increased  horse-power  of  the  mill,  as  being 
a  tidal  mill  what  would  be  the  advantage  gained  ?  I  also 
want  to  know  what  is  the  distinction  drawn  by  many 
books  on  this  subject  between  the  head  and  the  fall,  and 
how  it  is  that  they  make  out  that  1ft.  of  fall  is  equal  to 
2ft.  of  head,  as  I  am  at  a  loss  to  know  if  the  above  Sin.  is 
to  be  considered  in  itself,  or  as  Sin.  plus  the  whole  differ- 
ence of  lever  between  the  crest  of  the  weir  and  that  of  the 
wheel  chamber,  the  wheels  being  undershot. — Ekquirxk. 

[26387.]-lllastio  Mould  for  Casting  Plaster 
of  Paris.— Would  some  of  your  readers  give  me  the 
proportion  of  treacle  to  glue  required  in  making  the 
above  moulds  ?  Must  the  liquid  glue  be  poured  among 
the  cold  treacle,  or  are  they  melted  together  ?— W.  W. 

[26388.]— Gilding  Picture  Frames.— Can  any  one 
inform  me  the  oorreot  method  for  gilding  plain  picture 
mouldings  whioh  are  sold  in  lengths,  for  cutting  into 
frames  ?— Hxstrt  Vrrrox. 

[26389.]  —  Non-intoxicating  Drinks.  —  Perhaps 
some  one  can  give  a  few  simple  recipes  for  summer  drinks 
made  from  fruits  or  with  articles  easily  obtainable.  If 
so,  they  would  be  greatly  benefiting  people  who  do  not 
wish  to  drink  alooholio  liquors,  and  do  not  know  what 
else  to  drink.— H.  A.  8. 

[26390.]— {  EquuleL— Is  the  minute  comes  of  this 
star  a  known  variable?  From  a  series  of  observations  of 
my  own,  some  time  ago,  on  the  relative  degrees  of  bright- 
ness, Ac.,  of  this  star,  I  was  led  to  suspect  that  it  might 
prove  to  be  a  variable,  and  subsequent  observations  have 
not  tended  to  lessen  my  suspicion.  It  is  not,  so  far  as 
I  am  aware,  entered  as  "  variable "  on  my  star  cata- 
logues. Perhaps  some  of  your  readers  possessed  of  tele- 
scopes of  adequate  power  will  kindly  osamine  it,  and 
publish  the  results  of  their  observations.— Acoritr. 

[26391.]— Spectacles.— Will  Mr.  Lancaster  be  good 
enough  to  say  if  spectacle  lenses  and  eye-glasses  have  yet 
been  made  of  the  so-called  "unbreakable  glass?"  Un- 
breakable lenses,  and  I  may  add  nnscratchable  ditto, 
would  be  a  great  boon  to  many  like— B.  B.  F. 

J 26392.]— Theodolite.— WQl  any  of  your  readers 
orm  me  what  the  variation  of  the  needle  is  at  present 
in  Manchester  and  the  means  by  which  it  is  ascertained  ? 

— SCRVRTOR. 

[26393.]— Boiler  Bearings  for  Bicyoles.— I  have 
seen  it  stated  that  roller,  or  anti-friction,  bearings  are  far 

referable  for  bicycles  to  ordinary  or  oone  bearings, 
have  been  unable  to  get  an  explanation  of  what  these 
roller  bearings  are,  ana  would  feel  obliged  if  one  of  your 
correspondents  would  enlighten  me. — J.  G. 


[86394.] -Mathematical. -If  an  observer  Mud 
upon  a  hill  500ft.  above  the  sea,  what  height  man  the 
land  be  to  be  visible  at  a  distance  of  70  miles?— Koox. 

[26395,]—  Bicycle.— Oan  any  one  toll  me  how  t« 
finish  "  bright "  my  bicycle,  whioh  is  at  present  painted ) 
— H.  J.  R. 

[26396.]— Gasproof  Varnish.— I  should  feel  graath- 
obliged  to  any  reader  of  the  Mbcharic  who  would  'alarm 
me  now  to  make  a  varnish  whioh  will  make  a  material 
suoh  as  ootton,  Ac,  gasproof?  Give  the  ingredients  imi 
proportions.— J.  Smith. 

[86397.1-Oiling  Mid-shaft  Crank  Pins.-WosM 
Mr.  Wen  ham  describe  (as  he  offered  to  do)  his  mode  d 
oiling  mid-shaft  crank  pins?  His  before  mratwaol 
device  is  admirable.  Alse  would  he  please  state  what  » 
the  antifriction  curve  whioh  he  found  a  failure  on  h» 
lathe  ?— Akrricus. 

[26398.]— Thymol.— Would  any  correspondent  fcfl 
me  the  process  for  making  thymol  ?— W.  J.  R. 

[26399.]— Decorating  Organ  Pipes.— I  have  on 
instrumental  in  erecting  a  church  organ,  the  front  of 
which  is  composed  of  speaking  pipes  made  of  sine.  For 
want  of  funds  we  are  not  in  a  position  to  paint  than, 
whioh  will  oost  £15,  and  having  heard  of  a  prow*  of 
ornamenting  pipes  by  a  method  analogous  to  diaphut, 
I  wish  to  know  if  any  of  your  correspondents  oan  rive  at 
any  information  on  the  subject— whether  it  is  satkntctarr. 
its  approximate  oost,  name  of  manufacturer,  node  of 
application,  Ac  ?— Choirxastrr. 

[2640O.]-Cleaning  Silver  Filligree  Wart- 
Oan  some  reader  inform  me  of  the  best  way  to  clean  the 
abere?  I  should  think  that  it  must  be  done  by  » 
solution,  as  the  fine  work  will  not  bear  rubbing.— Ttou. 

1 26401.]— Girders.— Would  some  one  inform  me  the 
rule  to  find  the  strength  of  rolled  girders  with  top  aaa* 
bottom  flanges  ?  A  girder,  30ft.  long,  has  to  carry  8  tees 
at  the  oentre.  It  is  required  to  be  as  light  as  posnbb, 
and  the  depth  not  to  exceed  16in.  What  would  be  the 
best  description  of  girder  so  as  to  be  light  aspoMiMcf- 
Mixlrr. 

[26402.1—  Photographic  —  I  have  a  great  muj 

6 lasses  which  have  been  used  and  varnished,  but  on  utw 
jem  again  streaks  and  smudges  are  visible  through  ti> 
picture.  To  clean  them  I  use  a  hot  strong  solution  d 
washing  soda,  so  strong  that  the  film  comes  off  witboct 
any  rubbing,  with  plenty  of  cold  water  afterwards,  ud 
dry  them  with  cloth  and  chamois,  washed  without  sap, 
and  kept  for  that  purpose  only.  The  glasses,  who 
breathed  on,  appear  quite  clean.  Oan  such  glass*  t* 
rendered  as  clean  as  if  they  had  never  been  medf- 
J.  W.  8.,  Dundalk. 

[26403.]— Dry  Photo  Plates,— I  am  thinking  rf 
trying  those  recommended  by  S.  Bottone  on  p.  310.  He 
there  says:  "Pure  nndootored  porter"  (containing  k 
iron).  How  oan  one  tell  if  any  sample  of  porter  contsiai 
iron  or  not  ?  What  alkaline  development  does  he  reeon- 
mend?— H.  K.  R- 

[ 26404.  ]-Picrate  of  Potash.— How  is  this  pr* 
pared  ?  what  are  its  properties  and  formulas  t  sad 
oblige— W.  H.  Whittirgha  m  . 

£26405.]'—  Separation  of  Tin  and  Lead  Bolder. 
—What  are  the  proportions  of  tin  and  lead  in  solder? 
Also  a  mode  of  analysis  ?— W.  H.  Whittihshar. 

[26406J— Friedmann's  Injector.— Will  "W.fi," 
or  "  0.  B.  8.,"  give  drawings  of  above,  both  sucking  aad 
non-sucking,  and  state  the  advantages  of  each  over  ti» 
common  GiffardP— T.  C. 

[26407.1— Plaster  Colouring.— I  want  to  cote 
some  plaster  figures,  that  are  semi-embedded  in  s  wall 
white,  with  a  bine  ground.  They  are  painted  wits  oQ 
colours  at  present.  Must  I  use  oil  colours  again  ?  I«« 
them  to  have  no  gloss.  Can  any  reader  assist  me  ?— Pit 

[26408.]— Boiler  Making  — Will  some  of  J'oon* 
tell  me  how  the  forms  of  plates  for  making  tapers  m  flo*. 
Ac.,  are  ascertained  ?  I  don't  know  how  to  get  what  it 
called  the  "cam."  Anything  else  I  oan  manage  tsrj 
well,  but  this  "  oam"  is  a  pussle  to  me  at  present.  Plea* 
to  help— A  Yopbo  Boilrr  Marxr. 

[26409.]—  Mercury.— "  F.  R.A.8."  mentioned  is  to 
"  Astronomical  Notes  for  June,"  p.  267.  that  Uus  plan* 
might  be  very  well  observed  at  the  beginning  of  the 
month.  I,  therefore,  looked  for  him  on  May  28.  25,  ^ 
31,  and  on  June  1,  but  oonld  not  discover  a  vestige  of  U» 

filanet,  though  I  knew  his  position  well,  having  prsvweah; 
rand  it  by  means  of  a  star-chart  from  the  R  A  and  ds. 
given  by  your  correspondent.  I  am  baffled  to  account  tor 
my  failure,  the  air  being  very  clear  on  the  nighta  mra- 
tioned,  and  the  planet  setting  more  than  Ma,  after  w 
sun,  under  which  oircumstanoes  he  oertainly  ought  to 
have  been  visible.— J.  8.  G. 

[26410.]— Radiants  of  Shooting  Stars-Ai itk 
nigh  to  begin  to  draw  in  I  hope  to  make  some  obeerraocnf 
of  these,  and  wish  to  be  favoured  by  some  reader  wits  a 
list  of  the  principal  radiant  points  for  meteors  sera  » 
July  and  August.  The  RA.'e  and  dec's  will  be  suflewt. 
The  great  radiant  in  Perseus  for  August  9-11  a  shsadf 
well  known,  but  I  believe  there  are  other  ■Trt*I°f^ 
activity  at  the  same  time  of  year.  A  short  list  of  tsta 
would  be  very  acceptable  and  valuable  to  other  reader*  a* 
well  as  myself.— J.  8.  G. 

[26411.1  —  Science  Calculations.  —  I  shall  W 
obliged  if  any  of  your  correspondents  will  snswsr  tor- 
following  questions :— ( A).  The  diameter  of  aooppg  «t 

o  be  found  by  the  following  formula :  */— f "  =  * 
where  -111111  is  a  constant  for  any  thickness  of  copper 
wire,  I  is  the  number  of  yards  in  a  pound,  and  <J  awe 
diameter.  How  is  the  constant  got?  (B).  Theeipre- 
sion  4c  is  frequently  met  with  in  calculation* 
potential.  For  instance:  "The  intensity  of  fores  T «* 
outside  any  part  of  the  surface  of  a  charged  coodncW  J 
equal  to  the  product  of  4»  into  the  density  at  the  wan* 
part  of  the  surface."  What  is  meant  by  4»,  and  how  »  * 
obtained  ?— Hahtor.  . 

[26412.]-Joining  Brass  to  Iron.-Wsatsd  to* 
told  how  to  do  the  above-vix.,  on  an  inwserswwpw 
brass  head,  so  as  to  be  secure,  and  to  stand  taming 
lathe  siterwards  ?— H.  K.  R, 


[26413.]-Asparagus.-wni  "BeuL"  or  "^Jjn 
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moderately-sized  stem  that  comes  from  an  old  root,  but 
what  I  believe  to  be  the  first  shoot  of  a  new  plant  that 
ha*  grown  from  a  seed  which  fell  on  the  old  bed,  say,  last 
year.  I  fancy  they  should  be  left,  but  books  say  out  all 
to  be  seen.— H.  K.  R. 

[26*14.1— Tadpoles.— Some  time  ago  I  got  some 
young  tadpoles,  and  have  kept  them  along  with  my  fish, 
and  have  seen  them  go  through  all  their  different  stage* 
of  growth,  but  after  coming  to  the  state  wherein  they 
have  nbeorbed  the  tail  up  into  the  body,  and  become  a 
perfect  frog,  they  invariably  die  in  the  act  of  losing  their 
tail.  They  always  come  out  of  the  water,  and  remain 
among  some  moss.  They  will  remain  for  days,  and  seem 
never  to  stir  unless  you  touch  them.  They  Beero  to  eat 
nothing  during  their  last  stage,  but  are  always  found  dead 
in  the  water.  Can  any  one  give  me  the  reason  of  this, 
and  the  remedy  ? — Young  Glasuow. 

[26415.]— White  Lead.— Is  there  any  moans  of  dis- 
solving the  white  lead  with  which  china  has  been  mended, 
and  which  has  set  very  hard  ? — A.  C.  G. 

J [26*16-]— Cleaning;  Betorts.-I  should  feel  much 
obliged  if  any  of  your  numerous  readerB  could  inform  me 
o*  any  composition  capable  of  romoving  the  residue, 
which  in  many  chemical  operations  adheres  to  the  retort, 
and  ia  so  difficult  to  remove  ? — T.  E.  J. 

t2*417;]- Solder.— Can  any  of  your  readers  inform 
meby  what  process  ordinary  yellow  soldor  is  coloured ? 
I  know  that  it  is  an  alloy  of  tin  and  lead,  but  I  do  not 
think  either  of  theso  metals  would  impart  a  yellow  colour 
to  the  alloy. — A.  J.  S. 

[26*18.]— Questions  in  Chemistry.— In  heating 
manganese  dioxide  aud  chlorate  of  potash,  an  explosion 
took  place,  the  flame  beinir  very  bright.  Will  particles  of 
dnst  in  the  manganese  account  for  this  ;  and.  if  so,  how  ? 
In  another  experiment  a  piece  of  sodium  was  held  in  a 
wire  cage  under  the  mouth  of  a  tube  in  a  pneumatic 
trough.  The  sodium  filled  half  the  tube  with  the  gas. 
Af tor  an  interval  another  pieco  of  sodinm  was  introduced ; 
a  few  bubbles  of  gas  ascended,  and  immediately  there  was 
an  explosion,  sliatterini*  the  tube,  aud  dashing  the  water 
to  the  ceiling.  I  should  he  obliged  if  any  correspondent 
would  explain  what  took  place,  and  show  how  a  future 
explosion  may  be  avoided  ?— Evitor. 

[26*19.]— Cutting  and  Polishing  Stone.— I  have 
a  conglomerate  stone  which  takes  a  beautiful  polish,  and 
3  wish  to  be  informed  whether  I  have  gone  to  work  in  the 
right  way.  (1).  working  it  down  with  a  stone  called  in 
these  parts  Bridgend  stone— Tripoli  powder  ia,  I  believe, 
used  elsewhere.  (2),  pumice  stone.  (3),  Bnake  stone. 
|4),  putty  powder  on  coarse  flannel.  I  also  wish  to  know 
whether  there  is  any  machine  for  cutting  hard  stone 
(moderately  hard)  oreubiug  it,  similar  to  the  sired  stones 
formerly  used  by  the  London  paviours  ? — Dixas. 

[26*20.  J-Beattie's  Patent.— Will  some  one  tell  me 
the  principle*  of  Benttie's  fire-box,  which  seem*  to  be  in 
nse  on  all  the  London  and  South  Western  engines  ?  Does 
it  work  well,  and  are  the  engines  generally  efficient  ? 
I  often  see  one  engine  taking  a  very  heavy  train.— Q. 

..[^'O-Double  8tars  and  Binaries.— Wonlil 
Mr.  Proctor,  who  is  so  well  versed  in  the  law  of  proba- 
bilities, or  our  esteemed  "  F.  R.  A.  8.,"  kindly  say  what 
are  the  chances  or  probabilities  of  double  stars  being 
binary  systems  ?  I  should  like  to  amplify  this  question, 
and  put  it  in  the  form  of  a  series,  thus— donble  under  2" ; 
doubles  separated  by  2"  to  4",  4"  to  0",  6"  to  10",  10"  to 
15",  IS"  to  25",  Ac. ;  also  to  ask  tho  same  question  re- 
specting triples,  quadruples,  and  multiples  ;  but  I  fear 
the  answers  would  involve  large  demands  upon  tho  kind- 
neat  and  time  of  our  respected  preceptors.  Three  or  four 
week*  back  I  ventured  to  refer  Mr.  Proctor  to  a  remark 
of  hi*  in  the  English  Mechanic  respecting  thick  and 
thin  object-glasses.  Would  he  oblige  me  with  an  answer  ? 
— M.  D.  R. 

|  26422. 1  —  Westinghouse  Automatic  Air- 
brake.— Will  some  one  please  give  a  short  description  of 
it  ?  and  oblige—  Express  Driver. 

[26423. ]-Bpeed  of  Trains  on  Manchester, 
Sheffield,  and  Lincolnshire  Railway.— Will  some 
reader  give  the  longest  run  and  fastest  speed  on  this  line  ? 
— Express  Driver. 

[26*24.]—  Blotting  Pads— Will  any  of  your  readers 
please  inform  me  how  they  make  up  blotting  paper  pads, 
or  drawing  paiier  slabs  ?  What  is  used  round  the  edge  to 
make  them  hold  together  in  one  solid  block  ?— J.  L. 

MW6425.]— Dobby  Sides  Pattern  Pricking.— 
I  shall  feel  obliged  to  any  correspondent  who  will  inform 
me  how  to  learn  to  prick  dobby  sides.   I  can  make  the 

Kttcrns  when  they  are  pricked  on  paper,  bnt  I  want  to 
OW  how  to  prick  them  off  the  cloth,  and  how  to  write 
the  pattern  on  paper  off  tho  cloth  ?— A  Cocntrt  Lad. 

r2«420.]— Steatite  — I  shall  feel  greatly  obliged  if  any 
of  your  readers  ran  give  me  the  most  approved  method  of 
making  steatite,  or  any  other  similar  composition  that 
will  harden  quickly  P — Factum. 

[26*27.1— Silvered  Glass  Reflectors.— A  gentle- 
man in  China,  near  Canton,  wishes  to  have  a  good  tele- 
scope seat  out  to  him.  The  place  is  within  the  tropics, 
and  on  the  sea-coast.  Could  any  of  your  readers  inform 
roe  how  a  silvered  glass  speculum  would  stand  the 
climate  ?  Would  it  get  tarnished  soon  if— W.  C.  Crawford. 

[26*28.]— Distances.— 1.  What  is  the  distance  from 
Carlisle  to  Dumfries,  Kilmarnock,  and  Glasgow?  2.  Car- 
lisl#  to  Carstairs,  Edinburgh,  and  Glasgow  P  3.  Carlisle 
to  Hawick,  Galashiels,  and  Edinburgh  ?  1.  Glasgow  and 
South  Western  route ;  2.  Caledonian ;  3.  North  British.— 
Passkxgsr. 

[26t».]— Boiler  Pump— Would  "Assistance."  or 
any  other  reader,  help  me  out  of  the  following  difficulty  ? 
I  have  a  common  boil  r  pump  attached  to  a  30  horse- 
power engine,  with  a  5in.  ram,  and  ISin.  stroke  I  cannot 
get  it  to  pump  above  10  minutes  together,  and  when 
I  come  to  take  the  bonnet  off  to  look  at  the  valve,  and  see 
what  is  the  cause  of  it,  the  valve  is  always  to  fast  that 
I  have  to  get  tho  hammer  to  knock  it  loose.  I  have  had 
the  valve  in  the  lathe,  and  eased  it  two  or  three  times, 
bat  still  it  always  sticks.  I  may  say  that  tho  water  in 
the  hot  well  is  about  3ft.  higher  than  the  working  barrel 
of  the  pump. — One  in  a  Fix. 


hive,  or,  a*  "J.  C."  states,  a  box,  which,  of  course,  can 
be  made  with  the  comb-bars.  Are  these  merely  pieces  of 
wood  nailed  against  the  sides  or  across  the  box  r  I  pre- 
sume an  ordinary  hive  would  not  require  these  bars.  On 
placing  tho  bees  in  the  hive,  do  they  need  feeding  to 
commence  with  ?  In  what  position  Bhonld  they  be 
placed— against  a  wall,  in  the  open,  oramomr  bushes ;  and 
which  way  should  the  opening  to  the  hive  face  ?  Would 
the  bees  derive  any  particular  benefit  from  allowing  it  to 
face  the  south  ?— C.  E.  C. 

[26431.]— Stellar  8pectra.— What  is  the  smallest 
telescope  that  will,  in  conjunction  with  a  miniature 
spectroscope  and  lens,  show  the  spectra  of  stars  down  to 
the  4th  magnitude  ? — F.  D. 

[26432.]  —  London  University  B.  Sc.  Ex- 
amination, 1874.  — "Assuming  that  the  mean  co- 
efficient of  expansion  of  mercury  for  1°  C.  is  •0001815,  and 
that  of  glass  of  a  thermometer  000026,  find  the  reading  of 
such  a  thermometer,  of  which  the  bulb  is  plunged  in 
water  at  the  temperature  of  100°  C,  while  the  stem  is 
exposed  to  air  of  the  temperature  of  10°  C.  ?— Theta. 

[26*33.]— Cleaning  Oil  Paintings.— What  is  the 
best  and  safest  way  of  doing  this  ?  My  query  has,  no 
doubt,  appeared  before,  but  I  cannot  put  my  hand  on  the 
reply.  I  throw  myself  on  the  indulgence  of  your  nume- 
rous subscribers,  and  unit  an  answer. — D.  N.  E. 

[26434.]— Gilding  Organ  Pipes— I  am  about 
gilding  Borne  designs  on  mj  front  ornamental  pipes  (wood 
dummies).  1  have  iriven  them  two  coats  of  light  blue 
killed  with  lake.  I  want  to  know  what  I  am  to  wash 
over  the  pipes  to  prevent  the  gold  leaf  extending  beyond 
the  design  put  in  with  gold  sire  t  for  although  the  paint 
is  fairly  dry.  it  still  possesses  a  slight  degree  of  tackiness 
sufficient  to  make  the  gold  adhere  ?  I  was  thinking  of 
using  white  of  egg  beaten  up,  or  thin  starch,  but  having 
no  experience  I  am  afraid  to  venture. — E.  J.  D. 

[26*35.  ]-How  to  Copy  a  Print  by  Pressure  — 
Wc  often  have  nn  engraving  we  should  like  to  keep  or 
havo  select.  I  have  noticed  in  bound  books  that  the  print 
is  copied  on  the  opposite  page.  Now  query— can  I  take  a 
picture  and  damp  it  with  some  solution,  and  by  means  of 
pressure  transfer  it  to  another  piece  of  paper  P  If  so,  it 
would  be  the  thing,  as  I  should  get  rid  of  the  printed 
matter  too  often  found  at  the  back  of  the  Illustrnled  and 
Graphic  engravings.    Do  see  what  you  can  do,  and  favour 

:i — FlDDLEB. 

[26*36.]— Mining.— Will  any  of  your  leaders  give  me 
the  following  information  ?  L  State  the  dimensions  of 
openings  and  pillars  in  various  cases  of  post  and  stall 
work,  with  the  reason  of  the  employment  of  such 
dimensions.  2.  Give  a  description  of  "long  wall  "work- 
ings, stating  the  distance  apart  of  the  roads,  and  the 
advantages  of  the  system.  3.  How  does  the  inclination 
of  a  seam  of  coal  affect  the  safety  of  its  working  ?  4. 
What  is  the  best  class  of  engine  for  winding  and  hoist- 
ing  materials  in  shafts.  .r>.  Describe  the  construction  of 
a  good  ventilating  furnace,  with  sketch.— P.  K. 

[26437.]— Gas  Pitting.— I  am  about  to  fit  up  a  room 
with  gas.  Dimensions  of  room  i  Length,  30ft. ;  width. 
20ft. ;  height.  15ft.  I  wish  to  have  the  lights  suspended 
from  the  middle  of  the  ceiling.  Would  some  kind  reader 
inform  me  which  would  be  the  most  economical,  and  best 
for  lighting,  sun,  stars,  or  j,-pendents  ?— Countrt. 

[26438.] — Gas  Apparatus.— I  have  a  gas  apparatus 
for  boiling  and  frying.  When  I  have  it  in  use  it  fills  the 
house  with  gas.  I  havo  had  the  gnsfitter  several  times  to 
it,  but  he  does  no  good.  I  should  say  the  apparatus  is  a 
common  gas-pipe  coiled  aad  perforated  with  a  large 
number  of  small   holes.    Could  I  have  any  kind  of 


burners  tapped  into  the  pipe  to  stop  the  nuisance  P  If 
so,  what  kind  of  burner.  Would  some  kind  reader  in- 
form me  how  to  remedy  it  ? — Country. 


CHESS. 


All  communications  intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  Chester  Houso,  Lillicshall- 
road,  Clapliam  S.W. 

PROBLEM  CCCXVIIL— Bt  J.  W.  Abbott. 


[26*30.]— Bees— I  havo  read  "J.  C.'z"  tetter  (11084) 
with  some  interest,  and  should  deem  it  a  favour  if  he 
would,  through  our  columns,  assist  me  to  the  extent 
necessary  to  a  beginner.   In  Hie  first  place  I  procure  a 
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White  to  play  and  mate  in  three  moves. 


Answers  to  Correspondents  stand  over  until  next  week. 


Inoxidisable  Alloy.  —  Schmitz's  alloy  ia  a 
compound  of  copper,  platinum  and  tungsten, 
melted  together  iu  a  crucible  and  thrown  into  a 
solution  of  600  grammes  of  lime  and  500  grammes 
carbonate  to  the  cubic  metre  of  water.  Tho  grains 
nro  collected,  recast,  and  run  into  ingots.  The 
alloy  was  the  colour  of  18-c*rat  gold,  and  is  inoxi- 
disable. 


ANSWERS  TO  CORRESPONDENTS. 


All  communication* tk<ndd  b*  addretttd-to  tht  Enrroa 
°f  *•  Enoush  Mechanic,  31,  Tovu<ocfc-«tr»«t.  00* nU 
Qardtn,  W.C. 

HINTS  TO  CORRESPONDENTS. 
1.  Write  en  ono  side  of  the  paper  only,  and  pat  draw- 
ings for  illustration  on  separate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
mtnibers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Oonuneroial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  soientifio  information  is  answered  through  tho 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded ;  and  the  names  of  corre- 
spondents are  not  given  to  inquirers. 


The  following  are  the  initials,  fto.,  of  letters  to  hand  np 
to   Tuesday  evening,  June  27,  and  unacknowledoed 

elsewhere :— 

Charles  Tow.— W.  E.  G.-S.  P.— Nemo. — A.  Feildwich 

—Sulphur.— A  Teetotaler.— Castle  Hill. — J.  H.  B  

Pedestrian.  —  Surrey.  —  J.  B.,  Northampton. —Anti- 
Jesuit.— James  Fox.— Vinegar  Cruet. — J.  Dodson  — 
Cremona.  —  W.  W.  A.  —  Fad.  -  Harry.  —  An  English 
Mechanic— Jas.  Piatt.— W.  E.  S.— B.  B.— Tip.— J.  M 
Donaldson.— Rev.  J.  Verry.— Dr.  A.  W.  Blacklook.— 
F.  R.  A.  8.— No  Smoker.— Saul  Rymoa.— Earlv  Friend. 
— W.  W.— Early  Riser.— Thomas  Mills.— Cream  Cheese 
— T.  D.— C.  Peterson.— W.  G.  Lettsom.— Sidney  — M 
A.  0.  — W.  W.  S.  —  Franconioa.  —  R.  A.  Proctor.— 
British  Workman.— A  Banker's  Clerk.— E.  J.  B.— C  B 
F. — Aconite. — B.  H.,  8olr.— M.  Dempter.— W.  R.  Birt 
—  0.  E.  8.  —  C.  W.  Hodgson.  —  Kensingtonian.  —  J. 
Feilden.  —  J.  H.  J.  — Henry  Watson.—  Squirs-n.— G. 
Freyer.—  Watchmaker.— Hydraulic  Lime  Concrete.— Vf  l 

T.— Not  Tall. — Midsummer.— Miniature. — D.  Turner  

J.  W.  Fennell.-R.  G.  8.-C.  B.—J.  O.  E.-Brother 
Bob's  Wife.— Mono  Sulphite.— Wm.  Gill.— One  Who 
Blushes.— E.  Bewthine.— Caper.— Rocket.— PcrgolesL— 
J.  E.  Floyd.— Thos.  C.  Burton,  M.D.—  Jas.  Booth.— J. 
W.  Legge.— Henry  Bowman.— F.  J.  Letchfield.— Robert 
J.  Lattey.— M.  Watson.— J.  A.  Forde.— Edward  Holt. 
— D.  Hall.  —  Simondes.  —  H.  8.  White.  —  J.  A.  da 
l'Amoure.— Lodi.— Plumber.— G.  W.  Lindsay.— Bell. — 
Locomotive.— O.  Almond.— F.  Rowley.— Southampton. 
— Philo.— Spes.— J.  H.  Drake.— Periwinkle.— R.  B. 
Cave.  —  G.  L.  Fenwick.  —  Caraotacus. —  Palladium. — 
Amateur. — Vanadium. — John  Hall. — Rusty. — Geo.  W. 
Shrubsolo. — Arthur  Adam*. — Solon. — W.  O.  French.— 
E.  Elgar. — H.  P.— J.  Nicholson.— E.  L.  Livesay.— 
Edwin  Blakely  and  Co.— H.  Paget.— F.  G.  Walton.— J, 
Macauley.— John  Wilkes.— William  Provan.— 8.  W. 
— E.  Watson. — Thos.  Harrison.— Another  Watchmaker. 
— T.  L.— Me.— Thos.  Sandy.— G.  W.— Strong  Hair.— 
Semper  Lahore.— W.  H.  G.— 8.  J.  Abbott.— W.  G.  P. 
— Ga  iimn.  —  S  Bottcn-?.  —  Eneas.  —  Geo.  Howell. — 
Tracker. — M.  Mattieu  Williams.— Thos.  Hitchinson.— 
W.  G.  Wenly.— David  Sinim*. — E.  M.  T. — Express 
Driver.— Egerin.—G.—G.  F  Hardy. 

Isaac  Wood.  (There  is  no  "  pressure "  at  all  in  the 
arrangement  of  fountain  you  propose.   You  have  a 
combination  which  to  all  intents  and  purposes  is  a 
single  vessel,  and  as  soon  as  you  pour  the  water  therein 
it  will  fill  what  you  call  the  "  supply  pipes "  and  the 
lower  chamber,  and  stop  there.   The  resistance  of  the 
air  above  the  orifioe  of  the  fountain  jet  is  far  too 
powerful  to  allow  the  water  to  ascend.) — A  Countrt 
Lad.  ( A  good  strong  attack  of  scarlet  fever  or  whoop- 
ing cough  is  about  the  best  thing  for  removing  "  sun- 
burn and  red  colour  from  children's  cheeks."   You  will 
hardly  wish  for  such  a  remedy,  and  may  thankfully  let 
matters  alone,  and  refrain  from  troubling  us  with 
stupid  questions. )  — Cephas.  (Tobacco  plants  may  bo 
obtained  of  almost  any  respectable  nurseryman.  No 
one  would  be  interfered  witn  for  growing  the  plant  in 
a  garden,  but  in  your  case  any  attempt  at  curing  the 
leaves  would  very  properly  bring  the  Exoise  officers 
about  your  ears.) — Medical  Student.  (One  of  the  best 
fluid  dentifrioos  is  a  very  little  permanganate  of  potash 
in  water.   This  disinfects  the  month  and  breatn,  and 
so  far  aB  we  know  has  no  evil  effeot  on  the  teeth.) — 
G.  8.  H.  (Both  unsuitable.)—  Wood  Machinist.  (Yonr 
quotations  from  prior  patents  do  not  alter  the  facta 
with  regard  to  Plimpton's  skate,  and  we  do  not  think 
the  insertion  of  your  letter  would  strengthen  your  posi- 
tion.)— L'Eclair.  (Your  last  question  was  an  adver- 
tisemcnt,  so  is  ono  you  new  send,  and  with  respect  to 
the  other  you  had  better  read  what  has  appeared  in 
this  journal  on  tho  subject.    We  do  not  think  you  are 
likely  to  disturb  the  results  arrived  at  by  Professor 
Tyndall.)— W.  B.  (Unsuitable.)— Loox  Ahead.  (No- 
thing new.   It  has  been  proposed  many  times,  and  an 
illustrated  description  of  a  similar  device  appeared  only 
a  week  or  two  back  in  an  American  journal.) — Alfred 
Butler.    (It  cannot  be  compressed.) — J.  Hacebtt. 
(You  being  in  the  building  ought  to  know  best  whether 
it  is  unhealthy  or  not.)— J.  Strong.  (Write  direct  to 
the  editor  of  the   Echo,  Catherine-street,  Strand, 
London.)— W.  Billing.  (Not  in  our  lino.)— W.  W. 
( Yes.  We  are  getting  near  the  slack  time  of  the  year 
when  such  a  question  might  bo  discussed.) — Gin  ahd 
Bitters.  (Consult  our  advertisement  columns.) — P.  P. 
(Your  reply  is  simply  unintelligible.) 
A.  L.  Glencross,  J.  H.,  W.  J.  R,,  Nolla,  Yeadon,  Pax, 
Ixon,  Mac  Dandarts,  H.  K.  R.,  and  others  have  replied 
to  queries  already  similarly  answered. 
J.  Lo rimer  Mill,  Manchester.  A  Beginner.  A.  Z.,  W. 
Toogood,  W.  H.  B..  J.  Gray,  More  Light,  H.  T.— Set) 
indices  to  back  volumes. 
Gloucester,  John  Hockle.— Your  queries  are  advertisc- 
inento. 

Not  Tall,  J.  Hockett,  Watchmaker,  Value,  Halberd,  J. 
8.,  Hackney ite,  A  Toiler,  Bookseller.— Your  queries  are 
unsuitable. 

Miniature  B.,  and  A.  Fe'Mwio  i  —  Spon  and  Co.,  of 
Charing-cross,  are  the  puhlishei  |  of  "Sigma's"  book 
on  electricity.  The  price  is  Ss. 
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THE  THHHB  JOUHNAL6 

Whloh  eorar  the  whol*  range  of  subject*  pertaining  to  the  om- 
paMon,  Interest,  or  amusement  of  the  majority  of  mankind,  are 
the  ENQLI8H  MECHANIC  AND  WORLD  OP  SCIENCE,  the 
BUILDING  NK«B,  and  PUBLIC  HEALTH.  Every  reader  of 
the  ENGLISH  MECHANIC,  not  acquainted  with  the  other  two 
JoamaJ*.  should  at  on*?  become  a  subscriber  to  that  one  which 
mora  hamedlatoly  Interests  him.  If  connected  in  any  way  with 
Uu  am  of  ooaatruotion  or  daabrn.  ha  wUl  And  tha  BUILDING 
HEWS  a  perfect  atorahooae  of  Information,  and  a  moat  Talnabla 
for  b 


hia  advertisement  should  ha  naad  a  situation  or 
require  to  engage  labour.  PUBLIC  HEALTH  concern*  luelf 
with  (ha  treat  aaoae  Indicated  by  lu  title,  and  of  sours* 
lntareetaerorybodT.  Tha  Price  of  the  BUILDING  MBWS  la  *d., 
poat  free  aid.,  of  PUBLIC  HEALTH.  3d.,  poet  free  lid.  Bo  Ob 
iomalaare  pub'Uhed  at  tlie  Office  of  the  ENGLISH  MaUKANIG 
11,  Tavlatook-strset,  Coven  t- garden,  London,  W.O. 


THB  U)  VJDHTOH. 


APPLICATIONS  FOB  UTTBH  PATENT. 

JURE  9.  1878. 

BB.  J.  Duncan,  London,  for  improvement*  In  frlotion  ooup- 
Unfa.   A  communication. 

tBO.  A.  Dobble.  Glasgow,  for  lraproremenU  In  Indexing  bibles, 
such  improremonta  being  also  applicable  for  Indexing  other 
books. 

8ET1.  W.  San  day.  Radcllffs-on-Trect,  for  Improvement*  In  the 
construction  of  apparatus  for  planing  and  Sling  wood  and  rascal. 

xSTX  L  P.  Noble,  Walworth,  for  ImprovemenU  In  the  construc- 
tion of  wheel  or  roller  *kate*. 

873.  W.  Henunan,  Woburn,  and  J.  Henaman,  AmpthlU.  for 
Improvements  In  agricultural  dri'ls. 

2*74.  P.  T.  Burrows  and  J.  D.  Cotton,  Middlesex,  for  Improve- 
ments In  desks  for  use  In  retouching  phoiographlo  nagatavue. 

2275.  C  Attw.Kxl,  Birmingham,  and  J.  J.  Potter,  fbuulgwortb, 
for  ImprovenieuU  in  glazing  hurtloultural  and  other  bulldlnga 
and  structures. 

SETS.  A.  V.  Newton,  Chancery-lane,  for  Improvements  In  draw- 
ing beads  for  machinery  for  spreading,  drawing,  or  twisting 
hemp  and  other  fibrous  materials.    A  oommunloatlon. 

On.  T.  Evan*  and  W.  Dcaynai.  Walaall,  for  improvement! 
In  apparatus  for  washing  textile  faeries.  A  communication. 

2178.  J.  D.  Garrett,  Buokau,  for  ImproremenU  In  the  con- 
struction of  straw  elevators 

tZ79.  3.  D.  Garrett.  Buokau,  for  improvements  In  the  oonstrno- 
tlon  and  fitting  of  the  travelling  wheel  axle*  of  portable  and  trac- 
tion engines. 

tUQ.  J.  C.  Baraadon,  Dkley,  for  an  improved  manufacture  of 
chain  cable*  or  moorings,  and  In  the  mechanUnn  or  apparatus 
employed  therein. 

SMI.  J.  C.  Rtmaden,  Hkloy.  and  E.  Kelghley,  Bradford,  for 
Improvements  In  the  oombuatlon  of  fuel,  and  In  the  apparatus 
connected  therewith. 

2982.  J.  C.  Ramadan.  Ilkley,  for  now  or  improved  applications 
of  a  metal  fabric  and  lu  the  mochanlam  or  appliances  used  In 
onneotloa  therewith. 

3.  O.  Wsrsop,  Nottingham,  for  ImproremenU  In  roller 


2X44.  A.  B.  Crulckshank,  Dundee,  for  Improvements  In  appa- 
ratus for  disengaging  ships'  boats  from  the  lowering  tackles. 

BBS.  R.  W.  Wallaoe.  Battereea  Park,  for  Improvement*  In  the 
manufaoturs  of  sulphuric  anhydride,  and  Nordhauaan  acid,  and 
In  the  concentration  and  refining  of  sulphuric  and  other  adds, 
and  In  apparatus  therefor. 

2288.  F.  wuk-ins,  Euston-road,  for  ImpioveinenU  tn  propelling 
vessels  or  ■hips,  also  applicable  to  other  motive  power. 

2BJ7.  J.  Ball.  Chancer)  -lane,  for  a  new  or  Imp  roved  method  of 
extinguishing  fire  either  on  land  or  at  sea. 

1288.  K.  P.  W.  Boulton.  Oxford,  forlaii  rovemenUln  apparatus 
whereby  combustion  under  pressure  I*  applied  to  generate  fluid 
for  working  engine*. 

28B0.  J.  Foot,  Kennington,  for  a  new  or  Improved  combined 
spoon  and  fork. 

2290.  A.  H.  Clark,  Chancery-lane,  for  ImproremenU  In  cigar 
lighten.   A  communication. 

yjTl.  J.  Wood.  Manchester,  for  Improvements  In  apparatus  for 
shaping  and  moulding  plaatlo  materials  In  the  formation  of 
earthenware  and  other  article*. 

22KL  F.  Beattie,  Newport,  for  an  improved  method  of  erecting 
girder-bridges  and  viaducts,  and  appUanoes  to  be  employed  lu 
auch  erection 

X29B.  T.  Holroyd,  Lead*,  for  ImproremenU  In  the  mode  of 
applying  Mil-acting  temple*  to  looms,  and  In  tha  means  or  appa- 
ratus employed  therefor. 

2384.  W.  P.  Thompson,  Liverpool,  for  Improvements  In  appa- 
ratus for  washing  wool  and  other  similar  fibre.  A  communication. 

EBB.  J.  8.  Norrie.  Dundee,  for  trnprovvmente  in  the  manufac- 
ture of  floor  cloth,  roof  and  other  waterproof  covering  and  In  the 
means  or  apparatus  employed  therein. 

2296.  D.  Hend-rsou,  Birkenhead,  for  a  new  or  Improved 
machine  for  measuring  oom,  seeds,  pass,  aud  other  dry  sub- 

2807.  B.  F.  Lang  lots,  Paris,  for  an  improved  machinery  or  sppe- 
ratua  for  cutting  fabrics,  wood,  and  other  materials. 

EBB-  O.  Andrews,  Aahford,  for  an  Improved  tension  device  for 
roller- blind  oorde. 

taW.  J.  H.  Johaaon.  Llncolnla  Inn- field*,  for  ImproremenU  In 
gas  maters.   A  communication. 

2300.  J,  Needham,  Hammersmith,  for  improvements  In  port- 
able fountains. 

tarn.  0.  H-  Green,  New  Tort.  f<n- hnprovamenU  In  wood  paving. 
A  oommunloatlon. 

2302.  F.  Howard.  Oraoechuroh-atreet.  for  Improve  menu  In 
generating  heat  and  steam  in  marine  boilers. 

23DB.  H.  E.  Kewton,  Chancery -lane,  for  improvements  In  pan- 
taloon* and  other  garroenU.    A  communication. 

SSM.  J.  D.  Oarrett,  Buokau.  Prussia,  f  jr  Improvements  In  the 
manufacture  of  thrashing  machine  drums. 

2305,  J.  Schwartz.  Mile-end,  for  ImprovemenU  In  the  manufao. 
ture  of  *ugar. 

2308.  F.  Barber,  Sheffield,  for  Improvement*  in  the  construc- 
tion of  furnaces  for  steam  boilers  and  for  other  like  purpose*.  A 
oommunloatlon. 

281/7.  A.  Welghrmen,  Nottingham,  for  ImprovemenU  in  appa- 
ratus to  be  applied  to  bottle*  and  other  vessels  to  secure  the 

2308-  W.  A.  Lyttle.  Hammersmith,  for  ImprovemenU  In  the 
mean*  and  apparatus  for  exposing  solid  substances  to  the  action 
of  heat,  and  also  to  chemical  and  absorptive  action  In  relation  to 
gases,  vapours,  and  liquid*. 

8308.  H.  Palmorantt,  Stockholm,  for  ImprovemenU  In  mowing 
machine*,  also  applicable  Icipxrt  to  reaping  machine*. 

3310.  B.  C.  Smith.  Edinburgh,  for  new  or  improved  machinery 
or  apparatus  for  charging  he»vy  guns. 

2311.   J.  Banks.  Ourk,  for  ImprovemenU  In  ventilators. 

2512.  0.  A.  Perron,  Pails,  for  an  Improved  system  of  cylindrical 
burner  with  closed  wick  to  be  used  In  lamps  for  burning  mineral 
oils. 

2813.  E.  de  Pass,  London,  for  lmprow-m-nU  In  the  method  of 
and  machinery  or  apparatus  tor  combing  fibrous  materials.  A 
oommunloatlon. 

2314.  O.  F.  Deacon,  Liverpool,  for  ImprovemenU  In  valves  for 
reducing  or  regulating  fluid  pressure 

8315.  J.  H.  Andus.and  H.  Bate*.  York,  for  Improved  machinery 
or  apparatus  for  scouring  and  polishing  wheat  or  other  kinds  of 
grain. 

SSM.  F.  B.  Saxby,  Windsor,  for  Improvements  In  and  relating 
to  valve*  for  reducing  or  regulating  the  pressure  in  mains,  pipes, 
and  other  conduit*, 

SH7.  B  M.  Young,  Manchester,  for  ImprovemenU  In  sewing 
machines,  mt  re  especially  In  relation  to  overcast  sewing. 

3318.  A.  M.  Clark.  Chancery-lane,  for  ImprovemenU  in  machines 
for  trimming  and  poll-hlng  or  flnl'hlng  the  sole*  and  heels  of 
boot*  and  shoes.— A  communication. 

8S18.  A.  Howard.  Portsmouth,  for  ImprovemenU  in  apparatus 
for  lowering  ships'  hosts. 

XML  J.  Vernon,  Newton  Stewart,  for  Improvements  In  toilet 
or  wa*hh*nd>-tana  seivloes, 

3321.  W.  R.  Lake,  H  .uthemi  ton-bulldln;r*.  for  ImprovemenU 
In  apparatus  for  registering  tnllwsy  and  o  I  Iter  fares,  and  for  simi- 
lar purposes.   A  cnmmuidc  itlon. 

8322.  J.  H.  J-.hnsnn,  Middlesex,  for  ImprovemenU  In  machi- 
nery or  appnrs'.us  for  oomblng  wool  and  other  fibrous  materials. 

eurnmuniostion. 


2333.  J.  Bldebotham.  Blackpool,  for  ImprovemenU  In  tha  bund- 
Ins  or  construction  of  walla  and  other  building*,  both  of  a  tempo- 
rary or  of  a  permanent  nature. 

2S4.  B.  J-  B.  Mills.  Southampton-buildings,  for  ImprovemenU 
In  means  or  apparatus  employed  In  communicating  motion  to 
sewing  and  <  ither  machines. 

2325.  J.  Hsnoox,  Hungerford,  for  improvements  In  elevators  or 
apparatus  for  raising  wheat-sheaves,  straw,  hay,  and  other  sub- 
stance*. 

2308.  W.  Tinsley,  Strand,  for  improvements  In  apparatus  to ' 
be  applied  to  bedstead*  to  facilitate  shlf  tlug  the  position  of  Inva- 
lid*. 

23Z7.  W.  Morrison  and  J.  B.  Morrison,  Edinburgh,  for  an 
Improved  apparatus  for  hauling  or  working  the  naU  of  fishing.  ■ 

boats. 

212*.  J.  Coode.  Westminster,  for  Improvements  In  dredging 
or  re  mo  vlna  sand,  slit,  and  other  material*  whan  submerged. 

3330.  B.  J.  Hough,  London,  for  improvements  In  obtaining  and 
applying  motive  power  for  aubmarine  operation*. 

3330  P.  Jensen,  London,  for  ImprovemenU  In  extinoteurs.  A 
ffl>mm  nni^sf  Ion. 

2331.  W.  B  Lake.  Bouthampton-bulldlnga,  for  ImprovemenU 
In  machinery  for  making  wood  screws.    A  oommunlcsti  jn. 

8333.  H  Bate,  Wandaworth-rosd.  Surrey,  for  an  improved  horse - 
clipping  machine. 

3333.  T.  Taylor,  Hanlsy,  for  lmnrovemento  In  machinery  or 
apparatu*  for  driving  potters  and  other  lathe*. 

2334.  F.  Water*  and  F.  8.  Linton,  Cambridge,  for  ImprovemenU 
lu  roofing  tiles  and  In  the  method  of  uniting  or  keying  the  same 
together. 

2333.  O.  L.  Jeffries,  Birmingham,  for  a  new  or  improved  cart- 
ridge oaae  ooiler  or  reoapper. 

EMU.  H.  Glenn.  Aneriey,  for  ImprovemenU  In  tha  mod*  of 
fastening  boots  and  shoe*. 

2337.  H.  Brueton,  Birmingham,  for  ImprovemenU  In  pens  for 
writing  and  marking. 

ZUa.  A.  Wilson,  Sheffield,  for  an  Improved  method  at  utilising 
the  waste  heat  of  cupola  ana  other  furnaces. 

2139.  W.  E.  Newton,  Chancery. lane,  for  ImprovemenU  In  the 
treatment  of  tha  reluae  or  sludge  oil  produced  In  the  distillation 
or  purification  of  crude  petroleum,  asphalts,  bitumen,  and  other 
substances  from  wr  iek  hydrocarbon  oil*  are  ohtiined.  the  object 
of  such  treatment  being  to  obtain  useful  products  therefrom.  A 
communication. 

2340.  D.  Bantley,  Bury,  for  ImprovemenU  In  obtaining,  apply- 
ing, and  economising  motive  power. 

23*1.    H.  Brlnaine.d,  Ipswich,  for  ImprovemenU  In  carriages. 

83*8  J.  Longbottom,  Hudderafield.  for  a  new  or  Improved 
stopper  for  bottles. 

23*3.  E.  T.  Hughe*,  Chanoery-lane,  for  ImprovemenU  In  curtain 
fixtures,    A  communication. 

23*4.  J.  Lodge,  Hudderafleld,  for  a  new  or  Improved  textile 
fabric 

2145.  W.  R.  Lake,  Southampton-buildings,  for  ImprovemenU 
in  bomb-Ian  oes.   A  communication. 

2118.  C.  D.  Abel.  Southamptm  bu  ldlnga,  for  ImprovemenU  In 
toilet  brushes  and  combs.    A  communication. 

■±A7.  D.  L.  Dsraoncourt,  France,  for  ImprovemenU  In  regulating 
the  proportional  draught  in  furnaces  of  steam  generator*,  by  the 
automatic  a:.d  combined  action  of  the  dampers  and  furnace 
d» 

2348.  E.  Palno,  Liverpool,  for  ImprovemenU  In  apparatus  for 
ekMiiliig  the  bottom*  aud  side*  of  nsvtgablo  rosiola  when  afloat, 
•nd  in  gear  for  voirklng  such  apparatus. 

-.319.  B  Tuck,  City-road,  for  a  new  or  Improved  instrument  or 
tool  to  be  used  lu  mounting  photographs  and  scraps  or  small 
picture*. 

8980.  J.  n  Johnson,  Lincoln's  Inn-fields,  for  Improved  apps- 
rat  a-  for  generating  and  dl-itllllng  oar  buret  ted  hydrogen  gas  from 
coal  or  other  carbouaosous  muiei ;  ,1-.    A  communication. 

2351.  W.  E.  T«alc,  Worsiey,  for  ov rosin  ImprovemenU  In 
machinery  and  brushes  for  cleaning  wire  gauzes  and  other  meUi 
surfaces. 

2352.  F.  W.  Webb,  Crewe,  for  ImprovemenU  In  mechanism  or 
arrangements  for  Interlinking  railway  poinu  and  signals. 

235*.  T.  F.  Harvey  and  J.  P.  R  .we.  Dowlsia,  for  ImproremenU 
in  tho  permanent  way  of  railways. 

235*.  F.  B  Beckett.  Chelmsford,  for  ImprovemenU  In  the  con- 
struction of  valrea  for  regulaUne  the  flow  of  steam,  water,  gas,  or 
other  fluids. 

2355.  W.  8.  Fish,  Glasgow,  for  Improvements  In  motive  power 
engines,  the  same  being  also  applicable  to  pumps.    A  communl- 

Cntion. 

23>>.  O.  C.  Rice,  Lincoln's  Inn-fields,  and  J.  A.  Walker.  Bow, 
for  ImprovemenU  in  apparatus  for  raising  and  discharging 
liquids,  the  said  apparatus  bebig  applicable  to  every  matter  and 
thing  where  the  same  la  of  practical  utility. 

2357.  T.  M'CuUoch.  D  M'Cullocr,,  and  D.  Burnett,  Kilmarnock, 
for  ImprovemenU  In  steam  or  other  motive. power  engines. 

2358.  B  B.  Pumphrey,  Baltimore,  for  ImprovemenU  In  means 
or  apparatus  for  faotllUtlng  swimming  and  airing. 

2158.  O.  F.  Peal  1,  J.  W.  Boy,  and  P.  Dorwnrd.  London,  for  Im- 
provemenU In  mean*  for  use  In  treating  hop.  vine,  and  other 
plants  for  the  prevention  and  oure  of  bug.  smut,  and  other 
p  iraslus  and  fungi. 

2300.  J.  F.  Schnell,  CasUeford,  for  ImprovemenU  In  lamps  and 
burner*,  and  In  the  means  or  apparatu*  employed  for  generating 
gaa  for  the  same  from  bencollne  for  Illuminating  purposes. 

3381.  W.  Bradbury,  Manchester,  for  Improvements  In  looms 
for  weaving  narrow  fabrics. 

8388.  F.  B.  Welch  and  H.  B.  Scott,  Manchester,  for  Improve- 
menU In  apparatus  emi loyed  In  the  agitating.  Incorporating, 
and  combining  of  matter*  or  substances. 

8583.  H.  Detrles.  Houndsdltoh,  for  an  Improvement  In  the 
glansea  of  railway  carriage  roof  lamps. 

2384.  J.  W.  Kirk,  Sunderland,  for  ImprovemenU  In  the  manu- 
facture of  blown  glass  bottles  of  every  description  by  forming 
their  shape  by  rolling  Instead  of  by  moulds. 

2385.  E.  T.  Hughes,  Chancery-lane,  for  ImproremenU  In 
revolving  shutter*  and  blinds.    A  oommunloatlon. 

2388.  J.  Leemlng,  Bradford,  for  ImprovemenU  In  looms  for 
wearing. 

8387.  R.  Brown  and  B  W.  Brown,  Liverpool,  for  ImproremenU 
In  and  applicable  to  photography. 

2S«.  A.  M.  Clark.  Chancery- lane,  for  ImprovemenU  In  steam 
and  other  turbines.    A  communication. 

2388.  A.  V.  Newton,  Chancer.!  -lane,  for  ImprovemenU  in 
machinery  for  heckling  hemp  and  other  fibrous  material*.  A 
communication. 

2378.  T.  H.  Gray,  Clapham  Junction,  for  ImprovemenU  In  the 
mode  of  cleansing  and  preparing  grain  and  flour  for  various 
useful  purposes. 

2371.  H.  Jeanneret,  Cheltenham,  for  ImprovemenU  In  the 
treatment  of  articles  composed  of  Iron  and  oom  pounds,  of  Iron. 

2372.  E.  R.  Daniel,  Cwingelly,  for  ImprovemenU  Is  the  process 
of  manufacturing  bar  Iron. 

S173.  J.  Thomllnson,  Carlisle,  and  J.  Balk  eld,  Middlesex,  for 
tm  <rovemenU  In  kiln*. 

2374.  J.  T.  Dann,  North  Brixton,  for  ImprovemenU  In  thecon- 
«t ruction  of  apparatus  for  lighting,  extinguishing,  and  regulat- 
ing ga*  flame*.    A  communication. 

2375.  8.  Marsdrn,  Leeds,  fm  ImprovemenU  In  machinery  or 
apparatus  for  crushing,  breaking,  and  pulverising  hard  and 
brittle  substance*.    A  communication. 

2378  T.  W.  8.  Benouf,  Jersey,  for  ImprovemenU  In  screw 
nroi>ellet  s  f  or  ship*. 

2377.  W.  F.  Pearseand  A.  Lever,  London,  for  Improved  means 
and  apparatus  for  indicating  names  of  firms,  numbers  of  houses, 
and  other  like  information,  upon  po--U  In  street*  or  roadways. 

2378.  W.  Brookes,  Chmeery  lane,  for  a  new  or  improved  instru- 
ment for  taking  »lmulUneomly  various  samples  of  groin,  an  tar, 
or  other  merchandise  contained  in  saoks,  barrels,  or  other  recep- 
tacles, or  stored  in  granaries,  ships'  holds,  or  other  places.  A 
communication. 

2<70.  C.  Cousin,  Antwerp,  for  an  Improved  apparatus  for  indi- 
cating leakage  In  ship-'  holds. 

23S0.  H.  8.  Firman,  Southampton-buildings,  for  ImprovemenU 
In  machinery  for  rendering  and  drying  animal  substanoes  or 
residues,  and  preparing  them  for  (manure  and  other  purposes, 
applicable  also  (o  certain  vecetable  substances. 

2181.  C.  C.  Wslker,  Salop,  for  ImproveinenU  In  apparatus 
used  for  planing  and  surfacing  metals. 
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Front  Pago  AdverttessoenU  Ft. 
sXterwards  Bd.  pee  line.  Paragrs 
per  Una.    No  front  page  or  paragraph  advsrtlssrrnvent  Inserted  lor 
lass  than  Ffve  Sbilllns*. 

AD VERTIBEMENT8  la  EICHAJf OB  OOLtTMS-for 

Sixteen  Word    _     _     _     -  1  * 

For  every  succeeding  Eight  Words...      _      _      _  •  • 

torn. 

AdvertlsemsnU  snst  reach  ths  offloe  by  B  p.m.  oa  Twsday  to 
Insure  lnsartlosi  In  ths  foUswlng  Friday*,  numaer. 


OUR  EXCHANGE  COLUMN. 

fwsssswts/srJ 

Minoeoono  Turn  Table,  for  making  oellg,  flaMirug 

Slides,  4c,  for  good  Objects,  also  soms  Slides  of  Dlatotnsoss  lot 
eiohangs.-T.    BROWN,  Water  Glider   and  Electro  Patter,  7, 

Bpencer-street,  B.C. 

Stebl  Post  Wheat  Mills  (serersJ)  for  family-  oas— 
porridge,  bread,  so. — G.  F.  Bbomhsai),  Stoke  Bishop,  Bristol. 


WANTED. 

A  GENTS  WANTED,  for  increase  of 

-^K-  inoeme  or  permanent  employment;  our  terms  ars  most 
liberal :  no  previous  knowledge  required  and  na  .iak.— Addrsss, 
SL  WELLS  and  Co.,  88.  Renshaw-street,  Liverpool. 


XTMPLOYMENT  EVERYWHERE.— 

-LJ    £3  Weekly.    AGENTS  WANTED  In  every  town  for  oar 


extraordinary  novelties,  adapted  to  all  claaaea.  _ 
cess.  Rare  opportunity  i  no  rUk.-B.  W.  BACON  A  Co..  117,  Btzaeo, 

London. 

T  IQ-HT  JOINER  —A  thoroughly  good 

J~J  Workman  In  a  Decorative,  Composition,  and  Csrvtsg  sod 
OUding  Works,  bv  Wiodworktag  Machinery .  Permanency. - 
Appl>  to  J.  BOOTH,  76.  Quay-street,  Mauohester.  

PLUMBERS,  Glaziers,  and  Painters.— 
Skilled  Workmen  can  have  constant  work.— Apply,  b; 
letter,  with  term*  and  references,  to  NEFF  MALLLIM.  1.  Chsthsa 
place.  Susses. street,  Norwich.  

NEW  ENGLISH  SETTLEMENT, 
EITTOLAND8.  Parent  Southern  BraslX-Ther*  Is  so 
opening  for  rough  CARPBNTKR8,  Sawyers,  men  accustomed  to 
fell  timber,  end  one  or  two  men  used  to  work  a  saw  mQl,  water- 
power.  Grant  of  land  made  to  those  with  families,  and  a  part 
or,  u  here  neoessiry .  the  whole  passage  money  advanced.— ApplT 
personally,  or  address  riBcnxTAKT,  0,  Palmerston- buildings.  Old 
Brawl-street.  Lofid  n,  B.C.  

WANTED,  ENGLISH  MECHANIC, 
Vol.  XIX.,  New ;  or  Sec  rod  hand  If  In  good  oondiUon— 
W.  H.  SMITH  A  SON,  Railway  Button,  Cambridge. 


JfetA«sU.-[Al)TT.| 


w 


ATERLOO  COLLEGE. 

NORTHAMPTON. 
Princii.al-C.  LB  KB.  F.C.8.  .  .„,_ 

Assisted  by  resident  English  and  Foreign  Msatsra  of  ahOWj. 
Term*  moderate,  and  Inclusive  If  required. 
Prospectus  with  view  on  application. 

Li"  Fix*. 

Thorough  English. 
Modern  Languages. 
Drawing  for  Builders,  Engineers,  sVo. 

Science  praotloally  Uusht:  there  I* a  first-rate  Ubwasory- 
Preparation  forCambridge  L  col  and  aU  Scientific  Examlnauoc*. 
Reference*. 


SELF-SUPPORTINO 


IVTATIONAL 

INSTITUTION  FOR  DISEASES  OF  THB  SET". 
(Established  1MM). 

Patlente  are  seen  at  Etf.  O ray's  Inn-road,  Kins'*  Cross.  • 
Mor-lay  and  Thursday,  and  at  10,  Mltre-street,  Alsgai*.  ■ 
Wednesday  and  Friday  evening*  from  six  till  runs, 
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ARTICLES. 

THE  NEW  TELEGRAPH  SYSTEM. 

\Af  E  have  received  a  prospectus  of  a  new 
kind  of  telegraph,  which,  we  learn 
from  an  extract  from  the  Times  which 
accompanies  it,  is  the  invention  of  a  Spanish 
gentleman.  If  we  are  to  believe  the  pros- 
pectus, it  is  a  very  wonderful  invention; 
for,  not  to  mention  mere  details,  it  appears 
to  dispense  with  a  battery,  and  "messages" 
are  went  by  merely  pressing  one  of  a  series 
of  buttons  in  the  apparatus. 

The  reference  to  a  "Spanish  gentleman" 
as  the  inventor  i9  slightly  vague,  but  that 
would  be  immaterial  if  a  clear  description 
of  the  apparatus  and  an  explanation  of 
what  it  is  capable  of  doing  were  set  out  in 
the  prospectus.    That  there  is  something 
in  the  "  invention  "  is  obvious,  or  it  would 
not  have  received  a  lengthy  though  rather 
confused  notii*  in  the  Times;  but  in  what 
shape  that  something  was  presented  to  our 
contemporary    does    not  clearly  appear. 
From  the  prospectus  we  learn  that  each 
separate  dwelling  or  place  of  business  in  a 
town  can,  at  a  trifling  cost  (of  course  !).  be 
placed  in  direct  communication  with  police 
and  fire-stations.    The  "  sole  requisites " 
(we  are  giving  the  substance,  if  not  the 
actual  words  of  the  prospectus)  are  a  box 
containing  the  transmitting  apparatus,  and 
another  at  the  central  station  containing 
the    receiving    apparatus.    The  interior 
mechanism  of  these  wonderful  boxes  is 
so  constructed  as  to  produce  a  series  of 
"metallic contacts"  and  "electric currents," 
which  cause  a  bell  to  sonud  in  the  police  or 
fire-office,  and  then  iminediatclylprint  with 
'•perfect  clearness  and  distinctness"  the 
address  of  the  house  calling  for  help,  and 
also  the  nature  of  the  assistance  required, 
no  previous  knowledge  of  telegraphy  being 
necessary  to  manipulate  them.    The  re- 
ceiving-box contains   a    Morse  recorder, 
which  is  connected  by  means  of  two  insu- 
lated wires,  with  the  main  cable  running 
through  all  the  streets  comprehended  in  a 
section  of  the  town  ;  and  two  similar  wires 
oonnect  with  the  transmitting  apparatus  in 
each  house  the  owner  of  which  considers  it 
worth  while  to  avail  himself  of  the  advan- 
tages afforded  by  the  new  telegraph.  When 
a  message  is  being  transmitted  from  any 
given  house  the  others  on  the  line  are  cut 
off,  so  that  any  message  they  may  send 
cannot  interrupt  the  one  in  possession  of 
the  line  wire,  but  will  remain  in  the  wire  to 
be  delivered  in  its  turn.  If  messages  should 
pass  along  the  wires  simultaneously  to  any 
of  the  receiving  stations  they  are  printed 
off  in  regular  succession  and  with  exact- 
ness.   From  the  meagre  description  of  the 
apparatus  furnished  by  the  prospectus  we 
learn  that  it  is  merely  necessary  to  move 
an  index  round  to  the  desired  signals  as 
marked  on  a  dial,  and  the  receipt  of  the 
message  will  be  indicated  by  the  return  of 
the  index  to  the  zero  point.    As  before 
mentioned,  if  the  line  should  be  already 
occupied  the  message  waits  on  the  wire,  and 
the  transmitter  must  wait  to  see  his  needle 
return  to  the  zero,  when  he  will  know  that 
his  message  has  been  received.    The  agents 
of  the  inventor  do  not  think  it  necessary 
to  "explain  the  process,"  but  by  putting 
this  and  that  together,  with  the  following 
explanation  of  theprinclpleof  the  apparatus, 
a  tolerably  correct  idea  of  its  working  may 


be  obtained.  Each  instrument  has,  as  we 
have  mentioned,  two  separate  wires,  which 
are  normally  two  separate  and  distinct 
circuits.  One  of  these  is  called  the  starting 
wire,  and  the  other  is  the  Bending  wire. 
When  it  is  desired  to  send  a  message  a 
current  is  sent  along  the  starting  wire, 
which  has  the  effect  of  setting  the  receiving 
instrument  going  and  of  breaking  its 
connection  with  the  starting  wire,  at  the 
same  time  making  a  circuit  with  the  send- 
ing wire.  The  message  is  then  received, 
and  the  recording  instrument,  which  is  set 
by  clock  work  to  go  for  a  period  sufficient  to 
receive  the  message,  stops,  breaks  the 
circuit  with  the  sending  wire  and  again 
makes  connection  with  the  starting  wire 
when  if  another  message  is  waiting  it 
repeats  the  operation.  The  battery  is  at 
the  central  or  receiving  station,  and  the 
starting  wire  is  connected  to  all  the  instru- 
ments in  such  a  manner  that  each  or  all 
can  break  the  connection  and  go  to  earth 
When  one  of  the  transmitting  instruments 
is  thus  put  to  earth  all  those  beyond  are 
thrown  off,  and  the  current  passing  along 
the  starting  wire  to  the  receiving  instru- 
ment brings  the  sending  wire  into  action 
for  the  transmission  of  the  message.  This 
is  accomplished  by  a  magnet  which  actuates 
a  small  apparatus  in  such  a  manner  that 
other  stations  are  cut  off  the  sending  wire 
and  a  circuit  is  formed  between  the  central 
station  and  the  house  desiring  to  speak  the 
central  office.  Thus  it  is  impossible  for  any 
one  to  Bend  a  message  unless  he  has  pre- 
viously sent  a  signal  by  the  starting  wire, 
which  puts  his  instrument  in  circuit  with 
the  receiver,  and  breaks  the  connection 
with  others  on  the  line;  but  all  can 
send  messages  without  waiting,  as  their 
signals  will  remain  on  the  wire,  and  will  be 
delivered  as  soon  as  a  circuit  is  made  with 
their  instruments. 

In  its  simplest  form  the  transmitting 
instiument  presents  a  disc  containing  four 
buttons,  on  pressing  one  of  which  the  direc- 
tion of  the  house  is  indicated  at  the  re- 
ceiving station,  while  the  other  three  signal 
respectively  the  need  of  medical  assistance, 
the  presence  of  thieves,  or  a  call  for  fire- 
engines.  These  three  signals,  by  combina- 
tion and  repetition,  may  ue  made  to  give  35 
different  messages,  and  wo  presume  by 
utilising  one  as  the  "  dot,"  ana  another  as 
the  "  dash."  a  message  of  any  kind  could  be 
sent.  But,  however  ingenious  the  apparatus 
of  the  inventor,  his  proposals  are  scarcely 
likely  to  meet  with  that  ready  acceptance 
which  his  agents  apparently  expect  from 
borough  corporations  and  "  other  public 
bodies.  It  would  no  doubt  be  a  useful 
tiling  to  have  telegraphs  in  each  house  or 
all  along  our  streets,  so  that  firemen  could 
report  the  progress  of  a  fire  and  summon 
assistance,  and  a  few  more  iron  posts  at 
which  policemen  could  report  occurrences 
on  their  beats  and  themselves  to  the  inspec- 
tors at  the  stations,  would  be  inexpensive 


amply  sufficient ;  but  if  the  "  Spanish 
gentleman  "  really  wishes  his  invention  to 
be  taken  up  by  "  borough  corporations"  and 
other  public  bodies,  he  must  fit  up  the 
apparatus  at,  say,  a  large  hotel  or  a  railway 
station,  and  submit  it  to  the  test  of  prac- 
tical everyday  work. 


TOI*-  XXTTT.-No.  580. 


enough;  but  how  large  a  staff  would  be 
required  to  keep  the  lines  and  apparatus  in 
order,  and  whence  are  the  funds  to  come 
for  the  first  outlay  ?  Although  we  have  not 
yet  complete  particulars  of  the  apparatus 
it  is  obvious  that  it  must  be  of  rather  deli- 
cate construction ;  and  spite  of  the  asser- 
tion of  the  prospectus  that  the  new 
system  combines  economy,  simplicity,  and 
clearness  and  certainty  in  dispatch,  we  must 
decline  to  believe  in  the  first  nntil  we  are 
furnished  with  the  figures,  and  in  the  second 
until  we  are  supplied  with  the  details  of  the 
apparatus.  Clearness  and  certainty  in  dis- 
patch may  be  readily  attained  when  the 
signals  are  limited  to  a  few,  and  those  of  the 
simplest  character  ;  and  as  to  certainty,  that 
depends  on  the  good  condition  of  the  appa- 
ratus and  the  bines,  and  nowadays  is  simply 
a  question  of  expenditure  of  time  and 
labour  on  inspection.  For  any  of  the  useful 
purposes  proposed  our  present  systems  are 


THE  ECONOMY  OF  STEAM-ENGINES. 

T^HB  vexed  question  of  compound  v.  single 
engines,  which  has  occupied  the  atten- 
tion and  divided  the  opinion  of  the  engineer- 
ing world  for  more  than  half  a  century,  is,  it 
would  seem,  gradually  settling  down  to  a 
full  appeciation  of  the  respective  meritB  of 
the  two  types.    The  Cornish  engine  may  be 
said  to  still  hold  its  own  in  its  special  field, 
though  the  average  duty  is  not  equal  to  that 
recorded  in  years  gone  by.  probably  because 
little  encouragement  is  given  to  those  who 
would  undertake  the  work,  and  full  and 
accurate  reports  of  the  duty  of  any  one 
engine  are  rarely  made.  Similarly,  although 
elaborate  tests  of  engines  have  Leen  made 
here  and  there,  they  have  either  not  been  so 
complete  as  could  be  desired,  or  have  not 
been  earned  on  for  a  sufficient  length  of 
time  ;  and  consequently  the  results  obtained 
have  failed  to  carry  conviction  to  their 
critics.    If  we  have  a  trial  of  a  well-made 
pair  of  Corliss  engines,  with  all  the  newest 
and  most  improved  fittings,  and  supplied  by 
the  best  and  most  economical  boilers,  the 
result  of  which  shows  a  considerable  economy 
in  fuel  over  the  ordinary  type  of  single 
cylinder  engines,  the  advocates  of  the  com- 
pound type  are  sure  to  find  some  defect  in 
the  trial,  or  to  assert  that  the  results 
obtained  can  be  and  arc  surpassed  by 
engines  of  their  own  choice.  Unless  a  careful 
and  exhaustive  trial  is  made  the  results  are 
apt  to  be  deceptive,  and  such  a  trial  is 
necessarily  difficult  and  expensive  to  carry 
out.  With  an  engine  that  is  doing  its  ordi- 
nary work  it  is  rarely  resorted  to,  aud  mill- 
owners  and  others  are  going  on  contentedly, 
burning  at  least  double  the  quantity  of  coal 
that  their  work  really  requires;  for  the  loss 
occurs  in  two  ways :  (1),  from  the  difference 
in  fuel   economy   between  a  bad  and  a 
good  engine ;   and  (2)  from  carelees  and 
bad  firing,  which  the  absence  of  any  real 
knowledge  of  the  quantity  actually  required 
renders  it  impossible  to  check,  except  in  a 
rough  and  totally  inadequate  manner.  A 
few  figures  may  make  this  important  ques- 
tion evident  to  those  who  do  not  apparently 
seem  able  to  comprehend  it.    If  we  take  a 
couple  of  engines,  each  of  100  indicated 
horse -power,  working  12  hours  a  day,  for 
300  days,  the  one  an  ordinary  single  cylinder 
the  other  a  compound  of  the  best  construc- 
tion, the  former  may  use,  say.  700  tons  of 
coal  in  doing  exactly  the  same  amount  of 
work  as  the  latter  will  do  on  350  tons.  If 
we  take  £1  as  the  average  price  of  coals 
there  is  here  an  annual  saving  of  £350 — a 
sum,  which  at  5  percent,  compound  interest, 
would  amount  to  quite  a.  small  fortune  in 
the  lifetime  of  the  engine.    The  meanest 
capacity  can  understand  a  sum  of  that  kind, 
and  it  remains  only  to  show  that  the.  data 
are  correct — and  here  we  come  to  the  one 
mportant  fact  that  it  has  been  shown  over 
and  over  again  that  a  well- designed  modern 
steam-engine  (we  6ay   nothing  about  the 
type)  ought  not  to  consume  more  than2Jlb. 
of  good  coal  per  indicated  horse-power, 
whereas  we  suspect  that  many  large  engines 
in  mills, factories, and  "shops,"  an' actually 
using  41b.,  61b.,  and  even  71b.  per  horse; 
power. 

What  is  wanted  by  steam-users  is  a  simple 
and  easy  method  of  testing  their  engines, 
and  this  we  believe  they  will  find  in  the 
method  devised  and  brought  to  its  present 
state  of  perfleotion  by  Messrs.  Farey  and 
Donkin,  two  members  of  the  firm  of  Dor  kin 
and  Co.  In  testing  an  engine  it  is,  first  of 
all  necessary  to  determine  tb.^  quantity 
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water  required  to  be  evaporated  in  the  boiler 
to  produce  a  horse-power  as  shown  by  the 
indicator';  but  until  the  method  we  are  about 
to  describe  was  invented,  an  elaborate  and 
exhaustive  trial  was  necessary  before  the 
required  information  could  be  obtained.  In 
the  case  of  condensing  engines,  however, 
the  desired  information  is  now  obtained 
simply  by  measuring  the  quantity  of  water 
passing  through  the  condenser,  noting  its 
riso  of  temperature,  and  comparing  the 
data  thus  obtained  with  the  diagrams  traced 
by  the  indicator — a  method  so  simple  that  it 
requires  no   stoppage  or  alteration,  but 
on  the  contrary  is  best  put  into  practice 
while  the  engine  is  performing  its  regular 
work.    Nearly  all  the  steam  which  enters 
an  engine  passes  into  the  condenser,  only  a 
comparatively  small  proportion,  especially 
in  steam  jacketted  engines,  being  condensed 
ia  its  passage  through  the  cylinder.  If, 
therefore,  the  quantity  of  steam  coming 
out  of  the  engine  is  measured  the  quantity 
which  goes  in  is  known  to  within  a  small 
percentage,   and  this  quantity  is  easily 
ascertained  by  measuring  the  condensed 
water  as  it  passes  out  of  the  condenser  and 
allowing  for  the  small  percentage  more  or 
less  according  to  the  construction  of  the 
engine.    By  this  means  any  uncertainty  as 
to  quality  of  coal,  state  of  boilers,  skill 
of  fareman,  &c,   is  eliminated,  and  the 
economy  of  the  engine  is  ascertained  by 
comparing  the  quantity  of  steam  it  uses 
with"  the  horse-power  produced.    A  certain 
quantity  or  weight  of  steam  ia  required  to 
raise  a  cubic  foot  of  water  to  a  given 
temperature,  double  the  quantity  of  the 
same  kind  of  steam  to  heat  2  cubic  feet, 
and  bo  on ;  consequently,  if  the  number  of 
cubic  feet  or  pounds  of  water  coming  out 
of  the  condenser  is  measured  or  weighed, 
and  the  increase  of  its  temperature  is  noted, 
the  quantity  of  steam  which  has  gone  into 
the  engine  can  be   calculated.   And  it 
follows  that,  if  with  one  engine  a  certain 
amount  of  condensing  water  be  heated  to 
the  same  extent  that  double  the  quantity 
is  with  another  engine,  both  indicating 
the  same  horse- power,  the  engine  which 
heats  the  most  water  is  using  the  most 
steam,  and  consuming  the  most  fuel.  To 
ascertain  the  quantity  of  water  and  take 
its  temperature,  a  small  tank  or  reservoir  is 
constructed,'  having  at  one  end  a  "tumbling 
bay  " — in  practice,  so  far  as  this  purpose  is 
concerned,  an  orifice  of  from  6in.  to  ISin. 
wide  by  6in.  deep — and  being  divided  at  the 
other  end,  or  entering  end,  into  divisions 
by  means  of,  say,  5  partitions,  two  of  which 
do  not  touch  the  bottom,  and  two  do  not 
reach  the  level  of  the  water,  while  the  5th 
is  perforated  with  holes.   The  object  of 
these  partitions  is  to  insure  the  perfect 
mixing  of  the  water,  which  passes  from  the 
hot- well  by  a  short  pipe  discharging  into  the 
first  chamber  of  the  tank.  '  In  this  tank  the 
water  finds  its  way  under  the  first  partition 
and  over  the  next,  and  so  on,  and  passing 
on  to  the  other  end  is  delivered  through 
the  tumbling  bay  in  a  smooth  and  steady 
stream  of  uniform  temperature.   It  is  im- 
portant that  the  size  of  the  stream  of  water 
passing  over  the  bay  should  be  accurately 
taken,  and  it  should  also  have  a  clear  fall 
of  at  least  12in.  before  reaching  the  drain. 
Any  carpenter  can  make  the  tank,  which 
for  engines  of  20  to  50  horse-power  should 
not  be  less  in  dimensions  than  5ft-  long, 
21ft.  wide,  and  2ft.  deep,  but  it  will  be 
better  to  purchase  the  "  bay,"  whioh  may 
be  had  in  brass  or  copper,  and  a  special 
kind  of  float  with  index  and  scale  showing 
the  height  of  water  flowing  over  the  bay. 
The  accurate  adjustment  of  the  bay  and 
a  correct  reading  of  the  float  are  very  im- 
portant yet  simple  details  of  this  method 
of  testing  engines ;  for  a  difference  of  Tyth 
of  an  inch  in  the  height  of  water  passing 
over  the  bay  will  make  a  great  difference  in 
the  quantity— as,  e.g.,  in  a  6ini  "bay,"  a 


height  of  3in.  will  discbarge  7751b.  per 
minute,  while  S^in.  will  amount  to 
8001b.  It  is  advisable,  however,  that 
the  height  of  water  flowing  over  should 
not  exceed  one-third  the  width,  and  care 
must  be  taken  that,  during  the.  trial,  all 
the  water  from  the  hot-well  should  be 
passed  into  the  tank — i.e.,  none  of  it  must 
be  used  for  other  purposes,  and  if  the 
boilers  are  ordinarily  fed  from  the  hot- well 
they  must  be  supplied  from  another  source 
temporarily,  or  the  quantity  so  taken  must 
be  measured  and  taken  into  the  calculation. 
The  necessity  of  these  precautions  will  be 
obvious.  The  temperature  of  the  water  is 
preferably  taken  by  placing  the  thermo- 
meter full  in  the  centre  of  the  stream  as  it 
falls  from  the  bay. 

In  practice  it  has  been  proved  that  a 
trial  lasting  two  hours  is  as  effectual  as  one 
continued  for  a  day,  the  results  obtained 
being  perfectly  trustworthy  if  ordinary 
care  is  observed  in  taking  the  data.  In- 
deed, two  diagrams  should  be  taken  at  each 
side  of  each  piston  every  quarter  of  an  hour, 
and  the  temperature  of  the  hot  water 
should  be  noted  at  similar  intervals.  Then 
suppose  we  have  a  tumbling  bay  6in.  wide, 
and  the  height  of  water  passing  over  it  is 
2in.,  the  quantity  discharged  wiu  be  4211b. 
per  minute,  and  the  temperature  is,  say,  90° 
Fahr.  Now  if  the  temperature  of  the  in- 
jection water  is  45°,  it  will  be  clear  that  the 
steam  has  raised  the  temperature  by  45° ; 
and  if  we  multiply  the  number  of  pounds 
of  water  by  the  number  of  degrees  increase 
of  temperature  we  get  the  number  of 
"  pound  degrees  "  of  heat  earned  off  by  the 
water  froin  the  condenser  every  minute. 
By  dividing  tho  pound-degrees  by  the  mean 
indicated  horse-power  a  number  is  obtained 
which  expresses  the  number  of  units  of 
heat  passing  through  the  engine  per  horse- 
power per  minute.  Thi3  forms  a  "con- 
stant," by  means  of  which  an  excellent 
indication  of  the  economical  value  of  an 
engine  is  obtained,  as  of  course  the  greater 
number  of  "pound-degrees"  of  heat  carried 
off  in  the  condensing  water,  the  larger  is 
the  quantity  of  heat  which  it  has  been 
necessary  to  pass  into  the  engine  to  obtain 
an  indicated  horse-power ;  besides  this,  the 
"  constant,"  when  once  found,  is  useful  at 
any  time  as  an  indication  of  the  work  the 
given  engine  is  doing,  for  if  it  be  ascer- 
tained that  378  "  pound-degi<ees "  per 
minute  pass  away  with  the  condensing 
water,  then  it  follows  that,  if  at  any  time 
18,9*45  units  are  found  passing  away  (i.e., 
421  by  45),  the  engine  is  developing  50 
horse-power.  Of  course  in  making  an  ex- 
haustive trial,  which  would  be  done  to  ob- 
tain this  constant  once  for  all,  the  quantity 
of  water  discharged  from  the  steam-jackets, 
the  quantity  of  feed  water  supplied,  and  of 
coal  consumed  must  be  noted ;  then  by  the 
well-known  formula  it  is  easy  to  ascertain 
the  number  of  heat  units  imparted  to  the 
water  in  the  boiler,  and  to  trace  out  what 
became  of  them.  If  any  steam -user  should 
work  out  the  sum  and  find  that  even  in  a 

food,  nay  a  first-class  engine,  only  about 
0  or  11  per  eent.  of  the  heat  is  actually 
converted  into  work,  he  will  probably  be  all 
the  more  inclined  to  reach  such  an 
"  economy  "  as  that,  and  avoid  the  unneces- 
sary and  enormous  waste  which  now  goes 
on  in  99  per  cent,  of  our  steam-engines. 


THE  HARP,  ANCIENT  AND  JttOBEBN. 

No.  HI. 

(Continued  from  p.  346.) 

TpHE  harp  in  the  hands  of  the  ancient 
-*-  bards  filled  many  offices.  It  served  to 
stir  up  the  martial  ardour  of  the  people 
against  their  foes,  as  it  accompanied  the 
songs  of  valour  chanted  by  the  prophets 
who  foretold  their  nation's  victory.  It  was 
a   peacemaker,  whose   Boothing  strains 


calmed  the  tumult  of  the  fight,  and  made 
the  most  ferocious  combatants  lay  down 
their  arms  in  humble  submission.  Like 
the  Homeric  lyre,  it  served  to  convey  the 
tenets  of  religion  smd  the  precepts  of 
philosophy,  to  grace  the  banquet,  and  to 
celebrate  the  obsequies  of  the  fallen  chief- 
tain. The  bards  who  torched  the  harp 
with  a  master  hand  marched  at  the  head  of 
the  armies  whose  chiefs  they  served,  clad  in 
white  flowing  robes,  harps  glittering  in 
their  hands,  and  their  persons  surrounded 
with  instrumental  musicians.  It  was  their 
duty  to  note  every  action  of  their  chiefs,  to 
acquire  subjects  for  lays  with  which  to 
glorify  the  banquet  of  victory,  or  which 
might  serve  to  sustain  the  courage  and  self- 
respect  of  the  defeated.1  At  the  funeral 
of  a  chieftain,  after  the  druids  had  per- 
formed their  solemn  rites  over  the  body, 
the  death- Bong  was  sung  in  reeitativo  by  a 
Baearaide  or  rhapsodist,  who  occasionally 
sustained  his  voice  with  arpeggios  swept 
over  the  strings  of  his  harp.  Females  as 
well  as  men  performed  the  duties  of  the 
bard.  They  are  described  as  animating  the 
soldiery  against  an  expected  invader,  by 
walking  through  the  lines  singing  war- 
songs  to  the  accompaniment  of  their  port- 
able harps.  When  victory  was  declared, 
troops  of  virgins,  clad  in  white,  eaoh  bear- 
ing a  harp  in  her  hand,  advanced  with  a 
tripping  step,  like  Miriam  of  old,  to  salute 
and  congratulate  the  heroes  of  the  battle. 

When  Christianity  overturned  the  Pagan 
superstition,  the  bardic  order  escaped  the 
fate  of  their  companion  druids,  partly 
becaase  they  learned  betimes  to  tune  tbiir 
harps  to  the  needs  of  the  new  worship, 
partly  because  they  were  in  a  measure  the 
bestowers  of  glory  and  renown.  No  chief- 
tain, however  brave,  could  hope  to  have  his 
deeds  handed  down  to  an  admiring  posterity 
without  the  aid  of  his  attendant  bard.  So 
strong  was  the  attachment  of  the  Celtie 
nations  to  their  poetry  smd  their  bards, 
that  amid  all  the  changes  of  their  govern- 
ment and  manners,  even  long  after  the 
superior  druids  had  passed  away  for  ever 
with  their  cruel  rites,  the  bards  continued 
to  flourish,  as  an  order  of  men  highly 
respected  in  the  State,  and  maintained  at 
the  public  cost.  Some  of  them  even  learned 
to  act  in  the  doable  capacity  of  priest  and 
bard;  and,  in  their  monastic  secluaioa, 
tuned  to  the  praises  of  Jehovah  the  strings 
which  had  formerly  worshipped  the  deities 
of  the  groves.  This  was  the  case,  even  so 
late  as  the  thirteenth  century,  with  Donchad 
O'Daly,  Abbot  of  Boyle,  who  excelled  all 
his  contemporaries  in  his  contributions  to 
the  sacred  hymnary.8 

Among  the  ancient  Britons,  as  well  ss 
among  the  Irish,  the  harp  was  held  m  high 
esteem.  The  art  of  playing  upon  the  harp 
was  the  touchstone  which  discovered  the 
gentleman.  Slaves  were  forbidden  by  the 
ancient  laws  of  Wales  even  so  much  a*  to 
touch  a  harp  out  of  curiosity ;  and  doubtless 
it  was  as  sacred  in  their  eyes  as  one  ol  the 
vessels  of  the  altar  in  the  eyes  of  a  devout 
Roman  Catholic  of  our  own  day. 

That  the  minstrel  was  a  personage  highly 
respected,  not  only  by  the  heroes  of  claswo 
story,  but  also  by  the  comparatively  barba- 
rous inhabitants  of  Britain  and  the  adja- 
cent isles,  is  apparent  from  the  ease  and 
security  with  which  he  was  suffered  to  pa** 
unquestioned  in  the  camps  of  his  people  a 
enemies.  We  are  familiar  with  the  adven- 
ture of  Alfred  in  the  Danish  camp,  w» 
with  the  story  of  Colgrin's  brother,  who, 
four  hundred  years  earlier,  had  perfortceUa 
similar  feat.  We  find  Hawliffe,  a  Da*** 
King  in  Ireland,  laying  aside  his  crown  *sfl 


»  Walksr's  "  Historical  Memoirs  of  the 
from  whioh  wrtc.  u  well  as  from  Loawicb'f 
Concerning  the  Ancient  Irish  Harp," 
essay  on  the  construction  and  capfibiHtr  of  t*J j*-r 
I  hare  derired  s>  great  part  of  the  Information 
this  paper. 
»  Supra,  p.  65.  ^ 
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as  gaming  the  dress  of  a  minstrel  in  order  to 
explore  the  camp  of  his  enemy,  Athelstan, 
the  Anglo-Saxon  King.  Having  snied  oat 
their  *«  diet,  disposition,  and  behaviour,"  lie 
received  with  secret  disdain  the  wages  of  his 
minstrelsy,  and  was  suffered  to  depart ;  but 
his  pride  marred  the  success  of  his  stra- 
tagem. Wishing  to  be  rid  of  the  money 
which  he  had  received  as  a  strolling  hireling, 
he  turned  aside  and  proceeded  tobury  it  in 
the  earth.  The  act  was  perceived  by  a 
soldier  who  had  once  served  in  Hawliffe's 


no  proficiency  in  it  were  despised  as  unedu- 
cated and  unaccomplished.  The  mere 
management  of  .arms,  and  the  possession 
of  beauty  and  agility,  were  not  sufficient  of 
themselves  to  give  the  true  mint-mark  to  a 
knight  in  the  age  of  chivalry.  It  was 
necessary  that,  in  addition  to  skill  in  the 
dance  and  the  wrestling  court,  he  should 
possess  a  competent  knowledge  of  music. 
Hence,  in  the  old  legend  of  the  "Death  of 
Arthur."  we  are  told  of  that  mirror  of 
chivalry,  "  Sir  Tristram,"  that  "in  harpin, 


the  list  of  rogues  and  vagabonds  obnoxious 
to  the  laws.6 

As  the  science  of  music  advanced  among 
the  European  nations  (says  Beauford)  the 
harp  changed  its  form,  and  from  the  simple 
right-angled  triangle  of  the  Phrygians,  it 
was  developed  into  the  shape  which  is 
characteristic  of  the  Irish  harp  of  the  past 
four  centuries.  Although  we  may  not 
credit  the  ancient  baras  with  a  knowledge 
•f  either  the  mathematical  or  philosophical 


anny,  and  hT^S5£  hi.  uZZZZ      f   /i„S™  X  o  mS,  he S  hTJ         *  *7 


ooTery 

But  the  bards  had  their  evil  days  as  well 
as  their  seasons  of  prosperity.   They  were 
banished  in  a  body  more  than  once,  as  an 
order  of  men  inimical  to  the  well-being  of 
the  State.   Large  numbers  of  them  were 
occasionally  massacred  by  some  chieftain, 
whose  jealous  rage  they  had  incurred,  or  by 
an  infuriate  people  who  included  them  in 
the  crimes  and  oppressions  of  their  masters. 
It  seems  that  one  evil  consequence  of  the 
petting  to  which  the  bards  had  been  long 
accustomed  was  to  render  them  arrogant 
and  rapacious  to  an  extraordinary  degree. 
Nothing  escaped  their  insolent  perquisi- 
tions ;  and,  as  there  appears  to  have  been 
some  superstitious  unwillingness  to  refuse 
their  demands  when  actually  made,  it  be- 
came necessary  to  forestall  them  by  legisla- 
tive enactments.   It  is  related  that  one 
Welsh  prince  actually  passed  a  law  declaring 
it  illegal  for  any  bard  to  ask  for  the  King's 
horse,  hawk,  or  greyhound.  When  Richard 
the  Second  effected'  the  submission  of  the 
four  Irish  Kings,  the  minstrels  of  the  latter 
severely  disturbed  the   serenity  of  his 
English  Majesty's  courtiers  by  their  arro- 
gant pretensions.    They  had  been  accus- 
tomed to  eat  and  drink  at  their  master's 
table,  and  when  remonstrated  with  for  their 
presumption  they  roundly  declared  that 
they  shared  everything  in  common  with  their 
King,  Bave  and  except  the  Royal  sleeping- 
place.  When  the  indignant  agent  of  Richard 
set  about  altering  all  that,  great  was  the 
emotion   displayed.    The   injured  min- 
strels refused  to  eat,  and  exclaimed  that 
efforts  were  being  made  to  destroy  the 
goodly  customs  in  which  they  had  been 
reared.*   But  they  did  not  always  find  such 
iadulgent  masters  as  the  Irish  Kings  here 
mentioned.   They  were  sometimes  addicted 
to  lampooning  the  nobles,  and  even  Majesty 
itself  ;  and  for  this  they  suffered  sharply. 
One  King  of  Scotland  is  said  to  have  con- 
demned minstrels  to  be  yoked  to  the  plough 
instead  of  oxen.   The  case  of  Luke  de 
Barra,  a  celebrated  Norman  minstrel,  was 
still  worse.   He  had  made  free  with  the 
character  of  Henry  I.  of  England  in  what 
that  monarch  considered  an  unjustifiable 
manner,  and  the  wretched  satirist  paid  the 
penalty  with  the  loss  of  his  eyes. 

In  the  time  of  Bede  it  was  the  custom  at 
festive  meetings  to  hand  the  harp  round  for 
each  of  the  company  to  play  in  turn,  and  he 
relates  the  story  of  Caadmon,  the  poet,  who. 
having  pursued  more  serious  studies  and 
neglected  the  harp,  was  overwhelmed  with 
shame  at  a  social  gathering  by  his  want  of 
skill  and  hurriedly  left  the  assembly.  A 
curiously  similar  story  is  quoted  from 
Oicero,  by  Sir  Gardiner  Wilkinson,  to  the 
effect  that  Themistocles,  having  refused 
the  harp  at  an  entertainment,  was  considered 
to  be  an  uninstructed  and  ill-bred  person. 
It  might  have  been  said  of  these  western 
isles,  as  it  was  formerly  said  of  Greece, 
that  they  became  celebrated  for  skilful 
musicians,  since  all  respectable  persons 
learned  music,  and  those  who  attained  to 


learned  to  be  an  harper,  passing  all  other, 
that  there  waB  none  such  called  in  any 
country."  Again  in  the  "  Gesto  of  King 
Home,"  another  ancient  metrical  romance, 
the  young  knight  is  placed  in  charge  of 
Athelbrus,  the  king's  steward,  who,  among 
other  things,  is  commanded  to  teach  his 
pupil  to  play  upon  the  harp — 

"And  topgen  o'  tlio  harpe 
With  his  nayles  Bharpo."  5 

In  the  middle  ages,  not  only  our  kings,  but 
almost  all  the  nobility  and  men  of  fortune 


ape  of  their  instrument.  "Finding 
straight  arm  inconvenient,  they  constructed 
it  in  a  curve,  which,  most  probably,  they 
determined  by  the  length  or  the  strings, 
and  the  length  of  the  strings  by  their  ear, 
which  led  them  naturally  to  the  proportion 
of  a  circle  to  its  diameter  and  semi -diameter 
from  the  beginning  of  the  axis  of  the  arm 
or  tension."   The  powers  of  the  Irish  harp 
have  been  mentioned  by  Bacon :  "  The  harpe 
hath  the  concave  not  along  the  strings,  but 
across  the  strings ;  and  no  harpe  hath  the 
sound  so  melting  and  so  prolonged  as  the 
Irish  harpe.     One  of  the  most  ancient 
Western  harps  in  existence  is  that  of 
Brien  Boroihme,  monarch  of  Ireland. 
It  was  given  to  Pope  John  XVIII..  to- 
gether with  the  regalia  of  the  kingdom, 
by  Brian's  son  Donogh,  as  an  atonement 
for  the  murder  of  his  brother  Tieg,  or 
Tiege.   The  gift  was  accepted  by  the 
Sovereign  Pontiff,  as  a  token  of  submis- 
sion on  the  part  of  the  Irish  nation; 
and  upon  this  circumstance  afterwards 
rested  the  claim  of  the  Father  of  the 
Faithful  to  dispose  of  the  lives  and 
liberties  of  so  many  thousands  of  his 
children.   The  harp  of  the  unfortunate 
Irish  monarch  was  presented  by  a  later 
Pontiff  to  Henry  VIII.  of  England,  and 
transferred  by  the  latter  to  the  first 
Earl  of  Clanricarde ;  thence  it  passed 
through  various   hands  till    it  was 
finally  deposited — a  battered  wreck  of 
ancient  glory — in  the  museum  of  Trinity 
College,  Dublin.   The  instrument  in 
question,  which  is  shown  in  the  figure, 
is  thus  described  by  Colonel  Vallancey : 
— "  This  harp  is  JGin.  high  and  of  ex- 
traordinary good  workmanship;  the 
sounding-board  is  of  oak,  the  arms  of 
red  sally,  the  extremity  of  the  upper- 
most arm  in  front  is  capped  with 
silver  extremely  well-wrought  and  chi- 
selled ;  it  contains  a  large  crystal,  set 
in  silver,  and  under  it  was  another 
stone,  now  lost.   The  buttons  or  orna- 
mental knobs  at  the  side  of  this  arm 
are  of  silver.    On  the  front  arm 
had  bands  of  musicians,  who  resided  in  their  are  the  arms  of  the  O'Brien  family,  chased 


1  Btrattfi 
Walker, 
Ireland 
•pelt  4 

•  "  fnkwut'n  Chronicle 
Watter). 


Sporte  and  Pastimes,"  Book  III..  XIX.. 


p.  SK  U*wliffe  is  sometimes  called  King  of 
W^imoUmes  Dublin.   His  noma  is  also 

(quoted  In  the  origin!  by 


families,  and  even  attended  them  in  their 
journeys,  receiving,  in  return,  board,  cloth- 
ing, and  wages,  as  well  as  permission  to 
perform  on  their  own  account  in  rich 
monasteries  and  castles,  for  which  they 
received  handsome  rewards  from  their  tem- 
porary patrons.  Although  the  Saxon  glee- 
men  and  joculators  were  well  acquainted 
with  several  other  instruments,  yet  the 
harp  remained  their  favourite ;  and* like  the 
ancient  bards  and  scalds,  they  used  the 
harp  to  accompany  their  songs  and  modu- 
late their  voices.  But,  alas  !  the  minstrels, 
like  their  predecessors,  were  ruined  by  the 
excessive  degree  of  petting  to  which  they 
were  subjected.  They  waxed  fat  and  kicked, 
and  losing  the  favour  of  the  opulent,  they 
sank  lower  and  lower,  till  at  last,  in  the 
reign  of  Elizabeth,  they  were  included  in 


\  Bi™}?*  "Sport*  and  Pastimes,"  introduction,  p.  24. 
A  northern  hero,  whoso  name  was  Kolaon,  boosts  of 
nine  accomplishments  in  which  he  was  well  skilled :  '  I 
know,'  says  he,  *  how  to  play  at  chess ;  I  can  engrarp 
Rnnio  letters  •  I  am  expert  at  my  book  j  I  know  how  to 
handle  the  tools  of  the  smith  j  I  can  traverse  the  snow  on 
skates  of  wood ;  I  excel  in  shooting  with  the  bow :  I  use 
the  oar  with  faotUtyj  I  can  ting  to  the  harps  and  I  com- 
pose verses.' "  Strut,  intro-  p.  10.  How  many  heroes 
of  our  modern  ahiraJxy  oould  trothf  oily  say  as  much  f 


in  silver — viz.,  the  bloody  hand  supported 
by  lions.  On  the  sides  of  the  front-arm, 
within  two  circles,  are  two  Irish  wolf-dogs, 
cut  in  the  wood ;  the  holes  of  the  sounding- 
board,  where  the  Btrings  entered,  are  neatly 
ornamented  with  scutcheons  of  brass,  carved 
and  gilt — the  large  sounding- holes  have 
been  ornamented,  probably  with  silver,  as 
they  have  been  the  object  of  theft.  This 
harp  has  twenty-eight  keys  and  as  many 
string-holes — consequently  there  were  as 
many  strings.  The  foot-piece  or  rest  is 
broken  off,  and  the  parts  to  which  it  was 
joined  are  very  rotten.  The  whole  bears 
evidence  of  an  expert  artist."  Although 
the  antiquity  of  this  harp  is  undoubtedly 
very  high,  some  scarcely  believe  it  to  be  so 
old  as  the  age  of  Brian  Boroihme,  who  was 
slain  in  his  eighty-ninth  year  on  Good 
Friday,  1014.  Another  ancient  harp  is 
described  in  Bunting's  "HiRtorical  and 
Critical  Dissertation  on  the  Harp."  This 
instrument  has  forty-five  strings  in  a  row, 
and  an  additional  seven  in  the  centre  as 
unisons.  Its  form,  we  are  told,  is  not  un- 
like that  of  tho  modern  harp,  but  the  pillar 


•  Supra,  Book  III.,  chap.  3. 
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is  curved  outwards,  and  in  point  of  work- 
manship  the  whole  is  remarkable  Cor  its 
skill  and  correctness  of  execution.  The 
height  of  the  instrument  iB  3ft.  lOin.  and 
the  length  of  its  longest  string  3ft.  4in. 

In  the  fifteenth  »century  the  harp  was 
much  improved  by  Robert  Nugent,  a  Jesuit 
priest,  who,  in  addition  to  some  changes  in 
the  external  appearance  of  the  instrument, 
furnished  it  with  a  double  row  of  strings.7 
The  narrator  of  the  circumstance  dwells 
upon  the  importance  of  this  addition  to  the 
powers  of  the  harp,  because  it  enabled  the 
performer  to  play  two  parts  at  the  same 
time,  "  the  treble  with  the  right  hand  and 
the  bass  with  the  left."  But  two  parts  can 
be  equally  well  played  upon  one  row  of 
strings,  and  it  was  rather  in  the  facility 
which  it  gave  the  performer  to  change  his 
key  (within  certain  very  narrow  limits),  or 
in  the  increased  strength  of  tone  from  the 
strings  in  unison  that  the  advantage  of  the 
double  row  of  strings  consisted. 


The  Welsh  triple- stringed  harp  carries, 
as  its  name  denotes,  three  rows  of  strings ; 
the  two  outer  rows  tuned  in  unison,  while 
the  middle  row  is  tuned  through  a  semi- 
tone higher.  For  example,  suppose  the 
lowest  outside  strings  give  G,  the  lowest 
middle  string  will  give  G» ;  the  second  pair 
of  outside  strings  giving  A,  the  second 
middle  string  will  give  Al,  and  so  on 
throughout  the  entire  compass  of  the 
instrument.  A  certain  power  of  modulation 
is  thus  given  to  the  performer,  who  passes 
from  one  key  to  another  by  interchanging 
an  inner  for  an  outer  string  and  vice  versa. 
The  power  is,  however,  very  limited,  and  the 
performer  is  generally  contented  with  being 
able  to  introduce  occasional  accidentals  in 
the  course  of  the  composition. 

As  the  art  of  music  progressed,  the  harp,  so 
long  the  favourite  instrument  of  prince  and 
peasant,  was  left  behind.    Once  the  prin- 
ciple of  the  finger-board  was  discovered  the 
fate  of  the  harp  as  a  leading  instrument 
was  sealed.   It  could  not  keep  pace  with 
its  aspiring  rivals,  and  was  left  out  in  the 
cold  as  a  clumsy,  inconvenient  associate  in 
the  orchestral  combinations.    About  the 
years  1720-30  Hcchbrucker,  or  Velter,  hit 
upon  the  invention  of  the  pedals,  which  did 
in  a  more  satisfactory  manner  what  was 
formerly  effected  by  the   thumb  of  the 
player.    Still  the  harp  languished ;  the  old 
race  of  minstrels  was  extinct,  or  represented 
only  by  the  wandering  beggars  who  made 
music  an  excuse  for  soliciting  alms,  and  the 
instrument's  imperfections  and  difficulties 
rendered  it  distasteful  to  the  opulent  who 
had  leisure  to  cultivate  it.    It  was  then  that 
Erard  came  to  the  rescue,  and  after  many 
trials  struck  out  the  double-action  harp, 
which  opened  the  road  for  harpists,  and  the 
latest  model  of  which,  as  it  came  from  the 
master's  hand,  has  never  yet  been  excelled.8 
The  single-action  harp  was  essentially  anti- 
chromatio.   The  chromatic  intervals  could 
be  obtained  on  such  a  harp  only  by  means 
of  seven  pedals  moved  by  the  foot;  each  of 
which  raised  by  half  a  tone  the  sound  to 
which  its  mechanism  applied.  But — and 
here  was  the  inconvenience — the  pedal 


affected  not  only  tfie  individual  note  re- 
quired, but  also  every  note  of  the  same 
name  throughout  the  entire  register  of  the 
instrument.   Hence  every  chromatic  move- 
ment of  even  a  moderate  degree  of  speed, 
together  with  accidentally- marked  appoggia- 
turas,  became  very  difficult  of  execution, 
and  many  chords  were  altogether  imprac- 
ticable.   For  instance,  a  chord  in  which 
C&  was  to  be  heard  simultaneously  with 
Bk  waB  impossible  upon  the  single-action 
harp,  because,  the  harp  being  tuned  in  the 
key  of  Eb,  and  each  pedal  raising  its  string 
half  a  tone,  the  Co  would  be  produced  by 
the  pedal  used  for  Bj,  and  that  would  at 
once  destroy  all  the  Bb's  in  the  scale.  This 
was  the  case  also  with  the  Ba,  resulting 
from  the  raising  of  Cs,  and  with  the  G  re- 
sulting from  the  raising  of  the  F.  But  in  the 
double-action  harp,  invented   by  Erard, 
these  difficulties  are  smoothed  away.  The 
instrument  is  tuned  in  the  key  of  CP,  and 
the  seven  pedals  with  which  it  is  furnished 
enable  the  player  at  his  option  to  raise 
each  string  a  tone  or  a  semitone  only.  By 
taking  in  succession  the  seven  semitone 
pedals  the  harp  can  be  set  in  Gb,  in  Ah, 
E&,  B*,  F,  and  C9.    If  each  string  be  raised 
the  whole  tone  by  the  second  action  of  the 
pedals,  the  harp  will  receive  the  necessary 
facilities  for  playing  in  the  keys  of  G,  D,  E, 
B,  Ft,  CM.  Now  the  chords  which  were  impos- 
sible on  the  single-action  harp  in  B*  become 
quite  easy  on  the  double-action  instrument 
in        since  both  C&  and  &  belong  to  the 
natural  scale  of  the  instrument,  and  even 
in  cases  of  increased  difficulty,  the  proper 
use  of  the  pedals  removes  the  inconvenience. 
Berlioz,  in  his  treatise  on  instrumentation 
and  orchestration,  recommends  composers 
to  forewarn  the  player,  a  little  in  advance, 
of  the  change  of  key  and  of  the  pedal  he 
will  soon  have  to  take,  by  these  words 
placed  a  few  bars  before  the  occurrence  of 
the  modulation  -.—Prepare  the  Gt,  or  prepare 
the  key  of  Cjj,  and  so  on. 


1  "Nostra  momoriA  Bev.  admodam  Pater  Roberta* 
Nugent,  qui  nocietate  J  ton  per  Hibomiam  pi  urea  annos, 
gamma  cum  laude,  pnefnit,  novA  noeeisione,  ab  ipso 
exooiritata,  Don  modios  Lyram  ornarit :  spatium  crura, 
inter  trnnoum  et  ■nperiorea  Lyra)  parte*,  pitulum,  aaaer- 
onlls  in  cUtulaa  morem  offormatia,  clauait,  et  foramen  in 
dextro  ciito  latere  positum,  extauo  tan  turn  liirneo  olathro 
ob-t rai it ,  ut  in  olaviahordiis  vidimus :  turn  hino  et  illinc, 
duplioi  chordarnm  online  oollooato,  Lyram  suariMinm- 
modulationi  acoomodatiMimam  fecit."  Quoted  from 
Lynono'B  Grot.  Lucius,  p.  87,  by  Walker,  p.  192.  The  im- 
provement appears  to  hare  chiefly  consisted  in  costinuintr 
the  resonance  ohamber,  by  enclosing  the  flat  open  space 
beaeath  the  upper  arm  (which  most  formerly  hare  been 
open)  with  small  piece*  of  wood,  so  as  to  form  a  kind  of 
box  ooiarounicatlng  with  the  hollow  trunk.  It  will  be 
noticed  t  hat  the  term  "  Lyra  "  is  here  used  as  the  synonym 
of  "harp." 

*  The  information  concerning  the  double-action  harp  is 
derived  ohiefly  from  Berliox'  treatise  on  "  Modern  Inatru- 
uoaUtioo  and  Orchestration." 


The  music  for  the  harp  requiring  the  use 
of  two  hands,  is  written  on  the  treble  and 
bass  staves.    With  each  hand  chords  of 
four  notes  may  be  struck,  but  the  extreme 
notes  in  each  hand  must  not  exceed  an 
octave  in  extent,  for  although,  by  a  great 
stretch  of  the  little  finger  and  thumb,  the 
interval  of  a  tenth  may  be  taken,  yet,  owing 
to  the  loss  of  strength  by  the  extension  of 
the  fingers,  there  is  a  lack  of  power  and 
sonorousness  in  the  strings.  Naturally 
those  successions  of  notes  which  are  called 
arpeggios  are  most  effective  upon  the  in- 
strument {arpa),  from  which  they  derive 
their  name.    Even  these,  however,  should 
not  exceed  an  octave  in  extent,  particularly 
if  the  movement  bp  quick,  or  they  will  in- 
volve a  change  of  position  of  extreme  diffi- 
culty.   The  effect  of  harps  in  the  orchestra 
i  a  in  proportion  better  as  they  are  in  greater 
number.  "  Nothing,"  says  Berlioz,  "  can  be 
more  in  keeping  with  ideas  of  poetic  festivi- 
ties and  religious  rites,  than  the  sound  of  a 
large  body  of  harps  ingeniously  introduced," 
and  in  saying  this  the  great  reformer  of  the 
French  orchestra,  consciously  or  uncon- 
sciously, exalts  the  judgment  of  those 
ancient  nations  who  sounded  the  praises  of 
their  gods  upon  the  timbrel  and  the  harp. 

E.  J.  P. 


IMPROVED  LUBBICATDTG 
COMPOUND. 

AN  improved  lubricating  oil  or  compound 
has  been  patented  in  thiB  country  on  be- 
half of  Mr.  C.  H.  Green,  of  New  York,  which, 
so  far  as  can  be  understood  from  the  specifica- 
tion furnished  by  the  patentee,  is  a  compound 
of  oil  obtained  from  the  feet  of  cattle,  and  of 
paraffin  or  petroleum  oil.   It  is  found,  says  the 
patentee,  or  hia  agent,  that  certain  oleaginous 
secretions,  or  matter  obtained  by  boiling  from 
the  joints,  feet,  and  other  parts  of  axumtla, 
when  mixed  with  animal  and  other  oils  or 
fluid,  can  be  used  to  great  advantage  for  lubri- 
cating machinery  and  for  other  purposes.  The 
said  oleaginous  secretions  or  matters  are  suc- 
cessfully extracted  in  the  following  manner:— 
A  quantity  of  cattle  feet  and  other  parts  of  the 
animal  are  put  into  a  clean  cauldron,  with 
sufficient  water  to  cover  the  said  matter,  and 
boiled  at  a  temperature  of  about  240°  Fahren- 
heit, until  the  flesh  and  gristle  separate  from 
the  bone,  which  will  require  about  four  hours. 
The  neat' s-foot  oil  given  out  by  the  boiling"  will 
float  on  the  surface,  and  may  be  skimmed  off  if 
desired,  but  otherwise  it  may  be  left ;  the 
bones  are  then  removed,  as  they  may  be  useful 
for  many  purposes  in  the  arts.    At  this  stage 
of  the  process  the  matter  which  it  is  desired  to 
mix  with  the  oil,  for  lubricating  or  other  pur- 
poses, is  in  a  suitable  condition  to  receive  the 
oil  to  be  mixed  with  it.  Whatever  the  material 
in  question  may  be,  it  is  believed  that  it  is 
either  the  synovial  fluid  known  to  anatomists, 
or  that  that  fluid  fotms  an  important  if  not  the 
principal  part;  and  although  the  neat's  foot 
is  not  necessary  to  the  compound  which  it  is 
desired  to  produce,  its  presence  in  the  com- 
pound or  preparation  will  not  be  injurious. 

We  must  assume  that  it  is  not  unul  the 
watery  contents  of  the  cauldron  have  become 
glue  that  the  temperature  reaches  240  Fah- 
renheit,  and  such  would  appear  to  be  the  case; 
but  how  can  paraffin  oil  be  safely  mixed  with 
the  "  matter  "  and  boiled  at  the  specified  tem- 
perature, and   how  can  it  be  deodorised? 
According  to  the  patentee,  when  the  matter  u 
in  the  condition  above  described,  and  with  or 
without   the  neafs-foot  oil,  about  one  part 
equal  in  bulk  of  paraffin  oil  is  added,  which, 
with  advantage,  should  first  be  deodorised,  the 
mixture  being  boiled  for  about  three-quarters 
of  an  hour,  or  until  the  paraffin  oil  combines 
with  or  takes  up  the  matter  above  referred  to. 
but  not  long  enough  to  decompose  the  animal 
matter,  which  is  usually  made  mto  glue.  Atter 
allowing  the  matter  to  stand  about  fifteen 
minutes  to  allow  the  heavy  parts  to  settle,  the 
liquid  combination  is  drawn  off  so  far  as  it  can 
be  done  without  disturbing  the  heavier  matter 
not  combined  with  the  oil.   This  compound  of 
oil  with  the  matter  with  which  it  oombuuj, 
constitutes  an  important  feature  of  thismven. 
tion.  being  chiefly  intended  for  lubncatmj 
machinery,  but  which  may  be  used  for  other 
purposes.    If  it  be  desired  to  render  the  com- 
pound less  fluid,  to  prevent  it  from  running 
freely,  so  that  it  can  be  used  for  lubricating 
vertical  slides  without  waste,  about  from  one- 
eighth  to  one-sixth  by  measure 
other  animal  or  vegetable  od  is  added  to W 
compound;  the  best  temperature i  »t which iW 
makVsuch  an  addition  is  about  70°  Fahrenheit. 

Paraffin  is  named  as  the  oil  to  be  used  « 
making  the  said  compound  because  it  »w> 
cheapest,  and  also  because  it  has  been  found I  w 
be  the  best.  This  invention,  however,  »w 
limited  to  the  exclusive  use  of  P^^'E^S 
oils  and  fluids  may  be  substituted.  "  » 
factory  to  learn,  that  with  regard to ftjJJ 
cess  or  processes  above  desmbed, fi£E3 
the  fluid  or  matter  to  be  combined  with  we 
and  for  effecting  the  combination  £ 
thereof.  Mr.  Green's  invention  is  not  l»n»w? 


Speaking  by  Telegraph.— Prof.  A.  Graham 
Bell  has  just  obtained  a  patent  in  the  United 
States  for  a  new  method  of  telegraphy,  by  means  of 
an  nndalatory  instead  of  an  intermittent  current. 
During  last  summer  Prof.  Bell  (rave,  at  the  office  of 
the  Dominion  Telegraph  Company  in  Brantford, 
an  exposition  of  his  telegraphic  discoveries  ;  since 
then  considerable  advance  has  been  made  in  the 
improvement  of  the  apparatus,  and  some  of  the 
results  now  obtained  are  very  striking ;  thus,  from 
an  electro-magnet  at  one  end  of  a  single  wire  are 
heard  issuing  the  sounds  of  the  human  voice,  tones 
or  words  which  were  spoken  or  sung  before  a 
membrane  connected  with  an  electro-magnet  at  the 
other  end  of.  the  wire. 


thereof,  Mr.  Green's  invention  «  —  . 
such  process  or  processes,  as  other  ttfl^JL 
lent  processes  may  be  substituted 
but  what  the  inventor  claims  as  new  ^ 
improved  manufacture  of  lubncatwjf^  ^ 
compounds,  by  the  combination  of 
other  oils  with  the  synovial  fluid  or  otner  ^ 
stances  obtained  from  animal  matter.  a 
be  tolerably  obvious,  however,  that,  g>  ^ 
certain  quantity  of  cattle  feet, ,  w 
cheaper  to  extract  the  oil  in  tto  • ggjfc 
mixing  it  with  cold  petroleum  j  the 

use  the  remains  of  the  feet  for  «nj 
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VEGETABLE  LEATHER. 

UNDER  the  title  of  "  Improvements  in  the 
Manufacture  of  Vegetable  Leather,"  a 
patent  has  recently  been  obtained  in  this 
country  for  an  invention  -which  promises  to 
utilise  certain  waste  or  cheap  products. 
Fucus  of  several  species  and  Laminaria  are  well- 
known  seaweeds,  as  plentiful  on  the  sea-coast 
as  grass  in  the  fields,  and  waste  textile  materials 
of  vegetable  origin  are  still  in  sufficient  abun- 
dance to  find  profitable  employment  in  the  manu- 
facture of  this  "  leather." 

Sheets  of  carded  wadding  are  manufactured 
ivith  cotton  waste  or  cotton  itself,  according  to 
the  quality  required  to  be  produced,  uniform 
in  thickness,  length,  and  width,  which  sheets 
are  placed  on  polished  zinc  or  other  metal 
plates,  then  the  wadding  is  coated  with  a  con- 
centrated decoction  of  "fucus  crispus"  or 
pearl  moss,  or  other  fucus  or  mucilaginous 
lichen  (rock  moss),  or  any  other  similar  mucila- 
ginous substance  may  be  employed.  The 
metal  plates  require  to  be  kept  hot,  in  order  to 
allow  the  mucilaginous  decoction  to  penetrate 
thoroughly  into  the  filaments  of  the  cotton. 
The  Bheet  is  then  dried  quickly,  thus  giving  to 
the  surface  applied  to  the  metal  plate  a  glazed 
or  polished  appearance  resembling  the  gloss  of 
ordinary  leather.  The  sheet  thus  prepared  is 
passed  between  two  heated  cylinders  or  rollers 
perfectly  polished,  having  a  space  between 
them  the  exact  thickness  required  to  be  given 
to  the  sheet  to  be  produced.  Great  pressure  is 
required  in  order  to  press  and  felt  all  the  fila- 
ments of  cotton  thoroughly  together,  and  thereby 
render  the  thickness  of  the 'sheet  uniform. 
The  sheet  is  then  coated  with  boiled  Unseed 
oil,  and  dried  in  the  open  air,  or  by  means  of 
artificial  heat.  When  the  sheet  is  dry  a  coat- 
ing of  thin  vegetable  wax  is  applied,  according 
to  the  use  to  which  it  is  to  be  applied,  and  the 
sheet  is  softened  by  passing  it  through  heated 
Anted  rollers,  by  which  means  it  is  softened  in 
a  uniform  m  anner ;  it  is  then  passed  through 
other  polished  rollers,  according  to  the  quality 
of  the  leathor  required,  either  plain,  morocco, 
embossed,  glazed,  or  otherwise,  and  it  is  then 
bronzed,  silvered,  gilded,  or  varnished,  and 
finished  in  like  manner  to  ordinary  leather. 
French,  vegetable,  or  similar  leather  thus  pre- 
pared is  waterproof,  and  easily  stamped. 

Elasticity  is  given  to  vegetable  leather  thus 
produced  by  placing  the  sheets  impregnated 
with  the  decoction  of  fucus  or  other  mucila- 
ginous substance  between  two  plates  perfectly 
adjusted,  having  the  design  embossed  or  in  in- 
taglio. Great  pressure  is  then  applied  to  the 
plates,  and  the  dried  sheet  is  then  passed 
through  rollers,  which,  by  flattening  the  em- 
bossed parts,  form  a  smooth  surface,  which  is 
then  treated  as  above  stated,  and  becomes 
elastic  after  the  oil  is  dry.  Pressure  may  also 
he  successfully  applied  before  the  leather  is 
impregnated  with  siccative  oil.  The  material 
can  be  made  perfectly  white  in  the  manner 
previously  described,  by  selecting  very  white 
fucus,  and  by  bleaching  the  oil  to  be  used,  and 
various  colours  from  the  lighest  to  the  darkest 
may  be  obtained.  If  the  leather  thus  pro- 
duced is  required  to  be  inodorous  it  is  only 
necessary  to  wash  the  oil  in  a  weak  solution  of 
chloride  of  lime.  A  method  of  preparing 
vegetable  leather  of  this  character  for  use  as 
cheap  sole  leather  consists  in  thickening  the 
decoction  of  fucus  or  mucilaginous  lichen  with 
cotton  waste  or  dust  until  it  becomes  a  thick 
paste.  The  paste  is  then  run  into  moulds  or 
blocks,  and  is  pressed  by  means  of  an  hydrau- 
lic press,  in  order  to  form  solid  blocks  of  any 
•uitable  thickness,  which  are  then  dried  and 
cut  by  saws  or  otherwise  into  plates  or  sheets 
of  the  ordinary  thickness  of  sole  leather.  These 
plates  or  sheets  are  then  soaked  in  boiled 
linseed  oil,  and  when  dry  are  pressed  again 
between  polished  metal  plates. 

Beside  the  use  of  cotton  waste  and  dust,  all 
"ads  of  textile  materials  and  their  waste,  es- 
pecially cocoa-nut  fibre  waste  and  dust,  may  be 
employed  in  the  manufacture  of  vegetable 
leather  suitable  for  carpets  or  floorcloth  of 
novel  and  superior  quality.  This  new  or  im- 
proved "French  vegetable  leather"  can  be 
Us*d  in  place  of  natural  leather,  and  may  be 
employed  for  covering  tables,  chairs,  sofas, 
travelling  begs,  for  the  lining  or  bodies  of  hats, 


caskets,  carriages,  harness,  military  equip- 
ments, slippers,  bookbinding,  and  various 
other  purposes. 


FARADAY'S  DISCOVERIES  IN  ELEC- 
TRICITY AND  MAGNETISM. 

THE  theatre  of  South  Kensington  Museum 
was  crowded  on  Saturday  evening  by  an 
audience  anxious  to  hear  Professor  Tyndall 
deliver  his  promised  lecture  illustrative  of 
"  Faraday's  Apparatus."  The  address  formed 
part  of  the  series  of  free  evening  lectures  on 
the  instruments  in  the  Special  Loan  Collection 
of  Scientific  Apparatus,  intended  to  be  given 
on  Saturday  and  Monday  evenings  throughout 
June  and  July.  The  lecture  might  be  sum- 
marised as  a  popular  explanation  of  the 
various  stages  of  discovery  made  by  Faraday 
as  to  the  nature  of  induced  electricity,  narrated 
in  the  lucid  style  of  which  Dr.  Tyndall  is 
master;  it  was  illustrated  by  a  series  of  ex- 
periments performed  with  the  aid  of  several 
assistants  from  the  laboratory  of  the  Boyal 
Institution.  Most  of  the  experiments  were 
performed  with  the  original  apparatus  used 
by  Faraday,  and  shown  in  an  enlarged  form 
upon  a  screen  by  means  of  the  lime-light. 
Faraday,  he  said,  set  himself  to  work  out  the 
relations  between  electricity  and  galvanism 
and  kindred  problems  with  great  perseverance 
and  energy,  using  the  most  simple  apparatus 
and  patiently  varying  his  operations  and  the 
materials  acted  upon  with  the  aim  of  dis- 
covering the  natural  laws  governing  any  mani- 
festations which  showed  themselves.  His  first 
discovery  in  electro-magnetism  was  to  show 
the  rotation  of  a  current  round  a  bar  of  iron, 
forming  it  into  a  magnet,  shown  by  means  of 
a  rod  suspended  in  a  vertical  position  and 
partially  immersed  in  a  vessel  of  mercury, 
then  revolved  when  the  vessel  was  connected 
with  a  battery.  This  was  discovered  in 
1821.  At  this  time  Faraday  was  engaged  in 
studying  the  phenomena  attending  on  the 
liquefaction  of  gases,  and  his  researches 
proved  that  all  vapours  are  liquids  in 
a  finely  divided  state.  He  liquefied  chlorine 
gas,  and  in  1825  discovered  benzole,  which, 
although  not  made  of  practical  use  then,  had 
einco  become  well  known  as  the  foundation 
of  the  beautiful  aniline  dvee.  About  this 
period,  while  investigating  optical  delusions, 
he  invented  the  chromatrope.  In  1831,  when 
fortjy  years  of  age — for  he  was  born  on  the 
22nd  September,  1791 — he  commenced  a  series 
of  experiments  into  electricity  and  galvanism. 
He  used  two  coils  and  a  galvanometer,  as  he 
thought  that  by  sending  a  current  through  one 
wire  it  would  probably  affect  the  other.  This 
he  found  to  be  the  case,  and  to  the  effects  pro- 
duced on  the  second  coil  he  gave  the  name  of 
induced  currents.  The  lecturer  here  showed, 
with  Faraday's  original  apparatus,  that  on 
passing  a  current  through  one  coil  a  needle  con- 
nected with  the  other  was  slowly  deflected  at 
the  time  of  connection,  but  subsequently 
returned  to  zero  ;  on  breaking  the  connection 
the  needle  deflected  to  a  similar  extent  in  the 
opposite  direction.  After  demonstrating  this 
to  his  own  satisfaction,  Faraday  had  various 
ways  of  altering  and  strengthening  the  action. 
He  was  profoundly  convinced  of  the  intimate 
connection  between  voltaic  electricity  and  mag- 
netism, and  therefore  tried  parallel  tests  with 
bar  magnets,  and  the  results  proved  the  cor- 
rectness of  his  views,  the  same  appearances 
showing  themselves.  He  again  took  a  core  of 
iron  within  a  matrix  of  copper  wire,  and  found 
that  magnetism  was  momentarily  excited  on 
presenting  it  to  the  helix,  the  effect  subsiding 
on  withdrawal.  Dr.  Tyndall  exhibited  one  of 
the  last  links  in  this  chain  of  experiments,  and 
informed  his  audience  that  a  problem  was 
involved  in  it  which  he  had  tried,  but 
had  not  yet  been  able  to  solve.  Taking 
in  one  hand  a  large  ring  of  copper  wire,  he 
passed  through  its  centre  ( without  approach- 
ing the  sides)  a  bar  of  soft  iron ;  the  needle 
of  the  galvanometer  immediately  deflected 
and  returned  to  zero;  on  removing  the  bar 
the  needle,  as  in  previous  experiments,  was 
deflected  in  the  contrary  direction.  Dr. 
Tyndall  invited  an  explanation  as  to  what 
was  the  state  of  the  space — within  the  ring — 
through  which  the  bar  had  been  swept,  and  why 
the  needle  had  been  temporarily  affected — ques- 


tions which  had  received  great  attention  from 
the  subject  of  hid  address.  About  this  time 
Faraday  examined  into  the  intercommuni- 
cation between  the  needle  and  a  copper  disc 
In  investigating  the  figures  formed  by  steel 
filings  sprinkled  near  tile  bar  and  horse-shoe 
magnets  he  demonstrated  that  they  were 
attracted  to  the  poles.  On  putting  a  coil  of 
wire  round  the  frame  on  which  these  were 
sprinkled,  and  inclining  it  to  the  line  of  the 
earth's  magnetic  dip,  he  found  that  there  was 
no  action  if  the  axes  coincided,  and  this  led 
him  to  make  further  researches  into  the 
nature  of  terrestrial  magnetism,  which  he 
showed  to  be  very  feeble  in  action.  It  had 
since  been  utilised  by  8ir  William  Thomson  in 
the  galvanometer  and  mirror  employed  in 
submarine  telegraphy.  The  lecturer  showed 
this  apparatus  in  operation,  the  faint  spot  of 
light  from  the  mirror  flickering  from  side  to 
side  of  the  screen,  as  the  coil's  connection  was 
made  or  broken  with  the  galvanometer.  With 
a  coarse  coil  of  copper  the  fact  was  exempli- 
fied that  it  could  not  be  moved  without  affeot- 
ing  the  needle,  by  evolving  induced  currents, 
except  in  the  direction  of  the  magnetic  dip, 
when  no  action  took  place.  Faraday's  rotating 
rectangle,  which  was  provided  with  a  commu- 
tator for  collecting  earth  currents,  only  de- 
flected the  galvanometer  needle  when  made  to 
revolve  in  the  line  of  the  magnetic  meridian. 
Faraday  did  not  concern  himself  so  much  with 
the  practical  use  of  these  discoveries,  but 
concentrated  his  attention  on  trying  to  ascer- 
tain the  reasons  for  them,  expressing  himself  as 
satisfied  that  a  timo  would  come,  when,  if  the 
governing  principles  were  established  they 
would  be  made  of  use.  At  that  present  moment 
a  light  of  solar  splendour  might  be  observed 
streaming  over  the  sea  from  the  lighthouse  on 
the  South  Foreland;  this  was  one  of  the 
results  of  these  discoveries.  Another  class  of 
great  interest  was  that  relating  to  the 
magnetisation  of  a  ray  of  light.  In  1827 
Faraday  established  a  furnace,  at  the  Koyal 
Institution,  for  making  heavy  glass  for  optical 
purposes ;  he  succeeded  in  making  a  very 
heavy  kind  of  glass,  but  it  proved  valueless  for 
its  intended  purpose,  as  it  was  so  easily 
tarnished.  But  with  that  material  he  made 
some  of  the  most  interesting  discoveries  into 
the  polarisation  of  light.  By  coiling  wire 
rouud  a  large  horseshoe  electro-magnet,  he 
formed  a  very  powerful  instrument.  On  the 
top  of  this  were  perforations  on  which  he 
placed  pieces  of  his  heavy  glass,  of  quarts  and 
of  Iceland  spar,  and  polarised  light.  Dr. 
Tyndall  exhibited  experiments  with  these 
materials,  and  showed  that  if  the  apparatus 
was  so  arranged,  an  to  coincide  with  the  lines 
of  terrestrial  magnetism,  no  polarisation  took 
place.  Yet  another  class  of  investigation  was 
into  what  Faraday  named  diamagnetism.  It 
had  before  been  known  that  bismuth  and 
antimony  were  repelled,  instead  of  attracted, 
by  the  magnet.  On  inquiry  into  the  cause  of 
this,  and  pushing  experiments  with  other 
metals  and  substances  as  far  as  he  could, 
Faraday  found  that  all  materials  could  be 
divided  into  2  classes — tboso  attracted  and'those 
repelled  by  magnetism ;  the  last  he  named  dia- 
magnetics.  He  aftewards  filled  n  small  bulb 
of  glass  with  a  weak  solution  of  photo-sulphate 
of  iron  and  immersed  it  in  a  vessel  containing 
a  strong  solution,  and  found  that  if  one  mag- 
netic substance  is  placed  in  another  possessing 
more  magnetic  attraction  it  will  be  repelled. 
With  extreme  caution  he  studied  the  magnetic 
action  of  substances  in  connection  with  the 
lines  taken  by  steel  filings,  as  he  thought  the 
latter  moved  as  in  some  viscous  fluid.  He  at 
length  arrived  at  the  conclusion  that  there 
must  be  some  medium  in  space  which  was 
itself  magnetic,  and  that  magnetic  and  dia- 
magnetic  substances  were  in  reality  but  mate- 
rials immersed  in  a  medium  more  or  less  sus- 
ceptible to  magnetism  than  themselves.  In 
this  investigation  was  Faraday,  upon  whose 
energy,  perseverance,  and  power  of  thought 
the  lecturer  passed  a  high  eulogium,  engaged 
when  his  mental  powers  failed  him,  and  his 
career  of  usefulness  was  finally  closed  on  the 
25th  August,  1867.  On  the  motion  of  the 
chairman  for  the  evening,  Major  Festing,  a 
hearty  vote  of  thanks  was  passed  to  Professor 
Tyndall  for  his  interesting  lecture,  which  had 
been  listened  to  with  very  close  attention. 
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avoid  which  the  gouge  is  given  a  rolling  motion  to 
bring  every  part  against  the  action  of  the  grindstone, 
while  at  the  same  time  lowering  the  back  hand  as 
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PATTERN-MAKING— IV. 
Bt  Joshua  Roan.* 

OF  chisels  the  principal  kinds  used  are  the 
paring  chisel,  used  entirely  by  hand  pressure, 
and  the  firmer  chisel,  for  use  with  the  mallet.  The 
difference  between  the  two  is  that  tho  paring  chisel 
is  the  longer.  A  paring  chisel,  worn  to  half  its 
original  length,  will,  however,  answer  for  use  as  a 
firmer  chisel,  because,  when  bo  worn,  it  is  suffi- 
ciently long  for  the  duty.  A  chisel  should  not, 
however,  be  used  indiscriminately  as  a  paring  and 
firmer  chisel,  for  the  reason  that  the  paring  chisel 
requires  to  be  kept  in  much  better  order  than  the 
firmer  chisel  does.  It  is  necessary  to  have  several 
sizes  of  chisels,  varying  in  width  from  an  eighth 
of  an  ineh  to  an  inch  and  a  half.  A  paring  chisel 
for  general  use  is  shown  in  Fig  18.  Its  width  is 
about  one  and  a  half  inches,  and  its  handle  should  be 
exactly  of  the  form  shown  in  the  engraving,  the 
total  length  of  handle  being  six  inches,  from  A  to  B 
being  one  and  a  half  inches,  and  the  diameter  at  C, 
and  from  B  upwards,  being  one  and  a  half  inches. f 
The  hollow  below  B  is  of  three-eighths  inohes 
radios,  and  the  diameter  at  D  is  one  inch.  This 
shape  and  size  gives  a  good  purchase,  especially  from 
A  to  B,  where  the  hand  is  most  often  applied,  the 
end,  £,  being  against  the  operator's  shoulder.  A 
firmer  chisel  having  a  handle  of  the  ordinary  pattern 
is  shown  in  Fig.  19. 

Chisels  are  sharpened  in  the  same  manner  as  plane 
irons ;  but  being  usually  narrower,  they  require 
special  attention  in  the  grinding,  as  they  should  be 
held  against  the  grindstone  with  an  amount  of 
praisnre  proportionate  to  their  width.  In  describing 
Figs.  5  and  6,  in  a  previous  issue,  we  explained  how 
a  long  feather  edge  may  be  given  to  a  tool  in  the 
grinding;  and  these  remarks  apply  especially  to 
chisels.  Hence,  towards  the  finishing  part  of  the 
grinding  operation,  the  chisel  should  be  held  very 
lightly  against  the  stone  :  the  fiat  face  of  the  chisel 
should  never  be  ground,  but  shonld  be  kept  straight 
and  even,  otherwise  the  whole  value  of  the  tool  will 
be  impaired.  In  setting  the  edge  of  a  chisel  upon  an 
oilstone,  it  is  necessary  to  exercise  great  care  that  the 
handb  are  not  elevated  so  as  to  oilstone  the  blade  at 
a  different  bevel  to  that  at  which  it  was  ground,  and 
not  to  allow  the  movement  of  the  hands  to  be  such 
as  to  round  off  the  bevel  face  at  and  near  the  cutting 
edge,  an  error  which,  from  lack  of  experience,  is 
very  apt  to  occur.  The  position  in  which  the  bevel 
of  the  chisel  should  be  pressed  to  the  oilstone  should 
be  such  that  the  marks  made  by  the  oilstone  will  lie 
from  the  back  of  the  bevel  to  the  cutting  edge,  but 
be  shown  mure  strongly  at  and  towards  the  catting 
edge.  The  motion  of  the  hands  of  the  operator 
should  not  be  simply  back  and  forth,  parallel  with 
the  length  of  the  oilstone,  but  partly  diagonal  which 
will  greatly  assist  in  keeping  the  bevel  level  with  the 
oilstone.  Very  little  pressure  -should  be  applied  to 
the  chisel  during  the  latter  part  of  the  process  of 
oilstoning ;  and  the  flat  face  of  the  chisel  should  be 
held  level  with  the  faco  of  the  oilstone,  and  moved 
diagonally  under  a  light  pressure,  sufficient  only  to 
remove  the  wire  edge.  After  the  setting  is  complete, 
the  chisel  should  be  lapped  upon  the  hand  to 
removo  the  fine  wire  edge  left  by  the  oilstone. 

The  next  tool  is  the  gouge,  of  which  there  are 
several  kinds.  Those  having  the  bevel  ou  the 
concave  side  are  termed  inside  gonges ;  and  when  the 
bevel  is  on  the  convex  side,  they  am  called  outside 
gouges.  Gouges,  like  chisels,  are  also  classed  into 
firmer  and  paring  gonges,  the  distinction  between 
the  two  being  the  same  as  in  the  case  of  chisels.  It 
is  not  necessary  to  possess  a  full  set  of  each  kind  of 
gouges  ;  half  a  set  each  of  inside  and  outside  will 
suffice,  with  an  extra  one  or  two  for  paring  purposes. 
Fig.  20  represents  a  paring,  and  Fig.  21  a  firmer 
outside  gonge. 

The  inside  gouge  may  be  ground  a  little  keener 
than  the  chisel  or  plane  iron,  and  requires  care  in 
the  operation,  since  it  has  generally  to  be  ground  on 
the  corner  of  the  grindstone,  which  is  rarely  of  the 
same  curve  as  the  gouge  requires.  In  oilstoning  a 
gouge,  what  is  called  a  slip  is  employed.  Slips  are 
wedgo-t-baped  pieces  of  oilstone,  of  various  curves 
and  shapes  to  suit  the  purposes  for  which  they  are 
applied.  The  gouge  should  be  held  in  the  left  hand, 
and  the  slip  in  the  rfght,  the  latter  being  supplied 
with  clean  oil.  The  back  or  convex  side  of  the  gouge 
must  be  laid  level  on  the  face  of  the  oilstone,  and 
the  handle  worked  to  and  from  the  workman,  who 
must  roll  it  at  the  same  time,  so  as  to  bring  every 
part  of  the  curve  of  the  gouge  in  contact  with  the 
face  of  the  oilstone.  All  the  remarks  upon  grinding 
and  oilstoning  chisels  apply  with  greater  force  to 
gouges,  because  the  small  amount  of  the  surface  of 
the  gouge,  in  contact  with  either  the  grindstone  or 
oilstone,  renders  it  extremely  liable  to  the  formation 
of  a  feather  edge  in  grinding,  and  a  wire  edge  in 
oilstoning.  In  grinding  outside  gouges,  a  new 
feature  steps  in ;  for  if  the  gouge  be  kept  at  the 
came  inclination  throughout  the  grinding,  as  in  the 
oase  of  all  the  tools  heretofore  mentioned,  the  centre 
of  the  gouge  will  be  keener  than  the  corners,  to 

•  From  the  Scientific  American.  the  comers  of  the  gonge  approach  the  stone.  This, 

[t  There  is  obviously  an  error,  either  in  text  or  engrav-  ilf  «*enly  performed,  gives  an  equal  keenness  to  all 
ing ;  but  we  quoto  verbatim.— Ed.  E.  M.]  I  parts  of  the  cutting  edge.    The  same  rising  and 


falling  motion  of  the  back  hand  is  necessary  in  oil. 
stoning  the  convex  side  of  the  gouge.  The  concave 
side  is  to  be  rubbed  with  an  oilstone  slip,  taking  care 
to  let  the  slip  be  flat  in  the  trough  of  the  gouge  ana 
tot  elevated  at  the  near  end ;  for  if  once  a  habit  of 
bevelling,  however  slightly,  the  fiat  faces  of  tools  it 
contracted,  it  tends  to  increase,  so  that  the  took 
finally  lose  their  characteristics,  and  are  in  fact 
ruined  so  far  as  their  application  to  good  work  is 
concerned.  Hollow  gouges  sue  dispensed  with  by 
the  nse  of  rabbet  plaues,  shown  in  Figs.  11,  IS,  13, 
p.  376. 

Several  sizes  of  squares  are  necessary  to  the 
pattern-maker,  because  his  work  necessitates  in 
many  cases  that  the  blade  be  short  in  order  to  admit 
of  its  application  to  the  work.  For  aa  ordinary 
try  square,  the  blade  should  be  of  taw  blade,  and  the 
back  of  hard  wood,  the  inside  and  outside  edges  of 
the  back  being  covered  with  sheet  metal  to  prevent 
undue  wear.  In  addition  to  this,  however,  a  bevd 
square  is  required  ;  and  it  is  best  to  have  one  with 
a  sliding  blade,  so  that  the  length  it  projects  from 
the  squaro  back,  on  either  side,  may  be  adjusted  to 
suit  the  work.  Such  a  bevel  square  is  illustrated  in 
Fig.  22. 

Of  compasses  there  are  two  kinds,  one  being  plain 
and  having  ao  means  of  permanent  adjustment. 
This  is  used  for  casual  measurements  or  marking. 
The  other  has  an  attachment  by  which  it  may  be 
permanently  set,  as  shown  in  Fig.  23,  in  which  A 
represents  a  thumb  screw  employed  to  set  one  kg 
firmly  against  the  radius  piece,  C,  and  B  beiBg  as 
adjusting  screw  for  finally  adjusting  the  compass 
points  after  the  thumbscrew,  A,  is  fastened,  the 
spring,  D,  operating  to  keep  the  leg,  E,  firmly 
against  the  face  of  the  screw,  B  ;  so  that,  when  the 
adjustment  of  the  compass  points  is  once  properly 
made,  the  compasses  may  be  laid  upon  the  bench 
and  used  from  time  to  time  without  danger  of  the 
adjustment  being  altered  by  handling  or  by  a  slight 
blow. 

An  excellent  attachment  for  compass  points  hu 
lately  come  into  use  -,  it  is  for  the  purpose  of  fasten- 
ing to  the  marking  leg  a  pencil,  to  avoid  scratching 
the  surface  of  the  work  with  the  compass  point. 
This  device  and  its  mode  of  application  are  shown  is 
Fig.  24,  in  which  A  represents  a  thin  tube  with  feet 
ou  it,  provided  with  the  split,  B.  C  is  a  clamp  pro- 
vided with  a  thumbscrew,  E.  D  represents  one  of 
the  compass  legs.  F  is  a  piece  of  lead  pencil  which 
passes  through  the  tube,  A.  The  attachment  is 
slipped  on  the  compass  leg,  and  the  rcrew  is  tightened 
up,  clamping  that  leg  to  the  feet,  O  6,  and  clamping 
at  the  same  time  the  pencil  in  the  tube.  Another  of 
these  attachments,  in  which  the  pencil  point  ii 
adjustable  in  a  direction  other  than  that  in  which 
the  compass  point  stands,  is  shown  in  Fig.  25,  tht 
pencil  tube  being  swivelled  at  A,  and  B  representing 
the  compass  leg. 

The  points  of  compasses  should  be  forged  ont 
when  they  get  thick  from  weaiing  short,  and  they 
ohould  be  tempered  to  a  blue  colour.  For  marking 
small  boles,  compasses  are  too  cumbersome  for  fine 
work,  and  spring  dividers  are  preferable.  A  recent 
improvement  in  these  tools  consist  in  making  ths 
spring  helical,  as  shown  in  Fig.  26,  instead  of 
making  it  abroad,  flat,  and  thin,  as  formerly. 


THE  IMPORTANCE  OF  A  KNOWLEDGE 
OF  THE  LAWS  OF  HEALTH.* 

1.  /~hN  aa  average,  one-half  of  the  number  of  omV 
\_/  patients  treated  by  a  hospital  surgeon  safer 
from  diseases  due  primarily  to  a  want  of  knowledgeof 
tho  laws  of  health  and  oleanliness.  The  ignorancs 
of  hygienic  laws,  which  affects  bo  disastrously  the 
health  of  the  rich  as  well  as  the  poor,  exists 
chiefly  in  regard  to  dress,  ablution,  and  ventilation. 
This  statement  may,  at  first,  appear  startling,  hot 
an  enumeration  of  the  diseases  that  can  be  constantly 
traced  to  the  above  causes  will  show  upon  how  sound 
a  basis  the  statement  rests.  The  following  art 
examples  :  —  Varicose  ulcers  from  dress ;  skin 
diseases  from  want  of  cleanliness  ;  chest  diseases 
and  fevers  from  defective  ventilation.  The  yait 
number  of  ulcerated  legs  treated  in  the  out-patient 
department  of  hospitals,  in  workhouse  infirmaries, 
and  in  private  practice,  arise  from  varicose  veins. 
Now,  a  varicose  ulcer  is  caused  by  a  distended  con- 
dition of  the  veins  of  the  leg,  which  have  to  sustain 
the  pressure  of  the  blood  caused  by  gravitation.  I" 
varicose  veins,  the  valves  which  help  to  support  tb» 
column  of  blood  are,  to  a  great  extent,  desteoyed, 
through  the  veins  having  been  distended  by  mecha- 
nical obstruction  to  the  free  return  of  the  blood 
from  the  extremities,  thereby  distending  the  lower 
veins  and  separating  the  edges  of  the  valves. 
Thus,  the  weight  of  an  uninterrupted  col  asm 
has  to  be  borne  by  the  veins.  This,  of  com"**, 
causes  further  distention,  giving  rise  to  conge*- 
tion  of  the  capillaries  of  the  skin,  and  causing 
swelling,  eczema,  and  ultimately  ulceration.  Tail 
is  the  varicose  ulcer  so  common  in  tho  labouring 


•  By  Thos.  Bond,  F.R.C.8.,  M.B.,  and  B.8.  bug- 
Assi'tant-Surjreon  to  Westminster  Hospital,  and  L«a'™™ 
on  Medical  Jurisprudence.  A  paper  read  at  the  Education 
Conference  of  the  Society  of  Arts. 
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chutes.  It  is  always  difficult  to  heal,  and  often 
inpossible,  except  by  prolonged  reat  in  bed.  Hence 
it  is  the  dread  of  the  surgeon,  and  the  came  of 
nicety  to  thousand*.  Varicose  uloere  are  seldom 
admitted  into  general  hospitals,  so  that  hundreds  of 
poor  families  are  driven  to  the  workhouse,  aud  suoh 
cafes  form  a  majority  in  the  workhouse  infirmary. 
The  most  frequent  and  flagrant  cause  of  obstruction 
is  the  ordinary  ela«tic  garter.  Children  should  never 
wear  them  at  all,  as  the  stockings  can  be  perfectly 
well  kept  up  by  attachment  of  elastic  straps  to  the 
waistband.  If  garters  are  worn,  it  is  important  to 
know  how  to  npply  them  with  the  least  risk  of  harm, 
at  the  bend  of  the  knee  the  superficial  veinB  of  the 
leg  unite,  and  go  deeply  into  the  under  part  of 
the  thigh  beneath  the  hain-strintr  tendons.  Thus 
a  ligature  below  tho  kneo  obstructs  all  the  super- 
ficial vein  a,  but  if  the  constriction  is  above,  the 
ham-string  tendons  keep  the  pressure  off  the  veins 
which  return  the  blood  from  the  logs  ;  unfortunately 
mast  people,  in  ignorance  of  the  above  facta, 
apply  tho  garter  below  the  knee.  Again,  in  nine 
out  of  ten  labouring  men,  we  find  a  piece  of  cord 
or  a  buckled  strap  tightly  applied  below  the  knee, 
for  what  reason  I  could  never  learn.  Elastic  bands 
sue  the  most  injurious.  They  follow  the  movements 
of  the  muscles,  and  never  relax  their  pressure  on  the 
Toias,  Non-clastio  bands  daring  musaalar  exertion 
become  considerably  relaxed  at  intervals,  and  allow 
a  freer  circulation  of  the  blood. 

2.  The  habit  of  tight  lacing  again  predisposes  to 
Taricose  veins,  in  consequence  of  the  abdominal 
viscera  being  pushed  downwards  into  the  pelvis, 
causing  undue  pressure  on  the  veins  of  the  lower 
extremities  when  they  enter  the  plevis.  Physicians 
also  have  reported  numerous  cases  of  heart  and  lung 
disease  caused  by  this  pernicious  habit. 

3.  Tho  use  of  dress  is  often  misunderstood. 
Most  persons  evidently  study  and  practise  it 
with  regard  to  appearance,  or  only  to  keep 
out  wet  and  cold.  The  hygienic  use  of  clothes, 
however,  is  not  so  much  to  keep  cold  out  as  to 
keep  heat  in.  The  mistake  is  often  made,  of 
taking  great  care  to  put  on  extra  wraps  and  coats 
when  preparing  for  outdoor  exercise.  This  is  not 
at  all  necessary  in  robust  persona.  Sufficient 
heat  to  prevent  all  risk  of  chill  is  generated  in  the 
body  by  exercise.  The  care  should  be  taken  to 
retain  sufficient  clothing  after  exercise,  and  when 
at  reat,  to  prevent  the  heat  passing  out  of  the 
body.  Indeed,  persons  very  often  catch  chills 
from  throwing  off  extra  clothing  after  exercise, 
or  from  sitting  about  in  garments,  the  material  of 
which  is  not  adapted  to  prevent  the  radiation  of 
heat  from  the  body.  Linen  and  cotton  undercloth- 
ing, when  moistened  by  perspiration,  parts  with 
heat  very  rapidly,  whereas  flannel  and  silk,  being 
noB-eonduotors,  prevent  the  rapid  loss  of  heat. 

_  4.  The  most  recent  offence  aeainstthe  laws  of  health 
is  tho  habit  of  wearing  false  hair.  The  perspiration 
of  the  scalp  is  prevented  by  the  thiak  covering  from 
evaporating,  thereby  causing  a  sodden  and  weakened 
condition  of  the  skin  which  predisposes  to  baldness 
and  other  diseases  of  the  scalp.  Again  it  produces 
headache  and  confusion  of  the  intellectual  faculties. 
We  all  know  what  a  relief  it  is  during  hard  mental 
work,  simply  to  laise  one's  hair  by  running  the 
fingers  through  it.  I  should  think  literary  ladies 
either  do  not  wear  false  hair  or  take  it  off  when  at 
work. 

5.  Ablution  is  another  subject  of  paramount  im- 
portance to  health.  Mr.  Urquhart,  the  introducer 
of  the  Turkish  bath  into  this  country,  is  one  of  the 
benefactors  of  the  age,  and  it  is  to  be  hoped  some 
day  there  will  be  a  bath  in  every  town  and 
village  in  England.  Doctors  are  very  much  to 
be  blamed  for  allowing  themselves  to  be  pre- 

t'udioed  against  it.  The  usual  opinion  given 
>y  medical  men  to  their  patients  is,  that  it  is 
debilitating,  and  only  to  be  borne  by  the  robust. 
The  reverse  is  really  the  case :  it  is  stimulating  and 
strengthening,  it  is  a  preventive  as  well  as  curative 
in  disease.  The  effect  of  the  Turkish  bath  on  the 
skin  is  to  cause  an  active  condition  of  its  functions 
of  elimination,  by  removing  the  hardened  epithelial 
scales,  by  removing  the  fat  from  the  pores,  and 
by  causing  the  sweat  glands  to  maintain  the 
activity  of  their  functions,  giving  a  general 
stimulus  to  the  vital  power  of  the  skin.  Again,  it 
keeps  the  body  in  a  state  of  perfect  cleanliness, 
which  is  so  e»sential  to  robust  health  ;  but  these  are 
not  its  only  virtues — it  promotes  purity  of  mind  and 
morals.  The  man  who  is  accustomed  to  be  physi- 
cally clean  shrinks  instinctively  from  all  contact 
with  nncleanliness. 

6.  There  are,  however,  certain  precautions  to 
be  observed  in  the  use  of  tho  baths.  Persons  who 
are  apopletic,  or  Buffering  from  fatty  degeneration 
of  heart,  should  not  venture  to  distarb  the  circulation 
by  the  excitement  of  baths.  Tho  first  effect  of 
Turkish  baths  is  to  stimulate  the  circulation,  the 
second  to  cause  active  congestion  of  the  skin,  the 
third  to  produce  profuse  perspiration,  the  fourth  to 
keep  down  the  temperature  of  the  body  by  rapid 
evaporation.  On  leaving  the  Turkish  bath  the  body 
should  be  douched  with  cold  water ;  the  capillaries 
are  thus  emptied  of  their  blood  by  contraction, 
hot  immediately  after  the  stimulation  causes  them 


to  resume  a  state  of  activity,  and  produces  vigorous 
circulation  through  the  akin. 

7.  In  taking  *  cold  hath  in  the  morning  the  same 
conditions  ahould  ba  present.  The  surface  of  the 
body  should  be  warm  and  moist ;  therefore,  the 
bath  should  be  taken  immediately  on  rising  from  the 
bed,  and  before  the  surface  of  the  body  has  had  time 
to  cool  or  the  capillaries  to  contract.  The  shock  of 
the  cold  water  should  cause  them  suddenly  to  con- 
tract, then  quick  reaction  wiM  take  place  in  the 
same  way  as  after  a  Turkish  bath.  Unless  this  re- 
action oocors  after  the  bath  there  is  great  danger 
of  getting  a  chill ;  at  any  rate  the  full  benefit  of 
tho  bath  is  not  obtained.  Persons  with  weak  cir- 
culation who  cannot  take  an  ordinary  morning  bath, 
often  derive  great  benefit  from  the  Turkish  bath. 
It  opens  the  pores  and  improves  the  circulation  of 
the  skin,  so  that  the  shock  of  cold  water  can  after- 
wards be  borne.  The  same  persons  can  generally 
bear  a  cold  bath  if  they  get  for  a  few  minutes  into 
a  warm  bath  first,  and  then  immediately  plunge 
into  cold  water.  By  these  menus  an  active  re- 
action is  brought  about.  Warm  baths  should,  in 
my  opinion,  never  be  taken  on  rising  except  under 
the  above  conditions,  but  warm  baths  at  night  are 
often  desirable.    They  shouid  be  taker,  just  before 

Sing  to  bed,  when  they  have  the  effect  of  relaxing 
>  muscular  system  and  of  promoting  sleep  by 
soothing  the  activity  of  the  brain  by  the  withdrawal 
of  blood  from  it.  I  do  not  think  warm  baths  at 
night  are  weakening,  as  the  depression  of  vital 
energy  which  may  occur  is  recovered  during  sleep. 
Iu  river  and  sea  bathing,  persons  should  be  careful 
not  to  remain  in  the  water  too  long,  nor  should  they 
exert  themselves  sufficiently  to  cause  exhaustion,  as 
the  power  of  reaction  is  much  impaired  thereby; 
neither  should  persons  get  into  cold  water  when 
cooling.  The  old  fashioned  idea  that  persons  should 
wait  to  cool  before  plunging  into  the  water  is  a 
fallacy.  There  is  no  danger  in  plunging  into  the 
coldest  water  in  a  state  of  profuse  perspiration  if  the 
heart  and  arteries  are  in  a  healthy  state.  Of  course 
it  would  be  unwise  to  do  so  immediately  after  a  full 
meal,  as  the  action  of  the  heart  might  be  impeded  by 
the  distended  stomach. 

8.  Many  persons  complain  of  always  getting  up 
tired  iu  the  morning.  This  is  very  often  due  to 
defective  ventilation  of  the  bedroom,  or  from  using 
au  undue  amount  of  bod-clothes  and  bedding. 
Feather  beds  are  too  soft  and  yielding,  aud  partially 
envelope  the  sleeper,  thus  producing  profuse  perspi- 
rations. The  habit  of  lying  too  much  under  blankets 
is  also  very  pernicious,  by  reason  of  the  carbonic  acid 
exhaled  by  the  sleeper  being  respired.  Again,  it  is 
a  common  error  to  Buppoae,  that  by  simply  opening 
a  window  a  little  at  the  top  a  room  can  be  ventilated. 
People  forget  that  for  proper  veutilation  there 
must  be  an  inlet  and  outlet  for  the  air.  Tn  bed- 
rooms there  is  often  neither,  and  if  there  is  a  fire- 
place it  is  generally  closed  up.  Again  it  is  a  mistake 
to  suppose  that  foul  air  goes  to  the  top  of  a  room. 
Certainly  the  heated  air  goes  to  the  top,  but  the 
chief  impurity,  the  carbonic  acid,  falls  to  the  bottom. 
There  is  nothing  so  efficacious  in  removing  the  lower 
strata  of  air  as  the  ordinary  open  fire-place,  especially 
if  there  is  a  fire  burning.  The  usual  defect  in  venti- 
lation is  the  want  of  a  proper  inlet  for  the  air.  If 
the  window  be  open  the  cold  air  being  heavier  pours 
down  into  the  room,  causing  draughts  ;  if  the  door 
be  open,  or  ajar,  the  same  thing  occurs.  Tho  per- 
fection of  ventilation  may  bo  obtained  in  any  room 
with  a  fire-place  by  simply  providing  proper  inlets 
for  the  air,  and  nothing  answers  so  well  for  the  pur- 
pose as  the  upright  tubes  invented  by  Mr.  Tobin. 
By  this  means  the  heavier  external  atmosphere 
ascends  vertically  through  the  tubes  like  the  jet  of 
a  fountain,  displacing  the  warmer  and  lighter  etmo- 

Shere  of  the  room,  which  finds  ite  exit  up  the 
imney.  The  tubes  should  communicate  with  the 
outer  air  on  a  level  with  the  floor,  and  should  be 
carried  vertically  upwards  in  the  room  for  about 
four  or  five  feet.  A  constant  supply  of  fresh  air  is 
thus  insured  without  tho  slightest  liability  to 
draught,  as  the  current  goes  directly  upwards  till  it 
strikes  the  ceiling.  It  is  then  diffused  downwards, 
mixed  with  the  heated  air  of  the  ceiling.  The  same 
principle  can  be  carried  out  in  any  room  with  a  sash 
window,  by  catting  out  two  or  three  holes  an  inch 
wide  and  three  inches  long  in  the  woodwork  of  the 
upper  sash  where  it  joins  the  lower  one.  The  columns 
of  air  ascend  directly  upwards,  just  inside  the 
window,  and  mix  with  the  heated  air  in  the  upper 
part  of  the  room.  If  this  system  wcro  universally 
carried  out,  wo  should  hear  less  of  rheumatism  and 
chills  caught  by  sitting  in  draughts. 

9.  Persons  should  cultivate  the  facnlty  of  detect- 
ing sewer  gas  in  bouses.  Typhoid  fever  is  often 
caused  by  the  escape  of  this  gas  into  the  house 
through  defect  of  the  traps  and  drains.  However 
bad  the  trains  may  be  outside  the  house,  there  is 
little  to  fear,  provaded  the  gas  can  escape  externally. 
The  following  two  very  simple  precautions  would 
naturally  diminish  the  cases  of  typhoid  fever  :  First, 
every  main  drain  should  have  a  ventilating  pipe 
carried  from  it,  directly  outside  house  to  the  top  of 
the  highest  chimney  ;  secondly,  the  soil  pipe  inside 
the  house  should  be  carried  ap  throngh  the  roof,  aad 
be  open  at  the  top. 


THE  METEOROLOGICAL  SOCIETY. 

THE  last  ordinary  meeting  of  the  present  session 
was  held  on  Wednesday,  June  21st,  at  the  Institu- 
tion of  Civil  Engineers ;  Mr.  H.  S.  Eaton,  M.A., 
President,  in  the  chair.  The  following  papers  were 
read:— "On  the  Climate  of  Scarborough,"  by  F. 
Shaw,  P.M. 8.  The  thermometers  used  were  placed  in 
a  louvre  boarded  case  fixed  to  the  north  side  of  a 
wooden  structure,  having  an  open  grass  plot  in  f rant 
of  them.  The  garden  is  about  midway  between  the 
north  and  south  aides  of  the  town,  and  150  yards 
from  the  shore;  and  as  both  residents  and  visitors 
are  continually  passing  along  this  Hue  the  observa- 
tions may  be  taken  as  fairly  representing  the  tem- 
perature of  Scarborough  as  a  watering  place.  The 
mean  monthly  temperatures  based  on  the  average 
of  the  past  eight  years  are- 
January  38  8J  April  46  6°  July  60  4°  October  48  2° 
February  3d  7  May  50  5  Aug.  68  9  Nov.  48  2 
March  41 6  June  55  9  Sept.  55  1  Dec.  39  0 
The  mean  for  the  year  is  48°'l. 
The  maximum  temperature  on  any  day  in  July, 
the  warmest  month,  does  not  exceed  on  the  average 
78°-0  ;  the  highest  in  the  8  years  being  85  5  in  1868. 
The  mean  of  the  extreme  minimum  temperature 
in  the  8  Januaries  is  2i '■'£  ;  the  lowest  being  133'3  ; 
which  occurred  on  January  1,  1875.  The  moderate 
and  agreeable  summer  temperature  is  due  to  the 
close  proximity  of  the  town  to  the  sea,  which  in  the 
warmest  month  of  the  season  is  about  5"  below  that 
of  the  air.  The  autumn  and  winter  temperatures 
are  also  much  influenced  by  the  sea  on  the  one  hand, 
and  the  shelter  afforded  by  the  surrounding  hills  on 
the  other.  The  sea  is  about  5°  warmer  than  the  air 
in  the  autumn,  and  8°  in  the  winter,  while  the  pre- 
vailing winds  are  south  westerly,  and  not  felt  in 
their  full  force.  The  annual  rainfall,  on  the  average 
of  the  past  10  years,  is  2829in.  which  falls  on 
167  days.  "  Notice  of  Upward  Currents  during 
the  Formation  and  Passage  of  Cumulus  and 
Oumulo-stratus  Clouds,"  by  the  Bev.  Joseph 
Crompton,  M.A.,  F.M.S.,  on  Nov.  1st,  1886, 
the  day  after  the  visit  of  the  Prince  and  Princess  of 
Wales  to  Norwich,  when  the  city  was  profusely 
decorated  with  flags.  The  author,  when  walking 
close  to  the  Cathedral,  was  struck  with  the  unusual 
flattering  of  the  flags  on  tho  top  of  the  spire,  whioh 
is  300ft.  high.  They  were  streaming  with  a  strained, 
quivering  motion  perpendicularly  upwards.  A 
heavy  cloud  was  passing  overhead  at  the  moment, 
and  as  it  passed  the  flags  followed  the  cloud,  ana 
then  gradually  dropped  into  comparative  quietness. 
The  same  phenomenon  was  noticed  several  times. 
As  the  cloud  approached  the  upper  banners  began 
to  feel  its  influence,  and  streamed  towards  it  against 
the  direction  of  the  wind,  which  still  blew  as  before, 
steadily  on  all  below.  As  the  cloud  came  nearer  the 
vehement  quivering  and  straining  motion  of  the 
flags  increased ;  they  began  to  take  an  upward  per- 
pendicular direction  right  into  the  cloud,  and 
seemed  almost  tearing  themselves  from  tho  staves 
to  which  they  were  fastened ;  again  as  the  cloud 
passed  they  followed  it,  as  they  hod  previously 
streamed  to  meet  its  approach,  and  then  dropped 
away  as  before,  one  or  two  actually  folding  over 
their  staves.  All  the  other  flags  at  a  lower  eleva- 
tion did  not  show  the  least  symptom  of  disturbance. 
"Suggestions  on  Certain  Variations,  Annual  and 
Diurnal,  in  tho  Relation  of  the  Barometrie  Gradient 
to  the  Force  of  the  Wind,"  by  the  Bev.  W.,Clement 
Ley,  M.A.,  F.M.S.  The  author  finds  that  the 
mean  velocity  of  the  wind  corresponding  to  each 

fradient  is  much  higher  in  summer  than  in  winter, 
his  is  tho  case  at  all  stations  (though  not  equally) 
with  all  winds,  with  all  lengths  of  values  of  radins 
of  ieoaaric  curvature,  and  with  all  values  of  actual 
barometric  pressure.  The  general  character  of  the 
mean  diurnal  variations  of  velocity,  as  these  occur 
at  the  stations  in  the  British  Isles,  may  be  fairly 
inferred  from  mean  horary  velocity  curves,  aud 
may  be  thus  described :  At  the  inland  stations  in 
summer  a  slight  increment  of  velocity  occurs  about 
midnight.  This  is  succeeded  by  the  morning  mini- 
mum, which  takes  place,  in  most  of  the  months 
examined,  a  little  after  sunrise.  'The  mean  velocity 
then  rises  until  1  p.m.,  when  the  diurnal  maximum 
is  sometimes  attained.  A  slight  subsidence  then 
commonly  occurs,  bnt  the  mean  velocity  rises 
ngaiu  at  3  or  4  p.m. ;  and  this  second  increment 
frequently  forms  the  diurnal  maximum.  A  great  fall 
then  takes  place,  whioh  is  more  rapid  than  the  rise 
in  the  morning ;  aad  the  evening  minimum,  which 
is  in  most  months  the  diurnal  minimum,  is  attained 
about  10  p.m.  The  mean  velocity  at  1  p.m.  is,  ia 
fine  and  hot  weather,  more  than  double  the  10  p.m. 
Telocity  in  miles  per  hour,  and  exceeds  the  diurnal 
mean  by  about  one  third.  In  winter  the  inflexions 
are  very  greatly  modified.  The  midnight  rise  is  not 
in  all  months  traceable,  and  the  subsequent  diminu- 
tion is  not  very  great.  The  morning  maximum 
occurs  about  sunrise.  The  diurnal  maximum  takes 
place  about  1  p.m.,  is  less  than  double  the  minimum 
in  miles  per  hour,  and  exceeds  the  mean  of  the  day 
by  about  one-fifth  only.  "  Average  Weekly  Tem- 
perature of  Thirty  Years  (1846-75)  at  Cardiiigton," 
by  John  McLaren,  F.M.S.    "  De  la  Vulgarisation 

Saris  Presse  des  Observations  Meteorologiques," 
y  Mens.  Harold  Tarry,  F.M.S. 
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SCIENTIFIC  NEWS. 


THE  amount  of  pecuniary  aid  which  the 
Government  is  prepared  to  give  to  scientific 
research  has  at  last  been  authoritatively  stated, 
and  henceforth  the  Royal  Society  will  receive 
an  annual  grant  of  £1,000  besides  the  £1,000 
it  has  expended  for  many  years  past.  The 
latter  sum,  it  is  well  known,  is  given  only  to 
assist  investigators  in  purchasing  instruments 
and  apparatus,  and  in  providing  skilled  assis- 
tants ;  but  the  £1,600  may  be  awarded  in  gifts 
of  money  for  the  personal  use  of  those  engaged 
in  scientific  research.  Already  those  who 
imagine  that  science  will  languish  without 
State  aid  are  asking  for  more,  and 'counting  the 
years  before  the  amount  will  be  increased  to 
that  suggested  and  promised  when  the  £1,000 
was  first  given  to  the  Roy  al  Society ;  and  there 
can  be  little  doubt  that  at  the  expiration  of  the 
five  years  during  which  the  £4,000  will  be 
annually  handed  ovor  to  the  Council  on  Educa- 
tion, the  amount  will  be  doubled  unless  a 
Government  accustomed  to  paying  only  for 
results  happens  to  be  in  office.  If  the  recom- 
mendations of  the  Royal  Society  should  not 
meet  with  the  approval  of  the  Committee  of 
Council  on  Education,  the  council  of  the  former 
body  are  to  have  an  opportunity  of  revising 
them,  and  of  allocating  the  items  objected  to 
elsewhere.  What  with  the  addition  of  this 
£4,000  to  the  original  £1,000,  and  the  £6,000 
which  Mr.  Jodrell J  has  intrusted  to  the  Royal 
Society,  besides  the  large  sums  which  are 
privately  given  for  scientific  purposes,  research 
should  within  the  next  five  years  make  great 
strides  in  this  country.  It  is  satisfactory  to 
find  that  the  presidents  of  many  of  the  learned 
societies  and  institutions  are  to  be  members  of 
the  Government  Grant  Committee  ex  officio,  so 
that  there  is  every  hope  that  the  £4,000  will 
not  fall  into  the  hands  of  a  clique.  It  would 
seem  from  these  proposals  of  the  Government 
that  the  Physical  Observatory  scheme  is  aban- 
doned for  a  time. 

Prof.  C.  Wyville  Thomson,  director  of  the 
scientific  staff  of  the  Challenger,  has  been 
knighted. 

Amongst  the  lectures  announced  for  delivery 
at  South  Kensington  in  connection  with  the 
Loan  Collection  we  note  those  of  Dr.  Gladstone, 
on  the  work  of  Davy  and  Faraday,  as  illus- 
trated by  the  apparatus  lent  by  the  Royal  In- 
stitution (July  8,  8  p.m.) ;  by  Rev.  R.  Main, 
M.A.,  F.R.S.,  on  the  "  Instrumental  Founda- 
tions of  Practical  Astronomy  "  (July  10) ;  by 
Dr.  W.  H.  Stone,  on  "  Modes  of  Eliciting  and 
Reinforcing  8ound  '*  (July  15)  ;  by  Mr.  C.  V. 
Walker,  F.R.S.,  on  "  Galvanic  Time  Signals  " 
(July  17);  and  by  Mr.  C.  Roberts,  F.R.S., 
on  "Graham's  Apparatus"  (July  22).  Of  those 
lectures  which  havo  already  been  delivered  we 
give  a  report  of  Prof.  Tyndall's  on  another 
page.  That  of  Mr.  Preece  on  "  Telegraphy  " 
was  a  popular  explanation  of  the  telegraph 
system,  and  that  of  Mr.  Eempe  treated  on 
"  Linkwork,"  the  lecturer  suggesting  that 
many  of  the  "  links  "  of  the  mathematicians, 
which  had  not  yet  got  beyond  the  cardboard 
model  stage,  might,  with  advantage,  be  put  to 
practical  use.  He  referred  also  to  Peaucellier's 
cells  as  containing  many  points  of  practical 
use,  and  considering  the  discussion  that  tbey 
received  last  year  it  is  strange  that  they  have 
not  yet  been  utilised. 

At  the  meeting  of  the  Royal  Geographical 
Society,  on  Monday  last  week,  a  paper  descrip- 
tive of  Akem,  a  district  of  West  Africa,  was 
read  by  Capt.  Hay.  The  author  says  that  the 
country  is  rich  in  minerals  and  studded  with 
well-built  towns.  The  men  have  a  peculiar 
formation  or  enlargement  of  the  cheek-bones 
simulating  horns,  and  the  chief  executioner 
has  this  peculiarity  so  largely  developed  that 
it  interferes  with  the'  performance  of  his 
official  duties  I  The  women  are  free  from  the 
deformity. 

The  Manchester  Steam -users'  Association 
waited  upon  the  Home  Secretary  recently  and 
asked  for  a  short  bill  to  provide  for  investiga- 
tion into  boiler  explosions.  The  time  was  in- 
opportune, as  the  Government  have  already  a 
long  list  of  "  Innocents,"  and  as  Mr.  Cross 
promised  to  consult  the  Board  of  Trade  more 


legislation  than  is  desirable  may  be  the  result. 
The  most  distinguished  of  our  marine  engi- 
neers are  already  up  in  arms  against  the  "  in- 
structions" issued  by  the  Board  of  Trade 
officials.  If  these  instructions  are  followed  all 
responsibility  will  be  removed  from  the  marine 
engineer,  who  will,  moreover,  lose  all  induce- 
ment to  improve  on  present  practice.  In  many 
respects  the  Board  of  Trade  can  "  regulate " 
with  advantage,  but  when  it  comes  to  defining 
the  proportions  of  engines,  <tc,  it  is  too  much. 
Can  the  Board  of  Trade  presume  to  teach  a 
Rennie  or  a  Napier  his  business?  Till  Mr. 
Plimaoll  stirred  them  up,  the  Board  of  Trade 
officials  did  little  or  nothing  to  stop  unsea- 
worthy  ships :  now  they  wish  to  take  too  much 
upon  themselves.  It  will  be  a  pity  if  steam- 
boilers  come  under  their  supervision. 

An  endeavour  is  to  be  made  to  obtain  a 
university  charter  for  Owens  College,  and  the 
Senate  have  issued  a  statement  pointing  out 
the  claims  of  the  college  to  a  royal  charter, 
giving  it  the  status  of  a  national  university, 
with  power  to  confer  degrees.  There  is  no 
reason  why  Owens  College  should  not  become 
a  university  and  grant  degrees,  except  the 
temper  of  the  age,  which  is  opposed  to  reform. 

Colonel  Tolland,  R.E.,  in  a  report  on  a  recent 
railway  accident,  says  he  is  altogether  at  a  loss 
to  understand  how  it  is  that  railway  companies 
do  not  at  once  turn  their  attention  to  furnish- 
ing their  trains  with  a  very  much  larger  pro- 
portion of  brake  power  than  is  now  given,  and 
add  to  it  a  steam -brake  on  the  engine  under 
the  sole  control  of  the  driver. 

A  few  days  ago,  while  Col.  Younghusband 
was  escorting  a  party  of  visitors  over  the 
Royal  Gun  Factories,  the  rolling  mills  broke 
down  with  a  crash,  and  Col.  Younghusband  and 
seme  others  were  knocked  down  by  the  frag- 
ments of  the  machinery.  The  mills  were 
fortunately  working  at  half-speed  only,  and  no 
serious  injury  was  the  result.  The  accident  is 
attributed  to  an  imperfectly  welded  pin,  which 
had  probably  been  sprung  just  before  the 
break-down  in  rolling  a  heavy  bar  of  iron. 

The  Gardeners'  Chronicle  calls  attention  to 
the  fact,  that  in  France,  scientific  manuals  are 
published  at  "  dix  centimes  "  for  62  pages  of 
closely  printed  matter.  It  instances  a  mprwnl 
of  botany,  by  M.  Anciaux,  which  contains 
chapters  on  vegetable  anatomy  and  physiology, 
botanical  geography,  classification,  and  taxo- 
nomy, and  calls  it  a  "  marvel  of  cheapness." 
The  series  is  published  by  M.  Ad.  Riou,  under 
the  title  of  "  Les  Bons  Livres." 

Geologists  should  pay  a  visit  to  the  excava- 
tions at  present  making  for  the  new  entrance 
to  the  Victoria  Dock,  which  is  to  be  made 
about'  3 i  miles  further  down  the  river  than  the 
present  gate.  Owing  to  the  fact  that  the 
Great  Eastern  Woolwich  branch  line  will  be 
token  under  the  dock,  an  unusually  deep  ex- 
cavation is  being  made.  In  digging  through 
the  peat  a  number  of  fallen  trees  admirably 
preserved  have  been  found ;  below  the  peat  is 
gravel,  and  below  the  gravel  a  stratum  of  con- 
creted shells  and  clay,  with  antlers  of  stags 
and  other  animal  remains. 

A  paragraph  has  been  inserted  in  the  papers 
stating  that  the  authorities  of  Reggio,  Calabria, 
havo  offered  a  premium  of  £2,000  for  the  best 
appliance  for  extracting  the  essence  of  berga- 
mot.   The  prize  offered  is  probably  2,000  Ike. 

A  curious  psychological  phenomenon  has 
been  reported  by  a  medical  man  in  Bordeaux. 
A  woman,  Felida  X.,  has  for  sixteen  years  been 
undergoing  an  alteration  of  memory,  which  has 
all  the  appearance  of  a  doubling  of  life.  There 
is  amnesia,  or  loss  of  memory,  with  regard  to 
periods  of  variable  duration,  which  have  gradu- 
ally been  enlarging.  The  memory,  passing 
over  these  second  states,  connects  together  aU 
the  periods  of  the  normal  state,  so  that  Felida 
has,  as  it  were,  two  existences — the  one  ordi- 
nary, composed  of  all  the  periods  of  the  normal 
state  connected  by  memory ;  the  other  secon- 
dary, comprising  all  the  periods  of  the  two 
states— that  is,  the  whole  of  life.  The  forget- 
f ulness  is  complete  and  absolute,  but  refers 
only  to  what  has  happened  during  the  second 
condition  ;  it  affects  neither  anterior  notions  nor 
general  ideas.  Besides  amnesia  Felida  mani- 
fests, in  the  periods  of  attack  of  the  malady. 


changes  in  character  and  sentiments.  The 
alteration  of  memory  and  accompanying  pheno- 
mena have  for  cause  (the  author  says)  a  dimi- 
nution in  the  quantity  of  blood  conveyed  to 
the  part  of  the  brain,  still  unknown,  where 
memory  is  localised.  The  momentary  contrac- 
tion of  vessels,  which  is  the  instrument  of  this 
diminution,  is  caused  by  the  state  of  hysteria. 

The  fact  has  lately  been  ascertained  by  M. 
Berthelot,  from  various  experiments,  that  free 
nitrogen  is  absorbed  by  organic  matters  at  the 
ordinary  temperature,  under  the  influence  of 
the  effluve  or  silent  electric  discharge.  He  hat 
observed  it  (among  the  substances)  with  ben- 
zine, essence  of  terebinthine,  marsh  gas,  and 
acetylene.  Thus  one  gramme  of  benzine  will 
absorb  in  a  few  hours  4  to  6  cubic  centimetres 
of  nitrogen,  the  greater  part  remaining  on'- 
altered.  In  view  of  such  facta  it  is  hardly 
doubtful,  M.  Berthelot  remarks,  that  similar 
phenomena,  accompanied  by  an  absorption  of 
oxygen,  may  occur  in  thunder-storms  whenever 
the  air  is  electrified,  which  is  after  all  its 
normal  state.  This  absorption  of  nitrogen  and 
oxygen,  along  with  molecular  condensations 
and  other  chemical  changes  in  the  tissues, 
under  influence  of  the  electric  effluve,  may 
cause  corresponding  physiological  changes, 
which  may  play  an  important  role  in  those 
curious  maladies  often  manifested  by  the 
human  organism  during  thunder-storms. 

The  Austrian  Government  has  lately  pub- 
lished an  order  relating  to  the  traffic  in  poisons, 
in  which  the  following  substances  are  desig- 
nated as  of  this  class : — 1.  Arsenic  and  all  com- 
pounds containing  arsenic.  2.  Compounds  of 
antimony  with  chlorine  and  oxygen.  8.  The 
oxides  and  salts  (including  chlorine,  bromine, 
and  {iodine  compounds)  of  mercury.  4.  Ordi- 
nary phosphorus.  5.  Bromine.  6.  Prosaic 
acid,  and  the  preparations  containing  it ;  also 
all  cyanogen  metals,  those  only  excepted  which 
contain  iron  as  constituent.  7.  The  power- 
fully acting  preparations  obtained  from  poison- 
ous plants  and  animals,  or  produced  artificially 
such  as  the  alkaloids,  curare,  cantharidin,  &c. 

Experiments  made  by  MM.  Laussedat  and 
Gaston  Tissandier  have  shown  that  a  pigeon 
liberated  from  a  balloon  at  a  height  of  7.000, 
6,000,  or  5,000  metres  is  paralysed  in  flight 
and  falls  like  an  inert  mass ;  it  let  off  succes- 
sively at  heights  of  1,080,  800,  and  300  metres, 
it  is  precipitated  towards  the  earth,  describing 
long  spirals.  How  then  (asks  M.  de  Boo  in 
"Science  pour  Tons")  can  it  be  maintained 
that  the  pigeon  is  guided  through  space  by  the 
sight  ?  for,  by  a  simple  calculation,  it  appear* 
that  a  pigeon  will  have  to  rise — 

J85  metres  to  see  a  distance  of  100  kilom. 
3.143      ,,  „  „  200  .. 

7,076      „  „  „  300  ., 

12,586      „  ,.  „  400  ,. 

10,688      „  „  „  500  ,. 

Now  the  pigeon  which  M.  Csssiera  transported 
from  Chatelherault  to  A  gen  would  have  had  to 
rise  7,000  metres  to  see  Chatelherault  from 
Agen,  and  we  know  that  in  these  high  regions 
the  pigeon  has  its  faculties  paralysed.  Sight 
will  not  explain  the  pigeon's  strange  faculty 
of  orientation ;  and  we  must  either  credit  it 
with  some  sense  of  which  we  have  no  idea,  or 
seek  the  cause  in  certain  atmospheric  currents, 
perhaps  in  head  currents,  which  pilot  it  towards 
its  cote.  The  birds  have  probably  an  excessire 
atmospheric  impressibility  of  which  we  hare 
little  idea ;  they  can  probably  distinguish  that 
from  the  north  comes  cold,  from  the  south  heat, 
from  the  east  dryness,  from  the  west  moisture. 
Bird-catchers  say  that  their  work  is  in  vain 
when  the  wind  blows  from  the  north,  for  the 
birds  then  conceal  themselves  in  the  crops  or 
in  the  woods. 
The  French  border  of  the  Mediterranean 

divides  into  two  distinct  parts,  which  offer  » 
strange  contrast  to  each  other.  From  Genoa  to 
Marseilles  all  is  life  and  beauty;  "*fl 
world"  goes  thither  for  pleasure  or  health. 
From  Marseilles  to  the  coast  of  Spain,  one 
finds  everywhere  solitude  and  desolation.  * 
French  engineer,  M.  Lentherie,  set  himself  w 
study  this  Tatter  region,  and  has  just  publuh<» 
an  interesting  book  on  the  subject—"  Lea  Vules 
Mortes  du  Golfe  de  Lyon."  The  region  w 
question  was  at  one  time  highly  prospero*^' 

but  it  has  been  entirely  changed  by  the 
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immense  quantities  of  sand  and  mud  brought 
down  by  the  rivers.  Narbonne,  in  the  time  of 
the  Komans,  communicated  directly  with  the 
sea.  It  had  its  lagoon,  like  Venice,  and  a  deep 
canal  afforded  passage  to  heavy  merchant  ships 
and  the  triremes  of  the  Imperial  fleet.  The 
lagoon  ia  now  blocked  up,  and  the  commerce, 
wealth,  and  activity  are  all  gone.  Aries  was 
another  very  important  city  ;  it  had  two  porte, 
like  Alexandria,  and  was  so  rich  and  powerful 
that  a  poet  of  the  fourth  century  spoke  of  it  as 
the  "  Bome  of  the  Gauls."  The  Rhone,  with 
its  annual  17  million  cubic  metres  of  sediments, 
has  been  its  ruin.  So  with  other  citie3 ;  but 
^rhile  they  have  become  separated  from  the 
sea,  agriculture  is  gradually  taking  possession 
of  the  land  won  from  the  water,  and  the  vine 
•and  olive  may  yet  restore  a  part  of  this 
•quondam  prosperity. 

A  differential  electro-actinometer,  for  deter, 
mining  the  coefficients  of  absorption  of  ultra- 
■violet  rays  by  different  media,  hns  been 
■described  to  the  Paris  Academy  by  M.  Egoroff. 
It  consists  of  M.  Edm.  Becquerel's  acti- 
nometers  placed  one  above  another,  and  so 
arranged  that  the  current  of  the  one  is  neu- 
tralised by  the  current  of  the  other ;  a  very 
•sensitive  galvanometer  is  interposed  in  the 
circuit. 

For  production  of  cellulose  by  chemical 
methods,  for  paper  manufacture,  Dr.  Mitchelich, 
in  Darmstadt,  has  recently  patented  a  method, 
the  peculiarity  of  which  is,  that  the  incrusting 
-substance  of  the  wood  is  not  destroyed,  but 
merely  separated  from  cellulose  and  made  so- 
luble, so  that  the  original  texture  remains 
behind.  It  is  thus  not  necessary,  as  in  Sin- 
clair's process,  to  divide  the  wood  finely ;  a 
breaking  up  into  pieces,  like  those  of  domestic 
firewood,  is  sufficient.  In  the  process  itself  a 
lime  solution  is  used,  which  is  boiled  with  the 
■wood  some  Q  hours,  at  a  pressure  of  3  atm. 
After  boiling,  the  incrusting  matters  are  found 
partly  dissolved  in  the  liquid,  partly  in  the 
pores  of  the  wood,  from  which  latter  they  can 
be  easily  removed  by  squeeting  apparatus. 
Where  a  very  valuable  white  paper  material  is 
wanted,  not  in  need  of  bleaching,  whitish  | 
woods,  as  free  of  resin  as  possible,  must  be 
used,  such  as  poplar,  willow,  or  lime.  The  suc- 
cess of  thte  process  depends  much  less  on  the 
pressure  in  boiling  than  on  the  temperature, 
"which  must  not  riso  over  120°.  The  use  of 
oak  wood  offers  the  advantage  that  the  con- 
tained tannic  acid  is  obtained  as  a  by-product, 
and  may  probably  be  employed  for  tanning. 

At  a  recent  meeting  of  the  Vienna  Aca- 
demy, M.  Sabie,  of  Gratz,  described  two  new 
methods  for  determining  the  quantity  of 
aqueous  vapour  contained  in  the  atmosphere. 
Both  depend  on  the  fact  that  the  indications  of 
the  barometer  express  the  sum  of  the  pressure 
of  dry  air,  and  of  the  tension  of  vapour  in  the 
atmosphere  at  a  given  moment.  In  the  first 
method,  based  on  cooling  below  the  dew  point, 
the  author  uses  a  receiver,  of  litre  capacity, 
•having  an  open  manometer  and  an  aspirator. 
After  cooling,  the  vapour  is  found  in  a  state  of 
saturation  within  the  volume  of  air  removed 
from  oikitact  with  the  exterior  air.  The  rest 
of  its  tension  is  determined  by  means  of  tables, 
and  of  the  final  expansive  force  of  dry  air,  ac- 
cording to  well-known  Laws.  These  yield  a 
formula  by  which  can  be  calculated  the  tension 
of  vapour  in  the  air  experimented  on.  The 
second  method,  based  on  the  desiccation  of  a 
volume  of  air,  consists  in  finding  from  an  open 
manometer  the  expansive  force  of  the  dried 
air.  Two  vessels  are  in  communication  with 
each  other ;  one  serving  as  aspirator,  the  other 
as  manometer.  The  air  driven  by  mercury, 
passes  by  the  drying  apparatus,  to  go  from  one 
vessel  into  the  other. 


LETTERS  TO  THE  EDITOR. 


[W*  do  not  hold  ovnelmee  reeponeible  for  the  opinion*  of 
our  oorreepondenU.  The  Editor  rstpect/ully  rtqueett  that  ail 
communication*  ihould  be  drawn  up  at  briefly  a*  ponible.'] 

All  communications  should  be addretsed  to  t he  Editor  of  the 
E»GL18H  Mkchabic,  31,  Tawstock-strsst,  CovenUgarden, 
W.C. 

AU  Cheque*  and  Pott-office  Orders  to  b#  made  payable  to 
J,  Passmork  Edwards. 

In  order  to  facilitate  reference,  CorreepondenU,  xchen 
ipeaking  of  any  Letter  previously  inserted,  will  oblige  by 
mentioning  the  number  of  the  Letter,  a*  veil  ae  the  page  on 
which  it  appear*. 

"  I  would  have  everyone  write  what  lie  knows,  and  as 
maoh  a*  he  knows,  but  no  more;  and  that  not  in  this 
only,  hut  in  all  other  subjects :  For  such  a  person  ma; 
have  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  or  such  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physicks  :  a  rice 
from  whence  great  inconveniences  derive  their  original." 
— Montaigne'*  Ettays. 


The  Isthmus  of  Panama. — The  Commission  de 
Geographic  Commercinle  has  appointed  a  Com- 
mittee of  Initiative,  with  the  object  of  forming  an 
international  society  for  a  final  and  complete  ex- 
ploration of  tbo  Isthmus  of  Panama,  to  determine 
the  best  course  of  the  canal.  M.  Ferdinand  de 
Lessens  is  nominated  president,  and  the  vice- 
presidents  are  Admiral  La  Koucure  Le  Noury, 
President  of  the  Societe  de  Goograpbio.  and  M 
Mensand,  of  the  Ministry  of  Foreign  Affairs  and 
President  of  the  Commission  de  Geographic  Com- 
tuerciale,  and  the  secretary  is  M.  Leon  Droaillet, 
-engineer. 


THE  ETHEB  OP  SPACE— BALANCED 
ATOMS  —  SUN-EXPELLED  PLANETS 
—  THEORY  THAT  JUPITER  AND 
SATURN  ARE  INTENSELY  HOT- 
FAINT  STARS  AND  SCANT  COUR- 
TESY—WANTED LAW  FOR  DETER- 
MINING-  "MINIMUM  VI8IBILE"  — 
DOUBLE  STARS  AND  BINARIES  — 
CHANCES  IN  RIFLE  SHOOTING. 
[11157  ]— So  long  as  Mr.  Mattieu  Williams  con- 
tented himself  with  advocating  to  the  best  of  his 
power  his  theories  respecting  a  universal  atmosphere 
and  the  fuel  of  the  sun,  the  controversy  might  well 
be  left  to  its  present  maintaiuers  on  both  sides,  bat 
I  think  that  all  who  are  interested  in  the  spread  of 
accurate  ideas  respecting  the  science  of  our  time, 
must  desire  to  see  corrected  the  erroneous  notion 
which  he  promulgates  in  his  last  letter  (11129,  p. 
404),  that  the  ether  of  space  is  a  mere  invention  of 
the  modern  mathematical  "  imagination,"  and  that 
riatbematicianB  have  endowed  that  ether  with  what- 
ever properties  may  answer  the  immediate  hypo- 
thetical purpose.  One  might  a9  justly  call  the  law 
of  gravity  an  invention,  seeing  that  the  reasoning 
which  resulted  in  establishing  the  etherial  theory 
was  precisely  analogous  in  character  to  that  by 
which  the  law  of  gravity  was  established.  A  multi- 
tude of  observed  optical  phenomena  compelled  mathe- 
maticians at  a  very  early  stage  of  the  inquiry  to  make 
selection  between  the  etherial  theory  and  a  theory, 
fully  as  complex,  devised  by  Newton  to  account 
for  such  phenomena.  At  first  the  selection  was  not 
so  greatly  controlled  by  known  facts  but  that  the 
Newtonian  theory  seemed  admissible.  But  gradually , 
as  more  and  more  facts  were  accumulated,  it  was 
seen  that  the  application  of  Newton's  theory  became 
more  and  more  complicated,  while  every  discovered 
fact  fitted  in  perfectly  with  the  etherial  theory. 
The  famous  or  rather  the  notorious  onslaught  by 
Brougham  on  Young  occurred  when  in  reality  the 
turning  point  was  passed  and  the  Newtonian  position 
had  become  no  longer  tenable.  Since  that  time 
the  evidenco  has  been  strengthened  in  such  sort  that 
no  one  competent  to  follow  the  mathematical 
analysis  of  the  subject  can  doubt  for  a  moment  that 
the  etherial  theory  is  correct  in  the  main .  Differences 
of  opinion  may  exist,  and  will  probably  long  exist 
as  to  details,  and  especially  as  to  the  exact  relation 
of  the  ether  of  Bpace  to  matter  as  we  know  it 
directly.  But  on  general  points, — for  instance,  that 
the  ether  exists,  that  it  is  capable  of  transmitting 
undalations  of  snch  and  such  kinds  in  such  and 
such  ways,  that  it  cannot  possibly  be  merely  an  at- 
tenuated form  of  matter  such  as  we  can  directly 
experiment  upon,  aud  so  forth, — no  doubts  exist 
among  those  who  have  followed  out  the  mathe- 
matical line  of  reasoning  by  which  a  multitude  of 
known  facts  have  been  shown  with  scarcely  an 
exception  to  be  explicable  by  the  theory.  The  ex- 
ceptions which  do  exist  now  are  not  the  exceptions 
which  existed  twenty  years  ago,  nor  will  they  be  the 
exceptions  twenty  years  h6nce.  Those  old  exceptions 
have  been  dealt  with  and  are  now  found  to  be  among 
the  strongest  proofs  of  the  etherial  theory.  But 
as  research  has  gone  on  fresh  facts  have  been  dis- 
covered, not  all  of  which  have  been  immediately  ex- 
plained. Somo  have  boen,  and  have  so  brought 
fresh  evidence  in  favour  of  the  theory.  Some,  even, 
were  predicted  by  means  of  the  theory,  but  more 
remain  unexplained.  In  a  few  more  years,  according  to 
all  precedent,  these  will  have  been  explained,  and 
others  freshly  discovered  will  have  taken  their  place 
among  the  exceptions.  This  must  happen  with 
every  widely  ranging  theory,  and  corresponds  pre- 
cisely with  what  has  happened,  and  continues  to 
happen,  in  the  case  of  gravity. 

I  have  no  wish  to  join  in  the  controversy  about 
Mr.  "Williams's  own  theories.  My  opinion  is  toler- 
ably well  known  ;  though  I  think  his  hook  very 
suggestivo  and  interesting.  Some  of  the  minor 
views  he  advocates  seem  probable,  to  say  the  least, 
though  not  on  the  grounds  indicated  by  him.  And 


certainly  some  of  the  authoritative  statement*  which 
he  oppugns  may  very  fairly  be  regarded  as  question- 
able. But  without  desiring  to  enter  into  any  con- 
troversy respecting  his  theories,  I  would  invite  him, 
for  the  sake  of  those  of  your  readers  who  have  read 
his  book,  to  clear  np  some  matters  which  might 
occasion  doubt  and  difficulty  to  the  inexperienced  (I 
need  rot  Ray  how  the  experienced  would  view  them). 
And  first,  quite  at  the  beginning  of  the  book,  I 
find  this  passage  whicn  is  at  once  characteristic 
and  instructive :  "  There  is  a  serious  objection  to 
the  hypothesis  of  atomic  limitation  of  the  earth'* 
atmosphere,  which  seems  to  have  escaped  the  atten- 
tion of  all  the  writers  on  this  subject.  The  atmo- 
sphere is  supposed  to  terminate  just  where  the  re- 
duced elasticity  of  the  last  layer  but  one  of  the 
atmospheric  atoms  exactly  equals  and  balances  the 
gravitation  of  the  atoms  of  the  last  layer  of  all. 
These  surface  atoms  must,  therefore,  rest  upon  tbeir 
spring  eouch  with  the  lighest  conceivable  touch ; 
their  downward  gravitating  tendency  being  counter- 
balanced by  the  outflying  impulse  of  their  own 
gaseous  elasticity,  and  that  of  the  atoms  below 
them.  They  must  be  in  a  state  of  utterly  unstable 
equilibrium,  which,  combined  with  their  perfect 
fluidity,  would  leave  them  subject  to  the  smallest 
conceivable  force.  Any  impulse,  however  slieht, 
would  carry  them  away  in  its  own  directiou.  Now 
the  carefully  observed  and  calculated  movements  of 
Encke's  and  Halley's  comets  have  proved  the  ex- 
istence in  planetary  space  of  a'  medium,  which  baa 
been  called  '  the  luminiferous  ether,'  offering  an 
appreciable  and  measurable  degree  of  meohanioal 
resistance  to  the  motion  of  such  attenuated  matter 
as  that  of  which  comets  are  composed.  What 
must  be  the  action  of  Buch  a  resisting  medium  upon 
the  supposed  boundary  atoms  of  the  atmosphere 
of  our  planet  as  it  is  rnshing  through  it  with  its 
orbital  velocity  of  nearly  two  millions  of  miles  per 
day  ?  Obviously  to  brush  them  off  the  surface  of 
the  atmospheric  ocean,  and  leave  them  deposited  in 
the  midst  of  the  luminiferous  ether,  as  a  gale  of 
wind  lodgeB  the  sea  spray  on  a  lee  shore.  The 
outer  atoms  thus  removed  would  leave  the  next 
below  in  the  Bame  condition  of  unstable  equilibrium ; 
for,  according  to  this  atomio  theory,  it  matters  not 
how  great  or  how  little  be  the  extent  of  sach  an 
atmosphere  of  aggregated  atoms,  the  outer  layer 
must  be  subject  to  no  pressure  beyond  that  of  its 
own  gravitation,  and  that  must  be  neutralised  by 
its  own  elasticity  and  that  of  the  next  below.  (Thus 
would  this  newly  exposed  stratum  of  atoms  be 
swept  away  by  the  merciless  ether  ;  then  another 
and  another  again,  till  the  planet  would  be  stripped 
bare  to  the  bottom  of  its  dryland  valleys.  Then 
the  ocean,  relieved  of  the  pressure  which  restrains 
the  volatilising  power  of  the  sun's  rays,  would 
spring  upwards  into  the  condition  of  gaseous 
elasticity,  forming  another  atmosphere  subject  to 
the  same  laws  as  the  first,  which  would  in  like 
manner  be  swept  away  from  the  surface  of  the 
earth,  leaving  it  all  in  a  condition  of  arid  lunar 
barrenness." 

All  this  seems  to  teach  that  balanced  forces  may 
be  rejected  in  their  dynamical  relations  as  readily  as 
we  can  reject  them  in  dealing  with  statical  problems. 
According  to  the  accepted  mode  of  dealing  with 
such  questions,  the  balance  of  forces  on  any  outer 
atom  of  the  atmosphere  would  be  at  once  disturbed 
by  any  cause  tending  to  remove  that  atom.  It  may 
be  that  in  Mr.  Williams's  opinion  this  accepted 
notion  is  a  mere  mathematical  fiction,  or  tho  above 
passage  does  not  bear  the  meaning  it  seems  to  have, 
or  he  may  have  simply  fallen  into  a  mistake  as  we 
all  of  us  do  sometimes.  But  whichever  of  those 
may  be  the  case,  I  think  Mr.  Williams  would  do 
good  service  by  indicating  his  present  views,  and 
by  enforcing  them  in  some  way,  should  they  be 
opposed  to  the  accepted  mathematical  ideas  about 
dynamical  relations. 

A  similar  remark  applies  to  his  statement  (section 
216)  that  the  position  and  character  of  the  orbits  of 
the  asteroids  accord  generally  with  the  hypothesis  that 
they  were  originally  ejected,  with  a  superadded  tan- 
gential velocity,  from  the  sun.  According  to  the  usual 
way  of  dealing  with  such  problems  a  body  propelled 
from  the  sun,  with  tangential  velocity  only,  would 
not  have  appreciably  a  better  chance  of  coming  one 
day  after  multiplied  pertubations,  to  travel  in  the 
orbit  of  any  one  of  the  asteroids,  than  a  body  pro- 
pelled vertically  from  the  snn's  surface — the  peri- 
helion distance  of  tho  original  orbit  of  the  tan- 
gentially  ejected  body  only  exceeding  the  zero 
perihelion  distance  of  the  orbit  of  the  vertically 
ejected  body,  by  a  distance  utterly  insignificant  on 
the  scale  of  the  solar  system.  Still  speaking  accord- 
ing to  accepted  dynamical  views,  neither  one  body 
nor  the  other,  nor  a  body  expelled  from  the  sun  in 
any  intermediate  manner,  oould  have  its  original 
orbit  so  far  modified.  Certainly  Mr.  Williams's 
general  statement,  if  it  can  be  maintained,  would 
be  all  the  better  for  explanation  and  support 
generally.  He  say  that  "  the  tangential  velocity 
might  be  increased  by  heavy  pulls  from  Jupiter, 
when  slowly  turning  its  aphelion  path."  But  hu 
does  not  indicate  even  a  (ingle  possible  ease  where 
this  might  happen.  If  he  would  assign  any  velocity 
of  ejection,  any  superadded  tangential  velocity,  aad 
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any  position  of  Jupiter  at  the  beginning  of  the 
ejected  body's  movement,  then  (however  roughly) 
■ketch  out  a  few  cases  where  Jupiter  would  give 
the  heaviest  possible  pulls  to  increase  the  tangential 
motion,  it  would  be  of  service,  but  whether  to  the 
student  or  to  himself  the  event  only  could  show. 
Two  points  I  would  invite  the  student  to  notice  at 
the  outset.  First,  if  a  body  be  projected  vertically 
from  the  sun,  and,  when  not  far  above  his  sur- 
face, receive  an  impact  parallel  to  the  tangent  to 
sun's  surface  at  point  of  ejection,  then  if  the 
thwart  velocity  thus  imparted  be  not  greater  con- 
siderably than  the  vertical  velocity,  the  orbit  given 
to  the  body  will  intersect  the  sun's  globe.  Secondly, 
if  Jupiter  could,  by  heavy  pulls,  increase  greatly 
the  aphelion  velocity  of  a  body  (necessarily  having 
its  aphelion  close  to  Jupiter's  orbit),  such  action 
would  increase  the  period  and  mean  distance  of 
the  body ;  but,  if  a  body  has  its  aphelion  close  to 
Jupiter's  orbit,  and  its  perihelion  close  to  the  sun, 
its  mean  distance  already  largely  exceeds  that  of  a 
considerable  proportion  of  the  asteroidal  family. 
As  the  theory  or  ejection  must  account  for  these 
as  well  as  for  those  whose  mean  distance  is  much 
greater,  a  difficulty  presents  itself  here  which  Mr. 
Williams  ought  to  deal  with,  lest  through  some 
misunderstanding  of  the  true  force  of  his  position 
students  should  be  led  astray. 

I  may  note  in  passing  that,  whoever  may  be  the 
"particular  friend"  of  "F.B.A.8."  who  (Mr. 
Williams  says)  has' advocated  recently  and  vaguely 
the  theory  (it  since  appears)  that  Jupiter  and 
Saturn  are  intensely-heated  planets,  ha  can  moat  cer- 
tainly make  no  claim  to  priority  in  the  matter,  see- 
ing that  that  theory  was  quite  early  indicated  (by 
Buffo n  amongst  others,  but  earlier  still,  I  believe) 
as  a  natural  sequel  of  the  law  of  development  of  too 
solar  system.  So  for  as  recent  advocacy  of  the 
theory  is  concerned,  I  have  myself  been  longer  in 
the  field  than  "  F.B.A.8.'a  "  ««  partioahu-  friend." 
if,  as  implied,  he  has  more  recently  adopted  the 
theory  than  Mr.  Williams  himself.  For,  in  a  course 
of  lectures  delivered  before  the  Boyal  Institution  of 
Manchester  in  1889,  I  showed  on  what  strong  evi- 
dence that  theory  rests ;  and  many  months  before 
that  I  had  sent  to  the  editor  of  Temple  Bar  a  paper 
to  the  same  effect,  which,  not  being  accepted  by 
him,  appeared  after  considerable  delay  in  the  St. 
Paul's  Magazine.  But  this  was  recent  compared 
with  the  enunciation  of  the  theory.  No  one  can, 
however,  dispute  with  Mr.  Williams  his  claim  to 
have  enunciated  the  theory  as  a  consequence  of  the 
unlimited  atmosphere  theory. 

I  must  confess  to  some  surprise  at  the  tone  of 
"F.B.A.S.V*  remarks  (letter  11120,  p.  408)  on 
remarkable  observations,  whether  real  or  mistaken, 
of  faint  objects.  I  had  been  glad  to  notice  that 
in  the  recent  return  to  that  subject  the  veracity 
of  observers  was  not  questioned,  as  on  some 
former  occasions,  when  words  implying  strong 
doubts  of  other  folks'  veracity  were,  in  my  opinion, 
much  too  freely  used.  At  the  same  time,  and  as 
I  had  thought,  in  consequence  of  this  improved 
tone,  there  seemed  to  me  no  longer  that  tender- 
ness or  soreness  on  the  question  of  vezaoity  which 
before  was  (very  naturally  perhaps)  noticeable.  I 
cannot  understand  why,  suddenly,  our  usually  so 
courteous  "  F.  B.  A.  S."  charges  not  one  or  two  of 
those  who  have  lately  mentioned  eases  of  extraordi- 
nary vision,  bat  all  of  them  at  once,  of  falsehood, 
by  the  use  of  such  utterly  unmistakeable  expres- 
sions as  "cock-and-bull  stories,"  " miraculous 
celestial  observations,"  and  so  forth ;  or  why  he 
should  add  to  what  certainly  does  appear  to  be  an 
injury  the  further  one  of  asserting  that  it  is  the 
fashion  of  his  opponents'  order  to  demand  if 
those  who  question  their  observations  think 
that  they  are  lying.  On  the  question  of  opinion, 
I  need  say  little.  It  is  certain  that  men  like 
Webb,  Lassell,  Burnham,  and  others,  who  have 
had  the  most  favourable  opportunities  of  observing 
great  varieties  of  visual  power,  agree  in  admitting 
the  possibility  of  observations  like  those  recorded 
lately,  and  even  of  some  observations  still  more 
remarkable.  Webb,  than  whom  no  one  better 
knows  the  difficulty  of  the  feat,  tells  how  the  ores- 
cent form  of  Venus  was  seen  with  the  naked  eye  by 
Theodore  Parker  when  a  boy  and  ignorant  of  the 
telescopic  aspect  of  the  planet ;  that  Sohon  "  always 
and  indisputably"  perceived  Jupiter's  third  and 
fourth  satellites  at  their  greatest  elongations,  and 
so  forth.  So  also  with  many  others  of  great  expe- 
rience. In  such  observations  we  have  evidence  of 
visual  power  even  more  remarkable  than  that  shown 
by  Mr.  Ward  and  others  recently.  As  to  veracity 
again,  there  ought,  apart  from  the  question  of  cour- 
tesy, to  be  little  room  for  mere  suspicion — that  is, 
for  suspicion  not  based  on  evidence — seeing  that  the 
man  who  pretends  to  have  made  a  remarkable 
observation  is  open  to  the  same  test  which  was  sug- 

rated  to  the  man  who  jumped  so  well "  at  Rhodes . " 
submit  that  Mr.  Ward  has  given  his  proofs.  Mr. 
Burnham  thinks  so  too  Get.  11114,  p.  S8G),  and  Mr. 
Burnham  is  facile  princeps  among  American 
observers  (systematic)  of  difficult  objects,  and 
matched  by  few  if  any  in  Europe.  But  Mr.  Burnham 
suggests  further  work,  not  by  way  of  test  but  by 
way  of  exercising  a  great  natural  gift,  and  he  has 


drawn  from  his  experience  a  means  of  measuring 
Mr.  Ward's  visual  power,  which  (though  not  so 
intended)  would  form  a  fair  test  of  the  statement 
that  Mr.  Ward  has  seen  the  satellites  of  Uranus 
with  4  3in.  aperture.  If  that  statement  is  correct 
Mr.  Ward  must  be  able  to  match,  or  neatly  match, 
our  friend  "  Linea,"  of  whose  double-star  and  test 
star  observations  Mr.  Burnham  speaks  very  highly 
indeed.  Let  the  experiment  be  made.  It  is  too  late 
now  for  "  Linea"  to  attempt  Mr.  Ward's  feat,  for 
Uranus  is  no  longer  suitably  placed ;  but  let  Mr. 
Ward  and  "Linea,"  who  are  both  correspondents 
of  the  English  Mechanic,  find  other  tests  of 
respective  powers  in  objects  not  yet  described  in  the 
books,  publishing  their  observations,  to  be  exa- 
mined by  the  possessors  of  powerful  instruments. 
No  one  has  doubted  the  bona  fides  of  "  Linea*  s" 
difficult  star  work,  which  Mr.  Burnham  considers 
equal  to  Mr.  Ward's  work  on  the  satellites  of 
Uranus.  DoubUws  "Linea"  wul  rejoice  in  afford- 
ing Mr.  Ward  an  opportunity  to  exhibit  his  strength, 
and  doubtless  Mr.  Ward  will  not  shrink  from  the 
contest.  Let  Mr.  Burnham,  who  has  the  privilege 
of  using  when  he  wishes  the  great  18-inch  Chicago 
refractor,  be  the  umpire ;  let  the  best  man  win  ;  and 
should  Mr.  Ward  fail  in  showing  himself  so  nearly 
"  Linea's"  equal  as  Mr.  Burnham  judges  that  he 
should  be  if  he  really  saw  the  two  satellites  of 
Uranus,  then  let  Mr.  Ward  admit  the  possibility 
that  (the  laws  of  probability  notwithstanding)  he 
did  not  in  reality  see  those  satellites,  but  faint  stars 
nearly  in  their  position  - 

Turning  from  questions  of  opinion  to  questions  of 
fact  I  must  say  the  remarks  by  "  F.  B.  A.  S."  on 
the  theoretical  visibility  of  stars  with  O.  G.'s  of 
given  size  do  not  seem  to  be  supported  by  known 
facts,  and  I  should  be  very  glad  to  see  the  evidence, 
if  any  there  is,  for  the  rule  followed  by  "  F.  E.  A.  S." 
in  calculating  the  minimum  visibile  for  any  O  Q. 
We  know  there  is  a  very  definite  rule  for  the 
minimum  distance  of  double  stars  separable  with  a 
given  O.  G. ;  but  it  is  usually  supposed  that  there  is 
no  suoh  rule,  and  I  confess  I  cannot  myself  see  bow 
there  can  [be  a  definite  rule,  for  faint  stars.  As  this 
is  not  the  first  time  that  "  F.  B.  A.  S."  has  spoken 
of  the  application  of  the  laws  of  optics  to  suoh 
eases,  and  as  in  fact  he  indicates  at  p.  403  the  result 
of  calculation  applied  to  suoh  a  case,  getting  out  a 
result  to  within  the  10th  part  of  a  magnitude  (which 
is  a  very  surprising  feat  indeed),  there  must  be  some 
rule,  beyond  that  vaguest  and  roughest  of  all  pos- 
sible rules,  based  on  the  erroneous  idea  that  stars  of 
the  6th  magnitude  mark  the  limit  of  naked-eye 
vision. 

With  regard  to  qnery  36121,  p.  419,  I  may  note 
that  half  a  life  would  be  required  to  begin  to  deal 
with  the  query  as  presented  by  "  M.  D.  B."  One 
can  make  the  calculation  for  stars  of  a  particular 
order  and  for  particular  limits  of  distance.  Strove 
has  done  this  for  certain  cases.  Thus  the  probable 
number  of  optical  and  real  doubles  among  stars 
visible  to  the  naked  eye  is  indicated  in  the  following 
table  obtained  by  him  : — 


Nos.of 

Nos.of 

Distances. 

Probable  Optical 

Nos. 

Probable 

«  « 

Doubles.  Observed. 

Binaries. 

Oto  1 

...  005 

62 

..  62 

1  to  2 

014 

116 

..  116 

2  to  4 

...  056 

133 

..  132 

4  to  8 

...      224  ... 

170 

..  128 

8  to  12 

...  378 

54 

50 

12  to  16 

...  523 

52 

47 

16  to  24 

...     1494  ... 

54 

..  39 

24  to  32 

...    20  91 

52 

31 

Total 

48- 

"693 

605 

"  M.  D.  B.'s"  other  question  escaped  my  notice, 
and  his  direction  is  too  vague  for  me  to  look  out  the 
question  by.  Will  he  kindly  repeat,  or  state  letter 
and  page? 

The  problem  of  chances  in  query  26327  is  much 
more  difficult  than  "Fellow  of  the  Institute  of 
Actuaries"  supposes  (reply  p.  417).  The  five  shots 
described  give  a  means  of  determining  the  probable 
skill  of  riflemen  (very  imperfectly,  in  reality,  but 
they  afford  all  the  evidence  we  have).  With  an 
expression  obtained  for  his  skill  we  can  determine 
the  chance  of  any  given  shot  falling  within  any 
particular  space  about  the  target's  centre,  and 
theuce  the  chance  of  any  particular  sequence  of 
shots.  But  the  problem  would  take  long  to  work 
out,  and  has  no  interest  in  the  present  case,  because 
the  skill  of  the  rifleman  cannot  be  satisfactorily 
determined  from  any  series  of  five  shots. 

Biohd.  A.  Proctor. 


FORECASTING  8TOBH8. 
[11158-3 — Bbtubnikg  to  the  subject  of  the 
unusual  state  of  the  atmosphere  over  Northern 
Europe,  alluded  to  in  my  letter  (108U8),  p.  228, 
perhaps  you  will  allow  me  to  show  its  bearing  upon 
the  probable  rainfall,  the  question  of  our  liability  to 
violent  rains  being  at  this  season  of  even  more 
general  interest  than  that  of  violent  winds:— As 
exactly  the  same  reasoning  holds  good  now  as  was 
applicable  at  this  time  last  year,  and  with  even  more 


force  from  the  unprecedented  time  during  which  the 
unusual  action  as  I  will  call  the  heaping  up  o(  the 
atmosphere  over  this  hemisphere  has  lasted,  perhaps 
you  will  allow  me— it  being  admittedly  easy  to  be 
wise  after  the  event — to  make  a  few  extracts  from  a 
letter  of  mine,  published  in  the  Essex  Herald  of  29th 
June  last  year : — "  The  researches  of  modern  physical 
geographers  and  meteorologist*  have  connoaagly 
proved  that  the  all  wife  Creator  of  the  universe,  by 
a  wonderful  and  kindly  system  of  equatorial  sad 
polar  currents,  has  ordained  that  the  overheated  air 
and  water  of  the  tropics,  and  chilled  air  and  water  of 
the  Polar  regions,  should  be  mutually  interchange! 
to  the  great  advantage  of  all  parts  of  the  earth. 
It  has  long  been  known  that  these  two  currents 
ought  to  balance  each  other  at  the  times  of  the 
vernal  and  autumnal  equinoxes,  when  the  sun  is 
shining  directly  down  upon  the  equator  and  the  days 
and  nigbt*  are  equal  all  over  the  world,  and  it  has 
become  a  matter  of  common  observation  that  tht 
wind,  which  gets  the  advantage  about  the  20th  to  22nd 
March  is  apt  to  keep  it  during  the  ensuing  summer. 
I  wish  to  call  attention  to  the  fact  that  the 
northerly  current  has  had  the  mastery  to  a  most 
unusual  extent  this  year.  When  this  current  leases 
the  Arctic  circle  it  does  so  in  'the  upper  part  of  the 
atmosphere,  and  does  not  appear  on  the  surface  as 
tho  north-east  trade  wind  until  about  latitude  30'"'  ST. 
Its  effect  has  been  seen  in  these  islands  partly  by  the 
coolness  of  the  summer  hitherto,  but  more  noticeably 
by  the  very  remarkable  fact  that  barometers  all  over 
England  and  far  round  have  indicated  an  unusual 
excess  of  air  above  the  average,  or  as  would  be 
commonly  said,  they  have  been  on  the  fine  side  of 
'  Change'  nearly  the  whole  year.  I  will  endeavour 
to  give  the  reason  for  this  as  shortly  as  possible. 
Heated  air  can  hold  more  vapour  of  water  in 
invisible  suspension  than  cold  air  (it  can  dry  op 
water  quiokor) ;  the  ah*  leaves  the  polar  drew 
dry ;  haviug  parted  with  most  of  its  vapour  it  comes 
to  a  part  of  the  earth  warmer  than  that  it  has  left 
and  greedily  picks  up  all  the  water  it  can  &n4 
(everyone  knows  the  dryness  of  the  north-east  wind). 
Now,  when  water  assumes  the  form  of  cither  vapour 
or  steam,  it  takes  up  about  1,800  times  more  room, 
or  a  cubic  inch  of  water  becomes  a  cubic  foot  of 
vapour.  This  vapour  forces  the  air  upwards  and  aside, 
and  thus  the  barometer  rises  in  northerly  winds. 
When  the  equatorial  current  gets  the  mastery,  as  it 
has  made  determined  efforts  to  do  at  intervals  of  a 
few  days  during  the  last  three  or  four  months,  the 
converse  of  the  above  will  take  place.  I  must  here 
explain  that,  as  Lieut.  Maury,  in  his  admirable 
work  on  'The  Physical  Geography  of  the  Sea,' 
has  clearly  shown,  the  south-west  equatorial 
current  comes  to  us  vapour-laden  from  the 
South  Atlantic  and  South  Pacific  Oceans  ;  it  comes 
from  regions  where  the  capacity  of  the  air  to  bold 
water  in  suspension  is  mnch  greater  than  H  u 
here.  The  average  temperature  of  the  air  at  the 
equator  is  80",  of  the  British  Islands  50".  The  air 
over  an  acre  of  land  in  the  tropics,  if  transferred 
bodily  and  at  once  to  the  temperate  tone,  would  be 
compelled  to  drop  between  400  and  500  tons  of 
water — that  is,  it  could  flood  an  acre  of  land  ben 
4ui.  to  5in.  deep.  Now,  owing  to  the  ciroumstaaos 
that  the  belt  of  the  earth  most  heated  by  the  sas 
is  not  stationary  at  the  equator,  but  mores  north- 
ward with  the  sun  in  our  summer,  and  southward 
in  our  winter,  it  becomes  a  danger  when  the  equa- 
torial current  is  kept  back  to  so  late  a  period  of 
the  year,  as  the  belt  of  most  heated  air  is  but  little 
over  half  as  far  from  us  as  it  would  have  been  in 
March  (1,960,  instead  of  3,600  miles),  it  conse- 
quently pu*te  with  its  water  more  rapidly." 

I  added :  "  This,  I  believe,  is  the  cause  of  tht 
terrible  floods  in  Southern  France.  I  do  not  wish 
to  be  an  alarmist,  but,  if  I  may  coin  a  word,  a 
precautionist,  when  I  say  that  this  is  *  danger 
which  may  soon  come  upon  us,  for  a  low  barometer, 
according  to  the  law  of  averages,  is  long  overdue. 
A  low  barometer  would  mean  the  supremacy  of  the 
equatorial  current,  and  would  be  caused  by  the 
converse  of  what  happens  with  the  Polar  curren£- 
viz.,  a  cubic  foot  of  vapour  quickly  becomes  acumc 
inch  of  water,  and  thus  the  barometer  falls." 

On  the  afternoon  of  the  day  on  which  the  letter 
from  which  I  have  quoted ,  appeared  a  storm  of 
tropical  character  passed  over  Chelmsford,  the 
streets  being  flooded  to  an  extent  not  witnessed 
for  50  years,  but  the  equatorial  current  did  not 
succeed  in  forcing  its  way  through.  Perhaps  I  cannot 
explain  better  what  really  happened  than  by  making 
two  extracts  from  a  letter  published  in  the  Times 
of  17th  July,  from  the  pon  of  Mr.  G.  J.  Sytnons 
(who  is,  I  believe,  an  authority  on  the  rainfall  of 
Britain)  :— 

"  The  rainfall  of  the  past  three  days  over  the 
southern  half  of  England  and  Wales  has  been  so 
remarkable,  in  many  caseB  unprecedented,  and  gene- 
rally so  disastrous,  that  I  have  no  doubt  accurate 
information  respecting  it  will  be  accopUlW" 
then  proceeds  to  state  that  in  MonmouNvj** 
5'30in.  of  water  fell  in  24  hours,  and  that  in  ?V 
places,  such  as  Lyme  Begie,  Devon,  the  fall  wV 
the  greatest  ever  registered. 

In  another  part  of  his  letter  Mr.  Symons  Bays .—  \ 
"  It  only  remains  for  me  to  point  out  that  the 
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remarkable  features  of  this  rain  appear  to  be  two- 
fold—first,  its  excessive  amount;  and,  secondly, 
the  fact  that  these  great  rains  were  not  due  to 
thunder-storm? ,  and  were  not  of  the  usual  character 
ef  snmmer  rains,  bnt  (like  the  weather  itself)  of 
qnile  an  autumnal  type,  though,  happily,  even  in 
autumn,  falls  of  more  than  5ln.  in  one  day  are 
excessively  rare." 

Mr.  Plant,  of  the  observntory  near  Birmingham, 
wrote  on  the  same  day  that  the  fall  had  been  remark- 
able as  the  longest  spell  ever  registered  there.  He 
added,  "  all  the  long  spells  of  rain  have  been  from 
the  east,  und  wind  having  been  previously  from  the 
south.  An  extract  from  a  letter  published  for  me  in 
the  Chelmsford  Chronicle  of  the  19th  Nov.  last, 
will,  I  hope,  explain  what  I  believe  to  be  the  rationale 
of  such  rains  : — 

"  It  has  happened  several  times  this  year  that  we 
have  bad  rain  with  the  wind  N.E.  to  S.E.,  and, 
although  we  have  had  very  little  wind  yet  from  the 
S.W.,  it  has  been  with  a  high  glass  and  little  rain. 
Both  these  are  paradoxical  events,  but  can  be  ox- 
plained  by  the  following  reasoning :  If  we  imagine 
the  N.E.  and  S.W.  currents  to  be  wedge-shaped, 
the  one  increasing  and  the  other  decreasing  in 
thickness,  we  shall  have  any  variety  of  weather 
with  either  wind  on  the  surface;  take,  first,  the 
N.E.  wind  on  the  surface  very  thin,  but  increasing 
in  volnme,  then  as  the  remainder  of  the  air  above 
must  be  made  up  of  the  warm  S.W.  current,  we 
•hall  have  rain,  but  with  a  rising  glass  and  improv- 
ing weather ;  if,  on  the  other  hand,  the  N.E.  wind 
is  thick,  bnt  decreasing  in  thickness,  we  shall  have 
fine  weather  at  first,  but  with  a  falling  barometer 
and  steady  rain  (if  it  rain  with  wind  in  the  east,  it 
rains  24  hours  at  least),  the  rain  really  coming  from 
the  S.W.  wind  above,  and  only  passing  through  the 
N.E.  air  at  the  surface.  Take  it  the  other  way  :  A 
thin  current  of  S.W.  air  at  the  surface,  the  bulk  of 
the  air  above  being  from  the  N.E.  (consequently 
cold  and  dry)  will  absorb  the  vapour  from  the  S.W. 
air,  and  it  will  not  rain  until  the  lower  current 
increases  so  much  in  thickness  that  the  air  above 
cannot  absorb  the  whole  of  the  vapour,  when  the 
overplus  will  be  condensed  and  fall  as  rain.  Now, 
it  is  the  fact  that  wo  have  had  no  true  S.W.  winds 
this  year— that  is,  with  a  low  glass,  and  it  is  from 
the  knowledge  of  this  fact,  that  I  have  been  enabled 
to  predict  the  floods  that  have  occurred  here  and 
elsewhere  •  bnt,  bad  as  they  have  been,  I  am  con- 
cerned to  have  to  report  my  firm  belief,  that  no  place 
in  England  has  yet  experienced  the  true  S.W.  gales 
and  rains,  which  I  have  been  looking  for  for  several 
months  :  we  have  as  yet  had  only  spurious  imperfect 
attempts  of  the  S.W.  wind  to  acquire  the  mastery. 
I  fear  when  that  mastery  is  gained,  such  weather 
will  be  experienced  as  will  stamp  itself  upon  the 
memory  of  every  living  person." 

In  a  future  letter  I  will  endeavour  to  give  the 
probable  reason  of  the  universal  action  of  the  atmo- 

3 here,  and  also  address  myself  to  some  other  aspects 
the  subject.  W.  O.  Wenley. 

Chelmsford,  June  19. 


THB  CjIMITS  OF  THE  ATMOBPHTCKE 
AJND  THB  FUEL  OF  THE  SUN. 

fl  1159.}— In  my  last  letter  I  referred  to  a  difficulty 
— I  may  say  the  difficulty— which  standa  in  the  way 
of  my  explanation  of  the  origin  and  maintenance  of 
solar  and  stellar  heat  and  light.  It  is  the  resistance 
which  the  interstellar  atmospheric  matter,  however 
rare,  most  offer  to  planetary  motion,  the  tendency 
of  which  would  be  to  gradually  neutralise  the 
momentum  of  planets  and  satellites,  and  thus  to 
contract  their  orbits,  and  ultimately  bring  them 
down  upon  their  primaries,  if  no  other  compensating 
agency  is  at  work. 

Some  eminent  astronomers  have  maintained  that 
■uch  resistance  is  in  operation.  The  case  of  Encke's 
comet  has  beeu  stated  as  a  proof  of  this,  and  the 
resisting  medium  supposed  to  be  the  luminiferous 
ether. 

As  stated  in  my  last  letter  this  was  within  the 
rations  of  scientific  orthodoxy  when  I  wrote  "  The 
Fuel  of  the  Sun,"  thocgh  it  is  now  generally  aban- 
doned. I  have  naturally  pondered  over  this  difficulty, 
and  looked  around  for  its  solution.  At  first  I  was 
disposed  to  suggest  that  all  the  matter  of  the  solar 
system,  whether  solid,  liquid,  or  gaseous,  is  moving 
round  the  sun  in  accordance  with  the  laws  of 
Kepler,  that  the  same  force,  whatever  that  may 
hare  been,  which  originally  imparted  to  all  the 
planets  an  harmonious  tangential  impulse,  may  have 
similarly  impelled  the  interplanetary  atmospheric 
matter.  This  was  suggested  while  writing  the 
earlier  chapters  of  the  book,  but  I  abstained  from 
publishing  it,  feeling  it  to  be  an  unsatisfactory 
imitation  of  the  too-prevalent  modern  fashion  of 
theorising,  by  arbitrarily  investing  any  kind  of  mate- 
rial or  molecule  with  any  kind  of  motion  that  may 
answer  the  present  purpose  of  the  theorist. 

In  this  and  every  other  such  case  I  believe  that  it 
is  better  to  leave  the  difficulty  unsolved  and  avowedly 
standing  as  an  admitted  difficulty,  than  to  patch  it 
-op  by  anr  such  illogical  devices.  Du  Fay,_  and 
others  had  already  told  their  dreams  concerning  a 
repulnVe  force  emanating  from  the  sun,  which  was 
to  account  for  the  ouUtreaming  of  comets'  tails,  &c., 


and  had  I  chosen  to  build  npon  "  the  baseless  fabric 
of  a  vision,"  I  might  have  overcome  my  difficulty 
by  adopting  these,  but  preferred  to  wait. 

The  recent  discoveries  of  Mr.  Crookes  at  last 
came  to  the  rescue,  by  showing  that  the  radiations  of 
light  or  heat,  or  both,  actually  do  exert  a  demon- 
strable and  measurable  amount  of  mechanical  force, 
and  that  this  obeys  the  common  and  necessary  law 
of  radiant  diffusion,  "varying  inversely  with  the 
square  of  distance."  I  learned  that  Mr.  Crookes 
was  making  some  delicate  quantitative  experiments 
in  order  to  measure  the  actual  mechanical  force  of 
these  radiations,  and  awaited  the  results. 

These  have  been  recently  announced  in  an  approxi- 
mate form,  according  to  which  the  sunlight  pressure 
upon  the  earth  is  equal  to  2cwt.  per  acre,  57  tons 
per  square  mile,  or  3,000,000,000  of  tons  upon  the 
whole  earth.  Now  here  we  have*  force  counter- 
acting the  resistance  of  an  atmospheric  medium,  and 
which  demands  the  existence  of  such  a  medium  or 
something  equivalent  to  it,  in  order  to  reconcile  the 
actual  facts  of  planetary  motion  with  the  law  of 
gravitation. 

I  accordingly  [prepared  to  bring  this  forward  in 
the  last  number  of  the  Quarterly  Journal  of  Science, 
and  had  some  conversation  with  Mr.  Crookes  upon 
the  subject,  but  npon  making  a  simple  calculation 
found  that  the  repulsive  force  of  radiation  is  so  small 
a  fraction  of  the  whole  force  of  gravitation  that  the 
lengthening  of  the  year  due  to  tms  force  (supposing 
the  earth  toibe  travelling  m  a  vacuum)  would  be  too 
small  to  be  measurable  within  an  available  period, 
and  thus  my  intended  attack  upon  the  vacuum  hypo- 
thesis was  undermined,  and  the  subject  still  remained 
in  abeyance,  especially  as  Mr.  Crookes  had  informed 
me  that  he  is  still  at  work  upon  this  subject,  and 
that  his  present  results  are  bnt  approximations. 

Hero,  thon,  comes  the  suggestive  value  of  the 
objection  of  *'  F.  R.  A.  S."  He  points  to  the  No- 
vember meteors  as  minute  bodies,  presenting  a  great 
surface  in  proportion  to  their  mass,  and,  therefore 
would  be  powerfully  resisted  by  even  a  very  rare 
atmosphere,  but  that,  nevertheless,  the  constancy  of 
their  radiant  point  indicates  that  they  maintain  a 
constant  orbit.  This  is  unquestionably  a  fair  and 
very  effective  argument  that  must  have  overwhelmed 
me  had  it  stood  alone.  My  supposed  interplanetary 
atmosphere  may  be  so  thin  that  I  might  answer  Mr. 
Hodgson's  objection  (No.  10,993)  respecting  the 
invariable  length  of  day  and  year,  by  simply  suggest- 
ing that  we  have  not  sufficient  data  to  decide  whether 
a  very  small  variation  actually  has  or  has  not  taken 
place,  just  as  my  intended  argument,  based  upon  the 
pressure  of  3,000,000,000 of  tons,  might  have  been 
answered ;  for  such  a  resistance,  large  as  it  appears 
in  figures,  would  be  inappreciable  whether  exerted 
against  the  centripetal  force  of  the  earth's  gravita- 
tion, or  against  the  centrifugal  force  of  its' tangential 
momentum,  the  earth's  mass  being  so  vast.  Not  so 
with  the  small  particles  of  the  asteroids.  The  radiant 
repulsion  discovered  by  Mr.  Crookes  varies  directly 
with  the  surface,  precisely  like  the  atmospheric  resis- 
tance, while  that  of  gravitation  varies  with  the  enbic 
contents  of  a  material  of  given  density. 

When  we  subdivide  a  given  mass  of  water  we  add 
to  ite  surface  by  each  section,  without  altering  its 
total  mass,  and  thus,  although  the  force  with  which 
the  earth  gravitates  towards  the  sun  is  so  many 
millions  of  millions  of  times  greater  than  the  repel- 
lent force  of  solar  radiation,  we  may  conceive  the 
earth  cut  up  into  particles  so  small  that  its  exposed 
surface  shall  be  increased  in  corresponding  ratio,  or, 
still  further,  and  its  surface  multiplied  beyond  this. 
In  the  first  case,  if  the  particles  were  in  a  vacuum, 
gravitation  would  be  exactly  neutralised  by  radiant 
force,  and  the  fragments  would  be  left  to  the  free 
action  of  their  centrifugal  momentum  ;  in  the  second 
this  would  be  modified  by  actual  solar  repulsion 
instead  of  its  attraction.  This  would  be  the  case  if  in 
vacuo,  but  not  bo  in  a  resisting  atmospheric  medium ; 
for  in  this  oase  the  increased  surface  would  be 
attended  with  increased  resistance  to  centrifugal 
force,  precisely  in  the  same  degree  as  the  control  of 
gravitation  would  be  relaxed  by  solar  radiation,  and 
the  ratio  of  the  centrifugal  and  centripetal  forces 
would  remain  the  samo  for  the  disintegrated  as  for 
the  compact  world. 

The  application  of  this  reasoning  to  the  case  of 
the  November  meteors  is  obvious.  Admitting  their 
smallness,  as  stated  by  "F.  R.  A.  S.,"  and  the 
constancy  of  their  orbits  (or,  more  safely,  approximate 
constancy)  they  afford  a  crushing  argument  against 
the  theory  of  vacuous  space,  for  with  such  vast  sur- 
faces in  proportion  to  their  mass,  the  radiant  repul- 
sion of  the  sun  must  be  so  considerable  a  fraction  of 
their  gravitating  power  that  their  orbits  would 
widen  appreciably ,  and  this  widening  would  vary  with 
their  sizes,  and  thus  effect  a  distribution  according 
to  size,  which,  as  "  F.  B.  A.  S."  points  out,  does  not 
exist.  If,  on  the  other  hand,  any  atmospheric 
matter  is  diffused  through  space  this  repulsion  would 
be  counteracted  by  it,  and  if  the  density  of  this 
atmospheric  matter  is  just  sufficient  to  neutralise 
the  repulsion  of  the  sun  upon  the  earth  and  other 
planets,  it  will  equally  do  so  upon  every  particle  of 
cosmic  dust  that  is  travelling  within  the  sphere  of 
the  solar  system.  Therefore  the  November  meteors 
supply  a  most  powerful  argument  in  my  favour. 


This  is  not  aH.  When  Mr.  Crookes  has  so  far 
completed  his  researches  as  to  determine  the  law  of 
variation  of  mechanical  repulsion  with  atmospheric 
density,  we  shall  have  data  upon  which  to  calculate 
the  actual  density  of  the  interstellar  medium,  if  we 
can  also  satisfactorily  prove  that  small  and  fight 
particles  of  cosmic  matter  obey  the  same  laws  of 
orbital  motion  as  greater  and  denser  worlds. 

The  length  of  this  letter  must  excuse  present  reply 
to  the  objections  of  Messrs.  Winstanley.  Hodgson, 
and  others.  W.  Matttoa  Williams. 

P  S.— There  are  three  errata  in  my  letter  11092 
which  demand  correction.  1.  On  the  44th  line  from 
bottom  of  first  column  I  am  made  to  state  that 
"  Mr.  Clerk's  textbook  was  George  Witson's,"  Ac.  I 
said,  or  meant  to  say,  that "  My  clan  textbook,"  was 
&c.  On  8th  line  from  bottom  "  know  tbe  quantity  " 
should  be  "know  fat's  quantity,"  which  quite  altera 
the  meanirg.  On  the  23rd  line  from  the  end  of  my 
letter  for  "  stones  "  read  atoms. 


[11100.}— Ha  vnro  read  Mr.  Williftms's  book  when 
it  first  came  out,  and  having  in  the  last  fortnight 
carefully  gone  through  it  again,  I  hope  he  will  con- 
sider I  have  duly  qualified  myself.  I  think  the  ques- 
tion of  the  extent  of  our  atmosphere  has  been  well 
dealt  with  by  "  F.  B.  A.  8."  I  never  believed  in 
a  repulsive  force  existing  in  the  molecules  of  a  gas, 
though  I  have  never  before  seen  a  proof  of  its  in- 
ability to  explain  the  phenomenon  of  gaseous  elas- 
ticity. 

As  to  the  explanation  afforded  of  solar  phenomena 
by  Mr.  Williams's  hypothesis,  it  seems  to  me  that  it 
fails  in  every  instance.  1st,  as  to  tbe  maintenaoee 
of  tbe  solar  neat.  This  requires  a  continuous  supply 
of  fresh  fuel  stirred  into  the  lowest  depths  of  the 
sun's  atmosphere  by  the  disturbing  influences  of  tbe 
planets.  As  to  the  supply  of  fresh  fnel  Mr.  Wil- 
liams tells  us  that  tbe  son  is  travelling  through 
space  at  the  rate  of  400,000  miles  per  diem,  and  is 
thus*  supplied  every  day  to  the  extent  of  14  trillion 
tons.  >  He  altogether  overlooks  the  fact,  however, 
that  since  that  portion  of  tbe  universal  atmosphere 
in  tbe  neighbourhood  of  the  sua  must  for  countless 
ages  have  been  subjected  to  the  same  series  of  attrac- 
tive influences  as  himself,  it  must  long  ago  have 
assumed  a  motion  identical  in  direction  and  velocity 
with  his  own,  and  the  same  may  be  said  in  reference 
to  the  planeta.  Hence  we  may  for  all  practical  pur- 
poses consider  both  sun  and  planets  as  stationary  in 
the  midst  of  a  stationary  medium.  This  considera- 
tion seems  to  me  to  be  fatal  to  the  hypothesis. 

However,  let  us  examine  the  means  provided  of 
"  stirring  in  "  this  fresh  fuel  as  it  arrives.  This  ia 
apparently  accomplished  by  the  varying  intensity 
of  planetary  attractions  on  the  various  portions  of 
the  sun's  body.  What  idea  anyone  would  get  of  the 
planetary  motions  by  reading  Mr.  Williams's  book  I 
don't  know.  "  Whether  we  regard,"  says  Mr. 
Williams,  "  the  nucleus  of  the  sun  as  reeling  irre- 
gularly in  the  midst  of  his  profound  fluid  envelope, 
or  bis  atmosphere  as  dragged  here  by  Jupiter,  there 
by  Venus,  hither  by  the  Earth,  thither  by  Saturn, 
and  everywhere  in  the  mean  time  by  the  vivacious 
Mercury,  we  cannot  fail  to  perceive,  in  this  ever- 
varying  resultant  of  planetary  attraction,  an  agent 
for  perpetually  stirring  up,  interchanging,  and 
mingling  together  the  various  strata  of  the  solar 
atmosphere,  by  means  of  which  the  vigorous  and 
newly-arriving  fuel  must  be  whirled  into  the  midst 
of  the  photosphere  and  deeper  still  of  the  lower  ocean 
of  the  dissociated  elements,"  Ac.,  Ac.  After  read- 
ing the  above  it  is  somewhat  surprising  to  find  the 
sun's  surface  never  differing  appreciably  from  a 
sphere.  The  action  of  the  planets  is  simply  a  tidal 
one  and  nothing  more,  and  I  certainly  do  "  fail  to 
perceive  "  in  such  a  very  mild  phenomenon  as  a  tidal 
wave,  produced  say,  by  Jupiter,  still  less  in  the  more 
insignificant  "resultant"  of  the  action  of  the 
various  planets,  any  agency  competent  to  produce 
the  enormous  local  convulsions  of  the  sun's  surface. 
I  shonld  imagine  that  9  out  of  10  persons  would 
doubt  the  sufficiency  of  this  explanation,  and  this 
being  the  main  point  in  the  argument  one  would 
have  thought  that  Mr.  Williams  would  have 
taken  tbe  trouble  to  prove  instead  of  assuming 
it.  "  Without,"  says  he,  "  attempting  to  define 
the  nature  of  these  irregularities,  or  even  to  estimate 
numerically  the  maxima  and  minima  of  solar  motion, 
I  may  safely  affirm  that  they  are  quite  sufficient  to 
produce  an  enormous  amount  of  disturbance  of  the 
solar  atmosphere."  In  answer  to  tbe  obvious  ob- 
jection that  no  such  terrific  effects  follow  the  tidal 
action  of  the  moon  on  the  earth,  Mr.  Williams  states 
that  these  are  imperceptible  on  account  of  the  regu- 
larity of  the  lunar  motion,  and  also  makes  the  extra- 
ordinary assertion  that  the  earth  may  be  regarded 
as  a  mere  point  for  the  moon  to  act  npon  as  com- 
pared to  the  large  disc  the  sun  presents  to 
planets  ;  whereas,  as  a  matter  of  fact,  there  is  not  a 
planet  at  which  the  sun  does  not  subtend  a  less 
angle  than  the  earth  does  as  seen  from  the  moon. 
Again  Mr.  Williams  altogether  overlooks  the  action 
of  the  sun  upon  the  earth,  and  the  fact  that  this 
joint  action  of  sun  and  moon  is  not  only  more  irre- 
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gular.  but  most  change  very  much  more  rapidly 
than  in  the  case  of  planetary  action. 

Finally  the  following  table,  showing  the  relative 
aad  actual  tide-raising  power  of  the  various  bodies, 
wfll,  perhaps,  supply  Mr.  Williams's  omission  to 
"  numerically  estimate." 

Eelatire  power.  rf  JJjrodooea. 

Moon  on  Earth  '56  4ft.  10m. 

Sun    „     „  24  2ft.  lin. 

Mercury  on  8un  11  9ft.  2in. 

Venue     „   „  26  22ft.  6in. 

Earth     „    „  10  8ft.  8m. 

Jupiter   „    „  24  20ft.  9m. 

Saturn    „    „  '12  1ft.  lin. 
(And  the  other  planets  still  less  than  Saturn.) 

I  apprehend  there  will  be  some  difficulty  in  con- 
necting inch  effects  as  these  with  the  stupendous 
local  convulsions  which  Mr.  Williams  considers  them 
competent  to  produce. 

I  pass  over  the  general  phenomena  of  sunspots, 
merely  observing,  1,  that  Mr.  Williams  description  of 
a  sunspot  as  a  gradual  shading  off  of  the  surface 
from  the  brightness  of  the  photosphere  to  the  com- 
parative blackness  of  the  nucleus,  is  utterly  unlike 
every  drawing  or  description  of  these  phenomena 
that  I  have  yet  met  with,  where  the  photosphere, 
penumbra,  umbra,  and  nucleuB  have  all  well-defined 
boundaries.  2.  That  his  estimate  of  the  depth  of 
these  cavities  (upwards  of  8  or  10  times  their  dia- 
meter) which  is  no  doubt  rendered  necessary  by  his 
theory  of  their  formation,  would  altogether  exclude 
the  umbra  or  nucleus  from  view,  save  when  very 
near  the  centre  of  the  sun's  disc.  3.  That  the 
"streaks"  or  "thatch,"  &c.  (were  a  sunspot 
analogous  to  a  vortex)  would  have  a  direction 
nearly  at  a  tangent  with  its  circular  motion,  and 
not  at  right  angles  to  that  motion.  Finally,  that 
the  " bridges"  over  the  spots  obviously  consist 
of  portions  of  the  photosphere  and  not  of  the 
chromosphere.  The  apparent  projection  of  a  pro- 
mkienoe  over  a  spot  (which  is  Mr.  Williams's  expla- 
nation of  these  phenomena)  would  scarcely  produce 
a  very  brilliant  "bridge,"  considering  that  these 
■aid  prominences  are  utterly  invisible  on  the  limb 
of  the  sun  by  reason  of  the  overpowering  light  of  the 
photosphere. 

Mr.  Williams,  however,  considers  these  pro- 
minences as  portions  of  the  photosphere,  which  is 
transparent  to  its  own  light,  and  they  thus  produce 
the  mottling  that  is  observed  on  the  sun's  surface. 
The  absence  of  the  minute  bright  specks  or  "  rice 
grains  "  near  the  limb  of  the  sun  he  explains  by  the 
fact  that  "  when  looking  to  the  limb  they  must  be 
seen  in  profile  with  a  thickness  due  only  to  their 
width,  which  in  these  flame- tongues  and  short  waves 
or  dashing  ripples  of  flame  must  be  but  small."  Alto- 
gether overlooking  the  very  obvious  consideration 
that  (if  they  are  thus  transparent  to  their  own  light) 
we  mnst  also  be  looking  at  thousands  upon  thou- 
sands of  these  "  flame-tongues,"  one  behind  the  other, 
the  whole  depth  of  matter  whose  light  reaches  the 
eye  being  enormously  greater  than  in  the  centre  of 
the  ran's  disc. 

This  brings  me  to  the  question  of  the  transparency 
of  the  photosphere  to  its  own  light,  and  the  expla- 
nation Mr.  Williams  thus  offers  of  "  facuke,"  Ac. 
This  transparency  exists  either  to  a  definite  extent, 
or  to  an  indefinite  extent. 

^  1.  If  only  to  a  definite  extent,  and  that  equal  to 
or  less  than  depth  of  photosphere,  then  no  thicken- 
ing in  any  part  will  increase  its  brilliance  and  the 
rice-grains,  facuhe,  Ac.,  remain  to  be  accounted  for. 

2.  Mr.  Williams  evidently  considers,  however, 
that  this  transparency  continues  to  an  indefinite 
extent,  or  at  least  to  a  depth  far  greater  than  that 
of  the  photosphere 

If  we  take  the  inner  ring  in  the  figure  to  represent 
the  photosphere,  and  the  outer  the  sphere  of  absorp- 
tion, we  find  that  the  depth  of  matter  sending  light 
to  the  eye  increases  more  rapidly  as  we  leave  the 
centre  of  the  disc  than  the  depth  of  the  absorbing 
medium.  Hence  we  should  have  a  gradual  increase 
of  brightness  from  a  to  b—i.e.,  from  the  centre  of 
the  disc  towards  its  circumference,  while  at  b  the 
brilliance  would  suddenly  be  augmented  twofold ; 
this  sudden  increase  being  succeeded  by  a  rapid  de- 
crease from  b  to  c,  the  edge  of  the  sun's  disc.  The 
actual  phenomenon  presented  by  the  sun  is  certainly 
very  different  from  this. 

Accepting  Mr.  Williams's  estimate  of  the  lunar 
atmosphere,  ilin.,  we  find  that  at  a  height  of  4 
miles  the  density  would  still  be  Jin. ,  equal  to  a  double 
refraction  of  1',  and  capable  thereof  of  retarding  the 
immergenoe  and  accelerating  the  emergence  of  a 
star  by  '5,  or  about  one  minute  of  time.  This  fact 
alone  is  fatal  to  tho  theory  of  a  continuous  atmo- 
sphere. I  have  no  time  now  to  notice  several  other 
points,  but  must  conclude  this  long  letter,  and  with 
the  assurance  that  though  I  caunot  but  differ  in  Mo 
with  Mr.  Williams's  theory,  it  is  not  because  I 
cannot  appreciate  the  great  ingenuity  displayed  in 
its  conception.  O.  P.  Hardy. 


FBACASTOBIUS. 

[11161.J— Mb.  Birt,  in  his  interesting  letter 
(10671,  p.  67  of  the  present  volume)  mentions  that 
my  delineation  of  the  mountains  across  the  northern 
opening  of  this  formation  differs  very  materially 
from  those  of  other  observers.  It  would  seem, 
therefore,  to  be  important  to  ascertain,  by  a  series 
of  systematic  observations  of  this  object,  its  pre- 
sent appearance.  During  the  last  three  lunations  I 
have  had  several  opportunities  of  observing  Fracas- 
torius,  and  I  propose  now  to  record  my  observations 
for  the  information  of  those  of  your  readers  who 
are  interested  in  this  subject,  and  also  for  the  pur- 
pose of  affording  an  opportunity  to  those  who  have 
themselves  made  sketches  of  comparing  them  with 
mine. 

The  accompanying  sketch  of  Fracastorius  em- 
bodies all  the  information  which  I  have  been  able 
to  obtain  from  my  own  personal  observation  up  to 
the  present  time.  The  first  observation  of  Fracas- 
torius which  I  have  been  able  to  obtain  since  the 
publication,  in  your  columns,  of  January  30th, 
1876,  was  on  April  29th,  at  8  p.m.  At  this  time 
the  terminator  was  just  clear  of  the  eastern  borders 
of  "  Endoxus,"  "  Aristoteles,"  and  "  Bach."  The 
two  wide  bays  mentioned  in  my  letter  (p.  634,  Vol. 
XXII.)  were  still  distinctly  visible  from  their 
lighter  tint,  and  their  general  outline  is  correctly 
represented  in  the  accompanying  sketch.  They 
were,  of  course,  much  more  difficult  to  make  out 
than  when  near  the  terminator,  as  from  their  posi- 
tion and  low  altitude  there  was  no  contrast  of  light 
and  shade,  but  their  general  outline,  as  marked  by 
their  tint,  will  be  seen  to  agree  very  nearly  with 
their  appearance  as  represented  in  my  former 
sketch,  page  634,  Vol.  XXII. 

The  weather  on  this  evening  (April  29th)  was 
very  unfavourable  for  making  ont  minute  details, 
but  the  irregularly-shaped  white  spot  (3  in  sketch) 
was  very  easily  seen.  This  spot  was  much  lighter 
than  its  surroundings,  being  about  the  same  tint  as 
the  bays  in  the  northern  openirg-  I  also  succeeded 
in  detecting  the  minute  craterlet  marked  4,  and 
another  white  spot  marked  8.  but  no  other  interior 
object  was  at  this  time  visible,  owing  partially,  no 
doubt,  to  the  very  unfavourable  state  of  the  atmo- 
sphere. The  shaded  portion  of  the  floor  marked  H 
was  much  darker  than  any  other  portion  of  the 
interior.  This  appearance,  however,  disappeared 
in  subsequent  observations  when  the  angle  of  illumi- 
nation was  greater. 


W 


o 


I  again  observed  Fracastorius  on  May  29th,  at 
about  9  p.m.  The  terminator  at  this  time  was 
just  on  the  west  wall  of  Cassini,  and  immediately 
to  the  eastward  of  Maurolycus.  I  found  the 
general  configuration  of  the  bays  in  the  northern 
opening  substantially  the  same  under  this  higher 
illumination.  Their  tint  was,  however,  decidedly 
more  brilliant,  and  their  outline  not  quite  so  well 
defined.  The  dark  appearance  of  that  portion 
of  the  floor  marked  H  was  not  now  visible,  owing, 
no  doubt,  to  the  difference  in  the  angle  of  illumina- 
tion, but  instead  a  pretty  well  defined  dark  belt 
could  now  be  seen  extending  across  the  floor  from 
east  to  west.  This  portion  is  shaded  in  my  sketch.  I 
succeeded  on  this  occasion  in  pioking  up  three  more 
minute  craterlets — viz-,  those  numbered  12,  13,  and 
14  on  sketch.  These  were  seen  quite  steadily,  and 
I  was  surprised  that  I  did  not  detect  them  during 
some  of  my  former  observations.  The  white  spot, 
3,  was  obviously  brighter  in  tint  than  when  last 
seen  on  April  29th. 

I  obtained  another  sketch  of  Fracastorius  on 
May  31st,  at  9  30  p.m.  The  eastern  borders  of 
"  Fontondle  "  and  Parry  "  were  just  on  the  ter- 
minator, and  "  Tycho  "  was  about  a  quarter  of  its 
own  diameter  to  the  westward.  On  this  evening  I 
was  able  to  detect  several  additional  minute  details 
in  and  around  Fracastorius — vis.,  five  minute 
craterlets,  numbered  5,  6,  9,  10,  8, 11,  on  sketch, 
and  another  white  spot  of  irregular  shape,  numbered 
7.  All  the  details  previously  Been  were  still  plainly 
visible  except  the  bays  in  the  northern  opening,  the 
outlines  of  which  were  now  much  more  confused 
than  previously.  The  white  tint  which  marked 
their  shape  hitherto,  now  extended  further  north, 


and  came  to  a  point  as  indicated  by  the  dotted 

line  on  sketch. 

It  will  be  observed  that  the  visibility  of  the  small 
craterlets  and  other  minute  details  increased  wish 
the  angle  of  illumination,  which  is  just  the  contrary 
of  what  I  should  have  supposed  would  have  been  the 
case.  It  seems  to  me  surprising  that  the  exterior 
craterlets,  at  least,  were  not  made  out  when  the 
terminator  was  immediately  to  the  eastward  of 
Fracastorius. 

Perhaps  Mr.  Birt  will  kindly  say  what  his  ex- 
perience has  been  with  regard  to  the  relative  via- 
bility of  minute  craterleta  under  different  angles  of 
illumination.  I  should  also  mention  that  none  of 
the  craterlets  had  white  interiors.  If  they  had,  I 
should  not  have  been  surprised  at  their  greater 
visibility  under  an  increased  angle  of  illumination, 
as  I  have  often  observed  that  objects  of  this  class 
become  more  visible  under  a  higher  light.  The 
white  spot,  3,  was  the  most  brilliant  point  in  the 
interior  on  the  evening  of  my  last  observation,  so 
that  the  above  remarks  with  regard  to  the  craterlets 
apply  equally  to  it. 

I  am  indebted  to  the  kindness  of  Mr.  Birt  for  be 
outline  sketch  taken  from  a  drawing  by  Mr.  IngaD, 
and  dated  July  17, 1870.  In  this  sketch  is  shown  a 
spot  of  irregular  outline  marked  g,  which  I  cannot 
help  thinking  must  be  the  same  object  as  my  3, 
although  g  is  shown  by  Mr.  Ingall  to  be  about  the 
same  distance  from  the  eastern  wall  of  Fracastorius 
as  my  3  is  from  the  western.  I  could  not  detect 
a  trace  of  such  an  object  in  the  position  shown  on 
Mr.  Ingall 's  drawings,  nor  does  Mr.  Ingall  show 
o  ne  in  the  position  of  my  3. 

I  was  pleased  to  see  that  Mr.  Dennett  (let.  10962. 
p.  279  of  the  present  volume)  has  been  able  to  con- 
firm my  observation  of  the  lino  of  cliffs  in  the 
northern  opening  of  Fracastorius.  I  should  very 
much  like  to  know,  however,  how  he  managed  to 
measure  their  height  to  within  such  a  small  quantity 
as  20ft. 

From  the  foregoing  observations  it  would  seem  to 
be  very  probable— I  might  almost  say  certain— that 
extensive  changes  have  been  going  on  at  this  point 
during  the  last  few  years. 

I  would  strongly  urge  that  thosa  of  your  readers 
who  are  possessed  of  instruments  of  adequate 
power  should  devote  some  of  tbeir  time  to  the 
systematic  observation  of  this  and  other  localities 
on  the  moon's  surface.  Many  of  your  corrapot- 
dents  display  a  great  deal  of  zeal  with  regard  to  the 
question  of  the  visibility  of  certain  minute  comes 
with  small  apertures.  I  cannot  but  think  that  this 
zeal  would  be  more  usefully  employed  in  investi- 
gating the  present  condition  of  the  lunar  surface.  Ia 
conclusion  I  would  ask  Mr.  Ingall  to  be  kind  enough 
to  say  whether  he  has  observed  Fracastorius  since 
1870,  and  if  so  whether  he  has  any  reason  to  think 
that  its  appearance  has  in  any  way  altered  sine© 
then.  All  my  observations  having  been  taken 
between  new  and  full  moon,  it  would  be  interesting 
to  have  some  sketches  of  this  formation  taken 
between  full  and  new  moon.        David  Bimms. 

Thurso,  Canada,  June  11th,  1876. 


EXTRAORD  IN  AH  Y  POWKHB  OF 
VI8ION. 

f  11162."1— I  am  sure  Mr.  Proctor's  remarks  (let. 
11090,  p.  379)  respecting  Mr.  Dawes's  own  opinion 
of  his  seeing  powers  in  the  two  departments  of  light 
and  definition  have  excited  the  interest  of  manr 
besides  myself,  and  I  trust  the  shade  of  no  "  uncouth 
being "  will  daunt  him  from  giving  us  this  in  as 
much  detail  as  possible.  This  is  not  a  mere  gossip- 
ing curiosity,  but  bears  very  importantly  on  the 
weight  of  evidence  as  to  the  existence  of  certain 
observed  appearances.  Does  not  the  testimony  of 
Lassell  dispose  of  HerBchel's  extra  satellites  of 
Uranus  P  But  it  could  not  have  done  so  had  not 
known  objects  been  seen  by  the  former  observer 
with  moderate  apertures.  If  an  observer  intends 
working  well  he  cannot  do  better  than  ascertain,  by 
comparison  with  recorded  results,  what  is  his  seeing 
capacity.  The  mere  fact  that  Dawes,  Ward, 
"  Linea,"  or  any  one  else,  has  keen  vision  for  faint 
lights,  is  of  very  little  interest  but  for  its  relation  to 
their  (or  others')  work. 

Undoubtedly  good  observing  power  is  more  com- 
plex than  is  frequently  supposed,  and  while  tbe- 
departments  mentioned  above  are  sufficiently  dis- 
tinct at  times,  there  are  other  instances  where  they 
almost  imperceptibly  blend,  and  much  careful  prac- 
tice is  needed  to  know  one's  own  capacities. 

T.  H.  Buffham- 


SMALL  STABS  AND  SMALL 
TELESCOPES. 
[11163.]— It  will  be  interesting  to  see  how  a 
question  which  Mr.  Burnham's  letter  (11114)  gives 
rise  to  is  answered.    It  may  fairly  be  inferred  from 
what  he  says  that  he  considers  that  eyesight  whieb 
sees  test  objects  as  "  Linea  "  sees  them,  would  also 
be  able  to  see,  with  Mr.  Ward's  telescope,  the  satel- 
lites of  Uranus  which  Mr.  W.  speaks  of  as  having 
seen.    It  seems  plain,  however,  that  *'  F.  K.  A.  »• 
takes  an  opposite  view;  for,  whereas  he  seen* 
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rather  sceptical  as  to  what  Mr.  Ward  sees,  he 
strongly  recommended  possessors  of  3in.  telescopes 
to  go  through  the  list  of  thing*  which  "  Lines  "  saw 
with  2  J .  But  if  he  had  considered  these  latter  to  be 
of  the  same  degree  of  difficulty  as  the  satellites  of 
Uranus  are  with  4  3in.,  he  wonld  hardly  hare  pro- 
posed them  to  ordinary  possessors  of  3in.  glasses. 
As  far  as  my  own  experience  with  3in.  goes  I  should 
certainly  say  that  to  see  the  objects  spoken  of  with 
Jin.  less  aperture  would  require  very  good  but  by 
no  means  very  unusual  sight.  Perhaps  the  best 
way  of  settling  the  question  would  be  by  an  appeal 
to  "  Linen "  himself,  whose  telescope,  I  beliere, 
differs  by  not  more  than  the  fiftieth  of  an  inch  from 
that  of  Mr.  Ward's.  If  he  wonld  kindly  clear  up 
this  matter,  his  answer  would  certainly  be  receded 
with  great  interest. 

Mr.  Bnrnham,  in  speaking  of  the  late  Mr.  Dawes, 
says, "  It  wonld  be  difficult  to  name  his  superior, 
tiring  or  dead,"  but  soon  after,  he  says,  "  There  are 
doseus  of  English  observers  who  can  see  with  the 
same  contracted  apertures  all  he  has  noted  ;"  so  that 
at  all  event*  he  has  dozens  of  equals.  But  of  Mr. 
Ward,  he  says,  "  The  only  observer  I  know  any- 
where, who  is  likely  to  divide  the  honours  with  him, 
is 'Lines,.'"  So  that,  while  Dawes  has  dozens  of 
equals  in  England  alone,  Mr.  Ward  has  but  one 
rival  anywhere — so  that  he  must  be  considerably 
superior  to  Dawes.  And  though  Mr.  Burnham  says 
it  is  difficult  to  name  a  superior  to  him,  be  certainly 
here  seems  to  have  named  one.  But  whether  the 
superiority  is  generally  admitted,  will  depend  upon 
what  more  is  known  of  Mr.  Ward  than  is  known  at 
present. 

In  yesterday's  paper,  also,  Mr.  Proctor,  in  rtply 
to  the  call,  "  name,  name,"  says,  "  while  Mr. 
Dawes'  keenness  of  vision  for  faint  points  was 
remarkable,  he  has  been  surpassed,  and  one  may 
fairly  say  far  surpassed,  by  others  in  this  respect." 
But  still  he  does  not "  name  "  any  one — Mr.  Burn- 
ham  seems  to  have  done  it  for  him.      W.  O.  P. 


VENUS  AND  SMALL  TELESCOPES. 
Bruoe  Fenwiok  Aconite. 

[11164-1 — I  have  frequently  been  amazed  at,  and 
always  at  a  loss  to  account  for,  the  great  dis- 
crepancies that  occur  in  astronomical  observations 
as  recorded  in  your  correspondence  columns.  Here 
(see  p.  353  and  401)  we  have  two  observers  differing 
wide  as  the  px>les  as  to  the  performance  of  a  "deer- 
stalker's telescope."  I  hardly  venture  to  class  myself 
among  the  humblest  of  amateur  astronomers,  but  I 
have,  nevertheless,  done  a  good  deal  of  star-gazing 
with  my  smaJl  achromatic  of  2Jin.  clear  aperture, 
which  I  purchased  some  20  years  ago,  direct  from 
the  maker,  and  which  is  considered  of  very  fair 
quality.  When  Mr.  Webb's  excellent  little  book  came 
oat  I  bought  it  and  went  through  everything  therein 
that  my  glass  instrument  was  capable  of.  I 
"  glimpsed,"  or  fancied  I  did,  lots  of  things  which  I 
knew  my  glass  was  not  expected  to  come  np  to, 
bat  I  soon  saw  the  folly  of  that  sort  of  thing  and 
gave  it  np.  I  could,  and  did  very  recently,  readily 
perceive  a  dark  patch  on  Venus,  but  that  also  I 
soon  learned  to  set  aside  as  being  either  a  defect  in 
the  glass  or  due  to  some  cause  which  I  could  not 
make  out.  Venus  I  have  seen  with  the  naked  eye 
in  the  daytime  scores  of  times,  but  only  twice  during 
the  present  year.  I  also  possess  a  small  3  draw 
telescope  of  1  Jin.  clear  aperture  and  about  2ft.  focal 
length,  and  though  I  am  not  aware  of  its  being  of 
unusually  good  quality,  yet  I  readily  saw,  a  few 
weeks  ago,  the  crescent  shape  of  Venus  through  it, 
not  only  with  the  full  aperture  of  l|io.,  but  when 
the  aperture  was  reduced  to  that  of  a  "  threepenny 
piece"  by  cutting  a  hole  in  a  kind  of  cardboard  by 
means  of  that  small  coin  and  a  sharp  knife,  and 
fitting  the  cardboard  close  on  to  the  object-glass. 
As  "  Aconite"  failed  to  make  out  the  crescent  shape 
of  Venus  with  his  full  aperture  of  lftin.,  be  will  no 
doubt  be  amazed  at  my  doing  so  with  an  aperture  of 
less  than  }  of  an  inch.  Should  "  Aconite"  notice 
this  humble  epistle  I  hope  he  will  not  again  use  such 
words  as"  obtuse,"  "ignorant,"  Ac. ;  such  language 
is  not  gentlemanly,  and  is  quite  out  of  place  in  our" 
columns.  There  cannot  be  any  doubt  about  any 
person  of  ordinary  eyesight,  accustomed  to  the  use 
of  the  telescope,  being  able  to  see  readily,  with  an 
ordinary  ]  |in.  glass,  not  only  the  phases  of  Venus, 
but  Jupiter's  belts  and  satellites  ;  and  also,  when  the 
planet  is  favourably  placed,  Saturn's  Ring,  when  the 
nag  is  at  its  greatest  diameter. 

J ohn  Thruatans. 


111165.}— I  do  not  usually  touch  upon  astrono- 
mical matters,  leaving  them  to  the  far  abler  pens  of 

P.  R.  A.  8."  and  Mr.  Proctor,  but  as  *'  Aconite  " 
U1064)  * eems  to  regard  the  fact  of  a  "  deerstalker  " 
telescope,  of  l|in.  aperture,  showing  the  orescent 
form  of  Venus  as  an  extraordinary  performance,  I 
»m  induced  to  mention  that  the  said  crescent  is  very 
distinct  in  the  finder  of  my  equatorial,  which  £nder 
an  aperture  of  1  3-16in.  But,  as  it  may  be  re- 
nwkeW,  that,  the  optical  construction  of  a  finder 
*fl*n  from  that  of  a  "  deerstalker"  or  other  hand 
wwcepe,  I  nay  add  that  it  is  equally  visible  in  a 


pocket  telescope  of  1  j,  and  in  another  of  only  Jin., 
as  I  found  the  other  morning  at  about  11  a.m.,  bo  I 
should  regard  a  "  deerstalker"  of  ljin.  that  would 
not  do  this  as  a  very  dear  "  deerstalker  "  indeed. 
In  these  small  instruments,  however,  the  illuminated 
portion,  though  beautifully  distinct,  seems  wider 
than  it  really  is,  looking  more  like  0  25  than  018, 
whioh  was  about  its  amount  at  the  time.  I  cannot 
help  thinking  that  the  capabilities  of  small  apertures 
are  often  underrated,  owing  to  their  seldom  being 
mounted  steadily ;  but  a  finder,  as  it  shares  this 
advantage  with  its  primary,  will  often  do  work  that 
might  be  thought  beyond  its  power.  Last  night,  in 
my  finder  of  1  3-16in.  aperture,  I  saw  three  of 
Jupiter's  satellites,  and  would  no  doubt  have  seen 
the  other  bnt  that  it  was  close  to  the  planet's  disc, 
and  on  former  occasions  I  have  seen  Jupiter  at  noon, 
Mars  and  Mercury  by  day,  and  the  following  stars 
while  the  sun  was  above  the  horizon — Capella, 
Castor,  Pollux,  Sirius,  Procyon,  Vega,  Areturns, 
and  Alpha  Cygni.  I  have  seen  0  Cygni  double  in  it, 
but,  of  course,  by  night.  Vectensis. 


MAHKINOB  ON  JTJPITEH— VENTJ8. 

[11166.1— Whin  Mr.  Dennett  Getter  11127,  p. 
404)  states  that,  with  only  Jin.  aperture,  he  has 
"  found  a  spot  on  one  of  the  (Jupiter's)  belts,"  it  is 
assuredly  self-evident  that,  either  the  observer  is  in 
possession  of  an  excellent  glass  (I  will  not  say  one 
of  "  extraordinary  excellence,"  for  a  certain  other 
observer  has,  I  think,  a  decided  objection  to  the 
phrase),  or  extremely  keen  eyesight  (common 
enough  now  though.)  Is  Mr.  Dennett  quite  certain 
as  to  the  visibility  of  the  spot  with  the  exceedingly 
small  (i)  aperture  he  mentions  as  having  found  it 
with  ?  I  ask  this  question,  I  can  assure  yonr  contri- 
butors, with  no  other  motive  than  a  love  of  accuracy. 
Ia  every  astronomical  detail  I  myself,  though 
possessed  of  average  eyesight,  am  unable  to  glimpse 
the  belts  themselves  with  anything  under  Uin. 

As  the  visibility  of  so-called  "spots"  on 
Venus  appears  to  have  been,  of  late,  a  subject  of 
much  discussion  in  yonr  columns,  perhaps  an  obser- 
vation of  my  own,  taken  in  conjunction  with  the 
remarks  of  other  observers,  may  not  prove  alto- 
gether uninteresting.  Having  heard  a  great  deal  of 
dark  "snots"  being  recently  observed  on  the 
planet's  disc  during  elongation,  I  one  fine  night 
(possessed  of  an  inferior  telescope  and  powerful 
imagination),  determined  to  see  the  said  markings. 
Accordingly,  having  focus sed  and  properly  adjusted 
the  instrument,  I  applied  my  eye,  and — saw  the 
markings?  "Oh  yes,"  distinctly,  but  then  I  bad 
determined  to  see  them,  whether  really  there  or  no. 
After  a  time,  having  persuaded  myself  that  it  was 
merely  fancy,  imagination  only,  and  that  none  suoh 
really  existed,  I  returned  to  the  glass  (this  time 
fully  bent  on  seeing  none)  and  peeped  again.  Lo ! 
and  behold  the  dusky  blotches  had  vanished  1 
Nothing  seen  but  the  beautiful  clear  disc  of  the 
planet,  with  "the  faintest  suspicion  even  of 
shadings."  I  tried  the  experiment  again  and  again 
with  a  like  result,  and  found  the  requisites  were  a 
concentrated  intense  gaze,  aided  by  a  powerful 
imagination.  To  be  sure  I  used,  at  the  time,  a  very 
inferior  telescope,  but  I  should  imagine  any  one, 
possessed  of  a  larger,  and  strong  imaginative  facul- 
ties, could  do  the  same.  Aconite. 


PLANETARY  MOTIONS. 
J11167.]— Will  any  fellow-reader  either  esta- 
blish me,  or  correct  me,  in  following  reasonings  : — 
(1)  I  suppose  the  planets  to  revolve  in  their  orbits 
in  obedience  to  two  forces  acting  upon  them  at  an 
angle — the  first  force  (a)  centripetal  force,  which 
strives  to  draw  them  from  their  orbits  to  the  centre ; 
and  the  second  force  (6)  centrifugal  or  projectile 
force,  whioh  tends  to  carry  them  in  a  straight  line 
or  tangent  to  their  orbits.  (2)  I  suppose  the  centri- 
petal force  such  as  would  draw  the  planet,  were  it 
free  to  follow,  across  its  orbit  to  the  opposite  side, 
passing  through  the  centre ;  and  from  the  opposite 
side  to  return,  repeatedly,  in  continuous  oscillation. 
If  this  be  so,  I  suppose  the  diameter  of  a  planet's 
orbit  to  be  a  given  line,  representing  the  measure  of 
centripetal  force  under  which  the  planet  continually 
moves.  (3)  I  suppose  that,  as  a  planet  traverses  a 
circle  (or  nearly  so)— that  is  to  say,  a  path  such  that 
it  does  not  increase  in  distance  from  the  centre 
continuously,  nor  in  nearness  to  the  centre  con- 
tinuously—therefore the  tangent  force  must  equal 
the  centripetal  force.  (4)  I  put  these  suppositions 
together,  and  suppose  that  the  measure  or  quantity 
of  force,  or  forces,  under  which  a  planet  traverses  a 
semicircle  of  its  orbit,  would  be  represented  by  two 
lines,  each  equal  to  the  diameter  of  the  orbit. 
(5)  How  is  it,  if  this  be  the  case,  that  under  these 
forces,  equal  to  2  (the  diameter  =*  1),-  the  planet 
traverses  only  a  semicircle,  which  is  equal  to 
3  *16  _j.5708p    What       hMmM  of  ^ 

complement  '4292  of  the  force  exerted — has  it  (if  it 
ever  existed)  been  expended  in  overcoming  the 
sngular  obstruction  of  its  circular  path?    If  so, 


what  sustains  or  bears  the  resistance  of  snch  ex- 
pended force?  Is  this  a  legitimate  step  towards 
arguing  that  a  meohanical  force  is  set  np  by  the 
motions  of  the  planets,  which  may  be  the  soure* 
of  solar  supply  ? 

Let  us  see  what  would  be  the  next  step  to  this.  I 
find  Mars  is  distant  from  the  sun  abont  four  times 
the  distance  of  Mercury,  and,  as  centripetal  force 
is  inversely  as  the  square  of  the  distance,  Mercury 
should  be  moving  under  force,  or  forces,  16  greater 
than  Mars ;  consequently,  we  should  expect  to 
find  him  travelling  at  !6  times  the  rate,  instead  of 
which  he  goes  only  tirice  as  fast.  Twice  as  fast 
instead  of  16  times  is,  we  notice,  the  quadratic 
root ;  and  this  will  be  fonnd  to  apply  to  all  the 
planets  by  mutual  comparison,  each  one  moving  at 
the  quadratic  root  of  what  I  argue  it  would  travel 
at  in  a  straight  line,  under  the  same  impulses. 

If  these  principles  be  legitimate,  it  would  be  a 
simple  matter  to  calculate  the  amount  of  heat 
generated  by  the  obstructed  energy. 

B.  B.  Cave. 

RAILWAY  TROUBLES. 
(11168.)— In  reading  letter  11142  it  strikes  me 
that  much  trouble  would  be  saved  if  authorities  in 
England  would  do  as  in  Beleium—  post  up  the  name 
of  the  station  in  a  conspicuous  place  at  each  end  of 
the  premises,  on  some  blank  wall  at  right  angles  to 
the  lino  of  rail.  Abroad  I  used  often  to  put  out  my 
head  and  read  the  name,  at  a  distance  of  a  quarter 
of  a  mile  or  more,  on  the  gable  perhaps  of  a  railway 
shed  or  platelayer's  cottage,  whereas  here  on  some 
lines  you  must  carefully  watch  your  opportunity 
(perhaps  incommodintr  passengers  next  the  windows) 
to  catch  a  hasty  sight  of  a  name-board  fixed  up 
parallel  to  the  rails.  If  the  train  be  long  or  line 
curved,  one  may  have  to  "  bother  a  porter  "  after  all. 
Nothing  is  more  common  than  to  hear  from  a  fellow- 
passenger  "  Can  you  tell  me  what  statim  this  is?" 
More  than  once  I  have  known  the  question  asked 
just  too  late  ;  the  train  was  moving,  and  the  bewil- 
dered traveller  must  wait  at  the  next  station  for  a 
return  train.  On  some  lines  the  porters  either  do 
not  "  sing  out.  "  or  disguise  the  name  by  local  pro- 
nunciation. I  am  told  that  Cock  burns  path  is  ham- 
mered into  Coppersmith,  and  I  have  heard  Merstham 
pronounced  by  porters  Meesterham.  The  Northum- 
brian bnrr,  I  believe,  often  throws  sonth  country 
people  off  the  scent— Ferry  Hill  like  Fah-y-hill,  et 
similia.  Argent  Sable. 

THE  WEIGHT  AND  SPEED  OP 
LOCOMOTIVES. 

[11109.]— *H.  B."  (on  page  308),  speaking  o> 
bogies  on  express  engines,  says,  "  There  are  some 
on  the  Midland."  I  beg  to  say  the  Midland  Bail- 
way  Company  have  now  about  1.300  engines  on 
their  lists.  They  have  not  one  express  engine  with 
a  leading  boeio  or  outside  cylinders.  The  only 
engines  they  have  with  a  leading  bogie  ran  over  the 
Metropolitan,  and  the  numbers  are  204,  205,  206. 
207,  208,  200,  aud  they  were  not  built  from  Midland 
designs.  They  have  abont  60  tank  engine,  leading 
and  driving  coupled,  inside  cylinders,  and  bogie 
under  trailing  end.  Some  of  them — 690  class  and 
780,  790  class— from  Mr.  Kirtley'e  designs,  and 
1,270  class  from  Mr.  Johnson's  designs.  These 
engines  all  run  very  steadily,  are  light  on  fuel,  and 
I  like  the  design  very  much. 

"  H.  B."  says,  "  See  the  quantity  of  bogie 
engines  in  England  ;"  but  I  do  not  see  them  :  where 
are  they  ?  A  bogie  at  the  trailing  end_  of  a  tank 
engine  is  quite  right;  but  at  the  leading  end  of 
an  express  engine  quite  wrong,  and  worse  still  if 
there  are  outside  cylinders. 

I  do  not  hear  of  any  leading  bogies  under  the 
leading  end  of  express  engines  on  the  Midland 
London  North- Western,  London,  Chatham,  aud 
Dover,  Great  Western,  London  and  South- Western 
or  Brighton  lines ;  and  even  the  Great  Northern 
Railway  are  now  making  coupled  express  engines, 
with  inside  cylinders,  and  one  pair  of  leading 
wheels,  and  I  know  these  Great  Northern  engines  to 
be  very  fine  engines.  Express  Driver. 

EXPRESS  ENGINES,  &o. 
[11170.]— As  Mr.  Chalmers  declines  to  give  the 
occasion  on  which  a  Great  Northern  Railway  engine 
ran  90  miles  an  hour,  and  the  name  of  the  Midland 
Railway  engine  he  rode  on,  I  shall  decline  to  give  the 
name  of  the  Great  Northern  shed.  This  is  not  *'  be- 
cause I  cannot,"  as  he  says,  but  because  it  might 
get  some  Great  Northern  men,  who  have  given  me 
information,  into  a  bother  ;  but,  to  prove  that  I  do 
know  I  send  the  name  privately  to  our  Editor  for 
him  to  see.  Mr.  Boyd  (p.  358)  asks  me  questions 
about  carriages.  I  may  say  taking  off  2nd  class  car- 
riages was  a  first-rate  thing  on  the  Midland  ;  it  made 
the  trains  shorter,  under  better  control ;  engines  burn 
less  coal,  keep  better  timo,  and  do  not  want  so  much 
repair.  In  the  Pullman  oars,  if  passengers  have 
more  room  per  passenger  and  more  comfort,  they 
nay  extra  for  it,  and  the  ears  don't  belong  to  the 
Midland  Railway.  Mr.  Pullman  has  his  cars  running 
over  the  Midland  Railway,  London,  Brighton,  and 
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South  Coast,  Great  and  South  Western,  and  North 
British  Railways. 

I  am  very  glad  to  find  it  stated  on  page  332,  by 
"  H.  B."  that  the  first  up  Scotch  express  on  May 
1st  was  only  3  minutes  late.  All  I  can  say  is,  they 
must  hare  hod  some  splendid  running,  and  that  it 
left  Normanton  25  minutes  late,  and  it  was  36  minutes 
late  at  Carlisle.  If  the  companies  in  Scotland  do  not 
give  us  the  train  at  Carlisle  till  late  we  cannot  be  in 
London  at  the  right  time ;  but  I  do  not  think  that 
for  this  reason  people  should  write  against  tne  Mid- 
land engines.  I  am  glad  to  sen  "  H.  B."  doubts 
the  possibility  of  a  London  and  North  Western  ex- 
press train  starting  and  running  21  miles  in  3 
minutes — bo  do  1 :  6  or  6  minutes  is  nearer  the  time. 

In  answer  to  '*  H.  B."  the  Midland  5.15  is  a  very 
punctual  train— often  before  time  at  Trent,  Man- 
chester, and  Sheffield.  The  Great  Northern  5.15,  as 
"  H.  B."  says,  is  not  a  "  most  punctual  train I 
often  see  it  late.  In  my  letter  11011,  p.  308,  the 
speeds  and  long  runs  are  the  fastest  attained  on  the 
Midland.  In  the  London  and  North  Western  pas- 
senger time-book  the  distance  from  London  to  Car- 
lisle is  given  299}  miles,  not  300},  and  from  Preston 
to  Carlisle  is  89,  not  90,  as  "  Egerta  "  pnts  it,  page 
808.  He  also  says  I  mentioned  some  precedent  class 
of  engine.  I  do  not  know  that  there  is  such  a  class— 
it  is  the  first  time  I  have  heard  of  them.  Mr. 
Chalmers,  a  short  time  ago,  said  the  Pullman  cars 
on  the  Midland  could  be  run  by  single  engines.  I 
said  not.  Now  he  says  it  is  done  on  the  London, 
Brighton,  and  South  Coast— that  is  no  proof ;  and, 
besides,  they  have  a  more  level  road,  and  do  not  ran 
so  fast  as  the  Midland  Pullmans. 

As  to  the  speed  of  the  Pullman  Scotchman, 
page  358,  the  trains  do  stop  too  many  times, 
and  30  minntes  is  a  long  time  at  Normanton. 
How  long  do  the  Great  Northern  stop  at  York? 
Then  there  is  too  much  running  time  allowed  in  some 
parts.  Will  "  C.  P."  say  distance  from  Edinburgh 
to  London  by  Great  Northern  i 

Express  Driver. 

[11171.]— I  think  that  any  of  your  readers  who 
understand  anything  of  express  engines  will  have  at 
once  seen  that  the  consumption  of  coal  of  the  Mid- 
land engine  (p.  362)  was  a  misprint.  I  wrote  to  the 
Editor  immediately  on  seeing  it,  and  he  has  cour- 
teously corrected  it  this  week  (letter  25916,  page  388). 

In  all  politeness  I  may  say  that  ii  Mr.  Chalmers 
/p.  386)  had  waited  till  this  week  and  read  my  correc- 
tion on  page  388  he  would  have  seen  that  my  letter, 
page  362,  was  not  so  "  simply  absurd  "  as  he  some- 
what sarcastically  characterised  it.  In  answer  to 
his  question  as  to  the  coal  burnt  by  No.  134  engine, 
in  April  and  May,  during  those  months  this  engine 
was  running  chiefly  between  Birmingham  and  Leeds, 
with  an  average  train  of  ten  carriages,  and  the  con- 
sumption of  coal  averaged  from  23.5  to  241b.  per 
mile.  Some  other  engines  of  the  same  class  burn 
rather  less. 

Mr.  Chalmers  makes  a  few  remarks  as  to  the 
consumption  of  fuel.  He  mnst  be  aware  the  gradients 
are  the  chief  cause  of  variations  in  the  amount  of 
coal  burnt  on  different  lines,  much  more  than  the 
design  of  the  engines. 

I  certainly  do  not  object  to  an  express  engine  with 
heavy  trains  running  upon  severe  gradients  in  bad 
weather,  and  consuming  361b.  of  coal  per  mile. 

  C.  E.  8. 

[11172.]— I  think  you  will  agree  with  me  that 
a  good  deal  of  party  feeling  has  been  imported  into 
this  di*cussion,  resulting  in  snch  wild  expressions  as 
Mr.  Chalmers  makes  use  of  in  his  letter  referring 
to  the  "Pullman"  express,  calling  it  the  "crawling" 
Scotchman  of  the  Midland  Company.  People  who 
take  the  trouble  to  calculate,  or  have  themselves 
travelled  by  this  train,  will  at  once  see  how  a  man 
weakens  his  cause  by  trying  to  fix  such  an  utterly 
misplaced  epithet  on  the  most  completely  equipped 
and  best  travelling  train  that  was  ever  run  on  a 
British  railway.  Others,  however,  may  like  to  hear 
how  a  train  '*  crawls."  We  left  Edinburgh  'one 
morning,  early  in  May,  at  10.25,  being  due  at 
Carlisle  (98J  miles)  at  1  precisely  ;  we  stopped  four 
times  on  the  way— at  one  place,  Hawick,  two  extra 
minutes  or  so  to  avoid  leaving  before  our  time; 
between  Hawick  and  Carlisle  we  had  a  long  and 
steep  gradient  to  climb,  and  we  reached  Carlisle 
at  one  minute  before  one— 99  miles  in  155  minutes 
average  speed,  including  stoppages  38  miles  an  honr. 
We  left  Carlisle  at  1.10  and  reached  Skipton  (87 
miles)  at  3.14.  Between  these  places  the  road 
ascends  an  incline,  the  summit  of  which  is  1,200ft. 
above  sea  level,' or  four- fifths  as  high  as  the  Malvern 
Hills,  and  by  far  the  highest  point  on  any  important 
railway  in  England.  Up  and  down  this,  then,  with 
a  very  heavy  train,  the  Glasgow  and  Edinburgh 
parts  having  been  joined  at  Carlisle,  and  drawn  by 
one  engine,  we"  crawled " at  an  average  speed  of  43 
miles  an  hour.  Leaving  Skipton  at  3.23  we  reached 
Normanton  at  4.10,  one  minute  in  front  of  our 
time  again.  The  distance  from  Skipton  to  Nor- 
manton is  41  miles,  and  we  accomplished  it  in  47 
minutes,  making  an  average  speed  of  53  miles  an 
hour.  My  only  comment  on  this  is,  if  I  mast 
"  crawl  "  let  me    crawl "  with  the  Midland. 


I  will  not  trouble  you  with  further  dotails  of  my 
journey,  especially  as  I  diverged  from  the  main  line 
shortly  afterwards,  but  I  will  conclude  with  one  or 
two  general  remarks. 

The  Great  Northern,  by  reason  of  its  being  shorter 
by  fifteen  miles,  and  having  no  gradients  of  im- 
portance to  get  over,  compared  with  those  of  the 
Midland  between  London  and  Bedford,  Settle  and 
Carlisle,  and  Carlisle  and  Hawick,  must  always  be 
able  to  get  over  the  distance  between  London  and 
Edinburgh  in  considerably  shorter  time  than  the 
Midland  ;  I  grant  too  that  the  Great  Northern  is  an 
excellently  conducted  and  very  punctual  line.  Its 
drawbacks  are  that  it  is  only  a  line  from  London 
to  Edinburgh,  and  the  scenery  through  which  it« 
route  passes  is  almost  absolutely  featureless.  The 
Midland,  on  the  contrary,  takes  passengers  to 
Scotland  from  nearly  every  important  town  in 
England  ;  it  parses  through  200  miles  of  some  of 
the  most  beautiful  scenery  in  the  kingdom — it  pro- 
vides the  cheapest  and  most  comfortable  accommo- 
dation that  has  been  ever  offered  to  the  English 
people,  and  it  gives  its  passengers  plenty  of  time 
to  eat  and  drink  on  the  way. 
Bath,  June  26th.  J.  B.  Baddeley. 


[11173.]— In  answer  to  "  Express  Driver"  Getter 
11009),  the  following  is  the  booked  time  of  the 
2.45  from  Euston  :— 


Depart. 

.    2.45  . 

2.59  . 
.  3.57  . 
.  4.50 


Speed. 

275 

45 

45 

44-166 


be  accomplished  better,  which  I  doubt.  In  my 
opinion,  single  engines  have  not  been  beaten  yet; 
nnd,  as  to  wear,  we  must  wait  patiently  yet  fot 
some  time.  I  see  nearly  every  day  a  single  7ft. 
engine  working  a  train,  and  this  class  have  been  is 
regular  use  for  14  years.  We  must  see  what  the 
coupled  will  do  by  1889.  I  see  this  month  that  the 
L.  N.  W.  R.  have  taken  off  the  up  Scotch  express 
from  stopping  at  Rugby ;  so  it  now  rnns  from 
Nuneaton  to  Wiliesden,  91}  miles,  without  a  stop. 
This  is  the  longest  I  know  of.  Could  any  reader 
inform  me  whether  any  company  (L.  N.  W.  B. 
excepted)  have  the  apparatus  for  taking  water 
without  stopping,  and,  if  so,  where  situate;  alto 
some  long  runs,  not  actually  booked,  but  by  special 
trains  ?  .  The  longest  I  know  of  was  from  Stafford 
to  Holyhead,  130*  miles.  This  was  by  the  cerise 
"Watt"  (No.  229),  bearing  some  important 
despatches.    The  locomotive  "  Waveriey  "  (No.  806) 

Sn  from  Euston  to  Lichfield — 1161  miles— when 
e  Shah  visited  Crewe ;  and  when  the  Dnke  ef 
Edinburgh  visited  Liverpool  the  same  distance  wss 
run  by  "Pandora"  (No.  1430).  Particulars  of 
coupled  engines'  speed  shall  follow  as  soon  as  pos- 
sible. I  find  "  H.  B."  is  right  respecting  the  tine 
the  trains  pass  Newark.  Bgerla. 


Miles.      Stations.  Arrive. 
...  Euston 
5}    ...    Wiliesden...  2.57 
46}   ...   Blttchley  ...  3.54 
82}    ...    Rugby     ...  4.45 
158    ...   Crewe      ...  6.32 
The  speed  to  Wiliesden  is  slow,  on  account  of  the 
Camden  bank. 

In  answer  to  "  H.  B."  (letter  11040)  I  am  afraid 
I  shall  have  to  be  somewhat  lengthy  in  my  reply. 
In  taking  the  speed  of  trains  (which  I  do  overy 
time  I  travel)  it  is  necessary  to  reduce  them  to  their 
right  time,  to  avoid  confusion.  For  instance,  we 
will  suppose  a  person  travelling  by  the  2.45  from 
Euston  to  Bletchley.  The  said  train  we  will  sup- 
pose to  be  15  minntes  late.  How,  when  he  has 
perhaps  two  or  three  hundred  averages,  can  it  be 
distinguished  from  the  3  o'clock  from  the  same  place  ? 
Tins  I  only  giveas one  example.  On  the  day  I  travelled 
by  the  2.45  the  actual  time  of  leaving  Euston  was 
2h.  53}min.  (81  minutes  late).  The  half-minute 
was  made  up  at  Wiliesden,  and  the  8  minutes  in 
running ;  so  Bletchley  was.  reached  at  3.53},  and 
not'  8  minutes  before  time,  as  "  H.  B."  states. 
With  regard  to  the  sentence,  "  Fancy  an  ordinary 
train  starting  from  a  state  of  rest,  and  covering  the 
first  2}  miles  in  3  minutes,"  I  beg  to  refer  him  to 
his  own  letter  (11010),  in  which  he  mentions  the 
5.30  p.m.  express  passing  Wood-green  at  50  miles 
per  hour.  Now,  Wood-green  is  2}  miles  from  Fins- 
bury-park,  where  this  train  stops ;  so  "  H.  B." 
states  the  very  same  occurrence  I  have  done  in  one 
letter,  and  then  contradicts  it  in  his  next.  He 
speaks  of  the  train  consisting  of  17  coaches,  whereas 
the  2.45  on  the  day  I  gave  the  speed  for  had  either  12 
or  13  coaches  on.  It  certainly  is  very  fast  travelling, 
and  I  should  fancy  that  we  must  have  left  Wiliesden 
half  a  minute  earner  than  I  stated.  This  would 
make  the  speed  to  Sod  bury  42  8571  miles  per  hour ; 
consequently  1  minute  would  be  gained  at  Wil- 
iesden, and  7}  in  running  to  Bletchley.  As  to  the 
72  miles  an  hour  being  attained  between  Bushey 
and  Watford,  I  cannot  agree  with  "  H.  B."  on  the 
gradients,  though,  for  the  most  part,  the  line  from 
Wiliesden  to  Tring  is  against  very  fast  running ; 
still,  the  portion  between  Bushey  and  Watford— 
H  miles — is  a  nice  piece,  being  about  1  in  400 
downhill,  and  I  have  many  a  time  sped  along  this 
piece  between  65  and  70  miles  an  hour.  I  quite 
agree  with  "H.  B."  about  the  timing  of  trains 
between  stations  ;  but  I  think,  if  the  line  be  known 
well,  it  is  better.  Thus,  on  passing  Sudbury,  the 
time  would  be  taken  about  3  seconds  south  of  plat- 
form, Harrow  5  seconds  north,  Pinner  5  south,  and 
so  on.  I  know  that  there  are  often  mistakes  in  the 
working  time-books.  Thus,  Box  moor  is  now  24} 
from  London,  and  Crick  for  some  few  years  has 
been  described  as  7&i  from  London ;  but  I  see  that 
it  has  been  altered  now  to  75}— the  right  distance. 
With  regard  to  the  9.35  from  Rngby,  the  actual 
time  of  leaving  Rugby  was  9.46.  This  train  usually 
consists  of  8  coaches,  not  heavily  laden,  and  used  to 
run  the  50}  miles,  without  stopping,  in  73  minntes, 
or!  41*711  miles  per  hour ;  so  plenty  of  time  was 
allowed,  and  I  think  "H.  B."  must  allow  that  11 
minutes  could  be  made  up,  as  the  morning  I  gave 
the  speed  it  consisted  of  2  guards'  brakes  and  5 
composites,  and  carried  not  more  than  15  passengers. 
I  shall  be  glad  to  hear  from  "  H.  B."  whether  this 
has  in  any  way  taken  away  his  incredulity  as  to  my 
tables  on  p.  256. 

"  Express  Driver'^  (letter  11009)  asks  if  third 
class  are  taken  by  all  G.  N.  R.  trains  to  Scotland. 
The  10a.m.  express  is,  I  believe,  the  only  one  which 
does  not  do  so.  He  asks  whether  it  is  as  stated — 
that  the  8ft.  engines  could  not  keep  time  if  they  did 
do  so.  Surely  the  G.  N.  R.  own  enough  coupled 
engines  to  work  that  or  any  other  train,  if  it  could 


[11174.]— "C.  P."  (letter  11082)  has  pretty  we!1 
vindicated  the  character  of  Mr.  Stirling's  8ft 
wheel  engines,  by  tho  simple  process  of  pointiaf 
out  the  work  they  do.  I  think,  however,  that 
he  is  wrong  in  regarding  their  heating  soffaea 
as  exceptionally  small.  The  new  Midland  engine- 
have,  I  believe,  the  largest  tube  surface  in  modern 
practice — viz.,  1,115ft. — the  fire-box  surface  being 
110,  total  1,225.  Mr.  Stirling's  engines  have  1,043ft 
of  tube-surface,  nnd  122  of  fire-box,  total  1,165; 
but,  as  the  fire-box  is  undoubtedly  more  efficient  in 
producing  steam  than  the  tubes,  there  is  not » 
much  difference  after  all. 

Mr.  Webb's  new  engines  have  only  980ft.  ef 
tubes  ;  fire-box,  94  6 ;  total,  1,074  6.  The  total  heat- 
ing surface  of  the  "  Grosvenor  "  is  1,132ft. ;  of  the 
Dew  North- Eastern  engines,  1,208  5  and  1,100  re- 
spectively ;  bogie  do.  1,217 ;  of  the  Glasgow  sod 
South- Western  bogie  engines,  1,111*8.  Tbia, 
modern  builders  seem  agreed  that  the  proper  beatini 
snrfnee  of  a  passenger  engine  is  between  1,070  sis 
l,2S0ft— the  "  Liverpool's  "  2,290,  andthe"  Greet 
Britain's "  1,952  being  far  in  excess  of  what  b 
profitable. 

I  see,  by  an  article  in  the  Saturday  JKsvCeu  for 
June  17,  that  tho  Americans  have  run  a  train  sctm 
the  Continent  in  84  hours.  907  miles  were  ran  ii 
20h.  57m.  (over  43  miles  an  hour),  and  90  mile  b 
99  minutes  (over  541  miles).  Assuming  this  accouat 
to  bo  correct,  our  engineers  most  look  to  tew 
laurels.  I  suppose  that  the  work  was  done  by  the 
ordinary  American  type  of  engine,  with  4-coupM 
wheels  from  5ft.  to  5ft.  6in  ,  and  a  leading  bogs 
with  wheels  about  2ft.  6in.,  cylinders  outside. 

0. 


[11175.]— Mat  I  be  allowed  to  say  aBttle  rape* 
ing  the  10  a.m.  train  from  Leeds,  Great  Northern? 
I  recently  travelled  by  this  train,  and  the  foflowinf 
is  the  speed  between  Peterboro'  and  London  r— 

We  left  the  former  place  at  12.28  p.m.,  1  mms* 
late.  The  first  7  miles  to  Holme  werepassed orrr 
in  10  minntes  «*  42  miles  per  honr.  Tne  next  \fi 
miles  in  11  minutes  =  57  3-11  miles  per  honr.  Tk 
next  7  miles  in  7  minutes  =■=  60  miles  per  boor. 
Through  Sandy  we  slackened  to  52,  and  again  rw 
to  60— slackened  to  54}  through  Welwyn,  and  then 
rose  to  63}  miles  per  hour,  which  was  kept  op  f« 
H  miles,  when  it  fell  to  57,  which  speed  was  W 
up  to  Finsbury-park,  where  wo  stopped.  After  lear- 
ing  there  we  were  stopped  In  the  yard  one  mints, 
and  checked  several  tunes,  and  arrived  at  KW* 
Cross  at  2.1  p.m.  Locomotive. 

P  S  —This  does  not  look  like  rising  to  65  im 
falling  to  15  miles,  as  stated  some  time  ago  bj 
"  Express  Driver,"  No.  53  engine. 


BCTEWCE  AT  SOUTH  XENTSIWOTOlf. 

[11176.  J— I  have  read  the  letter  of  Mr.  Clema* 
in  your  last  with  much  interest,  and  it  has  P™ 
me  a  clue  to  the  question  which  has  puxxted  w  sierj 
science  teachers  the  last  few  weeks.  We  hate  <* 
been  able  to  see  any  reason  for  the  mis«ra» 
results,  of  the  May  examination.  In  most  of  tv 
lists  of  successes  issued  as  yet,  not  25  per  eeatM 
the  students  have  passed,  and  nearly  all  tfiese  sec<» 
etas s,  while  some  names  have  been  entirely  onittei 
from  the  returns.  Like  Mr.  Clements  alw  1  do  w* 
believe  the  Loan  Collection  has  benefited  the 
public  in  any  respect.  They  walk  about,  lot*" 
the  instruments,  and  walk  out  again,  knowinr  *| 
more  than  when  they  entered.  The  s*tvrl 
lectures  are  well  attended,  but  the  new  course  wb» 
is  now  to  be  given  are  all  in  the  davtim* j*"" 
very  few  persons  can  attoad .  Perhaps  Br.  C™**5j 
nnd  such  of  your  readers  as  are  science  tescbr-  vw 
favour  with  their  experience  as  to  this  tetr'irew'B 

Westminster.  BobertFarW 
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THE  FLUTE  AND  CT. ABIONBTTE. 

[11177.1—1  must  apologise  to  J.  F.  Ballard 
(109OI)  that  I  have  so  long  delayed  to  reply  to  his 
inquiry-   Bat  first  let  me  say  that  I  wrote  (10863) 
Uio  flute's  purity  and  velocity  "  enable  one  to  play 
chords  as  arpeggios,"  not  "  enable  me."    My  not 
over-clear  writing  has  made  me  assume  more  for 
Kjfelf  tban  I  would  like  to.   As  to  tho  rendering 
of  themes  with  accompaniment  on  the  flute,  there 
sre  all  degree*  of  difficulty,  many  far  beyond  me  at 
present ;  and  I  do  not  know  just  whero  Mr.  Ballard 
stands ;  but,  since  he  is  on  the  ladder,  he  need  only 
climb  seep  by  step  to  be  always  mounting.  How 
maob  time  daily  does  he  give  to  work  '<   One  hour 
each  day  of  simple  scale  and  arpeggio  exercise  will, 
in  the  course  of  two  years,  give  him  a  most  satis- 
factory return,  and  two  hours  will  be  stall  better, 
but  it  should  be  daily.    Steady  work  over  varied 
arpeggios  till  they  become  free  and  easy,  trying 
them  at  one  time  as  sharply  staccato  and  then  as 
smoothly  legato  as  possible,  will  enable  him  at  last 
to  accent  any  note  and  render  the  theme,  while  the 
rest  of  the  arpeggio  is  given  lightly,  smoothly,  and 
swiftly.   In  fact,  to  play  arpeggios  smoothly,  I  find 
it  a  good  plap  to  try  them  now  and  then  as  staccato 
as  I  can.    It  is  only  when  the  whole  arpeggio  can 
be  given  with  great  equality  and  smoothness,  and  a 
continued  series  of  them  with  like  equality,  that  one 
note  can  be  made  to  sing  out  distinct  from  the 
others.   I  have  seen  nothing  of  the  kind  wholly 
doohle-tongued,  unless  a  "  Capriccio  Study  in  G," 
by  Nicholson ,  for  flute  and  piano,  that  I  have,  be  so 
considered.    The  book  by  John  Gunn,  to  which  he 
refers,  is  unknown  to  me,  though  I  happen  to  have 
a  set  of  "  Caprices,"  by  Dothel,  published  as  a 
supplement  to  somo  work  for  the  flute  by  John 
Gunn.    Doubtless  there  are  plenty  of  good  things 
by  the  older  writers,  and,  if  Mr.  Ballard,  is 
familiar  with  Berbiguier  and  Drouefc,  I  would  advise 
him  to  take  up  Terschak's  "  Exercises  Journaliorea," 
both  parte,  and,  beginning  with  the  first,  make  sure 
and  steady  progress.    He  will  find  most  unusual 
intervals,  coords  that  sonnd  harsh  at  first,  and 
plenty  of  work,  but  it  will  make  these  smoother  and 
smoother.    Among  the  exercises  are  airs  with  brief 
arpeggios,  and  I  think  the  whole  set  strongly  calcu- 
lated to  develop  the  power  Mr.  Ballard  desires ;  bat 
it  is  obvious  t liat  nothing  can  be  done  without  syste- 
matic work.  2?o  day  should  pass  without  some  scale 
and  interval  work,  for  a  day  lost  requires  almost  a 
day  to  recover  again,  and  a  week  lost  requires  more 
than  a  week  to  recover  in  both  tone  and  fingering. 
And  thia  U  especially  true  during  the  first  few 
years  of  practice.    When  he  feels  ready  to  take  np 
something  more  difficult  he  will  find  Terschak's 
"Ecole  de  Me»chani«me"  hard  enough. 

I  think  "  Austin  "  (10905)  does  not  differ  mnch 
from  mo,  for  it  is  only  by  comparison  with  the 
clarionet.  But  I  spoke  of  the  lower  notes  as 
weak ;  bat  there  are,  as  he  says,  great  diversities 
among  individuals  in  the  power  to  sound  the  dif- 
ferent registers  of  the  flute. 

It  seems  a  great  pity,  if  J.  F.  Ley  (10931)  gets 
at  any  time  a  pure  tone  that  he  should  give  np 
the  instrument.  Was  he  careful  to  work  daily? 
It  is  not  working  so  many  hours  at  a  time  irregu- 
larly so  much  as  continuous  daily  work  that  makes 
and  especially  that  holds  progress.  If  he  nses 
" Gabrielsky's  Preludes"  regularly,  playing  tbem 
as  strong  as  he  can,  he  will  benefit  his  tone,  but 
they  should  supplement  something  like  Benjamin 
Wells'  or  Berbiguier's  scales.  Let  bim^  consider 
bcrw  assiduously  women  work  at  the  piano,  the 
hours  they  give  daily,  and  naturally  they  are 
quicker  then  men,  and  begin  earlier,  and  yet  we 
do  not  expect  thorn  to  play  anything  but  exercises 
for  three  or  four  years.  Can  flutists  expect  very 
much  more  ? 

Mr.  Geoffrey  de  Geneville'fl  (10978)  rather  in- 
tempurately  expressed  zeal  for  the  clarionette 
simply  illustrates  how  widely  tastes  differ,  and  how 
little  our  mere  likings  should  influence  others  in 
matters  of  art.  But  his  own,  as  well  as  others, 
advice  and  cautions  as  to  mouthpiece  and  reeds, 
would,  if  I  needed  it,  make  me  more  than  content 
with  the  instrument  I  have  chosen. 

In  reply  to  several  questions  I  may  say  I  prefer 
jo  keep  roy  flute  together,  and  never  take  it  apart 
f  I  can  help  it,  and  never  take  off  the  keys  nor 
noddle  with  the  pads  or  springs— in  short,  make 
to  use  of  its  mechanism  but  what  it  was  intended 
or,  and  so  do  not  expect  it  to  get  out  of  order 
oon.  I  oil  it  inside  with  olive  ou  perhaps  once  a 
nonth,  hat  every  night  draw  a  soft  oiled  rag 
brough  it  hack  and  forth  till  it  is  dry  and  smooth 
a  glaxs.  A  touch  of  oil  to  a  spring  if  it  seems 
tiff  or  stacks,  and  to  the  toning- slide,  though  I 
arely  use  that,  and  wiping  the  keys  where  they 
bow  green  as  well  as  I  can  with  my  handkerchief, 
believe  are  the  sum  of  my  labours  over  its  mecha- 
istn,  and  I  am  indolent  enongh  to  be  thankful  it 
?aUy  needs  no  more.  Beroe. 

ORGAN  AT  TORONTO. 

ri  1176.1 — I  have  not  the  least  doubt  that  as 
on  as  "  A-  «."  catches  sight  of  this  I  shall  be- 
ta* in*  victim  of  his  cutting  sarcasm ;  but  still 
»t  shall  not  deter  me  from  offering  a  short  de- 


scription of  on  organ  whioh  calls  itself  ene  of  the 
Urgent  in  America.  It  has  been  built  by  Messrs.  S. 
B.  Warren  and  Co.,  of  Montreal,  and  has  been 
erected  in  the  Metropolitan  Methodist  Church  of 
Toronto.  It  contains,  with  a  Glockenspiel  (or  bell 
stop),  3,315  pipes,  viz. : — 

1 ,218  pipes  in  the  great  organ 
1,100        „        swell  organ 
568        „        choir  organ 
380        „        pedal  organ 
89  Glockenspiel  notes  in  the  choir  organ. 
Three  manuals  and  pedals,  embracing  81  registers, 
of  which  53  are  speaking  stops  (all  running  through 
the  entire  manual,  except  the  clarionet),  9  composi- 
tion pistons,  and  22  mechanical  registers  and  pedals. 
The  total  cost,  including  water  engine  and  bellows, 
is  £3,125.   The  principal  improvements  introduced 
are : — The  patent  tubular  pneumatic  action,  and 
the  placing  of  some  of  the  great  organ  stops  in  the 
swell-box,  thereby  getting  a  crescendo  on  the  great 
as  well  as  on  the  swell.    The  blowing  apparatus  in 
some  respects  resembles  that  used  in  St.  Paul's, 
London. 

The  water  engine  was  made  by  Mr.  W.  Berry, 
Montreal.  Another  speciality  is  the  application  of 
vacuum  chambers  to  toe  swell  and  pedal  organs,  for 
whioh  purpose  exhaust  bellows,  with  a  separate 
hydraulic  motor,  is  provided.  This  insures  an 
ample  supply  of  wind  to  the  pipes  by  the  use  of 
large  collapsing  valves,  which  renders  the  touch 
mnch  lighter  than  by  the  use  of  ordinary  pallets. 

Two  free  reed  stops— the  Cor  Anglais  and  the 
Euphon — procured  specially  from  Paris. 

Specification  of  Organ. 

Compass  of  manuals,  CC  to  A       ...    58  notes 

Compass  of  pedals,  CCC  to  F        ...   80  notes 
Pedal  Okoan. 
(830  Pipes.) 

1.  Qnintolpphon   32  feet  effect 

2.  Double  open  diapason  (wood)   16  feet 

3.  Violone  (wood)   '  16  „ 

4.  Bourdon  (wood)    ...  16  ,, 

5.  Bell  gamba  (metal)   16  „ 

6.  Violoncello  (metal)   8  „ 

7.  Bass  flute— octave  of  double  open  (wood)  16  , , 

8.  Mixture  (metal)    3  ranks 

9.  Contra  posaune  (metal)   16  ,, 

10.  Trumpet  (metal)    .  .  .   8  „ 

Containing  10  stops. 
Great  Organ. 
(1,218  Pipes.) 

11.  Double  open  diapason  (metal  and  wood)  16  feet 

12.  Open  diapason  (metal)   8  „ 

13.  Gamba  (metal)   8  „ 

14.  Dolce  (metal)   8  „ 

15.  Stopped  diapason  (wood)  8  „ 

16.  Doppel  flute  (wood)   8  „ 

17.  Wold  Ante  (wood)  4  „ 

18.  Principal  (metal)  4  „ 

19.  Twelfth  (metal)   2f  „ 

20.  Fifteenth  (metal)  2  „ 

21.  Mixture  (metal)    5  ranks 

22.  Mixture  (metal)    3  ranks 

23.  Posaune  (metal)   8  ,, 

24.  Trumpet  (metal)  8  „ 

25.  Clarion  (metal)   4  „ 

Containing  15  stops. 
Choir  Organ. 
(568  Pipes.)     (39  Glockenspiel.) 

26.  Bourdon  (wood)   16  feet 

27.  Violon  diapason  (metal)  8  „ 

28.  Dulciana  (metal)  8  ,, 

29.  Clarabella  (wood)  8  „ 

30.  Harmonic  flute  (metal)   4  „ 

31.  Violina  (metal)   4  „ 

32.  Piccolo  (metal)   2  „ 

33.  Contra  fagotto  (metal)   16  „ 

34.  Cor  Anglais  (metal)   8  „ 

35.  Clarionet  (metal)  8  ,, 

36.  Glockenspiel  (steel  bars)  8  „ 

Containing  11  stops. 
Swell  Organ. 
(1,160  Pipes.) 

37.  Lieblich  gedacht  (wood)  16  feet 

38.  Open  diapason  (metal)   6  „ 

39.  Viola  di  gamba  (metal)   8  „ 

40.  /Eoline  (metal)      ...    8  „ 

41.  Stopped  diapason  (wood)  8  „ 

42.  Quintodena  (metal)   8  ,, 

43.  Octave  (metal)   4  ,, 

41.  Traverse  flute— harmonic  (wood)        ...    4  „ 

45.  Twelfth  (metal)   2J  „ 

46.  Fifteenth  (metal)  2  „ 

47.  Mixture  (metal)    3  ranks 

48.  Mixture  (metal)    2  ranks 

49.  Euphone  (metal)  16  ,, 

50.  Horn  (metal)   8  „ 

51.  Oboe  (metal)   8  „ 

52.  Vox  humana  (metal)   8  „ 

53.  Clarion  (metal)   4  „ 

Pneumatic  Composition  Pistons. 

54.  Nos.  11,  12, 13, 14, 15, 17,  18,  19,  20,  22,  24 

55.  Nos.  11, 12, 13,  14, 15, 17, 18,  19,  20,  22 

56.  Nos.  12, 13, 14, 15, 17, 18, 19,  20  (Returning  all 

others.) 

57.  Nos.  12, 13, 14, 15, 17, 18  , 


68.  Nos.  13, 15, 17   

59.  Nos.  12, 15, 18   , 

60.  Nos.  15,  17   

61.  No.  14    

Combination  Pedals. 

62.  Swell  great  forte  \  Governing  great  organ  stops) 

63.  Swell  great  piano  J  inclosed  in  swell. 

64.  Fall  swell.    Except  euphouo  and  vox  humane. 

65.  Nos.  37,  38,  41,  43,  45,  46, 47, 50, 53  (Returning 

all  others.) 

66.  Nos.  38,  41,  41,  51   

67.  Nos.  39. 40, 41    „ 

68.  Full  pedal  organ. 

69.  Nos.  4,5,  7    * ...  „ 

70.  No.  5  

71.  Tremolo  pedal— operating  on  swoll  organ. 

72.  Reversible  pedal.    Swell  octave  conflu. 

73.  Swell  pedal. 

Mechanical  Registers. 

74.  Swell  to  great. 

75.  Swell  to  choir. 

76.  Choir  to  great. 

77.  Swell  oatave  conflu. 

78.  Great  to  pedal. 

79.  8weU  to  pedal. 

80.  Choir  to  pedaL 

81.  Tremolo  to  choir. 

82.  Bellows  signal. 

83.  Engino- 

84.  Reversible  piston  (swell  to  great). 

The  Organ  Containing 

6  open  diapason  toned  stops. 

7  etopt  diapason  toned  stops. 
9  string  toned  stops. 

2  free  reeds. 

11  striking  reed  toned  stops. 
5  open  flute  toned  stops. 
11  mixtare  toned  stops. 
As  Compared  with  some  Noted  Organs. 
Metropolitan  Organ,  Toronto    ...  53  speaking  stops 

Strasbourg  Cathedral   46  „ 

Strasbourg  Protestant  Chnrch  ...  46  „ 

Temple  Church.  London  47  „ 

Westminster  Abbey   32  „ 

Exeter  HaU   42 

Birmingham  Town  Hall  53  „ 

(Winchester  Cathedral  has  about  54.  Not  sure.) 

E.  M.  T. 


OOTAVU  COUPLER  FOB  HARMONIUM. 

i 11179.] — The  following  is  my  arrangement, 
ich  I  will  try  to  explain  :— The  Fig.  1  looks  down 
on  the  instrument,  the  key-frame  being  rem'oved  for 
better  lighting,  showing  the  diagonal  coupling  wires. 
a  a,  a  a  a,  three  taken  out  that  their  curved 
oonpling  wedges,  bbb,  may  be  the  better  seen  at 
the  action  or  fulcrum  rail,  also  to  be  Been  at  end  of 
couplers.  This  hinged  wedge  affair  (see  Fig.  2)  I 
consider  the  peculiarity  of  my  contrivnnce.  It  is  a 
kind  of  rack  of  wedges,  numbering  23  in  my  case, 
but  could  be  more  or  less.  Each  wedge  is  curved 
for  better  action,  and  hinged  to  a  suitably  shaped 
piece  of  iron,  which  iron  is  also  hinged  in  the  middle 
and  at  each  end,  by  something  like  eyelets  fastening 
the  pivoted  ends,  c,  to  the  top  of  a  pan. 

By  a  sticker  from  the  knee-piece  (SHg.  3,  also  d, 
Fig.  1),  whose  principle  of  action  is  precisely  the 
some  as  the  ordinary  stop-knob  in  a  2- row  har- 
monium, the  effect  of  pushing  in  the  hinged  rook  of 
wedges,  as  will  be  seen,  is  to  raise  the  coupling  wires, 
a  a  a,  and  virtually  couple  the  octave.  Two  of  the 
wedges  are  lengthened  at  their  sockets,  and  the  ends 
formed  into  small  hooks,  to  which  ore  attached  two 
elastic  rings,  passed  over  two  small  noils,  o  o.  Fig.  1 , 
just  over  the  edge  of  the  pan ;  these  elastics  draw 
book  the  rack  of  wedges  when  relieved  by  the  knee* 
piece. 

Fig.  4  is  part  of  a  key,  showing  the  usual  push- 
screw,  e,  and  the  push-pin,/,  for  coupler.  The  heel 
of  the  keys  most  be  out  a  little,  as  seen  at  g,  to 
allow  a  key  to  be  depressed  without  depressing  the 
coupler  immediately  below. 

Fig.  5  is  one  of  these  coupling  wires,  bent  as 
shown;  a  hols  at  each  end,  and  a  small  cross- 
bearing,  h,  near  the  centre. 

To  carry  out  our  plan  in  an  ordinary  instrument, 
the  first  thing  to  be  done  is  to  provide  room  between 
the  pallets  and  key-frame ;  half  an  inch  will  be  found 
ample — mine  is  not  that,  and  I  obtained  it  by  simply 
blocking  the  under  part  of  the  key-frame ;  I  mean 
the  thin  board  covered  with  swan's-down  calico.  But 
"Eleve's"  hint  to  "  Beto,"  see  page  122,  is  the 
beat  method — that  is,  lower  the  instrument  in  its 
cose — soy,  half  an  inch,  blocking  top  of  pan, 
lengthening  hinges,  new  push-screws  for  keys,  Ao. 
This  iin.  can  easily  he  received  and  disposed  of  at 
treadle  boards. 

To  proceed  then  :— Take  brass  wire,  about  No.  9, 
I  think,  oat  into  lengths  that  shall  nearly  reach 
from  end  of  one  pallet  stem  to  the  pallet  of  its 
octave  (about  7vin.)  These  lengths  should  be 
hammered  a  little  to  stiffen  them,  but  the  ends 
annealed  and  flattened.  The  end,  t,  over  the  pallet 
to  be  annealed  also  after  the  final  hammering,  that 
it  may  bend  safely  when  wanted.  Suitably  hole 
each  end ;  centre  cross-bearing.  Take  wire,  brow  or 
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galvanised,  No.  14,  from  which  cot  bits  fin.  long ; 
now,  with  a  3-square  file  slightly  notch  the  wire 
oonpler  at  the  exact  place ;  by  a  steel  clip  secure  to  the 
coupler  one  of  these  bits,  and  over  a  spirit  lamp  or 
gas  burner  proceed  to  solder  the  same ;  4in.  of 
crinoline  steel,  heated  in  the  middle  over  a  lamp, 
and  ends  closed  like  a  pair  of  pliers,  makes  a  con- 
renient  steel  clip  for  this  and  similar  purposes.  But 
observe  : — This  bearing  and  hole,  k,  must  be  made 
after  the  coupler  is  in  situ,  resting  on  its  wedge. 

These  couplers  are  attached  over  the  sereral 
pallets  by  means  of  very  small  screws,  the  holes  for 
which  mast  be  made  with  great  care,  comparatively 
drilled,  to  avoid  splitting. 

The  pallet  springs  (m  m)  will  be  seen  to  be  altered. 
"Without  removing  from  its  screw,  a  spring  is 
brought  to  the  fourth  below — viz.,  Ek  pallet  has 
Ft  spring.  These  eprings  rest  inside  the  coupler, 
where  a  slight  socket  should  be  made  for  them,  by 
scratching  a  little  with  a  shoemaker's  awl ;  5  springs 
on  the  top  can  be  acre  wed  outside  of  pallet  rail, 
acting  over  the  same,  as  is  sometimes  the  arrange- 
ment in  small  harmoniums.  A  few  of  these  springs 
below  couplers  can  be  shortened  by  coil  and  other- 
wise. 

We  may  now  assail  the  most  difficult  parts  of  onr 
task— the  wedge-rack—  which  is  really  the  first  thing 
to  be  made.  Here  "  patience  mnst  have  her  perfect 
work,"  and  accuracy  is  imperative  to  success.  Got, 
forged  and  cold-hammered,  a  piece  of  iron  a  little 
wider  thnn  the  height  of  pallet  rail,  near  fin.  wide, 
one  edge  thin,  the  other  about  fin.  thick,  termed 
"feathered."  Now,  file  this  true  every  way,  and 
the  exact  width  of  pallet  rail.  First  carefully 
marking,  with  a  square-edge  file  proceed  evenly 
to  notch  it,  and  by  repeated  trials  and  careful  filing 
make  it  a  perfect  section  of  the  pallet  rail.  Now 
binge  it,  cuds  and  middle.  Tn  the  middle  a  hole  can 
be  drilled,  and  a  bit  of  thin  brass  coiled  round  the 
same  in  a  line  with  the  end  pivots.  This  bit  of 
brass,  with  the  eyelets  for  pivots,  may  be  sunk  a 
little  into  the  pan,  and  screwed  thereon.  So  hinged 
make  yonr  rack  iron  move  freely  and  accurately 
between  the  pallet  stems,  against  the  rail,  and  much 
of  this  tedious  work  has  been  done.  The  ends  of 
those  apparent  teeth  have  now  to  be  prepared  hinge- 
like to  receive  so  many  wedges.  Proceed,  then,  to 
"  tin  "  these  teeth  for  soldering.  A  bit  of  thin 
copper  or  bra*s  (copper  is  best)  similarly  tinned 
is  now  wrapped  over  those  teeth,  as  can  be  seen  in 
Fig.  2,  leaving  on  top  a  small  hole  for  hinge  wire. 
Proceed  by  spirit  lamp,  or  otherwise,  and  bits  of 
solder,  if  required,  to  secure  by  soldering  those  bits 
of  brass  or  copper.  This  must  be  done  effectually 
or  you  will  have  after  trouble.  Place  the  iron  again 
in  its  place,  and  make  it  move  freely  by  filing  away 
the  projecting  bits  of  copper.  Now  the  iron  re- 
moved, with  awarding  file  cut  down  the  centre  of 
these  teeth  to  a  proper  depth,  and  your  hinges  are 
made.  A  piece  of  bent  brass  wire,  riveted  near  the 
centre,  and  brought  as  high  as  convenient  as  a 
fastening  for  striker,  finishes  the  rack-iron,  bo-  called. 

The  formation  of  the  wedges  can  readily  be  seen 
by  reference  to  Fig.  2.  8 office  it  to  say,  a  ready 
way  of  making  them  is  to  take  a  piece  of  hard 
wood,  say  beech,  a  little  thicker  than  width  of  wedge 
required ;  on  its  end  grain  oat  a  saw-like  edge, 
which  becomes  the  socket  of  the  wedge.  Now  saw 
therefrom  yonr  several  wedges  the  thickness  required. 
Finish  those  wedges  underneath  with  the  proper 
curve,  roughly  shaping  them  on  the  top.  The  rack- 
iron  in  its  place,  set  yonr  wedges,  ana  hinge  them 
with  care,  lest  you  break  their  sockets,'  and,  with  a 
sharp  chisel  finish  them  in  situ,  making  them  as  wide 
as  circumstances  will  admit. 

Here  observe  two  or  three  things  :  These  wedges 
must  be  horizontal  under  couplers'  bearings,  or  at 
least  not  incline  inwards.  The  holes  and  bearings 
of  couplers  must  be  in  a  line  :  indeed,  the  couplers 
may  be  made  to  bend  a  little  like  the  middle  of  a 
left-hand  S.  The  wedges  may  be  lubricated  with  a 
little  black  lead.  These  conditions  observed  success 
is  certain. 

The  key  (Fig.  4)  explains  itself.  The  coupler 
push-pin,  g,  is  polished  steel  wire  (No.  15  knitting 
needle).  In  patting  in  another  oonpler  I  shall  here 
make  two  changes.  Instead  of  the  push-pin,  g 
(which  by  the  bye  I  borrowed  from  "  Saul  Bymea  " 
last  October),  I  intend  inserting  an  ordinary  push 
screw.  Under  the  pallet  stems,  over  the  pan,  glue 
and  screw  a  bit  of  wood,  in  which  insert  guide  pins 
for  the  holed  couplers.  To  open  the  instrument 
now,  the  knee-piece  has  to  be  removed,  for  which 
the  key-frame  must  be  unhooked,  Ac. ,  when  all  the 
coupling  wires  get  adrift.  To  re-adjust,  the  keys 
must  be  separately  taken  oat,  whereas,  with  the 
affixed  guide-pins  the  first  adjustment  is  not  so 
difficult,  nor  this  after  disarrangement. 

The  knee-piece  action  (Fig.  3)  mnst  be  readily 
seen.  A  knock  to  the  left  raises  the  end,  r,  pushing 
in  the  hinged  tongue,  fastened  to  a  block  inside. 
This  tongue  is  curved,  so  that  the  knee-piece  rising 
gradually  pushes  it  in  until  within  a  Jin.  of  the  top, 
when  the  gliding  arrangement  poshes  no  farther, 
so  that  you  have  the  proper  result  if  the  knee  fails 
a  little.  This  arrangement  most  have  felt  or  cloth 
where  it  strikes,  to  subdue  noise.  The  striker  here 
is  simply  a  piece  of  galvanised  wire  (No.  8  size) 


hinged  to  the  brass  wire  referred  to  in  the  rack-iron, 
passed  over  edge  of  pan,  where  secured  by  a 
screwed  loop  of  thin  brass,  and  bent  to  an  angle 
against  the  tongue  named,  here  rounded  a  little  to 
facilitate  the  posh  and  avoid  friction. 

The  knee  arrangement  is  open  to  objection,  and 
could  only  be  individually  fitted.  Inconvenient  for  a 
lady,  I  suppose  a  child  would  fail  to  reach  it.  A  tall 
young  man  tried  mine,  and  his  knee  came  above  the 
rail.  I  am  rather  short,  bnt  it  could  be  made  with 
one  lever  only,  similar  to  the  left  one,  and  placed  in 
the  middle,  and  the  right  hand,  quickly  as  pull  or 
push  a  knob,  knock  this  lever  right  or  left,  bnt  in 
my  case  I  could  ill  afford  to  spare  a  hand  for  this 
purpose. 

If  a  stop-knob  be  preferred  I  should  advise 

Sutting  the  rack  of  wedges  the  other  side  of  rail, 
ispensing  with  elastics,  pass  a  thin  brass  out  be- 
hind ;  and,  by  a  lever  arrangement,  work  it  by  the 
knob  in  the  ordinary  way. 


I  may  farther  add,  if  I  have  not  gone  too  far 
already,  that  what  I  do  is  done  with  one  hand  only, 
and  for  one  hand.  When  a  lad  I  had  the  misfortune 
to  lose  my  right  arm.  Being  passionately  fond  of 
music,  my  first  efforts  were  the  construction  of  a 
flute  for  one  hand  ;  now,  a  peculiar  harmonium.  I 
have  13  pedals  for  the  left  foot,  which  always  play 
as  naturals,  yet  by  an  arrangement  of  levers,  Ac, 
I  manage  4  flats,  or  4  sharps  if  I  please.  The  pedals 
have  a  sub-octave  coupler,  differently  arranged  from 
the  above,  worked  by  the  toe  of  right  foot.  The  two 
feeders  are  both  worked  by  the  right  foot  by  means 
of  a  lever  and  doable-action  treadle.  And  if  there 
be  a  wish  or  want  for  fuller  description,  with  the 
Editor's  permission  I  will  give  it ;  or,  if  any  reader 
of  the  Mechanic  is  similarly  afflicted  as  myself, 
with  a  love  for  music,  without  the  means  for 
gratifying  it,  I  will  help  him  in  constructing  an 
harmonium  if  he  so  wish,  privately  or  otherwise  as 
may  seem  best.  My  instrument  is  an  ordinary  one- 
row  Alexandre  "  cottage."  Haddy. 


ICE  v.  ASPHALTS. 

[1 1180. J— Though  I  am  no  novice  on  ice  skates 
I  know  almost  nothing  practically  of  rollers,  so  can- 
not speak  of  their  comparative  merits  from  my  own 
experience.  Bnt  I  offer  the  following  bit  of  second- 
hand evidence  if  yon  will  accept  of  it. 

Not  long  ago  when  in  conversation  with  the  secre- 
tary of  a  metropolitan  skating  club  he  thus  expressed 
himself — "  If  ice  rinks  can  be  made  a  practical 
success  they  will  kill  off  all  these  asphalte  concerns." 
We  were  standing  on  an  asphalte  rink  at  the  time. 
"  Why  so  ?"  asked  I.  "  Because  they  are  bo  dan- 
gerous—the falls  are  simply  terrific."  He,  then,  to 
prove  his  assertion  gave  me  instances  of  accidents  on 
rollers.  He  had  bad  ample  experience  in  both 
genuine  skating  and  "  wheeling"  (I  deny  that  one 
skates  on  rollers),  and,  unfortunutely  for  1  himself , 
has  found  the  falls  on  asphalte  to  be  "simply 
terrific."  He  feared  a  permanent  injury  from  them. 
I  should  think  the  dust  raised  mnst  be  a  great  objec- 
tion likewise. 

I  entirely  agree  with  what  "  B.  H."  (let.  11075. 
p.  357)  says  about  balancing  oneself  "  with  fear  and 
trembling "  on  skates.  Yes,  truly,  if  "  B.  A." 
could  have  plenty  of  real  skating,  I  think  he  would 
come  round  a  little  to  our  views-  I  am  fond  of  figure 
skating :  it  has  the  advantage  of  requiring  only  a 
small  space  for  its  exercise,  but  for  the  cream  and 
quintessence  of  enjoyment  on  ice  give  me  a  lonely 
lake  covered  with  smooth  virgin  ice,  and  a  mode- 


rately cold  calm  day.  There  abandoning  all "  tana  " 
"  serpentines,"  "  loops,"  Ac.,  I  love  to  glide  on  as 
unpretending  "inside  edge  forwards,"  mils  after 
mile  at  best  speed,  without  fear  of  bad  ieeor  coli- 
sion  to  mar  the  enjoyment  of  rapid  motion  tbrooga 
the  keen  bracing  air.  In  Sweden  I  have  had  [bet 
rarely)  such  runs.  Alas  !  for  the  skater,  but  well 
for  the  farmer,  the  snow,  which  usually  falls  after 
the  formation  of  the  ice,  soon  puts  a  stop  to  roes 
excursions,  and  confines  one  to  a  small  swept  arm 
where  there  is  hardly  elbow-room.  Nolls. 


UTEQUAXITIBB  117  THE  MOTION  07 
THE  MOON. 

J11181.]— When  I  looked  over  yonr  report  re- 
ferred to  by  "  W.  Q.  P."  in  his  very  interesu&f 
letter  (11132),  I  was  unable  to  comprehend  it  very 
clearly,  bnt  I  have  no  doubt  "  W.  G.  P."  is  right 
in  supposing  that  there  are  three  inequalities  indi- 
cated therein.  With  regard  to  the  two  aasocUted 
inequalities — namely,  those  with  the  periods  respec- 
tively of  about  17  years  and  2,743  days— I  ban 
something  to  say  which  may  be  interesting  to 
"  W.  G.  P."  Since  reading  the  letter  above  men- 
tioned I  have  calculated  approximately  these  two 
inequalities. 

I  bare  on  ly  considered  the  first  power  of  the  dis- 
turbing-force— that  is  terms  depending  upon  the  pro- 
duct of  the  mass  of  Jupiter  and  the  sun— bat  this 
will  probably  be  quite  sufficient  as  appears  from 
inspection  of  the  equations. 

Moreover  in  the  determination  of  the  long  ineqos- 
lity  in  the  motion  of  the  moon  discovered  by  Hansen, 
depending  upon  the  direct  action  of  Venns,  the 
terms  depending  upon  tho  square  and  higher  powers 
of  the  disturbing  force  are  very  small  compared  with 
those  depending  upon  the  first.  It  is  well  knows 
that  with  every  long  inequality  there  is  associated 
another  whose  period  is  nearly  that  of  the  disturbed 
planet.  But  there  are  two  cases — first,  the  long 
inequality  may  contain  in  its  expression  a  divisor 
which  is  the  square  of  the  co-efficient  of  the  time  in 
its  argument.  In  this  case  the  associated  inequality 
is,  in  general,  smaller.  Secondly,  the  long  inequality 
may  have  as  a  divisor  only  the  first  power  of  this 
coefficient. 

In  this  case  the  associated  inequalities  will  be 
much  larger  because  the  order  of  its  co-efficient  will 
be  less  (by  the  first  power  of  the  eccentricity  of  the 
disturbed,  planet)  than  that  of  the  long  inequality. 
The  inequality  indicated  by  "  W.  O.  P.,"  inasmuch 
as  it  does  not  contain  the  mean  motion  of  the  moon 
in  its  argument  falls  into  the  second-class.  Conse- 
quently we  might  seem  to  be  able  to  conclude  at 
once  that  if  the  co-efficient  of  the  greater  inequality 
of  the  two  be  no  more  than  1"  that  of  the  smaller 
would  be  insensible. 

The  method  I  have  adopted  for  calculating  these 
inequalities  is  one  devoid  of  complexity,  and  is  si 
follows : — 

The  portion  of  the  disturbing  function  required 
will  consist  of  three  parts,  one  due  to  the  direct 
action  of  Jupiter,  two  others  to  the  action  of  Jupiter 
upon  the  radios  vector  and  longitude  of  the  earth 
respectively.  Add  these  portions  together  and  com- 
pare with  the  ordinary  lunar  disturbing  function  de- 
ponding  upon  the  action  of  the  sun  alone.  In  the 
latter  there  are  two  inequalities  whose  arguments 
are  (2  -  2m  -  c)  t  —'2n  +  B  +  .and(2-2m- 
2c)  *  —  2»i  +  2m.  Where  m  e  represents  theearth'i 
mean  motion,  ii  and  B  are  the  mean  longitude  respec- 
tively of  the  earth  and  moon  when  t  =  0.  The  other 
symbols  are  as  in  letter  11132. 

The  first  of  these  last-mentioned  inequalities,  as  i> 
well  known,  gives  rise  to  the  erection  with  a  oo-ef  • 
cient  of  about  4588".  The  next  to  the  associated 
inequality  with  a  co-efficient  of  about  212". 

Let  the  co-efficient  of  the  inequality  (whose  argu- 
ment is  that  of  the  evection)  in  the  ordinary  lnnsr 
disturbing  function  be  A.  Also  let  the  co-efficient 
of  the  inequalities  whose  argument  is  (2  —  2i i  —  <) 
t  —  2i  +  •  +  0  in  the  same  function  due  to  the 
action  of  Jupiter  be  «A.  Then  a  little  reflection 
will  show  that  the  co-efficient  of  the  inequalitiai 
whose  period  is  27  43  days  will  be  approximately 

fl_— to)   (1  -  m  -  c)45gy> 
(1-t)  (1-i-c) 
If  this  be  pnt  -  E,  we  shall .have  the  co-efficient 


of  the  inequalities  whose  period  is  17  years  approxi- 
mately rVA  E.  If  we  adopt  the  value  of  E  gWea 
by  '*  W.  G.  P.,"  from  which  the  value  I  have  ob- 
tained does  not  differ  much,  the  co-efficient  of  the 
long  inequality  would  be  insensible. 

For  comparison  with  the  calculations  ol 
"  W.  G.  P.,"  I  will  mention  that  I  have  found  the 
portion  of  E  dne  to  the  action  of  Jupiter  on  the 
earth's  radios  vector  =  —  •94".  That  portion  doe 
to  the  action  of  Jupiter  on  the  earth's  longitude  = 
+  067",  and  finally  the  portion  dne  to  the  direct 
'action  of  Jupiter  =  -  181",  in  all  -  1053". 

The  co-efficients  of  the  inequalities  are  not  given 
in  the  report,  but  it  would  seem  from  the  expression 
"  the  period  of  the  chief  term  of  the  new  inequali- 
ties is  161  years  "  that  the  long  inequality  has  the 
larger  co-efficient,  which  appears  not  to  be  the  case 
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with  the  terms  mentioned  by  "  W.  G.  P."  Leaving 
however,  this  aside  for  the  moment  whilst  wait- 
ing for  more  information,  the  very  close  coinci- 
-doom  of  the  periods  of  the  inequalities  indicated  in 
letter  11132  with  those  mentioned  in  the  report  is 
oenrtaiuly  very  striking,  and  induces  one  at  the  first 
blnsh  to  surmise  that  the  idea  of  "  W.  G.  P."  has 
some  foundation. 

I  may  mention  that  the  expressions  I  hare  used 
•vre  probably  known  to  "  W.  G.  P.,"  and  are  to  he 
found  in  Ponteconlant's  "Tbeorie  Analytique," 
sand  more  in  detail  in  the  "  Memoires"  of  Delannay, 
in  the  "  Connaissance  dee  Temps  "  for  1862  and 
1863.  The  inequalities  under  consideration  due  to 
the  action  of  Jupiter  require  for  their  determina- 
tion calculations  which  are  simplicity  itself  compared 
with  those  which  are  required  for  the  two  inequali- 
ties due  to  the  action  of  Venus  investigated  by 
Delannay.  W.  O.  E. 

IBONGIi  A.D  8. 
[11 182. J— While  the  public  mind  is  constantly 
being  aroused  by  some  startling  announcement  as  to 
the  construction  of  a  large  gun  or  the  building  of  a 
monstrous  ironclad,  you  cannot  for  a  moment 
wonder  and  ask  yourselves  the  question  where  is 
England's  safeguard  in  case  of  an  invasion  ?  As  to 
the  Duilio,  of  which  so  muoh  has  been  said,  and  the 
builders  of  which,  according  to  accounts  furnished, 
claim  originality  of  design,  I  think  I  might  say 
that  I  see  nothing  in  her  construction  different  to 
those  constructed  in  our  native  country  for  foreign 
Oorernmenta ;  and  further,  have  we  not  furnished 
every  design  of  construction  and  shown  to  our  dis- 
comfiture our  weakest  points?  Let  us  take  for 
example  the  disaster  occasioned  by  the  Iron  Duke, 
svnd  we  need  go  no  further  :  the  weakest  points  are 
below  the  water  line.  The  Duilio's  strength  lies  ae 
much  below  as  above,  and  not  only  shows  strength 
bat  resistance.    I  think  the  design  of  a  floating 


intention  or  the  effect  of  the  Patent  Laws  is  "  the 
stimulation  and  encouragement  of  invention."  The 
only  object  is,  and  ought  to  be,  to  induce  inventors 
to  publish  rather  than  attempt  to  conceal  their 
inventions,  for  which  purpose  a  limited  monopoly  of 
use  is  secured,  or  rather  attempted  to  be  secured,  to 
them  by  law,  instead  of  the  unlimited  monopoly 
they  might  maintain  so  long  as  they  could  succeed 
in  keeping  their  inventions  secret.  The  next  ques- 
tion is  whether  or  not  the  law  makes  a  good  bargain 
on  behalf  of  the  public,  and  if  it  can  be  shown  that 
inventors  could  be  induced  to  disclose  secrets  which 
they  have  a  right  to  keep  for  their  own  exclusive 
use,  if  they  can,  by  what  would  be  less  injurious  to 
the  public  than  the  present  unlimited  monopoly  for 
a  limited  time,  such  change  might  be  made,  whether 
patentees  and  patent  agents  like  it  or  not.  To  pre- 
,  veut  misapprehension,  I  beg  to  say  that  I  do  not  use 
the  term  monopoly  in  any  opprobrious  sense,  but 
simply  as  meaning  what  it  is— an  artificially  secured 
exclusive  power  of  sale  or  of  use  for  profit,  which  does 
not  necessarily  imply  that  it  is  aa  unjust  power. 
Nor  is  it  implied  that  patentees  are  at  all  to  blame 
for  using  the  power  the  law  confers  on  them.  The 
legislature  is,  I  think,  to  blame,  for  conferring  such 
power,  not  the  patentees  for  using  it.  The  law  is 
faulty,  because  it  injures  the  public  very  seriously, 
benefits  patentees,  as  a  class,  very  slightly,  and  to 
the  great  majority  of  them  is  injurious,  much  in  the 
same  way  as  lotteries  used  to  be,  by  enriching  a  few 
and  impoverishing  a  great  many,  especially  those 
who,  having  very  small  means,  are  tempted  to  put 
in  the  patent  lottery  more  than  they  can  well  afford 
to  lose,  with  but  little  chance  of  drawing  a  prise, 
partly  because  they  are  not  rich  enough  to  work  the 
invention  profitably,  and  are  tempted  to  try  to 
make  a  too  small  business  pay,  by  charging  such 
excessive  prices  as  prevents  any  but  a 
sale. 


very  limited 


Mr.  Winstanley  seems  to  think  that,  supposing 
patentees*  charges  were  limited  to  an  amount  of  50 
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mortar,  as  furnished  by  Mr.  James  Nasmyth,  Patri- 
croft,  should  not  pass  unnoticed.  Quoting  a  paragraph 
or  two  from  his  letter  to  illustrate  the  diagram 
represented,  he  says. — "No  ship,  whether  of  wood  or 
iron,  can  ever  survive  the  fearful  hole  made  by  the 
monster  shell.  All  I  ask  for  is,  that  £5,000  or  so 
be  expended  in  testing  the  merits  of  my  plan  of 
defensive  vessel.  I  propose  my  vessel  to  be  built  of 
poplar .wood,  and  10ft.  thick,  as  admirably  adapted 
for  lightness,  toughness,  and  incombustibility.  Bed 
hot  shot  might  lodge  in  it,  but  would  fail  to  set  it 
on  fire."  The  letter  is  dated  Jan.  11th,  1853.  He 
further  say  s :— « 1  The  only  reward  I  look  for  is ,  the  high 
gratification  I  shall  feel  in  having  in  this  form 
placed  any  skill  in  contrivance  which  I  may  happen 
to  possess  at  the  service  of  my  country."  As  I  have 
wrought  in  the  yards  where  the  ironclads  have  been 
built  for  the  home  and  foreign  Governments,  I  have 
watched  their  construction  from  the  laying  of  the 
keel  to  the  handing  over  to  the  Government,  and 
from  the  first  of  our  ironclads,  the  Warrior,  to  some 
of  our  largest,  the  Minotaur.  There  are  only  three 
spaces  shown  in  the  hull  of  diagram,  A  the  steerage, 
B  furnace  and  coal  bunkers,  and  C  engine-room— the 
steerage  above  the  furnace,  the  engine  room  abaft 
the  funnel.  For  further  accounts  of  this  vessel  vide 
Illustrated  News,  January  15tb,  1853;  the  con- 
struction of  the  Warrior,  Aug.  15th,  1861 ;  the 
bows,  outlines  of  vessels  English  and  foreign.  Pig. 
2,  the  Duilio's  bows  and  mortar. 

Joseph  William  FennelL 


PATENT  LAW. 
[11183.}— I  B»  no  good  reason  why  Mr.  D. 
Winstanley  and  I  should  quarrel  because  we  do  not 
exactly  agree  about  the  Patent  Law.  I  will,  there- 
fore, try  to  avoid  imitating  the  style  of  his  letter 
(11104,  p.  883),  although  there  are  few  opinions  in 
it  that  may  not  be  disputed ,  I  think,  successfully.  To 
begin  with  the  first,  I  do  not  believe  that  either  the 


to  100  per  cent,  upon  the  cost  it  would  be  impossible 
to  decide  whether  or  not  tto  price  was  so  limited, 
as  the  cost  of  making  might  be  excessive.  Of 
course  it  might  be,  ana  I  suspect  generally  is,  ex- 
cessive, but  if  every  patentee  were  compelled  to 
allow  a  licensee  to  sell  the  patented  article  on  con- 
dition of  paying  one-third  of  the  selling  price  to 
the  patentee,  the  latter  could  not  obtain  very  mnch 
more  than  50  per  cent,  profit  upon  the  articles  he 
sold  himself  above  ordinary  trade  profit,  unless  in- 
deed he  sucoeedod,  as  perhaps  he  might,  in  making 
the  article  more  cheaply  than  the  licensee.  All  Mc 
Winstanley's  tirade  about  the  necessity  of  advertis- 
ing for  orders,  Ac.,  Ac.,  is  purely  imaginary,  just 
as  his  idea  is  that  a  patent  by  one  inventor,  which 
prevents  the  use  of  a  simultaneous  and  wholly  in- 
dependent invention  by  another,  causes  no  loss  to  the 
public,  who  for  fourteen  years  are  made  to  pay  five 
or  six  times  as  much  as  they  would  if  no  patent 
existed.  Mr.  W.  may,  if  he  pleases,  deny  that 
this  is  extortion,  but  to  those  who  are  compelled  to 
pay  the  price  it  looks  very  like  it.  Surely  Mr. 
Winstanley  was  forgetful  when  he  wrote  that  no 
tax,  per  se,  is  more  equitable  and  fair  than  a  tax 
upon  our  incomes.  It  would  be  more  correct  if  he 
were  to  substitute  the  word  "less"  for  "  more" 
in  that  sentence,  for  it  is  difficult  to  imagine  any 
tax  more  inequitable  than  one  upon  all  incomes 
according  to  their  value — for  example,  taxing  no 
more  one  who  has,  say,  £10,000  in  the  funds,  pro- 
ducing an  income  of  £330  a  year,  all  of  which  he 
may  spend  without  imprudence,  than  another  who 
has  an  income  of  £330  a  year  dependent  upon  his  life, 
his  health,  and  his  good  fortune;  a  large  part  of 
which  he  must  abstain  from  spending,  unless  he 
would  leave  those  dependent  upon  him  destitute, 
and  his  own  old  age  unprovided  for :  and  the  writer 
who  holds  that  this  is  fair  presumes  to  tell  another 
that  "  legislation  is  clearly  not  his  forte."  A  little 
more  modesty  would  be  becoming  in  one  who  has 
made  such  a  glaring  blander.    Possibly,  however, 


Mr.  Winstanley  did  not  mean  what  he  seems  to 
say,  that  the  income  tax  is  equitable,  but  that  an 
income  tax  might  be  levied  that  would  be  at  least 
approximately  fair.  If  that  be  his  meaning  I  will 
not  dispute  it.  If  we  define  a  man's  income  to  be 
the  sum  he  could  spend  in  the  year  without  being 
poorer  at  its  end  than  at  its  beginning,  an  equal 
tax  upon  such  an  income  would  be  not  inequitable, 
though  even  then  those  who  do  not  add  to  the 
national  wealth  ought  to  contribute  more  to  the 
national  taxation  than  those  who  do,  by  whose  in- 
dustry and  enterprise  that  wealth  is  to  a  great 
extent  created,  while  the  other  class  do  nothing  in 
return  for  the  protection  they  enjoy.  Philo. 

[11184.V-L7  *'  Saul  Eymea  "  (11105)  has  read  my 
previous  letters  he  will  see  that  in  suggesting  two 
guineas  as  a  remunerative  price  for  articles  costing 
about  six  shillings  to  make,  I  am  far  from  making 
them  "  dirt-cheap  "  (not  that  I  understand  the  dis- 
advantage that  would  result  to  the  public  from  their 
being  so).  He  will  also  see  that  I  am  far  from 
desiring  to  deprive  an  inventor  of  reasonable  reward, 
as  the  ratio  of  profit  in  question  exceeds  that  in  the 
instances  he  quotes,  while  judging  from  his  descrip- 
tion of  the  tool,  I  should  think  it  the  more  deserving 
by  far  of  the  two. 

Again,  in  objecting  to  one  extreme  assumption,  I 
by  no  means  adopt  the  other ;  the  truth,  as  in  most 
cases,  lie*  Bomewhere  between  the  two. 
-  What  I  desire  is  this— that  before  the  public  gives 
a  man  a  monopoly  of  an  idea,  it  should  make  some 
stipulation  to  be  fairly  treated  in  return,  and  not 
merely  regarded  as  the  material  out  of  which  the 
maximum  of  money  is  to  be  extracted,  in  exchange 
for  the  minimum  of  excellence,  convenience,  oud 
safety. 

It  is  sometimes  argued  that  a  man's  ideas  are  as 
much  his  property  as  his  house,  for  example.  It 
may  be  so,  with  this  difference — that  the  house  can 
be  his  only,  while  the  ideas  ma?  be  those  of  several 
independent  persons.  "  Saul  Eymea,"  I  feel  con- 
fident, can  remember  hitting  upon  good  ideas  or 
inventions,  and  afterwards  finding  himself  fore- 
stalled ;  he  can  probably  also  remember  several 
cases  among  his  friends — at  any  rate,  Buch  is  the 
case  with  me,  and  the  Mechanic  is  full  of 
examples  of  people  sending— I  have  no  doubt  in 
many  cases  in  perfectly  good  faith — dodges  or  con- 
trivances which  are  original,  as  regards  themselves, 
but  are  not  novel,  although  they  may  believe  them 
to  be  so. 

In  giving  a  man  a  monopoly,  therefore,  for  his 
invention,  we  do  not  merely  give  him  what  is  his, 
but  we  tie  the  hands  of  the  rest  of  the  world.  I  am, 
of  course,  not  so  impracticable  or  foolish  as  to  sug- 
gest that  successive  patents  should  be  granted  for 
the  same  thing  to  different  persons,  as  it  would,  of 
course,  be  impossible  satisfactorily  to  establish  their 
independent  invention ;  bnt  I  do  say  that  this  point 
should  not  be  lost  fight  of  in  making  terms  between 
an  inventor  aud  the  public 

If  "  B.  H,  Solr.,  likes  to  treat  my  simile  or  ex- 
pression as  acomplete  analogy,  and  follow  it  to  absurd 
result',  I  hare  no  objection ;  but  still,  as  he  seems 
to  wish  to  take  it  aa  far  as  possible,  I  would  remind 
him  that,  in  the  only  form  in  which  I  hare  anything 
to  do  with  horse- racing — viz.,  sweepstakes — not 
only  the  first  but  the  second  and  third_  horse*,  or 
rather  their  holders,  get  something.  It  is,  perhaps, 
necessary  to  explain  that  I  do  nof  mean  this  as  a 
serious  proposal  for  the  first  three  inventors  of  an 
article  to  be  remunerated  in  a  similar  way. 

Can  any  one  inform  me  whether  the  patent  laws 
of  Belgium,  Prussia,  and  France  are  different  to 
our  town,  for  I  had  understood  that  the  skates  in 
question  had  been  patented  in  those  countries  at  the 
same  time?  I  find  that  at  Brussels,  Cologne,  and 
Boulogne  others  are  nsed,  those  at  the  latter  place 
being  a  great  improvement  on  the  ones  we  are 
compelled  to  use  in  England. 

"  Saul  Eymea"  wants  a  case  in  point  in  which  a 
patentee  might  be  compelled  to  work  his  patent  or 
allow  others  to  do  so.  Will  not  the  present  do  ? 
The  patentee  in  this  case  will  not  supply  the  public 
at  all,  but  will  simply  lend,  or  allow  to  be  lent,  the 
consequence  being  that,  if  you  are  to  enjoy  th- 
pastime  at  all,  you  must  not  only  pay  stiffly — -which 
is  not  what  I  complain  of — but  content  yourself,  in 
many  instances,  with  wretched  specimens,  dangerous 
to  life  and  limb.  H.  B. 

A  OTJBIOTJB  FOSSIL. 

(.11185.] — From  the  outline,  the  fossil  described  in 
letter  111  12  is  either  a  Producta  or  Spirifier.  J udg  - 
ing  from  the  thickness  of  the  shell,  as  indicated  by 
the  parallel  lines,  I  infer  it  to  be  Producta. 

The  object  in  the  centre  I  take  to  be  muscular 
impressions,  showing  attachments.  I  should  attach 
no  special  value  to  the  specimen,  which,  in  one  or 
both  particulars,  is  common  enough  in  carboniferous 
limestone  districts. 

Geo.  W.  Bhrubsole,  F.G.8. 

111186.1— This  is  Get.  11112,  p.  385)  the  Stropho- 
mena  euglypha,  Upper  Silurian,  so  called  from  its 
eruptive  ana  finely  engraved  appearance. 

Centurion. 


Digitized  by 


Google 


438 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE :  No.  589. 


July  7,  1876. 


THE  TRANSIT  THEODOLITE. 

[11187.1 — A  long  absence  has  prevented  my 
tbanking  the  numerous  correspondents  who  hare  so 
kindly  answered  my  queries  respecting  the  transit 
theodolite,  Ac.  Thanks  to  them,  I  am  now  quite 
au  fait  with  the  adjustments,  Ac  I  also  see  quite 
plainly  now  that  the  angle  at  the  equator,  between 
it  and  the  meridian,  is  sensibly  a  right  angle. 
Supposing,  however,  that  the  theodolite  were  planted 
on  the  parallel  of,  say,  50°  north,  what  would  be 
the  angle  now,  between  the  meridian  and  that 
parallel?  It  is  obvious  that,  if  the  plumb  line 
pointed  to  the  centre  of  the  small  circle,  and  not  to 
the  centr*  of  the  earth,  tho  angle  would  (as  in  the 
case  of  the  equator)  be  a  right  angle.  Since,  bow- 
ever,  the  instrument  is  inclined  to  the  plane  of  the 
■mall  circle,  tho  angle  will  necessarily  differ  from  a 
right  angle.  Now  I  shall  be  very  much  obliged  to 
any  of  your  correspondents  who  will  tell  me  how 
to  calculate  this  angle  for  any  latitude,  or,  in  other 
words,  for  latitude  43',  say  given  a  base  line  (east 
and  west),  say,  €  miles  long,  required  the  angle  to  be 
turned  from  each  end  of  it,  so  that  these  lines  may 
be  astronomical  north  and  sonth. 

W.  H.  Furlong©. 

Thunder  Bay,  Lake  8nperior. 


ESTHETICS. 

rill88.)-lN  his  letter  11155,  page  410,  "J.  W.  C." 
baa  rather  shifted  the  ground  than  furnished  any 
reply  to  previous  questions  or  arguments,  but  still  r 
am  quite  ready  to  meet  him  on  his  own  selected 
ground.  But,  first,  I  must  object  to  bis  addition  to 
the  artistic  canon  of  the  words  "  for  the  purpose  of 
deception  :"  deception  brings  the  matter  out  of  the 
range  of  art  and  taste  into  that  of  morals.  No 
one  grains  his  doors  or  uses  a  wall  paper  of  a  flower 
pattern  for  any  purpose  of  deception  at  all ;  even  a 
slate  mantel,  enamelled  like  marble,  is  not  a  decep- 
tion, it  is  simply  an  endeavour  to  obtain  a  certain 
beautiful  appearance  at  less  cost  than  the  real  sub- 
stance involves.  There  is  no  question  of  deception, 
the  whole  question  is,  whether  such  imitation  is  bad 
art,  and  whether  it  proves  a  low  and  vitiated  taste. 
But  "  J.  W.  C."  has  transferred  this  question  to 
matters  of  personal  decoration,  and  as  he  has  done 
so  in  the  form  of  an  appeal  to  my  own  personal  feel- 
ings and  prejudices,  I  must  to  some  extent  answer 
in  the  same  form.  First,  then,  as  to  the  gold  ques- 
tion. The  nse  of  jewellery,  feathers,  ribbons,  and 
so  on,  is  merely  a  development  of  some  instinct 
within  us,  which  leads  the  Caffres  to  hang  then- 
bodies  with  strings  of  bones  and  beads,  which 
makes  the  Hindoo  woman  put  rings  of  glass 
and  metal  upon  her  wrists  and  ankles,  and 
bang  a  sheet  of  metal  to  her  nose,  and  induces 
our  ladies  to  attach  dangling  ornaments  to  their 
ears,  and  pile  all  kinds  of  incumbrances  about 
their  bodies.  These  habits  may  be  traced  to  two 
exciting  causes,  which  we  may  call  (1),  the  gew-gaw 
vanity,  a  pleasure  in  something  bright  and  glitter- 
ing; (2)  the  purse-proud  vanity,  the  desire  to 
parade  the  possession  of  something  which  other 
people  cannot  possess.  It  is  to  the  last  of  these 
feelings  which  "J.  W.  C."  appeals  when  he  asks 
'  if  i'  Sigma '  oould  not  afford  to  attach  his  watch 
by  a  gold  chain  would  he  be  content  to  wear  one 
of  some  inferior  metal  gilded  ?"  Well,  as  far  as 
I  can  judge  myself,  there  is  scarcely  a  trace  of 
the  purse-proud  vanity  in  my  composition,  so  that 
the  idea  would  never  enter  my  head  to  ask  what 
any  one  else  might  take  my  chain  to  be.  There 
is  just  so  much  of  the  gew-gaw  vanity  that,  though 
I  do  not  wear  a  ring  either  in  ray  nose,  or  my 
ears,  or  on  ray  fingers,  I  do  not  object  to  a  little 
glitter  in  the  form  of  a  pin  in  my  scarf,  and  prefer 
a  bright  metallic  chain  to  my  watch  to  mere  ribbon 
or  piece  of  string,  but  I  do  not  care  much  whether 
the  pin  is  a  diamond,  or  a  pebble,  or  a  piece  of 
glass  (at  the  same  time,  if  any  one  feels  tempted 
to  send  me  one  I  will  suggest  the  first,  merely 
because  it  is  really  the  most  brilliant),  nor  do  I  see 
the  least  reason  why  I  should  not  wear  a  gilt 
or  aluminium  bronze  watch-chain  if  I  cannot 
afford  a  gold  one,  or  if  I  do  not  think  it  right  to 
sink  so  much  capital  in  mere  "  gew-gaw  "  as  a  gold 
chain  costs.  As  to  the  next  illustration  of  "  J.  W.C.," 
I  differ  from  him  altogether  when  he  contrasts 
a  successful  imitation  like  his  electro- plated  tea-urn, 
with  the  inferior  imitations  of  graining  woods  or 
stucco-fronts.  If  the  tea-urn  were  mine,  and  my 
friend,  after  admiring  its  workmanship  (in  which  its 
chief  art  value  consists),  were  to  appeal  to  my 
"purse-proud  vanity"  by  saying  "  of  course  it  is 
silver,"  I  should  not  feel  in  the  least  uncomfortable 
when  I  reply  "Oh.no,  it  is  only  electro-plated." 
In  fact,  I  should  not  so  reply ;  my  reply  would  be, 
"  My  dear  fellow,  do  you  suppose  I  am  so  foolish  as 
to  sink  ever  so  many  pounds  (for  which  I  can  find 
much  better  use),  in  the  mere  vanity  of  possessing  a 
'  real '  silver  urn,  which  would  be  a  perpetual  source 
of  anxiety  as  to  its  probable  injury,  and  a  continual 
temptation  to  other  people  ?  I  am  sensible  enough  to 
buy,  at  a  fraction  of  the  cost,  an  article  in  every 
useful  respect  as  valuable,  and  the  possession  of 
which  gives  me  no  anxiety  and  tempts  no  one  to 
break  into  my  house— I  assure  you  you  will  not  find 


a  single  real  silver  teaspoon  here,  except  in  my 
laboratory,  where  I  have  one  or  two  for  u«e." 

In  a  very  good  story  in  the  Family  Herald,  last 
week,  the  hero,  addressing  the  heroine  (who  is  a 
very  bright  and  charming  girl  devoid  of  the  vanities), 
quotes  "  Gold  all  is  not  tbat  golden  seeme,"  "  Does 
that  signify,"  she  asked,"  if  it  'seemes'  we  can 
enjoy  the  seeming  so  very  much  r"  Now  that  seems 
to  me  the  whole  gist  of  the  subject.  The  value  of 
art  is  simply  that  it  furnishes  innocent  gratification 
to  natural  feelings  and  faculties.  Anything  which 
adds  a  grace  to  our  dwellings  or  lightens  the  burdens 
of  the  daily  life  is  good  and  valuable,  while  "  art 
principles  "  are  mainly  mere  rubbish  and  cant,  like 
the  chatter  whioh  goes  on  over  pictures  among 
people  who  have  not  the  capacity  to  understand 
wherein  the  real  value  of  the  picture  consists.  In 
fact,  half  the  "  accepted  canons  of  art "  are  mere 
quakers.  For  the  benefit  of  those  not  op  in  artil- 
lery science,  I  may  explain  that  "quakers"  are 
make-believe  guns  cut  out  of  wood  and  mounted  to 
indues  fear  and  trembling  in  tho-e  who  do  not 
understand  that  they  are  accepting  as  cannons 
things  which  have  no  real  force  in  them. 

Sigma. 

A  SUGGESTED  NEW  METHOD  OP  PRO- 
DUOINO  THE  PARABOLIC  CURVA- 
TURE POR  THE  SPECULA  OP  RE- 
FLECTING TELESCOPES,  Ao. 
[11189.1— MANY  thanks  to  "Assoc.  Inst.  C.E.," 
"Guido,  and  "Sigma,"  for  lotters  10705,  p.  93, 
and  10769-70,  p.  123,  and,  but  for  absence  from 
home  during  the  laat  few  weeks,  and  consequent 
non -access  to  the  English  Mechanic,  I  should 
certainly  have  acknowledged  them  before  now. 
"  Assoc.  Inst.  C.E."  says  tbat  in  Mr.  Carriogton's 
arrangement  the  definition  was  "  very  bad."  This 
is  not  to  be  wondered  at,  considering  the  great  sus- 
ceptibility of  a  volume  of  mercury  to  the  slightest 
tremor  communicated  to  the  vessel  in  which  it  is 
contained,  of  which  the  workers  with  the  old  mer- 
curial horizon  are  disagreably  aware.  It  will  be 
seen  that  although  Mr.  Carrington's  idea  and  my 
own  both  involve  the  same  great  principle — viz., 
centrifugal  force  or  tangential  impulse— yet  the  pro- 
posed detailed  working  of  the  two  is  widely  different. 
Mr.  Carrington  used  the  surface  of  the  rotating 
liquid  directly  as  a  reflector,  whereas  I  propose  to 
obtain  a  permanent  impression  of  this  surface  by  a 
method  differing  unimportantly  from  that  described 
in  letter  (10690,  p.  72.)  Indeed,  my  own  idea  is 
more  nearly  coincident  with  mat  of  "Guido  " 
(10769,  p.  123),  but  differing  even  from  that  in  oar- 
tain  (as  I  deem  them)  important  particulars. 

Four  correspondents,  '  Sigma  "  and  "  Gnido," 
both  speak  of  the  change  of  configuration  of  the 
surface  on  solidification  owing  to  unequal  contrac- 
tion. This  source  of  error  early  persented  itself, 
but  I  believe  that  by  adopting  the  method  described 
at  p.  72  its  elimination  would  be  effected.  It  will  be 
seen  that  I  do  not  employ,  as  "Guido"  does,  a 
mass  of  the  fused  substance,  but  only  a  thin  pellicle 
of  it  floating  on  a  liquid  of  greater  density  than 
itself.  Thus  when  the  vessel  is  rotated  the  wax  is, 
to  all  intents  and  purposes,  cast  in  a  mould  with 
which  its  under  surface  must  accurately  conform. 
It  is  from  this  under  surface  that  I  propose  to  take 
my  cast.  Undoubtedly  the  best  liquid  to  employ  for 
the  "  mould  "  would  be  mercury.  I  think,  how- 
ever, that  a  very  good  substitute  would  be  found  in 
a  saturated  solution  of  the  Cu  S04  or  SO«  Zn. 

In  conclusion  let  me  ask  all  those  who  love  tie 
study  of  the  stars  to  give  this  problem  their  most 
earnest  attention.  Theory  and  practice  come  so 
close  together  that  it  is  strange  if  some  link  cannot 
be  found  which  shall  blond  the  two  into  one  har- 
monious whole,  that  shall  sow  the  seeds  of  a  har- 
vest which  the  intellect  shall  reap.  The  difficulties 
here  are  as  nothing  compared  with  thousands  that 
have  yielded  to  "  patient  thought." 

Harry  Watson. 


USEFUL  AND  SCIEHTIPIC  NOTES. 


Lightning  Figures.  —  A  young  man  named 
George  Boner,  while  ploughing  coru  near  Newark, 
Ohio,  was  struck  by  lightning  and  instantly  killed. 
A  bluish  black  discolouration  of  the  body  extended 
from  the  neck  to  the  hips.  On  his  breast  was  found 
engraven  the  likeness  of  a  large  tree  which  stood 
within  a  short  distance,  the  branches  of  which  pro- 
jected naturally  to  each  shoulder,  forming  a  repre- 
sentation so  perfect  as  to  render  the  leaves  plainly 
visible. 

The  Government  and  the  Zoological  Society. 
— The  Government  have  expressed  their  willingness 
to  allot  to  the  Zoological  Society  in  the  Regent's 
Park  a  small  portion  of  land  on  the  northern  bank 
of  the  canal  not  available  for  the  enjoyment  of  the 
public,  provided  the  society  will  open  their  gardens 
free  for  one  day  in  each  week.  This  proposal  the 
Society  cannot  accept,  and  their  determination  has 
been  arrived  at  with  reluctance,  simply  because  the 
council  are  satisfied  that  the  gardens  would  not 
contain  the  crowd  who  would  avail  themselves  of 
the  privilege  of  gratuitous  admission. 


REPLIES  TO  QUERIES. 

.»  In  their  answers,  OorrtepondmU  are  rs- 
spcctf'dk)  requested  to  mention,  in  each  ttuiana, 
the  title  and  number  of  the  query  asked. 

[25575.1— Soap  Boiling  (U.Q,.).— Fullpartk»kn 
given  in  back  numbers  of  English  Mjkiunic- 
Hugh  Clbmentb. 

[25576.]— Newton's  Law  of  Cooling 
—The  query  assumes  that  the  above  law  holds  softi 
when  the  difference  of  temperature  between  »aj 
body  and  theinclosure  in  which  it  is  placed  doe*  net 
exceed  20°  C. ;  but  this  is  not  a  fact.  There  is  as 
error,  but  it  is  not  sufficiently  sensible  until  toe 
difference  becomes  greater  than  15°  C.  "When  tie 
difference  in  temperature  between  the  body  and 
iuclosure  is  infinitely  small,  then  Newton's  law  is 
correct  j  but  in  proportion  as  the  difference  in- 
creases, so  the  law  becomes  more  and  more  erroneous 
until  we  pass  the  limit  of  15°  C,  when  the  error 
becomes  sensible.  Newton  assumed  Und  it  was* 
mere  assumption)  that  the  quantity  of  heat  lost  or 
gained  by  a  body  in  equal  intervals  of  tune  wis 
proportional  to  the  excess  of  its  temperature  above 
that  of  the  surrounding  medium  or  lnclosure— t.j., 
if  a  body  heated  to  200°  in  an  atmosphere  at  (f  loses 
20°  in  any  given  time,  the  same  body,  when  it  s 
temperature  of  100",  will  lose  10°  in  the  same  interval 
of  time,  the  temperature  of  the  air  or  mediu 
remaining  uniform  at  0".  But  Petit  found  tbat  tat 
rate  of  cooling  was  faster  at  high  than  at  toe 
temperature,  even  if  the  difference  of  temperature 
was  the  same  in  both  oases.  Thus  the  rate  of  coolini 
does  not  depend  absolutely  on  the  difference  of 
temperature.  Petit,  in  bis  experiments,  need  » 
hollow  thin  brass  sphere,  blackened  interiorly,  sod 
furnished  with  apparatus  for  exhausting  the  air. 
A  thermometer  with  a  large  bulb,  heated  to  an 
given  degree,  was  supported  in  the  centre  of  thu 
sphere.  The  whole  contrivance  was  then  placed  a 
water  maintained  at  a  uniform  temperature.  The  rste 
of  cooling  was  found  to  vary  with  the  gas  tbat  the 
sphere  might  contain.  He  found,  if  the  temperature 
of  the  sphere  remained  uniform  while  experiment, 
were  made  in  vacuo  on  the  thermometer  or  other 
heated  body  at  temperatures  ascending  aceordinf 
to  an  arithmetical  progression,  that  the  rapidity  of 
cooling  increased  according  to  the  terms  of  a  geo- 
metrical progression,  diminished  by  a  constant 

Snautity— i.e..  the  heat  radiated  back  upon  the 
aermometer  bulb  from  the  interior  of  the  sphere. 
He  also  found,  if  the  temperature  of  the  thernioaiet*r 
and  that  of  the  sphere  were  raised  in  arithmetical 
progression,  so  that  their  differences  in  temperatare- 
were  always  constant,  that  the  rate  of  cooling 
increased  m  a  geometric  progression.  Petit  rims 
the  formula :  V  =  c  a'  (a*  -  1),  in  which  e  and  a  are 
constants,  f  the  tempesature  of  inclosure,  and  #  the 
excess  of  temperature ;  and  if  we  make  t  •  '  +  ' 
we  may  write  his  formula  thus :— V  =  c  (or  -  o 
which  gives  V  the  rate  of  cooling ;  but  it  may  ato 
be  found  a^ebraicaUy  as  follows,  by  taking  »  o,  the 

original  excess  of  temperature,  and  -  the  ratio  of  s 

series.   The  excess  at  the  termination  of  the  first 

unit  is  £  ;  second.  Jj ;  third,  '±  ;  t»\  J  ;  »nd  if 

r  stands  for  the  excess  of  temperature  at  the  end  of 

i  units,  we  have  r  =  ^  =  ror     ,  and  ~  ■  *•*  "' 

r  at 

log.  i  r  =  log.  *  r.— Hugh  Clements. 

[26621.]— Oaodles.— I  am  obliged  to  "A.F.J.'' 
I  have  read  "  Muspratt "  without  niuoh  benefit  I 
want  to  make  candles  which  will  stand  a  high 
temperature  (ae  near  2»Xf  F.  as  possible)  witenw 
"  Ruttering  "  or  "  running."  I  believe  sneb  caodiea 
would  give  a  far  superior  light,  and  burn  longer 
than  the  best  candles  now  in  use.  The  malerwl* 
must  not  be  too  oxpeurive,  in  order  to  be  able  to 
compete  with  other  candles  as  to  price.  I  should  w 
glad  if  some  of  our  chemical  correspondent*  wonld 
give  us  a  few  hints  on  this  subject?  I  bavo  » 
burn  at 
nl  which 
guttering.' 
Light. 

[25622.1 -Skating  Hinka.— I  understood  tbat 
these  rinks  were  for  "  skating  "  or  "  sliding  "  npos. 
I  find  that  they  "  roll "  along  upon  "  roDwj/  1 
also  notice  patents  granted  for  "  roller  skate*.  » 
think  some  one  should  invent  a  proper  name  W 
these  things.— More  Light. 

[25682.]-Craig  Telescope  (U.Q  ).-An  interest- 
ing account  of  this  (riant  nchromatio  will  be  foot4 
on  pages  606  and  507  of  Sir  D.  Brewster's  "Treat*- 

rsn  ("Wins  *'   /'*  Pnhinaf  P«/.lnTV»dia  "  odition.)  ToO 


willingly  copy  and  forward  an  abbreviated  portion  - 
Aconite. 

[25772.]— Prince  Rupert's  Drops  <W" 
These  are  formed  by  allowing  drops  of  melted  fU? 
to  fall  into  cold  water.  The  outside  of  t**  B 
consolidated,  while  the  inside  is  in  the  fluid  *M*J 
having  a  tendency  to  contract,  but  is  wwsuW  »T 
the  forces  binding  it  to  the  crust.  It  is  thereto* ■  w 
a  highly  strained  condition,  and  ready  to  n?  'V* 
atoms  if  the  smallest  portion  ef  the  tail  mi  « 
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broken  off ;  but  the  other  end  may  bo  subjected  to 
rather  rough  treatment  without  breaking.  As  the 
glass  in  the  interior  occupies  n  larger  space  than  it 
would  do  nndcr  ordinary  circumstances,  the  specific 
frravity  of  the  whole  drop  is  lees  than  that  of  nn 
equal  bulk  of  glass  equally  consolidated  throughout 
its  mass.  I  think  it  is  a  waste  of  timo  trying  to 
mnke  prisms  out  of  Prince  Rupert's  drops. — Hugh 

Cl«*M»NT6. 

[28057.]  — Sight  Preservers.  —  I  wonder  mrjre 
Bpectnclf-s  of  plum  l.|u«;  glass  aro  not  more  frequently 
us«d,  not  only  to  save  fatigue  of  the  eyes  from 
excess  of  light  but  nlso  to  save  them  from  the  risk 
of  injury  from  chips  of  metnl  or  stone  from  which 
mechanics  and  masons  often  suffer  severely.  It 
is  not  always  possible  to  use  coloured  blinds,  as  Mr. 
Lancaster  very  properly  advised,  to  avoid  mere 
excoss  of  light.  Oie  person  may  need  a  quantity 
of  light  which  is  too  much  for  another  fellow- 
wrorker,  and  to  work  with  too  little  light  tries  the 
eyes  as  much  as  working  with  too  much.  However, 
many  have  to  work  in  the  open  air,  and  even  in  full 
sun  light.  In  merely  diminishing  excess  of  light 
Larce  spectacle  framos  filled  with  crape  often  answer 
better  tbnn  tinted  glass,  but  crape  is  hardly  strong 
enough  to  stop  chips  of  metal,  while  I  have  known 
glass  mm  m  eye  even  from  shot,  but  do  not  advise 
any  one  to  trust  to  it,  even  if  made  of  the  toughened 
glass.  By  the  way.  would  not  that  be  very  good  for 
epeetaele«,  the  glasses  of  which  are  so  apt  to  get 
*  jkrn.  to  the  great  inconvenience  of  their  users? — 
R.  C.  S. 

'•]  —  Phormium  Tennx  (TJ.Q.).—  The 
gTeen  leaves  are  stripped  by  revolving  rollers  with 
projecting  beaters  travelling  at  a  high  rate  of  speed, 
which  crush  the  epidermis  against  a  fixed  plate  so 
as  to  allow  room  for  the  fibre  to  remain  intact.  The 
BMfofkm  freed  Pram  the  leaf  of  the  slant  is  washed 
by  various  methods— put  on  the  ground  or  on  lines 
to  dry  and  bleach,  finished  by  an  arm  or  barrel 
scotch,  and  when  baled  is  ready  for  the  market. 
The  mills  are  chiefly  worked  by  steam  power,  and 
good  streams  of  water  are  also  essential  for  the 
i  nVctnal  washing  of  the  fibre,  which,  when  carefully 
prepared  *.n-l  neatly  baled,  fetch)  9  us  much  as  from 
J£17  to  .£21  per  tun.  although  the  ordinary  price  is 
abont  £15.  The  cutting  of  the  flax  leaves  is  an 
important  point.  In  °omo  fields  an  established 
vigorous  plant,  in  suitable  soil,  will  yield  four 
good  leaves  for  manufacture  every  year.  The  loaves 
arc  usually  of  twelve  months'  growth,  and  vary  from 
aft.  to  5ft.  long.  Five  nud  a  hnlf  tonB  of  the  leaves, 
when  cnt,  yield  one  ton  of  fibre.  They  are  mostly 
found  after  two  years'  growth  to  have  passed  their 
prime,  snd  begin  to  decay.  The  green  strippiuga 
of  the  leaf  are  usod  as  food  for  horses.— MacDan  - 

DARTs. 

f*595.]— Battery  (TJ.Q.).— Many  thanks  to 
"  Piedmont "  for  information  given.  The  twelve 
magnets  are  to  be  worked  simultaneously  from  one 
battery.— H.  J.  Coates. 

J280U  1— Population  of  tho  World  (TJ.Q.).— 
Nobody  knows. — Hugh  Clements. 

[26015.]— Adjusting  Weighbridge  (TJ.Q.).— An 
error  of  one  pound  in  five  hundred  and  sixty  pounds 
is  pretty  accurate  for  a  weighbridge.  Weighbridges 
cannot  be  constructed  so  accurately  aB  chemical 
balances.  I  think  it  would  therefore  be  better  to 
let  well  alone.— HuGn  Clements. 

[26031.]—  Jooketted  Boiler.— "  Thug,"  I  hope, 
will  excuse  rrty  delay  on  account  of  sickness.  I  want 
the  shell  3»in.  high  by  24in.  I  want  to  know  if 
petroleum  will  be  safe  at  300'  Fah.— Amateur. 

[86080.]— Slide  Valves.— "  Collier  "  (p.  337)  has 
evident!}*  misunderstood  what  I  intended  by  "  moving 
the  cam  forward  "  in  my  former  reply  to  this  query, 
or  he  would  not  have  attempted  to  correct  me.  when 
h*  was  evidently  wrong  himself.  I  intended  to 
imply  that  by  doing  so  tho  valve  itself  would  be 
also  moved  forward,  which,  as  I  beforo  asserted, 
would  necesanrily  leave  no  lead.  Rut  if  some  of  the 
lap  is  taken  off,  and  the  valve  then  moved  forward 
so  as  to  give  tho  same  amount  of  lead  as  before,  the 
steam  wonld  necessarily  not  be  cut  off  so  soon.  If, 
as  "Collier"  asserts,  it  were  moved  backward,  the 
engine  would  not  work  at  all.  as  it  would  belike 
semi-reversing  it.  Of  course,  what  has  the  effect  of 
quickening  an  engine  must  also  have  the  effect  of 
adding  power.— Sidney. 

[26074.]—  Perspiring  Hands.  — In  answer  to 
"  X."  (p.  381),  I  have  to  say  that  the  very  simplicity 
of  tho  remedy  is  the  great  bar  to  its  being  universally 
used,  and,  although  I  do  not  recommend  tho  per- 
spiration to  bo  stopped  altogether,  yet  iu  the  case  of 
s  profuse  perspiration  an  alleviation  is  sometimes 
requisite.  "X."  may  proceed  as  follows  :— Place 
lib.  of  common  washing  soda  iu  any  convenient 
vessel,  and  pour  on  it  lqt.  of  boiling  water,  stir  until 
it  will  dissolve  no  more,  then  add  2qts.  of  cold  water, 
and  pour  off  for  use.  If  tho  hands  aro  well  soaked 
in  this  notation,  as  hot  as  can  bo  borne,  for  about 
ten  minutes  at  a  time,  the  profuse  perspiration  will 
be  materially  cheeked,  whilst  the  insensible  per- 
spiration will  not  be  affected.  I  may  mention  that, 
some  years  ago  a  friend  of  mine  was  so  troubled 
with  profuse  perspiration  that  he  could  not  write  a 
letter  without  two  or  three  folds  of  blotting-paper 
between  his  baud  and  the  paper,  but  by  using  the 
above  was  relieved  for  a  month,  when  it  returned, 
hot  by  resorting  to  the  method  above  described  the 
samr  rrli.-f  w...  i  spi  rii  need.  It  i-  not  n  p.-rmanent 
core,  and  the  solution  requires  using  oftener  in  hot 
ther  than  iu  cold.— Semper  Lahore. 


[28110.]— Halse's  Battery.— In  answer  to  "Blue 
Pill,"  I  can  say  that  I  have  had  several  Halse's 
coils  to  repair,  and  have  seen  as  many  with  fine 
wire  secondary  as  with  coarse  wire  primary  only. 
If  primary  ana  secondary,  tho  wires  have  been  Nos. 
18  and  30,  and  if  primary  only  about  20  or  22  cotton- 
covered.—  Skmfbb  Lahore. 

[26144.]— B  A..  London.  1875  —  Let  the  para- 
bolic curve,  A  O  B,  be  referred  to  axes  O  Yand  O  X, 
rectangular,  O  being  the  vertex,  then  tho  eqnstion 


parabola  is — 


y*  =  4  a  x. 


r 

1  \^ 

1    x\  V^~~~~ 

Now,  as  O,  B  and  O,  A  are  tangents  to  tho  para- 
bola at  A  and  B,  the  joint  O  is  on  the  directrix  O,  P. 

It  is  also  in  the  diameter  bisecting  A  B.  Draw  A  K 
and  B  K  parallel  to  0]  B  and  <  •■  A  .  this  is  obviously 
possible  for  A  H  =  B  H  =  Oj  II.  FO=-a,  and 
put  F  C"!  =  K.  Hence  with  Oi  K  and  disectrix  as 
axes  the  equation  to  the  curve  becomes  (y  +  K]2  = 
lad-  a).  Lot  angle  A  O,  K  =  0  =  angle  HAOj; 
.-.  180  -  2»  =  angle  B  H  K.  Now,  suppose  tho 
axes  turned  downwards  through  an  angle  0,  they 
will  coincide  with  tangent  Oi  B  und  Oj  Ai—i.e.,  the 
axes  U|  Yj  and  Oi  Xj.  Instead  of  y  we  must  now 
write  y  cos.  •  —  *  sin.  0,  and  for  x  we  put  y  sin.  0  + 
x  cos.  0.  Substituting  these  in  the  last  equation  we 
obtain— 

(y  cos.  I  -  *  sin.  0)-  +  2  y  (K  cos.  9  -  2  a  sin.  9) 
-  2  ■  (K  sin.  8  +  2  a  cos.  6)  +  K1  +  4  a?  =  0. 

It  is  known  tun.  angle  B  H  K  =  \ ?  =  tan.  (180  - 

2  9),  also  tan.  9  =         ,  and  is  therefore  known. 
Oi  A 

If  F|  be  focus,  then  Oj  Fi  is  perpendicular  to  A  B. 
This  condition  of  the  tangent  involves  quite  a 
luxuriance  of  interesting  relations  and  properties, 
Putting  y  =  0,  we  get 

x1  Bin.-  2  a  (K  sin.  9  +  2fleos.  8)  +  K1  +  4as  =  0. 
Tho  condition  here  that  the  values  of  x  in  this 
quadratic  are  equal  is 

(K  sin.  e  +  2  a  cos.  8)  *  =  sin.^  9  (K-  +  4a*) 
i.e.,  4  a-  (cos.-  9  -  sin.-  0)  =  -  4  a  K  sin.  0  cos.  9; 

...  2"  =  -  =  -  tan.  2  8  =  tan. 

K         cos.-  9  -  sin.-  9 
(180  -  2  9),   The  value  of  *  will  be 

N  &*f?)  = 

\    -iu. •  0   /      sin.  8 

— T.  MlTCHESON. 

T26170.]— Model  Steam  Boiler.— Thanks  to 
"  E.  B."  Would  not  the  following  greatly  increase 
the  strength,  nnd  if  so  in  what  ratio,  please  P — I 
propose  putting  one  or  two  bands  of  iin.  iron  by 
lin.  wide  round  the  shell,  thus  dividing  it  into  three 
tubes  of  lin.  each  (I  notice  the  length  of  the 
boiler  is  not  taken  into  calculation) :  I  have  also 
thought  of  putting  circular  plates  of  iin.  iron  out- 
side each  end  plate  and  about  Sin.  or  9in.  diameter, 
secured  to  the  central  stay  by  a  nut  on  each  side  of 
plato.  This  would,  I  thiuk,  greatly  strengthen  the 
ends,  but  would  the  bottom  piece  be  liable  to  burn 
through  not  being  in  contact  with  the  water  ? — 
Bell. 

[20173.1— Question  in  Optics.—"  Evitor "  is 
quite  right.   The  relation  between  the  conjugate 

foci  and  the  principal  focus  is  given  by  the  formula 

I    4-  %■  ■  ar-i  from  which  it  is  evident  that  if 

/  or  /1  is  less  than  F.  the  other  must  be  negative- 
that  is,  if  /  lies  within  the  focal  distance,  j\  will  bo 
on  the  other  side  of  the  mirror— that  is,  will  be  a 
virtual  focus.  Perhaps  the  question  was  put  in  its 
present  form  to  see  whether  tho  student  would 
detect  this,  as  "  Evitor  "  has  done. — W.  G.  P. 

[20195.]— Garden  Barrow.— I  have  nclosed  two 
diagrams  illustrating  an  invention  of  Mr.  T. 
Windus,  Stamford-hill,  in  tho  year  185:.  The  wire 
cradle,  which  is  moveable,  can  be  used  as  a  feeding 
rack,  or  to  carry  plants  and  trees  from  a  con- 
servatory or  other  like  purposes.  The  same  can  be 
couverted— that  is,  the  two  wheels  can  be  shifted  in 
a  few  minutes — to  run  on  two  side  wheels  the  same 
as  a  coater's  barrow  or  truck,  or  to  work  both  in 


[26220.]— Trigonometry. —Let  C  D  represent 
the  staff,  nud  nou.  sine,  the  circle  passing  through 
it.  B  und  C  also  passes  through  D  (Enc.  III.,  21). 
We  see  that  H  0\  and  F  Oi  drawn  respectively 
from  the  middle  points  of  B  A  and  C  D  at  right 


angles  will  meet  in  O,  the  ceutro  of  the  circle : 
.'.  VCOD  =  18°  (Enc.  III.  »).   Non.  O  F  =  H  E 


=  A  E  +  i  A  B,  and 


CF 
O  T 


tan.  15°,  ic. 


Tho 


tho  centre,  as  shown  in  Fig.  2,  Fig.  1  showing  the 
conversion.  The  axle  bar  to  be  made  in  two  pieces  ; 
by  drawing  them  outwards  as  bolts  you  can  liberate 
the  two  wheols  working  in  unison.  'Slots  and  keys 
to  axle  bars  will  keep  them  securely  fixed. — Joseph 
William  Fennell. 


second  part  of  this  query  ia  beyond  my  comprehen- 
sion.—T.  MITCHE80J*. 

[26238.]— Mildew  on  Vines— This  generally 
arises  from  a  damp  close  atmosphere  and  insuffi- 
cient ventllatiou.  Give  plenty  of  air  in  fine  weather, 
close  only  a^ night,  and  syringe  with  a  weak  solution 
of  Gishurat's  compound,  or  sprinkle  flowers  of 
sulphur  liberally  over  the  infected  plants. — Viona. 

[26247.1— The  Mustel  Instrument. — I  think 
"  W.  C.  D."  might  take  the  drawing  on  p.  120  as  s 
guide  to  "  scale."  I  do  not  know  that  in  Mustel's 
instrument  the  channels  are  deeper  at  one  end  than 
tie  other.  The  drawing  on  p.  120  represents  the 
American  model,  and  tho  difference  may  be  rendered 
necessary  by  the  "  voicing"  of  tho  reeds.  "  W.  C.  D." 
says  the  "double  pans  excepted."  but  it  seems  to  me, 
on  looking  at  the  drawing,  that  they  are  also  deeper, 
oulv  at  the  reverse  end  us  regards  the  reed.  I  think 
"  W.  C.  P."  may  take  the  dimcusioua  I  have  fre- 
quently given  as  to  "  apertures."  Take  the  channels 
about  as  drawn,  and  tunc  his  harp  eolienne  reeds  to 
give  a  slow  celeste ;  and— well.  I  am  afraid  he  will 
not  get  much  more  information  on  the  subject. 
Neither  Mustel's  instrument  nor  the  orchestral 
organ  depends  for  its  quality  on  sixes  of  chanuela. 
&c.  and  the  amateur  who  has  to  ask  for  the  A,  B,  C 
of  the  matter  is  surely  going  beyond  the  mark  when 
he  asks  elementary  questions  and  leads  one  to  imagine 
that  he  is  abont  to  make  a  Mustel.  After  a  few  years 
of  practice  with  pans  and  reeds,  agreat  many  failures, 
aud  an  unlimited  supply  of  cash,  an  amateur  may  hope 
to  produce  a  first-class  instrument,  for  there  are 
severul  men  who  can  produce  tho  equal  of  Mustel's 
instruments  or  the  orchestral  at  the  "  price ;"  but  to 
start  on  an  instrument  of  that  size  and  quality — to 
try  a  'prentice  hand,  as  it  were,  on  what  costs  the 
master  no.  small  amount  of  labour— is,  excuso  me, 
slightly  absurd. — Saul  Btmea. 

[26265.]  -Electro-Magnet.— What  do  you  really 
want — a  permanent  or  electro-magnet  ?  Your  query, 
us  it  now  stands,  admits  of  no  answer.  Be  more 
explicit,  and  I  will  endeavour  to  help  you. — Aconite. 

[26270]  —  Valve  Setting.  —  "  Ingenienr's " 
answer  to  this  question  in  last  No.  will.  I  think,  be 
hardly  considered  satisfactory.  While  agreeing 
with  his  remarks  about  possible  cause,  that  may 
interrupt  the  passage  of  the  steam,  yet  I  do  not 
think  in  the  present  case  the  fault  is  altogether 
there,  and  if  any  at  all  it  may  be  at  tho  governor. 
But  as  to  the  recommendation  of  mere  lead,  the  only 
one  given,  I  am  rather  inclined  to  question,  for  the 
simple  reason  that  it  may  not  be  possible  to  give  it 
any  more.  I  may  bo  wrong,  but  it  appears  to  me 
from  the  diagrams  that  the  present  lead  is  the 
entire  opening  of  the  port— that  is,  the  slide  has 
travelled  to  its  extreme  position  and  thus  opens  no 
farther ;  if  this  be  the  case  in  giving  more  lead  von 
will  close  the  port  altogether.  But  "Q.  E.  D." 
can  easily  settle  that  without  making  any  altera- 
tions. I  think  this  rather  an  exceptional  case  and 
reqnires  nice  'setting  of  the  valve.  If  found  as 
above  then  you  will  have  to  givo  as  little  lead  as 
possible,  bringing  your  port  open  at  the  proper  time. 
The  less  that  it  is,  the  more  necessary  it  is  to  have 
it  at  the  right  time ;  at  present  it  seems  to  be  too 
soon,  thus  closing,  or  beginning  to  close,  which  will 
have  much  the  same  effect,  before  the  piston  has 
cleared  the  centre  ;  therefore  if  you  make  any 
change  iu  the  lead  it  will  be  less  instead  of  more. — 
T.  Harrison. 

[26272.]— Extinction  of  Life— Reference  to 
back  volumes  would,  I  think,  benefit  the  qnerist, 
and  save  valuable  space  from  being  used  in  futile 
questions.— Aconite. 

[26280.] -SignaUing  Apparatus  — If  f  P.'a  "  re- 
ply is  not  satisfactory,  I  have  a  writing  apparatus 
which  answers  to  all  tho  requirements  in  reply 
(18654,  Vol.  in.)  I  will  advertise  my  address  if  re- 
quired—T.  M. 

[26202.]  —  Warts  on  the  Hands.  —  My  own 
practice  is  whenever  you  eat  an  apple  cut  off  a 
piece,  rub  it  on  the  warts  so  that  the  juice  gets  well 
on  them,  and  let  it  dry  on.  The  malic  and  aeetio 
acid  of  the  apple  juice  will  cause  the  warts  to  dwindle 
away  like  magic.  This  1  have  found  better  than 
any  application  of  caustic  or  strong  acid. — SraiON- 

IDES. 

[26301.]— Colliery  Manager's  Certificate.— I 
am  obliged  to  "  Mining  Engineer"  for  his  reply  in 
your  last  issue,  but  in  the  first  place  wonld  inform 
him  that  he  has  lost  sight  of  the  nature  of  my 
query,  either  by  hasty  reading  or  imperfect  under- 
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standing.  I  asked  "whether  the  holding  of  a 
certificate  would  be  a  sufficient  guarantee  of  com- 
petency for  a  person  to  assume  the  management  of 
a  colliery  ?"  I  did  not  say  that  I  felt  competent  to 
manage  a  colliery  (having  no  experience),  which 
would  be  ridiculous,  but  I  do  say  that  I  can  pass  the 
examination  ;  therefore  I  contend  the  holding  of  a 
certificate  (although  of  vital  importance)  is  quite  a 
secondary  question  for  a  manager's  abilities.  I 
am  aware  that  mistakes  are  made  by  our  most 
eminent  engineers  (and  not  a  few,  I  presume,  by 
"  Mining  Engineer  "  if  he  is  fortunate  enough  to 
have  the  management  of  any  works),  and  it  was 
with  that  object  in  view,  seeing  so  much  importance 
attached  to  these  appointments,  that  led  me  to 
insert  my  question  for  the  benefit  of  "Mining 
Engineer,"  "who  is  so  far  advanced  in  all  the 
bearings  of  the  Coal  Mines  Regulation  Act  of 
1872."  I  will  state  that  a  young  man.  age  about 
S3  years,  whom  I  know  and  see  almost  daily,  has 
passed  an  examination,  having  no  previous  practical 
experience  of  collieries,  and  is  now  managing  a 
large  colliery.  How  does  this  happen?  Is  it 
ridiculous  ;  if  so  it  is  true.  I  do  think  "  Mining 
Engineer"  must  be  short  of  logic  to  compare 
the  subject  in  question  to  the  medical  pro- 
fession. We  know  the  education  that  must  be 
attained  before  a  doctor  gets  his  diploma— therefore 
such  comparisons  are  ridiculous.  In  closing  allow 
me  to  ask  "  Mining  Engineer "  to  consult  my 
query  and  say  whether  bo  finds  me  saying  that  I 
am  competent  to  guide  and  conduct  colliery  opera- 
tions. If  so  I  will  withdraw ;  if  not  I  shall  be  glad  to 
fully  discuss  the  question  with  him  (if  at  the  lieight 
travesty),  but  as  yet  my  query  is  quite  unanswered. 
— S.  W. 

[26306.]  —Use  of  Colour  edlQlass  in  Hothouses. 
—I  cannot  speak  from  actual  personal  experience ; 
but  I  have  read  much  on  this  subject  in  various 
journals  dedicated  to  horticultural  matters,  and  the 
general  result  of  several  carefully-conducted  experi- 
ments seems  to  ho  that,  although  violet  glass  favours 
Bomewhat  germination,  ret,  taken  as  a  whole,  none 
is  so  satisfactory  in  its  effects  as  tho  plain  unco  loured 
glass,  which  permits  a  nearly  free  passagn  of  the 
different  coloured  rays,  as  they  exist  in  the  sun- 
beam . — Ita  L I  a  no  . 

[26310.]— Pumping.— An  ordinary  pump  will  lift 
water  16  feet  without  a  clack. — Foxo. 

[26310.]— Pumping.— I  presume  that  by  "an 
ordinary  pump,"  "  W.  S.  W."  means  the  suction 
pump.  If  se,  it  will  not  lift  water  more  than  34ft. 
feet  above  the  level  of  the  water  in  the  well.  As  a 
rule,  the  height  is  less  than  30ft.,  as  pump  fittings 
are  faulty,  and  the  vacuum  created  is  not  perfect. 
If  he  means  the  force-pump,  he  can  raise  a  column 
of  water  to  any  height,  the  conditions  necessary 
being  power  and  machinery.  The  following  is  the 
formula : — Let  a  be  the  number  of  linear  feet  of 
water  above  the  piston,  and  b  the  number  of  feet 
below  it  to  the  surface  of  well ;  and  let  p  be  the 
length  of  the  column  equal  to  the  atmospheric  pres- 
sure; then,  since  in  raising  the  piston  the  down- 
ward pressure  of  tho  atmosphere  has  to  be  overcome, 
the  height  of  the  equivalent  column  of  water  lifted 
is  a  +  p ;  but  the  upward  pressure  against  this  is 
equal  to  tho  height  of  a  column  of  water  of  height 
p  -  b  ;  hence  (o  +  p)  -  (p  -  6)  =  o  +  b. 
"W.  S.  W."  asks  "what  is  the  greatest  distance 
such  a  pump  will  start  at  ?"  The  answer  is  (theo- 
retically) 34ft.,  if  the  pump  be  perfect,  and  valves 
quite  air-tight,  which  is,  perhaps,  too  much  to 
expect.— G.  L.  Fenwick. 

[26310.]— Pumping—  The  longest  depth  that  a 
pump  of  any  sort  will  lift  from  lowest  clack  to 
water's  edge  is  80ft. ;  but  if  you  want  it  to  pump 
deeper  you  must  place  another  clack  or  valve  about 
midway  in  the  suction-pipe.  A  force-pump  will 
pump  deeper,  because  the  working  portion  can  be 
fixed  in  the  well.— Apprentice  Plumber. 

[26311.]— Iron-plated  Merchantmen.— "  J.  S. 
S.  appears  to  me  to  bo  under  the  impression  that 
iron  ships  and  iron-clad  ships  are  identical,  and,  if 
so,  I  wonld  recommend  him  to  take  the  first  oppor- 
tunity of  correcting  his  imagination  by  actual 
observation.  However,  I  may  acquaint  him  that 
the  thickness  of  iron  plates  used  in  the  construction 
of  iron  ships  varies  not  only  with  the  sire,  descrip- 
tion, and  character  of  the  vessels,  but  in  the  parts  to 
which  they  are  applied.  Decay  arises  from  oxida- 
tion, and,  as  with  ironwork  on  shore,  paint  is 
generally  relied  upon  as  a  preservative.  I  cannot 
say  how  long  the  plating  will  last ;  but  there  are 
steamers  now  running  which  have  been  afloat  for 
several  years  without  renewal  in  that  particular.  I 
have  never  heard  of  any  accident  arising  from 
failure  of  blates  to  bear  tho  strain  for  which  they 
were  intended.— Tracker. 

J26312.]— Washing  Flannel.— Some  time  ago  a 
friend  of  mine  from  America,  who  is  largely  engaged 
in  the  wool  trade,  assured  me  that  the  most  effectual 
way  to  avoid  shrinkage  in  flannel  and  woollen  goods 
was  to  plunge  them,  when  new,  in  boiling  water, 
and  let  them  dry  without  wringing.  I  must  admit 
I  was  very  sceptical,  but  on  trial  I  found  the  state- 
ment borne  out  by  the  facts.— Tortona. 

[26312.]— Washing  Flannel.— As  none  of  our 
lady  friends  have  replied,  I  will  furnish  directions, 
based  upon  scientific  reasons  tested  by  practice,  by 
which  my  own  flannels  are  preserved  in  good  condi- 
tion. Do  not  buy  a  fine-grained  Saxony  flannel,  but 
a  soft  Welsh  one.   Boil  up  Bome  good  soap  in  water, 


and  add  it  to  sufficient  warm  water  to  make  a  good 
lather— nearly  as  warm  as  the  hand  will  bear ;  rub 
the  flannel  lightly  in  this  upon  the  worst  parts; 
transfer  to  a  tub  containing  a  similar  lather, 
in  which  effect  the  process  known  as  maiding,  or 
dollying  (which  is  something  like  the  old  up  and 
down  plan  of  churning),  now  remove  to  a -  tub  of 
clean  water  somewhat  cooler,  and  rinse  out  lightly. 
Wring  out  softly  and  dry  as  soon  as  possible,  and  in 
the  air  if  possible.  Understand  that  the  shrinking 
of  flannel  is  really  a  process  of  felting ;  therefore  as 
little  working  as  possible  should  be  put  on  the 
material  while  wet,  and  care  should  be  taken  not  to 
make  it  too  hot,  nor  to  use  cold  water :  the  reason 
it  should  be  rinsed  once  only  is  to  leave  a  little 
greasy  soap  in  the  wool,  as  this  is  essential  to  good 
condition  of  woollen  fabrics ;  if  the  natural  oil  of 
the  wool  is  entirely  removed,  the  fibre  becomes 
brittle.— Sigma. 

[26312.]— Washing  Flannel.— Steep  the  shirt  in 
cold  water  for  an  hour,  boil  soap  in  rain  water,  add 
some  of  this  mixture  to  some  cold  rain-water  in  the 
dolly-tub.  Dolly  to  a  lather,  immerse  the  shirt,  and 
dolly  well ;  rub  no  soap  on  the  flannel.  Repeat  the 
dollying  with  fresh  mixture,  and  then  dolly  in  clear 
water  without  soap.  Wring  well,  shake  the  shirt, 
and  hang  out  at  once  to  dry. — Brother  Bob's 
Wife. 

[26312  ]— Washing  Flannel.— I  should  advise 
"L.S.  C."  to  buy  his  flannel,  shrink  it  himself,  and 
get  it  mode  up. — Foxo. 

[26313.]— Piston  Lubricant.— There  is  no  better 
"  piston  lubricant "  than  good  Russian  tallow.— 
Foxo. 

[28313.1  —  Piston  Lubricants.  —  Watchmakers 
frequently  make  use  of  the  following  receipt,  which 

1  have  been  told  is  excellent.  Place  a  slip  of  load 
(perfectly  clean)  in  a  white  glass  vessel  of  olive  oil. 
Expose  the  vessel  to  the  direct  rays  of  the  sun  for  a 
few  days,  till  there  is  a  settled  deposit  at  the  bottom 
of  the  vessel,  and  the  oil  has  become  clear  and 
colourless.  The  oil  thus  purified  is  very  limpid,  and 
docs  not  thicken  with  age.  Although  this  is 
essentially  a  receipt  used  principally  by  watch- 
makers, I  sbonld  imagine  that  it  would  answer 
quite  as  effectively  (assuming,  of  course,  the  querist 
prepares  a  greater  quantity)  with  larger  machinery. 
—Aconite. 

[26314.]— Horse-power  of  Shafts.— No  single 
rule  will  apply  to  all  kinds  of  shafting.  The  strain 
upon  shafting  conveying  motion  to  machinery  must 
vary  immensely.  At  one  moment  it  may  be  nil,  at 
the  next  it  may  be  double  or  treble  the  average.  A 
wave  striking  the  paddle  of  a  ship  at  full  speed  is  an 
illustration.  Then  the  torsive  strength  varies  with 
the  material  used.  It  has  been  found  by  experiment 
that  English  wrought-iron  cylindrical  shafts  of  an 
inch  in  diameter  will  not  bear  a  greater  permanent 
load  than  3351b.  at  a  foot  leverage ;  Swedish  iron  a 
little  less;  cast  iron.  3301b.,  and  different  qualities 
of  steel  5601b.  to  5001b.  The  test  in  each  case  was 
simple  and  regular,  so  that  a  large  margin  would 
have  to  be  allowed  in  practice.  The  rule  is, 
"Multiply  the  number  of  lbs.  (given  above)  three 
times  by  the  diameter  in  inches,  and  divide  by  the 
length  of  the  lever  1n  feet."  Example :— Required 
the  strain  that  can  be  applied  at  the  end  of  a  lever 

2  feet  long  to  turn  or  twist  an  English  wrought-iron 
shaft  4  inches  in  diameter  ? 

g35  x  V  4  x  4  «  21410  lb.,  or  0  57  tons. 

For  calculating  the  dimensions  of  shafts  the  follow- 
ing is  the  rule  :— "  Divide  the  power  by  the  velocity, 
extract  the  cube  root  of  the  quotient,  and  multiply 
by  7  for  the  diameter  in  inches."  Thus  :— Required 
the  diameter  of  a  wrought-iron  shaft  for  100 
horse-power,  making  20  revolutions  per  minute. 

NJj?  =  6,  and  *•/  5  =  17  inches ;  then  7  x  17 
20 

11 '9  inches,  the  diameter  of  the  shaft  required. 
Another  rule  is  to  make  prime  movers  twice  as 
strong  as  second  movers,  Ac— Q.  L.  Fenwick. 

[26314.]— Horse-Power  of  Shafts.— An  approxi 
mate  and  reliable  rule  is : — 

Let  D  =  diam.  of  shaft  in  inches 

N  =  number  of  revolutions 

H  =  horse-power. 
A  constant  for  crank  shafts  and  prime  movers  =  200 
Ditto  for  light  shafts  in  mills,  Ac.  =  100 ; 


.-.  D 


'  '200  H 


N 


H=  ^.-G.  Almond. 

S 28315.1— Tubbing.— If  castings  could  be  obtained 
hout  faults  of  any  kind  it  wonld  be  sufficient  to 
increase  the  thickness  proportionately  to  the  depth  ; 
in  other   words,    the   pressure   to   be  resisted 
multiplied  by  diameter  of  shaft.    The  following 
formula  may  be  used  for  practical  purposes : — 
Let  P  =  vertical  depth  in  feet 
D  =  diameter  of  shaft  in  feet 
x  =  thiokness  of  plate  required  in  feet. 

—Valentine. 

[26315.]— Tubbing.— There  are  different  formula 
for  ascertaining  the  thickness  of  tubbing,  and  as  you 
are  actually  having  tubbing  put  down  at  a  depth  of 
90  yards  I  would  advise  you  to  avoid  all  formula  on 


the  subject.  You  will  find  a  printed  table  for  tab- 
bing, compiled  from  practical  experience,  by  E. 
Hedley.  See  "  Colliery  Manager's  Calculator."  Ac- 
cording to  this  table  your  tubbing  should  be  jio. 
thick,  height  of  plates  24in.,  with  eight  plates  in  the 
circle.  This  is  for  a  shaft  90  yards  deep,  10ft.  dia- 
meter, and  1171b.  pressure  per  square  inch,  as  stated 
in  your  query.— More  Light. 

[26316.]— Ropes.— Multiply  the  weight  (tons)  by 
11  ;  the  product  will  be  the  square  of  the  circum- 
ference in  inches.  Thns  :— Required  the  site  of  a 
rope  to  carry  6  tons -6  x  11  =  88  and  «/68  =  fcrlZm. 
the  circumference  of  the  rope  required.— G.  L 
Fbnwick. 

[26319.]  —  Strontian,  Selenitic  Lime,  and 
Cement. — Strontian  is  not  selonite.  and  the  descrip- 
tion given  of  the  material  is  so  vague  as  to  render  it 
impossible  to  give  trustworthy  advice.  I  can  only 
say  that  if  strontian,  and  the  pebbles  removed  by 
sifting,  the  production  of  the  nitrate  for  pyrotechnic 
and  other  purposes  would  probably  pay  well.  If 
selenitic  in  character,  and  containing  a  fair  amount 
of  sulphate  of  lime,  it  might  pay  to  burn  it  to  pro- 
duce a  kind  of  cement. — Ax  trite. 

[26320.1 — Cannel  Coal. — This  mineral  derives  iU 
name  of  Cannel  or  candle  coal  from  its  burning  with  s 
clear,  bright,  highly  luminous,  and  smokeless  flame. 
It  is  also  frequently  called  parrot  coal,  from  the 
crackling  or  chattering  noiae  which  it  makes  when 
first  thrown  into  the  fire.  It  has  a  fine  compact 
texture  ;  its  fracture  is  even  and  conchoidal  in  every 
direction  ;  it  is  susceptible  of  a  hiuh  polish  like  jet, 
and  may  be  carved  into  ornaments  of  various  kinds. 
It  is  sonorous  when  struck,  and,  being  a  highly 
bitumenised  coal,  yields  a  large  proportion  of  ga«  on 
distillation.— MacDandarts. 

[20320.]— Cannel  Coal.— Cannel  coal  is  chiefly 
characterised  by  its  conchoidal  fracture  and  iW 
waxy  lustre.  It  is  very  hard,  so  that  it  is  possible  to 
work  it  in  a  lathe,  and  has  been  used  in  the  manu- 
facture of  ornaments.  In  some  places  it  is  known 
by  the  name  of  parrot  coal,  from  the  peculiar  crack- 
ling noise  it  makes  when  heated.  It  yields  a  quan- 
tity of  rich  gas  of  very  high  illuminating  power,  hot 
the  coke  is  of  an  inferior  quality,  and  not  at  all 
suited  for  commercial  purposes.— M.  A.  C. 

[26320.]—  Cannel  Coal.— It  is  characterised  chiefly 
by  its  want  of  lustre,  by  the  uniformity  of  it* 
texture,  and  by  the  large  percentage  of  hydrogen  it 
contains.  Thus,  while  Derbyshire  coal  gives  off 
during  distillation  about  470  parts  per  cent  of 
volatile  mutter,  and  "Welsh  fnrnace  coal  only  8"5 
parts,  Scotch  •  ' Jinel  gives  no  less  than  56  5  per 
cent ;  hence  Cannel  coal  is  extremely  well  adapted 
to  the  production  of  gas.— S.  Bottone. 

[26320.]— Cannel  Coal.— This  is  known  as  "gas 
coal,"  and  in  Scotland  as  "  parrot  coal."  External 
characters:  colour,  dark  greyish  black,  massifs, 
internally  glistening,  and  its  lustre  is  resinous; 
fracture,  sometimes  large  and  flat,  conchoidal,  some- 
times even ;  specific  gravity.  1*237.  The  name  u 
derived  from  candle,  owing  to  its  burning  with  s 
clear  bright  flame. — More  Light. 

[26323.]— Lead,  Ac,  Poisoning.— Many  a  qnery 
has  from  time  to  time  appeared  in  the  English 
Mechanic  which  the  writer  might  have  helped  to 
answer  but  for  the  savour  of  an  advertisement 
which  his  commendatory  allusion  to  some  maker  or 
article  in  question  might  bear.  Fair  play  wonld 
seem  to  demand  abstention  likewise  from  derogatory 
allusion  to  the  staple  of  any  particular  trade, 
especially  one  which  "  advertises  "  itself  so  largely 
as  does  the  "  hair  restorer."  But  it  may  fairly  be 
assumed  that  when  something  exists  which  u  not 
advertised  by  tho  trade  it  is  left  to  a  discerning- 
public  to  advertise  themselves  and  each  other  of  it : 
hence  it  cannot  be  unfair  to  me  legitimate  means  of 
"  ventilating  "  even  what  might  be  intended  to  be 

S reserved  as  a  trade  secret.  Hair-restorers  tho  writer 
appily  knows  nothing  about,  nor,  except  negatively , 
lead  poisoning.  1 1  is  a  rule  of  his  house  never  to  use 
water  direct  from  the  tap,  or  (when  by  some  over- 
sight it  has  become  necessary  to  apply  to  the  tap 
direct)  without  allowing  the  water  that  has  stood 
all  night  in  the  leaden  servioe-pipe  to  run  apaee- 
But  d  propos  of  the  general  question  of  absorption 
of  poisonous  substances  into  the  system  it  may  w 
well  to  call  attention  to  a  danger  where  it  may  not 
be  generally  known  to  exist.  "  Copying  pencil*, 
are  becoming  very  popular.  One  of  these  ft*  •* 
perhaps  undesirable  to  "  advertise  "  the  name  ol 
the  maker)  was  lately  being  pointed  by  a  gentleman, 
who,  while  doing  so,  accidentally  cut  his  tramp, 
and  innoculated  himself  with  the  material,  lne 
result  was  inflammation,  which  increased  and  spread 
to  a  most  serious  extent— the  back,  thighs,. calves, 
and  even  toes  being  affected— the  putien*.bein£,^*j 
up  for  some  weeks,  and  informed  by  nu.ni1r*5?v 
adviser  that,  had  he  not  been  in  robust  naaJw 
previously,  the  event  would  certainly  kave  w« 
fatal.  Perhaps  some  one  outside  "  the  trade  can 
tell  us  what  these  goods  are  made  0L-F1MW* 
G.  G. 

[26324.1-Charcoal  as  a  Medicine. -In  reply  to 
this  querist  I  shall  confine  myself  almost  e»J}relTlw 
the  chemical  portion  of  the  query,  leaving  »•  Mr 
Biological  effects  of  charcoal  administered  IR*eJn*JJJ 
to  be  discussed  by  some  one  having  more  mtima 
knowledge  of  that  particular  branch.  .CW**) 
then,  is  one  of  the  results  of  the  dry  distillation  « 
vegetable  or  animal  matter,  whereby  the  volau« 
matter,  such  as  hydrogen,  carburetted  hydrops, 


Digitized  by 


Google 


*   July  7,  1876. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  589. 


441 


'hydrogen  sulphide,  ammonia,  and  more  complex 
'  .volatile  compounds  distil  over,  while  carbon  (the 
'  para  charcoal),  along  with  the  non-volatile  consti- 
1  -taunt*  of  the  wood  or  organic  matter,  such  as  silica, 
potash,  lime,  soda,  salts,  sulphates,  chlorides,  Ac., 
l  remains  behind.   It  will  be  very  evident,  then,  thai 
-the  parity  of  the  charcoal  will  depend  greatly  on 
.  the  freedom  of  the  wood.  Ac.,  need  to  produce  it 
from  non-volatile  constituents.   For  this  reason 
.  carbon  or  charcoal  produced  by  the  close  distillation 
of  pure  sugar  or  pure  starch  will  be  purer  than  that 
produced  from  wood.   But  the  efficacy  of  charcoal  as 
1  a  disinfectant  depends  in  great  measure  on  its 
'  porosity.  Hence,  although  the  diamond  and  gra- 
phite are  among  the  purest  forms  of  carbon,  yet 
-  they  exert  little  or  no  disinfectant  power.  This 
porosity  enables  it  to  absorb  large  quantities  of 
gaseous  matters,   such    as  ammonia,  hydrogen, 
oxygen,  Ac-   Bat  one  point  must  be  noted  in  con- 
nection with  its  administration  medicinally,  and 
that  is,  that  even  the  most  absorbent  variety  loses, 
to  a  great  extent,  this  property  when  reduced  to 
powder.  For  this  reason  I  am  extremely  doubtful 
whether  powdered  charcoal  administered  internally 
has  any  effect,  except  on  the  imagination ;  for 
carbon  is  perfectly  insoluble  in  any  of  the  menstrua 
found  in  the  bnman  stomach.   The  annexed  table, 
giving  the  amount  of  carbon  to  be  obtained  by  the 
drr  distillation  of  various  woods,  may  be  inter- 
esting ■■— 

Weight  of  char- 
lib,  of  wood  of  coal  in  os. 

White  birch   31 

Red  beech   31 

Large  leaved  linden  3$ 

Oak   4* 

Ash   

Horse  cb  estnut   

Lombardy  poplar   

White  poplar  

Bird  chea-ry   

Basket  willow  

Buckthorn   

Logwood   

Alder   34 

Juniper  3i 

White  fir   3j[ 

Common  pine  3i 

Common  savin  Si 

Bed  fir  34 

Elm   4i 

Apple    •   3} 

The  above  is  collated  from  several  tables  triven  by 
Mospratt,  reduced  to  the  same  standard  of  lib.  of 
wood.  The  ordinary  mode  of  preparing  charcoal 
consists  in  arranging  logs  of  wood,  not  more  than 
4ft.  long  by  6in.  thick,  either  vertically  or  horizon- 
tally, stems  and  branches  being  employed  to  fill  up 
the  interstices.  The  whole  is  covered  with  from  Sin. 
to  Din.  of  earth,  or,  better  still,  a  mixture  of  earth 
and  fine  charcoal,  over  a  layer  of  leaves  and  small 
brushwood,  kept  moistened  with  water.  The  heap  is 
ignited  by  throwing  hot  coals  in  an  opening  at  the 
top,  when  the  fire  draws  to  the  sides  towards  small 
openings  left  around  the  base.  A  heavy  yellowish 
grey  smoke,  along  with  much  moisture,  first  appears, 
which  condenses  on  the  outer  covering.  The  fire 
should  be  rapid  during  this,  the  sweating  process, 
to  avoid  explosions,  aud  the  heap  carefully  sweated 
off,  requiring  sixteen  hours  from  the  beginning. 
The  general  shrinking  of  the  wood  opens  cracks, 
when  the  coalman  mounts  the  heap,  rams  the  wood 
together,  and  replaces  the  covering.  When  the  heap 
is  fairly  warmed,  and  no  farther  explosions  are 
feared,  the  openings  are  closed  and  the  heap  suffered 
to  burn  from  three  to  four  days,  while  the  collier 

^ watches  to  secure  equal  combustion  in  all  parts, 
iw  openings  are  now  and  then  made  for  the 
escape  of  tarry  matter,  and  a  few  others  at  the  foot ; 
and  after  from  four  to  eight  days  others  half  way  up 
the  heap  to  clear  the  outside  logs.  If  a  blue  flame 
rises  the  openings  are  stopped  and  made  lower  down. 
When  the  fire  gradually  breaks  out  uniformly  at  the 
base  the  charring  is  complete.  The  whole  time 
required  varies  from  six  days  to  four  weeks.  A  heap 
of  3,000  cnbic  feet  requires  about  fifteen  days.  The 
above  account  is  given  by  Bernays.  But  much  of 
the  charcoal  found  in  commerce  is  obtained  during 
the  dry  distillation  of  wood  in  cast-iron  retorts  for 
the  production  of  pyroligneous  acid ;  and  this  latter 
variety  will  generally  be  found  much  more  free  from 
extraneous  matter  than  the  former.  A  very  pure 
form  of  wood  charcoal  may  be  prepared  on  a  small 
scale  by  placing  a  few  small  blocks  of  good  dry  wood 
in  an  earthenware  retort,  carefully  luting  the  top, 
and  exposing  the  whole  to  a  gradually  increasing 
heat,  to  bright  cherry  red.  until  no  more  gas  escapes 
from  the  tube.  The  tube  should  then  be  immediately 
closed  with  a  tigh  t- fit  ting  cork,  and  the  retort  re- 
moved from  the  fire  and  allowed  to  cool.  When  cold 
the  luting  is  to  be  removed,  the  resulting  charcoal 
quickly  placed  in  a  wide-mouthed  stoppered  bottle, 
care  being  taken  to  avoid  all  exposure  to  the  air,  as 
the  charcoal  rapidly  absorbs  air  and  other  gases,  and 
thus  loses  it  absorptive  powers.  The  very  purest 
form  of  carbon  pre  parable  artificially  is  undoubtedly 
that  obtained  by  the  decomposition  of  carbon  dioxide 
by  potassium ;  but  that  is  too  expensive  for  any 
practical  use.  I  am  not  acquainted  with  any  pro- 
cess by  which  carbon  can  be  produced  in  anything 
like  a  state  of  purity  in  open  vessels,  unless  it  be  the 
decomposition  of  sugar  and  similar  bodies  by  sul- 
phuric acid;  but  even  then  the  resulting  carbon 
retains  much  hydrogen  and  oxygen.  As  to  the  elec- 


trical sources  of  carbon  the  result  is  incomparably 
small  when  referred  to  the  cost  of  the  apparatus  and 
materials  needed.— A.  F.  J. 

[26325.]— Damp  Walla.— I  have  seen  a  similar 
ease  effectually  remedied  by  giving  three  coats  of 
"varnish  bottoms"  to  the  defective  walls.— Wal- 
MNOTON. 

[26325.]— Damp  Walla— I  have  found  the  fol- 
lowing render  walls  waterproof : — Jib.  Castile  soap 
dissolved  in  1  gal.  of  boiling  water,  and  applied  hot 
to  the  wall  when  dry  with  a  flat  brush,  care  being 
taken  to  avoid  froth  or  bubbles.  Allow  to  dry  24 
hours.  For  second  wash,  Jib.  of  alum  to  2 gals,  of 
warm  water,  applied  in  the  same  manner,  and  the 
process  repeated  until  the  wall  is  perfectly  imper- 
vious.— MONO-B0LPB.il>*. 

[26325.]— Damp  Walls.— When  damp  walls  pro- 
ceed from  deliquescence  in  the  case  of  muriate  of 
soda,  Ac. .  in  intimate  combination  with  the  sand 
used  for  the  mortar,  it  is  merely  necessary  to  wash 
the  wall  with  a  strong  solution  of  alum.  This 
effectually  converts  the  deliquescent  salt  into  an 
efflorescent  one.  and  the  cure  is  complete ;  or  alum 
may  be  added  to  the  plaster  in  the  first  instance. 
(Francis.)— Aconitk. 

[28325.]— Damp  Walla.— I  have  experienced  the 
same  inconvenience  from  dampness  alluded  to  by 
"  Wet  Blanket,"  and  had  much  difficulty  in  over- 
coming it.  Singular  enough,  houses  built  of  granite, 
although  that  material  is  of  the  hardest  known 
character,  and  naturally  impervious  to  water,  if  in 
exposed  oositionsare  liable  to  become  damp  from 
its  non-absorbent  property,  and  especially  so  if  the 
mortar  used  has  been  bad,  because  the  rain  driving 
on  to  the  walls  cannot  penetrate  the  granite,  but 
is  sucked  in  through  the  mortar  joints,  and  there 
remains  until  it  has  become  evaporated  either  from 
the  exterior  or  interior  of  the  house.  As  a  rule, 
larger  quantities  of  mortar  are  used  in  granite 
houses  than  in  those  built  of  brick  or  stone,  owing 
to  the  roughness  and  unevenness  of  the  bed  and 

Joints  ;  hence  an  increase  of  the  evil  complained  of 
iy  "  Wet  Blanket."  To  effect  a  cure,  I  recommend, 
first  of  all,  that  the  "  rough  east "  be  removed  from 
the  walls,  and  then  that  the  joints  be  well  and 
deeply  raked  out,  and  then,  if  the  granite  be  grey, 
point  in  with  pure  Roman  cement,  or,  if  red,  with 
pure  Portland  cement,  as  the  colours  of  the  joints 
will  then  contrast  well  with  the  granite,  and  either 
be  efficacious  for  the  purpose  intended.  But  should 
it  be  impossible  to  take  off  the  "rough  cast,"  then 
cover  it  over  with  two  good  coats  of  boiled  oil,  or  of 
oil-colonr  paint,  or.  to  prevent  discolouration,  with 
an  application  of  Bansome's  silicate  and  calcium, 
according  to  the  instructions  from  the  manufac- 
turers ;  but,  in  case  either  of  my  recommendations 
be  pursued  by  "  Wet  Blanket,"  he  must  be  willing 
patiently  to  await  the  results,  as  time,  long  time, 
is  necessary  for  its  practical  and  successful  elucida- 
tion.—T.  D. 

[26326.]— Damp  Walla.— If  "Wot  Blanket" 
would  line  his  walls  with  wall-sheeting  felt,  pre- 
pared for  the  purpose,  then  paper  them,  he  would 
have  no  more  cause  to  complain  of  damp  walls.  He 
will  get  full  instructions  how  to  put  it  on  from  the 
makers  or  dealers  in  it.— Gamma. 

[28326. 1— Violin  Playing.— A  professional  violin- 
player  of  my  acquaintance  has  a  curved  piece  of 
wood  formed  to  the  same  curve  as  the  part  of  the 
violin  where  the  chin  rests  ;  it  is  about  (in.  high  on 
the  outside,  sloping  off  to  about  Ji □.  on  the  inside ; 
the  length  of  the  piece  is  about  3jin.  or  4in. ;  width, 
Jin. ;  it  is  covered  with  velvet  and  fastened  to  the 
violin  with  glue.  He  says  it  answers  perfectly  and 
does  not  injure  the  tone  of  the  violin  at  all.— V.  V. 

[26326.] -Violin  Playing.— If  "Noswad"  be 
not  in  a  very  humble  position,  I  should  advise  him 
to  invest  a  trifle,  say  2s.  6d.,  in  the  purchase  of  a 
"  fiddle-holder"  procurable  at  any  mnsicseller's,  or 
if  his  musicseller  has  none  in  stock,  he  can  easily 
have  one  forwarded  from  B.  Cocks  and  Co.,  of 
London.  There  is  a  practice  very  much  resorted  to 
by  professionals— viz..  by  placing  the  pocket 
handkerchief,  folded,  underneath  the  waistcoat,  at 
the  left  side  of  the  breast,  almost  touohing  the  neck, 
by  which  the  violin  can  be  held,  additional  to  the 
"fiddle-holder,"  and  "Noswad"  will  have  no 
further  trouble,  but  be  able  to  play  on  the  shifts 
with  ease.— W.  Fikldkn. 


.]— Violin  Playing.— Ton  can  buy  a  chin- 
rest  at  any  music  shop ;  it  forms  a  projection  for 
the  chin  to  catch  hold  of.— Sabum. 


.]— Mildew  on  Vines.— What  is  known 
as  mildew  on  vines  is  caused  by  a  kind  of  parasitical 
fungus,  and  the  best,  if  not  the  only  remedy  is  the 
application  of  sulphur.  The  most  convenient  method 
is  to  boil  sulphur  with  lime  and  water  till  a  bright 
yellow  solution  of  calcic  sulphide  is  obtained.  Wash 
over  every  part  of  the  plant  with  this  liquid,  very 
much  diluted.  This  is  decomposed  by  the  carbonic 
acid  of  the  plant,  and  a  thin  white  film  of  sulphur  is 
produced  over  the  surface,  which  effectually  destroys 
the  parasite  without  injuring  the  vine.— MacDan- 
DASTH. 

[26329.]— Tenon  8aw.—"  B.  N."may  improve 
his  saw  in  this  way  if  not  very  bad  :— Take  off  back, 
taper  off  bock  of  blade  about  iin.  from  front  end 
to  middle,  close  the  groove  in  back  firmly  by 
hammering,  replace  it,  and  by  tapping  the  front 
end  of  back,  the  blade  will  be  drawn  straight.  If 
this  fails  take  it  to  a  saw-maker's.— I.  O.  E. 


[26329.1— Tenon-saw.— "B.  N."  can  take  the 
"  buckle  *  out  of  his  tenon  saw  by  laying  it  fiat  on 
a  small  bench  anvil  and  hammering  it,  nut  it  is  a 
very  ticklish  job,  and  he  will  be  almost  snre  to  make 
it  worse,  if  he  has  had  no  experience.  Better  take 
it  to  a  saw-sharpener.— Foxo. 

[26330.]— Pyroteehny.— Ton  will  obtain  all  the 
information  yon  require  by  a  perusal  of  that  admi- 
rable little  book,  "The  Art  of  Pyroteehny,"  by  Dr. 
W.  H.  Brown,  pages  10  to  47.  The  method  of 
making  cases,  Ac,  and  the  formulas  for  all  kinds  of 
composition  are  given  in  detail. — W.  J.  Lancaster. 

[2633I.T— Hot  Water  Coil  Heated  by  Oa«.- 
The  inclosed  drawing,  I  think,  will  suit  his 


Enrpose.  The  fumes  from  the  gas  are  carried  off 
y  the  pipe,  A,  to  any  convenient  outlet. — Coil. 
[26332.]— Length  of  a  Strap.— The  information 
asked  for  by  "Wowy"  will  be  most  effectively 
given  with  the  assistance  of  a  diagram.  A*  the 
diameter  of  the  larger  pulley  is  14ft.  A  B  =  (7  -  4'25) 
=  2  76;  and  B  C  =  26  5.  Thon  «f  (275*  +  265*) 
=  A  C  =  26  601.   Half  the  circumference,  A  H  E  = 


{  (14  x  31416)  =  21-9012 ;  and  half  the  circumfer- 
ence, C  G  F  =  (|  8-5  +  3  1416)  =  13  3518.  There- 
fore i  the  circumference  of  the  larger  pulley  +  J  the 
circumference  of  the  smaller  pulley  +  AC  +  EF  = 
the  exact  length  of  the  strap,  or 

A  H  E  =  21-0912 
C  G  F  =  13-3618 
A  C  =  26-604 
E  F  =  28  604 

88-551  feet,  the  length  of 
the  strap  required. — Q.  L.  Fen  wick. 

[26332 J— Length  of  a  Strap.— Let  A  B  C  D  and 
E  F  G  H  be  the  2  pulleys.  We  will  denote  K  L  the 
distance  between  the  centres  by  P :  .'.  P  =  26*5  ft., 
also  we  will  denote  K  A  the  radius  of  the  large 


by  B  :  .•.  B  =  4  4663  ft. :  also  we  will  denote 
E  the  radius  of  the  small  pulley  by  r:  .:.  r  = 
27066  ft. :  also  we  will  denote  F  M  by  *. 

Now.  K  M  -  (P  +  r  +  m). 
And  KM  :  (r  +  m)  ::  B:r; 
.'.  (P  +  r  +  •)  :  (r  +  m)  ::  B:r; 
.-.  r  (P  +  r  +  a)  =  B  (r  +  •) ; 
.•.  ;P  +  f)r  +  r»  =  Br  +  Bi; 
.•.  r  (P  +  r)  -  B  r  =  B  •  -  r  m ; 
r  (P  +  r  -  B)  =  *  (B  -  r) ; 

.-.  m  -  *  <PR+-T_--_R  =  38-2484 feet. 

Now,  in  the  triangle  L  E  M, 
M  E*  +  E  L»  =  L  M*. 
Or  M  E»  +  r*  =  (r  +  e)« ; 
.-.  M  E  =  ■/  {r  +  3fl)  -  r>  =  40*8646  feet. 
Again  in  the  triangle.  KAM. 

K  A*  +  AM*  =  KM*; 
.-.  A  M*  +  B*  =  (P  +  r  +  *)*; 
.-.  A  M  -  -/  (P  +  r  +  m)*  -  tt»  =  67-3640 feet; 
.-.  AE  =  AM-ME  =  281963  feet  -  28ft.  2in. 
very  approximately.    Now  in  the  triangle,  KAM, 
the  angle,  A  K  M,  must  be  found. 

.'.  angle  A  K  M  -  82*  4' ; 
.-.  angle  A  K  C  =  178°  8*  j 
.••  we  form  the  proportion 

As  360°  :  181°  -  62*  ::  14ft.  :  arc  A  D  C ; 
.'.  arc  A  D  C  =  7ft.  8in.  very  nearly. 
Again  as  360°  :  178°  8"  ::  8  5ft.  :  arc  E  F  G  ; 

.-.  arc  E  F  G  =  4ft.  very  nearly  ; 
••■  whole  length  of  strap  =  08  feet  very  nearly. 
-J.  H.  Drake, 
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[26333.]— Pedals  to  Harmonium.— The  simplest 
war  to  attach  pedals  to'a  harmonium  is  to  got  some 
ordinary  organ  trackers  with  screwed  wires  at  the 
ends.  Eves  are  inserted  in  the  keys  into  which  the 
upper  ends  of  the  trackers  are  inserted.  A  series  of 
levers  are  pivoted  on  a  rail  attached  to  the  bottom 
boards  of  the  harmonium,  and  their  free  ends  pro- 
ject about  lin.  from  the  front  of  the  instrument, 
working  in  a  guide  rack  in  the  inside  of  the  case. 
The  trackers  are  attached  to  the  levers  by  hooks 
and  eyes,  screws  and  buttons,  or  any  other  approved 
device.  The  pedals  themselves  are  an  a  removable 
frame,  their  free  ends  being  cut  into  a  sort  of 
tongue  which  fits  with  a  sort  of  mouth  in  the  free 
ends  of  the  levers.  If  yon  refer  to  p.  181  you  will 
see  an  illustration  of  pedals  applied  to  an  organ 
which  will  answer  the  purpose  here,  except  that  the 
action  of  the  lever  is  reversed.  Some  little  care  is 
required  in  adjusting:  the  springs,  so  as  to  keep  the 
touch  of  the  keys  the  same ;  but  the  trackers  may 
be  so  made  with  a  swivel  joint  in  the  wire-ooupling 
that  the  key  can  be  depressed  withont  affecting  the 
pedal.  An  alternative  method  is  to  put  long  levers 
at  the  bottom,  which  actuate  long  stickers  at  the 
back ;  the  stickers  operate  levers  carried  over  the 
top  of  the  keys,  which  they  depress  when  set  to 
work.  Of  course,  your  correspondent  knows  that 
he  must  have  a  separate  attachment  for  blowing  the 
bellows.  I  do  not  know  whether  the  above  is  the 
simplest  or  the  best  way  of  attaching  pedals,  as 
often  in  planning  out  an  instrument,  where  space 
can  be  left,  more  suitable  arrangements  will  occur : 
but  providing  that  there  is  room  for  the  passage  of 
the  wires  between  the  pan  and  the  case,  1  think  the 
plan  is  as  simple  as  can  be  desired. — Saul  Rtmea. 

[26335.1— Maiae.— The  best,  simplest,  most  pala- 
table, and  cheapest  mode  of  preparing  maize  as  an 
article  of  food  is  certainly  that  adopted  by  the  in- 
habitants of  Northern  Italy  and  the  South  of  France. 
Maize  thus  prepared  is  known  as  "  Polenta,"  from 
a  count  of  that  name,  who  introduced  it  into  Italy. 
To  produce  good  polenta,  the  Indian  corn  must  not 
be  too  finely  ground :  on  the  contrary,  the  individual 
particles  should  not  be  less  than  l-50th  of  an  inch 
across.  Bonacina,  of  Cross-street,  Leatber-lane, 
used  to  keep  real  Italian  maize  flour,  which  would 
give  "G.  F.  L."  an  idea  of  the  size  it  ought  to  be 
ground  to.  Supposing  you  hare  good  freshly-ground 
tlour,  place  a  clean  Urge  saucepan  on  the  fire,  about 
half  full  of  water,  to  which  salt  must  be  added  in 
the  proportion  of  about  los.  to  the  gallon.  When 
the  water  boils,  throw  in,  a  handful  at  a  time,  suffi- 
cient maize  flour  to  render  the  mass  so  thick  that 
a  spoon  will  stand  upright  in  it.  Stir  continually 
with  a  rounded  stick,  like  a  copper  stick,  until  the 
mass  begins  to  boil  again.  Now,  allow  it  to  boil  a 
few  seconds  without  stirring  (this  will  cause  it  to 
detach  cleanly  from  the  saucepan),  and  then  invert 
the  saucepan  over  a  clean  Soured  board.  The 
polenta  is  now  ready  to  be  eaten.  It  should  be  cut 
with  a  string,  as  soap  is,  and  may  be  eaten  either 
with  cold  milk,  with  butter  and  grated  cheese,  with 
meat  gravy,  with  sausages,  or,  indeed,  with  almost 
anything  which  agrees  with  potatoes.  It  is  also 
very  nice  with  jam  or  treacle.  When  cold,  if  cut 
into  slices,  about  Jin.  thick,  and  fried  with  dripping, 
it  makes  a  very  palatable  meal  of  itself.— Selimo 

BoTTONH. 

[26336.]— Analysing  Air.— The  simplest  method 
for  you  to  adopt  to  obtain  an  idea  as  to  the  purity 
of  the  air  in  your  room  is  to  poor  into  a  saucer,  or 
into  awash-hand  basin,  about  an  ounce  of  Condy's 
fluid,  and  fill  np  with  water.  Get  the  crimson 
liquid,  which  is  really  permanganate  of  potash,  and 
after  having  been  exposed  for  some  hours  it  will 
lose  its  crimson  tint.  The  rapidity  with  which  it 
loses  its  tint  roughly  determines  the  amount  of 
organic  matter  in  the  room.  I  wonld  advise  you  to 
get  a  little  stock  of  the  fluid  and  well  dilute  it, 
then  pour  into  a  watering-can,  and  sprinkle-  the 
floor  of  yonr  room  before  retiring  to  rest.— W.  J. 
Lancaster. 

[26336.1— Analysing  Air.— To  perform  a  really 
good  analysis  of  atmospheric  air  requires  at  least  as 
much,  If  not  more,  skill  than  is  required  in  any 
other  analysis.  As  shown  by  Dr.  Angas  Smith,  the 
salubrity  or  otherwise  of  atmospheric  air  depends 
on  such  trifling  variations  in  the  relative  amount  of 
carbonic  acid  gas,  oxygen,  nitrogen,  ammonia,  Ac., 
that  unless  the  analyses  are  conducted  with  the 
greatest  care  very  little  of  trustworthy  information 
can  be  gathered  from  them.  The  following  is,  bow- 
ever,  the  outline  of  a  process  which  is  tolerably 
correct  in  its  results,  and  which  may  be  practised 
even  by  an  amateur.  We  will  first  endeavour  to  get 
some  knowledge  of  the  grosser  floating  impurities 
the  air  may  contain,  such  as  floating  germs,  dust, 
&c.  To  this  end  a  funnel  should  be  affixed  to  the 
top  of  an  aspirator,  and  on  the  funnel  an  ounee  of 

Erfectly  clean  loosely-carded  cotton  wool  should 
lightly  pressed  down.  A  given  quantity  of  the 
air  to  be  tested  (say  100  litres;  should  now  bo  drawn 
through  this  by  means  of  the  aspirator.  The  cotton 
wool  should  then  bo  weighed,  and  its  increase  noted. 
This  will  represent  pretty  nearly  the  floating  solid 
impurities.  To  recognise  whether  these  consist  of 
fungoid  germs,  dust,  Ac,  recourse  must  be  had  to  a 
good  microscope.  The  next  step  will  be  to  ascertain 
the  percentage  of  oxygen  and  carbonic  acid  gas. 
For  this  purpose  a  given  quantity  of  air  (say  1  litre) 
is  placed  in  a  long,  wide,  graduated  tube,  standing 
over  water.  A  piece  of  phosphorus  is  ceased  to  pro- 
ject into  the  sir  space  o*  w;, cylinder  bymeansof  a 


bent  wire  passing  np  from  below.  The  oxygen  in 
the  air  slowly  oxidises  the  phosphorus,  producing 
an  oxide  which  is  entirely  soluble  in  water.  After 
about  24  hours  the  action  is  complete,  the  oxygen  is 
totally  absorbed  by  the  phosphorus  and  dissolved  in 
the  water,  which  water  rises  in  the  tube  or  cylinder 
to  a  height  corresponding  to  the  amount  of  oxygen 
removed.  This  amount  can  be  read  off  from  the 
graduations,  care  being  taken  that  the  temperature 
at  the  beginning  of  the  experiment  (when  the  air 
was  first  measured)  and  at  the  second  measurement 
shonld  be  the  same.   The  loss  represents  the  oxygen 

S resent.  A  trifling  doduotion  niusl  be  made  from 
lis  for  carbonic  acid  gas,  the  exact  amount  of 
which  may  be  obtained  as  follows  :  A  given  quan- 
tity of  air  (previously  drawn  through  pumice-stone 
soaked  in  sulphuric  acid,  in  order  to  dry  it)  is  caused 
to  pass,  by  means  of  an  aspirator,  through  weighed 
tubes  containing  caustic  potash  (m  solntion),  when 
the  increase  of  weight  in  the  tabes  will  give  the 
weight  of  the  carbon  dioxide  contained  in  toe  given 
amonnt  of  air,  whioh  should  not  be  less  than  20 
litres,  as  the  amount  of  carbon  dioxide  is  relatively 
so  small  that,  unless  such  a  quantity  be  used,  the 
increase  in  weight  will  be  almost  inappreciable.  The 
amount  of  water  (aqueous  vapour)  contained  in  the 
air  may  be  measured  in  the  same  way.  substituting 
pumice-stone  soaked  in  oil  of  vitriol  for  the  caustic 
potash  in  the  tube.  The  annexed  is  a  fair  specimen 
of  the  average  constitution  of  atmospheric  air,  as 
given  by  Prof.  Miller:  Nitrogen,  7795;  oxygen, 
20  61 ;  aqueous  vapour  (variable),  about  l'e ;  car- 
bonic anhydride  (carbon  dioxide,  oarbonio  acid  gas), 
'04 ;  nitric  acid,  ammonia,  and  marsh  gas,  traces ; 
and,  near  towns,  traoes  of  sulphuretted  hydrogen 
and  sulphurous  anhydride.  Sulphuretted  hydrogen 
is  certainly  very  injurious,  and  air  whioh  quickly 
blackens  paper  soaked  in  acetate  of  lead,  and  hung 
up  damp,  may  safely  be  rejected  as  unfit  for  breath- 
ing. U  ammonia  be  present  in  any  considerable 
amount  a  given  quantity  of  air  drawn  through  a 
small  quantity  of  Nessler's  tost  solution,  inclosed 
in  a  tube  or  bulb,  will  produce  the  usual  brown  pre- 
cipitate ;  while,  on  the  other  hand,  by  previously 
weighing  the  tubes  or  bulbs  containing  the  Nessler 
test  solntion,  the  increase  in  weight  in  the  said 
tubes  or  bulbs  represents  the  ammonia  present  in  the 
given  quantity  of  atmospheric  air  which  has  been 
operated  upon.  There  are  several  other  modes  by 
which  the  amonnt  of  oxygen  contained  in  air  may 
be  ascertained,  and  perhaps  the  best  (thongh  by  no 
means  the  easiest  of  execution)  is  to  cause  a  given 
quantity  of  the  dried  air  to  pass  over  copper  turn- 
ings (previously  weighed)  heated  to  redness  in  a 
combustion  tube.  The  copper  absorbs  the  whom  of 
the  oxygen,  and  becomes  proportionately  heavier, 
the  increase  of  weight  being  due  to  the  oxygen 
absorbed.— Pas  si  Bstk. 

[26337.]— Engine  Queries.— I  have  seen  the 
arrangement,  shown  in  sketch,  where  a  b  c  d  is  the 


valve  easing,  V  the  valve,  s  s  and  E  steam  and 
exhaust  ports,  v  r  value  rod,  and/ohta  small 
cylinder,  in  which  the  piston,  p,  works,  steam  tight, 
and  is  connected  to  the  valve  by  the  rod  r.  It  will 
easily  be  seen  that  the  steam  entering  throngh  the 
pipe,  T,  will  press  equally  on  the  back  of  the  valve 
and  on  the  piston,  p,  therefore  the  pressure  on  tho 
valve  will  be  balanced  by  that  on  the  piston.  The 
area  of  the  piston  should  bo  a  little  less  than  the 
area  of  the  back  of  valve,  so  that  the  valve  may  be 
kept  up  to  the  cylinder  face.  The  pressure  in 
"  Canadian's  "  boiler  is  rather  too  great— it  should 
be  about  581b.  per  square  inch.— E.  B. 

[20339.]— Magneto-Electric  Maohine.— There 
are  so  many  different  forms  of  magneto-electric 
machines  now  made,  that  withont  seeing  the  parti- 
cular one  in  question  it  would  be  very  difficult  to 
give  intelligible  instructions  as  to  the  mode  of 
winding  the  wire  on  tho  bobbins,  of  picking  up  the 
currents  generated,  Ac,  in  any  particular  maohine. 
I  will,  however,  endeavour  to  give  a  concise  but 
clear  idea  of  the  principles  on  which  all  magneto- 
electric  machines  are  constructed ;  this  will  enable 
"  V/.  E.  A."  to  reconstruct  his  defective  maohine, 
and  to  arrange  tho_  "commutator"  or  "current 
gatherer  "  as  be  desires.  In  the  first  place,  it  is  a 
physical  law  that  when  a  piece  of  soft  iron  is  caused 
to  become  magnetic  by  induction  or  otherwise,  a 
flow  of  electricity  circulates  aiouud  that  piece  of 
iron  at  right  angles  to  the  field  of  magnetic  induc- 
tion. Thus,  consider  yourself  to  be  a  bar  of  soft 
iron,  and  suppose  that  your  head  has  acquired  mag- 
netism, causing  it  to  point  to  the  north  pole,  while 


your  feet  have  acquired  magnetism,  causing  tbra  to 
point  to  the  south,  then  a  current  of  electricity 
would  flow  from  your  left  over  your  chest  to  your 
right,  and  round  your  back  again  to  yonr  left.  If 
you  were  now  suddenly  demagnetised  a  flow  in  the 
inverse  direction  would  immediately  take  place. 
Now,  it  is  very  easy  to  induce  magnetism  in  s  piece 
of  soft  iron  ;  one  need  only  present  it  to  the  poles  of 
a  permanent  magnet  to  insure  its  acquiring  tempo- 
rary magnetism,  which  is  lost  as  soon  as  the  magnet 
is  removed.  One  of  the  simplest  modes  of  thai 
rapidly  magnetising  and  demagnetising  a  piece  of 
soft  iron  is  to  fix  it  centrically  on  an  axis,  and  caaw 
it  to  rotate  before  the  poles  of  a  fixed  horseshoe 
magnet.  In  practice  the  form  usually  given  to  soft 
iron  is  that  of  two  bars  standing  upright  on  a  fist 

flute,  the  whole  being  screwed  together  so  aa  to 
orra  virtually  one  piece.  This  is  traversed  by  an 
axis,  carrying  a  pulley  at  one  extremity,  by  means 
of  which  the  whole  arrangement,  when  fixed  before 
the  poles  of  the  permanent  magnet,  may  bo  made  to 
rotate.  (See  Fig.  1,  whore  A  represents  the  axis,  B 


\ 


the  soft  iron  armature,  and  C  the  pulley.)  Now,  if 
this  armature  be  caused  to  rotate  before  the  poles  of 
a  fixed  magnet  no  less  than  fonr  waves  of  electricity 
will  circulate  around  it  at  each  revolution.  Refer- 
ring to  Fig.  2  let  us  suppose  that  S  and  N  represent 
respectively  the  south  and  north  polen  of  a  perma- 
nent magnet,  before  which  the  armature,  B,  is 
caused  to  rotate  in  the  direction  represented  by  the 
arrows.  While  at  B  no  current,  of  course,  flows,  for 
the  two  heads  of  the  armature  are  equally  affected 
in  opposite  directions  by  the  opposite  poles  of  the 
magnet,  which  at  this  point  neutralise  each  other's 
effects.  But  as  B  approaches  the  position  1  it 
becomes  magnetised,  and  a  ware  of  electricity 
passes  around  it.  So,  again,  at  leaving  N,  and 
taking  the  position  2,  the  armature,  B,  becomes 
demagnetised,  thereby  censing  a  flow  in  the  opposite 
direction.  Neutrality  now  again  ensues,  as  the 
armature  completes  a  semi- revolution,  to  he  suc- 
ceeded by  a  similar  set  of  magnestisations  and  de- 
magnetisations, accompanied  by  two  opposite  flowiof 
electricity,  as  the  armature  successively  takes  up 
the  positions  marked  3  and  4,  the  only  difference 
being  that  the  waves  of  electricity  are  in  opporiW 
directions  to  those  induced  at  1  and  2,  since  the  por- 
tion of  the  armature,  B,  is  under  the  influence  of  a 
magnetic  pole  of  opposite  name,  and  consequently 
has  magnetism  of  opposite  nature  induced  in  it 
Having  thus  succeeded  in  producing  a  series  of 
electrical  waves  around  the  toft  iron  armature, 
nothing  now  remains  to  be  done  bnt  to  collect  the 
fluid  at  each  wave.  This  maybe  done  by  surrounding 
the  two  legs  of  the  armature  with  coils  of  insulated 
copper  wire,  and  bringing  out  the  ends  in  contact 
with  the  handles  or  binding  screws.  Bnt  how  can 
we  maintain  contact  during  revolution  withoot 
either  twisting  the  wire  or  losing  contact?  Tha 
question  pussies  nearly  all  beginners,  yet  it  is  snfi- 
ciently  simple.  The  insulated  copper  wire,  after 
having  been  carried  in  continuous  coils  in  one  direc- 
tion around  both  legs  of  the  armature,  has  its  two 
ends  brought  out  at  the  side  of  the  bobbins  nearest 
the  pulley,  C.  At  this  end  of  the  steel  rod  sernng 
as  an  axis  may  be  affixed  two  ivory  or  ebonite  ring*. 
P  and  N  (Fig.  3),  the  peripheries  of  which  are  cased 
with  brass  or  platinum.  Now,  one  of  the  wires  w 
caused  to  pass  throngh  a  hole  bored  in  the  Errt 
ebonite  ring,  P,  and  then  soldered  to  the  menu 
coating  encircling  the  second  ring,  N,  while  the 
other  is  soldered  at  once  to  the  metal  rim  of  P. ,  AS 
two  springs  press  continuously  against  these  nngj 
the  electrical  waves  are  carried  off  by  them  and 
taken  up  to  the  handles,  binding  screws,  Ac.,  as  «e 
case  may  be.  Arranged  in  this  manner  all  fonr 
waves  are  utilised,  bnt  the  direction  changes  twice 
at  every  revolution.  If  it  be  desirable  to  avoid ttos, 
and  to  produce  the  succession  of  waves  continuously 
in  one  direction  only,  each  ivory  ring  must  bare  it* 
metal  collar  divided  into  two  quadrants,  each  « 
which  must  be  in  connection  with  the  two  oppoaiw 
wires.  The  only  other  remark  I  need  make  wit" 
reference  to  the  bobbins  is,  that  in  wmwngontts 
wire,  at  the  place  where  the  wire  leaves  one  howm 
to  pass  over  to  tho  other,  it  must  not  pass  from  out- 
side to  outside,  so  as  to  produce  a  straight  line,  w» 
from  outside  to  inside,  so  as  to  produoe a 
l«tter  co ,  otherwise  the  electricity  will  flow  m0PP«" 
directions  in  the  two  bobbins,  and  no  effect  wui  w 
evident.— Audachs  F.  J. 
[26348.]— Arsenio  and  Antimony -Pf^*'" 


bolb  substances  by  passing  sulphuretted 'hydrogen 
through  an  acid  solution,  which  is  made  by  MUU* 
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tlipm  down  almost  to  dryness  with  HCL  then 
Muting  with  water ;  boil  the  residue  with  carbonate 
of  ammonia  for  16  minutes— filter.  Tent  the  fibrate 
for  arsenic  by  Marsh's  method.  Dissolve  the 
residue  in  HCI  and  confirm  by  Marsh's  method, 
particulars  of  which  will  be  found  in  any  book  on 
quantitative  onalysis.— Caractacus. 

[28343.]— Arsenic  and  Antimony.— Traces  of 
ancoicnm  in  antimony,  and  rice  versa,  may  be 
detected  by  dissolving  the  substance,  and  treating; 
the  solution  in  the  following  manner :— Place  the 
solution  in  a  hydrogen  apparatus,  wash  the  ga9  by 
means  of  a  solution  of  acetate  of  lead,  and  receive 
the  gns  in  a  test-tube  containing  a  solution  of 
nit  rate  of  silver.  Arsenicum,  if  present,  will  be  in 
solution  as  arsenious  ncid,  while  antimony  will  be 
precipitated  as  a  black  powder.  The  nrseuicum  in 
solution  may  be  detecU-d  by  adding  ammonio- 
oitiatc  of  silver,  the  yellow  arsenile  of  silver  being 
found.  In  the  search  for  antimony  the  black  pre- 
cipitate must  be  treated  with  tartaric  and  hydro- 
chloric acids,  and  finally  with  sulphuretted  hydrogen, 
the  antimony  being  precipitated  as  the  orange 
sulphide.  The  above  reactions  may  be  explained  by 
the  equations  :—AsH3  +  3H7  0  +  6AgNoj  = 
HjAso3  +  6HNos  +  SAg,  and  SbHs  +  3AgNoj  = 
SbNgj  +  3HN03.— E.  W ALTON. 

[203U.]— Two-manual  Harmoniums.— I  send, 
as  requested,  a  diagrammatic  drawing  of  the 
arrangement  of  reeds,  pans,  Ac,  which  I  should 
prefer  in  a  two-manual  harmonium  ;  but,  as  I  have 
not  scale  drawings  or  patterns,  and  do  not  make 
instruments  myself,  I  am  unable  to  supply  detailed 
drawings  or  measurements.  The  scales  for  the  pans 
1  'have  already  given  at  p.  698,  Vol.  XX.,  p.  389, 
Yol.  XXI.,  and  elsewhere,  for  which  see  indices. 
The  dimensions  of  tho  longest  channels  I  have 
marked,  the  drawing  representing  a  section  through 
lowest  C,  but  with  sundry  parts  added  that  would 
not  come  just  on  that  line.  Looking  at  the  lower 
pan,  at  the  right'  hand  1b  the  cor  Anglais,  or  8ft., 
then  the  bourdon,  or  reft.,  then  in  a  separate  pan 
(whfch  can  be  added  afterwards,  if  the  instrument  is 
planted  oat  for  it)  the  bassoon,  or  8ft.  No.  2,  and 
the  clarion,  or  4ft.  Between  these  two  pans  a  line 
will  be  seen,  which  at  tbe  bottom  connect*  with  the 
stop  action  (I  have  given  full  details  of  the  French 
acHou  before),  and  at  the  upper  part  has  a  series  of 
table*,  T.   The  bent  levers  do  not  act  on  these 


if  much  has  to  be  t!one  to  the  reeds.  The  alterna- 
tive method  is  to  turn  the  upper  pans  on  the  side, 
and  place  them  so  that  the  reeds  are  easily  got  at 
from  the  back ;  but,  as  I  have  said,  personally  I 
prefer  tho  arrangement  shown.  The  stop  action 
with  lever,  as  attached  to  the  upper  pans,  is  de- 
picted in  the  drawing.  The  manunl  coupler  I  pre- 
fer is  shown  in  enlarged  section  to  the  left  of 
the  drawing  at  C.  It  consists  of  two  half  round 
bars,  with  square  groove  phmed  in  each  ;  holes  are 
made  at  distances  corresponding  to  the  keys,  and 
-wooden  stickers  or  pins  work  easily  through  them. 
These  pins  have  leather  collars  ronnd  them,  which 
while  they  do  not  prevent  the  pins  working  easily  in 
the  coupler  bar,  pro  vent  them  falling  out,  or  coming 
too  far  through  the  holes.  It  will  be  seen  that  a 
quarter  turn  brings  them  into  action,  or  vice  versa. 
The  grand  feu  rod  will  actuate  the  tables,  T,  and  is 
to  be  brought  into  operation  by  pushing  in  a  plunger 
placed  conveniently  for  the  right  knee  between  the 
two  knee-levers.  The  action  will  also  connect  with 
the  grand  jen  rod  of  the  npper  instrument,  and  bring 
the  coupler  into  play.  The  swell  shutters,  as  I  have 
before  explained,  will  be  operated  by  knee-levers,  and 
also  by  stops,  but  it  will  be  an  easy  matter  to 
arrange  another  plunger  convenient  to  tho  left  knee, 
which  will  open  all  the  swells  full  at  once.  The 
swell  te  the  lower  manual  may  of  course  be  dis- 
pensed with,  bnt  if  used  it  should  be  arranged  so 
that  the  front  and  back  boards  could  easily  be  re- 
moved for  inspecting  the  pallet  action.  I  have  not 
attempted  to  settle  the  best  position  of  tbe  shutters. 
The  pan  for  the  pedal  reeds  will  be  located  at  the 
back,  and  hare  a  dead-weight  reservoir  supplied 
from  the  main  well  and  fitted  with  a  self-acting 
stop-valve  and  safety-valve.  The  pedals  themselves 
will  be  immediately  in  front  of  the  treadles,  the 
latter  being  raised  about  6in.  from  the  ground.  The 
connection  between  pedals  and  pan  may  be  any 
suitable  modification  of  the  arrangements  shown  in 
other  parts.  I  think  that  is  all ;  but  while  I  shall 
be  pleased  to  see  any  criticism  of  this  plan,  espe- 
cially if  it  points  out  defects  and  their  remedies,  I 
should  like  to  refer  "  A  Novice"  to  Mr.  Browning, 
who  I  see  by  letter  11161  has  an  excellent  two- 
manual  harmonium,  and  who  will  no  donbt  feel  a 
pleasure  in  giving  descriptions  and  measurements 
of  its  various  parts  with  drawings  of  the  mechani- 
cal arrangements  by  which  the  various  effects  are 
obtained.  I  would  do  so  at  once  if  I  had  a  two- 


tables,  bnt  tbey  are  placed  these,  or,  at  least,  I  should 
place  tbera  there,  for  a  grand  jen  rod  to  act  upon. 
The  bottom  line  of  tbe  drawing  represents  the  valve- 
board.  The  connection  between  the  keys  and  the 
pallet*  of  the  bassoon  and  clarion  is  by  means  of  a 
i^n-wee  braes  wire  adjusted  by  a  leather  button. 
These  pans  are  inclosed  in  a  swell  with  Venetian 
abutter*,  but  the  stop  action,  it  will  be  noticed, 
terminates  above  T  in  a  simple  line.  This,  because 
I  found  it  impossible  to  show  tbe  whole  action.  The 
UMjrs,  however,  are  screwed  to  the  npper  side  of 
swell-box,  and  the  levers,  which  are  pivoted  to  a 
stout  bar  of  wood  miming  nnder  the  lower  keys,  are 
of  thinnish  brass,  and  work  between  the  keys,  the 
l»U*r  being  cut  away  for  tbe  purpose.  The  swell  is 
a  hex  provided  with  Venetian  shutters,  S,  as  shown  ; 
tbm  shatters  do  not  run  the  whole  length  of  the 
iaitrasnewt.  bat  are  divided  into  base  and  treble, 
and  left  and  right  knee  levers  act  upon  them  so  as 
to  obtain  forte  in  either  baas  or  treble.  They  are 
also  actuated  by  stops,  and  then  remain  open  until 
closed  by  pushing  in  the  stop.  The  npper  manual 
l>*n  ia  simply  the  front  pan  of  the  lower  reversed. 
»nd  feb*  reeds  ia  it  should  be  of  a  soft  quality  if 
those  en  Use  lower  manual  are  kmd.  At  the  top  ia 
the  wind  chamber,  which,  by  means  of  a  sine, 
wood,  or  tin-plate  pipe,  is  co  ranee  ted  to  the  main 
well  of  the  instrument  below  the  valve-board.  In 
the  lower  manual  the  stop  actsoat  will  push  down 
tue  vaWea  to  tbe  registers,  in  the  upper  it  will  Hft 
tni'nt  ap.  Tbe  parte  of  the  upper  instrument  are 
l«M  fcr  side-irons,  and  are  so  hinged  that  by  re- 
luovnv  the  npper  manual  keys  it  will  be  possible  to 
B««  at  the  reeds  for  removing  dust,  or  for  tuning, 
tut  it  will  be  necessary  to  unscrew  the  wind-pipe 


manual  harmonium,  or  the  opportunity  of  examining 
one.  Nevertheless,  if  I  can  assist  "A  Novice"  in 
comprehending  anything  doubtful  or  difficult  he  has 
only  to  write,  but  I  con  Id  not  spare  the  time,  if  I 
hod  the  skill,  to  work  oat  all  the  measurements  and' 
the  best  arrangements  of  the  details. — Saul  B  tm  ia. 

[26315.]— Cachexia. — It  is  my  ffrm  opinion  that 
"Invalid  "  is  suffering  v.iry  much  from  indigestion. 
Tho  pain  he  complains  <«  below  the  ribs  is  caused 
by  the  distension  of  the  stomach.  Tbe  tongue  being 
white  and  dry  is  strongly  indicative  of  tbis  trouble- 
some malady.  It  is  of  the  highest  importance  that 
thi-  should  be  speedily  relieved,  and,  if  possible, 
eared,  us  it  will  imdoulfadly  tend  to  increase  the 
ralvular  disease  of  the  heart  he  suffers  from.  The 
only  thing  I  should  recommend  him  is  this  :— Avoid 
all  kinds  of  exoiteineut.  Eat  food  light  and  easy  of 
digestion.  Take  as  much  fresh  air  as  you  can 
possibly  afford  to  havo.  The  medicines  you  require 
are  as  follows,  which,  of  course,  must  be  prescribed 
by  a  medical  man  : — A  slight  stimulant,  tonics,  and 
a  slight  purgative  when  the  bowels  are  costive.  It 
is  of  great  importance  for  "  Invalid  "  to  avoid  ex- 
citement of  any  kind,  as  he  asserts  that  he  is  suffer- 
ing from  heart  disease,  and  any  inattention  to  this 
may  prove  dangerous,  however  slight  the  disease 
may  be.  If  he  had  described  some  of  his  chief 
symptoms  I  certainly  could  hare  given  a  little  more 
harmless  advice  than  I  have  been  able  to  give  on  so 
brief  a  description.— 6.  Fetbb. 

[98848.]— Turner's  Cement.— To  fix  an  object 
to  a  face-plate  (chuck)  warm  the  article  in  a 
Bunsen  burner  tin  it  does  not  sweat,  bold  the  stick 
of  cement  in  the  flame  till  it  runs,  then  let  it  drop 


on  the  article  to  be  fixed,  rubbing  it  all  over  the 
face.  Then  treat  the  chuck,  whether  of  wood  or 
metal,  in  the  same  manner  till  it  is  covered  over 
with  a  thin  coating  of  cement ;  now  hold  both 
articles  in  the  flame,  one  in  each  band,  turning 
them  slowry  ronnd  so  that  the  cement  will  not  run 
off.  When  the  cement  on  both  begins  to  ran,  press 
them  together,  move  them  about,  rubbing  them 
together  till  they  begin  to  set,  then  fix  on  mandrel 
to  set  the  article  true  ;  ia  a  few  minutes  it  will  be 
ready  for  working.  It  is  really  wonderful  the 
weight  of  a  job  this  cement  will  hold  when  properly 
used.  That  sold  by  Holtrzanffel  is  good,  but  very 
expensive.  If  "  Gerion  "  likes  I  will  send  him 
recipe  how  to  make  it  himself.— Fobco. 

[20353.]  —  Decomposition  of  Water.  —  One 
Bunsen's  cell  in  perfect  condition  will  just  de- 
compose water,  but  not  to  any  practical  extent. 
Platinum,  gold,  or  carbon  electrodes  may  be  used, 
but  not  any  metal  which  will  oxidise,  especially  at 
the  anode,  as  it  will  combine  with  the  oxygen 
instead  of  releasing  it.  One  Bunsen  with  copper 
electrodes  in  acid  water  would  release  hydrogen 
freely,  bnt  not  oxygen.— Sigma. 

[28358.]— Deoompoaitton  of  Water.— Yon  will 
require  two  cells  to  decompose  water,  and  then  the 
liberated  gases  will  occupy  but  small  volumes.  Six 
Bnnsene  work  well.  You  should  nse  small  platinum 
electrodes;  they  need  not  enter  the  bottom  of 
the  vessel,  bnt  may  be  merely  dipped  in  from  above. 
You  do  not  nse  platinum  wire,  but  small  pieces,  say 
H\n.  long  by  fin.  broad,  will  do  admirably :  solder 
one  end  of  copper  wire  to  one  of  the  electrodes,  and 
the  other  copper  wire  to  the  other  electrode ;  and  I 
would  recommend  yon  to  use  copper  wire  insulated 
with  gutta-percha.— W.  J.  Lancastxr. 

[28354.]— Test  for  Object-glass.— To  give  a 
good  test  for  a  good  Jin.  wonld  De  an  easy  matter, 
bat  there  are  as  many  varieties  of  Jin.  object  lenses 
a*  there  are  of  silver  watches.  There  are  a  host  of 
diatoms,  Ac.,  Ac,  that  a  good  Jin.  will  not  only 
show,  bnt  will  pick  out  an  immense  amount  of, 
detail.  But.  again,  unless  you  know  really  what 
yon  are  looking  for,  yon  are  very  apt  to  err.  Many 
times  when  I  have  been  describing  particular  details 
in  a  special  object  tbe  observer  at  once  jumps  to  the 
conclusion  that  he  sees  ths  whole  of  the  minutisa 
under  investigation.  This  I  have  known  in  some 
cases  to  be  an  impossibility,  and  my  advice  to 
students  of  the  microscope  is  to  purchase  a  good 
book— either  Beale,  Carpenter,  Hogg,  or  some  other 
work  containing  diagrams  of  tfhe  object,  with  the 
special  beads,  dots,  or  lines  in  true  position  ;  then 
yon  can  set  to  work  and  unravel  the  powers  of  your 
microscope.  The  eyepiece  is  for  the  purpose  of 
picking  op  a  greater  number  of  rays  than  could 
pass  through  the  pupil  without  it.  Thus  the  object 
lenses  magnify  the  imsge,  and  from  them  a  divergent 
coae  ef  rays  is  emitted  towards  the  field  lena  of 
eyepiece ;  upon  passing  through  field  lens  these  rays 
suffer  refraction  and  become  convergent,  as  such 
impinging  upon  posterior  surface  of  eye  lens ;  here 
again  they  are  refracted,  and  then  pass  through 
pupil,  so  that  you  will  at  once  see  that  the  eyepiece 
enlarges  the  capacity  of  the  pupil  from  its  normal 
diameter  to  the  diameter  of  field  lens.  You  can 
readily  determine  this  point  by  taking  eyepiece  out 
and  looking  down  tone,  when  you  will  notice,  in 
place  of  the  large  field  of  light,  you  get  a  mere 
speck.  Yon,  of  course,  can  have  any  focus  object 
lens,  and.  if  your  microscope  possesses  the  universal 
thread,  there  will  be  no  difficulty  in  the  matter. — 
W.  J.  Lancaster. 

[28388.]—  Deep  Sea  Specimens. — I  have  cleaned 
several  specimens  of  dredging  from  tbe  same  source 
—vis..  H.M.S.  Challenger— as  follows.  Place  the 
dredging  in  a  Florence  flask  (clean),  and  pour  over 
it  enough  rain-water  to  fill  the  flask  two-thirds  foil ; 
allow  it  to  remain  for  13  hours;  then  agitate 
briskly  for  20  minutes  or  half  an  hour.  I  have  then 
poured  the  whole  on  a  sieve  of  copper  gauze  (80 
threads  to  the  inch),  and  allowed  all  that  would  pass 
through  to  do  so;  then  allow  a  stream  of  water 
from  a  tap  to  run  into  the  sieve,  taking  care  it  does 
not  overflow,  and  sarin g  the  water  as  it  comes 
through.  In  about  fire  minutes  the  shells  will  be 
perfectly  clean,  and  may  be  dried  end  mounted. 
They  win,  up  to  2.000  fathoms,  be  found  to  consist 
mainly  of  Globigerina,  Orbullna,  Ac.  The  water 
that  passed  through  the  sieve,  with  tho  finer  detritus, 
may  now  be  taken 'and  freely  agitated,  and,  after 
allowing  a  short  time  for  settlement,  poured  off  the 
sediment.  Repeat  this  several  times,  and  the  reeidne 
will  consist  or  smaller  specimens  of  tbe  above-named 
foraminifere,  with  small  fragments  of  the  same.  I 
have  not  cleaned  any  dredgings  of  more  than  2,500 
fathoms,  but  have  experienced  no  difficulty  so  fart 
The  thick  water  I  treated  from  several  dredgings 
with  acid,  Ac.,  but  could  detect  no  signs  of  dia to- 
rn aceous  deposit.  I  shall  be  glad  to  exchange 
slides  for  any  othergood  objects  with  John  Mitchell 
or  other  readers.— T.  E.  Mason,  Deal. 

[26380.]— Food  Adulteration— Mnsrtard—  The 
amount  of  foreign  mgredtente  in  mustard  is  now 
usually  extricated  by  the  method  described  by  ma 
some  years  since.  The  fixed  oH  is  extracted  by 
means  of  bensoline  or  ether.  Mustard  naturally 
contains  a  pretty  constant  proportion  of  35  per  cent, 
of  oil.  Any  deficiency  may  be  considered  dne  to  the 
admixture  with  farina,  Ac.  Thus,  if  the  sample 
yields  only  17*5  per  cent,  of  oil,  the  adulteration 
may  be  taken  at  60  per  cent.  In  other  words,  the 
percentage  of  oil  found  multiplied  by  the  factor 
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2'857,  gives  approximately  the  percentage  of  real 
mnstard  in  the  sample.  Tnrmerio  is  readily 
recognised  by  the  microscope.  Another  capital  test 
is  that  described  by  roe  in  the  English  Mechanic. 
No.  385,  August  0. 1872.  The  quantity  of  turmeric 
usually  present  in  mnstard  is  quite  insignificant.— 
Alfred  H.  Allen,  Sheffield. 


J.]— Conoert  Flut©.— Yes.  by  making1  a 
new  one  of  it.  Better  sell  it  to  a  left-handed  player, 
and  buy  a  new  one.— Tyson. 

[26363.]— Photographic  Cheat.— The  simplest 
method  by  which  you  can  make  a  chest,  Ac.,  is  not 
to  hare  all  chemicals,  Ac.,  in  one  chest,  but  to  hare 
two  parcels,  one  a  small  tent  containing  chemicals, 
the  other  a  small  leather  case  to  carry  camera  and 
lens.  _  The  tent  might  be  made  18in.  long  I5in.  wide, 
and  3in.  deep— in  fact,  it  would  be  a  box  having  the 
dimensions  above,  and  with  a  flat  lid  containing 
small  tin  or  zinc  tray  about  Jin.  deep,  a  yellow 
glass  window  in  bottom  of  box  to  form  the  window 
for  working  when  tent  is  in  position.  The  collodion 
and  bath  solution  should  be  in  stoppered  bottles, 
and  the  developing  solution  should  also  be  in  a 
stoppered  bottle,  and  very  much  stronger  than  usual 
—in  fact,  I  would  have  it  of  treble  strength,  so  that 
only  a  small  quantity,  say  4oz.  or  6oz..  would  be 
required  for  a  day's  work,  the  strong  solution  to  be 
diluted  prior  to  being  used.  The  cyanide  solution 
should  also  be  extra  strength ;  this  will  much  reduce 
the  weight  of  box.  An  indiarubber  water-bag  is  the 
most  convenient  receptacle  for  the  water.  The 
whole  of  the  chemicals,  bath,  water-bag,  and  tent- 
cover  will  park  inside  the  box,  and  will  at  once  be 
small,  portable,  and  ready  for  work  in  a  moment. 
The  stand  should  be  made  like  a  folding  camp  stool, 
so  that  when  being  carried  it  would  form  a  comfort- 
able walking  stick  about  ljin.  diameter,  and  3ft.  to 
4ft.  long.— W.  J.  Lancastsr. 

[28361.1— Secondary  Current.— The  secondary 
current  flows  in  one  direction  only ;  bnt  it  has  not 
the  same  power  of  magnetising  an  iron  rod  ns  the 
current  direct  from  battery.— W.  J.  Lancaster. 

[26367. J— Sound  Measurer.— I  am  afraid  your 
query  is  hardly  as  explicit  as  you  could  make  it. 
An  instrument  to  measure  the  sound  of  a  bell 
would  be  a  queer  one  indeed,  bnt  if  you  wish  to 
know  the  number  of  vibrations  which  any  given 
wire,  bell,  or  other  musical  instrument  emits  p«r 
second  that  can  easily  be  obtained  by  means  of  the 
syren.  This  instrument,  when  brought  into  unison 
with  the  wire,  registers  the  number  of  vibrations 
per  second  of  the  wire.  This  is,  however,  not  a 
patent,  and  should  yon  like  to  make  one  I  will  tell 
you  how  to  do  it.  There  are  many  other  methods 
of  obtaining  number  of  vibrations,  as  a  resonance 
glass,  manometric  flames,  Ac.— W.  J.  Lancaster. 

[26368.]  —  Photographic  Gallery. —The  roof 
should  be  well  lighted  from  a  north  aspect,  the 
light  from  southern  sky  should  be  screened  oft"  as 
much  as  possible  ;  you  should  al?o  have  a  fair  side 
light  on  the  eastern  side  of  loft.  Thin  you  can  do 
by  means  of  a  window,  about  4ft.  wide,  extending 
down  to  within  1ft.  of  the  floor  ami  to  within  about 
4ft.  of  background  on  the  other  Bide  of  loft.  A 
light  curtain  would  be  useful  to  reflect  a  little 
light  upon  darker  side  of  face,  and  thus  prevent 
dark  shadow.  Get  as  much  light  as  yon  can 
without  getting  direct  sunlight,  aud  you  will  work 
welL— W.  J.  Lancaster. 

[26380.]— Telescope.— The  lenses  of  a  Huyghenian 
eyepiece  correct  the  aberrations  of  each  other,  but 
not  those  of  the  object-glass.  If  you  wish  to 
improve  the  performance  of  your  telescope  your 
best  chance  will  be.  not  by  getting  either  a  positive 
or  a  negative  eyepiece,  but  a  single  concave  lens, 
so  as  to  make  it  a  Galilean  telescope.  By  so  doing 
you  will,  moreover,  make  it  useful  for  terrestrial 
observations,  inasmuch  as  objects  will  appear  in 
their  natural  position  instead  of  inverted.  — 
W.G.P. 

[26380.]  —  Telescope. — A  shallow  Huyghenian 
works  well  on  a  3in.  non-achro,  stopped  down  to 
liin.,  and  I  have  found  a  single  meniscus  convex 
work  exceedingly  well.  One  of  the  lenses  I  used 
was  f  in.  diameter  and  liin.  focus,  placed  in  a  tube 
liin.  from  eye,  the  eye  end  having  a  small  diaphragm ; 
this,  on  the  3in.,  with  full  aperture,  works  very 
well  indeed.  I  hope  soon  to  be  able  to  give  some 
experimental  details  of  a  new  -form  of  non-achro 
telescope,  which  I  have  reason  to  believe  will  work 
very  fairly.— W.  J.  Lancaster. 

[26383.1— Chlorinated  Soda.—"  T.  L.,  Wolver- 
hampton," may  prepare  this  by  shaking  up  in  a 
bottle  a  quantity  of  bleaching  powder  with  about 
three  or  four  times  its  weight  of  cold  water,  and, 
having  corked  it,  allow  the  residue  to  subside.  Dis- 
solve in  another  vessel  a  quantity  of  soda  crystals, 
and,  having  decanted  the  clear  liquor  off  the  bleach- 
ing powder  into  a  third  vessel,  add  the  solution  of 
soda  crystals  to  it,  as  long  as  a  precipitate  of  car- 
bonate of  lime  falls.  The  clear  liquor  obtained  in 
this  third  vessel  is  a  solution  of  the  "  chlorinated 
soda,"  which  has  simply  to  be  decanted  from  the 
prec^iUted   carbonate  of  lime  and  applied.— 

[88883.]— Chlorinated  Soda.— It  is  the  soda 
compound  corresponding  to  the  so-called  chloride  of 
lime.  It  is  made  by  passing  chlorine  into  solution 
of  caustic  soda.  Bailey,  the  manufacturing  chemists 
of  your  town,  would  supply  it.— Sioma. 


[26383.]  —  Chlorinated  Soda.— A  convenient 
form  of  this  salt  may  be  made  by  stirring  into  a 
strong  hot  solution  of  soda  ash  bleaching  powder 
to  the  amount  of  half  the  soda  used ;  allow  to  cool 
and  clear  under  a  close  cover,  and  siphon  off.  The 
above  is  a  chlorite  of  soda.— J.  F. 

[26383.]— Chlorinated  Soda.— I  have  prepared 
the  above  by  passing  chlorine  gas  into  a  strong 
solution  of  pure  carbonate  of  soda  (a  solution  of 
■Oda  crystals  would  do  as  well,  bnt  it  won't  be  pure) 
until  no  more  chlorine  was  absorbed.  I  made  the 
chlorine  by  treating  bleaching  powder  with  com- 
mercial hydrochloric  acid.  I  am  much  surprised 
that  the  chemists  whom  "T.  L."  asked  did  not 
know  anything  of  this  -ubstanoe,  as  it  is  used  for 
medicinal  purposes. — Caston  Press.  ' 

[26383.] —Chlorinated  Soda.— Make  a  solution  of 
bleaching  powder  (chloride  of  lime)  in  cold  water  and 
filter.  Add  to  the  clear  liqoid  a  solution  of  washing 
sod  a  a«  lout'  as  a  precipitate  is  produced.  The 
filtered  liquid  is  chlorinated  soda.  I  think  the 
original  solution  of  chloride  of  lime  would  probably 
do  just  as  well.— Alfred  H.  Allen. 

[28S8L]-Fleas  in  Old  Thatched  Cottage.— 
Strong  aromatic  plants  are  generally  effective,  such 
as  the  different  compositions  known  by  the  name  of 
fleabane,  and  also  wormwood  strewn  on  the  swept 
floor— the  last  is  very  destructive  to  them.— Anon. 

[26380.]  —  Non-intoxicating  Drinks.  —  The 
oheapest  and  most  easily  prepared  drink  of  the 
above  description  is  made  by  adding  a  "  handful  " 
of  meal  to  a  pint  of  water,  and  stirring  np  the 
mixture.  This  is  very  cooling  in  summer,  and  is 
not  at  all  "  bad  taking."— Caxton  Press. 

[28389.]—  Non-Intoxicating  Drinks.— Being  of 
teetotal  principle1*,  I  feel  it  a  great  pleasure  to  send 
"II.  A.  B."  the  following  recipes  for  summer 
drinks :— Ginger-beer :  Common  brown  sugar  or 
treacle  ljlb.,  wnter  ligal..  loz.  ground  ginger,  and 
a  lemon,  if  preferred.  Boil,  and  then  add  yeast. 
Another :—  Dissolve  4oz.  of  candied  ginger  in  2^gal. 
of  boiling  water,  add  2lb.  of  sugar,  add  loz.  citric 
acid  powdered,  when  nearly  cold,  and  two  table- 
spoonfuls  of  yeast.  Ginger-beer  powder  is  made  as 
follows : — Loaf  sugar,  powdered,  2  drachms,  ginger 
powdered  6  or  7  graius,  carbonate  of  soda  26  grains. 
Mix  well.  Dissolve  the  powder  in  nearly  nab!  a 
tumbler  of  water  and  stir  it  well. — G.  Fryer. 

[26301.]— Spectacles.— Yes.  they  have  been  made, 
but  (what  a  lot  of  bats  there  are  in  the  world)  they 
won't  answer;  this  is  annoying,  but  it  cannot  be 
helped.  The  fault  lies  in  a  peculiar  creaminess 
appearing  on  polished  surface  of  glass  ;  thus  the 
glasses  are  pound  and  polished  in  the  ordinary  way, 
and  then  hardened,  but  in  the  hardening  this 
peculiar  detrimental  haze  appears  on  the  surface 
and  vitiates  them.  By  and  by  some  one  may  set 
bis  brains  to  work  to  get  over  the  difficulty,  and 
till  then  I  must  ask  "  F.  B.  F."  to  hope  on.— W.  J. 
Lancaster. 

[26303.]— Boiler  Bearings.— Boiler  bearings  are 
much  used  in  preference  to  ordinary  brasses,  Ac.,  to 
save  wearing  of  spindle  ends  (not  in  bicycles  only). 
To  give  you  an  idea,  lay,  say,  four  pennies  on  a 
table  (of  course  they  are  at  liberty  to  turn  on  their 
centres),  then  imagine  your  spindle  running  in  the 
space  left  between  them,  one,  two,  or  more  rollers 
according  to  nature  of  work  done.— Tyson. 

[26305.]  — Bicycle  .—  You  cannot  finish  your 
bicycle  "  bright.  '  As  for  painting,  the  surfaces  of 
the  metal  are  not  got  up  to  take  a  polish.  A  bicycle- 
maker  could  no  doubt  do,  or  get  it  done,  for  you, 
but  it  would  be  expensive. — J.  T.  B. 

f 26100.]— Cleaning  Silver  Filagree  Work.— 
Dip  in  a  weak  solation  of  cyanide  of  potassium,  and 
take  care  what  you  do  with  the  said  solution,  as  any 
mistake  about  it  leaves  little  chance  of  rectifying 
the  results. — S iqma. 

[26404.]— Picrate  of  Potash.— Prepared  by  neu- 
tralising a  hot  solution  of  picric  acid  with  caustic 
potash.  On  cooling,  the  salt  is  deposited  in  brilliant 
yellow  crystals,  very  sparingly  soluble  in  cold  water. 
Deflagrates  when  heated :  explodes  when  smartly 
struck.  Formula :  KiCgHa(NO.)sO.— Alfred  H. 
Allen. 

[26404.]— Piorate  of  Potaah.— This  is  prepared 
by  either  neutralising  a  hot  aqueous  solution  of 
picric  acid  with  potash,  or  by  digesting  an  aqueous 
solution  of  potassio  chloride  with  mercurous  picrate. 
Picrate  of  potash  crystallises  in  yellow  jrhombic 
prisms,  and  its  formula  is,  according  ifi  Henry 
Watts,  C4HjK(NOs)sO.— Caxton  Press. 

[26406.]— Tin  and  Lead  Solder.— Two  parts  of 
tin  and  one  of  lead  makes  a  very  good  solder— in 
fact,  makes  the  best  solder  we  have  ever  used.— W. 
J.  Lancaster. 

r26407.]—  Plaster  Colouring.— You  can  paint 
your  plaster  figures  with  colours  made  up  chiefly 
with  turpentine,  or  you  can  size  over  and  then  wash 
with  distemper.  Ask  your  colourman  for  details.— 
J.  T.  B. 

[28407.]— Plaster  Colouring.— When  we  wish  to 
have  no  gloss  on  our  paints  (or,  as  we  say,  have 
them  "  dead  ")  we  put  turps  into  the  paint  in  mixing 
it.— Caxton  Press. 

[36400.]— Mercury.— I  saw  the  planet  on  several 
occasions,  and  am  surprised  you  did  not  get  a 
glimpse.  I  saw  him  better  than  I  have  over  seen 
him  with  the  naked  eye,  and  can  only  suppose  you 
must  have  slightly  miscalculated.  I  was  one  evening 


at  a  good  elevation,  and  saw  the  planet  distinctly 
for  some  three-fourths  of  an  hour. — W.  J.  Lax- 
caster. 

[26412.1—  Joining  Brass  to  Iron.— I  have  msar 
times  soldered  brass  to  iron  in  the  following  manner, 
and,  in  fact,  have  soldered  two  pieces  of  steel  in  the 
same  manner ;  thus :— Well  clean  the  ends  of  the 
iron  or  steel,  and  dip  into  a  strong  solution  of  sol. 
phate  of  copper,  leave  in  for  a  few  minutes,  thee 
take  out  ana  allow  to  dry,  afterwards  soldering  to 
brass  with  ordinary  solder  and  hydrochloric  acid, 
so-called,  killed  with  zinc— W.  J.  Lancaster. 

[26113.]— Asparagua.— If  the  shoots  are  from 
seedling;  plants,  and  you  want  a  crop  of  fresh  plant* 
for  making  up  new  beds  or  replenishing  old  ones, 
don't  cut.  If  you  don't  want  new  plants,  cut.  It  is 
just  the  same  as  for  rhubarb.  If  you  sow  seed,  and 
want  to  get  good  large  stock  roots  as  soon  as  pos- 
sible, don't  take  off  the  leaves.  What  the  books 
mean  is— cut  all  the  shoots  from  the  planted  roots; 
because  if  you  leave  any  on  they  will  grow,  and  the 
plant  will  not  throw  up  another  crop  of  shoots.— 
Saul  Rymea. 

[26415.] -White  Lead.— If  "A.  C.  G."  eonU 
boil  his  broken  article  in  a  strong  solation  of 
caustic  potash  (or  better,  carbonate  of  potash)  for 
some  time,  and  then,  after  washing,  would  agsio 
boil  in  weak  nitric  acid,  I  think  his  white  lead  will 
disappear. — Caxton  Press. 

[20116.] —Cleaning  Hetorta.  —  This  depends 
upon  the  solution  you  have  been  using  in  retort : 
sometimes  a  strong  solution  of  soda  or  potash,  at 
other  times  weak  nitric  or  hydro  chloric  acid  must 
be  used.  The  easiest  way,  when  pos«ible,  is  to  fill 
with  wnter  immediately  you  have  finished  boiling 
your  solutions,  then  well  swill.— W.  J.  Lancaster 

[28418.]  —  Questions  in  Chemistry-  — 1.  The 
manganese  was  bad.  containing  charcoal  or  some 
organic  matter.  2.  Bad  sodium  and  admissions  of 
air  during  the  introduction  of  the  second  piece  of 
sodium.  I  have  passed  through  the  same  exciting 
scenes.  Once  at  a  lecture  f  had  a  small  piece  of 
sodium  and  a  test  tube  lOin.  long,  a  small  quantity 
of  air  got  into  the  tube  and  the  sodium,  being  bad, 
fired,  and  I  presented  the  appearance  of  a  bather 
when  be  re-enters  the  bathing  machine.  All  these 
little  experiences  are  useful— W.  J.  Lancaster. 

[28427.]  —  Silvered  Glass  Befleotors.  —  The 
quantity  of  ozone  near  the  coast,  and  its  peculiar 
oxidising  properties,  would  render  it  a  fatal  enemy 
to  the  use  of  a  reflector.  You  can  protect  a  speculum 
with  a  coat  of  collodion,  but  you  must  remove  it 
before  you  can  make  any  good  observations,  hence 
you  incur  a  liability  to  damage. — W.  J.  Lancabtzx. 

[26428.]— Distances.  — 1.  Glasgow  and  8outn 
Western  route  :  from  Carlisle  to  Dumfries,  33  miles, 
to  Kilmarnock,  804,  miles,  and  to  Glasgow  124  miles. 
2.  Caledonian  route :  Contain  to  Edinburgh,  27$ 
miles,  Carstairs  to  Glasgow,  30}  miles.— BlANBlO. 

[26433.]— Cleaning  Oil  Paintings.— If  yon  wish 
to  do  thom  yourself  buy  and  study  a  book  adver- 
tised in  English  Mechanic— "The  Practical 
Carver  and  Gilders'  Guide,"  published  by  Kent,  23, 
Paternoster-row— J.  T.  B. 

[26435.]— How  to  Copy  a  Print  by  Pressure. 
"  Fiddler  "  can  get  the  materials  and  instruction  for 
the  above  at  some  of  the  large  artists'  oolonrmenin 
Oxford-street,  I  think.— J.  T.  B. 

[28135.1— How  to  Copy  a  Print  by  Pressure  — 
In  default  of  "Fiddler,"  perhaps,  getting  suitable 
directions  to  get  pressed  copy,  which  at  best  1  am 
sure  would  be  unsatisfactory.  I  will  tell  him  bow  I 
have  obtained  the  picture  itself  free  of  the  printing 
on  the  back,  which  process  has  served  me  many 
times  for  many  purposes.  Take  your  picture  and 
cut  the  pap«*r  down  to  the  size  required,  so  as  to 
leave  as  little  paper  as  possible  to  be  operated  npon, 
but  allowing  for  a  narrow  strip  to  be  subsequently 
cut  off  all  round.  Secondly,  take  two  sheets  of  thin 
tough  paper  a  trifle  larger  than  the  paper  containing 
the  picture  (I  found  a  kind  of  straw  piper,  used  for 
book-post  covers,  very  suitable),  and,  after  giving 
one  side  of  the  picture  a  good  careful  coat  of 
thickish  gum  (none  of  your  gum  water),  place 
thereon  one  of  the  thin  sheets,  pressing*it  down :  a 
few  small  air-bubbles  will  not  mnch  matter. 
Thirdly,  turn  over  at  once  and  do  the  other  side  in  an 
exactly  similar  manner.  By  experience  I  fonnd  that  if 
the  gum  be  right,  a  few  minutes  would  suffice  to  let 
the  whole  dry,  but  it  muat  not  get  hard,  there  must 
be  a  limpness  about  it  to  insure  success;  a  little 
practice  on  waste  pieces  will  soon  give  the  required 
judgment  for  deciding  this.  Fourthly,  cut  all  the 
edges  so  as  to  take  a  strip  oft*  all  three  sheets  .  this 
may  be  done  by  holding  the  whole  np  to  the  lurst, 
when  the  edge  of  the  picture  sheet  will  be  evident. 
Fifthly,  with  a  penknife  commence  at  a  corner, 
splitting  the  centre  sheet.  This  sounds  as  difficult 
of  accomplishment,  but  it  is  not  so— it  will  iph* 
before  you  are  aware  of  it  almost,  and,  when  the 
least  bit  is  so  separated,  put  the  knife  down,  ana, 
using  the  two  thumbnails,  gently  bnt  firmly  fores 
the  sides  apart.  If  the  sheet  be  large,  the  help  of  a 
friend  to  pull  will  be  required,  as  the  more  the  sides 
are  supported  as  they  are  drawn  sounder  the  better- 
If  the  gum  is  taken  at  the  right  time  it  is  surprising 
how  easily  the  whole  sheet  will  split.  It  obIt  re- 
mains to  soak  in  water  a  few  minute*,  and  carernU/ 
lift  out  with  a  board  or  plate  the  sheet  containing 
the  picture,  lay  it  out  flat  to  dry,  and  mount  care- 
fully on  white  paper  or  cardboard,  and  -700  M™  * 
picture  second  only  to  a  steel  engraving.— C.  v. 
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UNANSWERED  QUERIES. 


T!.«  numbers  and  titlee  of  queries  which  remain  mum- 
•wsrrd  for  five  vttlcM  are  inserted  in  this  lift,  and  i/  etiU 
unaiunrrrrd  ar#  rrpsafsd  /our  trssks  aflrrxeatrd*.  We  trust 
ow  readers  trill  look  oner  tH«  lift,  end  send  whet  information 
tA«v  oan  for  the  benefit  of  their  fellow-conAribuuirt. 

Since  onr  Inst  Hugh  Clement*  hu  answered  25575. 
85570.  25772.  26011,  20015 ;  "Aconite."  25682;  "Mac 
DnndarU,"  25993. 

25840.  Estimation  of  Combined  Carbon  in  Iron  and 
Steel,  p.  185. 

25852.  Tallow.  185. 

25853.  Rotating  Jnck.  185. 
«5658.    Copyriirht.  185. 

25864.  Wire  Window  Blinds.  185. 

25870.  Soap  Powder.  186. 

25872.  Trolley.  186. 

25874.  Paint  Stones,  1W5. 

25878.  Photography.  186. 


26072. 

■nra. 

2..07.:. 
M079. 
260>0. 

noes, 
■on. 

MOM. 
26H0  4. 

MOBS. 
26l"I, 

26UW. 
26107. 
£6111. 
26112. 
■J.ill.i. 
26116. 
261  lit. 


Blenching  Horn,  p.  2S0. 

HoroloffioAl,  289. 

Iron  and  Concrete  Houses,  2S9. 

Aquaria  Ruity  Tank*.  290. 

Pullevs,  2JK». 

Aniliue  Black.  290. 

Dauhreito.  290. 

Boiler*.  290. 

Organ  Wind-chert,  290. 

Zinc  Organ  Pipe*.  290. 

To  Rovlvo  Box,  29(t. 

Soldering.  100. 

Organ  Pedal*.  290. 

Contra  Ra*«.  290. 

Damp-proof  Paint  or  Varnish,  290. 

Cantilever.  290. 

Biorcle  Saddle,  290. 

To  Cotton  Spinners,  290. 

The  Ast  roscope.  290. 


QUERIES. 


12*439.1— Cylinder  for  Gas  Engine.— Would  one 
of  my  fellow  renders  obliee  mo  with  tho  dimensions  of 
cylinder  for  a  \  horse,  or  not  more  than  }  horse-power 
gas  engine,  to  turn  a  tiin.  crank  ?  Also  what  would  the 
pressure  on  the  piston  bo  in  pounds  per  square  inch  of  the 
mixture  of  gas  and  air  exploded  ?— John  Hall. 

[86440.1— Chemical  Elements.— I  shall  feel  obliged 
if  any  of  your  correspondents  will  state  the  number  of 
chemical  elements  now  known  ;  with  the  names,  symbols, 
atomic  weights,  and  nuanti  valence  of  those  discovered 
sin  co  1868  ?— Palladium. 

126441.]— Spectrum  of  Chlorine.— A  general  de- 
scription of  the  spectrum  of  chlorine,  both  radiation  and 
absorption  P— Palladium. 

ra6442.]-Strength  of  Crystal.— If  I  buy  some 
soda  crystals  from  a  manufacturer,  and  wish  to  ascertain 
the  quantity  of  water  in  those  crystals,  how  am  I  to  pro- 
ceed,  supposing  I  dissolve  a  crystal  weighing  lib.  in  21b. 
of  cold  water,  at  tho  ordinary  temperature  ?  An  answer 
would  greatly  ebligo— Vanadium. 

[26443.]— Sweet-toned  Harmonium.— To  "  8a ox 
RrMEA/'-'-Tlianks  for  your  kind  advice,  but  I  would  bo 
jrlnd  if  yon  would  further  enlighten  me.  What  would  you 
say  to  this  arrangemeut  of  a  2i  row  ? — 1  row  of  8ft.  of  a 
rich  mellow  tone  for  sacred  music  ;  1  of  4ft.,  Fpeaking  as 
promptly  as  possible  for  lively  airs;  and  i,  set  of  thin 
roods  like  those  of  a  ilntina— these  latter  to  h<-  u-ed  occa- 
sionally in  combination  with  other  reeds  in  the  treble,  to 
impart  richness  and  power  to  them.  What  should  be  the 
depth  <•(  channels  fur  tho  set  required  for  the  lively  airs  ? 
Would  it  be  an  improvement  to  bend  some  of  the  sets, 
and  should  they  be  nl»o  twisted  t  Would  the  Munrne 
roed*  be  tho  mo=t  suitable  for  this  instrument  ?  I  would 
like  to  have  the  keys  narrower  than  those  generally  used. 
Wonld  narrowing  tho  channels  injure  the  tone  ?— Solon. 

1 264-44.]— Sound  —  Han  any  of  your  organ  correspon- 
dents explain  the  following  curious  fact  ?  If  two  metal 
organ  pipes,  giving  tho  same  note,  stand  side  by  Bide,  and 
one  is  sounded  whilst  the  other  remains  silent,  if  the 
mouth  of  the  silent  pipo  bo  interfered  with.  as.  for  in- 
stance, by  the  insertion  of  a  piece  of  paper  folded  several 
tines,  the  pitch  of  the  sounding  pipe  is  considerably 
flattened  thereby.  Of  course  the  column  of  air  in  the  silent 
pipe  is  thrown  into  a  state  of  violent  vibration  by  the 
gonnding  one,  but  Wow  the  stoppage  of  this  m  the  former 
shonld  affect  tho  pitch  of  the  latter  is  to  me  incompre- 
hensible.—Thomas  Harrison 


[26445. |-Copying  Tracings  by  Ferro-prus- 
siate.— Would  some  fellow-reader  tell  me  how  to  sensitire 
the  paper,  so  that  by  washing  in  clean  water  after  expo- 
sure, the  surplus  forro-prussiate  is  washed  off,  leaving  tho 
lines  white  on  a  blue  ground  ?— Globb. 

[26446.1 — Pern  Case. — I  want  to  make  a  fern  case, 
SOin.  by  18in.,  and  20in.  high.  Can  any  one  tell  me  how 
many  to  put  in,  and  the  best  kind,  and  how  deep  the  soil 
ought  to  be,  and  if  they  require  much  water  ?— T.  Sandy. 

[26447.]— Engine  Governors—  Is  there  any  rule 
for  determining  the  site  of  governors  for  different  sued 
engines  running  at  different  speeds,  given  the  number  of 
revolutions  per  minnte  to  find  the  length  of  levers  and 
aitee  of  ball*  ;  or  given  the  length  of  the  levers,  and  size 
of  balls,  and  number  of  revolutions  per  minute,  to  find 
bow  far  ont  the  balls  will  fly  ?  Any  information  on  these 
point*,  and  on  the  working  of  governors  in  genesal,  high 
or  low  speed,  would  be  very  acceptable.— Mx. 

[26448.1— Universities.— Are  there  any  other  uni- 
versities in  the  BritUh  empire,  except  London  and  Dublin, 
which  grant  degrees  without  residence  t — Spbs. 

[86443.]—  Vacuum.— To  Ma.  Mattjbu  Wilxiams.— 
In  tho  extract  from  your  work  on  tho  "  Fuel  of  the  8nn," 
quoted  by  "  F.R.A.8.,"  there  is  mention  of  the  successive 
approaches  to  a  perfect  vacuum  obtained  by  Andrews, 
Grookes,  Oasriot,  and  Geisaler.   I  should  be  obliged  by 


your  kindlv  informing  me  where  the  accounts  of  the 
methods  adopted  by  the  last  three  may  bo  found  ?  The 
test  of  a  vacuum  is,  I  believe,  its  ceasing  to  allow  the 
of  an  electric  current.  Is  that  test  considered 
reliable  or  is  there  a  inoro  delicate  one?— J.  A.  De 
L'Amogxk. 

r26450.]-Earth,s  8hadow.— We  all  know  that  the 
earth,  in  common  with  the  other  planets,  casts  a  conicul 
shadow  ;  but  why  do  not  common  globular  bodies,  when 
held  in  the  sun's  rays,  cast  a  conical  shadow  also  ?— 
F.  Rowlst. 

[26451.1— Dr.  Callan's  Iron  "Wire  Induction 
Coil.-I  should  be  greatly  obliged  if  some  of  your 
esteemed  elcctrieal  correspondents  would  fully  describe 
the  above  celebrated  coil,  from  which,  though  the  bobbin 
was  only  Sin.  long.  Dr.  Callan  ohtained  dense  sparks  4i.in. 
long?  Also  say  whether  induction  coils  generally,  in 
which  iron  wire  is  used  for  secondary  coil,  perform  as  well 
or  better,  after  frequent  use,  as  coils  in  which  copper  wire 
of  high  conductivity  is  used  for  secondary  coil  ?— Eneas. 

[26452  ]— Preserving  Wood.— What  is  the  best 
way  to  preserve  green  boxwood  and  laburnum  for  turning 
and  other  purposes  ?  Will  burying  prevent  it  from  split- 
ting?—II.  B.  Massbt. 

[264M.]-Battered  Organ  Pipes.-I  have  several 
stops  of  metal  pipes  belonging  to  an  old  organ  which  are 
battered,  some  in  the  body,  others  in  the  foot,  and  about 
the  month,  kc.  Will  any  contributor  tell  me  (premising 
the  absence  of  practical  workman's  tools)  how  I  am  to 
restoro  them  to  shape  ?  Some  of  them  are  gilt  speakin  g  - 
pipes,  and  all  were  in  good  condition  until  a  room  on  the 
floor  of  which  thev  were  "  set  out,"  was  inadvertently  left 
unlocked,  when  children  obtained  access  to,  and  damaged 
them  in  the  manner  described.— Fiddle  G.  G. 

[26454.]— Min  —  I  have  seen  this  on  the  stop-knob  of 
on  old  organ.    What  does  it  mean  ?— Q. 

[26455  1— Purfling  Violins.— I  haro  a  very  sweet- 
toiiod  violin,  and  as  1  would  like  to  purfle  it.  would  any 
correspondent  tell  me  how  to  proceed?  I  have  experi- 
mented on  pieces  of  wood,  and  can  only  get  very  irregular 
linos.  Wonld  well  seasoned  mahogany  make  a  good 
violin  ?  Also  when  I  try  to  keop  my  strings  clean  and 
free  from  rosin,  by  nibbing  gently  with  almond  oil  upon 
n  piece  of  silk,  I  fiud  that  Uiey  peel  up.  la  there  any 
remedy  ?— Daleth. 

[26456  ]— Colouring  Wax.— Will  some  one  please 
say  what  will  colour  wax  a  nice  yellow  ;  not  the  reddish 
yellow  of  bees-wax-a  bright  light  yellow  r— Skmpek 
Lahore. 

r°tV457  ]— Balloon.— Wonld  some  one  oblige  by  in- 
forming me  how  many  cubic  feet  of  hydrogen  a  balloon 
would  have  to  contain  to  Uft  a  weight  of  5001b.  to  a  height 
of  1,000ft.  ?-W.  B. 

[26458.1— Miniature  Medical  Battery.— There 
has  been  lately  invented  a  new  miniature  galvanic  battery 
for  medical  purposes  to  work  without  acids,  and  is  always 
ready  for  use.  It  is  a  very  compact  affair,  only  about 
6in  square.  The  cells  ore  charged  with  atmospheric  air, 
I  believe,  and  do  not  require  recharging,  except  at  loug 
intervals  ;  and  as  such  a  portable  battery  must  be  very 
handy,  I  should  be  very  glad  if  "Sigma,"  or  some  other 
kind  reader,  would  favour  me  with  instructions  how  to 
make  one  ?—  Misiatubb  B. 

[26459.]— Brewing  Copper.— Will  some  of  your 
brewing  correspondents  inform  me  if  an  open  brewtnghre 
copper  iB  the  best ;  and,  if  so.  required  the  sue  of  one  to 
hold  35  barrels  f  Please  state  thickness  of  crown,  sides, 
Ac  ?  Also  simple  arrangement  of  flues  so  as  to  avoid  any 
possibility  of  charring  the  worts  ?  Any  further  particu- 
lars will  oblige— Mono-sci.phite. 

r 26460.]- Ash's  Elliptical  Cutting  Frame.- 
I  Bhould  feel  obliged  if  any  of  the  readers  of  your  valuable 
journal  would  pivo  a  description  and  drawing  of  the  ellip- 
tical cutting  frame  invented  by  Captain  Ash  ?  There  is  a 
drawing  and  description  of  it  in  Holtrapffel  and  Co.  s 
catalogue,  but  it  would  not  be  possible  to  make  one  from 
the  description  given.  Working  drawing*  to  n  scale 
would  be  necessary  so  as  to  enrtblo  a  person  to  make  one. 
The  elliptical  cutting  frame  U  fitted  to  the  receptacle  of 
the  slitting  rest,  ami  driven  by  a  band  leading  from  the 
overhead  motion,  and  the  work  to  be  operated  upon  is 
fitted  to  the  lathe  head.  An  almost  infinite  variety  of 
patterns  of  a  highly  ornamental  character  can  be  pro- 
dueed  by  it.  I  should  also  like  to  have  drawings  and 
description  of  the  rose  cutting  frame  which  is  fitted  to  the 
receptacle  of  the  sliding  rati  in  a  similar  manner  to  the 
elliptical  cutting  frame  ?— D.  Turner. 

[26461. 1— Crayon  Painting.— Can  anyone  give  some 
information  on  this  art,  and  say  which  crayons  are  the 
most  useful,  as  there  are  several  kinds  ?  Also  if  there  is 
any  gallery  in  London  or  Paris  whore  examples  could  be 
seen  ?-H.  G.  It. 

[26462.]— Burnishing  —  I  now  and  aeain  repair  and 
repolish  parlour  stove.  On  some  of  them  thero  are  thin 
slips  of  sheet  steel  that  have  been,  when  new.  very  highly 
Delisted  and  burnished;  indeed,  some  of  the  patts  that 
ore  not  scratched  or  rusted  are  as  pure  and  as  bright  as  a 
mirror.  In  tryinir  to  renew  this  polish,  although  using 
special  care.  I  am  utterly  unnble  to  come  up  to  what  the 
former  and  more  skilful  workman  has  done.  What 
materials  and  tools  aro  usee*.  ?— A  Jobbing  8mith. 

[26463.]— Diatoms  or  not  Diatoms  P— About  the 
same  time  I  got  my  copy  of  the  Ekolibh  Mechanic  con- 
taining "  M.  Q.  C.'s"  interesting  paper  on  above  (p.  372* , 
I  found  a  pond  covered  with  a  scum  which  had  a  metallic 
lustre.  On  skimming  some  of  it  off  it  was  of  nn  olive 
green  oelonr,  and  I  congratulated  myself  on  at  last  finding 
some  diatoms,  which  I  had  often  sought  for  without 
success.  On  placing  some  on  a  slide,  and  examining  with 
a  power  of  200  diameters,  I  was  delighted  to  see  innume- 
rable oonoe-shaped  bodies  moving  in  all  directions,  very 
much  like  Fig.  G  (p.  372),  but  on  boiling  some  of  the 
scum  with  nitric  arid,  although  all  theoolonr  disappeared, 
so  also,  alas !  did  the  objects,  not  a  trace  of  flinty  skele- 
tons to  be  seen.  I  hope  some  one  will  tell  me  why 
I  failed.— V.  V. 

[26464.]— Air  Pressure.— Wonld  some  one  please 
inform  me  what  thickness  of  gun  metal  would  be  required 
to  confine  a  cubic  yard  of  compressed  air  of  100  atmo- 
spheres ?— W.  T.  B. 

[26465.]— Leg-guards.— How  oan  I  clean  a  pair  of 
chamois  leather  leg-guards  ?— Sarcm. 


[26466.]  —  Blasco  de  Garay's  Paddle.  —  In 
Bourne's  "Treatise  on  the  8team  Engine."  it  is  stated 
that  Blasco  de  Guray  invented  a  steam  paddle  boat ;  but 
in  numerous  other  books  I  find  it  stated  that  it  was  a 
manual  machine.  Which  is  right,  and  give  authority  f — 
F.  Gresnino. 

[26467-1— De  Cano's  Solar  Fountain.— Give  an 
illustration  and  description  of  De  Cano's  solar  fountain  ? 
— F.  Greening. 

[26468.]— Patterns  for  Lathe  Castings.— Will 
any  correspondent  inform  me  how  to  make  the  wood 
patterns  for  a  pair  of  light  lathe  hcadstooks,  4Jln.  centre, 
with  conical  mandrel  t  I  do  not  specify  any  particular 
design,  but  wish  for  patterns  similar  to  those  used  on 
good  lathes  by  any  recognised  maker.  A  fow  sketches 
would  much  assist— Obderic  Vital. 

[26469.]— Split  in  Circular  Saw.— I  have  a  3ft.  6in. 
circular  saw  which  has,  through  an  aocident,  had  one 
tooth  knocked  off.  and  a  split  run  in  abont  6in.  towards 
the  centre.  The  loss  of  the  tooth  makes  little  difference 
to  the  working  of  the  saw ;  but  I  should  be  glad  if  any 
reader  would  tell  me  if  there  is  any  means  of  mending  the 
split  bv  brazing  or  otherwise  to  give  satisfaction,  or 
whether  I  shall  be  obliged  to  get  a  new  saw,  as  no  doubt 
unless  something  is  done,  the  split  will  after  some  time 
render  the  saw  useless. — W.  T. 

[26470.1— Working  Distance  of  Objective.— 
A  short  time  ago  I  bought  a  microscope  of  a  well-known 
manufacturer,  which  had,  amongst  other  objective*,  one 
of  Jin.,  so  called ;  when  foon**ed,  however,  it  nearly 
touohes  the  slide,  being  only  about  1-IViin.  distant.  Do 
iin.  objectives  usually  work  so  do**  as  thia.  or  is  it  a 
defect  ?  Tho  lens  is  achromatic,  angle  75°,  and  gives  good 
definition  ;  power  about  200  diameters. — V.  V. 

[26171.]— Heating  by  Galvanism— Will  some 
lubscribfr  inform  me  how  many  cells  of  Bnn«en'*  battery 
will  heat  50ft.  of  irou  wire  Jin.  thick  to  dnll  red  ?  Also- 
what  si*-'  the  cells  should  be?— A  New  Subscriber. 

1 26472.]—  Making  Coal-gas  in  Small  Quan- 
tities—Can any  render  inform  mo  if  there  is  any  way 
by  which  I  eonld  manufacture  gas  on  a  small  scale,  suffi- 
cient to  supply  an  ordinary  burner  for  half  an  hour  occa- 
sionally ?  I  require  it  to  heat  a  model  single-flued  Cornish 
boiler,  8iu.  long,  and  4in.  in  diameter.  A  Uuip  is  unsuit- 
able. I  know  there  are  machines  mode  for  making  gas, 
but  I  want  something  simpler  and  less  expensive:  some- 
thing that  could  be  home-made,  if  possible,  as  it  is  very 
seldom  it  would  bo  required.— J.  F.  Flotd. 

[26473.]— Allen's  Link  Motion.— Will  some  one 
give  me  a  rule  for  finding  the  length  of  tho  weigh  bar 
levers  in  Allen's  link  motion,  and  tho  position  of  the 
same  ?  Any  information  on  tho  above  motion  will  oblige 
— Rocket. 

[26174.]— Goats.— Can  any  of  your  numorons  readers 
givo  a  method  of  preventing  goats  biting  the  bark  off 
young  trees?— Oapeb. 

[26475.]—  Bicycle  Brake.— I  have  a  bicycle  without 
a  brake,  and  want  to  put  one  on.  There  is  sufficient  room 
between  tho  hind  wheel  and  backbone  for  the  brake,  but 
I  cannot  put  it  on,  as  the  handles  do  not  turn.  Perhaps 
some  of  yonr  readers  could  tell  me  a  way  in  which  I  could 
overcome  this  difficulty  ?— K.  Becthiw. 

[26476.1-Gold  Labelling.— Will  any  one  give  me 
practical  instructions  for  gilding  labels  upon  plass, 
earthenware,  and  wood,  and  writing  thereon  (similar  to 
chemist's  labels)  ?  Also  the  best  means  of  affixing  to 
bottles  gold  paper  labels  ?— Omkoa. 

[26477.1— Naylor's  Safety  Valve -C»n  anj  of 
your  readers  give  ma  a  description  of  Naylor  s  safety 
valve  as  used  on  locomotives  ?  A  sketch  will  be  useful.— 
Roceet. 

[26478.]  —Memory .—Will  some  of  "onrs"  give  me 
some  iaformation  which  wiU  enable  mo  to  convert  a  had 
memory  into  a  good  one?  I  have  of  late  lost  almost  aU 
tho  retaining  power  of  my  memory,  and  so  what  I  read 
it  is  a  pest  to  me  to  try  to  commit  such  to  memory.  Any 
mle  or  rules  which  might  tend  to  improvement  in  any 
way  of  tho  memory  would  be  an  invaluablegift.— M.  D.  8. 

f26479.]-Water-well.— Will  Mr.  Lam-aster  or  Mr. 
Allen  supply  mo  with  information  whereby  I  may  detect 
the  presence  of  tho  following  substances  in  water— riz., 
organio  matters,  calcium,  magnesium,  strontian,  iron, 
sulphur,  lead,  sodium,  and  potassium  ?— M.  D.  8. 

126480.]— Mathematical  Instrument  Screws. 
—Will  any  of  "ours"  inform  me  whether  the  screws  of 
the  above  should  bo  oiled  ?  I  allude  especially  to  the 
screw  on  small  spring  bow  compasses,  used  to  screw  tho 
legs  of  tho  instruments  together.  L  think  if  the  screw  is 
left  drv  it  will  soon  wear  out.  What  on  U  the  best  to- 
use,  if 'oil  should  bo  used  ? — Draughtsman. 

[26481.1—  Stammering.—  Can  any  of  the  numerous 
reader*  of  this  valuable  paper  tell  me  a  cure  for  stam- 
mering ?  I  have  beon  afflioted  with  it  for  some  7  or  8 
rears,  and  cannot  get  rid  of  tho  habit,  and  it  seems  to  me 
that  the  more  I  try  to  leave  it  off  the  worse  it  comes  on. 
The  inconvenience  caused  by  it  in  somo  oasos  is  so  great 
that  I  have  to  turn  the  subject  which  I  am  abont  to  talk 
about  to  something  else— often  to  something  ridioulous. 
The  words  seem  as  if  they  "  wonld  not  come  ont."  Is  it 
due  to  nervousness  ?  I  have  sometimes  gone  into  a  shop 
to  buy  some  article,  and  because  I  couldn't  bring  those 
particular  words  "  ont,"  I  have  suddenly  asked  for  some- 
thing else  which  I  didn't  require.  I  expect  to  have  to 
compete  in  some  riyn  voce  examinations  in  a  few  months, 
and  if  I  don't  get  It  cured  by  then  I  nm  afraid  I  shall  not 
go  in  for  them,  because  I  shall  not  be  able  to  "Peak 
through  nervousness.  I  am  only  young  now.  and  as 
1  grow  np  it  will  be  a  great  burden  to  me  nil  my  life  if 
I  can't  get  it  cured.  I  hope  some  reader  will  favour  ma- 
in telling  me  of  a  cure,  as  I  am  at  present— A»xroua. 

[26482.1  —  Balioylio  Acid.  —  WiU  some  ohemieal 
friend  inform  me  how  salicylic  acid  is  manufactured  from 
crude  carbolic  aoid  ? — J.  F. 

[26483.1— Silvering  Brass  and  other  Metal*— 
Will  some  of  your  correspondents  suggest  something  that 
will  give  brass  and  other  metals  a  durable  ooating  of  «Uver 
to  represent  as  near  as  possible  tho  real  article  f  I  have 
tried  a  solution  of  mercury,  but  I  find  that  it  does  not 
answer  the  purpose  so  snooeasfuUy  as  I  wish  it  to.— 
G.  Frtkr. 

[26484.]— Gimping  Machine.— 1  shall  feel  grateful 
to  any  reader  of  the  mechanic  who  will  give  me  a  de- 


Digitized  by 


Google 


446 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE :  No.  689. 


July  7,  1876. 


script  ion  and  a  sketch  of  a  email  gimping  machine  for 
gimping  shrouds. — J  a. vie  a  Bgltob". 

[2o*85.]— Flexible  Stamps.— Can  any  oorrespon. 
dent  tell  me  how  flexible  stamps  are  made:  or  how  to 
make  a  composition  which  might  bo  used  for  a  similar 
purpose  ?— 11.  H.  A. 

; 26486.]— Tests  for  Acids.— Wanted  tests  for  the 
owing  acuta : — Acetic,  sulphuric,  nitrio,  hydrochloric, 
aad  uric  ?— W.  B.  D. 

[26467.]— A  Flying;  Trot.— Does  a  horse  in  a  flying 
trot  erer  have  all  four  legs  off  the  ground  at  the  same 
time  ?-W.  H.  V. 

[26488.]— Midsection  of  Canoe.— Can  any  of  your 
readers  inform  mo  bow  to  draw  the  midship  section  of  a 
canoe  to  scale  dimensions  as  follows  ? — Length,  12ft. ; 
beam  (6in.  abaft  midsbips),  26in. ;  depth  from  top  of 
deck  to  upper  surface  of  keel,  llin.  I  am  building  a 
canoe  as  above,  and  wish  to  know  how  to  form  an  exact 
template  of  what  the  midship  section  should  be.  Perhnps 
••Polish,"  "Faber."  or  ••Treadle"  will  kindly  favour 
with  an  answer  and  enlighten  me.— J.  L.  Mill. 


ANSWERS  TO  CORRESPONDENTS. 


1 26489.]— Stereotype.— Will  any  of  "  ours"  tell  me 
(1)  in  what  the  mould  of  the  type  is  made  T  ( 2)  In  what 
is  that  substance  itself  kept,  or  rather  held,  during 
moulding  and  casting?  (3)  How  are  types  "  ooppcr- 
faoed  t"  (4)  What  is  American  potash  ?  (5)  The  charge 
made  for  casting  impressions  at  the  foundries  ?— Caxtom 
Puss. 

[26490.]— Deer's  Horns.— What  will  be  the  best 
thing  to  have  a  pair  of  small  deer's  horns  (about  6in. 
high)  made  into?  Something  not  very  expensive  pre- 
ferred.— Bxakkio. 

[26491.1  —  Begs  and  Constipation.  —  Although 
very  fond  of  eggs  I  find  they  produce  constipation  when 
cooked  in  ordinary  forms.  Is  it  the  yolk  or  the  albumen 
in  the  white  that  produces  this  effect?  Can  they  be 
cooked  with  bntter  or  otherwise  that  this  effect  may  be 
■voided?  I  have  met  with  several  persons  who  are 
effected  in  the  same  way,  while  other  persons  complain  of 
a  contrary  effect.— B.  B.  I. 

[2649B.1  —  House  Building— The  above  subject 
must  be  interesting,  more  or  leu,  to  all  working  men- 
ay,  to  everybody.  For  some  time  past  I  hare  had  my 
attention  turned  to  Portland  cement  and  sand  as  a  con- 
crete :  end  also  to  hydraulio  lime  and  sand.  Now  when 
a  working  man  is  about  to  risk  all  his  hard-earned  money 
the  venture  must  be  a  safe  one,  or  at  least  made  secure  as 
far  as  possible.  For  example  I  took  two  pieces  of  house 
tile  roughly  2in.  area,  wet  them,  prepared  some  Portland 
cement  with  water,  laid  It  between  and  iqueexed  both 
together  nntil  within  tin.  of  contact.  After  having  lain 
•side  for  a  week  I  took  a  light  hammer,  and  using  some- 
thing like  the  force  required  to  drive  a  Sin.  nail  into  a  flr 
teal,  succeeded  in  separating  them.  Will  that  faoe 
remain  unimpaired  throughout  all  weathers,  say,  for  100 
years  ?  By  experience  and  observation  of  7  years  war- 
rants me  in  saying  when  Portland  cement  concrete  is 
applied  to  clean  stone,  with  lime  joints  well  cut  In,  applied 
to  wall  quite  damp  or  wet,  it  stands ;  but  when  applied 
to  a  stone  wall,  unless  It  be  properly  picked,  and  the 
joints  deeply  cut,  the  cement  does  come  off,  not  lasting 
over  twelve  months,  frost  getting  between  the  wall  ana 
the  cement  and  throwing  the  latter  off.  Hydraulio  lime 
concrete  I  havo  observed  stands  well  as  a  dock  wall,  both 
above  and  uudcr  wator,  over  twelve  months.  Can  any 
One  say  if  it  will  be  lately  to  stand  100  years?— W.  D. 
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White  to  play  sod  mate  1b  four  mores. 


BotunosT  of  Psoun  OCCXTTI. 
Whitt.  Black. 
1.  Q  to  B  G.  1.  B  to  K  B  2 

8 .  Q  to  K  K  t  2.  2.  Anything. 

3.  Q  mates. 


CoaaKcr  Solotiovs  or  Pboblbm  CCCXVTI.  from 
D.  A.,  Athos,  J.  Frtemantle,  T.  Guest,  W.  Fumivsi. 
Eothen.  J.  Parkos. 

Pboblem  CCCX7I.— This  problem  admits  of  a  solution 
tn  two  moves. 
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of  Ik*  Ejtoush  Mich  as  io,  81,  Tamstock-ttrsst,  Osssal 
SorcUn,  W.C. 


HINTS  TO  COBKESPONDKirre. 
1.  Writs  on  one  side  of  the  paper  only,  and  pat  draw* 
lags  for  illustration  on  separate  pisses  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  tho  titles  of  the  queries  to  whioh  ths 
replies  refer.  3.  No  charge  is  made  for  Inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  Is  answered  through  the 

Kt.   6.  Letters  sent  to  correspondent*,  under  cover  to 
Editor,  are  not  forwarded ;  and  ths  names  of  corre- 
spondents are  not  given  to  inquirers. 


Ths  following  are  the  Initials,  ftc. ,  of  letters  to  head  op 
to  Tuesday  evening,  July  4,  and  irn acknowledged 
elsewhere  r— 

W.  B.— J.  D.  H.— L.  aad  O.— A.  W.  Furlongs.— Booth 
Brothers.— Bless  and  Baughan.— W.  Draper,  Jan.— 
3.  SeddaMj.  —  Alfred  Holt  — W.  Baker.— Well  8.— 
Samuel  Ward. — Ed.  Holt. — Win.  Hargreavcs. — Rlohard 
Shackleton  and  Co.— T.  Fletcher.— Geo.  A. — B.  K. 
Parr.— A  Tivertonisn.— T.  Reed.— Walter  Griffith.— 
J.  Hopkinson.— F.  M.  Bookwalter.— Messrs.  Webb  and 
Co.— T.  O.  0.— W.  W.  Bank.— Yelverton  Bosquet.— 
J.  8.  8.— Lambert  Brothers.— Edwin  Blaksy  and  Co.— 
Carlos.— Henry  Ward.— Experience. — Birtley. — A.  S.  O. 
— Xit. — More  Puzzled. — Inquirer.— Vectis. — Aletheia. — 
D.  T.  P.  A.— A  Plumber's  Apprentice.— W.  A.  Kenton. 
— T.  Waghorn.— Gratitude.— Lawn  Tennis.— Thomas 
Jiltcneson.— F.  Dennett.— Thomas  J.  Hill.— In.— Ne. — 
Subscriber. — Texan. — Never  Rust.— Stephen  Perry. — 
M.  G.  H.— F.  R.  A.  8.— Csptahs.— Caraotaeus.— Jamss 
Hunt.— Gil vanio  Action.  —  8.  Bottone.— Sigma.— W. 
Laven.— Robert  Looner.— J.  T.  V.— Nathan  Griffin.— 
Rustioui  Oxonieasis.— Criterion.— J.  E.  Pratt.— A.  F. 
Chipperfleld.— Horatlus.— B.  G.  H.— W.  B.  B. — Fret- 
saw.— R,  F.  White.— W.  C.  Cmao.— W.  Clifford.— Pen. 
hoWsr.—T.— James  Gilbw.— W.  Pride— W.  Brum,— 
R.  G.  H.— Highlander.  —  Kappa.  —  M.  Sorty. — Pro- 
fessor.— J.  T.  Bottomley.— John  Macleod.— H.  H.— 
Rev.  James  Perry.— Auctioneer.— Rev.  Franois  Gwilt. — 
J.  T.  H.— F.  8tons.— Metallurgical.— Assaywt.— Centre. 
Bookmaker.— E.  Hatch.— Winchmore  Hill.— Iota.— 
Manas.— P.  H.  L.— D.  Walker.— C.  Towuley.— P.  A.— 

F.  H.  We  ah  am. — A-  G.  Boyd.— W.  D.  Dykes.— W.  G.  P. 
—Poor  Beginner.— Alex.  B.  Maodowall.— J.  H.  E. — 
A  Benefited  Reader.— Tyson.— J.  A.  A.— Aude.— Me.— 
Oudeis. — J.  W.  Feunett.— Ierne. — Anxious  Enquirer. — 

G.  Haywood.— Elegle.—W.  D.  R.— Hydroxyl.— Bvitor. 
—Devonian.— J.  F.  Ballard. — A  Vegetarian.— H.  J. 
Green.— Sphmx.  —  Clvdesdalo.  —  0.  —  J.  M.  W.— G. 
Fryer.— Eclertlcus.— Fair  Horny.— Tube-maker.— Mer- 
chant.—0.  W.  Hodgson.  —  Ross  Forward.— Chub.— 
A.  E.  Tucker.— Alethcus.— Spotted  Tommy.— Thrush. 
— Young  Scotch  Mechanic. 

S.  P.  (There  is  no  "  simp.e  method  "  of  learning  to  sing 
by  sight.  It  is  sinrpty  a  question  of  practice. )  — 
W.  B.  G.  (Either  your  reservoir  is  not  placed  high 
enough  or  your  jet  is  too  large.) — Chaki.es  Tow.  (It 
was  not  worth  while  making  the  correction,  and, 
Indeed,  we  are  hardly  sure  we  read  your  signature  right 
now.  Waxing  meerschaum  pipes  is  a  part  of  their 
manufacture  —  though  oil  is  more  frequently  used. 
Neither  can  be  applied  with  any  degree  of  suooess  after 
the  pipo  is  used.  Scratches  may  be  removed  by  rubbing 
with  fine  crape  or  finely  washed  emery.  For  farther 
Information  see  indices  to  back  vols.)—  Ix  Ambkiuo. 
(It  has  been  decided  that  if  the  description  was  suffi- 
cient to  enable  any  one  to  construct  the  apparatus,  a 
subsequent  patent  could  not  be  maintained.)— Ex- 
qui  ax  a.  (We  do  not  think  it  would  be  of  very  much 
use,  but  you  might  submit  the  idea  to  some  surveyor  la 
actual  practice.)  — 8.  J.  (Practice  and  determination 
will  remove  the  stammering;  for  the  re«.t.  oo'd  baths 
daily,  subject,  of  course,  to  medical  advise.)— Jakb. 
(Such  questions  must  be  pat  to  Mr.  Lancaster  direct. 
See  bis  advertisement.) — K.  Rowlet.  (Dae  to  the  sub- 
stitution of  the  Gregorian  for  ths  Julian  Calendar.)— 
T.  Bivioa.  (Yes :  T.  Wheeler,  watchmaker,  Preston.) 
— F.  Gbbixibo.  (We  have  in»srted  two  of  your  queries, 
several  of  the  others  are  advertisements,  and  tne  rest 
can  be  answered  by  a  reference  to  any  cyclopedia  of 
mechanics.)— Misters.  (Yes ;  at  Lacy's,  in  the  Strand. ) 
— E.  W.  T.  Beck.  (You  use  the  nom  it  plums  of  a  well- 
known  correspondent  In  asking  an  unsuitable  question.) 
—0.  P.  (Inquire  through  a  bookseller.)— Mira  Boss. 
(Ses  this  number  of  the  Ebolibh  Micmastic.)— Bos. 
(Because  it  was  nst  suitable.  We  do  not  profess  to 
Insert  queries  or  replies,  or  contributions  of  any  kind, 
merely  to  gratify  the  sender,  but  for  the  benefit  of  our 
readers  in  general.)— Acobitb.  (It  is  hardly  worth  tho 
states  to  pursue  the  discussion  with  Mr.  Fsnwiok 
further,  t— J  as.  D.  Habdt.  (Thanks  for  suggestion.) 

Cbfhas,  Emigrant,  Pettit,  A.  €t.  M.  —  Your  queries, 
Ac,  are  nnsnitahla. 

HoohClembkts.—  Thanks  for  report  of  Tyndall's  lecture, 
which  we  should  have  used  if  we  hrtd  notons  of  our  own. 

Pbboolksi.  Whittington,  Sqnireen,  J.  H.  J.,  Rusty, 
Jsck  Hardy,  P.  W.  ver.  M.  W.— See  indices  to  back  vols. 

W.  BABif  ard. — Your  query  is  an  advertisement. 

Beum,  Xit,  R.  B.,  X.  0.  1*.  P.  J.  B.-Advertlsa, 
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THS  THKsTFJ  JOTTBWALS 

Whtoh  eover  ths  whole  rang*  of  subjects  pcrtalnlnr  to  the  ooea- 
paMon-  lnKre»t.  or  nmuMmtnt  of  tli*  majority  of  mankind,  ar« 
the  XMOLI8U  MBCHANtC  AMD  WOBLD  OF  8CIBNCB,  the 
BUILDING  NKf&and  PUBLIC  BSALTH.  Every  ruder  of 
tha  BIfGLISB  stKCHaMIC.  not  acquainted  with  Che  other  two 
Journals,  should  at  onm  becoms  a  nuh^riber  to  that  one  whtoh 
mora  Immediately  Interest*  him.  If  oonnectad  In  anv  way  with 
ths  arta  of  oonatruotion  or  dosurn.  he  will  find  the  BUILDING 
nKWS  a  perfect  storehouse  of  information,  and  a  moat  valuable 
ohannel  for  hla  advertisement  ehould  he  need  a  situation  or 
require  to  amjtata  labour.  PUBLIC  HEALTH  oonoerns  ItaeU 
with  the  treat  cause  Indicated  by  Its  title,  and  of  ooarae 
lntareeta  ororybodr.  The  Price  of  the  BUILD1BO  NB7WB  Is  «d.. 
poet  free  4Ad.  i  of  PUBLIC  HEALTH,  M..  poet  free  SAd.  Both 
{turaaU  are  publUfced  at  the  Offloe  of  the  ifKOLUH  SLSCHAHIC, 
11,  TavUtook-strwt,  Covaut-garden,  London.  W.C 
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Sa  W.  B.  Laic,  Southampton. building,  for  ImprovemnU 
In  atmoepherlo  hamtneni.   A  communication. 

IN  8.  Murlar,  Btookwo^m-Ttaa,  for  lmprovamenta  ia  nix 
laug-ca  for  atcam  bo  lie  re,  partly  applicable  to  steam  and  ottta 
cocks. 

ZfcM.  B.  Slmcox,  Birmingham,  for  lapioremeau  In  the  mug. 
factors  of  tap*  and  oock». 

23HS.  B_  Vosan,  Jin..  Blaokhsath,  for  lmprowmoaU  In  time 
for  airtinf  grain  end  aeed*. 

2JeU  U.  W.  Cook,  Stundon  Haaaer.  for  a  new  mods  of  and 
apparatus  for  uttlixlnt-  heat  aa  a  motive  p.wer. 

2)87 .  T.  Lovell,  a itleborouifh.  for  lmproveownti  In  ptutlrtoj 
•ewage,  and  In  tho  mum  and  apparat  ut  for  cff^cUnc  the  eaaw. 

2*1.  H.  P.  Holt.  Leede,  for  lmproTem^nti  In  maahlaery  for 
propelllnc  and  rtoppln*  veblclea  on  tramway*. 

2W8.  J.  Ilainlit-.u,  Derby,  and  W.  Tnul  Woolwich,  tor 
Improvement*  In  etone-Worklu*  aaohlnary  and  tools  therefor. 

2TCI0.  W.  Whit th read,  Liverpool,  forlmprovemeuU  tn  the  Bias, 
facture  of  a  plnnent. 

ZJSl.  J.  0.  Hudaon.  BrUton,  for  lmprorementa  in  dlreotaeUat 
•tcam-enginee. 

asa.  P.  Jenaen,  Chanoery-lane,  for  a  new  or  Improved  method 
of  luting  meal  and  Sour,  and  apparatus  therefor.  A  oomaiaU- 
oatlon. 

'J3W.  M.  Hunkol.  United  States,  for  a  new  mode  <*  meUmd of 
dlreotlng  and  controlling  bal  cons. 

23»l.  3.  D.  Lee  and  J.  Urabtroe,  Wlndbill.  for  Improremensi  la 
looine  for  weaving. 

IBS.  J.  Butter'  ortb,  W.  Dlcklnaon, and  C.  Callow. Burnley, I^r 
lmpruremenu  in  looms  for  weaving". 

2SM.  T.  0.  Webb.  Mancbeeter,  for  lmprovomenW  applicant*  to 
melting  or  glaxlna-  article*  of  glaaa. 

ZC7.  D.  lfcK<.chnte,  St.  Helen's,  for  Improvementa  in  the 
treatment  of  compound*  ol  Iron,  so  aa  to  render  them  u  ore  stlt- 
a  ;lo  for  the  production  of  iron. 

2388.  K.  M  rgan,  Soulhwark.  for  lmpTOVamawtti  in  the  Irut 
meat  of  milk  for  the .  production  of  milk  powder  f or  see  se 
food. 

2.09.    P.  Cutlan,  Cardiff,  for  tha  nnlTeraal  akate. 

MOO.  J.  K  Dalllaon,  BrUton.  for  an  unproved  safety  appamtu 
to  facilitate  the  learning  of  *kaUng. 

2401.  T.  W.  WUke*.  Stafford,  for  improvements  In  the  manufac- 
ture of  ornamental  vaaea  and  other  article*  of  glaa*. 

3401.  J.  L.  Thackeray  and  B.  Olovur.  for  Improvement*  in 
machinery  for  doubling  ootton  and  other  flbmu*  maUrtala 

3403.  N.  Salamon.  London,  for  an  tmprovamairl  In  efTDvc 
macblnee.    A  communication. 

3404.  J.  W.  Shepbard,  PlaUtow.  an.1  W.  Brough,  Baw,  far  aa 
improved  bathing  dreaa  combined  with  a  llfe-aavlng  Beit. 

3405.  y.  Wlrtk,  Ue  rmaoj ,  for  aa  Improvad  mall  turning  appa- 
ratus.   A  communication. 

240S.  F.  Wirth,  Germany,  for  a  unlveraal  drum  screen  for 
eortlns*  mlneiala,  earth*,  and  chemical  products  and  the  like.  A 
communication. 

3407.  O.  Barker,  Birmingham,  for  improvement*  tn  fir*  grala. 
Ore  Rtovee,  and  Or*  ban. 

3401  R-  L.  HatlcrMey  and  J.  Hill.  Kelghlry,  for  improvemaal* 
In  or  applloablo  to  luom<  foe  weaving. 

340S.  w.  P.  Flsun,  E:utmoor,  for  Improved  means  or  spparatui 
for  exhausting  ga*  retort*. 

2410.  W.  Morgan-Brown,  Southampton-btdldlng..  for  hnprov*. 
meiita  In  metallic  cartrklgoa  and  in  the  mauuiacture  of  the  e*D*. 
A  oommunication. 

2411.  W.  Py  fe,  Shipley,  for  Improvement*  In  washing  mAcbrnt*. 
A  communication. 

Sill  T.  Ausun,  bondoa.  for  improved  apparatoe  forooatsnUliig 
the  exchange  of  gjld  ooln  for  silver  or  Su.all  change  in  bnrtn— 
trari*  action*. 

94IS.  A.  J.  H.  de  BTuller,  Bpala.  for  lmprdvad  mean*  crayta. 
ratua  for  tempering  and  toughenlog  bottle*  and  almliar  | MM 
veaaels, 

2414.  H.  Gardner,  London,  for  improvementa  in  Hre-armi  sad 
In  projectile*  for  tha  same.  A  communication- 

241 5.  J.  Cumforth,  Btrtnlnghuio,  for  LmyrovcmcnU  la  steam 
boiler  furnaces  and  other  furnace*. 

3418.  i.  Juhustono,  Bradford,  for  improvementa  f=  tBe  ooa. 
struatloa  of  deake  and  aeata,  applicable  to  the  use  of  achool*  anl 
other  porpoae*. 

2417.  B  Walker,  Shipley,  for  Improvement*"  tn  stoppsrtsg 
bottles  or  other  similar  article*. 

Saia  O.  W-  .ton,  Shefllcid.  for  IwprcrvxueuOi  in  tha  ocejtroc- 
Uon  of  hauling  gear  and  hearings  for  railway  carriage*,  traatcun, 
and  other  vohlcles. 

3418.  W.  B.  Newton.  Chancery  lane,  for  improved  tn*w*an*BS 
for  preparing  ooaOnaoua  webs  04  paper  for  printing.  A  com- 
munloalion. 

2430.  P  Jenaen,  Chanoery-lane,  for  a  new  method  of  ■  assise 
nttnted  alkallee  for  the  purpose  of  rendering  than  noa.asUqssa 

cent.  A  oommnnloatlon. 

3431.  K  J.  Hutching*,  Traforaat,  for  Improvement*  to 
machinery  for  cleaning  tm.  tenie,  and  metal  plates. 

2423.  P.  Jensen,  Chance rj  -  ana,  for  lmprovamauts  In  efljBatvt 
oompounda.  A  communication . 

2I4U.  W.  R  Lake,  S^thampton-bulldlncs,  for  Improve™*** 
In  marine  englno  governor*.    A  oommuidcallon. 

MSI.  A.  Strong  and  J.  Strong,  fun..  Barrow- In-Puju—. _W 
improved  appllanctn  for  supporting  the  body  tn  water  me 
facilitating  swimming. 
3*26.  G.  A.  Bidd.L  Ipswich,  for  Improvements  in  eork-ecnr»i. 
3438.  W.  Morgan-Brown,  SouUiampton-buUdmg*,  tqr  Improve- 
menu  In  machine*  for  automatically  paattar  labels  on  frail, 
milk  ard  other  cans  and  box**  of  tin,  paper,  or  wood,  a 
'  .Uon. 


2427.  J.  T.  Connolly,  Marseilles,  for  an  improvement  in  o«v 
holder*  and  pipe«  for  smoking. 

MSB.  C.  H  O.  Bayer  and  O.  Jahn.  Garmaery,  for  Sn  In  proved 
booc^olaauiliig  mac  nine. 

343S.  W.  H.  81rep.  Croftholo,  for  Improvement*  la  ths  con- 
struotlon  of  turn  .wrest  or  wrlght.and.left  ploughs. 

SiSO.  J.  North,  Conneooout,  lor  lmprovemenfa  to  ss*u> 
pumpa. 

3431.  P.Prc theroe,  Sorblton. for  Improved  mremsand  app*rato« 
for  *limaUliut by  diver*  under  water.  ... 

2*33.  J.  P.  Pol*.  8iirrey,  for  Improvementa  In  cleaning  •*« 
and  refining  oil,  and  In  the  treatment  and  utilisatloo  of  ta» 
residual  produoD*.  and  also  in  the  machinery  aad  apparsan  eov 
ployod  therein,  parte  of  which  Improvement*  ore  appUeehle  u> 
other  similar  purpose*. 

2133.  J.  Dlmelow,  Cheshire,  for  Improvements  hi  SaVJvSOaFJ 
for  mnohlno*  for  making  out-  nulla  or  tasks.  ,  ... 

3434.  W.  B.  Holy  oak  a,  Mlddlaeex,  for  improvomant*  In  th* 
mean*  employed  lor  the  purpose  of  oxhlbltlng  design*,  devfces,  or 
adrertlBrmvnta.  .  

1*35.  K  Barber,  Middlesex,  for  Improvements  in  Iheoombu*- 
tlonof  fuel,  applicable  to  Ore-plan**,  •love*,  rangoa,  farnso**. 
aud  otherwise.  . 

SOS.  J.  M.mtelth.  Oanrtatra,  for  improvement*  In  SrS»»o»Si»~ 
four- wheel  vek>upetV*a,  tha  same  being  tn  part  atvplkabls  ta 
blcyclea.  .  . 

1437.  A.  M.  Clark.  Chanoery-lane, for  Improvement*  la  ssPBrasi 
the  mouth*  of  grain  and  other  bar*.   A  oommnntnsttrm. 

24.18.  H.  Newbold.  Manchester,  for  ImprovemenU  In  laode*  g 
and  appaiatu*  for  counting  or  checking  the  number*  of  pertooa 
entering  and  leaving  or  paaalng  a  given  pleoe.  ... 

SOB.  C.  J.  Galloway  aad  J.  a.  Beokwith.  Manchaeter,  ft* 
lsnproveniento  in  the  valve  gear  of  steam  and  other  engine*.  — 

2440.  O.  Hire  I.  Stookton-on-Tees.  for  UnproveOienU  la  uw 
construction  of  rolls  for  rolling  Iron  and  other  metala  ta 

2441.  W.  Johnaon,  Bennington  Oruae.  for  sn  Injeaovsttsat  ■ 
prpoa  and  tube,  for  smoking.  ,  ,„ 

3442.  J.  H.  Johnson.  Llnooln'*  Inn-Hold*,  for  Improvement*  W 
effvctln*  tho  combustion  of  fuel  In  locomotive,  boiler,  and  etnar 
apparatus  connected  Iherewiih.    A  commuricaeion. 

2413.  H.  J.  B.  Kendal,  Middlesex,  lor  Improved  devisee  lor 
attaching  brace*  or  aaspcntlcr*  to  trowier*.  .— 

2441.  J.  S.  Correa.  Tolmers  aquare.  Mlddlveer,  (or  tfflpvove- 
menu  In  apparatu*  for  the  propulsion  of  vtWMba  , , 

3445.  K.  Ca-ocr.  LonoVm.  for  an  Improved  spaeraW*  J* JJlai 
lng  and  binding  let  ten,  bills,  music,  periodicals,  and  other  PV*» 
or  document*.  . 

atta  J.  Firth,  Dewibory.  for  improvementa  fa  kflns  for  hern- 
tag  brick*  and  other  arUolea.  .   

2447.  J.  Firth,  Dswsbary,  for  ImprovemsnU  la  heaJfM  »»•" 
boilers. 
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ARTICLES. 


SNTRE  OF  GRAVITY  OF  CYCLOIDAL 
ARC  AND  SURFACE. 

By  Richard  A.  Proctoe. 


CE3 

TtfR.  0.  W.  HODGSON,  in  his  reply  (p. 

286)  to  query  253(59,  reminds  me  of  a 
promise  in  my  "  Note  on  the  Cycloid,"  Vol. 
XVII.,  p.  2,  to  furnish  proofs  of  the  pro- 
perties of  prolate  and  curtate  cycloids, 
epicycloids,  and  hypocycloids.  I  am  almost 
afraid  to  touch  the  subject,  for  I  find  a 
special  charm  in  all  problems  relating  to 
sucb  curves,  and  I  know  that  I  shall  not  be 
able  to  write  out  a  paper  presenting  the 
proofs  of  their  simpler  properties  without 
being  led  into  a  number  of  inquiries,  not 
useful  enough  to  bring  before  your  readers, 
but  quite  interesting  enough  to  distract  my 
own  attention  from  work  which  I  ought  to 
be  engaged  upon.  Still,  one  of  these  days, 
I  may  take  advantage  of  holiday- time  for  a 
mathematical  jaunt  of  the  kind,  and  then, 
reserving  the  merely  interesting  problems 
for  my  note-book,  I  will  bring  the  proofs  of 
fundamental  problems,  with  your  permis- 
6ion,  before  your  readers. 

In  the  meantime  I  may  take  the  oppor- 
tunity to  add  here  a  few  propositions  re- 
lating to  the  cycloid  proper.  Looking  over 
my  "  Note  on  the  Cycloid,"  to  find  what  I 
had  actually  promised,  I  was  rather  sur- 
prised to  find  that  I  had  given  no  proofs  of 
the  position  of  centre  of  gravity  of  the 
cycloid  curve  and  surtace.  In  sketching  out 
the  following  quasi-geomttrical  proofs  I 
would  remind  your  readers  that  in  reality 
Buch  problems  are  for  the  integral  and 
differential  calculus.  Not  only  is  this  so, 
but  it  may  truly  be  said  that  the  real  value 
of  geometrical  proofs,  such  as  I  am  now  to 
give,  consists,  first,  in  the  illustration  they 
afford  of  the  true  meaning  of  the  pro- 
cesses used  in  analytical  mathematics,  and 
secondly  (perhaps  more  importantly  still)  in 
the  way  in  which  they  frequently  suggest 
extensions  and  new  methods  of  employing 
the  higher  calculus.  We  often  hear  a  dis- 
ti  notion  drawn  between  geometrical  and 
analytical  methods,  as  though  they  were 
essentially  different,  and  young  students  are 
apt  to  profess  a  preference  for  one  or  the 
other,  endea  vouring  to  employ  their  f  av<  tori  be 
method  exclusively.  But  in  reality  no  one 
can  effectually  use  the  analytical  methods 
unless  he  has  made  himself  familiar  with 
geometrical  principles  ;  nor,  again,  can  any 
true  geometrician  fail  to  appreciate  the 
geometrical  beauty  of  the  principles  on 
which  the  analytical  methods  depend. 

First,  let  us  determine  the  position  of  the 
centre  of  gravity  of  a  cycloidal  arc  (D'AD. 
Fig.  1)  taken  from  cusp  to  cusp.  Let  AT 
be  the  tangent  at  the  vertex  A;  PP'  an 
dement  of  the  arc  APD;  P'N,  PM  ordi- 
nates,  meeting  generating  circle  in  Q'  and 
and  AQ  in  n.  Now,  the  centre  of  gravity 
of  arc  D'AD  manifestly  lies  in  AB,  because 
AB>  symmetrically  divides  the  arc ;  we  have 
then  only  to  determine  the  distance,  AG,  of 
the  centre  of  gravity  G  from  A.  Let  us  re- 
present the  moment  of  the  element  PF 
about  AT  by  the  elementary  rectangle  pN 
(pM  perpendicular  to  AB).and  the  moments 
of  allother  elements  similarly,  adopting  such 
a  scale  of  areas  that  the  moment  of  arc  PP' 
about  AT  would  be  represented  by  the 
rectangle  under  arc  PP'  (ultimately  straight), 
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and  its  distance  AM  from  A.  (This  scale  is 
taken  simply  for  convenience — any  other 
would  serve.)  Then  we  have  by  proportion 
of  cycloid  (Vol.  XVII.,  p.  1)— 

AQ 


PP'  =  nQ  =  NM 


AM 


But  moment  of  PP'  about  AB,  according 
to  our  way  of  representing  moments, 

=  PP'  x  AM  =  NM .  AQ. 
That  is,  rect.  pN  =  (NM  .pM  =)  NM .  AQ, 
or,  pM  =  AQ  =  y/AB .  AM. 
Thus  pM  varies  as  >/A  M,  or  the  arc 
A  pa  passing  through  all  such  points  as  p, 
is  a  parabola,  having  A  B  as  parameter. 
Also  Ba  =  </AB .  AB  =  AB.  The  area 
ABa  represents  the  moment  of  the  cycloidal 
arc  APD  about  the  tangent  AT.  But 
the  area  of  a  parabolic  quadrant  AcZB  is 
equal  to  §rds  the  rectangle  AB .  Ba.  Hence 
moment  of  arc  DA  about  AT  =  (Arc  AD  X 
AG  =)  }.  AB. Ba.   But  arc  AD  =  2AB ; 

hence  AG  =  5j5  = 

o  o 


2 

c 

Thus  the  centre  of  gravity  of  a  cycloidal 
arc  (from  cusp  to  cusp)  lies  on  the  axis,  at 
a  distance  from  the  vertex  equal  to  one- 
third  the  diameter  of  the  generating  circle. 

Next,  to  determine  the  centre  of  gravity 
of  the  Burface  of  a  cycloid.  Here,  as  in 
the  case  of  the  cycloidal  arc,  the  C.G. 
manifestly  lies  on  the  axis  of  the  cycloid, 
and  the  C.G  of  half  the  cycloid  (dividing 
the  surface  along  the  axis)  will  be  as  far 
from  the  tangent  at  the  vertex  as  the  C.G. 
of  the  entire  surface.  But  further,  a  little 
consideration  suggests  the  advisability  of 
taking  rather  the  surface  APDT  than  the 
surface  APDB.  Manifestly  either  method 
will  serve  equally  to  guide  us  to  what  we 
want ;  but  the  area  APDT  is  easier  to  deal 
with.  In  fact  one  of  the  properties  indi- 
cated in  my  *'Note  on  the  Cycloid"  (Vol. 
XVII.,  p.  2,  col.  2nd)  leads  us  at  once  to 
what  we  require.  Thus  let  PP',  Fig.  2,  be  an 
elementary  arc  of  cycloid,  and  let  ordinates 
be  drawn  as  shown  in  Fig.  2.  Then  the 
elementary  rectangle  P'm  is  equal  to  the 
elementary  rectangle  Q'M*.  and  the  moment 
of  P'm  about  AT  is  half  the  moment  of  Q'M 
about  the  same  line  AT,  because  the  C.G. 
of  MQ'  is  twice  as  far  from  AT  as  that  of 

*  This  is  not  independently  established  in  my  "  Note," 
bat  it  in  perfectly  obvious.  Thus,  let  EPF  be  position  of 
generating  circle  -when  tracing  point  it  at  P,  then  PK  is 
the  tangent  at  P,  and  P'  ultimately  lies  on  PK  so  that 
P'm  ana  P'L  are  complements  of  the  rectangle  Lni. 
Hence  Pn  =  P'L  =  Q'M. 


P'm.  Taking  in  this  way  all  the  elements 
of  the  surface  APDT  and  all  those  of  the 
semicircle  AQB.  we  find  that  the  moment  of 
APDT  about  AT  is  equal  to  half  the  moment 
of  the  semicircle  AQB  about  AT ;  and  there- 
fore the  distance  of  C.G.  of  APDT  from 
AC 

AT  is  equal  to  -0- .    Now  (taking  moments 

about  AT),  moment  of  rect.  BT  — 
moment  of  APDT  =  moment  of  APDB 

That  is  4  x  AC  —  1  x  ~  =  3  x  AG. 

Therefore  AG  =  V£ 
o 

Or  the  centre  of  gravity  of  acycloidal  surface 
lies  on  the  axis  of  the  cycloid  at  a  distance 
from  the  vertex  equal  to  seven- twelfths  of  the 
diameter  of  the  generating  circle. 

Perhaps  the  reader  may  wish  to  see  the 
place  of  the  C.G.  of  the  half  cycloidal  surface 
APDB  determined.  The  above  reasoning  re- 
lates only  to  the  distance  of  this  C.G.  from 
AT.and  is  sufficient  for  determining  theC.G. 
of  the  entire  surface,  simply  because  we 
know  that  the  C.G.  of  this  surface  lies  on 
the  axis  AB.  In  order  to  determine  the 
C.G.  of  the  half  cycloid  APDB.  we  must 
know  the  distance  of  this  C.G.  from  AB. 

To  solve  this  problem  we  may  again  use 
the  area  APDT ;  but  it  is  soon  found  to  be 
desirable  to  take  moments  around  some 
other  line  than  either  AB  or  TD.  The 
most  convenient  line  for  the  purpose  is  the 
perpendicular  EK  midway  between  AB  and 
TD.  Draw  ordinates  MQP.  NSR  equi- 
distant from  AT  and  BD,  bo  that  MQ  = 
NS,  and  an  elementary  area  Pm  obtained 
as  P'm  in  Fig.  2*.  equal  to  elementary  area 
MQ  =  (NS  =)  elementary  area  Rn  and  the 
moment  of  the  pair  about  EK  is  equal  to 
the  area  of  either  into  the  difference  of  their 
distances  from  EK.  That  is,  the  moment  of 
the  two  elementary  areas  Pm  and  fin  about 
EK, 

=  Area^MQ  (En  -  Em) 
Now  E/t  —  Em  =  NR  —  NF  —  NF  —  MP 
=  NR  -f  MP  —  2  NF 
=  AJT+  SN  +  AQ  +  MQ 
-  BD 

=  2  MQ 

(because  AS  +  AQ  =  AHB  =  BD,  and 
SN  =  MQ). 

Accordingly  the  moment  of  the  two  ele- 
mentary areas  PM  and  R»  about  EK, 
=  area  MQ  X  2MQ 
—  4  times  the  moment  of 
element  MQ  about  AB. 

Taking  in  this  way  all  the  elements  of 
APDT,  we  find  moment  of  APDT  about 
EK  =  4  times  the  moment  of  quadrant 
AH  about  AB.  So  that  if  G'  be  the  centre 
of  gravity  of  the  area  APDT  and  GL'  per- 
pendicular to  EK,  then,  remembering  that 
C.G.  of  quadrant  ACH  or  of  semicircle 

AHB  lies  at  a  distance  from  AB  =  — .  .  AC' 

ojt 

we  have 

area  APDT  x  L'G'  =  2  semicircle 

AHB  x  Jl  .  AB 
3» 

or  (since  area  APDT  =  semicircle  AHB) 
L'G'  =  J-  .  AC 

of 

If  now  G  be  the  C.G.  of  half-cycloid 
ARDB,  we  must  clearly  have 


9»r 


AC 


for  the  moment  of  APDB  about  EK  must 
be  equal  (and  opposite)  to  the  moment  of 
APDT,  seeing  that  these  two  areas  make 
up  the  rectangle  ATDB  whose  C.G.  lies  ou 
EK.    Hence,  finally, 

LG  =  JL  ACandLE  =  -t° 

are  the  ordinates  of  G,  the  centre  of  gravity 
of  the  half- cycloid  surface  APDB.  Since 


•  It  is  sometimes  convenient  to  represent  element 
areas  by  lines,  and  oannot  mislead  to  long  as  the 
of  obtaining  the  elemeaUr, , 
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JL  =  — we  hav«  also 

AJ  =  iAOandJG  =  ^_8AC 
6  2  9w 


=  (2'-f,)AC 


The  process  leading  to  this  result  illustrates 
the  way  in  which,  by  slightly  changing  the 
conditions  of  a  problem,  the  pathway  to  its 
solution  may  sometimes  be  more  readily 
obtained. 

Of  course  all  snob  results  may,  as  a  rule, 
be  moat  readily  obtained  by  using  the 
integral  calculus.  But,  as  I  hinted  at  the 
beginning  of  this  paper,  the  rules  ordinarily 
laid  down  for  finding  the  O.G.  of  arcs,  sur- 
faces, solids,  and  so  forth,  may  often  be 
left  with  advantage  in  favour  of  some  less 
usual  method  of  proceeding.  We  are  not 
bound  to  use  only  the  methods  of  rec- 
tangular and  polar  co-ordinates,  but  may 
employ  any  variables  most  convenient  for 
our  purpose.  Suppose,  for  instance,  we 
were  going  to  use  the  integral  calculus  for 
determining  the  distance  of  the  C.G.  of  the 
equatorial  arc  APD,  from  the  tangent. 
AT  (above  determined  geometrically),  and 
having  taken  an  element,  PF,  of  the  arc, 
and  completed  Fig.  4,  as  shown,  the  idea 
occurred  of  using  the  angle  ABQ  as  the 
variable  (say  ABQ  =  0).  1  do  not  say  this 
is  by  any  means  the  best  way  of  dealing 
with  the  problem ;  but  I  wish  the  student 
to  notice  how,  any  such  selection  having 
be<m  made,  a  problem  may  be  dealt  with 
readily — not  necessarily  solved,  but  dealt 
with  in  such  sort  that  the  validity  of  the 
method  may  be  ascertained.  Thus  we  see 
that,  from  known  property  of  the  cycloid, 
PF  =  «Q  =  SZQ  =  2BQde.  Therefore 
Moment  of  PP'  about  AT  =  2BQ  .AM  .  d0. 

=  2AB  sin.  9  .  AB  cos.  »0  .  do. 
Hence,  moment  of  APD  about 

AT  =  2AB*/»  sin.  0  cos.  J«  .  da. 

2AB*  ,  .        ,  .   „      .  ,  _  cos. 
=  -       (ainee  /  sin.Scos.^  d9  =  —  ~  $~) 

Hence,  if  G  be  the  O.G.  of  arc  APD, 

2~  =  2  AB .  GK.  or  GK  =       as  before. 

As  an  illustration  of  the  usual  way  of 
dealing  with  such  a  problem  (with  rec- 
tangular co-ordinates),  let  us  determine  the 
distance  of  the  arc  APD  from  AB.  We 
have  first,  as  the  equation  of  the  curve,  with 
AB,  as  axis  of  or,  and  AT  as  axis  of  ff— 

y  =  j2ax—~&  +  a  vers   .  - 

Hencc  £  =  v^r>  +  * 

so  that  i  =  ^(£y=^ 

Hence  y  (arc  of  eyed.)  =/#  V  >/  ^"  dx 


Or 


But 


dx 


dx 


dx 


=  %jJ*-2fVm  ^  dx 

=  1y^/x~—  2/  v/2a  —  x  dx 
=  W5  +  M2a-a:)?. 

=  "  £  (2  *a  P?>*  ~  *  <2a)i} 


Hence 


4a 


4a 

=™--3. 

It  follows  that  the  distance  of  G  (Fig.  4) 
Uttui  DT  =  *?  =  24P  (for  BD  =  xo) ; 

a  O 

and  since  the  distance  of  G  from  BD  is 
tilao  equal  to  ^— -,  DG  makes  an  angle  of 

forty- five  degree  with  DT  and  DB.  Also 


the  moments  of  the  are  of  a  semi-cycloid 
about  the  base  and  about  the  tangent  at 
the  cusp  are  equal,  and  each  equal  to  the 
moment  of  the  whole  arc  about  the  tangent 
at  the  vertex. 

The  positions  of  tbe'O.G.'s  thus  determined 
enable  us.  by  using  Guldinus's  properties, 
to  determine  at  once  the  volumes  and  sur- 
faces of  the  solids  produced  by  the  revolu- 
tion of  a  semi-cycloid  about  the  axis,  about 
the  base,  and  about  the  tangents  at  either 
.the  vertex  or  cu6p.  These  properties,  which 
nre  readily  established  geometrically,  may 
be  thus  stated : — 

I.  If  a  plane  surface  revolve  about  an  axis 
in  Us  own  plane,  ike  volume  of  the  solid  gene- 
rated by  the  surface  is  equal  to  that  generated 
by  the  motion  of  the  surface  in  a  direction 
perpendicular  to  its  own  plane,  and  through  a 
distance  equal  to  the  length  of  the  arc  de- 
scribed by  the  C.G.  of  the  revolving  surface. 

Or  thus :  if  A  =  area  of  a  plane  surface, 
and  a  =  distance  of  its  C.G.  from  a  given 
straight  line  in  its  own  plane,  V  =  volume 
generated  by  the  revolution  of  the  surface 
round  this  line  through  an  angle  a,  then— 
V  =  A  am. 

II.  If  a  plane  curve  revolve  about  an  axis 
in  its  own  plane  the  area  generated  by  the 
curve  is  equal  to  a  rectangle  having  its  sides 
equal  in  length  respectively  to  the  curve  and 
the  arc  described  by  the  CO.  of  the  curve. 

Or  thus :  if  L  =  length  of  a  plane  curve, 
a  the  distance  of  its  C.G.  from  a  given 
straight  line  in  its  own  plane,  A  =  area 
generated  by  the  revolution  of  the  curve 
round  this  line  through  an  angle  then — 
A  =  La*. 

Applying  these  properties  to  the  cycloid, 
we  find  the  volume  generated  by  the  revo- 
lution of — 

Area.  Around.  Volume. 

wm.  -•).-(?-■)- 


(2)    Do.    BD  =  8-£*  2.5? 

a  0 


(3)  APDT  AT 

(4)  Do.  DT 


2  2 


"a 


'Mi-Lh-d-l)-' 

And  the  surface  generated  by  the  revolu- 
tion of— 


Arc.  Around. 


Surface. 


(1)  APD  AB    =  4a  .  2»(a»  = 

(2)  Do.     BD   =  4a  .  tw  .  1? 


(3)  Do.     AT   =  4a  .  tw  . 

(4)  Do.     DT    =  4a  .  2w  . 


3 

_  aw 

3  • 


ADDENDUM. 


It  occurred  to  me,  while  reading  the  proof 
of  the  above  article,  that  probably  the 
student  might  desire  to  see  the  property 
whioh  is  established  above  by  the  integral 
calculus  proved  geometrically.  In  fact, 
that  is  necessary,  though  somehow  the 
point  escaped  my  notice  in  writing  the 
article,  for  the  complete  geometrical  treat- 
ment of  the  subject,  since  we  have  above 
the  distances  of  the  C.G.  of  semi-cycloidal 
area  from  tangents  at  cusp  and  vertex 
established  geometrically,  while  only  one 
ordinate  of  the  O.G.  of  semi-cycloidal  arc  is 
determined  geometrically — viz.,  the  dis- 
tance of  that  C.G.  from  the  tangent  at 
b*6e,  not  the  distance  from  tangent  at 
cusp.  The  student  will  find  no  difficulty 
in  following  the  proof  sketched  out  as 
follows,  though  no  figure  has  been  drawn 
specially  for  it : — 

The  increment  of  rectangle  under  NP' 
and  AQ',  Fig.  2,  when  we  pass  to  next 
point.  P,  is  ultimately 
=  P'N  .  inct.  of  AQ'  +  AQ'  inct.  of  FN 

=  P'ST.  ?£'  +  AQ'»m  (1) 
=  i  momt.  of  PP'  about  AB  +  BQ' .  NM 


Because  BQ' :  AQ'  ::  im»  :  NM  {nm,  NM 
being  equal  to  sides  of  the  elementary 
right-angled  triangle,  of  which  PF  is  the 
hypothenuse).  Now,  we  know  what  we 
shall  get  by  summing  all  such  quantities 
as  BQ'.NM,  for  in  getting  the  distance  of 
the  C.G.  of  arc  APD  from  AT,  Fig.  1,  we 
summed  (by  using  the  parabola  Apo)  all 
such  quantities  as  AQ  .NM,  which  sum 
must  necessarily  be  the  same  as  the  sun 
of  quantities  BQ'.NM,  since  we  begin  from 
A  in  one  case  and  take  the  radius  vector 
round  to  B,  while  in  the  other  we  begin 
from  B  and  carry  the  radius  vector  round 
to  A.  So  that  the  relation  (1)  above,  for 
the  increment  of  rectangle  under  NP'  and 
AQ',  gives  (when  all  the  incremeuta  are 
accounted  for,  until  this  rectangle  becomes 
that  under  BD  and  AB) — 
Rect.  BD  .  AB  =  i  momt  of  arc  APD 
about  AB 
+  f  AB* 

Or  ,ABS  =  AB  .  Distance  of  arc's  C.G. 

from  AB  +  |  AB' 
That  is,  the  distance  of  the  C.G.  of  arc  APD 
from  AB 
=  *  .  AB  —  |  A  B 

as  before. 

Note. — Throughout  the  article  I  have,  for 
the  sake  of  brevity,  spoken  of  moments  u 
equal  to  rectangles,  and  so  forth.  This  is 
to  be  understood  always  as  meaning  that 
the  expression  for  the  moment,  suitable 
units  of  length,  Ac.,  being  chosen,  is  the 
same  as  the  expression  for  the  rectangle, 
and  the  like. 


TEMPERING  GLASS. 

SOME  considerable  time  has  elapsed  since 
De  la  Bastie  first  manufactured  bis 
tempered  glass  and  obtained  his  first  patent. 
Specimens  of  tempered  glass  are,  we  believe, 
to  be  bought  at  a  few  shops,  but  at  present 
it  does  not  seem  to  have  taken  that  promi- 
nent position  which  was  confidently  pre- 
dicted for  it  when  it  was  first  announced 
and  the  reporters  had  seen  specimens  and 
tested  them  in  the  City  of  London.  Other 
patents  have  had  to  be  obtained  in  order  to 
secure  tbe  modifications  whioh  M.  de  la 
Bastie  has  introduced ;  but  despite  the  fact 
that  he  has  at  least  three  rivals  in  tbe  field, 
the  efforts  to  introduce  the  new  glass  into 
commerce  are  very  feeble  and  badly  sup- 
ported. It  is  unquestionable  that  to  De  » 
Bastie  belongs  the  henour  of  first  bringing 
the  art  of  tempering  glass  to  a  practical 
issue;  but  his  rivals  seem  determined  to 
forestall  him  in  those  improvements  which 
will  make  the  invention  commercially  sue- 
ceesful.  It  seems  that  some  difficulty  is 
experienced  with  the  bath  of  grease  or 
paraffin  which  De  la  Bastie  uses  for  temper- 
ing his  glass ;  and  he  has  had  to  devise  a 
means  of  preventing  the  ignition  of  the 
inflammable  constituents  of  the  bath,  which 
means  has  to  some  extent  added  to  the 
complication  of  his  process.  In  the  presence 
of  this  difficulty  other  iuventors  found  then 
opportunity,  and  besides  the  process  in- 
vented by  Herr  Siemens,  of  Dresden,  which 
we  described  on  p.  599  of  our  last  volume. 
Herr  Pieper  has  also  devised  a  method  of 
tempering  and  hardening  glass,  which  is  ao 
far  successful  that  the  German  glass  makers 
have  given  £15,000  for  the  exclusive  right 
to  use  it  in  their  country.  The  new  prows* 
consists  in  submitting  the  glass,  while  ■*» 
red  heat,  to  the  action  of  superheated 
steam,  a  process  which  of  course  effectually 
disposes  of  the  difficulty  and  danger 
attendant  on  the  use  of  an  inflamm^u 
bath.  Although  the  German  glass-ma^rs 
have  purchased  Pieper's  patent,  it  ^oe8l°^ 
appear  that  its  practical  success  has  been 
fully  established,  though  it  is  obvious  tnai 
if  the  superheated  steam  will  effect  tac 
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them  as  rapidly,  M.  de  la  Bastie  will  lose 
that  pecuniary  reward  which  his  discovery 
merits.  The  steam  process,  too,  would 
appear  to  remove  the  difficulty  which  is 
found  in  tempering  shaped  articles  of  glass 
— a  difficulty  which  Herr  Siemens  sur- 
mounts hy  making  costly  platinum  sheaths 
or  moulds,  with  which  he  protects  the 
articles  during  the  hardening  operations. 
Amongst  the  minor  rivals  of  De  la  Bastie 
may  be  mentioned  Herr  Meusel,  of  Thii- 
ringen,  who  has  so  far  modified  the  original 
process  that  he  plunges  the  blown  articles 
while  still  on  the  tube  into  the  tempering 
bath,  which  is  composed  of  similar  sub- 
stances to  those  employed  by  De  la  Bastie. 
The  latter,  cn  the  contrary,  shapes  the 
articles  in  the  ordinary  way,  and  tnen  re- 
heats them  before  plunging  them  into  the 
tempering  bath.  The  original  process  is 
not  likely  to  suffer  much  from  the  com- 
petition of  Herr  Meusel,  for  it  yields  far 
better  and  more  regular  results  in  practice, 
as  it  is  found  that,  however  quickly  the 
blown  glass  may  be  transfered  to  the  bath, 
the  portion  attached  to  the  blower's  pipe 
or  tube  is  so  speedily  cooled  by  the  sur- 
rounding air  that  it  is  impossible  to  obtain 
the  desired  effects  in  the  tempering  bath. 
There  are  several  modifications  of  the 


tempering;  process,  including  the  English 
patent  of  Mackintosh,  under  which  the 
glasB  is  submitted  i  o  the  action  of  a  very 
low  temperature;  but,  with  the  exception 
of  the  processes  of  Pieper,  Siemens,  and  the 
original  Bastie,  none  of  them  seem  likely 
to  soon  furnish  us  with  an  article  for  which 
there  is  already  an  inquiry,  and  for  which 
there  will  undoubtedly  be  a  considerable 
demand,  if  it  can  be  supplied  at  a  reason- 
able price.  We  believe  that  sheet-glass 
and  various  glass  articles  which  have  been 
tempered,  toughened,  or  hardened,  are  to 
be  bought  in  London,  but  at  what  price  we 
do  not  know. 


OK  OZOKERIT. 

TN  a  recent  number  of  the  Zeitschrift  of 
the  German  Society  of  Engineers,  Dr. 
List  has  a  long  memoir  on  this  substance, 
which  has  of  late  years  come  so  largely  into 
use.  The  following  details  are  from  his 
paper 

Of  the  places  where  ozokerit  is  found 
only  those  in  Qalicia  have  industrial  im- 
portance, especially  those  in  Boryslau,  near 
Drohobycz,  in  the  Moldau,  and  on  the 
Caspian  8ea.  In  Boryslau  alone  325,000  cwt. 
were  produced  in  1870,  and  the  value  of  the 
Galician  production,  in  the  same  year, 
appears  to  have  been  about  6  8  million 
marks.  The  normal  Galician  pitch  coal 
consists  of  a  viscous,  plastic,  fatty- feeling, 
brownish-yellow  mass,  without  mixture  of 
liquid  substances.  In  mixture  with  more 
or  less  petroleum  it  forms  the  viscous  so- 
called  kindybul,  or  a  light  liquid  tar.  In 
the  same  pit,  however,  there  is  generally 
found  raw  oil  or  naphtha,  tar,  kindybal,  and 
ocokerit ;  these  pass  into  each  other,  so  that 
they  cannot  always  be  sharply  separated. 
Prom  the  kindybal  the  ozokerit  is  obtained 
by  remelting  and  by  volatilisation  of  the 
liquid  parts.  The  prepared  ozokerit  of 
Boryslau  is  dark  brown,  has  a  slight  empy- 
Tumatic  odour,  is,  in  fracture,  very  Mke  raw 
leeswax,  readily  takes  impressions  from  the 
inger  nails,  is  easily  cut,  and  without  stick- 
ag  to  the  knife,  and  can  be  kneaded  between 
he  fingers.  The  melting  point  is  some- 
'here  about  63°  C,  the  specific  gravity 
omewhat  less  than  that  of  water.  In  ether 
,  is  partly  soluble;  the  part  dissolved  is 
t>pa  rated  out  in  the  form  of  microscopic 
rystal  scales,  which,  after  drying,  form  a 
omewhat  sticky  powder.  In  boiling  alcohol 
f  95  per  cent,  toe  same  constituent  is  but 


it ;  on  cooling  of  the  solution  it  separates 
out  in  crystalline  flakes.  Other  specimens 
which  List  examined  presented  some  diffe- 
rences, of  course,  especially  in  hardness  and 
fusibility. 

Of  special  practical  importance  is  the 
behaviour  of  ozokerit  in  distillation.  The 
distillate  of  all,  even  the  hardest,  kinds  of 
ozokerit  consists  of  solid  and  liquid  parts, 
the  former  naturally  predominating.  The 
ozokerit,  namely,  undergoes  decomposition 
in  distillation,  and  there  arises  a  paraffin- 
like  mass  and  a  liquid  product— in  short,  it 
is  decomposed  into  matters  of  lower  melting 
point. 

The  employment  of  ozokerit  for  lighting 
purposes  dates  pretty  far  back.  The  inhabi- 
tants of  Boryslau  have  long  prepared  candles 
from  the  fused  masses  without  further 
purification,  but  these,  from  their  plain 
appearance,  never  came  widely  into  use.  It 
is  some  twelve  vears  ago  that  ozokerit  began 
to  be  subjected  to  distillation  in  order  to 
the  obtaining  of  purer  products.  The  modes 
of  treatment  of  the  ozokerit  for  paraffin 
adopted  by  Rossmassler  in  his  workB  on  the 
island  of  Swator  Ostrow,  in  the  Caspian 
Sea,  near  the  peninsula  Apscheron,  ana  by 
Field,  in_  Lambeth,  agree  in  that  the  raw 
material  is  handled  like  the  product  obtained 
by  dry  distillation  of  brown  coal  and  bitu- 
minous schist,  and  so  the  use  of  ozokerit  for 
the  manufacture  of  paraffin  offers  the  great 
advantage  over  that  of  brown  coal,  that 
with  it  the  whole  first  part,  the  smouldering 
process,  is  dispensed  with.  The  works  which 
prepare  ozokerit  are  thus  to  be  placed  by 
the  side  of  those  paraffin  manufactories 
which  operate  only  with  purchased  brown 
coal  tar.  But  the  work  is  also  simpler — 
e.g.,  a  purification  with  soda  solution,  such 
as  is  necessary  in  first  rectification  of  the 
raw  oil  obtained  from  tar.  on  account  of  the 
contained  creosote,  is  superfluous.  But  the 
ozokerit  is  especially  distinguished  for  its 
greater  yield  of  ready  good  products.  These, 
according  to  Albrecht,  amount,  in  brown 
coal  tar  of  average  composition,  from  60  to 
68  per  cent.,  but  in  ozokerit  to  82  per  cent., 
and  these  are  obtained  from — 


Paraffin  ... 

Lighting  oil 
Greasing  oil 


Brown  ooal  tar. 
16  to  17  p.o.  10 
28  to  36  p.c  1'8 
10  to  15  p.o.  0  0 


Osokerit. 
38  p.o.  l'O 
26  p.c  07 
21  p.c.  0-6 


From  the  percentage  proportion  are 
reckoned  the  ratios  of  the  different  pro- 
ducts to  each  other.  The  paraffin  forms, 
among  those  of  brown  coal-tar,  23  8  to 
24*3;  among  those  of  ozokerit,  43'9  per 
cent.  These  numbers  sufficiently  explain 
how  desirable  a  substance  ozokerit  has 
become  for  the  paraffin  industry. 

The  candles  manufactured  by  Field  from 
ozokerit  are,  in  appearance,  very  like  those 
from  bleached  wax ;  in  appearance  of  cut 
section  they  also  agree.  The  melting  point 
List  found  =  603  C,  agreeing  with  Letheby, 
who  gives  it  is  as  5>5°  C.  The  Field 
ozokerit  candles,  in  this  respect,  rank 
equally  with  the  wax  candles  and  the  so- 
called  stearine  candles  prepared  from  palm 
oil,  as  the  following  comparative  table 
shows : — 


Carnauba  wax   

White  ozokerit  or  J.  P.  Otto 

Chinese  wax   

Pure  stearic  acid  

Pure  palmitic  aci4 
Ceres  in  from  Stockeran  ... 
Beeswax,  bleached 
Osok«-it  candles  of  Field 

Paraffin   

Spermaceti  

Japanese  wax   

Tallow   


Melts  at 

85°  C. 
83°  to  74° 
77° 
09° 


61* 
60° 

66*  to  46* 

45° 

43° 

37° 


Letheby  asserts  that  while  some  kinds  of 
paraffin  candles  do  not  resist  a  temperature 
of  30°,  and  most  kinds  become  soft  and 
bend  at  36°,  the  ozokerit  candles  at  42°  are 


ttle  soluble;  a  very  frequently  repeated  still  firm  and  hard  (a  temperature  which  is 
oiling  would  be  necessary  to  fully  extract  I  higher  than  that  of  an  ordinary  room).  In  i 


luminous  power  the  ozokerit  candles  excel 
all  others ;  thus  to  give  the  same  quantity 
of  light  as  l.OOOgr.  of  the  best  spermaceti 
candles,  there  are  required 

Or. 

Ozokerit  of  Field   761 

Paraffin    788  to  801 

Spermaceti   1,000 

Wax   1,160 

Stearic  acid       ...  ...  1,200 

Tallow   1,670 

Moreover,  in  favour  of  the  ozokerit  candles 
are  the  facts  that  they  are  quite  free  from 
smell,  and  are  not  greasy  to  the  feeL 

Notwithstanding  all  these  advantages  of 
the  product  obtained  from  natural  ozokerit, 
it  is  to  be  noted  as  a  drawback,  when 
ozokerit  is  used  as  a  raw  material  far 
paraffin,  that  it  is  subjected  to  a  destructive 
distillation.  While  the  raw  ozokerit  re- 
quires, for  its  liquefaction,  a  temperature 
of  about  60°,  the  entire  distillate  is,  at 
ordinary  temperature,  only  of  butter  con- 
sistency, and  it  liquefies  completely  at 
about  30°.  Thus  to  the  object  of  decolour- 
ing the  material  is  sacrificed  the  highly- 
prized  property  of  lighting  material,  dim- 
cult  fusibility.  The  ozokerit,.  as  already 
stated,  cannot  be  distilled  without  decom- 
position, but  is  separated,  on  continuous 
action  of  heat,  into  a  liquid  and  a  solid 
easily  fnsible  product.  But  still  another 
valuable  property  of  ozokerit  does  not  pass 
over  into  the  solid  mass  obtained  from  it 
by  distillation — viz.,  the  elasticity,  which 
makes  it  so  similar  to  wax.  The  Field 
candle  material  allows  of  being  kneaded 
between  the  fingers  only  bo  long  as  it  is 
still  warm  after  passage  out  of  the  liquid 
state;  at  ordinary  temperature  it  can  be 
crushed  like  stearic  acid ;  and  just  as  little 
as  this,  can  two  pieces  of  it  be  welded 
together  with  the  aid  of  heat,  whereas  this 
can  as  easily  be  done  with  the  natural 
ozokerit  as  with  beeswax.  The  Field  ozo- 
kerit candles,  therefore,  by  no  means  con- 
sist of  ozokerit  purified  in  the  course  of 
manufacture,  but  owe  their  name  merely  to 
the  raw  material,  and  bear  it  with  no 
greater  right  than  the  "  stearine  candles  " 
do  theirs. 

It  is,  therefore,  to  be  regarded  as  a 
decided  advance,  when,  in  the  working  of 
ozokerit,  deep-reaching  treatment  by  dis- 
tillation is  departed  from,  and  the  aim 
limited  to  a  removal  of  the  colour.  This 
plan  has  been  adopted  by  J.  B.  Otto,  in 
Frankfort- on- the- Oder,  and  how  well  he 
has  reached  his  object  was  shown  at  the 
Vienna  Exhibition  in  1875.   He  has  suc- 
ceeded  in    producing    perfectly  whits 
ozokerit  of  83°  melting  point,  and  so  hard 
that  it  can  scarcely  be  scratched  with 
crystallised  gypsum  or  the  finger-nail. 
With  apparently  crystalline  structure,  and 
splintering  fracture,  it  yet  has  retained  the 
property  of  being  kneadable  between  the 
fingers    like    bees- wax  ;  the  crystalline 
character  is  herewith  more  and  more  lost, 
and  after  some  time  two  separate  pieces 
can  be  united  together  by  pressure  like  wax, 
a  behaviour  which  is  wanting  in  Field's 
ozokerit  candles.   Further,  a  kneaded  piece 
of  this  purified  ozokerit,  after  pressure  to 
a  smooth  wooden  surface,  sticks  as  firmly 
as  wax  (a  thing  which  neither  paraffin  nor 
stearin  does,  and  even  the  unkneaded  pure 
ozokerit  only  in  small  degree).  The  purified 
ozokerit  is  superior  in  properties  to  all 
other  candle  materials ;  in  difficult  fusibility 
it  is  scarcely  exceeded  by  the  Brazilian 
carnauba  wax,  and  it  can,  like  this,  be  uf ed 
to  make  easily-liquid  material — e.g.,  white 
paraffin,  available  for  candle  manufacture. 

This  success  has  boon  attained  by  M. 
Otto  (as  Dr.  List  tells  us)  by.  treating 
preferentially  the  hardest  kinds  of  r*v 
ozokerit,  of  70°  and  higher  melting  point. 
While  the  "Vienna  manufactories  (for  the 
sake  of  lighter  work  chiefly)  bny  materials 
of  only  5lr  to  60°  for  bleach  in  p,  he  use?  no 
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violently  acting  chemicals,  but  proceeds  on 
the  principle  that  gentler  means  and  longer 
time  save  the  powerful  chemicals  and  give 
Better  results,  without  disagreeable  bye- 
products  at  the  cost  of  the  raw  material. 
The  melting  point  may  be  raised  5°  (and  so 
to  8ftJ)  without  the  yield  being  diminished, 
but  the  mass  becomes  undeniably  crystal- 
line, and  like  transparent  paraffin. 

The"  first  Austrian  Oeresin  Manufactory" 
of  H.  Ujhely  and  Co.,  in  Stockeran,  by 
Vienna,  has  for  its  object  the  supply  of  a 
substitute  for  beeswax.  The  question  is 
not  that  of  the  use  of  a  material  for  candles, 
whose  sole  purpose  is  to  serve  for  illumina- 
tion ;  for  the  beeswax,  is  neither  in  regard 
to  fusibility  nor  to  light  intensity,  prefer- 
able to  the  cheaper  stearic  acid  by  which  it 
has  therefore  been  quite  driven  out  from 
thra  field ;  but  besides  the  wax-sticks,  the 
candles  for  church  use  in  Catholic  countries, 
and  the  like,  wax  is  always  being  employed 
for  various  purposes,  in  the  making  of 
fancy  articles  and  in  industry  in  so  great 
av  qnantity,  that  the  present  bee  cultivation 
no  longer  suffices  to  meet  the -demand  for 
wax.  As  a  consequence  of  this,  the  ad- 
mixture of  other  substances  with  wax — e.g., 
paraffin,  turpentine,  &c. — has  been  greatly 
aartended.  In  opposition  to  this  adul- 
terated wax,  cere  sin  is  offered  as  a 
true  and  pure  substitute.  The  way  in 
which  it  is  prepared  is  still  a  secret,  and 
probably  the  statement  of  the  Official 
(Exhibition)  Report  that  "  we  have  here  a 
mixture  of  the  ordinary  beeswax,  with 
more  or  less  soft  paraffin,"  is  purposely  not 
confirmed  by  the  initiated.  For  since  the 
three  manufactories  in  Austria — H.  Ujhley, 
in  Stockeran,  J.  Wagemann,  in  Vienna, 
and  one  in  Gulicia — make  ceresin  from 
«zokerit,  and  in  communications  from  one 
of  them  the  name  "  mineral  wax  "  is  used 
as  synonymous  with  ceresin ;  since, further, 
the  bleached  ozokerit  obtained  by  J.  F. 
Otto  from  earthwax,  without  any  addition, 
and  through  simple  purification,  has  re- 
tained the  wax-like  character  of  the  natural 
material,  while  the  material  purified  by 
Field  by  distillation,  similarly  to  paraffin, 
shows  also  the  behaviour  of  paraffin  up  to 
ite  melting  point,  we  may  infer  that  the 
eeresin  is  prepared  from  the  earth  wax  by 
simple  purification  and  bleaching,  with 
omission  of  distillation. 

That  all  the  ceresin  works  have  plenty  to 
«b — those  at  Stockeran  manufactured  even, 
in  1873,  12,000  cwt. — will  surprise  no  one 
who  has  visited  the  Vienna  Exhibition, 
The  problem  of  preparing  from  ozokerit, 
all  the  products  for  which  hitherto  beeswax 
has  been  used,  is  fully  solved. 

The  illuminating  value  of  the  kinds  of 
etaodde  most  like  wax  Dr.  List  found  to  be 
quite  as  high  as  that  of  Field's  ozokerit — 
viz,,  H  times  that  of  wax. 

For  all  technical  uses  ceresin  has  fully 
justified  itself  as  a  substitute  for  wax. 


  THE  MOON.* 

'|lttiS  is  a  large  book,  containing  nearly 
600  pages,  imperial  octavo  ;  and  a 
mostly  one,  being  priced  at  31s.  6d.  Written 
tkx  the  main  for  selcnographers,  the  work 
has  for  its  characteristic  feature  the 
author's  earnest  and  well-meaning  effort 
to  "promote  the  study  of  selenography,"  by 
showing  that  there  is  no  real  foundation 
for  the  opinion  commonly  entertained 
respecting  the  moon's  condition.  The 
author  remarks  that,  on  the  conclusion  of 
Boer  and  Midler's  fine  work,  "  the  great 
wuestions  in-  connection  with  the  physical 
condition  of  the  moon  were  generally  re- 
garded as  finally  solved,  with  perhaps  the 
exception  of  some  of  the  obscurer  pheno- 
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mena"  .  .  .  "but  it  was  generally  regarded 
as  demonstrated  that  the  moon  was  [query, 
w]  to  all  intents  an  airless,  waterless,  life- 
less, unchangeable  desert,  with  its  surface 
broken  by  vast  extinct  volcanoes.  With 
this  opinion  prevailing  the  natural  effect 
of  such  great  works  as  Beer  and  Madler' s 
speedily  ensued:  the  attention  of  astro- 
nomers was  directed  to  other  fields,  and 
selenography  resting  on  its  laurels  made 
no  further  progress."  Elsewhere,  Mr. 
Neison  shows  that  he  correctly  under- 
stands the  limitations  recognised  by  Beer 
and  Madler  themselves  as  affecting  the 
general  conclusions  thus  reached  by  them, 
though  we  cannot  agree  with  him  that 
their  view  "has  been  applied  with  more 
and  more  strietness  and  with  gradually 
increasing  comprehensiveness,  until  it  has 
reached  a  point  far  beyond  that  which  its 
authors  ever  contemplated  or  even  acknow- 
ledged." This  statement,  we  must  frankly 
say,  appears  to  us  entirely  unfounded.  We 
be)  lieve  the  general  opinion  entertained 
respecting  the  moon's  condition  closely 
accords  with  that  entertained  and  expressed 
by  the  German  stenographers.  We  cannot, 
indeed,  recall  any  instance  where  an  astro- 
nomer of  repute  has  definitely  expressed 
opinions  which  can  be  described  as  going 
"  far  beyond  "  those  held  by  Madler. 

Be  this  as  it  may,  Mr.  Neison  sets  him- 
self earnestly  to  work  to  show  that  the 
moon  "  possesses  a  real  atmosphere  of  great 
mass,  and  greater  magnitude" — a  some- 
what loose  mode  of  expression,  by  the  way, 
seeing  that  magnitude  can  no  more  be  com- 
pared with  mass  than  minutes  with  miles. 
Mr.  Neison  considers  that  to  neglect  this 
atmosphere  is  to  render  nugatory  all 
attempts  to  explain  the  phenomena  pre- 
sented by  the  moon.  He  also  tries  to  snow 
that  the  moon's  surface  is  not  an  arid 
waste,  and  may  even  be  occupied  by  certain 
forms  of  vegetation.  But  it  muBt  be  ad- 
mitted that,  in  thus  opposing  the  opinions 
generally  entertained,  our  author  show  3 
himself  as  "  truly  moderate  and  polite  an 
arguer"  as  Mrs.  Malaprop,  every  third 
argument  he  uses  being  on  the  other  side 
of  the  question.  He  carefully  shows  that, 
in  all  probability,  the  moon's  atmosphere 
originally  had  but  about  the  fiftieth  part  of 
the  surface  density  of  the  earth's  atmo- 
sphere, and  that  it  lias  since  been  reduced 
probably  to  less  than  a  sixth  part  of  its 
former  amount — two  arguments  which  ap- 
pear on  the  face  of  them  to  favour  very 
strongly  the  commonly-received  opinion; 
but  our  author  considers  them  sufficient  to 
establish  the  contrary  opinion.  "  At  pre- 
sent," he  says  (pp.  34-35),  "  it  can  be  taken 
with  some  degree  of  probability  that  the 
density  of  the  lunar  atmosphere  does  not 
differ  much  from  between  three  and  four 
hundredths  of  that  of  the  earth,  and  is 
therefore  capable  of  exerting  almost  as 
powerful  an  effect  upon  the  surface  as  the 
earth's."  This  seems  to  us  something  worse 
than  a  non  nequitur.  But  the  reasoning 
with  which  Mr.  Neison  follows  up  the  argu- 
ment is,  in  some  respects,  even  more  sur- 
prising. He  shows  that  the  moon's  surface 
may  not  be  so  waterless  as  is  supposed, 
for,  "  owing  to  the  tenacity  with  which 
such  material  as  composes  the  surface 
retains  moisture,  it  does  not  seem  likely 
that,  by  the  influence  of  a  portion  of 
the  surface  already  containing  a  certain 
amount  of  moisture,  the  extreme  outer 
layer,  that  is  most  favourably  placed  for 
absorbing  the  aqueous  vapour,  could  be 
entirely  denuded  of  it."  We  do  not  pre- 
cisely know  how  earthy  substances  absorb 
aqueous  vapour,  properly  so  called ;  but  we 
are  content  to  accept  aqueous  vapour  and 
moisture  as  convertible  terms,  if  that  will 
help  Mr.  Neison  on  in  his  argument.  It  is 
in  what  follows  that  he  most  completely 
staggers  our  faith  in  ordinary  physical 
teachings.   "  If  this  be  so,"  he  says,  "  then 


a  certain  amount  of  this  moisture  most  be 
liberated  when  the  temperature  of  the 
surface  increases  beyond  a  certain  degree, 
to  be  eagerly  reabsorbed  on  cooling,  and  to 

S've  rise  to  a  temporaiy  or  local  envelope," 
lis  "  temporary  or  local "  envelope,  formed, 
we  presume  him  to  mean,  when  the  surface 
is  heated  (though  the  strictly  grammatical 
interpretation  of  the  sentence  would  implj 
that  the  envelope  was  formed  on  the  coolme 
of  something  not  indicated)  would  be  found 
only  in  the  interior  of  the  deep  formation!. 
"  The  vapour  being  i»  this  case  supposed  to 
be  confined  within  the  interior  of  a  deep 
ring-plane,  the  surface  would,  on  cooling, 
slowly  reabsorb  the  whole.  It  is  not,  there- 
fore,  impossible  from  these  causes  that 
a  certain  very  small  amount  of  aqueous 
vapour  may  exist  on  the  surface  of  tie 
moon,  and  thus  explain  some  of  the  other- 
wise inexplicable  appearances  that  have 
been  observed."  This  idea  of  aqueout 
vapour  rising  from  the  deeper  ring-planet 
into  an  atmosphere  having  a  surface  density 
less  than  the  three  hundredth  of  ours,  the 
vapour  thus  raised  remaining  for  three  or 
four  days  at  least  "  confined  within  the 
interior  of  the  ring- plane,  to  be  reabsorbed 
by  the  floor  on  cooling,  is  daring  and 
original,  but  unfortunately  not  scientific. 
After  this,  it  seems  scarcely  worth  mention- 
ing that  according  to  our  author  the  lunar 
atmosphere,  with  its  "great  mass  and 
greater  magnitude,"  but  minute  surface 
density,  would  "  not  only  decrease  consider- 
ably the  heating  effect  sf  the  solar  ray*, 
especially  in  high  latitudes,  but  retard 
markedly  the  radiation  of  heat  from  the 
surface  during  the  long  lunar  night."  We 
would  simply  remark  that  either  Mr.  Neison 
has  much  to  learn  from  Tyndall  and  other 
physicists,  or  else  they  have  much  to  learn 
from  Mr.  Neison: 

It  appears  to  us,  after  a  careful  considera- 
tion or  the  reasoning  in  these  and  similar 
passages,  that  the  chapters  relating  to  the 
physical  condition  of  the  moon's  surface, 
and  to  the  variations  of  that  surface,  scarcely 
afford  grounds  (to  speak  mildly)  for  rejecting 
the  ideas  now  generally  entertained  respect- 
ing the  moon's  condition.  Nor  is  there  any- 
thing new,  or  especially  interesting,  in  the 
chapters  on  the  motions,  &c.,  of  the  moon, 
the  lunar  formations,  or  the  lunar  history 
(by  which  Mr.  Neison  means  the  history  of 
lunar  research).  The  work  must  rest  its 
claim  to  utility  mainly,  if  not  entirely,  on 
the  direct  assistance  which  Mr.  Neison  hai 
endeavoured  to  afford  selenographers  by 
maps  and  descriptions  of  the  moon's  sur- 
face, and  by  bringing  together  a  series  of 
"  Selenographical  Formulae  "  for  the  use  of 
observers.  He  gives  first  a  key-map.  some- 
what resembling  that  in  Webb's  "  Celestial 
Objects  for  Common  Telescopes,"  and  then 
a  series  of  twenty-two  maps  (octavo),  show- 
ing the  moon's  surface  on  the  scale  of  24in 
to  the  diameter — a  size  which  he  considers 
"  sufficiently  great  to  enable  every  known 
object  on  the  moon  of  any  interest  or  im- 
portance to  be  inserted."  Three  special 
maps,  on  a  scale  four  times  as  great,  are 
added,  showing  Gassendi,  Maginus,  and 
TheophiluB,  and  there  are  tinted  drawings  of 
Copernicus,  Agrippa,  and  Godin  (sunrise  and 
midday),  and  Plato  (soon  after  sunrise  and 
two  days  before  full).  The  general  basis  of 
the  map  is  "  the  great  trigonometrical  surrey 
of  the  lunar  surface  of  (query  *  by ')  Beer  aw 
Madler."  The  greater  portion  of  their  surrey 
has  been  revised,  however,  so  that  the  man* 
are  neither  wholly  B.  andM.'s  work,  nor  Mr. 
Neison's.  The  author  has  added  largely  i<> 
some  regions  from  observations  of  his  own 
with  a  6in.  refractor  and  a  9in.  Brownin?- 
With  reflector;  but  in  some  regions  J 
number  of  objects  of  equal  interest,  and 
well  within  the  range  of  such  instrument* 
have  been  left  out.  "Use  also  has  been 
made  of  a  collection  of  some  hundred 
lunar  sketches  made  of  late  years  by 
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different  astronomers,  and  which  from 
time  to  time  have  been  sent  to  the  author." 
Thus,  while  many  details  of  the  chart  by 
Beer  and  Madler  have  been  omitted,  "  a 
very  considerable  number  of  new  formations 
and  of  fresh  detail  has  been  also  embodied, 
so  that  the  22  maps  contain  a  greater  mass 
of  detail  than  even  the  'Mappa  Seleno- 
graphica.' "  Whether  a  map  so  heterogeneous 
can  compare,  in  real  value  to  the  seleno- 
grapher, with  the  work  of  Beer  and 
Madler,  constructed  on  one  definite  plan, 
and  almost  always  to  be  relied  on  to  show 
everything  coming  within  the  scope  of 
that  plan,  seems  open  to  question ;  and  it 
may  be  gravely  doubted  whether  the  ob- 
server, as  distinguished  from  the  reader, 
will  approve  of  the  way  in  which  the  lunar 
chart  is  divided  up  into  twenty-four  small 
portions.  There  can  be  no  question  that 
these  maps,  and  the  descriptive  matter 
relating  to  them,  present  the  results  of 
much  laborious  and  patient  research.  We 
cannot,  however,  praise  the  delineation  of 
some  parts  of  the  moon's  surface.  Thus 
the  shape  of  Agrippa  in  the  drawing  facing 
161,  is  incorrect;  and  turning  at  random  to 
one  of  the  maps,  we  cannot  understand  why 
Mr.  Neiflon  has  set  Bullialdus  B  even 
farther  cast  than  the  too  easterly  position 
assigned  to  it  by  Madler.  This  is  the  more 
noteworthy  because  C,  close  by,  has  been 
somewhat  closely  copied  from  Schmidt's 
drawing,  and  Schmidt  sets  B  correctly.  The 
difference  between  Madler  and  Schmidt  is 

Suite  considerable — so  marked,  in  fact,  that 
le  superiority  of  Schmidt's  drawing  can  be 
recognised  in  five  minutes  with  very  small 
telescopic  power. 

The !  formate  collected  in  the  last  chapter 
are  singularly  mixed.  They  are  called 
selenographies!  formula? ;  but  many  of  them 
could  be  of  no  use  whatever  to  the  seleno- 
grapher. The  first  ten  pages  are  occupied 
with  the  ^eU-known  formula?  for  computing 
the  moon's  geocentric  from  her  apparent 
position,  &c.,  which  could  only  be  useful  to 
observers  engaged  in  collecting  matter  for 
improving  lunar  tables ;  and  we  have  never 
yet  heard  of  a  selenographer  who  so  occu- 
pied himself.  The  next  three  pages  give 
the  formulae  for  determining  the  iiorations 
in  longitude  and  latitude ;  but  it  is  to  be 
presumed  that  no  selenographer  would  be 
without  a  Nautical  Almanac,  containing 
all  that  is  necessary  for  this  purpose.  A 
similar  remark  applies  to  Table  IT,  giving 
the  value  of  the  auxiliary  quantities  required 
for  computing  the  libration,  which  is  a 
slightly  modified  abridgment  of  the  two 
tables  given  in  the  Nautical  Almanac.  Next 
the  formula?  for  determining  the  position  of 
the  pole  and  equator  of  the  moon  are  given, 

Srecisely  as  in  the  Berliner  Astronomisches 
akrtmch.  Auxiliary  selenographical  for- 
mula? follow,  some  of  which  would  suggest 
that  either  really  or  in  Mr.  Neison's  opinion 
Belenographers  are  very  feeble,  mathema- 
ticians— lame  dogs  requiring  to  be  helped 
over  very  small  stiles.  Yet  we  feel  certain 
that  no  one  would  be  likely  to  use  these 
formula  at  all  who  could  not  readily  obtain 
them  for  himself.  Olbers's  method  of  re- 
ducing observations  for  determining  the 
height  of  lunar  mountains  is  given  nearly  in 
fill,  and  there  are  some  formula?  for  deter- 
mining the  size  of  lunar  formations. 

We  cannot  altogether'  commend  the 
literary  style  of  this  work.  Mere  elegance 
is  perhaps  not  a  point  of  much  importance  in 
a  book  treating  of  science ;  but  it  does  seem 
important  that  the  writer!s  meaning  should 
be  distinctly  expressed,  especially  when  his 
»de*s  are  not  those  commonly  held.  Thus 
we  should  not  object  very  seriously  to  our 
author's  use  of  such  words  as  "  explainable," 
P-  32,  or  of  verbiage  like  the  following 
"Lunar  drawings  and  observations  would 
be  received  with  pleasure  and  acknow- 
«iS*d,  bk)  as  to  enable  the  results  they 
Mord  being  incorporated  in  any  future 


edition "  (preface) :  for,  though  incorrect, 
these  modes  of  expression  can  still  be  under- 
stood. But  what  are  we  to  understand 
when  we  find  our  author  saying  that  he 
shall  not  consider  certain  methods,  "for 
like  those  already  mentioned — and  they  are 
even  less  delicate  than  these — they  are 
inadequate  for  their  purpose  P"  Which 
methods  are  less  delicate,  those  mentioned 
or  the  others  ?  The  distinction  between  the 
words  "  those "  and  "  these,"  as  usually 
employed,  would  suggest  that  the  mentioned 
methods  are  the  less  delicate,  yet  the 
context  suggests  the  reverse.  Again  Mr. 
Neison  writes  as  follows :  —  Riccioli, 
though  an  inferior  observer  to  Hevelius,  has 
had  the  merits  of  his  map  much  under- 
rated" (which  shows  modesty  at  any  rate  on 
Riccioli' a  part,  unless  the  possessive  pronoun 
relates  to  Hevelius);  "for  it  appears  to 
have  been  the  result  of  good  lunar  observa- 
tions, and  is  in  some  particulars  superior  in 
completeness  even  to  Hevelius's,  though 
from  his  (whose  ?)  less  exact  estimates  of 
distance  it  is  less  so  on  the  whole  "  (less 
superior  ¥).  "  But  his  labours  have  afforded 
results  far  superior  to  what  would  have 
been  expected  from  the  disparaging  obser- 
vations of  Beer  and  Madler,"  and  so  forth. 
Again  does  Mr.  Neison  really  consider  that 
Aristarchus  effected  an  observation  of  great 
delicacy  in  determining  the  diameter  of  the 
moon  at  2°  ?  He  says  so  (if  words  mean 
anything)  at  p.  82.  We  would  strongly 
advise  our  author  to  remove  such  blemishes 
as  these,  which  occur  far  too  frequently, 
from  the  future  edition  referred  to  in  the 
preface.  We  may  note,  also,  some  smaller 
errors.  Thus,  Eudoxes  (so  in  map,  text, 
and  table)  is  not  the  name  of  any  known 
astronomer  either  of  ancient  or  modern 
times;  Eudoxua  was  the  man.  Nor  have 
we  yet  heard  of  any  astronomer  called 
Olber  (p.  103),  while  Fraunhofer,  we  feel 
sure,  would  have  objected  to  be  called 
Prauenhofer,  as  he  is  by  Mr.  Neison  in  map, 
text,  and  table. 


REVIEWS. 

British  Rainfall.  1875.    Compiled  by  G.  J. 

Symons.    London:  Stanford,  Charing- 

cross.  1876. 
/"i  N"  looking  through  this  annual  state- 
nient  of  "  Rainfalls  in  the  British 
Islands,"  we  notice  a  new  table  of  monthly 
rainfall  in  the  British  Isles,  which  has  been 
inserted,  it  seems,  in  consequence  of  some 
remarks  in  Nature,  and  also  from  the  ter- 
mination of  the  series  of  tables  of  monthly 
rainfall  published  during  the  last  fourteen 
years  in  the  annual  reports  of  the  British 
Association  for  the  Advancement  of  Science. 
For  this  new  feature  we  must  refer  the 
reader  to  the  volume  itself,  simply  remark- 
ing that,  from  the  preface,  and  also  from  Mr. 
Symons's  report,  we  gather  that  some  adverse 
criticisms  of  the  work  have  appeared,  just 
at  the  time  when  the  British  Association 
withdrew  its  annual  subsidy.  We  have  had 
occasion,  for  some  months  past,  to  allude  to 
certain,  schemes  for  carrying  out  the  views 
of  individuals  at  the  expense  of  Govern- 
ment— in  other  words,  to  create  snug  little 
posts  for  such  as  aspire  to  the  management 
and  working  of  a  physical  observatory,  the 
stipends  being  drawn  from  the  pockets  of 
the  taxpayers.  The  remarks  of  Mr.  Symons 
on  the  action  taken  by  the  Association  are 
so  pertinent  that  we  shall  freely  extract 
them,  just  glancing  previously  at  his  re- 
marks on  adverse  criticism.  In  penning 
the  last  portion  of  his  work,  the  preface, 
he  thus  expresses  himself: — "With  no 
desire  to  indulge  in  self-glorification,  or  to 
magnify  my  self-imposed  task,  i  feel  that  if, 
by  so  expressing  the  results  that  any  one 
can  comprehend  them,  the  notion  is  sup- 
ported that  rainfall  work  is  pure  routine ; 
no  brains  wanted,  nevertheless,"  he  further 


says,  "  if  rain-gauges  were  always  in  perfect 
order,  if  no  verification  were  necessary, 
because  observers  never  made  mistakes, 
either  of  observation  or  computation,  if 
they  always  wrote  legibly  and  6ent  their 
returns  immediately  that  they  were  asked 
for  them,  many  hundred  hours'  work  would 
be  saved.  But  even  under  these  impossible 
circumstances  there  would  still  remain  the 
classification  of  data  .  .  .  the  preparation 
of  the  whole  for  the  printer,  and  the  revision 
of  the  proofs."  Thus  far  the  compiler  of 
"British  Rainfall"  on  his  own  work.  In 
his  report  Mr.  Symons  states  that  the  most 
important  event  of  the  rainfall  year  is  a 
financial  one.  By  this  he  refers  to  the 
cessation  of  the  British  Association  grant, 
and  says : — "  The  action  of  the  Association 
is  said  to  have  been  adopted  in  order  to  force 
Government  to  undertake  the  provision  of 
funds  for  the  maintenance  of  the  rainfall 
system,  and  in  the  teeth  of  my  refusal  to 
allow  a  system,  created  and  developed  during 
fifteen  of  the  beat  years  of  my  life,  to  be 
buried  in  an  obscure  corner  of  some  Govern- 
ment  office."  Further  on  he  says: — "I 
flatly  refuse  to  transfer  to  any  Government 
office  the  system  which  I  have  organised  at 
an  enormous  expenditure  of  money,  time,, 
and  physical  and  mental  energy.  I  do  not 
believe  that  the  gentlemen  who  so  kindly 
voluntarily  discharge  the  duties  of  obser- 
vers would  approve  of  being  placed  under 
the  super. ision  of  Government  officials.  I 
believe  that  the  esprit  de  corps  which  at 
present  exists  would  be  extinguished ;  and 
though,  by  taking  the  present  system'  and 
applying  more  red  tape,  it  might  be  possible 
to  make  the  machinery  even  more  nearly 
perfect  than  it  is,  it  would  be  at  the  cost  of' 
that  intelligent  independence  of  thought 
which  so  greatly  rules  the  progress  of 
science."  The  contents  of  the  volume  are 
arranged  on  the  same  plan  as  previous 
volumes.  It  contains  some  useful  papers 
on  the  rainfall  of  the  Wenaleydale  district 
(with  map),  on  the  measurement  of  mow, 
on  experimental  rain-gauges.  A  prominent 
portion  of  the  work  consists  of  the  meteor- 
ology of  1875,  with  observer's  notes,  hea»y 
rains  and  maximum  falls,  and  it  closes  as 
usual  with  general  tables  of  total  rainfall  in 
1875  at  about  1,800  stations  in  England, 
Wales,  Scotland,  and  Ireland.  We  need 
scarcely  say  that  each  year's  issue  increases 
the  value  of  the  series,  without  which  a 
meteorological  library  cannot  be  considered 
as  complete. 

Notation.  By  John  Htjllah.  London: 

Longmans. 
The  long  title  of  the  little  pamphlet  which 
Mr.  Hunan  has  issued  for  the,  benefit  of 
musical  amateurs  and  others  is  "  Notation : 
Brief  Directions  Concerning  the  Choice, 
Adjustment,  and  Formation  by  Hand  of' 
the  Characters  Constituting  the  Musical 
Alphabet."  We  cannot  venture  to  repeat 
Mr.  Hullah's  humorous  description  of  the 
operations  gone  through  by  the  tyro- 
in  "phonography,"  but  those  who  have 
attempted  to  copy  out  a  page  of  music  in 
full  score  will  be  perfectly  well  aware  that 
it  is  a  tedious  operation  to  the  beginner  in 
the  art  And  when  the  page  of  MS.  music 
is  completed  it  is  not,  it  must  be  confessed, 
a  marvel  of  clearness  and  neatness,  but 
often,  simply  from  a  want  of  regularity,  it 
is  both  unpleasant  to  look  upon  and  diffi- 
cult to  read.  There  is  a  method  of  writing 
music,  certain  laws  to  be  obeyed  and  rules 
to  be  observed,  which  do  not  fail  to  pro- 
duce with  a  pen  of  average  skill  MSS, 
which  the  musician  deciphers  with  ease, 
and  which  equal  printing  in  appearance. 
Mr.  Hullah  recommends  the  student  to 
take  his  model  from  recent  German  publi- 
cations, which,  though  printed  from  the 
ordinary  stamped  plates,  approach  good 
handwriting  rather  than  music  printed 
from  type.  The  first  pages  of  this  brochure 
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are  occupied  by  an  explanation  of  what  is 
termed  the  musical  alphabet,  in  which, 
amongst  the  descriptions  of  the  various 
signs  and  explanations  of  terms  and  pecu- 
liarities, the  minutest  details  of  written 
music  appear  to  have  been  noted.  Thus, 
notes  below  the  third  line  should  have 
their  stcma  turned  up,  and  those  above 
should  have  them  turned  down.   Those  on 
the  middle  line  may  have  the  stems  placed 
either  way ;  but  there  are  exceptions  to  this 
rule,  as,  for  instance,  in  grouped  notes,  and 
accordingly  Mr.  Hullah  renders  this  detail 
clear.   Another  small  matter  is  that  in 
printed  music  the  downward-turning  stems 
always  fly  from  the  left-hand  face  of  the 
note,  while  the  upward  stems  proceed  from 
the  right-hand  face.   A  slight  difficulty  in 
writing  the  notes  rapidly  has,  however,  led 
to  an  introduction  of  a  downward  stroke 
behind  the  note,  or  depending  from  its 
right-hand  face,  and  so  small  a  matter  as 
this  makes  considerable  difference  in  the 
appearance  of  a  piece  of  written  music. 
Just  as  minute  details  affect  the  appear- 
ance of  a  piece  of  music,  so  they  do  also 
its  clearness,  or,  in  other  words,  the  facility 
with  which  it  can  be  read.   Thus,  as  an 
instance,  two  rests  of  the  same  kind  should 
never  be  used  to  make  up  the  beat,  nor 
should  a  rest  be  projected  from  the  end  of 
one  beat  to  the  beginning  of  another,  or 
from  an  unemphasised  to  an  emphasised 
beat.    All  who  have  occasion  to  write  or 
copy  music  should  read  what  Mr.  Hullah 
says,  and  some  bandmasters  might  take  a 
lesson,  and  practice  what  they  learn,  much 
to  the  delight  of  those  who  have  to  play 
from  their  written  scores. 

The  Cleric  of  Works.  By  G.  G.  Hoskins, 
F.R.I.B.A.  London:  E.  and  F.  N.  Spon. 
This  little  book  is  intended  as  a  vade- 
meoum  for  all  engaged  in  the  superin- 
tendence of  building  operations,- and  will 
undoubtedly  lie  of  considerable  utility  to 
the  class  it  addresses.  It  is  often  objected 
by  superficial  and  conceited  sciolists  that 
works  of  the  kind  are  not  required  by 
those  who  are  competent  in  their  profes- 
sions, while  those  who  are  not  competent 
should  not  be  assisted  to  acquire  a  know- 
ledge of  their  duties  from  books.  There 
cannot  well  be  a  greater  mistake,  for,  just 
as  it  is  lawful  and  right  to  learn  from  an 
enemy,  so  the  beginner  in  any  profession 
should  learn  all  he  can  from  his  fellow- 
labourers,  and  read  all  books  which  deal 
with  the  subjects  of  his  everyday  work. 
Masters  of  their  profession  do  not  require 
t«  read  treatises  upon  their  duties,  for  in 
all  probability  they  have  already  studied 
bhem ;  but  generally  it  is  the  most  compe- 
tent men  who  read  text-books  with  the 
greatest  pleasure,  and  from  them  shape  out 
new  ideas,  and  carry  out  the  new  thoughts 
thus  generated  to  a  practical  issue.  The 
papers  contained  in  this  book  appeared  in 
the  Building  Newt,,  sufficient  guarantee 
that  they  have  passed  under  the  criticism 
of  those  best  able  to  gauge  their  merits. 

B wilding  Construction.  By  R.  SCOTT  BuHH. 

London :  Collins,  Sons,  and  Co. 
The  remarks  above  made  apply  with  equal 
force  to  the  book  at  present  before  us, 
which  is  one  of  Messrs.  Collins's  Advanced 
Science  Series.  Bricklayers  and  masons 
are,  of  course,  produced  by  the  system  of 
apprenticeship,  whieh  implies  the  practice 
of  the  craft,  and  skill  acquired  by  the 
practice;  but,  'however  competent  a  prac- 
tical man  may  be,  it  is  now  acknowledged 
on  all  hands  that  he  would  be  the  better  if 
he  possessed  a  thorough  knowledge  of  the 
principles  and  theory  of  his  craft.  Hundreds 
of  eraftsmen  whose  practical  skill  cannot 
be  surpassed  are  ignorant  of  the  principles 
on  which  they  work.  They  do  things,  and 
do  them  well,  in  the  way  they  have 
been  taught,  but  they  have  no  knowledge 


of  the  why  and  wherefore.  While,  then, 
such  books  as  these  are  of  much  value  to 
the  apprentice,  they  can  be  read  with 
advantage  by  the  practical  man.  Mr.  Scott 
Burn's  writings  on  the  subject  are  well 
known,  and  we  need  do  no  more  than  say 
that  the  present  volume  ably  fills  its 
appointed  place  in  the  series  to  which  it 
belongs. 

Practical  Plane  Geometry. 

sheets.    Geometry  Test-papers. 

Test-papers.  By  John  S.  Rawle,  F.S.A. 

London  :  Simpkin,  Marshall,  and  Co. 
The  mention  of  Mr.  Rawle  and  the  Not- 
tingham Art  School  is  sufficient  to  convince 
all  engaged  in  the  art  of  tuition  that  any 
thing  which  has  been  found  of  value  in  the 
practical  work  of  his  school  cannot  but  be 
usef  ul  in  others.  We  cannot  say  that  there 
is  nothing  like  Mr.  Rawle' s  class- sheets 
and  test-papers,  but  we  are  tolerably  sure 
that  nothing  better  adapted  to  the  wants 
of  both  pupil  and  teacher  could  be  devised ; 
and,  judging  by  the  fact  that  large  numbers 
of  theBe  publications  have  been  sold,  it 
would  seem  that  teachers  and  others  are 
fully  alive  to  their  merits. 

The  XYZ Railway  Guide.  London:  Bennett 
and  Co. 

"The  "XYZ  Railway  Guide"  is  divided 
into  districts,  that  before  us  relating;  to 
Birmingham,  and  is  especially  adapted  to 
the  wants  of  business  men.  The  places  are 
arranged  alphabetically  but  all  the  in- 
formation  needed  is  given  at  the  one  place. 
Thus  if  we  wish  to  go  from  Birmingham  to 
Wednesbury  we  look  for  the  latter  place  in 
the  list,  and  find  the  times  the  trains  leave 
Birmingham,  and  immediately  under  it  we 
have  similar  information  as  to  towns  to  be 
reached  from  WedneBbury.  To  commercial 
men  this  arrangement  is  a  great  ad  vantage, 
as  it  enables  them  to  see  at  a  glance  at  what 
time  they  will  be  able  to  go  from  Wednes- 
bury  to,  say,  Walsall  for  Derby,  if  they  call 
at  thoae  places  en  route  from  Birmingham. 
TheBe  guides  contain  maps  of  the  metro- 
politan and  the  main  lines,  and  also  an 
enlarged  map  of  the  district  for  which  they 
are  especially  designed. 

The  Popular  Science  Bevuw.  London : 
Hardwicke  and  Bogue. 
The  articles  in  the  current  number  are 
decidedly  of  a  popular  character.  First,  we 
have  an  excellent  illustrated  paper  on  Bats, 
by  Prof.  St.  George  Mivart,  F.R.S.,  in  which 
he  alludes  to  the  fact  that  although  bats 
are  full  of  interest  to  those  engaged  in  the 
study  of  animal  structure,  anatomists, 
psychologists,  and  philosophical  zoologists, 
they  are  far  from  exciting  that  amount  of 
attention  from  naturalists  and  the  general 
public  that  they  merit.  It  is  probable,  as 
Mr.  Mivart  suggests,  that  this  neglect  of 
the  bat  is  in  a  great  measure  due  to  the 
fact  that  it  ia  nocturnal  in  its  habits,  and 
that  the  majority  of  the  bats  of  this  country 
and  the  temperate  regions  are  small  in  size 
and  difficult  to  separate  into  species.  Now- 
adays, only  the  most  ignorant  would  place 
the  bat  amongst  birds,  and  yet  its  position 
was  not  thoroughly  established  till  Ray,  in 
the  latter  part  of  the  17th  century,  enume- 
rated them  amongst  the  quadrupeds.  The 
old  English  name  Flittermouse,  however, 
clearly  shows  that  the  popular  name  was,  bo 
to  speak,  scientifically  accurate.  One  of 
the  most  peculiar  and  interesting  points  in 
the  bat  is  the  construction  of  the  membrane 
of  the  wing.  This  membrane  is  of  extreme 
and  special  delicacy  as  regards  the  sense  of 
touch — a  delicacy  which  owes  its  origin  to 
the  peculiar  power  of  positive  contractility 

fossessed  by  the  veins  of  the  membrane, 
n  most  animals,  however  elastic  the 
blood  vessels  may  be,  they  are  not  them- 
selves contractile  ;  but  in  the  bat  this 
contractility  increases  the  supply  of  blood 


to  the  nerves,  and  consequently  augment* 
their  functional  activity.  So  delicate  u 
the  sense  of  touch  in  the  bat's  wing, 
that  the  animal  is  enabled,  by  atmoaphenc 
pressure  and  vibration,  to  feel,  before 
contact,  the  nearness  of  adjacent  objects. 
There  are  about  fourteen  species  of  bats  in 
England,  so  that  those  who  are  inclined  to 
take  them  up  as  a  study  should  find  no  lack 
of  subjects.  The  long-eared  species  bears 
confinement  well,  and  readily  takes  to  the 
office  of  a  domestic  pet.  Captain  C.  0. 
Browne  writes  the  second  paper  on  tie 
"Eighty-ton  Gun,"  and  Mr.  Lloyd  con- 
tributes  an  interesting  one  on  "  Aquaria  "-a 
paper  that  merits  the  attention  of  all  keepers 
of  aquaria,  and  especially  of  those  interested 
in  the  Westminster  tanks.  Mr.  Atteridge 
writes  on  "  Popoffkas,"  or  circular  ironclads, 
in  which  he  opposes  some  of  Mr.  Reed's  con- 
clusions, but  fails  to  prove  that  the  circular 
ironclads  are  not  as  efficient  for  their  special 
purpose  as  any  other  ironclads.  Professor 
Flower  has  a  valuable  paper  for  palaeonto- 
logists on  the  Extinct  Animal -j  of  North 
America.  The  remainder  of  the  number  is 
occupied  with  reviews  and  the  usual  scientific 
summary.  There  is,  however,  a  general  de- 
scription of  the  Loan  Collection,  in  the  intro- 
duction to  which  the  writer  speaks  of  the 
"  abominable  manner  "  in  which  some  of  the 
apparatus  is  exhibited,  and  notes  thatminy 
of  the  instruments  have  not  the  slightest 
claim  to  novelty,  but  are  merely  exhibited 
because  the  particular  makers  had  influence 
over  those  who  had  to  do  with  the  matter. 
In  certain  quarters  a  great  deal  has  been 
made  of  the  favourable  notices  the  collection 
received  from  the  daily  press ;  it  is  too  much 
to  expect  that  the  opinions  of  the  reallj 
scientific  serials  will  receive  the  same  atten- 
tion. 


We  have  also  received  the  fifth  edition  of 
Prof.  Odlin  o's  Course  of  Practical  Chemiitni 
(Longmans).  —  Prof.  Kennedy's  edition 
of  Reuleaux's  Kinematics  of  Machinery, 
which  will  be  noticed  in  another  place. 
— The  Monthly  Microscopical  Journal  for 
July  (Hardwicke  and  cogue)  contains 
papers  on  the  "Rotifer  Conocbilus  vol- 
vox,"  by  H.  Davis ;  on  "  Count  Caatra- 
cane's  Photographs  of  Nobert'a  19th 
Band,"  by  H.  C.  Sorby;  on  the  "Aperture 
of  Object-glasses,"  by  F.  H.  Wenham;  on 
the  "  Embryology  of  Salpa,"  by  W.  K. 
Brooks,  and  a  valuable  and  exhaustive  paper 
on  the  "  Limits  of  the  Optical  Capacity  of 
the  Microscope,"  by  Prof.  Helmholtx 
There  are  also  the  usual  notes  on  the  Pro- 
gress of  Microscopy,  Sec. — Introduction  to 
the  Study  of  Cliemical  Philosophy,  by  W.  A 
Tilden,  D.Sc.,  London  (Longmans),  one  of 
the  series  of  Textbooks  of  Science  issued  by 
the  publishers. 


O' 


A  NEW  FABRIC  FOR  BOOTS, 
LEGGINGS,  ftc. 

UE  foot-coverings  are  neither  so  comfort- 
able nor  so  hygienic  that  we  can  afford 
to  look  with  con  tempt  on  any  substitute  for 
leather  which  the  ingenuity  of  inventors  may 
submit  for  our  approval.  Many  attempts  have 
been  made  to  provide  us  with  something  bet- 
ter than  leather ;  but  nothing  seems  able  to 
compete  with  it,  and  those  who  dislike  our 
present  foot-coverings  have  talked  seriously  of 
bringing  the  sandal  into  fashion  again.  Of 
those  inventors  who  have  recently  helped  to- 
wards a  discover y  of  a  leather  substitute,  w 
may  mention  Messrs.  Yickers  and  Freestone, 
of  Clerkenwell,  who  have,  by  declining  to  pro- 
ceed with  their  application  for  a  patent,  pre- 
sented the  public  with  their  invention,  which 
relates  to  improvements  in  the  manufacture  of 
.boots,  uppers  or  tops,  leggings,  &c..  by  which 
those  useful  articles  can  be  produced  in  as 
economical  manner,  and  possessing  qualities 
of  a  superior  character.  They  utilise  a  fabric 
composed  of  hair,  wool,  or  a  mixture  of  wool 
and  of  cotton,  jute,  or  other  suitable  vegetable, 
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or  animal  fibre  or  fibres;  which  fabric  is  made 
thoroughly  waterproof,  or,  if  desired,  may  be 
Wade  sufficiently  porous  to  allow  of  the  passage 
of  air.  .In  order  to  produce  this  material,  a 
layer  of  wool,  or  mixture  of  waol  and  other 
fibre  or  fibres,  is  taken  as  it  leaves  the  carding 
engine,  and  is  rolled  around  a  revolving  mould 
or  cylinder,  resembling  the  shape  of  the  article 
required  to  be  produced,  only  somewhat  larger, 
to  allow  for  shrinking  in  subsequent  operations. 
Strengthening  materials,  consisting  of  web- 
bing or  other  suitable  textile,  or  other  material 
or  materials,  or  another  layer  of  the  material 
from  the  carding  engine,  are  placed  at  such 
parts  as  will  impart  additional  strength  to 
those  portions  of  the  fabric  as  may  be  desir- 
able. The  fabric  having  been  thus  formed  is 
then  taken  off  the  mould  or  cylinder,  hardened 
and  "planked,"  and  afterwards  stiffened  or 
"proofed,"  by  meanB  of  any  of  the  stiffening 
compositions  applicable  to  the  purpose,  which 
are  well  known  to  persons  conversant  with 
such  processes,  the  '*  proof  "  or  stiffening  being 
■teamed  into  the  material.  The  moulded 
fabric  is  then  dyed  with  any  colour,  which  it  is 
desired  to  give  to  ths  article  in  course  of  manu- 
facture ;  it  is  then  steamed  on  to  a  mould  of 
suitable  size  and  shape,  and,  if  considered 
desirable,  afterwards  transferred  to  an  iron 
mould  and  pressed  by  hydraulic  or  other  suit- 
able power,  after  which  operation  it  is  finished 
by  any  of  the  means  used  for  finishing  felt 
hats.  Instead  of  employing  the  material  or 
mixture  of  materials  above  mentioned  direct 
from  the  carding  machine,  sheet  felt  may  be 
used,  pieces  of  suitable  size  being  cut  out  and 
then  steamed  on  to  the  mould,  and  afterwards 
submitted  to  the  processes  above  described. 
The  articles  thus  made  may  be  completed  by 
the  addition  of  the  requisite  bindings,  trim- 
mings, fittings,  soles,  and  other  necessary 
appendages,  whether  the  article  is  first  formed 
on  a  mould,  or  manufactured  out  of  a  sheet  of 
the  felted  fabric.  One  great  advantage  derived 
from  making  boots  and  shoes  as  above  de- 
scribed is  that  they  are  seamless.  Unfortu- 
nately, however,  the  inventors  do  not  seem  to 
have  appreciated  the  advantages  offered  by 
their  invention,  and  have  left  their  provisional 
specification  for  the  benefit  of  the  public. 


AIR  AND  AIRS. 

TTNDER  this  title  the  Bight  Hon.  Lyon 
U  Playfair,  C.B.,  M.P.,  F.R.S.,  delivered  a 
lecture  in  the  Conference-room  of  the  South 
Kensington  Museum,  on  Monday,  July  S.  Lord 
Aberdare  occupied  the  chair,  and  introduced  the 
lecturer  to  a  numerous  and  attentive  audience. 

According  to  the  report  in  Public  Health 
Dr.  Playfair  commenced  his  lecture  by  saying 
that  air  was  the  most  familiar  of  substances, 
the  first  with  which  an  infant  becomes 
acquainted  on  entrance  into  the  world,  sad  in 
death  1  he  last  to  he  given  up ;  jet,  strange  to  say, 
its  nature  and  constitution  had  only  become  par- 
tially understood  within  the  past  century,  and 
even  now  scientific  knowledge  could  only  be 
regarded  as  on  the  threshold  of  the  subject. 
He  proposed  in  his  address  to  give  a  sketch  of 
the  progress  of  this  branch  of  natural  science, 
and  Professor  Guthrie,  who  formerly  assisted 
him  when  he  occupied  the  Chair  of  Chemistry 
at  Edinburgh,  and  had  now  succeeded  him 
therein,  had  consented  to  illustrate  his  remarks 
by  showing  one  or  two  simple  experiments,  of 
a  class  well-known  to  every  schoolboy,  but 
necessary  to  show  the  stages  of  development  of 
knowledge  on  the  subject.  In  the  year  640 
s  c.  Thales,  a  philosopher  of  Miletus,  travelled 
into  Egypt,  and  having  observed  the  manner 
in  which  the  land  was  fertilised  by  the  over- 
flowing of  the  Nile,  promulgated  the  theory 
that  everything  was  made  of  water,  and  that 
all  life  resided  in  it.  Thales  had  no  aide  to 
forming  a  correct  theory  other  than  his  un- 
tutored senses,  and  as  far  as  they  led  him  they 
appeared  to  prove  the  correctness  of  his  views. 
In  548  B.C.  Aleximenes  said  Thales  was  wrong, 
and  that  everything  was  composed  of  air,  and 
that  it  was  the  ejsence  oi  life.  His  reasonings 
appear  to  modern  ears  utterly  preposterous, 
but  they  were  the  first  dawnings  of  philosophy. 
Five  centuries  before  the  Christian  era  Dio- 
genes of  Appollonia  thought  over  the  same  sub- 
ject, more  as  a  psychologist  than  as  a  natural 
philosopher ;  he  considered  air  the  anima  mundi, 


soul  of  the  world,  and  that  it  was  a  spirit,  usually 
benevolent,  but  liable  to  fits  of  temper,  and 
hence  storms,  mists,  fogs.   These  philosophers 
were  of  a  disputatious  school,  and  did  not  en- 
deavour to  test  their  ideas  by  experiments ;  but 
in  334  B.o.  Aristotle,  who  examined  things  as 
they  were  somewhat  more  closely,  divided  all 
substances  into  what  he  named  four  elements 
— earth,  air,  fire,  and  water — and  this  nomen- 
clature continued  till  little  more  than  a  century 
since.   Little  further  was  known  about  air  till 
A.n.  1100,  when  a  Saracen,  named  Alhassan, 
found  that  it  had  weight,  and  that,  instead  of 
extending  through  all  space,  as  previously 
supposed,  it  ceased  to  exist  beyond  a  certain 
distance  from  the  earth.   He  fixed  this  limit 
at  58  miles— a  good  guess,  as  modern  observers 
have  calculated  that  it  reaches  a  height  of 
about  45}  miles  from  the  earth.   In  1630  Gali- 
leo investigated  the  action  of  the  common  pump. 
Aristotle-  had  said  that  water  rose  on  drawing 
off  the  air  because  nature  abhorred  a  vacuum. 
Galileo  found  that  water  would  only  rise  in  a 
tube  32ft.  or  33ft. ;  did  nature  then  permit  of  the 
vacuum  ?   He  soon  saw  that  the  water  rose 
because  of  the  weight  of  the  air,  and  that  the 
limit  of  a  pump's  action  was  fixed  by  the 
weight  of  water  to  be  raised.   After  his  time 
Torrioelli  applied  this  principle  to  mercury, 
and,  as  he  anticipated,  it  would  only  rise  about 
thirty  inches  in  a  pump,  as  it  was  about  13 
times  heavier  than  water.   Thu«j  the  first 
barometers  were  made,  and  the  foundation  laid 
of  modern  discoveries  as  to  the  subject.  (Pro- 
fessor Guthrie  here  showed  experiments  with 
the  Torricellian  tubes,  and  also  proved  that  air 
has  weight  by  pumping  it  from  a  small  vessel 
attached  to  a  delicate  balance.)   It  was  found 
that  air  weighed  about  15tb.  per  square  inch, 
and  that  it  varied  from  day  to  day  with  the 
weather.   The  next  great  discoverer  was  Otto 
von  Guericke,  of  Magdeburg,  who  invented 
the  air-pump.   His  work  on  the  subject  of  air, 
containing  an  account  in  Latin  of  his  disco- 
veries, was  still  extant,  and  the  lecturer  had 
one  of  the  two  copies  now  preserved  in  this 
country.   Guericke  hod  several  failures  in  his 
attempts  to  pump  out  air,  but  length  made 
what  were  still  known  as  the  Magdeburg  hemi- 
spheres, two  hollow  semi-globes,  which  could 
be  tightly  fitted  together,  and  from  which  the 
sir  could  be  withdrawn.    The  original  hemi- 
spheres were  displayed  upon  the  table  with 
which,  in  1654,  Guericke  exhibited  to  the  Em- 
peror, at  the  Diet  of  Batisbon,  his  noted  ex- 
periment of  harnessing  eight  horses  to  each  of 
the  exhausted  hemispheres,  when  they  were 
unablA  to  draw  the  two  parts  asunder.  Gue- 
ricke had  a  water-barometer  attached  to  his 
houso,  with  a  figure  of  a  man  floating  on  the 
water,  and  this  popularised  the  instrument. 
Boyle,  the  next  investigator  of  the  air,  was  the 
first  to  endeavour  to  ascertain  its  chemical  con- 
stituents.  He  got  so  far  as  to  prove  that  there 
were  "  fictitious  airs,"  but  never  sufficiently 
distinguished  them  from  common  sir.  Soon 
after  this.  Hales  separated  a  number  of  what 
were  now  known  to  be  constituent  gases  of 
air;  he,  however,  regarded  them  as  so  many 
impurities,  to  be  got  rid  of  as  much  as  possible. 
The  lecturer  said  he  spoke  with  peculiar  inte- 
rest of  Professor  Black,  who  was  distinguished 
for  his  researches  into  this  subject,  as  he  was 
the  third  before  him  in  the  Chair  of  Chemistry 
at  Edinburgh.    Black  was  the  first  to  use 
the  plural  of  the  word  air,  and  to  use  a  balance 
for  weighing  air.   Before  his  time  it  had  been 
supposed  that  the  difference  between  mild  lime, 
or  chalk,  and  caustic  lime  was  that  the  prin- 
ciple then  called  phlogiston  was  imparted  to 
the  latter  by  the  action  of  fire.    Black  argued 
that,  if  so,  quicklime  ought  to  be  heavier,  not 
lighter,  than  chalk ;  and  after  some  study  and 
experiments  he  proved  that  its  lightness  was 
due  to  the  withdrawal  of  carbonic  acid  from  it, 
either  by  the  action  of  beat,  or  of  a  stronger 
acid,  and  that  quicklime  recovered  this  from 
the  atmosphere  if  exposed  to  its  influence.  He 
also  showed  that  this  acid  was  evolved  by  de- 
caying substances,  and  passed  into  the  air  at 
every  breath  of  men  and  animals.   He  also 
made  important  discoveries  as  to  latent  heat. 
All  Black's  discoveries  were,  made  when  he  was 
about  24  years  old,  and  it  was  to  be  regretted 
that  though  he  lived  to  be  80,  he  made  no 
further  discoveries.    Dr.  Playfair  remarked 
I  that  he  found  the  balance  with,  which  Black 


made  his  discoveries  in  air  in  a  lumber-room  at 
Edinburgh,  and  immediately  forwarded  it  to  a 
museum  for  preservation j  at  present  it  is  in 
the  Loan  Collection.  Cavendish  soon  after- 
wards discovered  hydrogen,  and  observed  that 
it  entered  into  the  composition  of  water.  In 
1772  Rutherford  discovered  the  great  diluent  of 
air,  nitrogen,  by  placing  mice,  one  at  a  time, 
in  a  receiver,  and  as  they  died,  washing  away 
the  carbonic  acid  produced  with  lime-water  ana 
putting  in  a  fresh,  mouse,  till  at  length  the 
little  animals  died  directly  they  were  intro- 
duced. Two  years  subsequently  Priestley  disco- 
vered oxygen,  and  observed  its  wonderful 
power  of  supporting  light.  He  was  persecuted 
and  driven  from  England,  and  went  to  Paris, 
where  he  showed  Lavoisier  how  to  make  oxy- 
gen, and  then  to  America,  where  he  died. 
Lavoisier  never  admitted  that  this  discovery 
was  imparted  to  him  by  Priestley,  although 
latterly  he  confessed  that  he  did  not  make  it. 
Lavoisier  carried  forward  the  study  of  air, 
having  a  power  of  generalising  the  observations 
of  others,  and  he  invented  the  calorimeter. 
In  the  height  of  his  investigations  he  was 
guillotined  during  the  Revolution.  A  solemn 
procession  was  formed  at  a  later  date,  and 
Madame  Lavoisier  publicly  burnt  an  effigy  of 
the  old  element  phlogiston,  and  a  requiem 
was  sung  to  its  memory,  as  a  token  that  the 
old  chemistry  had  passed  away,  and  a  new  one 
was  inaugurated.  That  system  was  now  in  its 
torn  becoming  antiquated  and  out  of  date. 
Till  within  the  last  few  yean  air  was  supposed 
to  be  composed  of  the  elements  laid  down  by 
Lavoisier's  chemistry — oxygen,  nitrogen,  and 
carbonic  acid,  but  Liebig  showed  that  there 
was  a  small  portion  of  ammonia  in  the  air, 
which  is  washed  down  in  rain :  oxone,  an  active 
form  ef  oxygen,  had  also  been  discovered,  and 
certain  minute  organisms  had  also  been  found 
in  the  air.  Fresh  observations  were  ever 
being  made,  which  tended  to  show  how  little 
was  yet  known  about  the  air.  In  conclusion. 
Dr.  Playfair  explained  how  the  air  that  is 
vitiated  by  the  carbonic  acid  liberated  by 
breathing  of  men  and  animals,  and  the 
smoke  of  many  furnaces  and  fires  in 
these  regions,  is  conveyed  by  the  actios  of 
trade- winds  to  the  tropics,  where  the  add 
forms  the  food  of  a  luxuriant  vegetation.  The 
air,  by  circulating,  was  thus  constantly  being 

En  rifled,  and  by  the  beneficent  action  of  the 
.w  that  plants  should  subsist,  not  only  on 
decaying  substances,  but  upon  the  gases 
evolved  by  animal  waste*  the  balance  of  nature 
was  preserved. 


A  NEW  METHOD  OF  SECURING 
BROOM-HANDLES. 

EVERY  one  is  familiar  with  the  ordinary, 
and  scarcely  satisfactory  manner  in  which 
broom-heads  are  generally  attached  to  the 
handles ;  and  many  will  doubtless  be  surprised 
that  any  one  should  have  patented  the  simple 
device  which  forms  the  subject  of  the  patent 
recently  granted  to  Mr.  John  Peel,  of  Godwin- 
street,  Bradford.  Mr.  Peel,  after  pointing  out 
the  faults  of  the  old  method,  proceeds  to  in- 
form us  that  the  object,  of  his  invention  is  to 
secure  in  a  simple  and  inexpensive  manner  the 
rod  or  handle  to  the  ordinary  sweeping  brush 
or  broom-head  without,  that  tendency  to  split 
the  wood  which  follows  the  use  of  nails,  and  in 
such  a  manner  ss  to  render  it  impossible  for 
the  head  to  come  off  whilst  sweeping;  and 
when  the  head  does  become  slack,  the  rod  er 
handle  can  be  tightened  and  mode  quite  safe. 
In  the  back  of  the  ordinary  brush  or  broom- 
head  a  taper  hole  is  bored,  the  diameter  being 
largest  outside,  and  reducing  with  a  gradual 
taper.  The  hole  is  then  oha*ed  with  a  screwed 
thread.  The  end  of  the  rod  or  handle  is 
turned  to  the  same  taper  ss  the  hole  in  the 
brush-head,  and  a  corresponding  screw  is 
chased  in  such  a  manner  that  when  the  rod  Or 
handle  is  screwed  into  the  brush  or  broom- 
head  the  end  of  the  rod  or  handle  will  be  about, 
say,  fin.  from  the  bottom  of  the  hole  formed 
in  the  brush  or  broom-head.  It  will  be  easily 
understood  that  when  the  rod  or  handle  be- 
comes slack  in  the  head  of  the  brush  or  broom 
by  simply  screwing  the  rod  or  handle  a  little 
further  into  the  head  the  same  will  be  made 
quite  safe  and  secure  without  any  damage  to 
the  head  or  handle. 
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ALUMINIUM  AND  ITS  FUTURE  IN 
THE  ARTS. 

rii  now  about  20  yean  since  the  celebrated 
French  chemist,  Deville,  auooeeded  in  demon- 
strating the  possibility  of  producing  the  metal 
aluminium  upon  a  large  scale ;  but  up  to  the  present, 
the  extent  to  which  this  interesting  and  praise- 
worthy intention  baa  been  utilised  has  but  to  a  slight 
degree  realised  the  sanguine  expectations  which 
intelligent  minds  of  all  professions  hare  been  accus- 
tomed to  associate  with  it.  So  important,  indeed, 
were  the  fruits  of  Deville's  first  investigations  deemed 
to  be,  that  they  were  at  once  in-rested  with  the  dig- 
nity of  royal  patronage,  and  the  first  worka  for  the 
manufacture  of  the  new  metal  were  shortly  there- 
after erected  at  Jarelle,  near  Paris,  from  the  pri rate 
purse  of  the  late  Emperor  of  the  French.  It  was 
expected  that  the  new  product  would  at  once  find 
its  way  into  the  useful  arts  as  an  effective  and  valua- 
Hie  substitute  for  many  other  metals.  That  these 
expectations  were  well  founded  will  be  apparent 
from  the  characteristic  and  very  exceptional  pro- 
perties of  the  metal.  A  bright,  pure  surface  of 
aluminium  possesses  a  greyish  white  colour,  some- 
thing between  that  of  sine  and  tin.  Its  extreme 
Hgbtneea  is  one  of  its  very  distinguishing  properties, 
and  affords  an  immediate  means  of  identifying  it 
from  every  other  metal — its  specific  gravity  is  but 
2  5  (water  —  1),  from  which  it  appears  that  it  is 
about  three  times  lighter  than  copper,  four  times 
lighter  than  silver,  and  nearly  eight  times  lighter 
than  gold.  When  struck  it  emits  a  loud,  clear, 
musical  tone,  which  has  been  compared  with  that  of 
crystal  glass.  The  keen  observing  powers  of  the 
French  chemist  did  not  permit  this  property  to  pass 
unnoticed.  He  suggested  the  employment  of  alumi- 
nium for  bell-raetai,  and  in  the  year  1868  presented 
to  the  Royal  Institution  of  Great  Britain  a  bell  lift, 
in  diameter,  which  proved  to  possess  a  moat  exquisite 
tone,  and  which,  despite  its  not  inconsiderable 
dimensions,  weighed  no  man  than  441b. 

The  metal  may  be  hammered  out  into  the  thinnest 
leaves,  rolled  into  plates  or  sheets,  and  drawn  into 
the  finest  wire.  Its  hardness  approaches  that  of  fine 
silver,  and  its  tensile  strength  equals  that  of  oopper. 
Its  melting  point  lies  at  700°  C.  (about  1,300  Fahr.), 
or  between  that  of  zinc  and  silver  ;  and  it  is  worthy 
of  note  that  it  fuses  with  extreme  slowness,  and  does 
not  vapourise  even  in  the  heat  of  the  blast  furnace. 
Generally  speaking,  the  metal  b  workable  to  an 
extraordinary  degree,  and  it  may  be  filed,  turned, 
pressed,  engraved,  and  coined  quite  readily.  In  com- 
pact masses  the  metal  is  quite  indifferent  to  atmo- 
spheric influences,  and  even  when  being  smelted,  it 
does  not  sensibly  oxidise.  It  must  be  remarked, 
however,  that  the  properties  above  enumerated  are 
predicated  from  the  presumption  that  the  metal  is 
free  from  impurities. 

The  adaptability  of  aluminium  at  a  circulating 
medium  to  substitute  the  great  variety  of  small  coin 
ef  various  compositions  now  employed  in  the  different 
countries,  was  strongly  urged  at  the  outset  by 
Devil le ;  and  as  long  ago  as  1855  a  large  and  beauti- 
fully executed  medallion  of  this  metal,  made  under 
his  direction,  and  presented  to  Prof.  Wdhler,  ite  first 
discoverer,  attracted  much  attention.  The  proper- 
ties «f  aluminium,  which  have  been  appealed  to  as 
establishing  its  admirable  fitness  for  ooinage  into 
money,  are,  in  addition  to  its  colour,  klang,  and  ease 
of  manipulation,  its  extreme  lightness,  which  would 
serve  as  a  perfect  cheek  upon  its  fraudulent  imita- 
tion, and  especially  its  indifference  to  atmospheric 
influences.  In  this  latter  respect  it  is  far  superior 
to  silver  and  oopper,  and  the  alloys  of  these  metals, 
at  present  so  largely  employed  for  this  purpose. 
Weights  of  aluminium,  for  example,  have  for  a 
number  of  years  been  employed,  and  have  proved  to 
be  excellently  adapted  for  the  moat  delicate  work  of 
precision  in  the  laboratory,  retaining  their  accuracy 
even  after  years  of  use.  The  same  admirable  con- 
servation has  been  remarked  upon  the  numerous  arti- 
cles of  luxury  and  fancy,  whieh,  immediately  after 
the  first  public  knowledge  of  the  metal,  it  became 
tee  fashion  to  possess.  Nor  ean  it  be  urged  with 
much  reason  that  it  is  undesirable  for  ooinage  pur- 
poses because  of  the  possibility  of  the  discovery  in 
the  near  future  of  some  simple  method  of  producing 
the  metal  from  clay — which  is  known  to  contain  it 
in  considerable  proportion — sinoe  this  problem  has 
been  repeatedly  attacked  and  aa  often  abandoned  as 
hopeless  of  solution ;  and  the  price  of  the  metal  has 
nmatned  very  constant  for  a  number  of  yean. 

It  may  be  considered  aa  objection  to  its  employ- 
ment for  monetary  purposes,  that  it  is  energetically 
dissolved  by  a  solution  of  soda  or  potash  ;  bnt  in 
reply,  it  may  be  remarked  that  silver  and  oopper  an 
equally  objectionable  in  this  particular,  sinoe  they 
an  both  eagerly  dissolved  by  nitric  acid,  to  the 
action  of  which  aluminium  is  quite  indifferent.  Upon 
the  whole,  it  appears  to  the  writer  that  the  perma- 
nency of  the  metal,  by  which  is  meant  its  great 
stability  when  exposed  te  atmospheric  influences  aad 
its  indifference  to  the  action  of  many  of  the  usual 
solvent  agents,  and  the  gnat  difficulty  attending  its 
production  in  large  quantities,  fairly  entitle  alumi- 
nium to  be  nuked  with  the  noble  metals  ;  and  when, 
in  addition  to  the  foregoing,  its  very  exceptional 


properties  an  called  to  mind,  the  metal  may  justly 
claim  careful  consideration  on  the  part  of  those  who 
interest  themselves  with  the  question  of  reforming 
the  world's  circulating  medium. 

In  the  manufacture  of  jewellery  and  other  articles 
of  luxury,  it  is  probable  that  aluminium  may  in  time 
play  an  important  part,  though  it  is  scarcely  possi- 
ble for  it  to  ever  rival  the  popularity  of  silver  in 
these  uses.  In  Paris,  which  by  the  way  has  always 
remained  the  head-quarters  of  the  aluminium  indus- 
try, it  appean  to  be  employed  to  a  considerable 
extent  for  elegant  inlaid  work  upon  jewel  and  dress- 
ing cases,  fana,  Ac.,  for  lids  and  coven  of  glasses, 
and  for  a  variety  of  small  articles  of  galanttrit. 
From  what  has  been  done  in  this  direction  we  can 
estimate  its  fitness  for  a  thousand  elegant  articles  of 
taste,  fancy,  and  utility,  when  onoe  ite  popularity  ia 
established  before  the  world  at  large,  which  is  now 
scarcely  cognisant  of  the  existence  of  auoh  a  metal 
aa  aluminium.  The  clock  and  watchmakers'  arts, 
the  manufacturers  of  surgical  and  musical  instru- 
ments, and  of  artificial  teeth,  and  especially  the 
manufacturers  of  fancy  articles,  such  as  seals,  pen- 
holders, paper- weights,  smokers'  and  sportsmen's 
necessaries,  shirt  and  sleeve  buttons,  oanea  and 
riding-whips,  harness  decorations,  statuettes,  gas- 
fixtures  and  lamps,  end  of  other  articles  too  nume- 
rous to  mention,  would  without  doubt,  derive  much 
advantage  and  profit  from  the  employment  of  alumi- 
nium, and  sooner  or  later  its  peculiar  fitness  for  these 
uses  will  be  recognised. 

For  the  manufactun  of  philosophical  and  engi- 
neering instruments,  and  especially  the  latter,  the 
indifference  of  aluminium  to  atmospheric  influences 
and  its  extnme  lightness,  hare  of  late  met  with 
general  recognition,  and  the  employment  of  the 
metal  for  these  uses  is  steadily  growing  in  favour. 

For  household  utensils,  likewise,  aluminium  has 
been  highly  recommended ;  but  though,  for  this 
purpose  as  for  others,  neither  a  want  of  desirable 
properties  nor  excessive  costliness  have  stood  in  the 
way  of  ite  introduction,  it  has  been  opposed  by  the 
despotic  rule  of  custom  or  fashion,  and  in  no  instance 
with  leas  show  of  reason.  How  mncb,  for  example, 
has  been  written  and  spoken  concerning  the  danger 
of  poisoning  from  the  vessels  employed  in  preparing 
food?  How  many  warnings  have  been  uttered 
against  using  oopper  cooking  utensils,  pots  with  lead 
gUsing,  and  silver  spoons  that  form  verdigris  ?  Were 
these  household  goods  made  of  aluminium,  we  should 
be  in  possession  of  vessels  tbat,  so  far  as  outward 
appearance  and  durability  go,  leave  very  little  to  be 
desired  ;  that,  furthermore,  would  be  far  more  con- 
venient to  handle  than  the  customary  wares  they 
would  replace  ;  and,  what  is  of  perhaps  more  impor- 
tance, that  would  be  perfectly  innocuous.  It  appears 
somewhat  curious  that  the  experiment  has  never 
been  tried  of  introducing  the  use  of  aluminium 
spoons.  The  present  or  prospective  oost  of  alumi- 
nium can  scarcely  be  offered  aa  an  objection  thereto, 
for  this  is  now  only  about  one-half  thaC  of  silver ; 
while  the  difference  in  the  specific  gravity  of  the  two 
metals  is  so  considerable  that,  for  the  money  value 
of  one  silver  spoon  of  good  quality,  one  might  obtain 
no  less  than  seven  spoons  of  aluminium,  of  equal  aise 
and  strength. 

That  prejudice  and  fashion  an  to  some  extent  to 
blame  for  the  general  want  of  appreciation,  and  even 
total  ignorance,  of  the  eminently  fitting  charac- 
teristics of  the  new  metal  for  a  variety  of  uses,  is 
very  manifest ;  and  the  clearing  away  of  such  obsta- 
cles is  generally  a  matter  of  great  difficuly. 

The  alloys  of  aluminium  an,  however,  worthy  of 
special  consideration,  and  then  ia  a  reasonable  pro- 
bability tbat  a  wide  field  of  utility  may  be  open 
for  them  in  the  future.  Dr.  Biedermann,  referring 
to  this  subject,  remarks.  "  although  then  is  no  mis- 
taking the  fact  that  the  high  expectations  with  which 
the  eppeerence  of  aluminium  filled  tbe  public  mind 
have  not  been  fulfilled,  yet  the  aluminium  industry 
has  a  safe  guarantee  of  its  existence  in  the  use  of  the 
metal  for  aluminium  alloys,  which  are  capable  of 
the  most  extensive  use  on  account  of  their  excellent 
qualities."  The  only  aluminium  alloys  which  ban, 
however,  acquired  importance  in  tbe  arte  an  the 
so-called  aluminium  bronses. 

According  to  M.  Morin,  the  directory  of  tbe  manu- 
factory of  Nanterre,  very  homogeneous  alloys  an 
obtained  with  oopper  and  5, 7|,  and  10  per  cent,  of 
aluminium.  The  alloys  with  5  and  10  per  cent,  of 
aluminium  an  both  of  a  golden  colour,  whilst  that 
with  7J  per  cent,  has  a  greenish  tint.  Even  so  small 
an  addition  as  1  per  cent,  of  aluminium  to  copper, 
according  to  another  authority,  considerably  increases 
its  ductility  and  fusibility,  and  imparts  to  it  tbe  pro- 
perty of  completely  filling  the  mould,  making  a  dense 
casting  free  from  air-bubbles.  At  tbe  same  time  the 
oopper  becomes  mon  resistant  of  chemical  re- agents, 
increases  in  hardness  without  losing  in  malleability, 
and  unites  in  itself  the  most  valuable  qualities  of 
bronae  aad  brass.  A  copper  alloy  with  2  per  cent, 
of  aluminium  ia  said  to  be  uaed  in  the  studio  of 
Christofle,  in  Paris,  for  works  of  art.  It  works  well 
under  the  chisel  and  graver. 

The  true  aluminium  bronses,  according  to  Rudolph 
Wagner,  were  first  made  by  John  Percy,  in  1856. 
As  above  referred  to,  they  an  alloys  containing  90 
to  95  per  cent,  of  copper  with  10  to  5  per  cent,  of 


aluminium.  The  direct  mixture,  by  first  fusion,  of 
10  parts  of  aluminium  and  90  of  copper  gives  a  brittle 
alloy,  which,  however,  increases  in  strength  and 
tenacity  by  several  successive  fusions.  At  each 
operation  a  little  aluminium  is  lost.  After  tin  eon- 
pound  has  been  melted  three  or  four  times,  however, 
tbe  proportion  of  aluminium  does  not  appear  to 
change,  and  the  alloy  may  be  again  re-melted  several 
times  without  alteration.  These  fusions  are  effected 
in  crucibles.  The  aluminium  bronse  is  homogceeooi, 
and  possesses  sufficient  expansion  to  fill  the  remotest 
parts  of  tbe  mould.  It  affords  sharp  castings  that 
can  be  worked  mon  readily  than  steel.  Aluminum 
bronae  may  be  forged  at  a  dull  red  heat,  and  ham- 
mered until  cooled  off,  without  presenting  any  Ssvi 
or  cracks.  Like  copper,  it  is  rendered  milder  sad 
mon  ductile  by  being  plunged  rate  oold  water  when 
hot.  The  bronae  polishes  beautifully,  and  possesses 
gnat  strength — according  to  Anderson's  espsri- 
ments,  an  average  of  75,618}lb.  per  square  inch. 
The  resistance  to  compression  is  feeble.  From  the 
experiments  of  Col.  Strange,  on  the  relative  rigidity 
of  brass,  ordinary  and  aluminium  bronse,  it  appear* 
that  tbe  but  named  is  40  times  as  rigid  as  brass,  and 
3  times  as  rigid  as  ordinary  bronae. 

Other  experiments  have  shown  that  alnmhuam 
bronze  does  not  expand  or  contract  as  much  as  ordi- 
nary bronze  or  brass ;  that  older  the  tool  it  produoa 
locgand  resisting  chips,  does  not  dog  the  fi'e,  engraves 
nicely,  Ac. ;  tbat  it  is  easily  rolled  into  sheets ;  that 
in  tbe  melted  state  it  expands  very  much,  and  is  fit 
for  tbe  sharpest  castings,  but  tbat,  as  it  cools  off 
rapidly,  it  is  subject  to  shrinkage,  and  hence  to 
cneks  when  tbe  articles  are  bulky,  hence  renoirint 
numerous  runners  and  a  heavy  feeding  beau ;  and 
lastly,  that,  although  not  entirely  two  rid  liable,  it  ii 
not  so  readily  tarnished  by  contact  with  the  air  a* 
polished  brass,  iron,  steel,  Ac.  Dr.  Biedermani 
speaks  very  highly  of  this  metal.  "  In  the  construe- 
tion  of  physical,  geodio,  and  astronomical  instru- 
ments," be  says,  "  it  is  far  preferable  to  all  other 
metals.  In  jewellery  and  articles  of  art  and  luxury 
it  is  employed  in  large  quantities.  Many  kinds  of 
house  utensils  an  made  of  it,  end  it  is  also  adapted 
to  journal  and  axle-boxes.  Gun  and  pistol  barrels, 
as  well  as  rifled  cannon,  ban  been  made  of  it,  sad 
ban  done  excellent  service."  It  has  been  highly 
recommended  for  type  metal ;  type  made  of  it  lasting, 
it  is  affirmed,  fully  50  times  as  long  as  those  from 
common  type  metal ;  it  has  been  employed  for  the 
bed  of  perforating  machines  for  perforating  postage 
stamps  ;  and  for  the  mainsprings  of  watches  (90 
copper  and  5  aluminium),  being  very  hard  aad  elas- 
tic, not  magnetic,  and  less  liable  to  rust  than  steel. 
Its  price,  however,  ranging  as  it  does  from  3  dob.  to 
10  dols.  per  lb.,  according  to  ite  percentage  of  alumi- 
nium, is  probably  tho  greatest  impediment  to  ito 
common  nse. 

Aluminium  alloys  with  many  other  metals  km 
been  made — notably  with  silver  and  iron— but  nose 
of  them  hare  acquired  a  permanent  value  in  the  arts- 
They  may  be  passed  over  with  the  brief  remark 
that  aluminium  containing  4  per  cent,  of  silver  » 
employed  for  the  beams  of  fine  balances — for  waiea 
it  ia  peculiarly  fitted  from  its  comparative  lights** 
and  stability ;  and  that  the  addition  of  a  small  per- 
centage of  aluminium  to  stael  is  claimed  to  impart 
special  virtues  to  the  latter — a  claim,  which,  however, 
bas  not  yet  been  well  established. 

In  another  direction— namely,  in  electro-plating 
and  ooatiag  other  metals  with  aluminium— numww 
experiments  ban  been  tried,  bet  thus  far  without 
practical  result. 

A  few  words  mon  concerning  the  process  of  manu- 
facture and  the  present  commercial  importance  of 
the  metal,  and  we  have  done.  Its  metallurgical  pro- 
duction is  as  follows  : —  , 

Aluminium  is  manufactured  by  decomposing  the 
double  chloride  of  aluminium  and  sodium,  with  the 
aid  of  metallic  sodium.  The  sodium  (which,  by  the 
way,  has  been  materially  cheapened  in  price  tinee 
the  establishment  of  the  aluminium  industry)  if  ob- 
tained by  heating  to  redress  a  mixture  of  one  hes- 
dred  parte  of  calcined  soda,  fifteen  parts  of  chalk, 
and  forty-fin  parts  of  coal.  The  chloride  of  alumi- 
nium ia  prepared  by  passing  chlorine  gas  overs 
moderately  heated  mixture  of  pure  alumina  (obtained 
either  from  alum,  or  the  mineral  bauxite),  common 
salt  and  coal-tar.  This  operation  is  conducted  in  sn 
iron  gas-retort,  and  the  result  of  the  interaction  of 
the  several  substances  present  is  tbe  combination  of 
the  coal-tar  with  the  oxygen  of  the  alumina,  and lue 
production  of  aluminium  chloride,  whieh  unites  wtte 
the  chloride  of  sodium  (common  salt),  format*  » 
double  salt,  which  volatilises  and  is  passed  off  U*S£ 
separate  chamber,  when  it  condenses.  From  was 
method  of  obtaining  the  chloride,  it  is  impossible  » 
keep  it  free  from  chloride  of  iron,  for  which  reason 
:t  is  invariably  present  in  the  Parisian  alnmianm 
From  this  double  chloride  of  aluminium  andsodnun, 
the  metallic  aluminium  is  obtained,  either  by  jsssu* 
it  in  the  form  of  vapour  over  a  heated  emrfsoew 
metallic  sodium,  in  a  simply  constructed  sad  em- 
nested  system  of  iron  cylinders  appropriately  he**1' 
or  tbe  materials  an  at  onoe  mixed  and  heated. 

Boss,  of  Berlin,  instead  of  the  artificially  pre- 
pared aluminium  chloride,  employed  the 
kryolito  (a  natural  compound  occurring  in  oepoaw 
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of  considerable  magnitude  in  Greenland,  and  constat- 
ing of  fluoride  of  aluminium  and  sodium)  quite  suc- 
cessfully. By  heating  thi9  mineral  with  sodium, 
metallic  aluminium  ami  fluoride  of  sodium  are  pro- 
duced, and  the  latter  compound  is  gotten  rid  of  by 
treating  the  resulting  mass  with  caustic  lime.  Of 
late  the  metal  has  also  been  manufactured  from  the 
mineral  bauxite. 

At  present  there  are  four  aluminium  works  in  ex- 
istence, of  which  three  are  in  France  and  one  in 
England.  Their  total  production  amounts  to  abont 
5,5001b.  yearly,  of  which  2,0001b.  are  produced  in 
France,  and  1,5001b.  in  England.    Its  market  value 


which  is  nearer  to  the  crank  than  it  does  to  the 
opposite  cylinder  head,  the  amonnt  of  the  difference 
being  dependent  upon  the  length  of  the  connecting 
rod  as  compared  to  the  length  of  the  engine  stroke. 
If  the  connecting  rod  be  shorter  than  tbp  stroke  the 
greater  is  the  difference  referred  to.  From  these 
considerations  it  becomes  necessary  to  make  the 
connecting  rod  of  a  length  to  insure  that  the  clear- 
ance shall  be  equal  at  the  ends  of  the  piston  stroke, 
which  should  be  done  as  follows  : — 

Place  the  piston  at  one  end  of  its  stroke  by  the 
following  process:    In  Fig.  1,  A  represents  the 


for  some  years  stationary  at  that  figure. — Polytech- 
nic Review. 


HOW  TO  ASCERTAIN  THE  LENGTH 
FOR  A  CONNECTING  ROD. 

Bt  Mr.  Joshua  Rose.* 

I  T  is  not  often  that  the  owner  of  a  steam  engine 
1-    possesses    any   detail    drawings  of  it ;  and 

hence  when  it  requires  renewal  in  its  various  parte,  j  end  face  of  the  guide-block.  We  then  (after  chalking 


crank,  E  the  eccentric,  and  F  the  centre  line  of  the 
connecting  rod  of  an  engine  intended  to  run  in  the 
direction  of  the  arrow.  Giving  the  wheel  a  turn  or 
two  in  the  direction  in  which  it  is  intended  to  run, 
we  allow  it  to  come  to  rest  so  that  the  motion  block, 
B,  will  be  at  very  nearly  the  end  of  its  stroke  on  the 
guide-bar,  A,  and  then  placing  the  edge  of  a  straight 
edge  along  the  end  of  the  guide-block,  B,  the 
straight  edge  at  the  same  time  overlapping  the  face 
of  the  guide-bar,  we  mark  on  the  face  of  the  latter 
the  line,  1,  which  will  then  be  quite  even  with  the 


taking  up  the  wear  and  lost  motion,  with  a  view  |  it  to  make  the  marks  show  plainly)  mark  on  the 
to  keep  the  parts  in  line  and  as  nearly  as  possible  ■  face  of  tho  wheel  the  line,  2,  which  should  be  true 
of  the  original  dimensions,  is  left  largely  to  the  with  the  centre  of  the  main  shaft,  but  which  can  be 
judgment  of  the  repairing  engineer.    In  the  case  of  marked  from  the  rim  of  the  wheel  with  a  pair  of 
connecting  rods,  however,  this  i9  at  times  neither 
practicable  nor  desirable,  for  the  reason  that  the 
oearings  of  main  shafts  are  apt  to  vary  in  their 
distance  from  the  cylinder,  by  reason  of  the  wear  in 
Che  bearings  or  brasses,  which  wear  tends  in  engines 


compass  callipers,  provided  that  rim  has  been  trued 
up  in  the  lathe.  We  next,  with  a  piece  of  iron  wire 
or  rod,  bent  as  shown  by  G,  make,  at  some  fixed 
point,  such  as  shown  at  H,  a  centrepunch  mark ; 
and  resting  one  eud  of  the  scriber,  G,  in  the  fixed 


to  be  levelled  true,  the  crank  will  be  on  its  dead 
centre  when  the  bubble  of  the  spirit  level  stands 
true.  If,  however,  tho  bore  of  the  cylinder  is  not 
quite  level,  place  the  spirit  level  in  the  cylinder  bora 
and  properly  adjust  it  parallel  with  the  bore  of  the 
cylinder,  and  then  mark  on  the  face  of  the  spirit 
level  a  line  exactly  even  with  the  centre  of  tho 
bubble,  or  else  two  lines  just  even  with  the  two  ends 
of  the  bubble ;  and  set  the  crank  so  that,  when  the 
spirit  level  is  applied  to  the  crank  pin  and  the  circle, 
the  bubble  will  stand  in  the  same  position  as  it  did 
when  in  the  bore  of  the  cylinder,  and  the  crank  will 
stand  on  its  dead  centre.  It  must,  however,  be 
remembered  that,  in  the  case  of  the  vertical  cylinder, 
the  spirit  level  must  be  applied  in  the  cylinder  aa 
shown  in  Fig.  5,  in  which  A  represents  the  crank 
pin,  B  the  circle,  C  in  each  case  the  spirit  level,  D 
the  engine  cylinder,  and  E  the  centre  line  of  the 
cylinder,  it  being  obvious  that  it  would  be  useless  to 
apply  the  spirit  level  in  any  position,  relative  to  the 
crank,  in  the  cylinder.  Tho  crank  and  piston  being 
thus  placed  in  position  at  corresponding  ends  of  the 
stroke,  the  length  of  the  connecting  rod  is  the 
distance  from  the  centre  of  the  crosshead  journal  to 
the  centre  of  the  crank  pin. 


an  which  the  crank  shaft  is  above  the  cylinder,  to 
shorten  the  distance  between  the  two,  the  reverse 
being  the  caso  when  the  cylinder  is  above  the  crank. 
In  horizontal  engines,  this  is  not  so  appreciably 
felt,  for  the  reason  that  the  wear  is  not  so  much  in 
the  direction  of  the  length  of  the  piston  rod.  When 
the  main  bearing  brasses,  of  either  vertical  or 
horizontal  engines,  have  been  much  worn,  and  have 
had  the  lost  motion  taken  up  at  various  times,  they 
•  ul  be  found,  in  most  instances,  to  have  varied  iu 
their  distances  from  the  steam  cylinder,  which  may 
be  compensated  for  when  taking  up  the  lost  motion 
of  the  connecting  rod,  by  making  the  length,  from 
centre  to  centre  of  the  brasses,  equal  to  the  distance 
from  tho  centre  of  the  main  shaft  to  the  centre  of 
the  guide  bars. 

In  renewing  the  main  shaft  bearings  or  the 
connecting  rod,  however,  it  is  better  to  ensure  that, 
the  bore  of  the  main  shaft  being  in  the  centre  of  the 
brasses,  the  length  of  the  connecting  rod  is  made 
such  as  to  leave  the  clearance,  between  the  piston 
bead  and  the  cylinder  covers  at  the  ends  of  the 
stroke,  eqnal,  and  not  to  take  it  for  granted  that 
xuch  i*  the  case  when  wo  measure  from  the  centre  of 
the  guide  bars  or  crosshead  journal  to  the  centre  of 
the  main  shaft.  It  will  not  do  to  measure  from  the 
-•fi  ll'.'  of  the  crosshead  journal  to  the  centre  of  the 
crank  pin  when  the  latter  is  at  midstroke,  because, 
when  the  crank  pin  is  in  that  position,  the  crosshead 
does  not  stand  in  the  centre  of  its  travel  on  the 
guide  bars,  because  of  the  angle  at  which  the 
connecting  rod  stands.  The  piston  bead  will,  in  all 
cases  when  the  crank  stands  at  the  centre  of  its 
stroke  travel,  stand  nearer  to  the  cylinder  head 
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centrepnnch  mark,  we  scribe  with  the  other  end 
upon  the  edge  of  the  wheel  the  line,  3,  as  shown  iu 
the  illustration.  Our  next  operation  is  to  move  the 
wheel  forward  in  the  direction  in  which  it  is  to  run, 
so  that  the  crank  will  move  to  the  dead  centre,  and 
the  guide-block  will  leave  the  line,  1,  as  shown  in 
Fig.  2  ;  and  the  motion  of  the  wheel  being  continued, 
the  guide-block  will  return  to  the  mark,  1,  the  wheel 
being  moved  very  slowly  indeed,  so  that  there  will  be 
no  trouble  to  so  move  it  that  the  end  of  the  guide- 
block  will  come  to  rest  exactly  fair  with  line,  1.  We 
then  take  our  wire  scriber,  rest  one  end  in  the  fixed 
point,  and  with  the  other  edge  mark,  on  the  edge 
face  of  the  wheel,  line  4,  which  will  then  occupy 
the  place  that  line,  3,  does  in  our  engraving.  Our 
next  duty  is  to  find  the  ceutre  between  the  lines  3 
and  4,  which  wo  mark  with  a  fine  centrepunch  mark, 
as  shown  at  5.  And  it  will  readily  be  perceived 
that,  if  we  move  the  wheel  round  so  that  the  scriber, 
G,  rests  in  the  fixed  centre  point,  as  shown  in  Fig. 
4,  at  A,  the  other  will  be  true  with  tho  centrepunch 
mark,  5,  and  the  motion  block ;  and  hence  the 
piston  and  crank  will  be  exactly  on  the  dead  centre 
at  that  end  of  the  stroke. 

Then  place  the  crank  on  its  dead  centre,  by  the 
process  here  given.  On  the  end  face  of  the  crank, 
and  from  the  centre  of  the  shaft,  strike  a  circle 
equal  in  diameter  to  the  crauk  pin,  as  shown  in  Fig. 
3,  A  representing  the  crank  pin  journal,  and  B  the 
circle  referred  to.  Then  take  a  spirit  level,  and 
place  one  end  of  it  on  the  crauk  pin  journal,  and  the 
other  end  even  with  the  circle,  above  referred  to,  as 
shown  in  Fig.  4,  A  representing  the  crank  pin 
journal.  B  the  circle,  aud  C  the  spirit  level  in  each 
case — Fig.  G  representing  the  position  for  a  vertical, 
Fig.  4  for  a  horizontal  engine.  Presuming  the  engine 


HOW  PLANTS  FEED. 

DE.  SACHS  recently  delivered  a  lecture  on  this 
question  before  the  Frankischen  Oartenbau- 
Verein,  in  which  he  reviewed  the  present  state  of 
our  knowledge  as  enriched  hy  the  latest  investiga- 
tions. The  following  is  mainly  the  substance  of  the 
lecture,  as  abstracted  from  the  Gardeners'  Chronicle. 
It  contains,  as  a  matter  of  course,  many  well-known 
facts,  but  they  are  put  together  in  a  form  that  will 
be  welcome  to  those  who  have  not  time  to  cnll  them 
out  of  scientific  books.  With  regard  to  successive 
periods  of  nutrition  and  growth,  we  have  only  to 
mention  bulbous  plants,  germinating  seeds,  and  the 
nnfolding  of  the  buds  of  trees  in  spring.  It  is  true 
that  water,  which  is  necessary  for  the  enlargement 
of  the  organs,  is  taken  up,  but  there  is  essentially 
no  storing  up  of  food  at  this  period  ;  on  the  contrary, 
there  is  a  consumption  and  exhaustion  of  the  nutri- 
tive substances  previously  accumulated  in  the  plant. 
The  fact  that  this  process  is  perfectly  effected  with  dis- 
tilled water  is  accepted  as  a  proof  of  this  assumption. 
The  enlargement  of  the  growing  parts  is  effected 
solely  hy  the  absorption  of  water,  and  therefore 
the  whole  operation  is  essentially  one  of  a  change 
of  the  "reserve  substances"  already  present.  On 
the  other  hand,  the  horse  chestnut,  walnut,  and 
other  trees,  present  us  with  examples  in  which  the 
\l  ^conditions  are  reversed  during  the  summer  months. 
The  formation  of  branches  and  leaves  ceases,  and 
large  quantities  of  nutritive  substances  are  stored 
up  in  the  tree,  and  not  appropriated  till  the  follow- 
ing spring.  Again,  there  are  many  plants,  especially 
those  of  annnal  duration,  which  grow  during  the 
night  when  nutrition  is  not  proceeding,  and  in  which 
both  operations  are  carried  on  simultaneously  during 
the  day.  In  these  cases  it  is  in  tho  roots  and  fully 
developed  leaves  that  the  process  of  nutrition'  is 
going  on,  and  growth  in  the  buds,  flowers,  and  fruit. 

With  regard  to  the  pnurces  of  the  food  of  plants 
it  has  been  proved  by  direct  experiment  that  they 
receive  by  far  the  ereater  part  of  it  from  the 
atmosphere  through  their  green  leaves.  The  small 
quantity  of  ash  that  remains  after  burning  a  plant, 
together  with  a  large  proportion  of  the  water  con- 
tained in  the  plant,  represents  what  is  taken  in  by 
the  roots  from  the  soil.  This  ash  consists  chiefly  of 
alkalies,  lime,  magnesia,  of  phosphoric  acid,  sulphu- 
ric acid,  chlorine,  and  silicon,  mixed  with  a  very 
minute  proportion  of  iron.  Although  these  sub- 
stances, taken  altogether,  form  only  a  very  small 
fraction  of  the  total  weight  of  the  plant,  they  are 
indispensably  necessary  to  its  nutrition,  as  has  been 
proved  by  numerous  carefully-conducted  experi- 
ments ;  and  although  they  are  present  in  only  such 
very  minute  quantities,  the  absence  of  any  one  of 
the  substances  named,  with  the  exception  of  silicon, 
is  sufficient  to  prevent  a  plant  from  thriving  and 
attaining  its  proper  development.  The  insignificance 
of  the  quantity  of  the  a*-h  constituents  is  therefore 
no  guide  to  their  importance.  Every  cultivator  is 
aware  of  the  fertilising  properties  of  even  a  very  slight 
dressing  of  wood-ashes.  Besides  the  incombustible 
constituents  and  water  the  roots  extract  nitrogen — 
another  important  element  in  the  food  of  plants — 
from  the  soil.  This  is  taken  up  in  the  form  of 
nitrates  and  ammouia  salts,  which  are  both  com- 
pounds of  nitrogen,  and  other  elements.  The  nitro- 
gen is  not  found  in  the  ash,  as  it  is  dissipated  in 
combustion.  It  forms  only  a  very  small  fraction  of 
the  organic  substance  of  the  plant,  but  the  amount 
is  easily  determined  by  a  chemical  process,  which  we 
have  not  space  to  describe  here.  The  great  bulk  of 
the  substance  of  a  plant  consists  of  carbon,  in 
various  combinations  with  hydrogen  and  oxygen,  and 
forming  alone  usually  about  half  the  dry  weight  of 
the  plant. 

One  of  the  most  brilliant  discoveries  of  the  latter 
part  of  the  kv-t  century  was  the  fact  that  this 
enormous  quantity  of  carbon  stored  up  in  plants  is 
taken  up  by  their  leaves  from  the  atmosphere,  which 
apparently  contains  only  so  very  small  a  proportion 
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of  it-  It  is  present  in  the  atmosphere  in  combination 
with  oxygen,  as  carbonic  acid  gas,  to  the  extent  of 
only  about  four  parts  in  ten  thousand.  This 
apparently  small  proportion  of  carbon  in  the 
atmosphere,  and  prejudice,  for  a  long  time  supported 
the  notion  that  plants  obtain  some  of  their  carbon 
from  the  soil,  and  msaures  rich  in  this  element  were 
regarded  as  their  principal  source  of  nutriment. 
Bat  now  it  has  been  proved  that  all  green-leaved 
plants  obtain  the  whole  of  their  carbon  from  the 
atmosphere.  Therefore,  decayed  vegetable  matter, 
or  carbon  compound  in  any  form,  may  be  spared 
from  the  soil,  so  far  as  the  healthy  condition  of  the 
plant  is  concerned  ;  and  it  is  only  necessary  that 
the  incombustible  constituents  and  nitrogcnons  com- 
pounds should  be  present,  for,  as  a  matter  of  fact, 
the  quantity  of  carl  ion  in  the  atmosphere,  though 
constituting  so  small  a  proportion,  is  practically 
inexhaustible.  The  value  of  the  discovery  of  the 
source  of  the  carbon  of  plants  to  the  cultivator  is 
simply  inestimable,  because  it  would  be  impossible  to 
find  soil  sufficiently  rich  in  humns  for  cultivation 
on  a  large  scaje.  Now,  two  conditions  are  essen- 
tial to  enable  the  plant  to  draw  its  carbon  from  the 
atmosphere — namely,  green  ( chlorophyll-holding  ) 
tissue  in  its  leaves  or  branches,  and  there  green 
organs  must  be  exposed  to  a  sufficiently  strong  light- 
It  is  only  under  the  influence  of  daylight  or  of  direct 
sunlight  that  leaves  are  able  to  absorb  and  decom- 
pose carbonic  acid  gas.  The  oxygen  set  free  is 
returned  to  the  atmosphere.  The  carbon  combines 
with  the  element*  of  water,  and  an  organio  substance 
is  formed,  which  subsequently  may  bo  used  in  the 
farther  growth  of  the  plant-  It  is  unnecessrry  to 
insist  on  the  necessity  of  affording  as  much  light  as 
possible  to  plants,  according  to  their  nature,  for 
practical  men  are  well  aware  of  its  importance  and 
effects. 

According  to  the  amount  of  light  so  we  should 
regulate  the  heat  of  the  atmosphere  in  cultivating 
plants  under  glass ;  for  heat  means  growth  of  the 
plant,  and  light  nutrition.  Heat,  therefore,  without 
adequate  light,  means  growth  without  nutrition,  or 
self -destruction  of  the  plant,  whilst  warmth  and 
sufficient  light  signifies  growth  and  enough  nutri- 
tion. But  it  does  not  follow,  as  is  commonly  sup- 
posed, that,  because  plants  absorb  carbonic  acid  and 
liberate  oxygen,  they  purify  the  air  of  a  room, 
for  in  the  absence  of  sufficient  light  (and  subjected 
to  other  antagonistic  influences)  they  decompose  very 
little  carbonic  acid.  Indeed,  under  the  best  circum- 
stances, the  improvement  in  the  atmosphere  of  a 
room  would  be  scarcely  appreciable.  Another  impor- 
tant fact  remains  to  be  mentioned.  The  respiratory 


and  exhale  carbonic  acid  gas.  True  this  is  on  a  very 
limited  seale,  and  a  healthy  plant  absorbs  far  more 
of  the  noxious  gas  than  it  gives  off.  Nevertheless, 
it  is  not  desirable  to  have  large  masses  of  plants  in 
dwelling  rooms,  inasmuch  as  the  conditions  here  are 
not  conducive  to  healthy  growth,  and  the  purifying 
sowers  of  the  plants  are  reduced  to  a  minimum. 
Plant-growing  in  schools  has  been  recommended  for 
purifying  the  air,  and  there  is  nothing  to  be  said 
against  the  presence  of  the  plants,  but  it  should  be 
remembered  that  a  window  open  only  a  very  little 
way  will  effect  more  towards  keeping  the  air  pure 
than  a  room  full  of  plants. 


means  of  supplying  the  boiler  with  steam  must 
necessarily  be  effected  without  any  loss  of  power 
other  than  that  of  the  free  friction  of  the  pumps. 
This  is  not  very  clear,  but  it  is  all  that  we  can  make 
of  Mr.  Merchant's  views.  The  method  whereby  he 
proposes  to  carry  his  theory  into  practice,  as  fitted 
to  the  Thames,  is  thus  contrived.  A  double-acting 
pump  S6in.  in  diameter,  nnd'9in.  stroke  takes  off 
from  the  exhaust  steam  of  tho  low-pressure  cylinder 
the  same  volume  of  steam  as  is  admitted  into  the 
high- pressure  cylinder  at  each  stroke.  This  steam, 
being  admitted  into  a  reservoir  above  the  pump,  is 
next  forced  by  one  stroke  of  a  similar  double-acting 
pump  into  a  reservoir  of  half  the  volume,  and  by  the 
second  stroke  of  the  pump  it  is  again  compressed  by 
half  its  volume,  and  is  sent  back  into  the  boiler.  In 
its  passage  through  the  pumps  the  steam  is  saturated 
with  water,  so  that  it  is  returned  to  the  boiler  in  the 
form  of  clouds,  and  all  heating  of  the  pomps  is 
avoided.  The  pistons  of  the  pomps  are  geared  on  to 
the  main  crank  shaft,  and  Mr.  Marohant  asserts 
that  the  pumps  being  equally  balanced,  the  steam 
will  be  pumped  back  in  a  compressed  state  into  the 
boiler  with  the  same  power  as  is  required  to  pump 
in  the  feed-water  ordinarily.  It  is  not  difficult  to 
see  in  what  Mr.  Merchant's  mistake  lies.  It  is  an 
instructive  fact  that  any  shipowner  in  the  present 
day  should  permit  a  large  sea-going  steamer  to  be 
fitted  with  what  is  neither  more  nor  less  than  "  a 
perpetual  motion"  engine,"  the  value  of  which  onr 
readers  can  estimate  for  themselves.— The  Engineer. 


SCIENTIFIC  NEWS, 


LIGHTNING  CONDUCTORS. 

MB.  F.  MICHEL  has  lately  made  two  inter- 
•  esting  communications  on  the  subject  of 
lightning  conductors  to  the  Academic  des  Sciences. 
The  first  points  out  the  objections  to  making  con- 
ductors of  iron  or  copper  wire  rope,  while  the  second 
relates  to  the  numerous  opportunities  for  fraud,  to 
which  the  use  of  platinum  for  the  points  of  rods 
gives  rise. 

For  some  years  the  use  of  copper  wire  ropes  has 
been  recommended  for  this  purpose,  this  metal 
being  a  much  better  conductor  of  electricity  than 
iron,  and  the  ropes  formed  from  it  lending  them- 
selves readily  to  the  architectural  contours  to  which 
they  might  be  attached.  But,  besides  the  fact  that 
the  high  value  of  the  metal  affords  too  great  a 
temptation  to  the  cupidity  of  the  workman,  the  ropes 
themselves  frequently  undergo  considerable  deterio- 
ration under  the  action  of  the  electrical  currents 


A  CURIOUS  EXPERIMENT. 

FTTHE  screw  steamer  Thames,  1,687  tons,  belonging 
JL  to  Messrs.  Temperley,  Carter,  and  Co.,  left 
the  Victoria  Docks  recently  for  Montreal,  with  a 
very  curious  arrangement  of  pomps  fitted  to  her 
engines,  by  Mr.  B.  M.  Marchant,  of  Kirby-street, 
Hattori -garden,  intended  to  pump  back  part  of  the 
exhaust  steam  into  her  boiler,  by  which  means  Mr. 
Marchant  hopes  to  effect  a  great  saving  in  the 
expenditure  of  fuel.  He  argues  that  out  of  every 
100  units  of  fnel  ten  units  are  expended  in  raising  a 
corresponding  volume  of  water  from  60°  Fah.  to  212° 
Fah.,  and  65  to  evaporate  afterwards  into  steam, 
and  that  out  of  the  25  unite  left  10  are  expended 
(under  the  best  application)  in  giving  pressure  and 
power  to  the  steam,  and  15  are  Tost  by  radiation  or 
conduction  np  the  chimney.  Thus  85  units  of  the 
expended  fnel  go  into  the  boiler,  of  which  10 
represent  the  power  or  pressure  in  the  steam,  which 
is  manufactured  at  the  cost  of  the  other  75,  and 
these  10  units  of  fuel  expended  for  the  purpose 
of  pressure  in  the  steam  represent  the  only 
operating  portion  of  the  100  of  expended  fuel.  He 
therefore  argues  that  as  the  application  of  any  power 
in  excess  of  that  represented  by  the  10  unite  would 
recom  press  and  return  the  steam  to  the  boiler  after 
its  pressure  has  been  taken  ont  of  it,  and  that  as  the 
compression  given  to  the  steam  —  representing 
pressure  therein — for  the  purpose  of  returning  it 
with  such  pressure  in  it  to  the  boiler,  replaces  in  the 
boiler  for  its  repeated  use  all  the  pressure  so  effected, 
any  work  on  the  pumps  for  such  compression  is 
immediately  represented  in  the  boiler  for  application 
by  such  attained  pressure  for  the  purpose  of  power 
in  the  boiler,  that  consequently  all  the  work  is 
represented  in  the  boiler  leas  friction,  and  that, 
therefore,  the  attainment  by  any  process  of  the 


passing  along  them,  ef  the  atmosphere,  and  of  the 
process  in  plants  is  the  same  as  in  animals,  in  so  vibrations  to  which  they  are  exposed  ;  the  copper 
far  that  the  former  also  absorb  oxygen  from  the  air*becomes  crystallised  and  brittle,  the  wires  snap  one 

 x.         _•  j    _  "  '   '  after  the  other,  and  the  oonsequence  is  that  in  a 

short  time  the  available  sectional  area  of  the  rope 
is  considerably  reduced. 

The  author  also  calls  attention  to  the  very  defec- 
tive method  of  manufacturing  these  cables,  whether 
of  copper  or  of  iron.  When  it  is  desired  to  join  a 
wire  accidentally  broken,  or  of  insufficient  length, 
the  two  ends  are  merely  twisted  together,  without 
any  precaution  being  taken  to  secure  the  proper  con- 
tact at  the  joint.  Oxidation  ensues,  and  it  may 
happen  that  the  conductive  power  of  the  rope  is 
materially  lessened,  and  even  completely  destroyed. 
The  conductor  should,  therefore,  be  formed  of  iron 
rods  welded  together,  or  of  a  rope  consisting  of 
large  wires  with  no  joints  ;  plates  of  copper,  how- 
ever, seem  to  possess  considerable  advantages  for 
this  purpose,  without  any  of  the  drawbacks  men- 
tioned. The  Paris  Bourse  has  a  ridge  cover  of 
copper  connected  with  the  lightning  conductors, 
which  was  pnt  up  a  long  time  ago,  but  is  still  in  a 
perfect  state  of  preservation  and  electrical  oouducti- 
bility,  as  proved  by  some  recent  delicate  tests. 

In  the  second  communication  the  author  states 
that  for  the  last  year  he  has  undertaken  a  micro- 
scopical examination  of  the  points  of  lightning 
conductors,  and  has  also  subjected  them  to  chemical 
analysis.  The  result  has  been  that  about  40  per 
oent.  of  the  points  examined  were  found  to  contain 
from  6  to  17  per  cent,  of  lead.  Soma  points,  even 
of  small  dimensions,  bad  been  hollowed  out  inside, 
so  as  to  leave  a  shell  of  only  075  of  a  millimetre 
thiok,  and  into  the  cavity  thus  made  a  composition 
of  equal  parts  of  lead  and  tin  bad  been  run.  After 
cutting  one  of  these  points,  and  placing  it  in  a 
crucible  raised  to  a  dark  red  heat,  the  fusion  of  the 
composition  left  an  empty  space,  and  in  somo  of  the 
platinum  points  the  composition  adhered  so  slightly 
as  to  be  easily  removed  by  the  aid  of  a  punch. 

At  the  time  of  the  inquiry  into  the  state  of  the 
lightning  conductors  surmounting  the  municipal 
buildings,  M.  Michel  found  that  the  proportion  of 
platinum  points  bent,  burnt,  or  fallen  off,  amounted 
to  80  per  cent.,  and  he  has  come  to  the  conclusion 
that  it  is  quite  impossible  to  verify  the  state  of  the 
platinum  points  of  lightning  conductors. 


Search  for  Coal  at  Barrow.— The  boriBg  at 
Barrow-in-Fnrness,  in  search  of  coal  has  been  dis- 
continued, a  depth  of  2,200  feet  having  been  reached 
with  no  prospects  of  coal  measures  such  as  would 
pay  for  working  being  arrived  at  within  as  easy 


AN  extraordinary  document  baa  been  cir- 
culated in  scientific  circles  during  the  last 
two  or  three  months.  It  is  called  a  *'  memorial," 
and  having  received  many  signatures,  some  of 
them  deserving  6f  every  respect,  it  has  been 
banded  to  the  Duke  of  Richmond  and  Gordon. 
It  submits  to  "  bis  Grace's  "  consideration  the 
importance  of  establishing  a  museum  of  pure 
ana  applied  science.  The  supposed  advantage 
of  this  establishment,  besides  those  definite 
ones  which  chiefly  concern  the  promoters,  are 
the  following:  Investigators  would  be  saved 
much  time  and  labour  by  being  enabled  to  see 
how  far,  and  by  what  processes,  others  have 
advanced  in  any  given  line  of  research. 
Teachers  would  be  assisted  by  enabling  them 
to  select  or  to  construct  the  best  apparatus  for 
illustrating  their  lectures.  Makers  of  mecha- 
nical and  philosophical  apparatus  would  be 
benefited.  Every  one  connected  with  experi- 
mental science  would  be  "greatly  served"  by 
a  view  of  the  actual  instrument,  and  finally 
"we"  would  also  contemplate  lending  to  in- 
vestigators such  instruments  as  might  be  pro- 
fitably employed  in  the  researches  they  were 
pursuing.  The  last  sentence  is  the  pith  of  the 
whole  thing.  The  teachers  and  makers,  the 
investigators,  and  "  every  one  connected  with 
experimental  science,"  can  do  the  best  they 
can.  What  is  wanted  is  a  laboratory,  and  a 
storehouse  for  which  the  public  will  find  every 
thing  and  lend  out  instruments,  Ac.,  to  those 
who  are  considered  worthy  of  being  intrusted 
with  them.  The  Museum  of  Patents  has  sud- 
denly incurred  the  displeasure  of  the  signa- 
tories of  this  memorial.  That  useful  exhibition 
which  has  always  been  looked  upon  with  con- 
tempt, and  pushed  into  a  corner  by  the  South 
Kensington  authorities,  is  proposed  to  be 
abolished,  and  the  objects  it  contains  arranged 
with  others,  "  which,  though  not  patented,  are 
better  adapted  to  their  purpose."  The  closing 
senterce  of  the  memorial,  howeveV,  exposes  the 
real  object.  "We"  contemplate  the  forma- 
tion of  a  "collection"  from  the  relics  of  the  Loan 
Exhibition,  from  the  Patent  Museum,  and 
other  public  departments,  from  the  Parlia- 
mentary grants  administered  at  the  request  of 
the  Government  by  the  Royal  Society,  and  so 
on,  from  any  one  who  likes  to  give  anything. 

Viviseotors  are  never  tired  of  quoting  the 
discoveries  of  Harvey  and  Hunter  as  typical 
instances  of  the  value  of  vivisection,  and 
latterly  the  famous  operation  of  ovariotomy  » 
claimed  as  a  direct  outcome  of  the  practice. 
It  cannot  be  too  widely  known  that  m  these 
instances,  as  in  nearly  all  others,  vivisection 
was  merely  required  to  settle  some  minor 
detail,  or  to  establish  the  stages  of  the  modus 
operandi,  the  effects  of  which  had  been  ascer- 
tained beforehand.  With  a  sophistry  which 
does  them  much  harm  in  the  eyes  of  honest 
men,  the  physiologists  have  never  ceased  to 
reiterate  that  without  vivisection  we  should 
have  been  without  Harvey's  discovery.  They 
will  not  like  the  paper  by  Dr.  Bridges  in  the 
Fortnightly,  in  which  the  author  shows  that 
Harvey's  discovery  depended  much  more  upon 
a  careful  comparison  of  structure,  and  infer- 
ences as  to  function,  than  upon  the  incidental 
confirmation  his  theory  derived  from  vivisec- 
tion, which  was  of  much  less  importance  than 
Malpighi's  discovery  of  the  capillary  vessels 
by  winch  the  blood  actually  passes  from  the 
arteries  to  the  veins.  Meantime,  although  the 
medical  men  are  still  asserting  that  there  ate 
only  twenty  vivisectors  in  the  United  King- 
dom, they  are  sending  round  petitions  against 
the  Government  bill  in  to  to,  and  also  against 
special  clauses.  Surely  if  there  are  only 
twenty  vivisectors  there  will  be  little  difficulty 
in  legislating  for  them ;  but  there  is  great 
virtue  in  an  "  if."  A  deputation  waited  upon 
the  Home  Secretary  last  Monday,  bnt  that 
gentleman  showed  himself  possessed  of  at 
least  common  sense,  and  rebuked  the  un- 
seemly display  of  feeling  with  which  the  mem- 
bers of  the  "  medical  profession  "  greeted  8ir 
W.  Jenner's  remarks.  Mr.  Cross  told  the 
deputation  that  they  were  not  at  a  "  public 
meeting." 

According  to  a  statement  in  Natwt  Hr. 
Lloyd,  one  of  the  trustees  of  the  Fiak  (Lick  t) 
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donation  for  fitting  up  the  San  Francisco 
observatory,  is  in  Paris,  and  has  been  consult, 
ing  M.  Leverrier  as  to  the  construction  of  the 
telescope.  The  latter,  it  is  stated,  concurred 
with  Mr.  Lloyd  in  not  attempting  to  construct 
a  **  lens  "  of  more  than  ono  metre  in  diameter. 
Certainly,  until  the  experiment  is  tried,  there 
is  no  knowing  what  can  be  done ;  but  a  lens 
over  three  feet  in  diameter  is  a  most  ambitious 
piece  of  work.  Probably,  however,  it  i3  a 
speculum  that  is  meant.  Still  Mr.  Lloyd  has 
.£200,000  to  dispose  of.  and  our  Yankee  cousins 
have  an  absorbing  desire  to  eclipse  everything 
in  the  old  country  or  in  Europe. 

According  to  M.  Melsens  a  small  dose  of 
iodide  of  potassium  taken  daily  acta  as  a  pre- 
ventive to  the  effects  of  lead  and  mercurial 
poisoning  often  witnessed  in  tho3e  who  work 
with  those  useful  but  dangerous  metals. 

Kyanos,  or  the  blue-coloured  metal  of  the 
"  Iliad,"  which  was  employed  in  the  decoration 
of  the  shield  of  Hector,  i3  supposed  to  have  been 
produced  by  dipping  heated  copper  into  water 
containing  sulphur.  The  coppersmiths  of 
Corinth  understood  the  art.  and  obtained  the 
blue  colour  by  plunging  the  metal  into  the 
fountain  of  Peirene,  which  was  probably  a 
sulphur  spring.  Seme  pieces  of  a  blue  sub- 
stance were  found  by  Prof.  Schliemann  at 
Hissarlik,  and,  having  been  submitted  to 
analysis,  they  prove  to  be  sulphide  of  copper. 
They  are  presumed  to  be  specimens  of  the 
Homeric  kyaaos. 

Olive  oil  has  been  made  in  Greece  for  years 
in  a  very  primitive  way,  and  the  refuse  from 
the  rude  screw  presses  was  used  for  fuel  or  as 
manure.  Although  not  actually  wasted,  the 
refuse  was  not  fairly  treated ;  and  some  one 
having  discovered  that  it  contained  about  3 
per  cent,  of  pure  oil.  works  were  put  up  for 
extracting  it  by  means  of  bisulphide  of  carbon. 
The  machinery  required  involved  the  outlay  of 
considerable  capital ;  but  the  speculation  has 
proved  a  complete  success,  a  profit  of  about  25 
per  cent,  being  made  annually.  The  oil  is 
mainly  used  for  the  manufacture  of  fine  soaps, 
nearly  all  the  produce  of  thj  workB  being  con- 
signed to  Marseilles. 

The  Celestial  Government  have  suddenly 
faced  round  with  reference  to  that  barbarous 
interloper,  the  first,  railway  in  China,  and  having 
removed  their  prohibition,  are  now,  it  appears, 
anxious  to  get  the  line  under  their  own  control. 
About  4,000  Chinese  travel  daily  between 
Oussung  and  Shanghai. 

The  latest  improvement  in  mills  for  grinding 
wheat,  &c,  consists  in  the  use  of  porcelain 
rollers  for  crushing  the  wheat  previous  to  sub- 
mitting  it  to  the  millstones.  The  result  is  an 
improvement  in  the  quality  of  tho  flour,  and  a 
larger  yield  in  a  given  time. 

Dr.  Woillcz,  physician  to  the  Lariboisiore 
Hospital,  has  invented  an  improved  method  of 
producing  artificial  respiration.  The  apparatus 
consists  of  a  zinc  or  iron  cylinder,  large  enough 
to  admit  the  body  of  an  adult ;  it  is  permanently 
closed  at  one  end,  while  a  diaphragm  fits  into 
the  other  around  the  patient's  neck,  in  sucfi  a 
manner  as  to  prevent  the  ingress  of  air.  A 
patient  being  placed  in  tho  cylinder  and  tho 
diaphragm  fitted,  a  small  but  powerful  bellows 
"aspires"  the  air.  and  tho  patient's  chest 
expands,  the  normal  movements  of  the  chest 
taking  place  as  in  the  natural  condition.  By 
means  of  a  pane  of  glass  and  a  rod,  all  the 
movements  are  easily  recorded.  From  experi- 
ments made  by  Dr.  Woillez,  ho  finds  that  from 
12  to  14  litres  of  air  can  be  introduced  every 
minute  into  the  respiratory  organs,  so  that  the 
new  spirophor  should  be  in  the  hands  of  the 
Royal  Humane  Society,  and  others  engaged  in 
restoring  the  drowned,  or  those  in  danger  of 
death  from  asphyxia. 

In  tho  manufactories  of  pyroligneous  acid  at 
Rouen  large  quantities  rf  chloride  of  calcium 
were  for  a  long  time  lost.  Of  recent  years  it 
has  been  sought  to  utiliso  the  substance  in 
watering  the  streets  of  Rouen,  and  this  has 
been  attended  by  the  best,  results  :  so  that 
M.  Honzeau  now  proposes  that  the  method  be 
adopted  for  the  busy  streets  of  the  capital. 
Watering  the  streets  with  chloride  of  calcium 
impregnates  the  ground  with  a  hygro metric 
matter,  which  makes  durable  for  a  week  the 


moisture  communicated  to  it.  Winds  raise  no 
dust  on  such  ground.  This  watering,  further, 
is  wholesome,  for  the  chloride  from  these 
manufactories  always  contain  a  good  deal  of 
chloride  of  iron  and  of  tarry  matter,  which, 
being  volatilised,  has  a  beneficial  hygienic 
influence.  The  method  also  realises  an  economy 
of  about  30  per  cent,  on  that  in  which  pure 
water  is  used.  For  a  period  of  six  days  the 
watering  of  a  street  surface  of  5,000  metres  is 
estimated  to  cost,  with  pure  water  (furnished 
gratuitously),  60f.,  with  chlorid3  of  calcium 
lOf . ,  showing  a  difference  in  favour  of  the 
latter  of  20f.  ind  the  advantage  is  that  the 
chloride  materially  improves  the  roads,  by 
covering  them  with  a  sort  of  patina  or  hard 
superficial  crust  of  1  to  2  mm.  thickness,  which 
opposes  a  strong  resistance,  not  to  drying,  but 
to  disaggregation  by  vehicles,  &c. 

At  a  recent  meeting  of  the  Paris  Academy, 
M.  de  Suporta  was  elected  correspondent  in 
the  section  of  Botany,  in  room  of  the  late 
M.  Thuret.  The  other  candidates  were  MM. 
Godon  and  Duval  Jouve. 

The  German  War  Minister  has  lately  caused 
experiments  to  be  made  with  an  apparatus 
devised  by  M.  Fehrmann,  and  called  a  P/crde- 
schoner  (literally,  horse-sparer).  It  is  meant 
to  diminish  the  fatigue  of  horses  in  drawing 
vehicles,  as  also  the  chances  of  rupture  of  the 
shaft  or  traces.  It  consists  of  a  number  of 
indiarubber  rings  separated  from  each  other  by 
iron  rundles;  the  whole  is  contained  in  a 
cylindrical  metallic  case,  and  a  metallic  rod, 
fixed  to  the  last  rundle  and  traversing  the  case, 
is  a  means  of  compressing  the  caoutchouc  rings. 
The  length  of  the  system  is  0  30m:  Two  are 
required  for  each  horse.  They  aro  interposed 
between  the  traces  and  the  trace-hooks,  thus 
forming  nn  elastic  pad  between  the  horse  and 
the  weight  to  be  drawn,  in  commencing  to 
pull,  horses  do  not  make  a  gradually  increasing 
effort,  but  generally  precipitate  themselves  on 
their  traces  with  a  6udden  shock,  wasting  their 
strength,  and  probably  doing  injury.  Fehr- 
mann's  apparatus  remedies  this  by  the  gradual 
compression  of  the  caoutchouc  rings.  The  initial 
effort  required  of  the  horse  is  less,  and  then 
it  progressively  increases.  Tho  experiments 
showed  this  initial  effort  to  be  only  0  83  of  that 
necessary  without  the  apparatus  ;  the  mean 
effort  of  traction  0  82  of  that  without  the  appa- 
ratus ;  while  the  variations  of  this  effort  in  the 
one  case  were  only  0  6G  of  the  oscillations 
which  occurred  in  the  other.  These  numbers 
refer  to  a  walking  paco ;  with  trotting,  they 
become  respectively  0  59,  0  80.  and  0  78.  The 
price  of  the  apparatus  is  about  IBs. 

An  Italian  (according  to  Lea  Monies)  attri- 
butes cough  to  the  presence  of  a  parasitic 
fungus  in  the  air  passages.  In  grave  cases, 
this  parasite  multiplies,  and  reaches  into  the 
lung  cells.  Quinine  has  the  property  of  stop- 
ping the  development  of  microscopic  fungi, 
and  is  therefore  adapted  as  a  remedy  in  the 
present  case.  Dr.  L.  has  used  with  success  the 
following  powder:  Chlorhydrate  of  quinine, 
Og.  10c. ;  bicarbonate  of  soda,  Og.  10c. ;  gum 
arabic,  2g.  0c.  The  bicarbonate  of  Boda  is 
meant  to  dissolve  the  mucus,  the  gum  arabio 
to  increase  the  adherence  of  the  powder  on  the 
bronchial  passages.  The  insufflation  (blowing 
in)  of  tho  powder  should  take  place  during  a 
deep  inspiration  of  the  patient,  so  as  to  facili- 
tate its  penetration  into  the  windpipe,  which 
is  the  principal  seat  of  the  microscopic  fungus. 

Fuchsine  is  often  employed  on  a  large  scale 
to  exalt  the  colour  of  wines,  and  to  mask  the 
addition  of  water.  MM.  Fritz  and  Ritter  have 
lately  studied  the  physiological  action  of  this 
substance  (which  is  seriously  injurious),  both 
on  the  human  subject  and  on  dogs.  The  effect 
is  described  in  Comptea  Rendu*  of  June  26. 
We  may  hwre  also  notice  a  valuable  paper  by 
M.  Arm.  Gautier,  "  On  Fraudulent  Colouration 
of  Wines,"  published  in  the  "  Bulletin  of  the 
Chemical  Society  of  Paris."  (May  20,  and  suc- 
cessive numbers.) 

**  Tin-lead  Alloys  in  Housekeeping  and  Com- 
merce "  is  the  Bubjcct  of  some  researches  lately 
made  by  Dr.  Knapp,  in  Brunswick  (Ding.  Pol. 
Journal).  Ho  studies  their  behaviour  with 
distilled  water,  vinegar,  and  ordinary  salt  solu- 
tion ;  and,  in  his  concluding  remarks,  he  cor- 
rects the  idea  that  the  mere  proportion  of 


mixture  of  the  metals,  or  the  chemical  consti- 
tution per  te,  is  decisive  aa  to  the  behaviour  of 
the  alloys.  There  are  at  least  two  other  impor- 
tant points  to  be  considered — namely,  tho 
mechanical  natnre  of  the  surface  of  the  metal, 
and  tho  nature  of  the  attacking  substance.  To 
these  may  be  added  the  joint  action  of  atmo- 
spheric air,  the  time  the  metal  has  been 
attacked,  and  the  temperature.  One  alloy.  A, 
with  an  equal  amount  of  tin,  contained  nine 
times  more  lead  than  another  alloy,  B,  but 
gave  up,  with  vinegar,  not  nine  times  but 
nearly  twenty-six  times  more  lead.  With  ordi- 
nary salt  solution,  on  the  other  hand,  B  lost 
over  twenty-one  times  more  lead  than  A.  In 
diluted  water,  also,  A  resisted  both. 

For  the  colouring  of  articles  of  food  and 
confectionery,  the  Parisian  police  authorities 
have  recently  prescribed  the  exclusive  use  of 
the  following  matters : — Blue,  indigo  and  its 
derivative,  Prussian  blue  ;  red,  cochineal,  car- 
mine lake,  brazil  wood  lake,  archil ;  yellow, 
saffron,  berries  of  Avignon,  Persian  yellow 
berries,  yellow  wood,  quercitron,  turmeric; 
green,  mixture  of  logwood  and  Prussian  blue ; 
violet,  mixture  of  Prussian  blue  and  carmine. 
Forbidden  are  cupric  oxide,  blue  carbonate  of 
copper,  oxide  of  lead,  cinnabar,  chrome  yellow, 
gamboge,  Scheele  and  Schweinfurt  green,  and 
white  lead.  For  colouring  of  drinks  are  recom- 
mended— for  Curacoa,  logwood:  for  absinthe, 
solublo  indigo  blue  with  saffron ;  for  blue 
liquids,  soluble  indigo  blue,  Prussian  blue,  and 
ultramarine. 

Among  the  rare  objects  found  in  old  Greek 
graves,  especially  those  of  women,  are  articles 
of  glass — long-necked  glasses,  drinking  glasses 
without  a  handle  and  rounded  at  the  bottom, 
or  flat  and  open  dishes.  All  these  seem  to 
have  been  more  for  ornament  than  domestic 
use.  According  to  recent  researches  by  Prof. 
Landorer,  of  Athena,  this  glass  is  a  soda  and 
also  potash  glass,  largely  containing  litharge. 
These  wonderful  old  glasses,  often  giving  the 
most  beautiful  rainbow  colours,  with  gold  and 
silver  brilliancy,  can  bo  splintered  and  broken 
into  quite  thin  leaves.  There  were  also  found 
dark  green  or  brown  glasses,  called  volcanic 
glasses,  and  evidently  made  from  obsidian  ;  but 
in  those  also  lead  oxide  had  been  added,  to 
make  the  mass  more  easily  liquid.  Vessels  of 
yellow  glass  were  met  with,  which  was  quite 
dull  and  untransparent.  It  contained  clay 
with  iron  oxide,  probably  ochre,  mixed  with  the 
glass  masB  before  working,  so  that,  mixed  with 
it  unfused,  it  caused  the  colour.  A  blue  glass 
contained  copper  oxide,  for  which  the  ancients 
probably  used  the  malachite  and  other  blue 
and  green  coloured  copper  ores,  or  also  the 
coeruleuni,  which  in  Egypt  was  made  from  cop- 
per, salt,  and  sand,  and  used  for  such  purposes 
as  also  for  colouring  of  mummies. 

Mr.  Hardenbergh,  of  New  Jersey,  has  re- 
cently introduced  a  resolution  into  the  House  of 
Representatives  to  remove  tho  powder  maga- 
zine now  located  on  Ellis  Iriand,  in  New  York 
harbour,  on  the  ground  that  an  explosion  of 
the  powder  there  stored  would  destroy  or 
seriously  damage  an  immense  number  of  build- 
ings in  New  York  and  Jersey  City.  Ellis  Island 
is  used  as  a  storehouse  for  powder  for  vessels  of 
war,  and  no  ship  is  allowed  to  come  up  to  the 
Navy  Yard,  until  the  contents  of  hor  magazine 
have  there  been  discharged.  At  the  present 
time  about  one  hundred  and  thirty  tons  of 
powder  are  stored  on  the  island,  some  of  which 
is  old  and  not  up  to  the  full  standard  of 
strength.   


Improved  Shuttles  for  Sewing  Machines.— 

Mr.  William  Reid.  shirt  manufacturer,  Ropework- 
lane,  Glasgow,  has  made  a  series  of  experiments 
with  mechanism  for  economising  thread  in  machine 
sewing,  which  have  produced  soni*  remarkablo 
results.  The  principle  aimed  at  by  Mr.  Reid  was 
tbo  simplification  of  the  methods  of  using  the 
thread ;  and  instead  of  winding  it  on  bobbins  or 
spools,  as  hitherto  commonly  practised,  ho  resolved 
to  dispenso  with  these  entirely  by  winding  and 
using  the  thread  in  the  form  of  cops.  For  tho  pur- 
pose of  using  these  cops  in  sowing  machines,  the 
patent-  e  has  constructed  a  shuttle  with  a  spring 
tension  preferably  placed  on  its  cover,  and  the 
thread  passing  round  or  under  this  spring  effectually 
removes  any  kinks  which  may  have  run  out  in  the 
process  of  unwinding.  Mr.  Krid  has  also  invented 
a  method  of  using  cops  for  tho  upper  qualities  of 
thretd,  which  admits  of  continuous  lengths  of  2,600 
yards,  or  more  if  desired. 
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LETTERS  TO  THE  EDITOR. 

[W*  Am  not  held  ountteH  r—jxmtOA*  tor  tk*  opinio**  of 
war  ooirsrpoiuUnt*.  Th*  Editor  ruptctjvily  rvpmta  that  all 
— mmwaatfen*  should  b*  drawn  up  as  brUjU/  as  possible.] 

M  *mwu*mmiogtioiu*hovid  b*  aUmmti  to  the  M&UorQfth* 
Kiaua  Mscsujric,  81,  Toviatoolntrsst,  Owmt  gardes, 

ir.o. 

JO  Cfegvw  and  Post-ojle*  Orders  to  b*  mad*  payable  (a 
J.  Puwou  Bdwum. 

%*  In  order  to/aeiUtoto  rsferenos.  Corespondents,  wata 
spsejawf  oj  say  X«K«r  prtmovdy  in—rUd,  vill  obiig*  by 
oseactontnf  th*  number  of  th*  L*U*r,  as  well  a*  th*  pas*  on 
which  it  appear*. 

"  I  would  hare  everyone  write  what  he  knows,  and  u 
mnoh  m  he  knows,  bnt  no  mors:  nnd  that  not  in  tail 
only,  bnt  in  nil  other  subjects:  For  snob  n  parson  may 
have  eome  particular  knowledge  nnd  experience  of  the 
nature  of  inch  a  person  or  such  a  fountain,  that  as  to 
other  tilings,  knows  bo  more  than  what  everybody  does, 
and  yet.  to  keep  a  clatter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physicks  :  a  vioe 
frorawheaoe  ggoaUnoonTenionoes  derirs  their  original." 

"RICHMOND  AND  VICTORY  "-A  SNUB 
FOB  SOUTH  KENSINGTON— MARK- 
INGS ON  VENUS— VISIBILITY  OF 
THE  CRESCENT  OF  VENUS  IN  A 
SMALL,  TELESCOPE— A  LUNAR  IN- 
EQUALITY —  METEOROLOGY —  MER- 
CURY —  RADIANTS  OF  SHOOTING- 
STARS— A  MODEST  REQUEST— HOW- 
HAPPY  COULD  I  BE  WITH  ETHER  I 
A  FEW  WELL-CONSIDERED  THEO- 
RIES—FAINT STARS  AND  A  TRE- 
MENDOUS RAF  AT  ME— SHADOW 
OF  A  SPHERE. 

flll90.] — Th»  living  representatives  of  the  Cole- 
formation,  the  "  endowment  of  research"  men,  the 
"  physical  observatory  "  clique,  and  the  noble  army 
of  jobbers  generally,  seem  to  be  making  hay  while 
the  son  shines — the  sun,  pro  hao  vice,  being  repre- 
sented by  his  Grace  the  Duke  of  Richmond  nnd 
Gordon.  An  amiable,  popular,  ant)  high-minded 
peer,  as  ignorant  of  science  as  one  of  his  own  South- 
down sheep  at  Goodwood,  he  is  so  incapable  of 
double-dealing  himself  that  he  cannot  persuade  him- 
self but  that  the  artful  clique  of  wire-pullers 
surrounding  him  must  be  equally  disinterested ;  and 
so  it  comes  .to  pass  that,  bit  by  bit,  we  find  the 
national  money  being  doled  out  to  those  who  have 
so  long  waited  and  watched  for  this  golden  oppor- 
tunity of  fingering  it.  Tbo  last  thing  scored  by  the 
gentry  so  anxious  to  be  kept  at  the  public  cost  is 
the  .£5,000  grant  to  the  Royal  Society,  with  M  per- 
mission to  the  Government  Grant  Committee  to 
recommend  in  certain  eases  the  payment  of  personal 
allowances  to  gentlemen  during  the  time  they  are 
engaged  in  their  investigations."  We  know  what 
all  this  means :  the  private  influence,  the  confidential 
chats  at  scientific  "  club"  dinners,  Ac. ;  the  canvass- 
ing, et  id  genus  omne,  in  the  Royal  Society,  to  get 
Muter  So-and-so  recommended  for  an  allowance 
while  he  is  occupied  in  "original  research;"  the 
grants  to  the  noisiest  and  most  impudent  of  the  soi- 
disant  men  of  science,  and  so  forth.  I  should  be 
exceedingly  glad  to  know  bow  many  of  the  "  twenty- 
one  other  gentlemen  of  scientific  eminence  not 
members  of  the  Council  of  the  Royal  Sqciety  will 
be  selected  from  among  those  who  are  not  F.R.S.'s, 
South  Kensington  men.  or  politicians  who  "  open 
their  mouths  and  shut  their  eyes,  and  take  what " — 
the  Council — "sends  them."  Moreover,  as  I  find 
that "  the  Royal  Society  should  be  invited  to  aid  her 
Majesty's  Government. with  their  advice  and  assist- 
ance in  "  the  "  appropriation  and  expenditure  "  of 
the  sum  at  their  disposal,  "  and  as  to  the  onms  to  be 
granted  in  each  case,  reporting  annuallv  to  the 
Lords  of  the  Committee  of  the  Council  on  Education 
on  the  progress  made,  and  the  desirability  or  non- 
desirability  of  renewing  the  grant,"  I  should  like  to 
know  whether  (for  example)  botanists  and  physiolo- 
gists are  to  report  upon  such  a  snbject  as  the  photo- 
graphing of  the  spectrum  of  the  Solar  Corona ;  and, 
d  so,  what  are  the  chances  of  a  repetition  of  the 
utterly  shameful  waste  of  the  public  funds  which 
occurred  in  connection  with  the  Solar  Eclipse  of 
April  6th,  1875?  (Vide  English  Mechanic,  Vol. 
XXII.,  p.  348,  and  numerous  letters  in  that  and  the 
previous  Vol.) 

By  the  way,  judging  from  a  conversation  between 
Lord  O'Hogan  and  the  Lord  President  of  the 
Council,  which  took  place  in  the  House  of  Lords  on 
the  afternoon  of  June  27,  "  bloated  B  romp  ton"  has 
received  a  rap  over  the  knuckles  from  that  vene- 
rable and  admirable  learned  body,  the  Royal  Irish 
Academy,  whioh  seems  to  have  believed  that  an 
insidious  attempt  was  being  made  to  sweep  it  into 
the  omnivorous  maw  of  the  Science  and  Art 
Department — at  least  to  the  extent  of  getting  its 
trees  tree  into  a  Museum,  to  be  subject  to  the 
"  Department's  "  control.  Inasmuch,  however,  as 
the  Duke  stated  that  the  impression  had  arisen  from 
the  misinterpretation  of  a  letter,  it  will  be  in- 
teresting to  tee  the  correspondence  in  its  entirety  : 
that  we  may  judge  how  far  the  failure  of  the 
-  Department's  "  scribe  to  write  intelligible  English 


was  at  the  bottom  of  the  impression  which  so 
thoroughly  roused  the  Irish  savants,  and  caused  them 
to  protest  so  energetically  against  being  handed 
over,  body,  soul,  and  breeches,  to  Sandford  and 
Company. 

I  wrote  the  first  paragraph  of  letter  11120  (p.  403) 
while  travelling  about.  On  my  return  home,  and  to 
my  observatory,  I  find  the  crescent  of  Veens  far  too 
delicate  for  my  proposed  experiments  to  determine 
whether  I  could,  by  any  artifice,  obtain  a  view  of 
the  spots  asserted  to  exist  upon  her  surface.  Such 
experiments  must,  then,  be  deferred  for  the  present. 

I  should  like  to  say,  with  reference  to  letter  11124 
(p.  404),  that  I  see  the  orescent  of  Venus  perfectly 
in  the  finder  of  my  eq  onto  real— a  telescope  of  1  inch 
in  aperture,  with  a  positive  eyepiece  magnifying 
exactly  11  linear.  1  cannot,  therefore,  conceive 
upon  what  grounds  any  doubt  can  have  been  thrown 
upon  Mr.  Fenwick's  statement  that  he  saw  the 
orescent  with  a  lfin.  deerstalker's  telescope,  inas- 
much as  these  instruments  are— as  a  rale — remark- 
ably well  made,  and  hare  a  magnifying  power  of 
some  24  diameters. 

I  am  sorry  that  it  is  not  in  my  power  to  reply 
directly  to  letter  11132  (p.  405),  inasmuch  as  I  have 
no  means  of  access  to  the  results  of  the  Greenwich 
Observations,  and,  if  I  had,  must  compare  them  step 
by  step  with  ephemerides  calculated  from  Hansen's 
Tables,  in  the  manner  adopted  by  Professor 
Newoomb,  as  the  only  means  of  eliminating  the 
inequalities  for  which  existing  theory  enables 
us  to  account,  and  leaving  a  residual  one  (should 
such  th«*re  be)  to  satisfy  the  supposition  of 
"  W.  G.  P."  I  think,  however,  that  the  relation 
which  he  conceives  to  exist  between  the  motion  of 
the  Moon  and  that  of  Jupiter  is  sufficiently  curious 
and  important  to  deserve  careful  investigation,  and 
I  should  therefore  advise  him  to  communicate  directly 
with  the  Astronomer  Royal  on  the  subject.  Sir 
George  Airy  is,  as  is  well  known,  at  this  moment 
engaged  upon  the  examination  of  the  lunar  theory, 
ab  initio,  from  a  somewhat  novel  point  of  view ;  and 
his  very  notable  and  remarkable  courtesy  would 
ensure  due  attention  being  paid  to  my  querist's  com- 
munication. I  perhaps  may  add  that  I  have  not  yet 
received  my  number'of  the  R.A.S.  Monthly  Notices 
for  Jane,  so  that  my  ideas  of  Professor  Newoomb's 
paper  are— at  this  present  writing— to  say  the  least 
of  it,  vague. 

The  cruelty  of  "Saul  Ryraea,"  exhibited  in  his 
persistence  in  putting  such  queries  as  26374  (p.  418), 
is  really  shocking.  Why,  if  he  perseveres  until  the 
subject  attraots  public  attention,  we  shall  hare  ill- 
natured  people  asking  what  on  earth  the  nation  gets 
for  an  annual  grant  of  £ 10,000  to  the  Meteorological 
Office ;  ungratefully  ignoring  the  fact  tbaUhat  office 
publishes  every  morning  in  the  papers  a  resume  of 
the  weather  of  the  previous  day  /  /  /  It  is,  however, 
useless  to  attempt  to  bliuk  the  question.  The  plain 
honest  English  of  it  is  that  the  word  "  Science,"  as 
applied  to  meteorology,  is  the  most  utter  misnomer. 
There  is  no  Science  of  meteorology,  nor  anything 
approaching  to  it.  As  the  Astronomer  Royal  per- 
tinently and  incisively  wrote  in  1867,  "  millions  of 
useless  observations  already  exist,"  and  of  course 
millions  more  have  been  added  to  them  during  the 
nine  years  which  have  since  elapsed.  And  it  is  just 
this  simple  fact — that  the  study  of  meteorology,  as 
at  present  pursued,  consists  merely  in  keeping  a 
daily  register  of  the  height  of  the  barometer  and 
thermometer,  the  direction  of  the  wind,  and  the 
amount  of  rain — that  renders  it  so  popular  with  a 
certain  class.  Any  fool  whatever  can  make  these 
observations.  They  require  no  intellectual  exertion, 
nor  capacity,  nor  special  training,  beyond  (in  the 
case  of  the  barometer)  that  involved  in  learning  to 
read  a  vernier  ;  an  accomplishment  to  be  acquired 
within  a  period  varying  from  five  minutes  to  seven 
and  a-half ,  according  to  the  amount  of  brains  pos- 
sessed by  the  pupil.  Under  these  circumstances, 
can  it  for  one  instant  be  wondered  at  that  "  easterly 
temperatures,"  "  solar  heat  spots,"  "  Astro* 
Meteorology,  or  the  vaticinations  of  the  unfortu- 
nate creature  who  predicted  that  a  frightful  thunder- 
storm would  devastate  England  the  last  time  the 
moon  was  in  perigee,  should  be  paraded  before  oar 
eyes,  and  read  without  impatience  by  persons  who 
think  that  people  could  scarcely  pretend  to  so  much 
knowledge  if  they  did  not  really  possess  it  P  Bat 
for  the  utterly  empirical  condition  of  meteorology, 
would  the  clique  of  "  Physical  Observatory"  jobbers 
ever  have  dared  to  present  their  impudent  scheme, 
as  a  means  of  filling  their  own  pockets  out  of  the 
public  purse  P 

I  am  at  a  loss  to  account  for  the  foot  that 
"J.  S.  G."  (query  26409,  p.  418)  failed  to  find 
Mercnry  on  tbo  evenings  to  which  his  question  refers. 
The  Right  Ascensions  and  Declinations  given  on 
p.  267  and  elsewhere  are  for  the  instant  of  Transit ; 
so  that  if  your  correspondent  observed  the  planet 
some  hoars  later  it  would,  of  course,  hare  shifted 
its  place  to  some  extent.  Still — with  a  low  power — 
it  ought  to  have  been  somewhere  in  the  field  of  view. 
It  of  course  bears  no  comparison  whatever  with 
Venus  in  point  of  brilliancy  ;  still,  at  the  time 
spoken  of,  its  diameter  subtended  an  angle  of  10", 
and  it  ought  to  hare  been  seen.  "J.  8.  G." 
apparently  only  possesses  a  pillar- and-olaw  stand,  or 


si  me  analogous  support,  to  his  telescope.  With  on 
equate  real  he  must  hare  found  Mercnry  at  ones. 

To  obtain  the  information  sought  in  qoery  26410 
(p.  418),  "J.  S.  G"  should  consult  Vol.  XXXII.  of 
the  R.A.S.  Monthly  Notices,  pp.  351,  352,  sod  353, 
where  he  will  find  a  list  of  radiants  by  Mr.  Greg 
(some  pretty  well  ascertained,  and  others  too 
doubtful  to  be  worth  the  trouble  of  copying  oat) 
for  the  months  he  requires. 

If  "  M.  D.R."  (query  26241,  p.  41D)  will  settle 
a  property  (say,  of  1,200  or  1,500  acres)  on  me  is 
any  part  of  bngland,  I  will  begin  bis  little  calcula- 
tion at  once,  and  will  secure,  by  a  charge  on  the 
estate,  that  the  computations  shall  be  carried  oe 
after  my  death,  and  that  of  my  successor  in  the  next 
generation.  I  do  not  know  whether  this  will  quite 
meet  his  views  or  not  P 

Without  entering  into  the  question  a*  to  the 
amount  of  damage  whioh  Mr.  Mattiea  Williams'i 
scientific  reputation  will  sustain  by  his  tnnintsosaee 
of  what  he  calls  "rank  heresy"  (letter  1112&, 
p.  404),  I  would  just  say  that  his  expression  of  bis 
inability  to  believe  in  certain  doctrines,  whioh  sen 
to  me— and,  I  believe,  to  the  vast  majority  of  the 
scientific  world — to  rest  upon  ample  demon* tr& boa 
and  conducive  evidence,  places  me  in  a  position 
whioh  renders  argument  very  difficult— if  not, 
indeed,  impossible.  It  appears  to  my  finite  capacity 
that  l<ght,  heat,  Ac,  must  either  be  substances,  or 
modes  of  motion  (what  the  tertium  quid  may  be  I 
am  wholly  unable  to  conceive).  Unless,  then,  we 
are  to  adhere  to  the  "  corpuscles "  of  Newton, 
and  the  "  caloric  "  of  the  books  we  used  to  nod  si 
boys,  we  must,  as  it  seems  to  me,  regard  thsn 
forces  as  consisting  of  movement  in  some  shops; 
and,  this  being  so,  something  must  exist  to  b* 
moved.  Now,  it  is  all  very  fine  to  talk  aboat 
"inventing  the  luminiferous  ether;"  but  it  would 
be  quite  as  fair  to  say  that  Newton  "invented" 
gravitation.  What  is  the  crucial  test  of  the  truth 
of  any  theory  P  What  bat  the  fact  that  it  not  only 
explains  known  phenomena  accurately,  but  that  it 
enables  us  to  predict  what  will  occur  under  hitherto 
untried  combinations  of  circumstances  P  Xow,  I 
contend  that  the  undulatory  theory  of  light  in  every 
way  satisfies  this  canon.  Notably  has  it  enabled 
Mr.  Williams's  despised  mathematicians  to  pene- 
trate into  the  very  arcana  of  the  complicated  sod 
abstruse  phenomena  of  polarisation,  and  to  defi- 
nitely foretell  that  certain  appearances  would,  under 
certain  conditions,  be  observed — vaticinations  which 
have  been  fulfilled  au  pied  de  la  lettre.  If,  then, 
light  does  consist  of  undulations  or  vibrations,  si 
I  intimated  above,  spaoe  must  be  filled  with  some- 
thing that  vibratos  or  undulates ;  and  it  seems  to 
me  to  matter  literally  nothing  whether  yoa  call 
this  "  luminiferous  ether  "  or  not.  En  passant,  I 
may  remark  that,  were  it  the  resistance  of  this 
medium  to  Encke's  Comet  which  causes  the  coo- 
traction  of  its  orbit,  it  ought,  it  appears  to  me,  to 
affect  every  other  comet  moving  in  the  same  direc- 
tion, and  travelling  over  anything  approaching  to 
a  similar  path,  which  is  not,  of  coarse,  found  to  be 
the  ease.  Again,  the  atomic  theory  I  always  con- 
ceived to  be  at  the  very  foundation  of  modem 
chemistry.  Mr.  Williams,  however,  would  sppev 
to  regard  the  existence  of  atoms  as  equally  mythic*! 
with  that  of  a  medium  through  whioh  the  unduV 
tions  of  light  are  transmitted.  So  mach  (doubtless) 
the  worse  for  the  atoms.  By  the  bye,  I  am  a  httls 
amused  at  the  deglutition  of  that  rather  overgrown 
camel  of  Mr.  Crookes's,  the  3,000,000,000  toss  of 
sunlight  pressure  upon  the  earth !  in  the  presence 
of  such  persistent  straining  at  the  gnat  of  a  vehicle 
for  the  propagation  of  the  waves  of  light*  The 
penultimate  sentence  of  letter  11159  (p.  431)  would 
seem  intended  to  throw  a  doubt  on  the  universality 
of  the  operation  of  gravitation  itself  I  Since,  then* 
we  are  absolutely  at  issue  about  our  premises,  it  i* 
excessively  unlikely  that  we  shall  concur  in  oar 
conclusions :  so  I  fear  that  we  must  agree  to  differ 
for  good  ana  all. 

Mr.  Proctor  (letter  11157,  p.  430)  assumes,  with, 
I  think,  very  little  warrant,  that  when  a  person 
tells  a  "cock-and-bull  story"  he  must,  ex  neces- 
sitate, be  guilty  of  wilful  deceit.  I  entirely  repaduOa 
the  construction  that  he  pats  upon  my  w«rdi. 
What  says  the  Daily  News  of  July  6th ?  "The 
Gauiote  reports  no  fewer  than  four  miracles  from 
Lourdes,  with  the  Duo  de  Nemours  and  the  Dm 
d'Alencon  for  witnesses."  I  have  just  as  litue 
doubt  as  I  have  thatj  am  writing  these  lines  that 
these  "miracles"  might,  with  the  most  entu* 
justice,  be  described  as  "  cock-and-bull  stones^ 
and  " miraculous  terrestrial  observations;'  sea 
yet  I  should  be  very,  very  sorry  to  be  sus- 
pected of  the  slightest  desire  to  impute  soj 
mala  fides  to  the  two  excellent  French  nobler>en 
whose  testimony  is  held  to  establish  such  n**"*!; 
As  it  happens,  when  I  wrote  the  words  to  white 
Mr.  Proctor  takes  exception,  I  had  not  Mr.  Wsrt 
in  my  mind  at  all.  T  was  thinking  more  P"*"1' 
laxly  of  some  of  the  Spots  on  Venus,  and  5th  Star 
in  the  trapezium  of  Orion  men.  Now  it  u  pre- 
cisely the  test  which  was  applied  to  the  m»n  wbo 
jumped  so  well  at  Rhodes,  that  I  should  hketo 
impose  upon  some  of  the  gentlemen  whose  observs- 
tioos  would  seem  to  Indicate  a  keenness  of  «•«•■ 
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before  which  that  of  the  late  Mr.  Dawes  altogether 
dwarfs  and  pales.  I  would  set  them  down  to  some 
unknowu  object  and  say,  "  Now  be  good  enough  to 
draw  what  you  see."  .  Unless  my  memory  fails  me, 
Mr.  Proctor  edited  the  E.  A.  9.  Monthly  Notices 
for  a  considerable  period  ;  and  I  hope  that  he  will 
not  resent  my  asking  him  whether,  during  the 
time  that  he  did  so,  he  neTer  had  to  suppress  any 
observations  on  account  of  their  manifestly  absurd 
character  ?  Should  he  reply,  No  !  then  I  think  that 
his  experience  must  hare  been  exceptionally  favour- 
able. On  the  other  hand,  should  he  answer,  Yes, 
I  would  further  proceed  to  inquire  whether  he  be- 
lieves— or  did  believe— that  the  person,  or  persons 
sending  such  observations  was,  or  were,  guilty 
of  deliberate  falsehood  ?  I  know  full  well  that  as 
an  Astronomer  (using  the  word  in  its  highest  signi- 
fication) I  am  scarcely  worthy  to  sit  down  in  Mr. 
Proctor's  preseuoe  ;  but,  at  the  same  time,  I  have 
some  reasons  to  believe  that  my  observing  experience 
very  considerably  transcends  his  own.  The  acute- 
ness  of  my  telescopic  vision  is,  I  believe,  decidedly 
above  the  average ;  but  I  know  full  well  how  very 
likely  the  most  skilled  observer  is  to  be  deceived.  As 
to  the  rule  by  which  I  have  computed  the  minimum 
visibile  of  an  object-glass  of  given  aperture,  Mr. 
Proctor  will  find  it  in  extenso,  together  with  the 
reasoning  on  which  it  is  based,  on  pp.  13 — 15  of 
Vol.  XVII.  of  the  Monthly  Notices  oj  the  Royal 
Astronomical  Society.  And  by  the  way  this  re- 
ference to  Mr.  Pogsou's  formula  and  Mr.  Proctor's 
little  covert  sneer  at  "  the  10th  part  of  a  magni- 
tude," suggest  to  me  a  slight  modification  of  iny 
reply  to  "  Smith"  (query  26342',  in  letter  11120,  on 
p.  403.  I  would  then  withdraw  what  I  said  about 
his  friend's  observation  being  "doubtful,"  and  for 
this  reason  :  that  its  difficulty  would  be  wholly  de- 
pendent on  the  accuracy  of  Smyth's  estimation  of 
the  magnitude  of  the  minute  comes  to  f  Pegasi, 
and  tlmt  I  find  such  estimations  generally  is 
the  Bedford  Catalogue  to  be  decidedly  untrust- 
worthy when  they  refer  to  very  minute  stars. 
With  regard  to  Mr.  Ward's  observations  of  the 
satellites  of  Uranus  I  have  never  denied  that  he 
may,   by  a  barely  conceivable  possibility,  have 


|  reasonable  distance,  however,  feels  its  beat  or 
abstracts  from  it.  This  sensible  heat  exists  nowhere 
but  in  the  fire  within  its  radiation  and  upon  the  hand 
feeling  it.  The  band  thus  abstracts  heat,  and  that 
by  attraction.  The  heat  of  a  fire  of  moderate  sire 
and  intensity  does  not  radiate  a  yard's  distance  as 
an  attached  surface  of  the  aggregate  fire.  I  know 
a  fire  may  be  made  large  and  intense  enough  to 
radiate  much  further,  but  beyond  that  its  heat  is 
attracted  by  bodies  of  matter  according  to  their 
density  from  that  of  the  air  to  the  densest  objects. 
At  a  distance  equal  to  twelve  radii  and  more  of  the 
domain  of  radiation,  heat  may  be  attracted  by  a 
hand  or  anything  else,  and  that  through  air  which 
I  believe  to  be  a  resisting  medium  to  transmitted 
heat,  though  it  be  a  medium  to  its  radiation  and  its 
source.  The  heat  of  the  sun  radiates  in  a  medium 
to  the  surface  of  its  outer  atmosphere,  but  no 
further,  for  there  is  no  medium.  The  ether  of  space 
is  not  a  medium  for  the  radiation  of  solar  light,  as  we 
have  evidence  nightly,  and  if  it  u  not  a  medium  for 
light  it  cannot  be  for  beat.  The  sun  is  a  store- 
house, not  a  disperser  of  heat.  The  planets  by 
virtue  of  their  density  attract  its  heat  to  their  sur- 
faces through  the  ether,  which,  unlike  air,  does  not 
resist  its  transit  to  a  distance. 

A  small  body,  though  it  cannot  dominate  a  large 
one  by  its  attraction,  may  disturb  a  fluid  upon  its 
surfnee,  as  witness  the  disturbances  constantly 
effected  by  the  moon  on  our  oceans,  and  most  pro- 
bably on  our  atmosphere.  Iu  the  same  way  the 
planets,  though  ruled  by  the  superior  mass  of  the  sun, 
disturb  the  fluid  heat  of  its  surface,  and  abstract  from 
it  by  virtuo  of  their  superior  density.  The  planets 
are  both  heated  and  lighted  in  this  manner,  and  solar 
heat  is  not  wasted  by  a  prodigal  diffusion  through 
space.  Natural  laws  are  the  beat  teachers  of 
economy. 

When  a  hand  is  held  in  front  of  a  fire,  outside  its 
utmost  though  feeble  radiation,  it  feels  or  abstracts 
less  heat  far  off  than  near,  if  at  the  two  places  it  is 
held  at  rest.  The  intensity  of  abstracted  heat  may 
thus  be  modified  by  distance.  If  the  hand  be  moved 
rapidly  from  side  to  side  the  movement  will  reduce 
the  volume  of  heat  molecules  received.    With  suffi- 


is  not  covered  with  indiffused  heat  like  the  large  and 
remote  planets.  It  has  been  my  firm  and  unchanged 
opinion  these  two  years  (and  I  have  taken  that  long 
to  consider,  week  after  week,  whenever  I  had  leisure, 
my  viewB  before  attempting  to  make  them  known), 
that  the  minor  planets  by  their  proximity  and  velocity 
cut  down  the  volume  of  their  attracted  heat  so  that 
it  only  covers  a  specific  heat  area  on  the  outer  sun- 
face  of  their  atmosphere.  The  natural  form  of  this 
heat  area  is  double  convex,  and  it  extends  across  a 
hemisphere  of  their  atmosphere  with  its  major 
axis  in  the  plane  of  their  orbits.  In  the  case  of  the 
earth  the  position  of  its  major  axis  should  coincide 
with  the  plane  of  the  ecliptic.  The  heat  entering 
our  atmosphere  through  this  lenticular  area  is 
diffused  in  its  passage  through  the  atmosphere  over 
the  greater  part  of  the  earth's  surface.  I  send  you 
diagrams  of  Mercury  A  in  one  of  its  equinoxes,  B 
in  one  of  its  solstices  and  of  Venus  C  in  one  of  its 
equinoxes,  to  show  form  and  position  of  the  heat- 
receiving  area.-  l,on  the  surface  of  their  atmospheres 
as  it  is  reduced  from  the  circular  form  by  their 
great  orbital  velocity ;  2,  their  atmospheres  ;  3, 
axis  ;  and  4,  plane  of  orbit.  It  will  be  seen  that  in 
A  and  C  position  the  whole  of  the  surfaces  of  these 
planets,  owing  to  the  great  inclinationof  their  axes, 
pass  concurrently  under  the  vertical,  as  well  as  the 
more  diffused  heat  rays  of  their  heat-receiving  areas, 
and  that  in  B  position  rather  more  than  a  hemi- 
sphere passes  under  the  area  of  heat  by  the  planet's 
rotations.  D  is  a  diagram  of  the  earth  in  the 
vernal  equinox,  in  which  position  only  about  60° 
N.  and  60J  S.  from  the  equator,  passes  under  the 
heat-receiving  area,  but  which  of  course  is  diffused 
over  the  higher  latitudes,  though  not  near  to  the 
poles.  Both  the  eastern  and  western  apex  of  the 
double  convex  heat-receiving  area  of  the  earth's 
atmosphere  have  been  seen  by  observers  in  different 
parts  of  the  world,  and  they  remain  to  this  day  an 
unexnlained  phenomenon,  under  the  name  of  the 
"  Zodiacal  Light."  The  zodiacal  light  must  be 
looked  for  at  sunset  in  spring,  and  at  sunrise  in 
the  autumn,  in  the  northern  hemisphere,  as  is  known. 
Its  colour,  blue  and  yellow  at  the  edges,  deepening 
to  orange  and  red  at  the  centre,  also  its  form,  size* 


glimpsed  two  of  them  ;  but  when  I  reflect  what 
capital  satellites  Mr.  Nei»on  wa»  subsequently  able 
to  make  out  of  unmistakable  fixed  stars,  I  must 
persist  in  regarding  Mr.  W.'s  observation  as  (pro- 
visionally) doubtful.  I — like  Mr.  Proctor— should 
uncommonly  like  to  see  Mr.  Ward  and  "  Linea  " 
pitted  against  each  other,*  as  the  last  named  gentle- 
man would  crtainly  appear  to  be  one  of  the  most 
"eagle-eyed"  of  all  our  living  amateur  observers, 
not  even  excepting  that  altogether  admirable  one, 
Mr.  Burnham  himself.  I  cannot  but  think  the 
letter  (11166)  of  "Aconite,"  on  p.  433,  is  very  re- 
levant to  this  disenssion. 

Would  Mr.  Rowley  (query  26450,  p.  445)  be  sur- 
prised to  hear  that  a  spherical  body,  such  as  a 
cricket  1  all,  does  cast  a  conical  shadow  when  held 
in  the  Sun's  rays?  Of  course  this  is  masked  by 
the  penHmbra,  and  also  by  the  diffused  light  which 
reaches  the  surface  on  which  it  is  cast,  from  all 
directions. 

A  Fellow  of  the  Roy al  Astronomical  Society. 


AN  ATTACK  UPON  RADIATION. 
rill91.J— The  heat  and  light  of  the  sun  do  not 
radiate  beyond  the  limit  of  its  atmosphere.  Con- 
tinuous radiation  of  anything  is  not  possible,  except 
in  a  medium.  Air  is  a  medium  to  the  radiation  of 
heat,  fctill  the  heat  of  a  grate  fire  for  example 
radiates  in  it  only  to  an  extremely  small  extent.  It  is 
confined  by  its  proper  molecular  attraction,  and  by 
the  attraction  (akin  to  capillary)  of  the  matter  in 
combustion.  Outside  the  limit  of  the  radiation  the 
air  of  the  room  abstracts  it.  Articles  of  almost  any 
description  exposed  to  its  heat  abstract  it.  A 
person's  hand  screened  from  it  does  not  feel  it — it 
only  feels  the  temperature  more  or  less  high  of  the 
Air  of  the  room.    The  hand  exposed  to  it  at  any 

•  With  refcrenoe  to  the  question  of  the  visibility  of  the 
satellite*  of  Ur.iiiu-.  wi<  have  received  pcnninsicti  from 
Mr.  Ward  to  disclose  the  fact  that  be  is  well  known  in 
oar  columns  as  "  Linea."  Perhaps  that  may  account  for 
the  statement  that  Mr.  Ward  saw  the  satellites  of 
Uranus  under  the  circumstance  j  reported. — Eo. 


cient  lateral  velocity  a  hand  will  receive  less  heat  at 
a  given  point  than  at  three  times  the  distance,  and 
more  in  a  state  of  rest.  There  are  thus  twe  ways 
of  lessening  abstracted  heat — viz.,  by  distance  and 
by  lateral  motion  in  front  of  the  thing  attracted, 
both  of  which  conditions  overcome  attraction.  The 
heat  abstracted  by  the  eight  primary  planets  by 
attraction  is  such  that  would  doubtless  convert  any 
of  them  into  a  gas  if  they  had  no  motion  anywhere 
within  the  orbit  of  Neptune.  The  group  of  superior 
planets  reduce  the  intensity  of  their  heat,  firstly,  by 
their  great  distances  from  their  sonroe;  and, 
secondly,  by  their  orbital  motions.  The  minor  group 
reduce  it,  firstly,  by  their  great  orbital  velocity  ; 
and,  secondly,  by  their  distances  from  its  source. 
The  third  astronomical  law  of  Kepler  shows  the  re- 
lation existing  between  the  distances  of  the  planets 
from  the  Bun,  and  their  orbital  velocities.  The  sun 
exerts  exactly  the  snme  amount  of  attraction  upon 
all  of  them,  or  rather  those  which  have  greater 
distances  with  less  velocity,  and  the  others  which 
have  greater  velocity  with  less  distance  on  the  one 
hand,  so  counterbalance  solar  attraction  on  the 
other  hand  that  the  resultant  between  them  is  the 
same  throughout  the  system,  which  is  the  reason 
why  the  planets  describe  circular  orbits. 

Now  it  may  be  precisely  the  snme  with  regard  to 
the  planets'  attract  ion  of  solar  heat,  which  attraction 
is  probably  so  modified  by  the  very  same  causes  that 
all  of  them  receive  the  same  amount  of  heat.  If 
their  proper  motion  is  just  what  is  necessary  to  each 
at  its  individual  distance  to  overcome  the  sun's 
attraction  on  its  mass,  so  is  it  to  overcome  its  own 
attraction  upon  the  fluid  keat  of  the  solar  surface. 
The  heat  prevailing  upon  the  earth  thus  probably 
represents  that  received  at  least  by  the  other  minor 
planets,  if  not  by  the  superior  group  also.  The 
latter  group  beiug  very  large  bodies  and  very  remote, 
with  slow  movements  of  translation,  probably  the 
whole  of  their  sunward  discs  are  covered  by  solar 
heat,  but  which  is  not  nearly  so  intense  as  that  re- 
ceived into  the  atmosphere  of  the  minor  planets. 
The  minor  planets  do  not  reduce  the  intensity  of 
heat  by  distance — they  reduce  its  volume  by  their 
great  velocity  instead— and  the  whole  of  their  discs 


and  its  position  in  the  higher  strata  of  our  atmo- 
sphere, as  well  as  its  position  of  coincidence  with 
the  ecliptic  and  the  sun,  &C-,  all  accord  with  my 
hypothetical  heat- receiving  area  here  pointed  out ; 
and,  if  my  views  with  regard  to  heat,  and  this  ex- 
planation of  a  phenomenon  that  has  sorely  puzzled 
all  our  great  astronomers,  be  correct,  then  the  im- 
portance of  this  communication  is  my  excuse  for 
trespassing  so  extensively  on  your  valuable  space. 

J.  H.  E. 


ASTRONOMICAL. 

[11192.] — I  cannot  quite  see  the  drift  of  letter 
11097,  on  p.  381  of  the  English  Mechanic. 
Does  Mr.  Bush  mean  tbat  the  stars  marked  a,  b,  c, 
d,  in  his  sketch  of  .  Lyrm,  are  new  ones,  or,  if 
not  new,  that  no  good  diagram  of  them  has  been 
made  up  to  the  present  time ;  or,  what  does  he 
mean?  His  stars,  a,  b,  c,  were  seen  by  the  late 
Rev.  W.  R.  Dawes  with  the  59in.  Tulley,  at  Bed- 
ford, as  far  back  as  the  autumn  of  1833;  and  he 
had  seen  two  of  tbem,  or  possibly  three,  long  before 
with  his  3  8in.  Dollond  (Astro.  Reg.,  Yol.  II.,  p. 
301).  Mr.  Dawes  gives  a  very  good  sketch  of  the 
stars,  and  there  are  some  letters  from  Messrs. 
Wray  and  Watson  on  the  preceding  page,  besides 
others  scattered  up  and  down  in  other  volumes  of 
the  Register.  There  is  also  an  excellent  sketch  and 
letter  from  Mr.  Grover  in  No.  454  of  the  English 
Mechanic  (letter  6955).  I  cannot  quite  make  out 
whether  the  star  tbat  Mr.  Bush  diagrams  as  d  is 
the  same  as  one  plotted  by  Mr.  Dawes.  I  am  in- 
clined to  think  it  is  ;  o,  b,  c  are  certainly  not 
difficult  objects  for  0.5 in  .  and  would  probably  be 
seen  with  much  less.  Indeed,  I  know  of  one  observer 
who  has  seen  them  with  a  little  over  4in.  There 
are  three  or  four  other  most  minute  points  in  the 
group. 

After  talking  the  matter  over  with  Mr.  N-ison  I 
have  little  doubt  tbat  the  satellites  of  Uranus 
alluded  to  in  my  letter  in  the  English  Mechanic 
for  May  12th  was  really  a  star.  Mr.  Neison  fell 
into  exactly  the  identical  error  that  I  did  in  taking 
it  for  Oberon,  and  it  was  not  till  some  days  after- 
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wards  that  he  discovered  bis  mistake.  There  is, 
however,  an  onoertainty  over  the  whole  matter  that 
is  very  perplex  in*.  Mr.  Neison  telU  me  also  that 
these  satellites,  4  and  3,  referred  to  in  Mr.  Denning  s 
letter  m  the  same  number  of  the  English  Mechanic 
were  certainly  stars.  Indeed  I  do  not  see  how 
there  can  be  any  doubt  about  it  for  an  instant. 
Professor  Newoomb  says  in  Appendix  I.  to  the 
"  Washington  Observations  for  1878,"  speakirg  of 
Ariel  and  Umbriel :  "  I  think  these  objects  may  be 
fairly  regarded  as  the  most  difficult  well-known 
objects  in  the  heavens,  and  it  was  only  nnder 
favourable  conditions  that  they  could  ever  be  seen 
with  the  telescope  "  (p.  8).  Again  t—"  With  the 
26in.  Washington  equatorial  I  bare  never  looked  at 
Uranus  without  seeing  the  former  (Titania  and 
Oberon),  however  bad  the  atmosphere  may  have 
been,  and  however  near  Titania  may  have  been  to 
the  planet.  .  .  On  the  other  hand,  the  inner  satel- 
lites are  visible  only  when  the  atmosphere  ia  very 
fine,  and  are  then  difficult  objects."  I  am  not  aware 
of  either  Ariel  or  Umbriel  ever  having  been  seen  in 
a  telescope  of  less  aperture  than  the  iSin.  refractor, 
at  Pulkowa,  and  even  this  seems  doubtful.  That  a 
din.  could  show  them  would  be  out  of  the  question. 
It  seems  from  Mr.  Banks's  letter  (on  p.  139  of  the 
Agronomical  R*gi*ter  for  the  present  month)  that 
ho  saw  a  minute  point  of  light  on  four  occasions  in 
January,  1866,  so  near  the  computed  place  of  Oberon 
that  he  believed  it  to  be  that  satellite.  I  think, 
however,  that  he  must  have  been  deceived  in  this, 
and  that  a  fixed  star  was  mistaken  for  Oberon  in  all 
his  four  observations.  He  saw  it  once  (January 
20th)  in  **  incipient  fog,  with  130,  distinctly ;  colour 
very  pale  blue ;  different  from  other  minute  stars 
in  the  field,  and  very  near  computed  plaoe." 
It  is  almost  inerediWe  that  with  an  object-glass  of 
only  SAin.  aperture— and  that  by  an  early  maker — 
the  colour  of  so  minute  an  object  as  Oberon  could 
be  seen  in  "  incipient  fog."  Mr.  Ward,  with  all 
the  advantages  of  a  splendid  eye,  and  an  object- 
glass  of  4  3tB.  aperture,  by  one  of  the  first  makers 
in  the  world,  only  managed  to  see  the  satellites  "  by 
mere  glimpses,  obtained  by  most '  intense  gazing, 
and  with  averted  vision  only.' " 

I  am  sure  the  astronomical  readers  of  "  ours  " 
look  forward  with  great  interest  to  any  communica- 
tion Mr.  Burnham  may  favour  us  with ;  but,  for  my 
part,  I  have  seldom  read  any  one  of  his  most  valued 
letters  with  greater  p'eaeure  than  the  one  on  p. 
386  of  the  English  Mechanic  for  June  23rd,  inas- 
much as  it  is  to  Mr.  Ward's  kind  help  and  adviee 
that  I  owe  many  a  pleasant  hour  with  the  telesoope. 
I  agree  with  Mr.  Burnham  most  fully  that  the  only 
observer  likely  to  divide  the  honours  with  him  is 
"Linea"— or,  rather,  I  bad  thought  so  antil  I  read 
the  M»chanic  for  June  30th.  I  fear  Mr.  Ward's 
laurels  are  in  jeopardy. 

Hon  possis  oculo  quantum  contendere  Lynoens. 

An  observer  who,  during  the  present  low  altitude 
of  the  planet,  can  find  a  spot  on  the  belts  of  Jupiter 
with  Jin.  aperture,  is  one  to  whom  even  the  late  Mr. 
Goldschmidt  would  have  had  to  yield  (or  the 
Chevalier  d'Angos,  if  he  woe  living  still).  It  is  a 
great  pHy  that  Mr.  P.  Dennett  forgets  the  day  (and 
hour)  of  this  truly  unique  observation. 

I  am  pleased  to  be  able  to  add  my  mite  to  what 
Mr.  Burnham  says  about  the  late  Rev.  W.  B. 
Dawes.  I  have  compared  a  good  many  of  hia 
observations  of  faint  stars  with  those  made  by  other 
observers,  and,  considering  tha  beautiful  Instruments 
Mr.  Dawes  was  in  tbo  habit  of  using,  I  certainly 
think  that  there  are  ma-iy  living  teleacopists  who 
would  surpass  him  in  seeing  small  stars.  Has  Mr. 
Burnham  found  the  cine  to  61  Qeminorum  yet  ?  I 
looked  this  object  up  with  my  6|in.  Calver  on  April 
10th,  and  felt  pretty  certain  that  there  was  an 
exceedingly  faint  point  about  the  plaoe  of  Smyth's 
•tar.  The  constellation  was  very  low  in  the  sky, 
however,  and  so  I  conld  not  feel  quite  sure.  No 
change,  as  far  as  I  conld  see,  had  taken  place  in  the 
magnitude  of  the  small  star  at  ±  170°  75"  and  the 
other  stars  near,  since  I  raw  them  last  year.  I  have 
also  looked  up  39  Serpeutis  several  times  this  May. 
The  seeing  was  never  very  good,  and  so  I  am  unable 
to  speak  with  any  confidence  on  the  subject ;  but 

1  have  a  very  strong  snspicion,  almost  amounting 
to  certainty,  that  I  glimpsed  at  times  a  most  minute 
point  of  light  in  or  near  the  place  that  Admiral 
Smyth's  15  mag.  ought  to  be.  It  was  far  smaller 
than  IS  mag.,  thongh,  being  two  or  three  magni- 
tudes smaller  than  Mr.  B.irton's  small  star,  fol- 
lowing 6  Serpentis  at  80°  50".  (There  is  a  slightly 
brighter  star  preceding  6  at  ±  260°  80"  -  90",  and 
a  very  small  one  snsptcted  at  ±  130°  35",  and 
another  at  190°  pos.  angle,  ahont  the  same  distance  ) 

In  the  rough  sketch  of  39  Seipentis  B  is  the  star 
inspected  in  the  place  of  Admiral  Smyth's  compari- 
son, 2  is  a  star  nearly  north  and  about  75"  distant, 

2  a  star  about  90"  off,  and  3  a  distant  star  in  the 
direction  of  385° ;  4  and  5  are  stars  merely  sus- 
pected, the  air  never  being  good  enough  to  make 
them  certain.  It  is  worthy  of  note  that  Admiral 
8myth  measured  39  Serpent  is  in  the  autumn  of 
1885,  his  epochs  for  89  Ophiuchi  being  1830-63,  and 

^38-52.  I  have,  however,  been  unable  to  find  any 
*»ure  of  39  Serpentis  in  8ir  W.  Hersehel's 
9.  ia  the  library  of  the  Boyal  Astronomical 


Society,  or,  in  fact,  any  measure  whatever  except 
Admiral  Smyth's.  Admiral  Smyth  states  so  expli- 
citly that  39  Serpentis  is  a  double- star,  mentioning 
"  it  has  been  suspected  of  variability,  and  was  even 
mistaken  for  Harding's  variable  star,  which  is  2° 
north  of  it,"  that  I  am  loath  to  suppose  he  fell  into 
so  great  an  error.  There  must  be  some  mistake 
in  the  Cycle  about  the  magnitude,  of  39 ;  itself  it 
should,  I  fancy,  be  rated  6}  magnitude  not  7}.  I 
fail  to  see  any  companions  to  the  triple  star  ft  CanU 
Minoris.  The  only  authority  I  can  find  is  Admiral 
Smyth,  ia  whose  Cycle  it  is  described  as  "  A  B  80°.0 


(to2) :  85"0  (»») :  A-C.  818*  0  («»') :  105"0  ; 
1831-84.  A  white  3m. ;  B  12,  orange ;  C  10,  flushed  ; 
the  last  is  coarsely  double  with  one  of  the  same  mag 
nitude,  and  there  are  other  stars  in  the  field,  of 
which  the  white  one  preceding  is  that  alluded  to  by 
Piszzi,  '  alia  8m  magnitudinis  preeedit  43"  tomporis, 
2| '  circiter  ad  boream,"  Ac.  This  white  8  magni- 
tude I  see  of  a  light  rose  hue,  lighter  than  Bed*  of 
Admiral  Smyth's  Chromatic  Scale,  and  last  April  I 
totally  failed  to  see  any  companions  in  the  places 
mentioned.  There  is  a  chain  of  9  or  10  minute  stars 
which,  starting  to  the  north  of  A,  run  in  an  irregu- 
lar curve  round  through  the  n.p.  and  s.p.  quadrants 
to  the  south,  and  among  these  may  be  a  small  star 
with  a  distance  of  105"  0,  and  a  position  angle  of 
312°"0,  but  there  is  certainly  no  12  magnitude  at 
35",  and  the  nearest  star  near  10  magnitude  that  I 
see  in  the  field  is  ono  about  150"  off  in  a  position 
angle  of  +  230°.  Would  Mr.  Burnham  say  if  he 
has  ever  observed  this  object,  and,  if  not,  would  he 
kindly  look  it  up  at  the  first  opportunity  ? 

Herbert  Sadler. 

LUIS' AH  TOPOGRAPHY  -  TA.BUNTIU8 
AND  QUTTEMBERG. 
(|11193."r-TABUNTiUB.— Whilst  examining  this 
object,  Jnne  25th,  time  about  9.30  p.m..  terminator 
passing  along  W  wall  of  Hercules,  and  illuminating 
all  the  higher  parts  of  the  outline  of  Guttomberg,  I 
took  the  sketch  (Fig.  1).  The  crater  is  given  in  the 
index-map  of  Webb's  "  Celestial  Objects,"  with  the 
number  326,  but  I  do  not  find  it  mentioned  in  the 
text.  On  the  N.E.  wall  I  found  a  comparatively 
large  crater  (marked  A),  and  two  ridges,  CC  and 
DD.  The  surface  between  these  ridges  and  the  wall 
was  much  brighter  than  the  rest  of  the  floor,  and  I 
almost  think  that  it  was  at  a  higher  level,  forming 
a  kind  of  platform  similar  in  nature  to  that  within 
the  ring  of  Qassendi. 


JTJPITBB— VUNTJ8  WITH  SMALL 
TELESCOPES. 

[11194.}— Will  "  Harold  John"  kindly  teQ  aw 
if  the  shaded  band  joining  the  equatorial  belt*  in  ha 
sketch  (11063,  p.  355)  was  shown  on  the  planet,  or 
if  it  was  put  ou  the  sketch  to  bring  out  the  "  lam 
whitish  spotP"  ^ 

I  cannot  understand  "  Aconite  "  (11064)  not  base 
able  to  see  the  crescent  phase  of  Venus  with  fab 
"  excellent  little  glass."  When  fir'nt  I  began  aiioe 
telescopes  I  had  a  non-achromatic  one,  G*HU*i 
form,  lin.  diameter,  24b.  foe  up,  power  24.  VTitfa 
this  I  conld 'easily  see  the  crescent  phase  (in  the 
evening ;  never  looked  for  it  by  day).  Oo  p.  48 
of  "  Celestial  Objects  "  (third  edition)  Mr.  Wei* 
gives  two  or  three  cases  in  which  it  was  sees  wits 
the  naked  eye.  F.  Dennett. 

COMES  TO  £  PEQABL 

[11195.  ]—"  Smyth"  (26342)  nm«t  be  a  recent  sob. 
scriber,  or  he  would  not  have  trouMed  F.  B.  A.  8." 
with  his  query  abont  the  comes  to  I  Poga«i.  He  would 
have  found  (Vol.  XIV.,  p  167)  that  with  "easel 
the  finest  object-glasses  in  England,"  of  4Jin.  aper- 
ture (with  the  power  of  expansion  to  4  2in.,  under 
certain  conditions),  the  comes  had  been  fairly  tees 
some  time  previous  to  November,  1871.  Howerer, 
"  Smyth's  "  namesake  (the  late  Admiral  8myih| 
could  only  see  it  by  ardent  gazing,  under  the  most 
favourable  circumstances,  with  nearly  6in.  apertora 
Had  the  admiral  been  now  living,  he  would  ban 
shown  more  of  "  the  milk  of  human  kindness  "  tfasa 
to  designate  the  observation  with  the  smaller 
object-glass  as  "  a  really  cock  and  bull  story,"  io 
the  manner  that  "  P.  B.  A.  S."  has  done  wits 
reference  to  Mr.  Frank  Dennett's  recent  obserre- 
tions.  I  hare  also  yet  to  learn  that  the  separation 
of  close  double  stars  is  anything  but  a  function  of 
the  aperture  of  object-glass  (except  in  the  case  of 
the  before-mentioned  expansive  object-glass),  and 
this  is  qnite  a  different  matter  from  the  question  of 
visual  power,  which  I  am  not  aware  has  yet  beta 
"  ganged  "  either  by  Herschel,  Dawes,  or  any  other 

uthority.  Capitaa. 


RADIANT  POINT8  OF  SHOOTING 
STABS. 

[11196.]—"  J.  S.  G."  (query  26410)  should  coosalt 
Mr.  B.  P.  Greg's  catelor.teof  "  Radiant  Position*  of 
Meteor  Showers"  in  the  MontMy  Notiea,  Vol. 
XXXII.,  pp.  345-55,  or  the  more  complete  and  recent 
lists  given  in  the  British  Association  Report,  1874. 
There  are  so  many  meteor  systems  in  operation 
during  July  and  August  that  it  ia  difficult  to  msh 
a  selection  of  the  principal  ones,  and  besides  torn* 
aie  as  yet  not  well  ascertained  and  a  good  deal  of 
doubt  rests  upon  their  duration,  and  the  exact  plsoa 
of  radiation.  It  is,  however,  open  to  "  J  8  G. '  and 
others  interested  in  meteoric  astronomy  to  obtaii 
the  data  wherewith  to  render  these  points  man 
certain,  and,  as  some  sort  of  reply  to  him  I  bsw 
selected  the  average  places  of  12  radiants  for  July. 
August,  and  September,  from  Mr.  Greg's  list 
(1874) 


Period  of 
Meteor  Shower. 


Radiant. 
B.A.  Deo. 


Votes. 


July  and  Aug  300 

July  and  Aug  335 

July  and  An*  310 

July  and  Aug  281 

July  and  Aug   7 

July,  Aug..  *  Sep.  30B 

July  and  Aug  340 

July.  Aug..  ft  Sep.  27» 

July  and  Aag   168 

July,  Aug ,  *  Sep.  S33 

Akj.  and  Sep  341 

September   81 


IS 
333 


In  Antinoa*  st  • 
(Near  FotnaftMt.  » 
1  southern  rsdaat. 

43N   Mear-Oygni 

60N   At  o  Draconii.  _ 

33N          At  a  -fl  Andrometa. 

87N   North  Pole. 

19N   Nev  ■  Pefjun. 

40  S   m  Lyre. 

67  N    fl  Drw  Major*. 

98    In  Aquarius. 

58N   In  LacerU. 

45N          At  «-0  Auriga. 


Thh  liet  ineludea  the  more  notable  "bowsri 
exclusive  of  the  Perseids  (centre  at  B  A.  43  ,  D«- 
56°  N.),  which  your  correspondent  mentew  u 
already  known  to  him,  and  which  supplies  a  vary 
large  proportion  of  the  shooting  stars  visible  daruf 
the  first  half  of  August. 

Brfaitol,Jary7.  William  F.  Denning. 


Gtjttbhbibo.— This  object  is  simply  described 
in  "Celestial  Objects"  as  pear-shaped.  On  exa- 
mining it  on  May  27th.  June  25th,  and  27th,  I  find 
it  as  in  Fig.  2,  with  a  large  crater  (A)  on  W.  wall, 
and  one  (B)  outside  the  E.  wall ;  also  a  short  curved 
chain  of  mountains  (C)  on  the  floor. 

The  power  need  in  each  ease  was- 182. 

F.  Dennett.  . 


INEQUALITIES  IN  TEH  MOTION  07 
THE  MOON. 

[11197.]— Upon  reading  my  letter  11181, 16™ 
that  I  have  explained  bnt  obscurely  the  metboa 
I  adopted  in  calculating  the  inequalities  there?n<*°! 
sidered.  Perhsps  you  will  permit  me  to  snpplemw 
a  little  what  I  have  said  with  respect  to  the 
ties  in  question.  Let  A  be  that  portion  of  the  Inosr 
disturbing  function  due  entirely  to  the  action  oft" 
Bun,  open  which  depends  the  calculation  of  the  prin- 
cipal part  of  the  erection  and  the  m**"*" 
inequality.  A  will  of  course  be  a  function  of  t» 
radii  vec tores  of  the  moon  and  earth,  and  of  w< 

true  longitudes  of  those  bodies.    Now  if  we  «J£ 
.1    r  .    _.l:.v.        t »,a inequsliuei 


mine  the  function  upon  which  the  two  va^^- 

of  Tupiter  depend,  wesheUl 5i 
that  it  will  be  (ao  far  as  the  product  oftbem*»»« 


dne  to  the  actios 
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Jupiter  and  the  son  is  concerned)  of  the  form  r  A. 
In  which  expression  At  is  exactly  the  same  as  A,  with 
the  exception  that  the  true  longitude  of  Jupiter 
replaces  the  true  longitude  of  th«  earth,  r  will  be  a 
constant,  and  will  he  the  product  of  the  mass  of 
Jupiter  into  a  function  of  the  ratio  between  the 
mean  di-tanc«  of  the  earth  and  that  of  Jupiter.  The 
inequalities  to  be  determined  are  then,  as  stated  in 
let.  1118!,  deduced  at  once  from  the  erection  and 
its  associated  inequalities,  with,  as  I  believe,  quite 
sufficient  approximation,  unless  something  of  impor- 
tance has  accidentally  escaped  my  attention. 

W.O.B. 

[11196.  J— I  am  Tory  glad  to  find  that  the  amount 
of  the  inequality  which  I  lately  sent  agrees  so 
exactly  with  that  whioh  has  been  since  assigned  to 
it  by  "  W.  C.  E  ,"  and  many  thanks  to  him. 
With  regard  to  the  a-sooiated  inequality  of  long 
period,  I  find  that,  taking  into  account  the  principal 
terms,  it  will  amount  to  about  35" ;  and  this  will 
he  true  within  the  tenth  of  a  second  (I  will  examine 
it,  however,  again),  whereas  that  required  by  obser- 
ration  appears  to  be  1  '5".  So  that  for  this  one  at 
least  it  is  evident  there  most  be  another  inequality 
of  very  nearly  the  same  period. 

Now  I  find  that,  by  a  very  remarkable  coinci- 
dence, there  is  a  pair  of  associated  inequalities  due 
to  the  action  of  Venus,  which  are  almost  exactly 
identical  in  period  with  the  two  previously  mentioned, 
sad  these  are  those  whose  arguments  are — 
g  —  1  +  18*2  -  16m 
g  —  1  +  18tj  —  16m  —  c 
the  value  of  the  latter,  or  g  —  1  +  18tj  —  16m  —  c 
is  -004291  nearly,  while  that  of  2  —  2<«  —  2c  is 
004290  nearly  and  10  for  the  others  ;  so  that  they  1 
are  scarcely  distinguishable  in  period.    I  do  not 
remember  ever  having  calculated  the  amount  of  , 
this  pair,  but  I  think  that,  taken  by  themselves, 
they  would  each  of  them  be  insensible,  like  2  —  2t« 
—  2c,  but  which,  like  the  latter,  ought  certainly  to  , 
be  taken  account  of  in  explaining  the  observed  in- ! 
equality.    It  may  be  also  mentioned  that  in  the 
case  of  the  pair  depending  upon  Venus,  it  is  quite 
evident  that,  contrary  to  what  happens  in  the  ease 
of  that  depending  npon  Jupiter,  the  long  inequality 
wQl  be  considerably  the  more  important  of  the 
two.   There  is  also  yet  another  inequality  which 
deserves  mention  ;  it  is  that  whose  argument  is— 

20i'j  —  19m  +  c  —  2 
The  value  of  this  latter  is  '002148 ;  so  that,  by 
soother  strange  coincidence,  its  period  is  almost 
exactly  double  that  of  2  -  2u  -  2c.  I  well  re- , 
member  that  it  amounts  to  just  a  trifle  more  than  . 
one  second.    The  corresponding  inequality  of  short 
perisd  will  be  much  less. 

Whan  the  two  given  above  were  first  calculated 
I  told  the  late  Mr.  Johnson,  of  the  Badcliffe  Obser- 
vatory, of  them ;  but  as  he  said  that  they  were 
almost  too  small  to  be  perceptible  to  observation,  I 
took  no  further  notice  of  them.  But  from  the , 
marvellous  precision  of  more  recent  observations  I 
sad  calculations,  the  case  seems  to  be  quite  different 
now.  As  to  the  correction  which  seems  to  be  re- 
quired for  the  inequality  in  latitude  depending  upon 
tin.  ft,  I  have  not  examined  it  at  all. 

W.  O.  P. 


MODERN"  SCIENCE. 
m  (11199.}— Modern  science,  its  instruments  ever 
in  hand,  u  so  intently  occupied  in  observing,  dis- 
covering, and  recording  its  facts,  and  is  so  averse 
to  dealing  with  anything  but  facts— facts  as  hard,  as 
indestructible,  and  as  unquestionable  as  those  ulti- 
mate atoms  of  matter  lately  rediscovered  by  the 
chemist— that  I  was  no  less  surprised  than  pleased 
to  find  that  the  speculative  idealism  I  ventured  to 
pat  forward  in  my  last  letter  not  only  met  with  the 
pyral  sanction  of  a  writer  possessing  the  intel- 
lectual culture  and  the  well-known  non-idealistic 
tendencies  of  "  W.  C.  E."  but  also  won  a  qualified 
acquiescence  from  such  a  practical  philosopher  as 
highly-esteemed  correspondent,  "Sigma."  In- 
deed—and holding  in  view  the  character  of  the 
authority  quoted — I  may  now  venture  to  hope  that 
Jhe  latter  writer,  in  the  further  prosecution  of  his 
Horsj  Paulina,"  will  be  not  only  enabled  to  dis- 
ungnish  between  the  "philosophy  falsely  so  called," 
»J>d  the  philosophy  rightly  so  called,  but  will  be 
aUo  wd  eventually  to  see  that  there  is  a  cant  of 
Pjcboalism,  as  well  as  of  idealism,  and  that  man 
noth  not  live  by  dry  matter-of-fact  alone,  but  there- 
*rth  requires  certain  concomitants  which  are  not 
JgJ jrateful  to  the  palate,  but  also  indispensable  to 

v-y?tioD"   *"or  m7  own  P*rt»  I  would 

M  *"f  drown  in  the  obscurest  depths  of  Berklevism 
"  to  **'<*  hard  and  fast  in  the  miserable  shallows 

n!^6  m*teri»n,m- 
kJi   PTP08*  of  this  letter,  however,  is  to  give  a 
"KUe  elucidation  to,  and,  if  possible,  a  justification 

»'irfem*rk  ?*  Inine  to  tbe  *ffect  "**  ifc  would 
iJv" jnodern  science  could  occasionally  lay  aside 

"»  mitruments—  those  leading-strings  without  which 

■oratiBc  thonght  cannot  take  a  couple  of  steps— in 

took  at  matters  somewhat  nearer  home,  to 

""•"Pa*  phenomena  with  the  naked  eye,  and  to 


draw  therefrom  lessons  of  immeasurably  greater 
value  than  any  it  has  yet  taught  in  its  lecture- balls 
or  inscribed  in  its  text- books — to  descend,  if  pos- 
sible, from  its  inaccessible  specialities  down  to  the 
average  reach  of  mankind,  and,  without  ceasing  to 
prosecute  its  various  departments,  to  make  it  its 
first  great  object  to  mould  national  thought,  and  to 
bring  its  processes  more  thoroughly  into  harmony 
with  the  general  system  of  things.  If  it  cannot  do 
this  much— if  it  cannot  fight  the  great  fight  of  truth 
against  ignorance  and  error  without  the  aid  of  its 
"  instruments  of  brass  " — it  may,  indeed,  hope  to 
continue  the  fray,  but  it  will  never  win  the  victory. 

Not  that  I  am  nnmindful  of  what  is  due  to 
modern  science.  Regarded  from  a  certain  point  of 
view,  it  is  hardly  possible  to  overrate  its  im- 
portance, or  to  appraise  too  highly  tbe  magnitude 
and  glory  of  its  achievements ;  and,  in  addition  to 
the  oft-recited  story  of  its  conquests  over  nature,  it 
is  but  just  to  bear  in  mind  its  great  reactive  influ- 
ences upon  man.  Thus,  by  originating  new  indus- 
tries, it  has  given  wages  to  the  million,  and  has 
provided  honourable  employment  and  income  to 
thousands;  while,  by  enormously  increasing  the 
productiveness  of  human  labour,  it  has  added 
sensibly  to  national  wealth  and  prosperity.  To 
some  it  brings  a  variation  of,  and  an  addition  to,  the 
pleasures  of  an  idle  life ;  to  some  it  affords  a  grateful 
relaxation  from  the  toils  of  a  busy  life ;  to  some  it 
constitutes  an  all-absorbing  career,  not  unfrequently 
crowned  with  honour  and  well-merited  distinction  ; 
to  some  it  is  simply  a  modus  vivendi ;  and  for  some, 
in  addition  to  other  considerations,  it  yields  never- 
failing  sources  of  intellectual  enjoyment  of  the  most 
exalted  kind ;  and,  so  far  am  I  from  desiring  or 
aiming  to  depreciate  its  vast  importance,  considered 
as  an  adjunct  of  modern  civilisation,  that  I  would 
fain  regard  it  as  the  dawn  of  a  new  and  better 
period  in  the  long  sad  history  of  our  race,  and  as 
the  only  po-sible  lever  by  means  of  which  this  world 
of  ours  may  be  raised  nearer  and  nearer  heaven. 
Thus,  even  while  questioning  its  methods  or  dis- 
puting its  claims,  so  far  am  I  from  failing  in  respect 
either  for  it,  or  its  exponents,  that  my  regard  for 
(at  least  some  of  the)  men  of  science  is  not  unmixed 
with  reverence.  Notwithstanding  all  this,  science 
being  still  "modern,"  it  can  say  of  itself,  and  without 
the  slightest  derogation  of  dignity,  what  Newton  so 
beautifully  said  of  himself,  that  it  is  but  a  little 
child,  playing  with  tbe  shells  on  the  sea-shore  while 
the  great  ocean  of  truth  lies  unexplored  before  it ; 
and  as  in  estimating  the  value  of  the  wheat  in  the 
barn,  wt  must  also  survey  the  harvests,  untouched 
by  the  sickle  and  ripening  in  the  fields,  so  in  order 
to  take  the  true  measure  of  modern  science  it  is 
necessary  not  only  to  specify  what  it  has  already 
done,  but  also  to  note  what  yet  remains  for  it  to  do. 
And,  indeed,  approaching  the  matter  from  a  point 
opposite  to  that  previously  taken  it  requires  but  a 
very  ordinary  power  of  vision  in  order  to  peroeire 
some  of  its  shortcomings,  and  to  point  out  a  few  of 
its  more  glaring  defects. 

Thus,  contemplated  in  its  other  and  less  flattering 
aspects,  modern  science  appears  to  be  a  scheme 
devised  for  constructing  our  intellectual  universe  by 
the  fortuitous  concourse  of  facts,  and  a  persistent 
endeavour  to  describe  the  great  circle  of  human 
knowledge  without  previously  determining  its 
centre.  Its  successes  have  been  so  many  and  so 
various,  and  its  record  of  discovery  so  long,  that 
now  it  is  lost  in  a  wilderness  of  facts,  from  which 
the  manifold  crossings  and  reerossings  of  its  theories 
and  hypotheses  render  escape  impossible ;  its  ob- 
jects, when  not  commercial,  are  too  scientific, 
having  little  or  no  bearing  on  the  intellectual 
pauperism  of  the  million ;  it  is  full  of  its  ologies 
and  ometries,  bnt  is  so  wanting  in  the  essentials  of 
knowledge  that  it  is  utterly  powerless  to  attack  the 
general  mass  of  human  ignorance,  and,  as  yet,  it 
has  not  even  as  much  as  thought  of  devising  some 
form  of  instrument  which  will  enable  it  to  deal 
successfully  with  human  depravity.  Leaving  the 
broad  highways  of  knowledge  it  pursues  nature  into 
its  minutest  boles,  and  into  its  remotest  corners ; 
and  hence,  instead  of  becoming  tbe  leaders  of  man- 
kind, its  professors  do  but  propound  recondite 
theories,  and  have  to  content  themselves  with  the 
scantiest  following  :  carrying  _  in  itself  the  fatal 
principle  of  segregation,  while  it  is  well  calculated 
to  characterise  a  class  it  is  quite  powerless  to  exalt 
a  people;  and.  in  fact,  it  recedes,  year  by  year, 
further  from  the  ordinary  reach  of  men.  It  is  a 
grand  attempt  to  triangulate  the  (hysical  uaivurse, 
and  professedly  too,  with  a  view  ultimately  to  dis- 
cover those  fixed  points  and  base  lines  which  are  the 
prime  elements  of  the  survey,  and  which,  it  might 
be  thought,  should  have  been  taken  as  the  common 
point  of  departure.  Though  possessing  a  shipload 
of  instruments,  it  carries  no  compass.  Thus,  like 
the  mariner  of  old,  it  hags  the  shore  of  material 
experiments,  and  sometimes  toils  through  thousands 
of  leagues  in  order  to  accomplish  the  shortest  pos- 
sible distances.  Its  truths  are  relegated  to  our 
libraries,  or  buried  fathoms  deep  in  the  volumes  of 
its  transactions,  but  not  one  of  them  has  been  im- 
planted, as  a  fructifying  principle,  in  tbe  mind  of  the 
nation.  It  rides  in  its  carriage,  and  looks  with  a 
tort  of  contemptuous  pity  on  the  scieaoeless  crowd 


on  foot,  whereas  its  first  great  duty  is  to  kindle 
its  lamp  in  tbe  darkest  places,  and  instead  of 
weakly  contenting  itself  with  its  present  grotesque 
and  impossible  alliance  with  medievalism,  it  should 
qualify  itself  for  training  our  children  into  law- 
abiding  citisens,  and  good  and  useful  members  of 
society,  so  that,  having  taken  on  itself  tbe  great 
work  of  national  education,  it  might  thereafter 
point  triumphantly,  not  only  to  its  over-stuffed 
museums  and  science-galleries,  but  also  to  the  de- 
pletion of  our  prisons,  workhouses,  and  taverns, 
and  claim  for  itself  the  God-like  success  of  having 
virtually  extinguished  the  criminal  olasses.  Bnt, 
ala* !  while  modern  science  evinces  the  profonndest 
solicitude  concerning  the  nineteenth  degree  of  north 
latitude,  and  gropes  anxionsly  in  the  darkest 
chambers  of  the  ocean  for  two  or  three  additional 
"  facts,"  the  great  and  fertile  fields  of  research  in 
our  home  latitudes  are  suffered  to  remain  a  tangled 
and  unexplored  wilderness.  Modern  science  is  a 
display  of  things  fine  and  wonderful ;  it  is  some- 
thing to  be  seen  at  a  distance  and  admired.  We 
look  at  it  sometimes,  as  sometimes  we  look  over  the 
fence  at  onr  rich  neighbour's  psrk,  but  the  general 
public  passes  on,  truly  regarding  it  as  something 
not  intended  to  come  into  the  general  possession  ;  it 
is  too  spectacular ;  it  blows  its  trumpets  (which  also 
mnst  be  included  in  the  briefest  enumeration  of  He 
instrument  ),  and  exclaims  to  the  outside  multitude, 
"  Come  in  and  see  what  wonderful  things  we  can 
show  you  ;  we  are  nature's  only  real  conjurors,  and 
(provided  you  permit  us  the  use  of  onr  apparatus) 
we  will  show  you  the  worth  of  your  money."  Too 
busily  engaged  in  building  up  its  grand  temple  of 
physical  knowledge,  which  must  necessarily  require 
ages  for  its  completion,  modern  science  seems 
totally  oblivions  or  careless  of  the  fact  that,  mean- 
while the  untaught  human  sonl  is  a  poor  homeless 
wanderer  of  tbe  forest,  sadly  requiring  shelter  from 
the  perpetual  vicissitudes  of  opinion,  and  protection 
against  the  savage  attacks  of  dogmatism.  Iks  lights, 
though  full  of  glitter,  are  also  full  of  theoretic 
colouring,  and,  totally  unable  to  break  up  tbe  dense 
shadows  whioh  lie  immediately  beyond  the  direct 
incidence  of  its  rays  :  it  is  quite  unsuited  for  the 
ordinary  but  more  important  purpose  of  every- 
day life.  So  little  has  it,  as  yet,  recommended  itself 
to  the  human  heart  and  understanding  that  civilisa- 
tion would  much  rather  part  with  its  scientific  than 
with  its  musical  instruments  ;  and,  al though — I  sup- 
pose on  the  principle  of  I'll  tickle  yon  if  you  11 
tickle  me— scientific  men  have  laid  the  capitals  of 
the  alphabet  under  heavy  contribution,  in  order  ade- 
quately to  express  their  admiration  of  each  other's 
knowledge  and  accomplishments,  they  have  bnt  a 
very  slight  hold  on  the  general  intelligence  of  the 
people,  who,  as  a  rule,  prefer  going  io  their  story- 
tellers for  instruction  and  mental  recreation. 
Modem  science  is  an  admirable  display  of  intel- 
lectual fireworks,  but  it  is  better  calculated  to  excite 
tbe  wonder  and  enthusiasm  of  the  spectator  than  to 
prevent  his  falling  into  the  nearest  stupendous  error. 
It  is  something  added  to  the  theologies  and  the 
classics  of  our  schools,  and  is  not  so  mneh  the 
staple  of  our  educational  system  as  the  appanage  of 
a  olass.  It  has  no  existence  in  the  heart  and  grain 
of  our  civilisation,  but  is  merely  a  varnish  which 
the  rough  hand  of  Time,  not  unused  to  such  work, 
will  presently  scrape  off,  if  so  be  that  what  has 
happened  many  a  time  in  the  past  shall  again  come 
to  pass,  and  the  European  mind,  now  apparently 
in  tbe  full  vigour  of  its  growth,  shall  hereafter 
succumb  to  the  general  law  of  deorepitude  and 
decay.  Professedly  engaged  in  the  accumulation 
and  diffusion  of  knowledge,  but  trusting  too  much 
to  the  instrument  in  hand,  and  too  little  to  that 
most  wonderful  of  instruments  whose  servant  the 
hand  is,  and  whose  minutest  irregularities  are  as 
much  governed  by  natural  causes,  and  therefore  as 
truly  susceptible  of  correction  as  those  of  its  choice 
pet— that  great  defunct  cinder,  the  moon.  Modern 
science  practically  forgets  that  thought  has  its  laws 
as  well  as  matter,  and  it  has  yet  to  learn  that  in 
any  system  of  natural  philosophy  designed  to  stand 
the  wear  and  tear  of  centdriee,  there  must  be  science 
of  mind  as  well  as  of  matter,  and  that  in  its  de- 
fault its  best  men  are  not  so  mneh  architects  and 
builders  as  contractors  employed  in  piling  their 
multitudinous  materials  upon  the  rubbish  of  bygone 
ages.  Possibly  in  this  endeavour  to  exhibit  the  above 
and  leas  generally  observed  aspects  of  modern 
science  I  have  sometimes  exaggerated  where  tbe 
intention  was  simply  to  be  brief  and  emphatic.  Pos- 
sibly, too,  I  have  more  than  once  restated  the  fact 
in  different  terms  ;  but  with  these  qualifications  I 
venture  to  assert  that  there  is  no  point  here  brought 
forward  which  does  not  admit  of  both  amplification 
and  proof.  Nor  am  I  greatly  concerned  if  what  I 
have  written  prove  di-tasteful  to  Some  of  onr 
readers,  inasmuch  as  for  the  one  solitary  pen  now 
engaged  in  timidly  setting  down  a  few  of  the  more 
obvious  shortcomings  of  modern  science  there  are  a 
thousand  ready  to  split  then-selves  with  the  very 
energy  of  unqualified  praise — so  easy  and  so  natural 
a  thing  it  is  to  swim  with  the  tide !  Aletheus. 

(Will  "  Aletbeus  "  kindly  inform  our  readers  to 
what  point  of  the  compass  he  is  drifting,  or  rather, 
in  fact,  what  he  really  means  t— Ed.] 


Digitized  by 


Google 


462 


ENGLISH  MECHANIC  AND  WORLD  OP  {SCIENCE :  No.  690. 


Jolt  14,  1876. 


PATENTS. 

[11200.J—It  U  impossible  for  any  one  to  form 
Round  opinions  on  what  the  law  relating  to  patents 
should  fee,  unless  be,  while  looking  at  the  measure 
as  one  of  publio  policy,  also  examines  it  from  the 
inventor's  point  of  view.  Mr.  Macfie,  and  others, 
including  H.  B."  (p.  437),  omit  this  necessary 
preliminary  before  they  form  and  deliver  their  judg- 
ments ;  hence  the  latter  are  weak  and  scarcely  worth 
tearing  to  pieces.  There  are  jnst  a  few  points  in 
the  letter  of  "  H.  B."  which  I  should  like  to  say  a 
word  or  two  upon.  First,  I  did  not  say  it  would 
be  any  disadvantage  to  the  public  if  they  could  buy 
Plimpton's  skates  "  dirt-cheap ;"  but  I  did,  and  do, 
question  the  advantage  to  the  public — a  small  mat- 
ter, you  think ;  but  is  it  not  very  different  in  mean- 
ing P  If  any  one  fails  to  see  the  difference,  I  must 
give  up  all  hope  of  convincing  him  of  the  necessity 
of  patent  protection.  "  H.  B.'s"  third  paragraph 
is  an  utter  misconception  of  patents  and  patent  laws. 
The  public  grants  a  patentee  protection  for  a  limited 
time  in  consideration  of  bis  making  known  his  in- 
vention and  paying  certain  fees — the  latter,  however, 
being  a  mere  detail.  A  patent,  to  be  good  in  law, 
must  be  for  something  new  or  useful;  and  the 
public  has  no  more  right  to  dictate  to  an  inventor 
what  shall  be  his  reward  than  it  has  to  limit  the 
amount  of  business  or  define  the  rate  of  profit  to  be 
made  by  a  merchant.  "  H.  B."  says  "  before  the 
publio  gives  a  man  a  monopoly  of  an  idea."  Ac. ; 
the  publio  never  did  anything  so  absurd,  as  "  H.  B." 
would  find  if  be  attempted  to  patent  a  mere  idea. 
Except  by  the  laches  of  the  authorities  a  mere  idea 
cannot  be  patented ;  and,  if  it  were,  the  patent 
won  Id  be  worthless  because  voidable.  It  is  true  that 
many  patents  are  for  little  better  than  ideas— t  e., 
they  are  impracticable  inventions ;  but  the  law 
officers  are  careful  not  to  implicitly  condemn  an  idea, 
considering  it  rather  the  patentee's  basinets  than 
theirs  to  see  that  bis  idea,  his  invention,  is  workable. 
Similarly  it  is  impossible  to  patenta  principle  ;  bnt 
a  mode  of  applying  a  principle  may  be  patented, 
and,  in  connection  with  the  mode,  the  principle  too, 
provided  the  inventor  has  discovered  it.  Baron 
Alderson  said  "  You  cannot  take  out  a  patent  for  a 
principle ;  you  may  take  out  a  patent  for  a  principle 
coupled  with  the  mode  of  carrying  it  into  effect, 
provided  yon  have  not  only  discovered  the  principle, 
nut  invented  some  mode  of  carrying  it  into  effect." 
A  patent,  then,  to  be  valid  must  refer  to  something 
of  a  corporeal  nature,  something  that  a  man  has  by 
the  exercise  of  knowledge  and  skill  invented.  And 
what  does  the  publio  demand  as  the  price  of  its  pro- 
tection for  a  limited  period  ?  It  demands  the  right 
of  free  use  of  the  invention  at  the  expiration  of  the 
protected  period,  and  it  demands  from  (he  inventor 
as  a  sine  qua  non,  a  complete  specification  of  his 
invention,  in  which  the  principles  and  details  are  so 
clearly  explained  that  an  average  workman  can 
make  and  work  the  invention  from  tbe  de- 
scription therein  supplied.  Of  course  an  in* 
ventor  can  keep  his  invention  secret;  but  it  is 
obvious  that  in  many  cases  be  cannot  do  so  and 
work  it  as  well :  hence,  protection  is  granted  at  the 
price  specified.  Now  mark  well  what  follows.  The 
complete  specification  is  open  to  any  one  who  chooses 
to  read  it ;  and  so  long  as  he  does  not  infringe  the 

Cr  patent  a  subsequent  inventor  may  ntilisethe 
irbdm gained  in  its  perusal.  Suppose,  for  in- 
stance,  I  discover  some  means  of  utilising  electricity 
as  a  motive  power,  and  obtain  a  patent  for  it.  To 
what  am  T  open?  Why.  jnst  this:  that  someone, 
cleverer  than  I,  will  read  my  specification  and  start 
a  train  of  thought  which  leads  to  an  invention  com- 
pletely eclipsing  mine.  Does  the  public  reward  me 
then  ?  No,  it  sits  npon  me  and  laughs  at  me  because 
I  did  not  see  all  the  capabilities  of  my  disoovery. 
This  is  a  point  that  is  generally  overlooked  by  the 
opponents  of  patents  ;  but  it  is  a  notorious  fact  that 
many  erode  inventions  Vased  on  good  ideas  are 
patented,  but  are  never  utilised  till  some  one  cleverer 
than  the  original  patentee  discovers  their  full  capa- 
bilities. On  tbe  other  hand  it  should  be  stated  that 
many  crude  inventions  are  patented  with  the  sole 
idea  of  hampering  and  getting  something  out  of  a 
subsequent  inventor,  who  by  bis  skill  renders  them 
practicable  and  profitable.  It  is  not  tbe  man  who 
first  formulates  an  idea  who  wins  the  prize,  but  be 
who  first  makes  it  of  practical  utility.  It.  is  doubt- 
lees  hard  lines  for  a  man  who  invents  something  half 
an  hour  after  somebody  else ;  bnt  r.ot  harder,  I 
think,  than  the  case  of  the  younger  of  twins  when 
there's  property  to  inherit.  Again,  take  a  horse- 
breeder,  for  instance,  who  after  years  of  care  and 
toil  breeds  a  horse  good  enough  to  win  19  Derbies 
out  of  20,  and  finds  in  hig  year  a  hone  of  excep- 
tional excellence  to  beat  him.  Call  it  fortune,  luck, 
or  anything  else  you  like,  you  cannot  help  it;  for, 
I  presume,  it  would  not  be  suggested  to  divide  the 
stakes,  because  the  second  was  good  enough  to  win 
if  the  first  had  been  away.  No  doubt  some  persons 
do  invent  things  already  patented  or  known ;  bnt 
then  schoolboys  often  discover  that  gamboge  and 
indigo  make  green.  Of  course  every  lerutibte  man 
when  he  makes  what  is  to  him  a  discovery  asks 
himself  Was  this  known  before  ? 
In  Belgium  and  Prance  patents  are  granted,  as 
-re,  at  the  risk  of  the  patentee.   Plimpton's  cue 


is  not  a  case  in  point.  He  does  allow  the  pnblio  to 
nse  his  skates — at  his  price  and  on  his  conditions. 
The  instance  is  an  "  unfortunate  one  "  for  the  oppo- 
nents of  patent  law.  In  a  short  time  Plimpton's 
skates  will  be  pnblio  property,  and  "  H.  B."  will  be 
able  to  buy  a  shipload  of  them ;  Mr.  Plimpton 
waited  long  enough  for  the  fruits  of  his  invention, 
and  is  probably  as  good  a  judge  as  any  one  of  the 
best  method  of  gathering  them.  If  his  terms  don't 
suit,  why,  don't  accept  them. 

"  Philo,"  in  let.  11193,  p.  437,  says  that  he  does 
not  believe  that  the  "  intention  or  the  effect  of  the 
patent  laws  is  the  stimulation  and  encouragement 
of  invention."  Surely  "  Philo  "  is  aware  that  in  the 
actnal  Letters  Patent  the  Crown  is  made  to  say, 
"  we,  being  willing  to  give  encouragement  to  all 
arts  and  inventions  which  may  he  for  the  public 
good,"  Ac.  I  quite  agree  with  him  that  it  is  tbe 
business  of  tbe  Legislature  to  make  the  best  bar- 
pain  it  can  with  inventors  on  behalf  of  the  pnblio  ; 
out  I  cannot  find  a  single  suggestion  in  any  of  his 
remarks  that  would  in  any  way  improve  our  present 
practice.  He  says  "  the  law  is  faulty,  because  it 
injures  the  publio  very  seriously."  In  what  way  P 
If  a  man  invents  a  new  toothpick,  which  the  public 
never  bad  before,  in  what  way  is  the  public  injured 
if  it  refuses  to  buy  on  his  terms?  "Philo"  will 
say,  because  tbe  law  prevents  any  one  else  making 
the  toothpick.  But  the  law  does  not  prevent  any 
one  making  a  toothpick,  if  ho  can  :  on  tbe  contrary, 
it  affords  facilities  for  improvement  by  compelling 
the  original  maker  to  describe  his  method  of  making. 
The  original  toothpick  is  every  bit  as  much  a  man's 
property  as  the  potatoes  he  raises  and  the  freehold 
ground  on  which  be  grows  them.  It  is  expedient 
to  recognise  these  rights,  and  our  moral  eyes  will 
be  obscured  with  strangely  coloured  spectacles 
when  we  fail  to  see  a  man's  property  in  tbe  out- 
come of  his  labour.  To  me  it  is  simply  extraordi- 
nary that  any  J  one  should  speak  of  tbe  "  patent 


lottery."  In  a  lotterythe  verieatidiot  may  draw  a 
prise ;  but  a  successful  patent  implies  ingenuity 
and  industry,  or  at  least  business  energy ;  and,  I 
presume,  either  deserves  a  reward.  It  is  a  good 
idea  to  put  down  the  Patent  Office  on  moral  prin- 
ciples, because  so  many  "  are  tempted  to  put  in 
the  patent  lottery  more  thau  they  can  wall  afford 
to  lose."  I  cannot  trust  myself  to  reduce  this  idea 
to  an  absurdity,  though  I  confess  to  laughing  oon- 
sumedly.  "Philo"  should  jnst  try  his  hand  in 
an  attempt  to  point  out  to  patentees  that  their  inven- 
tions are  useless  or  unprofitable  I     Saul  Rymoa. 


ON  PLACING  IN  A  SQUARE  AN  EVEN 
NUMBER  OF  THUMB,  SO  THAT  THE 
SUM  OF  THE  NUMBERS  IN  EVERY 
LINE  MAY  BE  THE  SAME.— IL 
[11201.]— Br  adding  the  terms  0,  4, 8, 12,  leepeo- 
tively,  to  each  number  1,  2,  8,  4,  each  to  each,  we 
can  form  all  numbers  from  1  to  16.    Let  us  first  add 
the  cipher  to  each  of  four  terms,  1,2,  3,  4,  in  a 
square  (like  on  p.  408) ;  taking  care  that  there  be 
one,  and  only  one,  in  each  line,  column ,  and  diagonal. 
Doug  the  same  with  4,  8, 12,  we  have 


1+0  2+4 

3  +  12  4+8 

4+4  3+0 

2+8  1  +  12 


3+8  4  +  12 

1+4  2+0 

2  +  12  1+8 

4+0  8+4 


Or  putting  terms  together,  without  the  sign,  we 
obtain  a  square,  whose  side  is  an  even  number,  and 
the  highest  term  is  the  square  of  that  even  number. 


the  middle,  or  tbe  four  at  the  corners,  or  the  four  in 
any  line,  column,  or  diagonal. 

Now  as  all  the  terms  in  this  square  may  be  multi- 
plied by  any  common  factor  (m),  divided  by  a  com- 
mon divisor  (n),  or  increased,  or  diminished,  by  the 
addition  or  subtraction  of  some  common  quantity 
(q),  the  highest  term  is  not  neoassarilya  square 
number,  bnt  may,  like  other  terms,  be  odd  or  era 
a  whole  number  or  a  fraction— e  g.,  if  we  multiply 
every  term  by  2,  all  will  then  be  even  ;  and  if  >« 
multiply  all  by  2  and  then  subtract  1  from  each,  sO 
will  be  odd.  Dividing  all  by  100  they  would  be 
fractions.  j.  H.  W. 

VELOCIPEDE  DRIVEN  BY  THE 
HANDS. 

[11202.1—1  inclose  photo  of  a  velocipede  invented 
and  made  for  me  by  my  brother,  I  having  lost  the 
nse  of  my  legs  at  a  very  early  age.  The  driving 
wheels  are  40in.  diameter,  and  the  trailing  30io- 
One  driving  wheel  is  fixed  on  the  axle,  the  other 
running  free,  for  convenience  in  turning,  though  it 
can  be  thrown  into  gear  by  a  lever  running  along 
the  frame,  and  connected  with  a  plate  keyed  on  tb* 
axle,  containing  three  studs  which  fit  into  corre- 
sponding holes  in  the  nave  of  tbe  wheel.  This  I 
find  a  very  useful  arrangement  in  riding  nphill,  si 
when  both  wheels  are  driving  no  stop  takes  place, 
and  when  running  on  level  ground  it  is  much  men 
convenient  to  have  one  wheel  loose,  as  it  gives  a  grat 
deal  more  freedom  in  turning  sharp  curves.  It  will 
be  seen  that  it  is  steered  from  behind  by  a  belt  pawed 
round  the  waist  with  two  lines  attached  to  it.  and 
connected  with  a  bar  on  tbe  thorough  pin  ;  ordinarr 
curves  can  be  turned  with  a  scarcely  perceptible 
motion  of  the  body,  and  after  a  little  practies  tbe 
maohioe  may  be  steered  with  as  much  facility  u  • 
bicycle,  the  advantage  being  that  both  hands  in 
left  at  liberty  for  driving  purposes.    The  seat  ii. 

si  s  matter  of  necessity,  low  to  avoid 
using  extra  high  wheels.  I  sit  wits 
my  Tegs  crossed  on  a  foot- board, 
placed  4in.  from  the  ground,  tbere 
being  then  just  room  for  tbe  crank 
to  clear ;  but  for  a  person  able  to 
extend  his  legs  straight,  rests  might 
be  attached  to  the  end  of  the  frame, 
and  the  crank  would  turn  between 
his  knees.  Of  coarse  the  advantage 
claimed  for  this  machine  is  neither 
speed  nor  ease  in  riding,  but  that  of 
affording  a  means  of  locomotion  to 
persons  unable  to  walk,  yet  poasesuDf 
Rood  use  of  their  arms.  I  have  per- 
formed journeys  of  20  miles  without 
resting,  uphill  and  down,  and  I  dare- 
say with  less  fatigue  than  would  be 
exporienoed  in  walking  tbe  same  dis- 
tance. My  average  speed  is  61  to  7 
miles  per  hour,  though  on  a  level  roei 
I  have  done  5  miles  in  30  minutes.  1 
frequently  undertake  railway  joar- 
neys  and  invariably  take  my  stesi 
with  me,  tbe  railway  charge  being  Is. 
tor  20  miles,  and  for  a  greater  dis- 
tance less.  My  object  in  writ- 
ing this  is  to  enable  others  in  the  same  position  si 
myself  to  benefit  by  what  to  me  has  been  a  price- 
less boon,  and  endeavour  to  shed  a  ray  of  light  over 
lives  which  are  often  at  the  best  bnt  dark  and  cheer- 
less, though,  I  am  happy  to  say,  snch  is  not  the  esse 
with  Gratitude. 

The  maker  of  the  velocipede  adds  the  following  r- 
"  The  rider  has  written  the  foregoing  account.  In 
the  photo  he  is  not  sitting  in  tbe  position  for  driving 
it,  as  both  legs  then  lie  flat  on  the  front  board,  wbicS 
with  the  seat,  are  both  suspended  from  the  frame  st 
different  heights  to  secure  a  comfortable  seat.  Tbs 

Sower  is  applied  direct  as  in  tho  bicycle,  as  it  a 
riven  from  the  axle  itself,  which  is  cranked  to  the 
depth  of  9in.,  that  being  about  the  limit  one  ess 
reach  comfortably.  I  might  add  that  the  rider  bai 
never  walked  in  his  life.  He  is  now  in  his  21st  year, 
serving  bis  apprenticeship  to  a  watchmaker  in  the 
town  of  Sevenoaks." 


1 

6 

11 

16 

15 

12 

5 

2 

8 

3 

14 

9 

10 

13 

4 

7 

In  this  square  the  sum  of  the  terms  in  any  one  of 
the  four  quarters  is  eqral  to  the  sum  of  the  four  in 


MUSICAL  TONE. 
[11203.  }-Is  »nswer  to  the  inqniry  in  letter  11153 
in  reference  to  the  production  of  musical  tone  os 
wind  instruments  it  may  be  stated  that,  nnqestios- 
ably,  there  is  a  general  principle  which  universally 
applies,  although  the  particular  manner  of  its  appli- 
cation necessarily  varies.  What  this  is  will  appear 
from  a  consideration  of  the  manner  in  which  soosj 
is  generated.  Philosophers  affirm  that  it  is  caused 
by  the  vibration  of  the  air,  the  degree  of  velocity 
with  which  it  moves,  the  vibration  in  it  of  sonorooi 
bodies,  and  analogous  circumstances.  Thus  we 
discern  a  difference  between  tho  relative  acatswai 
or  gravity  of  sound  which  marks  the  existence  of  the 
soft  sighing  zephyr  of  a  summer's  eve  and  tbe  low 
moaning  fury  of  the  fierce  gale  wbioh  prelodes  tbs 
winter's  storm.  Accordingly  we  learn  that  with  re- 
ference to  a  musical  wind  instrument  the  greater  tbe 
degree  of  velocity  with  which  the  air  is  forced  into 
it  the  8  wee  tor  will  be  the  sound  produced,  sad  is 
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the  knowledge  of  tbe  manner  in  which  this  velocity 
is  to  be  regulated  for  sounds  of  varying  degrees  of 
pitch  consists  what  may  be  termed  the  grammar  of 
musical  tone.  Upon  the  flute  in  tbe  lower  octaves 
the  air  is  impelled  into  the  embouchure  with  less 
velocity  than  in  the  higher,  while  the  aperture 
formed  by  the  lips  is  less  contracted  ;  and,  so  going 
from  analogy,  we  may  infer  that  &  similar  law  pre- 
vails with  respect  to  reed  instruments  such  as  the 
clarinet  and  oboe.  It  would,  therefore,  seem  that, 
provided  the  requisite  leisure  exists  and  there  is 
capacity  on  the  part  of  the  student,  no  o>>jecti  n 
can  be  reasonably  urged  against  alternating  the 
study  and  practice  of  the  flute  with  either  or  both 
of  these  instruments  if  it  be  desired;  but  the  balance 
of  probability  would  appear  to  be  in  favour  of  the 
hypothesis  that  to  practise  much  on  such  instru- 
ments as  tbe  cornet  and  ophicleide  would  rather 
unfit  for  the  production  of  flexibility  of  tone  on  the 
flute  than  tbe  contrary. 

In  this  letter  the  modern  English  spelling  of 
"  clarinet"  is  adopted,  to  avoid  unnecessary  dispu- 
tation. 

Chelmsford,  July  1.  I.  F.  Ballard. 


PIANO  TUNING. 
(11204. J— I  am  especially  indebted  to  "  E.  J.  P." 
(  as  well  as  to  "  Tuner  ")  for  bis  long  and  lucid  ex- 
planation upon  the  various  methods  of  tuning 
pianos,  which  will,  I  am  sure,  benefit  many  readers 
besides  myself.  But  I  am  left  pretty  much  in  the 
same  position  as  regards  my  query  as  before-  To 
"  Tuner  "  I  may  say  that  I  am  no  novice  at  tuning 
or  playing.  I  have  always  tuned  pianos  by  combin- 
ing the  methods  Nos.  1  and  2,  described  by 
*' E.  J.  P." — viz.,  bv  fifths  upwards  and  down- 
wards. My  plan  is  this  :  Tune  all  the  octaves  per- 
fect and  fifths  two  beats  flat,  in  the  whole  circle 
from  C,  O),  (Gi  D),  (D  A).  (A  A,l,  (A,  E),  (E  B), 
(B  B|),  (Bi  F*),  to  (Fj  CJ),  making  proper  trials 
between.  Then  retnrn  to  middle  C  and  tune  all 
the  fifths  sharp  and  octaves  perfect,  in  the  follow- 
circle  :-(C  F,)  (F  F,).  (F  Bb,),  (BB,  B3)to  (B&  Eb). 
The  last  trial  (E&  Ah\)  is  called  the  "  wolf,"  and 
as  a  "  wolf"  it  always  turns  out  to  be  making  the 
key  of  A  bad  throughout.  By  this  means  all  the 
notes  between  Fi  and  C  are  tuned,  after  which  tune 
in  octaves  upwards  and  downwards  as  usual.  My 
object  is  to  banish  the  "  wolf."  Will  one  of  my 
correspondents  kindly  tell  me  if  tuning  tbe  first 
circle  from  (C\  Q)  to  (FS  Cif)  U  sufficient,  and  will 
have  the  desired  effect?  If  this  is  tbe  case,  what 
becomes  of  the  remaining  notes  between  Gi  and  C, 
which  do  not  get  tuned  at  all  ?  Alethela. 


VIOLIN  INSTRUCTION. 
[11205.] — I  was  expecting  that  erenow  "  Fiddler" 
would  have  said  a  few  words  on  the  subject  that  I 
broached  in  the  article  on  Violin  Instruction.  However, 
I  have  noticed  his  replies  to  "  Poor  Beginner,"  and  I 
fancy  myself  that  "  Beginner  "  will  never  be  worth 
anything  if  he  don't  get  a  tutor  to  pull  him  throngh 
the  elementary  parts.  I  myself  got  a  tutor  when  I 
first  began,  and,  although  he  got  me  very  nicely 
through  easy  lessons,  running  up  the  scales,  he  was 
not  a  person  I  could  allow  myself  to  copy,  being 
*o  fond  of  running  fast  passages  and  letting  the 
correctness  of  each  note  take  care  of  itself.  The 
consequence  was,  that  in  some  of  his  dance  music 
the  effect  was  excruciating ;  but  I  am  sure  "  Fiddler" 
will  know  that,  whatever  longing  a  young  fellow 
may  have,  without  money  it  is  out  of  reach  to  be 
a  moderate  player.  It  is  for  this  that  I  wish 
"'Fiddler  "  would  take  us  poor  amateurs  under  his 
protection,  and  give  us  a  little  sound  instruction. 
For  instance,  at  times  when  I  take  up  my  violin,  I 
cannot  stop  tbe  notes  at  all  to  my  liking  (although  I 
have  a  good  ear  for  baling  the  open  notes  perfect), 
and  often,  after  a  fruitless  effort  to  play  a  slow 
melody,  such  as  "  Anld  Robin  Gray,"  to  my  satis- 
faction, I  despair  and  put  him  by.  At  others  I  seem 
to  have  no  difficulty  in  stopping  almost  perfectly,  and 
my  bow  seems  to  lose  all  its  awkwardness.  At  times 
I  surprise  myself  with  some  little  passage  by  the 
beauty  of  the  tone  I  bring  ont,  and  this  is  generally 
at  the  time  when  I  shake  off  all  timidity  and  short 
bowing,  and  let  my  bow  go  full  swing.  What  a 
blessing  if  we  young  amateurs  could  be  able  to  have 
a  sound  instruction,  say  at  some  school,  at  a  mode- 
rate price !  As  to  sharp  passages  on  a  violin,  I  always 
found  that  in  the  very  slowest  of  movements  there 
are  beauties  that  are  entirely  lost  iu  the  faster  ones. 
For  instance,  I  have  but  once  beard  the  "  Elegie,"  by 
Ernst,  but  I  never  shall  forget  the  pleasure  it  gave 
me.  I  think,  too,  that  De  Beriot's  airs  are  very 
sweet,  if  tbey  are  played  by  a  competent  person  ; 
there  is  also  the  slow  movement  from  the  overture  to 
"  Zampa"Ilike.  I  hare  one  bad  fault — that,  isthatmy 
little  finger  is  short,  and  I  can  never  give  tbe  4th 
finger  note  with  a  proper  clearness,  and  also  that  I  cau 
notice  my  bow  docs  not  go  exactly  level  over  the 
the  strings.  I  may  say  that  I  bavo  heard  Herr 
Joachim  in  three  movements  of  Bach  unaccompanied, 
and  although  the  fingering  was  splendid,  I  almost 
would  have  preferred  to  have  heard  him  in  a  slow 
movement.    I  particularly  noticed  that,  although 


he  played  about  20  minutes,  I  never  saw  one  sign  of 
any  straining ;  he  was  half  turned  away  from  the 
audience,  and  from  the  starting  to  the  close  besnever 
stirred.  In  fact,  when  he  had  commenced  I  was  under 
the  impression  that  he  was  only  running  through  an 
extempore  prelude.  I  hope  the  Editor  will  not  think 
I  am  too  lengthy,  but  I  wished  to  give  "  Fiddler  "  an 
insieht  into  a  poor  amateur's  difficulties. 

What  does  "Fiddler"  think  of  the  resin  being 
allowed  to  stop  on  the  fiddle  under  the  strings  ?  In 
my  opinion  it  makes  the  violin  sound  tubby.  I  have 
the  tension  of  my  hair  so  that,  with  the  ordinary 
pressure  on  the  strings,  it  will  give  but  never  touch 
the  back  of  the  bow.    Am  I  right  P  Elegie. 


CONIC  UNGULAS— THE  "  SPHINX  " 
[11206.1 —  I  have  no  doubt  that  many  other 
readers  of  the  Knolish  Mechanic  beside  Plumb- 
bob  "  and  myself,  bave  been  much  interested  with 
Mr.  Hodgson's  solutions  of  "Conic  Ungulas  "  (let. 
11091,  p.  379),  which  he  took  from  "Chambers's 
Practical  Mathematics."  But  I  think  he  might  as 
well  bave  given  the  readers  the  advantage  of  a  figure, 
or  rather  of  the  figure,  which  could  guide  them. 
To  give  the  demonstration  of  a  complicated  proposi- 
tion without  a  figure  is  as  bad  as  giving  a  horse  to 
ride  without  a  saddle  or  bridle.  However,  since 
Mr.  Hodgoon  has  not  done  so,  I  beg  to  supply  the 
omisson  with  the  following  fignre,  taken  from  the 
same  book,  and  is,  therefore,  the  same  as  that  used 
for  the  demonstration  extracted.  I  give  it  (without 
attempting  further  remarks  on  the  subject)  merely 
for  the  sake  of  those  fellow  readers  who  may  happen 
to  be  but  very  moderately  informed  on  such  matters 
like  myself,  and  who,  I  hope,  will  be  better  able  to 
comprehend  the  demonstration ,  with  the  very  little 
extra  trouble  of  referring  back  t. .  the  number  in 
which  it  appeared. 


I  have  had  "  Chambers's  Practical  Mathematics  " 
now  for  some  time,  and  therefore  have  seen  the 
solutions  for  the  conic  ungulas.  When  I  said  tn 
letter  11013  (p.  358),  that  my  book  of  mathematics 
does  not  treat  of  cylindric  and  conic  ungulas  in  the 
form  which  "  Plumb-bob  "  proposed,  I  meant  that 
it  does  not  show  how  the  angle,  such  as  he  requires, 
is  to  be  obtained— that  is,  when  the  volume  is 
given.  However,  Mr.  Proctor  has  now  most  ably 
helped  us  out  of  the  diffictilty,  his  demonstration 
(p.  329)  being  very  clear  and  interesting. 

In  the  "  Sphinx  "  of  No.  587  (p.  394),  I  beg  to  say 
that,  one  of  the  problems  proposed  by  me,  No.  519, 
is  taken  from  "  Bonnycastle's  Arithmetic."  Now, 
I  have  no  doubt  that  many  of  the  readers  of  tbe 
English  Mechanic  are  already  acquainted  with 
it,  and  therefore  will  readily  bolve  it  in  a  similar 
manner  as  that  employed  by  tbe  author.  My 
object  in  proposing  it  is  to  see  whether  any  of  your 
readers  could  work  it  algebraically ;  for  the  author's 
solution,  as  given  in  the  key  to  his  arithmetic  is  worked 
arithmetically,  by  what  may  be  called  a  deductive 
method.  The  problem  is  not  one  of  very  special  in- 
terest, but  it  is  somewhat  amusing,  and  I  trust  it 
will  draw  the  attention  of  some  of  your  puzzle- 
loving  contributors.  Bin-Andak. 

INDICATING  TIME  AFTER  DARK. 

[11207.]— The  desirability  of  having  a  better 
means  of  showing  time  during  the  dark  hours  than 
the  present  one  of  illuminating  tbe  dials  of  public 
clocks  has  occurred  to  many,  and  various  plans 
have  been  suggested.  At  present,  however,  nothing 
has  been  done  towards  effecting  improvements.  It 
mast  be  apparent  to  all  that,  for  various  reasons, 
an  illuminated  clock  dial  is  far  from  a  perfect 
means  of  gaining  the  desired  end,  especially  when 
the  inquirer  is  at  some  distanoe.  The  largest 
dials  can  be  read  only  at  a  comparatively  limited 
distance  (supposing  it  to  be  in  view),  but  in  crowded 
cities  the  bnildinga  eo  intervene  that  they  form  a 


complete  obstruction,  rendering  a  sight  of  the  dial 
a  privilege  to  be  had  only  at  a  tew  favoured  points. 
High  towers  and  large  dials  more  or  less  obviate  these 
deficiencies,  but  these  are  expensive  luxuries  and  do 
not  anything  like  wholly  remove  these  difficulties. 
It  occurred  to  me  some  time  ago,  on  watching  a 
beam  of  electric  light  thrown  into  the  air  from  a 
parabolic  reflector,  that  this  means  of  signalling 
time  would  be  a  very  complete  and  inexpensive 
one.  The  use  of  a  beam  of  lisrht  as  a  weightless 
indicating  arm  is  well  known  in  connection  with 
many  philosophical  ^apparatus,  and  I  think  for  the 
signalling  of  time  it  could  bo  used  very  advan- 
tageously. The  hazy  atmosphere  would  give 
sufficient  reflection  for  the  tracing  of  the  beam,  and 
the  length  of  the  beam  U  practically  limited  only  by 
the  intensity  of  light. 

There  are  many  ways  in  which  the  arrangement 
in  detail  could  be  made  ;  I  will  suggest  only  one 
simple  plan.  If  a  strong  parallel  beam  of  light  be 
thrown  vertically  upwards,  and  a  clock-work 
arrangement  be  made  to  periodically  interrupt  it  in 
its  passage.  These  interruptions  could  be  made  to 
indicate  the  hour,  and  could  be  repeated,  say, 
every  minute.  To  record  the  minutes  a  similar 
flashing  arrangement  could  be  made  with  the  same 
light — say,  for  instance,  the  hours  wore  flashed 
first,  then  after  a  pause  the  quarters,  and  last  the 
extra  minutes,  then  a  pause,  and  so  on,  repeating. 
Of  course  this  would  be  a  matter  which  would  have 
to  be  considered,  and  possibly  it  might  be  found 
convenient  to  have  two  lights.  The  whole  instru- 
ment need  not  be  large  nor  expensive,  and  yet  its 
signals  could  be  seen  at  a  great  distance. 

Swansea.  A.  R.  Moliaon. 


EXPRESS  ENGINES,  Ac 
[11208.]— I  ah  sorry  that  I  am  unable  to  give 
Mr.  Chalmers  dimensions  of  the  tank  Great  Eastern 
Railway  locomotive  in  question.  I  can  ouly  say 
that  there  are  two  classes  of  tank  engine  on  the 
Great  Eastern  Railway  with  trailing  bogies — one 
class  built  under  Mr.  Johnson,  with  17  ■  24  cylin- 
ders,and  5ft.  6in-  leadingand  driving  wheels  coupled, 
and  the  other  built  under  Mr.  Adams,  same  sized 
cylinders,  4ft.  lOin.  leading  and  driving  wheels 
coupled.  Both  are  very  good  engines,  and  will  take 
very  heavy  loads.  I  saw  one  of  the  first  named 
pulled  up  behind  a  goods  train,  the  engine  of  which,  a 
large  G-wheeled  coupled  engine,  bad  burst  a  tube. 
The  tank  came  up  behind  and  pushed  the  whole 
trnin  of  40  loaded  trucks  and  tbe  disabled  engine,  as 
well  as  pulling  its  own  train  of  passenger  carriages, 
for  a  mile  and  a  quarter,  as  far  as  tbe  next  shunt, 
with  very  little  difficulty.  A.  G.  Boyd. 


[11209].— "G."  Getter  11145,  p.  407)  says  that  the 
train  which,  with  no  allowances  for  stoppages,  per- 
forms its  entire  journey  at  the  best  average  speed, 
is  the  10  a.m.  from  Leeds  to  London.  This  was 
quite  true  at  the  date  when  the  letter  was  pub- 
lished (June  30tb) ;  but  on  the  following  day  the 
acceleration  of  the  10  a.m.  Scotch  express  from 
King's-cross  caused  it  to  become  the  fastest  train 
running.  This  train  now  covers  the  entire  journey 
from  London  to  York  in  4  hours — a  distauoe  of 
188J  miles — which  gives  an  average  speed  of  47'06 
miles  per  hour  against  4656  of  the  Leeds  train. 
This  also  settles  the  difficulty  as  to  the  longest  ,  run 
without  a  stop;  for  the  above-mentioned  train  now 
runs  right  through  from  King's-cross  to  Grantham 
— a  distance  of  1054.  miles.  The  speed  has  been 
improved  right  through  to  Edinburgh,  the  running 
being  as  follows  : — 


Miles. 

Stations. 

Arriye. 

Depart. 

King's-cross  . 

..  10.0 

105*  ! 

Grantham 

!  12.10 

..  12.17 

.  York 

2.0 

2.20 

ill 

Newcastle 

4.5 

4.10 

Berwick 

5.38 

5.43 

394*  . 

Edinburgh 

7.0 

Total  time,  inclnding  37  minutes  stoppages,  9  hours. 
The  corresponding  train  on  the  Midland  takes 
10  hours  35  minutes,  and  on  the  L.  and  N.  W. 
10  hours  25  minutes. 

Since  my  last  I  have  been  twice  by  the  8.30  p.m. 
from  King's-cross  to  Peterborough.  The  first  time 
we  were  taken  by  a  single  7ft.  wheel  engine,  and  kept 
time  to  a  minute,  with  a  light  train.  The  seoond 
time  we  were  drawn  by  one  of  "  Express  Driver's  " 
bugbears,  an  8ft.  single,  with  a  heavy  train  of  16, 
and,  although  we  left  a  minute  late,  and  lost  about 
2  minntes  going  up  the  inoline,  yet  we  again  reached 
Peterborough  at  10  o'clock  exactly,  though  we  had 
to  do  nearly  70  at  one  time  to  make  up  for  the  loss 
at  the  commencement.  C.  P. 


RADIANT  HEAT  OF  LIGHT. 

[11210.]— Will  Mr.  Proctor  or  "  F.  R.  A.  8." 
help  me  over  a  difficulty  I  have  met  with  in  under- 
standing the  laws  of  radiant  heat  aud  light?  To 
qaote  Deschanel,  "  it  ia  now  generally  admitted  that 
both  heat  and  light  are  due  to  a  vibratory  motion, 
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which  is  transmitted  through  space  by  means  of  a 
fluid  called  ether."  I  do  not  understand  how  this 
can  he.  A  light,  pay,  in  the  middle  of  a  room, 
acts  upon  nil  the  atoms  of  ether  in^  that  room— at 
least,  I  cannot  imagine  it  otherwise — and  conse- 
quently influence*  throe  atoms  or  molecules  to 
assume  a  vibratory  condition  and  undalatory  wave 
motion  of  such  length  and  frequency  as  to  impress 
upon  the  eye  the  sensation  of  light.  If  light  thus 
sets  in  motion  all  the  molecules  of  ether  in  a  definite 
manner,  how  can  heat  he  transmitted  as  well  also 
in  a  vibratory  and  nndulatory  manner  ?  It  seems  to 
me  that  if  light  and  heat  both  act  on  the  same  atom 
they  must  quarrel  on  the  road,  and  the  superposi- 
tion of  small  motions  seems  to  be  the  only  way  out 
of  the  difficulty  ;  but  I  cannot  follow  the  idea  far 
enough. 

If  light  and  heat  were  but  different  manifesta- 
tions of  the  same  kind  of  wave  motion  I  could 
understand  it  in  (bis  way — that  ware  motions  of 
low  period  constitute  heat,  above  that  period  and 
belew  that  of  the  ultra-violet  ray  appear  as  light 
and  of  a  still  greater  frequency  as  actinic.  Now  if 
there  are  wave  motions  of  all  length**  and  periods 
and  an  indefinite  number  of  series  of  the  same  in  a 
single  ray  of  light,  I  can  understand  the  manifesta- 
tions of  heat  and  light  ocenrring  simultaneously, 
and  also  that  the  separation  of  heat  from  light  would 
be  simply  the  filtration  of  undulations  of  gree'er 
length  and  low  frequency  from  the  ray  allowing  the 
light  rays  to  pass. 

I  have  been  a  constant  reader  of  the  Mechanic 
for  some  little  time,  and  have  derived  much  pleasure 
and  instruction  from  its  pages  :  in  fact,  it  is  to  it  I 
owe  a  taste  for  science  that  will  last  for  life.  I  have 
seen  how  others  have  been  helped  over  difficulties 
by  those  who  can  do  it  so  well,  and  as  I  do  not  wish 
to  unlearn  more  than  I  can  help  I  wish  to  be  set 
straight  before  I  go  farther. 

«  A.  H.  Baldwin. 


BARLOW'S  FORMULAE  I  ACHROMATIC 
OBJBCT.OIjA8B.-1V. 
[11211.]- 1*  my  last  letter  (10561)  I  gave  Barlow's 
equations  for  computing  the  amount  of  spherical 
aberration  for  either  parallel  or  verging  rays.  I 
will  now  proceed  to  show  how  he  applies  these  for- 
mula in  deducing  the  values  of  the  corves  of  an 
object-glass. 

If  an  achromatic  combination  be  aplanatic  for 
parallel  rays  it  is  evident  that  the  aberration  of  the 
front  or  plate  lens  for  parallel  rays  roust  be  equal  to 
that  of  the  back  or  flint  lens  for  diverging  rays, 
diverging  from  the  compound  focal  point.  Barlow's 
plan  is  to  assume  a  certain  value  for  the  ratio  of  the 
radii  of  the  flint,  compute  by  (equation  vii.)  the 
amount  of  aberration  for  rays  diverging  from  the 
compound  focus,  and  then,  since  this  value  is  also 
due  to  the  plate,  to  compute,  from  (equation  x.),  or 
the  particular  equation  belonging  to  the  given  plate 
index,  the  value  of  q  or  the  ratio  of  the  plate 
surfaces. 

These  computations  are  arranged  in  the  following 


We  have  D  =■♦,  refractive  index  -  (1  +  o),  ratio 
of  dispersion  —  t,  and  let  the  ratio  of  the  surfaces 

beP  :         :  <. 
Then  F  =  •>  (1  —  i)  —  focus  of  plate. 

/  -  ♦  (  ~7— )  "  ,OCM  %jA" 
r  —  fa  .  (q   +  1)  =  outside  surface  of  flint, 
p  -  /a.  (^~)  -  inside. 
In  this  rase 

d  _  (a  +  1)  »  .  f  .  c  _  d      (a  +  1)  »  .  0/  . 

~  f  P~     a*-  P 

0-  ♦    :  6-  • 
P  a  +  1 

These  are  all  known  quantities,  consequently 

\SL  +  f'V  x  -C  +J°  +  2>  f  1 
L0C-0/J       C(oc  +  a  +  1)*/  x_o 

Loe-nJ*  e  J 


is  also  known,  and  this  most  equal  the  aberration 
of  the  plate  lens  for  parallel  rays,  in  an  opposite 
direction,  but  from  the  table  Getter  10501)  *  =-  2a  . 
AF.  Multiplying,  therefore,  this  last  equation  by 
2  A  P,  and  substituting  for  <*, .  P  .  ,  in  the  pre- 
liminary equations,  we  obtain — 

   *<L  • 


a(l ->)(«'  +  1) 


b(q'  +  1  -  J  q') 


Aj 
9/  +  1 


Poena  of  plate  lens  -  P  -  *  (1  —  *  )• 
Focus  of  flint  lens  =  /  =  $  £Li:_*J. 

(1st  surface  ='B  =  P  .  A  .  (q  + 
2nd  surface-  r 


_.  ,      ...  Cist  surface  -  P 
Flint  radu  j 

(.  2nd  surface  —  p 

The  latter  surface  ?  will  be  con  care  or  convex 
according  as  q1  h  +  or  — . 

It  must  be  observed  that  if  the  assumed  value  of 
q'  should  give  r  less  than  P,  or  if  it  should  exceed  it 
considerably,  so  a9  to  leave  the  contact  surfaces  too 
wide  apart,  we  most  assume  another  value  for  q' 
until  the  required  approximation  is  obtained. 

The  solution  of  the  quadratic  equation  (x),  from 
which  the  value  of  q  is  deduced  i«  readily  put  into  a 
tabular  form,  and  it  is  very  convenient  to  have  an 
extended  table  of  aberration  values  so  that  we  can 
take  out  the  required  ratio  at  once  withont  further 
calculation.  It  is  useful  to  observe  that  when  A  — 
0'50  the  minimum  value  of  q  is  J— that  is,  the 
aberration  is  least  in  the  crown  lens  when 
B  :  r  : :  1  :  6.  This  is  easily  demonstrated,  mathe- 
matically, by  differentiating  the  numerical  equation, 
giving  the  value  of  q  when  A  =  0-05.  Barlow  gives 
an  abridged  formula  for  calculating  the  curves  when 
the  aperture  is  not  very  considerable.  He  says  that 
in  all  common  cases  we  may  neglect  the  effect  of  the 
aberration  at  the  first  surface  of  the  flint  lens,  since 
it  is  very  inconaide-ahle,  our  calculations  are  then 
mnoh  less  tedions  ;  and  also  it  appears  that  in  the 
tabular  aberration  values  the  values  are  so  nearly 
alike  that  any  one  mean  may  be  adopted  without 
very  material  error. 

Thus  we  may  construct  the  following  table  1 — 
Given ,  crown  index  —  (1  +  A) ;  flint  index  =  (1  +a) ; 
dispersive  ratio,  1  :  i ;  compound  focus  =  *. 
Then  we  find,  focal  length  of  crown  =  F  =  «>.  (1— i) 


do. 


flint 


/-♦.('--) 

Let  the  assumed  ratio  of  the  flint  surfaces  1  .'  q". 
Then  we  find,  inside  radius  flint  -  P  -  fa.  ) 

Outside      „       =  f<=  fa.  (1  +  o/). 
Find  now  6  -  - -°_  .  «  -  <•  ?Jl*zjt. 


:  +  1/ 


O  +  l 


c  +  2  -  b 


f  -  p 
A  .  i  . 


e  q'  +  1  ' 

If  f  be  infinite  or  the  second  surface  a  plane  e<> 

(a  +  1)  :  J :  :  P 

/  «_+  1  \*„c  +  2-6 
\bc 


—  V 
:  +  1/ 


'  /a,  and  u 


x  A». 


Having  now  found  ft,  we  must  find  the  correspond- 
ing value  of  q  from  the  table  : — 


A 

1-20 
125 
1  30 


•3&4 
•446 
•506 
•568 


A 

140 
1-45 
150 


•6?5 
-683 
•739 
•798 


M 

1-55 
1-60 
1  65 
170 


4s 

•913 
•972 
103 


Then  radius  of  1st  surface  crown  =  B  ->  F.  A.  (q  + 1) 

2nd  -  r  =  V  A  /l±l 


I  shall  give  Barlow's  numerical  examples  in  my 
next.  Orderio  Vital 


EXTRACTS  FROM  COERESPOHDEHCS. 


The  Birds  in  the  Garden. 
[325.]—"  Saul  Rvmea  "  says  :— "  I  cut  fron  tat 
Gardeners'  Chronicle  the  following  method  of 
frightening  birds,  which  Mr.  R  C.  Ellison  has  foiai 
successful :— *  This  has  been  effected  very  euccen- 
fnlly  by  means  of  common  cheap  crackers  and  aqniba. 
My  gardeners  make  use  of  a  few  in  different  quartos 
of  the  ground  early  in  the  morning,  one  or  two 
occasionally  during  the  forenoon,  and  then  a  mots 
liberal  discharge  at  three  or  four  o'clock  in  tht 
afternoon,  when  the  birds  again  dedre  to  feed  Toe 
sulphurous  smoke  that  issnes  from  the  smouldering 
paper  long  after  the  reports  are  over  deters  the 
enemy  by  the  scent  of  gunpowder  and  fear  of  fresh 
explosions  far  more  effectuslly  than  would  be  n> 
posed.  Thus  I  enjoy  the  song  of  blackbird*  nod 
thrushes  until  the  middle  or  end  of  June.  The?  de- 
stroy the  slugs  for  u«.  and  complete  the  rearm;  of 
their  own  young.  We  then,  by  means  of  fireworks, 
drive  them  off  to  the  turnip,  mangel,  aad  potato 
fit-Ids,  to  perform  the  same  duties  there,  until  the 
rowan  berries  begin  to  redden % and  those  of  Berbnit 
Aquifolia  and  Berberis  Darwinii  to  purple ;  these  they 
are  allowed  freely  to  enjoy  from  about  the  beginninr 
of  August  onward.' " 

Composing  Machine*. 

[32U.}— " Nun.  Dor."  writes: — "In  one  of  rem 
high-priced  and  decidedly  dear  contemporaries  there 
is  a  description  of  Fraser  s  type-composing  machinal, 
and  the  following  extraordinary  paragraph  at  the 
end :— 1  To  such  of  our  readers  as  would  like  to  in- 
spect the  kind  of  work  the  machines  are  capable  of 
prodnoing.  we  would  name  the  new  edition  of  the 
"  Encyclopaedia  Britannica,' '  now  in  course  of  publi- 
cation, the  first  volumes  of  which,  no  doubt,  dit  he 
seen  in  every  library  of  importance.'  I  am  anxxwi 
to  know  how  to  inspect  a  book  that  has  been  '  con- 
posed'  by  machine;  for,  seeing  that  the  types  are 
only  set  in  long  lines,  and  are  measured  off  sad 
spaced  out  by  human  fingers,  it  is  difficult  to  under- 
stand bow  to  arrive  at  the  capability  of  a  machine 
by  looking  at  a  book  printed  from  type.  Periuua, 
however,  the  paragraph  onlv  means  that  the  machine 
can  set  such  type- work  as  is  required  in  the  1  Ency- 
clopaedia,' for  obviously  it  couldn't  set  displayed 
advertisements.  The  machine  resembles  the  Rasten- 
bein.  to  be  seen  at  work  at  Routh  Kensington,  aad 
was  fully  described  in  Vol.  IX.  of  the  '  Transaetiooi 
of  the  Boyal  Scottish  8ociety  of  Arte.' " 


6  -  _*   .    And  lastly, 
o  +  l 

r  jL±y. 1*  x  c  +  (<»  +  3)  ■/ 

La  c  —  q'J      e  (a  c  + 

Lb  e  +  lJ  c 

If  this  value  of  *i  be  substituted  in  (equation  *),  it 
will  give  the  proper  value  for  q,  or  the  ratio  of  the 
radii  of  the  surfaces  of  the  plate. 
Hence  we  have 


Russia  and  the  Iron  Trade. — A  correspondent 
of  the  Pall  Mall  Gazette  states  that  the  following 
are  the  particulars  of  the  protective  measures  which 
the  Russian  Government  have  d«termined  to  apply 
to  their  manufactures  of  iron  and  steel  rails  .—A 
heavy  duty  will  in  future  he  imposed  npon  the  impor- 
tation of  foreiirn  rails  into  Bussia,  and  all  railway 
companies  within  the  dominions  of  the  Emperor, 
whether  now  formed  or  to  be  formed,  will  be  00m- 

SUed  to  use  at  least  ene-half  of  their  rails  of 
issian  manufacture.  For  the  term  of  twelve  years 
a  premium  will  be  allowed  by  the  Government  upon 
each  pond  of  steel  rails  manufactured  in  Bussia. 
aad  also  upon  old  rails  reworked.  A  premium  will 
also  be  granted  during  three  years  upon  all  pig  iron. 
The  quantity  of  steel  rails  to  be  manufactured  and 
delivered  by  the  command  of  the  Government  is 
fixed  as  well  for  new  railways  as  for  the  repairs  of 
those  in  operation.  The  orders  are  to  be  giren  for 
a  period  of  from  three  to  five  years :  manufactured 
rails  must  not  exceed  one-third,  and  the  remaining 
two-thirds  must  be  new  iron  or  steel  rails.  The 
orders  are  to  he  received  in  the  form  of  contracts, 
and  the  price  fixed  is  to  include  the  premium.  The 
manufacturers  have  also  the  advantage  of  having 
no  deposit  to  pay,  and  if  they  do  not  comply  with 
the  terms  of  the  contract  the  arrangement  is  merely 
terminated,  and  that  without  any  penalty.  The 
manufacturer  is  also  to  receive,  if  he  desires  it.  half 
of  the  amount  for  one  year's  supply  of  rails  in 
advance,  giving  the  works  as  a  guarantee,  and  this 
is  in  no  case  to  exceed  75  per  cent,  of  the  value  of 
the  works,  plant,  and  machinery  according  to  their 
estimated  cost.  All  statutes  and  concessions  in 
future  to  railway  companies  are  to  contain  an 
engagement  on  their  part  to  accept  a  quantity  of 
the  steel  rails  manufactured  by  the  Older  of  the 
Government. 


Proposed  Steam  Tramway  at  Aberdeen.- 
A  number  of  gentlemen  interested  in  establishior 
steam  tramway  communication  between  Aberdeen 
and  Peterhead,  by  way  of  the  new  bridge  across  the 
Ythan,  at  Newhurgh,  held  a  preliminary  meetiBt 
last  week  in  the  chambers  of  Sir  A.  Anderson,  st 
Aberdeen.  Prom  a  report  on  the  scheme  submitted 
by  Mr.  Caddell  Bruce,  O.E.,  of  Edinburgh,  it  sn- 
peared  that  the  length  of  the  tramway  would  be  S3 
miles,  and  the  estimated  cost  A  1, 000  per  mile.  Is 
addition  to  this,  however,  .£300  per  mils  will  he 
required  for  the  construction  of  sidings  and  station, 
exclusive  of  the  terminus  at  Aberdeen.  The 
mechanical  power  proposed  to  be  used  is  Porter  ui 
Bruoe's  smokeless  ana  noiseless  engine,  which,  it  u 
anticipated,  would  be  quite  equal  to  take  any  of  the 
gradients  on  the  line. 

Reports  of  the  Inspectors  of  Mines. -The  » 

Krts  of  the  inspectors  of  mines  for  the  year  187? 
ve  been  issued.  From  them  it  appears  that  in  the 
aggregate  535,816  persons  were  employed  in  ssd 
about  the  mines  of  Great  Britain  and  Ireland  last 
year.  Of  these  427,017  were  employed  underground, 
and  108,283  fof  whom  6,50t  were  females)  emptored 
above  ground  ;  thus  showing,  as  compared  with  the 
respective  numbers  employed  during  the  year  187i.» 
a  decrease  of  2,984—  vis.,  males 2  589  and  females SM. 
136  306.485  tons  of  coal,  1,932,294  tons  of  fired*;. 
12.018.594  tons  of  ironstone,  and  442.940  tool  of 
shale,  Ac.,  were  produced  in  the  mines  classed  nader 
the  Goal  Mines  Regulation  Act,  including  the  quan- 
tity of  iron  pyrites,  Ac.,  found  in  working  shew 
mines.  Comparing  the  above  quantities  wits  she 
output  of  1874.  an  increase  is  shown  in  coal  of 
6.716.377  tons ;  fireclay  a  decrease  of  105.407  teas; 
ironstone  an  increase  of  325,408  tons,  sad  ss 
increase  also  of  80,193  tons  In  the  quantity  of 
shale,  Ac. ;  thus  giving  an  augmented  quantity  of 
mineral  raised  in  all  the  above-named  aunts, 
except  fireclay,  during  the  past  year.  The  fsw 
accidents  during  the  year  amounted  to  M7,  •»■ 
the  deaths  occasioned  thereby  reached  1.244,  showing 
an  increase  (when  compared  with  the  snnuyso 
of  1874)  of  thirty-two  in  the  number  of  »■» 
accidents,  and  188  in  the  number  of  lives  lost  » 
thus  appears  that  on  the  average  during  the  rear 
under  review  there  was  one  fatal  accident  aoongit 
every  678  persons  employed  in  and  about  the  nun* 
and  one  death  by  accident  amongst  every  49)  V***? 
employed  :  and  that  for  each  fatal  accident  MWg 
tons  of  mineral  were  got,  and  118  730  forssebdesu 
by  accident  During  the  year  1874  ef  e?vry  °* 
persons  employed  there  was  one  fatal  aecioWiM,a 
for  every  death  by  accident  610  p-rsose  •» 
employed.  Whilst  the  return  shows  a  diaiBOBM 
in  the  number  of  persons  employed,  there  wu  ss 
increase  of  169  mines  at  work,  and  tbs  qMJ«3* 
mineral  raised  exceeds  that  of  1874  hy 
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REPLIES  TO  QUERIES. 


In  their  amtwera.  Correspondents  ore  re. 
epectfully  requested  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 


[25737.]-Philological  (TJ.Q.).-I  only  notice 
this  because  do  one  else  has.  I  bare  not  the 
slightest  idea  why  the  alteration  from  "in  regard 
to"  to  "in  regard  of"  is  made,  unless  it  be,  like 
the  spelling  of  center  for  centre,  considered  more 
learned  (without  any  reason).  There  may,  however, 
be  some  reason  as  the  similar  expression  in  respect 
of  "  is  used  by  high  authorities.— C.  W.  Hodgson. 

[25900.1  —  Cross  Multiplication.  —  A  fruitful 
source  of  error  may  be  avoided  by  arranging  the 

Tiantities  to  be  multiplied  together  as  in  (a), 
nother  method  is  shown  in  (6),  where  t  =  10,  and 
«  =  11.  Examples  (c)  and  (di.  in  which  the  penny  is 
divided  duodecimally,  show  a  convenient  method  for 
determining  the  price  or  cost 


air  pumps,  there  being  usually  rubber  valves  with  a 
guard.  A  large  plate,  having  as  many  perforations 
as  there  are  to  be  valves,  is  made  to  fit  into  a  recess 
cast  in  the  condenser,  and  held  in  its  place  by  means 
of  studa  and  nuts.  Each  valve  is  fastened  by  means 
of  a  stud  also,  as  will  be  obs«rved  from  the  elevation, 
where  one  valve  is  shown  complete.  In  some  cases 
instead  of  havmg  a  large  plate,  as  shown,  fitting 
into  a  rrcessed  seat,  a  Dumber  of  places  equal  to 
the  number  of  valves  required  are  cost  in  the  con- 
denser, and  each  valvo  is  fitted  in  mnch  the  same 


0 


cubical  quantities.  An 


of  superficial  or 
abbreviated  method 


showu  in  ft').  In  the  last  three  sums  the  answer 
reads  £18  5«.  10}d.,  which  is  true  to  the  nearest 
farthing.   1.  Multiply  7ft.  lOJin.  by  5ft.  lliin.  :— 

(a) 


ft.  in. 
7  10 


« 

5  11 


30 
7 


8 
5 
11 


46  10   0  10  0 


:»e  20 

7258 
3038 

40.  t  0  t  0 


Find  the  cost  of  12  planks,  6aeh  measuring 
lift.  lOjin.  long  by  11  Jin.  wide  at  2s.  72<I.  per  sq.  ft. 


d  tw. 
7  9 
11  10 


2J    1  3 

2   2  5 

0 

1  11 

9 

0 

31   5  8 

3 

9 

0 

11 

7 

6 

28  10  2 

7 

6 

3 

16  4 

3 

10 

a 

3 

1  3 

8 

10 

i 

La 

6 

30    5  10 

s 

1 

7 

l 

6 

12 

365  10  8 

1 

7 

1 

6 

0 

(<*; 

8 

2  .70 
11.  <0 

1  e  99 
2  2  5  0 
20  13 

31.5839 
.e76 

1 9  fi.il  tt 
1643    t  23 
2  8  12  7  5  3 

30.5/ 81716 
12 

305. £817160 


(e) 
s 
1  1  . 
2 


t  9 
79 


manner  as  the  large  plate,  or  they  are  held  in  their 
places  by  means  of  a  bolt  which  passes  through  a 
crossbar  on  the  other  side  and  np  through  the  valve 
and  guard,  and  having  a  nut  on  the  top,  which 
serves  not  only  to  fasten  the  valve  seating,  bat  also 
hold  dowa  the  guard,  much  in  the  same  way  ns  the 
manhole  doors  are  sometimes  fastened  to  boilers. 
The  injection  cock  remain*  open  as  loua-  ns  the 
engine  is  working,  and  should  bj  regulated  so  that 
the  water  in  hot  well  is  about  100°  Pahr.  Does 
"  Porten"  possess  any  mechanism  in  connection 
with  his  engine  which  would  open  aud  shut  his 
imection  cock  with  every  stroke  ?— Younu  Scotch 
Mechanic. 


8e  0  9 
6e33 
2390 

3  1.5839 

11.76 


340 
18 
1  , 


2  75  3 
43/2 
38  t  2 


3  6  5  .  /  8       =  .£18  5s.  10,\. 

— Autobus. 

[26053.]— Curve  (TJ.Q, ).— I  am  unable  to  give  a 
ere  no  ml  solution,  but  it  may  be  worth  while  giving 
the  following  case:  — If  the  particle  P  bo  originally 
at  rest,  and  so  situated  that  it  is  equally  attracted 
by  the  forces  A,  B,  it  will  oscillate  in  the  arc  of  an 
hyperbola  of  which  they  are  the  foci.— C.  W.  Hodq- 
«ON. 


D.l— Railway  Travelling.  —  London  aud 
South  Western  Ralway:  Speed  seldom  reaches 
40  miles  per  hour.  Subjoined  is  the  speed,  &«.,  of 
express  to  and  from  Ex-.-ter.  I  have  calculated  the 
speed  from  "  Bradshnw,"  allowing  2  minutes 
srtoppage  when  separate  time  of  arrival  and  departure 


from  any  station  is  uot  giren :  — 


Av. 
spjed 
p.  h. 

=  m 

=  43 
=  42 
=  42. 


Down.  Dep.  Arr.  Dis. 

London  to  Bisingstoke  ...  2  10  3.17  4"; 
Baaiugstoko  to  Salisbury  ...  3.20  4.10  3V 
Salisbury  to  Yeovil  Junction  4.17  5.13  311 
Yeovil  Junctiou  to  Exutcr  ...  5.16  0.25  483 
Up. 

Exeter  to  Yeovil  Junction  ...  10.10  11.18  484  =  43 
Yeovil  J.  to  Templei'ombo  J.  11.20  11  34  111}  =  40 
Templecoiuhe  J.  to  SilUbury  11  3D  12.18  28 »  =  40* 
8auV.ury  to  Basingstoke   ...  12  25    1.14  3T\i  =  4> 
Basingstoke  to  Waterloo  ...    1.18  *2.27  4,7}  -  42$ 

*  2  minutes  at  Vauxhall  to  collect  tickets. 
Average  speed  each  way.  171 J  miles  in  242  minutes. 
Running  timo  =  4'-'$  miles  per  hour.— Pabsenobr. 

[26149]— Horizontal  Air  Pump,  Condenser 
for  Air  Pump.— The  inclosed  sketch  will  show 
"Porten"  how  spine  air-pump  valves  uro  fixed. 
Engineers  generally  prefer  to  have  a  number  of 
small  valves  instead  of  one. largo  one  in  horizontal 


[20257.]—  Animal  and  Vegetable  Food.— In 
regard  to  the  above  W.  T.  Rendell  (p.  414)  is  quite 
mistaken  in  saying  the  Irish  are  not  vegetarians; 
it  only  shows  how  little  he  knows  about  the  subject 
and  he  should  not  unswer  queries  which  ho  does  not 
quite  understand.    I  am  also  surprised  that  W.  J. 
Lancaster  should  put  forth  such  an  absurd  thing  in 
regard  to  a  vegetarian  catchiug  cold,  making  out 
that  he  is  certain  to  die.    Look  at  the  thousands 
who  die  every  day  by  simply  catching  cold  who 
are  no  vegetnrians.    Indeed  almost  every  disease  is 
brought  on  by  cold,  and  so  to  put  such  an  example 
as  that  seems  rather  absurd.   The  proof  that  man 
is  frugiferous  is— 1.  The  liver    The  camivora  and 
rodentia  have  a  very  complex  liver,  consistiugof  five 
parts,  but  in  the  whole  animal  series  the  liver  is 
greater  where  the  lungs  are  smaller.   The  liver  is 
less  developed  in  man  than  in  many  other  mammalia, 
but  more  in  Europeans  and  other  flesh-eaters  than 
the  inhabitants  of  warm  climatos.    2.  Perspiratory 
glands.    The  herbivora  and  man  have  an  immense 
number  of  perspiratory  glands  in  the  skiu  by  which 
superfluous  heat  escapes.    The  carnivora.  eating 
lean  meat,  which  supplies  no  abundance  of  animal 
heat,  are  deficient  in  these  glands.    It  is  well  known 
that  the  dog  perspires  chiefly  from  the  tongue. 
Some  years  ago,  when  it  was  supposed  that  vegetable 
substance  was  destitute  of  "  azote  "  or  "  nitrogen," 
it  was  argued  that,  therefore,  for  the  renewal  of  our 
muscular  tissues,  flesh  meat  was  needed  ;  but  as 
the  flesh  of  sheep  and  oxen  is  acknowledged  to 
contuin  as  much  nitrogen  as  the  flesh  of  man,  I  ask 
whence  do  they  derive  it  P   They  do  not  eat  flesh. 
Then  man  without  eating  flesh,  may  get  it  as  they 
do.  since  his  anatomy  is  like  theirs  ;  whether  they 
get  it  from  their  vegetable  food  or  from  the  nitrogen 
of  the  atmosphere.   The  carnivora  never  masticate 
their  food,  but  the  herbivora  and  man  do,  and  in  the 
process  the  food  becomes  mixed  with  the  saliva, 
which  (according  to  l.iebig)  incloses  air  iu  the  shape 
of  froth.  Instiuct  is  harmony  with  itself.  The  beast 
which  e;its  flesh  delights  in  the  sight  and  smell  as 
well  as  in  the  taste  of  a  mangled  victim  ;  while  his 
prey  is  alive  tho  very  sight  or  smell  of  it  attracts 
him,  but  the  si^ht  of  herbuge,  roots,  and  fruits 
gives  him  no  pleasure  and  excites  no  action.  On 
the  contrary  the  herbivorous  animal  is  attracted  by 
tho  verdaut  mead,  aud  there  selects,  unerringly,  the 
plants  best  suited  to  it ;  here  again  Bight,  smell,  aud 
taste  are  gratified  iu  harmony.    The  same  remarks 
apply  to  those  animals  whose  instiucts  lead  them  to 
feed  ou  decaying  auiutalor  v.-g.jtable  matter :  objects 
to  us  most  revolting  gratify  nil  their  senses  at  once. 
When  by  smell,  right,  and  taste,  un  object  allures 
man  to  eat  we  may  believe  such  an  object  to  be  bis 
natural  and  reasonable  food.    The  observations  of 
the  poet  Shelley  may  aptly  conclude  this  portion  of 
the  subject :— "  There  is  no  disease,  bodily  or  montal, 
whioh  the  adoption  of  vegetable  diet  and  pure  water 


has  not  infallibly  mitigated  wherever  the  experiment 
has  been  fairly  tried.  Debility  is  gradn  dly  con- 
verted into  strength,  disease  into  healthfuluess 
madness  aud  all  its  hideous  variety— from  the' 
raviugs  of  the  fettered  maniac  to  unaccouutable 
irrationalities  of  ill-temper  that  makes  a  hell  of 
domestic  life— into  a  calm  and  considerate  evenness 
of  temper  that  alone  might  offer  a  certain  pledge  of 
the  future  moral  reformation  of  society.  On  a 
natural  system  of  diet  old'  ave  would  be  our  last 
and  our  only  malady.  The  term  of  onr  existence 
would  be  protracted— we  should  enjoy  life,  and  no 
longer  preclude  others  from  the  enjoyment  of  it; 
all  sensational  delights  would  be  infiuitely  more  ex- 
quisite and  perfect :  the  very  sense  of  being  would 
then  be  a  continued  pleasure  such  as  we  now  feel  it 
in  some  few  and  favonred  moments  of  onr  youth. 
By  all  that  is  sacred  in  our  hopes  for  the  human 
race  I  conjure  those  who  love  happiness  and  truth  to 
give  a  fair  trial  to  the  vegetarian  system.  Reason- 
ing  is  surely  superfluous  on  a  subject  whose  morits 
an  experience  of  six  months  would  set  at  rest  for 
ever.  But  it  is  only  among  the 'enlightened  and 
benevolent  that  so  great  a  sacrifice  of  appetite  and 
prejudice  cau  be  expected,  even  though  its  ultimate 
excellence  should  not  admit  of  dispute.  It  is  found 
easier  by  the  Bhort-sight-d  victims  of  disease  to 
palliate  their  torments  by  medicioe  than  prevent 
them  by  regimen.  The  vulgar  of  all  ranks  are  in- 
variably sensual  *nd  indocile,  yet  I  caouot  but  feel 
persuaded  that  when  the  beuefits  of  vegetable  diet 
are  mathematically  proved,  when  it  is  as  clear  that 
those  who  live  naturally  are  exempt  from  premature 
death  as  that  one  is  not  nine,  tho  most  sottish  of 
mankind  will  feel  a  preference  towards  a  long  and 
tranquil  contrasted  with  a  short  and  painful  life."— 

A  V BO KTARIAN. 

[26281.] -New  Battery.— I  behove  the  mineral 
proposed  to  bo  used  was  a  carbonate  of  copper.  Any 
ore  of  this  class  will  constitute  a  Daniell  cell  in 
presence  of  dilute  acid  or  other  solvent,  as  it  just 
makes  the  copper  solution  for  itself.  It  is  purely  a 
matter  of  cost,  as  of  course  it  is  more  trouble  than 
using  sulphate.  It  might  be  used  to  advautage  in  a 
slow  acting  cell  of  the  Miuotto  type,  so  arranged 
that  the  copper  would  dissolve  out  oalv  as  needed , 
and  thus  prevent  copper  going  to  the  ziuo.— SlOMA. 

[26293.] -Celluloid. -Will  yon  allow  me  to 
correct  a  printer's  error?  Bv  some  extraordinary 
blunder  the  word  "ivorito  has  been  printed 
"  Toorite." — A.  P.  J. 

[2o29S.]  —  Violin  Matters.  —  In  reply  to 
"  Peddler's "  question  asked,  yes.  but  not  very 
brilliantly.  Will  "Fiddler"  and  others  kindly 
give  a  list  of  those  errors  one  is  likely  to  contract 
in  learning  to  play  without  a  master,  that  I  may 
raard  airainst  themP  Shall  I  obtain  "  Kreutzer's 
Violin  Method  9"  I  have  little  time  at  ray  disposal, 
but  should  be  glad  tokuow  whether  1  could  learn  to 
play  fairly  in  about  half  a  dozen  years?  Many 
thanks  to  those  who  have  answered  ray  query  thus 
far ;  will  they  kindly  assist  me  furthor  bv  answering 
the  above,  and  recommending  the  best  mode  of 
study?— Poor  Beginner. 

[20301.1 -Electro- Magnet.— The  following,  I 
hope,  will  enablo  "  Pecksuiff  "  to  answer  my  query 
satisfactorily  :— 1.  Tho  magnet  is  to  be  worked  close 
to  tho  battery.  2.  I  intend  using  two  of  Leclanche's 
cells.  3.  The  magnet  is  for  an  electric  bell  which  I 
purpose  connecting  to  a  clock,  so  that  it  may  ring 
at  a  certain  hour  in  the  morning  and  wake  me  up. 

[26310.]—  Pumping.— In  reply  to  "  W.  S.  W.,"  I 
have  found  to  get  a  common  pamp  to  work,  and 
throw  a  good  stream,  the  distance  should  not 
exceed  29ft,  although  it  will  work  at  30ft.  or  a  few 
inches  more;  but  tho  valves,  bucket.  As.,  must  be 
made  to  fit  very  nice,  aud  then  it  will  sometimes 
lose  its  water,  being  aff  noted  by  changes  of  the 
atmosphere. — Winch  moke  hill. 

[26310.]— Pumping.  — Dr.  Tate  gives  32ft.  as 
the  greatest  distance,  but  others  us  much  as  Sift. — 
that  is.  if  the  pump  is  in  good  condition. — A.  S.  S. 

CORBKILLE. 

[26316.]— Ropes.— The  breaking  weight  in  tons 
is  given  by  tho  formulas : — 

Breaking  weight  =  0"2  C5  for  hemp  ropes 

„  =  l'S  C3  for  iron  wire  ropes 

,,  =  2'5  C1  for  steel  wire  ropes, 

where  C  is  the  circumference  in  inches  of  ths  rope. 
Equating  these  respectively  to  0  we  find  the  circum. 
ference  of  a  hemp  rope  which  will  break  with  6  tons 
to  b'j  5  4772ia.,  of  au  iron  wire  ropi  Sin.,  and  of  a 
steel  wire  rope  l'5t92in.— 0.  W.  Hodgson. 

[20317.1  —  Trioyoles.  —  I  regret  I  cannot  give 
J._  Pressdee  any  information  concerning  Booth's 
tricycle,  as  I  never  saw  it,  though  the  maker  offered 
to  show  it  to  auy  one  desirous  of  inspecting  it,  at 
the  same  time  stating  it  answered  well.  I  have 
completed  one  propelled  ou  the  same  principle,  with 
two  driving  wheels  and  oua  tmiliug ;  each  wheel  is 
driven  with  a  shortonuked  ban  llo  through  the 
framing,  dispensing  with  the  long  double-crank  as 
iu  the  veloeiiuaue.  so  thit  a  lam  >  person  of  either 
sex  cau  sUp  into  it.  The  trailing  wheel  follows  as  a 
castor  uuder  a  sofa  or  steered  by  the  feet  if  pre- 
ferred.— C.  T. 

[26321.]—  Charcoal  as  Mediolne.—  I  believe  the 
best  charcoal  tor  medicinal  use  is  obtained  from  the 
acacia  of  the  forest  of  Beuon,  near  Li  ttoohelle. 
"  It.  T.  W.'s"  second  query  is  answered  by  tke 
annexwd  table  r— 
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Woods.  Vegetable  Matter.  Carbon.  Ash. 
Laburnum  ...  74234  ...  2*580  ...  1180 
Chestnut        ...    78-304     ...      23  280   ...  0*16 

Acacia    75774     ...      22941    ...  1295 

Walnut   73-476     ...      20668   ...  0-861 

Holly    78  074     ...      19-918   ...  ri08 

Maple    79401     ...      19  841    ...     0  768 

Pine    79  441     ...      19-204   ...  1*856 

A»h    79287     ...      17-972   ...     2  961 

— C.  W.  Hodgson. 

[28325.1— Damp  Walls.— I  found  tbe  following 
successful,  bnt  it  necessitates  the  removal  of  jour 
paper :— Apply  two  or  three  coats  of  silicate,  letting 
eaeh  coat  dry  before  putting  on  the  next.  Then 
put  on  lead  paper.  The  damp  in  our  house  was 
caused  by  sea  sand  baring  been  used  in  building. 
If  the  ground  rises  behind  your  house  you  may  also 
be  obliged  to  put  a  few  coats  of  silicate  on  the  lower 
part  of  the  outer  wall  to  prevent  soakage.  Silicate 
can  be  made  to  any  colour  that  may  be  required.— 
Ibbnb. 

(.26325.1— Damp  Walla.— If  the  mortar  is  made 
with  road  sand  or  road  sweepings,  it  will  take 
several  years  before  the  house  will  get  thoroughly 
dry,  untd  the  saline  matter  from  the  urin«  of  horses 
and  other  animals  in  it  has  perished.  "  W.  S."  can 
do  no  better  than  giro  the  house  outside  two  coats 
of  boiled  oil.— Winchkobb-hill. 

[26325.]— Damp  Walla.— Will "  Mono-Sulphide  " 
•ay  how  many  times  it  is  necessary  to  repeat  tbe 
soap  and  alum  process  to  render  a  damp  wall 
impervious,  and  if  Castile  soap  is  essential  P  I  can 
recommend  Szereltuey's  paints  for  the  purpose,  as  I 
gave  a  damp  plaster-faced  wall  two  coats  of  their 
stone  liquid,  and  afterwards  one  of  "  enamel  "  paint, 
and  it  is  now  with  a  dry,  bard  face,  although  I 
have  no  doubt  the  plaster  has  perished  underneath, 
and  would  tumble  down  with  a  kick.— J.  M.  T. 

[26327.1—  Chances.— If  the  probability  of  each 
kind  of  shot  be  equal,  as  the  number  of  permutations 
with  repetition  of  four  things  takeu  five  at  a  time  is 
1024,  the  probability  of  any  given  order  of  five  shots, 
asO,  3,  0,  3,3,  is  ,fo  s<  or  the  odds  are  1,023  to  1 
against  it.  Or,  the  chance  of  each  kind  being  J, 
the  probability  of  any  assigned  order  of  five  shots 
>»  (J)*  =  tA*.  This  is  the  probability  that  after  the 
first  series  of  five  shots  has  happened  the  next  series 
will  be  the  same ;  the  probability,  before  beginning 
to  fire,  that  a  certain  order  will  oecur  in  the  firat 
series  of  five  shots,  and  the  same  order  in  the  second 
series,  is  (rsW  =  tstIit*.  If  the  shots  have  different 
probabilities  the  probability  of  any  series  is  tbe 
product  of  the  probabilities  of  the  respective  Bhots. 
— C.  W.  Hodgson. 

[26331.]— -Heating  Apparatus  for  small  Green- 
house.—Thanks  to  "Coil"  for  his  answer  to  my 
query  respecting  the  above,  but  I  do  not  think  the 
arrangement  he  has  sketched  will  answer  my  pur- 
pose. It  would  do  very  well  so  far  as  carrying  off 
the  fumes  of  the  gas  is  concerned ;  but  from  what 
I  can  understand  from  the  sketch,  the  fumes  also 
have  every  facility  of  escaping  into  the  greenhouse 
at  the  place  where  the  air  goes  in  to  supply  the 
burner,  which  is.  I  presume,  on  the  left-hand  side  of 
the  sketch.  What  I  require  is  some  apparatus 
which  will  effectually  prevent  the  least  trace  of  any 
of  the  fumes  from  escaping  into  the  house,  to  the 
detriment  of  the  plants.— W.  H.  E.  B.  L. 

[28338.]—  Oxyhydrogen  Lime-light.— You  will 
require  for  the  production  of  a  good  Time-light  two 
gas  bags,  two  pair  pressure  boards,  tubing,  and  a 
good  jet ;  with  these,  and  a  hard  lime  ball,  you  will 
be  able  to  go  to  work.  In  the  first  place,  you  must 
fill  your  bag  with  oxygen;  this  you  make  from 
chlorate  of  potash  and  binoxide  of  manganese, 
about  lib.  of  chlorate  and  Jib.  of  binoxide  being 
sufficient  to  fill  the  bag.  The  other  bag  should  be 
filled  with  either  pure  H,  or  with  coal  gas; -having 
filled  both  bags  you  then  place  them  under  the 
pressure  boards,  using  about  84lb.  on  each  board, 
or  if  a  brilliant  light  is  used  have  1121b.  on  each 
board,  having  all  connected,  the  H  pipe  going  on 
left  tap  of  jet,  and  the  O  on  right  tap.  Then  place 
lime  ball  on  the  pin  to  carry  it,  and  turn  on  a  little 
H.  Leave  this  burning  for  a  couple  of  minutes  so 
as  to  warm  lime  gently,  then  turn  on  the  H  tap  to 
the  full,  and  gradually  torn  on  the  O  tap.  The 
flame  will  first  have  a  yellow  colour,  and  then  will 
become  mnoh   smaller.  The  H  should  then  be 

Ctly  turned  off  until  nothing  bnt  the  smallest 
le  is  seen ;  there  shonld  not  be  any  waste  of  H. 
The  so-called  blown-through  jet  requires  one  bag, 
but  la  not  satisfactory. — W.  J.  Lancaster. 

[26351. J  —  Enamel  off  Bath.  —  Maxted's  silex 
paint  answers  well.  I  cannot  give  the  names  of  the 
manufacturers,  as  they  do  not  advertise  in  the 
Mechanic— C. 

126359.] — Getting  Tar  Off  Canvas— Use  Butter. 
— Ibbnb. 

[26359.]— Getting  Tar  Off  Canvas.— Soak  well 
with  sweet  oil  or  paraffin,  afterwards  wash  with 
soap  and  water,  adding  a  little  soda  and  a  little 
fuller's  earth. — Joseph  William  Fbnnell. 

[28369.]— Getting  Tar  off  Canvas.— Spirits  of 
turpentine  will  effectually  remove  it.  Apply  first 
with  a  brush  untd  the  plaoe  is  softened,  then  scrub 
with  a  hard  nail-brush  (fed  with  turps),  and  finally 
with  a  pledget  of  flannel.— A.  P.  J. 


sailors  in  the  navy— vis.,  soaking  them  in  urine  for 
two  or  three  days,  and  then  a  good  hard  scrub. — 
A.  S.  8.  Corbbillb. 

[26359.]-Getting  Tar  off  Canvaa.— Try  tur- 
pentine or  benzoline.— G.  Narbeth. 

[26360.]— Pood  Adulteration.— A  better  test  of 
turmeric  than  ammonia  is  to  boil  a  little  of  your 
mustard  in  water,  then  moisten  a  piece  of  filter- 
paper  in  the  solution,  then  dip  it  into  a  solution  of 
caustic  soda,  and  finally  into  a  solution  of  borax 
made  acid  by  the  addition  of  hydrochloric  acid.  If 
there  is  any  turmeric  upon  your  paper  it  will  become 
blue.— Caractacus. 

r 2638 1.1— White  Paint.— From  your  description 
I  fancy  the  "  enamel  white  "  was  simply  white  paint 
mixed  with  varnish  to  the  proper  consistency  for 
use.  It  dries  rather  quickly.  The  insides  of  baths 
are  generally  done  with  it.  White  sealing  wax  dis- 
solved in  spirits  of  wine  would  probably  do  for 
writing.— Ibbnb. 

[26361.1— White  Paint.— The  first  part  of  your 
query  asks  for  what  we  use  for  enamelling— viz.. 
white  lead  ground  in  white  hard  varnish,  and 
thinned  ont  with  the  same :  tbe  latter  part  of  your 
query  is  somewhat  inconsistent  with  common  sense. 
All  white  letters  are  usaally  written  twice  over,  as 
white  lead  does  not  cover  at  once  sufficiently. 
Zinc  white  is  worse,  although  whiter.— Joseph 
WrLLiAM  Fennbll. 

[26361.1— White  Paint.— Zinc  white,  mixed  with 
pale  copal  varnish.  For  writing,  get  a  large  tube 
of  sine  white,  mix  with  varnish  or  Unseen  oil,  J  ; 
turps,  J ;  and  dryers.— G.  Narbeth. 

[26384.1— Secondary  Current.— The  secondary 
current  from  an  intensity  coil  has  the  power  of 
magnetising  iron,  but  not  in  the  same  degree  as  the 
battery  current,  because  as  it  is  passing  through  a 
very  fine  wire  its  quantity  is  decreased ;  and  it  is 

?uantit.v  which  is  necessary  for  the  production  of 
all  electro- magnet  effects.  On  increasing  the  dia- 
meter of  the  secondary  wire  the  magnetic  effect! 
become  more  and  more  marked.  The  effect  of  the 
sudden  reversal  of  flow  which  takes  place  during 
the  break  and  make  contact  of  the  inductiou  cou 
wiU  cause  the  iron  to  continuously  reverse  its  poles. 
It  is  possible,  however,  to  construct  a  coil  in  such  a 
manner  as  to  send  the  secondary  flow  in  one  diroc- 
lion  only.— A.  F.  J. 

[26385.]— Bichromate  Battery.— Procure  two 
dozen  graphite  plates  about  4in.  by  Sin,  Cut  one 
dozen  {in.  sheet  zinc  to  the  same  size.  Now  cut  two 
dozen  strips  of  any  dry  wood  (preferably  mahogany) 
Sin.  long  by  tin.  wide,  and  3-l6in.  thick.  Soak  them 
in  net  melted  paraffin  (the  solid).  Procure  one  dozen 
binding  screws  of  the  shape  of  h,  having  the  lower 
jaws  wide  enough  apart  to  clamp  two  graphites,  one 
lino,  and  two  wooden  strips  together.  Procure  also 
one  dozen  strips  of  sheet  copper,  about  tin.  wide  by 
4in.  long.  These  materials  will  be  sufficient  for  a 
dozen  elements  or  cells,  and  must  be  put  together  as 
follows :— Plaoe  on  a  flat  table  a  plate  of  graphite ; 
on  this,  at  one  extremity,  place  on  a  wooden  slip, 
allowing  Jin.  to  project  on  either  side.  Over  this 
plaoe  the  zino  plate.  Now  with  a  bit  of  coarse  sand- 
paper, make  one  end  of  one  of  the  strips  of  copper 
to  shine ;  do  likewise  with  one  of  the  corners  of  the 
zinc  plate  over  the  wooden  strip ;  lay  about  i in.  of 
the  copper  strip  on  that  corner  of  the  Vino,  the  re- 
maining Sjin.  projecting  upwards  away  from  the 
zinc.  Put  another  wooden  strip  over  this,  then  lay 
a  second  graphite  plate  over  all,  and  clamp  all 
together  with  one  of  the  binding  screws  placed  in 
the  centre  of  the  end  where  the  wooden  strips  come. 


C    z  c 


(See  Fig.  in  which  C  C  are  the  two  graphite  plates, 
Z,  the  zino ;  W,  the  ends  of  the  wooden  strips ;  S,  the 
copper  strip ;  and  B,  the  clamp,  or  binding  screw.) 
The  only  precaution  needed  in  putting  up  these 
plates  is  that  the  binding  screw  that  clamps  the 
plates  together  shonld  not  come  into  contact  with 
the  edge  of  the  sino  plate ;  and  it  is  easy  to  avoid 
this  by  putting  a  thin  strip  of  guttapercha  just  over 
the  zino  plate,  where  the  clamp  crosses  it.  In  pre- 
cisely the  same  mode  the  remaining  eleven  elements 
are  clamped  up.  For  cells  I  have  used,  with  suc- 
cess, common  deal  boxes,  4Jin.  long  by  2 in.  wide, 
and  8io.  deep  (all  internal  measurement),  nailed 
together,  and  then  payed  insida  and  outside  with  a 


varnish  compound  of  boiled  oil  and  resin.  When 
each  "couple"  is  plaoed  in  its  cell  the  projecting 
ends  of  the  wooden  strips,  which  separate  the  zincs 
from  the  graphites,  rest  on  the  cell— but  tbey  he  mar 
made  to  rest  upon,  or  be  affixed  to  a  long  rod  on  each 
side,  by  means  of  which  the  whole  dozen  "  couples  " 
can  bo  lifted  from  the  acid  solution  atones.  Of 
course,  when  to  be  used  together  for  electric  light, 
or  other  purposes,  requiring  considerable  intensity, 
each  copper  strip,  projecting  from  tbe  sine  (except 
the  last,  which  forms  one  of  the  poles  of  the  battery, 
and  must  be  attached  to  a  thick  copper  wire),  most 
be  joined  up  to  the  graphite  in  the  next  cell  by 
means  of  the  nick  in  the  binding  screw  at  B.  1 
battery  of  the  description  given  above  will  give  for 
an  hour  or  so  a  really  good  light,  and  need  not  cost 
(if  home  made)  mora  than  -£L— Dr.  Caplin'i 
Electrician. 

[29365,]— Bichromate  Battery.— 60  cells  con- 
taining alternate  plates  of  carbon  and  line,  each 
about  4in.  by  Sin.,  and  Jin.  thiok.  placed  as  doss 
together  as  possible  without  touching,  will,  wbes 
charged,  give  you  a  fair  light.  The  plates  should 
be  hung  over  the  junction  of  the  cells— C  on  oni 
side  of  partition,  and  Z  on  other  side,  both  con- 
nected by  means  of  a  wire  or  metal  strip.— W.  J. 
Lancaster. 

[26369.]— Worm-eaten  Shelves. — Dissolve  sul- 
phate copper  in  boiling  water,  and  saturate  shelves. 
— Q.  Narbbth. 


.]  —  Worm-eaten  Shelves.  —  The  beet 
method  you  oan  take  is  to  give  the  shelves  in  your 
pantry  a  good  wash  with  turpentine,  and  repeat  if 
necessary.— Onb  Who  has  Tried  It. 

[26389.J— Worm-eaten  Shelves.— Take  I  qnart 
of  common  benzoline,  infuse  in  it  loz.  of  Chili 
capsicum  for  24  hours.  Remove  everything  from 
yonr  pantry.  Paint  over  the  shelves  thoroughly 
with  the  above  mixture,  being  very  careful  to  sop 
the  wood  well,  especially  where  "  holy."  Clow  the 
door  of  the  pantry  and  leave  it  undisturbed  for  s 
few  hours.  Certain  cure.— S.  Bottom*. 

[28370. J— Dairy  Building.— As  to  aspect.  I 
should  say  north,  as  the  great  object  is  to  keep  tb« 
dairy  as  cool  as  possible.  It  should  not  be  too  math 
inclosed  by  trees  as  the  fresh  air  cannot  get  st  it, 
but  it  would  be  a  good  thing  to  have  a  few  trees  to 
shelter  it  from  the  sun's  rays.  With  regard  to  con- 
struction, there  will  not  be  muoh  difference  between 
hollow  and  solid  walls,  although  a  greater  amount 
of  dryness  will  be  obtained  by  building  them  hollow. 
A  thatched  roof  is  far  preferable  to  a  tiled  oot, 
especially  if  it  is  continued  2ft.  or  3ft.  beyond  the 
wall  line  and  supported  on  posts,  as  this  protects 
the  walls  from  the  sun,  and  keeps  the  air  cool  imme- 
diately round  the  building.— Nbxo. 

[26370.]— Dairy  Building. — A  dairy  shonld  be 
kept  as  cool  and  airy  as  possible,  and  for  this  reason 
it  must  face  the  north  or  east.  Trees  shonld  be  kept 
at  a  distance  from  it,  in  order  that  there  may  be  a 
free  circulation  of  the  wind  about  it.  Hollow  waU» 
are  tbe  best  of  course,  but  solid  ones  will  do  well 
enough.  The  point  to  be  attended  to  is.  that  the  out- 
side temperature  must  influence  that  of  the  interior 
as  little  aj  possible.  A  thatched  roof  must  not  be 
put  on,  as  it  is  far  too  warm— tile  or  slates  mnit  be 
used.  The  apartraeuts  must  be  well  lighted  and  ven- 
tilated. If  the  dairy  is  used  for  cheesemabngrt 
must  be  heated  in  winter  to  ripen  the  cheese,  eitner 
by  a  itove,  or,  what  is  better,  a  steam  boiler  sort 
pipes.  If  "  Sir  Oow  "  wishes  more  informstion  I 
shall  be  happy  to  give  it.— Ploughman. 

[26371.]-Cement«.— "  G.  C.  J."  wants  to  know 
how  to  tell  Portland  cement  when  properly  •«*»°°efl- 
Allow  me  to  assure  him  that  there  is  no  snch  taini 
as  "properly  seasoning"  Portland  cement,  a 
dangerous  cement  may  be  modified  by  allowing- » 
to  remain  unpacked  in  a  dry  warehouse  for  a  lengtn 
of  tims,  but  no  modification  whatever  a«  w" 
such  cement  of  an  approved  quality.  *ortU3° 
cement  presents  several  peculiarities  in  lti  e*rw 
stages  of  manipulation,  which  indicate  its  flualw- 
When  in  a  powdered  state,  if  gritty,  there  is  a  fsuK 
in  the  grinding,  but  it  may  be  in  all  other  reepecw 


likely  to  be  dangerous.  As  a  further  test,  «w» ' 
round  cake  about  4in.  diameter  and  Jin.  uw* 
immerse  this  in  water,  and  if  after  twelve  nouriij 
presents  no  signs  of  oracking,  it  may  be  Pro!*0°?/ri 
good.  I  should  not  object  to  cement  «?W™s"; 
hydraulic  purposes  if  there  were  slight  w^"*^ 
of  cracking  after  a  week's  immersion,  and  W 


importance.   A  cake  should  be  made  withoo w 
immersed,  and  if,  when  being  mixed,  it  •DIe.u*"^,' 
and  is  whitish,  the  oement  is  not  good,  u, 
other  hand,  when  the  cake  has  been  a  <*W]*j°L£L 
set,  and  it  ii  yellowish,  it  is  cot  good.  \  /~j  & 


repeat,  where  good  quality  only  is  rnaum- 
oement  should  be  slow  setting,  and  of  a  g™*ftaes\ 
A  manager  of  a  shipyard  once  returned  »°™ 
because  it  was  so  slew  setting,  and  °*  *  '.tnus 
tested,  a  section  IJin.  by  li.in.  stood  s  J^^Ss 
of  7001b.  when  seven  days  moulded.  An  e* 
contractor  returned  a  sample  of  MmeD/ia~y  Tbe 
declared  it  was  "  muck,"  and  never  ^"^ZX^tio 
sample  was  plaoed  on  one  side,  and  *4?w?vt  ,-ajent 
unmolested,  and  when  examined  was  the  ■*•■ 
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that  I 
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the  writer  of  these  lines  ever  saw.  It  was  heavy, 
grey,  uud  as  hard  as  flint.  A  certain  C.E.  and 
proprietor  of  cement  works  was,  on  one  occasion, 
greatly  alarmed  in  consequence  of  certain  indica- 
tions of  a  test-sample.  Out  of  the  very  same  package 
I  made  a  test,  aud  obtained  the  most  satisfactory 
results.  This  was  totally  owing  to  the  difference 
in  mixing,  which  should  always  be  speedily  done,  so 
that  crystallisation  be  not  disturbed.  —  Robert 

LOONET. 

[26375.]— Phosphor  Bronae— Phosphor  bronze 
(1)  melts  at  a  few  degrees  less  than  copper — about 
1,090°  Fahr.  2.  Yes,  dependent  upon  the  percen- 
tage of  phosphorus.  3.  Some  varieties  are  even 
tougher  than  iron.  4.  It  is  malleable  when  the 
phosphorus  does  not  exceed  5  p.c.  5.  It  will  take  an 
edge  almost  fKjual  to  the  very  best  steel,  tf.  Not 
that  I  am  aware  of.  See  also  p.  07  and  471  of  Vol. 
of   the  English   Mechanic.  —  Selimo 

ONE. 

[26378  and  26379.]— Organ  Queries.— "  Brass 
Band  "  evidently  does  not  possess  the  least  elemen- 
tary knowledge  of  the  subject  on  which  he  asks 
questions.  His  scheme  is  an  abortion,  and  the 
carrying  of  it  out  impossible.  Let  him  read 
Hopkins  and  Rimbault's  book  on  the  "  History  and 
Construction  of  the  Organ,"  and  get  a  peep  into  the 
interior  of  an  organ  in  course  of  construction.  He 
asks  what  the  cost  of  such  a  scheme  as  In  -  would  be. 
Is  it  too  cruel  to  say  that,  as  there  is  to  be  no  metal 
need,  he  might  make  it  cheaply  out  of  his  own  head  '( 
— Spotted  Tommt. 

[26379.]— Organ  Stops  — The  stop  called  octave 
conveys  its  own  meaning  in  the  name,  which  is  one 
oetave  above  open  diapason ;  this  wonld  make  it  4ft. 
tone,  of  course.  The  fifteenth  is  one  octave  above 
the  stop  called  octave,  therefore  being  two  octaves 
above  tbo  open  diapason ;  the  rule  in  the  pitch  of 
organ  pipes  is,  that  tbe  open  diapason  is  taken  as  a 
foundation,  and  all  stops  on  the  soundboards  are 
calculated  from  it.  "Brass  Band"  speaks  of  the 
top  pipes  of  fifteenth  being  so  small  that  it  would  be 
almost  impossible  to  make  them,  and  he  also  asks  if 
the  stop  runs  through  to  the  top.  All  stops  ran  to 
the  top— they  would  be  of  very  iittlo  use.  it  they  did 
not.  As  to  the  small  pipes,  there  are  pipes  in  the 
mixture  stops  ouly  about  |in.  long,  meaning  the 
body  of  pipe,  of  course,  but  perhaps  "  Brass  Band  " 
means  wood  pipes.  If  so,  1  have  got  a  stop  diapason 
pipe  only  Jin.  long  in  tbe  body,  and  that  tukes  in  the 
plug  at  the  end,  and  can  be  tuned  by  it.  I  made  it 
ju»l  as  an  experiment  in  wood.  1  would  have  an- 
swered the  other  query  for  "  Brass  Band,"  on  small 
aamber-organ,  but  it  would  take  some  time  to  go 
over  it  carefully  and  give  a  correct  answer,  and  I 
could  not  find  time  at  present.— J.  Kellt. 

[26382.]— Clamond's  Thermo-electric  Pile.— 
The  following  is  extracted  from  the  Telegraphic 
Journal:—  The  latest  form  of  pile  employed  by 
Clamond  consists  of  an  alloy  of  two  parts  of  anti- 
mony and  one  of  zinc,  as  tbe  negn'-ive  metal,  and 
ordinary  tinned  iron  sheet  as  the  positive  element— 
the  current  flowing  at  tne  heated  junction  from  the 
iron  to  tbe  alloy.  Tbe  alloy  is  cast  in  tbe  form  of  a 
flat  bar.  broader  at  the  middle  than  at  tbe  ends,  and 
measuring  from  2in.  to  .  [in.  in  length  by  in.  in  lin. 
in  thickness.  The  sheet  iron,  after  being  stamped 
out,  is  fixed  in  a  mould,  into  which  the  melted  alloy 
is  poured  .  before  tbe  alloy  has  cooled  the  mould  is 
opened  and  the  bars  are  removed.  The  alloy  melts 
at  560°  Fahr.,  and  expauds  considerably  on  cooling  ; 
tbe  more  frequently  it  is  recast  tbo  more  perfect  does 
it  become  in  admixture,  so  that  old  piles  can  be 
reconstructed  with  advantage.  The  alloy  is  very 
weak  and  brittle,  and  can  be  broken  almost  as  easily 
ns  loaf  sngar.  The  bars  are  arranged  in  n  radial 
manner  round  a  temporary  brass  e.»  liud*;r,  a  thin 
nhp  of  mica  being  inserted  between  the  tin  Ing  and 
the  alloy  to  prevent  contact,  except  nt  the  point  of 
junction.  The  number  of  radial  bars  varies  with  the 
size  of  the  pile  ;  eight  or  ten  are  geuerally  used.  The 
bars  are  secured  in  their  position  by  means  of  n 
cement  composed  of  powdered  asbestos  and  soluble 
glass  (a  solution  of  silicate  of  potash).  As  soon  as 
one  circle  of  bars  is  completed  a  ring  of  dry  asbestos 
is  placed  upon  it,  and  over  this  another  circle  of 
elements  is  built,  and  so  on  until  the  whole  pile  is 
completed.  The  entire  structure  is  consolidated  by 
means  of  cast-iron  franes  placed  at  the  top  and 
bottom,  and  drawn  together  by  means  of  screws  on 
rods.  The  inner  face  of  each  element  is  protected 
from  excessive  heat  by  a  tin  strip,  or  cup  of  tin,  bent 
round  it,  before  it  is  imbedded  in  tbe  cement.  The 
projecting  strips  of  tin  from  the  opposite  ends  of 
eacb  pair  of  elements  are  brought  together  and  sol- 
dered with  soft  solder  by  means  of  the  blowpipe. 
The  positive  poles  are  always  placed  at  the  top.  Tbe 
is  heated  by  gas  mixed  with  air,  on  the  Bunseu 
Arrangement  —  that  is  to  say,  tbe  tube  up  which 
the  gas  passes  is  pierced  with  a  number  of  small 
holes,  and  these  correspond  approximately  in  posi- 
tion, as  well  as  in  number,  with  the  elements  em- 
ployed. Through  an  orifice  in  the  gas  supply  tube 
u  regulated  proportion  of  nir  passes,  and  this  mixes 
with  the  gas  before  entering  tbe  tube  forming  the 
chimney.  Through  the  small  holes  the  mixture 
escapes,  and  in  the  annular  space  between  the  tnbe 
and  the  elements  it  burns  in  small  blue  juts,  the 
products  of  tbe  combustion  being  carried  otf  at  the 
top.  When  the  combustion  is  going  on  properly  tbe 
earthenware  tube  glows  with  a  dull,  cherry  red 
colour,  and  noue  of  the  jets  should  impinge  on  the 
elements.   By  moans  of  an  excess  of  gas  the  pile 


may  be  overheated  and  the  connections  of  the 
elements  destroyed.  When  in  good  order  the  tem- 
perature of  the  inner  bars  should  be  about  4001 
Fahr.,  and  that  of  the  outer  about  200°  Fahr.  To 
prevent  as  far  as  possible  injury  from  overheating, 
and  at  the  same  time  to  lessen  the  consumption  of 
gas,  Clamond  has  recently  introduced  a  new  form  of 
pile,  from  which  he  derives  considerable  advantages. 
The  mixture  of  gas  and  air  is  still  burnt  as  before  in 
the  earthenware  tube  ;  but  this,  in  place  of  extending 
up  the  whole  height  of  the  battery,  is  carried  up  to 
only  about  half  its  height.  The  earthenware  tube 
in  the  new  arrangement  is  surrounded  by  an  iron 
tube  of  great  diameter,  which  is  carried  up  almost  to 
the  top  of  the  battery,  and  is  open  at  the  top.  The 
elements  are  placed  in  the  usual  way,  outside  the 
iron  tnbe,  and  from  the  bottom  of  the  annular  space 
intervening  a  chimney  leads  off.  The  bottom  of  the 
pile  is  covered  over  by  a  closely  fitting  moveable 
cover.  The  sir  enters  at  the  bottom  of  the  iron 
tube,  and  the  heated  gases  pass  upwards  to  the  top  ; 
finding  no  means  of  escape  there  they  curl  round, 
and,  descending  ontside  the  iron  tnbe— i.e..  between 
it  and  the  elements— they  finally  make  their  exit  by 
means  of  the  chimney  alrendy  referred  to.  The  ele- 
ments are  thus  heated  partly  by  radiation  from  the 
iron  tube  and  partly  by  the  heated  gases  on_  their 
way  downwards  to  the  chimney.  Not  only  is  the 
danger  arising  from  the  gas  jets  impinging  on  the 


elements  thus  removed,  but  the  consumption  of  gas 
is  reduced  by  one-halt.  Should  a  bad  connection 
occur  it  is  short-circuited  by  a  piece  of  wire,  and 
besides  a  defective  element  can  readily  be  cut  and 
replaced  by  a  sound  one.  A  small  gas  regulator  (to 
keep  the  pressure  of  the  gas  as  far  as  may  be  con- 
stant) is  employed  with  each  machine.  The  consump- 
tion of  gas,  in  small-sized  elements,  is  stated  to  be 
about  1ft.  per  hour  per  each  volt,  of  tension.  Where 
gas  is  not  available  for  heating  purposes,  coko  or 
charcoal  is  found  to  answer  very  well.  Iron  screens 
are  sometimes  employed  to  surround  the  pile,  their 
object  being  to  cool  the  external  Burfaco  of  the 
elements  by  causing  n  current  of  cold  air  to  flow 
over  them.  They  likewise  prevent,  to  a  certain 
extent,  the  fracture  of  the  bars  which  takes  place 
if  the  pile  cools  too  rapidly.  The  electro-motive 
forco  of  n  thermo-electric  element,  such  as  those 
employed  in  Clamond's  pile,  is  such  thnt  20  elements 
may  be  considered  as  equivalent  to  one  Daniell's 
cell,  in  this  respect — that  is,  they  give  about  one 
volt.  The  following  table,  verified  by  Mr.  Latimer 
Clark,  gives  the  electro- motive  force,  internal  resist- 
ance, and  consumption  of  gas  for  the  piles  of  this 
description,  as  sold  by  the  Thermo-electro-genorator 
Company  :— 
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•  The  resistance  It  that  of  the  piles  in  their  hot 
state ;  when  cold  it  rises  about  25  per  cent. 

The  smallest  of  the  above  piles  costs  about  £3,  the 
largest,  whether  for  quantity  or  tension,  nbout  .£32. 
Tbo  working  efficacy  of  the  piles  may  be  jndged  by  the 
fact  that  a  battery  of  375  elements  (wuosc  internal 
resistance  was  4  5  ohms.,  and  electro-motive  force 
14  0  volts.)  deposited  about  180grs.  of  copper  per 
hour  ;  but  then  tho  electro-motive  forco  was  sufficient 
to  have  created  a  similar  deposit  in  several  succes- 
sive cells,  so  that  no  practical  results  have  yet  been 
made  known  which  could  be  accepted  ns  a  theoretical 
possibility  of  the  work  to  be  effected  by  them  in  this 
respect.  Tho  electric  light  furnished  by  them  is 
powerful  and  constant;  but  a  very  large  number  of 
elements  have  to  be  employed  in  order  to  secure  this. 
For  loboratory  nse  they  are  very  handy,  and  by 
utilising  the  waste  heat  of  kitchen  fires  they  might 
doubtless  bo  employed  to  considerable  advantage  for 
domestic  purposes.  I  inclose  cut  to  illustrate 
general  arrangement  of  parts.— A.  F.  J. 
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[26383.]— Chlorinated  Soda. —  I  read  to  my 
horror  that  1  obtain  "  chlorine "  from  bleaching 
powder,  which,  of  course,  is  absurd.  I  ought  to 
have  written  hypochlorous  acid."  Chlorinated 
soda  is,  of  course,  hypochlorite  of  soda. — Cajcton 
Ron. 

[26381.]— Fleas  in  Old  Thatohed  Cottage.— 
Give  them  plenty  of  lime.— F.  D. 

[26381.]— Fleas  in  Old  Thatched  Cottage- 
Some  years  ago,  in  unpacking  a  case  which  came 
from  abroad,  1  found  myself  covered  with  fleas,  and 
they  swarmed  over  the  warehouse  to  such  an  extent 
as  to  become  quite  unbearable.  After  trying  many 
things  to  get  rid  of  the  unwelcome  imports  a  friend 
recommended  oil  of  pennyroyal.  Short  bits  of 
coarse  cord  unravelled,  saturated  with  the  oil  and 
strewed  about  the  warehouse  acted  like  magic,  in 
12  hours  not  a  flea  was  to  be  seen. — Merchant. 

[26384.]— Fleas  in  Thatched  Cottages.— You 
cannot  do  better  than  get  a  stone  of  14lb.  of  unre- 
fined brimstone,  and  burn  it  in  the  place  at  least 
twice  in  an  iron  pan.  This  is  a  sure  way  of  destroy- 
ing the  above  pests.  Be  careful  to  keep  the  doors 
and  windows  closed  while  you  are  burning.— D.  T. 
P.  A. 

[96384.] — Fleas  in  Old  Thatohed  Cottage.— 
Read  the  receipt  given  in  my  reply  to  26369.  Apply, 
in  the  daytime,  when  no  fire  or  light  is  about,  the 
name  solution  liberally  all  over  the  roof  and  walls  of 
the  cottage  by  means  of  a  gardener's  syringe.  I 
will  guarantee  the  rosults  to  be  perfectly  satisfac- 
tory.—S.  Bottone. 

[26335.]—  Deadening  Sonnd.  —  The  partitions 
must  be  lathed  and  roughed  in,  leaving  6in.  or  8in.  at 
the  top  on  one  Bide  of  each  partition ;  when  dry  fill 
up  with  sawdust,  and  finish.  Be  careful  that  the 
sawdust  is  well  dried,  or  it  will  show  through  and 
disfigure  the  work.— Winchmore-hill. 

[26385.]— Deadening  Sound— If  "Rusticns" 
would  line  the  inside  of  his  partition  walls  with 
thick  non-conducting  dry  hair  felt  no  sound  could 
be  heard  in  the  next  room  no  matter  how  thin  the 
partition.— Gamma. 

[28389.]  —  Non- Intoxicating  Drinks. — Nearly 
all  the  fruits  which  can  be  made  into  jams  can  be 
made  to  subserve  this  end.  Tho  jam  is  to  be  pre- 
pared as  usual,  and  a  small  portion,  say  about  2oz., 
stirred  in  a  quart  of  water.  For  summer  nse  the 
following  jams  or  pulps  are  specially  refreshing  :— 
Tamarinds  (very  much  used  in  Italy,  especially  in 
conjunction  with  effervescent  waters),  black-currant 
jelly,  raspberry  jam  or  vinegar,  or  syrup,  apple  jelly, 
quince  jam.  For  use  at  meals  nothing  perhaps  is 
better  than  a  cup  of  hot  coffee  without  milk  (caftf 
noir  of  the  Frenoh).  An  exceedingly  refreshing 
drink  is  cold  weak  tea  with  plenty  of  milk — even 
with  the  very  best  milk  used  in  the  proportion  of 
half  milk  half  tea  this  costs  less  than  '.id.  a  quart, 
and  is  far  more  nutritious  than  any  beer  or  wine 
ever  drank.  But  for  simply  quenching  thirst  no 
compounds  approach  those  containing  carbonic  acid 
in  a  compressed  state  (derated  water,  American 
drinks).  These  can  easily  be  prepared  at  home  by 
any  oue  who  possesses  a  gazogene,  and  the  resulting 
aerated  water,  flavoured,  while  run  into  the  glass, 
with  raspberry  syrup,  black  currantditto,  tamarinds, 
Ac,  according  to  taste.  Another  pleasant  drink  for 
Bummer,  known  in  Italy  as  "  Bomba,"  is  made  by 
blanching  about  2oz.  of  sweet  almonds  and  robbing 
them  down  to  a  smooth  pulp  in  a  mortar  with  au 
equal  weight  of  sugar;  to  this  a  single  bitter 
almond  should  be  added  and  also  rubbed  down  to  a 
paste.  One  quart  of  water  should  be  gradually 
added  in  a  fine  Btrcam  to  this  pulp,  an  assistant 
keeping  the  pestle  continually  rolling  to  insnre 
perfect  admixture.  This  is  peculiarly  grateful  and 
delicate  in  taste.  If  the  drinks  suggested  above  are 
not  sufficient  I  shall  be  happy  to  describe  others. — 
Italian. 

[26389.]  —  Non-Intoxicating  Drinks.  —  Three 
quarters  of  a  pound  of  lump  sugar  dissolved  in  one 
gallon  of  boiling  water.  When  cold,  add  one  tea- 
spoonful  (not  piled)  of  tartaric  acid,  and  22  drops  of 
essence  of  lemon.  A  cooling  and  refreshing  bever- 
age in  daily  use  in  my  family. — P.  H.  L. 

[26389.1— Non-Intoxicating  Drinks.— I  should 
advise  "  H.  A.  S."  to  try  the  following  recipes  : — 
(tinger  Beer — To  2lb.  of  white  Bugar,  2 ox.  of  best 
Jamaica  ginger,  well  braised,  2o>.  of  cream  of 
tartur,  and  the  rind  of  two  lomons,  add  two  gallons 
of  boiling  water;  stir  altogether  till  they  become 
lukewarm.  Toast  a  slice  of  bread,  pour  on  it  two 
tablespoonfuls  of  good  fresh  yeast,  and  place  it  to 
float  on  top  of  the  mixture.  Cover  the  whole  up  for 
2-4  hours,  then  strain  and  bottle  it,  taking  care  not 
to  fill  the  bottles  ;  cork  and  wire  it  securely.  This 
quautity  will  make  three  dozen  bottles,  and  will  be 
ready  for  use  in  three  or  four  days.  Lemouade— A 
capital  glass  of  lemonade  may  be  made  by  adding 
two  tablespoonfuls  of  lemon  juice  (to  be  obtained  at 
any  grocer's  for  about  8d.  a  bottle)  to  two  spoonfuls 
of  sugar  dissolved  in  a  tumbler  of  water.  If  a 
small  quantity  of  carbonate  of  soda  is  added,  it 
will  aftord  a  cooling  effervescing  drink. — CnBMlST. 

[26389.]— Non-Intoxicating  Drinks.— I  think 
"  H.  A.  S."  will  find  a  number  of  the  recipes  he  re- 
quires in  Vol.  XXL,  Nob.  629  to  533  in  answers  to 
query  (22269),  u  What  are  We  to  Drink  ?"— F.  D. 

[26393]— Roller  Bearings  for  Bicycles.— The 
following  description,  which  I  met  with  a  day  or  two 
ago,  may  give  "J.  C."  some  idea,  of  the  principle  on 
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which  they  are  constructed  :— "  This  is  an  ingenious 
arrangement  for  reducing  friction,  which  may  shortly 
be  described  as  '  a  wheel  within  a  wheel.'  A  piece  of 
brass  i*  lined  with  two  parallel  steel  washers,  round 
the  inside  of  which  are  placed,  each  in  little  semi- 
circular niches,  a  number  of  small  steel  rollers.  The 
wheel  runs  on  these,  the  rollers  revolve,  the  washers 
revolve,  and  altogether  the  minimum  of  friction  is 
obtained ;  so  much  so  that  oil  is  said  to  be  un- 
necessary for  this  form  of  bearing."— Vectis. 

[26391]  -Mathematical.— An  observer  standing 
on  bill  A,  600  feet  high,  sees  another  hill.  B,  70  miles 
distant :  required  height  of  B.  L*t  P  Q  represent 
diameter  of  earth  (7012  miles  x  5280  -  41776360ft.) 
By  Euc.  III.,  88, 


QA.AP  =  AK5; 
.-.  A  K  =  114,628  feet ; 
.'.KB  =  226,072  feet. 
Br  the  same  prop.,  Q*  B  .  B  P  =  B  F». 
Hence  B  F  =  1,241  feet,  height  of  hill. 
— Cltdetoalb. 

[26395.1—  Bicyole.— Burn  or  scrape  paint  off 
bicycle,  then  file  all  the  marks  out  with  a  rough  file 
Afterwards  rub  up  and  down  with  a  second  cut  or 
smooth  file,  and  finally  polish  with  emery  cloth. 
Unless  "  H.  J.  R."  has  plenty  of  time  to  keep  his 
machine  bright,  I  would  advise  him  to  keep  it 
painted.— Bob. 

[2«307.]-Oiliog  Mid-shaft  Crank  Pine.— The 
following  sketch  will,  I  trust,  explain  the  method  to 
"  Amotions  :"— a  is  the  crank.  Concentrically  with 
the  shaft  is  fixed  the  half-round  annulus  of  thin 
metal,  b.  Through  the  side  of  the  crank  is  drilled 
an  oil  channel,  c,  direct  to  the  near  edge  of  the 
crank  pin.  Along  this  a  conducting  groove  may  be 
cut  without  detriment,  as  it  is  on  the  dead  or  non- 
wearing  portion;  a  piece  of  bent  pipe  conveys  oil 
from  toe  outside  of  the  annular  channel  into  the 
drilled  bole.  Oil  being  poured  into  the  annulus 
while  the  engine  is  running,  or  conveyed  therein  by 
a  pipe  from  a  fixed  siphon-cup  of  the  usual  descrip- 
tion, immediately  finds  its  way,  by  centrifugal 
force,  to  the  crank  pin.  I  have  here  shown  a  cnt 
crank.  If  it  should  be  a  bent  one,  the  annnlar  oil 
channel  will  require  to  be  set  farther  away  on  the 


shaft,  and  fixed  thereto  by  cleats  or  arms.  The 
annulus  ia  supposed  to  be  of  sufficient  diameter  to 
pass  over  any  collars  or  obstructions  on  the  shaft ; 
but,  in  case  this  is  impracticable,  it  may  be  a  flange 
casting  in  halves,  neatly  joined,  and  turned  so  as  to 
clip  on  to  the  shaft.  As  regards  the  second  part  of 
the  query,  the  anti  friction  curve  is  best  suit,  d  to  a 
heavy  end  pressure ;  and.  if  the  mandrel  back-centre 
of  an  ordinary  foot- lathe  is  originally  made  as  a 
simple  cone— with  continued  work,  and  particularly 
if  the  lathe  is  much  used  for  drilling— the  cone  at 
length  wears  naturally  into  the  form  of  the  "anti- 
friction curve ;"  but  this  U  very  ill  suited  for  a  side 
pressure,  and  a  mandrel  and  collar  fitted  to  this 
curve  runs  very  heavy,  is  difficult  to  fit,  in  the  first 

8 lace,  and,  if  well  fitted,  will  soon  fret  loose  from 
lie  absence  of  sufficient  end  pressure,  as  this  is  a 
necessary  condition  for  maintaining  a  trne  figure 
and  uniform  fit.— F.  H.  Wenham. 

[26398.7  —  Thymol.  —  Thymol  is  prepared  arti- 
finally  by  the  cautions  oxidation  of  cymol.  Thus — 
Cjo  Hu  +  O  =  Cjo  Hh  O.  I  have  never  attempted 
its  preparation  myselt  bo  I  am  not  in  a  position  to 
stole  which  is  the  best  oxidising  agent  to  use,  but  I 
will  endeavour  to  get  that  information  and  give  it 
in  a  future  number.— Bishop's  Waltham. 

[26*00.] -Cleaning  BUver  Filigree  Work.— 
Put  the  article  to  be  cleaned  in  a  solution  of  cyanide 
of  potassium— it  will  come  out  clean  and  frosted  as 
when  new.  Binse  well  iu  water,  and  dry  by  shaking 
in  a  hag  of  box  sawdust.— Dens. 

[26400 ]-Cleanin«  Silver  Filigree  "Work- 
Boil  for  a  few  seconds  in  strong  potash  lye,  take  out 
and  rinse  w«-ll  in  hot  water  (plenty  of  it),  and  allow 
to  dry  in  hot  boxwood  sawdust.  If  the  filigree  has 
worn  bright  its  appearance  is  muoh  improved  by  a 
very  slight  dip  in  the  cyanide  of  silver  bath  of  the 
electro- plater ;  this  dulls  and  whitens  it  and  gives  it 
a  very  chaste  appearance.— Bishop's  Waltham. 


[26101.}— Girders  —  The  strain  on  either  of  the 
flanges  of  a  girder  acted  upon  by  a  central  load  is 

expressed  by  the  formula  ^ ' },  where  W  =  the  weight 
4  a 

I  =  the  span,  and  d  =  depth.  In  the  instance, 
therefore,  required  by  "  Miller,"  W  =  8  tons,  I  = 
360  inches,  and  d  =  18  inches.   Therefore  strain  = 

4  "x  Te*  ™  *OIU"  ^ow»  a  **rought-iron  girder 
assuming  the  safe  strain  at  5  tons#  per  inch,  the 
flanges  wonld  require  an  area  of  9  inches— that  is, 
at  the  centre  of  the  girder ;  the  strain  diminishes  to 
nothing  at  the  ends,  and  the  area  of  the  flanges  may 
be  reduced  accordingly.  If  "Miller"  wants  it  as 
light  as  possible,  he  had  better  have  a  wrought-iron 
girder  built  of  plates  and  angle  irons,  as  it  is 
possible  to  reduce  the  thickness  of  them  towards  the 
ends,  which  could  not  be  done  in  a  rolled  girder. 
A  box- shaped  girder  would  be  the  best  and  stiff  est, 
but  "  Miller  "  had  better  increase  the  depth  of  it  it 
possible.  What,  in  the  name  of  goodness,  is 
"  J.  H.  W."  (letter  11148)  driving  at  ?  He  is  taking 
a  lot  of  pains  to  prove  that  a  +  b  =  b  +  a.  Of 
course  the  same  numbers  added  together,  no  matter 
in  what  order,  will  give  the  same  result ;  and  why 
he  selects  four  numbers  in  geometrical  progression  to 
show  that  remarkable  fact,  when  any  four  would  do 
as  well,  is  more  than  I  can  conceive,  unless  he  wishes 
every  one  to  see  that  he  knows  what  geometrical 
progression  is.  Instead  of  showing  us  how  the  same 
four  numbers,  repeated  four  times,  can  be  made  to 
add  up  to  the  same  total,  let  him  show  us  how  the 
first  sixteen  may  be  arranged  to  (rive  the  same 
result.  I  know  several  rules  for  arranging  a  square 
with  an  odd  number  of  divisions,  but  not  where  the 
divisions  are  even.— J.  8.  8. 

[264021— Photographic— The  very  best  way  to 
remove  varnish  an<T  films  from  old  negatives  is  by 
placing  tbem  in  a  dish  and  pouring  over  them  nearly 
boiling  water.  In  a  few  minutes  all  the  films  will  leave 
the  glasses.  A  thorough  wash  in  a  stream  of  warm 
water,  drying  on  a  soft  cloth,  and  rubbing  over  with 
sulphuric  acid,  applied  with  a  cork,  will  remove 
every  trace  of  stains.  Of  course  the  plates  must  be 
again  rinsed  after  this  application.  Patting  plates 
in  potash  or  soda  lye,  especially  if  they  remain  any 
time  in  the  solut  ion,  corrodes  the  glass,  and  produces 
irremediable  markings.— 8.  Bottoms. 

J 26403  ]-Dry  Photo  Plates.— 1.  Porter  con- 
ning iron,  added  to  tea,  turns  it  nearly  black  2. 
I  do  not  recommend  any,  as  I  seldom  use  it.  You 
will  find  the  following  perhaps  as  good  as  any. 
Make  a  solution  of  the  following  substances  in 
separate  bottles— viz.,  1st,  carbonate  of  ammonia, 
80grs. ;  water,  loz.  '  2nd,  bromide  of  potassium, 
20grs. ;  water,  loz.  3rd.  glacial  acetic  acid,  ldr. ; 
water,  lOoz.  4th,  pyrogallic  acid,  lOgrs. ;  cttrio 
acid,  lOgrs. ;  water.  8oz.  The  plate  having  been 
well  softened,  as  described  in  my  article,  pour  over 
it  about  2drs.  of  solution  No.  1,  to  which  you  have 
added  about  3  drops  of  solution  No.  2,  and  a  grain 
of  dry  pyrogallic  acid.  When  the  details  are  well 
out,  pour  off  the  solution,  wash  well  with  water, 
then  rinse  with  No.  3,  and  finally  intensify  with  No. 
4,  to  which  a  few  drops  of  old  bath  have  been  added  ; 
then  wash  and  fix  as  usual.  The  above  recipe  is  one 
given  by  J.  Brier  ia  a  paper  read  before  the  Man- 
chester Photographic  Society.— 8.  Bottonk. 

[26406.]— Separation  of  Tin  and  Lead  Solder. 
—Plumber's  solder  contains  three  parts  of  lead  to 
one  part  of  tin.  To  analyse  it,  weigh  off,  say,  a 
pound  of  solder.  Find  specific  gravity,  which  we 
will  suppose  to  bo  10  3.  Now  the  specific  gravity  of 
lead  is  11  352  and  of  tin  7*291.  In  solder  let  • 
represent  the  lead  (in  ounces)  and  16  -  x  the  tin. 
By  algebra  11  •853  a  +  (16  -  c)  7*291  -  (10  3)  16, 
hence  *  11  '8o  proportion  of  lead  to  tin  is  there- 
fore 11*85  :  415  or  237  :  83.— Clydesdale. 

[26407.]  —  Plaster  Colouring.— You  cannot  do 
better  than  u«e  colours  ground  in  oil  and  mixed  with 

{ 'spanner's  gold  size  and  turpentine.  They  will  then 
lave  no  gloss  whatever.— Painter's  Apprentice. 

[28408 1— Boiler  Making.— To  find  the  required 
camber  in  a  plate  for  a  cylindrical  boiler,  first  find 
the  vertex  of  the  cone  E,  of  which  the  frustum  A  B 
is  a  part.  This  iB  fonnd  by  the  following  propor- 


tion :— The  thickness  of  boiler  plate  is  to  the  radius 
of  boiler  as  the  breadth  of  plate  U  to  the  slant  edge 
of  cone,  which  will  be  the  radius  with  which  the 
curve  of  the  outside  of  template  must  be  drawn.  For 
example  s— Required  a  template  for  a  boiler  Oft. 
diameter,  the  circumference  of  boiler  to  be  made  up  of 
four  plates  3ft.  6m.  wide,  thickness  of  plate  jtio.  As 
Jin.  :  36  ::  42  to  the  slant  edge  of  cone  =  4032  inches. 
The  diameter  of  boiler  being  72in.  (omittiug  thick, 
ness  of  plates),  the  circumference  will  be  7zin.  x  3j 
=  22628  -4-  4  =  WJ-67  =-  length  from  centre  to  centre 


of  holes  in  outer  circle  of  plate,  diameter  of  small 
end  equal  twice  the  thickness  of  plates  less,  then 
larger  =  71*26  k  8+  •=  238  92  -*-  4  =  65*98.  It  wools 
be  next  to  impossible  to  draw  a  circle  with  a  radios 
of  4033in.  by  the  common  mode— some  other  piss 
must  be  adopted  for  finding  the  curve.  That  usually 
taken  is  to  calculate  the  versed  si  tie  or  camber  corre- 
sponding to  the  curve  of  the  template,  and  than  tola* 
the  curve  by  means  of  a  thin  lath,  bent  round  the 
three  points— viz.,  the  two  extremities  of  the  chord 
and  the  versed  sine.  The  manner  of  calculating  the 


versed  sine  or  camber  will  be  understood  by  the  fol- 
lowing :— In  the  right-angle  triangle  E  B  G,  E  B  - 
4032  B  G  =  56*57  +  2  =  28  28 ;  then 
28  28  x  28  28  =  799  75 
4032  x  4033  =  18257024 
Subtract  79975 


Take  the  sq.  root  162256224*2*5  »  4091*0: 
then  4038  -  4031*9  <=  rii ;  or.  say,  Jin.  =  O  H.  tht 
versed  sine.  All  that  ia  required  now  is  to  bend  tht 
tbin  rod  round  the  three  points,  and  draw  the  line. 
The  inside  curve  may  be  found  by  marking  off  tht 
breadth  of  plate  from  centre,  and  drawing  the  line 
as  before.— Birtht. 

[28409. ] —Mercury .—I  think  the  failure  of  your 
correspondent,  '*T.  S.  G.,"  to  discover  Mercury  i» 
attributable  to  two  causes.  In  the  fir^t  place,  he 
was  a  little  bite,  the  planet  being  at  its  greatest 
elongation  E.  22°  2P/  on  Mav  21,  or  behind  the  too 
lh.  32m.,  and  had  approached  that  body,  on  June  1, 
by  a  time  space  of  about  sixteen  minutes.  Hence  the 
glare  of  the  sun  made  the  planet  difficult  to  disoovw. 
Secondly,  the  diffused  light  over  the  surface  of  the  ekv 
was  far  stronger  on  June  1  than  on  May  21.  t  hid 
myself  several  very  fine  views  of  Mercury  this  ram- 
mer, but  beean  my  observations  early— namely.  May 
16th— and  continued  them  several  nights.  The  met  boil 
I  adopted  to  disooverthe  planet  was  as  follows :— Take 
an  opera-glass  and  troup  slowly  upwards  from  the 
horizon,  marking  the  starting  point.  Continue  this 
process,  shifting  the  glass  each  time,  E.  or  W.,  eqnal 
to  its  field,  and  the  planet  will  be  fonnd  if  visible. 
When  once  the  position  is  ascertained  no  difficulty 
will  be  fonnd  in  setting  a  telescope  by  persons  accus- 
tomed to  its  use.  I  am  somewhat  shortsighted,  and 
probably  could  never  see  Mercury  with  unaided 
vision,  but  to  people  of  good  sight  the  planet  was 
very  distinctly  visible  at  the  times  I  mention.— J.  L 
8TOTHERT. 

[26412.1— Joining  Brass  to  Iron.— Tap  the  brass 
head,  and  pnt  the  screw  in  tight,  and  then  turn  up 
together. — A.  8.  8.  Corbeille. 

[26413.]— Asparagus  — Cut  all  the  old  root ;  but 
if  a  new  plant  decidedly  let  it  remain.— A.  8.  8. 
COBBEtliLB. 

[26415.1  -  White-lead.— The  best  and  safest  thing 
you  can  do  is  to  put  t  china  which  has  been  mended 
into  warm  water  in  w  ioh  a  little  soda  has  been  dis- 
solved ;  the  white-lead  will  soon  soften,  and  easily 
come  off.— D.  P. 

[26417.1 -Solder.— Yellow  solder  is  spelter,  or 
brass  ana  copper,  or  <  rass  and  sine.  The  alloy  yon 
speak  of  is  the  tin  an's  white  solder,  and  bud  oa 
with  copper  bit  or  soldering  iron.  The  other, 
requires  the  heat  of  the  blowpipe  or  forge.— Nevw 
Bust. 

[2A420.] — Beattle'a  Patent.— In  Beattie's  engines 
the  fire-box  is  divided  into  a  front  an  I  back  com- 
partment by  a  sloping  water  space,  extending  from 
about  the  middle  of  the  length  of  the  fire-grate  up- 
wards and  backwards  towards  the  doors,  of  which 
there  are  one  to  each  compartment,  one  door  hois* 
placed  over  the  other.  ^  The  fire  is  maintained 
chiefly  upon  the  back  division  of  the  fire-grate,  which 
has  an  ash-pan  and  damper  separate  from  that 
belonging  to  the  front  division.    The  damper  to  tbe 
front  grate  is  kept  closed,  or  nearly  so.  and  only  a 
little  coal  is  burnt  on  the  front  grate ;  the  flame  sad 
gases  from  the  back  grate  rise  through  tubes  in  the 
inclined  water  space,  and  between  a  fire-bnek 
grating  at  the  top  of  this  space  into  the  front  com- 
partment of  the  fire-box ;  fresh  air  ia  admitted  to 
the  gases  through  a  number  of  hollow  stay  bolts  is 
the  sides  of  the  fire-box.    The  infltming  gaseona 
volume  is  then  deflected  downwards  by  a  hanging 
water  space  depending-  from  the  crown  of  the  fire- 
box, and  over  a  fire-brick  arch,  thence  nixed  with 
more  fresh  air  it  passes  through  a  series  of  bihea, 
only  a  few  inches  long,  into  a  combustion  chamber 
4ft.  6in.  long  within  the  barrel  of  the  boiler,  an  , 
thenoe  the  not  air  and  gases  of  combustion  etcapeto 
the  smoke-box  through  a  series  of  more  than 
small  tubes  about  6ft.  win.  long.    The  object  of 
whole  arrangement  is  to  bring  the  gas  and  air  tangent  • 
the  rouifh  mixture  so  as  to  injure  the  tboro  1 
combustion  of  the  former.   I  obtain  my  inform'  t 
from  Cokborn's  "Treatise  on  tbe  Locomotive 
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send  a  rough  sketch,  which,  if  the  Editor  is  able  to 
insert,  will  explain  better  than  words:  a  is  the 
back  comportment  of  the  fire-box:  b  front  ditto; 
c  is  the  inclined  water  space;  d  the  water  space 


hanging  from  the  top  of  the  fire-box;  e  the  short 
tubes ;  /  the  combustion  chamber ;  g  the  fire-brick 
arch.— A.  B. 

[26420.] -Beattie's  Patent.— This  firebox  (which 
is  meant  only  for  coal)  is  divided  by  an  inclined 
wmter  partition  into  two  compartments,  each  baring 
its  own  door,  firegrate,  asbpan,  and  damper.  The 
principal  fire  is  in  the  box,  nearest  the  footplate— 
i.e.,  the  bottom.  The  gases  arising  from  the  coals 
are  met  by  a  great  number  of  streams  of  air  entering 
through  the  perforated  door,  and  both  the  gas  and 
air  rises  through  a  grating  of  fireclay  tiles  into  the 
upper  part  of  the  second  firebox,  on  the  grate  of 
which  coal  is  slowly  burnt,  with  a  slight  and  carefully 
regulated  admission  of  air  through  the  front  damper 
The  mingling  of  air  and  gases  is  next  defl-cted 
down  by  a  hanging  water  bridge,  and  then  passes 
over  a  firebrick  arch  and  through  a  series  of  fireclay 
tubes,  into  a  combustion  chamber,  and  from  thence 
to  the  smoke-box.  Care  must  be  taken  that  a  suffi- 
cient admission  of  air  is  permitted,  for  the  intimate 
mixture  of  the  air  and  gases,  and  for  the  main- 
tenance of  a  high  temperature  to  complete  the  com- 
bustion of  the  gases.— A.  S.  S.  Cobbsillb. 

[26*23.]  —  Speed  of  Trains  on  Manchester, 
Sheffield,  and  Lincolnshire  Railway.  —  The 
trains  on  the  above  railway  maintain  a  ftir  average 
speed,  being  in  connection  with  the  Great  Northern. 
I  have  tabulated  the  following  with  as  much 
accuracy  as  possible  :— 

Miles.  Min.  Pr.hr. 

23}  in  32  =  44,', 
37 1  in  56  =>  *i+f 
13*  in  21  =  38* 
28$  in  33  =  4*^ 
20  in  SO  =  48 
23*  in  88  =  39* 
23£  in  36  =  40? 


Retford  to  Sheffield  

Sheffield  to  Ouide  Bridge ... 

Sheffield  to  Penis  tone 

Sheffield  to  Retford 

Qodley  Juno,  to  Penistone... 

Penis  tone  to  Onide  Br.  ... 

Guide  Br.  to  Penistone  ... 
Without  exception,  I  believe  all  .express  trains  on 
M.  8.  &  L.  are  drawn  by  coupled  engines,  very 
similar  in  appearance  to  London,  Brighton,  and 
South  Coast  expresses.  If  any  kind  reader  of  the 
EifOMSH  Mechanic  could  give  details  of  No.  310 
M.  8  &  L  I  am  sure  it  would  be  very  interesting  to 
many.  Often  I  have  seen  the  10.10  express  from 
London  into  Sheffield  before  time,  also  the  2.45 
express,  both  being  piloted  by  No.  316.  Sheffield  to 
Penistone  is  a  very  stiff  bank,  which  accounts  for 
the  rather  low  speed  between  those  two  places.— 
Passenger. 

[36423.]— Speed  of  Trains  on  M.  8.  &  L.  B. — 
The  longest  run  made  on  this  railway  is  made  by 
the  9  a.m.  Sheffield  to  Manchester,  which  runs  from 
Sheffield  to  Guide-  bridge.  36}  miles  without  stopping, 
in  65  minutes,  the  speed  being  about  40  miles  an 
hour.  The  express  trains  to  London  run  from 
Sheffield  to  Retford  and  vice  versa  in  33  minutes, 
the  distance  being  23  J  miles,  and  speed  about  43 
miles  per  hour.  I  have  often  oome  through  Wood- 
head  Tunnel  in  under  4  minutes,  he  distance  being 
over  3  miles.— L  Lethebbsow,  Disley. 

[20434.]— Blotting  Pads.— This  you  can  do  any 
thickness  by  squaring  them  by  the  cutting- plough, 
and  tightly  screwing  in  press,  pasting  with  glue. 
Paste  a  strip  or  band  of  paper  all  round  your  block, 
except  for  the  insertion  of  your  cutting-knife,  to 
separate  each  sheet  when  drawn  upon  or  dispensed 
with. — Joseph  William  Fhnnell. 

[26424  ]— Blotting  Pads.— The  paper  is  pnt 
under  pressure.'  and  a  thin  strip  of  paper  is  pasted 
round  the  edges.— J.  T.  B. 

[26427.]— Silvered  Gloss  Reflectors —I  am  able 
to  reply  to  Mr.  W.  0.  Crawford,  from  many  years' 
experience,  that  there  is  no  difficulty  in  keeping  the 
silver  by  sea-coast  any  more  than  inland,  if  the 
cover  is  kept  on  when  not  in  use.  If  carelessly  left 
to  take  its  chance,  like  all  other  metaU  subject  to 
tarniah,  it  must  go.  Fortunately,  the  tarnish  they 
get,  if  properly  covered,  does  not  effect  definition.— 
G.  Calvkb. 

f  36429.] -Boiler  Pump— Perhaps  the  seat  of  the 
valve  has  too  muoh  bevel ;  try  it  natter  on  the  face. — 
A.  S.  S.  Cobbbillx. 

[26430.]— Bees.— I  should  advise  "  C.  C.  C."  to 
get  a  cheap  book,  published,  I  think,  under  the 
authority  of  the  Royal  Horticultural  Society,  in 
which  h«  would  get  a  drawing  of  a  wood  hir<  aa  1 
bars,  from  which  any  an.ateur  in  wood  may  tiaee 
a  hive.  1  rebate  the  back  and  front  of  my  hives  fin., 
allowing  Iiu.  for  thickness  of  burs,  and  the  8*me 
between  th"  bars  and  top.  I  cousider  nailing  together 
auite  sufficient.  Glass  may  be  put  in  back  and 
front,  either  by  framing  the  same  or  cutting  out  and 
rebating  the  solid  eud,   I  cousider  it  quite  neces- 


sary to  have  a  cover  over  the  hive  or  pnt  it  in  a 
house.  I  should  advise  you  to  select  a  rather 
sheltered  south  aspect  in  preference  to  any  other.  I 
think  it  best  to  feed  late  swarms  liberally,  and  think 
it  a  great  assistance  with  early  ones  until  the  combs 
are  nearly  completed.— J.  C,  Bristol. 

[26132.]  —  London  University  B.  So.  Ex- 
amination, 1674. — Let  unity  express  the  volume 
of  mercury  at  0'  C.  .*•  volume  at  103°  C.  =  101816 
also  let  unity  be  the  internal  capacity  of  the  bulb 
.-.  volume  of  bulb  at  100°  C.  =  10028  •••  1  01816  - 
1  0026  will  be  the  volume  which  will  fill  the  bore. 
But  sinee  the  temperature  U  only  109  the  mercury 
will  not  register  103°,  .*.  vol.  at  100'  0.  of  a  unit 
vol. :  vol.  at  10*  C,  of  a  unit  vol.  ::  01780  :  017U03. 
Now  the  volume  01789  would  have  filled  100°  sp«es 
.*.  '01780  :  017603  ::  100  :  i  =  08°  309  C.  But  since 
the  decrease  of  temperature  contracts  the  tube, 
therefore  the  register  will  be  more  than  98'30i). 
.•.  100026  :  1-0026  ::  '98309  :  m  .••  the  reading  re- 
quired is  equal  to  98°'53.— D.  Walker. 

[2t>133.]—  Cleaning  Oil  Paintings.— Dissolve  a 
little  common  soda  in  urine,  then  add  a  grated 
potato  and  a  little  salt ;  well  rub  this  over  the 
paintings  till  clean.  Wa-h  off  in  spring  water,  and 
dry  with  a  clean  cloth.— Winchmobe-hill. 

[26*33.]— Cleaning  Oil  Paintings.  -First  rub 
the  picture  well  with  good  whiskey,  which  will  make 
the  varnish  come  off  in  froth,  then  wash  well  with 
cold  water  and  when  dry  varnish  again;  this  will 
restore  the  picture  to  its  original  colour  unless  very 
old.  Keep  the  picture  covered  from  dust  till  the 
varnish  is  dry.— Gamma. 

[26484.1 -Gilding  Organ  Pipes. — I  thought 
"  E.  J.  D."  would  have  fully  understood  me  in  my 
last  account.  If  you  wish  your  gold  to  crack  use  it. 
<h  t  a  piece  of  cotton  stocking,  crush  some  whiting 
fine,  and  tie  up  the  same  in  the  cotton.  Dab  over 
your  surface  previous  to  pencilling  on  your  design, 
or  putting  on  your  gold,  and  when  finished  a  damp 
clean  sponge  will  remove  all  whiting. —  Joseph 
William  Fennell. 

[26434  ]— Gilding  Organ-pipes. —  Pounce  the 
parts  not  to  be  gilt  with  dry  whiting  tied  up  in  a 
small  calieo  bag.  After  the  gilding  Is  finished  the 
whitening  can  be  wiped  off  with  a  damp  sponge. 
J.  T.  B. 

[26*33.]— Copying  Prints  by  Pressure.— As  a 
regnUr  reader  of  the  Mechanic  I  am  most  happy 
to  help  "our"  esteemed  "Fiddler."  I  succeeded 
admirably  on  wood,  with  following : —Lay  your 
engraving  in  a  dish  containing  strong  acetic  seid, 
meanwhile  pat  two  pieces  of  pine,  say  Sin.  thick, 
in  the  oven  to  heat,  put  your  engraving  between 
this  and  apply  pressure.  I  think  I  got  this  in- 
formation from    ours  "  originally. — Tyson. 

[26437.]— Gas  Fitting  — "  Country  "  will  find  it 
the  cheapest  and  best  in  the  end  to  have  ^-pendents, 
as  the?  look  best,  and  throw  a  broader  light  around 
the  room.— A  S.  S.  Cobbeille. 

[26440.]— Chemical  Elements.— The  informa- 
tion you  ask  for  would  fill  a  page,  and  I  think  it 
would  be  to  your  interest  to  purchase  either  Frank- 
land's  or  Miller's  "  Chemistry."  In  either  of  these 
works  you  will  have  all  you  ask  for,  and  avaa  more. — 
W.  J.  LaNC  ASTIR, 

[264*3.]  —  Sweet-Toned  Harmonium.  —  The 
questibns  put  to  me  by  "Solon"  are  so  much  de- 
pendent upon  personal  taste  that  I  scarcely  know 
what  to  say.  If  I  were  about  building  a  2  J-ro w  reed 
instrument,  I  should  probably  have  a  row  of  8ft ,  a 
row  of  16ft.,  and  a  *  of  4ft. ;  but  I  must  confess  that 
there  would  be  such  a  conflict  on  these  points  that 
it  would  most  likely  end  in  a  compromise  and  a 
3- row,  fo  as  to  nave  a  4ft.  right  through.  Ths 
alternative  would  be  to  have  a  different  keyboard, 
one  going  dewn  to  F  or  G,  so  as  to  get  lower  notes 
than  the  8ft.  0.  What  you  suggest  will,  however, 
do  very  well ;  but  as  "  promptly  as  possible "  must 
apply  to  all  the  reeds,  not  merely  to  the  4ft.  Ton 
don't  want  thinner  reeds  than  are  used  in  good 
harmoniums.  The  depth  of  the  4ft.  channels  runs 
from  lin.  to  nothing  at  treble  end  —  that  is, 
"nothing"  would  really  be  the  distance  between 
the  Ungue  and  the  pallet,  which  would  include  the 
two  veneers  and  the  bleok  of  the  reed.  It  would  be 
an  improvement  to  "  voice  "  the  reeds,  if  yon  can  do 
it,  and,  after  "  Elevs's  "  instructions  (p.  38*).  a  little 
practice  and  a  good  ear  will  do  very  fair  work.  I  do 
not  know  what  to  say  about  tbe  Monroe  reed.  As  a 
free  reed,  it  is,  I  believe,  the  best  in  the  market,  both 
from  its  construction  and  the  quality  of  the  metal ; 
bnt  it  is  mad*  to  suit  the  American  instrument,  in 
which  the  reeds  slip  into  tubes,  instead  of  being 
screwed  to  a  pan.  Narrowing  the  channels  would 
injure  the  tone ;  hut  it  is  out  of  the  qnestion,  be- 
cause "  Solon  "  would  then  require  special  reeds  and 
special  keys,  and,  unless  he  made  those  things  him- 
self, the  expense  would  be  heavy,  if  indeed  be  could 
get  them  made  at  all.  As  to  bending  and  twisting, 
both  are  understood  in  the  term  "voicing."  The 
*  set  of  thin  reeds,  like  those  of  a  flutina,  may  be 
kept  for  their  legitimate  U9e ;  they  will  scarcely 
impart  richness  and  power  to  the  treble  of  a  harmo- 
nium. What  yon  want  is  1  row  8ft.,  |  row. 8ft., 
1  row  4ft.,  and  then  you  may  h  >ve  both  sweetness 
and  power  in  the  treble.— Saol  Rtmea. 

[2fl44t.]  —Bound.— A  sounding- pi  po  will,  by  reason 
of  resonance,  cause  a  second  piiw  to  sound ;  and.  in 
like  manner,  if  one  pipe  ha»  its  tone  altered  while  it 
is  founding,  it  will  produce  dissonance  between  itself 
uud  adjoining  pipo,  and  this  would  give  rise  to  an 


apparent  flattening  of  the  sonud.  The  introduction 
of  the  paper  destroys  the  tone  of  second  pipe ;  hence 
the  two  will  not  synchronise,  and  dissonance  is  ths 
result.— W.  J.  Lancaster. 

[26446.1— Fern-case.— I  would  advise  you  to  get 
Shirley  Hibberd's  book  on  Ferns.  It  contains  a  variety 
of  information,  telling  you  what  to  get  and  what  not 
to  get,  aad  gives  the  rationale  of  treatment.  There 
is  a  great  variety  of  ferns  suitable  for  a  Wardiau 
oass,  bnt  do  not  get  too  many,  and  when  planted,  do 
not  water  them  too  often  ;  allow  free  current  of  air 
when  humid,  but  don't  allow  any  dry  cold  air  to 
enter,  and  shade  from  sun. — W.  J,  Lancaster. 

[264S0.]— Sarth's  Shadow.— Owing  to  the  re- 
fraction of  light  by  the  atmosphere.— Kathode. 

[26*50 }— Earth's  Shadow.— Did  you  ever,  in 
your  lifetime,  have  a  globular  body  that  produced  a 
shadow  (the  umbra)  as  large  as  itself  ?  I  bare  never 
seen  one,  and  doubt  much  whether  you  ever  saw  a 
globular  body  that  did  not  have  a  conical  shadow 
when  held  in  the  sun.  Jn-t  measure  off  sometime 
the  diameter  of  the  shadow  on  the  floor  of  one  of  the 
balls  over  a  pawnbroker's  door,  and  then  get  to 
know  size  of  ball  and  let  me  know  which  is  the 
larger  of  the  two.  Surely,  if  the  angular  magnitude 
of  the  sun  is  such  that  it  produces  a  conical  shadow 
at  the  back  of  the  earth,  any  smaller  body  must  have 
a  conical  shadow.— W.  J.  Lancaster. 

[26453.1— Battered  Organ  Pipes.— First  to  make 
a  mandrel.  Get  a  pieeo  of  {in.  or  Jin.  iron  rod  (or 
gaepipe  of  that  size  outside),  and  a  piece  about  It 
of  its  length,  to  be  a  tightish  fit  to  turn  in  without 
wobbling.  The  length  of  mandrel  will  depend  on  the 
length  of  your  largest  org  in  pipes.  File  a  square  on 
the  end  of  rod  (or  tightly  wedge  a  square-headed 
bed-bolt  into  the  end  of  gaspipA  and  fix  a  winch 
handle  on  the  square  pirt.  Theu  fix  the  larger  pipe 
in  vice,  invert  mandrel,  and  get  some  one  to  turn 
while  you,  with  files  and  emery  cloth,  round  off  the 
end,  and  make  all  smooth.  Get  a  smooth  board, 
with  rounded  edges,  and  a  handle  at  back  or  end  • 
take  organ  pipe  by  the. foot  in  your  left  hand,  ana 
put  it  a  little  way  on  the  mandrel,  and  press  the 
board  on  it  as  the  mandrel  turns ;  then  put  It  further 
and  further  on  until  you  get  nearly  to  the  mouth  (as 
far  as  the  top  crease  of  upper  lip).  You  must  now 
be  very  careful,  and  smooth  only  the  back  of  pipe  on 
the  mandrel.  It  is  better  to  leave  this  part  of  the 
pipe  a  little  unsightly  than  to  run  the  risk  of  spoiling 
the  speech  of  the  pipe.  After  this  treatment,  some 
may  require  a  little  resoldering  at  the  joint  down 
the  back.  The  feet  are  far  more  difficult  to  do,  and, 
in  some  oases,  must  be  cut  off  (below  lower  lip  is 
ths  best  place),  and  got  into  good  shape,  aad  re- 
soldered.  For  the  smaller  pipes,  it  may  be  necessary 
to  make  smelter  mandrels  on  the  patters  of  the 
larger,  but  they  may  sometimes  be  straightened  with 
round  maadreLs  of  wood  just  pushed  in,  and  pressed 
on  a  table.  It  is  not  probable  that  the  above  plan 
is  the  one  used  in  the  trade,  but  I  was  thrown  on 
my  own  resources,  and  found  it  successful. — Argent 
Sable. 

[26470  ]— Working  Distance  of  Objective  — 
The  distance  you  mention  is  much  less  than  the 
general  distance  of  i-m.  objectives.  Probably  the 
lens  is  higher  than  a  4th.  I  know  some  iiu.  are 
1-5 ths  of  certain  eminent  makers,  and  their  l-16th  is 
even  a  1-S0tfa,  thus  accounting  for  the  shorter  space 
between  object-glass  and  slide ;  but  I  prefer  a  lens 
having  greater  working  space.  Your  lens  may  work 
better  if  you  could  put  the  separate  combinations 
nearer  to  each  other.*— W.  J.  Lancasthb. 

[26*71.1  —  Heating  by  Galvanism.— I  should 
imagine  1,000  cells  of  Buaaen  would  be  totally  inade, 
quate  to  perform  the  work  yon  want  done.  In  fact. 
1  am  sadly  afraid  you  will  never  be  able  to  get 
battery  power  enough  to  heat  50ft.  of  iin.  iron  rod. 
The  query  makes  one  stagger.— W.  H.  Lancastbb. 

[26471.  J -Heating  by  Galvanism.— Evidently  a 
new  subscriber,  or  he  would  not  ask  suoh  a  question. 
Such  a  battery  is  not  in  existence.— Kathode. 

[26479.1— Water  Well.— Mr.  Allen  will  give  yon 
all  the  information  you  require  on  this  subject.  It 
has  been  so  long  since  I  did  muoh  in  analysis  that  I 
find  I  am  a  little  rusty  on  a  few  points.  I  am  about 
having  a  repolish,  and  shall  then  be  most  happy  to 
assist  any  willing  worker.— W.  J.  Lancaster. 

[26*80.]— Instrument  Screws.  — A  very  small 
quantity  of  sweet  oil,  applied  occasionally,  is  all  you 
want.  Do  not  use  too  much,  and  before  oiling,  see 
that  all  the  threads  are  free  from  grit.— Vf.  J.  Lan- 
castbb. 

[26*80.]— Mathematical  Instrument  Screws. 
—J  always  oil  mine,  whea  they  work  stiffly,  with  a 
little  sweet  oil.  The  best  way  is  to  take  a  small  drop 
of  oil  b.- 1  ween  the  tips  of  two  of  your  fingers,  turn  the 
Bciew  between  them,  remove  all  the  superfluous  oil, 
and  take  care  that  none  gets  into  the  pen,  as  it 
spoils  the  working  of  it.— Jab.  B.  S. 

[26481.]— Silvering  Brass  and  Other  Metals. 
— (1)  By  electro  deposition,  (2)  mercury,  (3}  chloride 
of  silver  and  cream  of  tartar.  The  last  is  simple. 
Make  a  solution  of  nitrate  of  silver,  then  add  com- 
mon salt  until  no  precipitate  is  formed ;  filter,  and 
then  rub  the  chloride  of  silver  and  about  as  equal 
quantity  of  cream  of  tartar  upon  the  articl*s,  con- 
tinue rubbing  with  a  drop  o'  water  until  sufficiently 
coated  ;  then  wash  — W.  J.  Lancaster. 

[26*86.1—  Tests  for  Adds  — Aoetio  t  On  distilling 
an  acetate  wit'  > 
a  retort,  free  i 
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niaed  by  its  characteristic  pungent  odour,  or.  on 
adding  ferric  chloride  (Fea  CM  to  a  isolation  of  an 
acetate,  a  deep,  red-coloured  solution  is  obtained, 
owing  to  the  formation  of  ferric  acetate.  Sulphuric 
acid  is  best  determined  by  adding  a  solution  of 
barium  chloride  to  the  sample  to  be  tested,  when  a 
white  insoluble  precipitate  of  sulphate  of  barium  is 
thrown  down.  Nitric  :  Add  to  a  dilate  solution  of 
ferrous  sulphate  (Fe  SO<),  cautiously,  its  own  volume 
of  pure  concentrated  sulphuric  acid  in  a  test-tube, 
and  allow  the  mixture  to  cool :  then  gradually  add 
the  solution  to  be  tested.  If  nitric  acid  be  present, 
a  dark  ring,  varying  according  to  the  amount  of 
nitric  acid  present,  will  form  at  the  meeting  of  the 
liquids.  The  colonr  increases  upon  Bbakiug  up,  but 
disappears  •  i n  heating.  It  may  also  be  detected  by 
adding  metallic  copper  to  a  solution  supposed  to 
contain  nitric  acid,  which,  when  heated,  ruddy 
fumes  will  bo  given  off  should  any  acid  be  present. 
Hydrochloric,  or  a  soluble  chloride  i  On  adding 
nitrate  of  silver  (solution  of)  to  the  solution,  a  white, 
curdy  precipitate  of  chloride  of  silver  is  thrown 
down.  This  precipitate  turns  violet  on  exposure  to 
light,  is  soluble  in  ammonia,  but  is  reprecipitated 
on  addition  of  hydrochloric  acid.  Uric  acid  •.  The 
solution  supposed  to  contain  this  acid,  after  the 
addition  of  nitric  acid,  is  gently  evaporated  at  a  low 
temperature,  and.  when  the  excess  of  nitric  acid  has 
been  expelled,  and  the  yellowish-coloured  residue  has 
been  exposed  to  the  vapour  of  ammonia,  a  rich 
purple  colour  (pnrpurate  of  ammonia)  denotes  the 
presence  of  this  acid.— M.  A.  C. 

[26186.]—  Testa  for  Acids— Acetic  Acid:  (I) 
Add  strong  sulphuric  acid,  and  heat,  when  acetic 
acid  will  be  recognised  by  its  odour.  (2)  Neutralise 
the  solution  with  ammonia,  and  then  add  ferric 
chloride,  boil,  and  the  iron  separates  as  a  basic 
acetate.  Sulphuric  Acid  :  This  acid  may  b«?  detected 
by  the  insoluble  sulphate  that  it  forms  with  barium 
chloride.  Nitric  Acid  :  Mix  with  an  equal  quantity 
of  strong  sulphuric  acid,  cool  the  mixture,  and  then 
add  ferrous  sulphate,  a  dark  ring  being  formed 
where  the  liquids  meet.  Hydrochloric  Acid :  (1) 
Forms  a  white  precipitate  with  silver  nitrate,  which 
is  insoluble  in  hot  water  or  nitric  acid,  but  soluble 
in  ammonia.  (2)  Heat  with  sulphuric  acid,  and 
manganese  dioxide  gives  odour  of  chlorine.  Uric 
Acid:  Mix  with  excess  of  nitric  acid,  evaporate, 
and  treat  the  residue  with  ammonia,  when  it  will 
turn  pink  or  bright  purple. — D.  W.,  Manchester. 

[26487.]-A  Flying  Trot.— No.— Kathodi. 

[26487.]— Trotting.— This  is  one  of' those  ques- 
tions examined  by  M.  Marey  in  his  "  Treatise  on 
Terrestrial  and  Aerial  Locomotion,"  p.  165.  In  bis 
experiments,  horses  are  made  to  register  every  par- 
ticular connected  with  their  movements,  and  M. 
Marey  found  that  in  a  slow  trot  one  foot  is  always 
on  the  ground,  bat  in  the  eaie  of  a  free  trot  the 
animal  is,  for  an  instant,  raised  from  the  ground  : 
while,  at  the  same  pace  in  harness,  the  "  phase  of 
suspension  "  was  scarcely  visible  in  the  tracings.  M. 
Marey  had  not  experimented  with  fast  trotters,  but 
conjectures  that  in  their  case  the  "  time  of  suspen- 
sion "  would  be  found  to  increase  considerably.— H . 
C.Kit. 
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[26493.1  —  Steel  Meet.  — Will  any  correspondent 
please  inform  ms  the  most  practical  and  quickest  mode  of 
making  a  steel  tubs  or  mast  70ft.  high,  lain,  diameter  at 
bottom,  and  10in.  diameter  at  top,  steel  plates  5-16in. 
thick?  I  am  thinking  of  making  the  circumference  in 
one  plate,  and  in  lengths  of  about  7ft.  Oin.,  but  cannot 
see  my  way  clear  to  make  it  truly  cylindrical,  or  nearly 

SO.— BlUTLBT. 

[26494.]— Flexible  Stamps.-I  would  feel  greatly 
obliged  if  some  of  your  readers  would  inform  me  the  most 
improved  method  of  making  the  matrix  ?  Also  the  com- 
position for  manufacturing  the  flexible  stamp  for  printing 
names,  Ac.,  on  bottles,  boxes,  packages,  Ac  P— IXQUiaxa. 

[26435.] -Estimating  Carbolio  Acid. -What  is 
the  best  method  for  estimating  the  osrbolio  acid  in  the 
crude  article  or  in  tar  ?— A.  8.  O. 

[26496.]— Birds'  Eggs.— Would  some  reader  tell  me 
what  would  be  the  most  suitable  ground  colour  for  the 
back  of  my  egg  oaae,  on  which  the  eggs  are  fixed  so  as  to 
show  them  to  the  most  advantage  P  The  sides  of  the  oase 
I  have  been  painting  white.— Boo  Oollxctob. 

J 26497.]— Photographic  Studio.— Will  any  one 
orm  me  how  to  mix  a  dark  slate  colour  for  painting 
the  boards  of  an  operating  room  or  studio  of  an  amateur 
photographer  P  The  paint  must  not  rub  off  when  touched 
with  the  dress  or  similar  articles.  Also  say  whether  the 
same  will  do  for  painting  the  back  of  a  canvas  back- 
ground which  has  a  landscape  painting  on  the  face  side, 
so  that  by  simply  turning  the  canvas  round  you  can  have 
a  plain  or  scenic  background  for  your  sitter  ?— J.  N.  N.  L. 

£26498.]— "Water  Regulator.— To  Ma.  Laxcastsb. 
— will  you  please  explain  how  the  water  regulator  is 
made,  and  where  it  is  put— in  primary  or  secondary 
circuit  of  induction  coil  *  Will  you  give  the  promised 
instructions  for  making  an  electro-magnetic  machine?— 
Texas. 

[26499.]— Astronomical.— To  *'  F.  R.  A,  8."— Is  it 
not  an  error  at  p.  60,  Vol.  XXIII.,  of  the  Mxchasic  to 
subtract  the  proportion  of  9 '8565  seconds  for  the  mean 
time  of  transit  of  6  Leo  nil  for  Oxford,  or  any  place  west 
of  Greenwich  P  According  to  the  Nautical  Almanac  that 
amount  of  seconds  for  every  hour  of  longitude  is  to  be 
added  in  west  and  subtracted  in  east  longitude;  and 
though  at  p.  59  of  No.  575  the  time  of  transit  is  reduced 
for  certain  stars  from  sidereal  to  mean  time,  the  same 
rule  holds  rood,  the  proportion  must  be  added  in  west,  and 
subtracted  in  east,  longitude.  As  the  English  Mechanic 
is  not  infallible  (observe  the  north  declination  given  to 
Jupiter  for  the  whole  of  June,  in  Mo.  683,  ef  the  28th 
May,  1876),  I  am  inclined  to  consider  the  above  men- 
tioned is  an  error,  and  as  the  rule  is  given  the  end  of 
every  month  It  should  be  corrected  if  wrong.— Anxious 

EMQUIRXa.  i 

[26500.]— Six-thread  Screw. — Would  any  corre- 
spondent give  me  the  following  information  ?  I  want  to 
out  a  screw  with  six  threads  on  it,  length  over  all  If  in., 
thickness  7-16in.,  with  9  threads  to  the  Inch.  This  screw 


is  for  a  Bonnes  embroidery  machine.  I  have  a  small 
back-geared  foot  lathe,  but  I  would  like  to  know  what 
other  tools  would  be  required  for  the  above  9  I  send  a 
sketch  of  the  screw  full  rim.— Youno  Mxchaxtc. 

[26601.]— Furnace  for  Laboratory.— How  could 
I  construct  a  small  furnace  (say  3ft.  high,  and  2ft.  broad) 
so  as  to  use  it  for  flasks  or  retorts  on  a  sand  bath,  for 
evaporating  purposes,  and  for  a  crucible  ?  Will  any  of 
your  correspondents  who  know  about  these  matters 
inform  me  how  to  proceed,  and,  if  possible,  the  probable 
east?— Aura  Bakxcbscm. 

M 26502.]— Bicycle.— Will  Mr.  Lancaster  or  "Sigma" 
be  Kind  enough  to  tell  me  if  the  following  plan  is  possible, 
and  the  probable  cost?  I  want  to  fit  a  small  magneto- 
electric  machine  to  the  axle  of  the  front  wheel,  and  carry 
a  oonple  of  insulated  wires  up  each  tide  of  fork  te  front, 
to  connect  to  carbon  points  in  small  lamp  for  night 
use.  I  want  it  so  that  I  may  prevent  its  working  in  the 
day.  How  can  I  arrange  the  commutator,  and  fix  the 
magnets,  Ac.  f — ALIBI  Fxaxmam. 

[26503.1— Lime-water.— I  suffer  greatly  from  heart- 
burn, and  have  been  in  the  habit  of  taking  a  teaspoonful 
of  carbonate  of  soda  in  a  wine  glass  of  water  almost 
daily,  sometimes,  indeed,  twice  in  a  day,  and  one  or  two 
bottles  of  soda-water  daily.  My  doctor  recommend*  me 
to  take  lime-water :  it  is  not  so  powerful,  but  I  suppose- it 
would  be  less  injurious  to  tbe  stomach.  Can  you  inform 
me  the  effect  of  large  quantities  of  lime-water  on  the 
system,  as  the  doctor  says  I  may  take  unlimited  quanti- 
ties as  it  is  harmless.  I  take  it  plain,  with  milk,  and 
occasionally  with  a  modicum  of  O.D.V.— W.  F. 

[26504.]  —  Photographic  —  To  Ma.  Borrows.— 


plate  appeared  as  if  exposed  to  tbe  clouds  or  sky.  On  the 
hut  of  the  6  plates,  I  could  faintly  see  the  tops  of  some 
poplar  trees,  and  part  of  shop  window,  by  using  a  very 
weak  developer,  about  10  gr.  I  doubled  and  decreased  the 
exposure,  but  to  no  purpose.  While  I  would  thank  you 
for  the  information,  I  would  kindly  ask  for  information 
why  I  failed.— Vim  Beer. 

[26505.')— Iron  in  Well  Water.— We  have  some 
water  which  we  wish  to  use  for  scouring  purposes,  dyeing, 
Ac.,  but  cannot  do  so,  because  the  goods  when  treated 
with  it  become  brown  or  iron-moulded.  When  the  usual 
tests  for  this  metal  are  applied  to  a  concentrated  portion, 
no  reaction  indicating  its  presence  results,  but  upon 
testing  for  lime  I  obtain  a  copious  precipitate  of  that 
metal.  The  water  is  slightly  alkaline,  and  after  boiling 
abosst  half  gallon  down  to  a  pint,  a  large  quantity  of  car- 
bo  oats  of  lime  and  iron  is  deposited.  Now  I  want  to 


know  if  the  iron  is  held  in  suspension  by  free  csrbosic 
add  like  the  carbonate  of  lime,  and  if  the  addition  at 
hydrate  of  lime,  and  then  filtering,  will  remove  u.- 
Oabaotacub. 

[26506.]— Ingot  Mould— Given  the  dimension  of 
an  ingot  mould.  Is  there  a  formula  for  determining  lis 
exact  height  to  which  it  must  be  filled,  so  ss  to  ebtam  sa 
ingot  of  steel  of  a  given  weight?  The  section  ii  annpossd 
to  be  square,  and  to  diminish  uniformly  from  bottom  to 
top— say,  from  12in.  to  9in.— Jam xs  flow. 

r86507.]  —  Preserving  Brightness  of  Brass 
Wire  and  Preventing  Verdigris.— Can  sous 
reader  help  me  in  this?  I  have  to  bind  by  band  leataer 
with  bright  brass  wire,  which  I  wish  to  retain  iu  bright, 
ness,  but  from  the  handling  soon  turns  bad  colonr,  sad 
likewise  creates  verdigris  where  connected  to  the  leather. 
Is  there  a  remedy  for  preventing  the  verdigris  or  tin 
wire  changing  colour?  Gilded  wire  is  too  expeuim.- 
OomrrnTHAV. 

[26508.]— Defective  Sight.— I  have  been  mfferiar 
from  defective  eight  lately.  I  have  been  short«fhtsl 
from  my  infancy ;  my  present  sge  is  62  years.  For  tin 
past  18  months  I  have  had  several  wounds  in  bit  kt 
difficult  to  heal ;  these  have  caused  me  a  general  debtor 
of  health.  For  the  past  few  months  I  have  sxparisaeed  i 
want  of  clearness  of  vision,  things  appearing  misty,  bat, 
on  reading,  more  particularly  so.  By  shading  ay  eyes 
with  my  hand,  bending  the  fingers  together  to  iocs  s 
circle,  and  then  looking  through  them,  this  mistical  da- 
appears,  and  I  can  see  clearly.  Also  at  times  there  m 
brown  minute  films,  shapeless  like  cobwebs,  quick]; 
flitting  across  my  sight,  but  almost  instantly  dissppeu- 
ing.  I  occasionally  use  concave  spectacles,  Ho.  10  luriu. 
With  these  I  can  see  to  read  replies  to  queries  in  Esomi 
Mfcbaxic  at  4^ in.  distance  from  my  eye,  and  withosa 
them  at  3t!n.  I  wish  to  know  if  these  defects  are  Kkdr 
to  be  permanent,  or  do  they  merely  arise  from  debilitiied 
health  ?  Would  any  alteration  in  the  foous  of  my  spec 
taolea  be  of  advantage  ?  What  is  the  probable  came  of 
this  mistiness  of  sight,  and  its  remedy  ? — Albsbt. 

[26509.]— Leolanohe  Cells.— Will  any  reader  ia- 
form  me  if  the  Leolanohe'  battery  made  in  a  woods 
trough  is  preferable  to  the  ordinary  form  ?— F.  Sam. 

S [26510.]— Mechanics.— 1.  Find  the  position  of  s 
oin  t  on  the  circumference  of  a  circle  so  that  the  time  of 
ascent  down  an  inclined  plane  to  the  oentre  of  the  circle 
may  be  equal  to  the  time  of  descent  down  sn  inclined 
plane  to  the  lowest  point  of  the  circle  ?  1  Find  a  poist 
in  a  vertical  circle,  such  that  the  time  down  a  tangents* 
that  point,  terminating  in  the  vertical  diameter  pro- 
duced, may  be,  equal  to  the  time  down  the  vertical  dia- 
meter?—D.  W. 

[28511.]— Magneto -eleotrio  Machine.  -  Woeld 
any  electrical  correspondent  let  me  know  what  site  sad 
length  of  c.o.  wire  to  use  for  the  bobbins  of  one  of  tbe 
above  machines  to  give  "  quantity  electricity"— that  it, 
to  heat  a  short  length  of  wire  so  as  to  fire  a  fuse  at »  dis- 
tance? Also  the  best  mods  of  magnetising  4  honeike 
magnets  which  have  become  de-magnetised?— W.  Sua. 

[26512.]— Nee  vim.— A  friend  of  mini  had  some  tattoo 
marks  removed  from  his  arm  by  a  country  surgeon.  Tbe 
treatment  was  by  nitric  acid,  pricked  into  the  skis  is 
order  to  destroy  the  vegetable  Ink.  It  had  the  denied 
result,  but  its  bad  effects  on  the  skin  soon  become  sppv 
rent.  A  large  nanus  formed,  which  filled  with  reseat, 
and  is  very  unsightly,  to  say  nothing  of  the  local  infUa- 
mation  and  consequent  irritation  ft  gives  rise  to.  Mj 
friend  has  had  professional  advice — by  one  be  is  reeos> 
mended  to  have  the  place  vaccinated  ;  by  another  collodka 
was  prescribed  ;  and,  again,  compression  by  as  irorj 
plate.  The  two  but  are  totally  unsuccessful,  sad  bete 
submitting  himself  to  vaccination  he  has  asked  me  i 
there  be  any  other  means  of  cure.  Unluckily  I  cans* 
find  any  mention  of  such  a  case  in  manuals  of  sunwrj, 
and  the  nsavus  is  not  sufficiently  above  tbe  epidermis  to 
allow  of  its  removal  by  ligature,  so  this  plan  is  usekm 
Can  any  of  "  ours  "  give  a  hint,  the  more  practical  the 
better,  as  if  it  oould  be  removed  without  the  knife  bsmj 
used  so  much  the  better.  I  see  some  writers  say  aerie 
have  a  tendency  to  die,  and  if  left  to  theauelres  is  tto 
really  so  P— Yoono  Stcdxbt. 

'  [26513.]— Stoning  on  Gun- work  —Would  s» 
reader  give  me  information  1  ow  the  etching  on  gun-wort 
is  done,  and  with  what  kind  of  tools  ?— Natbab  Ddxhd. 

[28514.]— Tennis  Bate.— Ow  any  correspondent  tsU 
me  what  wood  is  used  in  the  m  ma  facta™  of  tennis  or 
racket  bats  ?  How  it  is  bent  into  *hape,  and  how  tbe  got 
is  stretched  and  held  tight  in  the  frame  ?— Lawv  Tmib- 

[26515.1— Bromine.— After  having  passed  ehlorae 
through  bittern,  the  bromine  was  dissolved  out  wits 
ether,  but  allowed  to  stand  together  till  next  da;,  van 
I  found  that  all  the  colour  had  disappeared.  Bars  I  to 
proceed  in  the  usual  way  or  how  ?  An  answer  will 
greatly  oblige— OsiOI. 

[26516.]-8taining  Vegetable  Ivory— 1  am  ■st- 
ing some  vegetable  ivory  buttons  in  my  spare  time,  bit 
I  cannot  stain  or  dye  them.  Can  any  friend  assist  as  a 
staining  them  ?  Amongst  other  colours  I  need  a  good  J*j 
black,  and  some  must  have  shades  of  colour  on  tbea  ss  b 
they  had  been  "splashed"  or  "run"  in  the  dyein*'- 

TCBK-MAXBB. 

f  26517.]  -  Galvanic  Action  in  Galloway  Boiler- 
—Will  some  one  answer  the  following  question  in  the  n»» 
publication  ?  What  will  prevent  galvanic  action  on  taj 
Joint  of  the  third  lid  of  a  Galloway  tubular  boOerF 
I  have  put  a  band  of  hoop- iron  around  the  flanges,  sod* 
sheet-iron  box  outside  to  prevent  the  approach  of  but 
ashes  and  water,  but  without  the  desired  effeei-Gi-- 
VAHic  Actio*. 

[26518.]-Powl-houae.-I  have  a  loft,  situated  o*« 
a  scullery ,  dimensions  8ft.  long,  6ft.  wide,  and  6ft  luj*- 
Will  some  brother  contributor  inform  me  if  it  would  be  * 
suitable  place  for  a  family  of  fowU  ?  It  would  communi- 
cate with  a  run  about  12ft.  square,  well  sheltered  by  boo* 
and  outbuildings,  with  open  country  round.  8ome  «  of 
friends  tell  melt  is  unhealthy  to  keep  fowls  in  a  toft  sad 
I  should  like  to  know  if  this  is  the  case  before  I  bajis.- 
B.  Hatch. 

[26519.1-Pianoforte  Pedals.-!  wish  tojst « 
octaves  of  pedals  to  my  planof«~te.  Can  any  of  jw 
readers  give  the  neoeuary  detail  t—  Mabob. 

[26520.]  —  Colliery  Manager*!  OertifloiUf- 
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their  replies  on  the  above.  I  am  thoroughly  convinced 
that  good  practical  experience  ii  necessary.  Will  one  of 
these  gentlemen  inform  me  again  if  one  year's  practical 
experience  (in  a  colliery),  with  a  good  knowledge  of 
chemistry,  theoretical  and  applied  mechanics,  steam  and 
mining,  would  enable  me  to  pass  the  examination  to 
obtain  the  above  ?— W.  D.  R. 

[26521.]— Pioric  Aoid.— Will  any  of  your  readers 
please  inform  me  how  picric  acid  is  made  on  a  small  scale, 
and  give  reactions  by  equations '/  Al«o  please  to  give  a 
aheap  recipe  for  making  a  soluble  powder  blue  for  clothes. 
— Htdiohl 

r26522.J-park  Colour  of  Nickel  Deposit.  - 
"  Sigma '  will  greatly  oblige  by  informing  me  through 
the  columns  of  the  English  Mechanic  what  is  tne  reason 
that  my  nickel  deposit  is  so  dark-coloured  ?  It  is  (when 
polished)  the  colour  of  steel,  and  I  want  it  to  look  more 
like  silver.  I  have  seen  some  whioh  has  been  done  in 
Birmingham,  and  it  appears  nearly  as  good  a  colour  as 
ailver,  being  much  whiter  than  mine.  What  tension  of 
current  is  most  suitable  for  nickel  deposition,  and  can  it 
be  deposited  quite  as  well  by  a  magneto -electric  machine 
as  by  batteries  ? — Elect  bo-plater. 

[26523.]— Petroleum.— Will  Mr.  Redwood,  or  other 
obliging  correspondent,  give  the  formal;.'  or  perccuta.-e 
composition  of  ordinary  petroleum  spirit? — 0. 

[26524.1— Cleaning  Stucco  Figures.— Will  some 
one  inform  me  as  to  the  best  way  of  cleaning  stucco 
figures  that  have  become  dirty  through  exposure,  without 
damaging  the  sharpness  of  the  lime  ? — Sphinx. 

[26525.  "|— Carbonate  of  Ammonia.— Will  some 
correspondent  give  particulars  of  the  process  by  which 
this  salt  is  manufactured  from  the  sulphate  ?— 0. 

[26526-]  —  Diatoms  and  other  Objects— To 
*  Selenite."- I  beg  to  thank  "  Selenite  "  for  his  answer 
to  my  query ;  and  also  for  his  kind  offer  of  further 
assistance  if  needed.  With  regard  to  the  offer  of  "  Sele- 
nite" to  give  his  experience  on  test  diatoms,  and  other 
objects,  I.  for  one,  would  be  very  glad  of  such  informa- 
tion, and  I  doubt  not  that  many  readers  of  tho  Mechanic 
would  be  glad  of  the  same. — Evitoe. 

626527.]— Chemical  Examination  Question  — 
1  some  one  solve  the  following  two  questions  which 
have  been  given  by  the  Science  and  Art  Department  in 
the  honours  stage  in  chemistry  t  1.  Describe  the  methods 
you  would  adopt  in  analysing  qualitatively  a  mixtare 
containing  potassic  iodide,  sodio  bromide,  calcio  snlpho- 
cyanide,  argentic  carbonate,  and  mercuric  sulphide.  2.  A 
•ample  of  steam  coal  weighing  lib.  evaporated  101b.  of 
water  previously  raised  to  its  boiling  point.  What  weight 
of  water  would  this  quantity  of  coal  raise  from  the 
freezing  to  tho  boiling  point,  and  if  the  heat  generated  by 
its  combustion  were  transformed  into  mechanical  effect 
without  loss,  how  many  metrekilogrammes  of  force  would 
be  produced  ? — Evitor. 

[26528.]— Perfume  for  Sick  Room,  &c.— Can 
any  of  our  friends  tell  me  how  to  extract  the  perfume 
from  flowers,  leaves,  4c.,  as  it  seems  a  pity  to  waste  such 
a  lot  of  sweet  smells  and  then  to  have  to  buy  ?  Is  there 
not  a  way  of  macerating  with  snltF— M.  W.  R. 

[26529.;]— Mechanics  —  From  the  window  of  a  rail- 
way carnage,  moving  at  the  rate  of  10  miles  an  hour,  a 
atone  is  thrown  at  an  angle  of  30°  with  the  horixon,  in  a 
plane  at  right  angles  to  the  direction  of  motion  of  the 
carriage,  and  with  an  initial  velecity  of  60ft.  per  second. 
Find  the  distance  between  the  point  of  projection  and  the 
point  where  the  stone  strikes  the  ground,  the  two  points 
being  in  the  same  horizontal  plane?— D.  W. 

[26530.]— Chemistry  Question.— What  is  the  per- 
centage  of  chlorine  in  a  sample  of  bleaching  powder, 
calculated  from  the  following  data  ?— 10  grammes  of 
B.P.  made  up  to  one  litre,  8  grammes  of  (Fe  §Ot+7  H,0) 
made  up  to  500  c.c,  50  o.c.  of  ferrous  sulphate  solution  = 
40  cc.  of  B.P.— D.  W. 


Solutions. 

514. — Let  x  =  depth  of  ditch ,  let  A  B  be  the  side  of  bowling 
green  measuring  500ft.,  and  A  C  the  side  measuring  300ft. 
The  breadth  of  ditch  at  A  K  and  C  L  being  9ft.,  therefore 
the  side  O  R  of  the  ditch  =  300  +  18ft..  and  the  side  E  F 
=  500  +  18ft.,  therefore  the  area  of  ditch  =  (318  x  518) 
-  (area  of  green  =  150,000  sq.  ft. )  =  164.724  -  150,000  = 
14,724  sq.  ft.,  therefore  the  cubical  content  of  ditch  is 
14,724  x  sq.  ft.,  but  the  cubical  content  of  green  which  it 


t 

r 

3 

c 

B 

equals  is  500  x  300 
14,724  x  =  150,000,  x  =  10 


1  -  150,000  cubic  feet,  therefore 

2760  _  ,„  230 


SPHINX. 


a*a  All  Communications  for  the  "Sphinx"  stouid  be 
addreeted  to  T.  Mitcbeson,  B.A.,  The  Stationers'  ScW, 
BoU-oourt,  FUtUttrnt,  B.C. 


Answers. 

516,  W.  Airey;  514,  516,  518.  C.  J.  Mitchell;  518,  R. 
Crane;  514,  518.  Bettws;  516,  518,  School-boy  (Margate): 
518,  C.  A.  L. ;  514,  T.  £.  J. ;  514,  517,  518,  Kingston. 


=  10 
14724  1227 
Therefore  depth  of  ditch  =  10187ft.— Will-Wisp. 

517.— Let  x  ■  A's  distance  from  C  at  hut  stage. 
«  =  ..  D 

V  =  B's      „  O 
»  =  „  D  „ 

We  have,  therefore,! 

~  x  1024  +  -  x  00  =  V  x  81i  +  If  x  60  (1) 
4  3  3  4 

This  refers  to  time.  Again 
x  +  s  =  y  +  BJ  (2) 

This  refers  to  distance.    Eliminating  y  from  (1)  and  (2) 

we  get  7x  ■  58 ic  —  34s. 
Now  v  is  not  greater  than  3.  and  z  is  not  greater  than  4. 
In  order  to  discover  an  integral  solution  for  all  terms  try 
any  integral  values  of  to  and  s  within  the  prescribed 
limits— an  easy  process.  I  think  the  best  if  not  the  only 
solution  is  w  =  3  and  I  =  1,  whence  x  =  20  and  y  =  18, 
therefore  distance  required  ■  21  miles.  This  problem 
seems  worth  a  little  more  notice. — Maooie. 

517. — Put  the  distance  from  C  to  D  =  4m  +  x  =  3n  +  y 
miles,  where  m  and  n  represent  the  number  of  times  A 
and  B  respectively  rest  during  the  journey,  and  x  and  y 
the  number  of  miles  they  respectively  travel  from  the  last 
resting  place  to  D. 

Then  A's  time  in  completing  the  journey 

V  3      60  / 
And  B's  time  in  completing  the  journey 


+  hours. 

3 


-(5 


By  tho  question 

3       V  4      60  / 


(1; 


Questions. 
522.— Find  the  limiting  value  of— 
^tao.f^ 


(1) 


(2)  (cos.m*) 


*  =  0. 


(3) 


x  —  1.— E.  Lewis. 


the 

1 


log.  (1-x) 

523. — A  and  B  are  fixed  points,  and  P  a  point  suoh  that 
A  P  =  m  B  P,  where  m  is  constant.  Investigate  tho  locus 
of  P.— Maooie. 

584.— Give  the  simplest  nniform  rule  for  the  division  of 
decimals,  with  proofs.— Maooie. 

525. — A  square  contains  5J  acres.  A  third  of  its  area  is 
to  be  hedged  off  in  the  form  of  a  triangle,  the  hedge  to 
begin  at  one  of  the  corners  and  end  in  one  of  the  sides  of 
the  field.    Find  dimensions  of  part  cut  off. — C.  J.  M. 

586.— What  is  the  weight  of  a  hollow  iron  sphere  3|in. 
and  Ain.  thick,  supposing  1  cubic  inch  to  weigh  '2631b.  ?— 
G.  J.  M. 

527.— A  watch  loses  at  the  rate  of  1  minute  in  19  hour*. 
It  is  set  at  noon  on  Friday  ■  what  is  correct  time  when 
the  hands  of  tho  watch  show  5.20  on  Tuesday  afternoon  t 
-.  J.  M. 


And  4m  +  x  m  3m  +  y 
From  (1 )  80x  -  60y  =  325n  -  410m 
From  (2)  60r  -  60y  =  180n  -  240m 
Also         80x  -  80«  =  240n  -  330m, 
Subtracting  (b)  from  (o)  20x  =  I45n  -  170m 
Subtracting  (e)  from  (a)  20y  =  85n  —  90m 
Now,  by  the  nature  of  the  question,  m  and  n  are  both 
necessarily  positive  and  integral,  and  n  >  m 

Put,  therefore,  m  =  n  —  p  in  (d)  and  (•) 

Then  20x  =  170j>  -  25n  (/) 
And  20y  =  90p  —  5n  (a) 
Also  100k  =  450p  -  25n 
Since,  by  the  natnre  of  the  question,  x  must  have  some 
positive  value,  .•.  25n  <  170p ;  and  since  y  cannot  be 
>3,  .-.  450p  -  25n  <  301.  and  .-.  25n  >'450p  -  301. 
Likewise,  because  x  cannot  bo  4,  .•.  25n  S»  170p  —  81. 

Since  2Sn  «C  170p  =»  450p  -  301 
.'.  170p  >  450p  -  301,  and  .-.  280p  «C  301 
.-.  p  =  1 
.-.  25n  <  170  =»  89  or  149 
.*.  n  can  only  =  6 
Hence  p  =  1  >  ■  =  is  (170  -  150)  =  1 
n  =  6iy  =  A(W  -    30)  =  3 
And  OtoD  =  »ro  +  xor3*  +  y  =  21  miles. — J.  H.  W. 

518. — I  think  "  Plumb-Bob  "  ought  to  have  mentioned 
that  the  poles  were  Irish  ones,  not  English. 

18m.  3fur.  33pol.  2yd.  2ft.  7in. 
8 


5913 

7  =  yards  in  Irish  pole. 


ANSWERS  TO  CORRESPONDENTS. 


All  communications  ihould  be  addreteed-to  the  Editob 
of  the  Extiuau  Mechanic,  31,  TavistocJc-strsst.  Covert 
Garden,  W.O. 


41393 

3 


124181 
12 

12  )  1490179 


3  )  124181  7in. 


7  )  41393  2ft.  7in. 
4,0  )  591,3  2yd.  2ft.  7in. 

8  )  147  33pol.  2yd.  2ft.  Tin. 


Answer  18m.  3fur.  33pol.  2yd.  2ft.  7in. 
— Haubt  Lee. 


HINTS  TO  CORRESPONDENTS. 
1.  Write  on  one  side  of  the  paper  only,  and  pat  draw- 
ings for  illustration  on  separate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded  ;  and  the  names  of  corre- 
spondents are  not  given  to  inquirers. 

The  following  are  the  initials,  Ac.,  of  letters  to  hand  up 
to  Tuesday  evening,  July  11,  and  unacknowledged1 
elsewhere : — 

John  Brows. — Richard  Shaekleton  and  Co. — W.  G.  Pen- 
rig.— Jeremiah  Robert* haw. — Frith  and  Wolstencroft. 
— Thomas  Mallinson. — Booth  Brothers. — Messrs.  Lange 
and  Co.— Gent  and  Co. — J.  J.  Condcr  and  Co. — Rev. 
A.  T.  Brown.— Major  H.  Harvey.— Ed.  M'Cabe.— 
J.  Robinson.  —  David  Holden.  —  Richard  Hannen. — 

G.  Calver.— J.  J.  Colfer.— 8.  Bottone.—  Jos.  Devey.— 

C.  C.  Fox.— D.  Macpherson.— J.  T.  Williams— Geo.  H. 
Day.— F.  Lloyd.— W.  D.  White.— J.  B.  8.— Ex-Black- 
smith.— Guido. — R.  N.  B.— A.  J.  S. — Joseph  Lang- 
horne.— Wilfred.— A.  P.— G.  H.  P.— F.  Dennett.— 
Trebor.— R.  Smith.— O.  L.— E.  B.—C— Henry  Pratt.— 

H.  P.  Harris.— Brickwall.—D.  W.—  Chalice.— Zeta.— 
WiUiam  Hughes.— E.  Elgar.— Aconite.—  E.  W.  T.  Beck. 
—J.  W.  Uro abort. — A.  L.— Dugald  Clerk.— G.  H. 
Hardy.— A.  D.  Chapman.— Brown.— Delia.— Surveyor 
No.  2.— W.  H.  Binns.— John  Harrop.— E.  Tucker.— 

D.  W.,  Manchester.— Fly-wheel. — Amateur. — Daleth. — 

E.  E.  M.-C.  P.— W.  T.  M.  D. — J.  P.  A.-Gedaoht.— 
W.  A.  Nastrick.— Harry  Lee.— Charles  Taylor.— Orga- 
nist.— J.  J. — G.  Fryer.— C.  E.  G. — Perseverance. — 
Nemo.— B.  T.— John  Broekle«by.— Walter  H.  Wbit- 
tingham— 8.  T.— E.  A.  Nash.— 0.  J.  Reynolds.— 
R.  Smith.— J.  Clifford.— Embryo.— Bob.— A.  Ma  bob. — 
lot*.— A.  H.  Baldwin.— Jas.  Booth.— E.  W.— W.  Hurst. 
— T.  Wood.— Captain  E.— A.  Y.  Z.— Clock-maker.— 
A.  Clough.— Anti-Humbug.— T.  M.  D.— W.  Airey.— 

G.  W.  Shrubsole. — The  Demoniac. — Kraler. — Thomas 
Evans. — Fact.— J.  H.  N.— Author.— R.  A.  Proctor.— 
P.  P. — J.  Douglas. — Bookworm. — New  Subscriber. — 
Artist.— Rev.  J.  H.  Brown.— A  Well-wisher.— Sootia.— 

H.  and  H.— Pen-holder.— Tee  Square.— W.  E.  E. — 
P.  A.  V.  Le  Lubex.— John  Til  ley. — E.  Miller.— Surrey. 
— F.  R.  A.  8.— Freeholder.— A  Vegetarian. 

F.  T.  D.  (The  porous  partitions  are  made  of  unghued 
porcelain.) — Amateur.  (A  full  description  of  book- 
binding has  been  given,  see  Vols.  XII.  and  XIII.  Gild- 
ing is  done  by  washing  the  leather  with  paste-water, 
then  glah-e — i.e.,  white  of  egg  whisked  and  strained. 
The  gold  leaf  is  laid  on  when  the  glnire  has  becomo 
mellow  or  tacky,  and  the  letters  are  impressed  with 
heated  irons.  The  designs  on  highly-ornamented  cover*, 
especially  of  cloth-bound  books,  are  impressed  by  heated 
brass  plates  by  means  of  an  arming  press.  The  lettering 
should  be  and  is  generally  done  before  the  book  is  placed 
in  the  cover.  There  are  so  many  niceties  of  detail,  how- 
ever, with  reference  to  the  different  kinds  of  cloth  and 
leather,  proper  heat  of  irons,  paste-waters,  coats  of 
glaire,  and  so  on,  that  a  volume  on  the  subject  would 
fail  to  teach  as  much  as  a  little  practice.) — Gamma. 
(Smee's  is  probably  the  best,  but  it  depends  on  what 
you  want  to  do.)— Coreobiax.  (You  can  easily  ascer- 
tain by  application  to  the  Secretary  of  the  Board  of 
Trade.)— G.  Fryer.  (The  company  s  agent  advertise* 
in  these  columns.  See  front  page.  May  26. )—  J.  Kelly . 
(Acceptable,  if  practical  ana  to  the  point.) — Gsorok 
Chabltok.  (If  you  limit  your  question  to  steam  or 
air,  we  reply  steam ;  but  if  you  carry  your  question 
bock  further,  and  ask  what  is  the  original  motivo  power, 
ws  answer  heat.) — Audi  Me.  (The  Doty  lamp  is  un- 
doubtedly the  best  of  the  three  named.)— Xir.  (Use 
oxalic  acid,  but  carefully,  or  the  colour  will  go  too.) — 
Amateur.  (Parker's  "Glossary  of  Gothic  Architec- 
ture." Order  through  any  bookseller). — Scratch  22. 
(Follow  the  advice  of  your  physicians.)  —  Johk 
O'Coxxor.  (We  do  not  know  why  no  acknowledgment 
of  your  letter  appeared.  Most  probably  it  was  deemed 
unsuitable.) — Johk  Hayes.  (We  don't  care  about 
inserting  queries  referring  to  advertising  address.) — 
P.  J.  M.  8.  (Yes.)— Salab  Juxo.  (What  right  have 
yon  to  use  this  name?)— J.  Ca.  Sawbr.  (We  have  no 
other  information  than  that  given.  They  were  merely 
items  of  "  news,"  and  detailed  reports  have  probablv 
not  yet  appeared.  The  two  subjects  you  mention  will 
no  doubt  be  fully  reported  in  the  journal  of  the  Chemi- 
cal Society.) 

Axxious,  Clockmaker,  C.  Clare,  Memorandum,  H  E.  E  . 

Bee,  A.  8.  E.,  and  others. — Your  queries  are  unsuitable. 
BuiLDixa  Surveyor.  Violinist,  W.  E.,  E.  Bliss.— Your 

queries,  Ac.,  are  advertisements. 
T.  M.  W..  N.  York,  G.  Haywood.  Tyrol.  Iota.  Winohmor« 

Hill.  Vulcan,  Oaptain,  Babecriber.— See  indices  to  back 

vols. 

A  Plumber's  Apprentice.  Nathan  Griffen,  W.  D.  Dykes, 
W.  A.  Fenton,  Blanc,  and  others,  have  replied  to  queries 
already  similarly  answered. 


THE  THREE  JOURNALS 

Which  oorar  thu  whole  range  of  subjects  pertaining  to  the  occu- 
pation. Inurwit,  or«raiiMnwnto(  the  maiority  of  mankind,  are 
the  ENGLISH  MECHANIC  AND  WORLD  OP  8CIENCB,  the 
BUILDINO  NEWS,  and  PUBLIC  HEALTH.  Every  reader  or 
the  BNOLISH  MECHANIC,  not  acquainted  with  the  other  two 
Journal*.  th"uld  at  one**  become  a  subaortber  to  that  one  which 
more  immediately  lntereata  him.  If  oonneoted  in  any  way  with 
the  aria  of  oonatrucUoD  or  dealm.  he  will  Sad  the  BUILDING 
NEWS  a  perfect  atoreboaae  of  information,  and  a  moat  valuable 
channel  lor  hla  advertisement  ahonld  he  net^d  a  situation  or 
require  to  engage  labour.  PUBLIC  HEALTH  oonocrns  Uaelf 
with  the  great  caoae  Indicated  by  IU  title,  and  of  oourao 
Interests  everybody.  The  Price  of  the  BUILDIXO  NEWS,  la  Ad., 
poet  free  «)<!  ;  of  PUBLIC  HEALTH.  2d.,  poet  free  tidj  Both 
kmrnala  are  published  at  the  Orate  of  the  KNOtit 
91,  Tavlatock-street,  Covant-gardeo,  London,  ' 
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CHESS. 


All  oomrrmnioatlons  intended  for  this  department  to  be 
addressed  to  J.  w.  A-Snorr,  Cheater  House,  LiUieahoU- 
road.  Clap  ham  B.W. 

PROBLEM  CCOXX.— Bt  W.  Gbimsbaw. 
[From  "English  Chess  Problems."] 


Mm  WM 
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White  to  play  and  mate  in  three  mores. 

Solution  of  Problem  CCCXVIII. 
White.  Black. 
I.  Kt  to  Q  6.  1.  R  takea  Kt. 


2.  E  takes  B. 

3.  R  mates. 

1.   

2.  EttoEt5(eh.) 
a.  P  mates. 


2.  Anything. 

1.  B  takes  B. 

2.  E  morea. 


Uooir  Q. — Ton  are  nnqnertionably  right  as  to  Mr. 
Pierce's  problem,  bnt  not  so  with  regard  to  problem 
CCCXVIII. 

J.  Femsm smtli. — Tour  problem  is  sound;  but  it  is 
considered  too  easy  for  the  present  day. 

V7.  Fcrnival.— Under  examination. 

Gosuuicr  So  lotions  or  Problem  CCCXVTL.  from  Athoe, 
D.  A.,  J.  Frcenmntle,  Eothen,  E.  Parkea. 


THE  INVENTOH. 


APPLICATION 9  FOB  LKTTERS  PATENT. 

JURE  30.  lsra. 

2150.   TV.  B.  Lake,  BoHtrflmptfm-btjridtng*,  for  Improvements 
(n  adjusting  wrenches  or  spanner*.   A  communication. 
iM.   J.  Jacksuu,  Preston,  for  Improvements  In  muchlneryor 
ilng  cotton,  wool.  and  other  flbrou«  sub.tancea. 

 ,  Kiddles  x.  lor  Improvement*  In  trlovele.,  p..rt 

of  which  Improvement*  Is  slue  applicable  to  driving  bicycle*  and 
Co  obtaining  rotary  motion  tor  otb  r  purposes. 

•MS.  J.  8na<v,  Glasgow,  for  Improvements  In  kitchen  range*. 
2S&4.    R.  M.   Prior,   lltghbury.  for  an  l.nprovod  process  Of 
electro-plating  metal  sunace*  with  nl  Mel, 

•JMS.  r.  Cotu  rill.  w.-s-.  Hromwloh.  for  Improvements  La  utllls. 
ing  waste  prod ucta  obtained  In  galtaiilaiag  Iron. 

'J&66.  T.  Parker  and  P.  A  Weston.  C  .albroukdalo,  for  Improve- 
nients  In  direct  noting  steam  pumps  and  In  steam  engines. 

2M7.  R.  M.  BiUcoe.  Mlddlo-ex,  nud  A.  Ormond,  Uinnlngham, 
for  Improvements  In  military  saddles. 

J.  U.  Tongue.  bVur-hampUin-buUdlnga,  Middlesex,  for 
tu  apparatus  fur  raising  and  forcing  liquids.  A 

x.'lslo  of  Dog«.  for  improvements  In  roUer  or  rlok 


■ISM.  T.  Reynokis,  London,  (or  improvement.  In  carriage  wheels. 
AOWMiniOHUon. 

J681.  W.  R.  Lake,  London,  for  an  improved  apparatus  for 
Indlcattng  Uia  names  of  stations  to  the  pasasawra  In  railway 
carriages,  steam  boata,  and  other  conveyance*  or  vehicles,  A 
nmsnsrnnlsstlon. 

aUx.  B.  Dorendorff,  Manchester,  for  an  Improvement  In  engine 
counters  and  apparatus  for  registering  and  lodtuaUng,  A  oum. 
manic  atloo, 

Sees.  L  Swindell*,  Warrington,  and  B.  Lancaster.  Wldnes.  for 
Improvements  la  the  maaulauture  ol  oertaui  chemical  products 
from  air  and  water. 

964.  J.  ■airhead,  Junior,  Wimbledon,  for  Improvementa  In 
eleotrtu  UUgrapha. 

UB.  J.  Walton,  Waat  Bromwtoh,  for  improvements  In  appa- 
ratus for  operating  or  regulating  too  dumpers  of  steam  boiler 
furnaces. 

Sat.   J.  M.  Hart,  Ohoapald*.  for  Improvement*  in  mean*  or 

ffi>aratusfor  effecting  increased  scout  Uy  to  the  look*  or  other 
lading,  of  Rales  and  other  depoaluulu*. 
Xtff.    A.  Kent,  Harmm  rstoith,  fur  improvements  In  the  manu- 
facture of  t  otb  bi  ushes. 

•S8S.  De  W.  C.  Em  Hoy,  Brooklyn,  U.S.,  for  Improvement*  In 
refiirerator*  and  cooling  chambers. 

Tata.   W.  Parson*.  Kdgware-r  ad,  for  Irnprov.menU  In  macnl. 
nejyor  apparatus  for  turning  »o  d  and  other  material.. 
S70.    B  C.  Jay,  Bay  a  wafer,  for  unpruve  insults  In  sssuaat 
3571.    H.  P.  Snow.  AMcriuanbury.  fur  liuproveiiienU  la  braces 
or  •oapenuon,  atuoklng  supporter*  and  laatuuer*  oouuected  there- 
with. 

157s.  T.  Arioook,  BstclifTe-on-Trent,  for  lmprTveroents  In  chaff, 
catting  maohiiaa. 

2S72.  R-  A.  Eaaery,  Strand,  for  Improvements  In  railway  brakes 
and  brake  apparatus. 

1374.  P.  M .  llawtlnalmer,  Canada,  fur  Improvement*  In  machines 
for  digging  potatoes. 

257S.  P.  Jones,  lluntgomery.  for  Improvements  in  blanket-. 

3T76.  J.  In.-h.im,  Lancaster,  for  improvement*  In  the  construc- 
tion of  cardlug  engine-  fur  curding  «•  uoi. 

0877.  0.  8.  ilu  Bi*y.  Victoria  Chamber*,  Westmlnater,  lor  pro. 
palling  shiu*  or  vow  !•. 

SWB.  C  t.  Aul.»ii:  T.B-Hlford-stroet,8trand.forrfaprov*inents 
In  watohea.    A  0-auiim  ic.iUon. 

2178.  J.  Stubbs.  H  .'ii'iioaicr,  h<r  linproi-omonts  In  mschtner} 
tor  gaaslur  and  wluaiu^  yuiiu  or  Ui.<ad>  01  ootton  and  otltvt* 
fibrous  m.teil.l*. 

XM0.  The  R  v.  J.  B.  W.  un.  Utinsajr,  SulTolk.  and  A.  DnalnvooOL 
Pamnam.  Suney,  l,r  l..ipi  i,mii  „■  •  lu  npparstua  fur  healing 
greauiiuu<w*.  Lutliuusc*.  >  i.  •. .  va^.rie«,  lore  ng  pit.  and  lr»'n.av 
oburohea,  sahoois,  .....1  .•  r  •  •.:  luioe  and  building*,  wn.cft 
apparatus  Is  u.  pilcsiuii  .u-j  lur  Tu.mrU  and  otlii  r  batlla,  and  lor 
•Uwr  puriK)»c*. 


mi.  J.  W.  Duncan.  8onthampton  Chambers,  Chancery-lane, 
for  lmprov.  mi  nts  In  fire  arms. 

afatt.  L  B.  Harris,  Bdlnburgh,  for  Improvement*  In  mdlarabbar 
ralvea  aid  in  the  raWin*  for  retaining  valve*  In  their  seats. 

aSA I.  B.  Wllsr.n  and  W.  Ler.eh.  Lancaster,  for  liuprovementa  In 
•Jfolon  or  auparata*  for  raising  and  forcing  liquid*. 

ajo4.  B.  Wilson.  l.anca*u.T.  for  certain  improvements  la  screw 
propsllara  and  in  their  application  to  (hips.  boat*,  and  other 
vei-al*.  and  also  In  mschluery  or  apparatu.  for  aotuuting  the 

is*.  T.  Clapham  and  W.  Clapl-am.  Kalghlay.  for  improramanu 
In  the  mode  of  constructing  tunnUia  and  In  sppaiatus  wsmeoUd 

therewith. 

2S«u.  A.  X.  P*lroe,  Oxford -street,  for  improvement*  In  appa- 
ratus for  winning  or  picking  up  garden  hose  or  other  tube*  or 
rope*  or  hand*. 

•JSe7.  W.  Kemsley,  Kent,  for  Improvements  in  means  for  pro- 
tecting bricks  on  the  hack  or  drying  ground. 

23a*.  J.  *.  Calsntarieiit*.  Scarborough,  for  a  substitute  for  Ice 
for  >ka ting  thereon  wltb  -k«u-«  ordli.arlly  nacd  for  skating  on  Ice 
or  with  other  skatce,  for  sliding  and  other  almlLr  purpose*. 

2380.  W.  i-e  Bui manville,  Bridge  rood,  Clapham,  lor  lm>ro Ye- 
menis In  (hips'  logy  or  «teoo  luilicutor*. 

24«J.  J.  Combe.  Tilnlty-crtsceni,  Trlnltj,  Bdlnburgh.  for  Im- 
provements Id  machinery  for  winding  cop*. 

2SD1.  T.  B.  Redwood,  Polrlawn.  North  Flnohley,  for  lmprove- 
mer  ts  In  th»  manufacture  of  gna  for  burning. 

3301.    H.  Pearce,  Kusum-ri  ad.  for  Inipn.v,  ments  In  lock*. 

•iOJ.  A.  L  Kyfe.  Aldersgate-strect,  for  Improvement*  In  ladles' 
ore-*  su.ps-nder*. 

S504.  H.  E.  Newton,  Chanoery-lane.  for  Improvements  In  maxiDe 
enalue  governors.    A  communication. 

2SHS.  O  Slater.  Dyeliouae-bulldlng*.  Chlswell-street,  for  an  lm- 
prov. d  mode  of  regulating  the  motive  force  of  springs,  applicable 
to  rollcr-blliid',  saing  door*  and  equivalent  uaa*. 

2<l*i.  J.  H.  Atterbury,  Blniilcgham,  for  Improvement*,  for 
moulding  and  presalug  brioka,  tile.-,  and  other  forms  In  plastic 

2*7.  J.  II.  John.on.  Llncoln's-lnn-fleld*.  for  Improvements  In 
in  chlnery  or  apparutu.  for  shin  lug,  welding,  and  upsetting 
metal,  parts  of  which  Improvement*  are  also  apolioable  to  hy- 
draulic apparatus  to  be  employed  for  other  purposes.  A  Oum- 
mun  callnn. 

2*-.  W  n.  Andrew,  Bheffl.  ld.  for  Improvements  In  the  manu- 
fiicture  of  spade*,  shovel.,  garden  and  hay  lorka,  and  other  articles 
having  elongated  haisdle-. 

2399.  B.  P.  Wulker,  Birmingham,  for  Improvements  In  appo- 
int u-  for  supplying  fuel  to  fumnocs  and  other  fire- places. 

-'lo.  V.  Tllguuiin,  UeLdngfora,  Finland  for  an  Improved  pre** 
fur  buok  and  wall  paper  I'llnting. 

2n01.  F.  Klrth,  Krankfort-on-the-Halne,  Oermany,  for  Improve- 
ment* In  apparatus  and  I rooesa  for  manufacturing  oloar  ar-laclal 
loe.    A  cominunu  atton. 

•J«l  P.  RavenscToft,  North-rosd.  Cotrldge.  Staff ird,  for 
Impror.  menu  in  the  pi  ooee*  of  manufacturing  locking  tile*. 

2S03.  D  O.  rlcey,  Workington,  Cumberland,  for  Improvement* 
In  apparatus  employed  In  ooni.eotii.il  with  blast  furnace.. 

•AiH.  S.  Nowakow.kl  and  J.  J.  Bsranowskl,  Chelsea,  MUbUesex, 
for  Improvement.  In  roller  skates. 

2605.  O.  Q.  Laurence.  Newport.  Fife.  f*r Improvements  Inapfst- 
ratu.  for  lowering,  releasing,  and  raising  ships'  boat*,  applicable 
Id  part  to  other  uses  . 

2iXM.  A  O.  Turner,  Dalston,  for  Improvements  In  sewing 
mschinea 

SSu7.  J.  Vivian,  Cnmberlan  I,  for  lmprov  anient*  la  machinery 
for  drilling  or  boring  rook. 

2UQ3.  W.  J.  Waits,  R  .tbcrhlthe,  for  a  new  and  Improved  manual 
screw  propeller  for  boats,  barges,  and  other  craft. 

280..  J  M.  Dronyer,  &  rondel-*  treet,  Mlddlesaa,  for  an  Im- 
proved mlncloirt  machine. 

9810.  L.  O.  Thayer,  Lea len hall-street,  Lcsndon,  for  Improve- 
ment* In  breech  loading  fire-arms. 

201 1.  E.  S.  Morria,  Glamorgan,  and  E.  K.  Morgan,  Glamorgan, 
for  an  lm  proved  mode  of  tcm  perlng  or  annealing  eheek  1.  on  plates, 
and  apparatus  for  that  purpo-o. 

2UI2  J.  H.  Kenyon  and  J.  Ksnyon,  Blaokborn,  for  certain  lm- 
provemenU  In  carding  engine-. 

261S.  R.  C.  Smith.  Edinburgh,  for  Improvements  In  Closing 
an* opening  port- holes  after  the  firing  of  gun*,  and  In  the  means 
employed  therefor,  the  same  being  In  part  applicable  fur  reiving 
shields  to  protect  guns  which  are  tired  from  situaUo  Bother  than 
port  hole.,  and  for  drawing  out  guns  after  being  fired. 

2014.  J.  H.  Johnson  Llncoln's-lnn- fields,  for  Improvement*  In 
the  manufacture  of  manure,  and  in  the  apparatus  sinpioyed 
therein.    A  communication 

2113.  R.  Walklngtou  and  J.  H.  Brosoomb,  Leads,  a  new  or 
lmpioved  means  appnratu.  for  preserving  pencil,  and  other 
writing  Implement*  employed  for  *chole»tlo  or  other  parnossa. 

KHI.  J.  B.  Rutherford.  Newoast.e  on-Tyne.  lor  an  Improved 
method  of  and  apparatus  for  raising  sunken  vea*el*  or  other 
Object*. 

2  17.  J.  Strlok,  Bwsnssa.  Olamorgea.  for  an  Improved  flexible 

crruidlngor  Joint. 

lie!*.  T.  Olalaur,  Tanoaster,  for  lmpro<rernanta  la  roller  skates, 
pai  tof  which  lnventloa  1*  applicable  also  toother  purposes. 

SB19.   D.  C.  Lowber,  Warringtou,  for  lmprovemenU  la  bale  lies. 

2bJ0.  O.  I.  J.  Wells,  Lanoaater,  for  Improvements  In  the  manu- 
facture of  soda  and  p.  "task. 

2831.  H.  Z  ngler,  Hiddlomex,  for  Improvements  la  th*  prepara- 
tion of  gold  and  silver  poluts,  bronze  paints,  and  other  paint* 
or  colours  or  Inks  used  lu  painting  or  printing. 

2822.  C.  Dei-ham.  York,  for  Improvement*  In  nmohlnsry  or 
apparatus  for  cutting  leather. 

2823.  K.  E.  Xnox,  C.B.,  Kent,  for  an  unproved  knife  or  opener 
for  preserved  food  tin*. 

2024.  N.  B.  Hoist,  Denmark,  for  Improvements  lo  combined 
Interlocking  point*  and  signal  apparatus  for  railway*. 

2fa5.  H.  J.  If  ad  dan.  Strand,  for  lm  rovements  on  pads  for 
dampening  the  leave*  of  copying  and  other  books  sad  for  other 
purposes.    A  communication. 

2826.  B.  J.  B.  Mill*,  Mlddleser,  for  Improvements  In  folding 
(tool*  or  peats  and  table*.    A  communication. 

2*27.  X.  D.  A.  Msrrtner  and  C.  Boyle,  Kelghley,  for  Improve- 
ments in  machinery  for  washing  and  drying  wool  or  other  fibrous 

rabatanoe*. 

2U38  W.  Whlteley,  Lookwood,  for  lm;  rovaments  In  mschlnery 
for  roving  and  spinning  woollen  or  other  fibrous  substance*. 

202B.  8.  Collin*.  Birmingham,  for  certain  improvements  In 
Infanta'  feetllng  bottles. 

2030.  C  T.  Klngiett.  Kensington.  ar.d  kf  Zlngler,  Be  Is  Ue- park, 
for  Improvement*  In  the  preparation  ot  blood-albumen,  and  the 
application  of  i  he  same  for  purposes  of  dyeing  and  printing  on 
textile  and  o  her  fabric*  with  colours  also  applicable  to  ailing 
and  enamelling  wood,  glaa*.  and  metals. 

2j131.  W.  Morgan- Brown,  Southampton  buOdbigs,  for  Improve- 
ments in  wire  drawing  and  In  the  appelate*  employed  fur  that 
purpose.    A  communication. 

2K32.  B.  J.  Hutching*.  Glamorgan,  for  Improvements  In 
machinery  or  apparatus  for  manufacturing  tin.  tarns,  and  metal 
plates. 

2i33.  D.  Orelg  and  at.  Kyth,  Leads,  for  Improvements  in  air 

condensers  for  steam  engine*. 

2u.t«.  H.  L.  McAvoy.  Baltimore,  U.S.,  for  stove*  and  furnace* 
for  heating  and  ve  tllatl  rg  building*. 

2i>s3.  A.  v.  .s  ewton ,  t°h*nccry-lane,  for  Improvements  In  liquid 
meters.    A  communication. 

aiui.  B.  B.  Newton,  Chancery-lans,  for  lm' roremrnt*  In  sus- 
pending hsmmocks,  coto,  Utter-,  Inval  d  chair*,  or  other  analo- 
gous artlole*  for  auppoi  ting  or  resting  th*  body  on  board  chip.  A 
communication. 

2837.  W.  B.  Lake,  Southampton-buildings,  for  Improvements 
In  couplings  or  connection  fur  pipes,  faucet*,  and  the  like.  A 
communication. 

28  8.  J .  K.  Collet,  Cardiff,  for  Improvements  in  paving  for  road 
and  footway. 

2t39.  J  Biggin.  Sheffield,  for  a  new  or  Improved  in  trument  or 
anparatu*  for  dressing  and  skinning  animal*,  and  fur  other  pur- 
pose*. 

36W.  K.  P.  Alexander,  Southampton-bulldlngs,  for  lmprove- 
meuts  in  lasting  and  ber  ding  the  uppers  of  boots!  and  shoes  and 
othor  covering,  for  the  fect.  .il«>  in  »tr.  U'hlng  leather  and  skins, 
and  In  the  machinery  or  apparatus  employed  therein.  A  coui- 
raun  i  cation. 

mil.  J.  0.  H.nctln,  France,  for  Improvements  In  apparatus 
for  cruahmir.  gilndluv.  and  unxlng  rarlous  sub.tiuoe-. 

2841.  J  Warwick,  Meuchestcr  for  Improvements  in  shuttles 
for  sewing  machine*. 

20U.  J.  Eice,  Manchester,  for  Improvements  in  machinery  for 
Spinning  and  uoubl  i..'. 

2d4I.  P.  Jetlr-etl,  Cnm-ery-lane.  for  liup-oremenU  In  frames 
for  umbrellas  and  iuu-u^ol*.    A  oommuzu cation. 


2845.  R  T.  Talt,  Boat^wnrk,  for  Improvement*  In  the  euu 
fa<  ture  of  tobaooo  from  a  talk,  or  ribs,  and  In  the  machinery  m, 

ploved  thorefor. 

2040.  W.  NcOee,  Paisley,  for  Improvemenu  In  semt-sti 
spioling  ort  read  win  ling  msi-hlii-*. 

Kt7.   O.  a*.  Draper.  U.S..  for  chain  swlvats  and 
m  rnufac taring  the  same.    Part  cmrannlcatlm. 

9t4H.  G.  Ben.on,  Lmdim,  for  Improvcmsnls  in  rdoluj.  lirtn 
stitching,  and  embrolduring  machinery, 

K40.  J.  Llkeman  and  H.  J.  Liwsoa,  Brighton,  for  bapran 
ments  In  the  construct  on  of  bicycle*. 

26S0.  B.  G.  Guerln,  Pari*,  for  an  improved  dipping  cup  forfcu 
stands  and  other  recipient*. 

1351.  B.  T.  Hugh-«.  C.iaioary-lan-',  for  lDaprovemanta  Id  tnai 
lng  wood  and  vegetable  fibre  In  general  to  preserv*  th*  an* 
from  decay,  and  lu  apparatus  employed  therein.  A  ootmaaaloa 


Inventor*)  before  Paten  una;  nhonld  read  the 

HANDBOOK  OF  PATENT  LAW.  BRITISH  AND  IDIKtM 
publUhed  by  WM.  P.  THOMPSON.  C.K.,  Palsnt  Agent.  6,  Lort. 
street,  Liverpool  (12  stamps).  "The  pit/all.  Into  which  lb 
unwary  Inventor  will  run  a  risk  of  .tumbling  are  pointed  out . . , 
a.  trustworthy  gold*  to  patentee*. **—  RsgHsi  *f*e**.ls.— iADTv.l 
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-a*-   income  or  permanent  employment  i  oar  tsrm* 
liberal ,  no  previous  knowledge  required,  and  no  rlafc-Aaar**. 
M.  WELLS  and  Co..  39.  Rsaauaw-street,  Liverpool. 
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EW    ENGLISH  SETTLFMENT, 

-  -  KITTOLANDS,  Parana,  Southern  BrssuL-Tber* rb  •* 
penlng  for  rough  CARPENTERS,  Bawyer-,  men  seOBrtoaaJ I" 
fell  tlm  er.  and  one  or  two  men  used  to  work  s  saw  mill,  s*sr 
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.M    . ..^      •  .. .  A    '  •   .iiitln.  msCfilir'.  rr-s* 
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ARTICLES. 


ATE,  AND  ITS  RELATIONS  TO  LIFE. 

~TT  would  seem  only  natural  in  times  when 
-*-  the  public  take  up  the  study  of  popular 
science,  that  one  of  the  first  subjects  to 
interest  them  would  be  the  air  we  breathe ; 
"but  it  is  apparently  considered  so  common 
and  well  understood,  that  it  is  passed  over 
in  favour  of  other  and  more  interesting 
subjects — more  interesting,  by  being  more 
attractive ;  but  not  more  important.  Still 
the  fact  remains  that  many  men  fairly  well 
versed  in  electricity,  geology,  astronomy, 
optics,  or  some  other  branch  of  science, 
know  little  of  air  and  its  relations  to  life 
beyond  the  facts  that  oxygen  is  necessary 
to  health,  and  that  air  contains  about  21 
per  cent,  of  it  Probably,  to  a  certain 
extent,  this  state  of  popular  knowledge  of 
the  air  may  be  due  to  the  fact  that  there 
axe  few,  if  any,  popular  books  on  the  sub- 
ject— a  defect  which,  however,  no  longer 
exists  now  that  Mr.  Hartley  has  had  the 
lectures  he  delivered  at  the  "Royal  Institu- 
tion printed,  and  has  found  so  large  a 
demand  for  the  book,  that  it  is  already  in  a 
second  edition.*  The  reader  may  take  this 
■work,  and  with  a  little  expenditure  of  time 
and  of  cash  for  the  requisite  apparatus  to 
make  a  few  experiments,  may  become  as 
well  acquainted  with  the  subject  as  is 
necessary  or  desirable  in  the  case  of  those 
who  do  not  intend  to  make  it  a  study,  while 
it  will  be  found  an  excellent  introduction 
to  more  elaborate  works.  Mr.  Hartley 
opens  Chapter  I.  with  a  brief  statement 
relating  to  the  earth  and  its  atmosphere, 
and  then  explains  how  air  may  be  proved  to 
be  a  material  substance  possessing  weight. 
A  tyro  would  probably  take  a  bladder-full 
of  air,  and  having  ascertained  its  weight, 
would  empty  it,  and  then  re-weigh,  and 
probably  be  disappointed  at  finding  that 
there  was  no  difference  in  the  weight.  If 
he  assumed  that  therefore  air  was  not  a 
material  substance,  he  would  fall  into  a 
great  error,  which,  however,  he  might  easily 
rectify  by  procuring  a  cast-iron  bottle  into 
which  air  has  been  forced  by  means  of  a 
pump.  Having  accurately  balanced  this 
bottle  on  a  pair  of  scales,  the  stop-cock  is 
to  be  opened,  and  the  air  permitted  to  flow 
out,  the  result  being  an  ocular  demonstra- 
tion of  the  fact  that  air  has  weight.  This 
fact  once  grasped,  the  learner  will  be  in  a 
position  to  understand  the  action  of  the 
barometer ;  and  may  then  proceed  to 
acquaint  himself  with  the  composition  of  air. 
The  methods  of  ascertaining  the  compo- 
sition of  air  are  clearly  explained  by  Mr. 
Hartley  from  the  elementary  experiments 
down  to  the  elaborate  investigations  re- 
quired for  an  exact  analysis ;  even  so  ad- 
vanced an  experiment  as  that  of  partially 
separating  the  oxygen  from  atmospheric 
air  by  filtration  through  indiarubber  is 
here  described.  But  into  an  explanation  of 
the  elementary  facts  connected  with  air  it 
is  scarcely  necessary  that  we  should  enter 
here ;  and  when  the  rudimentary  portion  of 
Mr.  Hartley's  book  is  fairly  comprehended, 
his  readers  will  find  the  more  interesting 
portions  in  the  chapters  relating  to  the 
qualitative  analysis  of  air,  and  the  hygienic 
advantages  of  ventilation. 

The  question  has  often  been  raised  by 
tho*e  who.  perhaps,  were  unaware  that  it 

•  Air.  Mid  its  Halation*  to  iafo.  Bj  Waits!  Koil 
Hamlet.    London:  Longnuuu. 
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had  been  satisfactorily  answered :  What 
will  be  the  result  if  we  go  on  forming  car- 
bonic acid  as  we  do  P  It  is  exhaled  by  the 
animal  world  in  considerable  quantities,  it 
is  made  in  large  quantities  by  every  fire  and 
furnace,  and  it  is  slowly  out  constantly 
evolved  by  organic  matter.  The  proportion 
of  carbonic  acid  in  the  atmosphere  of  Glas- 
gow, London,  and  Manchester  is  far  in 
excess  of  that  found  in  the  air  of  the  moun- 
tains and  moors  of  Scotland,  which  repre- 
sents the  average  amount  found  in  thinly 
inhabited  healthy  districts  in  all  parts  of 
the  world.  The  proportions  found  in  the 
places  named  may  be  roughly  represented 
by  the  figures  5,  4£,  4,  and  3J-,  the  latter 
representing  the  number  of  volumes  of 
carbonic  acid  found  in  10,000  volumes  of  air 
taken  in  the  mountains  of  Scotland.  These 
results  are  obtained  by  Dr.  Angus  Smith, 
whose  book,  "  Air  and  Rain,"  has  supplied 
data  for  all  modern  writers  on  the  subject 
of  air  and  ventilation.  It  will  be  seen  that 
the  air  of  the  London  streets  contains 
nearly  half  as  much  again  of  carbonic  acid 
as  is  found  in  the  normal  air ;  but  there  is 
nothing  in  that  simple  fact  which  need 
alarm  any  one.  There  is  no  reason  to  sup- 
pose that  minute  quantities  of  carbonic  acid 
more  or  less  in  the  air  of  a  given  place  are 
more  or  less  dangerous  in  themselves ;  but 
when  we  have  reason  to  believe  that  in- 
creased quantities  are  mainly  due  to  im- 
purities, the  percentage  of  carbonic  acid 
found  in  the  air  of  a  town  may  be  taken  as 
a  rough  but  generally  accurate  guide  to  its 
salubrity.  As  Dr.  Angus  Smith  puts  it,  it 
is  not  that  we  know  certainly  of  any  posi- 
tive evil  which  carbonic  acid  in  quantities 
so  small  can  do  of  itself,  but  because  it 
almost  always  comes  in  bad  company.  Be- 
sides that,  the  increase  in  the  percentage 
of  carbonic  acid  means  a  decrease  in  oxygen, 
so  there  is  not  only  a  diminution  of  the  life- 
giving  element,  but  an  increase  of  a 
dangerous,  if  not  poisonous,  compound. 
The  air  of  the  streets  in  the  worst  of  our 
towns  is,  however,  comparatively  pure  as 
compared  to  the  air  of  our  public  offices, 

S laces  of  amusement,  and  dwelling-houses, 
a  foggy  weather  the  air  of  the  streets  will 
contain,  perhaps,  as  much  as  6  volumes  of 
carbonic  acid  in  10,000 ;  but  in  the  Chancery 
Court,  Dr.  Angus  Smith  found  the  air  to 
contain  as  many  as  20  3  parts  in  10,000  at 
3ft.  from  the  ground  (t.e.,  at  about  the 
breathing-line  when  seated),  while  in  the 
pit  of  the  Standard  Theatre  he  found  the 
rather  alarming  proportion  of  32  parts  in 
10,000.  Mr.  Hartley  made  some  similar 
experiments  in  1874,  and  obtained  the 
rather  curious  result  that  near  a  ventilator, 
presumably  in  the  direct  current  of  air,  the 
proportion  of  carbonic  acid  was  nearly  15 
in  10,000  parts.  Mr.  Hartley  points  out 
that  the  heated  gases  as  they  rise  to  the 
roofs  of  the  theatres  roll  down  the  ceiling 
to  the  gallery  rather  than  make  their  exit 
through  the  outlets  provided  for  them — a 
result  which  is  attributable  not  to  insuffi- 
cient area  of  outlet,  but  to  the  fact  that 
sufficient  provision  is  not  made  for  the 
supply  of  fresh  air  to  fill  the  place  of  the 
heated  gases  that  will  not  go  out  against  an 
equal  or  probably  heavier  pressure  outside. 
Bedrooms,  which  should  be  the  best  venti- 
lated rooms  in  our  houses,  are  invariably 
the  worst;  and  yet  during  sleep  we  have 
need  of  all  the  oxygen  we  can  get.  A  ready 
test  of  the  degree  of  impurity  of  the  air  of 
a  bedroom  is  furnished  by  lime- water.  A 
lOoz.  bottle  with  a  wide  mouth,  quite  clean 
and  dry,  is  to  be  waved  once  or  twice  in  the 
air  of  the  room ;  half  an  ounce  of  clear  lime- 
water  is  then  placed  in  the  bottle,  and  the 
latter  is  well  shaken,  so  that  the  air  is 
thoroughly  washed  by  the  lime-water.  If, 
after  resting  for  a  few  minutes,  there  is  no 
precipitate,  the  air  of  the  room  is  suffi- 
ciently pure  ;  if,  on  the  contrary,  there  is  a 
precipitate,  steps  should  be  taken  to  secure 


better  ventilation.  The  experiment  should 
of  course  be  performed  the  first  thing  in 
the  morning,  before  windows  or  doors  are 
opened.  The  state  of  the  air  in  a  crowded 
theatre  shows  that  very  large  quantities  of 
carbonic  acid  are  thrown  into  the  atmo- 
sphere of  cities  and  towns,  and  where  these 
are  thickly  placed  it  would  seem  as  if  vege- 
tation and  winds  would  be  insufficient  to 
clear  the  atmosphere,  and  that  the  enor- 
mous volumes  of  carbonic  acid  produced 
from  the  three  sources  we  have  named  v.ould 
sooner  or  later  destroy  life.  The  experi- 
ments of  Dr.  Smith,  however,  made  in  • 
various  parts,  show  that,  despite  the  enor- 
mous weight  of  carbon  that  nas  been  oxi- 
dised since  Regnault  made  his  experiments, 
the  figures  obtained  by  both  investigators 
are  almost  identical,  and  we  know  that 
in  twenty  years  there  has  not  been  the 
slightest  diminution  in  the  proportion 
of  oxygen  contained  in  the  atmosphere. 

As  to  private  houses  it  would  appear  that 
in  winter  they  can  be  better  ventilated  than 
in  summer,  for  the  walls  are  sufficiently 
porous  to  admit  of  a  considerable  change  of 
air — a  fact  that  has  been  clearly  established 
by  an  experiment  of  Pettenkofer's,  in  which 
all  the  doors  and  windows  and  other  visible 
outlets  were  pasted  up  air-tight,  and  yet  a 
change  amounting  to  1,060  cubic  feet  an 
hour  took  place,  due  solely  to  diffusion 
through  porous  walls.  "  To  keep  a  house 
dry,"  6ay8  Mr.  Hartley,  *'  the  walls  should 
be  thick  and  porous,  and  the  rooms  well 
warmed.  When  damp  shows  itself  on  the 
walls  of  a  house  after  a  long  spell  of  wet 
weather,  it  is  no  indication  of  wet  having 
come  in  from  the  outside."  This  last  state- 
ment is  clearly  a  mistake,  which  should  be 
corrected  in  tne  next  edition ;  the  presence 
of  wet  or  dampness  on  the  walls  of  a  house 
may  not  necessarily  be  an  indication  of  the 
penetration  of  rain,  but  it  is  due  to  that 
cause  at  least  as  often  as  to  the  condensa- 
tion of  aqueous  vapour  from  the  warm  air 
of  the  room.  Rain  does  penetrate  walls 
sometimes,  and  how  it  could  indicate  its 
presence  on  the  inside  in  any  other  shape 
than  as  wet  or  dampness  it  is  difficult  to 
conceive.  Another  statement  of  Mr.  Hart- 
ley's requires  a  little  elucidation.  Speaking 
of  the  fact  that  gravelly  soil  contains  a 
very  large  quantity  of  air,  he  imagines  a 
drain  leaking  into  it,  and  says,  "  The  ground 
air  would  be  charged  with  the  product  of 
decomposing  offensive  matter,  and  those 
abominations  which  are  to  be  so  much 
dreaded  as  the  cause  of  zymotic  diseases." 
The  cause  of  zymotic  diseases  can  scarcely 
be  said  to  be  known,  so  that  it  is  difficult  to 
understand  what  Mr.  Hartley  can  mean  by 
"  those  abominations." 

The  remaining  chapters  of  Mr.  Hartley's 
book  are  occupied  with  an  inquiry  into  the 
spontaneous  generation  hypothesis,  which 
may  be  described  as  a  complete  and  concise 
resume  of  the  subject.  Mr.  Hartley  is  de- 
cidedly opposed  to  Dr.  Bastian's  views,  but 
obviously  he  has  not  reviewed  the  latest  ex- 
periments of  the  doctor,  which  we  shall  prob- 
ably notice  next  week.  The  importance  of  the 
qnestion  of  spontaneous  generation  in  con- 
nection with  a  knowledge  of  the  air,  and 
the  puzzling  but  perplexing  question  of  th« 
origin  of  disease,  render  these  pages  the 
most  interesting  in  the  book.  The  19th 
century,  has  already  stamped  its  mark  on 
the  register  of  scientific  progress:  but  >f 
the  investigations  into  spontaneous  genera- 
tion should  result  in  the  discovery  of  the 
origin  of  zymotic  disease,  it  will  be  the 
greatest  advance  in  human  knowledge  that 
has  yet  been  made.  The  book  is  abundantly 
illustrated  with  engravings,  and  its  readers 
will  have  little  difficulty  in  repeating  the 
experiments  described.  So  far  as  it  goes  it 
is  a  concise  but  complete  history  of  th« 
science  of  air  and  its  relations  to  life,  wr 
in  a  style  which  is  both  popular  and 
tific. 
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A  NEW  METHOD  IN  ASTRONOMICAL 
PHOTOGRAPHY. 

'  I  \HE  facility  and  precision  with  which 
photography  represents  luminous  phe- 
nomena in  their  minute  details,  renders  this 
application  of  optics  more  and  more  import- 
ant in  the  sciences  of  observation,  and 
especially  astronomy.  But  photography 
could  not  take  a  regular  plaee  in  observa- 
tories unlesB  the  photographic  apparatus 
had  the  same  simplicity  and  theoretical  per- 
fection as  the  instruments  used  for  current 
observations.  M.  Cornu  states,  in  a  note 
to  the  Paris  Academy,  that,  having  had 
occasion  to  study  this  problem  in  connection 
with  the  Transit  observations,  and  later  at 
the  request  of  the  Council  of  the  Paris 
Observatory,  he  has  found  a  solution  of  it 
as  complete  as  possible.  The  negatives  he 
had  to  lay  before  the  Academy  would,  he 
trusted,  justify  this  opinion. 

It  is  the  peculiarity  of  this  method  that 
it  does  not  require  any  special  instrument, 
any  telescope,  and  may  at  once  be  adopted 
for  photographical  observations  by  means 
of  a  purely  mechanical  arrangement,  which 
does  not  at  all  affect  the  optical  qualities  of 
the  instrument;  the  two  lenses  which  com- 
pose  the  objective  have  merely  to  be  sepa- 
rated to  an  extent  depending  on  the  nature 
of  'the  glasses,  but  rarely  exceeding  1$  per 
cent,  of  the  focal  distance.  This  operation 
shortens  this  distance  about  6  to  8  per  cent. 
Theory  and  experience  prove  that  the 
original  achromatism  of  the  visible  rays  is 
transformed  into  achromatism  of  the  chemi- 
cal rays,  which  is  necessary  to  the  perfec- 
tion of  photographic  images.  Direct  and 
precise  measurement  has  shown  that  this 
slight  separation  of  the  glasses  does  not 
cause  any  aberration  in  the  images. 

This  method  has  succeeded  perfectly  at 
the  Paris  Observatory  with  the  large 
equatorial  of  the  eastern  tower,  the  objec- 
tive of  which  is  0  38m.  in  aperture,  and 
8-90m.  in  focal  distance.  By  a  very  simple 
arrangement  the  glasses  can  be  separated, 
and  the  instrument  may  be  employed  for 
optical  as  well  as  for  photographic  observa- 
tions. The  photographic  adjustment  does 
not  presentany  inconvenience  in  observation 
of  faint  stars.  M.  Cornu  states  that  he 
easily  observed  Uranus,  and  at  least  one  of 
his  satellites,  without  finding  it  necessary  to 
re-establish  optical  achromatism. 

At  the  principal  focus  of  this  instrument 
are  obtained  direct  photographic  images  of 
the  sun  and  of  the  moon,  measuring  nearly 
8  centimetres  in  diameter ;  images  which 
might  be  easily  magnified  by  means  of  the 
eyepiece  so  as  to  give  negatives  of  more 
than  one  metre  in  diameter.  The  images 
thus  enlarged  gain,  perhaps,  in  artistic 
effect,  but  they  lose  in  distinctness. 
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RAILWAY  SIGNALLING  WITHOUT 
WIEES. 

HE  next  important  improvement  in  rail- 
way working  will  probably  be  an  auto- 
matic system  of  signalling  which  will  dispense 
with  wires,  signal -posts,  and  signal-men, 
except,  perhaps,  at  stations  and  junctions 
and  crossings.  We  have  already,  at  p.  516, 
Vol.  XX.,  given  an  account  of  Sir  David 
Salomons'  system  of  making  trains  signal 
their  presence  by  means  of  electric  connec- 
tions with  either  a  centre  rail  or  an  elevated 
side  signalling  wire,  erected  at  certain 
portions  of  the  line.  Sir  David's  invention 
is,  of  course,  only  an  attempt  to  solve  the 
problem,  and  does  not  at  once  commend  it- 
self to  railway  officials,  though  sooner  or 
later  train  signalling  will  be  carried  out  on 
the  principle  which  underlies  the  invention. 
Every  now  and  then  we  have  instances  of 
how  the  block  system  can  fail,  chiefly,  it 
must  be  confessed,  through  the  errors  of  the 
human  elements  of  its  composition,  and 
almost  always  through  them  or  such  acci- 


dental failings  of  the  mechanical  details  as 
could  not  well  be  foreseen  or  remedied  in  time 
to  prevent  a  disaster.  The  recent  accident 
on  the  Metropolitan  is  a  case  in  point,  and 
although  it  is  too  early  to  apportion  the 
blame  or  fix  the  faults,  it  is  obvious  that  the 
system  failed.  It  is  simply  a  stupid  blunder, 
not  an  accident  at  all ;  though  its  primary 
cause  may  have  been,  as  of  course  it  was, 
an  accidental  break-down  of  an  engine  of 
such  a  nature,  or  so  uncommon,  that  it  could 
not  well  have  been  anticipated.  It  is 
possible  that  an  automatic  6ystem  of  signal- 
ling would  occasionally  prove  defective, 
but  until  we  have  complete  details  and  an 
actual  test,  no  useful  judgment  can  be 
formed.  So  lone  ago  as  1848  a  patent  was 
taken  out  for  utilising  the  rails  themselves 
as  electric  wires  for  conducting  the  signals. 
Dugmore  and  Millward  obtained  a  patent 
in  1853  for  a  system  of  communicating 
between  trains  on  the  same  line,  and  between 
trains  and  stations.  Their  system  was,  how- 
ever, impracticable  almost  in  its  inception, 
for  it  required  the  insulation  of  the  wheels 
of  one  side  of  the  train  from  those  on  the 
other  to  prevent  electric  connection  between 
the  two  lines  of  metal.  This,  it  will  be  seen, 
involved  the  insulation  of  the  rails  them- 
selves so  far  as  opposite  sides  were  con- 
cerned, so  that  damp  earth,  metallic  tie- rods, 
and  sundry  other  details  of  the  permanent 
way  would  have  required  a  radical 
change.  In  Ball's  patent  of  1860  these 
defects  were  avoided,  but  others  were 
introduced.  He  U6ed  a  short  rail  section, 
forming  the  terminal  of  a  line  wire  con- 
nected with  the  station  battery  and  magnet. 
The  signal  was  a  visible  one — an  indicator 
worked  by  wheels  controlled  by  the  magnet 
— and  the  system,  being,  in  reality,  only  a 
modification  of  the  wire  system,  was  open 
to  the  same  objections.  In  1868  Barnes 
and  Hancock,  and  in  1872  Pope  in  the  United 
States,  took  out  patents  for  a  long  rail 
system  which  appear  to  be  identical.  The 
two  battery  poles  were  connected  respect- 
ively with  the  two  rails,  the  circuit  being 
completed  when  a  train,  with  its  wheels  and 
axles,  passed  over  the  rails.  When  the 
circuit  was  thus  complete,  a  magnet  acting 
on  a  lever  caused  a  danger  signal  to  be 
shown  at  a  post,  which  was  lowered  by  a 
weighted  bar  when  the  circuit  was  broken 
by  the  line  becoming  clear.  The  objections 
to  this  system  are  obvious,  but  it  was  im- 
practicable, owing  to  the  necessity  for  in- 
sulating the  two  rails  from  one  another. 
In  another  patent  of  Mr.  Pope's  (1873),  the 
magnet  and  Dattery  at  each  end  of  the  section 
are  connected  together,  and  the  terminals 
are  connected  to  the  opposite  rails  of  the 
section  in  such  a  manner  that  the  batteries 
are  opposed  to  and  neutralise  each  other, 
thus  keeping  the  magnets  demagnetised 
until  a  train  entering  the  section  short- 
circuits  them.  In  a  system  recently  in- 
vented by  Professor  William  Robinson,  of 
Massachusetts,  the  rail  section  may  be 
one  or  several  miles  in  length.  At  one  end 
the  battery  is  placed,  the  poles  connected  to 
opposite  rails ;  at  the  other  end  is  the 
magnet,  connected  to  opposite  rails  in  such 
a  manner  that  a  constant  long  circuit  is 
established  through  the  rails  and  the 
magnet.  When  a  train  enters  the  section 
it  short-circuits  the  current,  and  the  magnet 
releases  the  armature,  thereby  putting  a 
signal  to  danger,  where  it  remains  until  the 
train  passes  out  of  the  section.  _  It  will  be 
seen  that  any  serious  defect  in  the  per- 
manent way,  or  any  derangement  of  the 
electrical  apparatus,  will  place  the  signal  at 
danger.  Professor  Robinson  says  that  long 
sections  of  rails  are  the  only  ones  which 
promise  to  make  the  proposed  system 
successful,  and  that  the  only  known  principle 
on  which  they  can  be  worked  satisfactorily 
is  that  which  involves  a  constant  circuit 
In  West  Somerville  (Mass.)  a  "wireless 
signal  "  has  been  in  successful  use  for  some 


months  now,  without  a  failure  of  any  kind, 
even  during  the  winter  weather.  At  th^ 
end  of  100  days  the  current  from  the  battery 
was  found  as  strong  as  it  was  .at  the  com- 
mencement, although  the  battery  had  nut 
been  renewed.  A  single  Callaud  cell.  Pro- 
fessor Robinson  has  found,  will  operate  i 
long-rail  section  continuously  for  ten  or 
twelve  days  without  diminishing  current; 
but  by  duplicating  the  battery,  so  that  only 
one  cell  is  in  circuit  at  a  time,  each  p&ssin; 
train  throwing  one  cell  into  and  the  othtr 
out  of  circuit,  the  cells  are  found  to  last 
from  140  to  160  days  with  uniform  current 
This  result  appears  to  Professor  Bobinson 
to  be  opposed  to  the  generally  received 
dictum  that  a  given  quantity  of  zinc  will 
produce  a  certain  invariable  quantity  of 
electricity,  no  matter  in  what  time  it  U  con- 
sumed ;  but  the  cause  seems  to  be  that  is 
the  battery  in  question  an  action  takes  place 
which  protects  the  zinc  when  the  cell  is  not 
in  circuit.  The  expense  of  the  current, 
generators  is,  however,  merely  a  detail,  which 
would  be  of  little  importance  if  a  satisfactory 
system  of  electrical  signalling,  by  means  of 
the  rails  and  the  train  itself,  can  be  devised 


THE  INVENTOR  OF  THE  ACHRO- 
MATIC TELESCOPE. 

rN  one  of  its  series  of  articles  on  the  Lou 
Collection  the  Athenaum  publishes  son* 
interesting  information  as  to  the  inventor  of 
the  achromatic  telescope.  After  exprewci 
surprise  that  there  is  not  in  the  exhibition  » 
single  object  bearing  on  the  history  of  earlj 
achromatic  telescopes  our  contemporary  point* 
out  that  even  in  the  official  handbook  the  otlj 
information  given  is  misleading.  On  p.  l&i  o: 
that  work  it  is  stated :  "  Hall  said  Dollond.  con- 
currently with  the  improvement  of  the  reflectin? 
telescope,  showed  that  Newton's  dictum  with 
regard  to  the  refracting  one  was  unfounded 
and  now  the  refracting  telescope  is  made  a 
compact,  if  not,  indeed,  more  compact,  than 
the  reflecting  one."  This  would  lead  the  reader 
to  suppose  that  the  achromatic  telescope  wss, 
in  its  early  days,  not  as  compact  as  it  now  it, 
but  the  reverse  of  this  is,  in  fact,  the  troth. 
The  instruments  made  by  Mr.  Chester  Mort 
Hall,  of  More  Hall  (or  Moor  Hall,  near  Harlo*), 
in  the  county  of  Essex,  who  was  the  in  Tec  tor 
of  the  achromatic  telescope,  were  of  mock 
shorter  focal  length  in  comparison  to  their 
aperture  than  the  achromatic  telescopes  uwullj 
made  at  the  present  day. 

A  writer  in  the  Gentleman's  Magomm,  sign 
ing  himself  as  "  Veritas  "  describee  one  of  Mr- 
More  Hall's  telescopes,  made  in  1733,  as  of  nun 
than  two  and  a  half  inches  aperture,  though  the 
focal  length  did  not  exceed  twenty  inches,  ori 
ratio  of  less  than  one  in  eight.  At  the  present 
day,  one  in  twelve  is  considered  as  fairly  short 
for  an  achromatic  telescope.  As  to  the  fart  « 
the  achromatic  being  made  nowadays  as  conk- 
pact  as  the  reflector,  this  again  will  not  beir 
examination.  Reflecting  telescopes  haw 
cently  been  made  in  Prance,  by  Canehe  an 
Bardou,  whose  aperture  ia  greater  than  on* 
fourth  of  their  focal  length,  and  With,  of 
Hereford,  constantly  makes  specula  whose  IW* 
ture  is  one-sixth  of  their  focal  length ;  bat  ttt 
achromatic  has  not  as  yet  been  brought  to  com- 
pete in  its  compactness  with  these.  Wed* 
not  make  any  remark  as  to  the  invention  i* 
the  achromatic  telescope  being  concurrenta 
point  of  time,  with  the  improvement  in  reflect' 
ing  telescopes,  but  this  requires  explaaatwa. 
Newton's  instruments  were  made  long  pn«- 
1672  is  the  date  usually  given.  Short  s  SM 
Mudge's  improvements  were  not  made  till  l«k 
after.  But  to  proceed  with  the  question  of  tw 
relative  compactness  of  early  and  modem 
achromatic  telescopes. 

The  early  achromatic  telescopes  made  by  0* 
Dollonds  were  of  considerable  focal 
compared  with  their  aperture ;  one,  at  pre*** 
in  the  observatory  at  Upsala,  has  an  op**** 
ef  four  inches  and  a  focal  length  of  ten 
or  thirty  times  the  aperture.  Tho  DoHoo« 
occasionally  made  smaller  instruments,  m  . 
larger  angular  aperture  than  this,  bat 
lieve  that  no  instruments  of  theirs  are  kw"» 
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which  would  at  all  bear  comparison  as  to  com. 
pactnese  with  those  of  Mr.  More  Hall.  A  col- 
lection of  early  instruments  by  the  Dollonds 
would  have  been  of  great  interest,  and  it  is 
possible  that,  if  the  proper  steps  had  been 
:aken  by  the  curators  of  the  Loan  Exhibition 
>f  Scientific  Apparatus,  some  of  Mr.  More 
tlall's  telescopes  might  have  been  forthcoming. 

The  writer  in  the  Athenarutn  then  notes  that 
torn e  of  Mr.  More  Hall's  telescopes  were,  on  the 
luthority  of  Barlow,  in  existence  in  1827,  and 
is  tbey  are  not  likely  to  have  been  purposely 
lestroyed,  it  is  a  pity  that  some  of  the  energy, 
to  lavishly  displayed,  according  to  the  dally 
papers,  was  not  employed  in  discovering  these 
*rly  examples  of  the  achromatic  telescopes. 

The  invention  of  the  achromatic  telescope  by 
his  almost  unknown  Essex*  country  gentleman 
s  an  achievement  of  which  Englishmen,  says 
he  AtheruEum,  have  real  cause  to  be  proud,  and 
t  would  certainly  have  been  better  worth 
rhile  to  have  expended  a  little  money  in  gather- 
aS  together  information  which  would  have  il- 
ustrated  so  important  an  historical  question, 
he  means  for  which  are  probably  ready  to  our 
land,  than  in  despatching  special  messengers 
«  gather  relics  from  Italy  and  Holland. 

If  any  object-glass  mnde  by  Mr.  More  Hall 
ihould  be  brought  to  light,  it  would  be  desir- 
able to  know  what  kinds  of  glass  he  used,  how 
he  lenses  were  disposed,  whether  their  number 
Fas  two  or  more,  and  what  sort  of  eye-pieces 
he  instruments  were  furnished  with.  The  in- 
formation concerning  Mr.  More  Hall's  disco- 
reries  is  at  present  very  meagre.  It  is  known 
;hat.  on  the  18th  of  February,  1766,  a  cause 
raa  tried  in  the  Court  of  Common  Pleas,  in 
rhich  Mr.  Dollond,  optician  in  the  Strand, 
was  the  plaintiff,  and  Mr.  Champnesa,  mathe- 
matical instrument  maker  in  Corn  hill,  was 
defendant.  The  cause  of  action  was,  that 
ChampnesB  had  been  making  telescopes  similar 
to  the  achromatic  telescopes  for  which  a  patent 
had  been  granted  to  Dollond.  Champness 
illeged  that  Dollond  was  not  the  real  inventor ; 
that  achromatic  telescopes  had  been  been  made 
several  years  previously  by  Mr.  More  Hall,  who 
had  communicated  his  method  of  making  them 
to  several  workmen.  Dollond's  right  to  his 
patent,  was,  however,  upheld,  and  he  obtained 
s  verdict,  with  £250  damages,  against  Champ, 
nets. 

Workmen  who  had  been  employed  by  Mr. 
More  Hall  were  examined  to  prove  that  achro- 
matic telescopes,  similar  to  those  for  which 
Dollond  claimed  his  patent,  had  been  made  by 
them  for  Mr.  More  Hall  as  early  as  1733.  The 
prior  manufacture  of  achromatic  telescopes 
seems  to  have  been  proved  to  the  satisfaction 
of  the  Court,  and  Dollond's  patent  was  only 
allowed  to  stand  because,  as  Lord  Mansfield 
remarked,  "  it  was  not  the  person  who  locked 
op  his  invention  in  his  scrutoire  that  ought  to 
profit  by  a  patent  for  such  invention,  but  he 
who  brought  it  forth  for  the  benefit  of  the 
public." 

Mr.  Dollond's  decisive  experiment,  by  which 
he  showed  the  error  of  Newton's  conclusion 
respecting  the  proportional  refmngibility  of 
light  by  all  media,  was  not,  according  to  his 
own  showing,  made  till  1757.  Its  results  were 
embodied  in  a  paper  which  was  printed  in  the 
Philosophical  Transactions  for  1758,  and  in 
consequence  of  his  discovery  he  was  awarded 
the  Copley  Medal  of  the  Royal  Society.  As 
there  seems  to  be  no  evidence  to  show  that 
Dollond  had  any  knowledge  of  the  previous 
discovery  of  Mr.  More  Hall,  we  must  assume 
that  his  invention  was  owing  to  an  inde- 
pendent rediscovery,  and  that  this  important 
advance  in  the  construction  of  astronomi- 
cal instruments  —  which  was,  perhaps, 
more  remarkable  than  the  original  invention  of 
the  telescope — was  twice  independently  made 
by  Englishmen  whose  ingenuity  was  not 
spurred  on  by  anv  form  of  State  endowment 
for  original  research. 

In  making  such  a  collection  as  we  have  sug- 
gested, it  would,  of  course,  bo  necessary  to 
give  every  detail  that,  could  be  collected  as  to 
the  history  of  the  objects  exhibited  ;  but  this, 
as  we  have  pointed  out  in  our  former  articles 
oo  the  Loan  Collection,  has  been  entirely 
omitted.   If  no  information  could  be  obtained, 
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the  object  should  still  be  exhibited ;  and  the 
fact  that  the  curators  of  the  Exhibition  have 
failed  to  obtain  any  trustworthy  information 
with  regard  to  it  should  be  honestly  stated.  We 
should  thus  avoid  having  two  skulls  of  St. 
Peter — an  awkward  predicament,  as  we  pointed 
out  when  speaking  of  the  rival  Magdeburg 
hemispheres. 

Tho  errors  in  the  official  catalogue,  pointed 
out  by  Mr.  W.  G.  Lettsom  in  our  columns,  are 
noticed  by  our  contemporary,  who  concludes, 
with  Mr.  Herbert  Spencer,  that  we  must  not 
ask  the  State  to  illustrate  the  history  of  science 
for  us,  or  even  to  spell  such  a  history  when  it 
is  written ;  but,  if  we  do  require  a  paternal 
Government  to  do  these  things  for  us,  we  must 
be  content  that  its  officials  should  do  their  work 
very  much  more  unsatisfactorily  than  it  would 
have  been  done  if  the  same  object  had  been 
undertaken  by  a  private  body  or  by  an  indi- 
vidual. 


IMPROVED  SCREWS  AND  SCREW- 
DRIVERS. 

EVERY  one  who  has  had  much  experience 
with  screws  and  screw-drivers  has  been 
annoyed  by  the  constant  slipping  of  the  driver, 
especially  when  the  screw  is  old,  or  an  attempt 
is  being  made  to  drive  it  into  hard  wood.  Mr. 
W.  Knell,  of  Park  House,  Farnborough,  has 
recently  patented  an  improved  form  of  screw- 
driver with  screws  suited  to  it.  In  construct, 
ing  screws  according  to  this  invention  two  or 
more  slits  are  made  across  the  head  of  the 
screw,  by  preference  two  slits,  crossing  one 
another  at  right  angles,  and  at  the  centre  of 
the  head  a  hole  is  made  into  the  stem  of  the 
screw.   The  screw-driver  is  made  with  corre- 


sponding blades  or  edges,  and  with  a  projecting 
point  at  the  centre.  This  point  is  so  made 
that  in  applying  the  screw-driver  to  the  head 
of  a  screw  the  point  of  the  driver  has  first  to 
be  inserted  into  the  central  hole  in  the  screw, 
and  then  forms  a  guide  to  steady  the  screw, 
driver  and  keep  it  central  with  the  screw  head ; 
all  difficulty  in  adjusting  the  driver  to  the  head 
of  the  screw  is  thus  avoided.  Screws  having 
one  sKt  only  across  the  head  may  in  a  similar 
manner  be  formed  with  a  central  hole  to  steady 
the  screw-driver  and  screw,  and  keep  them 
central  with  one  another.  When  screws 
formed  with  heads,  as  above  described,  are  also 
formed  with  pointed  screw  ends,  they  may 
readily  (at  least  so  says  the  patentee)  be  screwed 
into  wood  without  previously  boring  a  hole 
with  a  gimlet  or  bradawl.  The  diagrams  will 
render  the  construction  perfectly  clear.  Pig. 
1  shows  the  screw,  and  Fig.  2  the  driver. 


THE  "  MARVELLOUS  "  WASHING 
MACHINE. 

A CONTROVERSY  was  recently  started  in 
these  columns  on  the  subject  of  washing 
machines,  and  one  correspondent  spoke  strongly 
in  favour  of  the  machine  now  under  our  notice. 
Since  then  we  have  had  an  opportunity  of  seeing 
it  at  work.  The  receptacle  for  the  clothes  is 
simply  an  ordinary-sized  tub  and  right  across 
the  centre  is  fixed  the  washing  portion  of  the 
machine.  This  consists  of  four  rollers,  two  of 
which  are  fluted  or  grooved,  and  two  plain.  By 
an  '  ingenious  arrangement  in  the  grooved 
rollers  the  articles  being  washed  are  subjected 


to  the  combined  action  of  air  and  water,  with 
sufficient  power  to  remove  the  dirt  without  the 
slightest  friction,  and  the  other  two  rollers 
serve  as  partial  wringers,  and  prevent  buttons, 
Ac.,  being  destroyed.  The  whole  is  turned 
by  a  handle  which  may  be  worked  by  a 
child.  On  the  occasion  of  our  visit  some  do  sens 
of  articles  of  ordinary  household  linen  were 
thoroughly  washed  in  a  short  space  of  time, 
and  we  endorse  the  statement  of  the  patentees 
that  by  using  the  "marvellous"  washing 
machine  an  8  hours'  wash  is  reduced  to  2. 
Should  the  tub  be  required  for  ordinary 
domestic  purposes  the  rollers,  &o.  can  be  re- 
moved in  a  moment  and  replaced  when  wanted. 
There  is  nothing  to  get  out  of  order,  water 
can  be  used  a  very  great  deal  hotter  than  it 
would  be  possible  to  bear  the  hand  in,  and  the 
price  of  the  machine  being  moderate,  we  are 
able  to  recommend  the  "  marvellous  "  washing 
machine  to  the  notice  of  our  readers. 


THE  MANUFACTURE  OF  ICE. 

r roller  skates  and  rinko mania  have  effected 
no  other  good,  they  have  at  least  drawn 
the  attention  of  inventors  to  the  subject  of  ice 
manufacture.  Not  that  inventors  had  ever 
neglected  the  subject,  which  will  always  offer 
an  ample  reward  to  the  man  who  can  produce 
clear  and  wholesome  ice  quickly  and  at  a  low 
price ;  but  that  now  the  rinks  are  in  full  swing, 
and  rinking  on  rollers  has  become  fashionable, 
there  is  undoubtedly  an  opening  for  an  ice- 
rink, if  suoh  a  thing  can  be  managed  at  a 
reasonable  price,  which  in  this  case  does  not 
mean  a  low  price.  Mr.  Gam  gee  has  obtained 
two  or  more  patents  recently  for  the  manufac- 
ture of  ice,  the  earliest  being  confined  to  the 
production  of  ice  for  general  use — his  object 
being  to  obtain  the  article  perfectly  clear  and 
transparent  without  agitating  the  liquid 
during  the  freezing  process.  Accordingly  Mr. 
Gamgee  proposes  to  carry  out  the  natural 
process  of  freezing  by  which  ice  is  produced  on 
lakes  and  other  comparatively  still  waters. 
For  this  purpose  he  employs  cells  or  tubes  on 
the  upper  surface  of  the  water  to  be  frozen, 
which  cells  or  tubes  are  made  preferably  in  the 
form  of  rafts  or  floating  cells.  The  refrigerating 
medium  circulates  through  these  cells,  so  that 
as  the  freezing  commences  from  the  surface 
and  without  agitation,  absorption  by  the  water 
of  heat  from  the  surrounding  air  is  prevented  i 
the  normal  circulation  of  the  water  in  the  act 
of  cooling  with  the  separation  downwards  of 
air  and  impurities  is  assisted,  while  the  con  tint  - 
ment  of  the  cooling  power  to  the  upper  strata 
is  secured,  the  result  being  ice  of  great  density. 

In  practice  it  is  found  that  the  ice  begins  to 
form  on  the  metal  surface  at  the  top  of  the 
water — that  is  to  say,  on  the  lower  surface  of 
the  rafts  or  floating  cells — long  before  the  body 
of  the  water  attains  the  freezing  point,  and 
that  the  lower  strata  of  the  water  have  always 
a  tendency  to  remain  at  a  comparatively  high 
temperature;  consequently,  with  the  surface  re- 
frigeration as  above  described,  Mr.  Gamgee 
combines  "direct refrigeration,"  by  .irculating 
the  water  through  the  refrigerator  until  the 
mass  is  lowered  to  82°  Fahrenheit  or  there- 
abohts.  The  circulation  is  then  stopped,  and  th  e 
freezing  is  allowed  to  proceed  from  the  surface 
refrigeration,  while  the  water  is  quiescent. 
Whenever  agitation  is  required  in  thickening 
the  ice  Mr.  Gamgee  prefers  to  adopt  the 
method  of  permitting  slight  oscillation  of  the 
floating  cells  or  rafts,  and  thus  does  away  with 
wipers  or  agitators  moved  at  the  expense  of 
considerable  power,  which,  by  commingling  air 
at  ordinary  temperatures  with  the  water,  tends 
to  retard  the  freezing.  The  oscillation  may 
be  caused  by  the  simple  flow  of  the  refrigerating 
medium  through  the  cells  or  raft,  owing  t»  these 
being  quite  free  on  the  moveable  water  or 
siuiplv  suspended  by  springs.  Flo  iting  raft* 
or  cells,  with  air  spaces  above  the  cells  in  which 
the  refrigerating  medium  flows,  act  as  non- 
conductors, and  materially  facilitate  the  pro- 
duction of  ice.  The  floating  cells  may  be  ex- 
tended vertically  downwards  by  flanges  or  divi- 
sions so  its  to  constitute  spaces  of  square  «r 
other  desired  shape,  to  favour  the  formation 
and  su  'division  of  blocks,  or  to  carry  out  auy 
special  design  of  the  mass  frozen. 

In  freezing  waiter  in  bottles— viz.,  manu- 
facturing what  are  called  "  carafes  f  rappee*," 
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the  bottles  ore  placed  in  an  air-tight  metal 
mould,  neck  downwiirds,  and  floated  in  a  water 
bath,  so  as  to  insure  the  formation  of  trans- 
parent instead  of  the  usual  opaque  ice  in  the 
carafes.  Where  ice  is  required  for  decorative 
purposes  hollow  portable  moulds  of  any  desired 
form,  ornamented  or  otherwise,  are  used 
through  which,  when  submerged,  the  refrigera- 
ting medium  is  circulated  at  alow  temperature, 
so  that  ice  to  a  certain  thickness,  and  par- 
taking of  the  form  of  the  mould,  will  form  on 
the  exterior.  The  circulation  is  stopped  and 
the  moulds  are  tightly  closed,  with  the  refrige- 
rating medium  therein,  which  has  the  effect  of 
retarding  the  melting  of  the  ice,  and  the 
moulds  with  their  coating  of  ice,  which  may  be 
transparent  or  otherwise,  are  consequently 
adapted  for  temporary  ornamental  or  decora- 
tive purposes.  Mr.  Gam  gee  does  not  say 
whether  this  process  is  cheaper  than  any  of 
the  others,  but  it  appears  to  be  capable  of  pro- 
ducing the  clearest  ice  at  the  least  cost. 


When  things  work  badly  the  bath  should  not  be 
condemned  at  once.  Work  more  carefully.  See 
that  the  plate  is  clean.  Let  the  collodion  set  on  the 
plate  well  before  dipping. 

In  cold  weather  the  plate  will  develop  woolly, 
with  metallic  silver  over  it.  By  warming  the  bath 
the  trouble  vanishes .  The  bath  should  be  kept  warm 
in  cold  weather.  By  dootoring  the  bath  frequently 
with  this,  that,  and  the  other  nostrum,  which  is 
often  recommended,  you  will  have  plenty  of  trouble 
and  annoyance. 

Ferrotype  plates  should  not  be  dipped  in  the  nega- 
tive bath. 

Baths  for  ferrotypes  should  be  made  and  treated 
the  same  as  for  negative  use,  but  can  be  used  with 
less  silver. 


NOTE  ON  THE  DUPLICITY  OF 
"1474"    LINE    IN  THE 
SPECTRUM. 

By  Pkofbssor  C.  A.  Youno.* 
T^HE  line  "  1474"  is  the  one  which  is  revoked  in 


HOW  TO  MAKE  AND  USE  A  SMALL 
PHOTOGRAPHIC  BATH .• 

PHOTOGRAPHERS  who  have  large  galleries 
and  do  large  work  must  of  necessity  use  large 
baths.  Those  who  have  galleries  in  small  towns, 
or  travelling  saloons,  have  seldom  occasion  to  use 
larger  than  to  take  4-4  or  8  •  10  plate.  There  are 
some  things  to  be  said  in  favour  of  a  small  bath  in 
preference  to  a  large  one.  It  is,  first,  much  less  ex- 
pensive ;  then  it  is  much  easier  to  handle  and  less 
haUle  to  waste.  Where  one  does  his  own  operating, 
and  has  sufficient  experience  and  knowledge  of  his 
chemical*  to  keep  them  in  working  order,  he  should 
be  able  to  work  as  successfully  with  a  bath  of  half- 
a-gallon  as  with  one  four  or  six  times  as  large.  The 
bath  xhculd  be  made  up  right  at  first,  then  "  left 
severely  alone." 

Pure  silver  and  distilled  water  will  make  a  bath 
which  will  not  require  sunning  or  boiling ;  but  as  this 
water  is  frequently  not  at  hand,  good,  soft  spring 
water,  or  from  a  piece  of  ice,  or  river  water,  will  do. 
Pat  one  or  two  ounces  of  silver  into  a  quantity  of 
water  sufficient  to  Gil  your  bath-holder,  with  a 
little  excess ;  place  it  iu  the  sun  for  six  or  eight 
hours,  or,  what  is  just  as  well,  place  it  over  the  fire 
in  the  evnporating-dish,  and  bring  it  to  a  boiling 
beat.  Either  method  will  throw  down  all  impurities 
in  the  water.  Filter,  and  add  silver  to  make  it  up 
to  forty  grains  to  the  ounce  of  water  by  the  testing 
tube,  which  every  one  should  have — not  more  than 
forty  grains  strong,  as  much  trouble  often  meets 
you  at  once  when  made  stronger. 

Coat  a  large  glass  plate  on  both  sides  with  collodion, 
and  let  it  remain  in  the  bath  over  night.  Filter 
the  bath  again,  and  try  a  plate  ;  if  it  work  clear  and 
elean  add  no  acid.  If  a  little  foggy  add  two  drops 
of  C.  P.  nitric  acid  to  fifty  ounces  of  solution.  Now, 
after  lining  a  few  plates,  it  will  work  all  right,  and 
should  not  be  altered  for  weeks,  unless  it  be  to  add 
more  of  the  same  solution  of  which  the  bath  was 
made. 

If  you  work  with  care,  with  clean  plates  and  clean 
fingers,  the  bath  will  not  need  filtering  oftener  than 
once  a  week,  or  once  in  two  weeks,  according  to  U3e. 
It  is  a  positive  evil  to  be  filtering  the  bath  every 
day.  When  by  use  the  bath  works  oily  by  excess 
of  alcohol  and  ether,  but  well  otherwise,  add  a  little 
alcohol  to  the  developer,  and  nse  the  bath  as  long  as 
possible.  When  it  fails  to  make  good  negatives 
pour  it  into  the  evaporating-dish,  odd  eight  ounces 
of  water,  aud  place  it  over  the  fire  ;  when  it  gets  to 
boiling  heat  add  a  few  drops  of  a  solution  of  bicar- 
bonate of  soda.  This  will  neutralise  the  arid  and 
precipitate  the  excess  of  iodide  of  silver. 

Boil  down  the  bath  to  the  same  quantity  of  solu- 
tion as  before  adding  the  water.  When  cool,  filter 
and  test  it.  Make  it  forty  grains  Btrong,  and,  if 
alkaline  by  litmus-paper,  add  two  drops  of  acid,  or 
more,  so  as  to  leave  it  slightly  acid. 

It  now  should  work  as  well  as  when  new,  and  can 
be  used  with  a  good  collodion  until  it  is  reduced  to 
nearly  thirty  grains.  After  it  has  been  renewed  and 
boiled  down  the  second  time  and  gives  out,  it  should 
be  discarded  for  negatives,  and  can  be  often  used 
for  ferrotypes  and  for  redeveloping  purposes.  By 
this  method  the  hath  can  be  utilised  to  such  a  degree 
f  at  there  need  be  but  little  waste. 

Remarks. 

Glass  is  the  most  reliable  for  a  bath-holder.  If 
it  cost  a  little  more  at  first  it  is  cheapest  in  the  end. 

By  having  two  baths  much  trouble  is  avoided. 

By  using  a  few  drops  of  water  in  tho  collodion  you 
will  never  be  troubled  with  pinholes. 

An  exces*  of  water  or  bad  cotton  will  make  the 
oollodion  wi.rk  in  crapy  lines. 

Much  trouble  often  oriiies  from  a  bad  sample  of 
totton. 


JL  the  spectrum  of  the  Solar  Corona,  and  coin- 
cides with  one  of  the  short  lines  in  the  spectrum  of 
iron.  In  the  iron  spectrum  it  is  brought  out,  how- 
ever, only  by  the  Leyden  jar  spark,  and  not  by  the 
electric  are  between  carbon  points.  As  seen  in  the 
solar  spectrum,  with  ordinary,  or  even  very 
powerful,  spectroscopes,  it  appears  like  a  fine,  hard, 
black  line. 

In  examining  this  portion  of  the  spectrum  recently, 
with  a  diffraction  spectroscope,  armed  with  a 
silvered  glass  "  gitterplatte"  of  8640  linos  to  the 
inch,  for  which  I  am  indebted  to  the  kindness  of 
Mr.  Rutberfurd,  I  find  this  line  to  be  unmistakably 
double;  the  two  components  are  separated  by  a 
distance  of  only  about  a  division  of  Angstrom's 
scale,  i.e.  about  A  of  the  distance  of  the  D  lines. 
The  more  refrangible  component  is  heavier  than  the 


spectrum  of  the  5th  order  with  thn  ernfi-ig of  17280 
lines  to  the  inch)  although  the  dup'icitv  of  the  line 
is  clearly  visiblo  in  the  spectra  of  t  m  6th,  7th,  sad 
9th  order,  with  proper  precaution?.  The  arraope- 
ment  employed  is  that  indicated  in  Fig  -  O  h  th» 
collimator,  the  beam  of  light,  thrown  into  th*  r<y>n 
by  a  heliostat,  being  concentrated  by  th»  lent  L 
which  forms  an  image  of  the  snn  on  the  'lit.  0  it 
the  "gitterplatte."  P  is  a  prism  of  45',  with  iu 
refracting  edge  horizontal,  and  so  placed  a<  to  bend 
upward  the  pencil  of  rays  from  G.  T  i«  th» 
observing  telescope,  with  the  eye  end  clem'."]  at  u 
angle  of  about  35°,  so  as  to  receive  the  raj  *  from  ti 
after  they  pass  the  prism. 

The  spectra  of  the  higher  orders  so  overlap  that, 
without  the  prism,  or  some  analogous  contrivance, 
it  is  impossible  to  observe  in  tbem  any  but  a  few  of 
the  strongest  lines.  By  the  prism  these  spectra  in 
separated,  one  lying  above  the  other ;  the  red  of  the 
SOLAR  ]  6tn  order,  for  instance,  falling  below  the  yellow  of 
the  7th,  and  this  underneath  the  green  of  the  8tk. 
while  above  this  green  lies  the  blue  of  the  9th  order, 
and  above  that  the  extreme  violet  of  the  10th.  Tba« 
the  different  spectra  no  longer  interfere,  and  it  a 
just  as  easy  to  observe  the  spectrum  of  the  8lh  order 
as  that  of  the  1st,  except  that  the  former  i«  fainter 
on  account  of  the  greater  dispersion,  and  the 
obliquity  of  the  grating,  which  narrovi  the 
transmitted  pencil.  A  direct-vision  prism  in  tat 
eyepiece  of  the  telescope  answer*  the  same  purpote, 
but  less  perfectly.  The  same  plan  may  bare  been 
used  before.  If  so,  however,  I  am  not  aware  of  it 
Hanover,  N.H.,  April  19, 1876. 
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ON  THE  APERTURE  OF  OBJ 
GLASSES. 
By  F.  H.  Wenham. 
rpHE  slit  that  I  have  employed  for  cutting  off  the 

■  i         lateral  rays  of  an  object  f-lass  (* 
other  and  slightly  winged  or  hazy  at  the  edges,  an  erroneous  aperture  beyond  the  true  angfe , «» 
while  the  other  is  narrower  and  better  defined.  The  risted  of  a  clean  hue  cut  through /Jjta  Mafcljf 
more  refrangible  line  is  undoubtedly  the  real  corona 


line,  and  the  other  belongs  to  the  spectrum  of  iron, 
the  close  coincidence  being  merely  accidental. 


black  varnish.  As  it  is  a  difficult  operation  to  Uj 
this  on  uniformly,  and  it  has  brides  an  objection- 
able  thickness,  I  now  make  oso  ©f  a  slit  coo»trorf« 
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•  By  Mr.  W.  Skill  in  PhiUic  1j>Ma  Photograph*. 


As  long  ago  as  1870  I  suspected  the  bright  1471, 
as  seen  on  the  limb  of  the  sun,  to  be  very  slightly 
more  refrangible  than  its  dark  analogue  (the  position 
of  which,  with  sufficient  dispersive  power,  would 
apparently  correspond  to  the  mean  of  the  two  com- 
ponents) ;  and  the  suspicion  has  recurred  from  time 
to  time  on  many  occasions  since  then,  while  there 
has  not  been  a  single  instance  in  which  the  bright 
line  appeared  to  fall  below  the  dark  one.  Still  there 
has  never  Beemed  to  be  sufficient  evidence  to  warrant 
a  positive  assertion.  Examination  with  a  speculum 
metal  "  gitterplatte"  of  6480  lines  to  the  inch,  some 
two  years  ago,  suggested  the  idea  that  the  dark  line 
might  be  closely  double,  but  the  definition  of  the 
grating  was  not  sufficiently  good  to  decide  the 
question.  With  the  new  one,  however,  there 
remains  no  doubt.  Another  grating  with  17280 
lines  to  the  inch,  which  is  temporarily  in  my 
possession,  shows  it  nearly,  though  not  quite  as 
well. 


The  accompanying  map  of  this  region  of  the 
spectrum  gives  a  good  idea  of  the  appearance  of 
things,  and  the  amount  of  dispersive  power  obtained. 
The  scale  numbers  at  the  top  are  those  of  Angstrom, 
those  at  the  bottom  are  Eirchoff's. 

The  observations  are  best  made  in  the  spectrum 
of  the  8th  order  (with  the  coarser  grating— in  the 


•  From  the  American  Journal  of  Science  and  ArU,  Vol. 
XI..  June,  1876.  Inserted  in  the  Esoijsh  Mkc  basic  in 
obedience  to  the  author's  wish,- 


1465 


as  follows  : — A  1x3  slip  of  glass  is  mo 
over  the  flame  of  an  ordinary  petroleum 
the  black  deposit  nearly  ceases  to  be  tran*p 
This  coating  has  but  little  coherence,  and  particle* 
are  swept  before  a  scribing  point,  so  that  a  clean-rut 
line  cannot  be  made ;  but  if  a  drop  of  turpentine  u 
caused  to  flow  gently  over  the  smoke  deposit  and 
then  evaporated  by  heat,  the  film  has  some  ron«i«J- 
ence,  and  a  narrow  clean-cut  slit  can  bt 
through  it,  with  the  keen  point  of  a  penknife  drawn 
along  a  straight  edge ;  a  thin  glass  cover  ii  no« 
laid  over  the  slit,  and  Canada  balsam  ran  MM» 
it  by  capillary  attraction  aided  by  heat. 

A  slit  prepared  this  way  has  some  advantage*.  » 
is  protected  from  dust  and  injury.  It  snahM*  j* 
object-glass  to  be  tested  for  either  dry  or  immenwn 
under  the  proper  adjustment  in  eithcT  ca?e,  for  tM 
usual  cover  thickness.  This  adjustment  can  ho**1^ 
made  on  the  edges  of  the  slit  itself  or  any  oW*** 
partiole.  Finally  the  rays  of  the  pencil  are  WWf* 
outwards  to  a  less  angle  through  a  slit  mounted  p 
balsam,  which  consequently  may  be  narrower 
an  air  slit,  without  the  risk  of  interfering  with  W 
oblique  rays. 

I  am  quoted  in  the  journal  for  Jnne  »» 
many  years  ago  affirmed  that  Professor  W""*1' 
method  of  measuring  apertures  is  by  far  the  NJ*; 
makes  no  difference    whether  Professor  Wg 
"  admits  the  validity  of  this  "  or  not ;  tht 
must  be  decided  by  fact,  and  not  by  forced  of»J» 
If  every  one  else  has  hitherto  been  wrong,  to  MiJ" 
and  I  cannot  admit  the  concluding  sentence  in  _ 
Hogg's  review  in  the  last  ioarnal,  that  "wlB. 
fessor  Robinson's  modified  method  no  slit  w  '•JTO 
and  most  conclusive  and  reliable  results  ' wu| 
obtained  ;"  for  the  lateral  pencils  directing  BgJ 
beyond  the  axial  one  greatly  enlarpe  the  disme 
the  proper  light  disc,  and  an  excess  or  faUeapcn 
is  delineated.    My  present  standpoint  is,  that  ewj 
,ti  ,...rc,Uwn,  hitherto  Wo***  * 


method,  without  exeppiit 
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measuring  angles  of  aperture  is  exceedingly  erro- 
neous. An  aperture  mappe  I  out.  on  a  screen  shows 
rerr  instructively  the  outline  of  the  false  apertnre 
and  the  true  one,  as  obtained  with  the  slit.  The  first 
is  faintly  portrayed  as  an  outer  circle  of  light,  while 
the  bright  diso  given  by  the  slit  takes  an  oral  form 
within  the  other.  This  is  more  difficult  to  manage 
than  the  slit  with  the  ordinary  sector  method  and 
lamp,  by  which  it  is  easy  to  focus  and  adjust  for  the 
thickness  of  cover. 

I  gire  the  result  on  three  object-glasses  made 
nearly  twenty  years  ago — viz.,  a  l-5th,  a  |th,  and  a 
l-12th,  whose  apertures  were  stated  to  be  100°,  130°, 
and  170° ;  these  measured  with  the  slit  gave  56%  92°, 
and  100°. 

I  invite  fair  discussion  on  the  question ;  as  one  of 
science  it  should  cause  no  feeling  of  the  animosity 
displayed  by  a  few  whose  only  motive  appears  to 
hsre  been  to  endeavour  to  show  me  in  the  wrong. — 
Monthly  Microscopical  Journal. 


PATTERN-MAKING— V. 

Bt  Mb.  Joshua  Bobs.* 

»F  gauges  for  drawing  marking  lines  at  any  regu- 
lated distance  from  the  finished  edge  or  edges 
of  the  work,  there  are  several  kinds  ;  first  we  hare 
that  shown  in  Fig.  27,  which  is  the  kind  ordinarily 


0' 


■old ;  others  hare,  instead  of  the  set  screw,  a  wedge 
nmnine  lengthwise,  as  shown  in  Fig.  28.  A  better 
gange,  however,  than  either  of  these  is  that  shown 
u>  2y,  in  which  A  represents  the  tightening  wedge, 
standiog  at  a  right  angle  to  the  rod  of  the  gauge. 
1  be  advantage  of  this  design  is  that  it  requires  only 
one  hand  to  work  it,  inasmuch  as  the  wedge  may  be 
wosened  or  tightened  by  striking  it,  as  if  it  were  a 
hammer,  against  anything  that  may  happen  to  lie 
°«  the  bench.  Thus  the  gauge  may  be  set  and  ad- 
justed with  one  hand,  while  the  other  is  holding  the 
Wr»>  »•  is  often  necessary  when  marking  small 
work.  The  marking  point  sheuld  be  a  piece  of  steel 
JW*  fitted  tightly  in  the  stem,  the  protruding  part 
W  pound  or  filed  to  a  wedge,  with  the  two  facets 
■ughtly  rounding,  and  whose  broad  faces  stand  at  a 
ngbt  angle  to  the  stem  of  the  gange,  the  point  or 
i  'ire  only  projecting,  sufficiently  to  produce  a  line 
•>:.r  enough  to  work  by,  otherwise  it  will  not  be 

•  Prom  the  Scientific  American. 


suitable  for  accurate  work.  The  mortise  gauge  is 
similar  to  the  above  as  regards  the  stem  and  sliding 
piece,  but  it  is  provided  with  two  marking  points, 
their  distance  apart  being  adjustable.  Fig.  30  repre- 
sents the  gauge  referred  to,  the  head  screw  working 
in  brass  nuts.  On  account  of  the  narrowness  of  the 
base  afforded  by  the  sliding  piece  on  the  common 
gauge,  there  is  not  sufficient  steadiness  to  gauge  to 
any  great  width,  so  that  for  widths  above  ten  or 
eleven  inches  we  mnst  have  recourse  to  the  gauge 
shown  in  Fig.  31.  It  is  called  the  panel  gauge; 
its  sliding  piece  may  be  seven  inches  long  and  the 
stem  two  feet ;  the  rabbeting  at  A  forms  a  steadying 
base,  the  part  of  the  rod  about  the  marking  point 
being  raised  to  correspond  with  the  distance  from 
the  rabbet  to  the  stem  nut.  Next  we  bare  the  cutting 
gauge,  shown  in  Fig.  32,  in  which  a  steel  cutter 
takes  the  place  of  the  marking  point,  being  wedged 
in  position.  It  is  employed  to  cut  thin  strips  of 
wood,  that  is  to  say,  of  thicknesses  up  to  about  a 
quarter  of  an  inch.  The  cutter  point  should  be  tem- 
pered to  a  dark  straw  colour. 

For  marking  off  curves  or  large  circles,  we 
require  a  pair  of  beam  oom pauses  or  trammels,  as 
shown  in  Fig  33.  They  are  composed  of  two  sliding 
sockets  made  of  either  wood  or  metal,  fitted,  at  a 
siding  fit,  to  a  staff.  They  are  made  of  various 
designs  to  suit  the  taste  of  the  maker,  and  are  often 
made  by  the  patternmaker  himself  during  his  term 
of  probation  ;  the  style  shown  in  Fig.  33  is  one  very 
easily  made.  A  A  represents  a  staff  of  any  desired 
length,  composed  of  common  pine.  B  and  C  are  the 
two  sliding  sockets  or  holders  ;  the  mortises  in  them 
are  made  to  fit  the  thickness  of  the  staff,  but  they 
are  longer  than  they  are  wide,  to  admit  of  the  fast- 
ening wedge.  They  may  be  made  of  some  hard  wood, 
such  as  maple.  The  lower  parts  being  turned  and 
fitted  with  brass  ferrules,  a  small  hole' is  then  drilled 
up  the  turned  end  of  each,  into  which  bradawls  of 
large  size  are  driven  ;  they  are  then  pointed  on  a 
grindstone.  The  wedges  are  made  with  a  gib  head 
on  the  small  end  so  as  to  prevent  them  from  flying 
ont  when  tapped  back  to  loosen  the  sliding  sockets 
from  the  staff  for  adjustment.  If  maple  be  used  for 
the  sockets,  then  the  wedges  mar  be  made  of  a 
dark-coloured  wood,  sandpapered  and  varnished 
two  or  three  times,  which  will  give  them  a  neat 
appearance.  Made  as  above  described,  the  trammels 
will  be  light  and  almost  everlasting ;  and  as  the 
materials  are  always  at  hand,  the  cost  is  a  mini- 
mum. 

_  In  place  of  the  wedge,  a  screw  may  be  and  some- 
times is  used,  in  which  case  a  packing  piece  of  either 
wood  or  sheet  brass  should  be  inserted,  as  shown  in 
Fig.  34,  at  A,  which  will  protect  the  staff  from  being 
indented  by  the  end  of  the  screw  when  the  latter  is 
tightened  up. 

Our  next  requirement  is  the  straight  edge  which 
for  small  work,  is  better  of  steel  than  of  wood.  A 
straight  edge  is  a  piece  of  stuff  whose  edges  are 
straight  and  parallel  to  each  other,  which  is  neces- 
sary because  they  are  sometimes  used  in  conjunc- 
tion with  the  square.  A  pair  of  straight  edges, 
termed  winding  strips,  are  indispensable  ;  their  use 
is  shown  in  Fig.  35,  in  which  A  is  a  piece  of  work 
requiring  to  hare  its  edge  true,  and  B  B  are  the 
winding  strips,  placed  on  the  work  as  shown,  so  that 
by  casting  the  eye  along  the  upper  edge  of  one  strip, 
and  levelling  the  head  so  that  the  edge  of  one  strip 
will  be  brought  nearly  horizontally  level  with  the 
other,  it  will  readily  be  perceived  whether  the  two 
are  level  one  with  the  other,  and  hence  whether  the 
face  of  the  work  is  true.  Winding  strips  are  simply 
pieces  of  wood  made  parallel  and  true,  and  generally 
about  2ft.  long,  3  or  4in.  inches  wide,  and  about 
|  of  an  inch  thick.  When  the  edges  hare  been  made 
as  straight  as  possible  with  the  truing  plane,  one  of 
these  should  be  lightly  chalked  on  its  edge  faoe  and 
laid  upon  the  other,  and  then  mored  back  and  forth 
through  a  distance  of  about  k'ia.  The  upper  one 
should  not.be  pressed  to  the  lower  bnt  allowed  to  lie 
of  its  own  weight,  otherwise  it  will  spring  to  suit 
the  outline  of  the  lower  one,  or  bear  upon  it  at  the 
points  pressed  by  the  hands.  Before  separating  the 
two,  take  a  blacklead  pencil  and  make  a  mark  on 
one  side  of  each,  so  as  always  to  be  able  to  bring 
the  pieces  together  in  the  same  way.  Then  separate 
them  and  ease  away  the  high  places,  continuing  the 
truing  operation  until  they  bear  all  over.  In  placing 
them  upon  the  work  be  careful  that  they  stand  paral- 
lel to  each  other,  that  is  to  say,  that  the  distance 
between  them  is  about  the  same  at  each  end,  other- 
wise the  eye  will  be  misled  in  sighting  them  when  on 
the  work. 

In  Fig.  36  we  hare  an  ordinary  screw-driver,  {he 
point  of  which  should  be  shaped  as  shown  at  A,  in 
Fig.  37,  and  not  as  shown  at  B,  as  is  usually  the 
case,  because  if  the  part  entering  the  screw  head  is 
tapered,  it  not  only  raises  a  burr  on  the  screw  head, 
but  it  is  liable  to  slip  ont,  even  from  a  screw  that 
drives  easily,  and  much  more  from  one  that  drives 
hard.  To  grind  it  to  the  shape  shown  at  A  it  should 
be  ground  on  that  side  of  the  stone  in  which  the 
latter  is  running  towards  yon,  the  length  of  the 
screw-driver  being  at  aright  angle  to  the  plane  of 
the  stone,  and  the  handle  held  in  one  hand,  while 
the  driving  end  is  held  in  the  other,  which  should  be 
supported  by  the  grindstone  rest.   If  the  stone  is  a 


a  mall  one,  the  screw- driver,  while  being  ground  hi 
this  position,  should  be  mored  a  little,  bo  that  first 
one  corner  and  then  the  other  will  approach  the 
stone,  so  as  to  prevent  the  grinding  from  being 
hollow,  which  would  weaken  the  screw-drirer  point, 
by  thinning  it  in  the  middle.  Screw-drivers  should 
be  made  of  cast  steel,  and  tempered  at  the  point  to  a 
blue  colour. 

The  mallets  should  be  of  hickory,  the  sizes  being 
one  2|  x  3  x  5in.  long,  and  another  about 
3  x  31  x  5Jin.  long,  the  handles  being  mortised  and 
properly  wedged  to  the  head. 

Of  oilstones  there  should  properly  be  two,  one  for 
roughing  and  one  for  finishing.  Washita  or  Arkan- 
sas stones  are  eren  in  grain  and  cut  well,  and  are 
the  beet  for  our  purpose.  In  addition  to  the  large 
oilstone,  a  number  of  slips  of  oilstone  are  necessary, 
some  being  flat,  others  half  round  and  flat,  with 
round  edges j  their  uses  being  for  gouges  and  other 
tools  in  which  the  cutting  edges  are  hollow  or 
curved.  The  general  oilstone  should  be  kept  with  a 
flat  face,  otherwise  it  will  be  impossible  to  properly 
set  plane  blades,  firmer  and  paring  ohisels,  and  other 
similar  tools  upon  it.  With  this  object  in  riew,  the 
workman  should  set  small  tools  upon  the  ends,  so 
as  to  prerent  the  stone  from  becoming  hollow  in  the 
middle.  When  it  becomes  necessary  to  griud  the 
faoe  of  the  oilstone,  it  may  be  done  npon  the  grind- 
stone, but  a  better  plan  is  to  tako  a  flat  board  and 


liberally  supply  it  with  clean  sand  and  water,  and 
then  grind  the  oilstone  on  it  by  hand,  tearing  the 
faoe  a  little  rounding  in  its  length  by  easing  it  off 
at  each  end,  but  leaving  it  flat  across  the  face,  by 
which  means  it  will  last  longer  without  regrinding. 
There  are  some  stones  which  are  used  with  water 
instead  of  oil ;  they  do  not  cat,  as  a  rule,  rery 
freely,  but  the  finer  grades  of  them  will  cut  un- 
usually smooth  ;  these  are  the  descriptions  used  by 
the  Japanese  workmen,  who  use  two  stones,  one  to 
rough  cot,  which  cuts  very  freely,  the  other  to 
finish,  which  seems  to  grip  the  metal  firmly,  render- 
ing it  easy  to  keep  the  tool  at  the  necessary  angle 
and  level,  while  at  the  same  time  it  cuts  very  tintly 
indeed.  The  first  is  a  bright  yellow  stone,  the  latter 
is  of  a  green  slate  colour,  hot  water  being  used 
on  both  of  them.  Aside  from  those  already  men- 
tioned, we  have  the  Turkey  stone,  a  close-grnin  d 
and  amber-coloured  stone,  which  cuts  freely  or 
fine,  according  to  the  grade  of  the  stone.  For  all 
ordinary  purposes  the  Arkansas  stone  will  suffice, 
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and  it  is  obtainable  At  almost  every  hardware  store. 
The  oilstone  for  general  use  should  be  fitted  into  a 
Vock  of  wood,  ha  ring  a  margin  outside  of  the  stone 
of  ^in.  on  each  side,  and  about  lin.  at  each  end,  the 
block  being  hollowed  on  the  bottom  face  so  that  it 
will  stand  firmly  and  not  rock  when  in  nse.  It  should 
also  be  provided  with  a  coyer  to  prevent  dust  and 
dirt  from  accumulating  upon  it. 

Two  pairs  of  inside  and  three  pairs  of  outside 
callipers  are  necessary  to  the  pattern-maker,  the 
smallest  of  each  pair  being  large  enough  to  take  in 
diameter  Hp  to  4in.,  the  largest  from  4  opto  about 
lOin.  The  other  pair  of  outside  callipers  may  be 
large  enough  to  use  upon  diameters  from  10  to  18in. 
For  bore*  above  lOin.  a  wire  gauge  may  be  used, 
by  bending  a  piece  of  wire  as  shown  in  Pig.  38, 
which  mny  be  shortened  by  being  bent  more,  or 
lengthened  by  being  straightened.  It  is  preferable 
to  make  fin  adjustable  gauge,'  snch  as  shown  in  Fig. 
:W,  in  which  A  B  represent  two  sliding  pieces  of 
steel,  and  C  and  D  screws  and  nuts.  It  is  obvious 
that,  when  the  screws  are  loosened  sufficiently  to 
just  let  the  sliding  pieces  move  by  a  slight  tap, 
the  gauge  may  be  extended  by  striking  the  ends, 
E,  or  either  of  them,  their  inside  edges  being 
rounded  off  to  prevent  them  from  burring.  It  is 
better  to  set  them  at  first  a  little  below  the  required 
sise,  aud  to  perform  the  adjustment  by  opening 
them,  so  as  not  to  require  to  strike  the  point  at 
all.  The  points  should,  however,  in  any  event  be 
temperr-d  to  a  blue.  It  is  an  excellent  plan  to  file 
awav  the  screw  heads  on  two  sides,  a  little,  sav 
l-32in.,  tbus  forming  a  sliding  piece  under  each 
head  to  fit  into  the  slot  of  the  gauge,  which  will 
prevent  the  screws  from  turning  when  screwed  or 
unscrewed,  and  in  the  end  save  much  annoyance.  A 
small  machinist's  square  and  a  steel  rule  are  also 
necessary  for  small  fine  work,  the  wooden  ones  being 
too  chraiay  ;  the  edges  of  the  rule  should  be  trued  so 
that  it  may  be  used  as  a  straight  edge. 


•017  THE  USE  «F  THE  GRAMME  MAG- 
NETO-ELECTRIC MACHINES  FOR 
LIGHTING  RAILROAD  DEPOTS.  • 

IN  a  recent  communication  to  the  Academy,  M. 
Tresca  has  given  an  account  of  a  series  of  ex- 
periments which  he  had  instituted  for  the  purpose 
of  determining  the  work  performed  by  the  magneto- 
electric  machines  of  M.  Gramme,  used  to  produce 
light  by  electricity.  His  experiments  had  reference 
to  two  machines  emitting  light  equivalent  in  brilliancy 
to  1,850  and  300  (carcel)  candles  respectively. 

Authorised  by  the  "  Compagnie  du  Nord "  to 
m^ce  a  series  of  similar  experiments  with  the  aid 
of  MM.  Sartigue  and  Bonderon,  standard  machines 
of  60, 100,  and  150  candle  power,  respectively,  were 
selected  for  the  purpose. 

Repeated  experiments  have  been  made  in  the 
freight  depot  having  an  area  of  1,500  square  metres 
(16,146  eq.  ft ),  and  a  capacity  of  about  19,000  cubic 
metres  (671,023  cub.  ft.),  as  well  as  in  the  large 
market  whose  area  is  11,000  square  metres  (118,404 
sq.  ft  ),  and  300,000  cubic  metres  (10,595,100  cub. 
ft.)  in  volume. 

The  power  necessary  to  set  magneto-electric 
machines  in  motion  was  ascertained  by  a  comparison 
with  engines  driven  by  gas  or  vapour,  of  two,  three, 
or  four  horse-power,  used  either  separately  or 
coupled.  Previous  determinations,  however,  with  a 
Prouy  dynanometer  had  given  the  relative  volume  of 
gas  consumed  to  the  power  derived  (i.e.,  useful 
work),  all  the  conditions  remaining  the  same. 

The  lamps  which  were  used  m  the  experiment 
were  regulators  of  the  V.  Serrin  type,  and  answered 
the  purpose  remarkably  well. 
The  following  results  were  obtained  : 

Magneto  stootrin  Machine 

&0  Candle  100  Candle  150  Candle 
Power.     Power.  Power. 

Number  of  revolaueds  of 

the  bobbin  per  minute  ...  1,060...    800      ...  800 
Pixcer  ntcestary  to  woure 

a  steady  light— 
With  carbons  0  007m.  apart  22oh.t...  2'4oh. 


Ditto  0"0M»m  apart 

ConAtimjrfion  of  carbon*  of 
the  InnjL,  including  vaMc — 
Willi  nor  bona  0  007m.  apart 

at  positive  pole  

Ditto  nt  negative  pole 
With  carbons  (TOOBm.  apart 

at  positive  pole  

Ditto  at  negative  pole 


0-090m. 
0-045: 


:} 


0  060m.  ) 
0030m.  j 


25oh. 
87oh. 


0135m. 


0090m. 


4'4ch.,  for  machines  of  150, 100,  and  50  candles  re- 
spectively, with  the  carbon  points  seven  millimetres 
apart. 

The  experiments  have  furthermore  shown  that  the 
requisite  power  to  obtain  the  formation  of  the  vol- 
taic luminous  arc  is  about  ten  per  cent,  greater  than 
that  which  burns  at  the  uniform  rate.  This  is  true 
at  the  starting  of  the  machine  when  the  carbon 
points  are  in  close  contact  and  the  resistance  to  the 
passage  of  the  current  only  feeble ;  when,  by  and 
bye,  the  electricity  developed  is  transformed  into 
magnetism  in  the  electro-magnet  and  revolving  band 
of  the  Gramme  machine,  ana  these  then  act  succes- 
sively, in  forming  a  kind  of  brake  which  continually 
charges  the  motor. 

The  experiments  have  shown  that  the  power  given 
out  by  magneto-electric  machines  varies  with  the 
sizes  of  the  carbons  of  the  lamp,  a  little  more  power 
being  requisite  for  0-009m.  than  for  0'007m.  carbons. 
This  again  is  due  to  the  smaller  resistance  offered  by 
the  0"007m.  carbons  to  the  passage  of  the  electric 
current,  producing  the  effects  of  a  brake  as  men- 
tioned above. 

En  re'eumJ,  the  power  varies  but  little  in 
machines  of  50,  100,  and  150  candle  power,  and, 
consequently,  the  rates  of  production  of  all  the 
light  from  these  different  machines  are  sufficiently 
close.  Excluding  exceptionally  rare  ca<>cs,  it  will 
be  advantageous  to  employ  machines  of  100  and  150 
candle-power. 

It  has  been  seen  that  the  consumption  of  the 
carbons  of  the  electric  lamp  was  0i35m.  and 
0  090m.,  when  the  carbons  were  used  at  distances  of 
0007m.  and  0009m.  apart.  -From  this  time 
forward  the  "Compagnie  du  Nord"  is  warranted  in 
paying  for  carbons  of  coke,  and  even  for  those  of  M. 
Carre,  which  are  perfectly  regular,  at  the  rate  of  one 
franc  per  current  metre;  whence  the  figure, 
representing  the  cost  per  hoar,  may  be  set  down  at 
0  135fr.  and  0  090fr. 

The  following  figures  are  interesting,  in  so  far  as 
they  give  the  comparative  expenses  incurred  in  the 
use  of  electricity  and  gas  as  means  of  illumination. 
Taking,  for  example,  the  lamp  of  150  candles  and 
allowing  it  to  emit  light  for  ten  consecutive  hours  in 
some  large  spacious  balls  or  railroad  depot,  150 
carcel  candles  will  require  a  consumption  of 
150  x  0'105mc.  of  gasper  hour,  equal  to  1575m., 
which,  at  the  rate  of  0'36fr.  per  cubic  metre  would 
constitute  an  expense  of  5'70fr. 

In  using  electricity  for  illumination,  150  carcel 
candles  require  2  7eb.,  which,  at  the  rate  of  0  OOfr. 
per  horse-power  per  hour  (including  cleaning  and 
lubrication)  the  expense  would  amount  to  0  24fr. ; 
adding  to  this,  0°09fr.  for-  the  carbons  of  the 
lamp,  0'45fr.  for  wages  to  the  employ*,  and  0'20fr. 
for  the  interest  aud  liquidation  of  the  expense  of 
instalment,  the  total  amount  would  be  0'98fr.,  or, 
in  other  words,  between  the  one- fiftieth  and  one- 
sixtieth  part  of  the  expense  involved  when  using  gas 
for  illumination. 

As  an  eleotrio  light  of  150  carcel  candles  lights  up 
advantageously  a  circle  of  about  forty-five  to  fifty 
metres  in  diameter,  it  is  evident  that  illumination 
by  electricity,  being  so  much  superior  in  intensity, 
it  ought  to  be  more  economical  than  by  using  gas, 
since  the  illumination  of  the  same  area  requires  the 
light  of  more  than  twenty-five  gas  jets  consuming 
105  litres  per  hour. 

From  the  experiments  carried  on  in  the  freight 
depot  it  was  ascertained  that  the  building  could  be 
improved  bv  having  a  single  lamp  in  the  centre,  and 
at  a  considerable  height,  but  at  the  same  time  it 
has  been  observed  that  the  shadows  cast  ooald  often 
be  a  serious  objection,  thus  necessitating,  in  many 
cases,  the  use  oi  at  least  two  lamps,  to  diminish  the 
shadows  of  the  one  by  the  light  of  the  other. 

Moreover  in  order  to  avoid  the  daaaling  glare 
produced  by  the  light  directly,  the  voltaic  arc,  after 
many  trials,  has  been  inclosed  in  a  globe  of  crown 
glass,  0  10m.  in  diameter,  the  lower  half  being  left 
unpolished ;  in  order  not  to  lose  the  rays  passing 
through  the  npper  half  of  the  globe,  a  parabolic 
reflector  constructed  by  M.  Luchaire  was  so  adjusted 
as  to  bring  the  centre  of  the  voltaic  axis  in  the  focus 
With  this  arrangement,  or  simply  with  the  addition 
of  a  large  reflector  of  white  paper  behind  the  lamp 
when  this  is  placed  against  the  wall,  it  has  provec 
successful,  while  experimenting  at  the  railway 
terminus  of  the  North,  to  produce  penumbra),  whose 
presence  is  the  indication  of  the  better  oonditions 
whioh  may  be  expected  from  illumination  of  this 
kind. 


Thus  it  has  been  indicated  by  H.  Tresca  that 
these  results  show  that  the  power  necessary  to  pro- 
dace  a  certain  amount  of  electric  light — for  instance, 
that  equivalent  to  100  candles— increases  very 
rapidly  in  proportion  to  the  diminution  of  the  total 

Juautity  of  light ;  whence  M.  Tresca  has  proved 
bat  the  work  per  100  candles  was  only  0  41f>ch.  for 
a  lamp  of  1,850  candles,  that  it  was  0920ch.  for  100 
candle.?  with  a  lamp  of  300  candles,  whilst  the  work 
per  hundred  candles  amounts  to  l*7oh.,  2'4ch.,  and 


•  From  Pan  Xostrand's  Ma/jaxint. 
t  Ch.  or  force  de  cheTal=0  9876  h.p. 


about  the  compass,  except  that  it  was  found  on  board 
the  wreck.  It  is  of  a  circular  form,  mtoturirit 
13iin.  across,  cast  in  bronze,  and  weighs  211b.  It 
has  a  thick  rim,  in  which  two  ordinary  eompswei 
are  set,  one  on  each  side.  The  centre  of  this 
remarkable  plate-like  looking  object  is  eoesiderablT 
raised  from  the  surface,  and  is  covered  with  * 
number  of  raised  spots  or  stare  of  various  nsn, 
each  more  or  less  connected  by  lines  with  iu 
neighbours.  The  shapes  of  these  star-like  obje** 
are  remarkable ;  in  the  centre  there  are  five  which 
are  larger  than  the  rest.  Then  there  is  another 
group  very  like  a  net;  another  group  representi 
almost  a  com  plete  circle  of  these  stars;  another 
represents  a  Y  with  the  arms  closed  together; 
another  a  Y  with  the  arms  extended.  Altogether, 
there  are  no  less  than  two  or  three  hundred  of  that 
elevated  spots  of  different  sizes.  Running  threorb- 
out  the  whole  series  are  several  lines  radiating  from 
a  circle  drawn  round  the  centre.  The  brass  rim  on 
which  the  compasses  are  set  is  divided  into  36V 
degrees,  the  same  as  an  English  compass.  At 
every  thirty  degrees  there  is  a  Japanese  chanct«r. 
Neither  Captain  Murray,  nor  any  one  to  whom  be 
has  shown  this  curiosity  at  home  or  abroad,  has  uj 
idea  whatever  of  the  meaning  of  the  star-like  boditt 
in  the  oentre,  or  for  what  purpose  the  Japancst  n.-«d 
them  ;  but  it  is  quite  certain  that  it  must  bare  ben 
of  some  use  to  them.  It  is  most  interesting  tin: 
these  rude  characters  should  be  united  in  the  earn* 
instrument  with  the  360  degrees  of  modern 
civilisation.  The  casting  of  tins  remarkable  instru- 
ment is  very  marvellous.  An  optician  who  clawed 
it  up  for  Captain  Murray  in  Glasgow,  said  be  M 
never  seen  a  finer  bit  of  work.  Mr.  Backktui 
proposes  to  exhibit  this  compass  in  his  museum  it 
South  Kensington,  and  to  call  the  notice  of  some  erf 
the  gentlemen  connected  with  the  Scientific  Lou 
Exhibition,  who  are  learned  in  astronomy,  to  is 
nature,  and  if  possible,  get  ah  explanation «f  its  use 
in  Japanese  navigation. 


A  CURIOUS  JAPANESE  COMPASS. 

IN  a  recent  number  of  Land  and  Water,  Mr 
Frank  Buckland  draws  attention  to  a  remark 
able  compass  which  Captain  J.  H.  Murray,  of  the 
screw  steamship  Scaresbrook,  obtained  from  a 
Japanese  pilot  at  Yokohama,  in  1874.  This  compass 
bad  been  taken  out  of  the  wreck  of  a  junk  which 
had  been  lost  on  the  Hand  of  Vries,  a  volcanic 
island  at  the  entrance  of  Yokohama  Bay,  the  smoke 
of  which,  with  the  snow-capped  peak  of  Fusiyama 
(the  sacred  mountain  of  Japan,  or  the  mountain  of 
Fire— mana,  a  hill ;  f  u«i,  fire)  indicates  tbe  entrance 
to  the  harbour.  The  pilot  could  give  no  information 


Meteorology  in  Vnaoee.  —V.  Leverrier,  the 

director  of  tbe  Paris  Observatory,  lately  offered  to 
warn  mining  engineers  and  colliery  mutagen 
twenty-four  hours  in  advance,  of  any  variation*  of 
the  barometer,  with  a  view  to  prevent  explosion*  of 
fire-damp,  whioh  hod  been  noticed  to tak a  pbosaftw 
sudden  and  considerable  diminutions  of  atmospbenc 
pressure.  He  now  proposes  to  convey  to  agricul- 
turists a  general  account  of  the  state  of  the  atmo- 
sphere, which  will  serve  them  as  a  guide  -in  bust 
farming  operations  ;  but,  as  there  are  Aony  ponlr 
local  conditions  to  be  taken  into  consideration  is 
foretelling  rain,  hail,  or  tempest,  It  is  proposed  that 
a  local  committee  be  formed  in  each  department, 
consisting  of  men  who  have  devoted  themsehm  w 
the  study  of  meteorology  in  that  deportment,  for  me 
translation,  so  to  speak,  of  the  general  iniiostiwi 
telegraphed  from  the  observatory  into  more  prw* 
and  special  information  adapted  to  their  own  region. 
These  committees  will  receive  each  day,  from  Psrii 
a  summary  ef  the  general  weather  observations,  aw 
will,  while  avattttg  themselves  of  -the  prevfcjes  in- 
vestigations of  their  confreres,  deduce  the  pbowe«» 
which  may  be  expected  in  their  own  district.  TV 
departments  of  Vienne  and  Haute- VieaOe  ktn 
already  organised;  their  meteorological  serrim, 
under  thedirection  of  MM.  TouchimbertondBebet, 
and  they  will  shortly  be  followed  by  that  of  Por-dc- 
Dome,  under  41.  AUuard. 

Biatoronrated  «lue  for  MexUrbeg  Qim  sad 

Earthenware.— 'For  mending  glees  utetiwi  and 
earthenware,  glue  mixed  with  bichromate  of  petsu 
seems  to  be  particularly  suitable,  for  any  fracture  ii 
firmly  mended  by  means  of  the  compound.  A  strong 
solution  of  glue  or  gelatine  is  made— the  latter  ui 
employed  when  the  work  is  to  be  done  neatly- by 
dissolving  five  to  ten  parts  of  dry  gelatine  in  wsier, 
and  for  every  five  parts  of  gelatine  employed  one 
part  of  bichromate  of  potash  is  added.  The  nuxtnre 
is  kept  from  the  light  till  required  for  nse.  and  t» 
two  surfaces  of  a  fracture  ore  coated  with  it,  and 
then  pressed  or  fastened  together  with  a  struu. 
Placed  in  the  sunshine,  the  bichromatad  glue  kxm 
becomes  hard  and  insoluble,  and  after  a  few  boon 
the  broken  object  is  found  to  be  firmly  oemented 
If  the  work  is  done  neatly  the  crack  is  scarcely  to 
be  seen,  and  even  hot  water  will  fail  to  dissolve  tbs 
glue,  which  has,  of  course,  been  fixed  by  the  Ugw- 
Chrome  glue  may  also  be  used  to  prepare  waterproof 
articles,  the  material  being  stretched,  and  eon* 
two  or  three  times  with  the  solution,  and  exposal » 
light.  To  waterproof  portmanteaus  and  h*z» 
thia  manner  would  be  a  most  economical  {n-oceedtng ; 
but  we  think  the  proposal  to  add  a  small  percwtir 
of  glycerine  to  the  gelatine  should  be  atteodsd  »■ 
as  otherwise  the  covering  would  be  a  very  bntt» 
one.  Dingier' t  Journal  recommends  iti  erngsj- 
meat  for  roofing  purposes,  to  fix  the  tar  and  ado  » 
its  waterproofing  qualities,  and  it  states  thst » 
winter's  rain  upon  a  roof  treated  in  such  a  way  "*j 
not  any  injurious  effects.  There  can  be  no  oosw 
that  many  capital  applications  might  be  made  oMM 
material,  especially  by  photographers,  who  taaa- 
stand  the  qualities  of  the  mixture  so  well. 
time  ago.  we  believe,  a  patent  was  taken  out!" 
coating  the  walls  of  apartments  with  the  «fflP°"" 
tion  to  render  them  waterproof,  but  wo  do  not  n»» 
whether  it  still  stands.— Photographic  hevt. 
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SCIENTIFIC  NEWS. 

THE  following  is  the  list  of  the  principal 
officers  of  the  British  Association,  which 
meets  at  Glasgow  on  September  6th,  under  the 
presidency  of  Professor  Andrews,  M.D., 
F.R.8.,who  it  will  be  remembered  undertook 
the  duties  of  a  position  which  Sir  Robert 
Christison  was  compelled  from  ill  health  to 
resign.  In  Section  A,  Mathematical  and 
Physical  Science,  Sir  Wm.  Thomson  will  be 
president;  with  Professors  Blackburn  and 
Grant,  as  vice-presidents.  In  Section  B, 
Chemistry,  the  president  will  be  Mr.  W.  H. 
Perkin ;  vice-presidents,  Professor  J.  Ferguson 
and  Dr.  E.  J.  Mills.   In  Section  C,  Geology, 

£ resident,  Professor  J.  Young ;  vice-president, 
tr.  Geikie.  In  Section  D,  Mr.  A.  B.  Wallace, 
president,  and  president  of  the  department  of 
anthropology ;  Dr.  J.  G.  M'Kendrick  and  Pro- 
fessor Newton,  vice-presidents  and  presidents 
respectively  of  the  departments  of  Anatomy 
and  Physiology,  and  of  Zoology  and  Botany. 
In  Section  E,  Geography,  Captain  Evans,  C.B., 
will  preside;  with  Mr.  C.  R.  Markham  and 
Admiral  Ommanney  as  vice-presidents.  In 
Section  P,  Economic  Science,  Sir  Geo.  Camp- 
bell will  preside;  with  Principal  Caird  and 
Mr.  J.  G.  Fitch  as  vice-presidents.  In  Section 
Q,  Mechanics,  Mr.  C.  W.  Merrifield  will  be 
president ;  and  Professor  J.  Thomson  and  Mr. 
E.  Woods,  vice-presidents.  The  local  secre- 
taries are  Dr.  W.  G.  Blackie  and  Messrs.  J. 
Grahame  and  J.  D.  Marwick.  Sir  C.  Wyville 
Thomson  is  announced  to  deliver  a  discourse 
on  September  11th. 

Dr.  Jonathan  Heard  er  died  on  Sunday  night 
at  Plymouth,  a  place  he  had  helped  to  make 
famous  in  the  scientific  world  more  than  forty 
years  ago.  He  was  intimately  associated  with 
Sir  Wm.  Snow  in  his  electrical  researches,  and 
was  well  known  amongst  the  leading  physicists 
of  the  world.  Almost  at  the  commencement 
of  his  scientific  career  he  lost  his  sight  while 
experimenting  with  a  fulminating  compound ; 
but  thus  heavily  weighted  he  made  many  dis- 
coveries and  improvements  in  connection  with 
the  induction  coil  and  the  therapeutic  applica- 
tion of  electricity.  (He  was  electriciam  to  the 
South  Devon  Hospital.)  Dr.  Hoarder  was,  it  is 
believed,  the  first  to  see  the  practicability  of  an 
Atlantic  cable,  and  he  tsok  out  a  patent  for 
one,  which,  slightly  modified,  was  ultimately 
adopted. 

Another  planet  (No  164)  was  discovered  on 
July  12.  M.  Paul  Henry,  of  the  Paris  Obser- 
vatory, was  the  first  observer. 

Amongst  recent  patents  for  preserving  and 
treating  meat  is  one  that  will  surely  not  com- 
mend itself  to  the  public  taste.  The  animal 
is  cut  up,  and  the  flesh  separated  from  the 
bones,  the  pancreas,  rennet,  &c,  being  placed 
on  one  side.  The  fat  and  lean  are  crushed  and 
heated  to  200°  Fahr.,  when  the  fat  is  poured 
off,  and  the  rennet,  pancreas,  &c,  pounded  into 
a  cream,  are  mixed  with  the  meat.  Crude 
gluten  or  other  nitrogenous  meal  is  then  mixed 
with  the  meat,  and  tho  compound  is  forced 
through  a  vessel  having  an  aperture  of  the 
"  size  and  shape  of  a  joint  of  meat,"  so  that 
the  mass,  as  it  is  squeezed  through  the  orifice, 
assumes  the  shape  of  the  joint,  and  can  be  cut 
off  in  lengths.  The  lengths  or  joints  are  then 
inclosed  in  separate  metal  cases,  or  are 
wrapped  in  waterproof  coverings,  &c. 

The  Oberon  hulk,  having  been  irretrievably 
damaged  during  the  torpedo  experiments,  will 
probably  be  patched  up  and  filled  with  coal, 
for  the  purpose  of  testing  the  effect  of  shells 
fired  into  the  coal-bunkers  of  men-of-war. 

It  is  said  that  Messrs.  Warren  de  la  Bne  and 
Spottiswoode  estimate,  from  experiments 
made  on  their  chloride  of  silver  battery,  that 
100,000  cells  would  give  a  spark  in  air  nearly 
Oft.  in  length. 

A  monthly  industrial  magazine,  printed  in 
the  Chinese  character,  has  been  started  by 
Messrs.  Bourne. 

M.  C.  H.  Viedt  has  found  that  manganate 
of  soda  and  sulphate  of  magnesia  will  pro- 
duce a  fine  walnut  stain  on  white  and  light- 
coloured  woods.  Equal  parts  of  manganate  of 
soda  and  sulphate  of  magnesia  are  dissolved  in 


water  at  a  temperature  of  about  122°  Fahr. 
The  solution  is  then  applied  to  the  wood,  one 
or  more  dressings  being  given  according  to 
the  depth  of  colour  desired.  The  "  finish  "  is 
with  any  approved  process,  but  the  wood  should 
be  previously  washed  with  hot  water  to  pre- 
vent the  decomposition  of  any  sulphate  of 
soda  which  may  be  left  in  it. 

The  Russian  Technical  Society  offers  a  prize 
of  about  £160  and  a  medal  for  the  best  essay 
on  the  management  of  boilers  and  engines, 
written  in  a  popular  style,  without  "mathe- 
matics," and  in  the  Russian  tongue.  The 
essay  must  be  forwarded  before  the  end  of 
August,  1878. 

Dr.  Decaisne  has  called  the  attention  of 
the  Paris  Academy  of  Medicine  to  the  fact 
that  certain  spirituous  liqueurs  are  being 
extensively  used  for  other  than  medicinal  pur- 
poses. Powerful  agents  in  the  hands  of  the 
physician,  they  are,  owing  to  the  concentrated 
form  in  which  their  essential  oils  and  alcohol 
are  present,  dangerous  beverages  or  stimu- 
lants. 

A  new  form  of  fireproof  suit  has  been  in- 
vented  by  M.  Oestberg,  a  Swede,  who  has 
been  giving  on  the  Continent  practical  demon- 
strations of  its  utility.  The  dress  is  double, 
the  inner  portion  being  of  indiarubber  cloth, 
the  outer  of  leather ;  a  sort  of  diver's  helmet 
forms  the  head-piece.  A  hose  enters  at  the 
girdle  and  brings  a  stream  of  water,  which 
divides  at  the  back  of  the  head,  one  portion 
being  employed  to  keep  the  outer  side  of  tho 
dress  wet,  while  the  other  portion  is  used  for 
extinguish  iug  fire.  Through  the  centre  of  the 
outer  hose  is  a  small  air  pipe  conveying  a 
supply  of  air  kept  cool  by  the  water,  which 
enables  the  fireman  to  breathe,  and  as  it  passes 
out  of  tho  "eyes"  of  the  helmet  keeps  the 
dress  and  the  wearer  cool  and  clear  of  smoke 
and  flame. 

Prof.  Bouchardat,  of  the  Sanitary  Council  of 
Paris,  in  a  report  recently  made  to  the  Prefect 
of  Police,  stated  that  the  imported  preserved 
meats  are  in  many  cases  unwholesome  food  and  in 
some  instances  positively  poisonous.  A  ham  for 
example  from  the  United  States  was  enveloped 
in  a  cloth  saturated  with  a  yellow  substance — 
viz.,  chromate  of  lead!  With  proper  care  a 
ham  thus  enveloped  might  be  prepared  for 
eating  without  danger,  but  it  is  pointed  out 
that  portions  of  the  chromate  might  fall  into 
other  articles  at  the  stores  or  elsewhere. 

Professor  Mayer,  of  the  Stevens  Institute 
of  Technology,  a  physicist  noted  for  his  fertile 
ingenuity  in  experiment,  lately  lectured  to  the 
New  York  Academy  of  Sciences,  on  Crookes' 
radiometer,  and  some  other  topics.  The  motion 
of  that  instrument  he  attributed  to  the  feeble 
heat  of  the  rays  of  light  causing  the  blackened 
Bnrfaces  to  repel  more  particles  (of  gas)  than 
the  natural  ones.  He  exhibited  an  apparatus 
he  had  constructed  for  providing  motion  by 
means  of  sound-pulses.  Four  glass  resonators 
on  cross-arms  were  suspended  by  means  of  a 
string.  On  sounding  an  organ  pipe  in  tune 
with  the  resonators,  and  bringing  it  opposiite 
the  mouth  of  one  of  them,  the  resonator  was 
repelled,  and  the  apparatus  commenced  to 
rotate.  The  experiment  was  the  more  striking 
from  the  fact  that,  so  far  from  any  current  of 
air  proceeding  out  of  the  mouth  of  the  organ- 
pipe,  the  air  is  actually  sucked  in,  as  may  be 
rendered  visible  by  means  of  smoke  from  a 
cigar.  The  smoke  is  carried  up  the  pipe  even 
when  the  latter  is  closed  at  the  top  with  cotton 
wool,  so  as  to  smother  the  sound.  On  substi- 
tuting discs  of  cardboard  for  the  resonators, 
they  were  drawn  up  to  the  mouth  of  the  organ- 
pipe  with  considerable  force.  When  fine 
silica  powder  was  placed  in  the  resonator,  it 
was  thrown  into  violent  motion  on  sounding 
the  pipe. 

A  new  thermostat  was  lately  described  to 
the  Vienna  Academy  by  M.  Volten.  It  con- 
sists of  a  double-walled  zinc  case,  one  of  the 
sides  being  of  two  plates  of  glass.  The  interval 
between  the  walls  is  filled  with  another  liquid, 
which  is  heated  from  below.  Living  beings 
are  introduced  into  the  spacious  interior  of  the 
case,  when  it  is  desired  to  study  the  action  of 
temperature  on  their  vital  functions.  One  of 
Reicbert's  thermo-regulators  is  adapted  to  the 
apparatus.   When  the  action  of  cold  is  to  be 


studied,  the  apparatus  is  inclosed  in  a  large 
wooden  case  containing  ice.  When  it  is  neces- 
sary to  keep  the  thermostat  closed  during 
the  whole  of  an  experiment,  and  yet  things 
have  to  be  done  in  the  interior  without  altering 
the  temperature,  a  caoutchouc  glove  is  fitted 
to  one  of  the  lateral  walls ;  thus  the  hand  can 
be  easily  introduced,  without  causing  hurtful 
air-currents.  The  apparatus  serves  for  study, 
ing  the  action  of  coloured  light,  and  that  of 
gases  or  other  agents,  under  constant  or  vari- 
able temperatures,  on  organic  beings.  Reduced 
to  small  sise,  it  may  serve  as  a  heating  appa- 
ratus foe  microscopic  observations ;  two  india- 
rubber  gloves  are  then  used,  instead  of  one. 

Liquid  mercury  has  been  met  with  in  the 
ground  in  the  neighbourhood  of  Montpellier, 
and  at  many  points  in  the  department  of 
Herault.  It  is  especially  found  in  schists  that 
are  in  decomposition.  But  its  appearance 
seems  to  be  intermittent.  Its  presence  is 
marked  by  injurious  effects  on  the  vegetation ; 
the  trees  languish  and  die ;  the  pasturage  is 
deteriorated,  and  sheep  grazing  on  such  ground 
present  the  phenomena  of  mercurial  intoxica- 
tion.  The  origin  of  the  metal  is  not  known. 

Another  series  of  P.  Seochi'a  tables  of  obser- 
vations on  the  protuberances  and  solar  spots — 
viz.,  during  the  first  half  of  this  year — has  just 
been  published  (Compte*  Rendu*,  July  8).  In 
a  few  remarks,  the  author  points  out  that  there 
have  been  few  protuberances,  hardly  a  single 
eruption;  the  gaseous  threads  rise  commonly 
in  a  vertical  straight  line,  and  are  of  short 
duration.  The  issuing  hydrogen  seemed  to 
push  aside  the  darker  layer  of  absorbent 
metals,  and  produce  very  small  but  distinct 
facula,  like  bright  grains.  Since  March  there 
have  been  hardly  any  spots  of  the  kind  with 
nucleus  and  penumbra  j  but  a  number  of  small 
pores  of  short  duration.  The  maxima  of 
activity  occupy  the  latitudes  of  ±  10°  to  20°, 
and  of  50°  to  60°. 

A  remarkable  meteor  was  observed  at  Port 
Said  and  Suez  about  8  p.m.  on  the  evening  of 
June  15  last.  One  account  describes  it  as  a 
jet  of  white  light  directed  northwards,  and 
resembling  a  rocket.  It  was  followed  imme- 
diately by  a  sound  like  that  of  distant  thunder 
approaching  very  rapidly.  The  detonations 
were  alarmingly  powerful.  An  appearance 
like  that  of  a  comet  remained  fcr  some  seconds 
after. 

The  phenomena  of  winter-colouration  of 
persistent  leaves  has  lately  been  investigated 
by  M.  Haberlandt,  in  the  Phyto-Phyriological 
Institute  of  Vienna.  His  results  are  the  fol- 
lowing:— 1.  The  phenomena  of  discolouration 
are  due  to  three  physiological  processes  entirely 
different.  2.  The  yellow  colouration  is  caused 
by  destruction,  under  the  action  of  light, 
of  the  chlorophyll  still  present  and  not  re- 
placed by  chlorophyll  of  new  formation.  3. 
The  brown  colouration  is  caused  by  the 
formation  of  a  yellow-brown  pigment  aris- 
ing from  the  chlorophyll  by  the  immediate 
action  of  cold,  the  action  of  light  being  only 
preparatory.  The  latter  produces  certain  sub- 
stances capable  of  modifying  the  chlorophyll, 
but  only  hy  reason  of  the  cold.  The  "re- 
greening"  of  branches  that  have  become 
yellow  is  explained  simply  by  the  disappear- 
ance of  the  brown  pigment  proceeding  from 
metamorphosis  of  only  a  small  quantity  of 
chlorophyll  contained  in  the  leaves.  4.  The 
red  colouration  is  due  to  the  production  of 
anthocyane,  through  stagnation  of  vegetative 
functions  under  the  action  of  light,  or  inde- 
pendently of  this  action.  5.  The  apparent 
transitions,  especially  of  yellow  to  brown,  are 
the  effect  of  a  combination  between  the  various 
pigments. 

The  publication  of  meteorological  curves  and 
weather  maps  in  daily  and  other  papers  com- 
menced in  America.  The  Timet  was  the  first 
to  commence  the  practice  in  this  country,  and 
several  have  followed  its  example.  In  France, 
the  daily  paper,  V  Opinion,  began  publishing 
weather  maps  and  barometric  curves  in  April 
last.  L'  Illustration,  La  Nature,  and  Let  Monde* 
(all  weeklies)  have  followed  in  succession  with 
meteorological  curves.  The  last-named  paper 
commenced  on  June  22nd,  and  it  claims  for  its 
curves  a  higher  scientific  value  than  that  of 
the  curves  in  other  publications.   The  tables* 
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is  161mm.  in  length,  or  23mm.  per  day;  one 
may  thus  follow  hour  by  hour  the  variations  of 
the  meteorological  elements.  M.  Bedier  sup. 
plies  the  barometric,  and  M.  Benon  the  ther- 
mometry curve. 

Pigs,  as  a  rule,  are  not  of  an  accommodating 
disposition,  and  where  a  waggon-load  of  them, 
e.g.,  have  to  bo  got  out  over  a  narrow  gangway, 
he  first  ones  that  start  on  the  plank  are  apt 
to  decline  to  proceed  further,  and  bo  block  the 
egress  of  the  rest.  This  will  often  long  delay 
a  cattle  train,  and  occasion  a  vast  amount  of 
beating,  as  well  as  bad  language.  Thetattle- 
yard  men  at  West  Albany,  New  York  (accord- 
ing to  the  Scientific  American),  remedy  the  evil 
by  a  simple  and  somewhat  comical  device, 
termed  the  "  hog-bouncer."  One  end  of  the 
gangway  plank  is  brought  to  a  firm  support ; 
then  under  the  other  end  two  double  car 
springs  are  attached.  A  powerful  lever  and  a 
spring  catch  complete  the  device.  Before  the 
waggon  door  is  opened,  the  platform  is  carried 
down  so  as  to  compress  the  springs  of  the  lever, 
and  the  catch  is  hooked.  The  hogs  are  then 
allowed  to  pass  along  the  platform,  and  so  long 
a3  they  move  on  properly,  the  plank  is  undis- 
turbed; but  as  soon  as  a  crowd  congregates, 
and  vociferously  objects  to  going  further,  the 
catch  is  sprung.  One  end  of  the  platform  flies 
about  three-  feet  upwards,  and  the  result  is  a 
shower  of  living  porkers  shot  over  the  heads 
and  upon  the  soft  bodies  of  the  drove.  They 
are  seldom  injured,  but  vastly  astonished,  and 
it  is  needless  to  add  that  the  blockade  is  at 
once  dispelled.  The  drovers  find  this  device, 
ridiculous  as  it  is,  very  useful  in  saving  time 
and  trouble,  especially  when,  as  is  often  the 
case,  large  numbers  of  cattle  trains  are  arriving- 
and  leaving. 


LETTERS  TO  THE  EDITOR. 


■A  Lecture  Experiment.— The  following  experi- 
ment, for  demonstrating-  the  explosion  on  ignition  of  a 
mixture  of  oxygen  and  hydrogen  gas,  is  recommended 
by  m.  Roseufeld.in  Pogqendorfs  Annaletua*  being 
at  once  simple  and  safe.  Throuah  a  ball.pipette 
(diameter  of  tube  8  mm.,  that  of  ball  3  cm.,  point 
about  6  cm.  from  ball,  and  other  arm  16  cm.  long-), 
hydrogen  is  allowed  to  flow,  the  wider  end  being- 
brought  to  the  pointed  tube  by  which  the  gas  issues 
irom  a  vessel  in  which  it  is  being  made.  When  the 
air  has  been  forced  out,  the  streaming  gas  is  lit  at 
the  point  of  the  pipette,  then  the  latter  is  carefully 
removed  from  the  outflow  pipe,  and  held  vertically 
with  the  point  downwards.  The  hydrogen  burns 
for  a  few  seconds  quietly,  but,  nt  the  moment  of  ex- 
tinotion,  the  ignition  of  the  oxy hydrogen  gas  in  the 
b'Ul  takes  place  with  a  pretty  strong  explosion, 
without,  however,  the  ball  suffering  injury.  If  the 
Vxpenment  be  made  in  the  dark,  a  light  appearance 
is  perceived  at  the  moment  of  explosion,  filling  the 
tube  and  extending  a  little  beyond  at  the  two  open- 
ings. The  some  pipette  may  be  used  to  explode  a 
mixture  of  sulphide  of  carbon  vapour  and  oxygen. 
I  he  internal  surface  is  first  moistened  with  a  few 
drops  of  the  former  substance,  oxygen  is  passed 
through  from  a  gasometer,  the  pipette  is  quickly  re- 
moved,  ond  the  point  of  it,  directed  slightly  down- 
wards,  brought  immediately  into  contact  with  a 
flame.  A  pretty  strong  explosion  follows,  but  one 
that  is  also  without  danger. 

Reducing  Bones.— In  a  well-made  mixture  of 
wood-ashes,  lime,  and  fresh  bones,  that  is  kept  well- 
moistened  with  manure  water  or  bouse  slops  for  six 
or  eight  weeks,  the  bones  would  probably  become 
softtnod  to  such  a  degree  that  they  could  be  broken 
up  with  the  spado  on  turning  the  pile  over.  The 
larger  the  proportion  of  ashes  used,  the  more  rapidly 
the  desired  change  will  proceed.  In  the  description 
of  one  of  the  methods  above  alluded  to,  a  peck  of 
slaked  lime  and  a  !>eck  of  sal  soda  are  added  to 
every  barrel  of  unleached  ashes,  and  this  mixture  is 
packed  in  alternate  layers  with  the  bones  in  a  tight 
box,  and  the  whole  well  moistened,  as  usual ;  it  is 
stated  that  with  such  treatment  the  bones  will  become 
softened  in  from  four  to  six  weeks,  so  that  they  can  be 
easily  crumbled  with  the  spade.  In  another  mode  of 
treatment,  where  ashes  alone  are  used,  a  few  months 
are  required  to  sof  ten  the  bones.  According  to  still 
another  method  of  treatment  a  pile  is  made  of  alter- 
nate layers.  6  inches  thick,  of  bones  and  unslaked 
lime ;  the  pile  is  covered  with  earth,  and  water  is 
poured  in  from  time  to  time  through  holes  made  in 
this  covering,  the  whole  quautity  of  water  added 
l'°ing  considerably  larger  than  what  is  required  to 
slake  the  lime;  the  heating  of  the  lime,  together 
with  the  artion  of  t'ie  caustic  milk  of  lime  that 
results  from  the  use  of  a  large  quantity  of  water, 
unite  to  convert  th*  bones  into  a  soft  friable  mass 
in  n  short  time  ;  tun  pile  beats  and  ferments  for  six  ; 
weeks  or  more,  and  it  is  to  be  inferred,  though  it  is  | 
not  so  stat-d  directly,  that  the  operation  is  com- 
pleted  in  this  time.  It  is  likely  that  if  unleached  | 
asheB  were  u«ed  also  in  this  case,  together  with  the  I 
unslaked  lime,  the  operation  would  be  finished  in  a  I 
shorter  time,  and  a  more  valuable  product  would  j 
undoubtedly  be  obtained. 


[TP*  d*  not  Hold  owssIcm  rttponoioU  /or  ta*  opinions  of 
ntr  enviMOMhnta,  Tho  Sditor  rsspsotyuuy  roomwte  toot  oTi 
MmmwtiootioM  should  bo  drawn  up  cu  brufly  oi  pomM*.] 

Att  communications. Kould  U  adiromoi  to  ta*  Editor  of  tht 
tooLtSH  Hxokaxio,  81,  Kwiatoofc  Otroot,  Oov*nt-gardm>, 

AU  CUq*M  and  PooUoffieo  Ordors  to  bo  mods  fwyabU  lo 
J.  Passmoob  Eowabm. 

V  In  ordor  tofaoiXiUxU  nfomuo,  CorroopondmU,  who* 
ipxzitna  of  any  Lett*  previously  instrtsd,  wiU  obtfos  by 
mentioning  th$  lumbar  of  ths  LotUr,  «  woB  a*  Oupagiov 
<th\ch  it  apptari. 

"  I  would  have  everyone  write  what  he  knows,  and  at 
muoh  a*  be  knows,  but  no  more:  and  that  not  in  thli 
only,  but  in  all  other  rob  j  ecu :  For  inch  a  person  may 
have  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  or  ouch  a  fountain,  that  aa  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  ofphysieks :  a  vloe 
from  whenoe  great  inoonvenienoss  derive  their  original." 
—Montaigne1 1  Bnatjt. 

GOOD-NATTJRBD  FRIENDS  A.HTD  ILL- 
NATURED  TATTLE— NOBODY'S  BUSI- 
NESS —  COOK  -  AND  -  BULL  STORIES 
AND    MARES'    NESTS — TELESCOPIC 
ILLUSIONS— FORMULA   FOR  DEDU- 
CING FROM  A  SHIP'S  LENGTH  HER 
CAPTAIN'S     NAME  — MR.  DAWES'S 
VISUAL      POWERS  —  STORIES  OF 
THREE     BLACK     CROWS  —  SEEING 
CORONA  WITHOUT   ECLIPSE,  AND 
OTHER  OASES  OF  EQUINE  NIDIFI- 
OATION— IF   STARS   WERE  THERE, 
THEN  THERE  THEY  STILL  SHOULD 
BE —ATTACK  ON  RADIATION-LIGHT 
AND  HEAT— A  MAN  BESIDE  HIMSELF. 
[11212. J — An  anonymous  friend  (one  of  the  indeed 
good-natured  sort)  has  sent  me,  in  a  cutting  from  a 
newspaper,  a  speech  made  by  a  reverend  American 
(in  England)  on  Independence  Day,  in  which  refer- 
ence is  made  to  "ill-natured  tattle  about  America ;" 
and  my  good-natured  bnt  unknown  friend  (a  reader 
of  the  Enolibh  Mechanic)  asks  whether  this 
expression,  as  subsequently  illustrated  by  example, 
does  not  refer  to  my  remarks  in  these  pages 
respecting  a  boor  at  Des  Moines  ?   Really,  I  cannot 
say  for  certain ;  but  I  should  imagine  not.    I  think 
the  reverend  gentleman  must  have  had  some  other 
instances  in  his  thoughts  when  he  deprecated  descrip- 
tions of  the  way  in  which  "  the  boors  of  either 
country  use  their  knives  and  forks."    My  boor, 
by  the  way,  did  not  use  his  fork  at  all,  to  my  know- 
ledge.   The  clergyman  thus  averse  to  "  ill-natured 
tattle"  remarked  that  Mr.  Pierrepont,  the  present 
representative  here,  had  smoked  him  out  dnnng  his 
college  days.    If  he  really  had  my  letter  in  his 
thoughts,  and  considers  a  passing  description  of  a 
boor  (specially  described  as  a  solitary  specimen)  to 
be  "ill-natured  tattle  about  America,"  I  should 
infer  that  he  has  never  quite  recovered  from  that 
fumigation.     Seriously,  in  these  cases  it  is  the 
animus  that  makes  ill  nature  or  good  nature.  My 
description  of  the  Des  Moines  boor  was  so  worded  as 
to  imply  a  compliment  to  the  American  people.  I 
might  have  described  the  fellow's  behaviour  in  such 
a  way  as  to  suggest  that  he  was  a  representative 
American,  just  as  I  might  state  that  the  Des  Moines 
Library  folk  omitted  to  pay  for  my  lecture,  in  such 
sort  as  to  suggest  that  that  is  the  usual  course  in 
America,  instead  of  being  entirely  exceptional.  That 
would  be  ill-natured  tattle,  if  you  will ;  but  so  to 
describe  what  I  actually  wrote  would  be  simply 
absurd. 

"  P.  R.  A.  S."  (letter  11190,  p.  458),  in  remarking 
on  the  ways  of  the  endowment  clique,  does  not  suffi- 
ciently note,  I  think,  that  the  positive  doings  of  such 
persons  must  have  a  better  chance  of  success  than 
any  merely  negative  efforts.  The  greedy,  too,  are 
legion ;  while  few  think  it  worth  while  to  make  very 
strenuous  efforts  to  prevent  the  greedy  from  robbing 
the  public.  Being  every  one's  business,  it  is  no  one's, 
or  scarcely  any  one's. 

"  F.  R.  A.  S."  gives  to  the  same  letter  one  of  his 
quaintly  humorous  headings,  calling  my  mild  sug- 
gestion about  "  extraordinary  vision  "  a  tremendous 
It  .  A  P  at  him.  Fortunately,  not  only  I,  <but  all 
the  readers  of  the  English  Mechanic,  know 
"  F.  R.  A.  S."  (in  the  spirit,  if  not  by  name),  and 
no  one  will  suppose  he  would  really  take  exception 
to  even  much .  plainer  expressions  of  opinion  than 
mine  in  letter  11157.  It  so  turns  out,  too  that  on 
the  one  point  about  which  I  really  expressed  definite 
dissent  from  him  I  misunderstood  him  altogether. 
By  a  ''  cock-and-bull  story  "  he  does  not  understand 
n  fiction,  or  lie,  but  an  account  of  certain  wonderful 
things  which  the  narrator  may  have  supposed  to 
have  actually  occurred.  I  think  he  is  mistaken  as  to 
the  significance  usually  attributed  to  the  expression. 
At  this  moment  I  cannot  recall  any  case  where  it  is 
used  by  known  authors,  except  one  case  in  "  Tristram 
Shandy,"  not  bearing  on  the  point  at  issue,  and 
another  in  "Bleak  House,"  where  the  Rev.  Mr. 


Chadband  asks  the  question  whether  "  a  story  of  s 
oock  and  of  a  bull "  was  the  "  Terewth,"  and 
answers, "  No,  my  triends ;  no."  Bnt  I  think  there 
can  be  no  doubt  that  people  usually  understand  br 
the  expression  something  rather  worse  than  a 
simple  falsehood,  or  lie  with  circumstance—  a  "  eoek- 
and- bull  story  "  is  a  lie  with  a  good  many  circum- 
stances. To  adopt  "F.R.  A.S.'s"  illustration.  I 
am  as  confident  as  he  can  be  that  the  four  miracles 
reported  in  the  Guulois  were  no  miracles  at  all ;  tut, 
instead  of  thinking  with  him  that  therefore  they 
might,  with  the  most  entire  justice,  be  called 
"  cock-and-bull  stories,"  and  no  malo  Jfdej  be 
thereby  imputed  "to  the  two  excellent  French 
noblemen "  who  bore  witness  to  the  supposed 
miracles,  I  should  consider  such  a  description  offen- 
sive in  the  extreme.  Hinc  Ma  lacrymce.  I  gritted 
(after  the  manner  of  speaking)  because  our  esteemed 
"  F.  R.  A.  S."  seemed  to  describe  certain  recorded 
observations  as  instances  of  deliberate  (and  elaborate 
falsehood.  As  this  is  not  the  case  I  have  on  thai 
point  nothing  more  to  say,  except  to  express  my 
regret  for  the  mistake,  while  at  tbe  same  time  jolli- 
fying my  interpretation  of  his  words, 
though  it  has  turned  ont  to  be. 

As  to  the  observations  themselves,  I  may  rem  irk 
that  those  relating  to  spots  on  Venus,  on  Jupiter 
(seen  with  Jin.  telescope),  and  on  Mars  (as  seen  last 
year  with  very  small  telescopes)  seem  to  me  justly 
described  as  probably  due  to  imperfect  telescopic 
power,  combined  with  a  lively  imagination.  For 
there  are  numberless  instances  on  record,  and  every 
observer  can  recall  cases  in  his  own  experience,  of 
deceptive  effects  so  produced.  But  the  recognition 
of  faint  point*  of  light  by  practised  observers  does 
not  seem  to  me  so  readily  explicable.  Beyond  all 
question,  "  F.  B.A.  S."  is  right  in  saying  his  ob- 
serving experience  considerably  exceed*  mine  (I 
wish  what  he  says  about  my  astronomical  know- 
ledge were  only  half  as  well  justified) ;  but  I  can- 
not see  how  that  experience  can  have  taught  him 
anything  on  this  point  which  I  onght  not  to  tare 
discovered.  I  have  observed  thousands  of  star 
fields,  containing  stars  known  and  nnknown,  and  I 
have  never  once  had  occasion  to  suspect  illusion 
about  faint  stars.  A  star  may  be  so  faint  as  only 
to  be  just  steadily  discernible  under  very  favourable 
conditions  (including  physical  ones),  or  fainter  still, 
so  as  to  be  only  glimpsed  occasionally  by  oblique 
vision*,  but  I  know  of  nothing  to  suggest  that  any 
one  could  imagine  he  saw  a  faint  star  either  steadily 
or  by  glimpses.  I  can  understand  an  observer  being 
momentarily  deceived,  but  not  that  he  should  be 
unable  to  correct  any  mistake  so  arising. 

As  to  Mr.  Pogson's  formula  for  computing  the 
minimum  viribile  of  an  object-glass  of  given  aper- 
ture, I  am  unable  to  speak  from  actual  knowledge, 
not  having  the  17th  volume  of  the  Monthly  Notica 
of  R.A.S.  If  "  F.  R.  A.  S."  heard  of  a  formula 
for  determining  from  the  bore  and  weight  of  a  rifle 
the  score  a  man  can  make  with  it,  or  from  the  aist 
and  shape  of  a  wager  boat  the  velocity  with  which 
it  can  be  soulled,  or  from  the  weight  of  a  man's 
boots  the  distance  the  man  can  walk,  he  would  pro- 
bably be  no  more  anxious  than  I  am  to  learn  Pogson's 
formula  for  determining  from  the  site  of  a  telescope 
what  a  man  can  see  with  it.  But  I  should  like  to  know 
what  assumption  as  to  average  visual  power  Pogson 
starts  with,  precisely  as  "  F.  R.  A.  S.,"  in  the  ima- 
gined cases,  would  probably  be  interested  to  know 
what  assumption  was  made  as  to  average  skill  in 
marksmanship,  rowing,  or  pedestrianism. 

With  reference  to  letters  11162  and  11163,  p.  *B. 
I  willingly  enough  respond  to  the  queries  relating 
to  Mr.  Dawes's  visual  power.   It  does  so  chance 
that  much  of  what  he  said  during  a  long  conreru- 
tion  I  had  with  him  in  1867  was  obviously  not  in- 
tended to  be  repeated  ;  though  quite  as  clearly  cer- 
tain inferences  from  his  remarks  were  meant  for 
my  guidance  in  works  thereafter  published.  Asa 
this,  by  the  way,  is  one  of  the  difficulties  with  which 
writers  of  scientific  works  are  sometimes  perplexed. 
A  writer.  A.,  having  to  describe  a  discovery  made 
by  X.,  Y.,  and  Z.,  may  inadvertently  assign  the 
merit  of  (particular  point*  in  tho  discovery  incor- 
rectly.   Suppose,  now,  that  X.,  in  conversation  or 
correspondence,  points  out  some  feature  of  tbe  nar- 
rative which  seems  to  him  erroneous,  saying  at  too 
same  time,  "  I  do  not  wish  to  have  any  controversy 
with  Y.  and  Z. ;  so  please  say  nothing  ab/)0' me 
personally  when  you  correct  the  mistake."  Then. 
A.,  with  perfect  reliance  on  X.'s  veracity,  may  not 
be  certain  that  Y.  or  Z.  would  view  the  matter  m 
the  same  way  as  X.,  and  yet  be  unable  to  ask *. .or 
Z.  for  their  account  without  showing  that  X.  n** 
given  his.    I  have  repeatedly  met  with  instances  ol 
this  kind  ;  and  it  so.happeus,  strangely  enough,  that, 
while  Mr.  Dawes  was  as  X.  in  two  cases,  the  per- 
sons who  were  as  Y.  and  Z.  in  tbe  above  illustration 
have  Bince  played  the  part  of  X.  in  two  iimilK 
cases.    I  brought  down  on  myself  a  perfect  troop  ot 
X.'s  by  mentioning  that,  while  preparing  s  cerbufl 
work  on  astronomy,  I  should  be  glad  to  have  cor- 
rections sent  me  of  any  imperfect  accounts  J  hsa 
heretofore  given  of  discoveries  or  inventions. 


•  Some  obsermtione  of  stars  by  averted  vMon 
lately  been  doocribod.  Tho«e,  according  to  the  literal  «• 
nifioanoe  of  the  account,  are  truly  miraculous. 
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mit  me  to  point  out,"  says  X.,  "  that  it  was  not  Y. 
or  Z.  who  first  noted  bo  and  so.  The  following  are 
the  facto,  Ac. ;  but  T  do  not  wish  Y.  or  Z.,  to  know 
that  I  hare  written  to  you  on  the  subject."  If  I 
write  to  Y.,  begging  to  be  informed  whether  my 
account  is  correct,  the  reply  generally  runs  in  some 
such  form  !as  this  i  "  Your  account  is  correct  in  the 
main ;  but  it  was  not  X.  who  first  noted  such  and 
such  a  matter,  or  Z.  who  noted  such  another ;"  and 
thus  ocher  points  of  the  discovery  are  made  doubtful. 
To  the  scientific  author,  who,  caring  a  good  deal 
for  the  discovery  "it-.  U ,  does  not  care  two  straws 
who  made  it,  all  this  is  very  bewildering ;  and,  if  he 
really  aims  nt  strict  justice,  he  is  bound  to  make 
enemies  of  every  single  X.,  and  Y.,  and  Z.  Revert- 
ing1, however,  to  Mr.  Dawes,  the  main  subject  of 
my  conversation  with  him  was  the  account  given  in 
Saturn  and  its  System  "  of  certain  discoveries  : 
and  the  subject  in  which  I  was  most  interested 
wms  Mr.  Dawes's  description  of  his  observations  of 
Mars  ;  but  "we  did  get  a  talking,"  as  Sam  Weller 
eays,  about  seeing  faint  stars,  and  Mr.  Dawes  gave 
me  distinctly  to  understand  that  the  qnality  in  his 
own  eyesight  which  ho  most  valued,  as  being  excep- 
tionally good,  was  the  power  of  recognising  planetary 
detail*,  such  as  the  fainter  markings  on  Mars, 
the  subdivisions  of  the  rings  of  Saturn,  and 
so  forth.  Of  his  work  with  stars  he  remarked 
that  whatever  value  it  possessed  was  derived  from 
the  care  with  which  positions  and  distances  had  been 
determined,  and  from  kis  long-continued  practice  iu 
such  work.  But  it  was  perfectly  manifest  that  he 
■did  not  think  his  own  vision  for  faint  stars  measured 
the  limits  of  possible  vision.  Mr.  Dawes  was,  as  all 
his  friends  will  remember,  a  most  amiable  man,  and 
most  modest  in  speaking  of  his  own  powers  as  an 
observer  (though  careful  to  claim  as  his  own  what 
he  considered  he  hail  really  discovered).  He  made 
no  comparisons  whereby  I  could  infer  his  exact  esti- 
mate of  his  power.  I  had  no  doubt,  however,  at  the 
time,  that  he  considered  his  vision  for  faint  stars 
above  the  average,  though  not  unsurpassed,  while  I 
think  he  would  cot  have  been  disposed  to  admit  that 
any  astronomer  of  his  time  had  seen  more  of  plane- 
tary detail  than  he  hud,  with  equal  telescopic  power. 
I  think  "  W.  G.  P."  has  misunderstood  Mr.  Burn- 
ham's  remark  that  "  it  would  be  difficult  to  name 
Mr.  Dawes's  superior,  living  or  dead  (letter  11114, 
p.  386).  Mr.  ISurnham  there  referred  to  the  perma- 
nent value  of  Mr.  Dawes's  systematic  observations 
of  double  star 4,  not  to  anything  relatively  so  unim- 
portant as  seeing  faint  stars.  I  had  not  heard  the 
call  "  Name,  name  !"  to  which  "  W.  O.  P."  refers, 
but  unhesitatingly  name  Webb,  Ward,  Burnham, 
Goldschmidt,  &c.  as  far  surpassing  Dawes  in  keen- 
ness of  vision  for  faint  points  of  light.  I  believe, 
however,  that  it  would  be  an  easy  matter  to  find 
half  a  dozen  young  lads  far  surpassing  even  any  of 
the  above  in  more  keenness  of  vision,  yet  not  in  the 
least  likely  to  become  useful  astronomers.  A  friend 
of  mine  who  chanced  to  ask  a  young  pago  of  his  to 
look  at  a  certain  star-field,  was  amazed  to  find  that 
the  lad  could  clearly  see  stars  which  would  not  have 
been  risible  to  most  observers  with  much  greater 
telescopic  power.  In  this  case  there  was  no  possi- 
bility of  deception,  because  the  boy  was  perfectly 
ignorant  of  astronomy,  and  received  no  prompting 
whatever.  (My  friend  Browning  knows  the  facts, 
and  may,  perhaps,  find  a  leisure  moment  to  describe 
them.) 

A  few  words  in  reply  to  "  F.R.A.S.'s"  query  about 
my  experience  while  editing  the  Monthly  Notices  of 
the  Royal  Astronomical  Society.    First,  to  avoid 
misapprehension,  let  me  remark  that  I  was  never 
actually  the  editor  of  the  Notices,  but  only  acting 
editor,  taking  the  duty  at  the  special  desire  of  the 
Council  during  the  editor's  tenure  of  office  of  Presi- 
dent.   I  note  this  because  I  have  had  occasion  to 
observe  that  utterly  absurd,  u>itrue,  aud  often  most 
injurious  reports  may  take  their  origin  in  some  very 
simple  misapprehension.    Thus,  A  truly  tells  B  that 
X  formerly  held  such  and  snch  an  office ;  B  mentions 
the  fact  to  C,  casnallv  remarking  that  he  does  not 
know  why  X  resigned  the  office  ;  C,  speaking  of  the 
matter  to  D,  adds  that,  for  aught  he  knows,  X  did 
not  resign  the  office,  but  was  dismissed  ;  D  tells  E 
that  probably  X  was  dismissed,  for  cause  unknown  ; 
then  come  in  susreestions  as  to  cause;  suggestions 
become  ideas  ;  ideas  are  described  as  facts  ;  and  after 
a  time  X  lenrns  from  good-natured  friends  that  he  is 
"generally  supposed"  to  have  said  and  done  a 
Tariety  of  tbiugs  of  which  he  now  hears  for  the  first 
time.    That  this  is  no  imaginary  series  of  events, 
F.  R-  A.S."  need  not  be  reminded,  for  he  can  recall, 
I  think,  how  a  certain  proposition  made  by  friends 
of  mine  iu  tbe  Royal  Astronomical  Society,  with  the 
object,  possibly,  of  Riving  me  a  pleasant  surprise, 
but  certainly  without  any  knowledge  on  my  part  of 
what  they  intended,  came,  to  their  surprise  and  mine, 
to  be  regardol  tm  a  scheme  of  my  own.    A' d  I  fancy 
that  many  huvo  found,  in  their  own  personal  expe- 
rience, as  I  have,  that  the  most  stiiKgeriiie  stories 
may  get  abroad  respecting  them  by  n  process  of 
almost  innocent  fabrication,  no  one  telling  delibe- 
rate Ontrathe,  but  many  combining  unconsciously  to 
fabricate  what  be  cornea  in  the  long-run  a  most  mon- 
strous fable.    I  am  therefore  careful  to  explain  tfcftt 
I  held  the  editorship  of  the  Monthly  Notices  only  to 


oblige  the  Society  during  the  presidentship  of 
the  actual  editor.  As  to  such  experiences  as 
"  F.  R.  A.  S."  refers  to — that  is,  of  an  observation, 
manifestly  impossible — I  had  one  such  experience 


monious  combination  of  the  intellectual  and  poetic 
faculties  as  the  essential  attribute  of  philosophical 
genius.  The  men  who  possess  this  are  the  architects 
of  science — the*  men  who  merely  work  in  laboratories. 


only ;  and  my  action  thereupon  corresponded  to  the  with  the  hope  that  some  discovery  may  "  turn  «p, 
views  expressed  in  my  last  letter.    The  paper  in  are  but  the  hodmen ;  and  the  same  may  be  said  of 


paper 

question  purported  to  describe  bow  a  telescopist  had 
seen  the  solar  corona  without  the  aid  either  of  an 
eclipse  or  of  spectroscopic  dispersion.  I  knew  this 
could  not  be,  and  so  did  the  Council  to  whom  the 
question  was  (conversationally)  referred.  But  not 
questioning  the  oona  fides  of  the  observer,  I  inferred 
he  had  sees  what  ho  described,  which  was  not  what 
he  supposed  ;  and  accordingly  I  inserted,  on  prin- 
ciple, his  description,  omitting  his  mistaken  inter- 
pretation of  what  ho  had  seen.  I  must  confess  the 
result  was  not  satisfactory.  The  observer  was 
wroth  with  me  to  a  degree,  and  charged  me  with 
wilfully  suppressing  his  discovery  (that  the  corona 
can  be  seen  at  all  times  with  an  ordinary  telescope) 
for  purposes  of  my  own,  not  precisely  indicated. 
The  editor  told  me,  and  he  was  quite  right,  that  it 
would  have  been  safer  to  omit  the  paper  altogether 
— a  course  which,  I  perceive,  he  has  himself  fol- 
lowed with  another  mare's  nest,  recently  discovered 
by  the  same  observer.  Of  course  "  F.  R.  A.  S."  is 
right  in  saying  that  such  suppression  does  not  by 
any  means  imply  doubt  of  the  observer's  veracity. 
It  was  precisely  because  his  remarks  seemed  to 
imply  such  doubt  that  I  took  exoeption  to  them — 
mistakenly,  as  it  appears. 

With  regard  to  the  identity  of  Mr.  Ward's  sup- 
posed satellites  of  Uranas  with  fixed  stars,  it  would 
be  the  easiest  matter  in  the  world  to  ascertain 
whether  faint  stars  exist  where  he  saw  those  points 
of  light. 

"J.  H.  E.'s"  case  (let.  11191,  p.  459)  appears 
utterly  beyond  hope. 

In  reply  to  J.  H.  Baldwin  (let.  11210.  p.  463), 
waves  of  different  length  can  simultaneously  traverse 
the  same  medium,  without  "  quarrelling  on  the 
the  road."  We  see  this  in  the  wave  motion  of  the 
surface  of  "water,  and  in  the  simultaneous  trans- 
mission of  many  orders  of  sound  wave,  as  when  a 
band  is  playi."-.  But  Mr.  Baldwin  seems  to  have 
incorrect  notions  about  light  and  heat.  Ktberial 
waves  of  certain  dimensions  produce  molecular 
movements  which  cause  the  sensation  we  term  beat, 
and  etherial  waves  of  certain  dimensions  produce 
molecular  movements  which  cause  the  sensation  we 
term  light;  but  the  former  class  partially  includes 
the  latter,  insomuch  that  etherial  waves  between 
certain  limits  of  size  produce  both  effects.  We  may 
compare  with  these  waves  certain  order  of  waves 
of  water.  Waves  of  certain  dimensions  cause  largo 
ships  to  roll — waves  of  certain  smaller  dimensions 
cause  brigs  to  roll ;  but  the  former  class  of  waves 
includes  a  portion  of  the  latter  class,  there  being 
waves  between  certain  limits  of  breadth  to  whose 
action  both  ships  and  brigs  respond. 

I  ought  to  have  known  that  "  Linea  and  Mr. 
Ward  are  one,  for  not  very  long  ago  I  received 
some  very  interesting  communications  from  Mr. 
Ward,  in  which  ho  mentioned  that  he  was  your 
correspondent,  "  Linea."  But  somehow  the  fact 
escaped  my  recollection :  otherwise  I  (should  not 
have  suggested  a  telescopic  tourney  between  Mr. 
Ward  and  his  other  self— a  contest  as  unsatisfactory 
as  the  familiar  schoolboy  match — "  You  and  I 
against  us  two '."  Hichd.  A.  Proctor. 


THE  LIMIT8  OF  THE  ATMOSPHERE 

AND  THE  FUEL  OP  THE  BUN. 
[11213.1 — I  will  endeavour,  so  far  as  my  time 
permits,  to  reply  to  the  objections  stated  in  the 
letters  of  Mr.  Proctor  and  Mr.  G.  F.  Hardy  (Nos. 
11157  and  11160.) 

Mr.  Proctor  thinks  that  I  have  gone  out  of  my  way, 
and  am  quite  wrong  in  describing  the  luminiferous 
ether  as  an  invention  of  the  mathematical  imagina- 
tion, and  says,  that  "one  might  as  justly  call  the 
law  of  gravitation  an  invention."  Mr.  Proctor  is 
too  well  ecquainted  witk  the  history  of  Sir  Isaac 
Newton's  early  struggles  with  the  theory  of  gravita- 
tion to  need  any  lecturing  from  me  upon  the  facia  of 
this^history,  but  I  think  that,  if  he  will  reflect  upon 
them,  he  cannot  fail  to  agree  with  me,  when  I  state 
that  the  law  of  inverse  squares  was  a  pure  invention 
of  the  mathematical  imagination  of  that  great  philo- 
sopher, to  some  extent  also  of  his  predecessors  and 
contemporaries,  who  had  vaguely  suggested  the 
same  idea. 

It  was  not  an  iuduction,  as  he  had  absolutely  no 
data,  no  facts,  to  peneralise.  He  had  the  means  of 
inducing  the  law  that  bodies  gravitate  towards  the 
earth  with  a  force  varying  directly  with  their  mass. 
The  experiments  of  Galileo  at  Pisa  and  a  mass  of 
familiar  experience  established  so  much  ;  but  the 
idea  thnt  this  force  varied  inversely  with  the  square 
of  the  distance  was  puroly  a  mathematical  concep- 
tion or  invention,  based  upon  a  consideration  of  the 
necessary  diffusion  of  a  radiating  force,  intrinsically 
constant  in  its  own  magnitude. 

Let  me  not  be  misunderstood.  I  am  not  finding 
fault  with  Newton  for  thus  using  his  mathematical 
imagination,  but,  on  the  contrary,  I  reeard  this 
faculty  of  prophetic  intuition,  this  just  and  hur- 


those  mathematicians  who  merely  formulate  by  rule. 

But  to  return  to  Newton  and  gravitation.  The 
idea  of  inverse  squares  was  thus,  at  first,  a  product 
of  imagination,  a  mathematical  fictiou  (I  use  the  term 
"  fiction"  in  its  proper  sense,  not  as  meaning  any- 
thing false),  and  Newton  himself  held  it  as  Ruch 
during  many  years.  This  may  appear  a  bold  asser- 
tion, but  I  think  it  sufficiently  proved  by  his  intense 
emotion  when  the  first  fact  of  its  operation  was  re- 
vealed to  him,  when  after  years  of  delay  he  was 
at  last  enabled,  by  means  of  the  lunar  observations 
of  Flamstead,  to  demonstrate  that  the  versed  sine 
of  the  arc,  described  by  the  moon's  path  in  one 
minute,  was  16ft.  in  length.  This  fact,  seen  in  the 
clear  light  of  the  laws  of  motion,  as  demonstrated 
by  Newton,  was  a  case  of  one  of  the  heavenly  bodies 
falling  perpetually  towards  the  earth  with  a  force 
varying  inversely  with  the  square  of  the  distance  of 
the  force  of  a  falling  apple.  Kepler's  laws  of 
planetary  motion,  and  all  the  perturbations  of  the 
paths  of  all  the  members  of  the  solar  system,  when 
understood,  came  out  as  more  facts  falling  under 
this  general  law  of  inverse  squares,  whioh  was 
finally  demonstrated,  directly  here  upon  the  earth, 
by  pendulum  experiments.  It  thus  passed  from  tba 
state  of  a  mathematical  invention  to  that  of  aa 
induction  or  a  physical  law.  A  legitimate  fiction, 
first  generated  from  within,  became  a  demonstrated 
fact,  confirmed  from  without. 

This,  however,  is  by  no  means  the  case  with  the 
hypothesis  of  the  attraction  of  gravitation,  which 
many,  even  of  our  leading  teachers  of  soience,  con- 
found with  the  law  of  gravitation.  That  bodies 
move  towards  each  other  with  a  force  varying, 
directly  with  the  quantity  of  matter  of  whioh  ihojf 
are  composed,  and  inversely  with  the  square  of  their 
distance  from  each  other,  is  a  generalised  fact,  an  in- 
duction ,  a  law ;  while  the  statement  that  bodies  attract 
each  other  with  a  force  varying  directly  with  their 
mass,  and  inversely  with  the  squares  of  their 
distances,  is  an  hypothesis,  an  invention,  devised  for 
the  purpose  of  explaining  the  law.  It  is  none  the 
less  an  invention  or  a  fiction,  however  perfectly  it 
may  fit  the  body  of  facts  expressed  in  the  law ;  we 
are  absolutely  without  any  direct  evidence  of  tbe 
existence  of  any  such  attraction.  It  answers  oar 
purpose  of  explaining  the  facts  ;  or,  otherwise  staled, 
it  satisfies  the  cravings  of  our  imagination,  our 
desire  to  figure  to  the  mind  the  governing  impulse  of 
the  demonstrated  motion,  and  that  is  all. 

If  somebody  should  invent  aa  explanation  that 
would  be  more  satisfactory  to  this  craving,  we  should 
adopt  the  new  explanation  in  the  place  of  the  old 
one,  without  the  least  disturbance  of  the  law  of 
gravitation — i.e.,  of  the  faot  that  bodies  move 
towards  each  other  with  the  specified  variations  of 
energy.  We  might  imagine  them  to  be  pushed 
rather  than  drawn  or  attracted,  and  be  able  to  con- 
ceive or  imagine  such  a  modus  operandi  more 
easily  than  that  of  attraction.  This  is  my  case: 
pushing  is  more  conceivable,  to  my  mind,  than 
pulling,  in  a  case  wh-re  no  physical  link,  no  books, 
no  chain,  no  rope,  nor  any  equivalent  thereto,  ia 
shown  to  exist.  I  do  not  find  fault  with  those  who 
prefer  attraction,  as  the  choice  is  a  mere  matter  of 
idiosyncrasy  of  the  imaginative  faculty. 

The  case  of  the  luminiferous  ether  is  strictly 
analogous  to  that  of  the  attraction  of  gravity.  Light 
passes  through  space,  and  in  accordance  with  certain 
laws ;  these  Taws  are  simple  statements  of  general 
facta,  but  the  ether  is  not  a  fact,  the  waves  are  not 
facts,  for  neither  of  them  are  cognisable  by  the 
senses  ;  they  are  conceived  within  the  mind,  not  re- 
ceived from  without.  The  emission  of  imponderable 
matter  was  an  invention  of  Newton's,  to  explain  or 
picture  to  the  imagination  the  facts  of  the  propaga- 
tion of  light;  the  transmission  by  imponderable 
matter  was,  in  like  manner,  an  invention  of 
Descartes  and  Huyghens,  aud  both  continue  to  be 
inventions,  neither  is  a  fact,  however  perfectly  it 
may  accord  with  facts,  or  however  completely  it 
may  be  supported  by  facts.  The  same  may  be  said 
of  atoms  and  molecules,  and  all  the  gyrations  attri- 
buted to  them.  m       .  . 

This  distinction  is  no  mere  hair-splitting  or  mem- 
physical  refinement,  but  is  of  fundamental  import- 
ance, although  so  commonly  unseen  and  untaught. 
The  hypothetical  devices  of  the  mathematician  may 
be  of  great  service  as  a  means  of  picturing  facts  to 
the  mind,  but  when  they  are  confounded  with  the 
facts  themselves,  they  become  physical  superstitioas 
that  bar  the  process  of  sound  philosophy  as  obstruc- 
tively as  theological  superstitions  stand  in  the  way 
of  true  relijrion-  I  could  illustrate  this  by  a  multi- 
tude of  examples  drawn  from  the  past  history  and 
current  events  of  science,  if  time  and  ppace  per- 
mitted. , 
Before  discussing  the  other  parts  of  Mr.  Proctor  a 
letter  I  will  explain  my  allusion  to  tho  "  particular 
friend  "  of  "  F.U.A.S."  I  thought  the  "  working 
hypothesis"  would  have  at  once  identified  bun.  I 
referred  to  Mr.  Lockyer  aud  to  his  adoption  of  my 
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explanations  of  the  dissociation  occurring  in  the 
lower  regions  of  the  solar  atmosphere.  My  remark 
had  no  reference  whatever  to  Jupiter  and  Saturn.  I 
shall  have  more  to  say  about  this  "  working  hypo- 
thesis "  hereafter,  but  am  too  busy  to  take  it  np  at 
present. 

I  do  not  understand  Mr.  Proctor's  objection  to 
what  I  stated  in  the  quotation  respecting  the  break- 
ing off  of  the  (imaginary)  outer  atoms  by  the  (imagi- 
nary) luminiferous  ether,  unless  he  has  misunderstood 
me  by  not  seeing  that  I  refer  to  the  property  of 
appreciable  mechanical  resistance,  which,  at  the 
time  I  wrote,  was  attributed  by  Herschel  and  others 
to  the  luminiferous  ether.  I  still  maintain  thai  if 
this  were  capable  of  retarding  the  whole  body  of  a 
comet  by  its  friction  or  viscosity,  it  wonld  also  retard 
the  supposed  delicately-balanced  atoms  constituting 
the  outer  layer  of  the  supposed  atmospheric  sur- 
face, when  the  planet,  surrounded  by  such  imme- 
surably  light,  mutually  repellent,  and  mobile  atoms, 
is  dashing  through  it.  Such  retardation  occurring 
at  the  surface  only  (as  the  whole  foree  of  friction 
must  be  superficial)  would  be  effectively  a  removal 
or  brushing  off  of  whatever  adhered,  by  a  lighter 
force  than  the  effective  friction  force. 

If  Mr.  Proctor  supposes  that  I  intended  to  state 
that  a  body  in  static  equilibrium  wonld  be  thrown 
out  of  that  condition  without  an  appreciable  excess 
of  dynamical  force,  he  has  utterly  misunderstood  my 
meaning,  and  that  which  my  words  fairly  convey. 
It  is,  however,  of  little  or  no  moment  as  affecting 
my  main  argument.  I  built  nothing  upon  it,  but 
merely  pointed  to  a  difficulty  which  stands  in  the 
way  of  the  accepted  ideas  concerning  the  limits  of 
the  atmosphere,  and  the  mechanical  properties  of 
the  luminif  ereus  ether.  I  cannot  pass  this  without 
referring  to  it  by  the  way,  as  an  illustration  of  that 
facility  of  invention  to  which  I  have  referred.  When 
the  observed  phenomena  of  cometary  motion  was 
supposed  to  demand  a  resisting  medium,  the  lumi- 
niferous ether  was  forthwith  endowed  with  properties 
of  mechanical  resistance  ;  now  that  this  property  is 
no  longer  needed  to  fit  the  facts,  it  is  coolly  dropped  as 
a  matter  of  course.  By  the  abandonment  of  this, 
and  the  re-endowment  of  the  ether  with  its  purely 
ethereal  properties  of  non-mechanical  resistance, 
one  of  the  grounds  of  my  objection  is  withdrawn. 

The  other— vis.,  the  delicately-balanced,  mutually 
repulsive  outside  surface  atoms  of  the  limited  atmo- 
sphere— will,  I  suspect,  shortly  follow ;  they  are 
likely  to  be  driven  by  the  force  that  rotates  Mr. 
Crook ea '  radiometer  to  that  Hades  where  the  electric 
fluid,  caloric,  and  phologiston  are  sleeping  in  peace. 
If  I  may  judge  by  the  violent  and  ineffectual  struggles 
of  atomic  theorists  to  reconcile  the  simple  pheno- 
mena of  the  universal  repulsive  agency  of  heat  with 
the  kinetics!  of,  dancing  molecules,  the  lively  atom 
and  the  mobile  molecule  are  already  entering  upon 
their  last  agonies. 

I  have  little  or  nothing  to  say  in  controversion  of 
Mr.  Proctor's  criticism  of  section  216  of  the  "  Fuel 
of  the  Sun."  When  I  read,  some  time  ago,  a  similar 
criticism  by  Mr.  Proctor,  in  Prater's  Magazine 
I  referred  to  section  216,  and  perceived  that,  as  it 
stands,  it  is  dynamically  ansound,  and  muddles  my 
own  meaning.  On  the  opposite  leaf  of  my  inter- 
leaved copy  of  the  book  is  a  quotation  of  Mr.  Proc- 
tor's note,  and  a  memorandum  that  the  subject  be 
reconsidered,  with  especial  reference  to  the  recent 
researches  of  Zollner  and  the  Italian  spectrosoopists, 
who  have  proved  that  the  typical  form  of  a  solar 
prominence  is  that  of  a  rocket-like  ejection  emitted 
through  an  apparently  resisting  medium,  and  then 
exploding  radially  when  near  to  its  maximum  visible 
elevation ;  and  to  the  action  of  the  earth  and  Mars, 
rather  than  Jupiter  upon  the  orbit  of  the  supposed 
projectiles. 

I  can  only  say,  at  present,  that  this  subject,  like 
many  others  (701  of  them  are  noted  in  my  "  Register 
of  Ideas  "),  has  stood  over  for  lack  of  leisure ;  but 
if,  when  I  do  go  fairly  into  it,  the  asteroids  prove  to 
be  Jonahs,  I  shall  be  cruel  enough  to  throw  them 
overboard.  They  are  mere  supplementary  cargo, 
and  by  no  means  the  staple  freight  of  my  small 
argOBy.  I  may  be  quite  wrong  about  the  ejection 
of  the  asteroids,  and  of  the  rings  of  Saturn  (which 
must  go  or  remain  with  them),  and  still  the  main 
argument  of  the  essay  will  remain  unaffected.  In 
the  meantime,  I  thank  Mr.  Proctor  for  the  instruc- 
tion he  has  afforded  me  in  pointing  oat  the  fallacy 
which,  as  it  stands,  I  have  unquestionably  perpe- 
trated, and  for  the  courteous  and  friendly  manner 
.  in  which  he  has  done  this. 

I  must  postpone  for  another  communication  my 
reply  to  Mr.  Hardy's  letter. 

W.  Mattieu  Williams. 

P.S.— Please  to  note  two  erorrs  in  my  last  letter, 
on  second  column,  49th  line  from  bottom,  for  "  aste- 
roids" read  meteors,  on  line  44  from  bottom  for 
"  water  "  read  matter. 

[11214.]— A  small  diagram  which  should  have 
been  sent  with  letter  11160,  and  is  referred  to  in 
the  last  paragraph  but  one,  was  left  out  and  con- 
sequently made  nonsense  of  the  paragraph.  If  Mr. 
■Williams  will  read  over  the  said  paragraph  in  con- 
nection with  the  annexed  figure,  he  will  see  im- 
mediately the  drift  of  my  remarks. 


The  whole  of  Mr.  Williams'  letter  (No.  11159)  on 
the  effects  of  the  repulsive  action  of  sunlight  on  the 
earth  and  the  resistance  of  the  universal  atmosphere 
seems  to  me  to  be  founded  on  a  fallacy.  The  former 
agency  would  presumably  vary  in  intensity  inversely 
as  the  square  of  the  distance,  as  gravity  does  ;  and 
its  effect  wonld  be  the  same  as  a  decrease  in  the 
sun's  mass — vis.,  an  alteration  of  the  distances  and 
periods  of  rotation  of  the  planets,  once  for  all, 
the  orbits  being  quite  as  permanent  in  form  as  at 
present,  and  certainly  not  subject  to  any  continuous 
.change  ;  if  the  repulsion  did  not  vary  as  the  square 
of  the  distance,  the  orbits  would  still  be  permanent 


though  no  longer  exactly  elliptical.  On  the  other 
hand,  the  action  of  a  resisting  medium  would  be 
continuously  to  reduce  the  velocity,  and  therefore 
the  distances  and  periods  of  the  planets,  so  that 
under  no  circumstances  could  the  effect  of  the 
former  agency  (supposing  for  the  sake  of  argument 
it  exists)  counterbalance  that  of  the  latter.  It  may 
be  observed  moreovor  that  if  the  amount  of  repulsive 
force  is  as  stated  by  Mr.  Williams,  small  masses, 
such  as  we  may  suppose  comets  and  meteors  to  con- 
sist of  would  deviate  appreciably  from  their  cal- 
culated motions.  G.  F.  Hardy. 


[11215.]— It  is  unnecessary  to  remark  on  the 
comparison  Mr.  Williams  thinks  fit  to  institute  be- 
tween my  proficiency  and  that  of  students  who  have 
enjoyed  the  advantage  of  his  tuition.  Allow  me, 
however,  to  point  out  that  he  has  failed  to  answer 
my  arguments.  To  convince  our  author,  I  admit, 
would  now  be  impossible,  but  I  cannot  allow  state- 
ments such  as  he  makes  to  pass  unchallenged.  As 
no  one  seems  inclined  to  take  up  the  matter  fully 
you  will  allow  me  to  make  a  more  minute  examina- 
tion of  Mr.  Williams'  hypothesis  than  I  have 
attempted  in  my  former  letter. 

I  shall  first  state  Mr.  Williams'  views  as  I  under- 
stand them,  giving  his  calculated  results  as  obtained 
from  "  The  Fuel  of  the  Sun,"  and  then  attempt  to 
show  where  these  conclusions  come  into  antagonism 
with  demonstrable  fact. 

In  the  original  condensation  of  the  solar  atmo- 
sphere is  to  be  found  the  cause  of  the  sun's  first 
elevation  above  the  temperature  of  surrounding 
space.  The  increment  of  temperature  is  propor- 
tional to  the  atmospheric  pressure,  consequently  the 
maximum  increase  occurs  at  the  lowest  stratum,  the 
temperature  diminishing  as  the  height  from  the 
sun's  surface  increases  until  it  becomes  inappre- 
ciably elevated  above  that  of  surrounding  space. 
Estimating  the  maximum  pressure  at  15,233  times 
that  of  our  atmosphere,  the  greatest  elevation  in 
temperature  will  be  761665°  F.,  and  the  mean  eleva- 
tion of  the  whole  solar  mass  will  be  sufficient  to 
cause  the  dissociation  of  the  water  vapour  present, 
water  requiring  for  the  decomposition  of  every  mole- 
cule (18  parts  by  weight)  an  absorption  of  61000 
heat  units,  and  necessitating  a  temperature  of  from 
2700°  F.  to  8700°  F.  It  follows  that  after  the  col- 
lection of  an  atmosphere  from  space  the  mean  solar 
temperature  is  not  less  than  2700°  F.  Similar 
reasoning  applied  to  Jupiter  and  Saturn  shows  the 
former  to  attain  a  temperature  of  not  less  than 
2000°  F.,  and  the  latter  not  less  than  500°  F.  We 
are  thus  supplied  with  a  central  body  at  a  very  high 
temperature,  and  attendant  planets  with  atmo- 
spheres varying  in  density  as  the  cubes  of  their 
masses,  some  hot,  some  cool,  the  heat  depending  on 
the  pressure  exerted  by  the  atmosphere  of  each ; 
but,  if  no  other  source  of  energy  exists,  they  must 
quickly  cool  down  and  ultimately  attain  the  absolute 
zero  of  space.  The  whole  solar  system,  however, 
has  a  proper  motion  of  about  500,000  miles  per  day, 
or  6  miles  per  second.  Space  has  uniformly  diffused 
throughout  the  same  gases  as  form  our  atmosphere, 
and,  though  greatly  attenuated,  the  density  is  still 
quite  appreciable.  Mr.  Williams  here  finds  the  clue 
to  the  explanation  of  solar  permanence,  assuming 
the  mass  of  the  interstellar  medium  as  tWb*b  part  of 
an  equal  volume  of  our  atmosphere,  the  sun  in  the 
space  traversed  in  one  day  collides  with  1'431  x  1019 
tons  of  matter,  or,  in  round  numbers,  T65  x  10" 
tons  per  second,  the  excess  of  pressure  in  front 
causing  a  continual  flow  to  the  rear,  where  the  over* 
plus  of  gas,  expanding  by  its  own  elasticity,  is  left 
behind,  the  mass  of  the  sun  remains  constant.  Tho 
sun,  although  subject  to  a  continual  bombardment 
of  matter,  yet  remains  constant  in  mass,  as  much 
matter  leaving  in  the  rear  as  strikes  in  front.  The 
matter  arriving,  however,  strikes  with  an  infinitely 
greater  velocity  than  that  leaving  departs ;  heat  is 
consequently  evolved,  and  this  process,  Mr.  Williams 
considers,  will  maintain  the  sun's  present  tempera- 
ture even  to  "  the  remotest  conceivable  period." 


Applied  to  the  planets  Jupiter  and  Saturn,  the  same 
mode  of  reasoning  shows  that  their  heat  is  alio 
permanently  sustained. 

I  have  now  stated  Mr.  Williams'  theory  as  fairly 
as  I  can  in  so  brief  a  space.  I  cannot,  however, 
refrain  from  making  a  short  quotation  pointing  rat 
an  additional  source  of  heat :— "  In  addition  to  this 
there  is  the  heat  tbat  must  be  evolved  when,  by  the 
compression  resulting  from  its  approach  to  toe  son, 
this  atmosphere  is  made  to  restore  and  concentrate 
the  heat  which,  during  ages  of  rest,  it  has  absorbed 
from  the  radiation  of  all  the  suns  and  planets  in  the 
universe." — Art.  61,  p.  45,  "  Fuel  of  the  Sun." 

Being  aware  of  Prof.  Tyndall's  experiments  on 
the  diathermacy  of  gases,  Mr.  Williams  surely 
cannot  require  us  to  believe  in  the  absorptive  power 
of  an  atmosphere  of  nitrogen  and  oxygen  at  a  temioa 

of  — —m.  mercury,  and  at  a  temperature  which 
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almost  wholly  precludes  the  otherwise  possible  pre- 
sence of  water  vapour. 

On  examining  Mr.  Williams'  figures  I  find  that 
in  his  estimate  of  the  initial  solar  temperature  he 
considers  the  atmospheric  mass  only,  omitting  that 
of  the  sun  proper,  the  solid  portion  without  which 
no  atmosphere  could  be  brought  together.  It  ii 
obvious  that  an  amount  of  heat  sufficient  to  raise  the 
atmosphere  to  the  dissociating  point  of  water  trill 
raise  the  whole  sun  through  a  much  smaller  raoga 

Taking  the  mean  specific  gravity  of  the  earth  as 
5  0,  and  its  solidity  as  259,000,000*  cubic  miles,  then 
its  weight  in  tons  will  be  nearly  5  295  x  10s.  The 
sun's  mass  taken  in  round  numbers  at  310,000  time* 
that  of  the  earth,  its  weight  will  be 
(5  295  x  10*)  x  310,000  =  1-641  x  10^  tons  nearly. 

The  solar  diameter  is  882,000  miles,  and  the 
convex  surface 

882.000-  x  3  1416  =  2  444  x  10"  so.  miles  nearly. 

Using  Mr.  Williams'  number  15,233,  and  allowing 
our  atmospheric  pressure  as  151b.  per  square  inch, 
the  pressure  on  one  square  foot  of  the  sun's  surface 
becomes  14,689  tons  ;  this,  when  multiplied  by  the 
superficial  area  in  square  feet,  gives  as  a  total  pmt- 
sure  on  the  whole  sun 

(2  444  x  10")  5280s  x  14689  -  1002  x  10*  tsat 
nearly. 

Using  the  roughly  approximative  values  available 
for  calculations  of  this  kind,  the  pressure  maybe 
regarded  as  equal  to  the  whole  weight  of  the  atmo- 
sphere. The  ratio  between  the  sun's  weight  and 
that  of  his  atmosphere  is  therefore 
16U  x  10*7  sun's  weight 


1002  x 


10--  atmos.  wt. 
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1637. 


The  solar  atmosphere  is  5/1  -   P"*  of  the  sofid 

1037 

nucleus,  assuming  Mr.  Williams'  pressure  to  be 

correct. 

The  specific  heat  of  air  under  constant  pressure, 
and  referred  to  water  as  unity,  is  0  2374 — at  con- 
stant volume  of  course  it  is  much  leas — and,  eves 
allowing  the  specific  heat  of  the  sun  to  be  the  same, 
its  temperature  will  be  raised  through 
761665  _  ^.o  v 

Itar 

Here  I  have  assumed  that  the  whole  of  the  su'i 
atmosphere  has  been  heated  through  76166?  P., 
whereas  only  the  lowest  strata  can  be  so  heated: 
and  as  the  temperature  of  each  layer  is  measured 
(Mr.  Williams'  method)  by  its  pressure,  the  latter 
value  decreasing  geometrically,  while  the  height  from 
the  sun's  surface  increases  arithmetically,  the  tem- 
peratures of  the  successive  layers  vary  in  the  same 
manner,  and  a  fair  value  of  the  atmospheric  mean 
temperature  will  certainly  be  under  one-half  of 
761665°  F.,  from  which  it  follows  that  the  total 

465 

elevation  of  temperature  will  not  exceed  —  = 

233°  F.  nearly.  Now,  the  sun's  original  tempers- 
tore  will  be  nearly  absolute  aero,  or  —  459°  F.,  sad 
-  459°  +  233°  =  -  226°.  The  sun's  temperatore 
after  the  collection  of  his  atmosphere  will  therefore 
be  —  226°  P.,  a  point  not  far  removed  from  the 
lowest  artificial  temperature  hitherto  attained. 

Mr.  Williams'  estimates  of  the  tempera  tars  of 
Jupiter  and  Saturn  are  similarly  in  error;  the 
mass  of  the  earth's  atmosphere  in  relation  to  the 
earth  is  equal  to 

5  295  x  10"  weight  of  earth  _  980200. 

5  402  x  10u  weight  of  atmosphere 

That  is,  the  earth  is  980,200  times  heavier  than 
its  atmosphere.  Knowing  the  relation  between  the 
mass  of  the  earth  and  the  masses  of  Jupiter  and 
Saturn,  and  accepting  Mr.  Williams'  estimate  of 
the  density  of  thei*  atmospheres,  I  find  that  Jupiter|i 
atmosphere  forms  xrins  of  its  weight,  and  Saturn'i 
TB^aa.  part.  As  I  have  already  stated,  Mr.  William* 
fixes  the  temperature  of  Jupiter  as  not  less  than 
2000°  F.,  and  Saturn  as  not  less  than  500°  ¥■ 
Allowing  for  the  heating  of  the  whole  masses,  the 
temperature  of  the  former  will  not  be  raised  throng* 
0  004°  F.,  and  the  Utter  through  0-006°  F.,  assmn- 
ing  the  specific  heat  of  the  solid  to  be  the  same  ai 
that  of  the  gas. 


*  Hersohal's  Astronomy. 
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In  view  of  these  facta  I  cannot  but  reject  Mr. 
Williams*  hypothesis.  Allowing  the  most  favour- 
able assumptions,  it  completely  fails  to  account  for 
the  origin  of  solar  and  planetary  heat.  If  it  bo  sup- 
posed, ho wever,  that  tho  sun's  atmosphere  fell  to- 
wards him  from  infinite  space,  the  amount  of  heat 
evolved  on  its  collision  becomes  very  great  indeed. 
Dr.  J.  B.  Mayer*— to  whom,  along  with  Joule,  is 
due  the  credit  of  demonstrating  the  relation  between 
heat  and  mechanical  work— calculates  that  the 
maximum  velocity  attained  by  a  particle  approach- 
ing from  infinite  space  to  a  body  such  as  the  earth, 

is  equal  to   

v  =-  v"2ffr. 

v  =  velocity  in  feet  per  second,  g  =  acceleration 
in  feet  per  second  per  second,  and  r  the  radius  of 
the  attracting  body  in  feet.  At  the  sun's  surface, 
where  g  =  912ft.  per  second,  and  half  the  dia.  =  r 
=  2,328,480,000  feet.  The  final  velocity  attained 
on  arriving  from  infinity  is  85  geographical  miles 
per  second —about  517,410  feet.  On  calculating  the 
total  energy  of  a  body  equal  in  mass  to  the  solar 
atmosphere,  proceeding  at  the  above  velocity,  by  the 
equation 

E  =  M/ 

in  terms  of  absolute  units,  I  find,  on  converting 
absolute  units  into  heat  units  that  the  total  heat 
evolved  on  collision  is  sufficient  to  raise  the  sun's 
whole  mass  through  a  range  of  lSyOO'  F.,  if  the 
Specific  heat  is  taken  as  0  2374,  and  through  3298°  F. 
if  it  be  taken  as  unity.  One  pound  mass  falling 
from  infinity  to  the  sun's  surface  evolves  as  much 
heat  as  suffices  to  raise  5,400,0001b.  of  water  through 
one  degree  Fahrenheit.  The  mass  of  the  sun's 
atmosphere  (assuming  Mr.  Williams'  hypothesis)  is 

1-  002   x  10s*  tons,  or  (1  002   x   10*)  2240  = 

2-  24-4  x  10s?  lb.  It  evelves  5,400,000  x  2"44  x  102? 
=  1"317  x  10s4  heat  units.  In  one  year  the  sun 
radiates  as  mnch  heat  as  would  raise  1"08  x  10"  lb. 
of  water  through  1"  P.  (Herschel  and  Pouillet). 
The  amount  of  heat  evolved  by  the  collision  of  his 
atmosphere  is  therefore 

SSfi  *  1(Si  =  1219times  his  vearly  rlffi'Mmi 

The  sun's  initial  supply  is  only  1,200  times  his 
present  yearly  radiation.  The  greatest  possible 
store  of  heat  obtainable  from  the  solar  atmosphere 
gives  this  exceedingly  small  amount — an  amount  so 
insignificant  that  our  solar  system,  constructed 
according  to  this  most  favourable  reading  of  Mr. 
Williams'  plan,  could  Bot  have  existed  in  its  present 
condition  for  over  2,000  years. 

We  have  still  another  problem  to  examine.  The 
whole  solar  system  moves  through  space  at  the  rate 
of  about  six  miles  per  second.  The  total  energy  of 
the  son's  mass,  due  to  motion,  is 

(3-37fT  x  10»)31680»_  vmi  x  iqm 
2 

absolute  units. 
An  absolute  unit  being  the  force  which  produces 
an  acceleration  of  one  foot  in  one  second,  and 
772  x  32  =  24704  absolute  units  are  equivalent  to 
one  heat  unit  it  follows  that 
Heat  evolved  by  the  stoppage  of  the  sun's  motion 
1-6941  x  10s 


considers  the  sun  as  subject  to  a  perpetual  bombard- 
ment of  1'65  x  10u  tons  of  matter  per  second, 
which  is  equivalent  to  5  233  •■  10s  tons  per  annum, 
striking  at  a  velocity  of  six  miles  per  secoud,  and 
giving  a  total  evolution  of  2' 184  x  133*  heat  units 
per  annum — neglecting  friction  which  produces  an 
exceedingly  small  effect— but  the  total  yearly  radia- 
tion is  r08  x      i  heat  units  and 


108  x  M" 


40. 


£ 


24704 


6-857  x  10M  units. 


2181  x  10w 
The  heat  evolved  in  one  year  by  the  collision  of 
Vie  sun  with  the  gaseous  matter  in  space  is  only 
l-Vdth  part  of  hie  present  yearly  expenditure  ;  and, 
as  I  have  proven  that  gravitation  cannot  raise  his 
velocity  to  a  point  sufficient  to  materially  increase 
tho  heat  evolved  from  this  source  for  thousands  of 
years  to  come,  it  follows  that  at  present  the  sun 
must  be  losing  energy. 

Sir  William  Thomson*,  in  a  paper  on  "The 
Secular  Cooling  of  the  Sun,"  calculates  that  if  its 
specific  heat  be  unity,  in  one  year  it  will  cool  down 
through  V4P  C. ;  but  ho  also  shows  that,  if  the 
expansibility  were  the  same  as  glass,  in  8(50  years  it 
would  contract  by  one  por  cent.  iH  its  external 
diameter,  a  quantity  much  too  large  to  escape  obser- 
vation. Ho,  however,  considers  that  it  cannot  cool 
through  this  amount  in  one  year,  because  of  the 
enormous  condensation  to  which  its  interior  mass  is 
exposed,  and  the  large  amount  of  heat  which  must 
necessarily  be  evolved  in  his  contraction  against  this 
force.  The  amount  actually  evolved  in  the  con- 
traction of  1-10  per  cent,  of  his  diameter  he  con- 
siders mnst  be  sufficient  to  sustain  it  for  20,000 
years  at  the  present  yearly  rate  of  radiation. 

The  origin  of  solar  heat  he  finds  in  the  falling 
together  of  the  matter  of  the  sun  from  infinite  space 
and  from  the  maximum  amount  of  heat  capable  of 
being  evolved  in  this  manner.  He  considers  that 
our  sun  has  possibly  not  illumined  the  earth,  or 
rather  our  system,  for  one  hundred  million  years. 
He  considers  it  improbable  that  the  radiation  is 
wholly  compensated  by  the  falling- in  of  meteors,  as 
to  compensate  for  the  energy  lost  during  the  last 
3,000  years.  The  amount  of  matter  necessary  must 
have  been,  during  that  time,  very  much  within  the 
earth's  distance  from  tho  sun,  and  must  have 
approached  in  gradual  spirals,  otherwise  great  dis- 
turbance of  tho  planetary  motions  would  have  taken 
place.  The  necessary  amount  of  matter  falling 
annually,  at  minimum  velocity  with  which  a  body  in 
central  motion  could  reach  his  surface,  he  finds  to 
be  TTcArTOr;  part  of  the  solar  mass,  or  1-47  part  of 
our  earth's  mass.  He  thinks  it  improbable  that  a 
quantity  of  matter  large  enough  to  give  this  yearly 
supply  can  be  circulating  round  the  sun  as  comets, 
and  pass  within  i  part  of  his  diameter  without 
appreciable  retardation. 

Mr.  J.  E.  Mayerf — in  a  paper  written  in  1848,  a 
translation  of  which  was  published  in  the  Philo- 
sophical Magatiw  in  1863,  at  the  time  when  the 
rival  claims  of  Joulo  and  Mayer  were  discussed  in 
this  country— anticipates  Sir  William  Thomson  in 
these  conclusions.  He  considers  the  origin  of  solar 
heat  to  be  due  to  the  collision  of  matter,  and  he 
differs  from  him  only  in  considering  tho  expenditure 
as  compensated  by  the  falling-in  of  meteors 
To  me  by  far  the  most  probable  history  of  our 


PHASES  OF  THE  MOON  AND  NAUTICAL 
ALMANAC. 

[11216.] — Souk  of  your  astronomical  oorrespon 
dents  must  have  observed  how  strangely  incorrect 
the  Nautical  Almanac  is  in  the  phases  of  the 
moon  for  July.  I  was  very  muoh  puzzled  by  full 
moon  being  given  on  Thursday,  the  oth,  at  3h.  37m. , 
when  I  saw  ou  Monday  night  that  she  would  be  full 
within  a  day,  the  terminator  then  passing  through 
some  craters  on  the  extreme  brink.  I  supposed  it 
might  be  a  simple  misprint,  but  on  oomparing  the 
phases  in  the  Astronomical  Register  I  see  thatevery 
phase  is  given  on  the  wrong  day  as  well  as  tha  wrong 
hoar.  Can  any  of  your  correspondents  inform  m 
if  the  times  given  in  any  other  month  this  year  are 
likewise  in  error  ?  Brick  wall. 


INEQUALITIES  IN  THE  MOTION  OP 
THE  MOON. 

[11217.]— With  regard  to  the  inequality  in  whoso 
argument  the  coefficient  of  t  is  2  —  2u  —  2c,  the  result 
I  obtain  is  very  muoh  smaller  than  "  W.  O.  P.'b." 
I  have  not  calculated  this  inequality  separately,  but 
have  put  it  down  at  once  from  the  corresponding 
inequality  of  short  period  in  accordance  with  the 
proportion  mentioned  in  letter  11181 — the  reason 
for  which  will  perhaps  appear  more  distinctly  from 
letter  11197.  Moreover,  I  am  unable  to  see  at  pre- 
sent any  want  of  legitimacy  in  this  process.  The 
pair  of  inequalities  due  to  the  action  of  Venus, 
mentioned  by  "  W.  O.  P." — namely,  those  in  whoso 
arguments  the  coefficients  of  '  are — 

g  —  1  +  18*3  —  16m 

g  —  1  +  18is  —  16m  —  c 
will  be,  I  am   convinced,  absolutely  insensible, 
although  the  long  inequality  will  have  in  the  ex- 


will,  I  think,  at  once  appear  when  we  perceive  that 
such  terms  can  only  arise  when  the  ellipticity  of 
the  figure  of  the  earth  is  taken  account  of,  which 
would  introduce  a  very  small  coefficient  indeed. 
These  terms  will,  in  fact,  only  arise  when,  in  the 
expression  for  the  direct  action  of  Venus  upon  the 
moon  tho  longitude  of  the  latter  body  is  considered 
affected  by  the  ellipticity  of  the  earth's  figure,  or 
when,  in  the  ordinary  perturbing  function  due  to 
the  earth's  figure,  the  lunar  longitude  is  affected 
by  Hansen's  inequality,  due  to  the  direct  action  of 
Venus.  The  latter  portion  appears  to  be  much  the 
greater  portion,  and,  by  means  of  a  rough  calcula- 
tion, I  have  determined  its  value  to  be  about  -030" ; 
so  that  I  am  at  present  of  opinion  that,  if  there 
be  a  long  inequality  whose  period  is  17  years,  its 
source  is  as  yet  undiscovered.  Bat  are  we  quite 
sure  that  there  really  exists  a  sensible  longineqnahty 
of  that  period  ?  The  period  daring  which  lunar 
observations  have  been  sufficiently  accurate  for  such 
a  delicate  determination  is  not  very  long — perhaps 
scarcely  more  than  six  times  the  period  of  the 
inequality  to  be  determined.  This  may,  perhaps, 
justify  a  suspicion  that  Professor  Newcomb  has 
been  a  little  premature  in  his  announcement.  I 
say  this,  however,  with  much  diffidence,  in  view  of 
the  well-known  ability  and  experience  of  Professor 
Newcomb.  But  yet  I  am  somewhat  confirmed  in 
this  idea  by  the  circumstance  that  Professor  New- 


This  number,  divided  by  the  yearly  radiation,  will 
give  the  time  necessary  to  expend  the  whole  energy 
of  motion,  supposing  the  motion  to  remain  constant. 

6857  x  10*  =  63t9ycar,, 
1-08  x  10" 

If  the  continuance  of  solar  radiation  is  due  to 
the  tun's  motion  through  space,  allowing  the  con- 
stancy of  the  yarly  expenditure,  in  6,319  years 
the  source  of  force  would  be  completely  used  up. 

It  immediately  occurs  to  one  that  the  motion  may 
be  kept  np  by  gravitation  towards  another  system  ; 
bat  a  little  consideration  will  show  that  the  force 
gained  in  this  way  is  exceedingly  minute.  The  sun 
at  his  furl  nee  produces  an  acceleration  of  912  feet 
per  second  per  second ;  tho  nearest  fixed  stars  are 
not  less  than  2' 00  x  1013  miles  distant  from  us, 
and  the  sun's  attractive  force  is  therefore 
1-945  x  10"  m  -486 
"i'OO  x  10J6  10li 
of  his  attractive  force  at  the  surface.  The  velocity 
produced  at  the  end  of  one  second  in  a  body  at  this 
distance  is  about  one  two-hundred-million-millionth 
part  of  a  foot.  To  produce  an  acceleration  of  one 
foot  .per  second  per  second  would  necessitate  the 
existence  of  an  orb  having  a  mass  of  two-hundred- 
million-million  times  that  of  our  sun.  It  is  plain, 
therefore,  that  we  cannot  rely  on  gravitation  to- 
wards other  worlds  as  accounting  for  the  continu- 
ance of  solar  energy.  To  return  to  Mr.  Williams' 
figures,  however,  he  assumes  the  density  of  inter- 
stellar gases  as  tkAth,  part  of  our  atmosphere,  and 
from  this  ho  calculates  the  weight  of  one  cubic  mile 
of  the  rarefied  air  to  be  about  50  tons,  which  number 
is  nearly  correct.    As  I  have  already  stated,  ho  thus 


Tome  ny  iar  ine  most,  prounuie   m-wry  ui  our  ~-    -T— ,  inoonnliHr 

system  seems,  first,  the  collision  of  its  matter  after  comb  has  not  detected  the  other  long .awQ 

falling  from  a  distance  practically  infinite,  the  mentioned  by     W.  G.  P.,    whose  period  is  about 
vaporisation  of  the  resultant  mass,  and  the  ejection 
of  the  planets  from  tho  revolving  body,  each  being 


nearly  at  the  temperature  of  the  central  orb,  and 
thon  cooling  down  in  the  order  of  their  respective 
masses.  That  Jupiter  and  Saturn  at  present  possess 
a  high  temperature  is  probable,  and  that  our  earth 
was  at  one  time  in  a  state  of  fusion  is  certain. 
Bodies  of  the  same  composition  and  temperature 
radiate  directly  as  their  surfaces ;  it  therefore 
follows  that  the  heat  of  the  planets  must  fall  in  the 
following  order : — Jupiter,  Saturn,  Earth,  Venus, 
and  Mars. 

The  atmospheres  of  the  planets  follow  the  moss, 
and  the  temperature  does  the  same.  The  density  of 
the  atmosphere  is  not  the  cause  of  the  high  tempera- 
ture ;  they  are  the  correlated  effects  of  a  common 
cause. 

In  conclusion,  the  permanence  of  solar  radiation 
is  improbable — I  think  impossible.  Life,  in  the  in- 
organie  as  in  the  organic  universe,  consists  in 
incessant  change ;  death  not  an  annihilation  of 
forces,  but  a  balance  of  them.  From  a  uniform 
level  of  energy  can  emanate  no  life-giving  rays,  no 
power  of  producing  difference.  To  thk  dead  level 
our  system  must  inevitably  approach.  The  infinite 
duration  of  the  universe  is  to  be  found,  not  in  any 
ingenious  and  perpetual  force-producing  mechanism, 
but  rather  in  the  infinity  of  space  and  starry  systems. 

Dugald  Clerk. 

Chemical  Laboratory,  Anderson's  University, 
Glasgow,  July  6th. 
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34  years,  and  whose  coefficient  is  about  the  same  as 
that  of  the  inequality  said  to  be  detected  by  the 
Professor. 

As  respects  the  inequality  in  whose  argument  the 
coefficient  of  t  is — 

2  -  2m  -  c  +  21m  —  20c2 
its  coefficient  will,  of  course,  be  of  the  first  order  as 
respects  the  eccentricities  of  the  earth  and  Venus. 
I  have  not  calculated  its  amount ;  but,  upon  inspec- 
tion and  a  brief  consideration  of  the  equations,  I 
think  its  amount  may  well  be  that  given  by 
"  W.  G.  P."  All  those  who  take  an  interest  in  the 
motion  of  the  moon  will,  no  doubt,  be  much  in- 
debted to  "  W.  G.  P."  for  his  persevering  examina- 
tion into  these  relations. 

Hansen  says  that  he  examined  a  great  number 
of  lunar  inequalities  due  to  the  action  of  the 
planets  j  but  he  has,  I  believe,  made  no  mention  of 
those  pointed  out  by  "  W.  G.  P."— at  all  events, 
they  are  not  in  his  tables. 

A  year  or  two  since  I  perceived  that  lOt'j  —  3m  —  c 
was  a  very  small  quantity — in  fact,  the  inequality 
depending  thereon  has  a  period  of  about  1,912  years. 
This  inequality  would  be  of  the  seventh  order,  as 
regards  the  eccentricities  and  mutual  inclination 
of  the  earth  and  Venus.  By  far  the  most  consider- 
able portion  would  depend  upon  the  first  power  of 
the  eccentricity  and  the  sixth  of  the  mutual  in- 
clination. I  made  a  rough  calculation  of  the  value 
of  this  portion,  which  appeared  to  be  about  20'  at 
the  maximum ;  but  I  did  not  pursue  the  subject 
further,  in  consequence  of  the  length  of  the  period. 
In  short,  this  inequality  might  be  token  account  of 
by  a  change  in  the  lunar  motion,  without  sensible 
error,  for  a  very  long  time.  The  quantity  88»j  — 
37E  —  8c  b  almost,  if  not  accurately,  zero. 

W.  C.  E. 
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»  AQUIL.eE— INEQUALITIES  IN  THE 
MOTION  OP  THE  MOON,  AND  AN 
ATTACK  UPON  RADIATION. 

f  11218.}— Would  Mr.  Isaao  Ward,  to  whom  we 
owe  so  uracil,  as  "  Linea,"  for  his  contributions, 
kindly  tell  Of  how  he  sees  i  Aquilte  with  hid  2Jin.  P 
II  is  described  by  Webb  as  "delicately  triple,"  but 
I  hare  never  been  able  to  make  anything  of  it  with 
3in.  There  are  several  faint  stars  in  the  field  with 
it,  but  the  nearest  that  I  have  seen  with  certainty 
teams  to  be  not  nearer  than  21  or  2/-5  s.  f .  What  is 
the  position  of  Webb's  companion  ? 

In  letter  11198  the  amount  of  one  of  the  lunar 
inequalities  is  stated,  either  by  mistake  or  misprint, 
to  be3"5,  it  should  bo  1""5.  Also  in  a  line  about  the 
middle  of  the  letter  there  occurs  the  expression, 
"and  10  for  the  others."  I  am  quite  at  a  Ion  to 
know  what  this  means.  I  have  to  thank  "  F.R.A.8." 
and  at  the  same  time  apologise  for  what  must  have 
seemed  to  him  a  modest  request,  involving  the  long 
calculations  which  he  speaks  of.  I  did,  however, 
suppose  that  the  mere  fact  of  an  inequality  having 
been  detected,  did  of  itself  imply  that  this  had  been 
already  done.  Every  inequality,  eicher  in  longi- 
tude or  latitude,  is  of  the  form  p  sin.  («  t  +  0.) 
In  the  case  of  one  of  those  mentioned  by  the  reporter, 
he  has  given  us  the  value  of  p  and  of  *,  but  with- 
held that  uf  P ;  and  in  another  he  has  given  the 
value  of  m,  but  left  us  quite  in  the  dark  as  top  and 
0  Would  it  not  have  been  as  easy  (it  would  be 
vastly  more  satisfactory)  to  have  given  all  three  ? 
The  inequality  of  17  4  years  arising  from  the 
action  of  Venus  amounts,  I  find,  to  only  about  "O  S." 

An  Attack  upon  Radiation. — The  long  letter  (11191) 
npon  this  subject  begins  as  follows : — "  The  heat 
and  light  of  the  sun  do  not  radiate  beyond  the 
limits  of  its  atmosphere."  Have  any  of  your  sub- 
scribers been  able  to  read  to  the  end  the  letter 
which  begins  thus  strangely?  The  same  might  be 
asked  of  another  lengthy  letter,  to  which  an 
editorial  remark  was  happily  anpended,  unless,  in- 
deed, the  said  remark  is  the  occasion  of  an  equal 
quantity  of  your  space  being  taken  up  in  giving 
an  explanation.  W.  O.  P. 


VENUS  AND  SMALL  TELESCOPES. 

[11219.1—1  have  a  small  seven-jointed  brass 
terrestrial  telescope  by  Caryr13in.  long,  13-lGths  of 
an  inch  aperture,  power  10  when  the  two  tubes  con- 
taining the  eyepiece  are  drawn  out  (rather  dark),  5 
when  pushed  together.  With  the  former  I  saw  the 
crescent  form  of  Venus  well  on  Saturday  night,  the 
17th  of  June,  and  fully  expected  to  see  it  with  the 
lower  power ;  but  the  planet  disappeared  while  I  was 
adjusting  the  tube.  Perhaps  some  morning  I  may 
try  again.  Tho  same  night,  or  the  next,  I  saw  3 
of  the  satellites  of  Jupiter  grouped  together  on  the 
eastern  side  of  the  planet.  A  few  years  ago,  when 
Jupiter  was  better  situated,  I  saw  the  satellites  nil 
in  a  row,  two  on  each  aide,  but  no  belts  or  markings. 
I  also  saw  the  form  of  Saturn  easily,  the  dark 
marks  between  the  ring  and  the  planet  being  ju>t 
visible. 

The  condition  of  the  eye  and  brain  has  as  much 
to  do  with  telescopic  observation  as  the  state  of 
the  atmosphere.  I.  v.  V. 


PRACASTOBIUS-JUPITER. 

[11220.] — I  may  mention,  in  answer  to  Mr.  Simms 
0 OK,  p.  432),  that  the  height  of  the  cliffs  across 
the  X.  of  Fracastorius  was  only  a  supposition,  from 
the  length  of  the  shadow  thrown  by  them  in  com- 
parison with  that  of  Siadius.  I  send  a  sketch  of 
this  object,  taken  June  26th,  1876;  time,  9.15  p.m.  ; 
terminator  passing  along  E.  wall  of  Posidonius  and 
W.  wall  of  Theophilus,  and  rising  on  E.  wall  of 
Beaumont.  The  definition  was  good.  A  part  of 
the  ridge  close  under  the  S.  wall  showed  itself  at  A . 
The  two  curved  lines  of  cliffs  to  the  N.  were 
apparently  joined  by  a  third  range,  B,  to  the  crater. 
C.  The  crater,  D,  on  the  E.  wall  appeared  different 
to  what  I  had  noticed  it  before ;  there  appeared  to 
be  a  smaller  crater,  E,  to  the  S.W.  of  it.  E 
appeared  to  be  rather  deeper  than  D.  I  should  ham  1 
mentioned  this  in  my  letter  sent  June  30th  if  I  had 
not  seen  Mr.  Gaudibert's  sketch  Getter  11180,  p 
405).  in  which  this  part  is  shown.  The  supposed 
crater,  E,  is  there  shown  to  be  part  of  the  larger 
ooe,  D,  partially  cut  off  by  hillocks. 

Jane  27th ;  titre,  9.45  p.m. ;  terminator  passing 
through  Ari#toteles  and  Eudoxus,  and  just  E.  of 
Kant :  definition  good.  The  observations  of  the 
26th  were  confirmed,  with  the  exception  of  tin- 
cliffs,  which  were  hardly  visible  except  by  th  >r 
brighter  colour.  The  bright  spot,  F,  near  t'ie 
middle  of  the  floor  (marked  8  in  Mr.  Simme-- 
sketch),  was  shown  in  my  previous  sketch  (10717, 
p.  117). 

On  the  13th  of  May  I  attempted  to  make  an 
examination  of  Fracastorius  between  full  and  new 
moon ;  time,  2.30  a.m. ;  terminator  passing  along 
the  Bummit  of  E.  wall  of  Hercules,  W.  wall 
of  Fracastorius,  and  through  Piccolomini ;  but 
definition  was  so  bad,  on  account  of  the  low 
altitude  of  the  moon,  that  hardly  anything 
could  be  done.    The  floor  between  the  northern 


extremities  of  the  wall  appeared  mgged,  aid  the 
crater — marked  F  in  Mr.  Simms's  sketch — to  the  N. 
of  the  northern  extremity  of  the  W.  wall  was 
apparently  joined  by  a  low  ridge  to  the  western 
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extremity  of  the  W.  cliff.  A  part  of  this  ridge  is 
shown  at  O.  Another  observation  at  2  a.m.,  June 
11th,  about  4  days  1-5  hour  after  full  moon,  wan 
hardly  more  successful.  On  the  27th  of  Juno  I 
noticed  for  the  first  time  a  bright  streak  crossing 
the  Mare  Nectaris  from  the  crater  just  N.  of  the 
W.  wall  of  Fracastorius  to  just  S.  of  Outtemberg. 

With  respect  to  the  spot  on  the  belt  of  Jupiter, 
the  spot,  when  the  Jin.  Btop  was  on  the  telescope, 
was  what  I  should  have  put  down  in  my  note-book 
(t-r-,  if  I  bad  been  using  the  full  aperture)  as 
"suspected."  When  the  stop  was  taken  off  the 
spot  was  no  longer  only  "suspected,"  but  was 
quite  plain  and  ea«y.  Frank  Dennett. 

Winchester,  July  7th. 


FRACA8TORIUS-A  COMET  (P). 
[11221.]— On  Sunday,  Monday,  and  Tuesday, 
July  9th,  10th,  and  11th,  I  had  some  fine  views  of 
Fracastorius.    July  9th,  time  2  a.m.,  definition 
pretty  good ;  terminator  skirting  the  W.  walla  of 
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Endymion  and  Messula,  passing  through  M.  OrfsiatDi 
and  along  the  E.  wall  of  Langreuus  and  Petavius. 
This  wonderful  object  (Fracastorius)  as  in 

Fig.  1,  except  that  the  ridge,  E  E,  was  not  noticed. 


I  The  spots,  A,  B,  C,  on  the  wall  were  much  brighter 
than  the  other  part ;  D  was  also  brighter,  bat  not 

quite  so  much  so  as  the  others.  The  crater,  G, 
waa  pretty  bright.  There  appeared  to  he  just  a 
line  of  rock  separating  F  from  I.  The  small  crater, 
J,  was  rather  bright.    A  low  ridge  joined  B  and  H. 

July  9th,  12  p.m. — Terminator  passing  about  a 
diameter  W.  of  Atlas,  and  closo  by  the  walls  of 
Macrobus  and  Taruntiua,  and  between  the  two 
craters,  Messier.  Fracastorius  looked  much  the 
same  except  that  the  ridge,  E  E,  was  seen,  and  crater, 
I,  appeared  open  to  the  S. 

July  10th,  2  a.m. — The  terminator  almost  in  the 
same  position  as  before.  The  part  of  the  floor 
surrounded  by  the  dark  line  now  appeared  a  shade 
or  two  brighter  than  before. 

July  11th,  time  0.45  a.m. — Definition  not  quite 
steady.  Terminator  passing  alone  E.  walla  of 
Hercules  and  Capella,  and  along  tho  E.  wall  of 
Fracastorius.  This  object  appeared  as  in  Fig.  2. 
The  spots  marked  from  a  to  v  are  all  raised  portions, 
some  hills  and  some  craters  or  ridges :  s  is  a  very 
low  ridge.  The  marking,  n,  U  placed  a  little  too 
near  the  wall  in  the  sketch.  All  the  details  were 
brought  out  easily  by  strict  attention. 

July  11th,  time  3  a.m. — A  shadow  thrown  right 
across  the  middle  of  tho  floor  both  side* — i.e.,  E. 
and  W.,  enveloped  in  shadow;  all  the  N.  half  of 
the  floor  was  very  mgged.  The  power  used  in 
these  observations  was  132  on  the  2}in.  achromatic. 

A  Comet  (?). — In  the  Illustrated  London  Kerct, 
July  8th,  1876, 1  find  the  following  :— "  Mr.  James 
Campbell,  Arkley  House,  Barnet,  writes  to  the 
Timet  that  a  comet  is  now  visible  through  a  tele- 
scope of  moderate  power.  It  was  so  near  Jupiter 
on  the  night  of  the  1st  inst.  as  to  appear  between 
the  planet  and  the  third  satellite."  On  Jury  1st 
I  examined  Jupiter  with  powers  varying  between 
i !  and  225,  but  saw  nothing  of  the  comet.  Did 
any  of  your  contributors  P 

Winchester,  July  14th.         Frank  Dennett. 


JUPITER— IMPERFECT  OBJECT- 
GLASSES. 
[11222.]— Dr.  Kitchinbe,  speakiug  of  the  im- 
perfections of  object-glasses,  object  metal-.,  or  eye- 
pieces, says,  "  They  bare  occasioned  inexperienced 
star-gazers  to  make  many  discoveries  of  blazing 
stars,  comets,  <tc.  The  following  is  a  specimen  i — 
'  A  few  evenings  since,  a  gentleman,  looking  at  the 
planet,  Jupiter,  through  a  telescope,  observed  a 
luminous  appearance  at  a  small  distance  from  the 
planet,  in  shape  approaching  to  the  arc  of  a  circle 
of  about  00''  or  more ;  the  horns  pointing  to  the 
horizon  ;  the  rim  narrow  and  hair-like,  something 
resembling  the  moon  two  or  three  days  old,  but  of  a 
very  pale  whitish  colour ;  sometimes,  however,  much 
more  vivid  and  brilliant.  This  appearance  has  no 
doubt  attracted  the  attention  of  astronomers,  as  it 
still  retains  nearly  the  same  position  in  the  heavens.' 
The  above  was  in  the  Morning  Post,  July  23, 1817. 
I  wrote  to  the  Editor  as  follows  : — The  appearance 
of  the  planet  Jupiter,  noticed  in  your  paper  of  the 
23rd  inst.,  is  nothing  more  than  an  optical  delusion, 
arising  from  some  defect  in  the  telescope  of  the 
gentleman  who  observed  it.  If  ho  turn  his  glass 
to  any  fixed  star  of  the  first  magnitude,  he  will 
probably  find  the  same  uppendage  to  it  as  he  has 
seen  to  Jupiter,  which  is  occasioned  by  some  defeat 
in  the  figure  or  adjustments  of  the  metals  in  reflect- 
ing telescopes,  or  of  the  object-glass  in  nchromatice- 
Dirt  upon  the  eye-glasses  may  produce  the  same 
effect.  I  observed  Jupiter  last  night  with  the  cele- 
brated achromatic  of  46in.  focus,  with  a  treble 
object-glass  of  3',in.  aperture  (which  was  originally 
made  for  the  Hon.  Topham  Beauclerc),  which  I 
purchased  at  the  sale  of  the  astronomer,  Mr. 
Aubert.  With  this  well-known  and  perfect  instru- 
ment, charged  with  n  power  of  150  times,  there  was 
nothing  unusual  in  the  form  of  the  planet,  which 
appeared  well  defined.  Iam,  &c.,W.  K.  July  25. 
1817." 

I  extracted  the  above  from  pp.  98  and  99  of  "  The 
Economy  of  the  Eyes,"  Part  II.,  by  William 
Kitchiner,  M.D.  May  not  some  of  the  recent  dis- 
coveries with  small  telescopes  of  spots  on  Venus 
and  Jupiter's  belts,  «£c,  be  traced  to  some  such 
cause  or  causes  t  Surveyor  No.  2. 


VARIABLE  STARS-To  Mr.  Webb. 
J11223.}— Aw  astronomer  in  the  United  States 
(vide  English'  Mechanic,  Vol.  II.,  p.  89),  in  an 
attempt  to  account  for  th-  colour  of  variable  stars, 
supposes  that  a  star  emitting  white  light  while 
approaching  the  earth  would,  bv  reason  of  its 
velocity,  appear  to  us  of  a  reddish  (:)  colour.  At 
its  perigee,  he  continues,  it  would  bo  white,  chang- 
ing to  blue  as  it  moved  away,  and  becoming  white 
again  at  "  apogee."  In  illustrating  his  news  he 
finds  an  analogy  in  the  whistle  of  a  locomotive. 
"  Here,"  he  says,  "  as  you  approach  the  sound,  its 
impulses  reach  you  more  frequently  than  if  its 
source  and  you  were  at  rest.  At  the  instant  of 
passing  you  receive  the  normal  number  of  impulses, 
and  after  passing  the  impulse*  reach  yon  loss  fre- 
quently.   The  shrill  shriek,  the  real  tone,  and  the 
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low  roar  in  this  cms  are  facta  which  I  suppose  (cer- 
tainly not  myself  but  the  said  American  astronomer) 
to  be  parallel  to  the  red,  the  white,  and  the  blue 
light  of  a  sta*  moving  swiftly,  first  towards  and 
then  from  us." 

All  this  regarding  the  engine  whistle  itself  may  be 
true — doubtless  it  is.  I  do  not  attempt  to  gainsay 
it,  bnt  I  ask,  does  not  a  difference,  a  very  great 
difference,  exist  between  light,  colour,  and  sound  P 
What  is  the  velocity  of  sound  in  comparison  with 
that  of  light?  Sound,  as  we  know,  travels  at  about 
the  rate  of  1,142ft.  a  second,  but  light  with  a  maxi- 
mum  velocity  of  190,000  miles  in  one  second  of 
time.  Does  not  this  astronomer's  hypothesis  rest 
on  more  probable  or  seasonable  grounds  than  the 
mere  analogy  (?)  he  finds  in  the  whistle  of  a  loco- 
motive to  illustrate  his  theory  ?  As  I  have  always 
taken  a  great  interest  in  sidereal  astronomy, especially 
in  that  department  of  it  relating  to  stellar  chro- 
matics ana  variable  stars,  I  should  feel  extremely 
obliged  if  Mr.  Webb  would  kindly  notice  this. 

Aconite. 

P.S. — I  here  take  the  opportunity  of  thanking  the 
above-named  gentleman  for  his  reply  to  my  query 
respecting  Fracastorius.  Before,  however,  his 
answer  appeared  I  examined  the  crater,  and  (by 
estimation  and  comparison  only)  assigned  to  it  a 
diameter  very  nearly  approaching  that  of  his  own. 


MARKINGS  ON  VENUS. 

[11224 J — I  thoroughly  endorse  what  a  Fellow 
of  the  Royal  Astronomical  Society,  "  B,"  and 
"  Aconite '  aay  with  regard  to  the  spots  recently 
ao  confidently  asserted  to  exist  on  the  disc  of  Venus, 
avnd  I  believe  their  appearance  is  due,  certainly  in 
the  case  of  instruments  of  low  power,  to  "a  weak 
instrument  and  a  strong  imagination."  I  have  on 
several  occasions  during  the  late  elongation,  studied 
the  planet  most  carefully  with  a  2jin.  achromatic 
of  excellent  definition,  but  I  have  never  been  able  to 
detect  the  slightest  trace  of  any  spots  or  markings, 
the  disc  always  presenting  a  nniform  surface. 

I  may  here  state,  however,  that  on  one  occasion — 
to.,  the  evening  of  the  4tb  June — I  did  observe  that 
the  *  oat  hern  horn  of  the  crescent  was  slightly 
rounded  off  or  blunted,  as  compared  with  the  Nor- 
thern horn,  which  appeared  to  terminate  in  a  point 
of  the  most  exquisite  fineness.  This  observation 
required  very  steady  gazing,  bnt  I  was  unable  to 
satisfy  myself  that  the  S.  horn  was  certainly  more 
blunted  than  the  N.,  and  I  should  like  to  know 
whether  any  of  your  astronomical  correspondent* 
have  observed  the  same  thing  with  a  glass  of  2fin. 
aperture,  or  thereabouts.  I  may  mention  that  it 
waa  only  on  the  above-named  date  that  I  saw  the 
blnnting  of  the  S.  horn,  and  whether  it  was  owing 
to  unusual  clearness  in  the  air  or  to  some  inequali- 
ties in  the  surface  of  the  planet  wbioh  that  particular 
phase  would  tend  to  bring  out,  I  have  not  been  able 
either  before  or  since  to  detect  any  difference  between 
the  shape  of  the  horns  of  the  crescent. 

E.  E.  M. 

THE  PLANET  VENUS. 
(.11225.]-Gbeat  attention  has  been  paid  to 
Venus  daring  its  late  appearance  in  our  evening  sky. 
Bat  with  the  usual  result  that  nothing  more  has 
been  seen  than  was  already  well  known,  and  the 
vexed  question  as  to  the  existence  of  spots  or  mark- 
ings on  its  surface  has  been  as  hotly  debated,  and  is 
as  far  from  settlement  as  ever.  I  have,  during  the 
last  few  weeks,  been  watching  the  planet,  and  com- 
pavxing  its  appearances  with  what  I  have  observed 
and  recorded  many  years  since.  I  have  been  mnch 
impressed  with  the  little  change  which  takes  place — 
in  fact,  the  planet  looks  exactly  as  in  former  years, 
and  we  seem  to  learn  no  more  as  to  its  physical  con- 
dition. 

Many  observers  have  noticed  that  the  phase  pre- 
sented by  the  planet  in  the  telescope  did  not  always 
accord  with  that  which  calculation  assigned,  par- 
ticularly at  the  quadratures,  when,  of  course,  the 
planet  should  appear  as  an  exact  half  moon ;  but 
from  my  own  observations  I  think  great  care  is 
needed  to  avoid  deception  on  this  point.  The  light 
near  the  terminator  is  extremely  faint,  and  if  the 
planet  be  observed  by  day  it  wonld  sometimes  be 
pronounced  an  exact  semicircle,  when  on  the  same 
erecting  after  sunset  it  might  appear  slightly  gib- 
bona,  the  fainter  portion  being  then  visible.  It  is 
evident  on  a  little  reflection  that  the  tendency  of 
tbia  illusion  will  be  to  hasten  the  apparent  half- 
moon  phase  during  the  passage  of  the  planet  from 
superior  to  inferior  conjunction,  and  to  retard  it 
during  the  other  half  of  its  orbits.  As  proof  of  this 
I  find  from  my  observing  book  that  Venus  was  at 
greatest  elongation  west  of  the  sun  at  midnight, 
1873,  July  Utb,  and  when  observed  on  July  20th,  at 
10  a.m.,  she  appeared  an  exact  half  moon.  In  this 
case  she  waa  5|  days  past  quadrature. 

When  the  planet  is  a  little  past  quadrature  and 
inclining  to  the  orescent  form,  I  have  noticed  in  day- 
light observations  a  very  curious  apparent  projection 
of  the  horns,  with  a  perfectly  straight  terminator 
between  them  as  shown  in  Fig.  1.  This  singular  phe- 
nomenon is  evidently  caused  by  the  faintneas  of  illu- 


mination near  the  terminator  just  mentioned.  The 
figure  is  copied  from  my  observing  book,  and  the 
entry  is  as  follows  : — 

1873,  March  8th,  at  sunset.  I  obtained  splendid 
views  of  Venus  with  a  4Jin.  silvered  glass  reflector 
of  about  3ft.  focus,  and  then  suspected  the  two 
horns  to  project,  and  the  intermediate  terminator  to 
be  straight ;  but  a<  the  twilight  faded  it  was  found 
to  be  but  an  optical  deception  caused  by  the  faint 
boundary  of  the  terminator  being  invisible  by  day- 
light ;  after  dark  the  planet  appeared  as  usual,  and 
the  distortion  vanished.  This  was  certainly  seen 
with  several  powers  np  to  200. 

1873,  July  27th.  The  planet,  wbioh  should  have 
appeared  gibbons,  was  distinctly  concave  at  10  a  m., 
and  the  horns  appeared  to  project  in  a  similar 
manner  exactly  a»  just  described. 

The  illumination  of  the  dark  aide  of  Venns  I  have 
so  certainly  seen  that,  notwithstanding  the  doubt*  of 
some  observers,  I  firmly  believe  in  its  reality.  The 
first  mention  I  have  of  this  is  1871,  September  10th, 
when  I  remark  "  the  whole  diso  was  plainly  seen, 
exactly  the  same  colour  as  the  old  moon  in  the 
newly  illuminated  orescent— a  very  beautiful  appear- 
ance." During  the  last  few  weeks  it  has  been  un- 
mistakably seen,  and  when  only  about  a  week  after 
quadrature,  1876,  May  13th,  the  dark  limb  was  cer- 
tainly glimpsed,  particularly  in  a  high  power  achro- 
matic eyepiece  with  a  small  field  ;  when  the  planet 
approached  the  edge  of  the  field  it  was  certainly 
seen.    1876,  June  10th,  when  the  diameter  of  Venus 


was  rapidly  increasing  with  the  crescent  phase,  the 
coppery  colour  of  the  unillumiaated  disc  was  very 
striking  in  a  silvered  glass  reflector  of  5ft. 
focus.  1876,  June  19th,  a  faint  twilight  extended 
some  distance  beyond  each  horn,  and  the  dark  limb 
was  certainly  seen.  Magnifying  powers  np  to  800 
were  used  cn  this  date.  1876,  June  25th,  the  dark 
limb  was  again  very  well  seen. 

I  have  taken  the  opportunity  when  the  moon  has 
presented  the  same  phase  as  Venus  to  observe  her 
in  the  day-time  when  no  trace  of  the  dark  hemi- 
sphere could  be  seen,  and  by  watching  its  gradual 
appearance  in  the  telescope  on  the  approach  of  even- 
ing, tracing  the  resemblance  between  the  moon  and 
Venus  in  this  respect,  when  the  moon  is  thus  ob- 
served by  daylight,  using  a  moderate  power  to  con- 
veniently include  the  whole  dise.  Not  the  least 
trace  of  the  dark  body  is  seen,  bnt  the  portion  within 
the  orescent  looks  as  clear  a  blue  as  the  surrounding 
sky.  The  first  indication  of  the  existence  of  the 
dark  portion  is  a  gradual  darkening  and  discoloura- 
tion of  the  space  immediately  within  the  crescent 
about  A  in  Fig.  2.  This  extends  and  >>ecomea 
darker,  until  the  contrast  is  quite  marked  between 
this  and  the  surrounding  sky.  But  yet  the  outline 
of  the  limit  cannot  be  perceived  ao  soon  as  might  be 
expected,  and  when  it  is  seen  is  not  equally  distinct 
over  the  whole  semicircle,  but  is  generally  first 
seen  about  the  point  B,  and  then  the  whole  rapidly 
becomes  distinct. 

Now  the  dark  hemisphere  of  Venus  appears  very 
much  in  tho  same  way,  beginning  with  an  apparent 
darkening  of  the  space  within  the  crescent,  or  imme- 
diately behind  the  bright  half  when  in  quadrature, 
which  gradually  extends  as  the  phase  advances,  but 


instead  of  the  limb  being  first  seen  as  in  the  moon 
about  the  point  B,  I  dist  inctly  noticed,  1876,  June 
19th,  a  faint  light  extending  for  some  distance  from 
each  horn,  and  consequently  showing  a  portion  of 
the  limb  feebly  illuminated,  and  I  have  before 
noticed  that  it  is  near  the  horns  that  the  limb  of 
Venus  is  most  distinct.  There  is  nothing  new  in 
this  feeble  lieht  beyond  the  horns  of  Venns,  which 
appears  to  have  been  often  noticed  by  the  older  ob- 
servers and  accepted  as  a  sure  proof  of  a  dense 
atmosphere  on  the  planet. 

I  have  on  several  occasions  seen  or  suspected 
lighter  or  darker  patches  on  the  dise  in  various 
phases,  but  never  any  definite  outline  or  well-defined 
spot  nor  any  approach  to  such  an  appearance.  The 
utmost  I  could  ever  see  or  even  fancy  I  saw  was 
that  occasionally  the  shading  which  generally  ex- 
tends regularly  from  the  limb  to  the  terminator 
was  sometimes  mottled  with  ill-defined  whiter  por- 
tions, and  I  have  found  that  any  time  when  the 
air  was  unsteady  and  definition  bad,  this  mot- 
tling can  be  seen,  and  hence  I  have  simply  attri-  _ 
bated  it  to  this  cause,  and  have  invariably  found  ' 
that  as  definition  improved  the  appearance  vanished. 

The  only  occasion  on  which  markings  were  seen 
with  any  certainty  was  1871,  October  29th,  when 
with  an  8in.  aperture  silvered  glass  reflector,  they 
were  distinctly  seen  as  in  Fig.  3.  _  I  thought  the 
markings  in  both  hemispheres  united,  inolosing  a 
bright  patch,  bntioould  not  confirm  this,  although 
Tision  was  very  steady.  1871,  November  5th. 
Venus  was  even  better  seen  than  before,  but  still 
no  definite  outline  ;  and  on  1871,  November  12th, 
the  appearance,  excepting  alteration  of  phase,  waa 
the  same.  Hence  I  can  come  to  no  other  conclusion 
than  that  these  supposed  markings  must  be  delu- 
sive, and  this  opinion  is  confirmed  by  the  fact  that 
in  my  numerous  observations  of  the  planet  since 
that  date  I  could  never  do  more  than  merely  sus- 
pect that  such  irregular  light  and  dark  patches 
existed,  and  in  best  observations  and  most  perfect 
vision  the  planet  always  looked  very  smooth,  and 
the  shading  from  the  bright  limb  to  the  terminator 
perfectly  regular  and  unbroken. 

The  horns  I  have  sometimes  seen  blunted,  espe- 
cially the  southern.  This  was  unmistakable  and 
conspicuous,  1873,  March  2nd,  in  a  4iin.  silvered 
glass  reflector.  .When  the  crescent  ia  very  narrow 
and  the  horns  very  slender  and  sharp,  they  fre- 
quently appear  blunted,  or  a  piece  is  even  seen  ap- 
parently cut  off,  and  the  terminator  near  the  horns 
looks  very  irregular  as  if  from  a  mountainous 
surface,  like  the  moon  when  presenting  a  similar 

Ehase;  but  great  care  and  caution  are  required 
efore  pronouncing  on  the  reality  of  these  appear- 
ances, which  I  found  often  caused  by  unsteady  air, 
especially  when  the  planet  is  not  far  from  the 
horizon.  This,  I  found,  was  the  case,  1876,  June 
19th.  From  these  remarks  it  will  be  seen  that 
any  observations  of  phenomena  of  an  unusual  and 
singular  nature  require  to  be  moat  carefully  veri- 
fied by  the  observer  himself,  and,  if  possible, 
authenticated  by  others  before  being  received  as 
actual  faets,  or  employed  as  the  basis  of  any  specu- 
lations on  the  physical  condition  of  Venus. 

Charles  Grover. 
8,  Robertson-street,  Queen's-road,  Battersea. 


JULY  METEOKS. 

[11226  ] — Ab  some  of  your  correspondents  desire 
to  be  informed  of  any  observed  meteors,  I  may  in- 
form auch  of  a  fine  one  which  traversed  the  sky  on 
Saturday.  July  15th,  at  11.7  p.m.,  beginning  just 
below  a  Pegesu*  and  finishing  at  or  near  10  Pisces 
(by  "  Proctor's  Small  Star  Atlas  "). 

Clapton,  17th  July.  J.  D.  H. 


MUSICAL  EDUCATION  IN  ENGLAND. 

[11227.]— At  the  Educational  Conference  of  the 
Society  of  Arts,  Mr.  Alan  S.  Cole  read  a  paper  on 
the  "Teaching  of  Music,"  in  which  he  said  that 
"  we  cannot  shut  our  eyes  to  the  fact  that  England 
is  behindhand  in  musical  education  ;"  "Germany, 
France,  and  other  foreign  countries  are  more 
advanced  than  England  in  the  cultivation  of  music." 
If  I  remember  rightly  I  think  I  have  heard  these 
assertions  before,  and  just  with  the  idea  of  kicking 
up  a  rumpus  and  getting  at  the  truth,  I  should  like 
to  challenge  Mr.  Cole  or  any  one  else  to  prove  the 
assertion.  The  English  Mechanic  has,  long  ago, 
ahown  that  even  in  out  of  the  way  corn  en  of  this 
country  are  to  be  found  many  musical  amateurs, 
who  yield  to  foreigners  neither  in  ability  nor  love 
for  the  art.  It  is  true  we  have  not  State  conserva- 
toires ;  but  we  have  public  institution*,  and  now  a 
national  training  school  for  music.  Without  State 
aid  a  great  deal  has  been  done  to  improve  the 
musical  education  of  the  mass »s,  notably  by  the 
teachers  of  the  tonic  sol-fa  method,  and  the  School 
Boards  can  help,  and  do,  without  calling  upon  the 
Government  for  special  aid.  I  venture  to  assert 
that  if  we,  as  a  nation,  are  musically  uneducated,  it 
is  not  for  want  of  teaching  power,  or  lack  of  musical 
ability.  I  have,  I  think,  invariably  found  that 
those  who  talk  most  loudly  about  the  absence  of 
musical  taste,  and  the  neglect  of  musical  education, 
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belong  to  the  florid  school  of  musicians.  If  they  in 
nstrumentalists,  their  musical  "  education  "  means 
manipulative  dexterity ;  if  tbey  are  vocalists  their 
f  one*  (save  the  mark  !)  are  generally  mere  exhibitions 
of  the  power,  quality,  »nd  flexibility  of  the  vocalist's 
Toice.  They  play,  in  accurate  time  it  ia  true,  with- 
out apprehending  and  interpreting  the  meaning  of 
the  composer,  and  the  notes  strike  the  ear  of  the 
listener  just  as  cuneiform  characters  strike  the  eye : 
the  forms  are  pleasing,  but  we  fail  to  understand 
them ;  the  sounds  enter  our  ears  like  wedges, 
leaving  greater  voids  than  they  found.  But  open 
our  ears  as  we  will,  we  fail  to  obtain  the  satisfaction 
for  which  we  long.  If  the  increased  "  cultivation  " 
of  music  is  to  produce  a  crop  of  similar  quality  to 
that  which  ia  already  abundant,  the  advantage 
gained  will  be  a  doubtful  if  not  unknown  quantity. 
When  we  read  a  paper  at  a  meeting  of  a  society  we 
never  fail  to  mention  the  elevating  and  refining 
influences  'of  music  ;  but  will  some  one  point  ont  how 
such  music  as  one  hears  from  the  majority  of 
brilliant  executants  can  possibly  refine  anybody  ?  It 
ia  melodious,  probably  harmonious,  but  it  ia  soulless ; 
how  thea  can  it  speak  to  the  listener's  soul  and 
elevate  that  ?  The  simplest  song,  delivered  not  only 
with  the  "  ictus  metricus,"  bnt  with  what  ia  best 
expressed  by  the  term  feeling,  does  more  to  elevate 
and  refine  than  all  the  "brilliant"  music  in  the 
world. 

Now  does  Mr.  Cole  mean  that  music  is  not  pro- 
perly taught  in  Britain,  or  that  we  cannot  produce 
choirs  and  orchestras  equal  to  those  in  Germany, 
France,  and  the  other  foreign  countries.  I  have 
heard  something  of  the  vowel  sounds  of  a  language 
affecting  the  development  of  the  vocal  cords,  and 
there  may  be  something  in  it.  Certainly  the  climate 
of  this  country  is  not  favourable  to  any  delicate 
organisation  of  the  lungs  and  larynx,  and  it  may  not 
produce  so  many  first-class  vocalists  as,  say,  Italy ; 
but  place  on  one  side  all  who  practise  music  as  a 
profession,  and  I  think  it  would  be  found  that  the 
number  of  musical  amateurs  would  make  a  very 
respectable  percentage  comparison  with  those  of  any 
other  nation,  "  from  Greenland's  icy  mountains  to 
India's  coral  strand ;"  and,  as  to  quality,  well  I 
think  our  village  bands  are,  at  least,  superior  to  the 
deuteoh  musicians  who  favour  us  in  the  streets. 

Saul  Bymea. 

VIOLIN  IN8TBTJCTION. 
[11228.  J— I  CANNOT  particularise,  but  only  in  a 
general  way  demonstrate  a  method  of  violin  play- 
ing, feeling  assured  that  my  method  is  open  to 
much  criticism  because  it  is  not  founded  on  any 
school.  I  read  very  often  that  none  can  play  with- 
out a  master's  help.  Now  this  won't  do,  for  all 
I  bare  learnt  of  music  of  any  instrument  has  been 
without  a  master— that  is  to  say,  a  living  one,  but 
I  am  glad  to  have  received  instruction  from  Bach, 
Tartini,  Corelli,  Haydn,  and  Viotti.  There  are  no 
living  masters  comparable  with  them.  Now,  gentle- 
men, don't  ask  me  how  these  masters  are  to  be 
played — ask  them,  study  them  and  find  gold.  Prac- 
tice makes  perfect.  Bach  will  ground  you  in  the 
simples  and  the  mysteries,  Tartini  and  Corelli  will 
make  you  as  firm  as  a  church,  Haydn  and  Viotti 
will  talk  to  you  of  form  and  colour,  and  what 
more  do  you  want  ?  Why  you  say,  here's  "  Fiddler  " 
talking  about  these  men,  and  we  can't  hold  a  bow  ; 
the  violin  slips  from  under  the  chin  with  a  hand- 
kerchief to  keep  the  shirt-front  clean,  and  the 
resin  makes  a  mess,  Ac.  Very  well,  my  friends, 
this  will  go  on  for  some  time  yet,  but  presently 
you'll  do  better.  I'm  now  doing  trios  with  a  father 
and  son.  The  son  has  had  no  instruction  but  from 
his  father,  who  has  a  bad  manner  on  the  violin, 
but  is  improving  on  the  violoncello  ;  the  son  is  but 
nineteen,  and  I  lent  him  his  first  fiddle  3  years  ago — 
now  he  follows  me  well  and  is  a  first-rate  en- 
thusiast. Mind  you,  this  is  only  once  a  week ;  we 
are  to  practise  in  the  mean  time  so  as  to  correct 
each  other  as  to  time  and  method  of  playing.  I  have 

tun  ted  out  another  friend  who  used  to  play  with  me 
0  years  ago,  when  we 'lost  our  dear  old  bass 
player ;  this  friend  undertakes  to  play  tenor,  and 
then  we  go  in  for  Beethoven's  quartette.  No,  we 
are  not  in  a  hurry — we  are  simply  going  to  do  it. 
Determination  wins  the  day.  The  fingers  must  be 
•put  down  firmly  on  the  string  to  make  a  dear  note 
— yes,  very  hard  indeed— and  keep  the  hand  in  the 
same  position  until  the  hand  can  grasp  the  form 
and  model  itself  to  the  position.  The  bow  must 
move  at  right  angles  to  the  string,  and  not  all  over 
the  place ;  bore  a  hole  in  the  moon,  but  bow  straight. 
I  don't  mind  how  you  move  your  elbow,  but  mind 
and  bow  straight.  Paganini  bowed  from  his  hip 
with  a  short  bow.  I  wasn't  there  to  see,  but  there 
will  soon  be  doubts  as  to  the  existence  of  this  man  ; 
he  was  a  miracle.  It  used  to  be  considered  the 
thing  to  give  an  occasional  rasp  with  the  slackened 
bow  stick,  bnt  Mr.  Manns  or  Sigoor  Costa  (I  beg 
pardon,  Sir  Michael)  would  soon  correct  that  in  a 
new  comer,  while  I  fancy  the  old  hands  are  pretty 
well  in  hand,  and  do  not  indulge  in  such  things. 
Herr  Joachim  can  do  more  in  a  little  preparatory 
fandango  than  he  will  do  for  what  he  if  paid  for : 
so  much  for  "  con  amore."  I  should  Uke  to  have 
beard  him  play  while  in  his  first  km.    I  did  so  hoar 


Carl  Rosa  and  Madame  Pare  pa,  and  a  more  charm- 
ing duett  I  never  heard— it  was  "  Robin  Adair  " — 
and,  with  all  respeot,  I  beg  to  say,  I  never  heard  a 
sweeter  voice  than  that  of  the  clever  but  departed 
artist.  Fiddler. 


COMMON  SUBTRACTION. 
[11229.1— I*  we  take  a  philosophical  view  of  the 
various  rules  in  arithmetic  we  shall  bring  them 
under  four  heads — addition  and  its  shortened  form, 
multiplication,  subtraction,  and  it*  shortened  form, 
division.  To  know,  then,  these  two  rules  in  their 
varied  applications  is  all  that  arithmetic  demands 
of  us.  To  any  one  who  has  the  audacity  to  import 
common-sense  into  the  subject,  the  question 
naturally  occurs,  "  Why  should  one  of  these  funda- 
mental rules,  subtraction,  be  taught  on  a  mystical 
principle,  on  the  disgraceful  though  time-honoured 
system  of  borrowing  and  carrying  ?  Did  the  system 
merely  assert  the  honesty  of  borrowing  from  "  Bob  " 
and  paying  him  back  afterwards,  it  would  not  be  so 
objectionable,  but  why  we  should  borrow  of  "  Bob  " 
and  pay  it  back  to  ''Peter,"  as  it  seems  to  be 
doing,  is  more  than  half  our  schoolmasters  deign  to 
inform  us.  But,  not  to  deal  in  abstractions,  we  will 
proceed  to  an  example.  Set  down  as  top  line  minu- 
end, 42,  as  next  line  subtrahend,  27,  and  let  teacher 
No.  1  commence : — 

4  2 

2  7 

"  7  from  2  I  oaanot,  therefore  borrow  10;  10  and 

2  make  12,  now  7  from  12  leave  5  j  carry  1  to  the  2, 
which  makes  it  3,  now  say  3  from  4  leave  1  ;  the 
answer  is  15."  Such  instruction  is  unworthy  of  the 
name.  Now  let  teacher  No.  2  begin  : — "  Draw  a 
line  for  subtracting;  7  things  are  more  than  2 
things,  so  7  cannot  be  taken  from  2,  borrow  10  from 
the  next  figure.  7  from  10  borrowed  leaves  3,  add 
this  to  the  2  in  the  upper  line  and  you  have  5,  which 
place  under  the  8  f  ?].  As  I  borrowed  10  to  increase  the 
upper  line,  I  add  10  to  the  lower  line  to  keep  the 
balance,  and  therefore  call  the  20  80,  80  from  40, 
or  three  of  these  tens  from  four  of  them  leave  me  1, 
this  I  place  under  the  2."  This  man  will  hereafter 
teach  subtraction  of  money  more  wisely  than  the 
former,  but  no  one  can  assert  that  he  understands 
his  subject. 

Now  let  the  Sohool  Board  teacher  of  arithmetic 
and  economy,  with  common  sense  at  his  elbow, 
handle  the  question.  Says  he,  "  We  cannot  take 
7  ones  from  2  ones,  and  so  we  will  think  what  42 
means.  What  does  HP  Forty  and  two  is  the 
reply.  Try  again.  Four  tens  and  two  ones."  That's 
what  we  want ;  now  wo  can  get  on.  We  will  not 
think  of  four  tens  in  a  lump,  but  as  three  tens  and 
one  ten,  and  will  write  the  sum  thus— 

3  10) 
•4  2j" 

2  7 

erasing  the  4  tens,  writing  3  in  tens'  column  and 
10  in  ones'  column  over  the  2,  bracket  10  and  2. 
The  minuend  is  now  80  and  10  and  2  ;  7  from  10 
leaves  3,  add  the  2,  this  gives  us  5,  which  place 
under  the  ones'  column ;  20  from  30,  or  2  tens  from 

3  tens  leave  me  one  ten ;  this  put  under  tens'  column. 
Our  result  is  15 — that  is,  1  ten  and  5  ones.  Now 
this  is  a  correct  method,  and,  if  you  will  not  be 
laughed  out  of  it,  you  will  thank  me  for  making  it 
clear  to  you.   But  let  us  do  another  sum— 

5  10 

1  10 

6  2  6 
4  8  9 


You  notieed  that  in  the  previous  sum,  when  we 
found  the  lower  figure  greater  than  the  upper,  we 
wrote  a  10  (the  borrowed  number  as  it  is  called)  over 
the  upper  one  and  made  allowance  for  it  in  the  next 
figure  to  the  left.  The  9  in  our  new  sum  is  greater 
than  the  6  above  it,  put  the  borrowed  number  10 
over  the  6  ;  erase  the  2  tens,  for  there  ia  only  one 
left  bince  1  ten  has  been  lent  to  the  6 ;  put,  then, 
a  1  over  the  two.  Again,  because  8  is  more  than  1 
borrow  a  10,  put  10  over  the  one,  erase  the  6,  and 
call  it  5.  Our  original  number  is  now  regarded  as 
500, 10  tens,  one  ten,  10,  and  6 ;  and  the  sum  is  pre- 
pared. We  have  used  false  names  for  the  left  hand 
and  middle  column.  Now  complete  the  subtracting 
thus  :— 9  from  10  leaves  1,  add  the  6,  this  makes  7, 
put  this  below  the  9  ;  8  from  10  leaves  2,  add  the  1, 
this  makes  3,  put  this  below  the  8,  4  from  5  leaves 
1,  put  this  below  the  4;  read  off  the  answer,  1 
hundred,  3  tens,  and  7  ones,  or  one  hundred  and 
thirty-seven."  Taking  np  the  subject  where  left  by 
the  teacher,  it  is  worth  while  seeing  how  this  method 
throws  light  upon  subtraction  of  money  as  actually 
performed.  Had  any  one  before  him  8  shilling 
pieces  and  4  pennies  and  were  he  requested  to  pay 
from  that  sum  2  shillings  and  10  pence,  his  problem 
would  be  this  : — I  cannot  take  10  pennies  from  4, 
and  must,  therefore,  turn  one  of  'the  shillings  into 

rnnies.    This  shilling  (when  turned  into  pennies) 
can  put  along  with  the  pennies,  and  then  there 
will  be  16  of  them ;  8  of  these  can  be  taken  away 


and  then  8  will  remain,  and  7  only  of  the  shillings 
will  remain ;  from  these  last  he  takes  the  two 
shillings  and  leaves  5  shillings.  The  operator  would 
never  dream  of  calling  his  tree  shillings  throe,  had 
he  not  been  taught  on  a  peculiar  system. 

One  or  two  other  illustrations  are  necessary  to 
dear  up  obscure  points. 

5   9   9  10 
m.— From  *6  *0  *0  3 
Take  3  4  2  7 

Here  we  place  10  to  the  account  erf  3  er  ones  and 
erase  600,  which  number  being  diminished  by  1  we 
call  599  (or  it  was  six  thousand,  we  took  away  tea 
ones  and  left  5,990),  this  599  we  write  over  the  000. 
The  result  is  2,576. 

IV.  From  £2  take  9|d. ;  over  the  fd.  place 
4s.  4d.,  erase  £2,  and  put  £1  19s.  lid.  in  its  stead, 
one  penny  has  already  been  disposed  of. 

V.  From  14a.  2r.  27Tyds.  2sq.  ft.  23in. 
Take      9     3     18         8  104 

•rase  the  half  yard  and  use  its  value  4sq.  ft.  72b., 
putting  these  into  their  proper  columns — i.e.,  whs 
things  of  their  own  kind.  The  inches  ia  top  Hae 
72  plus  23,  make  but  95,  therefore  from  next  column 
take  ltq.  ft.,  call  it  144sq.  in.,  and  write  it  over  the 
72.  Erase  the  4  and  call  it  3,  as  one  foot  has  been 
disposed  of.  In  the  feet,  8  is  more  than  3  plus  2, 
borrow  9,  erase  the  27,  as  it  has  been  diminished  by 
1,  write  over  it  26,  borrow  4  roods,  diminish  the 
acres  by  1 — i.e.,  erase  14  and  write  it  13 ;  subtract 
as  before  104  from  144  leaves  40,  add  72.  add  £3, 
these  make  185.   The  sum  stands  thus  s— 


13 

•14a. 

9 


4  ")    26         3   7  14*  1 
f  «4    (    72  f 

.  2r.)  »27iyds.  2ft J  23m.) 

104 


•274yds 

18 

~8~ 


6 


135 


Perhaps  the  printer  will  have  to  print  14,  27T, 
and  4  as  not  erased,  if  so  it  can  be  altered  by  the 
reader. 

2  36 
80  9 
91      3    89    4       2  36 
VI.— From  *92a.  «Or.  »0p.  •5Jyds. 

Take     7      2    32  28       6ft.  22in. 


84 


7    6       7  50 


Erase  the  ±yd.,  place  its  value  2ft.  36in.  in  their 
correct  places.  The  inohee  stand  ready,  the  feet  er* 
not  prepared ;  borrow  9,  place  it  over  the  2  ;  erase 
the  5,  and  place  its  diminished  value  4  over  it.  The 
yards  are  not  prepared,  borrow  80$ — i.e..  SOyds. 
2ft.  86in.,  write  these  in  position.  The  92a.  hen 
now  to  be  diminished  by  1  pole.  Erase  the  92  and 
place  above  91a.  8r.  89p.  all  in  their  columns.  If 
the  printer  has  not  erased  any  figures,  oroea  out 
92,  0,  0,  5,  and  }  ;  the  lower  line  is  never  changed. 
The  quantities  are  now  ready,  and  the  operation  it 
quickly  performed,  but  the  testing  of  the  work  is  a 
sad  exposition  of  the  complexity  of  our  English  sur- 
face measure. 

Without  saying  that  the  method  here  pnt  forward 
is  novel  or  the  best,  it  is  certainly  to  be  advocated 
as  systematic  and  intelligible ;  it  may  be  circuitoas, 
bnt  it  is  a  plain  good  path. 

The  objection  to  the  number  of  figures  writes 
down  is  trivial,  for  we  English  do  not  scruple  ts 
write  long  division  sums  with  twice  as  many  figure) 
as  the  French  and  Italians.  Clearness  er  intelli- 
gibility is  our  aim,  and  we  avoid  the  old  mystifica- 
tion. Thrash. 
•  This  sign  denotes  erased  figures. 


BENZOLINfc  LAMPS. 

[11230.1 — I  was  somewhat  surprised  to  notice  is 
your  issue  of  June  30th  that  a  patent  had  bees 
obtained  by  Mr.  J.  Dyer,  of  Sidmoath,  Devon,  fer 
improvements  in  the  above  lamps.  Sorely,  Sir, 
the  descriptive  paragraph  in  question  contain 
nothing  more  than  what  I  have  previously  writ  in 
you  on  this  matter,  and  which  is  free  to  ell. 

As  I  have  given  about  three  years'  study  to  teat 
subject,  perhaps  you  will  allow  me  to  suggest  s 
thorough  good  and  cheep  workshop  lamp  for  oun." 
Buy  a  tin  of  Australian  meat  (4th.  size),  unsolder 
the  top  carefully,  turn  out  the  meat  and  eat  it :  thts 
straighten  the  lid  level,  and  drill  five  holes  far 
burner  sockets,  and  solder  in.  The  burners  meet  M 
the  patent  five-light  burners,  and  trimmed  with  «s> 
woven  cotton  and  iron  tack,  as  per  instruction  est 
year  in  "  ours."  Drill  a  hole  between  two  borne* 
for  brass  screw  cork,  fill  the  tin  with  well-air** 
cotton  wool,  and  solder  down  the  lid.  Now  solder 
on  centre  of  lamp  a  email  wire  frame  to  hold  * 
round  oil  flask  filled  with  water,  pour  a  quart  et 
best  bensoUne  spirit  into  lamp  and  light  up  ;  tbs 
result  will  be  a  brilliant  light  in  every  part  of  the 
shop.  Cost  of  lamp  under  5s.  Trim  once  in  t*» 
weeks.  J.  Wood. 
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RUSSIA— HUH  PEOPLE  AND  HBE 
AVOOATIONB. 

[11231.] — Mt  investigations  into  the  habits  and 
customs  of  the  moujik,  from  being  in  daily  inter- 
course with  him,  hare  caused  me  to  draw  a  parallel 
between  his  condition  and  that  of  the  English 
peasant.  They  hare  pro  red  extremely  interesting 
to  me,  and  hare  disabused  my  mind  of  a  Tory 
erroneous  notion  which  (I  believe  in  common  with 
many  of  my  countrymen)  I  have  hitherto  held — viz., 
that  the  Russian  moujik  is  a  hardly-used,  knout- 
driven  mortal,  little  better  than  one  of  onr  domestic 
animals  in  his  condition.  If  I  eradicate  this  false 
impression  from  the  mind  of  any  reader  who  takes 
the  trouble  to  follow  me,  and  induce  him  to  believe 
as  I  do  that  the  moujik  is  in  a  better  position  than 
our  own  peasant,  I  shall  hare  done  much  ;  but  if  I 
can,  moreover,  impress  upon  him  the  further  con- 
clusions to  which  I  myself  have  come,  and  which  will 
develop  themselves  in  the  course  of  these  remarks, 
I  shall  consider  my  present  work  well  accomplished. 

I  do  not  know  in  what  part  of  "Holy  Russia" 
you  will  find  a  pure  type  of  the  Russian.  Certainly, 
I  should  say,  not  here  in  the  Baltic  provinces.  It  is 
not  enough  to  take  the  first  specimen  of  uncouth, 
curiously-dressed  humanity  you  meet  with  in  those 
parts,  and  say,  "this  is  a  Russian,"  because  it  is 
at  least  five  chances  out  of  ten  that  you  have  got  a 
Fin,  or  a  representative  of  some  other  nationality ; 
or  he  may  be  the  outcome  of  an  admixture  of  no 
one  knows  how  many  castes.  The  fact  is,  these  pro- 
vinces are  overrun  by  the  stranger  to  such  an  extent 
that  the  native  who  claims,  rightly  or  wrongly,  to  be 
a  Russian  stands  in  danger  of  being  lost  sight  of. 
One  trait,  however,  rnns  through  the  whole  popula- 
tion, whether  resident  or  nomadio — they  are  very  cos- 
mopolitan in  many  respects.  Thus  the  Russian  (as 
for  distinction's  sake  we  will  call  him)  shows  no  con- 
cern at  the  intrusion  even  of  those  who  compete  with 
him  for  labour.  Envy  For  jealousy  does  not  enter 
into  the  composition  of  his  character.  Therefore, 
let  come  who  may,  he  will  not  even  think  of  exhibit- 
ing a  dislike  for  their  proximity.  This  fact  renders 
it  an  easy  matter  to  live  on  good  terms  with  the 
people  one  finds  here.  It  is,  no  doubt,  principally  in 
consequence  of  this  that  one  sees  "colonies,  as 
they  are  called,  of  Fins  and  others,  with  their 
churches  and  other  institutions,  as  firmly  established 
to  all  appearance  as  those  of  the  Russians  them- 
selves. 

It  is  quite  in  place  here  that  I  should  say  a  word 
aa  to  the  illegitimate  children,  young  and  grown  up, 
who  form  so  large  a  portion  of  the  population.  A. 
wise  law  ordains  that  these  poor  waifs  and  strays 
shall  be  nurtured  and  taken  care  of  until  they  are  at 
least  of  an  age  to  understand  their  own  interests. 
An  expectant  mother,  therefore,  can  leave  her  em- 
ployment, enter  an  institution  set  apart  for  the  pur- 
pose, give  birth  to  her  child,  and  return  to  her  work. 
In  due  time  the  child  is  sent  to  one  of  the  villages 
in  the  district,  where  it  is  reared  by  the  wife  of  a 
moujik  who  has  recently  made  an  addition  of  her 
own.  I  understand  that  the  condition  of  many  of 
these  orphans  is  much  to  be  deplored,  although  a 
doctor  of  the  district  periodically  visits  them.  They 
receive  a  certain  amount  of  education  during -the 
winter  days  of  four  years,  after  which  an  examina- 
tion takes  place,  the  best  scholars  being  sent  away 
to  the  capital  for  further  educational  purposes, 
whilst  the  dullards  remain  behind,  and  at  15  years 
of  age  go  to  work.  At  the  age  of  22  they  are  free 
from  supervision,  receive  their  passports  and  a  sum 
of  money,  and  may  go  where  they  please  in  Russia. 
The  males  are  liable  to  be  called  on  for  military 
service. 

Now  a  word  as  to  the  son  of  a  monjik.  At  18  he 
is  entitled  to  a  piece  of  land  in  the  vicinity  of  his 
village.  If  there  are  two  sons,  one  must,  at  the 
age  of  twenty,  go  for  three  years  to  a  military  bar- 
rack. Out  of  four  sons  two  must  go.  Yon  will 
observe  that  there  is  no  land  waiting  to  be  appor- 
tioned to  the  illegitimate  youth  when  he  is  eighteen 
years  old.  As  regards  military  service,  however, 
be  and  the  son  of  his  foster  father  are  more  on 
terms  of  eqnality.  But  when  desirous  of  setting  up 
housekeeping  you  find  the  one  endowed  with  the 
band  on  which  to  build  a  house,  whilst  the  other, 
the  waif,  must  first  obtain  leave  of  the  community 
of  a  village  to  enter  its  oircle,  and  afterwards  find 
the  necessary  roubles  to  pay  for  the  land  he  re- 
quires. 

In  a  few  words  I  hate  shown  yon  how  the  social 
life  of  the  lower  orders  is  being  continually  built  up. 
These  people  are  very  conservative  in  many  of  their 
habits  :  the  son  imitates  his  father  in  everything, 
from  the  style  of  his  dress  to  the  posture  he  assumes 
in  his  sledge,  to  the  manner  in  which  he  spends  his 
praadnik,  or  holiday.  Too  possession  of  a  house 
entitles  the  moujik  to  his  share  of  the  land  of  the 
Tillage.  The  right  was  secured  to  him  at  the  eman- 
cipation of  the  serfs  in  1861,  when  a  certain  amount 
of  land  was  taken  from  the  nobles  in  every  district 
and  apportioned  to  the  inhabitants  of  tbe  villages, 
This  precaution  on  the  part  of  the  Government  was 
absolutely  necessary  as  a  provision  against  whole- 
sale starvation  amongst  the  peasants,  who,  when 


relieved  from  the  state  of  servitude,  were  as  children 
let  loose  to  their  own  devices.  Great  expectations 
rose  in  tbe  minds  of  the  moujiks  as  to  their  position 
subsequent  to  emancipation.  Doubtless  the  wish 
was  father  to  the  thought,  but  it  is  not  uncommon 
now  to  hear  from  them  accounts  of  their  happy  con- 
dition previous  to  1861,  when  they  had  not  to 
trouble  themselves  where  the  means  of  subsistence 
came  from,  when  three  days'  labour  per  week  for 
their  lords  secured  to  them  seven  days'  salt  and 
bread,  when  eren  in  their  extreme  old  age,  food  was 
forthcoming.  It  seems  that  distance  lends  en- 
chantment to  the  view,  whether  it  is  a  forward  or  a 
backward  glance  we  fling.  Certain  it  is  that  the 
position  of  the  moujik  has  mnch  improved  since 
1861.  Equally  certain  is  it  that  this  improvement 
might  be  much  extended  if  the  subject  of  it  chose  to 
make  the  best  of  his  opportunities.  Let  us  see 
what  these  opportunities  are,  and  at  the  same  time 
mentally  compare  them  with  those  of  our  English 
peasant. 

For  the  ground  on  which  his  house,  courtyard 
(or  cerai,  as  it  is  called,  from  the  old  Eastern  word 
"caravanserai"),  and  outhouses    stand  on  he 

Kvs  1  rouble  per  annum.  A  rouble  is  supposed  to 
worth  2s.  9d.  English,  hut  at  the  present  moment 
it  is  very  much  depreciated  in  value.  For  his 
garden  he  pays  according  to  its  size — the  average  is, 
say,  2  roubles  a  year.  Then  comes  the  important 
matter  of  the  land  in  the  vicinity  of  the  village,  where 
ho  yearly  performs  the  farce  of  ploughing,  harrowing 
(this  latter  burlesque  on  an  importaut  detail  of 
land  culture  is  alone  sufficient  to  produce  a  fit  of 
laughter),  sowing,  and  reaping.  An  enterprising 
peasant  here  has  an  opportunity  of  putting  his  best 
leg  forward,  for  many  plots  are  not  taken  up  from 
one  reason  or  another,  so  that  he  may  almost  in- 
definitely enlarge  his  tillage  land.  But,  whether  at 
home  in  nis  village,  or  hundreds  of  verste  away  from 
it,  the  monjik  has  no  incentive  for  hoarding  money, 
and  my  experience  of  them  is  such  that  I  can  count 
on  the  fingers  of  one  hand,  with  some  remainder, 
the  number  of  Russian  moujiks  who  have  come 
under  my  observation  showing  any  desire  to  save 
money  for  the  purpose  of  rendering  their  path  iu 
life  easy  on  attaining  old  age,  or  for  distribution 
amoug  their  children  after  their  own  death.  With 
the  great  mass  of  them  it  is  the  case  that,  so  long  as 
they  have  earned  sufficient  to  pay  their  house  and 
laud  rents,  and  the  wherewithal  to  buy  the  vodky 
for  their  endless  prazdniks,  they  are  content.  On 
his  land  the  moujik  grows  rye  principally,  for  it  is 
from  the  meal  of  that  cereal  his  black  bread  is 
made.  We  say,  "  Bread  is  the  staff  of  life."  In 
an  analogous  sense  the  moujik  always  refers  to  the 
rye,  wherever  and  in  whatever  condition  it  may  be. 
as  his  "klaip" — i.e.,  bread.  He  also  grows  a  limited 
quantity  of  oats  and  barley— the  first  to  sell,  and 
the  latter  for  the  purpose  of  malting,  as  he  cannot 
spend  a  prazdnik  without  the  heavy  flat  beer  so  pro- 
ductive of  head-aches  to  these  blessed  with  skulls  a 
little  less  thick  than  that  of  a  moujik.  Lastly  we 
have  to  refer  for  a  moment  to  the  "  packoss  "  or 
hay-ground  of  the  moujik.  In  my  district  the 
peasants  obtain  mowing  ground  on  the  following 
terms  :— Here  is  a  large  stretch  of  ground  covering 
many  disiteens  (of  3  acres  each),  it  is  overgrown 
with  young  trees,  which  are  looked  upon  as  worse 
than  useless.  The  lord,  through  his  agent,  agrees 
with  the  peasants  that  they  shall  out  down  these 
young  trees  and  take  them  home  for  fuel ;  and  that 
they  shall  pay  for  the  first  year  the  merest  trifle  as 
a  recognition.  The  acquisition  of  the  fuel  indemni- 
fies the  moujik  for  his  labour  the  first  year,  as 
usually  the  hay  is  of  little  value.    For  the  second 

J ear  he  pays  a  higher  sum,  or  if  he  does  not  care  to 
o  so  another  will.  The  hay  (save  the  mark  1 1  wish 
my  farmer  friends  in  England  could  see  it),  gathered 
at  the  best  of  seasons,  is  of  very  poor  quality ;  but 
the  peasants  are  rather  eager  in  their  requests  for 
such  ground,  as  they  like  the  open-air  labour  in  tho 
summer,  and  the  right  of  traversing  the  estate  to 
their  particular  "  spot."  Besides  this,  it  is  an  easy 
means  of  adding  to  his  small  heap  of  rouble  notes, 
for  at  periods  during  the  ensuing  winter  he  can, 
without  trouble,  find  purchasers  for  the  portion  of 
hay  he  does  not  require  for  his  own  horse  and 
cow.  Early  last  winter  he  asked  22  kopeeks 
a  pood  (401b.  Russian,  equal  to  361b.  English)  for 
this  hay.  In  the  middle  of  the  winter  we  paid  26 
kopeeks,  and  at  the  beginning  of  this  spring,  30 
kopeeks  per  pood.  In  a  normal  state  of  exchange 
a  rouble,  of  100  kopeeks  equals  2s.  9d.  I  ought  to 
say  that,  in  clearing  his  new  hay-ground,  it  is  a 
stipulation  that  he  leaves  standing  all  trees  above 
a  certain  sise  at  a  certain  height  from  tbe  ground. 
He  has,  however,  discovered  various  plans  for  evading 
his  contract,  and  these  he  puts  in  practice  unless 
well  watched.  This  larger  and  better  wood  be 
saws  into  regular  lengths,  splits  down  the  middle, 
for  the  purpose  of  quick  drying,  and  in  the  winter 
sells  in  the  towns. 

I  hare  shown  you  that  in  summer  the  moujik  is 
pretty  'much  his  own  master.  He  is  a  farmer  on  a 
small  scale.  But  when  his  hay  and  corn  are 
gathered  in  he  has  about  six  months  of  inaction 
before  him  unless  he  seeks  employment  of  those  in 


a  higher  rank  than  his  own.  One  of  the  most 
extensive  channels  for  the  labour  of  the  moujik, 
his  horse,  and  sledge,  during  the  existence  of  snow 
roads,  is  the  removal  of  hewn  trunks  of  trees 
and  of  firewood  from  the  forests  to  the  depots 
in  towns  and  large  villages.  Little  or  no  coal 
is  used  in  ordinary  Russian  houses.  Every  house, 
in  town  or  country,  whether  of  prince  or  of  peasant, 
is  endowed  with  space  sufficient  for  the  store- 
age  of  firewood.  The  felling  of  trees  is  carried  on 
at  any  time  when  monjik  labour  can  be  had,  but 
there  are  some  months  during  which  the  work  can 
be  most  advantageously  executed.  This  period  is, 
during  tbe  autumn,  immediately  after  the  harvest  is 
gathered  and  before  the  extreme  cold  sets  in.  Large 
numbers  of  soldiers  are  allowed  to  leave  barracks 
about  this  time,  and  their  labour  greatly  augments 
and  in  some  sense  supplements  that  of  the  mouiik. 
Unfortunately  the  soldiers  are  very  careless,  for  tney 
persist  in  sawing  off  the  trees  about  2}  or  3ft.  up 
the  trunk.  This  not  only  occasions  a  great  loss  to 
the  lord  of  the  estate  (though  unfelt  by  him)  but  it 
leaves  the  scene  of  such  barbarous  work  most  un- 
sightly for  many  years  afterwards.  When  hewn 
and  cleaned  of  its  branches  the  tree,  if  of  sufficient 
bulk,  is  cross-sawn  21ft.  long.  This  is  the  regu- 
lar marketable  length  here,  and  is  termed  a  3-sazhane 
length.  Orders  are  given  to  the  "  cutters,"  as  the 
hewers  are  called,  to  saw  into  7ft.  lengths  for  fire- 
wood all  trees  that  do  not,  at  a  distance  of  3 
sazhanes  from  the  bottom  end,  come  up  to  a  given 
size.  In  this  way  many  thousands  of  useful  trees 
are  sacrificed  yearly  to  the  god  of  fire.  There  are 
hundreds  of  thousands,  I  may  say  millions,  of  scaffold 
poles  of  excellent  quality  in  the  forests  appertaining 
to  the  two  estates  here  to  which  I  am  attached, 
which,  I  fear,  are  doomed  to  be  cut  into  the  regula- 
tion 1-sazhane  length.  When  cleaned  of  its  branches, 
of  which  there  are  few  up  to  the  3-sazhane  distance 
point,  the  trunk  is  denuded  of  its  bark  two-thirds  of 
its  length,  in  order  that  the  beam  may  quickly  dry. 
Many  of  the  trees  in  our  forests  afford  two  beams, 
and  a  goodly  number  eren  three  beams,  the  smallest 
end  of  the  smallest  beam  being  not  less  than  6in. 
in  diameter.  The  cutters  are  paid  according  to  the 
thickness  they  saw  through  at  21ft.  from  ground, 
or,  as  we  say  here,  according  to  the  number  of  ver- 
shocks— a  vershock  equalling  ljin.  When  the  beam 
is  finished,  so  far  as  the  cutter  is  concerned,  one  end 
of  it  is  raised  and  placed  on  the  stump,  in  order  that 
it  may  be  conspicuous  to  the  drawer,  who  cannot 
commence  his  work  until  there  are  a  few  feet  of 
snow  on  the  ground.  That  portion  of  a  tree  which 
is  too  small  for  a  beam— i.e.,  for  the  saw  frame— is 
cross-sawn  for  firewood,  about  the  best  use  to  which 
it  can  be  applied,  as  it  is  full  of  knots,  and  is  placed, 
together  with  the  7ft.  lengths  of  my  unfortunate 
scaffold  poles,  in  l-sazhane  cubes,  to  await  removal 
by  the  drawers.  The  principal  woods  found  in  the 
forests  hereabouts,  whether  for  building  purposes 
(the  houses,  Ac. ,  are  built  up  of  entire  round  beams) 
for  ripping  into  planks  or  for  firewood,  are,  rela- 
tively to  value  :—Birch,  Red  and  White  Pine,  Fir, 
Alder,  Aspen. 

When  snow  begins  to  fall  there  are  quickly  as 
much  as  two  feet  on  the  ground,  and  sledge  roads 
are  soon  formed  through  the  forests.  At  the  com- 
mencement of  the  "drawing"  season,  the  work  is 
pretty  stiff  for  the  horses,  on  account  of  the  yielding 
nature  of  the  snow.  For  the  first  few  days,  there- 
fore, light  loads  are  placed  on  the  sledges,  but  the 
route  gradually  assumes  the  appearance  of  glass  on 
that  portion  where  the  bottom  of  the  sledge  comes 
in  contact  with  it,  and  thus  the  moujiks  are  enabled 
to  heap  up  almost  incredible  weights  of  firewood  or 
beams.  It  will  give  tho  readers  of  "  ours  "  some 
idea  of  the  vast  amount  of  labour  thus  performed 
when  I  say  that  we  last  winter  paid  many  thousands 
of  roubles  for  this  one  item  of  drawing.  The  forests 
and,  indeed,  the  estates  themselves,  are  divided  into 
quartels  (pronounced  "  kvaartals  ")  and  the  rates  of 
payment  are,  so  many  kopeeks  per  cube  sazhane,  or 
per  vershock  at  small  end  of  beam,  from  quartel  to 
sawmill  or  railway  siding.  We  found  that  the  most 
active  moujiks,  the  Fins,  earned  about  2r.  25  kopeeks 
per  day — for  man  and  horse,  about  6s.  When  it  is 
remembered  that  he  feeds  his  horse  entirely  upon  the 
hay  he  has  so  cheaply  obtained  during  the  summer,  it 
will  be  seen  that  he  can  save  money  at  this  rate, 
especially  as  his  own  food  and  that  of  his  family 
costs  so  little.  And  the  thought  is  constantly  occur- 
ing  in  my  own  mind  as  to  whether  there  is  not  an 
opening  We  for  some  of  the  hard-worked,  poorly- 

faid  working  men  of  my  own  country.  Many  such, 
know,  toil  on  year  after  year  in  our  rural  districts 
without  the  hope  of  saving  even  a  moiety  of  what  is 
necessary  to  make  old  age  endurable,  not  to  speak 
of  the  comforts  which  are  so  needful  at  that  time  of 
life;  whilst  here  I  see  such  opportunities  thrust 
aside  for  the  transitory,  and  always  foolish  .pleasure 
of  the  moment.  During  a  holiday  here  the  native 
must  needs  get  drunk— that  is  a  primary  object — 
and  if  it  can  be  done  in  company  with  the  sound 
emitted  from  a  miserable  concertina,  nnmelodiously 
played,  he  is  supremely  happy  ! 

Griffin. 

Grafakaia  Gora,  Yambourg,  Govt,  of  St.  Petersburg' 
25th  June  (July  7),  1876. 
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MINIATURE  MEDICAL  COIL. 

[11232.]— As  a  few  inquiries  hare  appeared  of  late 
regarding  email  coils  for  "  shocking "  purposes,  I 
■end  yon  the  following  directions  for  the  construction 
of  one  I  have  made  myself,  and  which  I  found  to 
be  Tory  strong.  The  particulars  are  not  for  those 
who  are  already  acquainted  with  the  construction  of 
coils.  On  a  glass  tube  or  other  former,  Jin.  diam., 
make  a  paper  tube  of  three  layers,  2Jin.  long.  The 
beet  kind  of  paper  I  hare  found  to  be  the  old- 
fashioned  rough  note-paper.  Strong  glue  should  be 
used,  and  the  tube  allowed  to  dry  hard  before 
going  further  with  it.  Make  next  two  discs,  Jin. 
thick,  and  ljin.  diam,  each  hating  a  5-16in.  hole,  to 
fit  on  ends  of  tube.  If  the  discs  can  be  made  of 
ebonite,  they  will  be  better  than  wood  ones ;  but,  if 
only  wood  is  at  hand,  see  that  it  is  a  very  hard 
land,  and  that  the  discs  are  turned  true. 

There  is  a  kind  of  cement  made,  I  think,  by 
mixing  guttapercha  and  pitch  together,  _  which 
answers  better  than  glue  for  fastening  the  discs  on 
the  tube  to  form  the  reel.  This  cement  is  not 
affected  by  damp,  and  is  easily  melted.  A  small 
piece  is  held  in  a  lamp  Same  until  it  begins  to  run, 
when  the  ends  of  the  tube  may  be  warmed,  and  a 
small  quantity  rubbed  on.  The  holes  in  the  discs 
must  be  treated  in  the  same  manner,  and  when  the 
whole  is  quite  soft  the  discs  are  pressed  on,  and  the 
reel  made.  It  will  be  found  best  to  have  the  glass 
tube  within  the  paper  one,  before  pressing  on  the 
discs.  Now,  if  you  hare  not  a  lathe,  use  a  pair  of 
inside  callipers,  to  determine  if  the  reel  is  true — 
that  is,  that  the  discs  are  put  on  tube  at  right  angles 
to  tube. 

The  primary  coil  is  No.  20  silk-coTered  wire,  and 
three  layers  are  to  be  put  on  tube,  winding  Tery 
evenly,  and  particularly  noting  that  no  "  kinks,"  or 
skinned  places,  are  wound  on.  The  ends  of  the 
primary  are  then  taken  out  through  holes  in  the 
discs,  and  left  about  4ia.  long.  The  wire  is  now  to 
get  a  coat  of  melted  paraffin  ;  and  perhaps  the 
beet  way  to  do  this  is  to  melt  the  paraffin  in  a  glass, 
which  is  stood  in  very  hot  water,  using  a  teaspoon 
to  pour  a  layer  over  the  coil.  Now  heat  a  flat  piece 
of  iron,  and  carefully  flatten  the  paraffin  until  it 
runs  well  through,  and  presents  a  fiat  surface; 
allow  to  cool,  and  select  the  secondary  coil.  This  is 
to  be  No.  40  Bilk-covered  wire,  and  must  be  tested 
and  examined  before  winding  on.  It  is  immaterial 
which  end  of  the  reel  you  start  at ;  but  be  very 
careful  indeed  how  you  wind  it.  Before  starting 
make  a  fine  hole,  close  to  the  last  layer  of  primary, 
through  the  disc,  and  carry  the  end  out  for  6in. ; 
then  wind  away,  treating  each  layer  with  the 
melted  paraffin,  taking  care  that  the  latter  is  laid 
in  very  smoothly,  as  much  space  cannot  be  spared. 
Fill  the  reel  thus  to  the  level  of  discs,  carrying  the 
end  of  secondary  through  the  disc  as  before  (the 
opposite  disc).  Next  week  I  will  send  the  requisite 
particulars  for  finishing  this  coil.  Battery  and 
all  together  can  be  carried  in  the  vest  pocket. 

J.  W.  Urquhart. 


MODERN  SCIENCE. 

[11233.]— Pbndinq  the  information  by  "Ale- 
theus  "  in  reply  to  the  editorial  query  as  to  what 
he  really  means  by  his  letter  (11190,  p.  461)  I  may 
make  a  few  remarks  upon  such  meaning  as  I  can 
discover.  "Aletheus"  seems  utterly  _to  misappre- 
hend the  whole  meaning  and  scope  of  modern 
science;  he  pictures  her  groping,  instruments  in 
hand,  after  facts,  and  unable  to  rise  beyond  the 
grasping  of  facts  as  the  miser  grasps  coin.  Now, 
the  case  is  entirely  different.  Science  cares  nothing 
whatever  about  facts.  On  p.  458  "  F.  B.  A.  S." 
says,  very  truly,  "  there  is  no  science  of  meteor- 
ology, nor  anything  approaching  to  it,"  and,  by 
way  of  proving  this,  he  quotes  the  Astronomer 
Royal,  saying,  "  Millions  of  useless  observations 
already  exist  — that  is  to  say,  the  official  head  of 
the  science  of  astronomy  objects  to  increasing  the 
store  of  facts,  and  pronounces  millions  of  stored-up 
facta  to  be  useless. 

What,  then,  is  the  truth?  This  :  science  attaches 
no  value  to  a  fact  as  a  fact — that  is,  the  province 
of  the  practical  arts ;  science  values  a  fact  only 
for  what  it  teaches— that  is  to  say,  it  collects 
facts  in  order  to  found  upon  them  a  theory  or  ex- 
planation, and  so  to  arrive,  step  by  step,  at  hieher 
and  higher  general  laws  or  operating  causes.  Here 
then,  is  that  very  thing  which  "  Aletheus  "  deside- 
rates when  he  hopes  that  I  may  be,  not  only  "  en- 
abled to  distinguish  between  the  philosophy  falsely 
so  called  and  the  philosophy  rightly  so  called,  but 
will  also  be  led  eventually  to  see  that  there  is  a  cant 
of  practical iam  as  well  as  idealism."  How  often 
have  I  in  these  pages  denounced  the  cant  of  prac- 
ticalism,  that  low  and  miserly  mode  of  thought 
which  nsks  about  everything,  "  What  is  the  use  of 
itr"  mi.-sing  that  higher  and  nobler  planeof  thought 
where  the  value  of  all  truth  is  recognised  ns  in- 
herent in  itself,  and  wholly  independent  of  its  direct 
practical  applications. 

Science— that  is  philosophy  rightly  so  called — is 
founded  upon  the  recognition  of  the  grand  truth 
chat  all  our  knowledge  must  be  based  upon  natural 
truth,  and  that  our  acquaintance  with  this  can  be 


made  only  by  observing  facts  and  examining  their 
relations.  Philosophy,  falsely  so  called,  proceeds  in 
the  opposite  direction  ;  its  so-called  knowledge  is 
based  upon  inward  conceptions  of  supposed  truths, 
to  which  nature  must  be  made  to  conform.  This  is 
there*!  meaning  of  "Aletheus  V  talk  about  "the  fixed 
points  and  base  lines  which  should  be  taken  as  the 
point  of  departure."  Metaphysics  or  philosophy 
does  start  from  these  fixed  points,  but  as  those  fixed 
points  are  merely  visionary  hills  constructed  ont  of 
the  mist  of  ignorance,  the  surveys  based  on  them  are 
about  as  useful  as  the  navigation  would  be  whioh 
started  its  reckoning  from  a  drifting  iceberg.  The 
very  essence  of  true  science  is  its  recognition  of  the 
non-existence  to  our  perceptions  of  any  such  start- 
ing point  or  "  centre."  Had  this  plan  been  adopted 
in  the  dawnings  of  philosophy,  how  changed  would 
the  world  be  1  In  200  years  true  science  has  pro- 
foundedly  modified  the  lot  of  man,  working  to  that 
end  only  for  100  in  fact,  while  "  philosophy  "  spent 
3,000  years  "  work'ing  from  the  centre,"  in  spinning 
cobwebs  to  catch  dust. 

All  the  diatribes  of  "  Aletheus  "  upon  the  short- 
comings of  science  are  based  upon  the  mis  concep- 
tion of  its  duties  and  functions,  so  far  as  they  are 
true  in  fact,  and  also  upon  an  erroneous  view  of 
human  nature.    If  science  is  to  rise  beyond  the 
practical/and  to  be  expected  to  raise  our  race 
nearer  and  nearer  heaven,"  must  it  not  of  neces- 
sity be  alien  to  the  thoughts  and  feelings  of  the  vast 
mass  of  mankind  who  ever  care  for  nothing  but  the 
passions   and    appetites    of    the   earth  ?  But 
"Aletbeus's"  picture  is  not  true:  science  is  not 
the  barren  thing  of  museums  and  libraries  which  he 
draws.   It  is  more  like  what  we  may  see  now  in 
Egypt  as  a  sequence  of  the  Canal,  and  may  some 
day  see  on  a  larger  scale,  if  the  Sahara  is  watered. 
Not  all  at  once  does  the  desert  change  into  a  land 
flowing  with  milk  and  honey  ;  step  by  step  does  vege- 
tation spread  as  the  soil  becomes  fitted  for  it — so  is 
science  permeating  and  Gradually  modifying  all 
classes  of  society ;  bnt  it  must  be  generations  before 
the  spread  of  education,  with  the  gradual  modifica- 
tions it  will  introduce,  even  in  the  physical  constitu- 
tions of  the  people,  can  even  begin  to  show  the  work- 
ings of  science.    What  are  all  the  efforts  now 
making  in  the  way  of  drainage,  improvement  of 
cities,  the  spread  of  physiological  knowledge,  but 
just  the  efforts  of  modern  seience  towards  the 
"  depletion  of  our  prisons,  workhouses,  and  taverns?" 
Science  even  now  could  tell  us  how  to  "extinguish 
the  criminal  classes."    Modern  science  knows  how 
crime  and  disease  can  be  mastered  and  the  millennium 
realised.    But  science  is  only  one  of  the  powers  and 
as  yet  a  feeble  one ;  the  interests  of  classes,  the 
passions  of  men,  and,  worst  of  all  (because  of  its  ill 
effects  upon  the  noblest  natures),  that  theology 
which  regards  the  actual  conditions  of  life  as  imposed 
upon  us  by  the  Divine  Will,  are  powers  against 
which  science  as  yet  can  only  raise  a  feeble  protest. 
To  them,  not  to  science,  be  attributed  those  ills  which 
science  could  remove.    Perhaps  "  Aletheus  "  would 
prefer  to  the  workings  of  actual  modern  science  the 
mode  of  discovery  adopted  by  those  we  call  "  para- 
doxes."    Just  let  him  compare  Tyndall,  with  his 
"  instruments"  (say   that  wonderful  glass-ended 
tube  of  his  l<y  which  he  traced  out  the  action  of 
light  and  heat  npon  matter,  and  made  evident  the 
molecular   constitution   of    matter   by  showing 
different  actions  npon  elementary  and  compound 
gases),  with  the  "Attack  npon  Radiation,"  11191, 
p.  459.    The  one  carefully  testing  fact  by  fact  to 
trace  their  interconnections,  and  to  follow  out  the 
relations  between  matter  and  energy  :  the  other 
starting  from  a  self-assumed  "centre"  or  genuine 
Aletheian  "  fixed  point  and  base  line."    "  The  heat 
and  light  of  the  sun  do  not  radiate  beyond  the  limits 
of  its  f  atmosphere."    They  both,  the  true  and  the 
false  philosophy,  it  will  be  seen,  claim  to  base  upon 
facte  after  all,  only  the  one  discovers  its  facts  in 
nature,  and  the  other  invents  them  out  of  its  inner 
conciotuness.  Sigma. 


other ;  and  therefore  we  can  readily  understand  the 
general  public  going  to  the  Exhibition  of  Scientific 
Apparatus  and  "  looking  at  the  instruments  and 
walking  out  again,"  without  receiving  any  benefit 
thereby.  A.  J.  8. 

[11235.]-In  reply  to  Mr.  Farley's  letter  01175), 
on  the  above  subject,  I  beg  to  state  that  my  expe- 
rience unfortunately  corresponds  with  his.  The 
following  is  my  share  of  what  Mr.  F.  very  properly 
designates  as  the  miserable  results.  Number  of 
students  examined,  31 ;  the  successes  amounting  to 
3  first-class  (2  of  whom  obtained  8econd-c'.ass  hut 
year),  and  13  second-class,  of  whom  4  took  the  tarns 
last  year.  As  the  above  differs  so  widely  from  my 
previous  experience,  I  should  like  to  see  what  tbs 
opinion  of  other  teachers  is  npon  the  subject.  Is  the 
Government  tired  of  paying  for  science-teaching  ? 
or  is  the  department  making  this  reduction  in  order 
to  create  offices  for  more  overpaid  sinecures  ? 
Strood.  James  Denton. 


[11236.]— I  ha vx  not  seen  the  letter  of  Mr. 
Clements  on  this  matter,  but  I  have  my  own  ideas  of 
the  reason  of  these  meagre  results  which  are  now 
being  issued  ;  but,  under  the  4th  paragraph  of  the 
"  Science  Directory,"  I  do  not  see  how  we  are  to 
grumble  very  much  at  the  department.   There  is  no 
doubt  that  now,  with  the  increased  number  of 
papers  worked,  to  grant  similar  successes  for  papers 
of  the  same  merit,  worked  some  years  since,  would 
entail  a  much  larger  grant  from  the  Exchequer, 
which,  I  suppose  the  Science  and  Art  Depart  meet 
have  not  got,  comparatively   speaking.  Bnt  it 
appears  only  reasonable  that  science  teachers,  who 
prepare,  and  prepare  well,  pupils  in  any  science  or 
art  subject,  and  thoroughly  cover  the  syllabui 
published  by  the  department  for  their  guidance, 
should  have  the  satisfaction  of  knowing  that  tber 
work  is  acknowledged  by  the  department  by  other 
means  than  failing  the  students.    In  my  opinion 
it  is  not  the  examiners  who  are  to  blame  for  these 
results  because  it  is  probably  no  secret  that  the 
lists   of  results    are   often   sent   back  to  the 
examiners,  after  they  have  been  sent  in  by  them, 
with  directions  to  revise  and  cut  them  down.  This 
in  the  opinion  of  more  besides  myself  is  a  state  of 
affairs  which  should  not  obtain.    If  the  depart- 
ment have  not  a  sufficient  grant  allowed  them  to 
properly  reward  us  for  our  labours,  they  should  not 
delude  us  by  the  promise  of  a  grant  upon  studenti 
taught  up  to  a  certain  standard  laid  down  by 
themselves,  bnt  they  ought  at  once  to  reduce  the 
Kraut  and  put  the  matter  upon  a  sound  and  fair 
basis.   In  the  school  with  whioh  I  am  connected  we 
have  only  classes  in  the  three  subjects— Nos.  is 
"  Directory"  VHI.,  IX.,  X.  We  have  not  a  single  fctt 
olass.  In  VHI.  and  X.  50  per  cent,  pass  whilst  all  the 
students  pass  in  IX.   But  it  is  only  fair  to  say  thai 
these  are  very  small  classes,  and  thus  attention  hat 
been  paid  to  the  individual  wants  and  queries  of 
each  student,  which  cannot  be  done  in  ordinary  sad 
general  classes.    In  a  large  and  generally  sucoewtal 
school  in  the  neighbourhood,  where  large  classes  of 
schoolboys  are  presented,  the  lists  in  some  subject* 
are  fearfully  cut  down,  although  the  teachers  and 
the  class  of  pupils  are  much  the  same.  This  is  what 
I  know,  or  rather  a  specimen  of  what  I  know,  of 
the  results  this  year.    There  is  another  particular, 
too,  in  whioh  these  results  are  not  satisfactory— j 
mean  the  inequality  of  the  results)  in  different 
subjects.    Many  inferior  teachers  in  some  eubjeto 
can  pass  students,  whilst  superior  teachers  in  other 
subjects  cannot  succeed  at  all.    This  appears  to 
want  remedying.    I  shall  watch  with  interest  any 
further  news  npon  this  question. 

S.  T.  A.,  Science  Teacber. 


SCIENCE  AT  SOUTH  KENSINGTON. 

[11234.]— I  cannot  agree  with  Mr.  Clements 
and  Mr.  Farley  in  remarks  made  in  the  last  two 
numbers  of  your  paper  respecting  tbe  results  of 
examinations  held  by  the  Science  and  Art  Depart- 
ment this  year.  I  do  not  think  it  either  possible 
or  probable  that  the  department  would  deliberately 
"  fail "  candidates  who  they  could  see  bad  a  fair 
claim  to  a  certificate.  They  might,  it  is  true,  com- 
mission their  examiners  to  make  the  papers  as  stiff 
as  possible  within  the  syllabus,  and  even  to  exceed 
that  a  little,  sometimes  (as  was  done  in  at  least 
one  subject  this  'year);  but  surely  the  examiners 
would  give  a  candidate  what  he  deserved.  As  far  as 
I  know,  Mr.  Farley's  percentage  of  posses  is  too 
low. 

Ab  regards  the  exhibition  of  apparntn*  I  did  r.ot 
know  tnat  the  promoters  hud  in  view  the  benefit  of 
the  general  public — indeed,  I  should  think  that  was 
far  from  probable.  I  should  rather  think  that  the 
scientific  portion  of  the  masses  would  bo  those  for 
whom  the  exhibition  was  designed. 

It  is  well  known  that  there  is  a  gap,  as  it  were, 
between  the  general  and  scientific  world — the  one 
taking  very  little  interest  in  the  actions  of  the 


EXPRESS  ENGINES,  Ac. 

[11237.]— I  am  not  going  to  attempt  tosummarue 
the  relative  qualifications  possessed  by  single  and 
coupled  engine*,  but  it  appears,  from  umvenal  uk. 
that  the  following  statements  may  be  accepted  » 
true : — 

1.  That,  for  ordinary  short  distance  stoppin? 
trains,  single  engines  have  been  long  since  laid  am» 
as  surpassed  by  coupled  ones. 

2.  That,  for  express  trains  over  heavy  gradient!, 
they  aria  not  as  efficient  as  coupled  engines.  _ 

3.  That  the  only  journeys  on  which  single  dntug- 
wheel  engines  can  compete,  and  compete  succ^s fully, 
with  coupled  engines,  are  those  on  level  ground  or 
over  slight  gradients,  not  exceeding,  eay,  1  in  WO. 

These  statements  appear  to  me  to  be  rcawnsw*. 
and,  assuming  them  to  be  trne.I  ask,  is  it  a  fair  sw 
benest  test  of  the  economical  properties  of  the  r»o 
classes  of  engine  under  discussion,  to  compare  tM 
amount  of  coal  bnrnt  per  mile,  one  engine  furB*?T 
ing  heavy  gradients,  the  other  being  confined  » 
tolerably  level  ground  ?  And  should  couph-d 
under  these  circumstances,  be  supposed  to  bare  tM 
same,  less,  or  more  wear  and  tear  tliau  &u*« 
engines  P  <(  ... 

Let  us,  for  a  short  space,  compare  the  crawier 
to  tbe  "  flier"  of  theG.  N.,  as  I  suppose  that  com- 
pany's enthusiasts  will  be  pleased  to  term  the  new 


Digitized  by 


Google 


Jovr  21,  1*76.        ENGLISH  MECHANIC  A.ND  WORLD  OF  SCIENCE:  No.  591. 


489 


10  a.m.,  or  rather  tie  old  one  accelerated.  In  the 
first  place,  regarded  from  a  point  of  locomotive 
power,  does  the  G.  N.,  London  to  Grantham,  1051 
miles,  in  2  hoars  17  minutes,  surpass  the  Midland, 
Skipton  to  Carlisle,  87  miles  in  2  hours  P  105}  miles 
in  137  minutes  equal  46  miles  per  hour ;  87  miles  in 
120  minutes  equal  43*  miles  per  hour.  These  two 
trains  will  be  of  about  the  same  weight  (the  Midland 
will  consist  of  1  Pullman  car,  1  long  bogie  carriage, 
and  say,  on  an  average,  5  ordinary  carriages).  The 
G.  N.  runs  over  easy  gradients,  generally  speaking, 
whilst  the  Midland  are,  for  37  miles  of  the  journey, 
ascending  at  the  rate  of  1  in  150  on  an  average  ;  they 
then  fall  at  about  1  in  200,  on  the  average,  for  the 
rest  of  the  journey.  (I  will  not  Touch  for  these 
gradients  being  exactly,  but  they  are  approximately 
true.)  I  ask  all  unbiased  readers,  could  any  single 
driving-wheel  engine  constructed,  perform  this 
journey,  and  not  run  down  bank  at  over  62  miles 
per  hour  ?  I  believe  not.  Then  take  the  rest  of  the 
journey.  The  G.  N.  route  continues  along,  or  at  no 
great  distance  from,  tho  sea-shore,  and  thus  will 
never  rise  more  than,  perhaps,  400ft.  above  the  sea, 
whilst  the  Midland  goes,  as  stated  by  "  J.  B.  B." 
(11172),  to  1,200ft.  on  Aisgill  Moor,  between  Skipton 
and  Carliile,  and  at  other  points  is  very  high.  If 
the  road  is  not  so  easy,  and  the  distance  longer, 
could  the  G.  N.  do  it  as  quick  as  they  do  with  their 
single  engines  P  Between  Skipton  and  Normanton, 
41  miles  in  47  minutes  is  certainly  first-class  running, 
for  they  mnst  lose  1  minute  in  slackening  seriously 
through  Leeds  station,  and  1  minute  in  passing 
round  the  Shipley  curve  ;  allowing  2  minutes  to  start 
and  2  to  stop,  this  brings  us  to  60  miles  per  hour.  I 
have  often  timed  them  over  about  4}  miles  of  this 
run,  and  find  that  60  miles  per  hour  is  the  speed. 
This  was  last  month  when  they  were  running,  on  one 
train,  2  Pullman  oars,  2  bogie  carriages,  and, 
perhaps  6  ordinary  carriages.  This  is  not  so  much 
like  crawling  on  the  road.  The  Midland  stops  at 
fully  double  the  number  of  stations,  and  at  Nor- 
manton 30  minutes,  not  20  minutes  as  at  York,  and 
arrives  as  punctually  as  it  leaves  that  station.  Can 
the  G.  N.  say  this  of  their  expresses  at  YorkP 
Altogether  then,  I  do  not  see  that  the  last  rush  of 
the  G.  N.  is  so  completely  eclipsing  as,  at  first  sight, 
it  looks.  I  understand  (perhaps  I  am  wrongly  in- 
formed, and  if  so,  O'  this  and  other  points  I  ohould 
be  pleased  to  be  set  right)  that  after  leaving  York, 
the  Scotch  exnresses  are  worked  by  coupled  engines 
over  the  N.  E.  B.  and  the  N.  B.  B.  Why  should 
this  be  to,  if  the  single  engines  are  so  much 
decidedly  better  than  tbe  coupled  ones  as  "  fly  "  is 
to  "  crawl"  P  Because  the  gradients  are  not  suit- 
able !  This,  I  suppose,  will  be  the  answer.  But  the 
coupled  engines  can  go  down  bank,  up  bank,  and 
on  bank,  and  compete  with,  and  in  many  cases,  not 
all,  beat  the  single  engine  on  any  bank,  with  the 
same  economy  of  fuel  and  permanent  way.  The 
coupled  engine  takes  it  as  it  finds  it,  the  single 
engine  must  have  it  to  its  peculiar  taste,  and  that 
a  limited  one. 

Does  "  Locomotive  "  think  that  a  coupled  engine 
could  not  have  run  down  from  Peter boro'  to  London 
in  1  hour  33  minutes?  Going  down  and  going  up 
are  rather  different  questions,  even  with  single 
engines. 

Ridicule  or  contempt  will  not  be  advantageous  to 
the  truth  on  either  side  in  this  discussion.  Neither 
the  G.  N.  or  the  Midland  can  afford  to  laugh  at  each 
other's  engines,  because  both  undoubtedly  possess 
very  fine  ones. 

Could  any  one  state  the  weight  of  a  Pullman  car, 
dead  and  living,  or  both  combined,  also  of  the  new 
bogie  carriages  on  the  G.  N.  and  Midland  Railways  P 
Also  particulars  of  tbe  new  engines  running  the 
Pullman  Scotchmen  on  the  Midland,  and  of  tbe 
engines  of  Nos.  about  70  to  76,  Ac.  ?  If  so  I  should 
be  pleased  to  know  them.  8.  T. 


[11238.] — "  Expaxss  Driver  "  says  he  sends  the 
nstme  of  the  G.  N.  shed  privately  to  our  Editor, 
wbere  there  are  8  of  the  large  engines.  On  page 
201  he  says  that,  at  a  large  shed  he  goes  to,  there 
are  8  large  engines,  from  which  statement  I  may 
presume  he  has  seen  them  all  there.  Oo  page  433  of 
the  present  volume  he  says  he  won't  give  the  desired 
information,  not  because  he  can't,  but  because  he 
might  get  some  G.  N.  men  into  trouble  for  giving 
him  the  information.  Surely  this  is  absurd.*  I 
have  been  on  railways  for  a  long  time,  and  never  vet 
met  a  foreman  or  superintendent  who  would  punish 
a  man  for  saying  that  there  were  8  engines  in  a  shed 
on  bis  line.  -One  of  two  things  is  certain,  either 
some  G.  N.  men  are  giving  "  E.  D."  false  informa- 
tion, and  having  a  laugh  at  him  for  believing  it,  or 
what  I  think  more  likely,  "  Express  Driver "  is 
making,  or  rather  trying  to  make,  fools  of  many 
readers  of  the  English  Mechanic.  "  Express 
Driver"  has  lodged  what  be  calls  proof  with  our 
Editor.  I  can  do  no  less  than  do  the  same,  and  by 
this  poet  send  a  letter  just  received  from  Mr. 
Stirling  himself  on  the  subject,  t  He  says,  "  I  have 
not  more  than  four  of  my  8- wheeled  engines  stationed 

•  Whether  absurd  or  not,  he  sent  us  the  ' name  and 
odd  nut  of  the  shed. 

t  Quite  true.— Ed. 


at  any  one  point  on  the  line ;  I  have  only  13  of  them 
altogether,  and  as  they  are  employed  to  run  our 
heaviest  and  fastest  expresses,  they  have  to  be  distri- 
buted over  the  line."  As  from  my  own  knowledge 
of  the  G.  N.  B.,  I  was  positive  that  I  was  right, 
and  as  I  prefer  to  take  the  word  of  the  locomotive 
superintendent  of  the  G.  N.  B.,  in  preference  to  that 
of  a  Midland  driver,  I  hope  "Express  Driver" 
will  find  that,  in  this  oase,  he  was  wrong  and  I  was 
right.  "Express  Driver"  says  Mr.  Stirling  has 
given  up  building  tbe  large  engines  ;  however,  to 
settle  this  point,  once  and  for  all,  Mr.  Stirling  tells 
me,  in  the  same  letter,  that  he  is  "  multiplying  the 
family  of  8-wheelers."  This  does  not  coincide  with 
"  Express  Driver's  "  often-repeated  words,  "  if  the 
8- wheeled  engines  are  so  good,  why  has  Mr.  Stirling 
given  up  building  them,  and  why  does  he  now  build 
coupled  engines  with  a  single  pair  of  leaders  P" 
"  Express  Driver"  will  again  see  that  he  is  wrong. 
If  I  cared  to  take  the  trouble,  I  could  point  out 
several  like  errors  of  "  Express  Driver's  :"  however, 
my  authority  has  been  handed  to  the  Editor,  and  I 
hope  he  will  kindly  say  whether  it  is  satisfactory. 
With  regard  to  Mr.  Baddeley,  who  seems  particu- 
larly struck  with  the  word  used  by  me  a  few  weeks 
back— vis.,  "  crawling  " — I  think,  judging  from  the 
number  of  times  he  repeated  it  last  week,  he  must 
consider  it  rather  a  suitable  word  than  otherwise. 
Last  fortnight's  coal  sheets  on  the  G.  N-  B.  show 
that  some  of  the  8-wheeled  engines  are  running 
express  trains  as  under: — 11  coaches  taken  with 
23  61b.  per  mile;  14  coaches  taken  with  28  71b.  per 
mile;  24  coaches  taken  with  30  to  341b.  per  mile. 
Our  Editor  also  has  proof  of  this. 

J  ohn  H.  Chalmers. 


[11239.1—"  Eobbia"  (letter  11173,  p.  434)  tries 
to  get  out  of  the  difficulty  in  which  he  has  placed 
himself  by  stating  that  an  L.  and  N.  W.  B.  train 
covered  the  first  2*  miles  of  a  run  in  3  minutes  in 
a  very  extraordinary  manner.  I  need  only  remind 
him  that  a  train  patting  the  2}  mile-post  from  the 
starting  point  at  a  rate  of  50  miles  per  hour  is  a 
very  different  thing  from  a  train  doing  the  first  2} 
miles  at  an  average  rate  of  50  miles  per  hour,  tho 
first  being  quite  possible,  and  the  second,  I  believe, 
quite  impossible.  Every  one  will  agree,  I  think, 
that  it  is  simply  absurd  to  imagine  that  a  train  can 
gain  a  speed  of  90  miles  per  hour  in  the  first  3 
minutes,  and  I  think  it  is  quite  as  impossible  to 
cover  the  first  mile  in  less  than  two  minutes ;  yet 
one  or  other  of  these  feats  must  have  been  performed 
in  doing  the  first  2}  miles  in  three  minutes.  For, 
if  the  first  mile  occupied  as  much  as  2  minutes,  then 
the  next  It  must  have  been  done  in  1  minute  =■  90 
miles  per  hour. 

With  reference  to  fine  runs  by  special  trains,  I 
was  informed  not  long  ago  that  the  G.  N.  B.  once 
took  a  special,  containing  the  Prince  of  Wales,  from 
King's  Cross  to  Peterborough  (76$  miles)  in  76 
minutes.  This  seems  almost  too  good  to  be  true. 
Could  Mr.  Chalmers  or  any  other  reader  inform  me 
whether  it  is  correct,  and,  if  so,  give  a  short  account 
of  the  running? 

I  spoke  in  my  last  letter  of  a  good  run  by  the 
8.30  p.m.  from  King's  Cross,  with  16  carriages  and 
an  8- feet  wheel  engine.  The  running  was  as 
follows : — 


King's  Cross 

...  Depart  ... 

8-31 

If  • 

..  Holloway 

...    Pass  ... 

8.36 

2*  • 

.  FinsburyPark 

„ 

8.37 

4  . 

.  Hornsey  ... 

8.39* 

5  . 

..  Wood  Green 

„ 

8.40* 

.  Colney  Hatch 

•» 

8.42 

..  Barnet  ... 

M 

8.46 

iH . 

.  Potter's  Bar 

,,  ... 

8.51* 

.  Hatfield  ... 

8.56* 

22  . 

.  Welwyn  ... 

„ 

9.1* 

28,  . 

.  Stevenage 

II 

9.9 

32  . 

.  Hitobin  ... 

»» 

9.12* 

41  . 

.  Biggleswade 

II 

9.21* 

44  . 

.  Sandy  ... 

...  ,, 

9.24* 

47* 

.  Pempsford 
.  St.  Neat's 

II 

9.28 

5l|  . 

9.32} 

.  Offord  ... 

,, 

9.37* 

58} ; 

.  Huntingdon 

..  ,, 

9.40* 

69*  . 

.  Holme  ... 

•  •  It 

951* 

76*  . 

.  Peterborough 

» 

10.0 

*  Between  Hitohin  and  Biggleswade  the  speed  at 
one  time  I  reckoned  at  about  67  miles  per  hour. 

I  quite  agree  with  "  G."  (fetter  11174)  as  to  the 
heating  surface  of  the  G.  N.  B.  8-feet  engines.  My 
letter  (11082)  was  badly  worded.  I  only  intended 
that  tbe  heating  surface  of  the  G.  N.  B.  engines — 
til,  1,165  square  feet — was  small  in  comparison  to 
the  1.225  square  feet  of  the  M.  B.,  considering  the 
fact  that  the  former  have  cylinders  18  x  28,  while 
those  of  the  latter  are  only  17  x  24.  But,  never- 
theless, this  deficiency  is  more  than  made  up  for  by 
the  sharper  blast,  and  in  my  opinion  Mr.  Stirling's 
8-feet  engines  are  the  finest  narrow-gauge  engines 
running.  C.  P. 

S 11240.  J— I  wish  to  say  a  few  words  more  on  this 
ject.  1st.  "Express  Driver"  says  that  the 
np  express  from  Scotland  on  1st  May  was  36 
minutes  late  from  Carlisle,  and  25  minutes  late  from 


Normanton,  and  yet  arrived  at  St.  Pan  eras,  as  I 
saw  fqr  myself,  at  9.8  p.m.,  3  minutes  late.  But 
how  is  it  that  they  were  allowed  to  work  under 
time,  a  thing  which  "  E.  D."  has  often  said,  is 
not  allowed  on  the  M.  B.P  Surely  the  drivers  were 
working  against  orders,  though  I  can  readily  under- 
stand them  working  under  time  if  they  had  two 
engines  on  all  the  way  up,  and  I  suppose  such  was 
tbe  case. 

As  to  the  5.15  a.m.  from  St.  Pan  eras,  I  suppose  it 
has  two  engines  on  pretty  frequently,  or  else  is  a 
light  train. 

Will  M  Express  Driver  "  explain  the  reason  why 
the  M.  B.  are  so  fond  of  two  engines  on  their  ex- 
presses, when  the  length  is  such  as  would  be 
easily  managed  by  one  G.  N.  B.  engine  of  any  kind  P 

2nd.  I  see  that  the  distance  from  Skipton  to  Nor- 
manton is  36}  miles,  and  not  41.  Hence  the  speed 
was,  on  the  occasion  mentioned  by  "  J.  B.  B.,"  not 
53  but  (say)  47  miles  an  hour. 

3rd.  I  am  quite  satisfied  with  "  Egeria's  "  expla- 
nation, but  must  say  that  the  way  in  which  his 
tables  were  made  out  was  such  as  would  easily  mis- 
lead many  others  besides  myself.  But  beyond  this 
I  am  not  quite  satisfied  as  to  the  running  of  the 
2.45  from  Euston  between  Wdlesden  Junction  and 
Sudbury.  After  I  saw  "Egeria's"  statement  I 
asked  an  old  N.  W.  driver  whether  such  time  was 
possible,  and  he  *aid  "  Certainly  not." 

As  to  the  5.30  express  passing  Wood-green  at  50 
miles  an  hour,  that  was  the  speed  when  it  passed  me, 
but  it  no  doubt  occupied  5  minutes  running  from 
Finsbury-park  to  Wood-green,  tbe  first  half  mile 
generally  occupying  from  lm.  45s.  to  2m.  to  run. 
I  am  quite  satisfied  with  the  explanation  as  to  the 
running  of  the  9.35  from  Rugby,  and  consider  it 
quite  a  possibility  for  one  of  the  Lady  of  the  Lake 
engines  to  cover  50}  miles  in  lh.  2m.  with  only  7 
coaches  on. 

As  to  long  runs  without  stopping  I  know  of  one 
that  was  mado  on  the  G.  N.  B.  just  before  the  con- 
tinuous brake  trials  last  year.  A  special  train  for 
the  accommodation  of  tbe  commissioners  nnd  other 
gentlemen  interested  in  the  trials  left  King's  Cross 
on  the  7th  June,  at  7.20  a.m.,  and  ran  to  Newark, 
120  miles,  without  a  stop,  arriving  there  at  9  53, 
average  speed  47*05  miles  per  hour.  No  water  was, 
of  course,  taken  on  the  road. 

The  10  a.m.  express  from  King's  Cross  is  now 
running  to  Grantham,  105*  miles  without  stopping. 
The  train  due  in  London  at  7  p.m.  also  runs  up 
from  Grantham  without  stopping. 

4th.  The  American  run  referred  toby  "G."  is, 
indeed,  fine  work.  The  first  run  from  New  Jersey 
to  Pittsburgh,  was  made  without  a  stop,  the  dis- 
tance, 439*  miles,  being  accomplished  in  lOh.  5m. 
The  engine  used  for  this  run  was  a  5ft.  coupled 
engine,  with  17  x  24  cylinders,  total  heating  sur- 
face 1,096ft. 

5th.  The  run  by  the  Leeds  express  from  Peter- 
borough to  London  mentioned  by  "  Locomotive,"  is 
very  good,  and  certainly  does  not  bear  out  "  Express 
Driver's  statement  as  to  single  engines  falling  to 
15  and  rising  to  70  miles  an  hour,  while  they  are 
running  express  trains.  I  have  omitted  to  men- 
tion one  or  two  things  as  to  the  timing  of  trains. 
At  one  time  I  used  to  time  express  trains  past  each 
station,  but  I  boob  found  out  that  such  times  ware 
very  misleading,  and  seldon  gave  the  speed  its  due, 
or  else  gave  it  too  good  to  be  true.  It  must  also  be 
re  in  em  bered  that  one  second  will  make  a  difference 
in  the  speed  when  a  train  is  running  over  50  miles 
an  honr. 

In  "  Egeria's  "  tables  he  does  not  mention  any 
odd  seconds.  Surely  a  locomotive  very  seldom  occu- 
pies an  even  time  over  a  given  distance ;  at  least,  I 
nave  fonnd  out  it  is  otherwise.  I  have  a  good  many 
times  of  fast  trains  taken  in  the  same  way  as 
"  Egeria's,"  but  I  should  not  care  to  occupy  valu- 
able space  by  sending  them,  as  though  they  are  ap- 
parently very  fast  they  are  not  quite  reliable  as 
they  were  not  taken  by  a  seconds  watch.  Now  I 
time  the  trains  past  each  mile  post,  and  past  those 
which  represent  the  distance  of  stations  from 
London  given  in  the  time-books,  and  I  sometimes 
find  that  such  posts  are  nearly  a  quarter  of  a  mile 
away  from  the  stations.  H.  B. 


[11241.] — I  DO  not  understand  why  "  Express 
Driver"  should  get  the  G.  N.  B.  men  into  trouble 
if  he  named  the  shed  where  the  8ft.  engines  burn 
so  much  coal,  as  in  letter  11012,  p.  308.  be  says, 
"  the  statistics  as  to  coal  burnt  by  the  G.  N.  B.  I 
copied  from  the  coal-sheet  stuck  up  in  the  shed." 
As  he  copied  it  himself  why  should  the  other  men 
get  into  trouble? 

He  does  not  answer  a  single  one  of  my  questions 
p.  358,  as  to  the  respective  weight  per  passenger  of 
ordinary  1st  class,  and  of  Pullman  cars,  but  contents 
himself  with  telling  us  with  what,  in  his  opinion,  is 
the  result  of  the  abolition  of  2nd  class.  This  was 
not  what  I  asked  or  wanted  to  know.  If  he  cannot 
give  me  the  information  I  asked  for  let  him  say  so, 
and  perhaps  some  one  else  (perhaps  "  C.  E.  S.") 
would  give  it. 

Whatever  the  exact  difference  is,  the  Pullman 
certainly  adds  greater  dead  weight  iu  proportion  to 
passengers  carried.    But  "  E.  D."  says  passengers 
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pay  extra  for  the  uie  of  the  car.  But  to  whom  does 
the  amount  beyond  the-  ordinary  fare  go  P  I  have 
been  told  that  it  goes,  not  to  the  Midland,  who  have 
to  provide  extra  haulage,  but  that  it  goes  to  re- 
munerate the  Pullman  Co.    Is  this  correct  or  not  P 

"  Express  Driver "  also  says  "  Mr.  Pullman  has 
his  cars  running  over  the  Great  and  South  Western." 
Where  do  they  run  from  and  to,  as  I  hare  not  heard 
of  them  before  on  these  lines  ? 

"  E.  D."  is  not  quite  right  about  bogie  engines 
on  the  L.  C.  D.  B.,  as  I  know  they  have  (or  had  a 
year  or  so  ago)  several  large  6ft.  6  coupled  with 
leading  bogie ;  I  have  travelled  by  them  in  the  Dover 
express.  Perhaps  some  other  readers  of  this  paper 
can  give  us  information  respecting  them. 

A.  a.  Boyd. 

P.8.— I  might  tell  Mr.  Chalmers  that  soma  of  the 
new  tanks  on  the  G.  E.  B.  now  work  to  a  pressure 
of  1601b.  to  the  inch.  They  are  those  built  from  Mr. 
Adams's  designs. 

[11242.]— Single  engines  don't  seem  likely  to  be 
put  on  pedestals  yet.  So  far  as  I  can  see,  the 
Great  Western  are  building  nothing  else  for  their 
narrow-gauge  fast  trains.  They  are  also  beginning 
to  give  up  the  use  of  domes.  I  came  from  Reading 
to  Paddington,  lately,  by  a  fine  new  engine  (No. 
1,126),  single  7ft.  wheel,  and  no  dome.  I  should  be 
glad  of  any  particulars  about  this  class.  By  the 
way,  has  anything  been  heard  of  the  new  broad- 
gauge  engines,  which  were  to  save  an  hour  to  Ply- 
mouth? I  have  seen  the  np  "Dutchman"  several 
times  lately,  and  she  has  always  been  from  5  to  15 
minutes  late. 

A  day  or  two  back  I  saw  the  down  Pullman  Scotch 
express  arrive  at  Bedford,  six  minutes  late,  alas  ! 
The  engine  was  No.  65,  outside  cranked,  4-coupled ; 
and  the  load,  2  Pallmans ,  2  of  the  new  long  carriages, 
and  4  other  carriages.  The  new  carriages  certainly 
seem  excellent ;  but  why  6  minutes  late  ? 

What  does  "  Express  Driver "  think  of  the 
engines  in  the  Philadelphia  Exhibition  P  All  have 
bogies,  all  outside  cylinders.  There  must  be  some 
good  in  a  bogie  after  all ;  for,  whatever  may  be  the 
faults  of  the  Americans,  want  of  mechanical  skill 
and  acuteness  is  the  last  thing  of  which  they  can  be 
accused. 

«■  C.  P."  (letter  11209)  gives  the  distance  to  Edin- 
burgh as  894$  miles ;  the  G.  N.  B.  time-tables  say 
397.   Is  this  wrong? 

It  has  been  asked  if  the  G.  N.  8ft.  engines  will 
keep  time  with  third-class  passengers.  Yesterday  I 
travelled  by  the  9  a.m.  express  from  King's-cross. 
There  were  IS  carriages,  literally  crammed,  especially 
the  third-olass ;  engine  No.  53.  55  minutes  are 
allowed  from  Hitch  in  to  Peterborough,  a  distance  of 
44J  miles.  We  left  Hitohin  2  or  3 minutes  late,  and 
stopped  at  Peterborough,  true  to  time,  in  53} 
minutes,  an  average  of  50  miles  an  hour.  The  last 
5  or  6  miles  were  run  quite  slowly,  the  driver  having 
his  time  well  in  hand.  At  Grantham  I  had  the 
pleasure  of  seeing  the  Leeds  express  arrive  a  little 
before  time,  drawn  by  33 ;  and  the  10  and  1010, 
from  King's- cross,  come  in  to  the  minute,  drawn  by 
48  and  62  respectively.  This  last  is  a  brand-new 
engine,  which  shows  that  Mr.  Stirling  is  not  tired  of 
bogies  ;  while  the  whole  service  is  a  conclusive  proof 
that  he  has  no  superior  as  a  locomotive  engineer. 

O. 

BAIL  WAY  TROUBLES. 

[11243.}— Having  read  with  some  little  interest 
and  also  amusement  the  letter  in  the  English 
Mechanic,  of  30th  ult.  (letter  11142), from  "Philo," 
respecting  the  supply  of  lists  of  stations  to  which 
the  railway  carriages  are  to  go,  in  such  carriages, 
as  well  as  indices,  to  show  when  the  train  is  approach- 
ing a  station,  and  what  station  it  is,  I  beg  to  offer 
a  few  remarks  on  the  subject.  First,  I  may  say 
that  though  the  former  part  of  the  proposition  might 
be  practicable  on  the  Metropolitan  District,  and 
some  or  all  of  the  suburban  trains,  I  am  afraid  it 
would  be  simply  impracticable  on  "  all  railways." 

From  the  tenour  of  "  Philo 'a  "  letter  I  presume 
he  knows  nothing  of  the  details  of  railway  working, 
especially  as  regards  large  junctions  and  provincial 
depots,  or  at  least  not  more  than  can  be  gathered 
by  himself  or  others  whilst  travelling.  I  would, 
therefore,  ask  whether  he  knows  what  the  duties  of 
a  passenger  train  guard  are,  and  that  they  are  now 
almost  always  so  fully  engaged  between  stations  that 
there  is  little  time  to  attend  to  the  ordinary  signals, 
leave  alone  working  such  indices  as  suggested  ?  Then 
is  he  aware  how  much  such  a  simple  contrivance 
would  cost  the  companies  ?  Also  what  amount  of 
extra  work  it  would  entail  at  many  junctions  where 
trains  from  one  point  are  broken  up  and  made  into 
others  for  quite  a  different  route? 

Again,  and  lastly,  does  his  experience  tell  him 
how  many  per  thousand  passengers  travelling  would 
be  satisfied  with  such  lists,  if  they  understood  or 
even  took  the  trouble  to  look  at  them — what  percent- 
age of  them  would  not  require  to  ask  the  porter  or 
guard  the  usual  questions,  beginning  with  which, 
where,  and  when,  which  every  railway  official  finds 
it  so  hard  to  answer  more  than  6  times  to  the  same 
-erion,  without  feeling  irritated?  My  own  opinion 


is,  that  2  per  cent,  would  be  about  the  reduction  of 
the  trouble  which  U  at  present  given,  whilst  100  per 
cent,  of  extra  trouble  would  be  incurred.  I  hope 
to  hear  further  on  this  point  from  "  Philo  "  or  others. 

H.  BL 

31,  South  Everard-street,  King's  Lynn. 


THE  MIDLAND  RAILWAY. 
[11244.] — As  "  Express  Driver  "  is  employed  by 
the  Midland  Co.,  it  is  quite  natural  that  he  should 
regard  it  as  the  best  railway  in  the  kingdom.  In 
bis  letters  (11170,  p.  433),  he  says,  "  taking  off 
2nd  olasB  carriages  was  a  first-rate  thing  on  the 
Midland,  it  made  the  trains  shorter,  under  better 
control;  engines  burn  less  coal,  keep  better  time, 
and  do  not  want  so  much  repair."  Now  I  must 
take  the  liberty  of  asking  whether  the  above 
statement  is  mere  idle  assertion,  or  whether  he  is 
prepared  with  facts  in  proof  of  it  ?  Does  he  mean 
to  imply  that  fewer  passengers  than  formerly  are 
now  conveyed  by  each  particular  train,  and  that, 
therefore,  the  trains  are  shorter  and  lighter? 
Again  if  passengers  in  "the  Pullman  cars  have 
more  room  per  passenger,"  will  he  explain  how 
the  trains  are  nevertheless  shorter  and  lighter  ? 
The  1st  class  traffic  on  the  Midland  was  small, 
but  by  means  of  composite  carriages  the  accom- 
modation could  be  exactly  suited  to  their  numbers. 
The  1st  and  2nd  classes  are  fused  into  one,  and 
they  are  conveyed  in  the  old  1st  cUsb  carriages  ; 
if,  therefore,  an  equal  number  of  passengers  is 
conveyed  as  formerly  they  cannot  occupy  less 
space.  In  making  up  a  train  the  number  of  car- 
nages attached  to  the  engine  is  in  proportion  to 
the  anticipated  number  of  passengers. 

I  believe  that  the  traias  on  the  Midland  Bailway, 
instead  of  being  shorter,  are  longer  than  they  were 
before  the  alteration  ;  and  that  Express  Driver  " 
has  allowed  his  prejudices  to  lead  him  into  making 
an  erroneus  statement.  G.  I.  S. 


argument  is  rather  a  curious  one,  and  if  I  have 
understood  it  rightly,  amouuta  to  the  old  proverb 
that  "  Where  ignorance  is  bliss,  'tis  folly  to  be 
wise,"  that  is  where  any  appearance  pleases  m,  it 
is  not  worth  while  to  investigate  further  for  fear  the 
illusion  might  be  dispelled.  This  seems  to  ms  a 
most  erroneous  teaching,  and  shows  great  want  of 
knowledge  as  to  the  capabilities  of  art.  If  art 
education  causes  us  to  regard  as  defective  muoh 
which  we  formerly  thought  perfect,  it  alto  opens  op 
innumerable  sources  of  afar  more  intellectual  enjoy- 
ment. — —  J.  W.  0. 

Astronomical— Errata.— In  the  second  line 
of  the  second  paragraph  of  letter  11192,  p.  460,  for 
"  satellites  '"  read  "  satellite."  On  the  next  page, 
near  the  end  of  the  same  paragraph,  for  "only 
3rsin.  aperture  "  read  *'  only  3,\in.  aperture."  li 
paragraph  5,  line  4,  for  "2a  star  about  90"  off" 
read  "la  star  about  90v  off :"  and  in  the  second 
column,  line 8,  the  semicolon  should  follow  the  word 
"  itself,"  not  "39."— H.  Sadler. 


USEFUL  AND  SCIENTIFIC  NOTES. 


PUT  AND  NEEDLE  CUSHION. 
[11245.  ]— The  body  or  receptacle  of  this  was 
made  from  rings,  or  hollow  pieces  of  surplus  ivory ; 
these  were  screwed,  fitted,  and  cemented  together 
very  nicely ;  the  ornamentation  was  accomplished  by 
the  use  of  proper  tools  in  the  eccentric  cutter  and 
drilling  instrument,  alternately  fitted  in  the  recep- 
tacle of  slide-rest,  or  the  whole  may  be  executed  by 
the  eccentric  cutter  and  tools  entirely.  A  piece  of 
lead  may  be  screwed  in,  or  inserted  near  the  bottom 
to  increase  its  weight  and  stability  ;  the  cushion  was 
made  of  red  velvet  and  stuffed  with  fine  emery 

"  pasted  ' 


powder.    It  was  fitted  properly  and  pasted  in, 

allowing  a  uniform  pressure  to  be  brought  upon  it      am_„„„.J    r.. 

until  quite  dry.   It  requires  some  tact  to  make  the   0f  their  owners,  an  injunction  and  suit  for  damwt* 


Cleaning  Dead  Silver.  —  Dead  or  engmed 
silver  goods  should  never  be  cleaned  with  plate 
powder,  but  be  washed  out  with  a  soft  brush  and 
some  strong  alkali,  and  well  rinsed  aftcrwardj. 
When  the  dead  or  frosted  parts  are  quite  dry,  the 
polished  parts  are  carefully  cleaned  with  powder. 

Express  Trains.— The  Great  Northern  Bailwaj 
Company  announce  that  the  10  a.m.  down  expreo 
from  London,  and  the  10  a.m.  up  express  from  Edin- 
burgh, will  run  through  in  nine  hours..  We  under- 
stand that,  to  accomplish  this,  time  is  gained  by 
abolishing  the  stoppages  at  Peterborough,  Darling- 
ton, and  one  or  two  other  intermediate  places.  Tbt 
London  and  North- Western  Railway  Company's  10 
a.m.  train  from  London  to  Edinburgh  is  timed  to 
reach  the  latter  at  8.36  p.m..  or  in  10b.  25m.,  Ik 
25m.  longer  than  the  Great  Northern's  accelerated 
service.  The  Midland  Company's  10  30  am.  train 
from  London  arrives  at  Edinburgh  at  0.15,  or  is 
lOh.  46m.,  i.e.,  lh.  45m.  longer  than  the  Great 
Northern's.  The  Midland  Company,  however, 
announce  a  further  acceleration  of  their  London  and 
Edinburgh  trains.  The  10.30  morning  train  fron 
London  io  Edinburgh  performs  the  journey  in  tea 
minutes  less  time  than  heretofore,  without  reduction, 
we  hear,  of  any  of  the  conveniences  and  comforts  of 
the  journey. 

Trad*  Marks  in  America.— In  the  Unhid 
States  a  bill  has  recently  been  introduced  into 
Congress  by  Senator  Conkfing  to  supply  deficiencus 
in  the  present  law  regulating  trade  marks.  The 
counterfeiting  and  false  use  of  trade  marks  are  now 
regarded  only  as  an  invasion  of  the  property  rights 


cushion.  These  are  very  nice  little  presents  for 
ladies,  when  properly  and  skilfully  made. 

B.  P.  B. 


ESTHETICS. 

[11246.]-Ibt  replyiug  to  "  Sigma's"  letter  11188, 
let  me  first  of  all  admit  the  charge  that  I  have 
shifted  the  ground  rather  than  replied  to  any 
arguments  which  had  previously  been  adduced,  but 
let  it  not  be  understood  from  this  admission  that  I 
have  in  any  way  lost  sight  of  the  subject  of  dispute. 
My  intention  was  to  induce  "  Sigma"  to  examine  a 
certain  statement  from  a  point  of  view  which  I 
believed  would  exhibit  it  as  both  true  and  reason- 
able. To  quote  this  statement  again, "  It  is  contrary 
to  accepted  art  principles  to  give  to  any  material  an 
appearance  representing  any  other  material,  because, 
I  added,  suoh  an  effect  is  a  deception  and  a  sham 
which  is  painful  to  the  beholder,,  who  looks  for 
truthfulness  in  an  object  as  one  of  its  chief  merits, 
and  which  is  unworthy  of  adoption  by  honest  people." 
From  "  Sigma's"  reply  I  gather  three  arguments 
against  this  position.  Firstly,  he  says  the  whole 
matter  so  stated  is  a  question  of  morals  and  does 
not  belong  to  art ;  I  grant  that  truth  or  falsity  is  a 
question  of  morals,  but  where  art  can  express  either 
of  these  they  must  be  included  as  legitimate  subjects 
for  her  teachings.  Secondly,  "Sigma"  says  that 
such  effects  are  not  to  be  regarded  na  attempts  to 
deceive  bnt  as  means  of  obtaining  the  beautiful 
appearance  of  any  material  at  a  much  less  cost  than 
would  procure  the  material  itself.  Without  going 
into  the  question  whether  such  imitations  really  are 
cheap,  I  am  unable  to  understand  how  the  employ- 
ment of  any  particular  effect  which  it  is  known  will 
deceive  any  beholder  can  be  regarded  as  anything 
else  than  a  deception  for  which  its  owner  is 
responsible.  I  may  admire  the  appearance  of  a  fine 
marble  mantelpiece,  considered  either  as  to  its 
proportions  or  the  colour  and  markings  of  the 
material,  but  as  soon  as  I  know  that  I  have  been 
deceived  io  the  thing  itself  I  feel  disgust  at  its 
falsity,  and  something  like  contempt  for  its  owner. 
This  of  course  applies  to  imitations  which  really  do 
deceive  ;  with  regard  to  those  which  are  easily 
recognised,  I  do  not  know  of  any  theoretical  objec- 
tion, unless  their  imperfect  resemblance  to  what 
they  profess  to  imitate  can  lay  them  open  to  a 
charge  of  unskilful  workmanship.  "  Sigma's"  third 


being  the  only  remedy'.  The  piracy  of  trade  marks 
has,  therefore,  flourished  because  only  the  actnsl 
owner  could  interfere  with  the  pirate.  The  consumer, 
who  is  in  many  cases  as  great  a  sufferer,  can  rarely 
detect  the  imposture;  and  if  he  does  be  hat  no 
redress.  Mr.  Conckling's  bill  is  directed  at  prorwJ-. 
iug  an  adequate  punishment  for  the  wrong  by 
making  the  counterfeiting  of  trade  marks  a  penal 
offence.  An  iinprisoomeut  not  exceeding  two  yean 
is  imposed  upon  any  person  who  engraves,  or  know- 
ingly has  iu  his  possession,  or  sells,  or  offers  for  sua 
or  uses  counterfeit  trade  marks ;  and  also  upon  sot 
person  making  dishonest  use  of  empty  packages  wits 
genuine  trade  marks  thereon.  All  such  imitation 
goods  are,  furthermore,  to  be  forfeited. 

Preservation  of  Food.— The  Chemist  gives  the 
following  abstract  of  a  paper  by  Mr.  MastuS  in  J» 
Repertoire  de  PHai made .— For  three  years  the 
author  has  made  use  of  bars  of  forged  iron  weighing 
about  1J  kilogramme  for  the  preservation  of  barUj. 
rice,  bran,  wheat,  &c.,  in  white  wood  boxes  holdior 
150  litres.  Though  it  is  difiicult  to  explain  the 
action  of  the  metal,  it  is  none  the  less  an  excellent 
preservative.  Metallio  mercury  produces  similar 
results,  and  in  certain  cases  is  more  efficacious  than 
iron.  That  he  might  be  in  possession  of  certain  am 
on  the  efficacy  of  two  metals,  the  author  experimental 
by  placing  in  glass  vessels,  holding  one  litre,  <M 
following  substances— vis.,  barley,  rice,  bran,  meal, 
ergot  of  rye,  cantharides  and  white  biscuit.  Thr* 
flasks  were  filled  with  each  i  in  one  a  piece  of  iron 
(80  grammes)  was  placed !  in  the  second,  mercury 
(6  grammes ;  to  the  third  no  addition  was  rnaoa 
With  one  exception  the  vessels  were  not  closed,  sntf 
were  allowed  to  stand  in  an  ordinary  welMnjntsa 
room  from  May  7,  1875,  till  December  2  in  the  uat 
year.  On  the  latter  date  they  were  examined,  when 
it  was  found  that  the  sound  specimens,  witboal 
addition,  in  almost  every  instance  had  anBerw 
deterioration  to  a  greater  or  less  extent,  and  in  two 
or  three  weevils  had  made  their  appearance i; 
same  specimens  with  iron  or  mercury  were  unaltered, 
save  tbe  biscuit  with  iron,  in  which  a  few  bow 
could  be  counted.  The  specimens  containing  warn" 
originally  did  not  seem  to  be  affected  by  iron, 
cury  seems  to  have  had  a  decided  effect  in  cbeettf 
the  multiplication  of  the  insects,  if  it  did  not  destroy 
them  altogether.  The  experiments  having  most  in- 
terest for  pharmacists  are  those  on  ergot  ana 
cantharides,  both  of  which  were  decidedly  benefits* 
by  the  presence  of  either  of  the  metals,  partwejarr/. 
as  with  the  former,  when  kept  in  a  closed  vassal. 
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REPLIES  TO  QUERIES. 


V  In  their  answers,  Correspondents  are  re- 
peetfully  requested  to  mention,  in  each  instance, 
\e  title  and  number  of  the  query  asked. 


[25028.1— Tilbury  and  Southend  Engines.— 
Thanks  to  "  Tilbury  "  for  his  answer,  p.  5C0,  Vol. 
XXII.  The  engines  I  wanted  the  dimensions  of  had 
two  pair  of  wheels  coupled,  and  were  fitted  with 
chimneys  something:  the  shape  of  a  "  rent  peg*,"  and 
were  painted  brig-ht  green.  The  last  time  1  saw  any 
of  them  must  be  six  or  seven  years  ago.  A  few  weeks 
ago.  when  travelling  on  that  line,  I  looked  for  one 
of  them,  but  they  do  not  appear  to  be  running  now. 
When  did  the  Tilbury  and  Southend  Company  last 
work  the  line  with  their  own  engines  ?— Murano. 

[25506.]— Battery  (TJ.Q.).— I  should  think  that 
twelve  quart  cells  of  Bunsen's  battery,  coupled  up  in 
two  sets  of  six  for  Quantity,  and  these  two  sets  again 
for  intensity,  would  be  ample  for  the  work  you  re- 
quire. Write  again  if  you  do  not  understand  the 
mode  of  coupling  up,  and  I  will  illustrate  it,  if 
accessary. — Pikdmont. 

[26821.]— Candlea.— I  regret  that  my  answer  was 
not  all  that  was  desired  by  "  More  Light,"  but  I 
can  assure  him  that  I  gave  the  matter  my  beat  con- 
sideration. On  further  thought,  I  think  that,  as  the 
fats  which  melt  at  high  temperatures  contain  much 
carbon,  candles  made  with  these  will  be  much  more 
likely  to  smoke.  I  now  suggest  the  addition  of  a 
small  proportion  either  of  white  rosin  (Burgundy 
pitch)  or  bleached  shellac  to  the  melted  composition. 
This  would  probably  have  the  offect  of  hardening 
the  tallow,  wax,  or  paraffin  very  considerably  — 
A.  F.  J. 

[25631.]-Candlet.— The  hardest  material  that  I 
know  of  that  "More  Light"  can  use  is  oarnauba 
wax,  which  melts  at  about  180°  F.  It  is  now  about  fld. 
per  pound,  but  I  have  known  it  very  much  dearer.  The 
colour  is  brown,  hence  its  cheapness,  the  value  of 
material  of  that  kind  being  regulated  by  melting- 
point  and  whiteness,  as  much  as  by  the  illuminating 
power.  As  a  rule,  the  higher  the  melting  point  of  a 
material  the  better  the  light.  "  M.  L."  would  find 
a  deal  of  light  in  rosin  :  it  is  hard,  too,  and  very 
cheap.  If  "  More  Light  has  a  method  of  increas- 
ing the  heat  of  a  flame,  independently  of  the  candle, 
and  wants  to  try  its  effect.  I  should  recommend  him 
to  place  a  small  shield  with  a  hole  in  the  centre  on 
top  of  the  candle,  allowing  the  wick  to  pass  through. 
Railway  signal  candles  are  made  so  that  the  flame 
burns  about  fin.  above  the  composite.— R.  B.  Cave. 

[23796.]— Bogie  Locomotives.— It  seems  to  be 
nseless  to  continue  my  query  under  this  heading.  I 
asked  why  two  engines  (the  numbers  of  which  I  do 
sot  know)  were  "taken  to  pieces."  Mr.  Boyd  re- 
plies that  Nos.  SOI  and  302  have  not  had  new  boilers. 
I  am  at  a  loss  to  know  why  the  numbers  are  intro- 
duced ;  but,  assuming  Mr.  Boyd's  correctness,  may 
I  ask  if  it  is  necessary  to  take  the  boilers  (barrels) 
to  pieces  to  insert  new  fire-boxes.  If  Mr.  Boyd  says 
that  the  boilers  were  not  taken  to  pieces,  it  will  of 
course  settle  the  matter,  though  net  satisfactorily. 
I  note  that  "  Express  Driver  "  says  that  the  engines 
in  question  have  had  new  and  larger  boilers.  As  I 
cannot  understand  why  boilers  should  be  taken  to 
pieces  merely  to  be  put  together  again,  I  am  in- 
dined  to  think  that  Express  Driver  "  is  correct.— 
8.  Mat br. 

[23808.J— Removing  Stumps  of  Treat.— Per- 
haps the  following  receipt  will  no  doubt  answer  for 
"Griffin,"  as  it  has  proved  very  successful  in  the 
back  woods  of  America:— In  the  autumn  bore  a  hole 
of  one  or  two  inches  diameter  about  18in.  deep,  put 
1  }oi.  of  saltpetre,  fill  with  water,  and  plug  up  close. 
In  the  following  spring  put  in  the  same  hole  i  gill 
kerosene  oil,  and  then  fight  it.  The  stump  will 
smoulder  away  without  blazing,  and  will  go  to  every 
part  of  tho  roots,  leaving  nothing  but  ashes.— J.  B.  8. 

[26923.1— Tuning  Musical  Box.— Mr.  8.  Bottone 
has  kindly  answered  this,  which  had  fallen  into  the 
unanswered  queries.  I  hare  tried  the  method  he 
suggests  in  tuning  the  comb,  but  my  difficnlty  is 
that  it  is  not  tuned  like  a  piano  or  similar  instru- 
ment, beginning  with  the  lowest  note  and  ascending 
regularly  to  the  highest.  The  compass  is  only  about 
24  octaves,  and  there  are  nearly  100  teeth;  there- 
fore 3  or  4  teeth  are  tuned  to  one  note— sometimes 
only  one — so  that  even  if  I  can  get  the  treble  right, 
I  shall  bo  unable  to  do  the  bass  in  the  same  way. 
What  I  wish  to  know  is  the  proper  scale  for  a  comb 
of.  say,  100  teeth,  and  if  all  boxes  are  tuned  by  one 
rue.  If  Mr.  Bottone  or  anyone  else  can  kindly 
assist  me,  I  shall  feel  obliged.— B.  Smith. 

[90058.] -How  to  Make  a  Model  Boiler.— I 
do  not  know  at  what  pressure  yoa  intend  to  work 
your  boiler,  but  if  it  is  made  as  you  propose,  of 
1-lrtin.  copper,  it  wonld  stand  a  working  pressure  of 
001b.  to  the  inch,  which  it  would  be  almost  impossible 
to  raise  in  so  small  a  boiler.  Copper  is  also  very 
difficult  to  drill  small  holes  in,  as  the  drill  is  very 
apt  to  bend  and  break  in  the  nolo,  even  when  milk 
and  water  is  nsed—  a  defect  from  which  brass  is 
entirely  free,  besides  being  much  easier  to  work. 
Rolled  sheet  brass,  the  thickness  of  a  sixpence,  will 
be  quite  thick  enough  for  a  safe  working  pressure 
of  301b.  to  the  square  inch.  You  will  begin  by 
making  the  top  01  the  boiler.   To  do  this,  cut  a 


circle  of  brass  4j}in.  diameter,  and  mark  on  it  an 
inner  circle,  3{in.  diameter,  so  as  to  leave  a  margin 
of  Jin.  all  round,  as  in  Fig.  1,  which  will  be  turned 
up  to  form  the  flange.  To  do  this  you  will  require  a 
tinman's  mandrel,  but,  if  you  do  not  happen  to 
possess  one,  a  piece  of  round  bar-iron,  about  2ft.  or 
3ft.  long,  and  3in.  in  diameter,  will  do  quite  as  well, 
though  a  mandrel  can  be  bought  for  4d.  a  pound. 
Lay  your  mandrel  on  the  bench  so  that  about  lOin. 
project  over  the  edge,  and,  holding  the  circle  of  brass 
against  the  end,  beat  down  the  edge  all  round  with 
a  mallet  to  the  circumference  of  the  smaller  circle. 
As  the  rim  begins  to  turn  up,  you  will  find  that  it 
will  show  a  tendency  to  pucker.  To  remedy  this, 
lay  it  on  a  flat,  smooth  piece  of  iron  (an  ordinary 
flat-iron  does  very  well),  and,  with  a  hammer,  beat 
it  all  round  the  edge,  as  shown  by  the  dotted  lines 
(Pig.  1),  striking  lighter  as  you  verge  towards  the 
centre,  and  heavier  blows  as  you  come  to  the  edge, 
from  time  to  time  holding  it  against  the  mandrel, 
and,  with  the  mallet,  turning  up  the  rim  until  it  is 
quite  square  with  the  top  of  the  boiler.  This  will 
remedy  the  puckering,  and,  at  the  same  time,  will 
increase  tho  diameter  of  the  smaller  circle  ;  but,  as 

Ku  only  made  it  3fin.  diameter  at  Brat,  it  will  now 
4in.  in  diameter,  which  is  the  size  required  for 
the  top  of  the  boiler.  In  hammering  the  top  be 
careful  not  to  hit  too  hard  in  the  centre,  as  that 
would  make  the  top  of  the  boiler  dome-shaped,  which 
wonld  prevent  the  tubes  fitting  properly.  If.  how- 
ever, that  should  occur,  it  may  easily  be  corrected  by 
an  extra  dose  of  hammering  at  the  edge.  The  top 
of  the  fire-box  is  made  in  precisely  the  same  way, 
using  a  circle  of  brass  3|in.  diameter,  allowing,  as 
before,  a  margin  of  a  Jin.,  making  the  diameter  of 
the  smaller  circle  3Jin.  To  make  the  shell  of  the 
boiler,  take  a  piece  of  brass  lSfin.  long,  by  7in. 
wide,  the  edge  to  be  out  square  and  filed  true. 
Bend  it  over  the  mandrel  in  the  direction  of  its 
length  until  the  edges  meet  closely  throughout  their 
length.  Now  see  if  the  top  of  the  boiler  fits  rather 
tightly  inside  it ;  if  not,  file  the  edges  so  as  you  can 
bring  them  a  little  closer  together  until  it  does. 
Then  remove  the  top,  and  hold  the  scam  with  a  little 
solder  at  each  end.  Cut  a  strip  of  brass  7in.  long 
and  tin.  wide.  File  the  edges  smooth,  bend  it  on  the 
mandrel  in  me  direction  of  its  width  to  the  curve  of 
the  boiler,  and  place  it  over  the  same,  so  that  the 
joint  is  in  the  centre,  as  in  A,  Fig.  2.  holding  it  in 
its  place  with  a  little  solder.  At  a  distance  of  Jin. 
from  each  edge  draw  two  lines,  as  shown,  and  along 
them,  at  a  distance  of  Jin.,  drill  the  holes  for  the 
rivets,  leaving  Jin.  only  at  tho  top  and  bottom,  as 
at  B,  Fig.  2.  Now  place  the  top,  with  the  flange 
downwards,  inside  the  shell,  so  that  it  is  level  with 
the  edge,  and  at  kin.  from  the  top,  and  at  jjin.  distance 
drill  holes  for  rivets  round  the  top  of  the  shell,  as  in 
C,  Fig.  2.  The  rivets  are  made  from  the  brass  nails 
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that  the  plates  are  put  over  keyholes  with,  and 
should  be  about  {in.  long,  and  l-lbin.  thick,  and 
should  fit  the  holes  rather  tightly.  They  are  put 
in  from  the  inside,  and  the  surplus  length  cut  off 
with  a  pair  of  pliers,  so  as  to  leave  about  l-10in. 
projecting,  when  the  head  ef  the  rivet  is  driven 
close  to  the  boiler,  to  form  the  other  head  of  the 
rivet.  The  rivets  will  look  :i  gn-it  d.vil  bettor  if, 
after  the  outside  heads  have  been  rivettcd  up,  they 
are  shaped  with  a  small  snipping  tool,  which  is  a 
punch  with  a  hollow  saucer- shaped  end,  which 
should  bo  the  same  size  as  the  ori^iual  heads  of  the 
rivets.  The  fire-box  is  mad"  in  tho  same  way  out  of 
a  piece  of  brass  11  Jin.  long  by  -i'u.  wide,  to  be  bent 
in  the  direction  of  its  length,  the  top  of  fire-box  to 
be  riveted  in  the  same  as  tho  top  of  the  boiler.  The 
shell  and  fire-box  are  now  muly  for  --olJeriug.  Tho 
shell  must  bo  well  soldered  lit  every  joint  on  the  in- 
side, the  Bolder  to  cover  th"  riv  t-hi'fuls  us  will  as 
the  joint,  and  the  fire-box  to  be  soldered  at  every 
joint  on  the  outside.  Do  not  leave  too  much  solder 
on  the  joint,  but  use  a  hot  irou  and  allow  tho  sur- 
plus solder  to  run  off.   For  the  top  of  the  shell  drill 


seven  }in.  holes  for  the  tubes,  one  in  the  centre  and 
tho  rest  at  equal  distances  round  it,  and  (in.  from 

the  edge  of  the  boiler,  measuring  to  tho  centre  of 
the  holes  ;  drill  the  top  of  tho  fire-box  in  tho  same 
way  ;  but  the  outside  holes  will  be  only  Jin.  from 
the  edge,  measuring  to  the  centre  of  the  holes.  In 
drilling  the  holes  for  the  tubes  in  tho  fire-box,  take 
care  that,  when  they  correspond  to  the  holes  in  tho 
shell,  the  seams  of  tho  fire-box  and  shell  are 
opposite,  as  in  Fig.  3.  which  is  a  view  of  the  bottom 
of  the  boiler,  in  which  the  seams  are  marked  A.  To 
fill  up  the  space  between  the  shell  and  fire-box,  you 
must  make  the  foundation-ring,  R,  Fig.  3.  This  riug 
is  tin.  outside  diameter,  and  SJin.  inside  ditto,  by 
Jin.  deep.  This  had  better  be  a  casting,  then  bored, 
and  turned  in  a  latho.  Also  make  an  oval  piece  of 
brass,  l^in.  long  by  ljin.  wide,  and  a  Jin.  thick, 
boring  a  jin.  hole,  in  the  centre.  This  to  form  the 
tiro-door  hole  ring.  It  must  ho  bent  to  the  ourve  of 
the  fire-box  in  tho  direction  of  its  length.  Exactly 
opposite  to  tho  centre  of  tho  seam  in  the  shell  of'  tho 
boiler  drill  a  Jin.  hole.  Ifin.  from  the  bottom, 
measuring  to  the  coutro  of  tho  hole,  and  solder  the 
tire-door  hole  ring  inside,  so  that  the  hole  exactly 
corresponds  with  that  in  the  shell,  and  its  shortest 
diameter  is  in  tho  direction  of  the  height  of  the 
boiler.  Place  the  fire-box  inside  tho  foundation- 
ring  so  that  its  bottom  edgeisfluBh  with  the  bottom 
of  tho  ring,  filing  a  notch  in  the  ring  for  the  Beam, 
and  solder  it  firmly.  Now  push  the  fire-box  up  into 
the  boiler  so  that  its  seam  is  opposite  to  that  of  the 
shell,  and  the  edge  of  tho  boiler  is  flush  with  the 
bottom  of  the  ring,  and  solder  it  firmly,  taking  care 
that  the  solder  fills  tho  joint.  Now  solder  the  fire- 
door  hole-ring  on  to  tho  fire-box  round  the  hole  you 
have  bored  in  it,  and  bore  the  hole  right  through 
into  the  fire-box,  filing  it  on  each  side  until  it  is 
lin.  by  Jin.  oval,  shortest  diameter  to  be  in  the 
direction  of  the  height  of  tho  boiler.  Rivet  the 
foundation-ring  and  the  fire-door  hole-ring  right 
through  with  rivets  i!in.  apart  and  lin.  from  the 
edge,  and  solder  the  heads  inside  and  out.  usiug  as 
little  solder  as  possiblo  to  make  a  sound  joint.  The 
tubes,  7  in  number,  jin.  diameter,  and  4jin.  long, 
are  made  from  a  dribblet-drawn  brass  tube  (which 
is  that  smooth  seamless  tube  the  cheap  telescopes 
bought  at  toy-shops  are  made  of).  They  should  be 
rather  a  tight  fit  in  the  holes  in  the  tube-plates. 
Place  oue  of  tho  tubes  in  the  boiler  so  that  iiu.  pro- 
jects at  each  end,  and  solder  it,  using  as  little  solder 
as  possible.  Turn  down  the  projecting  Jin.  on  to 
the  top  of  the  boiler,  and  solder  it  firmly  in  its 
place.  Put  the  other  tubes  in  the  same  way. 
Now  take  a  piece  of  iin.  tube  and  cut  seven  pieces 
iin.  long,  and  expand  one  end  of  each  to  tit  tightly 
in  the  boiler  tubes,  as  at  A,  Fig.  4.  Enlarged  view  of 
top  of  tube  shown  at  Fig.  5.  The  object  of  these 
ferrules  is  to  prevent  the  solder  melting  on  the  top 
ends  of  the  tubes,  as  it  would  if  the  flame  was 
allowed  to  pass  through  tho  unprotected  tubes. 
There  is  no  fear  that  the  bottom  ends  will  melt,  as 
they  are  alwnys  covered  with  water.  Makeacasing 
to  cover  top  of  tubes,  as  iii  B,  Fig.  4,  to  which  affix 
the  chimney,  which  should  be  lin.  in  diameter  and 
4in.  high.  Your  boiler  should  have  a  safety-valve 
set  to  blow  off  at  301  b.  to  square  inch,  two  gauge- 
cocks,  the  lowest  to  be  jin.  above  the  top  of  the  fire- 
box, a  blow-off  cock  for  lotting  the  sediment  out  of 
the  boiler ;  also  a  check-valve,  C,  Fig.  4,  to  prevent 
the  water  running  out  of  tho  boiler  through  the 
pump,  shonld  tho  valves  leak  a  little.  If  you  have 
not  a  pump  on  your  engine,  you  must  make  the 
safety-valve  large  enough  to  fill  tho  boiler  through  ; 
but  this  is  a  very  disagreeable  way  of  working  a 
boiler,  as  it  necessitates  letting  out  all  the  stoam 
about  once  every  five  miuutes  to  fill  the  boiler  out, 
besides  running  a  great  risk  of  being  scalded,  while 
with  a  pump  you  can  fill  tho  boiler  under  pressure : 
and  if  the  pump  is  attached  to  the  engine,  it  can  bo 
regulated  so  that  the  water  pumped  in  exactly  com- 
pensates for  the  loss  by  evaporation,  thus  maintain- 
ing a  constant  water  level,  which  is  a  groat  pre- 
venter of  priming— a  defect  to  which  model  boiler* 
are  particularly  subject.  The  fire  bars  are  best 
made  out  of  a  piece  of  iron  wire  Jin.  diameter, 
twisted  as  shown  at  Fig.  6.  They  should  fit  tightly 
in  the  boiler,  where  they  rest  upon  a  ring  of  wire 
soldered  iin.  from  the  bottom  of  the  fire-box,  D., 
Fig.  4,  the  Bpace  between  the  bars  to  bo  about  Jin. 
The  total  cost  is  about  7s. ;  the  fuel  is  charcoal.— 
C.  T.  Reynolds. 

[26135.]— Induction  Coil  (TJ.Q).— jin.  is  the 
length  of  spark  I  can  get  from  a  coil  of  the 
size  mentioned,  so  that  you  would  require  a  reel 
about  12in.  long,  and  discs  5in.  diameter,  or  perhaps 
less  if  you  make  tho  wire  a  size  or  two  finer ;  but  the 
finer  the  wire  gets  the  less  dense  becomes  the  spark. 
The  primary  may  be  tho  same  size  of  wire  and  num- 
ber of  layers  as  in  "  Dyer  s  "  coil,  but  you  will  re- 
quire extra  insulation  of  tho  secondary  from  the 
primary ;  also  I  would  advise  you  to  separate  tho 
secondary  by  four  discs  of  sheet  ebonite,  and  insu- 
late the  layers  by  melted  paraffin  and  paper  ;  battery 
power,  about  six  Buusens.— J.  W.  Ukqohaut. 

T2017O.] -Model  Steam  Boiler.— In  answer  to 
"  Bell,"  p.  439,  us  to  the  otrength  of  hi3  boiler  after 
putting  Jin.  bands  of  iron  round  it,  I  calculate  that 
it  will  be  able  to  stand  a  pressure  of  911b.  per  square 
inch.  Tho  length  of  boiler  is  immaterial  as  regards 
the  pressure  on  tho  plates.  The  plates  that  "  Bell 
thought  of  putting  at  the  ends  would  not  be  of  any 
uso  whatever,  tho  Iwttom  one  being  liable  to  buru 
and  the  top  0110  useless  unloss  well  riveted  all  round 
the  edge  (to  do  which  ho  would  have  to  tako  tho  end 
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boiler  plates  off).  I  would  suggest  patting-  three 
more  stays  at  equal  distances  round  the  present 
central  one,  and  I  herewith  send  a  plan  of  doing  thin 
without  having  to  take  off  the  plates.  A  A  are  the  end 
plaits,  B  one  of  the  stays  screwed  at  each  end,  C  a 
ferrule  (of  iron  or  brass)  on  one  end  of  stay.  The 
stay  is  first  pat  through  the  hole  marked  No.  1  in 
sketch,  and  screwed  into  the  other  end  plate  (the 
boles  in  both  end  plates  most  be  tapped),  and  then 
the  ferrule  is  screwed  on  to  the  end  No.  1,  as  shown, 


and  also  screwed  into  the  hole  (same  end).  The 
ferrule  has  a  thread  outside  for  this  purpose.  Finally 
ants,  D,  are  screwed  on  to  both  ends  of  stay.  The 
nut  at  end  No.  1  should  be  large  enough  to  cover 
ferrule  and  bed  itself  on  to  boiler  plates.  The  plates 
will,  by  this  method,  be  held  firmly,  and  will  not 
yield  either  from  inward  or  outward  pressure.  I  can 
assure  "Bell"  that,  by  strengthening  his  end 
plates  as  above,  it  will  be  quite  strong  enough  to 
resist  the  Mlb.  per  square  inch  given  above  for  the 
cylindrical  part  of  shell,  or  even  a  greater  pressure. 
— E.B. 

[26208.]— American  Locomotive  Chimneys.— 
Thanks  to  all  who  have  answered  this  query,  Mr. 
Looney  included,  notwithstanding  his  "apparent 
sneer  sentence.  I  did  ask  the  query  from  a  desire 
for  information,  and  I  won't  call  the  barrel-shaped 
chimney i  ugly  nerer  no  more "  if  Mr.  Looney 
will  kindly  show  me  the  points  of  beauty  in  them.— 
MVHaXO. 

[26235.1— Piano  Tuning.— I  have  waited  a  week 
or  two,  hoping  some  one  would  notice  the  com- 
munication on  the  above  subject  by  "Oasis,"  on 
p.  391.  After  describing  the  mechanical  part  of  the 
construction  of  a  monocbord  for  equal  temperament 
very  clearly,  the  moment  be  comes  to  the  theoretical 

Srt  he  leaves  us— that  is,  all  idiots  like  myself— in 
e  lurch,  merely  sayiutr. 1  Divide,  as  shown  in  Fig.  2, 
for  which  you  will  probably  require  a  thin  board 
8ft.  x  18in.  The  rest  is  simple  "  (?),  Ac.  If  he  had 
stated  how  far  to  the  right  the  centre  of  the  radiat- 
ing lines  was  supposed  to  be,  also  whether  those  are 
exact  squares,  and  whether  the  diagonal  is  equally 
spaced,  nothing  more  could  have  been  desired,  ex- 
cepting the  bssuranco  that  the  sounds  obtained  when 
the  bridge  it  placed  at  the  various  linos  are  really 
fifths,  Ac.,  flattened  exactly  as  required  in  equal 
temperament.  The  arrangement  looks  to  mo  to 
be  too  good  to  be  true."— Thk  Dbmoniac. 

[88288.1— Signalling  Apparatus.— I  should  be 
glad  if  >rT.  M."  would  say  something  further  in 
respect  to  his  writing  apparatus  for  use  in  mines,  or 
advertise  his  address,  if  he  wishes  to  communicate 
privately.— Mining  Enoinub. 

[26301.]— Colliery  Manager's  Certificate.— I 
am  quite  aware  that  my  "  understanding  is  defec- 
tive, and  I  am  quite  aware  there  are  defects  in  the 
understanding  of  other  people  also;  otherwise  I 
should  have  passed  over  the  animadversions  con- 
tained in  the  reply  of  "  8.  W."  ("  W.  8."  originally) 
to  the  answer  I  gave  to  his  query.  Whether  I  was 
"  hasty  "  or  not  in  my  answer  I  leave  the  readers  of 
"  ours  "  to  judge ;  but  when  a  person  affirms  that  he 
can  pass  the  examinations,  and  thereby  obtain  a  cer- 
tificate of  competency  as  a  mine  manager,  without 
'  having  had  any  previous  "experience"  in  collieries 
—which  is  the  most  essential  and  important  part 
belonging  thereto  — I  think  to  characterise  suoh 
an  assertion  as  "  ridiculous "  is  pardonable,  even 
though  it  should  be  done  in  haste.  The  following 
quotation,  copied  from  the  official  circular  sent  to 
each  candidate  for  his  guidance  before  going  op 
for  examination,  demonstrates  the  precipitancy  of 
"8.  W.'s"  conclusions :—"  No  candidate  will  be 
allowed  to  undergo  an  examination  until  he  shows 
to  the  satisfaction  of  the  examiners  that  he  has  had 
not  less  than  three  years'  practical  axperi&nce  in 
underground  workings."  Now,  I  am  in  a  position 
to  positively  state  that  "experience"  forms  the 
most  important  element  required  at  the  hands  of 
candidates  at  these  examinations,  and  I  happen  to 
know  that  for  the  want  of  it  several  candidates  were 
turned  back  by  the  examiners,  and  were  not  allowed 
to  undergo  the  ordeal,  in  the  district  to  which  I 
belong.  I  will  dispose  of  "  8.  W.'s"  complaint  that 
his  query  " as  yet  remains  unanswered"  by  saying 
that  tbu  holding  of  a  certificate  of  competency  is  a 
guarantee  that  a  person  is  competent  to  manage  a 
colliery.  Providing  the  examination  is  conducted 
strictly  in  accordance  with  the  regulations  laid  down, 
there  must  be  a  flagrant  and  gross  dereliction  of 
duty  somewhere,  if  a  person  obtains  a  certificate 
without  having  had  any  previous  "  experience  "  in 


collieries !  And  I  am  at  a  loss  to  know  how  the 
person  referred  to  by  "  8.  W."  obtained  his,  if  the 
conditions  were  strictly  enforced  by  the  examiners. 
—Mining  Enoinbbb. 

[We  have  omitted  some  of  "  Mining  Engineer's  " 
reply,  as  several  of  "8.  W.'s"  statements  were 
not  worth  replying  to.— Ed.] 

[26832.]— Length  of  •  Strap.— Can  any  reader 
say  which  of  the  two  solutions  of  the  above  (No.  589, 

&4tt),  by  Q.  L.  Fen  wick  and  J.  H.  Drake,  we  are 
accept  as  the  correct  ono?  The  former  gives 
88-551  feet  as  the  length  of  the  strap,  while  the 
latter  gives  only  68  feet.  Now,  I  think,  such  a  con- 
siderable difference  ought  not  to  bo  allowed  to  pass 
unnoticed,  and  I  am  sure  "  Wowy"  will  be  obliged 
for  an  explanation  if  any  readers  of  the  English 
Mechanic  could  give  it.  Why  did  J.  H.  Drake 
take  the  radius  of  the  larger  pulley  B  =  4' 4563  feet, 
or,  apparently,  the  diameter  of  the  same  divided  by 
3*14169  ;  and  the  radios  of  the  smaller  pulley,  r  = 
27056  feet,  or  diameter  of  do.  +  3  14150?  If  the 
measurements,  14ft.  and  8ft.  6in.,  given  by  M  Wowy" 
are  not  meant  for  the  diameters  of  the  pulleys,  bat 
for  their  circumferences,  and  if  J.  H.  Drake  bed 
taken  them  as  such,  then  he  also  errs,  since,  in  this 
esse,  what  he  assumes  for  the  radii  of  the  pulleys 
are  in  reality  their  diameters.  Fenwick's  solution 
seems  to  me  to  be  correct  enough,  and  if  it  is  indeed 
so,  I  really  think  it  is  mnch  shorter  and  clearer 
than  that  of  Drake,  which  is  certainly  very  "  mathe- 
matical."— A.  B.  Bin-Andak. 
[26332.]— Length  of  a  Strap  — The  answers 
ren  to  this  question  in  No.  680  appear  to  be 
correct.  Referring  to  the  annexed  figure,  we  have 


K  L  =  N  E  -  28  6  feet,  and  KA-NA=7- 
426  -  2*76  «  A  N.  Then,  by  Euclid  (47,  I.). 
*/  (28-6*  -  2  76»)  =  4  694  0876  -  26-3669,  double  of 
which  -  62  7138  feet  -  total  length  of  straight 
portion  of  strap  =  AE  +  CO.  Again,  nat.  sin., 
angle  A  EN  =  AN  +  N  E  -  276  +  26  6  -  1037735, 
which  represents  an  arc  containing  6°  57'  22";  .'. 
angle  A  E  N  =  angle  K  A  P  -  angle  LET  = 
6'  6r  22".  Hence  we  have  180  -  (f?  67'  22"  x  2) 
■  180  -  11°  64'  44"  =  188°  6'  16"  =  the  number  of 
degrees  in  the  arc  ABC,  and  also  in  the  arc  E  F  G. 
Then,  as  180°  :  168°  6*  16"  ::  (7  x  81416),  or  as 
648000  :  60*116  ::  21*9912  :  20-68684  feet  *»  length 
of  the  are  A  B  C.  Again,  as  648000  :  605116  :: 
(4-25  x  31416)  :  12-46819  feet  =  length  of  the  arc 
EPQ  >>  length  covered  by  strap  on  the  small 
pulley.  Again,  circumference  of  large  pulley  = 
14  x  81416  =  43-9824  feet ;  .*.  length  covered  by 
strap  =  43  9824  -  20  63584  =  23-94656  feet.  Hence 
we  have  627138  +  23  94668  +  12-46819  -  8012856  ft. 
=  89ft.  liin.,  the  length  required.  The  length  given 
by  O.  1-.  Fenwick  is  llin.  too  short,  and  that  given 
by  J.  H.  Drake  is  21ft,  Hin.  too  short.— W.  Aim, 
Walkden. 

[26346.]— Cachexia.— After  undergoing  martyr- 
dom at  the  hands  of  three  medical  presidents  for  the 
cure  of  debility  and  "  defective  circulation,"  I  threw 
away  their  murdering  materials— iron  and  zinc  —and 
tried  cod-liver  oil,  with  cold  bathing  and  exercise. 
In  a  month  my  skin  got  a  healthier  appearance,  my 
digestion  improved,  and  bowels  became  regular.  My 
big  toe-nails  dropped  off  quite  black,  new  ones 
having  grown  underneath,  which  showed  how  bad 
my  blood  must  have  been.  Thu>  softening  of  the 
blood  gave  me  easy  digestion,  and  now  I  look  back 
on  my  former  miseries  with  a  feeling  of  thankful- 
ness at  having  been  spared  from  a  death  of  agony. 
If  " Invalid"  can't  take  the  oil,  let  him  at  least  get 
some  of  the  finest  bacon  for  breakfast,  and  try  it 
thin  upon  the  pan  ;  the  warm  oil  of  this,  taken  on 
dry  bread  or  toast,  is  great  medicine.— Anti- 
Huxbuo. 

[26350.] — Deep  8ea  Specimens. — Diatomaoeous 
makers  seem  to  be  cropping  up.  One  of  the  richest 
of  our  English  deposits  has  long  been  known  ss 
•'  Dolgelly  earth."  Why  it  should  be  called  "  Dol- 
gelly  earth  "  I  don't  know,  seeing  that  it  is  not 
found  within  thirty  miles  of  the  place.  It  comes 
from  a  lake  in  the  heart  of  North  Wales,  called 
"Cwmbychan,"  of  which  it  forms  the  bed.  It  is  a 
fine  white  mud,  made  np  of  nearly  all  silica  (90  per 
cent.)  Hoe  been  used  as  a  paint— "  silica  ted  paint," 
if  you  please.   Think  of  it,  micro  too  pists,  a  barn  or 

Kte-poBt  covered  with  diatoms  to  preserve  the  wood ! 
requires  but  little  preparation  before  mounting — 
boiled  with  a  little  washing  soda,  to  disintegrate  its 
particles,  and  afterwards  washed  in  water,  is  all  that 
it  requires.  The  forms  in  it  are  unusually  large.  I 
have  a  tolerable  supply  by  me,  and  would  willingly 
exchange  some  for  similar  diatomaoeous  or  forami- 
niferous  earth.— G.  W.  Shbubsolb. 

[26361.]— Secondary  Current.— No  doubt  the 
secondary  current  will  develop  magnetism  in  iron, 
bat  the  iron  most  be  of  the  kind  called  "  very  sensi- 
tive." unless,  as  stated  by  "  A.  F.  J.,"  the  current 
flows  only  in  one  direction.  I  do  not  think  the 
magnetism  produced  could  be  utilised.— J.  W. 
Urquhart. 


[26366. J— Bichromate  Battery.— This  arranzt- 
ment  will  not,  as  mentioned  in  an  answer  hut  wefi, 
give  a  light  for  one  hour.  The  cells  would  rtquini 
to  be  shaken  about  every  fifteen  minutes  to  keep 
them  "in  life,"  when,  with  the  addition  of  awn 
acid  after  half  an  hour,  they  may  give  a  light  for 
some  time.  Bichromate  cells  are  a  contimul 
nuisance  when  required  for  long  experiments.— J.  W. 
TJbquhabt. 

[26369.]— Worm-eaten  Shelves.— Knock  Ioom 
dust  oat  of  them ;  take  a  clean  paint-brush  and  girt 
them  a  good  dressing  with  bensoline.  One  or  two 
coats  of  paint  afterwards  will  make  a  good  job  of 
them.  The  pantry  had  better  be  cleared  of  all 
edibles,  as  the  evaporation  of  the  benzoline  may 
cause  an  unpleasant  odour  until  the  shelve*  are 
painted.  Do  not  take  a  light  in  the  pantry  whilit 
using  the  bensoline,  nor  until  you  have  finished 
painting ;  such  a  proceeding  would  be  highly  in- 
prudent.— W.  T.  M.  D. 

[26370. j— Dairy  Building— " Sir  Von"  should 
build  his  dairy  near  his  farmstead ;  but  if  he  is  going 
to  build  cowhouses,  sheds,  dairy,  Ac.  all  new,  lot 
him  select  the  highest  place  upon  his  estate  that  ku 
got  a  good  supply  of  fresh  water — for  five  reasoni: 
irrigation,  flashing  sewer,  washing  and  cleaning, 
animal  drinking,  and  domestic  use,  and  is  eats  of 
fire.  Or  drain  some  high  portion  of  his  estate  into 
a  large  tank  or  reservoir,  then  build  anywhere  most 
convenient  for  traffic,  taking  care  that  the  toe  of 
building  is  below  level  of  water,  so  that,  by  a  con- 
necting pipe  or  drain,  yon  can  have  water  forced  to 
any  part  of  your  premises.  Make  sure  of  water; 
you  will  find  it  a  good  servant.  You  don't  »; 
whether  you  are  going  to  sell  or  make  cheete  or 
butter  of  your  milk.  If  you  build  a  house  for  your 
shepherd  let  the  milk-house  be  the  north  side.  For 
keeping  milk  long  in  hot  weather,  let  the  floor  be  si 
low  ss  convenient,  of  good  floor-tiles  cemented 
together,  with  a  skirting  one  tile  deep,  oemented  all 
around,  the  skirting  to  he  level,  floor  a  little  inclined, 
with  a  plug  in  lowest  part  to  let  water  off.  By  menu 
of  a  cold  water  tap  yon  can  flood  the  floor  to  keep 
milk  cold  ;  the  water  can  be  let  off  in  a  few  secondi 
by  plug,  when  yon  go  to  use  the  milk.  Let  cheese- 
room  be  over  milk-house,  so  that  cheese  can  be 
lifted  out  of  milk-house  by  cage  and  pulley.  Hire 
water  or  steam  apparatus  in  cheese-room  ready  for 
winter.  Let  walls  be  solid,  thicknew  in  proportion 
to  sise  of  your  building ;  if  hollow,  ultimately  yon 
will  be  plagued  by  the  rata,  as  they  are  fond  of  good 
cheese.  Do  not  thatch,  bat  use  slates,  and  have  s 
ceiling  plastered  under  to  prevent  summer  best 
Don't  study  beauty,  bat  economical  arrangement*, 
for  there  are  plenty  of  farms  in  this  country  from 
200  to  300  acres  that  require  two  or  three  servanti 
more  than  they  ought  to  do  if  the  farms  were 
arranged  differently.  —  Curlt-HKADXD  Plouok- 
BOT. 

[26376.]  —  Levelling.  —  Simple  levelling  is  per- 
formed as  follows :— Let  A  and  H  be  two  points  whose 
difference  of  level  is  required.  Plant  the  instrument 
at  D,  and  adjust  it  to  a  horisontal  position.  Toe 
way  to  bring  the  level  to  a  horizontal  position  (pro- 
vided the  instrument  is  not  out  of  adjustment)  u  to 
bring  it  as  near  level  as  possible  by  the  legs,  thee 
turn  the  telescope  over  two  of  the  parallel  plate 
screws.  If  not  already  level,  level  it  by  unacrewuif 
the  one  screw,  and  screwiLg  up  the  other  till  yon 
bring  the  bulb  to  the  centre,  then  turn  it  a  quarter 
round,  and  repeat  the  operation.  Perhaps,  when 
yon  turn  the  telescope  back  over  the  first  two  pair 
of  screws,  the  bulb  may  not  be  in  its  centre :  bat 
just  repeat  the  operations  till  yon  get  the  bulb  to 
remain  in  the  centre  of  its  run  during  a  complete 
revolution.  If  you  cannot,  that  shows  the  level  a 
not  perpendicular  with  the  axis  upon  which  it  mm 
—for  which  adjustment,  if  required.  I  shall  be  happy 
to  let  you  know.  Bead  off  AC  the  height  of  a  level- 
ling-staff  held  at  A,  then  turn  the  telescope  roend 
and  read  off  the  same  staff  held  at  H  ;  then  AC  a 
the  height  of  -  K,  the  axis  of  the  telescope  sbore  toe 


point  A.  and  EH  is  the  height  of  K  above  snotbj 
point,  H  :  and  it  is  evident  that  EH  -  AC  =  OH 
or,  in  other  words,  the  horisontal  hair  of  the  tele- 
scope bisects  a  line  on  the  levelling  staff  at  AC -jay 
9ft.  Sin.— then  turn  the  telescope  round  to  the  »tal 
at  EH,  when  it  will  bisect  another  line— say  15ft  Ou, 
—then  subtract  the  9ft.  Sin.  from  15ft.  Bin.,  and  tat 
quotient  will  show  a  fall  of  6ft.  Sin.  In  this  opera- 
tion the  station  A,  at  which  the  staff  is  first  raw 
off.  is  called  the  back  station,  and  the  station  H .  » 
called  the  fore  station,  and  if  the  reading  off  the 
staff  at  the  back  station  be  greater  than  at  the 'ore 
station,  the  differeuoe  of  level  is  called  a  rise ;  but  ■ 
the  reverse,  it  is  called  a  fall.  When,  from  the 
nature  of  the  ground,  or  the  great  distance  between 
the  two  points,  they  cannot  both  be  observed  noma 
single  spot,  a  series  of  single  levels  must  be  taken. 
The  fore  station  at  each  operation  must  be  the  batf 
station  at  the  next  operation,  and  from  the  com* 
nation  of  all  the  results  thus  obtained  the  required 
difference  of  level  is  thus  attained.- A  Majbon. 
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[26416/]-  DiaaolTinc  Old  White-load. —Try 
faming  nitric  acid  ;  apply  it  with  a  straw  or  slip  of 
wood.  Aquafortis  is  the  same  thins;.  I  know  by 
experience  that  this  "  plays  old  gooseberry  "  with 
paint. — MuttANO, 

[26416.]-8older.— As  Mr.  Lancaster  says,  the 
very  best  soft  solder  is  made  of  tin  and  lead ;  hot  it 
is  not  yellow,  nor  do  I  know  of  any  soft  solder  that 
is.  Are  yoa  quite  sure  that  the  yellow  solder  has 
not  been  Tarnished  oyer  ?  Or  is  it  not  an  ordinary 
brazing  solder  containing  copper  F  Try  to  get  in- 
formation on  these  points,  and  then,  bnt  not  before, 
I  can  assist  yon.— Popacatapbtu 

J 26428.]— Steatite.— Steatite  is  a  mineral  also 
led  soapstone,  consisting  of  silicic  acid  united  to 
magnesia.  Olivine,  meerschaum,  and  talc  have 
nearly  similar  composition,  bnt  I  am  not  aware  that 
it  is  usual  to  "  make  "  steatite.  What  does  the 
querist  mean  ?  Is  it  perhaps  some  cement  (hydraulic) 
prepared  from  steatite  to  which  he  refers  ?  Let  him 
tie  mora  explicit,  and  I  will  endeavour  to  get  him  the 
information  he  requires. — Alpha  Beta.. 

[26440  ]— Chemical  momenta.— The  following 
is  a  table  of  the  elements  at  present  known,  with 
their  names,  symbols,  atomic  weights,  and  valencies. 
The  valencies  are  those  assigned  by  Frankland,  as 
are  also  the  atomic  weights,  except  in  the  case  of 
gallium,  which  is  arrived  at  by  a  calculation  of  my 
own,  and  requires  experimental  verification : — 


Name. 

..  Symbol. 

...  At.  Wt.  . 

.  Valency. 

Aluminium 

Al 

...     276  .. 

IV 

Antimony 

8b 

...  122 

V 

Arsenic 

As 

...  75 

V 

Barium 

Ba 

...  187 

n 

Bismuth 

Bi 

...  208 

V 

Boron  . . . 

B 

...  11 

in 

Bromine 

Br 

...  80 

i 

Cadmium 

Cd 

...  112 

ii 

Caesium 

Cs 

...  183 

i 

Calcium 

Ca 

...  40 

ii 

Carbon... 

0 

...  12 

IV 

Cerinm... 

Ce 

...  02 

VI 

Chlorine 

CI 

...     36-6  .. 

I 

Chromium 

Or 

...     625  .. 

VI 

Cobalt  ... 

Co 

...  68-8 

VI 

Copper ... 
Didymium 

Cu 
D 

...     636  .. 
...  96 

n 
ii 

Fluorine 

P 

...  19 

i 

Gallium 

Ga 

...  66P 

VI  t 

Glucinnm 

G 

...  14 

n 

Gold  ... 

An 

...   1967  .. 

hi 

Hydrogen 

H 

1 

i 

Indium... 

In 

...  74 

ii 

Iodine  ... 

I 

...  127 

i 

Iridium 

Ir 

...  198 

VI 

Iron 

Fe 

...  56 

VI 

Lanthanium 

L 

...  92 

n 

Lead  ... 

...  Pb 

...  207 

IV 

Lithium 

...  Li 

7 

i 

Magnesium 

...  Mg 

...  24 

ii 

Manganese 

...  Mn 

...  65 

VI 

Mercury 
Molybdenum 

...  200 

ii 

Mo 

...  92 

VI 

Nickel  ... 

...  Ni 

...     68-8  . 

VI 

Niobium 

Nb 

...     976  .. 

IV 

Nitrogen 

N 

...  14 

V 

Osmium 

Os 

...  199 

VI 

Oxygen . . . 

...  0 

...  16 

n 

Palladium 

...  Pd 

...  106-6 

IV 

Phosphorus 

...  P 

...  31 

V 

Platinum 

Pt 

...    197*4  . 

IV 

Potassium 

...  K 

...  39 

i 

Rhodium 

Rh 

...  101 

VI 

Rubidium 

Rb 

...     85-6  . 

i 

Ruthenium 

...  Ru 

...  lot 

VI 

Selenium 

8e 

...  79 

VI 

Silicon  ... 

...  Si 

...  285 

IV 

Silver  ... 

...  Ag 

...  108 

I 

Sodium... 

...  Na 

...  23 

I 

Strontium 

8r 

...     87'5  . 

n 

Sulphur 

...  S 

...  32 

VI 

Tantalum 

...  Ta 

...    1875  . 

rv 

Tellurium 

Te 

...  128 

VI 

Thallium 

...  n 

...  201 

.  IormP 

Thorium 

...  Th 

...  231-5 

rv 

Tin  ... 

Sn 

...  118 

IV 

Titanium 

...  Ti 

...  60 

rv 

Tungsten 

...  W 

...  184 

VI 

Uranium 

...  u 

...   120  P  . 

VI 

Vanadium 

...  V 

...   •11*  . 

V 

Yttrium 

...  Y 

...  68 

n 

Zinc 

...  Zn 

...  65 

n 

Zirconium 

...  Zr 

...  90 

rv 

•  Roeooe. 

tMendelejefl. 

—8.  Bottonb. 

[26441.]— Spectrum  of  Chlorine. — Morren.  in 
the  Comptea  Rendut,  lxviii.,  p.  876.  gives  the  follow- 
ing account  of  the  absorption  spectrum  of  chlorine : 

— "  The  spectroscope  employed  consisted  of  five 
prisms  of  highly  dispersive  flint  glass,  and  the 
chlorine  examined  was  inclosed  in  a  tube  two  metres 
in  length,  through  which  the  light  was  made  to  pass. 
The  lines  began  to  be  visible  in  that  part  of  the  spec- 
trum near  B.  They  vary  in  intensity,  fineness,  and 
mode  of  grouping,  and  exhibit  so  slight  free  spaces. 
They  have  no  regular  order,  and  extend  beyond  the 
ray  F  towards  the  ray  2,110  of  Kirchhoffs  scale.  In 
this  last  portion  they  are  very  numerous,  and  almost 
equidistant.  The  solar  spectrum  proper  continues 
visible  as  far  as  2,210,  but  after  that  the  light  is 
completely  absorbed.   Chlorine,  therefore,  absorbs 


the  coloured  portion  of  the 


where  the 


chemical  rays  are  most  abundant.'' — 8.  Bottonb. 


[26442. 1— Strength  of  Crystal.— As  a  rule  the 
composition  of  soda  crystals  is  pretty  constant, 
being  Na,  CO,  +  10  H,  O— that  is  to  say,  they  con- 
tain nearly  63  per  cent,  of  water  of  crystallisation, 
the  whole  of  which  can  be  driven  off  by  exposure  to 
a  red  heat.  The  simplest  way  of  ascertaining  the 
amount  of  water  in  these  crystals,  supposing  them 
to  be  otherwise  tolerably  pure,  would  be  to  expose 
lOOgrs.  to  a  red  beat  for  a  few  minutes  in  a  platinum 
crucible,  and  then,  when  cold,  to  note  the  loss,  which 
represents  water,  and  which  should  in  no  case  exceed 
63  per  cent.  Nor  do  I  suppose  it  ever  will,  for  the 
mere  fact  of  the  soda  being  in  crystals  is  a  proof  of 
the  constancy  of  its  composition. — S.  Bottonb. 

[26443.]— Strength  of  Crystal— Your  question 
is  rather  vague.   Soda  crystals  contain  :— 

Na,0  (real  soda)   62  -  216  per  cent. 

CO*  (carbonic  anhydride)     44  -  16  4  „ 

H,6  (water)    180  ■  6SD  „ 
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Therefore,  lib.  of  soda  crystals  contains  4,410  grains 
of  water  and  1.612  grains  of  real  soda  (Na,0).  If 
yon  dissolve  lib.  of  soda  crystals  in  21b.  of  water 
yon  will  have  1,612  grains  of  Ns-0  in  18.410  grains 
of  water,  or  about  8*2  per  cent,  of  soda.— H.  B.  F. 

[26443.1  —  Sweet  Toned  Harmonium.  —  Our 
friend  "  Saul "  states  that  narrowing  the  channels 
would  injure  the  tone.  I  have  proved  myself,  by  ex- 
periment, that  this  is  not  exactly  correct.  I  once 
made  a  pan,  the  channels  of  which  were  very  little 
wider  than  the  vibrator  itself,  and  with  the  best 
English  reeds  produced  a  tone  far  superior  to  some 
of  Alexandre's  harmoniums.  I  distinctly  assert  that 
this  does  and  will  not  prove  satisfactory  in  every 
case,  particularly  with  an  amateur.  I  take  the  op- 
opportunity  to  advise  "Solon"  not  to  think  of 
having  narrower  keys.  It  is  neither  wise  nor 
advantageous  to  do  so,  and  is  never  done,  except  on 
very  small  reed  instruments,  by  any  harmonium 
builder.  I  once  thought  the  same  as  "  Solon,"  but 
I  fonnd  out  by  after  experience  that  I  was  greatly 
mistaken.— G.  Fbtbb,  Swansea. 

[26444.]— Bound.— Mr.  Thomas  Harrison  says 
it  is  incomprehensible  to  him  how  it  is  tbat  the 
"  pitch  "  of  a  speaking-pipe  should  be  flattened  when 
the  resonance  produced  by  a  similar  pipe  alongside 
is  stopped.  So  it  is  to  me.  Is  Mr.  Harrison  sure 
that  the  pitch  is  altered  P  Mr.  Lancaster  explains 
it  by  saying  that  "  the  introduction  of  the  paper 
destroys  the  tone  of  the  second  pipe ;  henoe  the  two 
will  not  synchronise,  and  dissonance  is  the  result." 
Surely  Mr.  Harrison  can  detect  the  difference  between 
dissonance  and  "considerable  flattening  of  pitch." 
Let  both  pipes  speak,  then  try  the  piece  of  paper,  and 

5 on  onght  to  have  beats— not  so  many  as  to  make  a 
issonance.  The  flattening  of  the  pitch  in  the  cose 
cited,  where  only  one  pipe  has  wind,  is  cue,  I  suspect, 
to  an  aural  illusion;  for  the  speaking-pipe,  heins;  the 
only  one  supplied  with  wind,  onght  to,  and,  J  believe, 
does,  give  just  the  same  number  of  vibrations 
whether  the  paper  is  placed  in  mouth  of  the  other  or 
not.  Leave  the  paper  in,  and  let  the  pipes  rest  for  a 
time ;  then  try  if  the  speaking  pipe  will  make  the 
other  sound,  or  is  itself  flat.— Saul  RtKea.. 

[264450— Copying  Tracings  by  Ferro  Prus- 
sia te. — I  am  nnaoqnainted  with  any  process  the 
details  of  which  are  exactly  like  those  mentioned  by 
"Glorb,"  the  nearest  approach  being  Sir  John 
Herschel's  "  Cyanotype,"  of  which  I  annex  an  out- 
line :— "  Paper  is  washed  over  (in  the  dark)  with  a 
solution  of  ammonia- citrate,  or  ammonia- tartrate  of 
iron,  of  the  strength  of  40gr*.  of  salt  to  los.  of 
water.  When  the  surface  is  perfectly  uniform,  the 
paper  may  be  dried,  and  kept  in  a  portfolio  away 
from  the  fight  for  use.  This  paper  is  used  in  the 
ordinary  way.  Any  object  to  be  copied  is  placed 
over  it  and  exposed  to  sunlight  for  from  10  to  20 
minutes.  On  removing  the  paper  from  the  pressure- 
frame,  a  yellow  iauure  of  the  superposed  body  ap- 
pears in  contrast  with  a  brown  surface.  AU  the 
parts  exposed,  are  changed  brown  by  the  decom- 
position of  the  iron  salt.  If  the  paper  is  now  soaked 
in  water,  it  will  be  found  that  the  yellow  parts 
dissolve  out,  bnt  that  the  brown  parts  remain 
unchanged.  If,  however,  the  picture,  without  being 
washed  with  water,  be  treated  with  a  strong  solution 
of  ferrooyanide  of  potassium  (ferro-prusaiate),  all 
the  exposed  parts  become  bine,  which  is  considerably 
exalted  by  subsequently  soaking  in  a  solution  of 
carbonate  of  soda,  which  serves  at  the  same  time  to 
dissolve  out  the  unchanged  salt,  and  to  fix  perma- 
nently the  photograph."— S.  Bottonb. 

[26446].-Fern  Case— Your  soil  should  be  about 
four  inches  deep.  From  May  to  end  of  September 
yon  can  give  a  little  water  every  alternate  month ; 
from  September  to  April  yon  need  not  open  your 
case  except  to  clean  the  glass.  Do  not  water  when 
your  glass  is  covered  with  moisture.  The  following 
British  ferns  are  suitable  for  a  ease— via.,  true 
maiden  hair  (Adiantum  Capillxu-Veneria).  rock 
spleenwort  (Atpltnium  fontanwm),  lady  fern  (Athy- 
rium  Filix-Pemina),  naked  polypody  (Gymno- 
gramma  septophyllai,  three-branched  polypody 
iPolypod  turn  Dryopteris),  hart's-tongue  (Bcolo- 
pendriwn  vulqare) ;  also  twelve  exotic  ferns,  all 
easy  to  grow  if  case  specially  constructed— vis., 
Adiantum  asrimiU,  A.  ewneatvm,  A.  formotum, 
A.  setulorum,  A.  eoneinum,  Doodia  Atpera, 
Platylomarotundifolia,  Plena  termlota  cristata, 
Pteru  Crttica,  Nephrolepia  exaltata,  Onychium 
Jajxmicum,   Lomarica  attenuata.    These  are 


beautiful  plants  not  so  scarce ;  almost  any  fern- 
vendor  will  supply  them  at  reasonable  prices.  They 
will  grow  in  a  temperature  of  from  45  to  60  degrees. 

— FBBN8. 

[26461 J— Dr.  C alias's  Iron  Wire  Induction 
Coil.— Without  taking  np  valuable  space  by  the 
description  of  an  instrument  of  little  or  no  value,  I 
will  simply  state  that  iron  wire,  owing  to  its  want 
of  conductivity,  is  always  far  inferior  to  copper  wire 
of  the  same  diameter  in  the  manufacture  of  induc- 
tion coils.— A.  F.  J. 

[26456.1—  Purfling  Violins. —  I  should  advise 
"  Daleth  *  to  abandon  the  idea  of  purflinghis  violin, 
as  it  would,  in  all  probability,  spoil  it.  violins  are 
generally  made  of  red  deal  for  the  belly,  and  maple 
or  sycamore  for  the  back,  and  I  do  not  think 
mahogany  would  at  all  improve  it.  A  good  violin 
can  never  be  made  from  the  north  side  of  a  tree. 
Use  linen  ins  teal  of  silk  with  the  almond  oil.— J.  J. 

[26456.]  —Colouring  Wax.— Use  a  little  chrome 
yellow,  powdered  finely,  or  dissolve  gamboge  in  spirit 
and  use.— R.  B.  Cave. 

[26456.]— Colouring  Wax.— Do  yon  require  a 
transparent  colour,  or  an  opaque  one  ?  If  the  former, 
try  a  strong  alcoholic  tincture  of  tnrmerio  (which, 
for  your  purpose,  can  be  made  cheaply  with  methy- 
lated spirits),  or  a  solution  of  gamboge  in  spirits. 
If  opaque  colour  be  the  desideratum,  perhaps  chrome 

GUow  (ohromate  of  lead)  will  do  as  well,  if  not 
tter  than  any  other.— Cbra. 
[26453.]  —  Miniature  Medical  Battery.  —  No 
battery  has  hitherto  been  invented  which  is  actuated 
by  air.  The  nearest  approach  to  "a  battery  with- 
out acids,  always  ready  for  use,  and  which  requires 
no  re-charging,"  is  the  magneto-electric  machine, 
consisting  of  a  permanent  magnet,  suitably  sup- 
ported, before  the  poles  of  which  are  made  to  rotate 
two  bobbins  attached  to  a  cross  piece  of  soft  iron. 
Around  these  bobbins  are  placed  coils  of  wire,  thick 
or  thin,  according  as  we  desire  electricity  of  high 
tension  or  of  large  quantity.  On  causing  these 
bobbins  to  rotate,  currents  of  electricity  pass 
through  these  coils,  and  can  be  picked  up  and  utilised 
by  means  of  a  commutator  of  proper  construction. 
See  also  reply  26339  at  page  442.  —  Audacbs 
Fobtutca  Juvat. 

[26459.]  —  Brewing  Coppers.  —  These  are  far 
better  open  than  closed,  and  heating  by  steam  is 
superior  to  fire ;  iu  fact,  with  an  open,  steam-heated 
copper,  it  is  quite  impossible  for  any  charring  of  the 
worts  to  happen.  A  copper  to  hold  35  barrels  miirht 
have  a  diameter  of  about  85in.,  and  be  about  62in. 
deep  to  the  top  of  the  crown.  With  a  fire  copper  the 
crown  requires  to  be  very  thick,  about  one  inch  soli4 
metal ;  the  sides  also  must  be  strong,  Jin.  thick. 
Coppers  boiled  by  steam  do  not  require  each  thiok 
bottoms,  and  the  best  method  of  steam  boiling  is  by 
means  of  a  steam- jacketed  copper;  another  ad- 
vantage is  that  expensive  fines  are  not  required. 
The  copper  consists  of  a  hemispherical  pan,  made 
entirely  of  one  piece  of  copper,  with  a  cast  or 
wrought-iron  jacket  outside,  at  a  distance  of  from 
two  to  three  inches,  the  steam  space  being  made 
tight  by  a  flanged  joint  at  the  brims  of  the  copper 
and  iron  pans.  Above  the  pans,  copper  is  continued 
to  the  required  height  for  the  capacity,  the  portion  of 
the  copper  being  comparatively  thin,  as  it  has  no 
pressure  to  bear ;  bnt  the  copper  pan  and  iron  jacket 
must  be  able  to  stand  a  pressure  of  201b.  on  the  square 
inch.— H.  P.  Harris,  Rotherham. 

126482.1— Burnishing.— A  jobbing  smith  cannot 
burnish  the  steel  of  stove  ornaments  to  the  perfec- 
tion of  new  ones,  as  they  are  not  burnished  hut 
finished  by  means  of  lime  buffing.  Ac.,  after  beisfr 
burnished  or  otherwise  prepared  by  fine  emery  and 
seahorse  leather  buffs.  He  will  succeed  with  prac  tiee. 
— Jno.  Habbof. 

[20W3.]—  Diatoma  or  not  Diatom*  •— Certainly 
not  diatoms.  Diatoms  never  move  about  very 
rapidly.  Even  tho  most  lively  glide  along  very 
slowly.  What"  V.  V."  saw  were  probably  monads,  or 
else  those  cosmopolitan  wanderers,  the  Paramecin  ma. 
These  have  no  flinty  covering— they  are  purely 
animal  in  nature,  and  as  such  are  totally  dissolved 
by  the  nitric  acid.  If  "V.  V."  will  advertise  his 
address.  I  will  send  him  a  small  bottleful  of  the 
Hackbridge  skimmings.— M.  Q.  C. 

[28464.]— Air  Pressure.—"  W.  8.  B."  is  not 
definite  in  his  query;  but  assuming  that  his 
reservoir  is  to  be  a  cube,  its  sectional  area  will  be 
1,296  inches,  henoe  the  bursting  pressure  will  be 


1,296  x  100  x  16  »  1,944,000  lb.  And  taking  the 
tenacity  of  gun-metal  at  6,000  lb.  par  square  inch,  of 

its  section,  we  then  get  t8*ffff  »  54  square  inches 

as  the  rapture  limit.  Now,  a  little  thought  will 
show  "  W.S.  B."  that  this  64  square  inohes  may  be 
represented  by  four  parallelograms  and  four  squares, 
and  letting  a  side  of  one  of  these  s  juares  be  repre- 
sented by  e,  we  get : — 

4«*  +  36x4+««54; 
And  from  this  we  easily  deduot  that 

•  -  -M*  ^129fl  +  M-*r nearly. 

Digitized  by  Google 


494 


ENGLISH  MECHANIC  AND  WORLD  OP  8CIENCE :  No.  591. 


July  21,  1876. 


This  shows  that  the  vessel  would  in  all  probability 
burst  if  its  sides  were  only  5  inch  thick.  "  W.  S.  B.ft 
should  also  bear  in  mind  that  increase  of  tempera- 
ture would  increase  the  danger.  Perhaps  the  limit 
of  safety  would  not  be  less  than  Sin.  thickness  of 
metal— Ex-Blacksmith,  Gorton-Brook. 

[28487.]— De  Cans*  Solar  Fountain.— I  see,  in 
my  query,  the  name"De  Cans"  has,  through  my 
bad  writing,  been  spelt  "  De  Cano."— F.  Grbbnino. 

J 26469.]— Split  in  Circular  Saw.— If  "  W.  T." 
1  drill  a  small  hole  in  the  saw  at  bottom  of  split 
be  will  find  that  answer  all  his  requirements.— J. 
Clifford. 

[264C9.]— Split  in  Circular  Saw.— Drill  six  holes, 
about  iin.  in  diameter,  along  the  line  of  the  crock, 
taking  care  that  one  of  them  falls  just  inside  it : 
countersink  the  fire  outer  holes  on  both  sides,  and 
rivet  nicely  up  with  hot  rivets  slightly  less  in 
diameter  than  the  holes.— Ex-Blacksmith,  Gorton. 
Brook. 

[26469.]-Split  in  Circular  Saw.— If  "  W.  T." 
will  cut  a  series  of  dovetails  across  the  split  in  cir- 
cular saw,  and  insert  therein  copper  dovetails, 
which  he  must  rivet  tight  by  hammering  on  each 
side,  he  will  save  the  cracked  portion  of  his  saw. 
The  edges  of  the  holes  must  be  filed  to  an  acute 


angle  from  each  side  of  saw,  half  the  thickness  of  it, 
and  the  copper  dovetail  pieces  must  not  be  quite 
long  enough  to  fill  the  hole,  but  must  fit  in  width 
exactly,  and  of  course  must  be  well  annealed,  and 
considerably  thicker  than  the  saw.  When  riveted, 
file  off  level  with  saw.  The  accompanying  sketch 
will  assist "  W.  T."— Jno.  Habrop. 

("26470.]— Working  Distance  of  Objective.— 
All  achromatic  objectives  are  named,  not  from  their 
working  distance,  but  from  that  of  the  single  lens  to 
which  they  are  equivalent  in  power.  Thus,  a  iin. 
has  commonly  a  working  distance  of  not  more  than 
iin.,  a  iin.  will  come  down  to  within  l-80in.,  an 
iin.  to  within  l-60in.  "  V.  V."  will  find  that  a  good 
many  so-called  "quarters"  are  really  ''fifths," 
opticians,  for  obvious  reasons  connected  with  test- 
revolving,  inclining  to  underrate  their  glasses. 
l-36in.  is  certainly  rather  dose  for  a  "quarter"  if 
only  75"  aperture.  l-40in.  is  the  working  distance 
of  my  "  quarter  "  of  140°.— Treadle. 

128470.]— Working  Distance  of  Objective.— 
A  single  achromatic  lens,  when  focussed  on  an 
object,  will  stand  at  nearly  the  distance  from  that 
object  that  its  focal  distance  indicates  ;  but  some  of 
our  modern  English-made  objectives  are  composed 
of  three  or  four  sets  of  single  achromatic*,  besides 
"flat  fronts,"  &c.  The  consequence  is,  that  the 
maker  sells  the  lens  by  a  name  which  indicates,  not 
the  actual  distance  of  the  front  lens  from  the  object, 
but  its  magnifying  power  as  compared  with  a  single 
lens.  Ton  will  find  this  to  occur  more  particularly 
in  English  achromatic*.  Great  advantages  un- 
doubtedly accrue  from  tbe  use  of  thiok  fronts ;  but 
corresponding  and  (for  the  present)  irremediable 
disadvantages  are  thereby  also  introduced.  We 
cannot  illuminate,  by  direct  light,  any  opaque  object 
in  a  satisfactory  manner,  when  using  one  of  the 
modern  Jin.  O.  G.,  for  the  distance  between  the 
O.  G.  and  the  object  is  so  slight  that  little  or  no 
light  can  be  thrown  upon  it.  and  the  little  that  can 
goes  very  obliquely.  I  think  l-36in.  is  too  short  a 
focuB  even  for  a  modern  quarter;  1-10  is  the  least 
I  should  admit.  Take  my  advice,  do  not  be  taken 
in  by  any  maker's  name,  or  any  "focal  leugth:" 
just  try  the  lenses  on  some  invariable  test-object, 
and  take  that  one  which,  at  equal  price,  will  give 
the  best  definition,  most  light,  least  chromatism, 
and  longest  working  distance.— M.  Q.  C. 

[88471.]— Heating  by  Galvanism.— To  state 
categorically  the  number  of  Bunsen's  cells  required 
to  heat  an  iron  wire  60ft.  long,  i  of  an  inch  thick,  to 
redness,  without  knowing  the  conductivity^  of  the 
wire,  is  rather  a  difficult  undertaking ;  but  judging 
from  some  experiments  made  roughly  while  at  Dr. 
Caplin's,  I  should  say  that  no  fewer  than  300  quart 
cells,  coupled  for  quantity,  would  be  required.— 
Electrician. 

[26471.]— Heating  by  Galvanism.— In  looking 
over  a  rongh  copy  of  my  replies  last  week  I  fiud  I 
had  put  300  as  the  number  of  Bunspn  elements 
required.  If  I  repeated  this  in  the  copy  I  sent  yon, 
I  have  made  a  gross  but  simple  error.  The  number 
required  will  be  nearer  8,000,  even  if  that  suffices.— 
Bath  Electrician. 

[20174.]— Goats.— Could  not M Caper"  put  a  small 
rail  fence  round  the  trees,  or  tether  tbe  goats  ?  It's 
cheaper  than  putting  a  hav-band,  smothered  with  tor, 
round  tbe  trees.— Saul  At  me  a. 

[26474.]  —  Goats.  —  Most  probably  nothing  will 
answer  so  well  the  purpose  of  "Caper"  as  a  de- 
coction of  Cape  aloes,  being  at  less  price  than 
either  of  the  other  description  of  aloes ;  but  of  course, 
tbe  application  to  the  bark  of  tress  must  be  repeated 


from  time  to  time.  To  be  applied,  when  cool,  with 
a  brush— J  ox.  to  a  pint  of  water;  in  soak  24  hours. 
—A.  Z. 

[26474.1— Goats.— Try  an  application  of  tar  as 
high  as  the  goats  are  likely  to  reach ;  or  if  the  trees 
are  of  a  delicate  kind,  and  likely  to  suffer  from  such 
an  application,  place  stakes  around  the  trees,  so  clo«e 
together  as  to  prevent  the  goats  inserting  their 
mnzzles,  and  having  bound  the  tops  together  with  a 
soft  iron  hoop,  tar  the  stakes.— Nursbrt. 

[26476.]— Bicyole  Brake.— I  have  seen  a  hind 
brake  applied  to  a  machine  with  fixed  treadles,  and 
actuated  by  a  lever  which  projected  in  front  of,  and 
in  reach  of,  the  right  handle,  so  that  when  drawn  in 
close  to  the  handle,  the  brake  was  hard  on.  But  I 
think  a  much  better  plan  is  to  have  a  front  brake 
actuated  by  tbe  thumb  of  right  hand,  and  working 
on  the  fore  wheel.  It  is  much  more  efficacious,  and 
requires  a  little  care  in  using  to  remove  all  danger 
from  the  hind  wheel  "kicking,"  or  the  machine 
"bolting"  on  the  steepest  hill.  The  other  end 
should  be  curved  to  come  close  to  the  inner  end  of 
the  right  handle,  and  made  with  a  round  stud  to  be 
pressed  with  the  thumb.— Treadle. 

[264751  —  Bioyole  Brake. —  Could  not  Mr. 
Beuthin  fit  a  jointed  lever  so  that  the  pressure  of 
one  thumb  would  bring  a  roller  brake  against  one 
of  his  wheels  P— Saul  Rymea. 

[26478.1— Memory.— If  "  M.  D.  S."  will  try  to 
thoroughly  understand  the  meaning  of  three  words— 
viz.,  attention,  observation,  association— and  apply 
his  knowledge  of  these  words  he  will  soon  have  a 
sure  guide  to  obtaining  a  good  memory.  Attention 
is  the  necessary  condition  of  mind  for  receiving 
mental  impressions  through  the  agency  of  the  five 
sense*,  and  a  habit  of  attention  must  be  cultivated, 
till  the  mind  is  capable  of  banishing  all  other  though  ts 
than  those  bearing  upou  the  subject  under  considera- 
tion. Observation  is  the  necessary  act  of  the  mind 
for  receiving  mental  impressions.  There  are  few 
who  thoroughly  observe  or  understand  the  import- 
ance of  cultivating  habits  of  observation.  Take 
such  a  common  object  as  a  feather,  and  let  any  one 
try  to  describe  it  accurately  in  writing,  and  it  will 
be  found  that  from  not  having  mental  impressions 
of  many  little  points  there  will  be  a  failure  in  trying 
to  give  an  accurate  description.  Learn,  then,  with 
attention  to  observe  closely  whatever  you  hear,  see, 
smell,  touch,  or  taste,  and  you  wiU  not  fail,  if  ia 
health,  to  receive  good  lasting  mental  impressions. 
People  often  say,  I  cannot  remember  this  or  that, 
meaning  they  cannot  recall  a  fact  to  mind  whon 
wanted,  though  the  fact  was  nevertheless  impressed 
on  the  brain,  as  evidenced  by  its  coming  to  mind 
when  not  wanted.  Of  courso  if  a  good  mental 
impression  fails  to  be  made  through  want  of  atten- 
tion and  observation  you  cannot  recall  what  was 
never  impressed,  or  has  faded  through  want  of 
definite  impression.  Association  ia  the  means  by 
which  we  index  mental  impressions,  in  order  to  find 
them  when  wanted.  A  methodical  and  trained  mind 
thinks  of  and  so  associates  a  new  idea  with  some 
previous  knowledge  on  the  subject,  such  idea  forming 
out  a  new  link  to  a  chain  already  existing  in  tbe 
thinker's  mind,  and  so  beginning  at  cither  end  or  at 
any  link  of  tbo  chain  he  can  trace  his  way  to  any 
other  link.  But  if,  through  lack  of  general  know- 
ledge, you  have  no  place  for  some  isolated  fact,  or  if 
you  want  to  recall  at  pleasure  a  number  of  isolated 
facts  or  points  for  a  lecture,  interview,  or  business. 
Ac.,  you  cannot  do  better  than  make  an  artificial 
index  by  having  a  number  of  fixed  mental  pegs— so 
to  speak— which  pegs  can  always  be  rapidly  seen 
mentally,  and  so  recall  the  facts  hung  upon  them 
by  association.  I  will  give  a  short  illustration, 
making  pegs  from  letters  of  the  alphabet : — 

Pegs.  Word  to  be  associated. 
A  ...  Acorn  ...  Nonconformity 
B  ...  Bee  ...  Toast-rack 
C  ...  Sea  ...  Kangaroo 
D  ...  Deed  ...  Onion 
E  ...  Eagle  ...  Cigar 
and  so  on.  The  acorn  is  in  conformity  with  its  cup ; 
inconformity  suggests  nonconformity;  or  the 
descent  (dissent)  of  an  acorn  on  your  hat.  Bee :  S»e 
and  hear  mentally  a  bee  bussing  on  a  toast-rack  ; 
or  bee  makes  honey — honey  on  toast  in  toast-rack. 
Sea:  Ship  on  sea  with  kangaroo  figure-head,  or 
kangaroo  leaping  over  cliff  into  sea.  Deed :  See 
mentally  onion  resting  on  a  parchment ;  mentally 
take  the  parchment  and  smell  it ;  or  a  person  may 
weep  over  a  mortgage-deed  without  an  onion. 
Eagle :  Cigar-holder  carved  in  shape  of  eagles'  claws, 
or  eagle  in  cage— mentally  puff  cigar  in  his  face 
and  make  him  blink.  I  have  written  these  associa- 
tions just  as  they  sprang  up  in  my  mind,  and  it  may 
seem  a  roundabout  method,  but  only  try  it  and  you 
will  find  after  a  little  observation  that  you  can 
make  associations— either  directly  or  indirectly,  it 
does  not  much  matter,  as  thought  is  as  quick  as 
lightning— with  the  greatest  ease ;  and  you  will  be 
possessed  of  a  power  which  will  be  a  marvellous  help 
in  taking  off  the  strain  from  the  mind,  and  saving 
time  which  is  lost  in  fishing  for  ideas  which  seem 
lost.  I  shall  be  happy  to  communicate  with  any  of 
j  our  readers  interested  in  the  subject  who  choose  to 
advertise  their  addresses,  and  give  them  what  help 
I  can  — G.  G.  P. 

[26*79.]— Well-water.— A  clear  description  of 
the  methods  of  detecting  "organic  matters,  calcium, 
magnesium,  strontian,  iron,  sulphur,  lead,  sodium, 
and  potassium,"  in  water  would  occupy  considerable 
space.  Consult  any  book  on  chemical  analysts.— 
Alfred  H.  Allen. 


g 6480.]— Mathematical  Instrument  Screws, 
y  no  means  "  oil "  the  screws  of  yonr  instm- 
ments,  as  yon  would  thereby  render  them  useless  by 
causing  them  to  "slip."  so  that  you  could  never 
depend  upon  them  remaining  fixed  in  position.  Yob 
will  find  the  stiffness  wear  off  quits  soon  eaeogb 
without  assisting  it.— C.  C.  Fox. 

[984B0.]— Mathematical  Instrument  Screws. 
— The  screws  of  these  instruments  are  not  generally 
oiled,  but  if  they  are  lightly  touched  with  a  little 
pure  olive  oil  on  the  finger  it  cannot  do  any  harm, 

Srovidiug  that  the  quantity  applied  does  not  ran 
own  on  to  tbe  pens.  When  the  instruments  an 
rusty,  it  is  not  a  bad  plan  to  rub  or  polish  them  with 
a  small  quantity  of  finely-powdered  whitinr, 
planed  on  a  piece  of  very  soft  chamois  leather.— G. 
Fryer. 

[26481.]— Stammering-.— If  "Anxious"  will  tap 
with  his  finger  at  every  syllable  he  utters,  he  will 
find  no  difficulty  in  getting  on.  If  he  finds  this  toe 
tedious,  let  him  speak  very  slowly  through  his  ekess 
teeth.  An  hour's  reading  aloud  every  day,  by  after 
of  the  above  methods,  would  entirely  cure  him  insii 
months,— E.  A.  Nuth. 

[36*81.]  —  Stammering.  —  If  "Anxious"  will 
adopt  the  following  plan,  be  may  perhaps,  with  pa*, 
severance  and  time,  overcome  his  habit.  Let  bin 
hold  a  lighted  candle  in  front  of  him  as  if  he  intended 
to  blow  it  out ;  then  endeavour  to  speak  slowly,  at 
the  same  time  blowing  the  words  out  with  sufficient 
force  to  extinguish  the  light,  and  if  he  continues  to 
do  this  about  once  a  day,  say  bed-time,  and  at  all 
times  when  he  makes  an  effort  to  speak  to  "blow" 
his  words  out  slowly,  he  will  find  it  benefieial  to  bis 
speech.  I  know  people  who  have  cured  themselves 
in  thin  way,  and  show  no  signs  of  stammering.— 
Wilfred. 

[25481.]— Stammering.— I  was  troubled  inexactly 
the  same  way  for  about  five  years  when  I  was  shoot 
10  years  old.  Mine  was  dne  to  nervousness  and 
weakness.  You  should  speak  slowly,  and  try  to  folly 
articulate  your  words,  especially  those  that  are  most 
troublesome,  and  do  not  think  about  it  beforehand 
when  you  are  going  to  speak  if  you  can  help  it.  I 
have  known  several  who,  like  myself,  have  entirely 
got  rid  of  it  as  they  have  grown  older,  so  don't 
despair. — Iota. 

[26181.]  —  Stammering.  —  Many  methods  have 
been  snocessf  ully  tried  for  the  cure  of  this  dii t  resting 
complaint,  bnt  as  different  cases  require  different 
modes  of  treatment,  it  is  as  well  to  obtain  the  assist- 
ance of  a  qualified  medical  man.  Dr.  Altechnl 
appears  to  have  been  particularly  successful  in  bis 
cases.  But  one  means  may  be  adopted  which  will 
enable  even  the  most  confirmed  stammerer  to  speak 
distinctly— vis.,  let  him  think  what  sentence  be 
intends  to  say,  and  sing  it  in  one  monotonous  note ; 
that  is,  sing  it  slowly,  to  each  comma  or  stop,  with 
one  continued  emission  of  the  voice,  to  one  not*, 
just  as  in  chanting.  No  sentence,  however  difficult 
otherwise,  will  then  present  any  difficulty.— Babbot- 
tone. 

i 26481.— Stammering.— It  is  not  a  wonder  that 
Luxious  "  finds  himself  growing  worse  in  this  de- 
fect, for,  instead  of  labouring  to  destroy  it,  be  is 
unconsciously  encouraging  its  continuance.  For 
instance,  he  states  that  when  unable  to  express  bin- 
self  on  a  certain  subject,  he  hurriedly  says  some- 
thing else,  whioh,  from  its  nnsuitableness,  becomes 
ridiculous— thus  exposing  himself  to  the  laughter  of 
others,  which  is  extremely  painfnl  and  very  hard  to 
bear.  A  constant  friend  of  mi  no  was  afflicted  in 
thi*  manner  until  he  was  about  18  years  old,  at 
which  time  he  was  perfectly  oared  by  constantly 
observing  the  three  following  rules:— 1st  Before 
speaking  to  go  over  in  his  mind  what  he  wished  to 
say.  2nd.  To  deliver  his  speech  Blowly  and  dis- 
tinctly. 3rd.  Always  to  stop  altogether  when  be 
began  to  stammer.  I  am  aware  that  there  ii  so 
involuntary  stoppage,  but  there  is  also  an  inclina- 
tion to  force  out  the  intended  word,  and  this  forcing 
conduces  to  the  firmer  establishment  of  the  defect. 
The  first  rule  impresses  the  speech  on  the  mind ;  the 
second  puts  you  on  your  guard,  enabling  von  to 
observe  the  approach  of  the  stammer,  and  thus 
giving  power  to  observe  the  third,  which  gives  time 
to  recover  breath  and  to  recommence  where  yon 
were  obliged  to  stop.— Konfoucius. 

[26482.]—  Salioylio  Acid— Carbolic  acid  combines 
with  sodium  to  form  sodium  carbolate  (or  phenylate, 
as  it  is  also  called) :  when  this  is  treated  with  car- 
bonic acid  gas  (carbon  dioxide)  sodium  salicylate  a 
produced,  from  which  the  acid  may  be  expelled  by 
treatment  with  a  stronger  acid.  Whether  this  i«  the 
method  followed  in  the  manufactures  I  regret  to  ssy 
I  am  unable  to  statc-O,  Q.  Q. 

[26482.]  — Salioylio  AoicL— When  phenol  (car- 
bolic acid.)  or  ere  sol.  and  perhaps  others  of  the  claw 
of  phenols,  are  combined  with  an  alkali  metal,  «uch 
as  sodium  or  potassium ,  thus  forming  phenol-sodiam 
(often  called  phenatc  of  soda),  and  well-dried  car- 
bonic anhydride  is  passed  through  the  dry  poweer  « 
phenol-sodium  heated  to  1005  to  2W  C,  the  reaction 
occurs  which  produces  salicylate  of  sodium  andoMSf 
compounds.   The  salicylate  of  sodium,  on  dissolving 
in  water,  and  then  being  decomposed  by  hydroootonc 
acid,  produces  salicylic  acid,  and  chloride  of  sodium, 
as  explained  by  the  equations- 
Phenol.         Salicylate  of  sodium. 
CHsO+COj+Na-NaCyHA+H  and 
Salicylate  Salioylio 
of  sodium.  acid.  _ 

NaC7H»Ol+HCl-C7H9Ol+Naa 

Digitized  by  VjOOg  IC 


July  21,  1876.        ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE:  No.  591. 


495 


Now,  by  the  above  process,  salicylic  acid  is  very 
expensive,  ami  its  application  in  the  arts  limited ; 
bat  owing  to  the  greatly  increasing  demand  for  the 
article,  modifications  in  tho  process  have  been  intro- 
duced to  the  intent  of  lowering  its  cost.  Kolbe  has 
patented  a  process  which  materially  cheapens  it.  He 
takes  strong  crude  soda  liquor  of  known  strength, 
and  dissolves  therein  sufficient  of  previously  melted 
crystals  of  carbolic  acid  to  saturate  tho  caustic  soda. 
The  solution  is  then  evaporated  to  dryness  in  an  iron 
capsule,  and  stirred  to  form  a  powder.  The  sodium 
carbolate  so  obtained  is  then  gradually  heated  in  a 
retort  to  220°  to  260'  C  in  a  current  of  dry  carbonic 
anhydride.  It  might  be  expected  that  a  molecule  of 
carbonic  anhydride  wonld  be  introduced  into  the 
molecule  of  sodium  salicylate ;  bnt  this  is  not  the 
case,  only  half  the  sodium  carbonate  being  converted 
into  salicylate,  as  explained  in  the  equation— 

§H-ONa}  +COa=C6H4ONaCOONa  +  C6HsOH 

In  two  molecules  of  sodium  carbolate  under  tho 
influence  of  C02,  an  exchango  of  H  and  Na  takes 
place,  so  that  carbolic  acid  and  disodic  carbolate 
result,  which  latter  combines  with  COj  to  form 
disodic  salicylate. 

Sodium       Sodium        Disodic  Carbolic 
oarboUte.   carbolate.     carbolate.  acid. 
CeH5ONa + CgHjONa = C«,H4NaONa  +  C6H5OH 
Disodic  Disodio 
mrbolat*.  salicylate. 
C8H4NaONa + CO, = C.H4ONaCOONa, 
and  from  the  solution  of  the  disodio  salicylate  in 
water,  the  salicylic  acid  is  separated  by  hydrochloric 
acid.   The  process  has  cheapened  the  article  at  least 
50  per  cent.— H.  P.  Harris. 

[20183.]— 8 ilvering  Brass  and  other  Metals.— 
Brass,  copper,  bronze,  and  similar  metals,  cnn  be 
qniekly  silvered,  withoutthe  battery,  byrubhingthem 
with  a  solution  of  chloride  of  silver  (prepared  by  pre- 
cipltation  with  common  salt)  in  hyposulphite  of 
soda.   Tried  and  found  successful.— Axybjte. 

mtm .1— Teita  for  Acids.—"  W.  B.  D."  will, 
with  a  little  practice,  be  able  to  detect  the  three 
adds— acetic,  nitric,  and  hydrochloric— by  their 
respective  odours  ;  the  acetic  bavins'  au  odour  which 
is  not  very  easily  forgotten;  the  nitric  and  hydro- 
chloric are  not  very  unlike  each  other  to  an  amateur 
in  their  odours ;  consequently  be  will  need  a  little 
extra  experience  to  distinguish  between  them. 
Sulphuric  and  uric  acids  have  no  odour  except  when 
heatrd.  To  test  for  acetic  acid  with  reagents  yon 
will  find  the  iron  test  about  tho  best.  To  accomplish 
it  add  to  acetic  acid  or  an  acetate  sesquichloride  of 
iron  and  ammonia  (you  need  not  add  NH3  if  the 
acetate  is  neutral),  and  the  liquid  will  acquire 
a  deep  red  colour;  on  boiling  the  liquid  the 
aesquioxide  is  precipitated  as  a  basic  acetate  in  the 
form  of  brown  flakes,  the  supernatant  liquid  be- 
coming colourless.  Nitrate  of  silver  added  to  neutral 
acetate  gives  a  white  crystallih  pre  Si  i<::teof  acetate 
of  silver,  soluble  in  ammonia,  sparingly  soluble  in 
water,  free  acetic  acid  not  inrrpiinue  their  solubility. 
By  beating  acetates  with  sulphuric  acid  (concen- 
trated) hydrate  of  acetic  acid  is  evolved,  which  is 
easily  recognised  by  its  odour.  On  the  addition  of 
alcohol  to  this  solution  acetic  etuer  is  evolved ;  it 
has  a  very  agreeable  odour.  Tho  best  test  for 
sulphuric  acid  is  to  add  a  solution  of  any  barium 
salt,  firstly  adding  hydrochloric  acid,  when,  barium 
sulphate  will  be  precipitate.  1.  c  .-i!  .  recognised  by 
its  insolubility.  In  this  test  care  must  be  taken  that 
the  solution  is  very  dilute,  as  strong  acids  precipitate 
it,  especially  strong  nitric,  but  if  water  is  added  it 
immediately  dissolves.  To  detect  free  sulphuric 
acid  in  the  presence  of  a  sulphate,  mix  with  sugar  in 
an  evaporating  basin,  and  evaporate  lo  dryness,  not 
getting  it  to  spurt  or  boil.  If  any  is  prespnt  a  black 
residue  will  remain— in  minute  quantities  a  dirtv 

E colour  only.  Nitric  acid  cnn  be  recognised 
e  red  fumes  formed  on  beating  with  copper 
i  or  turnings.  To  detect  nitrates,  make  a 
solution  of  the  substance  under  examination ;  put  in 
a  crystal  of  ferrous  sulphate— don't  let  it  quite  dis- 
solve— then  pour  gradually  down  the  side  a  little 
sulphuric  acid,  and  you  will  get  a  black  ring  whore 
the  two  liquids  meet.  If  a  nitrate  is  mixed  with 
copper  filings  and  strong  sulphuric  acid,  then  boiled, 
the  air  inside  the  tube  will  acquire  a  red-brown  tinge, 
best  seen  by  looking  down  the  tube.  Nitrates  will 
deflagrate  when  heated  on  charcoal.  Dissolve 
a  little  carbolic  acid  in  sulphuric,  and  add  a 
drop  to  a  nitrate  ;  a  pretty  red  colour  is  formed  ; 
it  changes  to  a  lighter  red  after  standing.  This  is 
a  very  delicate  test  for  nitric  aoid.  Another  very 
delicate  test  for  nitrio  acid  is  to  reduce  it  to  nitrous 
acid  ;  then  add  a  little  starch  paste  moistened  with 
sulphuric  acid ;  then  a  few  drops  of  a  solution  of 
iodide  of  potassium  ;  the  liquid  acquires  a  blue 
colour  from  iodide  of  starch.  The  best  test  for 
hydrochloric  acid  is  to  add  silver  nitrate,  and  you 
will  get  a  white  precipitate  of  chloride  of  silver,  in- 
soluble in  nitric  acid,  but  soluble  in  ammonia.  This 
white  silver  chloride  acquires  a  violet  colour  on  ex- 
posure to  sunlight.  If  hydrochloric  acid  is  mixed 
with  buaoxide  of  manganese,  and  heated  chlorine  is 
given  off— soon  recognised  by  its  saffocating  and 
disagreable  odour  — it  will  bleach  all  vegetable 
colours.  If  you  heat  a  little  oxide  of  copper  with 
microcosmic  salt  en  a  platinum  wire  made  into  a 
loop,  so  as  to  make  an  opaque  mass,  and  then  add  a 
•mall  quantity  of  a  chloride,  while  the  mass  is  still 
in  fusion,  ana  heat  it  in  the  reducing  flame  of  the 


blowpipe,  the  flame  will  acquire  a  violet  colour  as 
long  as  chlorine  is  present,  owin  '  to  chloride  of 
copper.  Drio  acid  is  easily  detect  I  even  in  small 
quantities,  by  adding  a  drop  or  two  of  uitric  acid  in 
a  white  porcelain  crucible ;  it  will  dissolve  with  effer- 
vescence. Evaporate  this  solution  <•  .u'  i.msly  nearly 
to  dryness,  dilute  with  a  little  water,  and  mix  with  a 
slight  excess. of  ammonia,  and  you  will  t  a  deep 
purple- red  tint  of  tnuroxide. — Daleth. 

[26486.]— Teats  for  Aoid.— (1)  Acetic  Acid  :  On 
heating  an  acetate  with  moderately  concentrated 
sulphuric  acid,  acetic  acid  is  evolved,  recognised  by 
its  characteristic  odour  (odour  of  vinegar).  (2. 
Sulphuric  Acid  :  Baric  chloride  gives  a  dense  white 
precipitate  of  baric  sulphate,  either  with  a  soluble 
sulphate  or  with  free  sulphuric  acid,  insoluble  on 
boiling.  To  detect  the  free  acid,  evaporate  with  a 
little  cane  sugar,  which  latter  is  blackened  by  the 
free  acid.  (3)  Nitric  Acid :  Add  to  the  solution  a 
crystal  of  ferrous  sulphate,  and  pour  concentrated 
sulphuric  acid  down  the  side  of  the  tube.  A  brown 
ring  will  be  fouad  where  the  two  liquids  meet  if 
nitric  acid  be  present.  To  detect  the  free  acid, 
evaporate  the  solution  with  a  few  quill  cuttings. 
These  are  turned  yellow  by  the  free  acid.  (4)  Hydro- 
chloric Aoid :  Argentic  nitrate  gives  a  white  pre- 
cipitate, readily  soluble  in  amnionic  hydrate.  The 
free  acid  may  be  detected  by  heating  with  manganic 
oxide  and  plumbic  peroxide,  and  passing  the  evolved 
gns  into  a  solution  of  potassic  iodide  and  starch 
pa'to.  which  latter  substance  will  be  coloured  blue  if 
free  hydrochloric  acid  was  present  in  the  solution. 
(5)  Uric  Acid  :  Potassic  ferrocyanide  gives  a 
reddish-brown  precipitate  with  a  solution  containing 
uranium.  Copper  gives  a  somewhat  similar  precipi- 
tate, but  this  metal  is  precipitated  from  its  solu- 
tions by  metallic  sine,  while  uranium  is  not. — 
A.  J.  8. 

[26180.J— Tests  for  Acids.— To  make  this  reply 
as  complete  as  possible,  and,  at  the  same  time,  of 
service  to  others  besides  the  actual  querist,  I  shall 
not  limit  myself  to  the  detection  of  the  acids  named, 
but  after  having  given  the  special  test  for  those 
acids  in  a  free  state,  proceed  to  describe  a  method 
by  which  nearly  all  the  acids  (or  those  more  usually 
met  with)  maybe  recognised,  even  in  combination.  I 
begin,  with  uric  acid.  This  is  nearly  insoluble  in  cold 
water,  one  part  requiring  15,000  parts  of  water  to 
dissolve  it.  A  small  portion  of  the  substance  sus- 
pected of  containing  free  uric  acid  should  be 
added  to  dilute  nitrio  acid,  the  solution  mixed 
with  liquor  ammonias  until  neutral,  and  then 
evaporated.  The  production  of  a  superb  purple 
colouration,  dependent  on  the  formation  of  mur- 
exlde,  points  to  the  presence  of  uric  acid.  For 
acetic  acid  the  body,  on  solution,  should  be  treated 
in  a  test-tube  with  an  equal  volume  of  strong  sul- 

Ehuric  acid.  Heat  is  then  applied.  No  odour  of 
nrtit  sngnr  is  given  off,  hut  a  gas  is  evolved,  and 
the  liquid  does  not  blacken.  A  distinct  pleasant 
odour,  not  unlike  that  of  methylated  spirits,  is  per- 
ceived, and  the  gas  evolved  inflames  on  the  applica- 
tion of  a  liirht,  and  burns  with  a  clear  white  flame. 
Tho  pro-..|..;e  of  free  nitric  acid  may  be  instantly 
shown  by  the  addition  of  a  solution  of  protosulphate 
of  irou.  which  must  be  poured  on  cautiously,  so  as 
not  to  mix  the  two  Bn  ids.  At  the  line  of  junction  a 
brownish  line  appears.  Sulphuric  acid  is  best 
recognised  by  its  giving  a  heavy  white  precipitate 
with  barium  chloride,  which  precipitate  is  not  redis- 
solved  on  the  addition  of  hydrochloric  acid.  Sel&nic 
acid  is  the  only  acid  giving  the  same  reaction,  bnt 
the  resulting  seleniate  of  barium  is  decomposed  on 
boiling  with  hydrochloric  acid,  which  is  not  the  case 
with  the  corresponding  sulphate.  Hydrochloric  acid 
gives  a  curdy  white  precipitate  with  nitrate  of  silver, 
insoluble  even  in  boding  nitric  acid,  but  very  soluble 
in  ammonia.  On  ignition  this  white  precipitate  does 
not  become  reduced  to  metallic  silver.  The  following 
portion  is  condensed  from  Noad'-*  "  Chemical 
Analyses"  :— A  portion  of  the  substance  to  be  tested 
for  acids  is  placed  in  a  test-tube  with  concentrated 
sulphuric  acid;  should  a  greenish  yellow  gas  be 
evolved,  having  the  odour  of  chlorine,  it  points  to 
the  presence  of  one  of  the  oxy-chlorine  acids.  As 
these  are  all  more  or  less  explosive,  heat  must  be 
avoided,  but  in  the  absence  of  this  gas  apply  heat. 
If  it  should  then  become  black,  evolving  gases,  and 
give  off  nn  odour  of  burnt  sugar,  tartaric  and  malic 
acid,  one  or  both,  are  probably  present.  Or  the 
mixture  is  decomposed,  and  evolves  gases  without 
changing  colour,  and  without  giving  off  the  odour 
of  burnt  sugar.  If  the  gas  evolved  burn's  with  a  blue 
flame  and  also  renders  lime-water  turbid,  oxalic  acid 
is  indicated.  Or  the  gas  evolved  burns  with  a  blue 
flame,  and  also  has  the  power  of  restoring  the  blue 
colour  to  tho  reddened  litmus  paper ;  this  reaction 
points  to  the  presence  of  one  of  the  cyanogen  acids. 
Or  the  gas  is  inflammable,  and  the  substance  not 
blackened.  Any  of  the  following  acids  may  be 
present— via.,  carbonic,  sulphurous,  hydrosulpburic, 
hydrochloric,  hydrofluoric,  nitric,  acetic,  benzoic, 
or  succinic.  Should  the  vapour  evolved  corrode 
glass  hydrofluoric  acid  is  present.  To  distinguish 
among  the  others,  heat  a  second  portion  of  the  sub- 
ptanci>  along  with  sulphuric  acid  and  manganese 
dioxide;  chlorine  may  be  evolved,  proving  the 
presence  of  hydrochloric  acid  or  chlorides.  Or  violet 
vapours  of  iodine  are  given  off.  pointing  to  the 
presence  of  hydriodic  acid  or  iodides.  Or,  lastly, 
dense  red  vapours,  which  colour  starch  paste  yellow, 
are  evolved.  These  are  due  to  bromine,  and  certify 
to  the  presence  of  hydrobromic  acid  or  bromides.  A 
third  portion  of  the  substance  may  now  be  heated 


with  sulphurio  acid  and  copper  filings ;  if  brownish 
red  fumes  are  evolved,  one  or  more  of  the  nitrogen 
acids  are  present.  A  fourth  portion  should  now  be 
heated  with  dilute  hydrochloric  acid ;  if  a  colourless 
gas,  which  renders  lime-water  milky,  be  given  off. 
carbonic  acid  is  present ;  if  the  gas  evolved  smell  of 
rotten  eggs,  and  blackens  lead  paper,  bydrosulphurio 
acid  is  present.  Lastly,  if  red  vapours  are  evolved, 
nitric  acid  is  present.— Q.  E.  D. 

[26188.]— Canoe— I  send  herewith  a  half-breadth 
outline  for  midship  section  of  canoe,  on  a  scale  of 
liin.  to  a  foot,  to  suit  our  columns.  "  J.  L.  Mill " 
can  easily  enlarge  it  to  full  site,  and  cut  it  out  of  a 
piece  of  dry  wood,  and  be  has  his  template.  But 


12ft.  is  very  Bhort— 14ft.  or  15ft.'would  well  repay  the 
extra  trouble  and  cost  in  speed  and  utility.  The 
short  canoes  have  been  tried,  but  their  sluggishness 
and  want  of  buoyancy  (for  a  man  of  ordinary  weight) 
have  caused  them  to  be  abandoned  for  a  longer  build. 
I  incline  myself  to  a  17ft.  canoe  for  all  purposes 
except  sailing  to  windward.— Tkeadlk. 

[20489.]— Stereotype.— 1st.  Generally  in  a  kind 
of  pasteboard,  previously  damped.  2nd.  Forced 
down  on  to  the  type  under  pressure  in  a  press.'  3rd. 
By  clectrotyping.  4th.  Tho  alkali  extracted  from 
the  ashes  of  plants  —  generally  imported  from 
Amerioa.  5th.  I  regret  I  am  unable  to  answer  this. 
—Alpha  Beta. 

[28491J-BCTS  and  Constipation.— I  think  that 
if  "  K.  R.  J.n  were  to  boil  the  eggs  soft— that  is, 
about  three  minutes— he  would  not  be  very  much 


better  to  boil  the  egg  one  hour  than  five  minutes, 
becauso  it  is  thou  more  meally  and  digestible. — Q. 
F. 

[80405.]— Estimating  Carbolic  Aoid.— The  fol- 
lowiag  method  is  said  to  be  serviceable  for  the  deter- 
mination of  carbolic  acid  iu  crude  commercial 
samples  of  the  article.  I  have  had  no  experience  of  its 
accuracy,  but  it  wonld  not  be  difficult  for  "  A.  S.O."  to 
make  a  lew  test  experiments  on  mixtures  of  known 
composition.  Ace.  of  the  sample  aro  shaken  with 
Sec.  of  solution  of  potash  (sp.  gr.  1"31)  in  alcohol  of 
OS3.  5cc.  of  petroleum  spirit  ore  theu  added,  and  the 
whole  again  shaken.  When  the  liquids  have  sepa- 
rated, ttio  volume  of  tho  lower  stratum  is  read  off. 
The  increase  in  its  bulk  shows  the  amount  of  real 
carbolic  acid  in  5cc.  of  the  sample. — Alfred  H. 
Allen. 

[26498.]  — Water  Regulator. —To  Mr.  Lan- 
caster.—This  consists  essentially  of  a  glass  tube 
cemented  at  each  end  into  brass  sockets  connected 
with  the  secondary.  A  central  wire  may  be  plunged 
into  the  water,  and  when  near  the  bottom  to  touch 
the  other  socket.  This  wire  can  be  drawn  up  at 
pleasure  ;  hence  it  is  a  simple  regulator  of  current. 
The  greater  the  volume  of  water  between  end  of 
wire  and  socket,  so  much  greater  is  the  resistance 
to  the  flow  of  current.  I  have  not  time  just  now  to 
make  sketches  and  send  full  description  of  an  electro- 
magnetic machine,  but  will  endeavour  shortly  to  send 
the  particulars  you  require. — W.  J.  Lancaster. 

[26502.1— Bloyole.— The  notion  is  absolutely  im- 
practicable. A  machine  to  generate  a  light  of  any 
value  would  take  more  force  to  drive  it  than  the 
bicycle  itself,  by  a  good  deal.  Be  content  with  a 
common  lamp. — Sigma. 

[26602.]— Bicycle.— Ton  will  be  unable  to  manage 
an  electric  light— the  battery  power  would  be  a 
great  objection ;  and,  beside  this,  a  fatal  objection 
would  be  the  vibratory  motion  of  the  bioycle.  This 
would  destroy  a  light  from  even  100  cells.  The  best 
light,  and  easiest  manipulated,  would  be  a  mag- 
nesium lamp.  This,  however,  would  have  some 
obstacles,  but  not  so  many  as  the  electric  light ;  and. 
if  you  could  manage  the  light,  you  would  find  it 
excellent  on  a  dark  evening.— W.  J.  Lancaster. 

[26503.]  —Lime-water.— If  you  suffer  from  ex- 
cessive acidity  in  your  stomach,  thon  doses  of  lime- 
water  will  prove  effectual,  although  the  dose  must 
be  large  to  do  the  work  well.  There  are  many  other 
points  not  to  be  overlooked  in  dyspepsia,  such  as 
overloading  the  stomach,  or  taking  too  great  a 
variety  of  foods  at  one  meal,  also  want  of  cleanli- 
ness, drinking,  smoking,  tobacco-chewing— these 
and  many  other  causes  tend  to  bring  oa  attacks  of 
dyspepsia;  and,  before  loading  yourself  with  too 
much  lime,  would  it  not  be  better  to  search  out  the 
cause  of  your  heartburn,  and  then  remove  the  cause, 
aud  the  effects  will  vanish  P— W.  J.  Lancaster. 

[26508.]— Defeotive  Bight.— The  spots  whiah 
appear  to  float  before  your-  eyes  are  the  so-called 
musom  volitantes,  and  are  in  many  cases  a  conse- 
quent on  debility.  When  yon  regain  your  former 
health  they  will  become  less  troublesome,  and  finally 
may  disappear.  I  should  like  to  know  at  what  dis- 
tance you  can  read  this  answer.  I  would  wish  the 
extremes— namely,  the  nearest  distance  at  which 
yon  can  read,  and  the  farthest  distance ;  then  I  will 
tell  you  what  will  best  help  you  in  your  present  con- 
dition.—W.  J.  Lancaster. 
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[28609.]—  Leclancne  Cells.— The  trough  form  is 
beat,  because  the  flat  plates  do  not  break  up  bo  freely 
aa  the  cylindrical  cells  do. — Sioha. 

[26509.]— Leclanche  Cells.— Not  by  any  means 
preferable :  but  perhaps  more  compact  when  a 
number  is  to  be  built  np.  Why  not  utilise  pickle- 
bottles,  and  pack  them  in  a  wooden  case  P— J.  W. 
TJbqohabt. 

[26611.1— Magneto -Electric  Machine.— It  will 
all  depend  on  the  site  of  the  bobbin  what  length  of 
wire  yon  will  require.  As  to  sise,  18  to  22  should  be 
thick  enough  for  your  purpose.  But  really,  as  the 
query  stands,  it  is  impossible  to-  give  particulars. 
What  was  the  cause  of  your  magnets  losing  their 
strength  P  Perhaps  they  are  not  tempered  properly, 
or  the  steel  may  be  of  an  inferior  quality.  They 
may  be  magnetised  by  transmitting  the  current  from 
three  or  four  Bunsen  cells  around  them,  using  four 
to  eight  layers  of  No.  18  to  20  cotton-covered.  Also, 
by  running  the  poles  of  a  magnet,  which  is  stronger 
than  they  are  likely  to  become,  around  them  several 
times,  commencing  and  finishing  at  the  centre  of 
curve. — J.  W.  Urquhart. 

[26518.1.— Fowl-house.— It  is  not  unhealthy  to 
keep  fowls  in  a  loft,  providing  you  put  plenty  of  sand 
on  the  floor ;  also  you  may  add  a  grass  sod  occa- 
sionally. Why  some  say  it  is  unhealthy  to  keep 
fowls  in  a  loft  is  because  it  is  impossible  for  them  to 
live  without  sand,  soil.  Ac.— Valentine. 

f"26518.]— Fowl-house.— I  would  not  keep  fowls  in 
a  foft  unless  it  was  thoroughly  ventilated:  the  best 
place  to  keep  them  iu  is  in  a  wooden  shed,  built  pur- 
posely for  them,  with  plenty  of  spaoe  and  good  ventila- 
tion. I  have  had  a  dozen  fowls  for  some  three  years, 
and  hare  had  no  loss  or  illnes*  among  them,  and  have 
been  well  satisfied  with  the  number  of  eggs  they  have 
laid.  For  the  twelve  fowls  I  have  a  run  18ft.  by  10ft. 
for  them,  and  a  shed  10ft.  by  7ft.,  rather  lofty.— W. 
J.  Lancaster. 

[29520.1  —  Colliery  Manager's  Certificate.  — 
One  year  s  "  practical  experience"  in  a  colliery  is 
not  sufficient  to  "  enable  yon  to  pass  the  examina- 
tion and  obtain  the  above."  Ton  must  have  had  not 
less  than  three  years'  "  practical  experience  "  before 
you  will  be  allowed  to  undergo  the  examination.  The 
following  is  amongst  the  regulations  laid  down  in 
the  official  form :— No  candidate  will  be  allowed  to 
undergo  an  examination  until  he  show  to  the  satis- 
faction of  the  examiner  that  he  has  had  not  less  than 
three  years'  practical  experience  in  underground 
working."— Mining  Engineer. 

[28521.]— Piorio  Add.— Picric  acid  results  from 
the  action  of  nitric  acid  on  many  substances,  such 
as  anilic  acid,  indigo,  salicylic  acid,  salioene,  carbolic 
acid,  coumarine,  or  even  silk.  Perhaps  the  easiest 
mode  is  to  treat  carbolic  acid  with  rather  more  than 
its  own  weight  of  fuming  nitric  acid,  aiding  the  re- 
action by  heat.  The  resulting  picric  acid  is  purified 
by  solution  in  hot  water  and  recrystallisation.  N.B. 
—All  its  salts  are  horribly  explosive.— A.  F.  J. 

[28525].— Carbonate  of  Ammonia — The  sul- 
phate is  mixed  with  nearly  twice  its  weight  of  car- 
bonate of  lime,  introduced  in  properly  constructed 
retorts,  to  which  '"  condensers "  or  receivers  are 
attached.  Double  decomposition  takes  place— the 
lime  takes  the  place  of  the  ammonia,  forming,  with 
the  sulphuric .  add,  sulphate  of  lime,  whilst  the 
1:  be  rated  ammonia  seizes  on  the  carbonic  acid  gas  to 
form  carbonate  of  ammonia.— A.  F.  J. 
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Tht  numbers  and  titles  of  qymim  W Mai  fSSas**  unan- 
twersd  /or  Am  wsaks  or.  inserted'  in  this  litt,  and  still 
unanswered  art  repeated  /our  wssks  afterwords.  JT#  trust 
Mr  rtadert  will  loo*  ov«r  the  list,  and  send  what  information 
tats  son /or  Us  bmttJU  of  thMr  fiOovhOomtribitton. 

Since  our  last "  Piedmont"  has  answered  29595 ;  J.  W. 
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QUERIES. 


[26531.]— B  Flat  Bombardon.— Playing  the  Eh 
bombardon  in  aa  amateur  band,  and  only  understanding 
the  treble  clef,  my  music  is  generally  arranged  in  that 
clef,  but  sometimes  I  get  musie  in  the  bass  clef.  My 
leader  tells  me  all  I  have  to  do  is  to  alter  the  signature  by 
striking  out,  if  there  are  4  flats  in  the  bass  clef,  3  of  them, 
and  playing  it  in  the  treble  clef  in  1  flat  or  P  (see 
example  1).  If  in  3  flats  strike  out  all,  and  play  in  the 

ex.  /, 


natural  key  or  0.  What  I  want  to  know  is,  most  I  alter 
the  positions  of  the  notes— vis.,  transpose  them  as  well  as 
alter  the  signature  ?  Could  yon  kindly  gire  the  signa- 
tures to  use  In  the  treble  clef,  when  the  bass  copy  stands 
in  5,  4,  3,  2,  or  1  flats,  Ac,  and  whether  I  am  to  transpose 
the  music  as  well  t  Also  say  how  much  either  higher  or 
lower  than  the  copy  ? — S.  Tccxn. 

[26532.]— Potatoes  Grown  from  Seeds.— Our 
respected  contributor,  "  Saul  Rymea,"  long  ago  adriaed 
the  yearly  planting  of  potatoes  from  seeds— vs.,  a  limited 
area,  of  course.  When  in  England  I  made  many  inquiries 
of  husbandmen  as  to  the  modus  operandi,  bat  got  only 
very  loose  replies  aneut  "washing,"  "drying,"  4c., 
whioh  left  me  as  much  at  sea  as  ever.  As  I  am  an 
enthusiastic  grower,  and  a  hearty  eater  of  this  useful 
tuber,  I  should  take  it  as  a  favour  if  "  Saul  Rymea,"  or 
any  other  contributor  of  gardening  matters  would  inform 
us  on  the  point.  Information  required  :  At  what  stage 
of  their  growth  should  the  apples  be  detached  from  the 
plant,  and  what  are  the  after  processes  P  I  presume  that 
when  they  are  placed  in  the  ground  the  same  course  mast 
be  pursued  as  with  other  small  seeds,  and  that  the  manure 
should  not  be  too  strong.— Chum*. 

[26533.]— Contents  of  Trough.— How  to  accu- 
rately determine  the  amount  of  water  in  cubic  feet 
delivered  over  a  weir,  say  a  trough,  into  whioh  an  engine 
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is  pumping,  10ft.  long,  and  18in.  wide :  the  depth  of  weir 
7 in.,  water  flowing  over  weir  lfin.  deep:  the  weir  is  a 
board,  lin.  thick,  round  edge  on  top.  Please  state  in 
plain  figures  a  formula. — B.  T. 

[26534.]— Summer  Heat  Maxima.— Will  some 
meteorological  reader  oblige  by  giving  the  maximum  shade 
temperatures,  registered  in  or  near  London,  daring  the 
past  ten  summers  respectively,  with  a  few  of  the  most 
remarkable  maxima  recorded  in  previous  years  ?  The 
dates  of  the  maxima  in  the  last  ten  summers  would  also 
be  acceptable,  bat  are  only  of  minor  importance.— Obi  do. 

[26535.]— K  qua  tore  al  Stand.— At  the  last  meeting 
of  the  Astronomical  Society,  a  description  was  given  by 
Lord  Lindsay  of  a  simple  style  of  equatoreal  that  would 
answer  for  a  small  reflector  or  achromatic.  Would  some 
correspondent  describe  this  method  with  an  example?— 
0.  L. 

[26536.]— Carving;  Trefoil*.  &C— In  oarved  work 
seen  in  churches  and  elsewhere  there  is  frequently  a  tre- 
foiled  area  or  a  quatrefoiled  circle  out  in  the  wood,  as, 
e.g.,  in  the  open  tracing  of  reading  desk  or  pulpit.  Will 
some  one  who  knows  toll  me  with  what  tools  these  are 
carved?   The  hollows  of  the  mouldings  are  as  clean  cut 


as  if  done  in  the  lathe,  whioh,  of  course,  is  impossible ; 
but  I  can't  conoeive  how,  with  a  hand  tool— a  oarved 
gouge— any  one  could  so  control  the  morement  of  the 
hand  and  wrist  as  to  keep  the  circular  form  of  cut  with 
and  across  the  grain.  I  allude  especially  to  the  hollow  or 
concave  face,  a,  a,  a,  a,  in  the  figure,— T.  L.  • 

[26537.]— Toilet  Vinegar.— Win  any  one  give  me  a 
receipt  for  a  good  toilet  vinegar,  and  state  of  what  use  it 
is  for  the  hands  P — E.  B. 

[26538.]— Drawing  and  Roving  Frames.— I  have 
experienced  some  difficulty  in  trying  to  cover  the  pressing 
rollers  of  drawing  and  roving  frames.  Perhaps  some  of 
your  correspondents,  might  favour  me  with  a  sketch  of  a 
machine  for  putting  leather  covers  on  rollers.— D.  W. 

[26539 .]— Ice  Safe.— I  hare  a  strong  well-made  box, 
tin.  staff,  about  2ft.  6in.  square,  and  3ft.  deep,  for  which 
1  have  no  longer  any  use.  The  hot  weather  has  suggested 
to  me  the  thought  of  converting  this  into  an  ice  safe. 
I  should  be  grateful  for  any  hints  aa  to  linings,  Ac.— Zxta. 


[26540.]— Cane  Chairs  to  Be-seat.-Hsve  trial 
but  failed  to  accomplish  above.  Will  some  one  kidb 
give  directions  how  to  proceed  ? — K. 

[26541.]— Gear  Wheels  to  Lathe. -The hack  rsu 
wheels  to  my  lathe  make  such  an  unpleasant  doim  that 
I  have  been  tempted  to  ask  for  a  remedy  in  these  ocianui. 
—A.  D.  Okaiica*. 

[26542.]— Soienoe  Classes.— Could  any  one  intern 
me  where  I  could  get  particulars  of  the  date  of  the  form*, 
tiona  of  the  Government  science  classes,  the  annul 
cost  of  their  maintenance  since  then,  and  statistics  of 
the  number  of  persons  who  have  gone  in  for  sjManiasnsi 
on  each  subject  for  the  last  few  years,  Ae.  ? — Baows. 

[26543.]  —  Detecting  Flaws  in  Submarine 
Cables.— To  "  Bisma.  —  I  am  acquainted  with  u* 
methods  ordinarily  employed  for  tasting  the  insulation  of 
submerged  cables,  either  from  ship  or  from  land;  tin, 
the  calculation  necessary  to  deduce  the  point  st  wniea 
"  leakage"  takes  place.  But  suppose  the  copper  cot*  ot 
the  cable  snaps  at  a  certain  point,  the  insulating  can- 
pound  remaining  perfect,  and  no  leakage  cooorrin*.  or 
message  transmissible,  to  it  possible  in  such  a  case  to  cal- 
culate, even  approximately,  the  position  of  the  flvr ;  tod 
how  should  I  proceed  P — Usdsb  Exam. 

[26544.]— Derivations.— Will  "Birah  Noswb,"  or 
some  other  philologist,  inform  me  what  is  the  dehntics 
of  the  word  "  off,'  as  used  in  the  expressions—"  How  u> 


you  off  for  soap  t"  "  He  is  well  off,"  "  They  are  hadh 
off," Ac.?  Also  what  is  the  proper  English  ezprancn 
for  that  most  abominable  phrase,  a  "  talented"  bub;  or 
"  He  has  s  '  talent '  for  music"  Dean  Alford  saji  it  u 
about  as  bad  as  possible,  and  that  you  might  as  well  uj 
a  "  pounded  "  or  "  shillinged  "  man ;  bat  then  the  Oeu 
does  not  tell  us  what  we  ought  to  say.—  AOSTSAUas. 

[26545.]— Modern  Organ  Stops.— Would  om  of 
your  organ  correspondents  oblige  me  with  information  n 
to  the  peculiarities  in  shape  and  quality  of  tone  of  tor 
following  stops  as  they  are  now  employed  in  large  orrui 
hohlflfite,  spitzfiote,  robrflote,  waldflote,  and  liebliclu- 
flfite  ?  I  suppose  the  last  two  are  usually  4ft.  Has  the 
old  clarabella  any  representative  in  modern  organ  nomen- 
clature, or  has  he  gone  out  ?  Also  the  modern  geigea  or 
geigen  principal :  is  it  any  more  than  an  open  diapason! 
Has  the  grosse  quint  (5th  to  the  16ft.)  on  the  pedili 
really  any  influence  in  Increasing  the  effect  of  the  33ft, 
as  I  nave  seen  it  stated  ?  I  have  several  specification!  o! 
pedal  organs  of  10  or  12  stops  by  well  known  bmlderv 
containing  one  82ft'.  with  its  twelfth  (this  grosse  quint . 
and  four  or  five  16ft!  stops  (the  real  tonic),  with  no 
twelfth.  Is  this  good  ?  I  cannot  reconcile  it  with  a; 
antiquated  notion  of  harmonica.  Lastly,  a  the  quint 
worth  its  room  on  the  great  organ  9  I  see  they  hare  jut 
replaced  that  at  York  Minster  by  a  diapason.— Old  Wonu. 

[26546.]— Foundation  on  Wet  Bog.— We  m 
about  to  put  down  a  heavy  piece  of  machinery,  which, 
when  running,  will  cause  a  constant  vibration;  oonw- 
quently,  we  are  desirous  to  insure,  in  the  first  place,  t 
thoroughly  good  foundation.  On  removing  the  earth  for 
the  purpose  of  laying  down  the  foundations,  I  find  that 
the  spot  is  saturated  with  water,  and  I  wish  to  ask  me 
of  the  mechanical  readers  of  "  ours "  how  I  had  best 
proceed  under  the  circumstances.  In  England  it  is  our 
to  overcome  such  difficulties,  but  at  the  place  from  whence 
I  write  there  are  no  skilled  workmen,  and  any  one  who 
wishes  to  erect  machinery  most  rmke  the  on  as  of  ererj 
operation  on  himself,  and  fall  back  on  his  own  knowledrc 
pretty  much.  What  I  fear  is,  that  the  ground  being  to 
soft  and  unstable,  the  machinery,  after  erection,  will 
soon  be  thrown  out  of  level  owing  to  the  great  weight  of 
the  stone  and  brickwork,  and  of  the  machinery  itself, 
added  to  the  effect  of  the  vibratory  motion.  As  we  hair 
already  bad  enough  experience  here  of  the  deleterioo* 
effect  on  bearings  produced  by  the  sinking  of  founiv 
tiens,  we  are  extremely  anxious  that  in  the  case  of  thu 
new  machine  there  should  bo  no  such  after  effect  In  mj 
judgment  there  is  but  one  remedy,  and  that  is  to  get  ni 
of  the  water.  If  this  view  should  be  concurred  in  I  aball 
be  glad  to  learn  the  best  means  of  accomplishing  it? 
Deep  trenching  in  the  immediate  neighbourhood  has  no 
good  effect.  Suppose  a  well  were  sunk,  say  20  yards  from 
site  of  foundation,  and  the  water' in  it  kept  at  a  low  Irnl. 
would  such  means  have  the  desired  effect  t  An  earl  r 
answer  will  oblige,  as  I  hear  that  our  machine  has  airW? 
arrived  at  Bevel.— Gairns. 

S 5547.]— Measuring  Force  of  Breathing - 
any  one  tell  me  if  there  is  an  instrument  for  as- 
suring the  force  and  frequency  of  breathing ;  or  if  not 
will  they  kindly  suggest  one  ?  It  must  be  very  senaUrt- 
— Wood. 

[265*8.]— Harmonium.— Will  "Saul  Byrnes"  Mj> 
me  oat  of  the  following  difficulty  ?  I  hare  been  con- 
structing the  valve  board,  and  I  cannot  dearly  see  Uo« 
to  actuate  the  escapement  valve  by  the  flute  and  u> 
tremolo  valves,  as  it  seems  to  me  that  they  nut  set  u> 
connection  one  with  the  other.— HaKBtaasam. 

[26549.1— Fire  Balloons  — 1.  How  mart  I  preced 
to  make  these  ?  2.  How  small  can  they  be  made  «o  m  to 
insure  steadiness  in  flight,  and  freedom  from  danger  of 
firing?— W.  T.  M.  D. 

[26550.]-Gold  Sise— I  have  some  gold  sise  which, 
from  long  standing,  is  too  thick  to  leave  the  bottle.  How 
can  I  thin  it,  and  to  what  purposes  may  it  be  eppue<J  t- 
W.  T.  M.  D. 

[26551.]-Olockenapiel  Stop.-I  should  feel  obliged 
if  any  of  your  correspondents  would  explun  the  orran 
rtop  Glockenspiel  (rteelbars)  as  mentioned  in  tbsM ■* 
stops  in  the  organ  at  Toronto  in  the  Eseusfl  MseaaSK 
for  July  7th  ?— Oxdacbt. 

[26552.]-Flute  v.  Clarionet.-Can  any  one  teU  »« 
Thy  the  bid  English  instrument  oalled  a  '•  Recorder  a  - 
fallen  into  disuse  ?  I  believe  it  was  some  modiaVrtunn  oi 
a  flute,  blown  at  the  eud  like  a  flageolet.  A  de-o  if;  ^ 
of  it  would  be  very  interesting,  and  I  for  one  ahosM  « 
very  glad  to  learn  how  to  make  a  "  Roc'  rder  Mas  w 
my  concert  flute,  if  any  of  "  our*  "  can  gi*o  the  recjui»"c 
instruction.— OaOAMlST. 

[26553.]-8older.-To  Ma.  LaKCASTKa.-'"''"  J?J 
jrive  me  a  simple  nutria  of  analysis  of  this  alloy  f 
object  is  to  get  pore  tin.— Waltbb  H.  WmrnsaHi* 

[26554  ]-Electrioal  Machine.-WooW 
trioian  be  so  kind  us  t..  help  me?  1  have  a  bjumw 
electrical  mao'iine.  12in.  x  6in.,  and  cannot  get  a  Ion-.  ' 
»park  than  tin.    Uow  could  I  imcrove  it  J  Www  J 


Winter's  rinz  be  of  any  use?   I  am  sure 
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something  wrong  in  the  way  it  in  made— vis.,  timber 
spindle  on  timber  support*.  Should  the  bearing  and 
handle  bo  glass  t  Any  particulars  as  to  how  I  oonld  get  a 
longer  (park  would  be  gratefully  received.— Flt-whml. 

[26555.]— Lift  and  Foroe  Pumps.— How  oan  I 
determine  accurately  what  quantity  of  water  a  pump  will 
discharge  from  a  well  or  pond,  either  by  engine,  hone, 
or  manual  power?  I  want  the  formula  shown,  and 
worked  out  in  plain  figure*.— B.  T. 

[26556.")— Cigar  Manufacture.— Can  any  reader 

£ve  any  information  a*  to  the  manufacture  of  cigar*  ?— 
,  Clough. 

[28557.]— S  team-Engines  in  Towni.- Win  some 
one  inform  me  what  law,  if  any,  regulate*  the  placing  of 
■mall  steam-engine*  in  town*  f  I  want  to  fix  a  2k  hone- 
power  engine  in  some  back  premise*  of  mine,  and  am  told 
the  neighbour*  may  object,  and  the  authorities  prevent 
my  working  it  there. — T.  H.  D. 

[26558.]— Organ  Building.— Will  some  organ  friend 
help  me  out  with  the  following  query— vis.,  the  pressure 
of  wind  on  organ  pipe*  f  I  sometimes  hear  of  a  2in.,  2Jin., 
and  2iin.  pressure.  I  want  to  know  what  it  is,  and  hew 
organ  pipes  are  proved  to  such  pressure.— Passsuss. 

[26S5e.l-Faulty  Daniell  Battery.— About  two 
months  back  I  set  up  three  quart  cells,  hiring  obtained 
plates  from  a  telegraph  store.  After  attempting  to 
make  porous  cells  of  plaster  of  Pari*,  and  afterwards  of 
Portland  cement,  without  suooess,  I  made  them  of  stout 
card  board,  with  sealing-wax  joints.  The  zinos  being 
aemi -cylindrical  and  very  stout,  I  made  to  form  the 
exterior  elements,  embracing  the  porous  cells  containing 
the  bent  copper  plates.  Filling  the  arrangement  with 
water,  I  suspended  oryitals  of  sulphate  of  copper  in  a  cage 
of  twisted  copper  wire  in  the  oentre  of  each  porous  cell, 
renewing  the  same  till  no  more  would  dissolve.  The 
battery  worked  well  for  about  three  weeks  or  a  month, 
being  only  occasionally  used  in  connection  with  a  domestic 
needle  telegraph  and  electric  belL  The  force  now  rapidly 
declined,  at  length  cawing  to  work  the  bell,  and  later 
causing  deflection  of  the  needle*  to  be  too  weak  to  read 
signals  by.  I  ascertained  carefully  that  no  leakage  took 
place  between  wires,  but  its  appetite  for  more  sulphate 
•eemed  Insatiable.  I  now  find  all  three  cells  to  be  in  s. 
deplorable  condition,  the  tines  being  ooated  to  the  extent 
of  Jin.  with  granulated  ooppor,  and  the  ooppers  nearly  as 
deeply  ooated  with  sine,  the  fluid  inside  and  outside  the 
diaphragm  being  alike  of  a  thick  rusty-looking  nature. 
Is  not  the  cause  of  all  this  the  cardboard  oells  being  far 
too  porous  t  Would  Portland  cement  oells  soaked  in  wax 
be  better,  or  what  else  would,  a*  I  want  to  get  the  com- 
munication restored,  and  I  should  like  to  make  my  own 
oeUs  ?  Bladders  are  awkward  thing*  to  arrange  in  oells. 
— Ths  Dxmokiac. 

[26S60.]— Setting  Valve  of  Portable  Engine  — 
What  is  the  easiest  way  to  set  the  valve  of  a  portable 
agricultural  engine  of  from  6  to  12  horse-power:  and 
what  lead  and  lap  is  best  for  them  t— T.  Ktahs. 

[265*1.]— Repairing  Mowing  Machine.— I  have 
been  repairing  a  mowing  machine,  but  it  only  goes  a  few 
yards,  then  stops  fast,  dragging  along  the  ground ;  it  is 
on  a  woeden  frame.  Is  that  the  cause  of  Its  not  being 
heavy  enough,  or  is  it  the  wheel  on  the  shoe  being  hollow, 
with  holes  in  it,  which  gets  full  of  grass  t  Perhaps  some 
of  your  readers  may  have  seen  a  wooden  framed  one,  and 
oan  tall  me  if  they  worked  well.— T.  Evasb. 

[36562.]— Cornet  Playing.— I*  there  any  chemical 
that  would  assist  to  harden  the  lip  for  playing  a  oornet  f 
My  calling  take*  me  from  it  sometimes  for  2  or  3  weeks, 
then  if  1  get  a  heavy  day  or  two  at  it  my  lip  won't  fetch  a 
good  tone.  My  lip  seems  puffy,  and  sometimes  a  blister 
ootnes  upon  it  under  rim  of  mouthpiece.  Any  hints  how 
to  obtain  a  hard  lip  without  oonstant  playing  will  much 
oblige-^.  M.  . 

[26563.]— Drum  and  Fife  Band— Can  any  corre- 
spondent give  me  a  few  hints  as  to  the  formation  of  a 
drum  and  fife  band  in  a  Sunday  school  t  What  would  be 
the  cost ;  how  many  drums  and  flutes  required  j  and  a*  to 
the  arrangement  of  music  t — 0.  0. 

[26564.]  —  Qasogene.  —  Can  any  correspondent 
inform  me  how,  ana  with  what,  a  Geranlt's  soda-water 
gasogene  oan  be  permanently  repaired?  The  globe* 
have  been  broken  apart  by  a  clean  out  fracture  in  the 
narrow  neck  between  them.  It  ha*  been  repaired  with 
coaguline  cement  several  time*,  but  owing  to  the  action  of 
the  salts,  which  dissolve  the  cement,  it  only  last*  a  few 
days,  and  then  the  gas  escapes.— Old  Oboe. 

[26565.1— Comet  near  Jupiter.— In  the  IUtutraUd 
London  Nrv*  of  Saturday.  July  8th,  there  is  a  statement 
that  "  a  oornet  is  now  visible  with  a  moderate  telescope," 
and  that  "on  the  1st  it  was  between  Jupiter  and  his 
third  satellite."  Will  the  comet  be  visible  on  the  27th, 
and  what  will  be  its  position  P  Where  will  it  be  about 
the  middle  of  August  t—T.  B.  E. 

[26566.]— Panoratio  Eyepiece.— Is  the  pancratio 
eyepiece  made  by  Dollond  for  astronomical  instruments  in 
general  use  ?  Would  it  be  advisable  to  get  one  for  a  new 
telescope,  instead  of  several  common  eyepieces  ?— T.  E.  E. 

[26567.1— Feather  Screens.— Will  some  of  your 
reader*  descrilie  the  best  way  of  making  hand  screens  or 
fans  with  peacock* "  feathers  ?— L. 

[26568J-The  Water-Gauge  in  Mine  Ventila- 
tion.— Does  the  difference  of  pressure,  as  shown  in  the 
water  gauge,  represent  the  total  foroe  used  in  producing 
ventilation,  or  only  that  part  of  it  which  is  spent  in  over, 
coming  the  resistance  the  air  meets  with  in  its  paasnge 
through  the  mine  t  As  I  understand  it,  a  foroe  used  to 
produce  ventilation  is  expended  in  two  ways :  First,  a 
part  of  it  Is  u«ed  in  setting  the  sir  in  motion—*.*.,  over, 
coming  the  inertia  of  matter;  the  second,  and  of  oourse 
the  greater,  part  is  spent  on  friction.  Now  if  we  have  a 
oonstant  current  of  ventilation  we  will  require  a  oonstant 
force  to  produce  motion,  independent  of  what  is  used  in 
overcoming  friction,  for  though,  according  to  the  first 
law  of  motion,  a  body  in  motion  continues  In  motion,  Ac., 
we  ran* t  regard  eaoh  particle  of  air  a*  a  distinct  body, 
and,  therefore,  requiring  a  oertain  force  to  set  it  in 
motion.  Now  the  force  used  to  produce  ventilation  in 
mines  is  the  difference  of  pressure  between  the  upcast  and 
downcast  shafts,  and  the  water  gangs  by  its  const  ruction 
show*  this.  Now  I  think  the  difference  of  pressure 
shown  by  it  represents  the  resistance  or  "  drag  on  the 
air,  minus  that  which  would  he  required  to  est  it  in 
motion  were  there  no  ri  ton.   But  Atkinson  at  p.  72  of 


bis  book  seems  to  teach  that  it  only  represents  the  "  drag" 
on  the  air.  Perhaps  some  reader  who  ha*  studied  this 
snbject  will  help  me  over  this  difficulty.— J.  Y.,  Quarter 
Ironworks. 

[26569.]—  Bees— The  Honey  Harvest.— Would 
your  correspondent,  "  Ooulus,"  who  gave  such  a  lnoid 
account  (8139.  Vol.  XX.,  p.  15)  of  his  method  of  "  driving" 
bees,  and  adding  one  swarm  to  another,  give  an  exact 
description  of  his  "fumigator,"  and  also  say  what  kind 
of  fungus  he  uses,  and  where  it  is  to  be  got?  Perhaps, 
also,  be  would  say  if  he  ever  found  that  he  had  itupiffed 
his  bee*  beyond  recovery  ;  and  whether  he,  or  any  of 
your  correspondents  on  bee  matters,  have  ever  practised 
with  suooess  the  method  of  "  driving"  advised  by  Mr.  A. 
Pettigrew,  in  his  "Handybook  of  Bees"  »  "Peter- 
borian  "  also  promised  us  an  account  of  his  method  of 
bee-driving,  but  I  have  never  yet  seen  it.— W.  0.,  Hawk- 
churoh. 

[26570.]— Preserving  Butterflies.— Would  any 
one  inform  me  the  proportions  of  bichloride  of  mercury 
to  methylated  spirit,  for  dipping  butterflies  in  to  pre- 
serve them  ;  and  if  they  in  time  to  come  suffer  in  any 
way  from  this  preservative  ?— E.  B. 

[26571.]— Stain  of  Potash  Hydrate.— Could  some 
of  ours  '  inform  me  how  to  take  out  the  stains  of  potash 
hydrate  from  oloth  ? — Alkftus. 

[26572.1— Escapement.— Will  *'  8eoonds*  Practical 
Watchmaker,"  or  some  other  reader,  send  me  word  how 
I  am  to  make  an  escapement  that  will  not  set  *  I  have 
made  a  few  watches,  but  they  have  all  had  that  com- 
plaint. I  should  be  obliged  for  a  sketch  on  the  subject, 
showing  the  proper  angle  of  the  pallets,  the  proper  place 
for  the  pallet  staff  hole,  and  the  proper  site  of  the  roller 
and  lever  to  the  same  for  an  18th  size  oentre  seconds  watch. 
It  is  for  racing  purpose*,  and  if  it  will  set  at  all  it  will  be 
no  good.— Anxious. 

[26573.]— Harmonium.— Will  some  of  your  readers 
please  answer  this  query  t  When  playing  my  harmonium 
with  the  flute  stop  out,  and  the  others  closed,  all  is  right, 
but  immediately  I  draw  out  the  voix  celeste  the  treble 
notes  hare  a  singing  wavy  sound,  which  is  at  once  de- 
tected. Can  any  one  tell  me  the  cause  and  cure* — 
Hakftoh. 

[26574.]— Lucifer  Matches.— I  am  anxious  to  learn 
the  cost  of  match  splints  before  they  are  dipped,  say  the 
coat  of  timber  per  cubic  foot,  and  the  cost  of  labour  per 
100  gross  of  splints  ?  Also  what  is  about  the  supposed 
number  of  matches  made  per  day  in  the  United  Kingdom 
of  Great  Britain  and  Ireland  f— Thomas. 

[26575.1-To  Blacken  Brass.— Will  any  contri- 
butor tell  me  how  to  blacken  brass?  I  want  to  get  a 
colour  like  that  seen  on  gas  fittings  by  dipping  it  in  some 
chemical  solution.  I  have  tried  paint  and  black  lead, 
but  they  take  too  much  time.  A  solution  to  the  above 
question,  whioh  will  be  a  brass  blacking  solution,  will 
oblige-G.  P.  0. 

[26576  ] -Packing  Epsom  Salts.- 1  am  desirous 
of  packing  Epsom  salts,  to.,  in  lot.  packets.  Will  any 
reader  please  suggest  a  method  of  doing  so  in  quantities 
of  3  or  6  doien  at  a  time  P  I  am  acquainted  with  the  old 
plan  of  packing  them  singly.— Packsb. 

[26577.1— Centrifugal  Force.— Will  some  mathema- 
tical contributor  explain  how  it  is  that  the  centrifugal 
foroe  of  a  revolving  body  is  proportional  to  the  square  of 
the  angular  velocity  or  number  of  revolutions  per  minute 
rather  than  in  simple  proportion  to  it  t  The  theory  of 
the  thing  appear*  to  my  mind  a*  follows,  and  I  cannot 
see  where  the  error  is.  Suppose  the  oentre  of  attraction 
is  at  A  (say  the  sun),  and  that  the  revolving  body  (say 
the  earth  j  is  projected  in  the  direction  B  0.  with  a 
velocity  sufficient  to  carry  it  from  B  to  0  in  one  second 
of  time.    Suppose  that  the  attraction  of  gravitation 


would,  in  the  same  time,  carry  it  from  B  to  E.  Then 
under  the  influence  of  the  two  foroe*  it  describe*  the 
diagonal  B  D  (the  lines  A  B  and  B  0  are  supposed  to 
inclose  such  a  small  portion  of  the  orbit  as  to  he  practi- 
cally parallel),  and  by  a  succession  of  such  movements  it 
describe*  a  circle  or  ellipse  as  the  case  may  he.  Now 
suppose  the  angular  velocity  doubled  with  the  same 
diameter.  The  earth  will  then  pass  from  B  to  C  in  i  a 
second,  and  the  attraction  requisite  to  retain  it  in  the 
same  orbit  will  be  a  foroe  sufficient  to  move  it  from  B  to 
E  in  half  a  second.  But  to  do  the  same  work  in  half  the 
time  require*  a  double  foroe,  therefore  the  centrifugal 
foroe  has  increased  in  uniform  proportion  to  the  angular 
velocity.  Or  is  it  the  case  that  to  do  the  same  work  in 
half  time  requires  four  times  the  original  power  t  I  am 
aware  that  a  falling  body  falls  only  quarter  distance  in 
half  time,  but  a  planet  with  an  orbit  approaching  a  circle 
is  not  falling,  or  if  it  he  considered  ss  constantly  falling 
inwards  from  it*  tangent  it  is  not  a  fall  with  increasing 
velocity  as  in  an  ordinary  falling  body.  I  shall  be  glad  of 
a  (simple  if  possible)  explanation  of  this. — Ocido. 

[26578.1— Lunacy.— It  is  commonly  stated  that  in- 
sane people  are  affected  by  (or  at)  certain  phases  of  the 
moon.  1.  I*  this  so  t  2.  What  are  the  symptoms  mani- 
fested by  the  patients  ?  3.  What  are  the  phases  (supposed 
to  be)  concerned  in  producing  those  symptoms  f  4. 
What  (if  any)  species  of  insanity  are  susceptible  to  lunar 
influences  f  5.  Does  astronomy  or  medicine  afford  any 
clue  a*  to  the  nature  of  the  (supposed)  connection 
between  lunacy  and  the  moon  T  6.  In  case*  of  sunstroke, 
not  terminating  fatally,  I*  there  not  subsequently  a  life- 
long tendenoy  to  fits  of  mental  derangement  ?  I  once 
proposed  the  first  of  these  questions  to  the  governor  of 
a  lunatic  asylum,  who  unhesitatingly  replied  In  the  affir- 
mative: while,  as  a  particular  instance  of  the  mysterious 

rmpatny  existing  between  our  satellite  and  weak  minds, 
may  mention  the  fact  that,  a  good  many  yean  ago, 
I  came  across  an  addle- paled  fellow  who,  homeless  and 
dinner  less,  and  exposed  to  a  most  furious  storm  of 
thunder,  lightning,  and  rain,  expended  his  last  coin  in 


the  purchase  of  a  pencil,  and  therewith  crept— ss  hs 
thought,  unobserved— into  the  corner  of  a  crowded  tavern 
bar-room,  and, 'then  and  there  luditod  a  most  loving  "Ode 
to  the  Moon,"  commending : — 

"  Hail,  virgin  goddess,  Queen  of  Night  I" 
— Alktbxcb. 

1 26579  ]— Moonshine.— Why  is  the  full  moon  *vs 
bright  about  the  edges  ss  it  is  about  the  central  parts  P— 
Albthsus. 

[26580.]-lnaide  Bearings.— What  is  the  objection 
to  having  inside  as  well  as  outside  bearings  (a  separate 
axle  to  each  wheel),  to  railway  carriages  f  In  the  event 
of  an  axle  breaking,  the  wheels  might  still  keep  in  posi- 
tion, instead  of  causing  an  "  accident,"  as  is  the  fashion 
at  present.— Hobavo. 

[26581.1— Cacao  Mill.  — To  "Ths  Haumosiods 
Blacesmith."— Will  "  The  H.  B."  he  so  kind  ss  to  tell 
me  what  form  of  mill  will  be  the  best  to  winnow  and  grind 
about  half  a  pound  of  cacao  nuts  daily  t  I  want  to  grind 
it  about  as  fine  a*  chocolate.  A  sketch  of  a  mill  and  fan, 
or  whatever  it  is,  I  should  be  much  obliged  for.— Utnuio. 

[26582.1— Witro-cumio  Aoid.-How  oan  I  make 
nitro-oumio  acid,  or  can  I  obtain  it  ready  mads  ?  I  under- 
stand that  when  exposed  to  light  it  turns  to  a  deep  red 
oolour.  A  solution  exposed  to  light  deposits  red  amor- 
phous flocks,  soluble  in  alkaline  solutions,  and  changing 
to  yellow-brown  and  yellow  by  the  action  of  oxidising 
agents.— Saul  Btmba. 

[26583.]— The  Barometer.— Will  some  meteorolo- 
gical or  other  correspondent  be  so  good  as  to  explain  the 
cause  of  those  fluctuations  of  atmospherio  pressure,  as 
indicated  by  ths  barometer,  which  precede  and  accom- 
pany changes  of  weather  t  Possibly  this  query  has  been 
already  put  and  answered  in  these  columns,  bat  it  should 
be  borne  in  mind  that  amongst  our  many  reader  <  there 
must  be  always  a  large  crop  of  months  open  to  receive 
morsels  of  useful  information,  to  whom  the  back  numb  -r  < 
of  the  Esolish  Mkchahic  are  not  accessible.- Aibthscs. 


CHESS. 

Au  communication*  intended  for  this  department  to  he 
addressed  to  J.  W.  Aaserr,  Chester  House,  LillieshaU- 
rosd,  Olapham  8.W. 

PROBLEM  OqCXXL— Br  O.  0.  HsTWOOD. 
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Whits  to  play  and  mate  in  three  moves. 


SoLunos  or  PaOBUUf  0C0XLX. 
Whits.  Bla-k. 

1.  QtoQKta.  1.  BtoKt7. 

2.  Q  takes  P  (oh).  2.  P  takes  Q. 

3.  P  to  Kt  4  (oh). 

4.  B  mates. 
L   

2.  P  to  R  8. 

3.  P  takes  P  (oh).  3.  K  to  It  3. 

4.  B  mates. 


3.  K  move*. 

1.  P  tako*  Q. 

2.  BtoKtS. 


CORKKCT  80LDTI0SS  OF  PSOBLKM  COO XIX.  from  D.  A., 
Athos,  W.  Furnival,  Eothen,  L.  Webbe. 


Silvering  Metal  Goods.  —  Dr.  Kayser,  of 
Nuremberg,  describes  a  process  for  giving  a  durable 
silver-like  lustre  to  all  descriptions  of  metal  goods. 
Fire  parts  pore  tin,  Australian  by  preference,  as 
being  almost  absolutely  pure,  are  melted  with  one 
part  copper,  and  the  molten  mass  granulated  in  the 
usual  way.  The  granulation  should  be  rather 
coarse  than  fine.  The  granulated  metal  is  prepared 
with  water  and  cream  of  tartar,  as  free  as  possible 
from  lime.  To  100  grammes  of  metal  about  0  5 
gramme  of  ignited  nickel  oxide  is  added,  and  the 
object  to  be  treated  is  laid  in  the  bath.  After 
boiling  for  a  short  time  the  object  is  covered  with  a 
film  baring  the  exact  appearance  of  silver,  with  the 
advantage  of  possessing  a  greater  resistance  to 
wear  than  tin  or  silver  itself.  The  nickel  oxide 
must  of  course  be  renewed  from  time  to  time.  Cop- 
per nr  brass  goods  can  be  silvered  without  prepara- 
tion; iron  goods  need  coppering.  If  to  the  above 
bath  carbonate  or  nickel  be  added,  a  film  is  obtained 
which  is  richer  in  nickel  and  darker  in  colour.  The 
colour  can  be  deepened  from  the  hue  of  platinum  to 
a  blue  black,  according  to  the  amount  of  the  nickel 
salt. 
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ANSWERS  10  CORRESPONDENTS. 


•a*  AU  oommtmtoaMoiutliottU  bs  ad&ru—&U>  th*  E ditch 
•/  the  Ksoljsh  Mbchabio,  81,  TavidocMrut,  Oovtn< 
flardM,  W.Q. 

HINTS  TO  OOBRKBPOS  DHTT8. 

1.  Write  on  ene  ride  of  the  paper  only,  and  pat  draw- 
trigs  for  ill  nitration  on  separate  pieces  of  paper.  2 .  Pat 
title*  to  suedes,  and  when  answering  queries  put  the 
numbers  aa  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  charge  is  made  for  Inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  oorer  to 
the  Editor,  are  not  forwarded ;  and  the  names  of  corre- 
spondents are  not  given  to  inquirers. 


The  following  are  the  initials,  Ac.,  of  letters  to  hand  «p 
to  Tuesday  ensuing,  July  18,  and  nnaoknowledged 
elsewhere  t— 

J.-  W.  Ubquhabt.— J.  N.— E.  E.  M.— D.  O— Water-pipe. 
— James  H.  Said. — A  Schoolmaster. — Field  Gunner. — 
Murano.— Matheson  and  Grant. — J.  T.  Fouland.— Dens. 
— W.  King.— P.  M.  Carson.— PhQo.  —  W.  Livesav.— 
W.  W.— W.  O.  Wenley.— Jas.  MaoPberson.— Agenda.— 
Pits.— F.  R.  A.  8.— Tee  Square.— A.  B.  Bin-Andak.— 
Forerunner.— Wide-awake.— W.  G.  Green.  —  Novice.— 
J.  H.  W.— An  Architect.— Gold-beater.— Bey.  W.  Harris. 
— T.  W.  B.— M.  and  W.— H.  and  E. — J.  D.,  Chelsea.— 
Trova tore. —Geo.  Howell.— A  Commoner.— Disputant. 
— Summer  Heat.— A  Five  Years'  Subscriber.— James 
Sedan.— Bath  Electrician.— Tuner.— 8.  Bottone.— Hop- 
ton.— W.  B„   N.— W.  Airey.— Vertumnos.— Omega.— 

D.  B.-A.  Tun.or.-W.  E.  K.-Tucker.-M.  D.  R. — 
8.  W.  Bnrnham.— 8.  Niohols.— Bad  Oil.— J.  W.  C— 
J.  Lord.— Enquirer.— J.  MoT.— A.  D.  0.— David  Sims. 
—P.  Rowley.— Y^ung  Pianist.— W.  0.  K.— J.  M.— 
W.  0.  —  Hawkohurch.  —  0.  C— William  Edward.— 

E.  P.  B.— D.  T.  8.— R.  B.  Cave.— Robert  Tongue.— 
Charles  Lane.— A.  Horton.— F.  J.  Walton.  —  Edwin 
Underwood.— E.  0.  Mee.— Thomas  Harrison.— Rev.  J. 
O.  Bushe. —  Stephen  Amer,  jun.  —  Goorge  Lynes.  — 
W.  James.— P.  A.  V.  Le  Lubex.— T.  V.  Briggs.— George 
H.  Day.— W.  Howard.— Frank  Dennett.— G.  Atty.— 
Rer.  J.  P.  Bu»he.— Allen  Lee.— Thomas  Stringer,  Jan. 
—Yorkshire  Reader.— Oaractacus.— P.  K.— Ignorance. 
— W.  0.  P.— W.  J.  CUivers.— C.  L.  M.— Jos.— Enquirer. 
—J.  W.  FennelL— W.  Mattien  Williams.— Knitter.— 
W.  R.  Oraigie.— A.  F.  J.— M.  Q.  0. 

Vakdtee  Brown.  (Several  things  have  been  said  from 
time  to  time  in  our  pages  about  toughened  glass. 
Whether  it  is  yet  supplied  for  commercial  purposes  we 
cannot  say.)— T.  Farmer.  (We  should  think  not.)— 
Mtjle.  (Rather  out  of  onr  way.)— Aa  Evar/iRixo 
Working  Man.  (Our  advioe  is  that  yon  still  go  on 
improving  before  you  attempt  to  lead  others  on  the 
subject  of  your  letter.)— J.  H.  D.  (Not  worth  while 
pursuing  further.) — W.  A.  W.  (Consult  our  advertise- 
ments.)—T.  Mescupps.  (We  do  not  know  why  your 
query  was  not  inserted,  because  we  do  not  remember  it. 
We  never  reply  by  post.) — Gairrta.  (We  never  had  her 
letter.)— T.  Cox.  (Yon  have,  like  most  other  similar 
querists,  looked  "everywhere"  bat  in  oar  own  adver- 
vertisement  pages.  See  Booth  Bros.'  advertisement. ) 
—J.  0.  E.  (No.)— Eleven  Y (Alts'  ScMOftiiiu.  (W. 
H.  Bailey  and  Co.,  Albion  Works,  Salford.)— W.  A. 
Rastbicz.  (It  seems  a  sort  of  atrophy  of  the  gums, 
but  no  one  can  tell  for  certain  from  your  description. 
You  had  better  consult  a  respectable  dentist.)— Delta. 
(Your  query  was  answered  by  our  illustration,  in  the 
last  number,  of  a  veleoipedo  propelled  by  the  hands.) — 

F.  Dehnbtt.  (We  have  quite  recently  given  numerous 
recipes  for  removing  warts.  It  is  impossible  to  under- 
stand your  query  on  Printing.  The  cheapest  method 
of  re-prodacing  a  drawing  is  by  photo-lithography.  See 
advertisements  on  front  page  of  Tk«  Buildino  News. 
Hints  both  on  lithography  and  photo-lithography  have 
appeared  in  back  vols.)— Hammersmith.  (No.)— Jab. 
Milker.  (Published  by  the  Horologies!  Society.  Order 
through  any  bookseller. ) — Grateful  Mbcsahio.  You 
cannot  make  a  harmonium  in  the  way  you  suggest. 
See  p.  196,  Vol.  XXI.) 

Young  Beqivneb,  W.  L.  A.,  Bob,  J.  P.  A.,  0.,  R.  N.  B., 
H.  L.  Crate.   See  indices  to  back  vols. 

Old  Subscriber,  W.  R,— Your  queries  are  advertise- 
ments. 

W.  Hurst,  Krai  en,  G.  Fryer,  A.  Y.  Z.,  W.  H.  Witting, 
ham,  Harry  Lee,  Hugh  Clements.  W.  H.  Bains,  and 
others  have  replied  to  queries  already  similarly  an- 
swered. 


THE  UN  VJl'INTOR. 


THE  THBSB  JOURNALS 

WMofaeevsr  the  whole  raofs  of  subjeou  pertaining  to  the  oeen- 
patlon.  in  tore  t.  or  amusement  of  the  majority  bf  mankind,  are 
th*  ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE,  the 
BUILDING  NEWS,  and  PUBLIC  HEALTH.  Every  reader  of 
the  ENGLISH  MECHANIC,  not  acquainted  with  the  other  two 
Journals,  should  at  ono>  beoorae  a  sabtorlbar  to  that  one  whlon 
more  Immediately  Interests  him.  If  oonnected  In  any  way  with 
the  arts  of  construction  or  design,  he  will  End  the  BUILDING 
KKWS  a  perfect  storehouse  of  Information,  and  s  most  valuable 
ahannel  for  his  sdverttsoment  should  he  need  a  situation  or 
require  to  engage  labour.  PUBLIC  HEALTH  eonearns  Itself 
with  the  great  eaose  Indicated  by  Its  title,  and  of  eoorse 
Interests  everybody.  The  Prloe  of  the  BUILD IBO  NEWS  Is  4d , 
post  free  4gd. ;  of  PUBLIC  HEALTH,  Id.,  post  free  ltd-  Both 
Journals  ere  published  at  the  Office  of  the  ENGLISH  MBCHA5IC, 
U.  TavJstook-street,  Cerent- garden.  London.  W.8. 


APPLICATIONS  FOB  LKTTSBH  PATENT. 
JULY  4.  1370. 

3GM.  D.  Wry,  FrWnoe,  for  Improvements  In  straps  or  belts  for 
driving  mueniuery,  or  for  other  purpose*. 

B1S3.  H.  Butchulor  and  T.  C.  Batchelur,  Cardiff,  for  Improve- 
mcnte  In  the  method  of  making  working  dru wings  or  dlagrama 
with  inL'vin  -  parts,  to  lilusUU  the  working  of  maohine*aud  other 
actions  or  m-jvomt  uts. 

ifcu4.  A.  M.  Ois.ru,  Chancery-lane,  for  Improvements  in  the 
manufacture  of  railway  wheels.   A  communication. 

SiU.  O.  Davie*.  Wnlsiil.  for  ImprovemenU  In  dies  or  moulds 
and  apparatus  used  In  the  manufacture  of  roofing,  flooring,  and 
other  tiles,  paving  brick*,  and  quarries. 

AAU.  B.  Houro  and  A.  C.  Herts.  London,  for  improvements  In 
folding  Ublos. 

*Of.  W.  B-  Lake,  Southern  pton-buildlnga,  for  Improvements  In 
machinery  (vt  seaming,  ovci  .*eamlng,  and  turning  off  knitted  or 
other  labrloa.    A  communication. 

alia.  W.  L.  Wise,  Adelphl.  lor  Improvements  In  telescopes 
whereby  they  are  rendered  available  for  measuring  distances.  A 
oom  munloatlon. 

3050.  J.  Keller,  Birmingham,  and  O.  Mou,  Bermondiey.  for 
Improvement*  in  Hhutlle-loukstltch  sewing-machines,  and  ahat- 
tles  lor  the  same.  , 

»m  C.  Loader,  East  Pennard,  for  Improvements  In  machines 
tor  elevating  and  stacking  hay  and  corn  or  other  agricultural 
produce. 

3*1.  B.  Dixon,  Kensington,  for  ImprovemenU  In  the  manu- 
facture, dressing,  dyeing,  and  colouring  of  furs,  skins,  and 
animal  and  vegetable  Dbres  of  all  kinds. 

9862.  J.  A.  A.  C.  de  Lavaletu,  Paris,  for  a  hydraulic  motor 
having  centrifugal  power. 

3883.  B.  Wih-oo,  Patrioroft,  for  ImprovemenU  in  hydraulic 
presses  and  apparatus  connected  therewith. 

2164.  J.  Tibbn,  Tpton,  for  ImprovemenU  in  mlU  furnaces  used 
In  tbo  manufacture  of  iron. 

8BU&.  M.  H.  He,  nauL  Berlin,  for  ImprovemenU  in  ooupllngs  for 
driving  p halts  which  ImprovemenU  are  also  applicable  i or  other 
purposes. 

M.  J.  Roberts,  Bath,  for  improvements  In  the  means  or 
apparatus  for  driving  sewing  machines,  lathes,  or  other  machi- 
nery. 

»07.  R-  Whl  taker.  Sklpton.  for  an  Improved  means  or  apparatus 
for  excavating  earth  and  other  substances,  Muoh  Invention  being 
also  applicable  for  loading  the  laot  Into  waggons  or  other 

reeeptaele*. 

2bo*  H.  Kllllchee,  Lemberg,  GalioU,  for  ImprovemenU  in 
dynamometers. 

asffl.  w.  B.  Lake.  Southampton-buildings,  for  an  iram-oved 
process  and  machinery  lor  red  using  nerval*  or  other  substances 
to  flour  or  powder.    A  ooiiuuuulcatlon. 

3070.  W.  R.  Lake,  Souths  rap  ton- building*,  for  ImprovemenU  In 
the  throat*  of  sewing  machines.  A  oommunloation. 

•XI I.  £.  Demonch  .ux,  Parts,  for  an  Improvement  in  embroider- 
ing machinery  lor  producing  ornamental  figures  or  devices  on 
handkerchiefs  and  other  textile  fabrics. 

aW*.  W.  R_  Lake,  Southampton-buildings,  for  ImprovemenU  In 
lamps  and  lamp  burners.    A  communication. 

2073.  B.  P.  H.  Vaughau,  Cnancery-leoe.  for  an  Improved  appa- 
ratus for  binding  grain.    A  communication. 

Sd74.  B.  Brown,  Camden- road,  London,  for  ImprovemenU  in 
oandlesUoks. 

an73,  J.  Farmer,  8*1  ford,  for  ImprovemenU  In  machinery  for 
de  Iveriog  and  oounting  printed  sheeU  of  paper. 

StaTS.  D.  J.  MoLauoiilan,  Clapham,  for  ImprovemenU  In 
mac 'ilnoe  or  apparatus  for  the  printing  and  catting  of  losenges. 
A  communication. 

2677.  J>  IreUnd,  Jan..  MaoohesUr,  for  ImprovemenU  in  the 
reduction  of  oxide  ores  of  Iron  and  other  metals.  A  oommunloa- 
tion. 

1C7S.  R.  L.  Johnson,  Bloomsburr.  for  an  Improved  door. 

knocker. 

agio.  C.X.  Hosvol.  Bath,  for  ImprovemenU  In  the  construction 
of  wheel  or  roller  skates. 

2680.  A.  Clark,  Chancery-lane.  Tor  an  Improved  waterproofing 
compound  for  skins  and  leataer.  A  oommunloation. 

SiBl.  A.  L.  r'jfe,  Aldersgate-street,  City,  for  ImprovemenU  In 
la,,  UV  girdle  faswners. 

3>i82.  J.  8o!nurvl:ie,  Edinburgh,  for  ImprovemenU  in  the 
oonstructlon  and  special  uppllcauon  of  valves. 

MS3.   T.  Jiihnston.  Kdlnburgh,  for  ImprovemenU  in  golf  clubs. 

2U»«.  J.  B.  Johnson,  Lincoln's  Inn-fluids,  lor  ImprovemenU  in 
eoeks.  A  communication. 

*«.  J  Dui.oan,  Mlu  Ing-lnne.  City,  and  B.  B.  B,  Bewlands, 
Victoria  Docks,  for  lmprove'iurats  In  the  treatment  and  purifica- 
tion ot  sugar  and  sscehaiino  matUrs,  and  in  the  apparatus 
employed  therein. 
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ARTICLES. 


THE  HEATING  EFFECTS  OF  THE 
ELECTRIC  CURRENT. 
By  J.  T.  SpEaoub. 

TyHENEVER  an  electric  passes,  its 
"™  circuit  is  heated,  whether  that 
circuit  he  a  metallic  wire,  a  liquid,  the 
luminous  arc  of  the  electric  light,  or  that 
natural  circuit  across  which  a  flash  of 
lightning  passes.  There  is  one  exception 
to  this  general  law:  when  a  circuit  is  so 
composed  of  different  substances  (as  in 
what  are  called  thermo-electric  combina- 
tions) that  a  difference  of  temperature  will 
transform  heat  into  electricity  by  setting 
up  electro  -  motive  forces  producing  a 
current,  then  if  an  electric  current  be  passed 
through  such  a  circuit,  although  heat  will 
he  generated  as  usual,  yet  at  some  points 
cold  will  he  produced,  and  alternate  junc- 
tions will  become  either  hot  or  cold  accord- 
ing to  the  direction  of  the  current.  This, 
however,  is  but  an  instance  of  the  same 
general  law  which  causes  chemical  actions 
produced  by  a  current  to  set  up  a  counter 
electro-motive  force,  and  produces  a  current 
in  a  conductor  moved  across  a  magnetic 
field. 

The  quantity  of  heat  produced  by  a  current 
in  a  circuit  depends  upon  two  conditions : 
1.  The  resistance  of  the  circuit,  which  in 
formulae  is  symbolised  by  R,  and  is 
measured  in  the  unit  of  resistance  called 
the  Ohm.  2.  The  strength  of  the  current, 
symbolised  by  C,  and  measured  in  the 
unit  called  the  Veber.  By  the  general  laws 
of  electricity,  as  the  quantity  of  current 
depends  upon  the  amount  of  electro-motive 
force,  E,  acting  in  the  resistance,  R,  either 
the  electro-motive  force  itself,  or  the  current 
produced  by  it,  can  be  used  to  calculate  the 
heat  produced.  The  relation  is  such  that 
the  heat  developed  is  proportional  directly 
to  the  resistance,  and  either  directly  to  the 
electro-motive  force  or  to  the  square  of  the 
current,  and  either  of  these  formulas  will 
give  it. 

1.  H  =  R  x  E  x  Z, 

2.  H  =  R  x  0»x  Z. 

In  these  formula)  Z  represents  the  actual 
quantity  of  heat  corresponding  to  the  action 
of  1  Veber  current  for  1  second  in  1  Ohm 
of  Resistance,  erpressed  in  any  unit — that 
is  to  say,  '24065  of  a  calory  in  the  metric 
system,  or  the  corresponding  value  in  any 
other  system.  By  using  in  the  place  of  Z 
the  corresponding  value  in  units  of  work, 
such  as  the  gramme-metre  or  foot-pound, 
the  same  formula)  give  the  mechanical 
equivalent  of  the  energy  expended  in  the 
circuit  for  each  second  of  time. 

The  Electric-resistance,  R,  really  requires 
to  be  measured  in  each  case,  because  each 
sample  of  metal  has  its  own  specific  resist- 
ance, and  this  is  differently  modified  by  the 
effects  of  temperature.  I  do  not  need  to  go 
into  this  fully,  as  it  is  dealt  with  in  former 
articles,  and  very  fully  in  my  *«  Electricity, 
its  Theory,  Sources,  and  Applications,"  pp. 
176-187,  and  in  most  recent  electrical  books ; 
but  I  give  a  table  below  showing  the  values, 
as  found  by  Matthiessen,  for  pure  metals 
and  special  alloys.  The  resistance  increases 
with  the  temperature  about  '215  per  cent, 
per  degree  Fahrenheit,  or  '3804  per  degree 
centigrade  at  low  temperature;  but  the 
effect  of  very  high  temperatures  has  been 
vol.  ixm.-Uo.  502. 


little  studied,  and  the  resistance  appears  to 
increase  very  rapidly  and  differently  in 
different  metals,  according  to  the  following 
experiments  of  Muller,  showing  the  resist- 
ance of  the  several  wires  at  the  given 
approximate  temperatures : — 

Temp.         Iron.  Copper.  Platinum. 
0° centigrade  ...    640      814  1870 

Barely  mean.  ...  3059  2100  4300 

Bright  red           3650  4700  5050 

Light  yellow  ...   —  —  6000 

White  hot    4880      —  — 

By  the  specific  gravity  of  each  substance 
(symbolised  by  gj,  the  actual  weight  of  any 
wire  can  be  ascertained  by  its  length  and 
diameter,  and  this  is  necessary  to  be  ascer- 
tained both  for  calculating  the  resistance 
and  the  effect  produced  by  the  heat.  A 
cylinder  of  water  one-thousandth  of  an 
inch  in  diameter,  and  one  foot  long,  weighs 
0023793  of  a  grain,  and  this  multiplied  by 
the  specific  gravity  of  any  metal,  gives  the 
weight  of  a  unit  or  nil  wire,  which,  again 
multiplied  by  the  square  of  the  diameter 
fiP)  and  the  length  in  feet,  gives  the  weight 
in  grains  of  any  wire. 

The  formula?  given  above  furnish  the 
quantity  of  heat,  but  heat  can  only  be 
measured  by  its  effects — that  is  to  say,  by 
exerting  its  intensity  or  the  temperature  it 
can  produce  in  a  known  quantity  of  matter 
of  known  relations  to  heat.  The  same  actual 
quantity  of  heat  may  exist  in  a  white-hot 
wire,  or  in  a  mass  of  metal  barely  warmed, 
and  this  same  actual  quantity  of  heat  will 
induce  very  different  temperatures  in  equal 
weights  of  different  metals.  This  relation, 
called  specific  heat,  and  symbolised  by  8,  is 
ascertained  experimentally,  but  may  be 
approximately  learnt  for  metals  at  low 
temperatures  by  dividing  6*4  by  the  atomic 
weight.  It  increases  as  the  temperature 
rises,  and  more  rapidly  as  the  melting  point 
is  neared.  It  is  stated  by  Bede  that  the 
mean  specific  heat  between  0°  and  any 
other  temperature  r°  centigrade  may  be 
represented  by  the  formula 

S  =  k  +  at 
k,  being  each  metal's  specific  heat  at  0°,  and 

0  the  increment  for  each  degree.  He  gives 
the  following  table  of  the  values : — 

Copper  k  =  0  0910  a  0  000023 
Iron  "1053  -000071 

Lead  -0286  -000019 

Tin  -0500  -000044 

Zinc  -0865  -000044 

Platinum        0332  -0000042 

The  platinum  values  I  have  myself  calcu- 
lated and  added.  The  values,,  k,  are  the 
proportionate  quantities  of  heat  necessary 
to  raise  any  weight  of  the  metal  1  degree 
centigrade,  the  quantity  needed  to  raise 
the  same  weight  of  water  being  1,  so  that 
they  apply  to  any  system  of  weights.  In 
the  metric  system  the  unit  of  heat  is  that 
which  raises  1  gramme  of  water  1°  0.,  and 
is  called  the  "  Calory."  In  English  works 
the  common  unit  is  lib.  of  water  raised 
1°  Fahrenheit,  which  is  equivalent  to  lib. 
weight  lifted  772  feet.  For  electric  pur- 
poses a  grain  degree  Fahrenheit  is  useful, 
and  in  this  the  constant  s  in  the  formula) 
means  6*6855,  which  is  the  equivalent  of 
2  4065  of  a  calory,  or  the  heat  equivalent  of 

1  Veber  in  1  Ohm. 

With  these  data  it  is  easy  to  calculate 
(1)  the  heat  any  battery  can  ^develop  under 
given  conditions;  (2)  the  effect  that  heat 
would  produce  upon  a  given  wire,  if  col- 
lected in  it.  But  while  gaining  heat  the 
conductor  is  also  losing  it  by  radiation  and 
convection  in  the  air :  this  subject  I  do  not 
propose  to  go  into  here,  as  it  would  require 
a  page  to  itself.  The  loss  increases  in  an 
increasing  ratio  with  the  temperature,  and 
it  is  proportionately  less  the  larger  the  con- 
ductor (if  solid  wire),  because  the  weight  of 
metal  holding  the  heat  increases  as  the 
square  of  the  diameter,  while  the  losing 


surface  increases  only  as  the  diameter 
simply.  In  a  very  fine  wire  I  have  found 
that  the  gain  and  loss  of  heat  so  balanced 
that  the  calculated  degrees  of  heat  per 
second  maintained  the  temperature  corre- 
sponding to  them,  when  the  calculation  was 
based  upon  the  resistance  of  the  wire  when 
cold. 

The  information  generally  sought  belongs 
to  one  of  two  kinds:— (I.)  What  size  and 
length  of  wire  will  a  given  battery  heat  to 
a  certain  temperature  r  (2.)  What  battery 
power  is  necessary  to  heat  a  given  wireP 
As  to  the  first,  length  does  not  affect  the 
question,  except  as  it  influences  the  total 
resistance,  and  therefore  the  current;  the 
whole  length  of  a  wire  is  heated  to  the 
same  temperature,  except  when  its  ends 
may  be  joined  to  a  better  conductor,  which 
carries  off  the  beat :  the  question  resolves 
itself  into — What  is  the  current  passing,  and 
what  is  the  resistance  of  the  wire  itself  r  For 
example — What  heating  effect  will  a  battery 
of  2  Groves  produce  upon  an  iron  wire  of 
No.  40  gauge  (say  4  mils,  or  thousandths  in 
diameter),  6in.  long,  the  internal  resistance 
of  the  battery  and  conductors  being  half  an 
Ohm,  and  the  electro-motive  force  of  each 
cell  1-8  VoltP  The  constant  for  the  mil. 
foot  of  water  multiplied  by  the  specific 
gravity  of  iron  gives  the  weight  in  grains  of 
the  mil.  foot  of  iron — 

0023798  x  7-8  =  018559. 
This  multiplied  by  16,  the  square  of  the 
diameter  in  "mils.,"  gives  the  weight  in 
grains  per  foot — 

018559  X  16  =  '29694. 
Therefore  the  actual  weight  of  6in.  is  '14847 
grains.   The  resistance  per  grain-foot  of 
iron  at  60°  Fahr.,  multiplied  by  the  length 
in  feet  and  divided  by  weight  per  foot,  gives . 
the  actual  resistance  of  the  iron  wire — 

11634  x  -5  -i- -29694  =  1-9577. 
Then  the  total  electro-motive  force  being 
1*8  x  2  =  3*6,  and  the  total  resistance 

•5  +  1-9577  =  2  4577  Ohms,         =  14648 

gives  C  the  current  passing  in  Vebers,  the 
square  of  which  is  2*4166.  Formula  2  will 
now  give  the  heat  developed  in  the  iron 
wire  in  grain-degree  units-r- 

R         0*  Z  H 

1-9577  x  2  1466  x  6  6855  =  26-818. 
Now  comes  the  second  part  of  the  question 
— To  what  temperature  will  this  raise  the 
quantity  of  the  metal  it  is  developed  in  P 
The  quantity  of  heat  would  raise  one  grain 
of  water  26*818°  Fahr.  Therefore  the  heat 
must  be  divided  by  the  actual  weight,  and 
as  the  heat  which  would  raise  one  grain 
would  raise  a  grain  of  iron,  as  one  is  to 
'1064  (the  specific  heat  of  iron  at  60°),  the 
heat  must  also  be  divided  by  this,  and  thus  ., 
the  formula  becomes — 

8.  T  =  H 
W  x  8 

In  the  example  this  gives — 


26818 


=  1698. 


14847  x  1064 
Hence  the  heat  per  second  would  raise  the 
given  iron  wire  (assuming  loss  and  gain  to 
balance)  to  1698°  Fahrenheit,  or  to  a  clear 
cherry-red  heat. 

(To  be  continued.) 


RESEARCHES  IN  FERMENTATION 
AND  ARCHEBI0SIS. 

TT  will  he  remembered  that  after  Prof. 

Ty  ndall  delivered  his  famous  lecture  on 
"Spontaneous  Generation"  at  the  Royal 
Institution  (see  p.  523,  Vol.  XXII.),  Dr. 
Bastian  announced  his  intention  to  make 
some  further  experiments  and  researches 
into  the  possibility  of  fermentation  under 
such  conditions  as,  according  to  Prof. 
Tyndall's  experiments,  would  prevent  fer. 
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mentation  unless  the  spontaneous  genera- 
tion hypothesis  is  true.  In  a  paper  read 
before  the  Royal  Society  on  June  15th,  Dr. 
Bastian  has  described  his  experiments,  and 
has  Btated  the  conclusions  he  has  arrived  at 
from  the  data  thus  obtained.   The  new  ex- 

Seriments  show,  he  says,  as  others  have 
one,  that  an  exclusive  germ- theory  of  fer- 
mentation is  untenable,  and  that  living 
matter  may  and  does  originate  inde- 
pendently of  germs  during  fermentation  of 
previously  germless  fluids.  The  results 
obtained  by  Dr.  Bastian  form  the  bases  of 
the  following  theory : — During  fermentation 
changes  in  boiled  complex  organic  solutions, 
such  as  urine,  many  new  chemical  com- 
pounds are  produced.  Gases  are  given  off, 
or  in  company  with  other  soluble  products 
they  mix  with  the  changing  and  "  quicken- 
ing "  mother-liquid,  in  all  parts  of  which 
certain  insoluble  products  appear  and  reveal 
themselves  to  us  as  specks  of  protoplasm — 
that  is,  "  living  "  matter.  Having  gradually 
emerged  into  the  region  of  the  visible  they 
speedily  assume  one  or  other  of  the  well- 
known  forms  of  Bacterium.  These  in- 
soluble  particles  thus  bridge  the  narrow 
gulf  between  certain  kinds  of  "  living  "  and 
of  "dead"  matter,  and  thereby  afford  a 
long-  sough  t-f or  illustration  of  the  transition 
from  chemical  to  so-called  vital  combina- 
tions. It  will  be  seen  that  Dr.  Bastian,  by 
the  phrase,  '*  exclusive  germ-theory  of  fer- 
mentation," implicitly  acknowledges  that 
fermentation  may  be  set  up  by  germs  floating 
in  the  atmosphere ;  and  after  the  elaborate 
experiments  of  Prof.  Tyndall  it  is  impossible 
to  deny  the  fact,  for  although  a  doubt  might 
be  thrown  upon  them  by  the  assertion  that 
sufficient  heat  was  not  employed,  that  is 
met  by  the  fact  that  the  fluids  in  Prof. 
Tyndall 's  tubes  readily  enough  fermented 
when  they  were  purposely  inoculated  with 
germs.  The  question,  however,  now  arises, 
are  Dr.  Bastian's  experiments  conclusive ; 
and  is  his  position,  as  based  on  them,  im- 
pregnable r  lake  Prof.  Tyndall  he  adopted 
certain  novel  modes  of  experimentation, 
and  it  may  be  that  these  have  introduced 
sources  of  error ;  but  we  may  rest  assured 
that,  whether  correct  or  incorrect  Dr. 
Bastian's  experiments  will  be  repeated,  and 
his  conclusions  debated. 

Dr.  Bastian  appears  to  have  chosen  urine 
as  a  suitable  organic  solution,  because,  as 
he  was  the  first  to  point  out,  no  previous  in- 
vestigator had  professed  to  have  seen  well- 
marked  fermentation  set  up  in  it  after 
it  had  been  boiled  for  a  few  minutes, 
and  subsequently  protected  from  the  influ- 
ence of  the  atmospheric  germs.  The  in- 
variable barrenness  of  the  fluid  is  accounted 
for  in  the  usual  manner:  that  whatever 
germs  it  may  have  contained  had  been 
killed  by  the  heat  (212°  F.).  In  experi- 
menting with  urine,  Dr.  Bastian  has  em- 
ployed two  chemical  ageuts — liquor  potassse 
and  oxygen — under  new  conditions,  and 
heat  to  a  greater  extent  than  has  hitherto 
been  usual.  It  is  known  tliat  neutral  or 
slightly  alkaline  organic  fluids  are  more 
prone  to  ferment  than  slightly  acid  fluids — a 
fact  that  can  be  readily  demonstrated  by 
submitting  two  portions  of  an  organic  solu- 
tion to  the  same  influences,  but  with  the 
addition  to  one  of  a  few  drops  of  liquor 
potassso.  On  the  contrary,  fermentation 
can  be  retarded  by  adding  a  few  drops  of 
acetic  acid  to  one  of  two  portions  of  a 
neutral  organic  fluid.  It  would  seem  to 
follow,  from  this  fact,  that  the  changes 
which  acid  and  neutral  solutions  axe  capable 
of  undergoing  should  vary  considerably; 
and  it  is  stated  that  boiled  acid  infusions, 
guarded  from  contamination,  will,  if  kept  at 
temperatures  less  than  77°  P.,  generally 
remain  barren,  while  other  and  similar  in- 
fusions, kept  under  the  same  conditions,  but 
rendered  neutral  by  an  alkali,  often  become 
corrupt  and  swarm  with  organisms.  Under 


the  stimulus  of  a  higher  temperature  neutral 
infusions  ferment  more  frequently,  while 
the  same  result  will  be  obtained  in  a  small 
number  of  boiled  acid  fluids.  It  will,  of 
course,  be  remembered  that  the  results  of 
such  experiments  as  these  are  disputed,  not 
with  reference  to  any  difference  between 
acid  or  alkaline  inf  usions,  but  on  the  ground 
that,  if  they  ferment  at  all,  they  have  been 
accidentally  exposed  to  contamination  or 
are  otherwise  improperly  performed.  That, 
however,  is  the  gist  of  the  whole  question, 
and  we  will  leave  it  to  follow  Dr.  Bastian 
in  his  explanations  of  his  experiments. 
Formerly  the  presence  of  oxygen  was  con- 
sidered essential  to  fermentation ;  but  Dr. 
Bastian  says  that  in  some  fluids  fermenta- 
tion may  be  initiated  just  as  readily  in 
c'.oaed  vessels  from  which  the  air  has  been 
expelled  by  boiling,  as  in  others  in  which 
atmospheric  air  is  present.  He  finds  an  "  ex- 
planation "  of  this  fact  in  the  supposition  that, 
in  starting  the  fermentation  of  these  fluids, 
diminution  of  pressure  may  be  of  as  much 
importance  as  contact  with  free  oxygen; 
but  in  some  fluids,  notably  urine,  the  in- 
fluence of  oxygen  is  decidedly  potent.  As 
to  heat,  Dr.  Bastian  asserts  that  in  August, 
1875,  he  discovered  that  experimental  boiled 
fluids  which  remained  barren  at  77°  to  86° 
Fab.,  rapidly  became  turbid  and  swarmed 
with  organisms  when  submitted  to  a  tem- 
perature of  115°  Fah.,  while  temperatures  of 
122°  Fah.  may,  in  some  cases,  be  employed 
with  advantage. 

In  his  experiments  Dr.  Bastian  employed 
the  hot-air  chamber  of  an  incubator  used  by 
physiologists,  to  which  a  gas  regulator  had 
been  fitted,  so  that  it  was  possible  to  keep 
fluids  at  a  known  and  practically  constant 
temperature  for  an  indefinite  time.  Having 
established  the  fact  that  liquor  potassa  in- 
creased the  fermentability  of  boiled  urine, 
which  in  a  few  days  would  swarm  with 
organisms,  while  portions  of  the  same 
liquid,  without  the  addition  of  the  alkali, 
remained  barren  under  similar  conditions, 
Dr.  Bastian  then  endeavoured  to  ascertain 
(1)  whether  the  increased  fermentability 
was  due  to  survival  of  germs  in  the  boiled 
neutralised  fluid,  or  (2)  to  the  chemical  in- 
fluence of  potash  in  helping  to  initiate  the 
molecular  changes  leading  to  fermentation 
in  a  fluid  "  devoid  of  germs  and  other  living 
matter."  To  settle  the  first  question  it  was 
only  necessary  to  boil  the  acid  fluid  before 
adding  the  necessary  quantity  of  liquor 
potassa)  to  neutralise  it.  The  experiment 
was  at  first  tried  with  flasks  plugged  with 
cotton  wool,  the  plug  being  penetrated  by  a 
closed  glass  tube  containing  liquor  potassse. 
The  tube  was  drawn  out  fine,  and  its  lower 
end  bent  at  an  obtuse  angle,  so  that  on 
pressing  it  down  against  the  bottom  of  the 
flask  it  could  be  readily  broken  and  allow 
the  boiled  liquor  potasses  to  mix  with  the 
boiled  acid  urine.  Several  experiments 
showed  that  the  fermentability  of  the  fluid 
was  iust  as  much  increased  by  adding  the 
boiled  alkali  after  boiling  the  urine  as  be- 
fore ;  so  that  the  first  question  was  answered 
in  the  negative.  It  being  desirable  to  estab- 
lish this  fact  conclusively,  and  to  eliminate 
the  possibility  of  error  introduced  by  the 
cotton  wool,  Dr. 'Bastian  made  further  ex- 
periments of  the  same  kind,  but  employed 
sealed  retorts.  The  liquor  potassse  was 
placed  in  glass  tubes,  which  were  drawn  out 
fine  at  one  end  and  Bealed ;  they  were  then 
immersed  in  boiling  water  and  placed 
in  the  flasks  of  urine,  which  were  then  boiled 
and  hermetically  sealed  during  ebullition. 
After  sealing,  the  flasks  were  placed  neck 
downwards  in  a  can  of  boiling  water  for 
from  four  to  fifteen  minutes.  When  the 
flasks  were  cool,  the  potash  tubes  were 
broken  by  shaking  the  former  sharply,  the 
liquor  potassa?  flowing  out  directly  by  reason 
of  the  partial  vacuum  in  the  flask.  One 
flask  was  put  aside  without  breaking  the 


potash  tube,  and  served  to  prove  the  truth 
of  the  experiments ;  for  while  the  fluids  in 
all  the  other  flasks  speedily  fermented  and 
swarmed  with  the  Bacteria,  the  contents  of 
the  single  flask  remained  uncorrupted  until 
its  potash  tube  was  broken.  All  the  flasks 
were  kept  at  a  temperature  of  122°  Fah. 
The  first,  and  certainly  an  obvious  objection, 
to  be  raised  against  the  conclusions  drawn 
from  the  experiments  will  be  that  the  potash 
tubes  contained  the  germs  of  living  matter, 
but  Dr.  Bastian  says  he  has  eliminated  that 
source  of  error  by  finding  that  it  is  only 
when  the  liquor  potassse  is  added  in  certain 
proportions  that  it  acts  as  a  fertilising 
agent.  If  it  acted  merely  as  a  germ-con- 
taining medium,  a  single  drop  would  suffice 
to  set  up  fermentation.  It  cannot  be  said 
that  the  fertilising  agent  acts  by  reviving 
germs  assumed  to  have  been  killed  by  boil- 
ing the  acid  fluid,  without  giving  up  the 
doctrine  that  boiling  destroys  Bacteria  and 
living  germs — a  doctrine  as  essential  to 
Prof.  TyndaU's  view  as  to  Dr.  Bastian  a 
To  show  how  complex  a  subject  it  is  we  may 
mention  that  while  a  slight  excess  of  liquor 

Sotassa?  prevented  fermentation — i.e.,  the 
asks  to  which  the  excess  was  added  re- 
mained barren — the  development  and  growth 
of  Bacteria  germs  may  take  place  both 
quickly  and  freely  in  boiled  fluid  containing 
a  large  excess  of  potash  liquor.  It  is  only 
necessary  to  rinse  the  flask  with  ordinary 
tap- water  to  obtain  a  swarm  of  Bacteria  in 
a  mixture  of  boiled  urine  and  potash  liquor 
(7  to  1)  in  48  hours,  if  the  temperature  w 
kept  at  122°  Fah.  Briefly  stated,  a  slight 
excess  of  liquor  potassse  prevents  the  genera- 
tion of  Bacteria  in  the  prepared  and  guarded 
solutions,  but  a  large  excess  does  not  hinder 
the  development,  growth,  or  multiplication 
of  germs  purposely  added  to  solutions  freely 
exposed  to  the  air. 

Dr.  Bastian  made  a  further  series  of  ex- 
periments in  which  the  flasks  and  the  liquor 
potasses  tubes  were  prepared  in  the  same 
way  as  hut  described,  but  the  flasks  were 
fitted  with  platinum  electrodes,  and  just  be- 
fore breaking  the  tubes  oxygen  and  hydrogen 
were  liberated  from  the  urine  by  electro- 
lysis. Under  the  combined  influences  of 
potash,  oxygen,  and  high  temperature,  the 
previously  sterilised  urine  fermented  and 
swarmed  with  Bacteria  in  from  7  to  12 
hours,  or  in  much  less  time  than  would  be 
required  for  the  fermentation  of  an  utterly 
unprotected  sample.  Some  of  the  flasks 
containing  unneutralised  urine,  it  should  be 
noted,  did  also  ferment,  and  the  degree  of 
acidity  of  the  fluid  would  appear  to  bare 
considerable  influence  on  its  fermentability ; 
but  these  differences  are  so  small  that  a 
perusal  of  the  details  suggests  that  all 
sources  of  error  have  not  been  eliminated 
from  these  experiments,  carefully  as  they 
have  been  made,  if  we  may  judge  from  the 
author's  description.  The  statements,  how- 
ever, which  have  to  be  disproved  now  may 
be  summarised  briefly:  It  is  generally 
accepted  that  Bacteria  and  their  germs  are 
destroyed  by  a  temperature  of  212°  Fab. 
The  fact  that  swarms  of  Bacteria  have  ap- 
peared in  specimens  of  boiled  acid  urine, 
guarded  from  contamination,  but  subjected 
to  the  influence  of  a  high  temperature 
(122°  Fah.),  is  inexplicable  except  upon  the 
supposition  that  fermentation  has  in  these 
instances  been  initiated  without  the  aid  of 
living  germs,  and  that  the  organisms  first 
appealing  in  such  fluids  have  been  evolved 
therein.  In  other  words,  they  have  been 
spontaneously  generated,  or  dead  matter 
has  been  converted  into  living  matter  by 
the  action  of  liquor  potasste  on  an  organic 
fluid.  We  cannot  doubt  but  that  Prof 
Tyndall  will  make,  if  he  has  not  already 
made,  further  experiments  which  shall  not 
suffer  from  the  argument  that  the  tempera- 
ture at  which  they  were  kept  was  not  nig  n 
enough.   The  question  is  a  very  importan 
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one,  for  if  Dr.  Bastian's  experiments  ex- 
hibit the  truth,  zymotic  diseases  may  be 
spontaneously  generated,  and  the  germ- 
theory  of  disease,  though  not  destroyed, 
can  only  be  accepted  as  one  mode  of  propa- 
-i'on  of  the  ills  which  afflict  mankind. 


■  HEAT-CONDUCTION  IN  GASES. 

'  I  'HE  power  of  different  gases  to  conduct 
heat  has  in  recent  years  been  fre- 
quently studied,  both  in  the  way  of  theo- 
retical calculation  and  of  experimental 
measurement.  The  researches  of  M.  Stefan 
have  an  important  bearing  on  the  theory  of 
gases.  Recently  M.  Winkelmann  has  pub- 
lished a  new  investigation  of  the  subject  in 
Poggendorffa  Annalen. 

For  measurement  of  the  heat-conduction, 
M.  Winkelmann  employed  the  same  method 
as  has  Won  employed  by  other  observers: 
he  measured  the  velocity  of  cooling  of  a 
thermometric  body  within  a  vessel  filled 
with  the  gas  to  be  examined.  The  diffi- 
culty of  these  experiments  lies  in  the  cir- 
cumstance that  the  cooling  is  caused  not 
only  by  the  conduction  of  the  gas  which 
surrounds  the  cooling  body,  but  that  also 
the  currents  of  the  gas,  and  above  all, 
radiation,  play  an  important  part.  M. 
Winkelmann  considered  it  his  chief  task 
to  eliminate  the  currents  of  the  radiation ; 
and  he  effected  this  in  one  case  by  altering 
the  pressure  of  the  gas  between  760  ana 
1mm.  (with  decreasing  pressure  the  action 
of  gas  currents  becomes  less).  Secondly, 
he  employed  various  apparatuses  in  which 
the  cooling  body  within  was  always  of  the 
same  dimensions  and  the  same  material, 
while  the  outer  envelope  was  altered  in 
size ;  the  value  of  the  radiation  was  then  in 
all  apparatuses  the  same,  while  the  conduc- 
tion varied  with  the  size  of  the  outer  vessel, 
and  so  furnished  data  by  means  of  which 
the  radiation  could  be  calculated  and  elimi- 
nated. 

The  results  of  these  measurements  are 
given  in  the  following  table  : — 


Gases. 

Air   

Hydrogen  

Carbonic  acid  

Ethylene  

Marsh  gas   

Nitric  oxyde   

Carbonic  oxide 

Oxygen   

Protoxide  of  nitrogen 
Nitrogen  


Conductivity. 
.    0  0000525 
.    0  0003326 
.  00000317 
4U 
647 
460 
510 
563 
363 
524 


The  numbers  obtained  for  air  and  hydro- 
gen, the  gases  with  which  the  fullest  series 
of  experiments  were  made,  further  showed 
that  in  air,  down  to  a  pressure  of  1mm.,  the 
heat-conduction  is  independent  of  the  pres- 
sure ;  hydrogen,  on  the  contrary,  showed  a 
quite  divergent  and  hitherto- unexplained 
behaviour  in  reference  to  pressure,  in  tliat 
the  changes  of  the  currents  with  different 
pressures  by  no  means  afford  an  explana- 
tion of  the  observed  differences  in  velocity 
of  cooling. 

For  example,  whereas  with  a  lowering 
of  the  pressure  from  750mm.  to  91-4mm., 
there  was  a  change  of  only  14  per 
cent,  in  the  value  for  the  velocity  of  cool- 
ing; on  further  diminution  of  the  pressure 
to  47mm„  there  was  a  further  decrease  of 
11  per  cent.,  and  this  decrease  continued 
when  the  pressure  was  further  lowered  to 
l'92mm.  Whether,  perhaps,  accidental 
circumstances  may  have  operated  here,  or 
whether  the  phenomenon  is  due  to  proper- 
ties of  the  'gas,  can  only  be  decided  by 
further  and  more  exact  researches. 

A  second  task  which  M.  Winkelmann  set 
himself  was  to  determine  the  relation  of 
heat-conduction  to  temperature.  In  this 
"  vestigation  he  had  to  employ  new  appa- 


ratus made  of  glass,  and  to  effect  the  sepa- 
ration of  the  conduction  from  the  radiation 
on  a  different  principle  from  that  in  the 
first  measurements.  The  observations  were 
so  arranged  that  first  the  time  of  cooling 
was  determined  from  18°  to  8°,  and  then 
from  118°  to  108°.  With  three  apparatuses 
very  different  in  their  dimensions,  M. 
Winkelmann  obtained  the  temperature 
co-efficients  13661,  13429,  and  13644,  refer- 
ring to  the  temperatures  70,4  to  7°"6,  and 
107°7  to  109°;  that  is  to  say.  if  the  heat- 
conduction  at  the  lower  temperature  be  put 
equal  to  1,  then  at  the  higher  temperature 
it  has  the  value  just  given. 

Besides  the  two  gases,  air  and  hydrogen, 
carbonic  acid  was  examined.  If  the  latter 
changes  its  heat-conduction  with  tempera- 
ture in  the  same  way  as  air  and  hydrogen, 
we  should,  by  combination  of  the  values 
of  hydrogen  and  carbonic  acid,  obtain  the 
same  relative  numbers  as  those  given  re- 
lating to  hydrogen  and  air.  The  values  so 
obtained,  however,  are  alogether  smaller, 
whence  it  appears  that  the  conduction  of 
carbonic  acid  is  not  dependent  on  tempera- 
ture in  quite  the  same  way  as  that  of 
hydrogen,  but  increases  more  quickly  with 
the  temperature. 


ACTUATING  TIME  INDICATORS. 

¥  N  large  establishments,  where  numbers  of 
-*-  clockB  are  wanted  to  show  correct  time  in 
different  parts,  it  is  usual  to  employ  "time 
indicators" — that  is — clocks  in  outward  appear- 
ance, but  lacking  all  of  the  "  works  "  save  the 
necessary  gearing  to  connect  the  two  hands. 
A  Mr.  Carl  L.  H.  Lammers,  of  Gos  forth,  Nor- 
thumberland, has  recently  obtained  a  patent 
for  a  means  of  indicating  "  correct  Greenwich 
mean,  sidereal,  and  other  time,"  on'  any 
number  of  dials,  whether  such  dials  are  placed 
at  different  parts  of  a  building  or  are  scattered 
about  a  town.  The  following  is  Mr.  Lammera's 
method  of  actuating  the  indicators  from  the 
main  clock : — 

On  the  centre-wheel  arbour  of  the  main 
clock  he  keys  a  band  pulley,  upon  which  runs 
an  endless  cord,  band,  or  its  equivalent,  which 
also  passes  round  another  pulley  of  equal 
diameter  to  the  first  one.  The  second  pulley 
may  be  on  the  minute  hand  axis  of  one  of  the 
time  indicators,  or  it  may  be  merely  an  inter- 
mediate pulley  on  an  axis  on  which  are  keyed 
any  required  number  of  other  pulleys,  from 
which  any  desired  number  of  time  indicators 
may  be  actuated  by  endless  cords  or  bands 
leading  in  any  direction  required,  and  each 
passing  over  a  similar  pulley  on  the  minute 
hand  axis  of  a  time  indicator.  Other  inter- 
mediate pulleys,  bands,  and  gearing  may  be 
provided  when  required  to  transmit  the  motion 
in  certain  directions  according  to  the  position 
of  the  time  indicators  relatively  to  the  main 
clock. 

One  may  employ  round  cord  for  the  endless 
bands  working  in  V-shaped  grooves  in  the 
pulleys,  which  would  have  two  or  three  inden- 
tations or  notches  in  their  peripheries,  there 
being  at  equal  distances  along  the  cords  or 
bands  corresponding  projections  or  rings 
which  engage  in  the  indentations  or  notches, 
or  the  bands  and  pulleys  may  be  varied  accord- 
ing to  circumstances.  The  endless  bands  will 
further  be  inclosed  in  tubular  casings  of  any 
convenient  form  to  preserve  them  from 
external  influences.  The  indicator  on  which  it 
is  desired  to  show  sidereal  time  is  made  so 
much  smaller  as  to  indicate  2th.  3m.  56'5555s. 
of  time  in  24  hours  of  mean  time. 

The  same  Bystem  of  transmitting  motion  by 
endless  bands  or  cords  connects  the  striking 
part  of  the  main  clock  to  hammers  which 
strike  bells  on  the  time  indicators,  thus  dis- 
pensing with  both  the  going  and  striking 
trains  in  all  the  indicators.  We  are  much 
nfraid  that  Mr.  Lammurs  will  find  that  his 
cord  and  pulley  system  will  not  answer,  and 
that,  if  by  some  unknown  process,  he  succeeds 
in  overcoming  certain  defects,  lie  will  And 
there  is  nothing  new  in  his  system  as  de- 
scribed. 


MICROSCOPIC  0BJECTS.-IV. 

How  to  Obtain,  Mount,  and  Observe. 
8.  T)EEHAPS  the  richest  and  certainly  one 
of  the  most  convenient  sources  of  the 
DuitomacecB  within  easy  reach  of  the  Londoner 
lies  in  the  black  Thames  mud  found  bo  abun- 
dantly near  the  Isle  of  Dogs.    Mr.  F.  C.  8. 
Boper,  in  a  paper  on  this  subject  read  before 
the  Microscopical  Society  of  London  some  years 
ago,  stateB  that  nearly  one-fourth  of  the  finer 
residuum  obtained  after  boiling  this  black  mud 
with  nitric  acid  consists  of  the  siliceous  valves 
of  different  species  of  Diatomacca,  among  which 
the  marine  species  are  conspicuous  by  their 
abundance.   Out  of  a  total  of  one  hundred  and 
four  species  recognised  by  him,  no  less  than 
thirty  were  decidedly  marine,  fifty-nine  pecu- 
liar to  marine  and  brackish  water,  the  remain- 
ing fifteen  alone  being  purely  fresh-water 
species.   In  mud  from  the  Thames  at  Graves- 
end  the  relative  amount  of  marine  or  brackish- 
water  species,  as  might  be  imagined,  is  found 
to  be  largely  on  the  increase,  for  out  of  a  total 
of  forty-seven  species  recognised  only  eight 
belonged  to  the  fresh-water  series;  while  on 
the  other  hand,  in  mud  obtained  at  Hammer- 
smith, out  of  a  total  of  forty-three,  twenty- 
nine  belonged  to  the  fresh- water  class,  fourteen 
alone  being  truly  marine ;  showing,  however, 
that  the  influence  of  the  flood-tide,  even  at 
that  distance  from  the  sea,  gives  a  decided 
character  to  the  Diatomacca  deposited  by  the 
water.   I  reproduce  here  a  few  of  the  more 
interesting  forms  found  in  the  Thames  deposit, 
especially  such  as  are  not  found  described  in 
the  cheaper  books  on  microscopic  objects,  so  as 
to  enable  those  who  may  feel  tempted  to  prose- 
cute their  researches  in  this  direction  to  recog- 
nise  and  name  their  "finds."    In  describing 
these  species  I  shall  use  Mr.  Boner's  own 
words : — "  There  is  a  large  species  of  Cocconeia 
(a)  elliptical  in  form,  and  marked  with  undu- 
lating striae,  and  also  with  faint  transverse 
lines  concentric  with  the  extremities  of  the 
valve,  but  only  visible  with  a  high  power  and 
oblique  fight.   The  perfectly  elliptical  form 
and  peculiarity  of  the  cross  stri©  seem  to  dis- 
tinguish it  from  the  C.  Placentula  of  Mr. 
Smith ;  but  I  am  doubtful  whether  it  may  not 
be  a  variety  of  that  species.   All  the  annexed 
drawings  are  on  a  scale  of  400  diameters. 
Sparingly  distributed,  I  have  found  another 
large  and  beautiful  disc  (6)  with  sixteen  sepia, 
the  surface  of  which  is  covered  with  faint  cross 
stria)  similar  to  those  of  a  Plcurosigma.   Of  the 
species   Triceratium,   four   species  occur.  A 
small  one  by  no  means  uncommon  is  repre- 
sented at  c,  which  I  consider  to  be  the  T.  3trio~ 
latum  of  Ehrenberg :  it  has  convex  sides,  small 
horn-like  processes  at  the  angles,  which  are 
rather  obtuse,  and  is  marked  with  minute  dots 
or  cells  radiating  from  the  centre.  Triceratium 
alternant  of  Bailey  is  rarely  met  with,  and  I  have 
only  one  specimen  of  T.  undulutum  in  which  the  ' 
peculiar  projection  of  the  posterior  valve  beyond 
the  undulating  Bides  of  the  upper  is. plainly 
shown.    Campyloditcus  costatus  and  cribrosus 
are  frequently  met  with.  Another  small  species 
is  represented  at  d,  which  corresponds  with 
Mr.  Smith's  Bi-costatus,  although  it  much  re- 
sembles C.  Clypeus.  The  valve  is  nearly  circular, 
saddle-shaped,  with  about  forty  canaliculi,  the 
central  portion  having  two  narrow  bands  of 
costm  parallel  with  the  torminations  of  the  side 
canaliculi.  Diameter  about  TW  of  an  inch.  The 
most  abundant  species  in  all  the  slides  I  have 
examined  is  represented  by  figures  e,  f,  g,  and 
h.  which  I  believe  would  all  be  included  as 
varieties  of  Doryphora  amphiceros  by  Smith, 
and  as  different  species  of  Rhaphowis  by  Ehren- 
berg and  Kiitzing.    The  difference  of  form  is 
so  great,  and  the  peculiarity  of  cellular  mark- 
ings so  apparent,  that  they  appear  to  furnish 
data  for  specific  distinction  quite  as  good  as 
these  afforded  in  many  species  of  Karicuta  and 
Pleurotigma.   Fig.  e,  from  its  lanceolate  form, 
strong  granular  markings,  and  well-marked 
median  line,  might  probably  be  referred  to 
RJuiphoneis  gemmifcra.    The  length  varies  from 
ttb  to  shi  °f  an  inch,  breadth  about  rz!s>u  °f  an 
inch ;  it  occurs  but  sparingly.    Fig.  /  occurs 
even  more  rarely,  but  is  readily  distinguished 
by  its  more  robust  form,  the  greater  delicacy 
of  its  stria;,  and  the  slightly  marked,  nearly 
parallel  sides  of  its  median  line.   The  length 
*e  sin  o'  a*1  "ich.  the  breadth  It  would 

be  referred  to  Rhaphoneis  fasciolata.   9  is  ex  < 
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ceedingly  common,  and  in  the  site  of  its  mark, 
ings  resembles  e,  bat  differs  in  their  being 
more  concentric,  and  nearly  obliterating  the 
median  line  at  the  acute  extremities  of  the 
valve.   The  breadth  of  the  valve  is  also  much 
greater  in  proportion  to  its  length,  the  length 
being  ^  of  an  inch,  the  breadth  nVr  of  an 
inch.   It  agrees  with  Rhaphoneis  pretiota.    h  is 
widely  different  from  any  of  the  preceding,  and 
is  by  no  means  abundant.  The  valves  are  very 
diaphanous,  the  markings  faint,  median  line 
obscure,  form  semi-orbicular,  the  apices  being 
very  short;  the  length  is  jfy  to  ^  of  an 
inch,  and  the  breadth  -^Vr  to  ^  of  an  inch. 
I  should  refer  it  to  Rhaphoneis  rhombus.  A  large 
and  well-marked  species  is  that  represented  at  i. 
I  have  not  been  able  to  obtain  a  front  view  of 
a  perfect  pustule,  though  the  single  valves  are 
by  no  means  uncommon.   By  a  comparison 
with  some  specimens  of  Zygoeerot  rhombus  from 
Petersburg,  Virginia,  kindly  lent  me  by  Prof. 
Quekett,  I  have  little  doubt  that  it  can  safely 
be  referred  to  that  species  (Biddulphia  rhombus 
of  Smith),  as  the  only  difference  is  that  in  the 
Thames  specimens  the  side  view  of  the  valves 
is  rather  broader  in  proportion  to  its  length. 
The  valves  are  nearly  rhomboidal,  slightly 
produced  at  the  extremities,  and  terminate  in 
a  projecting  tubular  horn  or  spine.   The  sur- 
face is  minutely  punctuated  with  small  hexa- 
gonal cells  radiating  from  the  centre,  and  has 
from  three  to  six  small  spinous  processes  at  the 
sides,  with  two  rather  longer  at  the  extremities 
of  the  valve.  >  The  length  varies  from  to 
-rf,  of  an  inch,  and  the  breadth  from  T}T  to 
of  an  inch.    At  j  and  k  are  represented 
Zygoceros   surirella   (Biddulphia   sunreUa  of 
"Smith),  front  and  side  views.    I  represents  a 
email  cross-shaped  valve  that  occurs  sparii  _"_ 
and  which  Mr.  Boper  opines  is  a  small  form  of 
Odontidium  Harrisoni."  The  reader  will  perceive 
that,  besides  the  commoner  species,  he  may 
hope  to  find  very  many  of  the  rarer  and  less 
known  of  the  Diatomaeeos,  by  collecting  the 
fine  black  mud  of  the  Thames,  and  subjecting 
it  to  the  same  treatment  with  nitric  acid  as 
recommended  for  guano  and  similar  deposits. 
.(See  paragraph  41,  p.  316,  Vol.  XXI.,  of  the 
English  Mechanic.) 

9.  Many  of  my  readers  who  possess  a  micro- 
scope are  probably  in  possession  of  a  polari- 
Bcope.  I  have  on  a  former  occasion  described 
the  manner  in  which  a  cheap  polarisoope  may 
be  constructed.  Few,  however,  are  aware  of 
the  ease  with  which  the  selenites  so  useful  for 
heightening  the  polarising  powers  of  many 
objects  may  be  mounted.  At  the  shops  of  the 
mineralogists  and  "  geologists  "  may  be  bought 
for  a  few  pence  good,  clear  specimens  of  the 
mineral.  It  generally  occurs  in  flat,  tolerably 
transparent  slabs  with  rather  irregular  edges, 
generally  inclining  to  a  rbombio  form.  In 
choosing  these  for  mounting  care  should  be 
taken  to  select  those  most  free  from  internal 
flaws  or  veins,  or  of  an  undulating  surface.  The 
cleaner  and  freer  from  colour  the  better  they 
will  serve  the  destined  purpose.  Having  pro- 
cured such,  the  operator  will  place  it  on  a  flat 
table,  and  by  means  of  a  sharp  penknife  attempt 
to  raise  at  one  corner  a  film  about  -fa  of  an  inch 
thiok.  As  soon  as  he  has  been  able  to  "start"  the 
"film"  he  will  withdraw  the  knife-point  and 
insert  in  its  stead  a  very  thin,  smooth  ivory 
paper-cutter.  By  gradually  pushing  this  for- 
ward he  will  in  most  cases  succeed  in  raising 
and  detaching  a  sheet  of  selenite  the  full  size 
of  the  block,  and  only  ^  of  an  inch  in  thick- 
ness. A  little  practice  will  make  this  quite 
easy.  The  knife  must  not  be  used  after  the 
split  has  been  just  started,  otherwise  the  steel 
will  be  sure  to  scratch  the  surface  of  the  sheet 
and  render  it  defective.  The  first  sheet  that 
comes  off,  owing  to  the  abrasion  which  it  will 
have  sustained  while  in  store,  Ac.,  will  gene- 
rally have  to  be  rejected  on  the  same  account. 
The  operator  should  detach  several  such  films, 
varying  a  little  in  thickness,  as  upon  their 
thickness  will  depend  in  great  measure  the 
colours  they  will  give.  Having  succeeded  in 
producing  a  few  equal,  clean,  unscratched  films, 
the  next  operation  will  be  to  cut  them  to  size. 
To  this  end,  after  having  decided  as  to  the 
size  and  shape  he  intends  the  selenite  plates  to 
be,  the  mounter  takes  a  thin  covering- glass  of 
that  size  and  shape  (I  personally  prefer  circles 
{  inch  in  diameter),  and  lays  it  over  the  best 
ad  clearest  portion  of  one  of  the  films.  Hold* 


ing  it  down  in  position  with  the  first  finger  of 
the  left  hand,  he  runs  round  the  edge  with  the 
sharpened  point  of  a  penknife.  Repeating  this 
two  or  three  times,  he  will  find  that  the  super- 
abundant portions  of  the  selenite  will  be  cleanly 
and  neatly  cut  off,  without  "starring"  or 
cracking  the  film  under  the  glass  in  the  least 
degree — a  consummation  not  to  be  attained  by 
any  other  method  of  procedure  with  which  I 
am  acquainted.  Great  care  must  be  taken  at 
all  stages  of  the  process  that  the  fingers  should 
not  touch  the  selenite  surface,  as  a  greasy  stain 
would  be  the  result,  which  would  inevitably 
injure  the  clearness  of  the  film.  An  ordinary 
glass  slide,  3  by  I  in.,  with  ground  edges,  should 
now  be  carefully  cleaned,  and  a  |in.  circlet 
struck  out  with  ink,  by  means  of  the  turn-table 
on  one  side.  When  dry,  a  single  drop  of 
Canada  balsam  should  be  placed  on  the  oppo- 
site side  of  the  slide,  exactly  in  the  centre  of 
the  inked  circlet.  A  thin  glass  cover  is  now  to 
be  carefully  cleaned,  and  a  drop  of  Canada 
balsam  placed  on  it.  The  slide  itself  is  then 
to  be  cautiously  warmed  over  a  spirit  lamp,  or 
otherwise,  until  the  balsam  acquires  perfect 
fluidity.  Any  bubbles  which  may  have  appeared 
are  now  to  be  removed  by  touching  with  the 
point  of  a  hot  needle.  The  slide  must  be. 
allowed  to  cool  until  the  hand  can  just  bear  it, 
and  then  the  selenite  film  taken  up  delicately 


chosen  for  use.  Those  giving  dark  blue  and 
gold  will  be  found  more  generally  useful, 
though  in  some  particular  cases  the  red  and 
green  are  remarkably  effective. 

M.  O.C. 


ASTRONOMICAL  NOTES  FOB  AUGUST. 

The  Bun. 


Souths. 


h.m.  s. 
0  6  2-30pm 
0  5  3510  „ 
0  4  53  27  „ 
0  3  57  94  ., 
0  2  50  09  „ 
26i  0  1  30-71  ,. 
81  0  0   1-41  „ 


At  Greenwich  Mean  Noon. 


h.  m.  s. 

8  47  47 

9  7  3 


9  44  51 
10  3  26 
10  21  49 
10  40  3 


Decli- 
nation 
North. 


1?  53'  15 
16  33  201 


9  26   4 15   6  44 


13  34  3 
11  65  56 
10  13  6 


Sidereal 

Time. 


h.m.  a 

8  41  44-65 

9  1  27-43 
9  21  10-21 
9  40  52-99 

10  0  8577 
10  20  18-54 


8  26  14 10  40   1 32 


with  the  forceps,  and  deposited  centrally  on 
the  plate,  so  that  its  outline  may  just  corre- 
spond with  the  outline  of  the  inked  circlet. 
Directly  this  is  done,  the  glass  cover,  with  the 
balsam  downwards,  is  to  be  placed  over  it,  and 
the  whole  gently  warmed,  until  the  balsam  has 
spread  out  equally  above  and  below  the  sele- 
nite. This  may  be  aided  by  gently  pressing 
the  covering  glass  with  the  separated  points  of 
the  forceps.  Great  care  must  be  token  not  to 
heat  too  strongly,  as  the  selenite  would  in  this 
case  lose  its  water  of  crystallisation,  become 
opaque,  and  consequently  useless.  When  the 
balsam  has  spread  equally,  and  any  bubbles 
which  may  have  appeared  been  coaxed  away 
from  between  the  films  by  means  of  variously 
applied  pressure  with  the  forceps,  the  slide 
may  be  set  aside  to  cool  and  harden,  with  half 
a  bullet  placed  on  the  glass  cover,  to  prevent 
retraction.  In  about  twenty-four  hours  the 
balsam  will  generally  be  set  sufficiently  hard 
to  allow  of  the  superabundance  being  scraped 
away,  when  the  edges  of  the  cover  may  be 
lightly  wiped  round  with  a  soft  piece  of  wash- 
leather  just  moistened  with  benzole.  Out  of 
half  a  dozen  films  thus  mounted,  perhaps  no  two 
will  give  exactly  the  same  tints  when  used  with 
the  polarisoope,  the  most  usual  being  the  com- 
plementaries  red  and  green,  or  blue  and  orange. 
The  ones  giving  the  most  distinct  contrast  and 
most  free  from  patches  of  different  colours  (due 
to  unequal  thickness  in  the  film)  must  be 


The  most  abnormally  protracted  period  of 
Solar  inactivity  continues a  few  minute  dob 
only  appearing  at  rare  and  distant  internh 
on  the  Sun's  surface. 

The  Moon 

Is  Full  at  6h.  37  7m.  a.m.  on  August  5th; 
enters  her  Last  Quarter  at  9h.  58  3  in  the 
evening  of  the  12th ;  will  be  New  25*5  minute 
after  Noon  on  the  19th ;  and  enter  her  First 
Quarter  at  6h.  17  3m.  p.m.  on  the  26th. 


Day  of 
Month. 

Moon's  Age 
at  Noon. 

Souths. 

Days. 

h.  m. 

1 

11-3 

9  294  p.m. 

9 

163 

12  42  0    „  (5th) 

11 

21-8 

4  16-8  a.m. 

16 

26-8 

9   5-3  „ 

21 

20 

1  44  8  p.m. 

26 

70 

5  40  3  „ 

31 

120 

9  52-8  „ 

At,  lh.  a.m.  on  August  11th  Libration  will 
render  additional  surface  visible  in  the  NJJ. 
quadrant  of  the  Moon's  disc ;  and  at  3h.  p.m. 
on  the  23rd  will  bring  more  of  her  N.W. 
quadrant  into  view.  She  will  be  in  conjunctwa 
with  Saturn  at  5  a.m.  on  the  7th ;  with  Vena 
at  5  p.m.  on  the  16th ;  with  Mars  at  8  am.  oa 
the  19th ;  with  Mercury  at  2  p.m.  on  the  20th; 
and  with  Jupiter  at  2  a.m.  on  the  26th. 

Mercury 

Comes  into  superior  conjunction  with  the  Sua 
at  1  a.m.  on  August  5th,  and  is  abaolutelj 
invisible  at  the  beginning  of  the  month 
Subsequently  to  his  conjunction  he  of  coum 
Souths  after  Noon,  and  is,  in  that  sense,  u 
evening  star;  but  he  Beta  before  the  Sua 
during  the  greater  part  of  the  month,  and 
practically  with  him  at  the  very  end  of  it 
His  diameter  never  much  exceeds  6"  at  any 
time  during  August,  and,  as  a  telescopic  object, 
he  is  almost  destitute  of  interest. 


Day  of 
Month. 

Bight 
Ascension. 

Declination 

Southi. 

h.  m. 

h.  m. 

1 

8  331 

20°  24-6  N. 

11  51-4  »>»• 

6 

9  15-5 

17  46  2  „ 

0  14  0  pjn. 

11 

9  54-7 

14  30  6  „ 

0  334  „ 

16 

10  30  2 

10  54-8  „ 

0  492  » 

21 

11  2-4 

7   9  7  „ 

1  17  - 

26 

11  81-9 

3  25  3  „ 

1  11-4  M 

31 

11  58-9  1 

0  12  9  S. 

1  187*, 

So  that  he  will  travel  from  Cancer,  throogh 
Leo,  into  Virgo.   On  the  12th  he  will  be  ahwrf 
1°  N.  of  Eegulus,  and  close  to  %  Leonu  oa  tw 
20th.   He  will  be  less  than  1°  S.  of  /*  Virgju* 

on  the  28th.  »  —  — ■ »--  , 

with  Mars  at  6  in  the  evening  of  the  6th,  and 
only  88'  N.  of  that  planet ;  but  it  will  require  » 
telescope  of  considerable  aperture  to  obeerre 
the  phenomenon. 
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Occultation  of  ^tnrn>  m<i  ooeultationa  of  (and  Near  Approaches  to)  Fixed  Stars 
  by  the  Moon. 


Day  of 
Month. 

Name  of 
Star. 

! 

Dk_nA(,rJ 
vpe&r- 

ant,  1 

Iiimbt 

Angle 
from 
N.  Point. 

Angle 
from 
Vertex. 

Be- 
appear- 
ance. 

Moon's 
Limb. 

& 

m 

h.  m. 

h.  m. 

296 

7 

Saturn 

5  8  a.m. 

Britftt 

94 

6% 

6  8  a.m. 

Dark 

332 

7 

<p  Aqnarii 

t  9  43  p.m. 

N.N.W. 

203 

174 

8 

96  Aquarii 

H 

t  1  30  a.m. 

N.W. 

218 

211 

8 

B.A.C.  8134 

6i 

t  3  10  „ 

N.W. 

219 

130 

10 

*  Piscium 

6 

tl2  28p.m. 

S.S.E. 

34 

357 

12 

B.A.C.  782 

<H 

3  44  a.m. 

Bright 

153 

132 

446  a.m. 

Dark 

270 

265 

13 

66  Arietis 

6* 

3  3,, 

Bright 

32 

855 

3  10  „ 

Dark 

19 

843 

13 

X1  Tauri 

5i 

12  19  p.m. 

Bright 

42 

3 

12  41  p.m. 

Dark 

354 

813 

15 

B.A.C.  1746 

64 

t  4  9  a.m. 

S.  by  E. 

11 

326 

28 

B.A.C.  6107 

4 

9  89  p.m. 

Dark 

68 

88 

J1046p.m. 

Bright 

808 

837 

t  Near  approaches. 
Venus 

Is  a  morning  Star,  and  an  exquisitely  beautiful 
object,  attaining  her  greatest  brilliancy  at 
8  a.m.  on  the  20th.  As  her  North  declination 
is  still  rery  considerable  she  is  most  favourably 
placed  for  the  observer. 


"S3 


Bight 
Ascension. 


1 
6 
11 
16 
21 
26 
31 


Declination 
North. 


h.  m. 
6  58  7 

6  67  8 

7  09 
7  7'4 
7  170 
7  29 1 
7  48-3 


16  27 
16  12-3 
16  25-6 
16  39-4 
16  510 
16  67-7 
16  57-4 


Souths. 


h.  m. 
10  17  3  a.m. 

9  56-7  „ 
9  401 

9  27  0  „ 

9  16  9  „ 

9   93  „ 

9   3-8  „ 


A  path  described  through  a  comparatively 
barren  part  of  Gemini.  On  the  early  morning 
of  August  18th  a  most  important  conjunction 
of  Venus  with  X  Geminorum  will  take  place. 
Unfortunately  for  English  observers  it  will 
ocour  between  9  and  10  a.  m.  in  bright  sun- 
shine, so  that,  the  Star  being  only  of  the  4th 
magnitude,  the  phenomenon  will  only  be  visible 
with  large  instruments.  It  luckily,  however, 
happens  in  America  before  sunrise ;  and  it  is 
much  to  be  hoped  that  micrometricol  measures 
will  be  made  both  in  the  Northern  and  Southern 
hemispheres  of  the  distance  between  Venus 
and  the  Star,  as  a  means  of  obtaining  an  inde- 
pendent value  of  the  Solar  Parallax. 

Mars. 

For  some  time  past  invisible  for  all  purposes  of 
the  observer,  comes  into  conjunction  with  the 
Sun  at  1  a.m.  on  the  13th. 

The  Four  Prlnoipal  Minor  Planets 
Too,  have  left  us  for  the  season. 

Jupiter 

[s  an  evening  Star,  but  southing  in  bright  sun- 
light, and  with  increased  (and  increasing) 
South  Declination,  is  most  wretchedly  placed 
for  the  observer.  He  will  be  in  "quadrature" 
with  the  Sun  at  8  p.m.  on  the  loth. 


Day  of 
Month. 

Bight 
Ascension. 

Declination 
South. 

Souths. 

h.  m. 

h.  m. 

1 

15  20  9 

17  85  6 

6  38  0  p.m. 

6 

15  218 

17  40  4 

6  19  3  „ 

11 

15  23  0 

17  46  2 

6   0-9  „ 

16 

15  24-5 

17  52  9 

5  42-7  „ 

21 

15  26'3 

18  0-G 

5  24-8  „ 

26 

15  28  4 

18  91 

5   72  „ 

31 

15  30  7 

18  18  4 

4  49  8  „ 

Jupiter  will  thus  travel  through  a  small  part 
of  the  constellation  Libra.  On  the  evenings 
of  the  3rd  and  4th  he  will  be  rather  more  than 
1 '  South  of  the  4th  mag.  Star  Z 1  in  that  con- 
stellation, subsequently  departing  from  it  to  a 
short  distance  in  a  South-Easterly  direction. 


X  Star  beneath  the  horizon. 

Jupiter's  Satellites. 


Day  of 
Month. 

Satellite. 

Phenomenon 

h.  m.  8. 

1 

II 

Shi 

9   8   0  p.m. 

1 

II 

Tr  E 

9   5   0  ,, 

1 

I 

OoD 

9  57   0  „ 

2 

I 

8k  I 

8  25   0  „ 

2 

I 

Tr  E 

9  22   0  „ 

2 

I 

Bh  B 

10  88   0  „ 

3 

I 

Ec  R 

7  51  24-5  „ 

8 

n 

Trl 

9   1   0  „ 

8 

in 

•  8h  I 

9   6   0  ,, 

9 

i 

Trl 

9  8   0  ,, 

9 

i 

Bh  I 

10  20   0  „ 

10 

ii 

Ec  B 

8  46  59 5  „ 

10 

i 

Ec  R 

9  46  10  0  „ 

15 

in 

Tr  I 

7  60   0  „ 

15 

in 

Tr  E 

10  2     0  „ 

17 

i 

Oc  D 

8  13  0  „ 

17 

n 

Oc  B 

8  48   0  „ 

17 

ii 

Ec  D 

8  60  410  „ 

18 

i 

Tr  E 

7  40    0  „ 

18 

i 

8h  E 

8  58   0  „ 

24 

ii 

OcD 

8  51   0  „ 

25 

i 

Tr  I 

7  23   0  „ 

25 

i 

Bh  I 

8  40    0  „ 

26 

in 

EcD 

7  18  32  0  „ 

26 

i 

Ec  B 

8   4  22 4  „ 

26 

ii 

Bh  E 

8  41  0 

26 

in 

EcR 

9  10  20  6  „ 

Ec.  Eclipse.  Oc.  Occultation.  Tr.  Transit 
of  Satellite.  Sh.  Transit  of  Shadow.  D.  Dis- 
appearance. B.  Reappearance.  I.  Ingress. 
E.  Egress.  The  printing  of  a  phenomenon  in 
italics  indicates  that  its  visibility  is  rendered 
doubtful,  either  by  the  brightness  of  the 
twilight  or  by  Jupiter's  proximity  to  the 
horizon. 

Uranus 

Will  be  in  conjunction  with  the  Sun,  at  8 
o'clock  in  the  evening,  on  the  12th. 

Neptune, 

Southing  in  the  bright  sunlight  of  the  August 
mornings,  is  too  minute  an  object  to  be  yet 
visible  in  any  ordinary  telescope  after  he  has 
attained  sufficient  altitude  above  the  horizon. 

Shooting  Stars. 

The  apparition  of  the  August  Meteors  would 
seem  to  have  been  uninterruptedly  observed 
from  a  very  early  date  indeed;  in  fact,  Mr. 
Herrick  (quoted  by  Arago)  states  that  an  ancient 
tradition  prevailed  through  Thessaly  that 
on  one  night  in  that  month,  in  the  mountainous 
regions  about  Pelion,  the  heavens  used  to  open, 
and  torches  were  seen  through  the  aperture. 
Coming  down  the  stream  of  time,  we  find  the 
mediaeval  legend  of  St.  Laurence's  Tears ; 
while  in  our  own  day  these  marvels  of  tradi- 
tion have  been  eclipsed  by  the  still  greater 
marvel  of  the  identification  of  this  wonderful 
ring  of  cosmical  matter  with  the  Second  CometJ 
of  1862.  The  student  will  scarcely  need  to  be 
reminded  to  keep  watch  on  the  nights  from 
the  9th  to  the  11th  inclusive ;  and  notably  on 
that  of  the  10th.  Unfortunately,  though,  the 
moon  will  rise  soon  after  9  o'clock. 


Saturn 

Comes  into  opposition  with  the  Sun  at  6  p.m. 
on  the  27th ;  prior  to  which  date  he,  of  course, 
does  not  South  until  after  midnight.  He  rises, 
however,  between  8  and  9  o'clock  in  the  even- 
ing at  the  beginning  of  the  month,  and  before 
7  p.m.  at  the  end  of  it,  so  that  by  the  time  it 
gets  dark  he  is  about  as  fairly  placed  for  the 
observer  as  he  will  be  doing  his  present  appa- 
rition. The  student  will  not  fail  to  remark  now 
much  his  rings  have  closed  up  since  he  was  last 
observable.  His  occultation  by  the  Moon,  in  the 
early  morning  of  the  7th,  has  been  referred  to 
above  under  another  head.  Unfortunately,  the 
Sun  will  have  risen  more  than  half  an  hour 
before  this  notable  phenomenon  takes  place ; 
but  every  possessor  of  a  telescope  equatorially 
mounted,  or  of  other  means  of  directing  an 
instrument  of  adequate  power  to  the  planet, 
will  do  well  to  attempt,  at  all  events,  to  ob- 
serve it. 


Day  of 
Month. 

Bight 
Ascension. 

Declination 
South. 

Souths. 

h.  m. 

h.  m. 

1 

22  361 

10  46'-5 

1  56  0  a.m. 

6 

22  84  9 

10  54-4 

1  35*2  „ 

11 

22  33  6 

11  27 

1  142  „ 

16 

22  32  0 

11  12  9 

12  49  0  p.m. 

21 

22  30-6 

11  21-6 

12  28  0  ,. 

26 

22  29  2 

11  303 

12   6-9  „ 

31 

22  27  8 

11  38  9 

11  45  8  „ 

So  that  he  travels,  in  a  retrograde  direction, 
for  a  short  distance  through  a  barren  region  in 
Aquarius. 

Greenwich  Mean  Time  of  Southing;  of  Eleven 
of  the  Prlnoipal  Fixed  Stars  on  the  Night  of 
August  1,  1876. 


Star. 

a1  Herculis  ... 
a  Ophiuchi  ... 
y  Draconis  ... 

Vega  

£  A  quite 

Altair  

a2  Capricorni... 
a  Cygni 
a  Cephei 
/3  Aquarii 
i  Pegasi' 


Souths, 
h,  m.  8. 
8  25  54-55  p.m. 

8  46    2'41  „ 

9  10  8109  „ 
9  49  23  65  „ 

10  16  19  67  „ 

11  1  13  89  „ 
11  27  36  34  „ 

11  53  3311  „ 

12  31  61-80  „ 
12  41  15-44  „ 
12  54  17  05  „ 


The  method  of  determining  the  Local  Mean 
Time  of  Transit  of  either  of  the  Stars  in  the 
above  list  will  be  found  on  p.  60  of  Vol.  XXIII., 
and  that  of  finding  the  instant  of  its  meridian 
passage  for  any  other  night  in  August  on  p.  893 
of  Vol.  XXII. 


r; 


NOTES  ON  PHOTOGRAPHY,  HISTORIC 
AND  DESCRIPTIVE.— I.- 

is  not  my  attention  to  enter  into  the  history  of 
any  of  the  processes  to  which  I  propose  to  call 
your  attention  to-night,  as  I  somewhat  dread  to 
enter  upon  such  controversial  ground.  Probably 
the  demonstration  of  the  production  of  photographic 
prints  by  various  methods  will  be  of  greater  interest 
than  any  history. 

Probably  the  first  photographic  action  noticed 
would  be  at  a  very  early  period  of  human  existence, 
when  the  exposure  of  the  epidermis  to  the  sun's  rays 
caused  what  is  known  to  us  as  tan,  whilst  the  parts 
of  the  body  covered  would  remain  white.   A  photo- 

Sraphic  action  which  would  be  remarked  at  a  later 
ate  would  be  the  fading  of  colours  in  the  sunlight. 
Ribbons,  silks,  curtains,  and  similar  fabrics  of  a 
coloured  nature  undergo  a  change  in  tint  when  ex- 
posed to  it.  I  have  here  a  specimen  of  a  pink  trim- 
ming used  by  the  fair  sex.  and  the  lady  who  presented 
me  with  it  informed  me  that  it  was  a  "  most  abomi- 
nable take  in,"  as  the  colour  "  goes  "  after  two  days' 
wear.  Her  ideas  on  the  subject  and  my  own  some- 
what differed,  for  to  me  it  presented  a  capital  oppor- 
tunity of  using  the  material  as  the  means  for  ob- 
taining a  photographic  print  in  a  moderate  time. 
I  have  here  two  results  of  the  exposure  of  this  stuff 
to  the  sunlight.  One  was  exposed  beneath  a  negative 
of  an  anatomical  subject,  and  we  have  the  image 
represented  as  white  upon  a  pink  ground.  The 
other  subject  is  a  map.  An  ordinary  map  was  super- 
posed over  a  square  piece  of  the  stuff , and  placed  in 
sunlight  whilst  in  contact.  We  have  in  this  case  the 
Unes  of  the  map  represented  as  pink  on  a  white 

ground,  from  which  the  colour  had  faded.  

Abrtractof  a  lecture  by  Capl.  Abney.  R.B..  F.R.8., 
delivered  at  the  Loan  Exhibition,  South  Kensington. 

Digitized  by  VjOOg  IC 


604 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  692 


July  A  1876. 


The  general  opinion  is ,  I  believe,  that  the  colour  ia 
given  off  somewhat  similarly  to  the  went  from  • 
rose.  Were  this  entirely  the  ease,  the  light  would 
not  act  aa  it  does,  bat  beneath  the  negative  or  map 
the  colour  would  bleach  uniformly.  The  bleaching 
seeme  to  be  a  really  chemical  change  in  the  dye,  due 
to  the  impact  of  light.  There  are  many  other  bodies 
besides  dyes  which  change  in  light,  and  some  of  them 
are  of  the  mest  unlikely  nature.  Mr.  Dallmeyer 
baa  in  his  possession  specimens  of  brown  and  flint 
glass  which  have  markedly  changed  colour  in  those 
halves  of  the  prisma  purposely  exposed  to  solar  in- 
fluences. In  some  cases  there  ia  a  "yellowing"  of 
the  body,  and  in  others  •  decided  "  purpling." 

It  is,  however,  only  those  bodies  which  change 
rapidly  in  the  light  that  are  utilised  in  photography. 
The  moat  common  amongst  these  are  various  com- 
pounds of  silver,  for  they  are  peculiarly  sensitive  to 
the  action  of  light.  Nearly  every  silver  compound 
is  more  or  less  changed  by  it,  and  when  I  say 
changed,  I  mean  altered  in  chemical  composition. 
"When  we  reflect  what  light  is,  we  can  better  under- 
stand its  action.  Light,  as  experiment  confirmed 
by  mathematical  investigation  tells  us,  is  caused  by 
a  series  of  waves  issuing  from  the  luminous  source, 
not,  indeed,  trembling  in  our  tangible  atmosphere, 
but  in  a  subtler  and  infinitely  less  dense  medium, 
which  pervades  all  space,  and  which  exists  even  in 
the  interior  of  the  densest  solids  and  liquids.  These 
waves  of  ether,  as  this  medium  is  called,  batter 
against  and  try  to  insinuate  themselves  amongst  the 
molecules  of  any  body  exposed  to  their  action,  a  good 
many  millions  of  millions  of  them  impinging  every 
second  against  it.  Surely  it  is  not  surprising  to  think, 
small  though  the  lengths  of  these  waves  be,  that  this 
persistent  battering  should  in  some  instances  be  able 
to  drive  away  from  each  of  the  molecules  some  one 
of  the  atoms  of  which  they  are  composed. 

Take  as  a  type  that  salt  of  silver,  which  was, 
perhaps,  the  first  known  to  ohange  in  the  presence 
of  light— the  chloride.  For  our  purpose  we  may 
represent  each  of  its  molecules  as  made  up  of  two 
atoms  of  silver  locked  up  with  two  atoms  of  chlorine. 
Lot  us  consider  the  action  of  the  light  on  only  one 
molecule.  The  waves  strike  against  it  energetically 
and  persistently ;  the  swing  that  the  molecule  can 
take  up  is  not  in  accord  with  the  swing  of  the  ether. 
It  is  shaken  and  battered  till  it  finally  gives  up  one 
atom  of  chlorine  ;  the  vibration  of  the  remaining  two 
atoms  of  silver  and  one  of  chlorine  are  of  a  different 
period,  and  are  not  sufficiently  in  discord  to  cause  a 
further  elimination  of  an  atom.  The  molecule  which 
contains  the  two  atoms  of  silver  and  one  of  chlorine 
is  called  a  sub-chloride  of  silver  or  argentous  chloride, 
and  is  of  a  grey  violet  colour.  If,  then,  I  place 
silver  chloride  (held  in  position  by  a  piece  of  paper) 
beneath  a  body,  part  of  which  is  opaque  and  part 
transparent,  and  expose  it  to  sunlight,  I  shall  find 
that,  where  the  opaqne  parts  cover  it,  there  the 
white  chloride  will  remain  unchanged,  whilst  on  the 
portions  beneath  the  transparent  parts  the  dark 
silver  sub-chloride  will  have  been  formed.  Of  course 
were  the  paper,  after  the  removal  of  the  body,  to  be 
further  exposed  to  light,  the  image  obtained  would 
disappear,  as  a  blackening  over  the  whole  surface 
would  ensue.  Fortunately  for  photography,  the 
solvent  of  silver  chloride  was  found  by  Sir  John 
Herschel  in  sodium  hyposulphite.  On  applying  this 
salt  to  the  image,  it  was  removed,  and  also  one  atom 
of  silver,  and  one  of  chlorine  from  the  sub-chloride 
molecule,  leaving  the  atom  of  metallic  silver  behind. 
The  chemical  change  that  takes  place  on  the  silver 
chloride  can  be  very  distinctly  shown  by  exposing  it 
perfectly  pure  beneath  water.  The  presence  of  the 
sub-chloride  is  shown  by  the  colour,  and  that  of  the 
chlorine  can  be  exhibited  by  the  usual  chemical  tests. 

In  making  an  ordinary  silver  print  on  paper,  we 
have,  however,  something  more  present  than  silver 
chloride :  we  have  an  organic  salt  known  as  the 
albuminate  of  silver,  that  is,  a  combination  between 
albumen  and  silver.  I  have  in  this  test-tube  a  little 
dilate  albumen— the  solid  constituent  of  the  white  of 
an  egg.  Into  it  I  drop  a  little  silver  nitrate ;  a  flocculent 
precipitate  is  at  once  apparent.  The  silver  from  the 
nitrate  has  combined  with  the  albumen,  and  on 
burning  a  piece  of  magnesium  wire  before  it  the 
outer  surface  shows  a  darkening;  evidently,  then, 
the  albuminate  of  silver  is  decomposed  by  light. 
For  silver  printing  purposes  paper  is  coated  on  one 
surface  with  a  solution  of  albumen  and  sodium 
chloride,  and  the  production  of  the  silver  chloride 
and  albuminate  is  effected  by  floating  that  surface 
on  a  solution  of  silver  nitrate.  When  dry,  the 
paper,  which  is  now  sensitive  to  light,  is  ready  for 
exposure  beneath  a  negative.  Here  we  have  two 
prints  produced  on  paper  so  prepared.  If  now  I  take 
one  of  them  and  dissolve  away  the  insoluble  salts  in 
sodium  hyposulphite,  you  Bee  that  the  colour  is  of  a 
disagreeable  foxy-red  tint.  To  show  yon  how  this 
want  of  a  pleading  tone  may  be  overcome,  the  other 
print  is  immersed  in  a  weak  solution  ef  gold,  and  by 
a  well-known  chemical  action  the  metallic  gold  was 
deposited  on  the  darkened  portions  of  the  picture- 
Now  whan  gold  is  precipitated  it  is  not  the  well- 
known  yellow  colour,  but  is  of  a  bluish  purple  ;  thus 
the  deposited  gold  mixes  its  peculiar  tint  with  that 
of  the  silver,  and  after  immersion  in  the  hyposulphite 

i  obtain  a  print  whose  beauty  cannot  be  surpassed. 
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DYEING  RAWHIDES :  MANUFACTURE 
OF  SHOE  TIPS  THEREFROM. 

PATENT  has  been  obtained  in  this 
country  for  a  new  protector  or  tip  for 
boots  and  shoes,  by  the  National  Boot  and 
8hoe  Tip  Company,  of  Boston  (U.S.)  The 
copper  tip  for  boys'  boots  is  tolerably  well- 
known  here,  but  has  not  met  with  so  much 
support  as  might  have  been  expected— possibly 
because  it  ia,  as  the  new  patentees  put  it, 
objectionable,  noticeable,  unsightly,  and  s 
"badge  of  poverty ."  There  is  a  bona-fUe 
objection  to  metal  tips— they  are  apt  to  cu* 
into  the  leather  under  certain  circumstances — 
and  so  the  new  hide  tips  will  probably  sup- 
phut  them  in  public  favour.  The  following  is 
a  description  of  the  process  and  of  the  inven- 
tion : — The  raw  hide  from  which  tips  or  pro- 
tectors are  made  is  un  haired,  unfleshed,  and 
rinsed  in  the  usual  manner,  and  after  being 
removed  from  the  rinsing  vat  is  prepared  for 
colouring  by  being  run  through  a  lukewarm 
logwood  liquor.  The  hides  opened  out  flat  are 
laid  one  above  the  other  in  a  vat  containing 
enough  of  this  lukewarm  liquor  to  cover  and 
saturate  them,  as  it  has  been  ascertained  that 
the  logwood  liquor  acts  the  most  rapidly  and 
produces  the  best  results  when  about  luke- 
warm. Then  the  hides  so  treated  are  soaked 
in  a  dyeing  liquor  composed  of  logwood  liquor, 
nut-galls,  blue  vitriol,  vinegar,  and  an  iron  set. 

The  hides,  after  being  properly  dyed,  the 
colour  being  a  deep  black,  and  permeated 
through  the  entire  substance  of  the  hide,  are 
stretched,  dried,  and  polished.  Then  to  manu- 
facture the  tips  or  protectors  the  bide  is 
moistened  and  cut  by  dies  into  pieces  of  the 
form  desired,  the  pieces  are  moulded  or  shaped 
in  moulds  and  are  then  dried,  when  they  may 
be  polished,  if  desired,  the  hide  treated  and 
dyed  as  herein  described  being  capable  of 
taking  a  deep  black,  and  the  tip  or  protector 
when  formed  will  be  hard  and  susceptible  of 
taking  a  polish  much  like  hard  rubber. 
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In  the  drawings  Fig.  1  represents  a  tip  or 
protector  attached  to  a  form  on  which  it  is 
dried ;  and  Fig.  2  is  the  tip  moulded  and  ready 
to  be  made  up  into  a  boot.  The  tip  is  com- 
posed of  a  protecting  edge,  b,  and  a  flange,  c, 
the  edge,  6,  extending  about  the  toe,  fitting  the 
upper  closely,  and  the  flange,  c,  is  adapted  to 
extend  between  the  toe  of  the  upper  and  the 
sole,  and  receive  pegs,  nails,  screws,  or  stitches 
by  which  the  sole  and  upper  are  united,  such 
fastenings  extending  through  the  flange  and 
holding  the  tip  in  place.  The  tip  shown  in 
Fig.  2  is  adapted  for  a  toe-protector  only,  but 
it  is  obvious  that  it  may  be  made  with  a  pro- 
tecting edge  extending  along  the  sides  of  the 
upper  at  its  juncture  with  the  sole. 

In  dyeing  the  hide  the  patentees  make  use 
of  two  solutions  besides  the  logwood  liquor : — 
Solution  No.  1  is  made  by  boiling  together,  for  five 
or  ten  minutes,  four  ounces  each  of  pulverised 
nut-galls  and  blue  vitriol  in  a  gallon  of  hot  log- 
woodliquor,  and  afterwards  adding  four  quarts 
of  vinegar  saturated  w^th  iron,  in  the  well- 
known  way,  or  the  chemical  equivalents  of  the 
vinegar  and  iron  may  be  used.  Solution  No.  2 
is  an  iron  "set"  made  by  dissolving  iron  chips 
in  aquafortis  or  other  acids,  the  iron  being 
added  until  a  saturated  solution  is  obtained. 

For  the  purpose  of  thoroughly  blacking 
about  half  a  dozen  hides  or  two  or  three  dozen 
medium-sized  Bkins,  place  the  hides  which 
have  been  previously  soaked  in  logwood  liquor 
in  about  twenty-four  gallons  of  logwood  liquor 
such  as  first  described,  and  to  which  has  been 
added  about  two  quarts  of  the  solution  No.  1, 
and  about  one  pint  of  No.  2  solution,  the  latter 
solution  having  a  tendency  to  set  the  colour  or 


cause  it  to  penetrate  the^def;.  The,)*!* 
should  be  allowed  to  rear*11  m  "qw* 
from  one  to  three  da?  according  to  their 
thickness,  they  bein.  frequently  turned  to 
secure  a  thorough  penetration  of  the  dyeing 
bquor  into  the"*68-   u         1)6  remxrked 
that  the  exa^  quantities  above  given  are 
arbitrary,  ae<fae  ingredients  vary  in  strength, 
and  some  ^dea  will  take  colour  more  easily 
than  o*>ers-    The  quantities  mentioned  will 
gene^Uy  be  sufficient  to  blacken  two  doien 
caff-skins  or  a  half  dozen  kips  or  light  cow 
hides,  but  the  heavier  hides  require  to  remain 
longer  in  the  dye  liquor.   The  dyeing  liquor 
only  requires  to  be  replenished  as  its  strength 
ia  exhausted  by  the  addition  of  fresh  material 
to  keep  it  in  substantially  the  proportions  just 
described.    Maroon  and  purple  colours  may  be 
made  by  working  in  the  logwood  liquor,  and 
finishing  by  using  aquafortis  and  tin  with 
solution  of  logwood  instead  of  the  dyeing 
liquor  above  described. 

Baw  hide  after  being  subjected  to  this  treat- 
ment, in  which  it  is  only  partially  tanned,  is 
rendered  a  deep  and  permanent  colour  through- 
out its  substance,  is  better  capable  of  resist- 
ing moisture,  and  is  susceptible  to  a  high  polish, 
giving  it  a  neat  and  finished  appearance  similar 
to  that  of  hard  black  rubber.  It  can  be  pre- 
pared at  exceedingly  low  cost,  does  not  become 
rusty  or  discoloured  by  use,  but  retains  its 
original  neat  appearance  until  completely  worn 
out,  and  is  thus  of  great  value  in  the  manufacture 
of  tips  or  shields  for  the  toes  of  boots  and  shoes, 
and  of  similar  or  other  articles  liable  to  rough 
usage.  ^ 

A  HEW  METHOD  OF  MAKING 
.  SURFACE  PLATES. 

THE  importance  of  accurate  surface  plates  is  weD 
known  to  all  mechanics,  and  it  has  general]; 
been  acknowledged  that  it  was  impossible  to  pro- 
duce an  accurate  plane  without  the  use  of  the 
scraper.  Mr.  Joshua  Rose,  writing  in  the  S6«nt\k 
American,  states,  however,  that  having  recently  ben 
asked  whether  true  planes  could  not  be  produwi 
with  files  and  emery,  his  first  impulse  was  to  reply 
no.  Upon  further  consideration,  however,  the  con- 
clusion was  reached  that  it  was  practicable  to  make, 
with  Buch  tools,  surface  plates  superior  to  those 
produced  by  the  scraping  process.  Having  than  in 
my  possession  a  new  surface  plate  made  at  the  Free- 
land  tool  works,  which  plate  was  one  of  a  pair 
exhibited  at  the  American  Institute  Fair  in  1873, 
and  having  also  the  mate  to  the  above,  which  had 
been  in  use  for  some  time,  and  was  deeply  scratched 
all  over  and  indented  in  several  places  by  careleu 
use,  I  took  the  latter  and  smooth-filed  it  all  over 
until  the  indentations  and  scratches  were  effaced, 
and  then  commenced  the  truing,  using  the  new  plate 
to  test  with.  When  the  marks  showed  that  tie 
plate  under  operation  bore  about  equally  all  over,  a 
superfine  smooth  file  was  used  until  the  previous 
file  marks  were  obliterated,  and  the  test  marks  eeais 
showed  about  evenly  in  all  parts  of  the  plate.  Here 
it  may  be  well  to  observe  that  it  is  not  to  be  supposed 
that  the  flat  surfaces  of  these  files  were  used  uvhV 
criminatelv  upon  the  surface  under  operation.  Each 
file  was  chalked  before  being  applied  to  the  work, 
and  then  a  few  light  strokes  of  the  file  were  made; 
after  which  the  teeth  of  the  file  were  closeb 
examined  for  the  dark  spots,  which  spots  indicated 
which  teeth  stood  the  highest.  Then  only  such  parte 
of  the  file  were  used  as  showed  the  teeth  in  the 
middle  of  the  width  of  the  file  to  be  cutting,  and 
which  were  cutting  without  any  action  of  the  teeth 
beyond  them  after  passing  an  area  of  teeth  which 
were  not  cutting.  By  this  means  I  could  so  place 
the  file  that  the  cutting  teeth  had  contact  with  the 
part  of  the  surface  requiring  to  be  filed,  and  yet  be 
assured  that  no  other  part  of  the  file  was  doing 
execution.  An  8in.  Grobet  file,  of  the  finest  est, 
was  the  next  one  used,  a  dead  smooth  not  being  at 
hand.  The  advantage  of  using  a  Stubs'  dead  smooth 
would  have  consisted  in  that  Stubs'  and  other  dead 
smooth  files  are  made  harder  than  the  superfine  dead 
smooths  of  Grobet,  which  latter,  applied  upon  a  cut- 
iron  surface,  soon  lose  their  grip,  because  they  are 
not  made  sufficiently  hard  for  such  duty.  They  an. 
however,  the  truest  cut  files  I  have  ever  handled,  and 
suited  my  purpose  admirably.  After  having,  witt 
the  Grobet  file,  effaced  all  the  marks  mads  by  the 
superfine  smooth  file,  and  fitted  the  plates  until  the 
marks  showed  evenly  all  over,  No.  1  French  emery 
paper  was  applied,  first  lengthwise  and  then  cross- 
wise of  the  plate.  The  paper  was  wrapped,  in  not 
more  than  two  folds,  around  the  file,  which  was  done 
to  preserve  the  edges  of  the  plate  from  becoaua* 
rounded  from  the  action  of  the  emery  paper.  Can 
was  also  taken  not  to  rub  the  emery  paper  too  maea 
upon  the  edges  of  the  plate,  for  fear  of  rounuag 
them,  because  rounding  these  edges  would  ban 
rendered  it  impracticable  to  have  finished  then 
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without  Mratohinv  the  surfaces,  for  the  following 
reasons  :— No  raatU.  now  mnoh  w,  is  exercised, 
two  plates  having  **"r  smooth  surfaces  cannot  be 
put  together  by  plactngnne  on  top  of  the  other,  and 
then  worked  without  s^tchin*  their  surfaces; 
because  the >  very  dust  in  fce  air  will  be  sufficient, 
upon  such  fine  faces,  to  dee^y  ROore  them.  The 
proper  way  is  to  clean  the  face  u,der  operation  with 
an  old  linen  rag,  and  the  test  pbu,  with  a  pieoe  of 
rag  about  two  inches  square  that  has  bad  two  drops 
of  oil  put  on  it.  After  cleaning  them,  the  palm  of 
the  hand  should  be  passed  all  over  the  testate,  and 
then  it  must  be  wiped  with  a  pieoe  of  clean  t%<j  and 
again  applied  to  the  test  plate,  this  process  ~Uing 
repeated  several  times,  so  that  the  amount  of  oil 
upon  the  test  plate  shall  be  barely  sufficient  to 
tarnish  it.  Then  we  pass  the  hand  over  the  plate 
under  operation  to  remove  any  particles  of  dust,  and 
apply  the  test  plate,  putting  it  on  one  corner  of  the 
other, -balancing  it'  until  its  surfaoe  is  level  with  the 
other  (the  two  faces  meeting  over  about  an  ineh  of 
area)  ;  and  then,  while  pressing  the  faces  together, 
we  slide  the  top  plate  horizontally  over  the  lower 
one  Then,  if  the  edges  of  both  plates  are  true  and 
sharp,  they  will  remove  from  the  surfaces  of  both 
plates  those  particles  of  dust  which  would  slide  under 
a  rounded  edge,  and  get  between  the  surfaces  and 
scratch  them.  Our  next  operation  is  to  move  the 
test  plate  upon  the  lower  one,  backwards  and 
forwards  as  well  as  sideways,  until  the  marking 
spots  which  were  at  first  dark  hare  become  bright 
throught  abrasion.  The  emery-papering  process  is 
to  be  continued  until  the  file  marks  are  effaced  all 
over  the  plate ;  while  at  the  same  time  the  test 
surface  plate  marks  are  distributed  evenly  all  over, 
that  is  to  say,  in  spots  of  about  equal  area  and  at 
equal  distances  apart. 

The  next  procedure  is  to  find  a  means  to  apply  the 
emery  cloth  to  the  high  spots,  where  the  test  plate 
marks  showed,  without  touching  the  unmarked 
spaces  between  them,  which  is  to  be  accomplished 
by  wrapping  small  pieces  of  No.  1  French  emery 
paper  around  a  small  piece  of  round  wood,  of  about 
t  inch  in  diameter,  the  sharp  corner  being  chamfered 
off  for  a  distance  of  about  f  inch.  The  emery  paper 
should  not  make  more  than  two  complete  circles  of 
covering  around  the  wood,  and  should  be  brought  to 
bear  upon  the  plate  at  the  chamfered  edge  of  the 
wood.  To  prevent  the  emery  paper  from  cutting  in 
lines,  it  is  moved  in  circles,  say  i  inch  diameter, 
and  pressed  firmly  npon  the  plate  upon  the  bright 
marking  spots.  By  this  motion  I  find  the  emery 
paper  is  lesa  liable  to  cut  out  the  softer  parts  of  the 
grain  of  the  iron ;  while  at  the  same  time  another 
advantage  is  gained  in  the  fact  that,  the  surface  of 
emery  paper  in  contact  with  the  pinto  being  less  than 
i  sqnare  inch,  it  outs  very  freely  at  first,  but  becomes 
glazed  very  rapidly,  and  polished  after  the  first  few 
strokes,  an  action  which  renders  necessary  a  frequent 
moving  of  the  paper  upon  the  wood,  but  is  in  every 
way  desirable.  After  the  whole  of  the  marks  left  by 
the  test  have  been  operated  npon  in  this  manner, 
care  being  taken  to  operate  more  freely  on  those 
spots  where  the  test  marks  were  the  heaviest,  the 
process  is  continued  with  No.  1  French  emery  paper, 
and  subsequently  with  numbers  00,  000,  and  0000, 
commencing  by  using  the  0  grade  upon  a  file  and 
rubbing  it  length  wise  and  crosswise  of  the  plate,  and 
finishing  by  the  piece  of  wood  and  circular  motion. 
Grade  00  is  first  applied  in  very  short  strokes  of  the 
file,  taking  care  that  the  paper  near  the  end  of  the 
file  only  is  used,  so  that  it  can  be  brought  to  bear 
npon  the  required  spots  only,  the  finishing  being  per- 
formed as  before.  During  the  use  of  the  000  and 
0000  emery  paper  the  test  plate  is  not  supplied  with 

S lubricant  whatever,  but  is  kept  bright  and  clean 
rubbed  until  the  marking  npon  the  plate  under 
operation  has  a  shining  area  only ;  until  at  last 
it  becomes  impossible  to  detect  that  the  test  plate 
bore  any  harder  on  one  place  than  another,  the 
vacuum  between  the  two  being  but  little  greater 
than  that  obtained  between  two  finely  scraped 
surfaces.  A  fine  film  of  oil  is  then  to  be  placed  upon 
the  test  plate,  which  is  then  freely  applied  in  order 
to  give  it  a  better  bearing  if  possible.  This  object 
was,  in  the  first  case,  only  partially  successful,  how- 
ever, since  it  was  too  tedious.  After  some  little  con- 
sideration I  determined  to  pass  a  piece  of  fine  oil- 
stone over  the  surface ;  and  selecting  a  piece  with 
an  unusually  fine  grain,  I  filed  its  surface  flat  and 
bevelled  off  one  edge  to  a  broad  bevel ;  then  taking  a 
separate  piece  of  cast  iron,  I  wore  the  bevel  and  the 
face  of  the  oilstone  true,  and  applied  first  the  flat 
face  of  the  oilstone  to  my  surface  plate.  But  I 
found  that  it  had  no  effect  whatever,  although 
applied  with  considerable  pressure.  The  bevelled 
edge  of  the  stone  was  then  applied,  and  it  had  the 
effect  of  slightly  dulling  the  polished  surfaoe.  Upon 
again  applying  the  U-st  plate,  I  found  the  vacuum 
was  increased  ;  but  the  surfaoe  did  not  work  quite 
so  evenly,  and  0000  emery  paper  moved  in  circles 
was  again  brought  into  requisition,  with  the  result 
that  the  vacnum  became  so  great  that  it  was  only 
with  great  difficulty  that  the  upper  plate  could  be 
moved  horizontally  upon  the  lower  one,  that  is,  pro- 
riding  that  they  were  put  together  as  before 
described.  If,  however,  they  were  put  together 
without  being  pressed  one  to  the  other,  the  film  of 


air  between  them  would  cause  the  upper  one  to  glide 
about  like  a  piece  of  ice  placed  upon  smooth  ice. 

It  now  became  a  problem  as  to  how  to  finally 
finish  the  surface.  The  marking  appeared  as  a  con- 
tinuous glaze  all  over,  there  being  apparently  no  high 
or  low  spots;  and  yet  the  colour  of  the  metal 
appeared  slightly  varied  in  places,  notwithstanding 
that  the  surfaoe  was  bright  and  smooth  to  a  high 
degree.  Continuous  rubbing  of  the  plates  together 
was  at  first  tried,  but  without  apparent  effect,  since 
the  bearing  seemed  equal  all  over.  The  plates  were 
then  put  together,  allowing  a  film  of  air  to  be 
between  them,  and  one  plate  to,  as  it  were,  float 
npuq  the  other;  the  top  one  was  then  touched 
snffioiuntly  to  set  it  in  motion,  in  all  directions  ;  and 
if  any  one  part  of  the  plate  was  found  to  act  as  a 
centre  of  motion  more  frequently  than  the  others, 
out  of  a  test  of  about  twenty  motions,  that  part  was 
very  lightly  touched  with  worn  emery  paper  of  the 
0000  grade. 

The  result  thus  obtained  is  as  follows : — The  plates 
in  question  are  12  by  8in. ;  and  placed  one  fairly 
over  the  other,  it  takes  8001b.  to  pull  them  apart 
vertically,  and  about  1501b.  to  move  one  horizontally 
upon  the  other.  A  small  piece  of  oast  iron  surfaced 
on  an  area  of  7in.  will  maintain  on  either  of  the 
plates  a  vacuum  of  51b.  per  inch  of  area.  These 
plates  are  now  in  the  Machinery  Hall  of  the  Cen- 
tennial, and  may  be  seen  in  the  space  occupied  by 
the  Putnam  Machine  Company. 
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For  the  benefit  of  those  who  may  desire  to  make  a 
surfaoe  plate,  it  may  be  as  well  to  here  describe  the 
method  by  which  it  may  be  obtained.  Frst,  then, 
the  plates  should  be  provided  on  the  back  with  three 
resting  points,  two  being  at  one  end  (one  near  each 
corner  of  the  plate)  and  the  other  being  at  the 
opposite  end  and  in  the  middle  of  the  width  of  the 
plate.  By  this  arrangement,  the  plate  will  lie  on 
the  bench,  resting  at  all  times  on  three  points,  with- 
out rocking,  even  through  the  surfaoe  of  the  bench 
be  uneven,  which  plan  will  protect  the  plate  from 
the  deflection  due  to  its  own  weight.  Between  these 
resting  points  there  should  be  ribs  to  support  the 
plate  and  to  prevent  still  further  deflection.  In  the 
Whitworth  plates,  these  ribs  run  straight  from  each 
resting  point  to  the  others,  thus  forming  a  triangle, 
and  cross  ribs  are  also  introduced.  The  plates, 
three  in  number,  which  we  will  designate  as  No*.  1. 
2,  and  3,  should  be  planed  first  on  the  three  resting 
feet,  and  then  on  the  edges  and  lastly  on  the  faces. 
Nos.  1  and  2  are  first  fitted  together  and  then  No.  2 
is  fitted  to  No.  3.  Now  it  is  obvious  that,  in  fitting 
No.  1  to  No.  2,  we  have  bad  nothing  to  guide  us  as  to 
making  either  surfaoe  true.  One  plate  may  bear 
upon  two  diagonal  corners  only,  while  the  other  may 
bear  upon  all  four  corners  or  all  round  the  edges.  lu 
this  ease,  we  know  that  the  one  bearing  upon  two 
corners  only  is  atwist,  bnt  the  other  may  be  hollow, 
or  both  may  be  hollow.  Still  we  have  no  alternative 
but  to  fit  them  together.  We  may,  it  is  true,  test 
both  surfaces  with  a  straight  edge,  which  must  be 
used  as  follows  :  It  should  be  wiped  quite  clean  and 
placed  upon  the  surface  plate  in  various  positions, 
as  lengthwise,  crosswise,  and  across  the  corners  of 
the  plate  ;  ana  while  in  each  position,  we  must  take 
hold  of  one  end,  and,  without  placing  any  vertical 
pressure  upon  it,  move  it  laterally  back  and  forth 
a  little,  say  about  two  inches,  to  see  where  it  takes 
a  fulcrum  on  the  surface  of  the  plate.  If  the  centre 
of  its  movement  is  at  the  centre  of  the  surface  plate, 
then  the  surface  of  the  plate  is  rounded,  or  highest 
in  the  middle.  If  it  moves  on  the  plate,  first  most 
at  one  end  and  then  most  at  the  other,  the  surface  is 
hollow ;  while  if  it  moves  with  an  irregular  and 
shuffling  movement,  it  denotes  that  the  surface  is 
as  true  as  the  straight  edge  will  test.  Plates  1  and 
2  having  been  fitted  together,  we  take  No.  2  and  fit 
it  to  No.  3,  not  operating  upon  No.  2  at  all.  We 
next  take  No.  3,  and  try  it  to  No.  1.  Now  if  3  and 
1,  when  tried  together,  show  each  other  to  be 
rounded,  it  is  proof  that  No.  1  is  rounding  to  half 
the  amount  of  difference  between  it  and  No-  3,  as 
shown  in  our  engraving,  from  which  it  will  be 
observed  that  the  two  nearest  together  faces  of  Nos. 


1  and  2  may  fit  together,  one  being  rounded  and  the 
other  hollow.  No.  2  may  be  taken  as  a  gauge  whereby 
to  fit  No.  3,  their  surfaces  being  made  to  fit 
perfectly.  But  if  we  take  No.  3,  and  apply  it  to  No. 
1,  they  will  disagree  to  twice  the  amount  that  No.  1 
varies  from  a  true  flat  surfaoe.  We  next  refit  Nos. 
1  and  3  together,  taking,  as  nearly  as  we  can  judge, 
an  equal  amount  off  each  of  them ;  and  then  taking 
No.  1,  we  recommence  and  fit  No.  2  to  No.  1,  No.  3 
to  No.  2,  and  finally  No.  3  to  No.  1,  taking  half  the 
amount  of  difference,  between  them,  off  each ;  and 
we  then  repeat  the  whole  operation  until  all  three 
plates,  applied  indiscriminately,  fit  each  other 
perfectly. 


ILLUMINATION  OP  LIGHTHOUSES. 

ME.  ALLABD,  engineer-in  chief  of  the 
•  Administration  of  Lighthouses,  has  lately 
brought  before  the  Paris  Academy  of  Sciences  some 
papers  on  the  illuminating  power  of  the  flames  em- 
ployed for  illumination,  their  transparency,  and  the 
translucenoy  of  the  atmosphere.  The  first  paper 
treated  of  the  transparency  of  flames.  The  burners 
used  in  lighthouses  have  diameters  of  3  to  13  centi- 
metres (lin.  to  5in.),  and  carry  from  1  to  6 
concentric  wicks.  In  measuring  the  luminous  inten- 
sity of  the  flames  which  they  produce,  it  is  found 
that  those  intensities  increase  a  little  less  rapidly 
than  the  consumption  of  oil,  and  also  that  the 
intensity  per  square  centimetre  of  apparent  surface 
inoreases,  while,  on  the  contrary,  the  intensity  per 
oubio  centimetre  of  volume  diminishes  in  direct 
proportion  to  the  diameter.  These  results  can  only 
be  explained  by  admitting  that  the  transparency  of 
the  flame  is  not  absolute. 

This  is  the  subject  of  the  first  investigation  made 
by  M.  Allard ;  he  has  determined  the  oo-effioient  of 
this  transparency  by  three  series  of  experiments  :  by 
measuring  the  intensity  of  different  flames  with  a 
flat  wick  looked  at  side  or  edge  wise  ;  by  means  of  a 
curved  mirror,  which  reflects  towards  the  focus  the 
rays  which  it  receives,  and  thus  causes  them  to  pass 
through  the  flame ;  and  by  measuring  the  intensity 
of  an  electric  light  across  a  flame  of  Urge  diameter. 
These  investigations  have  led  to  the  adoption  of  the 
number  0'8,  as  a  mean  value  of  this  oo-effioient 
reduced  to  a  thickness  of  one  centimetre  in  the  flame 
passed  through.  One  important  conclusion  is 
arrived  at— viz.,  that  the  total  quantity  of  light  pro- 
duced, or  the  absolute  intensity,  increases  much 
more  rapidly  than  the  weight  of  oil  consumed ;  but, 
as  the  quantity  of  light  absorbed  by  the  passage  of 
the  rays  across  the  flame  itself  increases  in  a  still 
greater  proportion,  the  difference  between  these  two 
quantities,  or  the  effective  intensity,  follows  a  law  of 
augmentation  a  little  leas  rapid  than  the  consump- 
tion of  oil. 

M.  Allard  was  next  engaged  on  the  translucenoy 
of  the  atmosphere.  The  observations  #  made  by 
lighthouse-keepers  on  the  visibleness  of  neighbouring 
lights,  consisted  in  noticing,  three  times  each  night, 
whether  each  of  the  lights  could  or  could  not  be 
perceived,  so  that  it  might  be  ascertained,  at  the 
end  of  a  certain  number  of  years,  how  many  times 
out  of  a  hundred  each  of  these  lights  was  visible. 
A  diagram  showed,  for  each  of  the  lights  noticed, 
what  is  the  limit  of  translucenoy  in  which  it  ceases 
to  be  perceived  from  the  place  of  observation. 

In  another  paper  M.  Allard  has  studied  the 
impressions  produced  on  the  organ  of  sight  by 
flashing  lights.  It  appears  that,  by  causing  a  series 
of  flashes  to  be  suoeeeded  by  equal  intervals  of 
darkness,  each  flash  at  moderate  speed  produces  the 
same  effect  as  if  in  an  isolated  state ;  in  proportion 
as  the  speed  increases  the  impression  on  the  retina 
is  prolonged,  and  after  a  certain  speed  the  effect  is 
that  of  a  constant  light. 


HATE  0B  PARAGUAYAN  TEA 

SOME  of  our  readers  having  asked  questions  con- 
cerning Paraguayan  Tea  we  insert  the  follow- 
ing particulars  which  have  been  published  by  the 
Argentine  Pharmaceutical  Society  : — 

The  Mate  or  Paraguay  Tea  tree  (lie*  male  para- 
guayemis),  is  a  small  tree  belonging  to  the  family 
of  the  Celastrinen,  which  reaches  at  the  most  a 
height  of  seven  metres ;  ordinarily  it  does  not 
exceed  four  or  five.  Its  trunk  is  about  20  centi- 
metres in  circumference,  and  is  covered  by  a  whitish 
bark.  The  leaves  are  oblong,  cuneiform ,  obtuse  and 
finely  dentate.  It  has  axillary  multipartite  pedun- 
cles; calyx  tetrasepalous ;  the  corolla  with  four 
petals  in  form  of  a  crown  ;  stile  none  ;  stigma  4- fid ; 
fruit  a  4- seeded  berry.  The  plant  grows  very 
abundantly  in  Paraguay,  North  Corrientes,  Chaeo. 
and  South  Brazil,  where  it  forms  woods  called 
"  yerbales." 

According  to  Dr.  Mantegaxxa,  mate"  is  prepared 
in  Paraguay  in  the  following  way :— The  entire  trees 
are  cut  down,  and  the  small  branches  and  shoots 
are  taken  with  the  leaves  aad  placed  in  the  tatacda, 
a  plot  of  earth  about  6ft.  square  surrounded  by  a 
fire,  where  the  plant  undergoes  its  first  roast- 
ing. From  thence  it  is  taken  to  the  barbacOa,  which 
is  a  grating  supported  by  a  strong  arch,  underneath 
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which  barns  a  large  fire ;  here  it  is  submitted  to  a 
particular  to  rr  of  action,  determined  by  experience, 
which  develops  the  aromatic  principle.  Then  it  is 
reduced  to  a  coarse  powder  in  mortars  formed  of  pits 
dag  in  the  earth  and  well  rammed.  It  is  next  put 
into  fresh  bullock  skins,  well  pressed  and  placed  in 
the  snn  to  dry.  The  packages  (tercoit)  thus  obtained, 
which  weigh  90  to  100  kilogrammes,  are  very  compact  j 
and  have  an  average  value  in  commerce  of  one  to  two 
dollars  the  kilo,  according  to  quality,  those  of  Para- 
guay and  Missionea  being  the  better,  or  least  hurtful, 
those  of  Oran  and  Paranagua  being  much  more  pre- 
judicial to  health. 

Of  all  the  analyses  of  mat*  that  have  appeared  in 
books  Dr.  Bialet  considers  not  one,  up  to  present 
time,  deserves  much  credit.  Senor  Arata,  however, 
who  has  devoted  much  time  and  skill  to  the  subject 
has  placed  the  following  data  at  his  service  :— 

Mate  contains  in  100  parts  : 
Organic  combustible  substances  ...    91  "685 
Ash    8-315 

The  ash  contains — 

Calcium  oxide    12  344 

Magnesium  oxide   11  '395 

Sodium  oxide    7  281 

Potassium  oxide    2'988 

Manganese  oxide    2  500 

Feme  oxide   3  410 

Sulphuric  acid    0  926 

Hydrochloric  acid   0716 

Phosphoric  acid    5*540 

Carbonic  acid    8"  150 

Sand,  silica,  carbon,  and  loss      ...  44-754 

It  will  be  understood  that  the  enormous  relative 
quantities  of  sand  found  in  the  analysis  is  a  result 
of  the  mode  of  preparation,  in  excavations  made  in 
the  soil. 

The  plant  contains — 

Principles  soluble  in  ether   9  820 

„          „        alcohol       ...  8432 

,.          „         water         ...  26208 
„          „      water  acidulated 

with  hydrochloric  acid    ...  7*260 
ii          „              solution  of 

caustic  soda    16  880 

Cellulose    13280 

Water   9000 

Sand   9120 

100  000 

Among  the  soluble  principles  is  an  average  of 
1  300  of  caffeine.  The  quantity,  however,  was  found 
to  be  very  variable  in  different  plants  analysed ;  the 
Paraguay  and  Missionea  plants  contained  the  most, 
and  the  Paranagua  and  Argentine  the  least.  Senor 
Arata  has  made  a  careful  search  for  caffeic  acid  and 
the  caffeates  that  some  say  they  have  found  in  mat*5, 
but  hitherto  al  way  a  with  negative  results  ;  the  same 
remark  applies  to  the  examination  for  a  volatile 
acid.  The  tannin  of  mats'  is  peculiar ;  it  does  not 
tan  hides,  and  requires  a  special  method  for  its  esti- 
mation ;  the  average  amount  obtained  by  the  ordi- 
nary method  is  not  more  than  12  per  cent. ;  but  the 
whole  quantity  present  amounts  to  about  16  per  cent. 

Mate  contains  also  a  large  quantity  of  a  peculiar 
fatty  matter,  not  entirely  saponifiable  by  potash, 
besides  pec  tic  matters. 

Comparing  mate  with  the  other  caffeic  substances 
it  ranks  between  coffee  and  tea  for  the  proportion  of 
caffeine  it  contains,  and  has  the  largest  proportion 
of  mineral  salts.  The  action  of  mate,  like  that  of 
all  other  caffeio  substances,  is  upon  the  nervous 
system  ;  bnt,  though  it  contains  a  large  quantity  of 
caffeine,  it  does  not  exalt  the  peripheric  nerves  like 
tea,  nor  the  cerebric  like  coffee;  but  rather  con- 
tributes in  a  high  degree  to  the  indolence  and  drowsi- 
ness of  the  ordinary  drinkers  of  matl,  whose  mental 
faculties  become  at  length  disarranged  and  impo- 
verished to  a  lamentable  degree.  It  accelerates  the 
cardiac  contractions,  producing  many  more  affections 
of  the  heart  than  tea  or  coffee.  Upon  the  digestive 
organs  it  acts  variously  :  no  other  beverage  disturbs 
them  so  much,  though  there  are  persons  who  can 
tolerate  its  use.  It  accelerates  the  peristaltic  move- 
ments and  produces  an  irritation  of  the  organs 
generally.  The  effects  are  produced  in  whatever 
way  the  roaM  may  be  taken,  but  the  most  inju 
rions  effects  are  produced  upon  the  mucous  mem 
brane  when  the  mate  is  taken  hot  and  is  sucked 
through  a  "  bombilla,"  as  it  then  passes  into  the 
stomach  uncooled  by  previous  contact  with  the 
mouth. 

When  the  use  of  mate  is  prolonged  it  becomes  an 
imperious  necessity,  such  a  gloominess  following 
abstention  from  it  that  habitual  drinkers  woalc 
rather  go  without  food  than  without  mate.  The 
moderate  use  of  two  or  three  doses  a  day  during  the 
summer  heats  or  great  fatigue  is  convenient,  but  it 
should  be  taken  from  a  cup.  It  adds  to  the  dis- 
advantage of  the  "  bombilla  "  that  by  indiscriminate 
use  of  the  same  bombilla  by  different  persons  it  may 
become  the  vehicle  of  contagion  for  the  most  repul- 
sive complaints.— Phurmaceucical  Journal. 


IMPROVED  AUGERS. 

A  T  the  Philadelphia  Exhibition  one  of  the  most 
A  interesting  exhibits  to  mechanics  is  a  set  of 
improved  angers  known  as  Forstner's,  after  the 
inventor.  In  the  construction  of  the  auger  in 
general  use  there  are  several  very  serious  objec- 
tions :— (1)  It  has  a  conical  screw  which  serves  to 
give  the  auger  direction,  and  which  is  liable  to 
follow  the  grain  of  the  wood,  thus  causing  the 
anger  to  deviate  from  the  de-ired  direction.  (2)  It 
tears  the  wood  and  makes  a  rough  hole,  especially 
in  soft  wood.  (3)  The  conical  screw  tends  to  split 
the  wood,  and  also  makes  a  hole  beyond  w*ere  a 
hole  is  wanted.  (4)  When  the  auger  is  to  Be  with- 
drawn from  the  hole  it  is  generally  necessary  to  give 
it  a  turn  backwards  in  order  to  release  the  hold  of 
the  screw,  in  consequence  of  which  the  chips  are 
made  to  bind  the  anger,  thus  rendering  it  difficult 
to  draw  out,  besides  which  more  or  less  of  the  chips 
are  left  in  the  hole,  making  it  difficult  to  start  the 
auger  to  boring  again.  All  these  objections  are 
obviated  by  Forstner's  improved  auger.  The  im- 
provement consists  in  providing  the  cutting  part  of 
the  auger  with  a  circular  hand  or  flange  of  the  size 
required  for  the  hole  to  be  bored,  the  extreme  or 
lower  edge  of  which  is  made  sharp,  and  project*  a 
little  from  the  lip  or  lips,  the  latter  receding  from 
their  junction  with  the  flange  to  the  centre  of  the 
auger  about  l-32nd  part  of  an  inch,  so  that  tho 
edge  of  the  flange  and  that  part  of  the  cutting  lip 
adjacent  thereto  will  enter  the  wood  first,  thus 
leaving  the  bottom  of  the  hole  a  little  convex.  The 
advantages  claimed  for  this  peculiar  construction  of 
the  anger  over  the  old  method  are  so  obvious  that 
but  little  explanation  is  needed.  (1)  Instead  of  the 
conical  screw,  the  flange  serves  to  guide  the  bit  into 
the  wood,  which  it  never  fails  to  do  most  accurately, 
and  in  the  proper  direction,  no  matter  what  the 
character  of  the  wood  may  be.  (2)  It  will  never 
deviate  from  its  nroper  course  to  follow  the  grain  of 
the  wood.  (3)  However  soft  the  wood — or  however 
near  the  end  or  the  side— it  has  no  tendency  to  tear 
or  split ;  but,  on  the  contrary,  tho  flange  tends  to 
bind  the  fibres  of  the  wood  together  within  its  cir- 
cumference, so  that  a  thin  piece  of  any  kind  of  wood 
considerably  narrower  than  the  anger — even  though 
it  be  already  split— may  be  bored  entirely  through, 
leaving  the  parts  clean  and  smooth.  (4)  Having  no 
screw  point,  it  makes  no  hole  deeper  than  the 
full  sise  of  the  auger  ;  and,  even  when  bored  nearly 
through,  it  leaves  the  bottom  smooth  and  a  little 
convex,  thereby  rendering  it  invaluable  for  very 
many  purposes,  especially  in  shipbuilding.  (5)  It 
enters  even  hard  wood  easily,  and  when  once  entered 
needs  no  forcing,  and  is  easily  drawn  without  turn- 
ing backwards,  leaving  no  chips  behind.  It  works 
equally  well  with  one  catting  lip  with  straight  stem, 
or  two  lips  with  spiral  stem.  (6)  Where  a  hole  is 
already  made  with  a  smaller  auger,  it  will  bore  it 
larger  as  perfectly  smooth  and  straight  as  though 
no  other  hole  had  previously  been  made ;  and  it  will 
also  bore  where  another  hole  overlaps  it  more  than 
half  its  diameter,  neither  of  which  will  any  other 
auger  perform. 


SCIENTIFIC  SOCIETIES. 


INSTITUTION  OP  MECHANICAL 
ENGINEERS. 

THE  summer  meeting  of  this  institution  was  held 
last  week  at  Birmingham,  under  the  presi- 
dency of  Mr.  T.  Hawkesley,  C.E.  A  valuable 
paper  on 

Dynamometers  and  Friction  Brakes 
was  read  by  Mr.  Rich,  being  a  description  of  the 
tosting  apparatus  belonging  to  the  Royal  Agricultu- 
ral Society.  The  following  is  a  brief  abstract  of 
the  paper,  and  of  the  discussion  which  followed  its 
reading : — 

The  more  important  instruments  belonging  to  the 
society  may  be  classed  under,  "three  heads  : — (11, 
Traction  dynamometers,  for  measuring  the  draughts 
of  implements  and  vehicles  drawn  by  horses  or  other- 
wise ;  (2),  friction  brakes,  for  absorbing  the  power 
developed  by  steam  engines  and  other  prime  movers, 
by  uniform  fractional  resistances ;  and  (3)  what  are 
commonly  called  rotary  dynamometers,  which  regis- 
ter the  amounts  of  power  that  must  be  transmitted 
to  various  machines  from  external  sources,  in  order 
to  work  them.  The  author  described  at  length  the 
chief  of  these  instruments,  and  in  conclusion  ex- 
pressed his  regret  that  he  was  but  imperfectly 
acquainted  with  the  history  of  the  dynamometer 
designs.  Spring  links  for  tosting  draught  vehicles 
were,  he  said,  undoubtedly  very  old,  and  he  had 
found  records  of  a  well-designed  instrument  of  this 
kind  used  by  M.  Prony,  at  the  Ecole  Polytechnique 
in  Paris,  at  the  end  of  the  last  century.  At  tho 
present  time  Messrs.  Salter,  of  West  Bromwich, 
made  several  varieties  of  this  simple  instrument. 
The  friction  brake  in  its  original  shape  was  attri- 
buted to  M.  Prony,  but  it  was  very  muoh  improved 
by  the  late  Mr.  Appold,  by  the  introduction  of  a 
differential  adjustment  very  similar  to  that  now  in 


nse,  his  first  application  of  tf?  addition  bstng  to 
some  crank  brakes  for  pris/f  1*bonr  «  Bridewell, 
some  years  before  the  Be**1  Apcaltaral  Society 
began  to  test  steam-engir*-    This  brake  waiaho 
appUed  with  great  sue/-*"      telegraph-cable  hying 
machinery.  General  *°nn  was  the  highest  authority 
who  has  written  or  *he  eubject  of  integrating  bas- 
tion and  rotary  dynamometers.     In  a  paper  dated 
1841,  "  Sur  di**"  Appareils  dynamometriqaei,"  he 
described  several  dynamometers  with  the  integrating 
disc  arr^>K«m«n*  adopted  in  later  years  in  the 
society*  instruments,  and  also  Ernst  8  planimeter, 
an  Arrangement  of  a  disc  running  on  a  cone,  for 
effecting  a  similar  object.    At  the  end  of  his  paper 
he  attributed  most  of  the  designs  described  by  bin 
to  his  friend  and  instructor  Poncelet.    Mr.  Frcnde 
had  enriched  the  proceedings  of  the  institution  with 
his  original  paper  on  dynamometers  in  1858.  ill 
the  society's  instruments,  excepting  the  spring  hob, 
had  been  made  by  the  firm  of  E  as  ton  and  Amos,  now 
Eastons  and  Anderson,  who  since  the  year  1818  kn 
been  consulting  engineers  to  the  Royal  Agricultural 
Society,  and  custodians  pi  its  apparatus.  TV 
arrangement  of  all  the  older  instruments  wu  the 
work  of  Mr.  C.  E.  Amos,  while  the  merit  of  some 
of  the  most  ingenious  contrivances  must  be  shand 
between  him  and  the  late  Mr.  Appold,  whose  to* 
inventive  genius  left  its  mark  on  everything  he 
touohed.    A  very  powerful  traction  dynamometer 
with  ten  pairs  of  springs  was  made  recently  by  the 
society's  engineers  for  the  Indian  State  Bailwayi. 

Mr.  Bramwell  (in  opening  the  discussion)  sol 
that  it  had  been  his  lot  to  work  very  often  with 
the  dynamometers  to  which  the  paper  related,  sod 
he  therefore  knew  their  merits  in  practice.  He 
desired  to  lay  before  tho  institution  a  veiy  simple 
mode  of  making  a  dynamometer  which  would  keep 
the  weight  adjusted  with  very  little  friction.  Mr. 
Bramwell  then  sketched  upon  the  board  the  ione- 
tion  which  was  extemporised  in  two  or  three  bonr? 
on  the  banks  of  the  Nile  near  Cairo  last  spring,  bj 
one  of  the  managers  of  Messrs.  Bansome,  8im«, 
and  Head,  during  experiments  upon  the  bnrniego! 
straw  in  one  of  the  locomotives  of  that  firm.  Tte 
Bansome  brake  has  for  its  distinguishing  featare 
a  spring  at  one  end  and  a  weight  at  the  other.  The 
speaker  then  sketched  the  method,  which  embraces 
a  spur  between  a  disc  and  cylinder  shown  at  the 
last  Boyal  Society's  Exhibition  by  Mr.  Jama 
Thompson,  of  Glasgow.  By  this  last  contriunee 
rubbing  motion  may  be  got  rid  of  entirely,  except 
ing  that  which  was  inseparable  from  the  slight  cos- 
tact  of  the  fork  which  embraced  the  ball. 

Mr.  E.  A.  Cowper,  referring  to  Thompson'*  ball 
apparatus,  which  he  said  that  he  had  seen  is  ti= 
Loan  Collection  at  South  Kensington,  remarked 
that  it  was  a  very  good  motion,  but  was  not  quite 

Eerfect.  The  ball  rolled  fairly  against  the  cylinder, 
ut  not  against  the  due.  He  should  prefer  the 
heavy  brass  roller.  But  the  mode  of  taking  up  the 
motion  which  he  thought  was  better  than  either 
was  that  which  had  been  applied  by  his  friend,  Mr. 
Henry  Chapman,  before  he  knew  that  it  had  ben 
invented  by  a  Frenchman.  He  (Mr.  Cowper)  w»< 
referring  to  what  was  now  known  as  the  Ernst  dee 
on  a  cone. 

Mr.  Arthur  Paget  pointed  out  that  the  weann? 
of  the  cylinder  was  infinitesimally  small,  hot  not 
so  the  wearing  on  the  ball,  which  would  gire  the 
preference  to  the  method  illustrated  by  Mr.  Brim- 
well. 

Mr.  Horace  Darwin  then  spoke  upon  his  proposed 
dead-weight  dynamometer.  In  his  dynamometer » 
spring  was  not  used,  but  in  its  place  a  system  « 
rods  and  a  weight  was  used.  By  that  means  the 
distance  of  the  integrating  wheel  from  the  centre  of 
the  disc  was  always  proportioned  to  the  moment 
tending  to  turn  the  dynamometer,  and  thus  the  same 
effect  was  produced  as  with  a  spring.  For  soy  esse 
where  great  accuracy  was  required  the  disc  coow 
be  made  of  any  size  thought  necessary  by  lengthen- 
ing the  fork  and  by  placing  the  disc  higher.  Centri- 
fugal force  would  not  affect  the  action  of  the 
machine ;  in  dynamometers  in  which  the  spra? 
rotated  it  was  impossible  to  be  sure  that  an  error 
was  not  introduced  from  this  cause.  He  thoogbt 
that  a  slightly  modified  form  of  this  dynamometer 
might  with  advantage  be  applied  to  shop  or  factory 
shafting.  If  this  were  done  the  relative  economic 
values  of  different  coals  might  be  tested  with  great 
ea«e  and  accuracy,  and  also  tho  relative  values  oi 
different  oils  conld  be  ascertained,  both  of  who 
would  tend  to  economise  coal  to  a  groat  extent  TO 
soring  dynamometer  could  not  well  be  applied  for 
the  purpose,  as  the  as-efficient  of  the  spring  woaw 
vary  too  much.  ^ 

Mr.  Carbntt  asked  if  there  was  any  information 
of  the  working  of  the  powerful  traction  dynamo- 
meter with  ten  pairs  of  springs,  which  it  was  P01"^ 
out  in  the  paper,  the  society's  engineers  bad  »»' 
for  the  Indian  State  Bailway  ?  Mr.  Bich  sketched 
on  the  board  the  construction  of  these  springs,  but 
could  give  no  information  as  to  their  working. 

Mr.  Aveling  had  had  considerable  experience  w» 
the  traction  brake  dynamometer ;  and  like  others 
engaged  in  the  manufacture  of  agricultural  angines. 
had  sometimes  looked  upon  it  as  an  betnuaent  oi 
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had  been  armed  at  by  the  use  of  these  inventions  it 
had  been  arrived  at  honestly,  and  so  far  satisfac- 
torily. The  necessity  for  such  a  dynamometer  he 
bad  found  in  experiments  which  he  had  himself  con- 
ducted. In  these  ho  had  by  their  aid  learnt  that, 
whereas  in  one  case  2201b.  of  ooal  was  producing  only 
7,500  revolutions,  in  another  case  17.000  were  being 
jrot  from  the  same  quantity  of  coal.  That  the  instru- 
ment was  an  experimentally  valuable  one  he  was 
satisfied.  A  correct  knowledge  of  the  eJaciency  of 
agricultural  machines  was  dependent  largely  upon 
•the  dynamometer  ;  and  agriculturists  and  the  Royal 
Agricultural  Society  should  be  very  much  indebted 
to  the  gentlemen  who  had  brought  it  out. 

Mr.  Adams  asked  for  information  upon  the  beha- 
viour of  the  three  different  types  of  springs  which 
had  been  enumerated,  under  increasing  and  decreas- 
ing increments  of  load.    Which  was  the  best  type  of 
spring  ?— Mr.  Rich,  replying,  said  that  Ransome  s 
brake  was  good  for  rough  experiments  when  there 
was  no  better  machine  at  hand.   Thompson's  indi- 
<cator  was  novel  to  him.    The  diso  and  cone  was 
Ernst's,  as  described  by  Morin.  who  spoke  of  it  as 
if  it  was  not  new  in  1841.    Mr.  Shaw  had  asked  if 
the  present  angle  of  attachment  at  the  bottom  of  the 
friction  brake  was  by  design  or  by  accident  The 
angle  upon  the  100-horse  had  been  copied  from  the 
iO-horae  made  in  1840,  under  Mr.  Appold's  own 
care.    It  was  therefore  extremely  likely  that  Mr. 
Appold  saw  the  necessity  of  applying  it  at  that 
peculiar  angle.    Finally,  referring  to  Mr.  Adam3' 
question,  ho  spoke  of  the  advantages  of  the  long 
parabolic  spring,  such  as  was  supplied  to  the  50- 
horse  dynamometer.    The  great  thing  was  to  get 
plenty  of  range  and  likewise  accuracy  of  movement 
in  proportion  to  load. 

The  President  said  that,  from  his  own  personal 
experience,  he  had  very  much  reason  to  doubt  the 
present  theory  with  respect  to  friction  brakes.  He 
bad  noticed  this— that  friction  brakes  always  gave  a 
result  in  favour  of  the  machine  very  much  higher 
than  any  other  description  of  brake  whatever. 
They  were  not,  he  thought,  warranted  in  assuming 
that  all  other  descriptions  of  brakes  were  inferior 
to  tbe  friction  brake.   Therefore,  they  might  sup- 
pose that  the  friction  brake  had  somo  particular 
form  of  error,  the  nature  of  which  had  not  been 
ascertained  nor  the  amount  recognised.     He  had 
before  him  an  inkstand.    Let  it  bo  supposed  that 
at  the  end  of  the  table  there  was  a  wheel,  round 
which  a  cord  passed.    Let  the  inkstand  represent 
the  machine  whose  weight  or  friction  he  desired  to 
ascertain.    Let  it  be  set  in  uniform  motion  by  means 
of  the  weight.    Now,  if  he  just  tapped  the  bottom 
of  the  table,  that  weight  would  travel  very  much 
faster,  and  the  weight  at  the  other  end  would 
descend  very  much  faster.    This  was  exactly  what 
took  place  with  those  engines  which  returned  so 
rery  high  an  amount  of  duty.    The  brake  was 
always  in  a  "  dithering"  state,  and  was  doing  that 
which  he  did  when  he  tapped  the  bottom  of  the 
table.    Hence  they  got  results  from  the  dithering 
brake,  however  applied,  and  to  whatever  it  might 
be  applied,  of  a  much  higher  kind  than  they  got 
from  any  other  description  of  brake  whatever.  The 
only  way,  he  thought,  'of  putting  it  to  the  test, 
would  be  to  take  a  deep  coal-pit,  like  the  Dukinfield, 
and  sffix  a  brake  over  the  top.    They  would  know 
bow  deep  the  weight  had  descended,  and  could  get 
the  exact  horse-power,  which  could  he  used  to  check 
the  admeasurement  recorded  by  the  brake  itself. 
He  suggested  that,  before  the  next  meeting,  some- 
body should  do  this. 

Mr.  Bramwell  said  that  since  very  recently  his 
friend  the  president  had  propounded  to  him  the 
views  which  he  had  now  enunciated  to  the  institute, 
that  gentleman  had  very  much  t-haken  his  confidence 
in  the  friction  brakes.  The  Royal  Agricultural 
Society,  under  the  advice  of  their  engineers  and  their 
judges,  had  endeavoured,  in  recent  years,  to  see 
whether  tho  friction  brake  could  be  reliod  upon. 
Tbey  had  taken  indicator  diagrams  aud  compared 
them  with  the  results.  The  difference  varied 
between  16  and  17  per  cent. ;  but  there  were  cases 
of  very  anomalous  results— so  great  that  the  judgos 
did  not  know  what  to  do  with  them.  He  therefore 
thought  that  tho  president's  suspicions  were  well 
warranted,  though  the  error  might  not  prove  in  the 
direction  to  which  the  president  had  pointed. 

Mr.  A.  Paget  said  that,  as  the  doctors  so  much 
disagreed,  the  point  ought  to  tie  setttled  not  by 
individuals,  but  by  the  Association  of  Mechanical 
Kncineers  as  a  body.  Ho  thought  that  it  was  a  dis- 
grace to  them  as  an  institute  that  the  Agricultural 
Society  had  led  them  so  long  in  this  matter. 


SCIENTIFIC  NEWS. 

GLASGOW  is  determined  to  make  this 
year's  meeting  of  the  British  Association 
a  memorable  one.  A  guarantee  fund,  amount- 
ing to  .£6,500,  has  been  paid  up,  and  already  a 
month  before  the  meeting  the  arrangements 
are  well  advanced.  The  entertainment  offered 
by  the  city  to  the  association,  will  take  the 
form  of  a  conversazione  at  the  Corporation 
Galleries;  a  steamer  has  been  placed  at  the 
disposal  of  the  committee,  for  an  excursion  to 
Ireland;  and  there  are  already  several  offers 
of  hospitality  from  gentlemen  resident  in  the 
neighbourhood  of  the  various  places  of  interest 
likely  to  be  visited  by  the  members  of  the 
association.  The  president's  address  is  to  be 
delivered  in  the  Kibble  Palace,  instead  of  the 
City  Hall,  as  the  accommodation  offered  by  the 
former  is  much  superior  to  that  afforded  by  the 
latter.  The  geographical  section  of  the  forth- 
coming meeting  promises  to  put  forward  an 
attractive  programme,  and  there  is  a  proba- 
bility that  the  meeting  of  geographers,  called 
by  the  King  of  the  Belgians  for  the  11th 
September,  will  be  postponed  for  a  few  days, 
bo  as  not  to  clash  with  the  British  Association 
meeting.  The  three  principal  Glasgow  "  clubs" 
have  intimated  their  intention  to  welcome 
visitors,  so  far  as  they  can. 

The  President  of  the  Royal  Society,  Mr. 
SpottiBweode,  Dr.  Burdon  Sanderson,  and  Dr. 
Siemens,  presented  the  memorial  referring  to 
the  establishment  of  a  Museum  of  Science  to 
the  Duke  of  Richmond,  last  week.  The  memorial 
was  numerously  signed — amongst  the  names 
being  those  of  Professors  Tyndall  and  Huxley, 
Frankland  and  Roscoe,  Andrews  and  Clerk- 
Maxwell,  Kennedy  and  Stokes,  Dr.  Gladstone, 
Dr.  W.  B.  Carpenter,  Dr.  Alfred  Barry,  Sir 
Joseph  Whitworth.  Mr.  Schafer,  Dr.  Klein, 
Mr.  Barnaby,  and  Sir  Henry  Cole,  all  branches 
of  science  and  all  schools  of  thought  being 
fairly  represented.  The  Duke  of  Richmond 
said  he  would  consult  his  colleagues. 


filling  operation  is  taking  place,  the  diver  with 
the  stopping  apparatus  is  getting  ready  and 
the  pumps  are  rigged.  As  soon  as  the  pres- 
sure of  the  water  is  about  the  same  on  each 
side  of  the  hole,  the  diver  attaches  the  cover- 
ing, and  the  pumps  being  set  to  work  the 
"stopper"  is  held  in  place  and  the  hole 
effectually  closed.  The  experiments  were 
successful ;  but  it  should  be  noted  that  if  the 
compartments  of  an  ironclad  are  made  to  com- 
municate with  one  another  in  the  same  manner 
as  those  in  the  Vanguard,  to  watt  for  the 
filling  of  one  will  be  to  wait  for  the  sinking 
of  the  vessel. 

The  Gramme  light,  the  motive-power  for 
which  was  obtained  from  one  of  the  steam 
sappers,  was  used  during  the  "  night  attack  " 
on  the  Royal  Engineers'  camp  in  the  recent 
military  manoeuvres. 

The  German  Government  has  proposed  to 
our  Government  to  enter  into  arrangements 
for  equipping  an  international  Arctic  expe- 
dition. 

We  alluded  some  time  back  to  the  discovery 
that  electricity  had  the  effect  of  hastening 
germination.  The  discovery  is  being  turned 
to  practical  account  in  Italy,  where  sukworm 
eggs  are  being  hatched  ten  or  twelve  days 
earlier  than  usual,  by  submitting  them  to  a 
negative  current  from  a  Holtz  machine  for  8  or 
10  minutes.  At  Padua  40  per  cent,  of  cater- 
pillars have  been  secured  from  the  eggs  thus 
experimented  on. 

The  effect  of  soil  on  the  colours  of  flowers  has 
often  been  a  subject  of  discussion  amongst 
botanists  and  florists.  The  Hydrangea  is  a 
notorious  instance  of  a  change  from  pink  to 
blue,  and  vice  versa.  Messrs.  Stuart  and  Mein 
send  to  the  Gardeners'  Chronicle  two  trusses 
taken  from  two  separate  cuttings,  which  were 
obtained  from  the  one  plant — one  quite  pink, 
the  other  a  pure  blue.  Both  cuttings  were 
treated  identically  the  same,  potted  from  the 
8ameheap  of  soil,  and  watered  with  liquid  from 
the  same  source. 


To  Blacken  Brass,  Silver,  &c— The  best 
means  for  producing  a  black  surface  on  brass, 
pinchbeck,  or  silver,  is  said  to  be  platinum  chloride, 
which  is  allowed  to  liquefy  by  exposure  to  the  air 
It  is  rubbed  in  with  the  finger,  or  best,  with  tho  ball 
of  tbe  thumb.  After  blacking,  the  object  iB  washed 
and  polished  with  oil  and  leather.  Platinum  chlo- 
ride is  dear,  but  a  little  of  it  will  do  a  great  deal  of 
work. 


Mr.  G.  Salt's  offer  of  £150  a  year,  for  three 
years,  as  a  temporary  provision  for  a  professor- 
ship of  biology  in  the  Yorkshire  College  of 
Science,  has  been  accepted,  with  the  stipulation 
attached  to  it,  that  Mr.  L.  C.  Miall  should  be 
appointed  professor. 

There  is  some  talk  of  a  new  railway  from 
London  to  the  North— in  fact  the  survey  has 
been  mode— promoted  by  owners  of  coal  and 
iron.  It  will  have  separate  roads  for  goods 
and  passengers,  and  bo  the  most  direct  route 
from  London  to  the  North.  The  cost  of  the 
necessary  works  is  stated  to  be  nearly 
JB5.000.000.  Seeing  that  the  existing  lines  are 
not  working  up  to  their  full  capability,  the  new 
line  is  likely  to  bo  vigorously  oppo?ed. 

The  Royal  Commission  to  inquire  into  the 
working  of  factories  from  which  sulphuretted 
hydrogen,  sulphuric  and  hydrochloric  acids,  aui- 
moniacal  and  other  vapours  and  gases  are 
given  off,  has  been  appointed.  The  commis- 
sioners are  Lord  Aberdare.  Earl  Percy,  Vis- 
count Midleton,  Hon.  W.  Egerton,  Mr.  J.  C. 
Stevenson,  Professors  Abel,  Williamson,  and 
Roscoe,  and  Vice-Admiral  Hornby. 

It  seems  that,  after  all,  the  Government  do 
not  intend  to  attempt  to  raise  the  Vanguard. 
Failing  an  offer  to  purchase  the  vessel,  she 
will  be  blown  up,  and  such  portions  as  may 
be  worth  the  expense  will  be  secured.  If  a 
reasonable  offer  hod  been  made  soon  after 
the  accident,  there  are  several  engineers  and 
capitalists  who  would  have  undertaken  the 
task,  but  that  has  been  rendered  so  difficult  by 
the  delay  that  the  beRt  thing  the  Admiralty 
can  now  do  is  to  sell  the  vessel  where  she  is. 
Dr.  Rutherford's  proposed  method  of  raising 
the  ship  was  received  with  favour  by  the 
Admiralty,  but  his  terms  appear  to  have 
counteracted  that  impression. 

A  new  method  of  stopping  leaks  in  iron 
vessels,  the  invention  of  Captain  Warren, 
R.N.,  has  been  tried  at  Portsmouth.  It  con- 
sists in  a  method  of  attaching  a  "stopper" 
to  the  hull  without  drilling,  which  appears  to 
be  done  in  a  novel  and  rather  dangerous 
manner.  If  a  hole  is  pierced  in  any  one  com- 
partment, the  water  is  to  be  allowed  to  flow 
in  till  the  compartment  is  full.    While  this 


Dr.  Konig  has  succeeded  in  photographing 
sound,  or  rather  the  vibrations  causing  sound. 
In  tho  supply-pipe  of  a  burning  gas-flame  he 
has  an  opening  closed  by  an  elastic  membrane, 
and  if  any  one  speaks  or  sings,  or  a  tuning- 
fork  is  held  against  the  membrane,  its  motion 
is  transmitted  to  the  gas-flame.  A  mirror, 
drawn  along  by  clockwork,  reflects  the  image 
of  the  flame,  which  is  seen  as  a  curve  whoso 
form  varies  with  the  pitch  of  the  sound.  This 
curve  of  light  has  been  photographed.  Dr. 
Vogel  suggests  cyanogen  as  a  gas  giving  a 
powerfully  actinic  light. 

Mr.  Tailing,  whose  insulating  compound  we 
noticed  a  few  weeks  ago,  has  sent  us  further 
specimens  of  its  application  in  covering  tele- 
graph wires.  In  one  cose  a  thin  textile  fabric 
forms  the  outer  coating,  and  ic  another,  a 
layer  of  guttapercha  is  placed  between  the  two 
thicker  coats  of  the  ozokerit  insulator,  the 
coverings  being  laid  on  very  evenly  by  passing 
the  wire  through  a  die.  The  insulation  obtained 
by  the  use  of  the  new  compound  is  reported 
after  careful  testing  to  be  much  superior  to  that 
of  guttapercha. 

The  following  curious  experiment  with  the 
radiometer  has  been  lately  made  by  M.  Ducre- 
tel.    When  it  is  rotating  as  usual  in  ordinary 
daylight,  some  ether  is  poured  on  the  envelope ; 
the  direct  rotation  stops,  and  inverse  rotation 
occurs.   This  reaction  presently  ceasea,  and 
the  vanes  resume  the  original  direct  rotation, 
notwithstanding  the  evaporation  kept  upon  the 
envelope  by  light  sprinkling  of  ether.  The 
rotation  now,  however,  becomes  faster  than  at 
the  first,  the  evaporation  apparently  acting 
like  a  source  of  heat,  though  it  perceptibly 
cools  the  envelope.    When  the  sprinkling  of 
ether  has  stopped,  the  movement  resumes  its 
nominal  velocity,  and    remains   direct.  M. 
Ducretel  also  tried  the  effect  of  phosphorescent 
powders  presented  before  the  radiometer  in 
darkness,  after  they  had  been  exposed  to  sun- 
light ;  but  the  instrument  showed  no  motion. 
The  chief  objection  brought  against  the  emis- 
sion-theory  explanation  is,  that  the  white 
face,  reflecting  the  light,  and  behaving  like  an 
elastic  surface,  should    be    more  strongly 
repelled  than  the  black.  M.  Giffard  illustrated 
this  by  letting  a  small  piece  of  agate  fall  from 
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a  constant  height  on  one  plate  of  a  balance. 
The  depression  is  much  greater  when  the  plate 
is  of  annealed  steel — i.e.,  elastic  or  like  the 
white  face— than  when  it  is  of  copper  and  like 
the  black.  But  M.  De  Fonvielle  remarks  that 
this  is  supposing  the  velocity  of  the  shock  is 
not  superior  to  the  velocity  of  propagation  of 
the  molecular  movements.  A  revolver  ball 
makes  a  hole  in  a  pane  of  glass  because  the 
molecules  directly  struck  have  not  time  to 
communicate  their  motion  to  neighbouring 
molecules.  Now  the  luminous  molecules  have 
a  velocity  vastly  greater  than  that  of  the  ball. 
And  it  is  realty  the  degree  of  absorption,  other 
things  equal,  that  must  rule  the  velocity  of 
propulsion. 

Daring  the  last  American  North  Polar  Ex- 
pedition M.  Bessels  made  observations  as  to 
the  heat-intensity  of  the  solar  rays  in  two 
localities  of  north-western  Greenland,  in  Polaris 
Bay  (81*  36'  80"  N.  lat.)  and  Polaris  House 
(78°  28'  24§  N.  lat.),  the  former  of  which  may 
be  regarded  as  the  northernmost  point  of  our 
planet,  from  which  we  have  observations  gene- 
rally. The  tables  show  the  difference  in  in- 
tensity of  radiation  at  two  places  (during  the 
time  of  observation,  March,  May,  and  June) 
to  have  been  8°-4  P.  for  3°-2  of  latitude,  or  2°  6 
F.  for  one  degree,  the  intensity  increasing  ap- 
parently with  increasing  altitude  of  the  pole. 
Another  interesting  result  was  had  from  com- 
paring the  intensity  of  the  solar  radiation  when 
the  sun  was  equally  high  at  midday  and  at 
midnight.  In  Polaris  Bay,  in  such  a  case,  the 
intensity  was  about  32°-3  higher  when  the  sun 
was  in  the  south  than  when  he  was  in  the 
north;  at  Polaris  House  24°"5.  The  hygro- 
metrio  conditions  were  examined  for  an  ex- 
planation of  this,  and  a  corresponding  differ- 
ence appeared  in  the  amount  of  aqueous  vapour 
in  the  atmosphere  equal  to  0  088  English 
inches  for  Polaris  Bay.  An  increase  or  de- 
crease of  0*001"  in  the  vapour  tension  thus 
corresponded  to  an  increase  or  decrease  of 
0°*S7  in  the  intensity  of  radiation. 

It  is  well  known  that  the  researches  of 
Maury  threw  great  light  on  the  air-circulation 
on  the  Atlantic,  and  have  proved  of  the  greatest 
benefit  to  navigation.  His  deductions,  however" 
were  not  fully  confirmed,  and  a  recent  investi- 
gation of  the  subject  by  M.  Brault,  with  much 
more  abundant  material,  furnishes,  in  some 
points,  a  different  picture  of  the  distribution  of 
winds.  M.  Brault  distinguishes  four  principal 
meteorological  points  on  his  maps :  on  the  one 
hand  the  Gulf  of  Mexico  and  the  Sahara,  on  the 
other  the  Azores  and  the  region  of  calms.  The 
first  two,  which  are  the  most  important,  are  con- 
veyance-points of  winds ;  if  the  north-east  or 
south-east  Trades  be  followed,  they  are  found 
to  converge  towards  them.  Hence  in  the 
middle  of  the  Atlantic  there  is  a  zone  of  calms, 
whence  the  winds  proceed  east  and  west  to 
Africa  and  the  Antilles  respectively ;  these 
calms  lie  between  6°  and  10°  N.  lat.,  and  32° 
and  42°  W.  long.  A  boot  the  Asores  there  is  an 
immense  direct  cyclone,  from  the  north-western 
part  of  which  proceeds  a  wind  which,  south 
south-west  at  first,  becomes  the  west  wind  of 
high  latitudes;  another  branch  goes  across 
the  Atlantic  towards  the  Gulf  of.  Mexico. 

Porous  matters  have  the  property  of  deter- 
mining a  large  number  of  chemical  combina- 
tions. M.  Damoiseau  finds  animal  charcoal  the 
most  active  ot  such  substances  ;  and  he  has 
effected  with  it  several  reactions  that  are  very 
difficult  to  produce  by  ordinary  methods,  and 
especially  the  substitution  of  chlorine  and 
bromine  in  organic  compounds.  Many  sub- 
stances on  which  chlorine  and  bromine  have  no 
action,  even  at  a  comparatively  high  tempera- 
ture, are  attacked  easily,  under  like  conditions, 
when  put  in  the  presence  of  animal  charcoal. 
The  charcoal  should  be  previously  freed  of  cal- 
careous salts  which  chlorine  and  bromine  might 
transform  into  pasty  products  diminishing  the 
porosity.  M.  Damoiseau  prepares  it  by  calci- 
nation of  a  mixture  of  dried  blood  and  carbo- 
nate of  potash.  After  cooling,  he  washes  and 
calcines  anew  at  as  high  a  temperature  as 
possible. 

At  a  recent  meeting  of  the  Paris  Academy, 
M.  Pav*  was  elected  free  member,  in  room  of 
the  late  M.  Seguier ;  the  other  candidates  were 
MM.  D amour,  Lalanne,  and  Lefort. 


LETTERS  TO  THE  EDITOR. 


pp«  as  as*  aott  ewmkm  raepeneWs  hrUu  tplmlpm  of 
omr  oomrpondmt*.  The  tiiior  rtaptctJuUy  r*pu**  Oiot  oil 
ssvatataiseaKsas  dmli  bs  draw*  up  a*  hrufa  aa  poaaMe.] 

All  (Wn,mimvc<it«mi  tkovid  U  addrmfd  to  IX*  S&itor  of  thi 

ferausa  MBOHjjno,  «,  T— <*>(*         assent  ssgsan, 

w.o. 

AU  <7a*r*e»  and  PotL<&o»  Orders  to  t»  ma*  payable  to 
J.  Pissaoui  Eowaane. 

In  order  to/aoiUUU  nftrmu*.  Correspondents,  wlwu 
speuWnfl  of  any  Letter  previously  inwrted,  wiU  abUg*  by 
wmMonmg  tas  number  if  the  Letter,  ee  «ee8  <u  the  poos  set 
toMch  it  oppear*. 

"  I  would  have  everyone  write  what  he  know*,  and  as 
moon  aa  ha  knows,  oat  no  more:  and  that  not  in  this 
only,  bat  tn  all  other  subjects!  For  snob  a  person  may 
hare  some  particular  kaowlodse  and  experience  of  the 
nature  of  such  a  person  or  soon  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  olntter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  plvysloks :  avioe 
from  whence  great  inconveniences  derive  their  original." 
-Mor^^gneVjeeoye. 

YOUR  PETTTIOHKRB  WILL  EVBB  PREY 
—  "NULLA  DOBS  SINB  «LINBA"»  — 
LIGHT  AND  HTDAT— NOT  UP  TO  TIMS 
—TAINT  STARS  AND  THE  LIMIT 
OF  TBLB80OPI0  VISION— MOONING 
OVER  A  SELF-MADE  DIFFICULTY— 
"  REGISTER,  REGISTER  !  "—ALTAZI- 
MUTH -  EQUATORS AL  —  A  COMET'S 
TALE  —  PANORATIO  EYEPIECE  — 
MOONSHINE. 

1.11247.}— Tm  first  paragraph  in  your  "  Scientific 
News  "  on  p.  456,  taken  in  conjunction  with  a  cog- 
nate one  in  last  Saturday'*  Athenaeum,  suggests 
soma  very  curious  reflections  indeed.  _  Here  is  a 
begging  letter,  issued  from  South  Kensington,  with 
which  address  it  is  headed  (and  inclosed,  I  am  given 
to  understand,  in  an  official  envelope),  being  sent  to 

Eone,  for  signature,  whom  its  conoooters  think 
to  aid  them  in  their  scheme ;  and  tbis  "  has  been 
i  to  the  Duke  of  Richmond  and  Gordon,"  the 
Lord  President  of  the  Council  of  Education,  to 
which  South  Kensington  is  subordinate ! ! !  That  a 
Government  Department  should,  in  an  underhanded 
and  surreptitious  manner,  virtually  petition  the 
Government  to  spend  money  upon  it,  is  a  practice 
which,  I  think,  speaking  as  a  taxpayer,  should  be 
nipped  in  the  bad ;  and  put  down  with  a  very  strong 
hand  indeed,  at  onoe.  Doubtless  we  shall  be  told 
that  the  President  of  the  Royal  Society  and  other 
distinguished  "F.R.S.'s"  hare  appended  their 
names  to  this  impudent  piece  of  cadging ;  but  when 
I  reflect  kow  the  Council  of  that  Society  has  been 
"  worked "  before  by  wire-pullers  for  their  own 
ends,  I  really  attach  no  importance  to  their  signa- 
tures ;  and  as  little  to  their  opinions,  outside  of  each 
member's  own  specialite.  I  do  trust  that  some 
member  of  Parliament  will  question  Lord  8andon  on 
this  subject,  and  ask  who  paid  for  the  circular, 
the  envelopes,  and  the  postage  of  them?  Every 
taxpayer  in  England  has  a  right  to  know  this.  To 
any  one  in  the  slightest  degree  familiar  with  the 
history  of  the  present  Exhibition  of  Instruments 
at  Brompton  I  need  not  say  that  (amidst  all  the 
demonstratively  disinterested  anxiety  of  the  peti- 
tioners that  science  should  be  "greatly  served") 
"  latet  anguis  in  herb  A,"  and  that  the  whole  affair  is 
an  artfully -concocted  job — into  which,  though,  I 
verily  believe,  a  very  large  proportion  of  them  have 
been  absolutely  innocently  led — to  make  a  fresh 
berth  for  some  one. 

With  regard  to  the  Editorial  foot-note  on  p.  459, 
I  would  merely  say  that  I  know  nothing  whatever 
about  Mr.  Ward,  but  that  I  oan  only  regard 
"  Line*  "  as  an  old  friend.  I  must,  then,  express 
my  unaffected  regret  that  my  language  should  even 
have  appeared  to  throw  a  doubt  upon  the  veracity 
of  one  of  the  most  accurate  and  keen-sighted 
observers  and  valued  astronomical  correspondents 
of  the  English  Mechanic.  Will  he  accept  my 
assurance  that  my  only  distrust  of  his  observations 
arose  from  my  considerable  experience  of  various 
forms  of  self-deception,  and  hence  from  a  feeling 
that  Mr.  Ward  was  more  likely  to  have  made  a 
mistake  than  so  absolutely  unique  an  observation  as 
his  of  the  Satellites  of  Uranus?  I  never  for  one 
single  instant  imagined  that  he,  or  any  other  writer 
in  these  columns,  would  deliberately  say  what  he 
knew  was  untrue  ;  and  I  am,  I  confess,  at  a  loss  to 
see  why  legitimate  scientific  doubt  on  my  part 
should  have  been  misconstrued  into  an  attack  upon 
any  one's  personal  veracity.  If  we  are  to  accept 
every  assertion  simply  because  it  is  made  by  an 
absolutely  truthful  person,  I  do  not  see  how  we  oan 
refuse  the  evidence  for  the  very  wildest  vagaries  of 
spiritualism. 

Mr.  Baldwin  (letter  11210,  p.  463)  seems  to  me 
virtually  to  answer  his  own  Question  in  his  second 
paragraph.  In  fact,  I  think  that  some  grounds 
exist  for  the  supposition  that  he  might  go  on  with 
undulations  vastly  surpassing  those  which  consti- 
titutethe  actinic  rays  in  rapidity  and  minuteness, 
and  that  their  existence  would  affect  our  senses  as 


electricity.  There  is  no  more  difficulty,  u  it  sew 
to  me,  in  understanding  how  the  long  aeai-rsp  sai 
the  short  actinic  rays  oan  co-exist  than  there  a  is 
comprehending  how.  when  a  chord  is  struck  on  the 
pianoforte,  the  various  vibrations  can  eo-exkt  h 
the  soundboard. 

The  "Anxious  Enquirer"  of  query  (p, 
470)  might  have. allayed  tome  of  his  own  satiety 
by  a  very  little  reflection.  The  mean  time  of  transit  a! 
any  star  signifies  the  interval  in  mean  time  betees 
the  preceding  Mean  Noon  and  the  instant  of  thst 
transit.  This  in  practice  is  obtained  by  sabtaaV 
ing  the  Sidereal  time  at  such  preceding  Mean  Soct 
from  the  Right  Ascension  of  the  Star ;  and  oav 
verting  the  resulting  interval  of  Sidereal  tins  ate 
Mean  time  by  the  aid  of  the  Tables  on  pp.  498  sad  *» 
of  the  Nautical  Almanac.  Now  let  us  ten  to  aa 
56,  59,  and  60  of  the  current  volume  of  the  Exeua 
MrcHAHic.  The  Right  Ascension  of  «  Lena*  os 
April  1st  was  lib.  42m.  46"  19s.  (Nautical  almsaec, 
p.  348).  Taking  from  tbis  the  Sidereal  tens  a 
Greenwich  mean  noon,  Oh.  40m.  4467s.  (Es  aura 
M»chanic,  p.  59),  we  get  lib.  2m.  l'5Bs.  setts 
Sidereal  interval  after  Mean  Noon  at  which  «  Lena 
will  cross  the  Meridian  of  Greenwich ;  and  terras, 
this  into  mean  time  by  the  tables  just  referred  torn 
finally  obtain  lib.  0m.  13  06s.  (p.  59)  as  the  imtaa 
of  Greenwich  Transit.  Suppose  now,  though,  test 
we  wish  to  ascertain  the  Oxford  mean  tine  of  tee 
star's  meridian  passage  on  the  same  night.  Oxford ii 
West  of  Greenwich,  and,  therefore.  aooarawgtotbs 
precept  on  p.  508  of  the  Nautical  Atmamac,  we 
must  add  0  83s.  to  the  Sidereal  time  at  Gresnriee 
Mean  Noon  to  obtain  that  at  Oxford  Mean  Hoes. 
Performing  this  operation  we  get  Oh.  40m.  4550i. 
as  the  Sidereal  time  at  Oxford  Mean  Noon,  aoi  i 
we  subtract  this  from  llh.  42m.  4619s.  we  save 
as  an  ultimate  result,  llh.  2m.  0'59e.  astheSdenal 
interval,  and  this  turned  into  mean  time  gird  u 
llh.  0m.  12  23s.  It  oertainly  seems  an  infinitely 
shorter  process  to  subtract  the  0  83s.  at  once  faun 
the  quantity  given  on  p.  59 ;  but  it  appears  m 
"Anxious  Enquirer"  has  got  muddled  orer  am 
simplification.  His  little  reference  to  your  infalli- 
bility may  be  dismissed  with  the  remark  that  dumJj 
everybody  but  himself  must  have  seen  thai  the 
error  to  which  he  refers  bad  its  origin  in  the  print- 
ing office;  inasmuch  as  you  apeak  pointedly  too  or 
three  lines  above  about  the  unfavourable  effect  of 
Jupiter's  South  Declination. 

With  reference  to  what  Mr.  Proctor  says,  in  pars- 
oraph  five  of  letter  11212  (p.  480)  coneemwf  Mr. 
Pogson's  formate,  I  may  tell  him,  briefly,  that  it  a 
this.  Constricting  the  aperture  of  his  telescope  to 
exactly  one  inch,  if  the  "  observer  wiU  determine  for 
himself  the  smallest  of  Argehwder'smagmtatenat 
discernible  by  fits  on  a  fine  moonless  night,  ssa 
call  this  quantity  L,  or  the  limit  of  vision  for  one 
inch,  the  limit  1  for  any  other  aperture,  will  be  gins 
by  the  simple  formula,  I  =  L  +  5  x  log  aperture. 
"  Numerous  comparisons"  (Mr.  Pogsoe  goes  ea  to 
say)  "  made  with  various  telescopes  and  powers,  at 
different  seasons  of  the  year,  have  furnished  me  wits 
the  value  L  -  9*2  for  my  own  sight,  wines  ii  s 
very  average  one,  and  therefore  suitable  for  wch 
a  determination."  Elsewhere,  Mr.  Pogson,  rerasrp 
(and  I  entirely  agree  with  bim),  "  the  limit  for  bs- 
will  differ  less  than  people  imagine,  averaging  book 
9t."  Now,  however  large  the  number  of  observer*, 
and  however  multiplied  the  obesrvations  wtoeb 
have  bean  relied  on  to  obtain  this  ultimate  avers**, 
it  mast,  of  course,  happen  that  there  will  still  isnim 
a  few  men  with  most  exceptionally  acute  rieion; 
but  I  must  insist  upon  it,  that  the  more  widely  their 
supposed  powers  differ  from  those  of  the  greater  put 
of  the  observing  world  in  general  the  more  essential 
it  is  that  their  observations  should  be  questioned 
and  tested  in  every  possible  way.  If,  to  derive  sa 
illustration  from  Mr.  Proctor,  I  were  told  that  s 
man had^made  forty  consecutive  bulls'-eyes  withs 
rifle,  at  a  thousand  yards ;  that  a  boat's  crew  had 
rowed  from  Putney  to  Mortlake  in  11}  minutes;  « 
that  a  man  had  covered  "i  miles  of  ground,  by  far 
toe-and-heel  walking,  in  an  hour,  I  should  thmk j* 
only  right  to  subject  such  assertions  to  the  most  rigid 
tests  I  oould  dense,  before  accepting  them  as  nan* 
tions  of  indisputable  facts.  "  Humanum  wterrare  ; 
and  I,  for  one,  should  never  dream  of  resentnaj 
enerely  philosophical  doubt  of  any  observation  of  mj 
own  (which  surpassed  indefinitely  everything  pre- 
viously aeootopiiiihedj,  m  an  attack  on  my  psnensl 

We^nave  been  discussing  acute  vision.  I  hwe 
heard  of  people  seeing  through  a  "BrickwaU, 
though  on  reading  letter  11216  (p.  483)  I  became 
painfully  conscious  that  their  sharpness  of  sight  aw 
have  very  considerably  exceeded  my  own.  The 
Nautical  Almanac  is  quite  correct :  but  your  eor- 
respondent  obviously  prefers  to  walk  by  sight  and 
not  by  faith,  and  to  settle  for  himself  when  he  thmki 
that  the  Moon  ought  to  be  full.  She  fa  really  to 
when  her  Longitude  differs  exactly  ISO*  from  that 
of  the  Sun,  and  if  " BrickwaU"  will  turn  top.p. 
ID.  and  IV.  of  July  in  the  NauKeoI  Almanac,  he 
will  find  that  on  July  6,  at  noon,  the  Moon's  Wnp- 
tude  was  283°  1'  33  7",  and  that  of  the  Sun  at  the 
same  instant  104°  40'  39  0".  Taking  this  if* 
quantity  from  the  former,  he  will  observe  that »" 
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San  ud  Moon  differed  just  178°  2C  54  7"  in  Longi- 
tude, mad  by  a  Terr  simple  proportion  darned  from 
i*e  figures  given  (toe.  cit.)  he  may  discover  for  him- 
•elf  toe  time  at  which  the  Moon's  Longitude  wu  just 
180°  greater  than  that  of  the  Sun.  As  for  the  Astro- 
•emtoaZ  Register,  the  compiler  of  its  "  Astro  no- 
nomical  Occurrences  "  hss  only  copied  the  August 
theses  of  the  Moon  for  July  !  t !— that's  ail. 

The  oontrivanoe  with  reference  to  which  "  O.  L." 
pots  qnery  36535  (on  p.  496)  wu  scarcely  an  equa- 
torial, hong  merely  a  device .  for  obtaining  an 
approximate  equatorial  motion  from  an  ordinary 
altazimuth  mounting.  In  essence  it  was  this  :  Let 
us  suppose  an  ordinary  telescope  moving  on  trun- 
nions, and  having  a  horizontal  motion  round  a  verti- 
cal axis,  and  assume  that  the  trunnions  are  placed  east 
and  west.  Then  from  the  southern  point  of  the  solid 
base  of  the  instrument  we  must  fix  a  bar  horizontally 
in  the  meridian,  with  a  hole  in  it,  so  that  the  distance  of 
the  baae  from  the  hole  shall  be  equal  to  the  height  of 
the  pillar  x  co-tangent  of  the  observer's  latitude.  To 
the  object-end  of  the  telescope  a  wire  most  now  be 
attached,  and  so  adjusted  in  length  that  the  tele- 
scope shall  point  to  the  object  to  be  observed,  after 
which  its  other  end  must  be  secured  to  the  hole  in 
the  bar.  The  joint  effect  of  the  rotation  of  the 
instrument  about  the  vertical  axis,  and  the  pull 
exercised  on  its  object-end  by  the  fixed  wire  or  string 
of  an  invariable  length,  will  be  to  cause  such  object- 
end  to  describe  a  path  very  approximately  parallel 
with  the  Equator.  O.  L.'1  wUl  find  a  cognate  con- 
trivance, fully  described  and  illustrated  on  p.  291 
of  your  iV  1th  volume. 

The  "  comet "  to  which  query  26565  (p.  497) 
relates,  after  being  watched  for  about  a  week  by 
the  wiseacre  who  found  it  (and  observed  to  remain 
in  precisely  the  same  place),  was  ultimately  dis- 
covered by  him  to  be  a  "  ghost "  in  his  eyepiece  ! 
Luckily  for  me,  its  observer  has  made  his  own 
palinode  ;  because,  had  he  not  done  so,  and  I  had 
replied  to  "  T.  E.  E."  that  I  did  not  believe  that 
there  was  any  comet  at  all  in  the  asserted  position, 
as  I  had  utterly  failed  to  see  it,  I  should  probably 
have  had  one  of  your  more  ferocious  correspondents 
demanding  what  the  doose  "  F.  E.  A.  S."  meant  by 
denying  the  existence  of  a  comet  merely  because  his 
own  eyea  weren't  sharp  enough  to  detect  it  f 

"  T.  E.  E."  (query  26566,  p.  497),  had  very  much 
better  get  "several  common  eyepieces"  for  astro- 
nomical purposes  than  a  pancratic  one,  which  is 
simply  intolerable  with  a  high  power. 

In  reply  to  query  26579,  on  the  same  page,  I  would 
ask,  seeing  that  the  Moon  has  not  a  trace  or  vestige 
of  atmosphere,  why  it  should  not  be  "  as  bright 
abont  the  edges  as  it  is  about  the  central  parts  t" 
A  Fellow  of  the  Boy al  Astronomical  Society. 


DOUBLE  STABS. 
[11248. }— Thk  latest  measures  of  the  companion  to 
Siriua  (query  25291,  p.  648  last  vol.)  I  have  met  with 
are  by  Prof.  Hall  with  the  great  26-inch  Washington 
equatorial  is  1875.  A  mean  of  four  remarkably 
accordant  observations,  made  between  April  6th  and 
21st,  gives  for  the  angle  56  4°,  and  distance  11-06". 
It  may  be  safely  assumed  that  the  error  in  the 
meaeiiron  of  so  experienced  an  observer,  using  the 
best  telescope  in  the  world,  is  a  very  trifling  one. 

It  would  seem  the  writer  of  query  25308,  p.  648, 
had  not  seen  32  Ononis  double  at  all.  and  has, 
perhaps,  mistaken  the  star,  sinoe  the  description 
would  •PPOar  to  apply  to  a  pair  much  wider  than 
this.  The  distance  has  never  much  exceeded  I",  and 
it  is  now  closer.  In  December.  1873,  I  found  it 
independently  with  a  6-inch,  and  estimated  the  dis- 
tance 0  8".  Mr.  Gledhill  (1874-1)  estimated  it  0  6", 
and  notes  it  "  very  difficult."  The  angle  he  gives 
from  measurement  190°,  differing  so  much  from  the 
angle  of  the  querist  (250°)  that  it  is  evident  the 
close  pair  was  net  seen.  It  is  certainly  not  triple  in 
any  aperture  under  Gin. 

In  reference  to  the  companions  of  P  Equulei  (letter 
10707,  p.  93),  I  presume  "  W.  G.  P.,"  m  speaking 
of  my  having  rated  the  14m.  at  15m.,  refers  to  a 
communication  on  multiple  stars  in  the  last  volume 
of  the  Mechanic.  The  magnitudes  given  there 
were  taken  from  Hersohel's  catalogue,  where  this 
star  originally  appears  :— =■  14,  C  =  15,  D  =  15. 
Smyth  gives  them  13,  16  14  respectively.  These 
are  all  very  plain  with  a  6-inch  aperture,  and  could 
not  be  missed.  With  very  few  exceptions  such  an 
aperture  will  show  Hersohel's  smallest  stars,  even 
of  the  18th  and  19th  magnitudes ;  but  they  would  be 
generally  rated  brighter  than  set  down  in  the  cata- 
logues in  which  they  are  first  given.  Dembowski 
finds  no  difficulty,  using  a  7-inch  refractor,  in 
measuring  with  a  bright  field  illumination  the  most 
difficult  of  them ;  for  instance,  a*  Cancri  (oomp. 
20m.),  {  Pegasi  (oomp.  18m0,  94  Ceti  (oomp.  19m.), 
30  Pegasi  (oomp.  20m.)  These  are  generally  given 
by  him  as  about  11m.  of  Strove. 

The  limiting  distance  of  double  stars  (query 
25726,  p.  132)  has  been  gradually  narrowed  down 
sinoe  the  early  observers.  Many  of  the  companions 
in  Sir  William  Herschel's  Class  vL  are  two  or  three 
minutes  of  arc  distant,  and  sometimes  even  more. 
According  to  Smyth's  plan  in  the  "  Cycle"  every- 
thing is  double  or  provided  with  companions. 


Strove  stopped  at  about  32"  in  Mensura  Micro- 
metric*.  Otto  Strove,  in  the  "  Polkowa  Catalogue," 
rejected  all  exceeding  16".  All  the  later  observers, 
like  Dembowski,  Dawes,  Seoohi,  Knott,  Bird,  ana 
others  come  far  within  the  last  limit.  In  my  own 
observations  the  majority  of  new  pairs  are  con- 
siderably under  2".  Of  course  a  good  deal  depends 
upon  the  magnitude  of  the  primary.  In  the  case  of 
bright  stars,  or  prominent  previously  known  doubles, 
companions  may  be  worth  noting  as  distant  as  15" 
or  20"  ;  but,  with  primaries  of  8  or  9m.  a  distance 
of  10"  is  certainly  wide  enough,  generally  speaking. 

In  reply  to  the  inquiry  of  Mr.  Gore  (letter  10785, 
p.  148),  I  have  examined  »  Soulptoris,  but  made  no 
note  as  to  the  magnitude  of  the  companion.  My 


small  refractor.  This  term  is  applied  to  many  pairs 
observed  with  the  great  reflector  that  are  steadily 
seen  with  a  5  or  6-inoh  refractor.  The  remarks  of 
"  W.  G.  P."  (p.  172)  on  variable  companions  are 
appropriate  and  practical.  Atmospheric  effects  are 
too  often  ignored.  An  O.  G.  of  6in.  one  night  will 
show  the  companion  to  Siriua  perfectly.  On  the 
next  night,  just  as  good  in  every  respect,  so  far  as 
one  can  tell  with  the  unaided  eye,  the  largest  tele- 
scope in  the  world  will  show  no  more  trace  of  the 
small  star  than  if  it  had  been  blotted  out  of  exist- 
ence. This,  in  a  degree,  is  equally  true  of  *  Orionia 
and  many  other  pairs  of  that  class.  A  dozen  might 
be  named  in  and  near  Orion  on  whioh  the  glass 
might  be  turned  with  the  almost  absolute  certainty 
of  telling  in  advance  whether  or  not  the  fifth  or  sixth 
stars  of  the  trapezium  would  be  seen,  and,  if  bo, 
about  how  obviously,  with  any  given  aperture. 
Much  less  depends  upon  the  size  of  the  O.  G.  than 
the  condition  of  the  air. 

It  is  currently  reported  here— possibly  from  a  re- 
publication of  Mr.  Proctor's  American  letter  in  the 
English  Mechanic  of  March  24th— that  he  is 
engaged  ia  preparing  a  new  lecture  to  be  called 
"  Other  mouths  than  ours."  Mr.  Proctor  (whose 
valuable  and  instructive  lectures  on  astronomy  it 
was  my  good  fortune  to  hear),  cannot  fail  to  render 
any  subject  popular  and  interesting,  and  his  well- 
earned  success  at  home  and  abroad,  in  his  own 
department,  should  encourage  a  pen  so  versatile  to 
revive  a  subjeot  much  neglected  of  late  by  foreign 
scientists.  After  reading  his  second  letter  in  the 
Mechanic  for  April  21st  (p.  147),  I  would  suggest 
as  a  neat  thing  for  a  title  page,  "  Great  Expectora- 
tions," by  the  author  of  "  Half  Hours  with  the 
Americans."  There  are  several  States  yet  to  hear 
from,  and,  if  judiciously  worked  up,  will  afford  an 
unlimited  quantity  of  very  light  science  for  leisure 
hours.  S.  W.  Burnham 

Chicago,  May  13th,  1876. 

[This  letter  is  a  duplicate  of  one  previously  sent 
by  Mr.  Burnham,  which  miscarried.— Ed. J 


SPOTS  ON  VENUS. 

L11249.] — I  HA i)  long  intended  adding  my  own 
humble  opinion  aa  to  the  probability  of  spots  or 
definite  markings  on  Venus.  During  the  past 
favourable  position  of  the  planet  I  have  seldom 
neglected  any  opportunity,  and  have  done  my  best 
to  see  these  markings  with  various  apertures,  from 
6f"  to  9±"  and  12,",  both  unsilvered  and  silvered 
(for  Venus  is  well  seen  with  a  large  unsilvered  sur- 
face), and  have  never  been  able  to  satisfy  myself 
that  I  could  see  defined  markings  or  spots,  although, 
on  two  oeeasiona,  with  the  large  apertures,  the  defini- 
tion was  steady,  and  the  edges  still  and  sharp  with 
high  powers.  I  concluded  these  evenings  were 
reliable,  and  if  there  had  been  markings  I  ought  to 
have  seen  them ;  various  apertures  were  tried,  but 
I  consider  the  larger  the  aperture  the  more  reliable  are 
the  seeings.  Such  evenings  and  such  apertures  never 
fail  to  bring  out  well  the  detail  of  the  other  planet*. 

The  greyness  of  the  centre  of  the  planet,  as  shown 
by  Mr.  C.  G rover's  sketches,  was  frequently  seen. 
I  thought  sometimes  there  was  a  granulated  appear- 
ance. With  smaller  aperture  I  had  previously  some- 
times thought  very  faint  grey  patches  were  made  ont, 
and  havejseveral  times  sat  down  at  the  telescope  with 
penoil  and  paper  to  attempt  to  sketch  an  outline  of 
what  I  now  and  then  thought  I  saw;  but  the 
longer  I  looked,  the  more  I  hesitated  to  begin,  for 
the  desire  to  be  accurate  convinced  me,  by  more  and 
more  care,  that  I  could  see  nothing  to  make  an  accu- 
rate sketch  of,  and  I  invariably  left  without  an 
attempt  to  draw.  Large  apertures  have  confirmed  it. 
Several  observers  have  written  to  me  stating  they 
thought  spots  were  visible,  but  have  concluded  that 
they,  like  me,  were  mistaken.  G.  Oalver. 


SMALL  STABS  AND  SMALL 
TELESCOPES. 
("11250.}— Mat  I  suggest  to  observers  and  others, 
that  it  is  scarcely  respectful  to  the  readers  of  the 
English  Mechanic  to  send,  time  after  time,  for 
insertion,  accounts  of  semi -miraculous  feats  in  astro- 
nomical observation,  without  a  word  of  explanation 
or  corroborative  testimony  of  any  kind  P  I  am  the 


owner  of  a  good  4in.  Wray,  possessed  of  very  good 
sight,  and  my  residence  is  favourably  situated  for 
observation.  I  may  say  also,  for  the  benefit  of  such 
readers  of  "  ours"  aa  may  have  been  led,  by  the  semi- 
miraculous  accounts  of  the  performance  of  3in. 
Wrays,  to  suppose  that  they  have  been  "  taken  in  " 
when  purchasing  their  telescopes,  that  I  have  utterly 
failed,  with  my  tin.  Wray,  to  see  some  of  the  small 
stars  described  aa  visible  in  3in.  telescopes.  Under 
the  most  advantageous  circumstances,  I  have  never 
really  seen  anything  beyond  the  2  debilissima  in 
epsilon  Lyras.  But  I  did  see,  the  other  evening, 
Polaris  with  two  oomitea ;  also  a  new  comes  to  Vega, 
which  neither  myself  nor  anybody  else,  I  can  warrant, 
ever  saw  before.  I  also  affirm  that  I  have  seen, 
several  times,  70  Ophiuohi  with  3  or  4  oomitea ;  and 
I  have  also  more  than  once  distinctly  seen  epsilon 
Bootis  with  two  companions,  the  new  one  being  by 
far  the  easier  of  the  two.  Surprised  as  I  have  been 
with  these  and  many  similar  observations,  I  certainly 
did  not  rash  into  print  with  them.        M.  D.  B. 


THE  COMET  (P)  NEAB  JUPITER. 

I11251J— Mb.  F.  Dbnnett  (latter  11221)  and 
"  T.  E.  E."  (query  26565)  ask  for  information  abont 
the  comet  alleged  to  have  been  discovered  near 
Jupiter,  and,  aa  I  have  been  in  correspondence  with 
Mr.  Campbell,  I  am  able  to  explain  the  matter. 
Failing  to  find  the  supposed  comet  in  or  near  the 
place  indicated,  and  thinking  it  at  least  remarkable 
that  only  one  person  of  the  large  number  who  must 
have  been  looking  at  Jupiter  in  their  telescopes 
should  have  seen  it,  I  wrote  to  Mr.  C.  for  details. 
He  replied  that  he  had  re- observed  it  on  July  8  and 
5,  and  added  i  "  The  comet,  at  first  egg-shaped, 
appeared  latterly  rather  in  the  form  of  a  fan,  naif 
open,  and  pointing  to  the  right  away  from  Jupiter ;" 
telescope  used  a  Sjin.  achromatic,  by  Boss,  on  table 
stand.  The  comet  was  first  seen  with  power  300, 
but  70  was  generally  used.  A  renewed  search 
failing  to  reveal  it,  I  again  wrote  to  Mr.  C,  and 
he  said  :  "I  have  seen  it  on  July  8th.  9th,  10th,  11th, 
12th,  and  13th,  and  have  been  able  to  show  it  to 
several  friends,  who  have  made  separate  drawings, 
independently  of  each  other,  and  agree  very  closely. 
The  object  follows  Jupiter  across  the  field,  and  I 
have  seen  it  with  7  different  eyepieces,  and  have 
removed  the  object-glass  at  least  once  every  evening. 
I  have  observed  stars  every  fine  night,  without 
seeing  the  same  appearance,  until  last  night,  when  I 
thought  I  saw  the  same  faint  light  under  Arcturas." 
Thus  the  alleged  comet  exists  only  ia  Mr.  C.'s 
telescope ;  and  it  ia  a  pity  he  did  not  take  the  pre- 
caution to  use  another  instrument  before  writing 
to  the  papers  about  it.  It  may  at  least  serve  as  a 
warning  to  others ;  and  I  hoar  that  Mr.  Campbell's 
spectral  comet  is  blamed  for  the  great  heat  we  are 
experiencing  just  now — in  accordance  with  the 
popular  custom  of  ascribing  heat  to  cometary 
influence !  William  F.  Denning. 

THE  NEBULffi  ACCORDING  TO  MB. 
PBOCTOB. 

[11252.]— Warn  reading  recently  Mr.  Proctor's 
interesting  article  on  "  The  Ever- widening  World 
of  Stars/7 1  noticed  what  I  would  not  say  is  a  con- 
tradiction in  the  two  following  passages,  but  rather 
what  requires  a  few  words  from  Mr.  Proctor  more 
clearly  to  reconcile.  Page  46,  in  "  Light  Science 
for  Leisure  Hours,"  second  series : — "  According  to 
Herschel's  views  the  stars  whioh  compose  those 
streams  (the  evaneaoent  star  streams)  are  only  faint 
through  enormity  of  distance.  They  may  be  as 
large  as  our  sun,  many  of  them  perhaps  far  larger. 
And  between  them  there  may  yawn  distances  as 
large  as  those  which  separate  us  from  Arc  turns  or 
Aldebaran.  Now  this  being  so,  the  outlying  parts 
of  our  own  sidereal  system  being  removed  bo  far 
from  us  as  to  be  all  but  evaneaoent  in  Herschel's 
splendid  reflector,  how  much  greater  ought  to  be 
the  faintneas  of  the  sidereal  systems  which  lis  out- 
side ours?  If  the  nebula  are  really  such  systems, 
and  made  up  of  suns  like  our  own,  then  not  only 
ought  Herschel's  great  reflector  to  fail  in  rendering 
them  visible,  but  even  Lord  Rosse's  noble  mirror 
would  require  to  be  increased  a  hundred-fold  in 
power  before  we  could  see  them.  For  clearly  the 
nebulas,  whioh  appear  aa  mere  tiny  specks  upon 
the  vault  of  heaven,  must  be  very  much  further 
away  than  the  confines  of  our  system,  if  they  are 
comparable  with  it  in  size."  .  . 

Page  54  in  the  same  book  — "  While  dismissing 
the  idea  that  the  nebulae  as  a  class  are  external 
systems,  we  may  accept,  as  highly  probable,  the 
conclusion  thai  some  of  the  spiral  or  whirlpool 
nebula  really  lie  far  beyond  the  confines  of  our 
system.  For  we  see  in  these  objects  toe  very 
picture  of  what  the  new  views  ahow  our  sidereal 
system  to  be.  There  are  spiral  whorls  correspond- 
ing to  the  double  ring  of  the  milky  way  ;  there  are 
faint  outlying  streamers  corresponding  to  the 
phantom  star  streams  traced  by  Sir  John  Herschel ; 
there,  also,  are  bright  single  stars  of  miniature 
clusters— -nay,  there  also  may  even  be  recognised 
large  knots  or  lobes  of  clustering  stars,  forming  no 
inapt  analogue  of  the  Magellaaic  clouds." 
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I  We  marked  in  italics  those  sentences  which 
smear  to  conflict.  In  the  first  paragraph  the 
■Ante  being  roppoeed  to  be  systems  like  our  own, 
woald  scarcely  be  risible,  Mr.  Proctor  says,  in  a 
ope  a  hundred  rimes  more  powerful  than  Lord 
i's.  In  the  second  paragraph  Mr.  Proctor 
supposes  some  of  the  nebulas  to  be,  sub- 
stantially, analogues  of  our  own  system,  and  lying 
far  beyond  its  confines  ;  and  yet  these  latter  have 
Ims  seen  in  teletcopet  of  leu  power  than  Lord 
Roue1*.  ~   M.  D.  B. 

INEQUALITIES  JJT  THE  MOTION  OF 
THE  MOON. 

[11258.] — Ik  looking  more  carefully  into  the 
matter,  with  the  view  of  discovering  the  cause  of 
the  discrepancy  between  the  results  obtained  by 
"W.  G.  P."  and  myself  with  respect  to  the  long 
inequality  of  17  years*  period,  I  hare  perceived  a 
eiraoatstanee,  which  is,  indeed,  very  obvious,  that 
imequalities  of  the  kind  considered,  not  containing 
the  mean  motion  of  the  moon  in  the  arguments,  will 
he,  as  regards  their  co- efficient,  of  the  form 


— 

pi  pi 


where  p  is  the  co-efficient  of  t  in  the  argument  of 
the  inequality.  The  first  portion  of  this  is  what  I 
had  at  first  considered,  but  the  second  portion,  in  the 
ease  of  inequalities  of  so  long  a  period  as  the  one 
under  consideration,  will  be  as  sensible  as  the  first. 
If,  then,  as  in  letter  11181,  E  be  numerical  value  of 
the  co-efficient  of  the  inequality  of  short  period,  then 
the  co-efficient  of  inequality  of  long  period  will  be 

»»    E   {l-**-}  -+■€•". 


4589        l  p 
So  that  the  discrepancy  still  remains. 


W.  O.  B. 


lowing,  with  a  S}in.  stop  and  power  of  120,  but  it 
required  more  attention  than  the  5th  oomes  of 
PXrX.  13  Lyra.  The  failure  of  "  W.  G.  P."  to 
see  the  5th  or  6th  stars  in  the  trapesium  did 
not  at  all  surprise  me,  as  I  have  tried  many  times 
myself,  with  the  full  aperture  of  my  4,in,  speculum, 
and  hare  always  failed— at  least,  I  never  could  feel 
at  all  sure,  although  on  one  or  two  occasions  I  hare 
imagined  that  I  could  see  the  5th. 

w 


•  LYBJE— «  OBIONI8. 

[11254.}— There  would  seem  to  be  a  wide  differ- 
ence of  opinion  with  regard  to  the  aperture  necessary 
for  the  detection  of  the  debilissima  pair  and  other 
faint  stars  between  the  two  doubles  iu  i  Lyre.  I 
have  always  considered  that  the  fact  of  "  W.  G.  P.." 
"  Linea,"  and  others  being  able  to  detect  even  the 
debilissima  with  a  Sin.  object-glass  spoke  highly 
both  for  the  visual  powers  of  the  observers  and  for 
the  excellence  of  the  instruments  they  used,  seeing 
that  such  an  eminent  authority  as  Mr.  Webb  gives 
it  as  his  opinion  that  the  debilissima  pair  (to  say 
nothing  about  fainter  objects)  are  good  tests  for 
3'7in.  of  aperture.  That  the  debilissima  pair  can, 
however,  be  seen,  under  favourable  circumstances, 
with  a  Sin.  object-glass,  I  have  not  any  doubt,  as  I 
have  myself  succeeded  more  than  onoe  in  detecting 
them  with  the  aperture  of  my  4Jin.  speculum  reduced 
to  SJin.,  thus  giving  an  illumination  about  equal  to 
a  SJm.  achromatic :  but  they  were  seen,  under  these 
circumstances,  with  great  difficulty,  and,  had  I  not 
known  exactly  where  to  look  for  them,  they  would 
probably  have  been  quite  invisible. 

Mr.  Dennett's  statement  with  regard  to  his  having 
succeeded  in  detecting  not  only  the  debilissima  pair, 
bat  also  two  fainter  stars,  with  his  2iin.  achromatic, 
cannot  have  failed  to  astonish  many  of  your  readers 
as  well  as  myself.  That  there  is  a  wide  difference 
between  the  visual  powers  of  different  observers 
there  can  be  no  doubt ;  bat  it  is  equally  certain 
that  observers  are  liable  to  be  deceived  by  delusive 
appearances,  especially  after  long  gazing,  and  if 
very  anxious  to  succeed.  I  can  speak  from  expe- 
rience, as  I  have  been  often  tempted  to  think  I  had 
seen  objects  which  afterwards  proved  to  be  quite 
beyond  the  power  of  the  instrument  I  was  using. 

The  accompanying  diagram  of  •  Lyra  I  made  some 
time  ago,  after  a  series  of  careful  observations,  using 
all  powers  from  64  to  280,  and  the  full  aperture  of 
say  4Jin.  speculum.  The  debilissima  pair  were 
always  seen  pretty  steadily,  but  the  two  fainter 
stars  were  only  just  glimpsed  under  favourable 
circumstances,  ana,  although  I  feel  pretty  confident 
that  they  are  bona-fide  stars,  and  are  shown  very 
nearly  in  their  proper  position,  yet  I  should  be  very 
sorry  to  affirm  positively  that  they  are  so.  It  will 
be  observed  that  they  occupy  entirely  different  posi- 
tions from  those  indicated  by  Mr.  Dennett,  nor  have 
I  been  able  to  detect  the  smallest  trace  of  a  star  in 
the  places  mentioned  by  him.  It  is,  of  course,  quite 
possible  that  Mr.  Dennett's  eyes  are  muoh  better 
than  mine ;  but,  if  so,  it  is  strange  that  he  should 
not  have  seen  the  two  faint  stars  given  on  my 
diagram,  seeing  that  he  detected  two  which  must  be 
still  fainter. 

Mr.  Proctor  (letter  11028,  p.  329)  mentions  that 
daring  his  voyage  home  from  America  he  was  pre- 
sented with  a  map  of  «  Lyra  by  a  gentleman  who 
had  been  very  successful  in  detecting  faint  stars 
round  this  group.  Perhaps  Mr.  Proctor  will  be  kind 
enough  to  cay  whether  there  are  any  stars  shown  on 
this  map  which  could  be  identified  with  those  men- 
tioned by  Mr.  Dennett,  or  with  the  faint  pair  shown 
en  my  diagram  P 

While  on  the  subject  of  faint  stars  allow  me  to 
inform  Mr.  Sadler  that  I  have  examined  the  neigh- 
bourhood of  the  ring  nebula  in  Lyra,  and  that  I  bad 
no  great  difficulty  in  picking  up  the  minute  star  fol- 


I  am  of  opinion  that  my  eye  is  not  bad  for 
detecting  faint  stars  close  to  a  large  primary,  as  I 
can  always,  nnder  favourable  circumstances,  divide 
1  Cygnus,  which  is  a  severe  test  for  both  eye  and 
instrument.  I  can  scarcely  believe  that  any  observer 
with  ordinary  eyesight  (the  italics  are  mine)  can. 
with  a  3in.  object-glass,  see  these  stars ;  but  I  would 
very  much  like  to  hear  what  has  been  the  experience 
of  Mr.  Ward,  of  Belfast,  with  regard  to  this  object. 
Perhaps  he  will  be  kind  enough  to  say  whether  he 
has  ever  tried  the  trapezium  with  reduced  apertures, 
and  with  what  success  ?  David  Simma. 

Thurso,  Canada,  July  5th. 


THE  LIMITS  OF  THE  ATMOSPHERE 
AND  THE  FUEL  OF  THE  SUN. 

[11255.1 — Wakt  of  time,  not  any  want  of  respect 
for  Mr.  Hardy's  fairly  and  plainly  stated  objections 
(July  7),  prevented  me  from  replying  to  his  letter 
(11160)  in  my  last. 

He  is  quite  mistaken  in  assuming  that  I  have  over- 
looked the  fact  that  "  that  portion  of  the  universal 
atmosphere  in  the  neighbourhood  of  the  sun  must  for 
countless  ages  have  been  subject  to  the  same  attrac- 
tive influences  as  himself."  This  is  a  subject  which 
I  have  carefully  considered,  but  which  I  am  quite 
unable  to  settle  with  anything  like  Mr.  Hardy's 
facility.  I  can  see  plainly  enough  that  the  action  of 
these  attractive  influences  upon  a  continuous  self- 
repulsive,  perfectly  elastic  medium,  that  is  assumed 
to  pervade  the  whole  universe  and  to  extend  without 
break  or  interstice  from  star  to  star,  and  is  tied  to 
all  these  stars  and  their  circulating  attendants  by  the 
concentration  of  a  portion  of  itself  round  each  par- 
ticular orb,  must  be  very  different  from  that  which 
is  exerted  upon  the  discrete  masses  floating  within 
this  universal  medium,  and  all  of  them  pro- 
bably—some demonstrably — having  mysteriously 
acquired  momenta  of  their  own,  modifying  very  con- 
siderably the  direct  path  due  to  the  resultant  of  these 
"  attractive  influences." 

The  fact  that  Mr.  Hardy  has  settled  the  vast  pro- 
blem so  definitely  (to  his  own  satisfaction),  in  the 
course  bf  a  fortnight,  shows,  I  think,  pretty  dearly 
that  he  has  not  yet  formed  any  idea  of  its  magnitude 
and  difficulty,  nor  of  the  extreme  obscurity  of  the 
data  upon  which  its  solution  must  be  based.  His 
logic  is,  in  fact,  utterly  suicidal,  cuts  its  own  throat 
at  the  outset,  as  he  starts  by  assuming  that 
which  he  attempts  to  prove— viz.,  that  the  atmo- 
spheric matter,  now  in  the  neighbourhood  of  tho  sun, 
is  the  same  that  has  surrounded  it  during  "  count- 
less ages." 

Mr.  Hardy  objects  to  my  description  of  the  effects 
of  planetary  disturbance  of  solar  rotation,  on  the 
ground  of  the  sun's  surface  never  differing  appre- 
ciably from  a  sphere."  Does  he  deny  the  sun's 
rotation  altogether?  If  not,  does  he  imagine  that 
the  profound  gaseous  envelope  of  the  sun  can  rotate 
without  becoming  a  spheroid  of  rotation  ?  "  Apprecia- 
bly "  is  a  vague  term,  and  therefore  incapable  of  quan- 
titative discussion .  To  my  mind  the  mighty  billows  of 
the  facuhs,  the  undulations  of  the  sierra,  and  the  up- 
heaved pro  mineuce8  a  hundred  thousand  milps  in  height 
are  fully  "appreciable"  deviations  from  sphericity. 
Besides  these  the  equatorial  diameter  of  the  sun 
must  exceed  that  of  his  polar  diameter,  although  the 
difference  may  not  be  measurable  by  ordinary  micro- 
meters. It  would  be  difficult  thus  to  measure  the 
compression  of  the  earth,  if  seen  as  we  see  the  sun, 
although  the  earth's  form  is  due  to  a  24-hour  rota- 
tion. The  smallnesB  of  this  compression  is  commonly 
misunderstood.  To  correct  the  ideas  derived  from 
the  textbook  comparison  of  the  earth  to  an  orange, 


I  have  a  Sin.  globe  that  I  show  to  my  pupils,  tad  far 
a  very  simple  calculation  demonstrate  that  aeon- 
pression  of  1-300  would  be  represented  ob  that  sak 
by  merely  removing  the  varnish  and  the  paper  froa 
each  of  the  eireampolar  regions  of  inch  s  globe.  8oo* 
might  call  this  an  inappreciable  differenes,  sad  yet 
if  the  earth  ceased  to  rotate  all  of  ths  northers 
and  southern  mountains  of  the  north  and  tosta 
would  be  buried  in  a  profound  ocean,  and  ths  bed 
of  all  the  tropical  regions  of  the  ocean  would  be  dry. 

Mr.  Hardy  says  that "  the  action  of  tits  pkoeh 
is  simply  a  tidal  one."  So  do  I,  as  he  will  see  by  refer- 
enoe  to  section  68.  8o  f ar  we  agree— that  is,  u 
regards  the  nature  of  this  action,  but  we  an  terribly 
at  variance  as  to  its  extent.  He  complaint  that  I 
have  not  made  any  definite  calculation  of  thii  quan- 
tity. What  follows  from  Mr.  Hardy,  in  shape  of 
very  definite  figures,  affords  a  tolerable  justification 
of  my  abstinence.  The  numerical  results  which  be 
states  with  such  a  display  of  fractional  accuracy  in 
demonstrably  inaccurate  as  applied  to  a  eonthoou 
unbroken  aerial  envelope.  I  do  not  impup  ths  sera- 
racy  of  Mr.  Hardy's  calculations,  or  those  of  ear 
high  authority  he  may  bring  in  support  of  then : 
these  may  be,  and  probably  are,  worked  out  qmtt 
correctly,  but  the  data  upon  which  they  are  bate] 
are  obviously  misunderstood  in  reference  to  their 
application  to  the  question  at  issue. 

If  Mr.  Hardy  will  specify  these  datal  will  ties 
show  him  his  error.  He  need  not  burden  yen 
columns  with  any  details  of  calculation,  as  none  of 
these  are  disputed,  but  merely  state  what  tides  he 
takes  as  bis  basis,  and  how  he  applies  the  facts  taw 
present  to  the  question  before  us.  Mr.  Hardy's  But- 
understanding  of  all  I  have  written  concerning  the 
transparency  of  flame  is  too  obvious  to  need  farther 
comment.  I  have  shown  plainly  enough  why  the 
prominences  are  so  very  much  fainter  than  the  photo- 
sphere, and  anybody  who  will  take  the  troobta  to 
compare  what  I  have  written  on  this  subject  with  Mr. 
Hardy's  version  of  it  will  see  how  widely  they  differ. 
They  w  HI  then  see  that  I  accept  the  usual  description 
of  the  prominences  as  upheavals  of  plowing  gas,  asd 
I  explain  their  relatively  small  luminosity,  as  com- 
pared with  the  photosphere,  by  their  rarity  sal 
the  comparatively  small  depth  or  thickness  of 
luminous  matter  presented  to  us  when  we  merely 
look  across  them.  When  we  look  down  upon  ths 
photosphere  we  have  presented  to  us  the  whola  un- 
known thickness  of  the  sun's  luminous  envelope pla> 
the  height  of  those  prominences  that  are  projected 
towards  ns.  When  we  are  looking  obliquely  to  ths 
sun's  surface  these  prominences  are  still  projected 
visually  upon  the  disc  of  the  sun  until  we  come  to 
near  to  the  edge  that  their  height  overtops  hit  hori 
con.  When  that  is  the  case  we  are  not  *'  tookbfr 
upon  thousands  and  thousands  of  these  fiame-tongae) 
one  behind  the  other,"  but  simply  through  the  tips 
of  those  whose  projection  beyond  the  limb  constitute 
the  "  sierra.' '  If  Mr.  Hardy  cannot  yet  understand 
this,  let  him  stand  upon  the  sea-shore  whan  the 
waves  are  running  high,  and  look  towards  ths  hen- 
con.  He  will  then  see  that  all  the  waves  except 
those  within  a  few  yards  of  the  visible  horisoa 
are  projected  upon  the  body  of  the  waters,  while  osly 
those  close  to  the  actual  horison  itself  are  sera  ss 
waves  against  the  sky.  These  form  a  sierra  similar 
to  that  of  the  limiting  boundary  of  the  sun. 

When  Mr.  Hardy,  or  anybody  else,  has  ganged 
the  depth  of  the  photosphere,  and  also  that  of  ths 
sun's  absorbing  envelope,  his  reasoning  about  what 
ought  to  be  the  relative  brightness  of  the  central  sad 
outer  portions  of  the  solar  disc  may  have  some  basis ; 
but,  until  that  is  done,  it  is  quite  baseless,  and  there- 
fore worthless. 

Respecting  Mr.  Hardy's  last  paragraph  I  ssk 
why  "  4  miles  ?"  I  suppose  that  he  assumes  the 
height  of  the  lunar  ridges  which  form  the  visible 
edge  of  the  moon  to  be  4  miles  ;  but  4  miles  froa 
where  P  We  know  the  heights  of  the  lunar  moun- 
tains above  their  own  bases,  or  the  ground  imme- 
diately around  those  bases,  by  measuring  the  length 
of  shadow,  but  this  leaves  us  quite  in  the  dark 
respecting  their  height  above  tho  shady  "  maris.' 
These  may  be  many  miles  below  the  general  level  of  ths 
Alpine  regions  of  the  moon.  Seasoning  from  term- 
trial  analogy,  and  seeing  that  the  mana  correspond 
with  the  beds  of  our  great  oceans,  minus  the  sedi- 
mentary deposits  which  occupy  so  vast  a  depth  below 
the  bottom  of  the  terrestrial  waters,  it  would  be 
fair,  if  we  speculate  at  all  upon  their  depth,  to  gwe 
them  three  or  four  times  that  of  the  direct  !<eigat 
of  the  lunar  mountains.  Besides  this  I  do  not  see 
how,  upon  what  I  suppose  to  be  his  own  data,  he 
obtains  the  figures  he  gives.    I  hare  spoken  thee 

filainly  and  frankly  in  my  criticisms  of  Mr.  Hardy « 
etter,  but  I  hope  be  will  understand  the  feeling  with 
which  I  write.  Whether  his  objections  are  sound  or 
unsound,  they  are  stated  fairly,  candidly,  and  in  a 
true  philosophic  spirit,  and  I  endeavour  to  discuss 
tbem  in  tho  same  manner.  „ 
Tho  paragraph  in  the  letter  of  "  F.  B.  A.  S. 
(No.  11190.  page  458),  July  14,  has  rather  surprise* 
me.  Admiring  as  I  do  nis  marvellous  versatility 
and  usual  accuracy  in  matters  of  scientific  Iraowwuge. 
I  am  surprised  to  find  him  so  obviously  stumbling 
when  he  steps  upon  the  ground  of  scientific  philo- 
sophy.  He  is  not,  however,  by  any  means  atone. 
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Bodgers'  Cutlery  "Works,  Sheffield. 

Here  everything  presented  to  us  a  sight  wholly 
different  from  anything  which  we  witnessed  at  the  last 
works.  There  were  no  railway  ironworks,  mo  mon- 
strous guns ;  but,  in  the  place  of  these,  the  production 
of  the  manufacture  for  which  Sheffield  is  so  widely 
noted  is  to  he  Been  in  all  its  forms.  Bodgers  and 
Son's  cutlery  works  rank  almost  the  first  of  the  kind 
in  England,  the  factory  having  been  established 
above  a  century  ago.  The  firm  has  a  world-wide 
repute,  and  there  is  no  doubt  that  the  remotest 
country  on  the  globe  has  used  Bodgers'  cutlery. 
The  eztensireness  of  the  manufacture  and  trade 
need  scarcely  be  mentioned.  Nothing,  perhaps,  in 
the  shape  of  household  articles — with  the  exception 
of  crockery,  which  runs  hand-in-hand  with  it— is  so 
necessary  and  so  mnch  used  as  cutlery.  The  factory 
employs  a  large  body  of  workmen,  and  the  works 
are  divided  into  a  number  of  departments,  such  as 
the  forging,  the  grinding,  the  polishing  the  handle- 
making,  and  various  other  departments.  But  the 
number  of  processes  which  the  manufacture  of  each 
single  knife  has  to  go  through,  before  it  is  com- 
pleted and  ready  for  sale,  is  something  incredible. 
The  first  process  is  the  forging.  The  workshops 
are  generally  small— for  the  forging  of  almost  every 
kind  of  knife,  with  the  exception  of  carving  and 
larger  knives,  requires  only  one  man.  Many  of 
these  are  connected  with  each  other,  and  are  all  on 
the  ground  floor,  the  upper  floors  being  occupied  by 
more  delicate  processes.  Each  workshop  contains 
a  forge,  one  or  two  hammers,  a  pair  of  tongs,  a  long 
narrow  table — on  whioh  the  length  of  the  blade  to 
be  forged  is  marked— a  bucket  or  a  small  tub  con- 
taining water,  and  several  other  necessary  tools. 
"With  these  the  process  of  forging  is  executed  with 
the  greatest  rapidity  and  precision.  An  experienced 
and  skilful  workman  is  able  to  forge  200  blades  of 
ordinary  penknives  in  one  day,  at  the  average  of 
one  blade  in  three  minutes.  The  steel  bars  used  for 
making  blades  are  prepared  in  a  separate  depart- 
ment. They  are  made  of  different  widths  and 
thicknesses,  according  to  the  various  kinds  of 
knives  to  be  manufactured.  For  penknives  they 
are,  of  course,  thin  and  narrow.  The  process  is 
very  simple.  The  steel  bar  (at  first  four  feet  long) 
is  put  into  the  fire,  just  a  little  longer  from  the  end 
than  the  intended  blade.  When  sufficiently  soft  it 
is  taken  out,  and  the  red-hot  end  out  to  the  exact 
length  indicated  on  the  table;  and  immediately 
after  the  blade  is  again  heated,  in  order  that  while 
the  workman  is  forging  one  blade  the  material  for 
another  may  be  ready  by  the  time  he  has  finished 
it.  Now,  with  the  tongs  holding  the  red-hot  piece 
in  one  hand,  and  the  hammer  in  the  other,  the 
workman,  standing  at  a  short  distance  from  the 
anvil,  which  is  raised  at  a  convenient  height,  exe- 
cutes his  work  with  astonishing  rapidity ;  for  the 
entire  blade  is  formed  with  a  succession  of  only  a 
few  quick  raps.  Such  is  the  skill  of  the  workmen 
that  the  eyes  of  an  ordinary  visitor  can  scarcely 
detect  any  difference  between  any  two  of  the  newly- 
forged  blades.  This  done  the  rough  blade  is  once 
more  buried  in  the  fire,  and  a  minute  after  it  is 
drawn  out  and  plunged  into  the  bucket  of  cold 
water,  by  whioh  process  the  blade  is  tempered. 

The  handle  part  (the  stock  of  the  blade  and  the 
pointed  piece  inserted  into  the  handle)  of  a  table  or 
carving-knife  is  made  of  iron.  The  joining  is 
effected  by  heating  the  piece  of  iron  cut  off,  from  a 
bar  for  the  purpose,  and  the  handle-end  of  the 
blade,  and  then  welding  them  together;  the  proper 
shaping  with  the  indispensable  pointed  piece  has  all 
to  be  done  at  once.  Two  men  are  required  to  do 
this  process.  It  is  very  amusing  to  watch  the  dex- 
terous movements  of  their  hammers,  which  seem 
always  to  hit  the  right  part  mechanically,  following, 
as  it  were,  the  rapid  turning  about  of  the  material, 
well  held  in  the  grip  of  a  pair  of  tongs  under  the 
management  of  one  of  the  men. 

From  the  forging  workshops  the  blades  are 
transferred  to  the  grinding  department,  whioh  com- 
prises a  number  of  processes;  hence  one  knife 

Cerally  goes  through  more  than  half  a  dozen 
is  before  it  is  ready  to  be  handled  or  cased. 
The  grind-stones  are  the  same  as  those  in  ordinary 
use,  and  are  worked  by  machinery.  They  are  of 
different  sixes,  and  vary  extremely  m  quality— that 
is,  from  the  coarsest  stone  for  the  first  process  to 
the  smoothest  for  the  last.  We  were  told  that  the 
quality  of  the  steel  of  all  knives  (at  least  of  the 
same  forging)  is  exactly  the  same,  and  it  is  in  the 
process  of  grinding  wherein  the  fate  of  the  blade- 
its  future  quality  and  value — are  determined .  Hence, 
if  a  hundred  penknife  blades  were  handed  from  a 
forging-shop  to  the  grinding  department,  seventy  of 
them  may  perhaps  go  through  the  "  shilling  "  pro- 
cesses, whilst  the  remaining  thirty  may  go  through 
superior  processes,  and  afterwards  be  valued  at 
half-a-crown  each.  _  Many  perhaps  would  be  puzsled 
at  this  mode  of  doing  business,  and  would  probably 
ask  "  why  are  not  the  whole  hundred  knives,  Ac. , 
made  the  value  of  half-a-crown,  for  the  profit  would 
then  be  greater  P"  The  answer  is  simple.  The 
half-crown  blades  go  through  a  greater  number  of 
processes  than  the  shilling  ones,  and  more  care  and 
attention  are  bestowed  upon  the  work.  Care  and 
attention  mean  "  valuable  time,"  and  valuable  time 


signifies  "  great  expense."  However,  the  quality  and 
value  of  a  knife  do  not  entirely  depend  upon  the 
grinding,  for  as  the  price  of  a  book  is  very  often 
made  lower  or  higher  according  to  its  binding  so 
does  the  value  of  a  piece  of  cutlery  depend  in  some 
measure  upon  its  handle  or  case.  For  instance  we 
were  shown  two  razors  of  the  same  steel  and  forg- 
ing, and  were  told  that  one  was  a  shilling  razor  and 
the  other  half-crown.  Now  the  cause  of  the  great 
difference  was  simply  this  :  the  shilling  razor  had 
only  a  cow's  horn  handle,  while  that  of  the  other 
was  made  of  ivory,  and,  of  course,  its  blade  was 
better  ground. 

The  processes  subsequent  to  the  grinding  are 
stamping  of  the  name  with  the  words,  '*  Cutlers  to 
her  Majesty  "  and  the  corporate  mark,  the  putting 
on  of  the  handle,  and  the  polishing.  The  corporate 
or  trade  mark  (»  +>  of  the  firm  of  Joseph  Bodgers 
and  Son  consists  of  a  star  with  six  points  and  a 
Maltese  cross.  It  was  granted  in  1761,  and  is 
valued  at  .£60,000.  Every  piece  of  cutlery  manu- 
factured at  these  works  bears  the  name  and  the 
well-known  mark. 

The  process  of  putting  on  handles  to  table  and 
carving-knives  is  very  simple ;  but  to  pen  or  pocket- 
knives,  where  there  are  several  blades,  or  any  other 
kind  of  cutlery  whioh  is  to  be  opened  and  shut, 
the  work  is  a  little  more  complicated,  and,  there- 
fore requires  greater  skill.  In  putting  on  the  pins 
or  rivets  the  workmen  have  to  be  very  careful,  in 
order  that  the  blades  may  open  and  shut  freely. 
The  handles  are  made  of  elephants'  tusks  and 
stag  horns.  The  former  are  imported  from  Africa 
and  India,  of  which  the  African  tusk  is  the  finer 
and  dearer  of  the  two.  The  tusks  and  horns  are 
out  to  the  sizes  of  the  required  handles  by  machine 
saws,  and  afterwards  they  go  through  the  more 
delicate  processes  of  shaping,  boring  holes,  Ae.  ; 
lastly  comes  the  polishing  process.  This  is  effected 
by  applying  the  handles  to  revolving  brushes,  made, 
not  of  hair,  but  of  linen  stuff.  The  material  is  out 
out  in  circular  pieces  of  about  4in.  in  diameter, 
with  a  round  hole  in  the  centre ;  these  pieces  (a 
large  number  of  them)  are  laid  one  on  another  in  a 
cylindrical  form,  and  the  whole  is  then  slipped  on 
the  spindle,  the  pieces  being  tightly  held  together  by 
two  small  boards,  one  on  each  side  of  the  spindle. 
These  brushes  are  worked  by  machinery,  and  the 
effect  of  this  mode  of  polishing  is  beautiful — smooth 
and  bright ;  but  the  polish  shows  itself  to  the  best 
advantage  on  dark  handles,  suth  as  the  ordinary 
shilling  rasor  handles,  which  are  generally  made  of 
cow's  horn  dyed  or  painted  black,  or  variegated. 
This  ingenious  contrivance  is  an  American  inven- 
tion, and  is  now  largely  used  in  works  wherever 
polishing  of  this  kind  is  necessary. 

The  men  employed  in  this  factory  are  paid  accord- 
ing to  their  merit  and  capability,  which  plan  can 
well  be  adopted  with  advantage  in  works  of  this 
kind ;  because  it  is  conducive  to  encourage  them 
always  to  endeavour  to  do  their  best.  It  would  be 
needless  to  mention  the  order  and  discipline  we 
witnessed  in  Messrs.  Bodgers'  works,  for  any  such 
attempt  would  be  no  addition  to  the  long-established 
fame  of  the  firm ;  but  it  may  simply  be  said  that 
in  this  point  of  view  no  other  works  in  England 
can  be  better  conducted. 

The  show-room,  which  we  inspected  on  arriving 
and  before  leaving,  was  most  attractive.  The 
elegant  and  tasteful  display  of  the  various  pro- 
ductions of  the  works — cutlery  in  all  its  forms — 
appeared  magnificent.  Penknives,  table  aad  carving 
knives,  scissors,  razors,  together  with  specimens  of 
the  electro-plate  works,  are  so  arranged  as  always 
ta  be  ready  to  attack  the  weak  side  of  the  liberal 
purchaser,  especially  of  the  fair  sex.  Two  very 
curious  pieces  of  cutlery  adorn  the  show-room. 
One  of  these  is  a  kind  of  a  huge  "  tool  pocketknife," 
consisting  of  seventy-nine  instruments— saw,  cork- 
screw, gimlet,  bradawl,  file,  Ac. ;  the  other  has 
1,875  blades  (now,  bo  doubt,  1876)  to  correspond 
with  the  Christian  year,  one  blade  being  added  to 
the  number  at  the  beginning  of  each  year.  These 
two,  together  with  an  enormous  giant-like  razor, 
are  exhibited  as  ouriosities  of  cutlery,  and  indeed 
they  deserve  that  title,  as  they  seem  to  be  quite 
works  of  art. 

We  were  highly  pleased  with  our  vist  to  Bodgers' 
works,  and  shall  never  forget  the  ready  civility  shown 
us  there.  A.  B.  Bin -An dak. 

(To  be  continued.) 


PATENTS. 

[11258.}— "  Saul  Btmba,"  when  remarking  upon 
my  letter  (11032),  asks  me,  as  if  he  thought  the 
question  admitted  of  no  reply,  what  have  inventors 
done  that  they  should  not  be  allowed  to  ask  what 
price  they  please  for  them  P  I  answer  that  I  know 
no  reason  at  all  for  limiting  their  demands  for  quasi- 
inventions  ;  but  when,  by  becoming  patentees,  they 
obtain  an  artificial  monopoly  for  the  use,  not  only 
of  their  own  inventions,  but  also  for  any  similar  one, 
without  proof  or  even  strong  presumption  that  it 
is  copied,  there  is  very  good  reason  for  limiting  such 
artificial  power  created  by  law,  either  in  amount  or 
duration,  or  both;  and  the  only  question  is,  how 
far  is  it  expedient  (i.e.,  likely  to  be  generally  bene- 


ficial) that  it  should  be  extended  ?  Any  one  who 
obtains  'by  law  any  special  power  may  be,  and  in 
fairness  should  be,  limited  in  the  exercise  of  thai 
power.  For  example,  railway  proprietors  obtain 
compulsory  power  of  purchase  of  Lands  needed  to 
enable  them  to  construct  their  line,  and  other  impor- 
tant special  powers,  and  in  return  are  bound  to 
carry  goods  and  passengers  at  limited  rata  of 
charge.  If  they  had  no  special  powers  they  murkt 
reasonably  claim  a  right  to  charge  what  they 
pleased ;  but,  as  it  is,  they  can  only  get  the  powers 
they  need  on  terms  fixed  with  a  view  chiefly  for  the 
public  advantage,  not  too  stringent  to  prevent  the 
railway  being  made  to  pay.  Cab  proprietors  are 
justly  required  to  carry  any  passengers  that  offer 
at  fixed  rates,  in  return  for  the  privilege  of  placing 
their  cabs  on  the  public  stands,  and  plying  for  him 
in  the  public  streets.  If  they  do  not  think  it  t» 
their  own  interest  to  work  cabs  en  those  terai 
they  can  keep  them  for  hire  on  their  own  premisa, 
and  for  their  own  scale  of  charge.  Inventors  may, 
if  they  please,  conceal  their  inventions,  and  chares 
for  them  what  they  please ;  bat,  if  they  obtain 
artificial  protection  for  what  they  cannot  keep  to 
themselves,  they  must  accept  such  protection  on 
terms  deemed  most  beneficial  to  the  pubhe,  advan- 
tageous enough,  but  not  more  than  enough,  to  indoM 
inventors  to  disclose  what  they  might  try  to  conceal, 
and  to  incur  the  cost  and  trouble  of  bringing  them 
to  a  successful  issue. 

"  H.  B.,  Solr."  (letter  11146,  p.  407),  has  very 
fairly  objected  that  it  will  often  be  impossible  to 
estimate  what  has  been  the  real  cost  of  a  patented 
article,  inasmuch  as  much  expense  may  hare  been 
incurred  before  a  patent  is  productive  at  all :  and,  if 
so,  it  is  clear  that  unless  a  very  high  charge  is 
made  during,  it  may  be,  the  few  years  the  patent  ii 
productive,  the  patentee  may  not  be  repaid  for  his 
expenses  incurred  while  it  has  been  unproductive.  I 
allow  that  this  would  be  very  hard  ;  but  the  hard- 
ship can  be  better  avoided  by  extending  the  time 
during  whioh  a  patentee  may  maintain  a  limited 
monopoly  of  his  invention  than  by  allowing  him  an 
unlimited  power  of  charge  during,  it  mat  be,  toe 
short  a  time  to  afford  him  fair  return  for  his  inge- 
nuity, labour,  and  outlay,  in  the  cases  where  it  can- 
not be  proved  that  a  patentee  has  had  the  wiD  and 
the  power  to  give  his  invention  a  fair  trial,  and  has 
not  caused  its  failure  by  extortionate  charge* ,  one  of 
the  most  common  causes  of  patents  for  really  good 
inventions  so  often  proving  unremunerative— soeh 
inventions  often  proving  very  profitable  after  the 
monopoly  has  expired,  as  they  would  have  been 
before  if  the  charges  had  been  moderate. 

"Saul  Bymea  is  very  probably  correct  in  his 
belief  that  similar  inventions  made  at  or  very 
nearly  at  the  same  time  are  bnt  rare ;  but  similar 
inventions,  made  quite  independently  of  each  other 
within  a  few  years  of  the  same  time,  are  exceedingly 
common.  There  can  be  very  few  persons  of  any 
ingenuity  who  have  not  very  often  contrived  the 
very  same  mode  of  doing  something  that  others 
have  done  either  shortly  before  or  after  them ;  and 
it  is  monstrous  to  accuse  all,  or  anything  like  all, 
who  claim  to  have  contrived  what  others  hare  alto 
contrived,  of  being  cheats  and  liars.  No  one  wiD, 
without  strong  evidence,  accuse  others  of  lying. 
feels  incapable  of  lying  himself ;  and,  as  Charles 
Babbage  used  to  say,  the  inventive  faculty  is  a  very 
common  one.  The  difficulty  is  to  invent  something 
that  is  really  worth  inventing — which  the  vart 
majority  of  those  patented  are  not— whilst  verv 
many  are  all  but  self-evident  contrivances  which 
any  one  could  hardly  fail  to  make  who  felt  the 
want  to  be  supplied.  Any  one  who  has  worked  in 
a  laboratory  must  be  well  aware  of  this ;  for  be 
will  find  it  constantly  necessary  to  contrive  appa- 
ratus—not  new,  perhaps,  but  original— and  to  over- 
come difficulties  by  modes  involving  far  mors 
ingenuity  than  the  great  majority  of  patented 
inventions  have  required,  but  which  are  no  matt* 
of  boast,  bnt  mere  common-day  occurrences.  To 
such  persons  it  is  a  subject  of  constant  astonishment 
that  for  trivial  and  almost  self-evident  ocntrivaness 
patents  are  often  obtained.  Philo. 


PIANO  TUNING. 
[11259.}— In  reply  to  "  Aletbeia"  Getter  1180*.  if, 
in  tuning  by  fifths  upwards,  you  are  careful  to  have 
each  fifth  two  beats  fiat,  the  piano  will  be  in  per- 
fectly equal  temperament,  and  no  "  wolf'  will  be 
perceptible.  Notice  also  that,  if  tuned  according  to 
the  scheme  I  gave,  every  note  of  the  middle 
will  have  been  tuned  as  a  bearing,  from  which  afl 
the  other  octaves  may  be  tuned  off  by  octaves,  j 
repeat  the  scheme  without  the  trials:— C1  from 
twang  fork ;  then  C'C,  CG,  GO,,  Gi  D,  DA.  A  Ah 
A,  EVE  B, B  B„  B,  Fj,  Ff  C*.  C* C*.  0*0$. Mi 
Gft  DJ,  DS  Af,  AS  Atu  AS,  F,  F  <7.  These  W 
two  ought  to  agree  perfectly  without  any  touching 
of  the  C> ;  for,  if  the  C  should  appear  to  be  flat,  tt 
is  a  sign  that  you  have  tuned  your  fifths  too  sharp; 
if,  on  the  contrary,  the  C1  comes  out  sharp,  ro° 
have  tuned  too  flat.  The  fifth  is  certainly  the  easiest 
interval  to  tune  by,  bnt  with  a  little  pracnesB* 
descending  fourth  and  major  third  become  very  eaiv, 
and  are  extremely  useful  to  test  theaocureoyof  Vs 
progress.  Tuner. 
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HOW  TO  DISPENSE  WITH  A 
SCRAP-BOOK. 
|1 1260.  J — Mobt  people  keep  "  scraps,"  newspaper 
cuttings,  Ac.,  in  a  scrap-book,  and  on  the  whole  the 
plan  answers  pretty  well ;  bat  it  has  one  or  two  dis- 
advantages, the  principal  being  the  large  amount  of 
waste  material  and  useless  dead- weight  and  bulk 
arming  from  the  wrap-book  itself,  which  serves 
merely  as  a  mount  for  the  useful  cuttings.  Secondly, 
a  scrap- book,  when  empty,  is  thin  and  out  of  shape, 
whan  full  it  often  gets  too  thick  and  out  of  shape. 
Thirdly,  those  cuttings  which  have  to  be  read  on 
both  aides,  and  are  consequently  pasted  in  only  by 
one  edge,  are  liable  to  get  doubled  up  or  torn  in 
turning  oyer  the  leaves  rapidly.  To  obviate  these 
difficulties  I  adopt  the  following  plan,  which  I  de- 
scribe just  for  what  it  may  be  worth  to  any  of  our 
readers.  I  dispense  with  the  eorap-book  altogether, 
and  form  the  scraps  themselves  into  a  book  as 
follows  :— First  settle  what  size  the  book  is  to  be. 
My  pet  scrap-book  (as  I  base  several  volumes 
devoted  to  different  subject*)  consists  almost  wholly 
of  castings  from  one  particular  weekly  paper— its 
sise  is,  therefore,  just  snffioient  to  take  in  one  whole 
oohunn,  allowing  for  the  margin  at  the  top  of 
column,  and  Jin.  margin  atone  side.  Now,  suppose 
an  article  I  wish  to  keep  occupies  3  columns,  the 
work  is  simple— I  cut  out  the  3  columns  to  the 
standard  sise,  leaving  margins  as  above,  place  them 
in  their  natural  order,  and  they  then  form  3  leaves 
of  the  intended  book.  When  there  is  an  odd  part 
of  a  column,  if  it  is  a  small  piece,  I  out  it  off  at  the 
end  and  fasten  it  with  gum,  by  its  upper  margin,  to 
the  preceding  leaf ;  or,  if  one  side  of  preceding  leaf  is 
blank,  I  gum  the  piece  on  to  it  flat.  If  the  piece  is 
nearly  a  whole  column,  I  out  ont  the  full  column  and 
use  the  waste  part  as  a  mount  to  gum  small  scraps 
on  to.  The  small  scraps  that  are  not  disposed  of 
in  this  way,  I  gum  together  end  to  end  (for  whioh 
purpose  I  always  leave  a  good  margin  above  the 
eerap  in  cutting  it),  until  they  form  one  of  the 
standard  sise  leaves.  For  convenience  I  have  a  slip 
of  tin  made  to  the  standard  sise,  which  I  keep 
between  the  pages  of  the  book,  and  whioh  serves  as 
a  guide  to  the  sise,  and  a  guide  to  the  knife  in  cut- 
ting. When  a  sufficient  number  of  these  leaves  are 
collected,  I  set  to  work  to  bind.  The  leaves  are 
gummed  two  and  two  together  by  the  upper  margin, 
bat  in  such  a  manner  that,  when  folded  neatly,  the 
fold  will  not  come  in  the  seam  so  made,  as  the  double 
thickness,  together  with  the  gum,  makes  that  part 
stiff.  I  make  mine  into  packets  of  eight  leaves,  and 
then  sew  them  in  the  ordinary  manner  of  book- 
binding. A  moment's  thought  will  show  that  pages 
1  and  8  must  be  gummed  together,  2  and  7,  3  and  6, 
4  and  5,  so  that  when  folded  they  come  in  their 
natural  order.  The  manner  of  sewing  may  be 
learnt  by  taking  a  small  account-book  to  pieces.  I 
generally  bind  about  half-an-inoh  thickness  at  a 
time,  and  keep  the  loose  leaves  for  the  time  being 
unbound  in  the  same  (temporary)  cover,  in  order,  so 
that  they  can  be  easily  referred  to.  When  a  volume 
gets  about  If  to  2in.  thick,  I  send  it  to  the  binder's 
and  have  it  properly  bound,  and  it  then  contains  as 
much  as  a  scrap-book  of  the  ordinary  sort  many 
times  its  sise.  and  in  a  convenient  and  portable  form. 
The  only  difficulty  to  be  got  over  is  this,  that  when 
an  article  extends  through  several  oolumns,  the  read- 
ing will  often  appear  far  from  consecutive,  as  it 
may  go  from  the  front  to  the  back  of  a  leaf,  or  back 
to  the  preceding  leaf.  To  obviate  this,  I  number 
each  separate  piece  of  print  (whether  a  column  or  a 
smaller  extract)  consecutively  as  it  occurs  in  the 
book,  in  large  red  ink  figures  written  over  the  print, 
and  if  the  reading  goes  from  No.  30  to  27,  at  the 
end  of  30 1  write  the  reference  "  27  "  in  red,  and  at 
the  beginning  of  27  the  reference  "30,"  showing 
where  the  reading  goes  to  and  comes  from  respec- 
tively. On  the  clear  margin  I  write  (still  in  red) 
the  title  or  subject  of  extract,  and  the  name  and 
date  of  paper  from  whioh  it  came.  All  these  are 
written  along  the  leaf — i.e.,  across  the  direction  of 
the  print,  so  that  they  may  be  read  with  the  book  in 
its  easiest  position  for  turning  over  the  pages  in 
"  hunting  '  for  an  extract  (t.s . ,  open  right  and  left). 
The  hunting,  however,  I  reduce  to  a  minimum  by 
means  of  an  index.  I  also  rule  a  line  through  the 
printing  on  the  back  of  a  page  if  not  intended  to  be 
read.  It  will  seem  at  first  that  there  is  a  good  deal 
of  trouble  in  all  this,  but  a  little  experience  will 
show  that  little  more  trouble  is  required  than  in  the 
case  of  an  ordinary  scrap-book,  and  the  result  is 
more  satisfactory.  If  the  leaves  were  bound  into 
volumes  only  iin.  thick  each,  I  should  think  they 
might  be  sewn  straight  through  (pamphlet  style), 
which  would  save  a  good  deal  of  trouble. 

A  good  way  of  keeping  a  series  of  cuttings  on  a 
special  subject  (say  some  newspaper  discussion  or 
correspondence),  is  to  gum  the  cuttings  end  to  end 
into  a  long  strip  (perhaps  50ft.),  folding  the  strip 
right  and  left  alternately  (like  a  frill),  to  a  convenient 
length,  say  lOin.  By  thus  folding,  any  part  may 
be  turned  to  without  unfolding  the  rest,  and  the 
whole  may  be  contained  in  a  cardboard  cover  opening 
lengthways  (to  the  two  sides  of  which  the  two  ends 
are  attached),  labelled  and  indexed  on  outside,  the 
folds  or  pages  being  numbered  consecutively  for  the 
sake  of  indexing.  Guido. 


THE  GEOMETRIC  CHUCK. 
[11261.] — Most  possessors  of  this  instrument 
have  probably  a  little  piece  of  apparatus  for  tracing 
the  various  beautiful  and  complicated  curves  which 
the  chuck  can  produce  with  a  pencil  point  on  paper 
so  as  to  avoid  the  necessity,  for  every  change  of 
pattern,  of  preparing  a  fresh  surface  of  wood  or 
other  material  upon  whioh  the  patterns  may  be  cut 
with  a  pointed  tool.  A  much  more  satisfactory 
mode  of  producing  these  figures  on  paper  is  by 
using  a  finely-pointed  glass  pen  or  tube,  drawn  out 
at  one  end  to  a  minute  hole,  and  open  at  the  other 
end,  partly  filled  with  colouring  fluid,  such  as  forms 
the  tracing  point  in  Messrs.  Tteley  and  Spiller's  in- 
strument for  showing  the  curious  curves  produced 
by  combining  the  motions  of  two  pendulums  oscil- 
lating at  right  angles  to  each  other,  one  of  which 
may  be  seen  in  the  Scientific  Loan  Collection  at 
South  Kensington. 


Various  modes  of  holding  the  little  glass  pen  will 
suggest  themselves.  That  I  have  adopted  is  de- 
scribed below,  and  answers  very  well.  A  is  a  brass 
stem  fitting  the  well  of  the  slide-rest,  bored  through- 
out its  length  with  a  piece  of  brass  tubing,  suffi- 
ciently long  and  large  in  the  bore  to  allow  the 
larger  end  of  the  glass  pen  to  enter  into  it.  It 
carries  at  its  left-hand  end  the  ivory  socket,  C, 
into  which  screws  the  ivory  pen-holder,  D,  which  is 
tightly  plugged  with  a  cork,  through  which  passes 
the  glass  pen,  E,  a  portion  of  its  conical  end  pro- 
jecting through  a  hole  in  the  ivory.  B  slides  freely, 
but  without  shake  in  the  stem.  A,  and  carries  at  its 
right-hand  end  the  rod,  F,  the  end  of  which  pro- 
jects beyond  the  stem,  A,  and  has  a  broad  flanged 
button  screwed  on  to  its  projecting  end.  A  very 
slight  indiarubber  band  is  passed  over  a  couple  of 
hooks  or  studs  screwed  into  the  portion  of  the  rest 
which  carries  the  apparatus,  and  over  the  broad 
flanged  button,  and  affords  sufficient  tension  to  keep 
the  point  of  the  pen  pressed  up  gently  against  the 
paper.  As  it  is  necessary  that  the  air  sbonld  have 
free  access  to  the  fluid  in  the  pen,  the  button,  the 
rod,  and  the  end  of  the  tube,  B,  are  all  perforated. 
It  might  be  supposed  that,  as  the  tube  whioh  forms 
the  pen  is  in  a  horizontal  position,  the  fluid  would 
run  out  at  the  open  end,  but  the  hole  at  the  other 
end  is  so  minute  that  this  is  not  the  case. 

Messrs.  Tisley  and  Spiller  sell  the  coloured  fluids 
(mauve  or  crimson),  which  are  specially  prepared 
for  the  pens,  and  also  the  latter— whioh,  however, 
any  one  may  make  for  himself  with  a  little  practice, 
by  drawing  out  in  a  gas  flame  a  piece  of  glass 
tubing  about  one-fifth  of  an  inch  in  diameter,  and 
finishing  by  grinding  on  a  fine  stone.  The  hole 
must  be  so  small  as  to  be  hardly  visible  to  the 
naked  eye,  and  the  glass  round  it  ground  away  so  as 
to  leave  the  minutest  possible  flat  surface  round  the 
hole.  G.  C.  O. 

ON  PLACING  IN  A  SQUARE  AN  EVEN 
NUMBER  OP  TERMS,  80  THAT  THE 
SUM  OP  THE  NUMBERS  IN  EVERT 
LINE  MAY  BE  THE  8AME.-III. 
_  [11262.  J— That  there  is  some  difficulty  in  writing 
six  numbers  in  as  many  lines  to  form  a  square,  in 
whioh  the  lines,  columns,  and  diagonals,  shall  be  all 
equal  in  amount,  is  soon  perceived  by  persons 
attempting  to  write  them  in  that  way.  For  instance, 
one  ma/  write  three  lines  thus : — 


and  then  find  it  impossible  to  carry  on  the  diagonals 
to  the  fourth  or  fifth  figure. 

Or  a  person  may  make  a  very  different  arrange- 
ment of  the  figures  in  the  second  and  third  lines, 
carry  on  both  diagonals  to  the  fifth  place  as  below 


1 

2 

3 

4 

5 

6 

6 

3 

2 

5 

4 

1 

3 

6 

5 

2 

1 

4 

1 

6 

5 

2 

and  still  find  himself  unable  to  complete  them, 
because  the  only  terms  available  for  the  diagonals 
are  already  in  the  oolumns.  Indeed,  an  examination 
of  this  latter  group  will  show  the  impossibility  of 
putting  a  4  in  the  lower  part  of  the  one  diagonal,  or 
a  3  in  the  lower  half  of  the  other,  unless  it  was 
allowable  to  place  two  figures  of  the  same  value  in  a 
line  or  column.  In  the  former  group,  the  half  of  a 
diagonal  on  one  side,  and  any  half  column  on  the 
other,  contain  between  them  all  the  six  figures 
intended  to  be  used  in  that  instance ;  hence  the 
difficulty  of  proceeding. 


By  the  following  method,  however, success  may  be 
obtained.  For  the  uppermost  line  write  the  six 
figures  chosen  (they  need  not  of  course  be  those  I 
have  here  used)  in  the  order  they  are  to  be  placed 
in  that  line ;  for  the  second  line  write  the  first  back- 
wards ;  for  the  third  line  write  first  the  second, 
fourth,  and  sixth  terms  of  tbe  first  or  uppermost 
line,  then  tbe  first,  third,  and  fifth,  of  the  same  line. 
Then,  supposing  the  three  lines  to  be  such,  and  so 
placed  as  they  are  here— 
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consider  what  can  be  put  under  the  1 ;  2,  only,  is 
available  (for  the  other  five  figures  are  already 
placed  either  in  column  or  diagonal  line).  Similarly, 
5  alone  can  have  place  under  the  6,  and  the  two 
diagonals  must  be  completed  by  4  and  3,  and  3  and  4 
as  placed  in  tbe  square.  Now,  3  and  5  have  to  be 
put  down  in  tbe  first  column,  and  as  there  is  a  5  in  the 
fourth  line,  the  3  must  stand  under  the  2,  and  tbe  5 
below.  In  the  same  way  the  sixth  column  must  be 
filled  up  with  4  and  2.  Then  6  end  1  finish  the 
fourth  line :  1  and  6  the  fifth ;  and  the  sixth  line  is 
completed  by  the  figures  1,  2,  5,  6.  In  this  square 
the  second  line  is  the  reverse  of  the  first,  ana  the 
fifth  and  sixth  of  the  third  and  fourth.  Each  line, 
column,  and  diagonal,  containing  the  same  six 
figures,  the  sum  of  the  numbers  in  any  one  is 
equal  to  that  of  any  other.  The  same  figures 
occurring  in  the  first  and  fourth  quarters.  Those 
quarters  are  equal  to  each  other  in  the  Bum  of  their 
numbers  ;  so  are  the  second  and  third  quarters. 

Taking  the  numbers  6,  1,5,  2,  which  are  in  tbe 
middle  of  the  square,  as  one  set,  the  12  about  them 
as  another,  ana  the  20  at  the  outside  as  a  third, 
the  sum  of  the  numbers  in  one  set  will  be  to  the 
sum  of  tbe  numbers  in  either  of  the  others,  as  the 
number  of  terms  in  the  one  set  is  to  the  number 
of  terms  in  the  other ;  and  the  sums  of  the  numbers 
in  the  three  sets  are  to  each  other  as  the  odd  num- 
bers, 1,  3,  5.  J.  H.  W. 


MAGIC  SQUARES. 

S 1263.]— I  wish  to  retract  a  statement  I  made 
i  regard  to  this  subject  on  p.  311.  I  then  said 
that  it  was  not  possiblo  to  make  a  square  with  the 
numbers  from  1  to  x*,  when  x  was  an  even  number. 
I  have  since  then  found  out  several  ways  of  doing  it 
with  the  series  1  to  16.  I  believe  every  one  will 
admit  that  it  cannot  be  done  with  the  series  1  to  4. 
"  J.  H.  W.,"  in  letter  11201,  does  not  give  any  mle 
for  placing  the  numbers  in  the  particular  portions 
which  he  assigns  to  them.  Below  1  give  two  methods 
of  squaring  the  series  1  to  16,  vix.  r— 


14 

11  5 

4 

12 

6  3 

18 

7 

2  16 

9 

1 

15  10 

8 

and 

4 

14  15 

1 

8 

10  11 

5 

9 

7  6 

12 

13 

3  2 

16 

In  the  first  of  these  the  system  pursued  is  to  write 
the  first  four  and  the  last  four  numbers  in  on 
direction  and  tbe  two  middle  fours  in  the  opposite 
the  second  and  last  commencing  alongside -of  tbe 
last  number  of  tbe  preceding  four,  and  the  third 
commencing  directly  over  the  last  number  of  the 
preceding  four. 

In  the  second  the  system  is  to  place  at  extremities 
of  a  column  two  numbers  which  shall  together  make 
17,  as  we  know  that  the  sum  of  each  line  or  column 
must  be  34.  It  will  be  noticed  that  1  and  4  are  the 
extremities  of  the  top  line,  while  2  and  3  are  in  the 
centre  of  the  bottom  one.  The  next  four  numbers 
(5,  6,  7, 8)  arc  placed  in  a  similar  manner  in  the  two 
middle  rows.  The  numbers  which  with  these  make 
17  are  placed  above  or  below  them  as  the  case  may 
be.  Or  the  numbers  may  be  placed  as  under,  where 
each  pair  of  lines  is  constructed  separately  t— 


4 

14 

15 

1 

13 

3 

2 

16 

8 

10 

11 

5 

9 

7 

6 

12 

I  have  also  succeeded  in  squaring  the  series  1  to 
36,  as  under :— 


6 

5 

38 

34 

32 

1 

81 

35 

4 

3 

2 

36 

12 

11 

27 

28 

26 

7 

25 

29 

10 

9 

8 

30 

18 

17 

21 

22 

20 

13 

19 

14 

16 

15 

23 

24 

But  I  cannot  see  that  there  is  any  rule  for  placing 
the  numbers,  as  there  is  in  making;  a  square  of  a 
odd  number.    It  is  evident  tk^^  aU  «Mes^^£ 
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s 

of  each  row  or  oolnmn  of  figures  most  be  - ,  where  x 

m 

is  the  square  root  of  the  highest  number  in  the  series 
and  8  is  the  sum  of  the  series  1  to  t3.  In  this  ease, 
1  to  3  b,  S  =  666,  and  therefore  the  sum  of  each  row 
or  column  =  111.  I  started  by  writing  three  pairs 
of  numbers,  each  of  which  pare  a  total  of  37.  When 
these  three  pairs  are  placed  in  one  row  or  oolnmn 
the  whole  =  111.  You  may  make  six  rows  like  this, 
but  there  is  sure  to  be  something  wrong  in  the 
square.  However,  I  bare-  just  discovered  another 
way,  which  is  made  on  an  intelligible  principle,  bnt 
requires  the  transposition  of  the  numbers  14  and  23 
to  make  it  perfect.    It  then  reads  as  under : — 


36 

35 

31 

3 

2 

1 

6 

5 

4 

33 

32 

31 

7 

8 

9 

28 

29 

30 

25 

26 

27 

10 

11 

12 

19 

20 

21 

15 

23» 

13 

18 

17 

16 

22 

H« 

24 

Field  Gunner. 


BUTTER- MAKING}. 

[11264.]— Thx  following  plan,  though  simple, 
may  not  be  generally  known,  for  obtaining  good 
butter  in  warm  weather :—  When  ready  to  churn, 
rinse  the  churn  out  with  cold  water  as  usual,  and 
mix  with  the  cream  its  own  quantity  of  fresh-drawn 
cold  water — that  is  to  say,  for  every  qnart  of  cream 
mix  with  it  a  quart  of  cold  water.  When  this  is 
stirred  together  it  will  be  about  the  same  consistence 
ae  cream  in  cold  weather ;  it  will  then  easily  pass 
through  the  strainer  into  the  churn.  Churn  it 
slowly,  aa  customary  at  this  season.  It  should  be 
about  an  hour  in  coming,  aT>d  will  be  nearly  as  stiff 
as  it  is  in  winter,  and  may  be  immediately  made 
up.  At  the  latter  end  of  May  or  the  beginning  of 
June,  when  the  butter  begins  to  be  soft,  commence 
by  mixing  a  little  water,  and  gradually  increase  the 
quantity  ae  hot  weather  cornea  on,  until  at  this 
season  it  requires  the  quantity  aa  described  above. 
As  cooler  weather  comes  in  August  and  September, 
gradually  diminish  the  quantity  of  water,  and  finally 
abandon  it  when  no  longer  required.  By  this  means 
good  stiff  butter  may  be  obtained  during  the  hottest 
part  of  the  season. 

Aldwiukle,  Thrapston.  Wm.  Stretton. 


REMARKABLE  STORM. 
[11265.] — A  btobm  of  a  very  unusual  character 
broke  over  the  district  of  Wood-green,  near  Hornsey, 
in  which  I  happened  to  be  staying  on  Sunday  even- 
ing, the  23rd  inst.  From  6  p.m.  a  dark  band  of 
cloud  had  been  gathering  in  the  N.W.,  and  thunder 
was  heard  from  time  to  time ;  but  it  was  not  until 
past  eight  that  the  storm  broke  in  its  fury.  It  was 
accompanied  by  a  downpour  of  hailstones,  many  of 
them  the  size  of  pigeons'  eggs,  the  average  being 
quite  that  of  a  hazel  nut.  These  missiles  from  the 
clouds,  impelled  by  the  force  of  a  furious  gale,  soon 
wrought  havoc  in  the  gardens.  Flowers  and  vege- 
tables suffered  alike.  They  were  cut  and  torn  as  by 
shot,  while  the  trees  were  partially  shorn  of  their 
foliage.  In  the  greenhouses  almost  all  the  glass  was 
broken  on  the  windward  side,  and  windows,  in 
exposed  situations,  suffered  in  like  manner.  The 
scene  in  the  morning  reminded  me  of  that  which  was 
witnessed  after  the  explosion  in  the  Regent's  Park. 
The  lightning  was  very  vivid,  and  the  thunder 
almost  incessant ;  bnt  the  storm  was  of  short  dura- 
tion, and  I  should  judge  its  area  to  have  been 
limited.  It  was  succeeded  by  a  calm,  clear,  star- 
light night ;  but  long  after  it  had  passed  away  the 
hailstones  still  lay  thick  and  white  upon  the  ground. 

A.  E.  L. 


MINIATURE  MEDICAL  COIL.-II. 

T11267.J— The  Cow.— A  brass  tube  is  to  be  pro- 
vided, length,  2,in. ;  diameter,  iin.  The  metal 
composing  this  tube  must  be  very  thin.  Oet  a 
quantity  of  No.  28  soft  iron  wire,  and  cut  as  many 
pieces  as  will  fill  the  tube  tight,  the  length  being 
2iin.  also.  Place  six  wires  on  a  flat  iron  or  hard- 
wood surface ;  now  take  a  smoothing  iron  and  rub 
them  backwards  and  forwards  with  pressure,  until 
they  are  quite  straight.  Treat  all  the  wires  in  this 
manner,  which  I  have  found  to  be  the  quickest. 

Put  the  wires  in  the  tube  until  they  fit  tight  again, 
push  them  out  at  one  end  until  one  inch  is  visible, 
and  commence  to  wrap  a  coil  of  binding  wire  around 
them,  pulling  them  out  as  you  go  oa,  until  they 
represent  a  compact  round  bundle.  Put  them  in  a 
slow  fire,  and  keep  at  a  blood-red  heat  for  fifteen 
minutes,  take  out  and  bury  in  the  ashes  until  quite 
cold.  Now  take  a  flat  file— a  new,  smooth  one,  if 
possible— and,  holding  the  bundle  in  the  left  hand, 
file  one  end  perfectly  flat  and  smooth,  care  being 
taken  that  they  are  filed  at  right  angles  to  the  side 
of  bundle. 

Melt  some  paraffin,  warm  the  bundle  of  wires,  and 
keep  them  soaking,  until  you  think  it  has  penetrated 
to  the  centre — take  them  out  and  allow  them  to  cool. 
Take  off  the  binding  wire,  and  scrape  the  useless 
paraffin  on  the  outside  off,  so  that  the  tube  will  slide 
over  with  gentle  friction.  Put  the  core,  the  tube 
being  over  it,  into  the  hole  in  reel,  until  the  end  of 
core— the  filed  end — is  flush  with_  the  end  of  reel : 
withdraw  the  tube  for  iin.,  and  with  a  hot  piece  of 
iron  run  some  of  the  pitch  cement  around  the  core, 
so  that  it  will  be  held  securely  when  you  draw  out 
the  tube.  Make  a  neat  joint,  and  a  strong  one.  On 
the  other  end  of  the  brass  tube  you  may  cement  a 
bone  ring,  which  will  serve  very  well  for  drawing 
out  the  tube. 

The  Contact-break.—  This  is  to  be  fitted  on  the  end 
at  which  the  filed  end  of  core  is  seen.  The  spring 
for  the  clapper  is  somewhat  unique  in  pattern,  ana 
will  be  found  to  work  much  steadier  than  the  usual 
form.  The  diameter  of  disc  on  reel  is  1  Jin.,  so  that 
we  can  afford  a  spring  for  the  clapper,  the  effective 
part  of  which  shall  be  lin.  long;  make  it  as 
follows :— Get  a  piece  of  hard  brass  wire,  No.  20, 
and  hammer  it  carefully  until  quite  fiat  and  very 
thin.  Do  not  split  it  in  the  hammering,  and  if  it  is 
not  thin  enough  to  bend  with  the  slightest  touch, 
flatten  it  still  further  with  your  smooth  file.  Cut 
off  a  piece  lib.  long,  and  trim  the  ends  round. 


Fte. s 


ELECTRIC  PEN  AND  DUPLICATING 
PRESS. 

[11266.}— Among  the  novelties  shown  in  the  In- 
ternational Exhibition,  Edison's  electric  pen  and 
duplicating  press  deserves  especial  mention.  The 
pen  is  a  tube,  not  unlike  a  pencil-case,  but  it  con- 
tains a  needle  connected  with  a  small  battery,  which 
can  be  recharged  weekly  at  the  cost  of  one  penny. 
The  tube  or  pen  is  held  perfectly  straight  while 
the  words  and  lines  are  traced  ;  bnt  instead  of 
marks  in  ink  resulting,  the  needlepoint  striking 
through  the  paper  fifty  times  in  a  second,  converts 
it  into  a  stencil  sheet,  through  which  any  number 
of  separate  impressions  may  be  produced  in  actual 
autograph,  by  placing  blank  paper  beneath  and 
rolling  ink  over  the  surface.  The  apparatus  costs 
.£7.  It  can  be  packed  into  an  ordinary  writing-desk, 
and  leave  ample  space  to  spore.  When  it  is  stated 
that  whatever  can  be  traced  upon  paper  may  be  in- 
stantly, or  at  any  future  time,  in  small  or  in  large 
impressions,  be  struck  off  by  anybody  using  the 
press,  the  utility  and  importance  of  the  invention 
will  at  once  be  apparent.  The  copying-press  be- 
comes a  clumsy  relio  of  antiquity  by  comparison 
with  the  application  of  electricity  to  autographic 
reproduction  in  this  valuable  invention  of  Mr.  T.  A. 
Edison,  the  distinguished  electrician  of  Newark,  New 
Jersey.  John  T.  Dexter. 

Philadelphia,  U.S.A.,  June  29, 1876. 


Make  a  disc  of  very  soft  iron— it  may  be  Jin.  thick, 
and  mnst  be  iin.  diameter ;  drill  a  small  hole 
through  it,  and  the  same  through  the  exact  centre  of 
the  brass  spring — both  ways.  Bivet  the  diso  to  the 
spring  with  a  soft  brass  pin,  Fig.  1.  Fig.  2  shows 
the  end  of  coil ;  put  two  very  small  braes  screws  at 
A  and  A,  letting  them  project  exactly  3-16ths.  Now 
solder  the  ends  of  Fig.  1,  A  A,  to  the  screw  heads, 
so  that  the  soft  iron  disc  shall  exactly  face  the  end 
of  core,  and  lie  l-16in.  from  it. 

The  action  of  this  spring  will  now  be  seen,  and  it 
will  at  once  be  recognised  as  a  strong  simple  one.  It 
will  now  be  understood  why  the  spring  must  be  very 
thin  and  highly  elastic.  Fig.  3  shows  the  holder 
for  the  "  platinum  screw."  This  is  a  brass  sorew, 
with  a  milled  head,  having  a  piece  of  platinum 
soldered  on  its  end.  A  is  the  head,  B  the  part  to 
be  screwed  by  two  screws  to  B,  Fig.  2.  The  point 
of  this  milled  screw  must  come  just  upon  the  centre 
of  the  spring  upon  which  the  iron  disc  is  fastened, 
and  at  this  point  a  small  piece  of  thick  platinum  foil 
must  be  neatly  soldered.  The  support-piece  of 
platinnm  screw  should  be  slit  down  through  the  hole 
through  which  the  screw  passes,  so  as  to  give  it 
some  spring,  and  hold  the  screw  fast  at  all  times. 
This  I  have  found  to  be  neater  than  a  set-nut. 

Now  for  the  connections  :  Solder  one  end  of  the 
primary  coil  to  one  of  the  screws  to  which  the 
spring  is  soldered,  solder  a  wire  to  the  screws  which 
hold  the  platinum  screw-support,  Fig.  3.  This  is  to 
lead  to  the  battery. 

Make  two  holes  in  the  opposite  diso  of  reel  on  the 
edge,  and  drive  two  pieces  of  thick  platinum  foil, 
formed  into  tubes,  into  them,  soldering  one  end  of 
secondary  coil  to  each  before  doing  so.  The  tops 
of  tubts  should  be  level  with  the  edge  of  reel  end. 

T  find  this  letter  going  to  snch  a  length  that  I 
shall  send  yet  another,  containing  particulars  of  the 
battery ,  next  week. 

J.  W.  Urquhart. 


VTVT8BCTOR8  IN  A  CORNER. 
[11268.] — Finding  that  all  their  arguments  are  of 
little  avail  against  the  common  sense  of  the  commu- 
nity and  the  determination  of  the  Government  to 
stand  on  the  "  Recommendations  "  of  the  Royal 
Commission,  the  vivisectora  are  moving  heaven  and 
earth  to  get  well-known  and  deservedly  respected 
medical  men  to  write  accounts  of  their  own  dis- 
coveries and  of  the  bearing  they  had  upon  the  pro- 
gress of  medicine.     Unfoitunately  for  the  vivuee- 
tors  much  of  the  evidence  thus  obtained  makes  more 
for  their  opponents  than  for  the  cruelty  (or  scien- 
tific 1)  party.    A  distinguished  physician  writes  this 
week  in  the  British  Medical  Journal,  simply,  I 
imagine,  because  he  has  been  asked  to  do  so,  for  no 
one  can  know  better  than  he  that  if  vivisections  had 
been  confined  to  such  as  those  performed  by  himself, 
nothing  would  ever  have  been  heard  of  it.  Two 
young  donkeys  were  killed  by  the  aubcutaneons  in- 
sertion of  woorari.     When  they  eeaeed  to  breath* 
the  cheat  was  opened,  and  the  heart  found  still 
beating,  its  movements  being  kept  up  subsequently 
by  artificial  respiration  for  about  an 'hour.  Tbs 
knowledge  gained  has  ever  since  (1835)  supplied  tot 
profession  with  a  complete  knowledge  of  the  sounds 
of  the  heart  in  health  and  disease.    In  fact  it  wsi 
a  very  valuable  experiment  indeed.    No  one,  I 
presume,  will  assert  that  these  donkeys  suffered  more 
pain  than  is  hourly  undergone  by  many  of  their 
brothers  on  Hampstead  Heath.  In  another  researeb. 
or  a  series,  this  physician  made  use  only  of  recently 
dead  animals  and  discovered  the  muscularity  of  ti» 
bronchial  tubes,  and  invented  the  method  of  treating 
asthma.    Another  series  of  experiments  was  msdt 
with  a  frog,  to  trace  the  process  of  determination 
of  the  blood  to  enlargement  of  the  arteries  on  the 
application  of  an  irritant,  but  no  ligature  was  needed 
to  the  frog's  toes,  and  the  very  essenoeof  the  inquiry 
excluded  all  strong  or  painful  irritants.    The  experi- 
ments were  successful,  and  resulted  in  the  first 
demonstration  of  the  true  cause  of  determination  of 
the  blood.     These  are  all  the  instanoes  given ;  sod 
now  let  me  ask  what  is  there  in  them  that  would  not 
be  permitted  under  the  Vivisection  Bill  ?   If  itia  the 
necessity  to  apply  for  a  permit  that  is  objected  to. 
it  roust  be  confessed  it  is  annoying ;  but  the  medics! 
profession  have  no  one  but  themselves  to  blame. 
They  should  give  us  better  instances  of  real ^infec- 
tion than  the  above.    Here  is  one,  which  is,  I  be- 
lieve, to  be  found  in  a  series  in  the  St.  Bartholomew's 
Hospital  Reports,  Vol.  IX,  pp.  161  et  seq  :— 

"  Experiment  VI.,  February  3rd.— A  cat  not  fully 
grown  ;  very  wild  ;  scarcely  any  fat  on  body ;  weigh- 
ing, immediately  after  the  operation,  31b.  5oi. 
(1,501  grm.)  Bile  ducts  tied  double,  but  not  cut 
The  animal  nearly  died  under  the  chloroform,  but 
recovered  with  artificial  respiration-  Cat  last  seen 
alive  on  February  7th ;  no  jaundice  of  conjunctm. 
Found  dead  on  the  morning  of  February  12th,  sod 
already  muoh  decomposed.  Cause  of  death,  prolapse 
of  bowels." 

I  choose  this  simply  as  an  example,  bnt  I  believe 
these  experiments  have  ended  in  the  sacrifice  of  about 
90  cats.  In  some  experiments  the  portion  of  the  bile 
duct  between  the  ligatures  was  out  out.  Looking  si 
the  repeated  repetitions  of  exactly  similar  expen- 
ments,  it  seems  that  the  results  obtained  were  meagre 
in  the  extreme.  It  is  true  they  were  not  undertaken 
to  settle  any  disputed  point,  but  were  purely  scien- 
tific investigations,  to  see  the  effect  of  Hf**"*, * 
aoission  of  the  bile  duct,  and  might  andoubUoly 
have  resulted  in  some  valuable  disoovery.  While, 
however,  I  am  ready  to  insist  that  apparently  pur- 
poseless experiments  with  chemicals  in  a  laboratory 
may  end  in  valuable  discoveries,  as  may  also  simitar 
experiments  on  living  animals,  I  regard  it  as  simply 
research  run  mad,  to  the  disgrace  of  humanity,  that 
auch  experiments  as  those  on  the  cats  shoald  be 
tolerated  in  the  10th  century.  In  the  "  case  "  quoted 
the  direct  cause  of  death  was  bungling  in  carrying 
out  the  experiment.  Nothing  whatever  was  learned 
from  it,  except  that  to  prevent  prolapse  of  bowei< 
tho  wound  must  be  stitched  up  carefully.  I  tta« 
this  letter  is  neither  "  sentimental "  nor  "  absurd. 

Saul  Bymea 


RAIN-CATCHERS  v.  BTAR-GAZBB8. 

[11260.1— What  can  have  happened  to  our  worthy 
friend,  "  F.  R.  A.  S.  i"    He  would  appear  to  be 
labouring  under  a  severe  attack  of  meteoroloer  on 
the  brain,  or  something  of  the  kind.  Soeensao 
sarcasm,  in  season  and  out  of  season,  are  harled  it 
the  heads  of  us  poor  unfortunate  "  rain-cateben, 
as  he  humorously  calls  us.    For  more  than  20  yes" 
I  have  kept  a  daily  register  of  the  weather,  tie 
readings  of  the  barometer,  thermometer,  Ac-  r0| 
a  dosen  years  or  more  I  have  been  looked  upon i  •» 
the  local  clerk  of  the  weather ;  and  now  "F.  R.  A-  s- 
cruelly  informs  my  fellow-townsmen,  throng b 
medium  of  your  columns,  that  "  any  fool  wbstew 
can  take  such  observations."    That  a  man  otw 
intellectual  capacity  of  "  F.  B.  A.  S."  should  stoop 
to  call  names  and  use  strong  language,  i*  to  me 
very  strange  thing.    "  Any  fool  whatever    can  w 
that.    "  F.  R.  A.  S."  alludes  (at  11190,  p.  458)  » 
the  Government  grant  of  £10,000  annnaUytJJ" 
Meteorological  Department  of  the  Board  of  3w*< 
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and  sneers  at  the  fact  of  the  said  department  | 
Ifiring  in  return  for  that  large  sum  of  money. ^  a 
nfswnd  of  the  weather  for  the  previous  day.  1 
have  no  doubt  the  clever  and  able  head  of  the 
Meteorological  Office  could,  if  so  disposed,  answer 
"  F.  E.  A.  S."  in  a  manner,  if  not  so  'smart, 
certainly  more  truthful.  I  will  just  observe  that  if 
our  Government  docs  as  "  F.  E.  A.  S."  suggests, 
waste  £10.000  a  year  on  useless  observations,  the 
American  Government  waste  three  times  as  much  ; 
and  France  and  other  Continental  nations  also  MM 
large  sums  in  a  similar  manner.  *'  F.  E.  A.  S. 
next  favours  uh  with  the  old  sayingof  the  Astronomer- 
Royal  about  the  "  millions  of  useless  observations. 
Having  been  a  coustant  reader  for  several  years  of 
too  summary  given  in  your  columns  of  the  "pro- 
ceedings of  the  E.  A.  S,"  the  above,  if  my  memory 
serves  me  rightly,  is  not  the  only  '  strange 
utterance  "of  the  venerable  chiff  of  the  E  O.  Sir 
G.  Airy,  in  fact,  seems  to  be  fond  of  saying  "  funny 
things.  If  he  really  considers  further  meteorological 
observations  useless,  why  not  dismiss  his  staff  of 
observers,  and  save  the  public  money  P 

But  enough  of  this.  What,  I  would  ask,  can  be 
"F.  E.  A.  S.'s"  motive  for  making  such  repeated 
onslaughts  on  meteorologists  ?  There  is  a  sentence 
in  his  letter  referred  to  above  which  may,  perhaps 
throw  some  light  on  the  matter.  "  But  for  the 
utterly  empirical  condition  of  meteorology,  would 
the  clique  of  1  Physical  Obsorvatory '  jobbers  ever 
have  dared."  &e  ?  Just  so;  but  the  clique  of 
Physical  Observatory  jobbers  are,  I  presume, 
astronomers,  not  brainless  meteorologists. 

I  have  neither  time  nor  inclination  to  pursue 
this  subject  further— but,  as  a  very  humble  mem- 
ber of  Mr.  Glaishcr's  staff  of  meteorological  observers, 
I  do  most  emphatically  protest  against  being  mixed 
np,  in  any  shape  or  manner,  with  the  paltry  squab- 
hies  of  rival  astronomers  over  the  Government 
loaves  and  fishes. 

If  it  is  absolutely  necessary  that  F.  E.  A.  a. 
should  air  his  smartness  in  your  columns,  let  him 
exercise  it  on  some  of  his  fellow-astronomical  con- 
tributors. There  is  "  Aconite,"  for  instance,  whose 
eccentricities  are  somewhat  marvellous.  He  (letter 
11064,  p.  355)  reproves  another  observer  for  saying 
he  can  perceive  the  crescent  shape  of  Venus  with 
an  aperture  of  l|in.,  adding  that  "his  own  very 
excellent  glass  of  same  aperture  will  simply  do 
nothing  of  the  kind."  A  week  or  two  later 
**  Aconite  "  informs  us  (letter  11166,  p.  433)  he  can 
see  Jupiter'9  belts  with  an  aperture  of  ljuu  So 
that  he  is  unable  to  see  the  crescent  of  Venus 
with  an  aperture  of  1  gin.,  yet  eon  see  the  belts  of 
Jupiter  (a  much  more  difficult  thing),  with  an 
aperture  of  l$in.  only.  The  last  paragraph  of 
Aconite's  "  letter,  last  referred  to,  is  the  funniest 
thing  I  have  read  for  a  very  long  time.  He 
therein  asserts,  apparently  in  all  seriousness,  that 
he  can  see  anything  or  nothing  just  as  he  pleases  ! 

John  Thrust ans. 

STRENGTH  OF  UNSTAYED  FLAT 
SURFACES  OF  BOILERS. 

[11270.1 — My  letter  on  the  strength  of  unstayed 
flat  surfaces  of  boilers  appeared  on  the  23rd  of  June, 
and  no  one  has  yet  replied.  What  has  become  of  the 
gentlemen  who  joined  in  the  discussion  before  I 
undertook  tho  experiments  ?  When  I  forwarded 
the  results  of  the  experiments  to  tho  English 
Mechanic  I  made  sure  that  some  one  would  reply. 
Have  we  neither  boiler-engineers  nor  boiler-makers 
amongst  our  subscribers  now  ?  If  not,  that  may 
account  for  this  important  subject  in  boiler-making 
not  being  discussed  in  the  columns  where  it  is  most 
assuredly  expected  by  B.  Nioholla. 


I  will  not  refer  to  your  reviewer's  remarks  upon 
the  literary  style  of  the  work  :  it  has  been  very  well 
shown  in  these  columns  that  the  English  of  the 
ablest  author  is  open  to  criticism.  As  Mr.  Proctor 
has  wisely  remarked,  it  is  not  the  manner  but  the 
matter  which  is  of  chief  importance  in  scientific 
writing. 

At  the  beginning  of  the  penultimate  paragraph, 
your  reviewer  writes  : — "  The  formula?  collected  in 
the  last  chapter  are  singularly  mixed.  They  are 
called  selonographical  formula;,  but  many  of  them 
would  be  of  no  use  whatever  to  the  selenographer ; 
the  first  ten  pages  are  occupied  with  the  well-known 
formula  for  computing  the  moon|s  geocentric  from 
her  apparent  position,  Ac,  which  could  only  be 
useful  to  observers  engaged  in  collecting  matter  for 
improving  lunar  tables,  and  we  have  never  yet  heard 
of  a  selenographer  who  so  occupied  himself ;"  but 
our  critic  forgete  that  in  order  to  reduce  any 
measurement  made  upon  the  moon,  it  is  necessary, 
in  the  first  place,  to  determine  accurately  the  seleno- 
graphical  latitudo  and  longitude  of  the  apparent 
centre  of  the  moon's  diso,  as  seen  from  the  observer  s 
station.  It  is  hardly  necessary  to  remark  that  the 
apparent  centre  of  the  moon's  disc,  as  seen  from 
Greenwich  at  any  moment,  is  not  the  same  as  the 
apparent  centre  of  the  disc,  as  seen  from  the  Cape  of 
Good  Hope.  Eoughly  speaking  there  is  a  difference 
of  about  1°  of  selenographic  latitude  between  the 
points  on  the  lunar  surface,  which  would  bo  at  the 
apparent  centre  of  the  moon's  disc  as  seen  from 
these  two  stations  ;  and  in  measuring  the  position  of 
points  near  the  moon's  northern  or  southern  pole, 
such  a  mistake  in  the  estimation  of  the  poution  of 
the  moon's  centre  would  make  a  very  appreciable 
error.  The  formulse  given  by  Mr.  Neison  are  there- 
fore of  real  importance  in  reducing  such  measures. 

But  the  most  remarkable  passage  of  all  is  one  in 
which  your  reviewer  relies  on  his  remembrance  of 
Prof.  Tyndall's  experiments  with  regard  to  the  dia- 
thermacv  of  the  atmosphere.  He  says,  apparently 
with  some  little  scorn,  "  it  seems  scarcely  worth 
mentioning  that,  according  to  our  author,  the  lunar 
atmosphere  with  its  great  maw  and  greater  magni- 
tude, but  minute  surface  density,  would  not  only 
decrease  considerably  the  heating  effect  of  tho  solar 
rays,  especially  in  high  latitudes,  but  retard  markedly 
tho  radiation  of  heat  from  the  surface  during  the 
long  lunar  night.  We  would  simply  remark  that 
Mr.  Neison  has  ranch  to  learn  from  Prof.  Tyndall 
and  other  physicists,  or  else  that  they  have  much  to 
learn  from  Mr.  Neison."  Surely  the  gentleman 
who  penned  this  paragraph  must  imagine  that 
"Prof.  Tyndall  and  other  physicists  "  have  succeeded 
in  proving  that  our  atmosphere  does  not  retard  radia- 
tion and  decrease  the  heating  effect  of  the  solar  rays; 
but  this,  it  is  hardly  necessary  to  remark,  is  not  the 
case.  All  that  Prof.  Tyndall  has  shown  is,  that  our 
atmosphere,  especially  when  charged  with  aqueous 
vupour,  is  more  opaque  to  long  wave-lengths  than 
to  short.  On  your  reviewer's  theory  I  should  be 
glad  to  know  how  the  colder  temperature  of  moun- 
tain tops  would  be  accounted  for.  Prooyon. 


Young  children  must  he  tanght  to  do— the  under- 
standing of  the  why  and  wherefore  of  most  things 
must  be  left  until  they  are  older.  It  is  the  utmost 
folly  to  say,  as  many  theoretical  writers  on  educa- 
cational  matters  have  said,  "New  teach  your 
pupils  anything  they  do  not  understand."  As  well 
might  we  say,  Never  let  a  boy  learn  to  swim  until 
he  can  understand  the  whole  theory  of  swimming" — 
not  a  very  easy  thing  to  understand,  judging  from 
some  letters  recently  inserted  in  our  jonrnal— or 
never  to  let  a  child  walk  until  he  understands  all 
about  the  "  centre  of  gravity."  Tbo  truth  U  that 
children  may  and  ought  to  attain  considerable  faci- 
lity in  the  mechanical  work  of  the  first  four  rules 
before  they  are  in  a  position  to  be  taught  the  reason 
of  the  thing.  , 

Tho  theory  of  arithmetic  should  be  restricted  to 
the  upper  ciasses  at  school ;  by  this  method  much 
larger  results  will  be  obtained  than  hy  confusing  the 
minds  of  young  children  by  an  attempt  to  explain 
fully  each  step. 

One  word  in  conclusion :  I  would  not  have  it 
thonght  that  I  am  adverse  to  explanations  of  school 
work,  or  to  having  "  the  reason  of  the  thing"  put 
before  scholars  ;  on  the  contrary,  I  look  upon  it  as 
one  of  the  main  objects  of  a  teacher's  work  to  care- 
fully train  the  reasoning  powers  of  the  pupils  put 
under  his  care  ;  but  this  must  be  done  judiciously, 
and  the  first  efforts  of  the  young  intellect  must  he 
directed  to  much  simpler  matters  than  theory  of 
substraction. 

Leaving  this  subject  for  the  present,  I  have  a 
wordof  apology  for  "Dr.  H.  M.  M."  and  "  Aletheus," 
both  of  whom,  I  believe,  made  some  remarks  on  a 
communication  of  mine  on  "  Motion."  I  was  at 
the  time  excessively  busy,  being  often  engaged  14 
and  16  hours  a  day,  so  that  I  found  it  impossible  to 
continue  the  matter.  If,  however,  they  would  like 
to  continue  the  subject,  I  will  refer  to  their  letters 
and  send  Bome  remarks  thereon. 

Edmund  P.  Toy. 
Middle-class  School,  Littlehampton. 


REVIEW  OF  MR.  NEISON'S  BOOK  ON 
THE  MOON. 

("11271.] — Yorn  reviewer  (p.  450)  has,  it  seems  to 
me,  dealt  rather  hardly  with  Mr.  Neison'sbook,  and 
in  some  instances  be  has.  doubtless  without  intend- 
ing to  do  so,  used  the  author  unfairly. 

To  commence  with  tho  last  paragraph,  which 
runs,  "  Nor  have  we  yet  heard  of  any  astronomer 
called  011>er  (p.  103),  while  Fraunhofer,  we  feel 
sure,  would  biivc  objected  to  be  called  Frauenhofer, 
as  he  is  by  Mr.  Neison  in  map,  text,  and  table." 
On  turning  to  p.  103  I  find  that  the  only  time  that 
Olber's  name  is  mentioned  it  occurs  in  the  posses- 
sive case,  and  that  tho  inverted  comma  has  by  mis- 
take been  put  before  the  s  instead  of  after  it.  Such 
little  mistakes  will,  as  every  author  knows,  oc- 
casionally occur,  but  they  are  hardly  worth  the 
attention  of  a  reviewer.  Frauenhofer  is,  I  main- 
tain, right,  and  the  illustrious  optician  himself 
would  have  objected  to  be  spelt  Fraunhofer.  In 
Lohrmann,  Pen-,  and  Madler,  Midler  and  Grants 
"History  of  Physical  Astronomy"  the  narao  is 
spelt  with  an  e,  and  so,  by  the  way,  it  is  in  Webb's 
•'Celestial  Objects,"  and  in  Proctor  "  On  the 
Moon."  I  cor  elude  that  the  name  U  really  Fraun- 
hofer, and  the  soft  ii  with  the  direresis  is  cor- 
rectly rendered  in  English  hp,  and  not  by  our  broad 
m,  as  any  German  dictionary  or  grammar  will 
explain. 


COMMON  SUBTRACTION. 

[11272.]— "  Thrush,"  in  letter  11220  (p.  -186), 
calls  attention  to  the  modern  method  of  teaching 
subtraction  to  children,  and,  after  telling  us  that 
it  is  mystical  and  disgraceful ,  proceeds  to  give  us 
his  plan  of  procedure.  Now,  I  have  not  anything 
to  say  against  his  mode  of  reasoning,  but  a  word  or 
two  on  its  practicability  in  the  case  of  young  pupils. 
For  many  years  I  have  been  the  master  of  a  middle- 
class  school,  and,  therefore  have  had  some  ex- 
perience in  scholastic  matters,  and  can  write,  not  as 
a  theorist,  but  as  as  a  practical  teacher.  Thore  is 
a  great  deal  talked  at  the  present  day  about  the 
necessity  of  bringing  out  the  thinking  faculties  of 
children,  and  no  one  is  more  anxious  to  do  this 
than  I  am  ;  but  those  who  are  most  prominent 
in  their  cry  for  giving  a  reason  to  children  for 
every  rule  that  is  taught  them  forget  one 
most  important  thing  — via.,  that  the  reasoning 
faculties  of  the  human  mind  are  much  later  in  their 
development  than  tho  imitative  powers— and  more 
especially  is  this  the  case  in  respect  of  abstractions, 
such  as  numbers.  This  is  a  law  of  nature,  and  it  is 
useless  for  the  schoolmaster  or  anyone  else  to  try  to 
fight  against  it.  As  well  might  we  endeavour  to  teach 
a  young  child  to  jump  a  five-barred  gate  as  to  follow 
the  toach<r  in  his  explanations  of  the  various  rules 
of  arithmetic  x 

Lot  "  Thrush's  "  three  teachers,  No.  1,  who  goes 
in  for  no  explanations,  No.  2,  who  goes  half-way, 
and  No.  3,  who  explains  everything  philosophically, 
have  each  a  class  of  young  pupils  parfectly  ignorant 
of  the  mysteries  of  subtraction,  and  let  them  com- 
mence to  teach  them  how  to  do  sums  in  this  rule, 
and  I  am  perfectly  certain  that  (supposing  them  each 
good  teachers  after  their  kind)  No.  1  will  be  the  first 
to  find  his  boys  in  a  position  to  work  alone  and  un- 
assisted, the  class  under  No.  2  will  follow  closely, 
whilst  No.  3,  if  he  waits  till  ho  is  sure  that  his 
pupils  understand  the  method,  will  not  have  finished 
his  task  until  No.  1  and  No.  2  class  are  half-way 
through  the  arithmetic  book. 


FORECASTING  STORMS. 

1 11273  ]— At  the  beginning  of  Jnne  a  prediction 
of  Lieutenant  Saxby's  appeared  in  some  of  the  daily 
papers  informing  us  that  "  a  very  groat  atmospheric 
disturbance  "  would  occur  on  or  about  the  20th  to 
2lth  of  that  month.  Into  the  question  of  the  fulfil- 
ment of  that  prediction  I  am  not  about  to  enter,  but 
one  remark  was  made  by  Lieut.  Saxby  in  that  letter 
to  which,  I  think,  the  strongest  exception  ought  to  be 
taken.  He  said  i  "  In  these  luni-«olar  gales  the 
barometer  is  not  to  be  always  relied  on."  Now 
what  is  a  barometer  ?  Its  very  name  (derived  from 
"baros,"  weight,  and  "  metron,"  a  measure;  tells 
us  it  is  simply  a  weight-measurer,  and  if  we  look  to 
it  only  for  the  information  it  was  constructed  to 
supply — viz  ,  the  weight  or  equivalent  in  a  column 
of  mercury  for  the  amount  of  air  which  may  be  over 
the  spot  at  which  the  barometer  is  placed,  it  is 
grossly  libelling  the  character  of  one  of  the  most 
valuable  and  trustworthy  of  instruments  to  say  it  is 
"  not  always  to  bo  relied  on."  Of  course,  if  people 
persist  in  looking  to  it  for  information  it  was  not 
intended  to  furnish— and  think  that  because  the 
glass  is  high  it  ought  to  be  fine,  or  that  it  must  rain 
because  it  is  low— they  will  often  be  deceived,  and 
think  the  barometer  is  not  to  be  trusted,  when  the 
fault  is  really  their  own  imperfect  knowledge.  It  is 
true  that  upon  an  average  less  rain  falls  with  a  low 
than  with  a  high  glass  (the  maximum  of  rain  falls, 
we  are  told,  when  the  barometer  is  at  the  modinm 
height),  but  I  believe  it  to  be  a  great  misfortune  that 
the  words  Much  Eain,  Set  Fair,  Ac,  were  ever 
attached  to  these  instruments,  which,  I  ropcat, 
ought  to  be  looked  upon  only  as  air-meascrers. 

In  order  to  use  the  barometer  as  a  guide  to  the 
probablo  weather  it  is  necessary,  as  I  have  endoa- 
'  voured  to  show  in  former  letters,  to  make  ourselves 
I  acquainted  with  the  state  of  the  two  great  currents, 
!  the  polar  and  equatorial.    I  have  pointed  out  that 
tho  polar  has  for  many  months  had  a  most  unusual 
predominance.    I  have  no  means  of  verifying  it,  but 
I  have  a  strong  suspicion  that  the  barometer  has 
ruled  higher  for  the  last  eighteen  months  than  for 
very  many  years,  possibly  even  for  a  century  or  two. 

In  judging  of  the  persistence  and  universality  of 
tho  two  great  air- currents,  it  should  be  recollected 
that  the  sun  is  vertical  over  a  belt  of  the  earth|s 
surface  at  some  part  of  the  tropics  every  day  ;  it 
'  warm-  the  air  there,  and  causes  both  the  equatorial 
'  and  polar  currents  to  be  perennial  and  universal  in 
1  character.    The  presence  of  polar  air  in  such  quan- 
'  tity  for  so  many  months  over  this  part  of  the  world, 
has  been  the  means  of  keeping  back  the  warm 
equatorial  air.  This  cannot,  however,  go  on  for  ever  ; 
I  the  effect  will  probably  be  that  portions  of  tho 
warm  air  (skirmishing  parties,  to  adopt  a  military 
j  simile),  will  attempt  to  force  their  way  through, 
!  differing  in  electrical  condition  from  the  cold  air 
'  with  which  it  comes  in  contact ;  thunderstorms  at 
!  first  local  or  extending  over  a  fow  parishes  will 
I  result.     These  storms  will  increase  in  size  and 
force,  until  the  main  body  of  the  warm  air  forces  its 
way  against  the  opposing  cold  air,  producing  a 
storm  of  unprecedented  violence^which  may  extend 
over  a  great  part  of  Europe.  (      rA/~vrf  I  r> 
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Stoma  of  this  character  showed  themselves  in 
various  parts  of  England  last  summer,  and  again 
this  spring,  but  were  always  driven  back  by  the 
advent  of  fresh  supplies  of  cold  air  from  north-west 
to  north-east.  No  time  can  be  fixed  even  now  for 
the  equatorial  current  to  take  the  mastery,  but  it  is 
very  long  overdue.  It  is  scarcely  necessary  for  me 
to  say  the  question  of  which  current  is  gaining  or 
losing  ground  is  easily  solved  by  means  of  a 
barometer  to  show  whether  the  air  is  increasing  or 
decreasing  in  quantity,  and  wet  and  dry  bulb  ther- 
mometers to  give  the  temperature  and  amount  of 
vapour. 

In  letter  No.  11158  I  indicated  my  intention  of 
giving  the  probable  reason  for  the  unusual  heaping 
up  of  air  over  this  part  of  the  world.  I  will  only  say 
now  I  believe  the  cause  to  be  that  Great  Britain  is 
the  centre  of  the  landed  hemisphere  of  the  globe, 
that  if  we  disregard  both  the  equator  and  the  meri- 
dians, and  divide  the  globe  into  two  hemispheres  in 
such  a  way  that  Great  Britain  is  the  centre  of  one 
and  New  Zealand  that  of  the  other,  it  will  be  found 
that  19  parts  out  of  20  of  the  whole  land  of  the  world 
surround  Great  Britain,  leaving  but  one-twentieth 
of  the  land  for  what  may  be  called  the  watery  hemi- 
sphere. The  very  unequal  radiation  of  heat  from 
hind  and  water  (the  cause  of  land  and  sea-breexes) 
has  doubtless  caused  the  air  (which  I  assume  to  cir- 
culate from  pole  to  pole,  crossing  at  the  equator)  to 
accumulate  in  unusual  degree  over  the  landed  hemi- 
sphere. 

When  the  equatorial  current  has  really  gained  the 
mastery,  very  heavy  rains  are  likely  to  continue  for 
.many  months.  Judging  from  the  weather  experienced 
when  partial  falls  of  the  barometer  occurred  in  July, 
October,  and  November  of  last  year,  and  in  February 
and  March  of  this,  I  fear  the  rains  and  storms  of 
the  reaction  will  prove  disastrous  to  an  extreme 
degree.  At  the  same  time  it  need  not  be  supposed 
thai  I  am  predicting  an  altogether  new  thing.  The 
inspired  writer  of  old  told  us  "  the  thing  that  hath 
been,  it  is  that  which  shall  be  ;  there  is  no  new  thing 
under  the  «un."  A  reference  to  the  "  Dictionary  of 
Dates"  will  show  that  in  1483  floods  occurred  in 
England  which  have  never  been  equalled  since-  In 
the  face  of  the  adage  that  "history  repeats  itself," 
he  would  be  a  bold  man  who  should  say  such  floods 
could  never  occur  again. 

With  your  permission  I  will  call  the  attention  of 
your  readers  to  other  phases  of  this  subject  at  a 
future  time. 

During  the  last  five  days  the  excess  of  air 
over  the  whole  of  Western  Europe  has  been  equal  in 
weight  to  a  sheet  of  iron  rather  over  1  Jin.  in  thick- 
ness extended  over  the  same  area ;  this  excess  is  of 
course  counterbalanced  by  a  corresponding  deficiency 
at  some  part  of  the  world.        W.  G.  Wenley. 


EXPRESS  ENGINES— BROAD  GAUGE. 

[11274.1— It  appears  to  me  that  when  "C.  P." 
(11209)  calls  the  new  Scotch  Express,  on  the  Great 
Northern,  the  fastest  train  in  the  world,  he  does 
scant  justice  to  the  '*  Flying  Dutchman,"  on  the 
Great  Western,  which  considerably  exceeds  it  in 
actual  speed,  as  will  appear  from  the  following 
statistics : — 

The  "  Scotchman"  leaves  London  and  reaches 
Grantham  (105J  miles),  without  stopping,  in  130 
minutes.  The  "  Dutchman"  leaves  London  and 
reaches  Swindon  (77i  miles)  in  87  minutes.  The 
speed  per  hour,  thus  compared,  is— G.  W.  B.  53  2, 
G.  N.  B.  48  5,  miles  per  hour.  Again,  the  Scotoh 
express  reaches  Grantham  (105±  miles)  in  130 
minutes  without  a  stoppage.  The  "  Dutchman" 
reaches  Bath  (106f  miles)  in  133  minutes,  including 
10  minutes'  stoppage  at  Swindon,  and  two  startings 
from  a  state  of  rest.  Surely  there  is  a  great  diffe- 
rence in  actual  speed  here.    To  equal  the  G.  W.  B. 

rd  the  G.  N.  B.  should  reach  Grantham  under 
two  hours.  Let  "  C.  P."  workout  the  problem, 
allowing  properly  for  the  slackening  and  attaining 
full  speed  twice  in  the  course  of  the  G.  W.  B. 
journey— no  slight  thing  with  such  heavy  engines 
and  so  fast  a  train. 

The  whole  journey  from  London  to  York  must  be 
similarly  compared  with  the  G.  W.  B.  run  to 
Exeter  (194  miles)  in  4J  hours,  with  four  stoppages, 
against  188i  miles  in  four  hours,  with  one  stoppage. 

Some  time  since,  in  April,  I  saw  the  private 
serviee  book  of  the  G.  W.  B.  The  "  Dutchman" 
was  thus  timed  to  pass  the  following  stations  : — 


Miles. 


London 

Slough 

Beading 

Didcot 

Swindon 


11-  45 

12-  8  average  48  2 
12-26*  „  55-8 
1245      „  58*8 

112      „  533 


But  I  believe  some  most  extraordinary  runs  have 
been  made  between  Swindon  and  London  by  this 
train.  Will  no  G.  W.  E.  advocate  speak  out  for 
the  honour  of  his  line  P  It  should  never  be  forgotten 
that  nearly  30  years  ago  the  G.  W.  B.  ran  its  Exeter 
expresses  faster  than  any  speed  now  found  in  Brad- 
■haw— that  is,  from  1847  to  1852.  The  9  45  express 
was  timed  to  reach  Didcot  (53i  miles)  in  57  minutes, 
and  often,  as  I  have  seen  stated  publicly,  and  heard 
from  old  G.  W.  B.  guards,  did  it  in  50  minutes. 


What  the  broad  gauge  might  have  done,  had  it 
continued  to  develop,  as  the  narrow  gauge  has,  we 
know  not ;  but  the  certainty  of  its  final  extinction 
seemed  to  take  away  the  seal  for  competition. 
Oxford  was  nearer  London  in  1852  than  it  is  now  in 
1876.  Trains  (two  daily)  ran  through,  when  the 
Birmingham  line  was  opened,  in  70  minutes  (63 
miles).  The  fastest  is  now  85  minutes.  I  remember 
that  on  May  1st,  1851,  at  the  opening  of  the  Great 
Exhibition,  the  engine  "  Emperor"  took  a  train  of 
500  passengers,  in  70  minutes,  to  Paddingtoa.  But 
since  the  gauge  has  been  changed  the  speed  has  been 
greatly  slackened ;  indeed,  the  first  slight  diminu- 
tion followed  the  great  floods  of  1852,  long  before  the 
change.  A.  D.  O. 


EXPRESS  ENGINES— SPEED  OF 
TRAINS. 

[11275.}— I  was  very  glad  to  read  a  letter  in  p. 
434  from  T.  B.  Baddeley.  His  account  of  the 
Midland  Scotch  trains  is  very  good,  and  I  am  sure 
he  is  quite  right  about  the  party  feeling  that  has 
got  into  this  subject.  I  am  sorry  to  sec  it,  as  what 
the  readers  of  the  English  Mechanic  want  is  to 
get  the  real  facts  about  the  engines,  not  party 
opinions.  Now  I  am  sure  I  try  to  give  the  true  facta 
and  yet  because  I  don't  like  the  G.  N.  8ft.  wheel 
engines  and  the  new  G.  E.  engines,  which  are  short 
of  steam,  I  am  attacked  in  a  most  ungentlemanly 
manner,  and  if  it  had  not  been  for  the  letter  from  B. 
Womack,  p.  407,  I  should  not  have  written  any 
more.  Upon  p.  386  Mr.  Chalmers  a-ks  me  about  a 
"  frightful  accident  on  the  Midland,"  and  sayB  some 
one  tried  to  drive,  and  passed  a  signal.  Now 
here  are  the  facts  of  the  case  :— The  train  was 
running,  the  piston  rod  got  hot  (no  fault  of  any  one), 
the  engine  ran  to  the  next  stopping  station ; 
as  soon  as  the  train  stopped  the  driver  got  off,  un- 
coupled, got  ou  his  engine  and  left  the  train,  and 
another  engine  coupled  oa  directly.  As  to  running 
past  a  signal  it  was  not  done,  as  all  the  signals  were 
off  for  him.  There  was  a  gentleman  on  the  engine, 
one  of  the  chief  of  the  Midland  locomotive  depart- 
ment, at  Derby,  but  he  never  tried  to  drive  cleverly 
past  a  signal,  as  Mr.  Chalmers  says ;  so  the  account 
of  the  smash  on  the  Midland,  oa  p.  386,  is  all 
>thing.  I  am  interested  in  letter  p.  463,  from 
C.  P.  '  The  Great  Northern  10  a  m  express  runs 
well — it  has  got  what  the  Midland  has  not,  good 
long  runs.  Why  the  Midland  don't  take  off  many 
of  the  stops  is  a  wonder  to  many.  If  they  stopped 
at  Leicester,  Norman  ton,  Ski  pton,  and  Carlisle,  they 
could  get  to  Edinbro'  in  very  good  time :  they  stop 
too  many  times. 

"C.  P."  gives  the  running  of  the  8ft.  wheel  engines 
as  losing  2  minutes  up  the  bank  and  then  running 
70  miles  an  hour  to  make  up  lost  time.  This  is  just 
why  I  like  coupled  engines  ;  they  go  up  the  banks 
faster  and  theu  don't  have  to  run  at  such  dangerous 
Bpeeds  down  the  banks. 

"  G."  (p.  435)  says  the  G.  N.  engines  are  not 
short  of  heating  surface.  I  think  tbey  are ;  and 
"  C.  P."  (p.  358)  says  what  I  say  about  small 
heating  surface  and  sharp  blast  is  perfectly  true,  and 
all  your  other  readers  have  stated  that  the  heating 
surface  is  small.  Now,  "  G."  compares  with 
respect  to  the  Midland  on  p.  434.  The  Midland 
have  1,225ft.  of  heating  surface,  and  cylinders 
17  x  24.  The  G.  N.  have  only  1,165ft.  of  heating 
surface,  and  cylinders  18  x  28.  Thus  the  Midland 
have  60  more  feet  of  heating  surface,  but  their 
cylinders  are  lin.  less  diameter,  and  4in.  less  stroke, 
so  they  do  not  use  nearly  so  muoh  steam ;  and, 
taking  proportion  of  heating  surface  to  sise  of 
cylinders,  you  will  see  the  G.  N.  are  very  short. 

Now,  I  have  had  a  little  work  with  a  single 
engine.  I  have  run  a  coupled  engine  up  to  a  few 
weeks  ago,  and  have  not  lost  a  minute  this  year, 
with  trains  of  10  to  18  carriages,  and  the  coal  I 
burnt  averaged  311b.  in  January,  3 J.  jib.  in  February, 
321b.  in  March,  291b.  in  April,  and  271b.  in  May. 
Now,  my  engine  has  been  in  shop ;  I  have  a  single 
one.  I  can't  get  up  the  banks  fast  enough  ;  I  have 
to  run  down  sharp  to  keep  time.  I  have  lost  time, 
and  burnt  32|lb.  per  mile ;  and  I  am  glad  my 
coupled  engine  is  at  work  again  to-day.  It  took 
16  carriages  with  26lb.  per  mile,  and  last  week  I 
averaged  10  carriages  and  241b.  I  have  lately  seen 
some  engines  with  steel  solid  wheels.  What  is  the 
advantage  ? 

Will  some  one  say  how  the  Midland  engine  tires 
are  fastened  on  ?  It  is  not  Mansell's  plan,  but  it  is 
used  on  all  engines  now.  Will  some  one  give  the 
tractive  force  of  the  Midland  express  engines  for  the 
"Scotchmen,"  18  x  24,  wheel  6ft.  8in. ? 

Express  Driver 


New  Induction  OoiL— Prof .  John  Trowbridge, 
of  Harvard  (Mass.),  has  made  a  new  induction  in- 
strument, in  which  the  fine  wire  of  the  coil  is  distri- 
buted upon  two  straight  electro-magnets  ;  the  cores 
are  bundles  of  fine  wires ;  the  armatures  are  thin 
soft-iron  plates.  The  strength  of  the  electric  spark 
is  increased  400  per  oent. ;  its  length,  100  per  cent. 


REPLIES  TO  QUERIES. 

V  In  their  answers,  Corretpondentt  art  rs. 
tpeetfully  requested  to  mention,  in  eadiimstasoL 
the  title  and  number  of  the  query  atked. 


[25328.1— Mildew  on  Vine*.— "8.  R."  men. 
mends  sulphur  for  mildew.  Sometime*  this  is  swt, 
ward  to  use,  and  doesn't  look  nice  on  the  leaves.  Taf 
best  remedy  and  most  effectual  for  mildew  urf 
insects  too,  is  a  solution  of  tulphuret  of  bat 
Syringe  the  vines  two  or  three  tunes  before  % 
grapes  are  ripe,  and  brush  the  stems  over  with  it 
and  no  mildew  will  come.  I  always  made  mine:  it 
is  very  soon  done,  and  is  very  cheap,  comparaurth 
costing  hardly  anything,  and  is  perfectly  sore.— 4 
T.  Scott. 

[26796.]  — Bogie  Locomotives.  —  Mr.  May* 
seems  to  nave  misunderstood  Mr.  Boyd.  The  facta 
about  the  G.  E.  B.  leading  bogie  engines  are  these: 
—Mr.  Johnson  rebuilt  a  few  of  the  7ft.  tingle 
express  engines,  and  placed  two  of  them  onTxxriei. 
The  boilers  of  these  were  altered.  The  date  on  than 
engines  is,  I  believe.  1873.  They  are  probably  tie 
engines  to  which  "Express  Driver"  refers.  Is 
1874  Mr.  Johnson  built  two  new  inside  cylinder 
4-coupled  engines— 301  and  802.  They  did  net 
answer,  owing  to  the  fire-box,  but  are  all  right  sow. 
301  and  302  are  the  only  engines  on  the  0.  E.  E. 
with  leading  bogie  and  inside  cylinders ;  therefore 
Mr.  Mayer  can  easily  say  if  they  are  the  eotian 
which  he  saw  at  Stratford.  Tbey  were  working 
about  in  Stratford  yard  in  1875.  Mr.  Boyd  hn 
always  proved  himself  a  most  able  and  eoorteno 
correspondent,  and  as  he  volunteered  informaaai 
about  these  engines,  and  can  have  no  conceinUt 
object  in  misrepresenting  facts,  it  seems  scarcely 
fair  to  treat  him  like  a  reluctant  witness  mute 
cross-examination.— G. 

[85796.]— Bogle  Locomotives.— My  letter  oa 
bogie  locomotives,  written  about  July  10,  setmi  to 
have  been  lost  in  the  post,  as  it  has  neither  beet 
published  nor  its  receipt  acknowledged,  so  I  mast 
rewrite  what  I  then  said.  "Express  Driver,"  p. 
410,  says,  "  I  cannot  understand  Mr.  Boyd,  tit 
seems  to  suppose  the  new  engines  are  short  of  tteu 
because  there  is  a  bogie."  Now  refer  to  mv  letter, 
p.  336.  I  said,  "why  the  new  4-coupled  borii 
engines  are  short  of  steam  I  cannot  say.  1  reppo* 
*  Express  Driver '  would  say  it  is  because  the  lead- 
ing end  rests  on  a  bogie."  (Written  ironically.)  Now. 
nothing  but  a  wilful  perversion  of  these  words  cow 
make  it  appear  that  I  myself  thought  that  the  bogie 
was  the  cause  of  the  want  of  steam.  But  learn: 
this,  and  turning  to  the  other  class  of  bogie  engisei 
that  Mr.  Mayer  has  written  about,  "Eipm 
Driver  "  says  he  does  not  know  the  numbers.  Ho*, 
then,  does  he  know  the  engines  Mr.  Mayer  refers  to. 
and  how  can  he  know  if  Mr.  Mayer  is  right  or  wrong ' 
Mr.  Mayer  says,  p.  491,  "I  am  at  a  loss  to  know 
why  the  numbers  are  introduced."  Simply  for  the 
purpose  of  giving  correct  information.  I  reify 
think  it  is  only  wasting  valuable  space  to  cental 
the  discussion  about  these  two  engines,  as  both  Mr. 
Mayer  and  "  Express  Driver "  seem  to  know  n 
little  about  what  tbey  are  writing.  In  his  orignal 
query,  p.  158,  Mr.  Mayer  asked  why  the  4eoopM 
bogie  locomotives,  bearing  date  1874,  re<nurei 
"  taking  to  pieces.'*  Now,  I  would  say  for  tha  h»t 
time  (and  omitting  the  numbers,  as  he  doss  not  Mb 
my  quoting  them)  that  only  two  4-coupled  born 
locomotives  were  built  on  the  G.  E.  B.  in  1874,  sad 
these  two  have  had  new  fire-boxes  only,  and  not  po* 
boilers.  Mr.  Mayer  is  welcome,  if  he  likes,  to  think 
"  Express  Driver"  is  correct.  It  will  not  altar  the 
facts  of  the  case.  I  can  only  say  that  in  tbii  in- 
stance, as  in  many  others,  "Express  Driver"  hu 
shown  that  he  makes  statements  without  wall; 
"  knowing  "  anything  about  wh%t  he  writes.  It  a 
just  the  same  as  in  the  case  of  the  8ft.  G.  N.  K. 
engines  which  burnt  so  mueh  coal,  and  where  he  ho 
been  proved  wrong  beyond  all  doubt  (p.  489.  letter 
11238).  I  have  not  liked  to  speak  out  as  plainly  u 
Mr.  Chalmers  does  in  this  letter,  yet  still  I  have  fett 
for  some  time  past  that  not  the  least  reliance  cooM 
be  placed  on  "Express  Driver's"  statements.  We 
were  told,  on  p.  407,  that  "  Express  Driver's '  in- 
formation was  just  what  was  wanted  in  this  an- 
cussion,  but  I  would  ask  what  is  the  use  of  it  if.  *» 
soon  as  given,  it  is  proved  incorrect  ?  Let  "  Expnn 
Driver  '  read  and  for  the  future  act  upon  the  ex- 
tract from  Montaigne's  essays  that  stands  at  theta- 
ginning  of  "  Letters  to  the  Editor  "— "  I  would  baw 
everyone  write  what  he  knows,  and  as  much  ss  he 
knows,  but  no  more."— A..  G.  Boyd. 

[25906.]— Dietanoe  Measurer.— I  beg  to  thank 
"  A  Melbournite  "  for  his  reply,  but  I  cannot  very 
well  have  a  second  ratchet-wheel,  the  4- teeth  one- 
Can  he  not  arrange  it  for  me  without  the  otitf 
ratchet,  the  other  part  of  the  train  beingadrnirsUe, 
as  by  altering  the  rise  of  the  first  wheel  I  can  apply 
it  to  any  sized  road  wheel  P— Mtjsicub. 

[26172.]—  Mechanical  Problem  (U.OJ.-Th* 
resultant  would  not  be  "  nil,"  and  the  reason  » 
obvious,  from  the  following  considerations  r—W 
The  momentum  of  an  inelastic  body  is  spent  at  we 
instant  of  impact,  provided  the  body  struck  w  ny 
elastic  also.  2nd.  The  momentum  of  an  eh"*^ 
not  spent  at  the  moment  of  impact,  because  tae  we 
opposite  to  that  of  impact  moves  forward  to  «* 
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extent  its  elasticity  will  allow.  From  these  con- 
siderations we  see  what  will  be  the  result  in 
"  Evitor's"  problem :  one  end  of  the  roil  will  be 
subjected  to  all  the  force  of  the  ball  as  soon  as  it 
strikes,  while  the  other  end  will  not  receive  all  the 
force  until  after  it  has  struck— thus  causing  an  un- 
equal pressure  when  they  both  strike,  which  will 
cause  a  resultant.— Ionokancb. 

[26220.]  —Trigonometry  (TJ.QJ.— The  first  part 
of  this  query  has  already  been  answered  by  Mr.  T. 
Mitcheson.  The  following  is  the  solution  of  the 
second  part— viz.,  given  log.  8  «=  '9080000  sad  log.  9 
=  -9642485,  find  log.  71 J : 

Log.  V1J  =  ftloff.lt 
■  t  log.  I 
=gJOo9.3loff.2) 

log.  8  =  3  log.  2 
•9033900  =  3  log.  2, 
log.  2  =  -3013300. 

9  =  3*. 
log.  9  =  2  log.  3, 
'9542426  =  2  log.  3, 
log.  3  =  '4771213. 
Substituting  these  values  for  log.  2  and  log/3  in 
equation  (1),  we  get- 
Log.  V 1 J  «  ft  (-4771213  -  '8010300) 
=  ft  ('1760913) 
■  '0880456. 

 PAI.I.AnlUM. 

[26247.1—  The  Muatel  Instrument. —"  Saul 
Rymea  "  nas  not  given  me  the  information  I  wanted 
to  know.  What  Tasked  was  the  depth  of  channels 
at  both  ends,  and  the  sizes  of  reed  and  pallets' 
apertures  of  the  model  in  question,  not  what  I  might 
or  may  do.  No  doubt  "  8.  R."  will  be  surprised 
whan  I  say  that  I  hare  made  a  double  manual  instru- 
ment with  4}  rows  of  reeds,  Ac,  which  pleases  every 
one  who  has  seen  it,  for  organ  quality  of  tone,  ana 
practical  men  in  the  trade  express  their  satisfaction 
with  it.  So,  you  see,  I  have  had  practice.  I  ask 
for  exact  dimensions  to  go  to  work,  without  losing 
time  by  experimenting.  I  shall  wait  with  patience 
to  see  what  "  Eleve  "  has  to  say,  which  will  be  in- 
teresting to  many  subscribers  as  well  as  to — W.  O.  D. 

[26250.1— Cockroaches.— Some  time  since  Mr. 
O.  Morton  recommended,  in  the  English  Me- 
chanic, as  a  perfect  cure  for  cockroaches.  \\b.  of 
powdered  borax,  to  be  spread  on  paper  and  placed 
svbout  their  haunts,  adding  that  the  things  could  not 
live  in  the  presence  of  this  substance,  but  would  all 
disappear  in  a  very  short  time.  One  or  two  queries 
suggest  themselves :  1.  Why  Jib.  of  borax ;  why 
not  ftoz.  or  1001b  ?  2.  If  the  things  cannot  live,  is  it 
meant  that  they  die  ?  And,  3,  if  they  all  disappear, 
do  they  <ro  to  the  attics  or  to  the  next  house  P  Being 
annoyed  to  a  most  painful  extent,  amounting  almost 
to  a  platrue  (probably  originating  in  the  removal  of 
a  stove  in  the  kitchen),  the  things  being  at  night  on 
the  stairs  and  in  the  bedrooms,  and  to  be  heard 
behind  the  paper  from  the  attic  to  the  basement,  I 
was  delighted  to  read  of  such  a  perfect  cure,  and 
instantly  purchased  the  required  Jib.  of  borax.  I 
must  confess  that  I  fancied  for  a  night  or  two  there 
were  fewer  beetles,  but  after  more  than  a  week's 
trial  of  the  substance,  I  find  them  again  on  the  in- 
crease, hud  cannot,  therefor''.  ibscribe  to  the  per- 
fect efficiency  of  Mr.  G.  Morton's  receipt.  Can  any 
of  your  readers  suggest  a  real  and  genuine  remedy 
for  the  extermination  of  this  pest  ?  If  so,  I  should 
be  grateful.  Keating  s  powder  has  only  a  tempo- 
rary effect.— P.  F.  M. 

[26252.]  —  High  Power  Object-Glass  for 
Mioro scope  (TJ.Q.).— I  have  waited  until  this 
question  was  placed  amongst  the  "Unanswered 
Queries"  in  the  nope  that  some  hitherto  unpublished 
methods  of  accurately  centreing  with  the  highest 
powers  might  have  been  mode  known  to  us.  As  a 
matter  of  fact,  the  best  textbooks  extant  are  almost 
silent  on  this  subject ;  and  whilst  the  most  skilful 
opticians  produce  for  us  exquisite  high-power  lenses, 
ranging  from  the  1-16  inch  to  the  1-75  inch,  in- 
Tohring  in  their  successful  use  considerable  practical 
difficulty,  no  treatise  yet  published  gives  even  a 
eerri cable  hint  as  to  the  difficulties  they  present  or 
the  methods  by  which  these  may  be  overcome. 
ThiB  undoubtedly  arises  from  the  extremely  small 
use  that  has  been  made  of  these  high  powers  (at 
least  the  l-25th,  the  l-35th.  the  l-SOth.  and  the 
l-76th)  in  real  scientific  work,  which  again  appears 
to  be  explained  by  the  difficulty  there  is  in  using 
them  with  good  results  because  an  easily  applied 
method  of  centreing  and  illuminating  had  not  been 
published  :  for  it  is  in  these  two  points  that  seven- 
eighths  of  the  difficulty  is  found.  What  is  really 
required  is  that  the  optical  axis  of  the  sub-stage 
condenser  should  be  absolutely  coincident  with  the 
optical  axis  of  the  object-glass.  The  practical  need 
of  this  accuracy  increases  with  the  magnifying 
power  and  perfection  of  the  lens ;  and  the  difficulty 
increases  in  the  same  manner,  for  the  "  front  com- 
bination" or  set  of  lenses  in  the  object-glass  through 
which  tho  light  from  the  condenser  passes  is  in 
many  instances  not  more  than  the  l-30th  to  the 
l-40th  of  an  inch  in  diameter,  and  it  is  the  optical 
centre  of  this  which  has  to  be  found.  The  usual 
method  of  centreing  is  to  employ  a  stop  with  a 
small  hole  placed  centrally  in  it,  either  under  or 
over  the  optical  combination  of  the  condenser,  or  to 
use  one  of  the  leaser  apertures  in  tho  diaphragm  of 
the  more  complex  condensers;  and,  with  an  object- 
glass  of  moderate  power,  to  make  the  luminous 
spot,  which,  with  lamp  or  day  light,  will  thus  be 


seen  in  the  field  quits  central  by  means  of  the 
"centreing  screws,"  with  which  all  well-fitted 
sub-stages  are  provided.  By  this  means  of  course  a 
disc  of  light  is  seen,  when  all  is  adjusted  properly, 
In  the  centre  of  a  black  field.  This  is  supposed  to 
"centre  the  instrument,"  and  it  is  presumably 
ready  for  the  application  of  any  power  that  may  be 
required.  The  fallacy  of  this  in  practice  soon  makes 
itself  manifest.  Even  supposing  that  the  means 
used  have  actually  secured  optical  centreing  with  the 
power  employed,  it  speedily  makes  itself  plain  that 
IB  transferring  the  most  delicately-finished  and 

Efectly  made  lenses,  although  by  the  same  and  the 
t  makers,  that  there  is  a  deviation  in  their 
centreing,  and  centre  must  be  found  for  each  lens 
employed.  The  centreing  of  the  1-I6th  will  not 
completely  answer  for  the  l-25th  or  l-50tk.  This 
being  the  case,  tho  first  requirement  is  that  there 
lie  in  the  diaphragm  of  the  condenser,  under  the 
optical  combination,  an  aperture  small  enough  to 
be  less  even  than  the  field  of  the  l-50th,  so  that  the 
image  of  this  aperture  when  presented  to  and 
magnified  by  that  power  may  still  be  a  spot  of  light 
in  a  black  field,  as  in  Fig.  1.  In  this  way  every 
glass  can  be  centred  separately.  But  merely  having 
a  disc  of  light  in  the  centre  of  a  black  field.  1  have 
recently  shown,  is  not  optical  centreing.  [Monthly 
Microscopical  Journal,  April  1,  1876.]  If  the 
mirror  or  prism  used  to  reflect  the  illuminating 
beam  be  moved  at  an  angle  to  the  right  or  left  when 
a  1th  inch  objective  is  "centred"  in  this  way,  a 
shaft  of  light  will  dart  up  in  tho  opposite  direction, 
as  is  shown  diagram  matically  at  a  and  6  in  Figs.  9 


and  3.  But  if,  now,  the  position  of  the  image  of 
the  flame  upon  the  mirror  or  prism  were  delicately 
altered  to  the  right  or  left,  or  up  or  down,  it  was 
discovered  that  this  shaft  of  light  diffused  itself 
from  an  intensely  bright  centre  over  a  fourth  or  a 
third  or  a  half  the  field,  as  in  Fig.  4,  where, 
although  the  source  of  illumination  is  only  an 
aperture  of  the  l-80th  or  1-  100th  of  an  inch,  gives 
an  exquisite  and  almost  equal  diffusion  of  light 
over  half  or  more  of  the  "field."  But  as  this 
brought  with  it  palpable  advantages  an  effort  was 
made  to  diffuse  the  light  from  this  minute  aperture 
over  all  the  field.  By  patient  and  continuous  effort 
this  was  done,  the  result  being  wholly  dopeudont 
upon  the  position  of  the  image  of  the  flume  being  an 
exact  point  on  the  mirror  or  prism.  Fig.  5  gives  an 
idea  of  the  appearance  which  this  illumination 
presents  to  the  eye.  It  is  a  drawing  of  the  field  of 
a  ftth  objective,  and  the  aperture  through  which  the 
light  is  admitted  is  the  l-POth  of  nn  inch.  This 
minute  spot  of  light  looks  like  a  brilliant  sun,  the 
beams  of  which  are  radiated  equally  in  all  directions, 
and  which  grow  slightly  less  intense  as  they  reach 
the  margin.  It  became  manifest,  then,  that  the 
secret  of  this  method  of  central  illumination  was 
getting,  the  image  of  the  flame  at  an  exact  spot  upon 
the  prism  or  mirror— a  discovery  which  was  the 
result  of  persistent  labour  on  the  part  of  my 
colleague  and  myself.  But  the  advantage  of  this 
cent  r.il  method  of  illuminating  is  so  great  that  it  is 
simply  impossible  to  over-estimate  it.  Ass  "  central 
light"  it  was  of  the  utmost  value  in  our  researches : 
but  for  the  use  of  high  powers  in  any  direction  ana 
for  any  purpose  its  advantage  is  immense— in  fact, 
they  are  never  used  to  perfection  without  it.  But 
the  difficulty  was  to  get  it.  How  great  this  difficulty 
is  any  one  may  discover  for  himself  if  he  will  take 
a  lamp  and  merely  with  the  movement  which  the 
hand  can  effect  endeavour  to  obtain  it.  Tet  if  the 
name  can  be  easily  moved  horizontally  and  per- 
pendicularly to  the  1-100  of  an  inch  this  illumination 
can  be  obtained  with  the  utmost  esse  in  from  three 
to  five  minutes.  Having  determined  this,  I  devised 
an  apparatus  for  moving  the  source  of  light  with 
the  ease  and  accuracy  needful,  which  is  fully 
described  and  figured  in  the  April  number  of  the 
Monthly  Microscopical  Journal,  and  the  apparatus 
is  at  present  to  be  seen  at  the  Loan  Collection  of 
Scientific  Instruments  at  South  Kensington.  I 
need  hardly  say  that  having  found  the  illumination 
required  with  the  ith  inch  objective  it  is  a  matter  of 
simple  readjustment  on  putting  on  any  high  power 
in  its  place  to  gefrthe  same  result  with  it— W.  H. 
Dallinokb. 

[26257.]— Animal  and  Vegetable  Pood. — "  A 
Vegetarian,"  p.  466.  tells  Mr.  Kendall  that  he  should 
not  answer  queries  he  does  not  quite  understand.  If 
"  A  Vegetarian  "  draws  this  rule  himself,  he  would 
have  to  keep  a  strict  silence  on  the  subject  of  diet,  * 
of  which  he  does  not  seem  to  know  enough  to  prove 
that  there  is  much  he  does  not  understand.  For  ex- 
ample, he  argues  that  because  the  digestive  organs 


of  men  differ  is  some  respects  from  those  of  animals, 
whose  food  is  the  raw  flash  of  their  prey,  that  men 
are  not  adapted  to  feed  in  part  upon  cooked  flesh  of 
animals  killed  for  food,  although  he  can  hardly  be 
ignorant  that  most  men  and  all  Irishmen  eat  cooked 
flesh  meat  when  they  can  get  it,  and  that  whole 
tribes  of  people  eat  little  else  than  animal  food— a 
tolerably  convincing  proof  that  their  organs  are 
adapted  for  (litres ting  it.  It  is  true  that  many 
people,  especially  some  inhabiting  warm  climates, 
lire  chiefly  or  entirely  on  vegetables,  but  the  great 
majority  live  and  thrive  on  a  mixed  diet,  and  it  so 
happens  that  the  most  energetic,  the  conquering  and 
governing  races  of  mankind,  are,  and  always  have 
been,  flesh-eaters.  I  do  not  at  this  moment  remember 
even  one  exception.  "A  Vegetarian  "  speaks  of  it 
being  supposed  a  few  years  ago  that  vegetables  were 
entirely  destitute  of  asote  or  nitrogen.  It  never  was 
so  supposed  by  those  who  knew  anything  about 
nitrogen,  or  by  any  who  knew  that  the  flesh  of  vege- 
table-feeding animals  contained  that  element,  for 
whence  else,  except  from  their  food,  could  they  have 
obtained  it  ?  Another  vegetarian,  if  not  the  same, 
a  short  time  since  argued  that  men  cannot  be 
naturally  flesh-eaters  (although  they  take  to  it  very 
spontaneously)  because  they  have  not  claws  for 
catching  or  fangs  for  rending  their  still  living  prey  ; 
but  man  is  the  only  fire-using  and  tool-making 
animal,  and  amongst  the  most  universal  uses  of  fire 
is  that  for  cooking,  and  the  commonest  tools  are 
those  for  catching  and  killing  auiinals  for  food. 
Nay,  the  strictest  vegetarians  destroy,  and  cannot 
avoid  destroying,  innumerable  animals,  if  not  for, 
but  with  their  food.  "A  Vegetarian,"  who  has  not 
thought  it  unbecoming  to  designate  a  supposed 
opinion  of  our  valuable  correspondent  (Mr.  Lan- 
caster) as  absurd,  has  quoted  and  adopted  as  his 
own,  as  if  he  supposed  it  had  scientific  value,  a 
rhapsody  of  the  very  imaginative  but  uot  very  accu- 
rate poet,  Shelley,  in  which  he  seems  to  class  animal 
feeders  as  ninongst  the  sensual  and  indocile.  "  A 
Vegetarian  "  began  by  telling  us  that  Mr.  Bendell 
was  quite  mistaken  in  soring  that  the  Irish  are  not 
vegetarians.  Now.  the  Irish  have  many  fine  quali- 
ties, but  great  docility  is  not  a  leading  characteristic 
of  the  race,  and  when,  as  is  not  uncommon,  they 
show  indocility,  it  is  more  likely  to  be  tho  effect  of 
"a  light  whiskey  dint"  than  of  excess  in  animal 
food.  Lastly,  "  A  Vegetarian  "  tells  that  "  instinct 
is  in  harmony  with  itself.  When,  by  smell,  sight, 
and  taste,  an  object  allures  man  to  eat,  we  may  be- 
lieve  such  an  object  to  be  his  natural  and  reasonable 
food."  Such  is.  indeed,  the  general  belief,  and,  to 
a  hungry  man,  few  objects  are  inoro  alluring  to  his 
sight,  smell,  and  taste  than  a  nicely-broiled  salmon 
steak,  or  a  slice  of  roasted  sirloin,  to  which  most  of 
us  would  like  to  add  some  boiled  potatoes  or  cab- 
bage ;  but  we  arc  not  more  or  less  allured  by  raw 
meat  than  by  raw  potatoes,  the  first  being  disgust- 
ing, the  latter  nasty— neither  fact  proving  that 
animal  as  well  as  vegetable  food  is  not  as  suitable 
for  us  as  it  is  agreeable— a  conclusion  that  all  ex- 
perience confirms. — M.  R.  C.  S. 

[•  On  the  contrary,  we  think  "  A  Vegetarian,"  in 
his  able  reply,  shows  that  he  is  acquainted  with  the 
subject  on  which  he  writes.  Ho  might,  with  equal 
propriety,  say  to  "  M.  K.  C.  S."-"  physician,  heal 

[262 57 J— Animal  and  Vegetable  Food.— On 
p.  4)  1 1  find  some  extraordinary  statements  concern- 
ing food.  One  writer  seems  to  think  that  the  cases 
he  gives  are  of  great  value,  forgetting  that  there 
may  be  many  other  causes  to  account  for  the  effects 
noticed  besides  the  mere  food.  What  is  it  in  animal 
food  that  cannot  be  found  in  vegetable  ?  Another 
writer,  after  pointing  out,  what  some  seem  to  for- 
get, that  a  great  doal  depends  on  the  idiosyncrasy 
of  an  individual,  says  that  sedentary  occupations  find 
advantage  in  vegetarianism.  This  is  contrary  to 
the  teaching  of  the  doctors  and  to  known  facts. 
Muscular  labour  is  as  well  supported,  if  not  better, 
on  vegetarian  diet  as  on  flesh  diet  (how  much 
meat  can  labourers  get  nowadays  r),  while  flesh 
meat  is  best  for  sedentary  labour.  I  should  like  to 
see  proof  that  the  human  stomach,  Ac,  cannot 
"  take  such  a  quantity  of  vegetable  matter  as  would 
be  requisite  to  full v  meet  the  waste  incurred  during 
severe  bodily  exertion."  I  think  I  could  produce  a 
few  living  contradictions  of  this  rather  flimsy  asser- 
tion. It  has  been  long  ago  poiutod  out  that  it  is  not 
What  a  man  eats,  but  what  he  assimilates,  that  is 
his  food.  We,  however,  hear  people  talk  learnedly 
of  the  nitrogen,  Ac,  contained  in  peas,  beans,  Ac, 
without  a  thought  of  how  much  of  it  passes  away 
Unutilised.  It  is  the  sarao  with  all  kinds  of  foods. 
If  you  fed  a  locomotive  with  coal-dust,  and  blew  half 
of  it  out  of  the  chimney,  would  it  not  be  absurd  to 
say— What  a  powerful  engine  is  this  ?  See  what  a 
lot  it  eats.  Or,  this  must  be  the  best  food,  for  see 
how  readily  it  is  digested.— Pouk  and  Beans. 

[26289.]— Pot  Barley.— This  is  a  synonym  for 
what  is  better  known  perhaps  as  Scotch  barley.  The 
husks  are  removed  by  a  mill,  but  not  to  such  an 
extent  as  in  pearl  barley.  That  is  all,  I  believe.  The 
pearl  barley  not  only  has  the  husk  almost  entirely 
removed,  but  the  grain  is  rounded  by  the  action  of 
the  mill.  Hence  pot  barley  should  be  more  easily 
digested  than  pearl  barley — Saul  Etmxa. 

[26287.]— A  New  Railway  Coupling— A  brief 
description  of  this  coupling  appeared  on  p.  378. 
There  is  nothing  very  remarkable  in  it,  as  it  is  only 
one  of  the  double-hook  type— that  is,  in  which  the 
coupling-hooks  ride  over  one  another  and  can  be 
bed  by  let  ws  from  the  side,— J.  M,  S. 
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[28310.1 — Pumping. — Meroary  ia  about  13J  times 
h  wmer  than  water ;  then,  if  the  atmospheric  pressure 
is  such  that  it  balances  2*62  feet  of  perpendicular 
column,  the  water  will  rise  theoretically  13  6  x  2 '62  = 
34ft.  But  if  the  pressure  is  only  2'41ft.,  it  will 
rise  only  13'6  x  2*41  =  325ft.  If  still  further  re- 
duced to  2-33ft.,  it  will  only  rise  13  5  x  2  33  =  314ft. 
This  leaves  no  reserve  power  to  overcome  friction  of 
flowing:  water,  or  to  lift  extra  weight  of  clack,  and 
overcome  friction  of  same.  But  why  want  it  any- 
where near  the  full  limit  of  height  ?  Be  humble, 
and  keep  on  the  safe  side.  Ban  no  risks,  bat  keep 
your  backet  and  clack  as  low  as  water  standage  will 
permit.  When  engines  are  running  pretty  quick, 
and  long  strokes  of  pumps  in  shaft,  with  suction- 
pipes  anything  like  30ft.  from  surface  of  water  to 
bucket  at  top  of  stroke,  is  very  dangerons,  because 
water  flows  up  suction  pipe  very  slowly  at  that 
height,  sometimes  slower  than  the  bucket,  conse- 
quently leaviug  a  vacuum ;  and  when  backet  descends 
again,  meets  .the  rising  column  of  water,  giving  a 
tremendous  thump  in  shaft,  to  extreme  risk  of 
s peers,  bnnton  couoreena,  bucket,  and  clack  doors. 
Where  two  clacks  in  suction-pipe  are  used,  the  second 
one  is  merely  indicative  of  ignorance  of  the  designer, 
so  far  as  attempting  to  lift  a  longer  length  of  water 
in  suction-pipes.  It  must  be  evident  that  when  the 
bucket  is  rising,  both  clack-lids  are  lifted  up  at  the 
time;  consequently  the  lift  is  practically  one.  I 
have  seen  it  done,  but  the  result  is  simply  extra 
expense,  and  a  B*'de  laugh  on  the  part  of  brother 
engineers. — Hopton. 

[26312 .]— Washing  Flannel.— I  know  by  ex- 
perience the  trouble  "  L.  S.  C."  has  had ;  and  (1) 
the  reason  for  his  flannels  shrinking  is  that  they  are 
washed  ia  too  hot  water  ;  (2)  that  the  soap  used  ia 
too  strong  in  alkali :  ana  (3)  a  good  many  washer- 
women use  some  of  the  powders  or  other  prepara- 
tions so  advertised  for  washing.  When  once  the 
shrinking  has  begun  nothing  can  be  done,  but  with 
a  new  flannel  it  may  be  in  great  measure  prevented. 
Soak  the  flannel  for  a  night  in  cold  water  when 
dirty,  and  the  next  morning  wash  it  with  card  soap 
in  very  lukewarm  water.  Don't  wring  them,  but 
press  the  water  out  and  hang  to  dry.— E.  T.  Scott. 

[26331.1— Heating  Greenhouses.—  There  is  a 
great  difference  between  a  hot-house  and  a  green- 
house. Iam  speaking  of  the  latter  as  commonly 
used  for  pelargoniums  and  the  generation  of  green- 
house flowers.  In  this  case  in  the  winter-time  no 
one  need  trouble  about  keeping  the  greenhouse 
warm.  It  doesn't  require  it,  and  only  needs  to  keep 
the  frost  out.  The  great  thing  is  from  November  to 
February  to  give  very  little  water— the  less  the 
better— and  to  give  as  much  fresh  air*  as  possible. 
In  frosty  weather  one  of  those  new  warming  stoves 
will  answer  well.  I  use  a  small  one,  with  about  lin. 
wick,  which  1  made  before  the  new  one  came  in,  and 
it  answers  every  purpose.  "  W.  H.  B."  never  need 
trouble  if  he  can  keep  the  temperature  up  to  30°  in 
frosty  weather.  But,  of  course,  if  he  wants  to  use 
his  greenhouse  as  a  hot-house,  a  different  manage- 
ment would  be  required.  It  would  save  a  good  many 
trouble  and  expense  if  they  would  settle  in  their 
own  minds  which  of  the  two  houses  they  mean  to 
have.  From  what  I  have  seen  I  should  think  the 
new  warming  stove  would  be  found  very  useful.  I 
find  it  so.— E.  T.  Scott. 

[263320-Length  of  a  Strap.-I  regret  that  I 
committed  such  an  oversight  as  to  take  the  diameters 
of  the  pulley  for  their  radii,  but,  on  the  other  bund. 
I  can  see  no  error  of  reasoning  ia  my  solution,  ana 
I  do  not  doubt  that,  with  the  correct  values  of  B 
and  r,  it  would  yield  a  correct  answer,  but  being 
very  much  pressed  for  time,  am  unable  to  go  through 
it  again  at  present.  In  reply  to  "  Biu-Andak,''  I 
may  state  that  the  solution  of  "Feu wick"  is  in- 
correct, as  he  has  assumed  that  the  strap  passes 
exactly  half  round  each  pulley,  while,  as  the  pulleys 
are  unequal  in  size,  it  really  passes  more  than  half 
round  the  larger  one,  and  leas  round  the  smaller. — J. 
H.  Drake. 

128367.  J— Sound  Measurer—  Oneof  the  simplest 
methods  of  determining  the  number  of  vibrations  of 
a  musical  sound  is  by  means  of  Savart's  apparatus 
(so  named  from  the  inventor  Savart).  I  believe  it 
is  not  patented.  The  machine  consists  of  two  wheels, 
A  and  B,  fixed  in  a  wooden  frame,  the  smaller  having 


a  certain  number  of  teeth  in  the  rim.  They  are  so 
adjusted  that  B  is  made  to  revolve  with  great 
rapidity,  its  teeth  hitting  upon  a  card  fixed  at  C. 
The  number  of  revolutions  of  tho  wheel.  B,  is  in- 
dicated by  a  counter  attached  to  its  axis  at  D.  The 
method  of  procedure  will  be  understood  by  an 
example.  Supposing  we  require  the  number  of 
vibrations  of  a  tuning-fork  we  first  sound  the  fork 
and  place  it  on  a  sounding  box,  and  gradually 
increase  the  revolution  of  the  wheel,  B.  until  the  note 
emitted  by  the  card  corresponds  with  that  of  the 
fork.  We  should  keep  them  in  unison  for  a  number 


of  seconds— say  ten.  Now,  if  we  suppose  that  there 
are  100  teeth  in  the  wheel,  B,  and  that  during  the  10 
seconds  the  counter  indicates  30  revolutions,  we 
shall  have  3,000  as  the  number  of  shocks  or  vibra- 
tions given  to  the  card  in  that  time.  Hence  3,000, 
divided  by  10  or  300,  will  be  the  number  of  vibrations 
the  fork  performs  per  second.  Having  to  construct 
one  of  these  machines  in  the  course  of  a  week  or  two, 
I  shall  be  pleased  (with  oar  Editor's  leave)  to  give 
"  W.  Z.  A."  any  further  information  he  may  require 
if  he  wishes  to  construct  the  machine.  —  Wk.  J. 
Chivies. 

J 26383 . ]  —Chlorinated  Soda.— If  "  J.  L."  will 
:  at  the  shops  where  they  sell  chloride  of  lime  for 
chloride  of  soda,  he  will  perhaps  get  what  he  wants. 
Probably  the  chloride  of  soda  being  so  seldom  used 
it  may  be  as  seldom  kept.— E.  T.  Scott. 

[28380.1  —  TJnintoxioating  Drinks.  —  Our  fa- 
vourite arink,  especially  in  the  winter  time,  is 
nectar— not  the  nectar,  however,  of  the  shops.  It 
is  very  simple,  pleasant,  and  generally  liked.  Dis- 
solve 2lbs.  of  loaf  sugar  in  3  quarts  of  hot  water. 
When  cool,  add  quite  {ot.  of  tartaric  (or  preferably 
of  citric)  acid,  and  a  teaspoonful  of  fresh  essence  of 
lemon.  Colour  according  to  fancy  with  burnt  sugar, 
strain,  and  bottle.  Will  keep  two  or  three  weeks, 
and  improves  by  being  made  a  few  days  before 
wanted.— A.  B.  Habdino. 
[20394.]  —  Mathematical.  —  The  title  of  this 

tiroblem  would  perhaps  be  more  appropriate— at 
east,  more  precise— if  "Egor"a  had  called  it 
"  Heights  and  Distances,"  which  is  generally  used 
for  such  cases.    Let  the  diameter  of  the  earth, 


E  H  or  F  G,  be  denoted  by  D :  the  distance,  A  D. 
d ;  D  B  by  d, ;  the  height,  E  k.  by  h  i  and  F  B 
(which  is  required)  by  x.   Then  (by  Euc.  III.,  38)— 

d*  =  (D  +  h)  h,  dy  =  (D  +  *)  mx  

,:d  +  d1=  -J  (D  +  h)  h  +  •/  (D  +  «)  a>. 
Now  substituting  given  quantities,  E  A  =  500ft.  = 

.frm.,ADB»  70m.,  D  =  7912  m.,  we  have— 
264 


V  (•  +  7912).  -  70  -  v/  7912  +  (JL)  |£ 

-  40  8281 ; 
Or  squaring,  a*  +  7212  *  =  (42*8238)*. 
Hence,  solving  the  quadratic,  we  obtain  u  = 
•2208m.  =  1,165ft.,  the  height  of  the  land.  This 
solution  is  worked  without  taking  any  notice  of 
refraction.  For  further  information  (if  required) 
on  the  subject  "Egor"  may  consult  Chambers's 
"Practical  Mathematics,*'  which  gives  some  very 
concise  and  useful  formulae.  To  give  them  here 
would  occupy  too  much  space. — A.  R.  Bin-Andak. 

[28423.]— Speed  of  Trains  on  Manchester, 
Sheffield,  and  Lincoln  Railway.— The  longest 
run  on  this  line  ia  made  by  the  6.16  a.m.  from 
King's-cross,  which  departs  from  Sheffield  at  9.0. 
and  arrives  at  Ouidebridge  at  9.55,  a  distance  of 
35}  miles.  Subtracting  two  minutes  for  starting  and 
two  for  stopping,  this  is  a  speed  of  42'06mls.  per  hour. 
The  average  speed  from  Retford  to  Manchester 
(6ti  mis.),  stopping  at  Guidebridge  and  Sheffield,  is 
3915mls.  The  speed  of  the  same  train  between 
Retford  and  Sheffield,  allowing  for  starting  and 
stopping,  is  47'6mls.  The  10.0  a.m.  and  6.0  p.m.  both 
run  from  Guidebridge  to  Penistone  (22)  mis.)  in 
35  min. — 44mls.  per  hour.  I  have  travelled  on  the 
Stockport,  Warrington,  and  Liverpool  line  some 
years  ago,  when  the  Cheshire  Lines  Railway  Com- 
pany hod  running  powers  over  it,  and  between  Lymm 
and  Bagueley,  at  both  of  which  stations  we  stopped, 
I  have  often  noted  a  speed  of  03  and  65mls.  If  my 
memory  is  correct  the  usual  engines  were  Nos.  2  aud 
203  M.  S.  and  L.  with  a  light  train.— G.  L.  M. 

[28429.]— Boiler  Pump.— Thanks  to  A.  S.  S. 
Corbeille  for  his  answer ;  but  I  have  had  the  valve 
and  the  valve-seat  out,  and  made  the  valve  work  fiat 
on  the  face,  but  still  it  does  not  remedy  it.— One  In 
a  Fix. 

[28443.]— Sweet  Toned  Harmonium.— Mr. 
Fryer  takes  some  exception  (not  very  exactly 
denned)  to  my  statement  that  "narrowing  the 
channels  would  injure  the  tone."  Perhaps  it  would 
be  more  correct  to  put  the  assertion  in  the  negative 
form,  and  say  that  narrowing  the  channels  would 
not  be  any  advantage.  I  must  oongratulate  Mr. 
Fryer  on  having  produced  with  English  reeds 
(query  French  ?)  a  u  tone  far  superior  to  some  of 
Alexandre's  harmoniums,"  because  any  thing  of  that 
species  "  far  superior  "  to  Alexandre  must  be  a  very 
good  instrument  indeed.  Mr.  Fryer,  however,  is 
indefinite:  the  channels  were  "very  little  wider 
than  the  vibrator  itaelf."  Does  Mr.  Fryer  mean 
that  each  channel  was  very  little  wider  than  the 
vibrator  fitted  to  it  P  But  at  any  rate,  how  comes 
it  that  this  "  far  superior  "  tone  could  not  be  repro- 
duced over  and  over  again  if  it  depended  on  the 


width  of  channels  P  Of  coarse,  an  ordinary  8ft 
C  has  a  channel  very  little  wider  than  the  vibrate. 
— Satjl  Rtmxa. 

[26453.1—  Battered  Organ  Pipes.— I  once  bad 
a  similar  job  to  do,  and  made  a  passable  lot  this  way ; 
—Get  some  round  pieoen  of  wood,  narrower  than  tts 
pipe  ;  screw  one  tight  in  a  vice,  and  with  another 
piece  of  soft  wood  gently  tap  the  pipe  in  battered 
places,  poshing  it  further  down  the  fixed  wood  at 
same  time.— J.  TJ.  C. 

[26478.]— Memory.— A  capital  thing  to  impron 
the  memory  is  to  keep  a  diary,  or  to  go  over  in  your 
mind  each  day  all  that  you  did  on  the  preceding  one, 
also  at  the  end  of  each  week  to  try  and  recollect  the 
eventa  each  day,  and  if  you  keep  a  diary  to  refer  to 
that  to  see  what  you  have  forgotten.  If  this  plan  be 
pursued,  in  a  few  weeks  you  will  no  doubt  find  that 
you  can  remember  things  much  better.  Memories 
differ  greatly:  some  can  best  remember  localities 
and  persona,  but  not  names  ;  others  events,  while 
they  have  great  difficulty  in  recollecting  names. 
Teachera  of  mnemonics,  to  facilitate  the  learning  of 
figures,  substitute  consonants  for  them,  and  form 
words,  which  are  comparatively  easy  to  remember 
by  association.  For  instance,  supposing  we  agree 
that  1  is  represented  by  *  or  d,  2  «=  n,  S  =  m.  4  »  r, 
5  -  1, 6  ■  b  or  p,  7  «=  /,  v,  or  w.  8  •»  h,  th,  eh,  or;', 
ft  =  q,  k,  or  a,  and  0  s  or  t ;  and  we  want  to  lean 
the  dates  when  the  Kings  of  England  began  their 
reigns,  we  proceed  as  follows.  Where  it  U  earner  to 
take  two  words  we  use  the  first  two  consonants  in 
the  first  word  and  one  in  the  second.  William  1. 
began  to  reign  in  the  year  1086.  It  is  not  necessary 
to  use  o  letter  for  the  year  1000.  so  we  need  not 
trouble  about  that;  but  we  substitute  for  096 the 
letters  s  6  b.  and  from  these  can  form  the  words, 
subdued  Britain.  We  shall  have  no  difficulty  now 
of  associating  William  I.,  and  this  together,  and  so 
will  with  ease  remember  the  year  of  his  accession  to 
the  throne.  In  like  manner  we  take  the  word  hoof, 
which  will  give  us  the  date  (1087)  when  William  fl. 
began  to  reign,  and  be  waa  placed  on  the  throne 
through  William  I.'s  horse  patting  his  hoof  on  s 
hot  cinder  causing  it  to  throw  him,  which  resulted 
in  his  death.  Distressed  sire  will  do  for  1100,  when 
Henry  I.  was  crowned.  Tumult.  1135.  8tephea. 
Ouilayer,  1164,  Henry  II.,  Ac.  This  method  can  be 
modified  so  aa  to  be  made  useful  in  remembering 
atomic  weights,  distances  of  the  planets,  Ac.  Mr. 
Stokes,  lecturer  at  the  Royal  Polytechnic,  whose 
system  I  have  learned,  improves  upon  this ;  and  by 
association  the  use  of  a  table.  Ac,  very  greatly 
assists  persons  to  remember,  not  only  dates,  bat 

frose.  verse,  and  events  in  their  chronological  order, 
could  give  his  system  in  brief,  but  his  pupils  are 
not  allowed  to  make  it  public  He  publishes  a  book 
on  memory  at  la.— A.  D. 

[28478,]— Memory.— I  can  quite  corroborate, 
from  my  own  experience,  what  "  G.  G.  P."  says  ai 
to  the  value  of  association  in  remembering  a  nnmber 
of  isolated  things,  and  I  do  so  in  order  to  persuade 
those  who  might  be  inclined  to  think  the  plsn  fan- 
ciful or  useless  to  give  it  a  trial.  I  have  been  accai; 
tomed  to  use  25  such  mental  "  pegs  "  as  "  G.  G.  P. 
mentions  for  a  long  time,  and  as  a  rule  they  quite 
supply  the  place  of  a  memorandum  book.  If,  for 
instance,  I  am  away  from  home  and  recollect  two 
or  three  things  to  be  done  on  my  return.  I  attach 
them  mentally  to  said  "  pegs,"  and  find  them  hang- 
ing there  safely  enough  on  my  n»turu.  There  «, 
however,  considerable  difference  in  th-3  adaptability 
of  different  objects  to  serve  the  purpose  of  "  pegs'  ; 
and  if  "  G.  G.  P."  could  give  a  list  of  say  60,  which 
enter  readily  into  combination  with  the  varioni 
subjects  to  be  remembered,  he  would  furnish  those 
who  choose  to  try  the  system  with  the  means  ef 
beginning.  My  own  were  selected  at  random,  and 
are  not  particularly  well  suited  to  their  purpose.- 
Guido. 

[26480.]— Instrument  Screws.  —  Might  I  be 
allowed  to  suggest  to  Mr.  W.  J.  Lancaster  that  the 
term  "sweet  oil"  ia  very  indefinite.  Every  oil 
boa  its  proper  name  from  the  animal,  fish,  mineral, 
or  vegetable  it  ia  made  from,  and  it  would  no  donbt 
be  a  great  assistance  to  engineers  if  the  specific  ou 
were  named.  The  story  of  the  engine-driver  who 
always  said  he  used  "  train  oil "  ia  too  old  to  repeat. 
-W.  S.  J. 

[26496.]— Birds'  Eggs— Dead  black -C. 

[28601.1— Furnace  for  Laboratory.-I  send  a 
sketch  of  small  furnace  which  I  made  some  tune  ago. 
It  has  the  advantage  of  being  portable,  useful,  and 
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inexpensive,  and  may  oosily  be  made  by  any  *au»?f 
who  has  a  little  knowledge  of  riveting.  Ac-  *.M 
body  is  made  of  an  old  iron  oil-drum,  site  2ft- 0l0- 
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hisri*.  Kin.  diameter.  This  is  Jined  Sin.  thick  all 
round  with  fireclay  and  pieces  of  firebrick,  the  holes 
for  the  furnace- door,  muffle,  and  ash-hole  having 
been  eat  and  the  furnace-door  riveted  on  previously. 
At  each  of  these  3  places  a  wooden  block,  the  sise  of 
the  bole,  is  made  and  pat  in  with  the  fireclay,  and 
kept  in  until  the  latter  has  set  The  fireclay  lining 
does  not  go  to  the  top  by  Sin. ;  this  allows  of  a  sheet- 
iron  tray  for  a  sand-bath  to  be  set  in  on  top.  An 
ordinary  square  cast-iron  grating,  such  as  may  be 
porohaaed  at  any  ironmonger's,  answers  for  bottom 
of  furnace. — C. 

£80601 .1— Furnace  for  Laboratory. — I  do  not 
think  it  is  necessary  to  go  into  the  whole  details  at 
present  of  every  requisite  for  a  laboratory,  but  will 
confine  myself  to  explanation  of  diagrams  inclosed, 
being  the  fac-simile  of  one  I  reset  and  used  myself 


converted  into  insoluble  per- salts  on  ample  exposure 
to  the  air.  The  addition  of  lime,  by  combining  with 
the  free  carbonic  acid  as  well  as  with  that  in  com- 
bination with  the  iron,  would  certainly  hasten  the 
precipitation  of  the  iron. — 8.  Bottoni. 

e!505.1-Iron  in  Weil-Water.-"  Caractacus  " 
if  this  can  be  precipitated  by  time.  If,  as  it 
often  is,  the  iron  is  dissolved  by  carbonic  acid  it  can 
be  so  removed.  The  easiest  way  of  knowing  is  by 
trial.  The  precipitate  may  separate  by  subsidence, 
and  the  water  not  need  filtering.— PKXLO. 

[28608.]  —  Defective  Sight.  —  The  nearest 
distance  I  can  read  replies  to  correspondents  for  July 
21st,  1876,  is  two  inches  from  my  eye  to  the  page  ; 
the  farthest  distance  is  8|in.  These  distanoes  are 
without  the  aid  of  my  spectacles.  May  I  refer  Mr. 


net 
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in  the  laboratory.  The  same  can  be  used  as  a  re- 
verbsvtory  furnace  for  roasting  ores,  Ac.,  for  dis- 
tillation, cn pelation ,  or  it  might  serve  as  a  blast- 
furnace.  Fig.  1  and  Fig.  2  the  letters  will  apply  to 
both.  The  outer  casing,  halting,  and  cupola  can  be 
all  made  of  wrought- iron,  and  lined  with  fire-brick 
and  fire-clay,  A,  the  perforated  belting  allowing  for 
expansion  of  beat  and  for  sand-bath ;  B.  the  cupola 
for  carrying  off  the  deleterious  gases,  C  the  furnace, 
D  the  furnace  door,  E  the  draught-door,  F  the  ash- 
pan,  O  evaporating  pan  for  liquids,  H  cresset-shaped 
fire-basket  for  charcoal  or  coke  fires  ;  see  fig.  3. 
For  still  and  still  head,  see  Fig.  *  with  Ban  yam  ;  by 
removing  the  belting  and  cupola,  the  same  is  easily 
converted  for  distillation.  Fig.  5  shows  the  grating 
to  be  dropped  into  the  centre  of  top  plate.  Fig.  6 
the  plate  for  use  when  a  sand-bath  is  required.  It 
will  be  seen  in  Fig.  2  that  I  have  utilised  much  heat 
by  causing  the  same  to  traverse  around  and  beneath 
the  top  plate,  but  before  I  reset  I  found  muob  heat 
waa  earned  into  the  flue.  You  need  no  farther  ex- 
planation. Ton  can  build  the  same  in  brick.  I  have 
allowed  iin.  to  the  foot  in  diagrams  of  furnace.  Ton 
can  purchase  blast  furnaces  from  £l  10s.  to  4218, 
and  upwards. — Joseph  William  Fknjoll. 

[26503.1  —Lime-water.— Your  doctor  might  have 
told  you  this.  The  liq.  calcis  or  lime-water  is  made 
by  shaking  lime  in  water,  allowing  the  same  to 
settle,  then  decant.  Its  strength  is  determined  by 
the  "London  Pharmacopoeia  for  Medicinal  Doses. 
A  piece  of  chalk  lime,  the  size  of  a  hen's  egg,  will  make 
von  a  good  sited  pitcher-full  for  your  ordinary 
drink,  and  if  you  find  it  too  strong  you  can  easily 
dilate.— Joseph  William  F&nnkll. 

[98803.] — Lime  Water.  —  If  yon  suffer  from 
heartburn,  do  this.  Take  a  small  piece  of  loaf  sugar, 
and  drop  8  or  7  drops  of  vinegar  on  it,  and  swaDow 
it.  Yon  will  soon  find  the  heartburn  will  leave  you. 
— W.  W. 

[28603.]— Lime  Water.— The  continued  use  of 
eodahaia  very  injurious  effect  on  the  stomach,  and 
lime  water  in  a  less  degree.  A  simple  and  effectual 
cure  for  heartburn  is  to  get  some  field  peas,  and  eat 
about  a  doses,  one  at  a  time,  slowly.  They  give 
immediate  relief,  and  do  no  harm. — Dsns. 

[26504.] — Photographic — Judging  by  your  de- 
scription of  the  "  appearance  as  if  exposed  to  the  sky 
or  clouds,"  I  should  say  that,  either  during  or  after 
preparation,  light  had  fallen  upon  the  plates.  Pre- 
pare a  fresh  batch,  taking  care  that  no  diffused  light 
ever  falls  upon  the  plates.  See  that  your  bath,  tried 
with  a  wet  plate,  gives  good  clean  negatives,  free 
from  fogs.  Expose  three  plates— 1  thirty  seconds.  1 
a  minute,  and  1  two  minutes.  Use  a  strong  iron  de- 
veloper 120grs.  to  4os.  of  water,  and  then  let  me 
know  the  result.  I  have  never  failed  in  getting  an 
image.— 8.  Bottonk. 

[28805.]— Iron  in  Well- Water. — I  most  confess 
this  query,  partly  from  its  wording,  and  partly  from 
its  sense  (or  want  of  sense  P),  has  puzzled  me  not  a 
little.  You  eay,  "  when  the  usual  tests  for  this 
metal  are  applied  to  a  concentrated  portion,  no  re- 
action indicating  its  presence  results."  Do  you 
mean  to  say.  that  neither  potassium  ferrocyauide, 
nor  gallic  acid,  nor  meconic  acid  give  any  coloura- 
tion/ Then,  speaking  of  the  same  concentrated 
portion,  yon  say,  "  upon  testing  for  lime  I  obtain  a 
copious  precipitate  of  that  metal."  What  metal- 
lime  or  iron  P  What  test  did  you  use  for  lime,  and 
what  precipitate  did  you  get,  that  you  recognised  as 
iron  P  Carbonic  acid  wilfhold  protoxide  of  iron  in 
solution  along  with  water:  but  the  solution  .will 
ore  immediate  evidence  of  the  presence  of  iron  on 
the  application  of  the  proper  testa.  The  greater 
portion  of  the  proto-salU  of  iron  will,  however,  be 


Lancaster  to  my  inquiry  of  the  probable  causes  of 
the  occasional  slight  mistiness  of  my  sight,  and  the 
effect  of  shading  my  eye  with  my  hand,  as  alluded 
to  in  my  query,  and  if  probably  this  defect  will  be 
permanent  ?— B.  Locxykr. 

[26508.]— Defective  Sight.—  This  may  arise  from 
many  causes,  Buch  as  disorder  of  the  liver,  bilious 
complaints,  and  is  also  symptomatic  of  apoplexy. 
A  person  that  has  arrived  to  the  age  of  62  years  can 
hardly  expect  to  have  a  very  clear  vision.  I  think  j 
that  the  cause  in  this  case  is  chiefly  from  debility.  , 
It  would  be  no  good  to  recommend  anything  until 
the  real  cause  of  the  defective  sight  was  obvious. 
Try  and  obtain  a  little  medical  advice,  and  guard 
yourself  against  the  dangers  of  quackery.  It  is  im- 
possible to  say  whether  it  will  be  permanent  or  not ; 
a  personal  examination  will  be  necessary  to  decide 
this.  I  cannot  say  anything  as  regards  the  spectacles 
you  require.  Any  practical  optician  will,  no  doubt, 
settle  this  part  of  the  question. — Q.  Frthr. 

[28611.1— Magneto-Kleotrio  Machine.— About 
60yds.  of  18or  18  gauge  cotton-covered  wire  will  make  a 
good  quantity  of  armature  for  a  machine  having  a 
magnet  of  about  601b.  "  pull."  The  best  way  to  mag- 
netise the  4  horse-shoe  magnets  you  refer  to  will  be 
to  place  each  leg  in  connected  bobbins  of  c.  o.  wire, 
ana  pass  a  current  of  electricity  round  them,  from 
half  a  dosen  Bunsens  coupled  up  for  quantity. — 
Bath  Electrician. 

[26516.]  —  Staining  Vegetable  Irory.— You 
must  give  attention  to  the  composition  of  your  ivory. 
The  real  ivory  stains  I  inclose.  Sometimes  it 
undergoes  the  process  of  immersion,  boiling,  and  at 
other  times  the  colour  is  only  laid  on  the  surface, 
especially  in  streaking  or  ornamentation  ;  some- 
times sharp  corrosive  fluids  are  used,  such  as 
sulphuric  acid,  nitro-muriatio  acid,  and  solutions  of 
sulphate  of  iron  or  copper.  Bed:  Soak  in  alum 
water,  then  immerse  in  a  decoction  of  Brazil-wood 
in  lime-water.  Blue:  A  diluted  solution  of  indigo 
in  sulphuric  acid.  Green  :  A  decoction  of  verdigris, 
sal  ammoniac  and  vinegar.  Black :  A  decoction  of 
logwood-sulphate  of  iron,  iron  filings,  and  vinegar. 
Brown :  By  slacking  quicklime  you  might  beautifully 
vein  with  this,  according  to  strength  a  ad  lime  laid 
on.  Alkanet  root  gives  a  rich  stain.  For  yellow, 
ilb.  of  alum  to  a  pint.  Immerse  in  this  liquid ;  then 
boil  in  a  decoction  of  turmeric  in  lime-water.  Yon 
may  also  add  diluted  solutions  of  mercury,  iron, 
copper,  and  silver,  and  if  the  acids  affect  your  vege- 
table iron,  try  the  dyes  as  nwd  for  alabaster  marble 
and  other  stones,  by  employing  resinous  solutions, 
ethereal  oils,  &c.  Red :  A  decoction  of  Brazil-wood 
and  alum.  Blue :  Elderberries  and  alum.  Yellow  : 
Saffron  or  turmeric ;  and  if  this  don't  answer  try 
Judson's  dyes.— Joseph  William  Finnxll. 

[28518.]— Fowl-House.— Provided  the  loft  is  dry 
and  well  ventilated,  the  floor  well  sanded  and  swept 
every  day,  the  fowls  could  be  kept  in  perfect  health. 
Of  course  the  loft  would  only  be  used  as  a  hun-houss, 
the  fowls  beinir  in  the  run  all  day.  Spanish  are  best 
suited  for  confinement,  and  8  hens  with  a  cock  would 
be  enough  for  the  space. — Dims. 

[28520.]— Colliery  Manager's  Certificate.— The 
time  you  name  is  too  limited  to  gain  the  experience 
yon  need,  but  just  enough  to  show  you  how  much 
von  do  need ;  therefore,  by  all  means  try  one  year 
first.  Yon  will  find  the  experience  gained  even  in 
one  year  to  be  a  considerable  advantage  at  your  ex- 
amination. In  addition  to  the  subjects  you  name  I 
would  advise  you  to  study  hydrostatics  and  pneu- 
matics.—Iomokanck. 

[26621.]— Picric  Acid.— Picric  or  carbaxotic  acid 
>  can  easily  be  made  by  the  action  of  nitric  acid  upon 


phenol  or  carbolic  add.  I  think  this  is  the  equa- 
tion .— C6HjOH  +  NO,HO  =  C„H,  (NO.),  OH.— 
Aboob. 

[28622.]— Dark  Colour  of  Nlokel  Deposit.— 
Pretty  nearly  all  I  can  say  on  this  subject  is  given 
at  pages  301-6  of  my  "Electricity;  Its  Theory, 
Sources,  and  Applications."  The  process  is  de- 
cidedly troublesome,  needing  watchful  attention,  and 
therefore  much  more  easily  effected  satisfactorily  in 
the  factory  than  by  the  amateur.  It  requires  con- 
siderable power— 2  or  3  Bunsens— to  secure  good 
first  coating,  but  after  that  a  single  Smee  is  enough, 
the  size  of  the  cell  of  course  being  adapted  to  the 
work  to  be  done.  I  have  seen  ft  stated  that  a 
mixed  solution  of  chloride  and  cyanide  works  best, 
the  cyanide  whitening  the  metal,  but  I  have  not  tried 
it.  In  my  opinion,  a  great  deal  depends  on  the 
quality  of  the  anode  used.  I  see  no  reason  why  a 
magneto-electric  machine  should  not  work  well, 
unless  its  electro-motive  force  is  too  high  for  the 
work. — Sigma. 

[28524.]  —  Cleaning  Stucco  Figures.  —  Wax 
varnish  to  preserve  statues  when  exposed  to  the  air : 
Melt  2  parts  of  wax  in  8  parts  of  pure  essence  of 
turpentine.  Apply  hot,  and  spread  thinly  over  the 
figures  so  as  not  to  destroy  the  hnes.  This  varnish 
may  be  used  upon  statues  having  been  cleansed  with 
water  with  a  dash  of  hydrochlorio  acid,  but  they 
must  be  perfectly  dry  when  the  application  is  made. 
— T.  L.  C.  A.  K. 

[28531.]- B  Plat  Bombardon.— If  you  look  at 
any  printed  piece  of  music  in  the  bass  clef,  yon  will 
see  that  the  clef  is  curled  round  the  fourth  line  of 
the  stave  (not  the  third,  as  von  have  written  it),  and, 

f resuming  that  you  know  that  the  clef  is  pitched  in 
_ ',  and  that  every  clef  turns  on  the  line  which  holds 
its  key-note,  yon  will  at  once  see  the  difference  be- 
tween the  treble  and  bass  clef.  Bonghly  speaking, 
it  is  this— that  while  music  in  the  former  is  played 
as  written,  in  the  latter  it  is  necessary  to  raise  each 
note  a  third  higher,  but  without  any  change  of  key. 
Thus  D  is  on  the  third  line,  E  in  the  third  space, 
and  so  on.  What  your  leader  means  by  changing 
key  in  the  wholesale  manner  you  mention  I  haven't 
the  least  idea.  The  only  reason  for  it  that  I  can 
imagine  is  that  the  E  flat  bombardon  requires  some 
peculiar  manipulation  not  necessary  on  other  musical 
instruments,  and  as  I  am  not  a  performer  on  it,  I 
cannot  speak  with  any  certainty  on  that  point.  But 
I  have  never  heard  of  any  such  necessity  before,  and 
shall  be  glad  to  be  put  out  of  doubt  by  our  frieud 
"  E.  J.  P.,"  or  any  one  else  who  knows.— Geoboe 
Weaver. 

[26532.]—  Potatoes  Grown  from  Seed.  — In 
growing  potatoes  from  seed-apples  I  do  not  know 
that  it  is  advisable  to  gather  tho  apples  or  plums  at 
any  Btated  time.  When  the  crop  is  ripe,  the  apples 
will  be  ripe ;  obviously,  however,  it  will  be  just  as 
well  not  to  take  the  apples  until  the  latest  moment. 
I  do  not  know  the  method  adopted  by  accomplished 
horticulturists  like  Mr.  Fenn  ;  but  I  believe  it  is 
best  to  allow  the  apples  to  lie  by  for  a  time  until 
their  pulpy  matter  begins  to  decomposo  or  soften. 
It  is  then  easily  washed  away  with  the  fingers  in  a 
basin  of  water,  the  seeds  falling  to  tho  bottom.  Pour 
off  the  liquid,  anil  turn  the  seeds  on  to  a  piece  of 
blotting-paper  to  dry.  Leave  them  in  any  suitable 
place,  exposed  to  the  air,  till  thoroughly  dry,  and 
theu  pack  up  till  they  are  wanted.  The  subsequent 
treatment  will  depend  on  circumstances.  The  object, 
however,  especially  in  "  Griffin's  "  locality,  will  be 
to  obtiiin  as  long  a  season  as  possible ;  'hence  the 
Seeds  should  be  sown  under  glass,  in  fairly  good 
mould,  as  early  as,  say.  the  beuinuinjj  of  March  ;  and 
as  soon  as  the  weather  is  settled,  the  plants  may  be 
placed  out  in  the  usual  way,  choosing  ground  that 
has  been  well -manured  for  a  previous  crop  of  cab- 
bage or  "leaves"  rather  than  a  freshly-manured 
plot.  The  ground,  in  short,  should  be  in  "  good 
heart,"  but  not  freshly- manured.  As  the  seedlings 
will  only  make  small  tubers  the  first  year,  they  may 
be  planted  close  together,  say  tho  rows  1ft.  apart, 
and  Oin.  in  tho  row ;  but  by  all  means  (rive  more  if  it 
can  be  spared.  Let  the  plants  ripen  off,  and  let  the 
tubers  green  in  the  sun  before  storing  them  for  next 
ser son's  planting.  The  second  year  plant  in  the 
ordinary  way,  and  the  crop  will  show  you  what 
Success  has  attended  your  effort ;  though  I  would 
not  be  hasty  in  condemning  any  tuber  that  was  not 
Utterly  bad.  Try  another  year.  At  any  rate,  seed 
from  a  good  plant  ought  to  yield  60  per  cent,  at  least 
equal  to  the  parent,  and  two  or  three  which  are 
worth  special  care.  Just  now  I  have  a  dozen  seed- 
lings from  a  fine  sample  of  Paterson's  Victoria,  and 
I  shall  be  quite  contented  if  they  turn  out  as  good 
aB  the  parents.  I  need  scarcely  point  out  to 
"Griffin"  that  it  will  be  advisable  to  choose  seed 
from  strong  healthy  plants,  and  that  if  he  takes  the 
trouble  to  fertilise  the  seed  with  the  pollen  of  another 
variety,  he  will  stand  a  better  chance  of  getting 
"improved"  sorts.  I  do  not  know  the  climate  of 
Bussia,  so  that  the  times  I  have  given  may  be  too 
early  for  sowing,  but  there  can  be  no  mistake  if  the 
seedlings  are  ready  to  plant  ont  as  soon  as  settled 
mild  weather  arrives.— Saol  Bymea. 

[26517 .]— Measuring  Force  of  Breathing.— 
I  do  not  know  of  any  instrument  that  would  suit 
you.  There  is  a  spirometer,  a  vessel  into  which  yon 
breathe  or  blow,  and  the  capacity  of  your  lungs  may 
be  thus  approximately  attained  ;  but  to  measure  tho 
pressure  and  volume  of  an  expiration  would  be 
rather  a  difficult  problem.  Will  you  say  exactly  what 
yon  wish  to  obtain  ?— W.  J.  Lakcasteji. 
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[26647.1— Measuring  Force  of  Breathing.— 
Does  not  the  stethoscope  apply  to  this  qoerj  ?— 
Joseph  William  Fennkll. 

[26648.]  —  Harmonium.  —  I  hope  "  Hammer- 
smith "  is  not  going  on  with  his  instrument  without 
that  preliminary  and  indiipensnble  work  with  the 
pencil  and  paper  so  peremptorily  insisted  on  by 

Eleve."  Here,  however,  is  a  diagram  which  he 
will  see  through  at  a  glanoe.  V  is  a  portion  of  the 
valve-board  taken  just  at  the  free  ends  of  the  flute 
and  tremolo  reives  (F  and  T),  the  wind-holes  of 
which  ere  indicated  by  the  dotted  lines.  The  escape- 
ment valve,  E.  consists  of  a  disc  of  wood  oorared 
with  thick  soft  felt  or  a  couple  of  thicknesses  of 
leather,  so  as  to  get  a  little  play  when  the  pressure 


L_iii 

r\  1 

comes  on.  Through  'the  mire  a  wire  is  passed  termi- 
nating in  its  upper  end  in  an  eye.  while  the  lower 
end  has  a  screw  thread  for  half  an  inch  or  so.  Into 
the  eye  of  the  wire  an  ordinary  spring  is  so  fitted 
that  it  always  tends  to  pnll  the  valve,  E,  up.  A 
broad  leather  button  is  screwed  on  at  the  lower  end, 
being  nicely  adjusted  to  the  fall  of  the  valves,  F  and 
T.  It  will  be  seen  that  either  valve  will  pull  down 
the  escapement.  The  dmwing  is  not  to  scale ;  the 
hole  underneath  the  escapement,  E,  may  be  }in.  in 
diameter,  but  that  for  the  passage  of  the  wire  must 
be  only  large  enough  to  permit  of  its  working  easily, 
or  must  be  bushed  with  cloth.  I  think  "Hammer- 
smith" will  not  fail  to  understand  this.— Saul 
R-tmea. 

[26640.1— Fire  Balloons.— (1)  Cot  the  gores 
similar  to  a  pear  in  shape  from  well-woven  tissue 
paper,  paste  the  gores  nicely  together,  and  look  well 
over  the  surface  of  the  paper  for  any  small  hole  or 
slit,  over  which  paste  a  piece  of  paper,  and  let  it  dry. 
Pass  a  wire  round  the  neck  of  the  balloon,  and  have 
two  cross  pieces  at  its  diameter  a  little  bent,  so  that 
a  piece  of  soft  cotton  dipped  in  spirits  of  wine  may 
be  laid  on  them.  When  all  is  prepared,  let  some  one 
hold  the  balloon  from  its  top  by  means  of  a  stick, 
while  you  dip  the  cotton  in  spirits  of  wine  till  it  is 
thoroughly  saturated ;  place  it  under  the  balloon  and 
set  fire  to  it,  but  be  very  careful  not  to  set  fire  to 
the  balloon.  When  the  air  is  sufficiently  heated 
within,  the  balloon  will  indicate  a  desire  to  rise,  and 
when  it  pulls  very  hard,  let  it  go,  and  it  will  ascend 
to  a  great  height  in  the  air,  and  at  night  present  a 
very  beautiful  appearance.  (2)  They  may  oe  made 
of  almost  any  sise.— Aerohaut. 

[26640.]— Fire  Balloons— For  illustration  and 
description  see  Vol.  XVII.  p.  307,  for  paper  balloons. 
— Joseph  William  Fennkll. 

[28640.]— Fire  Balloons— I  have  already  given 
information  on  balloon-making  more  than  once; 
see  page  102.  Vol.  XIV.  The  smallest  fire  balloon  is 
about  80  inches  in  circumference,  and  most  be  made 
of  tissue  paper,  and  will  have  just  power  enough  to 
rise.  Firing  must  be  avoided  by  handiness  in  start- 
ing them,  and  particularly  allowing  two  or  three 
minutes  to  elapse  after  lighting  before  they  are  let 
go.   See  Vol.  XV.  p.  164.— J.  F.  E. 

[26660.]— Gold  Size.— My  former  replies  to  fat, 
varnish,  and  oils  :  Gently  heat  on  sand  •  bath. 
Keep  open  the  same  with  a  little  turpentine  and  raw 
linseed  oil.  Its  purpose  may  be  again  used  as  named 
if  not  thinned  too  much.— Joseph  William  Fes- 

NELL. 

[26660.]— Gold  Siae.— Thin  it  with  turpentine. 
May  be  used  in  microscopical  work,  <fec.  It  might 
be  of  use  to  you  to  brush  over  your  balloons.— W.  J. 
Lan  CASTES. 

[28654.]— Electrical  Machine— Some  portion  of 
your  machine  is  either  badly  insulated  or  wrongly 
made.  In  the  first  place,  such  a  machine  as  yours 
ought  to  give  a  2in.  spark ;  something,  then,  is 
radically  wrong.  Your  cylinder  ought  to  have 
wooden  side  supports,  wooden  ends,  and  a  wooden 
handle;  all  these  you  appear  to  have.  Next,  the 
prime  conductor  should  consist  of  either  a  brass 
tube,  with  brass  balls  at  both  ends,  or  of  wood 
covered  with  tin-foil— the  former  is  the  better  of  the 
two.  Then  this  conductor  should  be  fixed  upon  a 
glass  rod  to  insulate  it  from  the  earth  :  the  glass  rod 
should  be  at  least  5in.  long,  and  at  the  bottom  be 
cemented  into  stand  of  electrical  machine.  The 
rubber  may  be  mounted  on  a  glass  rod.  or  on  a 
wooden  spring,  tho  latter  being  quite  sufficient  for 
your  present  machine.  The  rubber  then  is  in  con- 
nection with  earth  when  on  wooden  spring ;  if  on 
glass  rod,  a  chain  must  form  the  connecting  link. 
How  to  work  the  machine  :  Have  a  fair  quantity  of 
amalgam  on  the  rubber,  the  cylinder  dry  and  warm, 
then  turn  the  handle  with  a  moderate  speed,  when 
sparks  full  lin.  lomr  should  be  the  result.  They  will 
soon  lengthen  out  by  continued  working.  You  may 
warm  the  cylinder  (with  care)  by  means  of  a  spirit- 
lamp,  around, |  underneath,  from  end  to  end,  while 
turning.— W.  J.  LANCASTER. 


[26664.]— Electrioal  Machine— Yes,  the  bear- 
ings, supports,  and  handle  should  be  glass  or  some 
other  insulator.  It  would  also  increase  the  length 
of  the  spark  if  the  cylinder  be  kept  perfectly  free 
from  dirt,  dry  and  warm.  It  is  a  good  plan  to  make 
the  cylinder  so  that  yon  can  reach  in  to  clean  it,  as 
any  condensation  of  moisture  on  the  inner  surface  of 
the  cylinder  will  materially  interrupt  the  action  of 
the  machine.  A  cylinder  Oin.  in  diameter  should 
give  a  spark  2in.  in  length.  I  was  in  the  predica- 
ment when  I  made  my  first  attempt.— Aeronaut. 

[20554.]— Electrical  Machine.  — There  is  evi- 
dently something  wrong  beyond  the  particulars  you 

Eve.  Wooden  supports  are  act  to  be  recommem  led, 
it  if  they  are  quite  dry,  and  hare  a  few  coats  of 
varnish,  they  answer  very  well  sometimes.  Are  yon 
sure  that  no  leakage  takes  place  from  the  prime  con- 
ductor to  the  rubber ;  and  most  important  of  all,  do 
yon  put  the  rubber  "  to  earth  P"  If  there  is  a  leak- 
age it  will  be  scarcely  any  improvement  to  add  a 
Winter's  ring.  The  handle  should  be  glass  or 
ebonite.  Do  you  use  amalgam  on  the  rubber  P  Is 
the  machine  perfectly  dry  and  warm  when  you  get 
the  sparks  P  Is  the  silk  nap  rubber  quite  clean  ?  Is 
the  cylinder  wiped  out  and  dried  within  P  Are— but 
answer  these  questions  and  I  will  tell  you  what  to 
do.— J.  W.  TJrquhabt. 

[26658.1  —  Organ  Building.  —  This  query  is 
answered  Vol.  XIII.,  p.  112 :  also  Vol.  XVIII.,  p. 
246.  Querists  would  do  well,  and  save  a  great  deal 
of  time  and  space,  by  consulting  indices.— Joseph 
William  Fennell. 


i.l— Faulty  Daniell  Battery.— I  would 
advise  yon  to  have  proper  porous  jars.  I  have  never 
seen  "  makeshifts  '  that  really  were  a  patch  on  a 
porous  cell.  Something  invariably  goes  wrong,  and 
the  whole  thing  is  eventually  put  on  one  side  and 
labelled  "useless."  Why  not  use  sine  plugs  in  a 
small  cell,  and  bend  the  copper  into  cylinders  to  go 
round  outside  of  cells  P— W.  J.  Lancaster. 

[28559.]— Faulty  Daniell  Battery.— This  query 
is  enough  to  turn  one's  hair  grey.  Why  go  to  so 
much  trouble  about  your  porous  pots?  You  will 
not  be  able  to  make  as  good  pots  for  the  same 
money  as  the  ones  to  be  got  at  4d.  each.  Again,  you 
put  the  sine  outside  and  the  copper  inside.  Wow 
this  is  an  arrangement  of  the  Daniell  which  I  have, 
in  several  English  and  Scotch  papers,  condemned  as 
bad,  as  I  have  spent  much  money  trying  to  get  con- 
stant work  from  a  Daniell  built  thus,  and  at  every 
attempt  had  a  failure.  Beverse  the  arrangement ; 
buy  and  use  Wedgewood  ware  porous  cells ;  charge 
the  porous  cells  with  pure  water,  joining  up  for  a 
few  hours,  when  the  water  will  have  sulphate  of 
sine  enongh  in  solution  to  work  the  sine  well.  Do 
not  amalgamate  the  sines.  I  quote  the  following 
from  a  paper  I  wrote  on  the  subject  to  the  People's 
Friend  for  March  15,  1878 :  —  "  To  know  how 
to  work  the  Daniell's  cell  successfully  as  a  constant 
battery  is  a  matter  of  some  importance.  I  myself 
have  gone  through  a  process  of  great  difficulty 
before  getting  auything  like  four  months'  work  out 
of  a  Daniell  battery  without  putting  in  new  zinc.  . 
.  .  First,  the  outer  cell  has  a  thick  coat  of  wax 
put  on  when  the  dish  is  hot ;  it  should  extend  from 
the  rim  and  down  the  inside  for  one  inch.  It  must 
be  understood  that  this  coat  is  bees '-wax,  not  seal- 
ing. Second,  the  copper  cylinder  has  a  coat  of 
sealing- wax  extending  from  the  rim  down  each  side 
for  half  an  inch,  and  on  the  top  of  this  a  coat  of 
bees'-wax.  Third,  the  bottom  of  the  porous  cell  is 
coated  first  with  sealing  and  theu  with  bees'-wax. 
The  top  is  treated  in  the  snme  manner  for  half  an 
inch  down  each  side.  The  zinc  has  a  thick  coat  of 
■euling-wax  on  its  top,  and  the  extreme  end  is  coated 
for  one-eighth  of  an  inch  up.  Fourth,  in  making  up 
the  copper  solution  after  it  has  lost  strength,  the 
sulphate  must  be  dissolved  in  hot  water,  which  is  to 
be  added  after  the  solution  already  in  is  partly  with- 
drawn. The  sulphate  should  not  be  thrown  in  and 
allowed  to  dissolve  of  itself.  Sixth,  the  solution  for 
the  porous  cell  is  pure  water,  part  of  which  is  to  be 
withdrawn,  and  pure  water  added  about  every  four 
or  five  days,  as  the  solution  speedily  becomes 
saturated  with  sulphate  of  zinc." — J.  W.  Urqu- 
HART. 

[28562.]— Cornet  Playing— I  should  advise  "  J. 
M.  to  rub  his  lips  with  strong  alum  and  water  now 
and  then,  as  it  will  harden  his  lips.  I  have  played 
the  cornet  for  two  years,  but  I  have  found  nothing 
better  for  hardening  my  lip  than  blowing.  — 
Wilfred. 

[26663.]— Drum  and  Fife  Band.— The  cost  of 
forming  above  will  necessarily  vary  greatly  accord- 
ing to  the  Quality  of  instruments  used,  pay  of  band- 
master, and  so  on.  But,  supposing  you  don't  go  in 
for  high-priced  articles,  I  should  say  that  to  start  a 
band  of,  say,  twenty  members,  £\ 8  would  be  wanted. 
This  is  a  very  ro^gh  guess,  but  I  don't  think  it  is 
far  out.  Thus-4  side  drums  at  £2,  £&;  16  flutes 
at  6s.,  or  thereabouts.  £5  ;  bass  drum,  £5,  and  the 
money  is  gone.  Uniforms  are,  of  course,  an  after 
consideration,  which  can  wnit  until  the  band  is  able 
to  play.  If  yon  have  no  one  about  you  who  under- 
stands buying  the  instruments,  I  should  advise  yon 
to  engage  some  respectable  volunteer  bandmaster, 
who  would  probably  settle  all  that  on  easy  terms  at 
some  warehouse  where  he  is  known,  and  would  be 
glad  to  properly  train  the  band  for  about  a  crown  a 
week.  If  yon  do  this,  you  will  not  want  any  infor- 
mation respecting  arrangement  of  music;  bnt  in 
case  you  have  other  plans,  I  give  yon  a  word  or  two 
which  may  be  useful.  Give  the  melody  to  ten  of  your 


flutes  (supposing  yon  have  sixteen,  as  reckoned 
above) ;  the  alto,  or  seconds,  to  four  (of  shastas 

S'tch,  B  flat),  and  write  a  light  mixture  of  bus  sad 
nor  for  a  couple  of  lower-pitched  flutes  (P).  Tsii 
will  make  as  pleasant  a  combination  as  caa  bent. 
I  have  not  mentioned  a  piccolo,  because  I  ibiak  teat 
a  tolerably  strong  band,  such  as  yours  ought  U> 
with  the  above  number,  is  infinitely  better  witkott 
one.  But  if  you  ohoose  to  introduce  one,  yon  can  4> 
so  at  any  time,  giving  it  the  melody  in  the  nsetssuy 
key.  which,  for  the  F  piccolo,  will  be  a  fourth  shore 
that  of  the  o'.her  flutes,  and.  for  the  E  flat,  rtffl 
another  tone  above  that.  (Of  course  this  change  «f 
key  will  be  necessary  for  the  baas  flutes  also.)  I 
don't  know  whether  yon  want  any  more  hints  ten 
these ;  if  yon  do,  of  course  I  shall  be  glad  to  hap 
yon  as  far  as  I  can.  By  the  bye,  if  you  have  in  roe 
school  two  ardent  small  boys  who  burn  to  smbo- 
guish  themselves  before  an  admiring  world  at  per- 
formers on  the  joyous  triangle,  your  band  will  be»fl 
the  better  for  them,  and  yon  may  safely  gratify  the? 
ambition.— George  Weaver. 

[28583.]— Drum  and  Fife  Band.— In  reply  to 
"  C.  0.,  about  twelve  months  since  I  started  i 
drum  and  fife  band  in  connection  with  the  Conrre. 
grational  Sunday-schools  in  this  town.  It  coauw 
of  the  following  instrumentalists,  which  I  find  » 
very  good  arrangement :— 8  4- key  B  flat  fifes,  coca 
wood,  1  E  flat  piccolo,  2  lain,  side  drums,  with  «aw 
bracings,  1  30in.  bass  drum,  and  1  Oin.  triangle.  I 
should  recommend  box- wood  fifes  in  preference  to 
the  oocoa,  as  the  tone  is  rather  better.  The  ootttf 
the  whole  was  about  ^  12.  All  the  instrument*  m 
of  very  good  quality.  I  had  originally  2  F  fltrtw, 
but,  in  consequence  of  the  great  difficulty  to  contod 
with  of  boys  leaving  the  school  as  soon  as  they  begin 
to  play  a  little.  I  changed  them  for  B  flat  fifes;  h 
also  allows  all  the  fifes  to  play  in  one  key.  in 
simple  lively  air  is  suitable  for  a  drum  and  fife  hue 
"C.  C."  will  find  it  best  to  let  all  the  fifes  play  b 
unison  for  a  time— that  is,  until  the  boys  can  real 
music — when  the  music  may  be  arranged  for  la, 
2nd,  and  3rd  fifes,  and  an  eight  or  sixteen  bars  marts 
added  by  way  of  an  introduction.  I  shall  be  plowed 
to  give  1*  C.  C."  any  further  information  he  aw 
require,  as  far  as  lies  in  my  power. — William  J. 
Chtvers,  Marlborough. 

[28564.]—  Qasogene.—  Ooagnline  is  on*  of  tbi 
best  cements  you  can  have  for  the  purpose  of  mend- 
ing your  broken  gasogene.  I  would  eement  the 
parts  together,  then  cement  tape  round  the  inac- 
tions, the  bottle  being  as  hot  as  you  can  eonveaientlj 
make  it.  You  will  find  the  tape  will  keep  Button 
straight  much  longer  than  only  joining  the  exact- 
W.  JT.  Lancaster. 

[26565.]— Comet  near  Jupiter.— This  was  pro- 
bably one  of  the  so-called  "  muscse  volitantes  "  which 
plague  the  human  subject  by  floating  about  in  tho 
vitreous  humours  :  and  appearing  apparently  in  the 
vicinity  of  one  of  Jupiter's  satellites  to  an  observer, 
he  assumed  it  to  be  a  "  comet,"  wrote  to  thepspen, 
and  almost  drove  amateur  astronomers  to  their 
wits'  end  by  their  endeavours  to  discover  a  "  myth." 
The  comet  has  no  existence,  never  did  have,  and  in 
the  middle  of  August  will  be— where  he  now  is.  It 
is  only  fair  to  add  that  the  discoverer  has  SXBWSSM 
in  the  papers  his  regret  for  calling  attention  toss 
invisibility.  Surely  tins  ought  to  warn  yossr 
astronomers  from  publishing  anything  about  waits 
tkey  may  have  the  least  doubt.— W.  J.  Laxcasts*. 

£18566.]— Comet  near  Jupiter.— It  is  sot  pro- 
le that  any  one  will  answer  this  question  sst» 
faetorily— at  all  events  not  yet— for  although  ve 
are  indebted  to  the  Illustrated  London  Nevt  for 
the  report  of  a  comet's  existence  near  the  plssst 
Jupiter— that  report  still  requires  confirmation.  0b 
reading  the  statement  referred  to,  I  carefully  swept 
over  that  part  of  the  sky  where  the  said  comet  wu 
to  be  found— vis.,  in  close  proximity  to  the  plssst 
Jupiter,  but  could  discover  no  traces  of  its  exist- 
ence.  Letter  11222  of  the  present  issue  exnlsias 

Eiretty  clearly  the  nature  of  this  oometary  body— ti 
east  in  my  opinion— albeit  the  truth  of  the  adage, 
"  Tof  sententice  quot  homines  sunt." — AconiTX. 

[28688.]— Pancratio  Eyepiece.— The  paacratk 
eyepiece  introduced  by  Brewster  is  made  fay  masy 
opticians.  It  affords  an  easy  method  of  increase  or 
decrease  of  power  at  will,  and  is  thus  a  great  con- 
venience. There  is,  of  course,  a  limit  to  its  appb- 
cation.— W.  J.  Lancaster. 

[28570.]— Preserving  Butterflies.— The  solu- 
tion of  corrosive  sublimate  for  preserving  butter- 
flies is  made  of  the  strength  of  six  grains  to  the 
ounce — best  spirit,  of  course,  not  methylated. 
Brush  some  of  it  over  a  piece  of  black  paper ;  if  it 
leaves  a  mark  when  dry  it  is  too  strong.  This  eola- 
tion, and  that  made  by  dissolving  one  part  of  pease 
acid  in  six  of  rectified  spirit  or  sulphuric  ether,  sre 
the  best  known  preservatives.— Saul  Rymea. 

[26573.]— Harmonium.— The  flute  stop  briars 
on  a  i-row  of  8ft.  reeda  ;  the  voix  celeste  brings  on 
another  i-row,  tnned  a  little  sharper  or  natter  ;W 
consequence  is  they  produce  a  "  wavy  tone."  Ta»t 
is  the  cause;  the  **  cure  "is  to  tune  the  celesta  «*» 
in  unison  with  the  flute.  Bnt  "  Hampton."  if  he 
has  read  the  Mechanic,  ought  to  know  that  the 
*'  celeste  "  effect  is  considered  a  very  fine  thing,  and 
that  his  instrument  was  purposely  constructed  *f  he 
finds  it.  The  harmonium  is  all  right,  but  if  "  Hamp- 
ton "  does  not  like  the  celeste  he  can  easily  get  >' 
altered —Saul  Rtmea. 
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[28573.]— Harmonium.— I  must  say  that  I  felt 
very  much  amused  when  I  caught  flight  of  this 

anery.  Does  not  "  Hampton  "  know  the  nature  of 
a»  Toix-eeleste  stop  P  I  guess,  from  the  query,  that 
be  is  entirely  ignorant  of  its  action.  The  Burging 
wary  sound  ia  the  general  effect  of  this  stop,  which 
is  considered,  by  most  persons,  to  be  a  beautiful 
tone.  The  fact  is,  oar  reader,  "Hampton,"  has  no 
taste  for  it ;  consequently  he  is  inclined  to  think 
that  there  is  something  wrong  with  his  harmonium. 
This  tone  is  produced  by  another  half  row  of  vibra- 
tors taned  a  quarter  of  a  tone  sharper  or  flatter 
than  the  flute  reeds  when  in  combination  with  each 
other.  I  think  now  that  "Hampton"  will  clearly 
understand  that  there  is  nothing  wrong  with  it. 
Take  my  advice,  and  let  well  alone. —G.  Feyse, 
Swan  sen. 

[SooTS.]— To  Blacken  Braas.— The  ordinary  gas 
fittings  are  pickled  ;  but  if  you  want  to  get  a  good 
bronze,  you  can  use  either  a  solution  of  nitrate  of 
silver  or  bi-chloride  of  platinum.  The  articles  will 
require  black-leading  after  being  bronzed,  and 
should  be  warmed  before  being  dipped  into  the 
bronzing  solution.— W.  J.  Lancaster. 

[20675.]— To  Blacken  Brass— A  solution  of 
nitro-muriateof  platinum  will  blacken  brass  quicker 
than  anything  else;  but  possibly  2oz.  of  corrosive 
sublimate,  dissolved  in  a  quart  of  vinegar,  will  act 
quick  enough  for  "G.  F.  C."  This  solution  is 
brushed  over  the  brass,  allowed  to  remain  till  the 
latter  is  black ;  it  is  then  wiped  off,  and  the  brass 
cleaned  and  black-leaded.  I  hare  a  suspicion,  how- 
ever, that  it  docs  not  improve  the  brass  as  brass.— 
J.  M.  S. 

[26577.]— Centrifugal  Foroe.— "  Quido  "  seems 
rather  in  a  fog,  and  rives  the  true  reason  for  what 
he  cannot  understand.  The  space  in  his  figure  EB. 
if  it  were  really  traversed,  would  be  traversed 
under  the  attractive  influence  of  the  body  at  A,  and 
the  moving  body  would  therefore  have  a  constantly 
accelerating  motion.  It  may  be  true  that  EB  is 
supposed  to  be  so  small  that  the  acceleration  is 
imperceptible ;  but  that,  after  all,  is  only  an  arti- 
ficial way  of  looking  at  the  matter.  The  force  along 
AB  would  cause  the  revolving  body  to  fall  to  A  if 
it  had  no  tangential  force.  Consequently,  as  far  as 
the  component  EB  is  concerned,  it  must  be  looked 
upon  just  as  if  the  moving  body  were  falling  from 
rest  at  B,  attracted  to  A.  Such  being  the  case,  it 
follows,  from  the  laws  of  motion,  that  when  the 
apace  is  a  constant  quantity  the  attractive  force 
varies  inversely  as  the  square  of  the  time.  In  other 
words,  supposing  it  to  be  known  what  force  is 
required  to  move  a  body  through  a  given  space  in  a 
given  time,  it  requires  a  quadruple  force  to  move 
the  body  through  the  same  space  in  half  the  time. — 
V.  B. 

f2o570.]  —  Moonshine.  —  Absence  of  an  atmo- 
sphere to  any  extent,  the  peculiar  whiteness  of  the 
crust  of  the  moon,  and  its  globular  shape  would  give 
an  equal  intensity  to  the  light  reflected  from  cither 
the  centre  or  edge  of  the  moon.  We  receive  from 
the  moon  an  amount  of  light  due  to  irregular  re- 
flection, and  some  from  regular  reflection,  the  former 
predominating,  hence  the  reflected  rays  received  on 
our  earth  would  have  a  normal  and  equal  intensity 
from  all  parts  of  the  surface,  providing  that  allow- 
ances are  made  for  the  different  tints  of  the  reflect- 
ing surface;  if  the  moon  was  a  metallic  polished 
sphere  it  would  not  present  the  appearanoe  that  it 
does  now.— W.  J.  Lancastkb. 
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numbers  and  titles  of  queries  which  remain  urum- 
mc*red  for  Ave  treefcs  art  inserted  in  thit  liH,  and  if  still 
uetansuevea  are  repeated  four  week*  a/l«nrartU.  W»  trust 
our  reader «  will  loo*  over  the  list,  and  send  what  information 
*JMV  sen  for  the  benefit  of  their  /eikne-oontrioutor*. 

Slnco  oar  last  "  Ignoranoo "  has  answered  26172 ; 
W.  H.  Dallinger.  26252. 

20013.   Tobacco-pipe  Kiln,  p.  262. 

Safe  Load  lor  Brickwork,  262. 
Condenser,  262. 
Bromido  of  Potassium,  262. 
Disturbance  In  Liquid,  262. 
Tobacco,  262. 
Welding  Brass,  262. 
Pedal  Pianoforte.  262. 
Removing  Smell  from  Wool,  262. 
Altering  Pendulum,  262. 
Organ  Soundboard.  362. 

Machine  for  Cutting  up  Food  for  Chickens,  262. 
Oslvanising,  262. 
Gold  Fish.  262. 
Boiler,  263. 

Broken  Seltxogone,  363. 
Arsine,  263. 

Machinery  for  Splitting  Firewood,  263. 
Students'  Books,  263. 
C liairmakors'  Nose  Bits,  263. 
Timber,  263. 

Permanent  Block  Anti-corrosive  Writing  Dye, 
263. 

9a069.    Solution  of  Sulphuric  Acid,  263. 

26258.  Building  Small  Organ,  p.  366. 

Sstttil.  Bleaching  Ferns,  366. 

88279.  Engine  for  Onran,  366. 

SKiftO.  Onran  Scale*.  366. 

M2*2.  Muriate  of  Tin,  366. 

■MR  fMsnlating  Lunar  KclipaeJ,  1H7. 

WO.  Paste  of  Flanders.  367. 

262i>«.  Quarrying  Whinstone,  367. 
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[2G5S4.]— Lathe  Mandrel.— I  am  about  making  a 
5in.  lathe,  and  shall  be  glad  if  some  reader  will  oblige  me 
with  a  sketch  of  s  re  illy  good  lathe  mandrel,  and  state 
the  length  and  diameter  of  the  different  parts — i.e.,  total 
Is  of  mandrel,  length  and  proper  amount  of  taper 
for  bearing,  length  and  size  of  screwed  part,  and  the  best 
arraugomcnt  for  tail  end  ? — Yobkshiuk  Reader. 

[26585] -Cleaning  Old  Grave  Stones—  Will 
some  one  inform  me  as  to  the  boat  way  of  cleaning  the 
mow,  Jeo_  out  of  the  earring  of  very  old  grave  stones, 
without  injuring  the  face  of  the  stone?— Crmbtbry 
Mason. 

[265S6.]— Clamond's  Thermo-electrio  Gene- 
rator.—Allow  me  to  ask  "  A.  F.  J."  for  a  little  more 
information  respecting  Clamond's  thermo-electrio  gene- 
rator. I  want  to  know  if  it  is  suitable  for  firing  fuses 
through  considerable  lengths  of  wire  ?  If  so,  perhaps  he 
will  give  me  an  idea  of  what  sizes  are  suitable  for  various 
length*,  from  50  yards  upwards?  At  present  I  nse  the 
Bilvertowii  firing  battery,  but  should  prefer  the  thermo 
apparatus  if  suitable. — W.  C.  P. 

[26587.]— Object-glasses  and  Faint  Stars.— 
This  <juery,  which  Mr.  Proctor  kindly  inquires  for,  was 
in  Bkousb  Mechanic  of  May  12,  1876.  I  have  also 
to  thank  Mr.  Prootor  for  his  instructive  reply  to  26121, 
p.  410,  "  Double  Stars  and  Binaries,"  and  also  to  apologise 
to  him,  as  well  as  to  "  F.  R.  A.  8.,"  for  so  unwittingly 
proposing  a  question  which  required  many  lifetimes  to 
answer.  The  reply  elioited  from  Mr.  Prootor,  however, 
has  no  doubt  been  well  appreciated  by  double-star 
observers.— M.  D.  R. 

[26588.]— Billiard  Table— I  have  an  old  billiard 
table,  thick  wooden  bod,  in  Brat-class  condition,  but  the 
cushions  being  only  filled  with  listing  were  very  slow. 
I  thought  to  improve  thorn  by  substituting  tadiarnbber, 
so  bought  3Cft.,  of  which  Fig.  1  is  a  full-size  cross  section. 


I  then  took  off  the  listing,  and  put  on  the  rubber.  It 
would  answer  rery  well  only  for  the  following  peculiarity : 
A  ball  struck  at  A  (Fig.  2),  after  going  to  B,  then  to  C, 
then  moves  back  to  D.  instead  of  going  on  to  E.  Will  any 
one  give  me  instruction*  for  fixing  such  a  band  in  the 
proper  manner,  or  explain  the  uause  of  this  eooentrio 
motion  ? — H.  A. 

[26589.1— White-washed  Walls— I  should  feel 
greatly  obliged  if  some  of  jreur  readers  would  inform  me 
of  a  method  to  extract  whitewash,  at  no  great  expense, 
from  a  brick  wall,  and  to  restore  it  to  its  natural  colour  ? 
— Inquires. 

[26590.]— Mounting  Head  of  8pider.— I  should 
be  much  obliged  if  any  of  your  correspondent*  could  tell 
me  how  to  mount  a  spider,  or  the  head  of  one,  so  as  to 
show  the  eyes  and  face  ?  I  fancy  the  head  most  bo 
removed  from  the  body,  and  the  face  turned  upwards  on 
the  slide.   I  have  tried  and  failed. — W.  R.  Cbaioie. 

[26591.]  —  Telegraphio  Needle.  —  Will  any  one 
inform  me  how  to  render  magnetic  a  needle,  formed  of 
waicbspring,  and  intended  for  a  telegraphic  indicator  ? — 
F.  P.  J.  D. 

[26592.] — Chime  of  Bolls.— I  have  thought  of  a  plan 
of  making  a  chime  of  bells  to  my  American  clock.  Can 
any  of  your  readers  tell  me  if  I  can  make  one  more 
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simply?  A  is  the  striker  of  my  cloak  connected  with 
C,  polo  of  the  battery,  C  is  a  thin  piece  of  watch  spring  let 
in  through  the  book  of  the  clock,  connected  to  2  pole,  so 
that  when  the  Btriker  falls  on  the  gong  of  the  clock,  M, 
connection  is  made  at  C,  runs  throngh  magnet  D,  which 
catches  up  keep  E,  which  has  a  small  stop  in  it,  which  fits 
loosely  notch  N  ;  whereby  releases  F,  which  is  a  boxwood 
nat  axle  wheel,  wnnected  through  A  to  C  pole  on  to  Q,  a 
pin  stuck  in  the  face  of  the  wheel.  W  is  a  weight  for 
moving  the  wheel.  F  gradually  works  round  until  O 
touches  H,  which  is  a  piece  of  watch  spring;  elect ricitv 
runs  through  the  magnet  (single  stroke),  rings  J  bell,  6 
then  releases  H,  and  then  touches  K  and  rings  L  bell, 
then  the  wheel  travels  on,  until  the  stop  in  E  falls  into 
notch  N.  One  may  have  any  amount  of  bells,  but  I  only 
give  two  as  an  example. — Captain. 

[26593.]— Dyeing  White  Canvas  Shoes.— An 
easy  method  of  dyeing  white  canvas  shoes  a  black  colour, 
which  would  stand  against  wet,  will  oblige— A  Bicxcust 

[26594.1 — Oxyhydrogen  Limelight.— I  return  my 
sincere  thanks  to  Mr.  W .  J.  Lancaster  (or  the  kind  and 
attentive  way  in  which  he  has  answered  my  queries. 
May  I  trouble  him  to  inform  me  bow  to  make  the  gas- 
hngs,  and  what  materials  are  required  ?  I  should  also 
feel  obliged  if  he  would  give  me  some  idea  as  to  the  cost 
of  the  undertaking.  I  most  say,  at  present,  that  I  am 
totally  unacquainted  with  the  liiuelight.— G.  Frtbb. 


[26595.] — St.  Blfine. — Can  any  correspondent  give 
me  any  information  as  to  tho  history  of  St.  Elfin,  Elphin, 
or  Blfine,  for  the  name  is  spelt  in  all  these  different 
wnys  t  The  parish  church  of  Warrington  is  dedicated  to 
this  saint,  but  no  information  abont  her  is  to  be  found  in 
the  "Acta  Sanctorum."  nor  in  any  of  tho  well-known 
works  on  hagiology.  Can  any  one  say  where  her  legend 
is  recorded  ?  The  name  would  seem  to  Indicate  either  an 
Irish  or  Danish  origin  ? — Veetdmnps. 

("26596.]— Test  for  Steel.— Can  any  of  our  friends 
tell  me  how  I  can  tell  if  the  mandrel  of  my  lathe  is  Bteel 
or  iron  ? — A  Turner. 

[26597.]— 8eidlits  Powders.— Wanted  directions 
for  their  preparation,  giving  weights  of  the  substances 

employed.— K. 

[26598.]— Citrate  of  Magnesia.— Wanted  directions 
for  preparing  the  substance  sold  under  this  name  at  the 
shops,  and  used  for  tho  preparation  of  an  effervescing 
drink. — K. 

[26599.]— Finding  Centre  of  Gravity  of  Taper 
Lever. — Would  any  reader  tell  me  how  to  get  the  centre 
of  gravity  of  a  taper  lever  301n.  long,  tin.  thiok,  2in. 
brood  at  ono  end,  and  taper  to  ljin.  at  the  other  end  ?— 
H.  H. 

[28600.1— Express  Engines,  &o— Accordingto  the 
G.N.R,  time  tables,  Edinburgh  is  397  miles  from  King*s- 
cross.  I  do  not  know  whether  it  was  so  with  the  train  in 
question,  but  the  L.  and  N.W.  express  trains  are  often,  if 
not  always,  "  pushed  up  "  behind  from  Euston  as  for  as 
Chalk  Farm.  Perhaps  that  would  account  for  the  said 
train  "doing"  the  first  2\  miles  in  3  minutes,  Can 
"Egeria"  toll  mo  the  gradients  between  Kunton  and 
Willesden?  How  is 'it  we  hear  nothing  of  the  perfor- 
mances of  the  new  G.W.  and  B.  and  E.  engines?  Are 
there  any  drawings  published  of  tho  hitter  ?— Murano. 

[26601.1— Building  Small  Organ.— Will  "Ura- 
nium "  give  me  instruction  for  arranging  a  small  organ  ? 
I  have  seen  his  reply  to  "  Erin"  on  p.  432,  No.  563, 
Vol.  XXII.,  and  I  wish  to  arrange  mine  on  the  same 
principle,  with  the  following  stops  : — Opon  diapason  to 
ten  0,  metal ;  stopt  diapason  bass,  wood  (each  to  be  a 
separate  stop)  ;  and  flute,  open  wood,  to  ten  0.  I  shall 
bu  glad  if  ho  will  send  me  directions  for  making  the  wind- 
chest  and  soundboard,  width  and  depth  of  channels,  and 
also  arrangement  of  pipes  on  soundboard  ?  Could 
I  arrange  the  diapasons  so  as  to  form  front  of  case  j  If  so, 
please  say  how,  and  give  dimensions  of  bellows  ? — John 
f.  Foreland. 

[26602.]— Small  Silver  Coinage.— In  an  account 
of  the  "  trial  of  the  Pyx  "  this  year,  I  see  that  2  four- 
pences,  2  twopenoes,  and  6  pennies  havo  been  coined  since 
Jnly  21st,  1875.  How  Is  this  ?  I  thought  the  twe  latter 
were  not  current  now. — Mcrano. 

[26603.]— Fixing  Aniline  Colours.— I  have  made 
a  kind  of  bottling  wax  with  rosin  and  plaster  of  Paris, 
using  aniline  as  a  colouring,  but  find  the  colonr  fades  on 
exposure  to  the  light.  How  can  I  fix  these  colours?— 
W.  Kino. 

[26604.]— Tinning.— Will  some  of  your  readers  tell 
me  if  there  is  any  way  of  tinning  blacksmith's  work  with- 
out filing  it  bright  first,  and  the  way  it  is  done  ?— W.  W. 

[26605.]— Mining.— Will  any  of  "oura"  give  me  the 
following  information  ?  1.  What  are  tho  essential  points 
in  the  construction  of  the  Davy,  Stephenson,  and  Clanny 
lamps,  and  with  what  velocity  of  air  do  they  become 
insecure  ?  2.  What  are  the  various  kinds  of  explosives  in 
use  for  blasting  in  mines,  and  their  comparative  advan- 
tages? 3.  State  the  principles  on  which,  at  different 
seasons  of  tho  year,  a  circulation  of  air  takes  place  In 
workings?  4.  Describe  the  most  satisfactory  mode  of 
constructing  "  stoppings"  and  "  crossings"  for  airways  of 
a  colliery?  5.  What  measure  may  be  taken,  without 
introducing  machinery,  for  exciting  a  ventilating  currant, 
to  improve  tho  air  in  a  particular  district  in  a  mine  ?  6. 
What  are  the  best  varieties  of  safety  lamp,  and  what  pre- 
cautions should  be  observed  in  their  use  ?  7.  Describe, 
with  a  sketch,  the  mode  of  pile-sinking,  "spilling" 
through  running  ground  ?— P.  K. 

[26608.]— Great  Northern  Engines.— I  shall  be 
much  obliged  if  Mr.  Chalmers  can  give  me  the  dimensions 
of  472,  473  (8  coupled)  class  of  shunting  engine  ?  Are  there 
more  than  these  two  on  the  line  ?  Also  can  he  giro  mo 
the  principal  dimensions  of  No.  260  ?  Is  not  this  one  of 
the  oldest  passenger  engines  on  the  O.N.  ?  When  was  it 
built  ?  It  has  a  dome  with  safety  valves  thereon.  Also, 
what  was  the  number  of  the  engine  of  the  coal  train  that 
was  run  into  at  Abbotts  Ripton?  I  should  like  very 
much  to  know,  too,  how  many  there  aro  of  511-513  class, 
and  the  diameter  of  the  wheels  ? — Mcrano. 

[26607.1— Keeping  Filter  Cool.— How  can  I  bast 
keep  water  cold  in  a  filter  ?  A  glass  of  warm  water  is  not 
particularly  refreshing  in  hot  weather. — Mcrano. 

[26608.]  —  Electrotyping.— In  elootrotyping  with 
copper,  sulphate  of  copper  or  bluestoue  is  used  :  what 
must  I  u&v  for  gold  and  silver  electros?  Any  information 
on  above  subject  will  be  esteemed  a  favour  by— Novics. 

[26009.]— Light.— What  is  the  best  and  obeapo.it  light 
for  illuminating  a  yard  (about  1  aore)  where  work  is  done 
at  night  ?  Would  the  eluotrio  light  be  suitable,  and  what 
would  be  the  cost  ?— C. 

[26610.]— Discoloured  Cane  Chairs.  —I  have  some 

cane  seated  chairs,  tho  canes  of  which  are  very  much  dis- 
coloured as  with  age.  Can  any  brother  reader  tell  me 
how  I  can  restore  them  to  their  original  colour  without 
injuring  the  polish  ?— Bill. 

[26611.]— Legal.— Will  somo  of  my  fellow  readers 
give  me  assistance  ?  I  have  bought  somo  property  on  the 
sea-coast,  with  a  right  of  road  to  tho  south  and  east  side  j 
the  road  is  in  a  very  bad  state  and  impassable.  The 
party  from  whom  I  bought  the  land  and  rights  of  road 
will  not  allow  pipes  to  be  laid  for  gas  or  water  without 
paying  a  ground  rent  for  same.  My  deeds  stipulate  the 
usual  rights,  but  do  not  particularly  mention  the  under- 
ground pipes.  1.  Whoso  doty  is  it  to  make  and  repair 
the  roads  ?  2.  Can  the  vendor  sell  the  sand  which 
accumulates  by  the  action  of  the  sea-gales  upon  the  same 
road  ?  3.  And  can  he  refuse  to  allow  pipes  to  be  put 
down  to  the  houses  ?— O.  H.  R. 

[26612.]— Varnish  and  Oil.— Will  any  of  your 
readers  tell  me  how  I  can  clean  oil  and  varnish  measures 
quickly  ?  Also  how  I  can  distinguish  Frenoh  from  Belgian 
colza  oil,  and  tost  its  quality  ?— Hon  est  Man. 
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[26613.]— Varnishing  Oleographs.— I  have  a 
number  of  oleographs  whioh  I  hum  been  varnishing  in 
the  following  manner :  1  coat  of  sice,  and  1  coat  of  mastic 
varnish.  In  about  3  weeks'  time  i  find  the  varnish  has  all 
disappeared  from  the  face  of  the  pictnrM.  W01  any  one 
explain  how  I  am  to  get  a  nice  gloss,  and  keep  it?— 
J.  Shaw. 

[2661+.]— Cotton  Spinning.— Can  anr  reader  giro 
me  any  information  abont  the  kind  of  machines  used  for 
making  paper  tubes  for  cops  span  on  the  male  ;  and  also 
say  what  is  about  the  average  number  made  per  hoar  on 
the  machines?  There  mast  be  a  very  quick  way  of 
manufacture,  as  they  are  very  cheap.  Information  on 
this  subject  will  oblige— Boltobiab. 

[26815.]— Tap  for  Boiler.— Will  some  practical  engi- 
neer say  what  kind  of  tap  would  be  best  to  have  on 
6-horse  boiler,  whioh  is  68ft.  from  same  power  engine,  2iu. 
pipes,  the  said  tap  to  shut  off  perfectly,  as  engine  runs 
only  two  days  per  week,  and  in  winter  gets  frown  up 
through  water  condensing  in  steam  pipes.— J.  W.  C. 

[26616.]— Football  Boots.— Can  any  reader  inform 
me  of  the  best  kind  of  boot  for  footb  ill  ?  If  leather  is 
best,  what  kind  of  leather,  as  I  am  intending  to  bare  a 
pair  made  ?— Ibohsidb. 

[26617.]-Blaok  Varnish  for  Steam  Engine 
Cylinder  — Can  any  one  inform  me  how  to  obtain  a 
black  varnish  for  a  steam  entrine  cylinder  that  will  not 
lose  its  brilliancy  when  wiped  with  cotton  waster— 
Vabbisb. 

[26618.]— Boilers.— I  shall  feol  obliged  if  any  of  your 
correspondents  will  answer  the  following  question  i— In  a 
hotter  30ft.  lone  over  all,  5ft.  in  diameter,  with  hemi- 
spherical end*,  plates  |in.  thick,  and  pressure  of  strain 
301b.  per  square  inch,  what  is  the  tonsile  force  exerted 
on  every  square  foot  of  the  perimeter  of  the  boiler ;  and 
taken  the  longitudinal  section,  if  6ft.  of  plate  on  that  line 
be  cracked  or  severed,  what  is  the  effect,  and  what  pres- 
sure has  the  portion  of  the  boiler  remaining  to  bear  ?— 
Jadbd. 

£26619.]— Flight  of  Bullets-Supposing  a  8nider 
rifle  bullet  at  the  instant  of  its  projection,  and  the  centre 
of  a  target  at  a  thousand  yards'  distance,  to  be  in  the 
same  horizontal  plane,  and  supposing  the  bullet  strikes 
the  centre,  what  has  been  its  path  in  transit  ?  What  has 
be:n  its  greatest  height  over  above-named  horizontal 
plane  ?  And  at  what  part  of  its  flight  did  it  attain  that 
maximum  elevation  ?  It  Is  to  be  also  supposed  there  is 
no  wind  blowing,  and  that  the  atmosphere  is  of  average 
density.— Oohstabt  Bbadbb. 

[26620.1— Clock  Jobbing.— I  hare  a  good  eight-day 
English  clock,  with  weights  and  a  long  pendulum.  Could 
any  of  "  ours  "  tell  me  if  it  be  practicable  for  one  with  a 
fair  knowledge  of  clocks  to  put  springs  Instead  of  weights 
and  a  short  heavy  pendulum*  la  fact,  make  a  going 
barrel  bracket  clock  of  it.—  Qt,  K .  F. 

£26621.]— Eleotrio  Communication  in  Trains. 
—Will  any  reader  giro  as  account  of  the  best  means 
adopted,  especially  that  used  by  the  South  Eastern  Rail- 
way?—Bxnsss  Drive*. 

126622.]— Locomotives  with  Steam  Tenders, 
am  told  the  M.S.  and  L.  have  some  of  these.  Will 
any  one  describe  them  ?— Ex  rases  Dbivbb. 

[2C623.]-Bailway  Sidings,  Signals,  dtO.-I  have 
lately  heard  a  discussion  as  to  the  best  way  of  making 
sidings  at  stations  for  stopping  goods  trains  to  do  their 
shunting  quickly,  and  not  foul  the  main  line.  I  have 
seen  the  eleotrio  shot  and  lock  bolts  at  work,  but  I  should 
feel  obliged  if  any  one  will  give  any  information  on  these 
subjects,  as  it  will  interest  others  besides— Exp&jesb 
Dbitsb. 

[2«624.]-Testing  Lubricating  OiL-Will  some 
reader  tell  me  how  to  test  the  quality  of  ordinary  lubri- 
cating oil;  and,  if  bad,  how  to  purify  or  improve  it? 
Also  it  droppings  of  same  from  bearings  can  be  restored 
by  filtration,  or  otherwise,  so  as  to  be  again  used  ?— Bad 
Oil. 

[26625.1— Brasing  Band  Saws.— Will  some  one  say 
what  is  the  best  material  to  braze  band  saws  with  ?— 
Bad  Oil. 

[26626. J- Stripping  Nickel  from  Brass— Will 
tome  of  your  correspondents  oblige  me  by  saying  how 
I  can  strip  nickel  from  brass  without  injuring  the  sub- 
jacent metal?  I  have  tried  many  methods,  but  have 
tailed  to  do  it.— BLXcraorLATSS. 

[26627.1— Cleaning  Leather.— I  have  a  box  covered 
with  red  leather,  and  studded  with  brass  nails.  Can  any 
one  inform  me  the  best  way  to  clean  the  leather,  whioh  is 
dirty  from  constant  use  ?— Xit. 

[26628.]— Steam  Boiler  Plates.— Will  any  one 
inform  me  oonoerning  the  plates  of  a  steam  boiler.  If 
they  are  safe  or  not  when  they  head  or  spring  round  the 
brackets  when  at  work,  as  I  have  seen  them  oontinually 
do  in  old  portable  engines  ?— Woskmo  Pirrss. 

[26629.]—  Speed  of  Bicyole.— Can  any  reader  of  the 
Mbcbabic  inform  me  if  a  7ft.  bicyole  has  been  ridden  50 
miles  in  2  hours  and  20  minutes  ?  Also  how  is  a  machine 
of  that  height  propelled  ?— Fbbbcbbab. 

[26630.]— Refrigerator.— Can  some  reader  inform 
me  how  to  make  a  refrigerator,  giving  the  dimensions, 
wood,  and  materials  to  be  used  in  the  construction  of  it, 
and  everything  oonnected  with  It  ?— Aaeos. 

[26631.1— Railway  Curves. —I  want  to  know  how 
I  am  to  find  the  length  of  the.  tangent  of  a  curve  when 
the  angle  and  radius  are  given  ?  Also  the  distance  from 
the  point  of  intersection  of  the  tangents  to  the  centre  of 
the  curve  ?  Will  some  friend  work  me  out  an  example  by 
logarithms,  and  would  he  tell  me  a  good  book  to  get  on 
railway  curves  t—  Trioohoketbt. 

[266S2.1-Bellows  for  8well.-Would  a  bellows 
5ft.  6in.  by  1ft.  9in.  be  large  enough  for  a  swell  organ 
containing  the  following  stops  ?—  Viol  di  gamba,  tenor  0 ; 
rohr  gedact,  OC ;  waldflute,  tenor  0 ;  principal,  CO  ;  with 
octave  or  sub-octave  coupler,  and  on  2 kin.  wind.  If  not, 
what  should  be  size  ?—  Ajcatbub  Oboabist. 

[26683.]— Model  Balloon  .-Would  any  reader  in  the 
SaeusB  Mbcbabic  give  me  directions  for  making  a 
model  balloon?  I  wish  to  make  a  model  balloon  3ft. 
high.  What  will  be  the  shape  of  the  gores ;  how  to  fasten 
them  together :  what  size  -,  also  the  best  way  for  fillin? 
it?  Being  an  amateur,  I  have  hardly  any  idea  how  to  do 
it,— Modbl  Balloob. 


[26681.]— Meohanioal.  — Will  any  of  our  friends 
inform  me  how  to  determine  the  positive  pressure  of  a 
screw  2in.  diameter,  and  2  threads  to  everr  inch  ?  The 
screw  I  mean  is  used  to  an  ordinary  bookbinder's  stand- 
ing press.— O.  Fbtbb. 

[26635.] -Tremulant.— Wishing  to  apply  a  tremu- 
lant to  a  4-stop  swell,  whioh  I  am  adding  to  a  small 
chamber  organ,  I  should  feel  obliged  to  any  one  who 
would  tell  me  the  simplest  contrivance,  with  dimensions, 
to.  ?— Sbbtslsb. 

[26336.1— Keraulophon  or  Salolonal.— What  is 
peculiarity  of  each  ?  Could  I  alter  dnloiana  to  either  ? 
If  so,  how  ?— Bmbtblbb. 

[26637.1— Picric  Acid.— I  observe  "  A.  F.  J."  says 
all  the  salts  of  this  acid  are  "  horribly  explosive."  I  use 
piorate  of  ammonium  in  fireworks.  Is  it  dangerous  or 
explosive  while  alone ;  and,  if  not,  with  what  composition 
is  it  explosive  ?  Any  hints  or  cautious  as  to  its  use  would 
obllge-J.  F.  B. 

3.1— Sewage  in  "Well  — I  have  reasons  for 
fearing  that  sewage  has  percolated  into  the  welL  Con 
any  reader  give  method  of  detecting  it?— P.  B.  T. 

.]— Expansion  of  Air.— Suppose  a  glass 
barometer  tube,  4ft.  Gin.  long,  to  have  30m.  of  mercury 
poured  into  it  so  as  to  occupy  a  central  position,  leaving 
lft.  of  air  at  each  end  of  tube,  and  the  ends  then  sealed. 
If  the  tube  were  now  placed  ,in  a  vertical  position,  the 
column  of  mercury  would  fall  in  the  tube  till,  the  pressure 
of  the  lower  air  cushion  increasing,  and  that  of  the  upper 
decreasing,  it  wonld  finally  assume  a  settled  position.  If 
the  whole  were  now  subjected  to  an  increase  of  heat, 
would  the  pressure  of  the  lower  and  denser  cushion 
increase  more  than  that  of  the  upper,  and  so  raise  the 
mercury,  or  would  it  still  remain  in  equilibrium  at  the 
same  level  ?  Expansion  of  mercury  itself  may  be  neg- 
lected.—Quido. 

[26640.] —Derbyshire.— Can  any  reader  of  the 
Bbolibh  Mbcbabic  Inform  me  of  the  distance  of  the 
nearest  railway  station  to  the  celebrated  Dovedale  in  the 
above  county  ?— J.  B. 

[266U.]— Philosophical  Transactions.— Would 
our  courteous  "  F.  B.  A.  8."  refer  me  to  the  number  or 
numbers  of  the  Philosophical  Transactions,  containing 
Dr.  Wollaston's  paper  on  his  photometric*!  experiments 
on  the  light  of  Sirius  ?  I  have  a  strong  suspicion  that  the 
said  paper  appeared  some  time  in  the  year  1829,  but  am 
not  sure.— AcoBiTB. 

[26642.]— Model  Boiler.— I  hare  a  small  brass 
boiler,  6}ln.  long,  23}in.  diameter,  and  l-16in.  thick,  to 
whioh  I  wish  to  add  a  fire-box  with  water  space  all  round 
the  fire.  Will  any  brother  reader  inform  me  what  size 
I  am  to  make  it,  and  what  size  of  engine  it  will  drive  ? 
Also  the  working  pressure  ?— Iobobabt. 

Ammonia.— Thanks  to 
query  (26525).  Will  he 
jwing  points?— To  what 
agree  is  the  retort  heated  ?  Does  the  volatile  carbonate 
pass  through  any  oooling  liquid,  or  direct  into  a  eon- 
densor  ?  When  It  is  oondenssd  is  it  then  fit  for  market, 
or  does  it  require  further  purification  ?  What  weight  of 
carbonate  is  obtained  from,  say,  one  ton  of  sulphate  ?— C. 

[26844.1— Liver  Complaint.— Can  any  of  "  ours  " 
furnish  a  remedy,  together  with  a  dietary  list,  for  a 
sufferer  from  liver  complaint  ?  We  unfortunate  people 
who  are  penned  up  in  great  oities  know  what  a  liver  is, 
and  I  fancy  the  cause  is  due  to  the  carbonised  atmo- 
sphere ;  but  what  is  the  remedy  ?— DSFBSSSIOB. 

[26645.] 
explain  bow 
and  potash 

T.  8.  BOBS. 

[26646.1— Tranafermanie.— Can  any  reader  inform 
me  how  to  make  the  above  article  ?  It  is  used  to  copy 
engravings,  *c.  The  engraving  is  laid  flat,  right  side  up, 
and  some  of  the  above  brushed  over  it,  and  blank  paper 
is  then  pressed  on  the  article  to  be  copied,  and  an  exact 
impression  is  obtained  without  injury  to  the  original.— 

0.  OOSTBLLO. 

[26647.1-Daylight  8tars.-How  far  is  it  true  that 
stars  can  be  seen  in  the  daytime  from  the  bottom  of  a 
deep  mine,  and  why  can  they  bo  so  seen  ?—  Aiax. 

[26648. 1-Carbonio  Aoid  and  Plants.- If  plants 
derive  all  their  carbon  from  the  atmosphere,  how  is  it 
that  plants  whioh  are  covered  over  with  glasses,  thus  pre- 
venting free  acoess  of  air,  thrive,  and,  in  fact,  grow  faster 
than  when  unprotected  ?— Zbta. 

[26649.]— Watering  Plants  and  Flowers.— To 
"  Saul  Btkba"  ob  otbbb  Practical  Gabdbmbbs.— Do 
you  think  the  regular  practice  of  watering  plants  and 
flowers  beneficial,  or  unnecessary,  as  some  say  r— Zbta. 


CHESS. 


All  oommsmoatlons  intended  for  this  doprntawat  to  ss 
addressed  to  J.  W.  Abbott,  Chester  House,  '""-'ill 
road,  Clapbam  8.W. 


PROBLEM  OOOXXIL-Bt  11b.  Q. 


as  sssv  wsiv  wwss»iiis|   ^svvsusw  •  j.u»w>»* 

r26643.]-Caxbonate  of  Ami 
"A.  F.  J?'  for  his  reply  to  mv  qu* 
give  me  information  on  the  folio  wir 


Sulphurio  Orangeade. — Sulphuric  orangeade 
consists  of  Sos.  dilute  sulphuric  aoid,  Sox.  con- 
centrated compound  infusion  of  orange  peel,  L2os. 
simple  syrup,  and  4  galls,  of  boiled  filtered  water.  A 
wine-glassful  of  this  mixture  is  taken  as  a  draught 
in  as  much  boiled  and  filtered  water  as  may  be  agree- 
able. 

Skating  Rinks.— Mr.  Gamgee's  invention  relates 
to  the  artificial  production  of  ice  surfaces  for  skating 
upon,  and  the  provisional  specification  describes  the 
employment,  in  lien  of  a  saline  solution,  of  a  liquid 
■nob  as  glycerine,  which  will  not  congeal  above  0° 
Fab..,  snob  liquid  being  caused  to  flow  beneath  a 
hollow  metal  surface  upon  which  the  water  to  be 
frozen  into  ice  rests  ;  also  the  employment  of  elevated 
reservoirs  or  accumulators  of  cold  to  keep  the  metal 
space  beneath  the  ice  always  full  of  the  glycerine  or 
liquid  ;  also  supplementing  the  power  of  a  freezing 
machine  by  immersing  the  glycerine  in  a  metallic 
Teasel  containing  ice  and  a  refrigerating  salt ;  also 
where  machinery  cannot  be  erected,  employing  ice 
with  refrigerating  salts  to  cool  the  glycerine  or  other 
liquid ;  also  increasing  the  density  of  the  ice  by 
applying  pressure  thereto ;  also  causing  ourrents  of 
cold  dry  air  to  pass  over  the  surface  of  the  ice,  and 
the  employment  of  covers  stretched  over  the  ice  to 
confine  such  currents  to  the  surface. 


Hi 

n 

m 

% 

White  to  play  and  mate  in  three  moves. 

Bolotiob  or  Pboblbb  GCCXX. 
Watts.  mack. 

1.  KttoKta,  LB  takes  It. 

2.  Q  to  B  7.  2.  Anything. 

3.  Mates  sec. 


Wb  deeply  regret  to  announce  the  death  of  Mr.  1. 
LowsnthaL  The  deceased  died  on  the  20th  last,  at  ft. 
Leonards,  where  he  had  been  staying  for  the  benefit  d 
bis  health.  The  death  of  Mr.  Lowenthal  leaves  s  dsn 
gap  in  the  front  rank  of  chess  celebrities.  He  wss  bn 
in  July,  1810,  at  Buda  Pesth,  and  was  brought  no  u  i 
merchant.  During  the  political  disturbances  in  1849  W 
left  Hungary  to  pay  a  visit  to  the  United  States;  sada 
1851  earns  to  England,  in  order  to  participate  is  tat 
grand  international  tournament  held  in  London  don* 
the  Exhibition,  and  ever  since  then  took  up  his  abodt  it 
this  country,  making  the  cultivation  of  the  game  his  •' 
avocation.  As  %  player  he  was  brought  first  into  aoafr 
notice  as  one  of  the  leaders  in  the  great  mates  br  oon> 
spondenoe  between  Pesth  and  Paris,  commenced  m  Itt, 
and  ending  in  a  victory  for  the  former.  He  was  for  ysw  j 
manager  of  the  British  Chess  Association,  sad  si  one  lis* 1 
president  of  the  St.  James's  Chess  Club,  aad  of  the  Git 
of  London  Chess  Club,  and  latterly  honorary  seoreUrj  d 
the  8t.  George's  Chess  Club. 


SPHINX 


Att  Csiamaafeattofis  /or  fas  "Spkvas"  sMib 
addressed  to  T.  Mitcbbsob,  BA.,  Tas  BUtietm^ 
Bott-cowrt,  Flsst-strsst.  B.C. 


Questions. 

528.  — P  Q  is  a  chord  of  an  ellipse  at  right  saiies  to  * 
major  axis,  A>  Aw  P  A,  O  At  are  produced  to  meet  at  I- 
find  the  locus  of  B-— Maooib. 

529.  — An  ellipse  aad  an  hyperbola  have  the  same  ha 
show  that  the  tangent  of  one,  at  their  point  of  intend 
toon,  is  the  normal  of  the  other,  and  vie*  wrst- »*••* 

530.  — Suppose  a  penny,  at  the  beginning  of  the  Bras* 
oentury,  had  been  invested  at  6  per  cent.,  wwpos" 
interest,  what  is  it  now  worth  ?— Maooib. 


Solutions. 


519.— 

Civs. 

Trigs. 

End  of  1st  year 

2nd  „ 

3rd  „ 

*.'.'.      1  '. 

4th  „ 

...      1  . 

1 

5th  „ 

...      1  '. 

1 

8th  „ 

...      2  . 

1 

7th  „ 

...      3  . 

2 

8th  „ 

...      4  . 

3 

9th  „ 

e  . 

4 

10th  „ 

...      9  . 

8 

11th  „ 

...     13  . 

9 

12th  „ 

...     19  . 

.  13 

13th  „ 

...    28  . 

.  19 

14th  „ 

...    41  . 

.  28 

15th  „ 

...   eo  . 

.  41 

18th  „ 

...    88  . 

.  60 

17th  „ 

...   129  . 

.  88 

18th  „ 

...   189  . 

.  129 

19th  „ 

...  277  . 

.  189 

20th  „ 

...  406  . 

.  277 

Hfrs.  Ox* 


1  ... 

1  ... 

1  ... 

2  ... 

3  M" 

4  ... 

8  ... 

9  - 
13  ... 
19  ... 
28  ... 
41 

80  ... 

83  ... 

1»  ... 

189  ... 


520.— If  p  be  the  principal  at  compound  intsr^^ 
amount  of  one  pound  for  one  year,  and  «%  =  *j*~ 
"    required,  we  get  by  a  very  «impk  T**T. 
.«  ,  where  n  =  the  number  of  years,  j*0*-" 
doubles  itself,  m  =  2  P;  .'.IP  -  f»  ' ~£ 


m  =  PB 

the  sum  doubles  ltseu,  m  =  ar;  •'•  *  f."  V"*f*ll 
B«  «  2.  Hence  the  amount  is  of  no  oonsideraUoo  a  « 
particular  application  of  the  formula.— ABO*, 
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521.— Per  question,  G  E  =  12*5,  and  KB  =  4*5; 
.-.  EF  =  OE-KH  =  8,  MdKH=6E  +  KHal7; 
then,  br  Euclid  (*7, 1.).  «/  (B  H»  —  F  B»)  =  V  <17»  -  8»j 
=  y  (289  -  6t)  =  V  885  =  15  =  F  H.    Bj  similar 


ANSWERS  TO  CORRESPONDENTS. 


THE  LNVENTOB. 


triangle.  (Hue.  TL.  4,  Stop.  IT- ,18.  Em.  IX, 13),  u 
F  E  =  8  :  E  H  =  17  ::  G  B  =  15 J  E  O  =  8«5«ttjto 
which  add  K  D  =  18  5,  and  we  have  DC=»0«. 
Again.  asFH:EH::DC:AC  =  BC  =  4*27083 ;  and 
aaFH  :  F  B  ::  DC  :  A  D  =  20-83333;  .*.  A  B  =  4160086, 
W.  Aibbt. 

521.— C.rclee  BNQ  and  G  M  E,  of  whioh  the  diameters 
are  respectively  9  and  86.  are  inscribed  in  isosceles 
triangle,  ABO.  Required  sides  of  triangle.  Join  H  P, 
il  Q.   The  angles  at  N  and  M  are  right  angles.  Now 

A  8  +  45  _  A  8  +  815  . 
45      "       125  ' 
Therefore,  A  8  =  5  0625,  ABU  therefore  =  39  0685, 


Again  (Euc.  111.,  86)  E  A,  A  G  =  AV  j  .-.A  14  =  234375 

Again  (I,  47J,  A  E»  +  E  B»  =  A  B» 

=  (A  M  +  M  B)» 

=  AM1  +  2AM.MB+MB'. 

AndasMB  =  EB..-.MB  =  AB^J^M>    -  20833. 

Whioh,  added  to  23  4375  (=  A  M) 

gives  44-27  side  of  triangle, 
and  doubled  =  41  867,  whioh  is  base.— Cms.  J.  Mjtchxix. 


Answers. 

519,  C.  J.  H.,  Sussex  B. ;  520,  F.  I.  A.,  0.  J.  Mitchell ; 
521,  W.  Airer,  C.  J.  Mitchell. 

Ai.ta  Poeta. — Your  first  correct,  second  fallacious. 

Ftuow  or  thi  Immm  of  Actoabibs.— Thanks. 
Tow  remarks  on  Bin- An  dak's  problem  are  just.  The 
inoorreot  is  sometimes  the  most  attract! ye  form  of  putting 
a  question,  as  you  will  see  by  the  solution  subjoined. 

Bcssxx  B. — Yon  bare  left  your  solution  to  explain  itself. 

Bin-Andak's  question  (519,  No.  537,  June  23)  is  not 
solved  yet. 

Regarding  Bin-Andak's  problem,  whioh  from  some 
inadTertenoe  is  mis-stated,  we  hare— 

1-03  =  2; 
1  03  =  log.  2  ; 


log.  2    _  -3010 


23'45. 


log.  1 08  012837 
That  is  to  say,  any  sum  whatever  will  double  itself  in 
23-45  years.    In  simple  interest  we  know  that 

F  * 100*  T  =  *' where  P  =  PrbteiPtJi  *  rate  per  cent., 

T  the  time,  and  I  the  interest  produced  under  these 
conditions.  If  P  doubles  itself,  we  have :— P  x  R  x  T  = 
100  P ;  B  x  T  =  100.  As  before,  time  and  rate  are  the 
only  potential  factors  in  the  consideration.— Mamis. 


Bushes. — In  an  interesting  article  on  Bushes, 
contributor  to  the  Qardenert  Chronicle  points  onfe 
that  the  plant  has  really  rendered  considerable 
service  to  oemmeroe.  The  canals  or  water-ways  con- 
structed by  the  D  are  of  Bridgwater  owed  much  of 
their  stability  to  the  Boshes  that  were  planted  all 
along  their  banks,  and  particularly  on  too  towing- 
path  side,  where  the  fringe  of  Hushes  eared  the  rope 
from  fretting ;  in  short,  the  plant  seemed  essential  to 
the  canal,  for  its  tooghly-matted  roots  bound  the 
banks  firmly,  and  formed  the  crowning  sod,  making 
an  elegant  fringe,  as  useful  as  if  it  were  made  of 
hewn  stone.  Unlike  the  working  of  any  shrub  or 
tree  that  would  outgrow  its  place  in  a  rear  or  two, 
the  Bosh  retains  its  evergreen  wisps  to  all  appearance 
tor  ever ;  and  hence  we  see  BrindJey's  Bashes  little 
more  than  a  foot  high  after  a  generation  of  boatmen 
hare  brushed  their  tops  ten  times  a  day. 


V  AB  nmmwwUoni  tXtmU  be  addVssssd4e  the  Editok 
«/  tks  Kseusa  Mbxjbamio,  81,  Taeistook-^rwt,  Cerent 
flordsm  W.O.   

HINTS  TO  CORRESPONDENTS. 
1.  Write  on  eae  side  of  the  paper  only,  and  pat  draw- 
ingsfor  illustration  on  separate pieses of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  tne  queries  to  winch  the 
replies  refer.  8.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  A  Ootttmercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded;  and  the  names  of  corns- 
spondsnts  are  not  given  to  inquirers. 


The  following  are  the  initials,  Ac,  of  letters  to  hand  up 
to  Tuesday  evening,  July  25,  and  unackuu  •  • 
elsewhere  i— 

A  NoaroLa.— J,  B learn. — J.  Haysman.— John  Evan*.— 

Fred.  Owen.— J.  G.  Haddock,  M.D.— B.  Waller.— 
A.  B.  0.— J.  P.  Grant.— Fred.  J.  Cox.— Victor  Buhot.— 
J.  Foale.— John  Meroer.  —  Alfred  Young.— Sepoy.— 
H.  Munro.— J.  T.  Gent.— R.  D.  Day.— J.  Falvoy.— 
Great  Western.— Pontifex.— Barlr  Riser. — J.  H.  T.— 
W.  B.  B.— J.  P.  8.— O.  B.  H.— J.  H.,  Birmingham.— 
Fan  tail.— Bureblus.—H.  Humphreys.— Charles.— 9.  P. 
—J.  Lane. — J.  H.  Bohnoht. — Richard  Tailing. — Mining 
Engineer.— J.  Bunting. — Alfred  Holt— Thos.  Hicklin. 
— H.  H.  W.— Walter  Edwards.— 8.  H.  Lucy.— Pax.— 
Dundonian  — A  New  Subscriber.— Aoonite.—E.  8.— 
W.  Aspinall.— T.  Varley.— G.  N.  Origins.--- Orderic 
Vital.  —Porter. —  P.  M.  Carson.— John  Philip. — A 
Somersetshire  Farmer.  —  Montre.  —  J.  Baworth.  — 
Alexander.— William  Logan.— B.  Allen.— B.  Ji.-Wm. 
GoodaU.— 0.  P.— H.  R.  W.— H.  J.  Day.— Country 
Barber.— Bernard  MoGnire.— Force.— Factum.— W.  K. 
—Outsider.— G.  B.  G.— R.  Loney.— W.  8.  T. — John 
Browning.— Express  Driver,— W.  B.  P.— A.  F.  J.— 
E.  J.  P.— Assessor.— Middlesex.— J.  H.  H.-A  Painter. 
—South  Kensington.— Three  Years'  Subscriber  — Harry 
Thomas.— W.  Wildmaa.— Vita.— Grim.— V.  V.—  Thos. 
8.— Frame  Knitter.— J.  Redmaine.— Vigo.— W.  T.  B.— 
Philo.— PendennU.— Harold  John.— Thomas  King.— 
V.  B.— Robert  H.  Griffin.— J.  H.  W.— W.  D.  Dyke  — 
Geo.  Soohbie.— Arthur  Guthrie.— C.  Glysdale.— W.  C.  D. 
—A.  H.  0.-0.  MacVitie.— O.  Myer.-F.  F.-Perplexod. 
— D.  D.  Redmond.— Tay  Bridge.— Guinseans.— Ama- 
teur.—One-fourth.— Edvardo.— South  Milford.— Borax. 
— N.  M.  B.-George  Weaver.— David  M.  Gee.-O.  S.  II. 
—O.  W.  Hodgson.— W.  H.  DaUinger.— Hornpipe.— 
Iconoclast.-W!  J.  RendalL-An  Observer.- M.  6. 

Ban  Oil.  ("  Bourne  on  the  Steam  Engine,"  Longmans. )  — 
TonaiST.  (Clarkson  or  Lancaster.  See  their  advertise- 
ments.)—Aurx.  B.  ToCEsa.  (See  pp.  138  and  z  ki,  Vol. 
XXII.,  for  illustrated  descriptions  of  Gray's  and  La 
Coax's  musical  telegraph  and  the  telephone.  Tho 
instrument  you  saw  was  probably  Beis's  telephone.) 
Zxta.  (Why  not  try  wearing  flannels  as  you  have  been 
advised >)—IoioaArr.  (The  notice  you  gave  was 
correct.)— Alsthbcs.  (If  we  inserted  roar  letter  on 
the  ''Consolations  of  Philosophy  "  we  should  feel  con- 
strained to  ask  a  similar  question  as  we  did  at  foot  of 
11199.)— J.  M.  Wbiobtboh.  (We  considered  the  query 
unsuitable.  As  we  oannot  insert  all  queries  wo  make  a 
selection,  and  insert  those  whioh  we  think  would  be 
most  generally  useful)— A  Mxcbavio.  (See  answer  t<> 
J.  M.  Wrightson.) — Natatob.  (When  you  bathe  don't 
star  so  long  in  the  water.)— Knirrn.  (We  do  not  like 
to  insert  queries  asking  which  is  the  best  machine  for 
any  work.  Every  mother's  duck  is  a  swan,  and  most 
makers  think  their  own  machines  the  bent.)— Jos. 
Paovis.  (Inquire  through  Trnbner  and  Co.,  Ludgate- 
hilL)— W.  V.  (Consult  our  advertisement  columns.)— 
Are.  (Inquire  through  a  bookseller.) 

3.  McIbttosb,  Omega,  James  Lockwood,  J.  H.  Harris, 
J.  B.  (Camborne),  Des,  James  Wells,  F.  D.— Your 
queries  are  advertisements. 

A  Wblsb  Boilermaker,  Rioardo,  A.  Shovel,  W.  A.  D., 
Gardener.— Your  queries  are  unsuitable. 

Oan  in  a  Fix,  Ignoramus,  In  Nubians,  W.  King,  T.  N 
Zither,  0.  H.  Q.-Bee  indices  to  beck  volumes. 

H.  KsnaET  and  others  have  replied  to  queries  already 
similarly  answered. 

A  Nbw  (?)  MxTHOD  or  Fastbytbts  Bboobt  Handles.— 
J.  Lord,  in  a  letter,  says:  "On  p.  453 you  mention  a 
new  (t)  method,  patented,  for  fastening  broom  heads 
to  their  handles— vis.,  by  a  screw.  This  is  no  new 
method.  We  hare  had  them  in  use  for  years.  Of  course 
we  screw  them  ourselves ;  but  had  not  the  remotest 
idea  any  one  would  patent  anything  so  simple." 

Jupiter.—"  Harold  John"  writes:  "In  answer  to  Mr. 
Dennett's  inquiry,  I  may  say  that  the  shaded  hand  on 
Jupiter  was  drawn  exactly  as  I  saw  it.  It  was  con- 
siderably darker  than  the  rest  of  the  surfaco  of  the 
planet,  and  the  bright  spot  proportionately  brighter  ; 
although,  of  course,  it  could  not  be  shown  brighter  in 
the  sketch.'' 


THE  THBBB  JOURNALS 

Whisk  asset  the  whole  rani*  of  eubjeote  pertaining  totheooou- 
palsrm,  inter— t,  or  s utuasiusa t of  the  majority  of  mankind,  in 
the  mfeeUAH  HICHAM  10  AJTD  WORLD OF  BCIKXCK.  the 
BOILOUIO  VSWavand  PUBLIC  HHALTH.  Bvery  reader  of 
the  BROLDJH  HBOHAlflC.  not  aoqnalnud  with  the  other  two 
Journal*,  should  at  ono«  beoom*  a  aabserlber  to  that  ono  which 
mere  Immediately  InSei  sata  him.  Ifoonaeoted  la  any  way  with 
the  arte  of  ecsnatrucHon  or  d**4*-n,  ha  will  Bad  the  BUILDINO 
HEW 8  a  perfect  storehouse  ot  Information,  and  a  mo*  i  valuable 
ahanael  for  his  advertisement  should  ha  naad  a  situation  or 
require  to  ansae*  laboar.  PUBLIC  KBALTB  ot.no. . ...  ltaaU 
with  the  sraat  oaoaa  Indicated  br  IU  title,  and  or  oonree 


peas  tree  tjd. 

toamalaaTapL  

B,  IhvaMoek-strest,  Oev 


^pparatue  for 
1     rated  liquid*, 
i,  (or  Imp.  orcment* 

rmenta  In  the  eon- 
^Uar  powor  ■  ■..  ■:n- 


APPLICATIONS  FOR  LKTTEH8  PATE  ITT. 

JOLY  14.  1876. 

ISK  O.  Valle,  Notta.  for  an  Improved  apparatu,  for  lubrloaUn* 
sptndlee.  ahalu,  and  other  ■urfaoe*  SUbJaat  to  fnoU  .n,  to  bo 
called  "the  paragon  lubricator." 

2700.  L  L.  Barber.  Bo.ton.  U.S..  for  lmprovementi  In  cutting 
attachmeoU  for  machine*.  ..... 

2701.  T.  Uvatt,  Uyde-parlc.  for  Improvementa  In  bnlldlntpi  and 
building  con-lnictlona,  and  In  ornamental  and  luefal  building 
■natcruUa  and  appliances,  and  In  the  mean*,  modea,  proceema. 
and  machinery  for  manufacturing  and  preparing  the  aald  mate- 
rial,  a*  merchantable  article,,  and  In  their  u*e and  application  to 
building,  and  building  constructions,  including  walking  surfaces 
ond  carriage  or  roadway*. 

Wis.  A.  M  Clark.  Chanoery.lane.  for  ImprovemenU  In  maohl- 
nery  for  screw  threading  rods  and  bolt*  and  for  other  purpoee*. 
A  communication 

2703.  H.  J.  Had  dan,  Strand,  for  improvements  In  signals  and 
(■Ignolllng.    A  communication. 

2701.  O.  W.  von  Nawrookl.  Berlin,  for  lmprovimenU  In  uniting 
or  combining  iron  and  steel  together,  and  In  the  apparaiu.- 
umployed  therein.    A  communication. 

2705.  W.  Spcnco,  Chancery- lane,  for  ImprovemenU  in  and 
applicable  to  carding  englno,.    A  communication. 

27'-*;.  W.  Oalloway,  Cardiff,  for  Improvements  In  miner*  safety 
lamps,  and  applicable  to  other  lamps. 

2707.  J.  Duncan  and  1.  A.  B.  Mvwlands,  London,  and  B  E.  B. 
Nawlands,  Vlotoria  Docks,  for  ImprovemenU  In  the  monufaotur* 
ol  tulphate  of  aloraln*. 

270*.  J.  Montelth.  Carstalr,.  for  ImprovemenU  In  rotary 
engines. 

2700  A.  Cunningham,  Lolth,  for  Improved  measuring  tapes, 
and  in  manufacturing  same. 

2710.  A.  Cunningham,  Lelth,  for  ImprovemenU  In  the  menu- 
focture  of  waterproof  garmenu. 

2711.  J.  B.  Penny.  Vnrdley.  for  ImprovemenU  In  easel*,  and  In 
appliances  for  facilitating  tie  practice  or  out-of-.loor  painting. 

STTli.    A  O.  Henderson,  Edinburgh,  for  ImprovemenU  in  go*- 

2711. '  W.  B.  Fisher.  Birmingham,  for  ImprovemenU  In  »yrlnge*, 
hydranU,  garden  pumps,  and  otuer  U<e  Imple  

J714.  T.  Bule,  Ollesgate.  for  Improvemenui 
stoppering  bottles  for  o  mUlnlng  gasenas  and  ■ 

2715.  J.  Gammon  and  W.  Clark,  Brighton, 
in  roller  ekatos. 

2716.  J.  B.  Outridge,  Swansea,  for  Improve 
strnctlon  and  arrangement  of  steam  and  I 

)pllc*blealso  for  pumps. 

2717  C.  J.  Ball,  London,  for  ImprovemenU  In  apparatus  tor 
Ironing  and  flolshtng  linen  and  other  fabric*.    A  communication. 

S7IS.  J.  PosUr.  Hants,  lor  improvement*  ln>pparatus  So  b*J 
employed  in  connection  wl'h  waU  r-closBU,  sinks,  and  other  Uk* 
oomiiunlo*Uon*  for  ventlUtlng  sewerage  recepUole*  and  SS> 
Olndlng  Inhalations  therefrom. 

2719.   T.  R.  Joidan,  London,  lor  ImprovemenU  in  rol-er  skaUs. 

37J0.  J.  Fournler,  Hulkshum,  WUU,  for  an  improvement  In 
bicycles. 

2721.  C.  Mace  and  J.  Brewster  8underland,  for  ImprovemenU 
In  apparatus  for  consuming  smoke  and  promoting  oombustlou 
in  tho  fnmace*  of  steam  boiler*. 

2721.  T.  Morgan,  Clianng-arosa,  for  ImprovemenU  In  fastening 
the  soles  of  boots  snd  shoes,  and  uniting  piece*  of  leather,  cloth, 
and  other  analogous  article*.    A  communication. 

SriS.  W.  Wilson,  Chatter,  and  J.  Battersby,  Lancaster,  tor  im- 
provements in  mowing  snd  reaping  machines. 

2721.  Harriet  WadsworUi,  Manchester,  for  ImprovemenU  ap- 
plicable to  the  sole*  and  heels  of  boots,  shoes,  and  clogs,  for  ren- 
dering the  same  more  durable. 

2725.  P.  Prothero,  8orblton,  for  improvements  In  the  means 
and  apparatus  for  eaUbllxhlng  electrio  telegruphl  i  communica- 
tion with  llghUhtp*.  partly  applicable  a*  mooring*  for  other  pur- 

poses. 

27-M-  J.  Imray.  Southampton-buildings,  for  on  improved  sup- 
port for  persons  seated,  particularly  applicable  to  railway  travol- 
llnir.    A  communication. 

j;.-7.  a.  D.  Hughes,  Nottingham,  for  ImprovemenU  In  the 
means  of  and  apparatus  tor  consuming  am  jke  and  economising 
fuel  In  steam  boiler  and  other  furnaces. 

S728.  W.  C.  S.  Clark,  Cray's  lun-roai,  for  ImprovemenU  In  U1I- 
Ule  clocks. 

ffla  A.  Chapman.  LI vorpool,  and  J.  Watson,  K'-nslngton,  for 
improvements  In  appara.ua  to  be  employed  In  pressing  ootton  or 
other  materials. 

27J0.   T.  A.  8vrlnburne,  Torquay,  for  ImprovemenU  In  anchor*. 

2731.  W.  R.  Lake.  Southampton-buildings,  for  ImprovemenU 
in  harvesting  machines. 

2732.  W.  Levealey,  8neffleld.  and  W.  Marshall,  Tapton,  for  eer- 
tiin  ImprovemenU  in  the  manufacture  of  metal  handles  and  In 
the  means  of  Bxlng  tho  same  to  knlve*,  rorka,  and  other  elrallai 
articles  of  cutlery. 

273S.  B.  D.  Henley.  Liverpool,  for  Improvement*  In  apparatus 
for  preparing  a«phalto. 

273*.  W.  ft.  Lake,  Southampton  buildings,  tor  ImprovemenU 
in  paper-cutting  machinery.    A  communication. 

27S5.  W.  R  Lake.  Southampton-buildings,  for  ImprovemenU  in 
apparatu-  ror  lowering  shl  s'  boat*.   A  commun  cation. 

2730.   W.  R.  Lake.  Bouthampton-b 
in  furnaces  for  roasting  ore*.    A  com  ..-. 

2737.  J.  Calderwood,  Midlothian,  for  ImprovemenU  in  utilising 
sulphuric  acid  tar. 

2738.  J.  Hunt,  Flnsbnry,  for  certain  ImprovemenU  in  the 
manufacture  or  envelope*. 

27X1.    A.  M.  Clark,  Chancery-lane,  for  an  Improved  coffesv 
pulplng  raachlno.    A  communication. 
27*0.    C.  O.  Hill,  Nottingham,  for  ImprovemenU  In  pleating 


for  Improvement 


27*1.   8.  H.  Johnson.  Stratford,  for 


8.  J.  Mackle.  C.  A.  Paurc.  and  O.  Trench.  Faversham.  for 


Plmdco,  for  Improvement*^  machi- 
nery for  shearing  or  clipping  sheen  and  other  maUrlal*. 

Sf**.  W.  L.  Wise,  Adolphi,  for  an  Improved  roller  f  kato.  A 
com  uiunlcatlon. 

27*5.  O.  H.  Wildes,  Lowndes-squore.  and  W.  C.  A.  Bcettgcr, 
Flnchloy,  for  Improvement*  in  coal  shooU  and  weighing  machines, 
the  two  being  in  combination. 

27 w.  J.  Sax,  Bloomsbury.  for  a  new  apparatus  or  gauge  for 
showing  by  electricity  the  depth  and  quantity  of  wawr  In  a  lank, 
cistern,  or  other  receptacle  of  water,  and  to  give  alarm  if  the 
water  should  be  reduced  below  a  certain  depth  or  attain  a  higher 
level  than  required. 

27*7.  F.  T.  Bond,  Gloucester,  for  ImprovemenU  In  Altering  and 
purifying  wator  and  other  liquids,  and  U  the  apparatus  employed 
therein. 

27*8.  J.  Morton,  Oordale,  N.B.,  for  imp-ovement«  in  preparing 
woven  fabric*  and  yarns  of  ootton  or  other  vegetable  fibre*  for 
being  dyed  or  printed. 

27*9.  A.  Squire,  Camdcn-road.  for  ImprovemenU  In  applying  a 
break  and  propeller  to  tram  car*  and  all  rolling  stock. 

2750.  F.  Paucher,  Pari*,  for  an  lrnprov.-d  electrio  brake  tui 
•ulxlulne  and  arresting  vicious  horses  Ins  antanw.u.ly. 

2751.  J.  O.  Wilson.  Manohe^ur  ,  lor  ImprovemenU  in  self- 
aotlng  mechanism  for  recording  the  porformanao*  of  engines, 
railway  carriage*,  and  other  machinery  or  apparatus  In  motion. 
A  communication. 

WSJ.  W.  R  L»ke.  Southampton -building*,  for  Improvement* 
in  the  construction  of  driving  chain*  for  machinery.    A  com- 

■firtTV  Buck.  ».  PatUnson  |W  and  J  Pattinaon. 
Dalsion,  for  ImprovemenU  In  preparation  of  cotton  for  use  a* 
an  absorbent.  p»|gi      f        l  t  1    ad  rtlaln 

balances  or  apparatus  for  ascertaining  and  indicating  weight.  A 
communication. 

O.  Low,  -IP^w1mn(^,01rn^mPro":ment*  tathesurtlng  tear 
,"ch»?oery.?a!IIe.  for  ImprovemenU  In  apparatus 
for  making  tea,  coffee,  and  other  extraoU.    A  conlmunleutkm. 

2758.  J.  Lewu*.  Manchester,  for  Improvements  In  ap.«»rat«» 
for  lighting^ heating  and  oooklng  apparatus. 

2759.  J.  Roubery,  HampsUad.  lor  ImprovemenU  In  wlro  for 

^Sta*  J.^jjySsSlS'SS^SS^  and  T.  T.  Leoher.  Blr- 
mpigbam.  for  ImprovemenU  In  screw  i 
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SOL  W.  W.  Wosthortrarn.  and  B  Waatherburn,  Leeds,  for 
lmpraramcnu  In  the  moan*  or  apparatus  for  extracting  tabes 
ana  ferrule*  from  locomotive*  and  other  tabular  boilers,  and 
aleo  from  tubular  aurfaoe  ooadanaere. 

S7U9-  O.  Syatermana.  Brussels,  for  Improvements  In  apparatus 
for  preventlngguerd*  from  falling  off  railway  carriage.. 

9763.  T.  F.  Firth,  Brlgfcouae,  for  lmprowiments  In  the  manufao- 
ture  of  carpets, 

376*.  W.  F.  Nest,  New  York  for  Improvement*  In  the  treat- 
meat  of  .table  manure  and  In  the  manufacture  of  paper. 

1785,  W.  P.  Thorn  peon,  Liverpool,  for  improvements  In  and 
relating  to  knitting  machinery.  A  oftwrmnfrtaHftn. 

SO.  8.  Snhwntan,  Glasgow,  for  a  new  or  Improved  meaaa  of 
cona  true  ting  streets,  roadwaya,  or  floora. 

tm.  A-  A.  Sohlaalger,  City- rood,  for  lmprovemanU  lo  ohurna , 
CgKbeatera,  and  Ice  oreem  or  other  f  reeaera. 

8T88  I.  A.  Peoqueux,  Parte,  for  Improvement*  In  the  mann- 
fcure  of  lace. 

Km.  J.  Hansen.  Trtnlty-aquare,  for  an  Improved  method  of 
and  utensil  for  pollthlng  flat  aorfaoea  of  wood,  known  and  dis- 
tinguished aa  French  pollahlng.  A  oomainnloatlon. 

WTO.  S  Bauragartan,  Oiaagow,  for  lm  pro  rem  ante  In  apparatus 
tor  grinding  twtet  and  other  drills. 

1771.  T.  Williams  and  J.  Pemberton,  Manchester,  for  lmprora- 
menU In  the  construction  of  steam  bolters. 

3772.  B  Looney,  Weal  Haxttepcol,  for ImpnnraaMnte  In  washing 
and  wringing  maohlnea. 

8775.  L.  Rose,  Flnabury,  for  Improvement*  In  bottle*  and 
atop  pen  for  a*rated  or  effervescing  heversgss  and  liquids. 

BTt  1.  L.  Beanard,  Guernsey,  for  Improve  menu  In  apparatua 
for  atopperlng  bottle*  or  Jars  for  nonfalnlna  asm  ted  or  other 
Mqalda. 

3775.  J.  Green,  D.wsbury,  for  Improvement*  In  mowing  and 
reaping  machine* 

9778.  0.  B.  81  may,  8  under  land,  for  improvement*  in  the  pro 
pulsion  of  vessels. 

077.  W.  B.  Lake,  Bonthsmpton-hsrlVI  trays,  for  Improvement*  In 
revolving  cylinder  ptetola.   A  communication. 

9778.  0.  H.  OUL  Mlddlssex.  for  Improremania  in  the  manufso- 
ture  of  .agar,  and  In  ap^oratoa  to  be  uaed  for  thte  purpose.  A 
oomnxonloatlon. 

8778.  X.  H.  Bland,  Ten  church-*  treat,  for  Improvement*  Is 
diving  apparatua. 

2780.  R-  Dunn.  Wylam-on-Tync,  for  Improvement*  in  the 
permanent  way  of  railway*. 
081.  J.  Carpenter  and  J.  BabclL  Birmingham,  tor  an  Improved 
"    i  dogcart. 

G.  Beadle,  Boughton- Monohalsee,  for  Improvement*  in 


tkntT 

a/si  J.  Whlteford,  Oreenoek,  for  lmprovemaate  In  shoeing 
horssa  and  other  like  footed  animate. 

9784.  B  Henry,  Perth,  for  an  Improved  manhlna  for  cutting 
BOiem  and  spiral  moulding*- 

088.  J.  Bardaley.  Oldham,  for  Improvement*  la  the  construc- 
tion of  flooring  cramp*. 

08a.  J.  Ooulaon,  Stamford,  for  lmprov  amenta  in  traction 


W.  Bowk*/,  Manchester,  for  Improvement*  in  screwing, 
tana  cut  tins,  and  nut  tapping  machine* 

088,  W.  B.  Bates,  Oldham,  for  Improvement*  la  bench  sawing 
machinery  worked  by  hand  or  power. 
088  T.  Beastoad,  H  paid  lag,  for  Improvement*  in  reaping 


090.  B.  D.  Barker,  Bodford-row,  for  Improvement*  In  railway 
raak  apparatua,  part  of  which  la  applicable  generally  aa  a 


091.  D.  Orelg,  Leeds,  for  Improvements  In  locomotive  and 

^KT^r*T Bmnfry,  Caloutta,  for  improvement*  in  the  prooeaa 
Of  oondenaaiion  of  steam. 

080.  B.  H.  C.  Monckton,  fin— hade,  for  Improvement*  In  pre- 
paration of  medicine*,  and  in  the  apparatua  for  effecting  the 

08*.  D.  Longworth,  Birmingham,  for  Improvement*  In  pneu- 
matic and  other  hammers  and  stamp*  actuated  by  rotating  shafts. 

8786.  W.  B.  Lake,  Southampton- onl Manga,  for  Improvement* 
tn  apparatus  to  be  aitaehad  to  a  reaping  machine  for  receiving. 
Compressing,  and  delivering  out  grain-  A  communication. 

8788  J.  Judge,  Bishop  Auckland,  for  Improvements  In  signal - 
togon  rallwaya  and  In  apparatua  to  be  uaed  la  oonnntlen  thare- 

87B7.  A.  kf.  Clark,  Chancery-lane  for  Improvement*  In  keyleaa 
rag  sail  n«  watch**.  A  communication- 

088.  J.  B.  Johnson,  TJnaffln's.tnn.tlalda.  for  Improvements  In 
locks  or  fastenings  for  bags  and  other  similar  receptacles.  A 
eotnmunloetlon. 

088.  B.  J.  Coleman,  Norfolk,  TJ.B.A-.  and  F.  J.  Bird  ,  Stroud, 
for  aa  Improved  spring  "  traveller."   A  communication. 

9800.  BVJ.  Cotemeu.  Norfolk,  U.8.A..  and  F.  J.  Bird. 
Stroud,  for  Improved  mechanical  arrangement*,  for  hooka  or 
coupling*.   A  oommunlcaUon. 

»JBL  B.  J.  Coasmaa,  Norfolk,  tJ.B-A.,  and  F.  J.  Bird,  Stroud, 
for  Improvements  In  reaping  and  mowing;  manhlnea  A  oom- 
munlcaUon. 

9808.  A  Beard.  Oiaagow,  and  O.  McPherson,  Hurlford,  for  tm- 
PTOvemente  In  lubricating  the  bearing*  and  axleaof  coal  hutch*, 
and  other  aimllar  vehicle.,  and  In  the  apparatua  ox  mean,  em- 
ployed therefor. 

9N8.  J.  Greenwood.  Holloway,  for  Improvement*  In  saah 
fastening*  and  other  artlotea  of  a  aimllar  nature. 

IBM.  B,  Bennett,  Bertdltnh.  for  lmprovemaate  in  machinery 
for  scouring  aecdleo  and  knitting  pins,  and  for  ether  like  pur- 
poses. 

~  16.  J.  Hoc  tear.  Gloagow,  for  Improvement*  In  furnace*  to  be 
1  In  the  manufacture  of  chromutoa. 

8.  Crwsley.  Todmordcn.  York,  for  Improvements  In  the 
construction  of  apparatua  to  be  applied  to  cotton  machinery  for 

from. 

nta  In  bl.-aka  for 

Idlnburgh.  for  improvements  In  charging 
and  tlrlnir  heavy  guns,  and  iu  the  machinery  or  apparatua  em- 
ployed thorefor. 
9HUB.  B.  J.  Jouoa.  Liverpool,  forimprovemente  In  and  appUoabte 

to  clog  blocks. 

8810.  K.  J.  Coleman.  Norfolk.  D.S.A.,  for  certain  iinprovumente 
in  etcam-englnis.    A  communication. 

3811.  T.  11.  H.  Fiflten.  Leeds,  for  Improvemonte  In  Implmeata 
for  the  cultiva  ion  of  land  by  «uum  power. 

2S12.  H.  W.  Dec.  Goldou-square,  for  improvements  In  OatsV 
and  other  like  r  n  i 

8818.  B.  A.  Rlpplngilte,  Holbom.  for  improvement*  In  lamps 
and  in  lamp  store*  or  oooJcaos  and  warming  apparatua  In  which 
mineral  oil  Is  burned. 

BUt.  H.  Davey,  Leeds,  far  Improvement*  In  compound  pump- 


collecting  the  dirt  and  extraneous  matter,  therufroro. 

8807.   J.  Woodhousc,  Woolston,  for  Imp 
hu^ng^po^.. 


communication. 

9818.  J,  H.  Jchneon,  T■'~»"''''^-'^^•'-"*1^,^  for  improvemonte  In 
cartridges,  which  Improvement*  are  also  applicable  to  exploeive 
lee  til—  and  other  similar  puipoae*.  A  communication. 
-J17.  J.  Cooper  and  W.  H.  Bichardaon.  Oiaagow,  for  Improva- 
mente  In  lenses  and  In  the  means  employed  for  manufacturing 
flu  sains 

3818.  H.  W.  Thompson.  Wolverhampton,  and  0.  Lampltt, 
Warwick,  for  Improvement*  In  machinery  or  apparatua  for 
dressing  flour,  purifying  middling*,  and  cleaning  and  separating 
gram. 

asm  J.  Baper.  London,  for  Improvements  In  brushes,  specially 
tM*Jtal  for  hair  and  clothes  brushes. 

B.  J.  B.  stills,  8o u thampton-buQdlngs,  for  improvements 
ror  oil  aad  other  liquid*.  A  communication. 


O.  Zeani,  Highbury,  for  Improvemente  1 »  magneto 
and  eleotro-magnetio  apparatua  or  machines. 

888*.  F.  Wlrth.  Germany,  for  lmproveasenta  In  greaae  boas*. 
A  oommunloatlon . 

98BS.  W.  J.  Burgees  and  C.  T.  Burgees,  Brentwood,  for  Improve- 
ment* la  reaping  and  mowing  manhlnea  . 

988s.  0.  Ldnford,  Leloeater,  for  lsapro  lausarite  In  km  engln**, 
and  in  appliance*  connected  therewith- 

8B85.  H.  B.  Barlow,  Manchester .  for  Improvement*  In  malting, 
and  in  apparatua  employed  therein.  A  oemmualoatlou. 

9B88.  J.  Eastwood,  Bradford,  for  improvement*  in  ^  method 
Of  and  apparatus  for  toeing  the  wool  or  other  fibre  into  the  circle 
of  NobWs  and  other  comb*.  . 
980.  B.  H.  C.  Moookton,  Ftwashede.  for  Improvamerite  in  pro- 
[  motive-power.  In  the  application  of  such  lmprovemanU  u 
purpeaeaVand  in  the  appar.te*  neoes.iry  for  egscOng  the 

J.  X  at.  BJrooak,  TfpwaU,  to*  Improvement*  in  rnaohlaej 


for  hoeing  and  thinning  out  turnips  and  other  root  orope,  part 
of  said  lmprovemanU  being  airplloabla  to  othar  horse  hoee. 

8889.  A.  kf.  Clark,  Chancery- lane,  for  Improvement*  m  oma- 
men ting  match  boxes. 

3830.  W.  Benson,  Nottingham,  and  B.  Bloktan,  Long  Baton, 
for  Improvements  In  Jacquard  frames.  In  the  slides  or  boxea,  and 
gauging  bite  to  enable  a  greater  number  of  spring  droppers  to  be 
used  In  the  width  without  increasing  the  number  of  cylinders, 
and  tor  Improvements  la  the  ooosti  notion  of  the  frame 
generally. 

38S1.  A  M.  Clark,  Chancery-lane,  for  improvement*  la  water 
metem.   A  oommunlcaUon. 

8838  W.  Walton,  Manchester,  for  Improvement*  In  apparatus 
for  .coring  the  game  of  billiard,  and  other  g"n-^ 

8KO.  B.  H.  C.  Monoktoc.  Pine* hade ,  for  Improvements  In  rails 
and  in  rallwaya  aa  applied  to  towns  and  agricultural  parpuain, 
and  In  the  appliances  necessary  thereto. 

asst.  8.  Marsh.  Nottingham,  for  Improvements  la  getting, 
breaking,  an  1  blasting  coal  or  other  materials  by  means  of  the 
bursting  of  cartridge*  by  the  application  of  air,  expansive 
earth*,  and  othar  substances. 

3835.  J.  P.  Smith,  Glasgow,  for  Improvements  in  cutting  tool 
holder*. 

9838.  J.  Foster  and  0.  J.  Foster,  Norman  ton.  for  Improve- 
ments In  brick  kilns,  such  invention  being  also  applicable  for 
burning  lime,  chimney  pot*,  and  sanitary  tubes. 

8637.  P.  Jensen,  Chancery- lane,  for  Improvement*  In  the  leaves 
of  photographic  albums  and  other  leaves  or  pssss  paifcmss  for 
the  reception  of  ploturee.   A  oommunloatlon. 

8818.  0.  Bnokland.  Swansea,  for  Improvement*  in  screens  for 
aoraenlng  ooal  and  other  material  or  materials,  and  In  "shut**" 
or  apparatua  connected  therewith. 

88W.  H.  K.  Flager  and  T.  a  Vary.  Massachusetts,  for  Improve- 
ment* In  home-shoe  machine*    A  communication. 

3s*0.  J.  Dloklnaon,  Sunderland,  for  Improvement*  In  safety 
valves. 

38*1.  J.  Good,  Brooklyn,  and  T.  Lawaon,  Leeds,  for  Improve- 
menu  In  machinery  for  preparing  flax,  hemp,  jute,  wool,  and 
other  Borons  substance*. 

SBtx,  J.  DobaOn,  Edinburgh,  and  A.  MoCardle,  Edinburgh,  for 
Improvement*  in  rotary  colour  printing  machines 

3843.  8.  Bylee,  Worcester,  for  Improvement*  In  canisters  and 
cans  for  holding  paints,  varnishes,  end  other  hi"<«1t  and  seml- 
liquid  substance*. 

SB**.  J.  H.  Johnson,  LtaoolnVlnn-flalds,  for  a  new  or  Improved 
process  of  refilling  and  condensing  iron  or  of  oondenilng  steel, 
and  new  or  Improved  means  or  apparatua  for  oarrjlng  out  such 
prooeaa.   A  oommunloaUon. 

39*6.  J.  B.  Johnaoa.  Unoou's4nn-ftslda,  ror  Improvement*  In 
railway  couplings.  A  commanioatlon. 

38*8   B.  Calls*.  Koadlug,  for  Improvement*  In  blind  rollers  aa 
in  the  apparatus  and  Otttnge  for  the  same. 

98*7.  A.  M.  Clark,  Chancery- lane,  for  an  improved  oombinod 
harnea  and  herss  ooilar.  A  oommunloatlon. 

38*8  W.  Msttliews,  Westminster,  for  Improvement*  In  brake* 
specially  applicable  to  cranes  and  other  manhlnea  for  lowering 
weight*. 

88*8.  B  Lege,  Boxton,  for  improvement*  in  tobanoo-cuttlng 
mac  u  tries. 

38B0.  B.  H.  A.  Hunter,  Beat  Bottord,  for  lnrprovemente  In 
the  construction  and  arrangement  of  self-revolving  hair  brush**. 

8881.  H.  Oalhvs,  Beading,  for  Improvements  In  the  cons  traction 
of  flue*. 

3853.  W.  Nelson,  Birmingham,  for  a  new  eoonomlo  oombtnod 
ever- point  pencil  and  pen-holder,  for  the  pocket,  hook* t- book,  or 
other  wise, 

3853.  W.  B.  Beck,  London,  for  improvement*  la  machinery  or 
apparatus  for  aewlng  boots  and  shoes. 

9BM.  C.  T.  Powera,  ihoffleld,  for  Improvement*  In  mechanism 
and  arrangements  for  winding  thread  on  to  spools  or  reels,  more 
particularly  for  use  In  sewing-machine  shuttles. 

38&S.  B  K.  House,  Btnghsrnpton. for tmprovamentatc 
reproducing  record  telegraphs. 

383A  P.  McLaurln,  Ohsagow,  for  lmprovemanU  In  the  surf  see 
8nt.MTig  of  paper,  and  In  the  machinery  or  apparatus  employed 
therefor. 

9837.  M.  Beymaan,  London,  for  lmpnueiauate  In  the  oonstrno- 
ttou  of  lnetrnmaata  for  measuring,  aad  aleo  masanrlng  whilst 

oottlng. 

9898  W.  Spenoe.  Chsnoery- lane,  for  lmprovnmenta  In  apparatus 
for  cleansing  scd  purifytng  floor  middlings.  A  oommunloatlon. 

9880.  WTB.  Bpencelayh  and  W.  B.  Taylor,  BoohesUr.  for 
lmprovemanU  in  steering  gear  for  bargee  and  othar  Bin 


OUR  EXCHANGE  COLUMN. 

Tm  stars*  fm>  *MaaM0  Mtfssj  u  U  ft  Os  •>«  U  snrekv  ss*  |g,  Iw 
sssvy  **■»■■«*»  8  awraa. 

Keen't  Bictclb,  62in.,  antifriction  rollers  •  excoum 
WATCH,  Chain ;  ofle  r  a— C.  O.,  98,  Castle-street,  Oxford* toreL 

A  strong  Oorra  Boilbk,  two  Range  cooks,  tafetv- 
yalva,  lxiln-by  6*ln- ;  exohange.-W.,  IB,  Alfred-plaee.  Klnr^o.» 
Briatol- 


InventoTB  before  Patenting;  ab-onld  retsd  the 

BAND  BOOB  OF  PATBNT  LAW.  BRITISH  AND  FOBBION. 
published  by  Wat.  P.  THOMPSON,  C.X.,  Patent  Agent,  8,  Lord- 
street,  Liverpool  (11  otatnpa).   "The  pitfalls  Into    which  the 
unwary  Inventor  will  ran  a  riak  of  stumbling  are  pointed  out .  . 
A  trustworthy  guide  to  patentees."— Ba* Ma  Jf.itseli. — [ADVT 


NOTICE  TO  SUBSCRIBERS. 

Bur*crib*r»  r-orfrlsit  thMr  oopie*  dlrsot  Trom  th*  oAoe  are  re- 
oneeted  to  observe  that  the  teat  namber  of  the  term  tor  which 
their  subscription  U  paid  wQl  be  forwarded  to  them  in  a  PlXK 
Wrapper,  aa  aa  Intimation  that  a  fresh  remittents*  la  bi  a  isjiry.  if 
(t  la  deatred  to  eonSinas  ths  Btabscriptton. 


TO  AMERICAN  &  BELGIAN  SUBSCRIBERS. 

Amerloan  and  Belgian  Subscribers,  aapacjan*  when  renew 
lag  their  subsertptlon*,  are  ratrtteulaxlyreo^iaeted  to  ad  viae  the 
Publisher  of  the  rransmisssnr  of  the  Post  offlos  order,  and  the 
exact  amount  for  which  It  ki  mads  payable.  If  the  ted 
precaution  Is  omitted,  some  ralfltnulay  u  vary  akaty  to 

saining  the  amount 

Subscribers  in  the  United  States  aad  Belgium  oaa  he 
with  the  BNOLISB  MECHANIC  poet  free  from  thte  Offloe, 
sum  of  lav  (8  dote.  96a.  gold,  or  Ufr.  88c )  per 
advanoe. 

The  reanrttanoe  sheukl  bo  made  bsr  \ 
order.  Baok  numbers  cannot  be  sent  by 
poat.  hat  mast  baraawatert  tar  at  tl»siateotid.ssamtoooverexnrs 


TERMS  OP  SUBSCRIPTION. 

PATABLB  IH  ADVABOB. 
Ba.  H.  for  Bte  Months  aad  Ha.  for  TVarva  Kontfcs,  Po*a-free  to 
any  part  of  the  United  Kingdom. 
Tola.  TlX.  XXL,  and  XXTX,  bound  In  oloth,  7a.  aeeh. 
Tnilssrtt  for  each  half- yearly  vorusne  up  t*  ToL  X.  (except  Tots, 
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ADTKBTIBBMBNTB  la  BXCHAHGB  OOLUMB— for 

atxteanWord  —     —  — 

ForsverysTsweedlngBlftrtWijrd*...      _      _  -88 

TtaasJdismtenvundedaspswtofttheiliaiaasiaiat 

for. 

Advartteemante  ssasf  reach  the  oSoe  by  I  swr*_  eat  Tuesday  to 
laaur*  Inasrtten  m  the  feUowlng  Frldagr's  auTaker. 


WANTED. 


TOTELLIGENT    MEN,  desirous  of 

J-    advancement,  and  leaving  unhealthy  occupations,  shook! 
"  stamped  envelope  for  lnf orm* tlun.— flBCBBT ABT ,  it,  Qolkl- 
road.  Brighton. 


send 

ford -road. 


NEW  ENGLISH  SETTLEMENT, 
BXtTOLANDS,  Parana,  Southern  BrasU. -There  ti  as 
opening  for  rough  OABPBNTBBB,  Sawyers,  men  seousUBMd  to 
fell  Umber,  and  one  or  two  men  uaed  to  work  a  taw  mill,  water- 
power.  Grant  of  land  made  to  those  with  families,  and  a  part, 
or,  where  necessary,  the  whole  peeeage  money  advsnosu.-Apph- 
gsraoaally,  or  address  8aca8TA*\r,  0,  Pslmraton- building.,  OU 


T^REE  EMIGRATION  TO  NATAL— 

Free  Psasages  are  granted  by  the  Government  of  KstaL  to 
married  and  single  artlaans,  mechanic.,  farm  labourers,  and  imrk 
domestic  servant*.— Particulars,  personally  or  by  letter,  of  tic 
Emigration  Agent  for  Natal,  78,  Coleman- street,  London. 


ADD  BH 8 8*5 8. 

'THE  ADDRESS  of  "  Mining  Engineer" 

-*-    Is  THEODORE  MBAD.  Laagport.  Somerset. 


THE  ADVERTISER  wishes  to  know 
where  the  Apparatus  of  Dick's  Patent  Fire  Ingtes  sal 
Cylinders  for  "  L'Extinctmir"  are  made,  and  by  whoa.  This 
Information  will  oblige.— Address  38,  V  tillers- terrace.  Garr-rasd. 
Leeds. 


TMPROVED  HYDRAULIC  MOTION 

-*-  The  Inventor  of  the  above  la  dealroua  of  oommnelettiu 

-PHICBO. 


with  some  one  to  aid  him  In  perfecting  the 
Post-offl  oe,  Truro. 


A  N  ELECTRO-PLATER  will  give  £2 

-S—  to  anv  neraon.  rjraotlaallv  or  otherwise  snnnslntsd  wtia 


to  any  person-  practically  or  otherwise  acquainted  una 
nicaei  deposlti  ,n,  who  will  instruct  the  Advertiser  In  the  srt.- 
J.  B  ,  1*.  Waa-street,  Oldham. 


TO  PATENTEES  AND  MACHINE 
MAKERS.- WANTED,  a  Machine  for  Cutting  op  a  Wsu* 
Fibrous  Material.— Address  particulars  to  C.  B.,  Norton  Manor 
Bouse,  Ialewor th,  Middlesex 


FOR  SALE, 
f  ATHE-9ED  CASTINGS,  all  8t*w, 

XU  planed  or  tn  the  rough.  Full  set*  of  Castings  of  Lathes  for 
feet  or  power.  Band  and  Fewer  Planing  Machine*  SUds-testa, 
Chuok*.  ho.  Particulars  on  application.— GL  BLIP FB  *  CBO08. 
Bdwird- street,  Brough ton-lane.  Btenchester. 


A  TOOL  MAKING  PLANT  and  BU8I- 


NBS8  atNotblngnam,  for  DISPOSAL  by  Tender  as  •  s*.!nr 
-    •    ■  -.1,000.    First  ■ 

Ing  machine.. — Appl 
LEMAN,  Accountant,  Pelham- street,  Nottingham. 


concern.  Capital  required  B5f»  to  41,000. 
for  lathes,  druhng,  and  shaping  nsmchlnes 


st-ctess  patat 
-Apply  to  TBOX 


:o»as 


T  ATHES  (S^in.),  2ft.  6in.  iron  bed, 

A  -J  with  compom^  sllda-rest,  lroa  standards,  trtedls,  ooclcsl 
steel  mandrel,  and  oofter.  Be.  £8.  Suitable  for^amsttan 
or  workmen  — BD WIN  BLAKBY  k  Co..  Halifax. 


,4.IN.  LATHES,  8ft.  Iron  Bed,  with 

^  OOMPOCXD  ILIBBaHT.  Iron  Standards,  Conical 
Hardened  Steel  Mandrel  and  Collar,  4c.  £10.  Photo  and  Lin, 
**»., «  atsmps.— BDWIN  BLABBY  &  Co.,  tiqoare-roed.  BeilfsS- 

XpIRST-CLASS  BINOCULAR  MICE0- 

SCOPE,  with  tin.  and  fWglo.  objectives,  achromatic  oon- 
denaer,  Bo.  (by  Swift,  London) ;  price  £30.  Also  Patent  R>pid 
action  CAMBBA  (by  DaUmaysr,  London),  takes  picturs  Ka.  by 
loin.,  with  set  of  diaphragms:  price  £SiOa.-T.  8PABXBS, «, 
Ballford-street,  Downham  road,  Islington.  

PORTABLE  EXPANDING  CAMERA, 
With  Ha.  achromatic  objective,  double  baok,  sites  box. 
tripod  stand,  shut*  into  lin.  tube,  whole  tn  leather  cam  8te.br 
BilnTnew  ;  price  fSU.-Apply  J.  SHORT,  9,  Otedrtone-strset. 
London-road,  S  B.   


A  MATEUR'S  LATHE  for  SALE  on 

■iA  ascouut  of  removal.  From  good  maker  i  nearly  nr». 
U  osatree,  with  full  art  of  tools  for  wood  st.d  meteL  chuckt, 
sfida-rsat,        "  ' 


.'grindstone,  anviL  iplner's  bench  and  too  1a— L.  8, 
e.  Boundary-road,  N.W.  

TpIRST-CLASS  SPIDER  BICYCLE, 

nearly  new,  and  tn  good  condition.  Price  (0a— apply 
Ksaoheater  Arm*,  Toryd.  Rhyl.  N.W. 


T 


EN  Seoond-havkd  ACHROMATIC 


MICROSCOPES,  the  rises  lustrutMmta  of  a  profeasor co- 
dead.  Ate*  a  naasher  of  SaaaavVhand  Aaororaatio  power;  for 
Microscopes,  from  tin.  focus  to  |th.  first-class,— J.  B.  DAXOZB, 
Optician,  43,  Ons  stmt,  Wench—  fee. 


WATERLOO  COLLEGE. 
NORTHAMPTON. 
Prtnotpal-O.  LEE8,  F.0.8.  . 
Aawaibsd  by  laaWsat  BngBah  and  Foreign  Masters  of  shf*T» 
Term*  modsrels.  aad  Inclusive  if  revcdied. 
Prospectus  with  vtsw  on  appBoauoa. 
_  lm  F1E8 

Modern  Lacjuaires. 

Drawing  for  Buiifduv.  ■CniliieW.i  i  fto. 

tdcally  taught;  there  Is  a  first-rate  IsUaatoy. 
"     "    '   LoealssmaBSetonaalu  Tfi— rasswsl 


IVTATIONAL    SELF  -  SUPPORTING 

A.  1      IBaVfil  UTIOB  FOB  DTBBABBB  OF  TBB  RXlf. 


PaUente  are  seen  at  90,  Gray's  Inn-road,  Alas'i  Cnas.  «a 
Monday  and  Thursday,  and  at  10,  Mibre-*t»  set,  AlaBtts,  ■» 
Wednesday  tad  Friday  **e*aB«s»  bent  ate  fall  atao 
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ARTICLES. 


DYNAMOMETERS  AND  FRICTION 
BRAKES. 

I  F  the  remarks  of  the  President  of  the 
Institution  of  Mechanical  Engineers 
and  the  sue gestion  of  Mr.  A.  Paget  (see  p. 
507)  should  lead  to  the  appointment  of  a 
committee  of  members  of  the  institution 
charged  with  the  duty  of  making  an  elabo- 
rate investigation  into  the  merits  of  dynamo- 
meters and  friction  brakes,  the  engineering 
world,  which  term  includes  makers  and 
users  of  steam-engines  and  other  motors, 
will  owe  those  gentlemen  their  best  thanks 
for  initiating  an  inquiry  of  very  great  im- 
portance. To  a  certain  extent  it  must  be 
acknowledged  that  it  is  derogatory  to  the 
mechanical  engineers  as  a  body  that  for  any 
really  valuable  experiments  on  dynamo- 
meters and  friction  brakes  the  engineering 
world  is  indebted  to  the  Royal  Agricultural 
Society,  though  it  must  be  acknowledged 
that  the  results  obtained  by  that  society 
have  always  been  6o  freely  given  to,  the 
public  that  there  was  little  inducement  for 
others  to  take  up  the  question.  Mr.  Rich, 
in  commencing  the  paper  on  the  subject, 
an  abstract  of  which  we  gave  last  week, 
claimed  from  his  fellow-members  an  appre- 
ciative recognition  of  the  work  of  the  Royal 
Agricultural  Society — work  which  no  other 
society  has  ever  attempted  to  emulate,  and 
which  has  been  carried  on  now  for  many 
years  practically  regardless  of  expense.  The 
Government  itself,  which  is,  or  should  be, 
so  much  interested  in  marine  engineering, 
has  never  undertaken  experiments  of  the 
kind  which,  under  the  fostering  care  of  the 
Royal  Agricultural  Society,  have  done  so 
much  to  bring  towards  perfection  the  special 
machinery  and  type  of  steam-engine  in 
which  agriculturists  are  more  directly  in- 
terested. Thirty  years  ago  the  city  of 
Lincoln  had,  perhaps,  never  been  visited  by 
a  portable  engine ;  now  it  produces,  or  can 
produce,  about  2,000  in  a  single  year ;  and 
engines  of  rival  firms,  in  a  severe  trial  of 
economy,  run  a  dead  heat.  No  one  has  any 
doubt  that  the  progress  made  in  agricultural 
machinery  is  mainly  due  to  the  action  of 
the  society,  and  it  would  seem  to  follow  as 
a.  matter  of  course  that  similar  action  on  the 
part  of  the  Government  in  relation  to 
marine  engines  and  boilers  would  be 
followed,  at  least,  by  a  degree  of  improve- 
ment and  some  amount  of  progress.  The 
information  which  the  Government  could 
place  at  the  disposal  of  the  marine  engineers 
of  the  country  by  a  few  trials  and  at  com- 
paratively a  slight  expenditure  of  money 
might  be  of  incalculable  advantage  to  the 
profession  and  the  commerce  of  the  country, 
and  of  course  to  the  Government  itself.  We 
spend  vast  sums  on  large  guns,  both  in  their 
construction  and  in  experiments  with  them, 
l»ut  the  trials  of  the  machinery  of  our  war 
-vessels  are  of  the  most  elementary  and 
routine  character. 

The  instruments  and  apparatus  belonging 
to  the  Royal  Agricultural  Society,  which, 
when  described  T>y  Mr.  Rich,  gave  rise  to 
one  of  the  most  interesting  discussions  of 
t.ne  year,  comprise  traction  dynamometers 
for  measuring  the  draughts  of  implements 
and  vehicles ;  friction  brakes  for  measuring 
x.be  actual  power  developed  by  steam-engines 
snid  other  motors;  and  rotary  dynamo- 
meters,  which  register  the  amount  of  power 
that  must  be  transmitted  to  machines  in 
VOI..  XXm-Ho.  098. 


order  to  drive  them.  The  oldest  instru- 1 
ments  for  testing  draught  in  the  possession  '. 
of  the  society  are  spring  links  or  dial  I 
balances,  in  which  the  strain  acts  on  a  steel  I 
spring,  tending  to  reduce  its  breadth  and  ' 
increase  its  length.  The  alteration  of 
dimensions  is  communicated  by  levers,  Sic., 
to  an  index,  which  works  over  a  scale 
graduated  by  actual  tests.  Notwithstand- 
ing the  fact  that  the  oscillations  of  the 
spring  and  index  are  reduced  by  an  oil 
cylinder,  the  instrument  is  practically  of 
little  use  in  ascertaining  the  draught  of 
implements  drawn  by  horses,  as,  owing  to 
the  irregular  and  jerky  action,  it  is  only 
with  difficulty  the  readings  can  be  taken  at 
all,  and  then  they  are  necessarily  far  from 
accurate.  The  plough  dynamometer  k  a 
far  more  satisfactory  instrument,  especially 
for  testing  ploughs,  cultivators,  and  other 
field  instruments.  For  these  purposes  it 
has  been  found  so  valuable  that  the  instru- 
ment which  was  first  made  for  the  society 
in  1856  has  been  reproduced  for  the  Imperial 
Museum,  at  Berlin,  the  Ballarat  Agricul- 
tural Society,  and  the  Chilian  Exhibition 
Commissioners.  It  consists  of  a  light  iron 
frame  mounted  on  four  wheels,  three  of 
which  are  supported  on  axles  adjustable 
vertically  and  horizontally,  while  the  fourth, 
which  is  larger  and  drives  the  indicating 
mechanism,  is  adjustable  in  the  arc  of  a 
circle.  This  wheel,  called  the  traversing 
wheel,  drives  a  shaft  carrying  a  large  gun- 
metal  disc,  and  also  a  drum  covered  with 
paper,  like  the  drum  of  the  steam-engine 
indicator.  A  distance  index  is  connected  to 
the  drum,  and  a  pencil  draws  a  zero  line  on 
the  paper,  all  the  parts  moving  at  speeds 
proportioned  to  that  of  the  traversing 
wheel.  Connected  to  the  draw- bar  is  a 
frame  carrying  a  delicately-mounted  shaft, 
on  which  a  small  brass  disc  is  keyed,  and 
the  parts  are  so  arranged  that,  when  the 
dynamometer  is  unloaded,  the  edge  of  the 
small  disc  runs  on  the  centre  of  the  large 
one.  Now,  if  it  is  remembered  that  the 
large  disc  drives  the  small  one,  it  is  only 
necessary  to  point  out  that,  when  any  load 
is  brought  on  the  dynamometer,  the  small 
disc  is  moved  across  the  face  of  the  large 
one  to  show  that  consequently  the  small 
disc  will  have  a  greater  distance  to  travel 
than  if  it  were  at  the  centre  of  the  large 
disc ;  and  as  the  latter  revolves  at  a  speed 
proportioned  to  the  speed  of  the  traversing 
wheel,  the  small  disc  will  be  worked  at  a 
speed  proportioned  to  its  distance  from  the 
centre  of  the  large  one,  so  that  its  revolu- 
tions are  increased  in  proportion  to  the 
strain  brought  upon  the  draw-bar.  The 
small  disc  is  connected  to  a  pencil  which 
draws  a  line  on  the  drum,  and  also  to  a 
counter  which  records  its  revolutions.  The 
speed  of  the  machine  and  the  revolutions 
made  by  the  small  disc  give,  when  worked 
out  by  a  formula?,  the  distance  run  and  the 
"pull"  on  the  machine:  hence  the  foot- 
pounds of  work  are  readily  calculated. 
Considerable  skill  and  care  are  required  to 
keep  the  instrument  in  proper  working 
order,  and  it  is  necessary  to  test  it  occa- 
sionally and  to  adjust  the  springs. 

The  horse  dynamometer,  which  is  so  called 
to  distinguish  it  from  other  instruments, 
and  because  it  represents  mechanically  the 
action  of  a  harnessed  cart-horse,  was 
designed  to  test  carts,  waggons,  and  similar 
wheeled  vehicles  with  shafts.  In  principle 
it  is  identical  with  the  plough  dynamometer, 
but  is  so  designed  by  Messrs.  Rich  and 
Anderson,  and  is  so  carefully  calculated  to 
answer  its  purpose  from  every  point  of 
view,  that  it  is  the  most  perfect  integrating 
instrument  in  existence.  The  instrument 
is  all  contained  on  a  bed-plate,  carried  on  a 
platform  mounted  on  four  wheels,  so  spaced 
that  the  wheels  of  the  cart  to  whioh  it  is 
attached  will  not  follow  in  the  rucks  made 
by  the  dynamometer.  It  is  attached  to  the 
cart  by  harness,  exactly  as  if  it  were  a  horse, 


and  a  horse  or  an  engine  supplies  the  motive 
power  for  the  test  experiments.  Without 
diagrams  it  would  be  hopeless  to  attempt  to 
give  any  clear  description  of  the  many  in- 
genious contrivances  devised  by  Messrs. 
Anderson  and  Rich  to  avoid  complicated 
formula?,  and  "  corrections  "  foe  this  or  that 
probable  error.  The  only  known  defect  is 
in  connection  with  the  oil  cylinder,  but  Mr. 
Rich  say  8  that  the  draught  springs  have  so 
much  inertia  and  so  considerable  a  range 
that  they  are  capable  of  absorbing  most  of 
the  violent  shocks  and  jerks,  and  in  practice 
it  is  not  found  necessary  to  fill  the  cylinder 
with  oil. 

The  friction-brake  dynamometer,  which 
measures  the  power  of  any  prime  mover  by 
absorbing  its  energy  as  friction  by  means 
of  a  strap  on  a  pulley,  is  comparatively  well 
known  as  the  simplest  and  most  accurate 
dynamometer.  Originally  invented  by  M. 
Prony,  it  has  been  considerably  improved  by 
Mr.  Amos  and  Mr.  Appold,  and  the  so- 
ciety possesses  several  examples,  including 
one  having  three  brake-pulleys  on  its  shaft. 
The  Appold  brake  consists  of  a  shaft 
mounted  in  large  and  well-fitted  bearings, 
on  which  one  or  more  pulleys  are  keyed- 
Iron  straps,  to  which  wooden  blocks  are 
attached,  are  passed  around  the  pulleys,  to 
the  faces  of  which  the  wooden  blocks  are 
shaped ;  the  latter  have  gun-metal  guides 
screwed  to  their  sides  to  keep  them  on  the 
pulleys.  On  one  side  of  the  strap  weights 
are  attached  by  means  of  a  rod ;  on  the  other 
side  the  straps  are  cut  and  joined  together 
by  a  right  and  left-hand  screw,  so  that  the 
degree  of  tightness  with  which  the  brake 
fits  the  pulley  can  be  adjusted  by  hand.  At 
its  lowest  point  the  strap  is  again  cut,  and 
its  two  ends  are  connected  by  pins  to  a  pendu- 
lum or  differential  lever,  an  ingenious  contriv- 
ance, which,  in  the  event  of  the  brake  being 
carried  partly  round  by  the  pulley,  slackens 
the  strap  on  the  weight  side,  and  so  enables 
the  brake  to  regain  its  normal  position — 
i.e.,  with  the  weights  in  one  vertical  position. 
The  large  friction-brake  of  the  society  is 
fitted  at  one  end  of  its  shaft  with  a  universal 
coupling,  by  means  of  which  an  engine  to  be 
tested,  if  its  crank-shaft  can  be  brought  to 
the  same  level,  is  connected.  When  an 
engine  cannot  couple  its  shaft  to  the  shaft 
of  the  brake,  a  belt  is  generally  used,  but 
owing  to  the  journal  friction  thus  intro- 
duced, and  to  the  irregularities  caused  by 
the  difference  in  elasticity  in  the  slack  and 
tight  sides  of  the  belt,  the  results  are  neither 
so  accurate  nor  so  satisfactory  as  when  the 
engine-shaft  is  coupled  directly  to  the 
brake.  By  well-knownformuhe  the  work  done 
is  readily  calculated,  as  also  may  the  weights 
to  be  added  when  the  proprietor  of  the 
engine  states  at  what  speed  and  at  what 
horse-power  he  wishes  it  tested.  The 
friction-brake  above  described  occasioned 
the  discussion  at  the  recent  meeting  which 
we  reported  last  week,  and  it  will  be  seen 
that  although  it  is  possibly  the  best  means 
we  have  of  testing  the  actual  work  of 
engines,  Mr.  Hawkesley,  Mr.  Bram well,  and 
others  have  reasons  for  the  suspicion  that, 
from  some  unknown  cause,  its  indications 
are  erroneous.  Hence,  then,  engineers  and 
those  who  take  an  interest  in  questions 
bearing  on  the  accurate  measurement  of 
power,  would  be  glad  to  see  the  matter  taken 
up,  as  suggested  by  Mr.  A.  Paget,  by  the 
Institution  of  Mechanical  Engineers.  The 
other  dynamometers  described  by  Mr.  Rich 
are  the  rotary  hand- dynamometer,  useful 
for  testing  the  power  required  to  work 
small  machines,  and  the  large  rotary 
dynamometers  of  the  society ;  but  a  notice 
of  these  is  beyond  our  present  purpose. 
General  Morin  and  Mr.  Fronde  have  been 
the  chief  contributors  to  the  literature  of 
the  subject,  but  to  the  Royal  Agricultural 
Society  the  thanks  of  engineers  are  due  for 
the  published  descriptions  of  their  brakes 
and  of  the  results  obtained  with  them. 
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OK  EXCRETION  OP  CARBONIC  ACID 
BY  THE  LARGER  DOMESTICATED 
MAMMALS. 

A  T  the  School  of  Agriculture  in  Grignon, 
M.  Samson  recently  took  advantage  of 
the  large  number  of  horses  and  cows  there 
to  investigate  how  much  carbonic  acid  our 
large  domestic  mammals  excrete  in  a  given 
time  under  different  conditions  of  the  indi- 
viduals, both  as  to  internal  and  external 
relations.  The  number  of  reliable  results 
obtained  from  these  researches  amounted  to 
100.  They  include  the  exact  determination 
of  the  quantity  of  CO*  excreted  in  two 
minutes,  with  careful  specification  of  the 
individual  circumstances,  the  living  weight, 
the  age,  the  external  temperature,  the 
temperature  of  the  stall,  and  the  air-pres- 
sure. M.  Sanson's  account  of  his  mode 
of  investigation,  the  tables  he  constructed, 
and  a  full  discussion  of  his  results  ap- 
pear in  the  Journal  de  VAnatomie  et  dela 
Fhyeiologie.  We  here  give  a  short  state- 
ment of  the  conclusions  arrived  at  from  the 
measurements  which  were  made  on  52  indi- 
viduals :  22  of  the  genus  Equut,  and  30  of 
the  genus  Bos. 

The  genus  of  the  animals  has  an  influence 
on  the  intensity  of  their  breathing  func- 
tions. With  equal  weight,  the  Equidffi 
excrete,  in  unit  time,  more  C02  than  Bovida. 

The  race  or  species  has  also  an  influence 
on  this  intensity,  and  in  the  same  race  the 
same  taing  holds  good  for  varieties.  In 
every  genus  the  species  of  less  weight  have 
a  more  lively  respiration,  and  in  every 
species  the  races  with  less  weight.  It  is 
also  these  races  and  varieties  that  have 
relatively  the  largest  lung  surface.  Among 
the  Eqiudae,  it  is  Known  that  horses  of  the 
English  race,  of  Asiatic  type,  and  their 
descendants,  have  a  more  spacious  chest, 
and  consequently,  with  equal  body  weight, 
more  voluminous  lungs  than  horses  of  the 
other  races  of  Western  Europe.  Their  lung 
also  contains  more  small  bladders  in  unit 
volume.  Boudement  has  shown  (and  other 
observers  have  confirmed  it),  that  the  weight 
of  the  lungs  decreases  in  proportion  to  the 
weight  of  the  body,  and  that  the  capacity  of 
the  chest  likewise  diminishes  in  proportion 
as  the  races  or  the  varieties  are  earlier 
mature,  or  as  the  completion  of  their  skele- 
ton is  less  retarded.  Animals  of  races  and 
varieties  whose  lungs  have  less  developed 
surface  excrete,  in  unit  of  time,  a  less  quan- 
tity of  CO*  in  proportion  to  the  weight  of 
their  body. 

Sex  has  also  an  influence  on  respiration : 
in  males  the  latter  is  more  vigorous  than  in 
females.  It  is  also  known  that  they  have  a 
greater  lung-capacity  with  reference  to  the 
weight  of  the  body. 

Age  has  also  a  direct  influence  on  the 
excretion  of  COj.  The  young  animals  ex- 
crete more,  comparatively,  than  the  old. 
In  this  connection  it  is  also  known  that  age 
has  influence  on  the  rhythmus  of  breathing. 
The  number  of  motions  of  the  chest  in  unit 
time  decreases  as  age  advances.  In  conse- 
quence of  this,  the  gaseous  mixture  con- 
tained in  the  lungs  is  renewed  more  fre- 
quently in  young  animals  than  in  old  ones. 

Food,  both  as  regards  quantity  and  quality, 
where  it  is  in  general  sufficient  to  maintain 
the  health  or  normal  state  of  the  individual, 
has  no  influence  on  the  breathing  function 
(this  is  in  opposition  to  an  opinion  which 
has  arisen  from  false  interpretation  of  data). 

Muscular  effort,  which  increases  the  pro- 
duction of  CO j  and  "its  percentage  quantity 
in  the  blood,  has  no  influence  on  the  breath- 
ing after  it  is  ended.  The  working  animals, 
those  utilised  as  living  motors,  do  not  ex- 
crete more  C03  in  unit  time  than  those  of 
the  same  species  which  have  done  no  external 
work. 

The  atmospheric  temperature  has  a  very 
well-marked  influence  on  the  excretion  of 
CO...   The  quantity  excreted  is  directly  pro- 


portional to  the  rise  of  temperature.  This 
is  also  opposite  to  a  view  that  is  held. 

The  barometric  pressure  acts  in  the  oppo- 
site direction  to  the  temperature.  The 
excretion  decreases  in  proportion  as  the 
pressure  rises,  and  increases  as  the  pressure 
falls. 

As  the  influences  of  temperature  and  pres- 
sure act  in  opposite  directions,  they  com- 
pensate each  other.  A  high  temperature 
and  a  low  pressure  are  equivalent  to  a  low 
temperature  and  a  high  pressure,  provided 
the  factors  vary  within  the  same  limits. 
The  raising  of  the  temperature  and  the 
lowering  of  the  pressure  add  their  actions 
together  and  bring  the  excretion  of  C05 
from  the  lungs  to  its  maximum  of  intensity. 

From  these  facts  comes-  the  further  con- 
clusion that,  according  to  known  physical 
laws,  the  diffusion  of  the  COa  produced  by 
the  animal  economy  in  the  atmospheric 
medium  occurs  as  a  function  of  the  lung- 
surface,  the  composition  and  the  tension  of 
the  outer  gas  mixture.  No  other  circum- 
stance or  determining  condition  takes  part 
in  the  phenomenon,  which  is  purely  physical 
and  mechanical,  and  so  may  be  reproduced 
or  imitated  with  artificial  laboratory  appa- 
ratus. 

The  variations  of  these  functions,  as  they 
occnr  under  natural  conditions,  place  these 
facts  in  the  clearest  light.  A  few  milli- 
metres barometric  pressure,  and  a  few  ther- 
mometer degrees  more,  suffice  to  raise  the 
excretion  of  OOa,  in  unit  of  time,  almost  to 
the  double. 

Some  of  the  practical  consequences  from 
these  facts  explain  the  difficulty  of  acclima- 
tisation, and  have  important  bearings  on 
questions  connected  with  the  breeding  of 
cattle. 


THE  TRADE  MARKS  ACT. 

'THE  Lord  Chancellor's  Patents  Bill,  hke 
its  predecessor  of  1875,  has  been  aban- 
doned—not so  much  for  want  of  time  to 
discuss  its  provisions  and  pass  them  into  a 
law,  but  because  the  Government,  wiser 
possibly  than  its  distinguished  legal  mem- 
ber, saw  that  the  bill  was  strenuously 
objected  to  by  all  those  who  know  anything 
of  the  subject,  save,  perhaps,  those  whose 
only  desire  seems  to  be  to  secure  the 
practical  abolition  of  patents.  Recent 
legislation  of  this  kind,  too,  has  not  been 
attended  with  results  of  so  satisfactory  a 
nature  as  to  induce  the  Government  to  try 
and  muddle  another  department.  The  Trade 
Marks  Act  came  into  force  this  year,  and 
already  the  Act  has  been  amended  by  the 
passing  of  another,  which  provides  that  the 
time  for  registration  of  existing  trade  marks 
shall  be  extended  to  July  1, 1877,  from  and 
after  which  date  it  will  be  impossible  to 
take  any  proceedings  as  to  the  infringe- 
ment of  existing  trade  marks,  unless  such 
marks  have  been  registered  or  have  been  re- 
fused registration  by  the  registrar.  The 
Sheffield  Chamber  of  Commerce  and  the 
Cutlers'  Company,  bodies  which  are  certainly 
as  much  interested  in  trade  marks  as  any 
manufacturers  in  the  kingdom,  have  pre- 
sented sensible  and  (Yorkshire-like)  very 
plain-spoken  petitions,  and,  in  consequence, 
the  new  Act  is  now  simply  to  provide  for 
a  mere  extension  of  time.  With  reference 
to  the  proposed  transfer  of  the  judicial 
powers  of  the  Court  of  Chancery  to  the 
Commissioners  of  Patents,  the  Cutlers' 
Company  say  that  they  believe  the  clauses 
were  inserted  in  the  bill  with  the  view  of 
facilitating  the  arrangements  of  the  New 
Trade  Marks  Registry  Office;  that  they 
have  already  been  put  to  more  expense  than 
was  contemplated  by  the  Act,  and  they  re- 
spectfully submit  that  it  is  not  desirable 
the  owners  of  trade  marks  should  be  preju- 
diced by  pro  visions  made  to  facilitate  the 
work  of  a  Government  office.  The  Cutlers' 
Company,  while  admitting  that  the  Com- 


missioners of  Patents  are  a  body  of  eminent 
men,  point  out  that  they  form  really  an 
irresponsible  tribunal  which  may  conduct 
its  affairs  in  secret,  and  may  refuse  to  give 
reasons  for  its  decisions,  and  they  object  to 
have  questions  respecting  the  validity  of 
valuable  trade  marks  settled  by  a  couple  of 
gentlemen  who,  for  want  of  evidence  and 
in  the  absence  of  such  facta  as  may  be 
brought  out  under  cross-examination, 
might  be  induced  to  give  decisions  which 
would  practically  inflict  an  irremediable  in- 
Jury  on  persons  who  own  trade  marks  either 
in  their  own  right,  the  right  of  succession, 
or  in  right  of  purchase.  Happily  Parliament 
has  declined  to  assist  the  trade  mark 
authorities  in  the  manner  proposed,  and 
they  must  now  do  their  work  in  the  best 
way  they  can!  The  result  of  thia  muddling 
is  not  promising  for  any  future  interference 
with  the  Patent  Laws  in  the  direction  per- 
sistently followed  by  the  Lord  Chancellor. 


THE  POTATO  DISEASE. 

Fwill  be  remembered  that  a  few  months  ago 
Mr.  W.  G.  Smith  announced  his  discovery 
of  the  resting  spores  of  the  potato  fungus 
(Peronospora  inftstans),  in  diseased  tubers  and 
leaves  obtained  from  Chiswick  last  year.  Mr. 
Broome,  M.A.,  of  Batheaston,  repeated  the  ex- 
periments and  obtained  similar  results.  The 
nature  of  the  bodies  discovered  by  Mr.  Smith 
and  Mr.  Broome  were  the  subject  of  dispute 
amongst  both  botanists  and  fungologists ;  but 
all  the  questions  are  now  set  at  rest  by  the 
germination  of  the  resting  spores,  which  have 
been  preserved  from  the  time  of  their  dis- 
covery last  year  till  now.  Mr.  Smith,  in  de- 
scribing hia  recent  investigations,  which  com- 
plete the  subject,  says,  it  was  of  the  highest 
importance  that  these  re  sting-spores  should  be 
preserved  alive  till  the  time  arrived  for  their 
renewed  activity,  and  with  this  purpose  in  view 
I  preserved  the  material  in  which  the  resting- 
spores  were  present  in  sealed  bottles,  each 
bottle  containing  more  or  less  pure  water  or 
expressed  jnice  of  horse-dung  diluted  with 
water.  As  I  was  quite  in  the  dark  as  to  the 
habits  of  these  reating-sporee,  of  course  I  did 
not  know  what  to  do  for  the  best,  ox  what  the 
result  of  my  experiments  would  be.  In  former 
numbers  of  the  Gardtners'  Chronicle  I  have 
described  how  these  rest ing-e pore*  at  first 
floated  on  the  surface  of  the  water,  how  they 
at  length  deposited  themselves  in  the  sediment 
at  the  bottom,  and  how  on  opening  one  of  the 
bottler  at  the  last  meeting  of  botanists  at 
Hereford  the  resting-pores  were  found  still  in- 
tactandapparently  alive.  Happily  for  me  nearly 
all  my  spores  retained  their  vitality.  Mr. Broome, 
being  equally  uncertain  with  myself,  trusted  to 
chance,  and  chance  so  far  favoured  him  that 
all  his  resting-sporea  in  the  slanting  saucer  of 
water  well  retained  their  life.  It  might  have 
been  (and  even  was)  said  that  possibly  some 
fungus  foreign  to  the  potato  fungus  had  sot 
into  my  material,  but  if  so  it  must  be  regarded 
as  a  coincidence  in  the  highest  degree  extra- 
ordinary that  Mr.  Broome  should  also  get  the 
same  new  and  foreign  fungus  in  his  Peronospora 
material — a  body  so  puzzling  in  its  nature  as  to 
be  referred  to  no  less  than  eight  different 
species  of  fungi. 

Considerable  difficulty  has  always  been  ex- 
perienced in  preserving  the  lower  fungi,  and  in 
the  present  case  the  researches  were  compli- 
cated by  the  fact  that  many  other  fungi  prey 
upon  the  material  containing  the  resting-spores 
of  the  potato  fungus.  Happily,  however,  in 
both  Mr.  Smith's  and  Mr.  Broome's  materia], 
the  Peronospora  infestans  and  the  Fusisporium 
Solani  were  not  to  any  appreciable  extent  in- 
terfered with  by  the  other  fungi.  F.  Solani  is 
another  potato  fungus,  and  a  knowledge  of  its 
life  history  is  of  almost  as  much  importance  as 
that  of  Peronospora. 

The  germination  of  the  resting-spores  was 
awaited  by  Mr.  Smith  with  the  greatest 
anxiety,  and  as  I  never  knew  from  one  day 
to  another  whether  or  not  these  bodies  might 
all  collapse  and  perish,  I  was  under  the  neces- 
sity of  dividing  the  material,  and  keeping  a 
constant  look-out  for  results  under  different 
conditions.  With  this  object  in  view,  there- 
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fore,  I  kept  some  of  the  bodies  moist  in  pure 
water,  others  in  diluted  expressed  juice  of 
horse-dang,  others  in  expressed  juice  of  fresh 
potato  leaves,  others  upon  extremely  thin 
slices  of  potato  and  on  crushed  potato  mash, 
others  in  saccharine  fluid,  others  in  nitrogen 
gas,  some  between  pieces  of  glass  kept  con- 
stantly moist,  some  upon  broken  tile  (also  kept 
constantly  moist),  and  some  upon  potato  leaves 
as  they  grew  upon  the  living  plant.  Besides 
this  I  have  had  a  quarter  of  a  hundred  of 
slides,  kept  damp,  and  under  examination 
every  day  (almost  night  and  day)  for  the  last 
three  months.  All  these  preparations  I  have 
kupt  constantly  and  uniformly  moist  under 
darkened  bell-glasses,  for  darkness  invariably 
assists  the  growth  of  spores  of  all  sorts. 

The  first  new  fact  worthy  of  note  is  this : 


resting-spores  weie  produced  in  myriads,  and 
that,  too,  within  the  tissues  of  a  comparatively 
few  leaves.  During  the  present  spring  I  have 
sent  mounted  preparations  of  the  mature  (or 
almost  mature)  resting  spores  to  many  of  the 
foremost  cryptogam  ic  botanists  of  Europe,  but 
not  one  has  denied  their  possible  identity  with 
peronospora  infestans. 

For  more  than  thirty  years  our  potato  crops 
have  been  systematically  destroyed  by  two 
virulent  fungi  —  viz.,  Peronospora  infestans 
and  Fusisporium  solani ;  these  two  parasites 
almost  invariably  work  in  company  with  each 
other — they  suddenly  appear  for  a  few  weeks, 
destroy  our  crops,  and  vanish  for  ten  or  twelve 
months,  then  reappear  and  repeat  the  work  of 
destruction.  I  claim  for  my  work  that  it  is 
new,  and  that  it  has  proved  how  both  these 


many  of  the  resting-spores  grew  in  size  during  fungi  hide  and  sleep  through  eleven  months  of 


nine  months  of  their  rest  to  twice  their  origi- 
nal diameter,  or  about  four  times  their  original 
balk,  and  their  aspect  gradually  changed  from 
almost  smooth,  semi-transparent  bladders  to 
brown,  more  or  less  rough  and  warted  or 
echinulate  spheres.  These  latter  brown, 
mature  bodies  were  quite  the  same  in  character 
with  those  so  sparingly  seen  list  June  and 
July.  How  they  arose  last  year  no  one  saw, 
but  probably  the  wet  weather  of  the  early 
summer  caused  their  appearance.  It  does  not 
follow,  because  the  resting-spores  have  taken 
a  year  to  artificially  mature  with  me,  that 
therefore  they  always  take  a  year  to  ripen  ;  it 
is  quite  possible  that  in  a  state  of  nature  and 
under  different  conditions,  they  may  mature 
rapidly.  At  any  rate  two  sorts  of  bodies  were 
seen  together  last  year,  transparent  smooth 
bodies,  and  rough  brown  ones.  I  considered 
them  to  be  different  states  of  the  same  resting- 
spores,  and  subsequent  facts  have  proved  my 
Bupposition  to  be  quite  correct. 

At  the  end  of  April  and  beginning  of  May 
last  I  began  to  see  the  first  signs  of  germina- 
tion, and  at  this  time  many  of  the  oospores 
proved  effete ;  the  oogonium  cracked  or  became 
broken  into  atoms,  discharging  a  bladder, 
which  perished  in  fine  dust.  As  the  month  of 
May  progressed  many  of  the  resting-spores 
became  dense  and  dark,  with  the  oospore 
occupying  the  whole  of  the  oogonium;  this 
condition  is  different  from  that  of  a  body 
in  which  the  resting-spore,  being  not  quite 
mature,  does  not  yet  occupy  all  the  oogonium, 
but  floats  within  from  side  to  Bide,  as  the 
object  happens  to  be  moved  under  the  micro- 
scope. 

The  contents  of  the  oospore  are  broken  up 
into  zoospores ;  how  long  the  latter  live  it  is 
difficult  to  say,  but  probably  somewhere 
between  twelve  hours  and  a  week ;  at  length 
they  come  to  rest,  when  the  tails  fall  into  fine 
dust.  Some  zoospores  burst  and  at  once  perish, 
whilst  others  throw  out  threads  of  mycelium, 
which  threads  are  destined  at  length  to  bear 
the  conidiophores  of  the  potato  fungus  in  its 
new  generation.  The  zoospores  thus  obtained 
were  planted  on  the  foliage,  and  upon  thin 
alices  of  potato  supplied  from  a  frame  by  Mr. 
Alfred  Smee.  On  these  materials  they  at  once 
produced  mycelium  and  small  conidiophores, 
which,  without  doubt,  belonged  to  Perono- 
tpotm. 

At  the  beginning  of  May,  whilst  observing 
the  habit  of  Fusisporium  and  its  resting  state, 
Mr.  Smith  observed  typical  Peronospora  infes- 
tans growing  upon  the  drier  parts  of  the  pre- 
vious year's  crushed  and  decayed  leaves.  An 
observation  which  has  been  confirmed  by  other 
investigators. 

Mr.  Smith  says  that  his  material  has  con- 
tained a  large  number  of  dead  mites  and 
aphides  and  a  few  nematoid  worms ;  the 
oogonia  and  threads  were  to  be  seen  in  all 
parts  of  the  dead  insects,  but  not  in  the  worms. 
Do  Bory,  in  reviewing  my  observation,  says: — 
*  Even  if  the  often-mentioned  warty  bodies 
were  hibernating  oospores  of  Phvtophthora 
(Peronospora),  like  the  similar  oospores  of  P. 
irenaris  which  resemble  them,  we  should  not 
fain  much  information  hearing  upon  these 
{aestiona,  Bince  their  occurrence  is,  at  the 
test,  extraordinarily  rare."  This  sentence  is 
■ery  erroneous,  for  although  the  bodies  were 
ippjirently  rare  when  I  first  recorded  their 
Liscovery,  they  were  not  necessarily  bo  in  a 
tat*-  of  nature,  for  on  continuing  the  experi- 


the  year.  As  I  have  kept  the  re3ting-spores 
of  both  parasities  alive  artificially  in  decayed 
potato  leaves,  in  water,  in  moist  air,  and  in 
expressed  diluted  juice  of  horse-dung,  it  con- 
clusively proves  to  me  that  the  resting-spores 
hibernate  naturally  in  the  same  manner.  The 
seat  of  danger  from  both  parasites  is  clearly  in 
dung  heaps,  ditch  Bides,  and  decaying  potato 
plants. 

These  experiments  of  Mr.  Smith  practi- 
cally settle  the  whole  question,  and  though,  of 
course,  they  do  not  provide  a  remedy  for  the 
potato  disease,  we  may  now  say  that  we  know 
what  is  its  cause,  and,  knowing  that,  many  pos- 
sibly find  some  means  of  combatting  the  de- 
structive pest.  Obviously  the  first  efforts  of 
cultivators  should  be  devoted  to  stamping  out 
the  disease  by  stamping  out  the  affected  haulm 
and  rotting  tubers  by  fire,  by  refraining  from 
planting  seed  in  in  fected  soil,  and  by  avoiding 
the  use  of  dung-heap  manure  in  its  ordinary 
state. 


BRONZING  COPPER :  COPPER  PAINT. 

T^HE  art  of  bronzing  copper  by  the  well- 
known  method  of  heating  it  over  a  fire  is 
a  tedious   and   not    altogether  satisfactory 
process.    It  involves  the  exercise  of  some  skill, 
and  a  considerable  amount  of  labour  must  be 
expended  in   the  preliminary  processes  of 
cleansing  and  polishing ;  and  very  often  the 
whole  operation  has  to  be  performed  over 
again,  owing  to  some  accidental  blemish  im- 
parted to  the  surface  of  the  article  in  some 
subsequent  process — e.g.,  brazing  or  soldering. 
The  polishing  powders  principally  employed 
are  crocus  and  plumbago,  the  latter  giving  a 
deeper  and  more  permanent  colour  to  the 
finished  article  than  the  former,  while  shades 
between  can  be  obtained  by  mixtures  of  the 
two  powders.   There  are  several  secret  pro- 
cesses employed  by  the  principal  workers  in 
the  art,  the  substances  used  in  which  are 
known,  but  the  exact  methods  are  undescribed. 
Sulphide  of  potassium  and  hydrosulphate  of 
ammonia  are  both  capable  of  imparting  to  the 
surface  of   clean  copper  an  appearance  of 
antique  bronze.   The  solution  is  brushed  on 
carefully  and  allowed  to  dry,  the  metal  being 
previously  heated  to  about  70°  Fahr.    A  solu- 
tion of  verdigris  and  sal-ammoniac  in  vinegar, 
diluted  with  water,  boiled  and  filtered,  is  used 
as  a  sort  of  pickling  bath  for  brass  and  copper 
articles  it  is  desired  to  bronze.    The  bath 
must  be  kept  at  the  boiling  point,  and  care 
must  be  taken  that  the  articles  are  removed  as 
soon  as  the  desired  effect  is  produced.  A  bronze, 
said  to  be  used  by  the  Chinese,  is  mode,  like 
the  last,  of  sal-ammoniac  and  verdigris,  with  the 
addition  of  alum  and  vermilion  (i.e..  the  pure 
article  prepared  from  mercury  and  sublimed 
sulphur).    These  ingredients,  when  reduced  to 
a  fine  powder  and  made  into  a  paste  with 
vinegar,  are  spread  over  the  surface  of  the 
article  to  be  bronzed,  which  is  then  placed  in 
an  oven,  where  it  heats  slowly  but  uniformly. 
When  thoroughly  warm,  the  paste  is  carefully 
washed  off  in  hot  water,  and  the  article  rapidly 
dried,  with  the  assistance  of  hot  box  sawdust, 
if  of  special  value.    If  the  bronzing  is  not  of 
a  sufficiently  deep  tone,  the  process  is  repeated 
immediately  after  the  washing.    The  common 
bronzing  solution  for   metallic  statuettes  is 
made  by  dissolving  about  1  part  of  binoxalate 
of  potassium,  and  3  of  sal-ammoniac  in  strong 


articles  to  be  bronzed  are  placed  in  a  warm 
but  moist  chamber,  and  arc  repeatedly  painted 
over  with  the  solution,  a  soft  brush  or  mop 
being  used  for  the  purpose.  In  the  majority 
of  the  methods  employed,  the  actual  propor- 
tions of  the  ingredients  are  not  stated,  or  when 
stated  are  not  to  be  relied  upon  :  in  every  case 
a  trial  should  be  made  on  clean  pieces  of  copper, 
and  repeated  at  least  once.  As  a  rule,  it  will  be 
found  that  the  Bal-ainmoniac  must  be  in  excess 
of  the  other  salts.  A  Mr.  Boucou,  of  Birming- 
ham, has  recently  stepped  so  far  out  of  the 
closed  circle  of  the  manufactory  as  to  apply 
for  a  patent  for  a  liquid  compound  for  bronzing 
copper,  brass,  zinc,  and  other  metals,  and  for 
preventing  the  discolouration  of  gold,  silver, 
and  other  metals.  Unfortunately,  Mr.  Rouoou 
did  not  go  beyond  the  provisional  stage,  and 
the  information  he  gives  is  accordingly  rather 
meagre.  He  takes  about  six  parts  of  sulphide 
of  potassium,  six  parts  of  "  salt  of  lead,"  twelve 
of  ammonia,  three  of  acetic  acid,  six  of  hydro- 
chloric acid,  and  by  dissolving  and  mixing 
them  obtains  a  liquid  which  gives  to  copper, 
brass,  zinc,  or  other  metals  the  "  bronze  tint " 
desired.  The  proportions  of  the  various  in- 
gredients are  varied  to  suit  the  requirements 
of  the  work,  and  by  a  special  change  in  the 
proportions  Mr.  Boucou  obtains  a  liquid  which, 
when  applied  to  the  surface  of  articles  of  gold, 
silver,  and  other  metals,  will  preserve  the 
original  colour  by  preventing  oxidation. 

The  fine  copper  deposited  in  the  galvanic 
battery  is  now  utilised  in  the  manufacture  of  a 
copper  paint.  A  benzine  varnish  is  the  most 
suitable  vehicle,  and  the  paint,  when  properly 
ground,  is  easily  applied  to  surfaces  of  plaster, 
wood,  iron,  and  other  metals.  If  it  is  mixed 
with  oils,  the  copper  is  stated  to  acquire  an 
antique  green  appearance.  The  copper  thus 
obtained  from  the  battery  is  very  pure,  and 
when  laid  on  with  care,  will,  it  is  said,  with- 
stand the  action  of  the  burnisher,  and  is  thus 
capable  of  taking  a  high  polish.  The  copper 
paint  is  necessarily  rather  expensive,  but  there 
are  many  purposes  for  which  it  will  be  very 
valuable. 


vinegar,  or  preferably  in  a  vinegar  made  by 
nente  after  my  first  essay  was  written,*  the  1  adding  pure  acetic  acid  to  distilled  water.  The 


M.  PASTEUR  ON  BREWING  * 

M PASTEUR  has  juFt  published  with  the 
•  title,  Etudes  sur  la  Bidre,  a  book  which 
is  indeed  a  book  of  combat.  For  more  than 
fifteen  years  this  eminent  chemist  has  given 
his  attention  to  fermentations ;  he  has  con- 
siderably forwarded  their  study.  Extending 
his  views,  he  has  assigned  the  cause  of  wine 
disease  to  the  presence  of  special  ferments. 
Beer-making  has  now  drawn  his  attention.  He 
himself  avows  that  he  has  been  jealous  to 
take  from  Germany  the  benefit  of  a  superior 
method;  he  thinks  he  has  found  at  least  a 
more  economical  method.  During  his  long 
practical  studies,  always  supported  by  purely 
scientific  researches  of  the  highest  value,  M. 
Pasteur  has  met  many  adversaries  :  the  work 
which  he  publishes  now  is  a  common  reply  to 
all  at  once.  In  every  page  one  feels  the  liveli- 
ness of  the  contest  on  a  ground  which  is  very 
near  being  conquered,  but  which  is  not  yet 
wholly  in  the  hands  of  the  victor. 

We  cannot  follow  the  author  in  the  details 
of  questions  of  pure  science  and  their  industrial 
applications,  which  he  treats  by  turn  with  the 
same  competence:  we  can  only  summarily 
expose  the  doctrines  which  he  has  tried  ti 
make  prevailing,  and  the  applications  which 
he  has  drawn  from  them  with  respect  to  beer 
making. 

Known  in  the  earliest  antiquity  beer  is  an 
infusion  of  hops  and  germinating  barley,  which 
is  made  to  ferment,  and  which  rest  and  decant- 
ing afterwards  bring  to  almost  perfect  lim- 
pidity: it  is  in  reality  barley  unite.  Theo- 
phrostus,  in  the  second  century  B.C.,  already 
gives  it  that  name,  which  is  quite  right.  How- 
ever, there  is,  between  the  two  beverages,  a 
considerable  difference.  Grape  wine  rarely  fails, 
and,  once  made,  keeps  generally  well.  Barley 
wine,  on  the  contrary,  is  nice  and  difficult  to 
make :  the  best  brewer  often  fails  and  sees  him- 
self forced  to  throw  away  the  entire  produce 
of  an  operation.  Moreover,  beer  keeps  with 
difficulty — it  is  soon  altered. 

•  Translated  by  V.  Graxt  from  a  Review  in  the  SUeU,  of 
M.  PMtenr'B  book,  by  M.  Georoks  Podcbst. 
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There  is  another  difference.  Grape  juice  is 
left  to  ferment  by  itself,  whilst  it  is  quite 
another  thing  with  beer.  With  cooled  barley 
malt  there  is  put  some  barm,  collected  from 
a  previous  fermentation.  So  that  all  the  beer 
drunk  since  the  origin  of  this  beverage  was 
born  of  itself  from  one  operation  to  another. 
That  which  is  poured  in  beer-houses  goes  back 
through  a  real  genealogical  line  to  that  which 
wan  made,  for  the  first  time,  by  some  Eastern 
tribe.  Barm  is  one  of  man's  domestic  con- 
quests, like  wheat  and  silk- worms,  which  are 
propagated  by  his  hands,  without  any  one 
knowing  exactly  when,  where,  or  how  man 
discovered  these  treasures. 

Why  has  this  practice  of  using  barm  been 
perpetuated  from  age  to  age  in  beer-making, 
while  Buch  a  thing  is  not  done  with  grape  malt  ? 
Twenty  years  ago  it  would  have  been  difficult 
to  answer  this  question.  It  is  easy  to  answer 
after  the  studies  of  which  fermentation  has 
been  the  subject  of  late  years,  and  those  of  M. 
Pasteur  in  particular. 

A  ferment — we  only  speak  of  ferments  which 
relate  to  the  history  of  wine  or  beer— is  a 
microscopical  plant,  a  kind  of  mushroom,  only 
differing  from  those  we  know  by  its  very  small 
dimensions.  This  mushroom  consumes  oxygen 
in  order  to  live  and  produce  carbonic  acid; 
then  it  is  only  developed  in  fixed  conditions  of 
moisture  and  heat.  Up  to  this  nothing  distin- 
guishes it  from  any  other  mushroom.  But 
there  is  this :  If  you  introduce  barm  in  malt, 
this  barm  carries  with  it  a  small  quantity  of 
air — that  is,  of  oxygen.  Finding  conditions 
favourable  to  its  existence,  it  germinates  and 
multiplies,  consuming  at  first  this  little  quan- 
tity of  oxygen ;  then— and  thus  is  the  peculiarity 
of  all  ferments — when  all  the  oxygen  which 
was  within  its  reach  has  disappeared,  it  takes 
some  from  surrounding  bodies,  decomposing 
them  if  necessary.  Malt  contains  a  special 
sugar  formed  by  a  great  proportion  of  oxygen 
combined  with  carbon  and  hydrogen.  Barm, 
in  order  to  live,  decomposes  this  sugar,  taking 
a  part  of  its  oxygon;  sugar  thus  altered 
becomes  alcohol.  All  fermentation  has  no 
other  result.  Carbonic  acid  which  foams  over 
vats  is  the  result  of  the  life  of  the  ferment. 

If  there  were  only  one  mushroom  ferment 
able  to  live  thus  in  malts  by  decomposing 
sugar  to  make  alcohol,  fermentations  would 
always  follow  the  same  regular  march ;  beer 
and  wine  could  be  made  with  the  same  ease. 
It  is  not  so  however,  and  M.  Pasteur  explains 
thus  the  difference : — 

One  must  think  of  malt  as  a  kind  of  field 
ready  for  culture.  In  beer-making,  this  field 
is  sown  with  the  barm  which  is  added.  The 
latter  germinates,  multiplies  to  infinity,  and 
gives  a  crop  which  is  no  other  than  the  same 
barm  increased  a  thousand  times,  which  is 
found  after  each  operation.  But  on  this  liquid 
ground  represented  by  the  malt,  vegetation  is 
submitted  to  the  same  laws  as  in  the  fields. 
Twenty  plants  contend  for  place  and  struggle 
for  life.  All  that  is  sown  does  not  grow. 
Tare  sometimes  takes  the  place  destined  to 
corn.  The  seed  which  has  for  itself  number 
and  strength  annihilates  the  other  seeds. 
The  plant  which  grows  best  in  the  ground  and 
has  spread  first  stifles  off  the  others  as  they 
appear.  It  may  happen  that  the  designedly- 
sown  seed  undergoes,  through  some  cause,  a 
delay  in  its  development.  The  other  seeds 
have  then  time  to  shoot ;  they  take  up  the  place 
left  free,  monopolise  the  place  and  the  sub- 
stance of  the  soil ;  it  is  a  ruined  crop. 

All  that  is  very  well  known  by  agricul- 
turists ;  things  do  not  happen  differently,  ac- 
cording to  M.  Pasteur,  in  wine  and  beer- 
making.  Let  us  first  take  the  case  of  wine 
malt.  It  is  ready-sown  ;  the  mushroom  which 
will  ferment  it  exists,  according  to  M.  Pas- 
teur, in  abundance  on  the  peel  of  the  grapes 
themselves.  As  soon  as  these  are  crushed,  the 
ferment,  being  then  in  favourable  ground,  ger- 
minates and  multiplies ;  it  does  so  alone,  be- 
cause grape  malt  is  acid,  because  it  contains 
bi  tartrate  of  potash,  and  for  other  reasons 
perhaps.  So  much  so  that  grape  malt  con- 
stitutes a  ground  favourable  to  the  develop- 
ment of  barm,  to  the  almost  absolute  exclusion 
of  any  other  mushroom  of  the  same  kind. 
Accordingly,  the  other  seeds  which  are  mingled 
with  those  of  barm,  are  abortive,  because  circum- 
ace  not  favourable  for  them.   Let  us 


suppose  a  light  soil,  in  which  has  been  sown 
seeds  preferring  that  kind  of  ground,  and 
others  which  only  grow  well  in  a  heavy  soil. 
The  first  will  soon  shoot,  whilst  the  others 
will  remain  poor  and  even  perish,  because  all 
the  space  and  the  substance  of  the  soil  are 
already  taken  up  by  the  plants  which  have 
grown  quickest.  It  is  for  a  similar  rea- 
son that  the  fermentation  of  wine  is  always 
spontaneous  and  regular — spontaneous,  because 
the  barm  necessary  to  change  sugar  into 
alcohol  exists  originally  in  the  malt  itself ; 
regular,  because  the  vegetation  of  the  mush- 
room exclusively  favoured  by  the  nature  of  the 
malt,  prevents  that  of  the  others,  which  are 
no  doubt  mingled  with  them. 

It  is  otherwise  with  barley  malt.  Germs 
of  the  mushroom  which  changes  sugar  into 
alcohol  are  also  always  there,  but  they  are  not 
there  alone,  and  above  all  they  are  not,  as  in 
the  grape  malt,  in  conditions  exclusively 
favourable  to  their  development.  If  barley 
malt  is  given  up  to  the  spontaneous  action  of 
all  these  germs,  the  right  ones  may  develop 
and  produce  beer  (it  is  thus  that  the  first  beer 
has  no  doubt  been  made) ;  but  it  may  happen 
as  well  that  the  wrong  ones  have  the  start  and 
monopolise  the  common  ground,  producing 
other  decompositions  than  that  of  sugar  into 
alcohol.  The  result  will  be  acid,  putrid,  viscous, 
bitter — in  short,  undrinkable  beer.  M .  Pasteur 
calls  all  these  ferments  disease  ferments.  He 
finds  them  again,  with  their  characteristic 
features,  in  the  deposits  from  bad  beer.  All  the 
art  of  the  brewer  consists  in  preventing  the 
development  of  these  hurtful  plants,  which  the 
vine-grower  does  not  mind,  because  they  do  not 
grow  well  in  grape  malt. 

The  practice  or  using  barm,  or  of  sowing  the 
right  mushroom  in  barley  malt,  has  no  other 
motive  than  to  monopolise,  so  to  say,  the  ground 
for  the  profit  of  the  useful  plant :  its  culture  is 
helped  in  order  that  it  may  hinder  the  develop- 
ment of  disease  ferments.  The  use  of  the  barm 
is  not,  however,  sufficient  to  prevent  all  mis 
fortune,  and,  more  than  once,  especially  with 
the  old  method  of  beer-making,  either  during 
the  operation  itself  or  soon  after,  the  germs  of 
disease  used  to  grow  and  made  their  work. 
Moreover,  it  was  necessary  to  make  beer  only 
in  proportion  to  the  consumption,  for  it  could 
not  keep. 

A  first  progress  has  been  made  by  sub- 
stituting low  fermentation  for  high  fermenta- 
tion, formerly  alone  used.  In  the  process  of 
low  fermentation,  beer  is  made  at  a  low  tempe- 
rature (this  is  not,  however,  the  origin  of  the 
names  low  and  high  fermentation) ;  then  it 
may  be  kept  a  rather  longer  time :  it  is  made 
in  winter  for  summer  consumption,  on  condi- 
tion, however,  to  be  kept  cold.  This,  evidently, 
is  a  cause  of  great  expense.  This  beer  must  be 
carried  in  ice-lined  waggons,  and  kept  in  ice 
safes  up  to  the  moment  of  serving  it  up.  It  is 
estimated  that  no  less  than  100  kilogrammes 
(more  than  lcwt.)  in  the  average  are  required 
for  one  hectolitre  (22  gallons)  of  good  beer  from 
the  moment  it  is  made  to  the  time  at  which 
it  is  sold.  The  Dreher  firm,  of  Vienna,  alone 
consumes  45,000,000  kilogrammes  (more  than 
40,000  tons)  of  ice  a  year ! 

The  reason  for  the  use  is  still  the  same :  cold 
stops  or,  at  least,  delays  the  development  of 
disease  ferments,  whilst  it  all»ws  that  of  the 
barm.  The  others  are  not  annihilated,  but 
only  sleep,  and  would  awaken  if  the  tempera- 
ture should  become  ever  so  little  softer  around 
them. 

By  the  process  of  high  fermentation  the 
price  of  beer  is  raised  in  proportion  to  the 
numerous  unsuccessful  operations.  By  the 
process  of  low  fermentation  the  price  remains 
high  on  account  of  the  quantity  of  ice  required. 
M.  Pasteur,  following  up  the  course  of  his 
ideas  on  fermentation,  put  to  himself  the  ques- 
tion whether  it  would  not  be  possible  to  make 
a  beer  free  from  all  disease  ferment,  which 
would  consequently  be  a  good  keeping  beer, 
not  requiring  to  be  always  in  contact  with  ice. 
M.  Pasteur  tells  us,  in  the  very  preface  of  his 
book,  that  the  idea  of  this  research  was  inspired 
to  him  by  our  reverses ;  he  has  undertaken  it 
soon  after  the  war,  and  has  pursued  it  without 
ceasing,  "with  the  resolution  to  take  it  far 
enough  to  mark,  with  a  durable  progress,  an 
industry  in  which  Germany  is  superior  to 
ua." 


It  is  indeed  very  clear  that,  if  s  beer  cant* 
made  in  whioh  there  is  no  disease  ferment, 
it  will  be  possible  to  keep  it  indefinitely,  like 
wine,  at  the  ordinary  temperature  of  wine  and 
beer  vaults.  Such  has  been  the  aim  of  M_ 
Pasteur.  To  gain  this  end  he  has  first  tried  to 
get  pure  barm,  not  in  malts,  but  in  sngw 
solutions,  and  in  solutions  of  other  salts  favour- 
able to  the  germinating  of  barm.  In  col  torn 
of  this  kind  the  barm  collected  at  first  is  not 
yet  pure  enough :  it  is  mingled  with  disease 
ferments ;  but  the  latter  do  not  develop  them, 
selves  (conditions  not  being  favourable  lor 
them),  whilst  barm  multiplies  to  infinity ;  they 
become  more  and  more  rare,  and  finally  dis- 
appear. After  a  certain  number  of  successr* 
cultures,  practised  in  this  way,  the  barm  this 
obtained  is  sensibly  pure.  It  is  kept  in  clow 
vessels,  and  it  is  the  one  which  will  be  used. 

But  air,  especially  that  of  breweries,  holdi 
in  suspension  a  prodigious  number  of  genu 
of  all  kinds,  good  and  bad,  useful  ferments 
and  disease  ferments.  Nothing  will  have  bees 
done  by  purifying  the  barm,  if  at  the  sua 
time  the  access  to  malts  of  all  germs  is  not 
prevented.  M.  Pasteur  has  consequently 
invented  an  apparatus  in  which  malt,  after 
being  boiled  is  cooled  and  receives  ymr«  barn; 
without  the  contact  of  air.  This  new  proem 
is  already  applied  in  a  certain  number  of 
breweries,  and  awaits  only  the  sanction  of  time 
for  its  universal  adoption.  This  will  be,  if  it 
is  so,  a  considerable  progress  accomplished,  and 
of  which  the  honour  will  entirely  be  to  French 
science. 


imrOLUNTAEY  ACTION. 

DB.L.W.  PENDLETON  delivered  a  carefully- 
prepared  address  on  "  Involuntary  Action," 
at  a  recent  session  of  the  Maine  Medical  Asto» 
tion,  held  at  Portland  (Maine,  U.S.A.),  on  Josef. 
28,  and  29.  First  alluding  to  obvious  examples  in 
the  physical  system,  and  then  describing  how  tow 
acts  which  we  call  voluntary  evade  the  ooudoa- 
ness,  he  pawed  to  the  consideration  of  a  twofoH 
form  of  mental  activity.  Excellent  authorities  svi 
abundant  facts  were  given  in  support  of  the  beiki 
that  the  mind  acts  unconsciously  as  well  as  invohs- 
tarily  ;  that  the  consciousness  does  not  hold  at  ow 
within  its  grasp  all  the  activities  of  the  Died 
though  it  may  reach  them  all  singly.  IuttMt* 
were  given  of  the  mind  undergoing  important  noi 
ficationa  without  being  itself  conscious  of  the  pro- 
cess. The  pranks  which  our  wits  play  with  usvbea 
the  memory  dresses  up  in  the  guise  of  the  imafu*- 
tion  to  deceive  the  consciousness,  were  spoken  of  a< 
a  real  annoyance  to  authors,  giving  rise  to  »rrioo 
charges  of  plagiarism.  The  phenomena  of  dress* 
were  then  introduced,  with  reference  to  many  «f 
their  causes  and  benefits ;  their  prophetic  nataw, 
their  habitually  apparent  reality,  their  bearing  op* 
the  argument  of  a  spiritual  communication  ban 
possible,  Ac.,  were  explained.  Somnamtolua, 
mesmerism ,  ecstasy,  stigmatism,  planchette,  divinity, 
Ac.,  were  referred  to  as  having  a  common  origut- 
the  complete  submission  of  the  will  and  theabtohtt 
sway  of  a  dominant  idea.  The  history  of  witeh- 
craft,  epidemic  delusions,  religious  ecstasy,  &  ■ 
were  accounted  for  by  the  will  losing  control  tfaroogt 
passion  or  emotion.  Another  field  for  involoDUry 
action  was  then  taken  up,  in  which  we  are  Bore 
interested  as  we  are  more  responsible— nameij, 
those  acts  which  are  at  first  conscious  and  io  tac- 
tion ally  performed,  but  which  by  habit  becww 
unconscious.  The  speaker  claimed  that  the  borr 
may  be  trained  under  the  will  to  so  high  a  desrreea 
automatic  skill  that  it  may  be  safely  left  to  its  o*s 
action,  while  the  mind  is  free  to  employ  itself  a 
independent  activities.  The  lower  faculties  of  * 
mind,  too,  are  capable  of  such  a  degree  of  edoeabn 
that  they  may  go  of  themselves,  while  the  will  fore, 
the  most  expensive  of  all  force,  is  saved  for  or  ape* 
in  mastering  new  difficulties.  This  w»«  abund  wti 
illustrate^.  The  influence  of  habit  on  sett-possess*, 
promptness  of  thought,  and  decision  of  cb»r»rt« 
was  then  shown.  The  undue  development  of  hsnt 
in  absent-minded  persons,  with  its  mistakes  s» 
inconveniences,  was  thought  to  occur  to  some  degree 
in  ns  all ;  "  our  tricks  and  our  manners,"  tbonf* 
now  involuntary,  record  the  character  of  oar  jaw 
volitions.  Habit  as  affecting  our  daily  lives,  «z 
success  in  our  daily  labour,  was  illustrated, 
necessity  of  keeping  all  the  actions  under  immedtw 
control  of  the  will,  as  urged  by  some  authors,  «*• 
not  favoured  or  thought  possible.  If  it  were  po- 
sible,  the  effect  would  be  to  keep  one  in  a  state  «■ 
perpetual  babyhood.  We  should  rather  try  to  •* 
each  volition  such  that  we  would  not  be  uuwiUnf 
to  have  each  act  repeat  itself.  The  duty  of  educate 
in  placing  children  under  favourable  ciroumitao* 
for  forming  habits  was  urged,  and  the  pr"****?* 
demned  of  training  the  reason  and  judgment  bef«» 
they  are  fairly  developed,  and,  in  the  can  of  then 
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-who  are  to  gain  their  future  livelihood  by  manual 
labour  leaving  the  eye  and  hand  unskilled  until  the 
bodily  habito  are  fixed.  The  subject  of  heredity 
-was  then  bronght  forward  to  show  that  spontaneous 
section  may  be  traced  back  to  conscious  efforts. 
Habit  and  heredity  were  shown  in  augmenting  the 
sphere  of  involuntary  action,  not  to  be  limiting  and 
restrict  ire  in  their  tendency,  but  to  furnish  a  con- 
dition of  the  highest  development. — Public  Health. 


PATTERN-MAKDTG.-VI. 

Bt  Mr.  Jobhtja  Boss.* 

TO  giro  the  required  form  to  various  patterns, 
recourse  must  frequently  be  had  to  that 
oseful  machine,  the  lathe.  The  lathe  adapted  for 
pattern  work  is  strong  and  steady  in  the  frame- 
work, to  avoid  the  tremor  resulting  from  the  high 
•-peed  at  which  it  is  driven.   It  should  be  of  good 


hand ;  while,  in  any  event,  screwing  np  a  nnt  with 
a  wronch  is  a  slow  process.  In  some  cases  there  is 
substituted,  for  the  nut,  a  wheel  with  a  tapped  hole 
in  it*  centre ;  but  it  is  still  not  perfect,  because  the 
workman,  in  slacking  it  off,  gives  the  wheel  a  twist ; 
and  while  his  attention  is  absorbed  in  the  intricacy 
of  his  work,  the  momentum  of  the  rim  of  the  wheel 
has  kept  it  turning,  so  that  it  either  unscrews  itself 
altogether  and  falls  off,  or  runs  so  far  back  that  it 
requires  handling  twice  to  bring  it  home  when  re- 
fastening  it. 

A  much  better  method  is  now  in  many  oases 
adopted;  it  is  shown  in  Fig.  41.  in  which  A  A 
represents  the  lathe  shears.  B  the  hand-rest,  C 
the  fastening  bolt,  D  a  piece  hinged  at  each  end  and 
having  through  its  centre  a  hole  to  receive  the 
fastening  bolt,  and  a  counter-sink  or  recess  to  receive 
the  nnt  and  prevent  it  unscrewing.  E  represents  a 
hinged  plate,  and  F  a  lever,  having  a  cam  at  its 
pivoted  end.    A  slot  for  the  fastening  bolt  to  pass 
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and  durable  workmanship,  and  should  also  be  handy 
—that  is  to  say,  the  parte  requiring  frequent  adjust- 
ment should  be  provided  with  the  readiest  means 
for  accomplishing  that  end ;  and  especially  is  this 
the  case  with  the  hand-rest  and  the  manner  of  hold- 
ing it  to  the  lathe-bed,  as  it  is,  in  the  progress  of  a 
piece  of  work,  almost  constantly  changed  in  position. 
Fig.  40  shows  the  method,  still  followed  by  many 
wood- turners,  of  holding  the  hand-rest ;  it  is  a  pri- 
mitive arrangement,  but  the  tightening  and  loosening 
of  the  wedge,  E,  is  found  to  take  less  time  than 
screwing  up  the  nnt.  In  Fig.  40,  A  is  the  hand- 
rest,  B  B  the  lathe  shears,  C  the  damp,  and  D  the 
nnt  npon  the  bolt,  £,  the  bead  of  which  slides  in  a 
groove  running  along  the  foot  of  the  hand-rest. 
It  will  be  observed  that  the  nut,  being  beneath  the 
lathe  shears,  is  somewhat  unhandy  to  get  at,  and 
the  wrench  may  not  perhaps  at  the  moment  be  at 
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through  is  provided  in  the  plate,  E .  In  this  arrange- 
ment a  very  moderate  amount  of  force  applied  to 
bring  np  the  cam  lever  will  cause  the  plate,  D,  to  be 
pressed  down,  carrying  with  it  the  nnt.  This 
arrangement  is  simple,  cheap,  durable,  and  very 
bandy,  and  may  be  applied  on  any  existing  lathe  to 
the  hand-rest,  slide-rest,  or  tail-stock.  There  are 
other  simple  and  useful  contrivances  devised  for  the 
same  purpose;  but,  generally  speaking,  the  lathe 
requires  to  be  designed  to  accommodate  them,  and 
they  are  not  superior  in  action  to  the  system  above 
described. 

The  running  head  of  the  lathe  requires  particular 
mention.  The  mandrel  should  always  be  of  steel, 
turned  true,  hardened,  and  trued  by  an  emery  wheel 
after  the  hardening  process.  It  should  be  well 
fitted  to  its  bearing ;  for  if  it  is  not,  an  unpleasant 
jarring  noise  will  be  produced  when  the  latter  is  set 
in  motion. 


Hard  steel  coned  bearings  are  very  desirable,  aad 
will  work  perfectly  when  properly  made,  lasting 
practically  unimpaired  for  years.  They  are,  how- 
ever, expensive  to  make ;  ana  in  view  of  the  present 
active  competition  in  producing  cheaply,  most 
mechanics,  knowing  the  difficulty  attending  the 
proper  fitting  of  this  style  of  mandrel,  feel  more  or 
less  dubious  as  to  the  perfection  of  such  lathes  until 
they  have  been  well  tried.  Next  to  a  hard  steel 
coned  bearing,  we  should  prefer  a  cylindrical  one  of 
hard  brass — that  is  to  say,  a  mixture  of  five  parte 
copper,  one  part  tin,  and  one  quarter  part  aine. 
The  length  of  the  journal  should  be  three  times  its 
diameter ;  the  brasses  should  be  made  in  halves,  and 
adjusted  so  that  the  faces  of  the  brasses  are  butted 
when  the  cap  screws  are  tightened  home,  and  the 
journal  is  at  a  neat  working  fit  in  the  bearings.  It 
will  then  be  a  long  time  before  the  brasses  will 
require  letting  together  for  adjustment.  If,  how- 
ever, the  joint  faces  of  the  brasses  are  left  open,  the 
cap  screws  are  apt  to  slack  back,  there  being  no 
pressure  on  them  to  retain  them  in  their  places.  It 
is  an  ad  vantage  to  have  the  mandrel  bored  nearly 
through  its  length,  say  within  one  inch  of  the  tail- 
pin  or  screw,  whose  coned  end  forms  the  bearing  for 
that  end  of  the  mandrel .  The  size  of  the  bole  referred 
to  should  be  as  large  as  is  consistent  with  the 
strength  of  the  mandrel.  This  arrangement  is  shown 
in  Fig.  42.  The  usefulness  of  this  bore  or  bole  is 
that,  when  a  number  of  small  pieces  require  to  be 
turned,  a  nipping  chuck  can  be  screwed  on  the  man- 
drel, and  a  long  piece  of  stuff  can  be  pushed  up  the 
hole,  and  the  projecting  end  to  be  operated  npon 
Dipped  in  the  chuck ;  then,  when  a  piece  is  finished, 
all  we  have  to  do  is  to  advance  our  long  piece  of 
stuff  and  proceed  again. 

The  method  ordinarily  employed  is  to  drive  a  ping 
into  the  mandrel,  and  form  the  projecting  end  to  the 
shape  required.  By  this  plan  more  stuff  is  lost  than 
is  used,  and  if  the  ping  is  not  well  fitted  and  driven, 
it  loosens  while  being  operated  upon,  to  say  nothing 
of  the  trouble  of  extracting  the  stub  from  the 
mandrel  when  the  work  is  rat  off.  Another  purpose 
served  by  the  long  bore  is  that  it  will  form  a  guide 
for  a  boring  bar. 

The  cone  pulleys  should  be  as  light  as  possible  for 
a  power  lathe.  Hard  wood  is  very  suitable  for  them , 
the  manner  of  fastening  to  the  mandrel  being  shown 
in  Fig.  45.  The  cone  pulley,  A,  is  bored  to  fit  the 
mandrel,  B,  tightly,  and  secured  at  the  end  to  re- 
ceive the  light  brass  bush.  C,  which  is  keyed  to  the 
mandrel  and  screwed  to  the  pulley.  The  reason  for 
making  the  cone  pulley  of  wood  is  that,  if  it  were  of 
iron,  and  consequently  heavy,  it  would,  from  ita 
weight,  require  time  to  get  up  to  its  full  speed ;  and 
from  its  momentum,  it  would  take  some  little  time 
to  stop  in  both  cases,  especially  if  the  work  were 
heavy.  The  tail-stock  should ,  in  addition  to  the  hand- 
wheel,  be  provided  with  an  arm,  and  a  lever,  to  give 
rapid  motion  to  the  spindle  when  used  for  boring  par- 
poses,  should  be  added,  the  arrangement  being  as 
illustrated  in  Fig.  48,  in  which  A  represents  the  arm 
or  fulcrum,  and  B  the  lever,  which  is  applied  after 
tho  hand- wheel  is  removed.  The  end  of  the  screw 
must  be  cut  like  a  double  eye.  The  long  hole  or  slot 
in  the  middle  of  the  line  is  to  allow  for  the  difference 
in  the  direction  of  the  motion,  since  the  lever  moves 
from  its  end  as  a  centre,  while  the  tail-stock  spindle 
moves  in  a  straight  line.  The  supporting  frames  of 
the  lathe  need  not  be  very  heavy,  but  should  be  well 
braced  to  the  shears  or  bed,  and  screwed  fast  to  the 
floor.  It  is  not  an  uncommon  thing,  when  an  un- 
usually large  job  is  being  done  in  the  lathe,  to  brace 
or  shore  the  lathe  by  means  of  braces  placed  between 
the  lathe  shears  ana  the  floor,  wall,  and  ceiling.  Of 
this  arrangement  it  is  sufficient  to  say  that  it  is 
merely  a  makeshift,  and  is  only  resorted  to  when  the 
floor  is  springy.  In  oases  where  it  is  necessary  to 
use  one  lathe  for  both  large  and  small  work,  the 
countershaft  overhead  should  be  so  placed  that  the 
belt  will  run  quarter-cross  when  the  lathe  head  is 

f laced  across  the  bed,  in  which  position  there  will  be 
nil  swing  for  large  work  from  floor  to  ceiling. 
It  remains  now  to  provide,  for  large  work,  a 
means  of  supporting  the  hand-rest.  The  handiest 
is  the  portable  tripod  rest  shown  in  Fig.  44.  The 
legs,  A  A  A,  are  curved  so  as  to  get  the  rest  close  np 
to  a  large  chuck.  Heavy  weights,  in  the  form  of  a 
U,  as  shown  at  B  B  B,  may  be  clamped,  by  means 
of  the  set  screw,  to  the  legs,  to  give  additional  steadi- 
ness if  required ;  but  if  good  spread  be  given  to  the 
legs,  so  that  they  may  form  an  angle  of  about  60°  to 
the  floor  (taken  from  the  point  of  the  foot  to  where 
the  leg  joins  the  hub),  the  weights  may  be  dispensed 
with,  and  at  the  same  time  more  space  will  be 
occupied,  so  that  it  may  not  be  possible  at  all  times, 
on  account  of  surrounding  objects,  to  get  such  a 
broadly-spread  rest  into  the  position  required  ;  hence 
a  narrower  spread,  in  conjunction  with  the  weights, 
is,  under  such  condition,  the  most  desirable. 

We  come  now  to  the  various  chucking  contrivances 
employed  by  the  pattern-maker.  In  Fig.  45,  A  re- 
presents a  fork  centre,  the  taper  part  of  which  fits 
into  the  lathe  mandrel  in  plaoe  of  a  centre,  the 
extreme  end,  B,  being  a  flat  projection,  providing 
that  there  is  a  recess  in  the  mandrel  to  receive  it,  as 
there  should  he.  Bat  if  the  lathe  mandrel  is  bored 
np  a  great  distance,  then  the  extra  length  which  may 
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be  given  to  the  conical  part  of  the  fork  will  cause 
adhesion  sufficient  to  drive  the  work.  The  broad 
part  is  wedge-shaped  on  the  edge  view,  the  centre 
point,  C,  being  turned  conical,  similar  to  a  common 
centre.  The  centre,  C,  acts  to  keep  the  work  fame, 
and  as  a  guide  in  taking  the  work  in  and  ont  of  the 
lathe,  while  the  prongB,  D  and  E,  drive  it.  This 
tool,  however,  is  only  to  be  depended  upon  for  small 
work ;  for  larger  work,  centre  plates  are  used. 
They  are  made  of  metal  and  screwed  firmly  to  the 
work.  Of  these  centre  plates,  one  has  a  slot  in  it,  so 
that  it  may  be  used  in  conjunction  with  the  fork ; 
while  another  has  a  conical  hole  in  the  centre,  which 
hole  is  made  to  fit  the  back  centre  of  the  lathe.  They 
may  be  made  of  hard  wood,  screwed  to  a  small  iron 
face-plate ;  suoh  plates  are  made  useful  for  a  variety  of 
purposes.  A  pair  of  such  centre  plates  are  shown  in 
Fig.  46,  A  being  that  to  receive  the  back  centre, 
and  B  that  for  the  fork  centre.  Another  driving 
chuck  for  small  work  is  shown  in  Fig.  47,  the  part, 
A,  having  an  internal  •crew  to  fit  the  driving  screw 
on  the  lathe  spindle,  and  the  point,  B,  being  a  coarse 
screw  intended  to  screw  into  the  work ;  which  latter 
shonld  have  a  small  hole  bored  up  it  to  prevent 
(especially  in  the  case  of  hard  woods)  the  pressure  of 
the  screw  from  splitting  the  work. 


VIVISECTION* 


"IXTHEN  a  costermonger  stands  charged  by  the 
v  V  police  with  cruelly  overdriving  the  ass  in  his 
cart,  the  man  might — were  he  disposed  to  take  a 
lesson  from  several  eminent  gentlemen — plead, 
quite  voraciously,  that  he  only  belaboured  his 
donkey  in  "the  sacred  interests  of  humanity." 
He  could  say  that  he  did  not  even  try  a  doubtful 
experiment  whose  results  might,  or  might  not, 
benefit  hereafter  unknown  people,  but  "  walloped 
poor  Jenny,  being  quite  sure  that  by  so  doing  he 
should  be  enabled  to  procure  that  very  day,  by  the 
sale  of  his  wares,  the  food  needed  by  the  particular 
human  beings  for  whom  it  was  his  first  duty  to  pro- 
vide. Notwithstanding  such  ingenious  defence, 
however,  we  suspect  that  the  costermonger  would 
find  himself  punished  by  the  presiding  magistrate, 
and  admonished  that  he  had  used  unlawful  means  to 
compass  a  lawful  end,  and  that  the  law  took  no 
cognisance  of  his  praiseworthy  intentions. 

Instead  of  resenting  the  Government  Vivisection 
Bill,  as  Mr.  Lowe  and  bis  constituent*  are  doing, 
and  discussing  it  as  if  physiologists  were  singled  out 
for  coercive  legislation,  the  practical  view  of  the  case 
is  that  till  vivisection  be  placed  under  very  stringent 
legal  restrictions,  every  brutal  carter  who  is  fined  or 
imprisoned  under  the  92nd  sec,  12th  and  13th  Vict., 
has  a  right  to  complain  that  he  is  subjected  to  gross 
injustice,  and  that  there  is  one  law  for  the  poor  and 
ignorant  and  another  for  the  rioh  and  educated ;  that 
he  is  forbidden  to  overdrive  an  animal  to  feed  his 
own  children  to-day,  while  the  physiologist  is  allowed 
to  inflict  on  the  same  animal  excruciating  agonies, 
on  the  plea  of  possible  advantage  to  unknown 
persons  by-and-by.  The  physiologist's  laboratory 
ought  to  have  been,  not  the  last,  but  the  very  first, 
place  subjected  to  legal  inspection.  Physiologists 
buy  (or  steal  ?)  animate  for  the  express  purpose  of 
experiment,  and  have  no  interest  in  sparing  them, 
whereas  in  every  other  case  the  owner  of  a  domestic 
animal,  or  person  in  charge  of  it,  must  be  presumed 
to  have  at  least  the  Mosaic  motive  for  its  good 
treatment,  "  for  it  is  his  money."  We  are  confident 
that  the  lay  conscience  of  England  will  not  allow 
itself  to  be  overborne  and  bullied  in  this  matter, 
albeit  there  is  a  solemn  pretentiousness  in  the  utter- 
ances of  the  scientific  party  which  is  apt  to  impose 
on  the  weaker  brethren — especially  on  the  weaker 
sisters— in  these  days  when  the  family  doctor  has 
pretty  nearly  acquired  the  ascendancy  possessed  of 
yore  by  the  family  priest.  We  shall  remember  that 
if  we  had  lived  two  or  three  centuries  ago,  our 
spiritual  guides  would  have  proved  to  us  just'  as 
clearly  the  absolnte  necessity  of  burning  witches  and 
heretics  as  the  doctors  do  the  dissecting  alive  of 
dogs  and  cats,  for  the  "sacred  interests  of 
humanity  j"  and  the  very  best  and  noblest  thinkers 
of  the  age— men  like  More  and  Hale  (certainly  no 
less  "eminent"  in  their  day  than  certain  loud- 
mouthed physicians  in  ours) — would  have  authorita- 
tively shown  us  that  accused  persons  must  pass 
through  the  hands  of  the  "  Sworn  Tormentor"  for 
the  loftiest  reasons  of  public  justice  and  national 
safety. 

It  was  quite  possible  that  the  heads  of  the  medical 
profession  might  have  opposed  the  particular  bill 
before  Parliament,  and  taken  a  stand  in  favour  of 

Ehysiological  research,  in  a  manner  which  must 
ave  commanded  our  respectful  consideration,  and 
not  have  left  us  to  feel,  as  we  do  now,  that  the  form 
of  their  opposition  is  even  more  deplorable  than  the 
opposition  itself.  They  might  have  manfully 
denounced  the  abuses  of  Continental  practice ;  have 
bestirred  themselves  to  oppose  the  importations  of 
foreign  professors  and  their  ideas ;  have  filled  their 
handbook*  with  cautions  concerning  the  use  of 
an»sthetic9,  and  the  duty  of  abstaining  from  the  re- 
petition of  aconising  experiments ;  and,  finally  they 
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might— when  legislation  was  proposed  by  Govern- 
ment—have eagerly  pointed  out  how  it  could  be  made 
effectually  to  carry  out  the  principles  of  humanity, 
while  reserving  such  liberty  as  they  judged  necessary 
for  original  research  for  the  relief  of  human  suffer- 
ing. They  might,  in  short,  have  made  it  perfectly 
plain  that  English  physiologists  would  cheerfully 
submit  even  to  harassing  formalities  and  restrictions 
if  thereby  all  useless  and  unlicensed  torture  might 
be  stopped,  and  Science  purged  of  the  disgrace  of 
alleged  recklessness  of  the  anguish  which  she  so  well 
understands.  This  is  what  the  heads  of  the  medical 
profession  might  have  done  on  this  important 
occasion.  It  is  needless  to  observe  that  their  actual 
behaviour  has  been  in  every  respect,  nearly  precisely 
the  reverse  ;  and  thus  the  Government  has  been 
placed  in  the  position  not  of  arbitrating  between  two 

Sarties  equally  anxious  to  prevent  suffering,  and  only 
iffering  as  to  the  mode  in  which  it  may  best  be 
effected,  but  between  a  party  who  ask  for  protection 
for  brutes  against  hideous  and  futile  tortures, 
and  a  party  who  frankly  betray  their  opinion  that 
it  is  better  that  fifty  dogs  should  be  uselessly  cutnp 
alive  rather  than  that  a  physiologist  should  be  given 
the  trouble  to  apply  for  a  licence  or  a  certificate,  or 
endure  the  visit  of  an  inspector  to  his  chamber  of 
horrors. 

Whatever  be  the  fate  of  the  Government  bill  this 
session,  its  rejection  will  inevitably  (as  Mr.  Cross  has 
indicated)  lead  to  an  extension  and  embittering  of 
the  agitation  on  the  subject,  and  eventually  ,of 
course,  to  much  more  stringent  legislation.  The 
nation  by  slow  degrees  is  rousing  itself— not  to  a 
transitory  and  selfish  panic,  as  when  it  hurried 
through  Parliament  the  Anatomy  Act,  to  prevent  men 
being  murdered  to  secure  corpses  for  the  disseoting- 
table— but  to  a  deep,  settled  moral  indignation  and 
resistance  against  a  practice  whose  first  fruits  in  the 
land  are  the  handbooks  of  the  physiological 
laboratory,  and  whose  not  remote  harvest  would  be 
the  establishment  in  Edinburgh  and  London  of  such 
dens  of  torture  as  those  of  Florence,  Paris,  and 
Vienna. 

A  correspondent  gives  ns  authenic  particulars  of  a 
recent  story  of  a  poor  dog,  whose  master  was  a 
solitary  and  unhappy  olergy  man,  whose  death  caused 
no  great  regret  to  any  human  being.  The  dog, 
however,  mourned  the  man  truly  enough,  for  be 
refused  to  leave  his  grave  or  to  take  any  food ;  and. 
lying  pitifully  upon  the  stone,  gradually  pined  and 
starved  till  be  died.  Physiologists  pronounce  a  brute 
like  this  to  be  a  "carnivorous  animal  specially 
valuable  for  the  purposes  of  research,"  refuse  to 
permit  it  to  be  exempted  from  the  scalpels,  and 
would,  no  doubt,  have  taken  this  particular  doe  from 
his  dead  master's  grave,  and  earripd  him  in  triumph 
to  the  nearest  physiological  laboratory.  There,  it  is 
possible  (as  has  been  often  witnessed),  that  the 
creature,  alarmed  at  the  strange  looks  of  his  captor, 
wonld  have  used  all  his  little  arts  to  sue  for  mercy, 
fawned  on  him,  "  bagged  "  for  pity,  licked  his  hand, 
and  gated  at  him  with  beseeching  eyes.  It  would 
have  been  vain.  A  lift  of  the  vivisector's  practised 
hand  would  have  placed  him  on  the  torture  trough, 
and  perhaps  long  hours,  afterwards,  like  M.  Paul 
Bert's  dog,  he  might  have  been  left  at  night  to  die 
mangled  and  alone.  This  is  the  noble  pursuit  from 
which  we  are  invited  to  anticipate  the  highest  benefits 
to  humanity !  We  can  only  observe  that,  unless 
humanity  sinks  to  a  much  lower  level  than  that  of 
these  poor  tortured  brutes,  it  will  spurn  such 
"  benefits  "  with  disgust  and  abhorrence. 

Frances  Power  Cobbe. 


PROFESSOR  HATER  ON  CROOKES'S 
RADIOMETER. 

AT  a  recent  meeting  of  the  New  York  Academy 
of  Sciences,  held  at  the  Stevens  Institute, 
Prof.  Mayer  read  a  paper  on  Crookes's  Radiometer 
in  connection  with  certain  results  obtained  by  the 
action  of  sound-pulse*  on  an  apparatus  constructed 
in  a  similar  manner.  Describing  how  Mr.  Crookes 
was  led  to  the  construction  of  the  radiometer,  Prof. 
Mayer  said  that  a  torsion  balance,  consisting  of  a 
bar  of  pith,  was  suspended  by  a  fine  filament.  One 
half  the  length  of  this  bar  was  blackened.  On  ex- 
posing this  apparatus  to  rays  from  different  parts  of 
the  prismatic  spectrum,  it  was  found  that  the  torsion 
balance  moved  through  spaces  proportional  to  the 
thermometric  effect  produced  by  the  same  area  of 
rays  falling  on  a  thermopile.  Representing  the 
motion  produced  by  the  ultra-red  rays  by  100,  those 
of  the  other  rays  were  as  follows  : — 

Extreme  red   85 

Red  73 

Orange   66 

Yellow   57 

Green   41 

Blue        ...   22 

Indigo    8fc 

Violet    6 

Ultra  violet    5 

The.  difficulty  of  ascertaining  facts  in  Nature, 
even  by  the  most  careful  observers,  is  well  illus- 
trated here  by  the  fact  that  Crookes  overlooked  the 


circumstance  that  he  was  here  operating  with  s 
purely  accidental  spectrum,  the  proportion  of  whose 
parte  depended  entirely  on  the  nature  of  ha  prua. 
Had  be  employed  the  normal  or  diffraction  rpeetrui 
produced  by  the  passage  of  light  through  finelj-raM 
gitter"  plates,  his  results  would  have  been  the 
same  as  those  obtained  many  years  ago  by  Br. 
Draper. 

Crookes  found  that  the  bar  of  the  torsion  balance 
was  attracted  when  the  apparatus  contained  air, 
and  repelled  when  it  was  placed  in  a  vacuum ;  sin 
that  the  radiation  from  a  candle  on  blackened  pith 
was  51  times  what  it  was  on  plain  pith,  From 
these  observations  to  the  construction  of  the  radio- 
meter was  but  a  short  step.  Two  fine  wins,  at 
right  angles  to  each  other,  were  provided  with  little 
vanes  of  mica  blackened  on  one  side,  and  the  whole 
suspended  on  a  pivot  and  inclosed  in  a  glass  veatd, 
from  whioh  the  air  was  exhausted  by  means  of  i 
Sprengel  pump.  When  rays  of  light  fall  on  this 
apparatus,  the  differential  action  of  the  blackened 
and  natural  surfaces  of  the  vanes  gives  rise  to  s 
continuous  rotation.  The  rate  of  this  rotation,  and 
hence  the  intensity  of  the  exciting  cause,  wet 
obtained  by  means  of  a  small  electro-magnet  placed 
in  the  apparatus  in  such  a  manner  as  to  register  the 
number  of  revolutions  by  making  a  series  of  dots  on 
a  slip  of  paper. 

In  order  to  measure  the  repulsion  of  a  blackened 
surface  in  a  vacuum,  Crookes  employed  W. 
Ritchie's  torsion  balance,  described  in  the  Trans- 
actions of  the  Royal  Society  "  of  1830.  This  ii  to 
arranged  that  the  repulsion  of  the  blackened  inrfscs 
twists  a  fine-glass  thread,  to  which  is  attached » 
mirror  projecting  a  beam  of  light  on  a  screen.  Bj 
means  of  a  screw,  the  circumference  of  which  a 
divided  into  360°,  the  glass  thread  is  turned  backagsu 
until  the  beam  occupies  its  original  position.  The 
amount  of  torsion  is  then  read  off  on  the  screw.  The 
extreme  delicacy  of  this  instrument  may  be  appre- 
ciated from  the  fact  that  the  1-100 th  of  a  grain  pro- 
duce* a  torsion  through  10,000  degrees,  or  about  26 
rotations  of  the  thread.  As  it  is  sensitive  to  I'd 
rotation,  it  is  evident  that  we  can  thus  weigh 
1-lO.OOOth  of  l-100th  =  1.1,000,000th  of  a  trail. 
A  candle  at  a  distance  of  6in.  repels  2  square  incba 
of  surface  of  blackened  pith  with  a  force  of 
0  001772gr.,  at  I2in.  distance  with  a  forte  of 
0  000444gr.  Starting  ont  with  the  latter  figure,  and 
remembering  that  the  effects  are  as  the  reciprocali 
of  the  squares  of  the  distances,  we  should  obtain  at 
Gin.  a  force  of  0  001776,  whioh  differs  from  the 
result  actually  obtained  by  experiment  by  only  the 
4-1 ,000,000th  of  a  grain. 

After  succeeding  in  constructing  so  perfect  an 
instrument,  it  is  not  surprising  that  Crocket  should 
be  elated;  but  it  is  to  be  regretted  that  he  should 
express  himself  as  he  did  in  the  following  extract 
from  his  paper :  "  A  candle  12in.  off,  acting  on  two 
square  inches  of  surface,  was  found  equal  to 
0-000444gr. ;  the  sun,  equalling  1,000  candles  at 
12in.,  gives  a  pressure  of  0  44000gr. ;  that  is  eooal 
to  about  32grs.  per  square  foot,  to  2cwt.  per  acre, 
to  57  tons  per  square  mile,  or  nearly  3,000,000,OW 
tons  on  the  exposed  surface  of  the  globe— luffieienl 
to  knock  the  earth  out  of  its  orbit  if  it  came  upon 
it  suddenly."  It  is  true  he  immediately  modifies  th» 
statement,  but  it  is  liable  to  be  quoted  without  tht 
following  disclaimer :  "  It  must  be  remembered  Hat 
our  earth  is  not  a  lamp-blackened  body  inclosed  in 
a  glass  case,  nor  is  its  shape  suoh  as  to  jg*n,^* 
maximum  surface  with  the  minimum  of  weight." 

Still  more  mischievous,  however,  is  the  pretewion 
to  "  weigh  a  beam  of  light."  That  it  is  not  light 
which  causes  the  rotation  in  Crookes's  radiometer 
has  been  conclusively  proved  by  Schuster  ("Pro- 
ceedings of  the  Royal  Society,"  April,  1876).  He 
made  a  radiometer  having  one  arm  a  magnet 
When  a  strong  light  fell  on  this  apparatus,  it  over- 
came the  directive  force  of  the  magnet,  and  caused  it 
to  rotate  in  the  usual  wav.  Now,  on  floating  the 
instrument  in  water,  and  holding  a  magnet  outside 
to  keep  it  stationary  in  spite  of  the  strong  Hght 
falling  upon  it,  the  bulb  began  to  rotate  in  a  direc- 
tion opposite  to  that  which  the  light  wonld  hare 
imparted  to  the  vanes. 

The  only  plausible  explanation  hitherto  offered  of 
the  instrument  is  the  following :  The  vacuum  of  the 
Sprengel  pump  is  not  a  perfect  one;  bnt  in  the 
highly  rarefied  air  contained  in  the  bulb,  the  mok- 
oules  have  a  much  greater  amplitude  of  swing  than 
in  their  ordinary  condition,  there  being  vastly  fewer 
in  the  same  space.  Hence  tbe  currents  set  ap  *7 
the  very  feeble  heat  of  the  rays  of  light  are  sufficient 
to  produce  a  much  more  intense  notion  than  conn 
take  place  in  dense  air.  The  blackened  aurfsees  be- 
come heated  more  than  the  natural  ones,  and  conse- 
quently repel  more  particles,  the  reaction  of  whies 
oauaes  motion ;  and  the  apparatus  being  free  to  turn, 
the  motion  becomes  one  of  rotation,  which  con  tin  net 
until  the  effects  on  the  two  surfaces  become 
equalised.  To  show  that  the  effect  was  daejo  beat. 
Prof.  Mayer  interposed  a  glass  plate  between  te# 
apparatus  and  the  diffused  light  from  a  window. 
The  effect  was  to  stop  the  rotation  by  cutting  off  tns 
heat  rays,  while  the  light  rays  passed  through  freely- 
Rotation  was  also  produced  by  placing  the  hand  near 
the  radiometer. 
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A  NEW  FORM  OF  SMALL  POCKET 
SPECTROSCOPE.* 

I N  carrying  on  inquiries  with  the  spectrum 
-L  microscope  it  is  often  Tery  useful  to  hare  a 
small  pocket  spectroscope,  to  examine  liquids  in 
test-tubes  or  bottles,  iu  circumstances  that  would 
make  it  very  inconvenient  to  examine  them  with  the 
microscope  itself.  By  constantly  carrying  such  a 
small  spectroscope  in  my  pocket  I  have  also  often 
been  able  to  learn  valuable  facts  that  would  other- 
wise have  been  overlooked.  Medical  practitioners 
might  often  at  once  decide  whether  a  suspected 
solution  contained  blood,  and  could  recognise  small 
quantities  of  it,  or  of  the  degraded  bile  pigments, 
met  with  in  urine  in  some  diseases,  by  merely  looking 
at  it  in  a  test-tube  or  bottle.  But  since  one  may 
carry  about  such  an  instrument  for  a  long  time  with- 
out anything  turning  up  that  need  be  examined,  it 
certainly  ought  not  to  be  any  larger  than  is  com- 
patible with  efficiency.  Such  a  small  pocket 
spectroscope  bears  much  the  same  relation  to  a  com- 
plete spectrum  microscope  as  a  pocket  lens  does  to 
an  ordinary  microscope,  and  therefore  a  description 
of  a  new  small  form  of  the  instrument  may,  I  think, 
be  looked  upon  as  sufficiently  connected  with  the 
subjects  treated  of  at  the  Boyal  Microscopical 
Society.  * 

When  examining  Mr.  Hilger's  new  contrivance 
for  measuring  the  positions  of  any  lines  seen  in  a 
spectrum,  as  showu  by  him  in  the  Loan  Exhibition 
at  South  Kensington,  he  drew  my  attention  to  some 
small  direct-vision  prisms  which  gave  a  very  con- 
siderable dispersion  and  had  a  relatively  wide  field, 
although  their  length  was  only  about  $  of  an  inch. 
He  told  me  that  he  thought  of  making  use  of  them 
for  small  pocket  spectro^oopes,  and  it  occurred  to  me 
that  it  would  be  possible  to  mount  such  prisms  in  a 
somewhat  unusual  manner,  which  would  have  the 
advantage  of  making  the  instrument  very  small  and 
compact. 

The  usual  arrangement  in  such  pocket  spectro- 
scopes is  to  mount  the  prisms  between  the  eye  and 
the  lens  used  to  bring  the  slit  to  focus.  The  focal 
length  of  this  lens  should  not  be  less  than  1 |  in.,  and 
I  find  lj  a  very  convenient  focal  distance.  If  a 
higher  magnifying  power  iB  used,  the  slit  must  be 
made  inconveniently  narrow  to  get  good  definition ; 
the  irregularities  are  greatly  magnified,  and  the  light 
too  much  reduced.  A  longer  focal  length  is 
unnecessary,  and  undesirable  for  many  reasons. 
Now  with  a  focal  length  of  1  ,'m.  and  the  prism 
placed  in  the  usual  manuer,  the  length  of  the  instru- 
ment when  in  focus  becomes  about  •j.m.  ;  aud  taking 
into  consideration  thespacc  necessary  for  the  eccentric 
arrangement  required  for  opening  and  shutting  the 
slit,  and  for  drawing  and  pushing  one  tube  inside 
the  other  for  focal  adjustment,  the  total  length  of 
the  instrument  when  closed  up  for  putting  into  a 
case  is  at  least  2J  inches.  There  is  thus  length 
enough  for  a  five-prism  arrangement,  and  when  that 
plan  is  adopted  there  is  really  no  Bpace  lost.  If  such 
a  length  is  thought  to  bo  no  inconvenience,  the  ordi- 
nary arrangement  is  on  the  whole  the  best ;  but  I 
would  point  out  the  very  great  advantage  of  having 
the  lens  made  achromatic,  since  then  all  parts  of  the 
spectrum  can  be  seen  in  tolerably  good  focus  at  the 
same  time.  However,  when  such  an  instrument  is 
inside  a  brass  box ,  the  total  length  becomes  2J  inches, 
or  even  more,  and  J  inch  in  diameter.  This  becomes 
somewhat  inconvenient  when  constantly  carried  in 
the  waistcoat  pocket.    The  arrangement  which  I 

Sroposed,  and  which  has  been  carried  out  for  me  by 
Ir.  Hilger,  secures  all  the  advantages  of  the  larger 
instrument,  and  yet  gives  a  leugth  when  closed  up 
of  less  than  1}  inch,  so  that  when  in  a  small  brass 
box  the  length  is  only  a  trifle  more  than  1}  inch, 
and  the  diameter  J  inch.  The  actual  bulk  is  thus 
not  one-half  that  of  the  old  form,  and  is  such  that 
the  instrument  can  without  any  inconvenience  be 
carried  along  with  other  things  in  the  waistcoat 
pocket,  always  at  hand  to  examine  anything  that 
may  accidentally  present  itself.  Such  small  spectro- 
scopes have  indeed  been  made  before  hut  the  diminished 
size  was  obtained  by  sacrificing  other  advantages, 
and  by  making  the  focal  length  of  the  lens  too  small. 
The  plan  which  I  have  adopted  enables  us  to  have 
the  instrument  very  small  without  sacrificing  defini- 
tion or  brilliancy.  This  is  accomplished  by  placing 
the  compound  direct-vision  pri»m  between  the  slit 
and  the  lens,  so  that  the  entire  length  of  the  instru- 
ment is  that  of  the  focal  length,  aud  not,  as  in  the 
old  arrangement,  the  length  of  the  prism  added  to 
this  focal  distance.  Perhaps  this  method  of  mount- 
ing a  prism  may  appear  to  be  very  unusual  aud 
heterodox,  but  it  does  really  give  a  very  satisfactory 
reeult.  The  prisms  consist  of  a  single  very  dense  flint 
prism  of  106°  and  two  crown  of  98^.  This  combina- 
tion trives  quite  as  great  a  dispersion  as  is  desirable 
for  the  purposes  to  which  such  an  instrument  is 
likely  to  be  applied.  The  eye  lens  is  made  achro- 
matic and  of  lj  inch  focal  length,  which  is  increased 
to  -  inches  by  looking  through  the  prisms,  for  which 
it  is  of  course  properly  corrected.  It  then  shows  the 
principal  Fraunhofer  lines  quite  distinctly,  A,  D,  F, 
and  Q  being  visible  at  the  same  time,  but  the  effect 


of  looking  through  the  prism  is  to  make  the  focal 
length  greater  in  one  direction  than  in  another.  In 
order  to  bring  the  two  sides  of  the  spectrum  into 
focus  along  with  the  spectrum  itself,  it  is  therefore 
necessary  to  insert  below  the  prisms  a  piano-cylin- 
drical lens  of  2J-inch  focus,  with  its  axis  in  the  line 
of  the  axis  of  the  prisms.  This  makes  the  focus  1  j 
inch  long  in  every  direction  ;  and,  acting  as  a  field 
lens,  also  increases  the  amount  of  light.  The  result 
is  that,  although  the  dimensions  of  the  instrument 
are  so  small,  the  dispersion,  definition,  and  focal 
length  for  all  parts  of  the  spectrum  are  in  every 
respect  satisfactory  for  the  examination  of  the  class 
of  objects  for  which  it  is  designed.  At  the  same 
time  I  must  say  that  I  should  not  adopt  this  con- 
struction when  an  increase  in  the  size  of  the  instru- 
ment is  of  no  importance.  The  dispersion  is  dimi- 
nished, and  the  definition  is  certainly  not  improved  ; 
and  we  must  be  content  if  it  is  as  good  with  an 
instrument  half  the  size,  since  that  makes  all  the 
difference  between  what  is  convenient  and  incon- 
venient for  constant  carriage  in  the  pocket.  In  con- 
clusion, I  would  say  that  I  do  not  think  it  desirable 
to  fix  a  reflecting  prism  over  part  of  the  slit  of  such 
spectroscopes,  for  the  purpose  of  comparing  two 
spectra.  This  can  never  be  done  in  a  satisfactory 
manner  with  such  an  instrument,  and  the  prism 
makes  it  longer,  and  prevents  small  objects  from 
being  brought  sufficiently  near  to  the  slit.  It  should 
be  looked  upon  as  a  very  handy  spectroscope,  and 
not  as  a  spectrometer. 


•  By  H.  C.  Boa bt,  Pres.  K.M.S. 
M  icrotcopical  Journal. 


NOTES  ON  PHOTOGRAPHY,  HISTORIC 
AND  DESCRIPTIVE.-II.* 

I DARES  AY  that  many  of  you  may  have  been 
charmed  with  the  production  of  magic  photo- 
graphs, as  they  were  called.  Some  few  years  ago 
the  sale  of  such  was  enormous,  but  now  the 
curiosity  of  the  public  seems  to  be  satiated.  The 
magic,  as  you  may  be  aware,  consisted  in  being 
able  to  produce  on  a  white  piece  of  paper  a  photo- 
graph of  some  unknown  object.  These  mysterious 
pieces  of  paper  were  generally  supplied  in  packets, 
containing  with  them  a  piece  of  blotting-paper. 
The  directions  stated  that  the  blotting-paper  was 
to  be  damped,  aud,  whilst  moist,  to  be  applied  to 
the  surface  of  one  of  the  accompanying  pieces  of 
blank  paper,  and  then  a  photograph  would  shoot  out. 
I  will  endeavour  to  show  you  one  method  of  their 
production.  Here  I  have  an  ordinary  photographic 
print  which  has  not  been  treated  with  gold,  but 
merely  immersed  in  sodium  hyposulphite,  and  then 
washed.  I  immerse  it  in  a  solution  of  mcrcurous 
chloride,  which  I  have  in  this  dish,  and  immediately 
a  bleaching  action  is  set  up.  The  action  continues, 
and  the  paper  is  apparently  blank.  What  has 
happened  ?  Simply  a  white  compound  of  silver  and 
mercury  has  been  formed,  which  is  indistinguishable 
from  the  paper.  If  I  wash  the  paper,  and  dry  it,  it 
is  in  the  ftate  of  the  paper  supplied  in  the  packets. 
I  have  one  here  washed  and  dried,  and  I  immerse  it 
in  the  sodium  hyposulphite.  The  image  immediately 
reappears  :  a  combination  has  taken  place  between 
the  constituents  of  tbehyposulphide,  the  mercury,  and 
the  silver.  Need  I  say  that  the  blotting-paper 
supplied  is  impregnated  with  the  same  sodium  salt  P 
Iu  damping  it  the  molecules  of  the  latter  are  so 
separated  and  mobile,  that  they  are  free  to  combine 
with  the  white  image.  By  similar  treatment  the 
picture  may  be  made  to  again  disappear  and  once 
more  reappear. 

Besides  silver  there  are  various  other  metals 
which  will  give  a  photographic  image.  This  paper, 
which  has  a  slightly  yellow  tint,  has  been  brushed 
over  with  ferric  chloride,  more  commonly  known  as 
perchloride  of  iron.  Allowing  ordinary  white  light 
to  aot  upon  it,  the  waves  cause  a  disturbance 
between  the  iron  and  the  chlorine  atoms,  and  one  of 
the  latter  is  shakes  off,  leaving  ordinary  ferrous 
chloride,  or  muriate  of  iron,  behind.  A  piece  of 
paper,  similarly  prepared,  has  been  exposed  beneath 
a  negative,  and  the  reduction  of  the  ferric  chloride 
to  the  ferrous  state  can  be  demonstrated  by  floating 
it  on  a  solution  of  potassium  ferricyanide.  The 
combination  between  the  lowest  type  of  the  iron  salt 
and  this  salt  results  in  the  formation  of  a  deep  blue 
precipitate  known  as  Turnbull's  blue.  You  see, 
after  applying  it,  we  have  the  lines  of  this  map,  of 
which  this  is  the  negative,  of  an  intense  blue. 
Instead  of  demonstrating  the  change  of  the  iron  salt 
by  this  means,  I  may  float  it  on  a  weak  solution  of 
silver  nitrate.  The  ferrous  salt  of  iron  will  reduce 
the  silver,  whilst  the  ferric  salts  are  wholly 
inoperative  to  produce  the  same  effect.  The 
principal  investigator  of  the  action  of  light  on  iron 
compounds  was  Sir  John  Herschel,  and  he  employed 
a  variety  of  different  combinotions.  Perhaps  one 
of  the  most  interesting  exhibits  in  the  Photographic 
Section  is  that  old  list  of  Fellows  of  the  Royal 
Society,  on  which  were  pasted,  by  the  hand  of  that 
distinguished  philosopher,  the  actual  solar  spectrum 
prints  made  during  his  researches  on  these  and  other 
metallic  salts. 


in  the  Monthly      *  Abstract  of  a  lecture  by  dipt.  Asset,  R.E.,  F.R.S., 
delivered  at  the  Loan  Exhibition,  South  Kensington. 


Uranium  salts  are  also  capable  of  being  reduced 
to  less  complex  forms  by  the  action  of  light.  I  will 
not  euter  into  a  detailed  description  of  the  decom- 
position, but  will  simply  exhibit  the  method  of  pro- 
ducing a  print  with  the  salt.  The  paper  has  been 
coated  with  uranic  nitrate  and  exposed  to  light 
beneath  the  same  negative  before  shown  to  you. 
The  image  is  made  visible  by  a  solution  of  potassium 
ferricyanide,  as  in  the  case  of  the  iron  salt. 

In  the  cases  of  photographs  ore  shown  some 
interesting  specimens  of  iron  and  uranium  prints 
mode  by  Niopce  de  St.  Victor.  I  believe  they  were 
preseated  to  Sir  Charles  Wheatstone  by  that  ardent 
experimentalist.  The  subdued  brown  tones  of  the 
latter  were  probably  obtained  by  the  admixture  of 
a  little  iron  with  the  uranium. 

Within  the  last  couple  of  years  the  salts  of  iron 
have  been  put  to  practical  photographic  printing 
purposes  by  Mr.  W.  Willis,  jun.,  of  Birmingham, 
and  a  valuable  process  has  resulted  from  his  labours. 
The  sensitive  salt  employed  is  an  organic  salt  of  iron 
known  as  ferric  oxalate,  and  Mr.  Willis  made  the 
discovery  that  amongst  other  metals  platinum  could 
be  reduced  to  the  metallic  state  from  a  double 
chloride  of  potassium  and  platinum  by  ferrous 
oxalate  in  the  presence  of  a  potassic  oxalate.  A 
piece  of  paper  is  floated  on  a  weak  solution  of  surer 
nitrate  and  dried  ;  and  over  the  surface  is  brushed 
a  mixture  of  the  platinum  salt  and  the  ferric  oxalate. 
After  exposure  to  light  (which  produces  the  ferrous 
salts)  beueath  a  negative,  the  paper  is  floated  on  a 
solution  of  neutral  potassium  oxalate,  when  the 
imago  at  once  appears  formed  of  platinum  black,  a 
substance  at  once  durable  and  incapable  of  being 
acted  upon  by  atmosphoric  influence.  Such  an 
exposed  paper  I  have  here,  and  floating  it  on  oxalate 
solution,  you  seethe  image  is  immediately  developed. 
The  unreduced  iron  salt  can  be  eliminated  by  soak- 
ing the  print  in  the  oxalate  solution,  and  a  rinse  in 
hyposulphite  removes  all  traces  of  silver  nitrate. 
After  a  few  changes  of  water,  the  print  may  be 
dried,  and  is  permanent.  I  should  explain  that  the 
paper  is  first  coated  with  silver  nitrate  in  order  to 
cause  the  platinum  to  adhere  firmly  to  the  surface 
of  the  paper.  When  omitted,  the  fine  black  powder 
formed  is  apt  to  precipitate  in  the  bath. 

Before  dwelling  upon  that  metallic  compound 
which  in  photography  is  next  in  importance  to  silver, 
I  must  call  your  attention  to  the  first  vanadium 
print  ever  produced.  Prof.  Roscoe  has  made  a 
classical  investigation  of  the  compounds  of  this 
metal,  and  amongst  other  interesting  facts  has 
noticed  that  the  vanadium  salts  are  reduced  by  light 
iu  a  somewhat  similar  manuer  to  the  uranium 
salts. 

We  now  have  to  consider  the  printing  processes 
which  are  dne  to  the  action  of  light  on  the  dichro- 
mates  of  the  alkalies  in  the  presence  of  organic 
matter.  For  onr  purpose  we  may  take  as  a  type 
potassium  dichromate,  a  salt  which  readily  ports 
with  its  oxygen  to  those  compounds  that  have  an 
avidity  for  it,  more  especially  to  certain  carbon  com- 
pounds under  the  influence  of  the  ether  waves.  To 
show  that  this  salt  is  thus  easily  reducible  by  light 
in  the  presence  of  orgauic  matter,  I  have  here  a 
piece  of  paper  which  has  been  brashid  over  with  it, 
and  exposed  beneath  a  print.  For  a  moment  I  float 
it  on  a  weak  solution  of  silver  nitrate.  The  brilliant 
crimsou  colour  of  the  part  not  exposed  to  light  tells 
us  that  silver  dichromate  haB  been  formed,  but  where 
the  solar  rays  have  acted  the  colour  remains 
unchanged.  A  slight  modification  of  this  process 
now  exhibited  to  you  is  known  as  the  chromatype, 
the  offspring  of  Mr.  Robert  Hunt,  so  well  known  in 
the  scientific  world  for  his  researches  on  light. 
Whilst  experimenting  with  the  chromatype  process, 
Mr.  W.  Willis,  the  father  of  the  gentleman  I  have 
already  mentioned,  discovered  what  is  known  as  the 
aniline  process.  It  is  ba^ed  od  the  fact  that  an  acid 
in  the  presence  of  potassium  dichromate  strikes  a 
blackish  green  or  red  colour  when  brought  in  con- 
tact with  aniline.  You  will  see  the  modus  operandi 
when  I  say  that  paper  is  floated  with  potassium 
dichromate  and  a  trace  of  phosphoric  acid.  Aniline 
is  dissolved  in  spirits  of  wine,  and  the  mixed  vapours 
allowed  to  come  in  contact  with  the  sensitive  paper 
that  has  been  exposed  beneath  a  positive  print,  such 
as  a  map  or  plan.  The  impact  of  the  light  has  so 
changed  the  potassinm  salt,  that  the  aniline  vapour 
causes  but  little  colouration,  whilst  where  the  paper 
has  been  protected  from  it,  the  dark  colour  indicates 
that  the  dichromate  is  unchanged.  The  formation  of 
this  black  colour  is  familiar  to  the  manufacturers  of 
aniline  colours,  being,  I  believe,  similar  in  composi- 
tion to  the  residue  left  after  the  formation  of  aniline 
purple  by  Mr.  Perkins'  method. 

It  should  be  noted  that  for  copying  engineers' 
tracings  and  drawings  this  process  is  extremely 
valuable,  as  there  is  no  occasion  to  take  a  negative 
on  glass  before  obtaining  a  print.  All  that  is  requi- 
site is  that  the  original  should  be  fairly  penetrable 
by  light.  A  piece  of  paper  prepared  as  indicated,  a 
sheet  of  glass  to  place  over  the  plan,  and  a  box  in 
which  to  place  the  exposed  print  to  the  aniline  vapour, 
are  the  only  necessary  plant  for  the  reproduction  ol 
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SCIENTIFIC  NEWS. 


fTTHE  recent  disasters  which  have  occurred 
J-  on  board  some  of  her  Majesty's  vessels, 
which  culminated  in  the  catastrophe  to  the 
Thunderer,  suggest  reflections  of  a  very 
painful  nature.  If  accidents  of  a  similar 
character  occurred  to  the  boiler  or  machinery 
of  vessels  of  the  Cunard  or  Inman  line  the 
proprietors  of  those  lines  would  know  the 
reason  why,  and  would  take  steps  to  prevent 
their  recurrence.  Whether  it  is  the  fault  of 
the  authorities  at  the  Admiralty  or  of  the 
dockyard  officials,  the  fact  remains  that  the 
British  navy,  with  the  sole  exception  of  its 
gallant  tars,  is  served  in  a  manner  that  would 
not  be  tolerated  by  any  steamship  company 
desiring  to  preserve  a  character  for  ordinary 
care  in  the  use  of  steam.  One  of  our  contempo- 
raries asserts  that  there  is  good  reason  to 
believe  that  of  late  years  boilers  have  been 
fitted  to  her  Majesty's  ships  which  are  alike 
unworthy  of  the  people  who  made  them,  and 
of  the  inspectors,  "if  there  were  any,"  who 
passed  them.  The  Lords  of  the  Admiralty 
have  themselves  stated  that  in  spite  of  inspec- 
tion the  boilers  supplied  to  the  navy  are  far 
from  being  satisfactory.  It  is  to  be  hoped  that 
the  inquiry  into  the  Thunderer  disaster  will 
he  exhaustive,  and  we  are  glad  to  see  that 
Mr.  Bramwell  and  Mr.  Fletcher  are  both 
engaged  in  it.  The  former  will  be  able  to  put 
the  case  clearly  before  the  country,  and  the 
latter,  with  his  technical  knowledge  and  un- 
biased judgment,  together  with  great  expe- 
rience, should  be  enabled  to  satisfy  the  public 
as  to  the  cause.  It  can  scarcely  be  luck  or 
good  fortune  that  has  enabled  the  society  of 
which  Mr.  Fletcher  is  chief  engineer  to  steer 
clear  of  disaster  to  any  of  the  boilers  under 
its  charge ;  and  if  the  Government  cannot  find 
capable  men  it  had  better  join  the  Steam-users 
Association. 

Prof.  Huxley  is  about  to  make  a  tour  in  the 
United  States.  He  will,  it  is  said,  deliver 
only  three  or  four  lectures ;  we  are  afraid,  how- 
ever, that  Prof.  Huxley  will  find  it  very  difficult 
to  resist  the  cordial  invitations  of  our  cousins, 
and  if  he  gets  off  with  only  three  or  four  lec- 
tures it  will  be  under  the  promise  of  going 
back  next  year  to  deliver  a  hundred  or  so. 

A  medal  of  the  value  of  £20  has  been  offered 
every  five  years  by  Mr.  B.  Shaw,  through  the 
Society  of  Arts,  for  any  discovery  or  invention 
for  obviating  or  diminishing  any  risk  of  life, 
limb,  or  health  incidental  to  industrial  occupa- 
tions, not  previously  capable  of  being  so 
obviated  or  diminished.  The  first  award  will 
be  made  in  May  next. 

An  International  Geographical  Congress  is 
to  be  held  in  Brussels  on  September  11.  The 
King  of  the  Belgians  has  invited  the  principal 
nations  to  Bend  delegates,  the  object  being  an 
international  expedition  to  explore  Central 
Africa. 

The  Yorkshire  College  of  Science  now  pos- 
sesses a  Professor  of  Civil  and  Mechanical 
Engineering  in  the  person  of  Mr.  G.  F.  Arm- 
strong, M.A.,  Assoc.  I.C.E.,  late  of  M'Gill  Uni- 
versity, Montreal.  Mr.  Armstrong  took  his 
degree  at  Cambridge,  studied  his  profession  at 
King's  College,  and  was  for  some  years  on  the 
staff  of  the  Great  Northern  Bailway. 

Mr.  Wright,  of  Sheffield,  has  been  exhibiting 
a  number  of  his  patent  atmospheric  gas-en- 
gines and  other  appliances,  amongst  the  latter 
being  an  adaptation  of  an  electro -magnetic 
machine  for  pumping  the  air-gas  and  blast 
into  cylinders  for  heating  purposes,  for  melting 
lead,  solder,  &c. 

Bad  news  comes  from  Cornwall  as  to  the 
miners,  the  pick  of  whom  are  leaving  by  hun- 
dreds and  emigrating  to  foreign  and  colonial 
mining  districts. 

According  to  Mr.  Crookes's  latest  experi- 
ments on  the  radiometer,  the  viscosity  of  the 
residua]  gas  in  a  radiometer  exhausted  to  a 
very  high  degree  of  sensitiveness,  is  almost  as 
great  as  if  it  were  at  the  atmospheric  pressure. 
With  other  gases  the  phenomena  are  different 
in  degree  though  similar  in  kind.  Mr. 
Crookes  is  almost  convinced  that  the  repulsion 
resulting  from  radiation  is  due  to  an  action  of 


thermoinetric  heat  between  the  surface  of  the 
moving  body  and  the  case  of  the  instrument 
through  the  intervention  of  the  residual  gas. 

The  filling  up  of  the  Suez  Canal  is  an 
event  that  may  now  be  considered  indefinitely 
postponed.  Last  year  between  the  two  seas, 
only  52,700  cubic  metres  of  "stuff"  were 
removed,  and  the  canal  was  navigated  with 
facility  by  steamers  drawing  as  much  as  27ft., 
and  over  400ft.  in  leugth.  The  bed  of  salt 
which  forms  the  bottom  of  the  Bitter  Lakes, 
is  gradually  dissolving,  so  that  this  portion  of 
the  canal  is  being  gradually  but  steadily  im- 
proved, and  with  the  increase  of  vegetation 
along  the  banks  of  the  canal,  there  is  a  pros- 
pect of  the  production,  in  a  not  distant  future, 
of  a  fertile  and  populous  tract  of  country  out 
of  a  sandy  waste. 

News  has  been  received  from  the  Sahara 
Expedition.  There  is  a  commodious  and  well- 
sheltered  landing-place  near  Cape  July,  and 
the  natives  are  friendly  and  anxious  to  trade. 

M.  Menier  is  to  make  experiments  on  his 
method  of  controlling  and  propelling  balloons 
on  the  14th  inst.,  at  Spa. 

Dr.  Ornstein,  of  Athens,  reports  in  Virchow's 
Archiv  the  death  of  George  Stravarides,  at 
Smyrna,  at  the  age  of  132  years.  This  man, 
a  baker  by  trade,  lived  an  irregular  life,  drank 
a  hundred  drachms  of  brandy  daily  on  the 
average,  was  in  full  possession  of  his  senses 
and  a  complete  set  of  teeth,  and  died  in  har- 
ness. We  think  Mr.  Thorns  would  be  justified 
in  expressing  doubts  as  to  the  alleged  facts 
of  this  case. 

Carbon  bronze,  for  hot  work  and  heavy  rolls, 
has  established  a  good  character  in  the  United 
States.  Bearings  of  the  new  alloy  are  said  to 
last  twice  as  long  as  those  of  any  other  metal. 

Shortly  after  the  French  conquest  of  Algeria, 
and  when  the  price  of  Arab  horses  was  nigh, 
some  people  conceived  the  idea  of  buying  in 
France  horses  affected  with  the  disease  known 
as  periodic  ophthalmia  (which  is  incurable  in 
France),  and  transporting  them  to  Algeria, 
where  they  were  soon  cured.  This  of  late 
years  has  become  insufficiently  remunerative. 
But  M.  Tavignot  has  inquired  whether  the 
Algerian  climate  might  not  be  taken  advantage 
of  for  people  affected  with  glaucoma.  Such 
affections  of  the  eyes  are  very  rare  in  the 
country. 

While  recently  engaged  in  botanical  explo- 
ration on  the  higher  parts  of  the  island  of 
Reunion  M.  de  l'lale  heard  of  some  caverns 
the  soil  of  which  was  combustible.  He  visited 
one  of  them  and  found  it  a  grotto  about  10 
metres  in  depth  and  6  metres  broad.  Enter- 
ing by  a  small  aperture  you  descend  to  the 
bottom  by  a  rapid  slope.  The  bottom  is  formed, 
more  than  an  inch  thick,  of  a  substance  of 
ochre,  yellow  colour,  soft  to  the  touch,  insipid, 
inodorous,  dividing  readily  into  very  light 
fragments,  which  leaves  yellow  powder  on  the 
fingers ;  they  are  easily  reduced  to  powder  by 
pressure  or  friction.  When  a  lit  match  is 
brought  to  one  of  the  fragments  the  latter 
burns,  if  dry,  with  a  very  short  yellow  flame, 
almost  without  smoke  or  smell.  If  a  little 
moist  it  is  consumed  without  flame,  like  German 
tinder,  with  abundant  smoke,  and  a  smell  of 
burnt  herbs.  MM.  Bureau  and  Poisson  have 
studied  this  interesting  substance  with  the 
microscope,  and  found  it  entirely  composed  of 
small  bodies  which  must  be  spores  or  grains  of 
pollen.  After  various  comparisons  they  were 
struck  with  their  resemblance  to  spores  of 
Polypodcsj,  in  form,  and  reticulation,  and 
colour ;  and  they  found  among  the  Polypodese 
of  Reunion,  sent  home  by  M.  de  l'lsle,  one 
whose  spores  are  almost  identical  with  the 
small  bodies  in  question.  From  the  cohesion 
of  the  spores,  and  the  slit  found  in  most  of 
them,  by  which  the  contents  have  escaped,  it 
is  inferred  that  this  accumulation  has  been 
caused  by  water,  and  not  by  wind.  In  any 
case  it  is  probably  the  first  time  that  a  rock  has 
been  found  of  such  composition. 

The  frequency  of  occurrence  of  tapeworm 
(Tania  medxocaneUata)  in  the  human  subject 
at  Montpellier  and  Cette,  recently  led  MM. 
Masse  and  Pourquier  to  investigate  the  origin 
and  mode  of  transmission  of  this  parasite.  They 
gave  in  milk  some  of  the  rings  of  the  parasite 


containing  abundant  eggs  to  a  young  dog,  a 
rabbit,  a  lamb,  and  a  calf.  The  animals  were 
killed  after  about  a  month  and  a  half.  The 
calf  alone  was  found  diseased.  In  the  muscle* 
were  found  about  forty  cysticercal  cysts  of  the 
size  of  a  small  bean.  The  authors  infer  that 
the  rabbit,  dog,  and  sheep  do  not  present  a 
favourable  soil  for  development  of  the  eggs  of 
the  inermous  taenia— hence  man  probably 
cannot  get  the  parasite  from  them.  Botox 
flesh  may  become  rapidly  measly  in  the  way 
indicated.  The  attention  of  medical  men  U 
invited  to  the  dangers  of  raw  beef,  which  is 
often  preferred  to  mutton,  where  treatment 
with  raw  meat  is  necessary.  A  considerable 
cyst  was  found  under  the  tongue  of  the  calf 
in  the  above  case,  and  this  is  a  fact  worthy  of 
consideration  by  the  inspectors  of  butcher 
meat. 

In  the  Archives  des  Sciences  of  15th  Jane,  M. 
Alph.  de  Candolle  has  an  interesting  paper  on 
the  question,  "  Has  the  age  of  a  tree  any  in- 
fluence on  the  mean  epoch  of  its  foliation  f 
In  the  majority  of  arborescent  species  he  finds 
no  reason  for  supposing  that  the  epoch  is  ad- 
vanced or  retarded  with  the  years,  when  ex* 
terior  circumstances  do  not  change.  (This,  at 
least,  holds  for  trees  of  50  to  180 years'  existence.) 
But  in  some  species,  as  the  vine,  the  foliation 
is  retarded  with  the  year.  Young  trees  are 
often  earlier  than  thoso  of  20.  30,  or  40  yean 
of  the  same  species ;  (which  may  be  due  to  soil 
or  other  circumstances,  independent  of  age). 
The  buds  at  the  upper  part  of  the  tree  often 
open  after  those  of  the  lower  part,  which  may 
be  attributed  to  their  distance  from  the  roots, 
and  perhaps,  also,  to  a  difference  of  tempera- 
ture in  the  upper  and  lower  air  in  spring. 
Finally,  in  any  comparison  between  the  epochs 
of  foliation  of  a  species  in  different  countries, 
t>r  different  years,  it  is  useless  to  occupy  one- 
self with  a  possible  influence  of  the  age,  for 
this  is  either  nil  or  very  small,  relatively  to  the 
influences  of  climate. 

In  a  memoir  recently  published  in  Madrid, 
MM.  Fatigati  and  Rodriguez  describe  re- 
searches on  the  blood  of  the  frog,  which  they 
find  to  be  a  mass  formed  of  three  different  sab- 
stances — viz.,  hsemaglobin,  paraglobin,  and  pro- 
tagon,  intimately  mixed ;  they  deny  the  existence 
of  either  enveloping  membrane  or  nucleus  in 
the  corpuscle — these  are  only  formed  under  tie 
influence  of  reagents.  The  centre  of  the  mix- 
ture is  occupied  with  a  small  quantity  of  gas. 
the  whole  being  subject  to  molecular  actions 
and  forces. 

Having  lately  been  charged  to  examine  » 
specimen  of  butter,  in  which  the  fraudulent 
introduction  of  fecula  was  suspected,  M.  Pnchot 
found  that  the  sensibility  of  iodine  as  reagent 
of  starch  may  be  at  fault  in  the  presence  of 
certain  azotised  organic  matter,  albumen  among 
the  number.  Thus,  if  albumen  be  poured  on 
iodide  of  starch  in  suspension  in  water,  the 
colour  disappears.  If  albumen  be  added  to  a 
solution  of  starch,  water  saturated  with  iodise 
does  not  produce  colouration  in  it — at  least,  if 
not  in  great  excess.  A  solution  of  iodine  de- 
coloured by  albumen  no  longer  colours  stsxch 
blue.  The  fact  in  question  may  be  even 
demonstrated  with  fecula  triturated  in  a  mortar, 
if  a  little  albumen  be  incorporated  with  the 
fecula  in  triturating.  If  iodine  be  then  allowed 
to  fall  in  drops,  each  drop  produces  a  local 
blue  spot,  which  disappears  in  a  few  instants, 
in  proportion  as  the  drop,  spreading  over  a 
large  surface,  meets  with  a  sufficient  quantity 
of  albumen. 

The  adulteration  of  pepper  with  organic 
subf»tances  can  only  be  determined  with  cer- 
tainty (according  to  M.  Hilger)  by  means  of 
the  microscope.  For  mineral  constituents,  on 
the  other  hand,  a  determination  of  the  ashes  w 
recommended.  As  a  limit  for  the  ash-contents 
of  pepper,  M.  Hilger  gives  5*5  per  cent,  or,  at 
the  most,  6.  A  higher  proportion  indicates 
mineral  constituents,  yet  there  are  often  met 
with,  in  commerce,  varieties  with  an  ash-pro- 
portion of  7  to  10  per  cent. ;  which,  however, 
is  not  to  be  attributed  to  designed  falsification, 
but  to  accidental,  the  impurities  being  added 
in  the  process  of  mechanical  pulverisation. 
But  one  may  often  find  peppers  designedly 
falsified  with  clay,  loam.  &c,  and  giving  1*« 
to  21  per  cent,  of  ash.  The  addition  of  Pros- 
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sian  blue  to  coffee,  so  as  to  give  yellow  coffee 
beans  a  green  colour,  has  also  been  observed 
by  Hilger.  Its  detection  rests  on  the  easy 
decomposibility  of  ferrocyanidea  of  the  heavy 
metals  by  alkalies.  A  coffee  bean  coloured 
with  Prussian  blue  will,  on  treatment  with 
dilute  caustic  potash  solution,  forthwith  lose 
its  green  colour  and  resume  its  original  yellow. 

A  valuable  memoir  on  magnetism,  by  M. 
Gaugain,  appears  in  the  Annates  de  Chimie  et 
de  Physiqne  for  July.  It  is  in  five  chapters, 
treating  several  of  the  processes  of  observation, 
the  modifications  produced  in  the  magnetic 
state  of  a  magnet  when  put  in  contact  with  a 
piece  of  8ft.  iron,  the  Elias  process  of  magneti- 
sation, the  method  of  simple  touch,  and  the 
method  of  double  touch. 

With  reference  to  the  penetration  of  lead 
by  insects,  M.  Bode  writes  to  Dingier1  $ 
Journal  that  he  has  several  times  had  occa- 
sion to  observe  it  in  .lead  chambers.  The 
culprit  is  Sir  ex  spectrum?  an  insect  with  uncom- 
monly powerful  biting  apparatus,  and  a  prong- 
like prolongation  of  the  after  part  of  the  body. 
In  the  trenches  at  Sebastopol  lead  balls  were 
found  perforated.;  the  sheet  lead  on  which  M. 
Bode  observed  the  insect's  action  was  3  and 
5mm.  thick.  From  a  forester's  statement  it 
appears  that  the  insect  bores  its  way  especially 
into  fresh  pinewood,  and  goes  further  as  soon 
as  the  wood  used  for  the  lead  chamber  begins 
to  be  treated  by  the  chamber  process.  On 
meeting  the  lead  it  continues  its  operations, 
producing  a  perfectly  round  hole  which  is  con- 
tracted conically  in  front.  When  the  lead 
plate  is  perforated  the  insect  is,  of  course, 
killed  by  the  issuing  vapour  and  acid.  The 
insect  does  not  enter  old  or  dry  wood,  appa- 
rently, bo  that  this  should,  by  preference,  be 
used  in  constructing  lead  chambers. 


USEFUL  AND  SCIENTIFIC  NOTES- 


The  Heat  in  the  United  States.— In  the  middle 
and  eastern  States  the  heated  term  is  stated  to  be 
one  of  the  most  severe  that  has  been  known  for  many 
jean.  The  thermometer  has  ranged  for  several 
successive  days  between  90  and  100  degrees,  and 
deaths  from  sunstroke  and  prostration  hare  become 
alarmingly  frequent.  Away  at  the  Western  interior 
an  opposite  condition  of  weather  exists.  Farmers 
complain  of  too  much  rain  in  the  wheat-growing 
States,  and  some  damage  is  reported  to  the  crops ; 
tbe  injury,  however,  is  not  serious. 

A  Mode  of  Centring  Microscope  Mounts.— 
Dr.  Christopher  Johnston,  of  Baltimore,  U.S.A.,  in 
a  short  note  addressed  to  the  Monthly  Microscopical 
Journal,  suggests  the  follewing  simple  plan  for 
making  mounts  well  centred.  After  cleaning  a  slide, 
choose  the  better  surface  for  the  object.  Centre  the 
slide  upon  a  turn-table,  with  the  better  aide  down, 
rotate  the  table,  and  at  the  same  time  trace  with  a 
pen  a  circle  in  ink.  This  dries  in  a  moment,  is  an 
easy  guide  to  the  preparer,  and  can  readily  be  washed 
off,  whatever  treatment  the  slide  may  receive. 

Preserving  Timber.— For  the  purpose  of  pre- 
serving timber  for  mines,  Herr  O.  Koug  packs  the 
timber,  cut  in  proper  length*,  in  a  vertical  position 
in  an  iron  reservoir,  provided  with  a  tight-fitting 
cover.  The  vessel  is  then  filled  to  abont  three- 
fourths  of  its  capacity  with  a  solution  of  the  car- 
bolate  of  soda.  Into  this  he  leads  live  steam,  which 
•peedily  brings  the  liquid  to  the  boiling  point. 
The  access  of  the  steam  is  continued  until,  by  its 
jrradnal  condensation,  it  has  filled  the  vessel  to  its 
full  capacity.  The  wood  is  then  allowed  to  remain 
in  the  hot  liquid  some  hours  ;  this  is  then  drawn  off, 
and  the  wood  washed  off  with  a  dry  steam  jet. 

The  Bserelmey  Liquids.— 'These  preparations, 
best  known  under  the  name  of  "  hqnids,"  are 
rapidly  coming  into  more  general  use.  They  have 
been  long  known  as  really  valuable  articles  for  in- 
durating stone-work,  for  waterproofing  walls  of  all 
kinds,  and  for  painting  iron-work.  The  liquids  are 
of  three  kinds  :  the  well-known  stone  compositions 
as  used  at  the  Houses  of  Parliament,  the  iron  points 
in  colours  for  iron-work  of  all  kinds,  which  has 
already  lasted  17  years  on  the  iron  roofs  of  the 
Houses  of  Parliament,  and  the  liquid  enamel,  a 
sort  of  paint  which  dries  rapidly  with  a  glossy  and 
smooth  surface.  It  can  bo  used  on  wood,  iron,  and 
almost  anything,  inolading  tar  and  pitch.  To  some 
extent  it  resembles  the  iron  paint,  but  it  is  really 
a  new  series  of  preparations  concerning  the  per- 
manency or  value  of  which  the  company  do  not  pro- 
fess to  have  any  knowledge,  but  judging  from  the 
results  obtained  with  the  stone  compositions  and 
>  iron  paints,  the  liquid  enamels  should  find  an  ex- 
tensive field  of  usefalnees. 


LETTERS  TO  THE  EDITOR. 


[W*  de  not  fold  owrsslvM  rmponsOiU  for  ths  opinions  of 
our  ootvMpontUnts.  Th*  Editor  ruptctjuUy  roqussts  that  ail 
oomwwmcatvm*  should  b*  drawn  up  as  brUfty  at  pooribU.] 

Att  communication!  ihould  bsaddrssssd  to  tko  Editor  of  tKs 
Bsousn  Vbohavxc,  31,  Tovutoek-ttrwt,  Oownt-aordon, 
•7.0. 

AR  Oksotm  and  PostoJIo*  Ordsrs  to  bo  mad*  payabio  to 
J.  Passmobji  Bdwabds. 

In  ardor  tofac&UaU  riforoneo.  Correspondents,  wfcni 
SpoaKno  of  any  LoHor  pnvitmdy  in—rUd.  wiU  obUg*  by 
■Mitt toning  the  number  of  ths  Ltttrr,  as  wsU  as  Uu  pas*  on 
which  it  appears. 

*'  I  would  have  write  what  ha  knows,  and  as 

much  as  he  knows,  but  no  more :  and  that  not  in  this 
only,  but  in  all  other  subjects!  For  such  a  person  may 
bare  some  particular  knowledge  and  experience  of  the 
nature  of  snoh  a  person  or  such  a  fountain,  that  aa  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  pbrsioks  I  a  rice 
from  whence  great  inconveniences  derive  their  original." 


ROWDY  EXPEOTORATORS  —  APPA- 
RENT CONTRADICTIONS  EXPLAINED 
— FR ATTN HOFEB— WASTE  AND  WORE 
IN  METEOROLOGY— THE  LAW  OF 
GRAVITY— PACTS— RANGE  OP  DIF- 
FERENCE IN  VISUAL  POWER  —  > 
LYR2E. 

[11276. J— I  inpbb  from  Mr.  Burnham's  letter 
(11248,  p.  509)  that  some  remarks  of  mine  abont 
certain  hawking  and  expectorating  habits  of  tbe 
lower  classes  in  the  rougher  parts  of  America  have 
been  quoted  in  American  newspapers,  and  that  some 
suppose  I  am  going  to  refer  to  the  subject  in 
a  "  forthcoming  treatise  upon  America  and  the 
Americans."  Premising  that  I  have  not  the  re- 
motest idea  of  writing  that  "  forthcoming  treatise," 
I  may  remark  that  if  I  did  I  could  find  far  too 
many  agreeable  subjects  to  write  about  to  give  even 
half  a  page  to  a  subject  of  that  kind.  Besides,  I 
have  forgotten  how  I  felt  under  the  infliction.  I 
find  it  difficult  to  understand  how  it  came  to  be  so 
annoying  as  I  certainly  found  it.  I  feel  now  aa  if  I 
could  bear  without  flinching  all  that  the  rowdy  ele- 
ment of  the  rougher  portions  of  the  American  popu- 
lation could  inflict  in  that  way.  Besides,  I  always 
found,  when  the  subject  was  talked  of  by  Americans, 
that  my  experience  was  as  nothing  to  theirs.  Why, 
then,  should  I  write  about  it?  and  for  whom  ?  Not 
for  Americans,  who  know  much  more  about  it  than 
I  could  tell  them ;  certainly  not  for  Englishmen, 
who  can  have  no  possible  interest  in  the  subject.  If 
it  be  asked.  Why  did  I  write  about  it  in  these 
columns?  I  answer,  simply,  To  account  for  the 
dolness  of  my  letter — to  explain  why  I  felt  unwell  just 
then.  I  was  writing  for  the  readers  of  tbe  English 
Mechanic  only ;  but,  if  my  squeamishneas  has 
amused  any  of  my  good  friends  in  America,  I  can 
join  in  tho  laugh,  even  though  it  be  against  myself. 
In  passing  I  would  oall  attention  to  one  word  in 
Mr.  Burnham's  letter,  illustrating  a  noteworthy 
difference  between  ourselves  and  our  Transatlantic 
cousins.  He  speaks  of  "  foreign,"  meaning  British 
scientists.  And  Americans  constantly  speak  of  us 
as  "  foreigners."  We,  of  course,  would  no  more 
think  of  calling  an  American  a  "foreigner"  than 
of  to  calling  a  visitor  from  any  one  of  the  British 
colonies.  I  fancy  that  Englishmen  often  unwittingly 
give  offence  while  in  America  through  forgetfulness 
of  the  fact  that  they  are  regarded  as  foreigners 
there.  For  instance,  if  an  American  expresses  dis- 
like of  some  Englishman  he  has  met,  we  regard  it 
as  we  should  regard  a  similar  expression  of  opinion 
by  an  Englishman;  but  Englishmen  in  America 
should  be  extremely  careful  in  remarking  unfavour- 
ably upon  any  person  who  chances  to  be  an  Ame- 
rican; for,  even  though  no  American  liked  him, 
such  remarks  would  be  regarded  as  relating  pri- 
marily to  the  nationality  of  that  person. 

I  am  obliged  to  "  M.  D.  R.  (letter  11252,  p. 
509)  for  so  carefully  wording  hit  remarks  on  the 
passages  he  quotes  from  my  "Light  Science" 
(second  series).  Many  in  soon  oases  assert  confi- 
dently that  there  is  a  contradiction,  instead  of 
inviting  the  author  to  reconcile  the  passages  which 
seem  contradictory.  A  Mr.  M' For  lane  or  M'Farren, 
of  Columbus,  Ohio,  for  examplo,  announced  when  I 
was  lecturing  there  in  1874  that  he  would  before 
long  show  that  my  books  were  full  of  contradictions , 
wild  hypotheses,  and  so  on,  and  fulfilled  bis  pro- 
mise (after  I  had  left  America)  by  most  elaborately 
misinterpreting  passages  from  different  parts  of 
,  my  books.  I  remember  that,  among  the  contradic- 
tions described  by  him  ia  the  Cincinnati  Com' 
mercial,  was  this  one — that  in  one  place  I  said  the 
masB  of  all  the  meteoric  systems  attending  on  the 
sun  is  small,  whereas  in  another  I  said  that  they 
must  weigh  many  millions  of  tons — as  though  the 
smallest  discovered  asteroid  did  not  contain  millions 
of  millions  of  tons  of  matter.  One  of  the  wild 
hypotheses  was  this  perfectly  astounding  one — that 
the  earth  was  formed  of  meteors  which  had  been 
I  shot  from  ths  sun  1  A  valued  friend  in  Columbus 


invited  me  to  respond  to  this  singular  attack ;  but 
where  was  the  use?  A  man  of  so  inventive  a  genius 
could  not  fail  to  discover  fresh  wonders :  and  it  is 
a  "  far  cry  "  to  Ohio.  To  return,  however,  to  your 
courteous  critic,  "  M.  D.  R."  The  first  passage 
he  quotes  states  that,  if  Herschel's  views  are  right, 
the  stars  composing  almost  evanescent  star- streams 
are  only  faint  through  enormity  of  distance,  and  the 
outlying  parts  of  our  own  sidereal  system  being  thus 
almost  evanescent  in  Herschel's  great  reflector  out- 
lying systems  ought  to  be  invisible  even  with  a  tele- 
scope a  hundred  times  more  powerful  than  Lord 
Rosse's  splendid  reflector,  because  such  systems 
would  be  so  many  times  farther  away  than  the 
remotest  parts  of  our  own  sidereal  system.  The 
second  passage  asserts  that  some  of  tbe  spiral 
nebulas  are  probably  far  beyond  ths  confines  of  our 
own  system.  These  two  passages  seem  to"  M.D.  R." 
difficult  to  reconcile.  They  are,  however,  striotly 
accordant.  The  difficulty  arise*  from"  M.  D.  R."s" 
omitting  to  notice  that  the  former  inference  depends 
on  Herschel's  hypothesis  as  to  the  structure  of  the 
almost  evanescent  branches— that  hypothesis  being 
that  those  branches  are  made  up  of  suns  like  our 
own.  If  those  branches  owe  their  faintness  partly 
or  wholly  to  the  relative  amallness  of  thfir  com- 
ponent stars,  the  inference  no  longer  holds— those 
branches  and  whorls  of  outlying  systems  which  are 
composed  of  sans  like  our  own  may  be  visible  eveu 
with  the  same  telescope  which  barely  shows,  or  fails 
to  show,  ths  fainter  portions  of  our  own  sidereal 
system.  If  any  one  maintained  that  the  asteroids 
are  as  large,  on  the  average,  as  the  primary  planets 
of  our  system,  but  look  small  because  of  their 
greater  remoteness,  and  at  the  same  time  maintained 
that  the  companions  of  Sirius,  seen  by  Goldschmidt 
with  a  small  telescope,  are  Sirian  planets  of  the 
same  order,  both  as  to  size  and  as  to  distance  from 
their  primary,  one  could  indicate  a  manifest  incon- 
gruity between  these  statements ;  but  this  incon- 
gruity would  not  affect  the  statements  (1)  that  the 
asteroids  form  a  family  of  relatively  small  planets, 
and  (2)  that  the  companions  of  Sirius  are  planetary 
bodies.  Since  writing  the  above  I  have  turned  to 
the  passages  quoted  by  "  M.  D.  R.,"  and  am  rather 
relieved  to  find  a  paragraph  following  the  former 
which  I  cannot  but  think  explains  my  meaning  clearly . 
It  runs  (immediately  following  the  words,  r'if  they 
are  comparable  with  them  in  size,"  in"  M.  D.  R's 
quotation)  : — "  Therefore  we  must  have,  '  of  two 
things,  one.'  Either  the  confines  of  our  sidereal 
system  are  constituted  very  differently  from  the 
parts  in  our  neighbourhood,  or  tbe  nebula  are  con- 
stituted very  differently  from  the  sidereal  system. 
We  say,  of  two  things  one,  meaning  that  one  of  the 
two  views  must  be  true  :  but  it  is  plain  that  there 
is  nothing  to  prevent  both  being  true."  To  snm  up, 
I  am  free  (logically)  to  believe  in  the  possibility  that 
some  of  the  spiral  nebnlse  are  outlying  systems, 
because  I  reject— I  think  I  may  fairly  say  I  have 
disproved— Sir  W.  Herschel's  theory  of  general 
uniformity  of  structure  in  our  own  system. 

"Procyon  "  Getter  11271,  p.  515)  states  that,  in 
my  treatise  on  the  moon,  I  spell  Fraunhofer's  name 
Frauenhofer.  The  name  occurs  only  in  two  lists 
quoted  from  Webb,  which  I  cut  from  the  "  Celestial 
Objects  "  to  serve  for  "  copy."  In  one  place  I 
corrected  the  name  to  Fraunnofer,  but  in  the  other 
place  the  mis-spelling  escaped  my  notice.  Iu  some 
of  my  earlier  books,  however,  the  mistake  occurs. 
It  does  not  seem  very  important. 

There  is  one  passage  in  Mr.  John  Thrustans's 
letter  (11269,  p.  514),  which  will  rather  astonish 
your  numerous  American  readers.  He  says  that  if 
our  Government  wastes  .210,000  a  year  on  meteoro- 
logical observations,  the  American  Government 
wastes  three  times  as  much.  Considering  that  the 
result  of  the  American  observations  (which  cost  only 
three  times  as  much  as  those  for  Great  Britain  while 
extending  over  a  territory  26  times  as  great),  is  a 
system  by  which  every  morning  and  evening  the 
probable  weather  is  announced  for  the  next  24  hours, 
for  each  section  of  the  States,  and  that  these  predic- 
tions are  nine  times  out  of  ten  correct,  Americans 
do  not  think  the  money  wasted.  On  the  other  hand 
no  man  will  assert,  I  suppose,  that  our  daily 
announcements  of  the  weather  of  the  last  24  hours 
possess  the  slightest  utility.  Englishmen  in 
America  who  have  been  asked  what  we  get  in  the 
way  of  weather  announcement,  and  have  had  to 
reply  that  we  have  the  weather  of  tbe  last  24  hours 
deooribed  to  us,  need  not  be  told  what  Americans 
think  of  our  ^10,000's  worth.  But  Mr.  Thrustana 
mistakes  when  he  oharges  "  F.  R.  A.  8."  with 
calling  meteorologists  fools  and  brainless.  It  may 
be  true  that  "  any  fool  whatever  can  take  observa- 
tions," but  it  does  not  follow  that  any  one  who 
takes  suoh  observations  is  a  fool.  Any  fool  can 
add  two  to  two  and  get  four,  but  every  man  who 
counts  twice  two  as  four  is  not  a  fool. 

I  must  say  that  I  do  not  see  Newton's  researches 
into  gravity  in  the  same  light  as  Mr.  Mattieu 
Williams  (let.  11213,  p.  481).  It  is  of  course  a  ques- 
tion entirely  distinct  from  those  before  raised  by 
him,  but  it  may  be  as  well  to  aim  at  accurate  ideas 
respecting  it.  Mr.  Williams  compares  the  evidence 
for  the  law  that  bodies  gravitate  towards  the  earth 
Iwith  that  for  the  law  of  ^squares.  The 
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former  law  ha  regards  as  an  induction,  the  latter  as 
a  pure  invention  of  the  mathematical  imagination. 
He  says  of  the  former  law,  "  Newton  had  the  means 
of  inducing  the  law  that  bodies  gravitate  towards 
the  earth  with  a  force  Tarring  directly  with  their 
mass;  the  experiments  of  Galileo  at  Pisa,  and  a 
mass  of  familiar  experience  established  so  much." 
This  is  to  me  an  altogether  new  reading  of  Galileo's 
experiment*.  To  prove  that  weight  is  proportional 
to  mass  was  scarcely  necessary  in  his  tune,  and  he 
would  not  hare  had  to  deal  with  the  motions  of 
falling  bodies  for  that  purpose.  What  his  experi- 
ments proved  was,  that  falling  bodies  receive  equal 
increments  of  velocity  in  equal  intervals  of  time,  or 
in  other  words  that  gravity  is  a  constant  moving 
force.  The  arguments  by  which,  from  the  observed 
motions  he  proved  this  to  be  the  case  can  no  more 
be  regarded  as  purely  indnotive  than  those  by  which 
Newton  established,  from  the  observed  motions  of 
planets  in  elliptical  orbits  around  the  sun  in  the 
locus,  the  law  of  inverse  squares.  The  cases  are 
perfectly  parallel.  Falling  bodies  are  observed  to 
move  in  a  certain  way ;  if  tending  earthwards  as 
under  a  constant  moving  force  they  would  move  in 
that  way :  hence  they  do  so  tend.  The  planets 
are  observed  to  move  in  a  certain  way;  if 
tending  sunwards  as  under  a  force  varying  inversely 
as  the  square  of  the  distance  from  the  sun,  they 
would  move  in  that  way  :  hence  they  do  so  tend.  In 
neither  case  was  there  mere  induction.  When  was 
any  great  discovery  ever  proved  by  simple  induc- 
tion P  But  neither  process  can  be  called  invention. 
Galileo  and  Newton  followed  the  deductive  method, 
as  every  great  discoverer  the  world  knows,  without 
a  single  exception,  has  hitherto  done.  I  do  not  say 
that  be  or  any  great  discoverer  followed  the  deduc- 
tive method  solely.  No  general  theory  can  possibly 
be  suggested  save  by  particular  facts.  But  that 
process  is  in  the  main  deductive,  in  which  theories 
suggested  by  particular  facts  have  their  conse- 
quences systematically  deduced  to  be  tested  by 
observation ,  experiment,  and  calculation.  The 
particular  facte  first  noted,  and  the  select  series  of 
facta  subsequently  obtained  in  evidence,  combine  to 
form  (effectively)  demonstrative  induction  ;  but  the 
inductive  method  proposed  by  Bacon,  and  thought- 
lessly landed  by  too  many  who  might  be  expected 
to  know  better,  was  something  very  different,  and 
has  heretofore  effected — simply  nothing. 

I  quite  agree  with  Mr.  Williams  that  the  hypo- 
thesis of  the  attraction  of  gravitation  is  on  a  very 
different  footing  from  the  law  of  gravitation.  New- 
ton, we  know,  did  not  believe  that  matter  can  act 
on  matter  at  a  distance.  My  own  view  is  some- 
thing like  Le  Sage's,  only  it  seems  to  me  his  ultra- 
mundane particles  rushing  hither  and  thither  should 
be  replaced  by  etherial  waves  of  compression,  which 
we  know  would  travel  with  a  velocity  enormously 
exceeding  that  of  waves  produced  by  transverse 
vibrations.  However,  this  is  merely  an  idea. 

I  perceive  that  Mr.  Williams  considers  nothing 
to  be  a  fact  which  is  not  cognisable  by  the  senses 
(see  7th  paragraph  of  his  letter).  This  view,  if  ac- 
cepted, would  cause  what  tradesmen  call  "  a  large 
reduction  "  in  the  stock  of  known  facts.  But  I 
do  not  care  enough  for  metaphysical  niceties  to  dis- 
cuss the  point. 

"  F.  B.  A.  S."  rather  mixes  np  my  question 
about  Pogson's  formula  with  the  question  of  courtesy 
in  the  matter  of  remarkable  observations.  On 
this  last  point  we  are  quite  at  one.  Mistakenly 
supposing  his  expression,  "  cock-and-bull  story  " 
equivalent  to  the  familiar  "fib,"  I  expostulated ;  but  I 
never  for  a  moment  questioned  the  perfect  pro- 
priety, nay  the  absolute  necessity,  of  inquiring  very 
carefully  into  all  observations  of  an  exceptional 
character.  The  question  about  Pogson's  formula 
is  one  of  fact,  however,  and  is  entirely  distinct  from 
the  other.  Pogson  takes  L  at  9*2  magnitude  for 
his  own  sight,  and  as  averaging  9i,  remarking 
that  the  value  for  different  persons  differs  less  than 
people  imagine  ;  with  which  remark  "  F.  B.  A.  8." 
entirly  agrees.  Not  knowing  what  "  people 
imagine"  on  this  subject,  I  express  neither 
agreement  nor  dissent.  If  people  imagine  that  L 
may  vary  from  lm.  to  80m.  I  think  with  Pogson 
and  "  F.  B.  A.  3. ;"  but  if  people  imagine  L 
ranges  only  from  8  to  11, 1  do  not  think  at  all  on 
the  subject ,  /  know  the  range  of  difference  is  greater, 
because  L  for  my  right  eye  is  unmistakeably  less 
than  8,  being  for  my  left  eye  at  least  9fr. 
"F.  B.  A.  S.,"  however,  used  Pogson's  formula  as 
trustworthy  to  within  one-tenth  of  a  magnitude  I 
Surely  Pogson  can  never  have  meant  it  to  be  so 
used.  I  believe,  myself,  that  the  range  of  visual 
powers  is  very  much  like  the  range  of  walking  or  run- 
ning powers.  In  our  ordinary  experience  we  do  not 
find  people  walking  7  miles  an  hour,  or  running 
the  mile  much  under  five  minutes,  though  we  know 
such  things  can  be  done.  The  range  of  difference 
of  speed  for  ordinary  walkers  and  runners  (in 
average  condition)  is  not  great.  It  is  the  excep- 
tional persons  who  have  to  be  considered  in  the 
comparison.  And  what  I  contend  for  is  that  some 
wsons  possess  visual  powers  as  remote  from  the 
verage  as  the  walking  power  of  the  man  who 

aenUy  achieved  8  miles,  fair  toe  and  heal  walking, 

ihin  the  hoar,  as  the  running  power  of  the  man 


(Atkinson,  I  think,  of  Manchester),  who  ran  a  mile  in 
4m.  20s.,  or  as  the  staying-power  of  the  American 
who  lately  walked  500  miles  in  some  ridiculously 
short  period  of  time.  ("  F.  B.  A.  S."  oddly  puts 
the  walking  of  71  miles  in  an  hour  as  one  of  his 
instances  Indefinitely  surpassing  everything  pre- 
viously accomplished ;  but  that  has  been  far  sur- 
passed.) 

The  taint  pair  of  stars  in  Mr.  D.  Simms's  picture 
of  i  Lyra)  are  shown  in  the  chart  of  •  Lyras  pre- 
sented me  during  my  voyage  home  from  America. 
Those  shown  in  Mr.  Dennett's  picture  cannot  be  so 
satisfactorily  indentured,  and  their  counterparts  in 
my  chart  are  fainter  than  those  corresponding  to 
Mr.  Simms's  pair.  Richard  A.  Prootor. 

P  S. — In  my  remarks  above  on  Mr.  Williams's 
letter  I  have  omitted  to  notice  the  passage  in  which 
he  defends  his  reasoning  about  the  outer  atoms  of 
the  atmosphere.  I  must  confess  I  am  surprised  to 
find  he  "still  maintains"  what  is  so  obviously 
erroneous.  He  says  the  delicately-balanced  atoms 
would  be  brushed  off,  as  his  argument  in  the  "  Fuel 
of  the  Sun  "  asserts.  Now,  that  argument  depends 
on  the  balancing  of  the  forces  acting  upon  external 
atoms,  altogether  overlooking  the  fact  that  when  an 
atom  is  drawn  from  the  surface  of  the  atmosphere 
the  equilibrium  is  destroyed,  and  the  atom  most 
at  once  be  pulled  back  again.  The  external  atoms 
would  be  perfectly  free  to  move  over  the  surface  of 
the  atmosphere,  because  of  the  exact  equilibrium  of 
forces,  but  they  would  not  be  free  to  leave  that 
surface.  If  forcibly  drawn  away  by  the  friction  of 
the  ether,  they  would  only  be  removed  a  very  little 
way  before  the  excess  of  force  drawing  them  earth- 
wards would  bring  them  back  again.  It  is  true 
Mr.  Williams  has  built  nothing  upon  his  erroneous 
reasoning  in  this  matter  ;  but  I  cannot  agree  with 
him  that  it  is  of  little  or  no  moment  as  affecting 
his  main  argument.  Occurring  early  in  the  book, 
and  definitely  preluded  by  the  statement  that  all 

Erevioas  thinkers  have  overlooked  the  considerations 
e  is  about  to  adduce,  it  has  a  very  obvious  bearing 
on  his  main  argument.  Most  readers  (I,  for  one, 
certainly),  coming  early  on  such  a  passage  in  a 
book  purporting  to  advance  important  new  theories, 
would  be  rather  disappointed — they  would  probably 
think  to  themselves,  "  Well,  the  important  new 
theories  which  I  am  to  read  about  further  on  may 
be  sound  ;  but  so  remarkable  a  slip  in  an  unimportant 
matter,  where  there  was  everything  to  make  the 
road  smooth,  and  common  consent  to  suggest 
extreme  caution  in  leaving  the  old  track,  is  not  very 
encouraging."  I  hare  even  known  readers  so  easily 
discouraged  as  to  put  a  book  down  in  such  a  ease, 
too  hastily  concluding  that  the  nature  of  the  bulk 
can  be  inferred  from  the  first  sample. 


MODERN  SCIENCE. 

fll277.)— Somb  months  ago  "Sigma,"  writing  as 
a  man  of  soienoe,  professed  to  have  a  "  small  respect 
for  words,"  and  now  (let.  11233)  as  if  in  exemplifi- 
cation of  that  disrespect,  and  while  delivering  him- 
self as  the  mouthpiece  of  soienoe,  he  declares,  with 
typographical  emphasis,  that  "  Soienoe  cares 
nothing  whatever  about  facts."  If  this  be  so  he  is 
quite  right  in  saying  that  I  "  utterly  misunderstand 
the  whole  meaning  and  scope  of  modern  science." 
for  most  certainly  I  have  been  under  the  impression 
that  the  facts  drawn  from  experiment  and  observa- 
tion constitute,  so  to  speak,  the  two  pillars  whereon 
the  temple  of  science  stands,  and  that  to  deprive 
science  of  its  facts  would  be  very  much  like  taking 
the  propositions  out  of  the  books  of  Euclid,  or  the 
stars  out  of  the  science  of  astronomy.  Nor  perhaps 
am  I  altogether  singular  in  my  error  on  this  point. 
Strangely  enough,  too,  in  proof  of  this  astonishing 
statement,  "Sigma"  catches  at  the  meteorological 
straw  thrown  out  by  "  F.  B.  A.  S.,"  who,  at  the 
time  of  writing,  had  persons  and  not  "  facts  "  in 
his  mind's  eye.  Now,  although  meteorology  may 
have  failed  fully  to  establish  its  claim  to  be  num- 
bered among  the  sciences,  and  although  its  "millions 
of  observations  "  are  at  present  without  much  posi- 
tive value,  we  must  not  forget  that  failure  is  often- 
times the  first,  and  sometimes  indeed  the  necessary, 
step  towards  success,  and  further  that  in  collecting 
these  observations  the  meteorologist  has  complied 
with  the  canon  laid  down  by  the  father  of  modern 
science,"  that  they  were  undertaken  at  the  recom- 
mendation of  scientific  men,  carried  out  under  scien- 
tific superintendence,  by  means  of  scientific  instru- 
ments, and  with  a  strictly  scientific  as  well  as  with 
a  more  practical  object  in  view.  Hence,  although 
the  objects  proposed  have  not  as  yet  been  realised, 
the  observations  themselves  do  not  the  less  possess  a 
scientific  character ;  but  to  turn  round  and  repudiate 
facts  because  in  one  particular  department  they  have, 
proved  "  too  many  for  the  inductive  capacities  of 
tho  philosopher,  is  not  generous,  and  moreover  estab- 
lishes a  very  dangerous  precedent. 

Possibly  our  disrespect  for  words  may  sometimes 
be  attributed  to  a  disregard  for  their  full  or  usual 
import.  Thus,  in  his  second  paragraph,  "  Sigma  " 
apparently  overlooks  the  circumstance  that  different 

facts  "  differ  vastly  in  their  magnitude  or  degree 
of  generality.  Thus,  for  instance,  in  the  life  of 
Casar,  his  landing  in  Britain  is  a  **  fact  "—some- 


thing done,  something  completed,  something  eetab- 
lished — while  in  the  history  of  Great  Britain  tit 
Roman  conquest  itself  is  simply  a  "  fact,"  though, 
of  course,  one  possessing  much  more  impn^nfm 
and  comprehensiveness  than  the  other.  But  we  my 
go  further,  and  truly  assert  that,  in  the  eontem- 
plation  of  the  earth's  history,  the  rise  sad  fall  of 
the  mighty  Soman  Empire  itself  becomes  dwarfed 
into  the  dimensions  of  a  single  fact  and  a  by- 
gone incident.  Nay,  more,  in  the  annals  of  us 
stars  we  may  fairly  imagine  that  in  some  far  here- 
after this  world  itself,  and  that  vast  system  of 
which  it  forms  so  minute  a  part,  may  be  sbo 
viewed  as  a  fact  or  by-gone  incident  which  the 
chronicler  may  well  permit  to  pass  away  into  obfi- 
vion  unheeded  and  unrecorded.  So  also  in  lewsts 
the  minutest  registered  particular  and  the  broaden 
possible  generalisation  are  oftentimes  made  to  come 
under  the  common  designation  "fact."  Hence  ve 
may  reply  to  "  8igma's  "  question,  "  What  then 
is  the  truth f"  This:  Science  not  only  cans  for 
individual  facts,  for  particular  instances,  for  then- 
own  takes — that  is  to  say,  for  their  own  rotrinac 
significance,  interest,  and  value,  which,  by  the  wit, 
are  sometimes  very  great — but  also  on  account  of 
those  larger  or  generalised  facts  which  it  a  in- 
tended should  come  into  view  from  a  thoughtful 
contemplation  of  the  former,  and  which,  in  osr 
intellectual  landscape,  constitute,  so  to  speak,  s 
mountain  of  unshakable  evidence,  from  the  summit 
of  which  the  mind  eaa  take  a  wider  and  freer 
range  over  the  domains  of  nature.  Such  general 
facts  are,  of  course,  of  a  higher  order  than  thaw 
we  variously  refer  to  under  such  terms  as  "ex* 
periment,"  observation,"  "  particular  instance," 
&c. ;  but  whether,  when  denoting  them,  we  employ 
the  term  fact,  or  law,  or  truth,  is  to  a  very  greet 
extent  merely  a  question  of  words,  as  these  terms 
are  used  somewhat  indiscriminately.  Now,  it  a 
true  that  under  the  very  comprehensive  sad  ill- 
defined  term,  "soienoe,"  there  is  included  acos- 
siderable  number  of  theories,  explanations,  sal 
assumptions,  which,  having  fulfilled  the  purpose! 
which  led  to  their  introduction,  will  be  thereafter 
discarded;  yet,  as  I  take  it,  the  groundwork  of 
soienoe  is  hard  demonstrable  fact,  and  to  say  tint 
"science  cares  nothing  whatever  for  facts"  ia  to 
say  that  which  it  manifestly  absurd. 

And  here,  premising  that  the  question  at  inet 
must  not  be  regarded  as  a  personal  one,  and  that 
what  I  urge  is  not  so  much  in  self-defence  as  is  the 
assertion  of  the  claims  of  troth  and  coirbovenial 
fair  play,  I  beg  to  be  permitted  to  make  two  or 
three  observations  on  the  character  of  the  eommsna 
contained  in  the  letter  under  consideration. 

My  communication  on  "Modern  Science"  eonU 
not  be  otherwise  than  highly  distasteful  to  many  of 
our  readers,  but  its  subject  was  one  of  the  very 
highest  importance,  and  moreover  it  is  quite 
possible  that  in  it  I  gave  form  and  expression  to  the 
naif-formed  thoughts  and  feeliags  of  many  who, 
though  like  myself  not  numbered  in  the  ranks  of 
scientific  men,  yet  take  a  very  great  interest  in  tb» 
progress  of  soienoe,  and  who  also,  viewing  it  si  it 
element  of  our  civilisation,  and  in  connection  with 
the  great  outstanding  mental  wants  of  mankind, 
feel  that  they  have  a  right  to  indulge  in  a  little  un- 
certainty of  thought  touching  the  value  of  r» 
successes  and  the  soundness  of  its  methods,  retard- 
ing it  as  a  system  of  knowledge.  Now,  assuming  ay 
letter  to  be  honestly  written,  but  to  consist  through- 
out of  a  tissue  of  error  and  misconception,  therein 
two  ways  in  which  it  might  have  been  dealt  with.  In 
the  first  place,  the  gentleman  who  takes  it  on  him- 
self to  notice  it  might  severely  point  out  its  inaccu- 
racies as  to  matters  of  fact ;  or,  if  unassailable  in  tha 
quarter,  he  might  show  the  folly  and  the  fallsekm- 
ness  of  its  arguments.  By  so  doing  he  would  sot 
only  put  the  mistaken  writer  to  a  complete  tileoce, 
but,  and  what  is  much  more,  he  would  render  Tils- 
able  service  to  those  who  shared  his  errors ;  sad 
having  so  done,  the  crooked  would  have  been  agtis 
made  straight,  and  the  whole  matter  would  be 
brought  to  a  speedy  and  proper  termination.  The 
other  method  to  which  I  allude  generally  involre* 
much  less  trouble,  though  perhaps  it  is  not  quits  so 
satisfactory  in  its  results.  It  is  this  :  Assume  from 
the  outset  that  the  offending  writer  is  altogether 
wrong ;  ignore  the  facts  he  sets  forth ;  and,  if  new 
be,  flatly  deny,  apart  from  all  disproof ,  the  inference! 
he  draws  (or  leaves  to  be  drawn)  from  those  fsete. 
and  instead  of  discussing  the  subject  on  ita  own 
merits,  make  it  your  main  object  to  damage  the 
credibility  of  the  writer,  by  introducing  contidsrs- 
tions  which  lie,  more  or  less,  outside  the  subject 
which  he  has  ventured  to  take  np.  This  latter  m*I 
be  done  in  a  variety  of  ways,  especially  if,  at  sos* 
times  happens,  the  writer  unfortunately  has  rasde 
himself  obnoxious  by  saying  unpalatable  things.  For 
instance,  you  can  safely  make  sweeping  astertiexi 
concerning  his  ignorance  of  the  subject  and  his  uv 
oompeteuee  to  deal  with  it,  for,  under  the  circuit- 
stances  but  few  will  care  to  impugn  the  accuracy  of 
your  assertions.  Nay,  to  save  time  and  trouble,  JJJJ 
may  evince  the  most  profound  contempt  for  theorm- 
nary  use  and  meaning  of  language,  in  order  top« 
him  the  more  thoroughly  in  the  wrong  even  thoup 
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paragraph.  Remembering  the  old  adage  abont  the 
adhesive  nature  of  dirt,  and  forgetting  the  converse, 
that  the  hand  which  thrown  it  cannot  be  itself  clean, 
yon  may  repeat,  for  the  third  or  fourth  time,  a  dis- 
paragement (which  has  been  as  often  repelled)  to  the 
effect  that  the  mind  of  the  writer  is  unduly  warped 
by  (let  us  say)  metnphysical  proclivities,  nnd  is 
therefore  disqnalified  from  forming  an  opinion  or 
triving  a  statement  concerning  simple  matters  of 
fact ;  and  here,  too,  conveniently  forgetting  there  is 
such  a  thing  as  a  science  of  geometry,  yon  may 
repeat  that  stale  stuff  about  evolving  facts  from 
one's  inner  consciousness,  for  to  raise  a  laugh 
against  the  object  of  your  attack  is  a  most  masterly 
manoeuvre ;  while,  if  it  should  so  luckily  happen  that 
there  ba  one  standing  near  who  has  made  himself 
prominently  ridiculous  on  some  other  subject,  you 
can  very  advantageously  couple  the  two  together, 
although  it  may  be  there  is  not  the  remotest  affinity 
between  them ;  nor  is  there  any  harm  if  you  apply 
a  disparaging  epithet  now  and  then,  for  all  autho- 
rity is  against  him — while,  standing  in  a  minority  of 
one,  he  cannot  retaliate.  Yon  can  also  raise  various 
false  issues,  taking  care,  of  course,  that  they  be  such 
as  will  tickle  the  majority,  and  at  the  same  time  will 
put  the  obnoxious  writer  in  some  unfavourable 
light.  For  instance,  if  the  main  subject  of  his  heresy 
be  mental  discipline,  you  can  readily  disprove  what 
he  has  to  say  on  such  a  matter  by  pointing  trium- 
phantly to  the  Sues  Canal,  and  the  advantages  to  be 
hereafter  derived  from  it,  or  you  may  point  even 
more  triumphantly  to  the  submerged  Sahara,  and 
the  manifold  blessings  to  be  hereafter  derived  from 
that.  Moreover,  provided  what  yon  say  flatters  the 
cause  yon  defend,  you  may  make  the  most  gratuitous 
assertions :  as  thus,  although  modern  science,  as 
racb,  does  not  know,  morally  speaking,  its  right 
hand  from  its  left,  you  may  affirm  that  it  knows 
both  how  to  ma»ter  crime,  and  to  extinguish  the 
criminal  classes,  if  it  had  but  an  opportunity !  while, 
•a  a  conp  de  grace,  you  will  effectually  crush  the 
object  of  your  orthodox  indignation,  by  insinuating 
liia  natural  antagonism  against  (let  us  say)  modern 
science,  and  then  pitting  him  against  one  of  its  most 
illustrious  heroes.  All  this,  I  repeat,  though  less 
straightforward,  is  a  much  easier  method  than  the 
other  of  dealing  with  such  a  letter  as  mine ;  but  I 
take  the  liberty  of  doubting  its  efficacy,  nor  shall  I 
nay  anything  of  the  honour  it  brings  to  the  cause  it 
is  intended  to  Bupport. 

And  now  to  define  a  "cock-and-bull  story.' 
Having  spoken  plainly  and  I  hope  truly,  I  will  still 
be  truthful  and  outspoken.    Much  of  the  bitterness 
and  unfairness  of  controversy  arises  from  our  inability 
to  see  both  sides  of  the  question  in  dispute.   Thus  in 
this  ca«e,  my  worthy  censor — I  cannot  say  critic — 
can  only  9ee  in  me  one  who,  although  not  a  scientific 
man,  presumptuously  and  ignorantly  puts  himself  in 
hostile  attitude  towards  modern  science  by  challeng- 
ing its  successes  and  questioning  its  methods.  He 
therefore,  both  speaking  and  thiuking  as  a  successful 
man  of  science,  judges  me  to  be  totally  incompetent  to 
form  an  opinion  on  so  great  a  matter  worth  con- 
troverting, and,  instead  of  carefully  weighing  my 
objections,  he  at  once  dismisses  them  as  the  un- 
happy results  of  ignorance  nnd  misconception,  and 
(rightly,  as  he  thinks)  he  assumes  the  prerogative 
of  censure,  which,  indeed,  keeping  to  one  side  of 
the  question  only,  is,  I  admit,  most  righteously 
deserved.    Now,  I  am  perfectly  sincere  in  saying 
that,  while  hero  (a9  on  a  former  occasion)  a  little 
well-timed  severity  might  bo  intended,  there  has 
not  been  the  slightest  intention  on  the  part  of 
"Sigma"  to  deal  otherwise  than  justly  and  fairly 
with  ray  letter  on  modern  scionce.    He  has  written 
as,  under  the  circumstances  in  which  he  "  lives, 
moves,  and  has  his  being,"  he  was  bound  to  think 
and  write ;  for  such  is  the  "  momentum  of  thought " 
it  was  hardly  possible  for  him  to  write  otherwise. 
While,  therefore,  I  protest  against  the  general  in- 
justice of  his  remarks,  I  accept  both  it  and  the 
intended  severity  with  the  most  perfect  equanimity. 
On  the  other  hand,  had  "Sigma"  been  far  less 
successful  as  a  man  of  science — if,  like  some  I 
know,  he   bad  the  cur  "Failure"  ever  within 
anapping  distance  of  his  heels — very  possibly  he 
would  possess  a  greater  flexibility  of  intellect,  in 
which  case,  reading  my  letter  in  the  same  spirit  in 
which  it  was  written,  he  would  have  dealt  more 
gently  with  the  poor  "paradoxer"  whom  he  found 
crashed  beneath  the  rock  he  was  labouring  to 
remove. 

And  a  very  few  words  will  suffice  to  show  the 
other  side  of  the  question,  and  also  to  explain,  and 
perhaps  justify,  toe  position  I  have  taken.  There 
are,  all  told,  thousands  of  mechanics  and  others 
(myself  being  among  them)  who,  for  want  of  ability, 
or  leisure,  or  means,  are  compelled  to  look  upon 
science  from  afar,  and  to  admire  where  we  cannot 
hope  to  emulate.  Nevertheless,  being  men  of  a 
reflective  turn  of  mind,  we  have  been  led  by  sheer 
force  of  conviction  to  east  away  old  forms  and 
habits  of  thought.  Hence,  since  our  mental 
nature  abhors  a  vacuum,  and  not  knowing  where 
else  to  turn,  we  naturally  look  to  science  to 
replace  the  discarded  errors  with  Bound, .wholesome 
knowledge.  The  experiments,  the  observations,  the 
theories,  and  the  recondite  explanations  of  science 


are  doubtlessly  all  very  excellent  in  their  way,  but 
they  are  for  the  most  part  beyond  as,  and  fail  to 
satisfy  our  intellectual  necessities,  which,  indeed, 
are  of  a  much  homelier  character.  What  we  require 
both  for  ourselves  and  our  children  is  that  species  of 
knowledge  which,  translated  into  human  conduct, 
becomes  wisdom,  and  which  will  enable  us  to  analyse 
that  huge  and  promiscuous  heap  of  right  and  wrong 
which  is  over  before  our  eves,  and  to  discern  more 
truly  between  the  good  in  its  uncouth  disguises  and 
the  evil  in  its  mask  of  gold,  and  which  also  will  be 
thus  calculated  to  bring  our  social  and  moral  system 
into  an  alignment  with  natural  law  and  the  general 
constitution  of  things.  Looking,  therefore,  for 
assistance  to  the  trained  scientific  intellect,  and  to 
none  other,  it  would  have  been  justcr  to  have  re- 
garded my  letter  as  the  voice  of  one  uttering  the 
aspirations  of  many,  and  crying  to  the  apostles  of 
science,  "  Come  over  and  help  as  ;"  put  your  instru- 
ments aside  for  a  brief  space,  and  teach  ns  those 
things  which  as  men,  women,  and  children  we  ought 
to  know ;  forbear  for  awhile  your  scientific  subtle- 
ties, and  just  provide  as  with  the  prime  elements  of 
knowledge ;  for  that  dire  conflict  of  opinion  which 
is  ever  disturbing  and  sometimes  convulsing  society 
substitute  that  stability  and  uniformity  of  thought 
concerning  first  principles,  in  the  absence  of  which 
man  himself  is  only  an  outlaw  in  nature's  kingdom  ; 
constitute  man  and  not  science  the  great  object  of 
your  solicitude,  and  let  yonr  lofty  ambition  be  to 
attune  his  moral  and  intellectual  nature  that  it  shall 
vibrate  harmoniously  with  the  everlasting  "  music 
of  the  spheres." 

It  is  true  that  snch  an  appeal  is  somewhat  novel, 
and  may  not  at  first  appear'either  very  intelligible  or 
very  well  founded,  but  it  is  the  right  one  to  make, 
and,  however  much  it  may  be  now  pooh-poohed,  it 
will  not  be  altogether  forgotten.  Aletheus. 


INEQUALITIES  IN  THE  MOTION  OF 
THE  MOON— MOTION  OF  THE  PERI- 
HELION OF  MERCURY. 
[11278.1— The  long  inequality  depending  upon 
Yenns,  which  I  gave  from  memory,  is,  I  fear, 
greatly  overrated.     On  examining  it  carefully,  I 
think  that  either  my  memory  must  have  failed,  or, 
what  is  more  likely,  that  a  mistake  was  made  in 
the  reduction  to  numbers  (a  very  delicate  operation) 
of  the  quantities  which  occur  in  the  expansion  of 
R.    The  only  new  inequalities  which  I  have  been 
able  to  find  which  exceed  a  quarter  of  a  second  are 
as  follows : — 

-  1"  sin.  -i  (2  -  SKi  -  c)  t  +  2«  -  2n  -  «  >• 
+  -31  sin.  ■<  (2  -3i  -  c)  t  +  2«  -  3i4  +  a  J- 

-  "88  sin.  -<  (2+3i'-j  -  5m- c)  <  +  2«+3»j-5i0  +  «  >■ 

-  -28  sin.  -<  (g  -  1  (t  -  «  -  r  +  >i  >• 
The  first  of  these  corresponds  to  the  evcefion,  and 
it  is  remarkable  as  showing  that  the  true  divisor 
to  be  used  in  integration  is  not  1  —  p1,  or  1  —  Jm5 
—  j)3,  but  c1  —  p5,  p  being  the  coefficient  of  t. 
In  fact,  if  we  were  to  use  either  of  the  two 
former,  we  should  not  get  even  an  approximate 
value  in  the  present  case,  because  it  givos  a 
quantity  with  the  wrong  sign.  The  two  last 
depend  upon  Venns,  and  corresponding  to  the 
la«t  of  the  four  there  is  a  small  inequality 
in  latitude,  which  bears  a  smaller  proportion  to  it 
than  the  term  produced  by  the  figure  of  the  earth 
does  to  the  corresponding  term  in  the  longitude. 
The  first  of  them  will  necessarily  form  an  item  in 
one  of  the  inequalities  mentioned  in  the  report 
which  has  been  before  spoken  of.  As  to  the  others, 
it  is  suggested  by  "  W.  C.  E."  that  one  or  both 
may  possibly  be  premature.  This  suggestion  seems 
to  be  in  the  highest  degree  probable ;  for  the  report 
speaks  of  an  inequality  in  loneitnde,  and  says  that 
the  results  are  negative  when  the  longitude  lies 
between  0  and  180,  and  positive  in  the  other  half. 
Of  course  this  must  mean  its  longitude  measured 
from  the  moveable  equinox ;  for  to  say  that  it 
depended  npon  the  longitude  measured  from  an 
arbitrary  line  would  be  absurd.  Also,  inequalities 
depending  upon  the  moon's  distance  from  the 
moveable  equinox  mast  depend  upon  the  fiirure  of 
the  earth,  and  onght  to  be  of  the  form  p  sin.  ft., 
in  order  that  the  term  may  change  its  sign 
when  9  =  0,  or  180.  But  in  the  differential  equations 
there  is  no  such  term.  There  is,  it  is  true,  a  term 
depending  upon  ft. ;  but  it  is  not  a  sine,  but  a 
cosine,  and  consequently  changes  its  sign,  not 
when  0  =  0,  but  when  it  is  90J.  So  that  such  an 
inequality  seems  to  be  irreconcilable!  with  theory. 

The  discrepancy  Bpoken  of  by  "  \V.  C.  E."  in 
the  case  of  one  of  the  terms  which  wo  have 
both  calculated?  certainly  does  exist ;  bat  it  is, 
after  all,  not  a  very  great  one.  His  method 
certainly  gives  a  very  good  approximate  value 
for  all  elliptic  inequalities ;  but,  for  a  very  exact 
value,  we  ought  to  take  into  account,  not  only 
the  principal  integration,  but  all  other  integrations 
and  differentiations  whatever.  The  effect  of  doing 
this  seems  to  be  to  slightly  increase  the  value  which 
ho  gives  ;  and  I  think  that,  taking  heed  of  them,  a 
somewhat  simpler  as  well  as  rather  more  exact 

value  would  be  given  by  omitting  the  factor  ^  *» 


which  forms  part  of  the  multiplier  arising  from  the 
principal  integration. 

I  have  somewhere  read  that  it  was  discovered  by 
M.  Leverrier  that  the  motion  of  the  perihelion  of 
Mercury,  as  given  by  theory,  was  less  than  the 
observed  value.  Can  any  one  who  has  access  to  the 
publications  of  the  Astronomical  Society  tell  me 
whether  this  is  true  ;  and,  if  so,  what  is  the  amount 
of  the  diBorepancy  ?  W.  Q.  P. 

REVTEW  OF  MR.  NELSON'S  BOOK  ON 
THE  MOON. 

[112"9.}—"  Pbocton"  (letter  11271)  is  quite  right 
inLthinking  that,  if  we  have  "  used  Mr.  Neison  un- 
fairly," it  has  been  "  without  intending  to  do  so." 
But  we  scarcely  think  he  makes  out  his  case.  The 
few  linos  correcting  misspelt  names  cannot  justly  be 
regarded  as  a  serious  attack  ;  they  were  simply 
meant  to  help  Mr.  Neison  in  preparing  the  second 
editiou  referred  to  in  his  preface.  The  mistake 
"  Olber"  for  "  Olbers"  was  definitely  referred  to  its 
proper  page,  showing  clearly  that  the  reviewer  only 
regarded  it  as  a  printer's  error.  "  Eudoxes"  for 
"  Eudoxus"  seems  to  be  the  author's  mistake,  as  it 
is  repeated  wherever  the  name  occurs.  "  Prooyon" 
may  "  maintain"  if  he  pleases  that  Frauenhofer  is 
the  correct  spelling  of  Frannhofer's  name,  and  quote 
any  number  of  authors  who  have  followed  Madler  in 
so  spelling  it.  But  Fraunhofer  himself  spelt  the 
name  with  the  "n,"  not  the  "ii,"  and  Madler'a 
mistake  has  long  since  been  corrected.  It  was 
rather  a  strange  mistake  for  Madler  to  make,  bjjr 
the  way,  as  any  German  would  tell  "  Prooyon,' 
just  as  it  would  be  an  odd  mistake  for  an  English- 
man to  spell  the  name  Smith,  Smithe-  An  English- 
man's name  might  be  Smithe,  and  a  German's  name 
might,  we  suppose,  be  Fraunhofer,  but  Fraunhofer 
is  as  out-of-the-way  a  mode  of  spelling  as  Smithe. 

Mr.  Proctor  may  have  remarked,  wisely  or  un" 
wisely,  that  matter  is  more  important  than  manner 
in  scientific  writing,  but  a  bad  manner  counts  for 
something  if  it  renders  an  author  unintelligible. 

"  Procyon"  complains  of  our  objection  to  the  in- 
troduction of  the  well-known  formulae  for  computing 
the  moon's  geocentric  from  her  apparent  position, 
asserting  that  these  "  are  of  real  importance  in 
reducing  selenographical  measures."  He  says  we 
have  forgotten  that  the  selenographer  must  deter- 
mine accurately  the  selenographical  latitude  and 
longitude  of  the  moon's  apparent  centre,  and  goes 
on  to  speak  of  about  1°  difference  between  the  centres 
as  seen  from  Greenwich  and  the  Cape  of  Good  Hope. 
But,  Quorswn  ho>c  lamputida  tendant  f  Mr.  Neison 
occupies  ten  pages  of  his  book  with  borrowed  for- 
mulae relating  to  minute  corrections  of  the  moon's 
geocentric  position,  and  "  Procyon"  tells  as  of  a 
correction  which  could  be  dealt  with  in  ten  lines. 
The  Nautical  Almanac  gives  the  moon's  hori- 
rontal  parallax  for  noon  and  midnight  of  evory 
day,  and  the  simplest  possible  calculations  would 
give  the  resulting  correction  of  the  centre  with 
far  more  accuracy  than  the  selenographer  re- 
requires.  In  reality  the  roughest  eye-estimate  A  of 
the  moon's  altitude  would  give  (Hor.  Par.)  cos.  A 
the  selenographical  correction  for  the  moon's  centre 
in  altitude  quite  as  nearly  as  is  wanted  in  seleno- 
graphical  observations— the  error  so  arising  would 
not  be  the  twentieth  part  of  the  error  observable  in 
the  position  of  many  features  in  Beer  and  Midler's 
chart.  No  one  who  possesses  competent  knowledge 
of  the  subject  can  fail  to  perceive,  in  reading  over 
the  50  pages  of  mathematical  formulas  in  Mr. 
Neison's  book,  that  unless  (which  we  would  not 
impute)  the  greater  portion  of  this  matter  has  been 
introduced  to  give  an  air  of  profundity  to  the  book, 
Mr.  Neison  possesses  small  power  of  distinguishing 
what  is  useful  (for  stenographers)  from  what  is 
useless.  -  t' 

If  the  last  paragraph  of  "  Procyon  s  letter  is  tne 
result  of  a  perusal  of  Mr.  Neison's  ideas  respecting 
the  physical  condition  of  the  moon,  it  is  a  melan- 
choly instance  of  the  bad  effects  of  attempting  to 
teach  without  first  learning.  "All  that  Prof. 
Tyndall  has  shown"  (says  "  Procyon")  "  is  that  our 
atmosphere,  especially  when  charged  with  aqueous 
vapour,  is  more  opaque  to  long  wave-lengths  than 
to  Bhort."  If  that  were  so  it  would  not  bear  on  our 
remarks  respecting  an  atmosphere  of  the  1 -300th 
part  the  density  of  ours  and  certainly  not  containing 
much  aqueous  vaponr.  But  every  one  who  has  read 
Tyndall's  "  Heat."  or  any  good  modern  work  on  the 
subject,  knows  that  dry  air  is  absolutely  diather- 
manous.  To  use  Tyndall's  words,  dry  air  is  a 
practical  vacuum  as  regards  the  rays  of  heat" 
("  Heat,"  Art.  392).  With  moist  air  the  case  is  diffe- 
rent, but  the  drier  the  air  the  more  nearly  does  it 
approach  to  tho  purely  diathermanous  condition. 
Mr.  Neison,  however,  actually  states  that  the  lunar 
atmosphere,  whose  extreme  rarity  he  admits,  would 
"not  only  decrease  considerably  the  heating  effect 
of  the  solar  rays,  but  retard  markedly  the  radiation 
of  heat  from  the  surface  during  the  long  lunar 
night;"  and  "Procyon,"  going  even  beyond  this, 
says  he  should  be  glad  to  know  how  on  our  theory 
the  colder  temperature  of  mountain  tops  would  be 
accounted  for.  Is  there  not  air  above  the  snow 
line  and  air  more  than  a  hundred  times  denser  than 
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the  lunar  air  F  It  u  preckely  because  this  rare  and 
relatively  dry  air  ia  highly  diathermanous  that  the 
mountain  tops  are  cold.  Tyndall,  speaking  of  the 
cold  on  mountain  tojpe,  says,  the  solar  rays,  which, 
striking  on  the  human  skin  are  almost  intolerable, 
are  incompetent  to  heat  the_  air  sensibly.  What 
dw  this  mean  (to  the  physicist  at  any  rate)  bat 
that  tfao  atmosphere  there  does  not  retard  radiation 
appreciably  ?  How  the  far  rarer  and  drier  lunar  air 
is  to  do  so  we  leave  Mr.  Nelson  or  "  Procyon"  to 
explain.  Your  Reviewer. 

"VI B UAL,  POWERS  OF  ASTRONOMICAL 
OBSERVERS. 

[11280.}— Tint  circumstances  to  which  my  friend 
Procter  refers,  in  letter  11212,  are  briefly  those.  I 
was  slaying,  as  a  friend,  in  the  honse  of  a  gentle- 
man for  whom  I  had  made  a  reflecting  telescope, 
equatorially  mounted,  8|in.  in  aperture.  This 
gentleman  kindly  cent  his  page  into  the  observatory 
to  render  me  any  assistance  I  might  require.  In  an 
interval  which  oeonrred,  in  which  the  clouds  inter- 
fered with  observations,  the  page  told  me  that  he 
had  sometimes  looked  through  tho  telescope,  and 
mentioned  some  difficult  double  stars  be  had  seen, 
as  well  as  some  markings  on  the  planets.  Upon 
this  I  tested  his  power  of  vision,  and  finding  that  he 
easily  saw  the  snow  near  the  pole  on  Mars,  I  asked 
him  to  look  at  tome  double  stars,  and  placed  stops 
on  the  telescope.  He  could  see  difficult  double  stars 
at  least  as  well,  possibly  better,  than  I  could.  I  then 
proceeded  to  try  whether  he  could  reo  faint  points  of 
light,  and  in  this  respect  his  powers  of  vision  were 
beyond  any  I  have  known.  When  I  had  put  on  a 
stop  that  wonld  reduce  the  light  of  a  very  faint  star, 
so  that  I  could  only  just  glimpse  it,  he  could  see  it 
easily,  and  could  even  see  it  with  a  stop  from  lin.  to 
3in.  smaller.  Now,  it  is  evident  that  he  was  working 
at  a  great  disadvantage,  for  he  had  had  no  experience, 
while  I  had  had  years  of  experience,  not  only  in  ob- 
serving stars,  but  in  using  microscopes ,  and  many 
other  instruments  which  would  tend  to  train  the 
vision.  John  Browning. 


FRAUNHOFER. 

[11281.}— Your  correspondent  "  Procyon,"  _  in 
his  letter  (11271),  is  undoubtedly  right  in  saying 
that  Fraunhofer's  name  is  generally  spelt  either 
Frauenhofer  or  Fraunhofer,  both  really  meaning  the 
same  thing,  the  two  dots  being  only  a  sign  to  repre- 
sent a  sm»ll  e  in  German ;  but  I  have  in  my  posses- 
sion a  copy  of  the  original  chart  of  the  solar 
spectrum,  drawn  and  engraved  by  Fraunhofer  him- 
self. This  copy  was  kindly  presented  to  me  by  Lord 
Lindsay,  F.R.8. 

In  the  name  engraved  on  this  plate,  Fraunhofer 
t-pells  his  name  Fraunhofer,  without  the  small  dots 
over  the  u— this,  therefore,  I  take  to  be  the  correct 
spelling  of  his  own  name.       John  Browning. 


METEOR— i  LYR2E— ERRATA 
[11282.} — Accounts  reach  me  of  a  large  meteor 
shooting  across  the  sky,  from  E.  to  W.,  at  abont 
10  p.m.  on  the  night  of  Tuesday,  July  25th.  Its 
colour  is  described  as  "  greenish  purple."  If  it  had 
keen  visible  either  a  few  minutes  earlier  or  later  I 
ahonld  have  been  able  to  have  sent  my  own  account. 

•  Lyres.— The  only  star  shown  in  the  sketch 
(let.  11127)  on  p.  404  of  which  I  have  any  doubt  is 
the  one  marked  6. 

Mr.  Simms  (let.  11254,  p.  510)  appears  to  have 
missed  a  and  b  in  Mr.  Bush's  sketch  (let.  11097, 
p.  381),  but  to  have  seen  e,  the  aroal  lest  of  the 
three.  On  looking  over  my  letter  11221  (p.  484),  I 
find  the  small  part  I  of  the  crater  F  is  not  repre- 
sented dark  enough,  and  in  the  third  line  of  the  first 
observation  of  July  1 1th  it  should  be  W  instead  of  £. 

F.  Dennett. 


BRILLIANT  METEOR 
[11283.1—1  should  be  glad  to  learn  whether  any 
of  the  readers  of  the  English  Mechanic  witnessed 
the  meteor  of  yesterday,  Tuesday  evening,  the  25th 
inst-  It  pasted  over  Brompton,  from  which  locality 
I  beheld  it,  at  10.5  p.m.  The  course,  as  far  as  I 
could  judge,  was  nearly  8.  to  N.  The  meteor  was 
pear-shaped,  of  a  brilliant  blue  colour,  and  was  suc- 
ceeded by  a  train  of  red  sparks.  It  gave  me  the 
impression  of  being  very  near  the  earth. 
July  26.  A.  E.  8. 


another  large  meteor  about  12  o'clock,  when  looking 
at  Saturn,  who  is  now  very  beautiful,  though  both 
he  and  Jupiter  are  sadly  obscured  by  weir  southern 
declination,  especially  in  these  flat  and  damp  regions, 
where  not  one  night  in  a  hundred  ia  really  good. 
Will  some  good  observer  with  reflectors  say  whether 
heavy  dew  ever  obscures  the  speculum  (10ft.  tube)  ? 

Bt.  Vincent  Beeobey. 
Downham,  Norfolk,  July  28, 1876. 


[11284.]— Last  night  I  had  the  pleasure  of  wit- 
nessing one  of  the  most  beautiful  meteors  I  have 
ever  seen.  It  seemed  to  rise  from  the  meridian 
about  20°  north  declination,  and  proceeded  slowly 
almost  due  west  right  over  Jupiter,  and  gradually 
faded  away  about  15°  west  of  him.  It  was  of  a 
lovely  tea-green  colour  and  very  bright  and  large. 
It  moved  so  slowly  and  majestically,  and  so  very 
nearly  horizontally,  that  it  was  a  real  delight  to 
gaze  upon  it.  I  wonder  if  any  other  of  your  readers 
taw  it.  It  was  only  a  few  minutes  after  10  oVlock, 
whilst  looking  at  Jupiter  in  my  10-inch  reflector 
(Grubb),  that  I  first  caught  sight  of  it.   I  taw 


JULY  METEORS. 
[11285.  J— Th*  fine  meteor  described  by"  J.  D.  H.' 
(letter  11226)  was  evidently  from  a  radiant  in  the 
southern  part  of  Cygnut,  near  ?.  Thi«  it  given  at 
B.  A.  315",  Dec.  3F  + ,  by  Greg  and  Hertcbel,  at 
317°  +  32°  by  Schmidt,  and  at  316°  +  22°  by 
Tupman.  During  the  last  fortnight  this  shower  has 
been  much  less  distinctly  marked  than  others  in 
Cassiopeia,  Draco,  Cepheus,  and  Antinons.  Be- 
tween July  16-25  I  recorded  the  paths  of  83  shoot- 
ing stars  in  a  total  watch  of  16  hours  (made  up 
chiefly  of  the  two  hours  preceding  midnight  on  18th, 
19th,  20th,  21st,  23rd,  24th,  and  25th),  and  of  this 
number  no  less  than  55,  or  two-thirds,  were  con- 
formable to  one  or  other  of  the  four  radiants  men- 
tioned, the  exact  positions  of  which  I  was  enabled  to 
deduce  as  follows  i— 

Radiant  No.  of  Meteors. 

at  in 
B  A.  Dec. 

18*   ...  63J  +    ...   Cassiopeia   ...  19 
281  ...    57  +    ...    Draco         ...  14 
330   ...    70  +    ...    Cepheus      ...  12 
298  ...     2  +    ...    Antinous     ...  10 
The  radiant  in  Cassiopeia  was  especially  well  de- 
fined.   Schmidt  irives  it  at  6°  +  59°  for  July  20-26, 
and  Greg  and  Herschel  at  12°  +  70°  for  July  7  to 
August  4.   My  position  is  somewhat  eastward  of 
these,  and  between  them  in  declination. 

A  southern  radiant  in  Aquarius  was  also  mani- 
fested during  my  late  observations,  and  of  this  we 
now  have  the  following  values  : — 

Dates.  Radiant.  Authority. 

B.  A  Deo. 
July  20-Augdkt  31...  342°  ...  8.  9°  ...  8chmidt 

Jnly  27-28    340  ...  8.  16   ...  Tupman. 

August  1-31        ...  337  ...  8. 10  ...  Neumayer. 

September   334  ...  8.  3  ...  Schmidt. 

July  16-25  (1876)  ...  337  ...  8.  7  ...  Denning. 
Giving  a  mean  position  of  838°  8.  9°,  which  is  very 
near  the  present  place  of  Saturn. 

My  recent  notes  show  that  the  radiant  in  Cassio- 
peia supplied  a  large  proportion  of  fine  meteors  with 
long  courses  and  bright  trains.  Those  from  Cepheus 
and  Draco  were  very  small  and  rapid,  devoid  of 
trains,  and  often  mere  flashes,  to  that  it  was  difficult 
to  mark  their  flashes.  Those  of  Antinous  were 
usually  slow,  and  the  brightest  had  trains.  I  only 
saw  four  meteors  from  Aquarius  (the  radiant  being 
very  low  down) ;  two  of  them  were  bright  and  left 
trains. 

I  hope  some  other  of  your  readers  may  be  induced 
to  send  you  notes  of  any  meteors  or  meteor-showers 
that  they  may  happen  to  observe  at  this  favourable 


Bristol,  July  28.         William  F.  Denning. 


HEAT  AND  LIGHT. 
ril286.}-lN  thanking  Mr.  Richard  Proctor  and 
"  p.  B.  A.  8."  for  their  replies,  I  must  say  that  the 
former  gentleman  partially  misunderstood  me.  No 
donbt  the  fault  was  mine  in  not  expressing  myself 
more  clearly,  and  be  will  readily  understand  that  it  ia 
easy  to  compose  a  sentence  which,  to  the  writer,  seems 
to  be  lucid  and  concise,  yet  from  another's  standpoint 
may  be  ambiguous.  His  happy  simile  of  the  ocean 
waves  however  has  quite  enlightened  me  as  to  the 
possibility  of  the  waves  of  heat  and  light  travelling 
through  the  same  medium.  "  F.  B.  A.  S."  is  right  in 
saying  that  my  second  paragraph  was  an  answer  to 
the  first.  It  was  intended  to  be  a  suggestion  to  that 
end,  and  by  it  I  understand  the  connection  between 
heat  and  light  (and  at  "  F.  B.  A.  8."  suggests  elec- 
tricity also),  that  in  short  they  are  but  different 
manifestations  of  the  same  foroe.  One  may  hope 
that  it  is  so  for  the  grand  simplicity  of  the  design. 

A.  H.  Baldwin. 

THE  FUEL  OF  THE  SUIT. 
[11287.]— Mb.  Duqald  Clkek  (letter  11215, 
p.  482)  commences  hit  long  letter  with  a  digest  of 
my  explanation  of  the  origin  of  solar  heat,  in  which 
he  makes  some  curious  mistakes.  I  do  not  say 
that  the  condensation  of  the  solar  atmosphere  is 
"the  cause  of  the  sun's  first  elevation  above  the 
temperature  of  surrounding  space."  I  never  pre- 
tended to  know  anything  or  to  attempt  any  specu- 
lations concerning  the  beginning!  of  the  universe. 
I  hare  intentionally  and  most  carefully  avoided  this. 
Had  I  chosen  to  start  with  the  nebular  hypothesis, 
my  arguments  would  have  appeared  stronger,  and 
probably  have  been  more  acceptable  to  many  men 
of  scientific  eminence  ;  but  I  scrupulously  abstained 
from  using  inch  an  advantage,  on  account  of  the 


inherently  vicious  fallacy  of  basing  any  deductions 
whatever  upon  any  hypothesis  whatever,  whether 
that  hypothesis  be  good,  bad,  or  indifferent.  I 
have  stubbornly  adhered  to  the  principle  expreued 
in  Sec.  33,  p.  27,  of  keeping  "one  foot  always  on 
the  terra  firma  of  direct  knowledge,  and  to  stretch 
out  the  other  nowise  beyond  the  limits  of  one  fair 
stride  of  direct  and  necessary  causation"— to 
bate  all  deductions  upon  inductions  or  generalised 
facta.  I  have  therefore  taken  the  sun,  planets,  Ac., 
a*  they  are,  and  have  not  assumed  anything  con- 
oerning  how  they  may  have  been  at  the  beginning 
of  the  universe,  or  of  their  special  creation,  con- 
cerning which  I,  in  common  with  all  other  human 
beings,  know  absolutely  nothing. 

In  another  part  of  Mr.  Clerk's  intended  epitome 
of  my  reasoning  he  speaks  of  "water  requiring 
for  the  decomposition  of  every  molecule  (18  parts  by 
weight)  an  absorption  of  61,000  heat  units,  and 
necessitating  a  temperature  of  2,700°  F.  to  3,700°  F." 
Where  he  obtains  these  queer  and  contradictor; 
figures  I  cannot  tell,  but  merely  protest  agaimt 
them  as  representing  mine.  The  same  of  the  fol- 
lowing figures,  supposed  to  represent  the  tempers- 
tores  of  Jupiter  and  Saturn.  Setting  the  muddle- 
ment  of  these  figures  aside,  the  subsequent  porbeo 
of  his  abstract  of  my  explanations  is  fair  enongh, 
considering  its  condensation.  I  have  no  doubt  that 
the  above-named  mistakes  are  unintentional  errors, 
and  that  he  hat  endeavoured  to  represent  my  vim 
correctly — no  easy  matter  in  so  small  a  space. 

He  next  assumes  the  absence  of  aqueous  vapour 
in  the  universal  atmosphere,  arguing  that  its  rarity 
would  prevent  the  diffusion  of  anon  vapour.  Tms 
idea  certainly  has  the  merit  of  originality,  hot  I 
leave  those  readers  who  know  what  happens  to 
liquid  water,  when  in  any  degree  relieved  from  ordi- 
nary atmospheric  pressure,  to  judge  of  the  soundness 
of  this  supposition.  I  have  taken  great  pains  t» 
show  that  water  it  atmospheric  matter,  and  that 
theoretical  considerations  and  spectroscopic  rerek- 
tions  teach  us  that  there  is  "  water,  water  every- 
where." 

I  have  endeavoured  to  show  that  it  ia  afar  more 
important  constituent  of  the  general  atmospheric 
medium  than  its  free  oxygen  and  nitrogen.  In  the 
seotkra  just  quoted  I  have  suggested  some  reasons 
for  iwppeeing  that  it  may  possibly  constitute  about 
99  per  cent,  of  the  whole.  This  gaseous  water,  as 
Tvndall  has  shown,  is  remarkably  athermanoui  even 
when  excessively  rarefied. 

Mr.  Clerk's  grand  argument,  however,  to  which 
he  returns,  and  now  works  out  with  full  detail  of 
figures,  is  that  I  only  account  for  the  heat  of  the 
solar  atmosphere,  and  that  this  it  insufficient, 
inasmuch  as,  if  it  were  diffused  throughout  the 
whole  mass  of  the  tun,  it  would  only  raise  the 
temperature  of  that  whole  mast  233*  F.  Then 
comes  a  magnificent  assumption  of  startling 
originality,  displaying  a  marvellous  penetratioo 
of  the  unknown  and  unknowable.  Mr.  Clerk  says, 
"  now  the  eun't  original  temperature  will  be  nearly 
absolnte  aero  or  -  450°  F."  The  temperature  of 
this  assumption  is  as  near  as  possible  to  "  absolute 
aero,"  for  nothing  could  possible  be  cooler. 

Many  philosophers  have  indulged  in  poetic  vision* 
concerning  the  beginning  of  the  solar  system,  and 
of  aunt  and  systems  in  general,  and  seeing  that  the 
imagination  it  as  essential  to  humanity  as  the 
external  senses,  such  poetry  is  perfectly  legitimate, 
provided  it  ia  not  mistaken  for  fact,  and  if  it  u 
elaborated  in  harmony  with  reason.  The  nebular 
hypothesis  is  such  a  poem,  and  Laplace  is  the 
greatest  of  French  poets. 

This  and  all  other  such  imaginings  that  are  in 
harmony  with  science  have  assumed  some  sort  of 
aggregation  of  matter,  and  such  aggregation  coola 
not  possibly  take  place  without  an  evolution  of  heat. 
Thus  if  we  do  indulge  in  suppositions  concerning 
the  beginning  of  the  sun,  we  must,  unless  we  do 
outrage  to  all  established  science,  suppose  a  body  of 
such  vast  dimensions  as  the  sun  to  hare  been 
primarily  heated  by  its  own  primary  aggregation. 
The  idea  of  any  such  aggregation  resulting  in  a  tem- 
perature of  absolute  zero  is  a  physical  absurdity  sot 
to  be  tolerated  even  ia  the  regions  of  legitimate 
poetry.  It  is  contrary  not  only  to  what  we  mutt 
theoretically  assume  should  have  occurred,  but  also 
to  what  we  know  has  occurred  in  our  own  planet, 
which  is  now  heated  internally,  and  has  been  mocb 
hotter  at  the  greatest  depths  we  are  able  to  penetrate. 
The  moon  is  similar. 

But  even  if  we  accept  Mr.  Clerk's  absolutely  cold 
sun,  hit  reasoning  upon  that  basis  fails.  We  ao 
know  something  of  the  composition  of  the  sun— that 
magnesium,  sodium,  and  other  volatile  metals  are 
there  in  abundance.  What  would  happen  then  to 
auch  a  body  if  its  surface  only  were  heated  by  in- 
mereion  in  an  atmosphere  having  a  temperature  of 
685,529°F.  at  the  solar  surface?  That  surface  woald 
be  fused  and  volatilised.  Even  the  iron  would  become 
a  gas,  and  what  then  P  Such  gasea  wonld  not  trans- 
mit heat  downward*,  nor  would  the  liquid  Wow 
them,  and  thus  the  cold  sun  might  remain  for  muKrai 
and  millions  of  years  without  its  centre  being  rsisen 
a  measurable  fraction  of  a  degree.  Mr.  Clerk 
jumps  at  the  conclusion  that  the  surface  atmwrpiR* 
temperature  would  be  at  once  diffused  throughout— 
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a  conclusion  utterly  at  variance  with  the  well- 
established  laws  of  the  transmission  o(  heat. 

Therefore  my  explanation  of  th*  source  and  main- 
tenance of  (olar  heat  is  unassailable  on  this  ground, 
whether  we  suppose  the  primal  snn  to  be  hot  or 
eold.  I  am  concerned  with  the  surface  only— with 
that  which  we  know  to  be  hot,  and  from  which 
all  the  radiations  we  receive  are  derived. 

I  mnst  add,  by  the  way,  that  the  known  density 
of  the  sun  directly  contradicts  the  idea  that  it  can 
be  composed  of  the  substance*  revealed  by  the 
spectroscope  in  any  other  than  an  intensely  heated 
state  throughout. 

All  the  remaining  calculations  of  Mr.  Clerk  being 
based  on  the  assumption  that  the  temperature  of 
space  is  absolute  aero,  may  be  dismissed  without 
further  di«en*sion.  They  are  quite  unnecessary  if 
he  or  anybody  else  can  prove  that  such  is  the 
temperature  of  space,  for  the  demonstration  of 
this  would  demolish  at  once  the  whole  fabric  of 
my  argument,  which,  from  beginning  to  end,  is  an 
attempt  to  answer  the  profoundly  philosophic 
question  of  Sir  William  Grove.  In  his  inaugural 
address  to  the  British  Association,  1866,  he  said  :— 
"  Our  sun,  onr  earth,  and  planets  are  constantly 
radiating  heat  into  space,  so  in  all  probability  are 
the  other  suns,  the  stars,  and  their  attendant  planets. 
What  becomes  of  the  heat  thus  radiated  into 
apace?" 

My  answer  is,  that  "  the  heat  thus  radiated  into 
space  is  received  by  the  general  atmospheric 
medium,  is  gathered  again  by  the  breathing  of 
wandering  suns  who  inspire  as  they  advance  the 
breath  of  universal  heat,  and  light,  and  life,  and  then 
by  impact,  compression,  and  radiation,  they  concen- 
trate and  redistribute  its  vitalising  power,  and 
after  He  work  is  done,  expire  it  in  the  broad  wake 
of  their  retreat,  leaving  a  track  of  cool  exhausted 
ether,  the  ash-pits  of  the  solar  furnaces,  to  re-absorb 
the  general  radiations,  and  thus  maintain  the  eternal 
round  of  life." 

The  elucidation  of  this  being  the  avowed  object  of 
my  eaaay,  it  will  be  all  annihilated  immediately  any- 
body can  show  that  the  greatest  generalisation  of 
modern  science — vis. ,  the  conservation  of  force — is 
a  fallacy,  by  proving  that  all  the  radiations  of  the 
countless  millions  of  blazing  suns  with  which  the 
heavens  are  "powdered,"  combine  to  produce  a 
nniver*  a1  tempera  tore  of  absolute  zero.  Whoever, 
after  i election,  is  capable  of  believing  this,  is  past 
my  help,  and  far  beyond  the  reach  of  my  arguments, 
and  therefore  will  only  waste  his  time  by  reading 
or  discussing  "  The  Fuel  of  the  Son." 

W.  Mattieu  Williams. 


[11288.}— Allow  me  to  correct  a  misprint  in  my 
last  letter  (No.  11215),  which  considerably  alters  my 
meaning.  In  fourth  column,  last  sentence  of  the 
third  paragraph,  for  "  can  he  circulating  round  the 
son  as  comets,  and  pass  within,"  Ac.,  read  "  can  be 
circulating  round  the  snn,  as  comets  pass  within  it." 

Dugald  Clerk. 

PATENTS. 
ril289.}-I  do  not  quite  "follow"  "Philo"  in 
the  opening  sentences  of  his  letter  (11258.  p.  513) ; 
but  he  appears  to  think  that  patentees  should,  in 
return  for  the  "  monopoly,*'-  be  compelled  to  sell 
their  inventions  at  a  certain  maximum  price, 
because,  having  special  powers  granted  to  them, 
they  should  be  limited  in  the  exercise  of  those 
powers,  as  railway  companies  and  cab  proprietors 
a^re.  Now,  any  one  who  is  fortunate  enough  to 
obtain,  say,  £1, 000,  can  become  a  cab  proprietor, 
and  any  one  can  invest  in  a  railway  if  be  can  only  get 
permission  to  make  it,  and  men  to  lay  it  down  for 
him.  As  I  am  not  aware  that  the  cab  proprietor  or 
the  railway  shareholder  invents  anything,  I  cannot 
find  that  either  of  those  respectable  individuals  is 
personally  of  value  to  the  nation.  It  seems  to  me 
that  anything  in  the  shape  of  a  man  who  has  money 
would  do  for  a  cab  proprietor  or  a  railway  share- 
holder—it would  never  need  to  expend  any  brains 
in  inventing  cabs  or  railways ;  but  it  would  specu- 
late with  its  money  under  certain  conditions  which 
could  be  ascertained  beforehand.  All  the  money 
in  the  world  won't  make  an  inventor !  (Text  for  a 
copy-book  when  the  new  schools  are  opened.)  In- 
vectors  may,  if  they  please,  conceal  their  inventions, 
says  "  Philo."  Just  so ;  hut  we  don't  want  them  to 
conceal  them — we  want  them  to  publish  them,  and 
we'll  see  if  we  can't  improve  upon  them.  Hence 
the  Legislature  very  wisely  says,  we  will  give  yon  a 
monopoly  for  14  years  if  you  do  so  and  so ;  and 
very  wisely  it  does  not  say,  but  you  mustn't  make 
more  than  so  much  per  cent,  profit.  "  Philo  "  would 
actually  extend  the  time,  bnt  limit  the  profit.  He 
would  keep  the  public  longer  out  of  the  free  use  of 
an  invention  in  order  to  reap  an  immediate  and 
rather  imaginary  benefit.  I  confess  I  have  little 
sympathy  with  those  who  appear  to  imagine  that 
aa  soon  as  some  useful  invention  is  introduced  they 
ought  to  have  the  right  to  use  it  at  the  minimum 
price.    If  an  invention  is  worth  the  price  asked,  it 

•  In  tbe  law  books  a  distinction  is  carefully  drawn 
between  a  monopoly  and  a  patent. 


will  sell ;  if  not,  the  inventor  or  patentee  must 
reduce  the  price,  or  snffer  for  his  want  of  common 
sense.  Will  "  Philo  "  or  any  one  else  giro  me  an 
instance  of  a  patentee  so  ridiculously  foolish  as  to 
prevent  tbe  rale  of  a  patented  article  by  fixing 
a  high  price  on  it?  Oh,  there  are  lots  of 
them  ;  why,  look  at  the  tewing-machine ;  look  at 
Plimpton's  skates  ;  look  at  the  type-writer  !  Stop 
a  bit ;  how  do  yon  know  that  the  patentee  is  not 
selling  quite  as  fast  as  he  cares  to  sell ;  how  do 
you  know  that  he  is  not  making  his  fortune ;  and 
how  does  he  know  that  somebody  is  not  inventing 
something  to  surpass  his  machine  or  what  not? 
You  say,  this  has  nothing  to  do  with  the  question  : 
it  is  the  public  that  suffers,  because  the  price  asked 
for  the  invention  i*  so  high.  So  long  as  a  patentee 
does  make  or  sell,  I  do  not  think  you  can  rightly 
say  to  him,  yon  roust  sell  at  such  and  such  a  price. 
If  his  invention  is  worth  what  he  asks,  the  public 
will  buy ;  bnt  it  is  the  meanest  possible  view  of  the 
case  for  those  who  would  not  have  lent  the  inventor 
a  £5  note  during  his  experimental  stage,  to  turn 
round  and  say  that  he  ought  to  be  compelled  to 
supply  bis  invention  at  a  certain  fixed  maximum 
price.  Howe,  with  his  sewing-machine,  toiled  on  for 
years  in  poverty;  bnt,  when  he  succeeded,  those 
who  never  lent  a  hand  were  all  ready  to  use  his 
machine  if  they  conld  get  it  at  a  low  price,  and 
doubtless  felt  highly  aggrieved  because  they  could 
not.  But  the  machine  was  worth  what  the  public 
gave  for  it — 14  years' "  monopoly" ;  for  tbe  specifica- 
tion had  not  been  publifhed  long  before  other 
inventors  invented  other  machines,  and  competition 
was  introduced.  If  Howe  had  not  charged  a  high 
price  for  his  first  machines  it  would  have  taken  him 
many  years  before  he  would  have  reaped  the  reward 
he  deserved. 

"Philo's"  examples  of  railway  companies  and 
cab  proprietors  are  utterly  beside  the  question  1  He 
should  find  comparisons  in  the  Designs  Aet  and 
in  Copyright.  Why  should  I  take  the  trouble  to 
design  a  new  coal-scuttle,  if  my  fellow-tradesman 
may  copy  it  directly ;  and  surely,  if  my  design  is 
worth  anything,  I  may  charge  what  I  like  for  it  ? 
No  doubt,  too,  either  "  Philo  "  or  I  could  write  a 
"David  Copperfield"  (if  we  liked  !)  Why,  then, 
should  Charles  Dickens  have  a  "  monopoly  of  that 
book,  and  sell  it  at  what  price  he  pleases?  In  that 
reducing  it  to  an  absurdity  loir  enough  for  "Philo  "  ? 
Again,  it  has  nothing  whatever  to  do  with  the 
question  that  the  many  ingenious  persons  who  have 
always  discovered  ("Tears  ago,  sir!")  every  new 
thing  that  comes  out,  or  are  always  inventing  things 
just  as  they  are  wanted,  either  before  er  after  some 
one  eke  has  patented  them— it  has  nothing  to  do 
with  the  question  that  these  men  are  as  much  real 
inventors  as  the  patentee.  If  they  hare  published 
their  inventions,  tbe  patentee  is  a  patentee  in  name 
only ;  if  they  keep  their  inventions  secret,  how  is 
the  public  benefited,  and  how  can  the  law  recognise 
them  ?  Just  note  that  decision  of  Lord  Mansfield's 
on  p.  475 — a  decision  embodying  the  whole  prin- 
ciple of  Patent  Law.  Mr.  More  Hall  invented  the 
achromatic  telescope,  bnt  kept  his  invention  to  him- 
self, or,  at  all  events,  did  not  make  it  public 
Dollond  invented  the  same  thing,  and  took  out  a 
patent,  which  was  upheld.    But,  as  to  this  idea  of 

Envious  invention,  I  have  generally  found  that  a 
ttle  cross-examination  of  the  claimant  revealed  the 
fact  that  his  "  invention "  resolved  itself  into  a 
mere  idea  that  such  and  such  a  thing  would  be 
useful,  or  that  certain  work  might  he  done  by  a 
machine  constructed  in  such  and  *uoh  a  manner; 
but  he  has  never  gone  further.  All  those  multi- 
tudinous details  and  contemptible  "little  things" 
which  make  all  the  difference  between  a  visionary 
idea  and  a  practical  invention — which  every  patentee 
or  inventor  knows  are  very  big  things  indeed— all 
those  never  entered  into  the  "  claimant's "  head, 
and  yet  he  has  the  consummate  impudence  to  say 
he  invented  so  aid  so  years  ago.  Even  supposing 
he  had,  tbe  publio  owes  him  neither  thanks  nor  pro- 
tection ;  but  it  does  owe  them  to  the  man  who  makes 
an  idea  a  practical  success.  What  has  it  to  do 
with  the  question  that  the  vast  majority  of  patented 
inventions  are  not  worth  patenting  ?  Who  loses  ? 
Certainly  not  the  public,  which  receives  £25  prac- 
tically before  the  patentee  can  reap  any  reward.  If 
his  invention  is  not  worth  patenting,  it  is  bis  look- 
out :  it  will  not  sell.  If  it  is  not  new,  the  patent  is,  of 
course,  useless ;  for  the  first  step  that  a  patentee 
has  to  take  is  to  declare  that  his  invention  is  new. 
If  it  is  not,  we  do  not  pnnish  him  for  perjury  ;  but 
he  is  punished  in  another  way.  On  p.  453  there  is 
a  good  instance.  Some  one  has  invented  and 
patented  the  method  of  securing  handles  to  brooms 
by  screwing  the  handle  into  the  head.  Possibly 
the  "  taper  screw  "  may  be  new ;  bnt  where  is  the 
capitalist  who  would  give  £5  for  the  patent? 
Plimpton  himself  some  years  ago  would  have  fonnd 
a  difficulty  in  selling  his  skate  patent;  but  bis 
skate  rendered  "linking"  possible,  and  now  there 
is  a  whole  army  of  patentees  of  skates,  and  a  larger 
army  still  of  people  who  declare  that  they  invented 
Plimpton's  skate  years  ago.  I  do  not  call  these 
people  "  cheats  and  liars ;"  but  I  ask  for  proof  of 
their  statements,  and,  whether  they  produce  it  or 
not,  counsel  them  to  hold  their  tongues— for  either 


way  they  will  he  laughed  at  by  the  ^sympathising 
crowd. 

Might  I  ask  "Philo"  for  the  name  of  one 
patented  invention  which  proved  "  very  profitable 
after  the  monopoly  expired,"  as  it  would  have  been 
before  if  the  charges  had  been  moderate?  Only 
one,  please,  with  such  particulars  as  will  enable  me 
to  make  inquiries,  and  ascertain  how  and  why ! 

Saul  Hymen. 

[11290.}— All  I  can  say  to  "  Pbilo's"  letter 
(11258),  wherein  he  proposes  to  reward  a  patentee 
by  giving  him  an  extended  terra  instead  of  allowing 
him  to  fix  his  own  remuneration  for  his  work,  is — 
How  is  such  an  extension  of  term  to  benefit  a 
patentee  whose  ideas  have  been  superseded  by  a  later 
invention?  A  prolongation  would  be  useless,  and 
to  deprive  the  new  man  of  a  patent  unjust. 

B.  H.,  Solr. 

ON  PLACING  IN  A  SQUARE  AN  EV1N 
NUMBER  OP  TERMS  SO  THAT  THE 
SUM  OF  THE  NUMBERS  IN  EVERY 
LINE  MAT  BE  THE  SAME. -IV. 

[11291.]— Bt  the  following  method  eight  terms 
may  be  arranged  in  eight  lines,  so  that  each  terra 
shall  occur  once  in  every  line,  column ,  and  diagonal. 
After  placing  the  figures  in  order  from  1  to  8  for  the 
first  line,  take  the  four  quarters  of  this  first  line  and 
place  them  in  the  order  3,  1,  4,  2,  to  form  the 
second  ;  then  put  the  quarters  of  the  second  line  in 
the  same  order  to  form  the  third,  and  the  quarters 
of  the  third  line  in  the  same  order  to  form  the 
fourth.  Now  let  the  alternate  figures  of  the  fourth 
line  be  made  to  change  places  for  the  fifth  ;  form  the 
sixth  line  from  the  fifth  by  taking  its  quarters  in  the 
order  2,  4,  1,  8.  Make  the  seventh  by  writing  the 
quarters  of  the  sixth  in  the  same  order,  and  in  the 
same  way  write  the  eighth  from  the  seventh,  as 
under— 


1 

2 

3 

4 

5 

C 

7 

8 

5 

8 
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7 

8 

3 

4 

7 
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7 
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4 

3 

6 

5 

8 

7 

In  this  setting,  besides  the  equality  in  lines 
columns,  and  diagonals,  it  may  be  observed  that  the 
eight  terms  used  occur  twice  in  each  quarter  of  the 
square ;  hence  the  sums  of  the  terms  in  the  four 
quarters  are  equal.  The  second,  fourth,  sixth,  and 
eighth  columns  are  the  reverse  of  too  first,  third, 
fifth,  and  seventh  respectively ;  and  the  fifth,  sixth, 
seventh,  and  eighth  lines  are  the  reverse  of  the 
second,  first,  fourth,  and  third  linos.  Regarding  tbe 
four  terms  8, 1,  7,  2  in  the  middle  as  one  set,  the 
12  about  them  as  another,  the  20  ontside  these  again 
as  a  third,  and  the  28  at  the  ontside  of  the  square  as 
a  fourth  ;  then  the  sums  of  the  terms  in  these  fonr 
seta  are  to  each  other  a*  the  odd  numbers  1, 3, 5,  7. 

J.  H.W. 


MAOIO  SQUARES. 
[11292.]— I  was  obliged  to  finish  my  last  letter  on 
this  subject  in  a  hurry,  and  therefore  did  not  explain 
the  last  method  I  bad  found  out  of  making  a  square 
of  the  numbers  from  1  to  when  x  is  an  even 
number.    This  is  it.    Write  the  numbers  from  1  to 

(m  in  the  top  row  from  right  to  left ;  then  those  from 
m  +  1  to  a  in  tbe  second  row,  commencing  one  place 
to  the  left  of  i  a).  Write  the  numbers  from  *  +  1  to 
2s  in  the  next  two  rows  in  a  similar  manner,  but 
from  left  to  right,  and  so  on,  suppose  the  series  to 
be  1  to  16.   I  forgot  to  say  that  this  is  carried  out 

as  far  as  the  number  . 


2 


Now,  then,  commence  at  the  left  of  the  top  row 
with  x1,  and  write  the  numbers  t?\  x  *— li,r*2,  Ac., 
to  the  right  and  downwards  ou  a  similar  system. 
Then  we  have  the  complete  square,  as  under — 


16 

15 
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1 

4 

3 

14 

13 

5 

6 

11 

12 

9 

10 

7 

8 

This  method  appears  to  hold  good  for  all  i 
except  that  from  1  to  36,  in  which  case  the  two 
bottom  rows  must  be  formed  in  a  different  manner. 
Thia  is  one  way  of  doing  it — ^ 


18 
19 


17 
20 


16 
21 


22 
15 


14 
23 


24 
13 


Digitized  by 


538 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE:  No.  698. 


Aua.  4, 1876. 


MINIATURE  MEDICAL  COIL.— III. 
1 11293.  j—  Th  e  battery.  Get  a  phial  of  thin  glass, 
let  the  external  diameter  be  one  inch,  and  use  a 
diamond  to  ont  off  the  head  and  neck,  so  that  its 
height  shall  be  2iu.  Smooth  round  the  edge.  Torn  a 
due  of  ebonite  or  any  hard  wood  }in.  thick,  and 
Urge  enough  to  fit  the  month  tight.  Bore  a  hole  in 
the  centre  of  disc,  let  its  diameter  be  fin.  Make  a 
tube  of  thick  platinum  foil  to  fit  this  hole ;  let  it  be 
}in.  long— do  not  solder  np  the  seam. 

Cut  a  plate  of  thick  sheet  zinc — length,  I'm., 
breadth,  jin.  Cnt  also  a  plate  of  thin  gas  carbon, 
l}in.  long,  and  fin.  broad.  Drill  a  hole  in  one  end 
for  lin.  down  ;  into  this  press  tightly  a  small  tube  of 
platinum,  the  length  of  which  is  If  in.  Drill  a  hole 
in  the  zinc  plate  also,  and  solder  in  it  a  brass  rod, 
thick  enough  to  slide  tight  in  the  platinum  tube 
fastened  in  the  disc.  The  length  of  this  rod  will  be 
1  iin.  It  should  hare  a  small  brass  knob  soldered  on 
the  top,  after  the  rod  has  been  passed  through  the 
the  tube  in  disc. 

The  carbon  plate  is  fixed  by  making  a  bole  in  the 
disc  close  to  the  central  one,  pressing  np  the  platinum 
tube,  and  soldering  a  small  terminal  on  the  top, 
which  will  keep  it  in  place ;  but  before  fastening  the 
plate  it  will  be  well  to  smear  all  round  the  top  with 
some  of  the  cement  mentioned  in  my  first  letter  on 
this  subjeot  (let.  11232,  p.  488),  and  on  the  side 
which  is  to  be  next  the  zinc,  let  the  coat  of  oement 
be  fin.  thick,  extending  downwards  for  fin. 

A  second  terminal  is  screwed  in  the  top  of  disc, 
being  placed  near  enough  to  the  tube  in  i  he  oentre 
to  allow  of  their  being  soldered  together.  In  the 
cell  from  which  I  take  this  description  I  had  the 
inside  half  way  down  roughed,  and  had  a  disc  of  tbin 
guttapercha  cemented  there,  it  baring  a  slot  to 
allow  of  the  carbon  to  pass  through  tight,  and 
another  slot  to  allow  of  the  zinc  plate  passing 
through  tight  also,  the  solution  being  passed  through 
with  a  fine  fnnnel.  Hence  the  liquid  could  not  escape 
to  the  top  portion  with  ordinary  shaking. 

Make  a  saturated  solution  of  bichromate  of  potas- 
sium, add  two  parts  water,  and  three  parts  sulphuric 
acid  (commercial),  the  saturated  solution  being 
computed  at  eight  parts.  It  will  now  be  seen  that 
the  zinc  can  be  lowered  into  tbe  solution  and  raised 
as  will  be  required ;  and,  of  course,  the  zinc  is  kept 
up  when  the  coil  is  not  in  use. 

Make  now  a  small  flat  box,  to  fit  both  the  coil 
and  battery,  leaving  a  small  space  at  one  end  for 
the  directors  to  be  stowed  into.  The  coil  stands  in 
the  box,  like  the  battery,  on  end — the  end  on  wbioh 
the  break  is  being  up.  One  of  the  ends  of  primary 
comes  to  one  screw  of  battery,  the  wire  which  is 
soldered  to  the  support  of  platinum  screw  comes 
to  the  other  terminal  on  battery.  Tbe  coil  goes  in 
action  when  we  lower  the  zinc.  The  directors  may 
be  small  brass  tubes,  baring  wires  fastened  to  them, 
carrying  thick  wires  at  the  ends,  for  fitting  in  the 
terminals  of  secondary  coil. 

I  would  now  say  rale !  and  trust  my  readers  will 
succeed  in  making  a  beautiful  little  coil  from  these 
particulars.  J.  W.  Urquhart. 

THE  GEOMETRIC  CHUCK. 
[11294.]— Though  the  general  meaning  is  pretty 
obvious  your  printer  has  made  one  paragraph  of 
my  letter  (11261)  read  rather  absurdly  by  omitting  a 
few  words.  I  certainly  never  wrote  that  the  brass 
stem  A  was  "  bored  with  a  piece  of  brass  tubing," 
but  "  bored  throughout  its  length  with  a  cylindrical 
hohv    B  is  a  piece  of  brass  tubing,"  Ac. 

G.  O.  O. 


from  the  15th  mile-post  to  the  70th,  and  he  will  find 
that  the  usual  time  is  60  minutes,  though  it  has 
been  done  in  58.  A  little  further  on  in  the  letter  I 
read  :  "  If  the  road  is  not  so  easy,  and  the  distance 
longer,  could  tbe  G.  N.  do  it  as  quick  as  they  do 
with  their  single  engines?"  Well,  I  should  think 
not ;  it  is  not  likely,  although  I  think  the  G.  N. 
would  do  it  quicker  than  the  M.  B.  over  the  Mid- 
land route,  if  it  belonged  to  them.  "  H.  B."  has 
shown  that  Skipton  to  Norm  an  ton  is  only  36}.  The 
running  does  not  average  60  miles  per  hour,  as 
S.  T.    makes  it. 

The  East  Coast  10.0  a.m.  from  Edinburgh  is  due 
in  London  at  7  p.m..  and  stops  five  times — in  all 
39  minutes.  The  Midland  10.30  a.m.  from  Edin- 
burgh stops  ten  times,  about  65  minutes  (I  think)— 
i.e.,  there  is  only  about  25  minutes  difference  in  the 
stoppages.  Also  the  difference  in  the  lengths  of 
the  two  routes  is  only  about  10  miles,  which  can- 
not be  allowed  more  than  15  minutes.  But  the 
Midland  take  10  hours  35  minutes  over  this  journey, 
or  95  minutes  longer  than  the  G.  N.  Therefore, 
after  deduoting  25  minutes  for  excess  of  stoppages, 
and  15  for  difference  in  length,  the  G-  N.  are  still  55 
minutes  to  the  good.  Now,  I  really  do  not  believe 
that  the  gradients  of  the  G.  N.  R.  are  so  much 
more  favourable  than  those  of  the  M.  B.  as  to  make 
a  difference  of  nearly  an  hour  between  London  and 
Edinburgh.  I  know  the  Scotch  express  used  to  be 
very  punctual  both  in  and  ont  of  York  before  the 
acceleration,  and  I  believe  it  is  so ;  still,  I  know  it 
to  be  as  punctual  as  ever  at  Edinburgh.  "  8.  T."  is 
quite  right  as  to  tbe  Scotch  trains  being  drawn  by 
coupled  engines  after  leaving  York.  They  are  drawn 
by  the  N.  E.  B.  7ft.  coupled,  very  handsome  and 
massive  machines;  but  they  can't  quite  do  the 
speed  of  the  G.  N.  This  has  nothing  whatever  to 
do  with  the  nature  of  the  road,  as  the  first  40  miles 
or  so  out  of  York  is  one  of  the  most  level  pieces 
of  line  in  the  kingdom,  and  I  believe  that  nowhere 
between  York  and  Berwick  are  there  are  any  inclines 
to  speak  of. 

With  regard  to  the  distance  from  Edinburgh  to 
London  by  East  Coast  route,  from  the  N.  E.  B. 
and  G.  N.  B.  time-books  we  at  once  see  that  Edin- 
burgh to  Newcastle  =*  124$  miles,  and  York  to 
London  =•_  188}  miles.  This  gives  in  all  312}  miles. 
The  remaining  section  is  Newcastle  to  York,  and  is 
the  only  piece  I  am  doubtful  about.  West  Gates- 
head to  York  is  80}  miles,  right  enough  ;  but  New- 
castle to  West  Gateshead  is  given  on  the  time-tables 
as  3}  miles,  which  is  distinctly  a  mistake,  as  some 
of  the  trains  do  it  in  3  minutes  from  the  start,  and 
I  have  been  over  it  often,  and  am  quite  sure  it 
cannot  be  more  than  1}  miles.  This  gives  81}  from 
Newcastle  to  York,  and  394}  from  Edinburgh  to 
London.  C.  P. 


EXPRESS  ENGINES,  Ao. 

111295.  V-"S.  T."  (letter  11237,  p.  488)  has  not 
dealt  fairly  with  the  G.  N.  B.  in  his  comparison  of 
the  run  from  King's  Cross  to  Grantham,  on  that 
line,  with  tbat  from  Skipton  to  Carlisle  on  the 
Midland.  Firstly,  he  gives  the  time  taken  in  the 
G.  N.  run  as  137  minutes.  This  was  the  old  time, 
including  5  minutes'  stoppage  at  Peterborough. 
Since  the  acceleration  the  time  has  been  given  at 
130  minutes  only,  5  minutes  being  saved  in  omitting 
the  stoppage,  and  2  in  the  running.  This  gives  an 
average  of  over  48}  miles  an  bonr  against  43}  miles 
per  hour  of  the  Midland.  Next  ho  says :  "  The 
G.  N.  run  over  easy  gradients,  generally  speaking." 
Does  he  call  the  incline  between  Peterborough  and 
Grantham  an  easy  oneP  I  always  considered  it  a 
sad  hindrance  to  tbe  G.  N.  trains.  This  is  easily 
seen  by  the  fact  that  no  trains  are  timed  up  it  less 
than  41  minntes,  while  the  Leeds  express  runs  down 
it  in  34  minntes.  I  think  also,  if  you  add  np  the 
united  lengths  of  the  inclines  between  London  and 
Grantham,  it  will  amount  to  fully  30  miles,  though, 
of  course,  nothing  like  so  heavy  as  between  Skipton 
and  Carlisle.  But  then,  if,  as  "  S.  T."  says,  the 
last  50  miles  of  the  journey  is  all  down  hill,  ave- 
raging 1  in  200, 1  think  it  is  not  a  very  grand  per- 
formance to  cover  tbe  87  miles  in  2  hours.  Any 
G.  N.  8ft.  engine  would  do  those  60  miles  in  (say) 
57  minutes  easily,  and  I  believe  it  could  climb  the 
37  miles  in  at  least  55  minutes,  with  an  ordinary 
train  of  10  carriages.  If  "S.  T."  wants  the  speed 
of  tbe  G.  N.  on  the  level,  let  him  time  either  the 
5.15  a.m.,  10.0  a.m.,  or  8.30  p.m.  from  King's  Cross 


[11296.}-"  S.  T."  (letter  11237)  makes  a  small 
error  in  stating  that  the  10  a.m.  express  from  King's 
Cross  takes  2  hours  17  minntes  in  running  to 
Grantham.  The  correct  time  is  2  hours  10  minutes, 
or  at  the  rate  of  48'7  miles  per  honr. 

To  speculate  as  to  how  Mr.  Stirling's  engines 
would  perform  on  the  Skipton  and  Carlisle  Bailway 
is  simply  absurd,  as  they  were  obviously  never  in- 
tended for  tbat  kind  of  work.  Both  "  S.  T."  and 
"  Express  Driver"  seem  to  overlook  the  fact  that 
for  different  kinds  of  traffic  different  classes  of 
engines  are  desirable.  On  a  line  with  such  excep- 
tionally heavy  banks  coupled  ones  are  no  doubt 
necessary ;  but,  for  the  express  service  of  a  line  like 
the  G.  N.,  having  tolerably  easy  gradients,  their 
new  engines  are  admirably  adapted,  and  do  their 
work  in  splendid  style.  "  Express  Driver,"  prac- 
tical man  though  he  no  doubt  is,  has,  I  think, 
allowed  prejudice  or  obstinacy  to  get  the  better  of 
his  good  sense  in  his  statements  concerning  them  : 
for,  as  they  are  used  for  running  the  fastest  and 
most  punctually-worked  service  of  trains  in  England, 
they  can  scarcely  be  so  inefficient  as  he  would  have 
us  believe.  Again,  he  has  always  seemed  to  imply 
that  single  engines  are  employed  on  the  G-  N.  ia 
ignorance  of  the  merits  of  the  coupled.  Now,  so 
far  from  this  being  the  case,  they  have  some  of  the 
latter  as  fine  or  finer  than  any  on  the  Midland.  I 
allude  more  particularly  to  those  with  cylinders 
17}  x  26.  The  G.  N.  has,  in  fact,  always  had  a 
most  efficient  set  of  engines,  and  I  think  tbat  their 
new  ones  are  a  great  credit  to  Mr.  Stirling  and  to 
the  company,  as  they  are  no  donbt  the  finest  narrow- 
gauge  locomotives  which  have  at  present  been  built. 

The  account,  in  letter  11239,  of  the  run  from 
King's  Cross  to  Peterborough,  on  the  occasion  of  the 
Prince  of  Wales's  visit  to  Sheffield,  is  perfectly 
correct.  I  happened  to  see  the  train  on  its  journey. 
It  consisted,  as  far  as  I  recollect,  of  about  seven 
vehicles,  two  of  which  were  long  bogie  carriages, 
and  was  drawn  by  one  of  the  new  8ft.  engines. 

Disdains. 


[11297.1—1  think  "S.  T."  (letter  11287)  is  wrong 
when  be  says  that  single  engines  onght  not  to  be 
used  on  lines  whose  gradients  are  more  than  1  in  400. 
How  do  single  engines  of  all  classes  work  on  the 
G.  N.  B.,  winter  and  summer,  over  a  road  which 
averages  1  in  200  for  miles,  and  part  of  wbioh  is  1 


in  105  ?  I  fancy  "  S.  T."  wishes  to  imply  that  tbe 
G.  N.  B.  is  a  generally  level  line,  but  it  a  fast  tat 
contrary,  and  yet  Mhs  of  the  trains  are  worked  by 
single  engines.  "Egeria"  is  certainly  mistaken 
when  he  says  anything  about  an  engine  starting  tai 
running  2}  miles  in  3  minutes  ;  it  is  simply  impsssibk. 
In  answer  to  "  C.  P."  I  well  remember  the  ran  on  the 
G.  N.  B.  referred  to,  I  had  the  report  sent  to  ma 
the  same  day,  but  I  cannot  remember  the  exact  time. 
Certainly  76}  miles  in  76  minutes  is  a  spssd  quite 
within  the  powers  of  such  an  engine  as  was  en- 
ployed  to  run  the  Royal  train— No.  22,  if  I  am  not 
mistaken.  With  regard  to  the  Midland  having  man 
heating  surface  than  the  Great  Northern,  the  oily 
thing  I  have  to  urge  on  this  point  is  that  tbe  former 
go  in  for  tube  surface,  the  latter  for  fire-box  sorfioe ; 
lft.  of  the  latter  is  worth  3ft.  of  tbe  former.  I  don't 
know  what  amount  of  H-S.  the  Midland  actually  re- 
quire, whether  more  or  less  than  they  have  got,  but 
this  I  do  know,  that  the  G.  N.  B.  have  all  the; 
want  and  to  spare.  It  is  now  some  time  since  I  ™ 
told  that  tbe  G.  N.  B.  were  to  ran  to  Grsstbua 
without  stopping — it  is  a  splendid  run.  The  reason 
that  the  M.  B.  are  so  fond  of  running  double  engines ; 
is  that  one  can't  do  the  work— a  very  simple  resets. 
I  am  not  saying  too  much  when  I  say  that  no  express 
train  ever  yet  ran  over  the  Midland  drawn  by  tee 
engines,  that  conld  not  have  been  drawn  as  fast,  sad 
perhaps  to  better  time,  just  as  well  by  one  6.  N. 
8-wbeeled  engine.  "  Express  Driver "  mast  re- 
member the  time  when  the  M.  B.  bad  little  else  this 
Bnrry's  4-wheeled  engines,  and  be  will  also  remember 
that  some  of  the  beet  work  tbat  was  ever  dons  on  lie 
M.  B.  was  performed  by  a  single  engine,  tbat  ru 
39,000  miles,  and  did  not  cost  the  company  5e.  for 
repairs :  the  engine  I  refer  to  often  took  20  ooadves 
from  Derby  to  Leeds.  "  Express  Driver  "knon 
the  engine  that  I  allude  to  well  enough,  and  be  slu 
knows  that  not  one  of  the  large  coupled  engines  tee 
M.  B.  have  now  could  take  20  coaches  at  the  esae 
speed,  on  the  same  consumption  of  fuel.  If  so,  why 
are  two  engines  pnt  on  to  12  or  14  coaches,  thenar 
consuming  something  like  601b.  per  mile,  besides  tee 
extra  wages  and  other  expenses  P 

How  many  of  Bnrry's  engines  did  the  M.  R.  hew 
20  years  ago  ?  I  wish  '*  Express  Driver  "  conld  tell 
me*  a  little  about  the  performance  of  two  engines, 
which,  I  think,  were  great  favourites  with  kun— I 
mean  Nos.  46  and  49  ;  the  engines  used  to  ran  from 
Peter boro'  to  Barton,  and  were  in  the  habit  of  loeosf 
time  with  8  or  9  coaches.  "  Express  Driver  "  un 
the  M.  B.  trains  are  shorter  since  January,  1875, bet 
from  my  own  observations  I  can  only  say,  wni 
G.  I.  8."  tbat  they  are  longer.  If  ''Express 
Driver  "  has  ever  been  to  Darlington  he  will  bin 
seen  a  coupled  engine  stuck  high  and  dry  on  a  itoae 
pedestal,  but  when  I  see  a  single  engine  beside  H  I 
shall  think  tbe  world  has  come  to  an  end.  WiD 
"  Express  Driver"  say  what  part  of  the  G.  W.  tee 
Pullman  cars  are  running  over  P  I  am  surprised  k 
hear  it,  but  if  so  they  will  be  worked  by  tiofb 
engines.  Tbe  engines  "G."  asks  about,  oa  tee 
G.  W.  B.,  are  single  7ft.  wheels,  cylinders  18  «  M, 
single  leading  and  trailing  wheels  ;  they  are  very  fa* 
engines,  I  wish  I  could  get  more  particular! of  them. 
Many  thanks  for  Mr.  Boyd's  information  about  tot 
working  pressure  of  the  G.  E.  B.  tank  engines ;  whit 
mean  pressure  would  that  give  in  the  cylinders? 

John  H.  Chalmers. 


1 11298.]— As  A.  G.  Boyd  asks,  in  letter  112*1  far 
more  information  concerning  tbe  express  engines  os 
the  London  Chatham  and  Dover  Kail  way  with 
bogies  in  front,  I  will  give  what  I  can.  Then 
engines  are  four-oonpled,  cylinders  17  by  34,  dmiag 
wheels  6ft.  6in.  They  have  rather  large  and  hear/ 
tenders.  The  drivers  of  this  class  of  enfuws, 
numbers  29,  30,  81,  Ac.,  say  that  they  prefer  the 
bogies  in  front,  as  the  engines  go  steadier,  and  then 
is  not  so  mnch  side-play.  These  engines  have  0117 
been  running  lately,  and  are,  I  believe,  old  ones  thai 
have  been  rebuilt  within  the  last  year.  I  ta» 
able  to  give  you  muck  information  as  to  their  «p** 
but  I  was  told  by  one  of  the  stokers  that  when  tk 
"boat  train"  has  been  late  they  have  trnvelkdst 
between  70  and  80  miles  an  hour  on  the  lew 
between  Sitting  bourne  and  Faversbam. 

O.  Harwood  Clarke,  Jon. 


[11299.  J— 1  ±*  *«7  kT»*4  te  ktter 11237' bw 
**  8.  T.,"  as  it  is  one  of  the  best  I  have  sees* 
this  subject.  He  is  quite  right  about  the  smf* 
engines  doing  well  only  on  level  lines.  Betas  » 
as  real  locomotive  work  goes,  the  Midland  Kaflwsj 
engines  have  to  work  far  harder  than  the  O.  »J 
because  they  have  a  heavier  line  to  run  on.  Am 
"  S.  T."  is  quite  right  in  saying  no  G.  *r 
engine  conld  keep  time  on  the  Midland  roots 
Why  are  the  G.  N.  expresses  run  by  coupled  oat* 
from  York  to  Scotland?  I  cannot  understand** 
it  can  be  that  eight  G.  N.  engines  are  not  W" 
the  shed  I  go  to,  as  right  were  on  the  eeaMhe* 
Perhaps  there  are  not  eight  now  sines  the  ■«*■** 
on  July  1st ;  but  I  shall  be  going  to  tbe  shed  m  s 
few  days  and  I  will  find  out  and  send  wwi .  » 
answer  to  "  H.  B.,"  the  5.15  M.  B.  tram  -  » 
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very  light  train,  and  I  have  never  seen  it  with  two 
engines.  In  answer  to  "  O.,"  p.  490,  the  only  time 
the  10.30  down  express  was  six  minutes  late  at 
Bedford  it  had  made  an  extra  stop  at  Luton  to 
pick  up  some  important  passengers,  but  the  train 
wu  at  Normanton  to  time.  In  reply  to  Mr. 
Boyd,  by  a  mistake  "Great"  has  been  printed 
instead  of  "Glasgow"  and  South  Western. 

"  S.  T."  asked  for  particulars  of  the  Pullman 
Scotchman's  engines.  They  are  as  follows : — One 
class  (rebuilt),  cylinder,  18  by  24 ;  wheels,  6ft.  8in-, 
4-coupled;  surface  of  fire-box,  125  sq.ft.;  225  1 J 
tubes,  lift.  9}in.  long;  with  load  equal  to  15  car- 
riages they  burn  27*51b.  per  mile  from  Skipton  to 
Leicester,  and  301b.  per  mile  from  Carlisle  to  Skipton 
and  Leicester  to  London.  Another  class,  cylinder, 
17  by  24 ;  wheel,  6ft.  2in.  ;  223  1}  tubes.  These  are 
new,  and  do  their  work  well,  and  burn  the  same  coal 
as  the  ISin.  class.  For  going  up  banks  I  never 
drove  engines  that  went  so  well  as  Mr.  Johnson's 
Oft.  wheel  new  express  engines,  and  while  Mr.  John- 
son builds  such  engines  as  these  I  don't  agree  with 
"  G."  that  Mr.  Stirling  has  no  superior. 

Express  Driver. 

EXPRESS  ENGINES— B.  AND  E.  LINE. 

[11300.}— The  B.  and  E.  line  has  passed  into  the 
hands  of  the  G.  W.  R.  It  was  expected  that  this 
change  would  be  for  the  better.  It  has,  however, 
as  regards  the  large  intermediate  stations,  been  a 
change  for  the  worse.  The  chief  alteration  they 
have  made  is  to  cause  two  of  our  best  trains  to  run 
through  without  stopping  from  Exeter  to  Taunton, 
and  from  thence  to  Bristol.  The  only  idea  of  the 
G.  W.  R.  Company  seems  to  be  London,  and  how 
to  get  there  as  fast  as  possible,  without  caring  in 
the  least  for  the  intermediate  traffic.  We  have 
actually  only  two  third-class  trains  each  way  per 
day.  As  to  the  speed  of  the  "  Flying  Dutchman," 
I  believe  it  travels  its  quickest  between  Taunton  and 
Exeter,  down  the  Wellington  incline.  It  is  often  a 
qnarter  of  an  hour  or  more  late  at  Taunton,  and 
yet  gets  to  Exeter  to  time.  We  have  had  no  new 
engines  as  yet.  The  old  B.  and  E.  engiues  have 
been  repainted  and  renumbered  by  the  G.  W.  R., 
and  are  the  only  engines  on  this  road. 

B. and  E. 


THE  MIDLAND  RAILWAY. 

[11301.]— I  mat  inform  "G.  L  S."  (letter  11244, 
p.  490)  that  "  because  I  work  for  the  Midland  Kail- 
way  Company  is  not  why  I  t  hink  it  the  best  railway 
in  England,"  but  because  I  see  the  great  improve- 
ments on  the  line — taking  3rd  class  by  all  trains, 
the  introduction  of  Pullman's  cars,  the  abolition  of 
2nd  class,  and  other  great  improvements. 

I  know  for  a  fact  that  my  engine  burns  5|lb.  a 
mile  less  coal,  has  kept  better  time,  and  has  not 
wanted  so  many  repairs ;  the  trains  have  fewer 
carriages  but  carry  more  passengers,  because  we 
don't  pull  about  a  lot  of  empty  2nd  class  carriages, 
as  we  formerly  had  to  do.  But  the  whole  of  these 
particulars  were  given  before  the  Railway  Commis- 
sion on  January  1875,  also  the  weight  of  carriages 
Mr.  Boyd  wants.  Can  any  one  tell  us, what  was 
the  redaction  of  carriages  from  1874  and  1875,  and 
the  difference  of  coal  burnt 't 

In  the  list  of  express  trains  on  p.  490,  you  do  not 
put  in  the  quickest  Midland  Railway  train  to  Edin- 
bro\  the  9.15  p.m.,  lOh.  20m. 

In  answer  to  A.  G.  Boyd,  the  Pullman  Scotch- 
man is  two  Pullmans,  two  long  bogies  (new),  and 
4  ordinary  ;  they  are  equal  to  15  ordinary  carriages. 

Express  Driver. 


BOGIE  ENGINES  ON  THE  L.  C.  &  D. 
RAILWAY— G.  W.  SINGLE  ENGINES. 
.11302.) — This  company  has  5  bogie  passenger 
engines  that  I  know  of.  They  were  made  by 
Stephenson,  of  Newcastle,  in  1862.  When  they  first 
came  they  had  an  intermediate  shaft — that  is  only  a 
crank  axle  in  the  place  where  the  driving  wheel  should 
have  been.  That,  I  think,  was  Crampton's  patent, 
and  no  doubt  a  very  cramped  affair.  They  did  not 
run  long  in  that  style.  The  shaft  was  taken  out  and 
a  pair  of  wheels  put  in  its  place,  and  that  made  them 
fine  engines  ;  they  had  Oft.  6in.  wheels,  coupled,  and 
and  I  think  the  cylinders  were  16  x  24ft.  (not  sure). 
The  names  of  4  of  the  engines  were,  "Echo," 
"  Flirt,"  "  8ylph,"  and  "  Coquette ;"  I  cannot  think 
of  the  other  name.  "  G."  (letter  11242)  is  quite 
right  about  the  single  engines  on  the  S.  W.  Railway. 
They  are  not  going  to  put  them  on  pedestals  yet. 
The  engine  he  speaks  of  (No.  1126)  is  one  of  21  that 
have  been  lately  made  at  Swindon — 7  foot  wheels, 
cylinders  18  x  24,  and  outside  frame,  boiler  pressure 
1401b.  per  square  inch.  The  first  one,  No.  55 
(Queen),  has  a  dome  on — none  of  the  others  of  the 
same  class  has.  The  next  number  was  999,  and 
then  1000,  and  then  they  count  from  1116  up  to  1133 
inclusive,  That  makes  21.  I  am  not  aware  that  the 
S.  W.  Railway  was  making  any  engine  to  save  steam 
from  London  to  Plymouth.  They  have  9  renewals, 
running  now  with  the  11.45  and  other  trains,  fast 
and  slow.  There  are  three  more  on  hands  at 
Swindon,  but  they  will  be  the  same  class  as  the 


others  so  far  as  I  know — 8-foot  wheel,  cylinder 
18  x  24,  boiler  pressure  1351b.  per  square  inch, 
and  they  will  run  any  train  quick  enough.  In  fact, 
the  11.45  (Dutchman)  is  the  quickest  train  in  the 
world.  It  is  timed  to  leave  Paddington  at  11.45, 
due  at  Swindon  1.12,  time  to  leave  Swindon  1.22, 
due  at  Bath  at  2.0,  time  to  leave  Bath  2.3,  due  at 
Bristol  at  2.21.  The  first  run  is  the  quickest,  from 
Paddington  to  Swindoa,  77',  miles  in  87  minutes. 
The  Great  Northern  was  the  nearest  to  it  from 
King's  Cross  to  Peterboro'  in  90  minutes,  76}  miles. 
Now  they  run  to  Grantham  105J  miles,  and  they  have 
130  minutes  to  do  it.  That  is  not  so  quick  for  the 
engine  as  when  they  stopped  at  Peterboro'.  The 
Great  Northern  8-foot  are  the  finest  narrow  gauge 
engines  I  ever  saw,  but  their  heating  surface  is  short 
which  causes  them  to  have  a  small  blast  pipe,  4}  I 
think.  That  pipe  is  too  small  for  a  cylinder  18  •  28, 
The  Iron  Duke  class  on  the  G.  W.  Railway  have 
5}  blast  pipes  with  a  four  inch  shorter  cylinder  than 
the  G.  N.  Ex-Locomotive. 


SPEED  OP  TRAINS. 

[11303.] — "  Express  Driver"  says,  on  p.  206, 
that  "  at  a  large  shed  I  go  to  8  of  the  8ft.  engines 
are  kept."  As  there  are  only  13  of  these  sheds,  and 
I  know  where  they  are  stationed,  I  trust  the  infor- 
mation will  be  acceptable  to  our  numerous  readers 
who  take  an  interest  iu  this  discussion.  I  think 
"  Express  Driver"  has  made  a  mistake,  and  fancied 
there  were  8  in  the  shed  he  was  in. 

Engines  numbered  7,  8,  22,  and  48  are  stationed 
at  Peterborough. 

Engines  2,  3,  and  5  at  Grantham. 

Engines  1,  33,  and  62  at  Doncaster. 

Engines  31  and  47  at  Leeds. 

No.  53  engine  is  stationed  at  London. 

So  yon  will  see  that  four  of  them  are  the  most  that 
are  stationed  anywhere.  W.  B.  P. 


BARLOWS  FORMULAE  i  ACHROMATIC 
OBJECT-GLASS— VI. 

[11304.] — I  shall  occupy  this  letter  with  a  short 
account  of  Barlow's  examples  of  the  application  of 
his  formuhe.  The  first  example  given  is  the  follow- 
ing : — Compute  the  radii  of  the  curves  of  a  5  5-inch 
O.G.  focus  =  80  inches,  Crown  index  1*515,  Flint 
index  1*600,  dispersive  ratio  =  "66.  Here  we  have 
A  =  515,  a  =  -600,  »  =  '66,  *  =  80. 
F  =  focus  of  crown  =  f  (1  -  »)  =  80  x  -31  =  27*2, 
positive. 

/  -  focus  of  flint  =  t  0  =ij  =  — .        -  M 
negative. 

Assnme  now  chat  the  flint  radii  are  in  the  propor- 
tion of  1 : 10|  that  is,  p  :  > ::  * 


=  10. 

Therefore  we  have 
P  =  flint  contact  surface  / 
4121  x  -6  x  11 


10,  or      =  q' 


•  -  m  - 


10 


=  2719  .  -  (negative). 


=  flint  external  surface  =  /  .  o  (1  x  q')  = 
41*21  x  -6  x  11  =  271*9  .  -  (negative). 

Next,  in  order  to  deduce  the  value  n,  we  must  find 
the  values  of  C,  c,  aud  b.  (Here  I  may  observe 
that  iu  letter  11211  c  is  misprinted  for  C  in  the  fiist 
part  of  the  equation,  giving  the  value  of  n,  and  also 
in  the  first  preliminary  equation  ;  but  it  may  easily 
be  rectified  by  observing  that  by  multiplying  the 
equation  giving  the  value  of  *  by  2  A  .  F,  no  part  of 
the  equation  is  altered  except  the  last  multiplier.) 

We  have 

80     _      0.«w  .  .  _  O  +  1)  *  • 


=  -  2*94;  c 


a  4>  —  f 

=  "375. 

1  +  a 

Substitute  these  values  in  the  equation  for  u,  and 
we  get 


4981 
1383 
2b3 
2*283 


+  ..Mo-  x  — -. 


2306 
-  47  45 

56^55 
403 


•515  x  *66 
11 


1*73  =  k 


We  might  substitute  this  value  in  the  proper 
equation  corresponding  to  A  =  '515 ;  or,  by  using 
the  table,  we  get — 

WhenM  =  1*70  '  q  —  103./*  =  170 
^  =  1-75*  q  =  109. =  1  73 

•05    :     06    ::    -03  :  036. 

Therefore  the  value  of  q  is  103  +  '036  =  1*066. 
Hence  the  values  of  R  and  r  are  found  to  be — 

R=F.A(1  +g)  =  28*9;r  =  F.A(1^-^  =  27*2 

Thus  we  have  the  following  values  : — 

Crown  lens,  biconvex,  focus  =  27*2  j  ■  =  JJJ 

Flint  lens,  biconcave,  focus  =  41*2       "  JL*!J- 


Since  the  values  of  P  and  r  are  sensibly  the  same 
our  first  assamption  for  the  value  of  o/  is  quite 
sufficient. 

Barlow  states  that  as  an  experiment  they  used 
the  following  values  with  perfectly  satisfactory 
results,  although  the  value  of  -■•  was  altered  from 
1*730  to  1-738,  and  i  from  660  to  -664— via. : 

Crown  j^!*'  Flint  Compound  focus,  77*9. 

When  the  crown  lens  was  roversed  the  achro- 
matism was  perfect,  and  the  aberration  tolerably 
well  balanced,  although  its  value  was  then  1*62 
instead  of  1*73. 

By  using  the  approximate  forraulte  given  in  the 
table  at  the  conclusion  of  letter  11211,  I  make  the 
aberration  value  to  be  about  171,  so  that  it  is 
obvious  that  we  may  employ  such  formulie  in  all 
common  cases  without  introducing  any  very  con- 
siderable error. 

I  may  add  that,  providing  the  indices  of  refraction 
and  dispersion  remain  as  above,  the  curves  for  any 
other  focal  length  may  be  obtained  from  the  above 
values  by  simple  proportion. 

There  are  two  other  examples  which  I  will  give 
in  my  next  communication ;  they  are  used  by  Barlow 
to  illustrate  the  application  of  his  formula) — First, 
when  tho  second  surface  of  the  flint  is  a  plane ; 
second,  when  it  is  convex,  in  accordance  with 
Herschel's  construction".  Orderio  Vital. 


MUSICAL  EDUCATION  IN  ENGLAND. 

[11305.] — It  is  with  great  diffidence  that  I  take  no 
the  pen  to  attempt  a  reply  to  "  Saul  Rymea ' 
(letter  11227)  on  this  subject.  Having  Italian  blood 
in  my  veins,  and  having  lived  half  my  life  in  Italy, 
he  may  think  that  I  am  biased  in  what  I  am  about 
to  say.  Of  course  I  cannot  help  myself,  if  he  has 
these  suspicions ;  but  I  promise  that  what  I  am  now 
about  to  state  is  my  candid  opinion,  arrived  at  after 
nearly  16  years'  tuition  both  in  England  and  on  the 
Continent.  Let  me  premise  that  in  all  I  may  state 
I  mean  nothing  offensive  :  I  shall  state  facts 
as  I  have  found  them,  leaving  persons  out  of  the 
question. 

I  will  premise  by  observing  that  no  one  who  has 
lived  on  the  Continent— more  especially  in  Italy, 
Spain,  or  the  South  of  France— could  for  a  single 
instant  doubt  the  truth  of  Mr.  Alan  Cole's  state- 
ment as  to  farther  advancement  of  Continental 
nations  in  the  cultivation  of  music.  But,  mark! 
this  cultivation  is  not  study— it  is  not  following 
any  set  method,  be  it  tonic  sol-fa,  or  chronic  do  re, 
or  balderdash  about  consecutive  fifths ,  Ac.  No!  it 
is  the  innate  feeling  which  animates  the  breast  of 
almost  every  Italian,  Spanish,  or  German  peasant, 
aud  which  enables  him,  without  even  knowing  C 
from  Te,  or  Ta,  or  Ut,  to  join  in  and  sing  "  natural 
seconds  with  any  song  which  he  may  hear  sung ; 
it  is  that  which  gives  a  cadence  to  his  xory  speech, 
which  enables  you  to  tell,  even  without  distinguishing 
his  words,  whether  he  is  angry,  pleased,  earnest, 
sail,  joyful,  pleading  or  scoffing  ;  and  which  cadence 
is  so  marked  as  to  have  acquired  the  appropriate 
name  of  "  cantilena  "—i.e.,  'singing  tone.  Now 
this  cadence  is  most  marked  in  the  uneducated 
peasant  and  the  lower  orders ;  among  the  geutle- 
men  (.- )  the  "  nil  admirari  "  comes  into  play,  and 
they  try  to  hide  their  feelings  under  a  monotonous 
speech,  rather  than  give  evidence  of  them  by  the 
inflexions  in  the  voice.  Still  the  feelings  are  there, 
and  will  break  forth  at  the  lightest  touch.  Do  you 
ask  me  on  what  this  innate  feeling  depends  ?  I  will 
answer  to  the  best  of  my  belief  "  climatic  influences." 
There  is  something  in  the  glorious  sun,  the  clear 
blue  sky,  the  pure  air,  and  the  lively  colours  of 
Southern  Continental  scenery  which  attunes  the  soul 
to  poetry,  music,  and  brilliant  conceptions.  I  cannot 
put  it  into  words,  but  all  those  who  have  had  the 
pleasure  of  a  few  months  of  brilliant  skies  and  glow- 
ing sunshine,  either  in  tho  South  of  France,  Italy, 
Switzerland,  or  Spain,  will  fully  endorse  what  I  say. 
Why  do  our  artists  (painters  I  mean)  always  try  to 
"  tini-h  "  at  RomeP  Is  it  for  the  sakeof  the  models 
existing  there  F  No,  but  for  the  new  feelings  which 
the  climate  brings.  You  say  "  this  country  has 
musical  amateurs  who  yield  to  foreigners  neither  in 
ability  nor  love  for  the  art."  To  the  hitter  portion 
of  the  statement  I  give  my  unqualified  consent,  but 
as  to  the  ability — where  you  find  one  decent  singer, 
or  musician  in  England  I  will  find  fifty  in  Italy. 
There  even  the  garzoni  caffetieri  (or  boys  that 
serve  customers  in  the  cafes)  are,  nine-tenths 
of  them,  either  good  singers  or  good  players 
and  pray  mark  my  words,  when  I  say  good  singers 
and  good  playerB  I  do  not  meau  that  they  can 
necessarily  read  music  at  sight,  or  play  correctly  in 
time ;  but  they  possess  what  goes  much  farther  in 
rendering  music  enjoyable — namely,  the  power  of 
discerning  where  and  how  to  put  expression, 
feeling,  or  whatever  you  like  to  call  it,  into  the 
music,  and  so  inflect  their  voices  to  the  sense  of  the 
words  if  a  song,  or  to  mark  the  steps  if  a  dance,  Ac., 
as  absolutely  to  electrify  you  and  carry  you  along 
with  them.  Many  and  many  a  time  have  I  (ana 
many  others)  followed  the  faccbtni  (or  street  porters) 
of  Turin,  when,  after  their  day's  work  they  Would 
walk  down  Via  Dona  G fossa,  singing  the  march  in 
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"  Norm*,"  or  of  "  Mose  in  Egitto,"  rendered  in  such 
a  manner  as  to  cause  one  to  forget  time  ana  place, 
and  exist,  pro  tem.,  only  in  the  music  Comparisons, 
I  know,  are  odious,  yet  I  must  make  one.  In  1871 1 
was  at  the  London  International  Exhibition  every 
day,  and  had  the  pleasure  of  bearing  crack  bands 

Srforra  in  the  Horticultural  Gardens.  I  had  just 
t  Turin,  where  nearly  erery  evening  I  heard  the 
band  of  the  Turinese  National  Guard.  Well,  many 
of  the  pieces  performed  by  Godfrey's  were  identical 
with  those  executed  by  the  Turinese  band,  notably 
the  mareh  in  "  Faust,"  Ac.  Notwithstanding  the  fact 
that  the  instruments  of  the  English  band  are  far 
superior  to  the  Italian  (and  this  is  corroborated  by 
my  friend,  F.  Besson,  the  great  trumpet  manufac- 
turer of  Euston-road),  there  was  a  want  of  good 
rendering,  which  made  the  music,  although  excel- 
lently executed,  very  flat  and  poor  in  comparison  to 
what  I  had  beard.  This  was  obserred  not  only 
by  myself,  but  by  roy  wife,  who  is  an  Englishwoman, 
and  by  several  English  friends  of  mine  who  had  been 
on  the  Continent  with  me.  I  only  wish  you  could 
hear  dance  music  played  by  any  common  Italian 
pet  former.  At  Carnival  time  all  the  theatres  are 
thrown  open  for  the  purpose  of  dancing,  and  all 
kinds  of  performers  are  pressed  into  servics  ;  yet  as 
a  general  rule,  the  rendering  is  so  beautiful  that — 

'Twould  make  theme  dance  who  never  danced  before. 
And  those  who  always  danoewVonld  danoe  the  more. 

English  people  become  infected  with  the  power  of 
rendering  the  spirit  of  the  music  after  a  snort  resi- 
dence under  snob  glorious  skies  and  beautiful  natural 
scenes.  An  English  lady  at  Venice  married  Signor 
Palmieri,  and  she  soon  won  golden  opinions  from  a 
very  musical  public  at  the  Theatre  Fenioe,  in  that 
city.  I  bare  seen  this  effect  repeatedly.  Princess 
Narinsky,  a  Russian,  came  to  lire  a  few  months  at 
Como,  where,  under  the  guidance  of  Rossi  (Dauiele), 
she  soon  acquired  the  power  of  rendering  "Una 
toco  poco  fa"  so  feelingly  as  to  cause  her  to  be 
universally  admired. 

Now,  I  am  going  to  speak  paradoxically.  No 
amount  of  "teaching"  will  giro  this  result.  A 
man  (or  a  woman)  may  be  a  splendid  executant, 
either  with  voice  or  instrument;  he  or  she  may 
know  perfectly  erery  rule  to  be  obserred  in  the 
performance  of  a  piece  or  execution  of  a  song — 
aye,  and  may  put  them  in  practice,  too— yet  the 
result  may  be  unsatisfactory.  And  why  P  Because 
the  soul  is  wanting.  Better  listen  to  the  music 
produced  by  a  barrel  organ  than  such.  On  tbe 
other  hand,  many  persons,  with  an  indifferent  voice, 
and  absolutely  r.o  theoretical  knowledge  of  music, 
will  rery  often  thrill  us  with  delight,  for  they,  being 
perfectly  natural,  render  tbe  music  naturally  and 
feelingly ;  no  art  appears.  Did  "  Saul  Bymea  "  ever 
hear  Alboni  sing  "  Deb !  non  voler  coetringere,"  from 
"  Anna  Bolena'r"  If  he  has  heard  her,  he  must  hare 
noticed  with  what  superb  taste  and  ease  she  sang 
it ;  no  florid  passages,  no  attempt  at  art,  nature, 
and  nature  alone  was  followed.  But  such  singers 
do  not  bind  themselves  to  set  rules ;  their  art,  if 
they  hare  any,  is  to  know  when  a  rule  "  is  more 
honoured  in  the  breach  than  in  the  observance, 
am  rery  doubtful  whether  music,  be  it  ever  so  good, 
really  refines ;  it  may  be  a  sign  of  a  refined  mind, 
because  it  is  perhaps  one  of  the  least  sensual  of  the 
senses,  but  I  apprehend  that  you  might  play  or  sing 
for  a  rery  long  time  to  a  depraved  miner,  to  a  Man- 
chester or  Liverpool  bully,  or  to  some  of  our  wife- 
beating,  hob-nailed-boot  kicking  specimens  of  the 
"lords  of  tbe  creation,"  before  yon  would  refine 
them.  Probably,  could  you  induce  them  to  join  a 
band  or  singing  class,  the  opening  of  the  mind  that 
must  necessarily  follow  the  reception  of  any  kind 
of  knowledge,  the  better  company  into  which  they 
would  be  thrown,  and  tbe  time  taken  away  from 
worse  occupations,  would  tend  to  refine.  With 
reference  to  the  German  (?)  musicians  who  perambu 
late  our  streets  I  will  just  notice  that  if  they  were 
worth  anything  they  would  never  find  it  needful  to 
come  to  England,  and  that,  bad  as  tbey  are,  with 
bad  instruments  and  erery  thing  against  them,  their 
music  is  much  more  musical  than  that  produced 
by  the  "  drum  and  fife  bands  "  which  satisfies  tbe 
musical  cravings  of  nine-tenths  of  our  villagers.  To 
conclude,  I  will  say  it  is  not  want  of  musical 
education,  if  that  means  knowing  bow  to  road  music 
and  execute  it,  that  is  wanting  in  England,  but  want 
of  proper  poetic  feeling  to  enter  into  and  render 
appropriately  the  music,  when  once  learnt  and 
executed.  I  believe  we  in  England  are  making 
rapid  strides  in  the  direction  of  getting  this  good 
taste,  which  consists  in  making  set  rules  subordinate 
to  feeling — and  the  cause  of  this  improvement 
take  to  be,  the  increased  amount  of  interchanire  with 
Continental  ideas  and  greater  number  of  English 
travellers  on  tbe  Continent  who  become  inoculated 
malgre'  eux,  with  this  poetic  spirit,  and  which  in 
turn  they  communicate  to  their  untravelled 
brethren.  Selimo  Bottone. 

THE  VIOLIN. 
[11300], — Musical  instruments  in  general  have 
been  improved  during  the  last  150  years  to  a  great 
extent,  specially  the  pianoforte,  and  since  a  rery 
'  recent  date  the  harmonium,  but  in  violin  making 


we  seem  to  get  worse  every  year.  Here  and  there 
some  new  makers  start  up  and  seem  to  promise  a 
fair  instrument,  but  after  a  short  time  we  find  them 
dealers  in  instruments  of  the  old  makers,  and  it 
would  be  interesting  to  know  whether  there  are  not 
actually  more  dealers  than  old  violins  in  existence 
at  present.  What  is  a  man  to  do  after  he  has  tried 
his  best,  and  when  he  compares  his  instrument  with 
others  finds  it  the  worst?  He  must  turn  to  some- 
thing to  keep  him  alive  or  to  enable  bim  to  make  a 
fortune,  and  it  is  only  natural  that  he  should  become 
a  dealer  in  old  Cremona  violins.  Why  can  we  not 
make  a  violin  like  A.  Stradivarius  P  Some  say  it  is 
impossible  to  copy  the  shape  of  his  violins.  Impos- 
sible, is  itP— at  a  time  when  we  can  carve  Charles 
Dickens's  face  as  it  was  when  living,  in  a  piece  of 
oak,  with  machinery.  Some  say  we  bare  not  got 
the  right  sort  of  wood  for  the  breast — it  is  the  age 
which  improves  the  wood — as  if  there  were  not  lota  of 
violins  about  made  even  before  Stradirarius's  time, 
and  which  are  aa  bad  as  can  be.  A  Frenchman 
whose  name  I  do  not  know  at  present  went  for  old 
wood  to  Italy,  and  came  back  with  pieces  of  wood 
which  bad  formed  parts  of  staircases,  doors,  floors, 
and  the  like,  which  had  been  made  before  Stradirarius 
was  born.  Some  say  playing  on  tbe  violin  improves 
it,  bntin  a  book,  "The  Violin,"  br  George  Hart, 
it  is  stated  that  a  violin  by  A.  Stradirarius,  which 
has  been  proved  to  have  been  in  bands,  since  it  left 
the  maker,  which  never  used  it,  is  as  good  as  any 
other  which  has  been  need  all  the  time.  Now, 
knowing  what  we  do  know,  we  cannot  come  to  any 
other  conclusion  but  that  violin  making  is  in  had 
hands,  and  if  this  should  require  another  proof,  tbe 
following,  I  think,  is  one.  In  the  book,  "  The 
Violin,"  by  George  Hart,  page  300,  it  is  stated, 
"  Tartiai  discovered ,  in  1734,  that  the  pressure  on  four 
strings  on  the  belly  of  the  viol  in  was  equivalent  to  a 
weight  of  63  pounds  (most  likely  tbe  Italian  pound, 
but  this  is  not  stated).  The  strings  were  then 
thinner,  and  the  bridge  not  so  high  as  at  present, 
the  present  pitch  being  nearly  a  whole  tone  higher 
than  in  1734 ;  the  pressure  of  tbe  four  strings  is 
equal  to  about  90  pounds."  That  such  a  statement 
should  be  copied  from  one  book  into  another,  and 
remain  for  142  years  as  an  important  discovery, 
indicates  the  progress  we  make  or  have  made.  The 
results  of  my  practical  experiments  are  as  follows  : 
I  took  a  plank  of  wood  on  which  I  glued  a  bracket 
for  the  violin  to  stand  on,  both  in  a  vertical  position. 
I  secured  the  scroll  with  a  piece  of  string ;  then, 
keeping  tbe  bridge  in  its  proper  position,  I  bung  in 
the  gut-eye  of  the  tailpiece  weights  till  all  four 
strings  were  at  concert  pitch,  or  half  a  note  above 
the  Society  of  Arts'  pitch.  The  weight  was  61  pounds. 
Now,  as  tbe  tension  of  the  strings  is  not  in  the  line 
or  plane  of  the  breast,  but  half  an  inch  away  from  it, 
so  as  to  clear  the  fingerboard,  they  rest  on  the 
edge  of  the  breast,  witk  a  lever  of  naif  an  inch,  which, 
to  my  calculation,  brings  the  pressure  to  about  75 
pounds.  This,  however,  is  not  the  full  amoant  of 
pressure,  as  tbe  following  experiment  will  show, 
pntthe  tailpiece  on  again,  and  tuned  the  four  strings 
to  concert  pitch,  laid  tbe  violin  on  two  planks,  face 
downwards,  keeping  the  strings  clear.  Then  I  made  a 
double  hook,  whicb  I  passed  between  the  breast  and 
the  bridge,  so  as  to  bang  on  the  bridge ;  then  I  glued 
a  piece  of  wood  on  the  flat  part  of  the  bridge  between 
the  strings,  so  that  I  could  fasten  it  to  the  hook  to 
keep  the  bridge  steady.    The  weight  required  to 

Full  the  bridge  against  the  deflecting  strings,  so  that 
could  easily  shift  it  on  the  breast,  was  21}  pounds— 
of  course,  including  tbe  weight  of  tbe  book,  bridge, 
and  piece  of  wood  on  it.  Now  my  calculation  of 
tbe  pressure  lengthwise  against  toe  grain  of  the 
breast  is  as  follows  : — The  breast  is  free  between  the 
block  below  the  neck  and  that  under  the  tailpiece 
12}in.,  so  that  we  have  an  arch  of  12)in.  wide  and 
}  of  an  inch  high  ;  21}  pounds  placed  on  it  require  a 
pressure  of  172  pounds  against  the  sides  of  the  arch 
to  keep  it  up.  There  is  the  soundpost,  which  carries 
several  pounds,  yet  I  think  it  will  be  found  that  172 
pounds  press  are  is  correct. 

J.  H.  Bohucht. 


Tbe  first  string,  from  being  so  thin  and  easily  eat 
by  the  bow,  generally  takes  care  to  require  movhtf 
sufficiently  often.  Tbe  finger-nails  of  the  left  hand 
should  be  kept  closely  pared .  Strings  are  frequently 
somewhat  taper,  in  which  case  tbey  should  be  simi- 
larly placed  ;  that  is  to  say,  the  smaller  ends  in  one 
direction — otherwise  tbe  intervals  of  the  notes  wQl 
differ.  A  rery  good  instruction  book  is  an  abbre- 
viation of  Spohr  for  half- a- crown.  Anon. 


VIOLIN  INSTBTJCTION. 
[11307.1 — Thb  following  practical  hints,  in  addi- 
tion to  the  theoretical  ones  already  given  in  letter 
11228,  may  be  found  useful.  The  importance  of  at 
least  a  few  lessons  to  a  beginner  to  prevent  errors 
which  should  be  unlearnt  before  any  progress  could 
be  made,  is  so  great  that  they  may  be  pronounced 
indispensable.  Besides,  unless  tbe  violin  is  in  proper 
order  and  the  strings  good,  it  might  be  impossible 
to  bring  the  tone  out  or  even  to  stop  in  tune,  and 
the  learner  would  not  know  of  the  defect.  The 
bridge  is  rery  frequently  too  high,  which  renders  a 
greater  pressure  on  the  strings  necessary.  The 
first  string  should  be  rery  little  raised  over  tbe 
finger-board ;  the  fourth  requires  more  space  to  pre- 
vent jarring :  consequently  th«  bridge  is  left  con- 
siderably higher  at  that  side.  If  the  finger-board  is 
indented  it  should  be  adjusted  by  an  experienced 
hand.  I  hare  found  it  a  good  plan  occasionally, 
before  the  second  and  third  strings  begin  to  fray,  to 
shorten  them  by  only  a  new  knot  for  the  tail  piece  ; 
this  brings  a  new  portion  into  use — otherwise 
tbe  strings  will  become  useless  muck  sooner. 


MECHANICAL  PHYSIOLOGY. 
[11308  ]—  Some  years  ago,  in  an  early  number 
of  Haiure,  Mr.  Geo.  H.  Lewes  stated  that 
within  tbe  last  fifteen  or  twenty  years  mechanical 
philosophy  had  never  been  attempted  to  be  applied 
to  physiology,  not  even  by  the  eminent  physiologist, 
Majendie.  I  hope  I  may  not  be  considered  pre- 
sumptuous if  I  say  that  Mr.  Lewes  has  stated  what  is 
not  correct.  . 

So  far  back  as  the  year  1815  my  father,  tbe  late 
Dr.  Carson,  formerly  a  physician  in  Liverpool,  pre- 
sented to  tbe  publie  a  work  "  On  the  Causes  of  the 
Motion  of  tbe  Blood,  and  on  Respiration."  Tbe 
view*  in  these  subjects  were  original,  and  bad  not 
hitherto  been  communicated  to  the  world  by  any 
other  author. 

Dr.  Carson  maintained  that  tbe  blood  was  cir- 
culated and  respiration  prod  need  chiefly  if  not  solely 
by  mechanical  causes,  and  impugned  the  doctrine  of 
the  celebrated  John  Hunter,  that  vitality  was  the 
chief  cause  of  tbe  actions  of  these  functions.  "It 
is  in  vain,"  says  this  author,  "  to  apply  the  laws  of 
hydrostatics  to  the  motion  of  the  blood,  a  living 
fluid,  moving  in  living  tubes." 

In  a  revised  edition  of  Dr.  Carson's  works,  pub- 
lished in  1833,  and  entitled  "  An  Inquiry  into  the 
Causes  of  Respiration,  of  the  Motion  of  tbe  Blood. 
Animal  Heat,  Absorption,  and  Muscular  Motion," 
bis  mechanical  doctrine  is  more  fully  maintained, 
and  a  simple  extract  from  this  work  may  suffice  to 
show  what  Dr.  Carson  thought  of  vitality  as  appUsd 
in  the  sense  of  Mr.  Hunter  :— "  Tbe  vitality  of  ths 
blood  and  of  the  vessels  in  which  it  flows,  independent 
of  the  actions  of  those  vessels,  baa  been  supposed  by 
some  writers  not  only  to  generate  an  increase  in  the 
motion  of  this  fluid,  but  so  to  modify  its  character 
as  to  emancipate  it  in  a  great  degree  from  those 
laws  to  which  the  motion  of  dead  substance!  is 
snbjected.  With  respect  to  vitality,  considered  ss 
tbe  cause  of  fluidity,  or  of  that  particular  combina- 
tion of  constituent  parts  by  which  the  uniform 
consistence  of  the  blood  is  preserved,  and  by  which 
it  is  fitted  for  motion  in  vessels  of  minute  calibre, 
or  as  assisting  in  the  formation  of  those  stimulant 
quantities  by  which  tbe  heart  and  arteries  an  ex- 
cited, and  tbe  motion  of  the  blood  indirectly  pro- 
moted, the  particular  point  of  the  question  now 
under  discussion  is  not  at  all  concerned.  Bat 
it  is  contended  that  the  organs  in  whicb  tbe 
blood  is  contained,  and  by  whicb  it  is  pot 
in  motion,  may,  in  consequence)  of  their  vitality, 
impart  to  this  fluid  a  peculiar  motion,  different  in 
it*  properties  from  that  of  the  fluids  propelled  br 
inanimate  agents.  To  such  as  argue  in  this  manner 
it  will  be  sufficient  to  reply  that  the  motion  of 
bodies,  unconnected  with  the  causes  by  which  it 
may  have  been  produced,  is  the  simple  object  of 
mechanical  philosophy,  and  that  motion,  in  si 
cases,  observes  certain  fixed  laws,  is  as  soon  as  pro- 
duced independent  of  the  causes  by  which  it  bad 
been  generated,  and  can  be  in  no  degree  afterwards 
modified  by  them,  without  the  communication  of  s 
fresh  impulse  to  the  moving  body.  The  band  from 
which  the  ball  has  just  been  discharged  has  now  v> 
influence  in  quickening  or  retarding  its  i»rogre» 
through  the  air.  In  tbo  same  circumstances,  ths 
motion  that  had  been  generated  by  any  living  powers 
will  not  be  expended  more  or  leas  rapidly  than  the 
same  motion  generated  by  inanimate  agents. 
can  tbe  qualities  of  motion  be  separated.  It  « 
not  possible  for  any  power  to  oommunicate  to 
any  body  one  quality  of  motion,  and  withhold 
from  it  another.  It  cannot  communicate  to  a 
given  quantity  of  matter  a  certain  velocity, 
and  withhold  from  it  a  due  proportion  of  momen- 
tum, nor  momentum  without  a  requisite  velocity- 
Opinions,  nevertheless,  contradicting  these  pls» 
and  well-established  truths,  have  been  maintaaed 
by  men  of  eminence.  The  ingenious  and  accurate 
Dr.  Hales  even,  having,  in  the  course  of  bis  vajnawi 
experiments  to  ascertain  tbe  forces  of  ths  blood, 
found  that  tbe  momentum  of  this  fluid,  issuing  <nt 
of  a  divided  vein,  bore  no  proportion  to  that  of  a 
stream  from  its  corresponding  artery  (while  consider- 
ing tbe  quantity  of  fluid  in  motion,  and  ths  vetoatj 
with  which,  in  the  living  body,  it  must  flow,  in  order 
to  impart  a  sufficient  supply  to  the  heart  in  the  nw» 
required,  the  momentum  of  the  stream  from  w 
vein  ought  to  have  been  equal  to  that  of  tkarterji. 
concluded  hastily  that  the  motion  of  the  Wool  »•» 
not  governed  by  those  laws  to  which  tbe  motion  « 
other  floids  was  subjected.    But  would  it  not  "are 


been  more  becoming  and  judicious  in  the  phiJowp^f 
to  suspect  that  his  experiments  did  not 
indicate  the  relative  forces    of  the  venous  aw 
arterial  currents  than  that  the  laws  of  nature,  »• 
uniform  and  cftn*'*"'  «l««nld.  in  this  uutaooii 
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transgressed?  Before  a  doctrine,  so  contrary  to 
♦•xperieneo  in  eTery  other  subject,  so  contradictory 
to  reason,  so  discouraging  and  inauspicious  to 
improvement,  be  received,  it  will  be  necessary  for 
those  who  have  advanced  it  to  show  that  they  are 
acquainted  with  all  the  capacities  of  the  system,  and 
that  nothing  win  have  escaped  their  penetration. 
For  their  argument  is  not  positive  but  negative.  It 
is  founded  upon  the  supposition  that  everything 
that  is  possible  in  the  cases  is  known — a  species  of 
reasoning  which,  particularly  in  physics,  has  ever 
been  found  to  be  fruitful  in  error,  and  which  ought 
never  to  be  relied  upon  excopt  perhaps  in  the  science 
of  pure  mathematics.  On  the  contrary,  it  is  hoped 
that  in  the  course  of  this  inquiry  it  will  be  found  that 
the  experiments  of  Dr.  Hales  and  other  eminent 
inquirers  do  not  sanction  the  opinion  that  the 
motion  of  the  blood  is  at  variance  with  the 
received  law  of  hydraulics,  but  that,  like  that 
of  every  fluid,  it  is  subjected  to  their  government. 
"With  the  causes  of  muscular  action  we  pretend  not  to 
be  acquainted,  but  the  effects  of  that  action,  as  ex- 
hibited in  the  motion  of  material  substance*,  are  the 
objects  of  as  certain  calculation  as  the  apple  that 
drops  from  the  tree,  the  ball  that  is  projected  from 
the  mouth  of  the  cannon,  or  the  moon  that  revolves 
in  its  orbit ;  and  we  are  as  little  acquainted  with  the 
causes  of  gravilbtion,  attraction,  nnd  projection,  as 
with  those  of  muscular  action."  I  an.  afraid  I  have 
carried  my  extract  to  too  great  a  length.  I  will  now 
stop.  P.  M.  Carson. 

Waterloo,  Liverpool,  21th  July,  1876. 


REPLIES  TO  QUERIES. 


%•  In  their  ansroers,  OorresjHmdents  are  re- 
neetfully  requested  to  mention,  in  each  inttance, 
the  title  and  nutnoer  of  the  query  asked. 
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USEFUL  AND  SCIENTIFIC  NOTES. 

Bed  Ink.— The  following  recipe  for  a  beauti- 
ful red  ink  is  given  by  Metra,  of  Paris  : — Dissolve 
25  parts,  by  weight,  of  saffranin  in  500  parts 
warm  glycerine,  then  stir  in  carefully  500  parts 
alcohol  and  an  equal  quantity  of  acetic  ncid.  It 
is  then  diluted  with  9,000  parts  water,  in  which  ia 
dissolved  a  little  gum  arabio. 
Jewellers'  Alloy.— The  following  alloy  was  not 
g  since  patented  in  France  :— Copper,  720  parts  ; 
nickel,  125  parts  .  bismuth,  10  parts  ;  zinc,  90  parts  ; 
soft  iron,  20  parts;  tin,  20  parts.  This  is  said  to 
form  a  fusible,  malleable  metal,  easily  worked  by  a 
silversmith ;  it  resists  the  oxidising  action  of  the 
ir,  and  ia  capable  of  being  soldered. 
An  Indelible  Ink. — No.  1.  Extract  of  logwood, 
lib. ;  water  oue  gallon.  No.  2.  Sulph.  prot.  of  iron, 
4oi. ;  water,  4oz.  No.  3.  Sulphuret  of  potassium, 
|oz.  ;  water  2oi.  After  dissolving  the  logwood  by 
boiling,  add  No.  3  to  No.  2,  until  the  iron  assumes  a 
black  colour  ;  then  add  this  compound  to  No.  1,  and 
boil  a  few  minutes.  Add  cyanuret  of  potassium, 
\  <'■■•  ,  which  fixes  the  colour.  For  ink,  add  gum  and 
alcohol ;  for  stamping  with  dies  add  grease. 

Boiler  Incrustation. — Messrs.  O.  Bruckmann 
and  Sons,  of  Heilbron,  referring  to  the  efficiency  of 
zinc  as  a  preventive  of  the  incrustation  of  steam 
boilers,  give  the  details  of  three  trials  of  zinc  scrap 
laid  in  the  boiler,  all  of  which  were  attended  with 
the  most  favonrable  results  under  circumstances 
where  every  other  means  failed.  As  a  result  of 
their  experience,  they  recommend  th%  use  of  one 
kilogramme  of  zinc  scrap  per  month  per  horse- 
power ;  a  quantity  that  would  vary  somewhat 
according  to  the  quality  of  the  water. 

New  Ironmnking  Process. — The  members  of 
the  Manchester  Scientific  and  Mechanical  Society 
paid  a  visit,  on  Friday,  to  the  Standard  Iron  and 
Steel  Works  Company  (formerly  Bolckow,  Vaughan, 
aiid  Co.),  Gorton,  to  inspect  a  new  process  for 
making  iion  and  steel,  patented  by  Mr.  Samuel  K. 
Smyth.  About  six  or  seven  tons  of  common  scrap 
irou  were  melted  in  an  ordinary  cupola,  and  run 
ioto  a  Bessemer  converter,  the  current  of  air  from 
the  blowing  engines  being  used  to  introduce  certain 
chemical  compounds  and  reagents  into  the  molten 
metal  for  the  purpose  of  eliminating  impurities. 
This  was  done  at  a  sacrifice  of  only  a  small  per- 
centage of  iron.  The  process  of  refining  nnd  puri- 
fying occupied  between  nine  and  ten  minutes,  and 
the  quality  of  the  production  appeared  to  bo  in 
every  way  satisfactory.  Both  gray  and  white  iron 
can  be  produced  of  u  high  specific  gravity  and  of 
great  density.  A  number  of  test  bars  made  by 
Mr.  Smyth's  process  from  gray  iron  were  sub- 
mitted for  inspection.  The  cast-iron  test  bars 
were  I  n  square  and  4ft.  8in.  long,  and  at  the  time 
of  testing  were  placed  upon  supports  4ft.  Gin.  apart. 
The  weight  was  ^ponded  in  the  centre  upon  a  knife 
edge,  the  deflection  measuring  every  1001b.  up  to 
JiOOlb.  The  total  deflection  was  fonnd  to  be  1  375in. 
The  weights  were  then  gradually  removed,  and  when 
all  were  off  the  deflection  was  found  to  be  about 
0'062  of  an  inch  only.  The  weights  were  again 
placed  in  the  scale,  and  the  deflection  again  taken. 
When  7201b.  was  registered  the  deflection  was 
2  078tn.  The  average  breaking  weight  of  five 
samples  was  733'61b.  The  material  works  as  easily 
as  ordinary  cast-iron.  It  is  intended  to  erect  an 
apparatus  for  making  wrought-iron  of  high  quality 
in  large  masses  without  piling  or  welding. 


[25706.]— Bogie  Locomotives.— On  July  26  I 
saw  No.  302  in  Stratford,  and  as  "  G."  (p.  516)  says 
that  301  and  303  are  the  only  ewriues  of  the  kind, 
it  is  now  plain  that  those  were  the  engines  I  snw. 
Mr.  Boyd  gives  me  the  impression  of  evading  the 
real  question.  I  have  not  pretended  to  know  any- 
thing more  than  I  stated  on  p.  28S.  Two  friends  and 
myself  saw  the  two  eniiiues  for  several  days  stand- 
ing as  I  have  described  them,  with  the  boilers  taken 
out  of  them.  The  date  1874  naturally  led  to  some 
little  wonder  as  to  what  could  be  the  matter  with 
boilers  only  a  year  and  a  half  old  :  hence  my  ques- 
tion. Mr.  Boyd  keeps  harping  on  the  new  fire- 
boxes, but  has  omitted  to  say  what  was  done  to  the 
boilers— why  they  were  taken  out.  That  is  what  I 
wanted  to  know  and  have  repeatedly  asked.  All  I 
can  tret  is,  however,  that  the  engines  have  not  had 
new  boilers.  My  question  was  a  very  simple  one, 
and  admitted  of  a  simple  answer.  The  information 
is  not,  however,  of  very  great  importance.— S. 
Mayer. 

[26140.]— Horizontal  Air-Pump,  Condenser, 
and  Hot  Well.— I  am  obliged  to  "  Young  Scotch 
Mechanic  "  for  hii  kind  information  relative  to  the 
above,  and  beg  to  inform  him  that  I  do  not  know  of 


man.  His  appetito  is  excited  by  trees  "  pleasant  to 
the  sight "  (as  Moses  calls  them) ;  the  organ  of  sight 
first  directs  him  to  fruit,  and  its  fragrance  presently 
allures  him.  Fruit,  no  doubt,  was  the  primary  and 
most  congeuial  repast.  It  has  been  objected  that, 
as  the  ourang  under  man's  training  learns  to  enjoy 
animal  flesh,  so,  whatever  was  or  was  not  man's 
original  and  natural  food,  experience  teaches  us  that 
he  can  now  live  on  animal  food  with  impnnity. 
With  apparent  impunity,  I  allow.  This  denotes  that 
the  alimentary  organs  hnve  a  certain  range  of 
adaptability  to  a  treatment  not  strictly  natural. 
Just  so ;  a  lamb  doing  a  long  sea  voyage  was  induced 
to  eat  flesh  meat,  and  afterwards  refusal  grass. 
Few  of  those  who  feed  upon  flesh  are  aware  of  the 
enormous  amount  of  excruciating  pain  that  is  in- 
flicted to  satisfy  their  appetite.  The  slaughter- 
house  is  B3ldom  visited  by  persons  whom  its  struggles 
and  shrieks  will  deeply  pierce.  Young  people  early 
trained  to  slaughter  gradually  lose  all  sympathy 
with  the  beast,  and  have  their  feelings  blunted. 
Were  every  one  forced  to  kill  for  himself  all  the 
animals  whose  limbs  he  devours,  his  sympathies 
would  be  a  check  on  his  desire  for  flesh.  In  all  God's 
works  there  is  harmony  of  design.  It  is  not  for 
nothing  that  he  has  implanted  in  us  such  anaversion 
to  taking  life,  such  a  horror  of  shedding  blood,  and 
such  a  heart-sickness  on  witnessing  it.  If  we  shrink 
from  the  task  of  butchery,  and  shun  the  scene  of 
slaughter,  cau  it  be  right  to  impose  it  on  others,  not 
for  any  necessity  to  us,  but  purely  to  gratify,  to 
pamper  our  appetite  ?  Diogenes  observed  that  we 
might  as  well  eat  the  flesh  of  men  as  the  flesh  of 
other  animals."  And  Cicero  remarked  that  "man 
was  destined  to  a  better  occupation  than  that  of 


any  mechanism  for  opening  and  shutting  the  injec- 
tion cock  of  horizontal  condensing  engine.  I  desired 
to  know  if  it  was  necessary  to  open  and  shut  the 
injection  cock  with  every  stroke  of  the  engine ;  if 
not,  we  only  need  have  an  ordinary  water  cock  to 
shut  off  when  engine  is  standing.  I  am  afraid  the 
plan  of  fixing  the  valves  in  a  large  plate  fitted  in 
condenser  would  he  rather  too  expensive  for  an  en- 
gine so  small  as  14in.  diameter  of  cylinder.  I  have 
heard  of  the  air-pump,  condenser,  and  hot  well  being 
cast  in  one  piece,  ana  the  valve  seatings  shrunk  in 
their  places,  but  I  cannot  find  out  how  it  is  done.  I 
inclose  a  rough  sketch,  which  will  explain  what  I 
mean. — Porter. 

[26210.]— Moonstone.— I  wish  correspondents 
would  give  authorities  for  their  statements.  On 
p.  365  Mr.  Lancaster  says  that  moonstone  is  a 
variety  of  felspar,  and  natural.  On  p.  390,  "  Peck- 
suiff"  savs  it  is  an  "  artificial  paste,"  made  of  glass, 
Ac.  If  Mr.  Bristow  is  any  authority,  moonstone  is 
a  natural  product.  Will  "Pecksniff"  supply  his 
authority  for  the  statement  that  it  is  artificial  ?— 
H.  W.  B. 

[26257.1— Animal  and  Vegetable  Food.— I  find 
that  "  M~R.CS."  is  just  as  ignorant  as  Mr.  Rendell 
and  Mr.  Lancaster  in  regard  to  the  question  of 
animal  and  vegetable  food,  and  I  decidedly  think  it 
would  be  better  if  he  were  to  keep  a  strict  silence  on 
the  subject  of  diet.  The  question  is  this :  "  Is  man 
justified  in  slaughtering  animals  for  his  food,  seeing 
that  they  are  exquisitely  sensible  of  pleasure  and 
pain  ?"  The  answer  is  :  That  if  the  flesh  of  animals 
be  necessary  to  our  welfare,  then  we  are  justified, 
provided  that  no  needless  pain  be  given  ia  the 
slaughter.  But  if  health,  strength,  and  happiness 
can  be  maintained,  and  equal  longevity,  without 
flesh  meat,  then  neither  wisdom  nor  benevolence  can 
sanction  the  practice,  especially  with  the  cruelties 
that  are  daily  perpetrated  in  it.  The  poet  Ovid 
diffusely  describes  the  moral  excellence  of  the  Golden 
Age,  and  elsewhere  adds  his  condemnation  of 
slaughtering  beasts : — 

Not  eo  the  golden  ago,  who  fed  on  fruit. 
Nor  durst  with  bloody  meals  their  months  pollute. 
Thou  birds  in  airy  gpuce  might  safely  move. 
And  timorous  linres  on  heaths  securely  rove ; 
Nor  needed  fish  tho  guileful  hooks  to  fear ; 
For  all  was  peace,  and  that  peace  sincere. 

Can  we,  then,  suppose  that  man  was  originally 
tempted  by  the  sight  of  other  animals  to  kill  tbem 
for  food?  There  is  a  beauty  in  them,  it  is  true; 
their  symmetry  and  movements  delight  us;  but  this 
beauty  does  not  excite  ourappetite.  Again,  suppose 
an  animal  killed  by  accident,  or  even  by  desigu,  and 
its  skin  removed,  would  the  sight  or  the  smell  excite 
desire  of  eating  it  ?  Would  they  not  rather  excite 
horror  and  aversion  ?  In  a  warm  climate  must  not 
the  (lend  flesh  have  speedily  caused  insuperable  loath- 
ing ?  Mangled  and  gory  limbs  do  not  gratify  sight, 
smell,  nor  yet  taste.  Man,  therefore,  cannot  have 
been  originally  carnivorous.  What  objects  would 
naturally  entico  his  appetito  ?  The  herbivorous 
animal  is  attracted  by  a  grassy  lawn  ;  but  not  so 
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I  pursuing  and  cutting  the  throats  of  dumb  creatures." 
Plutarch  remarks,  How  could  man  bear  to  see  an 
impotent  and  defenceless  creature  s'aughtered, 
skinned,  and  cut  up  for  food  ?  How  could  he  endure 
j  the  sight  of  the  convulsed  limbs  and  muscles  ?  How 
I  could  he  bear  the  smell  arising  from  the  dissection  ? 
Whence  came  it  that  he  was  not  disgusted  and 
I  Btruck  with  horror  when  he  came  to  handle  the 
bleeding  flesh,  and  clear  away  the  clotted  blood 
i  and  humours  from  the  wounds  ?  We  should,  there- 
fore, rather  wonder  at  those  who  first  indulged 
|  themselves  in  this  horrible  repast  than  at  such  as 
I  have  humanely  abstained  from  it."  Pythagoras, 
|  according  to  Ovid,  draws  the  line  for  slaughter  as 
follows  -. — 

Tako  not  away  the  lifo  you  cannot  give. 
For  all  things  have  an  equal  right  to  live. 
Kill  noxious  creatures,  whom  'tis  sin  to  sire: 
This  only  just  prerogative  we  have  ; 
But  nourish  life  with  vegetable  food, 
And  shun  the  sacrilegious  taste  of  blood. 

But  perhaps  "  M.  R.  C.  S."  is  not  aware  that  the 
gravy  from  his  nice-broiled  steak  and  sirloin  of  beef 
is  nothing  more  than  the  blood  of  the  auimal  held  in 
the  fibres ;  and  where  would  your  steak  be  if  you 
bad  to  slaughter  the  animal  from  which  it  came ? 
But  perhaps  you  would  not  object  to  it.  Man's 
original  food  and  natural  food  must  be  his  best 
food.  Nevertheless,  I  shall  now  pursue  a  line  of 
argument  independent  of  all  which  has  preceded. 
The  human  body  in  every  instant  undergoes  change  ; 
it  perpetually  moves,  perpetually  decays,  and  per- 
petually has  to  be  rebuilt.  The  action  of  the  atmo- 
sphere on  the  blood  is  the  ultimate  cause.  Air  re- 
ceived into  the  lungs  meets  the  dark  blood  of  the 
veins— dark  because  charged  with  carbon— the  air 
attracts  the  carbon  out  of  the  blood,  and  leaves  it 
scarlet ;  the  carbon,  united  to  the  oxygen  of  the  air, 
makes  carbonic  acid— a  suffocating  gas  which  is 
breathed  out.  A  portion  of  oxygen  remains  in  the 
blood,  which  is  now  driven  by  the  heart  into  the 
arteries,  and  reaches  all  parts  of  the  system.  In  its 
passage  it  diffuses  auimal  heat,  replaces  deficiencies, 
and  takes  up  all  the  decayed  matter,  which  again  it 
carries  back  to  the  lungs,  unless  it  finds  some  other 
exit.  Thus,  muscles,  tendons,  nerves,  bones,  nails, 
hair,  and  all  the  solids  and  all  the  fluids  of  the  body, 
perpetually  decaying,  are  perpetually  renewed  by  the 
blood,  which  has  been  called  liquid  flesh.  And  since 
the  anatomy  of  man  is  the  same  as  frugivorous 
animals,  and  does  not  resemble  that  of  the  caruivora, 
his  food  must  be  tho  same  as  theirs.  With  Sir  John 
Sinclair  I  hold  that  flesh  meat  causes  a  desire  for 
alcoholic  liquors,  "  to  obviate,  in  Borne  degree,  the 
septic  tendency"  of  flesh—  ie.,  to  counteract  the 
tendency  of  animal  food  to  putrefy.  Teetotallers 
greatly  err  when  they  eat  more  flesh  because  they 
have  abandoned  intoxicating  drink.  Physiology 
teaches  that  if  they  renounce  the  latter  they  should 
dispense  with  the  former ;  that  is  the  true  way  to 
abate  the  craving  for  intoxicating  liquors.  As  soon 
as  Noah  had  received  permission  to  eat  animal  food 
h0  made  wine  ^t^y< 
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when  called  by  the  Prophet  Isaiah  to  weeping:  and 
mourning,  on  the  contrary  betook  themselves  to 
eating  flesh  and  drinking  wine.  Solomon  unites 
"wine-bibbers"  to  "riotous  eaters  of  flesh." 
Among  the  historical  nations  of  Europe  we  have 
many  bright  examples  of  men.  eminent  for  (renins or 
talent,  discarding  the  use  of  flesh  meat ;  and  some  of 
them  (as  we  know)  without  any  philosophical  reason- 
ing on  the  subject,  adopted  their  diet  from  experience 
that  under  it  they  could  study  with  greater  freedom 
and  energy.  I  refer  to  such  men  as  Pythagoras, 
Menedemus,  Zeno  the  Stoic,  Epicurus,  and  many 
other  philosophers  of  antiquity,  to  our  own  immortal 
Newton  and  Lord  Byron.— A  Vegetarian. 

[28257.]— Animal  and  Vegetable,  Food.— "  A 
Vegetarian."  writing  to  our  last,  is  a  precise 
analogue  of  the  person  to  whom  I  referred  in  case 
"  B,"  26267.  page  414.   The  case  I  gave  referred  to 
one  man  only,  and  not  to  erery  living  man.  To  use 
"Vegetarian  s"  words—"  I  am  also  surprised  "  that 
he  should  imagine  all  men  to  be  alike,  and  that  he 
should  construe  one  man  into  the  whole  race.  The 
person  to  whom  I  referred  was  my  own  father,  and 
I  may  say  that  no  man  after  the  first  six  or  twelve 
months  of  his  vegetarian  life  could  have  held  firmer 
to  the  principles  of  vegetarianism  and  adhered  to 
its  teachings  more  than  he  did.    Every  obtainable 
vegetable,  cooked  in  every  possible  manner,  served 
as  nis  food  for  over  a  period  of  three  years ;  then, 
as  I  described  in  a  former  answer,  he  found  he  had 
made  a  great  mistake ;  his  bodily  power  and  his 
brain  power  had  much  diminished  ;  in  fact,  he  wat- 
not  a  ghost  of  his  former  self.   Before  commencing 
the  vegetarian's  diet  he  was  an  equal  to  any  man 
and  those  who  knew  him  best  will  remember  this  t. 
be  so.   Fond  of  manual  labour,  he  would,  in  worl 
ing  out  any  practical  result  from  a  theoretic: 
deduction,  work  longer,  harder,  and  be  less  fatigin 
than  any  one  of  onr  workmen ;  his  brain  alwn 
clear,  was  ready  at  a  moment  to  carry  out  n 
project ;  and  in  nearly  every  case  he  accomplished  I 
ends  he  wished  to  obtain.   For  the  first  tw< 
months  all  went  well ;  the  next  twelve  be  bee: 
more  fatigued  with  his  ordinary  labour;  and 
third  year  he  became  mnch  worse  ;  this  year  he 
deavoured  to  make  up  for  the  loss  by  rep< 
country  visits ;  still  he  held  to  vegetarian  print" 
although  warned  by  medical  men  of  the  hi 
standing;  and  towards  the  middle  of  the  f< 
year  he  caught  a  slight  cold,  to  which  after  a 
illness  he  had  to  succumb.   In  his  former  life 
would  scarcely  have  been  noticed  ;  his  strong 
oular  development  and  temperate  habits,  n 
bath  every  morning  would  soon  drive  aw: 
remnants ;  but  the  last  cold  neither  his  bnt 
his  temperate  habits,  nor  the  willing  effort- 
physicians  could  ward  off  the  ill  effects  V 
by  the  change  of  life  and  the  cold.    He  f< 
when  too  late,  that  he  had  made  a  great  mist 
was  willing  to  take  beef -tea  and  other  pre) 
of  animal  food ;  but  his  willingness  came 
Let  me  warn  others  who  may  think  of  t 
vegetarian  diet,  and  are  now  in  the  middl 
lives,  not  to  do  so.   It  may  be  with  yon 
and  then  you  may  remember  this  warnii 
are  young  and  in  full  health,  then  you  i 
will,  try  the  vegetarian  diet.   This  kind 
forms  a  precise  analogy  with  the  changt 
make  in  emigrating.   There  are  man- 
whom  circumstances  compel  to  leave  t! 
but  the  majority  picture  to  themselves  ■ 
more  gold  in  them,  work  easier  pet 
better  paid  for;  and  with  such  ideas  ti 
dear  old  coast.    How  much  misery 
wretchedness  is  the  result,  is  not  fo, 
The  same  thing  takes  place  in  regard 
yon  live  comfortoblv,  have  a  smaU  sh: 
that  flesh  is  heir  to  r   If  so,  why  chan 
bear  those  ills  we  have  than  flv  to  o 
know  not  of  P   I  have  given  below 
some  of  our  leading  physiologists  w 
give  the  palm  to  in  their  especial 
Carpenter,  in  his  "  Principles,"  says 
stomach  and  intestinal  canal  ef  t 
animal,  adapted  only  to  the  digestioi 
sisting  of  materials  similar  to  thos< 
would  be  totally  useless  to  an  anii, 
its  general  organisation  from  obi., 
than  vegetable  food  ;  for  on  the  otl. 
and  hoofs  of  the  herbivorous  quadr. 
little  assistance  to  an  animal  wis 
general  conformation  adapted  it  ' 
animal  prey.    It  will  be  present 
regard  to  his  organisation,  man  b 
diate  place  between  the  purely  he 
irely  carnivorous  tribes,  being  c 

T  exclusively  upon  either  kind 

rionsly  intended  by  Nature  t> 

nbination.   .    .   .   Now  the  < 

ty  be  regarded  as  intermediate  > 

tremes.  The  construction  of 

ratns,  as  well  as  his  own  instin 
Ant  to  a  mixed  diet  as  that  whi< 
iis  wants.   It  does  not  appear  tL 
of  ordinary  vegetables  only  is  fav< 
development  of  either  his  bodily  o 
Dr.  Lawrence,  F.B.S.,  says  : 
us  that  the  constant  use  of  anim: 
natural  and  wholesome  to  tb 
Samoiedes,  the  inhabitants  of  T. 
Ac.,  as  the  most  careful  admixtu . 
animal  matter  is  to  us.   Wo  < 
Bussians  who  winter  on  Nova  Z- 
imitate  the  Samoiedes  by  drinl 


blood  an 

health. 

Archipf 

North  • 

witbou 

former 

the  gi 

eat  tl 

keen 

daint 

warn 

oil. 

tion 

Gen 

or  ' 

obt 

un« 

— i 

CO 

Is 
hi 

B 
n 
y 


Aug.  4,  1876. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  593. 


543 


" '  Saul  Bymea '  has  not  tri ven  me  the _iiifonn.it ion  1 
wanted  to  know."  There's  nothing  like  asking  for 
a  thing  as  if  you  had  a  right  to  it.  Bnt,  however, 
"  W.  C.  D."  knows  now  what  he  "  might "  do,  and 
what  I  "  may  "  do.— Saul  Bymea. 

[20260.1  —  Watchmakers*  Lamp.  — There  are 
two  simple  lights  which,  in  absence  of  gas,  will  give 
the  light  yon  need.  A  is  a  metallic  tube  containing 
a  sperm  or  paraffin  candle,  and  a  spiral  spring  which 
keeps  the  wick  always  at  the  same  level — the  com- 
mon candle  lamp.  D  is  a  cobbler's  or  shoemaker's 
glass  globe  0  inches  in  diameter,  filled  with  clear 
spring,  rain,  or  distilled  water.  One  is  supported  on 
three  wires  at  top  of  a  wooden  post,  the  other  is 
supported  on  a  ring  like  that  of  a  retort  stand.  C 
ia  the  wooden  foot  carrying  the  whole  apparatus. 
The  flame  should  be  adjusted  so  that  its  centre  shall 

!  

arranged,  the  water  in  the  glass  acts  like  a  bull's- 
eye  lens  to  concentrate  upon  the  watch  a  large  part 
of  the  rays  of  light  from  the  candle,  which,  without 
the  globe,  would  be  diffused.  It  will  give  the  light 
of  eight  or  ten  candles.  Cork  the  globe  loosely,  so 
that  dust  shall  not  enter,  and  yet  so  that,  if  tjha 
water  expands  by  hent.  the  globe  shall  not  burst. 
The  water  will  not  need  renewing  moro  than  once  or 
twice  a  rear.  If  gas  is  at  hand,  then  the  hydrodiop- 
tric  gaslight  (see  page  301  of  Np.  532,  June,  1875)  is 
the  best  light  for  amateur  or  professional  watch- 
makers.—Giues. 

[26300]— Heat  Spots  on  the  Sun. —  It  may 
interest  "Saul  Bymea"  and  Mr.  Bottone  to  learn 
the  state  of  tho  atmosphere  here  in  tho  Baltic  pro- 
vinces on  and  about  the  dates  named.  For  tho 
week  ending  May  1st  (new  style  13th),  my  diary  says, 
**  Fine  weather,  but  cold  ;"  tho  "cold"  averaging, 
morning,  3° ;  evening.  3r°  of  frost,  by  Beaumur.  For 
*  month  previous  to  the  week  I  speak  of,  the  ther- 
mometric  readin*B  averaged  much  higher.  For  a 
fortnight  subsequently  wo  had  a  return  of  winter, 
the  glass  occasionally  going  down  to  4'  B.  below 
freezing.  For  the  week  ending  May  20th  (June  10th) 
my  authority  says  tho  weok  commenced  with  cold — 
13  B.  of  heat  only— but  soon  changed,  for  on  Tues- 
day the  thermometer  showed  19°,  and  the  following 
days  22°,  23\",  25',  and  19J  respectively.— Griffin. 

[28331.]— Heating  Apparatus  for  Small  Green- 
houses.— "  W.  H.  E.  B.  L."  (page  400)  appears  to 
be  in  the  same  delicious  state  of  perplexity  as  that 
in  which  I  found  myself  some  years  ago  when  I 
wanted  to  heat  a  small  greenhouse  by  gas  ;  and  in 
sympathy  with  him  and  numerous  others  who  ever 
and  anon  made  fruitless  inquiry  for  an  efficient 
mode  of  attaining  this  end,  I  send  you  the  following 
particulars  of  a  littlo  design  of  my  own,  which  has 
ntood  the  test  of  many  winters,  and  been  instru- 
mental in  preserving  many  thousands  of  plants.  It 
is  economical,  mine  costing  in  mid-winter  (always 
alight)  $d.  per  hoar  in  a  greenhouse  10ft.  by  8ft. ;  it 
requires  the  minimum  of  attention ;  is  thoroughly 


in  any  temperature ;  and  if  properly 
!— a  matter  of  small  difficulty— leaves 
i  atmosphere  of  the  house  free  from  taint.  Pre- 
suming that  the  apparatus  may  be  of  galvanised 
iron,  zinc,  or  copper— preferably  the  last,  if  cost  be 
no  obstacle — the  accompanying  sketch  (albeit,  tho 
handiwork  of  no  professed  limner)  will  almost  ex- 
plain itself.  A  is  the  boiler,  cylindrical  in  section, 
and  tapering  upwards,  having  half  a  dozen  tubes 
running  through  it ;  F  representing  plan  of  lower 
end.  Around  this  boiler  is  soldered  the  square 
chamber,  E,  through  which  tho  lower  end  aforesaid 


having  in  its  front  an  oval  opening.  Inside  this  front, 
and  having  a  corresponding  opening,  _  must  be 
attached  a  Jin.  iron  plate  to  secure  rigidity  when 
screwing  np  the  cover  to  an  air-tight  joint.  The 
cover,  G,  is  of  similar  iron,  with  a  hole  in  its  centre 
to  admit  the  screw,  H,  and  an  inch  greater  area  all 
round  than  the  opening,  to  the  inner  side  of  which  is 
fixed  an  indiarnbber  washer  lin.  diameter.  The  cover, 
G,  is  shown  with  the  screwing-up  tackle  attached  ; 
but  to  pnt  it  into  position  unscrew  thumb-screw.  I, 
and  pass  the  T-Bhaped  piece  inside  and  across  the 
opening  ;  slip  the  screwed  end  of  H  through  hole  in 
cover,  and  bring  the  two  surfaces  up  to  a  point  by 
aid  of  the  thumb-screw,  I.  B  is  a  cap  fitting  on  top 
of  boiler,  to  which  is  attached  the  chimney,  C.  D  D 
are  the  water-pipes,  one  of  which  passes  through  the 
chamber,  E,  to  be  inserted  in  lower  end  of  boiler,  the 
joint  round  said  pipe  being  soldered  to  make  it  tight. 
All  chimney  joints  and  cap  on  top  of  boiler  should 
be  soldered  where  practicable,  or  served  with  a  mix- 
ture of  red  and  white  lead  on  strips  of  cloth,  and 
the  chimney  should  take  a  circuitous  course  in  its 
exit,  no  as  to  abstract  all  possible  heat.  The  small 
slot  in  back  of  chamber  shows  where  air  is  supplied 
from  the  ontBide,  and  the  little  circle  in  end  of  cover 
represents  a  bit  of  glass  fixed  in  it  to  allow  observa- 
tion without  uufastening.  The  opening  supplying 
air  should  be  covered  with  a  bit  of  fiue  canvas  or 
similar  material,  to  prevent  wind  blowing  out  gas, 
and  the  chimney  top  should  be  protected  with  in- 
verted covers,  aB  shown  at  J,  for  a  like  purpose. 
When  I  say  I  have,  by  this  apparatus,  preserved  for 
several  winters  bedding  plants  numbering  from  50  to 
80  dozens,  its  success  will  be  apparent,  and  I  will 
willingly  amplify  the  explanation  if  it  be  necessary. 
Gas  should  always  be  used  through  a  Bunsen  burner. 
— Ishtar. 

[20360.]— Deep  Sea  Specimens.— Mr.  Sbrnb- 
Bofe's  interesting  letter  would  bo  even  more  interest- 
ing if  he  would  kindly  draw  figures  of  the  more 
marked  forms  of  diatomacese  found  in  the  "Dol- 
gelly  earth,"  when  we  microscopists  of  the  English 
Mechanic  would  feel  much  pleasure  in  studying 
them  and  identifying  them,  if  our  kind  Editor  would 
insert  them.  There  is  evidently  a  great  deal  of  in- 
terest taken  in  microscopy  by  the  readers  of  this 
paper,  and  I  am  confident  that  much  might  be  learnt 
if  all  those  correspondents  who  find  objects  which 
are  new  to  them  were  to  copy  them  and  request 
identification.  Very  many  new  forms  would  be 
brought  to  light,  and  much  interesting  knowledge  as 
to  locality,  Ac.}  bo  gained.  I  should  be  very  glad  to 
exchange  a  slide  of  Hackbridge  gatherings  for  a 
slide  of  tho  said  "  Cwmbychan  earth,"  if  our  kind 
Editor  would  receive  thorn  under  his  charge.  — 
M.  Q.  C. 

[20370.]— Dairy  Building.— Perhaps  "  Sir  Von  " 
may  feel  disposed  to  udopt  the  plan,  in  building  his 
dairy,  which  is  found  to  answer  very  well  in  my 
locality.  There  is  such  a  place  attached  to  my 
house,  and  I  can  assure  the  querist  that  it  is  a  most 
useful  appendage  to  a  farm  or  a  gentleman's  house, 
summer  and  winter  alike.  When  about  to  build  a 
"  ladenik,"  or  ice-house,  the  moujiks  firstly  remove 
the  earth,  as  if  for  a  cellar.  The  size  of  the  excava- 
tion is  determined  by  the  number  of  milking  cows  to 
be  kept.  Secure  the  sides  with  bricks  or  stone  in 
the  usual  way.  Then  is  commenced  an  inner  chamber, 
so  much  smaller  than  the  largest  as  to  leave  a 
roomy  passage  all  round.  Bound  beams  being  the 
universal  material  used  here  for  building  houses, 
Ac.  it  is  only  natural  that  they  should  be  employed 
in  the  construction  of  the  repository  for  ice,  wood 
being  an  excellent  non-conductor.  My  ice-chamber 
is  about  10ft.  deep  by  14ft.  square.  Its  roof  is  the 
flooring  of  the  next  story,  and  the  only  entranco  to 
it  is  by  a  double  trap-door  in  that  story,  through 
which  the  ice  or  snow  is  thrown.  Long  tables,  or 
wide  and  strong  shelves,  should  be  placed  on  the 
four  sides  of  the  ice-chamber,  in  the  passage  above 
referred  to.  When  completed,  you  have  a  multum 
in  parvo,  for  the  place  can  be  put  to  many  uses.  At 
all  seasons  you  can  keep  your  new  milk,  cream, 
butter,  Ac,  there.  You  may  hang  your  meat  and 
game  there.  If  you  aro  a  lover  of  foaming  "  nut- 
brown  homo-brew'd,"  it  is  a  first-class  place  in 
which  to  keep  your  barrel.  There  are  two  floors 
above  my  ice-chambor.  The  roof  is  of  wood— inch 
planks  laid  double.  Temperature  in  the  passages, 
47"  Fahr.— Gkiffin. 

[20W0.]— Cleaning  Silver  Filigree  Work.— 
The  following  directions  were  given  to  mo  by  a 
silversmith  in  Christiania  i — "  Silver  filagree  work 
is  best  cleaned  by  the  application  of  spirit  of 
ammonia  by  means  of  a  soft  brush,  and  afterwards 
thoroughly  washing  in  soft  soap  and  warm  water,  and 
rinsing  in  clean  warm  water  and  quick  drying  by  linen 
rags,  blotting-paper,  or  some  similarclean  absorbent." 
Should  this  method,  after  several  repetitions,  cease 
to  have  the  required  effect  the  article  will  have  to 
be  sent  to  a  silversmith  to  be  heated  and  boiled  in 
acid.  The  best  mode  of  preservation  is  to  wrap  the 
article  in  tissue  paper  before  placing  it  in  tho  case. 
— W.  P. 

1 20111.]  —  Science  Calculations.  —  (A)  The 
volume  of  the  copper  wire  whose  length  is  t,  and 

diameter  d,  in  yards,  is  I  t  ~  ;  and  tho  weight  of 
4 

a  cubia  yard  of  copper  is  8  878  x  27  x  021  = 
14,tt711b. ;  therefore  the  weight  of  the  wire  =  vol.  x 
weight  of  unit  vol.  •*>  &  l»  <Z>  x  14,971.  But  the 
weight  of  this  length  of  wire  equals  lib.  by  the 


projects  a  few  iucheB,  as  shown  by  dotted  linos,  and  '  question  ;  therefore  we  have  the  equation— 


14971  Ud1 


=  u 


■»»»s*a^i  • 


Changing  d  into  inches, 
4  x 


9  = 


14971  J 


361  _ 


14971  I 


(B)  The  Greek  letter  »  is  always  the  symbol  of  the 
numerical  quantity,  31410,  which  is  tho  ratio  of  tho 
circumference  of  a  circle  to  its  diameter. — C.  W. 

Hodgson. 

[20120.1— St  eat  it.?.  —I  beg  to  tendor  my  thanks  to 
"  Alpha  Beta  "  for  his  notice  of  my  query,  in  which 
he  asks  me  to  be  more  explicit.  What  I  require  is 
a  composition  that  can  be  easily  moidded  to  any  re- 
quired shape,  and,  when  so  moulded,  to  bear  a  smooth 
surface,  hard,  and  capable  of  resisting  heat. 
Further  informntiou  will  be  thankfully  received.— 
Factum. 

[20*50.]— Earth's  Shadow.— Common  globular 
bodies  do  cast  a  conical  shadow.  It  is  easily  seen 
that  if  wo  have  a  globe  whose  diameter  is  2ft.,  the 
distance  of  the  apex  of  its  shadow  is  approximately 
eqnal  to  the  sun's  distance  divided  by  its  radius  = 
=  208ft.  nearly.    Since  the  angle  of  which  this 

44 

is  the  tangent  is  about  89°  43*  50",  its  complement, 
or  10'  10",  is  the  deflection  from  parallelism. — C.  W. 
Hodgson. 

[26155.]— Purfling  Violins.— The  treasures  con- 
tained in  the  back  numbers  of  "our"  Enolibh 
Mechanic  are  inexhaustible.  At  p.  115,  Vol.  III., 
I  find  the  following  method  of  purfling  violins, 
which  I  reproduce,  as  it  may  interest  many : — 
"Violins  are  purfled  with  a  small,  double-edged 
cutting  gauge,  which  may  be  made  according 
to  figure.     .1  is  u  piece  of  hard  wood,  with  a 


Bmall  hole  at  b,  through  which  are  inserted  and 
wedged,  or  otherwise  firmly  fixed,  two  small  pieces 
of  watch  spring,  or  steel,  1  and  2,  which  must  be 
well  sharpened,  and  accurately  shaped  in  the  form 
of  lancets.  A  should  not  be  more  than  iin.  thick. 
The  tool,  when  made,  is  passed  carefully  round  the 
edge  of  the  violin,  well  guided  by  the  shoulder.  Cut 
two  parallel  lines,  between  which  the  wood  may  be 
chiselled  out  with  a  very  sharp  bradawl.  This  is 
the  maker's  mode.  Possibly  the  groove  might  be  cut 
also  with  the  slide  rest  drill."  1  have  heard  that  a 
complete  set  of  the  English  Mechanic  is  worth 
£8,  and,  considering  the  inexhaustible  store  of 
knowledge  it  contains,  it  is  cheap  at  that  money.— 
A.  F.  J. 

[26463.]— Diatoms  or  Not  Diatoms  P— I  am 
obliged  to  "  M.  Q.  C."  for  his  information  on  this 
subject,  and  also  for  his  obliging  offer  to  send  me 
some  of  the  Hackbridge  skimmings,  but  I  have 
since  found  at  tho  bottom  of  a  ditch  a  variety  of 
diatoms  containing  most  of  the  forms  described  in 
his  letter,  and  have  submitted  them  to  the  acid  test, 
which  they  have  borne  successfully,  so  need  not 
trespass  on  his  liberality.  Whilst  on  the  subject  I 
may  mention  that  last  autumn  I  procured  a  bottle 
of  sea-water  and  found  in  it  only  a  few  monad-like 
creatures,  but  no  diatoms ;  the  bottle  and  contents 
remained  untouched  until  a  few  days  ago,  when  I 
observed  a  brown  scum  hod  formed  on  the  surface, 
and  on  examining  some  of  it  with  a  lin.  objective 
I  found  it  to  consist  of  pure  diatoms  in  thousands, 
all  of  one  kind— viz.,  like  Navicula.  These  bore 
the  acid  test,  which  left  them  perfectly  clean  and 
brilliant.  There  was  no  seaweed  or  other  sub- 
stance in  the  bottle  except  the  water  and  the 
formation  of  the  diatoms,  which,  under  the  circum- 
stances, seems  curious. — V.  V. 

[20401.]— Air  Pressure.— On  p.  493,  col.  2,  the 
tenacity  of  gun-metal  ia  Bet  down  at  6,0001b.,  and 
not  30,0001b.,  as  I  think  I  wrote  it.  There  is  a 
wrong  sigu  in  tho  last  equation  but  one,  which 
should  read  thus:— 4  x1  +  36  x  4  x  m  m  64.  In 
the  numerator  of  the  last  equation  the  vinculum 
has  been  omitted ;  I  think  I  wrote  it  thus— 
x  =  -30*  ^1290  +  54  =  .37„  nearlr 
?| 

Here  the  root  sign  has  the  same  signification  as  if 
■/  (1296  +  54)  had  been  written. — Ex-Blacksmith, 
Gorton  Brook. 

[26472.]— Making  Coal  Gas  in  Bmall  Quanti- 
ties.—I  really  do  not  think  that  J.  F.  Floyd  could 
conveniently  moke  gas  at  home  from  coal.  Doubt- 
loss  there  is  no  great  difficulty  in  fitting  up  a  mode- 
rate-sized cast-iron  retort,  which  might  be  heated  in 
a  good  kitchen  fire,  and  give  sufficient  gas  to  last 
half  an  hour  as  desired ;  but  even  then  some  kind  of 
receiver  would  be  needed,  in  order  to  deliver  the  gas 
under  an  equable  pressure.  This,  and  the  bother 
and  expense  of  firing,  would  detract  considerably 
from  the  adaptability  of  the  arrangement  to  home 
purposes.  Some  time  ago— viz.,  in  Vol.  X.,  p.  379, 
of  the  English  Mechanic  —  an  apparatus  was 
described  and  figured,  which,  if,  slightly  simplified 
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[28666.]  —  Lift  and  Force  Pumps.  —  Square 
diameter  of  pump  barrel  in  inches  multiplied  by 
'034  and  by  the  length  of  stroke  in  feet  equal  number 
of  gallons  per  stroke. 

0"  x  ?  stroke.        6  x  8  -  36 
034 


2-44S  gallons. 


7"  x  8*  stroke. 


7  x  7  =  40 
034 

1M 
147 

1-868 
3 


4' 908  gallons. 


8"  x  6  stroke. 


8x8  =  6* 
•034 


858 
108 


2176 
6 

10  880  gallons. 

— S.  Boae,  Wood  Green. 

[26668.]— Organ  Building.— Draw  one  stop  and 
take  out  one  pipe  belonging  to  that  stop.  In  its 
place  insert  a  gauge  like  that  in  the  accompanying 
figure,  being  a  bent  glass  tube  with  some  water  in  it. 


Press  down  the  note  corresponding  to  the  pipe  which 
has  been  withdrawn,  and  the  wind  will  alter  the 
level  of  the  water  so  that  at  b  it  wiU  be  considerably 
higher  than  at  a.  Measure  this  difference  in  height. 
If  it  be  2iin.,  then  you  have  a  2,in.  wind,— Fiild 
Gun  nib. 

[28660.]— Faulty  Daniell  Battery.— Tour  ar- 
rangement is  defective  in  two  respects.  Firstly, 
the  cardboard  cells  leak,  and  allowing  the  sulphate 
of  copper  solution  to  traverse  them,  cause  a  precipi- 
tation of  the  copper  on  the  sine,  thus  destroying  the 
galvanic  action.  Secondly,  the  battery  contains  no 
acid  or  saline  exciting  fluid  to  act  on  the  zinc,  so 
that  perforce  it  is  acted  on  by  the  "oose"  of  the 
sulphate  of  copper.  Now  as  to  remedy.  If  you  were 
to  make  Portland  cement  cells,  and  then  soak  them 
in  wax,  no  action  whatever  would  take  place ;  for 
the  wax  would  effectually  out  off  all  electrical  con- 
duction between  the  inside  and  outside  of  the 
porous  (P)  cell,  consequently  you  might  just  as  well 
use  an  earthenware  pickle- jar  for  a  porous  cell  as 
the  waxed  Portland  cement.  Nothing  will  serve 
your  end  so  well  as  real  porous  cells.  These  yen  can 
boy  for  less  money  than  you  have  already  wasted 
over  the  sulphate  of  copper :  or,  if  yon  have  a  mind, 
you  can  make  them  yourself,  in  the  following  mode  : 
—Procure  some  good  stiff  yellow  clay,  as  free  from 
stones  as  possible.  Knead  it  up  with  a  largo  quan- 
tity of  water,  so  as  to  get  a  very  thin  mud.  I  jet 
this  mud  stand  a  few  seconds  to  deposit  sand  and 
stones.  Decant  it  off  these,  and  allow  it  to  settle. 
Clear  water  will  remain  at  the  top,  and  may  be 
drawn  off  after  24  hours,  while  the  fine  cleaned  clay 
will  collect  below.  To  the  clean  clay  add  about  | 
by  bulk  of  finely-powdered  charcoal,  and  knead  well 
together.  This  is  to  increase  the  porosity  of  the 
cells.  When  the  clay  has  dried  sufficiently  to  admit 
of  moulding  in  the  hands,  it  should  be  rolled  out,  on 
an  oiled  board,  with  a  bottle,  into  a  sheet  about 
3-16in.  in  thickness ;  from  this  the  cells  can  be  made, 
using  a  well-oiled  cylinder  of  wood  as  the  form. 
After  being  made  to  shape,  and  the  seams  carefully 

Sined  with  a  little  clay  paste  made  rather  liquid  by 
e  addition  of  water,  the  cells  should  be  set  up  to 
dry,  and  not  touched  until  they  are  so  dry  as  to 
scratch  to  powder  under  the  nail.  When  they  have 
reached  this  stage,  they  may  be  put  either  on  the 
hob  or  else  in  the  cottage  oven,  until  they  are  per- 
fectly dry.  They  may  now  be  baked,  about  as  much 
as  ordinary  red  bricks  ;  and  the  "  Demoniac  "  will 
find  that  he  will  save  himself  a  demoniacal  lot  of 
trouble  if  he  even  induce  the  men  at  some  neigh- 
bouring brick-kiln  to  bake  his  cells  along  with  their 
bricks.  Trusting  that  this  may  prove  useful,  and 
that  the  "  Demoniac  "  will  be  as  successful  as  I 
have  been  with  the  cell,  I  need  only  mention  that 
the  porosity  of  the  resulting  cells  will  depend  to  a 
great  extent  on  the  amount  of  charcoal  introduced 
nto  the  clay  paste.— Bracciatoete. 


[26561.]  —Repairing  Mowing  Machine. —  I 
have  often  seen  them  stop  when  the  knives  are  not 

roperly  sharpened,  or  when  they  are  much  worn, 
don't  think  wooden  frame  machines  are  heavy 
enough  to  lie  to  the  work.  Make  the  horses  walk 
on  smart,  so  as  to  get  a  greater  speed.  I  may  add 
that  grass  cuts  very  tough  and  wiry  this  season.— 
Somersetshire  Farmer. 

[26562.]— Cornet-playing.— I  take  "J.  M."  to 
be  a  person  of  ordinary  sense,  and  I  ask,  supposing 
a  man  were  to  come  to  him  and  say,  "  I  have  been 
trying  to  perform  on  the  horizontal  bar,  but  I 
found  that  in  a  very  few  moments  my  arms  became 
so  tired  I  was  obliged  to  relax  my  hold :  can  you 
tell  me  of  any  chemical  I  can  rub  on  my  muscles  to 
harden  them,  and  make  them  endure  P  I  am  sure 
"J.  M."  would  smile  at  the  absurdity  of  the 
question,  and  would  reply  that  the  muscles  required 
educating  and  strengthening  by  daily  practice  and 
constant  exercise.  Well,  that  is  just  the  answer  I 
make  to  his  own  query.  The  muscles  of  the  lips 
and  the  jaws,  ana  those  about  the  root  of  the 
tongue,  require  educating  and  strengthening  by 
daily  exercise.  If  "  J.  M."  cannot  practise  every 
day  for  a  short  time,  be  can  never  hope  to  overcome 
the  difficulties  he  speaks  of.  To  obtain  proficiency 
on  the  cornet  requires— to  parody  Danton's  famous 
speech— Practice,  practice — ever  practice  !  Even  if 
the  querist  obtained  some  chem:oU  to  "  harden " 
his  lip,  he  would  be  no  better  off —nay,  he  would  be 
worse  off  ;  for  what  a  cornet-player  requires  is  not 
a  hard  lip,  but  a  strong  flexible  lip.  If  his  lip 
became  "  hard,"  he  might  as  well  have  wooden  lips 
to  blow  with.  I  know  that  beginners  are  constantly 
sighing  for  hard  lips,  and  strive  by  violence  and 
quackery  to  accomplish  what  can  only  be  done  by 
long  and  patient  practice.  It  is  a  question  of 
strengthening  the  whole  muscular  system  of  the 
lower  part  of  the  face,  and  not  of  hardening  a  pieoe 
of  flesh  in  one  particular  spot.  Tet  I  have  known 
young  players  actually  burn  their  lips  with  a  hot 


of  these  methods  if  he  chooses.  I  know  that  a  little 
saltpetre  is  very  good  when  the  lip  is  tender  from 
long  blowing ;  but  it  is  apt  to  produce  a  thick  scarf 
skin  upon  the  interior  surface  of  the  lip,  which  peels 
off  in  the  most  irritating  manner.— E.  J.  P. 

[26568.1  —  Cornet-playing.  —  Carry  the  mouth- 
pieoe  with  you,  and  apply  sufficiently  often  to  keep 
the  lips  in  order. — Aaron. 

[26662J— Cornet-playing.— I  had  it  from  a  cele- 
brated French-born  player  that  neat  rum  was  a 
most  excellent  thing  for  the  lips.  Alum-water  is 
considered  good  by  some,  but  it  should  not  be  used 
on  the  day  yon  intend  to  play.  The  best  thing  yoa 
can  do  is  to  always  carry  your  mouthpiece  in  your 
pocket;  and.  when  in  a  quiet  corner  and  no  one 
within  hearing,  tootle  away  on  that ;  even  without 
the  mouthpiece  it  is  good  practice,  though  rather  a 
tickling  one  at  first,  to  set  the  lips  and  try  and  blow 
as  though  it  were  there. — Ibatt  Ivkorr. 

[26663.]— Drum  and  Fife  Band.— Hint  1.— Get 
a  good  teacher— there  are  plenty  of  old  army  men 
about  who  would  give  you  an  hour  or  two  a  week— 
to  show  the  boys  how  to  produce  the  tone  upon  the 
flutes,  and  how  to  handle  the  drumsticks.  Hint  2. 
Make  a  careful  selection  of  your  boys,  to  save  your- 
self much  future  trouble  and  anxiety ;  select  those 
who  show  a  keen  ear  for  rhythm  in  preference  to 
those  with  good  ears  for  melody  and  bad  ears  for 
rhythm.  A  sense  of  rhythm  cannot  be  inculcated 
by  the  teacher ;  but  the  qnertion  of  time  is  always 
more  or  less  under  the  teacher's  control.  To  detect 
this  sense  of  rhythm,  encourage  the  boys  to  march 
together,  while  some  sing  a  spirited  air  ;  observe 
those  who  step  most  accurately  to  the  accents  of  the 
music,  and  make  your  selection  from  among  them. 
Do  not  trouble  yourself  with  any  who  cannot  at 
once  catch  the  "  swing  "  of  the  air  and  march  "  in 
time."  From  those  who  are  equal  in  their  appre- 
ciation of  rhythm,  select  the  lads  who  are  quickest 
in  other  respects.  Hint  8.  Drum  and  fife  bands 
range  in  number  from  6  to  40 ;  so  you  will  make 
your  choice  according  to  the  number  of  lads  at  your 
disposal.  The  cost  of  the  instruments  will  depend 
upon  their  quality.  Ton  can  purchase  the  instru- 
ments for  a  band  of  six  as  high  as  £20  and  as  low 
as  £2.  A  good  serviceable  set  of  instruments  would 
cost  for  the  same  number  about  £0.  For  a  band  of 
12  the  same  class  of  instruments  would  cost  about 
£22;  but  they  could  also  be  purchased  for 
less  than  half  that  sum  of  an  inferior  description. 
A  band  of  20  could  be  supplied  with  the  commonest 
instruments  for  about  .£13,  and  with  good  instru- 
ments from  .£18  to  £70.  Hint  4.  Full  directions 
for  arranging  for  drum  and  fife  bands  will  be  found 
in  the  "Amateur  Bandmaster,"  p.  83.  Vol.  XXI. — 
E.J.  P. 

[26670.]  —  Preserving  Butterflies.  —  The 
quantity  of  corrosive  sublimate  or  bichloride  of 
mercury  to  be  used  for  this  purpose  should  not  ex- 
ceed 6  or  6  grains  to  the  ounce  of  spirit,  or  else  it 
will  leave  a  white  "  bloom"  on  the  butterflies.  Be 
careful  to  get  "spirit"  and  not  "finish,"  for  the 
latter  contains  varnish  (shellac),  which  would  ruin  all 
insects  dipped  into  it,  as  they  would  dry  with  a  coat 
of  sticky  varnish  on  them. — Ento. 

[26571.]  —  Stein  of  Potash  Hydrate.  -  The 
"  stain  "  of  potash  hydrate  generally  culminates  in 
a  "  hole."  Should  this  consummation  have  not  yet 
been  arrived  at,  it  would  be  advisable  to  paint  the 


portion  stained  with  good  white  wine  vinegar  until 
the  original  colour  reappears,  then  to  wash  the  place 
very  carefully  in  tepid  water  until  a  drip  allowed  to 
fall  from  the  cloth  on  to  one's  tengue  no  longer 
tastes  saline.— Dter. 

[26673.]— Harmonium. — It  is  the  peculiarity  of 
the  stop  named  "  voix  celeste  "  to  give  the  wavy 
effect  mentioned.  It  is  produced  by  means  of  two 
sets  of  reeds,  one  of  which  is  tuned  about  the  l-10tb 
of  a  tone  flatter  than  the  other.  It  can  be  very  sasQy 
remedied  by  altogether  removing  one  (the  flatter) 
set  of  reeds ;  but  then,  of  course,  the  "  voix  celeste  " 
is  removed  also. — Axototl. 

[20575.1— To  Blacken  Brass— According  to  the 
nature  of  the  work  von  can  use  either  a  dilute  solu- 
tion of  bichloride  of  platinum  in  water,  or  else  of 
nhloride  of  antimony,  the  latter  being  cheaper  but 
not  so  effective.— Walliwotok. 

[26578.]  —  Lunacy. — In  reading  the  Enqlihh 
Mechanic  for  Friday  last  (July  21),  I  noticed 
"Aletheus"'  query  on  the  above  subject,  and  it 
occurred  to  me  that,  as  the  moon  affects  me  in  s 
very  nnpleasant  manner,  whether  I  was  not  a  trifle 
insane !  Whenever  the  rays  of  the  moon  happen  to 
fall  on  my  face  or  any  part  of  ray  body  during  sleep 
I  invariably  wake  up — generally  with  a  start.  0a 
the  other  hand,  although  the  sun  shines  into  my 
room  and  on  to  me  and  my  bed  every  morning  when 
it  is  clear,  I  seldom  wake  before  6  am.  I  hope  this 
is  not  a  oase  of  insanity.— Float. 

[26582.]— Nitro-oumic  Acid.— I  was  not  aware 
that  cuuuo,  or  enminio  acid,  formed  a  nitro-aoid.  I 
think  there  must  be  some  confusion  in  the  asms 
employed.  When  oil  of  cumin  (C|«  Hu  O)  is  acted 
on  by  nitric  acid  it  yields  an  acid  which,  like  bensoie 
acid,  is  crystallisable  and  volatile,  and  which  maybe 
formulated  as  C,q  Hu  04,  tl.  This  was  eaUed 
euminic  acid,  now  it  is  sometimes  called  comic  acid. 
Again,  the  oil  of  cumin  when  acted  on  by  potash  or 
soda,  aided  by  heat,  gives  rise  to  cumol  (Co  Hu) 
which  is  also  found  in  coal  tar  oil.  This  cumol,  like 
its  homologne  bensoie.  gives  a  nitre-substitution 
product  when  acted  on  by  fuming  nitric  acid— vix., 
nitro- cumol.  Co,  Hu,  NO;,  but  whethernt  is  this  you 
refer  to  or  the  plain  oumic  acid,  I  am  unable  to  say. 
Where  did  yon  get  your  description  from  P  In  say 
case,  those  chemists  ' who  work  np  coal  tar  products 
could  put  you  in  the  way  of  getting  it.  Ton  will 
And  several  of  such  chemists  advertised-  in  the 
Chemical  N&ios.—JL  F.  J. 

[26683.]— The  Barometer.— Atmospheric  waves 
must  exist.  Under  the  crest  we  get  greater  pressure 
and  dryer  weather,  under  the  sinus  a  lighter  atmo- 
sphere, more  room  for  aqueous  vaponr,  hence  evapora- 
tion and  subsequent  precipitation.  This,  in  brief, 
is  the  theory  I  hold  to ;  others  may  think  differently. 
Will  write  more  if  necessary.— W.  J.  Lancaster. 

[26588.1— Ol amond's  Thermo-eleotrio  Gene- 
rator.—This  is  perfectly  suitable  for  firing  fuses. 
The  exact  size  and  arrangement  of  the  generator 
to  be  used  will  depend  on  the  thickness  and  length 
of  wire  used.  I  gave  a  table  of  the  force  generated 
by  these  machines,  in  volts.  "  W.  C.  P."  can  easily 
obtain  an  idea  of  the  force  generated  by  his  Silver- 
town  battery  by  means  of  resistance  coil,  having 
found  which  he  will  have  no  difficulty  in  finding  the 
number  of  alternations  of  the  thermo-electric  pile 
which  will  be  equivalent  to  his  present  battery  by 
reference  to  the  table.— A.  F.  J. 

[26590.]— Mounting  Head  of  Bpider.— Plsee 
the  spider  in  good  clear  oil  of  turpentine ;  allow  it 
to  remain  there  for  about  a  month,  taking  care  no 
dust  gets  to  it.  I  usually  put  my  specimens  in  s 
wide  glass  pomatum-bottle,  closed  with  tight-fitting 
velvety  cork.  Remove  the  bead  with  a  pair  of 
very  fine  scissors.  Place  the  head  in  position  on  s 
clean  glass  slide;  place  another  slide  over  it,  and 
cause  the  two  slides  to  press  lightly  together  by 
tying  the  two  opposite  ends  lightly  with  a  piece  of 
twine.  Again  immerse  the  head,  inclosed  between 
the  two  slides,  in  turpentine  for  a  few  days.  It  will 
then  be  ready  to  mount  in  balsam.— M.  Q.  C 

[26691.]— Telegraphio  Needle.— You  can  easily 
magnetise  yonr  needle  by  rubbing  it  either  from  end 
to  end,  or  from  centre  to  eaoh  end,  with  the  opposite 
poles  of  another  magnet.  Test  its  magnetism  by 
means  of  its  action  upon  a  magnetic  needle  mounted 
on  a  pivot.— W.  J.  Lancaster. 

[26601.]— Telegraphio  Needle.— Twist  a  covered 
wire  round  it  and  pass  a  current.— Sigma. 

[26603.J— Dyeing  White  Canvas  Shoes.— For 
your  purpose  I  think  nothing  would  suit  better  thin 
a  little  Brunswick-black,  thinned  down  with  turpi, 
of  whioh  two  or  three  coats  might  be  applied  with  s 
brush.  This  would  render  the  canvas  partially 
waterproof.— Axtrite. 

[28594.]— Oxyhydrogen  Limelight.— I  cannot 
recommend  you  to  attempt  to  make  gas  bags;  yoa 
would  have  more  difficulties  to  overcome  than 
probably  you  had  courage  sufficient  to  work  onl 
The  making  of  a  good,  workable,  air-tight,  and 
pressure-proof  bag  necessitates  an  amount  of  esre 
not  possessed  by  ordinary  individuals,  and  sometime* 
the  makers  turn  out  bags  that  ought  rather  to  be 
burned  than  sold.  The  jets  you  can  make;  the 
pressure- boards  also  yon  can  easily  construct,  and  11 
yon  wish  to  use  the  light  only  at  home,  you  can  man 
gasometers  to  answer  every  purpose  with  little 
trouble.  Let  me  know  what  yon  would  tike  to  make, 
and  whether  yon  wish  to  use  the  light  at  boms  or 
I  to  take  it  to  schools,  Ac.,  in  the  neighbourhood,  asd 
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I  will  give  von  inst  ruct  ions  how  to  make  the  whole 
apparatus  lor  less  than  a  couple  of  pounds. — W.  J. 
Lancaster. 

[26606.1— Test  for  Steel.— The  usual  distiuguish- 

1  nc:  test  for  iron  and  steel  is  to  treat  the  metal  with 
a  drop  or  two  of  warm  aqua  regis.  This  dissolves 
away  the  iron  and  leaves  the  carbon  unacted  upon  ; 
so,  if  the  substance  is  steel,  a  black  mark  will  bo 
produced,  but  if  iron,  the  colour  is  either  not 
changed,  or,  at  most,  to  a  light  grey.  A  capital 
article  on  this  subject  appeared  in  the  English 
Mkchanic  a  month  or  two  ago,  which  would  repay 
**  A  Turner's  "  perusal.— MacDandarts. 

[26697.]— Seidlitz  Powders— The  blue  pnpers 
u  snnlly  contain  a  mixture  of  two  drachms  of  Rochelle 
Baits  with  two  scruples  of  sodic  bicarbonate,  and 
the  white  paper  35  grains  of  tartaric  aeid.  Dissolve 
the  former  in  half  a  pint  of  water  and  the  latter  in 
a  wine-glassful.  Mix,  stir  up,  and  off  with  it. — 
MacDanuarts. 

[26397.]— Seidlitz  Powders— Are  composed  of 
two  parts  of  bitartrate  of  soda  and  one  part  of 
bicarbonate  of  soda.  Each  must  be  mixed  when 
thoroughly  dry.  The  above  is  a  seidlitz  powder  in 
one  paper.  Some  seidlitz  powders  are  packed  in  two 
separate  papers,  and  when  used  are  mixed  together 
in  a  tumbler  of  water.  The  dose  of  the  former  is 
half  a  teaspoonful  in  a  tumbler  of  water. — G.  Fryer. 

[26697.1— Seidlitz  Powders.— These  powders  are 
made  as  follows  :—  The  alkaline  powder  consists  of 

2  drachms  of  Rochelle  salts  (tartrate  of  soda  and 
potash)  and  40  grains  of  bicarbonate  of  soda  ;  the 
acid  powder  consists  of  38  grains  of  tartaric  acid. 
The  alkaline  powder  is  dissolved  in  half  a  tumbler  of 
water,  and  the  acid  powder  is  then  added,  this  pro- 
ducing effervescence.  The  draught  is  taken  whil« 
the  effervescence  continues.  A  little  sulphate  of 
magnesia  may  be  added  to  increase  the  strength  of 
the  aperient.— T.  E.  J. 

J26S97.J— Seidlitz  Powders.— One  powder  con- 
tains 2  drs.  of  powdered  Rochelle  salts,  and  40 
(Trains  of  bicarbonate  of  soda — the  powder  is  p.  tar- 
taric acid,  35  grains.  Seidlitz  powder  in  one  bottle  : 
Take  of  potassio  tartrate  of  soda,  dried,  looz. ;  tar- 
taric acid,  dried,  6oz.  (or  citric  acid,  4joz.);  dry  bi- 
carbonato  of  soda,  6oz. ;  mix,  aud  keep  in  a  well- 
closed  bottle— dose,  3  drs.  Note :  The  powders 
are  all  to  be  thoroughly  dried,  separately,  at  a 
frentle  heat.   The  potassio-tartrate  of  soda  at  a  tern- 

f erasure  not  exceeding  110'  Fah. ;  tho  others  not 
igber  than  120°.   From  tho  "  Druggist's  Receipt- 
book. F.  C. 

[26696.1— Citrate  of  Magnesia.— The  prepara- 
tion sold  by  druggists  under  this  name  contain 
neither  citnc  acid  nor  magnesia,  but  is  simply  a 
mixture  of  tartaric  acid  and  baking  soda.  I  have 
made  considerable  quantities  by  tho  following  pro- 
cess, which  wa.'  given  me  by  a  friend  a  year  or  two 
ago,  and  I  fiud  it  to  work  admirably  :—  Mix  75  parts 
of  powdered  tartaric  acid  with  38  parts  of  sodic  bi- 
carbonate. Place  the  mixture  in  a  porcelain  basin 
and  sprinkle  ovpr  it  30  parts  of  water,  stirring  con- 
tinually with  a  glass  rod.  The  mess  is  uow  spread 
on  a  sieve  and  placed  over  a  stove,  when,  under  the 
influence  of  the  beat,  it  swells  up  and  granulates 
itself.  A  second  mixture  containing  40  parts  of 
tartaric  acid  and  75  partB  of  sodic  bieaibonate  is 
prepared  in  the  same  manner.  Both  compositions 
are  now  mixed  intimately  together,  and  only  reqniro 
the  addition  of  water  to  produce  a  tumbler  of  capital 
M  fizz." — MacDandarts. 

[26602.1— Small  Silver  Coinage.— The  silver 
penny  ana  twopenny  pieces  form  part  of  a  set  which 
are  not  current  coins,  but  used,  I  believe,  exclusively 
for  the  Queen's  Bounty,  given  on  Holy,  or  Maundy. 
Thursday,  hence  their  name  of  "Maundy  Money. 
The  fortunate  recipients  usually  dispose  of  tho  coins 
for  a  price  far  exceeding  their  intrinsic  value.  I 
once,  in  fulfilment  of  a  rash  promise,  had  to  pay 
seven  shillings  and  sixpence  for  the  set— i.e.,  1,  2,  3, 
and  4-penny  pieces  Certainly  they  were  in  a 
Morocco  leather  case,  but  the  price  put  me  in  mind  of 
the  arithmetical  proposition  anent  the  nails  and  the 
horse-shoe. — F.  F.  0. 

[26603.] — Fixing  Aniline  Colours. — Yon  cannot 
fix  them  satisfactorily ;  they  all  fade,  somo  worse 
than  others.  Get  some  colouring  matter  that  will 
not  fade,  then  yon  will  have  better  success  with  your 
wax. — W.  J.  Lancaster. 

[26603.]— Fixing  Aniline  Colours.— All  the 
aniline  colours  are  more  or  less  sensitive  to  light, 
the  mauves  and  magontas  moro  especially,  I  am 
not  aware  that  means  have  yet  been  discovered  to 
remove  or  remedy  this  defect.  Bottor  change 
colouring  matter,  and  use  some  mineral  colour,  such 
as  red  ochre,  yellow  ochre,  zinc  white,  ultramariue, 
eaffre,  &c,  if  you  wish  your  colours  to  stand.— 
WALLINGTON. 

[26607.]— Keeping  Filter  Cool.— Surround  tho 
>uter  portion  of  filter  with  several  folds  of  flannel ; 
this  will  keep  the  water  cool.  If  you  want  it  very 
?ool  you  should  put  some  ice  and  salt  next  to  the 
liter,  then  fold  the  flannel  round  the  ice,  Ac.  The 
simplest  method  to  adopt  is  to  place  somo  ice  inside 
the  filter,  but  the  ico  must  be  good,  and  fit  to  driuk 
»ben  thawed.— W.  J.  Lancaster. 

[26607.]— Keeping  Filter  Cool.— Place  the  filter 
where  it  may  be_  well  sheltered  from  the  suu,  and 
covered  over.  Keep  a  little  ice  in  the  water ;  you 
will  then  have  a  glass  of  water  as  cool  as  you  could 
-T.  E.  J. 


[26607.]— Keeping  Filter  Cool.— A  good  thick 
covering  of  felt  (the  thicker  tho  better)  is  as  effec- 
tual in  keeping  things  cool  as  in  retaining  heat, 
simply  from  its  non-conducting  properties.  Of 
course  the  questioner  has  not  got  a  cool  place  to 
keep  the  filter  in.  Another  plan  is  by  evaporation. 
Keep  a  wet  cloth  over  the  whole,  and  put  it  in  the 
sunshine.  I  have  not  tried  this  last  process,  but  I 
have  read  of  it.— F.  F.  C. 

[28607.]— Keeping  Filter  Cool.— A  filter  can 
easily  be  kept  very  cool  by  carefully  keeping  tho 
cover  on,  so  as  to  exclude  hot  air,  ana  by  wrapping 
it  round  with  cloths  kept  constantly  moist.  Tho 
evaporation  from  these  reduces  the  temperature  of 
the  water  contained  in  the  filter  very  considerably. 
— Axyrite. 

[26608.]— Electrotyping.— A  solution  of  chloride 
of  gold  and  nitrate  of  silver  respectively  treated  with 
cyanide  of  potassium.  Before  depositing  read  some 
practical  work,  such  as  Spragne's  or  Gore's,  then 
you  will  no  longer  be  a  "novice."— W.  J.  Lan- 
caster. 

[26000 .  ]  —Light .  —The  li  me-ligh  t  would  be  cheaper, 
less  troublesome,  and  more  effective  than  the 
electric  light  for  your  purpose ;  but  one  would  think 
ordinary  gas  (if  obtainable)  would  be  preferable  to 
the  lime-light.  Do  you  require  a  brilliant  light  or 
only  enough  to  work  with  ?— W.  J.  Lancaster. 

[26611.]— Legal.— "  G.  H.  R.*s  "  instructions  are 
not  very  clear,  but  I  will  endeavour  to  give  tho  in- 
formation that  1  think  he  requires.  As  I  under- 
stand it,  he  has  been  granted  a  right  of  way  over 
another  person's  land.  Now,  a  right  of  way  is 
simply  a  right  to  pass  and  repass,  with  or  without 
animals  or  carriages,  according  to  the  nature  of  the 
grant ;  and  the  property  in  the  soil  over  which  the 
right  is  granted  remains  in  tlie  grantor.  A  grant 
is  to  be  construed  according  to  its  terms  :  therefore 
a  grant  to  walk  over  a  man's  land  would  not  include 
a  right  to  dig  up  the  soil  and  bury  pipes  therein,  and 
such  would  be  a  trespass.  But  a  grant  docs 
impliedly  carry  with  it  a  grant  of  the  power  of 
making  use  of  the  easement,  and,  therefore,  the 
grantee  may,  and  can,  repair  a  right  of  way,  but  the 
grantee  cannot  call  on  the  grantor  to  repair  the 
right  of  way  in  addition  to  granting  it.  Lord  Mans- 
field, in  Taylor  v.  Whitehead,  2,  Douglas,  749.  says, 
"  By  the  Common  Law  of  England,  he  that  bath 
the  use  of  a  thing  ought  to  repair  it."  Since  tho 
grantee  has  no  right  except  that  of  passing  over  the 
road  iu  question,  (  cannot  see  how  he  can  object  to 
the  sale  or  removal  of  accumulated  sand,  or  to  any 
other  action  of  the  grantor  with  respect  to  the  said 
road,  provided  that  tho  grantee  is  not  thereby 
hindered  or  inconvenienced  in  the  enjoyment  of  the 
right  granted  to  him. — Temple. 

[26611.]— LegaL— It  is  rather  difficult  to  give  a 
legal  opinion  on  the  effect  of  deeds  without  having 
seen  them,  but,  according  to  "  G.  H.  R.'s"  letter, 
he  has  merely  a  "  right  of  way  ".over  the  land,  the 
property  in  the  soil  thereof  remaining  in  his  vendor ; 
and  I  should,  therefore,  thus  reply  to  his  three 
queries  : — 1.  Unless  his  vendor  has  agreed  to  repair 
the  rood,  "  G.  H.  R."  cannot  compel  him  to  do  bo, 
and  "  G.  H.  R."  must  not  touch  it  for  such  purpose. 
2.  Certainly  ;  the  accumulation  on  the  road  belongs 
to  tho  owner  of  the  soil  thereof.  3.  Certainly.  (If 
tho  road  is  a  nuisance,  that  is  a  question  for  tho 
Local  Board.)— B.  H..  Solicitor. 

[26613.1— Varnishing  Oleographs.— The  greasy 
nature  of  your  picture  is  the  cause.  First  deaden 
the  gloss  before  applying  the  size  by  washing  the 
same  over  with  a  little  fuller's  earth  and  water,  the 
same  as  we  do  for  the  overgraining  of  oak  graining, 
otherwise  we  find  we  cannot  get  water  overgrain  to 
adhere  ;  oftentimes  in  varnishing  the  varnish  will 
leave  tho  surface  without  doing  so,  especially  if  our 
oils  are  fat. — Joseph  William  Fennbll. 

[26613.]  —  Varnishing  Oleographs.  —  After 
having  varnished  oleographs  let  tuem  remain  from 
3  to  b  months,  then  re-varnish.  But  why  do  von 
want  a  rich  gloss  ?  Oleographs  look  better  when 
rather  dull  than  when  they  have  a  French  polished 
appearance.—  W.  J.  Lancabter. 

[26617.]— Black  Varnish  for  8team-Engine 
Cylinders.— Have  you  tried  black  japan  ?  The  best, 
I  believe,  is  16s.  a  gallon.  I  used  some  gallons  at 
8s.  p  'T  gallon,  being  the  drees  only,  and  fonnd  it 
very  good  for  my  purpose,  making  the  same  easy  to 
work  by  adding  a  little  raw  linseed  oil,  maker 
informing  me  that  my  suggestion  in  using  the  oil  in 
small  quantities  enriches  it. — Joseph  William 
Fennbll. 

[26620.]  —  Clock  Jobbing.  —  It  is  certainly 
possible  to  alter  the  clock  as  you  propose  doing,  but 
if  it  is  a  good  one  the  alterotion  will  spoil  it.  Every 
cloekmaker  knows,  or  ought  to  know,  that  weights 
and  a  long  pendulum  al>vays  answer  better  than 
spriugs  and  a  short  pendulum,  as  the  power  is  moro 
uniform,  and  along  pendulum  is  able  to  control  the 
clock  better.  You  can  put  in  a  going  barrel,  but  it 
will  require  an  intermediate  wheel  between  the 
barrel  and  tho  centre  wheel,  after  the  fashion  of 
French  clocks.  It  will  also  bo  necessary'  to  alter 
the  wheels  above  the  centre  wheel,  so  as  to  make  the 
'scape  wheel  turn  in  a  Bhorter  time,  such  as  half  a 
minute;  the  same  wheel  will  tbeu  do  for  a  half- 
seconds  pendulum.  Of  course  the  striking  side  will 
reqniro  au  intermediate  wheel  as  well,  or,  if  they 


are  omitted,  the  clock  can  be  wound  oftener.  I 
should  advise  you  to  leave  the  clock  alone,  and  if 
you  require  a  bracket  clock  to  make  a  uew  one 
altogether.— J.  E.  Flotd. 

[26626.]  —  Stripping  Niokel  from  Brass.  — 
Sulphuric  acid  will  dissolve  nickel  without  affecting 
the  brass  much. — Sioma. 

[26633  ]— Model  Balloon— The  best  shape  for 
a  model  balloon  is  that  of  a  peg-top.  In  preparing 
tho  gores  proceed  as  follows :— Got  some  close 
texture  silk  and  cut  it  into  a  form  resembling  a 
pear  with  a  very  thin  stolk.  Fourteen  of  these 
pieces  will  be  found  the  best  number,  and  of  course 
the  breadth  of  each  piece  must  be  measured  accord- 
ingly. When  sewing  them  together,  it  will  be  of 
advantage  to  coat  the  parts  that  overlap  with  a 
layer  of  varnish,  as  this  will  save  much  trouble 
afterwards,  and  hold  the  silk  firmer  in  its  place 
daring  the  stitching.  The  threads  must  be  placed 
very  regularly,  or  the  balloon  will  be  drawn  out  of 
shape  ;  and  it  will  be  found  useful  if  the  gores  are 
covered  with  an  interior  coating  of  varnish  before 
they  are  finally  sewn  together.  Take  care  the 
varnish  is  not  too  thick.  To  the  upper  part  of  the 
balloon  there  should  be  a  valve  opening  inwards,  to 
which  a  string  should  be  fastened,  passing  through 
a  hole  made  in  a  small  piece  of  wood  fixed  in  the 
lower  part  of  the  balloon.  The  gores  are  to  be 
covered  with  a  varnish  of  indiarnbber  dissolved  in  a 
mixture  of  turpentine  and  naphtha.  Over  the  whole 
of  the  upper  part  should  be  a  network,  which  should 
come  down  to  the  middle,  with  various  cords  pro- 
ceeding from  it  to  the  circumference  of  a  circle  of 
about  two  feet  below  the  balloon.  The  circle  may 
be  made  of  wood  or  of  several  pieces  of  slender  cane 
bound  together.  The  meshes  should  be  small  at 
top,  against  which  part  of  the  balloon  the  gas  exerts 
the  greatest  force,  and  increase  in  size  as  they 
recede  from  the  top.  The  car  to  be  made  of  wire- 
work  (it  is  usually  covered  with  leather)  and  sus- 
pended by  ropes  from  the  net  which  goes  over  the 
balloon.  Balloons  of  this  kind  cannot  be  made  of 
less  than  six  feet  in  diameter,  bnt  they  may  be  made 
smaller  of  thin  slips  of  bladder  or  thin  guttapercha 
cloth.  To  fill  it  procure  a  large  stone  bottle  to  hold 
a  gallon  ol  water  ;  put  into  this  a  pound  of  iron 
filings  with  two  quarts  of  water ;  add  to  this,  by 
degrees,  one  pint  of  sulphuric  acid.  Take  a  glass  or 
metal  tube  and  put  one  end  through  a  cork,  which 
place  in  the  bottle,  put  the  other  end  into  the  neck 
of  the  balloon  and  the  gas  will  rise  into  the  body  of 
it.  When  full,  withdraw  the  tube  and  tie  the  neck 
of  the  balloon  with  strong  cord  very  tightly.  If 
freed  it  will  now  rise  in  the  air. — Aeronaut. 

[26035.]— Tremulant.— This  query  is  identical 
with  one  answered  in  Vol.  XXI.,  p.  201.  The  querist 
will  find  an  organ  tremulant  illustrated  and 
described.  Two  or  three  others  have  been  engraved 
and  described  previously.  A  small  toy  bellows, 
weighted,  would  sufficiently  agitate  the  wind  on  its 
passage  to  the  pipes  for  a  small  chamber  organ ;  a 
Oin.  by  4in.,  with  rod  and  weight,  will  do  a  great 
deal.  The  query  adjoining  has,  of  coarse,  been 
answer-  -I  several  times.  Mr.  G.  A.  Audsley  has 
given  in  these  pages  some  useful  hints  as  to  the 
tones  and  names  of  organ  pipes,  and  what  they  are. 
— Joseph  William  Fennbll. 

[26639.]  — Expansion  of  Air.  —  The  mercury 
would  rise  until  the  tension  of  the  air  at  the  bottom 
of  the  tube  is  equal  to  tension  of  air  in  top  of  tube, 
together  with  weight  of  mercury— then  will  the 
mercury  remain  at  rest. — W.  J.  Lancaster. 

[20610.]— Derbyshire.— Ashbourne  is  about  four 
miles  from  Dovedale.    "  J.  B."  should  also  see  the 

Manifold.-F.  L.  S. 

[26640.]— Derbyshire.— The  nearest  station  to 
Dovedale  is  the  Midland  Railway  Station  at  Ash- 
bourne, which    is  about  three  miles   distant. — 

G.  Fryer. 

[26647.]— Daylight  Stars.— If  you  have  ever  been 
to  the  bottom  of  a  coal  pit,  you  will  remember  that 
theaperture  at  the  top  appeared  considerably  minute, 
of  course  in  proportion  to  depth,  and  you  will 
remember  that  your  surroundings  were  dark ;  hence, 
if  a  star  of  sufficient  brilliancy  should  be  in  the 
zenith  you  might,  under  favourable  conditions,  see 
that  star  ;  the  reason  being  that  the  eye  receives  so 
small  an  amount  of  light  from  other  portions  of  the 
sky,  the  portion  seen  is  therefore  not  sufficiently 
bright  to  "  drown "  the  light  from  a  star  which 
would  be  seen  with  ease.  I  bave  never  seen  a  star 
from  the  bottom  of  a  shaft  because  my  whole  atten- 
tion has  been  taken  up  in  looking  after  studeats, 
this  finding  one  more  to  do  than  can  easily  be  ac- 
complished among  50  or  00  students.— W.  J.  Lan- 
caster. 

[26647.]— Daylight  8tars.— Does  "  Ajax  "  mean 
by  his  query  that  he  doubts  the  visibility  of  stars  in 
daylight 't  An  acquaintance  of  mine,  a  plumber  by 
trade,  had,  while  at  work  a  week  or  two  back,  occa- 
sion to  go  to  the  bottom  of  a  well  150ft.  deep,  and 
to  stop  there  for  some  time.  Whilst  there  he  saw 
four  stars  pass  over  the  opening  at  the  top.  The 
time  that  he  was  in  the  well  was  in  the  early  part  of 
the  afternoon. — F.  Dennett. 

[266l7.]-Daylight  8tars.-It  is,  I  believe,  un- 
doubtedly true  that  stars  hare  been  observed  from 
the  bottoms  of  deep  pits,  or  mines,  during  the  daytime ; 
indeed,  such  bright  stars  as  pass  the  zenith  may  even 
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he  detected  with  the  naked  eye.  Sir  John  Herschel, 
in  his  "  Treatise  on  Astronomy,"  iwe  03,  chap.  L, 
fays: — "We  shall  conclude  this  chapter  by  railing 
the  readcr'.i  attention  to  a  fact  which,  if  he  now 
learn  it  for  the  first  time,  will  not  fail  to  Burpriso 
him— viz. ,  that  the  stars  continue  visible  through 
telescopes  during  the  day  ns  well  as  the  night,  and 
that  in  proportion  to  the  power  of  the  instrument, 
cot  only  the  largest  and  brightest  of  them,  but  even 
those  of  inferior  lut,tre,  such  as  scarcely  strike  the 
eye  at  night  as  at  all  conspicuous,  are  readily  found 
and  followed  even  at  noonday — unless  in  that  part 
of  the  sky  which  is  very  near  the  sun— by  those  who 
possess  the  means  of  poiutiug  a  telescope  accurately 
to  the  proper  places,"  &c.  In  one  of  Charles 
Dickens's  works— I  forget  which,  but  I  think  it  ifl  the 
"  old  Curiosity  Shop  " — miration  is  made  of  a  star 
shining  for  an  indefinite  time  down  into  the  month 
of  a  narrow  shaft — a  scarcely  reliable  statement,  by 
the  way,  and  one  which,  I  remember,  struck  me  as 
being  singularly  calculated  to  mislead,  as  no  star 
could  possibly  keep  its  position  with  respect  to  the 
shaft  for  any  lengthened  period.— Aconite. 

r.28046.1— Carbonic  Aoid  and  Plants.— Plants 
do  not  derive  all  their  carbon  directly  from  the 
atmosphere ;  they  take  it  np  from  the  soil  in  water. 
Besides,  if  yon  cover  a  plant  with  a  bell  glass,  that 
does  not  prevent  the  carbonic  acid  getting  in 
through  the  pores  and  holes  of  the  pot  and  the  soil. 
— Saul  Rtmka. 

[26649.]— Watering  Plants  and  Flowers.— 
The  question  of  watering  is  best  answered  by  giving 
the  old  advice  which  applies  in  many  other  important 
affairs  of  life—"  It  is  best  to  go  iu  the  middle."  The 
necessity  for  watering  plants  depends  on  the  kind 
of  soil,  on  the  weather,  and  on  the  nature  of  the 
plant.  Obviously  on  shallow  and  sandy  loams  water 
will  be  needed  when  plants  on  a  retentive  clay  can 
do  without  it ;  obviously,  too,  if  you  want  flowers 
yon  must  water  if  the  weather  is  dry  :  but  just  as  it 
is  necessary  to  water  the  germinating  acorn,  but 
not  the  oak  tree,  so  it  is  necessary  to  water 
"  flowers."  m  Established  perennials  can  usually 
stand  the  driest  summer  without  harm  on  any  fairly 
good  soil ;  but  calceolarias,  geraniums,  verbenas, 
and  the  great  majority  of  onr  favourite  flowering 
plants  require  watering  in  dry  weather ;  but  peren- 
nials of  the  robust  or  hardy  kind,  evergreens,  and 
the  established  plants  of  a  garden  very  rarely 
require  anything  more  than  a  sprinkling  to  wash 
the  dnst  off  their  leaves.  The  nature  of  the  plants 
must  be  a  guide.  I  should  never  think  of  watering 
Antirrhinums,  but  I  should  never  allow Liliums  to  get 
dry.  Don't  throw  away  your  watering-can,  but  use 
it  with  discretion  ;  if  the  plants  want  water  give  it 
to  them,  but  give  it  thoroughly— not  a  sprinkle,  that 
just  cakes  the  ground  together.  The  only  sprinkling 
that  should  be  tolerated  is  the  sprinkle  of  an  even- 
ing to  wash  off  the  dnst,  and  to  bring  out  the  scent 
of  the  roses,  the  cloves,  and  the  mignonette.— Saul 
Rtmka. 
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[26650.]  —  Phosphorescent  Powders.  —  Would 
some  correspondent,  tell  me  how  to  prepare  phosphores- 
cent powders  which  will  give  off  different  colours  in  the 
dark  f  I  should  be  much  obliged  if  any  one  could  recom- 
mend me  a  book  upon  the  subject.— J.  H.  Dat. 

[26651.]— Nightingale.— Can  any  reader  send  a  oopy 
of  the  musical  notes  which  the  nightingale  sings  i— 
K.  Allxx. 

[26652.]—  Sun  Printing.— Would  some  one  cive  me 
a  list  of  sensitive  papers,  with  their  corresponding  deve- 
lopers, time  necessary  for  exposure,  Ac,  which  might  he 
used  for  taking  copies  of  ferns,  leaves,  and  such  like 
articles  P — Mac  Dan  darts. 

[20653.]— Centre  of  Gravity.— Will  any  of  your 
readers  prove  for  mo  the  point  in  the  perpendionlar  height 
of  a  pyramid  in  which  the  centra  of  gravity  lies  P— G.  N. 
Oiioims. 

[26654.]  -Knapsack  —I  want  to  moke  a  knap««ck, 
but  do  not  know  now  to  start,  or  what  materials  would  be 
most  suitable,  I  want  to  make  one  suitable  for  a  walking 
tour.— HacroB. 

[26655.1— Power  of  Engine.— My  engine  has  a 
cylinder  20in.  diameter  and  3ft.  stroke,  43  revolutions  per 
minute,  and  ster.ni  401b.  pressure.  About  how  many 
horse- power  will  it  be  t — Albxabdbb. 

[26656.]— Ply-wheel  of  Lathe.— I  have  a  fly-wheel 
to  a  lathe  which  turns  very  heavily.  How  can  I  make  it 
run  easier  P  It  weighs  2cwt.,  is  4ft.  diameter,  and  has  a 
shaft  through  ljin.  thick.  It  turns  with  a  handle.  I  havo 
been  told  that  the  use  of  gearing  will  give  both  power 
and  speed.  I  have  tried  it  with  some  wri wring  machine 
wheel*,  but  it  does  not  do.  If  any  one  can  tell  mo  how  to 
make  it  work  easier  they  will  oblige— E.  8. 

[26657.]— Galvanised  Iron.— Can  any  correspondent 
inform  me  whether  iron  is  weakened  by  the  process  it 
undergoes  while  being  galvanised  P  Also  whether  I  can 
get  a  description  of  any  experiments  that  have  taken 
place  to  determine  the  relative  strength  of  iron  before  and 
after  the  process  P— B.  N. 

[26658.]— American  Bug  on  Trees.— Will  any  one 
tell  me  if  there  is  a  cure  for  the  above  P — H.  B.  W. 

[26659.]— Boiler  and  Engine  for  Small  Steam- 
boat.—will  any  of  your  numerous  readers  or  subscribers 
be  kind  enough  to  give  some  advice  in  the  columns 
of  the  Mbckabic  as  to  what  is  the  best  form  of  boiler  and 
engine  for  a  small  steamboat,  56ft.  long  and  6ft.  Sin.  wide, 
to  carry  about  22  tons  of  coalP  The  speed  desired  is 
about  5  miles  an  hour,  on  a  canal  where  thore  are  many 
locks.  The  writer  has  hitherto  employed  horses,  but  is 
anxious  to  adopt  the  screw  propeller.— T.  Vablbt. 

.26660. J— Tenor  Violin.— Could  any  musical  corre- 
spondent fnrnish  me  with  the  title  and  author  of  the 
most  approved  instruction  book  for  this  instrument,  with 
scales,  exercises,  and  the  positions  distinctly  fingered  P 
I  have  one  in  French  by  Alexis  Roger,  published  in  Paris, 
called  "  Me'thode  d'Alto,"  but  the  finareriag  is  not 
marked.  Also  another  called  Brunt's  "  Method  for  the 
Tenor,"  but  it  does  not  give  the  scales  or  positions. 
I  think  this  latter  is  (by  the  preface)  more  intended  for 
one  who  has  already  learnt  the  violin.— Bbqibbbb. 

[26661.]— Belaxed  Uvula— For  some  years  I  have 
suffered  from  relaxed  uvula,  and  last  April  by  the  advice 
of  a  medical  man  I  had  it  shortened,  bat  it  has  not 
afforded  me  much  relief,  as  it  has  a  tendency  to  enlarge. 
I  note  in  Vol.  XX.  "  F.  C.  C."  recommends  horse-radish 
and  perchlorate  of  iron,  and  excision  of  uvula  u  also 
recommended.  The  best  gargle  I  have  u_«ed  is  lor.  of 
glycerine  and  tannic  add,  and  los.  of  burnt  alum  dis- 
solved in  1  pint  of  water.  Do  any  of  your  readers  know 
of  a  better  P— Divas. 

[28662.]— Equatorial— Refraction  in  Declina- 
tion and  A. H.— Will  "  F.  B.  A.  8."  allow  me  to  trouble 
him  once  more?  At  p.  63,  Vol.  XVI.,  he  kindly  calcu- 
lated the  correction  for  refraction  of  «  Ononis,  and  the 
amount  of  the  correction  is  2'  27'S0".  He  there  suggests 
that  it  will  be  sufficient  to  add  the  tubular  mean  refrac- 
tion (I  presume  for  the  calculated  altitude)  to  the  decli- 
nation. I  have  adopted  this  hint,  but  it  involves  calcula- 
ting the  altitudes.  In  his  last  answer  to  26205  (at  p.  354) 
in  the  present  volume,  "  F.  R.  A.  8."  suggests  nsinfr  the 
tabular  correction  for  refraction  of  the  meridian  altitude 
of  the  star.  Taking  «  Orionis  as  in  his  example  at  p.  63. 
Vol.  XVI..  I  make  the  meridian  altitude  of  that  star 
colat.  38°  30'  +  dec.  7°  23'  =  45°  53'.  and  the  tabular  cor- 
rection for  this  would  be  only  C  55".  Is  not  this  too 
wide  of  the  truth  P— J.  F.  E. 

[26663.1—  Ice  Cream.— Would  any  correspondent  tell 
me  how  to  make  ioe  cream  stiff?  I  have  an  apparatus 
for  making  it,  but  cannot  get  it  stiff.— Its  Cbkam. 

[26664 .]  —  Solder  for  Aluminium.  —  Will  some 
reader  please  say  what  solder  is  used  for  aluminium  P— 
Qalvabo,  Leeds. 

[26685.]— Aberration  — Would  "  F.  R.  A.  8."  help 
me  ont  of  the  following  difficulty  P  Let  x  represent  the 
velocity  of  light,  and  let  y  represent  the  velocity  of  the 
earth  in  its  orbit ;  also  let  x  ■+•  y  =  s.  Then  I  take  it 
that  if  x  and  y  be  equal,  the  aberration  should  bn  45° ;  and 
in  any  cose  45°  divided  by  s  should  give  the  aberration. 
If  this  be  worked  ont  it  gives  16",  but  my  books  tell  me  it 
is  practically  20". — A  Lbabmb. 

[26666.]—  Sodium  Ethylate.- Can  any  of  your 
chemical  readers  say  if  the  above  compound  is  decomposed 
on  exposure  to  light,  as  some  which  I  prepared  turned 
dork  brown  in  one  day  P— Ethyl. 

[28667. J— Photographic— Will  any  reader  inform 
me  what  difference  it  required  iu  photography  for  hot 
oonntries,  say  India  oi  Jey Ion,  and  if  the  chemicals  keep 
and  work  quite  well  there  P— Ahatbcb. 

[26668.]— Gravitation.— A  planet  has  four  satellites 
at  certain  distances  therefrom ;  two  of  them  are  removed 
from  the  system  by  some  catastrophe.  Are  the  remaining 
two  nearer  to,  or  farther  from,  the  parent  planet ;  or  do 
their  distances  relatively  to  it  remain  the  same  ?  Please 
give  reasons  for  the  answer. — Ioohocdabt. 

[26609.]— Filtration.— Can  I  by  any  means  filter  salt 
water  from  a  tidal  river  so  as  to  retain  the  properties  of 
sea  water,  yet  obtain  a  good  clear  supply  for  a  bath  P  The 


water  of  the  Avon  is  very  muddy.  Would  saad  be  suffi- 
cient to  clear  it;  or  should  I  have  to  use  tomethiag  else ? 
—Float. 

[26670.]— Stained  Floor.— I  have  had  a  new  white 
board  floor  laid  down,  and  unfortunately  it  has  got  badly 
stained  with  sal-ammoniac.  Also  in  a  place  where  it 
would  have  been  clean  a  painter  very  nicely  upset  a  can 
of  varnish,  which,  one  with  the  other,  gives  it  a  very  dis- 
agreeable appearance.  Will  any  one  tell  me  how  I  may 
get  it  off  P — South  Milfobd. 

[26671.]— Electro-magnet  Pendulum.— Will  any 
reader  instruct  me  in  toe  way  of  making  the  above ;  also 
the  battery  and  connections  ? — QuisrEAjrs. 

[26672.]-Coca  Leaf  Powder.— What  is  the  best 
form  to  administer  above  to  a  lad  who  suffers  from 
debility  P— Coumtbt  Ba»bbr, 

[26673.]—"  Knocking"  in  Engine.— Weald  same 
reader  inform  me  what  is  the  cause,  and  what  wool  J 
prevent  the  "knocking"  every  time  our  enrtne  est* 
steam  ?  She  is  of  the  horizontal  class,  having  compound 
cylinders  of  16in.  and  26in.  diameter,  with  5lin.  stroke, 
making  44  revolutions  per  minute,  steam  at  731b.  per 
inch.  The  valves  are  wrought  from  one  eccentric  through 
a  rooking  shaft.— Tat  Bbidob. 

[26674.]— Bopes.— To  Messrs.  O.  L.  Fbbwicb  abb 
C.  W.  Hodosob.— Thanks  to  you  both  for  your  ilmlii— 
for  giving  me  the  rale  how  to  find  the  circumference  of  a 
rope  required  to  otrry  a  weight  of  6  tons,  and  to  find  the 
breaking  straiu  of  ropes ;  but  I  woald  be  glad  if  either  of 
you.  or  both,  would  further  eulightcn  uie.  Wnat  rulf 
would  you  give  to  find  the  breadth  of  hemp,  wire,  and 
steel  rope?,  required  to  carry  a  weight  of  6  tons  P— 
Pbopllxbc. 

[26675.]  —  Common  Pump.  —  If  the  spout  of  a 
common  pump  be  15ft.  above  the  surface  of  the  water  to 
be  raised,  and  the  area  of  the  piston  be  10  square  inches, 
what  power  will  be  required  to  work  the  pump,  the 
handle  being  a  lever  whose  long  arm  is  30in.,  and  shorter 
Sin.  ?  A  solution  to  the  above  from  some  of  our  contri- 
butors will  be  gladly  received.— F.  F. 

[26676.1— Nautical  Astronomy.— June  11,  1874, 
in  latitude  by  account  49°  30'  N.,  longitude  95°  W.,  the 
following  double  altitude  of  the  sun  was  observed : — 
Meantime  (nearly).   Chronometer.    Obs.alt.  Bearing*. 
9h.50'a.m.  3h.  52'  29"     51°12'30"  S.E.byS. 

llh.  15'  „  5o.  14' 31"     59°30'10"    S.  by  E. 

The  ran  of  the  ship  in  the  interval  was  W.  by  8.  12  miles, 
the  index  correction  was  +  3'  10",  and  the  height  of  t£u> 
eyo  above  the  sea  20ft.  Required  the  latitude  at  the  last 
observation  7— Bbbwabd  M'Qcibb,  Liverpool. 

[26677.]— navigation.— Two  ships,  A  and  B,  lenw> 
two  places  on  the  same  meridian  (15*  13'  W.)  ;  A  is  on 
the  equator  and  sails  due  W.,  and  B  sails  for  latitude 
50°  30  N.  on  the  arc  of  the  great  circle,  joining  her 

Ksition  with  a  place  in  latitude  25°  33'  3.  longitude  35°  W. 
nd  the  latitude  and  longitude  of  the  place  where  their 
tracks  will  cross  each  other  P  —  Bbbbabd  M'Gctbb, 
Liverpool. 

[26678.]— Mechanics.— Two  steam  hammers  c— 
weighing  5  tons,  and  reaching  the  anvil  with  a  velocity  of 
10ft.  per  second ;  the  other  weighing  10  tons,  and  reoehin? 
the  anvil  at  a  velocity  of  5ft.  per  second,  will  you  com- 
pare, and  distinctly  characterise,  the  conditions  of  the 
blow  of  each  of  the  two  hammers  ? — Bxbsabd  M'Gciob. 
Liverpool. 

[26879.]— Mechanics.— The  piston  of  a  steam  engine 
has  an  area  of  7,500  square  inches,  its  stroke  is  8ft-  Ions, 
the  average  pressure  of  the  steam  is  121b.  per  square  inch 
(g  =  33).  The  force  is  wholly  employed  in  turning  the 
fly-wheel  from  a  state  of  rest — i.e.,  we  agree  to  neglect  all 
passive  resistances  and  the  inertia  of  the  other  parts  of 
the  engine.  After  three  double  strokes  what  will  be  the 
anaulas  velocity  of  the  fly-wheel,  its  weight  beirg  16  tons, 
and  its  mean  radius  10ft.,  at  which  distance  its  whole 
mass  is  supposed  to  be  concentrated  ?— Bbbbabd M'Ociaa, 
Liverpool. 

[26680.]— The  Seasons  in  England.— Will  any  of 
your  correspondents  inform  me  whether  there  is  any 
foundation  in  the  often-repeated  statement  that  there  is  a 
gradual  increase  in  the  intensity  of  the  heat  of  summer 
and  the  cold  of  winter  P  If  so,  what  are  the  reasons 
assigned  P  and  is  the  change  peculiar  to  this  country  P— 
Outsidbb. 

[26681.]— The  Fashions  of  Grammar.— Can  any 
one  say  why  Professor  Tyndall,  in  bis  lecture  on  "  Fara- 
day's Discoveries  in  Electricity  and  Magnetism"  (p.  4251, 
says  "experiments  into  electricity,"  "  invalidations  into 
diamagnetism,"  Ac.  P — C.  W.  Hodosob. 

[26682.]— Stained  Marble.— Will  some  one  taD  me 
how  to  remove  stains,  from  marble  which  have  been  pro- 
duced by  a  wet  saw  being  left  in  the  out  ?— W.  K. 

[26683.]— 8team  on  Tramways.— Some  time  ago 
I  saw  an  account  of  the  trial  of  a  little  engine  near  Leedr 
for  running  tram-cars.  Will  some  one  give  the  dimen- 
sions? Do  you  think  we  shall  have  steam  tramways 
soon  ?  It  would  be  a  very  good  thing.— Kiprbbs  Dbtvkjl. 

[26684.1— Numismatic—  I  have  just  taken  a  sove- 
reign of  Victoria,  1875,  with  M  under  the  bust.  Are  these 
being  made  by  a  private  firm  in  the  same  way  that  the 
bronre  money  has  been  struck  which  has  11  under  the 
date  ?  If  so,  who  does  M  stand  for  ;  and  is  it  not  rather 
unusual  (assuming  it  to  be  so)  that  the  Miat  are  not  in  s 
position  to  coin  the  gold  money  that  is  required  P — W.  S.  J. 

[26685.1— Model  Boiler  Making. — I  want  to  make 
a  locomotive  boiler  to  work  2  oscillating  cylinders  tin  by 
lin.  stroke,  without  a  pump.  I  suppose  it  must  be  brass. 
About  2in.  diameter,  8in.  or  8iin.  long,  with  6  tabes 
3-16in.  diameter,  bat  I  do  not  know  how  to  make  the  fire- 
box. Will  some  reader  tell  me  how  to  do  it,  what  thick- 
ness it  must  be,  and  how  many  safety  valve*  it  mart 
have  P— Iota. 

[26686.1— Leolanohe  Battery.— Will  *•  Sigma"  say 
if  the  addition  of  muriatic  aoid.  added  to  the  porous  ceil 
of  a  Leolanohe  battery,  would  be  useful,  and,  if  so,  hew 
much  P  Also  if  there  is  any  other  liquid  which  could  be 
used  for  the  same  purpose  P— Thomas  Kino. 

[266870— Leolanohe  Battery  Cells— To  "ft*. 
ka."— Will  you  be  kind  enough  to  inform  aoa  if  the 
porous  cell  in  the  Leolanohe'  battery,  inside,  is  kept  dry- 
that  is,  does  the  carbon,  Ac.,  require  any  liquid  like  the 
rinc  in  the  outside  cell  P  I  have  searched,  but  cam  find  as 
information  on  this  point  in  back  numbers.— W,  D.  Dtkbs. 
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[2$688.]-Metal  Casting.-I  am  casting  Mine  rino 
««J»«»P«  Ptatea  about  20in.  long,  tin.  wide,  and  *in. 
thiok.  I  find  that  the  upper  part  near  the  gate  of  the 
casting  turn*  out  well,  requiring  no  filing  or  dressing 
afterwards,  but  the  lower  part  h  often  rough  and  sandy. 
Could  any  reader  with  a  knowledge  of  the  trade  help  me 
in  this  matter  P  I  use  the  ordinary  mould  frames  with 
thumb  screws,  and  make  the  runner  at  one  end.  If  the 
runner  wm  placed  in  the  centre  of  one  of  the  ride  edges 
would  it  cure  this  defect;  oris  there  any  other  method 
beyond ^aUowing ^quantity  of  metal  to  run  through  the 
mould  first,  as,  if  bo,  I  ehould  have  to  make  fresh  frame*, 
which  I  want  to  aroid  t— Plumbum. 

126689.]— Drums.— What  kind  of  skins  are  used,  and 
how  prepared,  for  the  ends  of  bass  and  side  drums? 
I  hare  seen  some  not  mnob  thicker  than  ordinary  writing 
paper,  perfectly  smooth  on  both  rides,  without  the  least 
trace  of  hair,  and  so  transparent  that  I  could  easily  read 
a  newspaper  that  was  laid  below.— Axatbub. 
.  ,[ ] —  8 tars.— Can  any  correspondent  giro  the 
following  ?— The  R.A.  and  dec.  of  24  Aquarii,  2  2725 
Delphini,  12  and  10  AquiUe,  O  Leonis,  and  O  S  230  Leon  is 
Also  pos.  and  dirt,  of  companions  of  46  Draoonis,  P.  XVI 
125,  126  Hercnlis,  O  Leonis,  40  Lynois,  n  Pegari,  and 
t  Lyrjo  ;  and  the  mags,  of  O I  236  and  O  Leonia.  and 
40  Lynda.— F.  D. 

[2*»1]-Oalvanio  Action.— In  a  large  brewery 
w.,^»  fT"T  oare  is  exercised .  and  every  contriranoe 
adopted,  to  render  the  product  of  first-class  quality, 
something  in  the  plant  or  working  inexplicably  counter, 
acted  this  intention.  The  pans  were  of  iron  heated  bv  a 
copper  coil,  and  "  galvanic  action"  was  accredited  with 
the  malign  influence,  whereupon  oopper  pans  were  substi- 
tuted with  marked  results,  Between  the  pans  and  bop- 
back,  however,  there  is  an  iron  sluice  valve  bolted  to  the 
copper  pipes,  the  joints  being  made  with  oardbourd  and 
red  Jo  id  ;  and  the  question  now  arises  will  not  the  flowing 
of  the  boiling  wort  through  tliis  pipe  of  copper,  with  a 
length  of  iron  between,  induoe  "  galvanic  action  t"  If  it 
does  what  effect  will  such  action  have  upon  the  beer, 
either  during  manufacture  or  afterwards  ?  The  engineer 
advises  that  the  packing  insulates  the  sluioe-valve,  and, 
consequently,  there  is  no  action.  As  a  question  of  this  sort 
may  interest  many,  I  shall  bo  glad  if  some  of  your  corre- 

rdenta  will  give  their  opinion  on  the  subject,  and 
re— Johh  Brewbb. 

[28692.]— Pern  Manaa:ement.-Wffl  some  of  your 
undly-diaposed  correspondents  favour  me  with  a  little 
»  1,6  management  and  culture  of  ferns  in  window 
cases  P  Tlic  aquarium  and  bicycle  for  a  number  or  two 
might .give  way  to  somebody  else's  hobby,  thus  obliging 
aH.  Booke  on  ferns  fail  in  the  details  of  tholr  manage- 
ment, and  a  few  hints  on  this  point  will,  I  know,  be  of 
use  to  many.— Fab  bt  Ferh. 

[20693.]  —  Magic-lantern  Photographs.  —  Will 
any  scientific  reader  oblige  me  with  full  instructions  and 
details  how  to  manufacture  the  above-mentioned  photo- 
graphs ? — G.  Fbteb. 

[26694]— Sash  Windows  Shaking.  &o.-The 
contriranoe  used  in  many  railway  carriages  for  steadying 
the  windows  and  supporting  them  in  the  required  position 
is  mentioned  in  No.  462.  p.  487.  A  fuller  description,  and 
iniormation  whotber  a  similar  plan  can  be  applied  to 
sashes  of  a  larger  size,  would  oblige-Cu  St. 

[36695.]  —Paint  for  Ironwork.— Soma  time  since  it 
was  reported  that  a  French  engineer  named  d'Adhemar 
had  prepared  a  pigment  to  be  applied  with  any  ordinary 
painter  »  reticles,  which  "vulcanises  the  surface  of  iron 
as  sulphur  does  indlarnbber,"  and  will  remain  "  un- 
ckanged  for  years."  Can  any  one  gire  further  informa- 
tion about  it  t — Ot.  St. 

[26696.]-- To  »  D.  H.  0.»-I  should  be  greatly  obliged 
if  your  excellent  oontnbutor.  "  D.  H.  G.."  would  help  me 
out  of  a  fix.  I  am  making  a  little  piece  of  machinery  in 
which  are  a  number  of  small  pulleys  driven  by  catgut. 
1  cannot  get  hold  enough  on  the  pulleys  unless  the  catgut 
makes  a  complete  turn.  The  grooves  I  have  cut  are  the 
ordinary  V,  and  I  find  the  catgut  from  rubbing  where  it 
cr?T?  r*P,djT  we»"  If  "D.  H.  O."  will  tell  me 

what  form  of  groove  he  would  recommend,  to  avoid,  if 

^u^Ta^T  'atgUt'  1  "1W>Uld  Mt0em  U  * 

[26897.]— To  H.  B.  Oave.-Can  yon  give  another 
name  or  names  for  "  Carnauba  wax ;"  and  <fo  you  know 
how  it  can  be  made  white  and  m Liable  with  paraffin,  Ac.  ? 

—Ja.  Jr. 
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Questions. 

531.-P  Q  is  one  of  a  series  of  chords,  inclined  at  a  con- 
*       dUmeter,  A  B,  of  a  circle.    Find  the 
locus  of  the  point  of  intersection  of  A  P  and  B  Q. — Maooib. 

rfiewT*1*  th,!!!.are  80  **  three »  Penny,  bow  many 
°'£X?t  ««lectipns  can  be  made  in  buying  sixpenny 

HS'-JuSS,  *"* ot       wUI  a 

,.^3 -Explain  the  conditions  in  a  simple  way  of  a  ball 

n  ^n7&S.tM.,mm  °f  °Xlbe'  °'  tb" 1(  3'  *'  7>  *°-  to 
A~~At  *  "M^otory  where  men.  women,  and  ohil- 
SreaVed  E^Wmf  of  the  women  « 

mS*!?.^      Z^^.'        earn  m*  *°d  fiTe-dxths  as 

Kne^aMH^rh1'  "       UtUT'l I"*" 
wo»«  Tr,?,?'.^  T  *Vn  "  muoh  as  the 

SZj  "  are  increased  by  one 

32£,  "w^ff?  "vm2°H  "  the  w<»>«  children 
JJJrther.  What  are  toe  daily  wages  of  each  F-Nbwtom 

JM^tor  a  given  number  of  months— ».«.,  mentally  f— 


637.— A  owed  B  a  sum  less  than  a  pound.  For  interest 
he  agreed  to  repay  the  same  number  of  shillings  with  the 
square  of  the  pence.  B  reckoned  interest  by  squaring  the 
shillings ;  their  remits  differed  by  1,  8,  4.  Find  the  same  ? 
— Jfaoau. 


Solutions. 

524.— The  following  is  the  simplest  rule  for  the  division 
of  decimals,  taken  from  "  Colenso's  Algebra"  :— Make  the 
divisor  integral  by  multiplying  it  by  its  denominator, 
thus  removing  its  decimal  point  altogether,  and  then 
multiply  the  dividend  by  the  same  denominator,  which 
will  shift  its  decimal  point  as  many  places  to  the  right  as 
there  were  decimal  figures  in  the  divisor.  Then  simply 
place  a  decimal  point  in  the  quotient,  when  that  in  the 
dividend  is  arrived  at  in  the  process  of  dividing.  Thus 
1645  +  -067  =  164  5  +  47  =  3  5.  To  prove  the  rule  :— 
Let  M  and  N  be  two  fractions,  which,  expressed  as 
decimals,  give  the  significant  parts  P  and  Q,  with  p  and  q 
places  of  decimals  respectively ;  then 

M  =  P 
N  10> 


10* 


-9.  =  ^  x  - 

107      10?  Q 


=  (il;xl0,)+Q-  «  E  D- 

— Bik-Ahdak. 

526.  — Here  exterior  diameter  of  sphere  =  3tin.  = 
3  6iSin.j  .•.  interior  diameter  =  3|  -  (2  x  JU  =  2  5in. 
Cubical  contents  of  oxterior  sphere  =  (3  625 J1  x  5236, 
and  of  interior  sphere  =  (2  51»  x  5236;  .-.  cubical  con- 
tents of  solid  portion  =  '5236  i  (3.625)»  -  (2-5)1  y  = 
16-76027892  oubfo  inches.  Whenoe,  per  question,  weight 
of  sphere  =  16  7602,  Ac.,  x  -263  =  4'40781b.— Bix-An  dak. 

527.  — Hare  from  12  a.m.  on  Friday  to  12  a.m.  on  Tues- 
day =  24  x  4  =  96  hours;  .*.  to  5.20  p.m.  on  the  same 
day  =  1011  hours.  Let  x  =  number  of  minutes  the 
watch  had  lost ,  then  wo  have,  as  19  hours,  :  1014.  hours, 
::  1  :  *,  or  19  x  =  .-.  at  =  5  min.  20  sec.  Whenoe 
the  correct  time  =  5  hours  28  min.  20  seo.— Bxh-Akdak. 


Answers. 

No  Sirrah,  520,  521;  8.  M.  C,  525,  527;  Bin-Andak. 
524,525,526,527. 

8.  M.  C— Write  as  distinctly  as  possible.  Many  excellent 
solutions  are  not  inserted  solely  because  of  the  printer's 
inability  to  read  the  symbols. 

Bib-Ax  dak.— Glad  to  hear  from  you  again. 


CHESS. 

Au.  communications  intended  for  this  department  to  be 
addressed  to  3.  W.  Abbott,  Chester  House,  UUisjjhafl 
road,  Olapham  B.W. 

PROBLEM  COOXXni. 
Bt  W.  Fubbtval  and  H.  F.  L.  Mbtbb. 
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White  to  play  and  mate  in  four  mores. 


SoLtmoH  or  P  no  slim  OOOXXL 

FaiU.  Black. 

1.  B  to  Kt  sq.  1.  K  to  R  4 

JJtoB.:  2.An^ng. 


ANSWERS  TO  C0EEESP0NDENTS. 

MevmmmieaUo^AoM  bs  addrssasaVto  t\«  Bdttob 
*/  tU  EaousH  Mbobajiio.  81.  Tanstocsvrtrsrt.  Cwsnt 
OardsM,  IF.c. 

HINTS  TO  CORRESPONDENTS. 
1.  Write  on  one  side  of  the  paper  only,  and  pat  draw* 
'Bgs  for  illustration  on  separate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  whan  answering  queries  pat  the 
numbers  as  well  as  tie  titles  of  the  queries  to  which  the 
replies  refer.  8.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded;  and  the  names  of  corre- 
spondents are  not  given  to  inquirers. 


1.  B  te  Kt  7. 

2.  Anything. 


Oohrkct  Solutions  or  Problxx  COCXI.  from  D.  A.. 
Athos,  H.  H.  8..  W.  FurnivaL  A.  Turner. 

H.  Mbtbb  akd  W.  Fubbital.— Tour  excellent  stratagem 
appears  in  the  present  number. 

8.  Pillows.— On  the  occasion  you  mention  Mr.  Blaok- 
bume  won  8  games,  drew  1,  and  lost  1. 

3^,Tlt?C*•  °-  °-  Heywood.-Problems  received  with 


15Mw"iI-7IJ  castling  on  the  Q's  side  you  mast  mors 
thekingtoQBsq,andthe  rook  to  Q  sq. 


The  following  are  the  initials.  Ac.,  of  letters  to  hand  no 
to   Tuesday  evening,  August  1,  and  BJiaoknowledaed 

BOvif"«^EVJ-  M-  g«»*--B.  M.  Cbestcr.-WiUiam 
BUiott.— C.  Swain.— Haynes  and  Jefferies.  —  W  B 
Lynn.-W.  Kgerton,  iun.-J.  P.  Foweter.-E.  Mann.- 
£  »  HSSf1  in£  -Z-  W<  Abbott.-E.  W.  Making.- 
John  Wilkin  son. -Geo.  B.  Gibbon.. -Thomas  Leman  - 
Dr.  G.  H.  Gramshaw.-F.  B.  T.  Money.-8.  Bottone- 
W.  G.  Mortimer.-W.  E.  Mitford. -Mining  Engineer  - 
James  Huntor.-Henrv  Pratt.-J.  Knockman  _ Win. 
BarnanL-Colonel  Oakes.-Alfred  Long.-Lantern - 
Alex.  MoDowall.-P.  L.-E.  Frost.-M  -H  P  -j  a 
— E.  Elgar.— Tim  Bobbin.-J.  B.  Williamson  -Pro- 
gress Joseph  HalL-G.  Morton. -Abraham  and  Co.- 
A8ubscriber.-G.-J.  C.  Hodben.-Alf.  B.-Old  tew 
-Tuebor.-Pendnlum.-E.  Detame.-NorthuTbrU.- 
W«B??rt2n'  JBn  -Snrveyor  No.  2.— J.  A.  W.-Oleflant 
-F-  O.  B.-G  O.  0.-A.-F.  R.  A.  8.-N.  hV-J  E 
Ballard.  —  Antherioum.  —  John  King.  —  P  jr  T  — 
B.  H..8olr.-W.  8.  FranJ^-Sutor -Henry  CornaU. 

H.  G.-A.  Bridge.-Coylon.— Rugby.— 
Okion.  —  H.  T.  —  Liverpool.  —  Enquirer.  —  B JORN  — 
T.  E.  J.-M.  8.  D.-j!w.  T.-5.  Y  Z.-nddler'- 
Ivatt  Ivkorr  -One  in  Trouble.-Henry  Pratt.-Hortr 
Machine,  -  Penwortham.  -  W.  D.  -  A  Mechanic - 
E.  J.  E.— A.  Karsley.-J.  F.  E. — Manus.-rNU  Desmnn 
dum.-Geo.  D.  Hirrt.-W.  E.^n.  »ho  Wb^nT- 
M  Q.  O.-A.  F.  J.-WalUngton.-S.  R.  B^-M  M  i  - 
^"en.°--pure  W^  -P  J  S.  C.-B.  N.-Nonnullus. 
— „  ™  AnU^piritualism.— J.  O.  R.  p0Well 
-E.  W .  'Suffleld.-J.  JS  0.-J.  Robertshau  lz^: 
Wateon.-W.  8.  T.-Oasis.-C.  Dorfsham.- 
Charles  Taylor.— F.  Beaumont.— G.  J.  C— G  Frver  — 
L.  L.  Disley.-A.  L.  F.-J.  F.  Ballard.-Assistance - 
F  aF-  «  "mT^-T^  ^--Copy.-F.  S.  B.— A  A. 
—A.  8.  Moffat.— J.  Lane.— Iota.— Accountant.— Wm 
AiQgaa. 

MAKCHisTxa.  (We  cannot  advise,  or  insert  your  query. 
You  will  find  the  best  bicycles  advertised  in  this  journk 
and  mnst  choose  for  yourself.  )_F.  M.  D.  (See  Putlic 
HeaUh  numbers  published  during  March  and  April 
We  believe  a  ~mpany  has  since  been  formed  to  work 

"£  C**?V  b5*  know  noihiBS  ^  its  prospects  or 
whereabouts.)  -  Taskabia.  (You  can  summon  the 
railway  oompanv  in  the  county  court  for  the  expense 

Cwere  put  to  by  the  delay.)-D.  McGbb.  (You  have 
your  query  answered.  If  you  will  put  another 
question  intelligibly,  we  will  insert  it,  and  possibly  the 
same  correspondent  will  reply  again.)-EDUABno.  (It 
aU  depends  on  your  voice;  if  that  is  a  good  one  natu- 
rally It  is  not  too  late.)-D.  D.  RbdmoV  (We  have 
had  no  further  information.)— Acobitb.  (We  thought 
everybody  knew  Anderson's  University  was  at  Qlascow 
There  is  really  no  need  to  insert  your  letter.  Ifou 
would  have  found  the  information  in  the  "British 
Almanac,  and  your  communication  is  a  confession  of 
vouxownignoranw  )-8oMBBerrsHiBBFABBER.  (You 
^t.inlt*  UrJ  Bttton"«.  0'  Moseley  and  Simp: 
son,  both  of  whom  advertise.J-WssTOB.  ('■  8wans,"  of 
°°.nrM  )-P-  Watsok^  (The  Bessemer  steamer  is  a 
faUure  )-A  Thbbb  Ybabb'  Sumcbibbb.  (During  the 
last  three  years  a  query  similar  to  yours  has  been 
answered  at  least  three  times.)- J.  H.  T.  (Advertise  ) 
—J.  Labbtbb.  (Because  we  have  not  recently  inserted 
so  many  queries  asking  for  the  titles  and  prices  of 
b?pk«-)-BN-  Gallswobtht.  (8ee  Mr.  Proctor^s  letter 
this  weekJ-A  Fitteb.  (We  do  not  see  that  we  can 
fairly  intorfere  in  the  matter.)-B.  A.  T.  (Inquire 
through  a  bookse  ler  )-Bobdbblabd.  (We  thini  we 
nave  given  fair  Utitnde  to  discussions  on  semi-specula- 
tive questions.  The  insertion  of  your  letter  wouldUke 
us  slap  into  metaphysics,  and  nothing  else.) 
Oobstabt  Readbb,  A  Subscriber,  eTh.  H.,  B.  B  —Your 

queries  are  unsuitable. 
E.  G.,  Borax.  A  Designer,  W.  B.,  J.  Snail,  Coma  table.— 
Your  queries  are  advertisements. 

8axoh'  P-  T  >  H'  B-  ^-Yo"  queries  have  been 

answered  before. 

Axbbbt,  M.  G.,  Hornpipe.  Harold  John,  A  NewContri- 
-S^ino^tb^rX7'  Dr*Wd8  TOm>  J-  H*rrUon- 


THE  THBBB  JOTJBBAItS 
wuoh  oover  the  whole  ranee  of  subject*  pntalnuur  to  the  ooeu 
p»Uon  lnt«r»rt.  or  ununwnt  of  ths  nuiorltr  of  rnansdods. . 

"WOIJJIH  MBCH      IC  AMD  WO&LD  OF  SOT15CT  U," 
BUILD IMO  WBWS.  and  PUBLIC  HEALTH.  .', 
Jh.  BNOIOBH  MBCHAKIC.  not  iSS^Si  wtthS SEr 
iS^Ur^,'1,^^?^  °~  which 


 ttaly  IntsnstA  him.    If  ooomaotad  In  anv  way  with 

sru  ofooo.trwrttoa  or  dasbm.  he  win  and  th.BUn.DMO 
B~KWS  a  P«rf«ot  storaooon  of  lnfonMUon.  aod  a  most  valuable 
channel  for  his  adiitlsinnt  shooldbe  Md  a  sltaattoV  or 
requir*  to  aBfag*  laboar.    PUBLIC  HKAXTH  oooa«rna! Ltf 

InUrsaU  •vwybodr.  Th«  Prto.  of  Wm  BUILDlitO  MBW8  is  id. 
postrrw  **d.,  oTpUBLJC  HEALTH,  hi- poet  frM  SAd?  Both 

n,  Thvlateek  sttset,  Corent- cardan,  Loadon.  W.O. 
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APPLICATIONS  FOB  UTTIU  FATBHT. 

JOLT  33.  LWS. 

MO.  B.  Douglas  and  L.Onsnt,  mrkosMj,  for  improvemanta  in 

motl  re- power  engines. 

MSI.  T.  Johnson,  Dudley,  for  a  new  or  Improved  manufacture 
of  brick*.  quarries,  and  Ulo». 

3862.  8.  W.  Clark,  Upper  Themes-gtreet,  for  Improvement*  In 
hand  signal  lamps. 

2883.  J.  Fo*.  ParU.  for  an  improved  kind  of  cigarette*  without 
tohaooo. 

2%M.  W.  8 pence.  Chancery-lsne,  for  tmproramanta  in  apparatus 
for  guiding  flies  In  outline  uwi  A  oommnnloatiou. 

2t*».  A.  W.  Jones,  Camden  Town,  for  an  improvement  in 
solitaire*  and  studs. 

m  A.  Oalaa,  Emi,  and  B.  Scaife.  Meorgate-stveet,  for  a 
new  and  improved  process  for  treating  India-rubber,  gutta- 
perchv.  amber,  resin,  at.d  other  vegetable  gum*,  and  al»o 
cerafflne,  oxokerite.  bitumen,  aaphalte,  sulphur,  and  other 
mineral  and  animal  prod  .eta.  In  order  to  free  from  imparities 
and  render  them  more  valuable  for  solutions,  varnlahea,  and 
other  useful  purposes. 

'JH./7.  O.  B.  Xorthcote.  Warwick,  for  an  improved  wall  pro- 
tector to  be  used  with  washing  stands. 

3818.  a  B.  Northooto,  Warwick,  for  Improvement*  in  machines 
for  cutting  greas-plot  edge*. 

SMB.  W.  Jackson.  Liverpool,  for  Improvements  In  furnaoes  for 
utUlatmr  the  gas  produced  by  the  combustion  of  fuel  for  the 
generation  of  steam,  inch  Improvements  being  applicable  wholly 
or  In  part  to  all  furnaces. 

8870.  F.  P.  Preston,  J.  T.  Prestige,  and  B.J.  Preston,  Deptford, 
for  Improvements  in  pomps  and  their  fitting*. 

3871.  8.  8.  Blaton  and  C.  Benson,  York,  for  improvements  In 
envelopes,  or '  hairs '  used  in  extracting  oil  from  oleaginous  seeds, 
and  in  oll-oake  making. 

3S7T  W.  H.  Baxter,  8orrov.  for  Improvements  in  self-acting 
weighing  and  measuring  machines, 

3*73.  r.  Wlrth,  Germany,  for  improramonta  In  the  manufac- 
ture of  silk  hata  (cylinders  or  other  covered  hats).  A  communi- 
cation. 

2H74.  J.  B.  Jefferis,  Bristol,  for  Improvements  in  decorative  or 
colour  printing  and  embossing. 

3875.  J.  Thomas,  Tork,  for  improvements  in  apparatus  con- 
nected with  boilers  and  furnaoes  to  effect  economy  in  the 
consumption  of  foe'. 

3878.  C.  B.  Green,  Old  Broad-street,  for  an  Improvement  In 
the  manufacture  of  oil  stoves.  A  common los lion. 

2877.  T.  J.  Bowman,  Islington,  for  improvements  In  the  method 
of  ventilating  hat*  or  oiher  coverings  for  the  bead. 

9878.  J.  Levrtatt.  Leicester,  for  Improvements  in  sanitary 
palls  or  /eeaal*  for  the  transport  of  soil,  excreta,  or  oth.r  noxious 
matters, 

3878.  B.  A.  Cow  per,  Westminster,  for  Improvements  in  audible 
alarms  for  safes. 

3880.  L.  Banks,  Hull,  and  B-  Wright,  Sheffield,  for  improve- 
ments In  armour- plating. 

3981.  B.  Benahaw,  Manchester,  for  Improvements  In  steam 
generators.    A  communication. 

2881.  R  Pariah  on,  Surrey  for  improvements  in  the  permanent 
way  of  railways. 

SMS.  W.  Morgan- Brown,  Southampton-buildings,  for  Improve- 
ments in  machines  for  the  manufacture  of  envelopes.  A  oom- 
rannWratiwi. 

am.  J.  8.  Lewis,  Surrey,  for  Improvements,  in  umbrella 
furniture. 

3S83.  H.  Nicholson,  Sheffield,  for  improvements  in  the  manu- 
facture of  forks. 

am  J .  Dewar.  Cambridge,  for  improvements  In  electrometers, 
and  In  apparatus)  for  applying  electricity  to  give  telegraphto 
signals  and  work  telegraph  relays,  as  also  in  standards  of  el  ■ctro- 
motlve  force  to  be  employed  in  the  graduation  of  eleolromoters 
and  for  other  uses. 

1887.  B.  J.  B.  Mills,  Southampton-ball  dings,  for  Improvement* 
in  the  manufacture  of  bricks,  slabs,  and  other  articled  m  do  of 
oler.  and  in  means  of  apparatoa  employed  therein.    A  oommunl- 

2S*.  W.  R.  M.  Thomson.  Glasgow,  for  improve nente  In  tucking 
and  frilling  or  gathering  attachments  for  sewing  machines. 

2S8Q.  P.  Jsruwn.  Chancery- lane,  for  improvements  in  shirt- 
front*.   A  oommanloa  Ion. 

SKO.  B.  Hornaby,  J.  innocent,  and  O.  T.  Batter,  Lincoln,  for 
improvement*  In  mowtng  and  reaping  machine*. 

Ml.  P.  Jensen,  Chancery-lane,  for  Improvements  in  brick  and 
UN  making  machine*.  A  communication. 

3883.  T.  Morgan,  Cookspur-sareet,  for  improved  watch  keys. 
A  communication. 

3883.  J.  Thellot,  Paris,  for  improvements  in  the  treatment  of 
petroleum  oils  and  In  the  manufacture  of  candles  and  soap. 

3884.  8lr  J.  Whitworth,  Bart.,  Manchester,  for  improvements 
In  wheels  suitable  for  carriage*  and  vehicle*. 

B8B5.    J.  A.  Mays,  Old  Broad-street,  for 
lubrication. 

3888.  8,  Partridge,  Stafford,  for  Improvements  in  couplings  for 
coupling  and  uncoupling  railway  oarrtagea  and  vehicle*  and 
looomoUve*. 

38BT.  J.  M.  Holmes  and  H.  Las,  Birmingham,  for  improve- 
ment* in  mechanism  or  apparatus  for  feeding  fuel  into  furnaces. 
Ore  boxes,  and  Are  grata*. 

am  7.  P.  Preston,  J.  T.  Prestige,  and  X.  X.  Preston,  Deptford, 
for  Improvement*  in  apparatus  for  regulating  and  controlling  the 
flow  of  water  for  wat«rclo%eti  and  fire  hydran te- 
am. J.  M.  Pleaaner,  Golden- square,  for  improvements  in 
apparatus  to  facilitate  the  withdrawal  of  no n -aerated  liquids 
from  decanter*  and  other  like  bottles  without  tilting  or  handling 
each  botUes. 

3800.  A.  M.  Clark,  Chaeoery.lane.  for  improvements  In  folding 
chair*  and  other  article*  of  furniture,  and  in  connection*  used 
therewith.   A  communication. 

3801.  W.  Btsintou.  King's  Cross,  for  an  Improvement  for  the 
prevention  of  the  formation  of  Ice  In  hot  water  apparatoa  during 
frost  when  not  in  use,  and  for  increasing  the  banting  power  of 
snob  apparatus. 

3802.  H.  Walker.  Greehem-street,  for  improvements  in  the 
manufacture  of  needlea. 

awe.  J.  MoCebe  and  J.  Walker,  Lancaster,  for  Improvements  in 
looms  for  weaving. 
3884.  P.  Jensen,  Chancery-lane,  for  improvements  in  ma- 


lmprovements  In 


chlnery  for  preparing  flax,  hemp,  and  similar  material,  for  textile 
fabric*.    A  communication. 

2808.  W.  L.  Wise,  AdelphI,  for  a  new  or  an  improved  machine 
for  utilising  can tnfagaj  force.  A  communication. 
3008.    N.  D.  Spartan,  Liverpool,  for  Improvements  In  propelling 
r  vessel*. 

8.  Cook,  Lancaster,  for  Improvement*  in  machinery  for 
sharpening  sawi.   A  communication. 

am  O.  Duncan,  W.  A.  Wilson,  and  O.  A.  Wilson,  Liverpool, 
for  Improvements  In  apparatus  or  appllenoe*  foretolding  paper. 

am.  W.  P.  Thorn  peon.  Liverpool,  for  Improvement*  in  and 
relating  to  steam  boHsrs  and  the  construction  thereof.  A  com. 
manioation. 

Zulu.  T.  Mayor,  On! tad  State*  America  for  Improvement*  In 
speeders  and  fly-frame*  for  spinning  machinery. 

3811.  W.  H.  Lake.  Southamptoo-builolngii,  for  improvements  In 
boxes  or  oaasa  for  the  preservation  of  food  and  other  article*  or 
material*.    A  communication. 

3813.  B.  M.  rrodaham.  Strand,  for  Improvement*  in  Indepen- 
dent equl-motlve  escapement*  for  watches,  o looks,  and  other 
timekeeper*. 

3813.  H.  M.  Bobottom,  Liverpool,  for  improvements  in  the 
manufacture  of  keyleas  watches. 

3814.  J.  T.  Biro  hall,  Preston,  for  a  new  or  Improved  apparatus 
for  indicating  the  average  pressors  and  actual  horse  power  of 
steam  or  oth-r  engines. 

SBI5.  T.  Coleby,  Manchester,  for  Improvements  in  hydro- 
extraotora. 

3818.  B.  P.  Alexander,  Southampton-buildings,  for  Improve- 
ments in  the  treatment  of  woollen  and  silk  fabric*  and  other 
goods  composed  of  animal  products,  with  a  view  to  the  removal 
of  any  vegetable  substance*  contained  therein  i  also  In  the 
apparatus  or  mean*  employed  therefor.  A  communication. 

3317.   C.  Thorn.  Norwich,  for  Improvement*  In  carriage*. 

3818.  M.  Wilson.  Northampton,  for  Improvements  applicable 
to  velocipede*, 

3818.  W.  Cardingley,  Wakefield,  for  Improvement*  tn  apparatoa 
for  ensuring  the  eotnbnitlon  of  smoke. 

3830.  B.  T.  Hnghes.  Chancery-lane,  tor  Improvements  tn  pin 
package*,  and  machine*  for  the  man ofac tore  of  the  same.  A 


3821.  X.  O.  Brewer,  Chanoery-lane,  for  Improvements  in 
apparatus  for  signalling  and  telegraphing  from  ship*  and  other 
place*.   A  communication. 

m  C.  Brock,  Devon,  for  Improvements  in  producing  imita- 
tions of  malachite,  lapis  lazuli,  and  other  stones. 

3833.  N.  D.  Spartall,  Liverpool,  for  an  Improved  process  of  and 
apparatus  for  converting  peat  into  coke  or  oharooal. 

2831.  B.  T.  Gardner  and  J.  H.  Gardner.  Bemers-  street,  for  im- 
provements in  the  construction  of  miners'  safety  lamps. 

2825.  O.  Bowles  and  0.  Rose,  for  improvements  in  the  construc- 
tion of  trioyoles. 

3838.  H.  J.  Hodden,  Strand,  for  improvements  In  chronometer 
esoapements.   A  communication. 

3837.  C.  Longbottom  and  P.  Harris,  Bradford,  for  Improve- 
ments In  the  method  of  and  apparatus  for  learning  roller  skating 
or  skating. 

3838,  W.  X.  Blckerdlks  and  A-  C.  Bowdlsr,  Lancaster,  for  im- 
provements in  the  manufacture  of  varnish. 

3TO.  H.  H.  Doubleday,  Washington,  O.S.A..  for  a  device 
applicable  as  a  stopper  for  bottle*,  cans,  or  other  liquid  holders. 
A  communication. 

2930.  J.  N.  Smith,  New  Jersey,  U.S.A..  for  new  and  useful 
Improve menta  In  axle  boxes  and  oiler*  for  railway  carriage  exlaa. 

3831.  B.  O.  Brewer,  Chanoery-lane,  for  Improvement*  in  and 
oonneoted  with  signalling  and  in  apparatoa  therefor.  A  com- 
munication. 

ami.  H.  Handystde,  Westminster,  for  improvement*  in  safety 

clutches. 

2933.  J.  Steel,  Glasgow,  for  new  or  improved  apparatoa  for 
purifying  gas. 

2331.  W.  Paddock,  Birmingham,  for  improvements  in  governors 
for  steam  engine*  and  other  motive  power  engines. 

3803.  B.  Watson  and  C.  P.  N.  Weatherby,  Cornhlll,  for  an 
Improved  apparatoa  for  automatically  operating  ladles'  fane  and 
other  like  Instrument*  for  agitaUng  the  air. 

3838.  C.  Richardson,  London,  for  improvement*  tn  "  flat 
pleating"  or  "  kilting"  machines. 

3837.  A.  M.  Clark,  Chanoery-lane,  for  Improvement*  in  appa- 
ratus for,  and  In  (he  method  of,  decorticating  china  grass  and 
other  fibrous  plant*.   A  communication 

3838.  W.  B  Lake.  Southampton- building*,  for  Improvements 
in  the  negative  plates  or  elements  of  galvanic  batteries.  A  00m- 
mun  1  cation . 

2M.  Z.  Dwver.  London,  tor  Improvements  in  lam  pa. 

38*0.  J.  O.  Bollneou,  Birmingham,  for  an  Improved  cord  holder 
for  Venetian  blinds  and  other  like  purpose*. 

3841.  J.  W.  Brown,  London,  for  improvement*  tn  el eo trio 
telegraphs. 

3843.  O.  T.  Redfern.  Plnabury,  for  improvements  in  tohaooo 
pipe*.  A  communication. 

3843.  B.  Hunt,  Linooln's-lnn-fislde,  for  Improvements  tn  the 
construction  of  elastic  mattresses.    A  communication. 

38 U.  A.  H.  G  Hobaon.  Liverpool,  for  an  improved  means  of 
and  Apparatus  for  Indicating  the  speed  of  engines  and  their  shafts. 

3840.  T.  A.  Brooklebank,  Cornhlll.  for  Improvement*  in  the 
construction  of  couplings  for  railway  carriages  and  waggon*. 

2848  J.  Harrington,  Isle  of  Wight,  for  improvements  In  means 
or  apparatus  for  facilitating  the  entry  of  persons  Into  and  the 
escape  of  persona  from  burning  buildings,  which  apparatus  may 
also  be  employed  for  various  other  useful  purposes. 

2947.  C.  W.  Smith.  Barn  wood,  for  Improvement  In  and  appa- 
ratoa for  scouring  or  cleansing  woollen  cloth,  yarns,  and  wastes, 
and  in  recovering  valuable  products  In  the  material*  which  have 
been  used  in  conducting  the  said  scouring  or  cleansing. 

SMB.  W.  W.  Beaumont.  Oamberwell,  for  Improvement*  tn 
roller  skates. 

2819.  P.  Lldd  loott.  Maxwell  Hill,  for  an  Improved  plate  warmer 
and  refrigerator. 

am  B.  W.  Wallace,  Battiiissa,  and  C.  P.  Clans,  London,  for 
Improvements  In  the  manufacture  of  sella  of  barlu  a  and  other 
■alts,  which  Improvement*  are  also  applicable  to  the  extraction 
of  sliver  from  argentiferous  pyrites. 

3831.  R.  W.  Wallace,  Batter***,  and  0.  P.  Clan*,  London,  for 
Improvements  in  the  manufacture  of  sulphate  and  other  salts  of 
sine  and  In  certain  application*  of  the  said  aatte. 

2832.  W.  Morgan-Brown,  Southampton-buildings,  for  iraprove- 
menta  in  projectiles  for  ordnance,  and  in  the  manufacture  of  the 
same.  A  communication. 

3813,  P.  Pflclderer,  Norwood,  for  Improvements  in  machine* 
for  kneading  and  mixing  various  substances  or  materials. 

2834.  C.  Chapltel,  Paris,  for  an  Improved  machinery  or  appa- 
ratus for  breaking  stone*,  ores,  and  other  mate  rials. 

3BS6.  B.  G.  Brewer,  London,  fur  improvements  in  rink  or  roller 
skates.   A  communication. 

3838.  J.  Xeim.  Allamagne,  for  Improvements  in  machinery  for 
stretching  and  drying  textile  fabric*. 

8837.  T.  P.  SUdolph,  G.  P.  BUdolph,  Woodbrldge.  and  W.  Delf, 
Great  Bsntley,  for  Improvements  in  apparatus  for  cleaning  and 
sorting  seed,  grain,  and  other  matter*. 

2m.  J.  A.  Langs  ton,  Bedford-square,  for  Improvement*  In 
Ulumlnatlngolocka. 

3t>.  W.  H.  Lake,  Southampton- buildings,  for  an  Improved 
tool  or  Implement  for  scouring  the  cap*  or  primers  and  ballets 
in  cartridges  for  Are  arms,  and  for  removing  exploded  or  used 
oaps  or  primers  from  cartridge  shell*.    A  communication. 

3880.  J.  O.  Tonga*.  Southampton. buildings,  for  Improvement* 
In  machinery  or  apparatus  for  raising  fallen  crops.  A  oommanl- 
oa tlon. 

3881.  W.  Opton,  Birkenhead,  for  Improvement*  in  fastener* 
for  apparel. 

2982.  N.  Clayton  and  J.  ShntUeworth.  Lincoln,  for  Improve- 
ments in  mean*  or  apparatoa  for  adjusting  the  position  of 
portable  machinery,  and  for  chocking  or  securing  the  travelling 
wheels. 

am  A.  O.  Brookes.  Chanoery-lane,  for  Improvements  in 
copying  presses,  which  improvement*  are  also  applicable  to 
other  presses.   A  com  manioation. 

2864.  H.  J.  Redden,  Westminster,  for  Improvements  in  water- 
proofing substances  permeable  to  air.  A  oommunloation. 

2965.  B.  Hunt,  Linooln's-lnn,  for  an  Improved  tnaubmeralble 
dress.   A  oommunloation. 

am  P.  A.  Lock  wood,  Massachusetts,  O.  S.  A.,  for  improve- 
ments In  machinery  for  scouring,  setting,  or  glassing  leather  or 
beaming  hides. 

2937.  O.  C.  Bice,  Linooln's-lnn  fields,  for  a  new  or  Improved 
method  of  covering  hats,  and  means  of  ventilation  for  the 
same. 

DoH  W.  Morgan-Brown,  Southampton-buildings,  for  a  self 
acUng  pump  injector  for  feeding  boilers  with  water  heated  by 
the  waste  steam.    A  communication. 

29S9.  W.  B.  Sargent.  New  York,  for  an  Improved  press  for 
copying  letters  and  other  documents,  and  for  similar  pur- 

P<2B7ul  J.  R-  Klrby,  Tork,  for  improvements  in  apparatus  relet- 


3884.  8.  Kott,  Salford,  for  Improved  weather  ptoteuuas  te  bs 
used  oa  substitutes  for  umbrellas. 

2m.  B.  H.  Loveanx,  West  Bromwtoh,  for  uupiumun 
applicable  to  portable  and  other  steam  engine*. 

am  T.  Allen,  Beading,  for  Improvement*  in  boxes  ier  hold  Bur 
mate  he*  and  other  artloles. 

3887.  J.  W.  Barclay.  Aberdeen,  and  B-  Seller,  Hunttj,  for  ga 
Improved  combined  cultivator  and  digger. 


L.  V.  Bathbnn,  New  Tork.  for  Improvement*  Is  sop*, 
ratus  for  cleaning  the  cloths  In  bolting  reel*  for  ftoorlng  mill*, 

3888.  H.  Baker.  Cheltenham,  for  a  new  or  Improved  rnacklBs 
for  preparing  or  cutting  suet  »nd  other  parpoeae. 

3880.  T.  Judge,  Putney,  for  Improvements  tn  eases  tor  the 
carriage  and  storage  of  gunpowder  and  other  sxplosdvs  com- 
pounds. 


3981.  W.  Cranston.  Tinsbury,  for  Improvement*  la  thrsskiai 
straw- binding  machines,  the  two  being  in  oomblnaUaa. 


and 
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log  to  reaping  and  mowing  machine  . 

3871.  J.  H.  Johnson,  Llnooln's  Inn-fields,  for  Improvement*  in 
the  ooatlng  or  covering  of  metal*  or  surfaces  with  piatina.  A 
oommunloation. 

2D73.  8.  Sohumon,  Olasgow.  for  Improvements  In  the  mano- 
faoture  of  felted  or  elastic  covers  for  bowls*  and  analogous 
articles,  and  In  the  machinery  or  apparatus  employed  therefor, 
the  same  being  in  part  applicable  to  the  manufacture  of  other 
felted  gooda. 

3873.  W.  Morgan-Brown,  Southampton- buildings,  for  improve- 
ments in  photography  in  colours,  and  in  the  apparatoa  for  that 
purpose.   A  communication. 

2874.  H.  Bramall,  Sheffield,  for  Improvements  In  the  construc- 
tion of  the  vessels  or  converter*  used  in  the  manufactureot  what 
is  known  as  "  Beesemer  steel." 

387S.  O.  Zaffire,  Middlesex,  for  Improvements  In  the  "op  and 
down "  movement  for  watches,  ohronometera,  and  spring 
olo  fk9. 

2978.  W.  H.  LaaoeUes,  Middlesex,  for  an  Improved  mode  and 
apparatus  for  forming  dowel  Joint*  for  connecting  boards  tor 
flooring  and  other  purposes. 

3877.  8.  Weymouth.  Hollo  way.  for  improved  appliance*  to  be 
used  in  connection  with  semaphore  and  other  like  signals  upon 

^wK!7  W.  B.  Lake,  Sonthampton  boildlngs.  for  Improvements 
in  rolls  or  rollers  for  wringing  and  other  machine*.  A  communi- 
cation. 

3878.  P.  Wlrth,  Germany,  for  improvement*  In  roller*  for 
rolling  special  or  figured  iron  and  other  materials.  A  communl- 
aa  tlon. 

SB60.  W.  L.  Wise,  Adelnhl,  for  new  method  of  and  apparatoa 

for  cleaning  lithographic  atones.   A  oommunloation. 

3881.  0.  Scott,  Ireland,  for  Improvements  tn  fseoal  oloests  and 
the  treatment  of  excreta. 

3m  J.  C.  Mewburn.  London,  for  Improvements  m  throeUe 
frames.   A  oommunloation. 

29S3.  W.  McLennan,  Liverpool,  for  Improvement*  in  Of  ting  and 
forae  pump*. 


"  Illustrated  London  News,"  "Obaphic,"  trn 
April  to  December,  1873.  oomplete ;  Xxohang*.  —  Sum. 
3,  Hstton-street,  Bonderland. 

Hori«ohtal  Enoiitb,  lin.  stroke,  with  BpOar  ■! 
Pitting*  complete,  for  Tblxbcopb. — HAYWOOD,  Working  Bert 

Club,  Now  Bouthgate,  N. 

J.  B„  «f  3.  WhitehiUl-stwrt,  Tottenham,  will  Kxckenyi 
first-rate  Slidbs  for  G.  W.  Shrubeobra  DOLOBLLT  Xabt«. 

12  by  12  Oambba,  folding;  Dark  Tent,  also  Rood  Ovtl 
Turning  Chuok,  for  good  Less,  wide  angle  preferred.— w.  pran. 
West-end,  Haven t. 


BnAUSB  HbCBANTC  from  January  8,  1875,  to  ' 
date.  83  No*.  "  Bngineer."  working  drs wings  and  udaxa*,  lar"3 
condition  .  offers. — J.  Richards,  Pord's-row,  Bsdroth 
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ARTICLES. 


EXPERIMENTS  IN  TELEPHONY. 
T1TE  have  already  in  our  last  volume 
*'  (pp.  138,  266)  given  descriptions  of 
those  remarkable  telegraphic  instruments 
which,  under  the  name  of  the  musical  tele- 
graph and  the  telephone,  appear  as  the  fore- 
runners of  what  promises  to  be  an  impor- 
tant advance  in  connection  with  telegraphy. 
Already  the  discovery  of  the  electric  trans- 
mission of  sounds — made  simultaneously,  it 
would  seem,  by  Gray,  of  Chicago,  and  La 
Con  r,  of  Copenhagen — promises  to  be  of  con- 
siderable advantage  in  practical  telegraphy, 
for  the  fact  being  that  sounds  of  different 
pitch  can  be  transmitted  simultaneously  to 
any  part  of  an  electric  circuit,  and  can  be 
received  by  separate  instruments,  it  follows 
that  if  the  duration  of  the  sounds  is  made 
to  represent  the  dot  and  dash  of  the  Morse 
alphabet,  a  number  of  telegraphic  messages 
can  be  sent  on  one  wire  at  the  same  time. 
Prof.  Graham  Bell,  who  claims  to  have 
demonstrated  the  possibility  of  thus  signal- 
ing sounds  of  different  pitch  in  1873,  has 
recently,  before  the  Massachusetts  Institute 
of  Technology,  demonstrated  the  possibility 
of  conveying  vocal  sounds  by  means  of  the 
ordinary  telegraph  wires  and  special  appli- 
ances for  transmitting  and  receiving  the 
sounds.  The  apparatus  used  by  Prof.  Bell 
ia  thus  described :— Two  single-pole  electro- 
magnets, each  having  a  resistance  of 
10  ohms,  were  arranged  in  circuit  with  a 
battery  of  five  carbon  elements — the  total 
resistance  being  about  25  ohms.  A  drum- 
head of  goldbeater's  skin,  about  2fin.  in 
diameter,  was  placed  in  front  of  each 
electro- magnet,  and  a  circular  piece  of 
clock-spring  was  glued  to  the  middle  of  the 
membrane  of  each  drumhead.  One  of  these 
telephones  was  placed  in  the  experimental 
room,  ajd  the  other  in  the  basement  of  an 
adjoining  house.  Upon  singing  into  the 
telephone  the  sounds  of  the  voice  were  re- 
produced by  the  instrument  in  the  distant 
room ;  and  if  two  persons  sang  simul- 
taneously, the  two  notes  were  audible  at  the 
other  telephone.  At  the  time  of  the  lecture, 
an  experiment  was  made  to  show  the  trans- 
mission of  articulate  speech,  an  assistant 
^oing  into  the  adjoining  building  where  one 
of  the  telephones  was  placed.  Prof.  Bell 
tben  placed  his  mouth  near  the  other  tele- 
phone, and  said,  "  Do  you  understand  what 
1  say?"  An  answer  was  returned,  and, 
according  to  the  report  before  us,  articulate 
sounds  were  beard  proceeding  from  the 
piece  of  clock-spring  attached  to  the  mem- 
brane which  were  alleged  to  be,  "  Yes,  I 
understand  you  perfectly."  The  articula- 
tion was,  it  is  stated,  somewhat  muffled  and 
indistinct,  but  at  all  events  in  this  case  was 
intelligible.  It  is  obvious,  however,  that 
any  sentences  of  a  common  kind,  that  might 
be  expected,  or  that  might  have  been  agreed 
on  beforehand,  would  be  more  likely  to  be 
heard  than  unexpected  or  unlikely  questions; 
for  just  as  it  is  possible  to  see  things  we  wish 
to  see,  so  it  is  possible  to  hear  words  we 
expect  to  hear.  Several  familiar  questions 
were,  it  is  said,  understood  after  a  few  repe- 
t  itions ;  but  a  critical  analysis  of  the  effects 
produced  leads  to  the  conclusion  that  the 
vowel  sounds  alone  are  those  faithfully  re- 
produced :  diphthongal  sounds  and  rotund 
vowels  are  readily  distinguished,  but  conso- 
nants are  generally  unrecognisable.  Now 
;ind  then,  however,  a  sentence  comes  out 
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with  almost  startling  distinctness,  the  con- 
sonants as  well  as  the  vowels  being  clearly 
audible.  Prof.  Bell  stated  that  telephonic 
effects  can  be  produced  with  three  varieties 
of  currents — the  intermittent,  the  pulsa- 
tory, and  the  undulatory.  The  first  are 
characterised  by  the  alternate  presence  and 
absence  of  electricity  in  the  circuit;  the 
pulsatory  current  by  sudden  changes  in 
intensity,  while  undulatory  currents  are 
obtained  by  gradual  changes  analogous  to 
the  changes  of  density  of  air  produced  by 
vibrations  of  a  pendulum. 

In  1837  Page  discovered  galvanic  music, 
or  the  fact  that  an  electro-magnet  gives 
forth  a  sound  when  suddenly  magnetised  or 
demagnetised  a  sufficient  number  of  times 
in  a  second;  and  in  1874  Prof.  Bell  dis- 
covered that  the  sounds  were  due  not  en- 
tirely to  the  magnetic  condition  of  the  iron 
core,  but  that  a  portion  of  the  effect  is  pro- 
duced by  vibrations  in  the  insulated  copper 
wire  forming  the  coil.  One  of  Prof.  Bell's 
fir&t  experiments  in  connection  with  tele- 
phony was  to  render  the  sounds  of  a  reed 
organ  audible  to  persons  at  a  distauce.  A 
tense  membrane  wag  placed  between  the 
electro-magnet  and  its  armature;  and  the 
reeds  of  the  organ  were  so  arranged 
as  to  open  and  close  the  circuit  as  they 
vibratea.  When  the  instrument  was  played 
the  sounds  were  "  loudly  reproduced "  by 
the  telephonic  receiver  on  the  lecturer's 
table.  When  chords  were  played  their 
component  tones  were  simultaneously  emit- 
ted by  the  armature  of  the  receiver.  The 
experiments  of  De  la  Rive  and  Wertheim, 
which  were  probably  the  first  of  the  kind 
to  attract  much  attention,  have  developed 
into  the  inventions  of  Gray  and  La  Cour : 
it  is  probable  that  the  investigations  of 
Prof.  Bell  and  the  many  other  students  who 
are  now  making  researches  into  the  pheno- 
mena may  result  in  the  discovery  of  far 
more  remarkable  things  than  are  at  present 
suspected  in  Telephony. 


THE  PROGRESS  OP  MECHANICAL 
PUDDLING. 

rPHERE  is  no  branch  of  manual  labour 
which  one  could  see  superseded  with 
more  satisfaction  than  that  of  the  puddler ; 
and  were  it  not  for  the  pleasure  one  feels  in 
witnessing  the  triumph  of  his  skill  and  en- 
durance, there  would  not  be  a  redeeming 
feature  in  the  whole  round  of  his  terrible 
labours.  Of  late  years  much  has  been  done 
towards  superseding  the  puddler  by  means 
of  machinery,  and  we  cannot  doubt  that 
sooner  or  later  puddling  by  hand  will  be- 
come a  thing  of  the  past,  although  the 
number  of  mechanical  puddlers  yet  erected 
have  not  exercised  any  appreciable  effect  in 
reducing  the  number  of  human  puddlers. 
The  work,  it  is  true,  requires  the  exercise  of 
no  small  amount  of  skill  and  intelligence ; 
but  it  is  of  such  a  nature  that  nowadays  it 
can  only  be  tolerated  from  necessity.  Tap- 
ping a  blast  furnace,  pouring  a  charge  of 
Bessemer  steel,  attending  a  glass  furnace, 
are  little  better  than  child's  play  compared 
to  the  work  of  a  puddler,  who  has  to  exert 
an  enormous  amount  of  muscular  force 
subjected  to  the  intense  and  blinding  heat 
of  the  furnace  at  its  highest  temperature. 
High  wages  are  paid,  no  doubt ;  but  these 
high  wages  (which,  however,  only  prevail 
when  iron  is  dear)  are  spent  in  providing 
fuel  for  the  human  machine,  which,  heavily 
worked,  must  be  heavily  fed ;  so  that  it  is 
doubtful  whether,  after  all,  the  high  wages 
are  of  more  real  value  than  the  lesser  sums 
the  skill  and  intelligence  of  the  puddler 
would  command  in  other  branches  of  in- 
dustry. There  are  great  differences  in 
puddlers  as  there  are  in  other  classes  of 
skilled  workers,  and  the  highest  grade — the 
men  with  most  intelligence  and  skill — are 
rapidly  dwindling  in  number.  In  principle 
the  process  is  very  simple:  it  consists  in 


eliminating  from  cast-iron  certain  impuri- 
ties, and  producing  from  a  hard  and  brittle 
material  one  of  a  comparatively  soft  and 
ductile  nature.  For  want  of  skill  or  suffi- 
cient care,  an  inferior  puddler  will  lose  10 
per  cent,  of  the  metal,  and  permit  a  com- 
paratively large  amount  of  phosphorus  to 
remain  in  the  puddled  ball ;  while  a  more 
careful  workman  will  reduce  the  unavoid- 
able loss  of  metal  to  less  than  5  per  cent., 
and  eliminate  all  but  a  very  small  percen- 
tage of  phosphorus — thus  producing  not 
only  a  greater  weight  of  metal,  but  iron  of 
better  quality.  More  than  this  even:  a 
first-claBS  puddler  will  produce  good  iron 
from  a  quality  of  pig  that  the  inferior  work- 
man would  find  a  difficulty  in  working  at 
all.  The  better  class  of  workmen  are,  how- 
ever, becoming  scarce,  so  that  when  we  re- 
member that  mechanical  puddling  in- 
variably yields  superior  results  to  those 
obtained  from  manual  labour,  it  is  scarcely 
to  be  wondered  at  that  Mr.  Crampton  found 
a  large  and  very  attentive  audience  to  hear 
his  paper  read  at  the  meeting  of  the  Insti- 
tution of  Mechanical  Engineers— a  body  to 
whom  he  appealed  to  overcome  any  existing 
mechanical  difficulties  in  the  construction 
of  rotary  puddling  furnaces.  Mr.  Cramp- 
ton  passed  in  rapid  succession  over  the 
earlier  attempts  to  introduce  the  revolving 
puddling  system,  and  spoke  of  the  mechani- 
cal rabble  (illustrated  on  p.  213,  Vol.  XV.), 
which,  although  obviously  of  considerable 
assistance  to  the  puddler.  does  not  relieve 
him  from  the  most  arduous  portions  of  his 
labour.  The  revolving  rabble  may  be  ac- 
cepted as  a  valuable  addition  to  the  iron- 
maker's  appliances,  and  a  useful  servant, 
until  the  revolving  furnace  has  been  so  far 
perfected  as  to  become  indispensable.  The 
mechanical  rabble  is  in  some  districts 
largely  used,  and,  so  far,  has  given  satis- 
factory results  by  enabling  larger  heats  to 
be  worked,  which  are,  of  course,  a  source  of 
economy.  After  speaking  of  the  various 
rotary  or  revolving  puddling  furnaces,  which 
were  illustrated  by  drawings  on  the  walls — 
viz.,  Walker  and  Warreu's,  Maudslay's, 
Tooth's  (with  Yates),  Danks',  Sellers' 
Siemens',  Ac,  Mr.  Crampton  gave  a  brief 
description  of  his  own  design,  which  is 
known  as  the  dust-fuel  furnace,  and  ex- 
hibited specimens  of  the  iron  produced  in 
it.  One  of  these,  an  armour-plate  bolt, 
upon  which  a  ton  weight  had  been  dropped 
three  times  from  a  height  of  about  23ft. 
before  it  was  broken,  was  certainly  a  very 
remarkable  specimen.  The  bolt  had  been 
so  placed  that  the  blow  would  tend  to 
lengthen  it,  and  when  broken  it  was  found 
to  have  stretched  50  per  cent.,  while  the 
sectional  area  was  reduced  as  much  as  70 
per  cent. ;  and  yet  it  was  made  from  common 
iron.  Another  specimen  of  iron  produced 
in  the  Crampton  furnace  was  a  rolled  plate 
made  direct  from  an  8cwt.  re-heated,  ham- 
mered puddled  bloom.  A  fin.  hole  had  been 
punched  in  the  plate,  and  subsequently  drif- 
ted out  cold  to  lrsm- •  ^  besides  that  the 
plate  had  been  treated  with  acid  to  develop 
the  grain.  The  samples  shown,  which  were 
in  considerable  variety,  were  prepared  by 
ironworkers  using  the  Crampton  furnaces, 
and  exhibited  conclusively  the  good  results 
to  be  obtained  by  its  use,  the  texture  of  the 
metal  resembling  steel  rather  than  that  of 
the  best  plates  or  rails  made  from  the  pile, 
or  "built-up"  iron,  as  it  is  termed.  The 
best  Yorkshire  plates,  when  planed  and 
subjected  to  acid,  exhibit  under  a  glass  the 
imperfect  welding  of  the  lamina)  of  the 
metal;  but  the  samples  of  the  Crampton 
iron  are  homogeneous,  and,  what  is  perhaps 
a  great  point,  are  produced  from  8  to  10c  wj^ 
charges  of  inferior  cast-iron,  no  difference 
being  noted  between  the  product  of  the 
worst  and  the  best  samples  of  pig.  As  Mr. 
Head  put  it,  crudely-worked  material  is 
reduced  to  "iron,"  and  iron  is  iron,  and 
nothing else.Digitized  by  V^iOOg IC 
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The  main  points  of  difference  between 
Mr.  Crampton's  furnace  and  those  of  his 
predecessors  and  contemporaries  are  three. 
In  the  examples  of  his  revolving  puddling 
furnace,  which  have  been  in  use  for  the  last 
six  years,  there  is  no  separate  fireplace  or 
gas  generator  built  of  brick,  and  conse- 
quently no  firebars,  which  are  completely 
dispensed  with,  for  there  is  but  one  revolv- 
ing chamber,  lined  with  oxide  of  iron,  form- 
ing the  gas-producing,  gas-consuming,  and 
utilising  chamber ;  the  means  adopted  for 
the  supply  of  fuel  is  entirely  mechanical ; 
and  the  whole  furnace  is  encased  in  water. 
The  fuel  is  supplied  in  the  form  of  dust, 
because  when  in  that  condition  a  machine 
can  be  constructed  to  feed  it  regularly  into 
a  constant  stream  of  air  supplied  by  a 
blower,  complete  combustion  being  obtained 
without  excess  of  air,  the  only  -condition 
being  that  the  engine  producing  the  blast 
and  driving  the  feed  should  be  kept  at  a 
uniform  speed.  The  arrangements  of  the 
Crampton  furnace,  and  the  thorough  com- 
bustion of  the  dust  coal,  enable  the  tem- 
perature or  character  of  the  flame  to  be 
regulated  to  a  nicety,  the  system  allowing 
the  flame  to  be  lengthened  or  shortened  to 
suit  the  varying  capacities  of  furnaces,  so 
as  to  maintain  an  equilibrium  of  tempera- 
ture and  pressure  in  all  parts  of  the  fur- 
nace— a  result  not  yet  attained  by  any  other 
system.  One  of  the  great  difficulties  ex- 
perienced in  bringing  the  Crampton  furnace 
to  its  present  degree  of  perfection  was  the 
difficulty  of  fitting  a  revolving  chamber  at 
a  white  heat  and  containing  molten  metal 
so  accurately  as  to  prevent  a  leakage  at  a 
moving  joint  3  or  4ft.  in  diameter.  The 
effects  of  expansion  and  contraction  had  to 
be  neutralised,  and  the  whole  apparatus 
was  accordingly  covered  with  an  annular 
space  through  which  water  continually  cir- 
culates. The  means  adopted  have  proved 
so  far  practically  successful  that,  after 
nearly  three  years'  working,  the  wrought- 
iron  casing  of  the  furnace  is  in  as  sound  a 
condition  as  when  first  made,  running  as 
true  as  a  lathe,  and  the  ioint  rings  so  per- 
fect that  no  metal  leaks  between  them. 
The  action  of  the  circulating  water  is  very 
important  in  one  respect.  In  other  revolv- 
ing furnaces  the  fettling  is  the  greatest 
difficulty  they  have  to  contend  with,  and 
especially  so  at  the  mouth  or  lip  of  the 
furnace,  which  is  kept  fettled  only  at  con- 
siderable expense  and  trouble.  The  Cramp- 
ton furnace,  on  the  contrary,  is  self- 
fettling;  for  if  a  portion  of  the  fettling 
becomes  detached  and  exposes  the  plates 
to  the  action  of  the  heat  of  the  furnace,  the 
water  acts  as  a  protector,  causing  the  melted 
cinder  to  chill  and  refettle  the  part  to  the 
normal  thickness.  To  sum  up  the  advantages 
claimed  forthe  Crampton  furnace,  then,  they 
are  as  follows  :  Hard  manual  labour  is 
entirely  dispensed  with,  repairs  are  reduced 
to  a  minimum,  fuel  is  saved,  no  smoke  is 
produced,  no  coal  can  enter  the  iron,  and 
but  little  intelligence  is  required  from  the 
workers.  Further,  the  furnace  being  covered 
with  water,  the  men  are  not  subjected  to 
any  oppressive  heat.  Some  little  intelli- 
gence is  of  course  required,  as  it  would 
seem  to  be  practically  impossible  that  the 
puddling  operation  can  be  made  entirely 
self-acting,  and  in  the  Crampton  furnace 
care  is  required  to  prevent  the  formation  of 
"  young  iron."  Mr.  Crampton  believes  that, 
with  ch'trges  of  10  to  15  cwt.,  he  will  be 
able  to  reduce  the  expenditure  of  coal  to 
about  -tewt.  per  ton  of  puddled  blooms,  and 
still  lower  with  larger  charges. 

A  very  important  and  lengthy  discussion 
followed  the  reading  of  the  paper.  Mr. 
Webb,  of  Ore  we,  opened  it  by  saying  that, 
so  far  as  he  had  worked  it,  the  iron  was 
perfectly  clear  and  good  in  every  way.  He 
found  by  analysis  tint  phosphorus  was 
almost  ••nuivly  eliminated,  even  when  the 
iron  hud  been  ratde  from  Cleveland  pig. 


He  could  make  the  best  and  toughest  steel 
plate  that  could  be  produced  by  melting  up 
the  balls  in  the  Siemens-Marten  furnace,  at 
a  cost  of  7s.  6d.,  as  against  lis.  by  the  Bes- 
semer process,  while  rails  could  be  made  at 
10s.  or  12s.  per  ton  less  than  by  the  Bes- 
semer process,  about  260  tons  per  week 
being  now  made  at  Crewe.  Mr.  Newton 
gave  a  brief  abstract  history  of  the  rotary 
puddling  process,  and  thought  that  it  would 
be  better  for  Mr.  Crampton  to  produce  the 
gases  in  another  chamber,  and  carry  the 
neutral  flame  into  the  puddling  chamber. 
What  is  wanted  is  a  neutral  flame  for  melt- 
ing the  iron,  and  then  an  oxidising  flame  to 
consume  the  carbon,  and  finally  sufficient 
heat  to  ball  up.  But  if  carbon  were  carried 
into  the  chamber  after^the  iron  had  been 
decarbonised  the  results*might  not  be  satis- 
factory. Mr.  Jeremiah  Head  followed  with 
a  lengthy  speech,  in  which  he  stated  that 
at  present  the  wages  of  puddlers  did  not 
exceed  8s.  3d.  per  ton,  so  that  a  forehand 
would  only  receive  as  his  share  about  30s. 
per  week.  Speaking  of  the  Crampton  fur- 
nace, he  said  he  was  much  interested  in  it, 
and  had  watched  its  performance  closely 
for  about  two  years.  He  knew  that  the 
desired  heat  could  be  obtained  by  the  use 
of  powdered  fuel,  and  that  there  is  no  diffi- 
culty in  burning  such  fuel  when  it  is  pro- 
perly dried.  He,  however,  believed  that 
Mr.  Crampton  had  underrated  the  cost  of 
preparing  the  fuel  and  feeding  it  into  the 
furnace.  As  to  laminated  or  homogeneous 
iron,  he  agreed  that  lamination  was  preju- 1 
dicial  in  rails  and  in  plates  that  had  to  be 
bent,  but  did  not  think  it  detracted  from  j 
the  value  of  plates  for  use  in  shipbuilding  ' 
or  boiler-making,  unless  in  the  latter  case  j 
they  were  flanged  or  exposed  to  the  action 
of  fire.  Plates  made  of  Crampton  iron, 
rolled  like  lead,  but  were  not  always  equally 
good  throughout,  and  in  fact  the  difficulty 
of  rolling  large  and  perfect  plates  hod  never 
been  surmounted.  Mr.  Carbutt  expressed 
the  opinion  that  the  paper  was  really  the 
death-knell  of  the  iron  trade,  and  that  steel 
would  soon  supplant  iron  for  nearly  every 
purpose.  The  iron  produced  by  the  Cramp- 
ton furnace  was  well  suited  for  conversion 
into  steel,  and  as  it  would  produce  equally 
good  iron  from  very  inferior  pig,  he  con- 
sidered that  steel  would  be  the  metal  of  the 
future ;  and  he  hoped  so,  for  puddling  was 
a  labour  that  man  ought  not  to  undergo. 
Mr.  Cowper  corroborated  the  statements 
made  in  the  paper ;  and  Mr.  P.  J.  Bram  well, 
after  putting  a  few  questions,  stated  that 
the  Board  of  Trade  had  appointed  Captain 
Tyler  to  confer  with  Sir  John  Hawks  haw 
and  Mr.  Barlow  as  to  the  restrictions  now 
placed  upon  the  use  of  steel,  and  on  the 
return  of  those  gentlemen  from  America  he 
thought  that  some  good  result  might  follow 
from  the  conference.  The  present  action 
of  the  Board  of  Trade  is  based  upon  the 
results  of  experiments  made  on  puddled 
steel  twenty  years  ago. 

Amongst  the  other  speakers  who  took 
part  in  the  discussion,  Mr.  Shanks  spoke 
of  the  importance  of  the  rotary  puddling  to 
the  iron  manufacture  in  India,  where,  if 
puddling  was  to  be  done  at  all,  it  must  be 
by  mechanical  means,  owing  to  the  want  of 
bodily  strength  of  the  nittives.  Dr.  Sie- 
mens's  remarks  were  chiefly  of  a  technical 
nature,  but  he  agreed  with  Mr.  Head  that 
the  main  difficulty  of  rotary  puddling  was 
the  fettling,  and  that  if  Mr.  Crampton's 
furnace  overcame  that  it  would  undoubtedly 
do  good  work.  In  bis  own  furnace,  which 
was  maiuly  designed  to  provide  a  short  road 
from  the  mine  to  the  bar,  he  used  gas 
instead  of  powdered  fuel,  but  the  difference 
in  principle  was  very  slight.  Mr.  Crampton 
replied  in  a  satisfactory  manner  to  the  ob- 
jections and  questions  raised,  and  Mr. 
Hawksley,  the  President,  took  occasion  to 
say  that  the  question  was  of  vital  import- 
ance to  the  nation,  as  he  believed  that  other 


nations  had  been  driven  to  make  iron 
because  they  could  not  depend  on  the 
quality  supplied  from  England  Bethought 
that  this  distrust  should  be  removed,  and 
he  was  glad  that  Mr.  Crampton,  Dr.  Sie- 
mens, and  others  were  now  turning  their 
attention  to  the  improvement  of  our  iron, 
especially  in  uniformity  of  quality.  It  is 
worthy  of  note  that  through  the  Crampton 
furnace  at  Woolwich  no  fewer  than  3,000 
tons  have  passed,  and  the  whole  apparatus 
is  still  in  perfect  order. 


THE  TIMBER  SUPPLY  OP  TEE 
UNITED  STATES. 

A  PAMPHLET  we  have  received  on  the 
"Timber  Supply  of  the  Dominion  of 
Canada  and  the  United  States  of  America," 
by  Mr.  James  Little,  reveals  a  state  of  con- 
sumption and  waste  of  timber  that  must 
make  our  political  economists  and  those 
interested  in  this  great  source  of  wealth 
reflect  a  little  on  the  consequences.  Twenty- 
five  millions  of  dollars  are  received  yearly 
from  the  forests.  Mr.  Little  shows  in  hit 
pamphlet  that  great  waste  is  going  on,  that 
the  Governments  of  Ontario  and  Quebec, 
through  their  Crown  Timber  Office  (generally 
under  the  control  of  lawyers  quite  ignorant 
of  the  duties),  huve  been  hastening  the 
stripping  of  the  country  of  its  invaluabk 
timber  resources,  which  never  can  be  repro- 
duced, so  far  as  the  white  pine  is  concerned, 
by  throwing  them  on  the  market  without 
reference  to  the  requirements  of  the  trade— 
their  object  being  to  see  which  of  them  can 
raise  the  largest  revenue  and  make  the  best 
exhibit  in  their  budget  speeches,  regardless 
of  the  resources  of  the  country.  Mr.  Litde 
shows,  by  figures  carefully  obtained,  that  the 
effect  of  tin 3  waste  will  be,  at  the  rate  of 
consumption  going  on,  that  there  will  not  be 
a  foot  left,  a  dozen  years  hence,  on  this  ode 
of  the  Rocky  Mountains,  of  the  commercial 
wood 8  which  yield  such  large  returns  and 
supply  home  purposes.  The  census  of  1870 
showed  a  production  of  sawed  timber  of 
12,755,543,000  feet,  and  the  addition  of 
timber  made  into  shingles  and  hewn,  flatted 
and  round  timber  used  at  home  and  exported 
(excluding  firewood),  reaches  the  enormons 
amount  of  20,000,000,000  feet,  or  30,000,000 
of  tonB,  from  which  Mr.  Little  estimates  it 
would  require  more  than  50  per  cent  more 
than  the  shipping  of  the  whole  world  to 
freight  that  quantity  from  their  Pacific 
states  and  territories  to  the  Atlantic  sea- 
board, besides  distribution  or  cost  of  carriage 
to  points  of  consumption.  The  State  of 
Maine — known  as  the  Pine-tree  State  of  the 
Union — has  its  forests  all  but  stripped  of 
that  wood,  and  the  work  of  cutting  up  the 
spruce  out  of  logs  6  to  8  inches  iu  diameter, 
to  glut  its  own  and  the  English  market,  is 
being  carried  on  by  the  mills.  Statisti- 
cians calculate  that  the  constant  drain  will 
exhaust  the  State  within  five  years. 
It  appears  that  other  Eastern  States,  New 
Hampshire,  Massachusetts,  Connecticut, 
Rhode  Island,  and  the  States  of  New  York. 
Delaware,  Maryland,  Ohio,  Ac.,  at  one  time 
dense  forests  of  the  finest  pine  timber,  are 
denuded  of  that  product,  and  have  little 
timber  left.  All  kinds  of  rubbish  are  being 
sawed  up,  patches  of  firewood  are  being 
thinned,  and  these  States  are  large  pur- 
chasers of  Michigan  and  Canada  pine  and 
spruce  timber  to  supplement  their  own 
valueless  home  product.  Even  firewood 
has  almost  disappeared.  It  is  stated  that 
Pennsylvania,  one  of  the  best  pine-pro- 
ducing States  of  the  Union  as  regards  the 
quality  and  extent  of  its  timber,  is  within  a 
few  years  of  its  exhaustion.  A  recent 
writer  on  the  subject  says  consumers  w 
awakening  to  a  knowledge  of  the  important 
fact  that  the  pine  resources  of  Pennsyl- 
vania are  not  inexhaustible.  The  den*? 
forests  bordering  the  Susquehanna,  the 
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mountains  of  the  Monongahela  Valley,  and 
the  majestic  trees  which  covered  thickly 
a  few  years  ago  the  whole  area,  and  appeared 
sufficient  to  supply  the  demands  of  a  future 
however  distant,  now  show  signs  of  speedy 
exhaustion.   Some  of  these  States  are  only 
just  beginning  to  be  awakened  to  the  truth, 
and  are  earnestly  considering  means  to  stop 
the  reckless  management  and  waste  which 
has  been  going  on  for  years.  Pine-lumber- 
ing is  one  of  the  finest  industries  of  Penn- 
sylvania, and  every  suggestion  to  check  the 
impending  loss  must  be  considered.  Even 
the  coal  regions  cannot  supply  enough 
timber  to  furnish   the  necessary  props, 
though  once  famed  for  their  pine.   It  is 
declared  by  the  same  writer  that  four  years 
"  will  exhaust  the  supply  of  the  Susquehanna 
Valley,  and  the  now  comparatively  neglected 
hemlock  will  become  the  staple  of  the  timber 
trade  of  that  section,  as  it  has  been  for 
years  in  the  Delaware  region."   To  give  an 
instance  of  the  exhausting  process  going  on, 
it  may  be  stated  the  State  of  Pennsylvania 
manufactured  and  consumed,  according  to 
the   last  census,   1,610,000,000   of  feet, 
about   500,000,000  of   which   were  pine, 
the  remainder  being  hemlock,  and  this 
vast   amount    is    three  times  as  much 
as  is  shipped  from  Quebec,  of  both  deals,  and 
timber,  if  the  latter  were  sawn  into  boards. 
Virginia,  Carolina,  Mississippi,  Tennessee, 
Kentucky,  Sec.,  have  pitch  pine  and  cypress, 
which  cannot  take  the  place  of  white  pine. 
This   ia  being  destroyed  by  turpentine 
farmers  at  the  rate  of  10  per  cent,  per 
annum.   The  wood  is  found  to  decay  rapidly 
in  buildings  when  in  contact  with  mortar ; 
hence  the  low  estimate  of  this  timber  in  the 
English  market.   We  need  not  give  more 
instances  of  the  wholesale  slaughtering  of 
these  once  magnificent  pine  forests,  and  we 
may  inquire  in  passing,  What  the  effects  are 
likely  to  be  of  this  devastating  and  sweep- 
ing operation?   Commercially,  the  States 
must  suffer — a  great  source  of  wealth  is 
being   sacrificed  with  recklessness,  and, 
physically,  we  can  scarcely  estimate  the 
consequence  of  this  vast  destruction  of 
forests  in  altering  the  balance  of  natural 
laws.   The  author  shows,  by  statistical  re- 
turns of  industries  in  which  wood  plays  a 
great  part — as  carriages,  furniture,  bridges, 
ships,  railway  sleepers,  fences,  telegraph 
poles,    Ac. — what   must   be   looked  for 
when  the  supplies  of  these  great  indus- 
tries are  cut  off.   All  the  commercial  con- 
vulsions and  monetary  crises  that  have 
ever  happened  will  be  nothing  compared  to 
the  calamity  occasioned  by  a  dearth  of 
timber.    Yet,  in  ignorance  of  this,  the 
lumbermen  keep  slashing  away,  and  appear 
to  be  hastening  on  the  crisis,  as  if  their 
business  was  to  extirpate  this  source  of 
industry.   The  same  complaint  is  made  of 
the  Valley  of  the  Ottawa,  Nova  Scotia,  and 
other  States.    Lumbermen  are  now  reck- 
lessly throwing  away  what  in  five  years' 
time  would  be  worth  £5,000  an  acre.    It  is 
stated  that  in  five  years  neither  pine 
timber,  nor  deals,  nor  spruce  will  be  shipped 
from  Quebec,  and  timber  will  be  higher  on 
that  side  of  the  Atlantic  than  this.  The 
writer,  in  conclusion,  suggests  a  remedy 
which  Ontario  at  once,  and  Quebec  in  two 
years'  time,  can  do;  and  that  is,  to  stop 
the  getting  out  of  square  timber  in  the 
woods,  which  occasions  the  loss  of  one 
quarter  of  the  most  valuable  part  of  the 
tree,  and  the  greater  destruction  of  cutting 
down  trees  to  make  into  timber,  but  which, 
from  some  imperfection,  is  found  unstated, 
and  is  allowed  to  rot  in  the  woods,  although 
much  would  be  valuable  for  saw  logs, 
lire  is  also  a  source  of  great  destruction  in 
forests,  which  follows  the  getting  out  of 
square  timber,  as  the  least  spark  in  dry 
weather  ignites  the  hewings,  and  sets  the 
forest  ablaze.   The  only  remedy  for  all  this 
waste  is  to  stop  the  making  of  square  I 
limber  for  exportation.  I 


BOOT-CLEANING  MACHINES. 

BOOT-CLEANING  machines  have  occupied 
the  attention  of  inventive  mechanicians 
for  some  years,  but  up  to  the  present  time  the 
only  machines  that  have  been  invented  for  the 
purpose  are  rather  apparatus  to  assist  the 
operator  or  boot  cleaner  than  real  boot-clean- 
ing machines.   Two  machines  have,  however, 
recently  been  patented  which  promise  to  realise 
the  sanguine  anticipations  of  their  inventors, 
and  to  delight  hotel-keepers  and  others  by  the 
promised  saving  in  labour.   One  of  these  in- 
ventors is  Mr.  Sonthall,  of  Leeds,  who  has 
designed  a  machine  about  the  size  of  a  small 
lathe  or  an  ordinary  sewing  machine,  and  has 
contrived  to  impart  to  the  brush  the  backward 
and  forward  movement  which  seems  to  be  abso- 
lutely necessary  to  produce  a  polish  on  leather. 
A  horizontal  sliding  shaft  runs  in  bearings  on 
the  frame  of  the  machine,  a  worm  wheel  in  one 
of  the  bearings  acting  as  "  feed  "  for  revolv 
ing  the  boot,  which  is  held  firmly  on  an  ex 
ponding  last.   A  rocking  bar  carries  an  arm 
to  which  the  brush  is  attached,  and  is  so  fitted 
that  the  brush  lever  can  rise  or  fall  according 
to  the  inequalities  of  the  surface  of  the  boot, 
The  driving  shaft  carries  a  worm  for  turning 
the  feed,  a  fly-wheel,  a  crank,  and  cams  for 
giving  the  brush  the  backward  and  forward 
motion.   The  boot  being  secured  on  the  last, 
and  the  brush  adjusted  to  the  proper  distance 
an  ordinary  crank  handle  is  turned,  and  the 
polishing  proceeds  to  a  satisfactory  termina- 
tion.    It  would  appear,  however,  that  this 
machine  only  polishes  the  boot.    What  is 
wanted  is  a  machine  into  which  a  dirty  and 
probably   muddy  boot  can  be  placed  and 
cleaned  and  polished  merely  by  turning 
handle  or  by  setting  the  machine  in  motion, 
for  steam  power  would  doubtless  be  utilised 
when  possible.   Such  a  machine  is  promised 
by  the  specification  of  a  patent  obtained  by 
Mr.  W.  H.  Kent,  of  Blackfriars-read,  for  an 
invention  which  relates  to  improvements  in 
machinery  or  apparatus   for  cleaning  and 
polishing  boots  and  shoes,  whereby  the  dirt  is 
cleaned  off,  the  blacking  put  on,  and  the  boots 
or  shoes  polished  at  one  operation.   For  this 
purpose,  a  pair  (or  any  number  of  pairs)  of 
brushes  have  a  straight  reciprocal  motion 
imparted    to   them,   also    a   side  action, 
allowing  the  brushes  to  take  any  angle  to  suit 
the  shape  of  the  boot  or  shoe  to  be  cleaned. 
There  is  also  an  arrangement  for  contracting 
or  expanding  the  distance  between  the  pairs 
of  brushes,  and  a  revolving  platform  on  which 
the  boot  or  shoe  is  fastened,  together  with 
an  arrangement  for  conveying  the  necesi 
quantity  of  blacking  to  the  boot  or  shoe, 
suitable  frame  of  wood  or  metal  is  arranged 
with  bearings  to  carry  a  shaft,  having  two  or 
more  cranks  with  rods  attached,  extending  to 
blocks  having  the  brushes  hinged  to  them, 
with  springs  on  the  back  of  the  brushes, 
arranged  to  keep  a  continuous  pressure  in 
whatever  positions  the  brushes  are  in.  The 
slides  carrying  the  blocks  in  which  the  brushes 
are  attached  work  on  rods  on  which  they  are 
caused  to  slide  by  means  of  a  cam  arranged 
at  the  lower  part  of  the  machine,  levers 
being  attached  which  expand  or  contract  the 
space  between  the  brushes.   The  boot  or  shoe 
is  put  upon  a  suitable  last,  which  rests  upon 
a  platform  running  upon  centres,  the  lower 
centre  under  the  platform,  the  upper  centre 
on  the  top  of  the  last  being  kept  in  its  place 
by  suitable  springs  or  levers,  the  platform 
and  last  revolving  on  their  centres  driven  by 
cog  wheels  connected  to  main  shaft.  For 
conveying  the  blacking  to  the  boot  or  shoe, 
a  suitably  shaped  bottle  of  blacking  is  fixed 
to  the  bottom  of  the  machine,  in  the  centre 
between  and  just  below  the  brashes.  Inserted 
in  the  bottle  is  a  round  piece  of  wood  of 
suitable  diameter,  and  long  enough  to  reach 
from  bottom  of  bottle  to  the  top  of  the  case 
in  which  the  machine  is  inclosed,  and  working 
through   suitable   bearings,   with    a  knob 
attached  on  top.   The  lower  part  of  the  piece 
of  wood  that  goes  into  the  blacking  has  a 
coarse  screw  thread  cut  in  it  to  hold  the 
blacking  when  withdrawn  from  the  bottle. 
When  the  blacking  is  to  be  put  on  the  boot 
the  knob  is  pulled  up,  the  brushes  then  come 
in  contact  with  the  end  of  the  piece  of  wood, 
and  a  few  turns  of  the  handle  of  the  machine 
thoroughly  blackens  the  boot,  the  knob  fall 


ing  to  its  place  on  withdrawing  the  hand. 
A  few  more  turns  of  the  machine  and  the 
boot  is  polished.  The  boot  or  shoe  to  be 
cleaned,  and  all  the  machinery  being  per- 
fectly inclosed,  there  is  no  escape  of  dirt,  the 
three  operations  —  namely,  brushing  off  the 
dirt,  putting  on  the  blacking,  and  polishing 
being  all  completed  in  a  few  revolutions  of 
the  machine.  It  will  be  noticed  that  in  this 
machine  it  is  necessary  to  have  human  labour 
to  assist  the  machine  in  putting  on  the 
blacking.   


PETROLEUM  COOKING  STOVES. 

I'HE  earlier  numbers  of  our  present  volume 
contain  Be  vera!  letters  on  petroleum  cook- 
ing stoves,  the  valuable  features  of  which  are 
being  gradually  recognised.  They  are  economi- 
cal to  begin  with,  Jor  the  simple  reason  that 
the  heating  medium  can  be  "  turned  off "  as 
soon  as  done  with,  and  because  the  heat  is 
better  utilised  than  it  can  be  in  any  ordinary 
coal  or  coke-burning  stove.    They  are  cleanly, 
which  is  a  great  consideration,  and  they  are 
portable.   The  most  successful  patentee  of 
petroleum  stoves,  if  we  may  judge  from  results, 
appears  to  be  Mr.  BippingiUe,  whose  patented 
inventions  are  made  by  the  Albion  Lamp  Co. 
The  company  state  that  one  variety  of  their 
stoves  is  the  only  mineral  oil  cooking  apparatus 
which  will  boil  and  bake  perfectly  at  the  same 
time,  and  with  the  same  fire — a  result  which  is 
brought  about  by  the  ingenious  arrangements 
for  making  the  most  of  the  heat  generated  by  the 
burning  oil.   On  the  top  of  the  oven  is  a 
sliding  trap,  which,  when  drawn  out  fully, 
compels  the  whole  of  the  heat  from  the  "  fire  " 
to  pass  through  the  oven,  thus  affording  a  top 
heat,  which  is  found  of  much  advantage 
in   roasting  and1  baking.     The  bottom  of 
the  stove  is  covered  with  a  nonconducting 
composition,  which  serves  not  only  to  keep  the 
heat  in,  but  to  prevent  the  oil  reservoir  from 
being  overheated.   The  burners,  which  work 
on  slides/are  so  arranged  that  when  in  position 
the  air-currents  which  support  the  combustion 
of  the  flame  are  perfectly  sealed.   The  stoves 
are  made  in  various  si  see — from  one  capable  of 
boiling  the  kettle,  making  toast,  and  cooking 
bacon  for  breakfast,  to  the  large  ''family'' 
stoves,  which  are  capable  of  roasting  a  good- 
sised  joint  of  meat,  and  at  the  same  time  boiling 
two  kinds  of  vegetables.   In  fact,  the  largest 
size  will  cook  a  dinner  for  about  10  persons. 
There  can  be  little  doubt  that  petroleum  stoves 
will  rise  rather  than  decline  in  favour ;  for,, 
while  they  are  not  out  of  place  in  the  ordinary 
kitchen,  they  are  admirably  adapted  to  the 
wants  of  those  who  are  compelled  to  live  in 
apartments  which,  as  a  rule,  are  not  well  fur- 
nished as  regards  the  cooking  department. 
Many  persons  imagine  that  there  must  be  some 
smell"  attached  to  the  use  of  the  mineral 
oils ;  but  we  need  scarcely  say  that,  when  they 
are  properly  burnt,  there  is  no  unpleasant 
odour  whatever. 


A  NEW  METALLIC  PYROMETER. 

PYROMETERS,  though  much  improved  of 
late  years,  are  not  exactly  all  that  could 
be  desired.  For  this  reason,  we  presume,  it 
was  that  M.  A.  F.  Huet,  of  Paris,  thought  it 
worth  while  to  obtain  provisional  protection 
for  his  invention  of  a  rod  of  red  copper  con- 
tained in  a  porcelain  tube.  The  characteristic 
feature  of  the  invention  is  said  to  be  the  par- 
ticular arrangement  of  a  bar  of  red  copper 
in  a  porcelain  tube  fixed  in  the  wall  of  a  fur. 
nace,  into  which  the  porcelain  tube  penetrates 
a  suitable  distance.  Outside  the  furnace  the 
tube  is  terminated  in  a  foot  or  plate  screwed 
down  upon  a  support.  Inside  the  tube  ia  a  rod 
of  red  copper,  which  ia  fixed  at  the  inner  end* 
by  means  of  a  screw  nut  at  the  end  of  the 
tube ;  thin  rod  is  prolonged  outside  the  furnace 
and  terminates  by  a  fork  which  embraces  the 
vertical  branch  of  a  lever.  To  avoid  all  contact 
of  the  porcelain  socket  with  the  copper  rod 
an  asbestos  washer  is  arranged  on  each  side  of 
the  screw  nut,  which  fixes  the  rod  and  the 
socket  at  one  end.  To  render  the  action  of 
the  heat  from  the  furnace  more  direct  upon 
the  copper  rod,  small  holes  are  pierced  in 

The  lever  is  free  to  oscillate  on  an 
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extremity  of  the  other  branch  of  the  same 
lever  is  fastened  by  a  joint  to  the  top  of  a  rod 
which  carries  a  regulating  screw  nut,  this  being 
terminated  at  bottom  by  a  piston  destined  to 
press  upon  liquid  within  a  cistern  in  connection 
with  a  glass  thermometer  or  siphon  tube,  up 
which  the  liquid  passes  and  indicates  upon  a 
gauge  the  heat  of  the  furnace.  We  suspect 
that  the  defect  of  this  arrangement  lies  in  the 
fact  that,  after  being  submitted  to  high  tem- 
peratures, the  rod  of  copper,  whether  red  or  not, 
would  take  on  a  permanent  elongation,  and 
refuse  to  contract  and  expand  to  the  required 
extent  or  with  the  desired  accuracy. 


COATING  METALS  WITH  TIN. 

THE  properties  of  tin  in  preserving  other 
metals  from  oxidation,  when  it  is  laid  on 
them  in  a  thin  but  perfect  coat,  are  well  known. 
The  simplest  method  of  coating  metals  with 
tin  is  to  dip  the  cleaned  articles  in  a  bath  of 
that  metal  kept  in  a  fluid  state  by  heat ;  another 
method,  which,  however,  only  imparts  a  thin  and 
perishable  coat,  consists  in  boiling  the  articles 
in  a  copper  containing  grain  tin  and  cream  of 
tartar  in  certain  proportions.  Where  the  heat 
of  the  molten  bath  is  objectionable  the  latter  is, 
we  believe,  the  only  method.  An  electro-plating 
process  has,  however,  recently  been  patented 
by  Mr.  R.  J.  Blewitt,  of  Upper  Norwood,  which 
is  thus  described :— The  invention  consists  in 
forming  a  solution  of  stannate  of  soda  of  any 
suitable  strength,  and  in  immersing  therein  the 
metal  plate  or  object  to  be  coated,  leading  a 
current  of  electricity  or  magnetism  through  the 
article.  The  electric  or  magnetic  current 
causes  the  metal  article  to  gather  to  its  sides 
the  tin  from  the  solution  of  stannate  of  soda. 
The  article  is  removed  from  the  solution  when 
a  sufficient  coating  has  been  gathered,  and  is 
afterwards  finished  as  may  be  desirable.  Mr. 
Blewitt  says  that  a  great  saving  of  tin  is 
effected,  and  the  tedious  and  costly  preparation 
which  has  now  to  be  undergone  by  the  iron 
before  coating  is  dispensed  with.  • 

If  Mr.  Blewitt  has  succeeded  in  hitting  upon 
a  method  of  plating  iron  or  other  metals,  with- 
out first  cleansing  them,  he  has  undoubtedly 
made  a  discovery  which  will  go  far  to  reduce 
the  extra  cost  of  the  tin  salt  over  the  tin  itself, 
and  the  cost  of  galvanic  current.  It  is 
scarcely,  we  think,  in  the  manufacture  of  tin- 
plate  that  his  invention  is  likely  to  be  most 
useful,  if  it  should  turn  out  to  be  practicable 
at  all. 


A  FEW  WORDS  ABOUT  FILTERS. 

rpHE  Temperance  Movement  is  now  occupy- 
J-  ing  the  attention  of  the  big-wigs  and  little- 
wigs  of  all  parts  of  the  realm.  An  excellent 
thing  is  temperance;  an  excellent  thing  is 
enthusiasm  in  a  good  cause,  especially  when  it 
is  sufficiently  active  to  over-ride  such  practical 
difficulties  as  it  is  pretty  sure  to  meet  with,  but 
which  are  very  often  ignored  instead  of  being 
attacked  and  overcome.  Now,  the  practical 
difficulty  of  temperance,  and  especially  of  total 
abstinence  promoters,  is  the  supply  of  pure  and 
wholesome  water.  We  quite  admit  the  wise 
saw  of  the  old  heathen  poet,  apiorov  ptv  vlotp, 
but  unfortunately  the  vSup  is  too  often  itself  a 
compound  of  very  unpalatable  and  unwhole- 
some quality,  and  contains  matters  quite  as 
deleterious  as  the  proscribed  alcoholic  beverages. 
In  the  village,  for  instance,  in  which  we  have 
our  local  habitation,  and  our  name— and  that 
so  well  known  to  the  postmaster  that  our 
Christmas  and  Midsummer  bills  have  never  been 
known  to  miscarry — the  only  water  supply  is 
afforded  by  ponds,  some  of  which  wholly  dry 
up  in  the  summer  and  permit  us,  unfortu- 
nately, to  inspect  the  various  interesting 
objects  which  have  accumulated  on  their  beds, 
while  others  sink  so  low  as  to  give  very  concen- 
trated solutions  of  various  soluble  ingredients. 
Then  comes  a  rampageous  abstainer  and  in- 
forms us  of  the  extreme  blessedness  of  those 
who  only  drink  from  Nature's  unpolluted 
brewery.  Now  it  so  happens  that  we  have  a 
great  and  good  and  kindly  friend  for  whom  we 
have  the  greatest  respect,  and  he,  being  of 
manner  pleasing  and  of  form  robust,  made 
such  an  impression  upon  some  weak  point  of 
our  brain  that  we  yielded  to  his  fascination, 
and  signed  the  awful  pledge,  whereby  we  have 


denied  ourselves  all  access,  for  life,  to  the 
refreshing  Bass  or  the  consoling  brown  stout. 
From  the  date  of  that  signature — signing  a 
bill  of  sale  or  a  note  of  hand  is  a  mere  joke  to 
it — we  have  persuaded  (?)  ourselves  that  we 
can  see  the  foaming  tankard  and  beaded  glass 
without  one  sigh  or  even  the  ghost  of  fond 
desire ;  and,  further,  that  all  such  beverages 
are  but  fiends,  headaches,  and  human  ills  in 
iguise.  Having  come,  with  rather  uncertain 
and  tottering  steps,  to  such  conclusion,  we 
tried  like  a  duck  to  take  kindly  to  water,  and 
then  for  the  first  time  did  we  realise  as  a  hard 
fact  that  to  get  a  glass  of  that  apparently 
common  but  despised  beverage  is  not  nearly  so 
easy  as  to  procure  a  glass  of  beer,  and  that  the 
stereotyped  twopence  which  will  purchase  the 
latter  will  by  no  means  obtain  the  former  in 
sound  palatable  condition.  But  we  had  signed 
the  irrevocable  pledge,  and,  by  a  highly  inte- 
resting and  edifying  ceremony,  had  even 
gained  the  right  and  title  to  the  mystic 
letters  I.O.G.T.,  and  it  was  therefore  evi- 
dent to  our  sober  mind  that  something 
must  be  done  to  give  us  the  necessary 
supply  of  aqua  pura.  A  glance  at  the  adver- 
tising pages  of  the  English  Mechanic  and 
its  contemporaries  gave  us  at  once  the  brightest 
hopes  of  success,  and  we  gave  loose  rein  to  day 
dreams  about  pellucid  streams  and  sparkling 
draughts  to  every  sense  refreshing.  Having 
pored  over  a  score  of  advertisements  wherein 
niters  of  various  forms  were  described,  we 
made  choice  among  them  of  one  which  seemed 
best  suited  to  our  humble  requirements.  It 
was  not  selected  because  it  was  the  best  in  the 
market,  for  strangely  enough  each  individual 
filter  advertised  arrogated  to  itself  a  decided 
superiority  over  all  other  filters,  of  what  kind 
or  quality  soever.  One  declared  itself  to  be 
the  only  one  qualified  to  remove  sewage, 
another  would  eradicate  lead,  another  pre- 
ferred a  joust  with  lime  and  magnesia,  but  any 
and  all  declared  themselves  qualified  to  pro- 
duce the  much-sought  beverage— a  glass  of 
pure  water.  The  order  given,  with  P.O.O.  duly 
.inclosed,  patience  was  kept  in  rather  painful 
exercise  for  a  few  days,  and  then  came  the 
carrier's  van,  tho  hamper,  and  the  station  bill. 
With  what  zest  the  filter  was  raised  from  its 
nest  of  straw,  its  tap  inserted,  and  itself  filled, 
let  staunch  abstainers  judge.  And  now  at  last, 
on  turning  the  tap,  the  coveted  fluid  is 
suffered  to  flow  into  the  polished  tumbler. 
But  what  is  this  ?  Something  is  wrong  some- 
where. Held  up  to  the  light  are  many 
things  which  plainly  ought  not  to  be  there. 
Perhaps  it  may  be  dust  from  the  inside  of  the 
filter,  which,  once  run  off,  will  not  reappear ;  or, 
haply,  minute  threads  from  the  glass-cloth — 
anyhow,  we  begin  to  entertain  doubts— uncom- 
fortable suspicions — which  to  ourselves  we  will 
not  acknowledge,  if  possible,  but  which  linger, 
nevertheless,  cruelly  to  interfere  with  our 
sense  of  unmingled  satisfaction  with  our  pur. 
chase.  So  matters  go  on  for  a  few  days,  always 
more  or  less  unsatisfactory,  until  at  last  we  set 
the  filter  down  as  a  failure,  compelled  to  con- 
fess that  it  has  never  yet  given  us  pure  water. 
Nothing  daunted,  however,  in  the  search  for  a 
satisfactory  article,  we  try  a  different  kind  :  it 
comes,  it  is  tested,  it  is  also  discarded ;  we  try 
again,  and  yet  again,  and  after  the  expendi- 
ture of  many  pounds,  we  have  deliberately  been 
forced  to  conclude  that  a  glass  of  pure 
water  cannot  be  had  at  any  price.  Now, 
be  it  observed  that  we  have  carefully 
abstained  from  giving  a  single  maker's 
name,  because  to  do  so  would  be  decidedly 
unfair.  Let  all  stand  upon  their  respec- 
tive merits,  and  probably  the  actual  diffe- 
rence of  value  of  the  regularly  -  advertised 
articles,  is  about  equal.  They  all  alike  vastly 
improve  very  bad  water,  but  all  fail  to  give 
real  purity  where  the  original  supply  is  itself 
fairly  free  from  adulterations,  as  is  the  case 
with  that  which  we  are  personally  using. 
Speaking  generally,  therefore,  it  seems  ques- 
tionable whether  there  is  at  present  in  the 
market  a  really  efficient  water-purifier.  Filters, 
so  far  as  by  the  term  we  mean  strainers — which 
will  keep  back  the  proper  impurities  until  the 
filter  is  clogged  and  ceases  to  act — there  are 
undoubtedly,  and  up  to  a  certain  point  they 
all  work  satisfactorily.  But  will  charcoal,  the 
purifying  medium  of  nearly  all  (for  Spencer's 
patent  ia  without  it),  continue  to  purify,  or. 


as  one  well-known  maker  informed  the  writ* 
improre  after  being  used  for  a  time  ?  Sure 
whatever  chemical  action  it  may  exert  up 
the  first  gallon  passed  through  it  must  1 
much  less  active  after  filtration  of  fifty  tiro 
that  quantity,  nor  can  it  make  much,  if  an 
difference  in  this  respect  whether  charcoal 
consolidated  into  a  block,  as  in  Atkin's, , 
into  a  flat  plate,  as  in  the  silica  ted  carte 
filter,  or  left  in  loose  layers  as  in  Lipscomb*' 
Then,  in  the  filter  of  Spencer,  said  to  t 
permanently,  is  it  chemically  possible  thi 
the  magnetic  oxide  of  iron  in  such  a  cot 
paratively  small  quantity  as  suffices  to  for 
a  domestic  filter  even  of  large  size  can  cot 
tinue  to  act  week  after  week  and  year  afti 
year  with  no  appreciable  approach  to  sat 
ration  P  It  appears  to  me  contrary  to  all  hi 
chemical  and  mechanical,  and  that  a  pe 
petual  chemical  action  is  akin  to  perpetu 
motion.  In  spite,  moreover,  of  the  spooi 
used  in  most  of  these  niters,  gross  impui 
ties  do,  beyond  a  doubt,  find  their  n 
with  sufficient  rapidity  into  the  layers  < 
filtering  medium,  and  must  of  necessity,  so  f» 
give  back  to  the  water  subsequently  filter* 
any  soluble  matter  contained  therein— so  th; 
chemically  pure  distilled  water  would  be  la 
pure  on  being  passed  through  the  filter  than 
was  before.  In  those  filters  in  which  the  grata 
care  is  taken  to  keep  back  these  gross* 
imparities — as,  for  instance,  the  silicated  carbo 
filters — what  an  intolerable  nuisance  it  is  to  t 
obliged  to  blow,  and  scrape,  and  scour  th 
carbon  every  two  or  three  days ;  and  the  newt 
sity  of  sucking  at  the  hole  of  the  carbon  bloc 
filter  to  induce  it  to  act  is  quite  as  bad,  for  iti 
by  no  means  a  mere  casual  necessity,  even  wk 
the  water  to  be  filtered  is  clear  and  almott  drink 
able  as  it  is.  With  regard,  however,  to  th. 
grosser  impurities,  great  advantage  is  gain* 
by  filtering  from  below  upwards,  as  in  the  well 
arranged  cistern -filter  of  Lipscombe,  which  is 
however,  we  consider,  better  in  the  drawinj 
than  in  the  reality,  though  the  principle  is  th< 
same,  the  pipes  being  scarcely  so  satisfactory, 
we  think,  as  the  open  space.  By  this  upward 
filtration,  the  silt  and  heavier  adulteration! 
remain  behind,  and  are  drawn  off  on  the  unfil 
tered  side,  so  that  only  the  lighter  particles  and 
the  soluble  matter  can  by  any  poaribiliij 
enter  the  body  of  the  filter.  But  then  th 
latter  are,  after  all,  the  matters  to  be  got  rid 
of,  containing,  as  they  do,  the  insidious  gersri 
of  disease  and  death ;  and  it  is  to  the  mechani- 
cal and  chemical  powers  of  carbon  we  hare  u 
yet  to  trust  for  their  elimination.  Nos^i J 
charcoal  has  this  quality — which  we  freelj 
grant  within  certain  limits— it  is  certain)! 
most  powerful  in  the  form  of  newlyMnt 
animal  charcoal,  with  its  might  and  strength 
unimpaired.  But  how  long,  how  many  day*,  c*» 
it  be  called  freshly-burnt?  We  purchase.  » 
begin  with,  a  new  filter ;  but  we  can't  possiwf 
tell  how  long  it  is  since  the  charcoal  was  pi*** 
in'it,  nor  at  what  previous  date  it  was  barat: 
and  if  we  have  the  good  fortune  to  get  *» 
absolutely  newly-made  filter  of  irreproachaW* 
manufacture,  we  should  certainly  expect  it  tt 
act  perfectly  for  a  few  days,  or  perhaps  weeu. 
but  to  deteriorate  very  rapidly  with  cam 
waters,  and  only  less  rapidly  with  thatobtai** 
from  purer  sources.  If  we  regard  charcoal  a* » 
powerf  uloxidiser.or,  indeed,any  other  substancs 
possessed  of  this  quality,  then  it  almost  staan 
to  reason  that  the  more  powerful  is 
the  less  can  that  action  be  considered  per 
manent,  as  it  will  be  all  the  sooner 
Our  experience  of  many  filters  has  nrtnoea  w 
to  write  this  article  in  the  hope  that  so^ 
who  arc  qualified  for  the  task  may  tate  v 
the  subject  in  a  thoroughly  scientific  man** 
and,  possibly,  discover  means  of  ^^-"^ 
some,  at  least,  of  the  defects  of  orduiarj  nwj- 
Of  these  we  may  enumerate— first,  the  mec a 
cal  defects,  the  coating  of  carbon  pW«  , 
blocks  with  matters  obstructing  the  P*f*^ 
the  water.  In  a  block  filter  in  our  posse*' 
used  only  with  water  already  filtered,  some  m 
obstruction  plagues  us  every  few  0^.7 Jj7;, 
there  is  no  visible  scum.  The  second 
the  speedy  accumulation  of  dirt  in  bouse 
in  which  the  charcoal  is  loose,  and  in  ww 
water  flows  downwards.  And,  thirdly  flj" 
the  grand  difficulty  alluded  to.  and  wmc 
can  hardly  believe  it  possible  to  be  •  w^ri. 
the  rapid  exhaustion  of  the  oniobg  **»  r" 
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}g  effects  of  the  filtering  media.   We  depire 
to  append  a  query  in  this  place  as  to  elec- 
1   water — namely,  whether  electricity  is 
a  purifier,  and  whether  by  its  means  or 
rise  "  ozonisation  "  of  water  can  be  pro- 
We  also  desire  to  draw  attention  to 
|fact  that  water  forcibly  projected  from  an 
will  carry  with  it  a  quantity  of  air, 
Bjfa .  if  the  water  is  in  the  form  of  fine  spray, 
Kd  probably  become  in  some  degree  incor- 
Xted  with  it.     Lastly,  we  all  know  how 
cling    and  fresh   spring  water  is  —  not 
cool,  but  fresh  and  bright.    This  is  pro- 
i  from  the  air  contained  in  it — carbonic  acid 
i  may  be,  but  whence  is  it  obtained  ?   Is  it 
f  dependent  on  the  depth  from  which  it  is 
i — carbonic  acid  gas  being  plentiful  at  the 
of  deep  wells — or  is  it  gained  in  its 
along  its  underground  course,  and  is 
iter  forced  by  pressure  to  take  up  such 
quantity  ?  J.  L. 


!S  ON  PHOTOGRAPHY,  HISTORIC 
AND  DESCRIPTIVE.— III.* 

_  next  pass  on  to  other  applications  of  the 
dicbromates  for  the  production  of  prints,  and 
it  I  shall  demonstrate  is  that  known  as  carbon 
g.  It  is  dependent  on  the  oxidation  of  gela- 
If  we  have  a  film  of  this  gelatine  impregnated 
potassium  dichromate,  and  if  after  drying 
exposed  to  light,  it  will  be  found  that  all 
portions  acted  upon  will  become  insoluble 
water  ;  that  is,  supposing  the  duration  of 
DBure  be  of  sufficient  duration,  and  if  the 
sufficiently  intense.  Imagine  now  that 
a  negative  of  delicate  gradations  of  light 
ie  we  place  a  film  of  sensitive  gelatine,  sup- 
for  convenience-sake  on  paper,  and  allow  sun- 
,  to  act  upon  it.  After  a  time,  in  what  condition 
I  the  gelatine  be?  It  will  be  partially  insoluble, 
m  particularly  on  the  surface  next  the  negative, 
*fc  the  lights  and  shades  will  be  represented  by 
afferent  depths  of  insoluble  matter,  according  to  the 
■ptonsity  of  light  penetrating  through  the  various 

trts  of  the  negative.    I  must  here  pause,  and  try 
BCplain  why  this  is.    At  first  sight     might  seem 
that  the  whole  of  the  thickness  of  the  aim  ought  to 
possess  different  ratios  of  solubility.    This  is  not 
True,  however  ;  owing  to  the  aetion  of  the  light  the 
soluble  part  of  the  gelatine  is  principally  next  the 
paper,  and  on  immersion  in  hot  water  the  vi*cou» 
Unaltered  gelatine  remains  imbedded  between  it  and 
the  outer  insoluble  surface.    Though  several  in- 
genious methods  have  been  tried  to  render  the  sup- 
port on  which  the  gelatine  rested  sufficiently  porous 
i  to  allow  the  soluble  parts  to  bo  washed  away,  yet,  so 
,  far,  no  attempt  has  been  completely  successful.  To 
,  get  over  the  difficulty  the  method  has  been  adopted 
Jftransferring  the  gelatine  film  to  a  temporary  sup- 
port, the  outside  surface  being  caused  to  adhere  to 
'It.    Evidently,  by  this  means,  the  soluble  gelatine 
ean  be  washed  away  when  the  paper  is  peeled  off, 
and  a  raised  image  insoluble  in  water  would  remain, 
which  eventually  may  be  transferred  to  its  final  sup- 
■  port.     The  temporary  supports  usually  employed 
'/Wm  metal  plates,  glass,  paper  coated  with  an  in- 
,  solnble  compound,  &c.     A    picture   in  gelatine 
alone,  however,  would  be,  comparatively  speaking, 
of  little  value,  as  it  is  almost  colourless  ;  but  if  pig- 
ments be  mixed  with  it  the  objection  disappears. 
Bb  the  autotype  process  the  gelatine  is  mixed  with 
*  colouring  matter  and  a  coating  is  given  to  a  piece 
i  of  paper.    When  dried  the  gelatine  can  be  rendered 
1  sensitive  by  floating  its  surface  on  a  solution  of 
(potassium  dichromate,  and  after  again  drying  is 
ready  for  printing.    Such  a  piece  of  prepared  paper, 
or  carbon  tissue  as  it  is  technically  called,  we  have 
here.    It  has  already  been  exposed  beneath  a  nega- 
tive, but  no  trace  of  any  image  is  apparent,  as  the 
;  dark  colour  of  the  pigment  masks  it  entirely.  In 
order  to  judge  of  the  amount  of  light  received 
during  exposure  resort  then  is  had  to  what  are  called 
ometers.    The  detail  of  the  instruments  I  will 
not  enter  into  ;  suffice  it  to  say  it  is  usual  to  judge 
the  depth  of  printing  by  the  colour  given  to  silver 
chloride.    Placing  then  the  exposed  tissue,  gelatine 
tide  downwards,  beneath  water  in  which  a  zinc 
plate  has  already  been  immersed,  and  bringing  the 
surfaces  of  the  two  together,  they  are  withdrawn 
from  the  water  with  a  film  of  moisture  between. 
Yon  will  notice  that  I  left  the  print  in  the  dish  but 
a  very  short  time,  for  a  reason  which  you  will  presently 
understand.    By  passing  this  "  squeegee  "  (which  is 
a  bar  of  wood  from  which  a  thick  strip  of  india- 
robber  projects)  over  the  back  of  the  paper  I  drive 
out  all  the  water  from  between  the  surfaces,  and 
you  see  how  the  gelatine  film  clings  to  the  zinc. 
And  why  is  this?    You  will  find  that  it  is  not 
naturally  adhesive,  the  light  has  changed  the  quality 
of  the  gelatine  in  this  respect,  then  why  does  it  hold 
•o  tight  to  the  metal  plate  ?   Simply  owing  to  the 
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moisture  left  in  the  paper ;  the  soluble  gelatine  soaks 
it  up  and  expands.  It  cannot  well  expand  laterally, 
so  it  expands  upwards,  and  a  partial  vacuum  is 
created  between  the  gelatine  and  the  plate.  Now 
you  see  why  I  left  the  print  in  the  water  such  a 
short  time.  Had  I  left  it  in  longer  the  total  expan- 
sion would  have  taken  place,  and  the  necessary 
vacuum  could  not  have  been  created  when  it  was 
pressed  on  to  the  zinc  plate. 

Now  that  it  is  firmly  held  I  can  place  it  in  hot 
water  and  remove  the  paper.  It  easily  peels  off ,  and 
the  solvent  action  of  the  fluid  can  have  fair  play. 
As  I  move  up  it  and  down  in  the  trough  you  can  see 
the  gelatine  running  over  the  surface.  After  a  few 
minutes  it  is  clean,  and  the  development  is  finished. 
On  this  plate  I  have  another  print  which  has 
already  undergone  similar  treatment,  but  has 
been  allowed  to  dry.  This  piece  of  transfer- 
paper  is  now  heated  in  very  hot  water,  and  ap- 
plied to  the  surface.  It  is  "  squeegeed  on  to  it, 
and  you  see  it  adheres — this  time,  however,  by  its 
"stickiness."  Here  is  another  print  in  the  same 
stage,  but  the  adhering  paper  is  dry.  liaising  one 
corner  of  it  by  my  nail,  t  can  grasp  it  in  my  fingers, 
and  the  finished  print  strips  off  the  plate  held  in 
position  by  the  paper. 

Such  are  the  usual  manipulations  in  autotype 
printing,  and  the  pictures  produced  by  this  method 
should  be  permanent,  and  they  must  be  as  permanent 
as  leather,  or  as  the  pigment  which  is  employed  to 
give  visibility  to  the  gelatine  image.  There  are 
various  modifications  of  the  process ;  for  instance, 
one  is  to  develop  the  picture  on  the  permanent  sup- 
port destined  to  bear  it,  using  this  instead  of  the 
zinc  plate.  A  little  consideration  will  show  yon 
that  in  this  case  the  negative  employed  must  be 
reversed. 

We  now  come  to  a  large  class  of  printing  pro- 
cesses known  as  photo- mechanical.  And  here  I 
should  state  that  the  term  photo-mechanical  is  ap- 
plied to  such  processes  as  are  independent  of  light 
for  production  of  prints,  after  that  agency  has  once 
furnished  a  plate  or  means  of  producing  a  plate.  The 
first  of  these  that  I  shall  attempt  to  describe  is  that 
known  as  the  Woodbury  type,  after  the  inventor, 
Mr.  Walter  Woodbury.  The  following  outline  will 
give  some  idea  of  the  methods  resorted  to  : — 

A  skin  of  gelatine  is  prepared  somewhat  in  a 
similar  manner  to  that  which  I  shall  describe  in  the 
heliotype  process,  only  for  this  it  receives  a  tough 
film  of  collodion  on  one  surface.  This  surface  is 
placed  next  a  negative  on  glass,  and  the  light  from 
an  unclouded  sun  or  from  a  luminous  point  (such  as 
the  electric  light)  is  allowed  to  fall  on  it.  Owing  to 
the  thickness  of  the  gelatine  employed,  this  method 
of  exposure  is  necessary  in  order  to  secure  sharpness. 
The  print  is  developed  as  in  the  autotype  process, 
and  we  get  an  image  in  great  relief,  formed  by  the 
insoluble  gelatine,  resting  on  the  tough  collodion 
film.  When  dried,  this  relief  picture  is  placed  on 
the  surface  of  a  flat,  soft  metal  plate,  and,  by 
hydraulic  pressure,  is  forced  into  it,  furnishing  a 
mould,  perfect  in  nil  its  parts.  The  wonder  is  at 
first  excited  that  the  gelatine  does  not  break  under 
the  enormous  weight  brought  to  bear  upon  it,  but 
when  it  is  recollected  that  ferns  and  grasses  can  be 
made  to  furnish  similar  impressions,  the  astonish- 
ment is  diminished,  in  that  the  substance  employed 
is  now  in  a  healthy  condition. 

Apparently  it  matters  little  as  to  which  side  of 
the  relief  is  pressed  into  the  plate.  In  one  case  we 
should  have  to  use  a  revised  negative,  whilst  in  the 
other  any  ordinary  negative  may  be  employed. 
This  is  important  to  the  photographer,  as  may  be 
Burmised.  .... 

Before  us  we  have  the  negative,  a  relief  from  it, 
and  a  mould  taken  from  the  relief.  This  mould  is 
now  placed  in  this  press,  which  consists  of  a  flat 
plate  (which  can  give  slightly  in  any  direction,  and 
is  capable  of  being  raised  or  lowered)  and  a  flat 
hinged  top,  to  which  is  affixed  a  perfect  plane  of 
glass.  When  this  lid  is  brought  down  on  to  the 
mould,  the  lower  lid  gives  till  perfect  contact  is  got 
between  the  two  surfaces  ;  a  species  of  damp  enables 
the  lid  to  be  kept  in  position.  You  see  on  placing 
this  piece  of  paper  in  the  mould  the  clamp  closes 
with  difficulty,  but  a  little  mechanical  contrivance 
attached  to  it  causes  a  great  pressure  to  be  brought 
to  bear.  Opening  the  press  once  more,  a  little  warm 
gelatine,  which  has  been  impregnated  with  colour, 
is  poured  on  the  mould,  and  a  piece  of  resinised 
paper  placed  over  it ;  the  press  is  again  closed. 
The  mass  of  cold  metal  soon  cools  the  gela- 
tine, and  on  opening  the  lid  it  is  found  that 
the  excess  of  gelatine  has  been  squeezed  out  beyond 
the  mould,  and  on  lifting  off  the  paper,  a  picture  is 
found  adhering  to  it.  This  image  is  really  formed  in 
precisely  the  same  way  that  a  cook  forms  her  jelly 
in  a  mould,  though  the  colouring  matter  in  this  case 
is  somewhat  different.  When  dry,  the  picture  is 
rendered  insoluble  in  water  by  passing  it  through  an 
alum  bath.  At  first  sight,  the  process  might  seem 
to  be  slow,  but  when  it  is  remembered  that  half  a 
dozen  moulds  can  be  made  from  the  same  relief,  it 
requires  no  great  exercise  of  the  imagination  to  sur- 
mise that  the  pictures  may  be  produced  almost  as 
rapidly  as  a  lithograph.  I  referred  to  the  relief 
necessary  to  produce  the  mould.     From  what  I 


have  described  it  will  be  seen  that  the  dried  relief 
most  be  as  great  as  the  wet  print  of  the  autotype 
process  in  order  to  produce  the  same  gradations. 

The  last  process  I  shall  describe  is  known  as  the 
heliotype  process,  and  I  have  chosen  it  for  demon- 
stration as  I  am  practically  acquainted  with  its 
working  at  Chatham,  and  not  from  any  inherent 
superiority  it  may  possess.  It  is  a  type  of  all  the 
photo- mechanical  processes,  if  we  except  Woodbury 
type,  and  it  is  to  such  as  these  that  we  must  look  for 
onr  book  illustrations,  though  I  am  still  in  hopes 
that  we  may  have  a  really  good  process  for  surface 
printing  from  a  metal  block,  capable  of  being  worked 
with  type. 

Gelatine  is  dissolved  in  water  by  aid  of  heat,  and 
to  it  is  added  a  sensitiser  which  consists  of  potassium 
dichromate,  t  >  which  a  small  quantity  of  chrome- 
alum  is  added.  Now,  here,  I  must  remark  that  this 
chrome-alum  forms  an  importnnt  part  of  the  procass. 
Gelatine,  we  know,  ordinarily  dissolves  in  hot  water, 
but  if  it  be  impregnated  with  chrome-alum,  not  only 
does  it  render  the  gelatine  insoluble,  but  it  a  so 
toughens  it  in  a  marked  manner  when  it  is  wetted. 
When  the  subsequent  operations  are  explained,  the 
importance  of  this  property  bestowed  on  the  gelatine 
will  be  manifest-  The  solution  of  gelatine  (with  tnis 
sensitiser  mixed  in  it)  is  flowed  over  a  carefuuy 
levelled  glass  plate  to  snch  a  depth  that  in  drying  it 
has  the  thickness  of  a  piece  of  Bristol  board.  The 
glass  plate  may  be  ground  and  very  slightly  waxed  ; 
or  it  may  be  coated  with  a  dilute  solution  of  india- 
rubber,  to  facilitate  the  gelatine  leaving  it,  when  it 
is  required  to  be  employed  for  printing  purposes.  A 
negative  (which  must  be  what  is  known  as  a  reversed 
negative)  is  placed  in  a  pressure  frame,  the  gelatine 
is  stripped  off  t'".e  plate,  and  the  surface,  which  was 
next  the  glass,  is  in  contact  with  the  taken  imago. 
The  necessary  exposure  may  be  estimated  by  an 
actinometer,  or  by  examining  the  image  in  the 
printing  frame.  When  judged  to  be  sufficiently 
printed,  the  back  of  the  print  is  hardened  by  ex- 
posure to  light.  This  operation  gives  toughness  to 
the  gelatine,  and  renders  it  capable  of  resisting  the 
treatment  it  has  subsequently  to  undergo. 

The  skin  of  gelatine  is  next  taken,  and  immersed 
for  a  few  seconds  in  cool  water  (in  practice  a  tem- 
perature of  over  60"  F.  is  found  to  be  the  best).  A 
pewter  or  other  metal  plate,  coated  with  indiarub- 
ber,  is  now  placed  underneath  it,  and  the  film  caused 
to  adhere  to  it  by  the  use  of  the  squeegee.  The 
pressure  of  the  atmosphere  causes  the  adhesion  as  it 
does  in  the  autotype  process.  The  edges  are  now 
run  round  with  a  solution  of  indiarubber  in  benzole 
and  paper  pasted  round  them,  to  prevent  the  water 
getting  beneath  the  skin.  The  plate  is  then  im- 
mersed in  cold  water  for  about  half-an-hour,  to  soak 
out  the  unaltered  dichromate,  and  it  is  ready  for 
use  as  a  printing  surface  after  the  superfluous  water 
is  blotted  off. 

The  gelatine  skin  is  all  in  an  insoluble  state  owing 
to  the  presence  of  the  chrome-alum  ;  hut  further^ 
the  part  where  the  light  has  acted  fully  will  no 
absorb  water,  whilst  that  which  only  partialF 
absorbs  water  has  only  been  partially  acted  on  V 
light,  and  the  part  wholly  unacted  npon  absorbs  i1 
greedily.  When  a  roller  containing  greasy  ink  ia 
passed  over  it,  those  parts  which  contain  a  great  deal 
of  water  take  no  ink,  particularly  if  it  be  stiff  ink. 
The  parts  containing  a  little  water  take  the  ink 
lightly,  whilst  those  parts  which  have  refused  to 
imbibe  any  moisture  take  it  greedily.  Another  point 
is  that  thin  ink  takes  better  in  a  partially  exposed 

Eortion  than  does  a  thick  ink  ;  hence  to  bring  out  the 
alf  tone  it  is  customary  to  use  two  or  even  three 
inks  of  different  consistency.  The  printing  plate  is 
generally  placed  in  the  bed  of  an  ordinary  printing 
presB  and  rolled  np  with  a  soft  roller  or  rollers  ^ 
charged  with  the  printing  inks.  The  impressions 
are  pulled  off  as  for  letter  press,  though  mare  force 
is  necessary.  In  order  to  have  clean  margins  a  mask 
is  cut  of  the  proper  dimensions,  and  brought  to  cer- 
tain register  marks.  The  paper,  usually  employed" 
for  receiving  th9  impressions,  is  enamelled,  the 
enamel  being  formed  of  barium  sulphate  aud  gelatine. 
Any  ordinary  paper,  however,  may.be  used,  if  it  has 
the  power  of  taking  up  the  ink. 

Mr.  Edwards,  the  patentee  of  this  process,  pro- 
posed to  us  a  series  of  gelatine  printing  surfaces 
from  the  same  negative,  to  form  a  species  of  photo- 
chromotype,  and  I  have  seen  some  specimens  which 
are  very  successful.  Little  seems  to  have  been  done, 
however,  in  this  direction  at  present.  When  draw- 
ing your  attention  to  the  manufacture  of  the  gelatine 
skins,  there  was  one  point  to  which  I  did  not  allude. 
You  may  make  your  skin  of  jelly  or  of  blanc-mange. 
I  have  found  that  a  certain  proportion  of  milk  added 
to  the  gelatine  in  lieu  of  the  water  gives  more  deli- 
cate pictures  than  does  gelatine  alone.  There  are 
several  kindred  processes  worked  at  present,  amongst 
which  I  must  notice  that  of  the  Autotype  Company. 
In  their  process  an  exceedingly  thin  layer  of  gelatine 
is  formed  on  the  plate  and  hardened  by  means  of 
gum-resins.  The  gelatine  is  not  removed  from 
the  plate,  but  it  is  printed  from  whilst  still  on  it. 
The  film  is  hardened  from  the  back.  The  glass  plate 
can  be  inked  in  as  described  for  the  heliotype  pro- 
cess, and  can  be  pulled  in  a  lithographic  press  or  in 
an  ordinary  printing-press. 
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I  have  only  been  enabled  to  gire  you  a  brief  out- 
line of  tbe-e  few  processes,  specimens  of  all  of  which 
are  to  be  found  in  this  exhibition.  Short  as  have 
been  the  descriptions,  I  hope,  however,  that  they 
hare  been  sufficient  to  enable  you  to  see  the  immense 
strides  in  the  methods  of  producing  prints  that  hare 
been  made  in  the  last  dosen  yean.  When  we  con- 
sider teat  the  autotype,  the  Woodbury  type,  and  all 
the  other  mechanical  printing  processes  hare  been 
worked  out  in  that  time,  you  will  see  that  the  inven- 
tive faculties  of  those  who  labour  in  the  art- science, 
have  not  been  allowed  to  lie  dormant.  Perhaps  in 
no  other  occo  patios  is  there  euoh  a  field  for  discovery 
and  improvement  as  in  photography  ;  and  consider- 
ing the  many  workers  in  it,  and  the  large  industry 
it  represents,  we  may  surely  hope  that  in  1686  we 
we  may  again  be  able  to  record  a  still  further 
advance ;  it  may  be,  perhaps,  in  the  line  I  bare 
already  indicated,  and  in  colour  pictures. 


GEO  WING  PERES  IN  CASES. 

rHE  following  remarks  on  this   subject  are 
abstracted  from  the  Journal  of  Horticulture, 
They  are  from  the  pen  of  Mr.  Halliday  :— 

The  case  may  be  made  of  tin,  earth'  nware,  or  wood  : 
it  matters  not  which,  so  lone  as  proper  regard  is  had 
to  drainage.  This,  as  in  Wardian  cases,  is  of  vital 
importance  to  the  healthful  growth  of  plants  under 
the  fern  shade.  I  pay  this  is  of  the  first  importance, 
as  many  persons  who  have  the  management  of 
ferneries  ute  so  little  judgment  in  their  care  that 
without  a  proper  outlet  for  water  the  oases  soon 
become  perfectly  sodden.  I  have  seen  more  plants 
destroyed  in  cases  from  want  of  drainage  and  from 
©verwatering  than  from  any  other  cause.  Most  of 
the  failures  I  have  met  with  have  arisen  from  either 
too  much  water  or  too  little  light,  aud  frequently 
both  combined,  although  the  persons  having  them  in 
charge  have  strenuously  denied  that  any  more  water 
had  been  used  than  the  plants  required,  and  have 
insisted  that  they  were  placed  in  a  very  light  situa- 
tion. The  light  situation  is  usually  a  dark  one — 
generally  a  space  between  two  windows,  with  a  dead 
wall  behind  it,  or  in  a  corner  receiving  a  little  light 
obliquely  from  a  window  2ft.  or  3ft.  distant.  When 
the  plants  are  turned  out  it  is  found  that  they  hare 
been  treated  as  aquatics,  and  kept  fairly  up  to 
their  knees  in  mud  and  water.  Then  people  wonder 
»t  their  want  of  success. 

The  hanging  fernery  was  my  first  attempt  in  this 
direction.  I  designed  it  to  take  the  place  of  the 
hanging  basket,  whioh  so  seldom  appears  in  good 
condition  in  the  home.  The  ease  was  turned  from 
walnut,  sevoral  pieces  being  glued  and  nailed  to- 
gether to  get  the  proper  depth,  aud  also  to  keep  the 
wood  from  warping.  It  tapered  to  a  point  at  the 
bottom,  to  give  lightness  to  its  appearance.  A  sine 
nan  with  a  rim  to  receive  the  shaVe,  fitted  the  case 
loosely  enough  to  be  readily  removed  when  watering 
ir as  necessary.  This  case  as  first  constructed  was 
covered  with  a  shade  8in.  in  diameter  and  lOin.  high, 
and  was  suspended  by  silvered  copper  wire.  The 
case  first  exhibited  in  this  hall  in  June,  1871,  had  a 
shade  12in.  in  diameter  and  14in.  high ;  was  elabo- 
rately turned  from  maple  and  walnut,  ornamented 
with  ebony  trimmings,  and  filled  with  the  following 
named  plants  : — Ooychinm  japonicum,  Adiantum 
aasiniile,  A.  ouneatum,  Selaginella  Wildenovii,  Pani- 
oum  variegatum,  Fittonia  Pearcei,  F.  argyronenra, 
Ly oo podium  denticulatum  var.,  and  Mitchella 
repens,  some  lichens  and  wood  moss%s. 

This  case  when  taken  from  the  hall  was  suspended 
in  my  window,  where  it  received  the  morning  sun 
for  about  an  hour  each  day,  and  was  not  disturbed 
again  till  January,  excepting  when  it  was  occasionally 
turned  to  the  light.  It  was  then  a  mass  of  green. 
I  noticed  considerable  soil  on  the  glass,  carried  up  by 
slugs  in  their  nocturnal  rambles  ;  also  some  decayed 
fronds  of  the  Adiantum.  Altogether  it  was  as  much 
of  a  success  as  a  close  case  could  be,  and  would  pro- 
bably satisfy  most  people  who  grow  plants  for  home 
decoration. 

There  are  some  plants  that  seem  better  suited  to  a 
close  ca«e  than  to  any  other  situation.  They  are 
confined  chiefly  to  the  Lyoopods  and  Selaginellos. 
Many  of  them  are  very  beautiful,  rivalling,  and  in 
some  ca«es  closely  resembling,  their  allies  the  ferns 
in  beauty  of  form  and  delicate  feathery  appearance. 
The  Fittonia*  are  another  class  of  plants  which  are 
favourites  with  me.  Their  bright  crimson  and  silver 
veinings  are  a  great  acquisition  to  the  fernery, 
lighting  it  up  wbuderfnlly,  and  seemingly  never  out 
of  place,  no  matter  wbat  the  size  of  the  case  may  be. 
They  also  make  superb  plants  by  themselves. 

A  few  weeks  since  I  had  the  good  fortune  to  be 
shown  a  plant  of  Todea  superba  growing  in  a 
wardian  case.  The  case  was  about  2ft.  square,  and 
as  many  feet  high,  with  a  flat  top.  A  pan  about  8in. 
in  diameter,  filled  with  this  truly  superb  plant  in 
vigorous  growth,  occupied  the  centre.  Other  filmy 
ferns  are  planted  out  in  the  case;  but  this,  the 
grand  object  of  the  whole,  was  elevated  several  inches 
above  the  others,  showing  conspicuously  its  full 
beauty.  I  have  seen  larger  plants  of  this  species, 
but  none  in  such  fine  condition.  It  was  grown  in  a 
cool  room  near  the  west  window,  the  light  partly 


obscured  by  a  drawn  shade.  This  plant  is  just  the 
thing  for  a  large  fern  shade,  as  it  needs  as  little  ab- 
as the  Selaginellas,  very  little  light,  and  a  cool  situa- 
tion, and  when  once  established  needs  but  little 
attention.  The  filmy  ferns  are  eminently  fitted  for 
growing  singly  in  oases  by  themselves.  The  only 
objection  is  the  expense  of  many  of  them,  hut  I 
would  rather  have  one  plant  of  Todea  superba  than 
dozens  of  ordinary  ferns. 

The  great  difficulty  I  have  always  found  in 
ferneries  is  to  reach  the  plants  after  they  have  filled 
or  partly  filled  the  ease.  It  is  easy  enough  to  remove 
the  shade,  but  to  replace  it  so  that  the  plants  may 
retain  their  former  positions  is  not  so  easy.  This  is 
so  with  regard  to  delicate  ferns  ;  the  fronds  will  tip 
about,  look  out  of  place,  and  otherwise  mar  the 
arrangement.  If  you  could  only  reach  them  from 
the  top  all  would  be  remedied  very  quickly.  Fre- 
quently I  have  been  forced  to  allow  a  large  slug  to 
have  his  own  way  rather  than  disturb  the  shade 
when  the  case  was  looking  well,  and  in  many 
instances  have  allowed  decayed  fronds  to  remain 
rather  than  run  the  risk  of  destroying  the  arrange- 
ment by  removing  the  shade.  It  was  almost  as  much 
on  this  account  as  for  ventilation  that  I  constructed 
the  dome-top  or  ventilated  fern  case,  which  is 
os  easily  managed  as  an  ordinary  Wardian  case- 
Lifting  the  dome  does  not  disarrange  the  plants,  as 
they  are  all  confined  within  the  cylinder,  which  need 
never  be  disturbed  for  this  purpose.  This  case  is 
constructed  as  follows  : — 

The  ease  or  stand  is  of  wood,  Bin.  deep,  and  rest- 
ing upon  three  small  feet.  There  is  a  large  opening 
underneath,  covered  with  a  movable  slide  to  admit 
or  exclude  the  air.  It  has  a  sine  pan  }in.  less  all 
round  than  the  wooden  case.  This  Jin.  space  is 
covered  all  round  at  the  top  of  the  pan,  which  leaves 
a  flat  surface  of  sine  lin.  wide,  with  an  outside  rim 
to  receive  the  glass  cylinder.  This  flat  surface  of 
sine  is  pierced  with  tin.  holes  in  its  entire  circum- 
ferenoe  about  3in.  apart.  When  the  glass  cylinder 
is  in  place  the  Jin.  holes  are  inside  the  case.  The 
cylinder,  of  annealed  glass,  fits  neatly  into  the  sine 
rim,  and  is  15in.  in  diameter  by  1  lin.  in  height. 
Enciroling  the  upper  edge  of  the  cylinder  is  a  copper 
rim  lin.  wide,  with  edge  turned  downwards  on  the 
outside  iin.  wide  to  fit  on  to  the  cylinder.  The 
flat  surface  of  the  rim  is  perforated  with  lin.  holes, 
and  the  inner  edge  turns  up  lin.  to  receive  the 
dome  or  cover,  which  is  8in.  high  and  12|in.  in 
diameter.  The  holes  in  this  copper  rim  are  on  the  out- 
side, so  that  when  the  valve  in  the  bottom  of  the  case 
is  open  the  air  passes  up  through  the  holes  round  the 
sine  pan  and  out  at  the  copper  rim.  The  whole 
case  when  complete  stands  29in.  high  from  the 
table. 

There  are  very  few  foliage  plants  that  can  be 
introduced  into  the  fernery.  I  would  recommend 
only  plants  of  dwarf  habit,  such  as  Panicum  varie- 
gatum, a  very  pretty  grass,  with  pink,  white,  and 
green  foliage  ;  and  a  small  variety  of  Bambusa. 
Cyperus  alternifolius  var.  is  quite  pretty  when  a 
small  plant,  but  the  growth  is  almost  too  rapid  for  a 
fern  case  of  an  ordinary  size.  The  foliage  is  light 
and  graceful,  and  contrasts  prettily  with  ferns.  It 
is  a  charming  plant  for  the  Wardian  case. 

Sock  work  in  a  case  of  the  size  just  described  has 
a  very  pretty  effect  when  well  arranged.  This  is  a 
difficult  matter  to  accomplish,  and  I  generally  prefer 
the  case  filled  with  plants  rather  than  rocks,  though 
for  variety  I  occasionally  introduce  them.  I  use 
coke  and  pumice  stone  soaked  in  water,  and 
sprinkled  with  cement  to  give  colour.  These  sub- 
stances are  very  light,  and  answer  the  purpose  well. 
Quite  small  plants  only  are  fit  to  be  used  with  the 
rooks. 

I  have  had  this  ventilated  case  filled  with  the  fol- 
lowing named  plants,  and  the  effect  was  highly  satis- 
factory :— Nephrolepis  exaltata,  Adiantum  colpodes, 
Onychium  janonicum,  Selaginella  umbrosa,  S.  Wilde- 
novii,  panicum  variegatum ,  Lycopodium  denticulatum 
var. ;  near  the  glass  Fittonia  Pearoei,  F,  argyroneura 
and  Peperomia  maculosa,  and  suspended  in  the  shell 
a  plant  of  Selaginella  ccesium.  This  last  is  the 
prettiest  basket  plant  I  hare  ever  used  for  summer 
decoration. 

Manaaement. — In  the  selection  of  a  fern  case  I 
should  choose  one  with  an  outlet  for  drainage.  This 
I  have  already  said  is  very  essential,  especially  for 
a  novice.  If  there  is  no  drainage  water  must  be  used 
very  sparingly.  Crocks  and  small  pieces  of  charcoal, 
covered  lightly  with  old  moss  to  keep  the  soil  from 
sifting  down  through,  are  the  best  for  drainage.  I 
prefer  a  case  constructed  of  wood.  For  a  case  that 
will  require  a  shade  12  or  I5in.  in  diameter,  take  3 
pieces  of  plank — walnut  or  other  hard  wood— 2in. 
thiok,  fasten  them  securely  together  with  glue  and 
screws,  forming  a  solid  piece  of  wood  6in.  thick. 
The  inside  of  this  piece  of  solid  wood  is  to  be  removed 
by  the  saw,  leaving  only  a  rim  to  Btipport  the  zinc 
pan,  which  is  to  contain  the  soil.  This  wooden  rim, 
which  is  to  be  turned  in  finishing,  can  be  ornamented 
if  you  wish.  The  case  when  complete  will  last  for 
years.  The  heat  and  dampness  will  not  affect  it 
provided  no  water  is  thrown  over  it.  A  zinc  pan, 
with  an  opening  in  the  bottom  for  drainage,  fits  into 
the  wooden  case.  The  pan  is  made  with  a  rim  to 
receive  the  shade;  this  will  prevent  water  from 


coming  in  contact  with  the  wood.  This  wooden  caw 
will  cost  about  double  the  price  of  one  made  of 
earthern  or  lava  ware;  but  it  presents  a  bette 
appearance  in  the  room,  and  there  is  no  trouble froa 
Healing -off  or  cracking,  as  is  often  the  case  via 
earthenware.  Very  few  of  the  latter  are  propertr 
constructed  for  drainage,  therefore  I  would  recom- 
mend a  wooden  case.  The  larger  the  cote  the  more 
satisfactory  it  will  be.  Frequently  in  eelectuc  t 
case  one  has  to  be  guided  by  the  space  he  can  afford 
for  it ;  but  I  should  say  the  larger  the  ease  the 
better.  I  have  had  cases  no  larger  than  4in.  a 
diameter,  but,  of  course,  they  were  mere  top, 
though  better  than  none  if  you  have  space  for  one  so 
longer. 

If  you  have  a  wooden  case  designed  for  a  ibade 
loin,  in  diameter  make  it  6in.  deep.  This  will  pre 
you  2in.  of  drainage  and  -tin.  of  soil,  in  which  eu  W 
grown  any  plants  suitable  for  a  case  of  this  km. 
Most  of  the  earthen  fern  cases  are  not  more  tha 
■tin.  deep  ;  this  depth  will  answer  for  those  of  small 
size,  but  it  is  not  sufficient  for  larger  eases.  TW 
soil  and  method  of  planting  recommended  for  War- 
dian cases  are  suitable  for  ferneries,  also  ths  uat 
general  treatment  will  answer  for  a  ventilated  fern 
case. 

A  fern  case  for  winter  decoration  ought  to  be  SOed 
in  August,  or  not  later  than  the  1st  of  September. 
This  will  give  the  plants  time  to  get  fairly  ettabUiked 
and  make  new  growth  for  the  winter  before  the 
short  eold  days  commence.  Cases  filled  later  m  ths 
autumn  afford  very  little  satisfaction  or  pleasure,  n 
they  rarely  get  under  way  or  begin  to  make  aev 
growth  until  spring,  if  they  do  not  wholly  die  oat 
during  the  winter.  Were  I  intending  to  fill  a  one 
for  my  own  use  I  should  certainly  plant  early. 

For  the  close  case  I  should  only  use  snch  plana  u 
are  suitable.  Disturb  the  •hade  only  when  water » 
required,  or  signs  of  mould  are  visible,  or  the  plaofc 
damp  off ;  then  give  air  for  a  short  time  each  daj, 
wining  out  the  glass  when  it  is  removed.  This  mi) 
generally  remedy  the  trouble  when  practised  a  few 
times.  When  the  plants  are  in  vigorous  growth  sad 
during  the  warm  weather  give  considerable  wittr, 
but  withhold  it  almost  entirely  daring  the  winter, 
and  give  plenty  of  Ught  at  all  times. 


THE  REPULSIVE  POWER  OP  THE 
SOLAR  RATS. 

TN  a  recent  issue  of  Coinptes  Bendtw,  M.  Hira 
JL  has  a  paper  on  the  maximum  of  the  repalnte 
power  of  the  solar  rays,  in  which,  after  raenuomtf 
that  the  attention  of  the  scientific  world  hu  bees 
lately  drawn  to  the  singular  phenomena  which  Mr. 
Crookes  has  studied  with  the  radiometer,  be  an 
that  the  conclusion  which  has  presented  itself  to  the 
mind  of  many  is  that  these  phenomena  are  doe  ton 
impulsive  action  of  the  luminous  rays,  and  that  it  b 
thus  demonstrated  that  light  is  a  movement  of 
ponderable  matter.  Nevertheless,  the  pbenomeoa 
discovered  by  Mr.  Crookes  have  been  elucidated,  n 
not  in  their  cause,  still  in  their  form  and  their  start- 
ing-point. The  ingenious  counter-proof  to  wbick 
Dr.  Schuster  has  submitted  them  places  it  beyond 
doubt  that  it  is  by  no  means  the  direct  oction  of  the 
rays  emanating  from  the  luminous  source  whim 
determines  the  movement  of  the  discs  of  the 
radiometer,  but  that  the  repulsive  power  here  e&Ded 
into  play  has  its  seat  in  the  walls  of  the  transparent 
vessel  which  serves  to  contain  the  mill,  and  that  to 
power  is  set  in  action  by  the  pencil  of  rays  directed 
upon  the  apparatus.  As  the  true  explanation  of  the 
totality  of  the  phenomena  has  not  yet  been  gives, 
and  as  the  hypothesis  of  the  materiality  and  of  we 
impulsive  force  of  light  will  probably  not  soon  be 
abandoned,  the  author  thinks  it  nsefnl  to  submit  W 
hypothesis  to  the  test  of  the  method  of  weceauw 
elimination.  Mr.  Crookes  has  calculated  t* 
apparent  repulsion  exerted  by  the  solar  rays  * 
1  grm.  per  square  metre.  This  pressure  u  nwre 
than  one  thousand  times  greater  than  the  maiifflOJi 
value  possible  for  reflecting  bodies,  and  mere  than 
two  thousand  times  superior  to  the  maximum  vslne 
possible  for  absorbing  bodies.  We  may,  then,  afirn 
that  the  phenomena  whioh  Mr.  Crookes  has  ma* 
known  are  nowi-e  due  to  the  effect  of  an 
of  light,  and  do  not  imply  the  idea  of  wass  of  densrtj 
as  regards  radiant  light  and  heat.  However  eare 
fully  the  vacuum  in  the  vessel  inclosing  ths  radio- 
meter or  torsion  balance  may  be  made,  thew  rsmiun- 
nevertheless,  quantities  of  gas  or  vapour  r*n™J 
enormous.  The  maximum  pressure  which  tbe  war 
radiation  can  exert  upon  1  square  metre  of  absoroof 
surface  is  0  0004157  grm. ;  letns  suppose thsjUK 
discs  of  the  radiometer  are  10  square  oBn»m«r«, 
the  maximum  pressure  upon  them  wiU 
0 -000004157  grm.,  or  a  little  more  than  mbi<"  ** 
grm.  The  slighte-t  agitation  of  the  small 
of  gas  remaimning  in  the  apparatus  will  V^Fr 

Zn  the  radiometer  pressure  comparable  to  «* 
vever  transparent  may  be  the  gla«s  case  ot  w 
radiometer,  it  still  absorbs  a  part  of  the  »°"nc  * 
luminous  rays  ;  one  of  its  surfaces  is  heated  more 
rapidly  than  the  other.  This  inequality  of  Jf00^ 
tore  necessarily  determines  electric  polarity,  or  u» 
manifestation  of  static  electricity.   The  vacuum,  a 
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a  said,  is  ao  perfect  that  the  electric  spark  cannot 
traverse  the  apparatus.  But  electric  attractions  and 
repulsions  traverse  the  vacuum.  However  feeble 
may  be  this  cause  of  attraction  and  repulsion,  it  may 
nevertheless  have  a  considerable  value  in  comparison 
with  our  maximum  of  0  000004157  grm. 

M.  Ledieu  has  also  presented  a  paper  to  the 
Academy  on  soma  "  Experimental  Considerations 
on  the  Radiometer."  These  experiments  are  not 
favourable  to  the  theory  of  the  apparatus  based  upon 
the  movements  of  gases  and  vapours  remaining 
within  the  glass  case  after  the  vacuum  has  been 
made.  This  theory  is  subdivided  into  various 
doctrines,  of  which  a  very  complete  and  lucid 
exposition  has  been  given  by  M.  Bertin  in  the  Jane 
number  of  the  Annates  de  Chimie  et  de  Physique. 
The  capital  objection  which  mechanicians  oppose  to 
these  different  explanations  is,  that  the  radiometer  is 
an  instrument  of  reaction.  But  in  such  apparatus, 
having  regard  to  the  impossibility  of  the  motive 
power  being  rapidly  produced  with  a  sufficiently  con- 
stant intensity,  there  ensue  merely  rotations 
accompanied  by  retardations  and  bounds  far  from 
being  reconcilable  with  the  perfect  regularity  of  the 
radiometer.  Moreover,  the  theory  in  question 
expressly  requires  that  there  shall  never  be  an 
equilibrium  of  temperature  between  the  gas  in  the 
case  and  the  discs  of  the  radiometer.  But  how  are 
we  to  admit  that  in  every  experiment  this 
equilibrium  is  not  ultimately  established  ?  Moreover, 
the  rotation  ought  to  stop  at  last  instead  of  main- 
taining itself  indefinitely  at  the  same  speed.  The 
author  then  cites  certain  experiments  difficult  to 
explain  by  the  supposed  movement  of  gases  in  the 
iaterior  of  the  apparatus.  Thus  the  instrument  was 
heated  nearly  to  redness,  when  it  commenced  turn- 
ing, but  the  rotation  was  sensibly  accelerated  by  the 
momentary  presence  of  a  single  flame,  which  joined 
its  action  to  that  of  the  radiant  beat.  An  apparatus 
was  constructed  with  discs  exclusively  polished.  On 
throwing  a  pencil  of  solar  rays  upon  one  of  the  two 
hemispheres  of  the  glass  case  a  perfect  rotation  was 
obtained,  without  interruption,  and  as  free  and  rapid 
as  with  an  ordinary  radiometer  fully  exposed  to  the 
light  The  author  bases-  his  explanation  of  the 
phenomena  upon  a  mechanical  action  of  the  "  ether" 
perpendicular  to  the  direction  of  its  rays  of  pro- 
pagation, and  not  in  the  same  direction  as  these 
rays.  This  interpretation  is  calculated  to  calm  the 
legitimate  disquiet  of  the  partisans  of  undulation. 
In  Germany  there  is  a  leaning  to  an  explanation 
based  upon  electricity.  They  rely  upon  the  experi- 
ment that  when  a  radiometer  with  discs  exclusively 
polished,  and  where  one  of  the  hemispheres  of  the 
case  is  traversed  by  a  continuous  eleotrio  spark,  the 

instrument  takee  a  rapid  rotation  always  opposite  to 
the  direction  of  the  spark,  this  direction  being 

understood  according  to  the  common  convention. 
"  In  any  case  the  radiometer  of  Mr.  Crookes  seems 
tons  a  serious  instrument,  and  not  a  paradoxical 
apparatus  destined  to  enjoy  an  ephemeral  scientific 
repute  and  then  to  rank  as  a  mere  physical  amuse- 
ment. Its  experimental  study,  pursued  under  all 
modifications  and  with  an  indefatigable  perseve- 
rance, will  certainly  lead  to  important  results  as  to 
the  mechanical  properties  of  the  ether." 


PHOSPHOR-BRONZE,  AND  ITS  USES. 

THE  .Revue  Industrielle  publishes  the  following 
account  of  the  properties  of  phosphor-bronze, 
and  of  its  value  for  certain  purposes : — 

The  manufacture  of  alloys  known  by  the  name  o' 
"  phosphor-bronze,"  the  invention  of  which  is  due 
to  the  founders  of  the  Val-Benoit  nickel  manufactory 
Bear  Liege,  is  rapidly  developing.  Many  foundries 
established  within  the  last  two  or  three  years  are 
deroted  to  the  successful  working  of  these  new  pro- 
duct*, both  in  this  country  and  America.  The 
result  of  analyses  and  observations  hitherto  made 
seems  to  be  that  phosphorus  exercises  a  double 
chemical  action  over  the  metals  which  compose  the 
alloys.  While  reducing  on  the  whole  the  oxide  of 
tin  contained  in  the  mixture,  it  at  the  same  time 
forms  with  the  metals  it  has  thus  purified  a  perfectly 
homogeneous  alloy,  the  hardness  and  resistance  of 
which  are  subject  to  control.  The  experiments  made 
in  London,  Vienna,  and  Berlin,  leave  no  doubt  on 
this  point,  and  establish  the  superiority  of  phos- 
phorous alloys  over  ordinary  bronze,  copper,  coke- 
iron,  ebarcoal-iron,  and  steel.  Under  the  influence 
of  strains  exceeding  the  limit  of  elasticity,  or  violent 
shocks,  their  texture  does  not  become  crystalline. 
They  are  completely  free  from  metals  easily  liable  to 
attack,  such  as  sine  Sea  water,  or  diluted  solutions 
of  sulphuric  acid,  have  only  a  very  feeble  action  upon 
them,  and  in  all  cases  much  less  than  on  pure 
copper.  One  of  their  most  valuable  qualities  is, 
that  recasting  does  not  occasion  the  smallest  loss  in 
tin.  Moreover,  their  degree  of  liquidity,  which  may 
be  compared  to  that  of  mercury,  renders  it  possible 
to  obtain  them  without  blisters,  and  to  have  perfect 
mouldings.  Their  degree  of  fusibility  is  nearly  the 
same  as  that  of  ordinary  cannon  bronze. 

Their  application  to  military  art  has  led  to  very 
ainute  researches.  Various  European  Governments 
have  bad  experi  mesta  made  which  have  all  established 


the  superiority  of  phosphorous  over  ordinary  bronze. 
The  following  are  the  chief  purposes  to  which 
phosphor-bronze  is  applied : — 

Toothed  Wheels  and  Transmission*. — These  have 
been  often  made  of  phosphor-bronze,  especially  in 
cases  where  certain  parts  are  exposed  to  sudden  and 
violent  shocks.  Many  of  these  toothed  wheels  weigh 
about  a  ton  and  a  naif.  It  has  been  proved  that 
they  do  not  break,  and  numerous  observations  show 
that  the  teeth  of  the  wheels  are  twice  as  hard  as 
those  made  of  ordinary  bronze. 

Tuydres.— Phosphor-bronze  has  been  strongly 
recommended  for  the  manufacture  of  tuyeres. 
Those  made  of  it  are  found  very  superior  to  the 
ordinary  bronze  tuyeres,  showing  neither  fissures 
nor  signs  of  wear  by  the  scorim  after  several  years. 
They  are  beginning  to  be  used  in  this  country 
(Belgium),  and  in  France.  In  Germany  they  are 
already  extensively  used. 

Pump  cylinders. — On  account  of  its  perfect 
homogeneity  and  great  solidity,  phosphor-bronze  is 
well  suited  for  the  making  of  cylinders  for  pumps  or 
hydraulic  presses.  It  is  employed  in  the  making  of 
fire-engines,  and  has  been  used  for  the  perforators  of 
the  St.  Gothard  tunnel. 

Segments  of  pis  tons.— Phosphor-bronze  is  well 
adapted  for  these.  Its  great  elasticity  and  the  little 
friction  it  causes  render  it  preferable  to  steel.  In 
engines  with  three  cylinders  it  has  been  used  with 
great  advantage.  Moreover,  phosphor- bronae  is  the 
only  alloy  which  has  been  found  to  possess  sufficient 
resistance  for  making  connecting-rod  bearings  in 
engines  working  at  very  high  pressure. 

Parts  of  machines  for  powder  mills. — An  official 
publication  of  the  English  Government  states : — 
"There  is  an  alloy  called  phosphor-bronze,  which 
may  be  employed  with  advantage  in  powder  mills. 
Its  resistance  is  almost  equal  to  that  of  iron,  and 
when  struck  it  does  not  give  out  sparks.  It  may 
therefore  be  safely  employed  in  the  making  of 
locks,  and  the  ironwork  of  doors,  windows,  Ac.  ' 

Heavy  shafts  and  screws  for  vessels. — The 
tenacity  and  great  resistance  of  phosphor-bronze 
render  it  very  suitable  for  the  construction  of  pro- 
pelling screw  shafts.  It  has  lately  been  used  for 
making  piston  rods  and  bolts  of  armour  plates. 

Cables. — As  phosphor-bronze  does  not  acquire 
crystalline  texture  under  the  influence  of  continued 
or  oft-repeated  shocks,  and  is  little  liable  to  attack 
from  caustic  or  acid  water,  such  as  is  often  met  with 
in  mines,  it  is  not  surprising  that  it  should  have  been 
applied  to  the  makicg  of  cables  for  transmission, 
mines,  telegraphs,  &o. 

Te  ascertain  the  resistance  of  phosphor-bronze  to 
the  chemical  action  of  weak  solutions  of  sulphuric 
acid,  two  elates  of  the  same  thickness  were  plunged 
into  a  bath  of  acid  10°  Baume,  the  one  of  copper  and 
the  other  of  phosphor-bronze,  and  both  were  left 
there  for  three  months  in  contact  with  the  air.  At 
the  end  of  that  time  the  copper  had  lost  415  per 
cent,  of  its  weight,  and  the  bronze  only  2  30. 

Armour  plates  of  ships. — Phosphor-bronze  admits 
of  being  easily  rolled  into  plates  which  offer  a  much 
greater  resistance  than  the  best  copper  to  the  action 
of  the  sea  water.  This  has  been  inoonteetably  proved 
by  experiments  at  Blankenbergbe,  near  Oatend,  which 
lasted  more  than  six  months. 

Bearing*. — This  important  use  has  particularly 
attracted  the  attention  of  the  Americans.  Phosphor- 
bronze  wears  from  two  to  five  times  better  than 
cannon  bronze  of  the  best  quality,  heats  much  less 
readily,  and  when  hot  does  not  eat  away  the  shaft. 
Hence  it  is  naturally  preferred  for  bearings.  Several 
large  railway  companies  in  North  America  have 
adopted  it  exclusively  for  making  bearings  for 
locomotives  and  trucks,  eccentric  rings,  and  for  the 
fittings  of  boilers.  A  metal  possessing  the  qualities  of 
phosphor-bronze,  and  the  price  of  which  is  about  the 
same  as  that  of  cannon  bronze,  must  supersede  the 
latter  before  long  says  the  Revue,  while  in  many 
cases  it  will  compete  successfully  with  iron  and 
steel,  since  it  preserves  its  texture  under  the 
influence  of  the  most  violent  shocks. 


THE  INLAND  SEA  OF  AFRICA. 

Fone  of  his  reports,  Vice-Consul  Dupuis  says : — 
The  project  of  submerging  the  region  of  Djerid 
by  means  of  a  canal  is  based  upon  a  fact  clearly 
recorded — viz.,  the  presence  of  water,  in  the  form  of 
lakes,  in  the  line  of  the  great  depressions,  and  upon 
the  presumption  that  these  lakes  were  themselves 
but  the  residue  of  some  vaster  body  of  water  or 
inland  sea,  which  disappeared  at  a  still  earlier  date 
from  the  surface,  owing,  it  is  conjectured,  to  the 
formation  of  an  isthmus,  which  cut  it  off  from  the 
Mediterranean  with  which  it  was  connected. 

The  recent  surveys,  though  they  reject  the  idea  of 
any  connection  with  the  Mediterranean  having 
existed— a  hasty  conclusion  based  upon  mere 
inferiority  of  level  to  that  of  the  sea — would  seem  to 
endorse  the  fact  of  all  the  region  having  been 
under  water.  Indeed,  had  there  existed  a  con- 
nection, it  is  presumable  that  more  than  a  mere 
incidental  reference  would  have  come  down  to  us 
regarding  so  large  an  arm  of  the  sea,  as  in  that  case 
it  would  nave  been  indenting  the  laud,  and  therefore 
available  for  the  purposes  of  war  or  commerce  by 


the  ancients.  The  results  obtained  prove  that  the 
sands  are  of  but  secondary  importance  on  the 
isthmus,  which  is  cheifly  composed  of  alternate  strata 
of  grey  quartz  apd  ferruginous  freestone,  which  rise 
at  an  augle  of  sixty  degrees,  and  lie  over  another 
stratum  of  chalk.  This  excludes  all  uotion,  there- 
fore, of  any  choking  up  of  an  early  passage  for  the 
waters.  No  reference  is  made  to  waters  in  the  de- 
pressions by  Arab  writers,  probably  on  account  of 
their  insignificance  at  the  date  of  their  conquest,  yet 
all  unite  in  describing  this  country  as  having  been 
very  woody,  bnt  state  that  the  wood  was  all  cut 
down  to  facilitate  the  subjection  of  the  tribes,  who, 
for  upwards  of  a  century  after,  fought  desperately 
for  their  independence,  as  well  as  during  their  own 
internecine  wars  which  followed.  According  to 
them  the  oountry  was  well  supplied  with  streams 
and  abundance  of  water,  a  statement  itself  in 
harmony  with  the  notion  of  a  degree  of  atmospheric 
humidity  conducive  of  luxuriant  vegetation,  and 
presupposing  the  cause  which  alone  could  bring  it 
about. 

Whole  regions,  therefore,  now  condemned  to 
sterility,  with,  save  perhaps  an  oasis  here  and  there, 
were  formerly  rich  in  pastures,  and  interspersed  with 
towns.  The  desert,  whioh  has  gradually  extended 
in  regions  lying  between  Tripoli  and  Egypt  until  it 
haa  reached  the  sea,  covering  districts  once  fertile, 
and  burying  Egyptian  ruins,  has,  beyond  doubt, 
similarly  encroached  on  the  Tunisian  southern 
frontier  between  it  and  Tripoli.  The  diminished 
heights  and  lowering  of  the  Atlas  range,  let  in  the 
sands  carried  by  every  southerly  wind,  notably  by 
the  periodical  south  and  south-east  winds,  to  which 
the  more  elevated  and  uniform  heights  of  the  moun- 
tain system  oppose  a  formidable  barrier  in  more 
favoured  Barbary  States  westward.  In  Morocco, 
especially,  these  same  winds  are  so  tempered  in  their 
passage  aorosB  the  intervening  heights  as  hardly  to 
be  recognised  as  the  same  which  here  dry  up  and 
parch  the  land  in  summer.  It  may  therefore  be 
presumed  that  the  disappearance  of  the  waters 
in  question  is  due  to  the  enoroaohment  of  the 
desert,  caused  by  the  action  of  these  winds 
during  a  long  succession  of  centuries,  aided  by 
absorption  and  by  co-operation  occasioned  by  the 
presence  of  the  vast  scorching  desert  to  which 
their  own  southern  aspect  left  them  fully  exposed. 
To  these  causes  may  also  be  added  the  substances 
brought  down  by  streams,  whioh,  by  all  accounts, 
were  many ;  these,  by  narrowing  the  margins  and 
spreading  the  waters,  helped  the  work  of 
desiccation,  whioh  was  accelerated,  moreover,  by  a 
decrease  in  the  pluvial  supplies  consequent  on  the 
disappearance  of  medimval  forest.  There  can  be  no 
doubt  about  the  drying  up  of  many  of  the  streams 
here,  as  elsewhere  in  Barbary,  being  due  to  too 
clearing  away  of  forest,  whether  in  the  plains  or  in 
the  highlands,  by  the  Arabs  on  their  conquest  and 
after.  The  consequence  is,  that  the  periodical  rains, 
which  at  an  earlier  date  fertilised  the  oountry,  were 
replaced  by  heavier  but  rarer  falls,  the  waters  of 
which  rush  down  the  slopes  and  disappear  in  the 
sands,  or  mix  with  the  noxious  waters  of  the  lagoons 
ere  they  penetrate  and  salinate  the  soil  to  any  depth. 
The  action  of  these  passing  waters  is  seen  in  a  wast- 
ing away  of  earth  and  exposure  of  naked  rock  in  all 
the  "  Hamayed,"  or  elevated  lands,  hill  sides,  or 
ravines. 

When  it  is  considered  that  the  regency  of  Tunis  is 
a  lake  country,  and  that  recent  discoveries  have 
brought  to  light  similar  vast  sheets  of  water  in 
Africa,  the  existence  of  an  inland  sea  may  not  seem 
such  a  startling  idea. 


ELECTRICITY  AS  A  MOTIVE  POWER. 

PROF.  CARET  FOSTER,  F.RS..  took  up 
this  subject  for  one  of  the  last  of  the  Monday 
evening  lectures  in  connection  with  the  Loan  Exhi- 
bition at  South  Kensington,  Dr.  Siemens  being  in 
the  chair.  Professor  Foster  first  showed  with  a 
number  of  experiments  that  by  very  simple  arrange- 
ments light  bodies  can  be  moved  by  electricity.  In- 
deed, the  usual  method  of  testing  whether  a  body  is 
electrified  is  to  see  if  it  Is  capable  of  producing 
motion.  On  this  principle  the  electroscope  and  the 
galvanometer  are  founded.  The  way  in  which  a  bar 
of  soft  iron  can  be  converted  into  a  magnet  by  pass- 
ing a  current  through  a  wire  twisted  around  it  was 
illustrated  for  the  purpose  of  showing  how  the  iron 
may  be  magnetised  and  demagnitised  at  will,  and 
how,  by  arranging  that  this  shall  be  done  in  an 
automatic  way,  it  is  possible  to  contrive  continuous 
motion.  A  bar  of  iron  suspended  across  the  poles 
of  a  horse-shoe  shaped  mass  of  iron  whioh  can  be 
magnetised  and  demagnetised  at  pleasure,  can  be 
made  to  revolve.  If  suspended  at  right  angles  to  the 
poles  it  will  swing  round  to  set  with  the  poles,  and 
if  at  this  instant  the  iron  be  demagnetised,  the  bar, 
instead  of  setting,  will  swing  on.  liy  again  at  once 
magnetising  the  iron  the  impetus  of  the  bar  is  in- 
creased, and  by  repeating  this  rapid  rotation  may 
be  secured.  An  apparatus  based  on  this  principle, 
with  cross  magnets,  was  shown  at  work,  which  had 
sufficient  power  to  drive  two  small  pumps  lifting 
water.   Some  of  Sir  C.  Wbeatstone's  apparatus, 
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based  on  the  name  principle,  were  also  exhibited . 
Professor  Foster  then  went  on  to  show  where  there 
was  a  loss  of  power.  A  magnet  placed  vertically  on 
pivots  was  made  to  revolve  by  galvanic  electricity. 
Then  the  magnet  being  set  spinning  with  the  thnmb 
and  finger  was,  by  a  galvanometer,  shown  to  gene- 
rate electricity .  bnt  of  the  opposite  kind  to  that  which 
had  before  net  it  taming,  though  its  powers  was  not 
no  great.  When  a  current  then  seta  up  a  motion  in  a 
revolving  magnet  the  revolving  magnet  also  sets  np  an 
opposing  current.  This  was  farther  illustrated  by  two 
gramme  machines,  which  are  nsed  for  converting 
mechanical  motion  into  electricity.  The  two  were 
united  together  and  the  motion  of  the  turned  handle 
of  the  first  was  converted  into  electricity,  which, 
passing  on  to  the  second,  manifested  itself  then  as 
motion.  The  connection  was  then  made  through  a 
platinum  wire,  and  when  the  second  machine  was 
held  so  as  to  prevent  motion,  the  wire  became  heated 
to  redness.  When  the  second  machine  was  turned, 
giving  a  current  against  the  first,  the  wire  was 
farther  heated  to  rhiteness .  Professor  Foster,  gave 
the  formula  for  calculating  the  effective  force  of  a 
battery,  calculating  the  inverse  current  set  up. 
Although  we  cannot  say  what  remains  to  be 
invented,  we  can  say  that,  so  far  as  is  at  present 
known,  there  seems  no  reason  to  believe  that 
electricity  will  be  used  as  a  practical  motive  power. 
There  is  always  power  lost  by  the  inverse  current. 
Work  of  some  kind  must  he  done  to  produce 
electricity,  and  this  can  be  more  economically  done 
by  employing  that  power  directly.  The  cost  of  the 
•coal  to  smelt  an  amount  of  sine  that  would  do  a 
■certain  amount  of  work  in  a  battery  would  be  more 
economically  spent  on  coal  doing  work  directly  in  a 
steam  engine.  We  cannot  look  with  any  hope  to 
-electricity  to  supersede  steam. 


NEW  METHOD  OF  MAKING 
DEXTRINE. 

THE  Spanish  Industrial  Qanettt  gives  a  descrip- 
tion of  a  new  method  of  making  dextrin,  which 
up  to  a  recent  date  has  been  prepared  from  starch 
alone,  so  that  when  potatoes  were  employed  as  the 
source  of  the  starch  all  the  amylaceous  material 
contained  in  the  amylifeous  fibres  of  the  potato, 
which  constitute  from  75  to  85  per  cent,  of  the  weight 
of  the  whole,  was  lost.  To  avoid  this  loss,  the  whole 
potato  is  now  used,  after  it  has  been  freed  from  the 
soluble  substances  it  contains  by  being  digested  with 
alkaline  acidulated  water,  then  dried  and  reduced  to 

Swder.  The  starch  is  rendered  acid  as  usual,  by 
9  addition  of  5  to  10  per  cent,  of  hydroflaosilioioor 
hydrofluoborio  acid.  It  is  spread  out  on  linen  cloths 
in  a  stove  heated  to  about  100°  F. ,  where  it  is  left  till 
its  weight  ceases  to  be  diminished.  Then  the 
temperature  is  raised  to  from  158°  to  167°  F.,  and  is 
kept  at  that  so  long  as  the  starch  loses  weight. 
Lastly,  it  is  maintained  for  half  an  hour  at  1945  F. 
Having  been  completely  dried,  the  starch  is  placed 
while  still  hot  in  sheet-iron  boxes,  and  exposed  for 
an  hour  or  two  to  a  heat  of  from  212°  to  257"  F., 
after  which  it  is  examined  for  the  purpose  of 
ascertaining  whether  the  formation  of  dextrine  has 
ceased.  This  depends  upon  whether  the  dextrine, 
when  cooled  and  treated  with  cold  water,  shows 
under  the  microscope  glassy,  transparent  globules. 
The  apparatus  employed  consists  of  a  cubical  sheet- 
iron  boiler,  which  receives  the  bath  of  cold  water,  and 
can  be  heated  in  case  of  need  to  from  194°  to  257°  F. 
In  this  boiler  are  placed  flattened  iron  tubes,  the 
dimensions  of  which  vary  according  to  circumstances , 
out  which  are  only  about  an  inch  thick,  and  serve  to 
raise  a  temperature  of  the  acidulated  and  dry  starch 
from  212°  to  257°  F.,  until  the  formation  of  dextrine 
is  completed.  The  full  tubes  are  introduced  into  the 
bath  of  water  or  salt,  and  placed  at  a  convenient 
distance  from  each  other.  When  the  operation  is 
finished  they  are  removed,  emptied,  and  filled  again. 
These  tabes  may  be  fixed  in  the  boiler,  and  in  that 
case  they  have  a  sort  of  spout  about  an  inch  broad, 
which  goes  throw  the  sides  of  the  boiler,  and  serves 
to  empty  them.  They  are  filled  by  a  neck  which  rises 
out  of  the  bath. 


THE  SALTS  OF  NICKEL. 

ra  recent  number  of  the  Moniteur  Scienh'fique 
(Dr.  Quesneville)  there  is  a  description  of  M. 
Terrell's  process  of  preparing  the  pare  salts  of  nickel 
from  the  commercial  metal,  which,  according  to 
M.  Terreil  is  an  alloy  of  nickel,  copper  and  iron, 
with  small  quantities  of  arsenic  The  proportion  of 
nickel  in  this  alloy  varies  from  40  to  90  per  cent ; 
the  alloy  serves  for  preparing  nickel  salts  according 
to  the  well-known  method,  according  to  which  copper 
and  arsenic  are  separated  from  acid  solutions  of 
the  alloy  with  sulphuretted  hydrogen,  and  tbeperoxi- 
dised  iron  is  thrown  down  with  an  excess  of  ammonia. 
The  result  of  the  operation  is  an  ammoniacal  salt  of 
nickel,  from  which  it  is  not  at  all  easy  to  extract  the 
metal.  He  proposes  a  new  treatment  of  the  nickel 
of  commerce,  which  excludes  the  use  of  sulphuretted 
hydrogen  and  ammonia,  giving  a  cheap  and  imme- 
diate yield  of  pure  sulphate  of  nickel.  This  treat- 
ment comprises  the  four  following  operations  :— 


Dissolving  nickel  in  acids ;  precipitation  of  copper  by 
iron;  peroxidation  of  the  iron,  and  transformation 
of  the  metals  into  sulphates ;  precipitation  of  the 
iron  by  the  carbonate  of  barium,  and  crystallisation 
of  the  sulphate  of  nickel  (1),  Commercial  nickel 
may  be  dissolved  by  attacking  it  with  from  seven  to 
eight  times  its  weight  of  aqua  regia.  After  com- 
plete solution  evaporation  goes  on  almost  to  dry- 
ness ;  the  salts  formed  are  dissolved  in  water,  with 
the  exception  of  a  little  insoluble  arseniate  of  iron, 
which  can  be  separated  by  nitration.  (2),  Iron  nails 
introduced  into  the  hot  liquor,  throw  down  copper 
in  the  metallic  state.  This  precipitation  of  copper  is 
carried  out  very  rapidly — it  is  complete  when  a  nail 
plunged  into  the  liquor  remains  white  and  brilliant. 
The  copper  is  separated  by  decanting  the  solution  on 
a  filter ;  it  is  washed,  and  won  by  passing  it  under 
water  through  a  wire  sieve  coarse  enough  to  let 
through  the  copper  while  it  keeps  back  the  iron ; 
when  dry  the  copper  is  in  a  fit  state  for  sale.  (3), 
The  liquor  separated  from  the  copper  only  contains 
nickel  and  iron.  The  latter  metal,  present  as  proto- 
oxide,  is  peroxidised  either  with  a  current  of  chlorine 
or  with  nitric  acid.  When  the  iron  is  peroxidised, 
enough  sulphuric  acid  is  added  to  the  liquid  to  trans- 
form the  two  metals  into  sulphates ;  the  hydrochloric 
and  nitric  acids  are  evaporated  off ;  water  is  added 
to  the  dry  residue  to  dissolve  the  sulphates  of 
nickel  and  iron.  Very  often  a  portion  of  the  iron 
remains  behind  as  an  insoluble  subsnlphate.  (4), 
The  iron  is  precipitated  from  the  solution  by  means 
of  carbonate  of  barium  obtained  by  precipitation. 
This  carbonate  separates  iron  in  the  condition  of  a 
seequioxide,  forming  at  the  same  time  insoluble  sul- 
phate of  barium,  without  acting  on  the  sulphate  of 
nickel.  The  last  traces  of  arsenic  contained 
by  the  solution  are  thrown  down  at  the  same 
time  as  the  seequioxide  of  iron.  Precipitation 
is  carried  out  by  adding  carbonate  of  barium 
little  by  little  to  the  warm  liquor;  it  is  com- 
plete when  the  carbonate  no  longer  causes  effer- 
vescence or  becomes  coated  with  peroxide  of  iron. 
After  this  last  reaction  the  pare  salphate  of  nickel 
only  remains  in  solution  ;  it  is  separated  from  the 
precipitate  by  filtration,  and  the  liquor  evaporated 
till  a  film  forms  on  its  surface,  and  allows  the  pure 
sulphate  of  nickel  to  crystallise  out. 


REPORT  OF  THE  GOVERNMENT 
ANALYSTS  ON  BUTTER. 

THE  chemical  officers  attached  to  the  laboratory 
at  Somerset  House  having  been  desired  to 
oonduot  special  investigations  into  the  chemical 
composition  of  a  variety  of  commodities  of  daily 
consumption,  have  recently  issued  their  report  on 
the  analysis  of  butter.  As  this  article  is  largely 
consumed  by  all  classes  of  the  community  it  is  satis- 
factory to  find  that,  so  far  as  batters  made  in  this 
country  are  concerned,  very  little  adulteration  takes 
place,  the  principal  variations  in  the  different 
samples  of  butter  operated  upon  being  due  rather  to 
a  difference  in  the  method  of  manufacture,  the  diffe- 
rent seasons  of  the  year  when  made,  and  the  varied 
modes  of  feeding,  than  to  the  admixture  of  foreign 
and  extraneous  adulterating  substances.  It  was 
also  found  that  some  of  the  poorest  batters,  were 
produced  by  the  small  farmers  in  Ireland  at  a  time 
when  there  was  little  grass,  and  food  for  the  cows 
was  difficult  to  obtain.  Farther  experiments  estab- 
lished the  fact  that,  in  its  essential  constituents, 
batter  was  relatively  poorer  when  the  food  used  was 
seed  and  oil  cake  than  when  roots  and  grass  formed 
the  staple  diet  of  the  cattle.  There  being  a  great  diffe- 
rence of  opinion  among  practical  chemists  as  to  the 
possibility  of  detecting  the  presence  of  foreign  fata 
mixed  with  genuine  butter,  the  difficulties  of  analy- 
sis were  considerably  enhanced.  Some  chemists  of 
considerable  repute  held  that  it  was  impossible  to 
separate  fat  onoe  mixed  with  butter,  while  others  of 
equal  weight  maintained  that  by  certain  empirical 
methods,  such  taking  the  melting  point  of  the  fat  or 
determining  its  degree  of  solubility,  in  mixtures  of 
alcohol  and  ether,  foreign  fats  could  with  certainty 
be  detected.  It  being  an  ascertained  fact  that 
genuine  butter  contains  a  less  amount  of  fixed  fatty 
acids  than  other  animal  or  vegetable  fats,  it  was  sug- 
gested by  Messrs.  Angell  and  Hebner  that  if  the 
amount  of  these  fixed  acids  could  be  accurately  esti- 
mated, the  standard  of  purity  of  the  butter  could  be 
easily  defined.  This  test,  although  perfectly  sound 
in  principle,  involves  a  difficult  chemical  process  in 

[iractice,  requiring  a  considerable  amount  of  manipu- 
lative skill  to  carry  it  out.  The  method  adopted  by 
the  official  analysts  consists  in  the  determination  of 
the  specific  gravity  of  the  butter-fat  in  the  liquid  con- 
dition at  the  temperature  of  100°  Fahrenheit. 
Several  attempts  have  been  made  to  estimate  the 
specific  gravity  of  butter  in  the  solid  condition,  but 
without  success  ;  in  fact,  the  results  were  rather 
misleading  than  otherwise.  In  applying  the 
specific  gravity  test  to  butter,  the  card,  salt, 
and  water  have  first  to  be  removed,  and  the  density 
of  the  melted  fat  at  the  temperature  of  100  degrees 
taken  in  an  ordinary  specific  gravity  bottle.  The 
results  of  numerous  expsrimeuts  show  that  while  the 
specific  gravity  of  ordinary  animal  fat  ranges  from 
902  83  to  904-56  that  of  batter  at  seldom  falls  below 


910.  This  material  difference  between  the  rmifa 
of  the  two  kinds  of  fat  affords  the  most  satisfactory 
basis  upon  which  to  found  the  test  for  determine 
the  purity  of  butter.  From  the  analysis  of  11' 
samples  of  butter  procured  from  all  parts  of  Ew- 
land  and  Ireland  during  a  period  of  twelve  monthi, 
we  observe  that  the  highest  percentage  of  fixed  (any 
acid  was  found  in  the  Irish  butters  and  tho«e  of 
Suffolk,  North  Wales,  Cumberland,  and  Stafford- 
shire. Before  concluding,  it  may  be  useful  si  well 
as  interesting  to  describe  the  difference  between  tit 
composition  of  ordinary  animal  fats  and  that  of 
butter  fat.  The  former  consist  of  a  mil  tore  of 
stearic,  palmitic,  and  oleic  acids,  in  combination  with 
glycerine,  and  as  these  acids  are  insoluble  in  water, 
and  not  easily  volatilised,  they  are  termed  "fori" 
fatty  acids  in  contradistinction  to  other  fatty  aridi 
which  are  either  volatile  or  soluble  in  water,  sueh 
as  butyric,  caporio,  and  eaprylic  acids.  Batter  fit 
consists  of  fatty  acids  in  combination  with  glymiw, 
many  of  which  are  of  a  "  fixed  "  nature.  Theresre, 
however,  invariably  present  several  acids  which  in 
volatile  or  soluble  in  water,  and  it  is  to  these,  the 
most  important  of  which  is  butyric  arid,  that  tbt 
characteristic  taste  and  smell  of  batter  are  chiefly 
doe.  In  rich  butters  the  proportion  of  the  volatile 
acids  is  comparatively  large,  the  specific  gravity  of 
the  fat  is  high,  and  the  percentage  of  fixed  fatty 
acids  correspondingly  low.  In  this  their  first  report 
of  the  results  of  the  experiments  conducted  to  test 
the  purity  of  the  butters  used  in  this  country,  tin 
chemical  officers  have  confined  their  researches  a 
butters  produced  in  Ireland  and  someofthecountia 
of  England,  but  why  they  have  omitted  to  test  the 
products  of  such  butter-producing  counties  st 
Cheshire,  Warwickshire,  Buckinghamshire,  ssd  tht 
North  Biding  of  York,  it  is  difficult  to  explain.  At 
some  future  time  we  should  like  to  see  the  results  of 
an  accurate  analysis  of  the  butters  imported  fro* 
Ostend  and  other  places  which  snpply  us  with  ths 
useful  article  of  general  consumption. 


THE  DIETHEROSC0PE. 

PROF.  LUVTNI,  of  Turin,  has  sent  to  the  Sues- 
tific  Exhibition,  at  South  Kensington,  an  instru- 
ment of  a  totally  novel  principle,  for  measanne. 
atmospheric  refraction.  Its  construction  ii  it 
follows  i — If  we  cover  half  of  a  lens,  the  imsgi 
produced  by  it  will  only  differ  in  brightness  frwa 
that  formed  by  the  uncovered  lens.  Moreover,  if  ve 
take  two  lenses  of  equal  focal  length,  and  place  then 
at  a  distance  from  each  other,  equal  to  the  son  of 
their  focal  lengths,  the  rays  emerging  from  the 
second  will  hare  the  same  degree  of  convergence  u 
those  entering  the  first— i.e.,  the  object  looked  st 
will  appear  in  its  natural  aixe  and  position.  Aaj 
agency — ench  as  irregular  refraction  of  the  atmo- 
sphere—which alters  the  path  of  the  light  from  the 
object  to  the  system  of  lenses  will  alter  the  position 
of  the  image  formed.  If,  now,  we  have  a  telescope 
of  soch  *  sice  that  the  lenses  of  the  dietneroeeop* 
cover  half  the  aperture  of  its  object-glass, 
we  can  form  two  images  of  the  distsst 
object— one  as  shown  through  the  diethero- 
scope,  the  other  as  shown  6e*ia>  it ;  this  tat- 
ter image  will  be  formed  by  the  rays  coma; 
directly  from  the  object  to  the  telescope.  If  the 
telescope  is  astronomical,  the  latter  image  wUl 
be  reversed,  while  that  transmitted  through  the 
dietheroaoope  will  be  in  its  natural  position.  The 
distance  between  these  two  images  will  depend  ot 
the  refraction  of  the  atmosphere,  and  so  the  initro- 
ment  may  be  used  to  measure  that  refraction. 
Prof.  Luvini  proposes  that  four  of  his  instruments 
should  be  placed  at  each  observatory,  directed  to  the 
four  cardinal  points,  and  that,  by  their  mesas 
observations  should  be  taken  at  regular  interval!  o. 
the  condition  of  atmospherical  refraction  all  rows 
the  observatory.  He  thinks  that  by  this  method 
information  of  coming  changes  of  weather  can  be 
obtained  earlier  than  by  the  means  now  at  the 
disposal  of  meteorologists. 


HOW  SCREWS  ARE  MADE. 

CONSIDERING  that  one  can  buy  a  whole  groa 
of  screws  for  a  few  pence,  it  must  doubtou 
have  struck  those  who  could  appreciate  the  labour 
involved  in  producing  a  finished  screw,  that  i«k 
very  ingenious  machinery  must  be  used  in  war 
manufacture.  The  following  description  of  anflt 
paid  to  Messrs.  Nettlefold's  works  by  the  Inshtouw 
of  Mechanical  Engineers,  which  we  take  from  a**'- 
netting,  will  interest  many  readers :— The  first  o»j 
of  the  meeting  was  devoted  to  a  visit  to  Messrs. 
Nettlefold's  works  for  the  manufacture  of  w» 
screws,  at  Heath-street,  these  works  being  on  W 
occasion  thrown  open  to  visitors  for  the  first  tunr 
The  great  extent  of  the  works  and  the  perfection* 
the  mechanical  appliances  employed  there,  renaerw 
the  visit  one  of  special  interest.  The  works  are,  « 
believe,  capable  of  turning  out  30,000.000  wool 
screws  weekly,  and  they  are  fitted  with  what  u 
probably  not  only  the  most  extensive,  bnt  also  w 
finest  plant  of  its  kind  in  the  world.  The  aos  tiM 
wbioh  the  screws  are  made  arrives  at  toe  atua- 
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street  works  in  the  form  of  wire,  it  being  rolled  at 
-other  works  in  Shropshire  belonging  to  the  firm. 
The  first  operation  which  the  wire  undergoes  is  that 
of  being  cut  off  into  lengths,  each  sufficient  to  form 
one  screw,  this  cutting  off  being  in  a  machine  which 
also  upsets  one  end  of  each  blank  so  as  to  form  the 
<head  of  the  screw.  This  upsetting  is  performed 
cold. 

The  rough  blanks  thus  obtained  are  next  parsed 
on  to  a  machine  which  turns  and  nicks  the  heads. 
The  mode  of  feeding  these  machines  is  very  in- 
-genknu,  and  as  it  is  adopted  also  in  the  screwing 
machines,  as  well  as  for  supplying  finished  screws 
-to  the  girls  who  examine  and  sort  them,  we  must 
endeavour  to  explain  the  arrangement.  The  screw 
blanks,  then,  with  which  the  machine  is  to  be  fed 
are  placed  in  a  shallow  circular  revolving  tray  made 
of  sheet  iron,  this  tray  being  of  such  a  cross  section 
that  its  deepest  part  is  about  midway  between  the 
circumference  and  the  periphery.  Hinged  to  a 
standard  at  the  top  of  a  machine  is  a  kind  of  long 
two-pronged  fork,  which,  when  depressed,  dips  into 
the  revolving  tray  at  its  deepest  part.  Aa  the  tray 
slowly  r  evolves,  this  fork  penetrating  the  mass  of 
screw  blanks,  keeps  catching  blanks  between  its 
prongs,  each  plank,  as  it  is  caught,  forcing  its  pre- 
-decessors  further  upon  the  fork,  and  when  at  regular 
intermix  the  point  of  the  fork  is  raised,  so  that  its 
inclination  is  reversed,  the  planks  hanging  between 
the  prongs  slide  down  until  they  come  between  a 
pair  of  guides,  which  form  what  may  be  called  the 
*  throat  "  of  the  machine.  By  a  very  simple  ar- 
rangement the  "  feeding  fork,  as  we  may  call  it, 
when  it  is  lifted  a  charge  of  screw  blanks,  is  pre- 
vented from  descending  again  for  a  fresh  supply, 
until  these  blanks  have  passed  into  what  we  hare 
called  the  throat  of  the  machine. 

The  blanks,  as  they  leave  the  fork,  hang  (caught 
by  their  heads)  almost  perpendicularly  ;  bnt  the 
guides  forming  the  "  throat '  are  so  twisted  that,  as 
they  slide  down,  the  blanks  are  brought  into  a  hori- 
zontal position.  The  bottom  of  the  "throat"  is 
closed  by  a  curved  plate  carried  by  a  radial  arm, 
this  plate  having  a  groove  in  it  sufficiently  deep  to 
receive  one  blank.  The  blank  which  happens  to  be 
foremost  rests  in  this  groove,  and  when  the  curved 
plate  is  next  moved  this  blank  Is  carried  away  from 
the  throat,  the  bottom  of  which  is  then  closed  by 
the  plain  portion  of  the  ourred  plate.  Next  a  pair 
of  nippers  carried  by  another  lever  descends  upon 
the  curved  plate,  and,  seizing  hold  of  the  blank 
resting  in  the  groove  of  the  latter,  brings  it  opposite 
to  the  end  of  a  rapidly-revolving  spindle,  the  head 
of  the  blank  being  outwards.  Arrived  in  this  posi- 
tion, the  blank  receives  a  tap  at  the  head  end  which 
shifts  it  horizontally,  and  brings  it  within  the 
grasp  of  a  suitable  gripping  apparatus  with  which 
the  revolving  spindle  is  provided.  This  gripping 
arrangement  immediately  seizes  the  blank,  which  is 
then  released  by  the  nippers  which  previously  held 
it,  and  the  blank,  thus  made  to  revolve  at  a  high 
speed,  Lb  then  approached  by  a  tool  which  comes  up 
and  shapes  the  bead.  This  operation  performed, 
other  nippers  seize  the  blank  and  bring  it  opposite  a 
small  circular  saw  which  cuts  the  nick,  and  then, 
after  being  acted  upon  by  another  tool  which  re- 
moves the  burr  left  by  the  saw.  the  blank  ir  thrown 
out  of  the  machine  ready  to  undergo  the  progress  of 
screwing.  Before  being  passed  on  to  the  screwing 
or  "  worming  "  machines,  however,  the  blanks  are 
ell  sorted  and  examined,  and  any  which  are  defective 
are  thrown  aside. 

The  screwing  machines  are  fed  by  an  arrangement 
similar  to  that  fitted  to  the  head-turning  aud  nicking 
machines,  except  that  the  feeding  mechanism  is  so 
arranged  that  when  the  blank  is  brought  opposite 
the  rapidly  revolving  spindle  it  is  seized  by  its  head 
instead  of  its  point.  Thus  held  it  is  operated  upon 
first  by  a  tool  which  forms  the  point,  and  next  by  a 
screwing  tool  which  forms  the  thread  or  "  worm  " 
by  cutting  a  number  of  successive  cuts.  The 
number  of  cuts  taken  depends  upon  the  size  of  the 
screw,  the  threads  of  large  screws  being  formed  by  a 
dozen  or  more  cuts. 

With  this  cutting  of  the  thread  the  manufacture 
of  the  screw  is  practically  completed ;  for  although 
riddled,  sorted,  examined,  and  packed,  they  are 
practically  perfect  when  they  leave  the  screwing 
machine.  It  is  difficult,  by  any  verbal  description, 
to  give  anything  like  an  adequate  idea  of  the  beauty 
of  the  mechanical  action  of  the  two  types  of  machines 
by  which  the  heads  of  the  blanks  are  turned  and 
nicked  and  the  screws  finished.  The  precision  with 
which  their  numerous  movements  are  performed, 
and  the  ingenuity  of  the  combinations  which  give 
these  movements,  entitle  the  machines  to  rank 
amongst  the  highest  mechanical  appliances  in  use. 
Messrs.  Nettleford  have  over  2,000  of  these  machines 
at  their  works,  all  in  one  large  shop — the  screw  mill 
—covering  about  li  acre;  and  the  eight  of  these 
machines,  as  seen  from  a  gallery,  all  in  full  swing 
turning  out  about  half  a  million  screws  per  hour,  is 
one  to  be  remembered. 

It  may  be  interesting  to  state  here  that  the  machines 
employed  at  Messrs.  Nettleford's  works,  although 
they  have  from  time  to  time  undergone  improvements 
u  detail,  originated  in  the  machines  invented  by 
Mr.  T.  J.  Sloan,  of  New  York,  these  machines  being 


first  employed  at  the  works  of  Mr.  William  Angel, 
at  Providence,  U.S.A.  Sloan's  machiuey  was  worked 
in  London  some  twenty-six  years  ago,  and  it  was 
introduced  to  our  screw  manufacturers  by  Mr.  J. 
Burrows  Hyde,  of  New  York.  Ultimately,  the 
English  patent  was  bought  by  Mr.  Nettlefold  for 
i2 12,000,  a  deduction  of  £5,000  being,  however,  we 
believe,  subsequently  made  rom  this  snm,  on 
account  of  Mr.  Naylor  refusing  to  allow  of  the 
fulfilment  of  an  undertaking  that  had  been  entered 
into  to  the  effect  that  Mr.  Nettlefold  should  be  per- 
mitted to  visit  Angel's  works,  and  examine  the 
working  of  the  machinery  there. 

The  preparation  of  the  cutting  tools  for  such  an 
enormous  number  of  machines  as  Messrs.  Nettlefold 
employ  is  no  small  matter,  aud  npon  the  accuracy 
with  which  these  tools  are  shaped  the  perfection  of 
the  products  in  a  great  degree  depends.  To  secure 
accuracy  of  form,  as  well  as  some  other  advan- 
tages, the  tools  for  cutting  the  screw  threads,  Ac, 
are  first  made  in  the  form  of  rings,  these  rings 
being  turned  in  the  proper  section  in  a  lathe,  and 
then  divided  into  segments,  each  of  which  is  used 
as  a  tool.  The  grinding  of  the  tools  is  performed 
by  women,  special  arrangements  being  provided  to 
secure  accuracy  of  angle,  Ac. 

The  small  circular  saws  employed  for  making  the 
nicks  in  the  heads  of  the  screws  out,  on  the  average, 
about  1,000  screws  each,  and  tbey  are  thus  used  up 
at  the  rate  of  4,000  to  5,000  per  day.  This  being  so, 
the  cutting  of  these  saws  becomes  a  matter  of  no 
small  importance.  At  the  large  screw  works  of  M. 
Japy,  the  most  important  in  France,  the  cutting:  of 
these  saws  used  to  cost  about  7d.  each,  but  Mr. 
Batho,  who  was  for  some  years  connected  with 
Messrs.  Nettlef old's  (then  Messrs.  Nettlefold  and 
Chamberlain's)  works  as  engineer,  devised  a  mode 
of  oatting  them,  which  reduced  the  cost  to  about  |d. 
each.  According  to  this  plan  the  saw  blanks  are 
stamped  from  a  strip  of  steel,  and  a  gross  of  them 
are  then  strung  on  a  mandrel  ant  forced  close 
together  by  a  hydraulic  press.  The  columns  of 
blanks  thus  obtained  is  next  turned,  and  then  placed 
vertically  in  the  machine  in  which  the  teeth  are  cut. 
In  this  machine  the  pile  is  operated  npon  by  a  series 
of  ten  cutters  placed  radially  around  it,  the  pile 
moving  up  and  down  between  the  cutters.  Each 
cutter  is  shaped  so  as  to  out  three  teeth,  and  thus 
each  cutting;  stroke  of  the  pile  produces  thirty  teeth, 
and  saws  with  90  teeth  are  thus  finished  in  three 
outs.  The  pile  during  its  vertical  movement  has  a 
slight  rotary  motion  given  to  it,  and  this  causes  the 
teeth  to  be  out  at  the  proper  angle.  After  cutting 
the  saws  have  to  be  properly  tempered,  while  saws 
which  have  been  used  up  can  of  course  be  softened 
and  re-out  a  second  or  third  time. 

We  have  said  that  the  screws,  after  leaving  the 
thread-cutting  machine,  or  "  worming  "  machine  as 
it  is  called,  are  cleaned,  sorted,  and  examined.  The 
cleaning  of  the  screws  is  effected  by  washing  them 
in  a  strong  soda  lye,  putting  them  in  "  shakers  "  and 
drying  them.  The  sorting  and  examination  is  per- 
formed by  women,  who  are  wonderfully  quick  in 
discovering  defects.  Finally,  the  sorews  are  packed, 
those  above  2in.  in  longth  being  counted,  while  the 
smaller  sizes  are  made  up  into  packets  by  weight. 
The  expertneas  of  the  packers,  some  of  the  m  mere 
children,  is  interesting  to  witness,  bnt  there  is 
nothing  in  the  operations  calling  for  description 
here. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Patent-right  in  Japan. — The  Association  of 
English  Patent-holders  for  the  Enactment  of  In- 
ternational Patent-laws  lays  special  stress,  in  its 
prospectus,  on  the  injury  to  English  interests 
arising  from  the  want  of  patent  protection  in  Japan, 
and  points  out  that  not  only  has  the  intelligence  of 
Japanese  workmen,*  together  with  lower  wages  aud 
cheap  material,  closed  the  Japanese  Empire  against 
a  number  of  English  inventors,  but  there  is  also 
imminent  danger  that  Japanese  imitations  will  sup- 
plant inventions  which  hare  cost  the  authors  heavy 
sacrifice  of  time  and  money,  in  neighbouring  China 
and  other  Eastern  countries.  The  Knglish  press  in 
Japan  warmly  support  the  complaints  of  their  fellow- 
countrymen,  and  urge  that,  even  for  tbe  sake  of 
Japanese  interests,  stipulations  should  be  made  as 
to  patent  protection  in  the  treaties  between  England 
ana  Japan. 

Non-Conducting  Covering.— A  correspondent 
suggests  the  use  of  sawdust  mixed  with  flour  and 
water  into  a  thick  paste  as  a  nou-oondnoting  cover- 
ing for  steam  pipes,  cylinders,  Ac  The  flour  should 
be  made  into  very  thin  paste,  and  then  the  sawdust 
is  stirred  in.  The  adhesion  of  this  composition  is 
very  great  when  applied  on  clean  surfaces  of  wrought 
or  cast  iron ;  but  on  copper  pipes  it  is  necessary  to 
wash  them  first  with  a  clay- wash  made  with  potter's 
clay  until  it  forms  a  thin  coating,  after  which  the 
sawdust  and  paste  will  adhere  firmly.  It  is  very 
simple  to  apply;  a  small  trowel  is  all  that  is 
necessary.  Laj  on  fire  successive  coats  one-fifth  of 
an  inch  thick.  Let  the  pipes  or  other  objects  to  be 
covered  be  kept  warm  by  the  aid  of  a  little  steam, 
and  let  one  coat  be  perfectly  dry  before  applying  a 
second.  Should  the  pipes  be  outside,  exposed  to  the 


open  air,  give  them  three  or  four  costs  of  coal  tar  to 
make  them  waterproof,  but  if  inside  a  building,  it  is 
not  necessary.  It  is  well  to  pass  the  sawdust  through 
a  riddle  to  cleanse  it  from  the  coarse  fragments  of 
wood  which  are  always  to  be  fonnd  amongst  saw- 
dust. Steam  pipes  so  covered  lose  less  heat  than 
when  covered  by  any  other  known  or  patented  pro- 
cess sold  for  that  purpose.  It  is  much  less  expensive 
and  much  more  efficient. 

Coal-Tar  Varnish,— A  process  has  been  dis- 
covered by  Prof.  Walter  P.  Janney  to  utilise  coal- 
tar,  and  convert  it  into  a  resin  resembling  shellac 
somewhat  in  properties  and  appearance,  and  possess- 
ing many  new  and  valuable  properties,  which  indicate 
that  it  will  soon  take  its  place  among  the  resins  and 
varnishes  in  the  market.  This  new  resin  is  dark 
gamct-rnd  in  colour ;  when  bleached  it  is  a  fine 
golden  ambor,  is  tasteless,  odourless,  fuses  at  a 
higher  temperature  than  shellac,  and  is  insoluble  in 
dilute  acids,  but  dissolves  in  concentrated  sulphuric 
acid  ;  it  is  unattacked  and  insoluble  in  alkalies,  even 
fusing  caustic  soda  has  no  action  on  it.  It  is 
soluble  in  oils,  coal  tart  naphtha,  in  benzole, 
chloroform,  ether,  bisulphide  of  carbon,  and  in 
petroleum  naphtha,  but  not  in  alcohol  or  water. 
When  made  into  a  varnish  with  suitable  solvents,  it 
leaves  on  drying  a  brilliant  and  permanent  film, 
which  shows  a  remarkable  property,  and  not  the 
slightest  tendency  to  crack  off;  a  thin  coat  of  it 
renders  cloth  or  paper  waterproof  as  rubber — in  fact, 
it  dissolves  rubber  either  pure  or  vulcanised.  For 
japanning  tin  or  iron  ware  it  is  even  superior  to 
shellac  or  linseed  oil  alone,  the  surface  being  hard 
and  wonderfully  pliable.  On  tin  ware  it  produces 
with  linseed  oil  a  beautiful  golden  enamel,  which  a 
few  hours  baking  in  an  oven  makes  fine  and 
adhesive. 

Niokel  Ore  in  Ne*  Caledonia.— M.  Gamier, 
who  has  made  deep  study  of  the  geology  of  New 
Caledonia,  has  sent  a  short  paper  to  the  AcadJmti 
des  Sciences  on  the  nickel  ores  which  he  met  with 
in  that  country,  and  which  are  already  being  actively 
worked.  These  ores  in  no  way  resemble  those  from 
which  nickel  has  hitherto  been  extracted,  being 
silicates  of  nickel  and  magnesia,  while  the  others 
are  arsenio-sulphurets.  They  are  found  in  serpentine 
rocks,  which  are  very  abundant  in  various  parts  of 
the  island,  associated  with  diorites,  amphibolites,  Ac. 
Sometimos  they  appear  on  the  various  rooks  as  a 
beautiful  green  coating,  sometimes  they  penetrate 
the  rock,  and  give  them  a  more  or  less  intense 
oolour,  sometimes  they  form  therein  threads  which 
may  assume  the  importance  and  regularity  of  reins, 
and  sometimes  again  they  occur  in  kidneys  or  in 
pockets.  As  might  have  been  expected,  the  nickel 
is  associated  with  iron,  chrome,  and  cobalt,  these 
two  metals,  especially  the  two  former,  being  very 
abundant ;  their  stratification  ia  analogous  to  that 
of  niokel,  except  where  cobalt  is  met  with.  The 
latter  metal  is  associated  with  manganese,  forming 
pure  masses  of  greater  or  less  extent  in  the  midst  of 
friable  arenaceous  rocks,  composed  of  telepathic 
and  magnesian  detritus.  Two  patents  have  been 
taken  for  the  working  of  this  ore,  which  has  received 
the  name  of  Garnierite,  after  its  discoverer.  One,  by 
M.  Gamier  himself,  proposes  a  method  by  the  dry 
way,  almost  identical  with  that  employed  to  extract 
the  iron  from  its  ore  while  the  other,  by  MM. 
Christofle  and  Bonilhet,  proposes  a  method  by  the 
wet  process. 

The  Channel  Tunnel.— The  commissioners  ap- 
pointed by  the  English  and  French  Governments 
respectively  have  submitted  to  the  Governments  a 
memorandum  which  they  reconmend  should  be 
adopted  as  the  basis  of  the  proposed  treaty  between 
Great  Britain  and  France  with  regard  to  the  Channel 
Tunnel  and  Railway.  It  provides  for  the  conclusion 
within  five  years  from  the  2nd  August  last  of  an 
agreement  between  the  French  and  English  com- 
panies for  the  construction  and  working  of  the  sub- 
marine railway,  including  the  tunnel.  An  inter- 
national commission  of  directors  is  to  be  appointed 
by  the  two  Governments.  The  concession  for  the  sub- 
marine railway  will  be  for  ninety-nine  years  from  the 
opening,  at  the  end  of  which  period  the  undertaking 
will  be  handed  over  to  the  respective  Governments. 
The  works  of  exploration  are  to  be  commenced 
within  one  year  from  July  1,  1876,  and  within  five 
years  the  companies  are  to  declare  whether  they  pro- 
pose to  retain  or  abandon  the  concession.  After  the 
end  of  thirty  years  the  two  Governments  are  to  have 
the  right  of  purchasing  the  undertaking.  With 
regard  to  the  working  of  the  railway,  it  is  proposed 
that  each  Government  shall  have  the  right  to  suspend 
the  working  of  the  submarine  railway  and  the  passage 
through  the  tunnel  whenever  it  shall,  in  the  interests 
of  its  own  conntry,  think  necessary  to  do  so.  And 
each  Government  shall  have  the  power  to  damage  or 
destroy  the  works  of  the  tunnel  or  submarine  rail- 
way, or  any  part  of  them,  in  its  own  territory,  and 
also  to  flood  the  tunnel  with  water.  Works  for  pur- 
poses  of  defence,  and  such  other  works  as  may  be  re- 
quired by  either  Government,  shall  be  executed  by 
each  company  in  accordance  with  the  laws  for  the 
time  being  in  force  in  the  country  where  the  com- 
pany is  established.  It  is  understood  as  regards  the 
use  of  the  submarine  railway,  that  equal  faculties 
shall  be  afforded  in  the  formation  of  trains,  in  the 
running  of  carriages  and  waggons,  aud  in  the  trans- 
port of  passengers,  animals,  and  goods  of  every  de- 
scription, whatever  may  be  the  points  of  departure  or 
of  destination,  and  whatever  may  be  the  routes 
followed. 
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SCIENTIFIC  NEWS. 


rpHE  distinguished  French  chemist,  M.  Fas- 
tear,  has  soon  replied  to  the  arguments 
and  experiments  of  Dr.  Bastian,  which  we 
noticed  on  p.  499.  In  a  note  to  the  Paris 
Academy  of  Sciences  he  has  pointed  out  what 
he  conceives  to  be  a  source  of  error  in  Dr. 
Bastian' 8  experiments,  and  having  repeated  the 
experiments  (with  certain  modifications)  and 
obtained  a  negative  result,  he  naturally  con- 
cludes that  those  made  by  Dr.  Bastian  were 
imperfect.  In  his  open  iug  remarks  he  contrasts 
the  supporters  of  spontaneous  generation  with 
those  who  in  other  branches  of  science  believe 
in  perpetual  motion  and  the  quadrature  of  the 
circle;  and,  although  he  admits  that  Dr. 
Bastian's  experiments  were  very  exactly  carried 
out,  he  notes  that  he  himself  has  already  shown 
that  acid  liquids  are  rendered  sterile  if  exposed 
for  a  lew  minutes  to  a  temperature  of  212° 
Fahr.,  while  slightly  alkaline  fluids  remain 
fertile  when  exposed  to  an  equal  temperature. 
Consequently  he  considers  it  fully  proved  that 
germs  which  cannot  retain  their  vitality  in 
boiling  acid  fluids  do  remain  viviflable  in  fluids 
which  have  been  rendered  alkaline.  In  effect 
he  condemns  Dr.  Bastian's  experiments,  because 
the  germs  were  not  all  killed ;  and  he  says  that 
in  order  to  destroy  all  germs  a  temperature  of 
about  230°  Fahr.  is  necessary.  Accordingly  he 
advises  Dr.  Bastian  to  repeat  his  experiments 
using  solid  caustic  potash,  previously  heated 
to  redness  or  to  230°  Fahr.,  instead  of  employ- 
ing an  aqueous  solution  of  the  alkali,  or 
what  is  perhaps  simpler,  to  heat  the  urine  and 
the  liquor  potass®  to  2303  Fahr.  Experiments 
made  under  these  conditions  have,  as  mentioned 
above,  given  a  negative  result  in  the  experi- 
ments of  M.  Pasteur  and  his  assistants,  Messrs. 
Joubert  and  Chamberland.  The  experiments 
are  really  of  so  extremely  delicate  a  nature, 
that  the  minutest  precautions  are  necessary  ; 
and,  when  positive  results  are  obtained,  it 
would  always  be  "  scientific  "  to  attribute  them 
to  an  error — an  accidental  introduction  of 
ubiquitous  germs— rather  than  to  the  very  im- 
probable explanation — spontaneous  generation. 

The  recent  storm  on  the  Scotch  coast  is  a 
severe  commentary  on  the  utility  of  our 
Meteorological  Office.  People  say  that  if  the 
work  of  the  office  is  worth  anything  at  all,  it 
ought  to  have  been  able  to  have  warned  the 
fishermen  beforehand  instead  of  afterwards, 
and  that  one  such  timely  warning  would  be 
worth  a  whole  year's  meteorological  reports  in 
the  dally  papers. 

The  rules  made  under  the  Trade  Marks  Act 
of  last  year  are  being  revised ,-  and  those  in- 
terested are  anxious  to  see  how  the  authorities 
propose  to  overcome  the  difficulties  and  get 
things  out  of  their  present  muddle. 

Last  week,  in  the  back  garden  of  a  house  in 
the  neighbourhood  of  Stock  well-park,  some 
dynamite  exploded,  causing  a  little  damage 
and  alarming  the  residents  in  the  locality.  It 
seems  that  the  dynamite  was  a  portion  of  a 
package  which  had  been  brought  from  the  City 
in  an  omnibus.  Dynamite,  when  carefully  and 
properly  treated,  is  a  remarkably  safe  explosive ; 
but  like  all  explosives,  it  must  not  be  treated 
with  that  contempt  which  familiarity  is  said  to 
breed. 

The  81 -ton  gun  having  passed  through  its 
preliminary  series  of  "scientific"  trials  at 
Woolwich  in  a  satisfactory  manner  will  soon  be 
removed  to  Shoeburyness,  to  be  tested  for  range, 
penetration,  and  accuracy.  It  will  be  tried 
against  a  target  made  up  of  four  plates  of  8in. 
iron*  separated  by  5  or  6in.  of  wood. 

A  new  violet  black  ink  has  been  patented. 
It  is  made  by  adding  tungstic  acid  to  decoctions 
of  elder  or  myrtle  berries,  logwood,  red  cab- 
bage, Ac  It  is  not  liable  to  mildew,  does  not 
thicken,  runs  freely,  and  does  not  corrode  the 
pen,  even  when  the  latter  is  left  in  it.  A  very 
desirable  ink ! 

An  ink-eraser  has  also  been  patented.  It 
consists  of  a  suitably  shaped  file,  placed  in  a 
holder,  parts  of  it  being  so  made  as  to  be 
suitable  as  burnishers  for  rubbing  down  the 
roughened  paper. 


The  North  Metropolitan  Tramways  Company 
intend  to  again  petition  Parliament  for  leave 
to  enter  the  City,  and  also  for  power  to  use 
steam-engines  as  soon  as  a  street  locomotive 
has  been  approved  by  the  Board  of  Trade. 

A  new  torpedo,  a  modification  of  the  fish 
torpedo,  has  been  constructed  at  Woolwich. 
It  has  an  air-engine  weighing  only  401b.,  and 
capable  of  developing  40  horse-power.  The 
torpedo  is  expected  to  realise  a  speed  of  fully 
20  miles  an  hour. 

Iron  pyrites  is  now  used  successfully  as  a 
remedy  for  the  oidiuin  of  vines.  It  is  preferred 
to  sulphur. 

The  death  of  Mdme.  Hulsenstein  is  announced 
by  Vienna  papers — a  lady  who  was  at  one  time 
maid  of  honour  to  Maria  Theresa,  and  who  had 
reached  the  "  ripe"  age  of  119  years. 

Dr.  O.  Lohse,  who  has  been  carefully  study- 
ing J upiter  this  season,  declares  the  changes 
on  its  surface  to  be  of  exceptional  interest. 

The  statue  of  M.  Elie  de  Beaumont  was 
unveiled  at  Caen  on  the  6th  inst. 

A  new  car  truck  is  about  to  be  tried  in  the 
United  States,  the  chief  peculiarity  of  which 
is  that  the  axles  are  severed  in  the  centre,  the 
inner  ends  running  in  a  box.  Each  wheel  has 
thus  an  independent  axle.  The  idea  is  an  old 
one,  but  the  inventor  of  the  present  device  is  a 
Mr.  J.  M.  Brosius. 

The  intense  heat  of  the  weather  in  New 
York  and  other  American  cities  has  given  rise 
to  all  sorts  of  conjectures.  One  of  the  weather 
prophets  says  that  there  are  enormous  quanti- 
ties of  magnesium  in  the  solar  photosphere, 
and  that  still  greater  quantities  may  be  ex- 
pected. One  thing  is  certain,  however — it  has 
been  very  hot  in  New  York,  despite  the  absence 
of  sunspots. 

In  the  recent  annual  distribution  of  prizes 
by  the  French  SocUU  d' Encouragement  the 
Prony  gran.de  medaille  was  awarded  to  M. 
Giffard,  the  eminent  Paris  engineer.  His  in- 
jector, which  excited  such  universal  surprise 
when  it  was  made  known  in  1861,  has  been 
found  a  most  useful  adjunct  to  steam  boilers, 
especially  to  locomotives.  The  invention  was 
highly  original  and  novel.  M.  Giffard  has  also 
made  some  valuable  improvements  in  aerosta- 
tion. The  captive  balloon  at  the  Paris  Exhibi- 
tion in  1867  was  his.  He  has  done  much 
towards  preparation  of  envelopes  impermeable 
to  hydrogen,  and  the  regular  and  economical 
manufacture  of  this  gas.  A  prize  (of  4,000 
francs)  for  improvement  in  the  cutting  of  mill- 
stones, with  regard  to  the  health  of  the  work- 
men, was  awarded  to  M.  Boger,  who  has  found 
a  means  of  performing  the  work  mechanically. 
The  machine  is  placed  in  a  closed  space ;  the 
continuous  presence  of  workmen  is  dispensed 
with,  and  their  health  thus  saved.  Two  other 
workmen,  of  Fertl-sous-Marne,  received  a  prize 
for  improvement  in  protection  against  dust  by 
means  of  humid  masks.  A  prize  (of  2,000 
francs)  was  awarded  to  M.  Thonion  for  the  care 
and  intelligent  direction  given  by  him  to  organ- 
ising and  executing  the  irrigation  of  the  plain 
of  Conflans,  near  Albert  ville.  Another  (of  2,000 
francs)  to  M.  Le  Boux  for  important  embank- 
ments made  in  the  bays  of  Mont  Saint-Michel 
and  of  Veys.  Various  sums  were  given  in 
encouragement  of  efforts  to  produce  a  pulveru- 
lent manure  of  moderate  price,  to  rear  silk- 
worms  so  as  to  maintain  in  a  permanent  way 
grains  exempt  from  all  disease,  installation  of 
moveable  pens  for  rearing  rabbits  in  the  open 
country,  &c,  Ac.  [For  further  particulars  of 
the  prize  distribution  we  must  refer  to  the 
society's  Bulletin  for  J uly.] 

In  the  course  of  some  recent  inquiries  M. 
Zoller  (of  the  Gdttingen  Academy)  was  led  to 
study  the  properties  of  sulphide  of  carbon  as  a 
preserving  and  disinfecting  substance.  Beef 
and  veal  in  quantities  of  250  to  1,000  gr.  were 
put  under  glass  bell-jars  at  temperatures 
between  15°  and  24° — a  little  of  the  sulphide 
being  also  present— and  were  kept  there  32  days. 
The  meat  showed  no  signs  of  corruption;  it 
retained  its  elasticity,  and  was  only  altered  in 
colour,  becoming  slightly  pale.  The  same  ex- 
periment was  made  with  pigeons  and  hens,  and 
with  equally  favourable  results.  Hot  rye  and 
wheaten  bread  was  exposed  14  days  in  moist 
air  containing  sulphide  of  carbon,  and  it  had 


not  the  slightest  appearance  of  mould.  Over- 
ripe plums  kept  for  182  day  a  just  as  well— there 
was  neither  mould  nor  putrefaction.  Two  por- 
tions of  sugar  solution,  with  a  little  pressed 
yeast  added,  soon  went  into  strong  fermenta- 
tion. One  of  the  fermenting  liquids  was  pat 
under  the  bell-jar  with  sulphide  of  carbon,  and 
after  12  hours  the  fermentation  was  hardly 
perceptible.  Urine,  also,  was  not  decomposed 
in  a  sulphide  of  carbon  atmosphere.  M.  Zoller 
purposes  further  experiments,  but  thinks  he  k 
warranted,  by  those  already  made,  in  consider- 
ing sulphide  of  carbon  as  a  powerful  means  of 
preservation  and  disinfection — the  more  power- 
ful, because,  even  at  ordinary  temperature,  it 
volatilises;  and  in  an  air  space  containing 
comparatively  but  little  of  the  vapour,  ail 
formation  of  mould  or  putrefaction  is  pre- 
vented. 

A  Venetian  surgeon.  Dr.  Minich,  has  pub- 
lished a  brochure  on  the  antiseptic  cure  of 
wounds  in  which  he  advocates  the  employment 
ofsulphate  of  soda  in  dressing  of  wounds  (and 
also  against  erysipelas),  in  preference  to  pheaic 
and  salicylic  acid.  It  is  much  cheaper  and  not 
attended  by  the  inconveniences  of  these  adds. 
He  usee  one  part  of  sulphate  in  nine  parts  of 
water,  adding  one  part  of  glycerine.  Dr. 
Minich  shows  that  nappy  results  have  been 
obtained  by  this  method  in  Venice  in  a  large 
number  of  cases. 

Finding  in  a  physical  cabinet  at  Bombay  the 
fragments  of  an  alcohol  thermometer,  on  the 
paper  of  which,  divided  into  80  scale  parts,  was 
added  the  remark  that  the  expansions  of  its 
contents  occurred  harmoniously  with  those  of 
the  mercury  column,  and  that  the  boiling  point 
of  water  was  maintained,  M.  Hoh  took  occa- 
sion recently  to  investigate  the  thermal  expan- 
sions of  mixtures  of  alcohol  and  water.  It 
appeared  that  a  mixture  of  6  parte  alcohol  of 
0*791  specific  gravity,  and  4  parte  water,  came 
nearest  the  mode  of  thermal  expansion  referred 
to.   (Pogg.  Ann.,  No.  6.) 

The  process  by  which  artificial  leather  is  pre- 

K<ed  by  Soren  Sorensen,  of  Copenhagen,  from 
ther  parings  and  caoutchouc,  is  (according 
to  Deutsche  Industrie  Zeitung)  as  follows :— The 
parings  are  first  freed  from  impurities,  if  any, 
and  worked  by  a  peculiar  machine  to  a  homo- 
geneous fibrous  mass.  On  mixing  some  am- 
moniac water,  a  gelatinous  mass  is  had,  which, 
pressed  in  moulds  or  rolled  in  plates,  forms  a 
very  hard  and  stiff  product,  of  considerable 
cohesion,  but  without  elasticity  and  soluble  m 
water.  To  remedy  these  drawbacks,  caoutchouc 
is  added.  This,  which  may  vary  from  the  finest 
Para  to  the  smallest  African,  is  squeezed  and 
washed  in  a  washing  machine  consisting  of  two 
cannula  ted  steel  rollers ;  on  these  a  jet  of 
water  is  directed,  both  to  wash  the  caoutchouc 
clean  and  keep  it  from  burning  in  consequence 
of  the  strong  friction.  Next  tbe  caoutchouc  it 
dried,  cut  in  pieces,  and  dissolved  by  oil  of 
turpentine,  benzine,  sulphide  of  carbon,  or 
other  liquid,  in  suitable  quantity.  The  sub- 
stance is  then  mixed  with  ammoniac  water  and 
stirred.  Then  the  prepared  leather  is  added  in 
a  closed  kneading  machine.  (The  proportion! 
of  the  ingredients  vary  thus :  for  sole  leather 
they  are  25  parts  solid  caoutchouc,  67  parts 
ammonia,  and  67  parts  leather) .  After  knead- 
ing the  homogeneous  mass  is  either  pressed  in 
moulds,  or  rolled,  then  dried,  and  in  drying 
subjected  to  various  progressive  preasnref, 
according  to  the  quality  desired. 

According  to  a  French  serial,  the  quantity 
of  water  which  is  poured  night  and  day  into  tht 
ocean  is  equal  to  that  which  would  be  tar- 
nished by  two  thousand  rivers  of  the  capacity 
of  the  Seine  when  full.  But  this  is  a  mere 
atom  to  the  amount  accumulated  in  the  oceani. 
Assuming  the  mean  depth  of  oceans  to  be 
about  5  kilometres,  the  entire  volume  of  water 
in  them  would  be  about  two  thousand  milliards 
of  cubic  kilometres.  Two  thousand  Seise*, 
full,  would  only  produce  about  200  cubic  kilo- 
metres of  water  per  24  hours,  so  that  they 
would  have  to  flow  night  and  day,  without  inter- 
ruption, for  thirty  thousand  years,  to  fill  these 
abysses.  And  this  is  supposing  no  loss  through 
evaporation.  Yet  this  immense  volume  in  the 
sea- basins  is  but  small  in  comparison  with  the 
total  volume  of  the  earth;  not  so  much  ai  the 
half-thousandth  part  of  it.  The  rain  which 
fell  in  February  last  in  Paris  was  equifaleat 
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to  a  quantity  of  4,500,000  cubic  metres  over  the 
whole  city.  This  mass  of  water  brought  88,000 
kilos  of  mineral  matter,  in  which  were  observed 
a  multitude  of  iron  globules  attractable  by  the 
magnet,  and  probably  from  meteroic  combus- 
tions. There  were  not  less  than  170,000  kilos 
of  organic  matter,  produced  partly  by  emana- 
tions from  the  city,  but  composed  partly  also 
of  germs  of  sporules,  or  even  of  living  infusoria. 
This  February  rain  must  bare  brought  to  the 
capital  more  than  9,000  kilos  of  ammonia,  an 
aerial  manure  which  the  plants  would  have 
appropriated  had  the  Parisian  land  been 
covered  with  fores'?  and  inundated  meadows 
as  in  the  time  of  Camulogene. 

M.  Gaiffe  lately  presented  to  the  Paris 
Academy  an  arrangement  of  a  radiometer  which 
seemed  to  him  to  prove  that  actinic  and  calorific 
rays  act  on  this  instrument.  It  was  of  usual 
form,  but  the  vanes  were  painted  dull  blue  on 
one  face,  dull  red  on  the  other.  They  may  be 
made  to  turn  in  either  direction  by  employing, 
alternately,  suitable  sources  of  light  and  heat. 
Thus,  if  the  instrument  be  exposed  to  the  solar 
rays,  the  blue  faces  acquire  the  predominance, 
and,  after  soino  moments  of  hesitation,  the  mill 
turns  from  left  to  right.  If  it  be  then  exposed 
to  the  flame  of  an  ordinary  gas  burner,  or  to 
the  radiation  from  a  heated  iron  plate,  the 
rotation  is  in  the  opposite  direction. 

The  Revue  des  Deux  Monies  of  1st  August 
contains  a  thoughtful  paper  on  "  The  Philosophy 
of  Final  Causes,"  by  M.  Vacherot.  M.  Cheva- 
lier writes  on  "  The  New  Depreciation  of  Silver 
and  the  Double  Standard,"  and  M.  d'Alviella 
on  the  "  Mission  of  England  in  India,  and  the 
Material  and  Moral  Progress  of  the  Colony." 

Some  of  our  contemporaries  have  shown  a 
rather  indecent  haste  in  giving  an  opinion  as 
to  the  cause  of  the  explosion  on  board  the 
Thunderer,  and  the  coroner  has  very  properly 
complained  of  their  action.  At  the  last  meet- 
ing of  the  jury  the  coroner  said  that  the 
assessor,  Mr.  Fletcher,  had  called  upon  him 
and  informed  him  that  the  scientific  examina- 
tion was  being  carried  out  very  minutely,  and 
so  far  very  satisfactorily,  but  they  had  not  yet 
arrived  at  such  a  conclusion  as  to  consider  that 
their  investigation  was  anything  like  com- 
pleted, and  he  had  requested  that  the  coroner 
would  grant  the  scientific  staff  another  week. 
He  (the  coroner)  had  received  many  pamphlets 
and  opinions  as  to  the  cause  of  the  explosion, 
but  as  at  the  present  scientific  gentlemen  en- 
gaged in  examining  the  boiler  were  only  par- 
tially enlightened,  he  could  not  understand 
how  these  extracts  and  observations  originated. 
The  Plymouth  papers  especially  appeared  to 
know  all  about  it,  but  they  assumed  to  be  wiser 
than  the  scientific  men.  One  gentleman  had 
sent  him  17  pamphlets  to  present  to  the  jury, 
and  he  would  do  so  as  soon  as  their  verdict 
had  been  returned.  Such  a  proceeding  was 
very  unadvised,  and  he  did  hope  that,  through 
the  publication  of  his  remarks  by  the  press, 
such  a  practice  would  be  discontinued. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Coloured  Liquids.— To  obtain  bright  and  per- 
manent coloured  liquids  it  is  best  to  use  the 
neutral  metallic  salts,  that  have  neither  tendency  to 
oxrdise  or  reduce.  The  aniline  salts  yield  a  beauti- 
ful solution,  but  are  not  permanent.  Blue  :  Sul- 
phate of  copper,  2  ounces  ;  oil  of  vitriol,  I  ounce : 
water,  q.  s.  Red :  Dissolve  No.  40  carmine  in  aqua 
ammonia,  and  dilute  with  water  to  the  desired  shade. 
Filter.  Yellow :  Bichromate  of  potash,  2  ounces ; 
muriatic  acid.  q.  s. ;  water,  q.  a.  Dissolve  the 
bichromate  of  potash  in  the  water ;  add  the  acid  to 
set  colour  and  filter.  Oreen .-  Sulphate  of  copper, 
2  ounces :  bichromate  of  potash,  q.  a ;  water,  q.  s. 
Dissolve  the  sulphate  of  copper  in  a  portion  of  the 
water,  add  the  bichromate  of  potash  to  give  the 
desired  shade ;  add  water,  and  filter. 

Choosing  Timber.  — In  selecting  timber  the 
principal  points  to  be  observed  are  adaptability  and 
straight ness  of  fibre  (if  the  timber  is  to  be  used  to 
resist  any  pressure  or  strain),  freedom  from  shakes 
and  knots,  and  thorough  dryness.  Slow-growing 
timber  shows  narrow  annual  rings,  and  should  be 
preferred.  The  cellular  tissue  should  be  compact 
and  hard.  Under  the  saw  the  wood  should  not 
appear  woolly  or  be  clammy  in  feeling.  A  fresh-cut 
surface  should  be  clean  and  bright,  not  dull.  Of 
resinous  woods  those  with  the  Teait  resin  are  the 
strongest  and  most  durable :  of  other  sorts  the  least 
sappy  are  best.  White  and  bluish  streaks  or  patches 
or  dark-coloured  stains  indicate  sap. 


LETTERS  TO  THE  EDITOR. 


{W*  da  «ot  htammOmtmfmuttUJfr  tat  optafeaf  of 
aw  oorrupondnU.  T\s  ZAitor  roqHctfMv  rtqy—U  t\at  oil 
oonrnvnioaUono  tko*ld  bo  drawn  wp  at  briefo  «  po-Mo.] 


AUt 


(should  bsaddrtewd  to  As  JdOoro/  tk» 


Bseun  Maenaaio,  U*  TmHtUeh  strait.  Oommt  gars—, 

W.O. 

AU  Choqnm  tmd  Po*fcojto#  Orion  to  U  med*  psyaftfe  to 
J.  PlSflMOXI  Kdwabds. 

In  order  to /soOUato  rtfrrmot,  OorrmponAtnU,  «A«n 
apaWrinf  of  any  LotUr  prtviouaW  iaawbd.  vnU  oblige  by 
awattowMH  the  wnk  o/  the  Litter,  ae  v*U  is  the  page  on 

wafcftttapptara. 

"I  would  hat*  everyone  write  what  at  knows,  and  as 
aroesh  aa  ha  knows,  bat  no  more;  and  that  not  in  this 
only,  bat  in  all  other  subtootai  For  snoh  a  person  may 
have  some  particular  knowledge  and  experience  of  the 
nature  of  raoh  a  person  or  such  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physioks  i  ariee 
from  whence  great  moonvenisnoBS  dative  their  original." 
■  Asa*. 


JOB'S  FRIENDS:  "A  COLLECTION  WILL 
NOW  BE  HADU  FOB  THE  SHOW- 
MAN"—THE  FUEL  OF  THE  SUN"  OF 
MB.  MATTIEU- WILLIAMS,  AND  A 
FBW  ILL-UNDERSTOOD  SENTENCES 
OF  MY  OWN— A  METBOBOLOO-IST 
GIVING  THE  REINS  TO  HIS  INDIG- 
NATION, WEATHER  OB  NO  I-WOL- 
LASTON'S  PHOTOMETRY  OF  8IBIU8 
— STABS  WILL  SEEN  IN  DAYLIGHT 
— ERRATUM— MOTION  OF  THE  PERI- 
HELION OF  MERCURY— ALLOWANCE 
FOB  BEFBAOTION  WITH  AN  BQTJA- 
TOREAL  — ABERRATION -THE  SEA- 
SONS IN  ENGLAND — POSITIONS  OF 
STABS. 

[lMW-l-JuBOTO  from  a  letter  signed  "  F.B.3." 
which  appears  in  the  Times  of  Thursday,  July 
27th,  the  Fellows  of  the  Royal  Society  an  not  all 
quite  so  easily  to  be  imposed  upon  by  one  of  their 
osfleagues  and  Ms  personal  friends  as  some  of  Hae 
leading  members  of  their  Council.  Speaking  of 
the  deputation  to  the  Duke  of  Richmond  and  Gordon, 
to  urge  the  Government  to  establish  a  Permanent 
Museum  of  Scientific  Apparatus  at  South  Ken- 
sington, the  writer  says  :  "  That  such  a  scheme 
would  be  proposed  has  long  been  suspected  in 
scientific  circles,  and  even  the  name  of  the  curator 
has  been  a  common  subject  of  conversation."  A 
oosatnon  subject  of  conversation,  forsooth  !  It  amy 
well  have  become  so ;  since  every  scientific  man  in 
England  (save  those  wilfully  blind,  or  misled  fey 
these  personally  interested)  knows  perfectly  well 
taws  the  whole  impudent  prat  had  its  iiisnpiioii  in 
the  naasanMj  for  providing  a  berth  of  some  sort 
for  this  same  "  curator."  The  oendnct  of  the 
Government  throughout  in  the  matter  of  the  ex* 
penditure  of  the  national  funds  upon  "  Science  "  is 
difficult  or  impossible  to  understand.  It  may  be 
that  (faithful  to  *a  time-honoured  Tory  tradition), 
having  bribed  the  Publicans,  the  Parsons,  and  the 
Plutocracy  of  the  Army,  they  are  experimenting 
upon  the  application  of  the  same  process  to 
the  noisiest  and  most  impudent  section  of  the 
Royal  Society:  but  I  am  uncommonly  afraid 
that,  if  this  be  the  trne  explanation  of  their 
conduct,  they  will  find  that  they  have  spent 
their  strength  for  naught.  Every  one  interested  in 
the  matter—and  what  taxpayer  is  not  ? — should  read 
the  temperate  and  straightforward  letter  which  has 
formed  the  text  of  these  remarks.  _  It  points  out, 
plainly,  bnt  irrefragably,  that  this  "Permanent 
Museum  "  can  only  consist  of  oases  into  which  our 
leading  opticians  may  empty  their  shop-windows. 
Whether  the  services  of  the  "curator"  are  so 
indispensable  to  the  nation  as  to  be  worth  securing 
to  supervise  such  a  show  as  this  is,  I  venture  to 
think,  doubtful  to  the  last  degree.  Depend  upon  it 
that  he  is  not  so  burningly  anxious  that  Science 
should  be  "greatly  served"  as  to  volunteer  Ms 
services ;  without  the  prospect  of  a  handsome 
salary,  for  seeing  that  the  microscopes  and  polari- 
se© pee  are  kept  properly  dusted. 

My  reply  to  Mr.  Mattieu- Williams's  stricture*  in 
letter  11255  (p.  510)  must  be — for  reasons  whioh  he 
will  appreciate — brief.  Imprimis,  then,  I  should 
like  to  aek  him  whether  he  would  inolade  Mr. 
Johnstone  Stoney's  proof  that  no  statical  theory  of 
the  molecular  constitution  of  gases  is  possible, 
among  "the  abuses  of  mathematics r"  He  may 
remember  that  I  gave  it  in  letter  11058  (p.  354),  to 
which  I  would  refer  him.  In  the  penultimate  para- 
graph of  letter  11159  (p.  431)  I  find  Mr.  Williams 
saying :  "If  we  can  also  satisfactorily  prove  that 
small  and  light  particles  of  cosmic  matter  obey  the 
same  laws  of  orbital  motion  as  greater  and  denser 


worlds."  These  words  did—and  do — seem  to  me 
to  east  a  doubt  upon  the  universality  of  gravita- 
tion—or, at  any  rats  upon  the  universality  of  its 
mode  of  operation.  Possibly,  however,  my  "  small 
amount  of  thought"  may  be  held  to  account  for 
my  incapacity  to  put  any  other  construction  upon 
this  sentence.  Again,  if  the  medium  through  whisk 
light  is  propagated — or  whose  undulations  (so  to 
speak)  constitute  light— be  "  highly  rarefied  atmo 
spheric  matter,"  then,  it  seems  to  me,  most  this 
attenuated  air  exist  in  the  very  substance  of  glass, 
and  of  every  other  transparent  or  translnoent  body, 
and  should  be  thence  susceptible  of  extraction,  with 
the  result  of  leaving  the  material  opaque.  Lastly,  I 
mnst  differ  with  Mr.  Williams  in  his  belief  that 
"  Mr.  Creokee  has  demonstrated  "  that  light  is  the 
motive  power,  with  his  wonderful  radiometer.  The 
light  of  the  Moon  has  been  concentrated  on  these 
instruments  without  the  production  of  the  very 
slightest  effect;  while  I  have  myself  known  rota- 
tion induced,  in  the  previously  stationary  vanes,  in 
a  room  only  just  sufficiently  lighted  for  the  instru- 
ment to  be  risible,  by  the  approximation  to  the 
glass  bulb  of  a  common  soldering-iron  at  a  black 
neat.  I  accept  Mr.  Williams's  correction  with 
reference  to  the  "  atomic  theory  as  fundamental  to 
modern  chemistry."  He  is  a  very  eminent  chemist, 
while  my  own  chemical  acquirements  are  of  the 
feeblest ;  and  "  non  est  meum  contra  auotoritatem 
eenatus  dicere." 

When  the  late  Mr.  John  Stuart  Mill  uttered  the 
aphorism  that  "All  fools  are  Conservatives,"  he 
was  assailed  by  a  howl  of  execration  from  those 
members  of  the  party  who  failed  to  distinguish 
between  that  assertion  and  its  converse,  that  all 
Conservatives  are  fools — a  very  different  and  most 
unwarrantable  statement  indeed.  I  was  strongly 
reminded  of  this  on  reading  the  letter  (11269)  by 
Mr.  Thrustans,  on  p.  514:  inasmuch  as  he  would 
appear  to  be  perfectly  convinced  that  my  intention 
was  to  include  all  meteorologists  in  the  objectionable 
category  referred  to.  Let  us,  however,  look  at 
the  matter  calmly.  Does  your  correspondent 
seriously  contend  that  it  requires  any  thought, 
training,  or  intellectual  capacity,  to  copy  down,  day 
after  day,  into  a  hook  the  height  of  the  barometer  and 
thermometer,  the  depth  of  rain,  and  the  direction 
of  the  wind :  and  at  the  year's  end  to  put  the  book 
containing  these  valuable  data  on  to  a  shelf  P  At 
the  risk  of  offending  Mr.  Thrustans,  I  mnst  repeat 
that,  of  all  useless  things  that  I  can  conceive  of, 
nothing  can  well  exceed  in  useless  ness  mere  obser- 
vations, from  which  no  generalisation  has  been  (or 
can  beP)  made.  What  in  the  world  would  be 
thought  if  the  Astronomer  Royal  were  to  go  on 
year  after  year  piling  up  mountains  of  bare  meridian 
observations  of  the  stars  and  planets,  without 
reducing  or  discussing  them  ?  And  the  mention  of 
the  Astronomer  Boyal  suggests  the  remark  that  his 
utterances  may  just  oonoermWy  live,  when  those  of 
Mr.  Thrustans  osase  to  be  quoted  as  classics ;  while 
as  for  Sir  George  Airy's  dismissing  bis  staff  of 
observers  and  saving  the  public  money,  does  Mr. 
T.  seriously  behove  that  he  has  nothing  to  do  but  to 
give  Mr.  Ellis  and  Mr.  Nash  a  month's  notice  aa 
though  they  were  his  butler  and  footman  PI  The 
real  question  is,  is  there— or  is  there  not— a  Sotsnee 
of  Meteorology  P  Can  your  correspondent,  in  his 
capacity  of  local  clerk  of  the  weather,"  tell  his 
neighbours  whether  it  will  rain,  hail,  or  shine  on 
this  day  week  P  Nay,  can  he  give  any  prediction, 
worth  the  breath  it  is  uttered  with,  three  days  in 
advance  ?  It  is  true  that,  by  a  perfect  and  exten- 
sive system  of  telegraphy,  a  very  fair  forecast  of  the 
weather  may  be  made  for  the  succeeding  24  hours, 
and  this  is  done  in  the  United  States  ;  and  I  would 
venture  to  submit,  in  connection  with  this,  that 
.£30,000  a  year  may  be  wall  laid  out  in  America  in 
predicting  the  weather ;  while  £10,000  a  year  may 
be  wasted  in  England  ia  merely  telling  us  what  has 
passed  and  gone.  Perhaps  your  correspondent  will 
explain  what  he  means  by  "  the  paltry  squabbles  of 
rival  astronomers  over  the  Government  loaves  and 
fishes."  An  insignificant  but  noisy  clique  of  men 
(one  or  two  astronomers  by  courtesy,  the  rest  with 
no  claims  whatever  to  that  title),  jobbed  and 
intrigued  to  get  a  berth  made  for  one  of  themselves. 
It  was  necessary  to  hit  upon  some  device  or  pretext ; 
so  predicting  the  weather  by  observations  of  the 
Sun-spots  !  1 !  was  selected  as  being  as  likely  to  take 
in  the  outside  public  as  any  other.  No  one  that 
ever  I  heard  of  squabbled  concerning  the  post-— 
i.e.,  "  the  loaves  and  fishes,"  bnt  the  humbug 
itself  was  denounced  unsparingly  by  every  real 
astronomer  at  home  and  abroad.  The  Council  of 
the  Royal  Astronomical  Society  pronounced  upon 
it  very  definitely  indeed.  All  astronomers  under- 
stood thoroughly  that  the  "  Observatory "  was 
what  Professor  Pritchard,  in  bis  honest  John-Bull 
outspoken  fashion,  called  "  a  gigantic  job,"  and  it 
is  news  to  me  that  a  single  one  of  them  ever 
descended  to  compete  with  the  person  for  whom  it 
was  to  be  founded,  for  its  panineor  piscine  ad janets. 
I  do  not,  in  conclusion,  think  that  "  Aconite  "  has 
any  reason  to  complain  that  (to  employ  Mr. 
Thrustans'  complimentary  phrase),  I  do  not  "  air 
my  smartness"  on  him.  I  no  more  spare  (what 
seems  to  me  to  be)  astronomical  than  I  do  meteoro- 
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logical  nonsense,  come  it  from  whom  it  may.  I 
thought  that  he  had  made  a  little  mistake  about  not 
seeing  the  crescent  of  Venos,  and  I  said  so  (letter 
11190):  and  it  is  abundantly  evident  that  he  has 
received  my  remarks  entirely  in  the  spirit  in  which 
they  were  offered. 

In  reply  to  query  26611  (p.  522),  I  may  tell 
"Aconite''  that  I  unfortunately  hare  not  the 
Philosophical  Transactions  at  hand,  at  the  plaoe 
whence  this  is  written.  Smyth,  bower  or,  quotes 
Wollas  ton's  paper  en  the  Photometry  of  Sirius 
from  Vol.  CXIX  of  the  Transactions ;  and  this,  I 
think,  must  be  prior  to  that  for  1829,  because  (if 
my  memory  serves  me)  Wollaston  died  some  time 
towards  the  end  of  1828.  At  all  event.,  that  is  the 
volume  in  which  the  paper  appears. 

It  is  undoubtedly  true  that  very  bright  stars  may 
be  seen  from  the  bottom  of  a  deep  weu,  or  through 
the  shaft  of  a  Tery  high  chimney  ;  in  fact,  I  believe 
that  «« Ajax  "  (query  26647,  p.  522),  may  find  this 
mentioned  by  so  ancient  an  authority  as  Aristotle. 
The  visibility  of  Venus  to  the  naked  ere  in  bright 
sunshine,  at  and  about  the  time  of  her  greatest 
brilliancy,  is  notorious ;  and  I  suspect  that  it  is 
only  because  stars  like  Vega  and  Capella  present  no 
sensible  discs  that  we  do  not  see  them  too.  When, 
however,  we  view  them  through  a  long  black  tube, 
like  the  shaft  of  a  very  deep  well,  aU  extraneous 
light  will  be  out  off  from  the  eye  but  the  diffused 
li«ht  of  the  tiny  patch  of  sky  surrounding  the  star, 
whose  intrinsic  brilliancy  then  renders  it  risible 
enough. 

With  regard  to  the  conclusion  of  paragraph 
eight  in  Mr.  Proctor's  letter  (11276,  p.  534),  I  meant 
to  say  9i,  and  not  7}  miles  an  hour.  "  Bnt  no 
matter,"  as  they  say  in  the  melodramas  at  the 
•mailer  theatres. 


I  may  just  say,  in  connection  with  the  concluding 
.aragraph  of  letter  11278  (p.  535),  that  the  only 
reference  to  the  ezoess  of  the  observed  motion  of 
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letter  11278  (p.  535),  that  the  only 


Mercury's  perihelion  detected  by  Leverrier,  which 
occurs  in  the  publications  of  the  Boyal  Astronomical 
Society,  is  to  be  found  on  p.  257  of  Vol.  XXII.  of 
the  Monthly  Notices.  In  the  plaoe  referred  to 
there  is  a  short  editorial  abstract  of  M.  Leverrier' s 
original  paper  in  the  Comptes  Rendu*  for  January 
6, 1862 ;  but  no  numerical  data  as  to  the  amount  of 
the  excess  are  given — such  exoess  being  merely  men- 
tioned as  a  fact  of  observation.  «*W.  G.  P." 
should  look  up  ,Leverrier'a  own  communication 
(loo.  cit.). 

With  reference  to  query  26662  (p.  548),  I  must 
call  the  attention  of  *  J.  P.  E."  to  the  fact  that 
what  I  said  on  p.  354,  concerning  the  allowance  to 
be  made  for  refraction,  was  only  in  connection  with 
the  setting  of  the  declination  circle  of  an  equatoreal 
to  find  a  star.  In  my  original  example,  of  which 
he  speaks,  he  will  remember  that  I  assumed  «  Ononis 
to  be  only  21°  or  so  high— as  against  his  46°— and 
calculated  out  rigidly  the  alio  wan  oe  both  in  B.A. 
and  Dec.  A  very  small  amount  of  reflection  might 
suggest  that  when  a  star  is  considerably  nearer  to 
the  horizon  than  it  is  at  its  meridian  passage  the 
refraction  must  be  greater  than  in  the  latter  ease. 
What  your  correspondent  apparently  wants  is  a 
table  of  the  amount  of  refraction  for  every  half- 
hour  or  so  of  distance  from  the  meridian,  and  for 
every  5°  of  declination ;  but  this  he  mnst  calculate 
out  for  himself  from  the  formula  which  I  gave  in 
oar  XVI th  volume. 

I  do  not  understand  query  26665  (p.  548)  at  all,  in 
the  way  in  whioh  it  is  put.  "Let,"  says  "A 
Learner,"  "m  represent  the  velocity  of  light,  and 
let  y  represent  the  velocity  of  the  earth  in  its 
orbit  ....  if  x  and  y  be  equal."  If  x  and  y  be 
equal !  why  x  =  187,000  and  y  —  18  2  miles  per 
second.  Let  "  A  Learner "  draw  a  right-angled 
triangle  in  which  the  base  represents  the  velocity  of 
the  earth  in  its  orbit,  and  the  perpendicular  the 
velocity  of  light :  then  a  glanoe  at  his  figure  will 

show  him  that   ****  , 

perpendicular 
site  the  base — i.e.,  the  amount  of  aberration  in  a 
star  90°  from  the  path  in  whioh  the  earth  is 
moving. 

I  would  observe,  in  connection  with  query  26680  (p. 
548),  that  the  reverse  of  what  your  correspondent 
appears  to  imagine,  would  seem  ia  reality  to  be 
occurring.  In  other  words,  the  heat  of  our  summers 
certainly  has  not  increased ;  while  the  cold  of  our 
winters  has  almost  certainly  diminished,  even  since 
the  earlier  part  of  this  century. 

To  answer  query  26690  (p.  549)  in  detail,  would 
probably  involve  a  protracted  hunt  through,  at 
least,  a  dosen  books.  Leaving  others  to  supple- 
ment what  I  am  able  to  say  here,  I  will  tell  "  F.  D." 
that  the  B.A.  of  24  Aquarii  is  21  h.  33m.  5s.,  and  its 
Declination  0°  36'  53"  South.  It  is  of  the  6'7  mag. 
The  B.A.  of  10  Aquilae  is  18b.  53m.  2s.,  and  its  de- 
clination 13°  44'  24"  N. :  while  those  of  12  Aquilie 
are  18h.  55m.  0s.,and5°  54' 47" 8.,  respectively.  The 
B.A.  of  2  2725  Delphini  is  20h.  Aff  29",  and  its 
N.  Declination  15°  27.  40  LyneU  is  .,  and  is  of  the 
3.4  mag. 

▲  Fellow  of  the  Boyal  Astronomical  Society. 


tan.  of  angle  oppo- 


JUPITBB  AT  HIS  OPPOSITION,  1876. 
[11310.]yAs  this  planet,  for  all  astronomical 
purposes,  is  now  out  of  your  latitude,  a  word  as 
to  some  of  his  principal  features  and  colours  may 
not  prove  uninteresting  to  the  large  body  of  amateur 
observers  who  have  watched  him  during  the  last  two 
or  three  years,  when  more  favourably  situated  for 
them  than  he  is  at  present,  and  whose  communica- 
tions I  have  always  read  with  the  greatest  interest. 
The  Boyal  Astronomical  Society  have  sent  circulars 
to  numerous  Southern  observers,  requesting  them 
carefully  to  note  and  delineate  the  markings  aud 
colours  of  Jupiter  during  his  opposition  this  year, 
SB  some  connection  has  been  suspected  to  exist 
between  them  and  the  solar  maximum  and  minimum 
of  spots  ;  and  their  records  would  fill  a  gap  whioh 
would  otherwise  necessarily  exist  if  the  observa- 
tions of  Northern  astronomers  only  were  recorded, 
the  extreme  southern  declination  of  the  planet 
having  taken  him  for  a  time  out  of  their  hands.  In 
pursuance  of  the  circular,  I  have  devoted  some  time 
and  attention  already  to  the  careful  observance  of 
Jupiter,  and,  being  fortunate  enough  to  have  the 
use  of  a  lOiin.  silvered-glass  Browning  equatorial, 
this,  combined  with  the  clear  Australian  sky,  and  a 
meridian  altitude  of  the  planet  of  something  like 
80  Y  has  given  me  views  which  some  of  my  brother- 
amateurs  in  the  North  would  envy.  I  inclose  a 
sketch  taken  on  the  13th  of  May  last,  whioh,  of 
course  without  colour,  can  give  but  a  faint  idea  of 
the  real  aspect  of  Jupiter ;  but  I  forward  it,  to 
show  the  peculiar  and  somewhat  rare  phenomenon 
of  a  satellite  (No.  1)  in  transit,  and  partially 
occulting  its  own  shadow.  This  can  only  happen 
at  or  very  near  opposition.  There  is  a  similar 
record  in  the  English  Mechanic,  Vol.  XIV., 
p.  535;  but  this  is  the  only  other  observation  of 
the  sort  that  I  can  put  my  hand  on  just  at  present. 
The  shadow  of  the  satellite  appeared  as  a  tiny  black 
crescent,  the  satellite  itself  being  invisible,  except 
near  the  edge  of  the  disc.  Now  as  to  the  colours. 
The  equatorial  band  this  year  is  a  full  ochre  yellow, 
tinged  slightly  with  red,  but  only  slightly.  The 
dark  streaks  on  it  are  mostly  a  deep  brown — some- 
times nearly  black,  or  a  dark  purple.    The  north 


ile,  up  to  the  present,  has  always  presented  a 
_  autifal  yellow  green.  I  have  never  beard  of  this 
colour  being  noticed  there  before.  It  cannot  well 
be  seen  with  any  'power  below  146,  the  great  flood 
of  light  seeming  to  obliterate  it,  and  stopping  down 
the  aperture  below  8in.  also  appears  to  extinguish 
it.  A  large  aperture  and  moderately  high  power 
are  absolutely  necessary  for  the  perception  of  the 
beautiful  and  delicate  shades  of  colour  that  diver' 
aify  Jupiter's  disc.  The  south  pole  presents  a  warm 
grey,  sometimes  bluish ;  a  peculiar  mottled  or 
cloudy  appearance  has  been  noticed  here  at  times. 
At  the  present  time  I  write  there  is  an  extraordinary 
variation  in  the  width  of  the  equatorial  belt.  On 
one  side  of  the  planet  it  occupies,  by  micrometrical 
measurement,  fully  one-half  of  the  polar  diameter 
of  the  disc,  and  on  the  opposite  side  not  one- third. 
On  the  broad  side  it  is  torn  and  twisted  into  all 
manner  of  grotesque  shapes,  one  portion  appearing 
like  a  huge  fish,  and  where  it  narrows  it  looks 
remarkably  calm  and  quiescent.  The  few  streaks 
on  it  are  perfectly  straight.  I  witnessed  the  other 
evening,  curing  a  half-revolution  of  the  planet,  the 
transition  from  the  broad  to  the  narrow  belt,  aud 
the  sight  was  very  interesting.  On  one  occasion  I 
have  noted  tbe  small  black  spots  to  whioh  the  com- 
mittee of  the  Boyal  Astronomical  Society  have 
drawn  particular  attention ;  bnt  the  small  bright 
spots  first  noticed  by  Lassell  have  not  yet  been 
observed,  though  carefully  watched  for. 

Geo.  D.  Hint. 
Sydney,  New  South  Wales,  Jane  6. 


VARIABLE  STABS. 

[11311.1— Excuse  an  accidental  demy  in  noticing 
your  letter  (11223)  on  p.  484.  If  you  tike  to  write 
to  me  at  Hard  wick  Vicarage,  Hay.  B.S.O.  (preserv- 
ing your  nom  de  plume  if  you  prefer  it),  I  will  reply 
to  any  address  you  may  give.        T.  W.  Webb. 


DTK  QUALITIES  IN"  THE  MOTION  Or 
THE  MOON. 

[1 1312.]— The  method  I  have  adopted  for  the 
determination  of  the  co-efficient  of  the  inequality, 
in  whose  argument  the  co-efficient  of  (  is  2  -21 ,  - 
2c  is  indicated  in  let.  11253,  where  I  state  that  tbe 
co-efficients  of  all  long  inequalities  not  containing 
the  mean  motion  of  the  moon  in  their  arguments 
would  be  of  the  form— 

p  \    p  » 

A  and  B  being  quantities  of  the  same  order.  Thii 
is  generally  true  however  high  the  approximation! 
are  carried.  Only  then  A  and  B  will  hare  to  be 
expanded  in  ascending  powers  and  products  of  m3 
and  p.  In  the  case  of  the  inequalities  under  con- 
sideration this  expansion  is  unnecessary.  If  the 
period  of  the  inequality  were  only  one  year  or  less, 
we  might,  as  regards  inequalities  as  small  as  the  one 
in  question,  put  B  =  O  in  the  above  formula. 

With  respect  to  the  inequalities  in  whose  argu- 
ment the  oo- efficient  of  t  is  g  —  1  x  18Ij  —  16m  -  c, 
I  have  stated  that  this  would  only  arise  when  the 
ellipticity  of  the  earth  was  taken  into  account. 
When  I  said  this,  I  thought  the  other  portion  would 
be  much  smaller.  But  I  have  since  found  that  the 
portion  arising  from  the  direct  action  of  Venus 
(from  that  part  of  the  disturbing  function  from 
which  "  W.  G.  P."  has  derived  the  fourth  inequality 
mentioned  by  him  in  let.  11278),  is  quite  as  large 
as  the  portion  whose  amount  I  have  already  given, 
amounting,  however,  to  no  more  than  "'05.  8e 
that  both  together  would  be  quite  insensible.  Ai  to 
the  fourth  inequality  mentioned  by  "  W.  G.  P.,"  in 
let.  11278,  its  co-efficient  can  be  determined  very 
simply  much  in  the  same  way  as  I  have  determined 
the  quantities  A  and  B  in  the  formula  given  »t  the 
commencement  of  this  letter.  Let  the  term  in  tbe 
distributing  function,  dne  to  the  direct  action  of 
Venus,  involving  the  inequalities  in  question,  be  s 
cos.  (pt  x  9)  and  let  the  term  having  a  similar 
argument  in  the  distributing  funotion  dne  to  the 
ellipticity  of  the  earth  be  I  cos.  (pt  x  9|).  Then, 
without  any  integrations,  we  may  evidently  put  the 

required  co-efficient  -  7"         7"  is  taken  to  be 

o 

the  co-efficient  of  the  well-known  inequality  whose 
argument  is  (o  —  f)  t  —  y.  I  find  the  value  of  the 
required  co- efficient  much  less  than  that  given  by 
"  W.  G.  P."  not  more  than  x  "-06.  The  inequality 
in  latitude  will  be,  of  course,  somewhat  larger. 

Leverrier'a  investigations  into  the  theory  of 
Mercury  are  to  be  found  in  the  Annales  de  I'Qbm- 
vatoire,  and  he  finds  that  the  perihelion  motion  of 
Mercury  ought  to  be  increased.  This,  I  think,  he 
suggests,  might  be  owing  to  matter  circulating 
between  Mercury  and  the  Sun.  As  I  have  notst 
present  the  volume  at  hand  to  refer  to,  I  cannot 
give  the  amount  of  alteration  required. 

W.O.B. 


EQUATORIAL  OB  TROPICAL. 

[11313.]-Ih  letter  11273,'  Mr.  W.  G.  Wenley 
assumed  the  equatorial  current  of  air  to  be  vapour- 
laden.  I  should  question  whether  our  vapour-laden 
current  as  a  south-wester  comes  to  us  from  further 
than  lat.  40  N.,  as  I  believe  it  has  been  ascertained 
that  the  great  earth  current  blows  in  a  north- 
westerly direction  over  Canada  and  New  York,  sod 
reaching  the  sea  divides  there,  and  by  absorption  of 
vapour  is  driven  to  our  shores  by  superincumbent 
pressure  of  dry  air  above ;  hence  our  vapour-laden 
currents  from  the  S.W.  Then  if  that  air  never 
reaches  the  equator,  it  would  be  more  properly 
called  a  tropical  current.  In  regard  to  Sex  by, 
let  us  take  care  that  Saxby  does  not  give  ns  a  "sax by" 
as  they  term  it  in  Australia.  W.  Hatfield. 


MAGIC  SQUARES. 

[11814.] — Will  you  allow  me  to  point  out  one 
deficiency  in  "Field  Gunner's"  magic  squares 
(letter  11263,  p.  513)  ?  He  does  not  make  the  sum  of 
the  diagonals  agree  with  the  sums  of  the  vertical  ana 
horizontal  lines.  I  have  worked  out  a  square  of  the 
numbers  1  to  16,  in  which  the  sum  of  the  numbers 
in  the  horizontal,  vertical,  and  diagonal  lines,  make* 
34,  as  well  as  the  sum  of  the  numbers  in  each  of  the 
4  quarters  of  the  square.   I  give  it  below. 


1 

14 

15 

4 

8 

11 

10 

5 

12 

7 

6 

9 

13 

2 

3 

16 

My  method  is,  first  to  plaoe  the  numbers  in  regular 
order  in  the  square,  1,  2,  3,  4,  Ac.,  then  by  trass- 
posing  the  following  numbers,  the  magic  square in 
formed  as  I  have  given  it— viz.,  2  and  14,  3  and  15, 
5  and  8,  9  and  12,  7  and  10,  6  and  11.  I  tried  the 
same  principle  with  the  numbers  1  to  36,  but  hare 
not  quite  succeeded  in  doing  it.  The  numbers  berei* 
111,  and  I  find  each  square  of  four  numbers  max** 
the  sum  74,  two-thirds  of  111.  E.  J.  B. 

Ipswich,  August  1, 1876 
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ORGAN  BUILDING— THE  PEDALS  AJSD 
PEDAL  ACTION. 
[11315.1—1  incxose  the  working  drawings  for  s 
Mt  of  radiating  pedals  of  fall  compass  :— CCC  to  F 
(30  notes).  Fig.  1 ,  represents  the  pedals  fixed  ;  AAA 
are  the  pedal  frame,  generally  made  of  lin.  birch; 
BB  the  pedals,  lin.  birch  also  (slightly  rounded  on 
the  top  edges) ;  C  thumper,  screwed  tightly  down  on 
pedal-frame  to  resist  the  pressure  of  the  pedal 
springs  ;  D  the  register  rail,  with  the  slots  cut  in  it. 
shown  also  in  Figs.  4  and  2.  This  slotted  board 
is  glued  to  the  rail  E,  Figs.  1,  2,  and  4.  It  will  be 
seen,  at  Fig.  2,  that  the  pedals  are  reduced  in  thick- 
ness where  they  pass  through  the  slots,  because,  if 
the  whole  thickness  of  the  pedals  were  allowed  for, 
it  would  weaken  the  guides  between  the  pedals,  and 
they  would  be  apt  to  break  off  ;  the  slots  should  be 
filed  Bp  pretty  smooth.  The  pedals,  where  they 
move  in  the  slots,  should  be  covered  with  a  piece  of 
leather,  the  same  as  used  for  bellows,  and  the 
leather  and  slots  Llackleaded.  The  rail  E,  Figs.  1, 
2,  and  4,  is  generally  made  of  a  piece  of  lin.  birch, 
and  a  piece  of  lin.  deal  glued  together,  the  birch 
being  in  front  for  the  ends  of  pedal  springs  to  work 
in,  as  shown  at  Figs.  4  and  5,  the  holes  being  bored 


•nd  of  tracker,  V,  which  receives  the  tapped  wire, 
\V,  which  is  about  3in.  long,  and  tapped  about  half 
ii y  down.  About  16  wire  is  the  right  thickness, 
'trass  or  iron  plated,  the  wire  being  placed  in  the 
irroove  at  V,  Fig.  9,  wrapped  with  fine  twine  and 
glued :  two  leather  buttons  should  be  put  on  this 
tapped  wire,  one  above  and  one  below  the  backfall. 
The  reason  that  a  leather  button  is  put  on  under  the 
backfalls,  is  to  keep  them  in  their  place  ;  otherwise, 
when  the  pedals  were  uncoupled  from  the  keys,  the 
backfalls  would  be  apt  to  slip  down  the  wires,  and 
when  conpled  again,  and  the  pedals  pressed  down, 
the  trackers  would  break.  The  backfalls  should  be 
about  Jin.  thick,  and  made  of  straight,  dry  bay- 
wood,  so  that  they  will  not  twist  and  bind  them- 
selves in  their  grooves  in  the  rail,  H  ;  this  rail 
ahonld  be  IJin.  thick  at  least,  and  about  3in.  wide, 
baywood  being  also  best  suited  for  this.  It  will  be 
seen,  on  the  drawing  at  H,  there  is  a  wire  passing 
along  the  top  side  of  this  rail ;  this  wire  is  put 
through  in  one  piece,  a  groove  being  scratched  in 
the  rail  to  receive  the  wire,  with  a  sprig  fixed  in  an 
ordinary  marking  gangc,  and  filed  so  as  to  scratch 
out  the  wood ;  this  should  be  done  before  the 
trenches  are  cut  to  receive  the  backfalls.  When 


the  trenches  j  putting  a  gauge  line  on  them  is  the 
best  guide  in  this.  Mark  each  one  on  each  side 
with  a  fine  bradawl,  take  them  out  and  bore  from 
each  side  ;  take  a  piece  of  the  same  wire  as  is  in- 
tended for  the  centre  of  the  backfalls,  jag  this  wire 
with  an  old  chisel  so  as  to  form  a  kind  of  rasp,  run 
it  through  the  holes  as  bored  with  tho  bradawl,  and 
this  will  make  the  holes  just  large  enough  to  attain 
the  centre  wire  to  fit  easily,  and  without  having  too 
much  play.  Then  run  the  wire  through  all  (the 
backfalls  (which  is  intended  for  the  permanent 
centre) :  fix  them  all  in  their  places,  mark  the  other 
ends  of  the  backfalls  with  a  straight  edge  to  the 
length,  as  marked  on  tho  first  one,  take  them  all 
out  again  and  off  the  wire,  cramp  all  up  together 
(keeping  the  marks  last  made  in  a  line,  cut  off  to 
those  marks,  and  work  them  off  with  planes  same 
as  other  end).  This  being  done,  fix  all  in  their 
places  with  the  wire  through,  fasten  them  per- 
manently down  with  the  pins,  mark  them  off  at 
each  end  with  a  straight  edge  where  the  wires  are 
to  go  through,  bore  them  with  the  bradawl,  and 
barn  with  the  wire  so  as  to  give  plenty  of  room ; 
the  backfalls  are  then  complete.  NN,  Fig.  1,  are 
the  stickers    from  backfalls  to  keys,  Q;  these 


in  the  birch  with  a  Jin.  bit.  Figs.  2  and  3  show  the 
rail  at  the  heel  of  the  pedals  with  the  iron  pins  in, . 
on  which  the  pedals  are  fixed,  as  at  Fig.  6,  which 
■hows  the  full  sire.  Fig.  5  shows  the  section  of 
,.edul-<  fixed  in  frame  with  the  action  to  backfalls 
knd  keys.  K  is  the  tracker  to  pedal  organ,  with 
apped  wire  running  through  the  iron  arm  in  square 
L ;  this  iron  arm  is  shown  at  Fig.  7.  The  dotted 
ine  At  Fig.  5  represents  the  side  of  pedal  frame  . 
.he  pedal  springs,  S,  Fig.  5,  are  made  of  No.  7 
>late<d-iron  wire  tapped  into  the  pedals,  as  at  M. 
IVhere  the  pedals  strike  the  top  and  bottom  rails  of 
he  frame,  and  at  the  heel  where  they  work  on  the 
lin ,  3  or  4  thicknesses  of  felt  carpet  should  be 
acked  on  to  prevent  any  noise.  The  ends  of 
tickers,  NN,  Fig.  5,  should  have  cloth  washers  on — 
heae  washers  should  ul-o  accompany  each  leather 
iutton  ;  the  pedal  springs  padded  at  O,  F,  in 
'"ijr  - .  1  and  5,  are  the  trackers  from  pedals  to  back- 
alls,  they  are  made  of  deal ;  the  bottom  end  is 
hown  in  foil  at  Fig.  8,  with  the  copper  wire  fixed  in 
t.  This  wire  is  fixed  through  a  piece  of  leather 
rhich  is  morticed  into  tho  pedal,  shown  atP,  Fig. 
L  a  wire  pin  being  driven  through  the  pedal  into  the 
to  keep  it  in  its  place,  Fig.  9  shows  the  top 


tho  wire  is  inserted  it  is  fastened  down  by  pins  made 
of  the  wire,  being  driven  in  and  turned  over,  as 
-in i  .\  ii  on  the  rail,  H  ;  of  course,  most  of  the  back- 
falls will  have  to  be  bored  on  the  skew.    The  way  to 
manage  this  correctly  is  as  follows  i — When  the 
backfall  rail  is  trenched  the  backfalls  should  be 
all  fitted  to  the  trenches  to  work  slackly,  then  taken 
out  again  (care  being  taken  to  keep  them  in  their 
own  places  that  they  may  all  be  put  into  their  own  i 
trenches  again),  place  them  together  side  by  side, 
cramp  them  tight,  work  one  end  off  with  planes,  as 
shown  in  Fig.  1,  G  (either  end  will  do),  take  them 
asunder,  place  them  all  in  their  trenches.   They  | 
should  be  fixed  so  that  the  backfall  which  runs  j 
almost  square  across  the  rail,  first  being  cut  to  the 
length  required  according  to  the  length  of  the  keys, 
be  then  divided  into  five  parts  in  length.    This  will  i 
then  give  the  proper  place  for  boring  for  centre  wire, 
which  proper  place  is  iths  from  front  or  pedal  end,  | 
and  of  course  'ths  from  back,  or  key  end,  this  ' 
division  being  requisite,  as  the  pedals  sink  Jin.,  and 
the  keys  only  about  iia.    The  centre  backfall  being 
fixed,  place  a  straight  edge  at  tho  end  of  it,  set  it 
equally  the  whole  length,  pat  each  backfall  in  its  1 
place,  keeping  them  about  Jin.  from  the  bottom  of  I 


I  stickers  will  be  most  conveniently  made  by  using  a 
!  Jin.  bead  plane,  and  running  them  off  a  piece  of 
'  jjin.  deal,  working  them  from  both  sides.  A  cloth 
I  washer  should  be  put  on  each  shoulder  of  these 
stickers,  as  before  mentioned,  a  piece  of  fine  wire 
j  being  driven  in  each  end  projecting  about  IJin.  to 
pass  through  the  keys  and  backfalls.  It  will  be 
seen  at  Fig.  1  the  backfall  rail,  H,  iA  fixed  with  a 
;  screw  at  the  right-hand  side ;  this  screw  should 
j  have  plenty  of  room  in  the  rail,  so  that  the  rail  may 
bo  raised  and  lowered  at  the  left-hand  without 
being  bound  by  the  screw.  This  rail  may  be  made 
!  any  length  to  reach  any  other  rail  in  the  organ, 
i  which  may  be  found  convenient  to  screw  it  to  the 
left  end  of.  The  backfall  rail  is  coupled  to  the  square 
or  crank,  R,  by  the  wire  T.  This  wire  passes 
through  the  backfall  rail  at  V  loosely  ;  it  is  tapped 
on  the  end  for  about  lin.,  and  a  large  leather  button 
screwed  on  ;  the  top  end  of  the  wire  is  bent  square, 
tapped,  passed  through  the  square,  R,  and  a  large 
leather  screwed  on  that  also  ;  the  stem,  X,  is  the  rod 
attached  to  the  stop  knob.  I  shall  be  happy  to 
supply  any  further  information  I  possibly  can  that 
may  be  required. 
Liverpool.  J.  Kelly. 
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ASTRONOMICAL  VISION". 

[11316.]— I  must  say  I  read  Mr.  Proctor's  re- 
marks on  the  late  Mr.  Dawes'  peculiarity  of 
vision  with  some  surprise  ;  the  more  so  when  he  pro- 
ceeded to  contrast  that  of  Mr.  Dawes  and  Mr.  Webb. 

I  do  not  remember  to  bare  met  the  latter  gentle- 
man more  than  ouce,  on  which  occasion  he  remarked 
to  me  that  on  one  night  when  he  and  Dawes  were 
looking  through  the  same  telescope  at  Saturn,  the 
latter  spied  Enceladus  with  far  greater  ease  than 
did  Mr.  Webb.  I  am  not  certain  whether  Mr. 
Webb  ever  saw  him  at  all. 

If  we  look  at  Mr.  Dawes'  obeerrations,  however, 
we  find  that  they  are  not  without  remarkable 
instances  of  over-acute  vision.  I  may  refer  here  to 
the  observation  of  the  companion  of  40  Eridani, 
which  Otto  Struve  did  not  think  possible  by  bis 
(Mr.  D.'s)  means,  and  to  the  companion  of  •  Draoonis, 
which  Herschel  and  Sonth  observed  with  such 
difficulty,  and  yet  with  the  same  telescopic  power 
presented  no  great  difficulty  to  Mr.  Dawes.  How 
far  these  observations  bear  on  the  question  of  the 
visibility  of  Uranus'  satellites ,  I  must  leave  to 
practical  astronomers  to  decide. 

Mr.  Proctor's  letter  induces  me  to  make  one 
further  remark.  He  says  that  it  is  easy  to  look  in 
the  places  where  Mr.  Ward  saw  some  objects,  and 
see  if  their  place  is  still  occupied  by  minute  Btars. 
I  do  not  know  whether  such  an  observation  would 
present  any  difficulty  to  a  practised  observer,  but  it 
will  never  be  done.  It  would  be  a  highly  interesting 
observation  to  look  in  the  place  where  the  elder 
Herschel  believed  he  detected  other  than  the  four 
satellites  of  Uranns  and  Bee  if  small  stars  are 
there.  Mr.  Marth  suggested  this,  and  even  drew 
attention  to  the  time  when  Uranus  would  be  in 
almost  the  same  spot  as  it  was  at  the  time  of  Her- 
scbel's  observation ;  but  as  far  as  I  know  Herschel's 
suspicions  were  never  verified  nor  contradicted. 

C.  Dorfnham. 

SMALL  STABS  AND  SMALL  TELE- 
SCOPES—METSOB. 

[11317.]— Although  I  most  heartily  second  the 
suggestions  and  remarks  of  "  M.  C.  B."  (letter 
112501  as  to  the  desirability  of  amateur  observers 
abstaining  from  rushing  into  print  with  accounts  of 
semi- miraculous  feats  in  astronomical  observations, 
without  sufficient  explanation  or  corroborative  testi- 
mony, still  I  would  just  venture  to  ask  your  corre- 
spondent whether  be  really  imagines  that  he  is  "  the 
owner  of  a  good  4in.  Wmy ,  and  also  the  possessor 
of  very  good  Bight?"  (Italics  my  own.)  If ,  presum- 
ing the  eyesight  of  *'  M.  D.  R.'r  is  really  as  good  aa 
he  affirms,  he  ("  M.  D.  B.")  is  satisfied  with  the  per- 
formance of  a  glass  which  shows  Polaris,  Vega,  70 
Ophiuchi,  and  •  Bootis,  each  with  new  oomites,  and 
which,  "  under  the  most  advantageous  circum- 
stances "  fails  to  define  anything  beyond  the  2  debi- 
lissima  in  •  Lyra,  then  I  can  only  say  that— like  the 
Scotchman — he  must  be  "  thankf n'  for  sma'  mair- 
cdes." 

I  had  the  pleasure  of  witnessing  the  brilliant 
meteor  referred  to  by  Mr.  Dennett  (letter  11282), 
though  the  description  given  by  him  differs  consider- 
ably from  my  own  observation,  both  as  to  colour  and 
direction.  Instead  of  being  a  "  greenish  purple  "  it 
appeared  to  me  of  a  most  exquisite  sea-green,  ex- 
tremely vivid,  and  moving  nearly  horizontally.  Its 
direction,  as  near  as  I  could  judge,  was  from  extreme 
south  to  north,  or  north-west.  It  was  followed  by 
a  brilliant  train  of  white  light.  Aconite. 

MY  FIRST  ASTRONOMICAL 
TELESCOPE. 
[11318.]—'*  Mant  a  time  and  oft "  I  have  noticed 
that  our  much-esteemed  "  Ouide,  Philosopher,  and 
Friend"— "A  Fellow  of  the  Boyal  Astronomical 
Society" — has  written  in  auch  dubious,  if  not  con- 
temptuous terms,  of  cheap  or  low-priced  telescopes 
in  general,  and  -£5  telescopes  in  particular,  that  I 
came  to  the  conclusion  that  all  observations  of  the 
heavenly  bodies  otherwise  than  by  the  unassisted 
vision,  were  confined  to  those  fortunate  individuals 
whose  means  were  commensurate  with  their  astro- 
nomical aspirations.  Some  time  ago  I  had  an  idea 
which,  if  carried  out,  would,  I  thought,  have  given 
me  a  chance  of  looking  through  a  big  telescope,  by 
the  erection  of  one  at  the  Crystal  Palace  as  one  of 
the  attractions.  "Our  friend,"  "the  Fellow," 
viewed  the  thonght  with  approbation,  but  Mr. 
Browning  threw  a  perfect  cataract  of_  cold 
water  upon  the  suggestion,  summed  up  in  the 
words,  it  would  not  pay  ;*'  as  if  that  were  the  only 
condition  upon  which  intellectual  and,  in  this  case, 
educational  efforts  were  to  be  made.  I  remained  in 
the  belief  engendered  by  *'F.  B.  A.  S."  until  I 
noticed  in  "our"  journal  an  advertisement  which, 
in  plain  language,  guaranteed  certain  results  from  a 
"  five- pounder."  Thereupon  I  reasoned  that,  in 
the  presttut  advanced  stage  of  mechanical  and  scien- 
tific appliances,  a  good  deal  ought  to  be  obtained  for 
the  sum  mentioned.  At  all  events,  I  thought  I 
would  try,  and  gave  an  order  accordingly.  The 
instrument  arrived  early  in  the  day,  and,  as  among 
its  other  qualifications  it  was  described  as  an  "  ex- 
cellent landscape  glass,"  you  may  be  sure  that  half 


an  hour  had  not  elapsed  before  it  was  out  of  the 
ease,  pointed  to  the  "green  hills  far  away,"  and 
other  objects,  with  a  result  so  satisfactory  that  I 
was  impatient  for  the  arrival  of  evening.  Here 
I  was  disappointed — clouds  and  rain  prevented  any 
further  test,  and  it  was  not  until  several  days  had 
gone  by  that  I  had  an  astral  chance.  I  cannot 
express  the  boundless  gratification  with  which,  for 
the  first  time  in  my  life — I  am  past  sixty — I  saw 
the  orescent  form  of  the  planet  Venus.  You  should 
have  heard  me  shouting  to  my  wife— "Polly  I  Polly  ! 
Polly !"  who  rushed  upstairs  thinking  something 
dreadful  had  happened.  Finding  it  was  only 
Venus  her  alarm  subsided ;  and,  after  a  mild  de- 
monttranoe,  in  which  I  fancied  I  heard  something 
about  the  "  heart  in  the  mouth  " — an  anatomical 
phenomenon  I  don't  exactly  comprehend — she  fully 
participated  in  my  delight.  I  have  not  yet  tested 
all  the  "objects  '  quoted  in  the  advertisement, 
especially  the  "  four  stars  in  the  trapezium  "  (for 
to  confess  the  private  truth,  I  have  not  the 
slightest  idea  where  on  earth,  or  rather,  I  should 
say,  where  in  heaven,  the  "  trapezium "  is.  or 
what  it  is,  but  I  will  leara,  and,  with  the  aid  of 
Messrs.  Proctor  and  Webb's  books,  and  my  "  24 
Wray  "—I  believe  that  is  the  oorrect  stylo  for  us 
astronomers  to  use— I  shall  not  long  remain  in 
ignorance).  At  present  I  am  well  content  to  watch, 
night  after  night,  the  over-changing  positions  of 
the  satellites  of  Jupiter,  and  the  planet  itself, 
which  a  frieud,  whoa  I  allowed  to  "  take  a  sight," 
fancied  was  the  moon,  while  the  phases  of  the 
latter  luminary  afford  additional  gratification.  Tn 
conclusion  I  may  be  allowed  to  say  that  I  have 
never  spent  any  money  which  has  afforded  me  so 
great,  unalloyed,  and  lasting  pleasure  as  in  the 
purchase  of  the  -£5  (Clarkson)  telescope,  and  I 
only  regret  that,  from  my  advanced  age,  I  did  not 
make  the  outlay  sooner.    Beautiful  stars  ! 

  F.  P.  C. 

A  BE  MASKABLE  METEOB. 

L11319.T— On  the  25th  July  a  brilliant  meteor, 
remarkable  for  the  length  of  its  visible  path,  was 
observed  here  at  lOh.  2m.  40s.  G.M  T.  Com- 
mencing about  the  middle  of  the  constellation  Taurus 
Poniatowski  its  course  continued  past  1  Ophiuchi  and 
£  Serpentis,  midway  between  «  and  ■  Bootis,  near 
Cor.  Caroli,  and  ending  slightly  N.  of  4  Ursu 
Majoris,  the  length  of  its  track  thus  visible  being 
about  105°.  Ite  duration  was  estimated  about  7seos. 
Its  motion  appeared  unusually  slow.  Although  at 
first  its  size  was  much  less  than  Jupiter,  which  was 
shining  in  the  S.W.,  it  continually  increased  until 
at  its  disappearance  it  had  attained  about  twice  the 
brilliancy  of  that  planet,  with  which  it  contrasted 
remarkably  in  colour,  being  of  a  pale  sapphire  tint 
suggestive  of  magnesium.  During  the  latter  portion 
of  its  path  it  exhibited  a  visibly  pear-shaped  disc, 
and  was  accompanied  at  intermittent  intervals  by  a 
slight  train  which  was  not  persistent,  but  which 
brightened  considerably  at  the  sudden  disappearance 
of  the  meteor.  At  this  instant  my  friend  Mr.  W. 
W.  Mitchell  noted  that  the  margins  of  -the  train 
were  brighter  than  the  rest,  and  that  a  few  sparks 
as  from  an  explosion  shot  from  the  brilliant  nucleus. 

Brighton.  Henry  Pratt. 

FRIENDSHIP. 

[11320.]-Mat  I  ask  the  Editor  of  "  ours  "  to 
permit  me  to  solicit,  through  the  medium  of  these 
columns,  some  of  our  able  contributors  to  give  us 
the  benefit  of  their  thoughts  upon  the  subject  of  friend- 
ship. I  mean  not  that  mere  formalism  of  daily  con- 
venience, bnt  true  genuine  friendship,  distinct 
from  love  to  blood  relations  or  female  love,  suoh  as 
may  exist  between  any  two  individuals,  without 
reference  to  age,  profession,  or  employment. 

I  should  particularly  like  to  know  what  is  their 
opinion,  upou  what  basis  real  friendship  must  rest — 
that  is,  whether  it  proceed  from  resemblance  in 
idiosyncrasies,  the  ambition  or  forte  of  each  being 
like,  or  a  dissimilarity  in  those  features — the  one 
supplying  the  natural  deficiency  in  the  character  of 
the  other,  and  so  supporting  oae  another  ;  or  whether 
it  proceed  from  a  resemblance,  or  it  may  be  beau- 
ideal  of  moral  excellence  of  character. 

Then  is  it  possible  for  one  individual  at  one  and 
the  same  time  to  maintain  the  ardour  of  more  than 
one  true  friendship  P 

I  should  like  "  Aletheus  "  and  "  Sigma  "  to  give 
us  the  advantage  of  their  pens  upon  this  subject. 

No  mi  olios. 

BUTTER-MAKING. 

[11321.1— Wm.  Stbhtton  (letter  11264,  p.  514) 
gives  us  a  plan  for  obtaining  stiff  butter  in  hot 
weather.  I  have  no  doubt  the  method  is  good,  but 
one  point  I  would  like  information  on — viz.,  what 
does  he  do  with  the  buttermilk  ?  He  mixes  with  the 
cream  its  own  quantity  of  cold  water,  which,  of 
course,  all  goes  into  the  buttermilk,  thereby  render- 
ing it  bo  greatly  diluted  as  to  seriously  interfere  with 
its  usefulness.  I  may  state  that  in  churning  we 
rinse  down  the  churn  several  times  with  water,  which, 
however  does  not  interfere  with  the  quality  of  the 
"  sour-milk  "  to  a  great  extent.  Ploughman. 


WOMAN'S  FRIEND. 

111322.}— A  rxw  weeks  ago  there  were  tome  ow- 
munications  in  "our"  paper  on  washing  machines 

i> n or  vViA    ahAva  ♦«►!«•<    waim  T  —  -~ — •  —  —  ' 
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was  praising.  I  was  since  surprised  at  your  not« 
on  p.  475  of  the  "  Marvellous  "  washing  tm&ui 
Ab  I  always  like  to  have  the  best  thing  I  ess  rw 
and  believing  mine  to  be  the  best,  I  should  very  onct 
like  to  back  my  "  Thorough  Washer  "  againit  ur 
half  a  dozen  of  the  "  Marvellous,"  either  for  qcao- 
tity  washed,  quality  whan  washed,  or  last,  in  wwi 
log-  H.  T.  Bartoa. 

Manchester,  August  2, 1876. 


EXPRttSB  ENGINES. 

i  11323/HTh*  tractive  force  of  the  new  MHW. 
express  engines,  about  which  information  is  wkd 
in  letter  11275,  would  be  9,7201b. ,  with  10Mb.  ef« 
tive  pressure  per  square  inch  in  the  cylinder*.  Tatt 
of  the  G.  N.  outside-oyliuder  engines,  under  the  tasi 
circumstances,  would  be  9,8561b.,  and  of  the  0.  E. 
single  7ft.  engines  with  16in.  x  24in.  eybsier, 
7,3141b. 

With  regard  to  whether  Mr.  Stirling's  engines  tie 
provided  with  sufficient  heating  surface,  it  ibo«U 
not  be  overlooked  that  they  do  not  consume  so  eras 
steam  in  running  a  given  distance  as  the  M.  wxxt 
do.  The  writer  of  the  letter  referred  to  stste*  t&t 
converse  of  this  to  be  the  case,  but  he  ha*  evidestlj 
gone  into  the  matter  very  superficially.  Tit 
capacity  of  the  G.  N.  cylinder  (18in.  x  jJSn )  ii 
4  12335  cabic  feet,  and  that  of  the  M.  (18in.  x  2tk| 
3°5313  cubic  feet,  minus  the  cubic  contents  of  ik 
pistons,  which,  being  practically  the  same  ineui 
instance,  need  not  be  deducted.  The  steam  n<«i  a 
each  revolution  is  therefore  approximately  16  CM 
and  14  1372  cubic  feet  respectively.  Bat  in  ramus; 
100  miles  the  M.  Oft.  8in.  wheels  revoke  25,219 
times  (making  no  allowance  for  slipping,  whiek  a 
such  a  lorg  run  may  be  neglected),  while  tbeG.5. 
8ft.  lin.  turn  only  2075)1  5  times.  The  imporUM 
of  the  difference  is  seen  when  calculation  shows  tbat 
the  former  would  use  a  total  of  356,398  8  cubic  (at 
of  steam,  and  the  latter,  owing  to  the  large  vbaa 
only  342,922  5  oubio  feet.  For  the  take  of  ovj 
comparison  I  have  supposed  full  steam  to  be « 
throughout  the  journey,  but  in  practice  the  difr 
renoe  is  probably  even  more  striking  in  fawnr  of  tat 
G.  N.  engines,  as  expansive  working  can  be  amsl 
much  further  in  large  than  in  small  cylinder*. 
Thus,  bearing  in  mind  that  the  M.  engines  noon 
more  steam  to  do  the  same  work,  the  heating  Mirta 
of  the  two  classes  is  not  so  disproportionate  atenJ. 
Aa  the  piston-speed  of  the  single  engines  is  mm* 
less  than  that  of  their  M.  rivals  they  ought  to  «hw 
a  corresponding  economy  in  the  wear  and  tear  i 
packing,  piston-rings,  slide-valves,  Ac.  It  would  be 
interesting  to  know  how  they  compare  in  this  retjei 
with  the  G.  N.  coupled  7ft.  engines.       Alt  & 


[11324.]— I  think  with  "  Express  Driver"  tkutk 
Midland  engines  are  the  finest  in  England,  ltd  I 
should  like  to  know  if  he  has  seen  the  new  enra 
1502  built  at  the  Glasgow  Loco.  Works.  It  vorstl 
the  7.50  a.m.  train  last  week  from  Manebxter* 
Derby.  If  he  or  any  one  else  who  ha*  seen  it  a* 
supply  me  with  the  dimensions,  I  should  be  raj 
glad.  Could  any  one  give  the  dimenuou  of  >■ 
engine  working  the  "  Flying  Dutchman,"  wben  u> 
came  to  grief  on  July  27th,  in  the  Long  Ashtone* 
ting  ?  Can  Mr.  Chalmers  inform  me  if  there  *"  "I 
steam  tenders  on  Great  Northern,  and  if  so  de*er* 
them  ?  Can  he  also  give  me  the  weight  of  the  G  ' 
passenger  brakes,  and  the  weight  of  the  ne* 
they  are  working  between  Manchester  and  Low*- 
I  should  like  to  see  a  little  correspondence  o*  jj| 
speed  of  stopping  trains,  and  the  power  of  6-cospn 
engines.  Nil  Deaperandua. 


25.]- With  regard  to  letter  11295  (p.  5S? 
tidland  Scotch  traffic  got  so  heavy  id  «J 

w,    arxA    ainno  t.hn  9. tt.h  mn.l  ShUh    of  thst  0)00* 


[11325 
the  Midland 

that  on  and  since  the  25th  and  26th  of  thst 
all  these  Scotch  expresses  have  been  run  in  dupln»* 
the  London  and  Edinburgh  and  the  Ixwdo? j* 
Glasgow  expresses  being  run  separately  ID  nu»* 
apart.    They  run  as  under  : — 
D.part. 

St.  Pancrae  10  30  a.m. 
St.  Pancras  9.15  p.m. 
St.  Pancras  10.40  a.m. 
St.  Pancras    9.25  p.m. 

10.30  a.m. 
10.15  a.m. 
9.20  a.m. 
9.15  a.m. 

The  9.15  and  9.25  run  together  on  Satnrdsj 
Sunday  nights.  (I  send  working  time-tanks  » 
Editor.)  .  „ 

"  C  P."  (p.  538)  eayi  any  Great  Northers 
could  run  60  miles  over  the  Carlisle  1b*  » 
minutes.     Now,  I  say  no  train  could,  swjj^ 
could  it  would  be  a  dangerous  speed  downtbe 
It  seems  as  if  the  reason  the  N.  E.  B-  ran ' 


Edinburgh 
Glasgow  ... 
Edinburgh 
Glasgow 


Edinburgh  855  s* 
Edinburgh  7-Si«* 
Glasgow- 
Glasgow. 
London  ■ 
London  . 
Loudon  . 
London  . 


8.0 

95 

8.s;»* 

8.0  ** 
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ngines  from  York  Ium  nothing  to  do  with  the  line, 
a  C.  P."  sajs  the  first  40  miles  ia  level.  Then 
t  mnst  be  that  the  N.  E.  B.  locomotive  superin- 
sndent  is  not  of  the  same  opinion  as  the  Q.  N.  B. 

Mr.  Chalmers  (p.  538)  thinks  some  engines  were 
ivouritea  of  mine.  With  regard  to  Nos.  46  and 
i),  I  cannot  tell  him  any  facte  about  them,  aa  I 
ever  drove  them,  nor  was  I  ever  stationed  at 
'eterborough.  The  40  class  were  very  old,  and 
eswrly  all  nave  gone  to  the  "scrap  heap"  some 
ime  ago.  I  do  not  know  anything  of  the  engine 
Ir_  Chalmers  mentions  that  ran  39,000  miles.  It 
i  the  first  I  have  ever  heard  of  it.  Will  he  give 
lore  particulars  and  the  number  of  the  engine? 

find  that  there  are  not  now  8  big  engines  at  any 
ae  place.  As  I  saw  8  on  the  coal  list,  I  was  told 
lust  they  were  all  kept  there.  I  find  now  that  8 
jto  on  the  coal  list,  as  they  get  coal  there ;  but  this 
aakes  no  difference  in  the  amount  they  burn.  I 
uu  Tory  glal  "  Ex-Locomotive"  says  the  G.  W. 
baa  the  fastest  train  in  the  world.  How  u  it  that 
sow  the  G.  N.  ran  to  Grantham  they  don't  run  so 
East  as  they  did  ?  A  G.  N.  man  tells  me  it  is 
Because  they  could  not  keep  time.  They  used  to 
ran  51  miles  an  hour ;  now  it  is  487. 

Mr.  Chalmers  says,  on  p.  538,  "  no  express  train 
Ever  ran  on  the  Midland  with  two  engines  that  could 
not  be  run  by  one  G.  N.  engine."  Now,  I  must 
jontradiot  this.  Does  he  mean  to  say  that  one 
5.  N.  engine  is  as  strong  as  two  M.  R.  engines  P 
Are  not  the  M.  R.  18ia.  class  as  strong  as  the  G.  N. 
18in.  class P  I  say  they  are  stronger.  The  M.  R. 
are  18  by  24,  wheel  6ft.  8in. ;  the  G.  N.  are  18  by 
28,  wheel  8ft.  The  pressure  in  both  is  1401b.  Of 
course  the  G  N.  large  wheel  is  a  loss  of  power. 
Has  Mr.  Chalmers  Been  the  M.  S  6ft.  2in.  class, 
also  the  new  1290-1300  class  of  express  engines? 
They  do  their  work  well.  Since  the  1st  of  August 
the  M.  B.  10.30  London  to  Edinburgh  runs  from 
Skipton  to  Carlisle  in  1  hour  55  minutes — 87  miles. 
Can  any  one  tell  me  how  it  is  the  L.  and  Y.  Co. 
bring  sueh  a  large  traffic  to  the  Midland  at  Skipton 
for  Scotland,  instead  of  sending  it  via  the  North- 
Western,  as  formerly?  Did  not  the  N.  W.  and 
L.  J.  wuh  to  amalgamate  and  work  against  the 
Midland?  Again,  Mr.  Chalmers  says  the  M.  B.  run 
two  engines  on  twelve  or  fourteen  coaches.  Now, 
from  Trent  to  Skipton  one  engine  oan  keep  time 
with  22  to  25 ;  but  to  Loudon  is  a  heavy  road,  and 
they  have  two  engines  with  18  or  16  in  very  bad 
weather.  Now,  I  like  to  see  long  trains,  and  don't 
mind  two  engines  with  a  train  if  it  is  full,  but  draw- 
ing empty  carriages  as  we  used  to  do,  with  the 
second-class  carriages,  I  don't  like.  When  the 
lecond- class  on  the  M.  B.  were  knocked  off,  our 
trains  were  reduced  by  three  and  four  coaches,  and 
ret  we  have  increased  the  number  of  passengers. 
Since  my  letter  (p.  539)  was  written  the  Midland 
icotch  trains  have  been  divided,  so  the  load  is  diffe- 
ent. 

In  giving  the  load  of  a  M.  B.  train  it  is 
x>t  fair  to  give  the  number  of  coaches  without  etat- 
ig  sizes  of  the  coaches.  Of  course  they  mean  ordi- 
ary  coaches.  If  Bogie  or  Pullman's  cars  are  used 
wo  engines  are  required  for  8  or  10.  A  large 
amber  of  new  Pullman's  cars  (in  pieces)  have 
rriwsd,  and  are  being  put  together,  and  it  is  in- 
ended  to  run  a  Pullman  car  on  all  the  through 
Express  Driver. 


[11826.  V— I  am  very  glad  to  see  "  Ex-Locomotive's" 
srvourabts  mention  of  the  new  G.  W.  single  engines. 
Ism  he  give  any  further  details  as  to  the  heating 
vrfaoe,  fire-grate,  Ac.,  and  their  performances  P 
i  "  Express  Driver"  would  kindly  take  the  trouble 
.  should  be  very  glad  if  be  would  give  a  table  of  the 
rmrious  classes  of  M.  B.  engines  now  in  use,  giving 
ihe  numbers  of  some  of  each  class,  stating  which 
iftve  oatside  cranks  or  otherwise,  and  adding  such 
nrther  particulars  as  he  may  be  willing  to  give. 
How  many  new  engines  by  Dubs  and  Co.  are  there, 
and  what  work  are  they  intended  for?  One  that  I 
saw  (No.  1290)  was  working  on  the  branch  from 
Lancaster  to  Morecambe. 

Can  any  one  tell  me  about  the  engines  in  use  on 
the  Lancashire  and  Yorkshire  ?  They  seem  to  have 
all  sorts.  Some  are  the  exact  counterpart  of  Mr. 
Bamsbottom's  6ft.  7Jin.  4-coupled  class,  and  seem 
to  have  been  built  at  Crewe ;  and  last  week  I  saw 
one  (No.  562,  I  think),  built  in  1876  by  Sharpe, 
Stewart,  and  Co.,  which  is  simply  Mr.  Stirling's 
engine  with  the  leading  wheels  coupled.  G. 

EXPRESS  ENGINES—  BBOAD  GAUGE. 

[11327.] — "Tib  wondrous  kind  of  yon  to  permit 
such  party  feeling  to  ventilate  itself  through  yonr 
columns  ;  but  since  you  do  so  and  "  A.  D.  C."  (in 
letter  11274)  advertises  for  "a  G.  W.  advocate"  in 
a  most  reproachful  style,  I  cannot  resist  the  tempta- 
tion of  offering  myself  for  the  post. 

Now  "  A.  D.  C."  has  proved  in  his  letter  that 
the  G.  W.'s  "  Dutchman"  is  faster  than  the  G.  N.'s 
11  Scotchman" — notably  in  the  case  of  Paddington 
to  Bath  and  King's  Cross  to  Grantham — so  I  need 
not  do  the  same.  I  will,  therefore,  compare  it  with 
its  rival  the  L.  and  S.  W.,  which  latter  line,  let  me 
tell  "  A.  D.  C,"  is  becoming  more  and  more  a  rival 
of  the  0,  W. 


Now  the  average  through  speed  of  the  ' '  Beeswing' 1 
is  (not  including  stops)  42{,  whereas  that  of  the 
"  Dutchman"  is  (including  stops)  46.  These  runs 
are  to  Exeter  of  course.  It  may  interest "  A.  D.  C." 
to  know  that  it  is  one  of  Pearson's  Oft.  engines  that 
came  to  grief  the  other  day,  leaving  only  three  of 
that  majestic  type  to  mourn  its  loss,  and  also  that 
the  sooner  the  remaining  ones  follow  their  sister  the 
more  will  Mr.  Armstrong  be  pleased.  The  above 
are  sad  facts  which  "  Express  Driver"  may  gloat 
over !  Apropos  of  the  retirement  of  the  old  B.  and 
E.  engines,  when,  may  I  ask  "  A.  D.  C,"  are  the 
new  G.  W.'s  coming  out?  Agreeing  with**  A.  D.  C," 
as  I  do,  I  cannot  help  seeing  the  G.  W.  most  wake 
up,  and  that  they  will  soon  do  so  is  the  fervent 
wish  of  B.  and  E. 


EXPBB8S  ENGINES— SPEED  OF 
TRAINS. 

[11328.1 — In  corroboration  of  the  statement  made 
by  "A.  D.  C."  (11274),  that  the  speed  of  the 
*  Flying  Dutchman,"  on  the  Great  Western  line, 
considerably  exceeds  that  of  the  Scotch  express  on 
the  Great  Northern,  by  reference  to  the  time  tables 
of  the  respective  companies  it  will  be  seen  that  the 
greatest  speed  on  the  G.N.  is  between  King's  Cross 
and  Peterborough,  761  miles  in  90  minutes  =  50  89 
miles  per  hour,  whereas  the  "  Flying  Dutchman," 
on  the  G.  W.  runs,  between  Paddington  and  Swindon, 
77i  miles  in  87  minutes  .=  53  27  miles  per  hour.  I 
Bubjoin  the  time  taken  by  the  "  Flying  Dutchman," 
between  London  and  Exeter,  by  which  I  was  a  pas- 
senger in  August,  1874,  which  I  carefully  noted  by 
aid  of  a  second  watch. 

Paddington  to  Slough    ...    18|  miles  in  22  minutes. 

Slough  to  Beading   171      ••      18  „ 

Beading  to  Didoot   17*      „     17  „ 

Didcot  to  Swindon   24J      „      28  „ 

Swindon  to  Bath    29*      „      31  „ 

Bath  to  Bristol   llj      „      17  „ 

Bristol  to  Exeter    75*      „     91  „ 

From  the  above  it  will  be  observed  that  the  dis- 
tance between  Slough  and  Didcot  was  run  at  the  rate 
of  60  miles  per  hour — 35  miles  in  the  same  number 
of  minutes,  and  taking  into  account  the  fact  that 
on  the  way  the  train  stopped  at  Swindon  11  minutes, 
Bath  6  ,minutes,  Bristol  11  minutes,  Taunton  4 
minutes,'  the  entire  distance  was  covered,  while 
actually  going,  at  an  average  rate  rather  exceeding 
60  miles  per  hour.  J.  W.  T. 


SPEED  Off  TRAINS. 

[11329. J — I  ass  that  a  rather  carious  change  has 
been  made  in  the  working  of  the  10.30  a.m.  Midland 
Scotchman — viz.,  that  on  reaching  Skipton,  the 
Edinburgh  portion  of  the  train  is  detached,  and 
sent  on  to  Carlisle,  while  the  Glasgow  portion,  after 
being  detained  10  minutes  at  Skipton,  is  sent  on  after 
the  Edinburgh  portion.  The  same  thing  occurs  in 
the  down  journey.  Surely  it  is  less  trouble  for  the 
Midland  Company  to  split  the  train  up  at  Carlisle 
than  at  Skipton.  Perhaps  "Express  Driver"  can 
give  a  good  reason. 

In  the  late  trip  across  the  American  continent  an 
engine,  No.  149,  with  outside  cylinders  16in.  by  24in., 
a  bogie  in  front,  and  four  coupled  wheels  5ft.  6in.  in 
diameter,  ran  from  Ogden  to  San  Francisco,  860 
miles,  in  23  hours,  being  driven  by  one  driver,  Hank 
Small,  all  the  way.  It  bad  to  ascend  all  the  grades 
of  the  Sierra  Nevada,  running  up  some  of  them 
unaided  at  35  miles  per  hour.  This  23  hours  includes 
many  stoppages  for  fuel  and  water,  and  says  a  great 
deal  in  favour  of  engines  with  front  bogies. 

L.  L.  Disley. 

[11330.] — Your  correspondent  "A.  D.  C,"  on 
broad  gauge  engines,  is  not  far  from  the  mark  in 
regard  to  the  11.45  (Dutchman).  It  is  true  the 
time  tables  show  imin.  and  Jmin.  But  that  makes 
little  odds  to  the  drivers  .-  their  time  is,  when  they 
leave  London  to  get  to  Swindon  as  soon  as  they 
can,  and  they  won't  get  there  much  before  1.12. 
The  Dutchman  has  made  quioker  runs  from  Swindon 
to  London  than  ever  was  made  on  the  down  journey 
in  modern  times,  although  some  26  or  28  years  ago 
there  were  some  very  quick  runs  made  from  Pad- 
dington to  Didcot  (distance  53  miles).  For  instance, 
W.  Cowel,  driver  of  the  Lightning,  started  from 
Paddington  and  stopped  at  Didoot  in  50m in.  A  few 
days  after  Mr.  Almond  did  the  same  distance  in 
47min.  with  the  engine  Great  Britain.  I  see  the  Great 
Northern  10.0  a.m.  from  King's  Cross  runs  to 
Grantham  without  a  stop,  distance  105i  miles,  and 
they  are  allowed  1 30  minutes  to  do  it  in.  Very  good 
running,  but  not  quite  so  quiok  as  on  the  broad 
gauge.  The  Dutchman  leaves  Paddington  at  11.45 
and  is  due  at  Bath  at  2.0 p.m.,  107  miles.  Time, 
135  minutes,  but  then  he  has  stopped  10  minutes 
at  Swindon.  The  Great  Northern  drivers  have 
more  time  on  their  hands  now  from  King's  Cross  to 
Grantham  than  they  had  when  they  stopped  at 
Peterboro'.  When  they  stopped  at*  Peterboro' 
they  had  90  minutes  to  do  the  76*  miles,  bnt  now 
they  ran  past  Peterborough  they  have  more  time 
proportionally  than  when  they  stopped  at  the  latter 
place.  Undoubtedly  the  11.45  is  the  quickest  train 


in  the  world.  The  following  is  the  time  from 
Paddington  to  Bristol :—  Paddington,  depart,  11.45 ; 
Swindon,  arrival,  1.12 ;  Swindon,  depart,  1.22 ;  Bath, 
arrival,  2.0. ;  Bath,  depart,  2.3.  There  is  more  time 
allowed  between  Bath  and  Bristol  than  anv  other  part 
of  the  journey,  18  minutes  allowed  for  11*  miles.  .  • 
has  often  been  dune  in  14  minutes,  starting  and 
stopping.  The  quickest  run  is  from  Paddington  to 
Swindon,  and  vice  versa,.  The  up  journey  has  been 
done  iu  modern  times,  starting  and  stopping,  in  79 
minutes.  Ex-Locomotive. 


PATENT  LAW. 
[11331.] — Patents,  like  other  things,  may  be 
treated  in  more  ways  than  one,  two,  or  three,  yet  no 
definite  single  course  be  ever  decided  upon,  because 
"  stick-in- the  muds"  think  it  is  more  expedient  to 
leave  things  in  statu  quo.  Thus  "  Philo's"  and 
Mr.  Winstanley's  views,  noted  in  the  English 
Mechanic  (p.  437,  letter  11183),  might  appear 
incompatible  and  irreconcilable  in  practice  when 
they  are  really  not  so  when  fully  explained.  For 
instance,  one  or  both  of  these  gentlemen  might  be 
going  on  the  hypothesis  that  ha  was  arguing  for  a 
practical  mode  of  dealing  with  inventors  and  inven- 
tions, before  a  court,  without  a  plan,  like  that  de- 
scribed in  "  Pickwick,"  wherein  the  judge  was  deaf 
or  asleep  and  the  jury  either  bewildered  or  indifferent 
to  the  issues  involved ;  yet  any  minute  the  judge 
might  wake  np  and  the  jury  become  practical, 
though  the  probabilities  were  School  Boards  would 
be  granting  degrees  in  sciences  and  arts,  or  teaching- 
social  and  political  economy  before  the  alphabet, 
before  any  such  consummation.  Seriously  speaking, 
though,  however  unobjectionable  the  arguments  of 
each  of  these  gentlemen  are  in  themselves,  no  prac- 
tical man  can  help  regretting  not  only  that  so  much 
inventive  and  other  power  should  be  wasted,  but 
that  it  should  be  thrown  away  on  a  mode  of  argu- 
ment long  ago  discarded  by  scientists  who  desire 
above  all  things  to  make  each  step  iu  advance  at 
least  sure,  and  controversy  something  higher  than 
scrambling  logomachy  or  syllogisms  without  odour 
or  pungency.  Controversy  under  strict  rules,  which 
excludes  hypothesis  equally  with  want  of  order,  is 
one  of  the  keenest  weapons  man  possesses,  and  is 
capable  of  solving  far  deeper  problems  than  anv  in- 
volved in  patent  rights,  as  yon,  Mr.  Editor,  have 
doubtless  over  and  over  again  proved.      Zano  4. 


[11332.]— I  havb  been  for  some  weeks  beyond  the 
reach  of  the  English  Mechanic,  but  on  my  re- 
turn have  read  the  letter  11200,  by"  Sanl  Bymea," 
concerning  which  I  wonld  beg  to  make  the  follow- 
ing remarks : — 

1st.  It  is  not  questioned  that  in  this,  as  in  all 
others,  it  is  necessary  to  look  at  both  sides  before 
forming  a  judgment,  my  objection  being  to  the  view- 
taken  from  the  inventor's  point  alone. 

2nd.  As  in  his  former  letter  he  questions  the 
advantage  of  the  articles  being  cheap,  and  in  his 
present  appears  to  object  to  being  supposed  to  think 
there  would  be  any  disadvantage  in  their  being  so 
I  can  only  assume  that  he  means  that  the  price  is  a 
matter  of  no  concern  or  moment  to  the  publio — in 
which  opinion  I  fancy  the  publio  will  hardly  join 
him. 

3rd.  There  is  no  need— at  any  rate  so  far  as  the 
present  discussion  is  concerned — of  any  attempt  at 
convincing  me,  or  any  one  else,  of  the  necessity 
of  patent  protection.  Modification,  not  abolition, 
has  been  suggested. 

4th.  It  is  certainly  "  not  worth  while  tearing  to 
pieces  "  any  judgment  whatever,  or  to  attempt  it. 
The  proper  course,  if  it  is  erroneous,  is  to  dissect 
and  expose  the  fallacy  of  it— a  very  different  opera- 
tion. 

5th.  I  presume  I  should  not  have  nsed  the  word 
idea,  as  it  is  ambiguous,  and  has  led  "  Sanl  Bymea  '* 
into  supposing  I  meant  an  abstract  or  general 
principle.  I  really  meant  the  mental  conception  of 
the  device.  I  admit  it  is  the  embodiment  of  this  con- 
ception that  is  patented,  but  this  does  not  alter  the 
point  to  which  I  have  been  careful  to  confine  myself. 

6th.  It  is  not  suggested  to  divide  the  prise  as 
"Sanl  Bymea"  mentions.  Indeed,  to  avoid  the 
remote  possibility  of  being  misunderstood  on  the 
point,  I  explicitly  stated  that  I  did  not  suggest  any- 
thing so  absurd. 

7th.  The  allusions  to  schoolboys  and  gamboge, 
and  to  my  being  able  a  few  years  henoe  to  purchase 
a  shipload  of  the  articles  referred  to,  only  serve  t» 
introduce  a  contemptuous  tone  that  oan  in  no  way 
enforce  the  truth  of  what  has  been  said,  and  need 
not  be  further  alluded  to. 

8th.  In  conclusion,  I  must  point  out  that  if 
Plimpton's  ease  is  an  unfortunate  one  for  opponents 
of  Patent  Law  it  does  not  affect  this  dienssion,  nor 
myself,  not  being  an  opponent  of  Patent  Law,  bnt 
one  of  those  who  at  present,  at  any  rate,  think 
modification  desirable. 

In  reiterating  the  opinion  that  the.  public  ought  to 
take  the  invention  at  the  patentee's  own  unrestricted 
terms  and  conditions,  "  Saul  Bymea  "  arrives  at  the 
precise  point  from  which  the  discussion  originated, 
and  the  circle  having  been  thus  completed  I  here- 
with drop  the  subject.  H.  B. 
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PAPER  BALLOONS. 

[11333. ]— Several  of  your  rot-respondent*  hare 
asked  for  information  on  this  subject.  I  hope  the 
following  instructions  may  help  them.  For  making 
paper  balloons  the  following  articles  are  required  : — 
A  cutting  bench,  12ft.  long  and  about  2jin.  thick, 
and  as  wide  as  yellow  pine  can  be  got  clean  and 
free  from  knots,  say,  14  to  18  inches ;  a  shoemaker's 
straight  knife,  a  paste-pot  and  paste,  and  three 
painter's  brushes— a  large  one,  a  medium,  and  a 
small;  coloured  paper  of  the  double-crown  size — 
via.,  each  sheet  20in.  x  30in.,  and  weighing  121b. 
per  ream.  Tissue  of  this  size  weighs  about  61b.  to 
71b.  per  ream,  but  is  not  necessary,  exoept  for 
foolishly  small  sixes,  and  is  very  expensive.  Some 
imperial  brown  paper  for  patterns— about  601b.  or 
701b.  per  ream— and  a  flat  3ft.  rule,  marked  in 
inches,  such  as  glaciers  use. 

I  hare  already  (Vol.  XIV.,  p.  102)  Riven  directions 
as  to  making  the  pattern  gores.  We  will  suppose 
this  to  have  been  dons,  and  the  balloon  to  be  made 
to  be  150in.  in  circumference,  with  12  gores.  For 
this  balloon  18  sheets  of  double-crown  121b.  paper 
will  be  required — say,  9  blue,  and  9  white.  Of  these 
8  bine  and  3  white  a  bo  u  Id  be  cut  in  two  at  the  fold, 
and  the  12  half-sheets  thus  obtained  should  be  joined 
to  the  12  whole  sheets,  so  as  to  make  up  6  blue  and 
6  white,  each  sheet  being  45in.  x  20in.,  less  the 
breadth  of  the  seam,  which  should  be  about  jin. 
wide. 

The  joining  of  paper  sheets  is  a  constantly- 
recurring  operation,  and  should  be  done  as  follows. 
In  the  case  supposed,  lay  down  a  blue  sheet,  with 
the  edge  which  is  to  be  joined  exactly  even  with 
the  edge  of  the  cutting  bench  next  yon ;  over 
this  lay  a  white  sheet,  with  the  edge  to  be  joined 
fin.  further  back  from  the  edge  of  the  bench,  so  as 
to  expose  fin.  of  the  blue  sheet  first  laid  down,  and 
no  more.  Next  lay  on  a  blue  sheet  in  the  same  way, 
exposing  jin.  of  the  white  sheet,  and  so  on  till  all 
the  12  sheets  are  laid  down,  jin.  of  each  of  them 
being  exposed  like  steps  of  stairs  ;  and,  lastly,  the 
ruler  is  laid  down  on  the  top  sheet,  exposing  only 
Jin.  of  the  edge  of  it.  Place  some  weights  on  the 
pile  of  sheets,  and  the  ruler  to  keep  all  steady,  and 
brush  all  the  exposed  edges  over  at  one  operation 
with  paste.  The  edge  of  the  lowest  sheet,  being 
even  with  the  edge  of  the  bench,  will  prevent  it 
from  being  soiled  with  paste,  while  the  ruler  will 
allow  the  upper  sheet  only  to  have  its  proper 
breadth  pasted.  The  12  additional  half-sheets  may 
now  be  laid  down  one  by  one  on  the  pasted  edges  of 
the  sheets  on  the  bench,  taking  care  to  match  the 
colours,  and  to  cover  the  whole  of  the  pasted  edge 
with  the  half-sheet  joined  to  it  in  each  case,  and 
when  all  are  joined  dab  all  the  joints,  without  dis- 
turbing the  pile,  with  a  oloth,  and  close  them  all  at 
one  operation,  when  the  weights  may  be  removed, 
the  sheets  separated,  and  laid  out  to  dry.  This 
makes  very  neat  seams  if  well  done.  The  operation 
of  joining  the  sheets  is  easier  if,  after  pasting  the 
exposed  edges,  the  whole  pile— weights,  ruler,  and 
all— is  moved  back  some  way  from  the  edge  of  the 
table,  without  disturbing  the  position  of  the  sheets 
in  the  pile,  and  then  prooeedmg  to  add  on  the  half- 
sheets.  To  out  out  the  gores,  lay  the  sheets  so 
joined  lengthwise  on  the  cutting  b*nch,  blue  and 
white  alternately,  and  on  the  top  of  the  pile  lay  the 
brown  paper  pattern  gore,  as  in  the  figure,  where 
A  8  C  D  represents  the  pile  of  sheets,  and  EFOH 
the  pattern.  Put  some  heavy  weight*  on  the  pat- 
tern between  E  and  F  H,  and  cut  through  all  the 
sheets  along  the  sides  E  F  and  E  H  with  the  knife, 
well  sharpened.  The  pieces  out  off  A  E  F  B  ana 
DEHC  must  now  be  joined  in  pairs,  the  side, 
A  B,  of  one  being  joined  to  the  side,  D  C,  of  the 
other.  The  12  pieces  thus  made  will  be  of  the 
shape,  B I  K  C,  and  when  dry  one  of  these  must 
be  joined  to  the  edge,  E  H,  of  the  gores,  so  as  to 
enable  them  to  be  completed.  To  do  this  leave  the 
weights  on  the  pattern  and  the  pile  of  gores  already 
cat  ont  undisturbed,  and  turn  back  the  pattern  gore, 
so  as  to  expose  the  edges,  F  H ;  then  lay  a  ruler 
across  the  upper  sheet  at  F  H,  so  as  to  expose  fin. 
of  it;  paste  that  fin.,  and  join  one  of  the  pieces, 
BIKC,  to  it,  according  to  colour,  and  turn  it 
towards  A  D  ;  do  the  same  with  the  rest,  and  when 
they  are  dry  turn  them  all  back  again  on  the  pattern 
gore,  put  weights  on  it  between  F  H  and  G,  and 
finish  the  cutting  out  of  the  gores  as  before. 
Lastly,  cut  off  the  joints  of  the  gores  at  E.  so  as  to 
leave  them  all  about  lin.  wide  there.  There  will  be 
almost  no  waste,  and  the  process  is  very  easy  and 
rapid  if  the  upper  part  of  the  gores  is  well  weighted, 
and  not  disturbed  till  the  whole  of  the  gores  are 
out  out. 

To  pnt  the  gores  together,  and  form  the  balloon  :— 
Lay  down  a  blue  gore  on  the  benoh,  with  the  neck 
end  at  your  right  hand ;  over  this  lay  a  white  gore 
fin.  nearer  you  than  the  blue  one,  so  as  to  expose 
jin.  of  the  blue  gore  on  the  side  furthest  from 
yon.  With  the  small  brush  paste  the  whole  exposed 
part  of  the  blue  gore,  turn  up  the  pasted  part  upon 
the  white  gore,  and  close  the  seam  down  all  along 
with  a  cloth.  A  few  weights  should  be  put  upon 
the  gores,  when  laid  down,  to  keep  them  steady. 
Now  turn  the  two  gores  end  for  end,  so  that  the 
neck  ends  are  at  your  left  hand,  keeping  the  white 


gore  uppermost ;  lay  down  a  blue  gore  on  this  white 
one,  exposing  jin.  of  this  white  gore  on  the  side 
farthest  from  you ;  paste  the  exposed  part  of  the 
white  gore,  turn  it  up  over  the  blue  one,  and  close 
the  seam  as  before.  Proceed  thus,  laying  down  a 
blue  and  white  gore  alternately,  turning  the  gores 
you  have  joined  end  for  end  after  making  each 
seam,  and  always  keeping  the  same  side  of  the 
gores  uppermost.  The  last  gore  put  on  will  be 
white,  and  when  joined  will  have  a  single  edge  next 

Su.  Turn  back  this  single  edge  away  from  you, 
dins  this  white  gore  down  the  middle,  so  as  to 
have  this  single  edge  projecting  beyond  the  seams 
you  have  made  on  the  side  furthest  from  you. 
Turn  the  pile  of  gores  upside  down,  so  that  this 
white  gore  so  folded  back  will  be  at  the  bottom, 
with  its  single  edge  projecting  beyond  the  seams 
on  the  side  furthest  from  you.  Fold  back  the  single 
edge  of  the  gore  first  laid  down,  a  blue  one  now  on 
the  top,  and  lay  the  single  edge  of  the  white  gore  (at 


the  bottom),  so  as  to  expose  jin.  of  the  white  gore, 
which  paste,  and  turn  over  on  the  blue  gore,  and 
complete  the  balloon.  See  that  the  seams  are  not  stuck 
together,  and  leave  the  balloon  to  dry,  without  dis- 
turbing the  folds.  When  dry  open  as  mueh  of  the  head 
of  the  balloon  as  will  enable  you  to  paste  on  a  circle 
of  calico  with  a  tape  loop  previously  fitted  to  it  so  as 
to  close  the  hole  left  by  the  small  piece  which  has 
been  out  off  the  gore  at  the  top,  and  fit  a  ring  of 
iron  wire  (No.  14)  to  the  mouth,  parting  about  half 
an  inch  of  the  mouth,  and  turning  in  the  paper  over 
the  ring  with  two  cross  wires  well  arched  up  into  the 
balloon  to  support  the  pad  of  cotton.  The  weight 
of  this  balloon  without  the  pad  should  be  7}  ounoes. 
Half  an  ounce  of  cotton  and  4  fluid  ounoes  of  spirits 
of  wine  will  inflate  it,  and  it  should  lift  3  ounces 
well.  I  will  in  another  letter  add  a  very  few  more 
words  upon  some  other  sizes  and  the  proper  means 
of  inflation,  &c.  J.  7.  E. 

AIT  IMPROVED  BICYCLE. 
[11331.]— THE  manifold  improvements  which  have 
been  introduced  into  the  modern  bicycle  have  culmi- 
nated in  a  machine,  which,  for  the  purposes  for 
which  it  is  intended,  is  almost  perfect.  But  the 
peculiar  mode  of  propulsion  limits  the  diameter  of  the 
driving-wheel,  and  its  speed  in  proportion,  to  the 
length  of  the  legs  of  its  rider,  and  the  result  is 
that  we  rarely  find  one  with  a  diameter  of  more 
than  5ft. 

Now  any  bicycle  that  will  allow  of  an  increase  in 
this  dimension,  with  comfort  to  its  rider,  cannot  but 
be  regarded  as  a  desideratum,  and  the  following  is 
a  description  of  a  machine  which  has  been  designed 
for  this  purpose. 

In  the  sketch,'  D  is  the  driving-wheel,  having  two 
cranks  on  its  axle,  at  right  angles  to  each  other,  and 


W  is  the  leader.  The  lever,  L,  which  is  connected 
with  the  large  wheel  has  a  Blot,  S,  cut  in  it,  by 
whioh  it  oscillates  on  the  pin,  P,  and  moves  with 
the  revolutions  of  the  wheel. 

This  lever  can  he  conveniently  worked  by  the  legs 
from  the  saddle,  S,  and  in  the  position  represented 
where  the  lever  shown  is  not  producing  muoh  effect, 
the  rider  is  pressing  with  full  force  on  the  other. 

The  steering  apd  stopping  can  be  arranged  as  in 
the  ordinary  machine,  and  thus  we  have  a  bicycle 
whioh  will  allow  of  the  driving  wheel  to  be  increased 
to  any  size  compatible  with  lightness,  whilst  it  pos- 
sesses all  the  advantages  of  the  ordinary  one. 

BUdovalve. 


CACHEXIA  AND  Q.UACKEBY. 

[11335.}— At  p.  492  a  correspondent  signing  him- 
self "  Anti-Humbug,"  and  who  therefore  may  fat 
regarded  as  being  desirous  of  imparting  and  leamiaj 
nothing  but  what  is  true,  makes  a  reply  to  "Ctcsexir 
(26345),  that  in  the  interests  of  common  honestj  I 
cannot  let  pass  without  comment.  He  begun  hy 
telling  us  that  he,  after  undergoing  martyrdom  it 
the  hands  of  three  medical  "  presidents  "  (whiter* 
that  may  mean)  for  the  cure  of  debility  and  defects 
circulation,  threw  away  their  murdering  matenah, 
iron  and  sino,  and  took  to  cod-liver  oil,  and  cold  bath- 
ing and  exercise.  Ah !  Mr.  "  Anti- Humbug,"  if 
you  only  knew  how  many  cachectic  patients  vat 
totally  incapable  of  digesting  cod-liver  oil,  and  4 
taking  exercise  and  cold  baths,  before  they  had  had  tfe 
deficiency  of  iron  supplied  to  the  blood,  and  bin 
the  stomach  would  retain  cod-liver  oil  or  even  tai 
oil  from  fat  bacon,  perhaps  you  would  not  he  m 
ready  to  decry  the  use  of  iron.  The  fact  of  tb 
matter  is,  as  I  have  so  repeatedly  pointed  out  a 
these  pages,  amateur  prescribers  forget  and  lent 
out  of  account,  idiosyncrasy.  In  no  two  pensDi 
does  the  same  disease  produce  the  same  retclti ;  a 
no  two  persons  will  the  same  medicament  befo&otsi 
by  exactly  the  same  effects.  Another  point  lis  that 
very  often  a  medicine  will  have  produced  a  cbaBjt 
in  the  nutrition  of  the  body,  which  continue!  loir 
after  the  exhibition  of  the  medicine,  but  of  which  tat 
patient  is  not  cognisant  until  some  time  after  vha 
the  whole  system  begin s  to  respond  to  the  imprord 
state  of  the  digestive  organs.  Of  this  I  ban  hai 
several  convincing  proofs,  but  at  no  time  socleariji* 
last  year  when  a  dear  friend  of  mine  was  itriefca 
with  siokness  while  residing  with  me.  The  medio! 
attendant,  with  whom  I  am  on  most  friendly  term 
recognising  the  complaint  aa  a  result  of  supprensi 
perspiration,  ordered  a  diaphoretic  mixta  re  coetta- 
ing  acetate  of  ammonia,  the  taste  of  which  n» 
partially  masked  by  camphor.  Now  this  friend  4 
mine  had  previously  had  similar  attacki,  an! 
bad  been  accustomed  to  treat  himself  with  rpirs 
of  mindererue,  simple  and  pure  (acetate  of  amaou 
solution).  Not  making  so  rapid  a  recorerys? 
usual  he  attributed  it  to  the  medicine,  which  h 
said  was  disagreeing  with  him  and  poisoning  ha' 
So  he  threw  away  the  bottle  and  sent  for  ton 
spirit  of  mindererus,  and  on  recovery  declared  h* 
should  have  died  bad  he  continued  the  old  medio* : 
And  yet  he  had  been  taking  the  same  thing  all  tk 
time. 

"  Anti- Humbug's "  conclusions  are  amtuior 
My  big  toe  nails,"  says  he,  "  dropped  off  o>tt 
black,  new  ones  having  grown  underneath,  whin 
showed  how  bad  my  blood  must  have  been."  I  nj- 
self  see  no  connection  between  the  two  ideas,  nor 
have  I  ever  heard  before  of  cachexia  having  "  bkd 
nails"  as  a  symptom.  The  meaning  of  "the 
softening  of  the  blood  "  is  to  me  a  mystery,  u 
cachexia  the  blood  is  generally  thin  and  poor— v 
wanting  in  red  corpuscles  and  iron.  So  I  prow* 
that  "  Anti-Humbug's  "  cachexia  muit  hare  b*s 
of  a  special  kind  if  bis  blood  were  hard.  I  as 
delighted  to  find,  however,  that  his  digestion  *v 
so  good  as  to  enable  him  to  take  cod-liver  oil  a* 
plenty  of  those  splendid  tonics,  fresh  air  and  coal 
bathing,  and  so  regain  good  health  ;  bnt  let  huncot 
abuse  medical  men,  because  they  in  all  probabihrf 
with  their  "murdering  materials,  iron  and  nor. 
have  enabled  him  to  digest,  and  to  bathe  and  tab 
exercise.  In  fine  I  will  say,  whatever  raises  the  tot* 
of  the  system  generally  will,  in  all  diseases  of  debihtj. 
tend  to  the  recovery  of  the  patient.  Where  then  « 
special  indications  of  any  special  wants,  such  as  to 
in  rachitis,  of  iron  in  cachexia,  of  potash  in  «* 
other  complaints,  of  phosphoriaed  matter  in  other*, 
supply  these,  either  by  appropriate  foods  or  medic* 
ments.  Avoid  all  quacks,  and  exoept  in  very  rej 
simple  cases  all  amateur  dabbling,  which  after  all » 
but  a  very  inferior  kind  of  medical  knowledge, 
fined  to  a  few  particular  oases,  and  without  ag 
power  of  diagnosing  the  peculiar  idioayneraiy  o»  <* 
patient,  or  the  peculiar  form  of  the  disease ;  but  gof» 
a  respectable  medical  man,  one  who  has  made  roc 
disease  a  speciality  if  possible,  and  have  faith  w  k» 
One  Who  Has  Been  HI. 


MUSICAL  EDUCATION  IBf  MOLAiT 
[11336.]— I  shall  hope  to  see  letters  from  jo* 
many  musical  correspondents  on  this  subject,  asd" 
it  should  turn  out  that  we  really  are  behiribasda 
musical  education,  I  shonld  like  to  hear  wag 
creations  can  be  made  by  way  of  finding  a  rssjty 
Just  now  I  am  too  busy  to  follow  up  the  asbjectw 
any  degree  of  exhaustion,  but  I  would  say  that » 
Bottone's  letter  rather  helps  to  establWh  Bjp» 
tion  than  otherwise.  He  omits  to  notioe  the  J» 
statement  quoted  from  Mr.  Cole,  or  possibly  pa»" 
in  one  with  the  second— that  foreign  D*Uoa>l^l 
further  advanced  in  the  cultivation  of  mono  taw 
England ;  bnt  at  the  same  time  that  he  f0™"*"*?"! 
statement  of  Mr.  Cole's,  he  explains  that  M  «• 
not  mean  study  by  cultivation.  What  Mr-  BoW 
knows,  and  what  I  suppose  no  one  will  "UP°W? 
that  in  Italy  the  practice  of  singing  and  the  P»£** 
of  music  is  more  general  than  in  thu  country, 
simply  because  a  love  of  music  is  a  cnaractensne  * 
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the  Italian  race— 13  an  inherent  taste,  probably,  as  he 
fays,  dne  to  climatic  influences.  Mr.  Bottoae  also 
is  careful  to  point  out  that  no  amount  of  teaching 
will  produce  the  result  that  is  seen  in  Italy  :  in  other 
words  no  amount  of  "cultivation"  or  "educa- 
tion" of  the  masses  by  Government  or  any  other 
funds  will  enable  the  British  race  to  acquire  that 
innate  musical  taste  of  the  Italians.  For  aught  I 
know,  beyond  a  conservatoire  or  two,  there  may  be 
no  schools  for  teaching  music  id  Italy— that,  in  fact, 
music  being  a  natural  gift,  it  is  not  taught  to  the 
masses  ;  but  here  there  is  certainly  no  "town" 
without  its  music  classes,  scarcely  a  village  I  should 
think,  while  every  place  of  1,000  or  so  of  inhabi- 
tants, has  a  village  band  (not  drum  and  fife).  Music 
is  now  in  the  curriculum  of  the  School  Boards  (at 
least,  the  large  ones),  and  singing  has  always 
formed  a  feature  in  every  national  school.  It  is 
not  for  want  of  teaching  nor  for  want  of  ability 
that  music  is  not  so  general  an  accomplishment  in 
this  country,  but  for  want  of  decent  "  climate,"  the 
glorious  sun,  the  clear  blue  sky,  and  the  pure  air. 
Hence  when  Mr.  Cole  can  alter  this  aud  can  give 
us  a  better  climate,  he  may  find  that  he  has  also 
created  a  more  widespread  love  of  music.  I  must 
hold  to  my  statement  that  in  this  country  there 
are  many  musical  amateurs  who  yield  to  foreigners 
neither  in  ability  nor  love  for  the  art.  Mr.  Bot- 
tone  seems  to  have  understood  this  to  refer  to 
number,  not  quality.  Fifty  Italian  "  decent  " 
singers  would  not  destroy  the  fact  that  we  had 
one  English  "decent"  singer.  I  do  not  suppose 
that  Mr.  Bottone  means  that  none  of  our  ama- 
teurs are  equal  in  ability  to  foreigners.  For  the 
reason  above  given  I  cannot  devote  more  time  to 
the  subject  just  now,  but  if  I  leave  it  in  the 
hands  of  " E.  J.  P.,"  "Fiddler,"  Mr.  Audsley. 
Mr.  Bottone,  and  last,  but  not  least,  "A.  G.," 
it  will  receive  full  treatment. 

8aul  Bymea. 

[11337.]— Although  "Saul  Rymea"  has  gene 
atraight  to  the  mark  when  he  says  that  English  taste 
in  music  is  chiefly  condemned  by  the  florid,  artificial 
class  of  professors,  it  must  be  admitted  that  S. 
Bottone's  opinion,  as  to  the  great  superiority  of  the 
foreigner  in  respect  to  the  gifts  of  musical  passion 
and  fire,  is  strictly  correct,  without  any  exaggeration 
or  prejudice.    Indeed,  this  is  so  natural  a  result  of 
the  vast  difference  in  the  temperumont  and  entire 
natures  of,  say,  the  Italian  and  English  peoples,  that 
it  would  be  idle  to  deny  its  existence.  The  emotional 
foreigner,  with  intense  passions,  which  can  be  easily 
and  quickly  swayed  by  all  those  refined  sensual 
influences  with  which  art  holds  universal  dominion 
over  human  nature  in  more  or  less  degree,  must 
necessarily  be  far  more  susceptible  to  the  impressions 
springing  from  so  potent  a  power  as  music,  than  a 
people  whose  chief  characteristic  is  a  quality  quite 
the  reverse  of  their  own — sternness,  reserve,  or 
silence,  as  Carlyle  puts  it.    But,  while  allowing  this 
a*  a  palpable  fact,  I  see  no  reason  why  we  English 
axe  to  admit  any  great  inferiority  in  musical  taste 
generally.    Is  it  true  that  glowing  passion  and  the 
more  ardent  emotions  of  the  soul  are  the  only 
requisite  elements  of  true  music  ?  Is  there  no  charm 
in  more  homely  sweetness,  in  simple  grandeur,  in 
pastoral  melody  ?   Your  correspondent  says  : — "  I 
believo  we  in  England  are  making  rapid  strides  in 
the  direction  of  getting  this  good  taste,  which  con- 
sists "Ac.     Now  this,  with  the  few  lines  which 
follow,  seems  to  plainly  imply  that  English  musical 
education  is  at  present  in  an  unsatisfactory  and  in- 
complete state,  waiting,  as  it  were,  for  the  contact 
of  more  highly  gifted  nations  to  rouse  it  from  an  un- 
worthy sluggishness  and,  in  a  measure,  create  it 
anew.    From  this  view  I  dissent  most  strongly. 
The  fact  is,  in  many  instances,  what  is  called  in- 
feriority i3  simply  difference  in  style,  and,  in  a  very 
great  measure  I  think  that  may  be  said  now.  That 
oar  music  differs  from  that  of  the  Continent  in  style 
or  character  is  no  presumption  that  it  is  below  it  in 
quality.   [I  may  remark  here  that  I  am  estimating 
the  musical  standing  of  a  nation  by  the  work  of  its 
composers,  because,  as  they  are  really  the  outcome 
of  the  people  in  general,  I  take  this  way  of  comparing 
to  be  as  satisfactory  as  any  other.]  lAddison'B  defini- 
tion of  the  predominant  characteristic  in  the  old 
ballad  of  "  Chevy  Chase  " — "  majestic  simplicity  " — 
may,  I  think,  be  well  applied  to  our  style ;  which 
will  be  seen  on  a  slight  study  of  such  examples  as 
Shield's  "  The  Thorn,"   or  Calcott's  "  Forgive, 
blest  Shade,"  while  almost  any  of  Verdi's  popular 
pieces  will  serve   to   show  the   vast  gulf  that 
divides  the  two  styles.    And,  with  this  difference 
plainly  before  us,  we  may  very  reasonably  ask  why 
our  taste  needs  improving ?    Might  not  the  same  be 
As  pertinently  said  of  that  musical  taste  which  pro- 
duced what  are  now  known  as  "  Moore's  Melodies  ;" 
or  of  the  education  which  has  given  us  for  its  re- 
sult, such  sweet  old  songs  as  "  Auld  Robin  Gray," 
or  "  Robin  Adair  r"    These,  like  our  own  music, 
are  far  simpler  and  more  homely  than  the  passionate 
melodies  of  Italy  ;  but  it  is  probable  that  but  few 
critics  would  care  to  have  them  altered  or  "  im- 
proved "  by  any  influence,  Continental  or  otherwise. 


passage  in  Signor  Selimo  Bottone's  letter  which 
seems  to  show,  very  conclusively,  the  utter  impos- 
sibility of  it.  He  says  that  the  more  intense 
passion  and  poetry  in  the  Italian  nature  is  to  be 
attributed  to  'climatic  influences" — "the  glorious 
sun,  the  clear  blue  sky,  the  fresh  air,"  Ac.  In  this 
he  is  right  without  doubt,  and  Buch  being  the  case, 
how  is  it  possible  that  we  can  materially  change  in 
this  respect,  while  our  climate  (and  with  it,  our 
natures)  remain  as  at  present?  It  seems  evidont 
that,  until  England  and  her  people  undergo  a  vast 
alteration,  physical  and  psychological,  no  such  re- 
volution is  possible.  We  shall,  doubtless,  steadily 
improve  in  common  with  the  rest  of  the  musical 
world  ;  but  no  other  change  can  be  expected,  and 
with  all  due  deference  to  those  who  are  better  qualified 
to  judge  than  myself,  I  submit  that  none  other 
need  be  wished  for.  Geo.  Weaver. 


he  is  told  that  he  is  entangling  himself  in  the  cob- 
webs'of  metaphysics  and  yet  his  appeal  means  nothing 
else  than  a  request  to  the  trained  scientific  intellect 
to  abandon  all  its  objects  and  all  the  methods  by 
which  it  is  trained,  and  indeed  created,  to  turn 
itself  to  the  objects  and  methods  of  metaphysicians. 
The  object  of  science,  that  is,  what  we  call  modern 


FORECASTING  8TORMS. 

[11338.]— So  far  as  I  understand  Mr.  Wenley's 
theory,  as  described  in  letter  11273,  it  appears  from 
it  that  at  present  our  immediate  atmosphere  is  so 
surcharged  with  cold  air  from  the  north  as  forcibly 
to  hold  its  position  against  the  mild  striving  of  the 
current  from  tho  south.  Consequently  the  equili- 
brium which  should  prevail  is  overbalanced,  and 
thus  we  may  confidently  expect  that  when  the  current 
from  the  south  Bhall  succeed  in  asserting  its  rights 
and  in  pursuing  its  way  through  our  cold  polar  air — 
as  it  certainly  will  do  at  some  future  time,  it  being 
now  overdue — we  shall  be  visited  by  a  series  of 
storms  of  nnprecedentedly  severe  character.  Accord- 
ing to  Mr.  Wenley  this  rule  is  absolute,  but  I  think 
his  theory  is  one  open  to  objection.  Assuming  that 
we  are  exposed  to  two  opposing  currents  of  air,  one 
cold  from  the  north  pole  and  the  other  warm  from 
the  equator,  that  the  one  seeks  to  force  its  way  south 
and  the  other  north,  it  is  evident  that  each  in  its 
journey  becomes  modified,  the  warm  current  be- 
coming less  warm  and  the  cold  current  less  cold,  so 
that,  necessarily,  at  the  point  of  contact,  the 
velocity  and  relative  incongruity  of  each  becomes 
considerably  abated.  Therefore  we  may  conclude 
that,  when  the  time  arrives,  Boreas  from  the  north 
will  gracefully  retire  before  the  advances  of  his  mild 
sister  from  the  south  without  that  internecine 
quarrel  occurring  between  them  which  in  its  conse- 
quences is  to  be  attended,  according  to  Mr.  Wenley's 
theory,  with  such  deplorable  results  to  our  poor 
planet,  although  it  has,  at  any  rate  since  the 
Noachian  deluge,  served  us  on  tho  whole  pretty  well 
in  respect  of  Beed  time  and  harvest,  summer  and 
winter. 

Chelmsford,  July  29,  187C.       I.  F.  Ballard. 


REMARKABLE  STORM. 

[11339.]— Thk  information  that  has  come  to  hand 
relative  to  the  severe  hailstorm  of  Sunday,  July  23, 
is  as  follows :  —  About  the  time  mentioned  by 
"  A.  E.  L.,"  the  Btorm  was  very  severe  at  Totten- 
ham-park, and  it  was  also  very  severe  about  this 
time  in  the  north-western  part  of  Walthamstow. 
In  the  central  parts  of  Walthamstow,  it  com- 
menced about  20min.  past  8  p.m.,  and  terminated 
about  lOmin.  past  9.  It  was  also  felt  at  Leyton 
and  Stratford.  I  have  not  heard  of  any  further 
localities,  nor  do  I  know  from  report  if  the  storm 
bunt  simultaneously  over  the  area  embraoed  by 
Wood  Green,  on  the  north-west  of  Walthamstow, 
and  Stratford  on  the  south,  except  that  at  Tot- 
tenham it  occurred  during  evening  service. 
Perhaps  pome  readers  residing  east  and  west  of  this 
area  mny  contributo  further  information  as  to 
whether  they  experienced  the  storm  or  not. 

W.  B.  Birt. 


MODERN  SCIENCE. 
[11340.] — Not  having  access  where  I  am,  to  my 
previous  letter  (11233),  or  to  that  of  "  Aletheus," 
to  which  it  was  a  reply,  I  am  under  a  disadvantage 
in  replying  to  his  present  letter  (11277,  p.  534.)  I 
regret  this  because  "  Aletheus  "  appears  somewhat 
hurt  by  some  of  my  previous  remarks,  and  I  am  not 
conscious  of  auy  just  reason  for  this.  Not  only  is  it 
the  case,  us  he  truly  says,  that  "  the  question  at  issue 
must  not  be  regarded  as  a  personal  one,"  but  I  have 
no  consciousness  of  any  intention  of  administering 
any  "  severe  rebuke."  The  remark  that  "  'Aletheus 
utterly  misunderstood  the  whole  meaning  and  scope 
of  modern  science"  was  not  meant  as  any  reproach 
upon  him,  nor  to  convey  to  him  any  imputation  of 
ignorance,  and  the  other  errors  upon  which  he  some- 
what tenderly  dilates.  It  was  simply  intended  to 
point  out  that  "Aletheus"  was  asking  of  science 
that  which  is  not  within  its  scope  and  reproaching 
science  with  failing  to  fulfil  duties  which  it  is  not 
within  its  province  to  undertake.  He  repeats  this 
same  error  in  his  present  letter,  when  in  the  latter 
part  of  it  ho  describes  himself  as  one  "  looking  for 
assistance  to  the  trained  scientific  intellect,"  and 
asking  it  to  "constitute  mau.aud  not  science,  the 
great  object  of  your  solicitude."  "  Aletheus  " 
appears  to  recognise  that  this  appeal  is  neither 


And,  by  the  bye,  putting  aside  the  question  whether  I  ""very  intelligible  nor  very  well  founded,"  but  the 
sachathing  would  be  desirable  or  not,  there  is  a  |  odd  part  of  the  matter  is,  that  he  feels  offended  when 


science  ' — is  the  study  of  nature — of  the  relations  of 
matter  and  force.  Man  comes  within  this  field  only 
as  he  forms  part  of  nature,  and  science  is  now  very 
earnestly  engaged  in  the  study  of  man  in  this 
respect  —  that  is,  in  his  animal  frame,  in 
the  laws  of  its  healthy  developmont  and  opera- 
tion, and  in  the  mode  of  connection  between  this 
animal  frame  and  his  intellectual  and  moral  nature. 
But  "  Aletheus,"  of  course,  means,  by  the  study  of 
man,  that  of  his  moral  aud  intellectual  nature,  and 
all  that  can  be  said  is,  that  at  present  these  are  out- 
side of  both  the  objects  and  methods  of  real  science  1 
they  belong  properly  to  the  social,  political,  and 
religious  range — that  is  to  say,  to  the  metaphysicians. 
"  Aletheus,"  then,  in  his  condemnation  of  science, 
does,  as  I  pointed  out,  lay  the  blame  of  all  the 
wrongs  he  deplores  upon  the  wrong  persons,  and 
reproaches  science  for  failing  to  do  that  which  it 
has  never  pretended  to  attempt.  When  science 
has  mastered  the  ground  which  it  is  at  present 
cultivating — that  is  to  say,  when  the  at  present 
infant  science  of  biology  has  grown  to  manhood — it 
will  be  time  to  ask  its  professors  to  apply  it  prac- 
tically to  the  elevation  of  mankind  and  to  the 
depleting  of  prisons,  poorhouses,  &c.  But,  as 
"Aletheus"  says  that  the  similar  remark  I  made 
before  is  "  a  gratuitous  assertion,"  there  can  be 
no  difficulty  in  showing  what  I  meant  by  saying 
that  modern  science  already  knows  how  to  master 
crime,  &c.,  but  that  its  knowledge  cannot  be  applied 
because  of  opposing  interests,  &e.  Science  knows, 
for  instance,  that  all  the  tract-distributing  in  the 
world,  with  all  its  accompaniments  (and  I  have  no 
wish  or  intention  to  depreciate  either  these  or  the 
excellent  intentions  of  those  who  do  these  works), 
will  never  purify  a  population  who  are  forced  to 
live  in  degrading  conditions.  But  is  science  to 
blame  that  it  cannot  force  the  owners  of  property 
to  provide  wholesome  and  decent  dwellings — is  it 
not  rather  to  be  credited  with  the  fact  that  its 
teachings  are  really  operating  to  some  extent  in 
this  direction  ?  Science  knows  that,  to  grow  healthy 
virtuous  men  and  women,  we  must  breed  them  on 
the  same  laws  as  we  breed  other  excellent  animals. 
Is  science  to  be  blamed  if  a  man  marries  a  woman 
because  she  has  money,  or  dances  nicely,  or  sings, 
or  is  pretty,  but  never  asks  either  whether  she  is 
likely  to  be  the  mother,  or  he  the  father,  of  healthy 
and  perfect  children  who  will  become  virtuous  and 
noble  men  and  women  ?  Science  will  tell  any  one 
who  asks  that  the  offspring  of  the  scrofulous,  the 
drunken,  the  semi-starved,  and  the  vicious  are  likely 
to  reproduce  the  conditions  of  their  parents.  Can 
science  prevent  these  classes  having  offspring?  But 
scionce  is  spreading  ideas  of  this  kind  abroad,  and 
is  thus  justifying  the  analogy  I  drew,  and  which 
"  Aletheus"  objects  to,  between  the  slow  workings 
of  science  towards  ameliorating  tho  lot  of  man,  and 
the  effects  of  the  Suez  Canal  in  changing  the  desert 
into  cultivated  land,  as  to  which  some  information 
is  given  p.  532. 

But  now  I  must  point  out  to  "  Aletheus  "  that  he 
scarcely  does  me  justice  in  his  opening  remarks.  It 
is  quite  true  that  I  said  some  time  ago  that  I  had 
small  respect  for  mere  words,  because  the  only  use 
of  words  is  to  convey  a  meaning,  and  when  the 
meaning  is  indefinite,  words  are  entitled  to  no  par- 
ticular respect ;  on  the  other  hand,  when  the  mean- 
ing a  word  i3  intended  to  convey  on  a  particular 
occasion  is  defined,  arguments  based  upon  some 
other  meaning  which  may  be  given  it  are  entitled  to 
no  respect  at  all.    It  is  true  also  that  I  used  the 
expression  "Science  cares  nothing  whatever  about 
facts,"  and,  as  "Aletheus"  says,  gave  it  typo- 
graphical emphasis.    I  did  do  so  for  the  express 
purpose  of  teaching  a  great  truth  by  an  apparent 
paradox,  and  defined  afterwards  the  meaning  I  in- 
tended to  convey.    That  truth,  which  "Aletheus" 
ignores  while  basing  his  remarks  on  the  mere  words, 
is  that  while  science  is  absolutely  based  upon  facts, 
aud  stirs  no  further  than  the  facts  will  lead  it,  the 
facts  themselves  are,  to  science  itself,  only  the  way- 
marks  which  point  to  the  road  to  be  travelled  ;  the 
object  of  science  is  not  the  facts,  but  the  explana- 
tion of  the  facts ;  the  actual  stndy  of  the  purely 
scientific  mind  (to  which  "Aletheus"  was  appeal- 
ing) is  to  discover  the  operating  causes  which  bring 
about  the  facts  themselves.    The  facts  may  be 
valuable  or  not  to  the  jiractical  man  1  to  the 
scientific  man  only  those  facts,  great  or  small, 
are  valuable  which  enlighten  him  as  to  theory — 
i.e,  as  to  the  meaniug  of  the  mere  facts.  The 
latest  of  the  interesting  facts  is  the  discovery  by 
Mr.  Crookes  of  the  radiometer.    The  rotation  of  the 
vanes  under  the  influence  of  light  is  a  fact ;  but,  if  that 
were  all,  the  radiometer  would  be  simply  a  toy  about 
as  interesting,  when  its  novelty  is  over,  as  a  child's 
windmill.    Science  takes  this  fact  and  proceeds 
inquire  "  Why  do  the  vaneB  rotate?"  and  from  t 
scientific  aspect  that  is  the  only  importance  of  the 
fact.    The  unscientific  at  once  rest  upon  the  fact 
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assume  that  there  is  a  discovery  of  a  new  force  pre- 
viously an  known,  and  begin  to  ask  if  it  will  not 
supersede  steam.  The  scientific  suspect  that  the 
discovery  is  (and  none  the  less  interesting  or  credi- 
table to  the  ingeanity  of  its  discoverer)  simply  a  new 
mode  of  action  of  already  well-known  laws,  and  are 
interested  in  it  mainly  in  order  to  discover  the  truth 
about  its  action.  But  this  is  a  very  different  matter 
from  the  mere  groping  about,  instrument  in  hand,  for 
facts,  like  a  child  hunting  butterflies  with  his  net. 
This  latter  is  the  portrait  Aletheus  drew  of  "  modern 
soienoe,"  and  all  I  have  sought  to  do  is  to  point  out 
that  his  portrait  is  only  a  bad  caricature. 

Sigma. 

LIVING  AT  HIGH  PHE88TJBJ5. 
1.11341.}— W«  are  living  in  an  age  of  wonderful 
activity.  This,  in  a  great  measure,  is  owing  to 
modern  scientific  discoveries  and  inventions,  which, 
by  partially  annihilating  space  and  time,  have  giveu 
an  unparalleled  impetus  to  commercial  enterprise 
and  financial  speculation.  People  nowadays  are  not 
satisfied  if  they  cannot  perform  the  work  of  a  week 
in  a  day,  of  a  month  in  a  week,  and  of  a  year  in  a 
month.  There  is  a  preternatural  activity  abroad— 
a  struggle  and  a  strain  to  succeed  well  in  life — wh  ch 
is  anything  but  sound  or  salutary.  Such  an  un- 
promising state  of  affairs  has  caused  a  medical  writer 
to  remark  that,  "  if  one  of  our  ancestors,  but  a  cen- 
tury ago,  were  suddenly  resuscitated  and  made  to 
undergo  the  toil  aud  mental  labour  of  our  days,  he 
could  aot  endure  it."  It  does  not  follow,  however, 
that  because  those  of  the  present  generation  are 
apparently  inured  to  this  high-pressure  living,  that 
no ,  ill  results  accrue.  An  abnormal  condition  of 
existence  cannot  be  persisted  in  with  impunity. 
Indeed,  the  most  reliable  authorities  pronounce  that, 
as  a  nation,  we  are  forming  a  scourge  to  punish,  not 
alone  ourselves,  but  posterity. 

To  "  make  haste  slowly  is  a  wise  apophthegm. 
But  the  tendency  of  the  age  is  exactly  the  reverse. 
In  the  regions  of  commerce,  physics,  science,  and 
society,  we  are  going  a- head  at  a  rare  rate.  Ever 
and  anon  we  may  peroeire  the  peril  attending  our 
procedure ;  yet  there  is  no  disposition  evinced  to 
draw  up.  put  on  the  brake,  or  shut  off  the  steam. 
This  high-pressure  tendency  is  relatively  observable 
among  almost  all  classes  and  conditions.  Mercantile 
men,  taking  one  section  of  this  great  nation,  are 
not  now  satisfied  to  live,  like  their  progenitors, 
quietly  and  unobtrusively,  content  with  the  prospect 
of  realising  a  competency  after  years  of  monotonous 
toil.  The  prevailing  rage  is  for  money-making 
— not  in  a  regular  manner  or  after  the  old 
routine,  but  in  an  off-hand  style,  by  a  word  of  the 
mouth  or  a  stroke  of  the  pen.  The  idea  of  per- 
sistently working  for  wealth  is  well-nigh  practi- 
cally ignored.  Something  of  the  like  spirit  of  avarice 
that  obtains  in  this  nineteenth  century  epoch,  was 
predominant  in  the  flourishing  days  of  old  Borne. 
Juvenal  bitterly  inveighs  against  the  mercenary 
spirit  that  actuated  his  countrymen.  He  describes 
an  urgent  father  impressing  upon  his  son  the  import- 
ance of  bearing  the    heavenly  maxim  "  in  mind : — 


"  How  to  get  money  none  desire  to  learn, 
But  to  get  money  is  a  first  concern." 

The  high-pressure  system  under  which  we  live  is 
likewise  observable  in  the  human  ingenuity  expended 
in  designing  and  constructing  indestructible  turret- 
ships  and  impervious  iron-clads,  monster  guns,  and 
more  precise  and  deadly  small  arms.  The  idea,  of 
course,  is  to  render  war  so  hazardous  a  game,  that 
no  nation  will  venture  to  embark  in  it  without 
having  first  fully  considered  the  risk  and  counted 
the  coat.  But,  so  far,  has  not  experience  proved 
the  reverse,  and,  in  all  probability,  will  it  not 
continue  to  do  so  P  The  great  European  Powers  are 
at  this  moment  rivalling  each  other  in  the  .strength 
and  efficiency  of  their  land  and  sea  forces,  no  less 
than  in  the  perfection  and  fearfully  destructive 
properties  of  their  respective  armaments.  Certainly, 
all  this  does  not  adumbrate  a  universal  reign  of 
peace,  nor  the  nigh  approach  of  the  millennium 
which  is  to  change  the  characters,  purposes,  and 
desires  of  men.  We  greatly  fear  a  long  time  must 
elapse  ere  nations  will  dwell  in  perfect  amity 
one  with  another,  the  lion  lie  down  with  the 
lamb,  or  men  transform  their  swords  into 
ploughshares,  and  their  spears  into  pruning- 
nooks.  Nor_  is  even  science  unaffected  by 
the  potent  influences  that  surround  us.  it 
has  been  forced  out  of  its  wonted  track. 
Its  apostles  go  beyond  due  bounds  and  essay  to  ex- 
plain everything  in  heaven  and  earth  by  the  light  of 
their  philosophy.  Strange  but  subtle  theories  are 
recklessly  thrust  upon  public  attention,  which  simply 
serve  to  excite,  not  to  convince,  the  minds  of  ordinary 
people.  Thus  geologists,  like  Lyell,  profess  to  ex- 
plain the  exact  age  of  our  globe ;  naturalists,  like 
Darwin,  pretend  to  have  discovered  the  true  origin 
of  the  human  race ;  while  philosophers,  like  Tyndall, 
fancy  they  have  succeeded  in  solving  the  mystery  of 
creation  by  the  introduction  of  a  molecular  theory. 

The  constitution  of  society  is  sorely  affected  by 
the  high  pressure  under  which  the  community  live. 
Indeed,  our  so-called  advanced  civilisation  has  been 
sneeringly  denominated  "a  refined  barbarism." 
Possibly  the  disparaging  term  is  deservedly  applied. 


If  steamships  and  railroads  and  telegraphy  have 
aroused  this  nature  from  its  lethargy  and  been 
mainly  instrumental  in  producing  a  material  progress 
previously  unknown  ana  undreamed  of,  yet  have  they 
brought  collateral  disadvantages  in  their  train.  If 
they  have  removed  the  ancient  landmarks  and 
changed  the  simple  times  in  which  our  ancestors  lived, 
so  we  apprehend  have  these  ageaoiea  obliterated  the 
contentment,  happiness,  and  repose  that  characterised 
the  bygone  era.  A  new  spirit  stalks  abroad  in  the 
present  day.  The  numerous  facilities  for  money- 
making  daily  developing,  have  auickened  the  acquisi- 
tive faculty  of  men's  minds,  inspiring  the  sordid 
worship  of  Mammon.  By  this  means  the  moral 
standard  of  the  nation  has  been  lowered,  so  that 
honour  and  influence  gravitate  to  those  who  have  the 
reputation  of  being  afflaent.  In  schools  and  colleges 
also  we  observe  a  high  pressure  after  its  kind. 
Pupils  and  students  no  longer  learn  as  snch  classes 
of  youth  did  of  yore.  Now  they  are  subjected  to  a 
"  forcing"  process,  which  is  attended  with  more  or 
less  detriment  to  body  and  mind.  Then  an  emula- 
tion is  excited,  which  can  scarcely  be  pronounced 
salutary;  while  surface  knowledge  is  sometimes 
likely  to  benefit  its  posses  sor  beyond  solid  acquire- 
ments. Again,  persons  studying  ior  the  learned 
professions,  as  they  are  called,  have  to  undergo  far 
greater  mental  toil  than  was  required  even  a  quarter 
of  a  century  ago.  The  knowledge  to  be  attained  is 
far  wider,  whde  competitive  examinations,  hereto- 
fore unknown,  have  a  tendency  to  produce 
anxiety  and  place  undue  tension  on  the  brain. 
Amongst  the  various  sections  of  the  middle 
class  we  observe  not  merely  an  over  activity 
in  the  pursuit  of  business,  but  a  desire 
to  keep  up  appearances,  according  to  their 
respective  social  standing.  Even  the  majority  of 
professional  men  are  not  content  to  live  as  modestly 
as  was  once  their  wont.  They  contend  that  it  is  in- 
cumbent to  "  go  with  the  times,"  and  to  exhibit  a 
more  ambitious  style  and  more  imposing  surround- 
ings, as  though  the  size  of  a  man's  house,  and  the 
showiness  of  his  equipage  were  to  be  taken  as  the 
exact  measure  of  bis  character,  skill,  and  im- 
portance. But  these  very  efforts  only  illustrate  the 
force  of  the  pressure  by  which  modern  society  is 
swayed.  Look  where  we  may,  a  tendency  to  over- 
work of  both  body  and  brain  is  discernible,  the 
pernicious  effects  arising  therefrom  being  heightened 
by  the  addition  of  worry  and  anxiety. 

This  high-pressure  state  of  living  is  still  further 
exemplified  by  the  fact  that  we  rarely  encounter 
people  who  do  not  seem  in  a  hurry.  Time  is  like 
to  gold,  and  prudent  people  are  chary  of  wasting 
it.  Business  interviews  have  necessarily  to  be 
brief,  bargains  quickly  struck.  There  is  scarcely 
leisure  left  for  passing  compliments  and  inter- 
changing civilities.  A  nod  and  a  "  How-d'- 
ye-do i"  are  as  much  as  time  will  admit  of, 
so  friends  aud  acquaintances  go  their  way 
without  further  ceremony.  As  regards  railway 
locomotion,  sixty  miles  an  honr  would  scarcely 
satisfy  many  individuals,  who  rather  regard 
most  modern  arrangements  as  "  too  slow  "  for  an 
age  so  active.  Such  people  would  have  every 
engine  a  "Flying  Dutchman,"  regardless  of  the 
risk  they  incurred  in  their  efforts  to  compress  time. 
Why,  even  regular  church-goers  are  crying  out  for 
the  shortening  of  the  Sunday  services,  as  though 
two  hours  were  more  than  enough  to  devote  once  a 
week  to  the  worship  of  God.  Amongst  the  upper 
orders,  during  the  fashionable  season  in  London, 
this  high- pressure  existence  is  painfully  prominent. 
It  would  be  for  the  advantage  of  the  entire  com- 
munity could  we  but  contrive  to  live  at  an  easier 
rate.  The  rushing  advaaoe  of  modern  societies  is 
not  alone  attended  with  hazard— it  entails  serious 
physical  and  mental  evils.  Borne  died  of  progress, 
and  so  have  other  nations  scarcely  less  renowned. 
It  is  full  time,  therefore,  that  we  should  profit  by 
the  stern  lessons  of  history,  and  strive  to  live  more 
in  accordance  with  the  laws  of  nature,  by  not  over- 
tasking the  capacities  with  which  we  are  endowed. 

8.  Phillips  Day. 


REPLIES  TO  QUERIES. 

*•*  In  their  answers,  Correspondent*  are  re- 
spectfully requested  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 


Bo  ad.  Indicator  for  Bail  ways. —An  apparatus 
has  been  attached  to  the  rear  of  the  pay-car  used  on 
the  middle  division  of  the  Pennsylvania  Bailroad, 
which  is  expected  to  be  of  important  service  to  the 
officers  of  the  road  when  on  tours  of  inspection.  A 
roll  of  white  paper  700ft.  in  length  encircles 
cylinder,  from  which  it  is  payed  out  at  the  rate  of 
three  feet  to  the  mile  run  by  the  car,  its  forward 
movement  being  regulated  by  the  revolutions  of  the 
nearest  axle  under  the  car.  A  lead  pencil,  placed 
about  the  centre  of  the  paper,  indicates  by  its  mark 
the  condition  of  the  track.  The  more  uneven  the 
track  the  longer  will  be  the  mark  which  the  pencil 
will  make.  Another  way  of  showing  the  inspecting 
parties  that  the  track  is  uneven  is  by  a  horizonta 
piece  of  iron  or  steel,  which  oscillates  like  the 
pendulum  of  a  clock,  as  the  train  moves.  When 
very  defective  point  U  reached,  the  pendulum  comes 
in  contact  with  a  metal  on  each  side,  circular  in 
shape,  and  creates  a  sound  like  that  of  a  bell.  This 
new  invention  is  expected  to  work  much  more 
satisfactorily  than  the  telegraphic  apparatus  formerly  the  amount  of 
in  operation.  Jkakck. 


[25328.1— Mildew  on  Vines.— Like  E.  J.  Scott. 
I  dislike  the  sulphur  on  the  leaves  of  the  viae,  also 
on  the  grapes,  and  it  is  difficult  to  get  on  in  some 
places.  E.J.  Scett  says,  use  a  solution  of  sunburst 
of  lime,  and  adds,  "  I  always  made  mine."  Would 
he  kindly  say  how,  as.  I  should  like  to  try  it  ?  I  know 
sulphate  of  lime,  but  not  sulphuret,  and  I  may  add  I 
am  not  much  of  a  chemist.— B.  N. 

[26796.]— Bogie  Locomotive*.— I  am  sorry  to 
have  to  occupy  space  again  ou  this  subject,  but  Mr. 
Mayer's  letter  (p.  541)  obliges  me  to  reply.  I  would 
first  call  his  attention  to  the  fact  that  he  stated 
positively  on  p.  361  that  he  "  knows  nothing  of  com- 
bers 301  and  303 ;"  but  now,  p.  541,  he  says,  "  Ob 
July  26th  I  saw  302  in  Stratford  with  the  boiler 
taken  oat."  If  this  last  statement  is  correct,  ha 
did  know  the  number  of  the  engine  in  question, 
while  before  he  denied  all  knowledge  of  it.  How 
can  these  two  statements  be  reconciled,  as  one  con- 
tradicts the  other?  He  then  says,  p.  541.  "Mr. 
Boyd  keeps  harping  on  the  new  fixe-boxea,  but  hat 
omitted  to  say  what  was  done  to  the  boilers-way 
were  they  taken  out  ?"  Of  course  the  boilers  were 
lifted  out  from  the  framing  to  enable  the  new  fire- 
boxes to  be  supplied.  Mr.  Mayer  forgets  that  he 
has  always  kept  repeating  that  the  boiler  shells  were 
"  taken  to  pieces  "  (see  p.  286),  not  "  taken  out "  as 
he  now  says.  I  beg  to  decline  any  further  corre- 
spondence with  Mr.  Mayer  on  the  subject  of  these 
two  engines,  specially  as  "Q."  (p.  616)  has  borne 
testimony  to  the  facts  being  as  I  have  so  repeatedly 
stated  in  this  matter.— A.  G.  Boyd. 

[26906.]— Distance  Measurer.  —  The  following 
train  of  wheels  will.  I  think,  suit  "  Muaieus"  for  s 
distance  measurer  for  his  bicycle,  the  road  wheel  of 
which  revolves  401  times  in  one  mile.  First  a  ratchet* 
wheel  of  101  teeth  to  move  one  tooth  for  every 
revolution  of  bis  road-wheel ;  on  the  axle  of  the 
ratchet  fix  a  wheel  of  15  teeth  to  gear  into  a  wheal 
of  60  teeth ;  a  6- pinion  on  the  axle  of  the  60  to  gear 
into  another  60  wheel,  and  a  6-pinion  en  the  sxle  of 
the  60  to  gear  into  a  third  60  wheel.  The  axle  of  the 
ratchet  will  revolve  4  times  in  a  mile,  the  second  sxle 
once  in  1  mile,  the  third  axle  once  in  10  miles,  and 
the  fourth  axle  once  in  100  miles. —A  Mil- 
BOUBlflTB. 

[20089.]— Sulphuric  Aoid  (TJ.Q.).— I  presume 
ammonium  hydrate  is  meant.  To  make  a  solution 
of  sulphuric  acid,  70  grains  of  which  shall  neatrslue 
1  grain  of  the  above,  make  1,450  grains  by  weitrht  of 
strong  sulphuric  acid  up  to  one  gallon  ( =  70,000jfrs.) ; 
now  weigh  1515grs.  of  pure  recently -ignited  soliam 
carbonate,  place  in  a  flask  and  dissolve,  by  the  aid  of 
heat,  in  a  little  distilled  water,  add  a  drop  of  btmos 
tincture,  and  having  filled  a  burette  with  the  above 
acid  solution,  run  about  600  to  600  grains  of  it  into 
the  flask,  boil,  aad  add  more  aoid  until  the  solution 
is  neutralised.  Suppose  it  took  640grs.  of  the  aad 
solution  to  neutralise  the  carbonate,  then  svery 
640gra.  most  be  diluted  to  700grs  with  water.  The 
solution  of  ammonia  may  be  made  by  diluting  Itegn. 
of  AmHo  to  one  gallon,  and  running  the  solution 
from  a  burette  into  70grs.  of  the  solution  of  sulphuric 
acid,  diluting  as  above  if  required  till  it  takas 
exactly  700grs.  of  the  ammonia  solution  to  neutralise 
70grs.  of  the  acid.  The  dark  colour  of  the  aoid.  u 
owing  to  the  presence  of  a  little  organic  matter, 
which  "  Ammonium  "  has  probably  let  get  in  himself 
accidentally.— H.  B.  Bobtbon. 

[26116.]— To  Cotton  Spinners.— I  have  seenin 
a  factory  the  fine  from  the  soutohers  enter  a  chamber, 
the  exit  to  the  open  air  being  at  right  angles  to  the 
entrance  flue,  so  that  the  heavy  flakes  are  deposited 
on  the  floor  only ;  tho  fine  dust  is  ejected  to  the  open 
air.  This  chamber  is  cleaned  out  at  stated  bass. 
The  flues  in  this  case  are  horizontal,  while  Fie* 
Dust's  "  appear  to  be  vertical,  if  that  will  have  any 
effect  on  its  action.— Valvk. 

t 26210.1— Moonstone.— Moonstone  is  a  variety  of 
ipar,  Ac.,  Ac.  This  was  my  answer,  and  was  a 
correct  one.  Perhaps  "  Pecksniff  "  will  tell  us  from 
whom  he  obtained  his  information,  bnt  he  may  alio 
be  right.  Imagine  a  correspondent  aakwg  «» 
query,  "  What  is  diamond  P"  Here  we  might  bate 
two  answers— one  natural,  the  other  arttfteial,»a« 
of  paste,  Ac. :  so  that  moonstone,  of  which  l0*1**!* 
there  is  a  pasty  forgery,  may  be  said  to  beongi&aJJJ 
a  mineral,  but  now  made  up  of  paste,  Ac— w.#. 
Lancaster. 


[26214.]  -  Water  Gauge.  —  The  watsrw^ 
evaporate  very  slowly,  but  there  will  be  no  diw»» 
in  the  height  of  the  water ;  neither  will  there  be  aV 
difference  if  one  end  of  the  tube  be  larger  tban»* 
other.  The  reason  why  the  water  rises  in  toe  taoe 
is  simply  this  :  the  air  at  the  bottom  of  the 
cast  is  more  dense  than  the  air  at  the  bottotnotu' 
up-cast,  and  the  water-gauge  is  so  placed  tba»  fat* 
end  of  the  tube  is  subjected  to  the  two  **»WJ 
The  height  of  the  water  is  the  resultant,  by  wk» 
'   drag  "  can  be  sjcertsjiied.-Ioxo- 
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[26235.]  —  Piano  Tuning:,  tto.  —  I.  certainly 
thought  the  diagram  would  have  explained  itself, 
and  I  think  "  The  Demonaio  "  surmises  the  whole  of 
it.  The  figure  is  in  correct  proportion,  and  with 
the  aid  of  a  pair  of  dividers,  he  might  have  satisfied 
himself.  Bat  I  am  glad  he  bus  replied,  and  will  try 
to  explain.  He  will  notice  that  mid  C  represents 
half  of  the  string's  length  from  the  bridge,  and,  con- 
sequently, half  the  board's  length.  By  taking  half 
of  the  remaining  part,  from  mid  C  to  the  narrow 
bridge  at  the  top,  we  have  another  octave  from  mid 
C,  represented  by  the  small  square  in  the  figure ; 
so  that,  in  ascending  the  scale,  eaoh  octave  contains 
half  the  space  of  the  former  The  same  propi*rty  is 
found  to  exist  in  an  organ  pipe,  or  aaopen  string,  so 
long  as  the  conditions  remain  constant  -equality  and 
tension.  The  distance  from  ten  C  to  mid  C  equals  a 
side  of  the  square— "an  exaet  square" — and  the  line 
of  radiation  equals  twice  this  distance.  The 
diagonal,  as  shown  in  the  figure,  is  taken  from  the 
first  space  to  the  right  (I  refer  again  to  this  farther 
on),  that  side  of  the  square  being  divided  into  12 
•paces.  Now,  1  would  remark  here  that  I  am  not 
saying  this  is  correct,  "  equal  temperament."  *  It 
was  simply  devised  to  assist  me,  as  I  said  before,  in 
tuning  my  piano,  not  being  able  to  split  up  the 
octave  by  the  ear.  As  regards  the  theoretical  part, 
I  am  sorry  I  cannot  say  much,  but  I  give  the  only 
te»t  I  bad  for  its  construction.  If  each  octave,  in 
ascending  the  scale,  is  represented  by  half  the 
distance  of  its  corresponding  octave,  then  it  follows 
that  each  division  must  be  so  represented.  Again, 
it  is  evident  that  these  divisions  can  be  divided  into 
any  proportion,  so  that  the  12th  space  from  T.  C. 
may  be  either  less  or  greater  than  the  13th.  Here 
lies  the  difficulty  in  finding  the  proper  angle  for  the 
diagonal  line.  It  will  be  evident  there  is  a  oerlain 
plaoe  where  the  diagonal  will  divide  the  spaces,  so 
that  there  will  be  a  progressive  ratio  of  proportion 
running  from  T.  C.  or  any  of  the  other  octaves,  I 
might  say  to  infinity.  1  buve  drawn  the  figure  ont 
since  on  a  much  larger  scale,  and  beg  to  make  a 
slight  alteration.  After  dividing  it  to  several 
different  angles,  I  find  1-ttth  to  come  the  nearest,  and 
amateurs  will  please  to  draw  the  diagonal  another 
space  to  the  left— viz..  l-12th.  If  any  one  who  may 
try  this  will  draw  a  line  down  the  centre  of  the 
monochord ,  and  place  the  equal  temperament  to  the 
right  of  th«  line.  I  will  give  them  another  to  place  to 
the  left— wis.,  the  natural  scale — the  scale  of  68 
degrees.  Taking  the  same  positions  for  ten  and  mid 
C  as  before,  let  twice  the  distance  present  1.  then 
from  ten  G  to  D  is  8-0tb,  D  to  E  4-6th,  E  to  F  }.  F 
to  G  J,  G  t-o  A  2-ith,  A  to  B  8- 16th,  B  to  C  i.  This 
done,  pat  the  figure  representing  the  number  of 
degrees  in  each  space— vis.,  C,  9  D,  8  E.  6  F,  9  G, 
8  A,  9  B,  6  C.  You  will  now  be  able  to  compare  the 
two,  and  will  see  that  the  line  G  on  the  tempered 
side  is  a  little  below  the  line  G  on  the  left  side,  this 
G  being  the  natural  5th  from  ten  C,  and  contains  31 
degrees.  Now,  a  semitone  on  the  tempered  side  of 
the  scale  is  equal  to  4  6-  12th  degrees,  *  6-12th  x  7 
equal  30  11- lath,  1-12  less  than  the  natural  chord. 
About  the  same  difference  will  be  found  between  F 
and  mid  C,  another  natural  chord  of  the  6th.  The 
fourths  I  find  a  very  little  sharp;  the  thirds  are 
much  mora.  I  fancy  this  is  very  near  the  thing,  and 
will  serve  the  purpose  it  was  intended  for.  I  would 
like  to  ask  a  question  hero.  Given  3  parallel  lines, 
A,  B,  and  C,  the  distance  between  A  and  B  to  equal 
twice  the  distance  between  B  and  C,  the  distance  A 
and  B  to  be  divided  into  12  proportionate  spaces,  so 
that  the  first  space  between  B  and  C,  "  which  is  also 
divided  into  12  spaces,"  may  be  half  the  length  of  the 
first  space  between  A  and  B,  and  that  the  first  space 
between  B  and  C  may  be  the  same  ratio  less,  then  the 
eleventh  and  twelfth  spaces  between  A  and  B  ?  One 
more  and  I  have  done.  Can  any  of  oar  musical 
correspondents  give  me  the  proportions  for  the 
chromatic  and  diatonic  semitones  that  lie  between 
the  tones  of  the  natural  scale  as  given  above  P  I  onoe 
had  an  idea  of  an  instrument  in  this  scale— but,  I 
fear,  alas ! — Oasis. 

r2C260  ] — Cockroaches.— Borax  had  been  tried 
before  being  recommended  as  a  remedy  for  the 
above,  and  had  been  found  to  buve  the  effect 
described  The  kitchen  floors  were  overrun  with 
them  at  night,  and  if  we  entered  with  a  light  they 
were  to  be  seen  running  in  all  directions ;  they 
crawled  np  the  walls  and  over  everything.  Borax 
was  strewed  as  described :  it  was  stuffed  into  holes 
and  cracks,  push-  d  under  the  skirting-boards,  and 
put  anywhere  where  it  was  likely  to  come  in 
contact  with  them.  If  it  happened  to  get  disturbed 
it  was  always  replaced.  In  a  room  on  the  ground- 
floor  a  sack  of  flour  was  kept— the  sack  nscd  to  be 
covered  with  the  pests.  Two  glass  plates,  about 
3  or  4  inches  square,  were  placed  on  the  floor  near 
the  sack  ;  a  small  heap  of  borax  was  piled  on  each 
plate,  and  remained  there  without  being  disturbed. 
The  cockroaches  all  disappeared.  I  am  sorry  I 
cannot  inform  "  F.  F.  M."  as  to  where  they  went 
to,  as  I  did  not  follow  them.  If  they  died  they 
decently  took  themselves  out  of  sight  first,  and  I 
did  not  find  that  they  had  ascended  to  the  attics. 
Half  a  pound  wns  mentioned  as  a  reasonable 
Quantity ;  \oz.  wonld  be  scarcely  sufficient  for  a 
fair  trial,  while  1001b.  would  be  rather  more  than 
even  "  F.  F.  M."  might  require,  thronged  as  his 
houso  appears  to  be  with  the  unwelcome  intruders. 
A  short  time  was  mentioned  as  a  relative  term 
compared  with  the  years  they  had  been  in  the  house. 

F.  F.  M."  speaks  of  a  week  as  the  time  he  has 
tried  the  borax.    It  would  be  weU  to  have  a  little 


patience,  and  to  see  that  the  stuff  is  applied  in  as 
thorough  a  manner  as  possible.  "  F.  F.  M."  asks 
for  a  really  efficient  remedy.  By  all  means  let  any 
one  who  can  give  him  one  do  so.  In  the  meantime, 
there  ean  be  no  objection  to  his  persevering  with 
mine,  and  by  the  time  he  gets  the  real  remedy  there 
is  little  doubt  he  will  not  need  it. — G.  Mobton. 

[20260.]— Cookroaob.ee.— If  "  F.  F.  M."  wishes 
to  get  rid  of  his  trouble,  he  will  be  obliged  to  go  very 
warily  to  work.  I  believe  these  paste  are  as  canning 
as  serpents,  and  require  a  variety  of  baits  and  con- 
trivances to  allure  them  to  destruction.  Let 
"  F.  F.  M."  try  the  following,  and  I  think  that  he 
will  be  astonished  at  the  numbers  he  will  destroy 
for  a  time.  Place  in  their  haunts  a  small  pie-dish 
with  a  little  ale  in  it,  and  place  round  the  dish  about 
a  dozen  strips  of  wood  extending  from  the  upper 
edge  of  the  dish  to  the  ground.  Attracted  by  the 
ale,  the  wretches  will  climb  up  the  sticks,  take  a 
header,  and  meet  with  a  beery  grave.  Vary  the  bait 
occasionally.  When  this  plan  tails,  set  two  or  three 
beetle- traps  (to  be  had  of  any  ironmonger)  about 
the  house  where  the  insects  abound.  Directions  for 
bait  will  be  found  with  the  trap.— Little-mob*. 

[26257.1— Animal  and  Vegetable  Food.  — I 
should  like  to  ask  "  A  Vegetarian  '*  (p.  451)  what 
he  proposes  to  do  with  all  the  animals  ?  If  a  vege- 
table diet  is  best,  of  course  it  is  best  for  all,  so  that  if 
everybody  dispensed  with  flesh  meat  there  would  be 
a  lot  of  comparatively  useless  animals.  What  would 
he  do  with  them  ?  Let  them  eat,  and  live,  and  die,  or 
kill  them  all  at  once?  Would  he  allow  them  to 
breed  ?  I  suppose  not,  at  least  in  any  number.  Any- 
how, what  are  we  to  do  for  boots  and  blankets,  horn 
and  hair,  and  so  on  ?  Tt  is,  of  course,  a  very  simple 
question,  scarcely  worth  an  answer,  perhaps ;  but 
still  it  is,  perhaps,  best  to  look  forward  a  little.  To 
take  some  minor  points.  If  every  one  bad  to  kill  his 
own  bullock,  there  wonld  certainly  be  less  bullocks 
killed  ;  so  if  every  one  had  to  make  his  own  bread  I 
think  we  should  go  bock  to  frumenty.  I  wonder 
what  we  should  do  if  we  had  to  make  each  his  own 
shirt.  I  scarcely  like  to  quarrel  with  your  corre- 
spondent's science;  bat  I  claim  the  privilege  of 
asserting  that  my  muscles,  my  tendons,  my  uerves, 
my  bones,  and  all  the  solids  and  all  the  fluids  of  my 
body,  are  not  "perpetually  decaying  "—neither  is 
my  common  sense.  A  Vegetarian  "  says  that  the 
"anatomy  of  man  ....  does  not  resemble  that 
of  the  carnivore."  Would  it  be  out  of  plaoe,  I 
wonder,  in  a  scientific  paper,  to  ask  for  just  a  little 
proof  of  this  assertion  ?  "  A  Vegetarian  speaks  of 
the  "enormous  amount  of  excruciating  pain"  in- 
flicted in  the  slaughter-house.  I  have  sufficient  faith 
in  the  humanity  of  my  countrymen,  or  the  majority 
of  them,  to  believe  that  if  this  were  the  case  it 
would  be  speedily  stopped.  I  cannot  mince  the 
matter— therefore  I  say  that  the  assertion  is  simply 
absurd.  Death  is  doubtless  attended  by  more  or  less 
pain,  but  it  is  our  common  inheritance,  and  "A 
Vegetarian  "  must  arraign  Nature  herself  at  his  bar 
of  cruelty.  It  is,  perhaps,  scarcely  a  scientific  view 
of  the  question,  but  I  should  like  to  ask  the  rather 
dogmatic  vegetarians  whether  they  really  think  that 
the  Creator  of  man  made  that  wonderful  machine  in 
such  a  manner  that  it  must  be  supplied  with  one 
particular  kind  of  food  P  I  oan  readily  grant  that 
"fruit"  is,  under  certain  conditions,  man's  best 
food,  because  I  happen  to  think  so ;  but  I  have  yet  to 
learn  that  beef  and  fish,  eggs  and  milk,  are  unsuit- 
able articles  of  diet.  The  faet  that  man  can  live 
where  a  lion  or  a  cow  wonld  starve  is  one  cause  of 
his  superiority,  and,  for  aught  I  "know"  to  the 
contrary,  may  be  the  sole  reason  of  his  supremacy. — 
Saul  Kymia. 

[26267.]—  Animal  and  Vegetable  Food.— One 
word  respecting  the  killing  of  animals — one  also 
about  our  "  learned  "  "  Vegetarian's  "  version  of  the 
aeration  of  the  blood,  and  then  this  poor  ignorant 
being  will  retire  for  a  time  from  this  arena  of  dis- 
cussion. "  What  a  piece  of  work  is  a  man  !  How 
noble  in  reason  !  How  infinite  in  faculties,  in  form 
and  moving  how  express  and  admirable !  In  action 
how  like  an  angel !  In  apprehension  how  like  a  god ! 
the  beauty  of  the  world— the  paragon  of  animals '." 
Dare  I  add  a  word  to  so  sublime  a  sentence  P  Not 
one.  Is  man  justified  in  slaughtering  "  the  paragon 
of  animals,''  man?  Yes;  be  is.  In  the  natural 
order  of  events  the  strongest  win,  and  the  weakest 
go  to  the  wall.  To  decide  who  is  the  strongest 
recourse  must  (shall  I  say  must  P)  be  had  to  imple- 
ments of  warfare  from  the  pistol  to  the  81-ton  gun. 
"  Forward"  is  the  motto  of  Nature.  The  weakest 
must  give  way,  and  if  we  are  justified  in  taking 
away  the  life  of  a  man  are  we  not  equally  justified  in 
taking  away  the  life  of  an  animal  P  If  we  believe  in 
the  Hebrew  acconnt  of  the  Creation,  Ac,  we 
cannot  deny  that  animals  were  given  to  us 
for  food.  What  could  be  plainer  than  this :  "Every 
moving  thing  that  liveth  shall  be  meat  for  you  ? 
But  if  we  ignore  all  these  points,  we  do  know  that  a 
mixed  diet  is  more  beneficial  to  the  human  economy 
than  either  a  purely  animal  or  vegetable  diet.  The 
very  fnct  that  vegetarianism  has  had  so  many 
struggles  to  come  to  the  front,  and  has  been  in  every 
caw  repulsed,  ought  to  be  sufficient  for  any  one.  The 
infaut,  soon  after  being  weaned,  prefers  animal  food 
to  vegetable :  the  man  of  intellect  prefers  a  mixed 
diet  to  a  vegetable  diet.  There  have  been,  I  admit, 
a  few  men  who,  from  early  youth,  have  adopted  a 
vegetarian  diet,  and  have  shone  as  stars  of  a  third 
or  fourth  magnitude ;  but  who  can  say  what  their 
magnitudes  would  have  been  had  thoy  have  fed  I 


themselves  with  the  food  Nature  presents  them  with  ? 
Who  knows— who  dare  speak— as  to  whether  vege- 
tables do  or  do  not  enjoy  their  existence  P  May  it  not 
be  cruel  to  cut  a  cabbage  or  pluck  a  rose  ?  Our 
knowledge  of  the  vegetable  world  is  limited ;  in  a 
few  short  years  much  will  be  known  of  their  ex- 
istence  which  at  present  is  obscure  and  dark.  Of 
one  thing  we  nre  certiin  —  animals  feed  upon 
animals.  Man  is  an  animal,  and  resembles  the 
carnivore  more  than  the  herbivore  ;  hence  he  is 
destined  to  live  on  that  food  which  is  the  easiest 
obtainable.  He  can  live  on  either,  or  better  on  both, 
in  due  proportions,  but  his  body  has  boon  so  magni- 
ficently built  by  Nature  that  he  oan  subsist  for  a 
timo  on  either  vegetable  or  animal  food  inde- 
pendently. I  do  not  know  of  an_  animal  who  is 
so  thoroughly  able  to  accommodate  himself  to  circum- 
stances as  man  himself.  Respecting  the  aeration  of 
the  blood,  the  account  "  A  Vegetarian  "  gives  wonld 
do  credit  to  a  student  in  the  elementary  stage  of 

?hysiology.  Tho  very  elementary  style  of  descrip- 
ion  would  at  once  fix  "A  Vegetarian"  as  a 
young  learner  in  this  simple  branch  of  the 
human  frame,  and  yet  we  must  think  of  him  not  as 
a  poor  "  ignorant "  man.  but  as  one  of  the 
most  learned  physiologists  and  pathologists  of  our 
time.  I  feel  that  I  dare  not  attempt  to  teach  him 
anything,  and  bqwiug  before  bim  I  would  ask  him 
the  following  simple  questions,  and  will  wait 
patiently  for  his  anwers.  Even  should  he  throw  out 
a  few  more  darts  from  the  back  of  our  Editor's 
shield  (foot  note)  I  shall  not  grumble  so  that  I  obtain 
the  knowledge  I  require  :—  1.  In  what  portion  of  the 
human  body  are  the  colourless  corpuscles  elaborated? 
2.  Ditto  the  coloured  corpuscles  ?  3.  What  changes 
do  the  colourless  and  the  coloured  corpuscles 
nndergo  in  the  capillaries  of  the  lungs,  and  of  the 
dermis  ?  4.  How  and  in  what  manner  are  vegetable 
cells  converted  into  corpuscles  ?  6.  What  are  the 
respective  functions  of  the  spleen,  supra-renal 
capsules,  the  thyroid  and  the  thymus?  6.  What 
is  the  function  of  the  glands  in  the  lymphatic 
system  ?  7.  Describe  to  me,  as  minutely  as  you  can, 
the  laws  which  regulate  the  nutrition  of  muscle  and 
nerve.  After  this  I  have  a  few  mora  questions  to 
ask.  In  the  meantime,  I  pause  for  a  reply.  I  would 
tell  J.  Hall  that  the  expenses  of  a  varied  vegetarian 
diet  are  much  heavier  than  those  incurred  in  a 
mixed  diet ;  but  expense  is  not  the  only  thing — 
health  is  better  than  wealth.— W.  J.  Lancaster. 

[2626a]— Paete  for  Labelling  Tinware— I  ean 

recommend  the  following  paete  for  labelling  tin  or 
other  metal  articles :  lOoz.  mucilage  of  gam  tragu- 
canth,  lOoz.  of  honey  of  roses,  and  lez.  of  flour. — 
D.A. 

[26300.]— Heat  Spots  on  the  8un.— The  follow- 
ing extract  from  the  New  York  Times  will  help to 
show  that  sunspots  can  have  very  little  to  do  with 
the  heat  of  the  weather  i—  For  the  last  fortnight 
the  heat  has  not  only  been  intense,  but  it  has  had 
a  peculiarly  oppressive  quality,  which  is  more  re- 
markable than  the  unusual  height  of  the  thormo- 
meter.  Every  one  has  noticed  the  fact  of  the 
extreme  and  oppressive  heat,  bat  scarcely  anyone  is 
aware  of  the  coincident  and  suggestive  disappear- 
ance of  all  scientific  persons.  Who  has  seen  a 
scientific  person  during  the  last  two  weeks  ?  .  .  . 
It  so  happens  that  a  remark  w.u  made  some  weeks 
since  by  a  younjr  and  reckkvi  astrouomer  which 
may  prove  the  key  to  this  mvstery.  The  rash 
person  in  question  made  the  statement  that  the 
presence  of  vast  and  increasing  quantities  of 
magnesium  on  the  solar  photosphere  had  lately 
been  detected  by  the  spectroscope.  A  man  does  not 
require  to  be  aa  educated  and  profound  fireman  on 
board  a  steamboat  to  know  that  magnesium  when 
used  as  fuel  generates  an  intense  heat.  If  magnesium 
in  enormous  quantities  has  lately  been  heaped  on 
the  solar  furnace,  we  need  be  at  no  loss  to  under- 
stand^ the  meaning  of  the  present  intolerable  heat ; 
and  if  the  amount  of  this  objectionable  fuel  which  is 
thus  raising  the  temperature  of  the  sun  is  continually 
increasing,  we  might  as  well  break  our  thermo- 
meters and  resign  ourse  ves  to  a  near  and  inevitable 
roasting.  Nothing  is  more  probable  than  that  the 
scientific  persons  are  fully  aware  that  improper  fuel 
has  been  thrown  into  the  sun.  and  plainly  foresee  the 
terrible  results  which  will  follow  unless  the  supply 
of  magnesium  soon  comes  to  an  end.  Like  wise 
men,  they  fear  to  announce  to  the  unreasoning 
public  the  possibility  that  in  a  few  short  weeks  the 
present  heat,  which  makes  starched  shirt  collars  a 
mockery,  will  be  doubled  in  its  intensity."— J.  M.  T. 


.]— flound  Bfeaourer  — This  ^nery  is  cer- 
tainly somewhat  vague.  You  ask  for  "a  machine 
for  measuring  the  sound  or  vibrations  of  bells."  If 
you  want  to  ascertain  the  number  of  vibrations  of 
a  sounding  body  in  a  given  time,  then  the  best 
"  machine7'  yoo  can  employ  will  be  the  "  syren  of 
Cagnaird  de  la  Tour.  As,  however,  this  has  been 
described  in  back  numbers,  I  refer  you  to  such.  The 
following  is  a  very  simple  method  of  finding  the 
number  of  vibrations  of  a  tuning-fork  in  a  given 
time :— Having  procured  a  tall  glass  jar,  hold  the 
fork  (sounding)  directly  over  its  mouth  ;  now  pour 
water  into  the  jar  until  the  sound  of  the  fork  is 
exalted  by  resonance  ;  measure  the  distance  from 
the  surface  of  the  water  to  the  top  of  the  jtr.  This 
distance,  multiplied  by  4,  will  give  the  length  of  the 
sound-waves  which  the  fork  produces.  Dividing 
the  velocity  of  sound  in  air  of  the  given  temperature 
at  which  tho  experiment  is  performed,  by  this  we 
obtain  the  number  of  vibrations  of  the  fork  ner 
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second.  As  I  am  afraid  I  have  not  been  qnite  clear, 
I  will  work  out  an  example.  Let  tbe  length  of  the 
column  of  air  which  most  strongly  responds  to  the 
fork  (distance  from  surface  of  water  to  top  of  jar) 
be  6in. ;  the  length  of  the  sound- waves  will  then  be 
2ft.,  since  6in.  x  4 = 24in.  =  2ft.  For  simplicity,  let  the 
temperature  of  the  air  be  0°  C,  at  which  the  velocity 
of  sound  is  1,000ft.  per  sec. ;  according  to  the  above, 
1090  +  2  —  645,  number  of  vibrations  per  sec. 
Note,  that  for  every  degree  above  0°  C.  the  velocity 
of  sound  increases  2ft.  per  second ;  so  that,  if  the 
temperature  is  20°  C,  40ft.  must  be  added  to 
1.000ft.  toobUin  velocity  for  that  temperature.— 
Habbt  Watson. 


T.]  —Sound  Measurer.— As  William  J. 
Chivere  was  so  kind  as  to  give  "  W.  Z.  A."  some 
valuable  information  on  the  above  machine,  would 
he  also  extend  his  kindness  to  me,  as  I  am  anxious  to 
construct  one.  bnt  am  at  a  loss  to  know  how  the 
counter  is  to  be  made.  That,  yon  say,  is  to  be  placed 
to  the  axis  of  small  wheel ;  also  how  am  I  to  know 
that  the  small  wheel  has  only  revolved  exactly  10 
seconds  when  the  card  is  giving  the  true  note  ?  also 
will  the  card  not  wear  by  the  teeth  of  wheel  playing 
so  rapidly  on  it  P  also  what  sort  of  card  should  it  be  ? 
would  an  ordinary  playing  card  do  ?  or  would  a 
thin  piece  of  spring  steel  do  better  ?  It  strikes  me 
that  the  counter  would  indicate  all  the  revolutions 
necessary  to  get  op  speed  enough  to  soond  a  certain 
note.  What  diameter  should  the  large  wheel  be  so 
as  to  give  speed  enongh  to  one  say  Sin.  in  diameter  P 
Also  say  would  an  ordinary  brass  dock- wheel  with 
100  teeth  in  it  do  ?— M.  O.  R. 

[26419.] — Cutting  and  Polishing  Stone.— It  is 
usual  to  use  Congleton'  stone  before  the  snake  stone, 
but  if  the  face  of  your  stone  for  marble  ?)  is  perfectly 
free  from  scratches,  Ac.,  and  bears  a  good  polish, 
this  will  show  that  it  has  been  properly  treated.  To 
square  it  you  should  get  a  piece  of  sheet- iron  about 
double  the  length  of  the  stone,  Sin.  or  4in.  wide,  and, 
say,  l-12th  inch  in  thickness,  which  will  do  for  a 
saw.  Then,  with  a  strip  of  board  for  a  guide,  a 
little  water  and  washed  sand  to  feed  the  saw  with, 
and  a  good  deal  of  perseverance,  you  will  be  able  to 
cut  yonr  stone  into  the  desired  shape.  This,  how- 
ever, ought  to  be  done  before  the  polishing. — W.  K. 

[26429.]— Boiler  Pump.— I  did  not  observe  your 
query,  page  419,  until  now,  or  I  would  have  replied 
to  it  before  as  best  I  could.  I  may  say  there  is 
something  in  it  I  do  not  exactly  see  through.  Yon 
say  yonr  valve  sticks  fast.  I  do  not  think  it  sticks, 
but  the  pressure  of  the  atmosphere  and  the  vacuum 
under  makes  it  appear  as  if  it  did  so ;  that  also 
indicates  yonr  suction-pipe  to  be  free  from  leakage. 
But  then  you  say  your  supply  is  Sf t.  higher  than  the 
pump,  ana  if  so  the  pressure  of  water  onght  to  lift 
the  valve.  Have  you  a  stop  valve  between  the  hot 
well  and  tbe  pump  P  If  so  see  that  the  valve  is  not  off 
the  spindle,  as  they  will  sometimes  draw  off  when 
placed  in  pipes  the  wrong  way.  If  there  is  one,  take 
it  out  for  a  trial,  whether  it  is  off  or  not.  If  the 
delivery  valve  is  near  the  bottom  of  the  pamp  you 
may  be  forming  a  cushion  of  air  in  the  top  of  your 
barrel.  Leave  your  packing  slack,  so  that  the 
water  may  rise  to  the  top  of  the  gland,  and  the  air 
will  escape  before  it.  If  yon  don't  have  a  small  tap 
for  drawing  off  the  air  when  your  engine  starts 
work,  put  one  in  beneath  the  packing-box.  See  yonr 
valves  are  clean  and  free  from  grease.  Do  not  give 
them  too  much  lift,  say  i"  on  the  suction,  and  $'  on 
the  delivery.  Is  your  suction  -pipe  bent  over  the  top 
of  yonr  hot  well  P  If  it  is,  and  you  don't  succeed 
with  the  above  advice,  take  and  fix  it  on  the  side  of 
jour  hot  well,  and  carry  the  pipe  as  straight  as  yon 
can  to  the  pump,  so  that  the  water  may  run  in  freely. 
I  presume  you  will  have  searched  carefully  to  see 
that  the  pump  is  not  drawing  air  or  the  feed-water 
too  hot.  If  not  successful,  write  again,  and  state 
as  many  particulars  as  you  can. — Assistance. 

[26443.]— Sweet-Toned  Harmonium.—"  Saul 
Kyrnea  "  seems  to  lay  a  doubt  as  to  the  reeds  being 
English.  I  suppose  that  after  nearly  four  years 
experience  in  reeds  and  reed  instruments  he  will 
allow  me  to  inform  him  that  they  were  English  and 
not  French.  The  tone  produced  did  not  entirely 
depend  on  tbe  narrowness  of  the  channels,  bnt  on 
the  construction  of  the  pan,  which  I  endeavoured  to 
make  with  the  utmost  care  and  accuracy.  It  was 
also  constructed  of  the  best  red  dry  pine.  I  do  not. 
as  a  rule,  place  much  faith  in  the  ordinary  ran  of 
harmonium  soundboards  because  I  find  that  many 
are  made  to  look  well  to  the  eye,  but  are  seriously 
deceptive  when  tested.  I  answer  Saul's"  question 
by  saying  that  every  channel  throughout  the  pan 
was  but  a  trifle  wider  than  the  vibrator  itself. 
It  may  surprise  our  friend  "Saul"  to  know  that 
this  particular  pan  was  constructed  entirely  of 
pine,  and  not  of  beech  or  birch,  which  is  generally 
used  in  superior  instruments.  I  again  assert  that  it 
is  not  satisfactory  to  adopt  this  plan  always ;  but  if 
"Saul"  wishes  to  know  my  reasons  for  making 
this  assertion,  I  shall  be  most  happy  to  comply 
with  his  request.— G.  Fbykb,  Swansea. 

[26531.]  —  E  Plat  Bombardon.  — I  presume 
S.  Tucker  is  using  his  bombardon  as  a  "  trans- 
posing" instrument— i.e.,  calling  bis  lowest  open 
note  C,  next  open  note  O,  and  bo  on,  and  will  try  to 
make  matters  plain  to  him.  Music  written  in  the 
bass  clef  is  for  a  non-transposing  instrument, 
whose  lowest  open  note  is  E  flat,  next  open  note 
B  flat,  and  so  on.  8.  Tucker's  instrument  being  a 
third  higher  in  pitch,  his  C  actually  producing 


E  flat,  his  music  most  be  written  a  third  lower  than 
for  the  non-transposing  instrument.  The  following 
table  will  show  what  notes  are  actually  sounded, 
though  called  by  him  differently : — 
Transposing  ...  C  D  E  F  G  A  B 
Non-transposing  ...  Ett  F  G  Ah  Bb  C  D 
To  produce  E  flat  he  blows  C,  to  produce  F  he 
blows  D.  &c.  Now.  take  a  piece  of  music  written 
in  E  flat  (three  flats),  bass  clef.  To  produce  the 
proper  sounds  he  will  play  in  the  key  of  C  (no  flats 
or  sharps),  so  cross  them  ont  by  writing  the  treble 
clef  sign  through  them.  He  will  now  find  that  the 
notes  on  the  paper  need  no  alteration,  for  what  was 
E  flat  has  now  become  C  by  the  alteration  of  clef. 
Now  take  a  piece  in  B  flat  (two  flats),  baas  clef. 
Let  him  alter  the  clef,  and  B  flat  will  become  G  : 
alter  the  signature  to  what  is  correct  for  the  key  of 
G— viz.,  out  with  the  flats  and  pat  one  sharp 
(F  sharp).  Thus  he  will  observe  that  the  alteration 
of  clef  is  just  sufficient  for  his  case,  as  it  alters  the 
note  one-third.  The  positions  of  the  notes  on  the 
stave  in  the  correct  clef  and  key  are  exactly  right 
for  the  new  key  in  treble  clef  required  by  the  trans- 
posing instrument,  the  names  only  being  different. 
The  foregoing  table  is  only  sufficient  to  show  the 
diatonic  scale  of  E  flat  (bass)  and  C  (treble).  I 
append  a  diagram,  which  will  show  at  a  glanoe  all 
the  corresponding  notes  in  the  two  different  methods, 
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and  also  the  old  and  new  (or  unaltered  and  altered) 
key  signatures.  It  will  also  be  useful  to  show  the 
difference  in  the  accidentals,  to  which,  by  the  bye,  I 
bad  better  call  particular  attention,  as  it  is 
certainly  puzzling  at  first.  Take,  as  an  example, 
an  A  natural  in  the  key  of  E  flat  (bass  clef) ;  you 
will  see  by  the  diagram  that  it  becomes  F  sharp  in 
the  treble  clef.  In  the  bass  clef  copy  the  fourth 
degree  of  the  scale  A  fiat  has  been  raised  a  semi- 
tone by  the  accidental  introduction  of  the  natural ; 
in  the  treble  clef  copy  the  fourth  must  also  be 
raised  a  semi-tone ;  but  as  the  said  fourth  is  already 
F  natural,  we  must  make  it  F  sharp  to  raise  it. 
Per  contra,  when  the  A  resumes  its  flat  condition 
in  bass  clef  your  F  will  again  become  F  natural.  I 
hope  S.  Tucker  will  be  able  to  understand  this,  and 
also  that  friend  George  Weaver  will  be  "  put  out  of 
doubt."  To  the  latter  I  would  just  say,  observe, 
we  treat  the  bombardon  as  he  does  tbe  Antes,  in 


different  keys— viz.,  we  transpose  the  instrument  to 
make  the  fingering  and  reading  easier,  this  and 
other  brass  instruments  being  treated  in  this 
manner  for  the  purpose  of  making  all  fintrer  alike, 
the  only  really  useful  effect  arising  out  of  all  this 
unmnsicianly  treatment  of  bass  instruments  being 
that  it  makes  changing  from  one  instrument  to 
another  (so  often  necessary  to  fill  up  an  important 
"gap"  in  amateur  brass  bands)— so  very  much 
easier,  as  you  have  only  to  learn  one  clef  and  one 
method  of  fingering  for  any  of  the  instruments. 
This  is,  in  my  opinion,  a  most  useful  and  simple 
way  of  avoiding  difficulties,  though  it  is  considered 
very  unmusicianlike  in  the  profession,  and  I  must 
say  I  prefer  to  read  music  which  is  written  within 
the  limits  of  the  stave  instead  of  all  among  the 
ledger  lines  and  spaces,  and  in  two  flats  instead  of 
five.  I  shall  be  glad  to  answer  any  other  query  on 
this  subject,  if  this  explanation  is  not  sufficient.— 
Abtillkby  Bandxastkb. 

[26460.]— Ash's  Elliptical  Cutting  Frame- 
Fig.  1  is  a  side  view,  ana  Fig.  2  a  plan  of  tbe  square 
•teel  stem,  A,  which  fits  into  the  well  of  the  slile- 
rest.  It  is  bored  throughout  its  length  with  a 
cylindrical  hole.  It  carries  at  its  left-hand  end  the 
circular  flange,  B,  beyond  which  again  is  the  nozsle, 

C,  made  very  slightly  tapering,  and  having  its 
central  portion  a  little  depressed,  to  diminish  fric- 
tion, a  is  a  hole  for  oil,  communicating  with  the 
groove,  b.  Fig.  3  is  a  round  steel  rod  or  spindle, 
fitting  tightly  the  bora  of  A.  At  its  left-hand  end 
is  the  flange,  d,  and  beyond  that  the  projection,  e, 
to  receive  the  wheel,  P.  At  the  right-hand  end  of  A 
is  fixed  the  gun-metal  piece,  D,  to  which  is  attached, 
by  the  two  screws,  c  d,  the  gun-metal  cap.  E.  Be- 
tween these  two  pieces  runs,  in  a  channel  formed 
equally  in  both,  the  tangent  screw,  F,  shown  de- 
tached in  Fig.  6,  and  ending  in  a  square,  to  reesve  s 
winch-handled  key.   Fig.  4,  which  is  an  end  view  of 

D,  shows  the  manner  in  which  it  is  attached  to  the 
end  of  A  by  two  screws  and  two  steady  pins,  all 
flush  with  the  surface.  On  the  projecting  end,  /,  at 
the  right-hand  end  of  Fig.  3,  is  fixed,  by  the  screw, 
g,  the  gun-metal  worm-wheel,  G  (Fig.  6),  the  edge  of 
which  is  out  into  fine  teeth.  160  in  number,  into 
which  the  tangent  screw  works,  while  the  part  of 
the  wheel  to  the  right  of  the  teeth  is  bevelled,  and 
has  lines  engraved  on  it  corresponding  to  each  two 
of  the  teeth.  This  wheel  is  shown  in  position  by  tbe 
dotted  circle  in  Fig.  4.  Fig.  7  is  a  side  view,  and 
Fig.  8  a  front  view  of  a  circular  disc,  H,  of  goo- 
metal,  having  at  its  back  a  projecting  piece  bushed 
with  hardened  steel,  which  fits,  accurately  and  with- 
out shake,  on  the  noasle,  C,  of  Figs.  1  and  S.  It  is 
kept  in  its  place  by  the  flange,  a,  of  Fig.  3,  when 
the  latter  is  in  its  proper  position  in  the  stem,  A 
Close  to  one  edge  of  H  is  fixed  the  raised  piece,  I, 
shown  detached,  and  as  seen  from  the  outer  edge,  in 
Fig.  0.  It  has  two  steady  pins,  and  is  secured  br 
two  screws  passing  from  the  back  of  the  disc,  E 
The  outer  edge  is  graduated  into  40  parts,  ererr 
10th  of  which  only  is  shown  here.  At  a  in  Fig.  8 
is  a  round  hole,  in  which  is  fixed  the  round  steel 
stud.  J  (Fig.  10)/ secured  by  a  small  nut  at  the  hscl 
of  the  plate.  From  this  point,  h  as  a  centre,  i» 
drawn  the  curve  of  the  piece,  I.  Fig.  11  is  s  side 
view,  and  Fig.  12  a  front  view  of  the  radial  flange, 
K,  of  gun-metal,  with  a  projection,  L,  in  front  of  it, 
bushed  with  steel.  The  bole,  n,  in  K,  allows  of  ite 
being  placed  on  to  the  smaller  portion  of  J  sad 
turning  upon  it  as  a  centre,  while  its  thinner  pari 
at  the  other  end  rests  upon  the  piece,  I.  oui 
circular  slot  through  which  tbe  thumb-screw.  Pig. 
16,  passes  into  one  of  the  screw-holes,  pj>'.  in  I,  sad 
secures  the  flange  at  any  required  point.  On  tbe 
outer  circular  edge  of  K  is  engraved  a  fine  hsa 
which  may  be  made  to  coincide  with  any  of  those  on 
the  edge  of  I,  and  when  this  line  is  at  O,  the  centre 
of  the  flange  agrees  with  that  of  the  disc,  H.  Tbe 
requisite  motion  to  set  the  flange  at  any  angle  u 
given  by  the  screw,  k  (Fig.  13),  which  runs  ins  small 
gun-metal  stud,  J,  the  lower  portion  of  which  enton 
the  hole,  t,  in  the  disc,  H.  It  is  kept  there  by  * 
broad-headed  screw  which  passes  from  tbe  back  of 
the  disc,  but  allows  j  to  tarn  freely  in  its  bole.  M 
(Fig.  14)  is  another  round  gun-metal  stud,  tapped 
across  its  larger  portion  with  a  screw-hole  to  reonre 
k.  Its  upper,  smaller  portion  enters,  from  below, 
the  hole,  I,  in  the  flange,  K,  and  turns  freely  in  it 
The  screw,  fc,  has  a  square  end  on  which  a  key  can 
be  fitted  to  turn  it.  M,  Fig.  16,  is  an  eccentric  cut- 
ting frame  of  the  usual  pattern,  but  forming  part  of 
the  round  stem,  N,  which  fits  accurately  into  the 
projection,  L,  of  E.  On  the  right-hand  end  of  N  a 
fixed  the  wheel,  O,  of  38  teeth,  its  projecting  portion 
entering  into  a  counter-sunk  recess  in  K.  It  U  S*J 
tached  to  N  by  a  broad-headed  screw,  the  head ,  ot 
which  enters  into  a  recess  in  O,  bo  that  it  lie* 
flush  with  the  surface  of  tbe  wheel.  The  wheel.  Y, 
of  48  teeth  is  attached  in  the  same  manner  to  Ft?. 
8,  and  its  projecting  portion  lies  in  a  recess  aw 
disc,  H,  without  touching.  When  the  wheel,  O,  i« 
fixed  in  its  place,  the  eccentric  cutting  frame  sbpnld 
be  able  to  revolve  in  L  without  shake,  tbe  wheel,  O. 
of  course  revolving  with  it,  below  the  flange.  At 
the  back  of  the  disc,  H,  is  fixed,  by  the  screws,  r  r. 
passing  through  it,  a  wooden  pulley,  of  four  different 
diameters,  covering  and  concealing  the  projec- 
tion at  the  back  of  H.  It  is  indicated  by  the 
dotted  lines  in  Fig.  7.  To  put  the  instrument  to- 
gether, the  rod  on  spindle  (Fig.  3)  is  passed  throsgo 
the  centre  of  H  into  the  stem,  k,  the projectinr 
portion  of  H  going  on  to  the  nozzle.  C.  The  worm 
wheel,  G,  being  placed  on  tho  projecting  end,/,  « 
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the  spindle,  the  screw,  g.  draws  it  to  its  place  and 
holds  it  there.  The  wheel,  P,  is  now  fixed  on  «,  and 
the  disc,  H,  with  all  it  carries,  should  be  able  to 
revolve  freely,  without  shake,  between  the  wheel  and 
the  flange,  B.  of  A,   The  screw,  k  (Fig.  13).  being 

Eassed  into  the  stnd  (Fig.  14),  is  attached  to  the  disc 
v  its  stnd,  i,  and  the  stnd,  h,  and  the  pi»ce,  I,  beinsr 
also  seen  red  to  the  disc,  the  double  whe>  I.  Q,  is 
slipped  over  the  stnd,  J.  This  wheel  is  formed  of 
one  of  38  teeth  with  one  of  24  teeth  below  it,  bolted 
together  on  a  steel  bushing.  The  lower  one  of  2t 
teeth  now  gears  with  central  fixed  wheel  of  4t>  teeth. 
The  flan  ire,  K,  having  its  eccentric  frame  and 
wheel.  O,  in  their  places,  is  then  placed  in  position, 
its  hole,  n,  on  the  upper  part  of  J,  its  hole,  (,  on  the 
part,  m,  of  Fig.  14.  The  upper  portion  of  the  wheel, 
Q,  now  gears  with  0.  A  fl  it,  broad-headed  screw 
passing  into  the  top  of  J  keeps  the  flinge  in  its 
place,  and  the  thumb-screw  (Fig.  15)  passing  through 
the  slot,  o,  in  K,  fixes  the  flange  at  any  angle.  I 
have  said  nothing  about  the  working  of  this  instru- 
ment, as  D.  Turner,  who  sent  the  query  respecting 
it  to  the  English  Mechanic,  appears  to  hare 
HoltsapffeTs  catalogue  in  which  it  is  partially  de- 
scribed, and  the  use  of  the  worm-wheel  and  tangent 
screw  explained ;  bnt.  if  any  further  information  is 
required  by  him  or  by  others,  I  shall  be  happy  to 
give  it,  so  far  as  lies  in  my  power. — 6.  C.  C. 

[28546.1  —  Foundation  on  a  Wet  Bog.  — 
"  Griffin  has  a  troublesome  piece  of  work  in  hand. 
To  pnmp  out  the  water  as  he  proposes  would  be  an 
expensive,  if  possible,  plan.  I  should  suggest  piling 
and  a  good  bedding  of  brushwood  for  his  founda- 
tions to  rest  on.  A  solid  foundation  can  only  be  got 
by  direct  contact  with  the  ground  below  the  bog ; 
his  machinery,  too,  should  be  "  self-contained,"  and 
driven  through  universal  joints  to  prevent  accidents 
from  unequal  settling.  But  all  this  depends  on  the 
kind  and  details  of  the  machines. — Cush. 

[28547.]— Measuring  Force  of  Breathing.— 
For  the  attainment  of  the  object  you  name  two  in- 
struments are  necessary:  (a),  Casella's  portable 
spirometer,  made  by  Cetti,  and  costing  about  £5  ■ 
(6),  Biegel's  "  Stethograph "  (made  by  Weber,  of 
Wurxbnrg,  Bavaria,  and  costing  £8),  which  writes 
on  smoked  paper  the  movements  of  both  sides  of  the 
chest  simultaneously.  Both  these  instruments  are 
necessary,  if  accurate  results  are  to  be  obtained,  and 
they  may  both  be  seen  at  the  South  Kensington  Loan 
Collection.  No  one  can  nse  these  instruments  with 
success  unless  he  has  a  thorough  knowledge  of 
physiology ;  and  if  you  take  my  advice,  yon  will  leave 
subjects  of  this  kind  to  medical  men  who  devote 
years  to  their  study,  as  no  good  is  likely  to  result 
from  their  being  engaged  in  by  incompetent  persons. 
The  "  stethoscope  "  is  only  of  use  to  those  who  have 
been  taught  practically  how  to  use  it.— G.  G.  T. 

[28577.1— Centrifugal  Force.— On  page  407  of 
your  number  for  July  21,  **  Guido"  asks  how  it  is  that 
centrifugal  force  varies  as  the  square  of  the  angular 

velocity,  and  also  requests  to  be  told  where  the 
error  is  in  the  reasoning  he  gives  on  the  matter  P 
To  this  "V.  B."  replies  (p.  621)  that  "Guido" 
seems  to  be  in  a  fog,  and  this  is  followed  by  other 
irrelevant  remarks.  Now,  so  far  from  "  Guido " 
being  in  a  fog  it  seems  to  me  that  ho  has  put  his 
case  in  such  a  clear  way,  and  withal  has  done  it  so 
modestly,  that  any  one  tendering  a  reply  should  have 
given  an  equally  clear  reply,  if  he  was  able. 
"  Guido  "  made  one,  and  only  one,  mistake,  which 
lies  in  the  sentence,  "to  do  the  same  work  in  half 
the  time  requires  a  double  force,-  meaning  thereby 
that  to  move  a  bodv  previously  at  rest  through  a 
given  distance  in  half  the  tinx>  requires  a  double 
force,  in  place  of  which  it  requires  four  times  the 
force.  This  is  where  the  error  in  his  reasoning  is.  The 
answer  to  the  question,  how  or  why  this  is  the  case  is 
easily  given.  If  a  body  in  a  state 'of  rest  in  relation 
to  a  given  point  is  moved  a  given  distance  towards 
that  point  in  a  second,  by  the  action  of  a  ouuatant 
force,  and  if,  in  another  case,  the  same  thing  is  done 
in  half  a  second,  then  the  average  velocity  in  the 
latter  case  must  be  double  that  in  the  former. 
Therefore,  the  final  velocity  in  the  latter  case  must 
be  double  that  in  the  former,  as  in  each  case  the 
final  is  double  the  average  velocity.  Bnt  in  the 
latter  case  the  double  velocity  is  acquired  in  half  a 
second  ;  and  if  the  same  force  acted  for  a  whole,  it 
would  impart  double  of  this  double  velocity,  or  fonr 
times  the  velocity  imparted  in  a  second  in  the  first 
case.  The  force  must  therefore  be  fonr  times  the 
force  that  would  take  it  through  the  original  dis- 
tance in  a  second.  Doubling  the  velocity  requires  four 
times  the  work  without  any  reference  to  the  time 
taken  to  do  so.  and  as  in  the  given  case  the  double 
velocity  would  be  imparted  in  an  equal  distance, 
that  wonld  involve  fonr  times  the  work  in  the  same 
distance,  and  therefore  four  times  the  acting  force, 
since  work  is  the  measure  of  force  multiplied  by 
distance.— Robkbt  D.  Napier. 

[26578  ]— Lunacy.— The  deleterious  influence  of 
the  moon  upon  the  insane  is  merely  a  popular  super- 
stition, nusustained  by  any  satisfactory  evidence. 
»  Dr.  Olbers  affirmed  that  in  the  course  of  a  long 
medical  practice  he  was  never  able  to  discover  the 
slightest  trace  of  any  connection  between  the  pheno- 
mena of  disease  and  the  phases  of  the  moon."— 
ACONITK. 


3.]— Clam  on  d's  Thermo-Electrio  Gene- 
rator.—Thanks  to  "  A.  F.  J."  for  reply.  I  am  not 
a  sufficiently  practical  electrician  to  understand  the 


table  referred  to,  and  do  not  possess,  and  never  saw, 
a  "resistance  coil."  At  present  I  nse  6  Silvertown 
cells.  Will  "A.  F.  J."  kindly  say  what  sise 
"  Clamond  "  would  be  equivalent  to  these  five  cells 
for  the  fuse  firing  P  Shonld  the  arrangement  be  for 
quantity  or  intensity  ?— W.  C.  P. 

[26591.]— Telegraphic  Needle.— Lay  the  needle 
flat  on  the  table,  placing  a  finger  on  it  to  keep  it 
steady.  Now,  taking  a  small  oar-magnet,  rub  its 
N.  pole  from  the  middle  of  the  needle  to  its  end  ; 
lift  the  magnet,  place  its  N.  pole  again  at  the 
middle  of  the  needle,  and  rub  to  its  end  as  before. 
When  this  process  has  been  repeated  a  few  times 
one-half  of  the  needle  will  be  magnetised  ;  the  other 
half  must  be  treated  in  the  same  manner  with  the 
S.  pole  of  the  magnet.  A  horseshoe  magnet  will  do, 
if  you  are  careful  to  let  only  one  of  its  poles  come  in 
contact  with  the  needle  at  the  same  time.  Remem- 
ber that  when  the  pole  of  the  magnet  has  be«n 
moved  from  the  middle  of  the  needle  to  its  end  it 
must  be  lifted  up  and  carried  back  to  the  middle.— 
Harry  Watson. 

[28502.]— Chime  of  Bella.— I  do  not  know  much 
about  the  application  of  electricity  to  clocks,  bnt  I 
can  tell  "  Captain  "  how  I  accomplished  the  task  of 
fitting  chimes  to  an  American  clock.  Having  pur- 
chased at  a  sale  the  works  of  two  short- pendulum 
Americans,  which  we  will  call  No.  1  and  No.  2,  I 
divided  No.  1  into  two  parts  and  placed  the  parts  re- 
spectively on  the  right  and  left  sides  of  No.  2.  I  had 
then  a  four-train  clock — in  the  centre  a  going  and 
striking  train  as  originally  put  together :  on  the  left 
the  striking  part  of  No.  1 — which,  by  a  little  altera- 
tion of  the  count- wheel,  was  converted  into  a  chime 
train  striking  the  quarters  (ding,  dong)  on  two  bells 
— and  on  the  right  the  going  train  of  No.  1,  which, 
at  particular  hours,  sets  going  (after  the  hour  has 
struck)  a  small  musical-box  placed  inside  the  case. 
A  neatly-designed  case  pat  over  all  constitutes  it  a 
very  useful  and  elegant  piece  of  furniture.  Should 
any  of  our  amateur  clock  makers  desire  a  more  ex- 
tended description  of  the  modus  operandi  of  the  job, 
I  shall  be  most  happy  to  comply  with  their  wishes. 
The  works  (without  cases)  may  be  purchased  for  a 
few  shillings.— Littlemobb. 

[26506.]— Test  for  Steel.— Put  a  drop  of  spirit 
of  salt  on  mandrel ;  let  it  stop  a  minute,  and  wipe 
it  off.  If  it  leaves  a  black  spot,  suggesting  char- 
coal, it  is  steel ;  if  it  is  bright  it  is  iron.— Iota. 

[26507.1  —  Beidlitjs  Powders.  —  Take  finely 
powdered  tartaric  acid  loOgrs.,  place  in  a  white 
paper,  weigh  up  84grs.  of  bicarbonate  of  soda  in  fine 
powder,  and  place  in  bine  paper.  Should  any 
flavouring  or  sweetening  be  desired,  the  sugar,  or  a 
drop  of  essence  of  lemon,  Ac.,  shonld  be  added  to  the 
carbonate  of  soda  after  weighing  np,  and  be  well  in- 
corporated.—Q.  Q.  Q. 

[26508.]— Citrate  of  Magnesia.— Perhaps  the 
following  extract  from  the  Pharmaceutical  Journal 
of  June  17  may  prove  of  interest  to  "  K."  "  Within 
a  few  years  past  an  effervescing  solution  of  sodium 
tartrate  has  been  slowly  gaining  confidence  among 
physicians  as  an  active  cathartic  and  purge,  superior 
to  solution  of  magnesian  citrate ;  among  the  people 
as  a  cooling  beverage,  and  among  pharmacists  as  an 
elegant,  permanent,  and  profitable  preparation.  Its 
superiority  over  solution  of  magnesian  citrate  lies 

Snncipally  in  the  following  qualities :— It  does  not 
ebilitate  the  bowels,  and  leave  them  in  a  weakened 
state ;  it  does  not  produce  tenesmus,  and  therefore 
can  be  used  with  mnoh  less  pain,  as  a  purge,  when 
haemorrhoids  are  present,  than  the  magnesia  solu- 
lution.  It  is  a  permanent  solution,  and  does  not 
precipitate  or  become  cloudy  after  a  few  days,  as  the 
magnesia  solution  frequently  does.  It  is  as  palat- 
able and  pharmaceutically  elegant  as  the  magnesia 
solution,  superior  to  it  in  medicinal  value,  and  of 
much  more  profit  to  the  pharmacist  in  manufactur- 
ing. The  formula  which  I  have  ascertained  to  give 
the  most  stable  product  and  gratifying  results  is 
the  following : — 

Take  of  sodium  carbonate   $\  3*i 

Acid  tartaric  in  crystals   3  vl 

Oil  of  lemon   gtt  iii 

Simple  syrup   f  Jiss 

Pure  water  q.  s.  f t.  f  3  *ii 

The  operation  is  as  follows: — Reduce  the  sodium 
carbonate  to  powder,  rub  the  oil  of  lemon  intimately 
with  it,  and  then  add  water  sufficient  to  dissolve ; 
to  this  solution  add  five  drachms  of  the  tartaric  acid, 
and  stir  occasionally  until  the  acid  is  dissolved. 
Filter  this  solution  to  removo  any  impurities  which 
may  be  present,  or  any  cloudiness  resulting  from  the 
introduction  of  the  oil  of  lemon.  To  this  filtrate 
add  the  syrup,  agitate  thoroughly,  then  add  one 
drachm  of  tartaric  acid  (the  remaining  amount),  cork 
and  tie  immediately,  to  preserve  the  oarbonio  acid 
gas ;  finally  agitate  the  contents  of  the  bottle  occa- 
sionally, till  the  acid  is  dissolved,  and  keep  in  a  cool 
place,  cork  downwards.  The  reasons  for  using  the 
acid  in  crystals  for  producing  the  tartrate  are  these : 
—The  commercial  powdered  acid  usually  contains 
impurities,  and  occasionally  adulterations,  not  pre- 
sent in  the  crystals  ;  to  powder  them  previously  to 
adding  them  to  the  alkaline  solution  wonld  be  an  un- 
necessary occupation ;  finally,  the  reaction  is  pro- 
duced much  slower  and  more  regularly  than  when 
the  powdered  acid  is  used— an  object,  I  think,  greatly 
to  be  desired  in  processes'  evolving  much  carbonic 
acid  gas.  The  last  portion  of  the  acid  could  be 


added  by  dissolving  it  first  in  the  syrup,  and  adding 
this  solution;  but  in  doing  this  the  reaction  u 
severe  and  instantaneous,  so  that  much  gas  is  often 
lost,  while  with  the  crystals  the  reaction  is  mode- 
rate, and  sufficient  time  is  given  for  inserting  the 
cork,  and  for  the  gas  to  dissolve  in  the  liquid.  Pre- 
pared  in  this  manner,  effervescing  solution  of  sodium 
tartrate  is  a  very  agreeable  beverage,  and  can  be 
preserved  unimpaired  for  almost  any  length  of  time, 
samples  having  been  kept  through  the  hot  months 
uninjured.  I  have  found  such  a  wide  difference  in 
samples  of  sodium  carbonate  obtained  from  diffe- 
rent establishments  in  regard  to  purity,  efflorescence, 
and  Amount  of  water  of  crystallisation,  that  I  have 
pari  God  and  recry  stall  ised  this  salt,  much  to  my 
satisfaction,  and  it  will  fully  repay  pharmacists  to 
adopt  the  followiag  plan  :— Dissolve  the  large  errs- 
staln  of  common  lal-soda  in  pure  water,  allow  all  the 
insoluble  properties  to  subside,  filter  this  solution, 
and  evaporate  at  a  moderate  heat,  till  a  pellirile 
forms  over  the  surface  of  the  liquid ,  and  set  aside  for 
two  or  three  days  to  crystallise.  A  small  propor- 
tion of  mother  liquid  remains,  which,  if  sufficiently 

[jure,  may  be  still  further  evaporated  and  cryrtal- 
ised,  if  desired.  These  crystals  shonld  now  be  dried 
on  a  linen  strainer,  in  a  moderately  warm  air 
chamber,  much  care  being  necessary  in  this  opera- 
tion, as  the  crystals  effloresce  readily  in  the  atmo- 
sphere, and  too  muoh  heat  will  easily  liquefy  the  salt 
again.  This  process  yields  beautiful,  clear,  oblique, 
rhombic,  prismatic  crystals,  which  should  be  pre- 
served in  well-stopped  jars.  It  may  contain  some 
sodium  chloride  and  sulphate,  which,  however,  if  is 
minute  quantity  only,  do  not  detract  from  its  medi- 
cinal value.  An  effervescing  granular  salt  of  sodium 
tartrate  may  be  formed  by  heating,  on  a  sand  bath, 
anhydrous,  sodium  carbonate,  and  pore  powdered 
tartaric  acid  in  the  proportion  of  3  parts  of  the 
alkali  to  41  of  the  add.  Care  must  be  taken  to  do 
this  in  a  vessel  not  affected  chemically  by  tartaric 
acid,  and  to  keep  the  chemicals  well  stirred  and 
scraped  np  from  the  bottom,  or  they  will  become 
yellow  and  carbonised.  This  gives  an  agreeable, 
slightly  acid  salt,  very  soluble  in  water,  which  sola- 
tion  effervesces  briskly,  and  forms  a  convenient 
cathartic  and  cooling  drink.  This  preparation  keeps 
well,  and  does  not  attract  moisture,  as  do  many 
effervescing  granular  salts.  For  a  cooling  drink, 
the  solution  may  be  taken  in  tablespoonful  doses 
hourly  ;  as  a  mild  cathartic,  one-half  a  bottleful, 
and  for  a  brisk  purge  a  whole  bottleful.  The 
granular  salt  may  be  taken  in  teaspoonful  or  table- 
spoonful  doses  dissolved  in  sweetened  water."  I 
need  only  add  that  the  greater  part  of  the  efferves- 
cent citrate  of  magnesia  sold  contains  neither  citric 
acid  nor  magnesia,  bnt  is  a  mixture  similar  to  the 
above.— A.  F.  J. 


L]  —  Finding  Centre  of  Gravity  of 
Taper  Lever.— 

Let  a  =  1J",6  =  2",  h  =  30"  ; 
a  =  distance  of  centre  from  a 
V  =  it  b  ; 

Then  *  =  b  (2^y )  =  15-7143  inches. 

„  .  J.  h*+±)  -  14-1857  inches. 
3  V  a  +  b  I 
See  Galbraith  &  Haughton's  "  Mechanics."— W.  B. 

[28607.]— Keeping  Filter  CooL-Cover  filter 
with  wet  cloth,  stand  filter  in  sun,  and  keep  cloth 
wet  all  day.  The  evaporation  of  water  produces 
intense  cold,  which,  of  course,  keeps  water  oooL— 
Iota. 

[26608.1— Electro  typing.— For  silver,  a  solution 
of  cyanide  of  silver  in  cyanide  of  potassium  dissolved 
in  water  is  employed ;  while  cyanide  of  gold,  dis- 
solved in  solution  of  cyanide  of  potassium,  is  the 
solution  need  for  gold.  Bnt  "Novice  "  must  be  a 
recent  reader  of  the  English  Mechanic,  for 
throughout  the  last  twelve  volumes  we  have  had 
hundreds  of  special  recipes  for  these  purposes,  none 
perhaps  so  good,  and  so  clearly  explained,  as  those 
given  in  " Sigma' s"  book  on  "Electricity,"  to 
which  I  beg  to  refer  him.— A.  F.  J. 

[28808.]— Eleotrotypiag.— If  yon  wish  to  electro- 
type in  gold,  you  must  nse  chloride  of  gold.  For 
electrotyping  in  silver,  nitrate  of  silver  is  to  he 
employed.  Nitrate  of  silver  costs  4s.  per  onnos,  and 
roust  be  dissolved  in  the  purest  distilled  water.— C. 
Dbtaillx. 

[26600 J— Light.— I  believe  nothing  will  be  fonnd 
cheaper  in  the  long  run  than  the  electric  light  If 
"  C.  will  kindly  refer  to  p.  478  of  this  volume  of  the 
English  Mkchanic  he  will  find  details  of  the  rela- 
tive cost  of  gas  and  electricity  as  sources  of  light. — 
A.  F.  J. 

[26611.J— Legal— Does  it  specify  in  the  deeds  that 
the  road  is  for  all  easements  and  all  conveniences  to 
the  said  property  yon  have  bought  P  If  so,  I  don't 
think  they  can  prevent  you  from  laying  gas  and 
water-pipes.  (1)  The  vendor  should  repair  the  road, 
and  keep  it  in  good  condition.  (2)  Yes ;  as  the 
property  belongs  to  the  vendor,  you  only  having  a 
right  of  road  across  it— H.  B.  Robtbon. 

[28612.]— Varnish  and  Oil— If  the  varnish  and 
oil  are  fresh,  boiling  the  measures  in  strong  solution 
of  washing  soda  wili  effectually  cleanse  them ;  if  not, 
a  previous  soaking  in  common  benzoline  will  greatly 
facilitate  operations  by  softening  the  hardened 
crust  of  resinous  matter.  I  know  of  no  trustworthy 
t3st  for  the  two  oils.— A.  F.  J. 
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[36813.]  —  Varnishing  Oleographs.  —  I  hare 
Tarnished  several  hun  Ireds,  and  though  I  followed 
the  same  method  as  yon  describe,  I  hare  not  met 
with  the  same  result.  I  can  only  suppose  one  of  two 
things— riz.,  either  the  coating  of  size  was  not  thick 
enough  (or  perhaps  not  quite  dry  ?),  or  else  the 
Tarnish  is  thin  and  indifferent.  Try  a  better  Tarnish, 
say  copal.— S.  BOTTOira. 

[26615.]— Tap  for  Boiler.— I  think  the  accom- 
panying sketch  of  stop-Take  will  meet  the  require- 


ments of  "  J.  W.  C."  :— a,  steam  from  boiler;  b 
steam  to  engine ;  and  c,  small  pet  cock  to  let  off 
water  as  it  accumulates  in  recess,  as  shown  in  e ketch , 
when  stop- valve  is  closed.  I  think  this  is  preferable 
to  a  cock,  because  cocks  are  Tery  liable  to  "  stick  " 
if  not  opened  often. — N.  H. 

.  [26619.]-Flight  of  Bullet.— "  Constant  Header- 
is  supposing  an  impossiblity,  as  no  bullet  fired  from 
a  rifle  held  on  the  same  horizontal  plane  as  the 
bull's-eye  at  1,000  yards'  distance  would  do  other- 
wise than  ricochet,  or  drop  into  the  ground,  long 
before  it  reached  the  target.  The  back  "  Bight "  on 
rifles  gives  the  proper  elevation  for  the  muzzle  at 
the  different  long  ranges,  as  "  Constant  Reader " 
will  soe  on  examining  one.— B.  H.,  Solr. 

[2661ft.]— Plight  of  Bullet.- Though  I  do  not 
happen  to  have  the  angles  of  eleTation  of  the  Snider 
bullet,  I  possess  a  Tery  ao  urate  table  of  those  of  the 
Enfield  before  conversio  i.  The  present  bullet  is 
somewhat  lighter  tuauit  was  in  the  muzzle-loading 
time,  but,  owing  to  its  hollow  front,  it  spins  more 
steadily  than  the  old  top  heavy  bullet.  We  may, 
therefore,  reckon  no  great  difference  in  their  paths. 
Of  course,  if  we  have  t'.e  angles  of  elevation,  we 
virtually  possess  the  patb  of  the  bullet.  There  is  ao 
erroneous  idea  still  existing  that  the  culminating 
point  is  a  long  way  towards  the  target  -end  of  the 
curre.   So  it  was  in  round  bullet  times,  but  it  is 


—  »  ,         *  1  — O  —  I    —  ww  j  Ma  i  t  -    I  1  '  ■  <  i  I  HUD 

firing  point.  I  make  it  555  yards.  Its  height  u  Olft. 
above  the  line  of  aim  with  old  cartridges,  but  Tery 

Eod  cartridges  miirht  give  66ft.  The  military  small 
re  would  give  much  better  results  (39ft.).  and  the 
match  muzzle-loader  more  favourable  still  (35ft.). 

I.  000  yards,  I  would  point  Out  to  "Constant 
Header,  '  is  much  beyond  the  shooting  powers  of  the 
Snider.  I  refer  to  accuracy,  of  course,  for  it  will 
kill  much  further.  I  may  add  that  the  slope  of  the 
bore  for  1,000  yards'  elevation  is  about  1  in  18i,  and 
the  slope  of  the  fall-in  at  1,000  yards  is  about  1  in 

II.  — A.  I.  C.  E. 

[26619.1  — Plight  of  Bullet.  —  The  following 
table  will  perhaps  satisfy  "  A  Constant  Reader." 
The  barrel  supposed  to  be  three  feet  above  the 
ground  :— 

Culminating  point. 
...    11  feet! 


Range. 
400  yards 

500   „       ...  16  „  For 

600   „       ...  23  „  Snider-Enfield 

700   32  „  Rifle. 

800   „       ...  41  „  . 

By  "culminating  point"  we  mean  the  highest  point 
in  the  ti  ajectory  attained  by  the  bullet.  This  is  at  a 
trifle  under  two-thirds  of  the  distance. — Artillkby 
Captain. 

[26620  ]  — Clook  Jobbing.  — "G.  E.  P."  can 
effect  his  purpose  in  two  ways :  1st.  Take  out  the 
second  and  third  wheels  of  the  going  traiu  and 
substitute  in  their  places  wheels  of  84  and  80  teeth 
respectively.  The  pivot-hole*  of  the  arbours  of  those 
wheels  will,  of  course,  require  shifting,  and  the 
pinions  on  the  arbours  must  be  properly  sized.  As 
*  Clock  Jobber"  describes  himself  to  be  pretty  well 
up  in  clock-work,  j  take  it  for  granted  that  he  will 
know  how  to  do  this.  If  not,  he  mu  t  write  again 
for  further  information.  These  will  be  the  only 
alterations  required  in  the  wheel-work  (excepting, 
of  course,  the  adaptation  of  fusees  and  spring 
barre.s).  If  this  method  of  alteration  be  adopted, 
1  Clock  Jobber"  must  dispense  with  a  second-baud, 
as  there  will  now  bu  no  wheel  exactly  completing  its 
revolution  in  a  second.  In  giving  the  above 
numbers  I  have  supposed  that  the  driver  pinions 


are  of  8  and  7  leaves  respectiTely,  and  that  the 
scape- wheel  has  thirty  teeth,  as  is  usual  in  English 
second-clocks.  2nd.  Leave  the  second  and  third 
wheels  as  they  are.  Take  the  scape-wheel  and  its 
collet  from  the  arbour,  and  put  on  the  same  arbour  a 
wheel  of  any  even  number  of  teeth  and  of  convenient 
size.  Turn  another  arbour,  on  whioh  place  the 
scape-wheel  and  also  another  wheel  of  just  half  the 
number  of  teeth  contained  in  the.  new  wheel  and 

rred  into  it.  The  scape  wheel,  as  its  motion  will 
in  a  contrary  direction  to  that  which  it  had 
before,  must  be  inverted  when  placed  upon  the  new 
arbour,  and  the  anchor  escapement  must  also  be 
inverted.  By  this  method  the  second-hand  may  be 
retained  exactly  as  it  was  before  ;  but  it  will  be 
necessary  to  alter  the  pendulum  cock,  and  in  all 
probability  to  odd  a  small  piece  to  top  of  plate  to 
carry  the  escapement.  Tbe  hole  in  the  back  plate 
(through  which  the  crutch  is  thrust)  must  be  closed 
with  a  piece  of  brass  riveted  in,  as  a  solid  bearing 
will  possibly  be  required  there  for  the  scape-wheel 
arbour.  I  have  tried  both  methods,  and  much  prefer 
the  second.  Wheels  of  42  and  21  teeth  do  nicely. 
I  have  said  nothing  as  to  the  way  in  which  the 
wheels  are  to  be  removed  from  their  arbours,  the  new 
one  mounted,  the  fusees  mounted  on  the  great 
wheels,  and  the  spring-barrels  added ;  but  if  any 
information  is  needed  on  these  points  I  shall  be 
happy  to  afford  it  on  another  occasion.  The  length 
of  pendulum  required  will  be  that  of  one  beating 
half-seconds.  "  O.  E.  F."  will  no  doubt  find  that  a 
piece  of  brass  will  be  required  to  be  riveted  to  the 
bottom  of  plate  in  order  to  carry  the  barrels.  There 
is  yet  a  third  method  of  converting  a  second's  clock 
into  a  half-second's— namely,  by  doubling  the 
number  of  teeth  in  the  scape- wheeL— Littubmowc. 

[28624.]— Testing  IiUbrioating Oils.— It  maybe 
roughly  stated  that,  for  medium  fine  work,  that  oil 
is  the  best  which  will  run  the  farthest  down  an  in- 
alined  plane  of  glass  or  polished  metal.  If  the 
droppings  from  bearings  are  collected  they  may  be 
purified  by  solution  in  bisulphide  of  carbon,  deeauta- 
tion  from  impurity,  aad  removal  of  bisulphide 
(which  oan  be  used  over  and  over  again)  by  distilla- 
tion.—S.  B. 


>.]—  Brains  Band  Saws.— Good  brass,  rich 
in  copper,  is  generally  used.— S.  B. 

[26685.1— Braaing  Band  Saws.— Bring  the  two 
ends  of  the  saw  close  together  and  fasten ;  then 
take  a  small  pan  of  charcoal,  and  place  it  under  the 
ends  and  direct  the  flame  of  a  blowpipe  on  it.  As  the 
ends  will  soon  become  red-hot  sprinkle  some  powdered 
borax  upon  them  and  add  the  Bolder  with  a  piece  of 
iron.  The  way  to  make  the  solder  melt :  3  parts  of 
brass-filings  with  1  part  of  silver ;  oast  in  ingot  and 
file  away ;  collect  the  filings,  and  put  into  solution  of 
sal  ammoniac  in  water, "and  so  keep  until  wanted. — 
J.  H.  M.,  Sheffield. 

i 26626.]—  Stripping  Nickel  from  Brass.— Make 
ilute  solution  of  sulphuric  acid,  say  1  acid  to  8 
water.  Place  this  in  a  bath  (of  earthenware)  large 
enough  to  contain  freely  the  articles  you  wish  to 
strip.  There  must  be  enough  acid  to  oover  all  the 
objects.  Then  procure  a  sheet  of  brass  (or  whatever 
metal  the  basis  of  the  objects  may  bo),  and  immerse 
it  into  the  acid,  but  not  in  contact  with  the  objects. 
Now  join  up  the  objects  and  the  plate  by  meaus  of  a 
stout  copper  wire,  taking  care  that  all  the  objects  are 
in  electrical  contact  with  each  other.  The  electrical 
currant  thus  generated,  by  the  action  of  the  acid  on 
the  nickel;  will  effectually  protect  tbe  subjacent 
metal  until  all  the  nickel  is  dissolved  off. — S.  R.  B. 

[26627.]— Cleaning  Leather.— Wash  the  leather 
with  soap  and  water  and  a  nail  brush  ;  then,  when 
quite  dry,  rub  it  with  a  sponge  dipped  in  good  ben- 
soline  (not  petroleum  or  paraffin).— S.B. 

[26633.]— Model  Balloon.— The  best  shape  for  a 
gas  balloon  is  that  of  a  peg-top.  In  preparing  the 
gores  proceed  as  follows  :  —  Procure  some  close- 
texture  silk,  and  cut  into  a  form  resembling  a  narrow 
pear  with  a  very  thin  stalk.  Fourteen  of  these 
pieces  will  be  found  to  be  the  best  number,  and,  of 
course,  the  breadths  of  each  piece  must  be  measured 
accordingly.  When  sewing  them  together  it  will  be 
of  advantage  to  coat  tbe  parts  that  overlap  with  a 
layer  of  varnish,  as  this  will  save  much  trouble  after- 
wards, and  hold  the  silk  firmer  in  its  place  during  the 
stitching.  The  threads  must  be  placed  very  regu- 
larly or  the  balloon  will  be  drawn  out  of  shape,  and 
it  will  be  found  useful  if  the  gores  are  covered  with 
an  interior  coating  of  Tarnish  before  they  are  finally 
sewn  together.  Take  care  not  to  have  tbe  varnish 
too  thick.  It  is  made  of  indiarubber  dissolved  in  a 
mixture  of  turpentine  and  naphtha.  Leave  a  rmall 
hole  at  the  bottom  to  insert  a  tube  to  fill  it,  which  is 
done  in  the  following  manner :— Procnre  a  large 
stone  bottle  which  will  hold  a  gallon  of  water,  into 
this  put  a  pound  of  iron-filings,  or  granulated  zinc, 
with  two  quarts  of  water,  and  add  to  this  by  degrees 
one  pint  of  sulphuric  acid.  Then  take  a  tube,  either 
of  glass  or  metal,  and  introduce  one  end  of  it 
through  a  cork,  which  place  in  the  bottle ;  then  pat 
the  end  into  the  neck  of  the  balloon,  and  the  gas  will 
rise  into  the  body  of  it.  When  quite  full,  withdraw 
the  tube,  and  tie  tbe  neck  of  the  balloon  with  a  piece 
of  thin  strong  string.  If  freed,  it  will  now  rise  in 
the  air.  Balloons  of  this  kind  cannot  be  made 
smaller  than  four  feet  and  a  half  in  diameter  of  oiled 
silk,  as  the  weight  of  the  material  is  too  great  for 
the  air  to  buoy  it  up.  They  may  be  made  smaller 
in  thin  slips  of  bladder,  or  other  membrane,  glued 
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together,  or  of  thin  gutta-percha  cloth,  which  is  now 
extensively  used  for  this  purpose.  With  this  they 
may  be  made  two  feet  or  less  in  diameter,  and  will 
rise  beautifully.— F.  Beaumont. 

[26637.]— Piorio  Acid.— Picrate  of  ammonia  is 
explosive,  even  alone.  Probably  chlorate  of  potash 
would  render  it  even  more  explosive.— A.  F.  J. 

[26638.]— Sewage  in  Well.  —  Add  some  of  the 
water  to  a  Tery  dilute  solution  of  potassium  per- 
manganate ;  it  will  either  be  turned  green  or  bleached 
if  sewage  is  present.— H.  B.  Rohtrojj. 

[26638.1— Sewage  in  Well.— The  Nessler's  test, 
and  solution  of  acetate  of  lead.  The  former  will 
give  a  brown  colouration,  and  the  latter  brownish 
flocks,  according  to  the  amounts  of  ammonia  or 
sulphuretted  hydrogen  contained  in  the  water. — 
A.  F.  J. 

[26643.]— Carbonate  of  Ammonia.— I  hasten  to 
reply  categorically  to  the  questions  asked  by  "  C." 
in  his  query,  o.  To  what  degree  is  the  retort 
heated?  6.  Does  the  volatile  carbonate  pass 
through  any  cooling  liquid,  or  direct  into  a  con- 
denser  P  c.  When  condensed  is  it  then  fit  for 
market  or  does  it  require  further  purification  P 
d.  What  weight  of  carbonate  is  obtained  from  one 
ton  of  sulphate  P  The  heat  required  is  a  dull  red. 
say  about  600°  Fahr.  The  carbonate  is  condensed 
directly  in  large  square  leaden  chambers,  with 
either  top  or  bottom  movable.  The  crude  seaqui- 
carbonate  obtained  in  the  first  sublimation  is 
purified  by  resublimation  in  iron  pots,  surmounted 
with  leaden  caps.  The  waste  heat  of  the  flue  from 
the  furnace  whioh  heats  the  retorts  serves  for  this 
part  of  the  work,  the  heat  required  not  being 
greater  than  ISO9  to  180°  Fahr.  In  this  second 
operation  water  is  added  to  render  the  salt  trans- 
lucent. The  decomposition  which  takes  place, 
expressed  in  the  old  notation,  with  equivalents 
placed  over,  is  as  follows  :— 

196  160  118  , 

3  (NH4  S04)  +  3  (CaOO,)  =  (2  NH<  O,  3  COj)  +  / 
SuL  of  Anna.    Car.  of  lime.      Car.  of  Anus, 

26  204 
NH<  0  +  8  (CaS04) 
m  Ammonia    SuL  of  7 

Therefore,  as  2™j±™ 
198 

that  1  ton  of  pure  ammonia  sulphate  should  produce 
theoretically  about  llcwt.  3qrs.  l«lb.  of  sesqui- 
carbonate.  Of  course,  in  practice  this  result  will 
not  be  reached.— A.  F.  J. 

[26644.]— Liver  Complaint.— The  general  cause 
of  liver  complaints  in  England  is  abuse  of  wine, 
beer,  or  alcoholic  liquors  generally.  The  carbonised 
atmosphere  has  very  little  to  do  with  it.  As  there 
are  many  forms  of  "  liver  complaint "  the  treatment 

food  for  one  being  actually  dangerous  in  the  other, 
must  decline  to  prescribe  without  knowing  some- 
thing of  the  symptoms,  especially  whether  accom- 
panied by  biliousness,  headache,  dysentery,  hceuior. 
rhoids,  Aa-M.  M.  M. 

[26646.]— Syrup  of  Phosphates. — A  very  ex- 
haustive and  interesting  article  on  this  subject 
appeared  in  the  Pharmaceutical  Journal  for  .July 
16,  1870.  As  it  contains  all  the  information  sought 
for  by  Mr.  Bone,  I  transcribe  the  article  in  fulL  It 
is  from  the  pen  of  Mr.  E.  C.  Saunders :— "  The 
difference  in  the  quality  and  strength  of  different 
samples  of  the  preparation  known  as  '  Parrish's 
Chemical  Food,'  as  found  in  the  market  at  the  pre- 
sent time,  has  been  the  subject  of  considerable  dis- 
cussion during  the  past  few  months  :  but  as,  with 
the  exception  of  Mr.  W.  L.  Howie,  in  his  useful  and 
practical  paper,  all  seem  to  have  devoted  their 
energies  more  to  finding  out  faults  in  ordinary 
samples  of  the  preparation  than  toremedving  them, 
I  venture  to  submit  the  following  remarks  on  this 
article,  and  on  the  somewhat  similar  one  of 
Easton's  syrup,  which  is  also  difficult  to  make  and 
to  keep  in  good  condition.  I  begin  with  Parrish's 
syrup,  as  perhaps  the  most  difficult  to  make  accor- 
ding to  the  ordinary  formula.  The  chief  reason 
for  the  difference  met  with  in  the  various  makes  of 
this  preparation  is  to  be  found  in  the  fact  that  the 
principal  published   formula,  that   in  Parrish's 

Pharmacy,'  is  an  utterly  unpractical  one.  It  is 
well  known  that  glacial  phosphoric  acid,  uncon* 
taminated  with  phosphate  of  soda,*  is  hardly  to  be 
found  in  the  market  at  present ;  but,  even  if  it  were, 
it  is  next  to  impossible  to  obtain  a  good  preparation 
with  it,  as  it  is  a  monobasic  acid,  while  the  direction 
to  add  *  quantum  sufficit'  of  hydrochloric  acid  is 
exceedingly  vavue.  But,  apart  from  this,  it  is  evi- 
dent that  the  foynnla  cannot  be  strictly  followed,  as, 
if  the  quantity  of  ferrous  phosphate  directed  to  be 
present  in  each  fluid  drachm  of  the  completed  syrup 
is  attended  to.  34  troy  ounces  of  sugar  will  hnve  to  be 
made  into  36  fluid  ounces  of  syrup —  a  manifest  impos- 
sibility j  while,  if  the  quantity  given  as  the  amount 
of  solution  to  be  formed  for  the  sngar  to  be  dissolved 
in  is  adhered  to,  the  results  will  bo  about  46  ounces 
of  syrup,  which  will  not  contain  the  requisite  amount 
per  drachm  of  iron  and  lime.  All  the  formulas  at 
present  in  use  seem  to  be  merely  modifications  of 
that  given  by  I'arrish.  In  tbe  following  form 
tho  author  has  followed  Parrish  only  as  far  as  the 
result  to  be  obtained  is  concerned-vis.,  that  the 
finished  syrup  .-h  ill  ooutain  in  each  fluid  drachm  1 
grain  ferrous  phosphate  Fej  P,  Os,  2*  grains  calcic 
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phosphate  Co|  Ps  08,  and  trace  of  sodic  and  potassio 
phosphates  with  free  phosphoric  acid.   Take  of— 

Iron  wire,  clean,  No.  20  240  grains. 

Syrupy  phosphoric  acid,  Sp.  G.  175  Sos.  by  weight. 

Water,  distilled   4  fluid  ounces. 

Mix  the  acid  and  the  water,  and  dissolve  the  wire  in 
the  mixture  in  a  flask  loosely  stopped  with  tow ;  the 
hydrogen  evolved  then  protects  the  solution  from 
oxidation.  When  all  action  has  ceased,  heat  to 
boiling  point,  and  filter  through  paper  in  a  funnel 
with  a  long  neck  reaching  to  the  bottom  of  a  beaker 
containing  a  little  syrup,  which,  floating  on  the  iron 
solution,  will  effectually  prevent  any  oxidation. 

Slaked  lime,  fresh  «23  grains. 

Phosphoric  acid,  sp.  g.  175   91or.  by  weight. 

Water,  distilled  14  fluid  ounces. 

Mix  the  acid  and  water,  and  dissolve  the  lime  in  the 
mixture.   Filter  the  solution. 

Crystallised  sodic  carbonate   54  grains. 

Potassic  carbonate  72  grains. 

Phosphoric  acid,  sp.  g.  175   Jot.  by  weight. 

Distilled  water  1  fluid  ounce. 

Dissolve  and  filter.  Then  mix  all  the  solutions,  and 
having  added  distilled  water  to  make  the  solution 
measure  28  fluid  ounces,  dissolve  in  it,  with  heat, 
sugar  3^  (pounds  ?),  powdered  cochineal  85  grains, 
and  strain  while  hot.  When  cold,  add  orange  flower 
water,  2  fluid  ounces,  and  sufficient  distilled  water  to 
make  up  the  whole  measure  61  fluid  ounces.  The 
product  is  a  nice  clear  syrup,  entirely  free  from  sul- 
phate of  soda  or  amnionic  chloride,  both  of  which 
are  by  no  means  uncommon  impurities,  from  the 
difficulty  of  washing;  the  precipitates  when  the  syrup 
is  made  in  the  old  way,  while  the  whole  process  will 
be  found  very  much  less  troublesome  and  tedious. 
Calcic  hydrate  is  generally  sufficiently  pure  as  com- 
monly obtained,  though,  where  the  chemist  has  the 
facilities  for  doing  it,  it  is  best  for  him  to  make  the 
lime  himself,  by  igniting  chalk  in  a  crucible  at  a  full 
red  heat  for  an  hour.  I  may  here  remark,  though  it 
does  not  exactly  bear  on  the  subject,  that  the  last 
edition  (1872)  of.  Pereira's  'Materia  Medica'  con- 
tains the  astounding  information,  on  page  213,  that 
'  hypophosphite  of  lime  is  an  important  constituent 
in  Parrish's  chemical  food  '—a  statement  that  is 
likely  to  mislead  physicians  in  a  serions  manner. 
Easton's  syrup  is  another  preparation  that  is  fre- 
quently badly  made,  and  is  very  often  deficient  in 
iron.  The  precipitate  so  often  met  with  in  the  form 
of  phosphate  of  quinine  is,  I  think,  always  owing  to 
the  use  of  an  acid  containing  metaphosphoric  acid. 
I  have  never  been  troubled  with  a  precipitate  since 
I  have  taken  pains  to  use  only  orthophosphoric  acid 
HjP04.  The  change  in  colour  is  due  to  exposure  to 
the  air,  chiefly  from  oxidation  of  the  iron  salt,  but 
partly  to  the  quinine  changing  colour.  It  may  be 
entirely  avoided,  as  has  been  often  remarked,  by 
completely  filling  the  bottles  in  which  the  syrup  is 
kept,  and  corking,  so  as  to  have  as  little  air  left  in 
the  bottle  as  possible.  No  trouble  will  be  found  in 
making  a  satisfactory  preparation  if  the  following 
form  be  strictly  followed,  and  care  be  taken  to  avoid 
exposure  to  the  air  of  the  iron  solution : — 

Take  of  iron  wire  (No.  20)   240  grains. 

Phosphoric  acid  (sp.  g.  176)   Sos.  by  weight. 

Water  4  fluid  ounces. 

Dissolve  with  the  precautions  directed  above  in  the 
formula  for  Parrish's  syrup— 

Suinino  sulph   625  grains, 

iquor  ammon   — 

Distilled  water   — 

Dilute  Bulpuric  acid   a  a  0.  s. 

Precipitate  the  quinine,  secundem  artem,  and  wash 
on  a  filter  with  a  pin£  of  very  cold  distilled  water, 
press  strongly,  and  dissolve  in  half  an  ounce  by 
weight  of  phosphoric  acid  diluted  with  an  ounce  of 
water  in  which  16  grains  of  strychnine  have  been 
dissolved.  Mix  with  the  solution  of  iron,  add  enough 
distilled  water  to  make  the  whole  measure  10  fluid 
ounces,  and  mix  thoroughly  with  54  fluid  ounces  of 
simple  syrup.  The  resulting  syrup  will  contain  ia 
each  fluid  drachm  1  grain  ferrous-phosphate  FesPaO*  ; 
1  grain  qninic  phosphate  (CjoHmN*Oj)  2  H3PO4, 
and  rV  of  a  grain  of  strychnine.  These  two  syrups 
afford  good  examples  of  two  classes  of  syrups  that 
present  considerable  difficulties  in  manipulation 
with  the  formula;  in  general  use,  which  I  think  are 
quite  removed  in  the  two  just  submitted.  Both  have 
now  been  tested  on  a  large  scale  for  some  time  and 
found  very  satisfactory  in  their  products.  No  origina- 
lity is  claimed  in -the  use  of  metallic  iron  inthe  place 
of  precipitated  ferrous-phosphate  ;  it  was,  I  believe, 
first  suggested  by  Mr.  H.  W.  Jones  in  the  columns 
of  the  Pharmaceutical  Journal.  The  chief  point 
that  I  would  press  is  the  importance  of  using  tribasic 
(ortho)  phosphoric  acid  Ha  P04;  both  metaphos- 
phoric acid  H  PO3,  and  pyrophosphoric  acid  H4  Pj  07, 
if  present  in  the  acid  even  to  a  small  extent,  are 
certain  to  cause  trouble.  The  precaution  given  as 
to  filtering  the  solution  of  ferrous  phosphate  will  be 
found  useful  in  many  other  cases  ;  a  beaker  full  of 
solution  of  ferrous  iodide,  filtered  in  a  similar 
manner,  with  a  layer  of  syrup  the  eighth  of  an  inch 
thick  floating  on  the  surface,  can  be  left  exposed 
for  twenty-four  hours  without  injury  to  the  solu- 
tion. It  is  of  course  necessary  that  the  solution 
should  have  the  greatest  specific  gravity."— S. 
Bottoms. 

[26648.]-Carbonlo  Add  and  Plants.-Do  the 
glasses  exclude  the  air  ?  Are  not  there  other  cir- 
nm stances  at  work— such  as  increased  heat,  less 


evaporation— which  outweigh  any  little  difficulty 
which  the  plants  may  have  in  obtaining  a  constantly- 
renewed  atmosphere  ?  Do  not  all  nurserymen  make 
a  point  of  lifting  their  glasses  every  morning,  and 
even  wiping  them  P— S.  B.  B. 

[26618.]— Watering  Plants  and  Flowers.— If 
"  Zeta  "  will  take  a  dosen  mixed  plants,  let  us  say, 
for  instance,  two  roses,  two  geraniums,  two  calceo- 
larias, two  petunias,  two  fuchsias,  and  two  pansies, 
each  pair  being  of  about  equal  site  and  strength, 
and  place  these  as  nearly  as  possible  in  equal  posi- 
tions in  the  garden,  but  one  of  each  kind  in  two 
separate  plots,  and  will  snpply  the  ones  with  water 
when  the  surface  is  dry,  while  the  others  are 
left  to  take  care  of  themselves,  he  will  find  that 
nurserymen  are  fully  justified  by  the  result  in  paying 
men  to  water  their  flowers,  etc.— Nursery. 


.]  —  Phosphorescent  Powders.  —  I  am 
sorry  that  I  cannot  mention  the  name  of  any  work 
treating  specially  on  this  subject.  I  have  sought  in 
vain  for  practical  information,  and  have  been  com- 
pelled to  experiment  myself.  I  may  mention  that 
Mottershead,  of  Manchester,  supplies  these  coloured 
phosphorescent  powders  in  bulk.  I  find  that  the 
sulphides  of  calcium,  of  barium,  of  strontium,  4c., 

g've  phosphorescent  powders  when  duly  heated, 
ach  sulphide  has  a  predominant  colour,  bnt  the 
temperature  to  which  it  is  heated  has  a  modifying 
effect  on  the  colour.  Let  J.  H.  Day  calcine  in  a 
covered  crucible,  along  with  powdered  charcoal, 
sulphate  of  lime,  sulphate  of  barytes,  or  sulphate  of 
strontia ;  he  will  obtain  in  each  case  a  greyish  white 
powder,  which,  after  exposure  to  strong  light  (either 
sunlight  or  magnesium  light),  will  be  phosphorescent, 
the  colour  depending  on  the  sulphate  used,  and  the 
decree  of  heat  employed.  —  Audacis  Fobtuna 
JUVAT. 


2.1— Sun-Printing.— Keep  your  eye  upon 
the  articles  now  appearing  in  the  English  Me- 
chanic on  "  Notes  on  Photography,"  by  Captain 
Abney.  Ton  will  find  nearly  all  the  processes  men- 
tioned there.  In  the  mean  time,  I  append  a  list  of 
the  more  important  printing  processes,  premising 
that  few  of  them  are  used  in  conjunction  with  a 
developer :— 1.  Chloride  of  silver,  on  paper,  with  or 
without  albumen,  gelatine,  starch,  Ac.  2.  Iodide  of 
silver  on  paper,  in  conjunction  with  a  gallic  acid 
developer.  3.  Iodide  of  silver  on  paper,  with  an  iron 
developer.  4.  Bichromate  of  potash,  soda,  or 
ammonia  on  paper,  or  in  suspension  in  gelatine, 
glue,  Ac.,  with  or  without  pigments.  5.  Ammonio- 
citrate  of  iron  on  paper,  developed  with  ferrocyanide 
of  potassium.  6.  Ammonio-citrate  of  iron  developed 
with  neutral  solution  of  chloride  of  gold.  7.  Paper 
coated  with  mixed  solutions  of  sulphate  of  copper 
and  bichromate  of  potash  developed  with  weak 
solution.  8.  Paper  coated  with  nitrate  of  silver  and 
a  trace  of  succinic  acid,  developed  with  sulphate  of 
iron,  or  without  development.— S.  Bottonb. 

[26668.]  —American  Bug  on  Trees.— A  most 
terrible  pest,  aid  extremely  difficult  to  eradicate. 
If,  however,  the  trees  are  fairly  strong,  the  applica- 
tion of  bensoline  or  petroleum  on  the  affected  spots 
with  a  soft  brash  will  be  found  effectual.  — 
Nursery. 

[26667.]— Photographic.— Very  little  difference 
will  be  made  in  the  recipes.  As,  of  course,  owing  to 
the  heat,  the  chemicals  act  with  greater  energy,  the 
strength  of  the  bath  need  never  exceed  30grs.  silver 
to  the  ounce.  The  developing  solution  also  should 
contain  rather  less  iron  or  pyro,  bnt  more  acetic  or 
citric  acid.  All  the  chemicals  keep  well,  bnt  extra 
care  is  necessary  to  prevent  evaporation  of  ether, 
4c.,  in  the  collodion.— 8.  Bottonb. 

[26670.]— Stained  Floor.— I  do  not  understand 
how  sal-ammoniac  could  leave  a  stain.  Something 
dirty  (extraneous)  must  have  been  mixed  with  it ; 
and  on  the  nature  of  this  something  will  depend  in 
great  degree  the  treatment  required.  The  following 
will,  however,  probably  remove  both  stains  effectu- 
ally. _  Make  a  saturated  solution  of  common  washing 
soda  in  water,  put  in  it  £  its  bulk  of  fresh  slaked 
lime.  Give  it  a  boil  up  in  an  iron  pot.  Apply  the 
mixture,  with  a  bundle  of  rags  tied  to  a  stick,  while 
still  hoi,  to  the  stained  portions  of  the  boards. 
When  cold  wash  off  and  scrub.  Repeat  until  all 
traces  of  stains  are  removed.  N.B.— Use  plenty  of 
hot  water  in  washing  off  the  soda  solution. — A.  F.J. 

[26681).]— The  Seasons  in  England.  —  I  have 
kept  note  of  the  temperature  for  the  last  10  years 
(daily),  and  my  father  before  me  has  done  the  same 
for  40  years.  The  result  has  been  that  we  have  not 
been  able  to  discover  any  perceptible  (average) 
variation  in  the  direction  of  greater  heat  in  summer. 
These  last  six  years  have  shown  milder  winters  and 
cooler  summers  than  the  preceding  ten.— A.  F.  J. 

[26680  and  26687.]— Leolanche  Battery.— Muria- 
tic or  other  acid  improves  the  action  by  taking  up 
the  ammonia  as  it  forms,  and  so  preventing  "  polari- 
sation," as  it  is  called.  It  should  be  added  a  few 
drops  at  a  time,  at  intervals,  through  the  hole  left 
in  the  cement  at  the  top  of  the  porous  pot.  Of 
course  the  porous  pot  must  be  filled  with  the  liquid. 
It  does  this  for  itself  by  sucking  the  liquid  in,  and 
the  cell  will  not  act  until  this  has  been  effected. — 
Sigma. 

[26690.]— Stars.— It  should  have  been  •  Leonis  in 
each  place  instead  of  O.— P.  D. 


UNANSWERED  QUERIES. 

Th4  members  and  Miles  of  queries  wMcfc  rnulu  mtm. 
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Since  our  last  H.  B.  Bostron  has  answered  25069. 
26128.   Cramps  in  Legs,  p.  314. 
26133.    Speculum,  314. 

Quantitative  Analysis,  314. 
furnace,  314. 
Speed  of  Trains,  315. 
Double  Action  Composition  Pedals,  315. 
National  Training  School  (or  Music,  315. 
Model  Yacht,  315. 
Steam  Engine,  315. 
Spoiled  Engraving*.  315. 
Wheelwrigbting,  315. 
The  Bar,  315. 
Hard  wooded  Cuttings.  315. 
Wheel*  of  Railway  Rolling  Stock,  315. 
United  States  Territories,  315. 
Goodwin  8and*  Antiquities,  315. 
Keyed  Dulcimer,  315. 

Screw  Boat.  p.  417. 
Red  Ore,  417. 
Dissolving  Amber,  417. 
Sgraffito,  418. 
Timber.  418. 


26138. 
28152. 
26158. 
26158. 
26159. 
26160. 
26162. 
26163. 
26169. 
28175. 
26185. 
26186. 
28187. 
26192. 

26357. 
28358. 
26366. 
26372. 
26373. 
26377. 
26381. 
26386. 
26387. 
26388. 
26390. 


Electro-plating,  418. 
Employment  for 


26396. 
26399. 
26406. 
26414. 
26422. 
26425. 
26481. 
86436. 
20438. 


.    .  for  One-handed  People.  418. 

Power  of  Mill.  418. 
Elastic  Mould  for  Plaster  Casting,  418. 
Gilding  Picture  Frames,  418. 
Zeta  Equulei,  418. 
Theodolite.  418. 
Gasproof  Varnish,  418. 
Decorating  Organ  Pipes,  418. 
Friedmann'a  Injector,  418. 
Tadpoles,  419. 

Westinghouse  Automatic  Air-brake,  419. 

Dobby  Bides  Pattern  Pholcing,  419. 

Stellar  Spectra,  419. 

Mining.  419. 

Gas  Apparatus,  419. 


QUERIES. 


[26898.]— Inheritance.— A  man  married  a  IVBBBSS 
and  by  that  woman  had  two  daughters.  The  woman 
died,  the  man  and  his  two  daughters  remain  alive.  Ia 
course  of  time  the  man  marries  a  second  wife  by  whom  he 
has  a  sen.  The  man  next  dies,  and  the  second  wife,  bar 
son,  and  the  two  daughters  of  the  first  wife  are  all  left 
living.  To  whom,  then,  does  the  inheritance,  ooasiftinf 
in  land,  stock,  Ac,  lawfully  pertain— the  daughters  of  the 
first  wife,  or  the  son  of  the  second  ?  or  into  what  pro- 
portionate dirisions  ought  the  whole  estate  to  be  shared 
amongst  the  children  of  the  two  wives  ?  Could  the. man 
by  will  leave  all  to  the  son  of  the  second  wife,  leaving  the 
two  daughters  of  the  first  destitute  P— NoaTnumaau. 

[26699.]— Boiler  Queries.— Given  three  cylindridsl 
boilers,  each  6ft.  diameter,  one  25ft.  long,  another  27ft. 
long,  the  other  31ft.  long  5  stack  40ft.  huh  by  8ft.  Sin. 
square  inside.  How  should  they  be  seated  P  Which 
should  be  in  the  middle,  and  what  wonld  be  the  loss  or 
gain  by  seating  them  in  different  positions  t  I  should 
have  mentioned  the  stack  is  directly  opposite  the  middle 
boiler.— Doc  s  a  do  Discikds. 

[26700.1— Savart's  Musical  Instruments.-^ 
the  Scientific  Loan  Collection  at  South  Kensington  are  two 
violins  by  Bavart  One  in  the  form  of  a  very  shallow  box 
with  the  strings  at  the  edge  of  the  box  ;  the  other  is  sa 
ordinary  violin  with  a  large  block  of  wood  fitted  over  tie 
belly  and  sides.  Can  any  expert  oblige  with  explanation 
of  the  latter  arrangement,  and  the  kind  of  tone  evolved 
by  the  first-named  instrument  ?  Also  ia  there  any  certain 
method  of  fitting  soundposta  true  and  square,  touching 
back  and  belly  equally  at  all  points  P— O .  P.  T. 

[26701.]— Orange  Wine.— To  Ma.  H*aais.-In 
February  last  we  made  about  SO  gallons  of  orange  wine, 
letting  it  ferment  for  a  week  In  an  open  cask,  than 
allowing  it  to  work  for  14  days  more  from  the  bang-hole 
of  ordinary  cask  before  dosing  up.  It  is  now  quite 
cloudy,  and  has  rather  a  syrupy  taste.  Will  you  kindly 
say  how  we  can  make  it  bright,  and  also  how  we  are  to 
know  when  fermentation  is  complete  after  the  brewing  ? 

—J.  8TEPHEHB. 

126702.]— Preparation  to  Fasten  Paper  to  Tin. 
— Can  any  of  "  ours"  inform  me  what  preparation  will 
fasten  paper  to  tin  onoe  and  for  all  P  By  tuing  office  gnni 
the  paper  so  soon  falls  off.— In  a  Fix. 

[28703.]— Brightening  Brass  Wire.— What  is  bsrt 
for  brightening  brass  wire  after  it  ha*  become  dnll  t 
I  have  a  quantity  of  it  wants  "  operating"  on. — Ia  *  Fix. 

[26704.J— Magnetioo.— I  am  anxious  to  know  the 
power  of  the  permanent  magnet  P  What  sised  magnet 
wonld  be  required  to  obtain  from  that  magnet  the  power 
of  one  horse  P— B. 

[26705.]  —  Siphon  Boxes.  —  Wanted  information 
concerning  the  site  and  content  of  siphon  boxer  for  ga» 
mains,  from  2m.  to  liin.  diameter  of  inlet  and  outlet  t— 
Ounan. 

[26706.1— Kaleidoscope.  —  To  Ma.  LixcAsrxa.— 
Would  Mr.  Lancaster  be  kind  enough  to  explain  bis 
kaleidoscope  a  little  more  in  detail  P  How  are  the  inside 
mirrors  to  be  worked  to  different  angles,  and  what  is  the 
size  of  outside  cylinder  P  Also  where  should  we  place  the 
lens  P  A  diagram  wonld  greatly  assist.— Lssmtax. 

[26707.]— Condensor  for  Ruhmkorff  Coil.-WJl 
any  reader  be  good  enough  to  inform  me  how  a  oondeutr 
should  be  made  to  give  a  satisfactory  result  with  a  ©oil,  of 
whioh  the  core  is  about  6|in.  long  and  lin.  diameter,  with 
a  No.  16  primary  mil  P  Two  B onsen  cells  of  small  rite 
or  more  to  be  used.— F.  O.  B. 
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[86708.]— Chemistry.— Would  any  of  your  corre- 
spondents inform  me  if  it  is  possible  to  determine  with 
certainty  how  much  free  acid  (inorganic  or  HC1,  HBr, 
tec.)  may  be  in  a  solution,  and  if  it  can  be  done  ?  Please 
to  give  a  few  hints  to  guide  a  novice.  I  saw  replies  to  a 
question  somewhat  similar  a  week  sinoe,  bat  they  don't 
seem  to  me  very  practical. — A. 

126709.]— Herbarium  Case.— Would  any  reader 
inform  me  how  to  make  a  cheap  box  or  case  to  hold  an 
herbarium  which  is  arranged  according  to  the  natural 
system  of  classification  ?  I  at  present  keep  my  plants  in 
in  ordinary  wooden  box,  which  causes  me  great  incon- 
venience, for  when  I  want  to  get  at  such  orders  as 
graniinea  or  Alices,  which  are  placed  at  the  bottom, 
I  must  lift  up  all  the  other  orders  which  are  placed  above 
before  I  can  get  to  them.  Could  not  a  case  be  made  so 
that  the  sheets  may  be  slid  in  at  the  ends  ? — Anthe- 
biccm. 

[26710.T-29  Herculis— Would  "  F.  R.  A.  8."  state 
whether  this  star  is  known  to  be  variable  ?  It  is  given  in 
the  B.A.  catalogue  as  44  mag.,  and  «  UcrculU  as  5  mag., 
which  agrees  with  Proctor's  large  atlas.  On  the  20th  of 
July,  whilst  searching  for  some  minute  doubles  in  this 
neighbourhood,  I  observed  that  29  was  deoidedly  inferior 
to  *>,  I  should  think  fully  half  a  magnitude  less,  2U  boing 
scarcely  discernible  with  the  naked  eye.  On  several 
succeeding  nights  the  magnitudes  were  relatively  tho 
same.— W.  S.  Franks. 

[26711.]— Polishing  Tortoiseshell  and  Ivory. 
— Can  any  of  your  readers  inform  me  how  to  polish 
tortoiseshell  and  ivory  paper  knives  ?— Seelor. 

[26712.]-Cleaning  Cotton  Waste.— May  I  ask  if 
any  of  your  readers  will  oblige  mo  by  stating  the  best 
means  of  extracting  the  oil  and  grc-aso  from  cotton  waste, 
in  such  a  manner  as  to  make  both  useful  again,  aud  state 
co*t  ?— T.  D. 

[36713.] — Red  Ink. — Would  any  reader  inform  mo 
how  red  ink  is  made  ?  Can  I  get  a  permanent  red  from 
cocluheal  ?  If  so,  what  mordant  would  be  suitable  for  tho 
purpose  ?  I  havo  tried  alum  aud  stannous  chloride,  bnt 
with  no  good  effect.— A  Bkidob. 

[26711.]— Colouring  Clay  Pipes.  — Can  any  of  your 
readers  inform  me  of  a  composition  that  will  varnish 
onlinary  clay  pipes,  and  cau»e  them  to  colour  liko  meer- 
schaum when  smoked  ?— Cktlon. 

r2*J715.J  —  Cleaning  Buckskin.  —  Can  any  one 
inform  me  how  to  make  a  paste  similar  to  Pro  port's  and 
Pullman's  for  cleaning  white  buckskin  breeches  ?  I  have 
jdeuty  of  Cornwall  clay,  but  cannot  mix  the  paste.— 

[26716.J— Moon  Rising.— Will  any  correspondent 
of  '*  ours'  tell  mo  how  to  find  the  moon  rising  and  setting 
within  5  minutes,  for  (railway,  from  the  A'aiilicaJ  Almanac, 
by  a  simple  calculation  ?— Obion. 

[26717.]— Liverpool  Dry  Plates.— Can  any  reader 
suggest  a  remedy  for  tho  following  :  —  Last  summer  I  pur- 
chased a  dozen  5  by  4  Liverpool  dry  plates,  all  of  which, 
on  development,  were  more  or  less  covered  with  large 
..paquc  spots.  This  year,  thinking  that  the  failure  wis 
attributable  to  carelessness  in  the  preparation  of  that 
particular  batch  of  plates,  I  purchased  anotner  dozen 
with  a  somewhat  similar  result,  except  that  in  this  oase 
the  spots  were  much  smaller  and  more  numerous.  I  may 
mention  that  I  used  tho  formula  given  in  the  printed 
directions  of  the  company,  with  the  exception  that  I  used 
ordinary  hard  water  instead  of  distilled.  Tlio  same 
water  has,  however,  given  good  results  with  wet  plates.— 
H.  T.,  Liverpool. 

[26718.]— To  *'  Sigma."— Where  can  I  find  full 
descriptions  of  the  latest  formH  of  the  Holtz  clectrioal 
machine?  In  your  book  on  "Electricity"  you  mention 
several  modifications,  and  as  I  am  about  to  construct  one, 
I  wish  to  know  full  particulars.  An  early  answer  will 
oblige— Holtz  Machine. 

[26719.]  —  Covering  for  8team-pipes,  Ac.  — 
What  are  the  constituent  parts  of  the  moat  generally- 
used  covering  for  steam-pipes  for  preventing  tho  radiation 
of  heat?  Is  straw  a  good  covering  for  pipes  against 
frost  ?— W.  D. 

fa6720.]-Marsh'8  Vibrating  Electric  Wire.- 
What  size  and  kind  of  wire  is  used  for  this?  I  cannot 
succeed  in  making  it  act.  Will  some  brother  reader  kindly 
help?— C.J.  E. 

jr26721.1-8ix.cell  Battery.-I  shall  feel  obliged  if 
*•  Sigma,  or  some  other  correspondent  to  "  ours,'  will 
tell  me  if,  in  making  a  six-cell  battery,  it  is  necessary  that 
all  the  carbon  plates,  being  same  size,  must  be  of  the 
same  thickness,  and  what  thickness  is  best  ?  —  Tun- 

BBIDOEX8I8. 

[26722.]— Reclaiming  Moss  Lands.— I  should  be 
triad  of  any  information  as  to  the  best  mode  of  bringing 
moss  lands  into  a  proper  state  of  cultivation,  and  if  it  has 
generally  been  found  to  pay  for  the  trouble  and  money 
spent  on  it  ?  A  reference  to  any  treatise  or  book  on  the 
subject  would  much  -oblige— T.  J.  8.  C. 

[2672-3.]— New  Railway  to  the  S orth.— I  noticed 
in  No.  592  a  paragraph  referring  to  a  proposed  new  rail- 
way from  London  to  the  North.  I  should  bo  pleased  if 
one  of  your  correspondents  would  give  the  counties  and 
towns  ft  proposes  to  pass  through.  Is  it  a  revival  of  the 
scheme  and  route  proposed  a  few  years  ago  by  the  Coal 
Owners'  Associated  London  Railway  Co.  ?— Progress. 

126724.]— Valuing  Sick  Club.— Would  any  brother 
reader  explain  the  method  of  valuing  a  sick  club,  and  give 
example  r— J.  B.  Wilkinson. 

[26725.]— Swimming  Collar.— Could  any  reader  of 
the  Kkqlish  Mechanic  inform  me  how  to  make  a  good 
swimming  collar  or  bolt  capable  of  keeping  the  head  well 
above  tho  surface  of  the  water  ?  Any  information  would 
oblige — Learner. 

[28726.]— Wool  Cleaning.— Can  any  reader  give 
information  as  to  the  best  method  of  cleaning  wool  on 
lamb  and  sheep  skins,  so  as  to  make  them  take  dyes  well 
and  keep  colour  ?— J.  Robertshall. 

[28727.]— Defective  Sight.— I  am  affected  with  a 
mistiness  in  sight,  and  at  the  present  time  am  only  able  to 
read,  without  glasses,  the  words  English  Mecbanic,  the 
heading  of  this  paper,  at  a  distance  of  about  13iu,,  and 
the  small  type,  such  as  this  query,  at  a  distance  of  about 
$iin.,  with  any  degree  of  distinctness.  My  age  is  only 
23,  and  I  am  of  opinion  that  some  simple  treatment  would 
make  my  sight  better.    I  have  noticed  Mr.  Lancaster's 


and  Mr.  Fryer's  replies  to  query  2650S,  but  they  hardly 
treat  of  such  a  case  as  mine.  Would  they  or  any  one  else 
with  experience  in  such  matters  inform  me  of  a  remedy 
which  would  not  incur  muob  expense  ?— Z. 

[26728.]— Electro-plating.— Will  any  reader  tell 
me  the  cause  of,  and  how  to  prevent,  the  Bilver  stripping 
off  electro-plated  articles,  under  the  action  of  the  scratch- 
brush  ?— G.  J.  C. 

[26729.]— Bottles  for  Chemicals.— Finding  stop- 
pered bottles  a  serious  item  of  expense,  we  shall  be  greatly 
obliged  for  answers  to  the  following  questions  :— 1.  To 
what  extent  can  corks  be  used  instead  of  stoppers  ?  Can 
they  not  be  used  for  the  majority  of  solids  ?  Can  they  be 
used  for  solutions  at  all?  2.  Are  there  any  proved 
methods  of  treating  corks  so  as  to  render  them  more  air- 
tight, and  less  attackable  ?  3.  We  have  several  dozen 
common  Bohemian  stoppered  narrow-mouthed  bottles 
(2oz.  and  6oz.  sizes,  la.  KM.  and  2s.  8d.  per  dozen} — are 
they  fit  to  keep  test  solutions  in  ?  If  not,  please  give 
particulars  of  cheap  good  bottles  suitable  for  the  purpose  ? 
Also  any  general  information  as  to  keeping  chemicals  will 
oblige — A.  M.  and  A.  L.  F. 

[26730.]— Coil.— I  want  to  make  a  coil,  the  secondary 
current  to  flow  in  one  direction  only.  Will  some  reader 
tell  me  how  this  is  done  ? — Copt. 

[26731.]— Canoe  Building.— I  am  intendinT  to  build 
a  flat-bottomed  canoe,  the  bottom  to  be  in  one  board,  and 
I  will  be  obliged  if  any  of  your  readers  can  inform  me 
how  to  shape  this  bottom  board  so  as  to  get  the  maximum 
amount  of  speed  ?  The  board  referred  to  is  to  be  12ft.  6in. 
long  or  thereby,  by  20in.  broad  at  the  widest  port.  I  have 
already  made  one  from  the  instructions  given  in  Vol.  XIX., 
p.  672,  by  E.  Farmer. — Accountamt. 

[26732.]— House  Ply.— While  examining  tho  trunk  of 
a  Bouse  lly,  under  tlio  microscope,  to  which  a  portion  of 
the  septum  between  the  eyes  was  attached,  I  observed  for 
the  first  time  the  presence  of  a  pair  of  peculiar-looking 
oreans,  in  the  shape  of  a  couplo  of  longish  cylindrical 
tnbes,  opening  out  at  each  extromity  into  a  wide  trumpet- 
mouthed  expansion,  obliquely  crossing  each  other  in  a 
horizontal  direction,  and  situated  shortly  below  the  roots 
of  tho  antenna;.  As  they  marvellously  resemble  some 
well-known  acoustical  instruments,  wiU  some  of  "ours" 
toll  me  if  I  am  right  in  surmising  them  to  be  auditory 
organs ;  and,  if  not,  what  they  are  supposed  to  be  ?— 
A.  8.  Moffat. 

[26733.]— Pumping.— Having  read  the  late  oorre- 
spondence  on  pumping  in  deep  wells,  I  have  determined 
to  fix  a  pump  m  my  well,  which  is  32ft.  deep,  but  before 
doing  so  I  should  like  to  ask  one  or  two  questions  if  any 
of  your  readers  would  kindly  answer  them.  1.  What 
would  be  the  best  size  for  tho  suction  pipe  for  a  3in.  bncket 
pump  ?  2.  Would  it  be  advisable  to  hx  a  clack  midway 
in  the  suction-pipe?  3.  Would  a  Sin.  bucket  be  large 
enough  ?  Any  instruction  likely  to  bring  about  a  good 
resalt  will  be  received  with  many  thanks  by— An  Old 
Header. 

[26731.]— Dyeing.— I  mix  the  following  compound— 
21b.  of  indigo,  4lb.  of  copperas,  61b.  of  lime:  I  also  put 
about  2  piuts  of  urine  in,  which  helps  to  clear  the  vat. 
The  goods  to  bo  dyed  are  first  bleached  in  stoves  contain- 
ing burning  sulphur,  next  they  are  put  in  the  dye-pit. 
The  dye  is  added  from  time  to  time  until  the  fabric  has 
attained  its  proper  shade.  The  fabric  ia  woollen,  and  the 
dye  is  applied  cold.  If  the  goods  thus  dyed  be  exposed  to 
the  air,  for,  say.  3or4  weeks,  they  will  bo  again  bleached, 
and  if  exposed  to  the  rays  of  the  sun  the  same  will  occur 
in  2  or  3  days ;  but  if  they  are  kept  from  the  air  and  sun 
the  bleaching  would,  to  my  knowledge,  never  take  place. 
Can  anv  of  your  readers  explain  this,  and  tell  me  how 
I  can  fix  the  dye  so  that  it  will  not  fade  under  such 
circumstances  ?— Little  Tom. 


[26735 ]— TestB  for  Oils-— Can  any  of  "ours"  giro 
me  tests  for  oils  for  burning  and  other  qualities,  aud  for 
all  oils— paraffin,  sweet,  olive,  rape,  neatsfoot,  petroleum, 
Ac.?— J.  H.  M„  Sheffield. 

[26736.]— Springs.— Can  any  of  "ours"  inform  me 
how  to  make  small  springs  suitable  for  bells,  Ac.  ? — 
J.  EL  M  ,  Sheffield. 

[26737.]— Tin  Scrap  Cuttings  and  Old  Tins.— 

Cap  any  of  "  ours"  tell  me  what  to  do  with  the  above  ? — 
J.  U.  M.,  Sheffield. 

[26738.]— Old  Violin.— Will  anyone  give  information 
about  Johann  Christian  Ficker;  and  also  say  whether 
one  of  his  violins  is  worth  preserving? — Toebor. 

[26739.]-Analyaing  Beer.-Will  any  of  your  cor- 
respondents  inform  me  now  I  may  analyse  beer?  I  do 
not  care  so  much  for  getting  at  the  composition  of  the 
extractive  matter  •  but  I  want  to  be  able  to  show  the 
water,  alcohol,  and  extractive  matter  separately. — M. 

[26710.]— Midland  Engines.— I  have  just  seen  at 
Lancaster  a  new  M.K.  engine  (No.  1290)  built  by  Dubs. 
Is  she  one  of  tho  new  18  by  21  oy Under  class ;  and  are  her 
other  dimensions  the  same  as  those  of  tho  17  by  24  class  ? 
A  finer  engine  no  one  could  wish  to  sec.— G. 

[26711.]— Benzoline  Lamps.-If  Mr.  J.  Wood 
would  publish  a  drawing  of  hia  latest  benzoline  lamp  he 
would  greatly  oblige  many  readers,  for  the  lamps,  as  sold, 
are  most  troublesome  things;  and  as  I  am  out  of  the 
"old  country"  I  should  bo  glad  to  know  where  the  patent 
5-light burners  can  bo  got,  and  some  "tack,"  and  in  what 
number  of  hist  year  were  his  instructions  given  ?— Ccsb. 

[26742.]— Filtering  Dirty  Water.— Is  it  a  prac- 
tical thing  to  take  the  water  of  a  stream  or  beck  running 
pant  a  woollen  mill  and  put  it  through  a  filtering  process, 
to  moke  the  water  suitable  to  use  in  wool-washing  for 
manufacturing  purposes?  If  so,  I  should  be  further 
obliged  to  have  the  modus  0)>erandi  explained.  The  beck 
is  very  dirty,  and  much  "dye"  water  in  it,  but  I  think 
sot  any  sewerage. — Aqua. 

[26743.]— Electrical.— If  any  subscribers  will  answer 
these  questions  they  will  oblige.  1.  Is  it  possible  to 
make  an  electro-magnet  that  will  pull  56  pounds  from  a 
distance  of  4iu.  or  6in.  ?  If  so,  what  size  should  I  make 
it,  and  how  many  of  Bunsen's  cells  would  be  required  to 
work  it,  each  having  about  2  Bquare  feet  expoted  to  tho 
exciting  fluid  ?  2.  Is  there  any  way  of  reversing  tho 
poles  of  a  magnet  from  north  to  south,  and  vice  versa  1 
3.  Which  are  tho  cheapest  batteries  having  a  strong 

Kwer  ?  4.  Are  four  trough  batteries  having  plates  about 
i.  square,  equal  to  one  having  the  same  number  of 
plates  6iu.  square  ?—  Arthor  Adams. 


[2674-1.]— Deodorising  Benzole.-Could  one  of 
your  correspondents  inform  me  of  the  process  of  deodo- 
rising benzine,  or  more  properly  benzole  ?— T.  E. 

[26745.1— Mr.  Carrington's  Reflector.— To  Mr. 
Proctor  on  "  F.  R.  A.  S."— Can  either  of  these  gentle- 
men give  me  information  respecting  the  above— I  mean 
the  mirror  formed  by  the  paraboloid  aurfaco  of  a  rotating 
fluid  ?  I  should  also  like  to  hear  again  from  "  Guido  "— 
Harrt  Watson. 

[26746.]— Battery.— Will  Mr.  Lancaster  tell  me  if 
the  following  battery  will  answer  for  electro-plating? 
Two  silver-plated  copper  plates  and  a  zinc  plate,  the  two 
silver  aides  facing  the  zino ;  and  what  ia  the  beat  solution 
to  charge  it  with  ? — Lantern. 

[26747.]—  Radius  of  Curve.— I  beg  to  ask  your 
numerous  readers,  and  correspondents,  through  the 
medium  of  your  valuable  paper,  if  they  can  oblige  me  by 
informing  me  the  way,  by  plain  figures  (not  with  algebra, 
as  there  are  a  good  many  do  not  understand  it),  to  find 
the  radius  of  a  curve?  I  often,  as  a  carpenter,  have  to 
make  enrves,  but  do  not  know  any  other  way  but  by  a 
rod  or  line.— J.  C.  Uooben. 

£26748.]— Sawpiercing  in  Silver.— Could  any  one 
inform  me  how  to  gain  a  knowledge  of  the  bo<t  methods 
of  sawpiercing  in  silver  and  geruian  ?  I  should  like  to 
know  something  of  the  latest  improvements  in  that 
branch  ?— Old  Saw. 

[2C740.]  - Deficiency  in  Contents  of  Beer 
disks.  ■  I  should  be  much  obliged  if  one  of  your  readers 
would  give  mo  some  information  on  the  following:— I  am 
in  the  habit  of  serving  out  many  casks  of  beer  during  tho 
year,  most  of  which  are  supposed  to  hold  18  gallons,  but 
from  somo  cause  or  other  they  are  always  short  of  that 
qnantity.  What  allowance  should  bo  made  for  evapora- 
tion or  gas,  Ac,  in  that  size  cask  ?—  Enquirer. 

[26750.]—  Tonic  Sol-fa  Musical  Wotation.- 
Having  commenced  to  Btudy  this  system  of  notation  of 
music  and  wishing  fairly  to  test  its  resources,  I  shall  be 
glad  if  any  of  your  readers  who  may  be  Tonio  Sol-faists. 
and  at  the  same  time  instrumental  musicians,  will  inform 
me  if  they  have  applied  it  to  instrumental  tnusio  -  and 
with  what  measure  of  success,  if  anv,  they  may  havo 
known  suoh  application  to  have  been  attendod?  I  per- 
ceive from  a  catalogue  of  Tonic  Sol-fa  publications  which  is 
before  me  that  there  are  apparently  published  in  that 
notation  instruction  books  for  various  instruments,  and 
musical  arrangements  for  brass,  reed,  and  string  bands. 
Many  might  be  interested  in  learning  if  such  arrange- 
ments had,  in  any  cases,  proved  successful  if  any  of  your 
readers  should  be  in  a  position  to  give  thorn  information. 

Beroe"  is  thanked  for  what  he  has  been  good  enough 
to  propound  with  reference  to  the  flute.  I  give  to  it 
upon  an  average,  about  an  hour  a  day,  and  write  my  own 
arpeggio  exorcises.— I.  E.  Ballard. 

[26751-1—  Enamelling  Tablets-Can  any  corre- 
spondent describe  the  furnace  that  is  used  to  enamel  tho 
iron  advertising  tablets  ?— J.  M. 

[26752.]-Pog  and  Fog  Horns  -Can  any  of  your 
scientific  readers  give  me  any  information  on  the  follow- 
ing questions  ?  1.  Is  a  foggy  atmosphere  or  a  clear  one 
the  better  for  the  transmission  of  sound  ?  2.  Why  is  it 
that  sound  proceeding  from  a  fog-horn  does  not  truly 
indicate  whence  it  proceeds  ?  3.  How  far  oan  sound 
from  the  best  known  fog-horn  be  heard  at  sea,  if  delivered 
on  the  land,  against  a  heavy  gale  of  wind  ?  4.  At  what 
height  above  the  mean  level  of  the  eea  is  the  best  to  place 
a  fog-horn,  so  that  its  blast  may  be  hoard  to  the  greatest 
advantage,  as  to  distance  ?  5.  What  is  the  best  form  to 
construct  a  fog-horn  having  projecting  power  only  ia 
view,  regardless  of  expense  ?  6.  Is  a  high  rook  or  artificial 
bmlding  at  the  back  of  the  fog-horn  house  desirable  to 
assist  in  projecting  the  sound  ?— Acoustics. 

126753.]— Diabetes.— Will  any  reader  inform  me 
what  is  the  best  form  of  diet  and  drink  a  person  suffering 
from  diabetes  can  take  to  allay  the  complaint  all  they 

can,  as  tho  medical  men  say  there  is  no  cure  for  it?  

Two  Years  a  Sufferer. 


CHESS. 

All  ooramRnications  intended  for  this  department  to  be 
addressed  to  J.  W.  Abb#tt,  Chester  House,  LiUieshall- 
road,  Clapham  S.W. 

PROBLEM  CCCXXIV.-Bt  J.  Pierce. 


White  to  play  and  mate  in  three  moves. 


Solution  of  Problem  CCCXXII. 
WliiU.  Black. 
L  Q  to  P.  8  (oh.)  L  K  moves. 

2.  Q  to  K  Kt  8.  2.  K  moves. 

3.  Q  mates. 

Correct  Solutions  of  Problem  CCCXXII.  from 
'Birmingham,"  Eolhen,  "  Siamese  Tyvius,"  H.  H.  S. 
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THE  THREE  JOURNALS 

Which  oarer  the  whole  range  of  subject*  pertaining  to  the  occu- 
pation. Interest,  or  amusement  of  the  majority  of  mankind,  are 
the  ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE,  the 
BUILDING  NEW  S,  sod  PUBLIC  HEALTH.  Every  reader  ol 
the  ENGLISH  atr.CBA.NlC,  not  acquainted  with  the  other  two 
Journal*.  should  at  ono  i  ecomt  a  subscriber  to  that  one  whloa 
more  Immediately  lntereeta  him.  If  oonneoted  In  any  way  with 
the  arte  of  oonetruotloa  or  daala-n.  he  will  And  the  BUILDING 
WXVi  8  a  perfect  storehouse  of  In  formation,  and  a  moat  valuable 
channel  for  hie  advertisement  should  he  need  a  situation  or 
require  to  engage  labour.  PUBLIC  HEALTH  concern,  ttaelf 
with  the  great  oauae  Indicated  by  tie  title,  and  of  course 
lntereeta  everybody.  The  Price  of  the  BUILDING  NEWS  la  id., 
poet  tree  Aid.;  of  PUBLIC  HEALTH,  3d.,  poet  free  Ifd.  Both 
Journal,  ere  published  at  the  Office  of  the  ENGLISH  MECHA  NIC 
31.  Tevletook-street,  Corent- garden,  London.  W.O. 


ANSWERS  TO  CORBESPOHDENTS. 


•.•  AU  oomm«rW«timu  sAotUd  b*  odaVsssed-lo  the  Korroa 
of  the  Kbolish  Kbokajtio.  81.  TtHtttwMrHt,  Oofnl 
Garden,  W.O. 

HINTS  TO  OORRK8PONDKKT8. 

1.  Write  on  ems  aide  of  the  paper  only,  and  pvt  draw- 
in**  for  ilhutration  on  separate  piooee  of  paper.  2.  Pot 
titles  to  queried,  end  when  ajtawering  queries  pat  the 
numbers  a*  well  aa  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  «.  Commercial  letters,  or  queries,  or 
replies  are  not  Inserted.  5.  Mo  question  asking  for  educa- 
tional or  ecienOflc  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  oarer  to 
the  Editor,  ere  not  forwarded ;  and  the  names  of 
•pen den ta  ere  not  given  to  inquirers. 


The  following  are  the  initials.  Ac,  of  letters  to  hand  up 
to  Tuesday  evening,  August  P,  and  naaokmowled|r»ti 
elsewhere: — 

Matchbox.— P.  R.  A.  8.— Simon.— A  Tartar.— Make- 
shift.—Baral.— I.  H.  T.— Vice  Gerent—  Jas.  Rece.— 
Thos.  Munro.— 8.  Bottone.— F.  0.  8.— Jas.  Crane.— J. 
Bedingham.— R.  A.  Proctor.— Pireflint.— Three  Years' 
Subscriber.— J.  Freeman.— A  Flat.— E.  M.  B  — A  Fore- 
man.— F.  F.—N.— Alfred  Holt.— N.  Compton.— Frank 
Dennett. — William  Hume.— rar  F.  Macnauebton. — F. 
de  Montmorency.— Thos.  parks.— Col.  R.  W.  Ellis.— 
Alex.  Gillies.— Goo.  Crosier.— W.  F.  Stanley.— Rer.  A. 
M.  Johnston.— Willism  Hi  lines.— J.  E.  Floyd.— W.  H. 
— D.  R.  W.— An  Engineer.—  H.  J.  Wreiden.— Inoog.— 
Improver. — J.  Lnncr.  —  Hairdrewer. —  B.  J.  E.— H. 
Meyer.— J.  Reynolds.— W.  Spencer. — Excelsior. — A.  M. 
Man  tell. — A  Wondering  Briton.— Manchester.— A  Con- 
stant Reader. — Burin.— Q.  Fryer. — J.  B. — John  John- 
eon.—  Nickolas^— W.  Dixon.— T.  L.  0.  A.  K.— Ungent. 
— Inventor.— J.  Heat  horn.— X.  T.— Old  Dutchman.— 
Anxious  Enquirer.— Enoch  Evans.— N.  H.— Franooig.— 
W.  J.  A.— Amsteur  Jack.— F.  H.— W.  R.  Birt.— David 
Bimms.—  I,  H.  E.— Ignoramus.— Rusticus  Oxoniensis. — 
A  Lover  of  Ferns.— W.  O.  P.— I.  8.  B.— W.  Toogood.— 
K.W.  Harlook.-W.  E.  H.-L  0.  6.  F.— L.  Lcther- 
brow.— S.  W.  in  tho  West 

Obs  Expobkd.  (You  cannot  do  anvthing  with  it.) — 
X.  Y.  Z.  (Hall  dtpends  on  himself.  "Young  gentle- 
men" of  any  age  are  not  mock  fitted  for  looomotive 
engineers,  and  twenty-one  is  late  to  start  in  any  profes- 
sion. For  further  particulars  you  had  better  apply  to 
the  locomotive  superintendent  of  any  railway  company.) 
— Charles  Taylor.  (Not  likely.  Throw  the  pills 
behind  the  fire,  and  don't  waste  your  time  or  money  in 
analysing;  such  rul'bUh.  If  the  ball  is  vulcanised  rubber 
you  cannot  do  much  good  with  it.)— Pube  Water, 
Your  beet  plan  would  be  to  pet  one  of  the  cistern-filters 
made  by  any  of  the  filter  manufacturer*.  If  you  must, 
however,  have  a  large  filter,  sine  would  do ;  but  one  of 
the  large  earthen »  are  vessels  made  by  Doulton  and  Co., 
or  any  large  potter;  makers,  would  be  best.  Use 
animal  charcoal—  no  other  is  of  any  use  exeept  the 
"Sanitary  Carbon  '*  recently  introduced,  and  whioh 
has  been  noticed  in  these  pages.)— Almkric.  (Yes.) — 
Manna,  Brixton.  (What  do  yon  want  us  to  do  f  We 
only  insert  queries  once.  Please  adopt  another  signa- 
ture, as  that  you  now  write  under  has  been  a  long  time 
used  by  an  occasional  correspondent.) — Pknduium. 
(You  bad  better  write  to  Messrs.  Tisley  and  tjpiller ; 
we  are  not  disposed  to  advertise  their  pendulum  for 
nothing.)— T.  8.  B.  (Yes.  we  should  think  so,  if  fairly 
well  advertised.) — Weston.  ("Sheep,"  "deer,"  and 
other  words  are  exception*  to  the  general  rule  of  form- 
ing the  plural.  The  word  "swan"  is  not  an  exception, 
but  forms  its  plural  in  the  ordinary  manner  by  adding 
"s.">—  One  op  the  Public.  (We  are  not  surprised  at 
a  writer  who  can  write  in  such  a  strain  as  you  not 
giving  his  name.)— E.  W.  Qron.  (You  have  to  learn 
much  on  the  t ubject  on  which  you  write  before  you  will 
be  able  to  teach  others.)— Lantern.  (We  cannot  read 
your  third  query.) 

0.  J.  Hoodi.f.t,  J.  M.  0.,  E.  Frost,  E.  R.  M.,  Q.  Wade, 
H.  R.— See  indices  to  back  vols. 

Pbabl,  W.  Lord,  J.  W.  Sheffield,  J.  O.  R.  Powell,  A 
Mechanic.  F.  Gosh,  Dinns,  Cutis,  9.  8.,  J.  B.  O,  James 
Hare,  A.  L„  B.  D.  L.— Your  queries  are  advertisements. 

J.  H.  C,  A.  M.,  Oip,  Jnmes  Haro,  F.  F.— See  "Hints  to 
Correspondents"  above. 


InventoTB  before  Patenting  should  read  the 

handbook  i>r  patent  law.  biwtisb  and  .oreion. 

published  by  WM.  P.  THOMPSON.  C.B.,  Patent  Agent.  S,  Lord- 
street,  Liverpool  (12  -umpil,  "The  pitfalls  Into  which  the 
unwary  levt-ntor  will  run  a  risk  of  Humbling  are  pointed  out.  .  . 
A  trustworthy  guide  to  pateuteee/'-Jaslisk  Jfeakewto.— (ASTT.| 


NOTICE  TO  SUBSCRIBERS. 

Subscriber*  reoetrtng  their  ooplss  direct  from  the  offloe  are  re- 

Quested  to  observe  that  the  last  number  of  the  term  for  which 
their  subscription  Is  paid  will  be  forwarded  to  them  to  a  Pine 
Wrapper,  as  an  Intimation  that  a  freah  remittance  la  neoeaaary,  tf 
It  la  desired  to  eonUnoe  the  Subscription, 


TO  AMERICAN  &  BELGIAN  SUBSCRIBERS. 

*•*  American  and  Belgian  Subscribers,  especially  when  renew- 
ing their  subscription*,  are  particularly  requested  to  advlae  the 
Publisher  of  the  transmission  of  the  Pont-offloe  order,  and  the 
exact  amount  for  which  It  la  made  payable.  If  the  last-  mentloaiad 
precaution  Is  omitted,  some  difBeulty  la  very  likely  to  occur  in  oo- 
talnlng  the  amount. 

Subscribers  to  the  United  States  and  Belgium  oan  be  supplied 
with  the  ENGLISH  MECHANIC  post  free  from  this  Office,  for  the 
sum  of  Us.  (S  dole.  Bio.  gold,  or  Ufr.  80c)  par  annum,  payable  In 
advance. 

The  remittance  should  be  made  by  IntemaMonal  Poat-offlo 


order.  Back  numbers  cannot  be  seat  by  the  ordinary 
poet,  but  most  be  remitted  fog  at  the  rata  of  So.  eaah  to  oovar  ext  a 
pssaafe. 


TERMS  OF  SUBSCRIPTION. 

PAYABLE  IN  ADVANCE. 

Sa.  Id.  for  Six  Months  and  11a.  for  Twelre  Months.  Poet-free  to 
any  part  of  the  United  Kingdom. 

Tola.  VI. ,  XXI., end  XXII..  bound  In  cloth,  Ta.  eeoh. 

Indexea  for  each  half-yearly  vonm-a  up  te  Vol.  X.  (except  Vols. 
IX,  v.,  and  X.)  laoluelve,  ad.  each.  Poet-free  Sgd-  each.  Oases  fas 
binding,  is  M  sanh 

••*  Bnbeoribers  are  requested  to  order  Oasis  and  Tola  through 
their  booksellers,  and  not  to  send  direct.  The  regulations  Of  She 
FosVoffloe  pre  rent  their  tranam  lesion  through  the  Poet. 


CHARGES  FOR  ADVERTISING. 


a. 


Thirty  Words  _______88 

Brery  additional  eight  words...      _      _      _      _  8  « 
Front  Page  Advertieemente  Fire  Shillings  far  the  first  40  words, 
afterwards  td.  per  Una.  Paragraph  advertisements  One  Shilling 
per  line.   No  front  page  or  paragraph  advertisement  Inserted  for 
leas  than  Ftve  Shllltoaa. 

ADVERT I8BMB NTS  In  BXOHANOB  OOLCMB— for 

Sixteen  Word    ~     _     —  —10 

Tor  erery  suooeedlng  Bight  Worda_      _      _      ».  0  • 
TheaddreesUU^isdadaapartoftheadTertlaen^taadehssgart 
for. 

Advertisement*  etaaf  reach  the  offloe  by  5  p.m.  on  Tuesday  to 
Insure  Insertion  la  the  following  Friday's  number. 


OUR  EXCHANGE  COLUMN. 


NVMawto  U.  /W  UM  Are!  IS  wsrtft,  sad  at  f,r 


T-WsAcres/br 


E  nolish  Mechanic,  Vols.  14  to  22 ;  what  offers  for  any 
or  allf— T.  Whit  ha  mm,  Wilton,  Wfita. 

Cylinder  Electbical  Machine,  11  by  7,  complete; 

exchange.— 8.  C,  «4.  Denmark-street,  Mid  dies  borough. 

Model  Schooner  (Peters,  Strand,  maker).— For  fur" 

ther  particulars  sd  dress  Ohbca.  n%  Warwick.,  treet,  Ptmlloo. 

20  Parts  "  Bourne's  Examples  of  Steam,  Air,  and  Gas 

Engines,"  30*.  (cr*t  "Os  |  ;  "  Bourne's  TrraUsoon  Steam  Engine" 
wanted. — HALL.  05.  Buckingham- road.  H. 

H.  M„  Lyme  Bepis.  Dorset,  will  exchange  Ma  tibial 
with  M.  Q.  C.  for  Hackbridgs  Material. 


F0R_SALE. 

LATHE-BED  CASTINGS,  all  Sizes, 
planed  or  In  the  rough.  Full  seta  of  Castings  of  Lathes  lot 
toot  or  power.  Hand  and  Power  Planing  Machines.  Slide- reata, 
Chuck.,  Ac  Particular,  on  application. — CL  NLIFFH  A  GROOM 
Ed  ward- street,  B  rough  ton -lane.  Manchester. 

T  ATHES  (3iin.),  2ft.  6in.  iron  bed, 

1  with  compound  slide- rest.  Iron  standards,  treadle,  oonloal 
steel  mandrel,  and  onllar,  Ac,  £S.  Suitable  for  amateurs 
or  workmen.-EDWIN  BLAEKT  A  Co..  Halifax. 


0 


JI1M.  LATHES,  3ft.  Iron  Bed,  with 

COMPOUND  SLIDE  REST,  Iron  Standards,  Conical 
Hardened  Steel  Msrdrel  and  (v.llar.  Ac,  g;iO.  Photo  and  LUt, 
Ac.  Astaropi.-EDWIN  BLAKBY  A  Co..  Bqnare-road.  Halifax. 

PTICIAiN'S  BUS^E.^S  for  SALE. 

—  LATHE,  Ac  A  young  man  willing  todor«palis  for 
rrnoor  on  ti  .de  terms  when  out.  Be  tall  preferred.— Api  ly 
BO!«C«,  oareof  Henry  Oreensrood.  AdTertbrlfig  Agent.  Liverpool. 

~~       ERA,  plates 

stereoscoplo  views),  three  dry 
see,  nitrate  >  ath  and  other  appiirtenanoos. 
tot  £». -Address.  F.  J.  B.  C,  M4.  Brookhlll,  Sheffield. 

,  OR  SALE,  ENGLISH  ME^llANICi 

com  plate.  Ill  numbers  rom  De-  ember  14th,  1871,  to  Apri1 
3rd.  1874;  also  38  numbers  or  K»OI*KBB.-Apply  J.  L.  E..  Post- 
ern, 'e,  Msldon. 


pHOTOGBAPHIC  CAM 

J  7^ln  by  <41n  (landaoapea  or  stereoscop 
plate  holders,  two  lenses,  nitrate  J  ath  and  t 


N 


EW  CHAMBER  ORGAN   to  be 

-A-  '  SOLD,  cheap,  four  stops,  hand  and  foot  blower,  one  octave 
pedals,  general  swell,  oak  stained  pine  ca*e.  decorated  front— 
Apply  to  A.  H  AYTBB,  47  Hanley-ro  d  West.  Holloway.  London.  H. 

OBGAN  for  SALE,  cheap,  suitabie~fVr 
•mall  chapel  or  prira'e  hou.e.  Can  be  b  own  by  hand  or 
foot.  8. ren  -top-.  »c.  Height  8fL— For  particulars  address, 
T.  C0TTRI88.  35,  Cliff  road.  L>eds.  

rrELESC0P£,"  4in.  clear,  5ft.  focus, 

-A-  8  astro  and  one  terrestrial  eyepleoe,  dew  cap  and  finder, 
pacVed  in  polished  deal  case  on  po'lshed  oak  stand,  with  sltail- 
muth  motions,  price  £46.  The  same  on  strong  equa-orial  ax.  a, 
without  circle  .  £43.— W.  WHAT,  Optician,  Laurel  House,  North- 
hill.  Hlghgate.  N. 


HARMONIUM  FITTINGS  of  every 
Description.— Reeds  from  10a.  Sd.  per  set;  Bellows.  Bin., 
7s.  Sd. ;  Pans  f  r  one  n.w  of  rteds,  Ss. ;  Hey.,  15a.  per  S  octare.— 
w.  TEMLETT.  Harmonium  Manufacturer,  85,  Union-street, 
Borough,  8.  B    List  one  stamp. 

THE  New  SPEAKING  TELEGRAPH, 

-A-  by  whioh  the  falnteet  roles  oan  be  heard  fifty  yards  or  more. 
Line,  Instrument,  Sc..  complete  In  box.  II  stamps.  The 
"  IMPROVED  STB  AM  ENGINE  "  Is  the  only  .billing  engine  sold 
that  la  worth  the  money:  butler,  lamp,  fan,  fly. wheel.  bra»< 
gorernora.  sl»»m  e»cai«>ment,  Ac.  free  18  .tamps.  Catalogue,  1 
s,.mp.-E  THEOBALD  A  Co.,  9,  High-street,  Lower  Norwood. 
London,  8.1. 


WANTED. 
'TURNER  and  FITTER  WANTED. 

J-  A  thoroughly  experienced  and  practical  man  <t  Qiht 
engineering  work,  smateura"  lathee,  all  e  rests,  and  lsthri^a. 
rat  us  for  ornamental  work.  Applicant.  (Ron  Society  |  paaa 
state  aire,  where  prerl  ualy  employed,  and  'ages  expected.— 
BOOTH  BROTHERS,  Snglneors  and  Tool-makers.  DaOln. 

TO  BRASS  FINISHER8— WANTED 
Immediately,  a  good  Workman,  who  la  handy  at  the  raw. 
State  wages  required  to  J.  T.  0ENT4  Co..  Eleotric and  Pneumstk 
House  Bell  Mairafaotorera.  Leicester. 


FREE  EMIGRATION  TO  NATAL.— 
Free  Paaaagea  are  granted  by  the  Gorernment  of  Ratal,  to 
married  and  slnele  artisans,  mechanics,  farm  labourers,  sad  start* 
domeatlo  servants.— PerUuular.,  personally  or  by  letter,  otUm 
Emigration  Agent  for  Natal,  78,  Coleman. street,  London. 

ANTED,    CIRCULARS,  CATA- 

LOO  DBS.  and  PRICE  LISTS  or  Article,  satiable  Cor  On 
Swedish  market -Address.  W.  B.  NIELSEN,  Engineer.  Balsa 
Sweden.  

WANTED,  645,  Vol.  XXI.,  September, 
1875.  and  SAL  Vol.  ZETI.,  Sept.,  ldR  of  the  FSQUn 
MECHANIC.  Sa.  pahs.— Address  A.  M.  JOHNSTONE,  aaraa 
Vicarage,  Btahop  StorUoid,  Herta. 


'THE  MECHANIC'8  MICROSCOPE 

-*-  for  Ttewing  all  minute  obieeta,  insects,  Ac.  wOl  ss*j 
Instruot  and  amuse.  No  one  should  be  without  one.  Ssntpostme 
for  7  stamps.  H.  STOCKTON,  Hon.  oast  la.  Llnoolnshlrs. 

AN  Harmonium  Maker,  of  great  eipe- 
rienoe,  offers  WORKING  DRAWTNOB.  SCALES.  Ac,  Is 
Amateurs,— Address,  by  letter  only,  M.  T-.  4,  Dnloo-terrsce.  S.W 


ONE    SHILLING.— BAUM'8 
GENEVAS  (Patent).    Warranted  oorrect  unrista 
Elegant  an  i  durable.      For  either  eex  In  any  clime. 
"  A  Tory  neat  piece  of  work,  greatly  admired,  aid  quUs  soma*.' 
-Q  E.  R.  Dal  ton.  E«j.,  Royal  Alfred  Taoht  Club. 
"Tery  Ingenious  "—  /tears. 
"  A  wonderful  article  for  a  shilling."— AWref. 

A  sample,  poet  tree.  14  stamps    very  superior.  Si. 

ONE  SHILLING.— BAUM'S 
PATENT  SCREW  PRINTING  MACHINE  Prim*  Pre 
grammes.  Cards,  Labels,  Laundry  Lisas.  Bills  of  Fare,  go. 
A  pretto  bijou  novelty  of  wondroua  utility.— Vide  Press. 
Press,  type.  Ink,  pad,  Ac,  poet  free.  It  stamps ;  rery  superior, 
Catalogue,  testimonials,  press  notices,  Ac.  post  frss. 
Address.  BAUM  A  Co.'s  Works,  Sparkbrook.  Blnnlagba*. 
CAUTION.— Bmamn  tt  (rasay  IsiUenlsa.  of  ser  i 


RUPTURES. 
By  Her  Majesty's  Royal  Letters  Passat. 

WHITE'S  MOC-MAIN  LEVER  TRUSS 
TS  allowed  by  upwards  of  500 

J-  medical  men  to  be  the  most  effeetfrslsw* 
Hon  to  the  aura  tire  treatment  of  HEBNLA.  Tkt 
nee  of  a  steel  spring,  so  often  hurtful  m  lwcSeNL 
Is  hen  avoided,  a  soft  bandage  being  won  rand 
the  body,  while  the  requisite  reskuas  poww  S 
supplied  by  the  MOC-MAIN  PAD  ana  PATEST 
LEVER,  fitting  with  so  much  ease  and  ekasaai 
ttiat  It  cannot  be  detected,  and  may  bs  was 


during  sleep.  A  descriptive  olranler  asty  bskeL 
and  the  truss  whioh  caumot  fall  to  fit,  brsanW 
by  post,  on  the  olrcumforenos  of  ths  body.  St. 


below  the  tops,  bstog  cent  to  the 
Mawptactpbeb. 

MB.  WHITE.  BCL  PtooadlTiy, 

Price  of  a  Single  Truaa,  Ms.,  Ba.l8j.Bl, 
and  Sis.  Sd.    Postage  tree. 
Prioe  of  Double  Truaa,  Sis.  SB.,  its.,  and  59s.  sd.    Pi  gaga  Sat. 

Price  of  CmbUloai  Truss.  49a.  and  Us.  Sd.    Postage  tag, 
Post-office  Orders  to  be  made  payable  to  JOHN  WHITS.  Pat- 
offloe,  Ptooadllly. 

ELASTIC  STOCKINGS!  VnEE-CAPS,  4t 

The  material  of  whioh  these  are  naadr  la  recommended  bf  an 
faculty  aa  being  peculiarly  Elastic  and  Coapasasizxx.  sad  -J» 
best  Inrentlon  for  glrtog  efficient  and  permanent  suppsrt  fesS 
oaeea  of  WEAENES8,  VARlcoax  VEINS.  Ac  Prioe,  4s.  eL,  M.S1. 
10a,  and  ISa.  eaah.    Postage  free. 

SPINAL  MACHINES,  LEG  IRONS, 

glnd  orery  detyorlptlon  of  StxrglOsU  AppIiaBioeav 
JOHN  WHITE.  HviafMtarar.  SB,  PtAOttdiUy.  Umim. 


AIR  FALLING  OFF  !— BR0DK}T3 

BOSSIAN  HAIR  OROWFR  Prioe  Sa.  Sd.  po-t  frss.** 
Money  Order  or  Sumps,  of  MUs  CORDELIA  BBODEN.S,  Orf* 
road.  Regent's  Park,  N.W.,  and  6.  Herbert,  terraos,  Osrsi*. 
Someraet. 


H 


TRM  BIRKBBCK  BUILDING  BOGItTTB  AOPUl 
BMCBUTB  MXOBBD  FOUR  MILLIONS. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH, 

•nth  Trame-Tlata  Possession  and  no  Bent  to  pay.-Anpty at  8s 
Offloe  of  Uie  BiaaBBox  buildino  Soaarr,  8t  IH  8«*> 

amptosv-bulldlnga.  Chancery-lane. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND 
FOR  FIVE  SHILLINGS  PER  MONTH, 

With  Immediate  Possession,  either  for  Building  or  OardsnM 
purpoeee. -Apply  at  the  Offloe  of  the  BlBKBECB  TxaisSO 
Land  Society.  ■  and  so,  Southampton-bulldlnga.  Obsnorryls" 

HOW  TO  INVEST  YOUR  MONEY  WITH 
SAFETY. 

Apply  at  the  Offloe  of  the  Bibkbbok  Dane  I  IK 

ampton-bulldtaga.  Chanoery-lana.   ail  sums  under 
upon  demand. 

Ourrent   Accounts    opened,   and  Interest  allowed 
minimum  monthly  balanoea.    Cheque-books  supplied, 
and  Porelgn  Stooks  and  Shares  purohaaed  and  sold.saS  i 
■nade  Uiereon. 

Office  hours  from  10  to  4 ;  except  on  Saturdays,  whsa  * 
olosee  st  8  o'olook.  On  Mondays  the  Bank  Is  open  astC  I 

to  the  Evening. 

A  TomphUt  tcitt  jug  portiouWx  may  Be  Asa  easff 
FRANCIS  HAVXKSCBOFT,  MaUU|«. 
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ARTICLES. 

THE  AMALGAMATION  OF  IRON. 

AN  improved  process  of  amalgamating 
iron,  which  promises  to  render  that 
metal  useful  for  many  purposes  not  clearly 
foreseen  at  present,  has  been  discovered  by 
Mr.  P.  Casamajor,  who  describes  it  in  a 
paper  read  before  the  American  Chemical 
Society.  The  new  method  is  so  simple  and 
economical  that  it  will  supersede  all  the 
other  methods  which,  though  known  to 
chemists,  have  rarely  been  turned  to  any 
useful  account.  Besides  the  obvious  utility 
of  amalgamated  iron  in  the  galvanic  battery, 
the  fact  that  both  its  physical  and  chemical 
properties  are  modified  by  the  action  of  the 
mercury  is  interesting  if  it  should  prove 
practically  of  little  utility.  The  tenacity  of 
pure  soft  iron  is  not  injured  by  the  amal- 
gamation, while  the  brittleness  of  hard  steel 
is  markedly  increased.  A  brief  general 
account  of  the  various  processes  devised  for 
amalgamating  iron  is  given  in  Percy's 
"  Metallurgy,  and  in  "Watt's  "  Dictionary 
of  Chemistry."  Cailletet  used  amalgams 
of  ammonium  and  sodium,  and  an  amalgam 
of  potassium  has  been  used  by  other  expe- 
rimenters ;  but  the  processes  were  com- 
parativt  ly  so  expensive,  and  the  results  of 
apparently  so  little  utility,  that  nothing 
came  of  them.  Sodium  amalgam,  if  it 
contains  enough  sodium  to  make  it  pasty, 
will  cover  iron  with  a  silvery  coat ;  but  as 
this  coat  may  be  rubbed  off,  leaving  the 
oxidised  surface  unaltered,  lacquer  would 
have  to  be  used  to  render  the  coating  per- 
manent. If  the  iron,  covered  with  sodium 
amalgam,  is  brought  into  contact  with 
water,  or  preferably  with  sal-ammoniac,  the 
mercury  will  sink  into  the  iron.  To  render 
the  process  thoroughly  effective,  however, 
it  is  found  necessary  to  submit  it  to  four 
distinct  operations.  The  piece  of  iron 
having  been  cleaned  by  pickling  in  the 
usual  way,  ia  successively  immersed  in  four 
porcelain  baths,  the  first  of  which  contains 
liquid  sodium  amalgam,  the  second  a  solu- 
tion of  sal-ammoniac,  the  third  water  acidu- 
lated with  either  sulphuric  or  hydrochloric 
acid,  and  the  fourth  ordinary  tap  or  wash- 
ing water.  The  piece  of  iron  held  in  a 
suitable  holder  is  moved  briskly  in  the 
sodium  amalgam  — an  operation  Which  covers 
it  with  mercury  containing  sodium  amal- 
gam. It  is  then  removed  and  placed  for  a 
second  or  two  in  the  solution  of  sal- 
ammoniac,  which  has  the  effect  of  com- 
pletely covering  it  with  ammonium  amal- 
gam. The  piece  of  iron  is  then  placed  in 
the  acid  water,  and  fiually  washed  in  the 
tap  water,  the  result  of  the  operations  being 
that  the  iron  is  generally  covered  with  a 
good  coat  of  mercury;  but  if  bare  places 
are  left  a  second  passage  through  the  baths 
will  be  necessary.  Iron  may,  however,  be 
amalgamated  by  means  of  zinc  amalgam, 
and  the  process  was  discovered  in  an  acci- 
dental way  by  Mr.  Casamajor.  In  testing 
the  soundness  of  Cailletet's  theory  that  the 
amalgamation  of  iron  is  brought  about  by 
the  presence  of  nascent  hydrogen,  he  had 

!>laced  mercury  in  a  beaker,  pouring  acidu- 
ated  water  over  it,  and  allowing  a  nail  of 
Norway  iron  to  rest  upon  the  mercury. 
Although  a  moderate  escape  of  hydrogen 
took  place,  no  trace  of  amalgamation  ap- 
peared in  twenty -four  hours,  showing  that 
unassisted  nascent  hydrogen  was  incapable 
VOI».  XXm  -No.  505. 


of  effecting  amalgamation.  Requiring  a 
piece  of  amalgamated  zinc,  and  having  no 
other  mercury,  Mr.  Casamajor  dropped  the 
zinc  into  the  beaker,  and  found  that  the 
escape  of  hydrogen  from  the  nail  increased 
very  perceptibly — a  fact  which  induced  him 
to  leave  the  zinc  in  the  mercury.  The 
result  may  be  anticipated.  In  a  few  minutes 
the  nail  was  found  to  be  amalgamated  and 
partly  sunk  into  the  mercury.  The  new 
process,  then,  consists  in  placing  pieces  of 
zinc  in  the  vessel  containing  the  mercury 
and  dilute  sulphuric  or  hydrochloric  acid. 
A  piece  of  clean  iron  is  then  moved  about 
in  the  vessel,  so  that  it  is  in  contact  with 
the  mercury  and  the  dilute  acid,  and  so  that 
air- bubbles  may  escape.  In  a  few  minutes 
it  will  become  coated  with  mercury.  If 
after  a  time  the  action  of  the  bath  should 
seem  slow  or  appear  to  fail,  a  little  more 
zinc  must  be  added.  The  zinc  is  only 
attacked  while  the  iron  or  some  other  metal 
more  electro-negative  than  zinc  is  in  con- 
tact with  the  mercury  and  the  acid,  so  that 
the  expenditure  of  zxno  is  little,  and  pro- 
portionate to  the  work  done. 

The  amalgamation  thus  produced  is  not  a 
superficial  layer,  but,  as  in  the  other  pro- 
cesses, the  mercury  sinks  into  the  metal 
A  piece  of  sheet-iron  three  inches  square  in 
total  surface  was  left  in  the  amalgamating 
bath  for  more  than  an  hour.  The  mercury 
was  carefully  wiped  off,  and  t  he  increase  in 
weight  was  found  to  be  13  centigrammes, 
or  a  little  more  than  4  centigrammes  to 
each  square  inch,  or  about  34  per  cent, 
increase  on  the  weight  of  the  iron.  The 
fracture  in  this  specimen  was  silvery,  and 
globules  of  mercury  stood  on  the  rough 
edge.  A  piece  of  zinc  similarly  treated, 
but  which  was  immersed  for  only  a  few 
minutes,  was  found  to  have  lost  in  weight. 
The  well-known  properties  of  amalgamated 
zinc  exhibited  in  the  galvanic  cell  are  found 
in  a  less  degree  in  amalgamated  iron.  Two 
pieces  of  sheet-iron  presenting  exactly  the 
same  surface,  but  only  one  of  which  was 
amalgamated,  were  placed  in  diluted  sul- 
phuric acid,  and  after  two  hours  it  was 
found  that  the  amalgamated  plate  had  lost 
only  two-thirds  of  the  weight  lost  by  the 
other,  if,  however,  two  pieces  of  iron,  or, 
for  the  sake  of  more  easily  noting  the  diffe- 
rence, steel,  are  connected  by  a  wire,  the 
amalgamated  plate  will  be  attacked  on 
placing  the  combination  in  the  battery  cell, 
while  the  other  plays  the  part  of  the  nega- 
tive. Mr.  Cassamajor  has  also  tried  the 
effect  of  amalgamation  upon  platinum, 
palladium,  cobalt,  and  aluminum,  but,  with 
the  exception  of  the  latter,  there  is  nothing 
remarkable  to  record.  Aluminum,  however, 
is  deserving  of  notice  from  the  peculiar 
manner  in  which  it  acts.  It  takes  mercury 
in  about  the  same  manner  as  the  other 
metals,  but,  when  removed  from  the  ba'  h 
and  dried,  it  soon  becomes  hot,  the  mercury 
appearing  to  "  boil "  out  of  the  aluminum, 
which  remains  covered  with  a  chalky  crust, 
on  removing  which  the  metal  is  found  ap- 
parently unaffected.  This  peculiar  heating 
of  the  alloy  is  also  experienced  in  the  case 
of  an  amalgam  of  iron  made  with  sodium 
amalgam  by  covering  the  latter  with  a 
saturated  solution  of  protosulphate  of  iron. 
In  the  course  of  a  couple  of  hours  the  iron 
changes  place  with  the  sodium,  and  the 
mixture  being  agitated  with  dilute  hydro- 
chloric acid,  the  amalgam  of  iron  is  left 
as  a  mass  of  the  consistency  of  butter.  If 
this  is  squeezed  in  chamois  leather  liquid 
mercury  separates,  and  there  is  left  behind 
a  steel-gray  lump,  which,  kneaded  by  the 
fingers,  soon  becomes  unpleasantly  hot,  and 
after  a  time  separates  into  globules  of 
mercury  and  black  pulverulent  iron.  The 
same  result  follows,  but  more  slowly,  if  the 
amalgam  is  left  exposed  to  the  air,  the 
mercury  being  occasionally  projected  from 
it  in  jets  an  inch  or  more  in  length.  We 
have  said  enough  to  show  that  researches 


into  the  subject  will  well  repay  the  investi- 
gator, if  only  by  the  curious  character  of 
the  phenomena  witnessed  ;  tut  it  is  pro- 
bable that  results  of  an  importaut  utilitarian 
nature  would  follow  upon  a  caieful  and  ex- 
haustive study  of  the  alloy  of  iron  and 
mercury. 


THE  VIVISECTION  BILL. 
T1HE  Cruelty  to  Animals  Bill,  which,  at 
-*-  the  time  of  writing,  has  passed  its  third 
reading,  and  will  doubtless  become  an  Act, 
has  been  completely  emasculated.  It  is  now 
an  Act  to  legalise  vivisection,  and,  while  to 
a  certain  very  minute  degree  "annoying" 
to  physiologists,  is  to  a  great  degree  unsa- 
tisfactory to  those  who  object  to  the 
practices  which  are  generally  desc  ribed  by  the 
term  vivisection.  Mr.  Cross,  in  moving  the 
second  reading  of  the  bill,  put  aside  in  a 
sentence  alt  those  statements  with  a 
"mental  reservation "  which  the  medical 
profession  have  been  recently  uttering. 
Alluding  to  a  certain  handbook,  he  stated 
explicitly  that  **  many  persons  who  had  no 
business  to  touch  matters  of  this  sort  had 
been  induced  by  that  book,  and  by  other 
circumstances,  to  perform  experiments 
which  they  were  not  qualified  to  conduct 
properly."  The  authors  of  the  handbook 
were  doubtless  well  aware  that  such  a  state 
of  things  would  necessarily  follow  its  publi- 
cation, and  yet  those  who  have  undertaken 
their  defence  seem  never  tired  of  reiterating 
that  only  about  20  persons  in  this  country 
are  engaged  in  researches  involving  vivi- 
sections. That  statement  is  in  all  pro- 
bability quite  true,  but  the  number  specified 
does  not  include  those  who  make  experi- 
ments on  live  animals  without  any  definite 
object  in  view,  save  that  of  repeating  the 
experiment  described  in  the  book.  The 
famous  resolutions  of  the  British  Associa- 
tion were  not  made  without  a  full  know- 
ledge of  what  was  going  on;  and  if  horrible 
cruelties  were  not  practised  in  this  country 
under  the  name  of  scientific  investigations, 
why  did  that  body  go  out  of  its  way  to  make 
a  declaration  on  the  subject?  The  upshot 
of  Mr.  Ci-osb's  speech,  however,  was  that  the 
Government,  which  at  one  time  appeared 
firm,  had  given  way,  and  had  accepted 
amendments  which  made  the  bill  worse 
than  useless,  for,  while  it  will  not  prevent 
vivisections,  it  actually  legalises  them.  Dr. 
Ward,  after  moving  the  rejection  of  the 
bill,  acknowledged  that  it  was  now  a 
"harmless  measure,"  and  he  would  with- 
draw his  motion.  Sir  John  Lubbock  sup- 
ported the  second  reading,  and,  after  intro- 
ducing the  old  errors  as  to  the  great  advan- 
tages conferred  by  vivisections,  said  he 
hoped  that  this  bill  would  put  a  stop  to 
"  battues,"  and,  he  might  have  added,  the 
fashionable  pigeon-matches  at  Hurlingham 
Mr.  Lowe,  of  course,  spoke  for  his  con- 
stituency in  bis  usual  dogmatic  manner.  He 
objected  to  the  bill  in  toto,  and  asked  the 
House  to  rejeet  it.  Dr.  Lyon  Playfair,  how- 
ever, did  not  object  to  the  bill,  if  there  waa 
an  intention  to  carry  its  principle  further ; 
and  Mr.  Forster  pointed  out  that  it  waa 
very  easy  to  bring  up  the  arguments  that 
there  was  much  more  cruelty  in  other  direc- 
tions with  less  motive  for  good,  but  that 
was  no  reason  why  they  should  not  seek  to 
remove  this  particular  source  of  cruelty. 
He  hoped  that  the  passing  of  the  bill  would 
be  the  beginning  of  a  new  course  of  legisla- 
tion, and  trusted  that  sportsmen  would  feel 
it  their  duty  to  give  up  sport,  or  to  place  it 
on  a  very  different  footing. 

In  committee  on  the  bill  Mr.  Lowe  at- 
tempted to  introduce  an  amendment  which 
would  have  had  the  effect  of  destroying  the 
bill  altogether.  He  proposed  to  confine  the 
granting  of  the  certificate  to  persons  who- 
had  not  received  a  medical  education,  in- 
tending to  leave  members  of  the  medical 
profession  entirely  exempted  from  the  Act. 
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This  amendment,  which  was  supported  by 
Dr.  Ward  and  Dr.  Playf air,  was  withdrawn. 
Mr.  Lowe  then  proposed  to  leave  it  to  the 
"  operator  "  to  nse  anaesthetics  or  not,  as  he 
thought  advisable,  which,  although  imme- 
diately withdrawn,  is  a  strange  commentary 
on  the  statements  of  others  that  anaesthetics 
are  always  employed.  This  discussion  about 
anaesthetics  is,  however,  only  an  example  of 
the  sophistry  with  which  the  statements  of 
the  public  have  been  met.  The  actual 
cutting  is  generally  performed  under 
anaesthesia,  '"for  the  convenience  of  the 
operator,"  but  the  animal  may  be  left  for 
days  and  weeks  suffering  terrible  agony 
from  the  consequences  of  the  cutting. 
Mr.  Cross  put  the  finishing  stroke  to  an  im- 
potent and  practically  inoperative  bill  by 
inserting  a  clause  to  the  effect  that  no 
licensed  person  should  be  prosecuted  except 
by  the  sanction  of  the  Secretary  of  State. 
It  is  worthy  of  note  that  invertebrate 
and  cold-blooded  animals  are  specially 
exempted  from  the  provisions  of  the  bill,  so 
that  we  shall  hear  no  more  silly  arguments 
based  on  the  practice  of  opening  oysters 
with  knives,  and  tormenting  them  with 
vinegar  and  pepper.  The  British  Medical 
Journal  says  that  the  bill  is  "  needless  for 
physiologists,  but  it  is,  although  incon- 
venient, now  harmless  to  science,  and  it  may 
serve  as  a  stepping-stone  to  some  essentially 
useful  Acts  for  prevention  of  a  great  deal 
of  needless  pain  inflicted  on  animals  in  the 
field,  the  farm,  and  the  market."  The  out- 
cry raised  throughout  the  country  has  had 
one  effect :  it  will  prevent  much  of  the  vivi- 
section that  would  otherwise  have  been 
carried  on ;  and  if  the  fact  of  a  bill  having 
been  passed  to  legislate  for  the  physiologists 
becomes  fully  appreciated,  we  may  hope  to 
obtain  a  general  Act  which,  by  penal  pro- 
visions, will  put  a  stop  to  cruelty  under 
whatever  guise  it  appears.  At  any  rate,  the 
present  bill  is  only  useful  as  a  stepping- 
stone.  It  is  desirable  that  the  members  of 
the  medical  prof ession  should  bear  this  fact 
particularly  in  mind.  One  of  the  results  of 
the  discussion,  which  must  be  carried  on 
from  year  to  year,  if  civilization  continues 
to  advance  as  heretofore,  will  be  to  place  the 
profession  in  its  rightful  position  before  the 
public  mind ;  and  if,  by  its  attitude  in  rela- 
tion to  this  question,  it  becomes  unpopular, 
it  will  only  have  to  thank  itself. 


SCIENCE  AND  SCRIPTURE.* 

TN  commenting  on  a  notice  of  Mr.  Proc- 
tor'B  latest  work  {Our  Place  Among  the 
Infinities),  which  appeared  in  these  columns 
in  November  last,  a  writer,  dragging  some- 
what needlessly  the  Bible  into  the  discus- 
sion, urged  the  reviewer  to  "  inquire  within." 
That  veteran  philosopher,  the  honoured 
official  Chief  of  English  Astronomy,  would 
Beem  to  have  been  himself  making  the 
inquiry  so  confidently  recommended;  but 
with  a  result  which  would  probably  astonish 
our  correspondent  exceedingly.  It  is  ob- 
vious that  Sir  George  Airy  has  approached 
the  consideration  of  the  Earlier  Hebrew 
Scriptures  just  as  he  would  that  of  any 
other  ancient  history,  and  has  reviewed  the 
statements  which  they  contain  in  an  abso- 
lutely calm  and  judicial  spirit,  without  any 
pre-conceived  notion  of  their  **  inspiration  " 
to  warp  his  judgment,  or  to  scare  him  from 
the  application  to  them  of  (as  he  says)  "  the 
severest  criticism  that  would  be  applicable 
to  so-called  profane  accounts,  written  under 
the  same  general  circumstances,  and  in  the 
same  countries."  The  result  is  a  book  of 
very  remarkable  interest  indeed;  and  al- 
though we  are  compelled  to  dissent  from' 
some  of  its  author's  conclusions,  we  feel 
equally  obliged  to  admit  the  ingenuity  and 
force  of  the  reasoning  by  which  he  sustains 
them. 


•  Notes  on  the  Earlier  Hebrew  Scripture.  By  Bir  O.  B. 
Ant,  K.O.B.    London:  Longmans,  Green,  t  Co.  1876. 


Every  one  who  hae  read  the  masterly  and 
scholarly  work  of  the  Bishop  of  Natal  on 
the  Pentateuch  will  remember  that  he 

C:es  the  composition  of  the  first  four 
ks  of  the  Bible  in  the  time  of  Samuel. 
This  notion  Sir  George  Airy  sets  himself  to 
combat,  maintaining,  on  the  contrary,  that 
they  are  really,  in  the  main,  books  composed 
by  Moses — or  under  his  direction — with  cer- 
tain interpolations  needless  here  to  be 
referred  to. 

After  a  short  personal  history  of  Moses, 
in  which  his  birth,  Egyptian  education,  and 
subsequent  career  are  appealed  to  as  showing 
the  probable  origin  of  some  of  the  myths, 
and  many  of  the  ordinances  which  appear 
in  the  books  ascribed  to  him,  Sir  George 
Airy  goes  on  to  discuss  the  History  of  the 
Creation.  Here  he,  of  course,  begins  with 
the  two  totally  distinct  and  contradictory 
accounts  of  that  event,  which  appear  in 
Genesis  I.  and  II.  to  v%  4,  and  in  Genesis  II. 
w.  4  to  25.  The  first  account,  as  is  now 
tolerably  well  known,  ascribes  the  Creation 
to  the  Elohim— i.e.,  Gods  or  Great  Powers ; 
speaks  of  the  creation  of  a  solid  firmament 
dividing  the  waters,  and  of  the  creation  of 
all  the  animals  and  plants  prior  to  that  of 
man.  The  creation  o.f  the  sexes  is  referred 
to  merely  as  man  being  made  male  and 
female  in  the  image  of  the  Gods.  This 
account  the  Astronomer  Royal  regards  as 
Egyptian.  The  second,  wholly  different, 
story  speaks  of  man  as  created  by  one  God, 
Jehovah  ;  possibly  before  the  plants,  but 
certainly  before  the  animals.  The  six  days 
of  the  first  legend  are  wholly  ignored,  and 
a  rib  is  taken  out  of  the  man  to  make  a 
woman  of.  The  reasons  for  believing  that 
these  two  inconsistent  tales  were  both 
retained  by  Moses  for  purposes  connected 
with  legislation  must  be  sought  in  the  book 
itself.  They  appear  to  us,  however,  by  no 
means  conclusive — a  remark  equally  appli- 
cable to  our  author's  idea  that  the  myth  of 
the  Fall  was  adopted,  or  invented,  for  a 
similar  purpose.  Passing  over  the  explana- 
tion of  the  murder  of  Abel,  the  punishment 
of  Cain,  and  the  story  of  Lamech  (with 
which  Sir  George  Airy  holds  the  merely 
mythical  part  of  the  history  to  con- 
clude), we  come  to  his  singularly  feli- 
citous explanation  of  the  account  of  the 
Deluge,  which  he  traces  to  a  disastrous 
flood  of  the  Nile.  Adopting  the  Septuagint 
as  superior  to  our  Authorised  version  of 
the  Scriptures  for  this  purpose,  the  author 
shows  in  a  most  striking  and  remarkable 
way  how  curiously  the  phenomena  of  an 
abnormal  rise  of  the  Great  Egyptian  river 
correspond  step  by  step  with  the  Biblical 
account  of  the  Flood.  We  will  not  spoil 
the  argument  by  any  attempted  condensa- 
tion of  it  here.  It  must  be  read  in  its 
entirety. 

Probably  there  is  no  part  of  the  work 
which  will  command  more  general  assent 
than  that  in  which  our  author  vindicates 
the  historic  accuracy  of  an  Exodus  from 
Egypt,  and  shows  how  the  "  burning  bush  " 
and  the  wonders  of  Mount  Sinai  bad  their 
origin  in  the  volcanic  activity  of  that  dis- 
trict. The  "plagues"  of  Egypt  and  the 
passage  of  the  Red  Sea,  too,  are  explained 
with  equal  simplicity  and  naturalness.  Sir 
G.  Airy  so  far  agrees  with  the  Bishop  of 
Natal  as  to  set  aside  the  Bible  numbers  of 
the  Israelitish  host  as  merely  preposterous 
Oriental  exaggerations. 

The  geography  and  incidents  of  the  march 
to  Canaan  are  then  minutely  discussed, 
and  a  perfectly  consistent  history  is  ex- 
tracted from  the  record,  without  any  neces- 
sity for  the  intrusion  of  the  "  miraculous  " 
element  whatever.  The  scene  at  Mount 
Sinai,  the  pillar  of  fire  by  night  and  cloud 
by  day,  &c.,  are  shown  to  have  originated  in 
the  active  eruption  of  the  mountain  at  the 
time  that  the  Israelites  were  in  its  vicinity. 
The  "striking"  of  the  rock  by  Moses  is 
explained  by  the  supposition  that,  instead 


of  patiently  waiting,  he  undertook  some 
mechanical  (or,  as  we  should  say,  engi. 
neering)  work  for  obtaining  water. 

After  this  the  political  circumstances  of 
the  Israelites  during  their  migration  from 
the  Red  Sea  to  the  Land  of  Canaan,  the 
character  of  the  Priests  and  Prophets  of 
the  Old  Testament,  the  "  inquiring  of  God" 
(w  hich  the  author  holds  to  have  been  devised 
by  the  priests  as  a  means  of  increasing  their 
own  emoluments),  some  points  in  the  poli- 
tical history  of  the  Jews  from  the  rise  of 
Samuel  to  the  death  of  David,  the  building 
of  the  Temple  and  the  general  policy  of 
Solomon's  reign,  and  the  foreign  policy  of 
the  two  divisions  of  the  Israelite  nation 
after  the  death  of  Solomon,  are  treated  in 
successive  chapters,  the  work  concluding 
with  some  remarks  on  Bishop  Colenso's 
examination  of  the  Pentateuch.  Our  advice 
to  every  earnest  seeker  after  truth  is  to 
read  carefully  both  the  arguments  of  the 
Bishop  of  Natal  and  those  of  the  Astro- 
!  nomer  Royal  in  connection  with  the  ques- 
tions discussed  in  this  last  chapter,  and  to 
j  decide  for  himself.  We  need  only  gay  in 
i  this  place  that,  after  an  attentive  comparison 
i  of  both  works,  we  are  not  convinced  by  Sir 
George  Airy. 

At  a  time  when  we  find  a  writer  in  the 
current  number  of  the  Quarterly  Reriw 
j  who  can  deliberately  say — "  It  has  been 
I  found  that,   far   from   being  upset  by 
scientific  inquiry,  the   Bible  account  of 
i  the  Creation  accords  in  a  very  remarkable 
manner  with  modern  discoveries  "—there 
is  something  almost  touchingly  grand  in 
j  such  an  exhibition  of  courage  as  this 
I  of  the  Astronomer  Royal.     Looked  op 
j  to  as  a  leader  in  the  world  of  English 
Science  in  days  when  many  living  contro- 
versialists were  in  the  nursery,  he  has 
survived  to  be  honoured  by  a  generation 
to  whom  his  earlier  triumphs  are  now  his- 
tory;  and,  occupying  this  position,  has 
dared  to  brave  all  the  obloquy  and  abuse 
invariably  showered  upon  every  one  who 
attacks  respectable  orthodoxy  and  easy- 
going conventionality.  In  sublime  contempt 
of  Mrs.  Grundy,  he  has  struck  a  gallant 
blow  for  the  truth  ;  and  if  (as  we  think)  be 
has  not  always  quite  hit  his  mark,  his  fear- 
l.y?s  behaviour  none  the  less  demands  recog- 
nition. 

We  hear  that  his  book  has  been  publicly 
anathematised  from  the  pulpit  of  his  on 
Parish  Church. 


DEODORISING  PETROLEUM. 

IT  has  been  very  generally  supposed  that  to 
attempt  to  deodorise  petroleum  was  much 
like  trying  to  wash  a  black  man  white,  and 
certainly  all  the  attempts  hitherto  made  have 
ended  in  failure.  It  would  seem,  however, 
that  Mr.  S.  E.  Johnson,  of  Ashby-de-la-Zooch, 
and  Mr,  E.  E.  Johnson,  of  Manchester,  have 
discovered  a  method  of  treating  petroleum  and 
other  mineral  oils,  by  which  they  not  only 
purify  but  deodorise  those  useful  hydrocarbon 
liquids,  and,  what  is  more,  effect  that  desirable 
object  in  a  simple  and  inexpensive  manner. 
Chloride  of  lime  is  first  introduced  into  the 
cask  or  other  receptacle  containing  mineral  ou 
or  spirit,  in  the  proportion  of  about  Sox.  of 
chloride  of  lime,  more  or  less,  to  each  gallon  of 
the  liquid,  according  to  the  degree  of  its  impa- 
rity, and  thus  chlorine  gas  is  evolved  in  the 
midst  of  the  oil  or  spirit.  If  necessary  the 
evolution  of  the  chlorine  gas  may.  be  assisted  by 
pouring  in  hydrochloric  acid,  when  either  by 
agitating  the  receptacle  or  by  the  application 
of  an  agitator  or  stirrer,  the  contents  of  auc& 
receptacle  are  agitated  so  as  to  bring  the  whole 
of  the  liquid  into  intimate  contact 
chlorine  gas ;  the  oil  or  spirit  is  then  p*»« 
into  another  inclosed  vessel,  containing  »W 
lime,  which  having  an  affinity  for  the  cMotine 
gas  soon  absorbs  the  same,  removing  all  objec- 
tionable traces  of  such  gas.  and  leayiii?  we 
mineral  oil  or  spirit  sufficiently  deodorised  ana 
purified. 
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If  a  further  degree  of  purity  or  decolourisa- 
tion  is  required  the  mineral  oil  or  spirit  is  after- 
words passed  through  charcoal.  The  patentees 
do  not  confine  themselves  to  the  described 
method  of  producing  the  chlorine  gas,  and  it  will 
beobviousthotanyof  thewell-known  methods  of 
producing  such  gas  may  be  employed.  The  gaa 
may  be  generated  in  a  separate  vessel,  and  then 
passed  through  themineraloilorspirit.  Wo  have 
a  doubt  as  to  the  meaning  of  the  word  "  suffi- 
ciently "  in  the  phrase  "  sufficiently  deodorised 
and  purified."  If  the  petroldum  is  robbed  of 
all  unpleasant  odour  Messrs.  Johnson  have 
accomplished  a  good  work,  although  the  oil 
may  not  be  thoroughly  deodorised  ;  but  if  they 
mean  that  they  have  succeeded  in  destroying 
only  a  part  of  the  odour,  or  reduced  its  strength, 
they  have  done  nothing  but  what  has  been  done 
before. 


EPICYCLOIDS  AND  HYPOCYCLOIDS : 
THEIR  PRINCIPAL  PROPERTIES 
PROVED  GEOMETRICALLY.— I. 

In  Two  Parts. 
By  Richard  A.  Pboctob. 

IN  accordance  with  a  promise  mode  more  than 
two  years  ago  (see  note  on  "  The  Cycloid," 
p.  1,  Vol.  XVII.),  and  renewed  a  few  weeks 
ago,  I  now  give  a  brief  account  of  the  principal 
geometrical  properties  of  the  epicycloid  atnd 
hypocycloid. 

The  epicycloid  is  the  curve  traced  by  a  point 
on  the  circumference  of  a  circle  which  rolls 
(without  sliding)  on  another  circle.  Thus  let 
A  Q  B,  Fig.  1,  be  a  circle  touching  another 
circle  B  B'  D  in  the  point  B,  O  B  C  A  passing 
through  the  centres  C  and  O  of  both  circles, 
and  let  A  be  the  tracing  point,  A  P  D  the  curve 
traced  out  from  A,  where  the  tracing  point  was 
farthest  from  O,  to  D,  where  it  touches  the 
circle  D7  B  D.  Then  A  P  D  is  half  the  epicy- 
cloidal  arc,  A  is  the  vertex  of  the  epicycloid,  D 
is  a  cusp,  and  B  D  is  half  the  base.  As  the  small 
circle  continues  rolling,  other  epicycloidal  arcs 
are  traced  out,  and,  strictly  speaking,  the  series 
of  arcs  thus  formed  is  the  epicycloid,  not  any 
single  arc.  But  we  may  conveniently  speak  of 
the  arc  of  which  A  P  D  is  the  half  as  the  epi- 
cycloid, just  as  we  spoke  of  the  cycloid  in  the 
former  paper.  It  need  only  be  noted  here, 
with  reference  to  the  complete  curve,  that,  when 
the  radii  C  B  and  O  B  are  incommensurable, 
the  epicycloid  consists,  like  the  cycloid,  of  an 
infinite  number  of  arcs ;  but  if  C  B  and 
O  B  are  commensurable,  then,  after  one  or 
more  revolutions,  the  tracing  point  goes  over 
the  arcs  which  have  already  been  traced  out. 
Thus,  if  O  B  =  4  C  B,  there  are  only  four  arcs, 
and  the  four  arcs  standing  each  on  a  fourth 
part  of  the  circumference  of  the  fixed  circle. 
Again,  if  3  O  B  =  7  C  B,  there  are  only  seven 
arcs,  each  occupying  ?ths  of  the  circumference 
of  the  fixed  circle,  so  that  the  entire  set  form 
three  circuits. 

It  is  manifest,  from  the  method  of  tracing, 
that  the  segment's  complete  arc,  of  which  A  D 
is  the  half,  is  symmetrical  with  respect  to  O  A. 

Let  a  P  B'  be  the  position  of  the  rolling  circle 
when  the  tracing  point  is  at  P.  Draw  the 
diametral  line  O  6'  c  a,  and,  with  O  as  centre 
and  O  P  as  radius,  draw  the  arc  P  M,  cutting 
A  B'in  N  ;  draw  also  the  other  lines  shown 
within  the  space  A  E  D  B.  Then  b  c  P  is  the 
position  occupied  by  the  diameter  whi<-h  had 
been  in  position  A  B,  so  that  the  arc  b  B'  must 
be  equal  to  the  arc  B  B',  for  every  point  of  the 
former  arc  has  been  brought  into  rolling  con- 
tact with  B  B' ;  that  is  (since  arc  b  B'  =  arc 
o  P)  arc  B  B'  =  arc  a  P  -  arc  A  Q.  But 

arc  Q  P  =  arc  M  N  =  arc  BB'.^ 
-„.,.OM.  O* 

This  is  the  fundamental  relation  of  epicycloidal 
ordinates,  the  ordinates  drawn  like  P  M  not 
being  straight  as  in  the  cycloid,  but  concentric 
with  the  base  B  I).  Moreover,  we  have  not  in 
the  case  of  the  epicycloid  the  arc  Q  P  bearing 
a  constant  relation  to  the  arc  A  Q,  since  O  M 
varies.  It  is  chiefly  on  thin  account  that  the 
epicycloid  is  more  difficult  to  deal  with  geo- 
metrically than  the  cycloid.  Nevertheless  all 
the  most  interesting  properties  of  the  epiey- 
oan  be  deduced  from  the  relation 


arc  Q  P  -  arc  A  Q  . 


OM 
OB' 


remembering  that  for  any  small  arc  near  P  the 
ratio  O  M  to  O  B  does  not  change,  so  that  the 
increment  of  arc  P  Q  bears  to  the  increment  of 
arc  A  Q  the  same  ratio  O  M  to  O  B  as  the  arc 
P  Q  bears  to  the  arc  A  Q. 

r  j  g.j 


It  wiU  be  convenient  in  what  followB  to  have 
single  letters  to  represent  the  radii  of  the  two 


circles  AQB.BB  D. 
and  B  C  =  r. 


Take,  then,  O  B  =  R, 


We  may  note  in  this  place  that  the  pro- 
perties of  the  hypocycloid  may  be  deduced 
in  precisely  the  same  manner  as  those  of  the 
epicycloid,  mutatis  mutandis.  The  hypocycloid 
is  the  curve  (as  A'  F  D,  Fig.  1)  traced  by  a 
point  as  A'  on  the  circumference  of  a  circle 
A'  Q'  B  rolling  on  the  circumference  of  a  circle 
B  B'  D,  which  it  touches  internally.*  All  that 
has  been  said  above  of  the  epicycloid  may  be 
said,  word  for  word,  of  the  hypocycloid,  as  the 
reader  will  find  by  going  over  the  preceding 
paragraphs,  substituting  F  for  P,  Q'  for  Q,  and 
so  on.  It  would  be  mere  waste  of  time  to  go 
over  the  proofs  separately  for  the  two  curves 
(though  in  the  second  part  I  shall  indicate 
more  particularly  the  construction  and  general 
line  of  proof  for  the  chief  properties  of  the 
hypocycloid,  and  shall  also  have  occasion  to 
consider  two  or  three  properties  peculiar  to 
certain  hypocycloids)  ;  for  every  student  who 
takes  sufficient  interest  in  the  subject,  and  has 
mathematical  insight  enough  to  follow  the 
proofs  here  given  for  the  epicycloid,  can  have 
no  difficulty  in  extending  the  proofs  to  the 
hypocycloid,  especially  if  careful  to  employ  the 
same  letters  and  the  method  of  construction 
shown  in  Fig.  1  extended  to  meet  the  require- 
ments of  other  problems. 

Let  us  begin  with  the  tangent  and  curvature 
at  different  points  of  the  curve. 

It  will  be  seen  that  in  Fig.  1  the  line  a  P 
produced  to  T  is  drawn  as  a  tangent  toAPD. 
The  usual  proof  of  this  relation  depends  on  the 
fact  that  when  the  tracing  point  is  at  P  the 
rolling  circle  is  turning  about  B'  as  a  centre, 
and  therefore  P  must  be  moving  at  right  angles 
to  B'  P.  But  although  this  reasoning  is  just, 
it  may  be  noticed  (as  already  remarked  in  my 
note  on  the  cjcloid)  that  the  student  does  not 
find  the  conclusion  perfectly  obvious,  for  in 
reality  in  the  very  beginning  of  the  motion  the 
point  B'  of  the  rolling  circle  moves  directly  away 
from  the  arc  B  D.  It  is  better,  therefore,  to 
give  on  independent  proof,  especially  as  in  so 
doing  we  shall  have  to  consider  the  intrinsic 
nature  of  the  curve  (so  to  describe  the  cha- 
racteristics of  its  elementary  arcs). 

Let,  then,  P  (Fig.  2)  be  a  point  on  the  curve, 
and  let  us  consider  whether  P  a  really  is  a 
tangent  at  P.  If  it  is,  then  F  a  point  on  P  a 
close  to  P  ought  in  the  limit  to  lie  on  the 
epicycloid.  Draw  through  F  and  P  the  arcs 
Q  P  </'  and  P  q  about  O  as  centre ;  Q  n  L,  P  K 
perpendiculars  on  O  a ;  and  join  Q  B'  cutting 
a  P  (at  right  angles  in  the  limit)  in  *.  For 
convenience  let  us  have  an  enlarged  view  of 
the  part  near  P  F,  as  in  Fig.  3,  where  the 
dotted  curve  is  supposed  to  represent  part  of 
the  epicycloidal  arc. 

Now  in  the  limit  the  triangle  Q  n  P  is  isosceles. 
This  has  been  already  shown  in  the  note  on 
cycloid. f  Moreover  the  triangle  F  Q  n  is 
similar  to  P  O  B',  for  its  three  sides  are  reBpec- 
tively  perpendicular  to  the  three  sides  of  the 
last-named  triangle.  Therefore 
FQ  :  Qn(=QP)  ::  O  P  :  OB'(=OB). 

But  Q  q"  manifestly  =  P  q  in  the  limit.  So 
that  F  </  exceeds  P  q  by  F  Q,  and  we  see  that 
P'  Q  exceeds  Q  P  as  O  P  exceeds  O  B,  just  the 
ratio  which  (as  shown  above)  the  increment  of 
F  </  would  bear  to  Q  P  if  F  were  a  point  on  the 
epicycloid,  close  to  P.  Hence,  in  the  limit  F 
on  A  P,  and  close  to  P,  is  also  on  the  epicycloid ; 
that  is,  P  a  is  a  tangent  to  the  epicycloid  A  P  D 
at  P.    B'  P  is  therefore  the  normal  at  P. 

We  can  now  determine  the  length  of  the 
epicycloidal  arc  A  P  D.  For  it  is  easy  to  show 
that  F  P,  the  increment  of  the  arc,  bears  a 
constant  ratio  to  k  P,  the  increment  of  the 
chord  A  Q  ;  and,  when  we  have  proved  this,  it 
will  follow  that  the  arc  A  P  bears  the  same 
constant  ratio  to  a  P,  and  therefore  arc  A  P  D 
bears  the  same  ratio  to  A  B.  The  proof  runs  as 
follows : — 


•  I  use  this  definition,  writing  that  the  fliM  circle  i« 
touched  internally  by  B  0/  A,  though  usually  the  term 
hypocycloid  is  understood  to  include  the  MM  where  the 
rolling  circle  U  larger  than  tho  fixed  circle,  and  is  touched 
by  the  fixed  cirole  intomnlly.  For  iOTMSM,  the  enrre 
traced  bv  a  point,  us  B.  on  the  cirole  II  It'  D.  as  B  B'  D 
rolls  around  B  Q'  A',  always  touching  it.  is  commonly 
called  a  hypocycloid.  It  should,  however,  be  regarded  as 
an  epicycloid,  not  merely  because  it  may  be  traced  oat  aa 
an  epicycloid,  but  because  the  essential  distinction  be- 
tween the  epicycloid  and  tho  hypocycloid  may  justly  be 
regarded  as  this— that  the  epicycloid  is  a  curve  traced 
outside  the  fixed  circle,  while  tho  hypocycloid  is  %  curve 
traced  within  that  circle. 

t.  Obviously  Q»P  =  aNL  =  aQL(in  limit)  =  a  B'Q 
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The  triangle  n  Q  P  being  isosceles,  and  Q  k  B' 
perpendicular  in  the  limit  to»P,  »P  =  2fcP. 
(This  has  been  already  shown  for  the  cycloid, 
in  which  the  came  line*  are  similarly  drawn.) 
Now,  from  similar  triangles  F  Q  n,  P  O  B 
F  n  :  nQ  ::  B'P  :  B'  O 
and  from  similar  triangles  Q  n  k,  a  B'  P, 
nQ  :  nfc::  B'o  :  B'P; 
Therefore  ex.  aq.  in  prop.  pert. 
F»  :  nk  ::  B' a  :  B'O,  and 
FP  :  JfcP  ::  B'o  +  2 B'O  :  B'O 

-  2  (R  +  r)  :  B  (o) 
This  is  the  constant  ratio  mentioned  above ; 
and  we  have,  since  a  P  and  arc  A  P  begin 
together — 

Arc  A  P  :  a  P  -  (A  q)  ::  2  (E  +  r)  :  E 
Arc  A  D  :  2  r  : :  2  (E  +  r)  :  E 


Arc  A  D 


and  the  entire  arc  from  cusp  to  cusp 


-  8r  . 


B  +  r 
E 


For  the  hypocycloid— 
Arc  from  cusp  to  cusp 


8r 


B  —  r 
E 


Noth. — If  E  -  r 


E 

-  (»•«•»  if  E  =  2r),  semi- 
arc  of  hypocycloid  -  4r  =  2E  =  diameter  of 
fixed  circle.  .. 

This  gives  us  a  means  of  diving  the  arc  of 
an  epicycloid  into  any  number  4?  equal  parts. 
Thus,  to  divide  A  D  into  10  equal  parts— First 
divide  A  B  (Fig.  4)  into  10  equal  parts,  in  the 
points  numbered  1,  2,  3,  &c. ;  and,  with  A  as 
centre,  describe  circular  arcs  through  these 
points  of  division :  then,  with  C  as  centre,  de- 
scribe circular  arcs  through  the  points  in  which 
the  last-named  arcs  meet  the  semi-circle  A  Q  B. 
These  will  obviously  divide  the  arc  A  P  D  into 
10  equal  parts,  as  shown,  at  the  points  1,  2,  3, 

&c. ;  for  any  arc  as  3-4,  on  A  P  D  -  2  (R  +  r)m 

E 

the  corresponding  part  3-4,  on  A  B ;  and  since 
the  divisions  along  A  B  are  equal,  so  therefore 
must  the  divisions  along  A  P  D  be  equal.  A 
corresponding  method  can  manifestly  be  used 
for  the  hypocycloid. 

Next  let  us  consider  the  curvature  of  the 
epicycloid. 

Let  F EC  (Fig.  2),  the  normal  at  F,  cut 
P  B',  the  normal  at  P  produced,  in  C ;  then  the 
limiting  position  of  C  as  F  approaches  P  is  the 
centre  of  curvature  at  P.  Draw  B'/ perpendi- 
cular to  F  C.  Now,  as  P  C,  the  normal  at  P, 
passes  through  B',  the  place  of  contact  of  rolling 
and  fixed  circles  when  the  tracing  point  is  at  P, 
sothe  point  E,  in  which  F  C  cuts  B  B'  D,  must 
be  the  place  of  contact  when  the  tracing  point 
is  at  F.  Hence  arc  E  B'  -  arc  Q  P;  and 
triangle  E  B'/  is  in  the  limit  equal  in  all 
respects  to  triangle  QPt  (the  angle  Q  P  a 
being  equal  to  o  B'  P,  and  a  B'P  equal  to  E  B'/, 
each  being  complement  of  oB'/).  Hence  B'f 
-  P  k.  Therefore,  since  B'  /  is  parallel  to  P  F, 
we  have 

C'B'rCP  ::  B'f  :  PF 
::  *P  :  PF  ::  E  :  2(E  +  r) ;  (/J)  see  (a)  above. 
So  that  CP  :  B'  P  ::  2  (E  +  r) :  E  +  2  r  (y), 
the  required  relation,  which  may  be  thus 
worded  : — The  radius  of  curvature  at  a  point,  P, 
on  the  epicycloid  exceeds  the  normal,  B1  P, 
in  the  same  proportion  that  the  sum  of  the 
diameters  of  the  fixed  and  rolling  circles 
exceeds  the  sum  of  the  radius  of  the  fixed  and  the 
diameter  of  the  rolling  circle.  For  the  hypo- 
cycloid, the  ratio  is— 

Ead.  of  curvature  :  F  B'  (Fig.  1)  ::  2  (E  -  r) 
.*  E  -  2r 

Or,  The  radius  of  curvature  at  a  point  P"  on  the 
hypercycloid  exceeds  the  normal,  P/  F,  in  the 
same  proportion  that  the  difference  of  the  dia- 
meters of  the  fixed  and  rolling  circles  exceeds  the 
excess  of  the  radius  of  the  fixed  over  the  diameter 
of  the  rolling  circle. 

Hence  in  the  case  of  the  hypocycloid  the 
curvature  is  negative  if  E  -  2r  is  negative- 
that  is,  if  the  radius  of  the  fixed  circle  is  lees 
than  the  diameter  of  the  rolling  circle.  This 
shows  us  that  whereas  when  A'  lies  between 
B  and  O  the  arc  of  the  hypocycloid  is  concave 
towards  the  btse,  the  arc  is  convex  towards 
the  base  when  A  lies  on  B  O  produced  as  at  A 


in  Fig.  6.  It  can  be  shown  to  follow,  indeed, 
but  will  be  proved  independently  in  Part  II. 
that  the  same  hypocycloid  may  be  generated 
by  the  rolling  of  circle  either  of  radius  r,  or  of 
radius  E  —  r  within  the  fixed  circle  of  radius  E, 
a  relation  corresponding  to  one  already  men- 
tioned (see  first  note)  that  the  same  epicycloid 
may  be  generated  by  the  rolling  of  a  circle  of 
radius  E  or  of  radius  E  +  r  outside  the  fixed 
circle  of  radius  E,  touched  externally  by  the 
former  and  internally  by  the  latter,  as  will  be 
shown  in  Part  II. 

If  R  —  2r,  the  radius  of  curvature  becomes 
infinite  for  R  —  2r  =•  0.  Hence  when  A 
coincides  with  C,  the  centre  of  the  fixed  circle, 
the  hypocycloid  degenerates  into  a  straight 
line,  the  diameter  of  this  circle.  This  also  will 
be  proved  in  Part  II. 


/=■  /  c.e 


It  follows  from  the  constant  ratio  which  P  C 
the  radius  of  curvature  (Fig.  2)  bears  to  the 
normal  B'  P,  that  the  evolute  of  an  epicycloid 
is  a  similar  epicycloid.  The  evolute  of  a  hypo- 
cycloid is  in  like  manner  a  similar  hypocycloid. 

For  let  A'  P  B'  (Fig.  5)  be  the  position  of 
the  generating  circle,  when  the  tracing  point 
is  at  P,  O  B'  A'  being  a  diametral  line.  If, 
now,  P  B'  be  produced  to  p  so  that  B'  p  :  B'  P 
: :  O  B  :  O  A,  then  from  (/3),  p  is  the  centre  of 
curvature  at  P. 

Draw  now  p  b'  perpendicular  to  B  p,  and  on 
6'  B'  as  diameter,  draw  the  circle  B'  p  b' 
(passing  through  p,  because  B'  p  b'  is  a  right 
angle) ;  draw  also  O  D  and  arc  db'b  about  O  as 
centre.  Then 

b' A' :  B'A' ::  pP  ;  B'P  ::  2  (E  +  r) :  E  +  2r; 
.*  6'B':BA  ::E:E  +  2r::OB':OA. 


Hence  B  V  is  parallel  to  A  B'  •  and 
0  6':  OB'  ::  OB.OA. 
Accordingly,  arc  d  b'  :  arc  BB7  ::  0B  :0A  • 
b'  B'  :  B'A'  ::  arcp  b'  :  arc  A' P.  But  are  A' p 
—  arc  B  B' ;  .'.  arc  db'  -  arc  p  V,  and  p  it  i 
point  on  an  epicycloid,  having  b'  p  If  aa  tolling 
circle,  db'  b  as  fixed  circle,  and  cusp  at  i. 
When  tracing  point  of  the  epicycloid  A  P  D  b 
at  B,  the  corresponding  point  of  the  evolutt 
epicycloid  is  also  at  D,  and  its  rolling  circle  in 
the  position  b  k  D.  The  curve,  d  p  D,  is  then 
a  half -epicycloid,  Bimilar  to  the  half  epicycloid 
which  with  A  P  D  makes  up  the  epicycloidal  ar, 
all  the  linear  dimensions  of  the  evolute  epicy- 
cloid being  less  than  those  of  the  involute  epicy. 
cloid  in  the  ratio  of  O  B  to  O  A,  that  is  of  Rto 
E  +  2  r.  The  proof  for  the  hypocycloid  u 
precisely  similar. 

The  arc,  P  D,  of  the  epicycloids!  ev'ohte  u 
equal  to  the  radius  of  curvature  at  P  of  the 
involute  A  P  D.   For  we  have — 

Pp:pF  ::  2(B  +  r):R; 

•Pp_2yB'(5±I). 

But  by  the  properties  of  the  epicycloid,  te 

have  arc  p  D     2  p  B'  (^-^X)  i    *»>«  * 

and  t*  represent  the  radii  of  fixed  and  rolling 
circles  of  the  epicycloid,  d  p  D ;  and  since 
E  :  E' :  r  :  r1,  because  of  the  properties  of 

similar  figures  it  follows  that  - 

or  the  arc  p  D  =  P  p. 

Hence,  as  in  the  case  of  cycloid,  a  pendolim 
may  be  made  to  swing  in  an  epicydoidal  art. 
For  let  a  pendulum  be  formed  as  in  Fig.  6  by  a 
string  carrying  a  weight,  P,  and  swinging 
between  two  epicycloids!  cheeks,  Dpi  oi 
D'  p' d,  having  d  A,  the  common  tangent  k 
the  vertex,  perpendicular,  the  weight,  P.wiD 
swing  in  the  epicycloidal  arc,  D  A  D,  of  which 
the  half  epicycloids,  D  p  d  and  B*  p' d,  fort 
the  evolute.  Similarly,  a  pendulum  may  is 
made  to  swing  in  the  hypocycloidal  arc,  D  A  D 
(Fig.  7),  of  which  the  two  half-hypwycloidJ. 
hp  d  and  D'  p' d,  form  the  evolute. 

Next  to  determine  the  area  of  the  epicycloid 
Although  the  quadrature  of  the  epicycloid  a*l 
the  hypocycloid  cannot  be  effected  in  so  minr 
ways  as  the  quadrature  of  the  cycloid,  yet  the 
problem  is  by  no  means  a  difficult  one,  and 
there  are  several  solutions,  so  that  it  is  rather 
surprising  to  find  that,  like  the  rectification  of 
the  epicycloid  and  hypocycloid,  the  quadraftK 
finds  no  place  in  geometrical  treatises,  b 
fact,  most  of  the  solutions  in  tho  present  pap* 
were  devised  by  me  originally  (though  I  cannst 
doubt  that  they  have  been  elsewhere  noted) 
when  I  was  an  undergraduate,  simply  becans 
I  could  find  no  geometrical  treatment  of  the 
subject  in  any  of  the  books  commonly  used  it 
Cambridge,  and  had  no  sufficient  acquaintance 
at  the  time  with  tho  methods  of  the  integnl 
and  differential  calculus  to  deal  satisfactorily 
with  such  problems. 

In  Fig.  2  we  may  regard  P  F  E  F  as  a 
elementary  increment  of  the  area  P  B  D,  whw 
QB'P  may  be  regarded  as  the  correspondini 
increment  of  the  area  PFB'i  and  if  we 
show  that  any  constant  ratio  holds  betweei 
these  elementary  increments,  we  shall  kn°c 
that  the  same  ratio  holds  between  the  area 
thus  increased— vis.,  PB'D  andBFP.  B« 
obviously,  from  what  has  been  already  sbow- 
area  PB'/F:  area  PB'fc  (in  It.  -  Q  VP) 
::  PF  +  B'f:  Pi  ::  3E  +  2r  :K;  (from*, 
remembering  that  B'  /  -  P  k).    Hence  are* 

PB'D  =  *LE +-?_r.  Area  P P B'  (0- 
B 

Area  APDB  =  3E  +  2r^  AreaA<B(*); 
K 

and  whole  area  between  epicycloidal  arc  a>i 

its  base  ■=  3J*_LlT  (generating  circle)  («)• 
a 


•  Of  course,  the  parallel  linea  B  b'  and  A  V  «•! * 
necessary  to  the  proof.  They  are  convenient  aMiww 
the  figure,  however,  as  keeping  the  proportjow  « 
epicjoloid  and  its  evolute  clearly  before  the,aiwi- 

t  Tbe  student  should  notice  *\y  the  area Q 
neglected  tn  tht  limit.  Thia  triangle  bean  to  <i  *  £«" 
ratio  Q  Ic :  k  W.  a  ratio  whioh  vanishes  in  0* ? 
thatQfcP  vanishes  in  the  limit  compared  «t^''J: 
so  that  by  Newton's  first  lemma  QB'P  and  *>>  r* 
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For  the  hypocycloid  it  can  be  shown  in  the 
same  way  that  area  between  hypocycloidal  arc 

OB         O  t* 

and  its  base  circle  -   ^ —  (generating 

circle).   Cor.  From  relation  (c)  it  follows  that 
AreaBPPD  -  2  (*±_r)  areaPPB'. 

AreaAgBD  =  )  generating  circle. 

For  the  hypocycloid  area  BQ'A'D  (Fig.  1) 

■>  (*Lz_T)  generating  circle. 

In  Part  II.  I  shall  give  two  other  proofs  of 
the  area,  introducing  the  quadrature  of  A  P  D  E 
(Fig.  5),  &c. 


CLAMP  COUPLING  FOE  SHAFTS. 

EVEEY  mechanic  is  perfectly  conversant 
with  the  fact  that  a  shaft  coupling  to  be 
trustworthy  requires  the  exercise  of  consider- 
able skill  on  the  part  of  the  fitter,  especially  if 
it  be  one  of  the  varieties  known  as  the  flanged 
coupling  and  the  sleeve  coupling.  When  once 
put  together  they  are  difficult  to  take  apart, 
and  foremen  and  others  who  have  charge  of 
them  will  adopt  almost  any  expedient  rather 
than  break  a  good  shaft  coupling  for  a  tempo- 
rary purpose.  To  obviate  this  difficulty,  ana  to 
facilitate  the  coupling  and  uncoupling  of 
shafts,  the  variety  known  as  adjustable  cou- 
plings were  introduced.  These  are  not  altogether 
satisfactory,  for,  owing  to  the  practical 
impossibility  of  making  the  ends  of  the  two 
shafts  exactly  of  the  aame  size,  one  shaft  is 
held  firmly  while  the  other  is  only  held  loosely 
throughout  the  greater  part  of  the  length 


invention  are  especially  designed  to  effect  the 
printing  of  uniform  impressions  on  flat  sheets 
of  common  glass,  nearly  every  sheet  of  which 
as  ordinarily  made  is  thicker  in  some  parts  than 
others,  and  has  frequently  a  waved  surface,  so 
that  its  fracture  would  always  or  nearly  always 
be  the  result  of  attempts  to  print  on  it  without 
the  intervention  of  a  yielding  bed,  platen,  or 
printing  block.  After  many  experiments  it  has 
been  found  that  the  best  yielding  medium  is  an 
arrangement  or  series  of  pads  placed  a  short 
distance  apart,  so  that  each  pad  shall  act  as  an 
independent  spring,  which  can  yield  without 
affecting  the  neighbouring  pads,  the  spaces 
between  the  said  pads  permitting  them  to  ex- 
pand laterally  under  pressure  without  crowd- 
ing on  each  other ;  hence  in  the  case  of  the  pads 
on  the  platen  they  will  accommodate  them- 
selves to  the  waved  surface  of  the  gloss,  while 
the  printing  block  will,  owing  to  its  elastic 
support,  accommodate  itself  to  the  varying 
thickness  of  the  sheet  of  glass,  and  tend  to  im- 
part to  the  same  a  uniform  impression  from  the 
printing  surface,  and  at  the  same  time  prevent 
the  fracture  of  the  glass,  even  if  the  printing 
surface  be  of  wood  or  of  similar  comparatively 
non-yielding  material,  although  for  the  pur- 
poses of  this  invention  it  is  preferred  to  use  a 
printing  surface  of  rubber. 

The  invention  consists  in  placing  on  or 
against  the  bed  of  the  printing  press  a  flat 
sheet,  A,  of  pasteboard  or  other  suitable 
material,  upon  the  upper  surface  of  which  are 
secured  a  series  of  small  elastic  pads,  a,  by  pre- 
ference made  of  rubber  of  a  quadrangular 
shape,  and  arranged  in  rows  a  short  distance 
apart ;  and  in  using  a  flat  printing  block,  B, 
which  may  be  made  of  wood  mounted  with  such 


within  the  coupling.  This  difficulty,  however, 
seems  to  be  removed  by  the  Cresson  internal 
clamp  coupling,  in  which  each  shaft  is  held 
firmly  by  its  special  clamp,  and  the  two  are 
united  by  means  of  a  strong  sleeve  forming  the 
external  portion  of  the  coupling.  The  annexed 
illustration,  which  is  so  drawn  as  to  show  the 
peculiarities  of  the  coupling,  renders  explana- 
tion almost  unnecessary.  It  will  be  seen  that 
the  coupling  is  divided  not  only  lengthwise  but 
transversely,  so  that  each  clamp  is  entirely  in- 
dependent of  the  other.  The  whole  coupling  is 
cast  in  a  piece,  and  holes  nre  bored  and  threaded 
for  taper  screws,  as  shown.  The  size  of  the 
hole  in  the  clamps,  when  it  forms  a  perfect 
circle,  is  a  trifle  smaller  than  the  shaft  it  is  in- 
tended to  hold,  so  that  on  placing  the  shaft- 
end  in  the  clamp,  and  screwing  down  the  taper 
screws,  the  shaft-end  is  held  with  a  uniformly 
distributed  pressure  over  nearly  the  whole  of 
its  surface.  With  a  slight  taper  and  a  fine 
thread  on  the  screws  a  powerful  hold  and  a 
tight  fit  may  be  obtained,  and  as  the  screws  are 
independent  of  one  another,  small  divergences 
in  the  roundness  of  the  shafts  do  not  affect  the 
coupling.  It  will  be  seen  that  for  facility  of 
fixing  or  removal  the  Cresson  coupling  is 
unequalled,  while  there  is  obviously  little  like- 
lihood of  the  shaft  working  loose.  The  same 
method  of  securing  the  coupling  to  the  shaft 
has  been  adopted  with  success  in  the  case  of 
pulleyB,  which  are  readily  fastened  to  the 
shafting  and  as  easily  removed  by  the  action  of 
the  taper  screws  on  the  clamp. 


letters,  figures,  or  ornamental  characters  in 
relief,  as  the  design  to  be  printed  on  the  glass 
may  require,  the  printing  surfaces  being  made 
preferably  of  rubber  or  of  other  equivalent  elastic 
material ;  and  in  using  an  upper  sheet,  £,  of 
pasteboard  or  other  equivalent  material,  to 
the  under  side  of  which  are  cemented  or  other- 
similar  to  the 


upon  it ;  the  platen  is  applied  with  the  requisite 
pressure,  and  thus  and  by  these  means  the 
object  of  the  invention  is  effected.  Between 
the  plate  of  glass,  D,  and  the  pads,  a1,  of  the 
upper  sheet,  E,  may  be  interposed  a  sheet  or 
sheets  of  thin  paper.  Any  ordinary  printing 
press  may  be  used. 


PRINTING  ON  GLASS. 

A  METHOD  of  printing  on  glass  has  been 
■f*-  recently  patented  in  this  country,  the 
inventor  being  a  Mr.  J.  L.  Wells,  of  Phila- 
delphia.   The  improvements  constituting  this 


'  pads  a.  In  using  these  appliances  the  said 
1  printing  block,  B,  is  placed  resting  on  the  pads, 

a,  of  the  under  sheet,  A,  which,  as  before 
1  remarked,  is  placed  on  or  against  the  bod  of 
I  the  press,  and  the  upper  sheet,  E,  with  its  pads, 
i  a1,  is  attached  to  the  platen  of  the  presr.  The 
i  printing  surface  of  the  block,  B,  is  inked  in  the 

ordinary  manner,  the  sheet  of  glass,  D,  is  placed 


FLEXIBLE  POWER  TRANSMITTER. 

ONE  of  the  most  interesting  and  novel 
devices  at  the  Philadelphia  Exhibition, 
is  the  patent  flexible  power  transmitter  of 
Messrs.  Stow  and  Bum  ham.  Our  engraving 
represents  this  device  secured  to  a  bench, 
where  it  is  driving  a  twist-drill,  the  power 
being  communicated  by  means  of  an  ordinary 
pulley  and  cord.  The  flexible-power  transmit- 
ter is  a  closely-laid  cable  of  steel  wire  scarcely 
an  inch  in  diameter,  inclosed  in  a  sheath  of 
rubber  or  other  suitable  material.  The  cable 
has  a  high  torsional  resistance,  but  a  very  low 
bending  resistance,  and  it  accommodates  itself 
to  almost  any  flexure,  while  transmitting,  un- 
abated, the  rotary  movement  imparted  to  it  in 
the  direction  of  its  spiral.  It  would  appear 
that  this  device  is  the  first  successful  applica- 
tion of  a  flexible  "shaft,"  and  its  uses  will 
readily  occur  to  our  readers.  Almost  any  kind 
of  boring  tool  can  be  actuated  by  its  means,  in 
out  of  the  way  corners,  which,  without  a  flexi- 
ble shaft,  it  would  be  impossible  4o  reach  with 
a  power-drill.  For  instance,  it  can  be  taken 
into  a  8 team-boiler,  can  be  brought  to  bear  on 
any  part  of  a  heavy  casting,  and  in  fact,  can  be 
utilised  in  almost  any  situation  in  which  the 


human  hand  can  direct  its  movements.  Num- 
bers of  these  flexible  shafts  are,  we  understand, 
now  being  employed  at  marble-dressing  works, 
and  in  operations  of  a  similar  nature,  where 
boring,  cutting,  polishing,  &c,  are  required  to 
be  done  at  a  rapid  rate. 


ON  VISCOSITY  AND  GALVANIC  CON 
DUCTIVITY  OF  SOME  SALINE  SOLU- 
TIONS. 

IT  is  probable  that  the  resistance  denoted  as 
*'  internal  friction  "  or  "  viscosity,"  plays 
an  important  part  in  connection  with  the  pas- 
sage of  electricity  through  electrolytes.  Experi- 
ments on  the  subject  were  made  some  time  ago 
by  Wiedemann,  who  showed,  that  for  dilute 
solutions  of  sulphate  of  cupric  oxide,  nitrate 
of  cupric  oxide,  nitrate  of  silver  oxide,  potash, 
nitrate  of  ammonia,  and  dilute  sulphuric  acid, 
the  galvanic  conductivity  may  be  represented 
by  a  constant,  multiplied  by  a  quotient,  which 
has  for  numerator  the  percentage  proportion, 
and  for  denominator  the  constant  of  friction. 

This  expression,  however,  does  not  afford 
adequate  conclusions  as  to  the  influence  of  in- 
ternal friction  on  conduction ;  for  when  the 
concentration  of  a  liquid  is  altered,  not  only 
must  the  number  of  molecules  conducting  the 
current  and  tbo  viscosity  be  altered,  but  there 
may,  besides,  occur  changes  in  the  chemical 
constitution  of  the  liquid,  whoso  influence  on 
galvanic  conductivity  cannot  a  priori  be  fore- 
seen. 

The  case  is  more  simple,  where  one  inquires 
as  to  the  changes  which  the  galvanic  conduc- 
tivity and  the  constant  of  friction  undergo 
through  temperature.  Of  course,  through  tem- 
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perature,  may  be  altered  not  only  viscosity  but 
other  properties  of  a  liquid,  on  which  the 
amount  of  conducti  vity  depends.  Now,  though 
nothing  may  be  known  as  to  the  alteration  of 
these  properties  through  temperature,  one  may 
infer,  a  posteriori,  an  essential  influence  of  the 
internal  friction  on  the  electrolytic  processes, 
if  it  appears  from  experiments  that  the  change 
of  the  conductivity  with  the  temperature  has 
the  greatest  similarity  to  the  change  of  the 
constant  of  friction  through  the  temperature. 
It  was  from  this  point  of  view  that  M.  Grotrian 
recently  made  examination  of  a  number  of 
liquids  (Poggendorff's  Annalen).  And  as  the 
change  of  electric  conductivity  of  salt  solutions 
with  the  temperature  had  already  been  deter- 
mined by  MM.  Kohbrausch  and  Grotrian,  the 
question  was  limited  to  determining  the  con- 
stants of  friction  for  the  same  solutions,  and 
their  relation  to  temperature. 

The  mode  of  observation  was  that  first  used 
by  Coulomb ;  a  thin  circular  disc  being  sus- 
pended horizontally,  and  allowed  to  swing 
about  its  position  of  rest,  first  in  air,  then 
immersed  in  a  liquid,  the  difference  of  the 
logarithmic  decrements,  in  connection  with  the 
specific  gravity  of  the  liquid,  then  gives  a 
measure  for  the  constant  of  friction.  M. 
Grotrian  produced  the  oscillations  of  the  disc, 
not  through  the  elasticity  of  torsion  of  the  sus- 
pending thread,  but  through  the  directive  force 
of  a  magnet,  suitably  fixed  to  the  arrangement 
carrying  the  horizontal  disc.  By  bringing  a 
magnet  near  to  the  horizontal  magnetic  bar 
the  disc  was  put  in  oscillation ;  and  the  dura- 
tion of  the  oscillation  was  then  accurately 
detenrined.  This  was  done  first  with  the  disc 
in  air,  then  in  the  liquid.  The  latter  was  held 
in  a  cylindrical  glass  vessel,  which  was  always 
filled  to  the  same  height,  care  being  taken 
to  remove  air-bubbles.  The  temperature  of 
the  liquid  was  read  before  and  after  the  obser- 
vation. (For  further  details  we  must  refer  to 
the  original  paper.) 

The  experiments  were  made  with  solutions  of 
chlorides  of  sodium,  potassium,  calcium,  mag- 
nesium, and  bariyum — further  with  solutions  of 
zinc,  vitriol,  and  sulphate  of  magnesia,  of  various 
concentration.  The  temperatures  were  always 
those  of  the  room,  which,  on  occasion,  were 
exalted  by  heating  of  the  locality,  as  a  heating 
of  the  liquid  was  impracticable.  The  results 
obtained  are  given  in  several  tables,  and  in 
these  the  constants  of  friction  are  shown  both 
for  different  concentrations  and  for  different 
temperatures.  Prom  these  is  calculated  the 
change  of  viscosity  with  the  temperature,  and 
the  values  are  placed  in  tables,  along  with  the 
previously  obtained  values  for  galvanic  conduc- 
tivity, and  its  changes  with  temperature  and 
varying  concentration. 

On  comparing  the  figuros  it  first  appears  that 
the  co-efficients  of  increase  for  the  fluidity  (that 
is,  the  reciprocal  of  the  viscosity)  are  through- 
out greater  than  those  for  the  conductivity. 
On  the  other  hand,  comparing  the  various  con- 
centrations, it  is  found  that  the  temperature 
co-efficient  of  the  fluidity  varies  with  the  per- 
centage proportion  in  nearly  the  same  way  as 
that  for  the  conductivity. 

The  variation  of  the  constants  of  friction 
with  the  concentration  is  further  graphically 
represented  in  curves,  from  which  it  appears 
that  in  general,  with  increasing  concentration, 
the  constants  of  friction  increase  at  first  slowly, 
then  considerably  more  quickly.  Chloride  of 
potassium  is  an  exception.  In  this  salt  the 
constant  of  friction  is  nearly  constant ;  with 
increasing  concentration  there  is  first  a  slight 
decrease,  then  an  increase.  The  curve  repre- 
senting the  galvanic  conductivity,  a  function  of 
the  percentage  proportion  is  likewise  abnor- 
mal ;  in  the  case  of  chloride  of  potassium  the 
increase  of  the  conductivity  is  very  nearly  pro- 
portional to  the  percentage  proportion.  The 
increase  is  even  somewhat  accelerated  with  the 
percentage  proportion ;  the  curve  accordingly 
presents  not  its  concave  side  (like  the  others) 
but  its  convex  side  to  the  axis  of  co-ordinates, 
on  which  the  percentage  proportions  are  shown. 
A  similar  phenomenon  was  presented  by  the 
nitrate  of  ammonia  examined  by  M.  Wiede- 
mann, 

"  The  generally  similar  course,"  M.  Grotrian 
proceeds,  "  of  the  temperature  co-efficients  for 
the  fluidity  and  the  galvanic  conductivity  with 
variation  of  concentration  warrants  the  infer- 


ence that  the  overcoming  of  internal  friction 
forms  an  important  part  of  the  work  done  in 
passage  of  a  current  through  an  electolyte." 

The  circumstance  that  the  experiments  have 
led  to  temperature  co-efficiente,  which  are 
greater  for  the  fluidity  than  for  the  conductivity, 
allows  of  various  explanations.  As  the  experi- 
ments do  not  exactly  satisfy  the  applied  theory 
it  is  possible  that  the  numbers  found  are  affected 
by  an  error,  which  produces  a  quicker  decrease 
of  the  values  with  increasing  temperature  than 
is  really  the  ease. 

For  the  rest  an  exact  agreement  of  the  tem- 
perature cc -efficients  for  fluidity  and  conducti- 
vity is  not,  thus  far,  to  be  expected ;  for,  in  the 
former  the  question  is  as  to  the  friction  which 
the  undecomposed  molecules  of  liquid  undergo 
in  opposite  displacement;  in  the  Litter,  on  the 
other  hand,  we  have  to  consider  the  friction  which 
has  to  be  overcome  by  the  ions  or  parts  of  the 
salt  molecules  driven  in  opposite  directions. 
That  the  two  kinds  of  friction  should  not  vary 
in  the  same  way  with  the  temperature  need 
not  be  wondered  at. 

When  the  concentration  of  a  salt  solution  is 
altered  various  properties  of  it  vary  therewith. 
If  we  first  consider  merely  the  variation  of  the 
current-conducting  salt  particles,  then,  in  con- 
sequence of  this  alone,  most  probably  the  con- 
ductivity will  vary  proportionally  to  the  per- 
centage proportion.  But  in  most  cases  the 
viscosity  of  the  liquid  also  varies  with  the  con- 
centration, and,  as  is  supposed,  its  simulta- 
neous influence  results  in  a  retarded  increase  of 
the  conductivity.  The  conductivity  may  even 
reach  a  maximum,  if  the  influence  of  the  vis- 
cosity on  the  conductivity  be  with  small  per- 
centage proportion,  less  with  great,  greater 
than  the  influence  of  the  mere  increase  of  the 
conducting  particles. 

But  besides,  in  changes  of  concentration, 
changes  in  the  chemical  constitution  of  the 
electrolytic  molecules  are  conceivable.  How 
the  particles  are  formed,  which  in  a  decompo- 
sable liquid  convey  the  electricities,  whether 
this  occurs  by  particles  of  the  anhydrous  salt 
or  by  more  complicated  molecules  (of  salt  with 
water  combined),  is  not  known.  Still  less  is  it 
known  whether,  in  differently  concentrated 
solutions  of  the  same  salts,  the  transference  of 
the  electricities  is  effected  by  chemically 
different  molecules  (that  is,  different  by  reason 
of  their  combined  water). 

Now,  in  chloride  of  potassium,  we  have  a 
case  in  which  the  conductivity  is  almost 
exactly  proportional  to  the  percentage  propor- 
tion. This  lends  to  the  conclusion  that  in  the 
case  of  this  substance  the  above-named  hypo- 
thetical changes  in  the  chemical  composition 
of  the  molecules  do  not  occur,  and  so  that  in 
variously  concentrated  chloride  of  potassium 
solutions,  of  equal  temperature,  the  conduc- 
tivity is  conditioned  only  by  the  proportion  of 
salt  and  the  viscosity. 

These  observations  naturally  lead  a  step  fur- 
ther. By  the  numbers  obtained  we  are  in  a 
position  to  calculate,  for  variously  concentrated 
solutions  of  a  salt,  the  temperatures  for  which 
the  constant  of  friction  has  some  determinate 
constant  value.  At  these  temperatures  we 
may  reckon  the  conductivities,  and  investigate 
the  law  according  to  which  these  vary  with  the 
concentration.  (M.  Grotrian  has  calculated 
and  tabulated  these  values  for  five  salts.) 

A  glance  over  these  numbers  show  that  for 
NaCl,  KC1,  CaClj,  and  BaCl3,  they  are  very 
nearly  constant.  Differently  concentrated 
solutions  of  the  same  substance,  of  different 
temperature,  but  the  same  constant  of  friction, 
have  accordingly  (in  the  case  of  tho  salts 
named)  a  conductivity  which  is  proportional 
to  the  percentage  proportion.  Here,  then, 
with  change  of  concentration,  there  are  no 
chemical  changes  associated,  which  can  per- 
ceptibly influence  the  conductivity.  As,  more- 
over, the  temperature  of  the  solution  is  various, 
it  follows  that  it  has  influence  on  the  conduc- 
tivity only  in  so  far  as  it  alters  the  viscosity. 
In  the  solutions  named,  then,  the  concentra- 
tion and  the  viscosity  are  the  principal  factors 
which  determine  the  amount  of  conductivity. 

In  the  case  of  fine  vitriol  this  proportionality 
does  not  appear.  Here,  accordingly,  we  must 
suppose  other  influences  than  those  determin- 
ing conductivity ;  whether  the  same  does  not 
hold  good  for  chloride  of  calcium,  of  which 
only  the  three  owsst  concentrations  are  taken 


into  account,  cannot  be  decided  from  the 
figures.  It  might  be  interesting,  however,  to 
examine  Bomo  of  the  salts  named  (especially  such 
as  have  a  maximum),  accurately  and  between 
wide  limits,  with  reference  to  the  influence  of 
temperature  on  viscosity,  with  a  view  to  coming 
nearer  a  solution  of  the  question  (in  the  way 
indicated),  on  what  properties  of  ele:troljte 
its  conductivity  depends.  In  this  direction  M. 
Grotrian  purposes  extending  the  work  here  de- 
scribed, and  determining  the  constants  of  fric- 
tion, especially  for  the  acids  that  have  been 
hitherto  more  carefully  examined  with  reference 
to  their  conductivity. 


M.  LECLAHCHE'S  IMPROVED  CELL 

THE  original  manganese  betterv  of  M.  LecUnt'ts 
consists  of  a  porous  jsr  filled  with  pyroloeite, 
in  which  U  contained  the  carbon  forming  the 
positive  pole.  This  jar  is  immersed  in  a  eolunoi  of 
sal-ammoniac  in  contact  with  zinc.  M-  LecUccbt 
has,  however,  introduced  several  improTements  into 
this  battery.  Ho  has  superceded  the  porous  jar,  bj 
conglomerating  manganese,  mixed  in  nearly  eqsil 
parts  with  carbon,  bnt  with  the  addition  of  a  itufl 
quantity  (5  per  cent.)  of  resin  for  the  purpoW 
giving  consistency  to  the  mass.  These  three  nb 
stances,  properly  pulverised  and  intimately  mixed, 
are  conglomerated  under  a  considerable  preware, 
and  at  a  temperature  of  about  212°  Fab.  into  a  mi 
cylinder,  which  serves  at  the  same  time  as  spots* 
diaphragm  and  a  positive  electrode.  But  net  » 
difficulty  occurred.  Under  the  influence  of  the 
current,  an  almost  insoluble  oxy chlorate  of  line  «■ 
formed,  which  was  deposited  in  a  crystalline  form  b 
the  pores  of  the  electrode,  and  eonaulerahl; 
diminished  its  condnotibility,  so  that  the  intern, 
resistance  of  the  battery  increased  very  rapidly, 
occasioning  considerable  inconvenience,  especiallj 
when  used  for  telegraphic  purposes. 

M.  Leclanche"  has  now  got  rid  of  the  difficulty  k; 
inserting  in  the  centre  of  the  carbon  and  mangaaes 
electrode,  while  being  moulded,  a  small  cylinder  of 
bisulphate  of  soda.  This  acid  salt  preventi  lb 
formation  of  the  oxyohlorate  of  sine ;  and  the  latter/ 
preserves  its  regularity  for  move  than  a  year  with- 
out the  necessity  for  renewing  the  water  of  lie 
saline  solution,  It  offers  a  much  slighter  resktaja 
than  other  batteries,  and  gives  out  a  cooMiJent> 
quantity  of  electricity.  A  single  element  of  anal 
sise,  presented  by  M.  Dn  Mod  eel  to  the  Academ?. 
immediately  caused  a  platinum  wire  connecting  its 
two  poles  to  become  red  bet. 


THE  HONEY  HARVEST-PRIME 
HIVES.* 

FROM  all  parts  come  the  glorious  news  of  » 
extraordinary  glut  of  honey.  One  gentleman  [d 
whom  probably  more  anon)  writes  to  me  that  be 
has  sent  sway  5001b.,  2001b.  jnst  going,  and  be  1st 
twice  as  much  left !  Up  to  the  middle  of  Jose  tk 
bees  did  nothing  (except  in  favoured  localities  free 
the  fruit  blossoms),  then  all  at  once  with  the  briUiart 
summer  weather  the  hives  and  supers  filled  fart,  aw 
on  til  towards  the  third  week  of  July  the  bu»y  Huk 
workers  literally  toiled  themselves  to  death.  >> 
with  us,  where  there  is  no  heather,  the  barrest  a 
over,  and  the  sooner  it  is  gathered  the  larger  U  *u 
be  found. 

Now  comes  the  advantage  of  frame  hires  and  & 
extractor.  Our  American  friends  incline  to  &' 
opinion  that  stocks  that  are  wintered  on  au|ariyni} 
are  much  more  likely  to  survive  till  spring  to*5 
stocks  which  are  allowed  their  own  stores.  Ttaj 
ia  probably  reason  in  this,  as  much  honey  is  i"**^ 
with  the  germs  of  foul  brood,  and  when  extract* 
and  replaced  by  pare  sugar  the  latter  ia,  of  eourv 
likely  to  be  more  wholesome  for  the  bees.  Indepen- 
dent of  this  theory,  we  know  that  syrup  is  accepts1* 
and  good  food,  and  as  at  the  present  free- trade  prw 
of  sugar  it  can  be  made  at  less  than  3d.  per  lb.,  a* 
honey  is  saleable  at  three  or  four  times  that  pricM 
is  true  economy  to  make  the  exchange.  Tk 
extractor  has  been  familiar  to  me  in  the  hands* 
others  for  two  or  three  years,  but  this  season  fort" 
first  time  I  have  owned  one,  which  was  eilubitolbys 
year  at  the  Crystal  Palace  by  Mr.  Cowan,  and  r*B 
well  has  it  done  its  work.  The  combs  subjected  « 
its  influence  have  been  completely  emptied  of  hooey, 
and  with  proper  care  no  injury  need  be  done  to  t» 
brood.  Of  course,  a  careless  workman  may  tors  » 
fast  that  the  unlucky  brood  will  come  oot  wffl  w 
honey,  or  so  slowly  that  nothing  comes  oat ;  W 
there  is  a  rate  of  speed  soon  discovered 
sufficient  to  fling  out  the  heavy  liquid  and  v* 
interfere  with  the  lighter  larv».  My  machine  hir- 
ing done  duty  at  home  ia  now  on  its  trsveh  to  oj 
friends,  several  of  whom  hare  expressed  their  d«j¥» 
and  satisfaction  at  the  abundance  of  honey  it  P"** 
at  their  command. 


•  By  Mr.  John  Hmrm,  ia  the  Journal  of  Horhrt«*t 
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There  Is  another  ad  ran  tape  which  ia  very  patent 
after  using  the  extractor  to  strong  stocks.  I  speak 
of  the  impetus  it  gives  to  breeding,  and  I  will 
instance  a  stock  which  had  given  me  a  super,  on  the 
removal  of  which  I  found  the  combs  below  full  to 
repletion  of  brood  and  honey  ;  the  latter  I  at  once 
extracted.  The  now  emptied  outside  combs  which 
had  no  brood  were  placed  nearer  the  middle,  and 
also  a  judicious  distribution  was  made  of  the  other 
combs  that  hod  many  empty  cells.  In  a  few  days 
the  queen  had  taken  possession  and  filled  nearly 
every  cell  with  eggs,  so  that  the  hive  is  now  full 
from  end  to  end  of  the  embryo  population  for  thu 
winter,  one  of  the  most  essential  things  for  winter- 
ing being  that  the  bees  shall  be  young  and  vigorous, 
for  a  stock  to  be  made  up  of  ola  bees  for  wintt  r  is 
simply  dooming  it  to  destruction.  By  keeping  a 
hive  full  of  brood  iu  this  manner  it  is  easy  by  ex- 
change of  combs  from  it  to  assist  a  weaker  stock,  or 
one  where  the  queen  is  not  sufficiently  prolific. 

In  regard  to  many  queens  I  feel  convinced  their 
breading  powers  are  not  utilised  to  the  utmost,  and 
t  hut  they  lay  vast  numbers  of  eggs  out  of  the  cells, 
which  fall  to  the  grouud  and  are  wasted.  This  is 
especially  the  case  where  empty  cells  are  scarce.  I 
have  many  times  seen  a  queen  hopelessly  walking 
about  apparently  dazed,  aud  presently  an  egg  would 
appearand  drop  from  her.  I  have  seen  it  directed  a? 
a  means  of  ascertaining  if  a  stock  or  swarm  bn*  ■ 
queen,  to  set  it  overnight  on  a  black  cloth,  and  if  a 
Queen  is  there  eggs  will  bo  found  in  the  morning  on 
the  black  ground.  Certain  it  is  that  in  June  h.-t  I 
found  abundance  of  such  dropped  eggs  in  a  cloth 
that  had  been  tied  round  a  skep  containing  a  swarm. 


F PATTERN-MAKING.— VII. 
By  Ms.  Joshua  Rose.* 
BOM  the  appliances  for  turning  work  between 
the  centres  we  pass  to  those  for  holding  work 
independent  of  the  back  ceutre  of  the  lathe  by  means 
of  chucks,  the  name  by  which  such  appliances  are 
generally  known.  Fig  48  is  a  back  view  of  a  face 
plate,  to  which  work  may  be  held  by  screws  ;  the 
usual  method,  however,  is  to  screw  to  the  face  plate 
»  disc  of  wood,  and  then  to  true  the  wood  across  the 
fact  and  on  the  diameter.  The  work  is  then  fixed 
to  the  new  surface  thus  obtained.  Many  good  pur- 
pose* are  served  by  the  intervention  of  the  disc  of 
wood  (or  chuck,  as  it  is  usually  termed)  between  the 
metal  plate  and  the  work.  For  instance,  it  U  a 
guard  which  effectually  prevents  the  turning  tools 
from  touching  the  metal  of  the  face  plate.  It 
sapports  the  work  (being  nearly  of  the  same  size) 
when  required,  and  obviate*  the  necessity  of  having 
more  than  three  or  four  face  plates  of  metal.  Its 
surface  is  readily  made  to  conform  to  the  shape  of 
the  work,  and  furthermore  it  is  very  readily  trued 
np.  Whon  we  have  to  deal  with  large  sizes,  a  mere 
due  of  wood  will  not  serve,  as  it  will  be  too  weak 
across  the  grain  :  and  here  it  may  be  remarked  that 
the  work  often  supports  the  chuck,  and  therefore  we 
should  always,  in  fixing,  make  the  grain  of  the  work 
cross  that  of  the  chuck,  because  the  centrifngal  force- 
doe  to  the  high  velocity  is  so  great  that  l>oth  the 
chock  and  the  work  have  before  now  been  rent 
asunder  by  reason  of  the  non-observaace  of  this 
apparently  small  matter.  When  it  is  considered 
that  the  chuck  has  not  sufficient  strength  across 
the  grain,  battens  should  be  screwed  on  at  the 
back  ;  but  a  chuck  so  strengthened  will  require 
truing  frequently  on  account  of  the  strains  to  which 
its  fibres  will  be  subjected  from  the  unequal 
expansion  or  coutrnctiou  of  its  component  parts. 
Fig*.  411  shows  the  back  of  a  chuck  strengthened  by 
the  battens,  A  A  A. 

Another  method  of  making  a  chuck  is  shown  in 
Fig.  50.  It  is  considered  superior  to  the  former 
from  its  greater  ability  to  resist  outward  strains  in 
every  direction,  while  the  strains  to  which  it  must 
necessarily  be  sabjeet,  from  variations  of  tempora- 
ture  and  humidity,  are  less  than  in  the  former.  It 
will  also  be  found  that  it  can  be  trued  with  greater 
facility,  especially  on  the  diameter,  as  the  turning 
tool  will  not  be  exposed  to  the  end  grain  of  the  wood. 
To  make  one  of  the*e  chucks  about  2ft.  in  diameter, 
we  proceed  as  follows  ;— Procuring  two  bars  lor  the 
back,  say  1  •  '.'in.  and  2ft.  long,  we  plane  them  all 
over  ;  then  in  the  middle  of  each  we  cut  out  the 
reoesa  (shown  at  A  in  Fig.  50)  to  a  depth  equal  to 
half  the  thickness,  the  width  of  the  recess  being 
equal  to  that  of  the  bar  ;  this  process  is  termed  half 
checking.  We  next  fasten  these  bars  together  by 
glueing  and  screwing  them  at  the  centre,  driving  the 
screw*  tightly  home  while  the  glue  is  warm.  Upon 
the  cr»s  thus  formed,  we  superpose  the  segments 
ahown  iu  the  front  view  of  Fig.  50  at  B  1J  B  ;  these 
may  be  of  almost  any  thickne?s,  say  from  £  to  ljiu. 
They  t-hould  be  planed  on  the  back  and  should  not 
extend  to  the  ceutre,  but  leave  an  open  space  (as 
ahown  in  Fig.  50  at  C)  of  about  4  or  5iu.  This 
opening  can  be  filled,  if  desired,  by  screwing  on  a 
sq  uire  piece.  If  the  segments  were  carried  to  the 
centre  they  would  be  too  weak  to  bear  a  screw 
near  that  point ;  and  again,  in  large  chucks,  we 


•  From  the  Scientific  American. 


very  seldom  require  to  use  the  part  about  the 
centre.  Chucks  of  very  large  size — that  is  to  say, 
from  4ft.  upwards — will  require  more  support  than  is 
afforded  by  the  four  arms  of  the  cross.  Three  bars 
can  be  put  together  so  as  to  give  six  arms,  which 
will  answer  probably  for  a  G  or  7ft.  chuck.  For  still 
larger  sizes  it  is  necessary  to  cast  a  strong  circular 
plate  to  form  the  middle  of  the  chuck,  ana  to  then 
bolt  the  requisite  number  of  arms  to  it.  This 
strength  of  the  chuck  will  of  course  depend  upon  the 
number  of  arms  and  their  depths  ;  and,  unless  the 
chuck  is  very  substantial,  a  difficulty  will  be  expe- 
rienced in  turning,  on  account  of  the  tremour.  A  chuck 
having  the  middle  of  iron  and  the  outside  of  wood, 
supported  by  arms,  is  shown  in  Fig.  51. 


Fio.  48.  Fio.  51. 


In  shops  where  the  size  of  the  work  necessitates 
the  employment  of  chucks  of  so  large  a  diameter,  a 
special  lathe  is  of  great  advantage,  because  a  lathe 
having  an  elevated  bed  is  so  tremulous  and  shaky, 
while  those  having  large  solid  heads  are  too  cumber- 
some, and  are  not  belted  to  run  at  a  sufficiently  high 
rate  of  speed.  In  such  cases  the  arrangement 
shown  in  Fig.  52  is  an  excellent  one.  A  represents 
a  lathe  head  bolted  firmly  to  two  uprights,  B  B, 
which  are  firmly  fixed  to  the  joists,  C,  aud  to  the 
flooring  at  D,  right  over  and  upon  the  joists  support- 
ing the  flooring,  or  else  upon  beams  provided  for  the 
purpose.  By  this  means  the  work  may,  if  the  lathe 
head  is  fixed  midway  upon  the  posts,  B  B,  be  as 
large  as  the  space  between  the  ceiling  and  the  floor- 
ing will  admit — a  moveable  tripod  rest,  such  as  shown 
in  Fig.  44,  (p.  529 )  being  employed  for  a  tool  rest. 


SCIENTIFIC  NEWS. 

ONE  of  the  London  correspondents  says  that 
"  the  British  Association,  at  its  session 
at  Glasgow,  will  have  Dr.  Andrews  for  its 
president,  and  they  are  asking  who  Dr. 
Andrews  is."  "  They,"  we  presume,  is  short  for 
the  outside  public,  for  certainly  the  British 
Association  knows  Dr.  Andrews.  The  corre- 
spondent then  goes  on  to  say  that  "on  dit" 
Dr.  Andrews  was  appointed  as  a  counterblast  to 
Tyndall,  and  that  the  address  this  year  will  be 
as  pronouncedly  orthodox  as  that  of  1874  wa6 
heterodox.  The  correspondent  seems  to  be  un- 
aware of  the  fact  that  Sir  K.  Christison  was 
elected  president  for  this  year,  and  that  Dr. 
Andrews  was  appointed  to  take  the  place 
which  Sir  I..  Christison  felt  compelled  to 
resign,  and  he  (the  London  correspondent)  has 
brought  a  very  pretty  accusation  against  the 
authorities  of  the  Association.  He  makes  a 
mistake  in  putting  Prof.  Tyndull's  address  down 
as  delivered  "  last  year,"  and  whether  Dr. 
Andrews  is  or  is  not  orthodox,  we  aro  sure  he 
was  not  elected  to  fill  the  post  of  president  of 
the  British  Association  on  any  other  grounds 
than  his  eminent  scientific  attainments. 

The  proposed  Scientific  Museum  has  already 
received  its  first  gift  of  a  collection.  Mrs. 
Griesbaeh  having  presented  to  the  Loid  Presi- 
dent of  the  Council  a  quantity  of  acoustical 
apparatus  invented  and  made  by  her  Lite 
husband.  The  apparatus  is  exhibited  in  the 
Loan  Collection. 

The  Spiritualists  grow  bolder  as  their  dupes 
become  weaker.  One  medium  actually  pretends 
to  have  received  visits  from  the  spirit  of  Mr. 
Bravo,  who  has  written  upon  a  slate  a  letter, 
in  which  he  says  "  she  was  not  the  one  that 
gave  me  the  poison,  or  any  one  in  the  hou&e.  I 
did  it  myself,  and  will  tell  her  all  about  it  if 
she  can  come  here,  so  I  can."  Mr.  Bravo,  like 
Shakespeare,  Milton,  Byron,  and  Lindley 
Murray,  seems  incapable  of  writing  elegant 
and  grammatical  English  now  he  has  joined 
the  world  of  the  Media.  Happily,  however, 
Mr.  Bravo  has  told  another  medium  that  he 
did  not  commit  suicide,  so  that  the  mediums 
have  left  the  case  as  much  a  mystery  as  ever. 
It  will  scarcely  be  credited  that  the  first  medium 
is  reported  to  be  making  30  or  40  guineas  a  day, 
that  an  English  princess  has  paid  him  a  visit, 
and  that  ladies  "  nearly  allied  to  royalty  "  sit 
nearly  all  the  evening  waiting  for  the  writing 
on  his  slate. 

In  the  recent  injunctien  cases  brought  by 
Mr.  Plimpton  against  the  vendors  of  roller 
skates,  the  Master  of  the  Bolls  quoted  the 
language  of  Chief  Justice  Tindal.  that  when  a 
party  has  obtained  a  patent  for  a  new  inven- 
tion or  a  discovery  he  has  mude  by  his  own 
ingenuity,  it  is  not  in  the  power  of  any  person, 
simply  by  varying  in  form  or  in  immaterial 
circumstanced,  the  nature  or  subject  matter  of 
that  discovery,  to  obtain  either  a  patent  for  it 
himself,  or  to  use  it  without  the  leave  of  the 
patentee,  because  that  would  be.  in  effect  and 
in  substance,  an  invasion  of  the  right.  The 
question,  therefore,  was,  had  the  defendant 
availed  himself  of  the  plaintiff's  invention  to 
make  the  article  forming  the  subject  of  dispute. 
It  may  be  mentioned  that  the  roller  skate  in 
question  was  obviously  a  colouruble  imitation 
of  the  Plimpton  skate. 

Mr.  Gamgeea  Glaciarium  was  visited  last 
week  on  invitation.  By  means  of  some  new 
machinery  and  the  use  of  hvdrosulphurous 
acid,  the  ice  was  kept  solid  throughout  one  of 
the  warmest  dayB  of  the  season.  Besides  the 
rink,  Mr.  Ganigee  expects  to  be  able  to  moke 
100  tons  of  ice  a  day  for  commercial  purpeses. 
An  ice  rink  ought  to  pay  while  the  present 
mania  lasts,  for  after  all  ice  is  better  than 
asphalte,  and  its  use  avoids  likelihood  of  com- 
ing into  contact  with  Mr.  Plimpton. 

It  has  been  stated  that  the  gauge  of  the 
boiler  which  exploded  on  board  the  Thunderer 
was  out  of  order,  and  that  the  engineers  trusted 
to  the  gauges  on  the  other  boilers.  Mr.  Keed 
put  a  question  to  Mr.  Cross  in  connection  with 
this  statement,  and  obtained  a  very  unsatis- 
factory answer.  Meantime  the  authorities  are 
displacing  a  little  energy,  and  finding*  oat  that 
the  boilers  of  many  of  H.M.'s  ships  are  not  in 
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a  remarkably  trustworthy  condition.  The 
1 /oilers  of  the  Hydra  have  been  found  to  be  in 
rn  "alarming  condition,"  those  of  the  Briton 
must  be  replaced  after  little  more  than  five 
>  ears'  life,  those  of  the  Resistance  are  reported 
in  a  very  unsatisfactory  state ;  and  so  on.  A 
repetition  of  the  Vanguard  disaster  nearly 
occurred  in  Besika  Bay ;  an  accident  to  the 
Black  Prince  may  be  expected,  as  her  engines 
are  only  patched  up,  and  the  Orontes  came  to 
grief  the  other  day.  Altogether  the  materiel 
of  the  navy  is  in  a  very  unsatisfactory  condi- 
tion. A  short  time  back  the  boilers  of  the  Ban- 
Bigh.  a  well-known  steamer  trading  between 
London  and  Aberdeen,  were  taken  out  after 
six  years*  continuous  hard  work  to  be  replaced 
by  others  of  a  different  design.  These  boilers 
were  made  the  subject  of  a  series  of  experi- 
ments, and  were  burst  by  hydraulic  pressure 
at  2301b.,  so  that  they  were  probably  in  as 
good  conditiou  as  those  put  into  new  ships  of 
the  navy.  If  the  Board  of  Trade  would  only 
expend  a  little  of  their  surplus  energy  on  the 
boilers  of  the  "  fleet"  it  would  be  a  benefit  in 
u. ore  ways  than  one. 

The  soun lings  of  the  boring  at  Sangatte  for 
the  Channel  Tunnel  have  reached  a  depth  of 
290ft.,  and  there  is  a  sensible  diminution  in  the 
quantity  of  water  in  the  strata  pierced. 

In  ten  days  following  July  10  of  this  year 
no  fewer  than  32  ships  passed  through  the 
Suez  Canal,  the  transit  revenue  collected  by 
the  company  in  the  same  time  amounting  to 
over  .£25,000.  A  canal  has  been  proposed  in 
order  to  unite  Berlin  and  the  sea.  The  mouth 
will  be  in  the  Bay  of  Oder  in  the  Baltic ;  the 
length  about  75  miles,  and  the  cost  £2,000,000. 

In  one  week  in  July  between  300  and  400 
salmon,  grilse,  and  trout  were  found  in  the  Forth 
below  Stirling  poisoned  by  the  putrid  mud 
which  choked  their  gills.  The  rivers  being 
vi-ry  low  at  the  time,  the  tides  which  swept  up 
the  Forth  disturbed  the  pestilent  filth,  and 
washed  it  about  till  the  water  was  horribly 
loathsome. 

A  case  of  death  from  opium  is  reported  from 
Sidmouth.  A  prescribing  druggist  gave  opium 
for  a  child  suffering  from  diarrhoea,  and  its 
mother's  teaspoons  being  of  an  extraordinary 
size,  the  child  of  less  than  a  year  died.  The 
coroner  thought  that  doses — at  any  rate,  of 
dangerous  medicines — ought  to  be  defined  by 
a  more  accurate  standard  than  a  teaspoon. 

The  potato  beetle,  the  terrible  Doryphora 
deceuilineata,  has  proved  to  be  a  good  sailor, 
and  it  is  now  not  so  improbable  that  it  will  find 
its  way  to  this  country.  The  sea  coasts  in  the 
neighbourhood  of  New  York  and  the  shores  of 
Long  Inland  Sound  are  swarming  with  the 
beetles,  and  as  they  are  most  numerous  at 
Coney  IsLind  and  other  points  directly  on  the 
Rea,  it  would  seem  that  they  float  on  the  weeds 
and  are  left  on  shore  by  the  retiring  tide. 

At  one  of  the  recent  meetings  of  the  Medical 
Society  of  Essek  (Slavonia),  a  member  of  the 
Society,  Dr.  Kaliwoda,  read  an  interesting 
paper  on  the  relation  between  the  number  of 
crimes  and  the  quantity  of  the  crop  of  grapes 
and  plums  ;  from  which  latter  they  make,  in 
that  country,  a  drink  known  by  the  name  of 
"subowitz."  From  the  facts  given  in  this 
memoir  it  appears  that,  in  favourable  years, 
the  number  of  crimes  against  the  person  in- 
creases to  an  extraordinary  degree.  Thus,  in 
January,  1871  (the  year  had  been  a  fruitful' 
year),  there  were  38  of  those  assaults,  whereas 
in  the  corresponding  month  of  1872  (the  grapes 
and  plums  not  having  been  abundant  in  1871), 
there  were  only  15  assaults.  The  years  1872, 
1873,  and  1874,  were  not  favourable  to  the  two 
kinds  of  fruit,  and,  as  a  consequence,  there 
were  only  10  cases  of  assault  in  January  of 
1873,  and  only  5  in  January  of  1874  and  1875. 
On  the  other  hand,  the  months  of  September 
and  October  in  1875  having  been  favourable, 
there  were  counted,  during  this  time,  38  to  48 
crimes. 

There  is  a  disease  which  has  wrought  great 
havoc  among  French  troops  in  Cochin-China ; 
it  is  known  as  Cochin-China  diarrhoea.  It  has 
been  found  by  Dr.  Normand  to  be  connected 
with  the  presence  of  a  certain  parasite,  AnguiU 
lula  steKcoralit,  imm.  in  length  (but  very  thin), 
which  lodges  at  first  in  the  intestinal  tissues. 


Dr.  Normand  observed  the  young  animal  in  a 
kind  of  sheath  of  nucleated  matter,  from  which 
it  made  strenuous  efforts  to  escape,  and  at 
length  succeeded,  moving  about  thereafter 
in  a  very  lively  way.  In  some  cases  of  the 
attack  the  evil  is  soon  suppressed  by  a  rational 
diet,  milk  being  found  the  best  remedy.  In 
others,  though  the  diarrhoea  may  be  overcome, 
the  worm  continued  to  live  and  multiply,  and 
the  digestive  functions  are  much  disordered, 
proteic  food  passing  quite  undigested,  and  a 
long  continuance  of  this  frequently  proves 
fatal. 

In  California,  last  summer,  the  oranges  and 
olives  suffered  greatly  from  a  species  of  disease. 
Dr.  Farlow  has  been  investigating  its  nature, 
and  finds  that  while  the  disease  attracted  the 
attention  by  the  presence  of  a  dark  fungus  on 
the  leaves  and  bark,  it  is  really  some  insect 
that  initiates  the  injury,  either  ejecting  some 
viscous  matter  on  the  tree,  or  so  wounding  the 
tree  as  to  cause  it  to  eject  such  matter,  and  on 
this  viscous  matter  the  fungus  especially 
thrives,  of  course  increasing  the  evil. 

We  learn  from  Les  Monde s  that  a  prize  of 
1,500  francs  will  be  awarded  in  1877,  to  the 
author  of  the  best  memoir  against  vivisection. 
The  memoirs  must  be  written  in  French,  and 
sent  to  the  offices  of  the  Society  Protectrice  des 
Animaux,  Paris,  Rue  de  Lille  19,  before  1st 
March,  1877.  A  sum  of  500  francs  has  been 
put  at  the  disposal  of  the  Society,  by  Countess 
de  Noaille8,  to  give  the  successful  memoir  the 
greatest  publicity  possible.  A  prize  of  200 
francs  with  medal  is  also  offered,  for  the  best 
memoir  showing  the  small  number  of  societies 
for  protection  in  France,  as  compared  with 
other  countries — investigating  the  causes  of 
this  ;  and  indicating  ways  of  multiplying  such 
societies,  also  showing  what  service  they  may 
render  to  agriculture,  hygiene,  and  public 
morals.  Memoirs  to  be  sout  before  October  31, 
1876,  to  M.  Gruat,  Rue  de  Lyon  30,  in  Lyons. 

The  eminent  physiologist,  M.  Claude  Bernard, 
has  lately  made  a  number  of  experiments  which 
prove  that  etherisation  acts  on  plants  as  well 
as  on  animals.  All  vital  acts,  whether  in  the 
animal  or  the  plant,  may  boanasthetised.  Thus, 
in  plants,  germination  is  arrested  by  the  in- 
fluence of  ether.  The  author  proves  this  in  the 
case  of  cress  introduced  into  a  tube  with  ether. 
The  germination  was  stopped.  On  removing 
the  ether,  however,  it  bepan  again.  It  was  not 
a  case  of  death,  but  only  anaesthesia.  The 
same  with  other  plants,  and  even  with  fer- 
ments, whether  of  plants  or  of  animals.  Thus 
beer  yeast,  in  contact  with  ether  for  24  hours, 
is  thrown  into  sleep,  from  which,  however,  it 
awakes  when  the  etherisation  ceases.  M.  Bert, 
in  his  experiments  on  the  influence  of  oxyjyen 
on  living  things,  killed  the  yeast.  M.  Bert 
observes  that,  as  regards  a  sensitive  object,  we 
should  distinguish  its  provocable  movements 
and  its  spontaneous  movements.  Under  the 
influence  of  etherisation  it  is  only  the  former 
that  are  arrested,  the  others  still  go  on. 

In  the  course  of  his  thermo-chemical  re- 
searches, M.  Julius  Thomson  has  come  to  gold 
and  its  compounds,  on  which  he  has  a  paper  in 
a  recent  number  of  the  Journal  fur  Praktische 
Chemie.  He  observed  three  allotropic  varieties 
of  gold  thrown  down  from  different  solutions 
or  with  different  means  of  reduction.  Reduced 
from  chloride  solution  by  sulphurous  acid,  the 
gold  forms  a  balled  mass ;  from  bromide  solu- 
tion in  the  same  way,  a  fine  dark  powder ;  and 
from  chlorurel,  bromurel,  iodurel,  a  very  fine 
powder,  with  metallic  brilliancy  and  yellow 
colour.  The  heat  energy  is  least  in  the  case  of 
gold  thrown  down  from  the  chloride ;  in  that 
from  the  bromide  it  is  3,200  cal.  greater ;  and 
in  that  from  the  chlorurel,  &c,  4,700c.  greater 
for  each  gold  atom. 

M.  Stephan  communicates  to  the  Paris 
Academy  (Comptes  Rendus,  July  31)  a  list  of  23 
new  nebulas,  discovered  at  the  observatory  of 
Marseilles,  raising  the  entire  number  then 
discovered  at  120. 

The  explosions  that  have  been  so  frequent  in 
manufactories  of  dynamite  are,  probably,  due 
to  the  manipulation  practised,  either  in  pre- 
paring the  paste  of  nitro  glycerine  and 
absorbent  matter,  or  in  moulding  the  paste  and 
compressing  it  into  cartridge  form.  M.  Sobrero 
has  suggested  a  new  mode  of  manufacture. 


This  is  to  mould  blocks  of  the  absorbent  first, 
and  dip  these  in  the  liquid.  Siliceous  matter* 
like  kieselguhr,  fossil  meal,  Sec,  though  little 
plastic,  will,  if  moistened  with  a  little  water,  be 
found  capable  of  moulding  to  forms  of- a  con. 
sistency  which  is  not  inferior  to  that  of 
dynamite  cartridges.  He  verified  this  with 
fossil  meal  of  Santa  Fiorn.  The  blocks 
are  dried  after  moulding,  but  still  retain 
their  form,  and  they  are  then  immersed 
gradually  (so  as  to  expel  the  air)  into  the 
liquid  to  be  imbibed,  which,  in  the  author'; 
experiments,  was  olive  oil  (as  closely  resem- 
bling nitro-glycerine).  In  this  way  all  vioh-nt 
action  of  pressure  or  friction  is  avoided.  The 
blocks,  taken  out  of  the  bath,  are  placed  »■ 
that  the  excess  of  liquid  can  run  off ;  they  are 
then  wrapped  in  parchment-paper  and  mail- 
ready  for  sale.  He  considers  that  dynamite 
with  75  per  cent,  of  explosive  matter  (such  at 
is  ordinarily  used),  could  easily  be  had  in  the 
above  way. 

The  Moniteur  Bcientifiqae  for  August  con- 
tains an  interesting  paper  by  MM.  Maaetti 
and  Muso,  on  the  employment  of  salicylic  acid 
in  the  dairy  industry.  They  describe  four 
series  of  experiments  made  in  order  to  eluci- 
date the  influence  of  salicylic  acid  (I)  on  the 
preservation  of  milk,  (2)  on  the  separation  of 
cream,  (3)  on  the  preservation  of  butter,  (4) 
on  the  course  of  the  phenomenon  of  caaeifica- 
tion.  The  addition  of  a  little  of  the  acid  t» 
milk,  by  processes  and  in  proportions  that  are 
specified,  is  shown  to  retard  considerably  the 
acidification  and  coagulation  of  the  liquid, 
without  giving  it  a  disagreeable  taste  or  smell, 
or  making  it  in  the  least  injurious  to  health, 
without  diminishing  the  yield  of  butter  and  of 
cheese,  or  altering  their  quality.  The  use  of 
salicylic  acid  is  recommended  as  economical  in 
two  cases : — 1.  For  preserving  cream  on  amaL 
farms  where  butter  is  prepared  only  a  few 
times  in  the  week.  2.  For  preserving  batter 
in  localities  where  rooms  cannot  be  had  whose 
temperature  is  under  6-8°  C,  or  for  keeping 
from  rancidity  butter  that  has  to  be  sent  long 
distances  in  the  summer  months. 

A  writer  in  the  Scientific  American,  citing  some 
cases  of  anaesthesia  peculiarlyproduced(aathat  of 
Dr.  Livingstone  when  shaken  by  the  lion,  a  man 
who  lost  his  finger  at  a  revolving  saw  without 
noticing  it,  Sec),  thinks  they  suggest  a  principle 
and  a  line  of  experiment  which  might,  if  inra- 
tigated  and  followed  out,  result  in  a  blessing 
to  humanity.  The  principle  is  this:— That 
rapid  vibration,  or  a  series  of  sudden  conco*- 
sions,  even  though  slight,  and  not  painful  of 
themselves,  will  produce,  in  the  part  subjected 
to  the  treatment,  a  numbness  or  insensibility 
in  the  nerves,  which  may  be  immediately  fol- 
lowed by  a  surgical  operation,  without  pain  or 
inconvenience  to  the  patient.  The  means  for 
carrying  out  this  principle  are  subject  for  ex- 
periment. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Waterproof  Cement. —  The  following  u  i 
valuable  cement  which,  if  properly  applied,  will  be 
insoluble  even  in  boiling  water.  Gelatine,  5  parti; 
solution  of  acid  ohromate  of  lime,  1  part.  Cover  1 1* 
broken  edges  with  this,  press  lighter  together,  and 
expose  to  sunlight,  the  effect  of  the  latter  being  to 
render  the  compound  insoluble. 

Cement  for  Leather.  —  A  cement  which  hu 
been  found  useful  for  this  purpose,  may  be  prepared 
by  mixing  ten  parts  of  bisulphide  of  carbon,  one  of 
oil  of  turpentine,  and  so  much  guttapercha  as  v 
necessary  to  produce  a  thick  fluid.  The  leatbr 
must  be  first  freed  from  all  grease,  which  can  « 
done  by  simply  laying  it  in  a  cloth  and  presshw  »'* 
with  a  hot  iron.  The  parts  to  be  joined,  after  bat* 
brought  into  contact  with  the  cement,  require  to  be 
kept  pressed  together  until  they  are  quite  dry. 
Another  :— Put  equal  quantities  of  ordinary  fin* 
and  isinglass  into  a  cauldron,  and  pour  on  then 
water  enough  to  cover  them.  Let  them  stand  a 
this  state  for  ten  hours,  till  they  are  thoroughly 
soaked.  Then  heat  to  boiling,  and  add  pure  tannij 
till  the  mix tnre  assumes  the  appearance  of  white  « 
egg.  After  the  hair-aide  of  the  leather,  wu« 
serves  as  a  surface  for  the  cement,  has  bees  iuo- 
ciently  smoothed,  apply  the  cement  while  warm,  sad 
rub  the  surfaces  to  be  joined  firmly  together,  and 
leave  them  for  several  hours  to  dry.  If  the  cement 
is  properly  made,  no  further  joining  (by  nT*"°'' 
Ac),  will  be  required,  as  the  cement  exhibits  almoR 
the  same  character  at  the  leather  itself. 
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LETTERS  TO  THE  EDITOR. 


(TPt  o  not  hold  curstlvas  rujxmribl*  for  the  opinion*  of 
•»  oonrsipondVnts.  Ths  Editor  r*«p»el/ully  r(  ..ur its  that  ail 
Mmmuaieation*  should  be  drawn  uji  as  brw/ty  a<  possible,] 

A U  commwa icationt  ihould  b«  addrsssed  to  lh»  Editor  of  th  c 
Svousk  Mtcmsio,  31,  Tueufoci-strfrt,  Covmt-oard#n, 

tr.c. 

<4U  Choqw*  and  VosL-ofU*  Order*  to  be  made  payable  to 
3.  Passmor*  Edwabps. 

In  order  to  facilitat*  rtferenot,  Comnpondtntt,  ie>  en 
jtptnking  of  any  Letter  previously  inserted,  will  obUco  fry 
awwtiom'ng  (he  numbsr  0/  ths  Letter,  a*  veil  a*  th*  paj  c  on 
icki  )i  it  appear*. 

•*  I  wonld  have  everyone  write  what  he  known,  and  as 
much  aa  he  know?,  but  no  more;  and  that  not  in  this 
only,  but  in  all  other  subjects  i  For  such  a  person  may 
hare  tome  particular  knowledge  and  experience  of  the 
«*ture  of  such  a  person  or  such  a  fountain,  that  aa  to 
other  thing's,  knows  no  more  than  wliat  everybody  does, 
and  yet,  to  keep  a  clnttcr  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physicks  :  a  vice 
•from  whence  great  inconveniences  derive  their  original." 
—  Montatyite'i  Jfcsauf. 


MODERN  SCIENCE— TELESCOPIC  VI- 
SION —  COLOURS  OP  VARIABLE 
STARS— UNFOUNDED  CHARGE. 

[11342.1-1  think    "Aletheus"   (letter  11277, 
•p.  531)  mistakes  in  supposing  that  hi*  communica- 
tion on  "  Modern  Science"  canxot  "  be  otherwise 
than  highly  distasteful  to  many  of  our  readers."  It 
was  not  very  easy  (as  your  editorial  note  indicated) 
-to  understand  what  he  was  nimiug  at,  but  much 
tbat  he  said  in  his  first  letter  was  obviously  true, 
and  certainly  the  tone  of  his  whole  letter  was  suffi- 
•ciently  courteous  towards  students  of  science.  His 
letter,  it  appears,  was  intended  as  "  the  voice  of 
ooe  uttering  the  aspirations  of  many  and  crying  to 
the  apostles  of  science,  1  Come  over  and  help  us  ;' 
put  your  instruments  aside  for  a  brief  ppace  and 
•tench  us  those  things  which,  as  men,  women,  and 
children,  we  ought  to  know  ;  forbear  for  awhile  your 
•scientific  subtleties  and  just  provide  us  with  the 
primal  elements  of  knowledge  ;  for  that  dire  conflict 
of  opinion  which  is  ever  disturbing  and  sometimes 
convulsing  society  substitute  that  stability  and  uni- 
formity of  thought  concerning  first  principles  in  the 
-absence  of  which  man  himself  is  only  nti  outlaw  in 
nature's  kingdom  :  constitute  man  and  not  science 
•the  great  object  of  your  solicitude,  and  let  your  lofty 
ambition  be  so  to  attune  bis  moral  and  intellectual 
nature  that  it  shall  vibrate  harmoniously  with  the 
everbvting  '  music  of  the  spheres.'  "    It  is  towards 
nuch  objects  precisely  that  Herbert  Spencer  would 
direct  the  ntudy  of  social  science.     But  certainly 
Spencer  does  not  suggest  that  the  students  of  science 
generally — "  the  men  of  trained  scientific  intellect 
and  none  other" — should  undertake  this  task.  On 
the  contrary  he  points  out  that  the  subject  would 
probably  bo  beyond  their  usual  range.    Nor  is  it 
ear  y  to  perceive  why  the  student  of  science  should 
be  regarded  as  specially  fitted  for  t.    The  study  of 
•science  undoubtedly  <'oes  ihrow  light  upon  many 
matters  connected  with  social  and  moral  well-being, 
though  it  may  be  questioned  whether  the  scientific 
view  of  these  matters  wonld  at  present  be  very 
generally  welcomed.    Nay,  I  conceive  that  if  men  of 
♦cience  were  now  to  announce  to  the  world  at  large 
scientific  views  respecting  the  great  social  problems 
and  the  just  mode  of  dealing  with  them,  the  world 
-at  large  would  bo  considerably  startled.    Very  little 
(rood  would  result.    It  seems  to  me  also  that  it 
would  consist  ill  with  the  dignity  of  science,  and 
•would,  in  fact,  retard  the  good  influences  which 
hereafter  science  may  exercise,  if  she  were  now  to 
make  an  effort,  which  must  of  necessity  bo  fruitless, 
to  enforce  the  true  principles  (so  far  as  they  have 
yet  been  perceived)  which  should  cuide  the  conduct 
of  men  whether  as  individuals  or  as  members  of 
communities.    But,  apart  from  this,  it  seems  idle 
to  speak  of  what  science  or  men  of  science  might  do 
(were  tho  conditions  more  favourable)  without  speci- 
fying the  manner  in  which  scienco  is  to  act  or  tho 
particular  class  of  scientific  men  who  should  take 
part  in  the  work.    Science  is  wide,  and  it  is  but  a 
«m*U  part  of  modern  science  which  bears  directly  on 
social  or  moral  progress.    There  are  many  orders  of 
pciontific  students,  and  there  are  but  few  among 
them  whose  work  in  the  slightest  degree  fits  them 
■for  the  office  of  reformers  of  the  body  social.    I  am 
not  Bure  bnt  that  the  study  of  science  is  calculated 
in  the  main  to  unfit  men  for  such  a  ta-k.    The  study 
of  science  removes  a  man  in  great  degree  from  the 
temptations  great  and  little  to  which  men  of  the 
world  are  exposed  j  and  no  man  who  has  not  to 
exercise  an  act ivo  and  constant  restraint  ovtr  him- 
self can  rightly  appreciate  the  wants  and  difficulties 
of  those  who  have  to  do  so.    No  man  can  pursue  the 
study  of  science  satisfactorily  or  successfully  who 
does  not  withdraw  himself  from  tho  turmoil  of 
worldly  life,  full  as  it  is  of  multitudinous  distrac- 
tions.   This  withdrawal  from  the  worries  and  anxie- 
ties of  social,  political,  commercial,  and  {yes)  reli- 
gious relations,  while  essential  to  the  successful 
search  after  scier.tific  truths,  and  even  to  some 
degree  enabling  the  student  from  his  calm  retreat 
to  perceive  more  of  what  is  going  on  in  tho  great 


struggle  than  can  be  noted  by  those  engaged  in  it, 
by  no  means  fits  him  to  recognise  the  just  remedies 
for  the  ills  and  miseries  of  the  worldly  life,  while  it 
places  him  in  a  position  whence  his  voice,  if  ottered, 
would  scarce  be  heard,  and  where  his  direct  influ- 
ence on  the  world  is  of  necessity  small.  He  can  do 
more  good,  in  fact,  as  the  student  of  science  than 
by  leaving  his  proper  field  of  labour,  as  "  Aletheus" 
advises,  to  enter  one  of  which  he  knows  little.  As 
the  spread  of  scientific  knowledge  enlarges  the 
number  of  science  workers,  and  withdraws  larger 
and  larger  numbers  from  the  worldly  life,  the  in- 
fluence of  science  as  an  instrument  of  culture  will 
begin  to  be  recognised.  But  the  day  is  aa  yet  distant 
when  the  calm  of  the  saieutific  life  will  have  suffi- 
cient attractions  to  reduce  appreciably  the  number 
of  those  who  engage  in  the  struggles,  and  eventually 
share  the  anxieties  and  disappointments,  of  more 
ambitious  careers. 

With  reference  to  let.  11316,  p.  564, 1  may  inform 
Mr.  C.  Dorfsham  that  my  sole  reason  for  naming 
Mr.  Webb  as  probably  Mr.  Dawes'  superior  in 
detecting  small  points  of  light  was  the  fact  that 
Mr.  Webb  has  seen  satellites  III.  and  IV.  of  Jupiter 
without  telescopic  aid.  I  know  of  nothing  Mr. 
Dawes  achieved  which  can  be  compared  with  such  a 
feat  as  that;  though  as  eyesight  is  variable  (and, 
perhaps,  Mr.  Dawe*'  eyesight  was  exceptionally  so), 
I  can  understand  that  on  certain  occasions  Mr. 
Dawes  may  have  succeeded  in  detecting  what  Mr. 
Webb  may  have  failed  to  perceive.  The  last  para- 
graph of  Mr.  Dorfsham's  letter  reads  somewhat 
strangely.  I  said  that  a  certain  observation  could 
readily  be  made,  and  he  asserts  that  it  never  will  be 
made,  because  a  similar  observation  once  suggested 
by  Mr.  Marth  was  never  made.  I  never  said  it 
UWIlld  be  made  ;  I  must  admit,  however,  that  I  can 
see  no  reason  why  it  should  not.  In  passing  I  may 
note  that  the  observation  suggested  was,  be- 
yond all  comparison,  easier  than  the  one  suggested 
by  Mr.  Marth.  It  would  not  be  a  very  easy  task  to 
ascertain  the  exact  position  of  Uranus  at  the  time 
of  Herschel's  observations,  whereas  the  positions 
occupied  by  Uranus  at  the  epochs  of  Mr.  Ward's 
observations  are  perfectly  well  known.  Agatn, 
Herschel's  observations  related  to  points  of  light 
certainly  much  fainter  than  even  the  two  fainter 
satellites,  and  the  telescopes  which  would  show  such 
points  would  be  very  few,  while  the  number  of  stars 
which  might  have  been  mistaken  for  satellites  of 
that  degree  of  faintness  are  very  numerous.  But 
the  theory  held  respecting  Mr.  Ward's  observations 
by  those  who  doubt  them  is,  tbat  stars  considerably 
brighter  than  the  two  brightest  fatellites  were  really 
seen  by  him,  and  that  he  saw  nothing  which  is  not 
within  the  ordinary  range  of  telescopes  fonr  or  five 
inches  in  aperture.  St)  that  there  are  very  many 
telescopes  by  which  tho  supposed  stars  could 
be  seen,  while  there  are  relatively  few  stars  of  the 
required  degree  of  brightness — and  probably  none 
whose  identification  could  involve  tho  least  difficulty. 

I  must  beg  earnestly  to  deprecate  the  course  pur- 
sued by  Mr.  Webb  (letter  11311,  p.  562)  in  request- 
ing a  correspondent  who  has  very  properly  addressed 
him  publicly  to  write  again  privately,  iu  order  that 
Mr.  Webb  may  answer  the  qutry  in  a  letter.  It  is 
not  merely  because  other  readers  of  this  journal 
may  wish  to  see  the  question  answered,  but  partly 
also  for  a  more  selfish  reason,  that  I  take  exception 
to  this  course.  To  speak  plainly,  the  practice  of 
sending  queries  privately  to  persons  who  have 
shown  in  your  columns  their  readiness  to  impart 
information  is  a  nuisance,  and  should  be  discouraged 
courteously  but  firmly,  which  can  readily  be  done 
by  requesting  such  querists!  to  repeat  their  question 
publicly.  To  reverse  this  custom,  by  askiug  public 
querists  to  repeat  their  questions  privately,  seems  to 
mo  like  giving  encouragement  to  a  most  objec- 
tionable practice.  I  venture,  in  the  interests  of 
other  readers  who  may  have  noted  "  Aconite's  " 
question,  and  may  desire  to  see  it  replied  to,  to 
give  the  answer,  Mr.  Webb  having  definitely  de- 
clined to  do  so  publicly.  The  matter  chances  to  be 
one  to  which  I  have  given  considerable  attention. 
In  fact,  the  American  paper  referred  to  by 
"  Aconito"  employed  an  illustration  which  I  used 
repeatedly  in  my  lectures  in  America  ;  and  the  first 
article  I  ever  wrote  for  publication  (one  on  the 
*'  Colours  of  the  Doable  Stars,"  which  appeared  in 
tho  CornhiU  for  December,  1S63)  dealt  with  the 
matter  in  the  same  general  way  as  the  American 
writer,  who,  however,  makes  some  rather  serious 
mistakes.  I  may  aleo  note  tbat  the  first  public 
enunciation  of  the  method  of  determining  the 
motions  of  approach  and  rroCMtOB  of  stars  by  the 
displacement  of  their  spectral  lines  came  from  my 
pen,  though  Mr.  Huggins  was,  I  believe,  engaged  at 
that  time  in  the  actual  employment  of  the  method. 
(Iu  one  of  the  details  of  his  work — the  determination 
of  the  formula  for  deducing  the  motions  of  recession 
or  approach  with  respect  to  tho  solar  system  from 
the  observed  motions  with  respect  to  the  earth — I 
was  able  to  be  of  some  little  uso  to  Mr.  Huggins, 
having,  at  his  request,  obtained  the  formula  )  The 
mistake  of  the  American  astronomer  is  more  serious 
than  "  Aconite  "  supposes.  As  I  have  shown  iu  my 
essay  entitled  "News  from  Sirius,"  and  elsewhere, 
Doppler,  who  first  suggested  the  idea  that  the 


colour  of  a  star  may  be  due  to  the  star's  motion  in 
the  lino  of  sight,  overlooked  the  fact  tbat  there  are 
etherial  waves  longer  than  the  red,  and  shorter 
than  the  violet,  which  waves,  if  modified  in  effective 
length  by  the  recession  or  approach  of  a  star,  come 
into  action  as  light  waves.  A  receding  star,  for 
example,  if  its  motion  bore  an  appreciable  relation 
to  the  enormous  velocity  of  light,  would  have  its 
extreme  violet  light  shifted  towards  the  indigo,  the 
indigo  towards  the  blue,  the  blue  towards  the 
green,  the  green  towards  the  yellow,  the  yellow 
towards  the  orange,  the  orange  towards  the  red, 
and  a  portion  of  the  red  would  be  lost  as  light. 
The  spectrum,  regarded  as  a  whole,  wonld,  from 
these  changes,  seem  to  have  lost  a  portion  of  the 
violet  light,  and  the  star  would  be  slightly  red- 
dened. Bnt  a  portion  of  the  more  luminous  rays 
beyond  the  violet  would  be  shifted  to  the  violet,  and 
would  thus  make  up  for  the  loss,  so  that  the  star's 
colour  would  remain  unchanged.  Similar  considera- 
tions apply  to  an  approaching  star.  Bnt  the  dis- 
placement of  the  spectral  lines  is  a  change  of  a 
definite  nature,  though  requiring  great  delicacy  of 
observation  to  render  it  sensible.  Some  two  or 
three  years  ago,  by  the  way,  our  esteemed  cor- 
respondent, "  F.  E.  A.  S.,"  supplied  an  interesting 
article  on  this  subject,  called,  if  I  remember  rightly, 
the  "  Flight  of  a  Star."  "  Aconite,"  and  others 
who  may  have  been  interested  in  his  question, 
would  do  well  to  procure  and  read  that  essay. 

I  almost  regret  that  "F.  B.  A.  S."  has  noticed 
the  altogether  unjustifiable  and  improper  remark 
made  by  Mr.  Thrustans  in  the  penultimate  para- 
graph of  letter  11629.  Bnt,  as  "F.R.A.S."  has 
done  bo,  I  deem  it  desirable  to  confirm  what  he  has 
said  in  every  particular.  Mr.  Thrustans  must 
either  have  been  very  greatly  misinformed,  or  else 
(as  the  angry  tone  of  his  letter  partly  suggests)  he 
has  done  what  angry  men  sometimes  will  do-^made 
the  first  ugly  accusation  which  occurred  to  him.  I 
conceive,  Sir,  that,  as  a  matter  of  justice,  Mr. 
Thrustans  should  be  called  upon  to  state  definitely 
what  he  means  by  his  assertion  that  "  rival 
astronomers  "  have  engaged  in  "  paltry  squabbles 
over  Government  loaves  and  fishes."  Should  he  be 
unable  to  do  this,  I  think  Mr.  Thrustans  will  per- 
ceive that  an  apology  is  due  to  those  against  whom 
his  remark  appears  to  be  direoted. 

With  reference  to  query  26745,  p.  575,  I  have  a 
faict  recollection  of  bearing  tbat,  in  an  experiment 
to  test  the  practicability  of  obtaining  a  parabolic 
mirror  surface  by  setting  mercury  in  rotation,  Mr. 
Carrington  found  that  minute  vibrationB  altogether 
impaired  the  defining  qualities  of  the  surface. 

Richd.  A.  Proctor. 


REVIEW  OP  MR.  NEISON'S  BOOK  ON 
THE  MOON— PRA8CATORIUS. 

1*11313.]— I  most  cordially  endorse  the  remarks 
of  "  Procyon  "  on  your  review  of  this  work,  and 
ask  to  be  permitted  to  point  ont  a  few  of  its  excel- 
lences. I  think  a  prominent  feature  is  the  impartial 
manner  in  which  the  author  has  treated  the  contro- 
verted points  of  selenography.  On  the  subject  of 
variations  of  portions  of  the  moon's  surface  he  says 
on  p.  115  :  "  So  little  known  are  the  minor  details  of 
the  moon  that,  except  in  a  very  few  regions,  a  very 
considerable  alteration  of  the  present  constitution 
of  the  surface  might  occur  at  any  moment,  without 
the  slightest  probability  of  its  being  detected  as  an 
instance  of  physical  change  on  the  moon.  Thus, 
for  example,  if  on  the  moon  proportionately  the 
same  amount  of  volcanic  energy  were  every  year 
manifested  in  a  similar  manner  to  what  occurs  on 
the  earth,  there  is  no  reason  whatever  for  supposing 
that  it  would  have  been  hitherto  Masted.  With 
the  present  condition  of  our  acquaintance  with  the 
topography  of  the  lunar  surface  in  this  state,  it  is 
not  in  the  slightest  degree  surprising  that  no  defi- 
nite instance  of  volcanic  energy  on  the  moom  has 
hitherto  unmistakably  declared  itself.  Nor  can 
this  circumstance  justify  its  being  held  that  seleno- 
logical  volcanic  activity  must  have  long  ere  this 
entirely  ceased  to  exist." 

This  view  of  the  extreme  difficulty  of  detecting 
any  physical  variations  on  the  moon's  surface,  com- 
bined with  the  probability  of  many  actual  changes 
occurring  on  the  moon,  bnt  unnoticed  by  observers 
on  the  earth,  is  calculated  to  induce  a  much  closer 
scrutiny  of  minute  objects  on  the  lunar  disc  than 
has  hitherto  been  the  case — a  few  instances  ex- 
cepted. Would  it  not  be  well  for  stenographers  to 
select  a  few  small  objects,  and  observe  their  aspects 
under  all  circumstances  of  illumination,  Ac.  ?  There 
are  three  objects  on  the  northern  part  of  the  floor 
of  Fracastorius  which  were  seen  by  Elger  on  October 
4  1870  ;  they  are  conspicuous  under  certain  illumi- 
nations, and  lie,  as  observed  by  Elger,  in  a  line 
parallel  with  the  bright  N.W.  border,  which  is  very 
marked  when  the  moon  is  about  12  days  old,  and 
which  extends  from  the  sharp  northern  angle  formed 
at  the  meeting  of  the  N  E.  and  N.W.  boundary  of 
the  northern  floor.  This  angular  boundary  is  shown 
in  Simms's  sketch,  English  Mechanic,  Jnly  7, 
1876,  No.  580,  p.  432.  He  Bpeaks  of  it  on  May 
31,  1876,  moon  between  8  and  9  days  old,  as  th" 
white  tint  which  marked  their  (the  two  wide  bays) 
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sb*pe  hitherto,  now  extended  farther  north,  end 
came  to  a  point,  aa  indicated  by  the  dotted  line  on 
eketeh."  Mr.  Simms,  on  this  sketch,  has  only  one 
of  the  three  epots— via.,  that  which  he  marks  3; 
it  is  described  in  my  synopsis  of  objects  on  Fraeae- 
torina  (partly  unpublished),  under  Article  XIH. .  as 
"  a  round-topped  table-lana." 

The  history  of  this  spot  is  interesting.  It  was 
first  seen  by  me  in  1862,  September  13,  also  in 
1863,  March  6,  July  4,  and  iOctober  1 ;  in  the  year 
1865  by  Grover— who  described  it  as  a  crater — on 
July  1 ;  and  by  me,  on  July  11,  as  a  spot.  In  1870, 
September  80,  Elger  shows  and  describes  it  as  a 
faint  spot  not  nnlike  Linne*  in  its  f nil-moon  aspect. 
Nearly  three  months  previously  Ingall,  on  July  17, 
1870  (see  English  Mechanic.  September  16, 
1870,  No.  286,  p.  602),  gave  two  light  spots  in  its 
locality,  and  apeaka  of  it  as  a  doubtful  object 
which  appeared  aa  a  doable  light  spot  hating  no 
•hade.  Between  the  date  of  my  observation  on 
July  11,  1865,  and  that  of  Ingall— Jury  17,  1870 
—I  saw  it  twice  in  September,  1868.  On  the  21st 
there  was  eertainly  not  the  slightest  appearance  of 
a  hill  or  table-land,  no  bright  Bide,  no  shadow.  On 
the  next  day,  the  22nd,  I  recorded :  "  A  round 
white  spot  is  plain."  Birmingham,  in  1870,  Novem- 
ber, and  1871,  January  10,  sketched  it,  with  many 
other  spots  on  Fracas torius.  The  last  time  I  saw 
it  waa  on  August  3,  1876,  when  it  appeared  on  the 
dark  northern  part  of  the  floor  of  Fraoastorius, 
adjoining  the  bright  north-west  border. 

The  three  objects  seen  by  Elger  in  October,  1870, 
are  shown  by  Gaudibert  in  his  sketch,  English 
Mechanic,  June  30, 1876,  No.  588,  p.  405,  where 
they  are  numbered  18,  19,  and  39.  No.  18  is  the 
round-topped  table-land ;  it  answers  to  Ingall's  n 
in  his  sketch  published  in  the  English  Mechanic, 
September  12, 1870.  No.  89,  which  answers  to  g 
of  Ingall's  sketch,  was  first  seen  by  me,  and  de- 
scribed aa  "  a  low  mountain  with  three  peaks,"  on 
September  13, 1862.  On  July  11,  1865, 1  recorded 
"  a  depression  or  dimple  on  the  south-west  part  of 
the  surface."  Elger  draws  and  describes  it  aa  a 
very  remarkable  formation  rising  above  the  general 
evel  of  the  floor,  the  north  and  east  borders  straight 
and  sharply  defined.  Birmingham,  in  his  two 
sketches,  shows  three  peaks  in  the  north  and  east 
borders,  with  a  craterlet  on  the  south-west  part  of 
ts  surface.  Gaudibert  shows  the  angular  shape  of 
the  formation,  but  he  omita  the  craterlet  or  de- 
pression on  its  south-west  surface.  The  best  drawing 
which  I  have  of  this  object  is  by  Simms,  from 
observations  made  on  April  29,  May  29,  and  Jane 
26, 1876.  In  this  drawing  (which  is  one  of  the  best 
of  Fracastorina  that  I  have  yet  received)  the  angu- 
larity ia  well  shown  ;  also,  nearly  in  a  line  with  it, 
the  two  objects  marked  18  and  19  by  Gaudibert.  No. 
19  waa  aeen  by  Ingall  July  17,  1870,  and  marked  o 
by  him  on  his  sketch  of  that  date ;  also  by  Elger 
and  Birmingham  in  the  same  year,  nearly  midway 
between  Gaudibert'a  18  and  39. 

In  connection  with  the  systematic  observation  of 
the  three  objects  above  mentioned,  that  portion  of 
the  "  ray  "  from  "  Tycho  "  which  passes  over  the 
bright  crater  on  the  extremity  of  the  east  wall  of 
Fracaatoriaa,  whioh,  for  reference,  may  be  desig- 
nated n.  of  the  Synopsis  (e  of  Neison,  Map  XX.), 
may  claim  attention.  The  "  ray  "  also  passes  over 
the  bright  crater,  Polybiua  A,  and  Bosse  (Neison, 
Map  XX.).  On  August  2,  1876, 1  recorded  the  fol- 
lowing observation  :  "  The  ray,  as  it  passes  over  the 
three  bright  craters,  is  not  continuous,  but  brighter 
in  the  immediate  vicinity  of  each,  then  fading  off, 
narrowing,  and  apparently  terminating  before 
reaching  the  next  crater  beyond.  The  ray  from 
Boase  is  narrower  than  the  other,  and  reaches 
nearly  to  the  border  of  the  Mare  Nectaris. " 

  W.  B,  Birt. 

•  IiYBJB— VBNTJ8  AND  SMALL 
TELESCOPES. 

[11344. ]— Abodt  a  fortnight  ago  I  forwarded  a 
letter  recording  my  own  observation  of  •  Lyras, 
and  accompanied  by  a  sketch  of  this  asterism,  show- 
ing two  fainter  stars  than  the  debilissima  pair, 
which  up  to  that  time  were  all  I  had  been  able  to 
detect  with  my  4Jin.  reflector.  I  have,  however, 
since  then  had  another  observation  on  the  evening 
of  July  21st,  and  with  very  marked  success  as 
regards  the  detection  of  the  faint  points  of  light  in 
this  group.  I  never-  remember  to  hare  had  so  good 
a  night  before  for  this  kind  of  work. 

The  greatly  increased  visibility  of  the  debilissima 
pair  was  the  first  thing  that  called  my  attention 
particularly  to  the  very  favourable  state  of  the 
atmosphere.  I  now  send  another  sketch  showing 
the  faint  stars  which  I  succeeded  in  picking  up  on 
this  occasion,  numbering  in  all  six  in  addition  to 
the  debilissima.  The  power  used  was  280.  The 
stars  figured  3  and  4  accord  so  .well  as  regards 
position  with  those  shown  in  Mr.  Dennett's  sketch 
that  I  can  scarcely  doubt  but  that  Mr.  D.  really 
succeeded  in  glimpsing  these  stars  with  his  2iin. 
achromatic,  wonderful  as  this  feat  may  be.  This 
seems  to  be  further  confirmed  by  Mr.  Bush's  sketch 
on  p.  381,  aa  he  shows  two  stars  (a  and  6)  in  very 
nearly  the  same  positions  as  those  on  Mr.  Dennett  a 


The  stars  1  and  2  in  the  accompanying  sketch  are 
the  same  as  those  I  have  previously  mentioned ; 
2  ia  possibly  the  same  object  an  C  in  Mr.  Bash's 
sketch,  but  my  1  does  not  seem  to  have  been 
detected  by  him.  6  seems  to  be  the  star  suspected 
at  d  in  Mr.  Bush'a  sketch,  but  I  did  not  remark 
that  it  was  more  difficult  than  either  3  or  4.  I 
shall  feel  very  much  obliged  to  Mr.  Proctor  if  he 
will  kindly  say  whether  any  of  these  stars  on  my 
sketch  can  be  identified  with  any  of  those  on  his  map 
of  this  asterism.  The  following  ia  about  the  order 
of  brightness  of  these  objects  beginning  at  the 
brightest— 4,  1,  2, 3,  6,  5. 


Aa  regards  the  visibility  of  the  crescent  form  of 
Venus  in  small  hand  telescopes,  I  may  mention  that 
I  have  an  instrument  of  this  class  by  Dallmeyer 
having  an  aperture  of  llin.,  and  fitted  with  a 
pancratic  eyepiece  having  a  range  of  powers  from 
20  to  45.  With  the  latter  power,  and  indeed  even 
with  30,  I  can  see  the  crescent  form  of  Venus  with- 
out any  difficulty ;  but  with  lower  powers  this  cannot 
be  done.  Many  small  telescopes  of  1J  and  even  of 
ljin.  aperture  are  fitted  with  eyepieces  of  much 
lower  powers  than  this — say  from  10  to  20 
diameters.  I  do  not  know  the  lowest  power 
necessary  to  see  Venus  as  a  orescent,  but  I  don't 
think  anything  much  under  20  would  do.  I  am 
inclined  to  think  that  "  Aconite's"  difficulty  arises 
more  from  the  low  power  of  his  eyepiece  than  the 
small  aperture  of  his  object-glass.  The  crescent 
form  of  Venus  would  be  much  more  easily  aeen  with 
a  Hin.  aperture  using  a  power  of  40  or  50,  than  with 
a  ljin.  aperture  using  a  very  low  power,  always 
supposing,  of  course,  that  the  object-glass  was  of 
sufficiently  good  quality  to  bear  the  higher  power. 

David  Simms. 

Thurso,  Canada,  July  26th,  1876. 


SMALL  TELESCOPES. 
[11345. J — There  seems  amongst  the  possessors  of 
small  telescopes  a  variety  of  opinions  as  to  what  can 
and  cannot  be  seen  with  them.  When  one  shows  a 
person  who  ia  not  much  acquainted  with  its  use, 
the  microscope,  it  is  often  amusing  to  hear  the  extra- 
ordinary accounts  they  will  give  of  what  they  see ; 
often  so  far  from  what  ia  really  the  case  that  one 
wonders  how  it  can  be.  I  think  something  of  the 
same  kind  is  sometimes  the  case  with  those  who  look 
at  the  stars,  &c,  through  the  telescope,  and  1  know 
that,  from  whatever  may  be  the  cause,  one  often  sees 
what  may  seem  like  faint  stars,  which  quickly  dis- 
appear as  optical  deceptions  ;  so  that  a  person  may 
fancy  he  sees  with  a  small  instrument  what  is  really 
only  to  be  seen  with  a  larger  one.  As  there  have 
been  some  differences  of  opinion  about  wbat  may  be 
seen  with  a  small  telescope,  I  beg  to  offer  my  expe 
rienoe.  I  bad  some  years  ago  a  telescope  with  con 
cave  eyeglasses,  lin.  and  3-10in.  aperture,  made  by 
the  original  Dollond.  It  had  four  powers,  and  was 
a  beautiful  instrument,  I  often  compared  it  with 
other  telescopes  of  much  greater  size.  I  have  done 
so  with  2ft.  telescopes  and  3ft.  ones,  and  found  it 
hardly  at  all,  if  at  all,  inferior  on  terrestrial  objects 
and  the  commoner  celestial  ones  ;  such  as  the  occul- 
tation  of  a  star  by  the  moon,  the  crescent  and  other 
shapes  of  Venus,  Jupiter  and  his  belts,  and  Saturn 
and  his  Ring,  but,  of  course,  its  highest  power  not 
being  more  than  about  30  or  so,  the  planets  were 
not  magnified  to  any  great  extent.  I  unfortunately 
broke  it.  but  have  still  a  2ft.  telescope,  which  is  an 
extremely  good  one,  with  which  we  often  used  to 
match  it.  Of  course  a  small  instrument  cannot  pos- 
sibly show  the  details  a  larger  one  will  do. 

E.  T.  Scott. 

DOUBLE  STABS. 
[11346.1— My  remarks  relating  to  Mr.  Dawes 
(letter  11114,  p.  886)  seem  to  have  been  misappre- 
hended by  "  W.  G.  P.,"  as  appears  from  his  letter 
(p.  432).  The  distinction  between  a  good  observer 
and  one  having  remarkable  acuteness  of  eyesight 
seemed  too  obvious  to  require  particular  mention. 
I  do  not  see  that  the  one  has  necessarily  anything 


to  do  with  the  other.    A  person  with  vision  of  the 
most  ordinary  kind  may  make  observation*  of  the 
highest  value,  and  another  who  is  able  to  men 
much  further  into  apace  with  the  same  instrument 
may  do  but  little  more  than  look.    Very  few  of  the 
great  astronomers  have  been  noted  for  unusual 
power  of  the  eye.    The  advantage  iu  this  is  merely 
that  of  using  a  larger  telescope.    The  fact  that  one 
can  see  as  mnch  as  another  who  uses  doable  the 
aperture  does  not  alone  make  him  superior  to  the 
latter  as  an  observer.    It  simply  enables  him  to  do 
the  same  work  with  a  smaller  instrument.  I  eer- 
tainly did  not  name  any  one  aa  excelling  Mr.  Dnwei 
as  an  observer  of  doable  stars.    I  have  do  doubt 
both  Mr.  Proctor  and  "  F.  B.  A.  S."  will  agree  with 
me  that  this  means  a  good  deal  more  than  manly 
seeing  things.   The  great  reputation  of  Dawta  si  to 
observer  rests  almost  entirely  upon  his  remarkable 
skill  in  making  micrometrical  measurements.  It 
waa  in  this  res  peat  that  I  stated  it  would  be  difficult 
to  name  his  superior.    I  think  so  yet.   How  much 
this  department  of  astronomy  is  indebted  to  the 
four  great  names  of  W.  Strove,  O.  Strove,  Den- 
bowski,  and  Dawea  ia  not,  perhapa,  generally 
appreciated— at  least,  with  reference  to  the  last 
three.     Were  everything  else  struck  out,  their 
remarkably  accurate  results  would  leave  the  work 
nut  much  behind  that  of  many  other  fields  of  prac- 
tical astronomy.    I  do  not  forget,  and  do  not  under- 
rate, the  valuable  labours  of  such  eminent  and 
faithful  observers  as  Midler,  Seoohi,  Beisel,  Wrot- 
tesley,  Gledhill,  Kaiser,  Winnecke,  Wilson,  Hall, 
Jacob,  Powell,  Knott,  Engelmann,  Luther,  aa* 
many  other  familiar  names  in  the  records  of  prac- 
tical doable  star  work ;  but,  for  the  most  part, 
they  have  not  given  their  lives  so  wholly  to  itu 
those  previously  alluded  to.     Dawes's  work  wok 
the  micrometer  covers  a  period  of  not  less  thai 
thirty  years,  and  his  measures  of  the  most  difficult 
pairs  are  almost  invariably  in  harmony  with  the 
best  recent  observations.    But  that  Mr.  Ward  eu 
see  very  much  more  than  Mr.  Dawes  could  wok 
the  same  aperture  I  have  not  the  slightest  doobt 
That  Mr.  Dawes  waa  infinitely  the  superior  of  say 
correspondent  of  these  columns  aa  an  observer,  ia 
the  proper  sense  of  that  term,  I  am  sure  no  one  will 
concede  more  promptly  and  sincerely  than  Mr. 
Ward  himself.    He  is  much  too  good  an  observer  ts 
not  know  that  long  years  of  hard  continued  work 
will  add  to  the  value  of  hia  reaulta.   Ia  one  field  his 
remarkable  acateneaa  of  vision  will  give  him  u 
immense  advantage,  and  that  ia,  the  discovery  of 
new  doable  stars ;  and  I  beg  to  strongly  unre  his 
to  give  special  attention  to  this  branch.  He  will 
not  fail  to  make  interesting  additions  to  the  double 
star  catalogue,  knowing,  aa  he  does,  what  to  look 
for,  and  what  ia  worth  noting  and  preserving.  The 
field  is  as  good  as  it  ever  was— better,  in  fact;  (or 
most  of  the  easy  pairs  have  been  recorded,  leannr 
only  the  close  and  comparatively  difficult  douhks 
for  future  discovery ;  ana  it  is  these  only  there  is 
any  pleasure  in  observing  and  finding.   I  have  been 
fortunate  enough  to  pick  up  something  over  450  of 
one  sort  and  another  out  ot  what  the  Strures  left, 
and  yet  it  ia  very  rare  that  one  of  them  gets  in  the 
way  ao  aa  to  be  found  independently  again.  Soae- 
thing  additional  ia  due  from  Mr.  Ward  for  abeortane 
that  most  valued  correspondent,  '*  Liaea,"  I  would 
rather  there  were  two  such  devoted  to  double  star 
work.   I  am  not  surprised  there  is  only  out. 

In  reply  to  Mr.  Sadler  Getter  11192,  p.  459),  I 
would  say  that  I  have  not  recovered  the  star 
observed  by  Smyth  for  61  Geminorum  with  an 
certainty.  The  great  trouble  in  following  np  nth 
an  object  is  that  it  is  cot  a  double  star  at  aU. 
properly  speaking ,  and  is  therefore  not  likely  to  be 
found  in  any  of  the  double  star  catalogues,  even  d 
it  exists  somewhere  else  aa  described— so  one  o 
deprived  of  this  aid  in  trying  to  identify  it.  Froa 
considerable  practice  in  hunting  up  the  doubles  of 
the  Herschels,  and  others  not  found  in  the  p*» 
assigned,  I  have  learned  a  good  many  of  the  wsyi 
in  whioh  such  mistakes  occur,  and  ia  a  larft 
majority  of  cases  have  succeeded  in  finding  thee 
without  much  trouble.  By  the  way,  they  are  mostly 
real  double  stars,  and  the  angles  and  distances, 
when  given,  can  usually  be  relied  upon  as  correct 
In  some  of  them  even  a  telescopic  examination  wa* 
only  necessary  as  a  final  verification,  the  stars  bat* 
again  catalogued  in  their  proper  places.  The 
nearest  I  have  been  able  to  oome  to  identifying  61 
Geminorum  ia  the  following : — 

Geminorum  202.    B.  A.  «■  7h.  37m.  19s.  ] 
Decl.=  +  18*41'  J 

P.  =  1008°;  D.  -  64"  .  .  .  Maga.  7  .  .  .  H- 
The  angle  and  distance  are  by  rough  measures  of 
my  own.  Of  course  this  is  not  in  any  double  itar 
catalogue.  Smyth  gave,  110°  :  60"  :  7,  .  .  •  * 
The  agreement  in  these  respect*  is  all  that  could  w 
desired,  for  it  is  well  known  that  Smyth's  meMurat 
marked  "  weight  1 "  are  bat  little,  if  any,  better 
than  estimates.  In  fact,  he  states  that  in  •ubstaace 
himself.  *  1140  may  be  supposed  to  correspond  » 
the  pair  he  calls  C  D.  which  is  2  1083.  The  fint 
of  these  ia  also  one  of  Sir  William  HeneW*.  •» 
well  as  the  latter.  Whether  this  ia  the  pah-  there 
is  no  way  of  absolutely  telling,  bo  far  as  the  desonp- 
tion  in  the  "  Cycle  "  goea.  One  thing  is 
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t  Smyth,  here  as  in  39  Serpentis,  baa  in  some 
mixed  two  observations  belonging  to  two 
uuidy  different  and  probably  widely-separated 
stars.  Undoubtedly  that  part  of  his  description 
which  relates  to  the  other  part  in  the  field  really 
belong  to  2  1083,  bnt  in  every  l»P"*7?"g"' 
distance,  magnitudes,  colours,  richnessof  the  held, 
Ac— the  description  is  totally  inapplicable  to  01. 
There  b  no  certainty  that  the  error  is  confined 
merely  to  the  place.  If  that  was  the  case,  and  tho 
measures  were  rigidly  accurate— such  observations 
as  Dawes  would  have  made,  for  instance— there 
could  be  no  failure  in  finding  the  exact  object.  As 
it  a,  everything  about  the  account  ib  more  or  less 
uncertain.  Instances  of  measures  being  credited  to 
entirely  different  pairs  from  those  observed  are 
very  frequent,  but  are  gen3rally  set  right  with  a 
my  little  examination,  although  there  is  nothing  to 
start  from  but  the  bare  angle  and  distance,  magni- 
tudes and  places  being  often  omitted.  If  the 
failure  to  find  a  pair  B3  described  in  double  star 
observations  proved  anything,  there  would  be  hun- 
dreds of  the  most  marvellous  changes  and  disap- 
pearances imaginable.  The  errors,  however,  are 
generally  unimportant,  so  far  as  the  identification 
of  the  object  is  concerned.  This,  unfortunately,  is 
not  the  case  with  several  well-known  observations 
in  the  "  Cycle."  There  is  one  other  pair  which 
should  be  mentioned  in  conuection  with  the  parti- 
cular star  in  question,  as  it  corresponds  sufficiently 
well  in  most  respects,  and  has  the  advantage— ;if  that 
amounts  to  any  thine— of  being  nearer  61  Geminorum 
than  the  other  pair  given  above.  That  is  -  1020, 
Struve's  measures  being.  P.  =  97-4°  ;  D.  =  6111"  ; 
Mags.,  7  0  and  8  0.  There  is  a  third  much  smaller 
star  10  7"  from  B,  which  brings  it  within  the 
distance  limits  of  mensurra  micrometriccB.  I  havo 
not  looked  nt  this,  nnd  do  not  know  how  far  it 
corresponds  in  other  respects.  Tho  failnre  of  Smyth 
to  see  or  mention  tho  third  star  is  of  but  little  sig- 
nificance, for  there  are  many  instances  of  this  kind 
— in  fact,  that  is  the  rule  where  he  appears  to 
have  been  unaware  of  the  existence  of  a  closer  star  ; 
and  yet  in  perhaps  twenty  of  these  objects  the  near 
companion  is  easily  within  the  reach  of  the  aperture 
he  used.  These  supposed  missing  stars— particu- 
larly 61  Geminorum— have  received  much  more 
attention  than  their  importance  justifies  ;  for,  when 
found,  they  are  really  not  of  the  slightest  conse- 
quence. I  have  given  up  waiting  any  more  time  in 
this  direction.  It  will  do  no  harm  to  examine  39 
Serpentis  with  a  large  aperture  ;  but  I  do  not  think 
there  is  the  remotest  probability  of  the  alleged 
companion  being  seen.  Mr.  Sadler,  it  seems,  has 
detected  a  fresh  instance  of  confusion  in  P  Canis 
Minoris.  I  have  never  looked  at  this — the  small 
-fur,  if  it  existed,  being  too  far  removed  to  make 
the  object  of  any  particular  interest.  I  should  try 
firat  £  Canis  Majoris.  Smyth's  companion  to  this  is 
rery  similar  to  Cof  the  other.  It  is  a  significant  bat 
that  all  or  nearly  all  of  the  stars  supposed  by  some 
heretofore  to  havo  really  disappeared  come  from 
one  authority. 

In  this  connection  I  may  mention  one  of  Sir  William 
Herschel's  missing  pairs,  which  I  have  not  been 
able  to  straighten  ont  satisfactorily,  and  should  bo 
glad  of  any  assistance  from  those  who  have  access 
to  the  original  observations  which,  I  believe,  are 
preserved  in  the  Royal  Astronomical  Society.  Thi9 
is  H  V.  62,  called  in  Sir  John  Herschel's  compilation 
57  Leonis,  and  the  place  of  that  star  given.  The 
distance  is  given  as  33*27",  but  no  angle.  That  it 
is  not  57  Leonis  I  am  absolutely  certain.  The 
absence  of  the  position  angle  renders  positive  iden- 
tification almost  impossible,  although  I  have  but 
little  doubt  that  it  will  prove  to  be  S.  017,  the 
distance  of  which,  according  to  South,  is  35  21". 
This  is  the  only  pair  anywhere  rear  at  all  corre- 
sponding, and  is  very  much  like  tho  objects  com- 
posing Herschel's  lo  ver  classes.  It  is  about  3m. 
preceding  57  Leonis,  and  20°  41'  south.  I  have  not 
been  able  to  refer  to  the  original  catalogue  of  Sir 
"William  Herschel  in  "  Philosophical  Transactions," 
and  it  is  possible  some  light  might  be  obtained 
from  that.  Anything  relating  to  the  position  angle 
would  probably  Bottle  all  remaining  doubts.  Ano- 
ther observer  has  been  unfortunate  in  a  similar  way 
with  S.  617.  Midler  entered  it  as  new  in  a  short 
listof  his  discoveries,  giving  the  place  erroneously. 
The  principal  error  was  only  some  10'  in  Decl.,  and 
not  large  enough  to  be  any  practical  objection. 

Another  instance  that  ocenrs  to  me  of  a  lost  pair 
is  No.  61  of  "  Dunlop's  Catalogue."  Here  the 
description  is  still  more  vague,  the  difference  of 
K.A.  being  merely  given.  It  is  a  very  unimpor- 
tant wide  pair,  nnd  hardly  worth  much  investiga- 
tion. Sir  John  Herschel  remarked  the  very  uncer- 
tain character  of  Dunlop's  places.  The  most 
probable  thing  I  could  find  for  this  is  H.  1035,  a 
wide  pair  something  more  than  o  sonth.  Still, 
this  is  only  guesswork.  There  is  also  one  of  South's 

Sairs  not  yot  accounted  for,  as  well  as  one  of 
truve's. 

I  should  like  Mr.  Ward  to  look  at  a  star  inR.A. 
20b.  lm.  27s.,  Decl.  +  35°  27',  with  his  4  2in.  The 
principal  star  is  about  7i  mag.,  with  two  bright 
companions,  one  11 "  dUtaut  in  the  direction  of  296', 
and  the  other  about  30"  in  the  direction  of  32'. 


These  make  Id  in.  113  =  *  2630  rel.  =  Sh.  314. 
There  is  another  faint  companion  about  25"  from  A 
at  90°,  not  noticed  by  either  of  the  authorities 
referred  to,  but  it  is  very  obvious  with  almost  any 
aperture  not  under  4in.,  and  I  have  no  doubt  ho  will 
see  it  with  mnch  less.  That  is  not  the  point.  Will 
he  look  for  still  another  not  distant  companion,  and 
report  ?  The  field  is  very  fine,  and  contains  many 
stars.  T  should  be  glad  to  be  advised,  through 
these  columns  or  otherwise,  of  any  new  double  stars 
he  has  found,  or  may  find,  or  near  companions  to 
bright  stars,  or  already-known  doubles — say,  under 
20",  except  in  special  oases,  when  the  limit  might 
be  extended. 
Chicago,  July  29th.  S.  W.  Burnham. 


OCCULTATION  OP  SATURN. 

[11347.  ] — You  were  good  enough  in  your  astrono- 
mical column  for  the  present  month  to  remind  your 
readers  of  the  then  coming  occultation  of  Saturn 
on  the  morning  of  the  7th.  It  may  interest  them  to 
know  what  was  seen  here  of  it.  I  trust  others  wore 
more  fortunate  elsewhere. 

4  a.m.— Morning  dull  and  mild,  but  sky  clear  in 
places  ;  meon  and  planet  seen  easily  with  the  naked 
eye  in  the  south-west— the  planet  a  little  above  and  to 
the  right  of  the  moon. 
4.15. — Moon  and  planet  still  easily  seen  by  eye. 
4.20. — Passing  clouds  obscuring  both. 
4.3t.— Moon  and  planet  well  observed  in  tele- 
scopes.    Instruments  used  :— A  3^in.  refractor  by 
Cooke,  of  York,  and  an  8}in.  reflector  (stopped  down 
to  6in.)  by  Browning,  low  power  eyepieces  on  both. 
The  planet  pale  but  well  defined— daylight  now  fully 

advanced.  ... 
4.35.— Faint  mist,  which  obscured  the  planet,  but 

not  the  moon. 

4.55.— Moon  and  planet  clear  of  clouds.  Iho 
planet  well  seen  in  both  instruments.  The  reflector 
was  now  used  with  full  aperture.  The  refractor 
held  its  own  in  point  of  light  better  than  I  expected 
it  would  do.  • 

5.0.— Cloud*  obscured  both  moon  and  planet  abso- 
lutely, and  so  continued  till 

5.15.— When  the  moon  was  faintly  seen  through 
a  break  of  the  clouds. 

The  sun  was  by  this  time  rising,  and  the  western 
sky  clouded  over,  so  that  there  was  no  chance  what- 
ever of  observing  tho  re-appearance. 

The  last  previous  occultation  of  Saturn  took  place 
in  the  evening  of  Sunday,  the  9th  May,  l&r>9,  when 
the  planet  was  occulted  by  tho  dark  limb  of  the  moon 
under  very  favourable  circumstances. 

I  add  to  this  letter  a  transcript  of  tho  notes  which 
I  took  on  that  occasion. 


As  time  advanced  the  appearance  of  the  planet  aa  it 
approached  the  dark  limb  of  the  moon  became  to 
observers  with  the  naked  eye,  as  well  as  to  those 
provided  with  the  telescope,  an  object  of  great 
interest.  In  the  field  of  the  telescope  the  planet  was 
seen  advancing  rapidly  towards  the  copper-coloured 
globe,  behind  which  it  was  so  soon  to  pass  It 
advanced  nearer  and  nearer  without  the  M  ihtest 
distortion  or  change  in  form,  and  up  to  the  moment 
of  contact  and  from  thence  till  the  planet  wholly 
disappeared  there  was  no  trace  (to  my  eye)  of 
any  distortion  or  chanqe  in  the  aspect  of  t)\e 
planet  save  that  it  paled  slightly  a  second  or 
two  before  contact  with  the  moon's  ttn»f>,  and  had 
the  appearance  of  continuing  to  slightly  pale  as 
it  disappeared.  At  the  moment  of  contact  I  could 
not  perceive  any  appearance  of  projection  of  the 
planet  upon  the  surface  of  the  moon,  as  has  been 
occasionally  seen  during  the  occultation  of  stars. 
The  moon's  edge,  as  it  cut  the  planet,  was  jagged 
and  irregular,  but  it  was  black  and  perfectly  well 
defined,  and  both  the  edge  of  the  moon  and  tho 
planet  itself  were  free  from  distortion  from  the 
moment  of  contact  till  the  last  portion  of  the  ring  of 
the  planet  disappeared.  The  emersion  of  the  planet 
from  the  bright  limb  of  the  moon  varied  but  little 
from  the  immersion.  From  the  blaze  of  light  pre- 
sented by  the  moon's  surface,  the  planet  on  emerg- 
ing was  pale  in  colour,  but  it  was  well  defined, 
and  I  could  not  detect  that  any  distortion  of 
unusual  appearance  eitlier  of  the  planet  or  the 
moon's  cage  was  presented.  The  planet  was 
advanced  some  little  distance  from  the  moon's  light 
limb  before  it  could  be  seen  with  the  naked  eye,  but 
with  the  telescope  its  emergence  was  plainly  seen 
from  the  first  light  projection  of  the  ring  to  the  time 
that  the  entire  planet  quitted  it-  obscurity. 

J.  Band  Capron. 
Guildown,  Guildford,  8th  August,  1876. 


I  also  send  a  sketch  of  the  moon  and  the  planet  r..- 
seen  under  a  low  power,  at  about  4.34  this  morning. 
(The  moon's  features  are  of  course  only  sketched  not 
drawn  for  accuracy.) 


Transcript  of  Notes  of  the  Occultation' of 

Saturn,  on  the  9  th  May,  1859. 
In  tho  morning  of  the  day  the  wind  was  north  and 
north-west,  and  although  the  sun  shone  warmly 
during  the  middle  of  the  day,  the  wind  wa3  cold  in 
the  shade,  and  it  was  not  until  quite  the  evening 
that  it  fell  and  tho  air  became  calm.  At  about  half 
past  7  p.m.,  although  invisible  to  the  naked  eye,  the 
planet  could  be  distinctly  seen  atsomo  little  distance 
from  the  moon  with  the  lower  powers  of  the 
telescope.  Just  previous  to  this  time,  there  were 
floating  clouds  which  threatened  to  hide  both  moon 
and  planet  from  observation,  but  soon  these  clouds 
disappeared,  aud  left  the  sky  brilliantly  clear. 
About  the  same  time  tho  air,  which  was  somewhat 
disturbed  (as  could  be  seen  by  the  tremulous  move- 
ments round  the  edge  of  the  moon  in  the  telescope), 
became  very  much  more  calm,  and  continued  so  for 
the  rest  of  the  evening.  At  8  o'clock  p.m.,  the 
appearance  presented  by  the  moon  and  the  planet,  as 
seen  with  the  naked  eye,  and  with  such  of  the  lower 
powers  of  the  telescope  as  admitted  of  both  the 
moon  and  the  planet  being  in  the  field  of  view  at 
once,  was  very  beautiful ;  and  from  this  time  to  the 
time  of  the  immersion  of  the  planet,  in  spite  of  its 
proximity  to  the  moon  the  division  in  the 
ring,  the  shadow  of  the  ring  upon  the  planet, 
and  other  particulars  which  are  not  usually 
seen  with  small  instruments,  except  under  favour- 
able circumstances,  came  out    remarkably  wol'. 


[11348.]— In  consequence  of  the  warning  given  in 
astronomical  notes  for  August,  and  the  fine  weather 
during  the  occurrence,  I  have  just  seen,  for  the 
second  time  in  my  life,  an  ocoultation  of  Saturn. 
I  had  the  good  fortune  to  see  the  first  with  the  help 
of  a  telescope,  which,  under  the  care  of  the  same 
owner,  may  still  be  met  with  near  Trinity  Church 
on  clear  evenings.  Since  that  time  I  have  looked 
out  for  the  announcement  of  another.  I  was  there- 
fore agreeably  surprised  to  see  it  predicted  in  this 
month's  aote*(the  Illustrated  London  NewsAlmanac 
only  speaks  of  a  near  approach). 

I  do  not  know  if  the  occultation  I  refer  to  was  the 
last.  It  occurred  about  fifteen  years  ago  on  Sunday 
evening  about  8.30.  and  tho  moon  was  about  a  week 
old.  The  telescope  referred  to  has  an  O.  G.  of  5in., 
and  seen  with  the  aid  of  this  instrument  the  sight 
w  as  sublime.  I  have  only  to  recall  it  to  realise  in 
some  measure  what  is  meant  by  "infinite  space." 
I  waited  for  the  reappearance  of  Saturn,  and  as 
before  contact  so  now  immediately  after  contact  the 
wonderful  distance  of  the  planet  as  compared  with 
the  moon  presented  to  me  a  sight  I  shall  never  forget. 
As  the  owner  of  the  telescope  knew  exactly  how  long 
the  planet  would  be  out  of  sight  we  were  waiting 
watch  in  hand  for  its  reappearance,  and  could  see  it 
in  the  telescope  some  few  moments  before  it  was  seen 
by  the  naked  eye  owing  to  the  brightness  of  the 
moon.  Tbe  circumstances  under  which  that  occulta- 
tion took  place  were,  I  suppose,  as  favourable  as 
possible  for  the  observer. 

It  was  very  different  this  morning.  I  awoke  at 
4.20and  was  pleased  to  see  the  moon  shining  although 
some  grey  clouds  hid  her  now  and  then.  I  have 
followed  with  some  attention  the  letters  of  corre- 
spondents lately  on  the  power  of  small  telescopes,  and 
as  the  wording  of  your  notice  made  me  suspect  there 
would  be  some  difficulty  in  finding  Saturn  in 
the  growing  daylight,  I  thought  it  would  be  very 
interesting  to  begin  the  search  with  small  means. 
To  the  unassisted  eye  it  was  quite  invisible  at  4  30  ; 
with  a  very  good  opera  glass  I  failed  to  Bee  it.  I  tried 
the  finder  of  the  telescope  without  success,  although 
this  will  show  Jupiter's  moons  if  well  away  from  the 
planet :  its  aperture  is  J.  I  then  tried  the  lowest 
power,  70,  on  the  telescope,  34/in.  Tulley.and  I  could 
not  find  it;  I  changed  this  for  the  terrestrial  eyepiece, 
and  saw  it  immediately.  Again  replacing  the  power 
of  70,  and  knowing  where  to  look  for  it  I  saw  it,  but 
so  very  faint  that  I  returned  to  the  long  eyepiece 
and  kept  it  in  the  field  until  disappeared  at  5.8.  I  have 
a  clever  little  glass  with  three  drawers  and  1}  aper- 
ture. During  the  recent  correspondence  already  re- 
ferred to  I  have  often  tried  it  on  Venus,  and  could 
see  the  crescent  beautifully  defined.  It  will  show 
Jupiter's  satellites  easily,  so  this  morning  I  spared  a 
minute  to  try  it  with  Saturn,  and  at  4.55  could  see 
it  distinctly.  If  I  live  to  see  another  occultation  of 
Saturn  I  hope  it  will  take  place  while  the  sun  is  out 
of  sight.  Alasthalr. 


METEOB8. 

[11319.]— The  fine  meteor  of  July  25,  referred  to 
by  some  of  your  correspondents,  was  also  seen  here 
by  many  persons.  It  appeared  in  the  N.  E.,  and 
travelled  from  east  to  north  slowly,  the  path  slightly 
descending  at  an  average  altitude  of  about  20 
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degrees.  A  bright  train  left  in  its  track  was  first 
formed,  according  to  our  observer,  by  rings  of  sparks 
cast  off  from  the  nucleus  as  it  rolled  along.  The 
time  was  lOh.  2m. 

The  apparent  path  of  this  fireball,  as  observed  at 
peroral  places,  indicate  it  to  hare  been  directed  from 
the  radiant  in  Aquila  and  Antinous,  which  Gre- 
gorys at  R.  A.  300  ,  Dec.  1°  S,  from  a  mean  of  12 
determinations,  and  which  I  found  (July  16-25)  at 
298°  r  2°  (letter  11285). 

Last  night  (August  5),  notwithstanding  bright 
moonlight,  meteors  were  fairly  numerous.  The 
Perseids  were  in  a  majority,  and  as  two  fine  ones 
that  I  saw  from  this  radiant  may  have  been  noted 
elsewhere,  I  give  some  brief  details.  1.  August  5, 
10b.  12m.  =  Vf.  From  *  Persei  to  r  Andromeda; 
(near  nebula).  Bright  train  for  1 '.  ••  ■•.  moderately 
swift.  Path  horizontal.  2.  August  5,  lOh.  40m. 
Brighter  than  ^p.  From  J  Urate  Majoris  to  *  Boot  is. 
Bright  train  ;  rather  swift,  1*8  sec  I  also  saw 
a  bright  meteor  =  Sirius,  on  July  31,  9h  53m., 
descending  almost  vertically  3°  E.  of  •  Serpentis 
from  C  Aquila;  to  *  Antinoi.  Bather  swift  (1  sec.) ; 
no  train  ;  white.  Seen  through  light  broken  clouds. 
From  radiant  in  Lyra  or  at  •  Draconis. 

Accounts  of  these  meteors,  as  seen  at  other  places, 
will  be  valuable.  The  path  traversed  is  the  most 
important  element,  and  this  may  usually  be  noted  by 
stars  near,  though  when  it  is  through  a  compara- 
tively barren  region  it  is  best  to  project  the  course 
on  a  star  map  or  globe,  and  give  the  R.  A.'s  and 
Dec's  of  beginning  and  ending.  The  brightness 
should  be  compared  with  stars  or  planets,  or  in 
extreme  cases  with  the  moon.  Estimates  of  the 
angular  dimensions  of  fireballs  are  necessarily  diffi- 
cult, owing  to  the  effect  of  "  glare."  But  it  is  use- 
less to  describe  them,  as  many  do,  as  "  beautiful " 
or  "  brilliant."  The  rate  of  motion  it  is  also  impor- 
tant to  record,  and  when  practicable  this  should  be 
given  in  seconds  or  fractions. 

Bristol,  August  6.        "William  F.  Denning. 


1 11350.  J— In  reply  to  "A.  E.  8."  (letter  11283) 
I  saw  the  meteor  described  by  him  on  Tuesday.  25th 
nit.,  at  10  3  p.m.,  pass  over  Christcburch, 'Hants. 
I  was  looking  north-east  and  saw  it  suddenly  rise 
from  the  south-east,  and  proceed  towards  the  north- 
west, ending  with  a  beautiful  display  of  red  sparks  in 
the  direction  of  the  Great  Bear.  I  cannot  under- 
stand how  one  of  our  correspondent*  could  have  seen 
it  pass  over  Jupiter.  I  was  watching  for  one  hour 
afterwards,  and  saw  a  great  number  of  Bmall  shoot- 
ing stars  proceeding  in  the  same  direction. 

Wfile,  near  Christchurch,  Hants.  Charon. 


BRILLIANT  METEOR. 

ril351."] —  I  saw  this  beautiful  meteor  here  nt 
about  10  p.m.,  July  25th,  and  intended  to  have  sent 
a  note  at  once,  but  it  slipped  my  memory.  I  fir?t 
caught  sight  of  it  between  (;)  S?rpentarius,  and  (  ) 
Scorpio.  Its  course  from  south  to  north  appeared 
slightly  inclining  towards  the  horizon  and  ending  its 
career  uot  more  than  10"  west  of  and  just  under  M 
Bootes.  I  saw  it  at  about  10J  south  declination.  Mr. 
Beechey,  who  saw  it  at  its  first  appearance,  saw  it 
at  about  20'  north.  It  had  travelled  about  20J  west 
when  I  saw  it.  Mr.  Pratt  (at  Brighton)  saw  it 
start  at  about  10"  north  declination,  and  ended  40' 
west  of  where  I  saw  it  end,  and  as  much  north 
declination  as  45°,  so  there  appears  a  little  discord 
between  us.  I  feel  very  certain  as  to  its  ending  not 
more  than  10"  west,  and  just  under  (*)  Boiitcs. 

There  has  not  as  yet  appeared  any  notice  of  the 
nucleus  about  10''  before  vanishing,  dividing  into 
two  distinct  heads,  with  about  twice  the  diameter 
of  the  original  head  between  them,  the  train  still 
following.    I  noticed  the  sparks  and  the  greenish 


Chelmsford,  Aug.  14th. 


G.  Calver. 


INEQUALITIES  IN  THE  MOTION  OF 
THE  MOON— ACUTENE8S  OP  VISION. 

^  [11352. }— -Many  thanks  to  *'F.  R.  A.  S."  and 
"  W.  C.  E."  for  what  they  say  about  the  motion  of 
the  perihelion  of  Mercury.  It  is  very  much  to  be 
desired  that  the  amount  of  the  discrepancy  between 
theory  and  observation  Bhould  be  ascertained  as 
nearly  as  may  be,  for  the  matter  is  of  some  interest 
just  now  :— Thus,  there  is  possibly  an  inequality  of 
T5"  and  17  years'  period  in  the  motion  of  the  moon, 
and  certainly  one  of  much  longer  period.  One  or 
both  of  these  may  be  owing  to  the  action  of  an 
ntramercurial  planet,  but  if  there  is  such  a 
planet,  and  it  is  large  enough  to  produce 
sensible  perturbation  in  the  motion  of  the  moon, 
it  will  doubtless  be  large  enough  to  make  its 
effects  on  the  motion  of  Mercury  sensible.  I  find 
that,  for  a  planet  in  which  i  —  m  —  c  is  such 
as  to  give  an  equality  of  about  17  years'  period,  its 
amount  will  coincide  with  the  first  of  the  above- 
mentioned,  if  the  mass  of  the  planet  is  somewhere 
about  one-half  that  of  Venus,  and  that  such  a 
planet  would  also  produce  an  annual  acceleration  of 
the  perihelion  of  Mercury,  amounting  roughly  to 


about  1".  It  is  much  to  be  regretted  that  those  who 
ascertain  the  existence  of  inequalities  do  not  also 
tell  us  their  amount  and  other  circumstances. 

I  think  I  see  kow  the  discrepancy  between 
"  W.  C.  E."  and  myself  arisen  with  regard  to  the 
inequality  which  he  speaks  of  in  letter  11312.  The 
fact  is  that  the  quantity  Sfd  R  +  2  rdr  R  does  not 
bear  the  same  proportion  to  R  in  the  case  of  the 
inequality  produced  by  the  elliptieity  of  the  earth. 
In  the  latter  there  is  one  term  in  R  which  is  multi- 
plied by  r*,  and  another  by  r— 3  and  when  these  are 
differentiated  so  as  to  form  <Z,  R,  the  latter  of  these 
changes  its  sign,  while  the  former  keeps  it.  On 
the  other  hand,  in  the  case  of  Venus,  all  the  terms 
are  multiplied  by  r",  so  that  we  have  rdr  R  =  2  R. 
Hence  there  is  a  wide  difference  in  the  proportions 
in  the  two  cases  introduced,  not  by  integration  but 
by  differentiation. 

The  letter  of  Mr.  Dorfsham  (11316)  calls  for  a 
remark.  Most  certainly  those  who  are  the  best 
naked-eye  observers  are  not  necessarily  the  best  with 
a  t<  le-cope,  and  vice  versa.  Those  who  sec  best  with 
a  telescope  will  be  those  whose  eye  is  the  most  sensi- 
tive, but  in  naked-eye  observations  what  is  been  will 
depend  not  only  upon  the  sensitiveness  of  tho  eye 
but  also  upon  its  aperture,  which  may  vary  greatly 
in  different  individuals,  as  it  also  does  in  the  same 
individual  at  different  times.  In  the  one  kind  of 
observation  the  quality  of  light  received  by  the  eye 
will  vary  as  the  area  of  the  pupil,  but  in  the  other 
it  will  be  regulated  solely  by  the  telescope,  and  not 
by  the  sight  of  the  eye.  Hence  we  might  easily  have 
observers  like  Mr.  Webb,  able  to  see  a  satellite  of 
Jupiter  with  the  naked  eye,  without  being  by  any 
means  beyond  the  average  in  telescopic  observations. 
On  the  other  band,  such  men  as  Mr.  Burnham  and 
Isaac  Ward,  great  as  they  are  at  telescopic  observa- 
tion, may  never'bave  seen  a  satellite  of  Jupiter  with 
the  naked  eye.  If  this  should  meet  the  eye  of 
either  of  these  admirable  observers,  perhaps  they 
would  say  whether  this  was  the  case  or  not. 

With  regard  toT.  Parker  having  seen  the  crescent 
form  of  Venus  with  tho  naked  eye,  one  would  really 
like  to  ask  him  a  few  questions,  such  as — in  what 
directions  were  the  horns  turned?  Did  he  see  it  by  day 
or  night— did  he  see  it  without  the  usual  irradiations 
which  make  the  perception  of  its  form  so  difficult  to 
ordinary  persons  t  In  the  lin.  finder  of  my  telescope 
I  have  never  seen  the  the  crescent  form  satisfactorily 
but  have  often  seen  all  four  satellites  of  Jupiter 
very  distinctly.  I  have  also  seen  Albireo  divided 
quite  well.  This  shows  that  to  one  person's  sight  at 
least  the  crescent  form  of  Venus  is  more  difficult 
than  Albireo,  which  i9  itself  more  than  five  times  as 
difficult  as  to  cee  i  Lyrce  double,  which  last  again  is 
a  good  deal  beyond  average  power,  perhaps  about 
as  much  as  walking  six  miles  an  hour  would  be. 
And  from  this  it  would  seem  that  tho  eyesight  of 
Mr.  Parker  must  have  been  to  ordinary  eyesight 
something  like  what  the  activity  of  a  man  who 
could  walk  thirty  miles  in  an  hour  would  bo  to  that 
of  ordinary  men. 

Would  it  not  be  worth  while  for  "  W.  C.  E."  to 
go  on  with  the  examination  of  the  very  long  inequa- 
lities which  he  spoke  of  a  few  numbers  back?  It  is 
true  that  it  is  a  task  of  frightful  difficulty,  but  most 
likely  he  is  equal  to  tho  occasion.  W.  G.  P. 


[1 1353  I — The  letters  of  your  correspondents 
;*  W.  G.  T."  and  "  W.  C.  E.."  on  pp.  510  and  535, 
interest  me,  because  I  have  had  the  very  same  sub- 
ject under  my  own  consideration.  In  his  last  letter 
the  former  of  these  gentlemen  says,  referring  to  the 
inequality, 

-  1"  i  (2  -  2i<  -  c)  t  +  2.  -2.4  -  «  J», 
"  Thefirstof  these  correspond*  to  the  evection,  and 
it  is  remarkable  as  showing  that  the  true  divisor  to 
be  used  in  integration  is  not  1  —  ji",  or  1  —  fn*  — 
p1,  but  c-  —  2>'J,  V  being  the  co  efficient  of  t." 
Why  is  this  P  I  cannot  follow  this  reasoning. 
How  does  the  above  show  anything?  Will  your 
correspondent  and  "  W.  C.  E."  give  a  sketch  of 
the  method  they  use  to  calculate  these  terms? 
They  well  understand,  not  the  details,  but  the 
different  steps,  so  that  one  familiar  with  the 
various  processes  can  understand  by  what  of  the 
various  means  they  have  obtained  these  values. 
This  won't  take  up  much  space,  and  may  end  by 
affording  some  interesting  results.  In  particular  I 
should  like  to  know  how  "  W.  G.  P."  makes  the 
integration  factor  c-  —  B*P  Again,  does  the  cal- 
culation obtained  by  "  W.  G.  P."  rest  on  a  result 
obtained  by  ordinary  methods  of  successive  approxi- 
mation, or  on  the  method  of  variation  of  constn~«s  f 

N. 


WEATHER  OR  NO  I 

[11354.]— If  our  learned  friend  "  F.  R.  A.  S." 
had  simply  expressed  his  surprise  that  persons 
should  be  found  willing  to  waste  their  time  in  taking 
what  he  considered  useless  observations,  I  should 
not,  in  all  probability,  have  troubled  you  on  the 
subject ;  but  as  he  thought  proper  to  mix  the 
matter  up  with  absurd  weather  predictions  and  what 
I  must  still  be  permitted  to  call  "  the  paltry  squab- 
bles of  astronomers,"  I  protested,  and  do  still  pro- 
test, against  being  forced  into  such  company. 


If  "F.  R.  A.  S."  had  been  aware  of  the  fact, 
that  nearly  20  years  ago  I  proclaimed  war  to  the 
knife,  by  which  I  mean  to  the  utmost  of  my  ability, 
against  weather  prophets  of  all  kinds,  and  that 
during  that  period  I  have  engaged  in  controversy 
with  several  of  the  precious  fraternity, from  the  laW 
Zadkiel  downwards,  he  would  hardly,  I  think,  Lstc 
taken  the  trouble  to  ask  whether  I  can  "  predict 
tke  weather  three  days  in  advance."  I  would  not 
undertake  seriously  to  predict  the  weather  for  a 
longer  period  than  fifteen  minutes  in  summer,  and 
five  minutes  in  winter  to  please  "  F.  R.  A.S." 

Can  it  be  possible  that  "  F.  R.  A.  S."  really 
imagines  the  sole  aim  and  objects  of  all  meteoro- 
logical observations  is  to  enable  us  to  predict  the 
weather?  The  origin  and  object  of  such  obser- 
vations are  well  stated  by  "Aletheus"  (letter 
11277,  p.  535).  That  they  still  continue  to  he 
"  too  many  for  tho  inductive  capacity  ef  the  philo- 
sophic." is  not  our  fault.  Is  it  of  no  importance, 
I  would  ask,  to  the  agriculturist  or  the  engineer 
whether  15  or  50  inches  of  rain  falls  in  a  particular 
district  during  the  year  ?  Is  it  of  no  moment  to  an 
invalid  whether  the  mean  annual  temperature  of  the 
locality  in  which  he  resides  is  45°  or  55',  whether 
the  daily  variation  is  15°  or  30°,  and  whether  the 
air  is  damp  or  dry,  &c.  ?  If  the  observations  which 
"  F.  R.  A.  S."  treats  so  contemptuously  had  never 
been  made,  how,  I  would  ask,  could  he  have  replied 
to  such  a  query  as  26680?  To  be  consistent  be 
ought  to  have  told  "  Outsider  "  that  his  query  was 
absurd,  as  no  sensible  people  nowadays  troubled 
themselves  about  temperature  or  rainfall.  As  it  isr 
"  F.  R.  A.  S.'s  reply  to  the  above  query  is  very 
inaccurate,  as  he  or  any  one  else  may  ascertain  by 
referring  to  Vol.  XX.  of  the  English  Mechaxic, 
page  554,  where,  in  a  letter  of  my  own,  it  is  eoocln- 
siyely  proved  that  the  mean  temperature  at  Green- 
wich from  1771  to  1874  increased  as  follows  :— 


January  to  March,  2  5°   July  to  Sept.,  PI" 
April  to  June,        1'4    Oct.  to  Dec,  1 
Increase  on  the  year  =■  V73 


1 


It  has  so  happened  that  daring  the  last  two  or 
three  years  I  have  been  twice  called  upon  to  give 
evidence  with  respect  to  the  rainfall  of  this  district. 
The  first  caso  was  one  in  which  the  Corporation  o; 
Wolverhampton  was  sued  for  damages  by  certain 
landowners  in  the  neighbourhood  for  injury  alleged- 
to  be  done  to  their  land  by  the  overflow  of  the- 
sewage  reservoirs.  This  was  in  1872,  and  my  record 
showed  that  in  that  "  year  of  storms,"  the  rainfall 
was  no  less  than  75  per  cent  n  excess  of  the  average 
annual  fall.  The  other  case  occurred  last  year,  ot>d 
was  one  in  which  certain  miues  were  flooded  bytbs 
bursting  of  the  banks  of  a  canal.  My  record  showed 
that  on  the  day  of  the  occurrence  nearly  two  ii 
of  rain  fell  in  less  than  an  hoar. 

With  regard  to  the  24  hour  forecast  in  Ame 
"  F.  R.  A.  S."  is,  I  do  not  doubt,  perfectly  an 
though  he  lacked  the  candour  to  make  the  acknow- 
ledgment, that  it  is  the  very  fact  of  the  extent  of 
territory  being  so  enormous  that  enable*  tk* 
American  meteorologist  to  forecast  the  probabl) 
weather  for  a  few  hours  in  advance.  For  my  own 
part  I  always  supposed  that  the  chief  object  of  the 
establishment,  in  Washington  and  London  was  atom 
warning,  not  weather  prophesying.  "F.  E.  A.S." 
considers  my  observations  useless.  I  think  other- 
wise, and  don't  intend  discontinuing  them  just  yet. 

John  Thrustans. 


■bowed 


EXCESSIVE  HEAT. 
[11355.] — To  day,  August  13th,  I  have  reristered 
a  temperature  of  133'6  in  the  sun,  and  90-3  in  tbc 
shade.  The  temperatures  at  different  times  through, 
tho  day  were  rather  interesting,  thus  : — 

11.0  sun  was  106  7°  shade  71*4" 
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I  have  never  read  tho  thermometer  80  degree*  sf 
7  o'clock  before,  and  never  remember  the  sun  being 
over  100  °.  There  is  something  about  the  late  i 
which  evidently  requires  a  little  study.   How  sb 
sun  spots  and  maximum  temperature?  I  am  inch 
to  think  that  a  great  deal  of  the  credit  which  I 
sun  spots  have  giveu  to  them  ought  rather  to  I 
given  to  an  excess ivo  transparency  of  our 
sphere  to  thermal  rays  from  the  snu.   Last  ' 
noticed  a  small  spot — probably  this  unruly  M'j 
coming  out  of  his  time  has  been  the  cans*  of* 
tropical  weather.  Will  any  "  clerk  of  the  ., 
inform  us  about  the  cause  of  this  tropical  wsatber.' 
It  cannot  really  have  anything  to  do  with  solar  cur- 
rents. W.  J.  Lancaster- 
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GA.LVA.NI8M  AS  AN  AGENT  IN  THE 
RESUSCITATION  OF  FAILING  LIFE. 
[11356. J — In  one  of  Dr.  Richardson's  papers,  in  a 
contemporary,  there  are  some  interesting  statements 
as  to  the  effect  of  galvanism  in  resuscitating  persons 
who  hare  been  drowned,  and  on  its  general  effects  in 
causing  the  muscles  to  act  as  in  life,  which  will  do 
much,  if  properly  appreciated,  to  stamp  out  the  belief 
in  the  efficacy  of  galvanic  appliances  hi  disease  :— 
Thirty  years  ago  (says  Dr.  Richardson),  when  I 
was  commencing  my  medical  career,  the  application 
of  the  galvanic  battery  in  cases  of  sudden  death 
from  drowning,  from  suffocation,  and  from  other 
similar  forms  of  sudden  accident,  was  still  the 
approved  practice.  Tbe  mode  of  operation  was  to 
place  one  pole  of  the  battery  at  the  nape  of  the  neck, 
and  the  other  pole  below  the  diaphragm,  and  by 
passing  shocks  through  the  inclosed  parts,  to  excite 
the  muscles  to  contraction,  so  as  to  restore  the  move- 
ments of  respiration.  The  effect  was  for  a  little 
time  very  startling  :  it  seemed  as  if  the  natural  func- 
tions were  called  again  into  play ;  but  in  the  end  the 
motion  excited  became  feebler  and  feebler ;  at  last 
the  stimulus  failed,  and  the  patient  was  declared 
to  be  dead.  I  recall  many  instances  of  this  kind.  I 
know  of  one  instance  of  suspended  human  life  from 
accidental  suffocation,  in  which,  when  the  natural 
kthing  was  just  becoming  restored  by  artificial 
inflation  of  the  chest,  the  arrival  of  a  battery  and 
tbe  application  of  it  to  expedite  recovery  was 
followed  by  complete  cessation  of  all  motion  in  re- 
sponse to  the  stimulus,  and  by  absolute  death.  I 
know  of  another  instance  in  which  a  needle  from  one 
pole  of  the  battery  was  carried  down  to  the  heart, 
under  the  hope  of  exciting  motion  from  the  centre 
of  the  circulation,  but,  as  it  was  said,  "  without 
avail.1' 

In  this  position  the  method  of  resuscitation  by 
means  of  galvanism  stood  u»til  my  experiments  on 
animals  recently  dead  from  a  nmsthesia  commeuced. 
In  experimenting  with  the  galvanic  current  I  was 
desirous  of  making  it  more  precise  in  action,  my 
Original  idea  being  that  the  constant  failure  of  it  as  a 
means  of  recovery  was  due,  not  to  fault  in  principle 
but  to  some  mistake  of  detail.  With  the  research  in 
this  direction  came  the  observation,  altogether  un- 
expected, that  galvanism,  even  when  it  is  made  to 
reproduce  the  natural  movements  of  respiration  with 
such  precision  that  they  tally  completely  with  the 
natural  respiratory  acts  of  tbe  animal,  as  those  were 
counted  and  measured  while  the  animal  was  in  health, 
not  only  fails  to  restore  tbe  natural  respiration  in 
the  majority  of  cases,  but  in  the  majority  of  cases 
destroys  the  respiratory  power  altogether.  In  brief, 
the  experiments  showed  that  the  theory  of  Aldini, 
that  galvanism  "  gives  new  energy  "  to  the  muscles 
was  wrong,  while  the  fact  came  out  that  the  effect  of 
the  galvanism  is  only  to  whip  into  silence  the  muscles 
[  ,  that  nre  alreudy  well-nigh  dead.  This,  which  was 
found  true  in  respect  to  the  muscles  concerned  in  re- 
spiration, was  found  to  be  equally  true  in  respect  to 
thebeirt. 

The  correction  in  matter  of  principle  deduced,  the 
comparison  followed  between  artificial  respiration 
carried  out  with  a  perfect  instrument  and  the  effect 
of  galvanism,  in  the  same  forms  and  modes  of  death. 
Therewith  followed  the  result  that  in  extreme  states 
where  recovery  is  nevertheless  all  but  certain  by  the 
process  of  artificial  respiration  supplied  from  the 
band  of  the  operator,  death  is  all  but  certain  from 
the  application  of  the  galvanic  stimulus.  The  lesson 
taught  by  experiment  was  thus  doubly  valuable ;  it 
exposed  the  failure  of  a  deceptive  and  fatal  agency 
for  means  of  restoration  ;  it  prompted  the  improve- 
ment of  rational  aiid  successful  means  of  restoration. 

As  the  experiment  with  galvanism  on  tho  failing 
muscles  of  the  lower  animal  opened  my  eyes  to  read 
the  real  facts,  the  reasou  came  vividly  enough  before 
me  why  in  the  human  subject  I  had  seen,  with  pain 
beyond  measure  or  expression,  the  vigorously  stirred 
muscular  mechanisms  sink  under  galvanic  stimula- 
tion into  irrevocable  rest.  Then  I  could  point  out 
and  correct  tbe  enor.  In  the  abser.ee  of  the  experi- 
ment, the  correction  bad  been  impossible.  No  man 
on  a  mere  speculation  would  have  dared  to  withhold 
from  a  dying  patient  the  application  of  galvanic 
stimulation,  until  the  danger  of  the  practice  was 
proved  by  experimental  science. 

Dr.  Riclmrdi-ori  then  goes  on  to  state,  that  a  dozen 
painless  and  carefully  conducted  experiments,  mode 
on  inferior  animals,  would  have  taught,  in  1803,  that 
the  passage  of  a  gulvauic  current  through  tho 
muscles  of  a  body  recently  dead,  confers  on  those 
muscles  no  new  energy,  &c. — a  statement  which  is 
intended  to  be  nn  argument  for  vivisection.  But 
Dr.  Richardson  appears  to  have  forgotten  what  he 
has  himfelf  described  in  the  earlier  port  of  the  paper, 
that  Aldini  made  these  very  experiments  on  the 
recently  dead  body  of  a  malefactor,  and  the  result 
was  just  tbe  reverse  to  what  he  says  would  have 
followed  the  experiments  on  a  dozen  of  the  lower 
animals.  And  this  is  an  argument  for  vivisection. 
But  if  the  experiments  would  have  taught  in  1803 
what  Dr.  Kichardsou  asserts,  why  were  they  not 
made?  There  was  nothing  to  prevent  them  then. 
The  fact  is,  that  experiments  with  galvanism  on  the 
human  body  having  painfully  demonstrated  that  it 
does  more  harm  than  good  in  attempts  to  resuscitate 


life,  it  is  now  clear  that  similar  experiments  made  on 
the  lower  animals  would  have  shown  the  same  result. 
That  is  all  vivisection  has  ever  done.  It  has  rendered 
certain  what  was  tolerably  well  known  before. 

A.  V. 


A  NEW  MECHANICAL  MONEY-BOX. 

[11357.1 — I  8END  for  the  benefit  of  your  ingenious 
readers  the  followiog  description  and  accompanying 
illustration  of  a  new  mechanical  money-box,  recently 
brought  out  in  the  United  States.  The  mechanism  of 
these  boxes  is  tolerably  well  understood,  and  there  is 
nothing  remarkable  ill  the  construction  of  the  present 
device.  But  these  automaton  boxes  have  a  special 
merit  over  and  al>ove  any  mechanical  ingenuity  they 
may  display  :  they  baro  the  power  of  attracting 
pennies.  Whether  they  form  ono  of  the  attractions 
of  a  public  bazaar  or  of  tbe  private  collection  of  a 
juvenile  banker  it  is  certain  that  many  pennies  find 
their  way  into  tbe  hidden  coffers  that  would  not  be 
dropped  into  a  mere  box.  According  to  the  Scien- 
tific American  a  number  of  these  mechanical 
money-boxes  are  to  be  found  in  the  toyshops  during 
this  Centennial"  year,  and  they  present  a  con- 
siderable variety  in  their  external  features.  Ono  is 
a  metal  frog,  into  whose  mouth  the  penny  is  put, 
whereupon  he  gulps  down  the  coin  and  rolls  bis  eyes 
in  the  most  astonishing  manner.  Another  device  is 
so  constructed  that,  when  tbe  penny  is  dropp-  d  in 
the  slit  of  the  box,  two  or  three  tin  horses  proceed 
to  race  around  a  miniature  race  track.  Still  another 
is  the  figure  of  a  portly  individual  seated  in  a  chair  ; 
the  coin  is  placed  in  his  hand,  whereupon  he  promptly 
inserts  it  in  the  slit  which  is  located  in  the  position 
ot  a  coat  pocket.  About  thfc  most  ingenious  inven- 
tion of  the  kind,  however,  is  that  shown  in  the 
annexed  illustration.  It  ba»  been  patented  by  Mr. 
C.  C.  Johnson,  of  Windsor.  Vt.  The  penny  is  placed 
on  the  tray  held  by  tbe  miniature  cashier  outside 
of  the  house,  and  the  weight  is  just  sufficient  to  press 
down  the  platform  on  which  the  figure  stands.  The 
arm,  in  descending,  strikes  the  piu  of  a  locking 


device  beneath  it  and  frees  a  spindle  which ,  operated 
by  concealed  clockwork,  causes  the  cashier  to  be 
carried  round  in  a  circle  against  the  door  on  his  left, 
which  opens  before  him  so  that  he  can  enter  the  bank, 
and  then  closes  behind  him.  He  carries  his  receiver 
through  tbe  slot  of  a  chute ,  n  lip  on  which  removes 
the  coin  so  that  it  drops  down  the  chute  and  into  the 
vault  below.  Then  the  cashier  moves  round  against 
the  other  door,  which  opens  outward  and  closes  as 
he  passes,  and  coming  agaiu  to  the  front  of  the  bank 
he  is  agnin  held  by  the  locking  device,  waiting  for 
the  next  contribution.  I  suppose  there  must  be 
many  of  your  readers  who  will  experience  little  diffi- 
culty in  constructing  the  requisite  mechanism  for  so 
ingenious  and  useful  a  toy.  Wisconsin. 


THE  ATTACK  UPON  RADIATION. 

[11358. ] — I  have  read  tbe  remarks  of  Mr.  Proc- 
tor ami  "  Sigma  "  (letters  11212  and  11233)  on  my 
letter  11191,  No.  590.  As  the  science  of  astronomy, 
as  it  is  constructed  on  the  basis  of  the  universal 
radiation  of  the  sun,  is  to  me  most  unsatisfactory — 
studded  all  over  as  it  is  with  invented  hypotheses  and 
theories  of  a  very  unprepossessing  and  unuatural  com- 
plexion, I  am  bold  and  wicked  enough  to  regard  its 
expounders  as  being,  to  a  large  extent,  mere 
preachers  of  dogmas  or  worse,  so  that  the  above 
correspondents'  remarks  are  perfectly  harmless  to 
my  theories.  "  Sigma  "  attempts  a  tt  lliug  compari- 
son l>etween  Tyndoll  and  myself,  but  the  t'clat  of  his 
creation  collapses  in  his  own  hands  into  the  simple 
assertion  that,  while  tbe  former  discovers  facts  the 
writer  invents  them.  It  would  have  accorded  better 
with  the  tenour  of  his  reputation  had  he  given  my 
views  due  consideration,  and  not  have  expressed  an 
unseasoned  and  rash  opinion  upon  them  on  the  spur 
of  the  moment,  his  remarks  occurring  in  tbe  next 
number  to  the  one  containing  my  letter.  The  sub- 
ject is  now  inventions  versus  facts.  Solar  radiation, 
as  far  as  the  orbits  of  tbe  planets,  is,  generally  speak- 
ing, an  established  fact  (uot  merely  a  theory,  though 
it  comraouced  life  as  a  theory,  yet  it  is,  strictly 
speaking,  but  a  theory  now).  "  Sigma  "  knows  only 


too  well  that,  if  ever  a  theory  or  fact  was  hrvented,. 
solar  radiation,  as  far  as  the  planets'  orbits,  was 
invented.  It  was  fonnd  absolutely  necessary  to 
account  for  certain  daily  recurring  phenomena,  and 
radiation  was  quickly  set  up  or  invented  to  account 
for  them.  It  was  clearly  invented — how  could  it  be 
otherwise?  Having  become  with  all  its  hideousness 
in  course  of  time  recognised  as  a  fact,  it  is  the  duty 
of  tbe  present  age  to  remove  it  for  ever  from  the 
domain  of  scientific  teachings.  What  are  the  more 
than  hideous  creations  that  this  invention  of  solar 
radiation  carries  in  its  train  ?  Why  that  the  earth 
revolves  round  the  sun  submerged  in  an  overwhelm- 
ing ocean  of  heat — that  the  intensity  of  that  ocean 
of  heat  whore  the  earth  runs  through  it,  is  roo  re 
virulent  than  any  heat  ever  felt  at  noon  in  the  trop  ics 
that  the  entire  solar  system  is  a  vast  furuace,  and 
the  visible  sun  not  a  separate  entity,  as  our  errant 
imaginations  suppose  when  we  look  at  it,  but  the 
nucleus  of  the  all-embracing  inferno — that  all  the 
sensation  of  cold  which  we  feel  is  manufactured  for 
us  in  tbe  earth's  conical  shadow,  the  said  shadow 
being  carried  by  the  earth  with  the  velocity  of 
1,570,000  miles  per  day  through  the  furnace.  With 
regard  to  the  universal  radiation  of  light  along  with 
heat  (or  even  separately,  supposing  the  heat  was 
dismissed),  can  I  be  informed  why  it  is  that  wo  can 
see  the  stars  at  night  through  the  ether  of  space 
which,  if  it  bears  the  light  of  the  sun,  must  be  trans- 
lucent P  In  the  day  we  have  our  atmosphere  rendered 
translucent  by  the  sun's  light,  so  that  at  the  greatest 
angular  distance  from  him  we  are  unable  to  discern 
a  star.  At  night,  the  air  recovering  its  proper  trans- 
parency, we  Bee  through  it  and  across  immeasurable 
space,  stars  of  the  faintest  apparent  magnitude  and 
still  fainter  nebula;,  and  will  my  critics  kindly  inform 
me  where  is  then  the  effect  of  solar  light  on  the 
transparency  of  the  ether — which  effect  must  be  there 
beside  the  cause,  if  the  cause  is  there  ?  Will  the  high 
priests  of  the  cosmopolitan  Temple  of  Astronomy 
long  continue  to  insist  upon  our  swallowing  such 
hideous  deformities  as  the  preceding  ?  As  for  myself 
I  am  thankful  that  through  my  prudence  being  in 
Ibis  particular  case  inversely  as  my  weak  digestion, 
I  do  not  sharo  the  guilt  of  those  personages  by 
savouring  very  strongly  of,  'and  teaching  spurious 
doctrines  to  my  neighbours.  "8igma,"  standing 
beside  the  above  temple  for  the  nonce  hears 

"  A  cronVing  raven  that  bellows  for  revenge," 
and  that  ominously  sounds  the  death-cry  of  radia- 
tion, and  in  his  fraternal  zeal  he  throws  the  missile 
"  parodoxer  "  at  it.  But,  I  presume,  tbe  raven  in- 
tends to  continue  to  cry,  aud  in  many  places,  for  be 
did  not  hurt  it. 

When  I  first  invented  the  fact  that  tho  aggregate 
attracted  solar  heat  rays  took,  during  transmission 
in  space  and  on  approaching  the  earth,  a  double  con- 
vex form,  instead  of  circular,  owing  to  their  forced 
and  rapid  lateral  or  orbital  movement,  I  declare 
solemnly  I  did  not  know  of  tbe  existence  of  the 
zodiacal  light ;  but  a  short  time  after,  seeing  such 
a  perfect  interconnection  between  the  invention  and 
the  fact,  I  have  not  ceased  to  look  for  more  of  the 
latter,  and  I  beg  to  call  serious  attention  to  tho 
known  fact  that  beat  does  really  come  to  us  from 
the  plane  of  tbe  ecliptic  from  east  to  west  of  the 
earth,  and  none  from  the  plane  of  the  meridian 
from  north  to  south  except,  of  course,  where  the 
two  planes  intersect;  for  in  the  tropics,  say  one 
hour  after  sunrise,  the  rays  already  begin  to  wax 
very  hot  (and  after  very  cold  temperature  in  tho 
night),  but  how  is  it  in  high  latitudes  at  the  same 
distance  from  the  horizon  (or  edge  of  the  earth's 
disc  as  it  would  be  viewed  from  the  sun)  ?  Why 
the  rays  ef  heat  are  there  not  only  not  waxing 
hot,  but  they  are  all  but  entirely  absent!  After 
the  zodiacal  light  this  is  my  other  interconnecting 
fact.  Also  let  those  who  care  to  do  so  observe 
the  rising  and  setting  sun  from  now  till  past  the 
autumnal  equinox.  They  will  find  that  on  fino 
days  the  rising  is  decidedly  more  brilliant  than  the 
setting.  The  cone-like  aureola  (i.e.,  with  the  base 
of  the  cone  towards  the  observer)  surrounding  it  at 
its  rising  accompanies  it  from  the  horizon,  but  at  its 
setting  it  quits  it  a  couple  of  degrees  or  so  now  abovo 
the  horizon.  This  intervening  space  between  the 
quitting  of  the  aureola  and  the  actual  sunset  will 
gradually  increase  till  the  winter  solstice,  as  I 
myself  observed  last  year.  On  days  that  are  not 
fine,  or  when  tho  sun  rises  and  sets  a  deep  red 
colour,  its  disc  at  its  rising  is  covered  by  minute 
bright  sparklings  thick  upon  it,  but  it  is  not  so  at 
sunset,  for  it  sots  already  a  dull  red.  Needless  to 
say  that  both  the  aureola  and  sparklings  are  really 
in  our  atmosphere,  the  latter  only  seen  where  the 
sun  serves  as  background.  They  are  heat  rays 
constant  in  nr.d  near  tbe  plane  of  the  ecliptic,  and 
identical  with  the  sparklings  seen  in  the  zodiacal 
light.  From  the  winter  solstice  past  the  vernal 
equinox  and  on  till  tbe  summer  solstice,  it  is,  as  I 
have  this  year  observed,  the  turn  of  the  setting  sun 
to  be  brilliant,  and  of  the  rising  to  be  dull  and  shorn 
of  its  aureola  and  sparklings.  Why  it  is  so  shorn 
seems  to  me  very  clear,  for  we  behold  the  Bun  then 
above  the  place  of  the  zodiacal  light  or  lenticular 
heat-receiving  area  of  the  earth's  atmosphere  ;  but 
when  sparklings  intervene,  or  an  aureola  is  formed, 
we  then  see  it  through  that  area  or  its  immediate 
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neighbourhood.  These  constitute  a  third  group  of 
observed  or  observable  facta  surrounding  my  inven- 
tion so  nnmistakeably  as  to  entitle  it  forthwith  to 
the  serious  consideration  of  astronomers,  and  ulti- 
mately to  unreserved  recognition  as  a  fact.  I  find 
in  the  domain  of  observed  facts  further  testimony 
for  my  theories  attempted  to  be  set  forth  in  letter 
11191,  but  this  letter  bring  already  too  long,  and  for 
which  I  trust  you  will  again  forgive  me,  I  shall  not 
refer  to  them  now.  J.  H.  E. 


LIVING  AT  HIGH  PRESSURE. 

[11359.1—1  think  the  interesting  letter  of  Mr. 
Phillips  Day  (11341  p.  568)  admits  of  some  little 

Salification.  In  the  first  place,  assuming  all 
rough  that  this  great  augmentation  of  activity  in 
the  national  life  to  which  he  objects,  and  which  he 
characterises  as  living  at  high  pressure,  is  a  wrong 
and  a  very  unsatisfactory  state  of  things,  he  lays 
much  of  the  blame  on  modern  scientific  discoveries 
and  inventions  ;  whereas,  taken  in  connection  with 
this  matter,  and  confining  our  view  to  Great 
Britain,  it  would,  perhaps,  be  nearer  the  truth  to 
regard  our  modern  scientific  developments  not  as 
a  cause,  but  as  one,  among  other  results,  of  a  much 
greater  capacity  for  performing  work;  in  which 
case  we  must  place  it  in  a  splendid  category  of 
effects,  including,  among  other  things,  British 
literature  and  art,  British  industry  and  commerce, 
British  geographical  discovery  and  maritime 
adventure,  British  naval  and  military  prowess, 
British  colonisation  and  conquests,  and  the  part 
England  now  plays  on  the  great  stage  of  the  world, 
which  most  certainly  is  second  to  none.  Taking 
this  more  enlarged  view  of  the  subject  we  must 
evidently  look  elsewhere  both  for  the  origin  and  the 
cure  of  the  high  pressure  complained  of.  But  not 
staying  to  point  out  the  nature  of  those  causes  which 
have  conduced  to  this  augmented  capacity  for  per- 
forming work  I  would  simply  point  out,  what 
indeed  is  little  more  than  a  truism,  that  with  an 
increased  mental  and  physical  energy  in  an 
individual  or  in  a  nation  an  increased  degree  of 
activity  will  be  naturally  forthcoming,  and  that  the 
question  to  be  considered  is  not  one  concerning  the 
relative  merits  of  low  and  high  pressure  systems, 
but  rather  is  there  a  manifest  and  injurious  dis- 
parity between  power  and  work,  between  the 
invigorating  and  sustaining  forces  which  the 
Englishman  brings  to  his  multifarious  tasks,  and 
the  amonnt  of  energy  actually  consumed  in  the 
fulfilment  of  those  tasks  ?  This  question  admits  of 
a  two-fold  answer.  If  the  spirit  of  England  flags 
with  excess  of  activity,  if  her  back  bends  beneath  the 
weight  of  her  material  and  intellectual  empire,  and 
if  there  be  now  a  palpable  and  ridiculous  disparity 
between  her  ambitions  and  her  abilities,  we  should 
see  everywhere  around  us  abundant  evidences  of  such 
an  unhappy  state  of  things,  and  the  warning  note  of 
Mr.  Phil)  lips  Day  could  not  be  sounded  too  soon  or 
too  loudly.  Happily,  however  (leaving  out  of  count 
those  exceptions  which  are  inseparable  from  a  highly 
complex  but  immature  civilisation),  there  are  no  such 
signs  discernible :  there  are  no  indications  of  that 
general  depression  and  exhaustion  which  must 
necessarily  follow  over-stimulated  activities,  and  a 
general  habit  of  over- tasking  ourselves.  On  the 
contrary  the  great  national  ledger  of  Life  and  Death 
kept  by  the  Registrar-General  shows  a  very  creditable 
balance  of  vital  power,  while  our  newspapers 
abundantly  prove  that  England  is  brimful  of  energy, 
and  is,  in  fact,  in  the  full  vigour  of  her  growth. 
Again,  if  the  wonderful  activity  of  the  present  age 
be  excessive,  and  therefore  injurious,  we  may  justly 
expect  to  see,  if  not  a  diminution  in  the  quantity  of 
work  done,  at  least  a  deterioration  in  the  quality  of 
the  workmanship.  And  here  indeed  we  have  Greece 
and  Borne  to  prove  that  a  nation  can  decline  in 
literature  and  art  aa  well  as  in  military  and 
political  power.  But  here  again  so  far  are  we  from 
exhibiting  symptoms  of  a  general  decadence  that  the 
balance  of  evidence  justifies  the  hope  that  we  have 
not  yet  nearly  touched  our  culminating  point  of 
excellence.  Hence  the  mere  fact  that  England 
now  accomplishes  more  in  one  day  than  formerly 
ebe  could  do  in  a  thousand,  is  not  one  on  which  Mr. 
Phillips  Day  can  found  his  argument  unless  he  can 
also  show  that  an  injury  is  thereby  done  either  to 
the  workman  or  to  his  work,  or  to  both.  Of  course 
in  connection  with  this  point  it  must  be  remembered 
that  the  general  application  of  steam  and  electricity, 
whilst  multiplying  enormously  the  products  of 
human  industry,  does  not  necessarily  add  oae  iota  to 
the  daily  toil  of  the  working  classes.  Indeed  the 
great  probability  is  that  there  is  less  toil  and  lees 
physical  exhaustion  now  than  existed  when  the 
staple  food  of  this  country  was  less  abundant  and 
less  various. 

Moreover,  Mr.  Phillips  Day, taking  too  sad  a  view 
of  things,  forgets  to  point  out  a  circumstance  which 
has  a  very  important  bearing  upon  the  whole  sub- 
ject. Along  with  an  enormous  development  of  work 
there  has  been  also  a  correspondingly  enormous 
development  of  play.  In  fact,  the  universality  of 
popular  amusements  is  not  only  a  fair  indication 
that  the  Englishman's  moral  and  physical  con- 
stitution remains  unimpaired,  but  also  shows  that 
be  retains  a  large  surplus  of  energy  even  after  the 


exigencies  of  his  industrial  or  other  pursuits  have 
been  supplied. 

Nor  can  we  justly  regard  the  love  of  money  as 
a  modern  vice,  nor  even  as  a  vice  at  all.  There  is 
as  much  folly  in  despising  money  as  there  is  in 
grossly  exaggerating  its  value;  but,  without  a 
moderate  and  healthy  lore  of  money,  and  a  proper 
degree  of  ambition  to  secure  the  advantages  arising 
from*  it?  possession,  the  mechanism  of  modern  society 
would  soon  get  terribly  out  of  gear ;  while,  with 
reference  to  the  unfavourable  comparison  drawn 
between  the  past  and  the  present,  I  am  inclined  to 
believe  that  formerly  wealth  carried  with  it  no  less 
political  power  and  social  advantages  than  now,  and 
am  sure  that  the  modern  method  of  getting  it  is 
much  to  be  preferred  to  the  ancient,  which  often- 
times consisted  in  despoiling  and  ruining  some 
richer  but  less  powerful  neighbour  by  force  of  arms. 

I  observe  too  that  the  writer  indulges  in  those  ad 
oaptandum  expressions  "surface  knowledge"  and 
"  solid  acquirements."  Now  the  value  of  knowledge 
both  superficial  and  solid,  does  not  consist  so  much  in 
its  mere  possession  as  in  its  application  ;  like  money, 
a  muscular  power,  its  value  is  bound  up  in  its  use  ; 
and  thus  it  is  quite  possible  that  an  illiterate  man — 
take,  for  instance,  Brindley,  or  the  elder  Stephenson 
— who  can  thoroughly  and  advantageously  apply  the 
little  he  knows  to  tee  discharge  of  his  professional 
duties,  or  to  the  regulation  of  his  conduct  in  life,  is 
incomparably  more  fortunate  in  his  education  than 
the  profound  student  ho  is  steeped  to  the  very  roots 
of  his  hair  in  book-learning,  which  he  cannot  tnrn  to 
good  account.  "  Profound  and  extensive  erudition," 
"  great  depth,"  and  "  solid  acquirements,"  are 
expressions  which  not  unfrequently  denote  so  mnch 
brain-lumber — nay,  more,  they  often  imply  an  irrepa- 
rable waste  of  mental  force,  and  the  most  costly  of 
sacrifices  to  the  follies  of  an  antiquated  system  of 
education.  Hence  the  comparison  made  between 
surface  knowledge  and  solid  acquirements  is  a 
fallacious  one ;  for  the  question  we  should  propose 
ourselves  should  not  be  now  mnch  do  we  know,  but 
rather  how  mnch  the  better  are  we  for  what  we 
know? 

It  would  be  a  presumption  on  my  part  to  defend 
such  men  as  Lyell,  Darwin,  and  Tyndall,  from  the 
charge  brought  against  them ;  but  under  the  cir- 
cumstances I  cannot  help  thinking  that  the  mention 
of  their  names  is  a  grave  mistake— but  one,  how- 
ever, which  may  possibly  be  remedied  if  Mr.  Phil- 
lips Day  will  name  three  low-pressure  men  who  have 
acquired  a  better  okim  to  oar  regard'. 

With  reference  to  the  assertion,  "  Borne  died  of 
progress,"  it  may  be  remarked  that  it  is  not  unusual, 
in  a  paradox,  to  put  a  strain,  real  or  apparent,  on 
the  terms  employed;  and  that  other  things  being 
equal  the  degree  of  that  strain  is  a  measure  of  the 
excellence  of  the  paradox.  But  the  elasticity  of 
words  has  its  limit,  and  when,  as  in  the  present  case, 
that  limit  is  exceeded,  we  have,  not  a  paradox,  but  a 
self-contradictory  preposition. 

Although,  however,  I  cannot  see  things  as  they 
are  presented  to  the  vision  of  Mr.  Phillips  Day,  I 
can  so  far  sympathise  with  his  fears  aa  to  add  a  word 
of  counsel.  Hasten  slowly  is  a  good  maxim,  and  the 
principles  of  conservatism  in  its  application  to  our 
theological,  political,  and  social  problems  is  as  essen- 
tial to  our  well-being  as  is  the  quality  of  resistance 
or  inertia  in  mechanics  :  but  it  can  exist  only  in  co- 
ordination with  the  no  less  essential  principle  of  change 
or  progress  which  is  very  inadequately  expressed  by 
the  party  term  "  liberalism ;"  and  he  is  the  wisest  man 
who,  clearly  perceiving  the  points  of  contact  between 
these  two  great  principles,  can  best  effect  a  balance 
between  them.  In  short,  the  vessel  of  State  is  in  its 
best  trim  when  the  weight  of  conservative  ballast  in 
the  community  is  fairly  proportioned  to  the  strength 
of  breeze  and  spread  of  sail  to  the  force  of  that 
inexorable  law  which  compels  even  society  itself  to 
"  move  on."  Every  man  carries  in  his  own  breast 
these  two  opposite  principles,  and  we  err  when  we 
seek  to  establish  a  disparity  where  common  sense  and 
universal  experience  demand  an  equality.  Thus,  as 
conservatives  we  err  when  we  indulge  too  much  in 
retrospection,  and  live  in  a  mansion  of  historical 
regrets,  when  we  habitually  exalt  the  past  at  the 
expense  of  the  present,  and  fondly  refer  to  those 
"  good  old  times  "  which  form  such  a  purely  imagi- 
nary chapter  in  the  history  of  England.  Time  never 
treads  in  his  own  footmarks :  so  we,  however 
regretfully  we  may  look  backward,  cannot  take  a 
single  step  in  that  direction,  but  of  necessity,  drift- 
ing with  the  efflux  of  time,  must  keen  moving  on- 
wards, ever  onwards  ;  and  in  this  grand  march,  con- 
tinually taking  up  new  things  and  casting  away  the 
old,  it  is  well  to  remember  that  what  we  thus  cast 
away,  be  it  some  particular  phase  of  religion,  or  of 
philosophy,  or  of  language,  or  of  society,  we  leave 
behind  us  for  ever,  and  therefore  cannot  be  wisely 
made  the  objects  of  our  solicitude. 

Alethens. 

PATENT  LAW. 
1 11360.1— To  begin  with  the  end  of  "  H.  B.'e 
letter  (11332,  p.  56o)  I  find  that  he  "  herewith  drops 
the  subject,"  which  I  scarcely  understand,  aa  I  can- 
not find  that  he  has  aa  yet  taken  it  up.  U  be  wishes 
to  get  out  of  his  "  circle,"  he  might  easily  do  so  by 


offering  some  reason  why  the  Legislature  should 
dictate  to  a  patentee  the  maximum  price  he  should 
charge  for  his  patented  articles,  or  for  the  right  to 
use  his  invention.  I  have  already  given  tome  reasons 
why  the  Legislature  should  not  restrict  the  patentee's 
liberty,  and  possibly  I  can  find  some  others  when 
they  are  required.  So  far  as  I  have  been  able  to 
comprehend  "  H.  B."  he  thinks  that  Plimpton 
ought  to  be  compelled  to  sell  his  skates  at  a  fixed 
maximum  price,  but  he  has  not  said  why,  unless  it 
be  bis  statement  that  the  public  ought  to  be  consi- 
dered as  well  as  the  patentee.  Here  is  a  "  why  "  to 
begin  with.  Let  us  take  a  manufacturer— of  hats 
will  do  as  well  as  anything.  Suppose  he  patents  a 
machine  or  process  which  enables  him  to  make  and 
sell  bats  at  half  the  price  that  any  one  else  can,  and 
he  refuses  to  license  any  one  to  use  his  patent,  the 
consequence  woald  be  that  he  would  ruin  the  trade 
of  his  rivals,  if  he  sold  at  the  lower  price.  Of  course, 
at  first  sight  it  is  obvious  that  he  ought  to  be  com- 
pelled to  grant  licensee  ;  but  does  any  one  suppose 
that  the  Legislature  is  not  perfectly  well  aware  that 
such  a  case,  though  very  improbable,  ia  not  impos- 
sible, and  that  there  ia  not  some  good  reason  eh; 
the  law  should  be  as  it  is.  It  is  acknowledged  on 
all  sides  that  some  means  of  compelling  a  patentee 
to  work  his  invention,  or  of  allowing  others  to  do  so, 
is  wanted  ;  but  no  "  authority  "  has  yet  suggested 
a  limit  as  to  price.  The  difficulty  is  that  a  general 
law  could  not  possibly  apply  to  all  cases,  and  as  yet 
no  thoroughly  satisfactory  remedy  has  been  sug- 
gested. But  to  return  to  our  typical  case.  If  yon 
compelled  the  hatter  to  license  other  manufacturers, 
and  especially  at  a  fixed  price,  he  might  reasonably 
object,  that  by  preventing  him  reaping  his  hay  while 
the  son  shone,  yon  might  possibly  be  depriving  hia 
of  his  reward  altogether ;  for,  before  he  could  recoup 
himself  for  hia  outlay  at  your  rate  of  profit,  acme 
one  else  might  invent  a  machine  or  a  process  for 
making  hate  at  a  lower  cost  still,  which  would  at 
once  render  his  process  commercially  valueless.  In 
common  justice,  too,  if  you  compel  a  patentee  to 
grant  licenses,  at  a  fixed  prico,  you  must  compel  the 
licensees  to  work  the  patent  for  the  term  granted ; 
they  must  not  be  at  liberty  to  throw  it  up  on  the 
advent  of  the  new  patent.  Of  course,  manufac- 
turers, already  chary  of  introdneing  new  patents, 
especially  if  they  are  "  processes  "  involving  machi- 
nery, would  not  accept  those  terms  :  so  that  after 
all  we  arrive  at  about  the  same  state  of  things  as 
prevails  now.  Such  a  case  as  I  have  suggested  is 
an  extreme  one,  although  I  know  of  an  actual  patent, 
which  resembles  it  in  so  far  that  the  patentee  will 
not  sell ;  but  he  does  not  work  at  a  reduced  price. 
What  his  machine  caves  he  poekota  ;  it  is  hia  way  of 
reaping  his  hay,  and  I  think  a  foolish  one ;  becanre 
by  granting  licenses  he  might  earn  as  much  in  one 
year  as  he  makes  in  ten,  and  because  his  roacbir-e 
will  soon  be  equalled  by  other  makers,  when  his 
chance  of  granting  licenses  will  be  reduced  in  pro- 
portion. Personally,  I  think  Plimpton  is  not  acting 
wisely  by  prohibiting  the  sale  of  bis  skates ;  hot  I 
contend  he  is  within  his  right,  and  I  think  that  the 
Legislature  must  carefully  consider  all  the  points 
before  it  interferes  with  that  right.  And,  after  all, 
it  ia  probable  that  Plimpton  understands  Ins  holi- 
ness. To  answer  "  H.  B.'s"  paragraphs  in  order: 
(1),  in  our  patent  laws  the  public  is  considered ;  (2), 
I  said  "  advantage,"  "  H.  B."  reads  it  "  disadvan- 
tage," and  bases  an  assumption  on  the  misunder- 
standing ;  (3),  it  is  easy  to  suggest  modification-^ 
more  than  a  suggestion  is  wanted;  (4),  "dissect 
is  to  cut  into  pieces — "  H.  B."  can  read"  cut"  for 
"  tear  "  if  he  thinks  he  improves  it ;  (5),  a  man  who 
goes  so  far  aa  to  "embody"  an  "idea"  usually 

Eatents  it,  if  it  ia  of  commercial  value,  and  no  one 
as  preceded  him ;  (6),  I  have  not  suggested  the 
division  of  the  prise;  (7),  " contemptuous  tone 
depends  on  the  reader;  (8),  any  one  who  thinks 
modification  of  a  law  necessary  must  be  an  opponent 
of  that  law.  so  far  as  the  modification  is  concerned. 
I  snppoee  *'H.  B."  admita  that  Plimpton  has  a  right 
to  prevent  others  making  hia  skates ;  well,  be  does 
besides  what  other  tradesmen  do — he  won't  sell  you 
the  goods  in  the  window.  Saul  Byrne*. 


ANALYSIS  OP  BTJTTEB, 
[11361.]— In  No.  549,  Aug.,  11th  1876,  we  notiea 
an  extract  of  the  "  Report  of  the  Government 
Analysts  on  Butter."  As  our  names  are  mentioned 
in  that  report,  and  aa  we  have  much  worked  on  the 
aubjeet  of  butter,  we  hope  yon  will  allow  us  a  little 
space  for  a  few  remarks. 

The  Government  chemists  give  ns  so  far  credit  a» 
to  acknowledge  that  we  were  the  first  chemists  who 
published  a  reliable  method  for  the  detection  of 
foreign  fate  in  butter  j  but  they  imply  that  our 
process  did  never  oome  into  practical  use,  and  that 
their  method,  "the  specific  gravity  test,"  bad 
entirely  superseded  our  chemical  one.  Such  u '  "T  *° 
means  the  case :  on  the  contrary,  there  is  hardly 
one  food  analyst's  laboratory  where  our  process  » 
not  definitely  adopted,  and  constantly  employed, 
while  chemists  show  themselves  by  no  means  eager  » 
takenp  the  Government  chemist* '  tost,  partly  beaanss 
a  chemist  always  prefers  a  quantitative  cnemiou 
analysis,  such  as  the  determination  of  the  insoluble 
fatty  acids  in  butter,  to  a  mere  physical  teat,  •*»  ■» 


Digitized  by 


Google 


auo.  18,  1876.        ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  595. 


591 


the  specific  gravity  method ;  bat  partly  also  because 
the  latest  and  most  thorough  investigations  hare 
shown  that  the  specific  gravity  of  butter  is  not  so 
implicitly  to  be  relied  upon  as  the  Government 
chemists  would  make  us  believe.  All  who  haTe 
worked  on  the  subject  agree  that  at  present  there 
is  no  single  test  which  can  compare  with  that  pro- 

rted  by  us,  the  reliability  of  which  has  been  proved 
hundreds  of  instances. 

In  your  notice  of  the  report,  you  say,  "  it  being 
an  ascertained  fact  that  genuine  butter  contains  a 
less  amount  of  fixed  fatty  acids  than  other  animal  or 
vegetable  fats,  it  was  suggested  by  Messrs.  Angell 
ana  Hehner  that  if  the  amount  of  these  fixed  fatty 
acids  could  be  accurately  estimated,  the  standard  of 
purity  of  butter  could  be  easily  defined. " 

We  beg  to  say  that  it  was  no  means  an  "  ascer- 
tained fact "  that  the  fixed  fatty  acids  are  less  in 
butter  than  in  other  fate,  before  we  proved  the 
truth  of  this  statement.  True  it  was  stated  that 
batter  contained  about  0  2  per  cent,  of  the  glycerides 
of  soluble  acid?,  but  no  one  could  have  been  justi- 
fied to  base  upon  so  minute  a  difference  a  method 
for  detecting  foreign  fats  in  batter. 

It  was  not  until  we  proved  experimentally  that 
tbere  are  about  8  per  oent.  of  the  glycerides  of  solu- 
ble fatty  acids  in  butter,  and  that  all  previous  analy- 
ses of  that  commodity  were  absolutely  wrong,  that  a 
method  based  upon  so  large  a  difference  became 
possible.  It  was  not  even  known,  or  at  all  events 
nad  never  been  stated,  that  all  animal  fats  except 
batter  furnish  very  nearly  equal  quantities  of  fixed 
fatty  acids— namely  95"5  per  oent.  ■ 

We  never  suggested  that  this  difference  might  be 
made  use  of  in  discriminating  between  genuine  and 
adulterated  butter,  but  we  fully  worked  out  and 
published  a  method  to  effect  this  purpose,  and,  as 
we  have  stated,  this  method  is  at  present,  with  some 
modifications  in  its  practical  execution,  in  general 
nae  all  over  the  country,  after  it  had  been  most  cri- 
tically examined  by  eminent  chemists. 

As  to  the  statement  of  the  Government  analysts 
that  the  method  of  feeding  of  the  cows  has  an  in- 
fluence upon  the  composition  of  batter,  and  that 
"  butter  was  relatively  poorer  when  the  food  used 
was  seed  and  oil-cake,  than  when  roots  and  grass 
formed  the  staple  diet  of  the  cattle,"  we  beg  to 
remark  the  following :— A  cow  was  fed,  for  experi- 
mental purposes,  for  many  weeks  exclusively  on  oil- 
cake. The  butter  was  repeatedly  analysed  and 
fonnd  to  be  identical  in  composition  with  that  fur- 
nished by  cattle  fed  on  praes,  &o.  There  is  doubtless 
a  slight  difference  between  summer  and  winter 
butter,  but,  as  the  above  quoted  experiments  show, 
the  manner  of  feeding  seems  to  have  nothing  to  do 
with  this  difference.  Be  this  as  it  may,  we  more 
than  ever  are  convinced  of  the  fact  that  butter  fur- 
nishes a  nearly  constant  percentage  of  insoluble  or 
fixed  fatty  acids,  much  less  than  any  other  animal 
fat.  Otto  Hehner, 

Arthur  Angell, 
Members  of  the  Society  of  Public  Analysts. 


THE  NEW  MIDLAND  EXPRESS 
ENGINES. 

[11362.] — As  several  of  your  readers  have  from 
time  to  time  expressed  a  wish  for  details  of  the  new 
Midland  express  engines,  I  forward  you  a  list,  out 
of  which  I  hope  you  will  insert  what  you  think 
necessary : — 

Cylinders. — Diameter  of  cylinders,  1ft.  5\'m. : 
stroke,  2ft. ;  length  of  ports,  1ft.  3iu. ;  width  of 
steam  ports,  ljiu. ;  width  of  exhaust  ports,  3Jin. ; 
width  of  bars,  lin. ;  distance  apart  of  cylinders  from 
centre  to  centre,  2ft.  4in. :  distance  centre  line  of 
cylinders  to  valve  face,  lliin.  ;  distance  centres  of 
valve  spindles,  3}in.  ;  lap  of  slide  valve,  lin.  ; 
travel  of  slide  valves  in  full  gear,  4£in. ;  lead  of 
slide  valves,  Jin. 

Motion,  St'C— Diameter  of  piston  rods,  2Jin. ; 
length  of  cross  head  slides,  lOin. ;  length  of  connect- 
ing rods  between  centres,  5ft.  11m. ;  diameter  of 
eccentrics,  1ft.  3|in. ;  width  of  eccentrics,  3in. ; 
throw  of  eoountrics,  G  jin. ;  length  of  eccentric  rods, 
5ft.  8in. 

Wheels  and  Axles. — Diameter  of  driving  wheel, 
6ft.  Cin. ;  diameter  of  trailing  wheel,  Git.  6in. ; 
diameter  of  leading  wheel,  4ft.  2in. ;  distance  from 
centre  of  leading  to  driving,  8ft.  ;  distance  from 
driving  to  trailing,  8ft.  6in. ;  distance  from  driving 
to  front  of  fire-box,  1ft.  din. ;  distance  from  leading 
to  front  buffer  beam,  4ft.  5 in. ;  disUnoe  from  trail- 
ing to  back  buffer  beam,  4ft.  lin.;  total  wheel 
base,  16ft.  Cin. 

Crank  Axle.— Diameter  at  wheel  seats,  8Jin. ; 
diameter  at  bearings,  7|in. ;  diameter  at  centre,  Tin.  ; 
distance  between  centre  of  bearings,  3ft.  llin. ; 
length  of  wheel  seat,  6riin. ;  length  of  bearing,  7in. ; 
section  of  crank  arms,  12in.  by  4in. 

Trailing  Axle.— Diameter  at  wheel  seat,  8Jin. ; 
diameter  at  bearings,  7  Jin. ;  diameter  at  the  centre, 
6jin. ;  length  at  wheel  seat,  6tlin.  ;  length  of 
bearings,  7in. ;  centre  of  bearings,  3ft.  llin. ;  dia- 
meter of  outside  crank  pins,  3iin. ;  length  of  outside 
crank  pins.  SJin. ;  throw  of  outside  crank  pins,  1ft 

Leading  Axle. — Diameter  at  wheel  seat,  7m.; 
diameter  at  bearings,  5in. ;  diameter  at  the  centre, 


6in. ;  length  at  wheel  seat,  GJin.  ;  length  at  bear- 
ing, 9in. ;  centre  te  centre  of  bearings,  6ft.  6in. ; 
thickness  of  tires  on  the  tread,  2Jin. ;  width  of  tires 
on  the  tread,  5  J  in. 

Frames. — Distance  apart  of  main  frames,  4ft.  2in. ; 
thickness  of  frame,  lin. 

Boiler  from  Rails. — Centre  of  boiler  from  rails, 
7ft.  OJ  in .  ;  length  of  barrel  between  plates,  10ft.  4in. ; 
diameter  at  the  smallest  plate  (outside),  4ft.  lin.  ; 
thickness  of  plates,  Jin. ;  thickness  of  smoke-box 
tube  plate,  Jin.  ;  lap  of  plates,  2Jin. ;  pitch  of 
rivets,  1  Jin. 

Fire-box  Shell  (Iron). — Length  outside,  5ft.  llin. ; 
breadth  outside  at  bottom,  4ft.  OJin. ;  depth  at 
front,  below  centre  line  of  boiler,  5ft.  ljin. ;  depth 
at  back,  below  centre  line  of  boiler,  4ft.  6 Jin.; 
thickness  of  front  plates,  fin. ;  thickness  of  back 
plates,  |in. ;  thickness  of  side  plates,  iin. ;  distance 
of  copper  stays  apart,  4in. }  diameter  of  copper 
stays,  tin. 

Inside  Fire-box  (Copper). — Length  at  the  bottom, 
5ft.  2}|in.:  breadth  at  the  bottom,  3ft.  4Jin. ;  top  of 
box  to  inside  of  shell,  1ft.  3in. ;  depth  to  front  end 
inside,  5ft.  lliin.;  depth  of  back  end  inside, 
5ft.  4Jin. 

Tube*.— Number  of  tubee,  223 ;  length,  10ft  llin. ; 
diameter  outside,  ljin. ;  thickness,  10  and  11 
B.  W.  G. ;  diameter  of  exhaust  nozzle,  4|in. ;  height 
from  top  of  top  row  of  tubes,  2in. ;  diameter  of 
chimney  (top),  1ft.  Sin. ;  diameter  of  chimney 
(bottom),  lft.  lin. ;  height  of  chimney  from  rails, 
13ft.  Sin. 

Weight  of  Engine  in  Working  Order.— Leading 
wheels,  11  tons  18  cwt. ;  driving  wheels,  13  tons 
14  cwt. ;  trailing  wheels,  12  tons  12  cwt.— total, 
38  tons  4  cwt. 

Weight  of  Engine  Empty. — Leading  wheels, 
10  tons  17  cwt.  3  qrs. ;  driving  wheels,  12  tons 
12  cwt.  2  qrs. ;  trailing  wheels,  12  tons  4  cwt. — 
35  tons  14  cwt.  1  qr. 

Heating  Surface. — Of  tubes,  1,115  square  feet; 
of  fire-box,  110  square  feet— total,  1,225 square  feet. 

Fire  grate  area,  17J  square  feet ;  proportion  of 
heating  surface  to  grate  area,  69'7  to  1 ;  proportion 
of  fire-box  heating  surface  to  grate  area,  6  25  to  1 ; 
sectional  area  of  tubes  at  fire-box  end,  3  square  feet ; 
proportion  of  tube  area  to  grate  area,  5  83  to  1. 

Ii.  Letherbrow. 

THE  PLYING  DUTCHMAN. 

[11363.1—1  take  the  inclosed  cutting  from  one  of 
our  Bristol  daily  papers,  the  Western  Daily  Press 
for  Wednesday,  August  9th.  It  is  part  of  the  report 
of  the  inquest  held  on  the  bodies  of  the  stoker  and 
engine  driver  who  were  lulled  in  the  late  accident  to 
the  "Flying  Dutchman"  near  Bristol.  This 
authentic  speed  may  interest  some  of  your  readers. 

Mr.  F.  W.  Walton  produced  the  following  state- 
ment of  the  times  of  the  "  Flying  Dutchman"  at 
the  various  stations,  supposing  it  kept  its  correct 
time.  There  were  some  little  discrepancies  in  the 
times,  but  the  difference  was  accounted  for  by  half 
a  minute  in  one  case  and  a  half  minute  in  another, 
as  the  clocks  did  not  always  exactly  correspond  : — 
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Taunton  to  Bristol,  not  deducting  five  minutes  for 

slowing  into  Bristol,  49.7  per  hour. 
Taunton  to  Bristol,  deducting  five  minutes  for  slow- 
ing into  Bristol,  54  per  hour. 

Cant.  Tyler:  Where  does  the  train  reach  the 
speed  of  81  miles  an  hour P— Between  Yatton  and 
Bourton.  From  Bourton  to  Bristol  the  rate  is  25 
miles  an  hour.  At  the  spot  where  the  accident 
occurred  the  incline  was  1  in  200. 

We  may  take  it  for  granted  that,  at  the  spot  where 
the  train  left  the  rails  they  would  go  as  fast  as  on 
any  part  of  the  line?— Yes. 

They  would  be  going  full  speed,  in  fact? — Yes. 

In  answer  to  other  questions,  witness  said  he  did 
not  think  they  would  get  any  more  detailed  figures 
as  between  the  different  stations.  These  were  the 
exact  figures  as  taken  trom  the  block  books  of  the 
different  stations  when  the  train  passed  at  its 
ordinary  time.  Float. 

SPEED  OF  TBAIN8. 

[11S64.V-D*  reply  to  "A.  D.  C."  Getter  11274), 
when  I  called  the  Scotch  express  on  the  G.  N.  E. 
the  fastest  train  in  the  world,  I,  at  the  same  time, 
most  distinctly  stated  that  this  was  reckoning  the 
train  which  covered  its  entire  journey,  including 


stoppages,  at  the  best  average,  as  the  fastest.  Of 
course  this  is  the  correct  way  to  work  out  an 
average  if  we  are  regarding  the  efficiency  of  a  train 
service.  But  if  it  is  a  matter  of  locomotive  power, 
then  the  stoppages  must  certainly  be  deducted,  and 
in  this  case  the  nature  of  the  road  is  also  of  much 
importance. 

The  new  Scotch  express  usually  passes  Peterboro' 
at  about  11.28,  which  gives  an  average  of  over 
51}  miles  per  hour  from  London,  against  53J  of  the 
Dutchman  to  Swindon,  not  much  difference  after  all, 
and  I  fancy  the  two  performances  are  about  on  a  par, 
when  you  remember  what  a  splendid  road  the 
G.  W.  B.  have  nearly  all  the  way,  while  the  G.  N.  B. 
has  a  heavy  incline  to  Potter's  Bar,  whiok  I  con- 
sider makes  fully  2  minutes'  difference.  Take  off 
these  two  minutes  and  the  two  runs  yield  as  nearly 
as  possible  the  same  average.  Then,  continuing  on 
to  Grantham,  here  nearly  the  whole  distance  from 
Peterboro'  is  np  an  incline,  and  gives  an  average  of 
only  41*4  miles  per  hour,  against  49  "1  of  the 
G.  W.  B.  from  Swindon  to  Bath,  on  a  comparative 
level  road.  From  Grantham  to  York  is  a  very  good 
piece  of  line  for  running,  and  takes  103  minutes  for 
83  miles,  making  a  fair  average  of  48  J  miles  per  hour. 
The  Dutchman  from  Bath  to  Exeter  takes  120 
minutes  over  87«  miles,  with,  I  fancy,  8  minutes' 
stoppages.  This  gives  112  minutes'  running  time,  or 
an  average  of  46'7  miles  per  hour.  I  have  not 
allowed  anything  for  stopping  and  starting,  as  the 
G.  N.  B.  have  to  slacken,  very  considerably,  no  less 
than  3  times,  between  Grantham  and  York— viz., 
Betford,  Doncaster,  and  Selby,  while  the  G.  W.  B. 
stop  only  twice,  and  have  no  place  at  which  they  are 
forced  to  slow.  Consequently,  as  regards  locomo- 
tive power,  I  think  the  two  trains  are  about  on  a 
level.  But,  on  the  other  hand,  I  consider  the 
Scotchman  to  be  generally  the  most  efficient,  and  it 
has  the  best  average  over  the  whole  journey,  includ- 
ing the  stoppage.  Surely  long  runs  are  of  as  much 
consequence  to  a  thorough  express  service  as  fast 
speeds,  and,  consequently,  I  consider  the  best  com- 
bination of  both  as  the  best  train. 

"  Express  Driver  "  letter  (11275)  says  that  I  give 
the  running  of  the  8ft.  engines  as  losing  2  minutes 
up  the  bank,  and  then  running  70  miles  per  hour  to 
make  up  lost  time.  "  E.  D."  must,  however, 
remember  that  this  was  a  special  case  in  which  the. 
train  consisted  of  16  carnages  instead  of  10,  the 
usual  load.  The  proper  time  up  the  bank,  13  miles 
in  length,  to  Potter's  Bar,  is,  I  believe,  18  minutes. 
On  this  occasion  the  train  took  20  minutes,  by  no 
means  a  bad  performance  for  one  engine  with  16  on, 
starting  from  a  state  of  rest,  and  up  hill  all  the  way. 
As  a  rule  the  8ft.  engines  run  up  this  bank  very 
punctually,  and  sometimes  do  it  in  17  minutes. 

"Ex-Looomotive"  (totter  11302)  says  that  the 
running  of  the  10  a.m.  G.  N.  B.  is  not  so  good  now 
as  it  was  before  the  acceleration,  when  they  stopped 
at  Peterboro'.  This  is  a  mistake,  as  the  time  to 
Peterboro'  from  London  is  now  88  minutes  instead 
of  90  as  it  used  to  be. 

The  question  has  been  asked— does  the  new  Scotch 
train  keep  good  timer1  Now  I  travelled  by  the 
10  a.m.  from  Edinburgh  to  -London  on  July  27th, 
with  the  following  result :— We  left  Edinburgh  at 
10  6,  6  minutes  behind  on  account  of  the  late  arrival 
of  the  Glasgow  portion,  and  reached  Berwick,  57* 
miles,  at  10.21,  4  minutes  behind.  Average  speed 
equal  46  miles  per  hour.  Leaving  Berwick  at  10.26, 
still  4  minutes  late,  we  made  a  splendid  run  to  New- 
castle, 67  miles,  which  we  reached  at  1147k,  2| 
minutes  early,  being  checked  3  times  in  the  last  5 
miles,  and  stopping  1  minute  outside  the  station ; 
average  speed  equal  4©Jf  miles  per  hour.  Left  New- 
castle at  11.55  up  to  time,  and  reached  Darlington 
punctually  at  12.41,  37  miles,  equal  48  3  miles  per 
hour.  Here  we  unfortunately  stayed  4  minutes  over 
our  time,  leaving  at  12.47,  and  reached  York  at  2.43, 
3  minutes  behind ;  44*  miles,  equal  47;7  miles  per 
hour.  Stayed  the  full  20  minutes,  and  starting  at 
3.3  p.m.,  reached  Grantham,  83  miles,  at  4^43 
punctually,  speed  equal  49  8  miles  per  hour.  We 
left  Grantham  for  the  last  long  run  of  105J  miles  at 
4.51,  one  minute  late,  and  reached  King's  Cross  at 
6.59,  one  minute  early,  giving  an  average  of  49  3. 
Thus  we  ran  from  Edinburgh  to  London  in  8  hours 
53  minutes,  with  46*  minutes'  stoppages,  therefore 
the  running  time  was  8  hours  6*  minutes. 

I  notice  two  small  mistakes  in  my  letter  (No. 
11295,  page  538).  In  line  27  of  that  letter,  for  "  60 
miles"  read  50  miles :  and  in  line  31  of  the  next 
column,  for  "  and  I  believe  it  is  so  :  still  I  know, 
&c.,  read,  "and  I  believe  it  is  bo  still ;  I  know,"  Ac. 

C.  P. 

EXPRESS  ENGINES,  &o. 

ril365.>- Bt  an  inadvertence,  and  not  a  wilful 
mistake,  in  letter  No.  11237  I  stated  2b.  17m. 
instead  of  2h.  10m.,  and  I  accept  the  corrections  as 
offered  from  several  writers.  I  had  taken  by  an  over- 
sight the  time  it  leaves  instead  of  the  time  it  arrives 
at  Grantham.  Another  correction  :  the  distance 
from  8kipton  toNormanton.is  only  36}  not  41  miles, 
as  stated  in  letter  11172,  which  I  accepted  at  the  time 
as  correct.  The  speed  from  starting  to  stopping  is 
therefore  46*  miles  per  boor.  This,  to  those  who 
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know  the  difficulties  of  tbe  road,  will  be  thought,  I 
believe,  a  rather  good  run. 

Will  "  C.  P."  give  the  length  and  the  gradient 
which  he  speaks  of  between  Peter boro'  and  Grant- 
bam  ?    It  seems  that  to  keep  time  the  single 
wheelers  mnBt  hare  7min.  more  allowed  them  in 
ascending  than  in  descending  this  incline.    This  is 
why  I,  for  one,  am  not  in  favour  of  single  driving 
wheel  engines,  especially  for  a  line  like  the  M.  R., 
because  were  they  used  here  in  ascending  the  heavy 
banks,  as  from  Skipton  to  Aisgill  Moor,  they  would 
lose  a  considerable  period  of  time  when  compared 
with  coupled  engines.    But  onoe  on  the  top  they  are 
capable  of  descending  by  the  action  of  gravity,  aided 
by  steam  power  to  a  limited  extent  at  70,  or  even  75 
miles  per  hour.    Now  I  think  it  is  more  economical 
and  safer  that  the  banks  should  be  both  ascended 
and  descended  at  moderate  speeds.  If  coupled  engines 
were  built  with  8ft.  wheels,  they  too  would  be  able 
to  descend  banks  at  excessive  speeds,  though  I  doubt 
if  they  would  ascend  as  well,  economically  speak- 
ing as  they  do  now.     Will  "  C.  P."  consider 
a  few  of  the  disadvantages  under  which  the  Pullman 
Scotchman  of  the  M.  a.  labours  when  compared 
with  the  G.  N.  E.  corresponding  train  P— (a)  The 
M.  B.  carries  the  traffic  to  Sheffield,  Leeds,  Brad- 
ford, and  Isle  of  Man.    The  G.  N.  B.  depends  upon 
its  traffic  for  through  passengers  London  to  stations 
north  of  Tork.    (b)  The  G.  N.  B.  is  only  1  and  2 
classes  :  the  M.  B.  carries  3  classes,  which  of  course 
means  more  weight,    (c)  Tbe  Settle  and  Carlisle  line 
being  only  newly  opened,  though  it  be  well  made,  Ac. , 
ii  not  yet  firmly  tried,  and  therefore  it  is  wise  to 
keep  the  time  long  rather  than  run  the  risk  of  an 
accident  which  would  not  be  likely  to  happen  on  an 
old  worked  line,    (d)  The  M.  B.  stations  at  Nor- 
man ton,  Skipton,  and  the  terminus  at  Glasgow,  and 
perhaps  other  places  that  I  cannot  speak  for,  are  in 
an  unfurnished  state,  and  therefore  likely  to  cause 
slight  delays,    (e)  The  M.  B.  only  just  having  come 
into  prominence  as  a  Scotch  passenger  line,  their 
drivers  and  other  officials  are  not  yet  thoroughly  at 
home,    if)  The  M.  B.  do  not,  and  hardly  can  know 
yet,  what  their  engines  are  capable  of  doing.  This 
is  evidenced  by  the  fact  that  in  July,  and  again  this 
month,  10  minutes  has  been  knocked  off  the  Edin- 
boro'  train.    The  day  express  is  now  lOh.  25m. 
instead  of  10b.  45m.,  as  in  May.  I  think  these  things 
being  all  taken  into  consideration  it  will  be  seen 
that  they  are  not  in  a  position  to  count  the  minutes 
as  well  as  the  G.  N.  R  .  which  has  been  working  for 
a  number  of  yean. 

As  to  "Daedalus"  (letter  11296)  I  believe  it 
would  be  absurd  to  put  the  8ft.  engines  on  the  Settle 
and  Carlisle  line,  and  he  thus  bears  oufr  my  state- 
ment, in  letter  11237,  that  "  the  coupled  engine  takes 
it  as  it  finds  it.  The  single  engine  must  nave  it  to 
its  peculiar  taste,  and  that  a  limited  one."  And  I 
plead  that  it  is  as  much  nonsense  to  ridicule  coupled 
engines  for  general  work  either  express  or  otherwise 
as  it  is  to  ridicule  single  engines  on  fairly  level  line* 
for  purely  express  traffic.  I  believe  the  M.  B.  would 
not  be  much  benefited  in  point  of  time  or  economy 
by  adopting  single  engines  in  place  of  their  coupled 
ones,  because  their  line  is  not  so  suitable  to  such 
single  drivers  as  is  the  G.  N.  B.  as  admitted  by 
*'  Dssdalus"  in  letter  11236.  With  reference  to 
letter  11297,  how  do  the  G.  N.  B.  engines,  single 
wheelers  of  all  classes,  work  up  inclines  of  1  in  200 
with  heavy  trains,  16  and  18  coaches,  summer  and 
winter?  I  do  not  ask  in  contempt— I  ask  seriously 
for  information.  I  do  not  mean  to  imply  that,  the 
G.  N.  B.  is  generally  level — I  know  it  is  not.  What 
I  do  mean  to  imply  i»  that  from  London  to  Edin 
burgh  over  the  G.  N.  B.  is  much  easier  than  on  the 
M.B.,  and  that  it  is  not  in  the  power  of  many 
persons  to  say  with  certainty  as  to  the  truth, 
that  either  the  locomotive  superintendents  of  the 
G.  N.  B.  or  tbe  M.  B.  are  wrong  iu  adopting 
single  and  coupled  driving  wheel  engines  respec- 
tively. 

J.  H.  Chalmers  (letter  H297)  says :  "  Why  are 
two  engines  put  on  to  12  or  14  coaches,  thereby  con 
euming  something  like  601b  per  mile  ?"  I  say  it  is 
not  usual  with  the  M.  3.  to  run  two  engines  with 
their  expresses.  I  know  the  Pullman  sleeping  car 
train  from  London  to  Edinburgh  and  Glasgow  can 
keep  time  with  two  Pullmans,  two  bogie  carriages, 
and  12  or  14  other  carriages.  This  has  been  done 
and  is  being  done  with  one  4-coopled  engine.  The 
-  Pullman  trains  have  been  divided  over  tbe  S.  and  C 
line,  but  still  each  is  a  good  train  ;  oftentimes  the 
Glasgow  portion  has  a  Pullman,  1  bogie,  and  7  or 
8  other  carriages.  The  Edinburgh  portion  is  a 
shorter  train,  but  still  it  has  the  same  time  as  the 
Glasgow  portion.  We  are  very  often  treated  to 
such  statements  as  "it  is  often  late  at  station  A 
but  in  time  at  station  B."  This  is  principally  on 
lines  with  single  engines.  See  letter  11300.  Here 
referring  to  the  Flying  Dutchman,  we  are  treated  to 
its  performance  when  running  down  bank  with  a 
single  engine,  losing  time  up  banks,  gaining  on  the 
workingtime  down.  The  passenger  superintendent  on 
the  G.  W.  B.  at  the  inquest  recently  held  over  tbe 
persons  killed  in  the  recent  accident  to  the  "  F.  D." 
says  57  miles  is  the  maximum  speed.  Can  the 
G.  W.  B.  passengers  or  friends  b?nr  out  this  state- 
ment, or  ought  it  to  be  amended,  thus,  "  the  maxi- 


mum speed,  according  to  the  working  time  table,  is 
57  miles  per  hour  ?' '  What  are  the  L.  and  N.  W.  B. 
single  engines  doing,  and  what  class  of  express  pas- 
senger engine  is  this  company  now  building? 

S.  T. 


[11366.] — Abbt/ming  "Eipress  Driver"  (page 
539,  letter  11299)  to  be  equally  as  right  as  "  G." 
(page  490)  in  the  expression  of  his  unbiassed  opinions 
as  to  the  respective  merits  of  Johnson  and  Stirling 
as  designers  and  builders  of  distinctive  types  of 
engines,  will  '*  Express  Driver "  or  any  of  your 
correspondents  attempt  to  bring  practical  proof  for- 
ward—" that  either  of  those  builders  has  vet 
turned  ont  the  most  perfect  form  of  looomotive  that 
they  or  any  private  firm  of  engineers  are  capable 
of  doing  ;  or  that  the  best  running  engine  is  anything 
more  than  such  modification  of  the  '  Old  Socket ' 
as  the  progress  of  the' age  has  demanded?"  In  other 
words,  science  might  be  advanced  if  the  argument  re- 
solved itself  into  the  question  of  whether  or  not 
engines  are  now  built  capable  of  attaining  any  run- 
ning speed  which  the  nature  of  the  road  renders 
compatible  with  safety.  Unless  some  practical  ques- 
tion of  this  kind  is  brought  on  the  tapis,  business 
people  like  myself  care  very  little  about  anybody's 
figures,  dates,  or  opinions  in  the  press  or  anywhere 
else,  because  however  true  they  may  be  in  any  parti- 
cular year,  they  cease  to  be  so  as  railway  or  any 
other  enterprise  advances  under  the  impulses  of  the 
traffic,  and  money-making  created  under  special 
forms  of  monopolies  protected  by  the  Act  of  Parlia- 
ment. Quia  Pal  mam  Meruit  P 

P.S. — As  an  opinion  I  will  venture  to  affirm  that 
many  engineers  are  capable  of  producing  express  or 
other  engines  much  superior  to  anything  now  in 
existence,  in  or  from  the  erecting  shops  of  the  gentle- 
men named.  Q-  P.  M. 


["11367.! — I  CANNOT  imagine  when  this  subject 
will  be  definitely  settled  to  the  satisfaction  of  all 
parties. 

After  26  years'  experience  on  the  Great  Western 
Railway  I  am  satisfied  that  there  is  no  engine  like  a 
single  one  for  fast  running,  and  I  feel  sure  that 
there  are  but  very  few  drivers  who  have  run  both 
but  will  indorse  my  opinion.  I  have  run  every 
class  of  engine  that  is  on  the  Great  Western  Bail- 
way,  and  I  have  rode  on  and  seen  a  great  many  on 
other  lines,  but  I  can  see  none  that  will  beat  the 
8ft.  single  engines  of  tbe  Great  Western  Railway 
Lightning,  Sultan,  and  Emperor  class,  broad  gauge. 
Of  course  they  make  plenty  of  steam,  run  steady 
and  are  light  on  coal,  considering  the  weight  they 
draw. 

As  regards  speed  I  can  but  say  the  same 
has  been  said  times  before,  that  they  are  the  fastest 
running  engines  in  the  world— these  engines  run  the 
Flying  Dutchman— and,  I  believe,  this  train  is  tbe 
most  punctual  train  running,  and  I  am  certain  that 
it  is  not  the  engine's  fault  if  time  is  not  kept.  I 
have  nin  from  Padd'ngton  to  Slough,  with  the 
Flying  Dutchman,  in  18  minutes  from  time  of 
starting  (18  miles),  and  to  Swindon,  77j  miles,  in 
79  minutes,  and  it  could  be  run  in  less  time  if 
required— iu  fact,  I  can  say  without  a  doubt  that 
the  speed  was  never  known  that  they  could  gravel 
at.  They  require  about  6  or  8  coaches  on  to  keep 
them  steady.  It  must  also  be  borne  in  mind  that 
this  train,  the  Flying  Dutchman,  receives  a  very 
great  cheque  at  Didoot  Station,  as  it  has  to 
run  through  the  shed,  and  the  speed  is  reduced  to 
15  or  20  mile*  per  hour.  This  is,  I  consider,  equal 
to  a  loss  of  5  miles,  could  her  ordinary  speed  be 
maintained.  Old  Dutchman. 


passing  through  them,  and  this  depends,  of  couth, 
on  the  rapidity  of  the  motion.  If  the  velocity  of  the 
draught  and  the  heat  at  the  smoke-box  end  of  a 
standing  engine  be  noted,  and  the  engine  then  ran 
till  the  amount  of  gases  passing  through  the  tabes 
has  become  doubled,  it  will  be  found  that  the  heat 
has  also  been  doubled  ;  and  this  increment  of  tempera- 
ture continues  to  take  place,  until  at  high  speeds 
the  fire-box  surface  is  very  little  better,  foot  per  foot, 
than  the  tube  surf  aoe.  With  the  sharp  blast  nsed  in 
the  Great  Northern  engines  their  relative  effieacv  si 
60  miles  an  hour  would  not  probably  be  more  than  about 
1-15  to  1,  instead  of  3  to  1,  as  stated  by  Mr.  Chalmers. 

Alt  B. 

EXPRESS  ENGINES— B.  and  32.  LUTE. 

11369.)— I  cannot  help  calling  attention  to  the 
direct  contradiction  which  arises  between  the  letter 
of  your  correspondent  "  B.  and  E."  (11300,  p.  539). 
and  the  evidence  of  Mr.  Walton,  superintendent  of 
the  B.  and  E.  line,  given  at  the  inquiry  into  tbe  late 
Long  Ash  ton  accident.  Referring  to  the  speed  of 
the  "Flying  Dutchman,"  "  B.  and  E."  writes :- 
"  It  is  often  a  quarter  of  an  hour  or  more  late  at 
Taunton,  and  yet  gets  to  Exeter  to  time."  Mr. 
Walton, however,  said  in  his  evidence,  that  "driven 
had  rules  against  making  up  lost  time,  and  with  such 
a  train  as  the  fast  express  they  considered  it 
impossible  to  make  up  time.  They  went  as  fait  ai 
they  could,  and  they  could  not  do  more."  I  may 
add,  that  personally,  I  have  known  this  train  to 
make  up  two  or  three  minutes. 

Mr.  Walton  says,  further  on,  "  that  he  knows  of 
no  train  going  at  60  miles  per  hour,  nor  at  60." 
This  again  appears  to  me  to  be  rather  the  reverse  of 
what  we  have  heard  during  the  discussion  on  this 
subject.  W.  E.  H. 


FRIEN  D  8H 1TP. 

[11370.}— Although  I  tdo  not  presume  to  rank 
myself  among  your  "  able  correspondents"  yet  I 
could  not  forbear  writing  these  few  lines  in  honour 
of  that  noble  virtue,  which  has  so  specially  attracted 
the  attention  of  "  Nonnullus  "  (letter  11320).  When 
writing  of  friendship  one  should  not  wander  into 
fanciful  expositions  of  its  worth  (upon  theory  only), 
without  having  experienced  its  effect*  upon  the 
mind  and  character  and  partaken  of  its  happiness. 
I  have  done  so,  and  thus  perhaps  may  be  justified  in 
extolling  its  praise.  How  often  is  this  word  per- 
verted, misapplied,  and  scandalised  by  the  cold  and 
formal  usage  of  society,  and  tbe  phrase  he  u  a 
friend  of  mine"  applied  to  the  acquaintance  of 
yesterday,  and  familiarly  used  by  those  who  never 
knew  what  friendship  meant  or  in  what  its  charms 
consist !  Friendship  is  the  binding  together  of  souk 
in  an  indissoluble  union,  and  in  its  higher  aod 
nobler  sense  is  Godlike ;  it  is  a  state  of  rontnal 
benevolence  and  reciprocal  affection,  embracing 
all  that  is  grand  and  noble  in'  man  thinking 
but  good,  abounding  in  charity,  working  in  love. 
And  here  I  may  state  my  opinion  that  friendship 
is  more  often  to  be  found  where  tastes  and  occu- 
pations differ — for,  as  is  evident,  in  such  instances 

to  mortal  foe,  envy,  is  less  likely  to  intrude. 
Alas!  what  bitter  testimony  conld  be  borne  to  the 
destruction  worked  by  that  insinuating  passion  as 
it  steadily  enslaves  the  will  and  soul  of  its  unhappy 
victim !  Humility  alone  can  overcome  its  P0*": 
As  envy  is  death  to  friendship  bo  confidence,  fuu 
and  unhesitating  confidence,  is  the  life,  the  test  ot 
its  existence.  How  sweet  and  pare  a  pleasure  to  reei 
the  manly  grasp  of  the  hand,  to  look  into  that  face 
beaming 
friend!" 


[11368.]— Since  sending  in  my  last  I  have  learned , 
on  good  authority,  that  the  new  Midland  Oft.  8in. 
engines  have  17in.  and  uot  18in.  cylinders,  as  stated 
by  the  writer  of  letter  11275  in  asking  for  infor- 
mation about  their  tractive  force.  This,  of  course, 
materially  alters  the  case  and  vitiates  the  figures,  I 
therein  gave.  The  tractive  force  of  such  an  engine 
would  be  only  8,6701b.,  with  1001b.  effective  pressure 
in  tbe  cylinders  against  9, 3561b.,  developed  by  the 
Great  Northern  machines.  The  former  company 
are,  I  am  given  to  understand,  building  some  engines 
with  17iin.  x  26in.  cylinders  and  6ft.  6in.  drivers. 

Mr.  Chalmers  in  his  last  week's  letter,  speaking  of 
the  question  of  heating  surface,  says  in  effect  that 
the  Great  Northern  go  in  for  fire-box  surface,  while 
the  Midland  prefer  tube  surface  ;  and  that  3  feet  of 
the  former  are  worth  1  foot  of  the  latter.  Now,  this 
statement  is  wrong  in  every  particular.  Firstly,  the 
Midland  have  actually  more  fire-box  surface  than  the 
Northern ,  in  the  proportion  of  125  to  122  square  feet ; 
and  secondly,  it  is  a  very  great  mistake  to  imagine 
that  the  firebox  surface  is  so  much  more  efficacious 
than  the  tube,  as  Mr.  Chalmers  would  find  if  he  were 
rash  enough  to  design  and  build  a  locomotive  under 
such  a  belief.  Granted  that  in  a  standing  engine 
the  relative  steam-producing  power  of  the  fire-box, 
and  tubes  would  be  somewhat  as  stated  ;  but  set  the 
engine  going  and  a  very  different  state  of  things 
would  speedily  be  experienced,  for  the  efficacy  of  the 
tubes  is  in  proportion  to  the  amount  of  heated  gases 


with  honesty  and  love,  and  say  "My 

When  sorrow  preeaeth  down  my  sonl, 
To  seek  thy  pity  and  confiding  love 
I  turn,  assured  of  comfort  and  relief. 
Happy  is  it  to  feel  you  have  a  friend  who  in  ram 
r  sunshine,  trial  or  prosperity,  is  ever  the  same, 
ipplyingwhat  yon  need,  receiving  of  701nr,'l!u„ 
ance.    He  who  has  not  tasted  of  friendship  s  joyj 


dance,    new  no  uu  m»»  m»k»  ui  — r  - 
has  yet  to  experience  the  purest  delight  T0°°~~U 
to  man.    "  Felices  tor  et  amplius  qnos  irrnpta  tenei 
copula."  Konfouolous. 
Dublin. 


AFFIXING  STEMS  TO  MEEBBOHATJM 
PIPES. 

[11371.]— Th»  extremely  fragile  nature  of  tt> 
substance  known  to  chemists  as  a  "  "'io*to^,^ 
neeia,"  and  more  popularly  designated  meerscnaw» 
— sea-foam — must  be  familiar  to  everybody. 

So  liable  is  it  to  fracture  that  even  the  most ^care- 
fully regulated  force  which  can  be  applied  tberew 
not  unfrequently  results  in  breakage,  and  by  res. 
of  the  above  disqualification  of  this  body 
culty  oft-times  arises  a?  to  the  best  method  w  ■*> 
adopted  iu  fixing  the  stems  to  meerschaum  P'Pf* 
This  difficulty  is  experienced  even  by  the  skiWJ 


workers  eugaged  in  the  pipe  manufacture, 
mainly  od  account  of  the  brittlo  nature  of  mew; 
schaum  the  purposes  to  which  this  beautiMm««"? 
could  otherwise  be  applied,  are  of  netesiity  umu*» 
both  as  to  kind  and  number. 
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Having  carefully  thought  over  the  conditions  of 
these  drawbacks,  a  plan  eventually  suggested  it- 
self to  my  mind,  which,  on  account  of  ita  extreme 
simplicity,  facility  of  execution,  and  invariably 
satisfactory  results,  I  venture  to  regard  as  worthy  a 
more  general  trial,  and  probably  equal  appreciation 
as  in  my  own  case. 

The  transverse  breaking  strain  of  meerschaum 
being  so  very  small,  the  question  naturally  presents 
itself :— How  is  it  possible  to  obtain  at  one  and  the 
same  time  a  firm  union  between  pipe-stem  and 
bowl,  attended  by  comparative  immunity  from  frac- 
ture during  the  process  of  fastening  in  the  former? 
The  material  called  tinfoil  answers  fully  all  the 
conditions  required  to  be  satisfied,  when  used 
in  accordance  with  the  method  which  I  will 
next  briefly  describe.  The  shaft  of  the  pipe 
having  been  bored  out  to  the  desired  degree  is 
slightly  grooved  or  furrowed— either  transversely 
after  the  fashion  of  an  ordinary  screw  thread,  or 
longitudinally  like  a  gun-barrel,  and  an  opposite 
form  of  catting  is  next  effected  upon  the  exterior  of 
the  selected  stem.  A  little  practice  will  best  regulate 
the'extent  of  the  furrows  aud  grooves,  to  be  impressed 
upon  the  internal  surface  of  the  pipe-shaft,  and  the 
exterior  of  the  stem.  No  general  rule  can  well  be 
given  in  a  short  account  of  the  process.  We  now 
wrap  round  the  end  of  the  stem,  next  the  bowl, 
successive  tnrns  of  the  foil,  tightly  at  first,  but  after 
about  six  turns  more  loosely  so  as  merely  to  lie  in 
contact  with  the  subjacent  layers  of  the  material, 
and  the  above  process  must  be  continued  until  a  pad 
of  sufficient  thickness  has  been  formed  so  as  to  some- 
what loosely  enter  for  a  short  distance  down  along 
the  shaft. 

By  tnrning  the  stem  round  in  such  a  way  as  to 
bring  the  grooves  opposite  the  ridge  or  the  reverse, 
and  then  firmly  pushing  the  stem  towards  the  bowl, 
a  very  effective  grip  can  be  obtained  between  the  two 
part*,  stem  and  shaft  of  the  pipe,  and  some 
moderately  sharp  blows  may  even  be  struck  upon 
the  distal  end  of  the  stem  with  a  small  mallet,  the 
better  to  fore*1  it  along  the  shaft.  Finally,  the  foil 
may  be  pushed  in  tightly  around  tho  stem  by  means, 
of  any  suitable  instrument,  and  the  union  will  be 
found  very  complete,  as  the  cohesion  set  up  between 
the  foil  and  tho  soft  internal  surface  of  the  shaft  is 
of  a  considerable  degree,  and  does  not  lessen  with 
time.  If  the  end  of  the  pipo  shaft  be  now  trimmed 
tip  with  a  knife  or  file,  an  nppearance  will  be  given 
to  the  whole,  precisely  similar  to  a  stem  set  in  a 
tightly  fitting  metal  collar,  and  so  far  as  I  myself 
have  tried  out  the  experiment  the  result  will  be  of  a 
roo«t  satisfactory  kind. 

The  mmlus  operandi  of  the  above  device  would 
seem  simple  enough  ;  nor,  it  appears  to  me,  have  we 
Tery  far  to  seek  for  its  cause.  I  have  already 
alluded  to  the  extremely  slight  force  which  can  with 
impunity  be  applied  to  meerschaum  ;  the  case  is 
otherwise,  however,  when  regulated  in  the  wav  I 
bare  herein  proposed.  Tho  layers  of  tinfoil,  when 
tightened  up  around  the  stem,  arecapableof  residing 
a  very  considerable  amount  of  tension,  and,  there- 
fore, the  force  impressed  upon  the  end  of  the  stem 
in  order  to  fasten  it  well  into  the  shaft  of  the  pipe, 
is  chiefly  expended  in  overcoming  the  obstacle  which 
the  "pad"  of  the  foil  presents,  and  which,  being 
gradually  and  equally  compressed,  exerts  moderate 
bat  sufficient,  pressure  upon  the  inside  of  the  shaft  to 
bind  it  firmly  to  tho  stem.  It  will  be  found  that  the 
first  few  "  turns  "  upon  the  stem  become  ruptured  as 
soon  as  the  pressure  is  applied  thereto,  in  order  to 
drive  it  home:  and  in  this  way.  the  foil  gets  well 
wedged  into  tho  grooves  upon  the  interior  of  the 
pipe-shaft,  thus  giving  extra  security.  Regarding 
the  method  b'm.vo  set  forth,  as  a  simple  expedient 
for  overcoming  one  from  amongst  the  many 
difficulties  attendant  on  the  practical  working  of  the 
beautiful  alheit,  at  times  refractory  substance  in 
question,  I  have  been  led  to  think  a  short  account  of 
the  same  might  not  prove  wholly  devoid  of  interest 
to  some  at  least  of  the  readers  of  this  journal :  and 
it  is  open  to  everybody  to  make  a  practical  trial  of 
the  plan  I  hnve  suggested,  as  the  experiment  can 
readily  be  mado  with  any  old  meerschaum  pipe- 
bowl.    J.D.S. 

MTJ8ICAI1  EDUCATION  IN  ENGLAND. 

[1 1372.]— If  we  stick  to  the  Cext,  I  say,  there  is  as 
xnuoh  if  not  more,  musical  education  in  England  as 
on  the  Continent ;  but  according  to  some  of  the 
letters  on  this  subject,  it  is  not  so  much  the  musical 
education  a  •  tho  love  of  music  that  is  inferred  as 
belonging  to  our  tril  bona  ami*.  Well,  if  we  look  at 
the  children  first,  we  shall  find  them  fond  of  music 
of  any  kind.  If  our  School  Board  officers  would  dis- 
guise themselves  as  organ-men  and  play  up  in  our 
poor  localities,  they  would  draw  the  youngsters  out 
of  their  lairs,  and 'lead  them  daneing  and  singing 
riaht  up  to  tho  school  door.  «tc.  But,  take  children 
who  attend  Sunday  school,  we  find  them  L.vers  of 
singing,  and  it  is  a  pleasure  to  hear  them  at  it  at 
home  in  pieces  that  do  not  allow  of  loud  declamation. 
Teachrrs,  please  take  notice,  there  is  nothing  so 
shocking  as  a  loud  unruly  hymn,  whether  addressed 
to  children  or  adnlts.  Do  they  have  musical  festi- 
vals cn  the  Continent  that  will  vie  with  our  Crystal 
Palae  "Tonic  Sol-fa"  children's  concerts r  Do 


they  train  the  female  voice,  and  use  it  as  wc  do,  or 
are  the  choruses.  See.,  given  forth  like  a  brass 
band  supplemented  with  falsetto  voices?  Now, 
when  wo  talk  of  expression,  what  isitP  It  is  put- 
ting the  right  note  in  the  right  place  and  with  modu- 
lation. Then  expression  may  mean  the  style  of  the 
composition,  or  the  feeling  with  which  it  is  sung. 
Now,  mark  the  old  masters  who  had  hut  two  or 
three  marks  of  expression.  Ah  !  .  .  .  we  have  only 
to  keep  the  time  and  the  thing  is  done.  Again, 
mark  the  modern,  and  we  find  that  the  passion  of 
the  moment  is  the  circumstance  that  rules  the  per- 
formance. Take  the  subject  away  and  w;hat  is  there 
to  desire  in  the  mere  composition  ?  This  ought  not 
to  be.  Over-education  is  not  good  for  the  ear. 
Helmholtz  infers  :  Mind  you  don't  learn  too  much  or 
you  may  hear  a  company  of  fifths  and  harmonics 
interfering  with  the  full  tones  of  which  they  form  a 
part.  This  means  don't  be  too  clever,  but  be  natural, 
and  thus  be  able  to  judge  who  sings  or  performs 
on  an  instrument  best.  The  English  will  always 
sing  their  beloved  Handel  the  best,  and,  I  think, 
from  what  little  I  have  heard  of  Wagner's  music, 
that  he  will  have  to  come  here  for  his  voices.  I  beg 
pardon  for  the  next  observation,  but  many  of  the 
soloists  from  the  Continent  have  defective  ears  and 
cannot  sing  in  tune ;  the  orchestra  has  been  obliged 
to  come  down  to  their  pitch,  and  that  has  not  always 
been  the  thing.  I  have  heard  they  are  tolerated 
because  of  their  good  acting.  Now,  it  is  this  very 
singing  out  of  tune  that  may  make  th^ir  performance 
so  interesting,  in  the  same  manner  that  some  instru- 
ments are  purposely  left  or  made  untuneful  that  ears 
may  be  tickled.  I  heard  a  gentleman  the  other 
night,  not  far  from  our  publishing  office,  who  could 
not,  or  would  not,  sing  in  tune  ;  well,  the  people  were 
delighted,  so  was  not  I,  but  here  we  join  issue,  for 
the  English  did  approve  of  our  signor,  and  what 
more  do  you  want  ?  Fiddler. 

ORGAN  BUILDING. 

[11373.]— Seeing  that  many  amateurs  wish  to 
display  their  pipes,  I  have  arranged  four  good  slopes 


'1  4-  


for  the  groundwork,  to  be  arranged  in  the  front  and 
two  ends.    The  design  needs  no  further  explanation. 

Joseph  William  FenneU. 


PEDAL8  AND  PEDAL  ACTION. 

To  Mr.  Kei.lt  (Liverpool). 

[11374.]— Your  letter  11315,  "The  Pedals  and 
Pedal  Action,"  has  partially  answered  an  un- 
answered query  of  mine  (26519),  respecting  the  ap- 
plication of  pedals  to  a  piano  (cottage).  Can  you 
furnish  such  additional  information  as  will  enable 
mo  to  do  tho  same  as  simply  as  possible  ?  I  should 
also  like  to  know  the  proper  length  of  the  CO  pedal 
from  the  centre  of  register-rail  to  heel-pin  ;  also  the 
depth  of  register-rail,  and  depth  of  slots,  and  the 
dimensions  of  pedal  frame. 

Henry  J.  Rummens. 
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IRREGULAR  YARN. 

[11375.]— It  so  often  occurs  that  merchants  com- 
plain of  the  uuovoiuiess  and  irregularity  of  yarn 
supplied  to  them  that  I  am  iuducod  to  ask  you  to 
lay  before  your  readers  the  following  remarks  which 


I  hope  may  hare  tho  effect  of  mitigating  the  evils 
complained  of. 

It  is  generally  stated  by  practical  spinners  that 
a  uniform  twist  is  put  into  yarn  by  an  invariable 
speed  of  the  flyer.  That  that  is  an  error  it  is  the 
object  of  this  paper  to  show.  Some  10  or  12  years 
since  a  person  patented  an  idea  for  running  yarn 
through  tubes  placed  intermediately  between  the 
two  ends  of  the  thread,  and  by  revolving  these  tubes 
at  a  high  rate  of  speed  he  thought  he  could  double  or 
twist  much  quicker  than  by  the  ordinary  method. 
This  plan  was,  however,  found  to  be  worthless,  no 
twist  whatever  being  put  into  the  yarn.  The  flyer 
of  the  ordinary  frames  is  just  as  useloss  for  twisting 
pnrpo-es  as  the  tubes  mentioned  above,  and  is,  in 
fact,  but  a  modification  of  them.  As  it  is  impossible 
to  introduce  twist  between  the  delivering  and  receiv- 
ing euds  of  the  yarn,  it  is  apparent  that  it  mnst  be 
put  in  by  the  revolving  bobbin,  aad  this  will  be 
further  illustrated  by  the  following  figures,  which 
also  show  the  difference  between  frame  yarn  spun 
with  bobbin  leading  and  flyer  leading.  In  the  one 
case  the  twist  put  in  is  invariable,  and  in  the  other 
irregular.  In  the  first  instance  it  must  be  noted 
that  a  winding  on  and  a  twisting  motion  cannot 
take  place  simultaneously.  I  will  first  suppose  that 
a  bobbin  is  leading,  making  9  revolutions  to  8  of 
the  flyer.  It  is  certain  that  if  8  revolutions  of  the 
bobbin  takes  place  in  the  same  time  as  the  8  of  the 
flyer  that  no  winding  on  can  occur,  aud  twist  is  the 
result,  so  that  I  have  8  revolutions  resulting  in 
twist  and  no  winding  on,  and  1  in  winding  on  and 
no  twist.  When  the  bobbin  increases  to  twice  its 
originnl  circumference  the  conditions  are  somewhat 
altered,  but  no  variation  takes  place  in  the  twist  as 
the  flyer  still  makes  8  turns  to  8 J  of  the  bobbin,  and 
as  the  }  turn  is  put  on  to  the  bobbin  the  twists  pat 
into  tho  yarn  are  still  8.  Not  so,  however  if  the 
flyer  leads  ;  we  have  then  an  irregular  twist.  Taking 
the  revolutions  of  the  flyer  at  9,  bobbin  8,  result  ot 
twistS,  and  winding  on  1.  Suppose  bobbin  to  in- 
crease to  twice  original  circumference,  we  have  flyer 
9,  bobbin  8},  $  turn  put  on  to  bobbin,  leaving  result 
twist  8\  or  difference  of  J  turn  more  twist  in  a  given 
length  of  yarn  with  flyer  led  frames,  increase  of 
bobbin  from  1  to  2,  and  so  in  proportion. 

K.  T.  A. 


EXPANSION. 

[1 1376.]— On  page  399  of  the  English  Mechanic, 
Mr.  F.  J.  Bramwell  says  that  on  locomotives  con- 
siderable, although  imperfect,  expansion  is  effected 
by  the  link  motion.  I  cannot  understand  how  tho 
link  motion  effects  the  expansion.  I  always  under- 
stood it  was  effected  by  the  lap,  on  the  slide  valve, 
no  matter  whether  there  is  lick  motion  or  not.  The 
theory  of  expansion  and  the  means  by  which  it  is 
effected  will  greatly  oblige  Dobson. 


ELECTRICAL  MACHINES. 

'L11377.1 — It  is  quite  evident  that  most  of  those 
who  use  these  machines  only  waut  to  perform  the 
usual  experiments  with  them,  and  do  not  really 
require  a  machine  which  will  give  what  is  called  a 
negative  as  well  as  positive  electricity.  For  the 
comfort  of  such,  as  well  as  to  save  expense,  I  beg  to 
inform  them  that  there  is  not  the  slightest  need  to 
follow  tho  bocks  and  put  glass  supports  to  the 
rubber  and  uprights.  Any  well-seasoned  wood  will 
do  much  better,  but  it  is  well  to  varnish  the  caps 
which  go  on  the  cylinder  with  red  sealing-wax 
varnish.  The  flap  should  be  plain  black  t-ilk,  and 
the  great  error  is  putting  too  much  amalgam  on  the 
rubber,  and  working  the  machine  too  fast.  Perhnps 
it  may  prove  of  use  to  somebody  to  mention  that 
the  most  delicate  electroscope  is  a  long  cat's 
hair  fixed  by  tho  thick  end  to  the  top  of  a  cone  of 
black  sealing-wax.  The  hair  should  be  electrified 
positively  for  experimenting.  It  is  wonderfully 
delicate,  and  I  used  it  for  a  great  number  of  experi- 
ments I  made  on  the  production  of  negative  or 
positive  electricity  by  the  contact  of  different  sub- 
stances. E.  T.  Scott. 

SPEEDING  WHEELS  AND  PULLEYS. 

[11378.]— As  I  have  seen  queries  in  your  paper 
asking  for  rules  to  calculate  the  speed  of  pulleys,  I 
Bend  you  those  which  I  have  tested  in  practice  and 
found  accurate  : — To  find  the  number  of  teeth  in  a 
gear  wheel  revolving  at  a  given  speed  :— Multiply  the 
speed  of  the  driving  wheel  in  revolutions  per  minute 
by  the  number  of  teeth  it  contains,  and  divide  by  the 
speed  of  the  driven  wheel,  and  the  quotient  is  the 
number  of  teeth  required.  Example  :— If  a  wheel 
contains  fifty  teeth  and  makes  twenty-five  revolu- 
tions per  minute,  what  number  of  teeth  must  a 
wheel  contain  to  gear  into  the  first,  if  it  make  125 
revolutions  per  minute?  50  x  25  =  1250  +■  125  =  10, 
the  answer.  For  pulleys,  or  band  wheels,  the  rule 
is  the  same,  except  that  the  diameter  of  the  wheel  is 
taken  instead  of  the  number  of  teeth.  Example  :— 
A  driving  wheel  is  24in.  in  diameter,  and  makes  120 
revolutions  per  minute ;  what  size  of  pulley  must 
be  used  to  obtain  sixty  revolutions  per  minute? 
120  x  21  =  2880  +  60  =  48,  tho  answer.  Another 
rule,  which  will  answer  whether  we  employ  a  single 
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pair  or  two  pain  of  pulleys,  is  as  follows  : — Diride 
the  speed  required  by  the  speed  of  the  driving 
shaft,  and  the  quotient  will  be  the  proportion  between 
the  revolutions  of  the  driving  shaft  and  the  revolu- 
tions required.  Then  take  any  two  numbers  that 
will,  when  multiplied  together,  give  a  product  equal 
to  that  proportion  ;  one  of  such  numbers  will  form 
the  relative  proportion  between  the  sizes  of  the  first 
pair  of  pulleys,  while  the  other  numbers  will  form 
the  relative  proportion  between  the  sizes  of  the  other 
pair.  Example  : — It  is  required  to  run  a  machine 
at  1,200  revolutions  per  minute,  the  driving  shaft 
making  120  revolutions  per  minute.  What  sizes  of 
pulleys  should  be  wed?  1200  +  120  =  10.  Then r— 
5  x  2  =»  10,  or  4  x  2J  -  10  ;  so  that  the  proportion 
being  10  to  1,  we  may  nae  two  wheels  of  any  sixes, 
provided  that  the  one  on  the  driving'  shaft  is  ten 
times  as  large  as  the  one  on  the  machine.  Or  since 
5x2  =  10,  we  may  place  on  the  driving  shaft  a 

SuUey  5ft.  diameter  and  belt  it  to  one  of  1ft. 
iameter,  thus  forming  the  proportion  between  the 
first  pair  of  wheels,  or  5  to  1.  The  next  pair  of  pulleys 
must  be  in  the  proportion  of  2  to  1,  that  is  to  say ,  we 
may  belt  together,  a  2ft.  and  a  l  ft.  pulley,  a  4  and 
a  2ft. ,  or  any  others,  so  that  one  is  twice  as  large  as 
the  other.  Again,  since  4  x  2\  —  10,  our  first  pair 
of  pulleys  may  have  the  proportion  of  4  to  1,  and  the 
second  pair  the  proportion  of  2}  to  1,  or  vice  versa, 
as  circnmstanoes  may  require.  It  is  obvious  that, 
when  the  speed  of  the  driving  shaft  is  less  than  the 
speed  required,  the  larger  pulley  of  each  pair  must 
be  used  aa  the  driving  wheels. 

An  Old  Mechanic. 


DEW  AND  DEFINITION.  ■ 

[11379.  j— I  reply  to  letter  11284,  without  claim- 
ing the  adjective  uted  by  your  correspondent,  that 
observing  for  many  years  with  reflectors  I  have 
never  been  troubled  by  the  deposition  of  dew  on  the 
speculum  itself  ;  of  course,  if  that  happened  definition 
would  be  totally  absent.  Occasionally,  but  very 
rarely,  I  have  found  a  slight  deposit  in  the  diagonal 
plane  or  reflecting  prism.  Henry  Pratt. 


EXPERIMENTS  IN  TELEPHONY. 

[11380.]— As  a  matter  of  justice  let  me  ask  you  to 
let  the  readers  of  the  English  Mechanic  know 
that  every  one  of  the  experiments  named  in  your 
leading  article  of  to-day  on  Telephony  was  produced 
at  my  lecture  of  the  24th  nit.,  at  South  Kensington. 

The  inclusion  of  a  harmonium  reed  in  the  circuit 
was  new  to  me  personally.  Though  it  is  my  princi- 
ple to  abstain  from  contests  of  priority,  the  reed, 
with  attached  style  of  aluminium,  dipping  in  a 
mercury  cup,  is  the  work  of  my  own  hands,  and  has 
served  me  well  for  some  time. 

The  drum-bead  vibrator  is,  I  believe,  due  to 
Re  ass  ;  though  Prof.  Bell  may  have,  no  doubt,  con- 
structed it  quite  independently,  as  in  the  former 
case. 

Prof.  Gray's  very  ingenious  instrument  I  have 
exhibited  in  working  order,  both  at  the  conference 
and  at  the  said  lecture. 

Had  yon  been  able  to  insert  my  short  letter  naming 
the  subjects  of  the  lectures,  perhaps  some  of  your 
readers  might  have  wished  to  see  the  experiments. 

W.  H.  Stone. 

Deaa's-yard,  August  11,  1876. 
[We  cannot  settle  points  of  priority :  but  Prof. 
Bell's  paper  was  read  on  May  25  last.— Ed.] 


AN  INTERESTING  OPTICAL 
EXPERIMENT. 

[11381.]— Your  readers  will  be  interested  in 
trying  the  following  experiment.  Close  one  eye, 
place  a  tube  or  roll  of  paper  to  the  open  eye,  look 
through  it  at  any  object,  place  an  open  hand  edge- 
wise at  the  side  of  the  tube  opposite  the  closed  eye, 
open  the  closed  eye  and  the  object  looked  at  will 
appear  to  be  seen  through  the  solid  hand.  This  is  a 
very  simple,  very  striking,  and  very  little  known 
experiment,  and  is  likewise  very  difficult  of  explana- 
tion on  optical  principles.  T.  P.  Barkaa. 

Newcastle-on-Tyne,  August  10. 


MAGIC  SQUARES. 
(11382.]-^'  Field  Gdnner"  has  missed  his 
mark  in  aiming  at  magic  squares  with  an  even 
number  Getters  11263,  page  513,  and  11292,  page 
537) ;  the  diagonal  rows  are  all  wrong — the  sum  of 
each  diagonal  should  be  equal  to  the  sum  of  any 
other  column ;  if  not,  the  square  is  not  perfect.  I  have 
sent  three  squares  (if  you  think  fit  to  insert  them), 
the  sum  .of  each  column  in  each  square,  whether 
vertically,  horizontally,  or  diagonally,  is  the  same. 
One  is  in  answer  to  a  query  asked  some  time  ago 
(as  yet  unanswered),  from  1  to  100,  and  the  other 
two  are  from  1  to  36.  The  sum  of  any  quarter  in 
the  square  No.  2  is  equal  to  the  opposite  quarter 
diagonally ;  and  all  the  middle  terms  within  the 
boundary  of  the  outside  terms  form  another  square ; 
the  sum  of  one  quarter  of  this  smaller  square  is 
equal  to  the  sum  of  any  other  quarter,  and  also  equal 


to  the  sum  of  the  4  middle  terms.    T  am  afraid  I 

have  already  trespassed  too  much  on  your  columns, 

but,  if  our  Editor  will  kindly  allow  me  space,  I  will, 

on  a  future  occasion,  send  a  perfect  square  of  256 

terms,  and  explain  the  modus  operandi. 

From  1  to  100. 
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From  1  to  36. 
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Joseph  Jewsbury. 

Brookfields,  Birmingham,  Aug.  7th,  1876. 


of  the  dots  called  dinresis  or  dieresis  ("  Imperial 
Dictionary  ") ,  which  we  8"e  in  the  name  Bootes,  which 
there  signifies  that  the  word  is  to  be  pronounced  m 
three  syllables  (not  so  pointed  in  the  "Imperial 
Dictionary").  John  Browning  is  right  in  saving  that 
the  two  dots  are  only  a  pien  to  represent  the  small e 
in  German  (see  letter  11281),  for  if  a  word  is  printed 
in  capitals,  the  E  is  always  inserted,  but  u  quite 
wrong  in  thinking  that  the  e  and  the  Umlaut  can  be 
nsed  indifferently,  and  the  ease  in  question  is  ooo 
where  it  would  be  a  gross  blunder  to  use  the  dots 
over  the  "  n"  as  the  pronunciation  of  the  word,  would 
be  an  impossibility. 

Since  writing  the  above  I  have  met  a  friend  who 
used  to  be  employed  at  Munich  in  the  same  establish- 
ment as  Fraunhofer  himself,  and  has  seen  his  signa- 
ture scores  of  times  attached  to  drawings  of  optical 
work,  Ac,  and  he  says  the  name  was  as •  frequently 
•spelt  Frauenhofer  as  Fraunhofer.  Indeed,  the  latter 
is  only  a  contraction,  and  practically  maka 
scarcely  any  perceptible  difference  in  the  pronuncia- 
tion. J.  K.  P. 


[11383.}— I  have  found  two  magic  squares  (the 
first  containing  the  numbers  1  to  16 ;  and  the  second, 
the  numbers  1  to  81)  ;  which,  I  believe,  possess  a 
larger  number  of  remarkable  properties  than  those 
which  have  already  appeared  in  the  Mechanic.  The 
two  tables  are  as  follows  :— 
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la  the  first  square— (I.)  The  sum  of  any  row  of  4 
numbers,  vertical,  horizontal,  or  diagonal  is  34. 
(II.)  The  sum  of  any  4  numbers  forming  a  square 
wherever  taken  is  34.  In  the  second  square  the  pro- 
perties are  obtained  from  those  of  the  first  by  read- 
ing 9  instead  of  4,  and  389  instead  of  34.  Probably 
a  similar  square  could  always  be  formed  containing 
the  numbers  1  to  x*,  in  which  case  the  number  4 
would  evidently  be  replaced  by  zs,  and  number  34 
by  the  expression  i  a*  (x*  x  1).  Perhaps  a  rule 
might  be  found  by  which  such  squares  could  in  every 
case  be  formed. 

Honiton,  Devon.  A.  M.  Mantell. 

P 1 38 1.1 — It  may  perhaps  be  of  interest  to  some  of 
your  readers  to  know  that  the  subject  of  magic 
squares  appears  to  have  attracted  the  attention  of 
mathematicians  from  a  very  early  period  (see  "  En- 
cyclop.  Britan.,"  "  Magic  Spares").  The  example 
instanced  by  "  E.  J.  B."  is  introduced  by  Albrecht 
Diirer  in  his  "Melancholia,"  the  only  difference 
being  in  the  order  ef  the  lines,  which  are  there 
arranged  as  follows : — 


16 
5 
9 
4 


2 
11 

7 
14 


August  13, 1876. 


B.A.T. 


FHAUNHOPSH. 

[11385.]— Without  wishing  to  provoke  another 
"  controversy,"  as  somebody  called  it,  on  the  sub- 
ject of  spelling,  I  wish  to  remark  that  whereas  the 
plural  of  the  German  Fran  is  Franen,  and  my  little 
pocket  dictionary  (Burckhardt)  contains  23  compound 
substantives,  all  beginning  with  Frauen — as  e.g., 
Frauenhaar— maiden  hair,  and  Frauenzimmer— a 
young  lady,  it  would  in  my  case  require,  "your  re- 
viewer "  notwithstanding,  not  any  German,  but  one 
for  whose  authority  I  had  some  respect,  to  convince 
me  that  spelling  it  Fraueuhofer  would  be  an  "  odd 
mistake,'  or  any  mistake  at  all  (see  letter  11279). 
Of  course  bo  written  it  would  be  a  word  of  four 
syllables— viz.,  Frau-en-bo-fer.  To  write  the  name 
Fraunhofer  would  be  simply  absurd,  because  no 
human  jaws  or  lips  could  be  so  contorted  as  to 
express  the  sounds  represented  by  the  letters  thus 
arranged  and  made  into  a  three- syllable  word.  The 
dots  over  the  vowels  a,  o,  and  u  in  German,  called 
the  Umlaut,  or  around-sound,  are  the  precise  opposite 
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{Continued  from  page  512.) 

[11386.]— The  unparalleled  extensiveness  and 
vast  importance  of  the  manufactures  of  Manchester 
have  raised  it  to  the  rank  of  the  first  manufacturing 
emporium  in  England— indeed  in  the  world.  Man- 
chester has  always  been  noted  for  the  various 
branches  of  linen,  cotton,  and  silk  works,  but  it  b 
now  principally  recognised  as  the  centre  of  the 
cotton  trade.  So  great  is  the  manufacture  that 
within  ten  miles  of  the  town  four-fifths  of  the 
cotton  made  in  this  country  are  produced.  In  the 
amount  of  its  population  it  is  second  only  to  London , 
containing  no  less  than  460,000.  Manchester 
supplies  largely  both  home  and  foreign  markets  with 
cotton  and  silk  Roods.  The  trade  extends  over  the 
the  greater  part  of  Europe,  America,  and  the 
British  Colonies— in  short,  every  country  oa  the 
globe.  The  import  of  the  material  and  the  export 
of  the  goods  are  both  carried  on  chiefly  by  Liver- 
pool, which,  being  the  largest  port  of  the  north  and 
the  nearest  to  Manchester,  is  the  most  convenient 
for  the  purpose. 

Our  first  visit  in  Manchester  was  to  Shaw,  Jar- 
dine,  and  Co. 's  cotton-spinning  mill.  We  obtained 
admixsion  and  introduction  to  the  second  proprietor, 
Mr.  Jardine,  through  the  kindness  of  a  friend  (Mr. 
George  Ashworth,  of  Birtenshaw,  a  high  and  well- 
known  authority  in  matters  of  cotton  manufacture 
and  cotton  trade  in  general),  who  said  that  a  visit  to 
the  largest  and  the  beet  cotton-spinning  mill  would 
be  sufficient  to  give  us  a  good  idea  of  the  wonderful 
manufacture.  He  further  informed  us  that  this  null 
may,  without  any  hesitancy  be  pronounced  to  be 
the  largest,  the  best  managed,  and  hence  the  most 
profitable  in  Lancashire.  Mr.  Jardine  himself 
showed  us  through  the  works,  and  took  the  greatest 
trouble  to  explain  to  us  the  working  of  the  different 
processes. 

The  building,  like  all  other  mills  of  the  kind,  has 
the  appearance  of  a  huge  cubical  pile  of  bricks,  and 
five  or  six  stories  in  height,  with  lines  of  windows 
running  through  the  whole  length  of  the  structure. 
Each  story  may  be  called  a  department,  for  the 
primary  processes  are  done  on  the  ground  floor,  and 
the  cotton  thread  gradually  approaches  its  completed 
state  as  it  is  handed  to  the  next  higher  story  until 
it  reaches  the  last.  The  cotton  is  procured  from 
America  (Sea  Island)  and  Egypt,  the  Sea 
Island  "  cotton  being  esteemed  the  best  of  the  long- 
stapled  kind.  A  pound  costs  about  16  pence.  The 
first  process  is  the  separating  of  the  cotton  from  any 
other  matter  mixed  up  with  it,  and  the  loosewngot 
the  lumps  in  the  rough  state  in  which  it  is  imported. 
After  this  the  cotton  is  then  pot  into  the  first 
machine,  which  makes  it  into  the  rudest  form  ot 
thread,  or  rather  in  appearance  that  of  row ;  for  a 
comes  out  as  thick  as  the  thumb,  passing  through  a 
groove  of  that  size,  and  is  received  into  tin  cylinders 
standing  on  the  floor.  When  these  cylinders  are  fuu 
they  are  taken  away,  and  the  cotton  handed  m i  for 
the  next  process.  This  first  rude  form  of  thread  does 
not  go  through  the  whole  processes  alone ;  but 
several  other  processes,  when  the  thread  has  besoms 
more  contracted  in  size  and  finer,  it  is  made  nT*°! 
six  times  the  magnitude— that  is,  by  uniting  was 
number  of  the  cotton  threads  together.  Each  pro- 
cess diminishes  this  thread  in  sise,  and  cleansesor 
makes  it  finer.  The  combing  makes  the '  ombw* 
threads  of  the  cotton  straight  ;  before  that  it_ is  aa 
raw  wool— that  is,  curly.  Thus  the  cotton  goes 
through  many  processes  before  it  arrives  at  toe 
stage  of  reeling,  or  the  winding  of  it  on  reels.  * 
reels,  various  in  sise  and  like  the  rude  form  of  tnr~' 
are  at  first  rather  large,  but  they  diminish  in 
the  thread  approaches  Ha  final  process.  /lhe  ore 
ing-that  is,  the  combining  of  two  fimsb ed  su* w 
threads  into  one,  may  be  said  to  be  the  final  process , 
for  the  thread  is  then  fit  for  use,  . .  m 

The  cotton  used  for  sewing  is  the  w"1"^ 
six  of  the  single  finished  threads.  We  were! 
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that  a  pound  of  cotton  is  here  spun  into  90  miles  in 
length,  making  it  45  miles  when  ready  for  use— t'.e. 
for  wearing,  and  15  miles  for  sewing. 

It  need  scarcely  be  mentioned  that  the  various 
machineries  used  in  the  different  departments  of  the 
spinning  mill  are  wonders  in  themselves.  They  can- 
not fad  to  attract  the  attention  of  those  who  are 
unacquainted  with  them.  The  rapidity  with  which 
the  different  processes  are  executed,  and  the  atten- 
tion and  energy  of  the  workers  are  worthy  of  admi- 
ration. Such  is  the  efficiency  of  the  machineries 
that  the  comparatively  small  number  of  workers  in 
each  department  is  incredible.  One  man  works  4 
mules.  Each  of  these  contains  1,000  reels.  Four 
or  five  women  and  girls  attend  to  the  detail  works, 
such  as  the  joining  of  broken  threads,  and  the 
supplying  of  more  material.  The  man  takes  charge 
of  the  working  of  the  machinery. 

The  noise  in  all  the  departments  is  very  great,  and 
ranst  affect  the  hearing  of  the  workers  ;  whilst  the 
flying  about  of  the  cotton  or  the  cotton  dust  must 
do  the  greatest  harm  to  their  lungs.  One  thing  is 
certain,  that  the  workers  did  not  all  look  healthy; 
they  seemed  to  be  thin,  worn,  and  wasted.  The 
temperature  of  the  rooms  is  always  very  high. 

Our  visit  to  this  mill  was  attended  with  the 
greatest  pleasure,  and  the  civility  we  met  there  will 
al  way  »  be  a  gratifying  recollection. 

A  Walk  through  a  Weaving  Mill. 
From  tho  cotton-spinning  mill  we  went  to  a 
wearing  mill  close  by.  The  works  consist  entirely 
of  the  manufacture  of  cotton  stuffs.  The  working 
was  just  about  to  stop  for  dinner  when  we  arrived, 
and,  therefore,  we  had  but  a  few  minutes'  inspec- 
tion. However,  this  short  time  was  sufficient  to  give 
us  an  idea  of  the  mode  of  working.  It  is  curious 
that  tho  operations  in  weaving— whether  cotton,  silk, 
or  wool — are  the  same  both  by  machinery  and  by 
hand.  The  same  principles  run  through  both. 
Indeed,  the  modern  method  of  weaving  is  nothing 
more  than  the  old  worked  by  machinery.  The 
ancient  mode  is  no  doubt  the  primitive  one — the  first 
that  suggested  itself  to  the  ingenuity  of  man.  The 
invention  of  machinery  has  shortened  the  labour, 
but  the  operation  i*  altered  but  little  by  it.  Both 
the  East  and  the  West  found  out  the  art  of  hand- 
weaving  many  centuries  before  the  introduction  of 
the  power-loom  machinery;  and  their  methods 
differed  but  very  little  from  each  other. 

Machinery  has  entirely  superseded  hand-weaving 
in  Europe,  and  in  other  parts  of  the  world  wherever 
its  advantages  are  appreciated  and  adopted  ;  but,  rs 
it  is  universally  known,  the  ancient  method  still 
prevails  in  the  East,  and  will  probably  never  be 
superseded  or  fall  into  utter  disuse.  Machinery, 
though  it  is  cheap  in  the  end — requiring  less  labour 
and  time  than  hard  work,  and  hence  less  expense — 
is  a  very  dear  article  to  begin  with  ;  and,  a*  in  our 
Eastern  parts  of  the  world,  everything  in  the  shape 
of  a  machine  has  to  be  imported  from  Europe  at  a 
reiy  great  cost,  hand-labour  must  necessarily 
predominate  in  the  limited  Eastern  manufactures, 
until  civilisation  has  further  developed  the  resources 
of  the  nations,  and  those  works  assume  a  more 
important  and  extensive  scale. 

Our  brief  visit  to  this  mill  gave  us  the  impression 
that  the  Asiatic  method  of  weaving  answers  pre- 
cisely to  the  mode  of  working  we  witnessed  here ;  with 
the  exception  that  the  one  is  done  by  human  labour, 
and  the  other  by  the  complicated  power  of  steam. 
The  workers  are  all  women,  except  the  managers  of 
the  machinery.  At  the  dinner  hour  they  come  out 
like  a  swarm  of  bees,  making  for  their  respective 
houses. 


Watts  and  Oo.'s  Warehouse. 
This  was  indeed  a  sight— a  sight  worthy  of  the 
admiration  of  the  enlightened  Englishman  as  well  as 
the  wonderment  of  the  ignorant  Asiatic.  To  this 
also  we  were  introduced  by  the  kind  courtesy  of  Mr. 
Ashworth.  Here  is  the  grand  depot  of  the  home 
trade  in  cotton,  linen,  and  silk  stuffs,  and  every- 
thing connected  with  clothing.  On  the  whole, 
however,  the  general  contents  of  this  warehouse 
appertain  more  to  the  wants  of  the  fair  sex  than  to 
the  requirements  of  men.  The  immense  quantity 
of  each  sort  of  article  is  astonishing.  The  stores 
abound  in  ribbons  of  all  colours  of  the  rainbow,  hats 
and  bonnets  of  every  shape,  style,  and  fashion, 
jackets  of  every  make  and  name,  muffs  of  the 
rarest  and  the  most  beautiful  furs,  neckties  and 
scarfs  of  every  hue,  the  most  elegant  and  fashion- 
able boots  and  shoes,  parasols  and  umbrellas  of  the 
handsomest  silks  and  with  the  choicest  handles, 
costly  and  gorgeous  silk  and  cotton  stuffs  for 
dresses—  in  short,  everything  requisite  for  the  dis- 
play of  feminine  beauty  and  refinement.  In  a  word, 
and  without  any  hesitance,  the  warehouse  may  bo 
called  "The Ladies'  Wardrobe!"  We  commenced 
our  inspection  with  the  top  floor,  whither  we 
ascended  by  a  lift,  and  looked  through  the  various 
departments  as  closely  and  diligently  as  the  time 
allowed  us.  This  warehouse  obtains  its  stock  of 
goods  from  different  manufactories,  and,  in  its 
turn  it  supplies  drapers'  shops  and  bazaars 
with  the  various  articles  in  great  quantities,  and 
at  wholesale  prices.  By  this  method  of  trans- 
action  both    the   warehouse   company   and  the 


tradesmen  whom  they  supply  make  enormous 
profits.  So  well  are  the  various  departments  of  the 
warehouse  kept  and  regulated  that  the  quantity  of 
each  article,  its  cost  and  profit  are  always  known 
to  the  firm.  To  those  unaoqnainted  with  the  busi- 
ness the  contents  of  the  warehouse  would  appear 
(as  they  did  to  us)  like  a  perfect  chaos,  and  they 
would  not  for  a  moment  believe  that  the  firm  know 
what  they  really  have.  The  sight  is  altogether 
amusing  as  well  as  interesting,  and  is  well  worth 
the  stranger's  notice,  as  affording  the  best  idea  of 
the  extensiveness  of  this  branch  of  the  English  home 
trade. 

The  Exchange 

From  the  spinning  mill  to  the  weaving  mill,  from 
the  weaving  mill  to  the  warehouse,  and  from  the 
warehouse  to  the  Exohange.the  visitor  to  Manchester 
may  say  that  he  has  seen  the  industry,  the  wealth, 
and  the  brains  of  this  busy  town;  and  with  the 
latter  place,  if  he  can  spare  no  more  time,  he  may 
close  his  programme.  This  building  is  very  large 
and  handsome,  and  the  Exchange-hall  is  an  immense 
place,  being  tho  largest  of  the  kind,  we  were  told, 
in  England  ;  that  of  tho  London  Exchange  is  said  to 
be  nothing  compared  with  it.  It  is  large  enongh  to 
contain  three  thousand  members,  for  only  members 
of  the  'Change  are  admitted. 

The  ceiling  is  of  the  Gothic  style— that  is,  arched 
or  concave,  with  a  prominent  dome  at  the  centre 
It  is  very  highly  ornamented  with  painted  designs, 
representing  either  historical  facta  or  that  florid 
style  of  imagination  for  which  the  art  of  painting  is 
so  celebrated.  Amidst  these  beautiful  decorations 
appropriate  sentences  from  the  Proverbs  of  Solomon 
are  inscribed  in  large  letters  ronnd  the  upper  part  of 
the  concave  of  the  dome.  Fine  tal  columns  support 
the  roof,  aod  the  capitals  are  embellished  with  the 
usual  ornaments  of  the  Corinthian  order.  The 
different  transactions  in  cotton,  silk,  iron,  Ac,  have 
their  respective  divisions  ;  the  columns  being  marked 
with  the  letters  of  the  alphabet  denote  the  position  of 
each. 

We  went  up  by  a  lift  to  a  gallery  to  witness  the 
great  assembly  of  business  men  who  gather  in  this 
ball  twice  in  the  «veek— on  Tuesday  and  Saturday, 
which  are  the  market-days  of  Manchester.  What 
a  sight  it  was  !  The  representatives  of  the  wealth 
of  England — and,  indeed,  of  the  world— appeared 
like  a  perfect  swarm  of  bees  in  a  beehive.  The 
Babel  of  tongues  made  a  humming  noise — with 
the  exception  of  its  being  in  a  louder  scale — not 
unlike  that  of  those  busy  insects  whon  engaged  in 
storing  away  their  honey.  Although  we  had  not 
the  pleasure  of  witnessing  the  hall  crammed  to 
overflow,  yet  what  we  saw  did  not  fail  to  strike  us 
with  much  wonder  aud  interest.  It  is  said  that 
when  business  is  at  its  height  no  part  of  the  floor 
can  be  seen. 

On  looking  down  upon  so  many  heads  one  may 
with  truth  imagine  to  himself  that  he  is  viewing  a 
grand  panorama  of  immense  cotton-mills,  iron- 
works, coal-mines,  and,  in  short,  all  the  sources  of 
riches  impersonated  in  one  or  other  of  the  dense 
human  crowd  beneath  him. 

A.  R.  Bln-Andak. 

(To  be  continued.) 


AW  IMPBOVED  BICYCLE. 


[11387.]— "  Slidbv  alve'r  "  idea  is  ingonious.  but, 
I  imagine,  scarcely  prneticable.  If  made  any  thin*  like 
the  length  in  sketch,  its  turning  capabilities  would  be 
very  limited ;  besides,  the  hiud  wheel  would I  joltterrihly 
as  it  is  so  far  behind.  And  what  about  friction  ?  The 
slots  in  the  lovers  would  require  to  work  very  loosely, 
and  would  then  shake  and  rattle  finely.  Then, 
judging  from  the  distance  tho  levers  would  travel  up 
and  down,  it  would  be  tiring  work,  lu  ■  Urtiug,  too, 
you  would  find  it  no  easy  job.  You  could  do  away 
with  slots  and  pnt  a  short  connecting  rod  between 
crank  and  end  of  lever,  but  I  am  afraid  it  will  be  no 
go.  I  have  seen  a  bicycle  on  much  the  same 
principle,  out  of  which  neither  speed  nor  power  could 
begot.  I  am  afraid  "  Slidevalve'a "  bicycle,  with 
"  all  the  advantages  of  the  ordinary  one,"  is  but  a 
modification  of  the  old  family-party  treadle  veloci- 
pede. 

Southampton.  A.  E.  B. 


ESSENCE  OF  CORRESPONDENCE. 


Cheap  and  Simple  Ioehouses. 
[327.1 — Ioe-houses  are  more  numerous  in  the 
United  States  than  in  this  country.  The  following 
simple  method  of  construction  is  recommended  by  a 
correspondent  of  the  Neto  York  Tribune.  An  ice- 
house made  of  rails  on  the  top  of  the  ground 
in  the  open  sun  will  preserve  ice  all  summer 
if  rain  ia  kept  from  it,  and  a  foot  of  sawdust  is  kept 
between  it  and  the  earth.  The  ice  must  be  closely 
packed  to  prevent  a  continuous  contact  with  air  at 
every  point.    My  ice- house  sUuda  in  the  sun  on  a 


dry  knoll,  ia  made  of  rough  boards  about  12  by  16ft. 
half-board  length,  8ft.  high,  has  a  steep  board  roof, 
a  north  window,  neyor  shut  in  summer,  and  8  or 
12in.  upright  studding  inside ;  inside  horizontal 
boarding,  and  filled  between  these  two  boardings 
with  sawdust  pounded  down.  The  floor  ia  made 
of  pieces  of  rails ,  boards,  Ac.,  laid  on  the  ground 
and  cross-laid,  and  covered  with  a  foot  of  sawdust. 
On  this  a  layer  of  ice  cakes  is  placed,  leaving  a  foot 
or  more  on  the  outside  for  sawdust,  and  sawdust  is 
placed  between  the  cakes  that  do  not  fit  closely,  and 
the  last  layer  ia  well  covered  with  the  same  non- 
conductor. In  summer  the  sawdust  is  occasionally 
packed  down,  and  large  ice  blocks  when  wanted 
sawed  into  smaller  pieces  and  repacked.  This  ice- 
house cost  abont  20s.  for  labour  and  £i  for 
hemlock  lnmber,  10s.  for  sawed  sawdust,  and  15e.  to 
20s.  a  year  for  six  to  ten  loads  of  ice  blocks  from  the 
lake,  and  when  ioe-gathering  has  failed  one  or  two 
seasons'  ice  has  been  found  in  good  condition  tho 
second  summer. 

Burning;  Sawdust. 
[328.1— Mr.  B.  Runeberge,  of  Helaingfors,  gives 
in  Engineering  the  following  rules  for  burning  saw- 
dust in  furnaces :  Keep  grate  low ;  grate  surface 
Large ;  grate  bars  thin ;  spaces  between  bars 
narrow ;  begin  firing  with  sticks  of  wood,  then 
only  with  sawdust  in  a  very  thick  layer,  and  it 
will  burn  without  difficulty,  even  if  wet. 

Cure  for  Bee  and  Wasp  Stings. 
[329.1 — A  correspondent  of  the  Qarilener*'  Chro- 
nicle says  : — "  I  see  in  your  paper  many  cures  for 
the  stings  of  bees  and  wa«ps,  such  as  the  old- 
fashioned  soap,  soda,  and  blue-bog.  Then  again 
the  half  of  an  onion,  which  your  correspondent  says 
will  cause  you  to  danco  a  little,  and  now  this  week 
the  juice  of  the  sorrel,  which,  however,  has  the  dis- 
advantage that  you  must  pinch  tho  afflicted  spot 
until  it  bleeds  before  applying  it.  To  those  of  your 
readers  who,  like  myself,  dislike  pain  of  any  sort, 
whether  beo- canned  or  self-cansed,  let  me  recommend 
a  small  stoppered  bottle  of  strong  liquid  ammonia, 
one  drop  of  which  will,  if  applied  at  the  time,  cause 
an  immediate  cessation  of  pain,  and  prevent  any 
swelling  by  destroying  the  poison.  I  have  known 
many  persons  who  were  liable  to  be  terribly  dis- 
figured by  stings  to  be  cured  by  a  drop  or  two  of 
the  ammonia,  so  that  in  an  hour's  time  yon  could  see 
no  mark.  On  the  Continent  many  persons  during 
the  summer  carry  in  their  waistcoat  pocket  a  small 
bottle  of  liquid  ammonia  with  a  ground  glass  stopper 
which  has  a  long  point  reaching  to  the  bottom  of 
the  bottle  after  the  manner  of  a  cayenne  cruet,  and 
on  being  stung  by  any  kind  of  gnat,  bee,  or  wasp, 
they  immediately  apply  the  remedy." 

Spittoon. 

[330.]— "J.  B."  writes  .— "  This  useful  article 
now  so  much  in  request  consequent  upon  the  smoking 
habits  of  the  community  may  be  best  made  by  filling 
any  suitable  reoeptaole  with  dry  earth.  I  have  had 
one  in  use  for  more  than  6  menths  ;  the  earth  has 
never  been  changed  and  it  remains  perfectly  sweet 
and  clean.  The  absorbent  and  deodorant  properties 
of  the  soil  seem  to  be  inexhaustible." 

Wistarias  and  Clothes-Moths. 
[331  .J — A  correspondent  of  Science  Gossip 
brings  a  charge  again  °-<t  Wistarias  of  harbouring 
clothes-moths.  The  evidence  is  circumstantial,  and 
scarcely  sufficient  to  condemn  all  the  Wistarias. 
The  correspondent  Bay  a  :  "  When  staying  with  some 
friends  who  live  on  Clapham  Common,  they  informed 
me  that  they  had  applied  to  their  landlord  for  leave 
to  out  down  a  large  Wistaria  that  grows  over  tho 
front  of  their  residence.  Seeing,  I  suppose,  by  my 
face  that  I  thought  it  a  pity  to  do  so,  they  gave  as 
their  reason  for  doing  it  that  the  tree  '  harboured 
clothes-moths'  to  a  serious  extent,  which,  of  course, 
forced  their  way  into  the  house.  The  experience  of 
friends  of  theirs  was  similar,  and  their  own  gardener 
assured  them  he  bad  remarked  numbers  of  the  moths 
harbouring  behind  the  leaves,  and  on  the  stoma  close 
to  the  brickwork.  It  occurred  to  me  then  that  when 
we  ourselves  were  living  at  Barnes  three  years  ago 
we  were  much  troubled  with  tho  clothes  moth,  and 
that  a  Wistaria  also  climbed  up  the  front  of  our 
house  there.  This  connection  between  the  tree  and 
the  insect  being  new  to  me,  and  a  fact  worth  know- 
ing, I  therefore  put  yon  in  possession  of  it,  to  act  as 
a  warning  to  those  of  your  readers  who  may  intend 
to  plant  Wistarias  against  their  houses." 

Remarkable  Storm. 
[332.]—"  Calidore  "  says  :-«*  On  July  23rd  I  was 
at  Barnet,  when  a  storm  of  excessive  severity  burst 
over  the  neighbourhood.  Heavy  clouds  had  been 
gathering  all  the  evening.  About  half-past  seven  it 
began  to  thunder,  and  soon  after  eight  a  storm  of 
hailstones,  the  largest,  about  the  sixe  of  walnuts, 
fell  for  about  a  quarter  of  an  hour,  followed  by  heavy 
rain.  At  London  the  next  day  I  could  scarcely  in- 
duce any  one  to  credit  my  account  as  it  had  been 

finite  dry  the  whole  time  there.  I  am  told  that  here 
at  Manchester)  there  was  a  similar  storm  on  the 
same  day,  and  also  on  the  Sunday  previous." 
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REPLIES  TO  QUERIES. 


V  In  their  answers,  Correspondents  are  re- 
spectfully requested  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 


[26796.]— Bogle  Loeomotiwes.— If  Mr.  Boyd 
will  refer  to  page  641  he  will  see  that  I  did  not  say 
that "  on  Jnfy  26  I  saw  302  in  Stratford  with  the 
boiler  taken  out."  I  am  at  a  loss  to  understand  why 
Mr.  Boyd  should  misquote  my  words  and  pervert  my 
meaning.— S.  Matkr. 

[26974.]  —  Sewing  Machine  Conversion.  — 
I  should  be  glad  if  "  Tintack  "  would  kindly  fulfil 
his  promise  on  page  288. — Pboghess. 

[26072.]— Bleaching  Horn  (tJ.Q,.).— If  in  thin 
sections  try  washing  with  soap,  soda,  and  water,  and 
exposing  to  the  fumes  of  burning  sulphur,  previously 
varnishing  the  portions  not  required  to  be  bleached. 
Perhaps  "  Unicorn  "  does  not  know  that  he  can  dye 
horn  red  with  a  solution  of  gold  in  aqua  regia,  black 
with  nitrate  of  silver  in  nitric  acid,  and  brown  by 
applying  a  paste  made  of  red-lead  and  potash  solu- 
tion. Strips  of  horn  may  be  joined  by  pressing  their 
edges  tightly  together  between  copper  plates,  and 
plunging  into  boiling  and  afterwards  into  cold  water. 
For  large  pieces  use  bichromated  glue. — Quidah. 

[26111.]  —  Damp-proof  Faint  or  Varnish 
(U.Q,.).— Use  Brunswick-black,  obtainable  from  any 
oilman. — Quidak. 


this 


[26147.]— 61,  Cygni— On  page  364  we  read  of 
is  star  as  follows : — 


F.  Dennett,  N.  dec.  ... 
J.  H.  Drake,  N.P.D.  ... 

Complement  wanting  ... 


31  6 
50  66 

82  0 
8  0 


80  0 

—I.  V.  V. 

[26214.]— Water  Gauge.— The  wording  of  my 
answer  on  page  668  to  this  query  may  lead  some  into 
an  error.  I  should  have  said :  The  water-gauge  is 
so  placed  that  one  end  is  subjected  to  the  greater 
density,  the  other  end  to  vhe  less. — Ignorance. 

[26237.]— Chamfering  Machine.— Figure  1,  the 
tool  complete  ;  Figure  2,  the  sole  or  bottom  side  of 
tool ;  A.  the  body  or  stock ;  B,  brass  plate  screwed 
on  front ;  C,  two  pieces  of  hard  wood  cut)  to  a  true 
mitre,  and  faced  with  brass,  D.  The  left  side  piece 
is  glued  fast  to  body  of  tool ;  the  right  side  piece 
slides,  so  that  you  get  a  cant  any  size  you  require. 
This  sliding  piece  is  made  fast  by  the  screw,  H,  with 
a  washer  under  the  head ;  G  is  a  steady  pin  to  keep 
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the  slide  from  turning  when  in  nse ;  E,  the  iron,  or 
cutter— a  piece  of  an  old  cabinet  scraper  or  saw 
answers  this  purpose  better  than  anything  else  j  F, 
the  wedge.  If  this  tool  is  nicely  made  it  will  work 
any  kind  of  wood,  with  or  against  the  grain.  The 
iron,  or  cutter,  should  be  fixed  to  the  pitch  of  an 
ordinary  smoothing  plane.  In  using  this  tool  the 
cant  or  chamfer  should  be  out  first  with  a  chisel 
about  {in.  at  each  end,  and  the  tool  will  work  the  re- 
mainder.— J.  Killt. 

[26260.]— Cockroaches.— If  "F.  F.  M."  will  mix 
together  (dry)  1  part  flour,  2  parts  plaster  of  Paris, 
and  1  part  powdered  sugar,  and  spread  in  the  haunts 
of  these  pests,  he  will  quickly  get  rid  of  them.— 
Remedy. 

[26267.]— Animal  and  Vegetable  Pood.— I  was 
too  busy  to  join  the  previous  discussion,  and  for  the 
same  reason  I  was  silent  when  one  of  your  corre- 
spondents in  this  discussion  asserted  that  animal  food 
is  more  easily  digested  than  vegetable  food.  Now 
that  the  same  correspondent  sends  you  more  than  two 
columns  of  matter,  mostly  erroneous,  for  the  credit 
of  "ours,"  and  for  the  sake  of  right,  I  put  business 
on  one  side.  The  usual  standard  of  reference  for 
digestibility  of  foods  is  one  founded  on  the  case  of 
Alexis  St.  Martin.  This  case,  conducted  without  a 
sufficient  appreciation  of  the  fact  that  man  is  a  fru- 
givorous  animal,  and  having  reference  mainly  to  that 
part  of  digestion  which  occurs  in  the  stomach,  is  ob- 
viously not  so  trustworthy  as  though  thorough 


digestion  could  have  been  observed  on  a  subject 
whose  habits  and  powers  had  not  been  perverted. 
Under  these  disadvantages,   it  was  found  that 
no  animal  substance  was  digested  sooner  than 
boiled    rice,  which   took    an    hour,    and  that 
at  least   six  different  animal   substances  took 
between  four  and  five  hours,  and  that  no  fru- 
giferous  or  farinaceous  substance  took  so  long. 
From  a  table  I  have  it  appears,  even  if  the  popular 
opinion  was  the  correct  one,  that  a  disproportionate 
amount  of  attention  was  given  to  the  digestion  of 
animal  foods.   The  digestion  of  two  portions  of  a 
fruiriferous  or  farinaceous  diet  is  the  most  rapid 
possible— vix.,  that  of  sugar  and  starch  ;  starch  is 
changed  in  the  mouth  to  sugar,  and  sugar,  when 
dissolved,  is  in  a  condition  to  be  absorbed  at  once  on 
reaching  the  stomach,  making  its  way  to  the  gastric 
veins.   No  animal  substance  can  go  straighter  to 
work.     While  in  the  foregoing  particulars  the 
advantage  lies  with  vegetable  substances,  there  is 
not  a  particle  of  evidence  to  warrant  the  presump- 
tion that  vegetable  fats  and  proteids  are  less  easily 
digested  than  animal  fats  and  proteids.  Certainly, 
if  too  much  vegetable  food  is  bolted  by  a  glutton, 
especially  one  accustomed  to  eat  large  quantities  of 
flesh,  much  of  it  will  pass  undigested.   That  this  dis- 
gusting peculiarity  is  not  confined  to  vegetable  food 
appears  by  the  following  quotation  from  the  Fort- 
ni'jhtly  Review  on  "Water  Supply:"  "Fibres  of 
partially-digested  or  decomposed  flesh  meat :  these 
are  evidently  from  the  intestines  of  human  beings, 
an  i  those  are  furnished  to  our  tea-tables."  Of  course, 
Mr.  W.  J.  Lancaster  will  allow  myself  and  others  to 
think  that  his  father's  death  was  not  hastened  by  a 
judicious  vegetable  diet,  if  we  have  evidence  from 
other  pourres  that  such  a  diet  is  the  best  for  man- 
kind  generally,  and  for  each  individual  who  is  not  so 
perverted  that  he  is  obliged  to  live  under  the  dis- 
advantages of  adherence  to  an  unnatural  and  com- 
paratively rninous  regimen.     "Our"  vegetarian 
readers  will  no  doubt  be  glad  to  receive  a  few  hints 
upon  a  choice  of  food  and  cookery  from  Mr.  W.  J. 
Lancaster,  providing  he  has  taken  advantage  of  the 
great  experience  within  his  reach,  and  is  willing  to 
write  what  he  knows,  as  much  as  he  knows,  and  no 
more.     In  reference  to  the  extracts  from  lead- 
ing physiologists,  I  should  like  those  of  "our" 
readers  who  are  able  to  refer  to  Dr.  Carpenter's 
"  Principles,"  see  Fifth  Edition,  pp.  41  and  42,  and 
then    consider  whether   Mr.   W.   J.  Lancaster 
has  been  candid  in  quoting   Dr.  Carpenter  as 
he  has  done.   For  the  benefit  of  those  who  cannot 
refer  to  it,  I  will  say  that,  while  Dr.  C.  concedes 
that  a  well-selected  vegetable  diet  is  capable  of  pro- 
ducing (in  the  greater  number  of  individuals)  the 
highest  physical  development  of  which  they  are 
capable,  he  says,  "It  may,  on  the  other  band,  be 
affirmed  with  equal  certainty  that  the  substitution 
of  a  moderate  proportion  of  animal  flesh  is  no  ways 
injurious:  whilst,  so  far  as  our  evidence  at  present 
extends,  this  seems  to  favour  the  highest  mental 
development."   Dr.  Carpenter  accepts  the  state- 
ment of  Sir  J.  Richardson ,  M.D.,  one  of  the  Arctic 
voyagers,  that  •■  The  servants  of  the  Hudson's  Bay 
Company  are  now  finding  out,  by  experience,  that, 
although  wheaten  bread  does  not  give  them  adequate 
support,  bread  composed  of  maize  flour  (10  per  cent, 
of  oily  matter)  answers  every  purpose— 2 Jib.  being 
fully  equal  in  sustaining  the  capability  both  for 
muscular  exertion  and  for  bearing  cold  to  the  8lb. 
of  fat  meat  of  the  ordinary  ration."    Dr.  Carpenter 
concludes  the  portion  to  which  I  have  directed  at- 
tention by  saying,  "  Durirg  the  heat  of  summer  the 
more  nearly  the  diet  is  assimilated  to  that  of  the 
natives  of  tropical  climates,  in  tho  substitution  of 
fruits  and  farinacea  for  oleaginous  articles,  the  less 
will  be  the  liability  to  disordered  health  in  the 
autumn."   Elsewhere  he  says,  "  As  regards  the 
endurance  of  physical  labour  there  is  ample  proof  of 
what  is  called  the  vegetable  regimen  to  afford  the 
requisite  sustenance.   .   .   .   The  vegetable  king- 
dom is  perfectly  capable  of  supplying  the  necessary 
wants  of  man  under  all  ordinary  circumstances.  . 
.   .   The  advocates  of  vegetarianism  have  a  wide 
and  secure  basis  of  experience,  such  as  can  scarcely 
be  shaken  by  any  negative  testimony — certainly  not 
by  the  fullest  proof  of  the  unsuitableness  of  vege- 
table regimen  to  individuals."   Can  the  Dr.  Law- 
rence quoted  be  Professor  Lawrence,  who  observes, 
"  The  teeth  of  man  have  not  the  slightest  resem- 
blance to  those  of  the  carnivorous  animals,  except 
that  their  enamel  is  confined  to  the  external  surface  ? 
He  possesses,  indeed,  teoth  called  canine,  but  they 
do  not  exceed  the  level  of  others,  and  are  obviously 
unsnited  to  the  purposes  which  the  corresponding 
teeth  execute  in  carnivorous  animals.   Thus  we  find, 
whether  we  consider  the  teeth  and  jaws  or  the  imme- 
diate instruments  of  digestion,  the  human  structure 
closely  resembles  those  of  the  simim,  all  of  which,  in 
their  natural  state,  a^e  completely  frugivorous."  If 
really  Dr.  Lawrence  is  the  Professor  grown  up,  for 
the  sake  of  the  Professor  I  will  grant  that  if  man 
cannot  procure  what  is  nicest  and  best  for  him,  he 
must  be  as  grateful  for  half-frozen  and  half-putrid 
fibh  as  possible ;  but  I  think  I  should  not  be  so 
grateful  as  to  attempt  to  persuade  a  fellow-creature 
in  a  land  of  nectarines  and  almonds  to  try  it  too. 
I   should  not  think  it  an    evidence   of  mental 
superiority  in  any  one  else  who  argued  on  that  basis. 
Not  only  are  carnivorous  Greenlauders  and  Aleutian 
Islanders,  the  wandering  hordes  of  Asia,  and  the 
hunting  tribes  of  North  America,  perhaps,  too  much 
civilised  to  be  admitted  as  examples  of  natural  man, 
but  they  do  not  sufficiently  resemble  the  conquering 
Spartans  and  Bomans  to  be  put  forward  as  factors 


in  the  argument  for  the  beauty  and  utility  of  animal 
food.  The  assertion  that  man  generally  feeds  on 
animal  food  in  bis  original  unsophisticated  condition 
affords  a  capital  illustration  of  stupidness.  Why 
should  man  s  original  geographical  district  have 
been  away  from  the  climate  where  fruits  were 
abundant?  With  my  tender  skin,  cushioned fingers, 
and  short  level  teeth,  I  should  much  prefer  the  land 
of  the  date,  tamarind,  plantain,  banana,  manso, 
oocoanut,  cocoa,  and  breadfruit.  I  should  not  wish 
to  fish  or  bunt  if,  by  moderate  labour,  I  could  pro- 
vide myself  and  friends  with  an  adequate  supply  of 
cherries,  mulberries,  gooseberries,  currants,  bramble- 
berries,  bilberries,  cranberries,  raspberries,  straw- 
berries, grapes,  peaches,  nectarines,  apricots,  apples, 
melons,  damsons,  pineapples,  figs,  oranges,  pears, 
beans,  and  rice.  I  should  not  object  to  having  afew 
specimens  of  the  roaeeeranduba  in  my  patch,  if  the 
following  account  of  one  is  true : — The  fruit  is  about 
tbe  size  of  a  small  apple,  is  full  of  rich  and  juicy 

fulp,  and  is  very  good ;  a  rich  vegetable  milk  flows 
rom  it  in  abundance  when  the  bark  is  cut.  This 
milk  is  so  like  to  that  of  the  cow  in  taste  that  it  can 
scarcely  be  distinguished  from  it,  having  only  s 
very  slight  peculiarity  of  flavour,  which  is  rather 
agreeable  than  otherwise.  In  tea  and  coffee  it  has 
tbe  same  effect  as  rich  cream,  and,  indeed,  is  so  thick 
that  it  requires  to  be  diluted  with  water  before  being 
used.  This  milk  is  also  employed  as  glue.  It  hardens 
when  exposed  to  the  air,  and  becomes  very  toufth  and 
slightly  elastic,  and  is  said  to  be  quite  as  good  and 
useful  as  ordinary  glue.  Mr.  Thomas  Bell,  lecturer 
on  the  anatomy  and  diseases  of  the  teeth  at  Quy's 
Hospital,  and  surgeon-dentist  to  that  institution,  in 
his  physiological  observations  on  the  natural  food  of 
man,  deduced  from  the  character  of  his  teeth,  says : 
"  The  opinion  which  I  venture  to  give  has  not  been 
hastily  formed,  nor  without  what  appeared  to  me 
sufficient  grounds.  It  is  not,  I  think,  going  too  far 
to  say  that  every  fact  connected  with  the  human 
organisation  goes  to  prove  that  man  was  originally 
formed  a  frugivorous  animal,  and,  therefore,  pro- 
bably tropical  or  nearly  so  in  his  geographical  situa- 
tion. This  opinion  is  principally  derived  from  the 
formation  of  his  teeth  and  digestive  organs,  as  well 
as  from  the  character  of  his  skin  and  general  struc- 
ture of  his  limbs.  If  analogy  be  allowed  to  have  any 
weight  in  the  argument,  it  is  wholly  on  the  side  of 
the  question  which  I  have  just  taken.  Those  animals 
whose  teeth  and  digestive  apparatus  most  nearly  re- 
semble our  own— namely,  the  apes  and  monkeys- 
are  undoubtedly  frugivorous."  Buffon  may  have 
been  a  "  leading  physiologist,"  bat  he  wrote  off- 
hand more  than  he  knew,  and,  therefore,  some  of  his 
statements  are  so  grossly  erroneous  that  their 
absurdity  will  be  apparent  to  a  very  superficial 
observer,  and  such  statements  could  not  have  been 
made  by  a  person  at  all  diligent  in  investigating  tbe 
other  side.  Why  are  the  Spartans  not  mentioned? 
Did  he  know  nothing  of  their  habits,  character,  and 
achievements  ?  The  vegetable-eating  Hindoos  may 
well  be  compared  with  the  vegetable-eatiug  Komons 
without  disparaging  vegetarianism,  for.  on  examina- 
tion, the  subjugation  of  the  Hindoos  by  the  English 
rnnnot  be  attributed  to  diet,  although  tbe  majority 
of  low  caste  Hindoos  may  be  a  bad  lot,  and  are 
allowed  every  kind  of  food  without  restriction. 
"There  is  a  caste  of  Hindoos,"  Suva  Sir  John 
Sinclair,  "called,  on  the  western  -side  of  India, 
Pattanmrs,  whose  sole  occupation  is  to  carry  letters 
and  despatches  by  land,  and  they  perform  journeys 
almost  as  incredible  in  the  time  allotted  as  is  the 
small  amount  of  food  they  subsist  on  during  their 

{'ourney.  They  will  travel  on  foot  62  miles  per  day, 
or  26  days  on  a  stretch — from  Calcutta  to  Bombay. 
They  subsist  on  boiled  rice."  The  above  account 
is  rivalled  by  the  following :—'  In  1823  General 
Valdery ,  a  Peruvian  general,  led  bis  army  from  near 
Lima  to  the  southward  of  Arequipa— a  distance  of 
260  leagues,  or  760  miles— in  11  days,  or  more  than 
68  miles  a  day,  for  eleven  days  in  succession ,  and.  at  the 
close  of  this  forced  march  met  and  routed  the  Patriot 
army,  which  was  much  larger  than  his  own."  Were 
Buffon  at  hand,  I  should  like  to  ask  him  how  long 
the  glorious  career  of  the  Bomans  continued  after 
flesh-eating  bad  permeated  the  mosses  ?  Not  to  be 
too  positive  I  nave  seen  it  hinted  that  the  power 
which  the  vegetarians  accumulated  the  flesh -eaters 
scandalously,  shamelessly,  and  foolishly  squandered 
away.  Did  Buffon  know  that  Sir  Isaac  Newton 
thought  out  and  wrote  his  famous  "Principia" 
under  the  vegetable  regimen  ?  Buffon  may  not  have 
been  aware  of  the  following  sentence  of  Lord 
Bacon's  :  "  It  seems  to  bo  spproved  by  experience 
that  a  spare  and  almost  Pythagorean  diet— such  as 
is  prescribed  by  the  strictest  monastic  life  or 

[•ructised  by  hermits— is  most  favourable  to  long 
ife."  Dr.  Edward  Smith,  F.R.S.,  does  not  appear 
to  advantage  in  the  quotation  given.  Has  it  been 
selected  as  injudiciously  as  that  of  Dr.  Carpenter 
was?  Not  being  able  to  refer,  I  will  deal  with 
those  parts  of  the  quotation  to  which  I  have  sot 
previously  referred  directly  or  indirectly.  Who 
would  think  of  cooking  a  filbert  or  walnut  ?  or  who 
would  prefer  eating  uncooked  flesh  to  uncooked 
chestnuts,  dates,  figs,  plantains,  gooseberries, 
cherries.  <tc.  ?  Food  is  often  swallowed  before  being 
thoroughly  insalivated,  only  because  cooking  bos 
diminished  the  most  palpable  incentive  to  mastica- 
tion. In  such  a  case  cookery  is  a  bad  thing.  It  » 
also  particularly  mischievous  when  it  becomes  the 
means  of  awakening  an  artificial  appetite  for  un- 
wholesome things,  or  for  wholesome  things  which 
the  system  is  not  ready  for.  Dr.  E.  Smith  was 
1  intrusted  with  the  honourable  duty  of  carrying  on 
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tfaoae  national  investigations  respecting:  food,  which 
nre  recorded  in  the  5th  and  «th  Parliamentary 
Reports  on  Puhlic  Health.  The  facts  he  met  with 
deserved  a  better  exponent,  and  do  not  support  his 
assertions.  He  found,  according  to  his  own  report, 
the  ploughmen  of  Stirling.  Perth,  Forfar,  and  Kin- 
cardine living  under  the  bothy  system,  by  which 
they  were  allowed  17Jlb.  of  oatmeal  per  week  and 
12  gills  of  new  milk  per  day,  and  so  far  as  diet  was 
concerned  they  were  well  and  happy.  He  says,  "  As 
regards  the  diet  as  a  whole  we  believe  a  Forfarshire 
ploughman  expresses  the  general  opinion  when  he  said 
ho  had  lived  36  years  on  meal  and  milk,  and  he  did 
not  like  anytbinir  else."    He  found  that  the  Irish 

Eeasants  were  better  fed  than  the  English  ones  at 
•ss  cost,  though  the  English  had  on  an  average 
Wot.  of  meat  per  week,  and  the  Irish  had  but  4joz. 
per  week.  He  also  found  that  threepence  epent  in 
buying  one  pennyworth  each  of  bread,  barley,  and 
oatmeal  would  procure  5,4(53  grains  of  carbon  and 
234  grains  of  nitrogen,  but  that  the  same  amount 
spent  similarly  on  beef,  mutton,  and  pork  would 
only  procure  1,218  grains  of  carbon  and  61  grains  of 
nitrogen  ;  also  that  the  Macclesfield  weavers  who  ate 
less  meat  than  any  others  he  examined,  were  doing 
best.  Had  he  chosen  to  think  over  the  figures  in  his 
own  tables  he  might  have  become  assured  that 
several  vegetables  contained,  bulk  for  bulk,  more 
available  nutriment  than  flesh.  Such  a  statement  as 
the  one  in  question  does  not  appear  to  advantage  by 
the  light  of  a  list  like  the  following,  which  I  think  is 
a  fairly  correct  one  : — 

Heat  Fat 
and  equivalent 
Flesh       of  Heat  Total. 
Formers.  Givers. 

Lentils    27  0     ...     25'4     ...     52  4 

Dry  Beans    260     ...     257     ...  517 

Cocoa  Nibs   22-0     ...     287     ...  507 

Dry  Peas    28  0     ...     28  3     ...  48'3 

Oatmeal    160     ...     318     ...     47  8 

Maize   110     ...     355     ...  465 

Flour   14-0     ...     30-6     ...  446 

Pearl  Barley   8  0     ...     328     ...  408 

Rice    65     ...     337     ...     40  2 

Plantains    42     ...     33*1      ...  373 

Carob  Beans   77     ...     287     ...     36  4 

Figs    60     ...     804     ...  36-4 

Sago   1*6     ...     348     ...  363 

Dates   65     ...     26-8     ...     33 1 

Meat  free  from  bone   10  0     ...     14  0     ...     33  0 

Except  for  an  omission  which  I  will  supply  below, 
the  quotation  from  Huxley  is  right  enough.  In  order 
that  the  omission  may  be  better  understood,  I  will 
repeat  a  part  ©f  what  Mr.  W.  J.  Lancaster  quoted, 
the  two  parts  standing  thu9  in  Huxley  :  "  To  put  the 
case  in  another  way,  it  takei  about  four  pounds  of 
fatless  meat  (which  generally  contains  about  one- 
foarth  its  weight  of  dry  solid  proteids)  to  yield  4,000 
trrains  of  carbon,  whereas  one  pound  will  furnish 
800  grains  of  nitrogen.  Thus,  a  man  confined  to  a 
purelyproteid  diet  must  eat  a  prodigious  quantity  of 
it.  This  not  only  involves  a  great  amount  of 
physiological  labour  in  comminuting  the  food,  and  a 
great  expenditure  of  power  and  time  in  dissolving 
and  absorbing  it,  but  throws  a  great  quantity  of 
wholly  profitless  labour  upon  those  excretory  organs 
which  have  to  get  rid  of  the  nitrogenous  matter, 
three-fourths  of  which,  as  we  have  seen,  is  super- 
fluous." It  was  a  vulgar  error  to  use  the  quotations 
from  Huxley  as  an  argument  against  vegetarianism, 
seeing  that  the  economical  mixed  diet  to  which  the 


author  refers  may  be  procured  most  readily  from  the 
vegetable  kingdom.  Even  when  the  author  adopts 
his  calculations  to  a  convenient  practical  and  popular 
scale  he  does  not  make  any  mistake.  He  says, 
"  The  vital  foods  are  derived  directly  or  indirectly 
from  the  vegetable  world."  .  I  prefer  to  procure 
mine  directly.  I  do  not  see  why  a  pig  should  eat 
chestnuts,  or  perhaps  pears,  and  become  fat  on  them, 
when  I  like  chestnuts  and  peas,  and  can  become  fat 
if  I  wish  without  his  dirty  aid.  This  subject  is  a 
more  important  one  than  is  generally  thought. 
Dormant  and  misdirected  agricultural  instinct  has 
to  be  awakened  to  the  rewards  for  genius  and  in- 
telligent labour.  Attention  has  to  be  directed  to 
the  undeveloped  resources  of  the  vegetable  kingdom 
for  economy,  strength,  and  sweetness ;  our  orna- 
mental trees  are  barren ;  our  lands  support  sheep 
instead  of  men  ;  our  richest  and  most  wholesome  foods 
are  given  to  pigs.  I  use  a  vegeto-bydroseed  oil. 
which  only  costs  me  4d.  or  5d.  a  pint,  and  which  is 
delicious,  and  yet  I  should  not  have  heard  of  it  until 
now  if  I  had  not  had  a  friend  in  the  trade. 
InqnirerB  and  beginners  will  bo  treated  well  if 
they  write  to  tho  secretary,  01,  Oxford-street, 
Manchester,  enclosing  a  few  stamps  or_  not. 
Silvester's  Graham's  Science  of  Human  Life,"  and 
John  Smith's  "  Fruits  and  Farinacea,"  are  capita] 
books  on  the  subject,  to  which,  and  other  sources, 
"onr"  readers  are  indebted  for  tho  foregoing  in- 
formation. I  eat  flesh  when  I  have  a  mind  to ;  I 
found  it  more  comfortable  to  begin  vegetarianism 
free  from  friction,  and  have  continued  quite  easily, 
drifting  away  further  aud  further  from  the  shambles. 
The  more  I  givo  way  to  eating  flesh  the  less  I  am 
tempted,  and  the  more  convinced  I  am  of  the 
delightfulness  aud  satisfaction  of  vegetarianism.  It 
would  be  still  more  easy  and  pleasant  if  trade  and 
custom  were  rightly  directed  by  correct  guides. — 
Enoch  Evans. 

[20257.] —Animal  and  Vegetable  Pood.  — I 
have  not  hitherto  taken  part  in  the  discussion  on 


this  suVject.  but,  with  tho  Editor's  permission, 
should  .like  to  reply  (althonirh  not  "  A  Vegetarian  ') 
to  somoof  "  Saul  Rymea's  "  questions  and  sugges- 
tions (p.  660).   He  characterises  them,  or  rather  one 
of  them,  as  "  very  Bimplo."    If  he  had  denominated 
them  absurd  and  childish.  I  do  not  think  he  would 
be  far  from  the  mark.    He  proceeds  on  the  assump- 
tion, clearly  stated  in  the  letter  following  his,  by  Mr. 
Lancaster,  that  all  animals  were  created  for  the 
express  benefit  and  use  of  one  particular  species  of 
animal— man.  He  (Mr.  Lancaster)  quotes:  "  Every 
moving  thing  that  liveth  shall  be  meat  for  you  ; 
but  this  is  directly  contradicted  in  another  portion 
of  the  Pentateuch,  for  we  find  that  the  eating  of 
certain  kinds  of  animals  is  expressly  forbidden. 
Besides,  who  would  think  of  assuming  that  the  lion, 
tiger,  dog,  cat,  whale,  the  myriad  inhabitants  of  the 
insect  world,  were  all  created  as  food  for  man  ?  If, 
then,  we  grant  that  some  kinds  of  animals  are  not 
intended  for  man's  food,  what  right  have  we  to 
assume  that  any  are  ?   Why  is  it  asserted  that  the 
cow  is  given  us  to  eat,  and  not  the  horse  ?  why  the 
duck,  and  not  the  vulture  ?    It  is  time  that  the 
fallacy  that  the  whole  of  creation  was  intended  for 
the  benefit  of  man  was  exploded.  To  return  to  Saul 
Rymea's"  questions.  His  first  is,  What  shall  be  done 
with  the  animals  now  bred  for  food  ?   The  answer 
is  so  simple  that  it  is  extraordinary  that  any  person 
of  common  sense  should  require  any  one  else  to 
answer  it  for  him.    We  should,  of  course,  act 
towards  the  animals  which  w-^  now  eat  as  we  now 
do  towards  those  which  we  do  not  eat.  Those 
which  do  not  serve  us  in  any  other  way  we  should 
not  endeavonr  to  increase  in  number,  bnt  should 
rather  leave  them  to  their  own  resources,  or  exter- 
minate them.    The  labour,  time,  &c.,  which  are 
devoted  to  their  propagation  would  be  turned  to 
9ome  other  beneficial  purpose.    I  would  ask  "  Saul 
Ryinea"  what  do  we  now  with  horses,  dogs,  cats, 
sea-fowl,  sparrows,  and,  to  descend  in  the  scale  of 
organised  life,  silkworms,  bees,  and  the  many 
other  animals  which  are,  directly  or  indirectlr, 
beneficial  to  man  ?   And,  again,  how  do  we  act 
towards  lions,  tigers,  fox»s,  wolves,  snakes,  cock- 
roaches, lice,  and  the  other  innumerable  animals 
which  man  does  not  consider  of  advantage  to  him  ? 
An  argument  resting  on  such  a  basis  as  the  difficulty 
of  disposing  of  the  animals,  rests  on  a  very  rotten 
foundation.   "Saul  Rymea"  asks  what  wo  should 
do  for  "  boots  and  blankets,  horn  and  hair,  and  so 
on?"    If  it  would  be  worth  while  to  keep  cows 
for  their  skin,  horn,  and  hair  (not  to  speak  of 
milk  and  bntter),  sheep  for  their  wool,  fowls  for 
their  feathers,  eggs,  &c,  the  fowls,  sheep,  and  cows 
would  be  preserved,  and  there  is  no  doubt  that  such 
would  be  the  case.    Are  not  silkworms  bred  for  the 
silk  they  secrete?    "Saul  Rymea"  discards  the 
notiou  that  an  "  enormous  amount  of  excruciating 
pain  "  is  inflicted  in  the  slaughter-house,  because  of 
his   faith  in  the  humanity  of  his    countrymen ! 
Happy  man  !    If  we  all  had  such  faith  in  those 
around  us  there  would  be  no  need  for  Societies  for 
the  Prevention  of  Cruelty  to  Animals,  Vivisection 
Bills,  and  the  like.    "Saul  Rymea"  should  read 
some  of  the  revelations  of  the  slaughter-houses, 
such  as,  for  instance,  the  means  whereby  veal  is 
made  of  a  white  colour.    If  he  will  pay  a  visit  to 
any  ordinary  slaughter-house,  he  will  see  sufficient 
to  dispel  his  faith  in  the  humanity  of  his  country- 
men.  Ho  tries  to  justify  the  infliction  of  pain  by 
the  fact  that  pain  is  often  caused  by  nature. 
Natural  circumstances  sometimes  combine  to  cause 
the  death  of  an  animal  in  a  very  painful  manner,  as, 
for  instance,  starvation,  drowning,  exposure  to  tho 
action  of  fire,  disease.  &c.    But  does  this  justify  us 
in  doing  the  same  thing  ?   "  Saul  Rymea  asks 
whether,  in  the  creation  of  man,  it  was  intended 
that  he  should  cat  only  "one  particular  kind  of 
food  ?"    No  one  has  ever  asserted.  I  should  imagine, 
such  to  be  the  case.   No  vegetarian  contends  that 
man  should  eat  only  potatoes,  or  only  bread, 
or  ouly  mustard,  or  any  other  one  article  alone, 
any  more  than  does  the  flesh-eater  assert  that 
man  should  eat  all  the  forms  of  animal  life. 
The    question   really    is    whether    man  should 
fiud  his  food  in  one  only,  or  in  both  of  the 
two  great  divisions  of  organic  nature.     We  find 
that  all  other  animals  other  than  man  (with  perhaps 
a  few  exceptions)  have  certain  classes  of  food  on 
which  alone  tbey  feed,  some  on  or  in  living  animals, 
some  on  putrefying  animal  matter,  some  on  one  or 
more  varieties  of  living  vegetables  or  putrescent 
vegetable  matter.     Why,  then,  should  a  law  be 
required    for    tho    food    of    man  which  differs 
altogether  from  that  applicable  to  other  animals^ 
The  concluding    seutence    of    "  Saul  Rymea's 
letter    almost   convinces  me  that  he  is  joking. 
If  meant  seriously,  it  is  astounding.  He  states  "  that 
man  can  live  where  a  liou  or  a  cow  would  starve, 
and  that,  therefore,  he  is  superior,  and  that  the  sole 
reason  of  his  supremacy  may  be  attributed  to  this 
cause  !     Is  he  aware  that  a  cow  might  revel  in 
plenty  in  a  situatiou  that  would  prove  starvation  to 
a  man  ?    If  there  is  anything  in  his  argument  this 
would  show  that  the  cow  is  superior  to  man.  Again, 
some    animals  feed  on  nothing    but  putrescent 
matter,  many  insects  eat  nothing  but  wood,  many 
birds  eat  only  insects  and  other  small  vermin.  Put 
man  in  their  place,  and  he  would  soon  die ;  therefore, 
these  birds,  beasts,  fishes,  and  insects  are  superior  to 
man !    If  I  have  not  already  taken  up  too  much 
space,  I  should  like  to  devote  a  little  to  Mr. 
Lancaster.     Ho  asserts  that  man  is  justified  in 
slaughtering  man  !    This  does  not  nccord  with  the 
usual  practice  of  mankind  of  punishing  a  man  if  he 


commit  murder.  After  tho  beautiful  poetical  de- 
scription of  man  which  Mr.  Lancaster  quotes,  such 
assertion  as  this  grates  on  the  feelings  very  harshly. 
I  only  hope  that  the  lines  were  written  thougbtlossly 
or  hastily,  and  that  Mr.  Lancaster  does  not  believe 
iu  such  a  horrible  doctrine.  Surely  he  cannot  be  an 
upholder  of  cannibalism.  The  'survival  of  the 
fittest  "  does  not  necessitate  recourse  to  weapons  of 
war.  Nature  will  decide,  as  it  always  has  doue, 
which  is  tho  strongest,  and  permit  that  to  live  at  the 
expense  of  the  weak.  When  people  are  weak,  in 
sickness,  or  injured,  we  do  not  say  that  because  of 
their  infirmities  they  must  die  to  give  place  to  the 
stronger,  but  rather  endeavour  to  impart  to  them 
more  strength.  Mr.  Lancaster  says  further  down, 
"  The  very  fact  that  vegetarianism  has  had  so  many 
struggles  to  come  to  the  front,  and  has  been  in  every 
case  repulsed,  ought  to  bo  sufficient  for  any  one." 
That  it  "ha3  been  in  every  case  repulsed"  i* 
untrue,  and  that  it  has  not  been  generally  accepted 
by  mankind  is  no  argument  against  it.  If  it  were, 
it  might  also  be  applied  to  (e.g.)  Christianity,  which, 
after  1,800  years,  is  even  now  decidedly  in  tho 
minority.  It  might  be  applied  to  many,  if  not  all.  of 
the  reforms  which  have  been  advocated  and  adopted 
from  time  to  time.  It  might  be  said  that  because 
the  martyrs  were  alone— units  amongst  thousands— 
therefore  they  were  wrong;  that  Galileo,  when, 
alone  before  his  accusers,  he  asserted  the  roundness 
of  the  earth,  was  wrong  because  he  was  in  the 
minority.  Such  a  style  of  argument  is  scarcely 
worthy  of  answer.  Allow  me,  in  conclusion,  to 
give  an  unqualified  denial  to  the  assertion  said  to 
hive  been  made  by  Sir  John  Sinclair  (p.  541)  that 
"  flesh  meat  causes  a  desire  for  alcoholic  liquors."  I 
am  an  habitual  flesh-eater,  but  have  never  tasted, 
and  never  desired  to  taste,  alcohol,  and  the  hundreds 
of  thousands  of  teetotalers  in  this  and  other  countries 
are  a  decided  proof  of  the  fallacy  of  such  a  dootrino. 
— F.  A.  Edwards,  Bath. 

[26340.]— Shrinking  Wood  (U.Q.).— All  woods 
nsed  by  experienced  pianoforte  makers,  organ- 
builders,  and  musical  instrument  makers  are  very 
particular  in  seasoning  all  woods.  Some  let  it  stand 
12  months  before  planing  up.— Joseph  William 
Fennell. 

[26350.]  —  "Wood  for  Organ  Soundboard 
(U.Q,.).— Jarra  will  by  no  means  do  for  any  purpose 
of  organ-building  in  auy  branch,  as  you  say  it 
shrinks  at  any  period  of  time.  There  is  no  objec- 
tion to  you  using  the  other  woods,  providing  your 
boards  are  sound  and  well-seasoned.  Narrow  boards 
may  be  used,  but  should  bo  tongued  and  cross- 
battened  if  you  would  keep  them  level,  or  they  may 
be  dovetailed.  In  referring  to  organ-building,  do 
not  let  it  bo  said  I  am  trying  to  undo  the  contribu- 
tions of  others  ;  but  I  must  beg  to  say  that  many 
amateurs  begin  too  hastily  before  reading  the  in- 
structions given  in  13  volumes.  I  have  sent  a  few 
diagrams  Bhowing  how  I  would  construct  a  sound- 
board, with  details  of  draw-slides  (sea  Fig.  1). 


A  A  A  A  A  A,  footholes  for  pipes  :  B.  the  table ; 
C,  the  bearers  for  draw-slides;  D,  the  soundboard  ; 
E,  the  channel  bars ;  F,  the  wind  chest ;  G,  the  pull- 
down to  pallets.  Fig.  2  shows  the  battening  across 
table  ;  Fig.  3  the  ventila  ;  Figs.  4,  5, «,  various  draw- 
slideB.  Fig.  1  is  an  arrangement  for  Fig.  5  only, 
which  must  be  altered  in  table  and  soundboard  to 
suit  slides.  Fig.  4  is  an  arrangement  for  pipes 
nested.  Fig.  6  would  do  for  a  mixture  rauk.— 
Joseph  William  Fennell. 

126355.]—  Tron  Houses  (U.Q.).— I  believe  chapels, 
churches,  or  houses,  have  been  only  built  for  tempo- 
rary accommodation  during  the  time  a  permanent 
building  is  being  erected.  The  cost  or  question  of 
cheapness  I  am  unablo  to  certify.  —  Joseph 
William  Fennell. 

[20366.]— Dissolving  Amber  (U.Q  )  — Amber 
melts  at  550°  Fahrenheit,  but  loses  its  brilliancy. 
Highly  rectified  alcohol  extracts  a  small  portion  of 
its  colouring  matter.  Sulphuric  acid  will  dissolve  it, 
and  it  may  then  be  precipitated  by  water.  Pure 
caustic  alkalies  will  dissolve  it.  as  also  some  of  tho 
essential  oils.— Joseph  William  Fennell. 

[26367.]— 8ound  Measurer.— My  thanks  are  due 
to  William  J.  Chivers  for  his  reply  to  ray  query. 
Savart's  apparatus  is,  however,  already  known  to 
me.  There  is,  I  understand,  a  later  and  more  effec- 
tive invention  for  registering  the  vibrations  of 
church  bells  and  other  sonorous  bodies.— W.  J.  A. 

[20372.1—  Sgraffito  (U.Q,.).— This  is  a  method  of 
covering  n  surface  of  one  colour  with  a  paint  of 
another,  and  then  removing  this  paint  from  portions 
bo  as  to  form  a  pattern  by  discovering  tho  under 
colour.— Qoidam.  f  r^r^r\\s> 
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[■26387.]— Mould  for  Casting  Planter  of  Paris 
(TJ.Q,.).— The  proportions  vary  according  to  season. 
In  rammer  use  equal  quantities  by  weight;  in 
winter  twice,  or  even  three  times,  the  quantity  of 
treacle  may  be  found  necessary.— Quidak. 

[26*13.]  —  Sweet  Toned  Harmonium.  —  Mr. 
Fryer's  assertion  that  tho  reeds  used  in  that 
harmonium  the  tone  of  which  was  "far  superior" 
to  some  of  Alexandre's,  were  English  is  quite  suffi- 
cient. I  do  not  doubt  his  word,  but  I  must  ask 
another  question :  What  are  English  reeds  ?  I  know 
of  only  two  kinds  of  reeds  in  general  use  for  instru- 
ments of  the  harmonium  genus :  the  French  reed, 
which  has  what  I  may  term  a  solid  block,  and  the 
vibrator  of  which  is  held  by  two  rivets ;  and  the 
American  reed,  the  block  of  which  is  hollowed  out 
underneath,  and  the  vibrator  of  which  is  held  either 
by  one  rivet  or  by  the  metal  of  the  block  itself,  as  in 
tlie  Monroe  variety.  Certainly  there-  must  be  some- 
thing in  the  great  superiority  of  Mr.  Fryer's  har- 
monium over  Alexandre's  instruments,  and  it  may 
be  in  these  "  English  "  reeds.  I  would,  however, 
point  out  to  Mr.  Fryer  that  the  mere  making  of 
either  of  the  above  dea-ribed  reeds  in  China  or 
England  would  not  alter  its  technical  name.  I 
shall  be  quite  disappointed  if  that  is  all  Mr.  Fryer 
means,  because,  of  course,  "  French  "  reeds  are  made 
in  England  as  well  as  in  France.  However,  he  can't 
mean  that.  Now,  as  to  the  pan.  There  must  be 
something  that  I  do  not  understand  in  that.  Why 
does  Mr.  Fryer  think  it  may  "  surprise  "  me  to  learn 
that  it  was  made  "entirely  of  pine?"  These  in- 
sinuations are  very  disappointing,  because  they  lead 
yon  to  hope  that  yon  are  about  to  learn  something 
worth  knowing.  Well,  for  some  years  I  have  had  in 
my  possession  a  "  pan  "  made  entirely  of  pine,  and 
if  I  wanted  any  pine  "  pans,"  I  could  buy  a  gross 
or  two  to-morrow.  I  think  the  least  that  Mr. 
Fryer  can  do  now  is  to  give  your  readers  the  benefit 
of  his  experience — nearly  four  years,  I  think,  he 
said.  If  I  remember  rightly,  the  tone  of  the  instru- 
ment in  question  was  far  superior  "  to  some  of 
Alexandre  s,  and  that  being  the  case,  as  I  ventured 
to  remark  before,  it  must  be  a  very  good  instrument 
indeed.  What  puszles  me  is  that  this  superiority 
cannot  always  be  attained ;  and  I  have  just  a  suspi- 
cion that  although  the  tone  was  very  "  fine  "  indeed, 
the  "volume"  was  hardly  worth  mentioning.  In 
fact,  wasn't  the  harmonium  more  like  an  "  organ- 
accordion"  than  anything  else?  However,  I  wait 
patiently  for  a  detailed  description  from  Mr.  Fryer, 
because  it  is  obvious  that  if  this  harmonium  was  far 
superior  to  some  of  Alexandre's  instruments  in  tone, 
and  only  a  trifle  below  them  in  volume,  there  must 
be  something  more  in  it  than  "  English  "  reeds  and 
a  pan  made"  entirely  of  pine."— Saul  Rtmka. 

[26540.]— Cane  Chairs  to  Reseat.— You  can  and 
may  succeed.  Begin  by  lacing  from  one^side.  Keep 
a  few  wood  (pointed)  plugs  to  insert  in  the  holes 
while  yon  thread  the  next  hole,  and  so  on.  Doubly 
thread  the  same  from  side  to  side,  and  from  front  to 
back  ;  then  lace  singly  from  corners.  Every  alter- 
nate lacing  should  be  under ;  then  ping  up  holes  when 
finished.— JoMFH  William  Fbmnmll. 

[26646.]— Foundation  on  Wet  Bog  for  Heavy 
Machinery.— In  my  answer  to  the  above  query 
there  are  two  errors  which  I  desire  to  cornet.  Ninth 
line  reads,  "base-tree  nail  the,"  <fca.,  ought  to  read 
"  base  tree-nail  the,"  Ac.  The  last  sentence  ought 
to  be,  "  The  manner  of  bolting  framework  to  con- 
crete will  materially  prevent  vibration  or  other- 
wise."— E.  Loonkt. 

[26547.]— Measuring  Force  of  Breathing.— I 
think  the  stethograph  invented  by  Dr.  Bansome, 
lecturer  at  Owen's  College,  Manchester,  from  what 
I  have  seen  of  it.  would  be  likely  to  assist  in  your 
investigations.  As  a  member  of  a  liberal  pro- 
fession I  must  deprecate  the  tone  of  the  remarks  of 
"  Q.  Q.  T.,"  who  ought  to  be  glad  that  any  one  is 
anxious  to  investigate  a  difficult  subject  instead  of 
throwing  cold  water  on  the  aspirations  of  a  seeker 
after  truth.  The  stethoscope  is  merely  an  instru- 
ment intended  to  convey  the  healthy  and  morbic 
lung  sounds  to  the  observer's  ear,  who  must  be,  by 
physiological  study,  able  to  construe  their  significa- 
tion.— Ctbticercus. 

[26568.]— The  Water-Gauge  in  Mine  Ventila- 
tion.— From  the  impulse  the  particles  of  air  would 
receive  at  the  top  of  the  upcast— if  there  was  no 
friction— they  would  move  throngh  the  whole  of  the 
route  travelled  with  a  uniform  density.  This 
would  show  no  pressure  on  the  water-gauge.  From 
this  consideration  I  infer,  whatever  force  is  needed 
to  keep  the  current  in  motion,  it  is  not  shown  by  the 
water-gauge.  This  leads  to  one  conclusion  only— that 
the  water-gauge  shows  only  the  "  drag."— lotto- 

BANC*. 

[26504.]— Oxyhydrogen  Limelight.— To  Mr. 
W.  J.  Lancaster.— I  should  require  the  light  for 
home  use  and  also  for  public  exhibitions  in  the  town ; 
but  if  you  will  kindly  favour  me  with  the  instruc- 
tions you  speak  of.  I  shall  not  think  of  troubling 
you  any  further  about  this  important  subj.-ct.  A 
few  diagrams  accompanying  the  instructions  (if 
they  are  necessary)  would  enable  me  to  understand 
them  more  clearly,  providing  that  I  do  not  impose 
on  the  goodnature  of  Mr.  Lancaster.— -G.  Fryer. 

[26608.]—  Ele'ctrotyping.  —  "  C.  Detaille"  (p. 
572)  is  good  enough  to  give  the  querist  directions  to 
use  gold  and  silver  solutions,  from  neither  of  which 
can  the  metals  be  deposited.  The  cyanides  dissolved 
i  cyanide  of  potassium  are  the  proper  solutions.— 

OKA. 


[26610.]— Flight  of  Bullet.— The  data  given  are 
insufficient.  "A  Constant  Reader"  should  have 
given  either  the  velocity  of  projection  or  the  angle 
which  the  direction  makes  with  the  horizontal 
plane.  The  path  is  always  approximately  a  para- 
bola; and,  since  the  point  of  projection  and  the 
centre  of  the  target  are  in  the  same  horizontal 
plane,  the  greatest  elevation  is  attained  in  the 
middle  point  of  the  bullet's  path,  or  in  a  perpen- 
dicular from  the  horizontal  plane,  in  the  plane  of 
motion,  and  half-way  between  the  point  of  projection 
and  the  centre  of  the  target.— C.  W.  Hodgson. 

[26647.]— Daylight  Stars.— The  shaft  acts  like  a 
long  tube,  excluding  the  glare  of  the  sky  and  all 
extraneous  light,  and  concentrating  the  eyesight  on 
a  small  part  of  the  heavens.  The  surrounding 
darkness  may  cause  the  pupil  of  the  eye  to  expand  ; 
it  is  capable  of  expanding  to  six  times  its  smallest 
diameter,  and,  therefore,  of  receiving,  emteris 
paribus,  thirty-six  times  as  much  light.  Herschel 
says  in  his  "Outlines  of  Astronomy,"  p.  45  (imme- 
diately after  the  quotation  given  by  **  Aconite  "  on 
p.  548) :— "  Indeed,  from  tho  bottoms  of  deep,  narrow 
pits,  such .  as  a  well,  or  the  shaft  of  a  mine,  such 
bright  stars  as  pass  the  senith  may  even  be  dis- 
cerned by  the  naked  eye:  and  we  have  ourselves 
heard  it  stated  by  a  celebrated  optician  that  the 
earliest  circumstance  which  drew  his  attention  to 
astronomy  was  the  regular  appearance  at  a  certain 
hour,  for  several  successive  days,  of  a  considerable 
star,  through  the  shaft  of  a  chimney."  It  is  not 
"Old  Curiosity  Shop."  as'"  Aconite"  supposes, but 
"  Hard  Times,"  in  which  Dickens  makes  a  star  to 
shine  down  a  deep  chasm  for  hours.  Mr.  Proctor 
mentions  this  in  a  note  in  his  small  "  Star  Atlas," 
and  adds  :— "  Novelists  and  poets  sometimes  intro- 
duce astronomical  details  rather  unhappily.  One 
has  made  the  new  moon  rise  at  one  o'clock  in  the 
morning  ;  another  makes  midnight  moonless,  though 
the  moon  had  risen  at  eleven ;  in  the  '  Portent '  (a 
tale  which  appeared  in  one  of  tho  early  numbers  of 
the  Cornhill)  a  star  is  made  to  shine  midway 
between  the  horns  of  the  crescent  moon!" — C.  W. 
H0DO8ON. 

[26652.]— Bun  Printing.— The  best  paper  yon 
can  have  is  a  good  albumenised  one  floated  on  a 
60- grain  silver  bath  for  five  minutes.  Tone  with 
chloride  of  gold  1  grain,  acetate  of  soda  20  grains, 
water  60s. ;  fix  with  hyposulphite  of  soda  loa., 
water  60s.— W.  J.  Lancaster. 

S 652.1— Sun-Printing.  —  Make  a  solution  of 
to  of  silver  and  one  of  common  salt,  cover  one 
side  of  a  sheet  of  paper  (ordinary  writing-paper  docs 
very  well)  with  the  silver,  when  dry  with  the  salt ; 
repeat  the  process  until  it  has  two  of  silver  and  two 
of  salt.  Expose  it  in  a  printing  frame  with  fern- 
leaves,  Ac,  Ac,  for  about  twenty  minutes  or  a 
quarter  of  an  hour,  until  of  a  dark-brown  colour. 
You  can  fix  the  prints  by  hyposulphite  of  soda,— 
Orion. 

[26653.]— Centre  of  Gravity. —The  complete 
demonstration  of  the  position  of  the  centre  of  gravity 
of  any  pyramid  involves  three  distinct  premises, 
which  are,  in  order,  deductions  from  each  other.  1. 
The  centre  of  gravity  of  a  line  is  its  middle  point.  2. 
The  centre  of  gravity  of  a  triangle  is  in  a  tine  drawn 
from  any  vertex  to  the  middle  point  of  the  opposite 
side,  and  at  a  distance  of  one-third  of  the  whole 
line  from  this  side.  I  shall  assume  "  G.  N.  Originis  " 
to  be  acquainted  with  the  proof  of  the  above.  S.  The 
centre  01  gravity  of  a  triangular  pyramid  is  in  the 
lino  drawn  from  the  centre  of  gravity  of  its  base  to 
its  vertex,  and  distant  one-fourth  of  this  tine  from 
the  base,  which  is  proved  as  follows :— Draw  a  tine 
from  the  vertex  to  the  centre  of  gravity  of  the  base  ; 
then,  since  the  centres  of  gravity  of  all  lamins 
parallel  to  the  base  tie  in  this  line,  therefore  the 
centre  of  gravity  of  the  whole  pyramid,  which  is 
made  up  of  an  infinite  number  of  such  lamins?,  is  also 
in  this  line.  In  the  same  way  any  other  face  of  the 
pyramid  may  be  regarded  as  a  base,  and  a  line  drawn 
from  its  centre  of  gravity  to  the  opposite  vertex  will 
contain  the  centre  of  gravity  of  the  pyramid.  As 
there  are  thus  two  lines  which  each  contain  the  re- 
quired point,  it  must  be  in  their  intersection.  We 
have  now  to  determine  the  distance  of  this  point 
from  the  base,  along  the  line  from  the  centre  of 


gravity  of  the  base  to  the  vertex.  Let  E  be  the 
centre  of  gravity  of  the  base  B  C  D,  H  that  of  the 
face  A  C  D,  and  O,  the  intersection  of  H  B  and 
A  E,  that  of  the  triangular  pyramid  A  B  C  D.  F  E 
:  F  B  =  1  :  3  =  F  H  :  F  A :  therefore  H  E  is  parallel 
to  A  B,  and  the  triangles  H  E  G,  B  A  G  are  similar. 

.-.  GE:AG  =  EH:AB=FE:FB  =  l:3j 
.-.  A  G  =  8  G  E ;  .-.  A  E  -  A  G  +  G  E  o  4  G  E ; 
.-.  d  E  ±  i  A  E.  Q.EJ), 


4.  That  the  centre  of  gravity  of  any  pyramid  is 
similarly  situated  as  that  of  a  triangular  one  is  % 
simple  corollary  from  the  last  proposition.  A  fine 
joining  the  centre  of  gravity  of  the  base  with  tht 
vertex  of  the  pyramid  must  contain  its  centos  of 
gravity,  for  the  same  reason  as  in  the  case  of  s 
triangular  pyramid.  If  the  base  be  divided  into 
triangles,  and  the  pyramid  into  pyramids  on  these 
triangles,  the  centre  of  gravity  of  each  triangalar 
pyramid  will  be,  as  we  have  just  seen,  at  oae-foortb 
of  the  distance  from  its  base  to  the  vertex.  But  a 
plane  parallel  to  the  base  divides  all  tines  from  the 
vertex  to  the  base  in  the  same  proportion,  and,  con- 
sequently, the  centres  of  gravity  of  all  the  compo- 
nent triangular  pyramids  are  in  the  same  plane; 
therefore  this  plane  must  contain  the  centre  of 

Kavity  of  the  whole  pyramid.  The  centre  of  gravity 
ing  thus  determined  separately  in  a  plane  and  a 
line  it  must  lie  in  their  intersection.  Therefore  the 
centre  of  gravity  of  any  pyramid  is  in  a  line  joining 
the  centre  of  gravity  of  its  base  with  its  vertex,  sad 
at  a  distance  of  one  quarter  of  the  length  of  this 
line  from  the  bass.  Mr.  "  Originis  "  asks  for  "  the 
point  in  the  perpendicular  height  of  a  pyramid  ia 
which  the  centre  of  gravity  lies."  As  he  will  see 
from  the  above,  the  centre  of  gravity  does  not  lie  is 
a  perpendicular  from  the  vertex,  except  in  the  par- 
ticular case  when  the  pyramid  is  a  right  one.  As 
the  above  demonstration  is  independent  of  the  num- 
ber of  sides  of  the  base,  it  will  hold  for  a  cone,  which 
is  the  limiting  form  of  a  pyramid  when  its  sides  are 
infinitely  increased  in  number  and  diminished  ia 
length.— C.  W.  Hodgson. 

[26653.] -Centre  of  Gravity. -The  poeition  of 
centre  of  gravity  in  a  pyramid  or  cone  =  Jth  of  per- 
pendicular height  from  centre  of  base.— W.  Ai bit. 

[28654.1— Knapsack.— When  I  replied  formerly 
to  a  similar  query  I  referred  the  querist  to  another 
publication  treating  on  Buoh  matters,  and  also,  I 
believe,  recommended  the  buying  ready-made, 
instead  of  making  one  at  home.  If  "  Hector,"  how- 
ever, prefers  to  manufacture  one  for  himself  (as  was 
always  my  custom),  and  the  Editor  will  afford  the 
space.  I  shall  be  happy  to  send  sketches  illustrating 
my  description.  Without  engravings  it  would  be 
utterly  impossible  to  explain  the  matter.  I  may 
mention  that  my  knapsacks  are  a  make-up  derived 
from  the  English  and  American  military  ones,  into 
which  have  been  incorporated  some  features  of  the 
ordinary  tourist's  knapsack.—  Nolla. 

[26655.]— Power  of  Engine.— Your  engine  will 
be  about  86  horse-power.— N.  G.  P. 

526055.]— Power  of  Engine.— Your  engine  ii 
horse- power.  You  can  prove  the  oorrectnese  of 
my  statement  by  working  out  the  following  rule  :— 
Multiply  the  area  of  piston  in  square  inches  by  the 
pressure  of  steam  in  lbs.  per  square  inch,  and  by  the 
speed  of  piston  in  feet  per  minute,  and  divide  the 
product  by  33.000.-H.  C. 

[26655.]— Power  of  Engine.— The  ordinary  rule 
has  been  given  a  great  many  times  in  these  pages- 
For  each  revolution  the  piston  moves  through  3ft. 
twioe ;  therefore  the  total  distance  moved  through 
in  one  minute  is  2  x  3  x  43  =  258ft  The  ana  of 
the  piston  is  Ci?  *  31416  =  314*16  square  inch ;  the 
pressure  on  each  square  inoh  is  40  -  15  =  25lb.  (be- 
cause the  steam  pressure  of  401b.  is  opposed  to  the 
atmospheric  pressure  of  151b.) ;  therefore  the  total 
pressure  on  the  piston  is  314' 16  x  25  =  7,85Uh,  The 
work  done  in  one  minute  =  the  pressure  x  the  dis- 
tance moved  through  =  258  x  7,854  =  2,036,332ft. 
lb.  A  horse-power  being  33,000ft.  lb.  in  the  same 
time,  "Alexander's"  engine  contains  thus 
=  61'404  times.— C.  W.  Hodgson. 


L— ■  J— American  Bug.— An  American  paper 

gives  the  following  as  a  cure  :  "  Bead  hah*  a  page  of 
Dr.  Talmage's  sermons  to  them,  when,  in  leu  than 
three  minutes,  every  bug  will  be  seen  going  over  the 
fence  with  a  finger  in  each  ear." — Bug-killer. 

[26650.]— Boiler  and  Engine  for  small  Steam- 
boat.—T.,  Varley  will  find  a  pair  of  inserted 
cylinder  engines,  6"  x  6",  with  vertical  boiler, 
y  6"  x  4'  6",  with  cross  tubes  in  fire-box ;  screw  from 
2-  6"  to  3'  diameter,  and  about  3'  6"  pitch,  suitable 
for  his  boat,  if  she  draws  sufficient  water  for  that 
diameter  of  screw.  If  she  is  intended  for  towing 
her  machinery  should  be  heavier.  Would  coat  aboat 
£120—  Propeller. 

[26650.]  -  Boiler  and  Engine  for  Small 
Steamboat.— Mr.  T.  Varley  is  evidently  m  the 
same  predicament  as  many  others  who  have  tries 
the  use  of  steam  on  the  canal— via.,  the  best  forma 
engine  and  boiler  suitable  for  canal  trading.  1  am 
not  aware  of  our  engineers  having  found  s  bast  to 
work  from  with  regard  to  power,  Ac,  for  tnisclaM 
of  work,  which  entirely  depends  upon  the  depth  or 
water  there  is  under  the  keel  and  other  cause*, 
which  are  only  found  out  by  experience.  I  have 
seen  several  classes  of  these  boats,  but  they  are  au 
made  principally  for  towing.  On  one  ocoation  met 
summer,  during  my  holidays,  when  staying  near 
the  Bridgwater  Canal  (which  runs  between  «■»• 
com  and  Manchester)  I  was  surprised  to  fina  » 
steam  flat  ploughing  her  way  through  the  eanaL 
8he  was  going  at  the  rate  of  about  4  mile*P« 
hour.  Curiosity  prompted  me  te  go  on  ooara 
and  make  inquiries.  I  find,  on  looking  "P 
my  note-book,  the  following  particulars:  a 
flat  of  the  ordinary  type  found  on  the  oana». 
length,  60ft. ;  beam,  14ft ;  depth  not  e^rtamefl. 
draft,  4ft.  lin.    She  had  a  cargo  0!  grain  on  boart. 
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which  the  captain  informed  me  was  63  torn :  also 
30c  wt.  of  coal  in  the  bunker.  I  could  not  credit  the 
captain's  statement  at  first ;  but,  however,  he  satis- 
fied me  on  showing  me  his  freight  notes.  Knowing 
that  it  is  considered  a  good  cargo  to  take  51  or  52 
tons  at  a  draft  of  4ft.  through  this  canal  by  the 
ordinary  canal  flats  drawn  by  horses,  I  fonnd  this 
flat,  having  on  board  her  fall  cargo,  with  engine, 
boiler,  coals,  Ac,  and  drawing  no  more  water  than 
the  others.  I  was  particularly  struck  with  the 
aimplicity  of  the  engine,  which  was  a  single  inTerted 
cylinder  engine,  of  about  8  or  7in.  cylinder,  going  at 
a  speed  of  370  revolutions  per  min.  at  the  time  I 
counted  her.  The  boiler  was  of  the  tubulous  type, 
the  flame  travelling  round  the  outside  of  the  tubes. 
There  were  13  tubes  5ft.  long,  I  should  think,  and 
about  3  J  or  4in.  in  diameter.  This  boiler  carried  a 
pressure  of  1501b.  per  square  inch,  and  occupied 
very  little  space,  the  top  of  the  boiler  being  under 
the  deck.  The  whole  machinery.weighing  about  2  tons 
6cwt.,  was  made  by  a  a  Liverpool  firm.  The  engine- 
driver  informed  me  on  that  trip,  going  from  Runcorn 
to  Manchester,  about  32  miles,  this  boiler  consumed 
7cwt.  of  coal. '  One  other  feature  about  this  flat  was 
her  propeller.  Instead  of  spreading  the  water  out 
towards  the  banks  of  the  canal— which.  I  believe,  is 
one  of  the  objections  canal  companies  have  against 
screw  propellers— it  drove  the  water  in  a  direct  line 
aft,  which  formed  a  way  of  about  3ft.  broad  for  as 
far  as  the  eye  could  reach.  This  flat  had  been  to 
Sowerby  Bridge,  where  they  have  to  pass  through 
03  looks  in  33  miles,  and  I  was  informed  by  the  cap- 
tain they  had  no  difficulty  in  taking  her  through 
these  locks.  This  man,  being  accustomed  to  horse 
haulage  all  his  life,  seemed  to  take  it  rather  easy 
when  with  a  steamer.  I  may  here  state  there  were 
only  two  bands  working  the  fiat— via.,  captain  and 
engineer.  I  trust  Mr.  Varley  will  find  this  a  sort  of 
a  base  to  work  from  for  his  flat,  as  we  would  all  like 
to  hear  of  steam  on  our  canals  in  place  of  horses, 
and,  should  he  be  successful  in  his  undertaking,  I 
hope  he  will  publish  the  results  in  the  English 
Mbchanic— Aqua  Fluinb. 

[23601.1— Relaxed  Uvula.— Nothing  is  so  dis- 
tasteful  to  me  as  to  prescribe  to  cases  when  I  have 
not  seen  the  patient.  As  I  have  repeatedly  stated 
in  these  columns,  there  are  probably  no  two  oases  in 
which  the  same  disease  presents  itself  in  exactly  the 
same  form,  or  is  amenable  to  exactly  the  same 
treatment.  What  is  ysur  constitution  P  What  is 
the  origin  of  your  disease— is  it  syphilitic,  or  does  it 
depend  on  general  debility  P  Are  the  tonsils  also 
enlarged  P  Is  there  deafness  present  ?  All  these 
questions,  and  more,  must  be  answered  before  a 
satisfactory  treatment  can  be  decided  upon.  How- 
ever, a  very  good  gargle  may  be  made,  suitable  for 
simple  relaxed  uvula,  containing :  —  Sulphate  of 
quinine,  2-tgrs . ;  water,  1  pint;  hydrochloric  acid, 
3  drachms.  Not  to  be  swallowed,  only  gargled. — 
M.  M.  M. 

[26061.]— Relaxed  TJvnla.— Try  the  following  :— 
Keep  a  small  portion  of  gum-kino,  catechu,  or  a  little 
alnm  in  the  mouth.  A  solution  of  nitrate  of  silver 
applied  with  a  camel's  hair  pencil,  may  also  bo  bene- 
ficial. If  these  remedies  fail  to  give  relief,  then 
excision  will  take  place.  Astringent  gargles  should 
be  used  before  the  excision  does  take  place.  —  Q. 

FttTER. 

[26670.]  —  Stained  Floor.  —  I  think  the  best 
remedy  is  to  get  a  carpenter  to  plane  off  the  same.— 
Joseph  William  Fennkll. 

r36070.]-8tained  Floor.— Let  "  South  Milford" 
get  some  American  potash,  and  dilute  it  in  water. 
Make  it  pretty  strong,  and  sponge  the  parts  ever 
with  it,  and  let  it  stand  for  some  time.  Frequently 
do  this,  and  your  boards  will  come  white.  After 
each  sponging  wash  off  with  fresh  water.— K.  K. 

[26672.]— Coca  Leaf  Powder.— The  best  and 
moat  effective  way  of  taking  this  I  fonnd  to  be  in  in- 
fusion, made  by  pouring  half  a  pint  of  boiling  water 
on  2  scruples  to  a  drachm  of  the  leaves,  and  then 
putting  it  in  the  side  oven  to  "draw."  filling  up 
again  to  compensate  for  evaporation.  Hah?  of  this 
taken  warm  at  bedtime,  and  the  remainder  cold  next 
morning,  I  found  sufficient  to  give  me  all  the  vital 
energy  I  required  to  go  through  some  very  heavy 
and  exhausting  work  before  dinner,  and  then  through 
the  remainder  of  the  day's  occupation  with  almost 
unimpaired  energy.  I  did  this  work  on  Saturday, 
July  15,  exposed  to  the  sun,  with  the  temperature  in 
the  shade  at  <M  degrees.  I  perspired  pretty  freely, 
of  course,  but  much  less  than  at  considerably  lower 
temperatures  without  the  coca.  I  had  no  after 
lassitude  or  exhaustion  whatever,  nor  did  I  feel  any 
all  the  time  I  nivve  been  experimenting  with  it,  and 
it  has  been  through  all  this  torrid  weather.  Con- 
trary to  the  expectation,  I  found  it  no  substitute  for 
food,  the  appetite  being  very  vigorous.  There  was, 
however,  none  of  the  nausea  and  "  sinking  "  usually 
experienced  with  hunger,  and  the  appetite  was  more 
easily  satisfied.  Both  digestion  and  assimilation 
ceemed.  also,  to  be  perfect.  I  continued  the  experi- 
ment daily,  with  the  good  effects  of  feeling  entirely 
free  from  any  lassitude  or  weakness  from  the  ex- 
treme heat  which  has  prevailed,  and  with  a  keen 
r>  li.«h  for,  and  enjoyment  of,  every  meal.  But  the 
wreatest  benefit  1  experienced  has  been  in  ertremis, 
the  excessive  perspiration  of  the  feet  being  so  molli- 
fied and  subdued  (without  suppression),  that  the 
rawness  and  irritation  was  almost  entirely  absent, 
whilst  the  step  was  as  buoyant  and  careless  as  could 
be  desired.  Knowing  pretty  well  the  action  of  most 
of  our  stimulants  and  invigcretors,  I  have  closely 


watched  for  the  appearance  of  any  reactionary  or 
prejudicial  after-effects,  but  I  have  failed  to  observe 
any.  I  discontinued  its  use,  then,  for  one  week,  to 
see  if  any  of  the  usual  depression  followed ;  but  I 
merely  missed  the  previous  high  vigour  and  light- 
ness, which  was  restored  next  day  by  the  first 
"potion."  As  to  its  action,  it  is  not  narcotic,  as 
the  sleep  induced  was  immediate,  calm,  unbroken, 
and  refreshing.  It  is  not  astringent  (or  congestive), 
as  all  the  mucous  surfaces  were  moist  ana  supple, 
and  the  trifling  lingering  remnants  of  a  winter's 
asthma  and  bronchitis  came  up  without  cough  or 
other  forcible  effort,  without  any  "tightness"  or 
difficulty  of  breathing.  As  to  its  expellent  effects,  I 
chewed  the  leaves  on  first  going  off,  which  was 
followed  by  the  appearance  of  several  small  ulcers  on 
the  tongue  and  mouth,  and  inside  the  cheek,  which 
I  was  not  surprised  at,  as  I  had  only  just  got  rid  of 
a  relaxation  of  the  uvula  and  neighbouring  inflam- 
mation of  three  weeks'  continuance.  Several  small 
boils  also  appeared  about  the  temples  and  neck.  Its 
further  use  in  infusion  was  accompanied  at  first 
with  some  little  irritation  of  the  akin,  and  the  ap- 
pearance of  what  are  commonly  termed  "  beat- 
bumps,"  both  of  which,  however,  soon  disappeared.  I 
am  more  particular  in  alluding  to  this  expellent 
action,  because  there  are  few  of  the  tiaraes  or  organs 
of  the  body  that  are  not  more  or  less  charged  with 
the  effete  or  worn-out  matter  of  "combustion," 
and  it  is  these  accumulations  which  are  acted  upon 
most  powerfully  by  any  increase  or  excess  of  vital 
energy,  causing  chemical  change*  and  appearances 
which  are  the  "  forms  "  of  disease ;  such  appearances 
are  well-known  phenomena  of  the  water-cure,  and 
are  hailed  as  the  best  prognostics  of  its  efficacy  and 
healthful  action.  In  my  own  experiment  I  do  not 
think  there  was  much  material  for  external  expul- 
sion, as  an  eight  months'  more  or  less  persistence  of 
bronchitis  and  asthma  had  pretty  well  cleared  out 
what  effete  matter  I  could  have  accumulated.  I 
have  had,  however,  another  opportunity  of  testing 
the  therapeutic  action  this  week.  Being  at  Hast- 
ings on  Sunday.  I  had  walked  and  climbed  over  the 
cliffs  and  glens  to  Fairlight  and  back,  and  was  mot 
on  the  last  cliff  on  my  return  by  a  well-meaning  but 
injudicious  friend,  who  persisted  in  "  button-holing  " 
me.  In  vain  I  urged  upon  him  that  I  was  wet 
through  with  perspiration,  and  that  the  strong  keen 
wind  oh  the  exposed  cliff  was  chilling  me  to  the  bone. 
At  last  I  broke  away,  but  not  before  I  had  received 
enough  mischief  to  produce  by  Tuesday  a  severe 
catarrh,  sore  throat,  and  incipient  bronchitis.  I  at 
once  used  the  chlorate  of  potass  in  a  gargle  to  arrest 
the  congestion,  and  turned  to  the  coca.  This  has 
restored  the  vital  force,  and,  moving  the  fluid  circula- 
tion back  to  the  skin,  I  am  now.  on  Friday,  again 
sound  in  wind  and  limb.  Had  the  coca  been  a  nar- 
cotic or  an  alterative  of  an  astriugent  nature,  I 
should  have  been  left  with  more  or  less  dryness  of 
th>'  throat,  cough,  and  "tightness  "  of  the  chest,  of 
which  not  the  slightest  traces  are  apparent.  I 
should  thus  esteem  it  a  very  valuable  remedy  for 
diseases  of  the  throat  or  lungs,  and  more  especially 
for  consumption,  wherein  I  have  used  remedies  of  an 
analogous  nature  and  action  with  the  best  effects. 
It  will  be  seen  fiat  I  have  not  combined  it  with 
either  the  lime  or  soda  mentioned  in  your  articles  on 
the  subject.  The  lime  might  be  the  means  of  the 
food  displacement  experienced  by  the  South 
Americans  as  preventing  the  destruction  of  tissue, 
but  its  absorption  and  combination  with  the 
"spout"  fc-clatiiiu  and  albumen  thereof  would  ulti- 
mately be  of  serious  prejudice  to  well-being,  and  the 
source  of  the  serious  after-evils  attributed  to  the  use 
of  the  coca  itself.  There  would,  I  think,  be  a  wast- 
ing of  the  softer  parts  of  the  body,  and  a  general 
concretion  of  the  muscular  substance,  rendering  the 
limbs  inert  and  powerless,  and  finally  in  a  condition 
analogous  to  that  of  chronio  rheumatism.  Soda,  by 
its  solvent  powers  over  the  humours  and  tissues, 
would,  of  course,  have  a  contrary  effect;  but  its 
drying  and  wasting  effects  upon  the  fibres  and 
tissues  are,  I  believe,  such  as  render  it  a  very  doubt- 
ful remedy.  My  observations  and  experiments  have 
been  with  a  view  to  determine  the  action  of  the  coca 
itself,  and  I  am  extremely  satisfied  with  the  results. 
— Incoo. 

[26675.]— Common  Pomp.— Suppose  your  pump 
to  work  at  40  strokes  per  minute,  with  a  travel  of 
Sin.  in  the  barrel,  the  power  required  will  be  1,950 
foot  pounds,  or  about  1  -17th  horse-power. — N.  Q.  P. 

[26680.]— The  Seasons  in  England— I  have 
always  understood  that  the  (average)  heat  of  our 
summers  for  the  last  few  years  has  diminished  in  in- 
tensity rather  than  increased,  and  that  our  winters 
have,  as  a  rule,  been  milder  than  those  of  former 
years.  This  is  apparently  the  direct  inverse  of  what 
the  querist  imagines  to  be  the  case,  but  the  replies 
of  "P.  R.  A.  S."  and  "  A.  F.  O.,"  in  onr  last  week  s 
issue,  tend  rather  to  strengthen  than  weaken  such  a 
supposition.— Aconite. 

J 26682.]— Stained  Marble.— Will  not  spirits  of 
ts  remove  the  same  P  Afterwards  carefully  wash 
off.— Joseph  William  Fknnell. 

r2668».l— Numismatic— At  the  dosire  of  the 
gold-producing  colonies,  branches  of  the  Royal 
Mint  were  established  in  Sydney  and  Melbourne, 
and  after  some  time  their  produce  was  made  legal 
tender  at  home.  The  M  is  probably  the  mark  or 
initial  of  the  cutter  of  the  die,  but  the  money  is  not 
a  contract  production,  but  as  much  that  of  the 
Imperial  Mint  as  though  struck  in  London  — 
Sigma. 


[26600.]— Stars.— The  following  are  mean  places 
for  1876,  January  :— 

h.m.   s.  •  '  * 

12Aquiln  ...R.A.  18  65  3  46  N.P.O.  05  64  42  07 
10      „         ...  18  63  636  79  16  31-01 

24Aquarii    ...       ,  21  33  7  88  00  38  38-32 

3  2725  Delphini         20  40  20  13  74  32  50  34 

0  2  230  Leonis.  11  37  60  68  63  36  22  83 
The  first  three  are  derived  from  the  "  Greenwich 
Seven  Year  Catalogue,"  giving  places  for  1864,  and 
are  corrected  for  precession  ana  proper  motion  to 
1876.  The  two  last  are  taken  from  J.  Hersehel'B 
"  Catalogue."  Vol.  XL.,  Mem.  R.A.S.,  and  are  ap- 
proximate, being  corrected  for  precession  only. 
Webb,  in  "  Celestial  Objects,"  gives  the  mags,  of  40 
Lyncis  as  4  and  0.  The  remainder  of  his  query,  I 
think,  will  be  found  in  Vol.  XXXV., "  Mem.  R.A.8.," 
which  I  have  not  at  hand.— Hekbt  Pbatt. 

[20691.]— Gal vanio  Action  in  Breweries.— It 
is  necessary  to  remember  that  for  the  effectual  pre- 
vention of  galvanic  action  in  brewing  uUmsils  the 
mixture  of  different  metals  should  be  employed,  and 

1  can  quite  understand,  in  the  case  whero  iron  pans 
heated  by  copper  coils  were  employed,  that  there 
existed  great  probability  of  injury  resulting  there- 
from. Iron,  when  unconnec  ted  with  other  metals, 
is  an  excellent  material  for  constructing  water- 
tanks,  mash-tuns,  hop-backs,  and  coolers,  but  it  is 
not  suitable  for  boiling-pans  and  fermenting 
squares,  more  especially  when  those  vessels  are 
fitted  with  copper  coils.  The  substitution  of  copper 
for  iron  pans  could  not  fail  in  giving  marked  results, 
and  should,  in  my  opinion,  have  removed  all  cause 
of  hurtful  influence,  notwithstanding  that  between 
the  copper-pans  aud  hop-back  there  is  an  iron 
sluice-valve  ;  and  I  can  hardly  believe  that  the  mere 
flowing  of  the  boiling  wort  through  the  pipe  of 
copper  having  a  very  short  length  of  iron  between  it 
an<l  the  pan,  and  for  so  short  a  time  can  induce  so 
great  an  amount  of  galvauic  action  (if  any  at  all)  as 
to  have  any  perceptible  effect  on  the  wort,  although 
it  is  plain  that  the  packing  does  not  insulate  tho 
sluico-valve,  connection  being  made  by  the  iron 
bolts.  It  would,  therefore,  be  advisable  to  substi- 
tute gun-metal  sluice  for  the  iron  one  used  at  pre- 
sent. If  any  appreciable  galvanic  action  is  induced 
(which  I  very  much  doubt),  its  effect  will  be  to 
increase  the  amount  of  acidity  present  in  the  wort, 
and  I  should,  therefore,  advise  that  tho  free  acid  in 
the  wort  be  estimated  correctly  both  before  and 
after  boiling.  Again,  iron  is  a  bad  material  for 
fermenting  tuns,  because  it  is  able  even  in  the  cold, 
and,  under  certain  couditions.  to  decompose  water, 
absorbing  oxygen,  and  liberating  hydrogen.  This  is 
especially  the  case  with  acid  liquids  in  a  state  of 
fermentation,  because  their  elements  at  that  stage 
are  always  more  or  less  in  a  loose  state  of  combina- 
tion, ana  for  that  reason  it  is  unwise  to  employ 
metal  for  squares  without  any  regard  to  possible 
galvanic  action,  which  may  be  induced  when  copper 
attem Derating  coils  are  fitted  inside  the  squares.— 
H.  P.  Harris,  Rotherham. 

[26092.]— Fern  Management.— The  reason  why 
■0  little  instruction  is  given  as  to  the  management 
of  ferns  in  Wardian  cases  is,  that  with  properly- 
constructed  cases  they  require  so  little.  The  fol- 
lowing points  must  be  attended  to :— 1.  The  case 
should  shut  quite  air-tight.  2.  Direct  rays  of  the 
sun  should  not  >«  allowed  to  fall  on  the  case.  3. 
The  ferns  should  be  abundantly  watered  on  plant- 
ing, so  as  to  render  the  soil  or  sand  fairly  moist 
throughout,  but  not  sticky.  4.  Water  should  only 
be  gi  von  when  the  surface  begins  to  get  dry ;  which, 
in  a  properly-closed  case,  will  be  once  in  two  or 
three  months.  The  ferns  should  be  disturbed  as 
little  as  possible,  except  when  imperatively  neces- 
sary through  the  occurrence  of  dyiag  or  withered 
fronds.— A-  F.  J. 

[26693.]— Maclo-Laatern  Photographs.— This 
query  has  already  been  fully  answered  by  Mr.  Wood- 
bury in  the  back  volumes.  I  cannot  refer  just  now, 
but  I  think  it  was  in  Vol.  XX.  If  you  cannot  find  the 
information,  I  will  transcribe  it  for  you. — Axtritk. 

[26603.1  —  M agio-Lantern  Photographs.— In 
Vols.  XVIII.  and  XIX.  yon  will  find  every  informa- 
tion about  lantern  transparencies.  If  you  have  not 
got  these  vols.,  I  shall  be  pleased  to  help  yon.— 
W.  J.  Lancaster. 

[20698.]— Inheritance.— If  the  father  has  died 
intestate  the  land  will  devolve  upon  the  son  of  the 
second  wife,  to  the  entire  exclusion  of  the  daughters 
of  the  first  wife  (vide  3  and  4,  Will.  IV.,  c.  108).  The 
personalty  consisting  of  stock  is  divisible  in  the 
following  proportion — vis.,  4  to  the  second  wife,  and 
the  remainder  equally  between  her  son  and  the 
daughters  of  the  first  wife.— Lex. 

[26698.]— Inheritance.  — Assuming  the  man  to 
die  without  having  made  a  will,  all  his  real  estate 
(land,  <tc.)  would  go  to  his  son  as  his  heir-at-law,  to 
the  entire  exclusion  of  all  his  other  relations.  His 
personal  estate  in  England  at  tho  time  of  his  death 
(money,  moveables,  funds,  Ac.)  would  become 
divisible  among  bis  next  of  kin  under  the  statutes  of 
distribution,  the  result  of  which  would  be  (assuming 
that  the  deceased  left  no  other  relations  than  those 
mentioned  in  the  query)  that  his  wife  would  take 
one-third  part  of  it  and  the  other  two-third  parts 
would  be  equally  divided  among  his  three  children. 
As  to  the  latter  part  of  the  question  1  Subject  only 
to  slitrht  restrictions  which  do  not  affect  the  present 

Jnestion,  a  man  is  allowed  by  the  English  law  to 
ispose  of  his  property  of  every  kind  by  will  in  any 
manner  he  chooses.  The  deceased  man  could,  there- 
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fore,  M  suggested,  leave  all  bis  property  to  his  son 
to  tba  entire  exclusion  of  his  two  daughters.  No 
one.  howerer,  can  properly  advise  without  knowing 
all  the  facts  of  each  particular  case,  and  I  should 
strongly  recommend  the  querist  to  consult  some 
solicitor  of  respectability  upon  the  matter.— Law 
Student. 


L] — Inheritance. — The  querist,  of  course, 
means,  by  "lawfully  pertaining,  how  the  estate 
would  he  distributed  in  case  of  intestacy.  The  land, 
by  the  unjust  law,  would  go  to  the  son :  personal 
property,  such  as  stock,  money,  Ac.,  would  go— one- 
third  to  the  widow,  the  rest  in  equal  shares  among 
all  the  children.  As  to  the  last  question,  if  the  man 
possessed  the  land  in  his  own  right,  he  could,  by 
will,  give  it  to  the  son  alone,  or  to  one  of  the 
daughters,  or  to  the  first  person  entering  his  house. 
— Sigma. 

[26702.]— Preparation  to  Fasten  Paper  to  Tin. 
— There  are  a  lot  of  preparations  that  will  cause  tin 
and  paper  to  adhere  together,  but  the  best  among 
them  that  I  know  anything  about  is  a  so-called 
"  Parlour  Paste,"  made  by  Ordish.  This  paste  is 
really  better  than  any  other  adhesive  substance  that 
I  have  met  with ;  ana,  besides,  it  is  so  easily  npplied 
and  is  ready  at  a  moment's  notice.  —  W.  J. 
Lancaster. 

[26703.]— Brightening  Braes  Wire.— If  only 
dull,  you  will  find  a  strong  solution  of  oxalic  acid 
clean  off  the  whole  of  the  dirt  and  oxide.  If 
thoroughly  corroded,  then  clean  with  rough  emery 
paper,  and  finish  it  with  either  O  or  FP  emery  paper, 
with  a  little  oil  on  the  paper.  Wipe  clean  with  lime 
and  lacquer  if  you  want  to  keep  it  clean. — W.  J. 
Lancaster. 

[28703.]  —  Brightening  Brasa  Wire.  —  Some 
persons  rub  the  wire  with  fine  sandpaper  or  emery- 
cloth,  bnt  the  best  thing  I  can  recommend  "One  in 
a  Fix  "  is  to  rub  the  wire  with  some  finely-powdered 
whiting  on  a  piece  of  chamois  leather x  and  with  a 
little  patience  it  will  give  the  wire  a  bright  appear- 
ance without  scratching  it,  as  the  sandpaper  would 
do.— G.  Frter. 

[26704.1— Magnetic. — The  power  of  a  permanent 
magnet  depends  upon  so  many  circumstances— such 
as  quality  of  steel,  temper  of  ditto,  and  the  so-called 
coercive  force— all  these  may  differ  in  true  magnets 
of  the  same  size  and  maametised  with  same  apparent 
amount,  but  after  standing  a  little  they  will  show 
an  appreciable  difference ;  beside  this,  to  determine 
the  amount  of  work  it  will  do  one  must  have  the 
details  of  method  of  conversion  of  the  magnetism 
into  work.  But  apart  from  all  thiss  it  would  be  a 
difficult  matter  to  construct  an  engine  at  all  with 
permanent  magnets.  Ton  must  have  electro-magnets 
and  an  engine.  If  you  really  wish  to  make  an 
engine  to  work  up  to  one-horse  power,  I  will  work 
out  the  details  for  you.— W.  J.  Lancaster. 

[26706.]— Kaleidoscope.— To  Mr.  Lancaster. 
— After  res  dinar  answer  No.  17486,  Vol.  XIX.,  then 
read  the  following :— The  kaleidoscope  is  mounted 
in  a  brass  tube,  f>\  inches  long,  with  a  sliding  tube 
outside  to  fit  into  the  front  of  any  ordinary  lantern. 
On  the  front  end  of  the  tube  containing  glass 
reflectors  there  is  a  tube  3  inches  long  containing 
the  7\\n.  focus  lens ;  this  is  for  focussing  the  image 
upon  the  screen.  The  brass  tube  containing  re- 
flectors should  be  ljin.  diameter.  You  cannot  easily 
make  the  mirrors  adjustable;  but  if  you  intend 
making  a  lantern  kaleidoscope.  I  should  be  pleased 
to  tell  yon  how  to  make  one  with  adjustable  mirrors. 
— W.  J.  Lancaster. 

[26700.] — Herbarium  Case.— Make  a  box  so 
that  the  front  shall  fall  down,  being  hinged  at  the 
bottom,  and  lock  and  key  at  top.  Then  make  the 
trays  to  slide  in  oi:  strips  of  wood  or  zinc— the  latter 
is  the  easier.  Then  purchase  sufficient  zinc  of  this 
form,  t~,  resembling  a  capital  T  ;  then  make  a  row 
of  holes,  and  screw  these  inside  the  box,  leaving 
room  for  the  trays  to  slide  in  easily.  The  zinc  will 
only  occupy  about  jths  of  an  inch  for  a  dozen  trays, 
and  will  be  very  strong,  and.  at  the  same  time,  neat. 
The  cardboard  sheets  may  be  used  alone,  without 
any  tray,  and  will  make  a  complete  cabinet  if  nicely 
arranged.— W.  J.  Lancaster. 

[2671 L]— Polishing  Tortoiaeshell  and  Ivory. 
— A  mop  in  the  lathe  with  rouge  will  give  a  good 
smooth  surface,  or  a  pad  of  wool  inside  a  piece  of 
chamois  leather,  used  with  rouge,  and  well  rubbed 
on  the  articles  will  make  a  good  polish.— W.  J. 
Lancaster. 

[26711.]— Polishing  Tortoiaeshell  and  Ivory. 
— Bone,  horn,  tortoiseshell,  or  ivory  may  be  brought 
to  a  fine  polish  by  scraping  smooth  with  glass,  then 
rubbing  with  very  fine  glass-paper;  afterwards  rub 
with  a  wet  rag  and  powdered  pumice-stone,  then  rub 
in  the  same  manner  with  washed  chalk  or  fine  whit* 
ing.  If  you  have  a  lathe,  make  a"  dubb  "  of  circular 
pieces  of  cloth,  sewed  tightly  together  in  the  centre, 
and  put  the  different  powder*  on  the  edges.  Be  sure 
and  havo  one  "  dubb   to  each  powder. — Elk. 

[2671S.J-Bod  Ink.— See  "  Useful  and  Scientific 
Notes,"  p.  541.  Another  recipe  is  the  following  :— 
One  quart  of  white  wine  vinegar,  two  ounces 
of  Brazil  wood,  and  half  an  ounce  of  alum, 
bottled  and  well  shaken  for  a  fortnight ;  then  let 
simmer  in  a  saucepan,  and  add  three  quarters  of  an 
ounce  of  gum  arabic.  Let  the  whole  stand  for  a  few 
days,  filter,  and  it  will  be  ready  for  use.— W.  J. 
Lancaster. 


[26714.]— Colouring  Clay  Pipes.— A  solution  of 
shellac  in  spirits  of  wine,  with  which  paint  the  pipe, 
using  a  soft  camel's-hair  brush.— Dens. 

[26716.]— Moon  Rising.— For  the  town  of  Oal  way 
add  36  minutes  to  the  time  given  in  the  Almanac, 
and  you  won't  be  far  out.  At  Eyrecourt,  iu  E.  Gal- 
way,  add  32  minutes,  and  add  40  minutes  at  Clifden, 
in  W.  Gal  way.  In  short,  add  4  minutes  for  every 
degree  W.,  and  subtract  4  minutes  for  every  degree 
E. of  Greenwich.  Difference  of  latitude  would  also 
make  a  little  difference.— F.  D. 

[26717.]— Liverpool  Dry  Plates.— The  Liverpool 
plates  cannot  be  depended  upon ;  sometimes  one  will 
get  a  batch  of  really  good  plates— at  another  time 
nearly  every  plate  is  specky.  I  have,  during  the  last 
week,  developed  a  number  of  plates,  and  only  20  per 
cent,  are  specky,  whereas  another  lot  a  friend  of 
mine  developed  came  out  about  60  p°r  cent,  specky. 
Colonel  Wortley's  plates  are  very  little  better  than 
the  Liverpool  plates.  Out  of  24  large  plates  13 
came  out  terribly  specky,  yet  all  were  developed 
splendidly.  Some  of  the  finest  pictures  were  covered 
from  top  to  bottom  with  specks.  The  cause  of  these 
specks  is  twofold— first,  dust  on  the  plate  when 
placed  in  the  slide ;  second,  inorganic  and  organic 
particles  in  the  film.  Now,  the  plates  I  developed 
were  all  carefully  dusted  with  a  camel-hairbrush, 
and,  in  fact,  were  absolutely  free  from  dust,  and  yet 
several  of  them  came  ont  specky,  although  some 
plates  prepared  with  emulsion  had  not  any  specks  at 
all.  It  is  evident,  therefore,  that  undissolved 
particles  of  iodide  or  bromide  are  left  in  the  film 
when  preparing  plates,  and  one  regrets  that  the 
plates  are  not  prepared  with  more  care.  Nothing  is 
more  annoying  than  to  find  that  the  density  of  the 

Eilate  is  all  one  requires,  and  yet  the  photo  is  worth- 
bss  because  of  specks.— W.  J.  Lancaster. 

[26718.]— Holts  Machine.  — To  Sioka.—  The 
best  information  on  this  subject  is  scattered  through 
a  variety  of  papers  in  scientific  journals,  to  which  I 
cannot  now  furnish  references.  I  believe  a  good  de- 
scription is  to  be  found  in  the  last  English  transla- 
tion of  Deschanel  s  "  Physics."— SlGKA. 

[26721v]-8ix-oell  Battery  .—The  thickness  of  the 
carbons  is  of  no  consequence,  except  that  they  should 
be  thick  enough  for  strength  and  not  so  thick  as  to 
occupy  space  needed  for  liquids. — Sigma. 

[26721.]— Six-Cell  Battery.— No ;  the  plates  will 
do  any  size,  but  it  would  be  little  trouble  to  make 
them  all  one  size.  The  thickness  is  quite  immaterial ; 
get  them  as  nearly  the  same  thickness  as  you  can, 
but  do  not  waste  any  time  in  working  a  thick  plate 
down.  If  the  plates  are  for  a  bichromate  battery, 
then  they  might  be,  say,  4|in.  by  Sin.,  a  plate  of 
zinc  same  size  being  between  the  plates  of  carbon. 
You  do  not  say  what  kind  of  battery  you  intend 
raakiotr.  otherwise  one  might  be  of  more  service  to 
you.— W.  J.  Lancaster. 

[26725.]— Swimming  Collar.—"  Learner  "  can- 
not do  much  better,  certainly  not  cheaper,  than  the 
method  described  by  me  in  last  year's  Enoush 
Mechanic.  Make  a  calico  bag,  about  3  or  4in.  in 
diameter,  and  long  enough  to  go  round  his  neck, 
strings  being  attached  at  each  end.  At  nearly  alt 
the  sea-side  resorts  be  will  find  any  quantity  of  the 
common  bladder  wrack,  with  which  he  has  only  got 
to  fill  his  bag.  and  for  an  outlay  of  Id.  or  2d.  at 
most,  be  will  have  as  good  a  swimming  collar  as  if 
he  had  paid  6  or  six  shillings  for  it.  Nature  has 
provided  the  proper  material  in  the  right  place. — 
W.  B.  WOODBURT. 

[26725.]— Swimming  Collar. — "  Learner  "  can 
buy  a  swimming  collar  for  a  few  shillings.  One  I 
have  seen  was  a  bag  of  indiarubber,  loin,  long,  and 
when  blown  up,  Sin.  in  diameter.  It  was  covered 
with  cloth,  and  at  each  end  was  a  tape  to  tie  round 
the  neck.  You  cannot  sink  with  one  on.  "  Learner" 
may  make  one  by  getting  two  bladders,  and  cover- 
ing them  with  cloth,  and  blowing  them  up.  and 
tying  them  round  his  neck  under  his  chin. — Anti- 
quary. 

[26726.]— "Wool  Cleaning.— I  cannot  answer  for 
the  modoon  the  skins,  but  wool,  previous  to  dyeing, 
undergoes  the  process  of  steam-boiling  in  a  scouring 
vat,  being  composed  of  urine,  fuller's  earth,  and  a 
soap  made  expressly  for  clothes  of  a  greyish  white, 
ana  a  little  pig's  dung ;  it  is  then  taken  ont  and 
washed  in  a  running  stream  generally.— Joseph 
William  Fennell. 

[26727.]— Defective  Sight.— If  yon  will  be  good 
enough  to  answer  the  following  questions  I  will  do 
my  best  to  help  you  : — (a)  How  long  have  you  noticed 
the  mistiness?  (6)  Have  you  suffered  from  any 
fever  or  debility?  (c)  Can  you  read  this  answer 
comfortably  at  10  inches  distance,  or  does  the  print- 
ing appear  to  run  together  P  (d)  can  you  read  this 
print  equally  well  when  held  horizontally  and  then 
vertically  ?  (e)  Does  the  haze  appear  more  hazy 
when  reading  by  gaslight  ?  Let  me  have,  also,  the 
nearest  and  furthest  distance  at  which  you  can  read 
this  answer  comfortably  well.— W.  J.  Lancaster. 

[26727.1— Defective  Sight. —  You  suffer  from 
short-sightedness.  The  wisest  plan  you  could  adopt 
is  to  consult  a  respectable  oculist,  and,  if  he  is  a 
reasonable  man.  he  will  not  overcharge  you.  I  have 
no  doubt  our  friend,  Mr.  W.  J.  Lancaster,  will  give 
you  his  advice  as  regards  the  glasses.  The  above 
form  of  defective  sight  (you  are  aware)  can  only  be 
relieved,  not  cured.  I  feel  sorry  that  I  cannot 
advise  further,  as  it  is  evidently  a  case  for  pro- 
fessional judgment.— G.  Fbter. 


[26728.]  —  Electroplating.  —  Stripping  is  doe 
simply  to  negligence  on  the  part  of  the  operator, 
roost  likely  to  want  of  strict  cleanliness  in  preparing 
the  object*.— Sigma. 

[9672ft. ]— Bottles  for  Chemicals.— Corks  may 
be  used  with  advantage  in  many  cases,  if  they  are 
boiled  in  melted  paraffin.  Stoppers  are  much  im- 
proved by  warming  them  in  a  Bunsen  burner  t'n 
they  will  just  melt  a  piece  of  paraffin ;  they  should 
then  be  worked  in  the  neck  of  the  bottle,  similarly 
warmed  ;  stoppers  so  heated  are  more  air-tight,  and 
never  set  fast  so  as  to  cause  the  bottle  to  break ;  if 
fixed  titrht.  warming  the  bottle  releases  them. 
Labels  similarly  treated  are  protected  alike  from 
damp  and  injury  by  fumes,  or  even  liquids,  in  great 
degree. — Sigma. 

[26729.]— Bottles  for  Chemicals.  —  Stoppered 
bottles  are  best,  but  if  economy  must  be  practised, 
have  stoppered  bottles  for  acids,  volatile  liquids,  and 
deliquescent  salts;  for  other  things  use  corked 
bottles.  In  answer  to  1,  see  above ;  2,  soak  the  top 
part  of  cork  in  an  alcoholic  solution  of  sealing-wax, 
and  coat  top  with  thicker  solution,  or  with  the 
melted  wax;  3,  they  will  answer  fairly.  Arrange 
your  bottles  in  rows,  commencing  with  A  and  pom* 
to  Z.  Hare  reagents  on  a  separate  shelf.— W.J. 
Lancaster. 

[26730.]— CoiL— In  back  numbers  you  will  find 
pages  of  information  on  making  coils.  Look  through 
them,  read  all  you  can  find  about  coils,  and  choose 
the  one  your  means  will  best  allow  yon  to  make.  An 
induction-coil  is  the  kind  yon  require,  and  this  con- 
sists essentially  of  a  core,  primary  and  secondary 
wires,  a  condenser,  commutator,  and  break.  If  yoo 
cannot  find  what  you  require,  write  another  query, 
and  I  will  help  you.— W.  J.  Lancaster. 

[26734.1— Dyeing.— There  are  woaded  and  un- 
woaded  blacks.  The  woaded  is  dyeing  wool  in  a  vat 
of  indigo  to  any  desirable  shade.  Brown  and  claret 
is  enriched  by  dyeing  blue,  this  being  a  preparatory 
colour  to  receive  your  other  dye-stuff,  composed  of 
logwood,  barwood,  cudbear,  madder,  archil,  fustic, 
copperas,  and  alum.  Wool  is  boiled  2, 4,  or  6  hoars, 
according  to  depth  of  colour.  I  never  knew  urine 
used,  only  for  cleansing  wool,  scouring  cloths,  and 
milling  cloths.  All  wools  are  beat  dried  in  sunlight, 
but  in  winter  are  often  s  team-dry ed.  —  Joseph 
William  Fennell. 

[26743.]— Electrical.— (1)  This  depends  upon  the 
condition  of  the  56lb. ;  if  on  friction  wheels,  you  can 
do  it,  but  if  you  mean  to  drag  it  over  a  rough 
surface  you  cannot  do  it.  (2)  By  using  a  commutator, 
or  current  reverser.  you  can  change  the  polarity  of 
an  electro -magnet  in  a  second.  (3)  Bunsen'a.  (1) 
Depends  entirely  upon  what  you  require— intensity 
or  quantity  (so-called).— W.  J.Lancaster. 

[26753.]— Diabetes.— The  querist  can,  I  think,  do 
no  harm  by  adopting  the  following  suggestions  ■- 
Abstain  from  all  saccharine  (sugary)  substances, 
and  those  which  become  so  through  the  action  of  the 
stomach.  These  are  chiefly  bread,  starch  in  all 
forms  (including,  of  oourse,  all  combinations  of 
flour  or  other  ground  grain),  sugar,  port  wine,  and 
many  other  substances  which  will  occur  to  the  mind 
as  possibly  containing  sugar.  Fish  of  all  kinds  is 
very  beneficial,  and  meat  may  be  eaten  without 
fear.  I  should  have  thought  that  the  above  would 
have  been  directed  by  any  doctor  treating  a  diabetic 
patient.— Law  Student. 
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QUERIES. 


[26751,]— Chemical— " Miller's  Chemistry "  states 
that,  in  the  explosion  of  a  mixture  of  oxygen  and  hydro- 
gen "  Steam  is  formed ;  this  first  expands  considerably, 
owing  to  the  heat  produced  by  the  combination  of  the 
oxygen  and  hydrogen,  and  immediately  afterward* 
becomes  condensed ;  the  particles  of  the  surrounding  sir 
rash  in  to  fill  the  void,  and  by  striking  one  against  the 
other  prodnoe  the  report."  In  the  explosion  the  force  is 
outwards,  breaking  the  vessel  or  driving  out  the  stopper. 
Is  this  the  force  of  the  steam  only,  and  steam  generated 
from  water  about  the  1 -2000th  part  of  the  volume  of  the 
mixed  gates  f  I  should  be  glad  of  an  explanation,  stating 
step  by  step  what  occurs.  By  the  bye,  when  one  has 
received  help  from  such  correspondents  as  Mr.  Lancaster, 
Mr.  alien,  Ac.,  the  desire  to  express  one's  gratitude  is 
only  held  in  check  by  the  fear  of  appearing  too  often  in 
print,  and  occupying  valuable  space.  This,  I  am  rare,  is 
felt  by  many  of  "  oun." — Hathitixos. 

[86785.1— How  to  Make  a  Holler  Blind  Water- 
proof.— Can  any  of  your  numerous  readers  tell  me  how 
I  can  make  an  outside  roller  blind  waterproof,  or  that 
will  preserve  the  canvas  from  rotting  through  getting 
wetf— Dbapbb. 

[26756.]— Preliminary  Law  Examination.— 
Oan  any  reader  inform  me  whether  it  is  requisite  to  pass 
the  preliminary  law  examination  where  loot  a  Cambridge 
middle  class  examination  certificate  in  1874,  having  passed 
in  French  f  I  want  to  know  if  Latin  is  compulsory  or 
notP-J.W.  8. 

J 86757.1— Greek  Alphabet.— Will  some  of  your 
ronomloal  writers  in  the  Esolish  Mxchasic  favour 
us  with  the  characters  and  names  of  the  Greek  letters  as 
used  in  astronomy  P  I  have  a  book  with  them  in,  but 
what  misleads  me  is  several  characters,  in  some  cases  as 
many  as  four,  all  indicating  one  and  the  same  letter  ?— 
Wm.  Wbioht. 

[86758.]— Electric  Machine— Thanks  to  Messrs.  W. 
J.  Lancaster,  "  aeronaut,"  and  J.  W.  Urqubart,  for  their 
kind  information.  In  answer  to  the  latter  gentleman's 
question  (1st)  I  use  an  amalgam  composed  of  tin  and  sine 
equal  parts,  mercury  6  parts,  mixed  with  suet,  and  if 
I  use  what  1  consider  a  fair  share  it  soils  both  cylinder 
and  flap,  and  I  cannot  get  any  sparks  then.  (2nd)  My 
cylinder  is  dry,  warm,  and  free  from  dust  when  I  use  it. 
(3rd)  The  prune  conductor  is  dry  wood  covered  with  tin- 
foil, row  of  steel  points,  and  oe  men  ted  on  glass  rod  5}  in. 
high.  I  have  seen  machines  of  the  same  description  which 
gave  lin.  sparks  readily,  and  am  astonished  at  the  per- 
formance of  mine.  Does  the  above  amalgam  keep  good, 
at  I  made  60s.  of  it,  and  may  not  use  it  for  a  few  months  P 
— Flt-whbbl. 

[88759.]— Racing;  Skiff  or  Outrigger.— Will  some 
correspondent  give  the  dimensions  for  a  skiff  to  carry 
9  to  10  stone,  length  of  keel,  beam,  depth,  site  of  sculls, 
height  of  rowlocks  above  deck,  distance  between  row- 
locks, Ac  P— W.  W.  Kvbrs. 

[20780.]— Bus  ilia  Leather.— Would  you  allow  me 
to  inquire,  through  your  columns,  if  any  of  your  numerous 
correspondents  could  give  me  the  recipe  which  makes 
Bussia  leather  smell  so  agreeably  t — F.  Vxbtub. 

[86761.]— Course  of  Lectures  in  Animal  Phy- 
siology.— I  shall  be  glad  if  any  one  would  inform  me  if 
there  Is  any  oourse  of  lectures  on  physiology  in  London 
before  the  end  of  October  t  I  am  hoping  to  go  up  for 
second  B.A.  then,  and  wish  to  make  sure  of  this,  to  me, 
anxious  subject.— Mathbtibos. 

[86762.]— Clay  Gas-burner  Tips.— Will  any  one 
inform  me  how  I  can  make  a  mould  for  them  P — J.  0.  Love. 

[88763.] — Conchology.— Will  some  one  of  "ours" 
oblige  with  proper  name  of  a  certain  sea  shell  fish  f  It  is 
similar  to  an  osohallop,  but  smaller,  and  both  shells  are 
convex  outside,  whereas  the  eschallop  has  the  upper  shell 
fiat.  The  local  name  here  (Hastings)  is  "•quince."— 
Hastikos. 

[86764.]— Centre  of  Gravity.— I  have  a  small  model 
steamboat  which  is  "  top  heavy/'  and  want  to  find  above 
when  she  is  rolling— i.e.,  supposing  I  were  about  to  fix  an 
axle  throun-h,  where  should  it  be  placed  P  Any  informa- 
tion would  oblige—  E.  J.  B. 

188765.]— New  Midland  Engines.— Oan  any  one 
give  any  particulars  of  the  new  (1280)  class,  and  of  the 
(1299, 130O)  classes  of  new  engines  P— Kxraaaa  Dai  van. 

[88766.]— Friedman's  Injectors.— Win  some  one 
please  give  roles  for  working  these,  the  non-lifting  class, 
at  used  on  the  M.R.  new  engines  ?— EXTBBM  Dbivbb, 

J 83767.]— The  Aociden  t  on  the  Great  Western, 
an  any  one  give  the  dimensions  of  the  engine  that  ran 
"oil  the  road"  near  Bristol  lately,  and  can  they  give  any 
cause  for  the  accident  ?  I  have  known  the  poor  driver 
that  was  killed  for  some  time.  Oan  any  one  say  if  the 
Flying  Dutchman  is  provided  with  any  continuous  brake  P 
— ureses  Dbivbb. 

I.]— Dyeing.— Will  one  of  "  ours  "  answer  me 
1  the  mode  of  dyeing  "  stuff"  a  dark  navy  blue  at  the 
least  expense  ?— Dtbb. 

[26769.]— Indicating.— Will  some  of  your  readers  tell 
toe,  through  the  Mechanic,  how  they  get  the  figures  on 
the  diagrams  after  indicating  engines  P  By  what  I  have 
heard  they  have  a  scale.  How  do  they  use  this  scale  P 
How  do  they  get  the  average  pressure  P  How  do  they  get 
the  matlmnm  pressure  above  atmosphere  P  How  do  they 
get  the  maximum  vacuum  P  And  how  do  they  get  the 
indicated  horse-power  f— Vabdtxb. 

[86770.] — Equation  to  Curve-— Will  some  reader 
■oTre  the  following  problem  P  Two  points,  A  and  B, 
whose  positions  are  given,  begin  to  move  at  the  same 
moment.  A  moves  along  a  fixed  straight  line  with  a  con- 
«ant  velocity  a ;  B  moves  with  a  constant  velocity  6,  its 
direction,  of  motion  at  any  moment  being  directly  towards 
A,  along  the  straight  line  Joining  the  points  A  and  B  at 
that  moment.  Find  the  equation  to  the  path  traversed 
*J  the  point  B.-A.  M.  Mabtbia. 
.,[26771.]— Dissipation  of  Energy.— May  I  ask  Mr. 
Jtattien  Williams  to  explain  somewhat  more  in  estento 
~>«  paragraph  in  letter  11287,  commencing "  My  answer 
f.  that  the  beat  thus  radiated,"  Ac.  P  From  it  I  gather 
Mr*.  Williams  does  not  accept  Professor  Thompson's 
doctrine,  of  M  Dissipation  of  Energy."  Am  I  right  fn  this 


surmise'  I  have  not  yet  read  Mr.  Williams's  hook,  but 
have  ordered  it  through  my  bookseller.  He  will,  there- 
fore, not  blame  me  if  I  do  not  quite  grasp  his  meaning 
from  the  paragraph  in  question.— A  Wabdebibo  Bbitov. 

[26772.]— Glove  Dyeing.— Would  some  fellow  reader 
inform  me  through  the  medium  of  this  paper  the  ingre- 
dients of  which  the  reddish-brown  coloured  dye  for  gloves 
is  composed?  Also  their  proportions,  how  it  is  to  be 
applied,  and  how  the  gloss  is  to  be  obtained  after  the  pro- 
cess of  dyeing  P  Any  other  information  regarding  this 
subject  will  be  muoh  esteemed  by— Saorrr&BicB. 

[8677S.T— Tunnel.— Could  any  reader  give  me  an  idea 
of  the  probable  cost  of  boring  or  blasting  a  tunnel  through 
hard  Whinstone  rock,  60ft.  long  by  6ft.  square  (height 
and  breadth)  P— Clbbioub. 

[26774.]  —  Surgical    Instruments  and  Ap- 

Canoes.— Would  some  of  your  readers  mention  any 
k  or  books  which  treat  of  the  manufacture  of  surgical 
instruments  and  appliances  ?— Mora d  Dbbhistouv. 

[86775.]— To  Vegetarians.— It  would  be  a  great 
advantage  to  those  who  are  about  to  give  this  system  a 
trial,  if  some  experienced  vegetarian  would  favour  us  with 
bill  of  fare  of  the  above  diet.— Mobad  Debbistoub- 

[26776.]— Leclanche  CelL-I  should  feel  obliged  if 
some  reader  of  the  Mbcbabic  would  inform  me  if  it  is 
necessary,  and  why,  that  a  hole  or  holes  should  be  bored 
through  the  cement  on  the  top  of  the  manganese  cell  P 
Also  if  aspbalte  (like  that  used  for  house  cellars)  would 
form  a  good  substitute  for  the  cement  P— Mefhibto- 

PHABBS. 

[26777.] — Gilding.— I  am  a  carpenter  in  the  country, 
and  I  do  a  lot  of  little  jobs  on  my  own  account,  and  a 
great  deal  of  picture-frame  making,  and  I  have  been  asked 
to  do  some  gilding  and  re- gilding,  and  with  practice,  and 
hints  that  f  have  got  from  the  Mkchabic,  I  oan  manage 
to  gUd  a  frame  in  oil  very  neatlr,  but  I  can't  manage  to 
do  one  in  what  is  called  mat  and  burnish.  When  I  00 me 
to  burnish  the  gold  the  size  all  rubs  off,  and  the  gold  on 
the  mat  turns  colour.  How  am  I  to  apply  my  site  to  the 
frame  P— Nx mo  op  Old. 

[86778.]— Science  Teaching.— What  is  necessary 
ere  an  Individual  may  become  a  science  teacher,  and  be 
able  to  claim  the  Government  grant  P  I  shall  feel 
indebted  to  any  of  "  ours"  who  will  answer  the  above  ? — 
F.  W.  Blacbbubb. 

[26779.]— Ammoniac al  Gas.— Will  some  reader  of 
the  Kbolibb  Mbcbabic  answer  the  following  questions : 
— 1.  By  what  simple  process  can  pure  ammoniaoal  gas  be 
obtained  P  2.  How  many  atmospheres*  pressure  does 
ammonJaoalgas  require  to  be  transformed  into  a  liquid 
state  F  8.  When  the  ammoniaoal  gas  is  allowed  from  its 
liquid  compressed  state  suddenly  to  expand,  will  it  assume 
its  former  gaseous  character  again,  and  produce  a  similar 
cooling  effect  as  usually  ? — Ypilon. 

[26780.1— Change  Wheels  for  Dividing  Appa- 
ratus.—I  am  making,  or  rather  copying,  a  dividing 
apparatus  for  my  lathe.  It  consists  of  a  worm  wheel  of 
180  teeth,  fitting  each  chuck,  which  worm  wheel  is  driven 
by  a  single  threaded  tangent  screw,  actuated  by  a  handle 
through  change  wheels.  These  wheels  are  30  to  52  inclu- 
sive, Si,  55, 56,  58.  60,  61.  63.  65,  75,  81,  90.  and  91.  Are 
these  a  complete  set ;  and,  if  not,  what  is  short  ?  The 
carrier  or  intermediate  wheel  which  couples  up  any  two 
change  wheels  may  be  used  as  a  change  wheel  itself,  as  it 
and  all  the  others  fit  all  the  three  arbours.  In  the  set 
I  am  copying  from  there  is  a  67  uncut.  Has  this  any 
significance?  I  do  not  see  how  I  oan  out  it  with  any  of 
those  given  above.— 8.  W.  ib  the  West. 

[28781.]-Chemical.-Wul  Mr.  Allen  or  Mr.  Lan- 
caster be  good  enough  to  inform  me  where  I  could  obtain 
a  few  specimens  of  the  following:— Platinum  ores,  iron 
pyrites,  wolfram,  cerite,  pitchblende,  and  lepidolite, 
sufficiently  large  as  to  detect  the  presence  of  the  metals 
contained  in  them  P — J.  O.  Q.  T. 

[26783.]— Laboratory.— I  should  be  very  muoh 
obliged  to  any  of  your  chemical  correspondents  if  they 
could  inform  me  what  are  the  requirements  in  a  labo- 
ratory in  some  chemical  works,  and  also  the  salary  usually 
given  P— J.  O.  O.  T. 

[26783.]— Nitric  Acid.— I  have  a  solution  containing 
a  large  proportion  of  nitric  acid.  Will  any  reader  inform 
me  how  I  may  extract  it  in  a  simple  manner ;  if  possible, 
so  that  I  may  use  it  again  ? — J.  8.  B. 

[86784.]— Euclid's  Elements.— Can  any  gentleman 
give  me  the  reason  why  "  Baolid's  Elements  are  pub- 
lished Incomplete— namely,  the  first  six  with  the  11th  and 
12th  book  P  What  branch  of  mathematics  do  the  7,  8, 9, 
and  10th  books  teach  P— F.  H. 

[26785.]— Mildew  in  Yacht  Sails.— Can  any  one 
tell  me  any  preventive  of  mildew  in  yacht  sails,  and  any 
euro  when  mildew  has  appeared  P — Jaibbb. 

J 26786.]— Testing  Water.— Would   some  reader 
orm  me  minutely  concerning  Clark's  process  for  testing 
water  P — Alpha. 

[26787.]— Galvanising  Wire  Eyes.— I  have  about 
500  training  wire  eyes,  and  I  want  to  galvanise  them  as 
cheap  as  I  possibly  oan.  Any  information  on  the  subject 
would  oblige— A  Pubbbcxxab. 

[86788.]— Leather  Portmanteau.— Can  any  reader 
inform  me  how  to  olean  a  leather  portmanteau  (originally 
of  a  light  colour)  P  I  have  searched  back  numbers  and 
oan  only  find  instructions  for  varnishing,  which  are  not 
applicable  to  my  case.— Objob. 

[26780.]— Drawing  Small  Ovals.— Will  any  en- 

S raver  or  die-sinker  say  how  ovals  are  drawn  for  envelope 
ies,  Ac.  P  They  always  appear  correct,  and  I  think 
there  must  be  some  method  specially  adapted  to  that  kind 
of  work.— Bcbjb. 

[86790.]— Engraving.— Being  an  amateur  engraver 
I  am  desirous  of  doing  some  bill-heads,  card-plates.  Ac., 
and  I  want  to  know  in  what  way  the  matter  is  drawn  on 
the  copper,  and  how  proceeded  with  P  I  think  a  pleasant 
and  instructive  contribution  might  be  made  of  this  if 
answered  by  one  who  understood  it. — Beam. 

[86791.]— Cornet  and  Clarinet.— Will  some  of  your 
readers  inform  me  if  it  is  possible  for  a  person  who  plays 
the  clarinet  to  learn  and  play  the  cornet— ».*.,  will  the 
blowing  of  one  instrument  interfere  or  militate  against 
the  blowing  of  the  other  P  In  other  words,  is  it  practi- 
cable to  play  regularly  and  alternately  on  both?— 
Aatiocs  EnqoiaBB, 


[26792.]— Phosphorised  Oil.—  Win  any  of  your 
chemical  friends  inform  mo  how  to  make  the  above  P — 
0.  Fktbb. 

[26793. J— Pigeon  House.— I  wish  for  information 
as  to  the  construction  of  a  barrel  pigeon  house  on  a  pole  T 

-X.  Y. 

[26791.]— Cement.— What  proportions  of  glue  and 
aoetlo  acid  should  be  mixed  to  obtain  the  strongest 
cement  t—X.  Y. 

[26795.]— Waterproof  Glue.— How  should  chrome- 
alum  be  mixed  with  glue  to  make  it  waterproof  P  My 
difficulty  is  that  the  glue  Immediately  00a  julates  on  the 
addition  of  the  alumP— X.  Y. 

[26796.]— Repairing  Spring  of  Watch.-I  have 
a  Boston  lever  which  is  always  out  of  order,  the  hair- 
spring doubling  on  the  regulator.  How  am  I  to  take  oat 
the  hair- spring  and  regulator  so  as  to  be  sure  to  put  them 
in  right  again P  Also  now  am  I  to  get  the  main -spring  irs 
best  P  I  have  a  fair  knowledge  of  the  works  of  a  verge 
watch,  but  never  opened  a  lever.— Amatbub  Jacz. 

[26797.]— Machine  Power.— Will  any  one  please- 
inform  me  how  to  proceed  to  find  oat  what  amount  of 
power  is  required  to  drive  a  machine,  or  any  number  of 
mac  I)  in  os — say,  for  instance,  a  planing  machine  and  cir- 
cular saw — of  any  dimensions  P— Johs  Jobbsob. 

[26798.]— Bicycle  Cement.— Will  any  of  "  ours" 
give  me  a  receipt  to  make  cement  for  stopping  outs  in 
tires  of  bicycles  P  Ours  being  very  bad  roads  out  tire* 
badly.  A  receipt  would  be  of  groat  service  to— Bxcblsiob. 

[26799.]— Block  Plan.— Will  some  correspondent 
instruct  me  to  make  a  block  plan  of  our  works  P  Having 
insufficient  knowledge  of  surveying  I  am  unable  to  pro- 
ceed.— Impbovbb. 

[26800.]— Leolanohe  Battery.— In  my  Leolaaohe- 
cells  I  am  much  troubled  by  a  white  deposit  on  the  sino 
plates,  which  weakens  the  battery,  and  Is  extremely  diffi- 
cult to  remove.  Would  some  one  give  me  a  cure  P — W.  H. 

[26801.  |— Focus  of  Spectacles.— Wanted  a  method 
for  getting  the  exact  focus  of  spootaoles  in  number  of 
inches  P — Eli. 

[26802.]— Small  Organ.— "J.  D.—W."  appeared  in 
the  Mbcbabic  some  time  back  as  the  advocate  for  small- 
scale  bourdons  in  chamber  organs.  Will  be  kindly  tell 
me  the  smallest  possible  site  for  a  000  bourdon  suitable 
for  an  instrument  with  three  stops— open  and  stop  dia- 
pason and  principal— with  an  octave  coupler.  The  metal 
diapason  and  principal  are  in  a  swell  box,  and  I  wish  to 
put  a  bourdon  just  sufficiently  large  to  counteract  the 
tendency  to  "  screaming,"  which  the  octave  coupler  is  apt 
to  engender.  Is  tin .  square  big  enough  P  If  so,  what 
should  be,  for  the  COO  and  00,  the  height  of  mouth, 
breadth  of  wind  way  between  the  cap  and  block,  sixe  of 
hole  in  foot,  and,  roughly  speaking,  length  of  the  pipes 
respectively  P  The  bourdons  in  the  few  ohamber  organs 
wuich  I  have  heard  were  all  too  noisy  and  "  thunder- 
like," as  the  phrase  is,  for  the  few  stops  wbioh  they  had 
to  accompany.  Is  it  not  possible  to  obtain  the  16ft.  tone 
without  overpowering  the  rest  of  the  organ  in  a  small 
instrument  P  It  oan  he  done  In  a  big  one.  I  should  also 
like  to  know  the  usual  sixes  of  the  holes  in  the  pipe  feet  in 
a  stop  of  wood  diapasons  for  each  octave  P  1  cannot 
recollect  that  this  has  been  stated  in  the  Mbcbabic 
before.— R.  8. 

[26803.]— Filter.— I  have  recently  purchased  one  of 
Price's  oharooal  filters,  and  find  after  water  has  been  in  it 
for  about  12  hours  there  is  a  bad  smell  with  the  filtered 
water.  Will  any  brother  reader  give  me  any  instructions 
as  to  the  cause,  and  what  I  shall  do  to  remedy  the  evil  t 
I  have  scrubbed  the  charcoal  block,  but  it  does  not  seem 
to  make  any  difference,  and  there  is  no  small  with  the 
water  when  put  In  the  filter.— Aqua. 

[26804.]— Perfumery— Essences  from  French 
Pomatums.  —  In  works  relating  to  perfumery  the 
pomatum  is  directed  to  be  out  np  fine  and  macerated  in 
spirit  of  wine  for  a  month.  As  the  pomatum  is  not  in  a 
minute  state  of  division,  a  groat  portion  of  it  does  not 
come  in  contact  with  the  spirit  of  wine,  and  all  the  odour 
is  not  dissolved  out.  I  am  of  opinion  that  the  large 
manufacturing  perfumers  employ  a  quicker  and  more 
exhaustive  process,  and  should  be  greatly  obliged  for  any 
practical  information  on  the  subject.  Also  whether  they 
use  the  French  pomatum,  or  oil,  or  a  mixture  of  both,  in 
the  preparation  of  their  floral  essences,  such  as  jasmin, 
cassia,  tuberose,  Ac.  ?  Any  hints  will  be  valued  by— Odob. 

[20805.1-Piano  Tuning.— Will  "Tuner."  p.  414, 
kindly  say  how  I  am  to  know  when  the  fifths  are  two 
beats  flat— that  is.  how  I  am  to  tell  that  it  is  two  beats, 
ia  what  time,  and  how  am  I  to  ascertain  thst  the  fifth  is 
that  number  of  beats  "  flat  P" — An  Axatica. 

[26806.]— Orohella  Weed.— Can  any  one  oblige  me 
with  a  method  of  estimating  the  colouring  matter  in  this 
dye.  for  comparing  the  value  of  two  or  more  samples  P— 
A.  D.  O. 

[26807.]— Camera.— Win  some  eorreipondeat  be  good 
enough  to  describe  a  simple,  bat  efficient,  instrument  by 
whion  a  landscape  view  is  depicted  in  correct  perspective 
on  a  flat  plane  (either  ground  glass,  as  in  the  photographic 
camera,  or  on  paper)  P  I  am  going  abroad  this  month, 
and  wish  to  send  home  sketches.  I  oan  copy  a  little  from 
drawings,  but  not  from  nature,  and  if  I  could  bear  of  a 
simple,  easily  carried  arrangement,  which  would  give  me 
the  picture  (not  inverted  }  on  a  flat  surface,  I  think  I  could 
copy  it  either  in  pencil  or  colours.  I  shall  feel  very  grate- 
ful for  complete  details.— Votaobb. 

[26808.]  —  Befleoting  Telescopes.—  Would  Mr. 
Lancaster,  or  some  other  valued  correspondent,  give  an 
opinion  upon  the  following  point  P  Some  quioksilver 
placed  in  a  circular  basin  with  high  tides,  and  the  basin 
made  to  revolve  rapidly  (and  a  uniform  motion  being 
attained  by  clockwork  or  governor  balls),  will  take  the 
exact  form  required  for  a  concave  reflecting  mirror.  Could" 
this  not  be  done  on  a  very  large  scale,  aadthus  reveal  far- 
more  than  even  the  great "  Rome"  telescope  oan  do.  For 
reflecting  the  light  from  objects  not  in  the  senith  on  to 
the  mercurial  mirror  a  plane  mirror  could  be  used.— Jab. 
Ahbstbobo. 

[26809.]— Bemoving  Lime  from  Clay.— Would 
any  of  your  numerous  revlers  inform  the  writer  the  best 
means  to  use  to  remove  out  of  brick  clay  ten  per  cent,  of 
lime,  ascertained  to  be  in  such  clay  in  the  form  of  a  small 
•hell,  or  give  such  other  information  as  would  enable  the 
Ume  to  be  renamed  iuoffensiveP-Baicx-BABSH. 
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SPHINX. 


All  Communication!  for  th*  "Sphinm"  thtnUd  i* 
tidretsed  to  T.  Mitchbsok,  B.A.,  Th*  Stationers'  School, 
BolUourt,  FUeUtrett,  B.C. 

Questions. 

539.— Tn  how  many  ways  can  5  different  coins  be  given 
to  10  persons. — A.  M.  Masts  ll. 

539.  — Prove,  geometricmlly,  that 
»A  _  1  —  oos.  A 

2       1  +  cos.  A* 
—A.  M.  Maxtell. 

540.  — 


tan. 


If  cos.  0  =  ^ggM'-'j,  show  that 
a  —  b  cos.  4i 

—A.  M.  Mahtell. 

541.  — Find  the  equation  to  a  curre  in  which  the  radioji 
of  cnnratnre  varies  directly  aa  the  radios  vector.— A  M. 
Mabtbll. 

542.  — I  want  to  know  what  uniform  width  I  am  to  make 
a  walk  half  round  a  rectangular  piece  of  land,  which 
measures  173  by  53  yards.  Plain  arithmetical  solution 
required.— Bcbew. 

543.  — A  very  fine  thread,  60  yards  long,  being  wrapped 
quite  round  a  pole  1ft.  in  diameter.  Required,  the 
distance  a  person  must  travel  to  unwind  the  whole,  the 
thread  being  kept  tight  •— L.  Weiui. 

544.  — A  boll  weighs  1001b.,  its  diameter  being  lOin. 
Give  the  dimensions  of  a  segment  weighing  301b.— W.  B. 


Solutions. 

511.— Let  A  B  be  the  distance  between  rose  and 
narcissus,  0  position  of  lily,  A  0  the  path  of  the  butterfly, 
B  D  that  of  the  beo.  Then  we  must  start  with  B  D  and 
A  C  at  right  angles  to  one  another,  angles  A  B  C,  B  0  D 
right  angles,  and  A  B  =  288  feet,  C  D  =  162  feet.  By 

frimilar  triangles.  A  B  =  ^Ll5.  B  B*  =  288  x  0  E; 


.-.IB  x  BE" 


CB 
288*  x  102 


A  B  (AB*  — 


whence  A  B»  -  288»  x  AB  =  162  x  288*.  Solving  by 
rule  given  on  p.  159,  Mo.  578,  April  21, 1876,  by  Bin-Aadak, 
we  find  A  B  =  348  (nearly).  Now  sin.  ABE:  sin.  ABB 

::  A  E  :  A  B,  sin  A  B  B  =  sin  90°  x  |||  =       =  -827586. 

Looking  amount  the  nat.  sines  in  the  tables  it  appears 
that  angle  ABE  =  55° 51'  (nearly)  =  angle  BOA  = 
ODB,   The  rest  is  a  matter  of  simple  detail.— Match. 

517. — By  a  singular  oversight  in  my  solution  of  this 
problem,  the  factor,  5,  was  left  in  all  the  terms  of 
equation  (1).  making  the  subsequent  work  appear  in 
larger  terms  than  necessary,  but  not,  of  course,  affecting 
the  result.— J.  H.  W. 

523.— Let  A  B  be  the  fixed  line,  2a,  o  its  middle  point, 
o  v  ;  o  x  rectangular  axes.  Now, 

PJP  +  AH»=  AP» 
PM»  +  BM*  =  BP*or 

V*  +  (*  +  a)'  -  A  P»  _  , 

y»  +  (o  -  X)'       B  P* 

This  is  the  equation  to  a  oircle  whose  centre  lies  in  A  B. 
It  is  evident  that  if  m     unity,  P  moves  on  the  left  of  o  y ; 


if  greater,  on  the  right ;  but  if  m  =  unity,  then  4  a  *  =• 
o,  r  _  o,  and  P  is  now  the  locus  of  straight  line  along  the 
axis.  Let  y  =  o  in  the  above  equation,  whence 

=        «_±5  =  m,  x  =  am^i  = 
<s-ai»  a-x  m  +  1 

the  distance  from  o,  where  the  circle  outs  A  B  or  A  B 
produced.— Maooie. 


525.— Here  sido  of  square  -  *  4840  =  V  26620  = 
163  1563  yards.    Assume  A  B  O  to  be  the  triangle.  Then 


we  have  area  olABC  =  i(iBxBC); 

M 
3 


96ft20 

V  26620  x  B0--*-:  hence  B  0 


♦  4  (20620)'  -i-  26620  =  \  x  1631563  =  108-7708  yards. 
And  A  0  =  V  A  B*  +  B  C* ;  .'.  by  substituting  A  0  = 
106  0895  yards.   Whence  the  required  dimensions  are : — 

AB  =  1631563  yards') 
B  0  =  108  7708  „     V  Answer. 
A  C  =  196  0895    „  J 
— Bnc-AxDAK. 

528. — Referring  to  figure*  below,  let  xx  y"  be  the  co- 
ordinates of  P,  taking  centre  O  as  origin  or  intersection 
of  section,  A,  angular  axes,  then  co-ordinates  of  Q  are  x> 
and  -  y1  the  equation  to  the  curve  is  a*  y»  +  b*  x*  =  a*  *b. 


a  and  b  being  the  axes  of  the  ellipse.  Binoe  P  and  Q  ax- 
points  on  the  curve,  we  may  write 

a*  y,»  +  b*  *,«  =  a*  b».  (1) 
The  equation  to  the  straight  line,  PA,  is 

»-•  =  !!-*(*-  «)-*••-. 

Xi  -  a 

*  =-^-  (*-«).  (2) 
*,  -  o 

Similarly  we  obtain  the  equation  to  A]  Q, 


X\  +  a 

y  =  -  (*  +  a). 

s"i  +  o 


(3.) 


Multiplying  (2)  and  (3)  together,  wo  have 

*,=  xf^^~at)  <« 
Now  we  can  easily  throw  equation  (1)  into  this  form— 

-  %  <«■> 

obtain 


Substituting  the  mult  of  (5)  in  (4) 

✓  =£(*«-«.) 

Or,  ■ytematioally  still, 

t  -  v  =  i. 

Of  course  this  is  the  equation  to  an  hyperbola  having  the 
same  axes  as  the  ellipse.  It  is  a  good  problemfrom 
Todhunter's  "  Conies/'  though  not  solved  in  that  work.— 
Match. 

529.  — If  P  be  the  point  of  intersection  of  the  two  curves, 
they  have  the  same  focal  distances.  In  the  case  of  the 
ellipse  the  normal  at  P  bisects  the  anglo  between  the  fooal 
distance.  In  the  case  of  the  other  curve  the  tangent  at 
the  point  P  bisects  the  same  angle.  By  drawing  a  figure 
to  illustrate  the  matter,  further  explanation  will  be 
superfluous.— Match. 

530.  — The  amount  of  £1  accumulated  at  5  per  cent,  per 
annum  compound  interest  (say,  np  to  the  end  of  present 
year)  for  76  years  =  (V05»»  =  £40772849.  Therefore 
the  amount  of  one  penny  in  the  same  time  =  Ttnth  part 
of  this  amount  =  £16988687  =  3s.  4*4— L. 
Liverpool. 


Answer*. 

From  W.  B.,  525,  526,  527;  Kingston,  525,  526.  527; 
L.  Whelan,  530. 


CHESS. 


All  communications  intended  for  this  department  to  be 
addressed  to  J.  W.  Abbott,  Chester  House,  Lillieshall- 
road,  Olapham  8.W. 


SoLunoir  or  Problem  OOCXXHJ. 
WhiU. 

1.  B  takes  Kt. 

2.  RtoRt5. 

3.  B  to  Q  6. 

4.  Q  mates. 

There  are  other  variations  which  will  repay  examination. 

Solotiob  or  Problem  CC0XXIV. 
Whit*.  Black. 

1.  B  to  Q  R  8.  1.  PtoQKtS. 

2.  Kt  takes  P.  2.  Anything. 

3.  Kt  or  B  mates. 


THE  THREE  JOURNALS 

Which  oover  the  whole  rani*  of  subjeote  pertaining  to  the  occu- 
pation, interact,  or  amusement  of  the  majority  of  mankind,  are 
th  •  ENGLISH  MECHANIC  AHD  WORLD  OF  8CIBNCX,  the 
'  ULLDINO  NBW8.  and  PUBLIC  HEALTH.  Brery  reader  of 
the  ENGLISH  MECHANIC,  not  acquainted  with  the  othar  two 
Journals,  should  at  onoe  become  a  subscriber  to  that  one  which 
more  immediately  Interests  him.  If  oonneoted  in  any  way  with 
the  arts  of  construction  or  design,  he  will  find  the  BUILDING 
NEWS  a  perfect  storehouse  of  information,  and  a  moat  valuable 
ohannel  for  Ms  advertisement  ahould  he  need  a  situation  or 
require  to  encage  labour.  PUBLIC  HEALTH  concerns  itself 
with  the  great  oauae  Indicated  by  Its  title,  and  of  coarse 
Interests  everybody.  The  Prtoe of  the  BUILDING  NEWS  is  *d_, 
post  Tree  «4d. ;  of  PUBLIC  HEALTH,  ad.,  post  free  2fcL  Both 
journals  are  published  at  the  Office  of  the  ENGLISH  MECHANIC, 
Si,  Tarlstock-street,  Co  vent- garden,  London,  W.C. 


ANSWERS  TO  CORRESPONDENTS. 


V  All  communication*  thomld  be  oddraaaaoVto  the Kditob 
of  tho  Bjtolibh  Meceabio,  81.  Tavi*tock-*tr-t,  Cbwnf 
Garden,  W.C. 

HINTS  TO  CORRESPONDENTS. 
1.  Write  on  one  aide  of  the  paper  only,  and  pat  draw, 
ngs  for  illustration  on  separate  pieoea  of  paper.  %.  Put 
titles  to  aueries,  and  when  answering  queries  pot  th* 
numbers  as  wall  aa  the  titles  of  the  queries  to  which  Um 
replies  refer.  3.  Mo  charge  is  made  for  liwtliig  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  askinc  for  educa- 
tional or  scientific  information  is  answered  thcoBgfc  Um 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Bdrtor,  are  not  forwarded ;  and  the  names  of  oorrav 
spondenta  are  not  given  to  inquirers. 

The  following  are  the  initial*,  be,,  of  letters  to  hand  rrp 
to  Tuesday  evening,  August  15,  and  uan*knowUAK*A 
elsewhere  i— 

Taxb.— W.  O.  Wenley. — J.  Lane.— Thos.  Walker.— W. 
Stanley.— Fudge.— W.  H.  W.— Subscriber.— F.  W.  L>. — 
Nemos.— J.  P.  8.— W.  H.  Main  waring.— Pacific. — 
Iota. — Kithoirua.— Physiognomist.— Hugh  Clem  en  ta. — - 
J.  M.  8.— Edinburgh.— W.  Laaaiagton.— W.  Woods.— F. 
Fowler.— G.  Fryer.— B.  Arthur  Beverley.— Elegia. — 
North.— R.  R,  W.  Ellis.— W.  Barley.— Dr.  W.  Brown. 
—Rev.  H.  Allon. — J.  Manly.— F.  F.  G.— Ja*.  Dove. — 
Wm.  Humphrys.— R.  A.  Proetor.— M.  P.— G.  G.  Lusby. 
— R.  A.  Lee.— William  Roebuck.— C.  E.  Moantford. — 
Edwin  MoCincker.— Franois  E.  Lane.— J.  B.  Tonga. — 
R.  A.  Gale  and  Co.— Bristol  Hot  Springs.— Briokwall. — 
H.  J.  Rammens.— A  Young  Fitter.— Stylus.— Jos.  Wit- 
ney.—J.  8.  C.  Davies.— Oapt.  F.  Harrison.— C.  Brogden. 
— B.  H.,  Solr.— A  Constant  Subscriber.— John  Loonsty. 
— W.  8.  Franks.— Free  West.— W.  P.  B. — Mac  Dan- 
dart*.— Glasnevin.— N.  8.— Bwdalus.— G.  |Oalver.— 3»H 
Desporandum.— W.  8tretton. — Subscriber. — H .  B.  F. — 
Motart.— F.  G.  Heath.— T.  Moore.— 8.  Horton. — M. 
8.  B.— H.  P.  Harris.— H.  H.— Scotia.— T.  A.  W. — A 
Young  Draughtsman.— Stop  Valve.— Flauto.—C.  B.  8. 
—Bottle  Nose.— C.  J.  Vinoent.— Valetudinarian.— Jsms. 
Fellows. — Solstice. — J .  H.  W.— B.  D.  B.— F.  A.  Ed- 
wards.—J.  A.  8.— Vinegrower.— J.  Ourrie.— W.  W  

Electric— A  Publisher.— F.  R.  A.  8.-8.  Bottono. 

IOHOBAMTS8.  (They  are  not  "  swindles,"  but  w»  nerm 
heard  of  anybody  who  made  much  money  by  answering 
them.)— Alph«us.  (1.  Photology— the  doctrine  en- 
science  of  light.  It  is  a  good  word,  though  "option- 
is  more  frequently  used.  2.  Read  "  Ohate  on  the  Oon- 
stellations,  which  appeared  in  Vol.  X.)— E.  W.  Ha.it- 
LOCB.  (No.)— L.  Lethbrbbow.  (The  delay  is  entirely 
due  to  your  bookseller  or  his  agent.  The  Ebousbc 
Mbcbabic  is  published  regularly  on  Thursday  aftaxrw 
noon.)— A  Lover  or  Febmb.  (Mildew,  the  result  of  too 
much  moisture.  Give  air  and  leas  water.)— Nacxbt*. 
(Use  Stephen's  stains.  Bee  also  indices  to  back  vol*.) 
— Jdnolewalla.  (It  is  a  very  easy  matter.  You  hstd 
better  write  the  secretary,  and  ask  terms  of  subscrip- 
tion, Arc  We  do  not  suppose  you  would  have  to  mavfca 
a  special  journey  homo  for  the  purpose.)— Fobiloo. 
( Val  de  T ravers  asphalte  is  altogether  a  different  sub- 
stance from  concrete.  Asphalte  is  laid  down  hot.)— 
Intbhtob.  ( It  is  punishable  to  describe  an  unpatented 
article  as  patented,  but,  as  you  say,  it  is  frequently 
done.  You  can  ascertain  the  cost  of  any  speotflcatton 
at  the  Patent  Office.)— J.  Rbtholm.  (We  know 
nothing  more  than  appeared  in  the  paragraph,  which 
was  taken  from  an  American  loumal.)— Ibtbbbstbid. 
(The  bill  is  noted  just  the  same  as  if  presented  thrvn«jh 
a  bank,  only  you  have,  of  course,  to  take  it  to  a  notsurw 
yourself.)— J.  Telford.  (Cannot  say  without  aerrirag 
drawing  and  description.)— Impboteb.  (We  don't 
kuow.j—W.  J.  T.  (Why  not  try,?)— P.  0.  P.  L.  (Giwen 
again  and  again.)— Mas.  D.  (If  we  inserted  your  query 
no  doubt  many  answers  would  be  elicited,  one  recom- 
mending one  thing,  and  another  something  else ;  so  you 
had  better  follow  your  own  judgment,  guided  by  osvro 
and  intelligence.)— Osciola.  (You  ask  too  maoh. 
It  would  take  the  spare  time  of  many  weeks.)— 
On  or  thb  Public.  (We  did  not  say  last  week  tbavt 
your  communication  would  be  published  if  you  gave 
your  name.  The  chief  reason  why  it  was  rejected  was 
because  it  was  foolish,  and  we  shall  not  fish  it  up  from 
the  waste-paper  basket  because  yon  send  your  ua-met 
now.  You  repeat  the  old  cry,  "  You  will  not  insert  any 
letter,  therefore  you  are  one-aided,"  Ac  We  hstvo 
heard  the  complaint  undismayed  from  apparently 
much  superior  correspondents.  We  have  to  ask  oar 
readers'  pardon  for  bestowing  on  you  so  much  atten- 
tion.)—A  cowiti.  (Only  interesting  to  the  writer. 
Your  letter  is  forwarded  to  Mr.  Webb.  Our  columns 
should  only  be  used  for  thepuWtc  good.)— Gbikoobta. 
(Inquire  through  a  bookseller.)— Pboobbbb.  (It  has 
only  existed,  we  believe,  on  paper.)— H.  J.  Gbabs.  (If 
you  are  a  reader  of  this  publication  you  ought  to  know 
that  you  are  violating  its  rules  by  writing  the  oorrev 
spondent,  privately  asking  for  information. )  -Ex- 
pkbimbbtbb.  (Others  experiment  very  differently. 
You  ask  what  are  animals  sent  for,  if  not  to  be  eaten  by 
man.  How  many,  we  would  ask,  of  the  different  kinds 
of  animals  in  the  world  do  men  eat  T  Certainly  not 
one-twontieth  part.  For  what  purpose,  then,  were  the 
others  sent  f  Perhaps  some  of  the  medical  men  of  the 
country  would  reply  for  vivisection  purposes.)— 
Rusncos  Oxonibbsib.  (We  cannot  venture  to  recom- 
mend books  for  the  study  of  geometry  cud  algebra  or 
mathematics. ) — A  Would-bb  Frkncbma*.  (We  can- 
not recommend  books  for  the  study  of  French.  There 
are  plenty  to  ohoose  from.)— C.  G.  ( Your  query  would 
only  bring  out  an  answer  that  you  must  take  the  piano 
to  a  repairer.  It  has  "  gone,"  like  many  others,  and 
it  wants  an  iron  strutted  back  and  a  new  wrest-plank.) 
— G.  B.  (Yon  will  find  directions  in  back  volumes,  bnt 
you  cannot  make  soap  in  small  quantities  ae  cheaply  aa 
you  can  buy  it.)-R.  H.  J.  (Oarbolio  acid  sprinkled  in 
their  haunts.)— Jab.  Gbaham.  (The only  really  soo- 
oesnful  nickel-plating  method  is  patented,  but  you  win 
find  several  processes  in  back  volumes.) 

B.  E.  Frost,  P.  C.  P.  L.,  Dando,  Sherborne,  F.  O., 
W.  B.,  J.  B.,  J.  F.  Bristol.— See  indices  to  published 
vols. 

0.  8.,  J.  Mater,  B.  F.— Your  queries  are  unsuitable. 
H.  Woodcocx. — Your  query  i 
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ARTICLES. 


BOILER  MAKING.* 
fPHE  subject  of  boiler  making  is  at  length 
beginning  to  attract  the  attention  it 
merits,  both  from  practical  men  and  the 
Legislature.    The  unsatisfactory  state  of 
the  boilers  in  the  ships  of  the  navy  will 
probably  induce  the  Government  to  aid  the 
Manchester  Steam-Users'  Association  in 
their  endeavours  to  obtain  some  legislative 
interference  as  to  the  tise  of  boilers.  It 
certainly  seems  strange  that  while  we  fine 
an  unfortunate  baker  for  allowing  smoke  to 
escape  from  his  chimney,  his  next-door 
neighbour  may  work  a  rotten  boiler,  to  the 
imminent  danger  of  himself  and  his  work- 
men, and  of  the  public  who  may  happen  to 
be  in  its  vicinity.    If  smoke  is  prohibited 
because  of  its  effects  on  the  public  health, 
surely  it  is  not  too  much  to  ask  for  some 
guarantee  that  a  steam-boiler  is  in  a  con- 
dition to  do   the  work   expected   of  it. 
Danger  enough  exists  in  the  fact  that  the 
public  have  no  surety  that  a  boiler  will  be 
worked  in  a  careful  manner,  without  running 
any  risk  from  the  inherent  weakness  or  baa 
construction  of  the  boiler  itself .  Following 
in  the  line  traced  by  Mr.  Wilson  in  his 
"  Treatise  on  Steam-boilers,"  Mr.  Nicholls, 
who  will  be  recognised  as  one  of  our  corre- 
spondents, has  produced  a  work  which 
sh<  >ii hi  be  in  the  hands  of  all  foremen  boiler 
makers,  and  which  should  find  a  place  in 
the  "  office  "  of  every  boiler-making  factory, 
side  by  side  with  Mr.  Wilson's  book.  We 
have  no  intention  to  enter  into  a  review  of 
either  the  theoretical  or  practical  portion 
of  Mr.  Nicholls's  work,  but  we  desire  to  call 
attention  to  certain  statements  of  public 
interest  on  which  Mr.  Nicholls,  from  the 
mere  fact  of  his  position,  can  speak  with 
authority.  The  cost  of  making  a  thoroughly 
good  boiler  to  a  given  specification  can  be 
easily  ascertained  to  within  a  few  pounds; 
and  it  will  be  obvious  that  whatever  differ- 
ences of  price  may  be  found  in  the  tenders 
of  rival  but  equally  respectable  firms  will  be 
merely  the  difference  in  the  rate  of  profit 
charged  and  the  value  set  upon  the  skill 
and  care  devoted  to  the  proportioning  of  the 
various  plates  used  in  building  the  boiler. 
Jt  ia  simply  an  exhibition  of  folly,  of  the 
penny-wise  and  pound-foolish  variety,  for  a 
Bteam-uscr  to  choose  the   lowest  tender 
merely  because  it  is  the  lowest ;  for  it  may 
be   safely  taken  for   granted,  when  any 
tender  for  a  boiler  is  considerably  lower 
than  another,  that  there  will  also  be  a  vast 
difference  in  the  real  value  of  the  two 
boilers.    Unfortunately,  however,  by  far  too 
many  steam-users  look  to  what  they  call 
cheapness,  but  which  is  really  only  low 
price ;  and  there  are  boiler  makers  to  whom 
business  is  everything  and  quality  nothing. 
It  would  seem  to  commend  itself  to  the 
common  sense  of  every  man,  says  Mr. 
Nicholls,  that  in  building  a  steam-boiler 
none     but     the    best    materials  should 
be  used;   but,  as  a  matter  of  fact,  any 
kind  of  iron  is  thought  good  enough  by 
some,  forgetting  that  just  about  as  much 
labour  must  be  expended  in  working  up  the 
inferior  materials  as  the  best,  and  that  the 
price  is  practically  regulated  by  the  quality 
of  the  goods.    Mr.  Nicholls  askB  why  pur- 
chasers should  ask  for  a  tender  from  every 

*  The  Theoretical  and  Practical  Boiler  Maker.  By 
8am obi.  Nicholls.    Bramlej,  Leeds :  The  Author. 
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builder  whoBe  name  appears  in  the  "Direc- 
tory," and  give  the  order  to  the  lowest 
bidder,  when  they  know  that  the  difference 
in  price,  perhapB  £3  or  £4  per  ton,  means  a 
very  great  difference  indeed  in  the  value  of 
the  boiler,  estimated  on  the  bases  of 
strength  and  durability.  It  is  well  known 
that  the  strength  of  boiler  plates,  appa- 
rently of  the  same  quality,  will  vary  to  the 
extent  of  one-half ;  but,  instead  of  taking 
the  lowest  datum  as  the  basis  of  calculation, 
it  is  usual  to  take  the  mean,  and,  in  some 
cases,  we  are  afraid,  the  highest.  It  will  be 
obvionB,  however,  that  the  strength  of  a 
boiler  can  be  safely  calculated  only  on  the 
strength  of  its  weakest  plate.  Although 
any  competent  workman  can  detect  a  flaw 
when  it  takes  place  in  the  manipulation  of 
the  boiler,  only  a  few  will  cast  a  plate  on 
one  side  when  it  is  found  defective,  and 
Mr.  Nicholls  says  he  has  seen  plates  put 
into  boilers  by  foremen  who  ought  to  have 
been  prosecuted  for  their  carelessness.  The 
defecti  'e  plateB  were  probably  put  in  be- 
cause there  were  none  to  use  instead  ;  but, 
seeing  that  the  most  skilful  maker  is  fortu- 
nate if  he  can  punch,  bend,  and  smith  all 
the  plates  for  a  large  boiler  without  finding 
one  or  more  defective,  Mr.  Nicholls  asks 
pertinently  why  more  plates  than  are 
required  should  not  be  ordered. 

Perhaps  the  most  fertile  cause  of  "  acci- 
dents "  to  boilers  is  the  manner  in  which 
repairs  are  often  carried  out.  New  boilers 
generally  last  for  some  time,  however  in- 
ferior the  iron  used  in  their  construction, 
unless  the  latter  is  seriously  defective,  but 
numbers  of  boilers  have  exploded  or  given 
way  immediately  after  "  repairs."  Steam- 
users  apparently  imagine  that  any  one  can 
repair  a  boiler,  and,  with  the  idea  of  saving 
a  few  shillings,  they  actually  permit  their 
boilers  to  be  impaired  instead  of  repaired. 
Mr.  Nicholls  hits  these  boiler- jobbers 
harshly.  They  are  a  numerous  set,  who  dis- 
tribute their  cards  amongst  steam-users, 
and  call  themselves  boiler,  girder,  and  tank- 
makers,  but  the  most  prominent  line  is 
"  Repairs  promptly  and  efficiently  executed." 
Many  of  these  men,  if  they  had  an  order  to 
make  a  boiler,  would,  for  lack  of  a  work- 
shop, have  to  hand  the  order  to  a  bond-fide 
maker,  and,  though  possibly  competent  to 
repair  a  boiler  under  the  instruction  of  an 
inspector  of  one  of  the  insurance  companies, 
they  exhibit  a  dangerous  ignorance  when 
left  to  their  own  devices.  However,  those 
who  employ  them  are  to  be  condemned 
rather  than  the  jobbers  themselves,  who,  in 
the  majority  of  cases,  can  do  what  has  to  be 
done  when  it  is  explained  to  them.  Mr. 
Nicholls  gives  several  instances  of  the 
succesBf  u'l  impairment  of  boilers  by  these 
repairers,  some  of  which  would  be  laughable 
but  for  the  fatal  results  which  ensued  ;  and. 
considering  that  a  volume  could  be  filled 
with  cases  that  have  come  to  his  knowledge, 
he  says  it  cannot  be  wondered  at  that  boiler 
makers,  as  a  class,  are  often  stigmatised  as 
"  ignorant  and  reckless."  He  evidently 
looks  forward  for  that  legislation  which 
cannot  much  longer  be  delayed ;  and.  when 
every  boiler  owner  must  have  a  certificate 
of  the  good  condition  of  his  boiler,  it  will  be 
practically  impossible  for  the  repairers  to 
cause  so  many  accidents  as  are  now  annually 
traced  to  their  handiwork. 

The  remarks  of  Mr.  Nicholls  on  the  rela- 
tive merits  of  wrought  iron  and  steel  in 
boiler  making  merit  attention.  He  alludes 
to  the  fact  that,  although  boilers  are  now 
worked  at  higher  pressures  than  prevailed 
20  years  ago,  the  quality  of  the  plates  em- 
ployed in  their  manufacture,  instead  of 
having  improved  with  the  increase  of  pres- 
sure, has  in  reality  retrograded.  Not  that 
plates  equal  in  quality  to  the  best  of  former 
years  cannot  be  obtained,  but  that  the 
general  run  of  boilers  are  made  of  metal  in- 
ferior as  boiler  plate  to  that  in  use  when 
lower  Bteam  pressures  were  the  rule.   "  In 


consequence  of  competition  and  lowering  of 
prices,  we  often  find  boilers  made  of 
wrought  iron  of  a  very  coarse  and  brittle 
nature,  which  would  tax  the  ingenuity  of 
the  very  best  workman  to  accomplish  a 
piece  oi  work  in  a  satisfactory  manner. 
The  consequences  are  broken  rivet-holes  in 
punching  and  bending,  plate  corners  falling 
off  in  riveting,  pecuniary  loss  in  the  long 
run.  if  not  a  fatal  disaster."  Such  rubbish, 
proceeds  Mr.  Nicholls,  scarcely  deserves  the 
name  of  wrought  iron,  and,  oi  course,  never 
ought  to  be  used  in  the  construction  of  a 
steam  boiler.  Mr.  Nicholls  thinks  that  if 
steel  is  ever  to  become  the  universal 
material  for  boiler  making,  it  will  have  to 
be  produced  of  a  more  ductile  quality  than 
the  greater  part  of  the  present  manufacture. 
If  a  steel  plate  possessing  great  tensile 
strength  is  required,  it  seems  that  it  must 
alBO  be  hard  and  brittle,  which,  of  course, 
renders  it  quite  unsuited  for  boilers  practi- 
cally. It  is  found  that,  to  insure  freedom 
from  brittleness,  tensile  strength  must  be 
sacrificed,  and  the  maximum  for  steel 
plates  appears  to  be  about  33  to  36  tons  per 
square  inch.  Even  then  great  care  is  re- 
quired in  working  them,  as  they  will  not 
stand  the  rough  usage  to  which  Low  Moor 
or  Bowling  plate  is  often  subjected.  Steel 
rivets,  too,  unless  made  of  the  mildest  Bteel, 
are  liable  to  injury  from  overheating  when 
made,  and  again  in  the  re-heating  when 
used ;  besides,  the  heads  are  readily  cut  off, 
and  if  the  rivets  have  been  put  in  by 
machine,  it  is  almost  impossible  to  punch 
them  out.  Some,  too,  are  so  hard  that  they 
resist  the  best  drill,  and  the  plates  have  to 
be  cut  out.  If  made  of  high  steel  they  will 
not  withstand  a  jar  or  rough  ueage,  and  the 
heads  fly  off  by  the  dozen  if  a  boiler  is  tested 
on  a  cold  or  frosty  day. 

Of  the  technical  matters  treated  of  in  this 
book  we  cannot  here  speak  at  any  length ; 
it  must  suffice  to  say  that  Mr.  Nicholls  has 
introduced  many  useful  tables,  and  has 
crammed  the  work  full  of  rules,  with 
examples  of  their  working,  so  that  none  of 
his  readers  will  fail  to  understand  what  he 
wishes  to  teach.  Besides  these  tables  and 
rules  there  is  a  fund  of  information — a  sort 
of  running  commentary  on  points  of  detail — 
the  importance  of  which,  though  mere 
matters  of  daily  occurrence  to  the  practical 
man,  has  been  entirely  overlooked  by  the 
majority  of  writers  on  the  subject.  In  fact, 
it  is  only  the  practical  man  who  is  con- 
versant with  all  the  little  difficulties  of 
boiler  making:  hence  it  is  that  Mr. 
Nicholls's  work  is  doubly  valuable,  for  it  is 
both  theoretical  and  practical.  Besides  the 
matter  relating  directly  to  the  actual  con- 
struction of  the  boiler,  we  have  chapters  on 
setting,  repairing,  and  estimating  the  power 
of  boilers,  on  the  safety-valve,  on  incrusta- 
tion, and  a  valuable  chapter  on  "  Geometry 
and  Orthographic  Projection,"  which 
might  be  described  as  the  "Template- 
makers'  Complete  Guide."  Mr.  Nicholls 
says  that  he  attaches  more  importance  to 
the  subject  than  to  any  other  mentioned  in 
the  book .  The  problems  and  their  workings 
are  the  fruits  of  his  leisure-time  for  many 
years,  and  they  are  now  given  to  the  world 
with  instructions  so  clear  that  any  one  who 
wishes  to  learn  template  making  cannot 
fail  to  do  so  with  these  plates  and  their  ex- 
planations before  him.  Many  of  the 
examples  have  never  before  appeared,  whilst 
otherB  have  been  modified  to  Buit  the  re- 
quirements of  the  shop.  Mr.  Nicholls  does 
not  seem  to  have  been  happy  in  his  choice 
of  a  printer,  as,  besides  the  ordinary  typo- 
graphical errors,  there  are  sundry  little 
slips  in  grammar  which  printers  nowadays 
correct  for  authors  better  used  to  the  pen 
than  Mr.  Nicholls.  Still,  these  do  not 
detract  from  the  value  of  the  book,  and  as 
a  second  edition  will  probably  be  speedily 
called  for,  an  opportunity  for  remedying  the 
defects  will  soon  occur.     Besides  boiler 
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makers  proper,  the  book  contains  informa- 
tion of  much  value  to  iron,  copper,  and  tin 
smiths,  to  "  Board  of  Trade  Surveyors,"  to 
Draughtsmen,  Engineers,  the  Steam- Users, 
and  Science  Schools  and  Classes. 


ON  THE  EXCITATION  OF  VIBRATIONS 
IN  PIPES. 

I N  textbooks  on  physics  the  process 
which  occurs  when  a  pipe  is  blown  into 
is  represented  as  though  the  air-current 
coming:  from  the  bottom  of  the  pipe  and 
breaking  against  the  upper  edge  of  the 
mouth  communicates  impulses  to  the  air 
column  of  the  pipe,  which  set  it  in  vibra- 
tion. It  is  not,  however,  explained  how  a 
steady  air-current,  with  constant  pressure, 
should  acquire  a  motion  of  impact  through 
a  portion  of  it  being  broken  against  the 
upper  lip  of  the  mouth-aperture.  A  little 
consideration  rather  teaches  that  both  the 
current  which  goes  out  from  the  mouth- 
aperture  and  the  other  current  which  passes 
into  the  pipe,  must  continue  in  a  regular 
motion,  because  no  cause  can  be  found 
which  might  transform  this  motion  into 
one  of  impulses. 

In  a  recent  paper  contributed  to  Poggen- 
dorff't  Annalen,  M.  Gonuch,  an  organ  - 
builder,  of  Cologne,  says  he  has  convinced 
himself  by  experiments  that  the  supposed 
impulses  in  the  air-current  are  not  to  be 
discovered,  and  he  gives  quite  a  different 
explanation  of  the  mode  of  excitation  of 
vibrations  in  pipes.   It  is  as  follows : — 

When  a  pipe  is  sounded,  and  the  blast  is 
arranged  so  as  to  brush  the  upper  lip  of  the 
pipe,  this  current  continually  carries  air 
particles  with  it  out  from  the  interior  of  the 
pipe ;  they  are  those  which  lie  nearest  to  it. 
Though  a  small  portion  of  the  current  in 
passing  to  tbe  lip  goes  into  the  pipe,  yet  the 
quantum  of  air  which  the  current  "pulls 
out "  is  considerably  greater.  Hence,  then, 
arises,  first  of  all.  in  the  lower  air  layer  .of 
the  pipe  a  rarefaction.  The  exterior  air  now 
tends  to  compensate  the  rarefaction,  but  it 
cannot  at  once  reach  it,  either  by  the  upper 
or  by  the  lower  opening  of  the  pipe.  The 
air-column  at  rest  in  the  pipe  only  yields  to 
tbe  outer  atmospheric  pressure  when  the 
rarefaction  has  extended  to  the  middle  of 
the  pipe- tube  (where  in  the  fundamental 
tone  of  an  open  pipe  the  vibration  node  is 
formed).  At  the  lower  opening  of  the  pipe 
the  blast  current  which  closes  the  aperture 
prevents  the  immediate  equilibration. 

Now  at  the  moment  in  which  the  rarefac- 
tion in  the  lower  part  of  the  pipe  has 
reached  such  a  degree  that  the  pressure  of 
the  external  air  is  able  to  press  the  blast 
current  inwards,  an  air  wave  is  cut  off  from 
the  blast  current  at  the  upper  lip,  and  a 
small  momentary  condensation  is  the  result. 
This  wave  is  propagated  along  the  pipe, 
and  at  the  middle  it  collides  with  the  pres- 
sure which  the  external  air  has  simul- 
taneously executed  in  the  upper  opening  of 
the  pipe,  or  the  air^  column.  Thus,  in  the 
middle  of  the  tube  is  formed  a  strong  con- 
densation, which  we  may  call  the  acoustic 
wave,  since  from  that  time  forth  the  pecu- 
liar vibration  of  the  column  and  the  pheno- 
menon of  sound  are  produced. 

It  is  evident  that  at  the  moment  when  an 
air  wave  has  detached  itself  from  the  blast 
current,  and  has  removed  the  rarefaction  in 
the  lower  part  of  the  pipe,  the  blast  current 
returns  to  its  former  position  or  direction. 
Herewith,  however,  begins  the  evacuation 
again.  Thus  there  is  again  a  rarefaction : 
toe  blast  current  is  once  more  pressed  in- 
wards, and  with  the  consequent  condensa- 
tion coincides  the  return  of  the  acoustic 
wave  of  the  node  of  vibration. 

The  hypothetical  impulses  hitherto  as- 
sumed arethus  resolved  into  a  pendulum-like 
transformation  of  the  blast  current,  which 
has  its  greatest  amplitude  at  the  edge  of 


the  upper  lip,  is  dependent  on  the  elasticity 
of  the  air  column  of  the  pipe,  and  the  pres- 
sure of  the  outer  air,  and  so  is  subject  to 
the  laws  of  vibration  of  the  air  column. 

The  author  also  discusses  other  modes  of 
excitation  and  various  phenomena  which 
occur  in  the  air  columns  of  pipes ;  but  for 
these  observations  we  must  refer  to  the 
original 


STREET  RAILWAYS. 

HTHE  determination  of  the  North  Metro- 
politan  Tramways  Company  to  again 
seek  the  permission  of  Parliament  to  carry 
their  tramrails  into  the  City  will  possibly 
afford  an  opportunity  for  the  discussion  of 
the  subject  of  street  railways.  The  Tramway 
Company  has  already  obtained  the  per- 
mission of  Parliament  to  enter  the  City,^j 
subject  to  the  sanction  of  the  City  authori- 
ties, but  the  latter  have  emphatically  re- 
fused the  permission.  There  cannot  be 
much  doubt  that,  whatever  Parliament  may 
say,  the  City  authorities  will  oppose  the 
scheme  with  all  the  powers  at  weir  com- 
mand. They  will  be  supported  by  the 
omnibus  ana  cab  proprietors,  and  last,  but 
not  least,  by  all  the  owners  of  the  vehicles 
which  daily  crowd  the  streets.  Tbe  fact  is 
that  the  City  thoroughfares  are  too  narrow 
for  the  existing  traffic,  which  seems  to 
steadily  increase,  notwithstanding  the  facili- 
ties afforded  by  the  underground  railways ; 
and  the  authorities  are  quite  aware  that 
although,  if  the  tram  care  were  permitted  to 
enter,  many  persons  would  appreciate  the 
convenience,  many  others,  and  those  of  far 
more  importance  than  the  former  class, 
would  complain  loudly  of  the  hindrance  to 
their  business.  Blocks  in  the  vehicular 
traffic  are  already  numerous  enough  without 
increasing  the  number  of  vehicles  entering 
the  City,  and  the  attention  of  business  men 
would  be  more  readily  given  to  any  pro- 
posal to  reduce  the  number  of  vehicles  than 
to  one  which  would  render  the  present  state 
of  things  worse.  A  feasible  method  of  re* 
ducing  the  number  of  omnibuses  and  oabs 
which  daily  pass  through  the  City  streets 
would,  we  have  little  doubt,  command  not 
only  attention  but  support.  No  possible 
method  of  reducing  the  number  of  vans  and 
carts  carrying  goods  has  been  suggested, 
And,  from  the  very  conditions  of  the  pro- 
blem, it  seems  unlikely  that  anything  oc  the 
kind  will  be  proposed.  But  the  difficulty  of 
providing  for  the  passenger  traffic  in  a 
better  way  than  exists  at  present  is,  perhaps, 
not  so  difficult  as  on  first  thoughts  it  may 
seem.  The  most  feasible  suggestion  is  a 
street  railway  of  the  elevated  or  overhead 
kind,  which  our  American  cousins  have 
already  taught  us  how  to  construct,  and 
which  would  do  a  great  deal  to  relieve  the 
streets  of  our  slow,  lumbering,  and  stuffy 
omnibuses.  Tbe  details  of  such  a  railway 
would  undoubtedly  be  matters  for  serious 
consideration  and  careful  study,  but  there 
seems  nothing  in  the  principle  to  which  any 
reasonable  opposition  can  be  taken ;  and, 
while  the  fact  remains  that  the  traffic  in  the 
City  is  increasing  almost  beyond  expecta- 
tion, it  is  certain  that  something  must  be 
done. 

In  New  York,  the  streets  of  which  are 
scarcely  so  crowded  as  those  of  London  City, 
a  commission  has  already  been  appointed  to 
report  upon  a  system  of  safety  railway 
adapted  for  rapid  transit  throujrh  cities. 
This  commission  has  already  reported  in 
favourable  terms  of  a  railway  which  has 
been  erected  in  New  York  from  the  designs 
of  General  8tone,  of  Elraira,  New  York,  and 
which,  although  only  a  short  and  very  local 
line,  is  well  patronised.  It  consists  of  a 
triangular  or  trapezoidal  trues,  supported  on 
pillars  in  the  roadway  or  on  the  side- walks 
at  intervals  of  about  50ft.  The  truss  is 
4ft.  Sin.  deep  by  8ft.  Tin.  wide  at  its  lower 


part,  weighs  about  1301b.  to  the  lineal  foot, 
and  is  capable  of  bearing  a  rolling  load  of 
300,0001b.,  or  about  ten  times  what  it  is  re- 
quired to  carry.  The  car  in  use  weighs 
9001b.,  and  seats  sixty  passengers,  the  two- 
story  or  double  tier  plan  of  construction 
enabling  great  strength  to  be  gained  with 
lightness  and  economy.  It  is  said  that  a  road 
can  be  built  for  loads  of  one  ton  per  wheel  for 
about  £800  per  mile,  which,  moreover,  does 
not  require  so  many  repairs  as  an  ordinary 
railway,  or  even  a  tramway,  and  which  does 
not  require  expensive  bridges,  tunnels,  and 
cuttings.  Valleys  are  crossed  by  making  the 
supporting  columns  of  sufficient  height  to 
preserve  the  level ;  and,  practically,  the  new 
system  of  street  railway  may  be  considered 
to  produce  a  road  that  is  almost  perfectly 
level.  It  is  also  practically  impossible  for 
the  cars  to  leave  the  rail,  even  on  the 
sharpest  curve ;  a  high  rate  of  speed  can  be 
attained  with  the  minimum  of  oscillation, 
the  centre  of  gravity  being  at  the  bearing- 
rail,  which  is  placed  on  the  top  of  the  truss, 
the  car  banging  down  on  each  side,  rubber- 
tired  wheels  running  against  side- rails  placed 
at  the  bottom  of  the  truss,  serving  to  keep 
the  cars  steady,  and  providing  ample  means 
of  applying  "brake  power.  A  body  of 
engineers  and  experts  who  were  asked  to 
report  on  the  safety  street  railway  of 
General  Stone,  erected  at  Phoenixville,  de- 
clared tbat  while  economical  in  construction 
it  was  elegant  in  appearance,  offering  hut 
little  obstruction  to  the  view  of  the  street. 
The  car,  while  commodious  and  comfortable 
was  easy  of  access,  and  ran  without  oscilla- 
tion, even  in  turning  the  sharpest  curves  at 
high  speed.  The  locomotive  was  fitted  with 
rotary  engines,  had  a  horizontal  boiler,  and 
carried  its  fuel  and  water  in  the  compart- 
ments below  the  bearing  rail. 

It  will  be  seen  that  this  railway  is  a 
modification  or  a  development  of  the  one- 
rail  system,  which,  from  the  small  space 
occupied,  commends  itself  to  the  attention 
of  engineers  of  street  railways.  There  are 
several  modifications  of  the  principle  suit- 
able for  use  under  different  conditions; 
and,  besides  these,  we  have  the  wire-rope  or 
aerial  railway — a  system  which  would,  how- 
ever, meet  with  but  scant  favour  for  use  in 
crowded  cities.  Such  a  railway  in  London 
from  Stratford  in  the  East,  to  Kew  or  even 
Hampton  in  the  West,  might  pasB  directly 
through  the  City  of  London,  following  the 
shortest  route,  and  branches  might  extend 
from  various  parts  up  the  main  roads  lead- 
ing to  the  northern  and  southern  suburbs. 
It  would  supply  a  want  that  has  been  felt, 
independent  of  any  relief  to  the  traffic  in  the 
streets ;  for  we  have  no  railway  that  goes 
direct  from  the  east  to  the  west  of  this  great 
congeries  of  towns ;  and,  by  dispensing  with 
the  omnibuses  which  now  pass  along  the 
main  lines  of  traffic,  it  would  materially 
assist  in  relieving  the  crowded  state  of  the 
streets.  That  trains  would  be  more  rapid 
and  more  comfortable  is  another  fact  that 
must  be  put  in  favour  of  street  railways, 
and  the  sole  disadvantage  would  appear  to 
be  the  obstruction  offered  by  the  supporting 
columns  placed  in  the  streets.  These  might 
be  a-  ranged  as  side  posts  connected  across 
the  streets  by  girders,  which  would  carry 
the  truss  forming  the  railway,  and  in  some 
streets  this  would  afford  an  opportunity  of 
making  more  shops  by  turning  the  first 
floors  into  premises  for  the  display  of  goods. 
The  actual  construction  is,  however,  a 
matter  for  future  consideration.  The  sub- 
ject has  already  been  talked  about,  and  those 
accustomed  to  looking  forward  a  few  years 
see  very  clearly  that  something  must  be 
done.  Steam  on  tramwayB  is  forbidden ; 
but  there  seems  no  more  reason  to  object  to 
steam  on  an  elevated  railway  than  on  the 
ordinary  lines  which  nowcroBS  ourthorongh- 
fares,  notably  at  Ludgate  hill,  and  it  w 
obvious  that  there  would  be  less  danger 
I  from  the  suggested  railway  than  from  ordi- 
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nary  tramcars  worked  by  steam.  However, 
we  nave  6aid  enough  to  open  a  discussion. 
Some  in  in-  of  improved  transit  is  re- 
quired :  the  question  is — What  shall  it  be  ? 


THE  GAS-ENGINE. 

TH  order  to  utilise  the  force  of  exploding 
-*-  gases  as  a  motive  power  for  actuating 
machinery,  it  is  necessary  in  the  first  place  to 
connect  the  parts  directly  actuated  by  the 
explosion  in  such  a  manner  to  the  rest  of  the 
machine  that  no  resistance  shall  be  offered  to 
their  sudden  and  rapid  movement  on  what  may 
be  termed  the  up-stroke,  while  securing  the  full 
value  of  the  atmospheric  pressure  in  the  down- 
stroke.  In  other  words,  the  problem  that  had 
to  be  solved  wa9  to  convert  a  sudden  rectilineal 
motion  into  a  steady  rotary  one.  Apart  from 
minor  details  the  following  would  appear  to 
be  the  three  principal  essentials  of  a  gas-engine : 
A  free  piston  ;  great  length  compared  to  dia- 
meter of  cylinder:  and  a  friction  clutch  for 
connection  to  the  driving  shaft.  Messrs.  Otto 
and  Langen,  who  have  produced  what  is  pro- 
bably the  most  successful  gas-engine  yet 
invented,  were  for  many  years  baffled  by  the 
difficulty  of  imparting  to  the  shaft  the  motion 
of  the  piston.   The  exceedingly  small  interval 


air  is  drawn  in.  The  piston  in  Fig.  1  has  just 
returned  to  the  bottom  of  the  cylinder,  and  the 
valve  is  still  in  position  for  exhausting.  As 
Boon  as  the  exhaust  is  complete,  and  the  motion 
of  the  fly-wheel  has  drawn  up  the  piston  and 
drawn  in  the  supply  of  gas  and  air,  which  is 
conveyed  by  pipes,  as  shown,  the  valve  drops 
sufficiently  to  ignite  the  charge  contained  in 
the  lowest  hollow  of  the  valve,  which,  on  being 
immediately  drawn  up,  communicates  the 
flame  to  the  charge  in  the  cylinder,  and  the 
explosion  takes  place. 

On  igniting  the  charge,  the  piston  flies  freely 
up  to  the  top.  As  it  ascends,  the  plenum  caused 
by  the  explosion  changes,  owing  to  the  con- 
densation of  the  gases,  to  a  partial  vacuum 
reaching  to  as  much  as  22in.  of  mercury  at  the 
top  of  the  stroke,  and  thus  the  motion  of  the 
piston  is  quickly  reversed,  the  down-stroke 
being  performed  under  a  pressure  of  about  111b. 
per  square  inch,  derived  from  the  atmosphere, 
a  driving  power  which  is  communicated  through 
the  rack  and  toothed  wheel  to  the  shaft.  When 
the  piston  has  reached  within  a  given  distance 
of  the  bottom,  the  vacuum,  which  has  been 
gradually  decreasing,  is  again  changed  to  a 
plenum,  and  the  weight  of  the  piston  and  rack 
expels  the  burnt  gases  during  the  last  few 
inches  of  the  stroke,  thus  completing  the  cycle 
of  operations. 


is  started  at  the  right  moment  by  a  tappet 
fixed  to  the  rack. 

The  exhaust  port  being  open  during  the 
entire  down-stroke,  there  is  a  valve  provided 
in  the  exhaust-pipe  which  prevents  the  atmo- 
sphere from  entering  the  cylinder  and  destroy- 
ing the  vacuum,  but  yielding  when  the  weight 
of  the  piston  expels  the  burnt  gases  at  the 
end  of  the  stroke.  Under  this  arrangement 
the  piston  strokes  would  follow  each  other 
without  delay,  if  a  common  governor  were  not 
controlling  a  second  stop,  keeping  the  pawl,  P, 
Fig.  2,  from  falling  into  gear  with  the  ratchet- 
wheel,  moving  the  slidevalve  and  aspiring  gas 
into  the  cylinder. 

The  governor  is  almost  a  tine  qud  non  in  the 
gas-engine,  and  at  any  rate  is  one  of  its  most 
important  features.  Without  the  governor  the 
engine  would  go  on  making  explosions  and  | 
using  gas  without  doing  more  work  than  ran 
itself;  but  the  effect  can  possibly  be  beet 
explained  by  taking  an  example.  In  hoisting 
goods  it  is  obvious  that  there  will  be  a  load  on  the 
engine  which  will  be  removed  immediately  the 
goods  reaeh  their  landing.  If  the  load  demands 
the  full  power  of  the  engine,  the  governor  will 
do  nothing  to  stop  the  motion  of  the  valve- 
gear,  and  explosions  will  take  place  as  rapidly 
as  one  in  every  two  seconds,  or  30  per  minute. 
When,  however,  the  load  is  taken  off,  the  speed 


between  the  termination  of  the  upward,  and 
the  commencement  of  the  downward,  stroke, 
rendered  it  a  work  of  no  small  difficulty  to 
invent  a  suitable  friction-clutch.  After  many 
devices  had  been  tried  and  discarded,  one  of 
the  simplest  was  adopted — viz.,  that  which  is 
employed  on  some  sewing  machines  to  prevent 
reverse  motion — a  rubber  ball  rolling  in  a 
pocket  against  the  periphery  of  the  wheel 
while  it  moves  in  one  direction,  but  jamming 
tight  directly  the  motion  is  reversed.  A  few 
words  on  the  general  appearance  of  the  gas 
engine,  and  then  we  can  proceed  to  the  descrip- 
tion of  its  parts.  In  outward  appearance  it  is 
a  column  nrmly  bolted  to  the  ground.  The 
shaft  and  friction-clutch  are  carried  on  brackets 
which  extend  slightly  from  one  side  of  the 
cylinder  or  column.  The  fly-wheel  and  the 
driving-pulley  are  close  together  at  one  end  of 
the  shaft,  while  to  the  other  is  attached  the 
alidevalve-rod.  An  examination  of  Fig.  1, 
which  represents  a  section  of  the  lower  part  of 
the  gas-engine  will  render  the  explanation  clear. 
Between  the  cylinder  and  the  outer  case  of  the 
engine  a  current  of  water  is  continually  pass- 
ing, in  order  to  absorb  the  heat  which  would 
otherwise  speedily  ruin  the  engine ;  P  is  the 

f is  ton,  and  R  shows  the  piston-rod  with  rack, 
n  running,  the  motion  of  the  fly-wheel  is 
sufficient  to  lift  the  piston  about  -feth  of  the 
stroke,  by  which  means  the  charge  of  gas  and 


The  friction-clutch  used  to  connect  and  dis- 
connect the  piston-rod  rack  with  the  driving- 
shaft  is  shown  in  detail  in  Fig.  2,  which  gives 
a  partly  sectional  view  of  the  upper  portion  of 
the  engine,  in  a  vertical  plane  at  right  angles 
with  the  section  in  Fig.  1,  and  with  the  shaft. 
There  is  a  pulley  keyed  on  the  shaft  and  sur- 
rounded by  a  ring,  on  the  interior  of  which  are 
cut  three  inclined  surfaces.  On  each  of  these 
inclined  surfaces  a  set  of  live  rollers  ie  free  to 
travel,  and  to  press  against  a  corresponding 
curved  wedge  while  the  piston  is  descending; 
and  at  the  same  tima  the  opposite  side  of  the 
wedge,  which  is  faced  with  leather,  presses 
against  the  pulley.  While  the  piston  is  ascend- 
ing, no  pressure  is  put  on  these  wedges  by  the 
ring,  and  hence,  in  its  up-stroke,  the  ring  can 
freely  revolve  backwards  upon  its  bearings  on 
the  shaft ;  but  as  soon  as  the  down-stroke 
commences,  a  firm  hold  of  the  shaft  is  imme- 
diately gained  by  the  ring,  and  the  shaft 
thereby  becomes  connected  direct  with  the 
toothed  wheel  which  gears  with  the  piston-rod 
r.ick.  As  by  this  means  the  piston  is  free  to 
take  any  length  of  stroke  within  the  limit  of 
the  cylinder,  it  is  impossible  to  determine 
exactly  at  what  moment  it  shall  reach  the 
bottom  ;  and  as  the  apparatus  for  lifting  it  to 
draw  in  the  next  charge  is  not  required  to  move 
until  the  return  of  the  piston,  an  intermittent 
motion  is  provided  for  lifting  the  piston,  which 


will  snddenly  increase,  and  the  governor  imme- 
diately holds  the  pawl,  P,  so  that  no  further 
supply  of  gas  and  air  can  enter  the  cylinder, 
no  action  of  the  valve  can  take  place,  and  no 
explosion  can  drive  up  the  piston  until,  the 
speed  having  fallen,  the  governor  falls  and 
releases  the  pawl.  The  strokes  of  the  piston 
will  then  be  made  just  as  they  are  required  to 
maintain  a  uniform  rotary  motion.  In  some 
engines  there  is  a  pause  of  about  one  minute 
between  the  Btrokes,  so  that  while  running 
unloaded  the  engine  is  using  only  y8th  of  the 
gas  required  when  working  at  full  power. 
Taking  the  most  favourable  data  as  to  cost,  it 
appears  that  the  Otto  and  Langen  engine 
requires  26  or  27  cubic  feet  of  gas  per  horse- 
power per  hour,  say  1  <  >1.  If  coals  are  taken  at 
208.  per  ton,  and  about  71b.  allowed  per  horse- 
power per  hour,  it  will  be  seen  that  the  steam- 
engine  is  considerably  more  economical  than 
the  gas-engine  :  in  fact,  while  there  iB  no  doubt 
that  a  Bteam-engine  ought  to  run  on  less  than 
71b.  per  borse- power  per  hour,  there  is  a  doubt 
whether  a  one-horse  gas-engine  could  be  worked 
at  le38  than  26  cubic  feet  per  hour  to  develop 
thitt  power.  The  steam-engine,  of  course,  is 
more  troublesome,  more  dangerous,  and  in 
every  way  more  objectionable.  The  gas-engine 
requires  water — it  not  blameless  in  the  marker 
of  its  productions,  but  it  is  undoubtedly  thr- 
motor  for  small  manufacturers  in  crowded 
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towns  where  rent  is  heavy  and  steam -engines 
almost  impossible.  Next  week  probably  we 
shall  give  a  description  of  an  improved  air- 
engine,  which  is  especially  suited  for  those 
who  cannot  possibly  make  u?e  of  steam,  even  by 
combining  to  rent  power  from  one  large  engine, 
the  most  economical  of  all  means  of  obtaining 
power  open  to  small  men. 


HEAT  OF  THE  SOIL  AND  THE  AIR  AND 

ITS  EFFECTS  ON  VEGETATION* 

HPHE  exoessive  heat  of  the  air  which  we  have  been 
JL  lately  experiencing  in  most  parte  of  England 
very  naturally  leads  to  the  consideration  of  the 
effects  of  so  high  a  temperature  on  plants.  Certain 
of  those  effects  are  obvious  enough  on  the  most 
superficial  glance,  and  no  gardener  needs  to  be  told 
of  oiroumstanoes  and  appearanoes  which  be  has 
under  daily  observation,  and  to  meet  which  consti- 
tutes the  most  important  part  of  his  daily  duties. 
But  when  we  hare  learnt  the  mora  obvious  effects  of 
heat  and  light  on  plants  we  hare  by  no  means  learnt 
all  that  is  necessary  ;  for  practical  purposes  deeper 
inquiries  into  the  cause  of  those  actions  are  requisite. 
For  instance,  the  mutual  relations  and  interactions 
between  root  and  top — between  root-action  and  leaf- 
action,  that  is— are  of  primary  importance. 

Looked  at  from  this  point  of  view  the  notion  of 
the  roots  on  the  soil  becomes  of  great  interest.  The 
root  is  not,  as  was  once  thought,  a  mere  sponge,  or  a 
mere  osmotic  apparatus  taking  ia  through  the  cell- 
walls  of  the  root  fibres  the  thin  liquids  contained  in 
the  soil  to  mix  them  with  the  thicker  fluids  contained 
in  the  cells.  It  has,  in  addition  to  its  power  of  ab- 
sorbing watery  fluids,  a  faculty  of  emitting  carbonic 
acid  gas,  which  in  its  turn  acts  on  the  insoluble 
matters  of  the  soil,  making  them  soluble,  and  there- 
fore fit  for  plant  food.  Everything,  therefore, 
which  in  any  way  interferes  with  the  absorption  of 
food  in  the  shape  of  carbonic  acid  by  the  leaves 
correspondingly  interferes  with  the  nutrition  of  the 
plants.  Hence,  of  course,  the  quantity  of  osrbonio 
arid  given  out  by  the  roots  depends  on  the  amount 
taken  in  by  the  leaves,  and  the  effects  produced  on 
the  soil  of  course  are  indirect  relation  to  the  amount 
of  carbonic  acid  emitted.  It  is  not  necessary  to  go  into 
further  detail  to  show  that,  if  the  above  statement 
be  correct,  the  temperature  of  the  soil  and  that  of 
the  air  are  agents  whose  mode  of  action  demand 
most  careful  investigation.  The  upward  flow  of  sap, 
for  instance,  must  be  in  part  regulated  by  the  diffe- 
rent temperatures  of  the  soil  and  air,  as  well  as  of 
the  roots  and  of  the  stems  respectively.  In  order  to 
arrive  at  some  definite  conclusions  on  these  points, 
Signor  Cantoni,  the  director  of  the  Agricultural 
Institute  of  Milan,  has  for  some  time  psst  been 
making  diligent  meteorological  observations,  an 
abstract  of  which  we  find  in  a  recent  number  of  the 
Annates  Agronomiquet.  The  commencement  of 
Togetation  in  spring,  its  persistence  and  its  arrest, 
depend  on  physico-chemical  causes  connected  with 
the  temperature  of  the  soil  and  of  the  air  considered 
both  abstractedly  and  in  relation  one  to  the  other. 
Growth  takes  place  when  the  soil  occupied  by  the 
roots  is  lower  in  temperature  than  the  air.  When 
the  soil  is  hotter  than  the  air  growth  is  suspended, 
and  it  ceases  entirely  when  this  condition  is  perma- 
nent. But  the  most  novel  conclusions  at  which  M. 
Cantoni  arrives  is  that,  emUri*  paribus,  the  growth 
of  the  herbaceous  portions  of  a  plant  is  favoured  by 
a  soil  whose  temperature  is  several  degrees  inferior 
to  that  of  the  air.  On  the  other  hand,  a  smaller 
degree  of  difference  between  the  soil  temperature 
and  that  of  the  air  is  required  for  the  formation  of 
starchy,  and  particularly  of  sugary  matters.  The 
growth  of  the  herbaceous  portion  takes  place,  says 
M.  Cantoni,  when  the  difference  between  soil  and 
air  temperatures  equals  or  exceeds  3°C.  This 
difference  is  reduced  to  2°  C.  in  the  ease  of  woody 
matter  and  starch.    The  absolute  soil  temperatures 

? noted  by  Signor  Cantoni  sppsar  greatly  too  high 
□r  our  climate.  The  necessity  for  such  investiga- 
tions is  enforced  by  the  fact  that  plants  have  a 
different  chemical  composition  thongh  growing 
together  in  the  same  soil,  that  the  o  imposition  of  a 
plant  varies  in  its  different  stages  of  growth  and 
according  to  the  season ;  hence  the  phenomena  of 
endosmose  or  dialysis  are  not  by  themselves  suffi- 
cient to  account  for  the  greater  or  less  quantities  of 
this  or  of  that  ingredient  met  with  in  plants.  M. 
Cantoni  concludes  his  observations  by  advocating 
the  placing  of  meteorological  instruments  (for  cul- 
tural purposes),  not  in  observatories  and  under  ex- 
ceptional oiroumstanoes,  bat  in  the  midst  of  the 
fialds,  Ac.,  where  the  crop  is  growing,  and  at  various 
levels  above  and  below  ground,  so  as  to  indicate  the 
different  climatal  features  of  the  different  layers  of 
the  atmosphere  and  of  the  soil. 

In  considering  the  actual  amount  of  useful  tem- 
perature to  which  plants  are  subjected  in  a  given 
time,  the  records  of  night  temperatures  are  of  no 
service,  as  the  nutrition  of  plants  does  not  go  on 
during  darkness.  Thus  at  Milan  the  daily  mean 
temperature  at  the  end  of  Jane  is  2t9'21  C,  and  in 


•  From  the  Gardenm'  Chronicle. 


August,  24°-47  C.  In  spite  of  the  close  identity  of 
these  records  the  conditions  are  really  very  different 
in  the  two  periods,  for  in  June  there  are  fifteen  or 
sixteen  hours'  sunlight  per  day,  and  fourteen  in 
August ;  so  that  in  fire  days  there  is  an  aggregate 
amount  of  useful  heat,  amounting  to  375  O.  in 
June,  and  only  332°  C.  in  August  during  a  similar 
period.  Still  wider  differences  exist  in  Norway, 
where  the  snn  is  twsnty-fonr  hours  above  the  horison 
in  July,  and  at  Orange,  where  it  is  only  fourteen 
hours  above  the  horixon.  By  careful  observations 
of  the  character  above  cited  we  may  hope,  concludes 
M.  Cantoni,  to  understand  why  in  the  same  climate, 
the  same  soil,  and  under  the  same  circumstances 
plants  do  not  begin  and  cease  to  grow  simultaneously; 
why  one  absorbs  mora  carbonic  acid  than  another  ; 
why  the  same  plant  sometimes  absorbs  mora,  some- 
times less  of  the  gas,  or  why  when  absorbing  the 
same  quantity  of  gas  it  shows  itself  mora  or  less 
vigorous  ;  why  vegetation  ceases  ia  autumn  though 
the  air  is  notably  warmer  than  in  spring  when 
vegetation  begins ;  why  when  the  temperature  is  the 
same  the  vegetation  of  moist  climates  differs  from 
that  of  dry  countries ;  and  why,  in  the  same  locality, 
rainy  years  furnish  crops  very  different  from  those 
yielded  in  dry  years. 


DOMESTIC  MANUFACTURE  OF  OAS. 

THE  annexed  engravings  represent  a  stove 
and  retort,  and  a  purifier,  for  the  manu- 
facture of  gas  from  coals  in  the  dwelling-house. 
The  apparatus  has  been  patented  by  Mr.  J. 
Thomas,  of  Maryville,  Tenn.,  through  the 
Scientific  American  Agency.  It  consists  of  a 
hollow  cylindrical  retort,  A,  Fig.  1,  with  a  cap 
of  iron  ground  to  an  accurate  fit.  A  strong 
semicircular  band  of  iron,  E,  passes  over  the 
top.  and  through  it  a  screw  presses  on  the  cap. 
The  stove  shown  is  simply  an  ordinary  cylin- 
drical, burning  either  coke  or  coal,  but  it  is 


obvious  that  any  stove  in  whioh  the  requisite 
beat  can  be  obtained  will  answer  the  purpose. 
A  pipe,  F,  near  the  top  of  the  retort  connects 
with  the  vertical  pipe,  G,  the  lower  end  of 
which,  H,  terminates  in  the  fire.  The  tar 
separates  from  the  gas  at  the  junction  of  the 
two  pipes,  and  falling  down  the  pipe,  G,  is 
forced  into  the  fire  by  the  weight  above,  thus 
helping  to  feed  the  furnace.  The  gas  passes 
away  by  the  upper  part  of  the  pipe,  G,  into  a 
purifier  (Fig.  2)  placed  in  any  suitable  position 
away  from  the  retort.  The  purifier  is  con- 
structed as  shown,  and  is  fitted  with  perforated 
divisions  of  tin  plate,  between  which  are  layers 
of  limeand  sawdust  or  other  purifying  materials. 
Around  the  exterior  of  the  upper  part  a  trough, 
L,  is  made,  which  is  kept  full  of  water,  and 
the  lid  of  the  purifier  dipping  into  the  water 
prevents  the  escape  of  gas.  From  the  upper 
part  of  the  purifier  the  gas  is  led  by  the  pipe, 
K,  to  a  reservoir,  or  it  may  be  taken  thence 
direct  to  a  burner ;  but  where  possible  a  reser- 
voir should  always  be  employed.  The  appa- 
ratus, it  will  be  seen,  is  simple,  but  experience 
of  its  working  can  alone  decide  the  question  of 
its  value. 


SUNSTROKE. 

THE  following  remarks  on  the  subject  of  sun- 
stroke are  extracted  from  a  paper  by  8 fa- 
Joseph  Fayrer,  M.D.,  who  has  had  a  very  extended 
experience  of  its  effects  in  parts  of  the  world  where 
it  is  of  more  frequent  occurrence  than  it  is  in  this 
country : — "  In  cases  of  simple  exhaustion  ordinary 
treatment  is  all  that  is  needed.  Bemoval  to  a  cooler 
locality,  the  cold  douche  (but  not  too  muoh  prolonged) 
or  the  adminstration  of  stimulants,  may  be  benefi- 
cial. Tight  or  oppressive  cloth ing  should  be  removed, 
and  the  patient  treated  as  in  syncope  from  other 


causes.  Best  and  freedom  from  exposure  to  over- 
exertion,  fatigue,  or  great  heat,  should  be  enjoined. 
In  that  form  of  sunstroke  where  the  person  is  struck 
down  suddenly  by  a  hot  sun,  the  patient  shout  be 
removed  into  the  shade,  and  the  douche  of  cold 
water  being  allowed  to  fall  in  a  stream  on  the  head 
and  body  from  a  pump  (or  as  in  India  from  the 
mussuok,  or  other  similar  contrivance),  should  be 
freely  resorted  to,  the  object  being'  two-fold— to  re- 
duce the  temperature  of  the  over-heated  centres,  and 
to  rouse  them  into  action.  During  the  assault  on 
the  White  House  piquet  in  the  last  Burmese  war, 
numbers  of  men  struck  down  by  the  direct  ection  of 
the  sun  during  the  month  of  April.  They  were  laid 
out  perfectly  unconscious,  in  the  red  coats  sad 
stocks  (they  wore  them  in  those  days,  1852),  but 
were  recovered  by  the  cold  douche  freely  applied  by 
the  mussuok  over  the  head  and  body.  In  some 
oases,  rousing  by  flagellation  with  the  sweeper's 
broom  was  added ;  and  all  recovered  with  the  excep- 
tion of  two  cases,  both  of  which  had  been  bled  ou  the 
spot  where  they  fell.  Mustard-plasters  and  purga- 
tive enemata  may  be  useful.  If  recovery  be  im- 
perfect and  followed  by  any  indication  of  injur/  to 
the  nerve-centres,  or  by  the  supervention  of  men- 
ingitis, other  treatment  may  be  necessary  according 
to  the  indications.  Muoh  exposure  to  the  snn 
should  be  carefully  guarded  against ;  and,  unless  reco- 
very be  complete  and  rapid,  the  sufferer  should  be 
removed  to  a  cooler  climate,  the  most  perfect  rest  and 
tranquillity  of  mind  and  body  enjoined ,  and  the  greatest 
care  be  observed  in  regard  to  extreme  moderate*  in 
the  use  of  stimulants.  In  cases  of  thermic  fever, 
heat  being  the  essential  cause  of  the  disease,  the 
object  is  to  reduce  the  temperature  of  the  body  as 
quickly  as  possible,  and  before  tissue-changes  hate 
resulted  from  the  action  of  heat.  As  the  hyperpyrexia  is 
due  not  only  to  the  direct  operation  of  heat  on  the 
nerve-centres  and  tissues,  but  to  the  fever  set  up  by 
the  disordered  vaso-motor  arrangements,  remedies 
such  as  may  influence  this  disturbed  condition  bare 
been  suggested.  The  results  have  appeared  in  some 
cases  to  justify  the  theory,  and  the  hypodermic  in- 
jection of  morphia  and  of  quinine  have  both  been 
considered  to  produce  good  results  by  their  influence 
on  the  vaso-motor  nerves  and  their  power  in  re- 
tarding tissue-change.  Bleeding  has  now  happily 
been  almost  abandoned.  The  congested  livid 
surface,  the  coma  and  stertor,  which  formerly  sug- 
gested it,  are  not  now  so  treated.  Bleeding  has,  no 
doubt,  great  power  in  reducing  temperature,  sad 
there  are  eases  in  whioh  it  may  still  be  practised 
with  advantage ;  but  they  are,  I  think,  the  excep- 
tion, and  not  the  rale.  In  cases  when  venesection 
has  appeared  first  to  give  relief  and  mitisate  the 
symptoms,  the  improvement  has  been  often  transient, 
and  followed  by  relapse  into  a  mora  dangerous 
condition,  which  has  terminated  fatally." 


THE  SPONTANEOUS  COMBUSTION  OF 
COAL. 

THE  "Royal  Commission  which  was  appointed  in 
the  early  part  of  last  year  to  inquire  into  "  the 
spontaneous  combustion  of  coal  in  ships,  and  the 
causes  and  remedies  thereof,"  held  its  sittings  under 
the  presidency  of  Mr.  Childers,  and  its  report  has  been 
laid  on  the  table  of  the  House  of  Commons.  This  is 
a  document,  says  the  Timet,  of  great  practical 
interest  and  value.  It  indicates  the  conditions  of 
safety  in  a  matter  which  was  previously  surrounded 
with  the  greatest  mystery.  Board  of  Trade  inanities 
into  eases  of  spontaneous  ignition  of  coal  had  been 
repeatedly  held,  and  the  constant  recommendation 
of  the  Courts  (constituted  of  magistrates  and 
nautical  men)  was,  that  better  ventilation  should  be 
provided.  It  was  found,  however,  thst  these 
accidents  happened  in  the  best  ventilated  ships ;  and, 
in  fact,  the  more  generally  the  shipowners  sought 
safety  in  ventilation  the  more  frequent  became 
disaster.  Many  sea  captains  had  a  traditional  dis- 
like to  ventilating  their  ships,  but  they  were  over- 
ruled by  insurance  agents.  The  Liverpool  under- 
writers recommended  a  special  system  of  ventilation. 
The  first  thing  an  underwriter  said,  when  asked  to 
insure  a  cargo  of  coals,  was,  "  will  your  friends  see, 
or  will  you  see,  to  the  ventilation?"  Ventilation 
was  stipulated  for  in  charter-parties.  In  one  case 
a  witness  told  the  commissioners  he  did  not  want 
his  vessel  ventilated  at  all,  but  the  charter-party 
stipulated  for  ventilation  ;  so  the  captain  ventilated 
with  shafts  up  and  down  each  hatchway  connected 
with  fore  and  aft  shafts,  and  on  the  voys«eths 
coal  took  fire  and  the  ship  was  burnt.  This  vessel 
was  one  of  four  which  were  loaded  under  the  bp» 
at  Newcastle  at  the  same  time,  with  the  same  coal, 
and  from  the  same  seam.  They  were  each  carry- 
ing from  1,500  to  2,000  tons  of  coal.  The  fates  of 
the  four  are  instructive.  The  Euxine,  Oliver 
Cromwell,  and  Calcutta  were  bound  for  Aden  ;  U» 
Corah  for  Bombay.  The  first  three  ships  were 
thoroughly  ventilated;  the  fourth  was  not  ven- 
tilated at  all.  The  Euxine,  Oliver  Cromwell,  ana 
Calcutta  were  totally  lost  from  spontaneous  com- 
bustion. The  Corah  carried  her  cargo  safely  » 
Bombay.  Snoh  oases  naturally  led  to  gnat  doubt 
and  anxiety  upon  the  subject.  The  commission 
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appointed,  and  its  report  now  shows  that 
"  through  ventilation,"  at  all  events,  is  by  no 
means  an  object  which  is  to  bo  sought.  The 
recommendations  previously  made  appear  from  the 
report  to  have   proceeded   upon   an  insufficient 
acquaintance  with  the  physical  facts  of  the  sub- 
ject.  The  commission  numbered  Dr.  Percy  and 
Professor  Abel  among   its  members,  and  these 
gentlemen  were  requested  to  draw  up  a  scientific 
report  upon  the  causes  which  lead  to  the  sponta- 
neous combustion  of  coal  in  ships.    Most  readers 
of  the  report  will  turn  to  this  paper  first.  The 
development  of   heat  in  coal  cargoes  is  due  to 
chemical  changes  which  certain  substances  occur- 
ring in  them  undergo   through   the   agency  of 
atmospheric  oxygen.    The  best  known  of  these  sub- 
stances are  those  combinations  of  sulphur  and  iron 
known  as  iron  pyrites.    The  presence  of  moisture 
in  the  air  promotes  the  oxidation  of  pyrites  ;  it  does 
bo  apparently  by  bringing  the  atmospheric  oxygen 
into  more  intimate  contact  with  the  surfaces  of  the 
oxidizable  material.    The  oxidation  of  pyrites  is 
accompanied  by  the  development  of  heat,  which  may 
accumulate  to  such  an  extent  as  to  lead  to  ignition. 
There  is  another  cause  of  ignition.    Coal  vanes  con- 
siderably not  only  in  chemical  composition,  but  in 
structure,  some  varieties  being  comparatively  open 
and  porous,  others  compact  or  laminated,  and  very 
friable  and  readily  broken  up.    Carbon  in  a  finely 
divided  or  porous  condition  has  the  property  of 
absorbing  and  condensing  within  its  pores  large 
volumes  of  certain  gases,  among  which  is  oxygen. 
The  condensation  of  a  gas  by  a  porous  body 
is  attended  by  the  development  of  heat.  Moreover, 
the  tendency  to  oxidation  which  carbon  and  certain 
compounds  of  carbon  possess  is  favoured  by  the  con- 
densation of  oxygen  within  their  pores,  whereby  the 
very  intimate  contact  between  the  carbon  and  oxygen 
particles  is  promoted.    Hence  the  development  of 
neat  by  absorption  and  the  establishment  of  oxi- 
dation occur  simultaneously.  Oxidation  is  accelerated 
as  heat  accumulates  ;  chemical  action  proceeds  so 
energetically  that  the  carbon  may  be  heated  to  the 
igniting  point.  The  breaking  up  of  the  coal  before  and 
during  shipment  by  the  rough  usage  to  which,  for  the 
sake  of  speedy  loading,  it   is    often  subjected, 
obviously  favours  the  absorption  of  oxygen  and 
increases  the  tendency  to  heating  by  this  second  pro- 
cess.  The  second  process  is  not,  like  the  first, 
facilitated  by  moisture  :  on  the  contrary,  the  wet 
fills  up  the  pores  and  diminishes  the  power  of  absorb- 
ing oxygen.    In  a  tropical  voyage,  ceal,  confined  in 
the  close  hold  of  a  ship,  will  accumulate  an  amount 
of  heat  which  no  ventilation  practicable  in  those 
circumstances    will   suffice   to    remove.  "Such 
circulation  of  air  as  may  be  established,  even  in  the 
lesB  compact  portion  of  the  cargo,  is  not  likely  to 
nave  any  valuable  cooling  effect,  and  the  circulation, 
if  there  be  any,  must  be  very  feeble  among  the  more 
closely  lying  masses  of  small  coal ;  so  that  heat,  if 
developed  in  these,  will  accumulate  undisturbed." 
Indeed,  its  development  would  be  favoured  by  the 
fresh  supply  of  oxygen  which  a  gradual  replacement 
of  the  air  surrounding  those  parts  would  convoy, 
"  so  that  a  period  would  be  reached  sooner  or  later 
when  the  development  of  heat  would  be  most 
seriously  promoted  by  ventilation." 

Such  is  the  conclusion  of  the  scientific  members  of 
the  commission.  It  was  borne  out  by  the  statistics 
and  the  other  evidence  collected.  Spontaneous  com- 
bustion occurred  principally  in  vessels  carrying 
cargoes  of  over  500  tons  and  bound  to  the  west 
coast  of  South  America,  San  Francisco,  or  to 
Asiatic  ports  beyond  the  Mediterranean  and  Black 
Seas.  Of  such  shipments  over  4  per  cent,  suffered 
in  1874;  and  though  they  only  amounted  to  1,181 
out  of  the  31,116  shipments  for  the  year,  yet  among 
them  occurred  51  out  of  the  total  of  70  casualties. 
Ont  of  the  same  70  casualties  only  ten  occurred  in 
shipmeats  to  European  ports.  But  the  shipments 
to  European  porta  amounted  to  10,513,181  tons  of 
ooal ;  while  the  60  cases  occurred  in  the  shipment  of 
2,855,831  tons  of  coal  to  Asia,  Africa,  and  America. 
Thus  the  commissioners  found  that  the  calamities 
occurred  chiefly  in  tropical  voyages.  They  also 
ascertained  that  the  percentage  of  loss  increased  with 
the  amount  of  cargo. 

The  increase  in  the  number  of  casualties  in  1873 
and  1874  was  traced  in  a  large  measure  by  one  of  the 
witnesses  (Mr.  Coopor  Rnndell)  to  want  of  care  m 
the  selection  of  coal.  "  The  coals  shipped  in  1874, 
he  said,  "  were  most  prohably  not  so  free  from 
pyrites  and  Bmall  coal  as  the  coals  shipped  in  the 
preceding  years."  This  was  thought  by  him  and 
another  witness  to  be  due  to  the  Mines'  Regulation 
Act,  which  withdrew  from  the  works  for  the  pur- 
poses of  education  boys  who  used  to  pick  out  the 
r*  brassy  "  pieces  of  coal.  The  commissioners  found 
it  generally  recognised  in  the  trade  that  the  breakage 
of  coal  was  an  evil  to  be  guarded  against,  and  a 
great  part  of  their  report  is  devoted  to  a  description 
of  methods  of  loading  by  which  it  is  sought  with 
more  or  less  success  to  avoid  the  breakage  of  coal  in 
shipment.  Their  conclusions  is  that  the  machines 
known  a»  "  tips  "  and  '*  spouts  "  conduce  most  to 
the  breakage  of  the  coal.  In  the  system  of  loading 
by  hoist  or  by  crane  the  fall  from  the  bottom  or  end 
of  the  waggon  into  the  ship's  hold  is  as  great  as 


from  the  mouth  of  the  shoot  or  spout ;  but  the  coal, 
until  released  from  the  waggon,  is  literally 
undisturbed,  and  the  fall  from  the  bottom  or  end  of 
the  waggon,  as  the  case  may  be,  into  the  spout, 
together  with  the  concussion  of  the  coal  in  its 
passage  down  the  spout,  is  avoided.  Even  in  this 
system,  however,  the  fall  of  the  coal  first  put  on 
board  is  in  deep  ships  very  considerable.  To  obviate 
the  breakage  consequent  on  this  fall,  anti-breakage 
boxes  were  introduced.  Some  merchants  load  by 
barrows,  and  thuB  escape  the  loss  and  danger  con- 
sequent on  the  breaking  up  of  the  coal.  The  system 
is  slow  and  expensive,  but  it  is  sometimes,  stipulated 
for  in  charters.  The  Peninsular  and  Oriental  Com- 
pany are  among  those  who  use  the  box  or  barrow 
system.  The  other  systems  of  loading  lead  to  the 
accumulation  of  small  coal  under  the  main  hatch. 
It  had  been  noticed  by  witnesses  examined  by  the 
commissioners  that  the  burnings  of  ships  often  com- 
menced under  the  main  hatch  ;  but  the  principal 
objection  of  shipowners  to  the  breaking  of  coal  was 
that  it  diminished  the  value  of  the  cargo.  The  com- 
missioners now  find  that  the  breakage  is  not  only 
unprofitable,  but  daogerous. 

The  commissioners  observe  that  there  is  a  very 
common  confusion  between  explosions  and  sponta- 
neous ignition.  Explosions  are  never  spontaneous. 
The  gas  which  causes  explosions  in  mines  or  on  ships 
is  marsh  gas— light  carburetted  hydrogen.  When 
mixed  with  a  considerable  volume  of  air  it  forms  a 
compound  which  will  explode  on  contact  with  flame. 
II  coal  from  seams  which  are  charged  with  marsh 
gas  is  placed  on  board  ship  shortly  after  being  raised 
from  the  pit,  there  is  obviously  great  liability  to  the 
formation  of  an  explosive  atmosphere  in  the  hold  or 
bunkers.  Dr.  Percy  and  Professor  Abel  observe  in 
their  paper  appended  to  the  report  :— "  Every 
possible  means  should  in  such  cases  be  had  recourse 
to  for  facilitating  the  escape  of  gas  from  the  coal 
into  the  open  air.  But,  as  the  gas  requires  a  large 
admixture  of  air  to  render  it  violently  explosive, 
it  is  obvious  that  any  attempt  to  ventilate  the  coal 
by  passing  or  drawing  air  into  the  body  of  the  freight 
would  be  most  likely  to  favour  the  production  of  a 
highly  explosive  mixture  of  gas  and  air.  The  only 
useful  application  which  might  bo  made  of  any 
special  means  of  ventilation  with  a  view  to  diminish 
the  risk  of  explosions  would  bo  to  pass  a  current  of 
air  over  the  coal  and  immediately  into  the  open  air, 
so  as  to  accelerate  the  escape  and  removal  of  the  in- 
flammable gas." 

The  commissioners  very  briefly  discuss  means  of 
extinguishing  fire  by  generating  carbonic  acid  gas, 
and  applying  it  to  the  ignited  portions  of  a  coal 
cargo ;  but  are  of  opinion  that,  as  this  gas  has  no 
effect,  it  will  not  be  useful  in  the  case  of  any  con- 
siderable mass  of  ignited  coal.  In  such  a  case  water 
aud  steam  are  the  only  agents  practically  available. 

Finally,  the  commissioners  submit  conclusions, 
Bubmarised  as  follows,  by  themselves  : — 

"  1.  That  certain  descriptions  of  coal  are  in- 
trinsically dangerous  for  shipment  or  long  voyages. 
2.  That  the  breakage  of  coal  in  its  transport  from 
the  pit  to  the  ship's  hold,  the  shipment  of  pyritie  coal 
in  a  wet  condition,  and  especially  ventilation  through 
the  body  of  coal  cargoes,  conduce  to  spontaneous 
combustion  even  though  the  coal  may  not  be  unfit 
for  conveyance  on  long  voyages.  3.  That  sponta- 
neous combustion  in  coal  cargoes  would  be  lees 
frequent  if  regard  were  had  by  shipowners  and  under- 
writers to  these  facts.  4.  That  when  coal  is  being 
carried  on  long  voyages  the  temperature  in  the 
various  portions  of  the  cargo  should  be  tested 
periodically  by  theomometer,  and  registered  in  the 
log.  5.  That,  with  a  view  to  guard  against  ex- 
plosion, free  and  continuous  egress  to  the  open  air. 
independently  of  the  hatchway,  should  be  provided 
for  the  explosive  gases  by  means  of  a  system  of 
surface  ventilation  which  would  be  effective  in  all 
circumstances  of  weather.  6.  That,  in  order  to 
make  known  the  descriptions  of  coal  liable  to  com- 
bustion, the  inspectors  of  mines  should  be  instructed 
to  hold  inquiry  into  all  cases  of  spontaneous  combus- 
tion occurring  in  cargoes  of  coal  taken  from  their  re- 
spective districts,  exporters  being  required  always  to 
record  on  their  specifications  the  denomination  of  the 
coals  formiag  the  cargo.  7.  That  no  additional 
legislation  with  reference  to  the  conveyance  of  coal 
by  sea  is  required  unless  for  the  purpose  of  giving 
effect  to  our  proposals  with  regard  to  the  inquiries  by 
inspectors  of  mines,  and  to  the  fuller  specification  of 
coal  entered  outward  at  her  Majesty's  Customs." 


able  phenomenon.    The  result  of  his  investigation  b 
that  he  is  enabled  to  confirm  the  conclusions  arrived 
at  by  others— such  as  Hulme,  Placidus,  Heinnch— 
who  have  worked  in  the  same  direction.  The 
simplest  mode,  so  it  appears,  of  bringing  about 
phosphorescence  is  to  place  marine  fish  in  a  three  per 
cent,  solution  of  Bait,  and,  according  to  M-  Pfluger, 
the  phenomenon  may  be  observed  the  second  evening. 
The  luminosity,  M.  Pfluger  tells  us,  begins  in  the 
eyes,  and  thence  spreads  all  over  the  fish,  increasing 
in  intensity  from  day  to  day,  its  duration  depending 
upon  the  temperature.    The  luminosity  is  of  such  a 
nature  that  the  fish  appears,  after  a  time,  to  be 
luminous  all  through  ;  but  this  is  not  the  case,  for, 
on  scraping  off  the  surface,  it  is  quite  black  under- 
neath.   The  luminous  matter  is,  indeed,  a  kind  of 
slime,  which  is  perfectly  apparent  in  daylight,  when 
it  is  of  a  dirty  white  colour  :  it  is  only  in  the  dark 
that  it  shines  with  a  phosphorescent  lustre.  It 
appears  that  pretty  well  any  animal  matter  may  be 
rendered  phosphorescent  by  applying  to  the  surface 
some  of  this  slime,  or.  in  other  words,  can  be  infected 
by  the  slime.    M.  Pfluger  has  examined  the  slime 
under  a  microscope,  and  it  was  found  to  contain  a 
mass  of  schisomycetes,  which,  from  the  fact  that 
they  moved  actively  about,  were  doubtless  alive. 
Hence  he  concludes  that  the  small  living  cells  of  the 
schixomycetes    are    the    luminous  agents.  The 
animalculfe,  he  points  out,  are  not  so  small  that  they 
cannot  be  filtered  from  any  water  in  which  they  may 
happen  to  be.    M.  Pfluger  in  his  paper  proceeds  to 
give  the  results  of  investigation  of  other  decaying 
matter  in  which  phosphorescence  is  observed ;  but 
we  need  merely  quote  the  summing-up  of  his  con- 
clusions in  respect  of  this  mysterious  question— vix. , 
"  all  phosphorescence  of  decaying  organisms  is  the 
luminous  respiration  of  living  parasites.  —Photo- 
graphic News. 


WHAT  IS  PHOSPHORESCENCE? 


THE  phenomenon  of  phosphorescence  has  often 
troubled  the  chemist  and  the  photographer,  and 
there  are  no  doubt  among  our  readers  some  who 
have,  at  one  time  or  another,  endeavoured  to  obtain 
reflections  of  phosphorescence  upon  the  photographic 
film.  We  have  never  heard  of  the  attempt  proving 
successful,  for  the  luminosity  given  off  is,  after  all, 
so  faint  that  such  a  result  is  hardly  to  be  expected. 
We  see  that  a  German  philosopher  has  recently  been 
directing  his  attention  to  phosphorescence,  not  from  a 
photographic  point  of  view,  however,  but  in  order  to 
discover,  if  possible,  the  true  cause  of  the  remark- 


ACADEMIES  OP  SCIENCE. 

Bt  Pbof.  E.  D.  Cope.* 
rpHERE  is  nothing  to  prevent  every  State  of  our 
X  Union  from  having  its  academy  of  original 
scientific  research .  Each  of  them  will  sooner  or  later 
supply  all  the  conditions.  These  are,  briefly,  a 
thriving  and  vigorous  population,  which  will  often 
put  forth  blossoms  of  genius  ;  good  achools  to  place 
good  minds  in  possession  of  their  tools ;  good  morale, 
which  restrain  the  lower  and  develop  the  higher 
tastes  ;  and  last,  but  not  least,  wealth  to  furnish 
the  endowments.  And,  if  any  one  likes  to  indulge 
magnificent  dreams,  he  might  imagine  all  of  these 
academies  combined  into  a  national  institute,  having 
its  centre  in  Washington,  modelled  in  general  after 
the  political  organisation  of  our  own  country,  with, 
however,  a  good  deal  more  of  State  rights  in  the  sub- 
ordinate bodies.  Certain  it  is  that  our  individual 
States  will,  ere  long,  rival  those  of  Europe  in  popu- 
lation, wealth,  and  the  resources  necessary  for  the 
support  of  all  the  accessories  of  civilisation,  including 
academies  of  science. 

It  is  an  error  to  suppose  that  researches  in  natural 
science  are  always  expensive.  They  may  be  made  bo 
truly,  but  when  the  support  of  the  investigator  is 
guaranteed,  more  than  half  of  the  battle  is  won. 
Some  of  the  most  productive  of  the  six  months  explo- 
rations of  our  western  territories,  have  not  cost  over 
§2,500,  and  they  have  furnished  the  material  for 
years  of  work.  ._-_«.-. 

The  Academy  of  Natural  Sciences  of  Philadelphia 
has  recently  placed  itself  in  the  advance,  by  adopting 
an  organisation  similar  to  that  which  has  been  above 
advocated.    Previously  it  was  in  every  respect  a 
voluntary  association,  entirely  subject  to  the  deci- 
sion of  the  members  who  might  be  accidentally  pre- 
sent at  the  meetings.  As  is  well  known,  the  member- 
ship does  not  consist  of  scientific  men  ;  so  that  the 
academy  may  be  said  to  have  been  indebted  to  cir- 
cumstances for  the  amount  of  special  knowledge  of 
the  ways  and  means  of  original  research  possessed  by 
its  officers.     Under  Buch  an  organisation  it  could 
not  be  expected  to  maintain  its  old  leading  position 
in  the  face  of  new  institutions  controlled  by  energetic 
experts  ;  and  it  had  in  fact  become  little  more  than 
a  library  and  museum  of  reference,  and  a  pubbshing 
house  for  other  institutions.    But  it  has  now  created 
a  faculty  of  science,  which  shall  maintain  its  active 
prosperity  without  restricting  in  any  way  the  oppor- 
tunities it  has  heretofore  offered  for  the  private 
studies  of  amateurs,  and  for  popular  instruction 
through  its  museum.    While  the  Jardin  des  Plantes 
possesses  nineteen  professors,  and  the  Royal  Academy 
of  Stockholm  eleven,  the  Academy  of  Philadelphia 
has  u.lopto.i  tli-  num'ner  of  thirteen,  'is  dividing  suit- 
ably the  subjects  within  its  Bcope.    1  hese  chairs  are 
—1,  Physics  and  Chemistry;  2,  Mineralogy ;  3, 
Geology ;  4,  Invertebrate  Palaeontology ;  5,  Verte- 
brate  Paleontology  ;  6,  Cryptogamic  Botany  ; 
Phanerogamic  Botany;  8,  Zoology  of  the  lower 
Invertebrate ;  9,  Conchology  ;  10,  Entomology  ;  11. 
Zoology  of  the  Vertebrata;  12.  Anthropology  and 
Archajology  ;  13,  Histology  and  Microscopic  Tech- 

D°The  creation  of  a  limited  number  of  important 
positions  in  an  institution  where  the  relative  merits 


•  Extracted  from  an  article  in  the  1'ean  Monthly. 
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of  a  arger  number  of  individual  mmktn  axe  not 
atoolntelv  settled,  naturally  created  some  apprehen- 
sion in  the  mind*  of  possible  candidates.  Nowhere 
ia  the  democratic  idea  more  ingrained  than  in  our 
city,  although  nothing  is  more  certain  than  that  the 
smallest  share  of  liberty  is  expsrieueed  under  the 
government  of  the  many.  If  many  strive  for  the 
same  object,  each  obtains  but  a  small  share ;  true 
liberty  consists  in  a  proper  division  of  labour,  where 
each  labourer  is  untrammelled  and  protected  in  per- 
forming that  for  which  he  is  best  adapted.  Apply- 
ing these  views  to  the  academy,  white  it  will  be 
impossible  to  find  among  its  members  those  suffi- 
ciently accomplished  to  fill  all  of  the  chairs,  for  some 
of  them  two  or  more  candidates  may  apply.  The 
institution  has,  however,  provided  in  He  new  bye- 
laws,  that  each  chair  shall  possess  one  or  more  assis- 
tentships,  which,  if  we  grant  two  to  each  chair, 
raises  the  whole  number  of  positions  to  thirty -nine 
These  will  accommodate  more  numerous  investiga- 
tors than  the  academy  has  ever  bad  at  any  one  time ; 
so  that  even  though  the  ass  is  tents  h  ips  should  not  be  at 
once  endowed,  they  will  furnish  a  states  to  all  the 
expert  members  who  can  devote  the  neeessary  time 
to  the  work.  In  some  instances  it  will  probably  be 
accessary  to  look  to  other  localities  far  suitable 
incumbents. 

The  highest  positions  in  the  scientific  world  of 
Burope  are  those  of  Professor  of  the  Faculty  of 
Sciences  in  a  National  Academy,  or  academician  in 
the  bodies  of  limited  membership,  like  those  of  Paris 
and  St.  Petersburg.  And  it  has  been  the  merits  of  the 
incumbents  which  nave  made  the  positions  what  they 
are ;  for,  in  science,  a  position  cannot  honour  an 
unworthy  man.  It  is  important  for  this  fact  to  be 
borne  in  mind,  for  an  opposite  view  seems  to  prevail 
in  some  parts  of  the  community.  It  is  true  that  the 
most  degrading  position  a  man  can  occupy  is  one  in 
whioh  what  he  is  is  continually  contrasted  with 
what  his  position  requires  him  to  be.  No  one  who 
fully  appreciates  this  fact  will  desire  a  position 
whioh  he  is  not  competent  to  fill ;  and,  since  men's 
estimate  of  themselves  is  a  very  uncertain  quantity, 
the  joint  opinion  of  their  peers  ia  the  neeessary 
resort. 

Ia  order  to  secure  good  appointments  and  gene- 
rally efficient  management,  the  academy  has  provided 
that  its  government  shall  be  placed  in  the  hands  of 
a  council  of  twenty-three  persons,  of  whom  twelve 
hold  office  for  terms  of  three  years.  This  is  also  an 
important  improvement,  which  was  necessary  to  give 
stability  to  the  new  line  of  policy  adopted,  especially 
in  respect  to  the  paid  positions  of  professors  and 
assistants.  The  necessity  for  the  permanency  of 
the  first- named  officer.*,  if  competent,  is  too  obvious 
to  require  more  than  assertion.  Worthy  incumbents 
could  not  be  found  on  any  other  terms.  The  prose- 
oation  of  a  single  object  of  research,  if  it  be  of  any 
extent,  requires  years  of  application  and  special 
collections :  interruption  is  of  course  fatal  to  such 
enterprises,  as  to  all  others.  Excellence  can  only  be 
attained  by  long-continued  effort ;  and  every  mature 
original  investigator  possesses  knowledge  that  will 
die  with  him,  unless  opportunity  be  given  for  its 
elaboration  and  publication.  Really  important  col- 
lections cannot  be  expected  in  any  other  way,  except- 
ing in  those  cases  where  wealthy  private  students 
present  those  which  they  have  used  in  the  course  of 
their  studies.  Philadelphia  has  been  favoured  in 
this  respect,  bnt  it  is  well  known  that  wealth  is  not 
the  usual  privilege  of  students,  and  no  institution 
can  rely  on  the  continuance  of  a  membership  of  this 
kind. 

The  new  organisation  promises  a  much  more  oom- 

C"  administration  of  the  collections.  These  have 
heretofore  under  the  charge  of  four  persons ;  for 
although  others  occasionally  took  part  in  their 
arrangement  and  preservation,  all  were  under  the 
direction  of  these  four  men.  The  insufficiency  of 
this  system  has  become  obvious  before  the  change 
was  made.  It  wits  evident  that  only  the  departments 
with  which  these  gentlemen  were  acquainted  received 
proper  attention,  and  the  rest  were,  to  a  great  extent, 
neglected,  excepting  in  the  few  cases  where  private 
members  gave  such  occasional  attention  as  they 
oould.  In  general  it  could  be  said  of  this  administra- 
tion that  the  collections  of  only  two  of  the  depart- 
ments were  keeping  pace  with  the  times,  by  accession 
of  new  material,  although  the  entire  museum  was  in 
a  good  state  of  preservation. 

The  institutions  which  have  taken  pains  to  accu- 
mulate material  daring  the  past  fifteen  or  twenty 
yeais  are  the  ones  which  are  bow  supplying  to 
etadente  the  means  of  prosecuting  those  investiga- 
tions whioh  have  given  toe  nataral  sciences  the  posi- 
tion they  bold  to-day.  The  two  whioh  stand  out 
most  prominently  in  the  United  States,  in  this 
respect,  are  of  course  the  Smithsonian  Institution  at 
Washington,  and  the  Museum  of  Comparative 
Zoology  at  Cambridge.  If  we  subtract  from 
American  scientific  work  the  results  traceable  to 
these  two  institutions  we  have  a  small  residue  left ; 
if  we  subtract  from  the  active  labourers  in  this 
field  in  the  United  States  those  who  have  been  pro- 
duced by  these  great  schools,  we  have  but  a  handful 
left.  If  we  seek  the  centres  where  the  future  inves- 
tigators and  teachers  of  our  country  are  acquiring 
•he  knowledge  and  the  skill  necessary  to  make  them 


masters,  we  shall  find  them  at  the  great  museums  in 
question ;  and  each  of  these  great  collections  has 
been  very  largely  the  work  of  a  single  man.  If  a 
Baird  and  an  Agassis  oan  aecomplt»h  such  results, 
a  corps  of  interested  professors  ought  to  do  more. 

The  accumulation  and  preservation  of  col  lection s 
are  pi, .inly  only  a  means  to  an  end.  Were  the 
object  in  view  a  display  of  nature's  products  to  the 
general  public,  doubtless  a  very  moderate  degree  of 
learning,  combined  with  good  business  qualities, 
would  be  all  that  would  be  neeessary  to  achieve 
suocess.  Anybody  who  has  a  good  understanding  of 
the  "  show  business  "  oould  build  a  monument  of 
prosperity  on  the  pedestal  already  reared  by  scien- 
tific men.  By  the  adoption  of  the  new  provision  for 
professorships  the  academy  has  been  spared  such  a 
future ;  knowing  that  by  this  measnre  it  can  accom- 
plish a  double  purpose.  It  will  not  cease  to  develop 
the  natural  sciences,  and  will  use  the  material  brought 
together  for  this  object  for  exhibition  to  the  general 
public  Thus  investigators  oan  accomplish  both, 
while  collectors  and  showmen  can  only  succeed  in 
the  latter  aim. 


NOTES  ON  NOVELTIES. 


The  Soenogreph.— The  aoenograph  ia  a  portable 
camera,  and,  judging  by  the  description,  most  be, 
as  the  makers  describe  it,  the  lightest  and  most 
portable  made.  The  camera  itself  weighs  bnt  a 
pound,  and  the  stand  forms  a  walking-stick,  and  yet 
cabinet  pictures  (flf  by  4i)  can  be  taken  with  it. 
The  little  manual  which  ia  published  by  the  Soioptioon 
Co.  gives  fnll  directions  for  manipulating  the 
camera,  for  developing  dry  plates,  and  for  preparing 
and  developing  emulsion  plates.  Travellers  and 
excursionist*  will  probably  avail  themselves  of  the 
facilities  afforded  by  the  soenograph  for  taking 
photographs  of  the  scenes  visited  in  their  rambles. 
The  cover  of  the  wrappers  of  the  "  manual "  ia 
illustrated  with  a  "oabiaet"  photograph  taken  by 
meana  of  the  soenograph,  and  printed  by  the 
Woodbury  process. 
Copper  Paint.— Noticing  our  remarks  on  copper 

Kiot  (p.  527),  made  from  the  copper  deposited  in  the 
ttery,  Mr.  Allen,  the  manufacturer  of  the  Bessemer 
gold  paint,  sent  ns  a  sample  of  copper  paint  made 
many  years  ago  by  the  process  invented  by  Mr. 
Bessemer,  bnt  whioh  owing  to  a  lack  of  demand 
(the  gold  paint  being  probably  preferred)  has  been 
omitted  from  the  pnoe  lists.  Like  the  gold  paint, 
when  laid  on  with  the  varnish  specially  prepared  for 
it,  its  colour  is  preserved,  bnt  Mr.  Allen  informs  us 
that  if  mixed  with  oils  he  has  no  doubt  it  will  assume 
the  antique  green  appearance  so  much  admired.  It 
is  onry  necessary  to  stir  the  paint  when  taking 
brushfnl,  whether  mixed  with  varnish  or  oil,  to  obtain 
a  metallic  coating  that  forms  a  glossy  and  elegant 
covering  to  metal,  wood,  or  porcelain. 

Lubricating  OiL— From  the  Standard  Lubrica- 
ting Oils  Co.  we  have  received  three  samples  of 
lubricating  oil,  the  first  of  whioh,  the  "  Improved 
Don,"  has  been  largely  used  for  several  years.  It  is 
well  adapted  for  both  heavy  and  light  machinery,  for 
alow  ana  rapid  motion,  as  it  rarely  thickens,  and 
never  gum*.  The  onry  objection  is  its  colour, 
and  after  all,  that  ia  a  faiciful  one,  for  after  running 
ia  a  beariua  the  best  sperm  is  net  nice  in  colour. 
Still  the  "  Dob"  is  not  an  oil  that  one  wonld  like 
to  use  on  a  lathe  or  a  sewing  machine  m  the  house  ; 
but  the  company  have  supplied  us  with  two  samples 
which  for  limpidity  and  fluidity  are  all  that  oonld  be 
desired.  They  are  golden  in  colour,  and  are  named 
respectively  the  Instar  Seville  and  the  Inster 
Sperm.  So  far  as  oan  re  judged  without  an  actual 
test  they  are  suitable  for  any  purpose  to  whioh  the 
best  sperm  is  now  applied,  and  they  are  much 
cheaper.  In  coloar  and  odour  they  are  perfectly 
unobjectionable. 


SCIENTIFIC  NEWS. 


Coal  in  Pennsylvania.— Mr.  Andrew  Boy  esti- 
mates the  availiable  coal  of  the  Allegheny  coal-field 
at  734,424,060,000  tons.  The  same  writer  states 
the  aggregate  thickness  of  workable  coal  in  the 
anthracite  regions  of  Pennsylvania  as  200ft.  in 
2475ft.  of  coal  measures.  In  the  bituminous 
regions  near  Pittsburgh,  he  estimates  60ft.  or  70ft. 
of  workable  coal  to  2,000ft.  of  coal  measures.  In 
West  Virginia,  where  the  Kanawha  River  cuts 
the  coal  measures  to  their  base,  78ft.  thickness  of 
ooal  in  16  seams  is  revealed,  and  along  the  Ohio, 
from  Bellaire  to  Pomerov,  the  proportion  is  40ft. 
or  50ft.  of  ooal  in  1,200ft.  to  1,400ft.  of  rock. 
The  number  of  workable  seams  and  consequent 
thickness  of  ooal  in  every  division  of  the  coal 
area  are  in  proportion  to  the  thickness  of  the  car- 
boniferous rocks.  Beginning  at  the  base  of  the 
ooal  measures  and  reaching  up  to  the  height  of 
400ft.  to  the  base  of  the  barren  measures,  there 
exists  in  the  bituminous  regions  3ft.  of  coal  for 
every  50ft.  of  strata.  The  next  400  are  generally 
barren  of  workable  coal ;  but  from  the  Pittsburgh 
seam,  which  is  the  lowest  bed  of  the  upper  series, 
to  the  outcrops  or  tops  of  the  ooal  strata,  the 
same  general  estimate  of  3ft.  of  workable  ooal  to 
every  50ft.  of  strata  will  hold  good. 


THE  great  heat  of  the  weather  ia  a  subject 
of  complaint  on  all  sides.  The  not  alto- 
gether satisfactory  attendance  of  the  world  at 
the  Philadelphia  Exhibition  is  attributed  partly 
to  the  weather  and  partly  to  bad  time*.  Cer- 
tainly it  has  been  hot  there  as  elsewhere  in  the 
States,  the  thermometer  reaching  100°  as  often 
as  stopping  at  90°.  From  Madrid  we  leant 
that  the  heat  of  this  season  has  been  unprece- 
dented since  1800,  the  temperature  of  the  air 
in  shady  rooms  being  101°.  Even  the  grape- 
vines are  failing,  owing  to  the  scorching  heat ! 
But  after  all  what  is  any  temperature  that  we 
experience  to  that  which  persists  in  India  ?  In 
the  middle  of  May  the  thermometer  had  already 
registered  over  109°  in  the  shade  at  Madras, 
and  for  the  benefit  of  those  who  take  notice  of 
sun  temperatures  we  may  mention  that  the 
thermometer  had  risen  to  148°  in  vacuo.  But 
the  temperature  in  the  sun  is  comparatively  of 
little  moment,  and  its  record  by  the  news* 
papers  only  helps  to  mislead  certain  worthy 
people  who  want  something  to  talk  about.  It 
should  be  noted,  however,  that,  notwithstand- 
ing the  "extreme"  heat  to  which  we  have 
been  subjected,  unless  the  autumn  is  exception- 
ally fine  and  warm  the  mean  temperature  of 
the  year  will  probably  sink  below  the  average. 
Prom  all  reports  it  appears  that  the  sun  has 
been  and  continues  to  be  remarkably  free  from 
spots. 

A  general  meeting  of  the  new  Mineralogies! 
Society  of  Great  Britain  and  Ireland  will  be 
held  at  Glasgow  on  Sept.  fi,  after  the  meeting 
of  the  General  Committee  of  the  British 
Association.  The  chair  will  be  taken  by  Prof. 
M.  Forster  Heddle,  M.D.  Papers  intended  to 
be  read  should  be  forwarded,  not  later  than 
Saturday,  September  2,  to  the  Secretary,  Mr. 
J.  H.  Collins,  Lemon-street,  Truro. 

Mr.  J.  W.  Judd  has  been  appointed  to 
succeed  Prof.  A.  Bamsay  as  Lecturer  on  Geology 
at  the  School  of  Mines.  Mr.  Judd  has  already 
token  a  prominent  place  amongst  European 
geologists,  having  gained  a  high  reputation  by, 
amongst  other  work,  his  researches  on  the 
geology  of  the  Mesoioic  rocks  and  on  volcanic 
phenomena.  Prof.  Bamsay  intends  to  devote 
himself  to  the  superintendence  of  the  Geo- 
logical Survey. 

A  Parliamentary  return  issued  in'conuection 
with  the  British  Museum  shows  that  from  its 
foundation  that  establishment  has  had 
expended  upon  it,  up  to  March,  1875,  over 
£3,600,000  in  maintenance,  and  £1.070,000  in 
purchases.  In  the  71  years  ending  with  1ST5, 
nearly  30,000.000  of  people  have  visited  it 

The  death  of  another  centenarian  is  an- 
nounced in  the  person  of  Catherine  M'lver,  of 
Ballalan,  near  Stornoway.  There  seems  no 
doubt  as  to  the  case,  as  a  man  living  at 
Ballalan  and  himself  95,  can  remember  the 
deceased  as  a  grown-up  woman  when  he  was  a 
boy. 

With  reference  to  the  recent  report  on  butter 
analysis  it  may  be  worth  while  to  mention  that 
consignments  of  Marseilles  butter  are  coming 
to  London  because  the  good  people  of  Mar- 
seilles do  not  appreciate  the  "  article."  It  is 
produced  at  a  stearine  candle  factory,  and 
in  appearance  equals  the  best  samples  of 
genuine  butter  from  our  best  dairies.  Probably 
if  it  were  sold  for  what  it  ia,  a  useful  and 
economical  "fat,"  it  would  find  a  large 
market,  for  there  can  be  nothing  objectionable 
in  its  use,  at  all  events,  for  pastry,  for  frying, 
and  for  the  other  purposes  of  the  cook. 

A  splendid  new  saloon  carriage  has  been 
built  for  the  Prince  of  Wales  by  the  Great 
Northern  Company,  whioh  shows  how  far  rail- 
way carriages  can  be  made  luxurious.  The 
carriage  is  supported  on  Mr.  Stirling's  improved 
bogies,  and  lacks  nothing  that  mechanical  inge- 
nuity  could  supply.  The  large  saloon  is  divided 
by  a  sliding  partition,  and  each  compartment 
is  fitted  with  a  large  sofa  capable  of  easy  con- 
version into  a  bed.  At  each  end  of  the  large 
saloon  is  a  lavatory,  and  at  the  end  of  the  car- 
riage is  a  small  saloon  for  the  personal  atten- 
dants of  the  traveller.  The  upholstering  is  in 
rich  silk,  lace,  gold,  crimson,  Ac.,  throughout 
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the  vocabulary  of  the  trade.  In  short,  the 
carriage  is  a  very  handsome  and  luxurious 
travelling  chamber.  The  Great  Northern  might 
easily  recoup  its  cost  by  throwing  it  open  to 
the  inspection  of  the  public,  especially  after 
the  prince  has  mude  a  journey  in  it. 

A  patent  has  been  obtained  in  this  country 
for  improvement*  in  type-writers  and  machi- 
nery for  printing  the  "complete  text"  of  any 
language  without  requiring  to  set  up  the  type 
in  a  forme,  thereby  obviating  the  use  of  founts 
of  different  type,  and  all  the  paraphernalia  of 
the  printing  office !  Unfortunately  the  inven- 
tor's imagination  has  betrayed  him. 

Borax  is  said  to  have  yielded  good  results  in 
an  investigation  into  its  merits  as  an  antiseptic. 
A  solution  destroys  the  spore3  of  parasitic 
plants,  as  the  minute  fungi  on  grapes,  4c, 
and  also  has  a  remarkable  power  of  arrest- 
ing the  lower  forms  of  animal  life.  A 
saturated  solution  of  boracic  acid,  with  a  small 
quantity  of  borax,  salt,  and  saltpetre,  makes 
a  "brine"  in  which  fresh  meat  is  treated 
with  so  much  success  that  it  can  be  pre- 
served untainted  even  in  the  hottest  parts  of 
the  earth. 

The  Stevens'  Floating  Battery,  which  cost 
nearly  £100,000,  has  been  sold  at  auction  for 
a  little  more  than  £10,000.  It  must  be 
almost  cheap  enough  at  that  price  for  the 
scrap  heap. 

In  future,  the  Plying  Dutchman  is  not  to 
run  at  more  than  forty  miles  an  hour  over 
parts  of  the  line.  Capt.  Tyler  has  determined 
to  walk  over  the  whole  line  from  Bristol  to 
Exeter,  so  dissatisfied  is  he  with  the  evidence 
as  to  its  alleged  good  condition. 

At  Bristol,  on  Saturday,  three  inches  and  a 
half  of  rain  fell ;  at  least  so  it  is  said. 

A  proof  of  the  movement  of  sand-hills  with 
the  prevailing  wind  has  been  afforded  by  a 
revision  of  the  survey  made  some  years  ago  in 
Southern  India.  It  was  discovered  on  search, 
ing  for  one  of  the  old  stations  in  a  group  of 
sand-hills,  that  it  had  been  moved  1,060  yards 
to  the  E.  S.  E.,  or  at  the  rate  of  17  yards  per 
annum. 

A  new  mode  of  determining  the  amount  of 
fire-damp  in  air  has  been  described  to  the 
French  Academy  by  M.  Coquillion.  Studying 
the  action  of  platinum  wire  and  palladium  wire 
(reddened)  on  hydrocarbons  in  presence  of  air, 
he  obtained  with  the  former  frequent  detona- 


nests  of  the  wasps,  which  attacked  the  poor 
victims  in  swarms,  and  during  this  time  the 
old  wretch  proceeded  quietly  to  feed  on  the 
fruits,  deigning  occasionally  to  throw  the  re- 
mains to  some  females  and  young  a  little  way  off. 

A  neat  and  convenient  form  of  washhaud- 
stand  is  described  and  figured  in  a  recent  num- 
ber of  Dingler's  Polytechnisches  Journal.  It 
stands  as  a  narrow  and  tallish  closed  case 
against  the  wall.  At  the  top  is  a  reservoir  for 
water,  with  an  outflow  pipe  below,  which,  when 
turned  outward  horizontally  so  as  to  project  a 
little,  admits  passage  of  the  water.  About  the 
middle  of  the  case  is  a  lid  which  opens  down- 
wards to  the  horizontal  position,  and  to  its 
interior  surface  is  fixed  a  metallic  basin,  which 
comes  to  be  under  the  outflow  pipe,  when  both 
are  brought  out.  The  water  is  turned  off  by 
simply  turning  the  pipe  in.  And  after  wash- 
ing you  simply  shut  up  the  lid  again,  which 
movement  empties  the  water  into  a  funnel  lead- 
ing to  a  vessel  in  the  lower  section  of  the  case. 
The  arrrangement  is  compact  and  cheap  (it  is 
under  30s.). 

An  improved  form  of  kaleidoscope  by  M. 
Thomas,  of  Paris,  has  been  reported  on  favour- 
ably by  the  Soci&tt  d' Encouragement.  The  two 
mirrors  are,  as  usual,  placed  in  a  tube,  but  the 
objects  employed  to  produce  the  images  are 
inclosed  in  a  transparent  case  which  is  separate 
from  the  tube.  This  case,  almost  flat,  and  with 
its  two  faces  formed  of  watch  glasses,  is  sup- 
ported by  a  rod  which  is  fixed  to  the  tube  by 
a  hinge ;  it  can  also  receive  a  movement  of 
rotation  round  its  axis  of  suspension.  In  this 
way  it  can  be  inclined  in  any  direction  to  the 
axis  of  the  tube.  A  button  manipulated  with  the 
hand  enables  one  to  turn  it  about  its  centre,  so 
as  to  change  the  positions  of  the  objects  within. 
A  pasteboard  disc,  white  on  one  side,  black  on 
the  other,  is  placed  behind  the  case.  Trans- 
parent or  opaque  objects  may  thus  receive  light 
on  one  or  the  other  side  of  the  case,  and  be 
detached  on  the  white  or  black  background  of 
the  disc  aocording  as  it  may  be  desired  to 
observe  them  by  transmission  or  by  reflection. 
M.  Thomas  has  obtained  much  more  beautiful 
effects  by  this  new  method,  and  of  infinite 
variety.  The  instrument  is  recommended  to 
artists,  designers,  and  others. 

The  colouring  of  wine  with  fuchsino  is  at 
present  very  common.  A  simple  way  of 
detecting  the  fraud  has  been  described  by  M. 
Husson.    You  introduce  a  few  grammes  of  the 


A  little  work  recently  published  in  Paris  by 
MM.  Dupont  and  Bouquet  de  la  Qrye,  Let 
Bois  Indigenes  et  Etrangers.  should  prove  useful 
to  engineers,  architects,  and  builders,  who 
have  occasion  to  use  wood.  The  third  chapter 
is  devoted  to  the  forest  statistics  of  the  different 
countries  of  Europe.  Russia,  it  appears,  has 
the  largest  surface  covered  with  forests — viz., 
193,544,400  hectares  (not  including  Finland 
and  Caucasus).  Next  come  Sweden  and  Nor- 
way, with  about  25  millions  of  hectares,  and  the 
German  Empire  with  over  14  millions.  France 
has  about  74  million  hectares,  of  which  991,766 
belong  to  the  State.  1,903,258  to  comtnunes  or 
public  establishments,  and  a  little  less  than  5 
millions  to  private  individuals.  The  authors 
give  tables  representing  the  proportion  of  the 
forest-covered  land  in  each  country  to  the 
whole  country ;  also  the  number  of  inhabitants 
per  hectare  of  forest. 

The  Bulletin  de  la  ftmlifM  cT Encouragement 
for  August  contains  some  obituary  notices  of 
M.  Balard,  a  recent  vice-president  of  the 
society.  Reports  are  presented,  inter  olta,  on 
process  of  maltage  called  pneumatic,  on  the 
automatic  grapnels  invented  by  M.  Toselli,  on 
the  manufacture  of  French  yeast,  and  of  al- 
cohol from  grain,  on  an  automatic  sluice  valve 
with  pawl,  used  in  an  irrigation  canal  in  the 
department  of  l'Herault,  on  the  steam  coach  of 
M.  Bollce,  of  Mans.  There  is  also  an  interest- 
ing notice  of  a  new  work  on  lace,  published  by 
M.  Seguin. 

In  the  radiometers  made  hitherto  the  action 
has  been  obtained"  through  a  difference  of  tint 
or  nature  of  the  two  contiguous  faces  of  each 
vane.  M.  de  Fonvielle  points  out  that  rotation 
may  be  had  from  instruments  in  which  the  two 
vane-faces  are  of  the  same  substance  and  tint, 
but  a  disymmetry  of  figure  relatively  to  the 
axis  iB  substituted  for  the  disymmetry  of  sub- 
stance or  colouration.  The  form  of  feather 
mills  may  be  adopted,  or  cup-anemometers, 
or  Bcrews,  4c.  Such  apparatuses  he  call* 
i  radiometres  d'intcnaiU. 


tions,  but  with  the  latter  none.    In  pure  air, !  suspected  wine  into  a  phial  and  add  a  little 

ammonia.  The  mixture  takes  a  dirty  green 
tint.    A  thread  of  white  wool  (such  aB  is  used 


palladium,  reddened  by  a  battery -current,  does 
not  absorb  any  g  is.  In  pure  protocarburet  ted 
hydrogen,  small  particles  of  carbon  are 
deposited  on  the  wire,  but  the  volume  does  not 
sensibly  vary  in  operating  with  10  to  12  cubic 
centimetres.  In  making  his  analysis  M. 
Coquillion  compounds  a  certain  number  of 
mixtures  of  air  and  prolocarburetted  hydrogen, 
and  introduces  a  given  volume  of  this  mixture 
into  a  tube  closed  at  one  end,  and  in  the  middle 
of  which  is  soldered  a  spiral  of  palladium  ;  he 
reddens  the  wire,  awaits  the  cooling,  and  then 
measures  the  remaining  gag.  having  taken  pre- 
cautions so  as  to  obtain  comparable  experi- 
ments. The  same  method  could  be  applied  to 
other  gaseous  hydrocarbons,  but  its  special 
interest  relate3  to  fire-damp. 

A  French  correspondent  of  Lea  Mondes  relates 
the  following  curious  incident  in  natural 
history,  from  the  Transvaal  Republic.  The 
coffee  plantations  there  are  much  exposed  to 
the  ravages  of  large  cyn<  .cephalic  apes,  and  a 
good  guard  has  to  be  kept  in  order  not  to  lose, 
through  these  animals,  the  fruits  of  long  labour. 
Among  the  coffee  trees  there  grows  a  shrub 
(whose  scientific  name  the  writer  did  not  know), 
the  fruits  of  which  are  borne  very  close  to  the 
trunk.  A  species  of  warps,  whose  sting  is  very 
painful,  had  chosen  several  of  these  shrubs  to 
attach  their  nests  to,  and  the  baboons  had 
often  been  observed  casting  envious  glances 
towards  the  fruit,  but  not  daring  to  touch  it  for 
fear  of  getting  stung.  One  fine  morning  the 
planter  heard  terrible  cries,  and,  with  the  aid  of 
a  good  opera-gbwa,  he  witnessed  the  following 
scene :  A  large  venerable  baboon,  chief  of  the 
band,  was  laying  hold  of  young  apes  and  pitch- 
ing them  into  the  shrub,  and  he  was  doing  this 
again  and  again,  spite  of  the  most  piteous  cries 
and  groans.     The  shock  brought  down  the 


for  tapestry)  iB  then  put  iDto  the  liquid.  After 
being  well  soaked,  it  is  drawn  out  and  fixed 
vertically,  and  a  drop  of  vinegar  or  acetic  acid 
is  allowed  to  flow  along  it.  If  the  wine  be 
natural,  then,  as  the  drop  advances,  the  wool 
again.  If  it  has  been 
the  wool  takes  a  rose 


becomes  pure  white 
altered  by  fuchsine. 


colour  more  or  le.ss  dark.  The  reaction  is  of 
the  most  distinct  character.  By  this  means 
one  might  even  approximately  determine  the 
quantity  of  colouring  matter  that  has  been 
added,  a  number  of  graduated  specimens  having 
been  prepared  beforehand. 

According  to  information  communicated  by 
Col.  Wenjukon  in  the  New  Militariachc  Blatter, 


USEFUL  AND  SCIENTIFIC  NOTES. 

Variations    of  Intnicranial   Pressure.— By 

placing  the  interior  of  the  skull  in  communication 
with  one  of  Marey'a  tympana  and  writing  levers, 
M.  Salatbe  has  succeeded,  nays  the  Academy,  in 
obtaining  a  graphic  record  of  the  periodical  oacilhv 
tions  of  intracranial  pressure.  These  oscillations, 
synchronous  with  the  respiratory  movements,  are 
slight  during  quiet  breathing,  and  very  consider- 
able when  there  is  muscular  agitation.  Their  usual 
order  is  inverted  when  artificial  ia  substituted 
for  natural  respiration,  the  pressure  rising  during 
inspiration  and  sinking  during  expiratioa.  Be- 
sides the  respiratory  waves,  a  secondary  ^  series 
of  oscillations,  synchronous  with  the  heart's  con- 
tractions, are  likewise  recorded  by  the  liver.  Changes 
in  the  position  of  the  body  were  found  to  exert  a 
very  marked  influence  on  the  intracranial  pressure. 
Similar  reunite  were  obtained  by  applying  a  modi- 
fied form  of  cardiograph  to  the  forehead  of  a  man 
who  had  been  deprived,  years  before,  of  a  portion  of 
his  frontal  bona  by  an  accident,  and  whose  brain 
was,  therefore,  protected  only  by  the  soft  parts. 
The  tracing  showed  the  respiratory  an  I  cardiac 
waves  very  distinctly,  the  latter  being  markedly 
dicrotic. 

Eucalyptus  Globulus.  —  M.  de  Saporta  ha* 


ixu  »euju*on  m  ™  -^VT~L r~rr-  recently  communicated  to  the  Central  Horticultural 
the  Japanese  fleet  at  present  consists  of  twelve   ggg^  France  a  note  on  the  millimu!n  tempera- 


vessels,  among  the  most  important  of  which 
are  the  ironclad  ram  Adruma-chan,  550  h.-p., 
nnd  3  guns ;  the  ironclad  corvette  Redses-chan', 
200  h.-p  ,  and  10  guns  ;  the  corvette  Seiki,  700 
h.-p.,  and  3  guns;  the  corvette  Tzikubo-chan, 
200  h.-p.,  and  8  guns;  the  clipper  Niss-Sin- 
chnn,  250  h.-p.,  and  7  guns.  Japan  is  having 
constructed  in  England  an  ironclad  of  2,500 
tons,  and  2  corvettes  of  1,700  tons.  The  fleet  is 
manned  by  1,200  men,  of  whom  171  are  officers. 
There  is  also  a  half  battalion  of  landing  forces 
of  2G4  men,  and  67  artillerymen.  Naval  con- 
struction has  made  marked  progress  in  Japan. 
In  1875  two  large  vessels  were  launched  from 
the  building  yard  at  Iokoska ;  another  yacht 
ia  there  on  the  stocks  now.  Besides  the  arsenal 
at  Iokoska  there  are  dockyards  for  steamers  at 
Okonura,  near  Nagasaki,  and  at  Yeddo,  and  a 
special  establishment  nt  Uiogo.    The  officers 

and  engineers  of  the  navy  are  trained  in  a 
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tore  which  can  be  borne  by  Eucalyptus  globulus  and 
other  plants  in  the  South  of  France.  M.  de  Saporta 
remarks  that,  during  the  winter  of  1870,  the 
temperature  at  Hyerea  «nk  to  8°  C.  below  freezing 
point,  when  the  lemon  was  killed  to  within  three 
feet  of  the  ground,  the  orange  half-way  down, 
while  the  Eucalyptus  globulus  only  suffered  in  some 
of  its  smaller  branches.  Buonapartea  sp  ,  Dracaena 
indivisa,  Chamieropa  exoelsa,  Saba!  umbraoulifera, 
and  Cocoa  australis  remained  unhurt ;  and  Corypha 
australis  was  much  iuj  red,  but  subsequently 
recovered.  The  date  palm  suffered  but  little, 
though  the  oleander  wus  killed  to  the  ground.  All 
the  plant*  Just  mentioned  were  planted  in  the  open, 
and  received  no  protection.  Chamairops  esoelsa,  in 
the  Basses  Alpes,  withstood  a  cold  of  16'  C.  below 
freezing  point,  with  only  a  little  litter  around  the 
stem.  Eucalyptus  globulus  doos  well  in  slightly 
moist  or  even  in  dry  soils,  but  not  in  those  which 
are  constantly  moiat ;  while  Sabal  Adansonii,  which 
also  resisted  8°  0>  below  freezing  point,  does  well  in 
marshy  places.    Euoalyptu9  globulus  in  Australia 


naval  school  at  Yeddo,  which  receives  250   grows  only  in  moiat  soils,  ao  it  would  seem  that  M. 


students. 


de  Saporta  has  another  species. 
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LETTERS  TO  THE  EDITOR. 


IW*  d»  watasM  amndm  rwpoMftU  for  OW  opfefea*  o/ 
war  sorvfspoadtnt*.  Its  Wttor  wspsojfrlhi  r*gw**t*  taot  oil 
omnhmmmooMmu  tAould  to  dram  up  at  brw^y  ai  poatibJ*.] 

AU  oommumicationa  (fumld  b*  addru—d  to  On  Bdxtor  of  tb  t 
ExauflH  Mkiaiic,  n,  TwwUtoMn*,  Oovnt-ourdsm, 
W.O. 

AU  Choquet  and  Poti-ofc*  Order*  to  b*  made  payaV*  to 
J.  Passhou  Edwards. 

In  ordsr  tofaciUtaU  rrfomot,  OerrmpomdmU,  «rim 
■pMUno  of  «ny  LtXrr  pmioudy  m*#rt*d,  wtU  oblif*  by 
■wntvonmy  th*  lumto  0/  tXt  LotUr,  as  w*a  a*  th*  pa;  «  on 
«MoH  tt  appMr*. 

"  I  would  hava  wary  erne  write  what  ha  knows,  sad  as 
much  m  ha  kaowa.  bat  bo  more:  aad  that  not  In  tab 
only,  bat  in  all  other  aabjeota:  For  aaoh a  person  may 
hara  tome  particular  knowledge  aad  ecperieno*  of  the 
aatore  of  rach  a  penoa  or  auoh  a  fountaia,  that  aa  to 
other  thing*,  kaowa  no  more  than  what  ererybody  does, 
aad  yet.  to  keep  a  clatter  with  thi*  little  pittance  of  hi*, 
will  undertake  to  write  the  whole  body  of  phyalok*  :  a  vice 
from  whence  great  iaooaraaiaaoaa  derive  their  original." 
alms**. 


ERRATUM-.  LEONIS— A  £6  TELB- 
SOOPB-29  HERGULI3  —  MOONRI8B- 
MB.  OABRIEGTON'S  REFLECTOR  — 
TELESCOPIC  VISION — WEATHEB  OB 
NO  f— THOSE  SPOTLESS  PHYSICISTS 
AGAIN — A  SEVERE  ATTACK  OF  RADI- 
ATION ;  DISPOSAL  OF  THE  UNFOR- 
TUNATE RADI-  HATER  —  61  OYONI — 
OONOHOLOGT:  THE  QUIN— EUCLID'S 
ELEMENTS— FOCUS  OF  SPECTACLES. 

1.11388.]— It  may  possibly  be  worth  while  to  cor> 
reot  a  small  typographical  erratum  in  the  conolading 
paragraph  of  letter  11309  (p.  562),  in  which 
r,W  29""  appear  for  40m.  29a.  In  doing  so  I 
may  add  that  •  Leonis  (concerning  which  "  F.  D." 
himself  correct*  a  mistake  in  answer  26690,  p.  574) 
is  a  star  of  the  4-3  mag. ,  with  a  companion  63*5"  off, 
aad  that  Ha  R.A.  and  Declination  ore9h.  34m.  85s. 
aad  10°  27  4"  N.  respectively. 

1  really  think  that,  if  «•  P.  F.  C."  (letter  11318, 
p.  564)  will  take  the  trouble  once  more  to 
refer  to  my  letters  on  cheap  telescopes,  he  will 
find  that  in  no  one  of  them  did  I  write  in 
"dubious,  if  not  contemptuous,  terms  of  .  .  . 
£5  telescopes  in  particular " — that  is  to  say, 
if  by  a  "  jB5  telescope  "  your  correspondent  means 
a  telescope  costing  fire  pounds.  What  I  did 
denounce,  and  should  hare  continued  to  do  bat  that 
the  practice  was  discontinued,  was  the  advertising 
of  3in.  telescopes  for  the  amount  specified,  which  were 
"  warranted  to  show  fire  stars  in  the  trapezium  of 
Orion,"  Ac.,  Ac.  Now,  the  instrument  on  the  pos- 
session of  which  I  sincerely  congratulate  "  F.  F.  C." 
has  an  object-glass  whose  area  is  only  in  the  ratio 
of  5  to  9  to  that  of  those  "  warranted  "  to  perform 
suoh  impossibilities,  aad,  I  hare  little  or  no  doubt, 
will  do  honestly  what  is  claimed  for  it — the  tests 
which  it  is  guaranteed  to  resolve  being  such  as  are 
,ust  within  the  reach  of  any  very  good  glass  of  its 
size.  I  assume,  of  course,  that  It  is  a  genuine 
Wray.  It  will  be  quite  time  enough  to  observe 
"  the  trapezium  "  at  the  end  of  December  or  the 
beginning  of  January ;  meanwhile  a  hunt  through 
the  back  volumes  of  the  English  Mechanic  will 
supply  "F.  F.  C."  with  numerous  objects  of 
interest.  He  should  look,  inter  alia,  at  Saturn, 
which  he  will  find  just  now  not  Tory  high  up  in  the 
S.E.,  about  half-past  nine  o'clock  at  night. 

In  reply  to  query  26710  (p.  575)  I  may  tell  Mr. 
Franks  that  I  can  find  no  reference  to  the  variability 
of  29  Heroulis  in  any  of  the  works  which  I  hare 
consulted,  but  that,  on  looking  at  the  star  itself 
last  night,  I  saw  at  a  glance  that  its  inferiority 
to  m  in  lustre  was,  as  be  says,  very  marked  indeed. 
Unfortunately,  though,  29  Heroulis  is  not  included  in 
the  Greenwich  Seven  Fear  Catalogue,  so  that  I 
hare  no  means  of  ascertaining  what  its  most 
recently  determined  magnitude  is. 

"  Orion"  (query  26716,  p  575)  will  find  a  formula 
for  the  computation  of  moonrise,  within  a  minute 
or  two,  on  p.  165  of  your  XVIth  volume. 

It  is  only  needful  to  say,  with  reference  to  query 
26745  (p.  575),  that  Mr.  Carrington's  project  for 
the  formation  of  a  reflecting  surface  by  rotating  a 
Teasel  of  mercury  (if  the  notion  were  really  his  at 
all)  must  hare  had  its  origin  in  a  want  of  reflection 
oa  the  part  of  the  inventor.  It  never  did— aad  it 
never  could— come  to  anything. 

In  connection  with  the  comparison  instituted  by 
Mr.  Proctor  between  the  relative  visual  powers  of 
Mr.  Webb  and  of  the  late  Mr.  Dawes  Getter  11342, 
par.  two,  p.  585),  it  may  be  worth  while  to  call 
attention  to  the  fact  that  Mr.  Webb  himself— in 
one  place,  at  all  events — ascribes  a  superiority  in 
telescopic  vision  to  the  great  departed  astronomer. 
I  am  referring  to  his  description  of  fi  Ononis  (Bigel) 
in  the  "  Celestial  Objects  for  Common  Telescopes," 
where  he  says  that  "  Dawes  (probably  D.  only)  has 
seen  9  with  li'jin."  The  italic*  are  my  own.  I  may 
add,  as  relevant  to  this  matter,  the  expression  of 
my  hearty  concurrence  in  Mr.  Burn  ham's  dictum  (in 
i-*ter  11346,  p.  586),  that  Mr.  Dawes's  excellence 


as  an  observer  ueant  "a  good  deal  more  than 
merely  seeing  things."  The  page  of  Mr.  Browning's 
friend  (letter  11280,  p.  536)  would  probably  beat 
two-thirds  of  our  most  eminent  astronomers  in 
picking  up  minute  points  of  light;  while  his 

observations "  would  be  almost  certainly  only 
worthy  to  be  entombed  in  the  archives  of  the 
defunct "  Observing  Astronomical  Society." 

Mr.  Proctor  (lit.  cit.  p.  585)  will  observe  from 
letter  11354  (p.  588)  that,  so  far  from  apologising. 
Mr.  Tb rus tans  sticks  to  his  assertion  with  regard 
to  the  "  paltry  squabbles  of  rival  astronomers  over 
the  Government  loaves  and  fishes."  Whether  Mr. 
Thrustans  intends  to  continue  to  repeat  this  formula 
until  he  believes  it  himself,  I  do  not  know ;  mean- 
while, however,  I  must  reiterate  my  demand  for  an 
explanation  of  it.  Au  reste,  his  letter  really  sup- 
plies a  triumphantly-convincing  proof  of  the  literal 
truth  of  what  I  originally  alleged — viz.,  that 
"  There  is  no  Science  of  Meteorology,  nor  anything 
approaching  to  it."  It  is  the  very  essence  of 
a  Science  "  that  it  enables  definite  prediction  to 
be  made.  Anything  falling  short  of  this  is  the 
merest  empiricism.  And,  by  the  way,  in  his  con- 
eluding  paragraph  Mr.  Thrustans  makes  this  most 
astonishing  statement t  "For  my  own  part,  I 
always  supposed  that  the  chief  object  of  the  esta- 
blishment in  Washington  and  London  was  storm- 
warning,  not  weather-prophesying."  Not  weather- 
prophesying  !  Why,  what  on  the  face  of  the  earth 
u  storm-warning  but  prophesying  coming  bad 
weather  P  Speaking  of  this,  has  Mr.  Thrustans 
read  the  second  paragraph  in  your  "Scientific 
News  "  on  p.  560  as  an  illustration  of  the  kind  of 
"  storm-warning  "  the  nation  gets  for  its  £10,000 
a  year?  I  have  a  very  comprehensive  reply  to 
make  to  your  correspondent's  third  and  fourth 
paragraphs.  It  is  this  :  that  ample  data  now  exist 
— in  fact,  have  existed  any  time  these  last  thirty 
years — for  answering  the  queries  on  whose  im- 
portance he  so  strongly  insists,  and  that  his  scien- 
tific evidence  on  rainfall  might  have  been  equally 
well  (if  less  imposingly)  given  by  any  possessor  of 
a  tank  for  storing  rain-water.  When  two  inches  of 
rain  fall  in  less  than  an  hour  it  does  not  need 
scientific  expert  to  tell  us  that  there  has  been  an 
enormously  heavy  downpour.  In  conclusion,  I  was 
never  impertinent  enough  to  ask  Mr.  Thrustans  to 
discontinue  his  observations.  They  please  him,  and 
do  not  hurt  me.  The  brother  of  a  well-known 
coaching  peer  collects  china  models  of  cats,  of 
which  he  has  something  like  three  hundred.  I  have 
my  own  private  opinion  of  the  value  of  such  a  col- 
lection, and  of  the  use  of  the  time  employed  in 
making  it ;  but  I  should  never  dream  of  telling  its 
owner  that  I  thought  that  he  had  got  images 
enough  ! 

In  the  meteorological  connection  Mr.  Lancaster 
may  well  ask  (letter  11355,  p.  588),  "How  about 
sunspots  and  maximum  temperature  ?"  In  the 
whole  course  ef  my  observing  experience  I  never 
remember  to  have  seen  the  solar  surface  so  free 
from  any  trace  of  disturbance  as  it  has  been  for 
many  months  past,  nor  can  I  remember  a  hotter 
summer. 

Has  "J.  H.  E."  (letter  11358,  p.  539)  no  friends 
kind  enough  to  lock  up  all  the  pens  and  ink  and 
burn  the  paper  to  which  he  might  otherwise  obtain 
access? 

The  explanation  of  the  discrepancy  in  the  positions 
of  61  Cygni,  given  on  p.  364  by  Messrs.  Dennett  and 
Drake  respectively  (and  referred  to  in  reply  26147, 
p.  596),  is  simplicity  itself.  Both  the  respondents 
were  wrong  !  The  apparent  N.  P.  D.  of  61  Cygni,  on 
the  night  of  August  25,  will  be  51°  51'  19  4",  and  its 
North  Declination  of  course  38^  8'  40  6". 

The  mollusc  concerning  which  "Hastings"  puts 
query  26763  (p.  601)  is  a  kind  of  Bcallop.  It  is  the 
Pecten  opercularis  or  "  quin"  (plural  quins,  hence 
"squince").  It  differs  from  the 'common  edible 
scallop  (P.  maximua),  as  your  correspondent  states, 
in  the  equality  of  its  valves.  It  is  of  them  that  the 
pincushions  so  commonly  seen  at  watering  places  are 
made. 

I  suppose  that  the  reason  (asked  for  by  "  F.  H." 
in  query  26784,  p.  601)  why  Euclid's  Elements  are 
published  in  their  existing  form  is  that  his  methods 
have  been  superseded  in  the  border-land  between 
arithmetic  and  geometry  by  more  modern  ones. 
Book  VII.  deals  with  the  greatest  common  measure 
and  least  common  multiple,  Ac.  ;  Book  VIH.  treats 
of  continued  and  mean  proportionals  ;  Book  IX.  has 
reference  to  squares,  cubes,  Ac,  as  also  to  prime 
numbers ;  while  Book  X.  is  devoted  to  incom- 
mensurable quantities.  By  the  bye,  Book  XIII., 
which  has  also  dropped  out  of  use,  deals  with  some 
of  the  conclusions  of  this  Xth  one,  as  applied  to  the 
sides  of  regular  figures,  and  as  partly  devoted  to  the 
description  of  the  so-called  "  five  regular  solids." 
The  earlier  editions  of  Euclid's  Elements  contain  a 
XlVth  aad  a  XV th  book  having  reference  to  these 
same  "  regular  solids ;"  but  it  is  well  understood 
that  Euclid  himself  had  no  claim  to  their  authorship. 

If  "  Elk  "  (26801,  p.  601)  will  fasten  a  cord  at  the 
end  of  an  ordinary  rigid  yard  measure,  at  right 
angles  to  its  length,  and,  taking  his  apparatus  out 
into  the  sunshine,  slide  the  spectacle  lens  whose 
focus  he  wishes  to  obtain  along^  the  measure  until  an 


image  of  the  sun  is  sharply  depicted  on  the  card,  be 
may  read  off  its  focal  length  in  inches  and  parts  of 
an  inch  by  mere  inspection.    I  assume  that  bs  has 
seen  a  common  burning  glass  used  ? 
A  Fellow  of  the  Royal  Astronomical  Society. 

FUEL  OF  THE  SUN. 
L11389-1 — Mb.  W.  Mattixu- Williams  (p.  537, 
letter  11287)  may  be  right  in  advising  people  not  to 
read  his  book  if  they  are  able  to  show  tb»  accepted 
theory  of  the  conservation  of  force  is  a  fallacy 
founded  on  the  assumption  that  all  the  radiations  of 
the  countless  millions  of  blazing  suns  with  which 
the  heavens  are  powdered  do  not  or  do  combine  to 
produce  a  universal  temperature  of  absolute  zero  at 
any  point.  But  then  arises  the  difficulty  what  is  a 
person  to  do  who,  likeJf  r.  Williams  or  Professors 
Huxley,  Tyndall,  Galbraith,  and  others,  are  compe- 
tent to  prove,  by  means  of  the  equations  of  motion, 
that  certain  combinations  at  certain  extreme  points 
do  combine,  or  just  fall  short  of  forming  zero,  by  a 
oo- efficient  not  exceeding  the  one-millionth  part  of 
unity? 

It  is  just  possible  Mr.  Williams  may  mean  that 
this  is  sufficiently  accurate  to  enable  observers  to 
test  results  for  themselves,  not  only  in  the  present 
but  throughout  all  future  times — i.e.,  in  equations 
which  involve  no  consideration  of  time.  It  is  lucky 
Mr.  Williams  is  in  the  land  of  the  living  to  explain 
his  paradoxes,  whioh  involve  theory  and  practice, 
being  always  two  different  and  distinct  things  to  me. 

A  Somnambulist. 

SOLAR  ECLIPSE. 

[11390.}-^I  bio  to  inclose  the  conditions  given  of 
a  solar  eclipse  which  I  am  anxious  to  have  tested, 
and  shall  feel  extremely  obliged  if  any  reader  can 
kindly  render  me  assistance. 

Extraot  p.  333,  Vol.  IV.,  "  Indian  Antiquary," 
November,  1875 :— "  Inscription  No.  8.  It  purports 
to  belong  to  the  time  of  Janamejaya,  the  great- 
grandson  of  Yadhisthira  of  the  Mababharata,  and 
is  dated  in  the  eighty-ninth  year  of  the  cycle  called 
Plavanga  O,  in  the  month  Sahasya  (!)  or  Pansha, 
on  the  day  of  the  new  moon,  on  Wednesday  (*),  at  the 
time  of  an  eclipse."  ' 

Notes  Regarding  Indian  Data. 
(>).  Month  Sahasya  or  Pansha  —  15  December, 
15  January. 

(*).  Cycle  of  sixty  years— Plavanga  falling  in  I  D. 
1547 — but  it  is  applied  variously  in  different  port*  of 
India,  and  is  therefore  by  no  means  a  certain  test 

(*).  Perhaps  Monday,  and  not  Wednesday,  may  bs 
intended  by  Somyavasura,  the  Sanskrit  word  used. 

Quekt. — Can  the  conditions  above  given  he 
applied  as  those  belonging  to  the  solar  eclipse,  12th 
January,  1507,  given  in  Ferguson's  Astronomy," 
as  seen  at  Flarihara,  in  Southern  India,  lat.  149  31', 
long.  75°  51'? 

Mr.  J.  F.  Fleet,  B.C.S.,  to  whom  we  are  indebted 
for  the  translation  of  this  and  many  other  Sanskrit 
grants,  says  :— "  The  real  date  of  it  cannot  be  fixed, 
but  the  style  is  modern,  and  the.  characters  are 
almost  the  same  as  those  of  the  present  BsJbodh 
alphabet.  Forgeries  of  the  same  type  as  the  present 
would  seem  to  be  common  in  the  neighbourhood  of 
Maisow." 

Now,  the  date  of  Janamejaya,  who  made  the  grant, 
is  fixed  by  another  solar  eclipse,  given  in  another  of 
his  grants,  made  in  the  same  great  temple  at 
Flanhara  at  the  burning  of  some  Sarpa  captives— an 
event  described  in  Mababharata,  and  which  cannot 
therefore  be  older  than  the  grant. 

The  astronomical  and  mathematical  conditions  of 
this  second  grant  were  subjected  fire  or  six  years  ago 
to  scientific  examination  by  a  kind  friend,  the  Rev. 
Q.  B.  Gibbons,  B.A.,  and  he,  after  patient  and 
careful  investigation  of  the  matter,  decided  that 
they  belonged  to  the  eolipae  6-7  April,  a  d.  1521, 
given  in  "  Ferguson's  Astronomy,"  ana  the  conala- 
sions  he  arrived  at  were  fully  borne  out  by  a  chart  of 
this  eclipse  prepared  1  by  the  Astronomer  Royal, 
Sir  Q.  B.  Airy. 

Every  inquiry  I  have  since  mode  tends  to  corro- 
borate the  date  at  which  the  Mababharata  is  hereby 
fixed,  a.d.  1521,  and  as  the  accuracy  of  these  compu- 
tations is  not  disputed,  it  appears  to  me  that  if 
the  second  eclipse  cannot  be  found  to  belong  to  the 
same  period,  or  be  assigned  to  any  other  known 
eclipse,  the  grant  now  under  discussion  must  have 
been  mutilated  by  the  Pandits  in  India  to  prevent 
this  being  done. 

It  is  surely  preposterous  to  assume  that  all  the 
grants  by  Janamejaya  are  forgeries  because  the  con- 
dition of  an  eclipse  given  in  one  of  them  cannot  be 
identified,  which  could  easily  be  done  by  hammering 
out  and  altering  the  original  text,  proving  their 
modern  date.  The  lands  conveyed  by  the  grant 
of  1521,  as  well  as  the  grant  itself,  are  in  possession 
of  the  descendants  of  the  parties  to  whom  the  grant 
was  made,  and  the  validity  of  their  claim  has  bees 
acknowledged  by  Government.  Notwithstanding 
this,  here  we  have  a  highly  educated  gentleman 
declaring  that  they  are  forgeries  because  forsooth  it 
brings  Hindoo  mythology  to  the  period  of  the  Refor- 
mation in  Europe.  R.  R-  W.  Ellis. 

Starcroas,  near  Exeter,  Aug.  10, 1876. 
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2.  The  desire  to  pretend  to  be  richer  than  is  the 
case.  3.  The  ambition  to  occupy  what  is  sap- 
posed  to  be  a  higher  position  in  so-called  society. 
4.  Ignorance  of  the  grand  truth  that  sim- 
plicity and  content  are  far  surer  olementa  of 
happiness  than  luxury  and  ambition.  But  are 
these  new  evils  ?  Are  they  not  the  very  cause* 
which,  under  different  forms,  have  produced  the 
chief  evils  of  life  in  all  ages  ?  It  is  not  to-dny 
only  that  the  wise  man  says,  "  Better  is  an  handful 
with  quietness  than  both  the  hands  full,  with 
travail  and  vexation  of  spirit ;"  nor  is  it  a  sore 
evil  seen  under  the  sun  to-day  for  the  first  time, 
'*  riches  kept  for  the  owners  thereof  to  their  hurt." 

That  ill  consequences  must  attend  the  great  good 
resulting  from  modern  progress  is  what  must  be 
reasonably  expected.  All  that  can  be  done  is  to 
observe  how  the  evils  arise,  and  endeavour  to 
remedy  tbem.  Vain  will  be  the  effort  to  cheek 
the  motion  of  the  chariot- wheels  of  civilisation  and 
science—  useless  to  lament  the  rush  of  their  advance. 
Little  also  can  mere  legislation  do  except  to  remove 
the  evils  it  has  itself  created.  Thus,  much  evil 
attends  the  concentration  of  riches  in  few  hands  ; 
yet  the  welfare  of  society  depends  upon  the  energies 
of  individuals,  and  individuality  tends  to  the  concen- 
tration of  riches  in  the  hands  of  those  of  the  greatest 
powers.  It  follows,  then,  that  law  should  at  the 
same  time  give  full  scope  to  individual  energy,  and 
yet  its  own  aim  should  be  the  scattering  of  riches 
over  a  large  area :  as  things  are,  the  aim  of  the 
law  is  to  assist  concentration,  and  to  stimulate  its 
evils.  Of  this  the  law  uf  primogeniture,  and  the 
freedom  of  the  large  landed  estates  from  the  tax  on 
inheritance,  are  the  most  obvious  examples  As  a 
consequence  of  the  artificial  social  conditions  result- 
ing, there  grown  up  a  fatal  idea  that  so-called 
"  independence  " — that  is,  the  non-npeessity  of 
labour — is  the  test  of  "  respectability."  All  wise 
men  ought  to  work  to  substitute  for  this  the  idea 
that  the  most  useful  life  is  the  most  honourable, 
and  that  the  idle  life  is  worthy  only  of  contempt.  I 
see  that  in  America  some  of  the  churches  have 
actually  set  ahout  a  practical  step  towards  correcting 
the  evils  complained  of.  They  have  set  up  a  watering- 
place  in  which  absolute  simplicity  of  life,  quiet 
domesticity ,  and  economical  comfort  are  the  objects, 
and  showy  dresses  and  general  flashiness  are  set 
aside.  That  is  a  practical  work  j  it  is  one  also 
which  all  who  profess  to  regret  the  extravagances 
of  modern  life  can  imitate.  Let  all  such  out  Mrs. 
Grandy  wherever  she  is  met ;  govern  their  lives  by 
their  own  means,  not  by  "  what  every  one  else 
doc*  ;"  and  place  before  themselves  the  sense  of 
honourable  dnty  as  their  object,  instead  of  the  desire 
to  outshine  their  neighbours,  and  they  will  take  no 
barm  from  express  trains  and  telegraphs,  or  even 
from  the  "shortening  of  Sunday  services." 

Sigma. 

FLEXIBLE  POWER  TRANSMITTER. 

[11405.] — A  notice  of  this  in  the  English 
Mechanic,  August  18th,  treats  this  as  a  new  thing. 
This  is  by  no  meanB  the  ea«e.  It  was,  I  believe,  in 
the  first  instance  applied  to  a  sheep-shearing 
arrangement  many  years  ago.  It  was  afterwards 
patented  by  Morrison,  and  applied  to  a  small  lathe 
for  dentists'  nse,  and  this  appliance  is  and  has  been 
made  and  sold  for  several  years  by  Johnston  Bros.,  of 
New  York.  I  have  seen  dozens  of  these  dentists' 
lathes,  or  engines,  as  they  are  called,  made  by  both 
Johnston  Bros.,  of  New  York,  and  also  by  S.  S. 
White,  of  Philadelphia,  and  I  have  no  doubt  there 
are  hundreds  of  them  in  daily  use  in  this  country. 
I  have  also  seen  an  attempt  to  apply  the  same 
arrangement  to  carving  tools,  which  was  a  decided 
failure.  However  nice  a  flexible  power  transmitter 
may  sound,  so  far  as  my  experience  goes  it  is  very 
unsatisfactory  owing  apparently  to  the  great  friction 
•ad  loss  of  power  in  the  cable,  and  also  to  the 
unsteadiness  and  difficulty  of  controlling  the 
arrangement.  It  may  be  applicable  for  very  small 
powers  under  special  circumstances,  but  I  have  had 
no  satisfaction  from  it  either  with  eccentric  cutters 
in  the  lathe  or  in  carving,  and  after  an  extended 
trial  it  was  thrown  on  one  side  as  inferior  to  the  old 
arrangements.  I  do  not  wish  to  be  understood  as 
totally  condemning  the  thing,  but  so  far  as  I  can 
judge  practically,  its  use  is  very  limited,  and  it  will 
be  found  more  pretty  than  useful.  F. 


35  years  ago,  when,  as  a  schoolboy  studying  natural 
philosophy,  I  had  become  acquainted  with  "Hooke's 

{"oint,"  and  had  been  particularly  struck  by  it,  I 
tave  not  forgotten  any  occasion  that  the  spiral 
spring  universal  joint  has  come  across  my  realings. 
The  <late  of  the  Engineer  that  I  refer  to  I  have  not 
been  able  to  hunt  up,  and  I  should  be  glad  if  any 
reader  of  "  ours  "  could  give  it  to  me.  Casually 
twiddling  a  spiral  spring  in  my  fingers  led  me  to 
notice  its  applicability  a*  a  universal  joint ;  and  any 
one  who  will  take  in  the  fingers  a  common  bell 
spring  or  a  rat-trap  spring,  and  bend  it  about  whilst 
applying  rotatory  motion  at  either  end,  cannot  fail 
to  be  struck  with  the  extreme  neatness  of  such  a  con- 
trivance as  a  meanB  of  communicating  motion.  In 
the  "  flexible  pawer  transmitter  "  the  spiral  spring 
seems  to  have  been  modified  into  a  "  cable."  It  is 
impossible  to  tell  otherwise  than  by  experiment  how 
far  this  is  an  improvement  on  the  simple  helix. 

Aliquando. 

FBIEND8HIP. 

[11407.1— "  NoNNtrLLUS  "  (11320,  p.  581)  asks  me 
to  deal  with  a  subject  which  seems  rather  too  abstract 
for  our  pages  except  at  this  rather  slack  period. 
That  genuine  friendship  to  which  he  refers  is  a  rare 
thing,  and  is  possible  only  to  beings  above  the  average 
type.  Regarded  philosophically  it  must  be  based 
upon  the  same  conditions  as  the  higher  type  of  love  : 
in  fact  I  should  define  true  genuine  friendship  as 
love  independent  of  sexuality.  Both  may  well  exist 
under  each  of  the  conditions  referred  to,  but  when 
based  upon  identity  of  nature,  it  will  be  of  a  quiet 
unemotional  character. 

The  true  secret  of  the  hiehest  friendship  as  of  the 
highest  love  will  be  fonnd  in  the  word  "  counter- 
parts," which,  while  indicating  a  certain  fundamental 
resemblance  of  nature,  implies  also  a  wide  difference 
in  the  development-i-each  possessing  faculties 
deficient  in  the  other,  so  that  the  two  together  form 
what  may  be  regarded  as  the  perfect  ideal  character. 
Yet  it  is  evident  that  a  substantial  unity  of  nature 
must  exist,  because  otherwise  there  could  be  no 
sympathy  or  possibility  .of  union. 

As  to  the  other  question,  there  seems  no  good 
reason  why  three  or  more  should  not  join  in  such  a 
bond  of  sympathy  ;  yet  nature  is  generally  dual,  and 
it  is  doubtfully  whether  perfect  love-  or  perfect  friend- 
ship can  exist  at  the  same  time  in  one  person  for  more 
than  one,  even  of  counterparts,  because  the  sympathy 
is  collected  within  the  spiritual  union  first  formed, 
and  even  a  perfect  friend-hip  will  lose  in  its  complete- 
ness if  either  comes  within  the  more  complete  bonds 
of  a  perfect  love.  This  is  even  so  in  the  lower 
average  types,  so  that  we  rarely  ,eee  a  very  strong 
external  friendship  maintained  by  people  who  are 
happily  married  to  natural  counterparts. 

Sigma. 


Those  for  table  use  are  emptied  into  a  simple  glass 
aerating  apparatus,  which  keeps  up  a  con-tant  stream 
of  carbonic  gas,  with  very  litte  attention,  and  as  the 
outside  of  the  reservoir,  as  w*ll  as  the  water 
oaraffes,  are  kept  cool  by  being  enveloped  in  damp 
cloths,  and  are  placed  on  a  shelf  io  a  strong  current 
of  air,  I  have  at  all  times  an  abundant  supply  of,  to 
all  intents,  cold  spring  water  of  the  moat  perfect 
attainable  purity. 

Who  do  not  think  proper  to  adopt  this  system 
must,  if  they  live  in  towns,  be  content  to  imbibe 
diluted  sewage,  or  the  draining*  from  graveyards, 
Ac,  with,  more  or  less,  body  in  it,  as  thecase  may  be. 

Beaujolais. 


[11406. ] — The  "  flexible  power  transmitter"  (uni- 
versal joint,  in  fact)  described  and  illustrated  in  the 
last  issued  No.  of  tho  English  Mechanic  (p.  581) 
is  not  altogether  "  novel  "  Sir  E.  Beckett  says 
("  Clocks  and  Watches,"  1871,  p.  207),  "  I  have  lately 
teen  a  new  kind  of  universal  joiut,  almost  ridicu- 
lously simple,  in  a  universal  or  any-way-pointing 
drill,  called  Morrison's,  from  America.  If  you  tako 
a  common  spiral  wire  bell-spring  and  twirl  one  end 
of  it  while  you  hold  it  bent  at  any  angle,  the  other 
end  will  twirl  uniformly."  St>me  10  years  before 
that  time,  however,  there  appeared  in  the  Engineer 
a  paragraph  as  to  an  American  sheep- shearing 
machine,  in  which  th'iB  universal  joint  was  used  to 
give  motion  to  the  shears  in  any  position.  As  the 
joint  happens  to  be  one  that  I  myself  discovered  some 
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PURE  WATER— FILTERS. 

[11408.] — I  can  indorse  every  word  that  "J.  L." 
states  on  page  54-1  on  the  subject  of  filters.  During 
the  last  40  years  I  have  tried  every  kind  that  has  been 
brought  out,  both  here  and  in  America,  and  have  no 
faith  m  any  of  them. 

Some  will,  it  is  true,  for  a  few  weeks  or  so  remove 
mechanical  impurities  simply  suspended  in  water,  but 
I  do  not  believe  that  any  existing  filter  will  purify 
water  from  sewage  or  from  any  matters  in  chemical 
combination  with  it. 

The  mechanical  principle  is  much  the  same  in  all, 
but  the  pores  of  overy  strainer  (and  filters  are 
nothing  more  than  strainers)  soon  become  clogged 
or  choked  and,  by  degrees,  minute  extraneous  parti- 
cles force  their  way  through  the  filtering  medium,  be 
it  what  it  may,  and  manifest  themselves  plainly  and 
repulsively  euough  to  the  eye,  in  your  decanter, 
which  in  a  week  or  two,  unless  regularly  cleansed, 
will  become  lined  with  a  palpable  film,  showing  that 
the  filter  has  utterly  failed  to  do  its  work. 

Now  I  am  a  great  advocate  for  purity  in  water, 
whether  for  drinking,  washing,  making  tea,  or  soup  ; 
and  my  friends  never  fail  to  exclaim,  as  they  hold 
the  water-bottle  on  my  table  to  the  light,  or  imbibe 
the  delicious  content*:—"  What  delightful  water  ! 
Whence  do  you  get  it  ?  What  spring  do  you  draw  it 
from  ?  How  it  sparkles — and  so  cold  too  !  Is  it 
iced,  or  does  it  come  from  a  deep  well? 

The  answer  is  a  very  simple  one,  and  will  enable 
anylwdy,  at  no  cost  at  all,  if  he  has  a  kitchen  fire 
going,  to  do  likewise. 

I  have  long  since  altogether  discarded  filters  as 
delusions  and  snares,  but,  at  the  back  of  my  kitchen 
grate,  I  have  a  large  inclosed  wrought-iron  boiler. 
From  the  top  of  this  rises  perpendicularly  about  1ft. 
of  ljin.  iron  pipe  with  an  elbow  at  the  end,  to  which 
is  screwed  a  length  of  about  10ft.  more  (lin.)  pipe, 
terminating  in  a  coil  of  about  20ft.  of  Jin.  tin  pipe 
(such  as  ga<fitters  use)  the  coil  or  "  worm  "  being 
fixed  in  an  oaken  tub  that  stands  out  of  the  way,  in 
a  corner  of  my  kitchen.  The  tub  is  raised  about 
18in.  from  the  flags,  and  as  soon  as  the  water  in  the 
boiler  gives  off  steam,  a  gentle  trickle  is  heard  from 
the  extremity  of  the  worm  (provided  for  the  sake  of 
convenience  with  a  gun-metal  cock)  and  the  flow 
continues  all  day,  filling  successively  any  number  of 
jugs  that  may  be  required. 


BALLOONS. 
1 11409.]— TheI  directions  given  at  p.  566  of  this 
volume  will  apply  to  the  making  of 'gas  balloons, 
which  may  be  made  perfectly  well  of  paper,  and  are 
scarcely  worth  the  trouble  and  expense  of  the  method 
pointed  out  by  F.  Beaumont,  at  p.  573,  and, 
when  put  together  and  dry,  may  be  wiped  over  with 
a  thin  indiarubber  varnish,  or  with  drying  oil  only, 
and,  when  varnished,  partially  inflated  with  air,  but 
not  too  full,  till  the  varnish  dries.  The  only  difference 
is,  that  the  curve  of  the  gores  should  be  much  greater 
from  F  and  H  to  G  (p.  566),  than  for  fire-balloons, 
where  they  may  be  straight  lines,  and  the  breadth  of 
the  goro  at  G  not  more  than  from  |  to  J  of  an  inch, 
so  as  to  make  the  neck  about  2in.  in  diameter.  Gas- 
balloons  should  be  sent  off  with  the  neck  open,  or 
they  will  burst  as  thpy  rise. 

For  inflating  fire  and  gas  balloons  the  loop  of  tape 
should  be  hauled  up  to  a  line  stretched  high  enough 
off  the  ground  to  lift  the  neck  conveniently  for 
inflation;  and  it  is  easy  to  arrange  a  wire  pin 
through  the  loop  and  headline,  so  as  to  be  able  to 
pull  the  wire  away  by  a  string  hanging  to  the 
ground,  and  thus  set  the  balloon  free.  Fire-balloons 
are  nearly  always  set  on  fire  by  despatching  them  too 
soon.  There  need  be  no  hurry,  and  the  neck  may  be 
held  extended  about  2ft.  above  the  mouth,  while  the 
pad  of  cotton  with  ppirita  of  wine  is  fastened  into  its 
place  and  lighted.  The  pad  Bhould  be  made  up  and 
fastened  on  with  binding- wire,  and  be  the  shape  of 
the  top  of  a  mushroom.  Let  no  spirits  of  wine 
touch  the  neck  of  the  balloon,  or  it  will  certainly 
take  fire.  Common  brown  cotton  wadding  is  the 
proper  material  for  the  pads. 

The  following  three  sizes  may  be  found  useful,  to 
be  made  of  double  crown  121b.  paper,  each  sheet 
being  20in.  x  30in. : — 

No.  1.  Breadth  of  gore,  13in.  :  length  of  gore, 
58Jin.  (that  is  52in.  for  th  •  chord  of  the  circular  arc, 
and  6Jin.  added  for  the  neck) ;  breadth  of  gore  at 
neck,  3Jin. ;  8  gores  make  the  balloon,  and  1  sheet 
of  paper  laid  down  so  that  A  B  (p.  506),  may  be  30in. , 
will  make  each  gore  ;  Joz.  of  cotton  wadding,  and 
4  fluid  ounces  of  spirits  of  wine  will  inflate  it.  This 
is  the  smallest  size  that  can  be  made,  and  with  good 
spirits  of  wine  will  just  rise — it  will  carry  nothing, 
and  is  perhaps  better  if  made  of  tissue. 

No.  2.  Greatest  breadth  of  g>re,  20 Jin. ;  length  of 
gore,  lift.  3in.  (that  is  10ft.  for  the  chord  of  the  cir- 
cular arc,  and  1ft.  3in.  addwl  for  the  neck) ;  breadth 
of  gore  at  the  neck,  4in. ;  12  gores  make  the  balloon, 
and  3J  sheets  joined  bo  as  to  make  a  sheet  70in.  by 
30in.,  will  make  each  gore  ;  the  line  A  B  to  be  70in. ; 
loz.  of  cotton  and  8oz.  of  spirits  of  wine  will 
inflate  it.  It  will  carry  from  4oz.  to  6oz.,  according 
to  tho  goodness  of  the  spirits  of  wine. 

No.  3.  Greatest  breadth  of  gore  22Jin. :  length  of 
gore,  20ft.  (that  is  18ft.  for  the  chord  of  the  circular 
arc,  and  2ft.  added  for  the  neck) :  breadth  of  gore  at 
the  neck,  4in. ;  18  gores  make  the  balloon,  and  71 
sheets  of  paper  joined  bo  as  to  make  a  sheet  150in. 
by  30in.,  will  make  each  gore  ;  the  line  A  B  to  be 
loOin. ;  5ioz.  of  cotton  and  20  fluid  ounces  of  spirits 
of  wine  inflate  it.  This  balloon  is  the  largest  I  ever 
made,  and  looks  as  well  as  a  real  balloon ;  it  will 
take  up  about  51b.  All  the  directions  above  given 
refer  to  tho  mode  of  describing  the  pattern  gore  at 
p.  102,  Vol.  XIV.  J.  F-  B. 

P  S.  In  my  last,  at  p.  566,  in  the  line  above  the 
figure,  "and  lay"  should  be  "along;"  and  ten 
lines  below  the  figure,  "  parting  "  should  be  "past- 
ing." 


BUTTER-MAKING. 

[11410.]—"  Ploughman  "  (letter  11321,  p.  564) 
is  informed  that  the  dairies  in  this  district  being 
comparatively  small,  no  other  use  is  made  of  the 
buttermilk  at  this  season  of  tho  year  when  it  is  sour 
than  mixing  pigs'  food  with  it ;  therefore,  it  is  not  of 
much  consequence  being  made  thinnor  with  water.  I 
have  sometimes  succeeded  in  winter  when  it  is  sweet 
in  giving  a  few  quarts  away,  but  the  greater  part  is 
put  in  the  swill  barrel  even  in  winter. 

Not  being  willing  to  eat  my  morsel  alone,  I  have 
given  my  brother  readers  the  benefit  of  my  experience  ; 
will  "  Ploughman,"  acting  on  this  principle,  inform 
us  what  we  ean  do  better  with  the  buttermilk  than 
we  do  P  He  must,  however,  understand  that  people 
here  object  to  drink  it,  or  to  use  it  for  any  domestic 
purpose  when  it  is  not  sweet.  W^.^tret^>i^ 
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ELECTRICAL  MACHINES. 

[1HU.T— There  is  something  in  the  letter  of  Mr. 
Scott  I  cannot  quite  understand  :  in  fact,  it  is  quite 
new  to  me  that,  in  the  construction  of  electrical 
machines  "  any  well-seasoned  wood  will  do  much 
better  than  glass."  Now,  we  all  know  that  the 
resistance  of  glass  is  very  much  higher  than  the 
resistance  of  wood — providing  that  the  glass  be 
free,  or  nearly  eo,  from  lead.  Viewed  by  the  light 
of  this  fact,  aad  the  teachings  of  experience,  I  trust 
that  I  am  fully  justified  in  protesting  against  the — 
to  me— hiahly  nonsensical  assertion. 

What  class  of  experiments  does  Mr.  Scott  call 
"usual  experiments ?"  I  think  that — unless  we 
want  child's  play — very  few  instructive  experiments 
can  be  shown  without  now  and  then  having  recourse 
to  the  electricity  from  the  rubber. 

I  would  ask  Mr.  Scott  to  go  through  the  follow- 
ing experiment  at  his  earliest  convenience,  and  let 
us  know  the  result :  —Let  the  machine  be  upon  glass 
supports — height  not  less  than  5in. — rubber  ditto, 
set  up  the  P.C.,  and  attempt  to  evolve  electricity  : 
result,  a  failure  or  nearly  so.  Connect  the  rubber 
by  a  brass  or  other  metal  chain  to  a  pillar  of  seasoned 
wood— length  not  more  than  5in. — work,  and  note 
engtb  of  spark.  Connect  the  rubber  this  time 
to  a  dry  glass  pillar  instead  of  the  wooden  one — 
length  5in.— and  let  us  know  the  difference  in  the 
sparks.  J.  W.  Urquhart. 


EOLLEH  SKATES— PATENTS. 
[11412.  j— As  the  discussion  on  patents  has  arisen 
through  the  success  of  the  Plimpton  skates,  and  we 
have  been  requested  to  believe  that  many  were  on 
precisely  the  same  track  as  Mr.  Plimpton,  when  he 
suddenly  shot  ahead  and  obtained  a  patent,  I  beg 
to  propose  a  problem  for  skate  inventors'  ingenuity 
to  solve.  Singularly  enough  all  these  independent 
inventors  have  never  gone  a  bit  further  than  Mr. 
Plimpton  himself;  the  rockiog-sole,  Ac.,  that  he 
introduced  has  been  "  modified,"  Ac.,  but  no  one  has 
practically  further  improved  roller  skates.  This,  no 
doubt,  is  merely  a  singular  coincidence ;  at  all  events 
we  will  term  it  so.  Now  a  defect  in  roller  skates  is 
in  their  power  of  turning :  on  ice-skates  you  have 
merely  to  tuwt  the  head  and  yon  spin  at  onoe.  Boiler 
skates  require  either  the  fore  or  hind  wheels  to  be 
lifted  and  an  evident  jerk  given  to  the  foot  to  turn, 
which  greatly  detracts  from  that  apparent  absence 
of  all  motive  power  which  makes  figure  skating  most 
graceful.  Let  *ome  inventor  give  us  a  roller  skate 
as  good  as  a  Plimpton  for  learners,  and  yet  upon 
which  we  can  spin  a  "3"  as  easily  as  on  ice.  I  may 
add  I  have  seen  the  "  Stanhope,"  but  that  is  not 
what  I  want.    B.  H.,  Bolr. 

PATENTS. 
[11413-j — Feom  the  correspondence  fan  this  sub- 
ject, it  appears  to  be  thought  that  patentees  get,  or 
nave  the  power  of  getting,  too  much  money  for  their 
inventions.  That  our  patent  laws  are  abused,  and 
are  open  to  improvement,  there  can  be  no  question  ; 
but  to  settle  the  amonnt  of  remuneration  to  the 
inventor  is  surely  beyond  the  power  of  the  law.  Is 
it  not  a  question  of  supply  and  demand  ?  A  patentee 
offers  to  the  public  an  invention  at  a  price  his 
judgment  fixes  ;  the  public,  the  purchasers,  are  the 
judges  of  its  value,  and  will  only  buy  it  if  it  pays 
them ;  and  the  inventor  takes  and  is  entitled  to  what 
the  public  will  give :  the  amonnt  of  remuneration 
depending  on  the  good  judgment  of  the  inventor. 
The  public  not  being  compelled  to  buy  or  use  a 
patented  product,  the  law  cannot  satisfactorily  step  in 
between  buyer  and  seller.  Bailways,  letter-carrying, 
and  telegraphs  are  of  universal  use,  if  not  necessities, 
and  their  regulations  cannot,  to  my  mind,  be 
compared  with  those  of  patents ;  and  no  body  of 
examiners  could  take  the  place  of  the  public,  for 
how  often  a  trivial  invention,  apparently,  proves  its 
value  to  the  public  by  the  large  fortune  it  brings  the 
inventor,  and  tics  vend  ?  Cuah. 


CHEAP  TELESCOPES  AND  WOULD-BE 
TELE8COPI8TS. 

111414.]-"  F-  P.  C."  (11318  p.  564)  has  evi- 
dently misunderstood  the  but-too-much  deserved 
denunciations  of  £5  astronomical  telescopes  by 
"  F.  R.  A.  8."  and  other  correspondents.  He  will 
notice  that  the  ones  mentioned  aro  so-called 
3in.  telescopes,  and  not  2Jin.  Undoubtedly  good 
glasses  of  the  latter  size  can  be  obtained  for 
£5 ;  but  still  I  am  rather  afraid  that  after  they  have 
been  in  use  for  some  time  their  stands  will  become 
(to  quote  a  note  in  Mr.  Browning's  '*  Plea  for  Reflec- 
tors ")  "as  shaky  as  a  fishing-rod."  But  this  is 
not  the  only  fault  of  the  so-called  3in.  telescopes. 
They  are  advertised,  it  will  be  noticed,  as  having  3in. 
object-glasses,  while  the  2{\n.  telescopes  and  a  good 
3in.  telescope  are  advertised  an  having  2Jin.  or  3in. 
clear  aperture  object-glass  (the  italics  are  mine). 
A  telescope  may  have  a  3in.  object-glass  and  at  the 
same  tim«  have  a  clear  aperture  much  less.  For 
instance  in  Vol.  XX.,  p.  79,  answer  to  query  20118, 
we  find  "  3in.  objective  ....  is  equal  to  a 
^ood  2Jin. ;  that  is,  it  onght  to  be,  because  fin.  has 


been  taken  away  from  the  lens  by  the  useof24jin. 
diaphragm."  And  again,  Vol.  XXL,  page  615, 
"M.  D.  E."  (9578)  mentions  a  .£5  teleacopt  in  his 
possession  of  "  2Jin.  aperture  (diametasW),  but 
diminished  by  stops  in  tube  to  2jin.  or  2  7-16in." 
Here,  then,  are  two  cases  at  least  where  the  so-called 
Sin.  and  2fin.  object-glasses  had  in  reality  working 
apertures  of  2$in.  and  2jin.  or  2  7-lGin.  respectively. 
This  is  the  first  fact  that  should  be  noticed.  The  next 
is  that  the  telescopes  in  question  are  sold  for  less 
than  a  good  achromatic  Sin.  aperture  object-glass 
can  be  obtained  for.  I  quote  the  prices  of  one  maker 
(I  must  not  give  the  name)3in.,  Quality  A,  £7  10s. ; 
Quality  B,  £4  10s. ;  Quality  C,  £3 10a.  From  this 
it  will  be  seen  that  the  object-glasses  must  be  of  an 
inferior  quality.  While  mentioning  this  fact  I  might 
as  well  call  attention  to  an  answer  on  p.  132,  Vol. 
XXII.,  from  "  G.  B.,"  advising  "A  Poor  Amateur" 
to  get  an  object-glass  Sin.  in  diameter  for  about  42s. 
Such  a  glass,  I  need  hardly  mention,  would  not  be 
worth  having.  The  "  cheapest "  Sin.  object-glass  I 
have  seen  in  any  catalogue  was  priced  at  3  guineas. 
Another  fault  is,  that  the  "  powers  ( to  quote  Mr. 
Browning's  "  Plea")  of  the  eyepieces  supplied  with 
such  instruments  are  often  absurdly  exaggerated.  In 
one  brought  to  me  for  alteration  I  found  an  eyepiece 
engraved  70  only  magnified  13  diameters."  It  will 
be  also  noticed  that  they  are  never  warranted  to  per- 
form any  tests  of  definition  for  a  telescope  of  such 
an  aperture.  I  give  one  or  two  specimens  extracted 
from  advertisements,  Ac. : — "  Willahow  Jupiter  as 
large  a*  a  plate,  and  will  separate  Saturn's  belt,  Ac." 
"  Shows  most  distinctly  the  double  stars,  Saturn's 
rings,  and  Jupiter's  belts."  There  was  one  advertised 
some  time  ago  warranted  to  divide  i  Ursaa 
Ma  j  oris  and  Castor;  and  another  "2jin.  object- 
glass,  price  £A  10s.,  will  show  Jupiter's  moons." 
Such  was,  I  found,  stadttpg  in  a  shop  window 
within  10  minutes'  walk  from  Newgate,  last  autumn. 
Now  what  on  earth  is  there  in  seeing  "  Jupiter  as 
large  as  a  plate  "  if  the  belts  are  not  shown  P  To 
"  separate  Saturn's  belt "  is  a  rather  questionable 
statement,  and  can  have  very  many  and  very  different 
meanings.  To  "  show  most  distinctly  the  double 
stars  "  is  a  very  wide  statement,  and  could  be  equally 
applied  to  a  telescope  of  lin.  aperture,  and  Saturn's 
ring  and  Jupiter's  belts  can  be  easily  seen  with  a  good 
telescope  with  ljin.  aperture  and  a  power  of  about 
60.  And  as  to  i  Ursaa  M*j8He.that  can  easily  be 
divided  with  1  Jin.  aperture  and  even  smaller  ;  Castor 
I  have  myself  divided  with  a  hand  telescope,  Uiu. 
aperture,  power  55  (of  course  this  was  a  very  difficult 
test).  Jupiter's  moons  can  be  sfien  by  any  one  with 
anything  over  lin.,  while  eoewiave  seen  them  with 
the  naked  eye.  -  / 

Hitherto  I  have  been  speaking  of  Sin.  (or  there- 
abouts) telescopes— now  I  will  say  a  word  or  two 
about  2±in.  telescopes  or  thereabouts. 

Some  few  years  ago  I  purchased  a  2|in.  object- 
glass  (I  did  not  know  much  at  that  time  about 
the  difference  of  quality  in  objectives)  of  a  London 
optician;  the  cost,  including  a  brass  cell,  was 
21a.  6d.  I  mounted  it  in  a  zinc  tube  and  applied 
various  powers  to  it  A  star  of  the  first  or  second 
magnitude  had  the  appearance  of  Fig.  1,  and  all 
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stars  (with  the  exception  of  very  small  ones)  were 
surrounded  with  a  kind  of  nebulous  light  about  21  of 
the  arc  in  diameter.  The  diameter  and  brightness 
of  this  light,  of  course,  varied  in  proportion  to  the 
brightness  of  the  star.  Venus  was  only  seen  once 
and  appeared  well  defined,  but  surrounded  by  this 
troublesome  light.  Not  a  trace  of  Jupiter's  belts 
was  to  be  founfl  ;  Saturn  and  his  ring  appeared  pretty 
well  defined,  lying  on  a  bright  bed  of  this  nebulous 
light.  Amongst  the  double-stars  it  divided  may  be 
mentioned  «  Lyra,  which  simply  appeared  double, 
Castor  (this  feat  it  only  accomplished  once  or  twice), 
0  Cygni,  and  Cor.  Carol  i.  The  companions  of  y  Del- 
phinis,  i  Ursa?  Majoris,  and  y  Leonis  were  never 
seen.  Let  this  be  a  warning  to  amateurs  never  to 
purchase  "  cheap  "  telescopes. 

If  the  maker  of  a  2Jin.  telescope  will  not  warrant 
it  to  dmde  at  least  »  Serpen tis,  y  Leonis,  t  Herculis, 
f*  Draconis,  (  Aquarii,  and  a  Piseium ;  or  a  3in.  6 
Leonis,  and  t'  Lyra,  don't  under  any  conditions 
whatever  purchase  it.  I  find  the  foregoing  and  also 
«'  and  i*  Lyra,  •  Bodtis,  6  Leonis,  and  many  others 
quite  easy  objects  with  my  capital  2$ in.  aperture 
with  132  power,  ►»  Scorpii  elongated  with  132.  I 
may  now  mention  that  this  object-glass  cost  half  as 
much  as  most  of  the  so-called  "  cheap  "  3in.  tele- 
scopes do  when  mounted,  and  is  mounted  in  a  com- 
mon piece  of  zinc  piping  with  a  tin  "  collar  "  at  the 
object-end,  into  which  the  oell  of  the  object-glass 
slips.  Fitting  over  this  tubing  is  another  piece 
which  projects  about  6in.  beyond  the  object-glass  ; 
this  acts  as  a  "  dew-cap,"  and  keeps  the  lens  free 
from  moisture.  I  have  a  cap  to  fit  over  this  and 
protect  the  glass  from  dust  when  not  in  use.   At  the 


other  end  of  the  tube  is  a  tin'eap ;  central  on  this n> 
fixed  a  set  of  sliding  tubes  (taken  off  a  small  10s.  6£ 
landscape  glass)  to  take  the  eyepieces.  I  bops  tfca» 
f ew  notes  may  prove  useful  to  some  at  least  of  row 
readers.  Frank  Dennett 


ON  PLACING  IN  A  SQUARE  AN  EVE! 
NUMBER  OF  TERMS  SO  THAT  THI 
SUM  OF  THE  NUMBERS  IN  BVKBT 
LINE  MAY  BE  THE  8AME.-V. 
[11415. ] — I  will  now  endeavour  to  show  bow  the 
series  of  numbers  1  to  64  may  be  arranged  in» 
square  in  such  a  way  that  the  sum  of  the  nnmbas 
in  any  line,  column,  or  diagonal  shall  be  the  tsne- 
viz.,  260.  I  first  make  a  square  with  tbe6gami 
1  to  8,  writing  them  down  eight  times ;  and,  tins 
there  may  be  a  regular  progression  of  terms  is  as* 
of  the  diagonals,  I  place  the  terms  of  the  uppermost 
line  in  the  following  order  :— 1,  4,  8,  5,  3,  2,  6,  T 
Writing  the  first  half  of  the  top  line  under  the  sewo^ 
and  the  second  under  the  first,  I  form  the  weoni 
line.  The  third  I  make  by  writing  the  four  qosrten 
of  the  second  in  the  order  2, 1 ,  4,  3.  For  thefovtlt 
line  I  write  the  four  quarters  of  the  first  in  the  use 
order— 2, 1,  4,  3— or  the  first  half  of  the  third  li» 
under  second,  and  the  second  under  the  first  For 
the  remaining  lines  I  simply  write  the  first,  secood,, 
third,  and  fourth  backwards,  as  in  (a). 

(«) 
5  3 
7 
2 
4 
3 
1 
8 
6 


Now  the  first  column  containing  all  numbers  from 
1  to  8,  I  add  8  to  each  term  in  the  second  colnno, 
16  to  each  in  the  third,  and  so  on,  as  in  (o)  that  ill 
numbers  from  1  to  64  may  appear  in  the  final  remit. 

(6) 

1  4-4-8  8  +  16  5  +  24  3  +  32  2  +  40  6+48  7  +  56 

5  2+8  6+16  7+24  1+32  4+40  8+48  5+56 

6  7+8  3+16  2+24  8+32  5+40  1+48  4+5C 
8  5+8  1  +  16  4+24  6+32  7+40  3+48  2  +  56 

7  6+8  2  +  16  3+24  5+32  8+40  4+48  1+W 
5  8+8  4+16  1+24  7+32  6+40  2+48  3+56 
4  1+8  5+16  8+24  2+32  3+40  7+48  6+56 

2  3+8  7+16  6+24  4+82  1+40  5+48  8+56 

Now,  if  these  terms  were  added  without  the  ngot 
the  lines  would  all  be  equal,  and  the  sum  of  the 
number*  in  either  diagonal  would  be  equal  to  the 
sum  of  those  in  any  line ;  every  number  from  1  to  64 
would  appear  in  the  work ;  but  the  sums  of  the 
numbers  in  all  the  columns  would  be  different.  The 
columns,  therefore,  must  be  equalised,  and  that 
must  be  done  without  increasing  or  diminishing  thf 
sum  of  the  terms  in  any  line,  without  causing  any  at 
the  64  terms  to  be  omitted  at  last,  and,  if  potable, 
without  interfering  with  the  diagoaals. 

I  make  the  first  and  eighth  columns  equal  by 
removing  the  56  from  each  of  the  four  terms  5, 4, 3y 
and  6  in  the  latter,  and  adding  56  to  each  of  the  four 
terms  3,  6,  5,  and  4  in  the  former.  The  second  *d 
seventh  columns  I  rectify  by  writing  48  instead  of  8 
by  each  of  the  terms  4,  5,  6,  and  3  in  the  one,  ssi 
putting  8  in  place  of  48  by  each  of  the  terms  6,  3,4, 
and  5  in  the  other.  Columns  3  and  6 1  put  right  by 
a  similar  change  of  numbers,  and  in  the  same  wsj  I 
make  the  fourth  and  fifth  columns  equal,  as  in  («)• 

(c) 

1  4  +  48  8  +  40  5  +  24  3  +32  2  +  16  6  +  8  7+56 
3+56  2+  8  6  +  16  7+32  1+24  4+40  8+48  5 
6+56  7+  8  3+16  2+32  8+24  5+40  1+48  4 

8        5+48  1+40  4+24  6  +  32  7  +  16  3+  8  2+56 
7        6  +  48  2  +  40  3  +  24  5  +  32  8+16  4  +  8  l+» 
5+56  8+  8  4+16  1+32  7+24  6+40  2+48  3 
4  +  56  1+  8  5  +  16  8+32  2+24  3+40  7+48  6 

2  3  +  48  7  +  40  6  +  24  4  +  32  1+16  5  +  8  8+56 

Adding  the  two  sets  of  terms  without  the  sign  the 
result  is  the  square  (d),  as  given  below. 

1  52  48   29  35   18   14  63 

59  10  2239254456  5 
62   15   19   34  32   45  49  4 

8  53  41  28  88   23   11  58 

7  54  42  27  37   24   12  57 

61  16  20  33  31   46  50  3 

60  9  21  40264355  6 

2  51  47  30  36   17   13  64 

In  this  arrangement  the  horizontal,  vertical,  wj 
diagonal  lines  are  all  equal,  the  sum  of  the  termi  » 
each  being  260.  In  this  respect,  too,  the iW 
quarters  of  the  square  are  all  equal  to  each  otner-- 
the  half-quarters  are  all  equal,  the  half-lines  except 
diagonals)  are  all  equal,  and  so  are  the  haH-colnm^ 
The  32  terms  forming  the  diagonals  of  the  war 
quarters  are  together  equal  to  the  32  forming  l» 
lines  or  columns.  Again,  in  any  colnms,  or  in  »J 
line  (except  diagonals),  the  sum  of  the  odd 
is  to  the  sum  of  the  even  one*  as  the  sum  of  all 
odd  numbers  in  the  square  is  to  a»  the  oven  r 
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».«.,  as  32  to  33.  It  may  be  observed  also  that  tbe 
odd  and  even  numbers  have  such  positions  in  the 
square  that  every  line,  column,  and  diagonal  has 
four  of  each  sort,  and  every  half-line,  half-column 
of  half-diagonal  two.  And,  further,  the  two  odd  or 
even  numbers  in  tbe  npper  half  of  any  columns  are 
together  equal  to  the  two  odd  or  even  numbers  in 
tbe  lower  half  of  the  column  next  before  or  after  it. 

Taking  tbe  four  terms  28,  38,  27,  37,  in  the  middle 
as  one  set,  the  12  about  them  as  another,  the  20 
ontside  these  again  as  a  third,  and  the  28  at  the 
outside  of  the  square  as  a  fourth,  then  the  sums  of 
the  numbers  in  these  four  sets  are  to  each  other  as 
tbe  odd  numbers  1,  3,  5,  7.  And  in  these  four  sets 
I  remark  the  same  constant  ratio  or  proportion  of 
tbe  odd  numbers  to  the  even  ones  which  was 
observed  in  the  lines  and  columns. 

On  one  side  of  each  diagonal,  and  parallel  to  it,  is 
a  row  of  7  odd  numbers  ;  on  the  other  side  a  row  of 
7  even  ones.  The  28  terms  in  these  rows  are  to- 
gether equal  to  the  28  on  the  outside  of  the  square, 
the  ratio  of  odd  tern.s  to  even  ones  being,  as  in  the 
whole  square,  as  32  to  33.  J.  H.  W. 


wire  by  means  of  a  fine  broach,  obtainable  at  any 
watchmaker's  tool-shop  at  a  trifling  cost.  Great 
care  is  necessary  in  fitting  these  wires,  as,  unless 
they  are  neatly  fitted,  there  will  be  an  escape  of 
wind,  and  the  work  will  have  to  be  done  over  again. 
A  piece  of  deal  is  then  glued  along,  overlapping 
each  edge  of  the  brass,  aa  shown  at  G.  Fig.  2  is 
the  roller  board,  which  opens  the  pallets  for  the 
6  bass  pipes  which  stand  at  the  right-hand  side  of 
the  organ,  these  pipes  being  C  C  g,  DD|,  F  F,  G, 
A,  and  B.  Fig.  3  is  the  end  view  of  roller-board, 
the  three  top  rollers  being  fixed  in  the  studs.  The 
three  bottom  rollers  are  shown  in  position  without 
the  studs.    The  rollers  are  made  of  deal,  Fig.  4 


WOMAN'S  FRIEND. 

[11416. J— My  attention  is  drawn  to  the  surprise 
and  desire  of  your  correspondent  (letter  11322)  as  to 
the  "  Marvellous"  washer,  and  I  am  ready  to  try 
whether  he  has  got  the  best  thing  and  his  belief  is 
correct.  I  do  not  wish  to  take  snch  an  unfair 
advantage  a*  he  suggests — viz. ,  0  washers  against 
1  j  bnt  I  am  prepared  for  a  "  fair  fight,  washer 
against  washer,  simple  as  it  seems — 35s.  against 
130s" — what  a  difference !— for  quantity,  quality, 
and  time  of  work — the  clothes  to  be  dirty,"  in 
every  sense  of  the  word,  and  not  half  washed  before 
the  contest,  as  in  some  public  displays  I  have  seen  ; 
the  contest  to  be  subject  to  good,  sound,  and  fair 
judgment,  as  at  Blackburn  show,  where  the  judges 
supplied  water,  soap,  and  clothes  to  each  com- 
petitor. The  contest  to  be  for  a  gold  medal  or 
piece  of  plate,  with  inscription,  value 

Oldham.  W.  Fletcher. 

[We  Buppo°e  we  are  bound  to  allow  this  reply  to 
H.  T.  Barber's  challenge  to  appear;  but  any  fur- 
ther correspondence  as  to  the  proposed  competition 
can  only  appear  as  an  advertisement- — Ed.] 


SPECIMENS  OF  TURNED  WORK. 
["11417.] — As  a  turner  with  the  ornamental  lathe  I 
find  great  difficulty  in  obtaining  suitable  patterns  to 
work,  as,  unfortunately,  I  am  not  gifted  with  suffi- 
cient artistic  geniuB  to  design  myself.  On  page  372 
of  your  Xlth  Vol.  for  July,  1870,  Mr.  J.  H.  Morgan, 
of  Parkland,  Clifton,  published  two  specimens  of  his 
work,  which  are  admirably  designed  and  effectively 
ornamented,  and  I  succeeded  in  copying  them  suc- 
cessfully. Since  then  T  have  not  seen  any  similar 
work  illustrated  in  the  Mechanic,  and  in  asking 
that  gentleman  or  any  one  else  to  give  your  readers 
the  benefit  of  some  of  his  more  recent  work  I  trust 
I  am  not  taking  too  great  a  liberty,  and  am  eertain 
his  kind  compliance  weuld  confer  a  great  favour  on 
many  of  your  readers  besides 

Subscriber  from  Xlth  Vol. 


IMPROVED  BICYCLE. 

[11418.] — "  Slidevalve,"  (let.  11334)  shows  a 
very  unpractical  way  of  getting  at  a  large  driving- 
wheel  for  a  bicycle.  I  saw  one  in  this  part  of  the  world 
the  other  day  that  had  a  driving-wheel  of  quite  Gf  t. ,  if 
not  more,  diameter.  The  motion  of  the  feet,  the  driver 
aittiug  over  the  driving-wheel,  was  straight  up  and 
down,  small  connecting-rods  imparting  the  motion  to 
the  cranks.  The  owner  (and  maker)  had  done, 
accordins»  to  report,  40  kilometres  in  very  respect- 
able time;  but  I  may  bIbo  say  that  I  saw  the 
machine  being  altered  into  a  "  three-wheeler,"  it 
being  found  troublesome  to  manage  as  a  bicyclo. 

Limoges,  Fiance,  Aug.  17, 1876.  Cush. 


AND 


ORGAN   BUILD INO— THE  KEYS 
KEY  ACTION. 

T11419.] — Fiat' M  1  represents  the  wind- chest, 
keys,  Ac.,  complete.  A  is  a  pipe  foot,  showing  it* 
position  on  the  soundboard,  and  the  wind-hole  into  the 
channels  below  ;  B.  the  pallets,  to  be  made  of  very  dry 
pine,  Jin.  thick  ;  C,  a  pieco  of  Jin.  deal  running  from 
end  to  end  of  the  wind-chest  across  tbe  bars,  for  the 
heels  of  the  pallets  to  rest  on  ;  D,  a  piece  of  Jin. 
deal  running  along  on  top  of  the  pallet  leathers  to 
keep  them  firm;  E,  a  piece  of  jin.  deal,  l}in. 
broad,  slipped  in  a  notch  at  each  end  cut  ia  the 
cheeks  of  wind-chest,  inside  only  (this  is  the  pallet- 
guard,  to  prevent  the  pallets  being  drawn  down  too 
for);  F,  tbe  pull- wires,  which  should  be  made  of 
No.  18  soft  steel  wire ;  these  wires  pass  through 
to  the  lower  board  of  wind-chest  by  a  iin.  hole 
being  bored  opposite  each  pallet.  These  holes  are 
covered  with  a  strip  of  thin  sheet  brass  (about  the 
substance  of  ordinary  sheet  tin),  ruuuing  the  whole 
length  of  chest.  This  brass  is  then  pierced  opposite 
each  pallet,  and  the  holes  widened  to  take  the  pull- 


being  half  the  full  size,  with  roller  arm  mortised 
in  it,  H.  This  arm  iB  make  of  bay- wood,  with  a 
hole  bored  in  for  wire  of  sticker,  as  shown.  Fig.  5 
is  a  roller  stud  (bay-wood),  half  full  size.  This 
should  be  bored  at  one  side  with  a  bradawl  a  little 
larger  than  the  wire  intended  for  centre  of  rolller 
(Fig.  4).  The  other  side  should  be  bored  with  Jin. 
bitt  and  a  piece  of  cloth  drawn  through  to  form  a 
bush.  The  rest  of  the  drawing,  I  think,  will 
explain  itself,  with  careful  examination.  In  the 
event  of  a  sliding  keyboard  the  only  difference  is 
that  the  stickers— S,  Fig.  1 — are  rounded  and 
black-leaded,  and  work  through  a  board,  shown  at 
Fi«.  6,  a  wedge  being  glued  on  each  key,  and  covered 
with  leather,  the  smooth  side  out,  aud  black-leaded. 

Organ  Building— The  Pedals  and  Pedal 
Action— A  Correction. 

In  the  first  place,  I  omitted  to  mention  in  my 
description  of  the  pedals  and  action  (p.  553)  that 
Figs.  2,  3,  4,  and  5  were  drawn  to  tin.  size.  Fig.  6 
is  said  to  bo  drawn  full  size,  which  really  was  the 
case  when  I  drew  it ;  but  it  has  been  reduced  to 
half  the  size.  In  the  8th  line  in  the  right-hand 
column  the  word  "  attain  "  should  be  "  allow."  The 
latter  part  of  right-hand  column,  commencing  at  the 
middle  of  the  12th  line  from  drawing,  should  read 
thus:— "This  rail  may  be  made  any  length,  to 
reach  any  other  rail  in  the  organ  which  may  be 
found  convenient  to  screw  it  to-  The  left  end  of 
the  backfall  rail  is  coupled  to  the  square  or  crank, 
i;  "  (and  so  on). 

Liverpool.  J-  Kelly. 

MU8ICAL  EDUCATION  IN  ENGLAND. 

[11420.] — I  believe  there  never  was  a  time  in 
the  history  of  nations  when  critics  could  not  be 
found  to  declare  that  their  own  people  and  kindred 
were  behind  every  other  people  aud  kindred  in  some 
particular  upon  which  the  said  critic  felt  himself 
competent  to  pronounce  a  judgment.  We  know  how 
bitterly  the  author  of  the  "  Devin  du  Village  "  was 
accustomed  to  speak  of  French  music,  and  how  ho 
never  consciously  lost  an  opportunity  of  decrying  it 
in  favour  of  its  Italian  rival.  Yet  is  the  beginning 
of  the  very  same  century  which  saw  the  publication 
of  the  "Letter  on  French  Music"  (and  all  the  sly 
insinuations  in  favour  of  the  Italian  compositions 
which  fill  the  famous  dictionary),  the  wits  of  England 
were  ridiculing  the  Italian  opera  and  Italian  music 
generally  as  being  unsuited  and  distasteful  to 
English  ears.  Even  in  those  days  when  English 
musicians  were  acknowledged  to  be  unrivalled  in 
one  branch,  at  least,  of  musical  composition,  and 
the  whole  nation,  from  the  King  to  the  cowherd, 


was  as  musical  as  a  thorough  love  of  music  and  a 
competent  knowledge  of  musical  notation  and  ex- 
pression could  make  it,  even  in  those  days  critics 
were  not  wanting  to  deride  the  English  school,  and 
to  point  with  admiring  eyes  to  tbe  grimacing  gym- 
nasts of  Florence  and  Naples.  The  Italian  fan- 
tasias beat  out  the  glees  and  the  madrigals,  but 
even  the  foreign  importation  wa3  improved  in  native 
hands,  and  it  became  an  accepted  saying,  whicb 
every  day's  experience  was  supposed  to  justify,  that 
Italy  was  the  mother  of  vocalists,  but  England  gave 
birth  to  the  best  instrumentalists. 

This  leads  me  to  the  point— What  do  we  mean  by 
musical  "  education '("  Is  it  not  tbe  drawing  out, 
development,  improvement  of  natural  gifts,  and 
talents  ?  Take  an  Italian  peasant,  favoured  by  hia 
happy  climate,  and  other  ameliorating  circumstances 
and  cause  him  to  sing,  with  all  his  native  fire,  some 
scrap  of  operatic  melody  which  he  has  picked  up 
entirely  by  ear,  and  which  he  retails  like  a  gifted 
and  intelligent  parrot.  Then  take  an  English 
mechanic,  whose  voice  has  been  tuned  by  centuries 
of  fog  and  rime,  and  cause  him  to  sing  some  simple 
melody  from  a  copy  which  he  has  never  seen  before, 
with  an  accurate,  tuneful  rendering,  just  to  the  com- 
poser and  pleasing  to.  the  listener  (though  perhaps 
altogether  destitute  of  that  fiery  intensity  and 
dulcet  softness  characterising  the  vocalisation  of  the 
Italian  peasant),  which  of  these  two  men  would  pro- 
perly be  called  the  educated  man  ?  Is  it  he  who  has 
merely  practised  his  natural  talent  for  mimicry,  to 
satisfy  his  sensuous  longing  for  sweet  sounds,  or  is 
it  the  man  whoso  love  of  music  has  led  him  to  the 
study  of  it  as  an  art,  and  whose  voice,  and  ear,  and 
eye  have  all  had  to  be  trained,  almost  against 
nature,  and  at  an  immense  cost  in  time  and  trouble  ? 
Would  you  stigmatise  the  nation  which  accomplishes 
the  lattei  task  as  being  anywhere  in  the  rear  of 
those  more  favoured  countries  which  use  their 
natural  gifts  just  as  they  come  to  hand,  without  a 
shadow  of  thought  orpaini?  Would  you  imagine 
the  study  of  agriculture  to  be  most  sedulously  pur- 
sued in  countries  whose  soil  has  merely  to  be  tickled 
with  a  straw  in  order  to  laugh  with  a  harvestr-as 
somebody  says  somewhere— or  would  it  be  in  that 
country  whose  bare  and  rocky  bosom  has.  with 
infinite  care  and  labour,  been  made  to  yield  food  in 
generous  abundance  for  its  industrious  population  ? 
For  it  is  not  a  question  which  country  has  been 
most  richly  endowed— which  can  produce  the  most 
luscious  fruits  without  care  or  labour  on  the  part  of 
man,  but  the  question  is,  which  has  to  labour  most 
zealously  to  produce  any  fruit  at  all ;  and  to  the 
latter,  certainly,  if  it  can  point  to  a  well-fed  popu- 
lation and  a  suiting  harvest,  must  the  palm  of 
superior  industry  and  study  of  natural  laws  be 
given.  It  is  just  so,  it  appears  to  me,  with  this 
question  of  musical  education.  Never  mind  whether 
the  inhabitants  of  certain  nations  possess  by  nature 
great  musical  taste  and  beautiful  voices  ;  but  look 
whether  the  people  of  less  favoured  regions  have 
managed,  and  do  manage,  to  produce  exhibitions  of 
musical  taste  and  progress  equal  in  many  cases  to 
their  more  favoured  rivals,  and  in  the  majority  of 
cases  but  a  short  distance  behind  them,  and,  if  such 
is  the  case,  cheerfully  acknowledge  the  great  pains 
and  labour  bestowed,  without  vaunting  unnecessarily 
and  insultingly  the  superior  qualificationa  of  the 
lucky  lazy  ones. 

The  idea  of  the  gifted  Italian  peasant,  hinted  at 
above,  is  purely  imaginary,  so  far  as  I  am  con- 
cerned in  his  creation.  I  never  met  with  such  a 
personage.  I  have  met  with  a  number  of  Italians 
of  all  classes,  aud  among  them  some  very  beautiful 
singers,  but  I  cannot  recall  to  mind  any  instances 
of  non- professional  singers  or  instrumentalists  who 
sang  or  played  by  note,  or  who  had  any  decent 
smattering  of  musical  science,  such  as  may  be  found 
in  any  village  music  society  in  England.  Doubtless 
these  dulcet-toned  peasants  do  exist,  but  I  suppose 
they  are  averse  to  expatriate  themselves,  and  that 
those  howling  dancing  creatures  whom  we  meet 
with  in  our  foggv  Britain,  have  been  driven  out  ot 
their  musical  Italy  as  a  disgrace  to  tbe  country. 
Tbe  "  hurdy-gurdy,"  also,  is  not,  I  bebeve,  tole- 
rated in  Italy,  nor  the  bag-pipes.  But,  were  the 
people  of  Italy  ever  so  gifted  by  nature  with  tbe 
faculty  of  song,  they  could  claim  no  more  credit  for 
that  than  for  the  shape  of  their  noses,  or  the  colour 
of  their  eyes.  The  credit  is  due,  as  I  have  already 
maintained,  to  that  nation  which  is  daily  putting  its 
shoulder  to  the  wheel  to  counteract  the  effects  of 
climate,  poverty,  and  natural  disposition.  We  are 
as  nature  made  us-  If  we  are  unmusical  or  lacking 
in  delicacy  of  musical  taite  and  perception,  it  is  our 
misfortune  and  not  our  fault  ;  and,  at  all  eventa, 
we  are  working  harder  than  any  other  country  to 
overcome  our  natural  deficiencies.  It  is  cruel  of 
those  nations  to  laupb  at  us  for  a  non-musical 
people,  who  send  over  tribes  of  leeches  to  fatten 
on  our  love  and  admiration  !of  music,  both 
as  an  art  and  a  science.  But,  for  myself 
I  do  not  believe  in  all  this  jargon  of  musical 
taste  and  delicacy  of  perception,  nor  do  I  admire 
the  effects  of  those  superior  natural  endowments  m 
the  exhibitions  of  their  happy  possessors.  'Feeling 
and  dramatic  intensity  are  two  excellent  things,  but 
Englishmen  do  not  ordinarily  like  an  exaggeration 
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of  other.  For  my  pari,  I  ean  seldom  Ultra  with 
pleasure  to  Italian  or  French  performances,  for  the 
simple  reason  that  the  performer  nearly  always 
thrusts  his  own  individuality  between  me  and  the 
music  I  want  to  listen  to  the  music,  and  I  am  un- 
n erred  by  aseriee  of  passionate  contortions,  grimaces, 
flourishes,  and  graces,  which  wonW  be  ridicu- 
lone  if  they  were  not  so  annoying.  I  am  aware  that 
something  of  the  same  kind  (though  without  limit 
as  to  nationality)  has  been  said  by  Goetbe,  and  by 
others  after  him.  Hildebrand,  in  one  of  his  clever 
"  Scenes  de  la  Vie  Hollandaise,"  makes  the  sugges- 
tion that  all  the  many  movements  of  the  jaws,  of 
the  eyes,  the  legs,  the  hands,  which  distract  more  or 
less  the  attention  of  the  audience  during  the  exhibi- 
bition  of  a  complete  orchestra  should  be  hidden 
from  the  pnblio  gaze  by  means  of  a  screen.  We 
should  hear  the  dulcet  sounds  issuing,  as  it  were, 
from  the  depths  of  some  mysterious  retreat,  or  with  a 
bandage  over  our  eyes  says  he  ;  and  this  passage 
often  comes  into  my  mind  when  listening  to  what  is 
called  "  impassioned  singing,"  and  "  dramatic 
intensity  of  expression."  Take  away  from  the 
linger  every  means  of  appealing  to  an  v.  other  sense 
than  that  of  hearing,  and  perhaps  the  great  differ- 
ence which  is  insisted  on  between  the  Italian  music 
and  oar  own  would  be  very  considerably  diminished. 
But  whether  this  be  so  or  not  does  not  touch  the 
main  Question  : "  Is  musical  educat  ion  in  England  in 
a  flourishing  progressive  state  ?"  I  say  "Yes,"  to 
this  question ;  and  when  the  second  question  ia  put, 
"  Has  England  any  reason  to  be  ashamed  of  her 
musical  attainments,  as  compared  with  other 
nations  ?"  I  answer  emphatically  "  No." 

I  concede  all  that  Mr.  Bottone  urges  so  eloquently 
in  favour  of  the  superior  charms  of  Italian  singing. 
But,  as  I  have  already  said  more  than  onoe,  the 
question  lies  not  there.  I  shall  not  be  so  foolish  as 
to  say  that  England  baa  no  horticultural  science, 
nor  gastronomical  taste,  because  her  soil  will  not 
produce  the  splendid  luscious  fruits  of  tropical 
climes.  I  look  at  what  she  does  produce,  and  at 
the  skill  and  labour  required  to  produce  it,  and  I 
judge  her  taste  and  industry  accordingly.  If  we 
proceed  upon  this  same  method  of  judging,  in  the 
matter  of  musical  education,  we  are  bound,  I  think, 
to  admit  that  England  has  done  wonders  in  the  way 
of  musical  progress,  and  that,  judged  by  compara- 
tive results,  she  has  worked  harder,  more  devotedly, 
more  intelligently  than  the  most  favoured  of  her 
rivals. 

Mr.  Bottone  ia  a  lover  of  Italian  music,  and  he 
argues  forcibly,  and  from  a  rational  and  intelligent 
standpoint;  but  there  are  many  others  abroad  in 
the  world  who  raise  the  same  cry  of  depreciation 
without  rhyme  or  reason  so  far  as  they  are  indi- 
vidually concerned.  To  such  people  I  would  recom- 
mend the  following  sharp  reproof  of  Matthew  Locke  : 
"  And  for  those  mountebanks  of  wit,  who  think 
it  necessary  to  disparage  all  they  meet  with  of  their 
own  countrymen's,  because  there  have  been  and  are 
some  excellent  things  done  by  strangers,  I  shall 
make  bold  to  tell  them  (and  I  hope  my  known 
experience  in  this  science  will  enforce  them  to  con- 
feu  me  a  competent  judge)  that  I  never  yet  saw 
any  Forain  Instrumental  Composition  (a  few  French 
oorants  excepted)  worthy  an  Englishman's  tran- 
scribing." This  was  written  more  than  two  cen- 
turies ago,  but  I  should  not  wonder  if  it  were  nearly 
as  true  now  as  then.  E.  J.  F. 

L1M21J-I  havb  noticed  "Saul  Bymee's"  eodea- 
vonrs  to  get  an  idea  as  to  how  far  Mr.  Cole  ia  justi- 
fied in  his  assertion  as  to  the  state  of  our  musical 
education  at  the  present.  I  think  that  Selimo 
Bottone  is  not  exactly  at  the  groundwork  of  what 
renders  the  Italians  a  musical  people.  I  think  that 
Italians,  both  as  musical  and  instrumental  people, 
are  not  faithful  to  rendering  the  music  of  composers 
as  the  composer  would  wish.  Witness  the  many 
difficulties  Rossini  had  to  contend  with  through  the 
blind  conceit  of  his  vocalists.  Musical  people  in  our 
own  country  (the  true  musical  people),  the  shilling 
masses,  will  not  allow  the  composer  to  be  hidden  by 
the  vocalist,  and  on  that  account  I  am  certain  we  get 
the  best  renderings  of  all  masters  in  our  own 
country.  There  is  also  another  thing  that  depre- 
ciates the  musical  average  of  our  country — vis., 
English  vocalists  under  foreign  names.  With  such 
British  musicals  as  Arabella  Goddard,  Zimmerman, 
Patey,  Beeves,  and  8aotiey,  we  have  a  great  proof 
against  climatic  influences.  Elegie. 


[11422.1—1  eats  very  little  to  add  or  modify  in 
my  last  letter  on  this  subject,  but  for  fear  of  being 
misunderstood  I  will  remove  some  misconceptions 
which  hare  apparently  crept  into  the  minds  of 
"  Saul  Rymea"  and  Geo.  Weaver.  To  the  first 
I  would  point  out  that  it  was  he  who  first  mooted 
the  point  of  numbers.  But  I  believe  I  am  about 
right  when  I  say  that  apart  from  number  the  quality 
of  Continental  music  is  also  better,  and  the  best 
proof  of  this  is,  I  think,  to  be  found  in  the  fact  that 
a  great  deal  of  Continental  operatic  mnsie  is  appre- 
ciated here,  to  the  exclusion  of  English  operas.  But 
T  do  not  like  to  press  this  point,  as  some  may  think 
'•  is  national  prejudice.   But  to  Mr.  Weaver  I  must 


reply  that  I  do  not  for  an  instant  think  that  English 
musical  education  is  "  unsatisfactory  or  incomplete." 
Far  from  it ;  I  believe  music  is  much  more  studied 
here  than  it  ia  on  the  Continent.  Certainly  a  know- 
ledge of  theoretical  music,  thorough  bass,  the  power 
of  reading  at  sight,  Ac  ,  is  much  more  common  here 
than  in  Italy.  On  the  other  hand  I  do  not  think  he 
acts  fairly  in  comparing  Verdi's  productions  with 
Caloott's  "  Forgive,  blest  shade,"  or  supposing  that 
we  Italians  have  no  simple  popular  ballads,  because 
they  are  not  known  here.  He  might  as  well  compare 
Milton  with  Sheridan,  as  compare  Verdi  and  Calcott. 
No !  with  such  ballads  as  "  Robin  Adair."  "  Auld 
Robin  Gray,"  Ac,  lot  him  compare  the  Neapolitan 
and  Venetian  ballads,  or  even  the  Piedmonteee,  of 
which  I  shall  be  glad  to  furnish  him  with  a  selection, 
and  with  sacred  or  semi-sacred  pieces  let  him  com- 
pare similar  pieces  by  Italian  composers,  and  then, 
and  only  then,  will  he  be  justified  in  saying  that 
"  majestic  simplicity "  is  the  characteristic  of 
English  music  alone,  or  that "  a  vast  gulf  "  separates 
the  two  styles.  I  skid,  and  must  still  repeat,  it  is 
not  the  music  that  is  faulty,  still  less  the  execution 
of  the  musicians — it  is  the  monotonous  or  rather 
scientific  rendering  that  admits  of  improvement  on 
this  side  of  the  Channel.  When  I  hear  the  gene- 
rality of  English  performers  executing  music,  vocal  or 
otherwise,  they  produce  the  same  effect  on  me  as  a 
certain  Italian  artist  did  on  the  British  public  when 
rendering  Hamlet  or  King  Lear. 

8.  Bottone. 


HANDY  GABDEN  FORK. 
[11423.]— Ons  of  my  hobbies  is  making  grass 
banks,  of  which  I  have  made  half  a  dosen  at  various 
times,  covering  them  with  a  thick  crop  of  grass  in 
a  month,  any  time  between  spring  and  autumn. 
My  latest  achievement  was  a  bank  thrown  up  against 
thu  wall  the  whole  length  of  one  end  of  a  garden, 
2ift.  from  the  wall  at  the  base,  4ft.  high,  and  6in. 
broad  at  the  top.  To  attain  this  steepness  I  had, 
towards  the  finish,  to  beat  down  each  spadeful  of 
mould  as  thrown  up,  to  prevent  its  falling 
down  again,  which  made  the  bank  so  hard 
that  it  was  necessary  to  loosen  the  mould  before 
sowing  the  seed ;  and  the  difficulty  was  to  find  a 
suitable  tool,  and  to  keep  the  mould  in  place  during 
the  process.  Having  at  hand  a  small  piece  of  }in. 
deal  board,  I  out  some  iron  meat  skewers  into  Sin. 
lengths,  pointed  them  at  both  ends,  bored  holes  }in. 
apart  at  one  end  of  the  board,  and  inserted  them 
therein,  driving  them  firmly  in  lin.,  leaving  2in. 
exposed.  Then  cutting  away  the  wood  to  form  a 
handle,  in  an  hour  I  had  made  a  fork  like  the  en- 
graving, with  which  the  bank  was  quickly  dag  over 


to  the  depth  of  two  inches,  the  mould  being  kept  in 
place  by  the  left  hand.  This  implement  has  proved 
so  useful  for  prodding  and  loosening  the  mould 
round  plants — especially  scarlet  runners,  peas,  and 
other  things  grown  in  rows,  which  require  the 
mould  continually  loosened  round  the  roots,  to 
retain  the  moisture  whioh  would  otherwise  run  off— 
that  I  can  recommend  it  to  the  notice  of  our 
gardening  friends.  Its  short  handle  and  thin 
prongs  admit  of  its  being  inserted  perpendicularly 
into  the  smallest  space  without  damage  to  roots  or 
foliage,  and  it  can  be  made  with  any  number  of 
prongs,  of  any  length  and  thickness.       I.  V.  V. 


DTAMAONETI8M. 
[11434.}— Having" waited  Borne  considerable  time 
in  vain  to  see  what  "  Eclectic  us  "  would  say  in  reply 
to  "  Beacon  Lough  "  (letter  1 1078),  I  will  again,  with 
the  Editor's  permission,  venture  on  a  few  remarks, 
but  while  doing  so  I  cannot  help  greatly  regretting 
the  silence  of  Edeotieus,"  for  I  hoped  that  some 
candid  result  and  agreement  would  have  been 
arrived  at,  especially  as  "  Beacon  Lough  "  says  the 
experiment  in  question  "  is  the  best  single  proof  of 
reverse  polarity."  This  being  the  case  it  certainly 
seems  a  pity  that  the  discussion  should  be  dropped 
at  a  point  when  it  began  to  assnme  a  fair  "  black 
and  white  "  form.  During  the  interval  that  has 
elapsed  since  the  last  letter  (page  367),  I  have  given 
the  matter  some  little  thought  with  a  view  of  grasp- 
ing more  fully  the  rival  theories.  I  have  also  tried 
some  experiments,  but  before  speaking  of  these 
latter,  I  must  first  confess  my  regret  that  "  Beacon 
Lough,"  in  his  last  letter,  has  not  more  fully  dealt 
with  the  points  which  I  raised.  They  might  not  ia 
themselves  have  been  worthy  a  more  lengthy  reply, 
but  we  can  only  help  others  in  directions  in  which 
we  have  mere  knowledge  or  clearer  brains,  by  oon- 
desotndisg  to  deal  with  points  which,  to  the  man  of 


superior  attainments,  may  seem  foolish.  I,  however, 
again  appeal  to  "  Beacon  Lough,"  feeling  confident 
that  he  will  be  glad  to  help  a  perhaps  somewhat 
thick  student,  who  for  this  reason  requires  all  tbt 
more  assistance.    We  have  arrived  at  one  or  two 
important  points  : — 1st.  The  experiment  was  tried 
by  Tyndall,  and  hence  the  reasoning  of  "  Beam 
Lough"  (letter  10948)  was  given  to  account  for  a 
positive  fact,  and  not  as  simply  predicting  what 
would  take  place  under  certain  conditions,  according 
to  a  given  theory.  This  is  real  progress— let  a*  get  u 
many  actual  facts  as  possible.    I  am,  however,  wry 
sorry  "  Beacon  Lough  "  doss  not  give  fuller  parb* 
eulars.  May  I  ask  where  I  can  obtain  Tyndall's  own 
description  of  the  experiment  ?  If  he  will  tell  mo  this 
I  will  promise  to  read  it  carefully,  and  do  my  beat  to 
understand  it.   In  the  abs enee  of  any  really  definite 
information  I  have  been  bold  enough  to  try  and 
repeat  the  experiment  for  myself,  and  hare  arrived 
at  the  awful  result  of  differing  from  Tyndall.  This 
will  explain  my  anxiety  to  read  a  full  description  of 
the  original  experiment.    I  obtained  a  most  decided 
repulsion  under  the  following   conditions  -.—Tie 
magnet  was  a  circular  bar  of  iron  about  2ft  ia 
length  and  2in.  in  diameter,  surrounded  by  a  coil  of 
wire,  and  excited  by  two  large  bichromate  cells.  A 
bar  of  pure  bismuth,  lin.  long,  was  mounted,  ss 
shown  in  the  diagram  (page  170)  at  the  end  of  s 
light  wooden  arm,  whioh  was  free  to  rotate  ronsd 
the  point  A,  with  the  arrangement  so  plec  d  that  J 
was  l-10in.  from  the  face  of  the  magnet,  and  E 
8-10in.    I  obtained  very  marked  repulsion.  Next,  I 
placed  the  bar  so  that  the  distances  from  the  magnet 
were  l-10in.  and  6-10in.  ;  repulsion  was  still  the 
result,  although  much  less  in  amount.   Thu  I 
expected,  from  the  fact  that  the   two  pointi, 
E  and  J,  were  not  at   such   widely  different 
distances  from  the  magnet  as  in  the  first  case ;  and 
secondly,  because  the  line  J  X  would  fall  nearer  tie 
centre  A,  and  hence  the  moment  due  to  repulsion 
on  the  point  J  would  be  less.    It  was,  however,  not- 
withstanding this,  sufficiently  in  excess   of  the 
assumed  attraction  of  the  point,  E,  to  give  me 
decided  repulsion.    I  next  so  placed  the  arrange- 
ment that  the  line,  I  X,  fell  on  the  opposite  side  of 
the  point,  A,  the  distance  of  the  point,  E  and  J, 
from  the  magnet  now  being  3  10  and  l-10in.  Under 
these  conditions  the  direction  of  rotation  wss  re- 
versed, but  the  action  was  very  feeble.    This,  like 
my  other  results  would  seem  at  variance  with  the 
reasoning  advauoed  by  "  Beacon  Lough,"  because 
the  forces  of  attraction  and  repulsion  on  tbe  points, 
E  and  J,  should  now,  on  the  reverse  polarity  theory, 
have  both  coincided  in  their  tendency  to  prodnee 
rotation  round  the  point,  A,  instead  of  havingoppo- 
site  tendencies  as  in  the  previous  experiments.  If, 
on  the  other  hand,  we  assume  with  "  Eclectics! " 
that  we  have  a  simple  case  of  repulsion  to  deal  with, 
and  that  the  force*  acting  on  the  two  points,  E  and 
J,  are  greatly  different,  due  to  the  difference  in  then- 
distances  from  the  magnet,  we  should  clearly  antiei- 

Eate  the  feeble  action  which  I  obtained,  and  it  occurs 
>  me  that  we  might,  by  varying  these  positions  si 
above,  and  by  means  of  a  mirror  aod  beam  of  light, 
carefully  measuring  the  forces  obtained,  arrive  at 
some  results  which  would  go  far  towards  settling  the 
matter  in  dispute.  But  I  hesitate  to  go  to  the  trouble 
of  making  more  exact  experiments  untifl  understand 
better  what  Tyndall  has  really  done,  for  I  may  then 
learn  that  in  my  reasoning  and  experiments  I  had 
made  some  stupid  blunder,  but  at  present  I  am  only 
able  to  deal  with  the  diagram,  See.,  given  by  "  Beacon 
Lough,"  who  may  not  have  the  patience  to  convince 
me  of  my  error,  but  who  will,  I  trust,  not  leave 
me  to  flounder  about  alone.  I  must  not  neglect  to 
mention  that  the  pole  of  the  magnet  I  used  was  flat; 
perhaps  "  Beacon  Lough  "  will  be  inclined  to  remark 
that  so  was  the  experiments.  Be  that  as  it  may,! 
must  disclaim  being  careless,  or  rather  not 
careful,"  as  "  BeaconLoogh"  suggests  that  I  wss  in 
reading  his  letter,  No.  10948.  I  did  not  for  a  moment 
fail  to  notice  his  stipulation  that  the  pole  of  the 
magnet  must  be  flat,  but  am  I  to  understand  that 
with  a  pole,  however  flat  it  may  he,  two  small 
masses  of  iron  placed  atEand  J— vis.,  at  distances  ot 
about  1  to  8— would  be  attracted  by  nearly  the  same 
foree?  I  ean  scarcely  imagine  this  possible,  and 
wish  that  '*  Beacon  Lough  "  bad  dealt  more  fully  wi» 
this  point,  and  not  simply  dismissed  it  by  sajiogj 
had  not  read  his  letter  carefully  not  to  have  percow 
that,  given  a  flat  pole,  all  these  considerations  rsmsn- 
I  fully  noted  the  stipulation,  but  attributed  its  im- 
portance to  a  different  function. 

I  have  one  more  point  on  which  I  would  ask 
information.    In  letter  10948  "Beacon 
after  stating  that  in  the  given  experissent  me 
bismuth   would   approach    the   pole,  oonUnoei . 
"And  it  is  very  interesting  to  notice,  in  ow- 
neotion  with  this,  that  if  tbe  bar,  E  J»  » 
a  paramagnetic  substance  recession  takes  wee* 
But  in  letter  11078  we  meet  with  the  fox- 
ing i  "  If   a  small  magnetic   needle  be  fasten* 
to  a  lever  in   the  same   meaner  as  the  ear, 
E  J,  aod  the  system  be  so  plaeed  that  the jv 
pole  of  the  earth  Is  in  the  position  of  the  meet* 
the  diagram,  the  needle  will  reoede."   New  what 
does  this  mean?  Is  it  another  way  of  puttuuj wM» 
was  stated  in  letter  10948,  where  we  hare  no  inenttm 
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of  the  north  pole  of  the  earth,  bnt  are  pimply  told 
that  a  paramagnetic  substance  placed  in  front  of  a 
magnet,  in  the  position  given  in  the  diagram,  will  be 
repelled  ?  Are  we  to  concludelthat  "  Beacon  Lough," 
not  feeling  qnite  euro  of  this,  has  thought  it  best  to 
change  the  magnet  into  the  north  pole  of  the  earth? 
I  trust  he  will  pnt  me  right  here,  and  tell  me  if  he 
adheres  to  both  statements,  which  eeem  to  me  to 
relate  to  two  totally  different  cases.  Again,  in  this 
latter  feature  of  the  c;ise,  we  have  not  simply  a 
paramagnetic  substance  spoken  of,  but  the  bismuth 
bar  is  replaced  by  a  magnetic  needle  which  would, 
it  is  scarcely  necessary  to  demonstrate,  point  N.  and 
S.  In  fact  we  seem  to  be  drifting  away  from  the 
conditions  first  laid  down,  and  to  be  getting  mixed 
up  with  quite  a  different  class  of  relations. 

Student. 

THE  MIDLAND  RAILWAY. 

[11425.>-Havino  been  absent  from  home  for 
mail  weeks,  I  Hid  not  see  "Express  Driver's" 
reply  (letter  H301,  p.  539)  till  yesterday.  His 
assertion  was.  that  the  alteration  on  the  Midland 
Railway  made  "  the  trains  shorter,  more  under 
control',"  &c  ,  &c.  As  I  suspected,  he  is  unable 
to  produce  one  tittle  of  evidence  in  proof  of  this 
assertion.  He  now  makes  a  fresh  assertion,  tar 
more  damaging  to  the  Midland  officials.  His 
words  are :  "  The  trains  have  fewer  carriages,  but 
carry  more  passengers,  because  we  don't  pull  about 
a  lot  of  empty  Becond-cla<s  carriages,  as  we  for- 
merly had  to  do."  He  thus  charges  the  officials 
who  make  up  the  trains  with  having  been  so  igno- 
rant of  their  duties  that  they  were  in  the  habit  of 
attaching  to  every  train  '*  a  lot  of  empty  second- 
class  carriages "  for  no  other  purpose  than  to 
exhibit  to  the  world  the  amusiug  spectacle  of 
engines  with  their  drivers  "  pulling  them  about,  as 
we  formerly  had  to  do." 

«« Express  Driver"  thinks  the  Midland  the  best  rail- 
way, not  because  they  employ  him,  but  *  for  taking 
third  class  by  all  trains  ;  the  introduction  of  Pullman's 
cars  ;  the  abolition  of  second  cla«s,  and  other  great 
improvements."  As  he  does  not  state  what  these 
"other  great  improvements"  are,  I  must  assume 
them  to  have  no  existence  except  in  his  own  imagina- 
tion. But,  taking  the  three  things  he  mentions,  I 
differ  from  him  entirely.  Instead  of  being  improve- 
ments, I  consider  them  di-ad vantages.  Of  course 
this  is  merely  a  matter  of  opinion  ;  he  is  therefore 
quite  at  liberty  to  hold  to  his,  while  I  retain  mine. 
But  the  most  extraordinary  paragraph  in  his  letter 
is  the  following  :  "  Can  any  one  t<-U  us  what  was 
the  reduction  of  carriages  from  1874  and  1875,  and 
the  difference  of  coal  burnt  P"  So,  after  having 
asserted  in  positive  terms  that  "  the  trams  were 
Bhortcr,  less  coal  burnt,"  Ac,  &e,  he  now  asks 
others  for  information  on  this  very  subject ! 

O.  J.  fl. 

rvug* 


EXPRESS  ENGINES— B.  AND  E.  LINE. 

[11-427  ]— "8.  T.,"  in  his  letter  11365,  seems  to 
imagine  that  from  Taunton  to  Exeter  is  all  down 
hill,  and  that  that  is  the  reason  why  the  Galloper 
is  enablrd  to  make  up  time.  Let  me  inform  him 
that  the  Dutchman  has  first  to  ascend  the  bank  and 
then  descend.  The  one  side  of  the  bank  is  compara- 
tively short,  but  extremely  steep;  the  descent  is 
long  and  very  gradual,  thus  allowing  a  maximum 
rate  of  speed  to  be  attained.  Any  one  who  may 
doubt  the  accuracy  of  my  statement  as  to  the 
Dutchman  making  up  timo  has  only  to  make  the 
experiment  himself,  and  nine  times  out  of  ten  it  is 
ten  or  more  miuutes  late  at  Taunton,  and  yet,  as  I 
have  said,  it  reaches  Exeter  in  time— that  is  by  four 
o'clock.  In  my  working  time-table  the  distances 
are  these  :— From  Taunton  to  Wellington  i»  seven 
miles,  slightly  down  hill.  From  thence  there  is  a 
steep  sharp  ascent  of  21  miles,  and  from  there  to 
Exeter  20  miles  of  gradual  descent  and  level  road. 
How  is  it  the  up  Dutchman  is  always  so  much  later 
than  the  dowu  t  The  B.  and  E.  9ft.  engines  lurch 
exceedingly. 

B.  and  E.  I>-  F.  Turner. 

EXPRESS  ENGINES  i  TIRE  FASTENING. 

[11428. 1 — In  answer  to  the  qnestion  contained  in 
letter  11275,  page  516,  I  have  made  a  sketch  of  the 
cross  section  of  the  Standard  Tire  Fastening  in  use 
upon  Midland  engines  and  tenders.    It  will  be  seen 


I  have  not  seen  the  G  N.  engines,  but  if  they  are 
anything  like  the  L.  and  N.  W.  single  9ft.  engines, 
I  for  one  say  that  they  are  worthless,  except  for 
trains  of  6  or  8  coaches.  I  have  seen  the  L  and  N.  W . 
single  engines  (Lady  of  the  Lake  class)  unable  to 
move  9  coaches  out  of  a  level  siding,  and  these  had 
to  be  fetched  out  by  a  shunt  engine.  The  new  Mid- 
land engines,  built  by  Dubs  and  Co.,  are  really 
splendid  engines,  and  will  beat  any  single  engine, 
either  on  the  G  N.,  G.  W.,  and  L  and  N  W.  One 
of  your  correspondents  inquires  after  the  L.  and  Y. 
engines.  The  L.  any  Y.  Company  have  fewer  express 
engines,  in  proportion  to  passengers  carried,  than 
most  companies.  They  have  a  heavy  passenger 
traffic  and  heavy  banks  :  consequently  they  work 
6-ooupled  engines.  (Would  "  Alf .  B.'s"  single 
engines  do  the  same  work  as  4-coupled  ones  on  banks 
of  1  in  45  P)  Still  they  have  a  few  express  engines. 
Your  correspondent  mentions  the  562  class  built  by 
Sharp,  Stewart,  and  Co.  They  have  4-ooupled 
engines  (Stirling  type),  but  have  trailing  instead  of 
leading  wheels  ;  this  is  the  only  objection  I  have 
against  them.  They  are  powerful  machines,  and  I 
believe  are  light  on  coal.  I  have  the  dimensions,  bat 
have  mislaid  them,  aud  bo  I  shall  have  to  procure 
another  copy.  The  express  engines  built  by  the 
L.  and  Y-  themselves  have  6ft.  wheels,  4-coupled, 
cylinders  18in.,  stroke  26in. ;  they  do  their  work 
excellently.  I  am  sorry  I  cannot  give  your  corre- 
spondent the  dimensions  of  these  engines,  but  I  may 
tell  him  that  I  am  now  getting  them  by  instalments. 
All  the  L.  and  Y.  modern  engines  are  without  dome, 
and  I  think  they  are  rid  of  an  incumbrance,  as  I  hear 
fewer  complaints  of  priming  amongst  them  than  the 
old  engines  with  domes.  Captain  Tyler,  in  his 
evidence  at  the  inquest  on  the  persons  killed  in  the 
Flying  Dutchman  accident,  says, "  tho  engine  having 
consumed  the  greater  part  of  the  water  in  the  tank 
would  have  more  weight  tnrown  on  the  leading  bogie 
than  on  the  trailing  one."  Can  any  one  explain  this 
and  say  what  influence  the  tank  and  the  water  have 
on  either  leading  or  trailing  bogie  ? 

Nil  Desperandum. 


SPEED  OF  TRAINS. 
[11426  — I  wish  to  correct  a  mistake  I  made  in 
letter  11329  (p  565),  in  which  I  alluded  to  the 
division  of  the  Pullman  Scotchman  at  Skipton.  The 
mistake  arose  from  my  not  having  a  through  time 
table,  and,  at  the  time  I  wrote,  the  train  was 
divided  at  Normanton— at  least  the  guide  I  after- 
wards saw  said  so.  I  think  this  sudden  increase  of 
Midland  traffic  is  only  the  increase  that  always 
takes  place  in  Scotch  traffic  in  August. 

"  Express  Driver"  is  right  in  saying  a  good  deal 
of  theL.  and  Y.  traffic  goes  to  the  Midland  through 
Skipton,  but  I  do  not  think  that  they  are  going 
against  the  Midland,  as  they  advertise  an  express 
service  of  trains  from  Manchester  and  Liverpool 
to  8kipton,  to  conueot  there  with  the  Scotch  trains. 
The  Y.  send  their  goods  traffic  via  Skipton  in  pre- 
ference to  Preston,  because  of  the  wretched  facilities 
for  conducting  any  kind  of  traffic  in  a  satisfactory 
way  at  the  latter  station  ;  and  again  it  is  nearer 
via  8kipton  to  Scotlond  from  such  places  as  Colne, 
Aoerington,  and  Burnley. 

In  letter  11326  (p.  565),  "  G."  asks  about  some  L. 
and  Y.  engines,  the  exact  counterpart  of  Mr. 
Rjimsbottom's  4-conpled  6ft.  7*in.  engines.  They 
were,  as  he  thinks  built  at  Crewe,  and  doubtless 
more  wonld  have  been  made  had  not  one  of  the  L. 
and  N.  W.  shareholders  applied  for  and  obtained 
»  perpetual  injunction,  restraining  the  L.  and  N.  W. 
from  making  any  engines  except  for  their  own 
nee.  One  of  the  effects  of  this  injunction  is  the 
short  time  at  Crewe.  I  have  seen  5  or  6  of  the 
No.  562  class  that  "  G  "  mentions.  Sharp,  Stewart, 
and  Co.  obtained  the  contract  for  them  immediately 
after  tho  injunction  against  the  L.  and  *».  W.  was 
obtained. 

Can  "  B.  and  E",  who  in  letter  11327  (p.  565 
offers  himself  for  the  post  of  G.  W.  advocate,  tell 
me  if  there  is  any  truth  in  the  statement  that  Hrunel 
attained  a  speed  of  8<J  miles  per  hour  on  one  of  the 
G.  W.  9ft.  locomotives? 

Coold  some  of  your  readers,  give  the  distance 
from  London  to  Dover-lst,  by  the  L.  C.  and  Dover 
route ;  2nd,  by  the  8.  Eastern  ?  L.  L. 


that  there  is  an  annular  projection  upon  the  tire, 
and  also  an  annular  groove  turned  in  the  rim  of  the 
wheel ;  the  tire  is  shrunk  on,  and  a  bolt  is  screwed 
through  the  rim  of  the  wheel  into  the  tire  between 
each  spoke.  This  tire  fastening  has  never  been 
known  to  fail.  C.  E.  S. 

EXPRESS  ENGINES. 

[11429. }— In  reply  to  your  correspondent,  "G." 
(letter  11326)  the  coupled  engines  he  describes  on 
the  L.  and  Y.  R.  are  exactly  the  same  as  those  on 
the  L.  and  N.  W.,  having  been  purchased  from  the 
latter  company  by  the  former.  They  are  first-rate 
engines  as  I  can  testify,  having  frequently  noted  the 
superiority  of  their  performances  over  single  ones. 
A  few  days  age  I  travelled  over  the  L.  and  N .  W.  R. 
from  Liverpool  to  Birmingham.  The  train  con- 
sisted of  twelve  carriages  and  one  of  the  above-men- 
tioned engines.  It  was  ten  minutes  late  in  starting, 
but  we  arrived  at  Crewe  only  two  minutes  late. 
There  were  then  eight  more  carriages  attached,  and 
then  it  went  on  to  Stafford,  where  it  arrived  punc- 
tually. Eight  carriages  were  then  taken  off  and  the 
engine  changed  for  one  with  a  single  pair  of  7ft. 
drivers.  It  slipped  very  much  for  a  considerable 
time,  though  the  rails  were  dry,  and  reached 
Wolverhampton  6  minutes  late,  and  finally  arrived 
at  Birmingham  18  minutes  late,  though  1  have  no 
doubt,  if  the  coupled  engine  had  takeu  it  through,  it 
would  have  kept  time.  These  engine*  are  now  more 
powerful  than  the  new  Midland  engines,  though 
weighing  about  four  tons  less.  Fancy  a  Midland 
train  of  twenty  carriages.  There  would  be  at  least 
two  engines  to  it,  and  then  it  wonld  most  likely  lose 
time,  though,  of  course,  "  Express  Driver"  would 
not  allow  that.  punctuality. 


[11431. J — "  Express  Dbivsb  "  appears  to  me  to 
believe  everything  that  any  one  tells  him  if  it  goes 
against  the  G.  N.  8ft.  wheel  engines.  He  says  on  p. 
566,  "  I  find  that  there  are  not  now  eight  big  engines 
at  any  one  place."  I  must  tell  him  there  never  were, 
as  he  might  have  seen  by  my  letter  on  p.  539,  but 
since  I  sent  that  letter  Mr.  Stirling  has  made 
another  addition  to  his  family  of  8ft.  engines  (as 
Mr.  Chalmers  told  us  a  few  weeks  ago  he  was  doing 
so),  and  has  sent  one  more  to  Peterborough  (No. 
221),  making  five  of  them  stationed  there  ;  that  does 
not  look  like  giving  over  making  them  as  "  Express 
Driver  "  would  have  us  believe  Mr.  Stirling  must  be 
compelled  to  do.  I  know  for  a  fact  that  the  8ft. 
engines  are  the  lightest  on  repairs  of  any  engines  the 
G.  N.  have  for  the  work  they  have  to  do.  Again, 
"  Express  Driver  "  asks  how  is  it  that  now  the 
G.  N.  run  through  from  London  to  Grantham,  thoy 
do  not  run  so  fast  as  they  did '(  He  says  a  G.  N. 
man  tells  him  it  is  because  they  could  uot  keep  time. 
I  should  like  "Express  Driver"  to  tell  me  the 
difference  between  the  speed  they  used  to  run,  and 
the  speed  they  run  now  with  the  10  o  clock  out  of 
King's  Cross ;  before  the  alteration  they  had  90min. 
to  run  to  Peterborough,  and  40min.  from  Peter- 
borough to  Grantham,  7min.  stoppage  at  Peter- 
borough, that  makes  130min.  running,  and  that  ib 
the  time  they  do  it  in  now.  I  should  havo  thought 
"  Express  Driver"  would  have  had  enough  of  what 
the  G.  N.  man  has  told  him  by  this  time. 

W.  B.  P. 


[11430.1—"  Alf.  B."  (in  letter  11323,  p.  564)  says 
that  the  Midland  engine*  require  more  steam  than 
the  Great  Northern  to  do  the  same  work,  and  pr#ves 
it  to  his  own  satisfaction.  I  agree  with  him  if  the 
train  is  composed  of  4  or  5  coaches  ;  but  let  us  come 
to  a  heavier  train— say  15  coaches.  Because  the 
wheels  of  the  G.  N.  are  larger,  he  says  tbey  cover 
more  ground  in  one  turn  than  the  Midland  ;  certainly 
they  do.  Consequently  the  Midland  consume  more 
steam  in  one  turn.  Now  we  come  to  the  power  of 
the  engines.  The  statement  that  the  G  N.  will  use 
less  steam  for  tho  same  work  is  absurd.  Would  a 
single  engine,  with  cylinders,  steam-pressure,  <fcc, 
exactly  similar,  do  the  same  work  asa4-couplcdone  ? 
If  so  then  6-counled  engines  do  uot  supersede  single 
ones  for  (-hunting.  We  all  know  that  if  we  get 
three  engines,  similar  in  everything  but  one  being 
6-ooupled,  another  4-coupled,  and  the  other  single, 
the  6-coupled  one  is  the  most  powerful.  Therefore  a 
4-coupled  engine  must  be  more  powerful  than  a 
single  one  if  the  wheels  are  the  same  Bite  ;  but  if  the 
single  engine  wheels  are  larger  than  the  4-coupled 
are,  they  must  have  less  power. 


[11432.}— I  think  it  must  be  pleasing  to  all 
interested  in  locomotive  engines  to  see  the  growing 
interest  token  in  this  subject  which  is  evinced  by  the 
letters  from  fresh  correspondents,  and  the  discus- 
sion has  reached  a  pitch  which  I  ventnre  to  say  I 
think  is  justified  by  the  enormous  extent  and  increas- 
ing importance  of  this  branch  of  engineering.  Con- 
sidering the  rapid  production  and  the  variety  of 
locomotives,  the  subject  seemB  to  me  inexhaustible, 
and  I  hope  that  the  mass  of  information  we  are 
accumulating  with  regard  to  dimensious  and  speed, 
together  with  the  free  interchange  of  opiuion  may 
lead  to  some  useful  conclusions  as  to  the  relative 
merits  of  the  different  classes  of  engine*  under 
notice.  I  have  no  doubt  that  single  engiues  have 
very  great  advantages  in  some  respects,  and  are 
best  for  a  particular  class  of  traffic,  but  one  groat 
objection  to  them  is  the  great  weight  necessarily 
placid  on  the  driving  axle.  It  is  evident  from  the 
iucreased  numbers  of  coupled  engines  which  are 
being  built  on  nearly  all  railways,  that  this  class  is 
coming  very  much  into  favour  with  locomotive 
engineers,  which  shows  that  experience  has  proved 
them  to  be  superior  to  the  singlo  ones  for  general 
use.  I  think  "  Express  Driver  "  cau  prove  that  1 
am  correct  in  saying  that  Mr.  Johu.-ou  is  building 
all  coupled  engines  for  the  Midland,  and  theoretically 
they  are  nearer  the  point  of  perfection  than  the 
siugle  ones,  as  the  utilisation  of  tho  weight  for 
tractive  power  and  its  distribution  on  the  axle  bear- 
ings is  so  much  better.  "  Express  Driver  "  would 
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oblige  if  be  would  tell  me  tbe  largest  Bize  of  wheel 
and  cylinders  Mr.  Johnson  ia  bnildine  now,  and  if 
he  is  building  any  bogio  engines.  I  bava  seen  a 
very  fine  L.  B.  and  8.  C.  new  coupled  engine  named 
the  Freshwater,  built  since  the  Grosvenor.  Can 
anybody  give  a  few  dimensions  of  this  class?  I 
believe  tbereare  no  bogies  on  this  line,  but  they  are 
coming  very  much  into  favour  on  other  lines.  The 
,  E-,.new  »onr-conpled  bogie  tanks  have  turned  out 
splendid  engines.  R.  Womack. 

EXPRESS  TRAINS. 

[11433.]— "  Express  Driver"  complains  of 
being  attacked  in  a  most  ungentlemanly  manner.  I 
bave  no  wish  to  do  this,  nor  to  show  party  feeling; 
but,  as  the  statements  given  by  "  Express  Driver" 
are  incorrect,  I  must  contradict  them.  It  is  incor- 
rect to  say  that  the  G.  N.  8ft.-wheel  engines  cannot 
run  well  uphill,  and  have  to  run  at  a  dangerous 
speed  down.  What  docs  he  call  a  "dangerous 
*peed  down  banks  r"  I  must  remind  him  that  60  or 
70  miles  an  hour  in  some  parts  of  the  road  is  not  so 
dangerous  as  40  in  others,  and  thnt  it  is  not  abso- 
lutely necessary  to  run  as  fast  uphill  as  down.  He 
<  Express  Driver ")  would  have  us  believe  that 
the  M.  R.  express  trains  are  worked  as  fast,  or 
nearly  so  ;  but  a  ride  from  St.  Paacraa  to  Scotland 
will  prove  that  this  is  incorrect.  Observers  fall 
">*°  »n  error  in  timing  a  train  on  the  journey,  and 
ohould  remember  that  the  engine  is  not  at  fault 
simply  because  the  train  runs  slower  in  some  parts 
of  the  road  than  others.  There  are  red  flags, 
signals,  curves,  level  crossings,  and  facing  points  to 
■observe,  and  the  drivers  have  to  reduce  speed 
accordingly. 

Now,  these  large-wheeled  O.  N.  engines— whether 
the  finest  in  England  or  not— are  doing  better  work 
than  any  other*  running,  and  can  work  a  heavy 
express  passenger  train  up  a  hank  better  than  any 
other.  It  is  incorrect  to  say  that  the  Scotch  train 
is  timed  slower  than  previously  because  the  engine 
could  not  keep  time.  They  bave  made  up  the  road 
delays  for  17  successive  days,  and  run  the  train 
from  50"  1  to  52  8  miles  per  hour  the  through 
journey  ;  and  this  they  do  easily. 

Now,  the  5  30  p.m.  express  from  King's  Cross  to 
York  is  the  hardest  train  the  G.  N.  has  to  run,  and, 
making  allowance  for  the  stop  at  Finsbury-park,  is 
timed  50-2  to  Peterborough.  It  starts  with  a  load 
of  17  to  20  coaches,  and,  on  an  average,  the  train 
is  equal  in  length  io  28  goods  waggons.  After  the 
heaviest  part  of  the  road  is  passed  4  of  the  coaches 
are  slipped  (Hatfield);  tbe  late  start  and  other 
traffic  delays  are  made  up,  and  with  this  heavy 
train  the  large  engines  work  it  at  a  speed  of  from 
V3'2  to  571  miles  per  hour.  (I  inclose  proof  to  the 
Editor.)*  I  believe  the  G.  N.  express  trains  average 
43  to  47  miles  up  banks,  and  56  to  60  down  and  on 
the  level— and  not  "dangerous  speed"  this — and, 
with  a  load  of  16  carriages,  515  has  been  run  with 
these  engines.  The  signalman  on  the  bank  tops  can 
■trove  this  ;  but  it  is  not  policy  to  run  so  hard  up- 
hill, and  it  is  seldom  done.  I  should  like  "  Express 
Driver  -  opinion  as  to  speed  up  and  downhill- 
say,  100  miles  journey,  with  30  of  it  uphill— 1  in 
200— and  the  remainder  downhill  and  level,  so  as  to 
be  at  the  same  pitch  datum  line,  stopping  as  at 
starting. 

The  G.  W.  have  the  fastest-timed  train  in  the 
world  ;  but,  as  far  as  locomotive  work  goes,  "  they 
are  not  in  it,"  on  account  of  the  load.  I  consider 
an  engine  running  60  to  65  miles  per  hour,  with  7  or 
*  coaches,  not  nearly  so  good  as  running  16  or  17 
long  coaches  50  or  53  miles  per  hour.  Will  "  Ex- 
Locomotive"  give  me  the  average  load  of  the 
'Flying  Dutchman f"  The  performance  of  the 
train  mentioned  was  not  such  a  grand  one— 76 
miles  in  76J  minutes  is  the  correct  time  it  occupied, 
inclusive  of  slackening  speed  about  three  times  ; 
bnt  there  were  only  7  vehicles  on,  and  it  was  easy 
work  for  the  engine. 

«<  re^,ar^,s  beating  surface,  I  can  corroborate 
Alf.  B.'s  figures,  and  I  know  the  engines  steam 
well ;  no  engineer  could  wish  for  engines  to  steam 
better.  They  are  light  in  fuel,  burning  23*0  to  25  0 
this  weather,  and  25  0  to  26  8  in  winter  ;  the  wind 
affecting  them  in  the  same  way  as  it  does  other 
engines. 

No.  171  is  tbo  number  of  engine  a«ked  for.  In 
answer  to  another  correspondent,  there  used  to 
be  steam  tenders  working  on  the  G.  N. ;  but  they 
bave  been  knocked  on  the  head  these  seven  or  eight 
years.  Thirty  Years'  Railway  Man. 


COTJNTERPOI8E  LIFT. 

I*1f34'^-AN  elevator  cage  and  a  counterpoise 
cylinder,  joined  by  a  rope  passing  over  a  simple 
grooved  wheel :— The  modus  operandi  would  differ 
somewhat  according  as  the  machine  was  used  to 
raise  things  or  to  lower  them— to  raise  persons  or 
things  from  the  ground  to  a  floor  above,  or  to  lower 
them  down  from  the  gionnd  to  depths  below. 

Elevating. 

The  elevator  cage  would  be  caught  near  tbe 
ground  hy  springs.    The  weight  of  tbe  elevatee  or 

•  Compared  with  statement,  and  found  correct.— Ed. 


passonger  on  entering  the  cage  would  depress  it  the 
remaining  distance,  and  the  result  at  the  other  end 
of  the  rope  would  be  the  raising  of  the  counterpoise 
cylinder  a  corresponding  height,  thereby  raising  an 
arm  and  opening  a  tap  of  large  orifice  in  a  cistern. 
Water  would  quickly  flow  into  the  cylinder  until  its 
weight  overcame  that  of  tbe  elevatee  standing  in  the 
cage  at  the  other  end  of  the  rope.  The  cylinder 
would  then  descend,  depressing  the  arm  and  cutting 
off  the  water,  and  the  cage  would  thus  be  raised 
gently  and  easily.  On  the  cylinder's  reaching  the 
ground  a  plug  in  its  bottom  would  be  pressed  up, 
and  the  contained  water  would  run  out  until  the 
weight  of  the  cage  just  overcame  that  of  the  cylinder. 
The  former  would  then  descend  to  be  ready  for 
another  ascent. 

Descending. 

At  the  bottom  of  the  shaft  there  would  be  a  tank 
of  water  into  which  the  cylinder  on  descent  would 
fall.  The  weight  of  the  person  on  entering  the  cage 
at  the  surface  would  raise  the  cylinder  in  the  tank  of 
water  until  the  two  weights  counterbalanced  each 
other.  The  open  plug  in  the  bottom  of  the  cylinder 
would  then  permit  the  water  to  continuo  to  flow  out 
of  the  cylinder  until  the  weight  of  the  cage  was  in 
excess.  The  cage  would  then  descend  easily  and 
gradually  to  the  bottom.  On  its  arrival  near  the 
bottom  tbe  rider  would  hitch  it  to  a  hook  and  step 
out.  When  desirous  of  ascending,  the  modus  oper- 
andi would  bo  as  in  the  former  case. 

The  cost  of  working  would  thus  be  the  value  of  the 
small  quantity  of  water  escaping  from  the  counter- 
poise cylinder  at  each  operation.  The  springs  for 
the  reception  of  the  cage  might  be  of  this  descrip- 
tion (Fig.  1) :—  " 

Fio.  1.     Fio.  2.       Fio.  3.       Fio.  4. 


Attached  to  one  side  of  the  floor  of  the  cage  (or 
even  to  two  sides  if  placed  at  two  of  the  angles  of  a 
triangle,  with  the  third  angle  free),  would  be  a  pro- 
jecting arm  (Fig.  2),  travelling  up  and  down  be- 
tween two  very  strong  guides  (Fig.  3),  and  the  back 
or  third  side  of  this  triangular  tube  would  be  made 
with  cogs  (Fig.  4). 

The  object  of  this  is  a  safety  catch.  In  the  event 
of  tbe  rope  breaking  the  friction  of  the  guides  upon 
the  projecting  arms  would  cause  the  free  angle  of 
the  cage  to  descend  fastest.  This  would  at  once 
throw  the  projecting  arms  out  of  the  horizontal  and 
cause  the  teeth  to  arrest  them,  and  the  cage  would 
remain  suspended  until  assistance  arrived. 

W.  M.  Beaufort. 


Tricycle  Velocipedes.— Mr.  J.  H.  Walsh  has 
obtnined  a  patent  for  improvements  having  reference 
to  the  combination  and  arrangement  of  the  various 
parts  of  tricycle  velocipedes  so  as  to  dispense  with 
the  axletree,  with  the  special  object  of  bringing  the 
centre  of  gravity  when  the  rider  is  mounted  in  posi- 
tion as  low  as  possible  consistent  with  ease  and 
freedom  of  motion  and  the  full  development  and 
expenditure  of  power,  so  that  the  riding  of  such 
vehicles  will  bo  attended  with  more  safety  and 
comfort,  and  with  loss  danger  of  injury  to  the 
machine.  Motion  is  given  to  the  fore  wheels  direct 
by  means  of  handles  attached  inside  and  to  the  spokes 
thereof.  By  these  improvements  the  body  of  tbe 
rider  is  supported  between  and  below  the  axles  of 
the  wheels,  and  in  such  a  position  as  to  enable  him 
to  guide  and  propel  the  machine  with  great  ease  and 
with  complete  utilisation  of  all  attainable  power,  the 
fore  wheels  with  his  hands  and  the  hind  wheel  with 
his  feet. 

Root  Marks  on  Stone.— In  the  Loan  Collection 
of  Scientific  Implements  at  South  Kensington  may  be 
seen  a  slab  of  marble  curiously  marked  with  a  series 
of  intricate  net-like  markings,  due  to  the  corrosion 
exercised  by  the  roots  of  a  plant  in  contact  with  the 
marble.  The  roots  emit  carbonic  acid,  and  this, 
dissolved  in  water,  is  capable  of  attacking  the  marble. 
Marble  itself,  as  a  simple  carbonate  of  lime,  is  in- 
soluble, but  the  bicarbonate  formed  by  the  addition 
of  the  carbonic  acid  given  out  by  the  root  to  that 
already  contained  in  the  marble  is  soluble,  and  so  in 
proportion  to  the  growth  of  the  plant  the  marble  is 
marked  as  above  described.  M.  Meunier,  in  a 
recent  number  of  the  Annates  Agronomiqnes,  has 
described  a  similar  and  even  more  remarkable  case 
in  the  existence  of  sandstones  (gres)  consisting  of 
grains  of  insoluble  quartz  agglutinated  together, 
and  in  which  the  roots  have  not  only  sculptured  the 
surface  but  perforated  it.  The  cause  of  this  is  to 
be  sought  for  in  the  calcareous  cement  which  joins 
the  quartz  grains  together.  Tho  passage  of  the 
roots  is  rendered  more  visible  by  the  oxide  of  iron, 
which  leaves  an  ocbrey  stain  in  the  channels  tra- 
versed by  the  roots.—  Gardeners'  Chronicle. 


ESSENCE  OF  CORRESPONDENCE. 

Wistarias  and  Clothes-moths. 

[333.]— A  correspondent  of  the  Gardener*  Chn. 
mcle,  alluding  to  tho  statement  made  concerning 
Wistarias  and  clothes-moths  (see  p.  59.">),says  .— "It 
is  to  bo  hoped  that '  Windsor  Hainbrough"'  willoot 
lead  any  one  to  destroy  Wistarias  on  the  tbe  pita  of 
thier  harbouring  clothes-moths  without  some  rcrr 
strong  evidence  against  them.  Some  years  since  I 
found  every  ventilator,  of  which  many  hod  been  care- 
fully  placed  throughout  a  large  house  in  Wharf  dale, 
most  carefully  parted  up  with  paper  because  they  let 
in  the  clothes-moth.  I  need  hardly  nay  tbe  proon* 
was  exactly  what  the  clothes-motbs  inside  approved 
of,  as  they  detest  ventilation  and  cleanliness.  I  bare 
to-day  carefully  beaten  and  examined  a  Wistaria 
against  a  house  here,  bnt  not  a  moth  was  there  to  be 
seen.  There  are,  however,  plenty  in  the  house.  If 
the  friend  at  Clapham  Common  will  send  a  few 
specimens  of  the  moths  harboured  by  a  Wistaria  or 
any  plant  round  a  house  to  you,  Mr.  Editor.  I  hare 
no  doubt  you  will  find  them  some  of  the  small  grass 
moths  which  swarm  everywhere.  I  have  been  to 
observer  of  such  matters  through  a  long  life,  bat 
never  saw  anv  one  of  tho  species  of  clothes-moth* 
out-of-doors." 


Cutaneous  Anaesthesia, 
[334. ]— Mr.  H.  M.  Morgan  writes  to  the  Bn. ... 
Medical  Journal :—"  Another  curious  fact  I  found 
out  by  accident,  and  proved  it  by  two  anbaaqpajft 
accidents.    I  spilt  some  liquefied  carbolic  acid  on  a 

S art  of  my  hand,  and  found  that  for  two  or  three 
ays  afterwards  there  was  complete  local  cutaneous 
aiirosthesia  on  the  parts  touched  by  the  acid.  Toe 
effect  was  most  peculiar." 

A  Erobdignagian  Boy. 
[335.]— A  correspondent  of  the  Journal  of 
culture  gives  a  few  particulars  of  the  Brobdign- 
boy  of  S  wanley,  Kent,  the  most "  wonderful  spec 
of  humanity  to  be  found  in  her  Majesty's  dorar: 
at  home  or  abroad.  "  His  name  is  Richard 
ham,  he  will  be  twelve  years  of  age  on  the  31st 
the  present  month,  his  height  is  5  feet.  hU  girth 
round  the  waist  is  69  inches,  and  his  weight  upwards 
of  24  stones  of  141b.  to  the  stone.  He  is  healthy  and 
in  possession  of  his  faculties.  His  father  is  ■ 
basket-maker,  and  the  '  boy  '  appears  to  be  1" 
the  business." 

Screaming  Frogs. 
£336.1 — An  instance  of  animals  "  screaming 
if  in  pain  is  mentioned  by  "  O."  in  the  0«r 
Chronicle  :  "  If  you  keep  a  frog  in  confinement  f 
few  hours  in  a  box,  or  in  any  way  that  is  not  pain- 
ful, but  so  that  the  animal  shonld  be  impatient  of 
restraint,  you  will  probably  find  that  it  may  then 
be  made  to  utter  the  noise  allnded  to  simply  by 
being  bandied  or  pressed  on  tbe  side  by  the  finger, 
or  if  lifted  up  by  the  hind  leg  the  sound  will  amount 
to  what  may  be  called  a  shrill  though  weak  scream. 
The  loudest  noise  I  bave  beard  the  animal  utter  wti 
whon  in  this  position,  and  I  believe  it  was  in  no  war 
caused  hy  pain,  but  simply  a  protest  against  being 
meddled  with,  such  as  may  be  met  with  in  tbe 
higher  vertebrata.  In  the  common  Warty  Newt« 
(Triton  cri«tatus)  the  same  kind  of  noise  is  made  on 
alarm,  and  serves  in  some  degree  as  a  protection- 
Whilst  keeping  a  large  number  of  them  for  experi- 
ment I  was  met  one  day,  after  a  few  hours'  ah»ence. 
by  the  information  that  one  of  the  '  things '  bad  got 
loose,  '  and  I  went  to  pick  it  up  and  it  (creamed  at 
me.'  If  it  had  spoken  the  household  coald  hardly 
have  been  more  astonished,  and  forthwith  imprisoned 
the  creature  under  a  basin,  not  daring  to  meddle 
further.  In  the  toad  the  emission  of  the  sound  does 
not  depend  entirely  on  the  will  of  the  animal,  for  if 
one  is  killed  by  chloroform  vapour  and  a  few  bonis 
afterwards  taken  up,  by  pressure  of  finger  and 
thumb  simultaneously  on  the  inflated  sides  of  tbe 
body,  it  can  be  made  to  call  out  loudly  and  repeatedly, 
though  perfectly  dead.  How  long  this  power 
remains  after  death  I  do  not  know,  bnt  tbe  noise  ii 
sufficiently  powerful  to  be  exceedingly  startling  when 
heard  the  first  time  and  unexpectedly  from  an  ob- 
viously dead  animal." 


Prof.  Bottqkr  recommends  the  following  ai 
simplest  method  of  giving  paper  and  wood  sun 
a  crystalline  coating :— Mix  a  very  concentrated 
solution  of  salt  with  dextrine,  and  lay  the  tbir 
possible  coating  of  the  fluid  on  the  surface  to 
covered  by  means  of  a  broad,  soft  brush.  After  ' 
ing,  the  surface  has  a  beautiful,  bright  moth: 
pearl  coating,  which,  in  consequence  of  tbedexi. 
adheres  firmly  to  paper  and  wood.  The  coating 
be  made  adhesive  to  glats  by  doing  it  over  with 
alcoholic  shellac  solution.  The  following  salt* 
mentioned  as  adapted  to  produce  the  moat  baa 
crystalline  coating — viz  ,  sulphate  of  max 
acetate  of  soda,  and  sulphate  of  tin.  Paper  tn 
first  be  fixed,  otherwise  it  will  absorb  the  liquid  and 
prevent  the  formation  of  crystals.  Coloured 
thus  prepared  gives  a  good  effect  by  trans 
light.  | 

(^.oogle 
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REPLIES  TO  QUERIES. 


Jn  their  answers.  Correspondents  are  re- 
Ktfully  requested  to  mention,  in  each  instance, 
I  title  and  number  of  the  query  asked. 


86128.]— Cramp  in  Legs  (U.Q.).— Gonerally, 
imp  is  a  disease  of  little  importance.  It  can  often 
removed  by  heat  and  friction,  combined  with  the 
l&l  movements  of  the  affected  muscles.  It  is 
en  caused  by  cold— e.g.,  in  swimming.  There  are 
ay  cures,  which  should  vary  with  the  circum- 
inces  of  the  case,  such  as  pressure  on  the  affected 
ascles,  and  the  medicines  termed  anti-spasmodics 
m  asafcetida,  rne,  valerian,  musk,  Ac. ;  and  nar- 
ties,  such  as  opium,  belladonna,  Indian  hemp,  Ac, 
e  often  useful.— Huau  Clemints. 
[26128.] -Cramp  in  Legs  (U.Q.).— I  was  a  great 
Berer.  My  general  health  being  good,  I  did  not 
lk  medical  advice,  and  am  therefore  unable  to 
re  '•Campon"  any  information  in  that  direction. 
Iwn  suffering  with  an  attack  my  plan  waa  to 
Bp  out  of  bed  quirk  as  possible  and  stand  erect 
Ail  the  pnroxysm  passed  off.  This  was  cold  work 
the  depth  of  winter,  but  it  was  the  only  remedy 
my  knowledge  until,  about  thirty  years  ago,  I 
ippened  to  be  walking  across  a  gentleman's  park 
id  uw  a  flock  of  turkeys  in  the  charge  of  a  girl. 
I  they  passed  near  me  I  observed  that  all  the  tur- 
•y«  had  a  piece  of  flannel  tied  round  each  leg. 
pon  inquiry  I  was  told  it  was  to  prevent  cramp,  to 
fach  these  birds  were  liable.  It  occurred  to  my 
iind  that  if  such  an  application  operated  as  a  pre- 
■ktire  upon  animals  that  could  not  possibly  be 
iflnonced  by  superstitious  or  fanciful  notions,  there 
a*  no  reason  why  the  same  beneficial  effect  would 
>t  extend  to  humanity.  Acting  upon  this  impres- 
on,  I  provided  myself  with  two  pieces  of  flannel 
it,  about  the  length  of  garters,  and  tied  them 
and  my  legs  below  the  knee  before  getting  into 
td,  and  have  ever  since  been  free  from  any  attack 
'  cramp  when  these  aforesaid  garters  were  used  ; 
ken  not  on  I  sometimes  get  an  attack,  but  I  keep 
iem  in  a  pocket  of  my  dressing  coat,  and  soon 
ire  recourse  to  them,  alwajs  experiencing  relief 
om  pain. — T.  F..  Bath. 

[28147.]—"  61  Cygni."— The  error  waa  on  my 
at;  I  bad  not  noticed  it,  however.  I  am  much 
iliged  to  "  I.  V.  V."  for  doing  so.  It  should  have 
«n  88°  5'  N.  dec— F.  Dennett. 
[26140.]  —  Horizontal  Air- Pump  for  Con- 
User. — 1  don't  see  how  you  are  to  shrink  in  your 
(res  ;  but  since  yon  prefer  to  6x  each  valve  by 
elf.  you  conld  adopt  either  of  the  methods  men- 
ned  in  my  previous  reply,  and  of  which  I  now 
■ward  sketches.  That  marked  A  is  an  arrango- 
nt  the  same  as  for  fixing  the  perforated  plate, 


id  may  be  held  in  its  place  by  studs  or  tap-bolts, 
ware  o  is  a  sectional  elevation  of  the  method  of 
Hiding  the  valve  down  by  means  of  a  cross-beam 
id  bolt  passing  up  through.  I  Bhould  advise  you. 
iwever,  to  have  nothing  to  do  with  a  horizontal 
r-pump  ;  considerations  of  efficiency  as  well  as 
onomy  lead  mo  to  prefer  the  vertical  air-pump. — 
OUNO  Scotch  Mechanic. 

[26160.]— Steam  Engine  (U.Q.).— It  is  self-evi- 
2  PARS 

int  from  the  formula  that  the  horse-power 

3:5000 

ill  vary  directly  with  the  leugth  of  the  stroke.— 
tJOH  Clements. 

[26185.]— Wheels  of  Railway  Rolling  Stock 
JQ  ) — "  Murano"  will  find  that  the  diameter  of 
ilway  wheels  in  use  by  the  different  companies 
tries  considerably.  On  passenger  rolling  stock  I 
ire  *een  a  variation  of  trom  3tt.  3in.  to  4ft.  The 
andArd  sixe  of  wheels  for  passenger  stock  in  use 
l  the  Midland  Railway  is  3ft.  6in.  ;  also  (with  a 
w  exceptions)  they  use  two  standard  descriptions 
wheels  on  passenger  trains— Mansell's  patent 
lid  disc  wheel,  and  wrought-iron  wheels  with 
ansell  s  patent  tires.  Both  m«thods  are  perfectly 
fe,  as  no  case  has  ever  been  known  of  a  broken 
1  bearing  these  wheels.  If  "  Murano"  is  in- 
rested  in  this  subject  he  will  find  diagrams  and 
icriptions  on  pane  308,  Vol.  XIX.,  and  page  362, 
iL.  XX1.-C.  E.  8. 

[26186.]— United  States  Territories  (U.Q.).— 
ieh  State  is  represented  in  the  Federal  Congress 
two  senators,  and  by  at  least  one  and  not  more 
an  thirty-two  representatives,  regulated  by  the 
pulation.  When  a  territory  acquires  a  constitu- 
m,  executive,  jndiciary,  and  legislature  of  its  own, 


and  is  represented  in  the  Federal  Congress  as  stated 
above,  it  becomes  ipso  facto  a  State.  —  Huoh 
Clements. 

[26210.1 — Moonstone.— To  Mb.  Lancaster.— 
I  do  not  for  a  moment  wish  to  dispute  that  there 
may  be  a  natural  stone  of  this  name,  though,  until  I 
read  the  replies  in  "  our  "  paper,  I  was  unaware  of 
the  faol.  But  some  time  ago  I  was  passing  in  the 
Lowther  Arcade,  Strand,  London,  an  1  saw  there  a 
quaut  ity  of  cheap  pins,  rings.  Ac. ,  which  had  a  peculiar 
dichroic  stone  mounted  in  them.  On  inquiry,  I  was 
toM  it  was  moonstone,  an  artificial  gem  produced  in 
Paris  from  "  strass."  coloured  with  metallic  oxides.— 
Pecksniff. 

[28230.]  —  Preserving  Hides  (U.Q,.).— I  have 
never  heard  that  araeniate  of  soda  is  any  good  for 
the  purpose ;  carbolic  acid  and  glycerine  answer 
very  well,  or  if  "  broad"  or  coarse  salt  is  rubbed  in 
while  the  hides  are  in  a  wet  state  it  will  keep  the 
insects  from  them,  and  also  preserve  them. — A.  E. 
Ten  nino. 

[20257.]— Animal  and  Vegetable  Pood.— Re- 
ferring to  Mr.  Enoch  Evans's  reply  to  Mr.  Lancaster, 
I  may  say  that  as  the  fistulous  opening  was  merely 
to  Alexis  St.  Martin's  stomach,  Dr.  Beaumont  could 
only  examine  the  time  required  for  the  digestion  of 
the  nitrogenous  elements  of  food.  And  as  rice 
contains  comparatively  very  little  nitrogenous 
matter,  and  a  large  quantity  of  starch,  it  is  evident 
that  the  rice  would  be  more  quickly  digested  in  the 
stomach  than  a  food  that  contained  more  nitrogpn. 
And  as  the  saliva  and  pancreatic  fluids  are  chiefly 
concerned  in  the  digestion  of  amylaceous  or  starchy 
food,  Dr.  Beaumont  had  no  opportunity  of  observing 
the  action  in  the  case  of  St.  Martin.  Mr.  Evans 
says  starch  is  changed  in  the  mouth  to  sugar,  which 
is  not  quite  accurate,  as  most  of  the  starch  taken 
into  the  mouth  and  swallowed  is  changed  into  sugar 
in  the  duodenum  by  the  pancreatic  fluid.  Mr.  Evans 
does  not  think  that  Mr.  L.'s  father's  death  was 
hastened  by  a  judicious  vegetable  diet.  I  beg  to 
differ,  because  it  is  evident,  from  the  circumstances 
as  related,  that  the  change  of  diet  was  too  much  for 
a  man  of  such  weak  constitution  ;  for  the  organs  of 
digestion  of  a  strong  and  healthy  man,  at  tie  age  of 
47,  should  be  able  to  adapt  themselves  to  a  change 
of  diet  without  giving  the  system  a  fatal  shock. 
However,  he  lived  considerably  over  33,  the  average 
duration  of  life  in  England.  I  have  justl  itely  heard 
of  the  case  of  a  lady  who,  when  she  went  out  to 
India,  changed  her  dietary  from  a  mixed  to  one 
strictly  vegetable;  but  this  lady  died  before  her 
digestive  organs  could  adapt  themselves  to  the 
change.  I  have  also  heard  of  another  case,  and  that 
was  the  successful  accomplishment  of  change  of  diet, 
by  an  Englishman,  to  that  of  the  natives  in  the 
wilds  of  Brazil.  His  health  for  some  time  was  in  n 
critical  state  ;  but  ultimately  his  digestive  organs 
adapted  themselves  to  the  change  of  food,  and  he  is 
now  healthy  and  vigorous  on  his  new  regimen. 
When  any  person  thinks  it  expedient  to  change  his 
diet  radically,  he  should  do  so  very  gradually  and 
cautiously.  Mr.  Evans  accuses  Mr.  Lancaster  of 
partiality  in  his  quotations  from  Dr.  Carpenter  ;  but 
both  agree  in  representing  that  eminent  scientific 
irentleman  as  stating  that  a  mixed  diet,  so  far  as 
our  evidence  extends,  seems  to  favour  the  highest 
mental  development.  But  this  statement  is  not 
worth  much  either  way.  There  is  no  certainty.  It 
is  very  doubtful.  In  fact,  there  is  not  the  slightest 
foundation  for  the  supposition,  for  we  have  many 
instances  of  extraordinary  mental  development  by 
men  adopting  a  mixed,  and  by  those  carrying  out  a 
strict  vegetable  regimen.  Besides,  there  is  not  the 
slightest  difference  between  the  composition  of  tho 
red  and  white  corpuscles  of  the  blood  in  a  vegetarian 
and  a  partly  animalarian  regimen.  Ana  as  the 
blood  having  the  same  composition  circulates  in  tho 
!  brains  of  both  dietary  sects,  the  intellectual  abilities 
I  remain  in  statu  quo.  Every  man  requires  a  certain 
1  amount  of  nutrition  and  calorifaciont  food,  and  he 
I  gets  a  sufficient  quantity  of  the  one  by  takiug  too 
i  much  of  the  other,  and  the  excess  is  excreted.  If  a 
I  man  lives  on  potatoes  alone  (and  I  believe  few  people 
do),  he  must  eat  about  10lb.  daily  to  procure  the  ne- 
cessary amount  of  nitrogen.  The  same  is  the  case  with 
rice.  Again,  if  a  man  lives  on  fatless  meat,  he  will  re- 
quire to  eat  about  6lb.  in  order  to  obtain  the  necessary 
amount  of  carbon;  but  by  a  mixed  dietary  the 
requisite  amount  of  nutritive  and  calorifacient  sub- 
stances may  be  arranged  without  taking  an  appre- 
ciable excess  of  either  nitrogenous  or  carbonaceous 
foods.  A  vegetable  dietary  can  also  be  similarly 
arranged.  But  it  is  impossible  to  fix  a  standard 
suitable  to  every  case.  A  vegetable  diet  suits  some 
people  best,  while  a  mixed  diet  suits  others ;  and 
each  one  should  adopt  the  dietary  that  suits  his 
peculiar  circumstances  best,  and  he  has  a  perfect 
right  to  do  so,  notwithstanding  what  vegetarians 
say  on  the  one  side,  and  Mr.  Lancaster,  Ac,  on  the 
other.  Our  earliest  natural  diet,  milk,  is  tho  only 
single  article  of  food  that  will  support  the  body, 
giving  it  a  due  proportion  of  all  the  substances 
necessary,  as  water,  caseine,  butter,  sugar,  nnd 
salts.  The  proportions  in  human  milk  arc  about  10 
parts  of  blood-forming  plastic  matter  (caseine,  samo 
as  albumen).  20  parts  of  carbo-hydrate  (sugar,  similar 
to  starch),  10  parts  of  butter  (fat),  and  less  than  1 
part  of  salts.  But  as  adult  life  does  not  require  so 
much  plastic  matter,  perhaps  about  half  the  quantity 
found  in  milk  would  suffice  ;  and  if  wo  adopted  a 
dietary  containing  5  parts  of  nitrogenous  to  10 
parts  of  fat,  20  of  sugar  or  starch,  and  less  than  1  of 
salts,  we  should  follow  a  natural  regimen,  and  it 


would  be  quite  immaterial  whether  these  substances 
were  derived  from  the  vegetable  or  partly  from  the 
animal  kingdom.  Perhaps  Mr.  Evans  will  allow  me 
to  place  Huxley  against  Professor  Lawrence. 
Huxley  says  that  "  tho  structural  differences  which 
separate  man  from  the  chimpanzee  and  Korilla  are- 
great  and  significant ;  that  every  bone  of  a  gorilla 
bears  marks  bv  which  it  might  be  distinguished  from 
the  corresponding  bone  of  a  man ;  and  that  in  the 
present  creation,  at  any  rate,  no  intermediate  link 
bridges  over  the  gap  between  Homo  and  Troglo- 
ditcs."  As  you  assert,  and  I  do  not  doubt  the  truth 
of  your  asssertion,  that  the  Siiniie  in  their  natural 
state  are  completely  frugivorous,  do  you  therefore 
infer  that  man's  diet  should  be  so  ?  If  yon  do  I 
cannot  agree  with  you.  Can  you  give  mo  an  instance 
of  any  race  of  men  that  are  completely  frugivorous  ? 
Man  was  never  destined  to  bo  frugivorous.  Man  is 
decidedly  an  omnivorous  animal,  and  as  such 
be  can  live  on  almost  every  organic  substance, 
animal  or  vegetable.  He  can  live  on  animal 
food  alone,  or  on  vegetable  food  alone,  or  on  both 
combined.  Ho  is  a  wonderful  auimal  —  he  is 
tho  paragon  of  animals.  Ho  is  tho  only  animal  that 
can  live  on  all  kinds  of  food.  Will  the  vegetarians, 
then,  pull  him  down  from  his  high  estate  and  make 
him  a  frugivorous  animal,  and  place  him  on  a  level 
with  the  monkeys  ?  Tho  Greenlandera  must  of 
necessity  be  carnivorous,  as  it  is  too  cold  to  grow 
vegetables  where  they  live.  Captain  Parry  mentions 
a  young  Esquimaux  who,  in  2t  hours,  bolted  35lb.  of 
various  foods,  including  a  lot  of  tallow  candles.  It 
is  also  stated  that  tho  Cossacks  in  Siberia  consume 
from  lllb.  to  lSlb.  of  auimal  food.  Neither  the 
Spartans  nor  Romans  were  superior  to  modern  nation- 
alities, and  there  is  no  evidence  to  show  that  their 
physical  or  mental  qualities  were  altogether  due  to 
a  vegetable  regimen.  Mr.  Evans  says,  "Why 
should  man's  origiual  geographical  district  have 
boon  away  from  tho  climate  where  fruits  were  abun- 
dant i"  And  I  say  why  should  it  not  ?  Why  should 
there  not  have  been  several  geographical  districts 
when  man  was  in  his  original  unsophisticated  state, 
as  there  are  now  districts  where  man  lives  on  vege- 
tables (fruits),  districts  where  ho  lives  on  animals, 
and  districts  were  he  lives  en  both  ?  Is  ic  to  be 
understood  that  all,  or  only  some,  of  the  Pattamars 
are  capable  of  travelling  on  foot  62  miles  per  day  for 
25  days  on  the  stretch  ?  Do  yon  think  that  if  Eng- 
lishmen lived  on  boiled  rice  alone  they  could  accom- 
plish this  feat  ?  It  would  be  well  for  Perkins  and 
other  professional  English  walkers  to  take  the  hint, 
and  live  on  nothing  but  boiled  rice  until  another 
great  American  walker  comes  over,  when  they  will 
be  certain  to  win.  It  is  a  pity  they  did  not  know 
this  some  time  before  Weston  came  over.  1  may  as 
well  say  I  do  not  believe  that  rice  hns  any  such 
extraordinary  effect,  and,  in  order  to  take  the  neces- 
sary amount  of  nitrogenous  matter,  an  excessive 
amount  of  calorifacient  matter  must  pass  through 
the  system.  Their  extraordinary  walking  power  is, 
I  daro  say.  in  a  great  measure  duo  to  continuous 
training,  which,  through  the  influence  of  caste,  may 
have  been  continued  for  generations.  If  it  is  true 
about  a  Peruvian  general  leading  an  army  750  miles 
in  eleven  consecutive  days,  it  is  withont  a  parallel.  I 
cannot  believe  it— but  perhaps  they  lived  on  nee. 
The  RomanB  never  lived  entirely  on  flesh.  Flesh- 
eating  had  nothing  to  do  with  the  downfall  of  Rome. 
What  was  the  cause  of  tho  downfall  of  the  Babylo- 
nian, Persian,  and  Grecian  Empires?  Does  Mr. 
Evans  really  think  Newton's  "  Principia  "  is  any 
better  than  "it  would  have  been  if  ho  had  wntteu  it 
under  a  mixed  regimen  ?  Mr.  Lancaster  says.  If 
tho  experience  of  every  individual  were  not  sufficient 
to  convince  him  that  the  use  of  animal  food  is  quite 
consistent  with  the  greatest  strength  of  body  and 
most  exalted  energy  of  mind,  this  truth  is  proclaimed 
by  tho  voice  of  all  history."  I  am  prepared  to 
admit  that  it  is  true  that  the  use  of  animal  food  is 
quite  consistent  with  the  greatest  strength  of  body 
and  most  exalted  energy  of  mind ;  but  a  vegetable 
diet  is  equally  effective.  What  did  tho  founders  of 
the  great  empires  of  antiquity  live  on  ?  I  don  t 
think  they  lived  on  flesh  to  uny  appreciable  extent. 
Again,  Mr.  Lancaster  says  a  few  hundreds  of  Euro- 
peans hold  in  bondage  tho  vegetable-eating  millions 
of  tho  East.  Not  because  we  live  on  a  mixed  diet, 
and  the  Hindoos  on  vegetables.  If  we  lived  on  vege- 
tables and  they  on  mixed  food  would  they  become 
dominant  ?  The  idea  is  absurd.  Tho  true  reason  is 
wo  are  a  superior  race,  having  greater  bodily 
strength  and  mental  capacities  much  supenor,  which 
no  mere  change  of  dietary  would  alter.  The  Romans 
were  just  tho  same  Romnns  after  they  had  become 
more  carnivorous,  and  thoy  certainly  were  not  in  any 
way  superior  to  their  ancestors.  I  maintain  that 
the  mental  energy  of  Shakespeare,  Milton,  Newton. 
Bacon,  Locke,  Chatham,  Erskine,  Fox,  Ac.,  would 
havo  been  equally  great  whatever  their  regimen. 
These  were  men  who  possossod  brains  of  certain 
calibre  and  capacity,  and  they  did  not  allow  their 
faculties  to  lie  dormant.  We  find  that  tho  facial 
angle  is  different  for  different  races  of  men.  The 
greater  the  facial  angle  the  greater  the  intellectual 
development,  and  tho  smaller  this  angle  the  less  the 
intelligence.  A  vegetable  or  a  mixed  diet  will  not 
bv  any  means  alter  the  facial  angle  or  degree  of  in- 
telligence of  any  man.  The  following  is  tho  result 
of  Professor  Forbes'  experiments  on  Insh,  bcotch, 
and  English  students  of  the  ago  of  24  :— 
Irish.  Scotch. 
Strength  in  pounds  ...  43  1  421 
Weight  ...    W     ...  152 

Height  in  inches     ...     70'2  ...  69'3 


English. 
402 

...  160 
...  68'9 
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Bat  whether  the  comparison  was  made  fairly,  and 
whether  the  Irish  students  lived  on  bread  and 
potatoes,  the  Scotch  on  porridge,  and  the  English 
on  flesh,  I  do  not  know,  but  I  think  it  is  scarcely 
credible— however  the  vegetarians  say  so.  Health  is 
far  superior  to  wealth.  What  is  wealth  worth  to  a 
man  who  is  always  delicate?  Bat  the  man  who 
possesses  good  health  and  moderate  abilities  may 
acquire  wealth  sufficient  for  enjoyment.  Bnt, 
strange  to  say,  wealth  is  pursued  with  the  greatest 
eagerness  and  avidity,  while  the  health  is  wholly 
neglected.  Many  people  follow  a  certain  course  of 
dietary,  without  considering  whether  or  not  it  is 
suitable  for  them.  If  it  is  not  suitable  they  resort 
to  medicine,  and  patronise  the  chemist,  who  is 
scarcely  ever  at  a  loss  for  a  prescription.  They  eat 
food  that  makes  them  costive  and  resort  to  pills.  If 
a  dietary  were  properly  regulated  there  would  never 
be  any  necessity  to  take  medicine  of  any  description. 
I  never  take  medicine  of  any  kind.  I  eat  brown 
bread,  plenty  of  fruit,  Scotch  coarse  oatmeal 
porridge  with  milk  every  morning  before  tea,  and 
eat  very  sparingly  of  animal  food  at  dinner.  I  am 
always  in  good  health,  have  never  employed  a 
medical  man,  and  I  think  that  thousands  of  people 
might,  if  they  exercised  due  caution,  forethought, 
ana  experience  in  regard  to  their  food,  avoid  paying 
doctors'  bills,  which  often  amonnt  to  considerable 
items  in  household  expenses.  Some  people,  again, 
fancy  that  they  cannot  be  in  good  health  except  they 
take  medicine,  and  frequently  consult  a  medical 
practitioner.  In  conclusion,  I  would  earnestly 
advise  any  one  who  intends  to  change  bis  regimen 
radically  to  do  so  gradually  and  cautiously.  But 
having  once  found  out  a  dietary  that  suits  him  not 
to  change  it  because  the  vegetarians  say  that  a 
strictly  vegetable  diet  performs  miracles  of  all  sorts, 
or  because  the  advocates  of  a  mixed  diet  say  that 
yon  will  be  a  better  man,  physically  and  intellec- 
tually, if  yon  eat  a  certain  quantity  of  animal  food. 
If  yon  have  been  born  a  genius,  a  dietary,  whether 
wholly  vegetable  or  mixed,  that  suits  yon  will 
equally  maintain  and  develop  your  genius. 
Ancestry,  not  food,  is  the  origin  of  transcendental 
abilities.— Hugh  Clsjmntb. 

[26257.]  —  Animal  and  Vegetable  Food.— 
Although  I  called  my  question  a  "  very  simple  "  one 
I  can  go  further  and  agree  with  Mr.  F.  A.  Edwards 
(p.  607)  that  it  is  "absurd  and  childish."  Absurd 
and  childish  questions,  however,  often  puzzle  philo- 
sophers —  especially  philosophers  who  take  their 
"facts"  ana  ideas  ready  made,  and  repeat  them 
without  any  ckar  notion  of  what  they  mean.  My 
questions  were  addressed  to  "A  Vegetarian 
(p.  541)  because  I  have  a  suspicion  that  if  he 
attempted  to  answer  them  he  would  find  occasion  to 
modify  some  of  bis  previously  expressed  opinions. 
The  obviously  simple  answer  to  the  question  is  that 
we  are  not  all  likely  to  become  vegetarians  at  once, 
and  that  as  the  number  of  vegetarians  increased  the 
breeding  and  keeping  of  animals  would  be  adapted 
to  the  altered  circumstances.  I  may  just  point  oat 
that  it  would  not  be  a  satisfactory  answer  to  say — 

If  it  would  be  worth  while  to  keep  cows,  Ac., 

The  cows,  Ac.,  would  be  preserved ; 

And  there  is  no  doubt  that  such  would  be  the  case. 
The  circle  is  thus  nicely  rounded,  but  the  question 
is  scarcely  answered.  It  is  obvious  that  animals 
must  either  be  allowed  to  live  or  they  mast  be 
killed ;  and  if  it  is  right  to  kill  merely  because  you 
wish  to  get  rid  of  an  animal,  it  cannot  be  wrong  to 
kill  for  food.  As  to  my  faith  in  the  humanity  of 
my  countrymen,  so  far  as  my  personal  experience 
goes  I  have  generally  found  them  humane,  and  I 
believe  the  British  race,  as  a  race,  ootnnarefl  favour- 
ably  with  any  other  for  hnnianity.  There  is  no 
need  for  me  to  again  visit  slmiRbter-houses.  It  was 
because  I  have  seen  and  know  what  is  done  iu  the 
case  of  oxen  and  sheep  that  I  described  the  state, 
meat  about  "  enormous  amount  of  excruciating 
pain  "  aa  simply  absurd.  It  is  useless  to  make  a 
number  of  mere  assertions,  so  1  will  content  myself 
by  saying  (1)  that  I  do  not  hold  up  slaughtermen  as 

Ktterns  of  humanity;  (2)  that  it  does  not  pay  to 
.  re  an  "  enormous  amount  of  excruciating  pain" 
in  the  slaughterhouse  (as  a  matter  of  fact  the  killing 
is  done  too  quickly  for  "excruciating''  pain)  :  ana 
(3)  that  if  Mr.  Edwards  knows  of  anything  of  the 
kind,  he  should  communicate  with  the  Society  for 
the  Prevention  of  Cruelty  to  Animals.  Curiously 
enough  1  regard  the  fact  of  the  existence  of  that 
society,  supported  as  it  is  by  voluntary  contributions, 
as  proof  of  the  humanity  of  my  countrymen- 
meaning,  of  course,  the  intelligent  and  thinking 
portion  of  the  community,  to  the  exclusion  of  the 
'  brutes  ;"  whereas  Mr.  Edwards  apparently  regards 
it  as  proof  of  the  inhnmanity  of  his  countrymen. 
The  fact  is,  it  is  a  proof  that  we  have  cruel  men  and 
also  that  we  have  humane  men,  determined  to 
punish  cruelty.  I  have  not  said  that  the  fact  that 
Nature  herself  is  reckless  as  to  pain  justifies  as  in 
inflicting  it ;  and  I  have  not  tried  to  justify  the 
infliction  of  pain.  I  do  not  keep  a  cat  to  kill  mice 
— a  "simple''  statement  which  contains  rather  more 
than  superficial  readers  will  perceive.  Mr.  Edwards 
appears  to  have  misunderstood  my  question  about 
man  being  created  to  live  on  one  kind  of  food— a 
question  1  should  not  have  inserted  but  for  a  remark 
by  "  A  Vegetarian."  Here  it  is :  Assuming  man  to 
have  been  made  by  an  Omnipotent  Being,  does  any 
one  think  that  that  Being  was  so  incompetent  a 
workman  that  he  could  not  make  man  able  to  live 
on  either  kind  of  food  ?  There  are  only  two  "  kinds" 
of  food— animal  and  vegetable.   My  last  assertion 


that  "  man  can  live  where  a  lion  or  a  cow  would 
starve  "  has,  it  seems,  "  astounded  "  Mr.  Edwards. 
Well,  could  a  lion  live  on  wheat ;  could  a  cow  live 
on  flesh ?  Is  not  either  food  for  man?  I  cannot 
understand  how,  even  as  Mr.  Edwards  understands 
the  proposition,  it  would  show  that  the  cow  is 
superior  to  man.  Any  soil  that  will  grow  food  for 
a  cow  will  grow  food  for  man ;  and  time  to  grow 
the  food  most  be  allowed.  Mr.  Edwards  stated,  in 
commencing  his  letter,  that  I  proceeded  on  the 
assamption  that  all  animals  were  created  for  the 
express  benefit  and  use  of  man.  It  is  scarcely 
necessary  for  me  to  say  that  I  have  no  recollection 
of  supporting  directly  or  indirectly  such  a  proposi- 
tion. On  the  contrary,  I  have  in  these  columns 
frequently  supported  the  opposite.  Just  now  I  am 
wondering  how  it  could  be  shown  that  caterpillars, 
green  and  black  fly,  and  earwigs  were  either  of 
benefit  or  use  to  man.— SaUL  Rtmea. 

[28340.]  -  Marine  Engine  (TLQ.).  —  "  One 
Anxious  to  Enow  "  does  not  give  the  size  or  power 
of  his  boiler.  I  have  assumed  3  sizes,  and  give  the 
formula,  so  that  should  the  sizes  assumed  be 
incorrect  he  may  work  it  to  suit  his  boiler : — 
V  =  Velocity  in  knots 

P  =  Horse-power  (I  have  assumed  2,  1;  and  J) 
8  =  Area  of  largest  immersed  section  in  feet. 
The  size  of  boat  taken  iu  working  the  formula  is 
12ft.  long,  2ft.  beam,  and  1ft.  6in.  immersed— 


^480  x  P 


\  h.-p.  would  give  4*87  knots  =  about  fit  miles 

1  „  .,      8125   „     =     „    7l  „ 

2  ■■  it      '72     „     =     „     £>  „ 
— H.  W.  B. 

[26319.]— Shrinking  Wood.—"  Paganini "  asks 
a  question  and  then  distinctly  answers  it  himself. 
No  person  is  better  able  to  judge  as  to  the  use  for 
which  jarrah  is  fitted,  and  so  long  as  he  has  expe- 
rienced the  conduct  of  the  wood  after  twenty-five 
years  of  seasoning,  be  may  rest  assured  that  no 
process  at  present  known  will  prevent  this  wood 
takintr  its  own  way ;  it  is  only  timber  grown  on  soft, 
marshy  ground  that  is  liable  to  warp  or  shrink. 
Dry  ground  produces  hard  timber,  less  liable  to 
shrink,  of  coarse.  The  only  wood  we  have  much 
trouble  with  in  England  is  brown  oak,  and  this, 
after  almost  any  amount  of  drying,  will  shrink  in 
parts  when  worked  into  furniture.  I  never  knew  of 
any  jarrah  being  used  in  this  country.— J.  Kellt. 

[26350.]—  Wood  for  Organ  Boundboaxd.— 
How  can  a  soundboard  be  equally  good  made  of  pine 
in  place  of  mahogany  P  If  this  were  the  case,  money 
would  not  be  laid  oat  on  mahogany,  the  difference 
in  price  being  so  great.  Mahogany,  or  rather  bay- 
wood,  is  used,  because  it  is  the  bast  wood  for  keeping 
true  when  once  made  so— being,  of  course,  thoroughly 
dry.  However,  I  once  built  an  organ  entirely  of 
Oregon  pine ;  it  had  a  very  long  test  of  weather 
during  building,  and  it  stood  well.  If  "  Paganini " 
finds  it  so  difficult  to  get  more  suitable  wood,  he 
need  not  be  afraid  of  building  his  organ  of  Oregon 
pine,  providing  he  is  careful  to  have  it  dry.  Too 
much  fire  drying  is  not  good,  as  wood  is  always  apt 
to  warp  after  it ;  it  should  have  a  thorough  weather 
drying,  and  then  be  kept  in  a  warm  house  or  work- 
shop for  about  a  week  or  two  before  using  it.  It 
would  be  better  not  to  use  any  jarrah  even  for  slides. 
There  is  no  leather  on  the  table  of  an  organ,  or  on 
the  upper  boards;  the  slides  work  simply  on  the 
lower  soundboard,  and  the  upper  boards  against  the 
slides,  with  barely  room  for  slides  to  more.  Care 
should  be  taken  in  choosing  the  Oregon  to  choose 
the  small  close-figured,  and  not  the  large  figured, 
as  you  cannot  get  an  even  surface  on  it,  however 
skilled  you  may  be  as  a  workman.— J.  Km.lt. 

[26366.]  -Diatoms.— I  inclose  a  list  of  some  87 
forms  found  in  "  Cyinbycban  "  deposit.  All  doubtful 
forms  are  omitted.  The  list  is  from  Smith's 
"  British  Diatomacem,"  where  most  of  the  forms 
are  fully  described.  Diatomaceoos  forms  found 
in  the  Lynn  Cymb.rchan  deposit :  —  Niteschia 
sigmoidea,  var.  0.  Pinnularia :  divergens,  stau- 
reiformis,  major,  nobilis,  viridis,  acuta,  Epi- 
themia  :  Turgida,  rupestris,  gibba,  Eunotia :  Dio- 
don,  tetraodoB,  diadima.  Stanroneis  gracilis. 
Navicula :  rbomboides,  cuspidate,  ovalis.  gibbernla. 
Cymbella  cuspidata.  Surtrella  :  biserriata,  line* 
aris,  splendida,  nobilis.  Cocconema  :  Cistula,  cym- 
biforma.  _  Gomphonema :  acuminata,  var.  fl,  gemi- 
natum,  intricatum.  Orthoeira:  Orichalcia  punc- 
tata. Cocconeis  p.  diculus.  Hemantidiuin  :  Pec- 
tinate, nndulatum,  arcus,  bidens.  Tabellaria  fenes- 
trata.   Amphora  ovalis. — Q.  W.  Shrubsolb. 

[26381.]  —  Employment  for  One  -  handed 
People  (TJ.  ft.).— No  reply  to  this  can  be  defiuite. 
More  should  be  known  of  the  querist— his  age, 
education,  capacity,  bias,  Ac.,  and  whether  for  right 
hand  or  left.  Obviously,  the  right  hand  has  many 
advantages  over  the  left— in  writing  especially,  and 
the  handling  of  numerous  tools— to  say  nothing  of 
being  more  sightly  at  work.  From  experience,  I 
believe  every  branch  of  the  painter's  trade  could  be 
done  by  a  one-handed  person  (I  do  all  my  plain 
painting  with  one  hand— the  left) ;  but  then  you 
could  not  do  it  so  quickly.  But  if  employed,  you 
would  have  to  do  the  same  work  for  less  mouey.  Of 
etching  1  know  nothing.  Seek  to  be  right  by 
avoiding  error.  Don't  imagine  anything  like  a 
"  living  "  can  be  obtained  by  merely  "  tapping  for 
it  with  a  small  hammer."   Life  everywhere  is  a 


straggle,  and  for  a  maimed  person  that  itrngrle  u 
keener.  Offer  not  yourself  as  a  candidate  for  ut 
situation  "advertised."  Court  no  public  ofia 
The  character  and  testimony  of  angels  would  fail  U 
serve  you.  If  by  "painting  or  etching-"  on*  otj 
suppose  you  artistic,  there  is  a  fair  chance  for  jas 
here,  provided  yoa  are  not  too  old.  About  25  yew 
ago  I  took  up  photography,  and  if  I  have  not  made 
for  myself  a  name  I  have  done  better— made  i 

Crition,  for  which  I  am  thankful.  You  will  he* 
ve  ample  scope  for  every  branch  of  ingenuity  uj 
good  manners.  Bat  if  yoa  cannot  cope  with  photo, 
graphy,  I  have  known  people  of  one  hand  sppetatlj 
do  well  as  dealers  in  fish,  dealers  in  marine  (torn, 
hucksters,  gardeners,  carriers,  Ac  But  be  Kiunj 
almost  everything  depends  on  yourself,  and  , 
"  patient  continuance  in  well-doing."  Before  I  tool 
up  with  photography,  I  managed  to  eke  out  u 
existence  by  cleaning  and  repairing  clocks,  tniriar 
and  repairing  musical  instruments,  stocking  gnas.- 
Mnros. 

[26392  ]— Theodolite  fTJft.).— The  variation  if 
the  needle  can  be  easily  found  at  any  place  by  mew 
of  the  Declination  Compass.— Hugh  Clxxkkts. 

[20422.]  —  Was  ting  ho  use  Automatic  Air- 
brake  (U.Q.).  —  The  following  is  the  poet* 
principle  as  applied  in  America :  —  Each  eu  » 
supplied  with  a  cylinder  or  cylinders  taring  pittots 
connected  by  the  proper  rods  and  links  with  tat 
brakes,  and  actuated  by  compressed  air,  which  ii 
supplied  through  tabes  coupled  between  the  can  by 
rubber  tubing  from,  a  reservoir  made  of  bouVr-pka 
and  fixed  under  the  platform  of  the  engine.  The  air 
in  this  reservoir  is  kept  at  the  necesetary  presaw 
automatically  by  a  pump  at  the  side  of  engine.  Ths 
brake  is  most  regular  and  prompt  in  its  actios,  aad 
it  is  to  be  hoped  that  before  long  it,  or  a  similar  oat, 
will  be  adopted  in  this  country,  if  only  for  the  aa 
fort  of  passengers,  who  would  be  spared  the  una) 

^^04  and  shrieking  of  our  present  inefficient  a* 
ivancos.  With  the  air-brake,  the  whole  brab 
power  of  the  train  is  under  the  immediate  control  a* 
the  driver,  who,  by  simply  opening  a  vaWe,  m 
pat  down  the  brakes  on  every  wheel  in  the  tnk- 
J.  B.,  Belfast. 

[26*29.]—  Boiler  Pump.— Thanks  to  "A** 
ance  "for  his  answer.  I  may  say  that  the  feed-pipes 
on  the  side  of  the  hot  well.  I  have  a  pins  tsa 
between  the  hot  well  and  pnmp,  to  enable  me  to  tab 
off  the  clack- door  when  the  engine  is  wort  in?.  It  it 

?aite  evident  there  is  a  vacuum  under  ths  clack,  u 
am  unable  to  lift  the  clack  uatil  I  have  opened  i 
small  tap  under  the  clack  that  I  bad  put  tarn. 
Hew  is  it  there  is  a  vacuum  with  3ft.  of  water  aw 
the  olack  ?  The  clack  is  more  liable  to  fasten  wha 
the  water  is  getting  rather  hot  in  hot  welL— Oxsa 
a  Fix. 

[86429.]— Boiler  Pump.— To  "  Aasistanoe/'- 
In  your  answer  to  the  above,  you  said  the  vain  do* 
not  stick,  but  the  pressure  of  the  atmosphere,  m 
the  vacuum  (note  this)  under,  makes  it  appear  * 
Now,  I  would  like  to  ask  "  Assistance"  what  w«k» 
there  is  under  the  valve  ?  If  a  vacuum  i»  can* 
under  the  valve,  then  the  atmospheric  pressure « 
the  water  would  lift  it,  for  if  we  obtain  a  vanna 
either  air  or  water  must  follow  as  a  matter  i 
course.  I  should  say  myself  that  the  pump  i»PW 
ing  air  somewhere  in  the  suction  pipe ;  and  ofttw* 
a  pump  will  do  its  work  for  a  few  minutes,  bat  m 
air  at  last  overcomes  it,  and  then  there  is  an «»  « 
water.  I  should  advise  "  One  in  a  Fix"  to  tborongbly 
inspect  his  suction-pipe.— FioAJto. 

[26436.]— Mining.— 1.  There  are  no  fiVd 
Bions;  they  are  set  out  to  snit  convenience,  f 
Many  ways  are  adopted,  but  the  following  eitncU 


the  principle  upon  which  they  all  depesi 
number  of  tram  roads  or  narrow  places  are  <ia<™ 
through  the  whole  coal  to  the  extremity  of  the  sW* 
to  be  worked  out  j  after  which,  say  100  or  200 
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or  mora,  is  brought  back  from  the  extremity,  and 
the  gob  loft  behind."  The  advantages  possessed  by 
this  mode  nre  common  with  other  wide  work.  Dead 
work  is  reduced  to  a  minimum,  and  the  percentage 
of  slack  in  loosened.  3.  I  scarcely  understand  this 
question,  because  there  are  some  steep  seams  safer 
than  some  which  are  not  so  steep.  On  the  other 
hand,  there  are  flat  measures  which  are  safer  than 
others  of  a  greater  dip.  4.  A  difficult  question  to 
answer,  after  looking  over  the  advertisement 
columns  of  the  Colliery  Guardian,  but  I  believe  the 
coupled  horizontal  is  coming  into  general  favour. 
S.  The  Accompanying  sketch  u»eds  little  description  ; 
it  b  built  with  two  arches,  to  prevent  the  surround- 
ing -tr.it-.  taking  tire.  0  is  the  place  for  the  fire, 
D  apace  betwixt  the  arches ;  A  and  B  air-gates  to 
ktf>p  the  oater  wall  cool.  You  will  also  see  that  the 
air  passing  between  the  two  nrches  keeps  the  upper- 
Boat  arch  cool,  so  that  it  is  impossible  to  set  any- 
hing  on  fire  among  which  the  furnace  may  be  built. 
ton  may  construct  it  to  any  dimensions  you  need. — 
WKOBaNCB. 

f  28 147.]— Engine  Governors.— I  think  "Me" 
■rill  find  the  tollowiug  rules  do  for  governors: — 
Lantrth  of  governor  given  to  find  the  number  of 
revolutions  per  minute— 

E,(|) 

"^rhere  R  =  number  of  revolutions  per  minnte,  I  — 
th  of  pendulum.  The  number  of  revolutions 
i  to  find  the  length— 

iigth  of  the  pendulum  is  from  the  centre  of 
rhere  it  hangs  to  the  centre  of  the  ball. 
•  not  know  of  any  rule  for  the  size  of  balls,  nor 
ince  they  have  to  fly  out,  only  they  mu-it  be 
enough  and  fly  out  fur  enough  to  work  the 
lie  TAlve  properly. — Francois. 

41— Air  Pressure. — "  Ex-Blacksmith  "  has 
Gorrectea  the  error  which  appeared  in  the  printed 
statement  (see  p  .543),  bnt  1  should  like  an  explana- 
tion of  the  equation  in  full.  Is  the  resisting  power 
Jf"  the  metal  proportionate  to  its  thickness  ?  — 
jr.  B.  G. 

£28515.]  —  Bromine. — I  am  not  sure  that  I  fully 
■kotrstand  this  query ;  bnt  I  may  mention  that  if 
'  Ohrob  "  allowed  his  preparation  to  stand  till  n.-xt 
bay  in  &n  open  vessel  that  would  account  for  the  dis- 
appearance of  the  colour,  simply  because  the  bromine 
would  volatilise.  If  such  be  the  case,  be  must  pro- 
ieed  with  another  portion  of  bittern.— B.  Tkrtkt. 

[38527.]— Chemical  Examination  Question. — 
For  the  evaporation  of  14  «911b.  of  water,  previously 
-Ehised  to  the  boiling  point,  8080  heat  units  are 
ssMuired  ;  and,  us  this  quantity  of  heat  is  assumed 
;o  be  capable  of  raising  5'5  times  14  091  from  the 
freezing  to  the  boiling  point,  we  have  at  once  all 
bfae  data  necessary  for  the  calculation.  Thus,  if 
l*'HPlIh.  of  water  at  100°  C.  require  8080  calories, 
sow  many  does  101b.  require  ? 

8080  x  10  _  x 

11  $5i 

rherefore  x  equals  tho  calorific  power  of  tho  coal, 
pwbich,  multiplied  by  5  5,  gives  the  quautity  of  water 
IB  lbs.  capable  of  being  raised  from  the  freezing  to 
fcfce  boiling  point  by  lib.  of  the  coal.  Now.  a  heat 
Knit  or  calorie,  if  converted  into  work,  would 
raise  one  gramme  423  5  metres.  Therefore,  s  ■ 
|>23'5  equals  gramme-metres,  and 


4235 


1.000 


=  metrekilogrammes. 


sWith  regard  to  the  "  methods  you  would  adopt  in 
fcbe  qualitative  analysis  of  a  mixture  containing 
potassio  iodide,  so.iic  bromide,  calcic  snlpho- 
STanide,  argeutic  carbonate,  and  mercuric  sul- 
phide," "  Evitor  "  must  just  proceed  by  the  ordinary 
methods  of  qualitative  analysis,  carefully  examining 
it  as  be  would  a  substance  of  unknown  composition. 
The  following  is  a  rough  outline  of  the  method ; 
but  1  will  leave  "Evitor"  to  observe  the  various 
phenomena  of  particular  mixture  for  himself:  — 
First  take  a  portion  of  the  substunce,  and  reduce  to 
A  fine  powder  in  a  small  mortar.  Introduce  about 
*6  gramme  into  a  dry  test  tube,  and  heat  gently 
OTer  the  Bunsen  flame ;  observe  if  anything  be 
evolved,  and  condense  on  the  cool  part  of  the  tube. 
If  so,  test  with  litmus  paper  ;  neutral— water  of 
crystallisation;  red— acid,  chlorides,  sulphides 
Ac.  ;  blue — alkaline,  ammonium  salts.  Now  care- 
fully remove  the  moisture  from  the  sides  of  the 
tube  with  a  slip  of  blotting-paper,  after  which  it 
nay  be  exposed  to  the  hottest  part  of  the  Bunsen 
Same,  keeping  the  mouth  of  the  tube  partly  closed 
•itb  the  thumb,  in  order  that,  if  anything  be 
Solved,  it  will  be  collected.  Gas  is  evolved ; 
Olourless  and  odourless,  introduce  a  glowing 
>linter ;  relit,  oxygen,  indicating  the  presence  of 
SroxideB,  chlorates,  or  nitrates.  Carbonic  oxide 
evolved  :  oxalates.  The  gas  is  colourless,  but  has 
ft  odour  of  cyanogen  :  presence  of  cyanogen  com- 
junda.  Odourof  ammonia:  presence  of  ammonium 
jt  -  Odour  of  sulphur  dioxide:  presence  of 
:,V\A  s  And  certain  sulphates.  The  gas  has  a 
^Ariy  brown  colour,  seen  by  placing  a  sheet  of  white 
^per  At  the  back  of  the  tube  :  this  indicates 
Katrutes  of  the  heavy  metals  and  nitrites.  It  forms 
a  »iihlimate ;  examine  with  a  pocket  magnifier: 
metallic  globules,  mercury,  slight  metallic  mirror, 
■r?enic.    Yollow  sublimate:  mercuric  iodide  and 


nrscuious  sulphide.  Small  reddish-brown  drops: 
sulpbur.  Orange  yellow  sublimate,  changing  to 
black  on  heating:  mercuric  sulphide.  A  white 
sublimate  indicates  salts  of  Ammonium,  mercuric 
chloride  merenrious  chloride,  nrsenious  oxide,  and 
antimonious  oxide.  Heat  another  portion  of  the 
substance  on  charcsal  in  the  reducing  flame  of 
the  blowpipe;  observe  if  any  metallic  bead  is 
formed ;  if  so.  regard  must  be  had  to  its 
colour,  Ac.  Make  a  bead  of  microcosmic  salt, 
boat  to  fusion,  and  take  up  a  portion  of  the 
mixture :  heat  again,  observe  the  colour  of  the 
bead,  and  test  its  solubility.  Dip  a  platinum  wire 
in  hydrochloric  acid,  and  then  into  the  mixture  ; 
hold  in  tho  Bunsen  flame,  yellow,  sodium  ;  observe 
through  an  iudigo  prism,  violet,  potassium.  Heat  a 
portion  of  the  substance  with  potassic  cyanide  and 
sodic  carbonate;  observe  whether  anything  is 
deposited  on  the  cool  part  of  the  tube.  Test  for 
ammonia  with  soda  lime.  Throughly  incorporate 
another  portion  of  tho  finely-divided  powder  with 
bydric  potassic  sulphate,  and  lie  it  :  iodine,  chlorine, 
nitrons  acid,  and  hydrochloric  acid  will  be  liberated 
if  present.  If  the  above  tests  Are  properly  applied 
und  the  resulting  phenomena  carefully  observed, 
"  Evitor  "  ought  to  have  a  very  good  idea  of  com- 
position of  the  mixture.  He  ought  also  to  be  able 
to  construct  a  convenient  method  for  the  separation 
nnd  individual  detection  of  the  several  constituents 
by  the  wet  annlysis.  I  will  give  one  method  which, 
although  perhaps  not  the  quickest,  yet  it  has  the 
advantage  of  being  very  simple.  Test  the  solubility 
of  the  substance  bv  treating  a  portion  with  distilled 
water ;  boil  and  filter.  The  potassic  iodide,  sodic 
bromide,  and  calcic  sulphocvanide  will  be  dissolved  ; 
filter,  and  set  aside  the  nitrate  (f»).  Wash  the 
insoluble  residue  with  distilled  water  until  the 
washings  produce  no  milkiness  with  nitrate  of 
silver.  To  a  portion  of  the  residue,  insoluble  in 
water,  add  dilute  hydrochloric  Acid;  CArbonic 
Anhydride  is  evolved,  and  a  white  curdy  pre- 
cipitute  produced.  Take  Another  portion  and 
treat  with  dilute  nitric  acid,  carbonic  anhydride, 
is  evolved.  Boil  well  to  expel  the  greater  portion 
of  the  acid ;  filter,  wash  well,  and  set  aside  the 
filtrate  (fo).  To  the  residue,  insoluble  in  dilute 
nitric  acia,  add  concentrated  hydrochloric  acid  with 
a  few  drops  of  nitric  acid  ;  it  is  completely  dissolved. 
Call  this  if,).  He  must  now  proceed  to  examine  the 
three  solutions  according  to  the  following  method  : 
Take  2  or  3  c.  o.  in  a  test-tnbe,  and  add  hydrochloric 
acid  ;  no  precipitate,  but  the  odour  of  carbon  dis ul- 
phide  is  evolved.  This  indicates  the  presenoe  of  a 
sulpbocyanide.  Tho  following  equation  will  show 
how  this  is  brought  abont:  — 

(C  N  S)2  Ca  +  2  H  CI  =  2  C  N  S  H  +  CaClj 
Tn  the  presence  of  water  sulphocyanic  Acid  is  imme- 
diately decomposed  iuto  ammonia,  carbon  disulphide, 
And  carbonic  anhydride.    Thus  ■ 

2CNSH  +  2HsO  =  2NHj  +  CS!  +  COj 
The  presence  or  Absence  of  this  acid  can  be  confirmed 
by  the  addition  of  a  persilt  of  iron.  The  non- 
appearance of  a  precipitate  on  the  addition  of  hydro- 
chloric iicid  indicates  the  absence  of  the  metals  of 
group  1.  (Of  course  a  precipitate  will  be  produced 
in  fj  which,  on  applying  the  confirming  tests,  will  be 
found  to  be  silver.)  Now  add  2  or  3  dropB  of  bydric 
sulphide.  No  precipitate  :  absence  of  all  the  mem- 
bers of  group  2.  (The  addition  of  hydric  sulphide 
to  f3  will  occasion  a  precipitate  which,  on  examina- 
tion, will  be  fonnd  to  be  mercury.)  Neutralise  with 
amnionic  hydrate  ;  add  amnionic  chloride  and 
ammonic  sulphide.  No  precipitate ;  absence  of 
group  3.  Then  add  ammonic  carbonate ;  a  white  pre- 
cipitate. Take  50  c.  c.  of  the  original  solution  ;  add 
ammonic  hydrate,  ammonic  chloride,  and  ammonic 
carbonate.  Filter  off  the  precipitate.  And  add 
hydric  disodic  phosphate,  stir  well,  and  allow  to 
stand  while  you  are  examiuing  the  precipitate  for 
barium,  strontium,  and  calcium,  the  latter  of  which 
alone  is  present.  As  no  precipitate  is  formed  by  the 
addition  of  hydric  disodic  phosphate,  magnesium  is 
absent.  And  as  the  alkaline  metals  were  recognised 
in  the  dry  analysis,  they  alone  are  present.  To 
especially  recognise  potassium  which  is  likely  to 
escape  detection  in  the  dry  an  ilysis,  evaporate  the 
whole  filtrate  from  which  the  lime  was  precipitated 
to  dryness,  ignite  to  expel  ammoniacal  salts,  take  up 
with  water,  and  add  excess  of  a  concentrated  solution 
of  tartaric  acid,  stir  well,  filter,  dry,  and  ignite.  It 
must  be  ol>served  that  the  addition  of  platinic  tetra- 
chloride for  the  detection  of  potassium  cannot  be 
directly  added  to  the  filtrate  from  which  the  lime 
was  precipitated,  as  iodine  is  present,  which  would 
produce  a  dark  colouration.  For  the  detection  of 
the  acids,  proceed  thus :— Sulphuric  acid.  Take  a 
portion  of  the  original  solution,  and  acidify  with 
hydrochloric  aeid.  Add  a  few  dropi  of  baric  chloride. 
A  white  precipitate  indicates  sulphuric  acid.  Phos- 
phoric acid  :  Take  another  portion  nnd  acidify  with 
hydrochloric  acid  ;  odd  ammonic  molvbdate  dissolved 
in  nitric  acid.  Set  aside  in  a  warm  place.  As  iodine 
has  been  shown  to  be  present,  add  to  another  portion 
of  the  original  solution  argentic  sulphate  in  slight 
excess,  filter,  and  to  the  filtrate  add  a  few  drops  of 
ferrous  sulphate.  Now  take  a  pipette,  and  pass  to 
the  bottom  of  the  tube  a  little  concentrated  sulphuric 
acid.  The  appearance  of  a  black  ring  indicates  nitric 
aeid.  To  Another  portion  of  the  solution  Add 
sulphuric  acid  and  potassic  nitrite.  This  will 
liberate  the  iodine,  which  must  be  removed  with 
ether,  after  which  chlorine-water  and  carbon  di- 
sulphide must  be  Added,  And  the  whole  agitated, 
which  will  give  rise  to  a  yellow  colour.   This  indi- 


cates bromine.  To  ascertain  whether  chlorine  is 
present  or  not,  take  equal  quantities  of  tho  substance 
and  potassic  dichromate.  place  in  a  retort,  and 
drench  with  sulphuric  MM ;  condense  the  red  gas 
given  over.  Treat  with  Ammonia ;  if  coloured  yellow 
chlorine  is  present.— R.  Tbrvet. 

[20530.1— Chemistry  Question.— This  question 
is  exceedingly  simple,  as  the  following  working  will 
Bbow.  The  molecular  weight  of  crystallised  pro  to- 
sulphAte  of  iron  is  278 .  And  as  two  equivalents  Are 
reqnired  to  liberate  two  atoms  (35"5  x  2)  of  chlorine 
— thus  : — 

2  Fe,  S04  +  H,  SO,  +  CU  =  3  S03  Fe,  03  +  IHCL 
therefore  they  stand  to  each  other  in  the  ratio  of 
78  :  "L  Hence,  if  '78  gramme  liberAte  1  gramme, 
what  will  8  grammes  liberate  ? 


•1  x 


•78 


1-025 


As  T025  gramme  is  tho  nmountof  chlorine  that  would 
be  liberated  by  8  grammes  of  Fe  S04  +  7  II,  O ;  and 
as  the  8  grammes  are  dissolved  in  50  )c.c,  oacho.c.  will 
be  capable  of  liberating  0025  gramme  of  CI.  Hence 
50c.c.  of  Fe  S04  +7  H,0  will  liberAte  0025  x  60 
=  '1250  gramme  of  chlorine  from  40c  o.  of  the  bleach- 
ing powder.  If  40c.c.  of  the  bleAohing  powder  eon- 
taiu  1250  gramme  of  chlorine,  how  much  does  lOOc.c. 
contain  ?  (=  1  gramme  of  the  dry  powder). 
•1250  x  100 


40 


=  3125 


Percentage  of  chlorine  =  3126  x  100  =  3P25.— 
R.  Tbrvet. 
[28555.]  —Lift  And  Force  Pumpa.— 
D  =  diameter  of  pump  in  inches 
L  =  Length  of  stroke  in  feet 
N  =  Number  of  strokes  per  minute 
G  =  Gallons  discharged  per  minute. 
Then,  G  =  D'xLxNx  '020.    In  this  formula 
loss  bv  slip  is  taken  into  account.   Example :— Let 
D  =  10",  L  =  1'  8",  and  N  =  40 ;  100  x  1  5  x  40  x 
028  =  158  gallons.    The  power  in  foot-pounds 
required  to  work  yonr  pump  will  be  the  head  iu  feet 
(H)   x  10  G.  the  number  of  lbs.  discharged  per 
minute.    Divide  this  product  by  33,000,  and  you  will 
have  the  horse-power.    Thus  :— 

10  G  x  H  _  jj  p 
3J0j0 

To  this  20  per  cent,  must  be  Added  to  allow  for 
friction.    ExAinple :— Let  H  =  100,  10  G  =»  1,580. 
1680  x  109  _  47  jj  .p 

33000 

4  7  x  1-20  =  5  6H.-P. 
For  single-Acting  pumps  divide  N  by  2. — N.  G.  T. 

[28591.]  —  Limelight.  —  To  Mr  LanoAator.— 
Have  missed  your  qujry,  it  being  in  Answers,  but 
will  write  in  time  for  next,  with  all  particulars  you 
require;  it  is  post  time  now. — W.  J.  Lancaster. 

[28809.]— Light.— To  Mr.  Lancaster.— Thanks 
for  your  reply  to  my  query.  The  object  I  have  in 
view  is  to  find  the  cueupest  light  to  light  the  yard 
where  rough  work,  such  as  sifting,  Ac,  is  dene. 
Gab  is  not  obtainable. — C. 

[28815.]— Tap  for  Boiler.— I  must  apologise  to 
"  J.  W.  C."  In  my  bAste  last  week  1  showed  on 
my  "  sketch  of  valve  "  two  male  screws  at  the  inlet 
and  outlet.  It  should  have  been  two  female  or 
socket  screws,  with  hexagons  formed  on  the  exterior, 
or  it  may  be  made  with  flanges. — N.  H. 

[26838  ]— Sewage  in  Well.— The  simplest  and 
most  reliable  test  tor  the  presence  of  sewage  in  well 
water  is  to  dissolve  a  little  loaf  sugar  in  the  suspected 
water,  and,  having  sealed  it,  lay  it  aside  for  a  few 
days,  maintaining  it  at  a  temperature  of  About  70° 
FAh.  The  presence  of  organic  impurities  may  be 
denied  if,  at  the  end  of  that  time,  no  trace  of  the 
growth  of  fuugi  cau  be  observed,  even  with  the 
microscope.— H.  B.  F. 

[26855.]— Power  of  Engine.— I  think  "  Alex- 
ander "  must  be  a  little  puzzled  at  the  discrepancies 
in  the  answers  to  his  question.  "  H.  C."  has  gone 
the  right  way  to  work,  ouly  he  has  omitted  the  fric- 
tion of  the  engine,  which  may  be  approximately 

calculated  by  the  formulA  -^L  (D  =  dia.  of  cy.  in 
VD 

inches),  the  result  being  the  pressure  in  lbs.  per 
sq.  in.  necessAry  to  overcome  it ;  this,  accordingly, 
will  reduce  our  pressure  in  the  cylinder  to  about 
Mb.  per  Bquare  inch.  "  C.  W.  H."  has  certainly 
not  looked  at  401  b.  per  square  iuoh  from  an 
engineer's  point  of  view.  If  "  AlexAnder  "  had  said 
absolute  pressure  his  reasoniug  would  be  right 
enough  ;  but  it  is  not  customary,  when  speaking  of 
the  pressure  in  a  steam  cylinder,  to  regard  it  thus, 
but  merely  the  pressure  Above  that  of  the  atmo- 
sphere. My  answer  ought  to  be  89  and  not  "ifl.  The 
mistake  must  have  occurred  in  transmission.— 
N.  G.  T. 

[26655.]— Power  of  Engine.— Assuming  the 
steam  is  being  admitted  into  the  cylinder  during  the 
full  stroke,  the  power  of  Alexander's  engine  is  that 
of  101 '2  horses. 

Area  of  cylinder 
314  16  x  40  x  43  x  8  _  ,n..0 

 33000  101  - 

the  horse- power  actual.— Gueknockian. 

[26855.1  —  Power  of  Engine.  —  I  noticed  this 
query  in  No.  593,  but  was  prevented  At  the  time  in 
replying  to  it.  I  see  iu  No.  594  three  replies,  aII 
varying.  How  the  results  are  obtained  I  do  not 
know,  nnd  they  appear  to  me  fallacious.  I  will 
give  you  my  version.   The  cut-off  1  have  Assumed  |, 
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therefore  may  not  be  strictly  correct.  In  fact,  it  is 
impossible  to  (rive  the  definite  horse-power  unless 
an  indicator  diagram  was  published.  The  formula: 
would  stand  thus  :— D  =  diameter  of  cylinder  in 
inches ;  8  =  stroke  in  feet  ;  B  =  revolutions  per 
minute  ;  P  =  pressure  on  boiler  of  steam  in  pounds 
per  square  inch  above  the  atmosphere ;  p  =  the  ave- 
rage effective  pressure  on  piston  throughout  its 
stroke. 

P  -  40. — Pressure  on  boiler. 

15.— The  atmosphere  assumed.   (It  is  really 

—  14706.) 
0 

4  =  Loss  in  steam  pipes,  stop-cock,  and 

—  throttle-valve. 

61  =  Pressure  in  slide-valve  box  of  engine. 

Now,  511b.  pressure  cut  off  at  J  the  travel  of  piston 
=  47  60.— Pounds  pressure. 
=  15-00.— The  atmosphere. 

3260 

f  4'00  -  Loss  of  steam  in  passages,  cooling 
t  i  i  n  t )  in  cylinder,  *<*• 

.ueuucfc  <  4.qq  _  Logg  hy  back  pressure  for  non-con- 

(.  densiug  engine. 

8-00  Total  loss. 

24  00  =  Gross  average  effective  pressure  on 
piston  in  pounds  per  square  inch. 
3  50  =  I  friction  of  engine. 

21*10  =  Net  average  effective  pressure  on 
piston. 

Then— 

AHp  =       x  7854  x  p  x  V  m  31416  x  2110  *  258 

33,000  33,000. 
=  61*4  actual  horse-power,  which  is  what  I  presume 
"Alexander"  requires.  V  =  velocity  of  piston  in 
feet  per  minute.  Thus  V  =  8  x  2  x  B.  I  have 
given  the  losses  in  the  progressive  ratio  in  which 
they  occur,  and  trust  that  the  mode  of  arriving  at 
the  result  is  sufficiently  explanatory. — Tubal- Kain. 

[28655. J— Power  of  Engine. — Area  of  piston  = 
314  sq.  in.  nearly.  Deduct  l^lb.  from  steam  pressure 
for  loss.  Then  pressure  on  pi.iton  =  314  -  38jt  = 
12,0801b.  Again  the  distance  traversed  by  piston 
per  minute  =  43  x  6  =  258  feet.  Therefore,  work 
done  =  12,089  x  258  =  3,118,962  foot-pounds.  But 
33,000  foot-pounds  ■  1  horse-power.  Therefore, 
horse-power  of  engine  =  about  94}. — Quidam. 

[26656.]— Power  of  Engine.— 
Let  A  =  Area  of  piston  iu  square  inches 

P  -  Mean  pressure  on  piston  through  the  whole 

stroke  in  lb. 
8  =  Stroke  of  piston  in  feet 
B  =  Number  of  revolutions  per  minute. 

A  P  B  S  x  2 

The  indicated  horse-power  =  — 33000" — *  Assum- 
ing the  steam  is  cut  off  at  half  stroke,  the  mean 
pressure  through  the  whole  stroke  will  be  about 
271h.  per  square  inch  on  the  piston  ; 

•  I  H  P  =  20*  x  7854  x  27  x  43  x  3  x2 
33000 
=  206843856  = 
33000 

or  indicated  horse-power  =  62|  nearly.  And  by 
ascertaining  the  true  mean  pressure  through  the 
whole  stroke,  and  using  that  instead  of  the  assumed 
mean  pressure  you  may  get  the  true  indicated  horse- 
power developed  at  any  time. — N.  H. 

[26865. }— Power  of  Engine.— The  formula  for 
the  effective  power  of  an  engine  is 
Area  of  piston  in  in.  x  rpeed  of  do.  in  ft.  x  pressure 


In  "  Alexander's ' 


33000 
case  this  is 


314-16   x  258  x  40 


33,000 

=  98-2467  nearly  =  98J  horse-power.— H.  W.  B. 

£26656.1—  Power  of  Engine.— Work  done  upon 
1  iach  of  the  piston  in  1  stroke  =  40  x  3  =  120. 
Work  upon  the  whole  piston  in  1  stroke  =  120  x 
314' 18.  Work  upon  the  whole  piston  in  20  strokes 
=  120  x  314-18  x  43.  As  this  is  aho  the  work  done 
per  minute  we  have — 

„  .p  m  120  x  31416  x  43 
8300U 

-T.  L.  C.  A.  K. 

[26655.]— Power  of  Engine.— Let  D  =  the 
diameter  of  the  cylinder  in  inches,  S  =  the  stroke 
of  the  engine  iu  feet,  and  II  =  nominal  horse- power  ; 

s  _ 


3  — 

then  H  =  ^ttI—  for  high  pressure,  and  II  = 


15  6  "  "  '  47 

for  condensing  engines.    Substituting  the  values 


given  by  "  Alexander,"  H  = 

m  *™'B 
15-6 


2<V-'  x  73     400  x  1-442 


16  6  15  0 

37  horse-pouer  for  high  pressure,  and 


H  = 


6768 
47 


=  12  h.-p.  for  condensing  engines.  If 


decimals  are  taken  into  consideration,  the  answers 
are  38  97  and  12 "±7. — W.  A 1 1:1  , , 

[26056.]— Fly-wheel  of  Lathe.— I  have  seen  fly- 
wheels weighing  half  a  ton  mounted  an  follows,  and 
they  worked  very  easily  indeed.  I  think  1  can  make 
the  very  rough  sketch  clear  without  letters.  The 
top  circle  is  the  spindle  of  the  fly-wheel.    It  rests 


upon  the  second  circle,  which  is  intended  to  repre- 
sent a  friction.wheel  turning  upon  its  axis,  repre- 
sented by  the  small  circle  in  its  centre.  The  rest 
of  the  sketch  is  of  a  casting  of  iron,  with  two 
uprights,  to  prevent  the  spindle  moving  laterally, 
audio  take  the  spindle  of  the  friction-wheel.  It  is 
probably  unnecessary  to  state  that  the  bearing 
casting  must  be  made  so  as  to  leave  space  for  the 


friction-wheel.  The  spindle  of  the  wheel  must  rest 
as  cxactiy  as  possible  on  the  summit  of  the  friction- 
wheel,  it  may  be  convenient  if  I  give  what  the 
dimensions  of  the  frictiou-wheel  and  spindle  bad 
better  be  :— Diameter  of  friction-wheel.  3in.  to  3";iu. ; 
thickness  of  ditto,  Jin. ;  diameter  of  spindle,  |in. 
I  quote  these  measures  from  memory  only,  and  not 
from  actual  measurement. — C.  A.  T. 

[28875.] — Common  Pump  — Height  the  water  is 
to  be  raised  =  15ft.  Atmospheric  pressure  due  to 
this  height  is  as  height  in  feet  of  a  column  of  water 
canal  to  pressure  of  atmosphere  (34ft.)  is  to  height 
of  water  to  be  raised  (15ft.),  so  is  pressure  of  atmo- 
sphere (16lb.  per  sq.  in.)  to  pressure  on  pump  bucket 
per  square  inch.  And  power  required  equals  re- 
sistance of  atmosphere  plus  weight  of  water  raised 
at  each  stroke,  as  the  length  of  stroke  is  not  given. 
Suppose  the  stroke  ■  4  inches,  and  the  pump  to  be 
two-thirds  full  at  each  stroke,  then  34  :  15  ::  15  : 
6'611b.  =  atmospheric  pressure  on  pump  bucket  per 
square  inch,  and  since — 

Area  of  pump  x  stroke  in  inches  x  2 
3 

=  cubic  incheB  of  water  raised  at  each  stroke  = 

10  *  *  *  2  =  26  66  cubic  inches,  and  a  cubic  inch 
3 

of  fresh  water  =  034lb. ; 

.   [26  66  x  -034  +  (10  x  6  61)]  x  3 
30 

-  6-71b.  at  end  of  pump  handle.— N.  H. 

[28675.1— Common  Pump.—"  N.  G.  P.'s  "  reply 
to  "  F.  F."  seems  to  me  somewhat  unsatisfactory. 
Theoretically,  we  have  to  consider  the  weight  of  a 
column  of  water  180  inches  high,  having  a  base  of 
10  square  inches,  and  the  force  required  must  equal 
1,800  cubic  inches  of  water,  independently  of 
leverage.  Now,  1,728  cubic  inches  of  water  weigh 
lOOOoz.    (nearly) ;    .-.  1728   i    lOOOos.    ::    1800  ! 

1000  *  IgOpoa,  =  1041-60*.     The  mechanical  ad- 
1728 

vantage  of  the  lever  employed  =  30  ♦  3  =  10: 
.*.  force  required  =  104'18oz.  This  result  is  ob- 
tained in  theory ;  in  practice  allowance  must  be  made 
for  friction,  &c— T.  Mitcheson. 

[26677.]  —  Navigation.  —  The  question,  as  it 
stands,  is  indefinite.  If,  however,  it  is  meant  that 
B  sails  from,  and  not  for,  latitude  60"  30  N.,  then 
the  problem  is  quite  intelligible  and  determinate. 
By  spherical  trigonometry,  or  by  the  aid  of  a  globe, 
it  can  easily  be  shown  that  the  place  where  the 
tracks  will  cross  each  other  lies  on  the  equator,  and 
at  29°  25'  W.— J.  Dickson. 

[26680.]  —  The  8easons  in  England.  —  The 
increase  of  mean  temperature  at  Greenwich  between 
the  years  1771  and  1874  was  as  follows  1 — 

For  the  3  months  January  to  March    ...  2'6 

„         „      April  to  June   1*4 

„         „      July  to  September    ...  1*1 
„         „    October  to  December  .  .  17 
Increase  on  the  year  \  T.    Further  particulars  will 
be  found  on  page  554  of  Vol.  XX.  of  the  English 
Mechanic— J.  Thrustans. 


]— Metal  Castings.— By  making  a  "riser" 
at  the  opposite  end  from  the  runner,  and  by  making 
runner  and  riser  both  to  take  more  metal  in  them- 
selves, you  would  most  probably  avoid  the  roughness 
mentioned.  If  your  moulds  will  allow  this  it  will  be 
the  simplest  way  :  if  not,  I  fear  it  will  be  necessary 
for  you  to  make  fresh  frames  to  allow  running  at  the 
side,  and  one  or  more  risers  as  well. — Mathetes. 

[26691.]— Galvanic  Action  in  Breweries.— 
On  page  699,  iu  my  reply  to  this  query,  an  error 
occurs  which  materially  alters  the  meaning.  In  lines 
3  and  4,  for  the  mixture,  &c,  read  no  mixture. — H. 
P.  Harris,  Botherham. 

[26697.]— To  R.  B.  Cave.— Carnauba  wax  is  some- 
times called  "  palm  wax,"  sometimes  "  vegetable 
wax."  >.'.  Morfit's  "  Chemistry  Applied  to  Soap  and 
Candles"  says  it  can  be  made  white  by  boiling  it 
with  sulphuric  acid  and  half  its  weight  in  water,  and 
while  boiling  add  nitrate  soda  powdered.  It  mixes 
readily  with  paraffin,  and  in  this  condition  the 
Germans  have  got  it  white,  but  keep  the  process  to 
themselves.  Bv  the  way,  .M  or  lit  says,  in  auothcr 
part  of  his  book,  "  Water  with  half  its  weight  of 
sulphuric  acid."  I  suppose  he  means  half-and-half. 
B.  B.  Cave. 


[26699.]— Boiler  Queriea.— I  should  feel  nroe 
pleasure  in  answering  this  correspondent  if  he  wtQ 
kindly  give  a  little  more  detuil  as  regards  the  coo 
struct  ion  of  the  boilers.  Are  there  any  flue-tabes 
If  any,  what  number  and  sizo?  or  are  the  boilm 
simply  cylindrical  with  close  ends  ?  I  will  eudearon 
to  send  a  sketch  of  an  arrangement  if  "  D.  D."  wi 
supply  the  information  asked  — W.  H. 

[26701.]— Orange  Wine.— Probably  the  rewo 
for  your  wine  remaining  cloudy  with  a  sweet  tutt 
is  due  to  imperfect  fermentation,  and  an  insuflicien 
quantity  of  good  yeast.  Completion  of  formeutatiw 
is  found  by  the  hydrometer,  which  should  show  ION 
specific  gravity.    As  many  readers  of  "  ours  "  ma 
wish  to  make  orange  wine  during  the  coming  season, 
give  full  particulars  for  making  eighteen  gallon*  of 
very  first-rate  wine  if  carefully  attended  to.  Some 
time  before  the  oranges  are  used,  say  about  3  week*, 
take  56lb.  of  Malaga  raisins,  and  having  stalkedsad 
bruised  them  thoroughly,  steep  them  iu  15  gallon* 
water.   Then  throw  two  more  gallons  of  water  <n 
the  stalks,  and  strain  the  washings,  afterwards  id 
them  to  the  raisins,  and  let  the  whole  ferment 
When  the  raisins  have  fermented  press  them,  sod 
afterwards  strain  through  them  two  more  gallou 
of  water.   The  raisin  extract  being  qnite  ready  f 
nse,  take  two-thirds  of  the  contents  of  an  orange- 
chest,  divide  each  orange,  and  press  the  juice  mm 
them  with  a  lemon-squeezer,  into  a  separate  rati 
then  strain  the  orange  juice  into  the  raisiu  eitrvt 
when  there  should  be  about  20  gallons  of  the  liquid 
compound,  and  if  under  that  quantity  mako  op  tbi 
amount  by  running  water  at  180°  F.  upon  the  oraogi 
skins,  cool  it  to  7Cr  ¥.,  strain,  and  add  what  is  necer 
sary.  Now  dissolve  lib.  of  argol  (acid  tartrate  of  pot**- 
sin  tin  in  half  a  gallou  of  the  extract,  and  add  to  t 
bulk,  then  mix  in  a  pint  of  fresh  yeast.    Place  th» 
wine  cask  in  a  cool  place  and  cover  it  up  closely 
Bouse  the  wine  well  next  morning,  and  if  the  fe 
mentation  is  at  all  languid,  add  another  qu»rtw 
a  pint  of  yeast.    Bouse  morniug  and  evening  for 
days,  and  after  that  time  rack  it  into  a  cask  thsl 
has  previously  been  rinsed  with  boiling  water,  as 
saturated  with  two  bottles  of  Betts'  British  baa 
Fermentation  must  now  be  carried  on  inawgaj 
manner  until  the  wine  shall  be  about  1?W  *§,° 
gravity,  after  which  it  must  be  fined,  shired  down, 
and  a  vent-hole  made  in  the  shire  into  which  nt 
spile  loosely.    Should  any  yeast  work  out  of  t 
vent-hole  again,  rack  into  a  sulphured  cask  and  agu 
fine,  repeating  the  operation  if  necessary,  and  wbw> 
the  fermentation  is  quite  finished,  which  15  d**}0^ 
bv  the  wine  being  quite  free  from  a  yeasty  head,  t 
up  the  cask  with  British  brandy,  and  knock  in  tl 
spile  tightly.    It  will  require  at  least  sis  iiionthi 
mature  in  the  cask.    Fine  with  the  whites  of  9<f| 
which  must  first  be  whipped  iu  a  pint  of  the  «u> 
and  then  add  to  the  bulk,  and  stir  welL-H. 
Harris,  Botherham. 

[26702.]— Preparation  to  Fasten  Paper  to  Tin. 
— A  query  very  similar  in  purport  to  this  WM~ 
a  few  weeks  ago.    I  then  replied  to  it,  stating  that 
had  tried  and  found  nothing  to  equal  glue  mau»  B 
with  acetic  acid.   This,  as  it  oxidises  all  but  1* 
noble  metals  (gold,  silver,  and  platinum  .  rongr.' 
the  surface  sufficiently  to  produce  pe«*«  FfjfZ 
iog  adhesion.   I  have  even  used  it  to  attach  »•»  JJ 
metallic  hammer  heads  in  Caldera's  melo-piano-  am 
notwithstanding  the  fact  that  the  ^d  •1*"I,B*"" 
caused  to  strike  the  strings  at  about  50  MWWj» 
second,  the  felt  held  well,  and  showed  no  tei»i« 
to  detach.   The  receipt  I  followed  is  the  follow"* 
Take  good,  clear,  pole  yellow  glue,  bretf  » 
rather  small  pieces,  and  let  it  soak  *  *«« 
cold  water.   Pour  off  the  supernatant  w»i«£p">- 
the  glue  thus  softened  in  a  wide-mouthed  ttm* 
add  sufficient  glacial  acetic  acid  to  cover  Wf 
and  facilitate  the  solution  by  *tondiug  toe  J*ww»" 
warm  water.   This  acetic  glue  will  sUdc  aunos*»«* 
thing.— A.  F.  J. 

[28703.]  —  Brightening  Brass  Work. - 
the  brass  wire  be  coiled  in  a  loose  "J-SPJ 
which   it   can  easily   bo  unwound,  tw"  f 
for  a  few  seconds  only  in  a  5 5| 
nitric  acid  in  water  (1  acid  to  20  water  ;  1«" 
let  it  be  thrown  into  an  earthen  vessel  ^"**JL1 
water  with  a  little  soda.   One  end  of  the  D0{0 
now  be  fastened  to  a  winder,  similar  in  10™ 
silk  winder,  but  stronger,  and  wound  off  •  ,00;  •  .tln3 
winding  off  should  be  caused  to  pass,  witn  ■ 
between  a  tight  roll  ef  flannel,  Ac.  loaded  wiw 
whitening  powder.  Tried.— A.  F.  J. 

[20704.]— Magnetic — A  most  difficult  qop" 
answer,  owing  to  its  vagueness.  In  ^ 
the  attractive  forco  of  a  magnet  on*  ^ 
attracted  varies  as  the  squaro  of  the'''9"*i  0'ue  iwh 
if  a  magnet  exerted  a  -'pull"  of  *'*>-  (in 
distance,  it  would  exert  a  mill  of  ■«"■■  ^ 
and  of  only  lib.  at  2in.  Secondly,  the 
of  one  horse  "  is  rather  ambiguous.  A  *r~mai .  u 
generally  reckoned  as  being  equal  to  »  d 
men  differ  in  strength,  and  so  also  00  j 
good  authority  states  that  weak  men  ««  (Bj 
lifting  about  2501b.,  strong  ^J^tiaSpt*1 


we  M 


Topham  (one  of  the  strongest  in  re**11 
a  cannon  weighing  8001b.    J"!!??0^  we  m»J 
power  of  one  horse  at  about  w„:ffl)t  0' 

the  following  calculation  as  to  the  we^  ^ 
magaet  (permanent)  which  shall  pu"  *    .  of  WBic 
weight.    The  strongest  permanent ,  m."*J^iiid  ' 
we  have  any  record  is.  1  believe,  tmi   F"  ^ 
Sir  Isaac  Newton,  which  he  had  k-i  »»  ^ 
weighed  3  grains,  and  is  said  to 
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trains,  or  about  250  times  its  own  weight.  I  do  not 
satlieve  that  any  targe  permanent  magnet  has  ever 
Ken  constructed  bearing  anything;  like  a  relative 
JsD-wer ;  but  still,  taking  this  as  our  basis,  We  may 
■ay  that,  under  the  most  favourable  circumstances, 
a  magnet  capable  of  lifting  9,5001b.  must  be  of  such 
■>  mize  as  to  weigh  101b.  at  least,  and  I  think  that  in 
practice  1001b.  would  be  much  nearer  the  mark. 
But,  again,  engineers  understand  by  hone-power 
Hxe  power  of  raising  33,0001b.  to  the  height  of  lft. 
in  one  minute ;  bnt  this  cannot  be  compared  to  a 
magnet,  as  its  motive  power  is  exerted  all  at  once, 
avnd  ceaaes  when  tho  armature  reaches  the  magnet. 
See  ides,  as  I  noted  above,  the  power  increases  as  the 
distance  diminishes,  so  that  to  get  at  anything  like 
•an  accurate  knowledge  of  the  power  exerted  at  any 
given  time  yon  would  be  obliged  to  perform  an 
operation  of    differential  calculus." — S.  Bottoni. 

(80707.1— Condenser  for  Buhmkorff  OoiL— 
This,  or  rather  a  similar  query,  has  been  repeatedly 
stnswered  in  our  pages  ;  but,  for  the  sake  of  those 
who  are  unable  to  refer.  I  give  a  description  of  one 
which  I  liave  employed  in  my  own  coil,  the  sise  of 
which  corresponds  closely  with  that  of  the  one  men- 
tioned bv  "  F.  0.  B."  100  sheets  of  demy  paper, 
tin.  by  7in.,  are  first  selected,  free  from  holes  or 
defects.  These  are  to  be  immersed,  one  by  one,  in  a 
tin  dish  about  8  x  5  inches  containing  melted 
paraffin,  kept  liquid  by  means  of  a  spirit-lamp  or 
otherwise.  When  thoroughly  imbued  with  paraffin 
they  are  to  be  lifted  out,  with  a  pair  of  forceps,  one 
by  one,  allowed  to  drain,  and  cool.  They  may  then 
be  ironed,  with  a  rather  hot  iron,  between  sheets  of 
blotting-paper,  to  remove  superfluous  paraffin.  00 
sheets  of  thin  tinfoil,  3i  x  7  inches,  are  now  cut  and 
placed  alternately  with  the  papers,  in  the  following 
mode : — Place  a  piece  of  prepared  paper  on  a  flat 
table  ;  lay  over  it  a  sheet  of  tinfoil,  allowing  half  an 
inch  to  project  to  the  left,  in  the  direction  of  its 
length.  Now  place  over  this  another  sheet  of  paper, 
exactly  covering  the  first  paper ;  then  again  another 
«heet  of  tinfoil,  but  this  time  projecting  half  an  inch 
to  the  right ;  then  again  another  paper  with  another 
tinfoil  superimposed,  taking  care  that  the  end  which 
projects  should  be  to  the  left,  and  so  on  alternately, 
with  the  tinfoils  projecting  now  to  right  and  now 
to  the  left,  until  all  the  leaves  are  piled  np.  Two 
thin  pieces  of  board,  abont  4|  x  7  x  J,  previously 
well  soaked  in  melted  paraffin,  are  now  placed,  one 
above  and  one  below,  the  pile  of  leaves,  and  the 
whole  bound  tightly  together  by  means  of  a  piece  of 
lin.  wide  tape,  also  previously  well  paraffined.  The 
condenser  is  now  complete,  and  it  only  requires  join- 
ing np  to  the  platinum  screw  pillar  ana  vibrating 
clapper  pillar  by  means  of  two  wires,  roand  which 
the  two  opposite  projecting  ends  of  tinfoil  are 
tightly  rolled,  and  fastened  down  by  sewing  with 
■tout  thread.— A.  F.  J. 

[26708  .]— Chemistry  — The  methods  given  in  the 
replies  a  few  weeks  back  comprised  some  of  the  most 
exact  and  practical  followed  by  our  best  analytical 
chemists.  I  will  endeavour,  however,  to  describe  a 
simple  method  of  recognising  the  common  inorganic 
acids  which  may  occur  in  a  free  state.  These  are 
carbonic  acid,  hydrochloric  acid,  bydrobromio  acid, 
hydriodio  acid,  hydrofluoric  acid  (very  rarely),  sul- 
pontic  acid,  hydrosulphurio  acid,  and  nitric  acid. 
All  these,  with  the  sole  exception  of  sulphuric  acid, 
•re  volatile.  We  begin,  then,  by  testing  the  solution 
with  litmus  paper,  to  see  whether  it  reddens  it. 
Should  it  do  so  it  eithar  contains  free  acid  or  else 
an  acid  salt.  Should  it  not  do  so  no  free  acid  is  pre- 
sent in  appreciable  quantity,  except,  perhaps,  car- 
bonio  acid  or  hydrosulphurio  acid,  which  are  not  very 
energetic  in  their  action  on  litmus  paper.  We  may 
now  fjf  we  have  not  done  so>  previously)  place  a 
quantity  of  the  suspected  fluid  in  a  glass  vessel,  and 
notice  whether  any  corrosive  action  is  exerted  on 
the  glass.  Should  such  display  itself  hydro  fluoric 
acid  is  present.  Having  decided  this  point,  we  place 
a  small  quantity  of  the  fluid  in  a  retort,  and  distil 
off  a  small  portion  by  a  gentle  heat.  This  will  give 
ua  a  distillate,  with  (should  any  of  the  above-men- 
tioned acids  be  present,  except  sulphurio)  the  acids, 
bnt  no  salts,  except  those  of  ammonia,  the  presence 
of  which  may  be  instantly  detested  by  adding  a 
little  freshly  slaked  lime  to  a  small  portion  of  the 
distillate  and  holding  the  nose  over,  when,  if 
ammonia  be  present,  its  pungent  odour  will  betray 
it.  We  now  divide  the  distillate  into  six  portions. 
To  the  first  we  add  lime  water.  8honld  it  become 
milky,  carbonic  acid  is  present.  We  now  prepare  a 
strong  solution  of  protosulphate  of  iron,  and  place  a 
few  drops  in  a  test  tube ;  over  this  we  pour  cautiously, 
so  as  not  to  mix,  the  second  portion  of  distillate. 
An  olive  brown  line  shows  itself  at  the  line  ofjunc- 
tion  of  the  two  fluids ;  nitric  acid  is  present.  To  the 
third  portion  we  add  a  few  drops  of  solution  of 
acetate  of  lead ;  a  brown  colouration  or  precipitate 
will  indicate  the  presence  of  hydrosulphurio  acid. 
To  the  fourth  portion  we  add  a  few  drops  of  solution 
of  nitrate  of  silver.  A  flooculent  precipitate  of  a 
whitish  or  yellowish  white  colour  denotes  the  pre- 
sence of  either  HC1,  HBr,  or  HI,  or  perhaps  all 
these— to  decide  which  we  proceed  as  follows  :— To 
the  flooculent  precipitate  we  add  liquor  ammonias. 
On  agitation  the  precipitate  dissolves ;  hydrochloric 
acid  is  present.  Or  the  precipitate  dissolves  only  on 
the  addition  of  a  very  large  amoant  of  ammonia  ; 
then  either  HBr  or  HI  is  present,  the  latter  being 
almost  insoluble.  To  the  fifth  portion  we  add  a  few 
drops  of  solution  of  chlorine,  and  cover  the  surface 
of  the  fluid  with  a  stratum  of  ether.  The  ether  be- 
comes coloured  yellowish  brown,  and  smells  of 


bromine ;  hydrobromie  arid  is  present.  To  the  sixth 
portion  we  add  a  few  drops  of  solution  of  bichloride 
of  mercury.  A  splendid  scarlet  precipitate  of 
biniodide  of  mercury  indicates  the  presence  of 
hydriodie  acid.  There  now  only  remains  to  test  for 
sulphurio  acid.  To  do  this  we  take  the  residual  fluid 
in  the  retort  (not  the  distillate)  and  divide  it  into 
two  portions.  To  the  first  portion  we  add  a  solution 
of  chloride  of  barium.  A  heavy  white  precipitate, 
quite  insoluble  in  water,  points  to  the  presence  of 
sulphuric  or  selenic  acids ;  out  the  selenate  of  barium 
is  dissolved  by  boiling  with  hydrochloric  acid,  while 
the  corresponding  sulphate  is  not.  To  ascertain 
whether  the  acid  was  in  the  free  state  or  oombined 
as  an  acid  rait  with  potash  or  soda,  boil  the  second 
portion  to  dryness  in  a  porcelain  capsule ;  a  white 
mass  will  remain  if  a  salt  were  present.  I  have 
omitted  sulphurous  acid  from  the  list,  as  it  is  so 
easily  recognisable  by  its  smell  of  burnt  sulphur. — 
8.  Bottonr. 

[26708.] -Chemistry.— "A." asks  "if  it  is  pos- 
sible to  determine  with  certainty  how  much  free 
acid  (inorganic  or  HC1.,  HBr..  Ac.)  may  be  in  a 
solution,  and  if  it  can  be  done  r  it  is  possible  to 
determine  with  certainty  the  free  acid,  and,  of 
course,  if  possible,  "it  can  be  done."  Might  I  ask 
"A.,"  who  must  be  a  "  novice  "  indeed,  what  is  the 
difference  between  "inorganic,  or  HC1.,  HBr., 
Ac.  P"  I  am  afraid  that  tho  replies  to  this  query 
must  be  very  "  practical ' '  for  a  "  novice  "  to  be  able 
to  undertake  a  volumetric  analysis.  He  will  find 
full  information  in  Sutton 's  "  Volumetric  Analysis" 
or  Thorpe's  "Quantitative  Analysis."  It  is  useless 
for  the  Editor  of  this  paper  to  priut  week  after  week 
such  information  as  may  be  found  in  most  elemen- 
tary works,  and  all  for  tho  sake  of  a  few  persons 
who  wish  to  tread  the  royal  road  to  Scianoe.— 
William  W.  Stavelbt. 

[20709.]— Herbarium  Case. — According  to  the 
"London  Catalogue  of  British  Plants,"  about  92 
natural  orders  comprise  all  the  British  flora.  Con- 
sequently, suppose  that  yon  intend  to  make  a  perfect 
collection,  yon  would  require  at  least  nine  cases 
containing  ten  shelves  or  drawers  each  ;  and  even 
then  yon  wonld  be  obliged  to  throw  two  or  three 
of  the  subdivisions  of  cryptogamia  together.  Betides 
this  the  shelves  or  drawers  wonld  require  to  be  of 
different  depths  to  suit  the  abundance  or  paucity  of 
the  species  contained  in  each  order.  I  think,  how- 
ever, that  your  idea  is  a  very  good  one — perfectly 
feasible,  and  might  be  put  into  practice  cheaply. 
Well-seasoned  deal  cases,  made  somewhat  like  small 
book-cases,  of  the  same  internal  size  as  the  sheets, 
with  moveable  shelves  supported  on  pins  to  any 
required  height,  and  furnished  with  well-fitting 
folding  doors,  oould  surely  be  turned  out  by  an 
amateur  for  little  more  than  the  cost  of  the  wood.  I 
should  strongly  recommend  "  Anthericum"  to  make, 
or  have  made,  one  abont  18  x  12  x  38 in.,  with  ten 
shelves,  each  17  x  11  x  Jin.,  taking  care  to  have 
side  holes  for  the  insertion  of  the  sustaining  pins  at 
about  an  inch  apart  all  up  the  sides  of  the  ease. 
Now  let  us  suppose  that  he  possesses  all  the  46 
species  falling  under  the  head  of  Ran unculacess ,  he 
can  place  these  at  the  bottom,  and  put  his  plus  to 
support  the  next  shelf,  at  such  a  height  as  just  to 
clear  the  sheets  below.  The  BerberaoesB  are  repre- 
sented in  Great  Britain  by  one  solitary  species ; 
consequently  the  next  shelf  must  come  on  the  next 
pins,  as  near  as  the  holes  will  allow.  As  the  collec- 
tion increases  other  cases  may  be  made,  until  at  last 
a  complete  set  of  cases,  which  may  stand  one  on  the 
other,  and  present  an  imposing  if  not  ornamental 
appearance,  will  tell  of  a  work  well  begun  and  well 
done."— A.  F.  J. 

[26712.]— Cleaning  Cotton  Waste.— The  best 
mode  of  extracting  the  oil  and  grease  from  cotton 
waste,  so  as  to  be  able  to  utilise  both,  would  certainly 
be  to  treat  the  wasts  with  bisulphide  of  carbon. 
Tho  bisulphide  should  be  caused  to  percolate  through 
the  waste  (in  close  vessel),  and  the  waste  afterwards 
strongly  pressed  in  a  suitable  press  to  recover  as 
much  bisulphide  as  possible.  The  bisulphide  thus 
charged  with  greasy  matter  should  now  be  distilled 
off  from  the  grease  in  a  steam  pan.  I  do  not  know 
the  exact  wholesale  price  of  bisulphide  of  carbon, 
but  I  know  that  it  is  very  cheap,  and  that  with  care 
the  greater  portion  may  be  recovered  on  distillation, 
so  as  to  serve  over  again,  so  that  the  principal  items 
of  expense  are  labour  and  firing.  —  Bishop's 
Waltham. 

[28713.]— Bed  Ink.— The  brilliant  red  inks  now 
much  used  appear  to  be  made  of  aniline  colours. 
Judson's  scarlet  dye,  diluted  with  hot  water,  would 
no  doubt  answer  well.  By  the  by,  can  any  one  tell 
me  what  is  meant  by  saffraninP  It.  appears  in  a 
formula  for  red  ink  given  in  this  journal  for  August 
4th. — D.KDALUS. 

[20713.1— Bed  Ink.— The  following  are  three  very 
good  methods  for  the  preparation  of  md  ink.  I 
think  the  first  gives,  if  anything,  the  best  colour  :— 
1.  Digest  lox.  of  powdered  cochineal  in  i  pint  of 
hot  water.  When  cold,  add  J  pint  of  spirit  of  harts- 
horn,  or  los.  strong  liquor  ammonia  diluted  with 
3os.  or  4os.  of  water.  Macerate  for  a  few  days 
longer,  then  decant  or  filter.  2.  Take  4oz.  ground 
Brazil  wood.  Pour  on  it  a  i  pint  of  hot  whito  wine 
vinegar,  and  digest  for  24  hours  in  a  glass  or  well- 
tinned  copper  or  enamel  saucepan.  Heat  almost  to 
boiling  for  half  an  hour,  adding,  towards  the  end, 
jfoz.  of  gum  arabic  and  k»z.  of  alum.  Cool  and  filter. 
3.  Brazil  wood,  2o«. ;  alum,  Jox. ;  cream  of  tartar, 
Jos, ;  add  16  fluid  ounces  of  rain  water  ;  boil  down 


to  half  the  bulk,  strain,  and  add  lot.  gum  arabic 
dissolved  in  a  small  quantity  of  hot  water.  When 
cold,  add  a  tincture,  made  by  digesting  1}  drams 
powdered  cochineal  in  ljoz.  rectified  spirits  of  wise, 
and  filter. — M acDa w darts. 

[20714.1— Colouring  Clay  Pipes.— Clay  pipes  are 
varnished  with  spirits  of  wine  and  pale  shellac  ;  they 
require  2  or  3  coats :  first  rub  the  pipes  with  fine 
sand-paper ;  a  wood  box,  with  holes  in,  heated  with 
a  little  gas,  will  soon  dry  them.— J.  S. 

[26722.]  —  Beolaiming  Moss  Lands.  —  Moss 
lands  always  pay  the  expense  of  draining,  and  culti- 
vation, as  they  are  the  most  easily  operated  on  of 
any,  and  immense  crops  can  be  grown  on  them.  The 
following  is  the  most  approved  method  of  drying 
peat-mosses  : — The  surface  is  marked  off  for  drains 
18ft.  apart,  and  eighteen  inches  wide.  A.  good  big 
square  spading  of  turf,  the  whole  width  of  drain,  is 
first  dag  oat  and  laid  on  one  side  to  dry.  The  bog 
is  then  allowed  to  stand  for  a  month  or  so  till  the 
top  water  is  drained  off.  when  another  spading  is 
taken  ont,  and  allowed  to  stand  some  time.  This 
operation  is  to  be  repeated  till  a  sufficient  depth  is 
reached — say  three  feet,  after  allowing  for  subsi- 
dence. The  sides  of  the  drain  must  be  perpendicu- 
lar, so  that  the  bottom  will  be  18in.  wide.  Along 
the  centre  of  the  bottom  a  small  trench  is  to  be  out, 
leaving  a  shoulder  on  either  side.  The  top  turf 
which  was  first  cut  is  then  placed  on  these  ledges, 

?rass  downwards,  and  the  drain  filled  in.  It  will  be 
ound  advisable  to  leave  the  mains  as  open  ditches. 
The  method  here  described  has  the  advantage  of 
cheapness,  the  materials  all  being  got  on  the  spot — 
and  efficiency,  as  the  channel  is  always  open,  rising 
and  falling  with  the  moss— water  having  no  .effect  in 


disintegrating  peat.  I  knew  a  piece  of  land  drained 
in  this  manner,  which,  when  the  drains  were  opened 
at  the  end  of  fifteen  years,  were  found  as  perfect  as 
ever.  Tiles  are  not  suitable  for  moss  lands,  as  they 
axe  ant  to  become  displaced  by  the  subsidence,  ana 
to  sink  in  soft  places.  The  sinking  of  the  peat  will 
also  be  liable  to  cast  them  ont  on  the  surface  after 
a  time.  With  regard  to  cultivation,  the  first  thing 
to  be  done  is  to  burn  the  surface.  This  is  done  by 
taking  a  sod  off  the  whole  extent^  piling  up  to  dry, 
and  then  burning.  In  this  operation  the  inequalities 
may  be  levelled.  Where  practicable,  "  till,"  or  clay 
of  any  kind  ought  to  be  spread  over  the  surface. 
This,  when  mixed  with  the  moss,  will  form  a  splendid 
soil.  Cropping  may  then  be  gone  abont  in  the  usual 
manner.  Lime  must  be  applied  as  soon  as  the  soil 
is  dry  enough.  Lastly,  the  men  most  suitable  for 
the  above  work  are  raw  Irishmen,  acoastomed  to 
bogs  in  the  "  ould  eounthry."  I  give  a  sectional 
drawing  of  a  peat  drain.— Ploughman. 

[26726.]— Wool  Cleaning.— Wool  well  washed 
with  a  weak  solution  of  silicate  of  soda,  and  after- 
wards well  rinsed  with  cold  water,  acquires  a  soft 
silky  appearance,  and  takes  ou  dyes  better  than 
when  scoured  by  soap. — H.  B.  F. 

[26729.]— Bottles  for  Chemioals.— Corks  may 
be  used  instead  of  stoppers  in  the  following  cases  for 
solids :— For  all  such  as  do  not  corrode  the  oork ; 
for  such  as  are  not  very  volatile  or  deliquescent. 
They  can  also  be  used  for  all  such  liquids  as  are  not 
very  volatile,  that  are  not  a~ted  on  by  the  cork,  or 
which  do  not  act  on  the  oork.  Soaking  the  corks  in 
melted  paraffin  greatly  increases  their  impervious- 
ness  to  most  liquids.  The  following  are  the  chief 
liquids  which  cannot  well  be  kept  in  corked  bottles  : 
—The  mineral  acids,  HC1,  HNo>,  Hs  So4.  Ac.,  liquor 
potasssB,  liquor  soda,  and  liquor  ammonias,  ether, 
alcohol,  and  bodies  of  that  class.  The  bottles  men- 
tioned will  do  perfectly  well  for  the  purpose  named. 
Many  good  practical  chemists  have  not  so  good  a 
stock.— A.  F.  J. 

[26733.]  —Pumping.— I  should  advise  "  An  Old 
Reader,"  if  his  well  his  32ft.  deep,  not  to  place  his 
bucket  that  distance  above  the  bottom ;  for  if  the 
water  gets  low  he  will  always  have  a  bother  to  get 
it,  so  it  wonld  pay  to  place  it  low.  For  a  Sin. 
bucket,  a  lin.  or  Um.  auction  is  large  enough  ;  but 
I  should  prefer  ljiu.,  as  you  will  then  be  ou  the  safe  • 
side.  You  must  also  have  a  clack  somewhere  is  the 
pipe,  but  not  necessarily  in  the  middle.— Fioaeo. 

[26735.]-Tests  for  Oils.— If  "J.  H.  M."  will 
kindly  turn  to  Vol.  XX  p.  197  ek.  seq.  of  the  Eho- 
lish  Mechanic,  he  will  find  exhaustive  details  on 
the  subject  of  testing  oils. — 3.  Buttons. 

[26739.]— Analysing  Beer.— Perhaps  the  foUewv 
ing  mode  will  suit  your  special  purpose  :— Plane,  a 
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given  quantity  of  the  beer  in  a  retort,  distil  off 
about  l...  11.  and  collect  the  distillate.  Now 
distil  off  the  remainder,  so  as  to  leave  nothing 
in  the  retort  but  the  extractive.  Collect  the  second 
distillate  (which  is  nearly  pure  water):  separate 
from  the  first.  The  first  distillate  contains  all  the 
alcohol,  which  can  be  separated  by  re-distillation  over 
quicklime.  The  lime  may  then  be  heated  to  redness 
in  an  earthen  retort,  and  the  water  collected  and 
added  to  the  second  distillate,  which  is  also  waW, 
and  put  aside  as  water.  Of  course,  this  method  is 
far  from  accurate.  If  you  require  a  really  accurate 
method  of  ascertaining  the  relative  amounts  of 
water,  alcohol,  and  extractive,  you  cannot  do  better 
than  refer  to  pp.  281-282  of  Muspratt's  M  Chemistry." 

AlDALL. 

[26739.]— Analysing  Beer.— An  approximate 
analysis  of  beer  mav  be  made  by  distilling  20os.  in 
a  large  glass  retort,  separating  the  distillate 
coming  over  up  to  100°  C.  This,  on  re-distilling 
several  times,  and  separating  those  portions  which 
come  over  at  100°  C,  will  yield  spirits  of  wine 
containing  from  80  to  90  per  cent,  of  alcohol.  Should 
the  pnre  alcohol  be  required,  the  spirits  of  wine 
muBt  be  allowed  to  stand  for  a  few  days  in  a  flask 
along  with  finely -powdered  quicklime,  and  after- 
wards distilled  over  water  bath.  The  extractive 
matter  may  be  obtained  from  the  beer  in  large 
retort  by  evaporating  to  dryness  over  naked  flame 
until  the  syrup  begins  to  spirt,  when  it  may  be 
finished  over  water  bath.— William  W.  S  tavelky. 

[26740 1— Midland  Engines.— The  new  express 
engine,  No.  1.290,  which  "  G."  eulogises,  is  one  of 
the  class  which  I  stated  upon  p.  302  were  being  built 
by  Dubs  and  Co.,  and  they  are  of  a  similar  design 
to  the  class  I  described.  The  cylinders  in  the  1  290 
class  are  17*  x  28,  and  the  diameter  of  the  coupled 
wheels  is  8ft.  8in.  There  are  at  present  twenty- 
engines  of  this  class,  numbered  from  1,290  to  1,309. 
The  class  mentioned  with  cylinders  18  x  24  are  not 
new,  but  are  some  of  the  17  x  24  engines  rebuilt 
with  larger  cylinders.  Both  the  "new"  and 
'rebuilt"  classes  are  splendid  engines,  and  are 
working  the  heavy  main  line  express  trains.  The 
reason  that  "  G.'  saw  one  of  these  engines  on  a 
branch  line  was  that  it  was  quite  new,  and  was 
being  worked  for  a  few  days  previous  to  running  the 
expresses.  The  engine  No.  1,302,  which  "'Nil 
Desperandum "  (p.  564)  saw,  was  working  slow 
*I"a1'18  from  Manchester  from  the  same  cause.— 
C.  E.  S. 

[26743.1—  Electrical.— 1.  Yes,  it  is  certainly 
possible  to  make  such  an  electro-magnet,  but  the 
sixe  required  would  be  enormous.  Speaking  of 
ordinarily  constructed  electro-magnets,  the  weight 
of  the  iron  alone  would  be  about  two  tons.  The 
weight  which  such  a  magnet  should  sustain,  when 
the  armature  is  in  contact,  if  given  in  pounds,  could 
not  be  represented  with  less  than  twelve  places  of 
figures,  for  you  must  remember  that  the  power  of  an 
electro-magnet  decreases  nearly  as  the  cube  of  the 
distance.  I  am  totally  unable,  from  personal  expe- 
rience, to  answer  the  latter  portion  of  this  query ; 
but  I  know  that  a  single  pair  of  plates  exposing 
nve  feet  of  surface  gave  a  horse-shoe  magnet,  lOin. 
long  by  2in.  in  diameter  round  each  leg,  the  power  of 
lifting  2.0631b.,  or  nearly  1  ton.  This  may  serve  to 
you  as  some  guide.  2.  Yes.  by  causing  the  current 
to  flow  in  an  opposite  direction  by  means  of  a  com- 
mutator. 3.  Sanson's.  4.  Yes,  very  nearly,  if 
coupled  up  for  quantity.— Old  Tottlks. 

[28744.1—  Deodorising  Benaole.— Bcnxole  can- 
not be  deodorised  without  being  decomposed.  Pure 
coal-tar  benzole  has  not  a  disagreable  smell.  — 
William  W.  Stavblby. 

[26748.1— Battery  —A  sheet  of  copper,  silvered 
well,  and  then  platinised,  and  two  pieces  of  rinc. 
same  size,  one  on  each  side  of  platinised  plate,  will 
make  a  fair  Smee's  battery.  The  silver-plated  copper 
plates  would  not  work  well,  the  cell  would  so  soon 
be  polarised.— W.  J.  Lancaster. 

[26747.1— Badiua  of  Curve. — I  hardly  see  what 
Mr.  Hogben  really  wants,  but  the  following  may 
help  nun.   Suppose  A  D  B  represents  a  curve— i  e. 


must  equal  F  O,  and  if,  on  trial,  this  is  not  true  the 
perpendicular  bisection  of  A  B  and  C  D  has  not  been 
accurately  performed.— T.  Mitchkson. 

[26747^-RadiuB  of  Curve.— I  believe  this  is 
what  J.  C.  Hogben  requires.  The  width  and  height 
of  a  centre  being  given  to  find  the  radius  to  strike 
that  centre,  rake  half  the  width  and  square  it, 
that  is,  multiply  it  by  itself  ;  divide  the  product  by 
the  rue,  add  tbe  rise  to  the  remainder,  and  then 


divide  by  two,  the  remainder  being  the  radins  re- 
quired. Example  :— Width  6ft.,  rise  8in.:  the  half 
of  6ft.  is  3ft.  or  36in. 

Inches. 

30 
30 

210 
108 

8)  1290 

162 
8 

2)  170 
12)85 


an  arc  of  a  circle.  Bisect  A  B  and  CD  perpen- 
dicularly. Presuming  that  A  B  and  C  D  may  be 
louod  by  measurement  the  diameter  of  the  circle  of 
which  this  is  a  segment  =  sum  of  the  squares  of 
•B  C  and  C  D  divided  by  C  D-e  g.,  if  A  B  = 

10  C  D  4,  then  diameter  =  5  =  "         =  I1  =  loj, 

radius  =  6*.  A  very  handy  way  of  finding  the 
actual  radius,  supposing  that  is  practicable,  i« 
thus  :— Draw  any  two  chords,  A  B  and  C  D,  and 
draw  lines,  L  O.  F  O,  bisecting  A  B  and  C  I) 
Perpendicularly,  O  the  point  of  intersection  is  the 

Tw/!t:  Juj  \r°  «F  9.b«^e  •radiuB  of  thu  circlu 
lhis  method,  Mr.  H.  will  find,  is  verifiable,  for  E  O 


_  .  .  .       .  7ft.  lin. 

To  find  the  point  to  strike  it  from,  stick  a  bradawl 
through  a  rib  at  the  required  radios,  mark  your 
width,  and  then  describe  two  aros,  and  wherever 
they  cross  is  the  point  to  strike  it  from. — Step 
Lad  dee. 

[20749  ]-peflciency  in  Beer  Casks.— All  casks 
get  smaller  in  course  of  time,  and  this  is  due  to  a 
variety  of  causes,  but  chiefly  through  driving  the 
hoops  to  prevent  leakage.  Fort'iis  reason  the  great 
majority  of  tbe  trade  continually  re-measure  all 
casks  which  may  have  passed  through  the  coopers' 
hands  before  again  filling  wit  >  beer,  charging  their 
customers  with  the  reduced  measure  only.  No 
allowance  can  be  made  for  gas  in  the  cask,  neither 
can  auy  evaporation  be  estimated,  varying  in  amount 
as  it  does  in  different  seasons,  but  it  is  well  to  re- 
member that  if  any  of  the  liquid  does  evaporate  the 
loss  in  bulk  is  balanced  by  increase  in  strength  of  the 
beer.— H.  P.  Harris.  Botherham. 

[26750  ]-Tonio  Sol-fa  Musical  Notation  — I 
beg  to  state  that  Tonic  8ol-fa  can  be  applied  to  instru- 
ments with  success.  My  experience  has  been  chiefly 
with  the  harmonium,  which  (having  taught  myself) 
I  played  at  a  church  very  creditably,  after  having 
practised  for  five  months.  The  chief  drawback  is 
that  there  is  no  mnsic  worth  speaking  of  published 
for  instruments  of  any  description.  I  have  been 
obliged  to  arrange  mnsic  for  a  little  string  quartette 
we  have  amongst  ourselves,  simply  because  there  is 
none  published.  In  regard  to  brass  and  reed  in- 
struments, I  have  always  noticed  that  a  Sol-fa-ist  will 
find  out  the  notes  of  the  scale  when  the  instrument 
is  first  put  into  his  hand  quicker  than  an  ordinary 
noUtionist.  I  have  had  old  notationists  eomo  to  me 
for  lessons  on  tbe  harmonium  that  not  only  com- 
menced learning  at  the  same  time  as  myself,  but  that 
have  had  teachers  to  help  them,  and  yet  are  a  long 
way  behind  me.  The  iuftruction  books  mentioned 
in  the  catalogue  are  the  beet  and  simplest  possible, 
but  the  music  published  is  not  very  voluminous,  but 
I  hope  that  some  day  we  may  be  able  to  boast  of  a 
good  instrumental  library.— Mozart. 

[26750.]— Tonic  Sol-fa  Musical  Notation  — I 
nave  been  acquainted  with  the  tonic  sol-fa  method  of 
learning  to  sing  for  very  many  years,  and  think  it 
excellent.  At  the  same  time.  I  am  speaking  from 
actual  experience  when  I  say  that  for  instrumental 
music  tbe  established  or  ordinary  notation  is  by  far 
the  easier  to  play  from.  At  any  rate.  Mr.  Ballard's 
question  is  sure  to  provoke  a  brisk  discussion,  from 
which  he  may  profit.   It  is,  I  know,  urged  that  from 


the  sol-fa  notation  a  person  plays  more  intelligently, 
and  is  more  likely  to  give  just  intouatiou  on  instru- 
ments admittiug  of  it,  but  tho  enormous  practice  re- 
quired to  attum  the  art  would.  I  think,  lead  to  bis 
doiug  so  intuitively,  without  tho  special  assistance 
of  the  notation.  This  is,  of  course,  assuming  he  has 
suraciont  mu«ical  capacity  to  admit  of  development 
to  that  extent.— H.  B. 

[20753.1—  Diabetes.  —  Drinking  skim-milk  has 
been  found  a  cure.— J.  M.  S 


[26-53.]-piabetes.-The  following  are  copiai 
from  an  old  book,  from  which  n*>ful  hintt  h»N 
been  taken  r— L  "  Drink  wine  boiled  with  mser  2 
much  ami  as  often  as  your  strength  will  bear  Lit 
your  diet  be  milk  and  water  j  all  milk  meati  in 
good.  2.  Dnnk  three  or  four  times  a  day  a  qnarto 
of  a  pint  of  alum  posset,  putting  th  re*  drachms  of 
alum  to  four  pints  of  milk.  It  seldom  fails  to  ear* 
in  eight  or  ten  days  (Dr.  Mead).  3.  Infuse  half  at 
ounoD  of  cantharides  in  a  pint  of  elixir  of  vitrioL 
Give  from  fifteen  to  thirty  drops  in  Bristol  wkto 
twice  or  thrice  a  day." — A. 

[207W] -Diabetes.- Whojmt  it  into  your  tad 
that  diabetes  is  incurable  ?  With  can-  on  the  part 
of  tho  patient  to  carry  out  the  orders  of  the  medial 
man  diabetes  may  frequently  be  cared.  Ooemtt 
point  is  to  avoid  the  use  of  all  sugar- forming  food, 
such  as  vegetables,  starchy  matter,  Ac  1  will  •» 
whether  I  can  fiud  a  tractate  which  I  once  possessed 
on  the  subject,  and,  if  I  oan.  I  will  transcribe  the 
dietary  portion,  for  your  benefit,  at  an  early  oppor- 
tunity.—Solinoo-kbuante. 

[20754.1— Chemical.— The  description  in  Miller 
is  scarcely  convet  as  to  the  cause  of  the  sound, 
which  is  doe  to  the  outward  rush  quite  as  much  at 
to  tbe  inward  rush  on  condensation.  When  8 
volumes  of  oxygen  and  hydrogen  unite  to  fora 
water,  they  condense  to  2  volumes  of  water  gai- 
that  is,  steam,  if  the  measure  of  tbe  gas  is  Srst 
taken  at  or  above  the  boiling  point.  But  the  com. 
bination  generates  great  heat,  which  of  necessity  it 
contained  in  the  steam,  and  by  its  power  tendi  to 
expand  it,  so  that  the  first  effect  is  not  to  condense 
the  8  volumes  to  2,  but  to  expand  them  considerably, 
until  the  heat  can  pass  off  and  permit  the  conden- 
sation  first  to  2  volumes  of  steam,  and  then  mon 
slowly  to  the  corresponding  minute  volume  of  water. 
The  effect  of  the  explosion  is  simply  doe  to  the 
transformation  into  mechanical  energy  of  the  34.40 
calories  released  by  1  gramme  of  hydrogen  in  coa- 
biaing  with  oxygon.— Sioma. 

[26754.1—  Chemical.—  The  force  yon  speak  of  it 
composed  of  two  forces— one  that  of  the  steam,  the 
other  due  to  the  expansion  ef  the  steam  by  tbe 
amount  of  heat  liberated  during  the  combattion  of 
the  gases.  Steam,  as  you  are  well  aware,  occupies 
about  1,700  times  the  volume  of  water-that  it, 
steam  at  100°  C,  by  heating  this  steam  still  further, 
yon  would  increase  its  volume,  and  of  course  ill 
tension.  The  heat  liberated  bv  the  combustion  of 
one  pound  of  hydrogen  with  8lb.  of  oxvgen  it  tuS- 
cient  to  raise  34,4021b.  of  water  1°  C.-that  is,  from 
0°  C.  to  1°  C  ,  hence  the  greater  part  of  this  croWei 
heat  is  used  up  in  pushing;  the  molecules  of  watery 
vapour  farther  apart,  giving  rise  to  a  ranch  buyer 
vacuum  when  the  watery  vapour  condenses,  and  at 
a  consequence  an  intense  detonation  ensues.  I  hops 
you  will  thoroughly  understand  this  answer,  and 
while  thanking  yon  for  your  expressions  of  grati- 
*  *»•!••.  I  must  tell  yon  that  on  my  owu  part  (and  I 
imagine  on  the  part  of  most  of  oar  eorrespondeotti 
we  write  for  the  good,  and  not  for  the  praise,  of  our 
fellow-readers,  ff  I  can  be  of  any  further  use  to 
you,  be  good  enough  to  send  other  queries,  and  I 
will  do  my  utmost  for  yonr  benefit.— W.  J.  Lan- 
caster. 

[26757.] -Oreek  Alphabet.-I  don't  think  there 
is  any  occasion  to  write  the  alphabet  out  in  full,  but 
if  you  take  the  first  signs,  where  there  are  mors  than 
one,  you  will  be  correct.  Tho  form  C  (for  Beta  f) 
is  never  used  in  typo,  nor  /"for  *  (Gamma),  wfort 
(Pi),  and*7  for  r  (Tan),  while  those  of  {  and  >  fori 
and  6  (Zeta  and  Theta),  but  rarely.  None  of  that* 
are  used  in  astronomy.  The  final  form  i  of  Sign* 
is  never  used,  nor  F  (Digamma,  or  Van)  or  P 
(Kappa).  I  think  those  are  all  that  require  expla- 
nation ;  but  as  I  have  said  above,  if  you  take  the 
first  forms,  they  will  be  the  correct  one*.— Habold 
John. 

[20758.]— Electric  Machine.— The  fault  dost  not 

lie  in  the  amalgam,  unless— which  is  very  unlikely— 
you  have  made  it  too  soft.  Tbe  amal.-am  yon  ban 
made  will  keep  good  for  many  months,  if  kept  is  » 
close  box.  I  think  I  see  where  the  fault  (?)  lie*. 
I n_ describing  the  spark  yon  only  mention  length, 
quite  irrespective  of  thickoess.  Now,  if  your  pnmt 
conductor  is  very  large,  it  will  give  a  thick  short 
spark,  whereas,  if  it  be  small,  the  spark  given  of 
will  be  long  and  thin.  There  are  limits  to  the  rule; 
but  see  that  your  prime  conductor  is  not  out  of  pro- 
portion to  the  cylinder.  Do  not  apply  the  amalpsm 
directly  to  the  silk ;  put  a  thin  (very  thin)  layer  oo 
the  face  of  rubber,  over  which  the  flip  of  silk  ?bould 
fold  from  the  under  side,  the  amalgam  working  its 
way  through.  Se*  that  tbe  powder  of  the  amalgam 
was  sifted  through  muslin  before  being  mixed  with 
tbe  salt.  Keep  a  good  pressure  upon  the  rubber;  do 
not  let  the  fork  from  prime  conductor  touch  lb* 
cylinder;  see  that  the  gliss  pillars  in  connection 
with  the  machine  are  coated,  when  hot,  with  tbvlbtf 
varnish.  See  that  the  rubber  acts  upon  »U  the 
cylinder,  and  tliut.  t  )io  tinfoil  is  not.  skinned  off  U> 
parts  of  the  prime  conductor.  Lf  you  cannot  (ret 
one-inch  sparks  now,  write  again  If  I  '»w  ~* 
machine  it  is  probable  that  I  could  instantly  detect 
the  fault. — J.  U.  Uuquhart. 

[20758 1  —  Electrioal  Machine.  —  The  best 
formula  for  the  amalgam  is  the  lollowing .— 1  M| 
tin,  2  parts  zino,  and  4  parts  mercury.  It  should  be 
kept  in  a  powder  until  wanted ;  then  mix  with  it  juit 
sufficient  lard  to  hold  the  particles  together,  aw 
spread  it  on  the  rubber  with  a  common  palette  kmie. 
— Abronaut. 
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[287SO.]— Russian.  Leather.— The  imell  is  from 
tte  e*-w»ntial  oil  of  birch- bark.  I  do  not  know  how 
it  is  to  be  extracted.— A.  E.  Jennings. 

[26761.]  —  Course  of  Lectures  in  Animal 
Physiology  —Not  being  a  Londoner  I  am  not 
posted  iu  all  the  lectures,  &o.,  which  will  be  given 
durinir  the  coming  two  months;  but  I  would 
strongly  advise  von  not  to  wait  for  lectures,  but 
lead  np  at  once  John  Angell's  little  book,  published 
by  W.  Collins,  Sons,  and  Co.,  at  Is.  Get  it  imme- 
diately, and  read  chapters  in  following  order : — 1,  2. 
1 10.  11,  12,  15,  4,  5,  16,  6.  7, 8.  0, 13,  14,  17,  18,  19. 
Make  copious  notes  and  also  diagrams  in  your  note- 
book. I  would  go  through  this  little  book  twice, 
and  then  read  Huxley  through  once.  You  will  have 
all  yon  require  for  second  B.  A.,  and,  if  you  get  stuck 
at  any  point,  just  write  a  query  and  I  will  help  you. 
— W.  J.  Lancaster. 

J 26770.]— Equation  to  Curve.— This  problem  is 
red  in  full  in  Tait  and  Steele's  "Particle 
Dynamics,"  the  curve  being  there  called  a  curve  of 
pursuit.  As  the  solution  is  rather  long,  I  do  not 
send  it.  but  will  do  so  if  required. — Xhnophon. 

[20778.]— Leolanohe  Cell.— Any  cement  will  do . 
the  opening  is  to  allow  the  ammonia  gas  produced 
to  evaporate. — Sigma. 

[26778.]— Soienoe  Teaching.— A  reply  in  exinuo 
to  your  query  would  necessitate  the  absorption  of 
much  valuable  space.  Ten  had  better  write  to  the 
Secretary,  Science  and  Art  Department,  South 
Kensington,  who  will,  on  application,  forward  all 
requisite  information  on  the  subject.  -Aconits. 

[36778.]— Science  Teaching.— A  person  is  qnali- 
fied  to  become  a  science  teacher,  and  to  obtain 
Government  grants,  on  passing  the  examination  in 
the  advanced  stage  of  the  subject  which  he  intends 
to  teach.— William  W.  Stavblbt. 

[28778.]— Science  Teaching.— I  extract  this  from 
the  "  Science  Directory :"— "  In  order  to  obtain  pay- 
ment on  the  result  of  instructions  in  any  subject  of 
science  the  teacher  must  have  previously  (a)  obtained 
a  teacher's  certificate  according  to  the  rules  in  force 
previous  to  January,  1867 ;  or  (b)  obtained  a  first  or 
second  class  in  the  advanced  stage  at  the  May 
examination  since  that  date ;  or  (c)  taken  honours 
at  the  Hay  examination  ;  (d)  obtained  a  certificate 
in  the  training  classes  at  South  Kensington.  The 
examination  for  qualification  to  earn  payments  on 
the  result  of  science  instruction  will  be  dispensed 
with  in  the  case  of  a  candidate  who  hns  taken  a 
degree  in  any  university  of  the  United  Kingdom,  or 
who  has  obtained  the  Associateship  of  the  Royal 
School  of  Mines.  London,  or  the  Royal  College  of 
Science,  Ireland."— A.  E.  Jennings. 

\vm9.y~ Ammoniaoal  Gas—  (1)  Sal-ammoniac 
and  quick  lime,  heated  together,  give  off  the  gas, 
which  should  he  dried  by  passing  over  canst io  potash. 
(2)  It  requires  four  and  a  half  atmosphere*  to  con- 
dense it  to  a  liquid  at  the  freezing  point.  (3)  When 
the  pressure  is  removed,  it  will  expand  again  into 
giw,  with  production  of  cold.— Sigma. 

[36779.  J— Ammoniaoal  Gee.— 1.  Pure  ammoniaoal 
gas  can  be  obtained  by  heating  a  mixture  of  fine 
■lacked  lime  and  sal-ammoniac,  in  about  equal  parts, 
in  a  Uree  glass  flask  or  retort.  The  gas  must  be 
collected  over  mercury  if  required  in  the  gaseous 
form.  2.  Ammoniacal  gas  is  condensed  to  the  liquid 
atate  by  a  pressure  of  7  atmospheres.  3.  The  con- 
densed ammoniacal  liquid  will  again  resume  its 
former  gaseous  state  on  the  removal  of  pressure, 
accompanied  by  a  great  absorption  of  heat.  This 
being  the  principle  of  the  ammonia  freezing  machine. 
— William  W.  Stayblzt. 

[2678L] — Chemical.— Specimens  of  the  minerals 
ana  ores  mentioned  could  be  obtained  from  Gregory's, 
88,  Charlotte- street,  Fitiroy- square,  or  any  dealer 
in  mineralogioal  specimens.— William  W.  Stays. 


[2878K]— Chemical— This  is  not  the  sort  of  ques- 
tion for  "  ours,"  you  know.  One  does  not  like  to 
recommend  any  particular  firm ;  but,  as  I  imagine 
you  have  put  it  in  all  good  faith,  I  can  recommend 

J on  to  bny  the  minerals  yon  require  from  Messrs. 
.  J.  Griffin  and  Sons,  22,  Garrick- street,  London. 
There  are  many  other  places  from  which  yon  can  get 
them,  but  I  think  you  may  trust  to  the  honour  of 
the  firm  I  have  mentioned.  In  their  catalogue  they 
save  iron  pyrites  6d.  per  lb.,  wolfram  Is.  8d.  per  lb., 
write  4s.  per  lb.,  lepidolite,  la.  6d.  per  lb.  The  pla- 
anum  ores  will  be  more  expensive,  but  I  have  no 
loubt  they  will  give  you  what  you  require.— W.  J. 
Lancabtbb. 

[26782/]— Laboratory.— This  question  cannot  be 
uisrwered  satisfactorily.  The  extent  of  laboratory 
rill  depend  upon  the  products  of  the  works.  I  hare 
mm  laboratories  in  works  which  would  not  cost 
CSO,  and  I  have  seen  others  which  have  cost  more 
ham  one  thousand  pounds.  The  amount  of  salary  is 
ileo  very  various.  A  good  analyst  oorht  to  get  from 
esoo  to  .£600.  but  there  are  few  firms  who  pay  well 
— W.  J.  Lancaster. 

["26782.]— Laboratory. — The  requirements  of  any 
me  who  aspires  to  the  post  of  chemical  works' 
hetnist  are  that  he  shall  possess  a  thorough  practical 
tnowiedfreof  Wbnolngical  and  analytical  chemistry, 
md  that  he  shall  also  posse  as  the  requisite  amount 
f  brain  power  to  enable  him  to  use  that  knowledge 
o  tbe  advautnge  of  his  employers.  The  salaries  of 
rorks'  chemists  are,  as  a  rule,  very  low,  the  fore- 
sen  and  special  workmen  in  many  chemical  works 
eceiving  far  higher  salaries  than  the  chemist.  But 


when  we  find  Germans,  and  young  gentlemen  fresh 
from  college,  advertising  for  situations  and  stating 
salary  to  be  no  object— nay,  we  often  find  tbe 
Germans  offering  their  services  in  return  for  know- 
ledge to  be  gained— what  can  we  expect  ?  Steps  are 
now  being  taken  to  remedy  this  by  establishing  a 
Society  of  Professional  Chemists,  a  corrrespocdence 
on  the  subject  having  been  carried  on  for  the  last 
two  or  three  months  in  the  Chemical  News—  Wil- 
liam W.  Stavelbt. 

[26783.1—  Nitrio  Acid  — Providing  tbe  remainder 
of  the  solution  be  not  wanted,  the  nitric  acid  oaa  be 
recovered  by  distilling  with  a  little  sulphuric  acid. — 
WlLLIAH  W.  8TAVBLHT. 

r26784,l-Euclid'a  Elements.  —  The  7th.  8th, 
0th,  and  10th  books  of  Euclid  have  never  been  found, 
neither  is  there  any  copy  of  them  in  existence,  and  I 
believe  no  one  knows  their  contents.  This  I  was 
told  when  at  school,  and  I  have  believed  it,  from  the 
simple  reason  that  I  have  never  seen  or  heard  of  the 
missing  books.— W.  J.  LANCA8TKB. 

[26784.]— Suolld's  Elements.— Euclid's  work 
comprises  thirteen  books,  of  which  the  first  four  and 
the  sixth  treat  of  Plane  Geometry ;  the  fifth,  of  the 
Theory  of  Proportion,  applicable  to  magnitude  in 
general;  the  seventh,  eighth,  and  ninth  are  on 
Arithmetic  ;  the  tenth,  on  the  Arithmetical  Charac- 
teristics of  the  Divisions  of  a  Straight  Line :  the 
eleventh  and  twelfth,  on  the  Elements  of  Solids ; 
and  the  thirteenth,  on  the  Regular  Solids.  To  the 
thirteen  books  by  Euclid,  Hypsioles,  of  Alexandria, 
about  a.d.  170,  added  the  fourteenth  and  fifteenth 
books— also  on  the  Regular  or  Platonic  Solids.  In 
modern  times  it  is  not  usual  to  read  more  than  six 
books  of  Euclid's  E'ements.  The  seventh,  eighth, 
ninth,  and  tenth  books  treat  of  Arithmetic  and  of 
the  Doctrine  of  Incommensurable*,  and  have  no 
proper  connection  with  the  first  six  books ;  and  the 
eleventh  and  twelfth  books,  comprehending  the 
First  Principles  of  Solid  Geometry,  are  to  a  con- 
siderable degree  superseded  by  other  treatises. — 
Touno  Astso. 

[26784.]—  Euclid's  Elements.  —  The  7th,  8th, 
and  9th  books  of  Euclid  are  on  arithmetic,  and  the 
10th  on  the  arithmetical  characteristics  of  the  divi- 
sion of  a  straight  line.— A  iron  apt. 

[26786  ]  —  Testing  Water.— Consult  Sutton's 
"  Volumetric  Analysis,"  or  Thorpe  s  "Quantitative 
Analysis,"  for  full  information  concerning  Clark's 
process.  A  description  of  the  process  would  take  up 
too  much  of  the  valuable  room  of  our  journal.— 
William  W.  8tavblst. 

[26788.1— Leather  Portmanteau.— First  wash 
thoroughly  with  flannel  and  water,  then  with  a 
strong  solution  of  oxalic  acid  ;  rinse  with  clean 
water,  and  finish  by  facing  with  starch.— A.  E. 
Junking*. 

[26788.1  —To  Clean  Portmanteau  or  Other 
Brown  Leather  Goods.— Use  dilute  oxalic  acid. 
—A.  Pttmphrxt. 

[26780.]— Drawing  Small  Ovals.— Small  ovals 
for  dies  are  easily  struck  quite  true  with  the  lathe, 
or  from  ovals  struck  in  the  lathe— A.  Pt/mpheby. 

[26792.]— Phosphorised  OH.— The  best  prepara- 
tion of  phosphorus  is  in  ether.  Thus :  In  an  ounce 
of  ether  put  several  pieces  of  phosphorus  about  the 
size  of  peppercorns,  and  shnke  at  intervals  for  a 
week.  Ton  may  then  pour  off  tbe  clear  solution  and 
put  some  water  in  the  bottle  to  keep  the  phosphorus 
from  igniting.  Phosphorus  is  soluble  in  bisulphide 
of  carbon,  benzole,  ou  of  turpentine,  and  rock  oil, 
but  I  prefer  ether  from  the  fact  that  phosphorus  is 
not  very  soluble  in  it,  and  thus  it  is  not  so  dangerous. 
— W.  J.  Lancaster. 

[26793.]  —Pigeon  House.— The  barrel  should 
have  holes  cut  in  its  sides,  and  a  small  platform 
made  before  each,  to  form  a  resting-place  in  front 
for  the  birds  to  alight  upon.  The  interior  is  divided 
into  chambers.  The  barrel  Is  then  elevated  on  a 
stout,  thick  pole,  and  made  perfectly  secure.  In 
arranging  the  internal  chambers  for  the  birds,  care 
should  be  taken  that  they  are  large  enough  for  them 
to  turn  around  in  with  ease.  Tbe  cote  should  be 
fixed  in  a  warmish  spot,  and  not  exposed  to  cold 
easterly  and  northerly  winds.  The  top  of  the  barrel 
should  be  thatched  or  boarded,  and  this  protection 
should  come  well  over  the  holes  and  sides  of  the 
cote,  so  as  to  protect  it  from  the  heat  of  tbe  sun  in 
summer,  and  the  drifting  of  the  rain  in  unseason- 
able weather. — Aeronaut. 

[28795.]— Waterproof  Glue.— The  proportion 
of  chrome  alum  is  too  great,  or  the  temperature  at 
which  it  is  mrsed  is  too  high— it  should  not  exceed 
160°.  Different  samples  of  irtue  or  gelatine  require 
different  quantities,  that  trial  at  a  given  tempera- 
ture—not  over  1«0°— must  be  made  to  secure  a  know- 
ledge of  proper  proportions.— A.  Pumphrbt. 

[26796.1— Repairing  Spring  of  Watch.— I  think 
if  "  Amateur  Jack  "  looks  more  particularly  into  the 
hair-spring  he  will  find  that  the  regulator  has  risen 
up.  They  are,  as  a  rule,  fitted  very  badly,  and  are 
likely  to  do  so.  Take  off  tbe  balance  step,  unscrew 
the  hair-spring  stud,  lift  the  hair-spring  and  balaaos 
out  together ;  next  be  sure  there  is  no  power  on  the 
watch,  and  lift  up  tbe  plate  a  little  way,  take  out  the 
pallets,  and  then  take  the  plate  right  off.  Fit  the 
regulator  better,  so  that  it  cannot  rise  np.  The 
main-spring  must  have  an  eye  at  the  outer  end,  so 
as  to  catch  firmly  on  the  hook  in  the  barrel,  and  a 
piece  of  flat  steel,  a  little  higher  than  the  spring 
rivetted  on  so  as  to  catch  in  the  cover. 


watches  have  no  stop  work,  and  when  they  are 
hooked  in  in  that  manner  there  is  less  danger  of  over* 
winding. — Elk. 

[26800.]—  Leolanohe  Battery.— There  is  no  cure ; 
the  crystals  may  be  removed  with  acidulated  water 
and  rubbing. — Siqma. 

[26801.]—  Focus  of  Spectacles.— To  get  their 
focus  easily  you  should  fasten  at  one  end  of  a  three* 
foot  rule  a  card  perpendicular  to  the  rule,  then  get 
yonr  spectacle  lens,  and  move  up  and  down  the  rule 
until  yon  obtain  on  the  card  a  well-defined  image  of 
the  sun  or  a  distant  flame,  then  the  number  of  inches 
between  the  lens  and  the  card  will  be  the  focus  of 
the  lens.— W.  J.  L a ncabtbb. 

[26807.]— Camera.— A  board  upon  three  light  legs, 
a  camera  mcida.  and  a  camp  stool  folding  into  a 
round  walking  stick,  is  all  you  require  to  sketch  any. 
thing  yon  may  wish.  The  board  should  be  made 
with  an  outside  frame  and  bottom,  so  that  the  paper 
can  be  stretched  without  using  pins.  I  should  be 
pleased  to  give  you  a  drawing  of  a  little  board,  for 
paper  16in.  by  12in.,  I  have  just  had  constructed, 
and  which  works  admirably  \  but  you  may  go  to 
work  on  the  following  description :— Make  a  deal 
board  17  by  13,  clamped  1}  inch  from  each  end.  Then 
plane  I  inch  from  the  edge  all  round,  to  half  thick- 
ness of  board,  the  board  to  be  I  inch  thick ;  this 
edging  will  then  be  r\th  inch  thick.  Then  construct 
a  frame,  out  of  mahogany  or  birch,  1  inch  by  1  inch 
at  top  and  outside.  Cut  out  of  the  inside  }  of  an 
inch  all  the  way  round,  so  that  the  drawing-board 
will  just  drop  down  and  project  J.  th  of  an  inch ; 
then  make  slits  in  the  inner  side  of  frame,  to  reosire 
buttons — two  slits  in  each  side  will  work  wall— put 
8  buttons  on  bottom  of  board,  so  that  they  push  ike 
board  np  tbe  more  they  are  pushed  into  frame.  You 
will  at  once  see  that,  by  damping  the  paper  and 
stretching  it  over  the  board  and  then  putting  frame 
on  and  boltinsy  up.  your  paper  will  make  a  splendid 
surface  for  you  to  work  on.  The  stand  should  be 
made  as  light  as  possible,  with  a  triangle  at  top 
made  of  brass,  as  light  as  possible  consistent  with 
strength.  The  best  stand  for  the  purpose  is  made 
as  follows :—  Cut  three  30  inch  lengths  of  mahogany 
and  three  27  inch  lengths  out  of  wood  J  inch  thick, 
and  out  to  k  inch  ;  then  plaue  up  and  polish,  if  you 
like ;  then  hinge  the  27  inch  pieces  on  to  the  30  inch 
pieces  3  inches  from  bottom.  You  will  have  tbe 
three  requisite  legs  on  the  outsido  of  each  piece.  At 
top  put  a  Bui  ill  brass  plate  with  holes  in  ;  these  are 
to  fit  en  to  the  peirs  in  the  brass  tri.-mgle.  The  kg! 
are  kept  stretched  by  menns  of  short  pieces  of  braes 
wire  about  *(th  inch  thick,  which  fall  between  tbe 
two  portions  of  leg,  and  about  4  inches  from  top. 
This  stand  imd  board,  although  so  excessively  light, 
would  carry  nioro  thnn  a  hundredweight.  The 
camera  lueida  is  a  prism  with  its  faces  cut  in  such  a 
manner  that  you  can  see  thu  object  and  the  board 
at  the  same  instant,  and  of  course  can  look  up  at 
object  any  moment  you  wish  to  put  colour  in.  There 
is  a  fatal  objection  in  using  the  camera  obscure,  and 
that  is  that  the  image  is  behind  you.— W.  J.  Lan- 
caster. 

[26807.]— Camera.— The  ordinary  box  camera 
obsoura,  with  a  reflecting  mirror,  will  give 
"  Voyager  "  what  he  wants.  I  have  seen  many  at- 
tempts to  use  optical  arrangements  to  assist  the 
artist  during  the  last  30  years,  and  the  results,  in  all 
cases,  unsatisfactory.  Either  use  optical  arrange- 
ments to  tike  photographs  pure  and  simple,  or  else 
sketch  from  nature.  The  one  cripples  the  other.— 
A.  Pumphsiy. 

[28808.]— Reflecting  Telescope.— In  answer  to 
the  above  query  it  has  been  found  by  experiment  that 
minute  vibrations  entirely  destroy  the  definition.— 
Abhohatjt. 
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QUERIES. 


[88810.1—  Drainage.— As  a  subscriber  from  No.  1  of 
this  journal  I  beg  to  Mk  if  any  kind  reader  will  assist  me 
in  my  present  difficulty  P  I  have  3  water-closets,  the 
washings  from  the  scullery,  and  the  drainage  from  half 
the  roof  of  my  house  (which  Is  99ft.  long  and  67ft.  wide), 
running  into  a  cesspool  40ft.  from  the  house,  from  which 
a  drain  carries  off  the  surface  water  into  an  open  ditch 
190ft.  from  the  house.  The  soil  is  heavy  day,  with  many 
springs,  from  which  the  cesspool  is  always  full  of  water. 
The  feculent  matter  floats  on  this,  and  is  carried  by  a 
surface  drain  into  the  ditch,  creating  a  most  offensive 
smell,  and.  with  certain  winds,  rerdering  it  quite  impos- 
sible to  walk  at  the  bottom  of  the  garden.  I  have  been 
at  much  useless  expense,  and  do  not  wish  to  incur  any 
further  outlay  without  some  certainty  of  success,  which 
the  remedies  suggested  do  not  promise.  I  can  easily  divert 
all  tho  drainage  from  the  roof  into  a  pond.  If  any  reader 
would  assist  me  in  removing  this  terrible,  and  I  may  add 
dangerous,  nuisance,  I  will  assuredly  give  htm  my  bless- 
ing. Large  sums  of  money  had  been  expended  on  this 
ossspool  before  I  bought  the  place,  and  in  this  immediate 
locality  the  nuisance  is  considered  irremediable,  which 
I  do  not  believe,  and  hope  some  reader  may  enlighten  our 
darkness.— P.  G.  J. 

[88811.]— Flight  Of  Bullet*.— Will  "A.  I.  O.K.," 
or  either  of  the  other  correspondents  on  the  flight  of 
bullets  (26619),  kindly  state  if  any  difference  has  ever 
been  observed  in  the  culminating  point,  whether  fired 
eastward  or  westward  ? — J.  A.  R. 

[26812.]— Qua.—  It  is  proposed  to  light  a  town  by  gas 
•applied  through  meters,  an  average  of  one  in  every  twelve 
pillars,  instead  of  a  fixed  sum  per  annum  for  each  lamp. 
Can  any  of  your  numerous  readers  tell  me  of  any  town 
where  a  similar  system  is  adopted,  and  what  the  result 
has  been  P  Also  the  relative  advantages  of  wet  and  dry 
it—  Gat. 


J  Copper  Ball.— Can  any  reader 
inform  me  whether  it  is  possible  to  brace  the  seam  of  a 
copper  ball  used  on  self-acting  ooek  in  hot- water  tank  P 
The  action  of  water  on  soft  solder  appears  to  perish  it  in 
a  very  short  time.  What  I  want  to  know  is,  if  there  is  a 
method  of  brazing  such  an  article  without  exposing  the 
ball  altogether  to  the  excessive  heat  of  an  ordinary  blast 
used  for  large  work  P— H.  R.  B. 

[26814. 1— Scrivener's  Cramp.— My  friend  having 
bees  seized  with  a  touch  of  scrivener's  cramp,  could  any 
reader  of  the  Ebgush  Mbckaxic  indicate,  from  actual 
experience,  a  mode  of  cure  or  alleviation  P— Busscaisxa. 

[26815.]— Herring  Curing.— Would  any  of  the  many 
contributors  to  the  Kkolisk  Mechanic  generously  give  a 
few  of  the  following  hints  on  herring  curing  :— In  what 
proportions,  salt  and  water,  should  I  make  a  brine  for 
pickling  herrings  P  What  difference  in  the  time  of 
piokMag  between  spring,  midsummer,  and  autumn  her- 
rings P  Should  the  niee  palatable  oily  bloaters  receive 
the  same  amount  of  salt  and  smoke  as  those  intended  to 
be  kept  through  the  winter  ?  Any  practical  hints  will  be 
most  thankfully  received  by— C.  B.  H. 

[26816.]— Pure  White  Enamel  Faint.— Can  any 
of  your  readers  tell  me  how  to  make  some  pure  white 
enamel  paint  P  It  must  keep  its  colour,  and  not  turn 
yellow  by  age.  Could  it  be  made  by  mixing  some  gum  or 
rith  dry  colour,  so  as  to  have  no  oil  to  discolour 


■  over  cracks,  Ac.,  in  china. 


varnish  wil 
it?   It  is  wanted  for 
It  must  harden  well.— W.  J. 

[26817.]— Indian  Ink.— What  are  the  ingredients, 
and  how  is  it  made  P  Full  particulars  will  greatly  oblige 
— W. 

[28818.]— Radiating  Pedal*. -Thanks  to  J.  Kelly 
for  the  pains  he  has  taken  to  explain  the  action  of  radia- 
ting pedals.  But  I  should  like  to  ask  him  if  be  will  be 
kind  enough  to  explain  how  to  make  the  frame ;  give 
dimensions  of  frame  at  each  end ;  spaces  of  pedals  j  length 
of  pedals ;  and  how  to  get  the  oonoave  f  — A  Flat. 

J26819.]-To  "Fiddler."-!  think  "Fiddler"  has 
noticed  my  query  with  regard  to  tension  of  bow-hair. 
Would  he  kindly  let  me  know  what  is  the  proper  tension 
to  keep  the  hair  at,  as  I  see  some  people  tighten  the  bow 
ap  till  the  back  is  almost  straight  f I  generally  bare 
mine  so  that  the  hair,  with  ordinary  playing,  bends,  but 
does  not  touch  the  back.  I  have  taken  advice  from 
"  Anon,"  and  out  my  bridge  down,  and  I  have  found  more 
ease.  I  have  heard  that  the  mute  used  too  often  will 
harden  the  tone  of  the  violin,  lathis  true*  As  I  am 
fond  of  the  mute,  I  am  very  bad  for  taking  the  time  in 
music.  My  difficult  point  is  the  dotted  notes,  and  when 
playing  from  notes  I  seem  hampered.  I  always  am  best 
when  I  can  play  without  the  music,  then  I  centre  my 
attention  on  the  play  of  my  bow,  and  the  note  I  am 
making,  but  when  I  have  to  divide  my  attention  between 
score  and  instrument  I  aan't  do  near  as  well.  What 
I  wish  to  practise  most  is  the  light  and  heavy  bowing, 
like  the  swell  of  organs,  and  I  find  I  can  do  this  better 
with  the  mute  on.  I  see  Cooks  and  Co.  publish  a  deal  of 
music  for  violin  separate.  Could  "  Fiddler"  give  me  the 
title  of  any  slow  movements  that  would  get  me  in  tbe 
right  road  for  bowing  various  styles  •  Would  "  Fiddler" 
say  who  of  the  composers,  suoh  as  Rossini,  Mosart,  and 
Balfe,  wrote  most  for  the  violin  P  Has  Spoor's  "  Faust" 
ever  been  played  P  I  heard  the  overture  by  Ohas.  Halle's 
band,  and  though  it  fine.— Busts. 

L26820.]— Faint  or  Varnish  for  Stoves-Can 
any  one  tell  me  of  a  paint  or  varnish  for  iron  stove 
V-pipes  that  will  prevent  them  being  eaten  away  by  the 
fames  of  burning  sulphur  P  It  is  for  ase  in  a  room  used 
alternately  as  a  sulphur  stove  and  drying  room.— 
Wassibotos. 

[2682l.]-Bicyole  "Bearings. -I  shall  be  glad  if 
some  one  who  knows  will  tell  me  the  construction  of 
roller  bearings  as  used  in  Keen's  and  other  machines  ? 
Do  the  rollers  work  on  spindles  or  in  grooves  P  Also  a 
description  of  ball  bearings  P — Bicyclist. 

[26822.1— Casting  Glass.  -Will  some  fellow  sub- 
scriber tell  me  how  lam  to  succeed  in  easting  very  minute 
objects  in  glass  P  A  description  of  how  the  moulds  are 
made  and  full  details  will  be  very  acceptable  P— P.  W.  B. 

[26823. ]-Mixed  Dark  Oils.-I  shall  feel  obliged  to 
any  of  your  readers  that  can  inform  me  of  a  method  to 
clear  and  separate  a  mixture  of  petroleum  and  olive 
oils  P— J.  8. 


[16824.]— High  Power  Eyepieces. —Will  one  of 
your  correspondents  be  kind  enough  to  remove  what  is  to 
me  a  difficulty  in  the  construction  of  high  power  telescope 
eyepieces  P  Our  leading  makers  advertise  eyepieces 
magnifying  800 diameters  on  6ifti  fcxraa  object-glaas.  Now 
suoh  an  eyepiece  must  have  an  equivalent  focus  of  l-10in., 
and,  if  of  Hnyghenian  construction,  would  consist  of  two 
lenses  tin.  and  1-lSin.  focus  respectively,  mounted  2-lSin. 
apart.  Unless  these  lenses  were  extremely  small,  would 
not  their  thickness  render  the  above  construction  almost 
impossible  P  And  if  a  single  plane  convex  lens  of  l-10in. 
focus  be  used,  its  diameter  could  not  exceed  l-10in. 
Would  not  this  be  too  small  to  be  of  any  value  P  — C asta b. 

[28825.]— London  Matriculation.— Perhaps  one 
of  "  ours  will  inform  me  whether  the  Cambridge  pre- 
vious, with  additional,  subjects  is  accepted,  instead  of 
London  University  matriculation ;  and.  If  not,  is  a  Cam- 
bridge graduate  in  honours  required  to  matriculate  before 
proceeding  to  B.Sc  P— Castas. 

[26826.]— Compressed  Air.— Will  some  of  your 
correspondents  answer  me  the  following :— A  cylindrical 
boiler,  12ft.  long  and  4*ft.  diameter,  is  filled  with  com- 
pressed  air  to  a  pressure  of  401b.  per  square  inch. 
Suppose  a  pipe  1  in.  diameter  be  inserted  into  the  boiler 
and  carried  to  a  distance  of  200  yards,  what  quantity  of 
air  would  be  discharged  through  the  pipe  per  minute  into 
the  atmosphere,  assuming  the  pressure  to  be  kept  ap  at 
above  in  the  boiler  P— B. 

[26827.]— Defective  Musical  Box.— I  hare  a  12 
air  musical  box  which  is  very  imperfect,  and  as  there  is 
more  than  one  fault  with  it,  I  am  at  a  loss  to  know  where 
I  should  begin  to  remedy  it,  or  at  least  improve  it.  As 
there  are  certain  peculiarities  about  it  which  I  have  never 
observed  in  any  other,  in  order  that  it  may  be  thoroughly 
understood  I  may  state  that  there  are  almost  one-half  the 
number  of  teeth  in  the  comb  that  are  not  acted  on  by  the 
barrel,  and  which  are  about  l-32in.  shorter.  There  are  a 
number  of  the  pins  in  the  barrel  a  little  bent.  There 
have  been  very  delicate  springs  under  every  tooth  in  tbe 
comb,  acted  on  by  the  pins  in  the  barrel  (except  a  few  of 
the  short  ones  at  top),  but  for  some  unaccountable  reason 
several  of  them  have  been  broken  off.  The  principal 
fault  is  a  rasping  noise,  which  continually  accompanies 
each  tune,  and  which  resembles  very  much  the  noise 
caused  by  rubbing  a  knife  over  a  file.  Will  any  of  your 
readers  enlighten  me  as  to  the  means  to  adopt  so  as  to 
effect  a  remedy  P— Flaoto. 

[86828. ]-32ft.  Reeds.- Will  "A.  O."  oblige  by 
giving  me  the  scales  of  his  32ft,  reeds,  with  «ise  of  reed 
and  pallet  apertures  P— T.  A.  W. 

[26829.]  —  Photo  graphio  Enlargements.— Will 
8.  Bottone,  or  W.  J.  Lancaster,  inform  me  as  to  the  best 
method  of  enlarging  oarte-de-viaites  to  life  and  interme- 
diate sixes,  and  the  cheapest  P— 8.  Hostos,  Cardiff. 

[26830.]— Emigration  to  Colorado  and  Cali- 
fornia.—I  intend  going  to  one  of  the  above  States  with- 
out delay,  and  shall  feel  obliged  to  any  fellow  reader 
giving  useful  information.  1.  which  is  the  best  place  to 
go  to  P  I  am  23,  single,  a  fair  hand  at  mechanism,  but 
want  to  go  in  for  outdoor  work,  stock  farming  preferred , 
of  which  I  hare  some  slight  knowledge.  2.  What  outfit, 
as  to  olothes  and  those  sort  of  things,  is  it  desirable  to 
take  out  P  and  should  I  take  my  lathe  (a  good  8tn.  with 
slide-rest,  and  lot  of  chucks),  and  tools  P  3.  I  understand 
it  is  the  custom  of  the  country  to  carry  a  revolver  and 
knife.  A  description  of  the  best  sort  of  each  will  oblige ; 
and  is  a  rifle  or  shot  gun  requisite ;  if  so,  what  kind  P 
4.  Which  is  the  best  route  and  time  to  start  P  5.  Can 
I  obtain  reliable  information  from  any  emigration  agents 
or  published  books  P  I  will  only  add  that  I  have  only 
enough  money  to  buy  myself  a  fairly  good  outfit,  and 
leave  me  a  few  pounds  when  I  arrive.— ran  Wssr. 

[26831.]— Stone  Saw.— Would  any  correspondent 
inform  me  how  to  erect  a  saw  for  sawing  marble  and 
other  stones  P  It  would  be  a  single-out  saw  to  eat  blocks 
about  8ft.  long  and  4ft,  deep,  and  would  be  worked  by 
steam.  By  so  doing  you  will  oblige  a— Subbcbibzs. 

[26832.]— Portable  Engine.— I  have  a  portable 
engine  of  10  horse-power,  doable  action,  and  the  fly-wheel 
runs  very  muoh  oat  of  truth.  Will  some  of  your  readers 
oblige  by  giving  me  any  information  to  get  it  to  run 
true  P— A  Cohbtast  Strsacaissa. 

[26833 1— Model  Boiler.— What  is  the  safe  working 
pressure  of  a  model  iron  boiler  12in.  long,  4in.  diameter, 
one  flue  liin.  diameter,  l-16in.  thick  throughout,  ends 
rivetted,  no  stays  P— B.  H. 

[26834.]— Lever  Safety  Valve.— Would  any  reader 
please  send  sketch  of  a  lever  safety  valve  suitable  for 
model  boiler,  to  blow  off  respectively  at  1,  2,  8,  4,  and 
5  lb.  per  square  inch  P— B.  H. 

[26835.]— Storing  Petroleum.— What  quantities 
are  persons  licensed  to  deal  in  petroleum  or  other  mineral 
oils  allowed  to  store  on  their  premises  P  Is  the  oil  to  be 
kept  in  iron,  wood,  or  earthenware  vessels ;  and  should  a 
label,  stating  the  description  of  the  petroleum,  be  fixed  on 
the  vessel  containing  the  oil  P  Is  a  barrel  containing;  30 
or  40  gallons  allowed  to  be  stored  in  a  back  yard  dose  to 
hhe  window  of  a  dwelling  house  P— A  Cosbtast  Rxadxb. 

[26836.]-Ooods  Locomotives.-I  should  like  to 
know  who  designed  the  880  class  of  Midland  six  wheel 
coupled  tanks  P—B.  Womack. 

[26837.]  —  Transposition.  —  Would  some  reader 
inform  me  of  a  speedy  and  simple  method  of  transposing 
music  written  for  the  F  piccolo,  so  as  to  be  in  unison  with 
the  B  flute  when  played  together  P  My  piccolo  music  is 
mostly  written  in  the  key  of  C  and  Q. — B.  Mc. 

[28838.]— Galvanometer  Instructions  in  VoL 
XX LI. —To  Ma.  Lamcastbb.— Mr.  Lancaster  says: 
Wind  tos.  of  Nos.  30  and  32  silk-covered  wire  (white)  on 
the  fusee  box.  Should  it  not  be  or  32  P  Will  Mr.  Lan- 
caster kindly  inform  ma  why  white  silk  is  used,  as  I  have 
mostly  seen  green  in  the  instrument- makers'  shops  P  Also 
I  should  like  to  be  informed  of  the  resistance  of  a  galvano- 
meter made  according  to  his  instructions,  aa  I  suppose 
the  needle  has  different  deflections  for  the  same  currant 
with  galvanometers  of  different  resistances  P— H.  8.  H. 

[28830.] -Chime  of  Bells.-Would  "  LiHlemore," 
(see  reply  26592,  in  Ho.  694)  favour  me  and  other  readers 
with  a  more  extended  description  of  tbe  modus  operandi 
of  the  job,  as  I  have  an  old  American  clock  that  I  should 
like  to  operate  ouf— W.  Lusisotov. 


[26840.]— Oas  under  Water.-WonM  some  0f  m 
corresponding  chemists  have  tbe  kindness  to  inform  m 
what  chemicals  would  be  necessary  to  genento  t 


under  water  for  the  purpose  of  causing  a  bodytoflosiE! 
Pacific. 

[26841  }-Degree  of  Hardness  and  Penetta 
tion  of  Small  Bore  Bullets.— Will  say  of  tw 
readers  inform  me  what  proportion  of  tin  is  mixed  w3 
lead  in  the  construction  of  (1)  the  rsgnlstion  tralle'  n 
the  Martini-Henry  rifle;  (2),  the  Whitworth  m«W 
oally -fitting  bullet ;  and  (3)  the  Mitford  small  bore  bulk! 
and  tbe  extent  of  penetration  of  each  into  sand  tad  ■«. 
dust  when  find  with  their  ordinary  charges  p-&> 

SOEIBSB. 

[28842.]— Colouring  Drawings.-Csa  some  nsao 
of  "  ours"  inform  me  what  are  the  proper  colon 
(Bowney's  box  as  approved  by  the  Society  of  atui  fe 
ose,  or  mix— if  combination  is  necessary —to  prodnc*  t* 
proper  tint  for  oast  and  wrought  iron,  stone,  briesj. 
cement,  and  the  various  kinds  of  wood  and  mates* 
commonly  used  for  building  and  constructing  pann* 
on  plans  and  working  drawings  P  It  strikes  me  Urn 
very  few  plans  are  shaded  precisely  the  same-thai  it  tfc 
various  materials  in  different  plans  lack  harmony  a 
tinting.— Yooaa  Baeiasxa. 

[26848.]— The  Bphygmograph— Will  Uy  of  7011 
readers  be  kind  enough  to  afford  me  some  informatics  <* 
the  construction  of  this  instrument  P  How  it  it  mi 
and  what  are  the  results  attainable  by  its  aid  ? 
reoce  to  any  books  which  may  have  been  published  on  la 
subject  will  also  oblige — PirrsiooaosnsT. 

[26844.]— Coal  Oas.— I  should  feel  greatly  MMl 
any  of  my  fellow  readers  can  give  me  any  iaformuw 
how  to  work  the  apparatus  for  measuring;  the  intawtr  4 
gas  light,  and  to  find  out  the  quantity  of  ammonia,  it, 
it  contains  P-F.  W.  D. 

[26845.]— Vegetarianism.— I  am  very  dannm  d 
following  this  system,  as  I  feel  oonvinced  that  what  n 
many  uphold  must  contain  at  least  some  germ  of  rood. 
But  I  confess  I  am  pussled  what  to  eat.  for  one  geti « 
soon  tired  of  one  kind  of  vegetable  food,  and  w*  csart 
easily  get  beyond  cabbages,  potatoes,  turnips,  andesmXj. 
I  shonld  feel  really  thankful  to  "  Vegetarian"  if  ht 
would  oblige  us  with  a  menu  for,  say,  a  week.  I  mppw 
he  is  a  strict  vegetarian,  and  has  tried  many  vegetable; 
so  that  he,  above  all  others,  will  be  able  to  guide  n  u 
the  attainment  of  good,  cheap,  palatable,  and  nutrition 
vegetable  diet. -Dn  Fat. 

[28846.]— Waterglass.— Can  say  of  your  resin 
favour  me  with  information  on  this  substance?  I  is 
informed  that  it  is  a  composition  of  sand  or  powdew 
flint,  mixed  with  common  washing  soda,  farming  s  r» 
stance  from  which  bricks  are  made.  It  is  a  German  pro 
cess,  and  is  largely  used  in  that  country.  It  is  tlso  m*4i 
for  waterproof  paint.  Are  bricks  mads  from  it  in  tai 
country  P  If  so,  are  they  used  to  any  extent  P  ifc  toei 
any  factories  for  them  in  Lancashire,  or  near  Liverpool 
where  the  process  could  be  seen  at  workP— Watsmuh 

[28847.1— Longitude  and  Time— Will  n»  d 
your  readers  show  me  what  is  wrong  in  the  fouowinjl 
On  July  4,  at  2  p.m.,  in  tbe  longitude  of  Greenwich,  it  a 
8  am.  in  longitude  90°  W.,  and  2  a.m.  in  lonritsde  18? 
W.  It  is  also  8  p.m.  of  the  same  day  in  longitude  Wi, 
and  2  a.m.  of  the  5th  July  in  180°  B.  Bat  180°  K.  ui 
180°  W.  are  the  same  meridian.  Hence  it  is  both  the  in 
and  5th  July  at  the  same  place  at  the  same  time,  whid 
appears  to  be  absurd.— Owlbt. 

[26848.]— Water  Cooler.— A  day  or  two  sines  I  per 
chased  a  porous  earthen  bottle  in  which  to  keep  v*M 
for  drinking.  On  attempting  to  ose  it  I  found  that  it 
imparted  a  strong  earthy  taste  to  the  water.  I  the 
soaked  the  bottle  for  24  hours.  It  coloured  the  vtisr  ■ 
pale  yellow,  and  the  testa  of  fresh  water  put  into  thi 
bottle  is  so  slightly  improved,  that  I  fear  the  proem  0 
soaking  will  only  be  efficacious  by  the  time  the  «V 
weather  sets  inP  Can  anybody  teU  me  an  expediam. 
way  of  making  the  bottle  fit  for  use  P  Ought  the  bottl 
to  have  been  sold  in  this  assises  condition  P  It  m 
bought  at  a  Tory  high-class  shop.— Owurr. 

[28849.]— Medical  O  al  van  ism.— Will  fused  chloria 
of  calcium  have  any  ill  effect  on  the  skin  if  used  in  cos 
neotion  with  tho  above  to  keep  it  moist;  or  ean  aayttis 
bettor  than  chloride  of  caloiam  be  proposed  P— T.  *L 

[28850.]— Organ  Bellow/a— I  wast  to  know  the  v 
of  bellows  for  the  following  specifications .-  -  Woii 
3ft.  6in.  by  1ft.  6in.,  and  2}in.  ribs  do  for  Bo.  IP  It  kJ 
please  say  bow  muoh  more  in  width,  ss  I  have  out  u 
lengths.  1.  Btopt  diapason,  58;  open  diapason,  « 
flute,  56  s  fifteenth,  56 ;  oboe,  32.  2.  And  the  samewnv 
bourdon  25  OCO  to  0.— Bottle  Hues. 

[26851  ."J-Cramp.-Having  been  troubled  for  sjsj 
with  cramp  in  the  sole  of  the  right  foot,  I  should  | 
grateful  if  any  fellow  reader  can  inform  me  no»  1 
remove  it  (A  sister  is  similarly  troubled.)  It  if  sestt 
at  the  roots  of  the  oentre  toes,  produces  neitoer  swem 
nor  colour,  it  only  aohos.  Taking  o«  the  boot  or  tho 
cures,  and  wearing  a  very  thick  sole  prevents  it ;  bet  mi 
an  ordinary  sole  torture  invariably  sets  to  by  evennu 
Doctors  do  not  understand  it.  A  friend  has  suggesto 
rheumatic  gout  as  a  possible  cause.  Will  tius  account  lo 
itf  If  so,  what  is  the cureP— H.  A.  H. 

£26852.]  -  Mountains  In  the  Moon.  -» 
"  F.  a.  A.  S."-It  is  said  in  astronomical  books  thsttt 
height  of  the  mountains  in  the  moon  is  calculated  rn* 
the  angle  at  which  their  shadows  may  be  oast  OouM 1m 
the  distance  of  the  earth  from  the  sun  b* oooputedfn* 
tho  angles  made  by  one  of  these  shadows  wiUi  aaimar 
nary  line  from  the  earth,  and  by  this  line  fjth  anotta 
directed  towards  the  oentre  of  tbe  sun,  the  distance  oi  U> 
earth  from  the  moon  being  the  base  lias  P— A. 

[28853.]  -  Oooultation  of  Planets.  -8f» 
accounts  of  the  oooultation  of  Saturn  by  the  »oca  00  tt 
7th.  and  also  a  wish  by  one  correspondent  that  tta  «« 
oooultation  will  be  during  the  night  time.  I  steuM  J 
glad  to  know  when  that  intsresttog  P^o^f?*™  *? 
occur.  I  know  by  the  Nomticd  akems»«ttiwJ  thsrsmi 
be  aa  oooultation  of  Uranus  in  the  early  ssotb«  • 
January  80.  1877.  and  one  of  Mars  in  the  evsnU* » 
June  3,  1878,  so  I  know  that  I  shall Jmys 
after  that  but  I  should  like  to  know  wbjatbsBSrtoocw 
tation  of  Saturn  will  be,  also  of  Japitsr  and  ' 
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[2$85».]— 4-Coupled  Engines.— Will  "Egeria"  le 
e  Iiavo  the  weight,  wheel-base,  and  other  lending  parti- 
culars of  four  classes  of  con  pled  engines  now  in  use  on 
the  L.  and  N.W.  Railway?  L  The  Osprey  class;  2. 
Dnlcc  of  Edinburgh  class  j  3.  Precursor  class ;  *.  Pre- 
ci't-nt  class.  I  should  also  like  to  know  when  the  first  of 
the  Osprey  class  was  built,  and  what  number  of  each  of 
the  above  classes  the  company  now  have  in  stock  ?  I  have 
not  yet  seen  any  of  the  new  tank  engines  on  the  District 
Railway.  No.  2000,  finished  at  Crewe  some  two  or  three 
months  since,  wti  of  this  description.— Pkbct. 

[26855.1— Powers.— Will  some  of  your  mathematical 
correspondents  show  me  how  to  raise  numbers  to  the 
l-7th  and  8.6th  powers  ;  or  if  they  have  a  table  of  num- 
bers raised  to  those  powers,  tell  me  where  to  get  one  P— 
Clfmbnt. 

[26856.  |—  Coffen  Plates  — Would  any  correspondent 
tell  me  how  to  prepare  these  plates ;  also  what  kind  of 
developer  to  use  P  Any  other  information  about  these 
plates  would  be  welcome  to— H.  C.  R. 

r26857.1— Steam  Engine  — I  intend  making  a  steam 
engine,  with  cylinder  Sin.  diameter,  2iin.  long.  How  am 
I  to  arrange  my  slide  valve  and  steam  ports  so  that  there 
shall  be  the  least  amount  of  steam  between  the  valve  and 
piftton,  as  I  wish  to  cut  off  early  P  I  wish  to  have  the 
slide  valve  as  near  the  piston  as  I  can. — G.  S. 

126858.]— Heights  above  the  Level  of  the  Sea. 
— We  constantly  meet  with  the  expression  that  mountains 
and  localities  are  so  many  feet  above  the  level  of  the  sea, 
but  I  cannot  find  it  stated  anywhere  how  the  level  is 
taken,  whether  at  high  or  low  water  mark.  A  full 
explanation  of  the  term  would  greatly  oblige—  Delta. 

[2B898.1 — Amyl.— Can  any  one  tell  mo  how  to  prepare 
nitrite  of  amyl,  the  apparatus  required,  and  its  proper- 
tied ?—  Albbbt. 

[26860.]— Organ.— I  wish  to  know  what  the  arrange- 
ment is  for  connecting  organs,  as  in  the  case  of  8t.  Paul's 
Cathedral,  All  Saints"  Oliurch,  Margaret-street,  W.  P— 
Albert. 

[86861.]— Drying  Retorts.— I  experience  great  dim- 
irulty  in  getting  retorts  for  chemical  experiments  perfectly 
dry.  I  have  tried  drying  them  by  heat,  but  they  get 
damp  again  as  soon  as  they  are  cool.  Will  any  reader 
help  me  P — A.  E.  Jbxnibqs. 

[26862.]— Microscope  —  What  is  the  best  microscope 
for  general  amateur  purposes  P  What  is  the  superiority 
of  a  large  sixe  microscope  over  a  medium  sixe  f  Can  a 
}in.  objective  bo  readily  used  without  the  assistance  of  a 
mechanical  stage  ?  What  are  a  few  test  objects  for  a 
iin.  f  What  angular  aperture  is  best  for  general  pur- 
poses in  a  Jin.  objective  P  Which  of  the  accessorr 
appliances  to  a  microscope  are  the  most  generally  useful  ? 

& [26863.]  —Vegetarianism.  —  "  Enoch  Evans,"  on 
596.  asserts  that  Newton  was  a  vegetarian.  I  should 
obliged  to  him  if  he  will  state  whether  there  is  any 
authority  for  this,  as  an  abridgment  of  Biot's  life  of 
Newton  which  I  have,  not  only  does  not  say  anything  of 
his  being  a  vegetarian,  but  gives  an  anecdote  distinctly 
implying  the  opposite  ? — Xbmophon. 

[28864.  ]—Dr.  Elias's  King  Coil.— I  should  feel 
greatly  obliged  if  any  of  your  readers  who  reside  in 
London,  and  have  tho  opportunity  of  visiting  the  Loan 
Collection  of  Scientific  Apparatus  at  South  Kensington, 
would  be  kind  enough  to  give  me  a  description  of  Dr. 
Klios's  ring  ooil  for  maguetising  artificial  magnets 
(No.  1127  in  the  catalogue).  1  would  like  to  know  the 
dimensions  of  the  ring— that  is,  the  diameter,  breadth, 
and  thickness  ?  Also  the  sixe  of  copper  wire,  and  quantity 
used  fer  it ;  and  the  way  in  which  the  copper  wire  is 
rolled  upon  the  ring  ?  I  would  also  like  to  know  how  to 
apply  the  ring  in  order  to  magnetise  artificial  magnets  P 
And  any  other  information  to  guide  one  in  making  a 
ring. — B.  Dbwab. 

[26865.1—  Woolwich  and  Reading  Reds.— Many 
readers  of  the  English  Mrcbabic  who  are  interested  in 
Jfeology  will,  r,o  doubt,  be  glad  to  hear  that  Mr.  C.  H.  O. 
Curtis  (the  well-known  geologist  of  Brixton),  who  is  now 
engaged  in  exploring  the  Eocene  strata  in  the  vicinity  of 
the  metropolis,  has  discovered  in  the  Woolwich  and  Read- 
ing bods  of  Thurloe  Farm,  Dulwich,  many  crystals  of 
mica.  The  existence  of  this  mica  has  apparently  escaped 
the  observation  of  other  geologists,  as  it  is  not  mentioned 
in  any  of  the  textbooks.  The  workmen  employed  by  Mr. 
Curtis  have  fonnd  many  specimens  of  the  Ostrea  vello- 
vacino,  so  common  in  the  Eocene  beds  of  France. — 
Kathode. 

[26366.1— Apples.— Why  should  an  apple  turn  from 
green  to  brown  upon  ripening  ?  What  chemical  change 
occurs  ?— Kathode. 

[26887.]— Hot  Head.— Will  any  of  your  medical 
correspondents  mention  a  cure  for  the  above,  accompanied 
with  poeling  off  of  the  lips,  and  weak  eyes  P — Anxious. 

[26868.]— Polariscope.— Will  any  reader  give  me 
instructions  for  making  a  cheap  polariscope  to  be  fitted 
to  a  small  compound  microscope  P  Some  years  ago  a 
correspondent  of  this  paper  wrote  a  letter  on  this  subject, 
and  so  far  as  I  can  remember  his  polariscope  consisted  of 
two  pasteboard  tubes,  into  which  he  fixed  12  pieces  of  thin 
window  glass  at  an  angle  of  57°,  one  of  the  tubes  going 
into  the  body  of  the  microscope,  the  other  being  fitted 
below  the  stage.  I  have  tried  this,  but  have  failed,  finding 
as  difficulty  in  getting  12  pieces  of  glass,  at  an  angle  of  57°, 
in  a  short  tube  (lin.  diameter).  The  thin  glass  covers 
I  find  are  very  hard  to  cut,  or  I  would  try  them  instead 
the  window  glass.— Poizled. 

Density  of  the  Earth's  Crust.— The  result  of 
-ndnlum  observations  carried  on  in  India  since 
865,  calculated  at  Kew  as  far  as  they  hare  been 
made  with  the  invariable  pendulums  of  the  Royal 
Society,  "offer  incontestable  evidence  in  confirma- 
tion of  tho  hypothesis  of  a  diminution  of  density  in 
the  strata  of  the  earth's  crust  which  lie  under 
continents  and  mountains,  and  an  increase  of  density 
in  the  strata  under  the  bed  of  the  ocean  :  and  it  is 
clear  that  elevations  above  the  mf-an  sea-level  are 
accompanied  by  an  attenuation  of  the  matter  of  the 
crust  and  depressions  by  a  consolidation." 


GARDEN  WORK. 

[From  the  Gardsners'  Mayasiot.] 

Kitchen  Garden  and  Frame-Ground. 

Broccoli  planted  now  need  not  bo  more  than 
15in.  apart.  They  will  be  rather  crowded  when 
spring  comes,  but  they  will  pass  through  the  winter 
much  more  safely  than  if  planted  farther  apart. 

Cauliflowers  to  be  sown  on  raised  beds  of  fine 
rich  earth  ;  when  they  hare  their  first  rough  leaves, 
to  be  taken  up  and  potted  in  thumb-pots,  in  good 
fuchsia  compost,  and  the  pots  plunged  in  a  bed  of 
coal-atbes.  As  soon  as  the  pots  are  full  of  roots  to 
be  shifted  to  60's,  and  in  these  to  be  wintered  in 
frames,  the  pots  plunged  to  the  rim  to  prevent  frost 
touching  their  roots.  This  may  seem  a  daudified 
way  of  treating  cauliflowers  ;  we  can  only  say  that 
experience  has  taught  us  that  it  pays  better  in  the 
end  than  any  other  method  for  a  crop  to  plant  out 
early  in  the  spring,  and  furnish  the  earliest  supplies. 

Celkrt. — Where  the  plants  are  forming  stools 
instead  of  distinct  hearts,  it  is  advisable  to  remove 
with  a  knife  the  outside  suckers,  so  as  to  reduce  the 
growth,  if  possible,  to  one  set  of  stems.  This  stool- 
ing  is  the  result  of  free  growth  after  the  plant  has 
received  a  check.  It  is  so  far  unobjectionable  that 
stooled  roots  are  only  fit  for  the  cook  .  they  are 
unfit  for  the  table. 

Endivb. — A  last  sowing  may  be  made  to  stand 
the  winter.  All  the  sorts  are  good,  but  Green 
Curled,  Imperial  Batavian,  and  Moss  Curled  are  tho 
best. 

Lkttdce  may  still  be  sown,  and  plantations  may 
be  made  from  seed-beds  sown  last  month. 

Onions  ought  now  to  be  ripening  off  ;  and  if  the 
weather  continues  dry,  no  donbt  they  will  ripen  well. 
Where  they  appear  gross,  and  not  inclined  to  ripen, 
sweep  them  over  with  a  long  stick  or  rake  handle,  so 
as  to  lay  down  the  tops.  Generally  speaking,  tb.^y 
fall  over  of  themselves,  and  tho  bulbs  ripen  without 
assistance.    Sow  for  winter  and  spring  supplies. 

Potatoes  to  be  taken  up  as  soon  as  ripe.  Let 
them  be  well  dried  in  the  sun,  and  stored  away  at 
once.  Never  pit  them  damp,  but,  on  the  other  hand, 
never  keep  them  lying  about  on  the  ground  exposed 
to  daylight  beyond  a  reasonable  time. 

Fruit  Garden  and  Orchard. 
Strawberries. — Now  is  the  best  time  in  the 
whole  year  to  make  new  beds,  to  insure  good  bearing 
next  year.  If  rooted  runnej-s  are  plentiful,  take  the 
best  only,  and  destroy  all  the  weak  ones  ;  but  with 
any  varieties  it  is  thought  desirable  to  propagate  to 
the  utmost,  sort  the  runners  as  to  sizes,  planting  the 
forwardest  and  strongest  in  beds  to  bear,  and  the 
late  weaker  ones  in  separate  beds  for  stocks  ;  these 
latter  will  not  probably  bear  till  the  year  after  next, 
and  then  will  be  strong  plants.  Strawberries  to 
fruit  in  pots  next  year  ought  by  this  time  to  be 
strong,  and  in  need  of  a  shift.  The  soil  should  be 
strong  loam,  well  chopped  over  with  rotten  dung, 
and  the  plants  to  be  potted  firm. 

Flower  Garden  and  Pleasure  Ground. 
Bidders  can  only  be  kept  in  good  trim  by  con- 
stant attention.  Remove  seed-trusses,  yellow  leaves, 
and  rank  growths,  and  continue  to  pinch  back  leaf- 
plants  as  may  become  necessary.  Put  in  cuttings 
of  whatever  is  required,  and  pot  off  those  already 
rooted. 

Carnations  and  Picotees  not  yet  layered 
must  be  attended  to,  or  it  is  impossible  for  them  to 
be  well  rooted  before  winter.  It  is  impossible  to 
cut  the  tongue  and  lay  down  the  shoot  nicely  with- 
out removing  a  few  leaves,  but  let  a  few  suffice,  and 
do  not  indulge  in  removing  any  not  immediately  in 
the  way,  or  in  cutting  the  ends  of  such  as  are 
allowed  to  remain. 

Hollyhocks  to  be  propagated  from  cuttings  as 
poon  as  they  can  be  got  from  the  stool.  Cuttings 
from  the  .steins  are  of  no  use  to  amateurs,  and 
should  never  be  used  by  anybody  except  to  increase 
kinds  in  great  demand. 

Conservatory  and  Greenhouse. 

Pelaroonidms  that  have  been  cut  down  and 
mode  new  shoots  an  inch  long  must  be  repotted.  Do 
not  shake  tho  earth  off  so  as  to  destroy  the  ball 
entirely,  but  remove  the  outside  and  trim  in  the 
roots  slightly  so  as  to  get  them  into  small  pots. 
Those  potted  a  month  ago  now  want  a  shift. 
Take  care  to  hare  a  sound  compost ;  the  use  of 
light  sandy  compost  has  much  to  do  with  the  long 
joints  and  weak  flower  stems  so  often  seen. 

Plant- houses  of  all  kinds  should  now  undergo 
a  thorough  purification,  and  all  necessary  repairs 
should  be  completed,  that  all  may  be  dry  and 
sweet  before  fires  are  lighted  and  shelves  are 
crowded  with  plants.  The  neglect  of  these  matters 
until  the  drenching  autumn  rains  occur  is  common 
enough  and  bad  enough.  At  the  present  time  any 
kind  of  plants  may  be  set  out  of  doors  if  needful, 
or  room  may  be  found  for  them  in  other  houses 
while  repairs  proceed.  But  in  a  few  weeks  hence 
it  will  not  be  safe  to  turn  things  out,  nor  will 
there  be  so  much  room  to  spare  in  houses  only 
partially  occupied. 


TBE  ENGLISH  MECHANIC  LIFEBOAT  FUND. 
We  have  consented  to  receive  any  further  sums  our 
readers  may  feel  disposed  to  contribute  in  aid  of  tho 
National  Lifeboat  Institution,  and  to  hand  them  over 
from  time  to  time  to  tho  secretary.  All  contributions 
will  bo  acknowledged  in  this  column. 

Amount  received  since  the  cheque  for 
MM  9s.  6d.  was  handed  to  the  Life- 
boat Institution  £110 

H.  8  0  4  0 


Total 


...£1  5  0 


ANSWERS  TO  CORRESPONDENTS. 


*a*  All  communications  should  b«  addres*ed-lo  the  Editob 
of  the  Ebolish  M ecu. i sic,  81,  Tavietock-ttreet,  Covenl 
Garden,  W.C. 


HINTS  TO  CORRESPONDENTS. 
1.  Writ«  on  one  side  of  the  paper  only,  and  pat  draw- 
ngs  for  Illustration  on  separate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  tho 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
qnorios,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
tho  Editor,  are  not  forwarded ;  and  the  names  of  corre- 
spondents are  not  given  to  inquirers. 


The  following  are  the  initials,  Ac.,  of  letters  to  hand  np 
to   Tuesday  evening,  August  22,  and  unacknowledged 

elsewhere : — 

A.  McWu.liak.-0.  R.  Tweedie.— W.  Shepherd.— H.  T. 
Oassini.— A.  Barker.— Rer.  E.  E.  M. — 11.  E.  Campbell. 
—William  Blackshaw.— Thos.  Taylor.— The  Genera? 
Engine  and  Boiler  Company. — T.  Smith  and  Co. — H.  C. 
— 8.  Bottone.— Axyrite.— Dyer  No.  1— Pecksniff. — 
A.  F.  J.— Querico.— Tuner.— Nursery.— M.  Q.  0.— F.  T. 
—An  Artist.— It.  A.  Proctor.— T.  B.  Buffham  — Copy. 
— Spectrum. — Echo. — Wm.  Johnson.— O.  Fryor. — Set 
Square. — Zaoory. — Wm.  Gundie. — Weak  Knee. — C.  O. 
— T.  E.  J.— English  Mechanic— Barold  John.— Fred. 
A.  Jeasott.— B.  C— C.  DelaUle.— O.  W.  W.— Anxious.— 
John  Phillip.— K.  A.  Budge.— Benry  VIII.— Clement  E. 
Stretton. — 0.  L.,  Bristol. — Tom  Edwards. — Mechanic. — 
J.  0.  Jenkinson.— An  Old  Subscriber. — Guillaume. — 
J.  Edward  the  Great.— L.  0.  -At rides.— Jae.  Peiroe. 
M.A.— A.  G. — Joseph  Jewsbury.— W.  T.  W.— Z.— 8.  T. 
— Prospere-  —  Experience.  —  F.  R.  A.  8.  —  Amateur 
Masioian.  —  Alf.  —  Dyspetio  —J.  C.  Tanner.— Archi- 
medes.—Potosi.— 8.  W.— J.  W.' Dean.— J.  B.  Chambers. 
— Solus. — F.  A.  Edwards. — W.  Kruse. — Insulator. — 
J.  W.  Fennell.— F.  Casael.— An  Old  Subscriber.— 
Experientia. — Thomas. — A.  Pumphrey. — J.  R.  Turner. 
— Dijon.— W.  B.  Whittingham.— John  Thomas.— St. 
Abt.— W.  8.— Aeronaut.— Wm.  Orossey.— By.  Pratt.— 
No  Sirrah.— R.  T.  A.  Mines  — Defective  Sight.— E.  J.— 
Thomas  Bush.— J.  Kelly. — Silversmith. — Physiogno- 
mist.— J.  B.  Griffiths. — Accountant. — J.  V.— Victor. — 
Arbitrator. — Lapwing. — W.  A,  0. — Dr.  Brow*. — Cam* 
Wilson.— Minus. -W.  E.  8.— B.  B. 

C.  P.  C,  A  Novice,  Plato,  Iota,  Kithogue.  Scotia,  Glas- 
nevin,  J.  M.  Bick,  J.  Kearney,  J.  R,  T.— See  indices  to 
back  vols. 

E.  K..  N.  8.,  Plater,  Plasterer,  F.  B.  Brown.— Your 
queries  are  advertisements. 

Infobmbb  and  othors  have  replied  to  queries  already 
similarly  answered.  , 

Eukbba,  T.  T.,  Ptolemy  the  Leaser,  Woodman,  J.  W.  8., 
J.  D,  Nnmismaticus,  Viator.— Your  queries  are  un- 
suitable. 

C.  B.  A..  Y.  M.  C.  A.,  A.  Wilson.— Consult  indices  of 
published  vols. 

T.  Walebb.  (The  engraving  was  the  best  we  oould  supply 
from  the  drawing  furnished.  With  regard  to  the  other 
part  of  your  letter,  we  are  in  a  great  measure  obliged 
to  follow  the  lead  of  the  majority  of  our  readers.  Wo- 
give  no  preference  to  any  one  science,  or  branch  of 
meohanios.  If  yoa  want  more  information  about 
mechanical  subjects  our  columns  are  freely  open  i  send 
queries  or  letters,  and  they  will  donbtless  obtain  for 
you  what  you  desire.) — Abdtolass.  fWe  do  not  recom- 
mend books.  Information  on  both  the  subjeots  named 
will  be  found  on  roferonce  to  indioas  of  oar  previous 
volumes.)— Joskphos.  (We  do  not  know.)—  Balt- 
cibclb.  (Practise  dumb-bell  exercise.) — J.  Emmobs 

Jonbs.  (Wo  unhesitatingly  tioket  Dr.  ,  who  parades 

his  vulgar  spiritualism  in  professing  to  converse  with 
the  spirit  of  Mr.  C.  Bravo,  "as  a  rogue;"  and  we  go- 
further,  and  say  all  who  believe,  or  profess  to  believe, 
in  such  arrant  nonsense  are  fools  who  deserve  the  pity 
of  their  fellow-mon.) 


THE  THREE  JOURNALS 

Which  cover  the  whole  range  of  auhJooU  pertaining  to  the  ooou- 
pa-Uon,  Internet,  or  imowmmt  of  the  m'WltT  of  m»iiMn«1.  are; 
the  ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE,  the. 
BUILDING  NBWH.  and  PUBLIC  HEALTH.  Every  reader  of 
the  ENGLISH  MECHANIC,  not  aoquauited  with  the  other  two 
Journals,  should  »t  ono»  become  a  subscriber  to  that  one  whlen 
more  Immediately  Interests  him.  If  oonneoted  In  any  way  wl* 
the  arts  of  oonstrucUoa  or  design,  he  will  And  the  BUILD  I  NO- 
NEWS  a  perfect  storehouse  of  Information,  and  a  most  valuable 
"'m-l'*1  for  ats  advertisement  should  he  need  a  situation  or 
require  to  engage  labour.  PUBLIC  HEALTH  conoums  Iteeir 
with  the  Rreat  cause  Indicated  by  IU  title,  and  of  courto 
Interest*  everybody.  The  Price  of  the  BUILDIXO  NEWS  Is  4d'.. 
poet  tree  4*1.;  of  PUBLIC  HEALTH,  3d.,  poet  free  SJU.  Both 
journals  arc  published  at  the  Oraoe  of  the  ENGLISH  MECHANIC. 
31,  TarUtook-atrset,  Caveat- garden,  London,  W.C 
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TUB  INVENTOR. 


APPLICATIONS  FOB  LETTERS  PATENT. 

ACG08T  1.  1878. 

3006.  H.  Kltchin,  Leeds,  for  Improvement*  in  "stocks" 
employed  In  the  manufacture  of  leather. 

3006.  R.  J.  Hutchinga,Treforest.01amorgan,for  Improvements 
In  machinery  or  apparatus  for  manuf *c turtng  tin,  terne,  end  maul 
plate*. 

SOOT.  A.  Z.  S.  IiMtrh*.  Port  we,  for  a  casing  rendering  any  fort, 
vessel,  or  other  objeot  Impenetrable  to  projectile  and  damage  by 
torpedo. 

8008.  2.  Hempsted  and  W.  Watklnson.  Orantham,  for  lmprove- 
menu  In  the  mode  of  working  oat-oft*  elide  valves. 
9NB,    J  Harrington.  R)da,  for  a  new  game. 

8U10.  W.  Smith,  San  Prenolsoo,  for  improvomenU In  fluid  meter* 
or  englnea  for  measuring  or  obtaining  power  from  water,  air,  or 

"sun.  8.  Oee.  O.  Q lobe,  and  P.  J.  Qarnett.  Leeds,  for  tmprove- 
mei.uln  bottles.  Jars,  and  0-her  vessels  need  for  con  t  lining 
liquids  or  other  subsUnces,  and  In  the  meani  or  apparatus 
employed  for  stopping  the  same,  part  of  luoh  Invention  baring 
reference  to  the  apparatus  for  forming  the  neoke  of  bottlea,  Jars, 
or  other  vessels. 

3012.  T.  A.  Edleon,  Haw  J  assay,  U.S.,  for  lmprovemenU  In 
aooustio  tel  graph*. 

3018.  E.  O.  Brewer,  Chancery-lane,  for  lmproremenU  In  organ 
pipe-  or  tabes.    4  communication. 

SOU.  H.  Parson*,  Birmingham,  for  Improvement*  In  joining  or 
oonneotlng  pipe*. 

3015.  H.  Sellers,  Wore  eater,  for  an  lmprorement  or  lm  pro  Te- 
rn enu  In  ■  capita  for  fastening  wire  fencing,  and  tor  other  like 
purpose*. 

MIS.  H.  Page,  8  took  we  11,  for  a  new  method  In  the  apparatus 
for  transmitting  written  manages. 

S017.  8.  P.  Bidder.  Mltohsm.  for  Improvement*  In  sleotrlo 
telegraph*. 

aula  J.  Pertnand.  and  J.  Mernbal,  Paris,  for  a  prooss*  sf 

aupplylug  dyed  silk  fabrics. 

SOI*.  W.  Conquest,  TudOMtreet,  B.C.,  for  ImproTemenU  In 
machinery  or  apparatus  for  folding  paper.  A  oommuutostlon. 

soao.  H.  B.  Newton,  Chaso ry -lane,  for  Improvements  In  the 
oenstruotion  of  portable  railway*  and  In  the  rolling  stock  and 
other  appliances  to  be  lined  C- re  with.    A  communication. 

3011.  A.  M.  Clark,  Chancery -lane,  for  lmproremenU  In  appa- 
ratus for  washing  barrels,  bottles,  and  other  rs— sis.  A  com- 
munication. 

BOSS.  W.  K.  Crosby,  Binning' lam,  for  eertaln  lmproremenU  in 
the  construction  of  roller  skates, 
BOSS.  J.  Cesstlea,  Lancaster,  for  unpiuteiueaut*  in  machinery 

for  moulding. 

SOM.  O.  Tomktns,  Glamorgan,  for  lmproremenU  In  machinery 
for  making  brick*. 

SOtS.  H,  B.  Young,  Brixton,  for  lmproremenU  In  marine  steam 
ngin—  for  driving  ,arew  and  other  propellers. 

Nst  T.  Jeaaon,  Oalway,  and  T.  Duggan.  for  lmproremenU  In 
the  manufacture  of  ba-s,  car,  et,  and  other  brooms  aud  brushes, 
and  In  apparatus  employed  therein. 

SOTf.   B.  Clark,  London,  for  an  Invention  for  ladles'  wear. 

SOM.  O.  B.  Hebblewhlt*.  Buddenfleld,  for  the  production  of  a 
waterproof  fabric 

SOB).  J.  Clemlnson,  Westminster,  for  lmprorement*  In  articu- 
lating and  radiating  the  ax  lea  of  railway  and  tramway  carriages 
and  In  brakes  connected  therewith.  In  part  applicable  to  other 
railway  carriage*. 

JCJO.  J.  Bahnond,  Aberdeen,  for  a  new  or  Improved  potato- 
lifter. 

S0S1.    B.  Edwards  and  H.  Shaw,  Birmingham,  for  impnrremenU 

In  metalllo  porta. 

SfMX  w.  R.  Lake.  Southampton-buildings,  for  lmproremenU  In 
machinery  tor  opening,  breaking,  so  matching,  and  cleaning  ootton 
wool  and  other  fibrous  materials-    A  communication. 

Sags.  W.  K.  Newton,  Chancery- Uas.  for  Improved  atsparstua 
for  burning  or  destroying  noxious  gases  or  mepnltlo  vapour*.  A 
oo  m  m  unlcatl.  <n . 

SffM.  T.  A.  Dillon,  Dublin,  for  raising  and  floating  submerged 
vessels  or  other  solid  bodies. 

SMS.  A.  Bodenberg,  ManohasUr,  for  Improvements  In  steam- 
engine  and  other  motire  power  governors,  known  as  "  Buss* 
Oorernors."    A  communication. 

3098.  3.  0.  Mewb.rn,  London,  for  anew  or  Improved  flying  or 
atrial  toy.   A  communication. 

3037.  C.  Oowdary,  Montgomery,  for  lmproremenU  in  atmo- 
spheric brakes  for  railway  and  other  carriages  and  rehlele*. 

S0».  8  Bagnall,  ■anchesBer,  for  lmprormnenU  In  apparatus 
for  doubling  yams. 


Inwgmtop*  before  Patenting  should  retvd  the 

HANDBOOK  OP  PATENT  LAW,  BRITISH  AMD  FOREIGN, 
published  by  WM.  P.  THOMPSON,  OS..  Patent  Agent,  8,  Lord- 
etreet,  Urerpool  (M  stamps).  "The  pitfalls  Into  which  the 
unwary  Inventor  will  run  a  risk  of  stumbling  are  pointed  oat.  .  . 
A  trustworthy  guide  to  patentees.-—  ftwUst  Srsiissiil..— (AgTT.I 


NOTICE  TO  SUBSCRIBERS. 

■obeorfbers  reoatrlng  their  ooptea  direct  from  the  offloe  are  re- 
Quested  to  observe  that  the  last  number  of  the  tarm  Mr  whlob 
their  eubeorlpUon  is  paid  will  be  forwarded  U  them  la  a  PUIS 
Wrapper,  as  an  Intimation  that  a  freah  rem! tunc* I*  oii)l— ry.  If 
It  is  desired  to  oontlnue  the  Subscription. 


TO  AMERICANA  BELGIAN  SUBSCRIBERS. 

American  and  Belgian  Subscribers,  especially  when  renew. 

d  to  adriae  the 
order,  and  the 


their  subscriptions,  ars  particularly  requested  to  ad  vote  the 
isalon  of  the  Post-office  c 


of  the 


•not  amount  for  whloh  it  is  mad*  payable.  0  the  last-men  Uossed 
S>r*oaolson  Is  omitted,  some  dtmoulsy  la  vary  Bkaly  tooesnsr  in  oo- 
talaing  th*  amount. 
8nbocrtb*reln  the  Oaitad  State*  and  Belgram  earn  be  tapcrilsd 

with  th*  ENQ  LI8H  MECHANIC  post  free  from  this  Offlee.Tor  the 
■urn  of  13s.  (S  dole.  Too.  gold,  or  Ufr.  80s.)  par  annum,  payable  in 
ad' 


OUR  EXCHANGE  COLUMN. 

Ft* saavev ftr  Msisissi  HtUmt^UJ*r  la*  ■>*<  18  wsras,  sag  M. 


An  •xtra-slxed  flrst-cliuw  Grand  Piano  required  in 
striotly  good  condition.  In  either  walnnt  or  ebonlaod  oase ;  a 
full-slied  Walnut  Brerd  OraHD,  In  fair  condition,  will  be  given 
In  part  Rxohange.-H  ,  Pall  Mall  Club.  8.W. 

To  Amateur  Lathe  Owbsrs. — Advertiser  has  pur- 
chased, but  nerer  used,  a  very  valuable  sorew-outtlng  44  centre 
LATHS  (by  Moseley),  beck-seared,  rack,  and  sorew,  with  over- 
head motion,  and  various  chucks  and  appliances  (no  tools). 
Palling  time  to  use  Its  many  powers,  h*  would  Exchange  same 
for  an  Instrument  of  less  value,  but  furnished  with  Machinery  for 

£ lading  and  polishing,  in  add  111  in  to  a  Cabinet  or  Set  of  Tool*  or 
echanloal  Apparatus  for  general  uses  (cost  AIM  not  long  ago). 
— H..  Pall  Mall  Club.  8.W. 

A  4b  Astronomical  Telescope  (Ivy  Bom),  on  mjuwlva 
bras*  stand  (not  eomatoreal),  of  great  excellence,  would  be 
exchanged  for  either  a  larger  Txi.raoop^.  or  a  rery  superior 
Microscope  and  apparatus.— B.,  Pall  Hall  Club.  8.W. 

Bnslish  Mechanic,  complete,  unbound ;  Kxortange  for 

Achromatic  TELESCOPE,  Gold  Onard.  **.— D.,  1SS,  Oxford-road. 
Burnley,  Isuicaahlr*. 

An  Ittn.  CrLwmAL  (ivon,  for  grjod  Pooxet  TBtgacopn. 

—WILLIAM  8BUBUB,  No.  IS,  West-street,  Denton. 

A  Bourdnn'a  Patent  PngsBtran  OAgejg,  with  dial  fln. 
diameter,  for  Bxohaag*  or  9a**.-J.  TDOKSW,  IS,  Mareher*- street. 


WANTED. 

T?REE  EMIGRATION  TO  NATAL. — 

-*-  Pre*  Passages  are  granted  by  the  Government  of  Natal,  to 
married  and  single  artisans,  meohanlos,  farm  labourers,  and  single 
domestic  ssmsnU,— ParUoulara,  personally  or  by  letter,  of  the 
1  migration  Agent  for  Natal.  19,  Coleman  -  street,  London.  

XS.  fJD.  —  AGENTS  WANTED  to 

yj  8BLL  WATCH  as  of  every  description,  price*  from 
5s.  ad.  eaah.  —  Wholesale  Price  last  free  on  application  (on* 
sUmp)  to  BLISS  A  BACOBAN,  Watch  Importers,  Broad-street, 
Birmingham. 


0 


ONE  SHILLING.— BAUM'S 
OXNBVA   (Patent).     Warranted    comet  tlralrt  in 
alumena  gold.    Elegant  and  durable.    Por  either  m,  h>  «• 
clime.    ••  Very  IngenlOas  •'— Pierre.     "A  capital  Invention,  tad 
give"  the  time  aoourat»ly."-£Hrisk  Afeif.  lath  April,  1876. 
Bafe  hy  oost.  14  eUmps  ;  very  superior,  34. 
The  AMKBICAS  TIMKP1ECB.  lUsUmps. 

BAOM  *  Co.,  Kingston  Novelty  Wirks,  Btralnthsa. 

NE    SHILLING. — BAUM'8 

PATENT  8CBBW  PBINTINO   MACHINE  Prints  Pro. 
grammes.  Cards,  Labels,  Laundry  Lists.  Bills  of  Pare,  *t 
A  pretty  bijou  norelty  of  wondr.ju»  utility. -Vide  Prtss. 
Preee.  type.  Ink.  pad.  to.,  post  free,  14  stamns:  very  rapertor, «. 
BAOM  A  Co.,  Kingston  Novelty  Work*.  Btrmlngbam. 

ONE  SHILLING.— BAUM'S 
•'  BNOBANTBD  8TRTMT."— A  beaatful  German  STrver 
Instrument,  71n.  long,  producing  tbe  most  beeaaroj  sin, 
operatic,  dance,  and  song ;  will  also  ItnlUU  every  slnglag  burl 
with  wonderful  accuracy.  Poet-tree,  14  stamps.- Address 
JACQUES  BAOM  *  Co.,  Kingston  Norelty  Works.  Blrmtnghsm. 
Catalogue,  Pre**  Notices,  Testimonials,  or  Shippers'  and  DaUsnf 
llst  post  free. 


XHE    "  VICTORY  "  STEAMBOAT, 

-t-  warranted  to  travel  fast  tor  twenty  minutes.  9hv  kail, 
lacquered  in  two  oo  lours,  boiler,  abeam- pipe,  kssnp,  an.,  ootspkat 
.  for  o'her  siass  snd  arUclss  sm 
3BALD,  8,  Blgh-atrest,  Lowtr 


in  box.  with  directions,  15 stamps-  For  o'her  siass  snd  sruolss  sm 
Caulogue,  on*  stamp.— E.  THXOI 
Norwood,  London,  8.E. 


Th*  remmanoe  should  be  mad*  bp  International  PcmVom<* 
.  Baok  numbers  oannot  be  eeat  by  the  ordinary  nsiisusper 
brxt  mus*  be  remWtsjd  for  at  the  intsof  Sd-aaoh  tooovar  axtn 


TERMS  OF  SUBSCRIPTION. 

PAYABLE  IN  ADVANCB. 

la.  84.  for  Six  Months  and  lis.  for  Twelve  Months,  Post-free  to 
any  pert  of  the  Cnlted  Kingdom. 

Tola.  VI..  XXI.,  and  XXII..  bound  la  olota.  Ts.  each. 

Indexes  for  each  hall-yearly  votutr^  up  U  Vol.  X.  (sroept  Vols. 
IX.  V..  and  X.)  lnclualv*,  ad.  each.  Post-free  ltd.  ssxmTOas**  fas 
Mad  lag,  ts.  ed.  saoh. 

•••  STbeorlbers  are  requested  to  order  Cases  sod  Vole,  througt 
their  booksellers,  and  not  to  sand  direct.  Tbe  regulations  of  the 
Post-offloe  prevent  laear  ttaaamlsalsa  Ikroessa  the  Posy 


CHARGES  FOR  ADVERTISING. 

a.d- 

fhirty  Words      _      _      _      _  _  _»8 

Brery  sdditarntal  stght  word.  _      _      _      _      _  *  | 

Front  Psge  AdvertieesnenU  Prr*  amlttngs  tW  tbe  fin «  40  word., 
•rterwards  M.  per  line,  Pas^graph  sd.aillssajsnUOn*  ghlulng 

Cm.  -ivVSSiSS  "  p-w*  « 

ADr r*TIB S MSKTS  m  EXCHANGE  COLOMN-for 
BlartaMB  Word    ...  ...  lo 

For  every  sus»**dlnc  a^t  W*rda_     _     _     _  8  ■ 

The  aadgejsj  U  tncloded  a.  p— tot  aa*  ad  .at  M*.ia— 1 1 


WANTED.forasmall  boat  an  ENGINE 
about  1  or  1  H  P.  Boiler,  *o„  complete.— W. 
George  and  Dragon,  Thames  Dltton,  Surrey. 


FOR  SALE. 


T  ATHE-BED  CASTINGS,  aU  Sise*, 

JL-sl  plana  or  In  the  rooarb,  FMQ—Mof  QgaTtMaiel  Laansa  for 
feet  or  power.  Hand  aad  Power  Plantng  Manhlne*  STlde-rsstt, 
Chuoka.  to.  Particnlars  on  application.— CGMLTJTB  m  OBOOBt, 
Edward-street,  B  rough  ton -lane,  Manchester. 


FOE  SALE,  cheap,  4in.  LATHE,  8ft. 
Iron  bsd,  .lido- rest  chucks,  Ac  -  -  -  - 
ire.  41n.  stroke,  and  Onppei  ~  " 
B,  Andsreon-strest,  Chelsea,  S.W. 


rest,  chucks,  so.  Model  Engine,  cylinder. 
Mn.  bore.  41n.  stroke^  and  Copper  Boiler,  oomplete.— Apply  W., 


ENGINES  &  BOILERS,  Combined.— 
1  H.  P.,  OO;  2  H.  P.,  JM;  S  H  P.,  ASS;  4  H.  P.,  AST: 
8  H.  P.,  £81  Bnglnes  without  Boilers  made  to  Order.  Sets  of 
Casting*  supplied  la  rough  from  (  H.  P.— A.  ADAMS,  83, 
Freehold  street,  Loughborough. 


T  ATHES  (Siin.),  2ft.  6in.  iron  bed, 


with  comprmiul  slide- rest.  Iron  standards',  I 
steel  mandrei,  and  collar,  to.,  As.  Sutau* 
or  workman  — EDWIN  BLAKBT  A  Co..  Halifax. 


treadle,  oonloal 
for  amatsam 


4. IN.  LATHES,  8ft.  Iron  Bed,  with 

J?  COMPOUND  SLIDE  BE8T,  Iron  Standard*.  Conical 
Hardened  8teel  Mandrel  and  Collar,  to.,  210,  Photo  and  List, 
to..  <  stamp*-— BP  WIN  BLAKBT  A  CO..  So^arevroad.  BaUfax. 


FOR  SAL  E. — In  consequence  of 
removal  and  alterations  of  premises,  to.,  several  SOILED 
and  BBOOND-HAND  INSTRUMENTS  are  for  SALE  .t  very  low 
prices,  also  a  marnlflosnt  Si  eoulum  of  181a.  olaar  aperture,  aad 
•ft.  Sm.  'focus ;  this  speculum  waa  worked  as  a  companion  to 
another  same  sloe,  Is  of  ja-»i  easlUg,  «nd  will  be  disposed  of  much 
below  catalogue  prioe;  also  a  fine  14ln.,  same  focus,  and  other 
sixes  from  lJln.  to  Mn.,  at  low  prlue ;  also  a  One  6tn.  Baf rector  (by 
Wray) ;  SMn.  dltto.-Apply  toO.  CALVES,  HOI  House.  Wldford, 
Chalmsford 

Mr.  C ALTER,  In  gluing  notice  that  Messrs.  Horn*  *Tbi-n 
fhwalU  are  no  longer  agei-U  for  tbe  sals  of  his  reflecting 
Ulssoopes,  begs  to  sinoeraly  thank  his  Triendesj  d  pasroaa, andBo 
assure  them  that  he  will  oontlnue  to  supply  InstrumrnU  of 
tms-irpssssble  quality  In  every  form  and  shie,  and  to  call  th* 
attention  of  intending  pnmbsssrs  to  bis  list  of  new  patterns  aad 
reduced  prioe*.  especially  tu  the  new  Educational  Tele-oope, 
being  an  equatorial  of  *»tn.  clear  aperture  (of  any  desired  focus  1, 
with  unusually  broad  and  steady  bearings  of  lMu.  diameter.  Is  all 
In  metal,  well  mads  In  every  part,  so  that  at  any  time  IMn.  circles 
oan  be  added,  wish  eye- nieces,  £M  Mad*  and  sold  only  by 
O.  OALVEB,  Hill  House.  Wldford,  Chelmsford. 


FOR  SALE,  CHEAP,  One  Self-acting 
Back-Geared  Slide  LATHE,  isln.  centre*,  19ft.  bed ;  also 
one  8in.  centre,  wi.  gap  bed.  Self  acting.  Sliding,  Serfsolng,  aad 
8orew-cntUng.-JOHN  PRANCE.  Ada  House.  Carter. tree  ts 
Walworth,  8. 


"FOR  SALE,  an  Achromatic  TELE- 

B-     SCOPE,  8|tn.  aperture,  fine  eyepleees,  solar  and  tenlth  star 
diagonals  i  also  -lmple  equatorlsl  sUnd,  with  slow  mutton  In  I 
AIL— J.  W.  DDR  RAD,  P.B.  A.S.,  13,  Lincoln-street.  Leicester. 


HARMONIUM  FITTINGS.— Esteres 
reeds,  ISS.  per  set,  best  quality.  Harmonium  for  Sale,  11 
■top*.  Inoludingroix  oele«U  and  sub  base,  organ  Inu,  prio*  BIS, 
qulunew.-W.  HANDS.  Oreenhlll-street.  Bedford. 


i  ta  th*  festowmg 


Tasaday  t* 


VELOCIPEDE,   fonr-wheeled,  for 

*  .SAAB,  nearly  new,  oonstrueted  tooarry  four  man,  oan  be 
trropelled  with  two;  height  of  drlring  wheels  4ft.  total  length 
STt.  nearly ;  propelled  by  levers,  o ranks  71n.  throw ;  -Imple  and 
•flolsnt  stewraee.  Cost  817  i  Price  M  — Can  be  seen  at  any  timr 
at  A.  AYLINO'S  Chlddlngford.  near  Godalmlng,  Surrey. 


A     SUPERIOR   Achromatic  TELE- 

SCOPE  SMn.  objeot-glaaa.  brass  body.  rack,  focus,  fluder. 
"  f^?,  }  <Ur  eyeplooea.  alUslmou.  stand,  saltabi  •  for 
exhibiting  In  town  or  sea  aide.— J.  8.,  1,  Maidenhead -oourt,  Moor- 
lane,  City.  

T\TANT  OFFERS   for  "ENGLISH 

*JL  "JfOTANIC,"  Vols.  n.  to  «.,  sti toned;  whole  of 
MECHANIC;    6g  dosen  Micro. cope  81  pa,  out  edges,  18  down 
iWAnaeomle*!  Sections;  Field  Microecope^YllIDODT. 


S.  —  GOLD    PATENT  LEVEE 

WATCH,  Gentleman's  full  ■•■*.  gilt  fans,  Jeweuefl  la  U 
actions,  compensation  balsnon.  expressly  examined,  eagrsrei 
back.    Will  send  on  approval.— "A.  B-,"  74,  rTlga-alrsrt,  WsQs, 


50J 


alar  may  be  had, 
to  flt,  forwards] 
s!  UN  body,  Br, 


BtrPTTJBEB. 
By  Bar  Majesty's  Boyal  Letters  Patent. 

WHITE'S  M0C-MAIN  LEVER  TRUSS 

IS  allowed  by  upwards  of  500 
medical  men  to  bo  the  most  effso tree  tavss, 
Hon  In  the  ouratire  treatment  of  HKBSLL  Tb» 
oa*  of  a  gteel  spring,  so  often  hurtful  ta  lk  eflsoa. 
U  here  avoided,  a  soft  bandage  betag  won  reW 
th*  body,  while  the  requisite  rssUttng  power  b 
supplied  by  the  MOC^MAIN  PAD  snl  PATER 
LET KE,  fltting  with  so  much  eses  and  oloseassi 
that  It  oannot  be  detected,  and  may  bs  son 
during  sleep.  A  descriptive  circular 
and  the  truss,  whloh  oannot  feu  tc  ~ 
by  post,  on  the  olroumfereoos  of 
below  the  hipa,  being  sent  to  the 

MAXrrrACTCagg, 

MR-  WHITE .  MM,  Piccadilly,  Uauoa. 

MM  of  a  BlngU  Truaa,  ids.,  Be.,  an. at, 
and  81a.  *d    Postage  tree. 
Prio*  of  Doubts  Truaa,  sis.  ad..  Ma.,  and  SM.  ad.   Postvgs  tm 

Prtoe  of  Omstnoal  Truss,  43S.  sand  »u  8rL  Poatagefrss. 
PostolBoe  Order*  to  b*jnad*  parable  ^to  JOHN  WHITE,  Pact- 

ELASTIC  STOcVlNVsyKNEE-CAPS,  &C 

Tun  material  of  whloh  Chase  sra  1  ssj*  a  rrttnui — r*~*  *T1>* 
faculty  as  being  peculiarly  El^tSTtC  and  Coaragaiiaia,  aad  Ins 
best  Invention  for  giving  efficient  aad  r>srrnanewt  sappart  Hill 
*****  of  WBAnaat,  Taaicoaa  vbiks,  ito.  Pries,  ts-M.,  Km, 
lus.  and  is*,  saoh.  Pvjstjag*  free. 

SPINAL  MACHINES,  LEG  IRONS, 

And  •vary  description  of  Surgloal  Appliances. 
JOHN  WHITE,  Manufacturer.  Ms.  PlooadDly.  Issadon. 


8e*  Bl>flLt8B  MaCBAStC,  Msy  5th.  page  188, 

PUCA-THE  NEW  STIMULANT.— 

V--'    ErasbUragapersen.  wbUsnvsdergo4ng  great  uaarjalsv  aw> 

to  go  *4  or  40  boors  without  food  with  a  iee  lngof  ajgggjN 
"ample*  for  experiment.  IS  stamps.— G.  BBOoT, 


and  comfort.  Samples  for  e: 
HarrtepfHy-grove.  Hornsev.  W 


ZIMMERDORFS  LINIMENT,  for  the 
eltevtaiUrn  of  Ooughs,  Colds,  Bronchitis,  snd  all 


Onest  Affeoatona ;  also  very  uaafnl  la 
plaints.  Sprains,  Chllblaina.  ate-  In  Bottles  at  la.  each. 

Wholesale  AsrvnUi  B.  LAMENT  st  8GN.  KUmarnook,  B.A 


AIR  FALLING  OFF  ! — BRODEN'8 

RUSSIAN  HAIR  GROWER  Prio*  ts.  8d-  peat  frsa.  lor 
Money  Order  or  SUmps,  of  Miss  CORDELIA  BBODBcT.B,  Orws- 
road.  Regent's  Park.  N.W. ;  and  &,  Herbert- Urrace,  CSsrsdot. 


THX  BIRKBKCK  BUILDING  80CISTT8  ASSVJ1 
KMOMLVTS  MXCKBV  FOUR  MTLLI0S8, 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH, 

With  TmmsrasU  Pcssisslon  and  no  Berrt  to  pay.-Av*^ •>  *• 
Offloe  of  tiie  Binxaaci  BtfiLoiara  socirrr.  n  a  Et,  feaav 

ampton-tndkUng*,  Chaaoery-lane. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND 
FOR  FIVE  SHILLINGS  PER  MONTH, 

Wtth  TmrnrrWaM  Pnsassslnn.  either  for  BnlkUng  or  flsrdsrMf 
purpose*. —Apply  at  the  Office  of  th*  Blag BSCX  PBEsaXU 
LAMB  8oaa-rT.  M  and  SO,  Southamrgs^rs-hnlldlng*,  fsb*aesry-k*a 

HOW  TO  INVEST  YOUR  MONEY  WITH 
SAFETY. 

Apply  at  th*  Office  of  th*  Btsutaacg  BANK  *  *  *. 
ampton- buildings,  jaMBMagg  ktfM     all  sunt  nudes  aSB  repaysus 
upon  demand.    _v- 

Current  Aooounta  opened,   and  Interest  allowed  tm 
mtalmnm  monthly  baMstoaa.    Cheque-books  r 
and  Foreign  8 looks  and  Shares  purchased  and  I 
mad*  ttiareon.  _Mk 

Otto*  hours  from  10  to  4 ;  sxoept  oa  Sasnrdays,  wbsn  th*  atox 
cloee.  at  1  o'clock.  On  Mondays  the  Bank  Is  open  sattl  I  s  astf 
In  the  Evening. 

*t  r*mmk*t  gMM/WB  |MreiBg*aW»  SMjNsti  wtaf iWwXw 
rRABTCTS  BAVBNBCBOFT.  IDuisWtsv 

ATIONAL  8ELF-SUPPORT1TI0 

IN8TTTTJTI0N  FOB  DISEASES  OF  THE  SEDJ- 

(Established  UM). 
its  at*  seen  at  M7.  Gray's  Inn- road.  Xnart  Cross.  • 
Monday  aad  Thursday,  and  at  10.  MlUseUsst,  AUgst*.  <* 
Wednesday  s^Fratov*v*rnnxnfx^»txtiIlnir.'. 
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ARTICLES. 


THE  HEATING  EFFECTS  OF  THE 
ELECTRIC  CURRENT. 

By  J.  T.  Sprague. 
(Continued  from  page  499.) 
r  I  ,HE  second  question  to  be  considered  is, 
"  What  battery  power  is  needed  to  raise 
a.  given  wire  to  a  fixed  temperature  ?"  This, 
also,  to  arrive  at  an  intelligent  comprehen- 
sion rather  than  a  mere  rule,  needs  to  be 
examined  in  detail,  because  it  involves  really 
a.  series  of  separate  problems.  Let  us  take 
two  examples  : — 1st.  The  somewhat  exten- 
sive one  asked  recently  in  these  pages — 
"What  power  is  needed  to  maintain  50  feet 
of  i  inch  iron  at  a  red  heat  ?  2.  What 
battery  will  raise  6  inches  of  platinum  wire 
4  M  mils."  in  diameter  (No.  40)  to  a  white 
heat? 

The  first  question  to  be  considered  is — 
What  is  temperature  ?  What  is  meant  by 
a  red  or  white  heat  ?  If  we  take  a  platinum 
wire  and  pass  a  gradually  increasing  current 
through  it  we  find  it  gets  hotter  and  hotter, 
gradually  becoming  red,  yellow,  and  white, 
increasing  in  brightness  till  the  wire  fuses ; 
each  of  these  stages  corresponds  to  a  ther- 
mometric  degree  of  temperature,  which  can 
be  measured  oy  some  physical  effect  known 
to  be  produced  at  that  stage,  such  as  the 
dilatation  of  metals,  air,  etc.  ;  but  if  we 
arrange  the  wire  against  the  slit  of  a  spec- 
troscope we  shall  find  that,  as  the  heat 
increases,  a  spectrum  begins  to  form  at  the 
red  end,  extending  gradually  through  the 
whole  range  to  the  ultra-violet  as  the  heat 
rises,  showing  that  degree  of  temperature 
corresponds  to  rapidity  of  vibration  :  as  the 
molecular  motions,  which  constitute  the 
passage  of  electricity,  are  increased  by  the 
force  put  upon  the  circuit,  so  do  the  corre- 
sponding light- waves  produced  correspond- 
ingly increase  in  rapidity ;  or  what  comes 
to  the  same  thing — the  length  of  wave  pro- 
duced diminishes.  This  is  an  important 
fact,  to  which  due  weight  has  not  yet  been 
jriven,  as  regards  either  light  or  electricity. 
The  actual  temperature  corresponding  to 
these  wave-lengths  is  very  difficult  to  mea- 
sure, and  the  following  table,  based  upon 
the  observations  of  Pouillet.  must  be  con- 
sidered as  only  approximative : — 

Table  of  Temperatures. 
Absolute  zero  C— 273  Fahr.  —  460° 

Tin  melts   „    +  455 

Lead    „    „  630 

Zinc    „    „  793 

Red  just  visible    „  977 

„   dull  ,  1290 

„   cherry  dull   „  1470 

full    „  1650 

clear   ,,  1830 

Silver  melts   „  1830 

Orange  deep   „  2010 

„     clear   „  2190 

Cast  iron  melts  (white)  „  1920 

„      (gray)  „  2190 

Gold  win   ,  2156 

..    pure  „    „  2280 

White  heat  (steel  melts)  „  2370 

„     bright   „  2550 

„     dazzling   „  2730 

Wrought  iron "melts  ...  „  2910 

Platinum       „         ...  „  3700 

From  this  table  we  may  give  to  the  point 
cherry  red  "  the  value  of  1,600°  Fahr.,  or 
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871°  C.,  and  to  "white  heat"  that  of 
2,400°  or  1,316°  C. 

We  have  next  to  ascertain  the  quantity 
of  metal  ( W)  to  be  heated,  and  the  quantity 
of  heat  (H)  necessary  to  raise  this  metal 
to  the  required  temperature.  The  first,  the 
weight  of  metal,  is  obtained  by  multiplying 
the  constant  '0023793  (the  weight  of  a  mil- 
foot  of  water)  by  the  square  of  the  diameter 
in  mils,  the  length  in  feet,  and  the  specific 
gravity  of  the  metal ;  or  col.  3  of  the  table 
of  properties  of  wires  may  be  used,  as  this 
is  the  constant  multiplied  by  the  specific 
gravity.    We  have  thus  these  formula; — 

4.  — W  =  dr  X  I  X  «  X  (X  »23793 

5.  — W  =  (Px!xM. 

A  quarter  inch  is  250  mils,  and  its  square 
62500,  so  that  50  feet  of  iron  wire  of  this 
size  weighs  in  grains — 

62500  X  50  X  0185590  =  56677. 

This  is  in  pounds  8*007,  and  the  heat 
needed  to  raise  it  to  the  required  tempera- 
ture can  be  calculated  either  in  the  grain  or 
pound  systems,  by  multiplying  the  weight 
by  the  number  of  degrees,  and  by  the  specific 
heat,  corrected  to  the  temperature,  as  de- 
scribed on  p.  499.  As  the  result  would  need 
to  be  expressed  in  calories  to  adapt  it  to 
the  electrical  calculations,  a  constant  would 
have  to  be  used  which  would  be  251'97  in 
the  case  of  pounds,  and  '036  in  the  case  of 
grains,  occupying  the  place  of  z  in  the  fol- 
lowing formula : — 

6.— H  =  Wxi°x8x2. 

For  the  temperature  871°  O,  the  specific 
heat  of  iron  is  '1053  +  '000071  X  871  = 
'1671,  and  the  heat  is — 

W  F         S         z  H 

56677  x  1600  x  1671  x  036  =  545444. 

This  number  of  calories  which  really 
represents  the  heat  which  would  be  required 
to  raise  about  one-third  of  a  ton  of  water 
per  minute  from  the  freezing  to  the  boiling 
point,  will  show  what  an  impracticable 
problem  was  contained  in  the  question 
which  we  are  using  as  an  example. 

By  the  same  process  we  shall  find  the 
conditions  of  the  platinum  wire  of  4  mils 
6  inches  long  raised  to  white  heat. 
d?       I         M  W 
16  x  '5  x  051156  =  '409  grains. 

W  t°  S  z  H 
•409  2400  0387  036  =  1368  calory. 
We  have  now  to  ascertain  how  the  re- 
quired heat  is  to  be  conveyed  to  the 
wire — that  is  to  say,  the  rate  of  current  in 
Vebers,  the  square  inch  of  which  will 
generate  the  required  heat  in  the  resistance 
of  the  wire.  This  is  a  problem  which  is  at 
present  nearly  impossible  to  work  out 
correctly,  because  its  conditions  have  not 
been  sufficiently  studied.  I  shall  therefore 
use  here  the  empirical  result  of  my  own 
experiment — that  in  very  small  wires  the 
loss  by  radiation  balances  the  heat  calcu- 
lated on  the  cold  resistance,  and  assume 
that  in  the  larger  wire  of  the  one  example 
half  the  heat  only  is  lost,  and  needs  to  be 
maintained.  It  must  also  be  taken  that  the 
conductivity  of  the  metals  iB  such  as  to 
give  the  resistances  shown  in  the  table  and 
used.  The  heat  of  the  resist  current  is 
"24065  of  a  calory :  hence  the  heat  required 
must  be  divided  by  this,  or  multiplied  by 
its  reciprocal,  4'16,  to  obtain  the  actual 
number  of  units  which,  multiplied  by  the 
resistance,  will  give  a  number  equal  to  the 
required  supply  of  heat — that  is,  H  x  416 
=  R  x  C;,  and,  therefore. 


C:  = 


H 


x  416 
R 


This  gives  us  the  current  required  to  be 
passed  through  the  circuit.  To  ascertain 
the  battery  conditions  necessary  to  produce 
this  current,  we  must  now  calculate  the 
actual  resistance  of  the  heated  wire,  be- 
cause, by  the  known  laws  of  the  circuit,  the 


battery  resistance  must  be  made  egual  to 
this  to  obtain  the  best  results.  By  Midler's 
results  (given  p.  499),  it  would  appear  that, 
at  a  bright  red,  the  resistance  of  iron  is  5 
times  as  great  as  at  the  freezing  point;  and 
that  of  white-hot  platinum  3'5  times,  which 
values  will  be  taken  in  the  examples.  The 
resistance  (cold)  is  ascertained  by  multi- 
plying the  value  (»»)  of  the  mil-foot  (col. 
D  of  table  below)  by  the  length  in  feet,  and 
dividing  by  the  square  of  the  diameter. 

8.  Rs2L*J 
a- 

This  gives  for  the  iron  example,  5910  X 
50  +  62500  =  '04728,  which,  multiplied  by 
5,  gives  the  probable  resistance  at  red-heat 
as  2364.  The  heat  needed  for  the  iron  has 
been  found  to  be  545'444  calories  per  second ; 
but  on  the  assumption  that  half  only  is  lost, 
we  take  272722  to  be  that  required  to  be 
supplied  constantly  by  the  battery  to 
maintain  the  temperature.  Then  formula  7 
gives  us 

272722  x  4' 16         02  C 
"^04728          =  2396938  =  4896 

The  hot  resistance  of  the  wire  being  '286  I 
Ohm,  and,  therefore,  the  total  resistance  of 
its  battery  double  this,  we  obtain  by  the 
law  of  Ohm  E  =  C  X  R,  4896  x  4728  = 
2315  Volts,  as  the  ele:tro-motive  force 
necessary  to  maintain  the  required  current 
in  the  circuit. 

We  need,  then,  a  battery  having  an 
electro-motive  force  of  2315  Volts.,  and  an 
internal  resistance  of  '2364  OhuiB.  We  can, 
of  course,  combine  any  form  of  battery  to 
get  these  figures  ;  but  I  will  limit  attention 
to  two  forms  only  :  ( 1 )  the  Grove,  or  Bunsen, 
because  of  its  great  electro-motive  force, 
which  may  be  taken  at  1'8  Volt.  (2)  The 
Smee,  because  of  its  small  internal  resist- 
ance^— its  electro-motive  force,  when  in  full 
work,  being  taken  at  -5  V olt.  The  forces, 
being  a  function  of  the  chemical  affinities 
at  work,  are  the  same  sizes  for  all  sizes  of 
cells;  but  the  internal  resistances  depend 
upon  the  size  of  the  plates,  state  of  porous 
cells  and  liquids,  &c,  and,  therefore,  are 
very  variable.  There  is  very  little  infor- 
mation available  on  this  subject;  but  the 
figures  I  have  obtained  from  experiments, 
and  given  on  p.  118  of  my  "  Electricity,"  Ac- 
indicate  that  the  resistance  of  a  Bunsen  cell  , 
is  about  4  times  that  of  an  equal-sized 
Smee.  A  quart-sized  Grove  would  have  a 
resistance  of  about  '1,  and  of  a  Smee  about. 
0  25.  60  we  will  take  these  figures.  With 
Grove's,  therefore,  2315  -r  18  =  1286  cells 
in  series  to  give  the  required  electro- 
motive force,  giving  129  Ohms  resistance. 
Then,  dividing  this  Dy  the  required  resist- 
ance, 129  -r-  2364  =  544,  gives  the  number 
of  series  required  in  multiple  arc,  and  12!* 
X  544  =  70176  quart  Bunsen  cells  needed 
to  maintain  the  50-feet  :',-inch  iron  wire  at 
red  heat.  Few  people  would  care  to  stay 
long  in  that  battery  room. 

With  a  Smee  battery,  2315  4-  '5 Is  4680 
cells  in  series,  giving  at  '025116  Ohms 
resistance,  and  requiring  44  series  in  mul- 
tiple arc,  or  4630  x  44,  a  little  battery  of 
203720  cells. 

These  figures  are,  however,  little  more 
than  guesses,  after  all ;  because  the  condi- 
tions themselves  arc  in  great  part  assumed 
for  want  of  definite  knowledge. 

Turning  to  the  more  practical  example  of 
the  fine  platinum  wire,  the  resistance  is  by 
formula  8. 

m         I      d"       cold  hot 

55  09  x  5  -f-  16  =  L669  x  3  5  =  5  806. 
The  current  required,  !'368  calories  per 
second  in  this,  is  by  formula  7. 

H  R        Cs  C 

1368  x  416  -f  1-659  =  3  427  =  1'851. 
The  electro-motive  force  needed  to  maintain 
this  current  in  the  hcat-.d  wire  is,  by  the 
laws  o£  the  circuit, 
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1-851  X  2  X  5  806  =  21-5. 
It  is  obvious,  then,  in  this  case  that  the 
large  cells  are  not  needed,  as  the  number  in 
series  which  would  give  the  force  would  not 
give  the  resistance,  and  that  therefore  other 
values  of  E  and  R  must  be  combined,  such 
as  will  give  the  result — 

mstt?-w,l 

This  will  be  closely  effected  by  a  series  of 
7  of  the  cells  with  '1  resistance,  for  1*8  X  7 
=  12-6,  and  5  806  +  7x1  =  o  506,  and 
12*6  -T-  6  506  —  1937,  a  current  somewhat 
greater  than  is  necessary  for  the  required 
purpose.  In  like  manner  it  will  be  found 
that  24  of  the  supposed  Smee  cells,  giving 
electro- motive  force  12,  and  resistance  6-506, 
would  produce  a  current  of  1-845,  close  upon 
what  is  required. 

It  is  much  more  satisfactory  to  work  out 
Buch  problems  in  the  metric  system,  because 
in  that  everything  is  related  to  everything 
else,  instead  of  being  a  single  part.  The 
following  formula  will  give  the  heating 
effect  of  a  known  current  upon  any  wire : — 
o    jy  _  24065  x  C2  x  R 

y>    H  W~X~S  

0  —  Current  in  Vebers. 

R  =  Resistance  of  wire  in  Ohms. 

W  —  Weight  of  wire  in  grammes. 

S  =  Specific  heat  of  the  metal. 

24065  =  Calories  equivalent  to  C  1  in  R  1. 

H  =  Rise  of  temperature  per  second  in 

degrees  centigrade. 
If  the  heating  effect  of  a  given  current  upon 
a  wire  of  any  metal  is  known,  then  the  heating 
in  a  wire  of  the  same  size  and  length  of  ano- 
ther metal  will  bear  to  it  the  same  proportions 
R  ... 

as  will  the  two  formulae  w  — ^  ,  W  being 

the  relative  weights  in  any  measure. 

If  the  wires  be  of  equal  weights  and 
lengths,  the  relation  will  be  as  that  between 


R 

their  two  formulas  — . 

o 


By  these  formula? 

the  effects  may  be  calculated  for  any  wire 
from  the  known  effects  upon  copper  and 
platinum. 

Properties  of  Wires. 


1. 

Metal. 

2. 

Spec. 
Grav 

3.  | 
Grains 

per 
mil -foot 

M 

4. 

d2  per 
wain 
foot. 

5.  6. 
Resistance  at 
32"  Fah.  0°  C. 
Grain  MU-~ 
Foot.  foot. 

8-4. 

•0199865 

50  03 

Copper   

89 

0211761 

4722 

•2100 

9-940 

German  Silver... 

87 

0207003 

4831 

2-652 

12732 

7-8 

•0185390 

53-88 

1-097 

99-10 

215 

0511560 

1955 

2810 

6509 

patented  by  Mr.  Colin  Brown,  the  Euing 
Lecturer  at  the  Andersonian  University. 
We  have  already,  when  reproducing  Dr. 
Stone's  paper  (p.  297),  given  a  brief 
description  of  the  new  keyboard,  which  in 
reality  represents  a  new  system  of  just 
intonation ;  and  a  perusal  of  a  little  book 
whose  title  we  give  below*  suggests  some 
further  remarks,  which,  though  we  do  not 
intend  to  reopen  the  discussion  between 
the  advocates  of  just  intonation  and  equal 
temperament,  may  be  of  interest  to  many 
of  our  readers.  The  little  book  is  really  a 
rechauffe  of  a  portion  of  the  lectures 
delivered  at  the  Andersonian  University  by 
Mr.  Brown ;  but  containing  as  it  doeB  the 
principles  on  which  the  new  keyboard  has 
been  constructed,  it  treats  of  a  subject 
which  has  recently  attracted  much  atten- 
tion, not  merely  from  students  of  the 
theory  of  music,  but  also  from  mathema- 
ticians and  the  general  public.  In  Fart  I. 
of  his  work  Mr.  Brown  shows  in  the 
"  Analysis  of  a  Musical  Sound"  that  the 
harmonic  series  consists  of  an  arithmetical 

Fio.  l. 


ON  JUST  INTONATION— THE  NEW 
KEYBOARD. 

DURING  the  series  of  lectures  given  in 
connection  with  the  Loan  Exhibition 
at  South  Kensington,  probably  no  subject 
has  received  more  attention  than  Acoustics. 
The  interesting  lecture  by  Prof.  Tyndall  on 
the  "Reflection  of  Sound"  (see  p.  273),  the 
papers  by  Mr.  Chappell,  Prof.  Adams, 
Messrs.  Bosanquet,  Ellis,  and  Galton,  and 
the  elaborate  paper  by  Dr.  Stone  on  "  Just 
Intonation,"  aided  as  they  were  by  the 
naturally  attractive  character  of  the 
matter,  served  to  give  the  subject  of  sound, 
and  especially  musical  sounds  as  emitted 
by  instruments,  a  decided  prominence  at 
the  conferences  held  at  the  Exhibition. 
At  that  time  and  subsequently  the  most 
attractive  exhibit  in  the  section  appears  to 
have  been  the  new  keyboard  invented  and 


•  Mii-ic  in  Common  Things. — Music  in  figures,  i'art 
II.    By  Colin  Brows.    London:  Collins,  Sons,  &  Co. 
the  Tonic  Sol-Fa  Agency. 
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progression  of  Bounds  from  1  to  48,  the 
24th,  27th,  30th,  32nd,  36th,  40th,  45th,  and 
48th  sounds  of  the  series  being  the  musical 
scale.  The  8th,  9th,  and  10th  sounds  of 
the  harmonic  series  are  the  1st,  2nd,  and 
3rd  tones  of  the  musical  scale,  and  the  15th 
and  16th  the  7th  and  8th.  For  the  proof 
of  these  figures  we  must  refer  those  who 
require  it  to  the  first  part — or  "  Music  in  a 
Sound  " — of  Mr.  Brown's  book.  These 
figures  8, 9, 10,  15,  16  give  the  primary 
mathematical  relations  of  the  tones  of  the 
musical  scale,  to  those  immediately  pre- 
ceding or  succeeding.  Thus  from  the  1st  to 
the  2nd  of  the  scale  is  as  8  to  9 ;  from  the 
2nd  to  the  3rd  as  9  to  10 ;  from  the  3rd  to 
the  4th,  as  15  to  16 ;  from .  the  4th  to  the 
5th  as  8  to  9;  from  5th  to  6th  as  9  to  10; 
from  6th  to  7th  as  8  to  9;  and«from  7th  to 
8th  as  15  to  16  ;  being  three  large  steps  of 
8  to  9,  two  lesser  of  9  to  10,  and  two  small  of 
15  to  16,  or  seven  in  all  within  the  octave. 
These  relations  are  the  simplest  to  which 
the  scale  can  be  reduced,  and  8  is  the 
lowest  integer  or  root  on  which  the  octave 
can  be  built.    The  diatonic  relations  of 


the  musical  octave  stand  to  the  root  or 
tonic  as  follows : 

1st,  2nd,  3rd,  4th,  5th,  6th,  7th,  8th 
sounds  in  octave. 

24,  27,  30,  32,  36,  40,  45,  48,  in  harmonic 
series. 

8,  9,  10,  10|,  12,  13i,  15,  16,  series  in 
relation  to  8  as  the  root.  Upon  this  series 
of  8  to  16  a  succession  of  octaves  can  be 
built 

The  harmonic  series  proceeds  by  steps 
having  an  equal  number  of  vibrations 
between  each  step,  but  these  vibrations 
rapidly  increase  in  velocity  as  we  ascend, 
while  the  musical  intervals  as  rapidly 
decrease,  so  that  the  same  number  of 
vibrations  which  between  the  1st  and  2nd 
step  produce  an  octave,  between  the  15th 
ana  16th  produce  only  a  diatonic  semitone. 
The  steps  of  the  musical  scale,  however 
are  unequal  in  progression  from  8  to  9, 9  to 
10,  and  15  to  lo — relations  which  never  vary 
throughout  all  the  octaves  of  audible 
sounds  of  the  Bcale.  Two  steps  of  equal 
proportions  never  follow  in  melodic  suc- 
cession. Mr.  Brown  furnishes  a  diagram 
showing  the  scale  of  vibrations  and  dif- 
ference of  musical  tones  through  successive 
octaves,  from  the  inaudible  of  8  vibra- 
tions to  the  Do  in  alt  of  2,048.  Our  author 
then  proceeds  to  settle  the  question  of 
"  pitch  "  in  this  way :  As  8,  9, 10,  are  the 
lowest  relations  of  the  scale,  so  8  is  the 
tonic  of  the  first  or  lowest  octave  which 
admits  of  mathematical  division,  and  as 
the  scale  itself  declares  its  natural  pitch  to 
be  a  geometrical  progression  by  2  founded 
upon  the  lowest  tonic,  or  the  root  8,  the 
question  as  to  what  is  the  proper  musical 
pitch  is  settled  by  the  best  of  all  methods 
— the  scientific.  C  in  the  3rd  space  of  the 
staff  should  therefore  be  that  sound  which 
is  produced  by  512  vibrations  per  second. 
The  scale  is,  as  we  have  seen,  a  series  of 
7  geometrical  progressions  proceeding 
from  different  roots,  but  these  7  geometrical 
progressions  contain  and  are  exhausted  by 
three  separate  arithmetical  progressions 
founded  upon  the  4tb,  1st,  and  5th  tones 
of  the  scale — the  subdominant,  tonic,  and 
dominant,  the  roots  of  the  major  chords- 
arithmetical  problem  which,  as  our 
author  says,  is  as  curious  as  it  is  beautiful. 

To  follow  the  author  through  the  various 
branches  of  his  subject  is  beyond  our 
present  purpose.  We  take  it  for  granted 
that  all  who  may  read  these  lines  are  well 
aware  that  on  the  ordinary  keyboard, 
which  is  divided  into  12  semitones  to  an 
octave,  it  is  impossible  to  play  in  just 
intonation  in  any  key,  and  on  reference  to 
p.  297  a  brief  but  sufficient  description  of 
the  various  methods  of  overcoming  the 
defect  will  be  found.  The  majority  of 
these,  however,  are  of  so  complicated  a 
character  as  to  meet  with  little  favour, 
while  some  of  them  conquer  the  one 
difficulty  in  such  a  manner  that  they 
introduce  a  numerous  family  of  _  other 
difficulties,  and  effectually  erect  an  impas- 
sable barrier  against  themselves.  It  is 
obvious  that  even  if  the  construction  of  a 
new  instrument  is  more  complicated  and  ex- 

ensive,  its  keyboard  must,  o  gain  the 
four  of  musicians,  remain  as  easy  of 
manipulation  as  that  in  use  with  the 
present  equally-tempered  instrument. 
We  will  now  proceed  to  see  how  far  the 
new  or  natural  fingerboard  answers  this 
requirement.  Fig.  1  is  a  perspective  view 
of  a  portion  of  the  keyboard  beginning  on 
F,  and  Fig.  2  is  a  plan  view  of  an  octave  of 
the  board  from  C  to  C.  To  avoid  mis- 
understanding in  what  follows  we  use  the 
term  "key"  as  indicating  pitch,  and  ft* 
what  in  ordinary  phraseology  we  should 
speak 'of  as  keys  we  use  the  term  digitals. 
The  digitals  of  the  new  keyboard,  then, 
are  arranged  on  the  principle  that  any 
musical  sound  at  any  fixed  pitch  forms  a 
part  of  the  musical  scale  in  four  separate 
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to  ascertain  the  presence  or  the  absence  of 
any  poison.  But  these  examinations,  which 
only  have  value  when  they  are  conducted 
as  a  truly  scientific  experiment,  are  always 
delicate,  even  when  the  field  of  investigation 
has  been  limited  by  judicial  instructions; 
they  would  become  extremely  long  and 
troublesome  in  the  absence  of  any  pre- 
liminary indication.  Thus,  while  admitting 
that  they  might  be  effected  with  the  pru- 
dence and  talent  which  they  require  on  the 
part  of  the  operator,  so  long  as  there  was 
only  a  small  number  of  cremations,  it  is 
diflficult  to  affirm  that  they  would  be  still 
seriously  realisable  when  the  demands  for 
incineration  multiplied. 

En  resume,  the  committee  has  shown 
the  possibility  of  obtaining  incineration 
of  bodies  without  liberation  of  unwhole- 
some gases ;  it  has  recognised  the  advan- 
tage of  this  incineration  over  inhumation 
in  the  common  burying  ground,  from  the 
hygienic  point  of  view ;  but  it  has  found 
in  cremation  very  serious  inconveniences 
as  regards  legal  medicine,  and  so  as  regards 
public  security.  The  committee,  more- 
over, has  completely  reserved  all  questions 
of  sentiment  or  morality. 


ANALOGY  OF  SOUND  AND  LIGHT. 

A LECTURE  recently  delivered  at  the  Loan 
Exhibition,  South  Kensington,  by  Prof. 
Barrett,  of  the  Royal  College  of  Science, 
Dublin,  deals  with  one  of  the  most  interesting 
phases  of  science.  In  commencing  the  lecturer 
referred  to  some  well-known  facto  about  light 
and  sound,  such  as  that  sound-waves  travel 
through  air,  while  light-waves  travel  through 
"  luminiferou8  ether."  Among  other  illustra- 
tions of  the  rate  at  which  each  travels  he  gave 
this  as  a  very  intelligible  one: — If  a  cannon  were 
fired  in  London  the  sound  would  take  about 
-eight  minutes  to  travel  to  Birmingham,  a  little 
over  100  miles,  while  in  the  same  time  the  light 
from  the  flash  would  have  travelled  to  the 
.  sun,  a  distance  over  ninety  millions  of  miles. 
But  though  they  so  differ  in  the  rate  of  pro- 
gress, both  light  and  sound  show  many  pheno- 
mena in  common.  In  the  experiments  made 
during  the  evening  the  sensitive  flame  was  used 
as  a  detector  of  sound.  This  delicate  acoustic 
re-agent,  familiar  to  London  audiences  through 
Professor  Tyndall's  lectures,  was  first,  we 
believe,  discovered  in  1866  by  Professor  Barrett, 
though  he  modestly  did  not  allude  to  the  fact. 
The  performance  of  the  experiments,  however, 
was  entirely  new  to  a  London  audience.  The 
analysis  of  the  phenomena  of  light  and  sound 
were  illustrated  in  the  following  order:— (1) 
Both  light  and  sound  get  feebler  as  they  leave 
their  source  of  origin.  In  the  case  of  sound 
this  was  shown  with  a  loud-ticking  watch  and 
a  sensitive  flame ;  (2)  in  reflection  the  angle  of 
incidence  is  the  same  as  the  angle  of  reflection. 
In  the  case  of  sound  this  was  shown  with  the 
sound  of  a  whistle  sent  along  a  tube,  and  re- 
flecting along  another  placed  at  an  angle  to  it 
from  a  reflector  placed  at  the  end  where  they 
approached.  The  distance  to  which  a  feeble 
sound  might  be  reflected  perceptibly  from  a 
concave  mirror,  was  shown  with  mirrors  over 
30  feet  apart.  (3)  With  refraction,  in  the  case 
of  light,  familiar  convex  lenses  were  used,  and 
in  the  case  of  sound  analogous  but  less  familiar 
lenses  of  gas  of  a  different  density  from  air  were 
used.  A  collodion  balloon,  filled  with  carbonic 
acid  gas,  served  as  a  double  convex  lens,  and  its 
action  was  manifested  by  the  concentration  of 
sound  from  the  ticking  watch  on  to  the  sensi 
tive  flame.  (4)  Both  light  and  sound  suffer 
absorption  in  passing  through  non-homogeneous 
media.  Professor  Tyndall's  apparatus  showing 
the  "  echoing  back "  of  sound  in  passing 
through  successive  alternating  layers  of  gas  of 
different  densities  is  now  well-known,  and  every 
one  is  familiar  with  the  fact  that  though  light 
may  traverse  a  vessel  of  clear  water,  it  can  no 
longer  travel  when  it  is  filled  with  bubbles  of 
transparent  air.  (5)  There  is  an  analogy 
between  the  sympathy  among  the  same  note9 
of  a  gamut  and  the  sympathy  among  individual 
colours  in  the  spectrum.  An  incandescent 
body  that  produces  a  particular  bright  band  in 


the  rear  of  the  spectrum,  will,  when  in  a  gaseous 
state,  absorb  light  and  cause  a  dark  band  in 
exactly  the  same  part  of  the  scale.  Tuning 
forks,  wire,  or  columns  of  air  in  jars  are 
responsive  to  vibrations  produced  by  others 
exactly  in  unison,  but  only  to  those.  This  was 
shown  in  various  ways  in  a  very  clear  manner. 

(6)  An  analogy,  which  Professor  Barrett  called 
a  more  fanciful  one,  was  spoken  of.  All  the 
complex  music  of  an  orchestra  is  the  result  of  a 
few  simple  notes  variously  combined.  So  all 
the  tints  of  a  picture  are  the  results  of  a  few 
simple  colours  variously  combined.  The  musi- 
cal scale  sorts  the  complex  notes  in  one  case, 
the  spectrum  sorts  the  complex  colours  in  the 
other.  Professor  Barrett,  taking  Professor 
Listing's  determinations  of  wave  lengths,  has 
made  a  most  interesting  comparison.  The 
wave  lengths  of  the  notes  of  the  gamut  he  ex- 
presses not  in  absolute  but  in  relative  measure- 
ment. Thus  C  is  taken  as  100,  and  all  the 
other  notes  have  their  wave  lengths  expressed 
in  percentages.  Similarly  red  is  taken  at  100, 
ana  the  waves  lengths  of  other  colours  are  ex- 
pressed in  percentages.  This  interesting  result 
comes  out  in  comparing  the  two  columns.  D 
and  orange  are  each  89;  E  and  yellow,  80; 
F  and  green,  75;  G  and  the  average  of 
the  blues,  67;  A  and  violet,  60;  B  and 
ultra-violet,  63;  C  and  the  obscure  rays 
(black),  64.  Further,  the  comparison  of  har- 
monies comes  out  in  an  interesting  manner. 
Low  C  and  upper  C  sound  well  together,  so 
red  and  black  go  well  together.  Bed  and 
green,  and  C  and  F  harmonise  well,  but  red 
and  orange  no  lady  would  wear,  and  C  and  D 
make  a  combination  by  no  means  pleasant. 
Red  and  blue,  or  C  and  G,  also  go  well  together. 

(7)  The  concluding  part  of  the  lecture  was 
devoted  to  an  illustration  of  figures  described 
by  vibrating  bodies.  Several  apparatus  for 
this  purpose  were  referred  to.  but  especial 
attention  was  given  to  an  apparatus  of  great 
ingenuity  devised  by  Mr.  F.  S.  Pichler.  Pro- 
fessor Barrett  showed  it  with  an  electric  light 
and  a  reflection  on  to  a  screen.  The  principle 
of  it  may  be  thus  described :— Two  metallic 
vibrators,  each  with  a  small  speculum,  are  fixed 
at  right  angles  to  each  other,  and  Bounds  are 
produced  by  a  current  of  air  acting  on  one  or 
both  of  them  at  pleasure.  The  perpendicular 
vibrator  is  tuned  to  a  given  note ;  the  horizon- 
tal vibrator  is  fitted  with  a  mechanical  arrange- 
ment whereby  its  pitch  can  be  graduated  to 
any  degree  of  nicety  within  the  compass  of  two 
octaves.  An  apparatus  is  also  provided 
whereby  a  pencil  of  light  is  concentrated  upon 
the  speculum  of  the  perpendicular  vibrator, 
whence  it  li  reflected  to  the  speculum  of  the 
horizontal  vibrator.  For  lecture  purposes 
artificial  light  is  used,  which  is  further  reflected 
and  magnified  upon  the  screen.  When  musical 
sounds  are  produced  by  the  vibrators,  various 
luminous  geometrical  figures  are  formed  on  the 
horizontal  speculum  and  reflected  on  the  screen, 
by  the  single  or  joint  action  of  the  vibrators 
described  by  the  pencil  of  light ;  and  the  form 
and  motion  of  such  figures  demonstrate  the 
exact  relations  to  each  other  of  the  musical 
notes  produced.  Sounds  which  harmonise  to 
the  ear  produce  regular  figures  to  the  eye,  as 
for  example  segments  of  the  circle,  ellipses, 
ovals,  circles,  or  straight  lines;  and  if  the 
amplitude  of  each  vibrator  be  equal,  these 
luminous  figures  will  hover  on  the  speculum  or 
screen,  with  an  apparent  steadiness,  like  that 
of  the  heavenly  bodies  hovering  in  the  sky.  If 
the  sounds  do  not  harmonise,  the  figures  are 
confused,  unsteady,  and  complicated,  present- 
ing an  appearance  as  if  the  wave  lines  were 
contending  with  each  other.  The  mathe- 
matical relations  of  musical  notes  are  also 
demonstrated,  regular  simple  forms  being  pro- 
duced by  combinations  of  these  notes  which 
result  from  vibrations  bearing  a  different 
numerical  ratio  to  each  other,  while  irregular 
and  unsteady  figures  are  caused  by  notes  which 
have  no  such  ratios.  The  patterns  made  on  the 
screen  by  a  discord  is  very  bewildering  to  the 
eye.  • 

Professor  Barrett,  in  concluding,  said  after 
seeing  how  musical  notes  may  be  translated 
into  moving  lines  of  light,  the  words  put  by 
the  poet  into  the  mouth  of  Lorenzo  have  addi- 
tional interest : — 

There's  not  the  smallegt  orb  which  thou  behold'st, 
1       Bat  in  his  motion  like  an  angel  sings. 
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1156  2111,, 
11543591  „ 
115260  74,. 
1151  778,, 


At  Greenwich  Mean  Noon. 


"as  § 


h.  m. 

10  43 

11  1 
11  10 
11  37 

11  65 

12  13 


40,8 
45|6 
444 
422 
400 
391 


Decli- 
nation. 


4  27N 
13  38  „ 
20  13  „ 
24  50,, 
2815,. 
28  50S 


Sidereal 

Tune. 


h.  m.  g. 

10  43  57  87 

11  3  4061 
11  23  23-41 

11  43  618 

12  2  48-95 
12  22  81-72 


At  5  p.m.  on  September  22nd  the  Son  is  said 
to  enter  the  sign  Libra,  and  Autumn  com- 
mences. This  is  the  epoch  of  the  theoretical 
equinox;  but  the  actual  one  will  not  occur 
until  the  24th,  when  the  Sun  will  be  just  12 
hours  above  and  12  hours  below  the  horizon  of 
Greenwich.  There  will  be  an  Eclipse  of  the 
Sun  on  September  17;  but  no  further  reference 
is  needed  to  it  here,  inasmuch  as  its  visibility 
will  be  practically  confined  to  the  Australian 
Continent  and  the  Pacific  Ocean.  The  wholly 
unprecedented  absence  of  spots  from  the  Solar 
disc  continues,  and  it  is  perhaps  noteworthy 
that  it  has  co-existed  with  one  of  the  hottest 
summers  known  in  England  for  very  man; 
years. 

The  Moon 

Is  Full  at  9h.  13-lm.  p.m.  on  September  3rd; 
enters  her  Last  Quarter  at  4h.  20  5m.  in  the 
early  morning  of  the  11th ;  will  be  New  at 
9h.  54-4m.  at  night  on  the  17th ;  and  enter 
her  First  Quarter  3*3  minutes  after  Noon  on 
the  25th. 


Day  of 
Month. 

Moon's  Age 
at  Noon. 

Souths. 

Days. 

h.  m. 

1 

130 

10  38-7  p.m. 

6 

180 

1  298a.ni. 

11 

230 

5  506  „ 

16 

280 

10  44-7  „ 

21 

3-6 

2  41-4  p.m. 

26 

8-6 

6  57-3  „ 

At  8  p.m.  on  September  6th  Lib-ration  wfl! 
bring  additional  surface  in  the  N.E.  quadrant 
of  the  Moon's  limb  into  view ;  while  at  1  o'clock 
in  the  afternoon  of  the  20th  more  of  her  N.W. 
quadrant  will  be  rendered  visible  from  the 
operation  of  the  same  cause.  She  will  be  in 
conjunction  with  Saturn  at  7  a.m.  on  the  3rd; 
with  Venus  at  9  a.m.  on  the  14th ;  with  Mars 
at  1  a.m.  on  the  17th ;  with  Mercury  at  11  p ■»■ 
on  the  19th ;  with  Jupiter  at  6  p.m.  on  the 
22nd ;  and,  once  more,  with  Saturn  at  11  a.m. 
on  the  30th.   There  will  be  an 

Eclipse  of  the  Moon 

On  the  evening  of  the  3rd.  The  first  contact 
with  the  Penumbra  of  the  Earth's  Shado* 
occurs  about  5  minutes  after  the  Moon  has 
risen.  The  Eclipse  will  be  a  partial  one,  in- 
volving merely  the  Northern  portion  of  the 
Lunar  disc.  Its  magnitude  will  be  only  0-3*1. 
the  Moon's  diameter  being  taken  =  1.  The 
first  contact  with  the  Shadow  takes  place  8 
from  the  Moon's  North  point  towards  the  East, 
and  the  last  contact  63°  towards  the  West-ai 
seen  by  the  naked  eye.  g  M  T 

h.  m- 
p.m. 

First  Contact  with  Penumbra  (Sept.  3)  6  *] "J 
First  Contact  with  Shadow  ...     „       8  j£* 

Middle  of  Eclipse    9  g 

Last  Contact  with  Shadow  ...  10 
Last  Contact  with  Penumbra     ..      11  •»« 1 
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Ooeultationa  of  (and  New  Approaches  to)  Fixed  Stars  by  the  Moon. 


© +» 

II 

fyom />  /if 

Star. 

be 

a 

TV 

.Disappear* 
ance. 

ur  • 
Moon  8 

Limb. 

Angle 
from 
N.  Point. 

Angle 
from 
Vertex. 

Re- 
appear- 
ance. 

Jxioon  s 
Limb. 

Angle 
from  N. 
Point. 

Angle 
from 
Vertex. 

2 

h.  m. 

e 

h.  m. 

331 

46  Aquarii 

6 

10  43  p.m. 

Dark 

106 

99 

11  57  p.m. 

Bright 

325 

3 

ft'  Aquarii 

H 

til  31  „ 

S.S.E. 

88 

32 

47  Arietis 

6 

t  7  25  „ 

Bright 

141 

109 

8  7  „ 

Dark 

263 

228 

22 

b  Scorpii 

5 

t  6  36  „ 

N.byE. 

168 

195 

23 

B.A.C.  5603 

64 

5  56  „ 

Dark 

81 

95 

717  „ 

Bright 

266 

292 

28 

27  Capricorni 

6 

6  41  „ 

Dark 

142 

124 

7  54  „ 

Bright 

269 

268 

t  Near  approaches. 
Mercury 

la  an  evening  Star  during  the  whole  of 
September,  and  attains  his  greatest  Eastern 
elongation  from  the  8un  (26°  20')  at  11  p.m.  on 
the  17th.  He  is,  however,  but  indifferently 
situated  for  the  observer,  as.  his  South  declina- 
tion is  now  rapidly  increasing,  and,  at  no  time 
a  brilliant  object,  he  will  be  immersed  in  the 
autumnal  mists  of  the  horizon.  His  diameter 
6nbtends  an  angle  of  some  6"  at  the  beginning 
of  the  month,  and  this  increases  to  rather  more 
than  8"  by  the  end  of  it. 


X  Star  has  not  risen. 


Day  of 
Month. 

Bight 
Ascension. 

Declination 
South. 

Souths. 

h.  m. 

h.  m. 

1 

12  41 

0  55'  3 

1  19  9  p.m. 

6 

12  28-7 

4  19  9 

1  24-8  „ 

11 

12  511 

7  28  2 

1  275  „ 

16 

13  11  1 

10  144 

1  277  „ 

21 

13  27  6 

12  30-5 

1  24-6  „ 

26 

13  89  1 

14  36 

1  164  „ 

This  path  will  be  described  through  a  com- 
paratively barren  region  in  Virgo ;  the  only 
conspicuous  star  to  which  the  planet  will 
approach  being  Spica,  some  }°  South  of  which 
he  will  be  found  on  the  18th. 

Venus 

la  a  morning  Star  during  the  entire  month 
attaining  her  greatest  elongation  West  (46°  6') 
it  9  p.m.  on  September  23rd.  She  continues 
in  an  excellent  position  for  the  daylight 
>beerver,  as  her  North  declination  is  still  con- 
riderable.  Her  crescent  about  the  middle  of 
September  resembles  that  of  the  Moon  soon 
ifter  her  Last  Quarter,  and  her  diameter  at 
.his  time  subtends  an  angle  of  26". 


n 

Bight 
Ascension. 

Declination 
North. 

Souths. 

h.  tn. 

h.  m. 

1 

7  46  3 

16  56  4 

9   2  9  a.m. 

6 

8  25 

16  45  4 

8  59-3  „ 

11 

8  20  0 

16  241 

8  57  2  „ 

16 

8  88'6 

15  516 

8  56  0  „ 

21 

8  58  0 

15  74 

8  65  7  „ 

26 

9  180 

14  115 

8  56-0  „ 

starting  thus  from  a  point  where  Gemini  and 
?aJnoer  are  conterminous,  Venus  will  travel 
lrrough  a  barren  part  of  the  last-named 
ox&steUation. 

Mars 

0,  of  course,  invisible. 

Jupiter 

3  an  evening  Star,  but  souths  in  bright  day- 
igrbt  and  seta  so  early  that,  even  at  the  begin- 
lirxg  of  September,  he  must  be  looked  for  as 

4  >oxt  as  ever  it  is  dusk  enough  to  be  caught  at 
11 .  For  this  reason  our  ephemeris  only  extends 
o  the  first  third  of  the  month.  We  may  add 
hat,  even  on  the  meridian,  his  altitude  scarcely, 
f  at  all,  exceeds  20'. 


ot2 


1 

6 
11 


Bight 
Ascension- 


h.  m. 
15  311 
15  33-7 
15  86  5 


Declination 
South. 


18  20  3 
18  30  3 
18  40-9 


Souths. 


h.  m. 
4  46*4  p.m. 
4  29  3  „ 
4  12-4  „ 


So  that  he  continues  in  Libra,  to  the  right  of 
the  line  of  Stars  in  the  claws  of  Scorpio. 

The  observation  of  the  phenomena  of 
Jupiter's  Satellites 
Is  too  doubtful  to  render  a  table  of  them  ser- 
viceable. We  need  merely  say,  then,  that  the 
egress  of  the  shadow  of  Satellite  III.  may  be 
looked  for  at  7h.  11m.  on  the  evening  of  the 
13th. 

Saturn 

Is  an  evening  Star,  and  about  as  well  placed  as 
he  will  be  at  all  this  year  for  observation.  His 
South  declination  is  unfortunately  increasing ; 
but  he  rises  at  the  beginning  of  the  month 
about  6*80  in  the  evening,  and  at  about  5  p.m 
at  the  end  of  it,  so  that  he  is  above  the  horizon 
during  all  the  working  hours  of  the  night. 


eS  O 


1 

6 
11 
16 
21 

26 


Bight 
Ascension. 


h.  m. 
22  27  5 
22  261 
22  24-7 
22  23  4 
22  22-1 
22  21  0 


Declination 
South. 


Souths. 


11  40  6 

h."  m. 

11  41-6 

p.m. 

11  489 

11  20-6 

»» 

11  66-9 

10  59  5 

»» 

12  4-5 

10  38-5 

>» 

12  11-6 

10  17-6 

12  180 

9  56-8 

»» 

A  short  retrograde  path  described  wholly 
through  a  very  barren  region  in  Aquarius. 

Uranus 

Continues,  for  the  purpose  of  the  observer, 
invisible. 

Neptune, 

If  we  regard  the  time  of  his  meridian  passage, 
is  a  morning  Star  during  the  whole  of  Sep- 
tember ;  but  as  he  rises  about  8h.  30m.  p.m.  at 
the  beginning  of  the  month,  and  some  two  hours 
sooner  at  the  end  of  it,  he  may  now  be  fairly 
well  seen  at  a  comparatively  early  hour  of  the 
night. 


Day  of 
Month. 

Bight 
Ascension. 

Declination 
North. 

Souths. 

h.  bi. 

0  / 

h.  m. 

1 

2  140 

11  33  1 

3  31-4  a.m. 

6 

2  13-7 

11  316 

3  11-5  „ 

11 

2  13-4 

11  297 

2  51-5  „ 

16 

2  13  0 

11  277 

2  31-5  „ 

21 

2  12-7 

11  25  5 

2  11-4  „ 

26 

2  122 

11  23  1 

1  51-4  „ 

Shooting  Stars 
Are  not  common  in  September.   There  is  an 
idea,  however,  that  there  is  a  shower  at  the 
beginning  of  the  month,  and  another  between 
the  18th  and  25th  of  it. 

Greenwich  Mean  Time  of  Southing  of  Twelve 
of  the  Principal  Fixed  Stars  on  the  Night  of 
September  1, 1876. 


Star. 

y  Draoonis  ... 

Vega  

h?  Sagittarii  ... 

Altair  

os  Capricorni... 
a  Cygni 
a  Cephei 
f  Pegasi 
a  Aquarii 
Fomalhaut  ... 
Markab 
i  Piscium 


The  planet  thus  remaining  in  a  barren  corner 
of  Aries. 


Souths, 
h.  m.  8. 
7   8  37  09  p.m. 

7  47  31  98  „ 

8  48  49  38  „ 

8  59  20  58  „ 

9  25  4315  „ 
9  51  39  87  ,. 

10  29  58-47  „ 

10  62  24  08  „ 

11  13  39-79  „ 

12  4  54-94  „ 
12  12  4018  „ 
12  47  33-83  „ 


The  method  of  determining  the  Local  Mean 
Time  of  Transit  of  either  of  the  Stan  in  the 
above  list  will  be  found  on  p.  60  of  Vol.  XXIII. ; 
and  that  of  finding  the  instant  of  its  meridian 
passage  for  any  other  night  in  September  on 
p.  393  of  Vol.  XXH. 


S 


SCIENTIFIC  FICTION. 

CIENTD7IC  fiction  which  has  to  be  interpreted 
is  as  bad  as  a  joke  that  has  to  be  explained.  In 
my  "  Journey  to  the  San  "  I  was  more  successful  (it 
was  the  earlier  essay,  however),  insomuch  that 
Professor  Young,  of  Dartmouth  College,  (Hanover, 
N.H.),  one  of  the  most  skilful  solar  observers  living, 
assured  me  that,  with  scarcely  a  single  exception, 
the  various  phenomena  described  corresponded 
exactly  with  the  ideas  he  had  formed  respecting  the 
probable  condition  of  our  luminary.  But  I  must 
confess  that  my  own  experience  was  not,  on  the 
whole,  favourable  to  that  kind  of  popular  science 
writing.  It  appeared  to  me  that  the  more  thoroughly 
the  writer  of  such  an  essay  has  studied  any 
particular  scientific  subject,  the  less  able  must  he  be 
to  write  a  fictitious  nairative  respecting  it.  Just  as 
those  ignorant  of  aay  subject  are  often  the  readiest 
to  theorise  about  it,  because  least  hampered  by  exact 
knowledge,  so  I  think  that  the  careful  avoidance  of 
any  exact  study  of  the  details  of  a  scientific  subject 
must  greatly  facilitate  the  writing  of  a  fictitious 
narrative  respecting  it.  But,  unfortunately  a  narra- 
tive written  under  such  conditions,  however  interest- 
ing to  the  genoral  reader,  can  scarcely  forward  the 
propagation  of  scientific  knowledge,  one  of  the 
qualities  claimed  for  fables  of  the  kind.  As  an  in- 
stance in  point  I  may  cite  Jules  Verne's  "  Voyage 
to  the  Moon,"  where  (apart,  of  course,  from  the 
inherent  and  intentional  absurdity  of  the  scheme 
itself)  the  circumstances  which  are  described  are 
calculated  to  give  entirely  erroneous  ideas  about  the 
laws  of  motion.  Nothing  could  be  more  amusing, 
but  at  the  same  time  nothing  more  scientifically 
absurd,  than  the  story  of  the  dead  dog  Satellite, 
which,  flung  out  of  the  travelling  projectile,  becomes 
a  veritable  satellite,  moving  always  beside  the 
voyagers ;  for  with  whatever  velocity  the  dog  had 
been  expelled  by  them  with  that  same  velocity  would 
he  have  retreated  continually  from  their  projectile 
abode,  whose  own  attraction  on  the  dog  would  have 
had  no  appreciable  effect  in  checking  his  departure. 
Again,  the  scene  when  the  projectile  reaches  the 
neutral  point  between  the  earth  and  moon,  so  that 
there  is  no  longer  any  gravity  to  keep  the  travellers 
on  the  floor  of  their  travelling  car,  is  well  conceived 
(though,  in  part,  somewhat  profane) ;  but  in  reality, 
the  state  of  things  described  as  occur ing  there  would 
have  prevailed  throughout  the  journey.  The 
travellers  would  no  more  be  drawn  earthwards  (as 
compared  with  the  projectile  itself)  than  we 
travellers  on  the  earth  are  drawn  sunwards  with 
reference  to  the  earth.  The  earth's  attracting  force 
on  the  projectile  and  on  the  travellers  would  be 
equal  all  through  the  journey,  not  solely  when  the 
projectile  reached  the  neutral  point ;  and,  being  equal 
on  both,  would  not  draw  them  together.  It  may  be 
argued  that  the  attractions  were  equal  before  the 
projectile  set  out  on  its  journey,  and  therefore,  if 
the  reasoning  just  given  were  correct,  the  travellers 
ought  not  to  have  had  any  weight  keeping  them  on 
the  floor  of  the  projectile  before  it  started,  "  which 
is  absurd."  But  the  pressure  upon  the  floor  of  the 
projectile  at  rest  is  caused  by  the  floor  being  kept 
from  moving ;  let  it  be  free  to  obey  gravity,  and 
there  will  no  longer  be  any  pressure  :  and  through- 
out the  journey  to  the  moon,  the  projectile,  like  the 
travellers  it  contains,  is  obeying  the  action  of  gravity. 
Unfortunately,  those  who  are  able  to  follow  the 
correct  reasoning  in  such  matters  are  not  those  to 
whom  Jules  Verne's  account  would  suggest  wrong 
ideas  about  matters  dynamical ;  the  young  learner  who 
is  misled  by  such  narratives  is  neither  able  to  reason 
out  the  matter  for  himself  nor  to  understand  the  tnr 
reasoning  respecting  it.— Belgravia. 
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AUTOMATIC  RAILWAY  SIGNALS. 

THE  reoent  railway  disasters,  some  of  which 
show  op  in  a  lurid  light  the  terrible  weakness 
introduced  into  the  best  and  most  carefully-planned 
systems  of  signalling  on  railways,  by  that  at  present 
indispensable  element,  human  fallibility,  render  the 
following  article  from  Engineering  of  more  than 
ordinary  interest  —There  is  probably  no  question  of 
more  importance,  or  which  would  more  readily  re- 
commend itself  to  railway  manager? ,  than  that  which 
forms  the  subject  of  this  article.  Sueh  has,  of  late, 
been  the  enormous  growth  of  railway  traffic  that 
signal  boxes,  signalmen,  and  block  signals,  at  first 
so  ardently  scouted,  hare  now  become  in  many  cases 
an  indispensable  necessity.  The  expense  in  vol  red  in 
establishing  a  block  system  is  far  greater  than  those 
unacquainted  with  railway  life  can  imagine.  It  is 
not  the  mere  establishment,  the  setting  np  of  the 
signal  boxes,  frames,  posts,  and  electric  apparatus. 
This  in  itself  is  a  heavy  item  enough,  but  it  is  the 
annual  cost  which  tells  upon  the  revenue.  How  far 
this  is  to  be  met  or  reduced  by  automatic  signals  is 
a  question  which  presents  itself  under  two  heads. 
First,  would  their  employment  tend  to  reduce  the 
cost  of  the  signals  department?  And,  secondly, 
would  snch  a  system  be  safe?  To  the  first  we  say 
there  can  be  no  question  as  to  the  economy  to  be 
effected  by  an  efficient  system  of  signals.  Take  any 
busy  section  of  a  railway.  How  many  signal  boxes 
are  there  over  it  which  exist  simply  as  intermediate 
boxes,  i.e.,  boxes  provided  merely  to  work  the  electric 
and  their  corresponding  outdoor  signals  ?  Take  for 
instance  the  Waterloo  and  Vaoxhall  section  of  the 
London  and  South  Western  Railway.  There  are 
between  these  points  three  signal  boxes  working 
signals  which,  if  a  reliable  automatic  system  could 
be  introduced,  might  be  dispensed  with.  It  is  pro- 
bable these  boxes  cost  the  company,  for  signalmen 
only,  not  less  than  JM  a  week  each,  or  a  total  of  over 
£600  a  year.  This  is  of  course  an  exceptional  case. 
It  is  not  all  parte  of  the  line  where  signal  boxes  are 
so  closely  placed,  nor  is  it  by  any  means  the  rule  to 
find  signal  boxes  thus  provided  solely  for  block  signal 
purposes.  Still  savings,  to  a  very  large  extent,  may 
evidently  be  made  when  the  time  arrives  for  the 
employment  of  automatic  signals. 

To  the  second  question,  whilst  expressing  our 
opinion  that  a  system  equally  as  safe  as  is  the 
present  system  may  be  produced,  we  feel  compelled 
to  add  that  up  to  the  present  no  such  system  has 
come  under  onr  observation,  although  quite  a 
number  of  plans  have  been  brought  to  our  notice. 
In  no  case  can  we  say  that  they  come  up  to  the 
standard  of  requirements  necessary  to  insure  safety. 
An  eminent  member  of  the  present  House  of 
Commons  is  reported  to  have  said  that  a  person  seated 
in  a  railway  train  is  safer  than  when  in  his  own 
house,  and  statistics  go  far  to  support  this  assertion. 
But  this  degree  of  safety  has  been  acquired  by  a  vast 
amount  of  thought,  care,  and  skill,  as  well  as  by  an 
ever  watchful  and  judicious  supervision.  It  is,  in  no 
made  measure,  dne  to  the  efficiency  of  the  signalling 
system  employed,  and  any  system  of  automatic 
signals  which  may  be  introduced  should  be  based  upon 
the  principles  which  govern  that  system.  The  normal 
eondition  of  every  signal  should  be  "  danger."  Any 
failure  of  the  apparatus,  any  interruption  from  what- 
ever cause  should  result  in  the  signal  assuming  this 
position.  Hence  we  come  to  the  second  principle, 
that  the  agency  by  which  the  signal  is  placed  at 
"  clear,"  should  be  and  remain  active  during  the  ex- 
istence of  such  signal.  These  are  the  principles 
which  govern  our  present  system  of  signals,  and  we 
see  no  difficulty  attending  their  adoption  in  any  other 
system,  whether  under  the  control  of  physical, 
mechanical,  or  electrical  ageny.  With  a  strange 
perversity,  nearly  every  system  brought  forward  up 
to  the  present  has  been  based  upon  principles  the 
opposite  of  these,  and  it  is  mainly  with  the  object  of 
guilding  the  thoughts  of  those  who  are  devoting  bo 
much  time  and  capital  to  the  question  that  we  offer 
these  remarks.  To  perfect  a  system  of  this  kind  re- 
quires, however,  not  merely  a  knowledge  of  the 
science  of  electricity,  but  also  a  knowledge  of  railway 
working,  and  a  forethought  of  the  errors  which  the 
apparatus  are  likely  to  produce,  and  of  their  effect 
upon  the  traffic. 

Having  thus  so  far  advocated  the  adoption  of  a 
reliable  system  of  automatic  signals  it  remains  to 
suggest  to  what  extent  such  a  system  should  be- em- 
ployed, and  in  this  rests  very  much  of  the  importance 
of  the  question.  To  employ  it  indiscriminately  would 
be  in  our  opinion  sheer  madness.  The  course  we 
should  advocate  would  be  to  select  a  point  between 
two  signal  boxes,  and  there  to  first  establish  it. 
With  block  sections  on  either  sides  it  is  scarce 
possible  for  harm  to  occnr  from  it  even  if  failure 
should  attend  its  first  use.  We  would  then  go 
further  and  employ  it  to  the  extent  of  three  or  four 
signals  between  given  points,  but  we  should  be 
jealous  to  guard  against  intrusting  any  large  section 
of  line  to  such  a  system  until  it  has  been  thoroughly 
proved.  There  must  ever  be  signal  boxes  at  stations 
and  junctions  at  which  manual  labour  is  imperative. 
These  twxes  are  as  a  rule  at  no  great  distance  apart, 
and  it  is  only  between  snch  we  would  ndvocato  the 
employment  of  automatic  signals.  It  is  fnrthor 
desirable  that  the  system,  whatever  it  is,  should  be 


applicable  to  the  existing  system  of  block  signals, 
so  that  the  intermediate  blocks  may  communicate 
with  them  without  disturbing  existing  arrangements. 
If  this  is  secured,  and  the  principles  we  have  ad- 
vocated are  followed,  we  have  little  doubt  of  the 
ultimate  success  of  automatic  signals,  and  we  look 
forward  to  their  employment  as  the  next  great  step 
to  be  obtained  from  electricity,  and  that  at  no  very 
distant  date. 


A  HYDROCARBON  GAS  LAMP. 

THE  accompanying  engraving  illustrates  a  form 
of  self-generating  gas  lamp,  which  is  worthy  of 
more  than  passing  notice,  says  the  Polytechnic 
Review,  both  on  account  of  the  mechanical  ingenuity 
displayed  in  its  details,  and  its  admirable  adaptation 
for  practical  use.  The  lamp  is  the  invention  of 
Charles  E.  Ball,  of  Philadelphia,  and  its  construction 
and  operation  will  be  apparent  from  the  following 
description  : — The  body  of  the  lamp,  as  shown  in  the 
engraving,  consists  of  a  hollow  spherical  chamber 
supported  centrally  upon  a  substantial  pedestal. 
This  chamber  is  divided  into  two  compartments  by 
the  interposition  of  a  horizontal  septum  or  partition, 
which  effectually  isolates  the  two  compartments  from 
communication  except  through  a  central  tube,  or 
neck,  open  above  and  below,  which  extends  down- 
ward into  the  lower  compartment  from  the  centre  of 
the  dividing  wall.  The  lower  compartment  is 
designed  to  receive  the  oil,  which  is  replenished 
through  a  lateral  tube,  the  neok  of  which,  closed 
by  a  suitable  cap,  is  seen  projecting  slightly  from  the 
side  of  the  globe.  The  upper  compartment  of  the 
chamber  and  the  central  tube  or  neck  which  extends 
downwards  into  the  lower  compartment,  are  tightly 
packed  with  cotton  wick  and  pumice  stone,  thus 
establishing  communication  by  capillarity  between 
the  oil  in  the  lower  compartment  and  the  cotton  wick 
in  the  upper.  At  the  top  of  the  globe  there  is  a 
neok  through  which  communication  with  the  outer 
air  may  be  established  or  cut  off  entirely  by  turning 
a  sliding  collar,  and  thus  opening  or  closing  one  or 
mora  ports  with  which  the  attachment  is  provided. 
From  the  side  of  the  globe,  finally,  proceeding  from 
the  wick  chamber  and  passing  downwards  through 
the  oil  compartment,  extends  a  pipe,  provided  at  its 
extremity  with  the  ordinary  accessories  for  consum- 
ing illuminating  gas ;  shut-off  cock,  argand  burner, 
chimney,  Ac. 


The  operation  of  the  device  will  be  understood  from 
what  follows:  The  cotton  wick  in  the  upper 
chamber  is  kept  constantly  and  moderately  moist 
with  oil  drawn  by  capillary  attraction  from  the  oil 
reservoir.  To  start  the  lamp  in  operation  the  access 
of  the  air  must  be  allowed  by  properly  turning  the 
collar  at  the  top  of  the  globe.  This  permits  of  the 
immediate  establishment  of  a  current  of  vapour 
which  descends  the  tube  in  virtue  of  its  superior 
gravity,  and  finds  its  way  to  the  burner,  where  it 
may  be  ignited.  Then  the  operation  proper  sets  in. 
The  ascending,  heated,  and  rarified  combustion  pro- 
ducts, by  difference  of  atmospheric  pressure,  induce 
the  entrance  of  an  air  current  through  the  ports  at 
the  top  of  the  globe,  which  air,  in  its  passage  through 
the  oil-charged  mass  of  cotton  wick,  loads  itself  to 
saturation  with  the  light-giving  vapours,  passes 
thence  down  the  service  pipe  to  the  burner,  and  is 
there  consumed.  The  operation  of  the  lamp  is, 
therefore,  practically  automatic.  The  size  of  the 
flame  will  remain  constant  for  a  long  time,  and  only 
after  several  hours  of  constant  use,  will  require 
regulation,  which  is  instantly  done  by  turning  the 
collar  above,  so  as  to  regulate  the  air  supply. 

The  extreme  sensitiveness  of  the  flame  in  relation 
to  the  air  supply  is  remarkable,  and  will  excite  the 
surprise  and  admiration  of  every  beholder.  Let  the 
collar  be  turned  never  so  slightly  and  the  flame  at 
once  responds  by  increasing  or  diminishing,  as  the 
case  may  be.  The  regulation  of  the  size  of  the  flame 
may  therefore  be  effected  to  a  nicety  by  the  adjust- 
ment of  the  collar,  and  onoe  adjusted,  it  remains 
practically  constant  for  a  considerable  time,  and  the 


light  itself,  as  regards  brilliancy,  steadiness  and 
entire  absence  of  smoke,  is  all  that  could  be  wished. 

It  is  obvious  that  the  same  principles  of  con- 
struction may  be  applied  to  lamps  varying  very  much 
in  their  external  appearance  from  the  one  herewith 
illustrated,  which  snows  it  in  its  simplest  form.  It 
may,  for  instance,  take  the  form  of  a  chandelier,  in 
which  the  globe  is  centrally  located,  and  is  made  to 
feed  a  number  of  burners  arranged  concentrically 
about  it ;  or.  instead  of  one  reservoir  for  the  oil  and 
wick,  divided  into  two  compartments  by  a  partition, 
two  separate  chambers  may  be  employed,  Ac. 

The  mechanical  construction  of  this  device,  as  will 
have  been  observed  from  the  foregoing  comments,  is 
most  ingenious,  the  lamp  making  its  own  gas,  con- 
tinuously and  automatically,  without  the  introduction 
of  machinery  or  clockwork,  and  without  the  nae  of  a 
wick.  We  may  Bafely  affirm  it  to  be  decidedly  the 
best  representative  of  its  class  that  has  been  brought 
to  our  notice. 


JET  MINING  AND  WORKING. 

FOUND  generally  in  the  upper  lias  bed,  once 
along  the  coast  from  Whitby  to  Staithae,  and 
now  chiefly  in  the  Cleveland  hills,  jet  has  bean 
long  worked  in  Cleveland — so  long,  but  until  latterly 
so  quietly,  that  history  records  not  its  early  phases. 
Whitby  has  long  been  associated  with — first,  jet 
mining,  and  latterly  with  jet  working  ;  and  although 
newer  and  mora  expansive  trades  have  been  intro- 
duced into  that  ancient  town,  jet  working  is  still  its 
staple  trade  ;'  but  mining  for  the  material  seems  to 
be  removing  to  a  greater  distance  from  the  town. 
The  cliffs  to  the  north  of  Whitby  have  famished 
some  of  the  most  valuable  finds,  and  a  seam  met 
with  some  two  or  three  years  ago  near  Cod  hill  was 
estimated  to  be  worth  .£1,000;  but  of  late  the  chain 
of  hills  from  Ingleby  Greenhow  towards  Northal- 
lerton have  been  the  chief  places  worked,  and  at  pre- 
sent the  inner  sides  of  the  hills  converging  into 
Bills  dale  furnish  the  bulk  of  the  jet  now  sent  from 
Cleveland  to  the  chief  seat  of  manufacture.  Along 
the  coasting  cliffs  let  is  sought  by  what  is  caDed 
"  dessing  "  or  literally  quarrying  down  the  seaward 
face  of  the  cliff,  and  some  valuable  coastside  seam* 
have  been  discovered  by  the  action  of  the  sea,  but 
in  the  hills  tunnelling,  much  in  the  manner  of  the 
Cleveland  iron  mines,  but  in  a  less  systematic  mode, 
is  the  invariable  way.  The  stratum  in  which  jet  u 
found  lies  below  the  alum  rock  ;  it  is  usually  some 
20ft.  in  thickness,  and  as  old  workings  of  some  6 
or  8yds.  deep  abound,  these  must  be  cat  past. 
Generally  a  drift  is  ran  in  for  about  80yds.  nearly 
level ;  the  shale  and  earth  being  run  out  and  tipped 
down  the  face  of  the  hill.  From  the  drift  cross  sec- 
tions are  cat  about  150ft.  in  length,  and  in  these 
the  miners  poll  down  with  pick  and  shovel  the  earth 
retreating  before  it  till  each  way  is  thus  worked  oat 
The  jet  is  invariably  horizontally  found,  and  the 
miners  found,  partly  on  this,  a  theory  that  it  has 
some  time  been  liquid.  The  mode  of  working  the 
mines  is  peculiar  to  the  trade— it  is  neither  by  royalty 
on  output  nor  lease  of  pits,  but  is  by  payment  for 
the  right  to  work  from  a  certain  area  of  foreground 
— usually  200yds. — to  any  depth,  the  number  of  mas 
being  restricted  to  six  on  an  average  for  the  length 
of  foreground  stated.  Three  years  ago  in  B31»dak 
alone  there  were  above  200  jet  miners  at  work  than, 
with  a  few  companies  near  Quia  bo  rough  additional 
Now,  through  the  decline  in  the  demand,  and  the 
importation  of  Spanish  jet,  the  number  is  mock 
fewer.  The  mode  of  payment  of  the  miners  varies  ; 
in  one  or  two  instances  the  amount  realised  by  the 
sale  of  jet  after  the  payment  of  ground  rent  is  equally 
divided  amongst  the  fine  workers  and  the  "  jet 
master  "  who  nas  furnished  the  capital :  in  another 
the  co-operative  system  has  been  tried,  the  men 
receiving  a  certain  amount  of  subsistence  money  and 
equal  shares  in  half  of  the  net  receipts,  the  remain- 
ing half  being  the  master's  remuneration  ;  bat  the 
bulk  of  the  miners  receive  a  weekly  wage,  and 
prefer  the  system.  Hence,  the  risk  is  generally  the 
let  master's,  and  though  the  price  of  jet  has  beta 
high — in  some  cases  as  mnch  as  16s.  per  lb.  has 
been  paid  for  ohoioe  specimens — yet  when  it  is  remem- 
bered that  the  price  is  a  fluctuating  one,  that  the 
quantities  found  are  usually  small,  and  that  they 
they  are  lessened  by  the  "doggers"  found  in  the 
seam  and  by  the  dazed  jet— that  which  will  bear  no 
polish — it  will  be  found  to  be  a  hazardous  speculation. 
For  the  miner,  when  demand  is  fair,  as  tools— eava 
the  spade — are  found  him,  as  the  work  is  of  soma 
8  hours  daily,  and  though  laborious,  is  largely  free 
from  accident,  the  wage  paid  contrasts  most  favour- 
ably with  that  for  agricultural  labour,  of  which  h  is 
the  substitute  in  most  of  the  cases.  Whitby  is  tht 
almost  invariable  place  of  jet  "  manufacture."  The 
first  process  is— after  the  removal  of  the  "  soar,'* 
dirt,  Ac. — the  sawing  of  the  block  into  sizes  suited 
to  the  objects  for  which  it  is  to  be  used,  and  the* 
the  rubbing  on  small  grindstones,  driven  rapidly  by 
a  treadle,  and  it  then  passes  into  the  carving  rooms. 
Here,  with  small  leather-bound  chisels,  the  natters 
is  cnt,  foot  lathes  catting  the  holes  in  flower  piece*, 
Ac.,  and  of  late  the  artistic  nature  of  these  cuttings 
and  carvings  is  greatly  improved,  whilst  a  farther 
excellence  appears  to  be  probable  from  the  associates. 
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efforts  of  many  interested  in  the  jet  trade.  And  as 
a  result  of  this  there  is  a  greater  fidelity  to  nature 
risible  in  the  fruit  and  flower  pieces,  an  increasing 
nicety  in  the  shaping  of  the  necklets  and  coronets, 
and  a  great  approach  to  artistic  outline  in  the  shap- 
ing of  the  heads  of  brooches.  After  this  cutting  the 
carved  goods  are  polished,  which  is  effected  by  their 
being  held  against  rapidly  revolving  wheels,  which 
are  covered  with  chamois  leather,  the  hollow  parts 
being  rubbed  with  strips  of  list,  the  polish  being 
given  by  lampblack.  The  value  of  the  jet  trade  to 
Whitby  has  been  variously  stated— as  low  as  .820,000, 
and  as  high  as  fire  times  that  amount  has  been 
stated,  and  probably  now  the  produce  of  it  will  be 
nearest  the  hitter  amount,  whilst  the  number  of  per- 
sons employed  in  Whitby  in  the  trade  is  said  to  be 
above  1,200. — Mining  Journal. 


HOW  TO  PREPARE  PHOTOGRAPHIC 
BACKGROUNDS. 

THE  following  practical  directions  for  making 
photographic  backgrounds  are  translated  from 
the  paper  by  Hans  Hartmann  by  the  British  Journal 
of  Photography.  The  best  foundation  for  a  back- 
ground is  a  stretcher  suoh  as  a  painter  nses  for 
stretching  his  canvas.  It  must  have  cross-pieces  at 
the  corners,  and  the  wood  should  be  strong  enongh 
not  to  warp,  as  it  is  liable  to  do  when  the  paper  is 
stretched  upon  it.  For  a  stretcher  eight  feet  square 
the  framework  should  be  from  three>nd  a- half  to  four 
inches  wide,  and  from  three-quarters  of  an  inch  to  an 
inch  in  thickness.  If  the  frame  can  be  suspended  by 
an  iron  roller  from  a  groove  it  may  be  moved  easily. 
An  arrangement  by  which  the  frame  can  be  inclined 
as  desired  either  towards  or  away  from  the  light  is 
very  advantageous,  as  it  allows  of  the  same  back- 
ground producing  either  a  light  or  a  dark  effect  as  is 
moet  suited  to  the  costume  of  the  sitter.  The  back- 
ground may  also  be  darkened  at  pleasure  by  furni- 
ture, curtains,  or  screens,  by  methods  often 
described  in  these  pages,  and  which  cannot  be  too 
strongly  commended. 

Paper  and  linen,  fine  or  coarse  (shirting,  twill, 
&o.),  are  the  stuffs  upon  which  one  can  paint  best. 
Shirting  is  generally  sent  into  the  market  with  a 
good  deal  of  gloss  and  dressing.  Fasten  it  then  upon 
the  frame  by  nails  only  half  driven  in,  and,  having 
carried  the  first  coat  of  paint  (for  which  directions 
will  be  given  later)  over  it,  observe  carefully  whether 
it  shrinks  together.  If.  as  is  frequently  the  case  with 
shirting  that  has  been  hot-pressed,  it  do  not  shrink 
enough,  take  out  some  of  the  nails,  especially  those 
at  the  corners,  and  stretch  the  stuff  back  before  it 
gets  dry.  Twill  is  better  in  this  respect,  and  on 
account  of  its  roughness  it  is  easier  to  paint  upon  it ; 
but,  on  the  other  hand,  it  is  heavier.  If  it  be  in- 
tended to  stretch  paper— ear  wall-paper— upon  the 
linen  foundation  it  is  as  well  not  to  paste  the  latter 
to  the  edges,  but,  if  possible,  an  inch  or  so  back. 
This,  to  some  extent,  prevents  warping.  One 
can  make  excellent  backgrounds  for  oneself  by 
parting  upon  the  foundation  a  paper  with  a  taste- 
ful pattern  not  too  harsh  in  colon  ring,  and  about 
knee-high  another  paper  having  a  brown  tone,  and 
filling  up  the  space  between  the  wall-paper  and  the 
simulated  panel  with  a  moulding.  The  latter  can  be 
made  more  natural-looking  if  small  semicircular 
sticks  be  stuck  on  so  as  to  form  squares  or 
rectangles ;  and,  if  it  be  thought  desirable,  the 
ground  inclosed  may  be  filled  up  with  painted  orna- 
ments. 

I  now  come  to  the  colours  which  are  easiest  to  use, 
and  which  are  so  constituted  that  one  can  trust  to 
their  appearance  to  the  eye  without  afterwards 
finding  that  one  has  been  deceived,  and  that  their 
photographed  effect  is  really  something  quite  diffe- 
rent. 

For  size  colour  chalk,  ochre,  umber,  and  Cassel 
brown  are  most  suitable.  The  chalk,  ochre,  and 
umber  must  all  be  steeped  in  cold  water  before  being 
mixed  with  the  sixe,  and  the  last  (umber)  must  be 
left  somewhat  longer  on  account  of  its  tendency  to 
swell.  Cassel  brown  is  sold,  rubbed  down  in  water, 
and  is  kept  in  a  pot  under  water.  It  it  be  allowed 
to  dry  it  becomes  as  hard  as  stone,  insoluble  in 
water,  and  perfectly  useless ;  but,  as  mixed  with 
chalk  it  gives  a  most  beautiful  warm  grey  tint,  I  nse 
it  willingly,  notwithstanding.  When  mixed  with 
chalk  and  size  it  may  be  easily  and  equally  put  on. 
If  one  wish  to  change  the  tone  the  ground  tone  can 
be  modified  by  English  red,  chrome  green,  or  any  blue. 

Aa  a  binding  medium  for  the  colour  take  a  luke- 
warm 10  per  cent,  solution  of  size  in  water,  or  a 
strong  freshly-made  starch  paste.  The  quantity  of 
sire  required  cannot  be  specified  exactly,  but  must — 
and  therein  lies  the  difficulty,  a  difficulty  which 
binders  many  from  using  size  colours — be  determined 
by  experiment,  because  the  quantity  of  size  required 
varie*  according  to  the  under-ground.  Take  a  thin 
solution  of  size  and  mix  it  well  (preferably  in  a 
mortar  with  a  porcelain  pestle)  with  the  colour  pre- 
viously stirred  into  water,  and  make  a  trial  upon 
the  same  piece  of  stuff  and  with  the  same  brush  as 
yon  intend  to  use  afterwards.  Paint  upon  three 
plaices  near  each  other— on  the  first  somewhat 
thickly ;  on  the  second  with  natural  even  strokes ; 


and  on  the  third  with  colour  somewhat  dry.  If 
there  be  too  little  size  the  colour  will  come  off  after 
drying  if  the  hand  be  drawn  across  it.  If  there  be 
too  much  it  will  be  Btreaky ;  more  raw  colour  and 
water  should  be  added,  and  then  the  strength  must 
be  tested  again.  If  the  mixture  be  right  the  sur- 
face will  be  equal.  The  degree  of  thickness  is 
easily  found  by  experience,  and  the  addition  of  water 
is  not  likely  to  do  much  harm,  especially  if  it  be 
tepid. 

Now  paint  away  with  regular  strokes,  taking  care 
not  to  stop  at  half -dry  places,  or  the  result  will 
certainly  be  streaky.  If  it  be  found,  on  trial,  that 
the  colour  sinks  too  much  into  the  staff — as  is  always 
the  case  with  strong  linen — then,  before  painting,  a 
ground  layer  of  chalk  and  strong  size  water,  which 
must  be  sifted  before  use,  should  be  passed  over  it  if 
a  perfectly  clean  surface  be  desired.  This  sub- 
stratum mast  become  thoroughly  dry.  If  it  have  a 
peat  deal  of  size  it  will  be  hard  and  smooth  ;  if  it 
nave  little  it  will  drink  in  more  of  the  colour  which 
follows  it,  and  which,  consequently,  requires  more 
size.  This  substratum  may  be  smoothed  down,  to 
remove  any  loose  threads  from  the  linen,  with  an 
evenly-sawn  piece  of  pumice-stone,  and  when  per- 
fectly dry  it  may  be  rubbed  down  evenly  with  soapy 
water  (soft  soap  dissolved  in  hot  water):  then  an 
extremely  equal  tint  may  be  expected  when  it  is 
painted  over. 

If  it  be  intended  to  draw  lines,  panels,  or  divisions 
upon  the  background,  the  measurements  are  set  off 
exactly  with  a  ruler,  and  the  lines  are  beet  drawn 
with  a  charcoal-blackened  cord,  which  is  strained 
upon  the  given  measurement,  and  is  then  taken  hold 
of  by  the  middle  between  the  finger  and  thumb, 
raised  out  a  little  way  from  the  background  so  that 
when  suddenly  let  go  it  flies  back,  striking  against 
the  background  and  marking  on  it  a  perfectly 
straight  line,  If  a  mistake  occur  the  charcoal  can 
easily  be  removed  by  dusting. 

Ornaments  are  easily  stencilled  on.  Take  a  piece 
of  paper  the  size  and  form  of  the  panel  to  be 
decorated  with  an  arabesque,  double  it  together,  and 
draw  upon  one  half  the  half  of  the  symmetrical 
figure,  so  that  the  middle  of  the  latter  shall  corre- 
spond to  the  fold  of  the  paper.  Then  take  a  needle 
and  prick  the  pattern  pretty  closely  through  both 
folds  of  the  paper.  Now  spread  the  paper  ont  flat, 
and  you  have  the  design  complete.  If  a  square 
design  or  a  rosette  be  wanted,  fold  the  paper  twice, 
taking  the  corner  as  a  centre;  then,  by  pricking, 
the  design  will  be  transferred  to  the  three  other 
quarters,  and  a  double  symmetrical  figure  is 
obtained.  The  design  can  now  be  traced  upon  the 
subject  to  be  painted  by  dusting  finely-powdered 
charcoal,  mixed  with  a  little  gum,  through  the  holes 
in  the  paper.  The  design  is  then  gone  over  with  a 
pencil.  As  the  background  is  generally  not  very 
sharp  a  very  great  degree  of  accuracy  in  the  details 
is  of  less  importance  than  the  proper  tone ;  the 
neighbourhood  of  the  figure  does  not  require  the 
same  lively  ornamentation  as  the  more  distant 
places. 

Good  examples  (models)  are  to  be  found  in  the 
numerous  journals  devoted  to  art  and  manufac- 
tures, in  every  paperbanging  establishment,  and, 
lastly,  in  the  photographs  of  the  ancient  and  modern 
genre  pictures  which  abound  in  every  style. 

Patterns  may  also  be  cut  out  of  oiled  paper ;  but 
this  plan  is  only  to  be  recommended  in  the  case 
of  small  ornaments.  A  brush  with  shorter  and 
stiffer  bristles  is  required  for  this,  and  it  must  be 
carefully  drawn  across  the  stencil  paper  for  fear  of 
any  of  the  superfluous  colour  running  down  between 
the  pattern  and  the  ground  and  disturbing  the  clean- 
ness of  the  outline. 

The  materials  for  size  colour  painting  are  cheap. 
A  few  paint -pots  a  ruler,  a  line,  and  suitable  brushes 
— that  is  all.  The  latter  are,  unfortunately,  not 
always  to  be  had  good ;  but,  at  all  events,  get  them 
as  large  and  long  in  the  bristle  as  possible.  Fine 
hair  pencils  are  not  used  for  Bize  colour.  The  fine 
lines  are  drawn  with  a  long,  thin  pencil  made  for  the 
special  purpose. 

The  advantages  of  size  colour,  its  great  cheapness, 
the  equality  of  its  washes,  and,  above  all,  the 
absence  of  gloss,  adapt  it  for  use  in  backgrounds  in 
a  war  that  is  not  counterbalanced  by  the  ease  with 
which  it  is  injured  by  damp  or  frequent  rubbing 
against ;  but  when  it  comes  to  be  a  matter  of  paint- 
ing furniture,  pillars,  balustrades,  and  such  often- 
handled  requisites,  wax  paint  is  preferable.  It  stands 
damp,  can  be  as  equally  laid  on,  and  is  as  free  from 
gloss  as  the  size  colour.  When  it  is  used  the  chalk 
is  replaced  by  zinc  white  or  white  lead,  rubbed  down 
with  oil  or  finely  powdered.  Cassel  brown  must 
also  be  laid  aside,  and  in  its  stead  Russian  sienna, 
burnt  ochre,  or  burnt  umber  may  be  taken.  The 
binding  medium  is  equal  parts  of  wax  and  mastic 
resin  melted  together  in  turpentine  over  a  slow  fire. 
The  greatest  care  must  be  taken  during  this  pro- 
cess, as  the  substances  employed  are  very  inflam- 
mable. To  this  mixture  a  small  quantity  of  copaiba 
balsam  may  be  added.  If  it  be  found  necessary  during 
use  to  thin  yet  further  colours  to  which  this  mixture 
has  been  added ,  a  weak  emulsion  of  wax  in  turpentine 
will  be  found  suitable. 


If  it  be  desired  to  paint  a  large  surface  of  linen 
with  size  colour  the  linen  must  first  get  a  foundation 
coat  of  chalk  and  linseed  rarnisb,  and  be  thoroughly 
dry.  Upon  wood,  earton-pierre,  metal,  porcelain, 
Ac.,  the  paint  can  be  laid  on  at  once.  By  brushing 
lightly  any  degree  of  gloss  can  be  conferred  upon  it. 
If  the  gloss  be  too  great  a  single  coat  of  turpentine 
is  enough  to  render  the  surface  perfectly  dead.  This 
method  is  more  costly  and  is  not  so  easy  for  the 
amateur,  but  it  gives  more  durable  results,  and 
allows  one  to  work  upon  any  sort  of  foundation.  If 
the  painted  parte  may  remain  glossy  linseed  oil  can 
be  added  to  the  colour  instead  of  the  solution  of  wax. 
Oil  colour  may  also  be  made  pretty  matt  by  a  thin 
coating  of  turpentine  or  wax. 

Very  good  ornaments  can  also  be  made  out  of 
rases,  boxes,  and  similar  accessories  by  gilding  them 
with  gold  bronze  mixed  with  gum  water.  A  simple 
box  with  a  coat  of  paint  cleanly  put  on,  and  a  pretty 
ornament  painted  upon  it,  has  a  reiy  good  effect. 

Finally,  upon  paper  backgrounds  one  can  work 
with  water-colours.  Take  some  cakes  of  sepia  and 
dissolve  them  the  evening  before  using  in  a  sufficient 
quantity  of  water  ;  then  paint  in  pale  washes,  with 
a  soft  flat  hair  pencil  fixed  with  tin,  until  the  desired 
tone  be  secured.  When  the  first  wash  is  dry  it  may 
be  gone  over  again,  only  care  must  always  be  taken 
not  to  touch  the  half-dry  places,  or  streak  in  ess  will 
be  the  result.  While  it  is  best  to  keep  the  frame 
perpendicular  during  the  time  the  background  is 
being  painted  with  size  colour,  it  is  preferable  to  lay 
it  flat  while  being  painted  in  water  colour,  as  the 
colour  is  not  then  so  spotty. 


PATTERN-MAKING— VIII. 

By  Mb.  Joshua  Rosk.# 

FIG.  53  represents  a  side  and  face  view  of  a  very 
useful  chuck,  suitable  for  holding  core  boxes 
while  boring  them.  It  is  shown  attached  to  one  of 
the  metal  plates  that  fit  the  mandrel  of  the  lathe, 
and  is  usually  made  of  hard  wood  ;  but  for  a  large- 
sized  one,  say  15  or  more  inches  in  diameter,  the  disc 
portion  may  be  made  of  pine  wood.  The  two 
sides,  B  B,  are  usually  fixed  to  the  disc,  their  inner 
edges  being  planed  at  an  acute  angle  to  it.  The  work 
is  held  by  driving  the  wedges,  C  C,  and  may  be  truly 
chucked  by  them  in  a  comparatively  short  space  of 
time. 

Another  vertical  drill  chuck  is  shown  in  Fig.  54, 
and  it  will  answer  the  same  purposes  as  that  shown 
in  Fig.  53.  It  is,  however,  made  entirely  of  metal 
somewhat  similar  to  a  machinist's  dog  chuck,  but 
much  lighter.  Pieces  of  wood  may  be  screwed  on 
the  jaws  at  A  A,  and  bored  to  the  curvature  of  any 
round  piece  of  wood— an  advantage  which  the  chuck 
shown  in  Fig.  53  does  not  possess.  Or  the  jaws  may 
be  turned  round  in  their  places,  so  that  the  faces, 
A  A,  will  stand  outwards,  and  the  wooden  pieces 
screwed  thereon  may  be  made  to  fit  a  hole.  This 
ohuck  will  be  found  to  Bare  mnch  time  over  the  plan 
of  screwing  work  to  the  common  face  plate.  V 
pieces  of  wood  may  be  fixed  to  the  jaws,  and  a  piece 
of  work  in  the  rough  held  by  them  during  the  pro- 
cess of  facing,  boring,  and  turning  the  projecting 
part.  The  work  can  then  be  reversed  in  the  chuck, 
and  similar  operations  performed  on  the  opposite- 
end  :  and  the  work  can  be  taken  f  rom  the  lathe  and 
tried  as  to  either  fit  or  conformation,  and,  if  neces- 
sary, restored  in  a  moment  to  its  original  position  in 
the  chuck,  so  as  to  run  quite  true ;  but  at  the  same 
time,  for  first-class  work,  it  is  better  not  to  use  the 
V's  or  finished  surfaces.  For  holding  bits  and  small 
work,  neat  little  chucks  may  be  purchased  at  the 
hardware  stores,  and  they  act  similarly  to  the  nip- 
ping arrangements  applied  to  boring  braces.  These 
chucks  can  be  supplied  to  either  screw  on  the  lathe 
mandrel ;  and  they  will,  with  a  taper  shank,  fit  into 
the  taper  hole  provided  to  fit  the  holes  which  receive 
the  lathe  centres.  It  is  well  to  have  one  of  each,  so 
as  to  be  able  to  use  one  of  them  in  place  of  the  still 
lathe  centre,  to  operate  upon  work  already  chucked 
on  the  face  plate  of  the  lathe. 

A  simple  and  very  useful  chuck  still  remains  to 
described,  being  what  is  known  as  the  cement  chuck, 
which  is  made  as  follows :  A  dise  of  hard  wood  is 
screwed  to  a  metal  plate,  where  it  should  remain 
permanently ;  but  if  the  face  plate  cannot  be  spared, 
bore  a  slightly  taper  hole  through  the  disc,  a  little 
smaller  than  the  diameter  of  the  screw  of  the  lathe 
mandrel,  and  partly  through  the  disc.  Then  screw 
the  disc  on  the  mandrel,  working  the  disc  backwards 
and  forwards  to  form  a  thread  in  the  bore  of  the  disc, 
and  then  turn  and  face  it  perfectly  true.  Then  bore 
a  small  hole  in  its  centre,  and  drive  in  a  piece  of 
soft  steel  wire,  leaving  a  short  length  projecting 
from  the  face,  and  turn  it  to  a  point,  as  shown  in 
Fig.  55. 

The  object  of  this  chuck  is  to  drive  thin  delicate 
work,  which  it  would  be  difficult  to  screw  or  clamp 
by  adhersion,  and  this  is  accomplished  as  follows  : 
We  first  prepare  a  wax  composed  of  8  parts  of  resin 
to  1  of  the  best  beeswax,  melted  together,  and  we 
stir  them  well  together,  and  run  the  mixture  into 
tubes  of  paper  or  other  suitable  moulds.  To  chuck 
the  work,  we  take  a  stick  of  the  wax,  and  press  its 
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end  epainst  the  face  of  the  chock  while  the  lathe  is  | 
running,  and  then  place  the  centre  of  the  piece  of 
work  on  the  steel  point,  applying  sufficient  pressure  > 
to  cause  the  steel  point  to  force  its  way  into  the ' 
work.    Just  before  the  work  touches  the  waxed  but-  i 
f  *<•«•  we  throw  the  lathe  belt  on  to  the  loose  pulley  ; 
and  the  momentum  of  the  lathe,  combined  with  a  I 
moderately  heavy  pressure,  will  generate,  by  friction, 1 
sufficient  heat  to  melt  the  wax  and  cause  the  work  to  I 
adhere  to  the  chuck.    The  work  may  be  detached, 1 
when  necessary,  by  inserting  behind  it  a  thin  wedge 
or  blade.  I 
Turning  Tools. 
The  turning  work  necessary  in  making  patterns  is 
usually  done  by  hand  ;  although  on  small  and  plain 
work,  sach  as  simple  boring  and  facing,  slide  rest 1 
tools  may  be  nsed  to  advantage,  inasmuch  as  they  ; 
will  operate  quicker  than  hand  tools.    Since,  how- 
ever,  pattern  lathes  are  not  usually  provided  with  i 
elide  rests,  we  shall  confine  onr  remarks  to  hand  I 
tools.    For  roughing  out,  the  turning  gonge,  shown 
in  Fig.  56,  is  used.    In  grinding  this  gouge  it  is 
necessary  to  lower  the  back  hand  when  grinding,  at ' 
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used  from  right  to  left,  in  which  case  the  position  of 
the  hands  must  be  reversed,  the  left  hand  gripping 
the  gouge  near  the  cutting  edge.  In  either  case, 
however,  the  gouge  is  not  held  horizontally  level, 
bnt  is  tilted  to  one  side,  the  lower  side  being  the 
cutting  one ;  otherwise  the  tool  would  rip  into  the 
work. 

Fig.  58  shows  the  section  of  the  tool  and  the  tilt  of 
the  tool  when  cutting  from  right  to  left ;  while  that 
of  the  tool,  A,  shows  tilt  when  cutting  from  left  to 
right.  The  reasons  for  this  are  as  follow:  The 
face  of  the  gonge,  on  its  hollow  side  and  near  the 
cutting  edge,  receives  the  strain  which  is  necessary 
to  curl  the  ahaving— that  is  to  say,  which  is  necessary 
to  force  it  out  of  the  straight  line.  But  if  we  were 
to  place  the  gouge  in  the  position  shown  in  Fig.  58, 
at  C,  the  whole  of  this  strain  would  be  placed  upon 
the  gouge,  tending  to  force  it  forward  and  into  the 
cut,  as  denoted  by  the  direction  of  the  arrow  j  and 
as  a  consequence,  the  gouge  would  run  forward  and 
dig  into  the  work,  in  spite  of  all  endeavours  to  prevent 
it.  When,  however,  the  gouge  is  held  in  the  posi- 
tions relative  to  its  line  of  travel  to  its  cut,  shown  in 
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and  towards  the  outside  corners,  so  that  the  cutting 
edges  may  be  formed,  by  the  junction  of  two  faces, 
at  as  acute  an  angle  as  those  forming  the  cutting 
edge  in  the  centre  of  the  width  of  the  tool. 

It  is  always  the  custom  to  reduce  the  work  in  the 
lathe  to  nearly  the  required  form  by  this  tool,  the 
finishing  tools  bang  (with  one  exception)  simply 
scraping  tools,  and  not,  properly  speaking,  cutting 
tools ;  hence  it  is  evidently  inadvisable  to  leave,  much 
for  them  to  take  off.    The  manner  of  holding  the 

Oe  is  shown  in  Fig.  57.   One  hand  grasps  the 
le  near  the  end,  while  the  other  grasps  the 
gouge  near  the  cutting  point— that  is  to  say,  as 
near  as  the  band  rest  will  permit.   It  is  sometimes, 
however,  necessary  to  slightly  vary  the  manner  of 
holding  by  passing  the  forefinger  of  one  hand  around 
tho  hand  rest  while  the  gouge  is  confined  between 
the  thumb  and  forefinger,  thus  gripping  the  gouge 
end  to  the  rest.   This  is  advisable  when  turning  a  '. 
piece  of  work  that  is  not  completely  round ,  as,  for  ! 
instance,  tipping  off  the  teeth  of  a  gear  wheel,  in  I 
which  case  gripping  the  gouge  to  the  hand  rest  will 1 
steady  it  and  prevent  it  from  digging  into  the  work. 
The  gouge  is  shown,  in  Fig.  57,  to  be  cutting  from 
left  to  right ;  it  will,  however,  cut  equally  well  if 1 


Fig.  58,  at  A  and  B,  there  is  but  little  tendency  for 
it  to  run  forward,  and  it  can  be  fed  easily  to  its  cut. 
In  addition  to  its  use  as  a  roughing  tool,  the  gouge 
makes  a  very  efficient  finishing  tool  for  hollows, 
though  it  is  not  often  employed  as  suoh  by  pattern- 
makers. In  this  case,  however,  great  care  must  be 
taken  in  controlling  its  position  to  the  work,  as 
shown  in  Fig.  58. 


THE  RIDER  AIR-ENGINE. 

WE  promised  last  week  to  give  a  description 
of  a  new  air-engine  as  a  complement  to 
the  gas-engine  described  on  p.  605.  Just  as 
Otto  and  Langen's  gas-engine  is  the  best  of  its 
species  so  Rider's  air-engine  stands  first  amongst 
motors  of  a  similar  character.  It  was  exhibited 
at  the  recent  sow  of  the  Royal  Agricultural 
Society  at  Birmingham,  and,  although  of  course 
not  to  be  compared  to  the  steam-engine  for 
power  and  economy,  naturally  commended 
itself  to  farmers  and  others  requiring  a  small 
motor  free  from  the  trouble  and  risk  of  steam. 


and  capable  of  being  set  to  work  at  ihof. 
notice.  It  will  be  seen  from  the  annexed  flloj. 
tration,  which  is  a  vertical  section  through  the 
cylinders,  Ac.,  of  the  engine,  that  A  u  the 
working  cylinder,  which,  in  the  specimen  ex- 
hibited, had  a  diameter  of  6 $  in.  ana  a  stroke  of 
9Jin.  It  rests  upon  a  cylindric  cast-iron 
chamber  with  a  recessed  bottom,  F,  placed 
directly  over  the  fire.  The  piston,  D,  is  of  the 
trunk  pattern,  the  lower  portion  being  a  trifle 
smaller  than  the  cylinder  and  filled  with  anon, 
conducting  substance.  The  stuffing-box  is  fitted 
with  a  gland  containing  two  ordinary  leather 
washers  separated  by  a  relief  ring,  K,  to  prevent 
any  jamming  of  the  leather  between  the  piston 
and  the  cylinder.  The  shaft,  which  ia  driven 
by  the  connecting  rod  of  the  piston  as  shewn, 
carries  on  its  end  a  crank  driving  the  plunger, 
P,  of  tho  compression  cylinder,  B,  which  latter 
is  6Jin.  in  diameter  by  8|in.  in  stroke.  Thi< 
cylinder  is  continued  as  a  chamber  down  to  tit- 
bottom  of  the  framing,  and  the  plunger,  P, 
which  ia  filled  with  non-conducting  matenali, 
ia  also  extended  nearly  to  the  bottom  of  th- 
ey Under,  the  lower  or  chamber  portion  of  which 
is  surrounded  by  an  annular  water  apace,  £, 
through  which  water  is  continually  passing 
The  compression  cylinder,  B/Commnnicateswith 


the  working  cylinder,  A,  by  means  of  a  passage 
H,  in  which  is  placed  the  regenerator,  a  sen* 
of  thin  plates  which  divides  the  air  into  tho 
sheets,  as  it  passes  to  the  working  cylinder 
The  communication  between  the  two  cylinders, 
it  will  be  observed,  is  not  direct,  a  thin  cjlindn- 
sheath,  G,  compelling  the  air  to  flow  in  contact 
with  the  heated  sides  of  the  cast-iron  chamber, 
F.  The  operation  of  the  engine  is  aa  follow* 
The  fire  burning  well,  and  the  caat-iroo 
chamber,  F,  as  hot  as  the  names  will  make  it. 
the  fly-wheel  is  turned  till  the  plunger,  P.  dnr* 
the  compressed  air  through  the  regenerator,  n, 
where  it  begins  to  take  up  heat,  and  pa»n| 
down  and  around  the  bottom  of  the  sheath, 
and  becoming  intensely  heated,  by  its  ex- 
pansion it  drives  the  piston,  D,  which  to* 
already  commenced  to  rise,  to  the  end  oiiv 
stroke.  The  pressure  of  the  heated  airtna 
reacts  on  the  plunger,  P,  which  is  driven  upP 
the  top  of  its  stroke  and  the  piston,  D,  descend- 
ing,  the  air  flows  back  to  the  "  vacuum"  cre»t» 
in  cylinder,  B,  leaving  on  its  way  much0'™ 
heat  in  the  plates  of  the  regenerator,  H, 
losing  nearly  all  the  remainder  by  conung  » 
contact  with  the  cool  fides  of  the  chamber  « 
cylinder,  B,  surrounded  by  the  water  sp^^r 
The  two  cranks  being  placed  about  90'  »p»" 
it  will  be  seen  that  as  the  piston,  D,  descent 
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owing  to  the  pressure  having  by  the  cooling  of 
the  air  reached  its  minimum,  the  compression 
of  the  air  again  commences  by  the  descent  of 
the  plunger,  P,  and  the  cycle  is  thus  complete. 
The  engine  is  stopped  by  turning  the  cock 
shown  opening  into  the  passage,  H,  which  thus 
connects  the  air  in  the  engine  with  the  atmo- 
sphere. A  valve,  L,  is  provided  for  running 
out  any  oil  which  may  accumulate  in  the 
bottom  of  chamber,  B,  beneath  the  plunger, 
nnd  a  small  air- valve  opening  inwards  is  fitted 
at  the  bottom  of  the  compression  chamber,  D, 
to  supply  any  loss  of  air  from  leakage.  The  new 
'air-engine,  like  its  predecessors,  is  obviously  not 
an  economical  motive  power,  but  it  is  simple  in 
construction,  is  noiseless,  perfectly  safe,  and 
Toquires  no  more  intelligence  in  its  attendant 
than  the  sense  to  keep  the  fire  in  by  putting  on 
coals.  The  engines  are  well  adapted  for  running 
small  pumps,  especially  in  cases  where  the 
water  pumped  can  be  used  for  passing  through 
the  cooler ;  but  they  are  not  likely  to  super- 
sede steam-engines,  and  can  only  find  occupa- 
tion under  peculiar  circumstances.  They  are, 
too,  large  and  cumbrous  in  proportion  to  the 
power  developed,  but  in  themselves  they  are 
-unobjectionable,  and  where  only  a  Bmall  power 
is  wanted  they  might  be  introduced  into  the 
house,  if  they  were  only  a  little  smaller.  An 
engine  of  the  size  mentioned,  6Jin.  diameter,  is 
said  to  be  capable  of  developing  half  a  horse- 
wer. 


USEFUL  AND  SCIENTIFIC  NOTES. 


The  Weather  and  our  Pood.— Under  the 
ace  of  the  tropical  weather  we  have  expe- 
for  some  time  past  people  are  anxiously 
iting  as  to  the  suitability  of  their  diet  for 
ie  unusual  heat,  and  whether  it  should  not  be 
assimilated  to  that  consumed  by  our  conntrymen 
in  porta  of  the  world  where  the  ordinary  tempera- 
ture exceeds  90'  in  the  shade.  An  adoption  of 
some  of  the  customs  in  vogue  in  hot  climates  is, 
however,  to  be  carefully  eschewed.  What  can  he 
more  conducive  to  heat  apoplexy  than  "  brandy 
panny,"  and  highly  curried  and  Reasoned  meats, 
so  dear  to  the  Anglo-Indian?  Nature  points  out 
id  this  exceptional  season  that  the  lightest  pos- 
sible food  should  be  taken,  and  that  in  moderation. 
Very  little  tea  or  coffee,  plenty  of  milk,  with  fish, 
and  but  little  meat,  and  that  well  cooked,  and  a 
moderate  indulgence  in  iced  drinks  are  indicated. 
Spirits  and  heavy  wines  are,  of  course,  interdicted, 
it  should  be  known  that  frequent  and  excessive 
thirst  is  often  aggravated  by  an  injudicious  con- 
sumption of  ice.  Such  extreme  thirst  will  often  be 
immediately  allayed  by  hot  drinks,  a  fact  which , 
has  been  often  verified.  It  cannot  be  too  strongly 
insisted  on  that  over-feeding  and  over-drinking  (of 
any  fluid  whatever)  are  more  pernicious,  especially 
either  before  or  after  prolonged  or  considerable 
exertion.  The  principal  meal  of  the  day  should  be 
taken  at  sunset. — Lancet. 

Ijoekmakers  and  Lockbreakers.— A  somewhat 
exciting  contest  is  just  now  being  carried  on  in 
America  with  great  spirit.  The  contest  referred  to 
is  between  the  old  antagonists,  the  lock  makers  and 
burglars.  Till  recently  the  lock  makers  appeared  to 
nave  decidedly  the  best  of  their  opponents,  and 
neither  picklocks  nor  drills  nor  blasting-powder 
could  prevail  against  the  ingenuity  of  the  locksmiths. 
Latterly,  however,  the  burglars  have  been  resort- 
ing to  what  cannot  but  be  regarded  as  a  very  mean 
trick  to  overcome  their  opponents.  When  a  lock 
defies  their  utmost  exertion?,  they  kidnap  the  bank 
clerk  who  has  charge  of  the  keys,  and  whose  friendly 
co-operation  is  seoured  by  means  of  a  rope  placed 
round  his  neck  and  gradually  twisted  tighter  with 
every  successive  demand.  This,  as  the  locksmiths 
complained,  could  not  be  considered  fair  fighting, 
and  the  contest  having  been  carried  quite  beyond 
the  boundaries  of  their  domain,  they  might  with- 
out discredit  have  declined  further  efforts.  Once 
more,  however,  the  rogues  seem  likely  to  be  check- 
mated. A  clockwork  mechanism  has  been  adopted  in 
some  of  the  banks,  which,  when  once  a  safe  has  been 
looked,  keep?  it  locked  for  a  certain  number  of  hours. 
Thus,  a  safe  closed  ut  the  end  of  the  day's  business 
cannot  be  opened  even  by  one  who  has  charge  of  the 
keys  till  business  time  next  morning.  This  device 
is  now  adopted  in  establishments  where  two  or  more 
locks  with  separate  keys  are  impracticable.  The 
larger  city  houses  are  beginning  to  rely  upon  an 
electric  contrivanoe  by  which  the  mere  tread  of  the 
thieves  on  the  floor  of  the  depository  of  the  safe,  or 
the  first  tap  with  the  hammer  not  only  registers  the 
time  and  the  locality  where  they  are  about  to  go  to 
work,  but  gives  an  alarm  to  some  dozen  well-armed 
men  stationed  at  some  central  watct-hnuse  ready  to 
proceed  to  where  they  may  be  required. 


SCIENTIFIC  NEWS. 

THE  French  Association  for  the  Advance- 
ment of  Science  held  its  annual  meeting 
at  Clermont,  on  August  18,  and  following  days — 
M.  Dumas,  the  president,  delivering  an  address 
in  which  he  praised  English  men  of  science  for 
the  spirit  with  which  they  carried  out  original 
investigations,  and  referred  to  the  influence  of 
the  great  Exhibition  of  1851,  and  the  important 
results  in  the  shape  of  permanent  scientific  in- 
stitutions which  have  followed.  The  association 
is  in  a  flourishing  condition,  numbering  over 
2,000  members,  with  a  fund  of  £7,000.  M. 
Tchebicheff,  the  distinguished  Russian  savant, 
exhibited  a  machine  for  performing  subtraction 
and  addition  with  rapidity.  Amongst  the  visi- 
tors were  Dr.  Gladstone,  Father  Perry,  Prof. 
Boyd  Dawkins,  Mr.  Eaton,  and  Lord  Houghton, 
who  as  vice-president  of  the  British  Association, 
responded  to  the  toaat  at  Vichy. 

Next  week  the  British  Association  will  meet 
in  Glasgow ;  the  principal  features  and  arrange- 
ments of  the  meeting  have  already  been  given. 

The  8th  new  planet  discovered  during  this 
year  was  found  by  Prof.  Peters,  of  Clinton, 
U.S.,  on  10th  August.  This  planet  will  be 
No.  1G5. 

M.  Trouvelot  has  pulished  the  results  of  his 
observations  of  the  planet  Saturn.  He  finds  on 
the  outer  margin  of  the  principal  division 
between  the  rings  some  singular  dark  forma 
seen  on  the  ansa;,  which  he  attributes  to  a 
jagged  outline  of  the  corresponding  ring.  The 
thickness  of  the  rings  increases  from  the  inner 
margin  of  dusky  ring  up  to  the  principal  divi- 
sion, as  shown  by  the  form  of  the  shadow  of 
the  plauet  on  the  rings,  which  also  change  their 
positions.  The  dusky  ring  is  not  transparent 
throughout,  but  increases  in  density  outwards, 
so  that  at  the  middle  of  its  width  the  limb  of 
the  planet  cannot  be  seen  through  it.  It  would 
seem  in  consequence  of  this  latter  observation 
that  changes  have  been  going  on  in  Saturn 
within  recent  years.  M.  Trouvelot's  observa- 
tions have  been  made  with  telescopes  of  from 
(5  to  20in.  aperture,  so  that  as  far  as  instruments 
are  concerned  no  exception  can  be  taken  to 
them. 

Mr.  Spottiswoode  lectured  on  August  21st  at 
the  Loan  Exhibition  on  Polarised  Light.  The 
lecture  was  mainly  a  congeries  of  experiments 
to  show  the  utility  of  the  apparatus  at  the  dis- 
posal of  the  lecturer. 

The  Science  and  Art  Department  have  issued 
notices  that  henceforth  "  physical  geography  * 
is  a  subject  the  department  will  not  recognise, 
except  in  the  case  of  students  who  have  already 
commenced  its  study.  Grants  may  therefore  be 
earned  by  them  till  May,  1S78.  A  new  Bubject 
to  tnke  the  place  of  physical  geography,  and  to 
be  called  Physiographj-,  13  under  consideration. 
The  allowance  for  "clerical"  labour  to  the 
secretaries  of  classes  is  disallowed  —  a  penny 
economy  to  help  to  compensate  for  the  pound 
wasted  in  another  way. 

The  new  specifications  of  the  Patent  Office 
are  issued,  and  serve  at  once  to  proclaim  the 
incompetency  of  the  officials  and  those  who  put 
them  in  their  positions.  They  are  printed  on 
the  same  sized  paper,  with  the  same  blue 
wrapper,  but  are  in  smaller  type,  without  leads. 
The  lowest  price  is  now  2d.,  but  seeing  that  the 
reason  given  for  the  alteration  was  the  saving 
in  space,  it  would  be  a  very  nice  calculation  to 
ascertain  how  many  cubic  inches  are  likely  to 
be  saved  by  this  alteration.  If  the  specifica- 
tions really  occupy  so  much  room,  why  not 
abolish  the  blue  wrapper,  which  not  only  adds 
materially  to  the  expense,  but  in  the  majority 
of  the  specifications  takes  up  more  room  than 
the  specification  itself  ?  As  we  said  would  be 
the  case  when  the  alteration  was  announced,  the 
drawings  are  in  many  cases  too  small  to  be  use- 
ful, and  the  Master  of  the  Rolls  will  have  to 
attach  a  microscope  to  his  office  to  aid  him  in 
'comprehending  them.  The  "Index"  i3  now 
'  about  to  cease,  so  that  intending  patentees  will 
■  find  the  labourof  searching  materially  increased. 
In  fact,  not  to  put  too  fine  a  point  upon  it,  in  a 
i  few  years'  time,  if  the  new  system  is  to  be  con- 
tinued, it  will  be  practically  impossible  for  a 
poor  inventor  to  spare  the  time  to  search 
i  through  the  numerous  so-called  indices.  If 


Lord  Cairns  would  turn  his  attention  to  the 
Patent  Office,  and  leave  the  Patent  Laws  alone, 
it  would  be  an  advantage  to  patentees  and  the 
country  at  large. 

Two  "chemists"  in  Glasgow,  for  selling 
Liebig'B  Fluid  Extract  of  Meat,  have  been 
fined  on  the  application  of  the  Excise.  It 
seems  that  the  compound  is  about  84  per 
cent,  of  a  so-called  wine,  with  only  a  small 
percentage  of  extract  of  meat.  The  wine 
itself  is  reported  to  be  a  made-up  article. 

The  heat  in  India  has  this  year  been  exces- 
sive. Long  after  sunset  the  thermometer 
registered  over  100°  Fahr.  in  rooms  in  which 
the  air  was  agitated  by  punkahs,  and  in  some 
of  the  hospitals  it  has  stood  at  1003  for  many 
days,  scarcely  falling  even  at  night. 

The  Government  intend,  it  is  said,  in 
future  to  insist  on  all  mail  ships  subsidised  by 
them  carrying  a  large  rifled  gun,  capable  of 
piercing  armour,  to  use  which  their  officers  and 
men  are  to  be  trained.  Probably,  however, 
the  Government  will  omit  to  mention  anything 
about  ammunition. 

An  extensive  seam  of  haematite  iron  ore 
has  been  pierced  near  Ulverston-in-Furness, 
and  geologists  believe  that  the  ore  exists  over 
a  considerable  expanse  of  the  district  in  beds 
rich  enough  to  pay  even  for  more  than  ordinary 
difficulty  in  working  them. 

Mr.  H.  H.  Price  has  obtained  a  patent  for  a 
method  of  "  enabling  persons  to  travel  on  foot 
with  increased  speed."  The  invention  consists 
of  a  plate  of  iron  cut  to  the  form  of  the  heel 
and  sole  of  the  boot  and  attached  thereto, 
which  plate  of  iron  is  provided  with  two 
springs,  upon  which  the  person  treads,  and  is 
"  thereby,"  says  Mr.  Price,  enabled  to  walk 
with  increased  speed  and  ease. 

A  new  fog-gun,  the  invention  of  Major  Mait- 
land,  has  been  erected  at  the  North  Stack, 
Holyhead.  It  is  a  breech-loader,  Sin.  in  bore, 
the  breech  of  which  revolves  like  the  head  of  a 
capstan,  with  holes  for  the  inaertion  of  bars. 
The  five  chambers  are  charged  with  cartridges, 
which  can  be  fired  in  rapid  succesaion.  The 
gun  has  a  bell-mouth,  with  a  diameter  of  34in. 
— a  sort  of  parabolic  sound  reflector — and  the 
aound  can  be  heard,  it  is  said,  15  miles  in  foggy 
weather.   The  last  statement  is  very  doubtful. 

A  new  subway  under  the  Thames  has  been 
commenced  to  unite  N.  and  S.  Woolwich.  It 
will  be  completed  within  nine  months  ;  will  be 
lined  with  light- coloured  tiles,  will  be  well  lit 
and  ventilated,  and  will  be  large  enough  to 
admit  of  four  persons  walking  abreast.  It  is 
calculated  that  about  5,000  workmen,  at  the 
least,  cross  daily  from  South  to  North  Woolwich 
and  back  again. 

The  importation  of  fresh  meat  from  the 
United  States  is  an  established  success.  It 
has  been  carried  on  throughout  the  hot  weather, 
the  meat  reaching  this  country  in  good  condition, 
and  selling  well:  in  fact,  most  of  it  goes  into  the 
West-end  districts.  On  one  day  in  the  middle  of 
August  no  fewer  than  1,300  quarters  were  sold. 
The  meat  is  brought  over  in  vessels  specially 
fitted  to  keep  up  the  "  freezing  procesa." 

Nearly  2,000  plants  of  Hevea  Brasiliensis 
have  juat  been  despatched  to  Ceylon.  This  is 
the  indiarubber  tree  of  Brazil,  which  yields  the 
best  caoutchouc,  and  the  plants  have  been 
raised  in  and  despatched  from  the  Kew-gardens 
within  two  months.  Others  are  to  be  sent  to 
Singapore  and  Burmah.  Some  plants  of  Cas- 
tilloa  elastica,  or  the  caoutchouc  tree  of  Central 
America,  have  been  sent  to  Ceylon.  The  plan- 
tations of  Chinchopa  on  the  Neilgherry  hills 
are  very  successful,  nearly  3,000,000  plants 
being  now  flourishing  luxuriantly,  besides  many 
others  in  private  plantations.  Nearly  30,000th. 
of  bark  were  shipped  to  London  from  the 
Goverment  plantations  in  1875. 

According  to  some  of  the  German  papers  the 
experiments  at  Wilhelmshaven  have  proved 
that  Westphalian  coal  is  superior  to  the  best 
English. 

It  is  said  that  the  Colorado  Potato  Beetle  in 
a  living  state  has  found  its  way  to  Bremen  in  a 
sack  of  maize. 

M.  Cornu  has  recently  exhibited  to  the 
Academy  of  Sciences  at  Paris  some  photo- 
graphs of  the  sun,  moon,.. and  planets,  taken 
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with  a  15in.  object-glass,  specially  adapted  for 
photographic  work,  by  a  device  for  separating 
the  component  leases  of  the  object-glass.  The 
telescope  used  was  one  originally  made  for 
Arago,  and  recently  put  into  order  for  M. 
Cornu's  experiments  to  determine  the  velocity 
of  light.  The  lenses  are  separated  or  brought 
together  very  rapidly,  so  that  the  instrument 
can  be  used  either  for  photography  or  ordinary 
astronomical  work. 

Some  interesting  torpedo  experiments,  re- 
cently made  at  Cronstadt,  are  described  in  the 
Rewe  Maritime  et  Coloniale,  With  regard  to 
different  kinds  of  gun-cotton  it  was  concluded 
that  compressed  gun-cotton  in  the  moist  state 
might  be  quite  safely  introduced  on  board 
ships,  and  that  it  is  everyway  less  dangerous 
than  gunpowder.  In  action  of  dynamite  and 
gun-cotton  against  iron  plates,  the  former 
proved  most  destructive,  but  Abel's  compressed 
gun-cotton,  and  that  of  Prussian  manufacture, 
were  but  littlo  inferior.  The  Prussian  material, 
however,  is  not  equal  to  Abel's  in  resistance  to 
decomposition.  Charges  of  dynamite,  in  imme- 
diate action  against  glass,  gave  a  greater  effect 
than  equal  charges  of  gun-cotton,  but  on  inter- 
posing layers  of  water  of  increasing  thickness 
between  the  glass  and  the  charge,  the  gun- 
cotton  tended  to  equal  the  dynamite,  and  beyond 
a  certain  depth  of  water  it  was  superior  to  it. 
Experiments  were  also  made  with  dynamite  and 
gun-cotton  on  the  sunk  hull  of  the  Cesare- 
witch.  The  moist  compressed  gun-cotton  here 
proved  superior  to  dynamite,  which  may  be 
explained  by  the  impossibility  of  bringing  the 
dynamite  to  immediate  contact  with  the  ship's 
bottom  sunk  in  the  mud.  The  only  objection 
to  Abel's  moist  compressed  gun-cotton  is  the 
comparative  difficulty  in  preparing  the  charges, 
and  the  necessity  of  using  a  large  quantity  of 
fulminate  of  mercury  to  produce  explosion. 
But  the  other  explosives  also  require  this  dan- 
gerous substance,  though  in  less  quantity  (to 
explode  the  dynamite  4  decigrammes  of  the 
fulminate  were  used,  as  against  15  decigrammes 
of  it  for  the  compressed  gun-cotton),  so  the 
introduction  of  cartridges  of  the  fulminate  on 
board  ship  (with  necessary  precautions)  was 
sanctioned.  A  charge  of  the  compressed  gun- 
cotton  in  the  moist  state,  by  means  of  the  ful- 
minate and  two  discs  of  dry  gun-cotton,  gave 
more  destructive  effects  than  an  equal  charge 
composed  wholly  of  dry  gun-cotton. 

A  Swedish  journal,  the  Stockholm  Dagblad, 
has  recently  given  a  comparison  of  tho 
duration  of  rails  of  English  and  of  French 
steel  on  the  Swedish  railways.  It  appears  that 
since  the  line  from  Stockholm  to  tfpsala  was 
opened,  in  September,  1860,  to  31st  December, 
1874 — that  is,  more  than  eight  years — there 
were  replaced  on  this  line  603  rails,  of  which 
3  were  from  French  works,  and  600  from 
English.  There  were  in  all  21,250  rails  on  the 
line,  of  which  2,500  bore  the  Creuzot  mark.  All 
these  were  laid  at  the  same  time.  According 
to  the  proportion  just  given,  if  there  had  been 
on  the  line  as  many  rails  from  Creuzot  as  from 
other  works,  the  number  of  Creuzot  rails  which 
would  have  had  to  be  replaced  would  be  22 
against  600  of  other  marks.  Thus  it  would 
only  have  been  necessary  to  change  one 
Creuzot  rail,  while  thirty-one  English  rails 
would  have  needed  replacement.  Some  data 
are  also  furnished  regarding  the  line  Upsala- 
Sala,  from  June,  1873,  to  30th  April,  1876. 
There  have  been  on  this  line  10,974  rails  bear- 
ing the  marks  "  West  Hartlepool"  and 
*'  Creuzot."  Now  the  number  of  rails  of  the 
former  mark  requiring  renewal  was  78  per 
cent,  for  the  three  years ;  that  of  the  Creuzot 
rails  was  only  14  per  cent,  for  the  same  period. 
These  facts  appear  to  prove  that  our  neighbours 
are  distinctly  excelling  us  in  this  branch  of 
manufacture. 

It  is  well  known  that  leaves,  from  the  bud- 
ding time  until  their  fall  in  the  autumn,  undergo 
many  changes  in  colour,  which  correspond  to 
important  physiological  and  chemical  changes. 
The  subject  has  lately  been  investigated  by 
MM.  Fleche  and  Evandeau,  of  the  French  Ecole 
Foreitiire,  and  with  the  following  results 
(briefly)  :  —  During  their  life-period,  leaves 
grow  richer  in  dry  substance.  They  lose  a  part 
of  their  nitrogen,  which  is  reabsorbed ;  the  pro- 
portion of  ashes  increases.  The  proportion  of 
phosphoric  acid,  sulphuric  acid,  and  potash 


diminishes  in  the  ashes.  That  of  lime,  iron, 
and  silica  increases.  It  is  impossible  to  give  a  \ 
law  for  magnesia,  soda,  and  manganese.  Leaves 
of  trees  of  different  species  need  nearly  equal 
quantities  of  water  for  their  formation.  They 
require  unequal  quantities  of  nitrogen,  and 
especially  of  ashes.  The  proportions  of  ele- 
ments of  the  ashes  vary  in  different  species.  It 
results  that  certain  trees  take  more  from  the 
soil  than  others.  Dead  leaves  form  a  bad  agri- 
cultural manure ;  bnt  their  removal  is  as  inju- 
rious as  possible  to  forests.  [For  further 
details  of  these  researches,  the  reader  is  referred 
to  the  Annates  de  Chimie  et  de  Physique  for 
August.] 

Berlin  journals  state  that  a  Krupp  cannon, 
weighing  more  than  15,000  kil.,  burst  recently, 
when  being  tested  in  the  new  ordnance-yard  at 
Eunersdorf .  At  the  fiftieth  shot  it  burst  into 
two  parts ;  the  foremost  was  projected  about  20 
paces  forward,  turned  several  times  on  itself, 
digging  enormous  holes  in  the  sand,  while  the 
whole  posterior  part  of  the  gun,  weighing  more 
than  10,000  kil.,  was  thrown  in  the  opposite 
direction,  and  stopped  after  tearing  the  ground 
for  about  a  dozen  paces  ;  in  its  course  it  killed  a 
subaltern  officer  and  wounded  an  officer.  The 
bursting  of  the  gun  did  not  prevent  the  pro- 
jectile reaching  its  object. 

The  managers  of  the  water  supply  of  Paris 
will  shortly  be  in  a  position  to  furnish  daily  for 
consumption  30,000  cubic  metres  of  Vanne  water 
daily  in  addition  to  the  quantity  now  at  disposal. 
A  new  system  of  pipes  has  been  in  course  of 
laying,  to  supply  the  reservoirs  of  Montsouris, 
and  is  just  being  completed.  The  entire  quan- 
tity of  water  from  the  Vanne  and  the  Dhuys, 
supplied  for  daily  consumption,  will  now 
amount  to  100,000  cubic  metres. 

Vienna  is,  at  present,  having  erected  four 
palatial  buildings,  on  the  site  of  the  old  fortifi- 
cations—buildings, which,  it  is  anticipated,  will 
add  greatly  to  her  beauty.  These  are  the  new 
Hotel  de  Ville,  the  building  for  the  Legislative 
Chambers,  the  new  Imperial  Academy  of  Fine 
Arts,  and  the  building  of  the  University. 
The  construction  of  these  edifices  represents  a 
value  of  at  least  25  million  francs  each ;  alto- 
gether about  100  million  francs. 

A  tortoise  (says  the  Scientific  American)  was 
lately  brought  into  Central  Park,  having  the 
shell  of  a  full-grown  oyster  grown  upon  its  back. 
Frank  Buckland  recorded  a  similar  instance 
in  England  a  few  years  ago,  and  predicted, 
that  if  the  oyster  shell  were  removed,  it  would 
be  found  to  have  moulded  itself  to  all  the 
rugosities  of  the  tortoiso's  shell.  The  Central 
Park  specimen  rubbed  the  shell  off  its  back  a 
few  days  ago,  and  the  pattern  of  the  scale  was 
found  imprinted  on  the  hard  shell,  showing  the 
truth  of  the  British  naturalist's  prophecy, 
that  the  valve  of  the  oyster  takes  the  precise 
form  of  the  surface  to  which  it  is  attached. 

The  subject  of  flame  is  still  involved  in  con- 
siderable obscurity.  Among  recent  contribu- 
tions to  it  may  be  noted  one  by  Dr.  Karl  Neu- 
mann, in  the  first  August  number  of  Dingier" a 
Polytechnisches  Journal.  He  accounts  for  the 
fact  that  a  gas  flame  is  not  in  immediate  con- 
tact with  the  edge  of  the  burner,  or  a  candle 
flame  with  the  wick,  as  also  that  a  flame  does 
not  come  close  to  a  cold  body  to  which  it  may 
be  applied,  by  the  heat-removing  action  of  the 
solid  substance.  The  gases  in  certain  parts  are 
cooled  down  under  their  temperature  of  inflam- 
mation ;  and  there  the  flame  is  extinguished. 
The  great  interval  between  the  flame  of  a  gas 
that  is  streaming  out  very  quickly,  and  the 
mouth  of  the  burner  is  mainly  due,  he  thinks, 
to  the  velocity  of  the  current  in  the  neighbour- 
hood of  the  burner  being  greater  than  the  velo- 
city of  propagation  of  the  inflammation.  At 
the  point  where  the  flame  begins,  in  such  a 
case,  the  latter  velocity  becomes  equal  to  the 
former.  The  comparative  velocity  of  inflam- 
mation of  different  kinds  of  gas  or  vapour 
burning  in  air  might  thus  be  experimentally 
determined. 

It  has  been  observed  by  M.  Jeannel  that 
radiometers,  stationary  in  half-darkness,  may  be 
set  in  motion  by  some  of  the  graver  sounds  from 
an  organ,  when  placed  on  its  little  table.  This 
is  accounted  for  by  vibrations  being  commu- 
nicated to  the  little  needle  point  of  support. 
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[IPs  do  not  held  owrttUot  rmpcmmibU  for  it*  opinio*!  <rf 
vwr  oorrttpondmU.  TKt  Mditor  rotpto^My  rtqtttU  0*t  mi 
oommwrfoottoiu  ihouW  U  drawn  up  at  brufiy  at  pombU.] 

AR  OOTMMMfeatfaMiftMlU  b«  addrtmtd  to  (1m  littsre/fh 
bauss  Msoxaxio,  31,  Tomidook^rttt,  Ottmljmtn, 

AU  Chtqym  ami  PotUJUt  Ordort  to  U  nuit  mmUi  to 

J.  PASSMOKX  BOWAKDS. 

%•  In  order  to/aoMtatt  nformeo,  Oorrmpoodmtt,  «ki» 
tpoakino  of  any  LtHtr  prsotoiuly  intorUd,  via  oWp  t* 
wuntoming  *t  mmhW  of  th*  IMUr,  ai  w«B  u  tfepsfeei 
which  it  oppaars. 

"  I  would  hare  write  what  ha  known,  sad  u 

much  as  he  knows,  bat  no  more:  and  that  not  in  tik 
only,  bnt  in  all  other  subjects :  For  such  &  person  but 
hare  tome  particular  knowledge  and  experienos  of  tt* 
nature  of  suoh  a  person  or  men  a  fountain,  that  m  to 
other  things,  knows  no  more  than  what  everybody  don, 
and  yet,  to  keep  a  clutter  with  this  little  pittance  of  hit, 
will  undertake  to  write  the  whole  body  of  physlcks :  a  rto» 
(romwhenoe  great  inconveniences  derive  their  original" 


MODERN  SCIENCE. 

[11435.}— The  differences  of  opinion  between 
"  Sigma  and  myself  are,  I  fear,  too  many  to  admit 
of  an  easy  adjustment.  As,  however,  I,  in  common 
with  the  vast  majority  of  our  readers,  set  •  high 
valae  upon  his  opinion,  not  only  as  a  scient.  but  *W 
as  one  whose  sympathies  and  mental  habitude! 
extend  far  beyond  the  confines  of  special  science,  I 
will  venture  a  mild  expostulation  on  one,  and  that 
the  main  point  of  difference  between  us,  trusting  that 
if  I  make  myself  perfectly  olear  he  will  allow  that 
there  is  at  Mast  a  show  of  reason  in  my  grienuiw 
against  modern  science.  And  here,  too,  I  beg  to 
repeat  the  assurance  that  there  was  not  the  slightest 
"  hurt"  occasioned  by  his  comments  ;  on  the  con- 
trary, that  letter  of  mine  which  elicited  those  com- 
ments was  fairly  calculated  to  draw  down  upon  the 
writer  a  full  share  of  critical  severity,  and,  taw 
having  wilfully  exposed  myself  to  aiu  mad  version,  I 
should  be  a  very  sorry  fellow  indeed  to  whine  unkr 
a  little  smart.  Besides,  it  is  well  to  bear  in  mod 
that  those  oommunioations  to  "  ours,"  which  tend  to 
provoke  controversy,  serve  a  very  useful  purpose, 
inasmuch  as  the  consequent  argument,  if  well  eon- 
ducted,  stimulates  thought  into  a  healthy  activity, 
induces  a  clearer  perception  and  a  greater  low  of 
truth  by  placing  it  in  a  more  distinct  juxtaposition 
with  error,  and  also,  by  rightly  inculcating  a  habit 
of  mistrusting  the  plausibilities  of  a  spurious 
originality,  is  well  calculated  to  prevent  the  weaker 
brethren  from  being  carried  about  by  every  wind  of 
false  doctrine  ;  while,  for  the  comfort  of  onkmkari, 
it  may  be  added,  so  full  of  might  and  all  subtlety  is 
error,  that  (although  unfortunately  the  conclusion  it 
a  foregone  one)  its  wrestlings  with  truth  is  s  sight 
worthy  of  both  gods  and  men. 

"  Sigma,"  writing,  not  in  ignorance,  but  evidently 
in  haste,  tells  us  Getter  11340,  p.  567)  "  the  object 
of  modern  science  is  the  etudy  of  nature—of  tie 
relations  of  matter  and  force, '  and  again,  the 
object  of  science  is  not  the  facts,  bnt  the  explanation 
of  the  facts,"  "  the  facts  may  be  valuable  or  not  to 
the  practical  man ;  to  the  scientific  man  only  those 
facts  are  valuable  which  enlighten  him  to  ton* 
theory — i.e.,  as  to  the  meaning  of  the  mere  facte. 
But  another  and  no  less  authority  writes  very  diffe- 
rently :  "  The  philosopher's  occupation  is  perfectljr 
similar  to  that  of  the  descriptive  bstorian— namely, 
not  theory  and  explanation,  but—"  dassmcauonsnd 
arrangement,  and  this  is  all  the  science  attainsbw 
by  both  ;"  and  again,  "  the  employment  of  thephuo- 
sopher"— not,  be  it  observed,  of  the  fsct-grabbintr 
hack  of  science  merely,  but  of  the  philosopher  him- 
self—" like  that  of  the  natural  historian,  U  three- 
fold— viz.,  description,  arrangement,  and  reference, 
while  the  object  is  not  things  but  events ;"  «■*  I 
think  it  is  Dr.  Lardner  who  lays  it  down  that  » 
observe  and  classify  is  the  whole  business  of  the 
natural  philosopher."  Of  course  it  can  be  said  (for 
we  can  say  anything)  that  notwithstanding  the 
difference  of  language  here  employed,  there  u  » 
real  difference  of  opinion  between  the  writers  quoted, 
and  that  they  are  equally  correct  in  their  statements 
of  the  case ;  but  if  so,  may  we  not  despairingly  repat 
the  question,  "what,  then,  is  the  truth?"  On  the 
other  hand,  if  the  divergence  of  opinions  bears  any 
proportion  to  the  difference  of  language,  we  have 
the  strange  fact  that  scientific  authorities  are  net 
agreed  as  to  what  should  be  held  as  the  tmeobjecra 
of  science.  In  truth,  as  may  be  gathered  from  nu 
own  letter,  "  Sigma"  himself,  either  has  notqwW 
made  up  his  mind  on  the  subject,  or  rather,  he  das 
not  taken  sufficiently  into  view  all  those  consjders- 
tions  which  onght  to  enter  into  any  judgment  pro- 
nounced upon  so  great  a  matter.  To  confine  my«ea 
to  his  first  statement  of  the  objects  of  science :  , 

The  assertion  that  "  the  object  of  modern  science 
is  the  Btudy  of  nature  "  is  evidently  an  uiadvertence 
of  expression.  The  object  of  commerce  u  not  w 
exchange  of  commodity,  for  such  exchange  is  w 
merce,  but  rather  to  secure  those  advantages,  pecu 
niary  and  otherwise,  which  flowfrom  an  advantageous 
exchange ;  so  also  the  objectof  science  u  nottneiwoy 
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of  nature,  for  such  study  constitutes  modern  science, 
bat  rather  to  secure  for  ourselves  those  manifold 
benefits  which  flow,  or  are  calculated  to  flow,  from  a 
wise  prosecution  of  that  study ;  and  I  think  this  dis- 
tinction is  sufficiently  important  to  rescue  me  from 
the  charge  of  hypercriticism.  But  what  shall  be 
said  of  the  statement  (for  so  I  read  it),  the  object 
of  modern  science  is  the  discovery  and  exposition  of 
"  the  relations  of  matter  and  force  f  At  best  this 
can  be  only  one  among  various  other  of  its  objects, 
as  I  will  presently  show  ;  while  at  worst,  it  is  simply 
an  ignis  fatuus,  which  we  may  pursue  indeed,  but 
shall  never  overtake,  as  may  perhaps  be  seen  if  we 
do  bat  pat  the  terms  "  matter  "  and  "  force  "  into 
their  trae  category.  Man's  innate  love  of  symmetry 
manifest*  itself  in  a  variety  of  ways;  thus,  in  his 
endeavours  to  explain  to  himself  the  phenomena  of 
nature,  he  is  mnch  in  the  habit  of  "  rounding  off" 
the  hard  angularities  of  fact  with  an  abundance  of 
opinion,  of  filling  up  wide  gape  of  evidence  with 
assumption,  of  filling  in  the  scanty  outlines  of  know- 
ledge with  the  touches  of  a  lively  imagination,  and 
of  giving  completion  to  an  elaborate  exposition  of  a 
difficult  matter  by  the  introduction  of  an  hypothesis. 
This  habit  is  as  ancient  as  speculative  thought  itself, 
and  is  as  modern  as  to-day.  Newton  acknowledged 
the  force  of  it  when  he  supplemented  his  wonderful 
mathematical  demonstrations  with  the  hypothesis 
of  a  universal  attractive  force ;  and,  as  in  old  times 
the  phenomena  of  thunder  and  lightning  led  to  the 
conception  of  a  Jupiter  To  nans  beyond  the  cloud,  so 
in  oar  day  the  same  phenomena  have  led  to  the  belief 
of  an  electric  fluid  upon  the  cloud.  The  average 
theologian  must  have  gross  matter  in  order  to  com- 
plete his  theory  of  superfine  spirit;  bo  also  the 
chemist  has  sought  to  give  a  symmetrical  complete- 
ness to  the  doctrine  of  definite  proportions  "  by  the 
introduction  of  the  kindred  term  "atom."  The 
modulatory  theory  of  light  is  manifestly  incomplete 
without  the  hypo  thesis  of  a  "  luminiferous  ether," 
or  of  some  other  mode  of  interplanetary  existence: 
while  the  physicist,  contemplating  both  the  grand 
mutations  of  the  universe,  and  the  more  intricate  pro- 
cesses of  nature,  gradually  relaxes  his  hold  on  the 
old  principle  of  a  divine  force,  and  in  so  doing  natu- 
rally substitutes  the  new  principle  of  a  natural  force. 
If  the  objective  existence  of  matter  and  force  were  a 
demonstrated  fact,  which  it  is  not,  then  it  might 
rightly  be  said  that  the  investigation  of  the  relations 
existing  between  matter  and  force  formed  an  impor- 
tant object  of  science,  and  possibly  the  result  would 
be  as  manifold  and  as  important  as  those  which  have 
followed  the  geometrical  investigation  of  the  rela- 
tions of  the  triangle  and  circle ;  bat  before  we  can 
determine  the  relations  of  two  or  more  things,  it  is 
necessary,  at  the  outset,  to  possess  certain  axiomatio 
principles  concerning  those  things — which  in  this 
case  we  do  not  possess — otherwise  oar  multiplied 
experiments,  and  theories,  and  reasonings  are,  so  to 
speak,  no  better  than  a  fisherman's  net  cast  forth  in 
order  to  bind  into  one  common  purpose  the  winds 
and  the  currents  of  the  ocean.  If  it  be  replied  that 
the  knowledge  required  concerning  these  two  terms 
is  already  in  our  possession,  I  ask  where  is  it,  and  in 
what  terms  is  it  expressed  P  We  can  pat  all,  and  a 
vast  deal  more  than  all  we  know,  into  the  nine  parts 
of  speech ;  if,  therefore,  the  knowledge  to  which  I 
refer  is  to  be  found  among  us,  let  it  be  forthcoming 
in  the  form  of  definition  or  proposition.  Doubtless 
there  is  a  substratum  both  of  meaning  and  truth 
associated  with  the  terms  matter  and  force,  but  at 
present  the  meaning  is  so  indefinite,  and  the  truth  so 
inextricably  mixed  np  with  error,  that  to  proclaim 
the  relations  between  them  as  constituting  the  grand 
object  of  modern  science,  is  as  humiliating  as  to 
assert  that  "  this  (i.e.,  classification  and  arrange- 
ment) is  all  the  science  attainable"  by  scientific 
work. 

Bnt  what  are  the  objects  of  modern  science  ? 
Fully  recognising  the  great  principles  of  the  sub- 
division of  labour,  I  do  but  restate,  in  other  words, 
the  considerations  laid  down  by  Mr.  Proctor,  in 
affirming  that  it  has  at  least  as  many  objects  as  it 
has  departments.  Modern  science  is  not  one  thing, 
bat  many,  between  some  of  which  there  is,  as  yet, 
no  clearly  established  relation,  either  of  method  or 
of  object.  Some  able  men  of  science  propose  to 
themselves  objects  purely,  yet  legitimately,  practical 
and  commercial ;  while  the  great  ambition  of  others 
is  to  extend  the  bounds  of  physical  knowledge. 
With  the  natural  historian  the  complete  systemisa- 
tion  of  facts  is  the  main  object,  with  some  the  pre- 
vailing motive  is  a  love  of  experiment  and  observa- 
tion, and  the  discovery  of  new  and  interesting  facts  -y 
while  I  dare  say  a  great  many  have  no  definite 
object  at  all  outside  the  particular  work  upon  which 
they  are  engaged.  So  far  I  have  no  quarrel  what- 
ever with  modern  science ;  but  while  believing  in  the 
absolute  necessity  of  the  subdivision  of  scientific 
work,  and,  with  a  few  exceptions,  the  propriety  of 
each  of  its  cultivators  restricting  his  attention  to  his 
own  proper  fields,  I  contend  for  an  extension'  of 
scientific  work,  so  as  to  include  the  ground  now 
occupied  by  the  theological  moralist,  the  meta- 
physician, and  the  political  demagogue.  This 
extension  means  much  more  than  (the  so-called) 
"  social  science,"  which  is  to  be  more  truly  regarded 
as  philanthropy  wearing  the  mask  of  science,  whose 


means  are  external  palliatives,  and  whose  object  is 
not  a  constitutional  cure  so  much  as  immediate  and 
partial  alleviations.  The  extension  I  speak  of  mnst 
be  based  upon  the  fundamental  fact  of  the  unity  as 
well  as  the  duality  of  objective  and  subjective  exis- 
tence, and  that  natural  law  is  a  uniform  straight 
line,  extending,  in  one  direction,  through  our  common 
humanity,  in  the  other  through  the  exterior  physical 
universe  ;  while  its  great  ambition  should  be  to 
succeed  where  Adam  failed,  to  pluck  boldly  from  the 
forbidden  tree  of  knowledge  of  good  and  evil,  and  by 
inculcating  the  habit  of  thinking  rightly,  to  establish 
thereupon  the  power  and  the  habit  of  acting  rightly 
in  all  those  matters  which  most  nearly  concern  ns, 
and  which  in  the  aggregate  constitute  human  wel- 
fare. Compared  with  such  a  purpose,  and  with  such 
a  work,  our  modern  science  is  but  the  merest 
trifling — a  toy-boat  which  the  ordinary  passer-by 
watches  from  the  shore,  whereas  I  would  navo  it  a 
vessel  of  sufficient  capacity  to  carry  within  it  the 
destinies  of  the  human  race. 

Mr.  Proctor  truly  says  that  the  great  majority  of 
scientific  men  are  unequal  to  the  work,  the  nature  of 
which  I  have  roughly  indicated — being,  of  tenor  than 
not,  incapacitated  by  the  exacting  nature  of  their 
own  particular  specialities.  I  go  further  and  affirm 
that  even  those  few— and  so  few  are  they  we  may 
count  them  on  the  fingers — whose  inexhaustible 
intellectual  vigour  is  such  that  thoy  have  not  only 
survived  their  college  honours,  and  conquered  a 
scientific  department,  bnt,  even  thereafter,  have 
wielded  an  imperial  power  in  the  domains  of  general 
knowledge,  are  likewise  at  present  unequal  to  such  a 
work,  the  fault  being  not  so  much  in  themselves  as 
in  their  education,  or  rather  in  that  system  of 
acquiring  knowledge  to  which  their  education  has 
been  conformed.  It  is  true  that  in  one  particular,  at 
least,  in  meteorology— vis.,  dew — the  truth  of  the 
matter  has  been  elicited  from  a'  careful  enumeration 
and  comparison  of  the  facte  of  the  case,  and  without 
any  manifest  reference  to,  or  leaning  upon,  some 
fixed  meteorological  principle ;  but,  when,  as  in  the 
scientific  study  of  weather,  the  facts  to  be  kept  in 
view  are  exceedingly  many  in  number,  and  of  great 
variety  in  kind,  the  inductive  method  becomes 
powerless  ;  I  do  not  say  useless.  But  if  the  recog- 
nised methods  of  science  are  unable  to  deal  with  the 
comparatively  few  and  simple  facts  of  meteorology, 
how  mnch  less  able  must  they  be  to  drive  the  crea- 
tive rays  of  truth  through  that  chaos  of  facts  which 
constitute  our  common  experience  !  And  yet  the 
facts  themselves  are  just  as  much  natural  phenomena 
as  are  those  contemplated  by  Dr.  Wells  in  his  theory 
of  dew ;  but  here,  in  the  most  important  of  all  fields 
of  human  research,  so  potent  are  those  elements  of 
disturbance  noted  by  Mr.  Proctor,  and  so  totally 
inadequate  are  his  methods,  that  modern  science,  so 
far  from  being  able  to  generalise,  oannet  even  begin 
the  humble  task  of  enumeration ;  for  having  here 
no  use  for  its  instruments,  it  has  no  law  for  its 
thoughts,  and  is,  therefore,  compelled  to  remain 
speechless,  while  ZadkieKsm  is  everywhere  omnilo- 
quent. 

That  the  extension  of  scientific  work  for  which  I 
contend  is  a  perfectly  legitimate  one  must  be 
admitted  ;  otherwise  modern  science,  viewed  as  a 
system  of  knowledge,  is  something  a  little  worse 
than  an  elaborately  contrived  contradiction  in  terms, 
and,  as  such,  may  indeed  for  a  long  time  continue 
to  twinkle  in  a  firmament  of  lights,  bnt  can  never 
hope  to  disperse  the  general  darkness,  and  to  shine 
forth  upon  the  world  of  thought  as  ita  true  and  all- 
enlightening  sun.  ;  Aletheua. 

Erratum.— In  let.  11277,  and  in  the  quotation 
Get.  11M2),  for  "just,"  in  the  sentence  "just  pro- 
vide us  with  the  prime  elements,"  Ac,  read"  first.'* 


SCIENCE  AND  SCRIPTURE. 

[11436.]— Will  yon  afford  me  space  for  a  few 
remarks  on  the  article  headed  "  Science  and  Scrip- 
tare"  in  your  current  number? 

It  is  unhappily  true  that  Christian  apologists  have 
often  Buffered  their  judgment  concerning  the  Hebrew 
Scriptures  to  be  warped  by  a  "  pre-conceived  notion 
of  their  inspiration.  Bnt  it  is  equally  and  mani- 
festly true  that  many  Bationalist  investigators  (I  use 
the  name  for  convenience,  and  not  as  a  term  of 
reproach)  have  their  judgment  equally  warped  by  a 

§ repossession  against  the  substantial  truth  of  the 
oeuments  in  question.  Surely  both  are  in  error : 
the  fact  that  an  ancient  narrative  has  been  received 
as  true  from  the  earliest  period  to  which  it  can  be 
traced,  down  through  several  thousands  of  years, 
affords  a  fair  presumption  that,  if  it  is  not  all  true, 
at  least  there  is  (ruth  in  it :  and  this  notwithstand- 
ing it  may  contain  marvels  and  miracles  and  even 
undeniable  blunders. 

I  suppose  no  intelligent  believer  in  the  Mosaic 
origin  of  the  Pentateuch  will  serious] v  deny  that  it 
embodies  traditions,  poems,  and  probably  documents 
of  pre-Mosaic  antiquity  ;  or  that  it  contains  inter- 
polations of  a  date  long  subsequent  to  the  entrance 
into  Canaan.  [I  should  much  like  to  see  a  thorough 
investigation  of  the  marks  of  editorship — often 
clumsy  enough— in  the  Hebrew  Scriptures,  under- 
taken by  a  believer  in  their  original  veracity  and 
traditional  antiquity.]    The  documents  lately  dis- 


covered at  Nineveh  seem  strongly  to  confirm  this 
view  of  the  matter,  and  likewise  to  refute  Sir  O. 
Airy 's  theory  of  the  Egyptian  origin  of  the  earlier 

5 rts  of  Genesis.  This  much  at  least  is  certain : 
r.  G.  Smith  finds  reason  to  believe  that  some  poli- 
tical or  social  revolution  took  place  at  Ur  of  the 
Chaldees  about  the  time  when  the  family  of  Terah 
migrated  thence ;  and  that  a  set  of  legends  concern- 
ing the  creation,  the  flood,  the  building  of  Babel, 
Ac.,  were  at  that  time  current  in  Lower  Chaldea  ; 
also  that  these  legends,  though  overlaid  with  gro- 
tesque adornments,  run  wonderfully  parallel  to  the 
simple  stories  in  the  first  ten  chapters  of  Genesis. 
It  is,  I  think,  a  fair  inference  that  these  ten 
chapters  embody  the  oldest  and  simplest  extant 
form  of  these  legends— that  they  were  brought  from 
Chaldea  and  not  originally  from  Egypt,  and  that 
they  were  the  family  heritage  of  the  children  of 
Abraham. 

Permit  me  now  to  remark  on  your  observations 
relative  to  the  "  two  totally  distinct  and  contradic- 
tory accounts  of  "  the  Creation.  That  the  accounts 
are  distinct  would  be  admitted  by  every  intelligent 
reader ;  that  they  are  contradictory  is  by  no  means 
so  easy  to  prove  as  to  assert.  As  to  the  earlier 
narrative,  the  merest  tyro  in  Hebrew  must  know 
that  it  does  not  ascribe  the  Creation  to  "  The  Gods ;" 
Elohim,  which  by  itself  might  very  well  stand  for 
"  The  Great  Powers,"  is  throughout  the  narrative 
used  with  the  singular,  not  the  plural  verb ;  it  is 
6ara  elohim,  God-created,  not  bar'u  elohim,  the 
powers  created ;  and  in  like  manner  yomer,  not 
yom'ru,  said ;  wayaghas,  not  way agh'su  and  made ; 
wauikra,  not  wayikr'u,  and  called.  Man  is  not 
made  "  in  the  image  of  the  Gods,"  but  b'tsalmo, 
in  his  image,  not  b'tsalmam,  in  their  image.  So 
there  is  not  inconsistency  between  this  and  the  fact 
that  the  later  story  "  speaks  of  man  as  created  by 
one  God,  Jehovah.  In  fact,  throughout  the  later 
story  the  ordinary  form  of  the  Divine  name  is 
Jehovah  Elohim ;  in  perfect  accord  with  the  familiar 

Sausage  in  Deut.,  chap.  6,  v.  i.,  "  Hear,  O  Israel, 
ehovah  Elohaynu  is  one  Jehovah." 

It  is  not  true  that  in  the  earlier  narrative  the 
author  speaks  of  a  solid  firmament  dividing  the 
waters.  The  LXX.  does  indeed  speak  of  a  ttereoma, 
but  the  Hebrew  word  is  ragiagh,  stretching  out — 
equally  applicable  to  the  atmosphere.  If  onoe  the 
element  of  time  be  eliminated,  and  the  six  days  be 
regarded  as  representative  of  so  many  stages  in  the 
development  of  the  world,  there  is  indeed  a  wonder- 
ful agreement  between  this  older  narrative  and  what 
modern  science  has  taught  as  to  believe  would  have 
been  the  aspect  of  the  world  if  it  could  have  been 
viewed  by  a  pre- Adamite  philosopher.  And  to  me, 
if  it  be  only  conceded  that  there  is  a  Supreme  Being 
who  could,  if  it  pleased  Him,  reveal  the  process  of 
creation  to  a  mortal — it  seems  far  less  incredible 
that  he  should  have  done  so  by  a  series  of  visions 
(as  suggested  in  McA  us  land's  "  Sermons  in  Stones  ") 
than  that  a  "  story  "  like  the  first  chapter  of  Gene- 
sis should  have  been  invented  in  an  unscientific  age, 
and  have  been  afterwards  found  so  closely  con- 
formable to  the  facts  which  science  has  revealed. 

The  second  narrative  of  the  Creation,  with  which 
that  of  the  Fall  is  inseparably  united,  has  in  it. 
evidently,  so  mnch  of  allegory  that  we  may  well 
chum  to  be  excused  from  harmonising  all  its  details 
with  hard  physical  fact.  Still,  mnch  that  seems 
contradictory  may  be  got  rid  of  if  we  suppose  that 
"  Adam  "  in  the  older  story  denotes  mankind  in 
general,  and  in  the  later  an  individual  progenitor 
either  of  the  whole  species  or  of  the  Caucasian  race. 
The  well-known  phenomena  of  dreams  suggest  that 
the  incident  of  the  rib — in  the  mind  of  the  narrator 
— passed  only  in  a  vision  ;  and  if  so  it  was  admirably 
adapted  to  teach  some  of  the  moral  lessons  with 
which  the  whole  narrative  abounds ;  and  on  this 
supposition  the  forming  (yiteer,  not  bara  nor 
ghatah)  of  the  animals  after  man  may  be  recon- 
ciled with  the  older  record.  Still,  being  confessedly 
in  the  region  of  allegory,  a  solution  of  every  appa- 
rent inconsistency  is  not  to  be  insisted  on. 

With  regard  to  the  elimination  of  the  miraculous 
element  from  the  narratives  of  the  Exodus  and 
journey  through  the  wilderness,  no  doubt  this  is 
possible  at  the  expense  of  the  narrator's  good  faith. 
Certainly  the  writer  of  Exodus  meant  us  to  believe 
that  supernatural  incidents  actually  occurred  ;  and 
if  Sir  G.  Airy  is  so  fully  determined  to  reject  all 
Divine  interference  in  the  affairs  of  the  Hebrew 
nation  as  to  believe  that  "  inquiring  of  God  "  was 
"devised  by  the  priests  as  a  means  of  increasing 
their  emoluments, '  I  cannot  see  why  he  might  not 
just  as  well  extend  the  principle  and— like  another 
recent  author  of  the  same  school — ascribe  "The 
Scene  at  Mount  Sinai "  to  priestcraft  as  well. 

A  Christian. 

BUTTER- MAKING, 
f  11437.]— Lit  "  Plongbman  "  (letter  11264,  page 
514)  add  to  his  cream ,  before  churning,  from  two  to  four 
tablespoon  full  of  good  vinegar  per  gallon  of  cream. 
The  vinegar  according  to  richness  of  cream,  batter 
will  be  made  within  20  minutes.  This  has  been 
tried  for  years  within  the  tropics.  Wash  extra  well 
after  the  batter  is  made.  O.  W.  W. 
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BIB  G.  A  TRY  ON  THIS  BABLY  HBBBBW 
SCRIPTURE  8  —  AN  EXPLANATION 
CLAIMED  ON  A  CERTAIN  ASSUMP- 
TION—TELESCOPIC  VI8ION-I  LYR^J 
—n  ANDROMEDiE— APPEAL  TO  AN 
AMERICAN  READER— THE  RECENT 
HOT  WEATHER  —  EUCLID'S  ELE- 
MENTS— SUNSTROKE  OR  WHAT  P 
[11438.j-^It  appears  to  me  that  erroneous  ideas 
of  Sir  G.  Airj'B  recent  work  on  the  earlier  Hebrew 
Scriptures  might  be  conveyed  by  your  reviewer's 
remarks  on  the  "almost  touching  grandeur"  of 
the  courage  displayed  by  the  Astronomer  Royal ; 
and  I  cannot  but  think  that  Sir  G.  Airy  himself 
must  have  been  a  good  deal  surprised,  and  perhaps  a 
little  amused,  to  learn  that  he  had  thus  distin- 
guished himself.  There  is  only,  so  far  I  can  see, 
one  passage  throughout  the  work  (if  the  preface 
can  be  regarded  as  part  of  the  work)  which  suggests 
that  an  effort  of  courage  was  required  on  Sir  G. 
Airy's  part  to  publish  views  which  he  has  long 
entertained.  It  Bounds  strangely  in  1876  to  hear 
the  publication  of  Dr.  Donaldson's  "Book  of 
Jasber"  described  as  a  recent  public  event;  and 
even  the  publication  of  Colenso's  book  on  the 
Pentateuch,  though  following  the  former  book  by 
many  years,  can  hardly  be  regarded  as  recent. 
If  the  publication  of  Sir  G.  Airy's  book  has  been 
waiting  since  these  "  recent  events  "  for  any  other 
-cause  but  want  of  leisure  to  get  the  book  ready  for 
use,  it  would  fairly  be  inferred  that  there  had  been 
some  anxiety  as  to  the  result.  But  I  apprehend 
that,  to  a  man  of  Sir  G.  Airy's  courage,  it  seemed  a 
small  thing  to  brave  the  petty  thunders  of  parish 
pulpits,  or  the  dislike  of  persons  who  can  be  affected 
by  them.  The  Astronomer  Royal  did  an  infinitely 
more  courageous  thing  when  he  published  a  full 
account  of  the  discovery  of  Neptune,  many  circum- 
stances of  which  must  have  occasioned  lasting 
regret  in  his  mind.  The  man  capable  of  that  would 
not,  at  the  time  when  most  of  his  work  on  the 
Hebrew  Scriptures  was  written,  have  feared  much 
to  express  his  ideas  about  the  earlier  Hebrew 
writings.  Nor  can  I,  like  your  reviewer,  find 
special  proof  of  courage  in  the  fact  that  Sir  G. 
Airy's  book  has  appeared  at  a  time  when  a  writer 
in  the  Qxtarterly  Review  can  deliberately  say :  "  It 
has  been  found  that,  far  from  being  upset  by  scien- 
tific inquiry,  the  Bible  acoount  of  the  Creation 
accords  in  a  very  remarkable  manner  with  modern 
disooveries."  The  really  characteristic  feature  of 
Sir  G.  Airy's  book  is  not,  I  think,  any  tone  of  self- 
sacrificing  devotion  to  the  cause  of  truth,  but  the 
exceeding  coolnoss  with  which  the  author  expresses 
the  truth  as  he  sees  it.  This  is  perfectly  refreshing 
in  these  days,  when  nine-tenths  of  our  speculative 
and  philosophic  writers  seem  to  be  in  a  state  of  con- 
stant anxiety  as  to  the  opinion  of  their  readers .  A  t  the 
very  outset  (though  probably  the  preface  was  written 
last),  Sir  G.  Airy,  in  the  coolest  possible  manner, 
puts  on  one  side  a  prejudice  which  every  orthodox 
reader  is  bound  to  entertain ;  and  he  does  this,  more 
»uo,  while  ostensibly  saying  he  will  do  nothing  of 
the  sort.  Every  one  remembers  De  Morgan's  remark 
that  Airy's  way  of  "expressing  no  opinion  about 
meteorological  observations  amounted,  in  reality, 
to  the  expression  of  a  very  strong  opinion."  Observe 
how,  in  the  following  passage,  he,  in  like  manner, 
says  a  great  deal  where  he  "  has  nothing  to  say." 
"  In  regard,"  Bays  he,  "  to  the  general  tone  of  these 
notes,  I  will  first  remark  that  I  have  nothing  to  say 
on  the  subject  of  verbal  inspiration.  With  those 
who  entertain  that  doctrine  I  can  have  nothing  in 
common."  This  is  perfect  in  its  way.  "  Nor  do  I 
recognise,"  he  proceeds.  "  in  the  professedly  his- 
torical accounts  any  other  inspiration  which  can 
exempt  them  from  the  severest  criticism  that  would 
be  applicable  to  so-called  profane  accounts,  written 
under  the  same  general  circumstances,  and  in  the 
same  countries."  Two  other  remarks  in  the  preface 
deserve  special  attention.  The  first  runs  as  fol- 
lows:— "I  attach  no  importance  to  the  citations 
in  the  New  Testament  of  names  and  events  recorded, 
or  supposed  to  be  recorded,  in  the  Hebrew  Scrip- 
tures ;  beyond  this,  that  the  accounts  to  which 
allusion  is  made  were  probably  familiar  to,  and 
were  received  by,  the  persons  to  whom  these  cita- 
tions were  addressed."  The  other  runs  thus  : — "  It 
is  scarcely  necessary  to  say  that  I  regard  the  osten- 
sible familiarity  of  the  historian  with  the  counsels 
of  the  Omnipotent  as  mere  Oriental  allegories, 
expressing  the  religious  profession  of  the  writer, 
but  possessing  no  other  claim  to  attention."  This 
view,  which  Sir  G.  Airy  deems  it  "scarcely  neces- 
sary to  indicate,  Bhould  indeed  require  no  enforce- 
ment, and  should  be  specially  favoured  by  Biblical 
apologists ;  yet  this  view  would  by  many  of  the 
orthodox  be  regarded  as  a  most  obnoxious  heresy. 
The  account  given  in  the  first  chapter  of  Genesis 
Sir  G.  Airy  regards  as  "  the  production  of  a  writer 
who  seems  to  possess  an  acquaintance  with  natural 
history,  and  might  almost  be  suspected  of  knowing 
some  facts  in  geology  ;  but  bis  astronomy  is  greatly 
:~  Tror."  Although  the  book  contains  reasoning 
1  many  even  of  the  more  advanced  will  not 
vith,  it  deserves  special  commendation  for  the 
i,  or  rather  the  coolness,  of  its  tone.  Undue 


earnestness  of  tono  is  as  great  a  defect  in  works 
intended  to  give  a  philosophic  account  of  matters 
as  the  expression  of  angry  feelings  towards  persons 
in  power  in  works  intended  to  inculcate  self- 
respect. 

Possibly  Mr.  Thrustans  does  not  understand  that 
"  F.  R.  A.  S."  and  I,  in  inviting  him  to  explain  or 
substantiate  his  assertion  that  rival  astronomers 
have  quarrelled  over  Government  loaves  and  fishes, 
have  simply  acted  as  is  customary  in  dealing  with 
gentlemen  (using  the  word,  as  Twemlow  hath  it, "  in 
the  sense  in  which  the  degree  may  be  attained  by 
any  man  ").  Let  me  point  out  why,  on  this  assump- 
tion, we  consider  ourselves  entitled  to  an  explana- 
tion. It  is  to  be  remembered  that  there  have  been 
many  references  in  these  columns  to  the  desire  of  a 
few  persons  that  certain  salaried  offices  should  be 
created  by  Government.  It  has  so  chanced  that  the 
pecuniary  assistance  thus  applied  for  has  been  de- 
manded on  behalf  of  a  quasi-astronomical  purpose, 
and  by  persons  who  may  by  courtesy  be  called 
astronomers ;  so  that  most  readers  of  the  English 
Mechanic  will  conclude  that  it  is  to  these  claims  Mr. 
Thrustans  refers,  and  will  understand  him  to  mean 
that  there  have  been  paltry  squabbles  among  astro- 
nomers over  these  particular  loaves  and  fishes.  It 
is  auite  possible  that  Mr.  Thrustans,  writing 
carelessly,  may  have  simply  meant  that  certain 
astronomers  hare  tried  to  get  these  loaves  and 
fishes,  while  other  astronomers  hare  resisted  the 
attempt,  just  as  one  might  carelessly  speak  of 
"squabbles  between  citizens  and  marauders  over 
a  purse,"  meaning  only  that  certain  citizens  had  re- 


la  tely  the  subject  of  discussion.  The  difficulty  0f 
seeing  the  companion  of  Bigel  with  small  apertures 
depends,  not  on  its  minuteness,  but  on  the  bright- 
ness of  Bigel.  It  may  be  remarked  in  passing  fiat 
the  sentence  quoted  by  "  F.  R.  A.  S."  doe*  cot 
appear  in  the  third  edition  of  Webb's  "Celestial 
Objects,"  the  star  having  since  been  seen  by  Burn- 
ham  with  a  smaller  aperture.  It  b  clear,  from 
"  F.  R.  A.  S.'s  "  last  letter  on  this  subject,  that  crar 
present  views  are  not  widely  different.  In  reply  to 
"W.  G.  P.'s"  remarks  on  Mr.  Burnhsm'i  letter 
(11114,  p.  386),  I  aaid  Mr.  Burn  ham  really  referred 
"  to  the  permanent  value  of  Mr.  Dawes's  ryste- 
matio  observations  of  double  stars,  not  to  anything 
relatively  so  unimportant  as  seeing  faint  stars. 
Mr.  Burnham  has  sinoe  confirmed  this  interpreta- 
tion of  his  words  ;  and,  in  expressing  concurrence 
with  Mr.  Burnham,  "  F.  R.  A.  8."  notes  the  small 
importance  of  merely  seeing  minute  points  of  light, 
and  admits  the  possibility  that  an  untrained  ob- 
server would  probably  beat  two-thirds  of  our  most 
eminent  astronomers  in  picking  np  such  points.  Is 
torn  I  most  express  my  hearty  concurrence  with 
him  in  condemning  the  advertisements  for- 
merly "  warranting  performances  by  cheap  tele- 
scopes which  even  first-class  instruments  of  the  same 
dimensions  could  only  accomplish  when  used  by 
persons  of  exceptionally  acute  vision.  And,  by  the 
way,  I  would  ask  Fellows  of  the  Astronomical 
Society  how  they  like  the  way  in  which  one  of  their 
number  is  employing  the  name  of  the  society  ?— 
according  to  Messrs.  S.  and  B.  Solomons,  who 
state  that  "  all  their  object-glasses  are  tested  by  the 


sisted  the  attempts  of  Pickpurse  and  Co.  But, 
though  this  may  nave  been  Mr.  Thrustans'  meaning, 
it  is  not  the  true  meaning  of  his  words.  Accord- 
ingly he  is  invited  by  persona  who  took  part  in 
resisting  what  they  certainly  regard  as  an  unfair 
claim  upon  Government,  to  explain  his  words,  or,  if 
he  intends  them  to  bear  their  natural  meaning,  to 
substantiate  his  charge.  We  make  this  request,  of 
course,  on  the  assumption  that  he  is  acquainted 
with  the  ideas  customary  among  men  of  honour  in 
such  matters.  We  have  a  right  to  do  so,  not 
only  because  we  are  among  those  against  whom 
his  attack  appears  to  be  directed,  but  also  because, 
for  aught  we  can  certainly  know,  Mr.  Thrustans 
may  be  acquainted  with  facts  implicating,  in  his 
opinion,  some  one  or  other  of  those  who  have  been 
associated  with  us  in  onr  opposition  to  the  schemes 
referred  to.  His  charge  being  very  vague,  our 
claim  is  not  invalidated  by  the  possibility  that  he 
may  refer  to  "  paltry  squabbles  over  Government 
loaves  and  fishes"  among  rival  astronomers  who 
have  not  been  associated  with  us,  but  the  reverse. 
I  can  scarcely  suppose  these  have  yet  fallen  out  in 
this  way;  but,  whether  they  have  or  not,  Mr. 
Thrustans  should  explain  his  meaning.  Should  he 
decline  or  omit  to  do  so,  all  who  hear  of  the  matter 
will  perceive  that  the  assumption  above  mentioned, 
on  which  "  F.  R.  A.  S."  and  I  tacitly  based  our  re- 
quest, was  unfounded.  In  that  oase,  of  course,  his 
assertions  about  that  or  any  other  matter  would  no 
longer  be  worth  noticing. 

It  does  not  appear  to  me  that  the  sentence  quoted 
by  "  F.  R.  A.  S.f*  (letter  11388,  p.  610)  from  Webb's 
"  Celestial  Objects  for  Common  Telescopes  "  bears 
specially  on  the  kind  of  visual  power  which  was 


Rev.  W.  O.  Williams,  F.R.A.S.,  a  copy  of  whose 
certificate  is  given  with  each." 

In  reply  to  Mr.  David  Simms  (let-  H344,  p.  586). 
I  may  remark  that  the  fainter  stars  added  to  his  new 
diagram  are  not  so  satisfactorily  identified  with 
stars  shown  in  my  chart  as  those  before  shown ;  do 
doubt  because  of  their  faints  ess  and  the  consequent 
difficulty  of  rightly  mapping  down  their  place.  Pro- 
bably it  may  be  well  now  to  send  you  a  oopy  of  this 
chart.  The  stars  shown  here  were  for  the  most  part 
detected  with  a  telesoooe  by  Fits,  of  New  York, 
having  an  aperture  of  6}in. ,  but  about  fifty  of  then 
were  seen  with  the  aperture  reduced  to  about  Sin. 
Suoh,  at  least,  was  the  recollection  of  Mr.  Bassnstt, 
the  gentleman  who  gave  me  the  chart.  It  mutt  be 
remembered  that  he  observed  in  the  clear  air  of 
western  America,  where  the  full  moon  at  midnigkt « 
seen  on  deep  black  sky.  His  telescope  was  ooe  « 
singular  excellence.  Yet  I  think  his  memory  man 
have  deceived  him,  and  that  not  nearly  so  many  of 
the  stars  here  shown  could  be  seen  except  with  the 
full  power  of  the  instrument.  I  may  remark  that 
I  am  not  certain  about  the  relative  brightness  of  the 
stars  in  this  chart,  as  my  copy  has  simply  been 
pricked  off  from  the  original  map.  I  have  bee 
shown  only  six  gradations  of  siae — first  the  two 
stars  of  >|  and  the  larger  of  u  j  next  the  smaller  mpj 
thirdly,  9*5  (which  is  seen  on  the  right  siirrooDdrt 
by  a  family  of  small  stars) ;  fourthly,  some  wtaon 
seem  intentionally  marked  by  larger  pin-hoJei  tnsn 
the  rest ;  fifthly,  of  those  which  remain,  »U  woa? 
numbered  in  the  chart;  and,  lastly,  those  whie* 
remain.  Whether  these  gradations  can  be  indicated 
in  a  wood  drawing  I  do  not  know. 

I  should  judge  that  Mr.  Ward  wool*  be  ahto. 
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under  favourable  conditions,  to  see  tbe  Debilissima 
with  2in.  of  aperture  and  the  fifth  star  of  the 
trapezium  with  2Jin.  But  it  would  be  hopeless  of 
ninety-nine  observers  ont  of  a  hundred  to  look  for 
those  delicate  objects  with  smaller  apertures  than 
3in.  and  3iin.  respectively.  Mr.  Webb  mentions 
that  Holden  has  seen  several  stars  besides  the  Debil- 
issima with  three  inches  aperture,  but  whether  he 
means  the  English  observer  of  that  name  or  Prof. 
Holden  of  the  Washington  Observatory,  does  not 
appear  - 

A  valued  friend,  a  practised  observer,  writes  me 
that  with  his  excellent  5in.  telescope  he  saw  w 
Andromedte,  to  all  appearance  divided,  on  one 
remarkably  fine  observing  night  lately,  and  that  a 
friend  of  hiB  saw  the  same ;  but  he  is  unwilling  to 
mention  the  observation  in  these  columns  lest  his 
experience  should  be  derided  among  "  miraculous  " 
observations.  However,  there  is  nothing  absolutely 
miraculous  in  the  observation,  as  a  4iin.  Cooke  has 
elongated  yj.  The  formula  for  separating  power  of 
telescopes  would  indeed  put  *j  beyond  the  range  of 
a  Sin.  0.  G.,  but  this  formula  is  based  on  observa- 
tions made  under  average  atmospheric  conditions, 
and  the  diffraction  image  of  a  star  is  probably 
reduced  under  exceptionally  favourable  conditions, 
below  the  dimensions  assigned  by  the  formula. 

It  would  be  a  pity  if  many  like  my  friend  should 
be  deterred  from  describing  their  experiences  ;  even 
when  an  observer,  aHd  especially  when  a  practised 
observer,  is  deceived,  a  useful  lesson  is  taught,  and 
the  Bearch  for  the  cause  of  error  is  instructive. 

I  may  remark  here,  that  a  gentlemen  whom  I  had 
the  pleasure  of  meeting  in  1873,  in  Hartford,  Conn., 
described  to  me  some  most  interesting  observations 
which  he  has  made  upon  the  stars,  moon,  Ac., 
which  I  trust  he  will  bo  persuaded  to  describe  for 
the  benefit  of  our  readers.  I  write  this  as  an  appeal 
to  him  to  do  so,  as  I  know  he  reads  the  English 
Mechanic.  He  informed  me  early  in  the  present 
year  that  be  had  obtained  since  our  former  meeting 
a  9in.  telescope,  by  Alvan  Clark,  which  is  probably 
the  best  telescope  of  that  size  yet  made  by  Clark, 
which  is  saying  a  good  deal,  and  will  be  held,  by 
not  a  few,  equivalent  to  the  statement  that  it  is  the 
best  telescope  of  that  size  in  the  world.  My  second 
meeting  with  this  gentleman,  by  the  way,  took  place 
under  rather  singular  circumstances.  I  was 
lecturing  at  Springfield,  Mass.,  and  had  occasion  to 
cite  the  confirmation  by  this  gentleman  of  my  own 
observation,  that  the  floor  of  Plato  does  not  really 
darken  as  lunar  midday  approaches,  the  supposed 
darkening  being  only  an  optical  illusion.  It  bo 
chanced  that  be  was  one  of  the  andience.  (The 
caustic  reader,  if  we  have  any,  may  here  note  men- 
tally that  it  was  indeed  a  singular  circumstance, 
that  one  who  had  already  attended  a  lecture  of  mine 
in  1873,  should  be  found  again  among  my  auditors.) 
Fortunately  my  memory  had  retained  a  correct 
recollection  of  his  former  account.  He  said  that 
with  his  more  powerful  telescope  he  had  repeated  the 
observation  still  more  satisfactorily.  Amongst  other 
interesting  statements  he  made  was  one  relating  to 
Linne.  By  an  ingenious  application  of  the  theory 
of  probabilities,  taking  as  his  basis  one  hundred 
observations  by  Beer  and  Madler,  of  similar  objects, 
he  showed  that  it  was  practically  certain  there  had 
been  a  noteworthy  change  in  that  crater.  I  trust  he 
will  note  these  remarks  of  mine,  and,  when  occasion 
serves,  communicate  his  observations  to  these 
columns.  I  should  have  written  to  this  effect  before, 
but  hoped  my  verbal  appeal  would  have  been  suc- 
cessful. 

In  letter  11355,  p.  588,  Mr.  W.  J.  Lancaster 
remarks  that  he  never  read  the  thermometer  80 
degrees  at  7  before,  and  never  remembers  the  ther- 
mometer in  sun  over  100°,  manifestly  referring  to  7 
o'clock  observations.  Mr.  Thrustans  remarks  on 
this  (let.  11400,  p.  611),  that  probably  Mr.  Lan- 
caster will  be  surprised  to  be  informed  that  the  said 
temperature  exceeded  100°  on  several  days  during 
the  month  of  February  last.  This  is  a  very  astound- 
ing statement  indeed,  the  sun  being  below  the 
horizon  at  7  in  February.  I  think  meteorologists  do 
not  usually  take  into  account  a  circumstance  I 
pointed  out  several  years  ago  in  the  Observer,  when 
commenting  on  the  exceedingly  dry  summer  of  1868 
(I  think  it  was),  the  fact — namely,  that  there  are 
three  typical  forms  of  July  weather  in  this  country, 
depending  on  the  manner  in  which  the  prevalent 
south-westerly  winds  carry  over  the  moisture-laden 
air  from  the  Atlantic.  This  air  may  either  be 
carried  at  such  a  height  that  the  aqueous  vapour  is 
in  the  main  condensed  when  it  reaches  the  British 
Isles,  in  which  case  we  have  rainy  weather ;  or  the 
moist  air  may  pass  higher,  in  which  case  there  is 
rainy  weather  on  the  Scandinavian  peninsula  or  farther 
east,  and  we  have  very  hot  weather,  the  nights  being 
warm  because  of  the  power  of  the  moist  air  over- 
head in  checking  the  radiation  of  the  heat  received 
during  the  day  ;  or  lastly,  the  moisture  may  be 
condensed  before  it  reaches  ns,  in  which  case  wo 
have  dry  hot  weather,  but  cool  nights,  and  much 
rain  falls  over  the  Atlantic.  The  last  was  what  hap- 
pened in  1868,  and  is  unusual.  I  have  not  paid  much 
attention  to  the  weather  records  for  Europe  this 
year,  but  should  think  it  likely  that  there  has  been 
a  good  deal  of  rain  in  the  north  or  north-eastern 


parts  of  Europe,  for  the  warm  nights  during  July 
and  the  early  part  of  August  indicate  an  npper 
stratum  of  moisture-laden  air. 

Can  any  one  tell  me  whether  any  publisher  now 
issues  a  complete  edition  of  Euclid,  including  his 
"  Data '("  The  volume  from  which,  when  I  was  a 
boy  of  twelve,  I  read  my  Euclid,  was  about  twice 
the  size  of  Pott's  Euclid,  and  a  great  deal  of  matter 
now  omitted  was  exceedingly  interesting. 

I  observe  a  letter  by  "  J.  H.  E."  (11358,  p.  589), 
opening  with  the  remark  that  he  has  read  my 
remarks  on  his  former  letter.  I  made  only  one 
remark  on  that  letter — viz. ,  that  his  case  is  hopeless. 
I  have  only  read  the  first  two  lines  of  his  last  letter. 
One  must  draw  the  line  somewhere,  even  with  para- 
doxists.  Richard  A.  Proctor. 


INEQUALITIES  IN  THE  MOTION  OP 
THE  MOON— WONDERFUL  VISION. 

[11139.1 — The  term  multiplied  by  2-,  to  which 
'«  W.  C.  E."  takes  exception  (letter  11391),  is  that 

which  is  introduced  by  the  term  —  -r         s-,  which 

4    f  iJ 

occurs  in  that  part  of  R  which  is  due  to  the  disturb- 
ing force  of  the  sun, and  it  is  absolutely  necessary  to 
take  it  into  account  even  for  a  first  approximation, 
whether  in  the  case  of  Venus  or  the  ellipticity  of  the 
Earth.  The  value  of  the  term  in  the  latitude,  which 
corresponds  to  the  long  inequality  must  first  be 
found,  and  this,  combined  with  k  sin.  (9  —  •/),  wilj 
produce  a  term  of  the  form  required.  "  W.  C.  E." 
may  easily  ascertain  the  truth  of  this  by  going  over 
for  himself  the  calculation  of  the  term  owing  to  the 
ellipticity,  and  then  by  comparing  with  this,  step  by 
step,  the  procesB  for  finding  the  other,  I  think  he 
will  find  the  result  which  I  sent  to  be  in  the  main 
correct. 

With  regard  to  the  long  inequality  of  1,912  years, 
I  find  that  the  principal  term  in  it  will  only  amount 
to  33".    The  analytical  expression  for  it  is 

JgL„p-«3(A  +  a<i-  A)     t\  e 

where  »  is  the  number  of  years  in  the  inequality,  and 
A  is  the  co-efficient  of  cos.  (tfj  —  0;)  in  The 
values  of  A  and  n  dm  A,  according  to  my  calcula- 
tions, are  6,682  and  135,808  respectively ;  using 
these  values  the  amount  will  be  as  above. 

With  regard  to  the  supposition  of  an  intra- 
mercurial  planet,  of  course  nothing  certain  can  be 
said  either  of  its  size  or  the  elements  of  its  orbit 
until  we  know  better  what  perturbations,  whether 
of  the  moon  or  of  Mercury,  remaiu  to  be  accounted 
for.  Even  Mercury  is  seldom  seen  with  the  naked 
eye,  and  perhaps  a  planet  at  less  than  half  the  dis- 
tance would  never  be. 

In  answer  to  "  N."  I  may  say  that  I  obtained  the 
divisor  c1  —  pz  by  successive  approximations,  and 
that  the  result  may  also  be  verified  by  the  "  varia- 
tion of  parameters."    The  first  approximation  gives 

1  —  p",  the  next  1  —  -  m"  —  »-,  the  next  1  —  T  m2 

225  - 
—        m3  —  v",  and  bo  on.    In  fact,  we  form  a 

series  of  1  —  '—  in-  —  &c,  which  is  identical  with 

that  for  c",  and  is  formed  nearly  in  the  same  manner. 
In  ordinary  cases  a  sufficient  value  of  the  divisor  for 

an  approximate  value  will  be  1  —  —  m':  —  p",  but 

in  the  present  instance  this  will  not  be  sufficient,  for 
it  would  give  a  positive  result,  whereas  the  more 
correct  value — namely,  c-  —  p- — gives  a  negative 
one.  In  letter  11394  Mr.  Franks  considers  it  as 
"  simply  absurd"  to  say  that  the  Debilissima  are  to 
be  seen  with  a  2Jin.  telescope.  "Linea,"  however, 
saw  the  brighter  of  them  steadily  with  a  2{  stop  on 
a  43  telescope,  and  therefore  there  is  certainly 
nothing  absurd  in  the  supposition  that  he  could 
glimpse  them  with  a  2\va.  telescope.  We  have  lately, 
however,  had  accounts  not  only  of  these  stars  but 
of  others  considerably  fainter  being  Eeen  with  such 
a  telescope ;  and  when  we  bear  in  mind  that  the 
same  observer  who  saw  them  wrote  to  the  English 
Mechanic  in  October  last  saying  that  he  could  only 
"  see  by  glimpses"  the  8m.  star  in  the  trapezium,  it 
implies  an  improvement  of  eyesight  which  really  is 
nothing  short  of  miraculous.  W.  O.  P. 


LUNAR  INEQUALITIES. 

ril440.]— Your  correspondent,  "  W.  C.  E.,"  has 
misunderstood  the  purport  of  my  former  communi- 
cation, which  was  not  how  he  would  compute 
inequalities  in  the  lunar  motion  of  the  nature  of 
those  in  question,  but  how  he  had.  In  a  former 
letter  "  W.  C.  E."  stated  he  had  computed  the 
inequalities,  having  for  its  argument — 
(2  -  2u  -  c)nt. 

What  I  wished  to  know  was,  how  he  had  done 
this — that  is  to  say  by  what  method,  and  to  what 
extent  in  that  method ?  My  reason  for  asking  is 
that  thiB  equation  involves  certain  difficulties  and 
peculiarities  which  it  struck  me  your  correspondent 
had  entirely  overlooked.  Again  has  your  corre- 
spondent, ''  W.  C.  E.,"  considered  only  that  portion 


of  the  same  form  as  tbe  solar  perturbations  :  or  has 
he  also  considered  the  portion  depending  on  the 
powers  of  thn  ratio  of  the  mean  distances  of  Jupiter 
and  the  sun  (or  earth)  ? 

"  W,  C.  E."  has  referred  to  the  difficulties  in  the 
way  of  computing  the  terms  depending  on  the  action 
of  Venus  on  the  earth  ;  but  it  is  by  no  means  certain 
that  the  terms  depending  on  the  planets  Saturn  and 
Jupiter  may  not  give  rise  to  far  more  serious  diffi- 
culties. In  the  terms  depending  on  Venus  it  is  the 
ratio  between  the  mean  distances  of  the  earth  and 
Venus  being  so  near  unity  which  gives  rise  to  the 
principal  trouble.  It  is,  in  fact,  not  certain  by  any 
means  that  tbo  expansion  involving  these  ratios 
employed  by  Delaunay  is  really  convergent.  Hansen , 
it  is  known,  put  no  faith  in  Delaunay'9  results  on 
this  account. 

In  considering  the  perturbations  due  to  Jupiter, 
and,  to  a  less  extent,  those  of  Saturn,  the  difficulties 
which  arise  will  not  be  the  less  serious,  even  though 
arising  from  a  different  source. 

In  sketching  out  a  course  which  might  be  pursued 
in  determining  these  inequalities,  I  fear  yoar  corre- 
spondent has  lost  sight  of  what  is  practicable  in 
what  is  theoretically  desirable.  His  sketch  is  too 
brief  to  allow  of  his  real  intention  being  gathered, 
but  as  far  as  can  be  seen  his  method  would  involve 
immense  labour  if  carried  as  far  as  desirable. 

The  method  of  variation  of  arbitrary  constants  is, 
in  the  presont  state  of  analysis,  inapplicable  to  the 
lunar  theory  when  the  extent  it  has  to  be  carried  is 
considered.  Delaunay's  method  is  really  indepen- 
dent, though  it  is  true  it  it.  based  on  a  method  which 
supposes  the  constants  in  the  elliptic  motion  to  be 
variable.  But  Hansen's  method  also  suppose* 
certain  of  these  constants  variable,  and  is  as  much 
like  the  system  of  variation  of  parameters,  as  gene- 
rally understood,  as  Delaunay's. 

Finally,  I  would  advert  to  the  form  of  equation 
given  by  "  W.  C.  E."— 

Q  +  («tP]j+Q  =  0, 
dc- 

now  does  "  W.  O.  E."  frame  hi«  equations  so 
that  c  appears  Naturally  as  a  co-efficient  of  y?  Of 
course  it  can  bo  introduced  arbitrarily  as  a  co- 
efficient, but  if  so  it  destroys  the  convergency  of 
some  of  the  terms.  In  every  case,  in  practice,  the 
use  of  e.  involving,  as  it  does,  e  and  y  and  •  (or  «*), 
is  a  nuisance.  Plana'?  and  Cayley's  factor,  J  mr, 
arises  naturally.  Does  c-  do  so  other  than  in  tbe 
method  of  the  variation  of  parameters?  I  trust 
"  W.  C.  E."  will  accept  this  statement  of  my  views 
in  the  cordial  spirit  it  is  written.  N. 


BRILLIANT  METEOR. 

[11 '.H.1— This  evening,  August  21st, at  8.13 1  saw 
one  of  the  finest  meteors  1  have  ever  seen.  It 
commenced  in  Camelopardus,  and  taking  an  exactly 
perpendicular  direction  downwards  disappeared  in 
Lyra?,  about  10'J  from  tbe  horizon.  It  was  of  a 
bluish  white  colour,  and  about  twice  (or  perhaps  a 
little  more  than  twice)  as  bright  as  I  ever  saw  Venus 
at  this  period  of  twilight.  Jupiter  was  of  course 
the  other  side  of  the  heaven?,  but  looking  at  it  after- 
wards it  appeared  very  dull  compared  with  this 
brilliant  object.  It  only  lasted  2  seconds,  and 
appeared  so  near  that  it  was  thought  to  be  a  fine 
firework  by  some  people  near  me. 

Clapham,  August  21.  Harold  John. 


OCCULTATION  OF  SATURN. 

[114421. — Mk.  CafkonJ  is  incorrect  in  stating 
(letter  11347,  p.  587)  that  the  last  previous  occulta- 
tion  took  place  on  the  9th  of  May,  1859.  There 
were  three  occultations  in  1870 — viz.,  April  2<\ 
a.m. ;  July  11,  a.m. ;  and  September  30,  p.m.  I 
was  fortunate  in  seeing  the  last  of  these.  At  that 
time  the  disappearance  of  Saturn  took  place  at  the 
dark  hmb  of  the  moon  ;  but  that  limb  was  invisible. 
No  distortion  of  the  planet  was  perceived  with  a 
29in.  refractor.  At  the  reappearance  of  Saturn 
from  behind  the  bright  limb  of  the  moon  there 
appeared  to  be  a  very  dark  margin  to  the  bright 
edge  of  the  moon,  some  3"  or  4"  broad.  Something 
similar  has  been  seen  by  excellent  observers,  though 
not  at  all  by  occultations  of  planets.  I  am  not 
quite  sure  that  a  satisfactory  explanation  has  been 
given.  T.  H.  Buffham. 

[11443.]— You  a  correspondent,  Mr.  J.  31.  Caprou, 
in  his  description  of  this  phenomenon,  makes  a  mi9- 
tako  in  saying  that  the  last  previous  occnltation  of 
Saturn  occurred  on  the  I'th  May,  1859.  Two  occul- 
tations took  place  in  1870  — on  the  20th  April, 
at  2.55  a.m.,  and  on  the  30th  Sept.,  the  first-named 
under  favourable  weather  conditions,  and,  as  an 
extract  from  my  notes  made  at  the  time  may  prove 
interesting  to  your  astromomical  readers,  I  append 
it.  Note  on  the  occultation  of  Saturn,  20th  April, 
11370  . — The  planet  retained  its  usual  appearance  until 
very  nearly  in  contact  with  tbe  moon  s  bright  limb. 
About  fire  minutos  before  contact  the  appearance  of 
Saturn  underwent  a  considerable  alteration,  and  the 
planet  became  a  dull  lead  colour,  probably  from 
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contrast  with  the  moon's  light.  Saturn  retained  his 
natural  shape  up  to  the  bright  limb  of  the  moon, 
but  when  partially  occulted  became  obviously  dis- 
torted, and  when  only  the  following  ansa  projected 
from  the  moon's  bright  limb  the  ring  became  con- 
siderably enlarged,  presenting  a  much  larger  ellipse 
than  when  seen  a  little  distance  from  the  moon. 
The  phenomena  attending  Saturn's  reappearance 
were  much  affected  by  the  dawn,  which  had  then 
commenced.  On  the  planet's  emerging  from  the 
moon's  dark  limb  there  appeared  to  be  a  very  con- 
siderable distortion  of  the  following  ansa — more  so, 
in  fact,  than  on  immersion,  and  on  complete  separa- 
tion from  where  the  moon's  dark  limb  terminated 
the  edge  of  the  ring  seemed  decidedly  flattened,  pre- 
senting an  appearance  somewhat  as  if  a  piece  had 
been  cut  off.  The  instrument  I  employed  in  this 
observation  was  a  Gregorian  reflector  of  4in.  aper- 
ture, and  magnifying  power  130. 
India  Office,  Aug.  22, 1876.        John  Willis. 


TALE8  OF  COMETS  IN  OUR  MODERN 
"  TIMES  "—THE  DEBUJ88IMA. 

[11444.1 — Ik  modern  times,  quite  as  much  as  in 
ancient,  hot  weather  "  must  be  caused  by  a  comet " 
— at  least,  some  people  think  so.  One  of  the 
favourite  ' '  comet*  is  the  great  nebula  in  Andro- 
meda. In  the  early  part  of  July  a  "  comet "  was 
discovered — to  be  a  "ghost"  in  the  eyepiece  of  a 
gentleman's  telescope.  Now  there's  another  !  A 
gentleman  from  the  "  New  Forest "  writes  to  the 
Timu  on  August  15th  (appeared  in  issue  of  17th)  :— 
"  I  am  much  surprised  to  see  no  notice  in  your 
paper  of  a  comet,  or  meteor  very  much  resembling 
one,  that  has  been  visible,  and  seen  by  several  per- 
sons in  this  place,  at  20  minutes  to  4  a.m.  for  the 
last  two  mornings,  in  a  north-easterly  direction, 
rather  under  the  moon,  which,  we  think,  accounts 
for  the  extraordinary  heat."  Would  that  gentle- 
man "be  surprised  to  know"  that  the  "comet" 
was  only  the  group  of  stars  known  as  the  Pleiades, 
or  Seven  Sistera  ?  Poor  things !  Whenever  are 
people  going  to  leave  off  charging  them  with  in- 
fluencing the  weather?  A  thousand  years  ago  they 
were  charged  with  bringing  rain ;  now  here's  a 
gentleman  mistaking  them  foraoomet,  and  accusing 
them  of  causing  the  hot  weather.  At  the  time 
mentioned  the  Pleiades  were  "  rather  under  the 
moon,"  and  it  was  beginning  to  get  rather  light. 
This  may  partially  account  for  this  gross  mistake. 

Mr.  Ward  has  already  answered  the  query  put  to 
him  by  W.  S.  Franks  (in  Vol.  XXL,  I  think) ;  it 
runs  as  follows :— "  With  4'28in.,  with  2jin.  stop 
(i.e.,  Jin.  more  than  2£in.),  used  with  power  250. 
The  comes  of  Vega  seen  distinctly,  and  the  »  star  of 
the  debilissima  steady ;  the  /  one  glimpsed.  Just 
V  the  pair  two  other  fainter  oomites  were  glimpsed 
(with  full  4-28in.  aperture),  the  four  being  nearly 
equidistant."  As  I  have  before  mentioned,  my 
eyepiece  was  a  single  lens.  Mr.  Ward's  was  pro- 
bably a  double  lens.  This  would  help  to  give  me 
light  almost  equal  to  his. 

In  two  places  in  my  last  letter  (11414,  p.  614) 
6  Leonis  is  printed  for  the  Greek  letter 

Frank  Dennett. 

56,  Engsgate-st.,  Winchester,  Aug.  25. 


REFRACTION— RISING  AND  SETTING 
OF  THE  HEAVENLY  BODIES. 

[11445.  r— I  inclose  sketch  and  description  of  a 
diagram  for  refraction,  and  also  for  the  rising  and 
setting  of  the  heavenly  bodies,  the  only  calculation 
required  being  the  hour  angle  or  distance  of  the 
object  from  the  meridian. 

Describe  a  semicircle,  A  B,  of  any  diameter  (if  for 
observatory  or  night  use  the  larger  the  better,  say 
24  to  30  inches),  from  B  with  a  protractor  lay  off 
the  co-latitude  of  the  place  (the  altitude  of  the 
celestial  equator  above  the  south  horizon) ;  draw  a 
line  from  C  to  D,  and  at  right  angles  to  it  the  pole, 
C  E  (A  E  will  be  the  altitude  of  the  pole).  Divide 
E  D  into  the  90°  (only  every  15°  are  shown  on 
diagram),  and  draw  lines  parallel  to  C  D,  also 
continue  the  division  to  B,  these  lines  are  the  parallels 
of  declination. 

On  every  10°  of  these  describe  a  semicircle  (in 
pencil  only),  and  divide  into  12  parts  (as  shown  at 
Fig.  2),  and  bring  the  divisions  down  at  right  angles 
to  the  diameter;  these  will  be  the  points  at  which  the 
hour  lines  will  pass  through  the  respective  declina- 
tion parallels,  and  draw  the  hour  lines  through 
them. 

Then  divide  B  F  (F  zenith)  into  90°,  and  draw 
lines  parallel  to  the  horizon,  A  B ;  these  will  be 
degrees  of  altitude.  Mark  the  hours  on  horizon ,  A  B, 
where  the  hour  lines  cut  it  from  B  to  A ,  also  the 
degrees  of  the  parallels  of  declination,  and  altitudes 
and  the  refraction  due  to  the  altitude. 

To  use  for  Refraction. — From  the  time  of  meridian 
passage  deduct  the  time  of  observation  if  the  object 
is  east,  and  the  difference  will  be  the  hour  angle  from 
the  meridian  ;  if  west  deduct  the  meridian  passage 
from  time  of  observation ,  and  that  will  the  hour  angle, 
or  deduct  the  sidereal  time  from  the  right  ascension 
of  the  object  if  east;  or  if  west,  the  right  ascension 
from  the  sidereal  time,  the  difference  being  the  hour 
angle. 


Having  the  hour  angle  and  the  declination  of  the 
object,  find  the  point  of  intersection  of  the  two  lines 
on  the  diagram,  and  the  altitude  and  the  refraction 
due  to  the  altitude  is  at  onoe  seen. 

For  Rising  and  Setting.— Having  the  declination  of 
the  object,  see  at  what  hour  that  declination  cuts  the 
horizontal  hour  line,  deduct  that  time  from  the  meri- 
dian passage  for  rising  and  add  to  for  the  setting.  Of 
course  in  the  case  of  the  moon  her  own  orbital  in  B.  A. 
must  be  taken  into  account. 

Example  for  Refraction.— A  star  at  60°  N.  D.  and  8 
hours  from  the  meridian  has  an  altitude  of  30°.  and 
the  refraction  due  to  that  altitude  l'-40  85" 


r>  so'ie 


Example  i  Rising  and  Setting. — A  star  having  30° 
N.  D.  will  rise,  as  seen  from  diagram,  9  hours  before  its 
meridian  passage,  and  set  that  time  after,  which,  de- 
ducted from  or  added  to,  gives  time  of  rising  or 
setting. 

It  is  well  to  make  parallels  of  degrees  of  altitude 
red,"  and  those  of  declination  "black,"  every  5° 
being  a  thicker  line. 

On  a  large  diagram  the  hours  might  be  divided 
into  quarters,  the  hour  lines  being  made  thicker  for 
distinctness.  B.  Broughton. 

SMALL  8TARS  AND  BMALL 

TELESCOPES. 

[11446.]— Ik  reply  to  the  strictures  of  "  Aconite" 
(11317,  August  11, 1876),  on  the  performance  of  my 
4in.  Wray  telescope,  will  he  be  kind  enough  to  say 
whether  "his  telescope  has  ever,  on  any  occasion, 
especially  when  using  high  powers  (65  to  100  to  the 
inch  aperture)  presented  any  of  the  notorious 
miucce  volantes,  spurious  stars,  or  similar  illusive 
appearances  in  the  same  field  of  view  with  the  real 
stars  ?  If  this  should  catch  the  eye  of  our  respected 
authority,  "  F.  R.  A.  S.,"  perhaps  he  would  also 
kindly  say,  for  the  benefit  of  "our"  readers, 
whether  the  best  telescopes  do  never,  on  any  occa- 
sion, exhibit  defects  as  above  described  ? 

My  saying  that  I  possessed  "  very  good  sight " 
was,  perhaps,  an  exaggerated  expression,  as  pos- 
sibly every  second  or  third  adult  under  45  years  of 
age  whom  I  meet  possesses  sight  as  good  for  tele- 
scopic purposes  as  my  own.  As  regards  faint 
objects  visible  in  the  telescope  named,  I  have  cer- 
tainly never  seen  anything  fainter  in  epsilon  Lyra 
than  the  two  Debilissima,  though  I  have  twioe  or 
thrice  suspected  the  existence  of  other  fainter  stars. 
I  find,  however,  that  a  gentleman  who  was  looking 
at  this  asterism  with  my  telescope  on  a  clear  but 
not  "brilliant"  night  about  ten  days  ago,  and 
afterwards  sketched  what  he  saw,  placed  a  very 
faint  star  near  the  position  of  No.  1  in  Mr.  Simms' 
diagram  in  English  Mechanic  of  August  18.  As 
justifying  my  belief  that  it  requires  extraordinary  or 
semi- miraculous  sight  to  see  several  of  the  smaller 
stars  than  the  Debilissima  with  a  4in.  telescope,  I 
may  say  that  on  March  25th  last  I  looked  at  epsilon 
Lyra?  at  10.30  pm.,  through  a  largo  9in.  equatorial 
reflector,  which  is  in  constant  use  by  a  professional 
astronomer,  and  on  that  occasion,  as  my  note-book 
shows,  the  two  Debilissima  were  plainly  visible,  also 
another  comes  a  little  to  the  left  with  averted  sight, 
the  9m.  star  being  at  same  time  to  the  right ;  other 
oomites  suspected.  The  sky  was  very  clear,  but 
the  star  epsilon  rather  low  in  the  heavens.  No 
doubt  bad  I  seen  it  overhead  I  should  have  seen 
more;  but  the  result  thus  described,  I  think, 
justifies  my  belief  that  the  owner  of  a  4in.  tele- 
scope, possessing  average  good  sight,  certainly  need 
not  be  dissatisfied  with  his  bargain,  if  he  can  with 
it,  from  his  own  observation,  correctly  diagram  the 
position  of  the  two  Debilissima.  I  may  also  add 
that  on  looking  at  the  same  star  on  a  very  clear 
night  a  few  months  ago.  through  a  4  or  4#n.  Cook 

3 tutorial  of  excellent  definition,  I  saw  only  one 
the  debilissima.  Had  the  star  been  higher  in 
the  heavens,  no  doubt  I  should  have  seen  the 
other. 

The  star  eta  Persei  furnishes,  to  the  possessors 
of  ordinary  good  sight,  a  test  for  a  3|  or  4in.  tele- 


scope. With  the  latter  aperture  three  weeks  am 
I  saw  eight  stars  altogether ;  but  two,  especislly  the 
nearer  comes  to  the  right,  were  only  glimpsed 
Vega  is  also  a  good  test,  possessing,  according  to 
Mr.  Proctor,  about  36  companions.  My  4in.,  how- 
ever, only  shows  me  three— viz.,  the  comes  proper 
d  43",  ana  two  others  of  similar  or  lets  magnitude 
on  nearly  opposite  sides  to  Vega,  p  40"  and  235°, 
and  d  70"  to  80",  speaking  roughly.  Perhaps 
"  Aoonite"  or  Mr.  Simms  would  kindly  give  net 
sketch  of  what  they  see  about  Vega,  stating  aper- 
ture used,  4c.?  What  does  "Aoonite"  make  of 
►  (nu)  Ureas  and  the  trapezium  in  Orion  for  illumi- 
nation, and  {  Ursa?  for  dividing  power? 

It  occurs  to  me  to  ask  "Aconite"  kindly  to  tell 
us  what  he  sees  in  epsilon  Lyra  with  3  or  4a. 
aperture ;  and  if  he  would  oblige  us  by  saying  what 
other  persons  possessing  average  eyesight  affirm 
they  Bee  in  that  asterism,  looking  through  the  tame 
telescope,  and  at  the  same  time  as  himself,  he  would 
confer  a  favour  upon  me,  and  I  doubt  not  upon  others 
as  well.  m.  D.  B. 

BMALL  TELESCOPES. 

[11447.1— Thinking  the  following  extract  from 
my  note-book  may  prove  of  interest  to  those  of  you 
readers  who  may  be  in  the  possession  of  small  tele- 
scopes, and  wishing  to  know  what  can  be  seen  with 
them  (with  tolerably  good  eyesight),  I  append  it 

Lowest  powers  with  which  I  have  seen  various 
celestial  phenomena : — 

Jupiter's  satellites...    Power  of  15  to  16  lie.  aper. 

a     ...   belts  ,     46  1ft  „ 

Saturn's  ring   „     20  to  30    „  ,, 

Two  satellites   80  4  „ 

Venus,  as  a  crescent        „     16         1  „ 

Spots  on  Mars    ,,80  4 

CorCaroli    „     48  1A  „ 

Polari»   80  „  „ 

On  one  occasion,  during  a  fine  summer's  evening, 
I  saw  one  of  Saturn's  satellites  distinctly,  and  s 
second  in  moments  of  good  definition,  with  a  power 
of  48,  and  an  aperture  of  lAtha.  The  shadow  of 
the  planet  on  the  ring,  Ac.,  I  have  never  been  abie 
to  be  certain  of  under  a  power  of  100,  and  4in.  of 
aperture.  John  Willis. 

TESTS  FOR  TELESCOPES. 

[11448.V-THI  recent  correspondence  relating  to 
the  visibility  of  small  stars,  Venus'  crescent,  Ac., 
suggests  to  my  mind  the  importance  of  a  guide  to 
amateurs  and  buyers  of  telescopes,  independent  of 
those  found  in  advertisements,  such  as  Jupiter's 
belts,"  Ac.  A  person  may  wait  for  months,  some- 
times, for  an  opportunity  of  glimpsing  a  church  clock 
at  10  miles  ;  of  course,  these  feats  can  be  done  in  s 
favourable  state  of  the  atmosphere.  I  think  the 
experiences  of  the  different  amateurs  might  be  con- 
tinued ad  infinitum,  without  enlightening  the  mass 
of  your  readers. 

It  is  well  known  that  makers  of  both  mirrors  sod 
object-glasses,  have  methods  of  testing  their  produc- 
tions before  they  are  directed  to  the  skies.  In  so 
account  of  the  workshop  of  Mr.  Adams,  the  maker 
of  the  large  object-glasses  for  the  American  observa- 
tories, mention  was  made  of  an  immense  iron  tube 
closed  at  the  outer  end,  which,  however,  was  per- 
forated in  imitation  of  stars.  I  beg  to  suggests 
"definition"  test  for  amateurs  that  some  of  ny 
friends  are  in  the  habit  of  using,  which  is  almost 
independent  of  atmospheric  influence— viz.,  a  piece 
of  newspaper  is  placed  at  a  given  distance,  say  100ft., 
and  the  telescopes  are  placed  side  by  side,  and 
focused  to  the  printing :  the  result,  perhaps,  is,  that 
the  paper  has  to  be  shifted  30ft.  nearer  for  one  of 
them. 

I  think  if  your  amateur  telescopista  were  to  adopt 
the  above  plan,  and  sav  how  far  off  they  can  read  a 
newspaper,  we  should  be  in  a  better  position  to  judge 
of  their  instruments.  I  cannot  help  thinking  that 
some  of  our  professed  correspondents  could  giveusa 
trustworthy  guide  :  for  instance  Mr.  Calver  could 
tell  us  at  what  distance  we  could  read  a  newspaper 
with  his  celebrated  mirrors,  6iin.,  Sin.,  lOiSj. 
respectively.  If,  as  some  opticians  say,  mirrors  will 
bear  100  to  the  ineh,  then  an  8in.  mirror  ought  to 
make  newspaper  printing  look  plain  at  800ft. 

As  there  is  no  colour  to  correct  in  a  mirror,  and 
the  amount  of  light  is  dependent  on  the  aperture, 
a  trustworthy  definition  test  is  of  the  greatest  im- 
portance, and  it  should  be  independent  of  atmo- 
spheric influence.  Isaac  Newton. 

MY  FIRST  A8TRONOMICAL 
TELESCOPE. 

[11449.]— Your  scientific  readers  must  excuse  the 
following,  which,  though  well  known  to  them,  will, 
I  think,  prove  interesting  to  "  F.  F.  C."  (see  letter 
11318,  p.  564)  and  others. 

You  may  enormously  increase  the  power—and  at 
the  same  fame  enlarge  the  field— of  your  telescope 
by  using  a  Barlow  lens.  Get  it  mounted  at  the  end 
of  a  tube  2in.  long,  and  with  it  get  an  adapter  made, 
to  enable  you  to  use  it  with  either  erect  or  astro, 
pieces.  It  is  more  especially  adapted  for  the  mom 
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and  terrestrial  objects .  Have  three  or  four  separate 
pieces  of  tube,  about  2in.  long,  with  the  same 
threads  for  increasing  the  distance  between  the  B. 
lens  and  the  tube  containing  the  eye-glasses  (as  its 
power  depends  on  this  distance).  You  can  then  regu- 
late it  according  to  the  state  of  the  atmosphere  and 
the  quality  of  your  object-glass.  If  it  will  bear 
more  power  you  have  only  to  get  some  more  tubes. 
If  the  object-glass  is  good,  you  will  have  another 
surprise  on  turning  it  to  "the  green  hills  far 
away,"  and  still  greater  by  tho  seaside.  My 
Steward's  21in.  object-glass  will  bear  two  Barlows 
and  a  power  of  upwards  of  110  for  earth  and  sea. 

Jaa.  W.  Dean. 


NAKED-EYE  OBSERVATIONS  OP  JUPI- 
TER'S SATELLITES— ACUTE  VI8ION. 

[11450.] — I  have  been  somewhat  interested  in 
the  recent  discussion  respecting  the  marvellous  feats 
of  unaided  as  well  as  of  telescopic  vision,  especially 
as  I  have  opportunities  of  testing  a  subject  who 
seems  to  be  remarkably  gifted  in  this  direction. 

During  a  former  apparition  of  Jupitor,  while 
showing  to  my  friends  the  telescopic  appearance  of 
the  planet  and  satellites  with  a  low  power,  I  was 
surprised  to  hear  my  father  exclaim  that  he  could 
see  as  much  with  the  naked  eye.  I  was  not  then 
satisfied  that  he  really  saw  the  satellites,  although  I 
thought  it  not  improbable,  knowing  that  ho  waj 
remarkably  far-sighted  for  terrestrial  objects.  I 
resolved  to  put  the  matter  to  the  test  at  some 
future  time.  The  discussion  referred  to  above  put 
me  in  mind  of  my  resolve,  and,  aided  by  the  Nauti- 
cal Almannr,  I  determined  to  test  my  subject.  The 
following  are  some  of  the  results  of  the  examina- 
tion. The  time  of  the  observations  was  not  noted, 
but  I  found  that  the  satellites  were  be9t  seen  early 
in  the  evening  during  strong  twilight. 

July  15. — On  directing  attention  to  Jupiter  a  point 
of  light  was  almost  directly  observed  toward  the  left 
of  the  planet,  which  proved  to  be  satellite  3  ;  soon 
after  another  was  observed  towards  the  right,  aud 
noted  as  being  nearer  to  the  planet.  Both  i  and  2 
answered  to  this  description  ;  but  as  2  has  not  been 
observed  at  other  times,  4  was  probably  the  one  really 

^August  7- — Two  points  of  light  were  observed  to- 
wards the  left  of  the  planet.  These  proved  to  be  1  and 
3 ;  perhaps  the  light  from  3  was  augmented  from 
that  by  2,  then  in  close  proximity.  A  hint  was 
given  as  to  the  place  of  4.  It  was  subsequently 
observed  with  difficulty.  My  father  was  now  par- 
ticularly positive  with  repard  to  those  first  seen, 
having  at  a  favourable  moment  observed  them  to 
glitter. 

Angust  12.— 1  and  3,  as  one  star,  wore  readily 
observed  ;  4,  in  a  very  favourable  position,  was  also 
well  seen  ;  2  was  not  seen. 

I  now  determined  to  look  for  a  somewhat  similar 
test  among  the  stars.  It  occurred  to  me  that  the 
small  star  closely  following  a  line  joining  J  Ursa? 
Majoris  and  its  wide  companion,  80,  ought  to  be  seen 
by  the  same  observer— it  being,  as  I  thought,  of  about 
the  average  magnitude  of  Jupiter's  satellites.  The 
observer  was  to  state  on  which  sido  of  the  double 
star  (C— 80)  the  small  star  appeared.  Tho  observa- 
tion was  made  in  strong  twilight.  Tho  small  star, 
observed  at  first  with  difficulty,  was  correctly  placed, 
and  afterwards  seen  distinctly.  The  star  in  question 
docs  not  appear  in  my  catalogue  :  I  should  like  to 
know  its  name  and  magnitude  ;  also  if  its  light  is 
about  equal  to  that  of  one  of  the  satellites.  I  should 
think  that  no  naked-eye  observer  who  failed  to  see 
this  star  would  have  any  chance  of  success  with  the 
satellites  of  Jupiter.  I  have  not  found  any  other 
suitable  star  tests  :  I  should  like  to  hear  of  some. 
The  requirements  for  testing  a  non -astronomical 
observer  would  be  a  conspicuous  star  near  the 
small  one  in  order  to  direct  the  observer's  atten- 
tion, and  a  barren  field  to  prevent  mistakes.  Satis- 
factory observations  would  prove  acuteness  of  vision 
in  a  far-sighted  individual,  but  negative  results  would 
not  prove  the  contrary  in  the  case  of  a  person  having 
short  sight.  Being  myself  short-sighted ,  my  ideas  of 
the  celestial  vault  would  have  been  exceedingly  vague 
without  optical  aid.  I  have  understood  that  short- 
sighted persons  have  very  acute  vision.  Am  I  cor- 
rect in  this  supposition  or  is  this  the  case  only 
with  respect  to  near  objects  ?  Is  Mr.  Ward  short- 
sighted, or  can  he  see  the  satellites  of  Jupiter  without 
telescopic  aid,  as  Mr.  Webb  and  others  have  done  ? 
Were  Mr.  Wobb'B  observations  made  under  a  low 
aspect  of  the  planet,  or  under  more  favourable  cir- 
cumstances ?  Investigator. 

NAKED-EYE   VISION— THE  SUN'S 

HAYS,  &c. 
1 11451.] — The  remarks  that  "  W.  G.  P."  has 
made  in  his  letter  anent  telescopic  and  naked-eye 
vision  render  it  unnecessary  for  me  to  make  any 
reply  to  Mr.  Proctor ;  but,  for  my  own  credit  s 
aake,  I  should  like  to  say  that  ray  endeavour  to  be 
brief  has  made  me  obscure,  and  has  unfortunately 
misled  Mr.  Proctor.  What  I  meant  as  an  institute 
he  has  understood  as  a  reason.  The  reason  why 
such  an  observation  as  he  proposes  will  not  be  made 
\b,  I  suspect,  because  it  does  not  fall  within  the 


province  of  any  fixed  public  observatory,  and  ama- 
teurs are  unwilling  to  undertake  the  unsatisfactory 
problem  of  attempting  to  prove  a  negative.  Of 
course,  if  eyesight  is  introduced  as  a  variable  quan- 
tity, it  is  hopeless  to  prove  anything,  though  I  did 
think  that  a  more  decided  test  of  comparison  of 
acuteness  of  telescopic  vision  could  not  bo  found 
than  in  two  gentlemen  looking  through  tho  samo 
telescope  at  nearly  the  same  time. 

I  am  not  an  astronomer,  and  have  no  hopo  of 
attempting  such  an  observation ;  but  I  have  occa- 
sionally taken  meteorological  records,  and  am  in 
some  measure  a  colleague,  and  certainly  a  sympa- 
thiser, with  Mr.  Thrustans,  so  perhaps  I  may  be 
excused  for  thinking  that  he  has  had  scant  courtesy 
served  to  him,  and  that  the  importance  of  the  sub- 
ject of  meteorology  has  been  underrated  by  your 
talented  astronomical  contributor.  In  matters  of 
which  I  know  I  am  not  a  competent  judge  my  mind 
rests  with  confidence  on  authority,  and  on  no  better 
nor  more  reliable  than  that  of  Sir  John  Herschel. 
In  1833  he  wrote :  "  The  sun's  rays  are  the  ultimate 
source  of  almost  every  motion  which  takes  place  on 
the  surface  of  the  earth.  By  its  heat  are  produced 
all  winds,  and  those  disturbances  in  the  electric 
equilibrium  of  tho  atmosphere  which  give  rise  to 
tho  phenomena  of  lightning,  and  probably  also  to 
terrestrial  magnetism  and  the  aurora.  By  their 
vivifying  action  vegetables  are  able  to  draw  support 
from  inorganic  matter,  and  become  in  their  turn  tho 
support  of  animals  and  man,  and  tho  source  of  those 
great  deposits  of  dynamical  efficiency  which  are  laid 
up  for  human  use  in  our  coal  strata.  By  them  tho 
■waters  of  tho  sea  are  made  to  circulate  in  vapour 
through  the  air,  and  irrigate  the  land,  producing 
springs  and  rivers." 

But,  if  this  is  true,  as  I  am  still  disposed  to 
think  (always  resting  on  authority),  does  it  not  fur- 
nish an  argument  to  those  who  wish  a  "  Sun " 
observatory  to  be  established,  and  therefore  likely 
to  be  decried  by  "  F.  B.  A.  S."  and  others,  who 
certainly  are  most  active  to  prevent  (for  reasons 
which  we  outsiders  know  not)  such  a  consumma- 
tion ?  The  illustrious  author  I  have  quoted  attempted 
to  deduce  a  law  which  should  connect  sunspots 
with  the  price  of  corn.  Whether  he  failed  because 
the  price  of  corn  was  a  function  of  many  variables, 
of  which  sunspots  only  eliminated  one,  or  whether 
from  ignorance  of  the  manner  in  which  sunspots 
acted,  I  leave  to  be  decided  by  the  advocates  and 
opponents  of  the  mooted  observatory  question. 

C.  Dorfsham. 


AN    INTERESTING  OPTICAL 
EXPERIMENT. 

[H452.]-If  Mr.  Barkas  Getter  11381,  p.  594) 
will  slightly  vary  the  experiment  he  describes,  ho 
will  perceive  its  explanation.  Let  him  place  the 
hand  a  few  inches  before  the  left  eye,  when  looking 
at  an  object  through  a  tube  by  the  right ,  and  the 
object  will  appear  as  if  seen  through,  a  hole  in  the 
hand,  as  he  describes ;  but,  if  the  hand  be  placed 
very  near  to  the  left  eye,  it  will  not  so  appear, 
because  the  hand  is  too  near  to  be  distinctly  seen. 
When  the  hand  is  seen  by  one  eye,  and  the  object 
through  the  tube  with  the  other,  the  two  objects 
partially  seen  by  each  eye  produce  the  impression 
of  one  object — i.e.,  the  hand  with  a  hole  through  it. 
Tho  stereoscope  is  a  familiar  instance  of  two  objects, 
one  seen  by  each  eye,  producing  the  impression  of  a 
single  object  not  quite  like  either  impression. 

M.  R.  C.  S. 


LAW  OP  ELASTIC  POWER  OF 
VAPOUR. 

f 11453.]— IT  is  stated  in  mechanical  and  physical 
text  books  that  the  law  which  connects  temperature 
with  the  maximum  force  of  aqueous  vapour  is  un- 
known. The  reason  is,  perhaps,  that  physicists 
have  sought  to  express  the  pressure,  instead  of  its 
logarithm,  in  terms  of  the  temperature.  M. 
Regnault  pives  different  formulas  for  different  por- 
tions of  the  scale,  and  as  a  consequence  a  table  of 
tensions,  so  called,  computed  from  his  formulas,  is 
not  ono  continuous  series,  which  it  ought  to  be.  It 
seems  absurd  to  apply  the  term  tension  to  that 
which  cannot  sustain  tensile  strain.  Prof.  Rankine 
gives,  in  "  Steam  Engine  and  other  Prime  Movers," 
a  table  of  steam  pressure  in  a  regular  series,  but 
does  not  state  how  it  is  obtained.  K  the  logarithms 
of  the  pressure,  in  atmospheres,  at  regular  intervals 
of  temperatures,  be  arranged  in  order,  it  is  not  diffi- 
cult to  see  what  relation  they  bear  to  the  correspond- 
ing temperatures,  and  by  applying  the  principles  of 
converging  fractions  it  is  easy  to  find  expressions 
which  give  the  logarithms  of  the  pressure  in  terms  of 
the  temperature  to  any  required  degree  of  accuracy. 
Thus  : — 
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The  first  set  of  fractions  is  expressed  by  w 
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The  last  expression  is  very  exact,  and  is  n-od  in  the 
computation  of   the  following  table.  Kankine's 
values  given  for  comparison. 

Pressure  of  aqueous  vapour,  in  atmospheres  of 
14-71b.  per  square  inch.  Computed  from  the  formula, 
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Kankine's  table  gives  the  pressure  in  lbs.  per 
square  foot.  This  is  reduced  to  admospheres  by 
dividing  2116"4.  The  above  numbers  agree  so  nearly 
with  his  that  one  would  suppose  his  table  had  been 
com pu tod  from  a  similar  formula. 

Dunedin,  June  1st,  1870.      Arthur  Beverly. 


THE  ATTEMPT  TO  ATTACK 
RADIATION. 

111454.]— In  order  to  preserve  the  dignity  of 
science  I  hope  that  neither  "  Sigma  nor  any  one 
else  will  reply  to  "  J.  H.  E.  s  letters  amenta, 
tively,  or  with  any  detail.  To  do  so  would  be  a 
tacit  acknowledgment  of  an  importance  which  they 
do  not  possess.  To  reply  with  derision  would  only 
make  him  cling  more  tenaciously  to  his  fancies.  Wo 
ought  rather  to  pity  him  for— with  the  greatest 
sincerity  in  his  own  belief— setting  himself  up  as  an 
object  for  the  wit  and  satire  of  your  correspondents. 
The  best  way  to  treat  such  paradoxers  is  to  p 
them  some  good  advice,  and  ignore  them  if  they 
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refuse  to  accept  it ;  for,  as  a  rule,  it  is  either  impos- 
sible to  answer  them  with  argument,  or  not  worth 
while  to  do  so.  Of  course,  dishonest  paradozers  may 
legitimately  scire  as  objects  of  the  severest  ridicule 
and  censure.  At  a  matter  of  chance  merely,  it  is 
not  more  probable  that  "J.  H.  E."  should  be 
wrong  and  all  the  rest  of  the  world  right,  than  that 
he  should  be  right  and  all  the  rest  of  the  world 
wrong.  Can  "J.  H.  E."  deny  this?  But  if  he 
does  not  deny  it  he  must  see  that  his  position 
requires  very  different  support  from  that  which  he 
accords  it.  Nothing  could  well  be  imagined  more 
unlike  an  attack  upon  radiation  than  letter  11191, 
p.  459.  He  has  spent  two  years  in  considering 
week  after  week,'  his  own  views.  Here  lies  his 
error.  He  should  hare  spent  this  time  in  consider- 
ing the  orthodox  views.  I  advise  him  to  begin  now 
by  purchasing  Clerk- Maxwell's  "  Theory  of  Heat," 
price  3s.  6d.,  and  reading,  or  rather  studying,  it 
carefully  at  least  six  times  through.  Mr.  Proctor 
has  described  his  case  as  hopeless,  but  I  scarcely 
think  it  is  entirely  so,  and  if  my  prescription  effects 
a  cure,  I  hope  he  will  let  us  know.  Should  he  meet 
with  any  difficulty,  I  have  no  doubt  we— i  e.,  the 
writers  to  "  wit  "—shall  all  be  glad  to  assist  him  to 
the  extent  of  our  ability.  After  all  I  am  afraid  he 
may  act  upon  the  first  impulses  of  Naaman  when  he 
was  directed  by  Elisha  to  wash  seven  times  in  the 
Jordan  that  he  might  be  cured  of  his  leprosy. 

Charles  W.  Hodgson. 


THE  THEORY  OF  THE  RADIOMETER. 

("11455.] — The  following  description  of  experi- 
ments made  by  Father  Delsaux,  of  Louvain,  will 
interest  those  of  your  readers  who  have  studied  the 
radiometer,  and  may  throw  some  light  on  the  pheno- 
mena of  its  action.  The  radiometer  used  was  one 
by  Geissler,  of  Bonn.  "  The  phenomenon  and  the 
method  of  observing  it  are  as  follows :— (1),  The 
glass  globe  of  tbe  radiometer  becomes  negatively 
electrified  upon  the  whole  of  its  outer  surface  when 
submitted  to  tbe  radiation  of  the  sun  or  any  source 
of  light,  or  even  to  obscure  heat  radiations  of  a  cer- 
tain intensity.  (2),  The  presence  of  electricity  is 
more  sensible  upon  tbe  hemisphere  facing  the  source 
of  radiation  than  the  farthest  removed  from  it.  The 
presence  of  this  free  electricity  was  determined  by 
means  of  a  proof  plane  and  a  Bohnenberger's  elec- 
troscope, and  is  so  easily  verified  that  any  one  pos- 
sessing an  electroscope  of  this  description  can  verify 
the  abjsve  statements  for  himself.  There  is  no  need 
of  using  a  condenser,  as  the  effects  are  sufficiently 
apparent  without  it.  By  placing  the  radiometer  near 
a  luminous  or  obscure  source  of  radiation,  and 
simply  touching  the  globe,  several  times  and  in 
different  places,  with  a  piece  of  tinfoil  supported 
on  an  insulated  handle,  and  then  approaching  the 
tinfoil  to  the  electroscope,  a  marked  deflection  of 
the  gold  leaf  towards  the  negative  pole  is  at  once 
observed.  If  tbe  same  experiment  be  repeated  with 
the  radiometer,  when  removed  from  the  radiant 
source  and  placed  in  obscurity,  the  globe  gives  no 
signs  whatever  of  electricity.  This  manifestation 
©f  electricity  cannot  be  attributed  to  the  friction 
of  tbe  vanes  of  the  radiometer  with  the  rarefied  air 
of  the  globe.  For  if  the  radiometer  be  inverted  so 
that  the  vanes  cannot  rotate,  and  be  then  exposed 
to  the  radiant  source,  the  same  electrical  effects  will 
be  produced.  Several  experiments,  too  simple  to 
be  repeated  here,  and  whioh,  moreover,  each  observer 
will  easily  imagine  for  himself ,  have  also  convinced 
me  that  these  effects  cannot  be  attributed  to  a  feeble 
evaporation  on  the  exterior  of  the  radiometer.  By 
attaching  pieces  of  tinfoil  to  the  electrodes,  and 
applying  them  to  the  globe  of  the  radiometer,  I 
have  also  determined  that  this  instrument  is  suffi- 
ciently delicate  to  indicate,  by  a  marked  fluctuation, 
the  feeble  tension  of  a  quart  cell  of  Grenet's  bichro- 
mate battery.  I  hope,  however,  to  be  able  to  give 
more  details  of  this  experiment  in  a  future  commu- 
nication. As  your  readers  will  observe,  I  have  not 
stated  to  what  molecular  changes  I  believe  these 
electrical  manifestations  are  due.  Still  less  do  I 
hazard  any  opinion  in  regard  to  the  theory  which 
presents  itself  quite  naturally  on  the  mere  state- 
ment of  the  above  facts,  and  which  seems  to  explain 
all  results  observed  with  the  radiometer  up  to  the 
present.  This  I  hope  to  be  able  to  do  in  a  short 
time."  Father  Delsaux's  experiments  appear  to  be 
worthy  of  repetition  and  study.  W.  C.  A. 


ORGAN  BUILDING. 
The  Pedals  and  Pedal  Action. 
[11456.1— In  reply  to  letter  11374  (p.  593),  there 
is  no  simpler  way  of  fixing  pedals  to  a  pianoforte 
than  that  explained  in  my  letter.  You  can  make 
the  backfalls  to  suit  any  lengths,  but  the  pedals 
should  be  placed  as  far  under  the  keys  from  the 
front  as  you  can  get  them.  You  will  have  seen 
in  tbe  last  number  a  correction  stating  that  Figs. 
2,  3,  4,  and  5  were  drawn  to  Jin.  scale,  and  Fig.  6 
half  full  size,  so  that  by  measuring  the  drawings 
you  will  be  able  to  work  from  them.  The  centre 
pedal  yon  will  fiod  to  be  about  2ft.  Gin.  from  heel- 
oin  to  centre  of  register  rail ;  the  rail  to  which 


the  slotted  rail  is  fixed  is  l}in.  deep  at  centre ;  the 
slots  are  cut  down  to  this  rail.  The  slots  hare  to 
take  the  pedals,  which  are  about  2in.  deep.  The 
pedals  work  f.  The  top  end  of  register  rail  runs 
into  the  thumper  rail  above  Jin.,  and  there  will  be 
iin.  of  padding  at  the  top  and  bottom,  against 
which  the  pedals  strike.  This  will  bring  the  slots 
3}in.  deep.  The  proper  position  for  the  pedals  is 
2|in.  apart — this  is  to  the  centre  of  each,  at  the  toe. 
This  will  make  the  frame  about  4ft.  across  at  the 
register  rail.  There  are  pedals  not  more  than  2^in. 
apart ;  but  this  makas  them  difficult  to  use.  If  my 
advice  were  asked  on  the  matter,  I  should  say, 
banish  the  idea.  I  have  fixed  pedals  both  to  piano- 
fortes and  harmoniums,  but  I  have  soon  had  to 
remove  them  again ;  they  give  little  reward  for  the 
trouble.  If  you  can  make  a  decent  set  of  pedals,  go 
iu  for  building  a  small  organ.  If  you  are  willing  to 
work,  I  am  ready  to  help. 

There  is  no  fixed  length  for  making  pedals.  I 
have  made  them  only  2ft.  long.  The  C  C  pedal 
will  be  about  2in.  longer  than  the  centre  one ;  but 
make  the  centre  ones  to  the  length  you  require,  and 
let  the  remainder  take  their  chance. 

The  Wind  Chest. 
The  windchests  are  generally  made  in  the 
following  manner :— A  piece  of  }  bay  wood  is  cut  to 
the  sise  required  ;  screw  4  stiff  bars  across* it  merely 
for  the  purpose  of  keeping  the  board  straight  while 
being  worked  ;  plane  it  perfectly  level ;  tooth  it 
thoroughly  with  a  fine  tooth  plane  ;  prepare  ail  the 
bars  of  pine  to  a  length  and  breadth ;  mark  out  the 
board  to  the  pipes  ;  tooth  all  the  bars  on  one  edge, 
and  glue  them  all  down  in  their  places  ■  when  dry 
fill  up  the  ends,  front  and  back,  with  pine  J  thick, 
the  grain  of  which  must  run  with  the  length  of  the 
chest  so  that  tbe  side  grain  will  keep  level  with  the 
edges  of  the  bars  for  tbe  palates  to  lie  on  at  the 
under  side ;  when  dry,  plane  all  level,  tooth  over, 
and  glue  a  piece  of  lb.  pine  over.   Fig.  2  shows 


the  ends  of  the  bars  filled,  and  the  way  the  corners 
are  finished ;  the  end  bars  and  3  others  (one  of  which 
is  shown  in  Fig.  1)  are  made  of  It  pine,  and  placed 
at  about  equal  distances  throughout  the  chest. 
These  are  to  receive  the  screws  which  fasten  tbe  top 
boards  down.  These  top  boards,  and  the  slides 
below,  should  be  baywood  ;  sfl  wood  should  be 
thoroughly  dry.  The  cross  runnings  in  the  under 
board  (Fig.  1)  are  run  with  a  V  toolor  small  gouge 
for  the  purpose  of  carrying  off  any  waste  wind. 
These  grooves  are  also  run  in  the  upper  boards- 
Liverpool.  J.  Kelly. 

PETROLEUM  AS  A  LUBRICANT  IN 
TURNING  METALS. 

[11457.]— It  is  well  known  to  your  readers  that 
common  petroleum  is  a  very  useful  lubricating  agent 
in  turning,  boring,  and  drilling  hard  metals,  but  I 
do  not  remember  to  have  seen  in  your  columns  any 
records  of  those  experiences  which,  I  feel  sure,  some 
of  your  readers  must  have  had.  I  venture,  therefore, 
to  send  you  the  following  from  the  pen  of  Mr. 
Joshua  Rose,  an  occasional  correspondent  of  yours, 
which  was  contributed  to  the  8cimtifie  American 
a  few  weeks  ago : — 

Some  experiments  recently  made  have  given  the 
following  determinations  : 

1.  That  the  use  of  either  petroleum  or  a  mixture 
of  the  same  with  spirits  of  turpentine  as  a  lubricant 
for  turning  tools  does  not  enable  the  tools  to  cut 
metal  of  any  greater  degree  of  hardness  than  can  be 
cut  by  the  same  tool  when  used  dry. 

2.  That  the  use  of  the  above-named  lubricant  does 
not  enable  a  turning  tool  to  cut  metal  of  any  degree 
of  hardness  or  temper  at  a  faster  rate  of  cutting 
speed  than  can  be  attained  by  the  same  tool  when 
used  dry. 

3.  That  the  above-named  lubricant  is  effective, 
inasmuch  as  it  will  keen  the  cutting  edge  of  the  tool 
comparatively  cool,  and  hence  tend  to  preserve  it 
longer  than  would  otherwise  be  the  case — the  practi- 
cal difference,  however,  being  very  slight. 

4.  That  it  is  impracticable,  under  any  of  the 
ordinary  conditions,  to  properly  turn  steel  of  a  hard- 
ness or  degree  of  temper  greater  than  a  deep  purple 
bordering  upon  a  blue. 


Below  will  be  found  the  details  of  experiments 
which  were  conducted  by  me  at  the  Freeland  Tool 
Works,  at  360  West  34th-street,  New  York  city. 

A  piece  of  steel  Jin.  diameter,  and  Gin.  long  Was 
made  red  hot  and  plunged  endwise  into  clean  cold 
water,  and  held  submerged  until  quite  cold.  Upon 
inspection  after  immersion,  the  steel  was  found  to  be 
white  all  over,  evidencing  that  the  hardening  was 
performed  equally  at  all  parts.  One  end  of  the  steel 
was  then  made  red  hot  and  allowed  to  soften,  the 
temper  being  permitted  to  run  up  at  will.  It  was 
then  placed  in  the  lathe  and  run  at  a  speed  of  10ft. 
per  minute.  The  lathe  tool  used  was  an  ordinary 
front  tool,  made  as  hard  as  fire  and  water  would 
make  it. 

A  out  1-32 in.  deep  was  started  at  tbe  softened  end 
of  the  steel,  the  feed  being  set  at  40  revolutions  to 
an  inch.  The  lubricant,  pure  crude  petroleum,  was 
freely  applied  from  the  commencement  of  the  cut. 
The  tool  was  fed  along  until  finally  it  commenced  to 
jump,  making  a  cracking  noise,  due  to  the  excessive 
pressure  with  whioh  the  tool  was  forced  to  its  cut. 
As  soon  as  the  cracking  began,  the  tool  became 
dulled  and  useless  ;  and  upon  testing  tbe  steel  with  a 
smooth  file,  it  was  found  that  the  file  would  out  the 
steel,  where  the  tool  cut  ceased,  the  colour  of  tbe 
metal  being  a  deep  brown.  The  tool  was  regroond, 
and  applied  to  the  out  where  it  had  left  off  at  the 
first  trial ;  but  it  refused  to  take  the  out  up  aav 
further.  It  was  therefore  regroond  and  applied  with 
ont  any  lubricant  whatever,  the  cutting  speed  and 
feed  remaining  tbe  same.  It  took  a  cut  of  l-32in.  in 
depth  up  to  the  same  distance  as  on  the  first  trial, 
leaving  the  cut  much  smoother,  however,  than  the 
first  one.  From  the  fact  that  a  file  would  eat  the 
steel  where  it  showed  a  temper  of  a  brown  bordering 
upon  a  yellow,  it  was  evident  that  the  sample  of 
steel  under  operation  was  not  of  the  best  quality; 
and  it  was  determined  to  make  a  second  trial,  for 
which  a  piece  of  Turton's  hammered  round  tap  steel 
was  selected,  its  diameter  being  Jin.,  and  its  length 
6in.  It  was  first  hardened  as  hard  as  fire  and  water 
would  make  it,  and  then  tempered  so  that  the  end 
was  purple,  the  colour  running  up  an  inch  before  the 
deep  straw  colour  was  reached.  The  cutting'  speed 
was  about  7ft.  per  minute.  The  tool  was  ground 
and  applied  to  the  steel  where  the  colour  was  a  deep 
brown  bordering  on  a  purple.  Crude  petroleum  was 
first  applied,  and  by  the  application  of  considerable 
force  the  tool  took  a  cut  about  l-32in.  deep,  carrying 
it  along  about  iin.  where  the  steel  was  of  a  deep 
brown  colour.  The  corner  of  a  smooth  file  was 
applied  to  the  cut  where  it  left  off,  and  it  would  jest 
cut  it  under  severe  pressure.  The  tool  waa  then 
regronnd  and  tried  under  application  of  two  parts 
petroleum  to  one  of  spirits  of  turpentine,  and  then  of 
equal  parts  of  turpentine  and  petroleum  ;  but  the 
cut  could  not  be  carried  along  any  further.  The 
next  operation  was  to  try  the  same  tool  upon  the 
Bame  steel,  but  without  any  lubricant,  and  the  result 
was  that  it  took  a  cut  l-32in.  deep,  commencing  and 
leaving  off  its  cut  at  the  same  place,  but  requiring  a 
trifle  more  power  to  force  it  to  its  cut. 

Tbe  results  so  far  obtained  were  not  sufficiently 
encouraging  to  warrant  any  minute  experiments, 
because  the  small  diameter  and  slow  rate  of  cutting 
speed  were  the  most  favourable  of  conditions ;  while 
the  rapid  destruction  of  the  cutting  capabilities  of 
the  tool  was  such  that  no  practically  useful  effects 
had  so  far  been  obtained.  Furthermore,  the  cutting 
performed  upon  any  part  of  the  steel  whose  temper 
was  greater  than  a  blue  was  neither  even  nor 
smooth ;  and  it  was  a  certainty  that  no  finishing 
tool  could  be  made  to  stand,  whatever  tbe  lubricant 
employed. 

The  next  operation  was  to  make  a  test  upon  a 
piece  of  steel  tempered  to  a  deep  purple  for  about  an 
inch  along  its  length,  the  object  being  to  asoertain  if, 
by  the  use  of  petroleum  or  a  mixture  of  petroleum 
and  spirits  of  turpentine,  steel  of  that  degree  of 
temper  could  be  turned  at  any  faster  speed  than  with 
a  tool  used  dry.  The  result  of  the  experiment  was 
that  the  difference,  if  any,  was  too  slight  to  be  of 
practical  importance.  A  similar  experiment  upon  a 
piece  of  soft  steel  demonstrated  that,  by  tbe  use  of 
petroleum,  no  advantage  in  cutting  speed  was  to  be 
obtained.  The  cutting  speed  employed  during  this 
experiment  was  37ft.  per  minute. 

The  last  experiment  made  was  npon  a  piece  of 
Turton's  round  hammered  tap  steel,  tempered  to  a 
clear  bright  blue  along  4in.  of  its  length,  the  cutting 
speed  employed  being  10ft.  per  minute.  The  first 
cut,  l-32in.  deep,  was  taken  with  a  lubricant  of  three 
parts  petroleum  and  one  part  spirits  of  turpentxs*, 
the  second  cut  being  taken  dry,  the  result  bang  tbs* 
tbe  tool  stood  a  little  better  with  the  lubricant  tbtaa 
without.  It  has  been  known  for  a  long  time  ttyat 
benzine,  kerosene,  turpentine,  or  any  of  the  ligV 
volatile  oils  act  as  lubricants  for  cutting  tools  moi 
effectively  than  either  water  or  oil— their  advantag] 
being  that  they  are  more  penetrating,  and  henc 
approach  muoh  more  easily  and  freely  to  the  cuttinj 
edge  of  the  tool,  which  they  therefore  keep  moi 
cool.  The  difference  in  their  favour  is,  however,  nq 
very  great-  A  short  time  since,  Thomas  and  O 
of  the  Freeland  Tool  Works,  had  to  plane  a  plat 
for  a  printing  press,  6ft.  by  4ft.,  and  it  was  loan] 
after  one  half  bad  had  a  cut  token  off  it,  that  tt 
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otber  ball  was  chilled  so  that  ordinary  tool  steel 
would  not  touch  it.  Then  Hobson's  and  Jessop's 
double  refined  steels  were  tried,  and  it  was  deter- 
mined to  throw  the  platen  away  and  cast  another. 
Finally,  however,  a  tool  made  of  chrome  steel,  j  by 
1},  was  used,  and  it  carried  the  cut  across  the  chilled 
part  nicely.  During  the  last  part  of  the  cut,  Mr. 
Thomas  took  a  piece  of  rag  soaked  with  kerosene, 
and  applied  it  to  the  tool  during  the  back  stroke  of 
the  planer,  with  the  result  that  the  tool  retained  its 
keenness  much  longer,  thus  agreeing  with  our  own 
experiments,  the  cutting  speed  employed  being  in 
this  case  14ft.  per  minute. 

It  would  be  interesting  to  learn  whether  any  of 
your  readers  have  made  similar  experiments.  I 
should  like  to  ask,  too,  whether  Mr.  Rose's  explana- 
tion of  the  action  of  the  volatile  hydrocarbons  is 
correct.  He  seems  to  think  that  it  is  because  they 
approach  much  more  easily  to  the  catting  edge  than 
water  or  oil  that  they  keep  it  cooler.  I  nad  always 
attributed  this  action  to  their  volatility.  The  heat 
causes  them  to  vapourise,  and  of  course  in  doing  so 
they  absorb  heat.  I  should  like  to  know  whether 
this  is  so.  It  is  well  known  that  a  hard  drill  will 
run  through  glass  easily  if  kept  wet  with  turpentine. 

8.  Bay. 

FRIENDSHIP. 

[11458.1 — The  questions  raised  by  "  Nonnullus  " 
are  of  great  importance  to  anyone  who  believes,  as  I 
do,  that  "  The  proper  study  of  mankind  is  man."  To 
understand  them  rightly,  and  to  be  ablo  to  pnt  in  a 
dear  light,  the  truths  and  laws  of  hnman  nature 
which  tbey  embody,  a  man  must  not  only  possess  a 
penetrative  and  sagacious  mind,  but  must  combine 
with  it  a  large  amount  of  general  culture,  and  a 
thorough  knowledge  of  the  ways  of  men.  It  may  be 
thought  that,  as  I  cannot  lay  claim  to  such  a 
character,  I  should  be  silent  on  this  question ;  but, 
ns  our  able  pens  do  not  seem  to  take  up  the  subject 
as  readily  as  they  should,  I  may  be  pardoned  if  I 
come  forward  to  say  a  few  words  on  what  true 
friendship  is  based. 

In  brief,  then,  I  wish  to  state  my  conviotion,  that 
1  he  bonds  of  friendship  are  to  be  found  In  firm- 
larity.  Like  draws  like.  "  Tell  me  yonr  friends," 
says  an  old  proverb,  "  and  I  will  tell  yon  what  you 
are."  True  friendship  is  the  reciprocation  of  good 
on  the  platform  of  homogeneous  natures.  "  Non- 
nullus" baa  asked  for  information  on  friendship 
without  reference  to  age  or  profession ;  bnt  I  think 
if  he  considers  the  subject,  he  will  find  that  those 
conditions  materially  influence  "  true  genuine  friend- 
ship." Boys  associate  with  boys,  mature  men  with 
mature  men,  for 

Crabbed  age  and  youth 

Cannot  live  together. 

A  lawyer  must  of  necessity,  and  from  choice,  too, 
he  found  more  in  company  of  the  representatives  of 
the  law  than  of  the  church  ;  and  clergymen  do  not 
usually  find  their  friends  in  the  Temple  of  Tbespis. 
A  man  does  not  make  friends  with  those  who  do  not 
uphold  his  ways  of  life.  Virtuous  men  do  not  find 
their  companions  in  the  ranks  of  vice,  and  respect- 
ability scorns  to  associate  with  poverty.  I  am  not 
speaking  of  what  is  called  ''acquaintanceship," 
because  all  men  are  more  or  less  compelled  to  become 
acquainted  with  people  against  their  will.  I  speak 
of  that  unity  between  two  souls,  who  fixed  fast  and 
firm  in  the  bonds  of  affection  remain  faithful  to  one 
another,  and  are  ever  ready  to  help  each-  otber— who 
Though  seas  may  part  and  years  may  sever, 
United  onoe  are  friends  for  ever. 

The  necessity  for  friendship  lies  in  the  fact  that 
man  is  a  dependent  being.  Were  men  to  be  perfectly 
independent  of  each  other — were  they  to  be  self- 
sufficient  and  self-contained,  and  able  to  accomplish 
all  their  ends  alone  and  unaided,  we  should  hear  very 
little  of  friendship.  It  is  because  men  have  wants 
and  desires,  hopes  and  aspirations,  which  can  only 
be  satisfied  and  promoted  by  the  efforts  of  others, 
that  man  joins  with  man  to  accomplish  those  ends 
which  they  could  not  obtain  single-handed.  Let  us 
ask  ourselves  why  man  only  associates  with  man, 
and  why  he  should  not  find  his  friends  as  well  among 
the  lower  animals  as  among  human  animals  P  The 
question  seems  absurd,  bnt  its  answer  points  us  to 
the  true  solution  of  the  nature  of  the  bonds  of 
friendship.  Man  exclusively  associates  with  man. 
because  he  alone  possesses  the  ability  to  gratify  and 
satisfy  those  powers  and  faculties,  hopes  and  desires, 
which  they  both  possess  in  common.  Not  only  is 
this  true  of  the  hnman  race,  taken  as  a  whole,  but  it 
also  holds  good  when  we  consider  men  in  the  parti- 
cular classes  and  groups  into  which  they  arrange 
themselves.  There  are  naturally  some  men  who  tend 
to  resemble  each  other  more  than  others,  and  in 
these,  if  our  doctrine  holds  good,  we  ought  to  find 
the  affinity  of  true  friendship.  And  is  not  this  the 
case?  Do  we  not  find  the  men  in  whom  scientific 
ideas  predominate  associate  by  choice  with  men  of 
like  minds,  and  does  not  the  intimacy  between  two 
individuals  grow  greater  in  proportion  to  their  con- 
gruity  ?  Instances  of  this  truth  might  be  given 
ad  infinitum,  bnt  "  ex  uno  disc*  omnes." 

It  is  to  be  hoped  that  some  of  our  able  correspon- 
dents will  give  us  the  benefit  of  their  thoughts  on 


this  most  interesting  subject,  and  that  we  may  be 
enabled,  by  the  light  they  throw  on  the  matter,  to  see 
more  clearly  in  what  friendship  really  consists. 
Kensington,  Aug.  21, 1876.  Physiognomist. 


DIATOMACEOUB   EARTH  FHOM 
OWMBYCHAW,  N.  WALKS. 

£11 459. J— Mb.  SirouBSOiJt  having  kindly  fur- 
nished me  with  a  portion  of  this  deposit  for  exami- 
nation, I  hasten  to  give  your  readers  an  account  of 
the  diatoms  I  found  therein,  premising  that,  owing 
to  the  paucity  of  time  at  my  disposal,  I  have  not 
as  yet  been  able  to  make  other  than  a  very  cursory 
examination  of  the  deposit  which  appears  to  be  very 
rich,  clean,  and  easy  of  preparation.  To  the  naked 
eye,  the  deposit,  appears  as  a  greyish  white  soft 
powder,  interspersed  with  little  lumps  of  a  similar 
nature,  which  easily  break  up  on  the  application  of 
the  slightest  pressure.  The  powder  resembles  very 
closely  adiatomaoeous  deposit  which  I  received  some 
time  ago  from  Mr.  Pianette,  of  Berlin,  labelled, 
"  Underground  earth,  Berlin."  Examined  under 
the  microscope,  previous  to  washing  and  cleansing, 
the  deposit  snowed  itself  almost,  if  not  entirely,  free 
from  nndecomposed  organic  matter  or  particles  of 
sand,  consisting  almost  wholly  of  whole  and  broken 
valves  of  various  diatoms,  held  together  by  par- 
ticles of  an  argillaceous  or  calcareous  nature.  Having 
treated  a  small  portion  of  the  deposit  with  nitric 
acid,  and  thoroughly  washed  the  residuum,  to  elimi- 
nate the  free  acid,  I  proceed,  to  mount  a  slide,  and 
the  following  objects  presented  themselves  to  my 
view : — 1st.  Two  or  three  species  of  Pinnnlaria, 
including  P.  major  and  P.  vindis.  These  occurred 
in  abundance,  and  in  great  perfection  (unbroken). 
2nd.  Surirella  linearis,  very  fine  large  specimens, 
very  abundant,  bnt  many  broken  valves.  3rd. 
Broken  portions  of  a  very  large  valve,  which,  owing 
to  my  not  having  succeeded  in  seeing  one  entire 
valve,  I  am  unable  to  decide  whether  they  belong  to 
a  Coscinodisous  or  to  a  Triceratium.  When  J  have  a 
little  more  time  at  my  disposal,  I  propose  making  a 
careful  search  with  a  larger  quantity  of  material,  in 
the  hopes  of  finding  at  least  one  perfect  valve.  The 
markings  are  hexagonal,  and  the  general  appearance 
of  the  broken  pieces  is  similar  to  that  of  the  more 
central  portions  of  Coscinodisous  radiatus.  4th.  A 
large  quantity  of  minute  Naviculm.  5th.  Several 
species  of  Synedia.  Of  course  it  is  impossible,  from 
so  rapid  an  examination  of  a  single  slide,  to  say  that 
other  forms  do  not  exist  in  this  deposit;  and  for 
that  reason  I  intend  to  subject  it  to  more  rigorous 
examination ;  but  I  may  state  that,  judging  from  the 
slide  observed  by  me,  I  do  not  think  that  the  deposit 
contains  any  forms  new  to  me,  unless  indeed  the 
broken  valves  which  I  have  mentioned  above  as 
belonging  either  to  aCoscinodineus  or  a  Triceratium, 
really  belong  to  a  new  or  uudescribed  species.  On 
a  future  occasion  I  hope,  Mr.  Editor,  to  be  able  to 
send  you  either  photographs  or  drawings  of  all  the 
forms  I  can  find  in  this  interesting  deposit,  which 
may  prove  of  service  to  the  microscopic  section  of 
your  readers,  or  rather,  to  express  myself  more 
clearly,  to  such  of  your  readers  as  are  interested  in 
microscopic  investigations.  M.  Q,.  C. 


WEATHER  OR  NO! 

[114601.— A  late  eminent  divine  is  reported  to 
have  said  that  if  any  Christian  minister  entered  the 
pulpit  with  the  intention  of  saying  a  smart  or  witty 
thing  he  committed  a  deadly  sin.  A  man  sits  down 
and  deliberately  writes  smart  and  witty  things 
with  the  view  of  raising  a  laugh  at  the  expense  of 
an  opponent,  or,  by  the  adroit  use — or  rather  abuse 
—of  words,  makes  his  opponent  appear  to  say  that 
which  he  did  not  say,  knowing  that  such  kind  of 
writing  will  be  accepted  by  many  readers  as  a  sub- 
stitute for  argument.  He  may  not  thereby  commit 
sin  ;  but  he  most  certainly  does  that  which  is  alto- 
gether at  variance  with  that  straightforward  man- 
liness which  is  generally,  and  I  truss  justly,  supposed 
to  be  the  distinctive  attribute  of  an  Englishman. 

In  his  letter  on  p.  561, "  F.  R.  A.  S."  endeavoured, 
by  the  manly  process  above  alluded  to,  to  make  it 
appear  that  I  really  supposed  he  had  called  me  a 
fool !  Now,  I  do  not  hesitate  to  affirm  that  in  this, 
as  in  other  instances,  "  F.  R.  A.  S."  wilfully  sacri- 
ficed— I  will  not  say  truth,  but  sincerity— to  his 
desire  for  effect.  In  his  hut  letter  (p.  610)  he  asks 
whether  I  intend  "  repeating  the  statement — or,  as 
he  calls  it,  the  formula— to  which  he  objects  until  I 
believe  it  myself  t"  whereas,  as  be  well  knows,  I 
have  not  repented  it  at  all.  He  also  affects  to  ridi- 
cule my  remarks  about  storm-warning  and  weather- 
prophesying,  and  asks,  "what  on  earth"  is  the 
difference  between  them  ?  I  reply,  "  F.  B.  A.  S." 
knows  perfectly  well  the  difference  between  them 
implied  in  my  remarks  respecting  them.  To  the 
queries  propounded  in  my  last  letter  (p.  588),  re- 
specting the  importance  of  meteorological  observa- 
tories in  certain  cases,  "  F.  B.  A.  S.  makes  what 
he  calls  "  a  very  comprehensive  reply."  He  says  : 
"  Ample  data  now  exist — in  fact,  have  existed  any 
time  these  last  thirty  years— for  answering  the 
queries  on  whose  importance  he  so  strongly  insists." 


I  reply  that  this  is  simply  untrue ;  and  if  any  of 
your  numerous  readers  are  sufficiently  interested  in 
the  subject  to  know  who  is  in  the  right,  I  refer  them 
for  further  information  as  to  temperature  to  Mr. 
Jas.  Glaisher,  and  as  regards  rainfall  to  Mr.  Q.  J. 
8ymons — names  as  well  known  and  revered  as  that 
of  M  F.  R.  A.  8  ,"  whoever  he  may  be.  His  remark 
about  the  "tank  for  storing  rain-water"  is,  no 
doubt,  very  funny,  but  altogether  too  silly  for 
further  notice.  As  for  the  absurd  stories  about 
John  Stuart  Mill,  and  the  brother  of  a  well-known 
coaching  peer,  if  our  worthy  Editor  does  not  object 
to  his  space  being  taken  up  with  such  nonsense,  I 
can  hare  no  reason  to  complain. 

Those  of  your  readers  who  have  followed  this 
correspondence  (which,  so  far  as  I  am  concerned , 
will  now  cease)  will  not  have  failed  to  note  how 
carefully  "  F.  R.  A.  8."  has  abstained  from  noticing 
those  paragraphs  of  my  letters  in  which  I  have 
convicted  him  of  gross  and  palpable  error,  such  as 
his  reply  to  query  26680.  In  conclusion,  since  my 
first  acquaintance  with  your  highly  interesting  and 
very  useful  journal — now  seven  years  ago — I  have 
invariably  observed  that,  the  plainer  and  more 
simple  the  queries  to  which  "  F.  B.  A.  S."  has  had 
to  reply,  the  more  vague  and  incorrect  have,  been 
his  answers.  If  any  reader  requires  proof  of  this  he 
will  not  need  to  refer  very  far  back  to  find  it. 

Wolverhampton.  J.  Thxustans. 

[We  sincerely  trust  that "  F.  R.  A.  S."  will  not 
condescend  to  answer  this  letter.  Mr.  Thrustans 
may  have  been  an  assiduous  reader  of  this  journal, 
but  he  has  contributed  little  to  it  worth  reading ; 
and  this,  his  last  contribution,  begins  with  a  foolish 
saying,  and  ends  with  an  incorrect  one.  The  emi- 
nent divine  who  said  it  was  a  sin  to  say  a  smart  or 
a  witty  thing  in  the  pulpit  must  have  been  an  emi- 
nent blockhead.  If  more  smart  and  witty  things 
were  uttered  by  preachers,  sermons  would  not  be  so 
dull  and  soporific  as  they  now  too  frequently  are. 
In  fact,  for  all  practical  purposes,  they  are  as  use- 
less as  Mr.  Thrustans'  letters.  Mr.  Thrustans' 
description  of  the  replies  sent  by  "  F.  R.  A.  8."  is, 
according  to  the  testimony  of  a  thousand  wit- 
nesses, notoriously  incorrect.  We  sincerely  hope 
that  Mr.  Thrustans'  records  of  the  state  of  the 
weather  in  his  own  district  are  more  essential  to 
the  progress  of  science  than  his  letters  are  edifying 
to  our  readers.— Ed.] 


STREET  RAILWAYS. 

[11461.]— I  considered  that  a  sterling  article  on 
street  railways  on  page  604,  and  the  idea  of  a  raised 
way  for  passenger  traffic  a  good  one.  Now,  Londoners 
have  a  weary  time  of  it,  for  whether  they  walk  or 
ride  there  is  not  sufficient  room.  I  suppose  these 
ideal  railways  are  to  be  in  the  road.  Why  ?  Bather 
let  them  be  over  the  foot  way  where  they  would  not 
obstruct.  These  iron  columns  are  tolerably  far 
apart,  and  judiciously  placed,  could  be  made  orna- 
mental ;  the  way  itself  could  be  covered  with  glass 
(not  much  mere  expensive  than  wood),  I  mean  under 
the  rails  and  level,  or  under  the  facia,  and  so  form 
a  covered  way  for  pedestrians  walking  underneath 
during  a  period  of  wet  weather,  and  obviating  the 
use  of  umbrellas,  which  already  take  up  far  too  much 
room,  and  perform  a  lot  of  disagreable  functions. 

Again,  the  street  crossings  are  very  dangerous, 
and  drivers  will  go  quicker  round  corners  than  at 
other  places.  Well,  then,  let  us  hare  a  footway 
level  with  the  railway,  representing  bridges,  by 
which  not  only  passengers  can  reach  the  railway  or 
tram  carriage,  but  others  can  safely  pass  oyer  to  the 
opposite  side  of  the  crossing;  I  do  not  mean  that 
these  bridges  should  be  continuous  but  only  at  the 
said  crossings,  with  stairs  to  match.  Without  these 
stairs  and  bridges  I  consider  the  rail  would  fail  for 
want  of  passengers. 

But  the  main  question  is,  what  is  to  be  the  motive 
power  P  Steam  engines  seem  dangerous  and  noisy, 
horse  traffic  impossible  ;  but  how  about  coiled  springs? 
Can  they  be  made  sufficiently  strong  and  safe  ?  If  so, 
the  rest  is  a  mere  matter  of  detail.  Fiddler. 

VENTILATING  RAILWAY  CARRIAGES. 

[11462.1— During  the  late  hot  and  dry  weather 
many  railway  travellers  have  been  nearly  stifled  if 
they  shut  the  carriage  windows,  or  nearly  smothered 
with  dust  if  they  opened  them,  and  have  wondered 
that  no  railway  engineer  had  ingenuity  enough  to 
let  air  into  the  carriages,  and  also  keep  out  the 
dust.  One  would  think,  for  carriages  rushing 
through  the  air  at  20,  40,  or  60  miles  an  hour,  it 
would  require  no  very  great  ingenuity  to  make  them 
leave  the  heated  air  behind  them.  When  passing 
through  the  air  at  rates  varying  from  80ft.  to  90ft.  a 
second  it  should  not  be  very  difficult  to  secure  a 
draught  of  any  amount  desired.  One  would  think 
it  would  need  less  ingenuity  to  do  it  than  to  find 
excuses  for  not  doing  it.  One  way  that  occurs  to 
me  is  to  make  a  slit  from  side  to  side  of  each  car- 
riage for  air  to  enter  as  it  rushes  along,  and  to 
allow  of  its  escape  faster  or  slower  by  opening  the 
window  more  or  leas.  The  draught  of  escaping  air 
would  blow  out  any  entering  dust.  The  dust  in  the 
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air  entering  at  the  slit  could  be  stopped  by  making 
it  pass  through  a  screen  of  cambric,  or,  per  hap 
better  even,  a  tray  partly  filled  with  water,  the 
evaporation  of  which  would  somewhat  cool  the  air. 
The  cost  would  be  far  less  than  that  of  cleaning 
and  renewing  the  carriage  linings.  Perhaps  merely 
passing  the  air  over  a  small  surface  of  water  would 
not  be  enough  to  catch  all  the  dust.  If  so,  a 
number  of  strips  of  cambric  might  be  hung  by  their 
•  edges  across  the  air  current,  with  their  lower 
i  dipping  into  the  water  to  keep  the  cambric 
ready  to  catch  all  passing  dust  or  smoke 
fumes.  Pbilo. 

THE  NEW  O.  W.  R.  EXPRESS. 

[lim.}- WITH  regard  to  "  Alf.  B.,"  I  must 
take  his  word  with  reference  to  the  heating  surface  of 
the  Midland  boxes.  As  I  have  no  books  to  refer  to  here 
I  write  from  memory,  but  I  should  be  glad  if  some 
one  else  would  state  the  area  of  the  boxes.  I  am 
referring  to  engines  running  the  M.  expresses  three 
months  ago,  as  I  have  not  seen  the  new  engines, 
but  I  see  that  Mr.  Letherbow  tolls  us  it  is  only  110. 
The  G.  N.  K.  is  122  square  feet,  so  I  am  not  wrong 
in  every  particular,  as  Alf.  B."  remarks,  and  further 
I  may  tell  him  that  when  I  am  rash  enough  to  build  an 
engine  and  get  plenty  of  box  surface,  I  won't  forget 
to  send  him  an  invitation  to  come  and  fire  for  me 
at  this  engine's  trial.  Now  I  will  be  ra«h  enough  to 
ask  "  Alf.  B."  a  few  questions  which  I  hope  he  will 
answer.  Where  is  the  greatest  pressure  of  steam 
in  a  locomotive  engine f  and  when  the  engine  is 
travelling  in  front  gear,  which  motion  bar  has  most 
pressure  on  it  ? 

I  see  "Express  Driver"  still  harps  on  those 
eight  engines  in  some  imaginary  shed.  He  now 
allows  he  is  wrong,  but  in  a  very  cool  manner  says 
it  makes  no  difference  in  the  consumption  of  fuel.  I 
showed  that  he  was  wrong  there  as  well.  291b. 
per  mile  is  a  little  more  than  what  Mr.  Stirling  told 
me— 231b.  I  am  very  glad  to  see  from  letter  11336 
that  a  single  engine  on  the  G.  W.  B.  has  attained 
81  miles  per  hour.  I  have  but  two  faults  to  find 
with  G.  W.  engines.  The  driving  wheels  are  8ft. 
diameter,  and  the  stroke  of  piston  is  2ft.  This  is 
too  small.  It  should  be  26  or  28;  the  engines 
would  get  away  with  a  load  twice  as  qaick.  The 
other  objection  is,  that  the  leading  end  of  the  engine 
is  carried  on  four  wheels.  Now,  if  these  were  run 
in  a  bogie  frame  the  engine  would  be  far  steadier 
and  work  less  damage  to  the  permanent  way.  For 
the  broad  gauge,  of  course,  it  b  not  needful  to  place 
the  cylinders  outside.  It  may  interest  Borne  to  know 
that  as  engines  requiring  new  cylinders  come  into 
Doncaster  shops,  the  new  cylinders  are  made  greater 
in  diameter  and  longer.  This  shows  that,  at  least 
on  the  G.  N.  B.,  large  cylinders  are  found  more 
economical,  and  at  the  same  time  the  boilers  are 
not  enlarged.  I  am  very  glad  to  see  "  Old  Dutch- 
man's" letter,  and  to  read  that  he  prefers  single 
wheels  to  coupled  for  high  speeds.  Old  Dutch- 
man" Bays  he  cannot  imagine  when  this  subject 
will  be  settled.  I,  for  one,  can  only  say  that  I  am 
quite  satisfied  as  to  the  relation  in  which  I  stand  to 

Express  Driver."  There  are  readers  and  writers 
who  agree  with  him  ;  bat  I  think  few,  if  any,  of  them 
have  travelled  on  the  engines  they  abuse.  I  happen 
to  travel  about  450  miles  per  week  on  express 
engines,  both  single  and  coupled.  Now,  as  we  nave 
one  bank  7  miles  long  and  one  in  80,  and  as  these 
single  engines  have  to  work  trains  of  12  and  13 
coaches  over  them  at  an  average  speed  of  35  to  40 
miles  per  hour,  and  do  not  run  at  excessive  speed 
down,  I  would  ask  those  who  condemn  single  wheels 
to  say  how  it  is  that  they  run  at  all.  On  August  17th 
I  ran  up  this  bank  with  our  best  coupled  engine  in 
14min.  The  next  day  I  ran  np  with  a  single  wheel 
in  13imin.  I  had  10  coaches  each  time,  and  fine  dry 
weather.  As  to  Mr.  Waltham  saying  60  miles  per 
hour  is  attained  by  no  train  he  knows,  I  would 
remark  it  is  either  a  misprint  or  else  he  knows 
nothing  about  what  he  speaks. 

John  H.  Chalmers. 


enough  in  the  main,  but  still  the  fact  remains  that 
the  EastKoast  is  by  far  the  fastest  travelling  train 
of  the  two  at  present,  and  will  continue  to  be  bo  for 
years  to  come,  I  suspect ;  though  what  the  Midland 
will  do  in  the  future  is  of  course  very  uncertain. 

"  Nil  Desperandum  "  (let.  11430,  p.  617)  tries  to 
upset  "  Alf.  B.'s  "  proof  on  p.  564,  which  I  con- 
sidered very  neat,  but  in  my  opinion  be  fails  utterly. 
"  Alf.  B."  proved  that  the  Midland  engines  require 
more  steam  than  the  Great  Northern  engines  to  do 
the  same  work.  "N.  D. "  ignores  this  fact  and 
starts  to  provo  that  the  Midland  engines  are  more 
powerful,  which  is  a  very  different  thing.  All 
*  Alf.  B."  proved  was  that  a  Great  Northern  engine 
used  less  steam  in  dragging  a  certain  train  for  a 
certain  distance,  than  a  Midland  engine  would  use 
to  take  the  same  train  the  same  distance.  He  took 
for  granted  that  both  were  powerful  enough  to  draff 
a  moderate  train  at  a  good  speed,  and  only  pointed 
out  which  did  its  work  most  economically. 

But  setting  aside  all  this,  I  believe,  that  the  G.  N. 
8ft.  engines  are  really  more  powerful  than  the 
Midland  express  engines.  The  only  reason  for  build- 
ing an  engine  with  4-connled  wheel*  is  to  prevent 
slip,  and  thus  cause  it  to  draw  a  heavier  train  than 
it  could  with  single  wheels.  But  as  long  as  there  is 
no  slipping,  the  single  wheel  engine  is  as  powerful  as 
the  coupled  engine  .of  the  same  dimensions,  and  more 
powerful  than  a  coupled  engine  with  smaller  driving 
wheels.  It  is  only  when  we  have  to  ascend  a  very 
stiff  bank  or  drag  a  train  so  heavy  that  the  single 
wheels  would  slip  with  it  that  the  coupled  engine 
trinmphs.  But  we  have  ample  proof  that  the  8ft. 
G.  N.  B.  engines  seldom  if  ever  slip  on  a  fair  road 
with  anything  under  20  carriages ;  and  the  Midland 
have  been  known  to  attach  two  engines  to  trains  of 
much  less  than  20;  therefore  this  must  be  about 
their  maximum  load  for  fast  travelling.  And  now  I 
think  we  can  say  that  the  G.  N.  8ft.  engines  will 
draw  as  heavy  a  train  as  the  Midland  coupled 
engines,  and  I  think  every  one  should  own  by  this 
time  that  they  can  take  the  same  weight  a  good  deal 
faster. 

Therefore,  I  say  they  are  more  powerful.  Again. 

N.  D."  says  he  has  not  seen  theG.  N.  engines,  and 
yet  a  little  further  on  he  ventures  to  state  that  the 
new  Midland  engines  will  beat  any  single  engineon  the 
G.  N.,  G.  W.?  and  L.  and  N.  W.  Why  not  say  any 
single  engine  in  the  world  ?  He  says  if  they  are 
anything  like  the  L.  and  N.  W.  single  9ft.  engines 
(7ft.  Gin.,  I  suppose  he  means)  they  are  worthless 
except  for  trains  of  6  or  8  coaches."  Now  firstly  they 
are  totally  unlike  the  L.  and  N.  W.  Lady  of  the 
Lake  class,  notably  because  they  are  much  heavier ; 
and  secondly,  they  are  invaluable  for  fast  trains  of  20 
carriages  or  under.  The  Lady  of  the  Lake  class  are 
extremely  light  for  single  wheel  engines,  consequently 
thoy  easily  slip  and  can  only  draw  very  light  trains. 
But  as  I  stated  once  before  in  the  English 
Mechanic,  I  have  travelled  in  a  train  of  16  car- 
riages, drawn  by  No.  22  G.  N.  R.,  8ft.  single, 
when  we  ran  from  Stevenage  to  Holme,  a  distance 
of  43£  miles  in  421  minutes,  and  on  another 
occasion  with  the  same  engine  and  ten  carriages, 
from  Potter's  Bar  to  Huntingdon,  46  miles,  in  47 
minutes  only.  This  certainly  does  not  look  as  if 
they  were  worthless,  except  for  trains  of  6  or  8 
coaches. 

I  am  very  pleased  at  the  extremely  aensible  letter 
of  "  A  Thirty  Years'  Railway  Man  T'  (p.  618).  The 
5.30  p.m.  out  of  King's  Cross,  is  certainly  a  won* 
derful  train,  when  both  weight  and  speed  are 
taken  into  consideration,  and  yet  I  believe  it  is 
extremely  punctual.  By  the  bye,  I  travelled  from 
King's  Cross  by  the  10  a.m.  on  Wednesday,  Aug. 
9th,  when  we  ran  as  follows  :— 


Distance. 


0 

70* 
105* 

188* 


Speed. 


532 
42-4 

503 


THE  NEW  MIDLAND  EXPRESS 
ENGINES. 
[11464.  J— L.  Letherbrow  (page  591,  No.  11362) 
has  given  some  interesting  detain)  of  the  Midland 
express  engines.  Will  he  say  to  which  class  of 
engines  they  refer?  The  dimensions  given  are 
identical  with  some  of  the  120  and  130  classes,  with 
the  exception  that  those  engines  have  driving  and 
trailing  wheels  of  6ft.  8in.  diameter,  and  cylinders 
17  x  24.  The  only  express  engines  on  the  Midland 
with  driving  and  trailing  wheels  6ft.  6in.  diameter, 
are  the  new  class  similar  to  No.  1,290,  Ac.,  and  they 
have  cylinders  171  *  26.  0.  E.  S- 


BPEED  OF  TRAIN8,  Ac. 

fll465.] — I  am  sorry  to  say  I  cannot  give  "  S.  T." 
Get.  11365)  the  length  and  the  gradient  between 
Peterboro'  and  Grantham,  although  I  know  it  to  be 
a  heavy  one.  Mr.  Chalmers  can  give  us  full  parti- 
culars. 

"  S.  T."  gives  certain  disadvantages  under  which 
be  Midland  Scotchman  labours  ;  these  may  be  true 


King's  Cross,  depart  10.2 
Peterboro',  pass  11.28 ... 
Grantham,  arrive  12.9  ... 

„      depart  12.17... 
Yerk,  arrive  1.56   

We  were  stopped  a  few  yards  outside  York  by  the 
home  signal,  as  the  traffic  was  so  heavy  in  the 
station  they  had  no  room  for  na,  so  we  did  not  get 
into  the  station  till  2.4,  4  minutes  late.  This  will 
not  occur,  however,  when  the  new  station  is  com- 
pleted. No.  48  took  us  from  London  to  Grantham  ; 
and  No.  5  from  Grantham  to  York  (both  8ft. 
wheelers). 

In  letter  11364,  p.  591,  by  an  absurd  mistake, 
I  misstated  the  times  of  arrival  and  departure  of 
the  up  Scotchman  at  Berwick,  Newcastle,  and  Dar- 
lington by  an  hour  too  early  in  each  case.    O.  P. 


appears  to  me  that  a  coupled  engine  would  perform 
this  run  better  than  the  eneines  at  present  used. 

In  my  opinion, "  C.  P.'s  "account  of  the  G.  W.  B. 
10  a.m.  (let.  11364)  is  quite  as  favourable  to  coupled 
engines  as  to  the  single  ones.  He  says  "  we  made  a 
splendid  run  to  Newcastle."  According  to  what  hu 
been  said  in  this  discussion  by  some  writers,  coupled 
engines  are  only  in  their  proper  place  when  mounted 
high  and  dry  on  a  pedestal !  But  here  we  have  an 
advocate  of  single  wheelers,  in  sight  of  that  lamented 
engine  mounted  as  above  at  Darlington,  speaking  of 
a  coupled  engine  as  performing  splendid  work. 
When  will  coupled  engines,  as  express  engines  be 
mounted  or  put  on  the  shelf?  I  venture  tony 
never,  until  the  lines  are  easier  and  the  traffic  is 
lighter  than  it  at  present  is  in  Britain. 

"Q.  P.  M."  (let.  11366)  appears  to  hare  got 
rather  a  wrong  idea  of  the  statements  of  "  E.  D." 
and  "G."  It  does  not  require  the  engines  to  be 
turned  out  from  any  particular  shed  to  be  better 
than  others.  The  workmanship  certainly  exercuei 
a  certain  influence  over  the  engines,  but  the  princi- 
pal part  is  the  design.  Many  of  the  engines  toned 
out  from  private  works  are  designed  by  the  engineers 
of  the  tinea  for  which  they  are  intended,  to  itiD 
"  Johnson  et  Stirling  mereant  palmam." 

I  feel  my  statement  rather  strengthened  than 
weakened  by  the  information  afforded  by  D.  F. 
Turner  (letter  11427,  page  617).  That  statement 
was,  "  Here,  referring  to  the  Flying  Dutchman,  we 
are  treated  to  its  performance  when  running  down 
bank  with  a  single  engine,  losing  time  up  banta. 
gaining  on  the  working  time  down."  "  D.  F.  T.' 
says  "nine  times  out  of  ten  it  is  late  at  Taunton." 
He  fujfther  states  that  it  arrives  punctually  at 
Exeter,  and  that  in  this  ran  of  29J  miles  only  2J 
miles  are  up  bank.  Is  the  time  gained  in  running 
np  this  bank  or  is  it  gained  in  the  20  miles  down 
bank  or  on  level  P  I  presume  in  going  down  bank  at 
80.  miles,  as  between  Bom-ton  and  Yatton.  The  ques- 
tion naturally  occurs,  "Why  should  the  Flying 
Dutchman  be  ten  or  more  minutes  late  at  Taunton 
nine  times  out  of  ten  P"  Surely  this  is  not  lost  in 
starting  or  in  stopping  too  long  at  intermediate 
stations. 

I  am  fnlly  in  accord  with  "Punctuality"  with 
regard  to  the  relative  performance  of  tingle  and 
coupled  engines  on  the  L.  and  N.  W.  R  It  is  the 
same  on  other  railways  with  heavy  trains  and  banks. 
But  I  am  quite  in  as  much  discord  with  the  last  seven 
lines  of  his  letter.  Why  are  these  new  engines 
now  more  powerful  than  the  new  M.  E.  engines? 
"Fancy  a  Midland  train  of  20  carriages."  Yes, 
fancy  a  Midland  train  of  34  carriages  drawn  by  one 
4-coupled  engine  of  the  800  class.  It  is  not  jet  a 
week  ago  since  I  had  the  pleasure  of  being  in  a 
train  of  this  description,  and  it  kept  time.  Aeain, 
"  there  would  be  at  least  two  engines  on  it." 

Did  "  Punctuality  "  ever  see  a  Midland  train  with 
three  engines  on,  as  he  seems  to  insinuate  by  saying 
"  at  least  two  t"  "  Punctuality  "  must  remember 
that  there  are  other  good  qualities  in  the  world 
besides  this,  and  of  these  prejudice  is  not  one. 
Although  the  Midland  engines  and  trains  are  so 
helpless,  the  L.  and  N.  W.  moat  look  to  their  laureb 
in  the  Scotch  traffic,  or  they  may  become  the  deserted 
company.  It  is  no  use  repeating  any  such  assertions 
as  that  the  M.  R.  engines  of  classes  800  or  1,2ft.'. 
Ac.,  are  poor,  weak,  and  humble  when  compared 
with  either  G.  N.  B.  or  L.  and  N.  W.  B.  I  do  not 
say  they  are  finer,  and  I  allow  other  people  to  be  the 
judges  if  they  are  as  fine.  They  can  take  20  coaches 
as  well  aa  any  coupled  or  single  engines  built  over 
very  heavy  banks,  and  this  can  be  testified  by  their 
drivers  and  passengers.  I  am  not  prejudiced.  [ 
can  and  do  recognise  the  excellence  of  the  single 
engines  of  the  G.  N.  R.  and  the  coupled  engines  of 
many  other  lines  ;  but  I  do  protest  against  the  M  K. 
engines  being  represented  as  behind  the  time. 


EXPRESS  ENGINES,  &0. 

[11466. J— iNlthe  timing  of  the  Flying  Dutchman 
as  given  on  p.  591 ,  let.  11363,  it  appears  the  average, 
which,  from  Weston  Junction  to  Yatton  is  38*  mfles 
per  hour,  rises  to  81  miles  per  hour  from  Yatton  to 
Bourton.  This  does  not  appear  to  be  regular  run- 
ning, for  allowing  2min.  at  Weston,  the  Bpeed  is 
only  49*  miles  per  hour,  whilst  the  average  from 
Weston  to  Bonrton  is  53  miles  per  hour.  Thus  we 
have  the  train  running  at  28  miles  an  hour  over  its 
average.    Unless  some  light  in  thrown  on  this,  it 


Taking  "  R.  W.'b"  (page  617,  letter  11432)  state- 
ment aa  true,  it  appears  the  "  Grosvenor  "  has  not 
seen  all  the  coupled  engines  put  into  the  "  old  iron 
shed,  aa  some  months  ago  it  would  appear  she  was 
going  to  do,  according  to  statements  in  these 
columns.  A  short  time  ago  I  was  on  this  line  and 
one  of  the  fastest  expresses  to  Brighton  was  run, and 
arrived  before  time,  by  a  coupled  engine. 

I  am  much  mistaken  if  the  engine  referred  to  above 
on  the  M.  B.  was  not  No.  807,  which  was  stated  as 
being  unable  to  steam  a  short  time  ago  by  Mr.  J.  n. 
Chalmers.  Does  its  action  bear  out  that  statement  t 
Errata.— In  letter  11365, ,  p.  591.  for  (M  the 
G.  N.  B.— more  weight,  read— (b)  tbe  G-  >•  £ 
carries  only  first  and  second-cUss  carnages ;  toe 
M.  R.  carries  first,  third,  and  Pullman  carnages. 
I  believe  that  adding  third  class  to  the  G.  N.  «*. 
train  would  double  ita  live  weight.  Under  (d) l» 
"  unfurnished  "  read  "  unfinished."  8.  T. 


Actual  Cautery  in  Diaeaaes  of  Bonea-M. 
Philippeaux  has  published  an  article  in  the  Lyo* 
MttUcalot  Aug.  6th,  1876,  in  which  be  shows  that 
caries  of  the  os  cajcis  may  be  arrested  by  perforating 
the  bone  with  a  red  hot  skewer,  endeavourwftbM 
to  destroy  the  carious  portion  of  the  bone  ami  setting 
up  healthy  action  I  The  proceeding  is  eapeoauj 
applicable  to  young  people. 

Google 


Digitized  by 


Skpt.  1,  1876.        ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  597. 


647 


REPLIES  TO  QUERIES. 

V  In  their  answers.  Correspondents  are  re- 
maeitfiiUy  requested  to  mention,  in  each  instance, 
the  title  and  number  of  the  query  asked. 


J 28011.]— Population  of  the  Earth.— Although 
>  a  direct  answer  to  "  C.  W.  H.'a  "  query,  the 
following  estimates  of  the  population  of  the  earth 
may  be  of  interest  to  him  and  others  of  your 
readers : — In  the  volume  of  the  Leisure  Hour  for 
1850  (p.  704),  1,288,000.000  is  given  as  the  supposed 
number  of  inhabitants  of  the  world.  In  the  article 
"  Population,"  in  the  "  National  Eoeyelopeadia,"  we 
are  told  that  the  population  was  estimated  in  1868 
at  1,301,000,000.  Lastly,  in  the  renew  of  a  then 
current  number  (November,  1872)  of  Petermann's 
"  Mittheilungen  "  in  '*  Ocean  Highways  "  (Vol.  II., 
p.  254),  it  is  stated  that  Herr  E.  Behm  and  Dr.  H. 
Wagner,  in  a  paper  contributed  to  the  former  periodi- 
cal, estimate  the  population  at  1,377,000,000,  of  which 
Abu  contains  794,000,000.  Three-quarters  of  this 
number  were  arrived  at  by  approximate  estimates,  in 
which  the  authors  are  said  to  "  hare  shown  judg- 
ment in  collating  all  existing  estimates,  and  fixing 
a  medium  between  the  extremes.' 1  It  will  be  noticed 
that  the  numbers  increase  as  the  dates  at  which 
they  were  formed  get  later.  It  would  not  be  safe, 
however,  to  take  the  difference  between  these  as  the 
real  increase  in  the  population.  This  difference  is 
also  to  be  accounted  for  by  the  greater  facilities 
which  every  year  enable  a  more  correct  calculation 
to  be  made ;  and  as,  with  geographical  discoveries, 
new  peoples  are  to  be  found,  these  have  alap  to  be 
taken  into  consideration."  In  the  article  in  the 
"  National  Encyclopedia "  mentioned  above,  the 
population  there  given  is  apportioned  amongst  the 
great  divisions  of  the  world  as  follows . — Europe, 
275,806,741;  Asia.  766,000.000;  Africa,  200,000,000: 
America,  67,896.01.1  ;  Australia,  1,445,000 ;  and 
Polynesia,  1,000,000.— F.  A.  Edwards. 

[a6128.]-Oramps  in  Legs  (TJ.Q.).— As  a  fellow- 
sufferer,  I  hoped  to  see  a  full  answer  to  "  Crampon  " 
before  his  query  reached  the  higher  class  of  TJ.Q.'s. 
I  transcribe  a  few  words  from  an  old  edition  of  the 
"  Encyclopaedia  Dritannica."  Cramp  is  "  occasioned 
by  a  thick  viscid  vapour  entering  the  membranes  of 
the  muscles."  (A  "pea-sonp  fog"  is  perhaps  a 
"thick  vapour,"  but  a  vapour  like  bird-lime — 
viscous! !)  Eemedy— "a  glass  of  tar-water  night 
and  morning ;"  also  "  a  rod  of  brimstone,  held  in 
the  hand,  has  given  relief."  I  have  never  tried 
either  of  these  recipes,  bat  to  stretch  the  afflicted 
muscle  vigorously  is  often  useful ;  and  let  "  Cram- 
pon  "  avoid  cold  and  damp,  which  aggravates,  if  it 
does  not  occasion,  cramp.  — Cl.  St. 

[If  a  fellow-sufferer,  why  not  have  tried  the. 
remedy  before  suggesting  it  to  others  P— Ed.] 

[28175.]  —  Hard-wooded  Cuttings  (TJ.Q.). — 
There  is  no  particular  art  in  striking  hard- wooded 
plants.  Of  course  greater  care  is  necessary  as  the 
formation  of  the  new  roots  is  slower  than  with  soft- 
wooded  plants.  As  n  general  rule  the  following 
points  must  be  observed  :— The  propagating  house 
should  be  rather  warmer  than  for  soft-wooded 
plantsy-say  nevor  lean  than  70'  Fah.  The  direct 
scorching  rays  of  the  wn  should  be  cut  off  either  by 
means  of  tiffany  or  by  whitewashing  the  glass  on 
the  outside.  The  cuttings  should  be  as  small  as 
possible,  terminal  shoots  being  preferable  in  the  case 
of  Ericas,  the  Couifenw,  and  somo  others,  while  short 
pieces  of  the  year-old  branches  or  twigs,  having  only 
one  bud  above  and  one  below  the  soil,  are  found 
more  apt  to  root  quickly  in  others,  such  as  the  vine. 
Ac.  With  such  as  are  more  difficult  to  rear,  ana 
certainly  none  are  more  so  than  the  Ericas,  the 
following  treatment  givos  the  best  result  j — Having 

E laced  a  sufficient  quantity  of  "crocks"  in  the 
ottom  of  the  required  number  of  18- size  pots,  fill 
them  to  within  seven-eighths  of  tuo  top  with  some 
good  friable  peat  mould,  mixed  with  one-third  of  fine 
sand.  Fill  the  pots  to  the  brim  with  silver  sand, 
and  give  a  light  watering,  sufficient  to  penetrate  the 
soil.  Now  prepare  yonr  cuttings  from  the  extreme 
tops  of  your  heaths,  having  chosen  pieces  about  lin. 
long,  and  trimmed  off  all  the  side  leaves  (without 
tearing  the  delicate  skin  or  bark)  with  a  sharp  knife, 
leaving  only  four  or  six  at  the  top.  With  a  minute 
dibber,  not  much  thicker  than  a  Inciter  match,  make 
about  nine  equidistant  holes  in  the  sand,  about  lin. 
apart.  Place  the  cuttings  in  them,  press  the  soil 
lightly  around  them  with  the  aid  of  the  dibber,  give 
a  good  overhead  watering  with  a  fine  rose,  and  cover 
with  a  bell  glass.  The  glasses  must  be  lifted  every 
morning,  and  the  dew  or  moisture  whioh  has 
■  collected  carefully  wiped  out,  so  that  none  may 
obscure  the  glass,  or  trickle  down  on  the  plants. 
Bottom  heat  favours  the  formation  of  roots ;  but,  if 
the  house  is  kept  steadily  at  about  70°  to  75°,  it  will 
not  be  absolutely  needful.  Water  must  be  supplied, 
but  with  care  and  judgment ;  the  soil  must  never  be 
allowed  to  get  dry,  nor,  on  the  other  hand,  mnst  it 
be  kept  too  wet,  or  the  plants  will  be  sure  to 
"  damp  off."  Myrtles  and  camellias  may  be  struck 
in  like  manner,  the  former  not  requiring  bo  much 
heat,  the  latter  just  about  the  same  as  the  heaths. 
Oleanders  are  best  struck  by  tearing  (not  cutting) 
off  portions  of  the  branches,  standing  these  in 
bottles  of  water  until  rootlets  begin  to  form,  and 
then  potting  in  rather  heavy  loam.  I  trust  these 
'letaila  may  be  of  service.   If  there  is  any  particular 


plant  which  has  baffled  yonr  endeavours,  write  again, 
specifying  it,  and  I  will  do  my  best  to  assist  you.— 
NUBSIKY. 

[26185.]— Wheels  of  Railway  Rolling  8  to  ok.— 
On  page  619,  line  13,  there  is  a  slight  misprint.  Read 
"no  case  has  ever  been  known  of  a  broken  tire 
leaving  these  wheels." — C.  E.  S. 

[26247.]  —  The  Mustel  Instrument.  —  Tour 
correspondent,  "  Eleve,"  has  asked  me  to  say  that 
he  will  send  sections  of  the  pans  as  soon  as  he  can 
find  time  to  do  them.  I  presume  he  means  in  reply 
to  "  W.  C.  D.,"  who  asked  certain  questions  on  p. 
341.  At  the  time  of  writing,  the  thermometer  was 
so  outrageously  elevated  in  Massachusetts,  that 
yonr  correspondent  could  not  possibly  sit  down 
calmly  and  coolly  to  make  a  series  of  measured 
drawings,  especially  after  working  on  organs 
throughout  the  day. — S.  Ray. 

[26267.1— Animal  and  Vegetable  Pood.— Is  it 
not  nearly  time  for  the  "  argument "  to  be  given  up 
that  men  who  do  live  on  either  animal  or  vegetable 
food,  or  on  both,  have  not  digestive  organs  fitted  to 
assimilate  either,  or  both  ?  In  all  other  eases  it  is 
allowed  that  what  men  do  do,  they  can  do.  Why 
not  in  this  ?  Again,  can  anything  be  more  foolish 
than  to  contend  that  because  men  have  not  fangs 
like  those  of  the  carnivore— well  adapted  for  catch- 
ing and  rending  their  prey— that  they  have  nofrteeth 
adapted  for  eating  the  flesh  of  animals  killed  by 
artificial  instruments,  and  cooked  to  render  it  more 
tender,  grateful,  and  digestible  ?  I  submit  that  the 
notorious  fact  that  nearly  all  men  who  can  get  it 
do  eat  meat,  and  generally  thrive  on  it,  is  a  com- 
plete answer  to  all  pretended  scientific  proofs  that 
it  is  unsuitable  diet  for  most  men,  though  it  may  be 
suitable  for  some.  It  by  no  means  follows,  however, 
that  because  a  mixed  diet  is,  as  all  experience 
proves,  a  suitable  diet  for  most,  that  many  would 
not  be  better  if  they  ate  less  meat,  and  some  if  they 
did  not  eat  any ;  and  I  am  sure  great  good  must  be 
done  if  modes  of  preparing  a  greater  variety  of 
vegetable  f  ood  were  better  known  to  Englishmen, 
and  especially  to  Englishwomen.  If,  as  "  Mured 
Denistoun"  (query  20776)  asks  for.  vegetarians 
would  favour  us  with  a  vegetarian  bill  of  fare  of 
nice  toothsome  dishes,  satisfying  the  appetite  and 
easy  of  digestion,  they  would  do  more  to  introduce 
their  system  than  by  repeating  arguments  to  prove 
what  nobody  can  believe — that  men  have  not  organs 
fitted  to  do  that  which  most  men  have  been  doing  ever 
since  man  was  created— i.e.,  living  in  part  on  animal 
food.  Nor  is  the  other  argument,  that  of  the  alleged 
cruelty  of  killing  animals  for  food,  of  greater  force. 
We  can  scarcely  do  anything  without  causing  the 
death  of  some  animal  or  other,  and  perhaps  few  men 
kill  more  than  gardeners,  not  for  food,  indeed,  but 
to  prevent  them  destroying  food.  Why  is  it  more 
cruel  to  have  an  ox  killed,  being  first  rendered  in- 
sensible by  a  blow  with  a  pole-axe.  to  supply  food 
for  n.  number  of  people,  than  to  shake  off  |  cabbage 
a  hundred  caterpillars  aad  leave  them  to  die  of 
starvation,  in  order  that  one  person  may  have  part 
of  his  dinner?  Cruelty  consists  not  in  killing,  but 
in  inflicting  noedless  pain,  and  no  pain  need  be  in- 
flicted iu  killing  animals  for  food,  as  they  may  be 
killed  before  t  ley  know  they  are  hurt.  'Tis  expecta- 
tion it. v-  the  pangs  of  death,  and  the  poor  beetle 
that  we  tread  upon  in  corporeal  sufferance  feels  as 
great  a  pang  as  when  a  giant  dies ;  or,  in  other 
words,  neither  need  suffer  at  all.  and  does  not  if 
killed  uuawarus  and  directly,  as  all  animals  may  be 
and  many  are.  Then  as  to  enjoyment  of  life,  are  not 
cattle  and  she«p  the  very  pictures  of  contentment  P 
Di<l  any  one  erer  see  a  healthy  and  well-fed  bird  at 
liberty  that  did  not  look  perfectly  happy  P  Would 
it  continue  to  aim  at  enjoyment,  for  all  that  are  used 
for  the  food  of  man  to  be  destroyed,  as  destroyed 
they  nearly  all  must  be,  if  it  were  not  profitable  to 
keep  them,  while  the  few  allowed  to  live  would  ter- 
minate their  existence  by  disease  or  by  slow  decay, 
unless,  as  is  more  probable,  killed  by  some  other 
animal  with  more  pain  than  even  a  careless  butcher 
inflicts  P  Again,  the  practice  of  killing  animals  for 
food,  generally  as  soon  as  fully  grown,  increases,  of 
course,  the  proportion  of  the  young,  and  young 
animals  appear  to  have  the  greatest  enjoyment  of 
life:  it  follows,  therefore,  that  keeping  animals  for 
food  and  killing  them  with  little  or  no  pain,  and 
without  the  pang  of  apprehension,  greatly  increases 
animal  enjoyment  of  life. — M.  B.  C.  S. 

[26257.1— Animal  and  Vegetable  Food.— I  still 
"pause  for  a  reply"  from  "A  Vegetarian,"  and 
really  shall  be  obliged  if  he  will  at  once  answer  my 
queries,  and  shall  not  now  answer  in  detail  the  letters 
of  F.  A.  Edwards  or  Enoch  Evans,  but  will  do  so 
when  "  A  Vegetarian  "  replies  to  my  queries  ;  but  I 
must  at  once  tell  yonr  readers  that  the  "  erroneous 
matter"  which  Mr.  Enoch  Evans  has  been  good 
enough  to  call  it,  in  my  former  letter,  is  the  opinions 
of  the  most  learned  physiologists  of  the  present  ago, 
and  I  must  tell  Mr.  Enoch  Evans  that  his  first  and 
really  only  statement  regarding  digestion  is  decidedly 
erroneous.  The  idea  of  starch  being  at  once  con- 
verted into  sugar  is  absolutely  absurd.  That  a  small 
quantity  of  the  broken  starch  granules  suffer  con- 
version into  sugar  by  the  aid  of  ptyalin  is  a  fact,  but 
the  whole  of  the  unbroken  starch  granules  pass  into 
the  stomach,  and  through  it  into  the  duodenum, 
before  they  are  converted  into  sugar.  Here  the 
pancreatine  of  the  pancreatic  juice  effects  the  con- 
version. I  shall  have  much  more  to  say  with  regard 
to  Enooh  Evans'a  letter,  but  before  doing  so  would 
be  glad  of  a  few  answers  to  the  following  queries  :— 


(a)  Did  he,  when  an  infant,  feed  upon  his  mother's 
milk  (animal  food  this)  P  (6)  did  he,  when  young, 
adopt  a  vegetable  diet— have  no  milk  in  his  tea  or 
coffee,  and  no  butter  upon  his  bread  ?  (e)  does  he 
now  take  milk,  eggs,  lard  in  his  pastry,  butter,  or 
any  food  which  hoaestly  should  be  classed  as  animal 
food  P  I  would  like  to  know  the*e  few  points,  and 
then  I  shall  have  to  occupy  a  little  more  space  in 
your  valuable  journal. — W.  J.  Lancaster. 

[26267.]— Animal  and  Vegetable  Food.— One 
of  the  most  extraordinary  statements  which  have 
ever  appeared  in  the  English  Mechanic  is  that 
expressing  "  Saul  Rymea's  "  faith  in  the  humanity 
of  man.  One  would  think  that "  Saul  Rymea  "  had 
never  seen  a  newspaper,  instead  of  being,  as  we  know 
him  to  be,  familiar  with  all  the  news  of  the  day.  He 
would  have  been  nearer  the  truth  had  he  said  with 
Buskin,  "  I  do  verily  perceive  and  admit,  in  con- 
vinced sorrow,  that  I  live  in  the  midst  of  a  nation  of 
thieves  and  murderers  ;  that  everybody  around  me 
is  trying  to  rob  everybody  else ;  and  that  not  bravely 
and  Btrongly,  but  in  the  most  cowardly  and  loath- 
some ways  of  lying  trade;  that  'Englishman*  is 
now  merely  another  word  for  blackleg  and  swindler ; 
and 'English  honour  and  courtesy  changed  to  the 
sneaking  and  the  smiles  of  a  whipped  pedlar,  an  in- 
articulate Autolycus,  with  a  steam  hurdy-gurdy 
instead  of  a  voice.  Be  this  all  so  ;  be  it  so  to  the 
heart's  oontent-^or  liver  and  trail's  content— of  every 
modern  economist  and  philosopher.  I  yet  do  verily 
trust  that  out  of  this,  festering  mass  of  scum  of  the 
earth  and  miserable  coagulation  of  frog-spawn 
soaked  in  ditchwater,  I  can  here  and  there  pluck  up 
some  drowned  honour  by  the  locks,  and  leave  written 
orders  for  wholesome  deed,  and  collected  monies  for 
the  doing  thereof,  which  will  be  obeyed  and  guarded 
after  I  am  gone,  and  will  by  no  means  fall  into  the 

Eower  of  the  mendicant  tribe  who,  too  cowardly  and 
enrtless  to  beg  from  the  face  of  the  living,  steal  the 
alms  of  the  dead,  and  unite  the  apparently  incon- 
sistent characters  of  beggar  and  thief,  seasoning  the 
compound  with  sacrilege."  (If  anything  more  is 
wanted  "E.  L.  G."  to  the  rescue.)  How  can 
humanity  be  expected  from  man  painted  in  such 
terms  P  But  let  us  consider  a  few  facts.  A  few  days 
since  I  read  in  a  newspaper  that  "a  gentleman 
burnt  his  wife  in  bed  by  pouring  petroleum  on  it, 
and  setting  light  to  it  while  she  was  asleep."  This 
reminds  me  of  a  person  whom  I  know,  who,  when  a 
boy,  at  the  instigation  of  one  of  his  father's 
servants,  rubbed  ft  cat  over  with  petroleum  and 
then  set  fire  to  it.  The  poor  animal,  suffering 
from  this  excruciating  torturo,  as  if  directed  by  an 
avenging  Providence,  ran  against  a  hay-stack,  and 
very  fortunately  set  it  on  fire.  A  writer  in  the 
Sfciiu'tnry  Ga-rite  of  June  1 1th  overheard  an  ultra- 
fiendish  being  "  of  gentlemanly  api>earance  ond  ap- 
parent respectability,"  in  Mincincr-lano,  give  utter- 
ance to  the  following :—"  I  wish  to  God  we  could 
get  a  good  bloody  war  somewhere  !"  Think  of  this, 
readersoftho  English  Mechanic— of  the  thousands 
who  have  been  bnrned  alive,  or  evon  treated  worse, 
in  the  dens  of  the  Holy  Inquisition,  because  they  could 
not  think  as  some  others  thought,  and  would  not  Ho 
by  saying  they  did  ;  of  the  atrocities  now  being  per- 
petrated by  the  Turks ;  and  of  vivisection.  And  thus, 
seeing  the  beauty  of  nature  and  the  hideous  cruelty 
pf  man,  can  we  say  other  than— 

Kvery  prospect  pleases, 
And  only  man  is  vile  t 
When  I  read  the  newspaper  accounts  of  the  most 
horrible  crimes,  of  the  cruelest  conceivable  nature, 
I  often  wish  I  had  been  born  on  some  world,  circling 
round  one  of  the  scintillating  orbs  of  heaven,  in- 
habited by  a  more  humane  race.  —  Charles  W. 
Hodgson. 

[We  cannot  find  room  for  the  very  long  quotation 
of  not  superlatively  Rood  poetry  at  the  end  of  Mr. 
Hodpson's  letter.  We  quite  agree  with  him  as  to 
the  inhumanity  that  prevails.  Unhappily,  as  of  old, 
the  world  is  "  full  of  the  habitations  of  cruelty." 
There  are  cruelties  enough  perpetrated  on  the  cab- 
horses  of  London  alone  to  make  the  angels  weep. 
Such  a  horse,  almost  as  a  rule,  is  fed  as  a  machine, 
driven  as  a  machine,  and  treated  as  a  machine. 
What  the  horse  must  feel,  or  whether  he  is  capable 
of  feeling  at  all.  apparently  never  crosses  the  mind 
of  cabby.  "Man's  inhumanity  to  man"  is  bad 
enough, but  man's  inhumanity  to  brutes  is  infinitely 
worse.— Ed.] 

[26383.]— Mould  for  Casting  Plaster  of  Paris. 
— I  missed  seeing  this  query  on  its  first  appearance, 
and  have  lent  the  number  of  English  Mechanic 
containing  it  to  a  friend  ;  but  the  reply  of 
"  Quidam,"  on  page  598,  seems  to  me  to  admit  of 
extension  and  improvement.  Gelatine  moulds  are 
made  from  ordinary  Russian  and  other  fish  glue, 
and  I  have  made  them  with  common  Scotch  glue. 
Treacle  is"  sometimes  used— I  have  never  used  any — 
but  I  cannot  conceive  how  moulds  for  casting  from 
could  be  made  in  the  half  treacle,  as  suggested,  and 
still  less  with  the  astonishing:  proportion  of  "  two  or 
three  times  as  much."  If  required,  I  will  give 
further  information.— B.  T.  W. 

[26443.]— Sweet-Toned  Harmonium.  —  "  Saul 
Rymea "  evidently  does  not  fully  comprehend  or 
understand  my  statements.  I  did  not  say  that  the 
harmonium  in  question  produced  a  tone  superior  to 
all  of  Alexandre's,  but  of  some,  meaning  the  inferior 
ones.  "  Saul "  is  aware  that  inferior  harmoniums 
are  manufactured  by  this  firm  as  well  as  superior 
instruments.  "  Saul "  wants  to  know  (if  he  does  not 
already)  what  are  English  reeds.   It  ia  a  very  unne- 
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oessary  question  to  ask ;  bat,  m  he,  expects  to 
receive  an  answer.  I  reply  that  English  reeds  are 
those  manufactured  in  England.  Our  friend  "  Saul" 
says  that  French  reeds  are  made  in  this  country.  It 
is  quite  as  reasonable  to  say  that  an  harmonium 
made  in  France  or  America  is  an  English  instru- 
ment, as  it  is  to  assert  that  French  reeds  are  made 
in  England,  because,  if  they  are  made  in  England, 
how  can  they  be  French  ?  We  all  know  that  the 
English  can  make  reeds  similar  to  the  French,  but 
still,  truthfully  speaking,  they  are  not  French  reeds. 
Now.  as  regards  the  pan.  Pans  made  entirely  of 
pine  belong  to  the  inferior  class  of  pans,  and  it  sur- 
prised me  very  much  to  find  that  a  pan  of  this 
quality,  with  English  reeds,  should  produce  a  tone 
which  I  hare  described  as  superior  in  tone  to  some 
of  Alexandre's  harmoniums.  The  reason  for  my 
making  the  assertion  that  it  is  not  satisfactory  to 
adopt  the  plan  always  is  this : — There  are  very  few 
persons  that  would  take  the  trouble  with  a  pan  as  I 
did  with  this  one.  It  took  me  three  whole  days  to 
complete  it,  and,  thanks  to  my  perseverance,  proved 
delightfully  successful.  Any  one,  with  a  little 
practice  and  patience,  can  make  one  of  these  pans  at 
a  very  small  expense,  and  I  shall  be  most  happy  to 
supply  any  person  with  full  instructions  and  scales, 
who  would  not  mind  the  trouble  and  time  to  make 
it.— G.  Frtrr. 

[26447.] — Governors  (U.Q.).— I  am  surprised  to 
find  a  question  of  this  kind  quite  passed  by ;  and  so 
in  order  that  "  Me  "  may  get  some  information  on 
points  desired  I  give  him  the  following,  selected 
from  different  books,  and  which  seems  in  accordance 
with  practice -.—Angle  vertical  height  of  plane  of 
revolution  to  point  of  suspension  in  inches.  B  No. 
of  revolutions  per  minute : — 

-("?)'*'% 

Position  of  governors  at  an  angle  of  60°.  Height  of 
plane  line  from  suspension  =  '6  to  '4  of  stroke  of 
engine :  diameter  of  balls  =  height  of  plane  line  * 
•5  to  4.-W.  8. 

T26462.]  —  Preserving  Wood  (TJ.Q.).  —  At 
Bellagio,  on  the  lake  of  Como,  where  olive  wood  is 
used  in  large  quantities  for  the  formation  of  various 
articles  of  turnery,  Ac,  I  was  informed  by  one  of 
the  manufacturers  of  such  things  that  the  plan 
adopted  by  them  for  seasoning  the  wood  is  to  boil  it 
for  about  ten  minutes,  and  then  let  it  dry  gradually 
for  months  before  using  it.  Whether  this  mode  of 
treatment  is  the  best  for  other  wood  I  cannot  say.— 
G.  C.  C. 

[26461.]— Crayon  Painting  .  (TJ.Q.).— I  cannot 
tell  you  whether  there  is  a  gallery  devoted  to  crayon 
painted  pictures  or  not,  neither  can  I  tell  you  the 
best  maker  of  crayons ;  but  I  inclose  you  the  recipe 
of  brother  Joel's  oement  used  in  Paris :— Shellac, 
six  parts ;  spirits  of  wine,  four  parts ;  turpentine, 
two  parts ;  colouring  powder  (such  as  Prussian  blue, 
orpiment,  white  lead,  vermilion,  Ac.),  twelve  parts ; 
bine  day,  twelve  parts.  The  clay  being  elutriated, 
passed  through  a  hair-sieve,  and  dried,  is  to  be  well 
incorporated  by  trituration  with  the  solution  of  the 
shellac  in  the  spirits  of  wine,  the  turpentine,  and  the 
pigment.  The  doughy  mass  is  pressed  into  moulds, 
so  as  to  acquire  the  desired  shape.  They  are  then 
dried  by  a  stove  heat.— Joseph  William  Fen- 

KILL. 

[26468.]— Lathe  Castings  (TJ.Q.).— I  will  en. 
deavour  to  furnish  particulars  of  patterns  if  full 
particulars  are  given  of  what  is  wanted :  but  should 
recommend  you  to  _  consult  our  advertisement 
columns,  where  you  will  find  that  lathe  castings  are 
advertised ;  and  this  way  of  getting  them  must  be 
cheaper  and  more  satisfactory.— W.  S. 

r2«477.]— Naylor-s  Safety  Valve  (U.Q.).— In 
reply  to  "Rocket,"  I  send  sketch  of  Naylor's  safety 
valve,  which  if  he  will  refer  to  he  will  see  that  upon 
lever  assuming  position  of  dotted  lines  through  the 


upward  pressure  of  steam  upon  under  side  of  valve, 
the  distance  between  spring  and  fulcrum  of  lever 
becomes  less,  consequently  allowing  valve  to  rise 
more  freely.— W.  S. 

[26492.]— House  Building  (TJ.Q.).  —  Scientific 
men  are  of  opinion  that  concrete  will  stand  wear 
and  tear  as  much  if  not  more  than  stone,  hence  the 
adoption  of  concrete  blocks  of  some  tons  in  weight 
in  the  erection  of  the  new  Aberdeen  pier  and  break- 
water, the  same  being  well  tied  with  iron  ties  with 
Portland  cement  joints,  and  faced  with  the  same 
material.  I  think  there  is  no  more  dangerous  coast 
than  the  north  coast.  I  was  on  the  pier  and  break- 
water in  May  hut.  Balconette  landings,  chimney 
nieces,  and  staircase  and  lavatory  landings  are  con 

"nructed  of  sand  and  Portland.— Joseph  William 

'NNILL. 


[26604.]— Limelight.— To  Mr.  Lancaster.— I 
had  intended  to  give  you  the  necessary  information 
for  making  a  gas-holder  for  home  use ;  but  the  same 
would  not  apply  to  school  use,  Ac.,  oecauae  of  diffi- 
culty in  carrying  about.  But  here  it  is,  and,  if 
useful  in  the  house  alone,  it  might  be  worth  while 
to  make  it :— In  every  house  I  imagine  there  is  a 
washing  tub.  This,  then,  shall  be  the  bottom  of 
our  gasholder.  Now  for  the  top.  You  would  either 
make  a  zinc  reservoir  or  buy  another  tub  slightly 
smaller  than  one  in  the  house— in  fact,  just  large 
enough  to  go  inside  the  large  tub.  Now  we  will  call 
large  tub  A  and  small  tub  B.  Then  to  convert  the 
two  tubs  into  a  gasometer  will  but  be  the  work  cf 
an  hour  or  so.  Fasten  to  A  three  uprights  in  such 
a  manner  that  they  may  be  easily  removed,  and  the 
tub  Hsed  for  its  proper  work.  Then,  at  the  top  of 
these  uprights,  nave  pulleys.  The  uprights  might 
be  three  broomsticks,  and  the  three  pulleys  may  be 
bought  for  a  few  coppers  from  any  ironmonger. 
Then  screw  them  into  ends  of  broomsticks,  and  fix 
sticks  to  outside  of  A.  On  the  bottom  of  B  fix  three 
small  hooks  to  attach  a  chsin  to.  The  tub  B  should 
then  be  put  into  A,  bottom  upwards.  Three  pieces 
of  rope  or  chain  should  be  fastened  to  B  and  go  over 
pulleys.  To  their  outer  ends  hang  three  sad-irons 
or  any  other  weights  yon  may  have  at  hand  ;  and, 
la.- 1  ly.  to  complete  your  gasometer,  you  must  screw 
a  tap  into  the  bottom  of  B,  so  that  a  pipe  may  be 
applied  to  the  jet.  The  tap  would  be  better  just  on 
the  side,  one  inch  from  bottom,  so  that  the  tub,  B, 
could  be  laid  down  without  damaging  tap.  Now, 
after  converting  au  old  iron  kettle  into  a  retort,  and 
having  it  charged  with  lib.  of  chlorate  of  potash, 
and  ill.  manganese  binoxide,  fasten  on  to  pipe  of 
kettle  a  tube  of  indianibber,  the  other  end  being 
attached  to  tip  in  gasometer,  before  finally  joining 
up.  Fill  the  bottom  tub.  A,  with  water,  and  press 
B  down  to  the  bottom,  allowing  all  theair  to  escape 
through  the  tap.  Then  put  on  the  weights,  and 
connect  the  tubing,  and,  finally,  put  the  retort  on 
the  fire  and  fill  the  gasometer.  A  little  water 
should  be  poured  into  tub  A  as  B  ri?i  s  out  of  it,  and 
a  small  pipe  should  carry  off  the  excess  of  water 
when  B  descends  into.  A.  When  ready  for  use,  put 
weights  on  the  top  of  B  until  you  get  sufficient 
pressure.  Your  jet  may  be  constructed  of  a  glass 
spirit  lamp,  with  a  point  to  carry  lime-ball,  and  a 
blow-pipe  connected  with  gasometer,  a  taper  one 
being  beet  for  the  purpose.  The  amount  of  gas  neces- 
sary to  be  used  may  be  regulated  first,  by  the 
pressure  on  B ;  second,  by  the  tap.  I  think,  with  a 
very  small  amount  of  ingenuity,  you  will  be  able  to 
construct  an  apparatus  which  will  give  you  a  light 
equal  to  150  candles,  and  quite  good  enough  for  all 
ordinary  work,  and  at  the  very  minimum  of  expense. 
— W.  J.  Lancaster.  * 

[26600.]— Light.— To  Mr.  Lancaster— I  should 
recommend,  in  your  case,  the  oxycalcium  light.  This 
is  the  one  in  which  spirits  of  wine  is  used,  and  the 
oxygen  blown  through  a  jet  across  the  flame  from 
spirit  lamp  on  to  a  lime-ball.  A  large  concave  re- 
flector should  be  used  to  prevent  the  sharp  shadows 
you  would  obtain  when  using  the  naked  light.  Two 
lights  would  be  better  than  one,  and  the  cost  would 
be  about  4d.  per  hour.  This,  I  think,  would  be  the 
cheapest  method  by  which  you  could  illuminate  your 
yard.  Do  not  think  of  the  electric  light ;  it  would 
be  costly,  troublesome,  and  difficult  to  manage.— 
W.  J.  Lancaster. 

126656.]  —  Power  of  Engine.— The  difference 
between  my  answer  and  "  H.  C.'s"  is  owing  to  the 
fact  that  he  does  not  deduot  the  atmospheric  pres- 
sure from  that  of  the  steam,  and  I  do.  Was  the 
pressure  which  "  Alexander  gave— vis.,  401b.— 
inclusive  or  exclusive  of  that  of  the  atmosphere  ?  I 
do  not  know  how  "  N.  G.  W."  obtains  his  result  of 
86  horse-power.— C.  W.  Hodgson. 

[28672.]— Cooa  Leaf.— I  read  "  Incog's  "  reply  on 
page  600  with  great  interest,  and  the  statements 
therein  contained  I  fully  indorse.  I  regret  to  say 
that  there  is  scarcely  a  good  sample  of  these  leaves 
to  be  obtained  in  this  country,  and  the  various  com- 
plaints published  regarding  the  effects,  and  stating 
that  the  users  have  received  no  benefit,  have  been 
doubtless  due  to  the  inferior  quality  of  the  article 
obtained.  I  have  received  numerous  samples  since 
my  letter  to  the  Standard  of  March  20th  from 
parties  requesting  an  opinion  respecting  the  quality 
of  leaves  purchased  from  various  establishments  in 
this  country,  but  I  am  sorry  to  say  that  1  have  not 
received  a  good  sample.  They  were  certainly  coca 
leaves,  but  instead  of  being  a  dark  green  were  of  a 
brown  colour,  and  so  deteriorated  as  to  be  compara- 
tively inert  and  worthless.  The  leaves,  after  they 
arrive  in  this  country,  will  not  keep  for  any  great 
length  of  time,  and  especially  if  there  has  been  any 
carelessness  in  the  gathering,  drying,  or  packing  for 
exportation.  I  would  suggest  that  as  soon  as 
possible  after  the  arrival  of  the  leaves  in  this  country 
they  should  be  macerated  in  a  mixture  of  spirits  of 
wine  (one  part)  and  distilled  water  (seven  parts) ;  or 
it  would  be  a  great  advantage  if  some  one  of  the 
London  wholesale  druggists  would  take  a  special 
interest  in  the  coca  leaf,  and  have  it  properly  dried, 
pressed,  and  wrapped  in  half  pound  or  one  pound 
packets.  In  suoh  a  condition  it  would  keep,  with 
ordinary  care,  for  a  length  of  time.  I  fear  that 
unless  some  other  means  than  at  present  are  adopted 
to  preserve  its  qualities,  the  people  of  this  country 
will  not  be  able  to  obtain  the  full  benefit  derivable 
from  the  use  of  the  leaves  of  Erythroxylon  coca.  The 
physiological  effects  are  directly  upon  the  brain 
and  nervous  system,  and  by  its  action  upon  the 


governors  of  the  vital  acts  of  the  body,  it  preventa 
undue  exertion  of  the  internal  organs,  and,  likewise, 
that  undue  waste  of  the  tissue  of  which  the  organs 
are  formed,  which  follows  as  an  effect  of  physical  or 
mental  strain.  The  action  of  coca  tends  to  chminith 
the  amount  of  solids  in  the  urine — to  diminish  the 
amount  of  urea  produced.  This  urea  is  a  constant 
production  of  the  body,  and  under  the  influence  of 
bodily  or  mental  exertion  a  greater  amount  is  pro- 
duced, and  the  amount  of  this  nrea  is  in  proportioo 
to  the  waste  of  tissue.  Coca  regulates  and  greatly 
assists  in  maintaining  that  equilibrium  of  action  of 
heart  and  capillary  circulation  which  is  so  necessary 
for  the  maintenance  of  an  unexhausted  and  on- 
fatigued  state  of  the  body.  Exertion  of  the  muscles 
frequently  draws  an  increased  supply  of  blood  to  the 
parts  exercised,  as  in  persons  who  have  to  make  a 
little  extra  muscular  _  exertion  the  vessels  will 
necessarily  dilate  excessively,  and  if  the  action  of  tbe 
heart  is  not  correspondingly  increased  in  frequency, 
there  will  be  an  alteration  in  the  arterial  tension,  it 
will  fall,  and  the  pulse  will  give  rise  to  a  sensation 
as  though  it  were  a  double  pulse.  If,  on  the  other 
hand,  the  heart's  action  is  excited  and  increased 
abnormally,  while  the  muscles  do  not  require  a  supply 
of  blood  much  greater  than  ordinary,  then  the 
tension  will  be  increased,  and  the  great  amount  of 
obstruction  canted  by  arterial  contraction  will  throw 
a  still  greater  amount  of  work  upon  the  heart. 
Brain  exhaustion,  caused  either  by  mental  or  physictl 
strain,  will  give  rise  to  such  abnormal  action,  as  will 
also  an  increase  in  the  amount  of  effete  matter  io 
the  blood  in  suoh  states  of  the  body  in  which  the 
excretory  organs  are  obstructed;  alterations  io 
nutrition  during  exertion.  Low  arterial  tension,  by 
increasing  the  supply  of  blood  to  the  muscles,  de- 
creases ftbe  supply  to  the  brain.  The  ill  supply  of 
food  to  this  organ,  and,  consequently,  to  the  wool* 
nervous  system,  produces  a  feeling  of  fatigue,  and 
there  is  also  a  rise  of  the  internal  temperature.  On 
the  other  hand,  increased  arterial  tension  throws  a 
greater  strain  upon  the  heart,  which  becomes  over- 
taxed, dilated,  and  there  are  produced  breathlessneM, 
a  sensation  of  lightness  in  tho  head,  Ac.  Coca,  by 
its  toning  action  on  the  nervous  system,  increase* 
the  amount  of  nervous  influence  over  the  whole 
organism,  diminishes  the  waste  of  tissue,  regulates 
the  various  functional  actions — as  circulation,  excre- 
tion, Ac— and  prevents  suoh  results  as  above  given. 
Thus  its  efficacy  as  a  therapeutic  agent  in  all  form* 
of  disease  cannot  be  doubted.  In  consumption,  in 
inflammation,  in  fevers,  iu  which  states  of  tbe 
system  there  is  an  increase  in  temperature,  disorder 
of  nutrition,  abnormal  disintegration  of  the  tissues 
of  the  body,  nervous  and  muscular  fibres,  increased 
production  and  excretion  of  urates,  carbonic  acid. 
Ac. ;  in  the  brain  exhaustion  consequent  upon 
mental  labour,  and  in  the  fatigue  produced  by  physical 
exercise.  In  all  states  and  conditions  of  men  coca  is 
invaluable  both  as  a  preventive  of  exhaustion  and  a 
repairer  of  wasted  tissue.  In  all  tbe  years  throogb 
which  I  have  used  these  leaves  I  have  administered 
them  in  large  and  small  doses  to  man  and  animaLs 
without  inducing,  in  any  one  case,  injurious  effect*, 
but  always,  on  the  contrary,  the  beneficial  result} 
required.— Wm.  Tibble?,  SyBton,  Leicester. 

[26672.]— Coca  Leaf  Powder.— I  have  read  with 
interest  the  article  by  "  Incog."  on  page  690,  snd 
intend  to  test  the  new  stimulant,  but  before  doing  so 
I  beg  to  ask  information  from  "Incog.,"  or  any 
other  qualified  person,  upon  the  following  points. 
I  regard  stimulants  of  all  kinds  as  almost  or  quite 
unmitigated  evils.  Is  coca  one  that  can  be  abandoned 
at  any  time  without  leaving  a  craving  for  it  ?  In 
other  words,  if  once  used  in  a  moderate  way  dost  it 
become  a  necessity,  as  opium  is  to  opium-eaters  J 
In  describing  the  complaints  from  which  I  suffer  I 
wish  to  elicit  the  opinion  of  "  Quidam,"  or  any  one 
else,  upon  the  probable  effects  of  coca  in  my  ease, 
and  also  any  information  that  others  can  give  me, 
as  to  the  cause,  effect,  and  treatment  of  the  T&noM 
symptoms.  I  nave,  for  some  years,  suffered  from 
chronic  bronchitis  and  emphysema  of  the  longs,  with 
all  their  fearful  accompaniments,  and  have  been 
gradually  losing  strength,  and  latterly  weight  Age, 
40 ;  height,  6ft.  5in. ;  weight,  8  stone ;  coogh  and 
expectoration  very  frequent  for  four  or  five  /ears. 
Never  brought  up  any  blood.  Never  cough  in  tbe 
night-time,  but  always  on  getting  up,  andduringtie 
day.  Sleep  very  fairly,  and  always  good  *PP*5~- 
I  suffer  now  from  an  almost  constant  expectoration 
of  what  appears  to  be  tubercular  matter,  wnico 
requires  an  effort  more  than  a  cough  to  bring  it  np. 
Pulse  always  too  rapid ;  ordinarily  about  w, 
frequently  120  or  more  when  walking  or  upon  exer- 
tion, or  after  taking  food.  Frequent  oppressive 
feeling  over  region  of  the  heart  with  pain  sometimes. 
Head  frequently  very  hot  and  irritable.  Hand* 
nearly  always  unpleasantly  het.  Cannot  mount  » 
hill,  except  very  slowly,  and  then  am  exhausted  and 
nearly  asphyxiated.  Walking  almost  always  causes 
a  most  intensely  uncomfortable  feeling  of  oppression 
and  irritation  of  fore  part  of  head,  and,  of  coorKi. 
laboured  breathing  and  rapid  exhaustion,  inc 
slightest  exertion  causes  intense  heat  and  oppntw" 
of  the  whole  frame.  Sometimes  I  am  "n d*"81'', 
that  is,  in  a  kind  of  nervous,  restless  state,  sot 
always  wanting  to  leave  what  I  am  at  and  do  some 
thing  else.  The  symptom  that  gives  me  ™oa*^°'t" 
cern  and  continually  weakens  me  is  tbe .  WBT~ 
formation  of  tuberculous,  or  apparently  too?""10^: 
matter  for  expectoration.  WUl  some  one  kindly  ten 
me  whether  I  suffer  from  some  form  of  consompt"* 
(perhaps  bronchial  consumption)  or  only  enrome 
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bronchitis,  and  bowl  can  distinguish  the  expectorated 
matter  of  the  two  complaints  ?  also  the  best  means 
of  allaying  the  constant  irritation  of  bronchial 
tabes  and  uneasiness  of  head  and  chest  ?— Quebist. 

[96674.]— Hopes.— To  Messrs.  G.  L.  Fenwick 
AMD  C.  W.  Hodgson.  —  In  order  to  find  the 
diameters  of  the  ropes,  find  their  circumferences  by 
the  previous  rules,  and  divide  these  by  3*1410. — 
C.  W.  Hodgson. 

[26877.]— Navigation.— This  problem,  so  far  as 
concerns  the  longitude  required,  is  indeterminate, 
as  the  latitude  of  the  ship  B  is  not  given.  The 
latitude  of  the  intersection  of  the  tracks  must 
always  be  0,  for  A  is  on  the  equator  and  sails  due  W. 
— C.  W.  Hodgson. 

[26078.]— Mechanics—  Energy  of  blow  of  first 

hammer,  estimated  in  foot-tons  =  while- the 

20 

energy  of  the  blow  of  the  second  hammer  similarly 


estimated  = 


10  x  5= 
29 


Hence  the  relative  energies 


are  as  500  to  250— that  is,  the  energy  of  the  blow  of 

the  light  hammer  is  double  that  of  the  heavier 

hammer.— J.  Dickson. 

[26678.1— Mechanics.  —  From  the  well-known 

formula  for  deriving  the  work  of  a  moving  body,  in 

terms  of  its  velocity  and  mass  :— 

...  W  V- 

kinetic  energy  =  " 

2  32 

— we  find  that  in  the  case  of  the  first  hammer,  where 
W  =  5  *  2,240  =  11, 2001b.  and  V  -  10,  the  work  is 
17,187ft.  lb. :  and  in  the  case  of  the  second  hammer, 
where  W  =  10  x  2.210  =  22,400  and  V  =  5.  the 
work  ia  8,750ft.  lb.  Thus  the  first  hammer  will  do 
nearly  double  the  work  of  the  second. — C.  W. 
Hodgson. 

[26679.1  —  Mechanics.  —  The  distance  moved 
through  by  the  piston  in  three  double  strokes  is 

5  x  2x8  =  48ft. :  the  total  pressure  of  steam  is 
12  x  7,600  =  00,0001b. ;  therefore  the  work  put  into 
the  fly-wheel  is  48  x  00,000  =  4,320,0(i0ft.  lb.  The 
weight  of  the  fly-wheel  is  16  x  2,240  =  35,8101b. 
Therefore,  by  the  formula  in  the  preceding  reply,  wc 
hare  the  equation — 

85.8  H)  (10 
2-32 

.-..-♦/  *'™'(m  *  2  x  32   =  87831  =  angular 

V        35.840  x  100 
velocity.— C.  W.  Hodgson. 

[26679.J— Mechanics.— The  work  done  on  the 
piston  by  ihe  steam  in  three  double  strokes  equal  to 

6  x  7,600  x  12  x  8  =  4.320,000  foot-pounds.  Let 
a  —  angular  velocity  of  fly-wheel  at  the  end  of  the 
third  double  stroke.   Then  energy  of  rotation  of 

fly-wheel  =  % x 

2  •  32 


SE  =  4,320,000  ; 


MP  a3 ;  and  this  is  equal 


to  work  done  on  piston,  as  nbove : 
Hence  10  1  234  0---  =  4S 


H 

or  «-  =  77, 
and  n  -  8  78; 
giving  a  linear  velocity  of  87*8  feat  per  second.  The 

fly-wheel  will  therefore  perform     ■    -  revolutions  in 
02'*v»« 

a  second  :  that  is.  approximately,  fourteen  times  in 
ten  seconds,  or  81  times  in  a  minute.— J.  Dickson. 

[26702.]— Preparation  to  Fasten  Paper  to  Tin. 
— Mr.  T.  A.  Richardson,  ttic  architect,  in  his  work, 
*'  The  Art  of  Architectural  Modelling  in  Paper," 
recommends  to  every  two  tablespoonfuls  of  the  best 
wbeaten  flour  to  add  a  teaspoonful  of  common  moist 
or  brown  sugar,  and  a  little  corrosive  sublimate  ; 
the  whole  to  be  boiled,  and  continually  stirred  to 
prevent  getting  lumpy,  till  of  the  right  thickness. 
To  stop  niouldiness,  a  few  drops  of  some  essential 
oil,  as  lavender,  or  peppermint.  This  paste  is  used 
to  make  different  thicknesses  of  cardboard.  In 
putting  or  jointing  together,  he  recommends  sis 
ounces  of  gum  arable  (best),  add  oue  ounce,  or  less, 
of  moist  or  lump  sugar,  one  teaspoonful  of  lavender 
or  other  essential  oil,  and  a  tablespoouful  of  gin— 
the  whole  to  bo  mixed  in  cold  water  to  the  con- 
sistency of  a  thick  syrup,  no  heat  being  in  any  way 
opplied.— Joseph  William  Fknnell. 

[26713.]  -Bed  Ink.— M.  Ribancourt  has  paid  as 
much  attention  as  any  one  to  inks  of  every  colour. 
His  composition  for  a  good  red  ink  is  to  make  strong 
decoctions  of  any  of  the  ingredients  used  in  dyeing. 
For  example,  a  strong  decoction  of  Brazil  wood, 
with  as  much  alum  as  it  can  dissolve,  aud  a  little 
gum  arabie,  forms  a  good  red  ink.  These  processes 
tonsist  in  forming  a  lake,  and  retarding  its  precipi- 
tation by  the  gum.  I  have  before  answered  his  re- 
marks on  the  defects  (mouldiness,  &c.)  arising  from 
black,  and  his  introduction  of  sugar  and  suimr 
candy  in  his  black  inks,  aud  its  results.— Joseph 
William  Fknnell. 

[28713.]— Bed  Ink. —I  see  that  "  Daedalus "  wants 
to  icnow  what  Saffranin  is.  It  is  "  a  colouring  matter 
obtained,  though  not  in  the  pure  state,  from  saffron. 
t„*uadrnt  prepares  eanr.tniu  by  first  exhausting 
s-affron  with  ether,  then  boiling  it  with  waU-r,  and 
precipitating  the  decoction  with  ncotnto  of  lead,  de- 
composing the  precipitate  with  sulpbydric  acid,  then 
washing  it,  aud  boiling  it  with  alcohol  of  40  per 
cent.  The.  alcoholic  solution,  when  concentrated, 
first  deposits  crystals  of  sulphur,  and,  on  evapora- 
ting the  remaining  liquid  to  dryness,  dissolving  in 
water,  filtering  and  again  evaporating,  saffrauin 
is  obtained  as  a  roseate  inodorous  powder,  easily 


soluble  with  yellow  colour  in  water  and  alcohol,  very 
slightly  soluble  in  ether,  and  slowly  altering  by  ex- 
posure to  light  and  air.  It  is  coloured  blue  by  strong 
sulphuric  acid,  green  by  nitric  acid,  and  blackish  by 
hydrochloric  acid.  Rochleder  regards  saffron  yellow 
as  identical  with  the  colouring  matter  of  the  pods  of 
Gardenia  grandifiora,  and  designates  both  as 
crocin."— "  Watt's  Dictionary,"  V.,  145.— Caxton 
Press. 

[26717.]— Liverpool  Dry  Plates.— I  have  tried 
some  Liverpool  dry  plates,  and  have  found  every 
plate  more  or  less  specky  all  over.  I  then  tried 
some  of  the  emulsion,  and  coated  my  own  plates : 
and  although  these  tnrned  out  much  better,  still 
there  was  the  same  fault.  At  length  it  struck  me 
this  was  beginning  to  be  rather  an  expensive  amuse- 
ment ;  but  not  liking  to  condemn  dry-plate  photo- 
graphy altogether  on  this  account,  I  thought  I 
would  try  some  of  Kennett's  gelatine  dry  plates, 
and  I  can  safely  say  that  out  of  three  dozen  plates, 
only  two  or  three  wero  spoilt  through  over-expo- 
sure. I  can  confidently  recommend  a  trial  of  these 
plates  to  "  H.  T."  I  have  just  returned  from  a 
week's  holiday,  and  have  brought  home  with  me 
half  a  dozen  negatives  as  good  as  any  one  conld  wish 
for— quite  clear,  and  free  from  specks  and  stains ; 
in  fact,  I  have  never  had  any  difficulty  with  these 
plates  ;  they  keep  well  both  before  and  after  expo- 
sure. Ishall  be  happy  to  give  any  other  information 
'"  H.  T."  may  require. — S.  Rogers. 

[26727.]—  Defective  Sight. — I  now  answer  Mr. 
Lancaster's  questions.  (a)  For  some  8  years  or 
more — this  would  be  when  the  defect  first  made 
itself  felt.  I  was  pnt  in  a  draughtsman's  office 
when  14  years  old.  (b)  I  had  an  attack  of  scarlet 
fever  when  young,  and  have  been  always  weak, 
(c)  I  cannot  read  your  answer  comfortably  at  a 
greater  distance  than  8  inches,  (d)  Yes.  (<?)  No; 
my  sight  appears  much  the  same  by  gaslight  as  by 
day.  The  nearest  distance  I  can  read  your  answer 
at  is  5  inches.  I  may  add  that  occasionally  the  in- 
distinctness partly  disappears,  allowing  me  to  see 
with  greater  clearness  ;  but  these  occasions  are  only 
rare,  and  last  only  a  few  moments.  I  cannot  con- 
sult an  oculist  at  present,  as  Mr.  Fryer  kindly 
advises,  my  means  not  allowing  me  to  do  so. — Z. 

[26739.]  —  Analysis  of  Beer.  —  The  following 
process  serves  for  the  estimation  of  the  four  principal 
constituents  of  beer  —  viz.,  alcohol,  saccharine 
matter,  mineral  matter,  and  acetic  acid,  the  water 
being  taken  by  difference.  L  Alcohol :  Allow  the 
beer  to  stand  for  an  hour  or  two  with  frequent 
stiiring  to  flatten  it,  then  measure  out  exactly 
2,500grs.  and  transfer  to  a  stoppered  or  tubulated 
retort.  Distil  gently  till  three-quarters  of  the  liquid 
has  passed  over,  condensing  the  alcohol  in  a  good 
Liebig's  condenser,  kept  as  cool  as  possible.  Make 
up  the  distillate  to  the  original  volume  of  the  beer 
with  water,  mix  well,  aud  take  the  specific  -rarity. 
As  tables  of  the  percentage  of  alcohol  by  weight  aud 
volume  according  to  specific  gravity  may  be  found  in 
any  book  on  quantitative  analysis,  I  willnot  give  them 
here  at  present,  but  if  "  M."  cannot  find  them  else- 
where I  will  be  glad  to  give  them  if  required.  2. 
Saccharine  matter :  Evaporate  200grs.  to  dryness  in 
a  platinum  capsule  over  a  water-bath,  weigh  the 
residue  and  ignite  till  the  resnlting  ash  is  white,  or 
nearly  so.  The  loss  is  saccharine  matter.  3. 
Mineral  matter  is  the  ignited  residue  above  obtained. 
4.  Acetic  acid  i  This  is  determined  by  standard 
solution  of  ammonia  prepared  by  taking  lOOgrs. 
strong  liquor  ammonite  and  making  up  to  10,000grs. 
with  water.  Determine  the  exact  quantity  of 
ammonia  (NHjl  present  by  means  of  standard  test 
acid,  and  from  the  number  of  alknlimeter  divisions 
consumed  in  neutralising  the  free  acid  in  l.OOOgrs. 
of  the  beor,  calculate  the  acetic  present  thus : — 
NFL.  C.H40:  NH,  in  C-H40. 
17  :  60  Standard  solution.  :  in  beef. 
The  alcohol  usually  varies  from  4  per  ceut.  to  7  per 
per  cent.  Good  beer  should  not  contaiu  more  than 
from  1  per  cent,  to  3  per  cent,  of  acetic  acid.— 
MacDandarts. 

[26739.]— Analysing  Beer.— In  analysing  beer 
the  first  determination  to  make  is  that  of  what  is 
called  the  spirit  indication.  This  may  bo  ascertained 
in  two  ways :  first,  by  evaporation  ;  or.  second,  by 
distillation.  1.  By  evaporation  :  the  specific  gravity 
of  the  beor  is  taken  at  80°  Fah.,  then  a  known 
volume  of  it  is  boiled  in  an  opeu  vessel  till  all  the 
alcohol  is  expelled  ;  the  residue  is  theu  made  up  with 
water  to  the  original  volume  of  the  beer  lat  60'  Fah.), 
and  its  specific  gravity  taken.  From  this  the  specific 
gravity  of  the  original  beer  is  deducted,  and  this 
result  gives  the  spirit  indication.  2.  By  distillation  : 
A  known  quantity  of  the  beer,  say  6  ounce*,  is  dis- 
tilled until  about  half  the  liquid  has  passed  over  :  the 
distillate  is  made  up  to  the  original  bulk  of  the  beer 
with  water,  and  the  specific  gravity  taken  at  60°  Fah. 
This  deducted  from  1.000  (the  specific  gravity  of 
water)  gives  the  spirit  indication.  The  next  deter- 
mination to  make  is  that  of  the  extract  gravity.  It 
may  be  found  by  evaporation  or  distillation  in  the 
same  operation  as  has  been  made  use  of  for  ascertain- 
ing the  spirit  indication.  A  known  quantity  of  beer 
is  taken,  and  after  the  alcohol  has  been  removed, 
either  by  distillation  in  a  retort  or  by  evaporation  in 
a  basin,  the  bulk  of  the  residue  is  made  BP  with 
water  to  what  it  origiually  was,  and  tho  specific 
gravity  taken,  ia  what  is  known  a9  the  extract 
gravity.  Having  thus  obtained  the  spirit  indication 
and  the  extract  gravity,  the  specific  gravity  of  the 
distillate,  or  spirit  in  the  beer,  is  simply  found  by 


deducting  the  spirit  indication  from  1.000  (the  specific 
gravity  of  water),  and  ascertaining  from  any  of  the 
standard  tables  the  percentage  of  alcohol  corre- 
sponding to  this  specific  gravity— thus :—  Suppose 
the  specific  gravity  of  the  beer  is  10351,  and  the 
extract  gravity  is  fonnd  to  be  1014*7,  then,  as 
mentioned  under  the  first  process,  the  spirit  indica- 
tion is  found  by  deducting  the  former  from  the  latter, 
and  in  this  case  it  will  be  9'6— 

10417 

10331 


9*6  =  spirit  indication. 
Specific  gravity  of  water  =  1000 
Deduct  spirit  indication  =  9*6 

990  4  =  sp.  gr.  of  spirit 
in  beer. 

From  a  table  it  will  be  found  that  this  is  equivalent 
to  8  per  cent,  of  alcohol.  The  percentage  of  extrac- 
tive matter  may  be  found  by  deducting  the  specific 
gravity  of  water  from  the  extractive  gravity  and 
dividing  by  10,  thus— 

1011*7 

1000  0 


Total  solids  =  4l"7  =  extractive  matter  per  cent. 
This,  however,  requires  a  correction,  for  this  extrac- 
tive matter  includes  also  mineral  salts  held  in  solution, 
principally  gypsum  (sulphate  of  lime).  These  may 
be  deducted  from  the  extractive  matter,  having  been 
previously  ascertained,  either  by  evaporation  and 
calcination  of  a  known  quantity,  or  by  the  ordinary 
methods  of  precipitation.  Water  is  found  by  adding 
the  alcohol  and  total  Bolids  per  cent,  and  subtract- 
ing answer  from  100.— H.B.  S. 

[26740.]—  Midland  Engines.— In  my  letter,  page 
621,  there  is  a  slight  error.  In  line  seven  read 
"  there  are  at  present  thirty  engines  of  this  class, 
numbered  from  1,280  to  1,309."— C.  E.  S. 

[20751.]— Chemical.— The  following  is  probably 
the  mode  in  which  the  explosive  effects  of  an  ignited 
mixture  of  oxygen  and  hydrogen  is  produced : — 
When  a  mixture  of  hydrogen  and  oxygen  is  ignited 
a  temperature  is  produced  of  certainly  not  less  than 
3,000°  Fahr.  Of  this  wo  have  positive  proof,  in  the 
fact  that  the  combustion  of  such  a  mixture  produces 
heat  enough  to  melt  platinum,  which  requires  the 
greatest  heat  producible  by  a  blast  furnace,  which 
heat  exceeds  3,000''.  Hence,  the  steam  formed  at  the 
instant  of  combination  of  the  two  gases  is  at  a  much 
higher  temperature  than  the  gases  originally  were, 
and  although  the  bulk  of  the  steam  at  212°  is  only  $ 
of  what  the  bulk  of  the  mixed  gases  was,  yet  being 
heated  to  over  3,000°,  it  naturally  occupies, 'pro  tern., 
a  much  larger  space  ;  or  if,  owing  to  being  confined, 
it  cannot  do  so,  it  exerts  an  equivalent  pressure. 
It  must  be  remembered  that  in  the  case  of  elastic 
fluids  (gases),  a  rise  of  temperature  corresponding  to 
490'  Fahr.  donbles  their  original  bulk ;  or,  what 
amounts  to  the  same  thing,  every  rise  of  1°  Fahr. 
is  accompanied  by  an  expansion  equivalent  to  1-490 
of  tho  original  volume.  Hence  it  will  not  be  difficult 
to  understand  that  the  steam  produced  will  (until 
cooled  down)  occupy,  or  tend  to  occupy,  a  consider- 
ably greater  apace  than  did  the  original  mixture. 
Hence  the  outward  pressure  in  the  vessel  containing 
the  explosive  mixture.  But  when  once  the  combina- 
tion has  taken  place,  and  steam  has  been  formed,  this 
latter  rapidly  cools,  condenses  to  water,  and  occupies 
only  1-2000  part  of  the  original  space  occupied  by  the 
mixed  gases.  Consequently,  two  causes  are  at  work 
to  produce  the  violence  of  the  explosion :  firstly,  the 
expansion  of  the  bulk  of  steam  produced ;  secondly, 
the  great  contraction  ensuing  on  its  cooling  down. — 
S.  Bottone. 

[20755.]— Howto  make  a  Boiler-blind  Water- 
proof.—Give  it  a  coat  or  two  of  best  drying  oil, 
taking  care  to  allow  it  to  dry  thoroughly  between 
each  application,  and  also  before  hanging  it;  or 
make  n  thin  solution  of  indiarnbber  in  bisulphide  of 
carbon^  and  coat  the  blind  with  the  solution  ;  or  if 
colour  is  of  no  consequence,  give  the  blind  a  coat  or 
two  of  thin  Brunswick  black. — Axtrite. 

[26755.]— Howto  Make  a  Boiler-blind  Water- 
proof.—About  six  years  bock  I  wauted  to  make 
some  waterproof  leggings,  so  I  wrote  to  "ours  "  for 
a  receipt,  and  here  it  is.  Get  2oz.  of  best  yellow 
soap,  cut  it  into  shavings,  and  add  water  until  you 
can  beat  it  to  the  consistency  of  thick  cream,  then 
stir  it  well  into  J  pint  of  boiled  linseed  oil,  lay  on 
with  a  brush  on  one  side  only.  My  leggings  are  as 
good  now  as  when  first  mado— flexible,  and  not 
sticky. — English  Mechanic. 

[26757.]— Greek  Alphabet.— The  application  of 
these  letters  to  the  stars,  with  the  letters,  their 
names,  and  a  mass  of  other  useful  information,  in- 
cluding twenty  maps,  I  have  found  clearly  explained 
in  a  little  book  published  by  Simpkin,  Marshall,  and 
Co.,  entitled  "Observational  Astronomy." — Ajax. 

[26760.] — Bussia  Leather. — It  might  be  due  to 
the  preparation  of  the  same.  I  inclose  yon  the 
morocco  leather  preparation,  as  practised  in  Turkey, 
although  originally  invented  in  Morocco  :— Red  and 
yellow :  These  are  generally  in  parcels  of  86,  divided 
into  6  bundles.  The  parcels  (goatskins)  are  thrown 
iuto  a  pit  full  of  lime,  then  taken  out  and  rinsed, 
and  hung  to  dry  till  the  hair  becomes  loose,  and  then 
returned  to  tho  lime-pit  for  two  or  three  weeks, 
then  again  rinsed,  and  t>assed  repeatedly  through  a 
decoction  prepared  of  301b.  dogs'  dung  and  an  equal 
qtiuntity  of  water.  The  skins  are  then  thoroughly 
washed,  but  before  being  washed  are  thrown  into  a 
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vessel  for  12  hours,  and  after  the  washing:  they  are 
immersed  for  7  or  8  days  in  a  watery  decoction  of 
bran.  The  skins  are  again  wrung,  and  rinsed  in 
clear  water.  They  are  then  cured  by  a  layer  of  sea- 
salt — Jib.  to  a  skin — and  allowed  to  remain  in  pickle 
till  they  become  supple.  Lastly,  the  skins  are  im- 
mersed in  a  liquid  prepared  by  boiling  24os.  of  dried 
fiirs  for  each,  then  dried  in  the  air,  and  dipped  in  a 
solution  of  alum.  For  dyeing  38  skins  :  Cochineal, 
ilb. ;  crocus  indicus,  3oz.  ;  (rutta  gamba,  loz. ;  (rum 
arabic,  4oz. ;  citron  juice,  2  drachms ;  water,  1201b. 
The  skins  are  repeatedly  immersed,  and  when  suffi- 
ciently imbued  with  colour  they  are  dried,  and  are 
then  steeped  in  a  vessel  containing  Sib.  of  hot  water 
(for  erery  two  skins)  together  with  lib.  of  sumach, 
and  lib.  of  gall-nuts,  pulverised  and  sifted.  They 
are  then  sponged  with  pure  water,  suspended  to 
drain,  then  folded,  and  lastly  hong  to  dry,  and, 
when  dry,  are  burnished  with  wooden  burnishers. 
Yellow  berries  are  substituted  for  cochineal  in  the 
yellow  dyes. — Joskph  William  Fennell. 

[26760.]— Russian  Leather.— The  peculiar  and 
agreeable  smell  of  Eussian  leather  depends  on  the  use 
of  a  peculiar  oil  distilled  from  the  bark  of  the  birch 
(Betula  alba),  with  which  the  skins  are  dressed  in 
the  course  of  manufacture. — S.  Botto  ne. 

[26768.1— Dyeing.— To  four  gallons  of  water  add 
lot.  of  solution  of  chloride  of  Iron  and  lpt.  of  chloride 
of  tin ;  work  the  cloth  in  this  for  half  an  hour,  lift,  and 
work  for  half  an  hour  In  a  bath  containing  4  ounces 
of  red  prussiate  of  potash.  Should  the  colour  be 
required  deeper  repeat  this  through  the  same  stuff, 
adding  two  ounces  more  of  red  prussiate,  then  wash 
out  in  cold  water  and  dry.— Dter  No.  1. 

[26768.1— Dyeing.— Try  deep  indigo,  adding  a 
little  of  the  buck  ayes  described  in  one  or  two  back 
numbers  by  me.— Joseph  William  Fknnell. 

[267C9.]— Indicating. — On  taking  the  paper  from 
off  the  indicator,  the  best  mo  1  ■  of  measuring  the 
diagram  is  to  divide  its  length  along  the  atmo- 
spheric line  into  ten  equal  parte I,  Then  set  off  from 
each  end  of  the  figure  one-half  of  a  tenth,  between 
which  the  remaining  nine-tenths  may  be  set  off. 
Through  these  points  draw  vertical  lines,  and  the 
figure  is  then  ready  for  measuring.  It  must  be 
clearly  understood  that  all  the  space  contained 
within  the  line  scribed  by  the  indicator  pencil  is 
power ;  and.  in  obtaining  the  indicated  horse-power, 
it  is  better  to  take  no  notice  whatever  of  the  atmo- 
spheric line,  but  merely  measure  the  entire  figure. 
With  the  scale  corresponding  with  the  number 
marked  on  the  si  •ring  of  the  indicator  (20lb.  meaning 
l-20th  of  an  inch  equals  one  pound  pressnre,  30lb. 
meaning  1  -30th,  and  so  on),  measure  off  the  depth 
of  the  figure  at  each  vertical  lino,  after  which  add 
them  together,  divide  the  sum  by  ten,  and  the  result 
is  the  total  average  pressure.  The  reason  for 
dividing  the  figure  into  ten  parts  is  to  facilitate  its 
calculation,  as  moving  the  decimal  point  one  figure 
to  the  left  is  equal  to  dividing  by  ten.  To  work  out 
the  indicated  horse-power  Bee  rule  in  reply  26653,  p. 
598._  In  engines  used  for  driving  cotton  mills,  or 
engines  which  are  always  driven  at  one  regular 
speed,  a  multiplier  may  be  obtained  which,  multi- 
plied by  the  average  pressure,  gives  at  once  the  in- 
dicated horse-power.   To  obtain  this 

area  of  cylinder  x  feet  per  minute 
83,000 

=  the  multiplier.  The  average  pressure  in  the 
cylinder  may  also  be  obtained  mechanically  by 
means  of  a  machine  called  the  "  average  pressure 
and  actual  horse-power  indicator,"  which  is  a  patent 
brought  ont  by  Mr.  John  T.  Birchall,  of  Preston. 
The  average  pressure  in  this  machine  is  got  at  by 
employing  a  number  of  chambers  about  Sin.  or  4in. 
diameter,  connected  to  each  other  by  a  small  hole 
l-64th  inch  in  diameter.  One  end  of  the  series  of 
chambers  is  attached  to  the  cylinder,  and  is  opened 
to  each  end  alternately  by  a  two-way  tap.  and  the 
other  end  of  the  series  is  attached  to  a  dial  steam 
gauge.  The  variations  occurring  in  the  first  of  these 
chambers  gradually  diminish  as  they  pass  through 
the  other  chambers,  until,  in  the  last,  or  the  one  to 
which  the  steam  gauge  is  attached,  there  is,  for  all 
practical  purposes,  a  steady  pressure,  which  is  the 
average  pressure  of  steam  used  for  each  stroke  of  the 
engine,  no  matter  however  expansively  the  engine 
may  be  working.— J.  W.  Chadwick. 

[26769.1— Indicating— Attached  to  the  barrel  of 
an  indicator  is  a  scale  divided  into  tenths  of  an  inch, 
each  tenth  representing  one  pound  pressure.  To 
estimate  the  average  pressure,  divide  the  diagram 
into  any  number  of  equidistant  parts,  by  lines  per- 
pendicular to  the  atmospheric  line.  You  then 
measure  each  line,  and  apply  the  measurement  to 
the  scale.  Add  together  the  figures  found  thus,  and 
divide  the  product  by  the  number  of  divisions  on 
the  diagram,  this  will  give  you  the  average 
pressure.  To  find  the  mean  pressure  above  the 
atmosphere,  measure  the  lines  from  the  atmospheric 
to  the  steam  line ;  and  for  the  vacuum,  measure 
from  the  atmospheric  to  the  vacuum  line.  If 
"  Alexander  "  refers  to  the  replies  to  query  26655, 
he  will  find  the  latter  part  of  his  question  answered. 
— H.  C. 

[26772.]— Glove  Dyeing.— I  copy  the  following 
for  "  Sagittarios :"—"  Brush  on  a  decoction  of 
fustic  red  and  logwood,  with  a  little  alum.  The 
quantities  of  dye  stuff  to  be  used  are  regulated 
according  to  the  tints  required.  A  small  quantity 
of  solution  of  snlphateof  iron  will  darken  the  colour. 
The  glove  should  be  placed  on  a  wooden  hand  while 
you  brush  on  the  decoction.  When  the  glove  begins 


to  dry  it  is  rubbed  with  a  little  Provence  oil  and 
talcum  ;  it  is  then  taken  off  the  wooden  hand,  and 
pressed  between  flannel.  After  the  pressing  it  must 
be  again  drawn  on  the  wooden  hand,  and  further 
rubbed  with  oil  and  talcum.  Be  careful  not  to  let 
the  eye  stuff  get  on  the  inside  of  the  glove." — 
C.  W.  C. 

r20772.]— Glove  Dyeing.— All  sharp  corrosive 
substances  must  be  avoided.  The  skins,  after  pre- 
paration, are  dipped  in  a  solution  of  tartar  and 
common  salt,  then  put  into  a  bath  of  madder,  tartar, 
and  alum,  and  calcined  oyster  shells,  and  sometimes 
in  a  simple  decoction  of  Brazil  wood.  Or  the  skins 
are  steeped  in  alum  water  and  stained  with  a  decoc- 
tion of  crumlao,  Brazil  wood,  alum,  and  sal-ammo- 
niac. They  acquire  a  blue  colour  by  being  rubbed 
over  with  a  solution  of  indigo  and  alum  water.  They 
become  yellow  in  a  decoction  of  turmeric  in  lime 
water,  and  green  with  tap  green  dissolved  in  lime 
water.  I  think  the  skins  are  burnished  or  glazed 
with  a  wooden  burnisher. —Joseph  William 
Fknnell. 

[28778.]— Science  Teaching.— Before  you  can 
chum  from  the  Science  and  Art  Department  on  the 
results  of  students,  you  must  pass  either  in  the 
advanced  stage,  or  in  honour's  stage  of  the  subject 

Su  wish  to  teach.  Thus,  suppose  you  wished  to 
ke  a  class  in  chemistry,  then  you  must  sit  at  an 
examination  daring  May,  and  work  a  paper ;  then 
if  you  obtain  a  certificate  in  either  of  the  two  stages 
I  have  mentioned,  you  are  entitled  to  teach  that 
subject ;  and  if  your  students  are  successful,  you 
will  obtain  a  grant  of  so  much  per  student  passed. 
Thus,  if  he  obtains  a  first-class  in  elementary  or 
advanced  stages,  you  will  receive  £2,  a  second-class 
brings  4!1  ;  or  first-class  honoui-s  £i,  second-class 
£2.  Of  course  you  must  be  able  to  teach,  and  you 
must  obtain  students  who  will  work ;  and  besides 
this,  you  must  spend  say  £5  in  obtaining  the  neces- 
sary apparatus ;  and  the  query  is,  will  the  outlay 
and  necessary  trouble  be  repaid  in  your  especial 
case?  It  would  be  well  if  many  of  the  so-called 
science  teachers  would  think  of  this  first.  I  know 
many  cases  in  which  they  have  lost  money,  one  in 
whioh  a  teacher— of  course  he  had  just  obtained  A2 
— had  a  class  of  16  students.  Two  went  in  for 
examination,  one  obtained  a  second  elementary  .£1 
grant,  and  this  to  cover  £l  10s.  for  room  alone,  and 
all  the  expenses  of  printing,  Ac.,  Ac.,  for  over  20 
lessons.  I  wish  the  Department  would  allow  no  one 
to  teach  unless  he  had  obtained  a  certificate  in 
honours.  This  would  riddle  out  all  the  inferior 
teachers,  and  enable  the  Department  to  make  decent 
grants.— W.  J.  Lancaster. 

[26779.1— Ammoniacal  Gas.— (1)  Equal  parts  of 
good  chloride  of  ammonium  and  quick  lime, 
powdered  and  put  into  a  clean  glass  retort,  will 
furnish,  on  heating,  pure  ammonia.  (2)  Becomes 
liquid  under  a  pressure  of  7  atmospheres,  or  at  a 
temperature  of  40°C.  (3)  Yes ;  the  laws  of  Nature 
never  vary.— W.  J.  Lancaster. 

[26779.]— Ammoniaoal  Gas.— 1.  Mix  powdered 
sal-ammoniac  with  an  equal  weight  of  quick-lime. 
Heat  in  a  retort,  and  ammonia  will  be  evolved.  2. 
Ammonia  may  be  liquefied  by  subjecting  it  to  a 
pressure  of  7  atmospheres  at  ordinary  temperatures, 
or  by  cooling  it  to  -  40°C.  at  ordinary  pressure.  3. 
Certainly  it  produces  a  cooling  effect  when  expand- 
ing from  the  liquid  to  the  gaseous  state. — C.  W. 
Hodgson. 

[20779.]—  Ammoniacal  Gas.— Pare  ammonia  is 
best  propared  by  the  action  of  one  part  by  weight  of 
sal-ammoniac  (ammonium  chloride)  on  two  parts  of 
quicklime  (calcic  oxide)  aided  by  heat.  The  reaction 
should  bo  effected  in  a  glass  flask  furnished  with 
bent  tube,  the  gas  evolved  caused  to  pass  through 
quicklime  to  free  it  from  moisture,  and  collected  in 
dry  receiver  by  displacement.  -At  the  ordinary 
temperature  of  the  air  a  pressure  of  7  atmospheres  is 
sufficient  to  liquefy  ammonia  gas.  When,  by  being 
allowed  to  expand,  it  re-acquires  its  gaseous  form,  it 
follows  the  usual  law,  absorbing  heat  and  giving 
rise  to  cold  in  the  surrounding  bodies.  It  is  on  this 
principle  that  M.  Carr6's  freezing  machine  acts. 
This  machine  consists  of  two  strong  air-tight 
vessels  connected  together  by  a  bent  pipe,  the  whole 
arrangement  being  perfectly  air-tight.  Into  one  of 
the  iron  vessels  a  saturated  solution  of  ammonia  is 
placed,  the  other  vessel  being  loft  empty  and  plunged 
into  the  water  which  it  is  required  to  freeze.  Heat 
is  then  applied  to  the  vessel  containing  the 
ammoniacal  solution,  the  gas  is  thereby  driven  off 
into  the  vessel  plunged  in  the  water  ;  here  a  pressure 
of  from  8  to  10  atmospheres  is  speedily  reached,  con- 
sequently the  gas  liquefies.  The  heat  is  then  with- 
drawn from  the  outer  vessel,  which  is  then  rapidly 
cooled  by  a  stream  of  water.  This  causes  the  water 
contained  in  it  to  re-absorb  the  ammonia  which  had 
been  driven  into  the  other  vessel  by  the  heat ;  hence 
the  liquid  ammonia  is  again  converted  into  gas  and 
removed  from  the  cylinder  or  vessel  plunged  into  the 
water  to  be  frozen,  and  the  cold  thus  produced 
freezes  the  water  around  the  vessel. — S/Bottonb. 

[26782.1 — Laboratory. — The  requirements  are : 
Thorough  theoretical  and  practical  knowledge  of  the 
chemistry  involved  in  the  particular  processes 
followed  at  the  said  works,  so  as  to  be  able  to  direct 
and  control  the  operations,  and  improve  them  if 
possible ;  sufficient  skill  at  analysis  to  make  an 
analysis  of  the  product  turned  out  by  the  works  to 
recognise  whether  the  produce  comes  up  in  quality. 
Ac.,  to  the  standard  required  by  the  exigencies  of 
the  market.   The  salaries  are  very  various,  ranging 


between  £80  and  .£300  a  year  according  to  ability 
Ac.— Pecksniff. 


!.]— NitrioAcid.— As  the  question  stands 
it  is  almost  impossible  to  answer  it  in  a  satisfactory 
manner.  If  yon  will  clear  up  the  following  point*  I 
may  be  able  to  assist :— (1)  In  what  is  the  nitric 
acid  dissolved  P  (2)  Does  the  solution  contain  any- 
thing  besides  nitric  acid  and  the  solvent?— A  F.  J. 

[6678i.]— Euclid's  Elements.— I  was  rather 
Burprised  to  read  of  the  contents  of  the  absent  hooks 
of  Euclid.  Will  any  of  those  gentlemen  who 
answered  this  query  be  kind  enough  to  tell  me 
whether  the  other  books  are  published  by  any  one  ? 
I  should  very  much  like  a  copy  of  them.  Nersr 
having  heard  of  them,  they  would  prove  very  in- 
teresting to  me,  and  probably  to  others.— W.  J. 
Lancaster. 

[28785.1-Mildew  in  Yacht  Baila.-Wasbing  in 

dilute  chloride  of  lime  water,  followed  by  a  thorough 
rinsing  to  remove  chloride  of  lime,  would  probably 
remove  the  stains  when  present.  A  coat  or  two  of 
boiled  oil  might  possibly  prevent  their  formation 
altogether.— Quibico. 

[26790.]— Kn graving. —Put  a  coat  of  virgin  wix 
on  plate,  and  pencil  over  the  card,  Ac,  and  rub  it 
down  face  towards  the  plate.— A.  Babtlett. 

[26702.]— Phosphor ised  Oil  is  made  by  beating 
carefully  in  a  test  tube  about  one  grain  of  pW 

?horus  to  a  teaspoonful  of  olive  oil.  You  most  keep 
be  solution  in  a  dark-coloured  bottle,  and  weu 
corked  up.  A  few  drops,  when  applied  to  the  fact 
or  hands,  will_  make  them  luminous  in  the  dark; 
and  by  uncorking  and  re-corking  the  bottle  sereni 
times,  in  order  to  allow  the  vapour  to  arise,  700 
may  see  what  o'clock  it  is  during  the  night  the 
vapour  emitted  is  sufficiently  luminous.  The  oil 
should  not  be  applied  to  the  skin,  if  any  cote  or 
wounds  are  thereon. — T.  E.  J. 

[26792.]  —  Phoaphorised  OIL— If  by  this  G. 
Fryer  means  solution  of  phosphorus  in  oil,  toch  ai 
is  used  for  showing  phosphorescence  at  night,  it  is 
easily  prepared  by  dissolving  a  few  grains  of  phos- 
phorus in  an  ounce  of  olive  oil,  with  the  aid  of  a 
little  heat,  which  may  be  applied  by  plunging  the 
bottle  containing  the  mixture  in  hot  water.  Can 
must  betaken  not  to  touch  the  phosphorus  with  the 
hands,  but  to  manipulate  it  under  water  with  a  pair 
of  scissors.  But  if  phosphorised  ood-liver  oil,  sneh 
as  is  sometimes  used  in  medicine,  be  intended,  let 
querist  repeat  the  question,  and  I  will  endeavour  to 
get  a  receipt.— A.  F.  J. 

•  [26793.1— Pigeon  House. —It  is  now  some  yean 
since  such  came  under  my  ken.  Divide  the  centre 
into  a  sexagon  as  in  Fig.  3,  external  view  Ne.  1,  in- 
ternal No.  2,  and  section  No.  4  consisting  of  a  imaS 
flap  which  falls  down,  and  is  secured  when  for  roost- 
ing withr turnbuckle.   The  same  flap  is  hinged.  Such 


ESI 


arrangement  allows  for  cleaning.  A  simple  slope 
leads  to  roost,  which  can  be  removed,  the  pigeon* 
entering  the  roost  at  a.  Such  may  be  painted  and 
ornamented  nicely.  There  is  a  false  ceiling  over  top 
roost,  with  holes  between  to  keep  sack  cool.- 
Joseph  William  Fennell. 

[26794.]— Cement.— Use  as  much  glue  or  isinglass 
as  the  acetic  acid  will  dissolve  whon  heated  to  21T, 
but  remember  to  soak  the  glue  in  cold  water  for  » 
few  hours,  to  swell  it,  before  placing  it  in  the  aaa. 
— KOHAOOWBLEAN. 

[26798.]  —  Bicycle  Cement.—"  Excelsior"  can 
stop  the  cuts  in  bicycle  rubber  by  using  the  follow- 
ing :— Dissolve  the  best  red  rubber  (or  white,  if  tM 
bicycle  rubber  is  white)  in  naphtha,  and  laying  it  "> 
the  cuts  in  the  form  of  a  paste  ;  the  naphtha  win 
then  evaporate,  and  leave  the  pure  rubber.— A.  u., 
Rovers'  B.C. 

[26801.]— Focus  of  Speotaoles.— When  the  ms 
is  shining,  hold  one  of  the  glasses  exactly  facing  tne 
sun,  and  place  behind  it  a  piece  of  paper,  moving  u 
to  and  from  the  glass  until  yon  reach  a  point  at 
which  the  image  of  the  sun  produced  by  the  glass  »* 
the  smallest  and  sharpest ;  measure  this  diita»*- 
This  will  be,  in  inches,  the  real  foens  of  theglao  for 
parallel  rays.— A.  F.  J. 
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[88801.] — Focus  of  Bpectaoles.— Go  into  a  room 
baring  only  one  window ;  on  the  wall  opposite  the 
window  pin  a  piece  of  white  paper ;  hold  the  spectacles 
opposite  the  paper  at  various  distances  until  yon  see 
on  it  an  inverted  picture  of  the  window-frame 
clearly  defined.  Measure  the  distance  from  the 
lenses  to  the  picture,  that  is  the  focus.— Ajax. 

[26805.]— Piano  Tuning.— Your  ear  alone  can 
guide  you  in  recognising  the  number  of  beats. 
There  ought  to  be  two  beats  or  wave*  per  second. 
If  yon  were  to  tune  np  to  a  perfect  fifth,  and  strike 
the  upper  note  along  with  its  lower  fifth,  you  would 
hear  no  beat  at  all :  but,  on  flattening  the  upper  note 
slightly,  you  would  hear  first  one  and  then  two 
beats  per  second,  the  beats  increasing  in  frequency 
till  you  attained  the  diminished  fifth,  or  sharp 
fourth.— Tuner. 

[28806.]— Orchella  Weed.— Presuming  that  the 
querist  refers  to  the  unprepared  lichen,  and  not  to 
the  prepared  dye,  I  would  suggest  that  a  weighed 
sample  of  the  lichen  should  be  placed  in  a  percolator, 
and  the  colorific  acid  extracted  by  means  of  a  given 
bulk  (about  twice  that  of  the  lichens)  of  mUk  of 
lime  ;  the  lime  solution  filtered,  and  precipitated  by 
means  of  carbonic  acid  gas  as  long  as  a  precipitate 
occurs,  the  liquid  again  filtered,  and  the  clear  liquor 
evaporated  to  dryness.  This  residue  is  principally 
composed  of  orcinc ;  and  the  weight  of  this  obtained 
from  a  given  weight  of  weed  gives  a  very  fair  idea 
of  the  richness  of  the  lichen  in  colour-producing 
matter.  The  richness  of  a  sample  of  archil  (the 
lichen  fermented  with  urine  or  ammonia)  may  be 
roughly  judged  by  comparison  of  an  infusion  with 
a  standard  infusion  made  from  a  good  sample,  either 
by  means  of  the  eye,  a  swatch,  or  by  noting  the 
amount  of  triturated  solution  of  chloride  of  lime  re- 
quired to  decolourise  a  measured  quantity  of  such 
an  infusion. — Dtih, 

[26819.]— To  "Fiddler."— With  respect  to  the 
tension  of  bow-hair,  it  depends  on  the  piece  to  be 
played,  or  the  curve  of  the  stick,  or  the  violin 
itself.  If  the  violin  takes  a  leading  part,  the  hair 
should  be  more  elastic  or  tighter,  and  also  if  the 
stick  is  much  curved ;  but,  if  the  violin  speaks  well, 
a  moderate  tension  is  the  best  both  for  tone  and 
execution.  The  bow  has  to  lay  hold  of  the  strincr, 
not  strings,  and  make  it  sing  a  continuous  strain.  No 
one,  not  even  Joachim,  can  do  this  better  than 
Strauss.  It  is  an  indication  of  a  good  player  that  he 
can  play  (triplets  for  instance)  without  a  great  exer- 
tion of  the  bow  arm.  I  like  a  moderate  tension  with 
a  light  bow,  placing  a  reserve  pressure  on  the  end 
of  the  stick  that  wul  enable  me  to  skip  or  pass  over 
a  string,  or  play  a  staccato  passage  in  the  middle  of 
a  slur.  This  reserve  pressure  is  from  the  wrist  to 
the  end  of  the  bow,  and  is  consequently  at  my  will 
and  command.  I  recommend  'Tartini's  Art  of 
Bowing,"  in  connection  with  Corelli's  solos,  to  all 
amateurs  who  wish  to  bow  properly.  I  do  not  know 
why  a  brass  mute  should  harden  or  deaden  the  tone, 
but  have  heard  that  a  wooden  mute  is  better.  From 
experience  I  find  that  any  mute  does  not  act  inju- 
riously if  a  slight  pressure  is  used,  which  is  all  that  is 
required.  By  the  way,  can  any  of  "  ours,"  or  Mr. 
S  chucht,  tell  the  reason  why  a  pressure  on  the  bridge 
or  on  the  bass  bar  should  mute  the  sound  P  Does  it 
add  to  the  apparent  weight  of  the  strings  on  the 
belly,  and  would  a  relief  of  the  normal  pressure  add 
to  the  power  of  sound  ?  If  I  remove  3  strings,  and 
play  on  the  4th  singly,  that  by  itself  has  an  increased 
strength,  but  not  more  than  if  I  have  all  the  four 
strings  on,  but  tune  the  fourth  string  a  tone  higher 
—viz.,  to  A  instead  of  0.  This  has  often  puzzled 
me,  and  seems  to  point  to  a  contradiction,  as  be- 
tween a  greater  or  less  pressure  producing  the  same 
result.  What  is  it?  Are  we  to  have  thicker  bellies 
to  bear  a  greater  pressure,  or  are  we  to  have  thinner 
breasts  for  a  lighter  weight,  or  must  we  have  diffe- 
rent thicknesses  in  different  parts  of  the  same  belly 
to  produce  a  fine  tone  or  sound  ?  Is  it,  then,  a  ques- 
tion of  pressure  or  of  thickness  ?  It  has  been  said 
that  it  looks  more  graceful  to  play  without  a  musio 
score,  but  I  never  do  that,  as  it  induces  bad  habits. 
The  composer  does  not  want  me  bnt  I  want  him,  and  a 
written  piece  may  be  played  over  and  over  again,  and 
fresh  beanties  discovered,  if  the  mind  of  the  master 
is  consulted.  As  far  as  mere  playing  on  the  violin 
is  concerned,  I  could  play  as  neatly  blindfold  or  not ; 
but  this  is  a  result  of  practice.  Try  Fiorillo's 
stadias,  and,  when  they  are  learnt,  an  amateur 
want*  no  more. 'Rossini  and  Balfe  were  not  masters 
in  the  violin  school ;  they  followed  the  modern 
'*  Viotti."  Mozart  conld  do  anything,  being  a 
universal  genius;  but,  for  the  real  masters  of 
stringed  instruments,  we  must  go  back  to  ancient 
times,  when  the  Shakespeare  of  music,  J.  S.  Bach, 
lived,  moved,  and  had  his  being.  One  of  his  sara- 
bands contains  more  learning,  precision,  and  grace 
than  a  whole  Italian  opera.  I  venture  to  say  that 
one  may  learn  more  in  ten  minutes  with  Bach  than 
as  year  with  Verdi.  This  with  all  dne  respect,  for 
they  ought  not  to  be  compared.— Fiddler. 

f 26824.1— High  Power  Eyepieces. —A  power  of 
9i)0  would  be  utterly  useless  on  a  telescope  of  6|ft., 
the  object  lens  of  which  would  be  about  4lin.  in 
diameter,  and  the  highest  useable  power  on  the  finest 
possible  object-lens  of  this  size  would  be  450.  This 
would  not.  even  on  such  an  object-glass,  be  of  much 
service.  Dallmeyer,  Cooke,  and  others  of  our  lead- 
ing makers  advertise  nothing  above  100  to  the 
inch,  and  this  very  rarely.  I  do  not  know  where  you 
soald  have  read  such  an  absurdity,  unless  in  the 
s»tak>gue  of  that  eminent  firm  whose  object-glasses 


are  tested  by  a  gentleman  who  saw,  with  a  three  inch 
five-pounder,  "  a  woman  at  a  distance  of  three  miles 
knitting  her  stocking.  I  could  see  the  woollen  thread 
and  her  needles  playing  as  plainly  as  if  she  had  been 
only  six  or  seven  yards  distant !  '  Only  fancy !  A 
power  of  760  would  be  required  to  bring  the  old 
lady's  threads  to  a  distance  of  six  or  seven  yards, 
and  this  on  a  Sin.  telescope,  ad  captandum  valgus. 
— W.  J.  Lancaster. 

[26826.]— London  Matriculation.— An  extract 
from  the  "  Calendar  of  too  London  University ' 
reads :  "  N.B.— -Candidates  for  any  degree  grunted 
by  this  University  (with  the  exception  of  such  as 
have  graduated  in  the  Arts,  either  in  the  University 
of  Sydney,  or  in  that  of  Melbourne)  are  required  to 
have  passed  the  Matriculation  Examination."  In 
looking  through  this  year's  "  Calendar,"  I  observe 
that  in  "  LL.D."  there"  are  seven  cases  in  which  a 
degree  obtained  eluewhere  is  qnoted,  and  one  ia 
"M.D.,"  and  one  in  "  B.Sc."— viz..  .T09.  Hebcr 
Taylor,  M.A.,  Oxf.  and  Cam.,  1873."  •  I  am  not  able 
to  reconcile  this  with  the  extract  qnoted.  Yoa 
should  write  to  the  Registrar  of  Loudon  Univorsity, 
Burlington  House,  W.— Mathetixos. 

[20829.]— Photo graphio  Enlargements—  The 
best  and  cheapest  method  of  enlarging  is  by  the 
limelight.  An  ordinary  lantern,  with  best  4|in. 
plano-convex  condensers,  and  a  good  carte  lens,  by 
Boss  or  Dallmeyer,  using  a  mixed  jet,  will  be  the 
simplest  and  most  economical  method  you  can 
obtain.— W.  J.  LANCASTER. 

[28829.]— Photographic  Enlargements.— This 
has  been  answered  many  times ;  but  there  are  three 
methods,  any  of  which  may  be  used  according  to 
what  the  operator  may  have  at  hand :  _  First,  by 
making  an  enlarged  negative,  and  printing  direct 
upon  the  paper  ;  2nd,  by  the  use  of  the  solar  camera, 
in  which  the  rays  of  sun  are  used  to  print  an 
enlarged  positive  from  the  negative ;  3rd,  the  use  of 

C lantern,  in  which  the  light  of  magnesium  or  lime 
eated  by  a  jet  of  oxygen-hydrogen  placed  in  the 
focus  of  condenser  equally  illuminates  the  negative, 
a  photographic  lens  being  used  to  {jive  an  enlarge- 
ment of  any  size  according  to  the  distance.  Thore 
is  yet  another  method  of  enlarging  upon  collodion 
and  transferring  to  paper  the  collodion  image.  If 
S.  Horton  will  say  which  of  these  methods  he  has 
the  opportunity  to  carry  out,  I  will  give  the  requisite 
details  to  enable  him  to  work  them.— A.  Pumphhky. 


-  J.]— Goods  Locomotives. — In  answer  to 
R^Womack,  page  628,  the  880  class  of  Midland  six 
wheels  coupled-tank  goods  engines  were  designed  by 
the  late  Mr.  M.  Kirtley,  the  then  locomotive 
superintendent,  and  were  built  by  Messrs.  Beyer. 
Peacock,  and  Co.  in  1871.  There  are  ten  engines  of 
this  class,  numbered  from  880  to  880  inclusive.  They 
were  constructed  to  work  the  Midland  goods  trains 
from  St.  Pancras  goods'  station  to  Mint-Street  and 
Victoria  Docks  over  the  Tottenham  and  Hauipstead 
Junction  and  Great  Eastern  Railways.  They  are  a 
very  powerful  class  of  engine,  and  do  their  work  ex- 
ceedingly well,  but  in  consequence  of  some  low 
bridges  and  tunnels,  they  have  very  short  chimneys, 
which  does  not  improve  their  outside  appearance.— 
C.  E.  S. 

r28838.]-Oalvanometer.— To  Mr.  Lancaster. 
—I  used  white  silk  because,  on  the  authority  of  Prof. 
Tyndall,  I  believed  it  to  be  best.  He  says,  when 
speaking  of  the  abnormal  conditions  of  his  galvano- 
meter, Thus  the  whole  annoyance  was  fixed 
upon  the  green  silk.  Some  iron  compound  had  been 
used  in  the  dyeing  of  it,  and  to  this  the  deviation  of 
the  needle  from  zero  was  manifestly  due.  I  had  the 
green  coating  removed,  and  the  wire  ovcrspnn  with 
white  silk,  clean  hands  being  used  in  the  process,  a 
perfect  galvanometer  being  the  result.  Let  the 
copper  wire  be  selected  by  the  magnot."— W.  J. 
Lancaster. 

[28842.1—  Colouring  Drawing  I.  —  You  should 
thoroughly  learn  chiaroscuro  or  the  art  of  light  and 
shade  tor  drawings,  plans,  Ae.  To  imitate  wood 
properly  you  must  imitate  the  ground,  the  grain, 
and  the  glazing.  To  imitate  stone  many  tints  are 
required,  as  also  for  various  coloured  bricks. 
Barnard  a  treatise  gives  26  useful  colours.  Many 
artists  use  three  colours  only  ;  I  often  use  only  three, 
and  in  many  of  my  landscape  greens  I  only  use 
black  and  lemon  chrome,  glazing  more  or  less,  or 
not  at  all  sometimes,  with  raw  and  burnt  siennas 
and  Vandyke.  Ton  would  do  well  to  study  a  little 
on  harmonious  colouring  and  contrast. — Joseph 
William  Fennell. 

[26848.]  —The  8phygmograph.— This  instrument 
consists  of  an  arrangement  of  levers,  one  of  which 
presses  upon  the  artery  in  the  wrist,  and  by  means 
of  a  pointer  and  a  glass  covered  with  soot,  moving 
in  a  horizontal  direction  (by  means  of  a  train  of 
wheels  in  a  brass  box),  marks  off  on  the  glass  the 
pulsations  in  the  artery.  To  thoroughly  describe 
the  instrument  would  take  up  muoh  space.  You 
may  obtain  a  work  by  Dr.  B.  Foster  on  the  use  of 
the  instrument,  or  read  the  paper  by  Mr.  A.  H. 
Garrod  in  "  The  Proceedings  of  the  Royal  Society," 
VoL  XXIII.,  page  140.— W.  J.  Lancaster. 

[26813.]— The  Sphygtnograph.— A  Dr.  Sander- 
son has  published  a  book  on  the  subject  called  "  On 
the  Sphygmograph,"  in  which  "Physiognomist" 
will  find  all  he  can  desire.  A  description  of  the 
instrument  and  its  results  wonld  be  much  too  long 
for  these  columns. — Diagnosis. 

[28848.]— Waterglass.— When  silica  is  boiled  in 
a  strong  solution  of  caustic  potash  or  soda,  under  a 


pressure  of  about  60lb.,  for  12  hours,  a  compound  is 
formed  to  which  the  name  of  waterglass  has  been 
given.  The  same  result  may  be  obtained  by  fusing 
sand  with  potassium  or  sodium  carbonate.  To  pre- 
pare potash  waterglass  a  mixture  of  15  pints 
of  pulverised  quartz  or  sand,  10  pints  of  purified 
pearlash,  and  1  pint  of  powdered  charcoal  is  roasted 
for  5  or  6  hours  at  a  temperature  sufficient  to  fuse 
the  mats.  (The  above  proportions  wonld  form  a  salt 
having  the  composition  K20, 4Si02,  called  potassium 
tetrasilicate.)  The  fused  mass  is  now  to  be  dissolved 
in  water  by  adding  in  an  iron  pot  about  5  part3  of 
water  to  one  part  of  silicate,  and  boiling  for  about  5 
hours,  taking  care  to  add  water  at  intervals  to  mako 
np  for  that  lost  by  evaporation.  The  solution  must, 
wnen  the  whole  is  dissolvod,  be  boiled  till  a  strength 
of  1*25  (Sp.  dr.)  is  obtained.  If,  as  often  happens,  tho 
solution  contains  potassium  sulphide,  a  little 
litharge  or  oxide  of  copper  must  be  added  to  convert 
the  sulphide  into  hydrate.  If  a  solution  of  perfectly 
saturated  silicate  ne  required,  the  above  solution 
may  be  boiled  with  freshly  precipitated  silica.  Tho 
solution  must  then  be  put  aside  to  settle  (contact 
with  air  mn -t  be  avoided),  and,  when  clear,  tho  liquor 
may  be  decanted  and  stored  in  carboys.  If  tho 
waterglass  be  required  in  the  solid  Btute,  4  pints  of 
the  above  solution  is  mixed  with  1  pint  of  rectified 
spirit,  when  a  gelatinous  precipitate  is  formed, 
which  settles  and  contracts  in  a  short  time  (a  day  or 
two).  The  liquor  is  now  decanted,  and  the  precipi- 
tate slightly  washed  and  pressed.  This,  according 
to  Fuchs,  of  Munich  (the  first  to  propose  its  nso  in 
the  arts,  Ac),  consists  of  KaO,  tSi02,  and  is  perfectly 
soluble  in  water.   To  prepare  soda  waterglass,  45 

Eints  of  quartz,  23  pints  of  anhydrous  so  limn  car- 
onate,  and  3  pints  of  charcoal  (all  by  woight),  are 
treated  as  tho  other  mixture.  A  compound  is  formed 
having  tho  composition  2  Na-0, 5  Si02,  which  has  a 
lower  point  of  fusion  than  the  potash  salt.  This  is 
dissolved  as  beforo,  and  boiled  with  freshly-pre- 
cipitated silica,  and  a  compound  containing 
Naj0.4SiO  is  fonnd,  which  cannot  be  precipitated 
by  rectified  spirit  in  as  complete  a  manner  as  potash 
tetrasilicat  According  to  Henry  Watts,  the  follow- 
ing is  the  composition  of : — (a)  Soda  waterglass  from 
Seibel's  works  at  Liesing  ;  (h)  soda  waterglass  from 
Munich:  (c)  potash  waterglass  from  Kuhlmanu's 
works  at  Lille- 
fa)  0>)  M 

Water   65-820   ...   38*06   ...  0-689 

Silica   22258    ...    4404    ...  63000 

Soda    11-178   ...   16-25  ...   

Potash   ...  ...  84-400 

"  (a)  has  (approximately)  the  composition  of  a  disili- 
cate :  (6)  that  of  a  t  silicate ;  (c)  that  of  a  tri sili- 
cate. ("Watt's  Dictionary,'*  V.,  240.)  Water- 
glass  is  used  for  making  bricks  and  stones,  and  the 
following  is  the  method  adopted  at  Hale-cliff,  near 
Liverpool  (as  far  as  I  can  learn).  A  mixture  of  sand 
and  silicate  of  soda  (soln.)  is  moulded  into  the  re- 
quired form,  and  then,  whon  quite  "  set,"  the  stone 
is  placed  in  vats  filled  with  a  solution  of  calcium 
chloride.  The  result  is  a  stone  quite  as  good  as  if 
it  were  natural,  and,  as  it  can  be  moulded  to  any 
form,  it  is,  perhaps,  much  better.  A  great  many 
window-sills  and  ornamental  articles  at  every  de- 
scription are  prepared  in  this  manner.  Mr.  Ran- 
some,  of  Ipswich,  is,  as  far  as  I  can  gather,  the  first 
Englishman  who  applied  this  waterglass  to  the  above 
purpose.  If  a  building  be  coated  with  solution  of 
soda  waterglass,  and  then  of  calcium  chloride,  an 
insoluble  and  strongly  adhesive  coating  of  silicate  of 
calcium  is  formed  which  is  "  perfectly  indestructible 
by  atmospheric  influences."  Mr.  Ransome  took  out 
n  patent  for  this  in  1856.  Fuchs  and  Kuhlmann 
have  applied  this  soda  waterglass  to  the  art  of  mural 
painting.  Waterglass  is  used  as  a  substitute  for 
rowduug  in  preparing  mordanted  calico  for  print- 
ing. For  an  account  of  the  application  of  soluble 
Bodiuin  aud  potassium  silicate  to  painting,  Ac.,  I 
should  recommend  "Waterglass"  to  read  the 
Journal  of  the  Society  of  Artt,  VII.,  621-532,  and 
also  a  paper  by  Knobs  in  Kastner's  Archives  of 
Natural  Philosophy,  V.,  382-412.  If  "Water- 
glass "  wishos  to  -ae  the  manufacture  of  soluble 
gloss,  I  should  recommend  him  to  get  permission  to 
visit  the  works  of  Messrs.  Oossage  and  Sons, 
Widnes,  and,  if  po>uble,  the  stone  works  at  Hale- 
cliff,,  three  miles  from  Widnes,  where  he  may  see  one 
use  to  which  the  waterglass  is  pnt.  If  Water* 
glass  "  needs  any  other  information,  I  shall  be  most 
happy  to  afford  it  (if  I  can).— Cajcton  Press. 

[26881.]— Drying  Hetorta.— When  you  heat  a 
vossel  for  the  purpose  of  drying  it.  after  having 
rinsed  it  out  with  water,  the  water  that  is  left  becomes 
converted  into  steam,  which  should  be  displaced  by 
dry  air,  otherwise  it  will  condense  again  when  the 
vessel  is  cold.  To  displace  the  steam  cause  a  stream 
of  dry  air  to  be  forced  into  the  vessel  from  a  pair  of 
bellows  er  any  other  manner  you  may  think  of, 
taking  care  that  the  air  is  dry ;  blowing  into  it  from 
the  mouth  is  therefore  useless.  Another  method  ia 
to  rinse  it  ont  with  a  little  alcohol  (after  having 
cleaned  it  with  water),  and  then  applying  heat.  Dis- 
placement is  in  this  case  unnecessary,  and  the  opera- 
tion occupies  less  time.  The  waste  of  alcohol  need 
be  nil,  for  it  can  be  collected  and  used  for  tinctures, 
&c.  It  is  of  no  use  for  burning  as  it  becomes 
diluted.-N.  A.  T. 

[26866.]— Apples.— Metamorphosis  of  chlorophyll, 
either  by  suppression  and  replacement  by  erythxo- 
phyll-aud  pharophyll,  or  transformation  into  these.— 
H.P.H. 
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[26869.1— Musio  and  Songs.— The  questions  which 
have  lately  been  broached  in  the  Ehqlisk  Mbcbabic,  with 
regard  to  musical  education  and  musical  taste,  are  cer- 
tainly very  interesting.  Still,  before  attempting  to  decide 
them,  or  rather  in  order  farther  to  elucidate  them,  it 
would  appear  to  a  certain  extent  necessary  to  ascertain 
how  far  each  nation  is  really  entitled  to  arrogate  to  itself 
the  possession  of  a  characteristic  national  musio ;  or  what 
amounts  to  the  same  thing,  the  possession  of  really 
original  national  songs.  If  we  take,  for  instance,  our 
"  God  Hare  the  Queen,  we  shall  find  that  some  give  it  a 
Swedish  origin,  others  a  Swiss,  and  others  an  English 
derivation.  Again,  a  musical  friend  of  mine  of  high 
standing  assured  me  that  the  air,  once  so  common  in 
France,  to  which  was  song  "Malbrook  s'en  va-t-en 
guerre,"  had  actually  been  traced  to  a  Roman  origin— 
the  air  (not  the  words)  haying  been  sung  at  the  time 
Brennus  threatened  the  Capitol.  I  should  really  like  to 
know,  and  for  that  reason  submit  the  subject  to  the  con- 
sideration of  your  various  talented  correspondent*, 
whether  it  is  possible  to  decide,  by  any  intrinsic  pecu- 
liarity or  internal  evidence,  that  a  given  melody  is,  say, 
8 punish  or  Russian,  ancient  or  modern  ?  I  am.  of  course, 
aware  that,  among  the  anoients,  as  among  the  modern 
Chinese,  the  use  of  certain  intervals  of  the  scale  was 
avoided  ;  but  this  alone  would  not,  I  believe,  be  sufficient 
to  decide  the  age  of  any  melody.  I  must  admit  that 
I  was  rather  amused  to  find  that  George  Weaver  should 
adduoe  the  oom  positions  of  Verdi  or  Oaloott  as  Illustrative 
of  the  national  tastes  of  their  respective  countries.  Why, 
it  is  an  undeniable  fact  that  nine-tenths  of  modern  music, 
be  it  operatic,  oratorio,  or  ballad,  is  a  cleverly-woven 
plagiarism,  consisting  mostly  of  portions  of  melodies 
cribbed  right  and  left  from  other  composers,  and  put 
together  (sometimes)  with  a  different  baraonisation. 
I  do  not  wish  to  mention  names,  but  I  have  present  in 
my  mind's  eye  a  very  celebrated  composer  of  the  present 
day,  whose  musio  is  exceedingly  popular,  and  whose  songs 
are  sung  everywhere  (in  England),  and  yet  who  certainly 
cannot  boast  of  originality  in  anything,  except,  perhaps, 
in  his  harmonies.  To  revert  to  my  queries  I  would  ask 
these :  1st.  Is  it  possible  to  state  authoritatively  that  a 
given  melody  is  anoient  or  modern,  English,  French, 
Italian,  Spanish,  or  German  P  2nd.  Admitting  that  such 
a  distinctive  character  is  to  be  found  in  such  melodies  as 
to  authorise  such  a  statement,  In  what  does  the  difference 
consist— say,  between  Russian  music  on  the  one  hand, 
and  Spanish  on  the  other?  Is  it  a  matter  of  peculiar 
intervals  being  more  frequently  nsed,  to  the  exclnsion  of 
others ;  or  is  it  owing  to  peculiar  rhythm  P  In  abort, 
what  evidence  have  we  that  any  nation  has  a  musical 
taste  (national  among  the  generality,  not  confined  to  the 
musical  profession)  of  its  own  t — Axieitx. 

[26870.]— Lifts.— Will  any  of  your  mechanics  inform 
me  how  to  fit  up  lifts  In  private  bouses,  say  from  base- 
ment to  ground  floor  ? — C.  C. 

[86871.]— Oavill'a  Attempted  Swim  Across 
the  Channel  — In  looking  at  several  papers  I  And  the 
temperature  of  the  water  given  at  654°.  but  the  tempera- 
ture of  Cavill's  body  on  his  leaving  the  water  is  given  at 
25°.  Would  any  one  inform  me  through  the  medium  of 
this  Journal  whether  the  last  figures  are  a  misprint,  and, 
if  not,  how  it  would  be  possible  for  his  body  to  be  so  much 
below  the  temperature  of  the  water  surrounding  him  P 
How,  also  (supposing  the  figures  to  be  correct),  would  it 
be  at  all  possible  for  a  man  to  live  with  his  body  7°  below 
f reexing  point  P  One  would  think  he  would  be  a  mass  of 
ice.— Am  Old  Subscribes. 

[26872.  J-Baker-street  8tatlon  (Metropolitan 
Hallway).— Cau  any  correspondent  state  the  reason 
why,  almost  invariably,  the  engine  puts  back  a  little  at 
the  above  station  when  leaving  for  Portland- road  ? 
I  have  noticed  it  for  a  long  time,  and  sinoe  it  is  an 
exception  at  other  stations  it  is  posxling  to  me.— 8.  T. 

[86878.T— Busty  Kitchen  Boiler  .-I  have  an  ordi- 
nary  kitchen  boiler  which  has  been  left  for  some  months 
with  water  in  it.  Though  cleaned  out  3  times  every  week, 
the  water,  after  being  in  it  a  few  hoars,  becomes  so  musty 
that  we  cannot  use  it,  except  for  washing  floors,  and  it 
get*  no  better.  What  am  I  to  do  with  it  t  Is  there 
anything  I  can  boil  in  the  water  to  improve  it  P  It  has 
been  well  scraped  some  months  since  P— Alt. 


[86874.1— Light  in  the  Sea-To  Divers  and 
Others.— Would  any  of  the  readers  of  your  exceedingly 
clever  paper  answer  rae  this  question  ?  Because  I  am  an 
artist  I  am  induced  to  make  the  inquiry.  When  I  saw 
the  aquarium  at  Brighton  I  was  in  great  admiration  of 
the  colour  of  the  water,  and  the  extreme  transparency  of 
the  fish ;  the  mackerel,  for  instance,  lost  all  the  vividness 
of  its  colour  because  of  its  transparency.  This  trans- 
parent quality  of  tone  in  the  water  is  not  to  be  seen  in 
the  sky.  or.  as  far  as  I  know,  upon  the  earth  at  all— It 
was  to  me  an  entirely  new  phase  of  the  beauties  of  nature. 
An  artist  must  set  a  different  palette  to  do  justice  to  it. 
The  question  is  this  :  To  what  extent  is  the  tea  lit  up ; 
and  to  what  extent  does  the  light  of  the  sun— which  is 
the  only  Illuminating  power— pierce  the  water*  And 
the  question  would  be  meet  interesting  both  to  raise  and 
to  settle  how  the  light  is  found  at  great  depths,  say  the 
bottom  of  the  Bay  of  Biscay.  I  do  not  know  how  far  it 
is  true,  but  some  parts  of  that  sea  are  said  to  be  un- 
fathomable. Now  I  cannot  believe  that  there  a 
black  darkness  reigns.  My  own  idea  is  that  water  is 
extremely  reflective,  and  very  especially  refractive,  and 
like  a  precious  stono  possesses  a  luminosity  peculiarly  its 
own.  Perhaps  some  diver,  good  swimmer,  or  some  scien- 
tific man  will  illuminate  us  painters  noon  this  Interesting 
subject.  If  he  does  he  will  earn  the  good  wishes,  and 
receive  the  best  thanks,  of  many,  besides  those  of— F.  T., 
An  Artist. 

[26875.]—  Beading  Music  at  8ight.— Can  any  of 
"  ours"  give  me  any  rules  or  practical  hints  so  as  to 
enable  me  to  become  a  good  sight  reader  of  musio  P  I  am 
a  tolerably  fair  executant,  and  understand  the  theory  of 
music  pretty  well ;  but  I  have  to  labour  to  overcome  the 
difficulties  of  reading  a  piece  of  music,  say  for  the  organ 
or  piano,  and  the  worst  of  it  is  that,  when  I  have  suc- 
ceeded, and  laid  the  piece  by  for  any  time,  that  when 
I  take  it  up  again  I  have  nearly  all  my  trouble  over  again. 
— D- 

[86876.]— Old  Coins.— Can  any  of  your  readers  tell 
me  from  the  following  description  what  some  small  old 
copper  coins,  which  I  have,  are ;  and  also  If  thoy  are  of 
any  value  P  They  were  brought  from  Cairo  In  1842.  One 
has  on  the  obverse  a  bust  of  a  warrior,  with  the  inscrip- 
tion, "  Urns  Roma,"  and  on  the  reverse  Romulus  and 
Remus  sucking  the  wolf.  Another  has  a  bust,  and  "  Con- 
stantinopoli,"  and  a  winged  figure,  with  shield,  with 
"  SMS  a  underneath.  The  others  are  all  alike  upon  one 
side— via,  two  armed  figures,  with  spears  and  trophies 
between  them,  underneath  "swko  or  "  Mis,"  and 
around  "Gloria  exercitus."  Upon  the  other  side  one 
differs  from  the  rest  in  the  bust  aud  inscription  (illegible), 
but  they  mostly  have  a  bust  with  "  oonstantlnut  lunnole" 
round  It.— J.  C.  B. 

L26877.]— Oasogene  — On  makintr  soda-water  in  my 
gasogene  the  other  day.  I  found  that  the  liquid  wonld  not 
run  through  the  top.  I  shall  feel  obliged  to  any  of  your 
correspondents  who  .will  Inform  me  how  to  remedy  this 
defect :  and  by  what  means  pressure  is  conveyed  to  the 
liquid  in  the  upper  globe f— Ned  Dense. 

[86878.]— Kauri  Gum.— Would  some  one  Inform  me 
what  are  the  purposes  and  uses  to  which  this  gum  is 
applied  P  What  is  its  market  value,  and  is  it  commer- 
cially obtainable  f—i.  3.  0. 

[26879.]-Magnetic  Engine.-WlU  Mr.  W.  J.  Lan- 
caster  work  out  the  details  of  a  magnetic  engine  of  one 
horse-power,  as  he  proposes  for  one  of  your  readers  on 
p.  600  (q.  86704)  P— H.  Holds*. 

[26880.]— Dextrine  — How  is  dextrine  distinguished 
from  gommeline  and  leiooomme,  and  how  can  the  relative 
value  of  different  lands  of  dextrine  be  determined  P  What 
is  "  scorched  anisdon  ?"•  Is  it  not  the  same  thing  as 
leiooomme  P— Duos. 

[86881.]— Electric  Kite.— Would  some  able  reader 
give  directions  how  to  make  an  electric  kite,  the  mode  to 
affix  the  conductor,  and  also  the  mode  of  preparing  the 
string  P  Full  particulars  would  oblige— G.  Almovd. 

[26882.1- Dyeing  Ostrich  Feathers  Dark  Navy 
Blue.— Please  give  process  (or  the  above.  Also  dark 
damson  blue.  They  are  likely  to  be  fashionable  in  the 
autumn.— Jobs  Thomas. 

[86883.]— Lavender  Water.— I  should  be  obliged  to 
any  correspondent  who  would  give  me  directions  for  dis- 
tilling this  on  a  small  scale  P— F.  Carrel. 

[26884.]  —  Electric  Light.  —  Wonld  some  fellow 
electrician  send  me  a  full  accnuut  how  to  get  an  electric 
light  from  a  combination  of  ceils  and  a  magneto  machine  P 
Or  an  account  of  bow  to  make  a  machine  suitable  alone 
for  the  above  purpose  P— Iksulatob. 

[26885.]— Steam  Boiler.— Will  some  correspondent 
be  good  enough  to  give  me  a  rule  in  plain  figures  for 
finding  the  pressure  on  the  safety-valve  of  a  steam  boiler  P 
— Enoiipj  Dbiveb. 

[86886.1— Varnishing  Looking-glass.— I  have  a 
looking-glass  silvered  by  the  old  process.  Will  some  one 
tell  me  how  to  varnish  it,  and  what  varnish  to  use  so  as 
to  protect  it  from  injury  P— H.  C. 

[86887.]— Silver  Powder.— Will  some  reader  inform 
me  how  to  make  the  above  with  a  metallic  lustre  P  I  have 
tried  dissolving  the  silver  in  nitric  acid,  and  precipitating 
by  various  means.  The  powder  formed  baa  not  the 
metallic  lustre  required.— Potosi. 

[36888.1— Curve.— Given  the  arc  ACB  of  an  ellipse, 
also  the  chord  ADB,  and  the  abscissa  CD  ;  and  further,  a 
point  P  on  the  opposite  side  of  the  major  axis.  CD  pro- 


s'~    _  -  ' 

dneed  would  pass  throush  the  centre.  Are  these  data 
sufficient  for  the  description  of  the  whole  curve  P  If  so, 
how  is  it  to  be  done  ?— Abcbixedes. 

[26889.]— Vegetarianism  in  Lapland.— Would 
any  of  your  vegetarian  friends  say  if  they  have  ever  sub- 
sisted for  12  months  in  any  northern  climate,  such  as  the 
north  of  Lapland  P  It  appears  to  me  a  question  of  tem- 
perature. I  know  that  in  my  own  house,  during  the  late 
hot  weather,  meat  was  at  a  discount,  and  I  know  of  no 
flesh-eating  people  living  in  the  lower  plains  in  the  tropics. 

t  — A'PCKTBBKT 


[26890.]— Scienoe  Question.— Sulphur  dioxide  j9 
passed  into  water  as  long  as  It  is  absorbed.  If  ths  buo- 
xnoter  stands  at  745  mm.,  calculate  the  volume  of  M 
containod  in  half  a  litro  of  the  solution  P  Co-etficieDt  for 
sulphur  dioxide,  79'78!».— Thomas. 

[26891.1— Vegetable  Colour.— Can  any  brothc 
reader  tell  me  how  to  extract  the  colouring  matter  from 
vegetable  substances,  a*  used  by  confectioners  and  other*  ? 

— EXPEEI BMTI A- 

[26892.]— Electricity.— Will  some  one  who  under, 
stands  this  subject  tell  me  how  to  charge  any  piece  of 
apparatus  (as,  for  instance,  proof  plane,  carrier  ball, 
Faraday  gauxe  net,  tinfoil  sheet  on  cylinder,  Ac.)  ».m' 
electricity  from  the  prime  conductor  of  a  cylinder  mv 
ohine  P  I  am  quite  sure  of  the  power  of  my  machine,  and 
of  the  Insulation  of  the  apparatus  wed,  bat  in  no  cue 
can  I  succeed  in  causing  a  divergencs  of  the  gold  leaver, 
whea  tho  object  to  be  tested  has  been  carefully  novel 
from  the  machine,  and  brought  near  the  plate  of  tie 
electroscope,  although  I  am  careful  not  to  touch  any  part 
that  is  not  insulated.  Again  in  the  experiment  with  Ui« 
sheet  of  tinfoil  rolled  on  cylinder,  the  pith  balls  at  the 
top  of  the  pillar  will  diverge  and  collapse  (instead  of 
remaining  open),  only  so  Ions;  as  the  apparatus  is  netr 
the  prime  conductor,  the  moment  the  machine  stops  thev 
fall.  I  feel  confident  the  fault  is  in  myself,  not  hi  the 
instrument,  as  the  electroscope  is  powerfully  affected  bj 
the  presence  of  an  excited  glass-rod,  and  when  near  s 
machine  in  action  they  alternately  diverge  and  oollspsr. 
I  cannot  make  them  stand  out  to  remain  so.  Are  uxj 
too  long— gold  leaf  2)in.  by  tin.?  Does  a  proofpline 
require  to  he  touched  with  the  finger  when  collecting 
electricity  from  any  body  that  is  charged  P  Plesse  tcD  at 
all  you  can  about  this  subject,  a*  I  cannot  find  it  in  say 
books  I  have  read  on  the  subject.— H.  E.  B. 

r26893.]— Coating  Surface  of  Battery  Plates. 
—Can  any  one  inform  me  the  best  varnish  or  composhica 
with  which  to  coat  the  surface  of  the  line  pistes  in  ■ 
voltaio  battery  not"  required  to  be  acted  upon  by  the 
chromic  acid  P  The  outside  of  the  tine  cylinders  used  in 
a  B  onsen  or  Grove  cell  is  frequently  coated  in  the  shore 
manner.— S.  8. 

[86894.]— Preliminary  Law  Examination  - 
Have  any  of  your  readers  obtained  a  judge's  order  d.<- 
peusing,  "  entirely  or  partially,"  with  this  examinatioa, 
pursuant  to  23  and  24  Vic,  o.  127,  see.  S,  nnd  would  tbry 
say  how,  as  I  want  to  ascertain  the  precise  steps  to  b» 
taken  in  the  matter  P—L.  0. 

[26895.]— Coil.— To  Ms.  Lancaster. — I  can  find  ill 
I  require  but  the  commutator,  which,  I  believe,  ii  u> 
arrangement  for  producing  secondary  currents  is  one 
direction  only.  Would  you  kindly  give  me  a  little  expU- 
nation  of  this,  as  I  should  prefer  making  it  if  possible  ? 
Also  how  is  it  connected  with  coil  P  Will  paraffin  candles 
melted  do  for  insulation,  as  the  solid  paraffin  is  not  pro- 
curable here  P— Corr. 

[26896.]— Printing  Presses.— I  wish  to  make  u 
Iron  press,  bnt  do  not  know  what  form  to  adopt.  I  m*a> 
one  of  wood  from  the  description;  given  in  the  Mecbakic 
some  months  since,  bnt  though  the  work  is  good  it  is  rer; 
slow.  WiU  some  one  help  me  P  I  want  it  to  print,  ss.», 
12in.  by  15in.  or  so,  and  it  roust  be  self-lnkinj.  Which  is 
best,  cylinder  or  flat  pressure?  Diagrams  will  also 
greatly  •blige— Gbjutbjx. 

26897.]— Busty  Wire  Gauze  Blinds.-I  lately 

 I  three  window  blinds  made,  formed  of  fine  iron-wire 

gauxe  fixed  in  mahogany  frames.  The  ganze  has  become 
rusty.  No  varnish  or  anything  which  might  prevent  nut 
was  put  on  it  when  sew.  Will  some  one  advise  me  •  kit 
it  wonld  be  best  to  do  with  the  gauxe  P— G.  B.  L. 

[26898.]— Smell  of  Sulphur.— I  have  freqnsntly.to 
use  burning  flowers  of  sulphur,  and  am  always  incommoded 
by  the  smell.  Could  any  of  your  readers  sosyert  snj- 
thlng  in  the  shape  of  a  powder  that  wonld  reader  ths 
smell  less  disagreeable,  without  interfering  with  th? 

Eangent  properties  of  the  gases  generated  by  tie  coa- 
ostion  of  sulphur  P—Zacobt. 

[26899.]— Marine  Engineer.— Will  some  resder 
inform  mc  what  subjects  are  requisite  to  pass  the  Bosrd 
of  Trade  examination  as  engineer  on  a  ps«senjrer  or  am- 
ohant  vessel  P  Is  algebra  necessary  P  The  title  of  sbj 
book,  or  any  information  treating  on  the  above  subject, 
will  greatly  oblige—  Mechanic. 

[26900.]  —  Waterproof  Covering  for  Gut- 
bands.— Can  any  of  uiy  fellow  contributors  pre  mes 
simple  and  inexpensive  means  of  making  gut-bands  nteW 
for  outside  purposes,  so  as  to  withstand  the  w**™* 
without  their  stretching  by  becoming  soft  P— Ax  0i» 

SUBSCEIOER. 

[26901.1-Photographio   Boiling  Machine.- 
The  burnished  plate  of  a  photographic  rolling  msenffle  m 
mine  has  become  slightly  spotted  by  incipient  rust, 
any  correspondent  tell  me  how  I  may  restore  the  toga 
polish  it  originally  had  P— Thcbniccs. 

[26902  1-Propeller  for  Canal  Flats.-To  "  A«w 
Fldiks.''— Will  you  tell  me  what  kind  of  propeller  wu 
used  on  the  canal  flat  you  saw  on  the  BrHgwiter  ovu. 
Was  it  an  improved  screw  propeller  P  If  not.  what  «* 
used  instead  of  the  screw  ?  If  you  should  not  be  MM* 
teU  me  this,  could  you  inform  me  where  I  could  pet  UJ 
information,  or  any  particulars  or  samn  ?  Itrustjonwui 
pardon  my  troublingyou.  but  it  is  a  matter  of  nrncn  iffl- 
portanoe  to  me-— C.  W.  C. 

[26903.1-Qraphite  Pl»tes.-Can  these  be  msd* 
any  way  from  common  wood  charcoal  P— Roeebi  ad»»- 

[26904.1  -  Steam  Canoe. -Would  some  jrf  too 
readers  give  me  some  information  with  regard  to  the"" 
of  the  engine,  boiler  (to  heat  with  oil).  4a. 
the  above,  with  their  probablo  costP  Length  of  *a* 
18ft.,  breadth  30in.  Where  should  the  engine  sad  bow 
be  placed  so  as  to  work  a  screw  P— C.  P.  G. 

[26905.1  - D»ylight  Observation. - Wffl ItajJ 
reader  tell  me  how  to  discover  a  planet  or 
the  daytime,  at  any  hour,  with  a  telescope,  i«  dsems> 
tion  and  right  ascension  being  known.  I 
telescope  steadily  in  any  desired  position,  but tfJ 
to  set  it  if  the  object  be  not  on  the  mendian.-Stnu-w- 

[26906  ]-Pan  Blower.  -Can  anv  reader  Wp^ 
with  pattern  and  dimensions  of  a  fan-blower  to  , 
about  71b.  pressure,  through  on  orifice  Jin.  m  dkwewr 
—Solus. 
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'30907.]— Mosquitoes.— I  ahull  be  much  indebted  to 
laV  of  yonr  renders  who  could  inform  me  if  there  be  any 
mechanical  contrivance  or  clockwork  arrangement  made 
in  thi.«  country  for  keeping  off  these  pests,  which  are  very 
troublesome  in  tropical  climes  P  My  South  American 
friend*  are  very  wishful  to  obtain  something  of  the  kind. 
— D.  Foster. 

[38908.]—  '*  Boulat  '*  Bteel.— Will    any  of  yonr 
correspondents  explain  the  difference  between  "  Boulat 
iteel  and  the  modern  steel  F   By  so  doing  they  will  oblige 
— Stml. 

[•.mpoo.I— Mathematical  First  B.A.  Examina- 
tion.— Simplify : 

(IZJ  +  »ZJ!  +  *L-J0   (_*_+  _v_  +  _!-) 

\x  v  i/Vy-i     %-x  x-yl 

+  (*^'-x-v)    U-  »)  + 
Vx  -  y     i  -  xl    \:      y  / 

(y~—  «      x  —  y)     (  I        '■■  )  + 

(v-_?_  — r)  (*_'<) 

\t  —  x  y  —  x'  vy  xi 
I  «bould  be  much  oblured  for  a  solution.  As  this  is  an 
extract  from  a  sufficiently  long  examination  paper,  there 
oust  be  some  concise  way  of  managing  it.  It  is  easy  to 
fill  page*  with  a  simplification  (?)  which  looks  more 
formidable  at  each  step ;  but  I  cannot  help  thinking  that 
there  must  be  a  better  method ,  especially  as  the  symmetry 
of  ttie  expression  if  obvious.— Mathetikos. 

MMMO.]— 9  Orionis.— Will  "  T.  R.  S.."  or  any  other 
able  contributor  to  the  English  M  kchahic,  inform  me  if 
I  ought  to  see  the  5th  star  in  the  Trapezium  with  my  6) 
aOrered  glass  mirror  ?  And  would  they  confer  an  addi- 
tional obligation  by  showing  the  position  of  the  5th  and 
fith  in  a  diagram,  so  that  I  may  know  exactly  where  to 
look  for  them  ?— G.  Pearce. 

[38911.] — Glass  Speoulums.— Every  one  who  has 
fairly  tried  them  must  admit  the  great  excellence  of 
silvered  glass  speculums.  The  only  fault  I  find  with  them 
is  the  extreme  delicacy  of  the  silver  film.  From  the  per- 
formance of  the  naked  glass  before  silvering  when  on  a 
black  bed,  I  should  like  to  ask  if  discs  of  dark  opaque 
glass,  such  as  ale  and  porter  bottles  are  made  of,  conld 
not  be  made  sufficiently  reflective  to  dispense  with  the 
silvering?  Even  though  we  required  a  little  increase  of 
aperture  to  compensate  for  loss  of  light,  it  would,  I  think, 
be  a  step  in  advance.   Has  any  one  tried  it  P — Q.  P. 

1 26812.]— Ether  Spray.— Can  any  one  inform  me 
what  apparatus  is  used  for  the  application  of  ether  to 
produce  local  anesthesia,  and  what  kind  of  ether  is  used  ? 
— G-  B. 

[28913.]— Measurement  of  8olar  Heat.— Can 
Mr.  J.  T.  Dexter,  or  any  one  else,  say  if  Ericsson,  in  the 
investigation?  given  in  letter  11256,  p  511.  found  that  the 
heat  ruhnteil  from  tho  edirc  of  the  -uin's  disc  wis  ,,f 
greater  intensity  than  that  from  the  centre  ?  Seechi 
found  that  the  heat  radiated  from  the  centre  of  the  sun's 
disc  wae  of  nearly  double  the  intensity  of  that  from  the 
borders.— C.  W.  Hodgson. 

ra»14.]— Maintenance  of  Solar  Heat.— On  Sir 
W.  Thomson's  theory  that  the  "  fuel  of  the  sun  "  is  to  be 
found  in  the  fall  of  meteoric  stones  on  its  surface,  it  Is 
amid  in  Oaaot's  "  Physics"  that  a  fall  every  year  would 
be  sufficient,  which  would  not  increase  the  sun's  "  thick- 
ness" (whatever  that  may  be)  by  more  than  21  yards. 
Why  should  meteoric  stones  fal]  upon  the  sun  ?— C.  W. 
Houasox. 


.•.  R  N1  :  A,  N>  ::  E  e  :  A,  x  • 
but  EN1  :  A>  K>  ::  Ex  :  Alx; 
(RN>)«:  A» »».  N'  A,  ::  Er.  F  «  :  A«x,A,x; 

::  8*«:  A«  x  .  x  A, 


since  E  F  subtends  a  right  angle  at  the  foens;  and  .'. 
(It  N1)'  is  to  A1  H  .  N  Ai  in  a  constant  ratio,  R  N1  being 
the  distance  of  R  from  the  line  joining  the  two  fixed 
point*  A1  and  A)  and  N1  cannot  be  between  them  :  .*.  the 
focus  of  R  is  an  hyperbola  haviug  the  same  vertices  aud 
foci  as  the  generating  ellipse.— Christopher  Crow. 

531.— Refer  the  circle  to  the  diameter  A  B,  and  C  yx, 
another  diameter  parallel  to  the  chord  P  Q.  tho  latter 
being  any  chord  parallel  to  0  y, ;  join  A  P,  B  Q,  and  let 
them  meet  at  R.  The  query  is  what  curve  will  R  trace 
out,  as  P  Q  moves  parallel  to  itself.    The  axes  being 


THE  THBEE  JOUBNALS 

Which  cover  the  whole  range  of  subject*  pertaining  to  the  occu- 
pation, Inlerwt.  or  amusement  of  the  majority  of  mankind,  are 
the  ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE,  the 
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ANSWERS  TO  CORRESPONDENTS. 


oblique,  the  co-ordinates  of  Q  may  be  x,  and  y,.  then 
those  of  P  will  be  i,,  and  say  -  y,.  Now,  equation  to 
B  Q  is— 

V  -  o  =  (X  -  a) 


y  = 


(x-a)  (1). 


Similarly,  equation  to  A  P  is 

y  =  -  _S    (r  +  a) 
x,  +  a 


a  being  =  A  C  =  C  B  =  radius ; 
(2)  together, 

yi  =  -  JK&Lj  (x*  -  a«) 


2), 

multiplying  (1)  and 


(3). 


SPHINX, 


Jt-  AM  Communications  for  the  "Sphinx"  should  he 
addressed  to  T.  Mitcheson,  B.A.,  The  Stationery  School, 
Bolt-court,  Fleet-street.  B.C. 


Questions. 

545.  — There  are  two  columns  in  the  ruins  of  Persepolis 
left  etandins  upright,  one  of  which  is  64ft.  above  the 
borixontal  plane  and  the  other  50ft.  Between  those,  in  a 
Htrht  line,  stands  a  small  statue,  tho  head  of  which  is 
P7ft.  from  the  summit  of  the  hiirhcr,  and  8fift.  from  the 
top  of  the  lower  column,  whoso  base  is  just  76ft.  from  the 
centre  of  the  figure's  base.  Required  hence  the  distance 
between  the  tops  of  the  two  columns.— Greenockjan. 

546.  — Thero  is  a  cistern  which  holds  110  gallons  of 
water ;  it  lias  four  cocks,  the  largest  of  which  can  empty 
it  in  It  hour,  the  second  in  1J  hour,  the  third  in  2i  hours, 
and  the  fourth  in  2J  hours.  Reqnired,  how  long  they 
would  be  in  emptying  it  if  they  were  all  set  open  together  ? 
— Grezmockiam. 

547.  — A  desires  to  exchange  25  Spanish  £100  bonds  and 
£HOO  31  per  cent.  Stock  for  3  per  cent.  Consols,  the  price 
of  these  securities  being  48.  99.  93,  respectively.  What 
•juantity  of  Consols  can  he  obtain  ? — B.  T. 

548.  — A  person  has  £18,752,  for  which  he  is  receiving 
3 1  per  cent.,  hut  spends  annually  £27  more  than  the 
v.  hole  original  interest ;  what  has  ho  at  tho  end  of  3  years  ? 
— B.  T. 

5*9. — From  ono  of  the  angles  of  a  rectangle  a  perpen- 
dicular is  drawn  to  its  diagonal,  and  from  the  point  of 
intersection  lines  are  drawn  perpendioular  to  the  sides 
■which  contain  the  opposite  angle  :  if  P  and  P,  be  these 
latter  lines  and  c  be  tlie  diagonal,  show  that 
P*  +  P,*  =  c*' 

— Magoie. 

Solutions. 

528. — Lot  P  N  Q  be  any  chord  at  right  angles  to  the 
caxia  major  A'  A,,  and  let  A,  P,  P  A'  produced  meet  the 
elirectrix  in  F  and  K.  Join  F  and  E  to  the  focus  8,  and 
let  P  A1  and  A ,  Q  produced  meet  in  R,  then  the  locus  of 
It  shall  bo  a  hyperbola;  .-.  PQ  is  parallel  to  the  tangent 
*xt  the  vertex  A'  it  is  bisected  by  the  axis  major  in  N. 
Draw  R  N  1  perpendioular  to  A1  A)  produced ; 

in  the  right-angled  triangles  PNA,  QNA,  PN  =  QN ; 
.•.iPA,N  =  AQA1N; 
.-.  the  triangles  R  N>  A',  F  x  Ai  are  similar 


*,«  -  a* 

But.  by  Euc.  III..  35,  -  ft  y,  =  ir,»  -  n1.  Thus 
eliminating  the  quantities,  xx,  yt,  and  y„  we  obtaiu — 

!,»  =  *>-  a*  (4), 
an  equation  containing  the  co-ordinates  of  the  point  R 
only,  and  fulfilling  the  data  and  OOndltloM  of  the  query. 
But  (i)  is  the  equation  to  the  t'l'iitattral  hyperbola 
referred  to  its  conjugate  diameter.  The  student,  in  this 
subject,  would  find  it  a  very  pleasurable  occupation  to 
trace  the  variations  of  form  and  position  of  the  two 
figures. — Maggie. 

533.— By  the  second  law  of  motion,  whether  a  ship  i« 
moving  with  uniform  velocity,  or  is  still  IS  "  a  painted 
ship  upon  a  painted  ocean,"  the  ball  (heavy  or  light)  will 
strike  tho  deck  at  the  foot  of  the  mast  (however  high).— 
Maogik. 

531. — Write  down  a  natural  sei-ie*  as  follows  i — 
1,  2,  3,  4,  5,  6.  7,  8,  9. 
Now,  it  is  quite  easy  to  see  that  if  n  =  number  of  odd 
digits,  2  n  —  1  =  number  of  odd  and  even,  and  n  —  1  = 
number  of  even  ditto.     We  know  that  the  sum  of  the 
cubes  of  the  whole  series,  Bj  =  the  number  of  terms,  is 

*£  (n,  +  l)«-..c.  r2  "  ~  U?  x  (2  u  -  1  +  1)»  » 
t.M2n-l)». 
Similarly,  the  sum  of  the  cubes  of  the  even  terms  U 
2J  <"  ~  »'  (n  -  1  +  I)3  = 

2'  dLri)1  («')  =  2n»  (n  -  1)»; 

.-.  sum  of  series  required  =  n'  (2  n  -  1)*  -  2  n«  (n  -  1)» 
=  M  (2  n*  -  1). — Maggie. 


Answers. 

Christopher  Crow,  528,  529.  530. 

Candidates  for  the  London  B.A.,  and  similar  examina- 
tions, will  find  the  "Sphinx"  column  very  helpful 
mathomatically . 

In  solution  to  528,  for  sysldiialicully  read  DM  »i/»iine- 
tricully.   


New  Electric  Battery.— Mr.  F.  Darkin  patents 
an  inveation  which  consists  in  arranging  the 
elements  and  component  parts  of  a  bichromate  of 
potass  battery,  bo  as  to  cause  a  continuous  circula- 
tion of  the  bichromate  solution,  such  circulation 
being  effected  by  allowing  the  solution  to  circulate 
continuously  through  and  between  pieces  of  porous 
graphite  or  retort  carbon,  which  are  placed  in  juxta- 
position with  the  plate  or  prism  of  graphite,  which 
forms  the  nucleus  of  the  negetive  cement  of  the 
battery.  The  solution  flows  from  a  suitable  veseroir, 
and,  afUr  circulating  through  the  battery,  is  dis- 
charged by  suitably  provided  outlet,  and  for  a  series 
of  cells  a  conducting  tube  for  conveying  the  liuuid 
from  one  cell  to  another  is  pronded. 


All  communications skouUi  be  addressed-fo  the  Editor 
of  the  Esoi.ish  Mechanic,  81,  Tavietoafc-street,  Covent 
Garden,  W.C. 

HINTS  TO  CORRESPONDENTS. 

L  Write  on  one  side  of  the  paper  only,  and  put  draw- 
ngs  for  illustration  on  separate  pieces  of  paper.  2.  Put 
titles  to  aucries,  and  when  answering  queries  put  the 
numbcra  as  well  as  the  titles  of  tne  queries  to  which  tho 
replies  refer.  3.  No  charge  U  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded;  and  the  names  of  corre- 
apondents  are  not  given  to  inquirers. 

The  following  are  the  Initials,  *o„  of  letters  to  hand  up 
to  Tuesday  evening,  August  29,  and  unacknowledged 
elsewhere : — 

William  Hcohs.— O.  Anderson.— T.  Waring.— Philo.— 
R.  B  —  Passenger.— Alf.  Bennett.— H.  K.— S.  A.  J.— 
K.  Sullivan.— Organ  Lover. — Adante. — H.  E.  H. — 
Herbert  Sadler. — E.  W.  F.— A.  Adams.— L.  H.  P.-» 
A.  D.  H.— Barrel  Roller. — Saddleworth. — A.  J.  Larter. 
-Express  Driver.— C.  B.-G.  R.  P.-H.  C.-Plough- 
man. — A.  S.— T.  G.  Hill.-H.  Hamlin.— Bishop  Wal- 
tliam.— Ouerico.— Philadelphia.— Electro.— S.  Bottone. 
— Peck.-uitf.— M.  Q.  C— Cave  Cavern.— Rev.  T.  W. 
Wehb.— M.  A.  W.,    Bradford. — T.  G.  B. — Jacques. — 

G.  C.  C— 8.  B.— Erick.— Apprentice.— Robert  Waffner. 
—7..  H.— C.  B.  A.— A.  8.— B.  M.— Francois.— R.  E.  K. 
— G.  F.  P.— John  Mcintosh.— E.  8.— Robert  W.  Arm- 
Ftrong.— B.  M.— Justice  — Charles  Mole«worth.— Kino. 
—Furnace.— P.  H.  Holland.— H.  F.— Dionvsins.— G.  B. 
—Anglo-Saxon.— C.  W.  Hodgson.— P.  L.— W.  Winborne. 
—Young  Vegetarian.— E.  P.  Toy.— George  Weaver. — 
Ex  Goods  IV.— Enoch  Evans.— Konfnoius.— F.  R.  A.  S. 
— Stock  Driver. — Caxton  Press. — G.  Fryer. — C.  Curtis. 
— R.  E.  C— Piscator.— A.  N.— A  Priori.— Gamma. — 
J.  Henderson. — J.  W.  Fennell. — James  Letherhrow. — 
Teichos. — C.  A.  Cuthbertson. — John  Butterworth. — 
Investigator.— Blanc-bee.— B.  and  E.— W.  8.  S.— An 
Amateur.— Rod.— Cephas.— A.  Saunders.— W.  Hatfield. 
Manxman— Y.— North.— D.  M.  Znggan.— R.  W.  Parry. 
—J.  M.  G.—  Thomas  Weston.— A.  Reader.— H.  B. — 

H.  B.  Rostron.— Tobacco-pipe.— Oberon.— A.  E.  B. — 
Fred.  D. — Greenockian.— T.  G.  H.— C.  A.  L.— F.  W.  M. 
— G.  Calvcrley. — Novice. — F.  C.  V. — J.  F.  C. — George 
Penrce.— Alpha.— Abridej.—G.  L.— Lieut.-Colonel  Hay- 
mas, — Frank  Dennett. — Henry  Duncan. — Adolph  Eich- 
holtz.— Weeks  and  Hnghes.— J.  C.  Barker.— W  Castle. 
—J.  F.  Tomlinson.— J.  O.  Harker.— James  Dickson.— 
J.  A.  Malonoy.— W.  Goyen.— W.  H.  Forde.— Billings, 
Clnpp,  and  Co. — Alex.  Clarkson. — Wm.  Bowstick. — 
C.  E.  Bruges— John  Dixon.— J.  M.  Cartmell.— Rees 
and  Gledhill.— D.  Wilkie.— J.  E.  Poppletou. 

E.V0.CIRZR.  (Yon  can  ascertain  for  yonrself  by  application 
to  the  secretary.)— E  i  i.locoh.  I  Webb's  "Celestial 
Objects.")— X.  Y.  Z.  (You  would  have  little  difficulty 
in  obtaining  work  if  your  ability  U  unquestionable.  Of 
course,  where  you  were  known,  tho  trade  rules  as  to 
apprenticeship  might  stand  in  yonr  way.)— Isaac  New- 
tok.  (  Longmans  anil  Co.  We  cannot  answer  quc»- 
tions  to  price  of  books ;  and  shall  be  glad  if  yoa  will 
cease  to  appropriate  so  distinguished  a  signature.  I— 
Alpha,  (i  our  information  was  quite  correct.  The  dis- 
parity is  caused  by  the  excessive  death-rate  amoni; 
males  n«  compared  with  females  ;  that  of  the  former  in 
England  for  too  past  year  being  as  116  to  100  of  the  lat- 
ter.) R.  Turner.  (You  had  better  submit  it  to  some 
optician.  You  cannot  expect  wo  arc  going  to  engrave 
the  marks  in  order  that  you  may  discover  its  maker's 
name.)— L.  M.  M.  (Queries  on  the  same  subject  have 
before  appeared,  and  many  explanations  were  given  ; 
but  whether  any  one  was  correct  we  cannot  say.)— 
Dakiel  Britain.  (We  cannot  teU  ;  you  would  have  to 
employ  a  patent  agent  to  search  for  you  at  the  Patent 
office.; — W.  H.  (Consult  a  dictionary.) — Di-DO-DPif. 
I  Not  published  separately.)— A  Constant  Reader. 
( Keep  theni  clean.)— H.  Pratt.  (The  engraving  wonld 
be  too  delicate  for  machine  printing.)— The  Ouioivai. 
Asti-Humboo.  (There  have  been  three  or  four  who 
have  sizned  themselves  "Anti-Humbug.") 
Tom  Edwards,  Echo,  J.  G.  Lusby.— Your  queries  arc 

advertieeincnts. 
Hammersmith,  8norcr,  D.  E.  P..  X.  Y.  Z.,  Langley.— 

Your  queries  have  been  answered  l>efore. 
Cocntrt   Schoolboy.  North  Britain,  J.  C.  Quebec, 

Plaintiff,  G.  B.  L.— Your  queries  are  unsuitable. 
Igsora-     .  J.  Laokie,  Anxious,  Artificial  Life. — See 

indices  to  back  vols. 
W.  Johxsov,  Guillaume,  Prospere,  S.  T.,  Somersetshire 
Farmer,  J.  H.  Drake,  J.  Philip,  C.  Detaille,  F.  A. 
Je-*«ett.  and  others  have  replied  to  queries  already 
similarly  answered. 
Letters  from  A.  H.  AUen.  "Philo"  (Patents),  "  Ale- 
theus"  (Friendship),  and  "  C.  E.  8."  (Friedman's 
Injector)  next  week. 


Inventors  before  Patenting  should  read  the 

HANDBOOK  OF  PATENT  LAW,  BRITISH  AND  FOREIOS. 
pmbllStied  hy  WM.  P.  THOMPSON  C.E..  Palent  Agent.  S,  Lord - 
•tteet,  Liverpool  (U  stamps).  "The  plt/alli  Intw  which  the 
on  wary  Inventor  wiU  run  a  risk  of  stumbling  arc  pointed  oat.  .  . 
A  trustworthy  eulde  to  petenteea."— E»flUk  Mtthante. — [ADVT  / 
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ta.  Gd.  for  Six  Months  and  lis.  for  Twelve  Months,  Post-free  to 
any  part  of  the  United  Kingdom. 

Tola.  vi..  XXI.,  and  XXII.,  bound  In  cloth.  7s.  each. 

Indexes  for  each  half-yearly  voiuir.e  up  ta  Vol.  I.  (exoept  Vols. 
IT.,  V.,  and  X.  I  Inclusive,  ad.  each.  Post-free  2*d.  each.  Cases  for 
binding.  Is.  8d.  each. 

*•*  Subscribers  are  requested  to  order  Cases  and  Vols,  through 
their  boolocllers,  and  not  to  send  direct.  The  regulations  of  the 
Post-office  prevent  their  transmission  through  the  Post. 


CHARGES  FOR  ADVERTISING. 

a.  d. 

Thirty  Words  t  <] 

Every  additional  eight  ward* ...      _      _      _      ~  0  a 
Front  Page  Advertisements  Five  Shillings  for  the  first  40  words, 
ane*irard»  9d.  per  Una.   Paragraph  advertisements  One  8hllllng 
per  line.    No  front  page  or  paragraph  advertisement  Inserted  for 
less  than  Five  Shilling*. 

ADVERTISEMENTS  In  KXCHANOX  COLCMN-for 

Sixteen  Word    _.  _.      _   I  0 

For  every  succeeding  Eight  Words...      _  _.   o  0 

The  address  Is  Included  aa  part  of  the  advertisement  and  charged 

for. 

Advertisements  must  reach  the  office  by  8  p.m.  on  Tuesday  to 
Insure  insertion  In  the  following  Friday's  number. 


OUR  EXCHANGE  COLUMN. 

Tko  sfcerss  for  Szckangt  KoHeot  it  li.  for  Is.  Ursf  16  sjores,  and  U.  for 
room  sajefaaf  |as  a  word*. 

An  extra-sized  first-olass  Grand  Piano  reqnired  in 

strictly  good  condition.  In  oltlior  walmit  or  ebonlsod  case  I  a 
fuU-slaed  Walnut  Erard  Ohakd.  In  fall  condition,  will  be  glveu 
In  part  Excliange.-H  .  Pall  Mall  Club.  8.W.  " 

To  Amatk i  i:  Lathe  Owners.— Advertiser  has  pur- 

r'fJfS.'  f!"6  5?ver,  u?od-  »  vory  "luable  sorew-outtlng  U  centre 
LATHE  (by  Moseloy),  back-geared,  rack,  and  screw,  with  over- 
head  motion,  and  various  chucks  and  appUanoos  (no  UkjIk) 
Fulling  time  to  uso  tts  many  powers,  ho  would  Exchange  saiiio 
for  an"Instrum«nt  of  less  value,  but  furnished  with  Much  "m-ry  for 
grinding  and  polishing.  In  addlU  jn  to  a  Cabinet  or  Sot  of  Tool*  or 
Mechanical  A ppnnjt us  for  general  uses  loost  £150  not  long  ago). 
— 11  -,  Pall  Mall  Club.  S.W. 

A  *t  Astronomical  Telescope  (by  Ross),  on  massive 

brass  stand  (not .  muatorcal),  of  great  excellence,  would  be 
•■in  bunged  for  cither  a  larger  Telescope,  or  a  very  superior 
Microscope  and  apparatus.— H.,  Pall  Mall  Club,  S.W. 

Bl-CNIAL  DlSSOLVINO-VlEW  APPARATUS— Spanish  ma- 
hogany body,  brass  fronts,  dissolving  tap.  Ac.  (vnlue  £15)  and  a 
Thomas  .  Tailoring  Machine  (cost  £10  four  months  ago) ,  exchange 

,  Bi R i>  N ets— Carpet  Thread,  Waterproofed— two  nets. 

Machine,  Iron  Vloe.  Ratchet  or  Hand  Drilling  Machine. -Address 
A.  AYLIKG.  Cheddlngfold,  nou-  Oodalmlng.  Surrey 

Wanted,  to  exchange  larpe  Portrait  Lens  for  Recti- 

pjabtbw  VLsE.cx  LKn--BTKn'E"  FERRV,    1»,  Abbcy.stroet. 

English  Mechanic,  499  to  595;  Fowls  preferred  — 

SAkiiylavti  Stoi'klby,  22,  SewoU-street.  Presort,  near  Liver- 
pool, Lancashire. 


WANTED. 

"PREE  EMIGRATION  TO  NATAL.— 

domestic  servant-.- Particular,,  personally  or  by  letter  of  the 
""deration  Agent  tor  Natal,  78,  Coleman -street,  I^ndonT 

"WANTED,   by   a   thoroughly  eXpe- 

«rVb-^l<"":,iiIIeCilan'.01  "SITUATION  as  Working  Foreman 
n»  o^^,  -  ,",U  OorsUnds  smltlilng.  Iron  snd  brass  found- 
sss&SaS  tu™''™Pl«ne''ts.  machinery,  and  general  repairs  of 
Eton  n'uek"  roferenoe.-C,  HESTER, 20,  Klngstablc  street. 


Eton  Ducks, 

13ERS0NS    seeking    employment,  or 

~~  wishing  to  Increase  their  Incomes,  should  apply  for  one  or 
more  of  our  agencies.  No  previous  knowlodge  rcinircd  Xfc 
rUk.-Address,M.WELL8*W,  3D,  Renahaw-strce?.  Llvem,*. 


f  ATHE     WANTED.  WANTED 

tH  »ag  "Shi  FOOT  LATHE,  short  bed.  with  chucks - 
Twk    8tatIu*  prto0  *nd  oondltlon,  to  S.  P.  T..  1,  St.  Mary's, 

WANTED,  a  STEAM  CARRIAGE, 

from  30  to  00  Inches  high ,  also  a  single  or  doublecy  indo euv'no 
to  reverse  with  3  to  .Inch  cylinders  ;  also  whools  to  carry  from 
«  togowt..  Ac.^^plytoEBD  WARDS.  Deal. 


"HYDRAULIC    or    Powerful  Screw 

XT,.  PRESSES  WANTED. — One  with  table  about  *  Inches  by 

fi  tO*  Z-£*?JS  12  inob  *■  1  r*S  °"u  2    * lno1"*-  3 « w 

Middlesex^  P  parUoulars  to  C.  E.,  Staines. 


"Vy ANTED,  to  Purchase  an  OAKUM- 

n JJ.  KtVuK  K2SGv1NK,  l0°rman.  Weigpnaokinusohlnel.- 
SStS  Derhn  8  W  '  ^       *   *K*J'  °™"  °'  &W^U 


"Vy ANTED  immediately  for  cash  one 

'  .      "'.f**'™-  Cropper's  Half  H.-P.  OAS  BNOINES:  and 


'THE   ARTIZANS*  INSTITUTE, 

®.  Cestle-streot.  Upper  St.  Marmi's-lane,  W.C.,  will  oom- 
menoo  its  Third  Session  on  HATtTRDAY,  September  2nd,  with 
'A,  sad  ENTERTAINMENT.    On  MONDAY,  Sept.  Ml 

Classes  will  again  meet  for  Instruction  In  the  (allowing  subjects  • 
Practical  Chemistry.  Klectrtottv  and  Magnetism.  Theoretical  and 
Applied  Meohanlos,  Plane  and  8oIld  Geometry,  Building  Con- 
struction, Pattern -making  and  Moulding  In  Metal,  Bricklaying, 
Carpentry  and  Joinery.  Turning  in  Wood  and  Metal,  Typography 
Modelling  In  Clay.  Free-hand  Drawing.  Arithmetic,  History, 
English  Grammar  and  ComposiUon,  PollOoal  Eoonomy.  Elocu- 
tion and  English  Literature,  and  Vocal  Music.  Further  particu- 
lars and  Prospectuses  can  bo  obtained  at  the  Institute. 

A  Public  Meeting  will  be  hold  in  the  Hall  of  the  Institute  on 
W  edxesday.  Sept.  Uth,  at  8  p.m..  Hodgson  Pratt.  Esq.,  In  the 
chair,  when  the  attendance  of  workmen  In  the  following  tradua 
U  specially  invited: -Carpenters  and  Joiners.  Pattern  makers. 
Turners.  Engine-  Utters.  Cabinet-makers,  Bricklayers,  Comp  jsl- 
tors,  and  Art  Workmen. 

 HENRY  SOLLY,  Principal. 


I 


HE 


LONDON    AND  GENERAL 

PERMANENT  BUILDING  SOCIETY. 
Offloes— M7.  STRAND,  W.C. 
Chairman— THOMA8  HUGHES,  Esq.,  Q.C. 
Vica-PaasiDicirrs. 
s!  Hon-  th0  K*rl  ot    I     Frederick  Harrison.  Esq. 

Lichfield.  Veraon  Lushington,  Esq. 

The  Hon.  H.  F.  Cewper,  M.P.    |    W.  Evan  Franks.  Esq. 
Money  ready  to  be  sd  vanned  on  short  notice,  and  In  sums  of  any 
amount,  for  the  pare  base  of  property  or  paying  off  Incumbrances 

 J  Instalments.    Expanses  flxAd  sad  mod.rsto. 

Managing  Director.  W.  R.  8ELWAY 


repayable  by 
NO  premhims 


TBS  BIBKBBCK  BUILDING  80CIBTY'S  ANNUAL 
BBCBIPT3  BXCBBD  F0UB  MILLIONS. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH, 

With  Immediate  Possession  sod  no  Rent  to  pay.— Apply  at  the 
Office  of  the  Birkbeck  Bcildimo  Society,  t,  A  30  South 
ampton-buUdlngf,  Chancery  -  lane. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND 
FOR  FIVE  SHILLINGS  PER  MONTH, 

With  Immediate  Possession,  either  for  Building  or  Gardening 

Eurposes.— Apply  at  the  OfBce  of  the  Birkbeck  Freehold 
AND  SOCIETY,  »  and  30.  Southampton-buildings,  Chancery-  lane 

HOW  TO  INVEST  YOUR  MONEY  WITH 
SAFETY. 

Apply  at  the  Office  of  the  Birkbeck  Bam  »  *  80,  Bouth 
ompton-balldtngs.  Chancery-lane.  All  sums  under  £Ut  repayable 
upon  demand. 

Current  Accounts  opened,  and  Interest  allowed  on  the 
minimum  monthly  balances.  Cheque-books  supplied.  English 
and  Foreign  8 looks  and  Shares  purohased  and  sold,  and  Advances 
made  thorson. 

Office  hours  from  10  to  4 ;  except  on  Saturdays,  when  the  Bank 
doses  at  2  o'clock.  On  Mondays  the  Bank  is  open  until  u  o'clock 
In  the  Evening. 

A  Pamphlet  unth/ull  particulars  may  be  had  on  application. 
FRANCIS  EAVBNBCHOPT,  Manager. 


ONE 
GENEVA  (Patent). 


SHILLING.— BAUM'S 


   Warranted    oorreot   tlmlst.  In 

a  iiincna  gold.    Elegant  and  durable.     For  either  sex,  in  any 
o      e -.l.    T«ry  ingenlous."-/^o«ro.    "  A  capital  Invention,  and 
gives  the  time  accurately."—  fl.HUh  Mail,  13th  April  1870 
M  by  post,  II  stamps  :  vory  superior  U. 
The  AMERICAN  TIMEPIECE,  12  stamps. 

BAUM  A  Co.,  Kingston  Novelty  Works.  Birmingham. 

f)NE    SHILLING.— BAUM'S 

V     PATENT  SCREW  PRINTING  MACHINE  PrtnU  Pro- 
S^TTrmae. Okrds.  Labels,  Laundrv  Lists,  BUI- of  Fare.  Ac 
A  pretty  bl)ou  novolty  of  wondrous  utility.— Vide  Press. 
Press  type.  Ink  pad.  Ac.,  post  free.  14  stamps  ;  very  superior.  24. 
BAUM  ft  Co.,  Kingston  Novolty  Works,  Birmingham. 

f)NE    SHILLING.— BAUM'S 

r^f .,  "  E|,cn*NT.KD  8YRYNX."— A  boautful  Gorman  Silver 
instrument,  71n.  long,  producing  the  most  beauUful  airs, 
oporallo.  dance,  and  song;  will  also  Imitate  every  singing  bird 
with  wonderful  accuracy.  Post-free,  14  slamps.-Address 
JACQUES  BAUM  A  Co.,  Kingston  Novelty  Works,  Birmingham 
Catalogue,  Pross  Notices,  Testimonials,  or  Shippers'  and  Dealers 
list  post  free. 


7IMMERD0RFS  LINIMENT,  for  the 

*-*  alleviation  of  Coughs.  Colds,  Bronchitis,  and  all  painful 
Cheat  Affections ;  also  very  useful  In  Rheumatism.  Spinal  Com- 
plaints, 8pralns.  Chilblains,  Ac.    In  Bottles  at  la.  each 

Wholesale  Agents:  R.  LAMONT  A  SON.  Kilmarnock.  N.B. 

'THE    "  VICTORY  "  STEAMBOAT, 

,  Mn.  long,  warranted  to  work,  beautifully  lacquered  In  two 
colours,  complete  hull,  boiler,  lamp,  brass  steam-pipe,  Ac,  with 
difeoUonJi'  15  «tampa.   See  Catalogue  of  Novelties,  one 

London" S  E  C°''  *  Hl«u  'tr"0'-  "wS  Norwood! 

1/"  AURI   PINE   and   aU  other  New 


THE  SHEET  METAL  WORKER'S 

._  INSTRUCTOR. 

rs.r.t.1  B"      H  „   ARNJ  Pr»°"o»l  Tin-plate  Worker. 
Containing  practical  and  simple  rules  for  striking  the  various 
Rxfan  r0"'  Zlno'  °°PP«r.  ind  Tln-plste 

Illustrated  by  33  Plates  and  Diagrams. 
.  T.^,W,ork.l*U,.b*~l  """"lei  practically  tested,  and  recelvod 
a  special  note  of  reoommendation  from  tho  Ouaomoter  Makers. 
Zinc  Workers  and  Tin-plate  Workers.  "  '  ' 

Published  snd  Sold  by  the  Authoroi.lv 
MPMuiR?UI?  K°^D;  tAMDE^SyUAREToN^ON.  N.W. 
Prt*^'j??d*OTne,y  ""ind  In  cloth.  IDs.  1  post-free  10s.  Gd. 
P.0.0.  made  payable  Post-offloc,  Osmden-rood. 


THE  ECHO. 


Largest  Evening  Circulation 
in  the  World. 

ONE  HALFPENNY. 
Sold  Everywhere. 


1 


THE  ECHO  is  the  best  medium  for 
Advertising*  Articlw  for  Sale,  Situation*  Vacant  or 
Wantoil,  or  similar  anuounoenionts.  The  oWga  U  M 

follows  for 

SPECIAL  PREPAID  ADVBKTI9EMENTS. 

20  Words,  1*.        3  Insertions,  Js. 
And  8d.  per  insertion  for  ••  •••!>  additional  Eight  Wordi. 

No  Trade  AnnonnoemenU  of  any  deaoriptioa  as  be 

inserted  in  these  Special  Columns. 
Advertisements  most  be  sent  to  the  Advertising  Offioct 

22,  Catherine-street,  Strand,  W.O. 


RAWLE'S  PRACTICAL  GEOMET 


YIETRY. 

SJJID. 


roVKTU  EDITION.    EIOBTKKN1U  TBOCB 
Approved  by  the 
SCIENCE  AND  Ait  r  DEPABTMEN'T. 

TEXT  BOOK  FOB 

Mechauical  and  Architectural  Drnughtsmen ; 
Joiners ;  Masons ;  Smiths,  &o. 

Nearly  200  Problems  in  Plane  and  8olld 
Geometry,  with  numerous  Exercises. 

Price,  ONE  SHILLING. 

London:  SIMPKIN.  MARSHALL,  &  00. 


12mo^  oloth,  6d.  . 

MACKENZIE'S  TABLES 

I^OR   Counting  -  Houses,  \v0rkshops, 

*-  Artificers,  and  Mechanics.  CsieuUtlons  10  »-«'*'«J**i 
Csrpcntry,  Lathing,  Masonry.  Paper  hanging.  Psvwr,  P*nu>;, 
Plastering,  Slatlns,  Tiling,  Wcll-alnklng.  Digging.  Ac  IxMtoea 
anil  Dwilmals.  Forms  of  Recoipu  and  BUlslor  los  Xsa  at 
Business.  Foreign  Moneys  and  Measures.  Statistical. Oemflil- 
ool.  Astronomical,  and  Nautical  Tables.  Curious  sad  IcMW 
Calculations  on  Man  Steam,  Railways,  Power.  Light,  Vtkd, «*. 
London :  HARDWICKK  a  BOO  UK,  W.  rioosfllllt,  W. 

SIMPLE  SCIENCE. 

MKCIUKIUS,  4d.  I       HYDROSTATICS.  Id. 
CHEMISTRY,  Cd.  HYDRA ULIC8. M. 
OPTICS,  «d.                      I       PNKL'N  AT1CS,  M. 
For  self. Instruction,  fully  illustrated,  post  frss. 
 HARDWICKE  &  BOOUK.  102.  Piccadilly. Lomdae. 


NEW  EDITION  OF  A  KNOTT'S  PHYSICS. 
In  1  vol.  crown  Hvra.,  with  many  Woodcuts,  pries  ISA  U. 

A  KNOTT'S  ELEMENTS  of  PHYSICS 

-^A-  nr  NATURAL  PHILOSOPHY.  Seventh  EdlUoa,  sdjsgl 
by  A.  BAIN,  LI,  D.,  Professor  of  Logic  In  the  VnlvsXtMr  ef 
Aberdeen  ;  and  A.  8.  TAYLOR,  M.D..  P.R.8.,  Fellow  of  IMtMfsi 
Coll'ige  ul  Physicians,  and  Locturer  on  Medical  JariipraUaMll 

Ouy's  Hospital. 

London :  LONGMANS  *  CO. 


1V/TUSIC  LN  COMMON  THINGS.— 

-L»_I_    Part  11.    music  IN  Fiuuaas,    With  desorlpuoii  of 
VOICE  HARMONIUM,  with  Perfect  Intonation  and  •  Jhtaol 
Flngcrbtiard.    flv  COLIN  HRuWN.     Prloe  One  BhUluuj. 

London:  COLLINS,  80NS,  ft  Co.,  New  BridxSHrtrsst, KC, 
 The  Tonlo  Sol-fa  Agency,  8,  Warwtok-laBS,  EC- 


'THE  VrI0LIN.     By    P.  Dayidsos. 

-■-  How  to  Construct.  With  Practical  IUuttntloCB.  UsK>> 
Celebrated  Mskcrs.  Price  is.  For  Opinions  ESCLl»n 
Mi  .  HA.Mi,  s.  h.  Oct.  IM,  iuti.  London  :  F  PITMAN,  5, 
Puu>raostor-n>»  ;  or  from  the  AUTHOR,  Forres,  Morsysbvre,  5^ 


POST  FREE,  AN  ACCOUNT  OF 
BAILEY'S  PATENT  PYROMETERS,  with  niOoTIl 
TION8  of  their  APPLICATION  for  MA  KINO  BRBaD,  tt» 
Indication  of  Waste  Heat  In  Flues,  and  other  useful  miiii»— 
also  Dlustrstlons,  Description,  and  Prices  of  BaylsyV/Mast 
Rooorders,  Hal  lam's  Patent  Injectors.  Jet  Pumps,  Bill*—. 
Water  Heaters,  and  otiibb  ushfui.  macbIves,  Utnssfng  » 
engineers,  mechanics,  and  other  trsdeemen.  as  well  SB  siasam 
W.  H.  BAILEY  A  Co.,  In  Tensors,  Patentees,  KiTl'  'If. 
Brass  rounders.  EliK-trlo  Telegraph  Engineers,  TarlSt  CM 
Makers,  *o..  Albion  Works,  Saiford.  Manchester. 


TTOW  TO  MAKE  A  FORTUNE  BY 

AA  ADVERTISING.    (Price  «d.) 
  CURLING  A  CO.,  108,  Fcnchurchjtreet 


H 


OW  TO  FORM    THE   HABIT  OF 

PAYING  ATTENTION.  (Price ad). 
AI.LMAN  a  SON,  48*  Oxford-street 


WHEELER'S  NEW  ILLUSTRATED 

"J      BOOK  UPON  WATCHES,  Ac.   Post-free  M.  Oter  t» 

wood. cuts,  showing  the  interior  of  watches  and  tarloai  trsBi  sf 
wheeU,  and  the  rscapemenu.  *o.  Vcrdiot  upon  Yaakss  HIM 
wonders  of  watches,  advice  to  purohawrs,  wstoh  olsts.  «M 
wearers  of  a  watch.— Published  by  the  eminent  and  wurU 
renowned  Railway  Wstoh  Manufacturer.  THOMAS  WHKKLKK 
Frestoa.  Wheeler's  Railway  and  Employes'  Wstches  lot  thj 
Million,  gold  snd  silver,  a  to  S  guineas.  A  single  Wstoh  sod  & 
Chain  at  Wholesale  Price.  Over  luu,o*>  now  being  Worn  bj  its 
Public.  Agenta  for  Watch  Clubs  Wanted. 


"PAILEY'S  niustrated  INVENTIONS, 

1876  Edition,  revue.  1  and  enlarged.  Post-free,  ».  tt 
stamps,  or  P.O.O.  4s.  abioud.  Tlio  roost  oostlv  book  n  the  Us*'. 
containing  nearly  2.U0U  t  iigravings  and  prices  of  laTenSkSM  «s 
promoting  the  statistical,  safe,  and  economies]  ass  ol  •!«*» 
power,  testers,  tell  tales.  Indicators,  alarms,  as  well  as  OtMOT 
"'^=am  OtUngs,  pumps,  fire  engines,  beer  oooks,  osrf  tjf* 
bilUard  marker,  turret  clocks,  telegraphs,  lightning  OSBdStg* 
tube*,  bolts,  tools,  and  other  sundry  goods.  Thsoost of  tk* 
deducted  from  £10  accounts. 

W.  H.  BAILEY  *  Co..  Albion  Works,  Saiford.  MllilliatMC.  . 

1YEXT  OP  KIN. — A  DESCRIPTIVE 

±1,    INDKX  (of  90,000  Names  Guaranteed)  to  AdrsrltartajJ' 

for  Next  of  Kin.  Clianoe.y  Herrs,  Legatees,  wcfrera 

by    P.a    rjrder.     W.    C'ULMLIl.  17.  II  lllllll«l|l>EI  M**™ 

Chancery-lane,  London. 

Digitized  by 
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ARTICLES. 


THE  EXPLOSION  ON  BOARD  THE 
THUNDERER 

~]W"OW  that  the  coroner's  jury  have  given 
Al  their  verdict  as  to  the  cause  of  the 
terrible  disaster  on  board  the  Thunderer, 
the  press  is  at  full  liberty  to  comment  upon 
the  facts  of  the  case,  and  to  offer  opinions 
as  to  its  origin.  That  the  daily  papers  have 
done  so  with  their  usual  temerity  is  what 
might  have  been  expected,  but  other  non- 
technical serials  have  followed  suit,  so  that 
the  First  Lord  of  the  Admiralty  has  now  a 
sufficient  number  of  suggestions  to  slightly 
embarrass  him.  That  ne  will  take  the 
report  of  the  assessor  (Mr.  Fletcher)  into 
his  serious  consideration  may  be  fairly 
counted  upon,  but  that  he  will  pay  any 
attention  to  the  opinions  of  the  papers — 
from  the  Times  downwards — is  hopeless  to 
expect.  There  can,  we  think,  be  no  doubt 
that  the  accident  was  due  to  the  safety- 
valves  being  inoperative,  and  though  the 
closed  stop- valve  and  the  damaged  pressure- 
gauge  did  in  this  case  contribute  towards 
the  disaster,  it  would  be  absurd  to  consider 
them  the  sole  cause  of  the  accident. 
Whether  the  valves  stuck  in  their  seats,  or 
were  inoperative  from  some  other  cause,  will 
probably  never  be  known,  but  it  was  clearly 
shown  that  brass  or  gun- metal  seating 
rings  may,  under  the  influence  of  heat,  jam 
a  valve  that  fits  too  accurately.  Tha  mode 
of  constructing  dead- weight  valves,  too,  n 
evidently  faulty,  owing  to  the  liability  of 
the  valve- stem  to  become  bent.  Mr.  Fletcher 
has  already  devised  a  valve  in  which  the 
stem  carrying  the  weights  does  not  bear 
directly  on  the  valve  itself,  but  on  an  inter- 
mediate pillar  so  that  whatever  motion  may 
take  place  in  the  weights  through  the  roll- 
ing of  the  vessel,  will  not  bend  the  spindle 
tr  affect  the  valve,  as  may  possibly  happen 
in  valves  as  ordinarily  constructed.  It  was 
clearly  established  at  the  inquest  that  valve 
seatings  like  those  on  board  the  Thunderer 
will  contract  permanently  after  being  re- 
peatedly heated  and  cooled,  and  it  is  pro- 
bable— though  not  absolutely  certain — that 
the  valves  on  the  exploded  boiler  of  the 
Thunderer  were  rendered  inoperative  by 
reason  of  such  sticking.  It  is  quite  pos- 
sible to  make  safety-valves  so  that  they 
cannot  stick ;  they  may  be  made  with  plenty 
of  clearance — may,  in  fact,  be  so  made  that 
any  contraction  of  their  seating,  instead  of 
holding  the  valve,  would  force  it  up.  There 
is  no  reason,  too,  why  the  safety-valve 
covers  should  not  be  provided  with  an  open- 
ing, too  small  to  permit  of  any  tampering 
with  the  valve,  but  large  enough  when  its 
cap  is  removed  to  give  the  attendant  ocular 
demonstration  of  the  fact  that  he  has  really 
lifted  the  valve.    At  present  he  may  easily 


mended  that  each  boiler  should  have  a 
small  sentinel  valve,  set  to  a  few  pounds 
more  than  the  main  safety-valve,  and  Mr. 
Fletcher  even  recommended  two,  on  the 
plan  of  the  Bamsbottom  valve ;  but,  after 
all,  it  may  be  urged  with  much  reason,  that 
if  boiler-makers  and  engineers  cannot 
render  boilers  safe  with  two  valves  they  had 
better  give  up  business.  True  a  sentinel 
valve  would  probably  have  given  warning  in 
the  case  of  the  Thunderer ;  but  multiplied- 
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tion  of  valves  will  inevitably  lead  to  care- 
lessness, which  was  the  proximate  cause  of 
the  late  disaster.  And  yet  it  was  just  such 
an  accident  as  might  happen  to  the  most 
careful  engineer  in  the  navy,  unless  he  took 
care  to  satisfy  himself  personally  as  to  the 
actual  condition  of  the  valves,  and  the 
hundred  and  one  other  fittings  of  a  large 
marine  engine.  One  of  our  daily  contem- 
poraries suggested  that  the  steam  might 
have  been  purposely  bottled  up  in  the 
exploded  boiler,  in  order  to  bring  a  little 
extra  pressure  to  bear  when  required  for  a 
special  part  of  the  trial ;  but  apart  from 
the  fact  that  "jockeying"  is  distinctly  denied, 
the  evidence  clearly  negatives  any  such 
supposition.  The  man  who  was  trying  to 
get  the  pressure  gauge  to  work,  was  told 
that  it  was  no  use  playing  with  it,  and  that 
it  did  not  matter,  as  the  boilers  being  all 
connected,  the  other  gauges  answered  the 
purpose.  If  any  such  "jockeying,"  as  is 
suggested,  had  been  intended,  the  engineer 
would  scarcely  have  chosen  that  boiler  in 
whioh  the  gauge  was  out  of  order  for 
bottling  up  steam — even  although  he  would 
be  justified  in  thinking  that  nis  safety- 
valves  were  in  'order.  But  it  is  given  in 
evidence  that  all  the  stop- valves  were  said 
before  the  explosion  to  be  open,  and  although 
we  know  that  one  was  not,  it  is  easy  to  under- 
stand that  the  officials  would  rely  upon  the 
positive  statements  of  their  assistants.  It 
is  obvious  that  the  official  who  said  that  it 
did  not  matter  about  the  gauge,  as  all  the 
boilers  were  one,  thought  the  stop- valve  was 
open,  though  be  only  thought  so  because  he 
had  been  so  informed.  Whether  he  should 
have  seen  for  himself  we  do  not  know; 
but  the  question  might  fairly  be  asked, 
What  is  the  use  of  assistants,  if  they  can- 
not be  relied  upon  to  give  correct  answers 
to  simple  questions  P  That  somebody  blun- 
dered in  this  case  is  only  too  painfully  true; 
but  reporting  the  stop-valve  open,  when 
really  closed,  was  a  serious  blunder  only 
because  the  safety-valves  were  inoperative, 
and  the  gauge  had  broken  down.  It  is 
more  than  probable  that  given  a  closed 
stop- valve  and  a  broken  gauge,  it  would  be 
only  necessary  to  fire  away  to  explode  many 
boilers  besides  that  of  the  Thunderer, 
owing  to  the  sticking  of  the  valves.  If 
those  in  charge  are  in  ignorance  of  the 
sticking,  they  cannot  even  be  morally 
guilty;  and  though  those  whose  duty  it 
was  to  see  the  stop- valves  were  open  made 
a  fatal  blunder,  they  can  scarcely  be  held 
responsible,  for  if  the  safety-valves  had  been 
in  good  order,  nothing  more  serious  than  a 
waste  of  steam  would  nave  taken  place.  The 
accident  occurred  through  several  condi- 
tions existing  at  the  same  time,  dangerous 
by  combination,  but  none  of  which  would 
have  caused  the  explosion  singly.  An 
accident  arising  from  a  similar  cause  is  not 
likely  to  occur  again.  But  what  is  wanted 
is  a  different  construction  of  safety-valve, 
and  the  means  of  ascertaining  positively 
whether  it  does  or  does  not  lift  when  tried 
by  hand.  It  might  be  as  well,  too,  if  some 
unmistakeable  signal  could  be  exhibited  in 
the  stoke-hole  showing  that  the  stop-valve 
of  a  boiler  is  closed. 


WOOD  CONVERSION  BT  MACHINERY.* 

TN  a  small  book  of  100  pages  Mr.  John 
Richards,  to  whom  English  readers  are 
already  indebted  for  much  valuable  infor- 
mation on  wood- working  machinery,  has 
contrived  to  compress  a  brief  but  complete 
history  of  the  progress  made  in  wood  con- 
version since  the  time  of  Sir  Samuel  Ben- 
tham.  Of  late  years  the  conversion  of 
timber  into  numerous  articles  of  everyday 
utility  has  made  rapid  strides,  and  the 
industry  has  now  become  one  of  the  most 
important,  not  only  in  this  country,  but  also 
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on  the  Continent  and  in  the  United  States. 
The  application  of  machinery  in  the  working 
up  of  wood,  already  extensive,  promises  to 
become  still  more  so  in  the  immediate 
future ;  and  just  as  the  demand  for  a  more 
extended  application  of  machinery  increases 
so  will  improvement  in  the  machinery  itself 
progress.  Mr.  -Richards,  who,  we  need 
scarcely  say,  is  well  known  to  our  readers 
as  the  author  of  several  treatises  more  or 
less  intimately  connected  with  the  subject, 
devotes  his  first  chapter  to  a  consideration 
of  the  economic  effect  of  wood- working 
machinery.  It  is  incontestable  that  ma- 
chinery has  lowered  the  price  of,  say, 
builders'  materials,  and  yet  it  is  equally  in- 
contestable that,  as  Mr.  Richards  says, 
"  everywhere  workmen  have  been  raised  and 
benefited  in  a  social  and  educational  point 
of  view."  Wages  have  increased,  but  so  has 
the  amount  of  work  to  be  done,  and  generally 
in  proportion  to  the  extent  which  machinery 
has  supplanted  hand  labour.  If  the  num- 
ber of  skilled  workmen  required  for  any  one 
branch  of  wood  manufacture  has  been  re- 
duced, other  branches  have  been  created, 
and  contrary  to  prophecies  the  demand  for 
the  produce  of  the  machinery  has  kept  pace 
with  the  power  of  supplying.  The  intro- 
duction of  a  process  which  cheapens  pro- 
duction, for  a  time  disturbs  a  manufacture; 
but  it  is  only  for  a  time,  and  it  is  only  those 
manufacturers  who  have  acquired  a  prestige 
who  can  resist  the  innovation.  Even  those 
tradesmen  are  obliged  to  give  way  in  time, 
for  the  number  of  the  public  who  will,  as 
the  saying  is,  "  pay  for  a  name,"  becomes 
gradually  smaller  every  year.  The  effect  of 
books  and  journals  devoted  to  technical 
industry,  says  Mr.  Richards,  is  to  educate 
the  public  in  the  quality  and  value  of  every 
kind  of  manufactured  product,  and  the 
blind  dependence  upon  persons  skilled  in 
certain  callings  must,  we  think,  soon  give 
way  to  a  fair  competition.  There  will  always 
remain,  however,  a  certain  amount  of  pres- 
tige attaching  to  the  names  of  old  and 
established  firms,  and  very  properly  so ;  but 
as  machinery  becomes  more  utilised  it  is 
only  articles  requiring  the  highest  degree  of 
skill  in  their  production  that  will  command 
the  higher  prices  at  present  gained  for 
them  merely  by  a  name.  In  the  second 
chapter  Mr.  Richards  pays  a  high  tribute  to 
the  inventive  genius  of  Sir  Samuel  Beat  ham, 
who  may  be  described  as  the  father  of 
wood-working  machines.  His  first  patent 
for  cutting  and  planing  machines,  taken  out 
in  1791.  deserves  notice,  not  *n  account  of 
the  machinery  itself,  but  on  account  of  the 
language  in  which  it  is  described.  The 
specification  gives  a  clue  to  the  method  of 
reasoning  which  enabled  Bentham  to  pro- 
ceed successfully  and  boldly  in  devising 
improvements  in  nearly  every  branch  oc 
industry  which  attracted  his  attention. 
After  describing  his  invention,  Bentbam 
says  :  "  By  this  means  machinery  may  take 
the  place  of  human  skill  in  this  operation 
to  as  perfect  a  degree  as  in  any  of  the 
manufactures  on  which  invention  has  been 
employed.  Hence  arise  three  capital  ad- 
vantages: (1)  The  quantity  of  force  em- 
ployed, and  hence  the  quantity  of  work 
done  at  a  time,  may  be  increased  at  pleasure. 
(2)  Even  the  force  of  men  may  be  exerted 
in  this  way  to  a  greater  advantage  than  while 
confined,  as  in  present  practice,  to  a 
particular  mode,  by  the  necessity  of  care 
and  dexterity.  (8)  The  labour  not  only  of 
the  awkward  and  unpractised,  but  of  the 
blind  and  lame,  may  be  called  in,  and  a 
value  given  to  it,  little,  if  any,  short  of  that 
which  the  most  skilled  and  experienced 
artist  bears  at  present."  The  invention 
itself  was,  as  Bentham  pointed  out,  really 
of  a  principle,  and  that  was  the  rotary  cutter 
instead  of  the  reciprocating.  In  estimating 
the  merits  of  Bentham  we  must  remember 
whrft  machinery  was  in  his  day,  and  must 
consider  rather  what  his  invention*  were  in 
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principle  rather  than  the  modes  in  whioh 
ho  carried  them  out.  Rapid  motion,  as  we 
understand  the  term,  was  practically  un- 
known in  Benthani's  time;  and  even  the 
manufacture  of  what  is  now  so  common  a 
tool  as  the  circular  saw  was  a  matter  of 
great  difficulty  and  expense.  In  the  patent 
specification  of  1793,  Bentham  proposed  to 
form  boards,  tubes,  or  other  forms  of  thin 
veneers,  cut  with  knives  from  blocks  of  wood 
rendered  soft  by  steaming.  The  description 
of  the  process  of  cutting  veneers  compre- 
hends in  effect  all  that  has  since  been 
developed  in  such  cutting.  The  thin  sheets 
of  wood  whioh  are  now  employed  like  paper 
for  covering  walls  are  cut  by  means  of 
reciproca ting  planes,  precisely  in  the  manner 
described  in  Bentham's  specification.  Gang* 
saws  for  cutting  stone,  corresponding-  to 
those  used  in  modern  practice,  are  also 
described ;  and  the  wedge  or  spreading 
guard,  a  common  feature  of  all  wood-sawing 
machinery  employed  in  cutting  thin  pieces, 
is  carefully  and  fully  explained.  In  fact, 
reading  Bentham's  specification,  with  his 
knowledge  of  what  has  been  done  in  wood- 
working machinery,  Mr.  Richards  is  able  to 
indicate  the  numerous  points  in  which 
Bentham  anticipated  modern  inventions. 
Bentham  specified  top  guides  for  recipro- 
cating saws,  and  would  doubtless  have 
suggested  their  use  in  circular  saws  if  he 
anticipated  the  large  diameter  of  modern 
circulars,  which  however  rarely  employ  top 
guides,  although,  according  to  Mr.  Richards, 
they  are  of  more  importance  than  guides 
beneath  the  timber.   The  radial  or  swing 

triage,  the  tracing  guide,  spiral  or  irregular 
evel  sawing,  wave  moulding,  were  all 
described  in  principle  in  Bentham's  specifi- 
cation ;  and  it  is  a  singular  fact,  says  Mr. 
Richards,  that  the  most  improved  machinery 
for  grinding  straight  saws,  invented  within 
a  dozen  years  past,  is  substantially  an  ap- 

Slication  of  what  Bentham  proposed  in 
escribing  his  "  Reciprocate  Lathe."  So 
clearly  explained  is  Bentham's  idea,  that 
the  process  of  grinding  saws  actually 
employed  at  the  KeyB tone  Works,  Phila- 
delphia, might  be  described  by  using  his 
words  as  a  portion  of  the  specification — 
even  the  "employment  of  two  grindstones, 
one  acting  on  each  side  of  the  saw  plate, 
which  forms  a  feature  of  the  modern  patent, 
did  not  escape  Bentham's  attention.  Those 
who  wish  to  see  to  what  extent  Bentham's 
ingenuity  foresaw  what  has  since  taken 
place  in  the  progress  of  wood-working 
machinery  should  refer  to  this  book ;  for, 
accepting  Mr.  Richard's  statements,  there 
can  be  no  doubt  that  Bentham  did  in  reality 
invent  many  modern  improvements,  and 
would  undoubtedly  have  utilised  them  if  the 
necessity  of  the  time  called  for  machinery 
of  the  kind  which  now  exists. 

Passing  over  some  interesting  chapters 
in  Mr.  Richards 'a  book,  we  come  to  one  on 
saws  and  sawing,  which,  with  the  subsequent 
chapters,  contains  information  of  a  technical 
nature,  and  consequently  of  considerable 
value.  The  form  of  the  teeth  for  saws  best 
adapted  for  different  purposes,  so  far  as  it 
is  settled,  appears  to  have  been  settled 
empirically.  There  are  three  things  to  be 
considered  in  designing  saw  teeth,  and  to  a 
certain  extent  they  interfere  with  one 
another,  and  so  complicate  the  problem.  It 
would  be  easy  enough  to  decide  on  ascertained 
and  well- understood  principles  what  should 
be  the  form  of  teeth  from  which  a  cutting 
action  alone  is  required ;  but  then,  in  order 
to  maintain  the  "  set "  of  the  teeth,  another 
and  different  form  would  be  needed;  and 
again,  in  order  that  there  may  be  room  for 
the  sawdust,  another  form  and  a  different 
arrangement  are  required :  so  that  between 
these  three  forms  it  is  necessary  to  decide 
upon  what  is  to  be  retained  and  what  is  to 
be  given  up — a  sort  of  compromise  must  be 
entered  into,  and  the  best  points  of  each 
must  be  utilised  when  not  incompatible  with 


one  another.   The  forms  of  saw  teeth  found 
of  most  utility  in  practice  are  illustrated  by 
Mr.  Richards,  who  also  points  out  why  they 
are  most  serviceable.   As  an  instance  of  how 
first  thoughts  would  mislead,  we  may  in- 
stance the  reciprocating  saw  used  in  the 
lumber  mills  of  America.   The  great  thick- 
ness of  the  timber  to  be  sawn  requires  the 
largest  amount  of  dust-room  between  the 
teeth;  the  speed  not  exceeding  400ft.  per 
minute,  the  teeth  must  be  close  together, 
which  necessitates  cutting  deeply  into  the 
plate  between  the  teeth— -consequently,  as 
the  wood  is  generally  free  from  knots,  the 
teeth  are  made  long  and  thin,  with  little — if 
any — set,  which,  owing  to  their  shape,  they 
could  not  retain.   The  point  of  each  tooth 
is  hammered  down  into  a  chisel  point,  whioh 
not  only  converts  the  scraping  into  a  cutting 
tooth,  but  also  tends  to  throw  the  dust  back 
into  the  spaces  provided  for  it.   In  machine 
sawing,  this  packing  of  the  dust  between 
the  teeth  of  the  saw  is  one  of  the  most  im- 
portant conditions  of  the  problem,  and  has 
often  puzzled  sawyers,  until — by  experience 
— they  discovered  the  best  forms  of  teeth 
for  various  woods.   Thus  a  saw  which  will 
not  run  true  in  elm  or  even  soft  fir  will  cut 
rosewood,  box,  or  mahogany  with  ease  and 
truth,  simply  because  the  dust  in  the  one 
case  packs  between  its  teeth  and  does  not  in 
the  other.  Even  in  outting  through  different 
thicknesses  of  the  same  wood  with  ordinary 
band-saws,  it  is  necessary  to  alter  the  feed 
and  speed,  for  it  is  obvious  that  a  dust- 
space  just  large  enough  for  sawing  lumber 
one  foot  thick  would  require  to  be  about 
twice  as  large  if  the  timber  were  2ft.  thick 
and  the  same  rate  of  feed  was  maintained. 
It  is  a  curious  fact,  and  worthy  of  note,  that 
nearly  all  the  recently-patented  forms  of 
saw  teeth  were  illustrated  in  the  "Icono- 
graphic  Encyclopaedia  " — a  German  work 
more  than  20  years  old — which  Mr.  Richards 
says  contains  some  of  the  best  examples  of 
tools  that  can  be  referred  to.   From  saws 
and  sawing,  the  author  passes  to  shaping 
machines,  in  which  are  included  planers, 
moulders,  and  other  machines,  which  con- 
vert wood  by  removing  shavings  or  dust,  as 
distinguished  from  saws  which  simply  sepa- 
rate or  divide  timber  into  pieces  of  varying 
thickness.   In  a  handy  form,  the  principles 
of  these  machines  are  clearly  put  before  the 
reader,  who  will  find  the  book  altogether  a 
very  useful  guide  either  to  the  working  of 
a  factory  or  to  a  comprehension  of  the  sub- 
ject on  which  it  treats. 


A  F  D  (Fig.  8^,  meet  circular  arc  A  £  in  a  and 
a' ;  draw  the  circular  ordinates  P  q,  P  q'  u  in 
former  cases,  join  A  g',  A  q,  and  complete  the 
figure  as  shown,  C  F  being  a  circular  arc  con- 
centric with  B  D  and  A  E,  while  D  E  is  the 
tangent  at  the  cusp  D.  Then  we  sea  that  a  P 
—  A  q,  a'  P  «=  A  q' ;  so  that  in  the  limit  the  area 
a  F  a'  bears  to  the  area  g  A  of  the  ratio  which 
angle  a  Fa'  bears  to  angle  q  A  q'* ;  that  is,  which 
the  angle  between  the  normals  at  P  and  P 
bears  to  the  angle  q  A  q'.  Now,  what  this  ratio  U 
we  perceive  at  once  from  the  considerations 
illustrated  in  Fig.  2.  The  circular  measure 
of   the  angle   between   the   normals  P  C 

and  F  C  is  represented  by        j  while  the 

circular  measure  of  the  angle  q  A  of  ( =  angle 
Q  a  P  -  angle  Q  B'  P)  is  represented  by 
P  k  B'f 
PK1"  PfP' 
Hence  elementary  area  a  F  a'  :  elementary 

area  Q  A  Q'  ••  ILL  :  J*iL 
w  "  CB'  PB' 
::  PW.CBf 
::  R  +  2r  :R. 
Hence,  summing  up  all  such  elements  in 
A  P  D  E  and  A  Q  B,  we  have- 
Area  APDE-AO/QB.   E  +  Sr 


EPICYCLOIDS  AND  HYP0CYCL0IDS 
THEIR  PRINCIPAL  PROPERTIES 
PROVED  GEOMETRICALLY.— II. 

In  Two  Parts. 
Br  Richard  A.  Pboctob. 

THE  following  proof  of  the  area  of  epicy- 
cloids is  worth  noticing*  : — Let  P  a,  F  a', 
tangents  at  adjacent  points  of  epioyoloidal  arc 


•  What  has  been  prored  respecting  the  ounrature  of  the 
epicycloid  supplies  another  means  of  determining  the 
required  area.  For  we  peroeiTe  that  P  B'  B  P'  (Pig.  2, 
p.  579)  may  be  regarded  as  an  element  of  the  area  ABB, 
and  B'  B  0'  as  a  corresponding  element  of  the  area  Bd  C '  D, 
the  elements  beginning  to  be  taken  together  from  the  line 
d  B  A,  so  that  the  (known)  ratio  whioh  the  area  BB'PP1 
bears  to  the  area  C  B*  B  is  the  same  which  the  area 
APB'B  bears  to  the  area  d  B  B'  C,  and  the  area  A  P  D  B 
to  the  area  B  D  <r*  d.  Bnt  rererting  to  Pig.  5,  we  know 
the  ratio  whioh  the  area  B  Dp  d  bears  to  the  area  A  P  DB. 
Henoe  we  know  the  ratio  of  the  area  A  P  D  B  to  the  area 
A  P  D  B.  and,  therefore,  to  the  known  area  A  B  D  E. 
The  proof  runs  thus  :— 

Area  A  P  D  B  :  area  B  D  0'  D  (Fig.  8)  ::  area  P'  PB'  E  : 
area  0  B'  E 
::  (0'P»-0  B«)  :C'B* 
::  |J  (R  +  r)]«  -  R»  :  R» 
::  (s1i  +  ar)(R  +  3r):R», 
AndareaBDO'D  :areaAPDB  (Fig.  5)  ::  R»  :  (B+2r)» 
.*.  area  A  P  D  B  :  area  A  P  D  B  ::  3  R  +  2  r  :  R  +  2  r. 
Area  A  P  D  B  :  area  ABDB::3B  +  Sr:4(B  +  r) 

*.«.,  area  A  PDB=  area  A  B  D  B  *  j^* 
But  area  A  B  D  E  =  A  0  (arc  B  D  +  aro  A  E)  = 


*  r  +  w  r. 


R  +  8r 


2«rr» 


...a«a  APDB-.^  (»»  +  «?)• 


)  = 


-  *r«. 


R  +  2r 
2R 


R 


But  the  whole  i 
AEDB  -  B  A.arcCF 

—  2  r  .  arc  B  D 


2  r  .  jrr . 


R  +  r 


PC 
OB 


R 

4R  +  4r 


2R 
3R  + 


2r 


2B 


For  the  hypocyoloid  we  get  in  like  manner 
the  area  between  hypocy  cloidal  A'PDB  (Fig.  1, 

p.  679) 


irr* 


3  R  —  2  r 


2R 


To  show  that  the  same  epicycloidal  arc  will 
be  traced  out  by  the  point  A  on  the  circumfe- 
rence of  the  circle  A  Q  B  (Fig.  10)  (radius  r) 
rolling  outside  the  fixed  circle  BOB"  (radios  E) 
which  it  touches  externa  Uy ;  and  by  the  point 
A  on  the  circumference  of  the  circle  A  Q'  B 
(radius  R  +  r)  rolling  around  the  same  fixed 
circle  BDB',  the  outside  of  which  it  touches 
internally  to  itself,  ABOB1  being  a  common 
diameter  of  all  three  circles  at  the  beginning 
of  the  rolling  motion. 

Let  P  be  the  position  of  the  tracing  point  of 
the  smaller  rolling  circle  when  its  centra  is  at 
c.  Draw  the  diametral  line  a  c  b  Of,  and  the 
diameter  Pep.  Join  P  b  and  produce  to  meet 
the  circle  B  D  B'  in  V,  produce  V  O  to  d,  taking 
O  d  -  r,  so  that  V  d  =  R  +  r,  and  join  P  d ; 
then  since — 

6P:66'::a6:6/::r:B::Oc':0  6/ 
P  d  is  parallel  to  O  b,  the  triangle  6'  d  P,  like 
triangle  b'  O  b,  is  isosceles  (d  6'  -  d  P).  With 
centre  d  and  radius  d  P  or  d  V  (R  +  r)  de- 
scribe the  circle  6'  P  o';  produce  re'  to  meet 
this  circle  in  p'.   Now,  arc  B  b  ■=»  arc  b  p,  and 
.".  Angle  p  eb  :  angle  B  O  b  : :  R  :  r. 
But  angle  p  e  b  —  2  angle  c  b  P 
-  2  angle  0  6  6'-  angle  b'  Of 
.'.  angle  V  Of  (-  angle  6'  dp')  :  angleB  0k 
::  R :  r, 

And  angle  V  d  j/  :  angle  6'OB'  ::  B :  R  +  r 

::B'0:6'c\ 
Whence  it  follows  that  arc  b'  p'  -  aro  V  Bj 
and  P  is,  therefore,  a  point  on  the  curve  traced 
out  by  A  (on  the  circle  A  0/  B'),  rolling  so  that 
its  inside  touches  the  outside  of  the  fixed  circle 
BDB',  ABOB  being  originally  diametral. 
The  same  curve  A  P  D  is  traced  out,  then,  by 
the  point  A  on  each  of  the  circles  A  Q  B  ana 
AO/B'. 

Cor.  If  we  produce  6'  O  to  meet  the  circle 
b  P  a'  in  a',  and  join  P  a',  then  a  P  *  «nd  P« 
are  in  the  same  straight  line.   

•  The  property  on  whioh  this  depends  should  to  aoted 
as  a  oonvenient  lemma.  If  we  have  two  •$*alga».jnJ?" 
O  P,  O  P*.  and  the  point  P'  draws  up  to  K. 
limit  coincides  with  the  point  P,  then,  drawing  r  »Pf* 
pendicnlartoO  P.area  0  P'  P  =  \  O  P .  P'  * ■„ * 9.  ^' 
(circular  measure  of  the  angle  P  O  P  )  In  the  limit,  « 
varies  as  the  square  of  O  P  and  the  angU  *  0  r 
oonjointlj. 
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To  show  that  the  Bame  hypocycloidal  arc 
will  be  traced  out  by  the  point  A,  Fig.  11,  in 
the  circumference  of  the  circle  A  Q  B  (radius  r) 
rolling  inside  the  fixed  circle  BDB'  (radius  E)  ; 
and  by  the  point  A  on  the  circumference  of 
the  circle  A  Q'  B'  (radius  R  —  r)  rolling  inside 
the  same  fixed  circle,  B  A  O  B'  being  a  common 
diameter  of  all  three  circles  at  the  beginning 
of  the  motion. 

Let  P  be  the  position  of  the  tracing  point  of 
the  circle  A  Q  B  when  its  centre  is  at  c.  Draw 
the  diametral  line  b  c  aOf  and  the  diameter 
Pep.  Join  6  P  and  produce  to  meet  the  circle 
B  D  B'  in  b ;  on  O  6  take  O  d  =  r,  so  that  b' d 
m  R  -  r  and  join  P  d  ;  then  since 

b  ?  :  b  b' ::  a  b  :  b  f  ::  r  :  K  ::  O  S  :  O  b. 
P  d  is  parallel  to  O  b,  and  the  triangle  V  d  P, 
like  triangle  b'  O  b  is  isosceles  {d  b'  =  d  P). 
With  centre  d  and  radius  d  P  or  d  V  (£  -  r) 
describe  the  circle  6'  P  o' ;  and  produce  P  d  to 
meet  this  circle  in  p'.  Now,  arc  B  '<  =  arc  b  p, 
and 

Angle pcb  :  angle  B  O  b  : :  R  :  r. 
But  angle  p  e  b  =  2  angle  c  b  P 
«=  2  angle  O  b'  b  =  angle  V  Of 
.'.  angle  b'  O  /  ( =  angle  b' d  p)  :  angle  BO  b 

:  R  :  r   

And  angle  b' d  p'  :  angle  b'  O  B'  : :  R  :  R  —  r 

::  B'  O  :  b' d. 
Whence  it  follows  that  arc  b  p'  =  arc  V  B' ; 
and  P  is  therefore  a  point  on  the  curve  traced 
out  by  A  (on  the  circle  A  Of  B')  rolling  inside 
the  circle  B  D  B',  B  A  O  B'  being  originally 
diametral.  The  Bame  curve  A  P  D  is  traced 
out,  then,  by  the  point  A  on  each  of  the  circles 
A  Q  B  and  A'  Q'  B'. 


each  case.  Let  us  proceed,  however,  to  an  in- 
dependent demonstration. 

When  the  circle  O  Q  B  has  rolled  to  the  posi- 
tion Op  i>(0  c  6  its  diameter),  let p  be  the 
point  which  had  been  at  B,  so  that  drawing 
the  diameter  p  c  P,  P  is  the  position  of  the 
tracing  point.  Then  the  arc  p  fc  is  equal  to 
the  arc  B  b,  and  therefore  since  R  =  2  r  the 
angle  B  O  b  is  equal  to  half  the  angle  b  e  p. 
that  is  to  the  angle  b  P  p,  but  B  O  p  and  O  b  P 
are  alternate  angles,  wherefore  b  P  is  parallel 
to  B  O,  and  O  P  which  (O  P  b  being  a  semi- 
circle) is  perpendicular  to  b  P,  is  perpendicular 
to  B  O.  P  therefore  lies  on  the  diameter 
D'  O  D  at  right  angles  toBOB',  which  was  to 
be  shown. 

Cor.  The  point  p  lies  on  OB  (angle  e  O  p 
and  angle  c  O  B  being  each  equal  to  half  angle 

hep.) 


position  of  the  diameter  which  had  originally 
been  in  position  A  C  B.  Draw  b  F  perpen- 
dicular to  p  P,  and  on  e  b  describe  the  semi- 
circle eFl,  having  d  as  its  centre  and  passing 
through  F  because  c  F  6  is  a  right  nngle. 
Then  because  of  the  angle  F  d  b'  =  half  the 
angle  F  e  b,  and  d  b  =  half  c  b,  the  arc  F  q  b 
=  arc  p  b  =  arc  B  b.  Wherefore  F  is  a  point 
on  an  epicycloid  traced  out  by  the  rolling  of 
c  q  b  on  B  D,  B  being  a  cusp  and  D  the  next 
cusp,  because  the  base  of  the  smaller  epicycloid 
being  equal  to  the  circumference  of  generating 
circle  c  q  •  =  circumference  of  semi-circle 
A  Q  B.  Also  p  F  c  P  is  the  tangent  at  F  by 
what  has  been  already  shown  respecting 
tangents  to  epicycloidal  arc. 

The  curve  enveloped  by  a  diameter  of  the 
generating  circle  of  a  hypocycloid  is  shown  in 
the  same  manner  to  be  the  hypocycloid  traced 
out  by  a  generating  circle  of  half  the  diameter, 
alternate  cusps  of  the  smaller  hypocycloid 
agreeing  with  successive  cusps  of  the  larger. 
The  proof  is  similar  to  the  above,  and  can  be 
derived  from  it  at  once,  using  Fig.  U,  where  the 
dotted  line  and  circle  indicate  the  requisite 
construction  when  the  rolling  circle  has  a 
diameter  greater  than  R. 

The  curve  enveloped  by  a  diameter  of  the 
generating  circle  of  an  epicycloid  produced  by 
the  rolling  of  a  circle  larger  than  the  fixed 
circle,  and  touching  this  circle  internally,  will 
be  an  epicycloid  if  the  radius  of  the  rolling 
circle  exceeds  the  diameter  of  the  fixed  circle  ; 
but  if  the  roUing  circle  has  a  radius  less  than 
the  diameter  of  the  fixed  circle,  the  curv 
enveloped  by  a  diameter  of  the  rolling  circle 
wiU  be  a  hypocycloid.  The  proof  for  both  capes 


Cor.  If  -we  produce  I'  O  to  meet  the  circle 
V  P  o'  in  o',  and  join  a  a',  then  a  a'  and  a  P  are 
in  the  same  straight  line. 

To  show  that  the  hypocycloid  becomes  a 
straight  line  when  the  diameter  of  the  rolling 
circle  is  equal  to  the  radius  of  the  fixed  circle. 

This  in  reality  has  been  already  demon- 
strated because  wo  have  seen  in  Part  I.  that 
the  radius  of  curvature  of  the  hypocycloid 
becomes  infinite  when  R  =  2  r.  Also  the  relation 
is  involved  in  the  result  of  the  preceding  demon- 
stration. For  when  the  two  rolling  circles  are 
equal  each  having  its  diameter  equal  to  the 
radius  of  the  fixed  circle,  the  curve  traced  out 
by  each  must  be  a  straight  line.  Thus  let  the 
B  O  B'  be  the  diameter  of  the  fixed  circle,  and 
its  halves  B  O,  O  R'.  Fig.  12,  the  diameters  of 
the  two  equal  rolling  circles ;  then  by  what  is 
shown  in  the  preceding  section  the  point  O  on 
B  Q  O*  will  trace  out  the  same  curve  as  the 
point  O  on  B'  Q'  O.  but  since  the  circles  IIQO 
and  B'  Q'  O  are  equal,  this  curve,  regarded  as 
traced  out  by  O  on  B  Q  O,  must  bear  the  same 
relation  in  all  respects  to  the  axis  O  B  that 
the  sauie  curve  regarded  as  traced  out  by  O  on 
B'  Q  'O  bears  to  the  axis  O  B',  and  the  only 
line  which  fulfill  this  condition  is  the  diameter 
D'OD  at  right  angles  to  B  O  B'.  This  then 
must  be  the  path  traced  out  by  tho  point  O  in 

•By  tnUtako  letters  Q,  Q',  and  n  hare  been  omitted 
from  Fitf.  12  ;  tho  reader  ehould  add  Q,  and  <J'  on  circles 
harinjr  B  O  and  B'  O  as  diameters  rettpectivefy,  and  p  to 
m: irk  foot  of  perpendicular  from  I  on  0  B. 


The  following  property  is  worth  noticing.  It 
i3  true  of  course  for  the  cycloid  also. 

A  diameter  of  the  generating  circlo  of  an 
epicycloid  or  hypocycloid  constantly  touches 
the  epicycloid  or  hypocycloid  which  would  be 
generated  by  a  circle  of  half  the  diameter, 
alternate  cusps  of  this  epicycloid  or  hypocycloid 
falling  on  successive  cusps  of  the  former. 

Let  A  Q  B  (Fig.  13)  be  generating  circle  of 
an  epicycloid  when  tracing  point  is  at  A,  the 
vertex  of  the  epicycloidal  arc.  When  the  circle 
has  rolled  to  position  a  P  b,  let  p  e  P  be  the 


is  easily  derived  from  the  above  demonstration, 
the  dotted  line  and  circle  of  Fig.  10  showing 
the  nature  of  the  construction. 

It  follows  that  the  diameter  O  B  of  the  roll- 
ing circle  BQO  (Pig-  13)  constantly  touches  a 
hypocycloid  having  four  cuBps,  at  B,  D,  B',  and 
D\  As  the  extremities  p  and  P  of  the  diameter 
lie  always  on  B  B'  and  D'  D  respectively,  we 
have  in  this  result  the  solution  of  the  problem 
"  to  determine  the  envelope  of  a  finite  straight 
line  p  c  P,  whose  ext  remities  slide  along  the  fixed 
straight  lines  BOB'  and  D  O  D'  at  right 
angles  to  each  other."  The  direct  proof  is 
simple,  however.  Thus  let  p  P  be  the  straight 
line  in  any  position.  Complete  the  rectangle 
O  p  b  P,  whose  diagonals  O  b  and  p  P  are  equal 
and  bisect  each  other  in  «.  Describe  the  circle 
B  b  D  B',  and  draw  b  D'  perpendicular  to  p  P. 
Then  a  circle  on  c  6,  as  diameter,  passes  through 
F.  Let  d  be  the  centre  of  this  circle ;  then 
d  b  =  i  0  B.  Now  the  angle  d  F  =  2  b  e  F 
=  4  B  O  b.  Therefore  arc  b  P'  =  arc  B  p,  and 
F  is  a  point  on  the  hypocycloid  traced  out  by 
circle  b  F  c  rolling  on  the  inside  of  the  circle 
B  D  B',  the  cusps  lying  at  B.  D,  B',  and  D'.  • 

•  The  four-pointed  hypocycloid  It  I)  It'  IV  i«  interettins 
in  many  respects.  It  hours  the  Fame  n  lation  to  tho 
evolute  of  the  ellipse  which  the  circle  bears  to  tho  cllip-c. 
Its  equation  may  readily  be  obtained.  Than,  let  DUD' 
be  axis  of  r,  B  O  B'  axis  of  y,  and  x,  y  co-ordinates  of  V, 
and  put  BOb  =r  8;  OB  =  a.  *  =  p  P'  sis.  8  = 
p  b  sin.*  0  =  a  sin    0  ;  y  =  P  P'  cos.  8  =  bp  cos.1  $  = 

a  cos.1*;  .'.x*  +      =  a!' the  required  sanation.  The 
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The  cardioid,  an  epicycloid  traced  by  a 
point  on  the  circumference  of  a  circle  rolling 
on  an  equal  circle,  has  some  interesting  pro- 
perties, and  is  more  easily  dealt  with  by  geo- 
metrical methods  than  other  epicycloids. 
Here,  however,  space  cannot  be  found  for  more 
than  a  few  words  about  the  chief  character- 
istics which  distinguish  this  curve,  all  whose 
general  properties  have  in  reality  been 
already  demonstrated  in  dealing  with  epicy- 
cloids. 

Let  A  Q  B  (Fig.  14)  be  the  rolling  circle,  B  b  S 
the  fixed  circle,  A  the  tracing  point  when 
at  the  vertex,  so  that  A  C  B  O  §  is  diametral. 
Now  let  P  b  be  another  position  of  the  rolling 
circle,  a  c  b  O  diametral.  Draw  the  common 
tangent  b  m,  cutting  A  B  S  inmj  draw,  also, 
mpcP  through  c,  the  centre  of  circle  a  P  b ; 
join  P  S,  cutting  m  b  in  n  ;  b  k  perpendicular 
to  A  S,  and  join  b  P,  b  S.  Then,  since  c  b  — 
b  O,  and  6  m  square  to  c  O,  triangle  c  b  m  => 
triangle  O  b  to  in  all  respects ;  and  arc  bp  = 
arc  b  B.  Wherefore,  P  is  the  position  of  the 
tracing  point ;  P  a  is  the  tangent  to  the  car- 
dioid at  P,  P  b  is  the  normal.  The  curve 
will  manifestly  have  the  shape  indicated  in 
the  figure,  the  only  cusp  being  at  S,  and  the 
tracing  point,  returning  to  A  after  tracing  the 
other  half  S  F  A;  AS  dividing  the  curve 
symmetrically. 

Now,  first,  we  note  thivt  P  n  =  n  S ;  or  the 
cardioid  is  similar  to  the  curve  obtained  by 
drawing  perpendiculars  from  S  (as  S  n)  to 
tangents  at  all  points  of  a  circle  B  6  S. 
We  might  then  obtain  the  cardioid  PAPS, 
by  drawing  a  circle  on  A  S  as  diameter, 
and  from  S  letting  perpendiculars  fall  on 
tangents  to  this  circle.  This  property  is  ex- 
pressed by  saying  that  the  pedal  of  a  circle  urith 
respect  to  a  fixed  point  on  lis  circumference 
is  a  cardioid. 

Secondly,  angle  tiPJ  -  alt.,  angle  P  6  c  — 
b  P  to  —  b  8  to ;  hence  S  n  —  S  k.  Hence,  if  we 
draw  any  line  8  n  from  S,  and  from  b  in  which 
the  bisector  of  B  S  n  meets  the  circle  on  S  B  as 
diameter,  draw  b  n  perpendicular  to  Sn,  the 
locus  of  n  is  a  cardioid.  [To  avoid  confusion 
I  take  this  smaller  cardioid ;  of  course,  the 
larger  cardioid,  F  A  P  S,  would  be  similarly 
described  by  producing  S  n  and  S  b,  and  from 
point  in  which  S  6  meets  circle  on  A  8  as 
diameter,  letting  fall  perpendicular  on  8  n 
{meeting  S  n  in  P).] 

Or,  thirdly,  we  may  obtain  a  cardioid  by 
taking  any  finite  line  as  S  B,  drawing  B  b 
square  to  bisector  of  any  angle  B  S  n,  and 
from  b,  drawing  b  n  square  to  Sn.  The  locus 
of  n  will  be  a  cardioid. 

Fourthly,  draw  OQD  about  S  as  centre ; 
then  Sn-Sfc  -  SO  +  Oi-SD  +  Sl 
(because  S  e  ||  and  -  O  6)  -  D  I.  Thus  the 
cardioid  may  be  obtained  by  drawing  radii  as 
9  S  e  to  fixed  circle  O  Q  D,  and  on  S  e  produced 
if  necessary,  taking  n  so  that  S  n  —  D  I.  This 
is  the  usual  definition  of  the  cardioid. 

Fifthly,  let  P  n  S  cut  circle  B  b  S  in/.  Then 
producing  P  b  to  meet  circle  B  / 1  in  g,  we 
have  b  P  —  b  g,  and  rectangle  P  6  .  P  g  —  (2 
P  &»  -)  rectangle  P/P8-2  reck  P  /  .  P  n. 
Hence  P  b*  -  P  n.  P/  and  P  bf  is  a  right  angle. 
Wherefore  p  b  f  is  a  straight  line,  and  (P  b  bi- 
secting angle p  P/)  P/  -  P  p  -  8  B.  Hence 
the  cardioid  F  A  P  8  may  be  obtained  by 
drawing  straight  lines  as  8 /to  circumference 
of  circle  B/8,  and  taking  on  S  /  produced  P  / 
-68.  (The  cardioid  is  therefore  a  limacon.)* 
Cor.  If  we  draw  *'  S  i  tangent  to  circle 
B/8  at  S,  and  take  8  s  -  8  «*  -  B  8,  $,  t'  are 

r lints  on  the  cardioid.  We  see  that  J  s 
A,  and  it  is  easily  seen  that  if  F  8  P  is  a 
straight  line  through  8,  F  8  P  -  8  A.  For, 
according  to  the  definition  just  obtained,  we 
should  have  F  on  a  point  on  the  curve  if  /S  F 
be  taken  -  B  8,  and  therefore  F  8  P  -  8  A. 
It  may  be  well,  however,  to  notice  how  this 
can  be  directly  shown  when  the  cardioid  is 
regarded  as  an  epicycloid.  For  this  purpose 
we  have  only  to  notice  that  if  on  a  b  0  produced 
we  set  centre  of  generating  circle  as  at  c7,  V  F, 


the  arc  of  the  generating  circle,  to  tracing 
point  F  must  equal  V  8,  wherefore  F  8  is 

rrallel  to  <f  O,  and  in  same  straight  line  as 
S.  But  since  P  8  F  is  parallel  to  c  </  joining 
centres  of  equal  circles  a  P  b,  V  F,  a  P  is 
parallel  to  V  F,  and  therefore  PP-l'a- 
2b  a  —  8  A.  This  property  gives  a  method  of 
tracing  out  the  cardioid  mechanically.  For  if 
there  be  a  circular  groove  as  b  f  8,  and  we 
take  a  ruler  of  length  8  A  (twice  diameter  of 
groove),  having  a  vertical  pencil  point  at  each 
extremity  and  a  point  at  its  middle  point 
moving  in  the  groove,  while  the  rod  itself 
always  passes  through  8  (either  through  a 
small  ring  there  or  by  having  a  projecting 
point  at  8  and  a  groove  along  the  rod),  the 
pencils  at  the  extremities  of  the  rod  will  trace 
out  the  cardioid.  While  one  pencil  moves  over 
A  P  s  the  other  will  run  over  8  F  s1,  and  while 
the  former  passes  on  from  •  to  8,  the  latter 
passes  on  from  *'  to  A,  completing  the  tracing 
of  the  entire  curve. 


The  reader  may,  perhaps,  wish  to  learn  how 
far  the  cardioid  ranges  in  distance  from  the 
diameter  A  8,  and  beyond  s  t*.  This  is  easily 
determined  by  noting  that  (i.)  when  P  (Fig. 
14)  is  at  the  greatest  possible  distance  from 
A  8,  the  tangent  P  a  must  be  parallel  to  A  8 ; 
and  (ii.)  when  F  is  at  its  greatest  distance 
from  s"  8  s,  the  tangent  at  F  must  be  parallel 
ton',  and  therefore  F  V,  the  normal,  must  be 
parallel  to  8  A.  Whence,  since  F  6'  has  been 
shown  to  be  parallel  to  P  o,  we  see  that  when 
P  is  at  its  greatest  distance  from  8  A,  F  is  at 
itn  greatest  distance  from  s  Now,  when  P  a 
is  parallel  to  A  8,  so  also  is  p  bf,  and  as  the 
arc  bf  —  arc  B  b,  the  position  of  bf  is  at  once 
assigned :  for  if  a  chord  bf,  Fig.  15,  is  parallel 
to  B  8,  arc  B  b  —  arc  8/,  and  since  arc  bf  — 
arc  B  £>  —  8/,  we  have  B  b  —  Jrd  the  semi- 
circumference  B  b  8,  and  8  angle  B  8/  —  two- 
thirds  of  a  right  angle,  or  sixty  degrees.  S/ 
-SO-SF;andSP-3SO.   Alao,  P  * 


equation  to  the  erolote  of  the  ellipie  ^  +  ** 
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We  may  note  in  passing  from  the  parallelism 
of  the  tangent  P  a  and  the  normal  F  b',  that 
when  the  cardioid  is  being  described  by  the 
continuous  motion  above  indicated,  one  end  of 
the  rod  is  always  moving  in  a  direction  at  right 
angles  to  that  of  the  other  end  of  the  rod. 
Thus  the  tangents  and  normals  at  P  and  F 
intersect  on  the  circle  which  has  P  F  for  its 
diameter.  The  normals  also  intersect  oa  the 
circle  B  /  6',  and  the  tangents  on  the  circle 
having  centre  O  and  radius  O  A. 

Cor.  The  curve  cuts  *  s1  at  equal  angles,  each 
equal  to  half  a  right  angle. 

The  epicycloid  with  two  cusps  (which,  from 
its  shape,  may  be  called  the  nephroid)  presents 
also  many  interesting  relations;  but  I  have 
already  exceeded  the  space  which  I  had  pro- 
poaed  to  give  to  the  subject  of  epicycloidal  and 
hypocycluidal  curves;  and  I  will  therefore 
merely  indicate  in  a  few  words  the  chief  points 
to  be  noticed  at  the  outset  of  the  inquiry  into 
the  relations  of  the  bicuspid  epicycloid. 

Let  A  P  D,  Fig.  16,  be  one-half  of  an  epi- 
cycloidal arc  traced  by  the  rolling  of  A  Q  B  on 
B  6  D,  whose  radius  B  O  -  A  B. 

Let  o  P  b  be  position  of  rolling  circle  when 
tracing  point,  originally  at  A,  is  at  P.  Draw 
common  tangent  b  t,  and  join  t  a,  cutting  oPi> 
in  p.  Then,  since  O  6  —  6  a,  angle  *  O  b  — 
angle  toO,  and  arc  p  6  —  arc  B  b,  wherefore 
p  e  P  is  a  diameter  of  circle  A  P  b.   Angle  cap 

—  compt.  of  c  o  p  —  compt.  of  t  O  6  —  angle 
b  0  D.  Hence  T  O  o  is  isosceles,  and  t  b  T  is 
a  straight  line.  Draw  b  n  perpendicular  to 
O  T,  and  join  n  P,  b  P,  b  p ;  then  triangle  p  6  P 

—  triangle  O  n  b  in  all  respects,  b  P  —  b  n  and 
P  m  —  tn  n.  Wherefore  bicuspid  epicycloid 
may  be  described  by  drawing  from  any  point  6 
on  circle  B  b  D,  o  n  perpendicular  to  fixed 
diameter,  D7  O  D,  and  nm  perpendicular  to 
tangent  at  b ;  then  if  n  m  is  produced  to  P  so 
that  to  P  -  n  to  the  locus  of  P  is  a  bicuspid 
epicycloid. 


The  evolute  of  the  cardioid  A  i  S  *'  is  the 
cardioid  8  r  O,  having  its  vertex  at  8,  cusp  at 
O,  and  linear  dimensions  equal  to  one-fourth 
those  of  the  cardioid  An'. 

8,  the  ousp  of  the  cardioid,  is  also  called  the 
focus.  Since  P  b  is  the  normal  at  P  and  angle 
S  P  6  —  angle  b  P  to,  we  perceive  that  if  8  be  a 
point  of  light,  and  the  arc  of  the  cardioid  reflect 
the  ray 8,  P  m  will  be  the  course  of  the  rays  re- 
flected from  P.  Hence  the  caustic  or  envelope 
of  the  reflected  rays  will  be  the  curve  con- 
stantly touched  by  the  diameter  P  p  in  the 
tracing  out  of  the  cardioid.  This  curve,  as 
already  shown,  will  be  the  epicycloid  traced  out 
by  a  circle  whose  diameter  -  C  B,  and  which 
has  S  as  one  of  its  cusps.  The  other  cusps  will 
be  at  B,  and  the  curve  will  have  the  position 
shown  by  the  dotted  curve  BBS,  and  its  com- 
panion lobe  in  Fig.  14. 


EST 


THE  MUSICAL  TELEGRAPH 
PARIS. 

WHEN  in  1870  M.  Bourbouze,  stimulated 
by  the  exigencies  of  the  situation,  pro- 
posed to  telegraph  between  two  stations  with- 
out the  necessity  of  baying  down  a  connecting 
wire,  it  was  seen  that  under  the  then  existing 
conditions  it  might  be  feasible ;  but  it  was  also 
pointed  out  that,  as  soon  as  the  system  was  de- 
veloped, there  would  be  no  means  of  knowing 
that  the  current  received  was  that  sent;  in 
other  words,  that  messages  sent  from  different 
instruments  at  the  same  time  would  record 
themselves  on  all  the  receiving  instruments 
instead  of  selecting  the  one  for  which  they  were 
intended.  Owing  to  the  termination  of  the 
war,  we  believe  M.  Bourbouze  never  did  make 
the  experiment;  but  latterly,  encouraged  by 
the  phenomena  presented  by  the  musical  tele- 
graph (La  Cour's  in  this  case),  and  by  the 
facilities  it  affords  for  distinguishing  between 
different  messages,  he  has  again  taken  the  sub- 
ject in  hand,  and  before  long  there  is  little 
doubt  that  a  system  of  telegraphing  without 
wires  will  be  introduced— although  it  is,  per 
haps,  too  much  to  hope  that  it  can  be  utilised 
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in  practice.  In  a  recent  number  of  La  Natwv, 
M.  Bontempa  gives  a  brief  description  of  the 
apparatus  which  it  is  proposed  to  employ,  and 
introduces  the  subject  with  the  following  ex- 
planation of  the  principles  of  the  musical 
telegraph  •. — 

When  the  most  common  phenomena  of  acous- 
tics are  recalled,  for  example  the  transmission 
of  a  melody  played  by  an  orchestra  which  is 
perceived  by  an  entire  audience  at  long  dis- 
tances from  the  players,  it  is  not  easy  to  analyse 
the  effect.  Physios  tell  us  that  the  sounds  pro- 
duced by  each  instrument  have  their  own 
tonality  and  their  distinct  measure ;  in  other 
words,  the  notes  from  a  violin,  a  flute,  or  a 
trombone  correspond  to  different  vibrations, 
transmitted  through  the  atmosphere  and  cha- 
racteristic for  each  note.  Besides,  the  rhythm 
in  the  succession  of  notes,  which  makes  the 
measure  in  music,  produces  the  cadence,  con- 
stituting, with  the  tonality  and  the  timbre  of 
the  instruments,  the  ensemble  of  the  air  which 
affects  us.  The  transmission  is  so  precise  that 
the  ear,  from  the  medley  of  sounds,  instantly 
distinguishes  a  discordant  or  untimely  note. 

Suppose  now  a  series  of  three  tuning  forks, 
vibrating  continuously  and  producing,  respec- 
tively, 100,  300,  and  600  vibrations  per  second. 
It  is  easy  to  perceive  that  each  fork  may  inter- 
rupt and  establish  an  electric  current  with  in- 
termissions regulated  by  the  number  of  its 
vibrations.  If,  then,  there  be  three  other  forks 
identical  with  the  first,  each  set  being  located 
at  an  extremity  of  the  conductor  between  them, 
the  trio  at  one  end  will  affect  those  at  the 
other;  and  further,  if  one  fork  be  impressed 
with  a  cadence  which  does  not  coincide  with  its 
regular  vibrations,  then  its  corresponding  fork 
will  likewise  emit  the  same  discordant  sounds. 

*    FIG.  2 
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mittent,  according  to  the  measure  of  the  fork, 
but  by  reason  of  the  velocity  of  the  pulsations 
it  will  manifest  itself  in  many  cases  as  a  con- 
stant current,  either  by  operating  a  chemical 
decomposition  or  by  deviating  a  magnetised 
needle,  or  by  exciting  an  electro-magnet. 

It  will  be  seen  that  the  description  and  the 
figures  refer  to  the  use  of  the  musical  telegraph 
in  multiplying  messages  on  the  ordinary  con- 
ducting lines  or  wires.  Its  practical  utility  in 
this  respect  has  already  been  proved  by  Mr. 
Gray,  of  Chicago,  with  the  apparatus  of  his 
own  invention.  If  M.  Bourbouze  seeks  fresh 
laurels  in  this  field,  he  should  study  what  has 
been  done  by  more  than  one  inventor  in 
America,  and  then,  if  he  can  succeed  in  tele- 
graphing messages  without  wires,  and  keep  the 
messages  separate  and  distinct,  he  will  have 
achieved  a  feat  which,  although  doubtless  not 
impossible,  is  still  scarcely  likely  to  become  a 
practical  success. 


IMPROVEMENTS  IN  RADIAL  DRILLS. 

AN  improved  method  of  constructing  the 
arms  of  radial  drilling  machines  has  been 
recently  patented  by  Mr.  Beverley,  of  Sheffield. 
The  invention  is  also  applicable  for  other  pur- 
poses, especially  the  standards  or  upright  slides 
of  boring  machines,  and  the  girders  or  cross  slides 
of  planing  machines  and  other  similar  purposes, 
ana  it  consists  essentially  in  constructing  such 
arms  or  slides  of  two  or  more  rods  or  bars, 
either  solid  or  hollow,  and  of  a  round,  square, 
triangular,  or  other  suitable  section,  and  in 


THE  TELESCOPE  —  ITS  PRINCIPLES 
AND  PRACTICAL  CONSTRTJCTION.-L* 

IT  would  be  justly  considered  a  marvellous 
achievement  if  we  could,  by  any  mechanical 
contrivance,  transport  ourselves  a  distance  of  two 
hundred  and  thirty-nine  thousand  miles  in  the  direc- 
tion of  our  satellite  the  moon,  and  feast  our  eyes  on 
its  landscapes  from  a  stand- point  only  eight  hundred 
miles  from  its  surface.  Or,  by  applying  the  same 
means  of  locomotion,  could  we  reduce  the  interval 
between  our  globe  and  the  planet  Saturn  by  eight 
hundred  and  eight  and  a  quarter  millions  of  miles, 
and  study  his  belted  body  and  his  mysterious  system 
of  rings  and  the  movements  of  his  train  of  satellites 
at  a  a  is  tan  oe  of  a  little  over  two  millions  of  miles 
from  his  surface.  And  yet  we  have  it  in  our  power 
to  reduce  those  amasing  distances  by  the  amounts 
stated,  and  occupy  the  standpoints  indicated  as 
really  and  effectually,  for  the  purposes  of  vision,  as  if 
we  had  taken  the  journey  there,  by  applying  to 
those  objects  a  telescope  bearing  the  very  moderate 
magnifying  power  of  three  hundred  times. 

But  this  means  of  instruction  and  gratification 
has  until  very  recently  been  almost  the  exclusive 
privilege  of  the  wealthy,  on  account  of  the  great 
cost  of  efficient  instruments.  But.  thanks  to  these 
noble-minded  men  whose  lives  and  labour  have  been 
devoted  to  the  perfecting  of  the  telescope,  snob  is 
its  present  condition  that  good  astronomical  tele- 
scopes can  be  purchased  for  a  very  moderate  outlay, 
or  constructed  by  any  one  having  an  average  share 
of  leisure  time,  and  a  moderate  amount  of  mechanical 
ability.  And  it  is  for  the  express  benefit  of  this 
class,  whose  wealth  of  intellect  and  skill  is  greater 
than  their  wealth  of  pocket,  that  I  have  prepared 
this  paper.  Speaking  philosophically,  it  is  not  the 
objeots  we  look  at  that  we  see,  but  the  light  coming 
from  them,  which  entering  the  eye  prints  their  images 
on  the  retina,  clear  or  indistinct  according  to  the 


FIG.  2 


All  that  appears  to  be  necessary  for  rendering 
the  idea  a  possibility  is  summed  up  as  follows : 
— (1)  It  is  necessary  to  construct  a  tuning- 
fork  whose  movements  can  be  maintained  by  an 
electric  current ;  this  problem  has  been  solved. 
(2)  It  is  necessary  that  these  forks  emit  cur- 
rents whose  phases  correspond  exactly  with 
their  movement,  a  problem  which  has  also  been 
solved.  (3)  Finally,  we  must  be  able,  in  a 
very  small  interval  of  time,  say  one  second,  to 
arrest  and  put  in  action  a  great  number  of 
times  (100  at  least)  each  of  these  forks.  This 
last  point  is  the  only  one  which  presents  any 
difficulty.  We  see  that  this  difficulty  is  only  a 
problem  of  construction;  it  is  necessary  to 
operate  with  very  small  masses  in  order  easily 
to  overcome  inertia.  The  success  of  M.  Marcel 
Deprez  enables  us  to  think  that  the  third  con- 
dition may  be  realised. 

Fig.  1  represents  the  device  for  transmitting 
the  vibrations  of  the  fork  to  the  conductor. 
The  arm  N  of  the  fork  vibrates  in  contact  with 
the  platinum  tongue  C,  the  position  of  which 
is  regulated  by  the  screw  S.  A  current  enter- 
ing at  B  is  dosed,  when  the  extremity  N  touches 
the  plate  C,  and  is  open  when  contact  is  broken. 
Nothing  further  is  needed  than  the  opposite 
wire  L  connected  with  the  fork  as  shown. 

Fig.  2  shows  how  the  character  of  an  inter- 
mittent current  is  recognised.  L  L  is  the  main 
line  traversing  the  station.  ABC  are  three 
forks  similar  to  those  at  the  point  of  transmis- 
sion. The  fork  B,  for  example,  which  is  in 
nnison  with  the  current,  will  be  thrown  into 
vibration  while  the  rest  will  remain  silent. 
This  fork  B  will  then  touch  the  platinum  plate 
c,  Fig.  1,  and  will  establish  in  the  circuit  b  bl 
a  local  current  of  the  battery  U,  the  poles  of 
which  are  respectively  applied  at  o  b  e  and  a1  61 
e1.   The  local  current  will  likewise  he  inter- 


arranginr  them  either  so  that  they  shall  be 
supported  by  and  slide  in  corresponding  holes 
formed  in  suitable  parts  of  the  machines,  or 
vice  versa,  which  arrangements  enable  machines 
of  this  description  to  be  more  economically  pro. 
duced  than  when  the  ordinary  flat  or  V-shaped 
sliding  surfaces  are  employed. 

Fig.  1  represents  a  side  elevation  of  a  portion 
of  a  radial  drilling  machine  with  the  invention 
applied  thereto  according  to  one  mode  of  carry- 
ing out  the  same,  and  Fig,  2  is  a  transverse 
section  taken  along  the  line  1—2  of  Fig.  1. 
The  arm  of  the  machine  is  constructed  of  three 
round  hollow  bars  parallel  to  each  other,  and 
forming  in  cross  section  the  points  of  a  triangle. 
The  bars  are  secured  at  one  end  by  the  spindle 
head,  D,  which  carries  the  tool,  and  at  the 
other  end  by  an  end  plate,  E ;  they  are  capable 
of  sliding  through  corresponding  holes  formed 
in  a  supporting  head,  F,  the  latter  being  carried 
by  a  column,  C,  constituting  a  pivot  upon  which 
the  apparatus  may  turn.  Instead  of  that 
arrangement  a  modification  may  be  adopted  in 
which  the  bars  are  secured  to  a  supporting 
head,  while  the  spindle  head  slides  on  the  bars. 
When  the  invention  is  to  be  applied  to  the 
standards  or  upright  slides  of  boring  machines, 
and  the  girders  or  cross  slides  of  planing 
machines,  and  other  similar  purposes,  such 
modifications  will  have  to  be  made  as  the 
particular  description  of  apparatus  to  which  it 
is  to  be  adapted  may  render  necessary,  the 
mode  of  carrying  out  which  modifications  will 
be  readily  understood  by  competent  persons 
from  the  description  given  of  the  application 
of  the  invention  to  a  radial  drilling  machine, 
without  the  necessity  for  further  details. 


amount  of  light  (within  certain  limits)  received 
from  them.  We  also  know  that  light  flies  from 
luminous  and  rebounds  from  non-luminous  bodies  in 
straight  lines  in  all  directions,  so  that  the  number  of 
rays  diminish  in  the  inverse  ratio  of  increase  of  dis- 
tance from  the  source  from  whence  they  procec". 
Consequently  the  greater  the  distance  at  which  th« 
eye  is  placed  from  an  object,  the  fewer  the  rays  from 
that  object  that  can  enter  it,  and  in  consequence  we 
see  objects  indistinctly  in  proportion  to  the  distance 
at  which  they  are  removed  from  ns.  Now,  since 
the  telescope  was  designed  to  remedy  this  defect, 
two  conditions  are  required  of  it :  first,  that  it  shall 
be  a  light-gatherer ;  and  second,  that  it  shall  present 
the  light  collected  in  a  fit  condition  for  entering  the 
eye.  To  fulfil  the  first  of  these  conditions  it  is  only 
necessary  that  a  sufficiently  large  area  of  suitable 
material  shall  be  presented  to  an  object  for  the 
reception  of  the  light ;  but  for  the  second  we  require 
to  avail  ourselves  of  one  of  its  most  beautiful  and 
important  properties,  thai  its  rays  are  susceptible  of 
being  refracted  or  bent  from  a  straight  hue  in  a 
new  direction,  and  so  condensed  to  a  point  or  focus 
by  passing  them  through  a  convex  lens  acting  as  a 
light-gatherer  in  the  front  of  the  telescope.  Or  the 
same  thing  can  be  done  by  employing  for  a  light- 
gatherer  a  concave  mirror  at  the  back  of  the  instru- 
ment, so  that  the  rays  of  light  impinging  on  its 
curved  surface  rebound  and  meet  in  a  focus  in  front 
of  it,  at  a  point  exactly  one-half  of  the  radius  of  the 
parabolio  curve  to  which  its  face  is  ground. 

Another  quality  of  these  refracted  or  reflected 
rays  is,  that  they  form  in  their  focus  a  minute  image 
or  picture  of  the  object  from  which  they  are  derived, 
so  that  by  introducing  a  magnifier  called  an  "  eye- 
piece "  properly  adjusted  between  the  image  and  the 
eye  it  can  be  viewed  microscopically  and  trans- 
mitted to  the  retina  in  an  enlarged  form.  One 
thing  is  obvious  from  these  premises,  and  that  is, 


•  The  substanoe  of  a  paper  by  Ma.  O.  P rises,  read  at 
the  Adelaide  (8jL)  Philosophical  Society,  June  6. 
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that  the  larger  the  Hght-gatbcrer,  be  It  object-glass 
or  mirror,  the  greater  will  be  the  number  of  rays 
condensed  into  its  focus,  giving  a  more  perfect 
definition  and  admitting  the  use  of  higher  magnify- 
ing power,  and  so  resulting  in  a  more  powerful 
instrument.  The  instrument  employed  by  Galileo 
waa  a  refractor  of  very  limited  power,  and  if  ttill 
known  as  the  Galilean  telescope.  In  this  form  of 
conetrnotion  the  rays  of  light,  after  passing  through 
the  object-glass,  are  not  allowed  to  oome  to  a  focus, 
but  when  converged  to  a  cone  of  about  half  an  ineh, 
are  intercepted  by  a  double  concave  lens,  by  whioh 
they  are  restored  to  a  parallel  course,  and  so  enter 
the  eye,  forming  an  image  of  the  object  on  the  retina 
itself.  This  class  of  instrument  may  be  regarded  as 
a  prolongated  enlargement  of  the  human  eye.  It  is 
now  only  used  in  a  binocular  form  in  the  construc- 
tion of  opera-glasses. 

The  demand  for  increased  power  soon  led  to  the 
removal  of  the  concave  lens,  and  its  replacement  with 
a  convex  one  of  short  focus  :  this  instrument  is  known 
as  the  simple  astronomipal  telesoope.  The  power  of 
this  telescope  is  exactly  the  amount  of  difference 
between  the  focal  lengths  of  the  objeot  and  eye- 
glass, and  to  meet  the  increasing  demands  of  astro- 
nomers for  higher  powers  instruments  of  60, 100, 
and  200  feet  in  length  were  constructed.  The 
glasses  were  not  fixed  in  tubes,  but  adjusted  on 
poles,  stages,  and  various  contrivances  but  all 
attended  with  so  muob  inconvenience,  that  means 
were  soon  devised  for  shortening  the  telesoope  by 
throwing  the  magnifying  power  on  the  eyepiece, 
and  this  could  only  be  done  by  improving  the 
quality  of  the  image  formed  by  the  object-glass. 
Bnt  to  accomplish  this  another  step  forward  in 
physical  optics  was  required.  Before  the  focal 
length  of  the  object-glass  could  be  materially 
shortened,  the  impediments  of  spherioal  and  chro- 
matic aberration  must  be  surmounted.  After 
many  failures  the  first  defect  was  obviated  by 
varying  the  curvature  of  the  exterior  and  interior 
sides  of  the  lens  ;  but  the  difficulty  of  chromatic 
aberration  could  only  be  met  by  placing  a  concave 
lens  of  glass  of  different  density  and  lower  disper- 
sive power  behind  the  front  one,  resulting  in  the 
beautiful  achromatic  refractor  of  modern  times. 
The  object-glass,  consisting  of  a  oonvex  lens  of 
crown  and  a  concave  lens  of  flint  glass,  forming 
together  a  combination  of  curves,  the  results  of 
much  tedious  and  intricate  calculation  in  the 
higher  mathematics. 

The  equatorial  of  8in.  aperture  and  10ft.  focal 
length  at  the  Adelaide  Observatory  with  its  gra- 
duated circles,  accurate  adjustments,  and  driving 
dock,  may  be  justly  regarded  as  a  fair  specimen 
of  the  modern  achromatic  astronomical  telescope, 
and  the  triumph  of  -the  optician's  skill ;  and,  how- 
ever reluctant,  we  are  bound  to  admit  that  it  is 
far  beyond  the  abilities  of  the  ordinary  amateur  to 
construct.  But,  if  he  is  desirous  of  obtaining  an 
achromatic  refractor  at  the  lowest  possible  cost, 
he  had  better  purchase  as  good  an  object-glass  as 
he  can  afford  from  some  respectable  optician,  and 
mount  it  himself. 

The  only  limit  to  the  illumination  of  modern 
refractors  is  the  difficulty  in  making  large  discs  of 
flint  glass  of  the  necessary  purity  ;  and  to  meet 
this  difficulty  another  form  of  refractor  has  been 
devised,  in  which  the  object-glass  consists  of  a 
single  lens  of  crown  glass  (optical  glass-makers 
can  produce  these  of  any  required  dimensions  at 
email  expense),  and  the  chromatio  and  spherical 
aberration  are  corrected  by  placing  an  adjustable 
compound  lens  at  a  distance  from  it,  in  the  narrow 
part  of  the  converging  cone  of  rays.  It  is  known 
as  the  dialytic  telescope,  and  its  construction  is 
quite  within  the  province  of  the  amateur,  as  no 
intricate  computation  of  the  curves  of  the  lenses 
is  necessary  beyond  what  is  required  for  power, 
and  their  grinding  and  polishing  are  simply  a 
mechanical  operation.  Some  predict  that  this  will 
be  the  telesoope  of  the  future. 

But,  after  all,  it  is  admitted  by  competent  autho- 
rities that  in  the  present  condition  of  official 
science  the  reflecting  telescope  supplies  the  simplest, 
cheapest,  and  pleasantesi  means  ot  observation  to 
the  amateur  as  well  as  the  most  powerful  hitherto 
employed  by  the  professional  astronomer ;  and,  since 
its  great  simplicity  of  construction  commends  it 
to  the  notice  of  the  mechanical  amateur,  I  pur- 
pose devoting  the  remainder  of  this  paper  to  it, 
prefacing  the  details  of  its  practical  coos  traction 
by  a  brief  exposition  of  its  principles  as  set  forth 
in  the  history  of  its  introduction  and  progress. 


THE  100-TON  GTJH. 

rpHEf  weapon  which  may  claim  the  distinction  of 
JL  being  the  largest  gun  in  the  world  has  been 
made  at  the  Elswick  Works  for  the  Italian  Govern- 
ment. Its  construction  was  commenced  about 
eighteen  months  since,  after  some  months  had  been 
occupied  in  preliminary  arrangements.  These  were 
of  an  extensive  character,  as,  before  accepting  the 
order  from  the  Italian  Government,  the  largest  gun 


made  at  Bis  wick  waa  only  SO  tons.  The  order  for 
eight  100-ton  guns,  however,  having  been  given,  the 
necessary  arrangements  were  made,  and  the  first  of 
these  guns  was  completed  about  the  middle  of  June 
last.  It  was  shipped  in  due  coarse  on  board  the 
Euro  pa  for  the  arsenal  at  Spexxia,  and  was  lying  in 
theTha  mes  off  Woolwich,  during  some  of  the  recent 
experiments  with  the  81 -ton  gun.  The  whole  of 
these  100-ton  guns  are  intended  for  the  armament  of 
the  Dnilio  and  the  Dandolo,  the  two  most  recent  and 
powerful  additions  to  the  Italian  Navy. 

As  already  intimated,  the  100-ton  gun  is  on  the 
coil  principle.    Without  a  drawing  it  is  difficult  to 

K-  re  a  clear  description  of  this  weapon.  We  may, 
wever,  state  generally  that  it  constats  of  an  inner 
steel  tube,  enveloped  by  successive  layers  of  wrought- 
iron  ooiled  cylinders,  the  total  number  of  coils  being 
ten,  six  of  which  refer  directly  to  the  rear  half  of  the 
gun,  the  remaining  four  being  placed  singly  end  to 
end  around  the  barrel  of  the  gun  from  the  front  of 
the  shot  chamber  and  trunnions.  The  steel  tube  for 
a  length  of  13  feet  from  the  rear  end  of  the  gun  is 
surrounded  by  a  coil  7  inches  in  thickness.  Outside 
this  is  a  coil  8  inches  thick  for  a  length  of  9  feet  9 
inches ;  then  comes  the  trunnion  coil  11  inches  thick, 
and  extending  2  feet  forwards,  beyond  which  again 
is  a  tapered  ooil,  having  an  average  thickness  of  6} 
inches,  and  extending  forward  3  feet  8  inches  more. 
Outside  the  second  long  coil  is  another  to  the  rear  9 
inches  thick,  and  5  feat  6  inches  long,  whioh  reaches 
to  the  trunnion  ooil.  Assuming  that  the  trunnion 
ooil  terminates  the  powder  chamber.  Or,  to  be  exact, 
that  portion  of  the  bore  assigned  to  the  powder 
charge  and  projectile,  the  breech  portion  may  be 
said  to  be  enveloped  in  three  coils.  The  four  single 
coils  oo  mm  en  oe  midway  of  the  length  of  the  gun  and 
terminate  at  the  muxile.  They  taper  from  10  inches 
thick  at  the  point  first  indicated  to  2}  inches  at  the 
point  last  named.  All  the  coils  interlock  and  overlap 
each  other  to  a  greater  or  less  extent,  at  their  junctions. 
The  extreme  length  of  the  gun  is  32  feet  10}  inches ; 
the  greatest  diameter  at  the  breech  is  6  feet  5  inches ; 
the  diameter  at  the  trunnion  coil  is  5  feet  4}  inches  ; 
the  diameter  at  the  point  where  the  single  coils  oom- 
menoe  is  3  feet  9  inches  ;  the  muszle  diameter  being 
2  feet  5  inches.  The  steel  tube  is  31  feet  3  inches 
long,  and  has  a  thickness  of  6  inches  in  the  powder 
chamber,  diminishing  to  3}  inches  at  the  mnzsle. 
The  bore  is  30  feet  6  inches  in  length  and  17  inches 
in  diameter.  The  gun  is  rifled  on  a  form  of 
polygroove  rifling,  recently  introduced  for  heavy 
muxxle- loading  guns,  by  Sir  William  Armstrong  and 
Co.,  and  the  system-  has  already  been  tested  in 
several  such  guns.  In  this  system  the  projectiles  are 
not  studded,  but  eaeh  has  a  copper  ring  or  gas  check 
affixed  to  its  base  which  approximately  fits  the 
grooves,  and,  being  expaaded  by  the  explosion  of  the 
powder,  absolutely  fills  the  grooves.  By  this  means 
the  gauge  of  the  gas  beyond  the  base  of  the  shot  is 
entirely  arrested,  and  at  the  same  time  rotation  is 
imparted  to  the  projectile.  The  copper  ring  has  the 
further  effect  of  centreing  the  projectile  at  the  rear, 
while  in  front  the  windage  is  reduced  to  an  inappre- 
ciable amount  by  a  copper  band  about  2  inches  broad. 
The  twist  of  the  rifling  is  an  uniformly  increasing 
spiral,  terminating  at  the  muxxle  in  one  turn  in  50 
calibres. 

The  precise  powder-charge  has  not  yet  been 
determined,  nor  will  it  be  until  the  gun  has  keen  put 
through  a  course  of  experimental  firing  at  Speziia. 
It  is  probable,  however,  that  it  will  be  nearly  4001b. 
of  powder  made  with  15  inch  cubes.  The  weight  of 
the  proof  projectile  will  be  2,5001b.,  and  that 
of  the  service  shell  2,0001b.  The  powder-charge  will 
be  ignited  through  an  axial  or  rear  vent,  and  will  be 
exploded  upon  the  central  ignition  system.  It  con- 
sists in  a  means  of  igniting  the  powder  at  a  point  as 
nearly  as  possible  midway  of  the  length  and  depth  of 
the  cartridge,  and,  therefore,  in  its  centre.  This 
system  has  formed  an  especial  study  with  Sir  William 
Armstrong's  firm,  and  has  been  developed  into 
successful  practice  by  Captain  A.  Noble,  F.B.8. 
By  its  means,  as  far  as  has  been  at  present 
ascertained,  the  powder  is  uniformly,  and  therefore 
usefully  burnt,  the  whole  of  its  resulting  gases  being 
made  available  upon  the  shot  before  it  leaves  the  gun, 
no  energy  being  uselessly  expended  upon  the  air  after 
the  exit  of  the  shot.  In  other  words,  it  renders  the 
perfect  combustion  of  the  powder  within  the  gun  a 
possibility. 

The  100-ton  gun  will  be  mounted  on  a  special 
carriage  fitted  with  hydraulic  gear  for  manoeuvring 
and  for  taking  up  the  recoil  after  firing.  The  loading 
and  sponging  of  the  weapon  will  also  be  performed  by 
hydraulic  agency,  the  whole  system  having  been 
carefully  designed  by  Mr.  G.  Kendal,  at  Elswick.  In 
the  absence  of  experiments  it  would  be  idle  to 
speculate  on  the  probable  performances  of  the  100- 
ton  gun.  There  are  so  many  conditions  which 
modify  results  that  it  would  be  waste  of  timo  to  do 
more  than  state  what  the  theoretical  work  of  the 
weapon  is.  What  is  anticipated  in  practice  is,  that 
the  gun  will  give  a  duty  of  not  less  than  30,000  foot- 
tons— that  is,  that  the  dynamic  effeot  will  be  equal 
to  lifting  30,000  tons  one  foot  high,  or  one  ton  30,000 
feet  or  nearly  six  miles  high.  We  shall  endeavour 
to  keep  the  public  informed  of  the  results  of  practice 
with  it. 


BRITISH  ASSOCIATION— THE 
PRESIDENT'S  ADDRESS. 

THE  following  is  the  Address  of  Thomas 
Andrews,  M.D.,  LL.D.,  P.R.8.,  Hon. 
F.R.S.E.,  &o.,  President  of  the  British  Associa- 
tion for  the  year  1876-7 t — 

Six  and  thirty  years  have  pasted  over  since  the 
British  Association  for  the  Advancement  of  Science 
held  its  tenth  meeting  is  this  ancient  city,  and 
twenty-one  years  have  elapsed  since  it  last  assembled 
here.  The  representatives  of  two  great  Scottish 
families  presided  on  these  occasions  ;  and  those  who 
had  the  advantage  of  hearing  the  address  of  the 
Duke  of  Argyll  in  1855  will  recall  the  gratification 
they  enjoyed  while  listening  to  the  thoughtful  senti- 
ments which  reflected  a  mind  of  rare  cultivation  and 
varied  acquirements.  On  the  present  occasion  I 
have  undertaken,  not  without  anxiety,  the  duty  of 
filling  an  office  at  first  accepted  by  one  whom  Scot- 
land and  the  Association  would  alike  have  rejoiced 
to  see  in  this  chair,  not  only  as  a  tribute  to  his  own 
scientific  services,  but  also  as  recognising  in  him  the 
worthy  representative  of  that  long  line  of  able  men 
who  have  upheld  the  pre-eminent  position  attained  by 
the  Scottish  schools  of  medicine  in  the  middle  of  the 
last  century,  when  the  mantle  of  Boerhaave  fell  upon 
Monro  and  Cullen. 

The  task  of  addressing  this  Association,  always  a 
difficult  one,  is  not  rendered  easier  when  the  meeting 
is  held  in  a  place  which  presents  the  rare  combina- 
tion of  being  at  onee  an  ancient  seat  of  learning  and 
a  great  centre  of  modern  industry.  Time  will  not 
permit  me  to  refer  to  the  distinguished  men  who  in 
early  days  have  left  here  their  mark  behind  them  ; 
and  I  regret  it  the  more,  as  there  is  a  growing 
tendency  to  exaggerate  the  value  of  later  discoveries, 
and  to  underrate  the  achievements  of  those  who  have 
lived  before  ns.  Confining  our  attention  to  a  period 
reaching  back  to  little  more  than  a  century,  it 
appears  that  during  that  time  three  new  sciences 
arose,  at  least  as  far  as  any  science  can  be  said  to 
have  a  distinct  origin,  in  this  city  of  Glasgow — 
Experimental  Chemistry,  Political  Economy,  and 
Mechanical  Engineering.  It  is  now  conceded  that 
Black  laid  the  foundation  of  modern  chemistry  ;  and 
no  one  has  ever  disputed  the  claims  of  Adam  Smith 
and  of  Watt  to  having  not  only  founded,  but  largely 
bnilt  up,  the  two  great  branches  of  knowledge  with 
which  their  names  will  always  be  inseparably  con- 
nected. It  was  here  that  Dr.  Thomas  Thomson 
established  the  first  school  of  Practical  Chemistry 
in  Great  Britain,  and  that  Sir  W.  Hooker  gave  to 
the  chair  of  Botany  a  European  celebrity ;  it  was 
here  that  Graham  discovered  the  law  of  gaseous 
diffusion  and  the  properties  of  poly  basic  acids;  it 
was  here  that  Stennonse  and  Anderson,  Bankineand 
J.  Thomson  made  some  of  their  finest  discoveries : 
and  it  was  here  that  Sir  William  Thomson  conducted 
his  physioo-matbematical  investigations,  and  invented 
those  exquisite  instruments,  valuable  alike  for 
ocean  telegraphy  and  for  scientific  use,  whioh  are 
among  the  finest  trophies  of  recent  science.  Nor 
must  the  names  of  Tennant,  Mackintosh,  Neilaon, 
Walter  Crum,  Young,  and  Napier  be  omitted,  who. 
with  many  others  in  this  place,  have  made  large  and 
valuable  additions  to  practical  i 


Voyages  of  Discovery. 

The  safe  return  of  the  Challenger,  after  an 
absence  of  three  and  a  half  years,  is  a  subject  of 
general  congratulation.  Our  knowledge  of  the 
varied  forms  of  animal  life,  and  of  the  remains  of 
animal  life,  whioh  occur,  it  is  now  known,  over  large 
tracts  of  the  bed  of  the  ocean,  is  chiefly  derived  from 
the  observations  made  in  the  Challenger  and  ia 
the  previous  deep-sea  expeditions  whioh  were 
organised  by  Sir  Wyville  Thomson  and  Dr. 
Carpenter.  The  physical  observations,  and  espe- 
cially those  on  the  temperature  of  the  ocean,  which 
were  systematically  conducted  throughout  the  whole 
voyage  of  the  Challenger,  have  already  supplied 
valuable  data  for  the  resolution  of  the  great  question 
of  ocean-currents.  Upon  this  question,  which  has 
been  discussed  with  singular  ability,  bnt  under 
different  aspects,  by  Dr.  Carpenter  ana  Mr.  CroD,  I 
cannot  attempt  here  to  enter ;  nor  will  I  venture  to 
forestall,  by  any  crude  analysis  of  my  own,  the 
narrative  which  Sir  W.  Thomson  has  kindly  under- 
taken to  give  of  his  own  achievements  and  of  those 
of  his  staff  during  their  lone  scientific  cruise. 

Another  expedition,  which  has  more  than  fulfilled 
the  expectations  of  the  public,  is  lieutenant 
Cameron's  remarkable  journey  across  the  continent 
of  Africa.  It  is  by  suoh  enterprises,  happily  con- 
ceived and  ably  executed,  that  we  may  hope  at  no 
distant  day  to  see  the  Arab  slave-dealer  replaced  by 
the  legitimate  trader,  and  the  depressed  populations 
of  Africa  gradually  brought  within  the  pale  of 
civilised  life. 

From  the  North  Polar  Expedition  no  intelligence 
has  been  received ;  nor  can  we  expect  for  some 
time  to  hear  whether  it  has  succeeded  in  the 
crowning  objeot  ot  Arctic  enterprise.  In  the 
opinion  of  many,  the  results,  scientific  or 
other,  to  be  gained  by  a  full  survey  of  the  Arctic 
regions  can  never  be  of  such  value  as  to  justify  the 
risk  and  cost  which  must  be  incurred.    Bat  it  is 
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not  by  cold  calculation!  of  this  kind  that  great  dis- 
oovenes  are  made  or  great  enterprises  achieved. 
There  ia  an  inward  and  irrepressible  impulse — in 
individuals  called  a  spirit  of  adventure,  in  nations  a 
spirit  of  enterprise— which  impels  mankind  forward 
to  explore  every  part  of  the  world  we  inhabit,  how- 
erer  inhospitable  or  difficult  of  aooass ;  and  if  the 
country  claiming  the  foremost  place  among  maritime 
nations  shrinks  from  an  undertaking  because  it  is 
perilous,  other  countries  will  not  be  slow  to  seize 
the  post  of  honour.  If  it  be  possible  for  man  to 
reach  the  poles  of  the  earth,  whether  north  or  south, 
the  feat  must  sooner  or  later  be  accomplished  j  and 
the  country  of  the  successful  adventurers  will  be 
thereby  raised  in  the  scale  of  nations. 

The  Transit  of  Venus. 

The  passage  of  Venus  over  the  sun's  diao  is  an 
erent  which  cannot  be  passed  OYer  without  notice, 
although  many  of  the  circumstances  connected  with 
it  hare  already  become  historical.  It  was  to  observe 
this  rare  astronomical  phenomenon,  on  the  occasion 
of  its  former  occurrence  in  1769,  that  Captain 
Cook's  memorable  voyage  to  the  Pacific  was  under- 
taken, in  the  course  of  which  he  explored  the  coast 
of  New  South  Wales,  and  added  that  great  country 
to  the  possessions  of  tne  British  Crown. 

As  the  transit  of  Venus  gives  the  most  exact 
method  of  calculating  the  distance  of  the  earth  from 
the  sun,  extensive  preparations  were  made  on  the 
last  occasion  for  observing  it  at  selected  stations — 
from  Siberia  in  northern  to  TCerguelen's  Land  in 
southern  latitudes.  The  great  maritime  Powers  vied 
with  each  other  to  turn  the  opportunity  to  the  best 
account ;  and  Lord  Lindsay  had  the  spirit  to  equip, 
at  his  own  expense,  the  most  complete  expedition 
which  left  the  shores  of  this  country.  Some  of  the 
moat  valuable  stations  in  southern  latitudes  were 
desert  islands,  rarely  free  from  mist  or  tempest, 
and  without  harbours  or  shelter  of  any  land.  The 
landing  of  the  instruments  was  in  many  cases 
attended  with  great  difficulty,  and  even  personal 
risk.  Photography  lent  its  aid  to  record  auto- 
matically the  progress  of  the  transit,  and  M.  Janssen 
contrived  a  revolving  plate,  by  means  of  which  from 
50  to  60  images  of  the  edge  of  the  sun  could  be  taken 
at  short  intervals  during  the  critical  periods  of  the 
phenomenon. 

The  observations  of  M.  Janssen  at  Nagasaki,  in 
Japan,  were  of  special  interest.  Looking  through 
a  violet-blue  glass  he  saw  Venus,  two  or  three 
minutes  before  the  transit  began,  having  the  appear- 
ance of  a  pale  round  spot  near  the  edge  of  the  sun. 
Immediately  after  contact  the  segment  of  the  planet's 
disc,  as  seen  on  the  face  of  the  snn,  formed  with 
what  remained  of  this  spot  a  complete  circle.  The 
pale  spot  when  first  seen  was,  in  short,  a  partial 
eclipse  of  the  solar  corona,  which  was  thus  proved 
beyond  dispute  to  be  a  luminous  atmosphere  sur- 
rounding the  sun.  Indications  were  at  the  same 
tune  obtained  of  the  existence  of  an  atmosphere 
around  Venus. 

The  mean  distance  of  the  earth  from  the  sun  was 
lontr  supposed  to  hare  been  fixed  within  a  very  small 
limit  of  error  at  about  95,000,000  miles.  The  accu- 
racy of  this  number  had  already  been  called  in 
question  on  theoretical  grounds  by  Hansen  and 
Leverrier,  when  Foucault,  in  1862,  decided  the 
question  by  an  experiment  of  extraordinary  delicacy. 
Taking  advantage  of  the  revolving  mirror,  with 
which  Wheatstono  had  some  time  before  enriched 
the  physical  sciences,  Foucault  succeeded  in  mea- 
suring the  absolute  velocity  of  light  in  space  by 
experiments  on  a  beam  of  light,  reflected  backwards 
and  forwards,  within  a  tube  of  little  more  than 
thirteen  feet  in  length.  Combining  the  result  thus 
obtained  with  what  is  called  by  astronomers  the 
constant  of  aberration,  Foucault  calculated  the 
distance  of  the  earth  from  the  sun,  and  found  it  to 
be  one-thirtieth  part,  or  about  3,000,000  miles,  less 
than  the  commonly-received  number.  This  conclu- 
sion has  lately  been  confirmed  by  M.  Cornu,  from 
a  new  determination  he  has  made  of  the  velocity  of 
light  according  to  the  method  of  Fizeau;  and  in 
complete  accordance  with  these  results  are  the  in- 
restigations  of  Leverrier,  founded,  on  a  comparison 
with  theory  of  the  observed  motions  of  the  sun  and 
of  the  planets  Venus  and  Mars.  It  remains  to  be 
seen  whether  the  recent  observations  of  the  transit 
of  Venus,  when  reduced,  will  be  sufficiently  con- 
cordant to  fix  with  even  greater  precision  the  true 
distance  Of  the  earth  from  the  sun. 

In  this  brief  reference  te  one  of  the  finest  results 
of  modern  science  I  have  mentioned  a  great  name 
whose  loss  England  has  recently  had  to  deplore, 
and  in  connection  with  it  the  name  of  nn  illustrious 

fihysicist  whose  premature  death  deprived  France,  a 
ew  years  ago,  of  one  of  her  brightest  ornaments — 
Wheats  tone  and  Foucault,  ever  to  be  remembered 
for  their  marvellous  power  of  eliciting,  like  Galileo 
and  Newton,  from  familiar  phenomena  the  highest 
truths  of  nature. 

Spectrum  Analysis— Aerolites. 
The  discovery  of  Huggins  that  some  of  the  fixed 
stars  are  moving  towards  and  others  receding  from 
Our  system  has  been  fully  confirmed  by  a  careful 
series  of  observations  lately  made  by  Mr.  Christie 
in  the  Observatory  of  Greeawich.    Mr.  Hoggins 


has  not  been  able  to  discover  any  indications  of  a 
proper  motion  in  the  nebulas ;  but  this  may  arise 
from  the  motion  of  translation  being  lees  than  the 
method  would  discover.  Few  achievements  in  the 
history  of  science  are  more  wonderful  than  the 
measurement  of  the  proper  motions  of  the  fixed 
stars,  from  observing  the  relative  position  of  two 
delicate  lines  of  light  in  the  field  of  the  telescope. 

The  observation  of  the  American  astronomer, 
Young,  that  bright  lines,  corresponding  to  the 
ordinary  lines  of  Fraunhofer  reversed,  may  be  seen 
in  the  lower  strata  of  the  solar  atmosphere  for  a 
few  moments  during  a  total  eclipse,  has  been  eon- 
firmed  by  Mr.  Stone,  on  the  occasion  of  the  total 
eclipse  of  the  snn  which  occurred  some  time  ago  in 
South  Africa.  In  the  outer  corona,  or  higher  regions 
of  the  sun's  atmosphere,  a  single  green  line  only 
was  seen,  the  same  which  had  been  already  de- 
scribed by  Young. 

I  can  here  refer  only  in  general  terms  to  the 
observations  of  Bosooe  and  Schuster  on  the  absorp- 
tion-bands of  potassium  and  sodium,  and  to  the  in- 
vestigations of  Lockyer  on  the  absorptive  powers  of 
metallic  and  metalloidal  vapours  at  different 
temperatures.  From  the  vapour  of  calcium  the 
latter  has  obtained  two  wholly  distinct  spectra — one 
belonging  to  a  low,  and  the  other  to  a  high  tempera- 
ture. Mr.  Lockyer  is  also  engaged  on  a  new  and 
greatly  extended  map  of  the  solar  spectrum. 

Spectrum  analysis  has  lately  led  to  the  discovery 
of  a  new  metal— -gallium — the  fifth  whose  presence 
has  been  first  indicated  by  that  powerful  agent. 
This  discovery  is  due  to  M.  Lecoq  de  Boisbaudran, 
already  favourably  known  by  a  work  on  the  applica- 
tion of  the  spectroscope  to  chemical  analysis. 

Our  knowledge  of  aerolites  has  of  late  years  been 
greatly  increased;  and  I  cannot  occupy  a  few 
moments  of  your  time  more  usefully  than  by  briefly 
referring  to  the  subject.  So  recently  as  1860  the 
most  remarkable  meteoric  fall  on  record,  not  even 
excepting  that  of  L' Aigle,  occurred  near  the  village 
of  New  Concord,  in  Ohio.  Oh  a  day  when  no  thunder- 
clouds were  visible,  loud  sounds  were  herd  resembl- 
ing claps  of  thunder,  followed  by  a  large  fall  of 
meteoric  stones,  some  of  which  were  distinctly  seen 
to  strike  the  -earth.  One  stone  above  50  pounds  in 
weight,  buried  itself  to  the  depth  of  two  feet  in  the 

Gound,  and  when  dngont  was  found  to  be  still  warm. 
1872  another  remarkable  meteorite,  at  first  seen 
as  a  brilliant  star  with  a  luminous  train,  burst  near 
Orvinio  in  Italy,  and  six  fragments  of  it  were  after- 
wards collected. 

Isolated  masses  of  metallic  iron,  or  rather  of  an 
alloy  of  iron  and  nickel,  similar  in  composition  and 
and  properties  to  the  iron  usually  diffused  in 
meteoric  stones,  have  been  found  here  and  there  on 
the  surface  of  the  earth,  some  of  large  size,  as  one 
described  by  Pallas,  which  weighed  about  two-thirds 
of  a  ton.  Of  the  meteoric  origin  of  these  masses  of 
iron  there  is  little  room  for  donbt,  at  though  no 
record  exists  of  their  fall.  Sir  Edward  Sabine, 
whose  life  has  been  devoted  with  rare  fidelity  to  the 
pursuit  of  science,  and  to  whose  untiring  efforts  tlds 
Association  largely  owes  the  position  it  now  occupies, 
was  the  pioneer  of  the  newer  discoveries  in  meteoric 
science.  Eight  and  fifty  years  ago  he  visited  with 
Captain  Boss  the  northern  shores  of  Baffin's  Bay, 
and  made  the  interesting  discovery  that  the  knife- 
blades  used  by  the  Esquimaux  in  the  vicinity  of  the 
Arctic  highlands  were  formed  of  meteoric  iron. 
This  observation  was  afterwards  fully  confirmed; 
and  scattered  blocks  of  meteoric  iron  have  been 
found  from  time  to  time  around  Baffin's  Bay.  But 
it  was  not  till  1870  that  the  meteoric  treasures  of 
Baffin's  Bay  were  truly  discovered.  In  that  year 
Nordenskiold  found,  at  a  part  of  the  shore  difficult  of 
approach  even  in  moderate  weather,  enormous  blocks 
of  meteoric  iron,  the  largest  weighing  nearly  twenty 
tons,  imbedded  in  a  ridge  of  basaltic  rock.  The 
interest  of  this  observation  is  greatly  enhanced  by 
the  circumstance  that  these  masses  of  meteoric  iron, 
like  the  basalt  with  which  they  are  associated,  do  not 
belong  to  the  present  geological  epoch,  but  must 
have  fallen  long  before  the  actual  arrangement  of 
land  and  sea,  existed — during,  in  short,  tne  middle 
Tertiary,  or  Miocene  period  of  Lyell.  The  meteoric 
origin  of  these  iron  masses  from  Ovifak  has  been 
called  in  question  by  Lawrence  Smith ;  and  it  is  no 
doubt  possible  that  they  may  have  been  raised  by 
upheaval  from  the  interior  of  the  earth.  I  have 
indeed  myself  shown  by  a  magneto-chemical  process 
that  metallic  iron,  in  particles  so  fine  that  they  have 
never  yet  been  actually  seen,  is  everywhere  diffused 
through  the  Miocene  basalt  of  Slieve  Mish  in  Antrim, 
and  may  likewise  be  discovered  by  careful  search  in 
almost  all  igneous  and  in  many  metamorphio  rooks. 
These  observations  have  since  been  verified  by  Beuss 
in  the  case  of  the  Bohemian  basalts.  But,  as  regards 
the  native  iron  of  Ovifak,  the  weight  of  evidence 
appears  to  be  in  favour  of  the  conclusion,  of  which 
M.  Daubree,  after  a  careful  discussion  of  the  subject, 
has  arrived— that  it  is  really  of  meteoric  origin. 
This  Ovifak  iron  is  also  remarkable  from  containing 
a  considerable  amount  of  carbon,  partly  combined 
with  the  iron,  partly  diffused  through  the  metallic 
mass  in  a  form  resembling  coke.  In  connection  with 
this  subject  I  must  refer  to  the  able  and  exhaustive 
memoirs  of  Maskelyne  on  the  Busti  and  other 


aerolites,  to  the  discovery  of  vanadium  by  B.  Apjohn 
in  a  meteoric  iron,  to  the  interesting  observations  of 
Sorby,  and  to  the  researches  of  Daubree,  Wdhler, 
Lawrence  Smith,  Tsohermak,  and  others. 

Meteorology. 

The  important  services  which  the  Kew  Observatory 
has  rendered -to  meteorology  and  to  solar  physics 
have  been  fully  recognised ;  and  Mr.  Gassiot  has  had 
the  gratification  of  witnessing  the  final  success  of  his 
long  and  noble  efforts  to  place  this  observatory  upon 
a  permanent  footing.  A  physical  observatory  for 
somewhat  similar  objects,  but  on  a  larger  scale,  is  in 
course  of  erection,  under  the  guidance  of  M.  Janssen, 
at  Fontenay  in  France,  and  others  are  springing  up 
or  already  exist  in  Germany  and  Italy.  It  is 
earnestly  to  be  hoped  that  this  country  will  not  lag 
behind  in  providing  physical  observatories  on  a  scale 
worthy  of  the  nation  and  commensurate  with  the 
importance  of  the  object  On  this  question  I  can- 
not do  better  than  refer  to  the  high  authority  of  Dr. 
Balfour  Stewart,  and  to  the  views  he  expressed  is 
his  able  address  last  year  to  the  Physical  Section. 

Weather  telegraphy,  or  the  reporting  by  telegraph 
the  state  of  the  weather  at  selected  stations  to  a 
central  office,  so  that  notice  of  the  probable  approach 
of  storms  may  be  given  to  the  seaports,  has  become 
in  this  country  an  organised  system  ;  and  consider- 
ing the  little  progress  meteorology  has  made  as  a 
science,  the  results  may  be  considered  to  be  on  the 
whole  satisfactory.  Of  the  warnings  issued  of  late 
years,  four  out  of  five  were  justified  by  the 
occurrence  of  galea  or  strong  winds.  Few  storms 
occurred  for  which  no  warnings  had  been  given  ;  but 
unfortunately  among  these  were  some  of  the  heaviest 
gales  of  the  period.  The  stations  from  whioh  daily 
reports  are  sent  to  the  Meteorological  Office  in  London 
embrace  the  whole  coast  of  Western  Europe,  includ- 
ing the  Shetland  Isles.  It  appears  that  atmospherio 
disturbances  seldom  cross  the  Atlantic  without 
being  greatly  altered  in  character,  and  that  the  origin 
of  most  of  our  storms  lies  eastward  of  the  longitude 
of  Newfoundland. 

As  regards  the  velocity  of  the  wind,  the  cup- 
anemometer  of  Dr.  Robinson  has  fully  realised  the 
expectations  of  its  discoverer  ;  and  the  venerable 
astronomer  of  Armagh  has  been  engaged  during  the 
past  summer,  with  all  the  ardour  of  youth,  in  a 
course  of  laborious  experiments  to  determine  the 
constants  of  bis  instrument.  From  seven  years' 
observations  at  the  Observatory  of  Armagh,  he  has 
fonnd  that  the  mean  velocity  of  the  wind  is  greatest 
in  the  8.S.W.  octant,  and  least  in  the  opposite  one, 
and  that  the  amount  of  wind  attains  a  maximum  in 
January,  after  whioh  it  steadily  decreases,  with  one 

aht  exception,  till  July,  augmenting  again  till  the 
of  the  year. 

Eleotricity  and  Magnetism. 
Passing  to  the  subject  of  electricity,  it  is  with 
pleasure  that  I  have  to  announce  the  failure  of  a 
recent  attempt  to  deprive  Oerstedt  of  his  great  dis- 
covery. It  is  gratifying  thus  to  find  high  reputa- 
tions vindicated,  and  names  which  all  men  love  to 
honour  transmitted  with  undiminished  lustre  to 
posterity.  At  a  former  meeting  of  this  Association, 
remarkable  for  an  unusual  attendance  of  dis- 
tinguished foreigners,  the  central  figure  was  Oerstedt. 
On  that  occasion  Sir  John  Herschel  in  glowing 
language  compared  Oerstedt's  discovery  to  the 
blessed  dew  of  heaven  whioh  only  the  master-mind 
could  draw  down,  but  whioh  it  was  for  others  to  turn 
to  account  and  use  for  the  fertilisation  of  the  earth. 
To  Franklin,  Vorta,  Coulomb,  Oerstedt,  Ampere. 
Faraday,  See  beck,  and  Ohm  are  due  the  fundamental 
discoveries  of  modern  electricity — a  science  whose 
applications  in  Davy's  hands  led  to  grander  results 
than  alchemist  ever  dreamed  of,  and  in  the  hands 
of  others  (smong  whom  Wheststone,  Morse,  and 
Thomson  occupy  the  foremost  place)  to  the  marvels 
of  the  electric  telegraph.  When  we  proceed  from 
the  actual  phenomena  of  electricity  to  the  molecular 
conditions  upon  which  those  phenomena  depend,  we 
are  confronted  with  questions  as  recondite  as  any 
with  which  the  physicist  has  bad  to  deal,  but 
towards  the  solution  of  which  the  researches  of 
Faraday  have  contributed  the  most  precious 
materials.  The  theory  of  electrical  and  magnetic 
action  occupied  formerly  the  powerful  minds  of 
Poisson,  Green,  and  Gauss  ;  and  among  the  living  it 
will  surely  not  be  invidious  to  cite  the  names  of 
Weber,  Helmholts,  Thomson,  and  Clerk  Maxwell. 
The  work  of  the  latter  on  electricity  is  an  original 
essay  worthy  in  every  way  of  the  great  reputation 
and  of  the  clear  and  far-seeing  intellect  of  its  author. 

Among  recent  investigations  I  must  refer  to  Pro- 
fessor Tail's  discovery  of  consecutive  neutral  points 
in  certain  thermo-electric  junctions,  for  which  be 
was  lately  awarded  the  Keith  prise.  This  discovery 
has  been  the  result  of  an  elaborate  investigation  of 
the  properties  of  thermo-electric  currents,  and  is 
specially  interesting  in  reference  to  the  theory  of 
dynamical  eleotricity.  Nor  can  I  omit  to  mention 
the  very  interesting  and  original  experiments  of  Dr. 
Kerr  on  the  dielectric  state,  from  which  it  appears 
that  when  electricity  of  high  tension  is  passed 
through  dielectrics,  a  change  of  molecular  arrange- 
ment occurs,  slowly  in  the  case  of  solids,  quickly  in 

Digitized  by  VjOOg  IC 


662 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  598. 


Snrr.  8. 1876. 


the  cue  of  liquids,  and  that  the  lines  of  electric  force 
are  in  some  eases  lines  of  compression,  in  other  oases 
lines  of  extension. 

Of  the  many  discoveries  in  physical  science  dne 
to  Sir  William  Grove,  the  earliest  and  not  the  least 
important  is  the  battery  whioh  bears  his  name,  and 
is  to  this  day  the  most  powerful  of  all  roltaio  ar- 
rangements ;  but  with  a  drove's  battery  of  50  or 
even  100  oells  in  rigorous  notion,  the  spark  will  not 
pass  through  an  appreciable  distance  of  oold  air. 
By  using  a  very  large  number  of  oells,  carefully 
insulated  and  charged  with  water,  Mr.  Gassiot  suc- 
ceeded in  obtaining  a  short  spark  through  air  ;  and 
lately  De  La  Bue  and  Muller  have  constructed  a 
large  c  hlo rid  e-of-*ilver  battery  giving  freely  sparks 
through  oold  air,  which,  when  a  column  of  pure 
water  is  interposed  in  the  circuit,  accurately  re- 
semble those  of  the  common  electrical  machine. 
The  length  of  the  spark  increasing  nearly  as  the 
square  of  the  number  of  oells.  it  has  been  calculated 
that  with  100,000  element*  of  this  battery  the  dis- 
charge should  take  place  through  a  distance  of  no 
Ires  than  eight  feet  in  air. 

Light  and  Optica — The  Loan  Collection. 

In  the  solar  beam  we  have  an  agent  of  surpassing 
power,  the  investigation  of  whose  properties  by 
Newton  forms  an  epoch  in  the  history  of  experi- 
mental scienoe  scarcely  less  important  than  the  dis- 
covery of  the  law  of  gravitation  in  the  history  of 
physical  astronomy.  Three  actions  characterise 
the  solar  beam,  or,  indeed,  more  or  leu  that  of  any 
luminous  body— the  heating,  the  physiological,  and 
the  chemical.  In  the  ordinary  solar  beam  we  oan 
modify  the  relative  amount  of  these  notions  by 
passing  it  through  different  media,  and  we  oan  thus 
have  luminous  rays  with  little  heating  or  little 
chemical  action.  In  the  cue  of  the  moon's  rays  it 
required  the  highest  skill  on  the  part  of  Lord  Bosse, 
even  with  all  the  resources  of  the  observatory  of 
Parsonstown,  to  investigate  their  heating  properties, 
and  to  show  that  the  surface  of  our  satellite  facing 
the  earth  passu,  during  every  lunation,  through  a 
greater  range  of  temperature  than  the  difference 
between  the  freezing  and  boiling  points  of  water. 

But  if,  instead  of  taking  an  ordinary  ray  of  light, 
we  analyse  it  as  Newton  did  by  the  prism,  ana 
isolate  a  very  fine  line  of  the  spectrum  (theoretically 
a  line  of  infinite  tenuity),  that  is  to  sav,  if  we  take 
a  ray  of  definite  refrangibility,  it  will  be  found  im- 
pouible  by  screens  or  otherwise  to  alter  its  pro- 
perties. It  wu  his  clear  perception  of  the  truth 
of  this  principle  that  lod  Stokes  to  his  great  dis- 
covery of  the  cause  of  epipolic  dispersion,  in  whioh  he 
showed  that  many  bodies  had  the  power  of  absorb- 
ing dark  rays  of  high  refrangibility  and  of  emitting 
them  u  luminous  rays  of  lower  refrangibility — 
of  absorbing,  in  short,  darkness  and  of  emit, 
ting  it  u  ligbt.  It  is  not,  indeed,  an  easy  matter  in 
all  cues  to  say  whether  a  given  effect  is  due  to 
the  action  of  heat  or  light ;  and  the  question  which 
of  these  forces  is  the  efficient  agent  in  causing  the 
motion  of  the  tiny  discs  in  Crookes's  radiometer, 
has  given  rise  to  a  good  deal  of  discussion.  The 
answer  to  this  question  involves  the  same  principles 
u  those  by  which  the  image  traced  on  the  daguerreo- 
pe  plate,  or  the  decomposition  of  carbonic  acid  by 
e  leaves  of  plants, 'is  referred  to  the  action  of  light 
and  not  of  heat ;  and  applying  these  principles  to 
the  experiments  made  with  the  radiometer,  the 
weight  of  evidence  appears  to  be  in  favour  of  the 
i  iew  that  the  repulsion  of  the  blackened  surfaces  of 
the  discs  is  due  to  a  thermal  reaction  occurring  in  a 
highly  rarefied  medium.  I  have  myself  bad  the 
pleasure  of  witnessing  many  of  Mr.  Crookes's  experi- 
ments, and  I  cannot  sufficiently  express  my  admira- 
tion of  the  care  and  skill  with  whish  he  has  pursued 
this  investigation.  The  remarkable  repulsions  he 
has  observed  in  the  most  perfect  vacua  hitherto 
attained  are  interesting,  not  only  u  having  led  to 
the  construction  of  a  beautiful  instrument,  but  u 
being  likely,  when  the  subject  is  folly  investigated, 
to  give  valuable  data  for  the  theory  of  molecular 
actions. 

A  singular  property  of  light,  discovered  a  short 
time  ago  by  Mr.  Willoughby  Smith,  is  its  power  of 
diminishing  the  electrical  resistance  of  the  element, 
selenium.  This  property  has  been  ascertained  to 
belong  chiefly  to  the  luminous  rays  on  the  red  side 
of  the  spectrum,  being  nearly  absent  in  the  violet  or 
more  refrangible  rays  and  also  in  heat-rays  of  low 
refrangiblity.  The  recent  experiments  of  Prof.  Q. 
W.  Adams  have  fully  established  the  accuracy  of 
the  remarkable  observation,  first  made  by  Lord 
Bosse,  that  the  action  appeared  to  vary  inversely  as 
the  simple  distance  of  the  illuminating  source. 
_  Switzerland  sent,  some  years  ago,  u  its  representa- 
tive to  this  country  the  celebrated  De  la  Bive,  whose 
scientific  life  formed  lately  the  subject  of  an  eloquent 
iloge  from  the  pen  of  M.  Dumas.  On  this  occasion 
we  have  to  welcome,  in  General  Menabrea,  a  distin- 
guished representative  both  of  the  kingdom  of  Italy 
and  of  Italian  science.  His  great  work  on  the 
determination  of  the  pressures  and  tensions  in  an 
elastic  system  is  of  too  abstruu  a  character  to  be 
discussed  in  this  address  ;  but  the  principle  it  con- 
tains may  be  briefly  stated  in  the  following  words  : — 
"  When  an  elastic  system  places  itself  in  equilibrium 


under  the  notion  of  external  forces,  the  work 
developed  by  the  internal  forces  is  a  minimum." 
General  Menabrea  has,  however,  other  and  special 
claims  upon  us  here,  u  the  friend  to  whom  Babbage 
entrusted  the  task  of  making  known  to  the  world 
the  principles  of  his  analytical  machine — a  gigantic 
conception,  the  effort  to  realise  which,  it  is  known, 
wu  one  of  the  chief  objects  of  Babbage' sdater  life. 
The  latest  development  of  this  conception  is  to  be 
found  in  the  mechanical  integrator  of  Prof.  J. 
Thomson,  in  whioh  motion  is  transmitted,  according 
to  a  new  kinematic  principle,  from  a  disc  or  cone  to 
a  cylinder  through  the  intervention  of  a  loose  ball, 
and  in  Sir.  W.  Thomson's  machine  for  the  mechani- 
cal integration  of  differential  equations  of  the 
second  order.  In  the  exquisite  tidal  machine  of  the 
latter  we  have  an  instrument,  by  menu  of  whioh 
the  height  of  the  tide  at  a  given  port  can  be 
accurately  predicted  for  all  times  of  the  day  and 
night. 

The  attraction-meter  of  Siemens  is  an  instrument 
of  great  delicacy  for  measuring  horizontal  attrac- 
tions, whioh  it  is  proposed  to  use  for  reoording  the 
attractive  influences  of  the  sua  and  moon,  upon 
whioh  the  tides  depend.  The  bathometer  of  the 
same  able  physicist  is  another  remarkable  instru- 
ment, in  which  the  constant  force  of  a  spring  is 
opposed  to  the  variable  pressure  of  a  column  of 
mercury.  By  an  easy  observation  of  the  bathometer 
on  shipboard,  the  depth  of  the  sea  may  be  approxi- 
mately ascertained  without  the  use  of  a  sounding- 
line. 

The  Loan  Exhibition  of  Apparatus,  at  Kensing- 
ton, has  been  a  complete  success,  and  cannot  fail 
to  be  useful,  both  in  extending  a  knowledge  of 
scientific  subjects ,  and  in  promoting  scientific  research 
throughout  the  country.  Unique  in  character,  but 
most  interesting  and  instructive,  this  exhibition  will, 
it  is  to  be  hoped,  be  the  precursor  of  a  permanent 
museum  of  scientific  objects,  whioh,  like  the  present 
exhibition,  shall  be  a  record  of  old  u  well  as  a 
representation  of  new  inventions. 

The  Physical  and  Chemical  Sciences. 

It  is  often  difficult  to  draw  a  distinet  line  of  separa- 
tion between  the  physical  and  ohemical  scienoes  ;  and 
it  is  perhaps  doubtful  whether  the  division  is  not 
really  an  artificial  one.  The  chemist  cannot, 
indeed,  make  any  large  advance  without  having  to 
deal  with  physical  principles ;  and  it  is  to  Boyle, 
Dalton,  Gay-Lussac,  and  Graham,  that  we  owe  the 
discovery  of  the  mechanical  laws  which  govern  the 

Eroperties  of  gases  and  vapours.  Some  of  these 
kws  have,  of  late,  been  made  the  subject  of  search- 
ing inquiry,  whioh  hu  fully  confirmed  their  accuracy, 
when  the  body  under  examination  approaches 
to  what  hu  not  inaptly  been  designated  the 
ideal  gaseous  state.  But  when  gases  are  examined 
under  varied  conditions  of  pressure  and  tem- 
perature, it  is  onnd  that  these  laws  are 
only  particular  cues  of  mora  general  laws,  and 
that  the  laws  of  the  gaseous  state,  u  it  exists  in 
nature,  although  they  may  be  enunciated  in  a  precise 
and  definite  form,  are  very  different  from  the 
simple  expressions  which  apply  to  the  ideal  condition. 
The  new  laws  become  in  their  turn  inapplicable  when 
from  the  gaseous  state  proper  we  pus  to  thou  in- 
termediate conditions  which,  it  has  been  Bhown,  link 
with  unbroken  continuity  the  gaseous  and  liquid 
states.  As  we  approach  the  liquid  state,  or  even 
when  we  reach  it,  the  problem  beoomes  more  com- 
plicated ;  but  its  solution  even  in  these  cases  will,  it 
may  confidently  be  expected,  yield  to  the  powerful 
means  of  investigation  we  now  possess. 

Among  the  more  important  researches  made  of 
late  in  physical  chemistry  I  may  mention  those  of 
F.  Weber  on  the  specific  heat  of  carbon  and  the  allied 
elements,  of  Berthelot  on  thermo-obemistry,  of 
Bunun  on  spectrum  analysis,  of  Wullner  on  the 
band  and  line-spectra  of  the  gases,  and  of  Guthrie  on 
the  oryohydrates. 

Cosmieal  chemistry  is  a  science  of  yesterday ; 
and  yet  it  already  abounds  in  facts  of  the  highest 
interest.  Hydrogen,  which,  if  the  absolute  zero  of 
the  physicist  does  not  bar  the  way,  we  may  hope 
yet  to  see  in  the  metal lio  form,  appears  to  be 
everywhere  present  in  the  universe.  It  exists  in 
enormous  quantity  in  the  solar  atmosphere,  and  it 
hu  bun  discovered  in  the  atmospheres  ef  the 
fixed  stars.  It  is  present,  and  is  the  only  known 
element  of  whose  presence  we  are  certain,  in  thou 
vast  shuts  of  ignited  gas  of  whioh  the  nebula 
proper  are  composed.  Nitrogen  is  also  widely 
diffused  among  the  stellar  bodies,  and  carbon  has 
been  discovered  in  more  than  one  of  the  comets. 
On  the  other  hand,  a  prominent  line  in  the  spec- 
trum of  the  Aurora  Boreal  is  hu  not  bun  identi- 
fied with  that  of  any  known  element ;  and  the 
question  may  be  asked : — Does  a  new  element,  in 
a  highly  rarefied  state,  exist  in  the  upper  regions  of 
our  atmosphere?  or  are  we  with  Angstrom  to  attri- 
bute this  line  to  a  fluorescent  or  phosphorescent 
light  produced  by  the  electrical  discharge  to  which 
the  aurora  is  dueP  This  question  awaits  further 
observations  before  it  can  be  definitely  settled,  u 
does  also  that  of  the  source  of  the  remarkable 
green  line  which,  is  everywhere  conspicuous  in  the 
solar  corona. 


I  must  here  pause  for  a  moment  to  pay  a  pass- 
ing tribute  to  the  memory  of  Angstrom,  whose 
great  work  on  the  solar  spectrum  will  always 
remain  as  one  of  the  finest  monuments  of  the 
science  of  our  period.  The  influence,  indeed,  which 
the  labours  of  Angstrom  and  of  Kirehhoff  have 
exerted  on  the  most  interesting  portion  of  later 
physic*  oan  scarcely  be  exaggerated ;  and  it  may 
be  truly  said  that  there  are  few  men  whose  less 
will  be  longer  felt  or  more  deeply  deplored  than 
that  of  the  illustrious  astronomer  of  Upsala. 

I  cannot  pursue  this  subjeot  further,  nor  refer 
to  the  other  terrestrial  elements  which  are  present 
in  the  solar  and  stellar  atmospheres  Among  the 
many  elements  that  make  np  the  ordinary  aerolite, 
not  one  hu  been  discovered  which  does  not  occur 
upon  this  earth.  On  the  whole  we  arrive  at  the 
grand  conclusion  that  this  mighty  universe  b 
chiefly  built  up  of  the  same  materials  u  the  globe 
we  inhabit. 

Scienoe  and  Industry. 
In  the  application  of  scienoe  to  the  useful  pur- 
poses of  life,  chemistry  and  mechanics  have  ran  an 
honourable  race.  It  wu  in  the  valley  of  the  Clyde 
that  the  chief  industry  of  this  country  received, 
within  the  memory  of  many  here  present,  an  extra- 
ordinary impulse  from  the  application  by  Netlson 
of  the  hot  blast  to  the  smelting  of  iron.  The 
Bessemer  steel  process  and  the  regenerative  furnace 
of  Siemens  are  later  applications  of  high  scientific 
principles  to  the  same  industry.  But  there  La 
ample  work  yet  to  be  done.  The  fuel  consumed 
in  the  manufacture  of  iron,  u,  indeed,  in  every 
furnace  where  coal  is  used,  is  greatly  iu  excess  of 
what  theory  indicates  ;  and  the  clouds  of  smoke 
whioh  darken  the  atmosphere  of  our  manufacturing 
towns,  and  even  of  whole  districts  of  country,  are 
a  clear  indication  of  the  waste,  but  only  of  a  small 
portion  of  the  waste,  arising  from  im perfect  com- 
bustion. The  depressing  effect  of  this  atmosphere 
upon  the  working  population  can  scarcely  be  over- 
rated. Their  pale,  I  had  almost  said  etiolated, 
faces  are  a  sure  indication  of  the  absence  of  the 
vivifying  influence  of  the  solar  rays,  so  essential 
to  the  maintenance  of  vigorous  health.  The  chemist 
can  furnish  a  simple  test  of  this  state  of  the  atmo- 
sphere, in  the  absence  of  ozone,  the  active  form  of 
oxygen,  from  the  air  of  our  large  towns.  At  some 
future  day  the  efforts  of  idnoe  to  isolate,  by  a 
cheap  and  available  process,  the  oxygen  of  the  air 
for  industrial  purposes  may  be  rewarded  with 
success.  The  effect  of  such  a  discovery  would  be 
to  reduce  the  consumption  of  fuel  to  a  fractional 

Crt  of  its  present  amount ;  and  although  the  car- 
nio  acid  would  remain,  the  smoke  and  carbonic 
oxide  would  disappear.  But  an  abundant  supply  of 
pure  oxygen  is  not  now  within  our  reach ;  and  in 
the  mean  time  may  I  venture  to  suggest  that  in 
many  localities  the  waste  products  of  the  furnace 
might  be  carried  off  to  a  distance  from  the  buy 
human  hive  by  a  few  horizontal  flues  of  large  dimen- 
sions, terminating  in  lofty  chimneys  on  a  hillside  or 
distant  plain  ?  A  system  of  this  kind  hu  long  been 
employed  at  the  mercurial  mines  of  Idria,  and  in 
other  smelting  works  where  noxious  vapours  are 
disengaged.  With  a  little  care  in  the  arrangements, 
the  smoke  would  be  wholly  deposited,  as  flue-dust  er 
soot,  in  the  horizontal  galleries,  and  would  be  avail- 
able for  the  use  of  the  agriculturist. 

The  future  historian  of  organic  chemistry  wQl 
have  to  record  a  succession  of  beneficent  triumphs, 
in  whioh  the  efforts  of  science  have  led  to  results  of 
the  highest  value  to  the  well-being  of  man.  The  dis- 
covery of  quinine  hu  probably  saved  more  human 
life,  with  the  exception  of  that  of  vaccination,  than 
any  discovery  of  any  age  ;  and  he  who  sneoseds  in 
devising  an  artificial  method  of  preparing  it  will  be 
truly  a  benefactor  of  the  race.  Not  the  least  valu- 
able, u  it  hu  bun  one  of  the  most  successful,  of 
the  works  of  our  Government  in  India,  hu  been  the 
planting  of  the  cinchona-tree  on  the  slopes  of  the 
Himalaya.  As  artificial  methods  are  discovered  one 
by  one,  of  preparing  the  proximate  principles  of  the 
useful  dyes,  a  temporary  derangement  of  industry 
occurs,  but  in  the  end  the  waste  materials  of  our 
manufactures  set  free  large  portions  of  the  soil  for 
the  production  of  human  food. 

The  ravages  of  insects  hu  ever  been  the  terror  of 
the  agriculturist,  and  the  injury  they  inflict  is  often 
incalculable.  An  enemy  of  this  class,  carried  over 
from  America,  threatened  lately  with  ruin  some  of 
the  finest  vine  districts  in  the  south  of  France.  The 
occasion  hu  called  for  a  chemist  of  high  renown ; 
and  in  a  classical  memoir  recently  published,  M. 
Dumu  appears  to  have  resolved  the  difficult  problem. 
His  method,  although  immediately  applied  to  the 
Phylloxera  of  the  vine,  is  a  general  one,  and  will 
no  doubt  be  found  serviceable  in  other  cases.  In 
the  apterous  state  the  Phylloxera  attacks  the  roots 
of  the  plant;  and  the  most  efficacious  method 
hitherto  known  of  destroying  it  hu  been  to  inun- 
date the  vineyard.  After  a  long  and  patient  investi- 
gation, M.  Dumas  hu  discovered  that  the  sulpho- 
oar bonate  of  potassium,  in  dilute  solution,  fulfils 
every  condition  required  from  an  insecticide,  destroy- 
ing the  insect  without  injuring  the  plant.  The 
process  requires  time  and  patience ;  bat  the  trials 
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in  the  vineyard  have  fully  confirmed  the  experiments 
of  the  laboratory. 

The  application  of  artificial  cold  to  practical  pur- 
poses is  rapidly  extending ;  and,  with  the  improve- 
ment of  the  ice-machine,  the  influence  of  this  agent 
upon  our  supply  of  animal  food  from  distant  coun- 
tries will  undoubtedly  be  immense.  The  ice-machine 
is  already  employed  in  paraffin-works  and  in  large 
breweries  ;  and  the  curing  or  salting  of  meat  is  now 
largely  conducted  in  vast  chambers,  maintained 
throughout  the  summer  at  a  constant  temperature 
by  a  thick  covering  of  ice. 

I  have  now  completed  this  brief  review,  rendered 
difficult  by  the  abundance,  not  by  the  lack  of  mate- 
rials. Even  confining  our  attention  to  the  few 
branches  of  science  upon  which  I  have  ventured  to 
touch,  and  omitting  altogether  the  whole  range  of 
pore  chemistry,  it  is  with  regret  that  I  find  myself 
constrained  to  make  only  a  simple  reference  to  the 
important  work  of  Cayley  on  the  Mathematical 
Theory  of  Isomers,  and  to  elaborate  memoirs  which 
have  recently  appeared  in  Germany  on  the  reflection 
of  heat  and  light  rays,  and  on  the  specific  heat  and 
conducting -power  of  gases  for  heat,  by  Knoblauch, 
E.  Wiedemann,  Winkelmann,  and  Buff. 

Science  in  England  and  the  Universities. 

The  decline  of  science  in  England  formed  the 
theme,  fifty  years  ago,  of  an  elaborate  essay  by  Bab- 
bage  ;  but  the  brilliant  discoveries  of  Faraday  soon 
after  wiped  off  the  reproach.  I  will  not  venture  to 
say  that  the  alarm  which  has  lately  arisen,  here  and 
elsewhere,  on  the  same  subject  will  prove  to  be 
equally  groundless.  The  duration  of  every  great 
outburst  of  human  activity,  whether  in  art,  in  lite- 
rature, or  in  science,  has  always  been  short,  and 
experimental  science  has  made  gigantic  advances 
during  the  lost  three  centuries.  The  evidence  of 
any  great  failure  is  not,  however,  very  manifest,  at 
least  in  the  physical  sciences.  The  journal  of  Pog- 
gendorff,  which  has  long  been  a  faithful  record  of 
the  progress  of  physical  research  throughout  the 
world,  shows  no  signs  of  flagging  ;  and  the  Jubel- 
band  by  which  Germany  celebrated  the  fiftieth  year 
of  Poggendorff's  invaluable  services  was  at  the 
same  time  an  ovation  to  a  scientific  veteran,  who 
has  perhaps  done  more  than  any  man  living  to  en- 
courage the  highest  forms  of  research,  and  a  proof 
that  in  Northern  Europe  the  physical  sciences  con- 
tinue to  be  ably  and  actively  cultivated.  If  in 
chemistry  the  case  is  somewhat  weaker,  the  explana- 
tion, at  least  in  this  country,  is  chiefly  to  be  found 
in  the  demand  on  the  part  of  the  public  for  profes- 
sional aid  from  many  of  our  ablest  chemists. 

But  whatever  view  be  taken  of  the  actual  condi- 
tion of  scientific  researoh,  there  can  be  no  doubt  that 
it  is  ljoth  the  duty  and  the  interest  of  the  country  to 
encourage  a  pursit  so  enuobling  in  itself,  and  fraught 
with  such  important  consequences  to  the  well-being 
of  the  community.  Nor  is  there  any  question  in 
which  this  Association,  whose  special  aim  is  the  ad- 
vancement of  science,  can  take  a  deeper  interest. 
The  public  mind  has  also  been  awakened  to  its  im- 
portance, and  is  prepared  to  aid  iu  carrying  out  any 
proposal  which  offers  a  reasonable  prospect  of  ad- 
vantage. 

In  its  recent  phase  the  question  of  scientific  re- 
search has  been  mixed  up  with  contemplated  changes 
in  the  great  universities  of  England,  and  particularly 
in  the  University  of  Oxford.  The  national  interests 
involved  on  all  sides  are  immense,  and  a  false  step 
once  taken  may  bo  irretrievable.  It  is  with  diffidence 
that  I  now  refer  to  the  subject,  even  after  having 
{riven  to  it  the  most  anxious  and  careful  considera- 
tion. 

As  regards  the  higher  mathematics,  their  cultiva- 
tion has  hitherto  been  chiefly  confined  to  the  Univer- 
sities of  Cambridge  and  Dublin,  and  two  great 
mathematical  schools  will  probably  be  sufficient  for 
the  kingdom.  The  case  of  the  physical  and  natural 
sciences  is  different,  and  they  ought  to  be  cultivated 
in  the  largest  and  widest  sense  at  every  complete 
university.  Nor,  in  applying  this  remark  to  the 
English  universities,  must  we  forget  that  if  Cam- 
bridge was  the  alma  mater  of  Newton  and  Caven- 
dish, Oxford  gave  birth  to  the  Boyal  Society.  The 
ancient  renown  of  Oxford  will  surely  not  suffer, 
while  her  material  position  cannot  fail  to  be 
strengthened,  by  the  expansion  of  scientific  studies 
and  the  encouragement  of  scientific  research 
within  her  walls.  Nor  ought  such  a  proposal  to  bo 
regarded  as  in  any  way  hostile  to  the  literary  studies, 
and  especially  to  the  ancient  classical  studies,  which 
have  always  been  so  carefully  cherished  at  Oxford. 
If,  indeed,  there  were  any  such  risk,  few  would 
hesitate  to  exclaim — let  science  shift  elsewhere  for 
herself,  and  let  literature  and  philosophy  find  shelter 
in  Oxford  \  But  there  is  no  ground  for  any  such 
anxiety.  Literature  and  science,  philosophy  and 
art,  when  properly  cultivated,  far  from  opposing, 
will  mutually  aid  one  another.  There  will  be  ample 
room  for  all,  and,  by  judicious  arrangements,  all 
tray  receive  the  attention  they  deserve. 

A  University,  or  Studium  Generale,  ought  to 
embrace  in  its  arrangements  the  whole  circle  of 
studies  which  involve  the  material  interests  of 
society  as  well  as  those  which  cultivate  intellectual 
refinement.    The  industries  of  the  country  should 


look  to  the  nniversities  for  the  development  of  the 
principles  of  applied  as  well  as  of  abstract  science  ; 
and  in  this  respect  no  institutions  have  ever  had  so 
grand  a  possession  within  easy  reach  as  have  tne 
universities  of  England  at  this  conjuncture,  if  only 
they  have  the  courage  to  seize  it.  With  their  his- 
toric reputation,  their  collegiate  endowments,  their 
commanding  influence,  Oxford  and  Cambridge  should 
continue  to  be  all  that  they  now  are  ;  but  they 
should,  moreover,  attract  to  their  lecture-halls  ana 
working  cabinets  students  in  large  numbers  prepar- 
ing for  the  higher  industrial  pursuits  of  the  country. 
The  great  physical  laboratory  in  Cambridge,  founded 
and  equipped  by  the  noble  representative  of  the 
House  of  Cavendish,  has  in  this  respect  a  peculiar 
significance,  and  is  an  important  step  in  the  direction 
I  have  indicated.  But  a  small  number  only  of  those 
for  whom  this  temple  of  science  is  designed  are  now 
to  be  found  in  Cambridge.  It  remains  for  the  uni- 
versity to  perform  its  part,  and  to  widen  its  portals 
so  that  the  nation  at  large  may  reap  the  advantage 
of  this  well-timed  foundation. 

If  the  universities,  in  accordance  with  the  spirit 
of  their  statutes,  or  at  least  of  ancient  usage,  would 
demand  from  the  candidates  for  some  of  the  higher 
degrees  proof  of  original  powers  of  investigation, 
they  would  give  an  important  stimulus  to  the  culti- 
vation of  science.  The  example  of  many  Continental 
universities,  and  among  others  of  the  venerable 
Uuiversity  of  Leyden,  may  here  be  mentioned.  Two 
proof  essays  recently  written  for  the  degree  of  Doctor 
of  Science  in  Leyden,  one  by  Van  der  Waals,  the 
other  by  Lorenz,  are  works  of  unusual  merit ;  and 
another  pupil  of  Professor  Rijke  is  now  engaged  in 
an  elaborate  experimental  research  as  a  qualification 
for  the  same  degree. 

The  Endowment  of  Besearoh. 

The  endowment  of  a  body  of  scientific  men  devoted 
exclusively  to  original  research,  without  the  duty  of 
teaching  or  other  occupation,  has  of  late  been 
strongly  advocated  in  this  country ;  and  M.  Fremy 
has  given  the  weight  of  his  high  authority  to  a  some- 
what similar  proposal  for  the  encouragement  of 
research  in  France.  I  will  not  attempt  to  discuss 
the  object  as  a  national  question,  the  more  so  as  after 
having  given  the  proposal  the  most  careful  consi- 
deration in  my  power,  and  turned  it  round  on  every 
side,  I  have  failed  to  discover  how  it  could  be  worked 
so  as  to  secure  the  end  in  view. 

But  whatever  may  be  said  in  favour  of  the  endow- 
ment of  pure  research  as  a  national  question,  the 
universities  ought  surely  never  to  be  asked  to  give 
their  aid  to  a  measure  which  would  separate  the 
higher  intellects  of  the  country  from  the  flower  of 
its  youth.  It  is  only  through  the  influence  of  origi- 
nal minds  that  any  great  or  enduring  impression 
can  be  produced  on  the  hopeful  student.  Without 
original  power,  and  the  habit  of  exercising  it,  you 
may  have  an  able  instructor,  but  you  cannot  have 
a  great  teacher.  No  man  can  be  expected  to  train 
others  in  habits  of  observation  and  thought  he  has 
never  acquired  himself.  In  every  age  of  the  world 
the  great  schools  of  learning  have,  as  in  Athens  of 
old,  gathered  uround  great  and  original  minds,  and 
never  mere  conspicuously  than  in  the  modern  schools 
of  chemistry,  which  reflected  the  genius  of  Liebig, 
Wohler,  Bunsen,  and  Hof  mann.  These  schools  have 
been  nurseries  of  original  research  as  well  as  models 
of  scientific  teaching ;  and  students  attraoted  to 
them  from  all  countries  became  enthusiastically 
devoted  to  science,  while  they  learned  its  methods 
from  example  even  more  than  from  precept.  Will 
any  one  have  the  courage  to  assort  that  organic 
chemistry,  with  its  many  applications  to  the  uses  of 
mankind,  would  have  made  in  a  few  short  years  the 
marvellous  strides  it  has  done,  if  science,  now  as 
in  mediaeval  times,  had  pursued  her  work  in  strict 
seclusion, 

Semota  ab  nostris  rebus,  seiunctaque  longe, 
Ipsa  suis  pollens  opibus,  nil  indiga  nostriP 

But  while  the  universities  ought  not  to  apply  their 
resources  in  support  of  a  measure  which  would 
would  render  their  teaching  ineffective,  and  would  at 
the  same  time  dry  up  the  springs  of  intellectual 
growth,  they  ought  to  admit  freely  to  university 
positions  men  of  high  repute  from  other  universi- 
ties, and  even  without  academic  qualifications.  An 
honorary  degree  does  not  necessarily  imply  a  univer- 
sity education  ;  but  if  it  have  any  meaning  at  all,  it 
implies  that  he  who  has  obtained  it  is  at  least  on  a 
level  with  the  ordinary  graduate,  and  should  be 
eligible  to  university  positions  of  the  highest  trust. 

Not  less  important  would  it  be  for  the  encourage- 
ment of  learning  throughout  the  country  that  the 
English  universities,  remembering  .that  they  were 
founded  for  the  same  objects,  and  derive  their 
authority  from  a  common  source,  should  be  pre- 
pared to  recognise  tho  ancient  universities  of  Scot- 
land as  freely  as  they  have  always  recognised  the 
Elizabethan  University  of  Dublin.  Such  a  measure 
would  invigorate  the  whole  university  system  of  the 
country  more  than  any  other  I  can  think  of.  It 
would  lead  to  the  strengthening  of  the  literary 
element  in  the  northern,  and  of  the  practical  element 
in  the  southern  universities,  and  it  would  bring  the 
highest  teaching  of  the  country  everywhere  more  fully 
into  harmony  with  the  requirements  of  the  times  in 


which  we  live.  As  an  indirect  result,  it  could 
not  fail  to  give  a  powerful  impulse  to  literary  pur- 
suits as  well  as  to  soientifio  investigations.  Professors 
would  be  promoted  from  smaller  positions  in  one 
university  to  higher  positions  in  another,  after  they 
had  given  proofs  of  industry  and  ability ;  and 
stagnation,  hurtful  alike  to  professorial  and  pro- 
fessional life,  would  be  effectually  prevented.  If 
this  union  were  established  among  the  old  univer- 
sities, and  if  at  the  same  time  a  new  university 
(as  I  myself  ten  years  ago  earnestly  proposed)  were 
founded  on  Bound  principles  amidst  the  great 
populations  of  Lancashire  and  Yorkshire,  the 
university  system  of  the  country  would  gradually 
receive  a  large  and  useful  extension,  and,  without 
losing  any  of  its  present  valuable  characteristics, 
would  become  more  intimately  related  than  hitherto 
with  those  great  industries  apon  which  mainly  de- 
pend the  strength  and  wealth  of  the  nation. 

It  may  perhaps  appear  to  many  a  paradoxical 
assertion  to  maintain  that  the  industries  of  the 
country  should  look  to  tho  calm  and  serene  regions 
of  Oxford  and  Cambridge  for  help  in  the  troublous 
times  of  which  we  have  now  a  sharp  and  severe 
note  of  warning.  But  I  have  not  spoken  on  light 
grounds,  nor  without  due  consideration.  If  Great 
Britain  is  to  retain  the  commanding  position  sho  has 
bo  long  occupied  in  skilled  manufacture,  the  easy 
ways  which  (owing  partly  to  the  high  qualities  of  her 
people,  partly  to  the  advantages  of  her  insular  posi- 
tion and  mineral  wealth)  have  sufficed  for  the 
past,  will  not  be  found  to  suffice  for  the  future. 
The  highest  training  which  can  be  brought  to  bear 
on  practical  science  will  be  imperatively  required  ; 
and  it  will  be  a  fatal  policy  if  that  training  is 
to  be  sought  for  in  foreign  lands  because  it  can- 
not be  obtained  at  home.  The  country  which  de- 
pends undnly  on  the  stranger  for  the  education  of 
its  skilled  men,  or  neglects  in  its  highest  places  this 
primary  duty,  may  expect  to  find  the  demand  for 
such  skill  gradually  to  pass  away,  and  along  with  it 
the  industry  for  which  it  was  wanted.  I  do  not 
claim  for  scientific  education  more  than  it  will 
accomplish,  nor  can  it  ever  replace  the  after- training 
of  the  workshop  or  factory.  Rare  and  powerful 
minds  have,  it  is  true,  often  been  independent  of  it ; 
but  high  education  always  gives  an  enormous 
advantage  to  the  country  where  it  prevails.  Let  no 
one  suppose  I  am  now  referring  to  elementary 
instruction,  and  much  less  to  the  active  work  which 
is  going  on  everywhere  around  us,  in  preparing  for 
examinations  of  all  kinds.  These  things  are  all 
very  useful  in  their  way,  but  it  is  not  by  them  alone 
that  the  practical  arts  are  to  be  sustained  in  the 
country.  It  is  by  education  in  its  highest  sense, 
based  on  a  broad  scientific  foundation,  and  leading 
to  the  application  of  science  to  practical  purposes — 
in  itself  one  of  the  noblest  pursuits  of  the  human 
mind — that  this  result  is  to  be  reached.  That 
education  of  this  kind  can  be  most  effectively  given 
in  a  university  or  in  an  institution  like  the  Polytech- 
nic School  of  Zurich,  which  differs  from  the  scientific 
side  of  a  university  only  in  name,  and  to  a  large 
extent  supplements  the  teaching  of  an  actual  uni- 
versity, I  am  firmly  convinced  ;  and  for  this  reason, 
among  others,  I  have  always  deemed  the  establish- 
ment in  this  country  of  Examining  Boards  with  the 
power  of  granting  degrees,  but  with  none  of  the 
higher  and  more  important  functions  of  a  university, 
to  have  been  a  measure  of  questionable  utility.  It 
if  to  Oxford  and  Cambridge,  widely  extended  as 
they  can  readily  be,  that  the  country  should  chiefly 
look  for  the  development  of  practical  science.  They 
have  abundant  resources  for  the  task,  and  if  they 
wish  to  secure  and  strengthen  their  lofty  position, 
they  can  do  it  in  no  way  so  effectually  as  by  showing 
that  in  a  green  old  age  they  preserve  the  vigour  and 
elasticity  of  youth. 

Unity  of  Pure  and  Applied  Science. 
If  any  are  disposed  to  think  that  I  have  been 
carrying  this  meeting  into  dreamland,  let  them 
pause  and  listen  to  the  result  of  similar  efforts  to 
those  I  have  been  advocating,  undertaken  by  a 
neighbouring  country  when  on  the  verge  of  ruin, 
and  steadily  pursued  by  the  same  country  in  the 
climax  of  its  prosperity.  "  The  University  of 
Berlin,"  to  use  the  words  of  Hofmann,  "like  her 
sister  of  Bonn,  is  a  creation  of  our  centnry.  It 
was  founded  in  the  year  1810,  at  a  period  when  the 
pressure  of  foreign  domination  weighed  almost 
insupportably  on  Prussia  ;  and  it  will  ever  remain 
significant  of  the  direction  of  the  German  mind 
that  the  great  men  of  that  time  should  have  hoped 
to  develop,  by  high  intellectual  training,  the  forces 
necessary  for  the  regeneration  of  their  country." 
It  is  not  for  me,  especially  in  this  place,  to  dwell 
upon  the  great  strides  which  Northern  Germany 
has  made  of  late  years  in  somo  of  the  largest 
branches  of  industry,  and  particularly  in  those 
which  give  a  free  scope  for  the  application  of 
scientific  skill.  Let  us  not  Buppose,"  says  M  . 
Wurtz  in  his  recent  report  on  the  Artificial  Dyes, 
"that  the  distance  is  so  great  between  theory  and 
its  industrial  applications.  This  report  would  have 
been  written  in  vain,  if  it  had  not  brought  clearly 
into  view  the  immense  influence  of  pure  science  upon 
the  progress  of  industry.  If  unfortunately  the 
sacred  flame  of  science  should  burn  dimly  or  be 
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ex  tin  (routed,  tie  practical  arts  would  Boon  fall  into 
rapid  decay.  The  outlay  which  it  incurred  by  any 
country  for  the  promotion  of  science  and  of  high 
instruction  will  yield  a  certain  return,  and  Germany 
has  not  had  long  to  wait  for  the  ingathering  of  the 
fruit*  of  her  far-sighted  policy.  Thirty  or  forty 
yean  ago  industry  could  scarcely  be  said  to  exist 
there  ;  it  it  now  widely  spread  and  successful."  Aa 
an  illustration  of  the  truth  of  these  remarks.  I  may 
refer  to  the  newest  of  European  industries,  but  one 
which  in  a  abort  space  of  time  has  attained  con- 
siderable magnitude.  It  appears  (and  I  make  the 
statement  on  the  authority  of  M.  Worts)  that  the 
artificial  dyes  produced  last  year  in  Germany 
ezeeeded  in  mine  those  of  all  the  rest  of  Europe, 
including  England  and  France.  Yet  Germany  has 
no  special  advantage  for  this  manufacture  except 
the  training  of  her  practical  chemists.  We  an  not, 
it  is  true,  to  attack  undue  importance  to  a  single 
case,  bat  the  rapid  growth  of  other  and  Larger 
industries  points  in  the  same  direction,  and  will,  I 
trust,  secure  some  consideration  for  the  suggestions 
I  have  Ten  faired  to  make. 

The  intimate  relations  which  exist  between  ab- 
stract science  and  ita  applications  to  the  naea  of 
life  hare  always  been  kept  steadily  in  view  by  this 
Association,  and  the  valuable  reports,  which  area 
monument  to  the  industry  and  seal  of  its  members, 
embrace  every  part  of  the  domain  of  science.  It  is 
with  the  greater  confidence,  therefore,  that  I  have 
ventured  to  suggest  from  this  chair  that  no  partition 
wall  should  anywhere  be  raised  up  between  pure  and 
applied  science.  The  same  sentiment  animates  our 
vigorous  ally,  the  French  Association  for  the  Ad 
vanoement  of  Science,  which  rivalling,  as  it  already 
does,  this  Association  in  the  high  scientific  character 
of  its  proceedings,  bids  fair  in  a  few  years  to  call 
forth  the  same  interest  in  science  and  ita  results 
throughout  the  great  provincial  towns  of  France, 
which  the  British  Association  may  justly  claim  to 
have  already  effected  in  this  country.  No  better 
proof  can  be  given  of  the  wide  base  upon  which  the 
French  Association  rests,  than  the  fact  that  pt 
was  presided  over  last  year  by  an  able  representative 
of  commerce  and  industry,  and  this  year  by  one  who 
has  long  held  an  exalted  position  in  the  world  of 
science,  and  has  now  the  rare  distinction  of  repre- 
senting in  her  historic  academies  the  literature  as 
well  as  the  science  of  France. 

The  Future  of  Soienoe. 
Whatever  be  the  result  of  our  efforts  to  advance 
science  and  industry,  it  requires  no  gift  of  prophecy 
to  declare  that  the  boundless  resources  which  the 
supreme  Author  and  Upholder  of  the  Universe  has 
provided  for  the  use  of  man  will,  aa  time  rolls  on, 
be  more  and  more  fully  applied  to  the  improvement 
of  the  physical,  and  through  the  improvement  of 
the  physical  to  the  elevation  of  the  moral  condition 
of  the  human  family.  Unless,  however,  the 
history  of  the  future  of  our  race  be  wholly  at 
variance  with  the  history  of  the  past,  the 
progress  of  mankind  will  be  marked  by  alter- 
nate periods  of  activity  and  repose ;  nor  will  it 
be  the  work  of  any  one  nation  or  of  any  one 
race.  To  the  erection  of  the  edifice  of  civilised 
life,  as  it  now  exists,  all  the  higher  races  of  the 
world  have  contributed ;  and,  if  the  balance  were 
accurately  struck,  the  claims  of  Asia  for  her  por- 
tion of  the  work  would  be  immense,  and  those  of 
Northern  Africa  not  insignificant.  Steam-power 
has  of  late  yean  produced  greater  changes  than 

gobably  ever  occurred  before  in  so  short  a  time, 
at  the  resources  of  nature  are  not  confined  to 
steam,  nor  to  the  combustion  of  coal.  The  steady 
water-wheel  and  the  rapid  turbine  are  more  perfect 
machines  than  the  stationary  steam-engine ;  and 
glacier-fed  riven  with  natural  reservoirs,  if  fully 
turned  to  account,  would  supply  an  unlimited  and 
nearly  constant  source  of  power  depending  solely 
for  its  continuance  noon  solar  heat.  But  no  imme- 
diate dislocation  of  industry  is  to  be  feared,  although 
the  turbine  is  already  at  work  on  the  Rhine  and  toe 
Rhone.  In  the  struggle  to  maintain  their  high 
position  in  soience  and  its  applications  the  country- 
men of  Newton  and  Watt  will  have  no  ground  for 
alarm  so  long  as  they  hold  fast  to  their  old  tradi- 
tions, and  remember  that  the  greatest  nations  have 
fallen  when  they  relaxed  in  those  habits  of  intelligent 
and  steady  industry  upon  which  all  permanent 
snocess  depends. 


SCIENTIFIC  NEWS. 


Zinc  Hoofing.— A  controversy  is  just  now  going 
on  in  Germany  as  to  the  dnrebility  of  sine  used  for 
roofing  purposes.  The  Zeitsehrift  fur  Qewerbe 
reproduces  the  calculations  as  to  the  durability  of 
sine  made  by  Dr.  Pettenkofer  in  Dingler's  Journal 
some  yean  since,  but  points  ont  an  error  in  them. 
Rectifying  these  afresh,  on  the  basis  that  the  oxida- 
tion of  1  so.  ft.  reaches  8-881  grammes  in  27 years,  the 
ZeiUchnft  finds  that  a  sheet  of  sine  half  a  milli- 
metre thick  would  occupy  1243  yean  in  complete 
oxidation.  A  weight  of  8381  grammes  of  zinc 
spread  over  the  surface  of  a  square  foot  would  make 
a  layer  only  five- thousandth  of  a  line  thick.  If  the 
sheet  be  0-26  line  (a  half  of  a  millimetre)  thick, 
there  will  be  49  OA  such  layers,  and  this  multiplied 
by  27,  gives  1843,  the  total  number  of  yean. 


AT  a  meeting  of  the  Local  Executive  Com- 
mittee of  the  British  Association,  held 
last  week,  it  was  stated  that  the  arrangements 
for  the  excursions — which  are  this  year  of  an 
exceptionally  interesting  character — had  been 
completed ;  that  only  a  few  pounds  remained 
unpaid  of  the  guarantee  fund ;  and  that  tickets 
were  selling  freely.  8o  that  the  present  meet- 
ing bids  fair  to  be  one  of  the  most  successful 
yet  held.  Dr.  Andrews,  the  president-desig- 
nate— who,  by  the  way,  it  will  be  seen  from  his 
address  in  another  column,  does  not  play  the 
part  of  counterblast  to  Prof.  Tyndall— -is  a 
native  of  Belfast,  and  was  born  in  1813.  He 
was  a  pupil  of  Dr.  Thomas  Thomson,  of  Glas- 

Sm,  and  for  some  time  was  an  assistant  of  M. 
umas,  in  Paris.  Subsequently  he  studied 
medicine  at  Dublin  and  Edinburgh,  and  took 
his  degree  of  M.D. ;  he  is  vice-president  of,  and 
professor  of  chemistry  in,  Queen's  College,  Bel- 
fast.  He  is  well  known  to  the  scientific  world 
from  his  demonstration  of  the  continuity  of 
the  solid,  liquid,  and  gaseous  states  of  matter, 
as  well  as  from  numerous  important  discoveries 
in  the  fields  of  science. 

Since  our  note  of  last  week,  referring  to  the 
planetary  discovery  of  Prof.  Peters  he  has 
found  two  more — No.  166,  about  a  fortnight 
ago,  and  No.  167  on  August  30.  This  makes 
ten  found  since  the  commencement  of  the  year, 
and  twenty-six  small  planets  discovered  by 
Prof.  Petera,  of  Clinton,  during  his  career. 

Prof.  Tyndall  has  written  a  letter  from  the 
Alps,  in  which  he  says — referring  to  the  recent 
discussion  between  M.  Pasteur  and  Dr.  Baetian 
— that  "  it  would  be  easy  to  show  the  weakness, 
to  use  no  stronger  term,  of  the  main  infer- 
ence drawn  by  Dr.  Bastian  from  his  experi- 
ments ;  but  this  and  other  collateral  questions 
will  be  more  effectually  treated  at  a  future  day. 
The  time  is  approaching  when  I  shall  be  able 
to  subject  both  Pasteur's  results  and  Dr.  Baa 
tian's  recent  confirmation  of  them  to  the 
thorough  physical  scrutiny  which  they  un- 
doubtedly demand." 

It  is  said  that  by  having  two  sliding  panels 
in  the  dark-room — one  filled  with  red  glass,  the 
other  with  green — the  photographer  may  have 
white  light  which  has  no  effect  upon  sensitised 
carbon  paper,  and  presumably  none  upon  sen- 
sitised collodion  plates. 

Captain  Tyler  reports  that  the  accident  to 
the  Flying  Dutchman  was  caused  by  running 
a  train  at  high  speed  over  a  piece  of  line  tern, 
porarily  laid  in,  with  sleepers  lying  on  the 
ballast,  without  any  ballast  to  surround  and 
steady  them,  and  with  rails  only  half -bolted  to 
the  sleepers. 

A  new  crane  is  about  to  be  erected  at  the 
Royal  Gun  Factories,  Woolwich.  On  a  strong 
pedestal,  about  30ft.  high,  two  arms  will  be 
pivoted  like  the  hands  of  a  watch,  their  outer 
extremities  resting  on  a  circular  platform,  sup- 
ported by  columns.  The  arms  will  be  moved 
by  steam  to  all  points  of  the  compass,  and  with 
suitable  tackle  will,  it  is  calculated,  lift  1,000 
tons.  The  "  crane,"  it  will  be  seen,  is  really  a 
circular  traveller. 

The  Philadelphia  papere  speak  in  high  terms 
of  the  steam  carriages  used  on  the  tramways. 
So  easily  have  they  been  worked,  and  so  free 
are  they  from  any  objectionable  features,  that 
there  is  little  doubt  they  will  become  a  per- 
manent institution  of  Philadelphia,  and  not 
merely  a  temporary  arrangement  for  the  bene- 
fit of  the  visitors  to  the  Centennial  Exhibition. 

In  a  Dutch  technical  journal  Dr.  De  Loos 
states  that  vegetables  are  capable  of  taking  up 
metallic  particles  from  the  soil,  a  question  much 
debated  in  the  United  States  with  reference  to 
the  use  of  Paris  green  for  destroying  the 
Colorado  potato  beetle.  Consulted  by  a  family 
suffering  from  lead  poisoning,  he  found  that 
they  resided  in  the  neighbourhood  of  a  place 
where  the  manufacture  of  white  lead  had  been 
carried  on  some  years  previously,  and  they 
partook  of  vegetables  grown  on  the  spot.  Dr. 
De  Loos  thereupon  examined  specimens  of  red 
beet,  endive,  and  carrots,  and  found  lead  in  all. 
In  a  beet,  weighing  650  grammes,  he  found  the 
equivalent  of  a  centigramme  of  metallic  lead; 


in  six  carrots,  weighing  together  272  grammes, 
he  found  1}  centigramme  of  lead.  The  metal 
was  also  present  in  endive ;  and  the  ashes  of 
the  plants  contained  traces  of  copper,  which, 
he  thinks,  existed  as  an  impurity  in  the  lead. 

In  electrotyping  insects,  ferns,  Ac,  M. 
Cazeneuve  immerses  the  object  in  a  solution 
of  nitrate  of  silver  in  wood  naphtha.  When 
partially  dried  the  object  is  treated  whs 
ammonia,  the  result  being  a  double  salt  easily 
reduced.  After  being  thoroughly  dried  the 
object  is  exposed  to  the  vapour  of  mercury, 
and  the  surface  is  completely  metallised  in  a 
few  minutes.  It  can  then  be  placed  in  the  bath, 
and  metal  deposited  in  the  usual  way. 

M.  Meusel  says  that  the  presence  of  nitrites 
in  water  is  due  to  bacteria  when  the  water 
con  tain  s  nitrates  and  organic  matter. 

Prof.  Huxley  has  found  it  impossible  to 
resist  the  numerous  pressing  invitations  to 
lecture  in  the  United  States,  and  he  has  ac- 
cordingly promised  to  deliver  three  lectures  is 
New  York,  on  the  direct  evidence  of  eTolntion, 
towards  the  end  of  the  present  month. 
Boston,  Chicago,  Philadelphia,  and  sundry 
other  places  will  think  themselves  slighted  if 
Prof.  Huxley  does  not  repeat  the  lectures 
within  their  precincts. 

During  a  severe  gale  from  the  S.E.,  and  in  a 
very  heavy  sea,  on  the  morning  of  the  4th 
inst.,  the  schooner  Emerald,  and  a  Norwegian 
vessel,  both  timber  laden,  went  ashore  on  the 
bar  of  the  Tay.  The  English  Mechanic  life- 
boat, recently  stationed  at  Broughty  Ferry, 
went  out  to  the  assistance  of  the  shipwrecked 
crews.  She  made  great  efforts  to  get  alongside 
the  Norwegian  ship  but  without  success,  and 
broke  four  oars  in  the  attempt.  The  vessel 
then  broke  up,  but  happily  a  portion  of  the 
wreck,  having  on  board  the  crew  of  four  men, 
floated  into  the  river,  and  the  men  were  saved 
by  a  fishing- boat.  The  crew  of  the  other  vessel, 
the  Emerald,  left  her  in  their  own  boat,  and 
were  picked  up  by  the  lifeboat. 

The  German  Verein  von  Gas  Wasser  FaA. 
mannem  Deutschland  has  recently  offered  a 
prize  of  about  .£80  for  the  best  process  of 
economical  removal  of  the  carbonic  acid  gas  in 
lighting-gas  obtained  from  coal.  The  system 
of  purification  in  the  numerous  gas-works  in 
Europe  varies  little — the  processes  most  com- 
mon  being  those  in  which  are  used  hydrate  of 
lime  or  some  salts — muriate  of  manganese,  af, 
oxides  of  iron ;  but  from  whatever  cause  it  a 
certain  that  carbonic  acid  still  remains  in  the 
gas  delivered  for  consumption.  The  mesa* 
proposed  in  the  present  competition  must  be 
economical  and  easy  of  manipulation,  and  they 
must  increase  the  illuminating  power,  or  at 
least  not  detract  from  it.  Papen,  bearing 
mottoes  and  accompanied  with  a  sealed  envelope 
containing  name  and  address  of  the  sender, 
have  to  be  sent  to  Dr.  Schilling,  of  Munich, 
before  31st  Dec.,  1876. 

A  new  form  of  electric  regulator  for  maintain- 
ing the  motion  of  a  pendulum  has  been  de- 
scribed to  the  Paris  Academy  by  M.  Bourbons*. 
To  the  upper  part  of  the  pendulum  is  fixed  * 
magnetic  bar,  which  oscillates  within  a  fW 
rectangular  bobbin  with  two  wires,  like  that 
of  a  galvanometer.  A  current  is  sent  in  oppoaw 
directions  alternately,  through  the  bobbin 
wires,  and  this  has  the  effect  of  keeping  the 
pendulum  in  motion.  There  is  an  arrangement 
by  which  the  pendulum  reverses  the  current  at 
each  6wing.  A  figure  of  the  apparatus  appear* 
in  Comptes  Rendus  for  21st  August. 

A  curious  kind  of  exhibition  has  bees 
organised  at  Borne  in  the  Simonetti  Palace,  on 
the  Corso.  It  is  a  collection  of  asbestos,  show- 
ing all  the  phases  through  which  the  substance 
passes  from  the  moment  when  it  is  taken  out 
of  the  ground  to  the  time  when  it  leaves  tie 
manufacturer's  hands.  Asbestos  is  a  compound 
of  silicate  of  magnesia,  and  is  well  known  to 
have  the  property  of  resisting  fire.  In  oMen 
times  a  method  of  weaving  it  was  duvwvereo, 
and  the  dead  were  wrapped  in  sheets  of  it>  W 
the  process  of  cremation ;  with  these  sheets  tM 
ashes  of  the  body  could  be  preserved  intact 
without  mixture  with  those  of  the  wood  com- 
posing the  funeral  pile.  The  mode  af  •*■!• 
this  tissue  has  anew  been  discovered  by  u» 
Marquis  de  Batreva ;  he  has  also  found  a  means 
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»f  making  with  this  product  an  incombustible 
paper,  and  he  obtains  these  reunite  without 
great  expense. 

In  the  cloth  manufactory  of  Benesson  Fils,  of 
Sedan, there  is  an  electro-magnetic  arrangement 
for  stopping  the  steam-engine.  In  the  valve 
chest  is  a  cock,  on  the  axis  of  which  is  a  little 
wheel,  round  which  winds  a  weighted  cord.  The 
weight  tends  constantly  to  unroll  the  cord,  and 
so  close  the  cock,  but  is  prevented  doing  so  by 
means  of  a  bar  obstructing  a  tooth  on  the  little 
wheeL  This  bar  can  be  withdrawn  by  means 
of  an  electro-magnet,  which  can  be  worked  at 
any  distance  from  the  machine  with  a  constant, 
or,  better,  an  interrupted  current.  In  experi- 
ments made  by  a  commission,  the  driving  wheel 
did  not  make  more  than  H  to  14  revolutions 
after  sending  the  current. 

Since  the  method  of  projections  came  into 
use  in  instruction  on  Physics  it  has  been 
common  to  represent  on  glass  plates  designs  or 
tableaux  which  were  formerly  drawn  with  lead 
or  charcoal  pencils.  Photography  has  been 
used  for  the  purpose ;  but  sometimes  the  draw- 
ing is  too  simple  to  require  this.  On  the  other 
hand,  it  is  often  desired  to  make  divided  scales 
on  glass  ;  and  ordinary  ink  and  even  Chinese 
ink  are  unsuitable.  M.  Terquem  (Journal  de 
Pkyiiqut)  recently  sought  to  compose  an  alcohol 
Tarnish  which  would  cover  glass  with  an  in- 
visible layer,  and  on  which  one  might  write  or 
draw  easily.  He  recommends  the  following 
compound:  Alcohol,  100  cubic  centimetres; 
mastic,  7 ;  sandarac,  3. 

M.  Decharme  experimented  a  short  time  ago 
on  the  musical  sounds  given  by  metallic  ban 
of  different  metals  having  the  same  dimensions. 
He  has  made  similar  experiments  (we  learn 
from  L'Institut)  on  different  kinds  of  wood. 
Notwithstanding  the  diversity  of  the  kinds  of 
wood  examined  (38  species  and  14  varieties), 
they  were  all  found  to  give  sounds  comprised 
in  the  interval  of  an  octave.  The  most  grave 
sound  is  mi,  given  by  box ;  the  highest  mi8 
given  by  Northern  fir.  M.  Decharme  gives  a 
Hat  of  the  sounds  emitted  by  different  woods 
between  the  two  extremes.  The  range  of  sounds 
from  the  metals  extended  from  690  vibrations 
—for lead— to  2762  vib.  for  aluminium.  Sounds 
from  wood  are  comprised  between  those  for 
brass— 1803  62— and  aluminium— 2762.  This  is 
no  doubt  partly  accounted  for  by  the  much  less 
range  of  densities  in  woods  than  in  metals.  Still 
there  are  anomalies.  Thus,  the  willow,  which, 
after  the  poplar  and  certain  firs,  was  the  lightest 
of  the  woods  experimented  on,  gives  the 
same  note — sol4 — as  ebony,  which  is  the 
heaviest  after  the  palm  and  the  palisander. 
It  was  difficult  to  appreciate  the  intensity  and 
the  duration  of  the  sounds,  but  palisander,  log- 
wood, walnut,  acacia,  were  in  the  front  rank  in 
this  respect.  (The  duration  of  the  sounds  did 
not  exceed  the  fraction  of  a  second,  0*6  to  0  7 
for  the  most  sonorous  palisander.)  Northern 
fir  and  poplar  had  the  clearest  timbre. 

The  "  Present  State  of  Agricultural  Physics" 
is  the  subject  of  an  interesting  paper  by  Dr. 
von  Liebenborg  in  the  Landwirthtchaftliehes 
Centralblatt  for  July. 

The  manufacture  of  flower-pots  from  cow- 
dung  and  earth  is  now  being  carried  on 
(according  to  the  Hamburger  Garten  Zeitung) 
on  a  large  scale  in  Germany.  Last  year  as 
many  as  16,000  were  being  used  in  a  single 
establishment.  Their  use  is  much  recommended 
on  the  score  of  strength.  They  cannot,  how- 
ever, be  interred  in  a  hot  layer.  They  are  very 
suitable  for  cuttings ;  the  plants  are  grown  in 
these  pots,  and  then  liberated  from  the  pot  and 
the  earth.  Even  when  the  pots  are  dry  the 
roots  of  plants  penetrate  into  their  aides  and 
find  nourishment  there.  The  pots  are  made 
with  a  machine ;  one  man  can  make  700,  800, 
or  even  1,000  in  10  hours  of  work.  There  are 
machines  for  two  dimensions.  Pots  2in.  by  2 
cost  Is.  8cL,  and  those  24  in.  by  2\  cost  2s.  Id. 

Ltu  Mondet  gives  in  a  recent  number  a  table 
showing  the  greatest  depths  attained  in  the 
working  of  mineB.  First  in  the  list  stands  the 
"  Viviera  Beunis "  coalpit,  in  Gilly,  Belgium, 
the  depth  of  which  is  863  metres.  Next  follow 
in  succession  a  coal-pit  at  Zwickau,  in  Saxony, 
804m.;  a  silver  mine  at  Undremberg,  in  Prus- 
sia, 772m.;  a  coal-pit  at  Wigan,  745m.;  another 
at  Saint  Chaumont,  Prance,  688m.;  a  silver 


mine  at  K5nigflberg,  Norway,  570m.,  &c.,  Ac. 
The  deepest  boring  ever  made  is  at  present 
that  at  Spe  rem  berg,  Prussia,  12716m. 

A  long  and  careful  report,  by  M.  P.  Baoul 
Duval,  on  a  trial  of  reaping  machines  at 
Mettray,  in  July,  has  been  published.  There 
were  only  six  machines  engaged,  and  each  was 
employed  to  cut  19  to  23  hectares.  The  jury 
assigned  the  first  place  to  the  Johnston 
machine ;  the  second  to  that  of  "Wood ;  the 
third  to  the  old  Samuelson  machine ;  the  others 
were  those  of  Hornsby,  Henry,  and  Howard.  It 
is  remarked  that,  with  regard  to  all  six,  the  deci- 
sion was  merely  between  good  and  better. 

A  comparison  has  recently  been  made  by  M. 
Lespiault  of  the  storms  that  hare  been 
observed  in  La  Gironde,  and  the  south-west 
of  Prance,  in  the  years  1872,  '73,  and  '74.  The 
course  of  56  has  been  certainly  traced,  and  it 
appears  (in  accordance  with  former  observa- 
tions) that  nearly  the  whole  of  the  storms  in 
that  region  are  directed  from  the  west  or  south- 
west to  the  east  or  north-east.  The  observa- 
tion of  hail-storms  on  20th  and  21st  of  June, 
1874,  leads  to  the  following  conclusions: — 1, 
Valleys  are  more  exposed  to  hail  than  plateaux ; 
2,  The  strong  hails  especially  strike  long  and 
uneinuous  valleys ;  3,  Hills  placed  in  the  wind- 
ing of  valleys,  followed  by  a  storm,  divide  the 
hail,  which  is  obliged  to  go  by  the  nearest 
passes,  and  then  resumes  its  original  direction ; 
4,  The  valleys  in  our  region  most  subject  to 
hail  are  those  going  from  south-west  to  north- 
east ;  5,  The  removal  of  wood  in  valleys,  on 
the  hill  sides,  and  in  the  passes  connecting  one 
with  another,  facilitates  the  progress  of  storms, 
and  is  probably  apt  to  increase  the  danger  of 
hail. 

Among  recent  communications  to  the  French 
Academy  on  the  subject  of  Phylloxera  was  one 
by  M.  Thenard,  describing  the  good  results 
obtained  by  stripping  off  the  bark  of  phyllox- 
erised  vines.  This  is  easily  done  by  means  of  a 
steel  glove ;  and  it  frees  the  vine  from  the  in- 
sect during  the  aerial  evolution  of  the  latter. 
The  method  might  prove  more  advantageous 
than  that  which  attacks  the  phylloxera  during 
its  subterranean  life. 


Berthon's  Collapsing  Boats.— A  successful 
trial  was  recently  made  in  the  sheltered  part  of 
Portsmouth  Harbour  of  an  improved  collapsing 
horseboat,  designed  and  constructed  by  the  iter.  Mr. 
Bertbon,  of  Bomsey.  Mr.  Berthon  has  introduced 
several  improvements  of  construction,  and  from  the 
manner  in  which  it  underwent  a  severe  trial  it  would 
appear  as  if  the  collapsing  principle  has  been  at 
length  successfully  applied. 

Whitworth  Scholarships.— The  following  list 
of  the  candidates,  successful  in  the  competition  for 
the  Whitworth  scholarships,  1876,  has  been  issued 
by  the  Science  and  Art  Department  of  the  Commit- 
tee of  Council :— Henry  S.  H.  Shaw,  21,  engine 
fitter,  Bristol,  1,282  theoretical  marks,  1,448*  prac- 
tical marks:  Robert  Greenhalgh,  21,  mechanical 
engineer,  Atherton,  near  Manchester,  882 1  theo- 
retical marks,  1,512  practical  marks ;  John  Ryan, 
21,  engineering  student,  Newport,  Monmouthshire, 
1,335  theoretical  marks,  8644,  practical  marks; 
William  H.  Williams,  21,  draughtsman,  Swindon, 
854  theoretical  marks.  1,259 J  practical  marks ;  John 
W.  B.  Wright,  21,  pattern  maker,  Hull,  639 j  theo- 
retical marks,  1,458*  practical  marks;  Jordan 
Nichols,  20,  mechanical  engineer.  Over  Darwen, 
1,465  theoretical  marks,  619*  practical  marks.  The 
following  is  the  result  of  the  examination  for  Whit- 
worth scholarship  prizes,  1876:— 1.  Scholars  ap- 
pointed in  1874— William  Sisson.  2,330  theoretical 
marks,  2,207*  practical  marks,  first  prise,  .£100; 
William  Martin,  1,899  theoretical  marks.  1.901 
practical  marks,  second  prize,  .£60;  Robert  A. 
Sloan,  2,136  theoretical  marks,  1,410  practical 
marks,  third  prize,  £50;  Frederick  Btubbs.  1,596 
theoretical  marks,  1,447  practical  marks,  fourth 
prize,  £40;  Thomas  L.  Daltry,  1.370  theoretical 
marks,  1,850  practical  marks,  fifth  prize,  £30; 
James  Muckley  (appointed  in  1875  to  fill  a  vacancy), 
1,296  theoretical  marks,  1,173  practical  marks,  sixth 
prize,  £20.  2.  Scholars  appointed  in  1875— Joseph 
Poole,  1,170  theoretical  marks,  2.357*  practical 
marks,  first  prize,  £100;  Joseph  Harrison,  1,740 
theoretical  marks,  1,487*  practical  marks,  second 
prize,  £60;    George  Goodwin,  1,319  theoretical 
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1,467  theoretical  marks,  998  practical  marks,  fifth 
prize.  £30;  John  Allured,  611  theoretical  marks, 
1,323*  practical  marks,  sixth  prize,  £20.  We  are 
requested  to  say  that  Mr.  Henry  Selby  Shaw  has 
been  a  student  during  the  past  three  years  in  the 
evening  classes  of  the  Bristol  Mining  School. 
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[  W*  at  not  MA  our—leu  responeibb  tar  ta»  opinio**  mf 
swosvvsspondoats.  We  Jd^reopeotfaPs  rssssssi  Moat  sfl 
Bsnwwwioslions  ssowM  is  p>an  up  as  srisjlf  ai  psssiMi.] 

M  CQBMmwotnaWotM  should  U  aMrsswi  to  flu  JWBor  of  fts 
bourn  MacHAjnc,  XI,  JVwiotsofc  ssraot,  Cstent  pardon. 
W.O. 

AU  Ch*pm  md  PooMJIot  Orders  to  U  mma*  fSfWs  to 
J.  Pimm  oaa  Bdwajlds. 

In  order  to  faeOUaU  rtfmrmte*,  Cbmspowdswn,  vkea 
rpsoHag  of  any  Letter  prrvioudy  ftMSftod,  viU  ebUae  by 
mtmttontmt  **•  wwttor  of  iKt  Letter,  a*  «mU  m  the  poos  en 
vMoa  it  ojppeors. 

"  I  would  have  everyous  writs  what  he  knows,  and  as 
snob  as  he  knows,  bat  no  mora:  and  that  not  in  this 
only,  bat  in  aU  other  subjects  i  For  snob  *  parson  may 
hare  soma  particular  knowledge  and  experience  of  the 
oa  tore  of  snob  a  person  or  such  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  clutter  with  this  little  attunes  of  his, 
wfll  undertake  to  write  the  whole  body  of  physloks  i  avtos 
from  whence  great  inoonronianoas  derive  their  original." 
— MotUaignt-i  Mmmji. 

EBB  ATA  —  REFRACTION     AND  THE 
SUNDIAL — ON    8PE0K-A  "LITTLE 
ATTENTION"    AND   A   GEEAT  IM- 
FOSTUBS— HIOH-PO  WEB  EYEPIECES 
— LONGITUDE    AND  TIME— DETER- 
MINING THE  BUN'S  DISTANCE  BY 
OBSERVING  THE  MOON— THE  LEVEL 
OF    THE   SEA— THE   MI CBO SCOPE— 
"  ON  (ANYTHING  BUT)  A  CERTAIN 
ASSUMPTION"— A  "FELLOW  FEEL- 
ING"    (IN     HIS     POCKET)  DOES 
NOT  "  MAKE  US  WONDROUS  KIND  " 
— EUCLID'S    ELEMENTS— GOOD  OB- 
JECT-GLASSES    AND  ABNORMAL 
APPEARANCES  —  METEOROLOGY  — 
SPOTTING   AN   ATTEMPTED  JOB — 
FINDING  STABS  IN  DAYLIGHT  WITH 
AN     ALTAZIMUTH     MOUNTING  — 
OBIONIS — UN8ILVBRED  GLASS  SPE- 
CULA— BO  LAB  HEAT. 
[11467.] — Two  printer's  errors  strike  my  eye  in 
letter  11888  (p.  610),  towards  the  bottom  of  the 
second  column.    The  first  occurs  in  line  eleven 
from  the  bottom,  where  "  as  partly  devoted  "  ap- 
pears for  it  partly  devoted  ;  and  the  second  is  in 
the  fifth  line  from  the  bottom,  where  "  cord "  is 
pot  for  card. 

Looking,  for  another  purpose,  through  your 
XXQnd  Volume  the  other  day,  I  came  across  a 
reply  of  my  own  (in  letter  10485,  pp.  606  and  607) 
to  8.  P.  E.  C,"  who  had  inquired  a  fortnight 
previously,  "  why  the  mean  time  taken  by  the  alti- 
tude of  the  Sun  some  boors  before  noon  varies  by 
nearly  one  minute  from  that  taken  some  hours  after 
noon  t"  I  answered  him,  quite  correctly,  that  if 
the  observations  were  not  taken  at  very  different 
distances  from  the  meridian,  and  if  the  equation  of 
time  were  properly  applied,  there  should  be  no 
difference  whatever  (I  assumed,  of  course,  that  his 
reductions  were  all  correctly  made).  On  re-reading 
this  answer  it  occurs  to  me  that  I  might  have  sup- 

n'  oented  it  by  saying  that,  in  the  case  of  a  sun- 
,  refraction  of  course  always  makes  the  San 
appear  a  little  higher  than  it  really  is,  with  the 
tolerably  obvious  effect  of  always  casting  the 
shadow  of  the  gnomon  a  little  towards  the  XII.  hour 
mark ;  thus  making  the  time  too  fast  in  the  morning, 
and  too  slow  in  the  evening. 

If  Mr.  Dennett  Getter  11398,  p.  611)  does  not 
propose  to  patent  his  "  method  of  discerning  be- 
tween stars  and  delusive  specks  of  light,"  would 
it  be  asking  too  much  of  him  to  beg  him  to  describe 
it  in  these  columns  for  the  benefit  of  astronomical 
students  generally  ?  By  the  way,  there  is  a  great 
deal  in  Mr.  D.'s  subsequent  letter  (11414)  which 
is  eminently  worth  reading  by  all  novices  with  the 


Having  given  the  "little  attention"  requested 
by  Mr.  Thrustans  Getter  11400,  p.  612)  to  the 
concluding  sentences  in  Mr.  Lancaster  s  letter 
(11355),  it  merely  appears  to  me  that  that  gen- 
tleman was  indulging  in  a  little  badinage  at  the 
expense  of  the  contemptible  quacks  who  have  tried 
so  hard  to  pick  the  public  pocket,  under  the  shallow 
pretence  of  predicting  the  weather  by  observing  sun- 
spots. 

"Cantab"  (query  26824.  p.  626)  seems  to  me 
to  underrate  very  curiously  the  mechanical  skill 
of  our  opticians.  He  certainly  can  never  have 
taken  a  high-power  eyepiece  of  a  telescope  to 
pieces,  to  say  nothing  of  having  examined  a 
1.16th  or  l-20th  microscope  object-glass.  I  have 
before  me  as  I  write  a  Huygbenian  eyepiece, 
which  gives  a  power  of  400  linear  with  a  telescope  of 
5ft.  in  focal  length  (it  would,  of  course,  magnify 
520  with  any  object-glass  of  6*ft.  focus).  Now,  the 
lenses  of  this  are  0-2in.  apart,  the  diameter  of  the 
eye-lens  is  075in.,  and  that  of  the  field  lens  195in., 
and  I  see  no  considerable  difficulty  in  the  prod  ac- 
tios of  lenses  of  half  these  dimensions.  It  is  nban- 
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dantly  obvious  that  the  eye-lens  need  merely  to  be 
large  enough  to  transmit  the  emergent  pencil,  and 
the  diameter  of  this  intheoaie  referred  to  is  only 
*01in.,  with  a  4in.  object-glass — a  relatively  minute 
■pot  ia  the  middle  of  a  circle  almost  ten  times  its 
diameter.  Having  said  which,  though,  I  am  carious 
to  know  what  leading  opticians "  are  insane 
enongh  to  "  advertise  eyepieces  magnifying"  nearly 
300  to  each  inch  of  aperture  1 

"  Owlet "  (onery  26847,  p.  626)  will  find  the  whole 
question  which  he  raises  utterly  thrashed  out  in 
Vols.  V.  and  XIII.  of  the  English  Mechanic. 

The  i uggestion  made  by  "  A."  (in  query  26852, 
p.  626),  so  far  as  I  understand  it,  is  merely  a 
resuscitation,  or  rather  modification,  of  the  idea 
of  Aristarehus  for  obtaining  the  distance  of  the 
San  by  the  observation  of  the  angle  subtended 
between  him  and  the  Moon  at  the  instant  when 
she  is  exactly  dichotomised.  If  the  Sun  and 
Moon  were  at  about  the  same  distance — or,  in 
faot,  if  no  violent  disproportion  existed  between 
their  distances— an  observation  of  this  sort  might 
afford  a  tolerable  approximation  to  the  truth ;  but, 
inasmuch  as  the  Sun  is  more  than  380  times  as  far 
off  as  the  Moon,  all  such  methods  must  fail  in 
practice.  If  "  A."  will  put  his  notion  into  a 
graphical  form,  and  draw  his  distances  to  seals  on 
any  very  large  level  surface,  he  will  see  the  reason 

In  reply  to  "Delta"  (query  26868,  p.  627),  I 
may  tell  him  that  by  "Level  of  the  Sea,"  in  the 
English  Ordnance  Survey,  is  meant  the  point  exactly 
half-way  between  high  and  low-water  mark  at 
Liverpool. 

Query  26863  (p.  627)  can,  I  think,  be  best  re- 
plied  to  by  answering  its  contained  questions 
seriatim.  Beginning  with  the  first  The  best 
microscope  for  general  amateur  purposes  Is  a 
medium-sized  instrument  of  the  monocular  construc- 
tion. A  binocular  one  gives  very  pretty  views  of 
injected  anatomical  preparations,  Ac.,  with  low 
powers  ;  but  its  advantage  to  a  real  worker  is  not 
commensurate  with  its  additional  cost.  For  prac- 
tical purposes  a  large  microscope  has  no  advantage 
over  a  medium-sired  one.  Next,  I  have  myself 
often  ased  a  iinch  objective,  without  a  mechanical 
stage,  for  the  examination  of  stationary  objects ;  but 
it  becomes  almost  indispensable  if  infusoria  or  other 
moving  living  organisms  are  under  examination.  As 
for  tests  for  a  iinch,  the  smaller  scales  of  the  Podnra, 
the  Pleurosigma  hippocampus,  the  hair  of  the 
Dermestee,  and  above  all  striped  muscular  fibre, 
supply  rood  ones.  With  regard  to  angular  aperture, 
if  '  L.  B."  is  going  to  do  real  work  with  the  micro- 
scope, 80°  will  be  found  all  that  is  necessary.  Should 
he,  however,  determine  to  waste  his  time  and  spoil 
his  eyes  by  attempting  to  "dot"  and  "bead" 
Diatoms,  then  he  had  better  get  a  iinch  of  130°  or 
140°.  Lastly,  the  most  generally  useful  of  the 
accessory  appliances  to  a  microscope  are  the  bull's- 
eye  condenser,  the  live-box,  the  eyepiece  micro- 
meter, the  achromatic  condenser  with  diaphragm, 
Ac.,  and  a  spotted  lens  for  low  powers.  Polarising 
apparatus,  like  the  binocular  form  of  microscope, 
makes  some  things  look  very  pretty ;  but  is  very  far 
from  being  a  necessity  to  the  man  who  uses  his 
instrument  for  purposes  of  study,  and  not  merely  to 
look  at  pretty  things  with. 

Mr.  Proctor  (letter  11438,  p.  640)  wOl  probably  see 
now  how  irrelevant  his  reference  toTwemlow  was  in 
connection  with  Mr.  Thrustans,  and  how  absolutely 
impossible  it  is  to  continue  a  discussion  with  that 
....  well,  correspondent. 

With  regard  to  the  conclusion  of  the  third  para- 
graph of  the  letter  just  referred  to,  I  sincerely  hope 
that  some  of  the  members  of  the  Council  of  the 
Boyal  Astronomical  Society  read  the  English 
Mechanic,  inasmuch  as  I  think  that  official  notice 
should  be  taken  of  this  Mr.  Williams,  who  hires 
himself  (and  inferentiaDy  the  Society)  out  to  give 
certificates  to  a  tradesman.  Unless  a  little  more 
wholesome  blackballing  takes  place  with  some  of 
the  candidates  who  try  to  get  in  for  personal  or 
pecuniary  reasons,  it  will  very  soon  be  as  small  an 
honour  to  be  elected  into  the  Astronomical  as  it  is 
(at  present)  to  be  a  Fellow  of  the  Boyal  Society. 

I  cannot  directly  answer  the  query  contained  in 
Mr.  Proctor's  penultimate  paragraph ;  but  I  think 
that  he  will  find  a  big  edition  of  "  Euclid's  Ele- 
ments "  translated  by  Williamson,  and  published 
towards  the  end  of  hut  century,  in  the  British 
Museum.  It  is  not  a  very  unlikely  book  to  be 
admitted  into  one  of  Quaritch's  catalogues,  or  that 
of  any  other  old  book  collector.  If  my  memory 
serves  me,  it  contains  all  the  thirteen  books.  Mr. 
Lancaster  (66784,  p.  650)  will  possibly  accept  this  as 
a  reply. 

In  reply  to  "M.  D.  B."  (letter  11446,  p.  642),  I 
woold  say  that  the  greatest  excellence  in  an  object- 
glass  affords  no  security  against  the  perception  of 
m  us  cos  volitaotes,  or  spurious  stars,  which  are,  as 
a  rule,  subjective  phenomena ;  and  that,  moreover, 
unfavourable  atmospheric  conditions  will  convert 
(objectively)  a  planet  into  tbe  semblance  of  an  egg 
undergoing  the  process  of  poaching,  and  an 
easterly  wind  render  star  disss  distinctly  triangular, 
in  the  very  finest  achromaties  extant. 


Will  Mr.  Dorfsham  Getter  11451,  p.  643)  permit 
me  to  say  (as  presumably  the  person  referred  to,  too 
flatteringly,  as  "your  talented  astronomical  con- 
tributor ")  that  I  am  very  far  indeed  from  underrating 
the  importance  of  the  subject  of  meterology;  but 
that  my  simple  contention  is,  that  it  has  not  been 
advanced,  is  not  advanced,  and  never  can  nor  will  be 
advanced,  by  the  mere  piling  up  of  observations. 
"  Tekel,"  as  said  the  handwriting  on  the  wall  in 
Belshaszar's  palace.  It  has  been  weighed  in  the 
balance,  and  u  found  wanting.  It  is  valueless  for 
purposes  of  vaticination,  and  can,  as  it  seems,  only 
tell  us  what  has  been ,  for  the  modest  annual  allowance 
of  £10,000.  The  "  Department "  can  publish  an 
account  of  yesterday's  weather  in  the  newspapers ; 
but  its  "  Science  "  is  in  such  an  embryonic  condition 
that  it  can  let  a  fleet  of  Scotch  fishing  boats  put  out 
to  imminent  doom,  without  any  warning  at  all. 
Really  my  commentator  must  forgive  me  for  pointing 
out  that  bis  quotation  from  Sir  John  Hersohel  has 
literally  nothing  to  do  with  this. 

And  this  brings  me  to  the  consideration  of  Mr. 
Dorfsham's  covert  insinuation  contained  in  the 
words  "  for  reasons  which  we  outsiders  know  not," 
in  connection  with  my  opposition  to  the  Sun  Obser- 
vatory. My  reasons  are  not  far  to  seek.  I  pay 
pretty  heavily  in  rates  and  taxes— I  find  a  barefaced 
job  being  attempted  to  make  a  berth  for  a  person 
out  of  a  situation,  and  I  denounce  it.  I  have,  I 
declare  most  emphatically,  no  other  motive  whatever 
for  the  course  I  have  pursued.  I  care  not  whether 
the  Government  job  to  make  Lord  Hampton  a  berth, 
or  whether  they  create  a  fresh  portership  at  the  War 
Office  for  the  same  purpose,  I  should,  and  would, 
arraign  either  and  both,  in  precisely  the  same  way. 
What,  however,  is  the  observatory  to  teach  ns  t  To 
predict  the  weather  from  Sun  spots !  Now  have  we, 
or  have  we  not,  the  materials  at  hand,  if  they  could 
be  in  the  slightest  degree  available  P  Tbe  present 
summer  has  been  the  hottest  since  that  of  1852 :  tbe 
Sun's  surface  has  been  absolutely  free  from  spots, 
and  his  gaseous  surroundings  most  abnormally 
quiescent.  Well,  but  very  numerous  spots  appeared 
in  1852,  and  great  activity  prevailed ;  while  1847, 
during  which  even  greater  heat  obtained,  was  one  of 
extreme  Solar  disturbance :  the  next  year  in  faot 
(1848)  being  that  of  a  maximum  of  Solar  spots.  So 
that  here  in  England  we  have  excessive  heat  at  times 
when  the  Sun's  disc  is  covered  with  spots,  and  the 
most  stupendous  action  is  taking  place  on  his  sur- 
face ;  and  the  same  thing  occurs  when  he  is  abso- 
lutely quiescent.  There  is  nothing  theoretical  in  this : 
it  is  a  simple  statement  of  facts.  In  the  face  of  it 
will  Mr.  Dorfsham  tell  me  what  he  conceives  a 
"  Physical  Observatory  "  could  do  to  throw  greater 
ligbt  upon  the  matter,  and  clear  up  the  connection 
which  Sir  William  (not  8ir  John)  Herschel  fancied 
might  exist  between  the  existence  of  Sun  spots'  and 
the  price  of  corn  ? 

The  only  suggestion  that  I  can  make  in  reply  to 
"8urdusf*  (query  26905,  p.  652)  is  that  he 
should  fix  altitude  and  azimuth  circles  to  bis 
telescope,  and  convert  the  Declination  and  Hour 
Angle  of  the  object  he  wishes  to  observe  into 
altitude  and  asimuth,  by  a  method  which  he  will 
find  in  one  of  your  back  volumes.  Writing  away  as 
hard  as  ever  I  canto  catch  to-night's  (Friday's)  post, 
I  have  no  time  to  hunt  through  former  indices  my- 
self. 

Of  course  Mr.  Pearee  (query  26910,  p.  653)  ought 
to  see  not  only  the  5th,  but  the  6th,  star  in  the  tra- 
pezium of  s  Ononis  with  his  6}-inoh  mirror.  He 
will  find  the  diagram  for  which  he  asks  on  p.  637  of 
your  XVHlth  Volume.  This  only  shows  the  place  of 
the  5th ;  the  6th  is  just  to  the  right  of  tbe  brightest 
star  of  the  four  (tbe  top  or  southern  one). 

In  reply  to  query  26911  (p.  653)  unsilvered  specula 
have  been  tried  with  advantage  for  Solar  observa- 
tions ;  but  if  we  represent  the  total  amount  of  light 
falling  upon  a  speculum  as  1,  speculum  metal  will 
reflect  0  535  of  the  incident  rays,  and  glass  (black 
or  white)  only  0*040  of  them  !  so  that  I  do  not  know 
what  sized  mirror  "  Q.  P."  proposes  to  employ. 

Mr.  Hodgson  (query  26914,  p.  653)  should  obtain 
and  read  through  Mr.  Proctor's  Sun.  He  will  not 
only  obtain  from  it  an  exhaustive  answer  to  his  ques- 
tion, but  a  whole  mass  of  information  besides. 

A  Fellow  of  the  Boyal  Astronomical  Society. 


SCIENCE  AND  SCRIPTURE. 

[11468. J— It  is  to  be  feared  that  "A  Christian  " 
(11436.  p.  639)  will  be  told  by  the  orthodox  that 
he  assumes  a  title  to  which  he  has  no  claim.  At 
all  events  scientific  men  are  commonly  designated 
as  "infidels,"  and  similar  agreeable  names,  for 
advocating  precisely  the  ideas  which  ho  seta  forth. 
Few  of  those  who  are  called  Rationalists  would 
object  to  admit  the  interest  and  high  value  of  the 
Scriptural  records  if  they  are  presented  with  no 
higher  claims  than  those  made  for  them  by  "A 
Christian."  The  great  mistake  made  by  those 
who  call  themselves  "orthodox"  is,  that  they  in- 
sist upon  claiming  Divine  authority  for  all  that  is 
contained  in  tbe  canonical  books,  which  authority 
those  books  make  no  pretention  to  themselves.  The 
self-styled  orthodox  even  refuse  the  distinction 


which  was  properly  made  by  the  original  reci- 
pients and  custodians  of  the  supposed  oracles,  sad 
call  the  whole  collection  indiscriminately  "  the 
word  of  God,"  and  proclaim  as  outcasts  those 
who  object  to  place  on  the  same  footing  tht  men) 
and  spiritual  teachings,  and  the  historical  state- 
meats  of  these  books.  If  they  were  really  wist 
they  would  see  that  the  Pentateuch,  for  instance, 
is  not  either  a  book  or  a  continuous  series  of 
oracles — that  it  is  really  a  collection  of  nmnsrou 
independent  works,  poems,  and  narra tires  of 
different  authorship  and  ages,  and  that  only  here 
and  there  does  it  make  any  pretension  to  being 
anything  else,  or  claim  to  actually  record  a  Divine 
ntteranoe. 

Tbe  earlier  portion  bears  clear  evidence  of  its 
origin.  The  first  narrative  of  the  creation,  inelodisg 
the  3  first  verses  of  the  second  chapter  of  Genesis, 
is  obviously  a  very  ancient  poem  or  psalm  dating 
long  before  Moses  or  Abraham— probably  a  na- 
tation sung  or  said  in  the  evening  meetings  of  tee 
early  nomad  tribes  of  men,  long  before  the  occur- 
rence of  that  event  which  takes  the  form  of  tht 
flood  in  the  other  narratives.  Bat  it  by  no  meant 
follows  that,  »'n  its  present  form,  it  is  at  "A 
Christian"  considers,  the  oldest  and  simplest  form 
of  the  old  Chaldean  legends,  some  of  which  hart 
recently  been  disinterred  from  the  buried  Assyrian 
libraries.  On  the  contrary ,  the  very  mixed  nature 
of  the  wording  as  to  the  "  Elohim,"  or  (he  mighty 
ones,  would,  to  my  mind,  indicate  that  some  small 
verbal  changes  have  been  made  for  the  express 
purpose  of  converting  a  polytheistic  hymn  or 
legend  to  the  purposes  of  simpler  monotheistic 
minds,  much  as  the  old  hymns  to  Diana  bare  been 
converted  into  hymns  to  the  Virgin. 

Then  follows  the  legend  of  Adam  and  his  sons, 
extending  to  the  end  of  tbe  fourth  chapter.  The 
fifth  chapter  as  obviously  begins  a  distinct  nam- 
tive,  which  is  the  legend  of  the  flood,  followed  by 
the  lists  of  the  genealogies  of  the  forefathers  of 
Abraham,  which  are  evidently  the  family  records 
(more  or  less  reliable,  but  not  claiming  Divine 
authority)  of  the  Jewish  race.  These  records  came 
naturally  into  the  hands  of  Moses,  who  had  farther 
received  tbe  fullest  instruction  in  tbe  hidden  sserrd 
knowledge  and  philosophy  of  the  Egyptian  priest- 
hood. He  then  utilised  all  these  sources  of  know- 
ledge in  compiling  a  work  which  was,  no  doubt, 
the  substantial  basis  of  tbe  Pentateuch,  as  we  now 
possess  it,  siter  probably  several  reconstructions 
at  the  hands  of  Samuel,  Ezra,  and  others.  As  to 
the  "  elimination  of  the  miraculous  element  from 
the  narratives  of  thb  Exodus  and  journey  through 
the  wilderness,"  we  need  not  trouble  oumfree 
about  tbe  narrators'  good  faith.  There  is  so 
entirely  different  way  of  dealing  with  this  matter 
so  long  as  we  once  adopt  the  rational  view  of 
the  narrative  itself,  and  do  not  unnecessarily  confer 
upon  it  that  Divine  authority  or  inspiration  which 
it  makes  no  pretension  to  itself,  but  which  was 
conferred  upon  it,  not  only  long  ages  after,  bat, 
in  fact,  in  its  present  sense,  in  quite  late  timet 
only. 

This  is  a  matter  which  will  be,  and  most  be, 
regarded  differently  by  different  orders  of  mind, 
and  there  is  no  reason  why  each  should  not  lean 
the  other  freely  to  its  own  course.  Those  who- 
believe  in  the  direct  visible  interposition,  at  tuna, 
of  God  in  the  actions  and  history  of  man  will 
believe  the  history  as  it  stands,  and  draw  from  it 
lessons  as  to  the  workings  of  Providence.  Those 
who  hold  that  God  works  always  by  natural  Ur 
without  such  special  interventions,  will  consider 
that  the  miraculous  portions  are  legendary  addi- 
tions and  versions  of  the  actual  history,  collected 
and  inserted  by  the  later  editors  of  the  narrative 
as  it  now  exists.  But  neither  will  be  required  to 
believe  that  atrorities  worse  than  those  attributed 
to  the  Turks  in  Bulgaria  were,  not  merely  sanc- 
tioned, but  actually  commanded  by  a  Being  whom 
they  are  taught  to  regard  as  infinitely  benevolent. 
Nor  will  any  one  be  obliged  to  settle  for  himself 
whether  he  will  believe  in  Scripture  or  in  science— 
a  conflict,  the  source  of  endless  mental  suffenn? 
and  much  moral  evil,  which  is  necessary  now 
merely  because  ignorant  and  unwise  #  theologians 
have  bestowed  on  these  ancient  histories  a  Dirine 
sanction,  and  have  authoritatively  proclaimed  that 
all  men  must  accept  all  these  old  histories  upon 
penalty  of  becoming  rebels  against  Divine  autho- 
rity and  outcasts  from  the  ranks  of  the  trae  believers. 

Sigma. 

[11469.1— It  Has  always  appeared  to  me  that  the 
grand  difficulty  of  discussion  arises  from  a  bias  one 
way  or  the  other,  which  absolutely  prevents  behever 
and  non-believer  from  weighing  evidence  pro  and  eon. 
with  perfect  justice  and  accuracy.  Whether  8ir  «• 
Airy  ia  influenced  thereby  the  reader  must  jodge 
for  himself,  bnt  I  may  perhaps  remark  that  a  man 
whose  profession  needs  perpetual  recurrence  to  stem 
mathematical  tests  will  be  predisposed  to  requw 
the  application  of  similar  tests  to  every  w*- 
meat  arrogating  to  itself  the  title  of  Jw*- 
This  title  being  beyond  question  claimed  by  the  am, 
we  must  not  quarrel  with  any  one  who  tries  at  au 
events  to  test  it  fairly  by  the  standard  of  hard  sow 
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tific  or  historical  facts .  As  a  believer  myself  I  suppose 
I  was  educated,  like  the  majority,  in  the  school  which 
ptremptorily  forbade  all  question  upon  statements 
eonUined  in  that  book  ;  but  as  the  human  predilection 
for  inquiry  began  to  stir  within  me  I  was  and  am  still 
brought  again  and  again  face  to  face  with  difficulties 
which  considerably  tend  to  undermine  the  idea  that 
nothing  is  contained  in  that  Book  but  undeniable  and 
unquationable  truth .  And  to  any  one  who  is  called  to 
explain  to  others  the  various  apparent  mconsisten- 
eitt  or  inaccuracies  which  confound  nearly  all  who 
dan  to  think,  those  difficulties  grow  ten  times  more 
gigantic.  I  believe  many  of  them  to  be  quite  un- 
answerable. They  must  remain  confessedly  mistakes 
of  the,  several  authors  who  either  handed  down  apo- 

arphal  tradition  in  which  they  nevertheless  person- 
y  believed,  or  invented  wilfully,  or  stated  their 
own  honest  convictions  gained  from  a  very  insuffi- 
cient knowledge  of  facts.  But  when  this  conviction 
forces  itself  on  the  unwilling  and  prejudiced  reader 
his  faith  receives  a  rudo  shock,  painful  beyond 
measure  to  one  who  for  years  has  held  by  a  reed 
whioh  now  at  last  seems  to  show  signs  of  being 
bruised  and  broken,  and  faith  will  not  leave  go  of 
that  old  reed  until  it  wholly  gives  way  and  prostrates 
it  utterly  and  hopelessly  upon  the  shifting  sands  of 
infidelity.  After  all  that  can  bo  said  for  or  against 
the  divine  inspiration  of  the  Bible  there  will  always 
be  two  parties  journeying  to  the  same  great  un- 
known, if  not  hand  in  hand,  yet  perhaps  not  so 
widely  dissevered  after  all.  Faith  will  walk  blind- 
fold, stumbling  over  all  impediments,  humbly  taking 
all  for  granted.  Reason  walks  proudly,  making 
after  all  no  better  headway;  for,  if  blind  faith  is 
wrong,  reason  is  not  right.  If  reason  eliminates 
the  teaching  of  the  Bible  it  has  found  nothing  as  yet 
to  replace  it.  And,  in  respect  to  this  matter  of 
belief  or  nnbelief,  is  orthodoxy  right  in  asserting 
that  the  former  will  be  as  surely  rewarded  as  the 
latter  punished  ?  If  faith  is  a  gift,  or  if  it  is  a  natural 
faculty,  why  should  the  lack  of  it  be  considered  a 
crime,  any  more  than  the  maniac's  want  of  reason  is 
a  crime  -  If  a  man  can't  believe  because  biB  mind  is 
an  inquiring  mind,  demanding  proof  before  accopt- 
ing  a  creed,  why  should  he  be  condemned?  Not 
improbably  we  shall  all  be  wondrously  surprised 
hereafter  (believers  and  unbelievers  too)  at  the  mis- 
taken views  we  have  respectively  entertained. 
Sorely  we  may  bear  with  one  another  now — 
courteously  allowing  to  each  his  peculiar  viewB,  with- 
out pity  and  without  contempt,  for  I  think  the 
veriest  orthodoxist  has  little  else  to  plead  than 
"  Lord  I  believe — help  thou  mine  unbelief." 

J.L. 

[11470.] — It  is  somewhat  difficult  to  understand 
what  the  writer  of  letter  1 1436  means  by  saying  of 
the  two  Scriptural  accounts  of  the  Creation,  "that 
they  are  contradictory,  is  by  no  means  so  easy  to 
prove  as  to  aasert."  No  reasonable  man,  reading 
these  legends  as  he  would  read  (for  example)  a 
History  of  Borne,  can  fail  to  see  that  the  author,  or 
narrator,  of  the  first  one  believed  that  all  animated 
beings  were  created  before  man  appeared  upon  the 
scene  at  all  (Genesis  i.,  20 — 28  v.) ;  and  it  is  equally 
obvious  that  whoever  is  responsible  for  the  second 
one  thought  that  man  was  placed  first  upon  the 
earth,  and  that  the  animals  were  subsequently 
created  (Genesis  ii.,  7 — 19  _  T.)  Contradiction 
number  one.  Again,  in  Genecis  i-,  20  and  21  v., 
"winged  fowl"  are  produced  from  the  waters, 
together  with  "  great  whales  "  ;  while,  in  Genesis  ii., 
19  v.,  they  are  formed  "out  of  the  ground"  in 
common  with  every  "beast  of  the  field."  Con- 
inwHction  number  two.  It  is  all  very  well  to  call 
this  "  allegory,"  but  it  is  narrated  just  as  much  as 
history,  and.  as  a  matter  of  fact,  as  the  conquest  of 
Canaan,  or  the  building  of  Solomon's  Temple  itself  ; 
and  we  would  merely  say  that  this  use  of 
"  allegory  "  to  get  rid  of  difficulties  must  be  quite  as 
permissible  in  dealing  with  one  part  of  the  Bible  as 
another,  which  makes  a  very  two-edged  weapon  of 
it  indeed.  Turning,  now,  momentarily  to  your 
correspondent's  philological  or  grammatical  argu- 
ment. He  contends  that  Elohii/i  (the  plural  form) 
does  not  signify  the  Gods  or  Great  Powers, 
because  it  is  used  with  the  singular  form  of 
the  rerb.  What,  then,  is  the  meaning  of 
"Our  imager"  (Genesis  i.,  26  v.;  and  "in  the 
image  of  the  Gods  created  he  him  ;  male  and  female 
created  he  them"  (v.  27).  The  story  of  the  rib  we 
may  disregard  as  merely  a  side  issue.  But,  says  A 
Christian,"  "  If  once  the  element  of  time  be  elimi- 
nated, and  the  six  days  be  regarded  as  representa- 
tive of  so  many  stages  in  the  development  of  the 
world,  there  is,  indeed,  a  wonderful  agreement 
between  this  older  narrative  and  what  modern  science 
has  taught  us  to  believe  would  have  been  the  aspect 
of  the  world  if  it  could  have  been  viewed  by  a  pre- 
Adamite  philosopher !"  And  then  he  goes  on  to 
speak  of  the  probability  that  this  story  was  revealed 
by  a  series  of  visions "  .  .  .  "  and  after- 
wards found  so  closely  conformable  to  the  facts 
which  science  has  revealed."  But  surely  this  is 
emasculating  the  language  of  the  narrative  of  any 
meaning  whatever.  Apart  from  the  fact  that 
(as  we  propose  immediately  to  Bhow)  the  Bible 
it  of  the  Creation  is  flatly  contradicted  by 


"  facts  which  science  has  revealed,"  does  not  the 
whole  of  your  correspondent's  fifth  paragraph  afford 
an  admirable  illustration  of  the  truth  of  what  Prof. 
Clifford  so  trenchantly  says— "  It  is  a  well-known 
peculiarity  of  these  things,  that  if  the  barest  possi- 
bility of  conceiving  them,  by  any  violence  to  the 
intellectual  faculties,  can  be  made  out,  there  they 
are,  established  in  triumph  to  the  satisfaction  and 
comfort  of  every  orthodox  congregation?"  Now, 
in  the  outset,  the  hypothesis  of  "  visions,"  is  an 
absolutely  gratuitous  one ;  without  the  faintest 
warrant  in  the  narrative  itself.  Next,  there  is  not 
the  slightest  indication  that  the  "  days  "  were  meant 
to  represent  anything  but  days  such  as  we  know  them 
"  Day  and  Night."  "  The  Evening  and  the  Morn- 
ing were  the  first  day "  (Gen.  i.,  5  v.) — and  so 
on.  (N.B.  The  Sun  was  not  made  until  the 
fourth  day,  so  that  evening  and  morning  must  have 
had  •"»  different  origin  to  what  they  have  now. 
This,  however,  is  probably  one  of  those  little  lapsi 
or  exhibitions  of  absolute  ignorance,  claimed  as  being 
"  closely  conformable  to  what  science  has  re- 
vealed.) Again,  "  A  Christian"  tries  to  make  n 
point  about  the  firmament ;  but  the  fact  remains 
that,  solid  or  not,  it  is  represented  as  something 
which  divided  two  separate  masses  of  water,  and 
bore  up  those  that  were  above  it,  (comp.  Gen.  vii. , 
11  v.)  Then  we  come  to  the  separation  of  the  Earth 
and  Sea,  and  to  the  appearance  of  grass,  herb,  and 
fruit  trees  (all  before  there  was  any  Sun).  Subse- 
quently to  this  the  Heavenly  bodies  are  made ;  and 
(as  we  have  previously  intimated)  on  the  next  day 
"  great  whales  "  and  "  winged  fowl "  are  "  brought 
forth  abundantly "  by  "  the  waters."  On  the 
sixth  day  cattle  and  creeping  things  appear  j 
and  immediately  succeeding,  or  simultaneously 
with  them,  Man  is  made,  male  and  female, 
in  the  image  of  the  Gods.  Now  our  appeal  shall  be 
to  Paleontologists ;  and  we  would  ask  them  whether 
this  chronology  of  the  Creation  bears  any  resemblance 
to  that  deduced  from  the  discovery  of  organic  remains? 
Is  it  true — or  is  it  not— that  the  remains  of  "  great 
whales  "  and  of  "  winged  fowl,"  are  found  in  strata 
chronologically  antecedent  to  those  in  which  reptiles 
appear  ?  Besides,  do  wo  not  find  highly-organised 
crustaceans  at  the  bottom  of  the  Silurian  beds,  with 
the  very  lenses  of  their  eves  perfect  (before  there  was 
any  Sun  !)  and  remarkable  forms  of  fish  in  the  Devo- 
nian strata  ;  and  is  there  a  vestige  of  anything  worthy 
of  the  name  of  a  tree  until  we  get  up  to  the  Carboni- 
ferous beds  ?  It  is,  however,  needless  to  pursue 
this,  as  no  one  could  ever  have  made  the  assertion 
your  correspondent  does  about  the  conformability 
of  the  legend  with  the  facts,  6ave  on  the  presumption 
that  he  was  addressing  an  audience  who  knew 
nothing  whatever  of  either  Astronomy  or  Geology. 
Let  us  then  candidly  admit  that  the  whole  discussion 
must  be  confined  to  hard,  dry,  demonstrable  scien- 
tific data;  and  that  all  hypothesising  as  to  what 
a  "  Supreme  Being"  could  do,  "  if  it  pleased  Him," 
is  utterly  irrelevant  and  out  of  place.  It  is  a  matter 
for  Proof  and  not  for  the  Petitio  Principii. 

Your  Reviewer. 


account  < 


INEQUALITIES  IN  THE  MOTION  OF 
THE  MOON. 

[11471.]— To  the  term  nowalluded  to  by  "W.G.P." 
I  do  not  take  exception  at  all :  in  fact,  in  the 
expression  I  gave  it  is  really  taken  account  of — 
namely,  in  the  term  having  p-  as  a  divisor.  I 
understood  "  W.  G.  P."  to  assert  that  there  was  a 
term  in  r"  in  the  expression,  purely  due  to  the 
ellipticity,  which  is  not  the  case.  It  is  true  that  in 
estimating  the  effect  of  that  element  we  have  to 
consider  its  effect  upon  the  solar  disturbing  force 
also,  in  which  there  is  a  term  depending  upon  r3,  as 
everybody  knows  who  has  any  acquaintance  with 
the  lunar  theory.  With  regard  to  the  inequality  cf 
1912  years  I  did  not  determine  the  terms  due  to  the 
expansion  of  P,  but  those  to  the  square  of  thf  dis- 
turbing force,  which  are  multiplied  by  /'.  These 
would  be,  I  thought,  greater  than  the  others.  It  is 
possible,  however,  that  a  numerical  error  may  have 
crept  into  my  calculations,  which  were  executed 
quickly. 

With  respect  to  letter  11440  I  may  say  that  in 
letter  11391  I  was  endeavouring  to  explain  how 
factors  such  as  c3 p-  arise, without, strictly  speaking, 
continued  approximation,  as  well  as  a  general  method 
for  calculating  all  long  inequalities.  This  method 
is  not  impracticable.  In  fact,  something  quite 
equivalent  to  it  must  be  gone  through  if  long 
inequalities,  with  considerable  co-efficients,  are  to  be 
calculated  with  precision.  When  these  inequalities 
are  very  small,  the  greatest  part  of  this  process  can 
be  omitted.  I  agree  with  "  N."  that  the  method  of 
variation  of  constants  is  not  a  very  good  one  for  the 
determination  of  the  lunar  inequalities  in  general. 
But  I  am  of  opinion  that  in  no  case  ought  the  inte- 
grating factors  to  be  expanded,  which  requires  us  to 
begin  with  a  form  of  equation  something  like  what 
I  have  given.  It  makes  no  difference  whether  c- 
appears  naturally  or  arbitrarily  in  the  equation. 
Its  introduction  does  not  destroy  the  convergence  in 
any  of  the  terms,  but  enhances  it  to  an  immense 
extent,  as  indeed  might  be  foreseen.  If  in  the 
equation  I  have  given,  a  term  be  considered  in  whose 


argument  the  co-efficient  of  t  is  c  —  p  then  the 
constaut  term  in  P  will  contain  p  multiplied  into 
terms  of  the  order  of  the  solar  disturbiug  force, 
which  shows  the  advantage  of  the  form  uuder  con- 
sideration. It  is  true,  as  "  N."  says,  that  c'is  a 
great  nuisance,  but  the  nuisance  is  infinitely  less 
when  unexpanded  than  the  reverse.  The  expansion 
of  the  integrating  factors  is  what  renders  the 
expressions  of  Plana,  Pontecoulant,  and  Delaunay 
so  Blightly  converging. 

I  thought  I  had  sufficiently  explained  in  a  previous 
letter  how  I  had  calculated  the  inequality  remarked 
upon  by  "  N-"  Perhaps  "  N."  will  bo  kind  enough 
to  state  what  wore  "  the  difficulties  and  peculiarities 
which  I  had  overlooked  in  some  equation."  What 
equation  is  intended  I  am  not  at  all  sure.  I  can 
assure  "  N."  that  Delaunay's  expansions — so  far 
as  they  depend  on  the  ratio  between  the  mean  dis- 
tances of  the  Earth  and  Venus — are  certainly  con- 
vergent, and  are  and  must  be  exactly  the  same  as 
were  used  by  Hansen,  who  was  not  so  absurd  as  to 
object  to  Delaunay's  results  on  that  account.  It 
was  the  expansion  by  powers  of  m  that  Hansen 
objected  to.  Hansen  himself  however  failed  en- 
tirely in  the  calculation  of  one  of  the  long  inequalities 
due  to  him,  and  partially  also  in  the  other — owing, 
I  think,  to  reducing  to  numbers  before  his  elimina- 
tions were  complete.  "  N."  asks  me  if  "I  have 
considered  only  that  portion  of  the  same  form  as 
the  solar  perturbation,  or,"  Sic.  This  I  regret  I 
cannot  answer,  as  I  fail  to  detect  any  meaning  in  the 
question.  W.  C.  E. 

i  LYR2E— POLARIS— SATURN'S  SATEL- 
LITES-ER  RATUM. 

[11472.] — "W.  G.  P."  is  in  error  in  stating 
(letter  11439,  p.  641)  that  I  said  "it  was  simply 
absurd  to  say  that  the  Debilissima  are  to  be  seen 
with  a  21/in.  telescope."  If  he  will  refer  to  my  letter 
(p.  611)  he  will  find  it  a  2$in.  telescope,  which 
makes  a  slight  difference.  I  am  much  obliged  to 
him  and  Mr.  Dennett  for  the  information  con- 
cerning Mr.  Ward,  which  I  must  somehow  have 
overlooked  in  the  vol.  referred  to.  But  may  I  be 
allowed  to  state  that  I  do  not  consider  that  there 
is  any  comparison  between  a  2£  stop  on  a  4-3 
telescope,  and  a  2J  full  aperture?  Besides,  Mr. 
Ward's  is  an  exceptional  case,  and  I  very  much 
question  whether  there  is  another  observer  in  the 
United  Kingdom  who  can  equal  him  in  this  respect. 

Last  night  I  directed  my  instrument  (5in.)  upon 
Polaris,  and  with  full  aperture  the  companion  was 
glaringly  conspicuous.  Upon  applying  a  2in.  stop 
(power  95)  I  found  the  comes  quite  easy,  and  upon 
removing  the  above  and  substituting  a  l.Jiu.  stop, 
the  comes  was  still  steadily  seen.  With  power 
180  it  was  easier,  and  I  am  certain  I  could  have 
seen  it  with  less  aperture,  still  with  that  power,  had 
I  possessed  a  smaller  stoo.  I  may  just  remark 
that,  with  this  aperture  and  power  (120  to  the  inch) 
the  star  discs  were  as  sharp  and  clearly  defined  as 
possible,  though,  of  course,  larger  than  with  full 
aperture.  Now  I  think  the  gentleman  who  sees 
the  Debilissima  with  a  2iin.  telescope  ought  to  be 
able  to  see  the  companion  to  Polaris  with  lin.  of 
aperture.  If  he  can  really  do  this  I  shall  be  dis- 
posed to  credit  him  with  being  Mr.  Ward's  superior. 

In  letter  11447,  p.  642,  amongst  some  remark- 
ably good  tests  I  find  2  satellites  of  Saturn  seen 
with  a  4in.  aperture.  Is  this  a  misprint  ?  Because 
Grover  has  seen  two  with  2in.,  Banks  four  with 
25,  and  a  3}  or  4in.  ought  to  show  five.  ("  Celes- 
tial Objects,"  p.  167.) 

In  my  last  letter  (p.  611),  r"  should  be  y3  Andro- 
mediB.* 

Leicester,  Sept.  2,  1876.  W.  8.  Franks. 

[•  Mr.  Franks  has  written  very  plainly  eta* :  we 
presume  he  means  gamma3. — Ed.  ] 


JUPITER'S  SATELLITES. 

[11473.1— Permit  me  to  correct  a  misapprehen- 
sion which  Beems  to  exist  a3  to  the  superiority  of  my 
visual  power.  A  reference  to  the  only  statement 
which,  as  far  as  I  remember,  I  have  ever  published 
on  the  subject,  and  which  occurs  in  "  Celestial 
Objects,"  p.  144  (3rd  Edition),  will  show  that  it 
was  the  combined  light  of  two  satellites,  very 
favourably  situated,  which  on  one  occasion  made  a 
perceptible  impression  upon  my  eye.  Many  other 
persons  would  probably,  in  that  especial  instance, 
have  been  equally  successful.  I  have  never  claimed, 
and  have  no  right  to  claim,  any  facility  in  the  per- 
ception of  minute  points  of  light.  A  comparison  in 
this  respect  with  such  observers  as  Burnham, 
Ward,  or  Sadler— and,  no  doubt,  many  others — 
would  be  hopeless.  T.  W.  Webb. 

H.  v.  62  LEONIS  AND  SMYTH'S  CYCLE. 

[11474.] — I  have  copied  what  is  to  be  found  in 
Sir  W.  Herschel's  MSS.  in  the  Royal  Astronomical 
Society's  library  about  bj  v.  62,  but  I  fear  it  will  be 
of  little  use  to  Mr.  Burnham  in  identifying  this 
double  star.  The  entry  in  the  MS.  is  as  follows  :— 
"  E  posterioris  Leonis  pedes,  precedentibus.  Fh.  57 '. 
Feb.  11th,  '82— double,  very  unequal,  of  the  4th 
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class  ;  dist.  20".  Feb.  5th,  '83— very  unequal; 
dirt.  20  +  34g  =  33"  16'",  227"."  Immediately 
below  the  word*  "  £  posteriori*  "  comes,  according 
to  custom,  the  name  of  the  star — i.e.,  "  57  Leonis  ;" 
but  in  this  case  these  words  have  been  erased.  227 
is,  of  course,  the  power  need  by  Id  in  his  observation. 
I  have  not  been  able  to  find  any  position  angle 
anywhere. 

On  referring  to  the  original  slips  from  which  the 
"  Bedford  Catalogue  "  was  written,  and  which  are 
preserved  in  the  Boyal  Astronomical  Society's 
Library  ("  Cycle,"  Vol.  I.,  p.  243  t  "  Monthly 
Notioes,"  Vol.  VI.,  p.  203).  I  find  that  the  position 
angle  of  the  companion  to  61  Qeminorum  in  the 
diagram  is  ±  160°,  and  not  ±  110°,  as  in  the  text  of 
the  slip  and  in  the  "  Cycle  "  itself.  It  seems  pro- 
bable that  Admiral  Smyth  in  some  way  read  the 
position  circle  of  his  micrometer  wrongly  (not  a 
solitary  occurrence  ;  e.  g. ,  the  error  in  the  distance  of 
the  companion  to  -  Cassiopeia) ;  the  weight  assigned 
to  the  observation  (»  1)  is  so  low  that  eren  a  larger 
error  in  distance  might  easily  hare  been  overlooked 
— indeed,  Smyth  says  himself  that  "  the  mark  (»  1) 
■ores  only  to  show  that  the  object  was  identified," 
and  rather  a  large  proportion  of  the  "  Cycle " 
objects  hare  this  weight  affixed  to  them.  These 
slips — the  existence  of  which  is  known,  I  beliere,  to 
but  few  persons — contain  a  great  deal  of  curious 
matter  (I  may  mention  some  measures  of  double 
stars  by  Mrs.  Smyth,  and  some  nebulas  and  doable 
•tars  not  included  in  the  printed  Catalogue),  and  are 
well  worth  consulting ;  there  is,  moreorer,  a  diagram 
of  nearly  erery  "  Cycle"  object — in  fact,  I  believe, 
of  erery  object,  with  the  exception  of  v  Virginis.  I 
hare  lately  copied  the  greater  part  of  these  diagrams, 
and  collated  the  slips  in  the  "  Cycle."  This  has 
resulted  in  the  detection  of  a  good  many  errors  and 
omissions  which  escaped  Smyth's  vigilant  eye  in 
his  revision  of  the  "Bedford  Catalogue"  (eg.,  his 
letter  in  the  "  Notioes,"  loe.  ait.). 

Perhaps  one  of  the  most  remarkable  of  these  is 
that  of  the  missing  comes  toProcyon  (Webb,  p. 
221,  3rd  Ed.).  In  the  slip,  besides  the  entry, 
"  Distance  145"  d.  (- 1),"  as  in  the  "  Cycle,"  there 
is  another  at  the  top  of  the  distance  column — 
"  a  AB.  183s.  (•  1) "  (I  may  remark  that  in  the 
slips  the  difference  m  R.  A.  between  the  two  stars 
is  always  entered  at  the  top  of  the  distance  column, 
and  the  micrometer  distance  at  the  bottom).  May 
not  the  observation  of  this  companion  be  one  of 
Bird's  doubles  in  disguise?  The  only  authority,  as 
far  as  I  am  aware,  for  Smyth's  companion,  besides 
himself,  is  Mr.  J.  Fletcher  ("  Spec.  Hart.,"  p.  236; 
"  Sidereal  Chromatics,"  p.  69,  Ac.),  and  he  remarks 
that  his  observation  is  "  a  lop-sided  one,"  the  posi- 
tion angle  only  having  been  measured.  Smyth's 
position  angle  is  85  0°,  and  Fletcher's  84°  IV  '50-17 ; 
and  the  angle  of  Bird's  double— which,  by  the  way, 
has  been  independently  discovered  by  Baron  Dem- 
bowski  and  Mr.  Burn  ham — is,  according  to  8eeehi, 
88  60°,  Ep.  '56-16 ;  Lord  Wrottesley,  83-89°,  Ep. 
1857-92  ;  and  Powell,  at  Madras,  83  1°,  '60-82 ;  the 
distances  being  respectively  331 '62"  (I  presume 
38162"  on  p.  116  of  the  Catalogue  of  1859  is  a 
misprint),  327  6",  and  332  2".  Smyth's  comes  is 
not  to  be  fonnd  in  Fiaxsi,  Bessei,  or  any  catalogue  I 
have  examined.  It  is  somewhat  curious  that  the 
late  Admiral  did  not  notice  the  enormous  discre- 
pancy between  his  two  observations. 

  Herbert  Sadler. 

AUGUST  METEORS. 
[11475.1— The  following  note  of  the  August 
meteors  as  seen  from  this  place  may  interest  some  of 
your  readers.  On  the  night  of  the  10th  between 
9.15  and  115,  134  were  observed.  Of  those  seen 
before  midnight  the  greater  portion  appeared  to 
have  a  radiant  point  in  Cassiopeia,  but  those  seen 
afterwards  came  from  the  duster  z  Team.  The 
numbers  observed  during  this  month  are  as  follows : 

On  the  9th    21 

10th    134 

11th    25 

12th    8 

13th    13 

27th      ...    12 

One  of  the  meteors  seen  on  the  13th  deserves  special 
mention.  It  appeared  at  about  9.27  (as  nearly  as  I 
could  judge  in  semi-darkness),  moving  in  a  line  from 
X  Persei,  and  passing  with  a  rapid  motion  across  a 
small  star  distant  about  SO*  vertically  over  3  Ursss 
Majoris.  It  was  as  bright  as  Venus,  and  it  left  a 
tail  visible  for  4  or  5  seconds. 
Folkestone.  J.  FarnelL 

WONDKEPT7L  VISION. 
[11476.]—"  W.  G.  P."  (11439,  p.  641)  attempts  to 
throw  my  failing  to  see  the  8  mag.  star  in  the 
Trapeaiam  in  October  last  against  my  seeing  the 
DebOissima  daring  the  present  summer.  I  mast 
offer  a  few  words  of  explanation.  My  eyes  are  cer- 
tainly not  better  than  formerly,  except  that  they  are 
considerably  better  trained— that  makes  some  little 
difference,  as  "  W.  G.  P."  most  know  perfectly 
well.  At  the  time  I  asked  the  query,  I  had  only 
made  one  observation  of  «  Ononis  with  the  telescope 
I  now  use.    My  great  wooden  stand  was  at  that  time 


very  shaky— it  is  not  so  bow.  The  night  was  a  bad 
one  for  telescopic  work,  and  at  the  time  the  observa- 
tion was  made  the  Trapeaiam  was  scarcely  above 
the  horison.  Putting  these  facts  together,  perhaps 
"  W.  G.  P."  may  see  for  himself  that  the  8  mag. 
star  was  quite  as  difficult — if  not  more  bo — than  the 
Debiliasima,  which,  by  the  bye,  are  a  very  different 
class  of  object.  I  ought  to  have  mentioned  in  letter 
11414  (p.  614)  that  the  Trapezium  looked  like  a  large 
mass  of  bright  nebulae  with  the  2Jin.  inferior  O-G. 

Frank  Dennett. 

SEEING  FAINT  STARS. 

[11477.]— Pbbhaps  Mr.  Dennett  would  not  object 
to  say  whether  we  are  to  attribute  his  extraordinary 
success  in  seeing  faint  stars  to  the  quality  of  hts 
small  telescope,  or  to  the  penetrative  power  of  his 
eyesight ;  also  whether  any  of  his  friends  have  been 
equally  successful  with  himself  in  detecting  the 
fainter  comitos  in  epsilon  Lyre  with  the  same 
telescope  P  A  little  explanation  of  this  kind  would 
serve  to  clear  the  ground  in  discussing  the  merits  of 
small  telescopes.  I  might  add  that  the  position  of 
the  observatory  has  often  an  important  bearing  on 
the  question,  the  pure  air  of  a  country  elevation 
imparting  an  advantage  equal  to  a  clear  increase  of 
aperture,  when  compared  to  the  smokineas  and 
fogginess  of  a  flat  town  with  its  atmosphere  dis- 
turbed by  some  hundreds  of  chimneys.  Perhaps  Mr. 
Dennett  would  obligingly  say  in  his  reply  what  he 
finds  to  be  the  most  suitable  eyepiece  to  use  when 
seeking  for  unusually  faint  stars  P  Would  he 
recommend  the  ordinary  Huyghenian  eyepiece, 
divested  of  its  field  lens  P  W.  R.  D. 


DEFINITION  TESTS  FOB  2Hn. 
TELESCOPES. 
[11478.]— Som  time  ago  I  gave  a  list  of  "  Testa 
for  2$in.  Telescopes,"  bat  simply  named  the  stars. 
I  now  give  their  distances,  Ac. : — 

I. — East  Tbbtb. 


Star. 

B.  A. 

Deo. 

+  2030 
+  28 
-  041 
+  058 
+  3716 

i 

Pos. 

.9 
Q 

1 

•  r  Leonis 

•  a  Piscium 

•  Z  Aqnarii 
•jSerpentis 

•  f  Herculis 

h.  m. 
X.  12 
I.  55 
XXH.  22 
XV.  29 

xvn.  19 

2  4 
5  6 
4  45 

3  5 

4  5-5 

112*8 
325-8 
8336 
1912 
308-9 

3" 
8*2 
33 
32 
37 

1871 
1865 
1871 
1865 

 II. — MODBRATX  T«BTS. 

•.'  LynB...'XXin.40:  +  3932 
+  ,B6otiB.;.XIV;  39|  +  2737 
T>Draconia 


XVH.    Sl  +  5439 


5  6  5 1  19'7 

3  7  B24 

4  4-5  181-8 


3 

27 
28 


1853 
1867 
1865 


m.— DimCXTLT. 


t «» Lyra ... 
t '  Leonis... 
f  ^  Scorpii 


IXVIH.  401 +  3932I5  5  5 11481 
XI.  17  +  11154  7-5  72-3 
XVI.     41-19  717  8  I 


2-5 
25 
1-75 


1853 
1870 


The  B.  A.'s,  Ac.,  are  taken  from  Webb's 
"Celestial  Objects."  Those  marked  •  I  have 
divided  with  76,  and  those  +  with  132.  I  can  only 
elongate  »*  Scorpii.  1*  Lyra  I  have  divided  with 
200,  and  only  175  aperture.      Frank  Dennett. 


TELESCOPES  AND  THEIR  POWER. 

[11479.T— In  reply  to  F.  Dennett  (letter  11414)  I 
gave  the  price  of  object-glasses  in  Vol.  XXII., 
p.  132.  Now,  I  say  that  the  average  price  of  a 
3in.  is  42s.,  and  I  know  from  experience  that  von 
may  get  a  good  one.  I  bought  one  from  a  Man- 
chester optician,  42in.  focal  length,  and  I  mounted 
it  myself.  Now,  when  first  I  tried  it  I  could  not 
see  a  church  clock  half  a  mile  off.  Well,  I  searched 
for  Information,  but  I  could  not  get  anything  defi- 
nite in  regard  to  the  stops,  so  I  struck  oat  a 
diagram  from  the  focal  length  of  my  object-glass, 
ana  placed  my  stops  accordingly,  without  cutting 
any  of  the  rays  of  light  from  the  object-glass.  The 
consequence  was  that  when  I  applied  it  as  before  I 
could  see  a  man  at  the  distance  of  12  miles  with 
ease,  also  Jupiter's  belts  and  moons,  and  Saturn 
with  bis  splendid  rings.  And  I  may  state  that  a 
friend  of  mine  has  a  Sin.,  which  cost  him  .£20.  and 
I  tested  his  with  mine  on  Jupiter.  Now,  the  planet 
appeared  steadier  in  mine  than  his,  so  I  examined 
the  eyepiece,  and  pointed  out  to  him  where  the  fault 
was.  So  that  yon  may  pay  a  good  price  for  a  glass, 
and  then  it  is  not  as  it  ought  to  be.  I  have  a  41n., 
Oft.  focal  length,  which  shows  Jupiter  and  his  moons 
beautifully  in  open  daylight ;  but  I  have  not  had  the 
pleasure  of  seeing  Saturn  with  it  yet.         G.  B. 


METEOROLOGY. 

[11480.]— Though  agreeing  with  "  A  Fellow  of 
the  Boyal  Astronomical  Society  "  in  the  main,  in 
his  remarks  (11388)  in  reference  to  Mr.  Thrustans' 
communications,  I  think  he  has  failed  to  see  that 
there  is,  after  all,  a  difference  between  the  expression, 
"  storm-warning,"  and  "  weather-prophesying  " — 


the  latter  being  a  much  more  general  expression 
than  the  former ;  and  it  would  be  quite  intelligible 
and  correct  for  a  person  to  say  that  he  "supposed 
a  certain  establishment  was  intended  for  itorm- 
warning,  and  not  for  weather-prophesying."  I 
suppose  "  F.  B.  A.  S."  wonld  acknowledge  that 
there  was  a  difference  between  a  "  society  for  ob- 
serving snnspots  "  and  an  "  Astronomical  Society ;" 
and  yet,  to  use  his  own  language,  "  What  on  the 
face  of  the  earth  u  observing  the  sun  bat  a  branch 
of  astronomy  P"  Sorely  this  savoars  of  hyper. 
criticism  1 

"  There  is  no  science  of  meteorology,  nor  any- 
thing approaching  to  it,"  says  "  F.  B.  A.  8."  Now, 
is  not  this  also  going  a  little  too  far?  The  science 
of  meteorology  may  not  be  in  that  perfect  condition 
in  which  we  find  astronomy,  chemistry,  Ac. ;  it 
may  be  that  those  who  turn  their  minds  to  this  sub- 
ject are  punning  a  totally  wrong  method,  and  con- 
sequently that  the  results  are  small,  and  ridiculously 
below  what  might  reasonably  be  expected.  let, 
notwithstanding  all  this,  I  most  say  that  there  w  s 
science  of  meteorology,  and  one  which  I  hope  will 
one  day  occupy  the  proad  position  now  held  by  that 
of  astronomy.  Even  according  to  "  F.  B.  A.  S.'i " 
definition  of  a  science,  it  exists.  In  letter  11388 
he  says  1  "  It  is  the  very  essence  of  a  science  that  it 
enables  definite  prediction  to  be  made."  Now,  it  can- 
not be  denied  that  definite  prediction  can  be  made 
in  reference  to  the  weather.  Given  certain  indica- 
tions of  the  barometer,  thermometer,  and  appear- 
ance of  the  clouds,  and  any  one  who  has  given 
the  subject  his  attention  knows  that  certain  results 
follow,  and  these  results  may  be  predicted.  Again, 
from  my  own  observations  of  south-west  gales,  ex- 
tending over  several  yean,  I  know  to  a  certainty 
that  from  two  to  three  houn  after  the  barometer 
commences  to  rise  (it  falls  during  the  gale)  the 
cloods  which  have  hitherto  covered  the  sky  wffl 
begin  to  break  in  the  west— usually  the  nortfc-wst 
—the  wind  will  veer  to  the  W.N.W.,  the  litde 
arch  of  blue  sky  in  the  west  extends  until  soon  the 
doods  are  gone;  and.  if  this  take  place  m  the  after- 
noon, when  the  evening  comes  the  stars  will  shine 
with  remarkable  lustre.  These  changes  may  be 
predicted  whenever  a  regular  south-west  gale 
occurs,  as  certainly  as  a  physician  can  predict  toe 
effects  of  a  certain  drug  on  the  human  body.  Again, 
looking  back  to  my  weather  record  of  Dec.  23, 1874, 
I  find : — "  Colder  than  ever ;  thermometer  at  o.SOs.m. 
a  little  over  28°.  The  upper  part  of  the  branch*  of 
the  trees  and  hedges  are  covered  with  a  thiek  layer  of 
frost ;  the  ground  everywhere  covered  with  enow, 
frosen  hard.  Three  o'clock  :  There  has  been  a  layer 
of  cloud  along  tht  south-west  horison,  and  I  nan 
just  noticed  a  curious  thing  about  the  smoke  from 
Mr.  Butt's  saw-mills.  After  gcinp  some  datanei 
in  a  south  direction,  and  having  attained  a  mode- 
rate elevation,  it  carved  backwards,  and  went  m  an 
exactly  opposite  direction  ;  this  would  seem  to  for* 
tell  a  change  of  wind.  The  thermometer,  wmeh 
at  1.30  was  only  31°,  is  now  over  32°."  The,  » 
the  fact  that  the  thermometer,  instead  of  faJhog  M 
the  day  advanced,  rose  considerably,  quite  prepared 
me  for  the  following  result,  which  I  also  cow  from 
my  weather  record >f  the  same  day  r— "  10.45  o.m.  t 
I  have  just  returned  from  the  chess  dob,  and  find 
the  wind  changed  to  the  8.  and  a  thaw  set  in ;  them 
seems  to  have  been  a  little  rain.  On  looking  at  the 
thermometer  I  find  it  is  44°,  baring  risen  12s  sod 
3  o'dock." 

I  might  give  scores  of  other  instances  in  which 
observation  of  phenomena  gave  me  some  knowledge 
of  coming  change ;  and,  in  fact,  every  one  knowi 
that  there  are  a  number  of  indications  of  approaching 
changes  whioh  are  so  striking  as  to  be  known  to 
all.  The  cataloguing  of  observations  does  not  make 
a  science ;  and  truly  this  is,  as  far  I  can  make  opt, 
tile  only  result  of  the  great  outlay  of  money  wtaes 
is  made  by  official  meteorologists ;  and  Iftw  »* 
great  contempt  for  the  smallness  of  the  return  ai 
r«  F.  B.  A.  8.*'  can  do.  As  to  the  publication  in 
each  day's  newspaper  of  the  "  state  of  the  weather, 
I  have  often  been  amused  to  think  that  editort 
could  suppose  that  the  information  that  ymterdsy 
it  rained  could  be  of  any  service  to  persons  wM 
probably  knew  it  bat  too  well.  At  the  same  fame, 
it  ought  not  to  be  forgotten  that  many  a  pnvste 
observer  is  not  only  taking  observations,  but  a 
also  in  the  habit  of  spending  hours  of  careful 
study,  in  the  hope  of  deducing  general  laws  there- 
from :  and,  if  only  a  few  laws  have  been  as  yet  de- 
tected with  certainty,  those  few  are  .«£«■*  * 
entitle  meteorologists  to  claim  for  their  hobby  «• 
name  of  a  sdenoe,  and,  thongh  the  resulti  are « 
yet  small,  we  have  the  consolation  of  knowing 
the  infancy  of  most  sdences  is  the  P«riod  wnea 
little  progress  is  made,  and  even  the  Bean  or  wau 
have  been  called  "  useless  observations  on  un 
shelves  of  the  "  Mateorological  Society"  may  onedsy 
do  good  service  'by  proving  the  truth  of  some  grew 
theory.  What  would  astronomers  not  gyre  now 
for  a  pile  of  observatious  takeu  a  few  thousana 
yean  ago  with  great  care,  and  extending  orrr  • 
long  period ;  and  yet  such  observations  wooW»* 
the  time  have  been  open  to  the  charge  of  oemf 

Apropos  of  weather  predictions.  I  should  like  to 
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impress  apon  all  observers  the  great  importance  of 
noting  the  nature  of  the  clouds  and  their  changes 
of  structure.  I  am  more  and  more  convinced  that 
a  careful  study  of  minute  changes  in  their  structure 
will  be  of  great  lerrice  in  helping  one  to  foretell 
coming  changes.  The  invention  of  the  barometer 
and  thermometer  has  been  a  great  blessing  to 
meteorology,  but  it  has  also  had  one  bad  effect — vis., 
to  cause  people  to  give  too  mueh  of  their  attention 
to  its  indications,  and  too  little  to  the  multitudinous 
changes  which  take  place  in  the  atmosphere  and 
the  clouds.  The  meteorologist  should,  like  the 
astronomer,  gaae  upwards.  He  must  read  what  is 
written  on  the  sky,  whilst  the  latter  reads  what  is 
written  above  it.  Edmund  P.  Toy. 

Middle  Class  School,  Littlehampton,  Sussex, 
August  28, 1876. 


FORECASTING  STORMS. 

[11481.  J— Elaborate  as  is  the  theory  of  Mr.  A. 
S.  Wenley  (lett.  11402)  now  that  he  has  restated  it 
in  somewhat  fuller  amplitude  of  detail,  it  would, 
neTertheless  appear,  from  the  eren  tenonr  of  our 
atmospheric  changes  as  we  generally  witness  them, 
that  hu  predictions  based  upon  it  seem  as  unlikely 
to  be  now  fulfilled  as  ever,  and  perhaps  this  is  one 
circumstance,  inter  alia,  why  scientific  men  of 
eminence  and  distinction  have,  as  he  alleges,  hitherto 
not  deemed  his  theory  of  sufficient  importance  to 
merit  their  attention.  Till  they  do,  it  is  not  at  all 
improbable  that  many  of  your  readers  will  concur 
in  their  judgment,  notwithstanding  the  force  and 
eloquence  with  which  Mr.  Wenley  pleads  for  recog- 
nition. I.  F.  Ballard. 

Chelmafdrd,  August  31, 1876. 


TBTB   MIDLAND   BAIL  WAY — EXPRESS 
TRAIN". 

[11482.]— I  do  not  wish  to  discourage  "  Express 
Driver,"  but  at  the  same  time  it  seams  only  right 
that  the  readers  of  the  English  Mechanic  should 
know  that  his  opinions  are  not  shared  by  many  of  his 
mates  ;  while  at  Derby,  I  think  they  wonld  be  very 
much  surprised  at  the  ideas  which  he  gives  forth  as  the 
representative  of  the  Midland.  In  the  matter  of 
"  dead  weight,"  for  instance,  the  chiefs  are  far 
from  feeling  as  satisfied  as  "  Express  Driver  "  and 
are  considering,  I  understand,  what  to  do  in  the 
case  of  the  Pullman  cars  and  the  empty  1st  class 
carriages,  which  at  present  are  wasting  so  much 
power.  Only  the  other  night  I  saw  the  Scotch  mail 
from  Bristol  running  with  three  1st  class  coaches 
containing  4  people ! 

An  to  the  trains  being  shorter  (let.  11301,  p. 
all  I  can  say  is,  that  "  Express  Driver  "  is  about  the 
only  person  I  have  met  with  who  thinks  so — the  chief 
difference  being  that  1st  class  coaches  take  the 
of  the  2nd  class,  and  I  know  that  the  amount  of  roll- 
ing stock  at  the  different  depots  is  just  about  what 
it  used  to  be,  considering  the  various  extensions 
thai  an  now  in  work.  That  the  Midland  is  a  good 
Una  I  think  no  one  will  dispute,  and  that  it  did  well 
in  taking  3rd  class  by  all  trains  is  also  generally 
admitted,  I  believe ;  but  it  can  stand  on  its  merits 
very  well  without  claiming  perfection.  I  have  seen 
the  engines  of  moat  English  and  Continental  makers, 
and  I  believe  the  4-ooupled  6ft.  7Jin.  are  equal  to 
any  running,  for  power  and  evenness  in  running;  but 
as  to  their  beating  any  single  engine,  as  "  Nil  Despe- 
randum"  says  (11430,  p.  617),  why  his  experience 
rarely  must  be  very  limited.  As  good  as  they  are.  I 
don't  think  they  would  run  at  85  miles  an  hour,  ana  I 
doubt  if  they  would  take  a  train  of  32  coaches.  Last 
spring  I  took  a  trip  by  the  Great  Western  Railway 
and  tried  the  Flying  Dutchman.  The  engine  was  cer- 
tainly one  of  the  finest  I  have  seen — named  Estafette, 
I  think— and  though  we  left  Bath  20  minutes  late 
we  ran  into  Swindon  only  9J  minutes  behind,  having 
done  the  29}  miles  in  34$  minutes,  including  getting 
up  speed  after  leaving  Bath,  and  slowing  into  Swin- 
don-yard.  I  doubt  if  he  could  beat  this,  considering 
the  bank  at  Box,  and  that  the  broad  gange  coaches 
are  fully  Jrd  heavier  than  the  narrow.  However, 
after  leaving  Swindon,  we  actually  ran  at  85  miles 
per  hour,  and  had  made  up  time,  slackened  to  what, 
I  suppose,  is  their  usual  pace — about  57 — before  pass- 
ing Didoot.  The  engine  was  a  single  8ft.  one,  and 
appeared  to  be  a  new  one?  but  I  was  unable  to  catch 
sight  of  the  date.  On  visiting  the  locomotive  works 
at  Swindon  I  saw  one  or  two  of  the  same  class  pass — 
one  with  an  excursion  of  32  coaches.  The  Great 
Western  Railway  have  also  some  very  fine  7ft.  single 
narrow-gauge  engines  of  beautiful  proportions,  and 
considerable  speed  and  power.  I  do  not  know 
whether  "Nil  Deeperandum  "  is  aware  that  the 
Midland  are  building  some  exact  duplicates  of  the 
engines  by  Dubs  and  Co.,  which  he  so  much  admires, 
and  to  judge  from  what  I  saw  when  I  went  into  the 
erecting  shop  the  other  day  they  will  be  quite  equal 
to  them  in  finish  and  beauty.  The  new  engines  for 
the  Scotch  expresses  are  to  have  leading  bogies,  not- 
withstanding that  that  is  the  wrong  end  for  them  in 
"  Express  Driver's  "  opinion.  Mr.  Johnson  is  now 
potting  new  boilers  to  what  single  engines  he  has, 
and  at  the  works  they  are  daily  expecting  orders  to 
put  new  single  ones  in  hand— so,  I  think,  the  less 


said  about  "  pedestals  "  the  better.  The  Great 
Northern  Railway  had  better  look  ont,  or  they  may 
be  beaten  on  their  own  ground.  In  the  letters  of 
"8.  T."  and  "  W.  E.  H."  (letters  11365  and  11369, 

E.  592)  reference  is  made  to  Mr.  Walton's  evidence : 
e  is,  however,  only  passenger  superintendent,  and 
his  evidence  as  to  speed  is  not  reliable.  It  was  con- 
tradicted by  the  statement  produced  at  the  time,  and 
I  know  it  to  be  incorrect.  I  am  very  much  inte- 
rested in  this  discussion,  but  I  wish  we  could  get  rid 
of  some  of  the  party  spirit  manifested.  We  don't 
want  Great  Western  Railway  or  Midland,  or  any 
other  advocates,  but  we  want  as  much  information 
as  possible.  I  don't  suppose  there  is  any  engine  that 
will  beat  every  other ;  and  after  all,  that  is  hardly  the 
point.  Each  line  rather  wants  the  engine  beet  suited 
to  its  work.  Midland. 


MAGIC  SQUARES. 

[11483.'] — Allow,  me  to  correct  three  typographical 
errors  which  appeared  one  in  each  of  three  squares  I 
sent  (letter  11382,  p.  594).  The  fifth  term  in  the 
fifth  horizontal  row  from  the  top  (first  square)  should 
be  35,  not  36.  The  second  term  in  the  fourth  row 
(second  square)  should  be  20,  not  23.  And  the  last 
term  in  the  third  square  for  37  read  36. 

I  now,  according  to  promise,  send  what  may  be 
called  the  multi-magic  square  from  1  to  256  terms, 
which  contains  16  perfect  smaller  squares  of  16  terms 
each,  thus  affording  194  exercises  in  addition.  I 
think  the  most  simple  square  to  do  is  one  with  16 
terms,  say  from  1  to  16.  All  you  have  to  do  is  to  write 
down  the  terms  in  their  regular  order,  and  then 
reverse  the  two  diagonals,  wnen  the  square  will  be 
perfect.  See  the  last  group  of  16  terms  contained 
m  the  accompanying  square.  Then  take  the  next 
16  terms,  from  17  to  32,  and  square  them  likewise  ; 
and  se  on  till  yon  have  completed  16  squares,  and 
these  squares  similarly  arranged  will  complete  a 
large  square.  I  will,  with  your  per  mi  3?  ion,  on  a 
future  occasion  send  an  easy  method  of  constructing 
squares  with  36,  64,  and  100  terras  each  respectively, 
which  I  consider  are  found  at  present  to  be  the  most 
difficult  in  constructing  : — 
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The  sum  of  all  the  terms  in  each  quarter  of  this 
square  produce  the  same  sum. 

Joseph  Jewsbury. 
Brookfields,  Birmingham,  Aug.  19. 
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[11484.}— I  hays  just  hit  upon  a  very  simple  plan 
for  making  squares  with  4, 8, 12, 16,  Ac.,  numbers 
in  a  side,  I  give  as  an  example  one  with  8 
in  a  side— that  is,  containing  the  numbers  from  1  to 
64.  First  write  the  numbers  in  a  natural  square — 
that  is,  in  their  arithmetical  order.   In  the  middle  of 

this  square  rule  out  a  square  of  4  (i.e.,  )  num- 
bers in  a  side,  and  produce  the  lines  to  cut  off  the 
corners  of  the  square.  The  numbers  thus  cut  off  in 
the  middle  and  at  the  corners  of  the  natural  square 
remain  the  same  in  the  magic  square.  Each  of  the 
other  numbers  change  places  with  what  may  be 
called  its  complement — that  is,  the  number  exactly 
opposite  to  it,  and  which,  together  with  it,  makes  up 
65  (n»  +  1).   Thus  :— 


I  omit  the  natural  square  for  the  sake  of  space, 
for  which  reason  also  I  do  not  send  similarly-formed 
squares  of  16, 144,  and  256  numbers.  This  method 
is  inapplicable  to  squares  of  1  to  86  and  1  to  100, 
but  Joseph  Jewsbury  has  supplied  these  (page 
594). 

August  31st.  Amirs. 

FRIENDSHIP. 

[11485.]— Thb  foundation  of  friendship  is  love, 
and  according  to  the  degree  of  love  so  also  the 
friendship.  None  can  tell  what  friendship  is  without 
a  sense  or  knowledge  of  love.  Now,  love  of  what- 
ever kind  consists  of  a  desire  towards  a  necessary 
object  (say  music  or  money),  and  whoever,  possessing 
the  needful,  communicatee  it,  thus  becomes  a  friend. 
So  that  friendship  rests  on  necessity,  and  would  not 
be  worth  having  if  it  cost  nothing.  I  suppose  more 
poetry  has  been  composed  on  this  theme  than  on  any 
other,  and  yet  it  is  as  prosy  as  arithmetic,  albeit  it 
is  a  necessity  of  life.  Thus,  I  am  away  from 
friends  and  home,  in  want  and  starving — I'm  on  the 
tramp  to  find  work  and  can't  get  it,  dressed  in  fustian, 
and  look  dusty  enough  as  I  trudge  along.  The  stage 
coach  passes  me,  perched  on  the  top  are  two  old 
friends  who  knew  me  when  I  was  better  off— now 
they  do  not  Bee  me ;  with  bitterness  I  cry,  "You  are 
no  friends  of  mine,  and  I  doubt  of  your  friendship 
for  each  other ;"  so  they  pass,  and  I  press  on  to  the 
next  station  or  township  twenty  miles  ahead.  Now 
isn't  there  a  Providence  that  sits  up  aloft,  <fcc.  P  If 
not,  then  this  Providence  is  living  in  man's  own 
breast.  I  am  nearly  done  for  when  I  meet  another 
man — a  real  one  this  time — with  his  working 
clothes  on — he  helps  me  to  food  and  to  work, 
and  cheers  me  on  my  way.  I  only  saw  him 
onoe  for  half  an  hour,  but  he  is  my  friend  for  ever, 
whatever  his  position  may  be.  I  would  say  there  is 
nothing  so  lovely  in  this  matter-of-fact  world  as 
help  to  the  stranger  whom  we  know  nothing  of, 
but  see  that  he  is  striving  to  do  right ;  and  also  to 
the  fallen  companion  whose  sin  we  know,  but  by 
the  exhibition  of  a  little  mercy  at  the  right  moment, 
is  enabled  to  recover  his  position,  and  become  a 
better  and  a  wiser  man.  So  far,  this  kind  or  degree 
of  friendship  may  be  called  an  exterior  friendship 
resting  more  on  necessity  than  pure  sense.  By  this 
I  mean  it  rests  on  favours  received  which  can  only 
be  remembered,  and  never  sufficiently  repaid — and  so 
two  friends  may  live  independent  of  each  other.  But 
there  is  a  friendship  for  life— indeed  it  is  life  itself :  I 
mean  that  of  husband  and  wife,  and  where  this 
friendship  exists,  the  poet,  the  orator,  and  the  phi- 
losopher may  be  dumb,  for  they  can  never  describe 
the  sacred  realities  that  unite  earth  to  heaven. 

Fiddler. 

8TB AM  PROPULSION  ON  CANALS. 

[11486.}— I  observe  you  have  some  correspon- 
dents writing  on  steam  navigation  on  canals.  Ever 
since  the  advent  of  steam  navigation  this  problem 
has  been  taken  up  again  and  again  to  be  abandoned 
as  impracticable.  I  am  therefore  much  pleased  to 
bear  from  "  AquaFluens  "  the  success  of  the  boat  he 
mentions.  Having  given  this  subject  a  great  deal 
ef  attention— a  subject  which  is  beset  with  so  many 
difficulties— difficulties  which  the  ordinary  reader,  or 
even  the  practical  engineer  has  no  conception  of— I 
can  honestly  say  it  must  have  cost  her  designers  a 
deal  of  careful  study  to  accomplish  what  your  cor- 
respondent says. 

The  system  hitherto  found  best,  and  that  generally 
adopted  on  shallow  canals,  is  that  of  steam  tugs, 
towing  five  or  six  behind,  and  this  works  very  well 
where  there  are  no  locks  to  pass  through,  and  a 
great  portion  of  the  canal  on  one  level.  It  has  there- 
fore great  drawbacks  and  cannot  be  considered  as 
a  solution  to  the  problem,  and  the  only  solution  that 
will  answer  all  conditions  is  to  my  mind  the  boat 
described  by  your  correspondent— one  that  is  self- 
propelled,  having  small  power,  and  taking  a  large 
cargo,  able  to  steam  3  or  4  miles  per  hour  along  the 
canal,  getting  into  and  out  of  locks  with  the  least 
amount  of  time  and  trouble,  able  to  steam  op  a 
river  where  there  is  no  towing  path— in  fact  able  to 
take  a  cargo  anywhere  without  waiting  for  or 
receiving  any  external  assistance.  And  if  all  this 
can  be  accomplished  by  the  expenditure  of  a  few 
owts.  of  coal,  the  saving  in  horse  flesh  must  be  enor- 
mous. 

But  to  attain  this  end  we  have  our  difficulties  to 
surmount ,  and  the  first  one  is  that  of  prejudice.  Here 
we  have  a  class  of  men  born  and  brought  up  on  the 
canal ;  they  are  acquainted  with  and  know  but  one 
system  of  haulage— any  other  is  looked  upon  as  an 
innovation,  and  every  obstacle  thrown  in  your  way  to 
tender  your  plans  abortive. 
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Then  cornea  the  kind  of  machinery  best  suitable. 
The  sin  and  weight  must  be  the  least  possible,  for 
every  too  added  is  just  one  ton  less  of  paying  load. 
Itought  also  to  be  of  tbesimplest  kind,  easy  to  manage, 
and  not  liable  to  get  out  of  order.  The  boiler  is  an 
important  part;  it  has  to  deal  with  all  sorts  of 
waters,  fresh  and  salt,  clean  and  dirty.  If  little  or 
no  provision  be  made  for  cleaning  it,  it  is  only  a 
question  of  a  few  weeks  how  long  it  will  last.  Tour 
correspondent  mentions  a  tubulous  boiler.  Well,  it 
certainly  has  all  the  advantages  for  this  class  of 
work,  such  as  safety,  weight,  space,  economy,  and 
all  that  sort  of  thing ;  but  what  about  the  choking 
up  with  mud  and  dirt  P  Should  this  catch  the  eye  of 
the  makers  they  might  enlighten  us  on  this  point. 

This  brings  us  to  the  mode  of  propulsion.  The 
paddle- wheel  is  out  of  the  question ;  the  screw  is 
more  applicable.  Canal  proprietors  cry  out  about 
their  banks  being  washed  down,  and  certainly  the 
large-power  tug  boats  do  a  very  fair  share.  If  that 
power  was  subdivided  into  5  or  6  self-propelled  boats, 
the  currant,  with  a  properly  constructed  propeller,  is 
so  slight  that  you  can  hardly  notice  its  effect  on  the 
banks.  The  depth  of  canals  and  the  state  they  are 
kept  in  is  very  much  against  steam  navigation. 
When  a  boat  is  in  deep  water  ahe  goes  along  very 
easily,  and  without  much  power ;  but  let  the  same 
boat  enter  a  canal  with  but  an  inch  or  two  of  water 
under  her  keel,  and  twice  or  thrioe  the  power  won't 
drive  her  so  fast ;  the  water  is  merely  churned,  and 
a  quantity  of  mud  is  thrown  up,  the  stench  of  which 
is  anything  bnt  pleasant ;  added  to  this  the  carcase 
of  a  dog  or  a  few  yards  of  old  rope  or  matting  get 
entangled  round  the  propeller  and  bring  the  engines 
to  a  stand-still. 

In  this  hurried  sketch  I  have  shown  some  of  the 
difficulties  besetting  steam  navigation  on  canals  ;  I 
feel  therefore  all  the  more  pleased  a  number  of  these 
have  been  so  successfully  overcome.  It  now  remains 
for  canal  proprietors  to  awaken  to  their  own  interests . 
Canals  were  formerly  the  great  highways  of  our 
merchandise.  They  are  still  capable  of  conducting 
the  bulk  of  our  traffic.  The  dredger  must  be  set  to 
work  to  remove  the  filth  and  give  us  2  or  3  more 
feet  of  water.  The  cheap  steam  power  must  be  sub- 
stituted for  the  dear  horse  power,  and  then  there 
will  develop  a  ebeap  carrying  power  that  will  be 
yet  looked  upon  with  astonishment.  Alpha. 


HOW  TO  INTRODUCE  A  NEW 
INVENTION. 
[11487.1—1  am  in  a  fix,  which  I  think  either  yon  or 
some  of  your  readers  may  be  able  to  help  me  out  of 
if  you  or  they  will  be  good  enough  to  do  so.  I  have 
invented  two  or  three  things,  but  will  only  mention 
one,  and  ask  for  advice  about  it.  It  is  a  new  stopper 
for  aerated  water  bottles.  The  invention  possesses 
novelty,  and  is,  I  think,  superior  to  any  now  made, 
having  this  adrantage,  that  a  portion  of  the  contents 
of  a  bottle  may  be  nsed,  and  the  remainder  kept 
good  for  future  use.  But  here  is  my  difficulty  :  I 
do  not  know  any  one  to  whom  I  could  safely  submit 
it,  and  who  would  be  competent  to  jndge  as  to  its 
utility  or  worthlessness.  And  further,  supposing 
it  to  be  of  value,  I  could  not  afford  to  patent  it 
myself.  No  doubt  there  are  many  having  the  same 
difficulties  to  whom  some  suggestions  would  be  of 
great  benefit,  and  for  which  I  personally  should  be 
extremely  obliged.  B.  A. 

BOLLEB  SKATES. 

[11488.]— Thk  Plimpton  skate  has  been  alluded  to 
in  the  discussion  on  patents,  but  in  submitting  that 
a  patentee  often  is  the  man  who  is  simply  ahead  of 
others  on  the  same  track,  I  by  no  means  wished  to 
imply  that  this  patent  is  a  specific  instance  of  it,  as, 
indeed,  I  have  no  reason  for  supposing  it  to  be.  I 
did  instance  this  as  a  case  in  which,  as  I  considered, 
the  patentee  did  not  deal  fairly  with  the  public,  but, 
of  course,  on  this  as  on  everything  else,  there  may 
be  different  opinions. 

As  regards  improvements,  let  "  B.  H."  try  the 
skates  used  at  Boulogne,  and  I  believe  he  will  find 
them  greatly  superior  to  those  used  in  this  country  ; 
at  any  rate  I  did. 

Turning  is  much  easier  on  ice,  but  I  think  that 
practice  will  enable  "  B.  H.,  Solr. ,"  to  turn  on  roller 
skates  far  more  easily  than,  judging  from  his 
description,  he  does  at  present.  H.  B. 


,  ril489.]-THE  letter  of  "B.  H.,  Solr.,"  (11412) 
induces  me  to  ask  if  the  following  suggestions  are 
practicable : — 

1.  A  roller  skate  with  any  number  of  rollers  in 
the  shape  of  cup  and  ball  joints.  The  diagram  Fig. 
1  will  explain  what  I  mean. 

2.  A  roller  skate  with  any  number  of  "  castors  " 
(those  known  as  "  direct-bearing,"  by  preference), 
the  same  as  used  for  chairs,  sofas,  <fco. 

3.  A  combination  of  fixed  wheels,  with  either  the 
cup  and  ball  or  direct-bearing  castors.  The  wheels 
with  fixed  axlea  would  of  course  be  in  front. 

With  regard  to  the  castors,  the  "twisting" 
movement  would,  of  course,  be  confined  to  a  few 
degrees,  sufficient  to  enable  a  skater  to  torn  in  as 


small  a  circle — say  on  ice — but  as  the  bearing 
would  vary,  a  tolerably  wide  base  would  be  required 
at  the  heel  to  keep  the  centre  of  gravity  between  the 
two  hind  wheels.  "  Plate"  castors  would  of  course 
be  nsed,  and  a  thick  piece  of  indiarubber  inserted 
between  the  plate  and  sole  of  skate. 


FIG.  I 


HORIZONTAL  SECTION 


VERTICAL  SECTION 


If  a  enp-and-ball  joint  could  be  nsed,  it  might  have 
a  thin  spindle  through  the  ball,  working  in  two  slits 
or  large  holes  in  the  "  cup,"  to  prevent  the  skates 
going  "  sideways"  when  using  them. 

Fig.  2  is  a  rough  diagram  fin  section)  of  the  ball 
with  spindle  and  cup  with  horizontal  slots. 

The  ball  might  be  a  hollow  sphere  of  metal,  say 
steel,  and  oup  of  brass  or  gun-metal.  P.  L. 


DLAMAGNETISM. 

21490.}— I  am  not  altogether  surprised  that 
elections  "  has  not  replied  to  my  letter  11078  (p. 
857),  being  aware  that  he  has  a  great  dislike  to  facts 
which  tell  against  his  views,  and  in  the  present  ease 
he  has  allowed  judgment  to  go  by  default.  The 

Srincipal  point  raised  by  "  Student  in  letter  10897 
>.  283)  was  as  to  why  the  law  of  inverse  squares 
was  neglected  in  my  explanation  of  the  experiment 
cited  at  p.  176,  and  I  fancied  I  had  cleared  that 
matter  up  in  my  reply  to  his  letter  by  stating  that 
owing  to  the  flatness  of  the  pole  the  said  law  did  not 
apply.  It,  however,  gives  me  pleasure  to  be  of 
assistance  to  "Student,"  more  particularly  as  I 
think  we  have  somewhat  few  purely  scientific  dis- 
cussions in  our  paper.  I  have  not  Tyndall'a  work 
on  Diamagnetism  at  hand  just  now,  and  so  cannot 
give  exact  details,  but  believe  that  the  distance  of 
E  .from  the  pole  was  not  more  than  about  thrice 
that  of  J,  and  am  not  surprised  that  ''Student" 
obtained  repulsion  working  with  one  distance  6  or  8 
times  the  other.  I  scarcely  understand  what  was 
the  result  of  the  next  experiment,  in  which  the  lines 
Jx,  Ey  fell  on  opposite  sides  of  A,  and  would  like  a 
little  more  information,  with  a  diagram  if  possible. 
I  think  attraction  ought  to  take  place,  until  the  bar 
seta  parallel  to  the  face  of  the  pole.  If  the  bar  E  J 
(p.  176)  be  of  a  paramagnetic  substance,  repulsion 
occurs  because  the  force  acting  at  E,  which  pre- 
dominates on  account  of  its  greater  leverage,  is 
repulsive. 


The  annexed  diagram  will  perhaps  elucidate 
matters  with  respect  to  the  experiment  of  the 
magnetic  needle  and  the  earth.  N,  the  north  pole 
of  the  needle  N  S,  is  attracted  by  the  north  (geo- 
graphical) pole  of  the  earth,  with  a  force  K,  which, 
acting  at  r  .has  a  moment  round  the  pirot  A  of 
K  x  rA.  The  south  pole  of  the  needle  (S)  is 
repelled  by  the  north  (geographical)  pole  of  the 
earth  with  the  same  force  K  (because  the  field  is 
almost  absolutely  uniform),  which  here  acting  at 
m  has  a  moment  K  x  m  A.  Now  K  ■=  K,  and  as 
m  A,  r  A ,  the  repulsive  action  predominates,  and 
the  needle  turns  iu  the  direction  of  the  curved  arrow, 
and  seta  parallel  to  the  magnetic  meridian,  M  C. 
Now,  even  if  we  did  not  previously  know  what 


action  there  was  on  the  unmarked  pole  of  a  magnetic 
needle ;  this  experiment  would  show  it  to  bs  om  of 
repulsion,  and  would  prove  the  needle  to  be  in  s 
polar  state.  And,  just  in  the  same  war,  the  expe- 
riment with  the  bismuth  bar  shows  that  the  sad 
remote  from  the  magnet  is  attracted,  and  therefor* 
forma  the  beat  single  proof  of  reverse  polarity.  I 
trust  that  I  have  succeeded  in  making  the  subject 
dear  to  my  correspondent,  bnt  will  be  glad  to  writs 
again  if  he  remains  still  in  darkness. 

Beacon  Lough. 

PURE  WATEB  AND  FILTERS. 

[11491.J— "  BmAUJOLAlB' "  plan  (letter  11408, 
p.  613)  for  obtaining  pure  water  is  a  very  good  one, 
but  I  have  seen  a  modification  of  it  I  think  better. 
Instead  of  a  small  |iu.  pipe  nsed  as  a  worm  im- 
mersed in  cold  water  to  condense  the  steam,  I  prefer 
a  larger  pipe  (say  of  Sin.  or  4in.  diameter)  exposed 
to  cool  air,  which,  with  a  pipe  8ft.  or  10ft.  long, will 
condense  a  considerable  quantity  of  water,  probably 
enough  to  drink  and  cook  with ;  and  condense  tin 
may  be  helped  by  covering  the  pipe  with  biotas* 
paper  kept  wet ;  but  when  I  saw  it  in  use  enough 
water  was  condensed  without  that.  The  larger  pipe 
costs  more,  bnt  then  is  no  need  of  tub  and  chugs 
of  water.  If  the  water  contains  organic  imparity, 
a  little  of  Condy'a  fluid  may  be  pnt  into  it. 

I  do  not  agree  that  filtration  is  useless,  for  ens- 
ciallv  intermittent  filtration  renders  water  tolerably 
good  quite  wholesome.  It  does  much  mora  thu 
strain  out  suspended  solid  matter,  for  when  a  porooi 
filter  is  alternately  wet  and  dry  it  forces  into  dote 
contact  organic  matter  with  the  oxygen  of  tat 
absorbed  air,  and  if  the  quantity  of  the  former  u 
not  great  may  insure  its  entire  decomposition.  It 
is,  of  course,  less  certain  than  distillation. 

  P.  H.  Holland. 

1.11402.}— I  tind  the  cheapest,  most  ample,  sad 
effective  way  to  obtain  pure  water  for  arinkisr 
purposes  is  to  get  a  glass  funnel  (sise  acoordinft 
to  the  quantity  of  water  required  to  filter),  sons 
French  circular  filter  papers  and  some  pure  frak 
burnt  animal  charcoal.  Place  a  tables  poonfal  of 
charcoal  in  one  of  the  papers,  and  you  have  a  char- 
coal filter  quite  as  good  or  better  than  any  of  thou 
advertised,  with  the  advantage  of  having  fmh 
charcoal  at  any  time  at  a  very  trifling  cost.  It  a 
necessary  when  using  a  fresh  lot  of  charcoal  to 
return  the  first  pint  or  two  of  water  that  pane) 

with  it 


through,  as  it  will  carry  the  dust  through 


B.M. 


BUTTER-M  a  tttnq. 

W 11493.] — I  cannot  recommend  a  better  plan  to 
in.  Stretton,  under  the  circumstances,  thu  the 
one  he  foUowa  (letter  11410,  p.  613).  I  believe  that 
feeding  pigs  with  the  buttermilk  is  as  profitable  t 
way  as  any  at  the  present  price  of  pork.  I  under- 
stand it  is  the  method  usually  adopted  in  Ireland. 
We  use  all  our  buttermilk  for  domestic  pnrpossi; 
the  surplus  is  easily  sold.  The  moat  common  m 
to  which  it  is  pnt  is  in  baking  "  soda  scones."  It » 
considered  a  treat  to  have  it  to  porridge;  and,  to 
show  the  difference  of  tastes,  it  is  not  comnaVnd 
palatable  until  it  is  sour.  The  dairies  here  (Avrtmr*) 
being  mostly  devoted  to  ohseee- making,  batter  s 
only  made  on  a  small  scale,  and  oonsequeutly  there 
is  not  a  great  quantity  of  buttermilk  to  diipose  of. 
Those  living  in  the  neighbourhood  of  towns  sad 
villages  find  a  ready  sale  for  it :  we  seU  am  a  talks 
W.  Stretton  will  see  that  diluting  the  cream  wosld 
not  suit  matters  here.  Ploughman. 

LIVERPOOL  DBY  PLATES. 
[11494.}— 8.  Sogers  and  others  seem  to  hsre  bw 
singularly  unsuccessful  with  these  and  the  emote* 
of  the  same  makers.  Is  the  fault  altogether  vrto 
the  materials  used?  A  packet  of  dry  plates  u<j  » 
camera  do  not  constitute  a  photographer.  HsrfflS 
bad  myself  two  years'  experience  both  at  bomt  s*1 
abroad,  with  the  Liverpool  emulsion  and  dry  pWa\ 
I  can  give  rather  a  contrary  verdict  to  that  of  s. 
Rogers— viz.,  that  I  have  rarely  had  a  **jm 
though  altogether  I  hare  some  300  odd  negaUrsi, 
from  a  few  of  which  I  inclose  sample  to  our  editor. 

Walter  B.  Woodbury. 


STJOOEB8ION  DTJTIBS-To  Sigma- 
[11496.]-" Sigma"  (let.  H404,  p.  618)  atates, « 
one  of  the  evils  of  the  existing  law,  "  the  tneio** 
the  large  landed  estates  from  the  tax  on 
ance."   During  the    course  of  my  life  1 
three   times    inherited  landed    estates.  TM*, 
unfortunately    for   me,  were  small   ones,  s» 
the   Government   officials   made  me  pay  «°°"% 
aion  duties  on  them  to  the  same  amount  at" 
had  come  into  an  annuity  of  equal  vain*.  ty». 
these  was  an  entailed  estate,  but  that  did  «* 
exempt  it  from  the  succession  duties.  > 
"  Bigme,"  as  a  teacher  of  political  eccnoay^ 
course  cannot  be  mistaken  in  a  point  of  »  aw- 
importance,  so  I  venture  to  ask  him  if  he  wur 
me  by  stating  where  the  line  is  drawn  between  uw 
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estates,  which  I  know,  at  the  cost  of  come  hundreds 
of  i  ound»,  are  liable  to  the  tax  on  inheritance,  and 
the  Urge  estates  which  "  Sigma "  says  are  exempt 
from  them.  I  ask  merely  for  information^  aa  1  hare 
carefully  read  the  Act  (16  and  17  Vict.,  cap.  61),  and 
that  makes  no  distinction  between  Urn*  and  small 
landed  estates,  bnt  charges  them  all  with  the  same 
duties,  varying  from  1  per  cent,  to  10  per  cent., 
according  to  the  relationship  of  the  successor  to  the 
predecessor. 

I  cannot  suppose  that  "  Sigma,"  writing  with  so 
muoh  authority,  is  ignorant  of  this  Act,  passed  more 
than  twenty-three  years  ago,  and,  therefore.  Icon- 
dude  that  his  profound  researches  have  made  him 
acquainted  with  a  subsequent  Act.  which  has 
escaped  my  rather  superficial  obserration.  In  any 
ease  I  shall  be  glad  of  his  explanation.  V.  W.  M. 


FBOEDMAXTN'S  PATENT  INJECTORS. 
[11480.J— Some  of  your  corespondents  have  asked 
for  drawings,  and  also  rules,  for  working  the  Fried- 
mann's  injectors.  As,  up  to  the  present  time,  these 
hare  not  been  given,  I  hope  the  sketches  and  short 
description  may  be  useful  to  your  readers.  I  may 
remark  that  there  are  two  classes  of  these  injectors 
in  nee  upon  locomotive  engines.  The  first,  or  class 
M  A,"  which  is  non-lifting,  must  be  placed  below  the 
lowest  level  of  the  water  in  the  tank.  The  second, 
or  class  "  B."  is  lifting,  and  can  be  placed  either  qn 
the  level  with  or  above  the  water  tank.  In  this  pre- 
sent letter  I  will  confine  myself  to  the  description 
of  the  first,  or  class  "  A."  Referring  to  the  draw- 
burs,  Figs.  1  and  2  show  the  arrangement  of  the  in- 
jector upon  a  locomotive.  I  have  selected  a  drawing 
where  the  injector  is  outside,  as  it  shows  it  more 
clearly ;  but  they  are  frequently  placed  under  the 
foot-plate,  as  on  the  Midland  engines.  Figs.  3  and  4 
show  the  elevation  and  longitudinal  section.  Fig. 
5  is  the  cross  section  of  the  overflow  valve,  "  K."  It 
will  be  seen  from  Fig.  4  that  the  injector  is  very 
simple  in  construction,  having  no  staffing  bues  or 


Class  A.— As  long  as  the  injector  is  inactive,  the 
overflow  valve,  K,  and  the  steam  valve,  F.  to  be  kept 
closed.   The  water-cook,  D,  is  always  left  open. 

To  Start.— Open  the  overflow  valve,  K,  far 
enough  to  allow  a  play  of  i  to  i  of  an  inch,  and  then 
open  slowly  the  steam  vslve,  F.  If,  after  opening 
the  steam  valve  full,  the  discharge  of  water  out  of 
the  overflow  still  continues,  turn  the  water-cook,  D, 
slowly  off  till  it  does  stop ;  and  the  cock  then  to  be 
left  in  that  position. 

To  Stop.— Shut  the  steam  valve,  F,  and  then  the 
overflow  valve,  K. 

To  Wabm  th«  Watib  in  th»  Tindwr.— 
Shut  the  overflow  valve,  K,  and  open  the  steam 
valve. 

The  temperature  of  the  feed-water  not  to  exceed 
122*  Fah. ;  at  this  temperature  it  is  delivered  into 
the  boiler— nearly  boiling. 

To  Stop  Warming.— Shut  the  steam  valve,  F. 
and  open  for  some  seconds  overflow  valve,  K,  to  cool 
the  injector  by  the  water  flowing  through  the  same, 
then  shut  overflow  valve,  K,  again. 

August  21st.  C.  B.  8. 


Sonority  of  Various  Metals. — M.  Deoharme 
has  been  studying  the  comparative  sound-power  of 
various  metals.  His  experiments  were  made  on 
cylindrical  rods,  2  decimetres  in  length,  and  1  centi- 
metre in  diameter,  suspended  by  thread,  or  sup- 
ported on  the  edges  of  cork  prisms.  The  rod  was 
struck  at  its  centre  with  a  wooden  hammer  covered 
with  indiarubber.  The  minimum  number  of  vibra- 
tions (690)  was  given  by  lead,  the  maximum  (2762) 
by  aluminium  ;  the  intermediate  numbers,  neglecting 
fractions,  were:— Gold,  976;  silver,  1034:  tin, 
1161 ;  brass,  1303 ;  bronse,  1381 ;  tine,  1422 ;  cop- 
per, 1642;  oast  iron,  1843;  wrought  iron,  2192; 
steel,  2322.  The  duration  of  the  sounds  was  in  the 
following  proportions  (in  seconds) : — Lead,  0  3  ;  tin, 
a  little  less  than  1*0  ;  sine,  1 ;  cast  iron,  2  0 ;  cop- 
per, 5 ;  wrought  iron,  12;  brass,  14;  bronse,  24; 


SELECTED  CORRESPONDENCE. 


WAB  TO  THE  KNIFB.* 

Thi  Cruelty  to  Animals  Act,  which  has  just  been 
issued  in  its  final  shape,  does  not  seem  quite  so 
abortive  a  measure  as  the  reports  of  it  in  the  news- 
papers made  it  appear.  The  oceans  of  the  Britiih 
Medical  Journal  which  last  week  "  congratulated 
the  profession"  on  its  passage,  in  an  article  which  the 
Times  thought  worthy  of  quotation,  were  possibly 
prompted  by  the  desire  of  the  editor  to  leave  the  field 
with  a  flourish  of  trumpets,  to  prove  (as  he  com- 
placently remarks) "  how  great  power  our  profession 
possesses  when  united,"  ie.  (as  we  may  add),  when 
led  to  war  by  a  captain  reflecting  upon  it  such 
exalted  honour.  Making  the  best  of  It,  ho  wever, 
the  Act  is  thoroughly  unsatisfactory,  viewed  in  any 
other  light  than  as  a  basis  for  future  legislation,  and 
a  means  of  testing  how  many  learned  authorities  will 
certify  that  totally  superfluous  experiments  are  indis- 
pensable, and  how  far  a  Secretary  of  State  will  pre- 
sume to  judge  whether  a  gentleman  of  Dr.  Klein's 
opinions  is  a  proper  person  to  receive  a  license.  An/ 
way,  I  apprehend  that  every  license  taken  ont  must 
necessarily  in  some  way  be  published  (or  how  are 
magistrates  to  know  whose  premises  they  may  not 
search  ?),  and  thus  we  shall  be  able  henceforth  to 
recognise,  with  all  the  respect  they  deserve,  our 
"  Sworn  Tormentors."  To  suppose  that  the  agitation 
of  the  question  can  stop  at  this  point  is,  of  course, 
absurd.  It  only  remains  to  be  considered  what  form 
the  movement  should  now  assume.  In  my  humble 
judgment,  the  efforts  of  the  party  who  aimed  at  a 
moderate  compromise,  having  been  met  with 
unqualified  opposition,  there  remains  nothing  for  us 
to  do  but  to  denounce  the  practice  of  vivisection 
altogether.  Had  we  been  able  to  reoonolle  the  olaitns 
of  science  and  humanity,  we  should  have  greatly 
rejoiced.   But  since  science  refuses  to  admit  the 
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other  moving  parts,  all  the  nossles  being  fixed, ; 
Therefore  it  is  perfectly  easy  to  manipulate.  It  will 
start  working  without  the  least  trouble,  and  also 
feed  clean— that  is,  without  losing  any  water  ont  of 
the  overflow.  "K,"  up  to  a  temperature  of  122* 
Fah. ;  but,  if  the  heat  of  the  water  exceeds  130°, 
some  will  be  lost  out  of  the  overflow,  K.  Many 
locomotive  superintendents  have  objected  to  the  use 
of  two  injectors  upon  an  engine,  and  have  preferred 
one  injector  and  one  pump,  partly  on  account  of  the 
waste  of  steam  aod  water  at  starting,  and  also  that 
sometimes  those  with  moveable  nosxles  have  failed  on 
a  journey ;  and  I  have  myself  known  several  cases  of 
the  old  injectors  failing,  and  drivers  having  to  pall 
their  fire  out  to  save  burning  the  engines.  But  the 
Friedmann  injectors,  being  perfectly  easy  to  work, 
and  certain  in  their  action,  are  largely  used  on  loco- 
motive engines.  They  generally  hive  two  numbers, 
7  and  9.  By  regulating  the  water-valve,  D,  the 
capability  of  the  injector  can  be  made  exactly  to 
supply  the  boiler  with  as  much  water  as  the  engine 
consumes,  so  that  it  is  only  necessary  to  stop  and 
start  it  at  long  stoppages.  Upon  page  362,  in  the 
dimensions  of  a  Midland  engine  which  I  gave,  two 
Friedmann' b  injectors  are  used. 

The  following  table  will  show  the  number  of 
gaUons  each  injector  can  deliver  per  hour  into  the 

SrzB,  that  is  Diameter  op  Bkcbiyhto  Nozzle 
IN  Millimetres  :— 

28450       7        8        8  10 

Delivery  per  hour  in  gab.,  at  1201b.  steam  pressure : 

88    192   360   540    770    1,060    1,400    1,760  2,160 

Delivery  per  hour  in  gals.,  at  461b.  steam  pressure  : 

67   128  228  351   614    700      010     1,167  1,428 

Delivery  per  hour  in  gab.,  at  20lb.  steam  pressure : 

40    83    103  2 15   350    490      630      800  980 

Subjoined  are  the  rule 3  for  working  these  injec- 
tors :— 


steel,  45.  The  sound  produced  by  steel  placed  on 
the  cork  prisms  lasted  only  25  seconds,  not  more 
than  half  the  time  of  its  duration  when  suspended  by 
a  thread,  and  struck  in  the  same  way  in  each  ease. 
Bronze,  on  the  contrary,  gives  a  sound  lasting  25 
seconds  on  the  cork,  against  24  when  suspended. 

Fenugreek. — A  recent  number  of  the  Gardeners 
Chronic!*  oontains  a  good  description  of  fenugreek, 
a  drug  whose  therapeutic  value  has  never  received 
adequate  appreciation.  It  might  fairly  be  imagined 
that  its  administration  would  prove  beneficial  in 
certain  wasting  diseases.  At  all  events  it  is  given 
in  many  parts  of  the  world  to  produce  fatness — a 
result  which  it  accomplishes  with  marked  success. 
Readers  of  Dr.  Learei's  "  Morocco  and  the  Moors  " 
may  remember  that  the  seeds  are  taken  by  women 
in  Morocco  to  induce  embonpoint.  The  genus  to 
which  the  fenugreek  belongs  is  pretty  widely  distri- 
buted in  Southern  Europe,  Northern,  Central,  and 
Southern  Africa,  Western  and  Central  Asm,  while 
it  is  said  that  one  species  is  found  in  Australia. 
Fenugreek  chums  a  history  of  great  antiquity-  the 
plant  being  ranch  valued  by  the  ancients  both  for 
food  and  medicine,  and  being  often  referred  to  by 
Hippocrates  and  Pliny,  the  latter  of  whom  enters 
very  fully  into  its  medicinal  virtues.  Woodville,  in 
hi*  "  Medical  Botany,"  refers  to  the  plant  as  a 
native  of  Montpellier.  Southern  France  and  Ger- 
many furnished  this  country  with  its  supplies  of 
fenugreek-seeds  at  the  time  Woodville  wrote.  The 
plant  is  now  largely  cultivated  in  India,  Morocco, 
Ac.  In  Alexandria  the  seeds  are  eaten  as  an  article 
of  food  during  the  germinating  stage.  In  India  the 
fresh  plants  are  eaten  as  a  green  vegetable ;  but  the 
seeds  are  the  most  important  product,  as  proved  by 
recent  statistics,  which  slow  that  the  quantity  im- 
ported from  Said  to  Bombay  during  the  year  1872-73 
amounted  to  13,646  cwt. ;  from  Bombay  also  were 
shipped  in  the  same  year  9,655  cwt.,  of  which 
uantity  only  100  cwt.  were  sent  to  the  United 
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chums  of  humanity,  we  have  no  hesitation  in  lettkg 
science  go  to  the  wall,  and  vindicating,  to  the  utmost 
of  our  power,  the  nobler  principle. 

I  venture  to  lay  before  your  readers,  for  their  con- 
sideration during  the  present  interval  of  rest,  the 
expediency  of  forming  an  anti-vivisection  league,  to 
consist  of  a  federation  of  societies — English,  Saoteh, 
and  Irish — having  for  their  object  simply  to  put 
down  vivisection.  A  central  committee  should  meet 
weekly  in  London,  and  the  honorary  secretaries, 
one  or  two,  and  delegates  from  each  of  the  local 
societies,  should  have  a  right  to  sit  on  the  committee 
when  they  ooms  to  town,  and  on  all  important 
occasions. 

The  method  of  work  adopted  by  the  society,  I 
think,  should  be  regulated  by  the  fact  that,  as  we 
have  been  defeated  in  our  efforts  to  make  cruel 
vivisection  illegal,  we  must  endeavour  to  make  it 
infamous.  We  should,  therefore  (1),  obtain  and 
publish  all  possible  information  respecting  the 
licenses  and  certificates  granted  under  the  new  Act, 
the  names  and  addresses  of  the  persons  receiving 
them,  and  details  of  their  experiments  past  and 
present ;  (2)  we  should  employ  lecturers,  and  hold 
meetings,  Urge  and  small,  throughout  the  country, 
per  hap*  including  an  open-air  meeting  next  spring  In 
Hyde  Park ;  (3)  we  should  do  our  utmost  to  dis- 
courage all  hospitals  whose  authorities  sanction 
vivisection  in  the  medical  schools  attached  thereto  ; 
(4,  and  lastly)  the  members  of  the  league  should 
pledge  themselves,  in  the  way  proposed  by  the  Home 
Chronicler,  to  employ,  preferentially,  medically  and 
surgically,  the  opponents  of  vivisection.  This  last 
suggestion  has  been  condemned  by  some  of  our 
friends,  but,  I  think,  unjnstly.  I  would  not  go  to  a 
shop  to  buy  stolen  goods :  I  will  not  consult  a 
doctor  who  will  sell  me  knowledge  obtained  in  a  way 
which  I  deem  far  worse  than  robbery. 

There  should  be  a  secretary  of  the  league— a  com- 
petent physiologist,  with  sufficient  salary,  and  ajso 
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travelling  lecturers,  to  be  engaged  by  tbe  local 
societies  in  succession. 

Further  details  should  be  worked  out  by  tbe 
gentlemen  and  ladies  who  might  be  willing  to  under- 
take the  promotion  of  the  scheme. 

Frances  Power  Cobbe. 

Dolgelly,  August  22nd. 


THE  STBWABTON  SYSTEM  AND  THE 

STEWARTON  HIVE* 
These  are  many  bee-keepers  like  myself  who  keep 
a  few  hives  to  supply  their  household  and  their 
friends  with  honey,  but  do  not  care  to  have  a  large 
number  of  stocks.  They  generally  follow  the  non- 
ewarming  system,  and  prefer  a  moderate  amount 
of  super  honey  in  the  comb  to  any  amount  from  a 
stock  hive  ;  but  in  spite  of  all  their  efforts  their  bees 
will  swarm  and  increase  their  stocks  beyond  the 
required  number,  and  at  the  end  of  the  season  give 
them  just  what  they  do  not  want — namely,  the 
trouble  of  driving,  uniting,  and,  worst  of  all,  break- 
ing up  stock  hives  and  running  honey.  In  many 
cases  no  doubt  the  bees  are  condemned  to  the  sulphur 
pit.  My  own  system  is  to  prevent  my  stocks  from 
multiplying  unduly  by  uniting  a  number  of  swarms. 
By  thiB  method  I  also  get  my  deserted  supers  filled 
as  well  as  others  besides. 

It  is  not  every  one  who  cares  to  add  swarm  to  swarm 
in  the  ordinary  way  of  knocking  them  out  in  the 
evening  and  placing  the  hive  to  which  they  are  to  be 
added  over  them,  with  the  trouble  of  placing  all  right 
early  next  morning.  To  these  let  me  recommend  tbe 
Stewarton  system  of  adding  swarm  to  swarm.  It  is 
simply  to  hive  the  swarm  to  be  added  to  another  in  a 
hive  or  box  constructed  with  bars,  with  moveable 
slides  between  the  frames  like  the  Stewarton  hive ; 
or,  which  will  answer  as  well,  a  flat  board  or  sheet 
of  zinc,  which  can  be  withdrawn  and  placed  over  the 
oars.  A  cheese  box  perforated  with  a  sufficient 
number  of  slits  or  fitted  with  bars  would  answer  well 
for  round  hives. 

The  swarm  is  hived  in  this  prepared  box,  placed 
as  near  as  possible  to  that  to  which  it  is  to  be  united, 
or  merely  left  where  it  was  hived  till  the  evening, 
and  at  sunset  placed  gently  beneath  the  hive  to 
which  it  is  to  be  united,  and  the  slides  or  cover  with- 
drawn, whereupon  the  new  swarm  will  set  up  a 
pleasant  hum,  a  sign  that  they  are  gladly  joining 
their  neighbours  in  the  upper  story.  The  next 
morning  the  hive  underneath  may  be  removed,  and 
the  partially  filled  super  deserted  by  the  swarm 
placed  on  the  top  of  the  united  stocks.  A  third 
swarm,  if  not  too  large,  say  a  cast,  may  be  added 
and  additional  room  given  above  if  the  season  be  not 
too  far  advanced.  One  hive  thus  treated  has  given 
me  two  fine  supers,  one  151b.  and  the  other  12Jlb. 
I  have  thus  been  led  to  think  that  for  many 
amateurs  the  Stewarton  hive  will  be  found  far  the 
most  easy  to  manage,  and  will  also  afford  the  most 
satisfactory  results.  At  any  rate,  with  it  stocks  can 
be  kept  within  the  number  desired,  and  a  large 
amount  of  super  honey  made  sure  of,  and  the  break- 
ing-up  of  stock  hives  with  all  its  abominations 
avoided. 

I  will  now  ask  questions  s  1st.  Is  the  Stewarton 
hive  generally  managed  on  the  swarming  or  non- 
swarming  system,  or  on  both  P  By  both  I  mean — Is 
the  non-swarming  system  aimed  at,  and  the  other 
of  uniting  several  stocks  only  resorted  to  when  the 
stock?  swarm  against  the  will  of  the  owner  ?  2nd. 
Is  the  ordinary  octagon  Stewarton  hive,  or  some 
modification  of  it,  the  most  useful  P  3rd.  What  is 
the  object  or  advantage  of  having  tbe  stock  boxes  in 
parts  each  6in.  deep,  instead  of  in  one  whole  12in. 
deep  P  Would  not  one  stock  box  12in.  deep,  with  a 
6in.  nadir,  in  case  additional  room  was  required  below 
for  breeding  and  for  uniting,  answer  equally  well  ? 
4th.  What  is  the  object  of  having  the  supers  only 
4in.  deep?  5th.  What  is  the  advantage  of  placing 
the  additional  super  when  required  on  the  top  of  the 
partly  filled  super  instead  of  underneath  it,  it  being 
a  common  opinion  that  bees  prefer  working  down- 
wards, and  are  more  eager  to  fill  an  interval  of 
apace,  whereas  they  frequently  refuse  to  ascend  into 
an  empty  super? — O.  B. 


Explosion  of  Dynamite.  —  At  the  Albion 
Works,  Sheffield,  on  Monday,  an  explosion  of  dyna- 
mite, used  for  the  purpose  of  loosening  iron  at 
furnace  bottoms,  occurred,  hurling  a  quantity  of 
metal  a  distance  of  500  yards  across  two  streets  and 
into  the  road  of  the  CyclopB  Works,  where  a  number 
of  men  bad  a  narrow  escape. 

One-rail  Railways.— While  tbe  war  of  the 
gauges  goes  on,  a  road  has  been  commenced  in 
California  that  is  clearly  out  of  the  controversy,  for 
it  has  no  gauge  at  all.  In  other  words  it  is  to  be  an 
experiment  with  tbe  one  rail,  or  prbmoidal,  system, 
to  connect  the  town  of  Sonoma  with  a  steamboat 
landing.  If  it  proves  successful,  it  may  turnout 
that  this  peculiar  plan  will  meet  with  considerable 
use  for  local  roads,  and  especially  where  expensive 
engineering  would  be  necessary  for  the  ordinary 
road. 


•  From  the  /sums!  •/  Hsrtwmiiw.. 


REPLIES  TO  QUERIES. 

In  their  answers,  Correspondents  are  re- 
tpsctfully  requested  to  mention,  in  each  instance, 
the  title  ana  number  of  the  query  asked. 


[26200.]— Sea-Water  Condenser.  — I  suppose 
"  Condenser"  means  a  surface  condenser.  I  have 
been  at  sea  for  a  short  time  with  them,  but  I  cannot 
say  that  I  "thoroughly  understand  them.  A 
surface  condenser  of  a  marine  engine  is  a  cast-iron 
casing,  filled  with  brass  tubes,  about  $  outside  dia- 
meter, and  are  only  thin ;  they  are  fastened  into 
brass  plates  st  each  end  with  wooden  ferrules. 
There  are  other  wave  of  fastening  them ;  but  I  have 
only  seen  the  wooden  ferrules  used.  The  surface 
condenser  is  bo  arranged  that  when  the  water  is  let 
in  from  the  sea  it  goes  on  the  top  (if  it  be  a  horizontal 
one),  down  one  end,  through  the  inside,  out  of  the 
other  end.  then  is  drawn  away  with  circulating 
pump,  and  put  back  into  tbe  sea.  When  the  steam 
is  exhausted  into  the  condenser  it  rushes  on  the  cold 
tubes,  and  other  cold  surfaces,  is  there  condensed, 
and  is  drawn  off  with  the  air-pump  into  the  hot- well ; 
the  feed-pump  then  puts  that  which  is  condensed 
back  into  tbe  boiler— Francois. 

rseaiO.I— Moonstone.— "  Jackson  on  Minerals" 
says  of  adularia  or  moonstone  that  it  is  a  variety  of 
felspar,  and  that  the  variety  remarkable  for  its  re- 
flection of  pearly  light  comes  from  Ceylon.  This  is 
the  fact.  I  myself  have  had  handfuls,  so  to  speak, 
offered  me  there  at  a  few  pence  a-pieoe.  Cood  ones 
—that  is,  those  with  the  pearly  reflection,  properly 
situated,  and  a  full-cut  en  cabochon— are  worth 
more.  I  bought  in  London  some  few  years  ago  three 
OS  by  0*2  across  perfect  ones  for  3s.  6d.  apiece, 
selected  ont  of  many  hundreds.  Chapman,  in  bis 
"  Practical  Mineralogy,"  gives  (p.  92)  for  adularia, 
silica,  W20,  alumina,  13-40,  potasaa,  16-05,  as 
Berthier's  analysis.  It  is  fusible  into  a  white  jelly 
glass,  specific  gravity  2'6 to 2*8.  Itwould,  therefore,*) 
easy  to  detect  an  imitation.  They  are  so  cheap,  how- 
ever, that  one  would  have  thought  it  would  be 
hardly  worth  while  to  imitate  it,  and  I  rather  doubt 
if  it  could  be  easily  imitated  successfully.  It  is  a 
charming  stone  when  properly  treated  by  the  lapi- 
dary ;  but  generally  they  are  cut  so  flat  as  to  be  of 
no  value.  A  stone  }in.  diameter  should  be  not  much 
less  than  Jth  above  its  girdle.  The  back  may  bo  flat 
or  a  little  rounding.— A.  I.  C.  E. 

[26257.1-Animal  and  Vegetable  Pood.—"  The 
solid  food,  ou  entering  the  mouth,  is  masticated  or 
broken  up  into  minute  portions  and  mixed  with  the 
estiva,  swallowed,  ana  mixed  with  an  acid  juice 
-xrared  into  it  on  its  entrance  into  the  stomach,  the 
iquid  (the  gastric  juice)  flowing  ont  of  its  walls. 
Here  the  proteids  are  more  or  less  dissolved  and 
bsorbed  by  the  reins  of  the  stomach,  also  so  much 
of  the  starch  of  the  food  as  has  been  under  the  in- 
fluence of  the  saliva  converted  into  sugar." — Angell's 
"Physiology,"  page  116, 1873.  "  As  the  food  is  masti- 
eated  by  the  teeth  saliva  is  poured  through  the  gland 
ducts  into  the  month  and  becomes  mixed  up  with 
the  broken-up  part  of  tbe  food,  by  which  means  tbe 
starchy  portions  of  it  are  converted  into  sugar. 
This  process  is  termed  insalivation."  —  Filler's 
"  PhvBiology,"  page  62,  1873.  I  should  like  Mr. 
Hugh  Clements  to  afford  us  the  means  of  estimating 
the  value  of  his  assertion  that  I  was  "  not  quite 
accurate  "  when  I  said  that  "  starch  is  changed  in 
the  month  into  sugar."  I  am  ready,  bnt  not  anxious, 
to  accept  a  more  reasonable  explanation  of  the  fact 
that  when  I  eat  good  bread  I  taste  something  sweet. 
I  have  hitherto  accepted  tbe  explanation  afforded 
above.  I  knew,  when  I  wrote  before,  that,  if  starch 
be  not  insalivated  as  it  should,  much  of  it  passes  into 
the  intestines.  My  best  reply  to  Mr.  Hugh  Clements' 
remarks  respecting  the  death  of  Mr.  Lancaster,  Dr. 
Carpenter's  testimony,  the  diet  of  Greenland* re, 
and  the  advisability  of  making  a  gradual  change, 
will  be  to  respectfully  advise  a  re-perusal  of  those 
portions  of  my  letter  on  page  606  which  are  related 
to  the  foregoing  items.  I  regret  that  Mr.  Hugh 
Clements  should  have  equalled,  if  not  excelled,  the 
vulgar  "mixed  diet"  blunder.  "The  structural 
differences  which  separate  man  from  the  chimpanzee 
and  gorilla  are  great  and  significant."  Alas  for  tbe 
cogency  of  Mr.  Clements'  argument  1  The  signifi- 
cance is  wholly  in  favour  of  vegetarianism,  being 
such  as  to  indicate  that  man's  constitution  differs 
more  from  a  carnivorous  one  than  a  monkey's  does. 
Huxley,  in  speaking  of  tbe  four  genera  of  anthropo- 
morphia,  in  relation  to  man,  says :  "  The  chimpanzee 
approaches  most  closely  in  the  character  of  its 
cranium,  its  dentition,  and  proportional  sizes  of  its 
arm."— ''Vertebra ted  Animals,"  page  487, 1871.  "  In 
connection  with  the  skull  I  may  speak  of  tbe  teeth- 
organs  which  have  a  peculiar  classificatory  value, 
and  of  whose  differences  of  number,  form,  and 
succession,  when  as  a  whole,  are  usually  regarded  as 
more  trustworthy  indicators  of  affinity  than  any 
others."— Huxley's  "  Man's  Place  in  Nature,"  page 
81,  1864.  Professor  Owen  says:  "The  apes  and 
monkeys,  whioh  man  most  nearly  resembles  in  his 


dentition,  derive  their  staple  food  from  fruits,  grain, 
the  kernels  of  nnts,  and  other  forms  in.  which  the 
most  sapid  and  nutritious  tissues  of  tbe  vegetable 
kingdom  are  elaborated ;  and  the  close  resemblance 
between  the  quadrumanoos  and  human  dentition 
shows  that  man  was,  from  the  beginning,  more 
especially  adapted  to  eat  the  frait  of  the  trees  of  the 
garden.*'— "Odontography,"  page  471.  The  plates 


accompanying  tbe  above  work  afford  a  ready  m 
of  reference  for  those  who  am  unable  to  |3 
"subjects."  I  am  willing  to  abide  by  the  tboq 
evidence,  which  is  quite  definite,  and  offemi  by  net 
who,  perhaps  Mr.  Hugh  Clements'  will  ddgn 
believe.  Our  readers  may  settle  the  matter  fa 
themselves  whenever  an  opportunity  occurs  to  thai 
for  comparing  the  teeth  of  a  cat  ana  a  monkey  vi*j 
their  own.  The  teeth  of  the  rudestjrrossest,  most 
perverted  class  of  men  are  less  fit  for  tearing  this 
are  those  of  tbe  highest  chimpanzee.  Many  email 
besides  man  can  exist  on  food  not  in  accordance  with 
their  constitution.  Sheep  can  exist  on  fish,  **.; 
while  they  do  so,  though  they  are  practicaTh; 
carnivorous,  constitutionally  they  are  herbivoNu. 
and  are  living  at  a  disadvantage.  Man  may  be  cat 
paragon  of  animals,  but  some  members  of  his  kis| 
cannot  argue  worth  a  brass  farthing,  even  though 
they  talk  high  and  off-handedly  about  this  and  thai. 
Quite  seriously  I  have  been  hoping  that  vegetarisoi 
were  on  tbe  way  to  do  man  a  good  turn  by  alining 
him  towards  arbours,  Ac. :  but  Hugh  Clement* 
would  have  me  believe  that  this  prospect  of  deration 
is  an  illusion  ;  that  I  am  more  like  a  hog  than  lib 
a  monkey,  and  that  for  man  to  maintain  or  mrpsn 
his  present  noble  position  he  most  stick  by  tat 
slaughter-house  and  take  a  turn  at  tearing  ont  a  pigV 
heart,  Ac.,  Ac.  Is  he  fooling?  Fie  on  such  fooling I 
Tbe  reasons  why  I  should  expect  to  find  that  man'i 
original  distribution  was  tropical,  or  nearly  so.  in 
identical  with  those  I  gave  for  preferring  each  s 
climate  for  my  own  living  in.  The  750  miles'  march 
done  in  eleven  consecutive  days  was  done  on.  parched 
corn.— Smith's  "  Fruits  and  Farinacea."  page  174, 
2nd  Edition.  The  same  author,  page  167,  gives  the 
following  account  of  one  of  the  Smyrna  porter  j,  who 
habitually,  when  working,  carry  on  their  backi  from 
4001b.  to  8001b.,  and  live  on  coarse  bread,  fijt, 
grapes,  or  raisins  : — "  He  carried  at  one  load,  from 
his  warehouse  to  the  wharf,  about  25  rods  (137yds.), 
a  box  of  sugar  weighing  four  hundred  pounds,  and 
two  sacks  of  coffee  weighing  each  two  handnd 
pounds,  making,  in  all,  eight  hundred  pounds :  that, 
after  walking  off  a  few  rods  with  a  quick  step,  he 
stooped  and  requested  that  another  sack  of  cofle* 
might  be  added  to  his  load."  Premising  that  the 
term  frugivorous  was  meant  to  include  farinacea,  I 
have  already,  in  tbe  case  of  the  Hindoos,  instanced 
a  race  of  men  that  are  completely  frugivorons.  I 
apologise  to  those  readers  whom  I  have  muled  br 
not  mentioning  that  farinacea  should  be  so  indodtd. 
To  pr*v«>nt.  a  somewhat  similar  error  I  now  say  that 
■vegetarianism  includes  more  than  cabbages  and  that 
sort  of  thing.  The  above  omission  will  not  impair 
the  effect  I  wished  to  produce.  There  is  much  better 
material  awaiting  circulation  than  what  I  know, 
and  what  I  know  is  of  more  importance  to  car 
renders  than  what  I  think  ;  therefore,  I  am  indised 
to  be  cross  when  asked  whether  I  "  really  think 
Newton's  '  Principia'  is  any  better  than  it  wodd 
have  been  if  he  had  written  it  under  a  mind 
regimen."  I  really  think  that  it  is.  I  think  Newtea 
could  not  possibly  have  been  tbe  quiet,  patient, 
effective  worker  he  was,  unless  he  had  been  so  m- 
perverted  that  he  could,  in  some  degree,  profit  by  B  e 
advantages  offered  by  a  diet  in  harmony  with  man  i 
constitution,  and  therefore  a  vegotable  diet  wood 
still  further  increase  his  serenity  and  power.  Tne 
Romans  were  probably  the  same  breed  after  they  had 
become  carnivorous,  and  they  certainly  lost  that 
which  their  vegetarian  ancestors  won.  By  what 
means  will  Mr.  Hugh  Clements  maintain  his  asser- 
tion "that  the  mental  energy  of  .  . 
have  been  equally  great  whatever  their  regimen  r 
Considering  the  item  of  biUous  attacks  alone  vege- 
tarianism during  tbe  last  nine  years  has  conduced  to 
my  effective  working  power  more  than  enough  » 
compensate  me  for  the  petty  inconveniences  anew 
prejudice— there  are  no  others— and  placed  me  uwier 
considerable  obligation  to  Dr.  T.  L.  MebdijWbo 
first  aroused  my  interest  by  asserting  that  9m- 
eating  physiologists  and  physicians,  I  know,  hare 
contended  for  the  necessity,  if  not  the  beauty,  « 
eating  animal  food  ;  but  all  experience,  au  science, 
and  all  philosophy,  are  arranged  against  them.  - 
"  MyBteries  of  Man,"  page  228,  1867.  The  abore 
assertion  has  become  more  credible  the  more  1  nare 
examined  it  or  seen  it  examined.— Enoch  Evaxs. 

LWe  have  received  contributions  on  this  e» 
troversy  from  "  Toothsome,"  "Academician,  r. 
A.  Edwards.  "  Saul  Byrnea.'*  "  A  Vegetarian,  awl 
"  J.  H.  J."  for  which  we  are  unable  to  find  room. 
The  question  has,  however,  from  time  to  tuneoew 
pretty  well  discussed  in  our  paper.  Mr.  M*** 
Evans  may  quote  Prof.  Owen  or  a  hundred  rret 
Owens :  the  people  of  to-day  will  do  very  m«n." 
they  did  yesterday.  If  an  archangel  vrere  to  procwa 
that  man  by  nature  was  frugivorous.  someone  wowo 
say  that  by  eating  fruit  his  grandfather  casgt  • 
cold  and  died,  and  therefore  he  ought  to  «t«» 
well  as  fruit.  During  the  darker  ages  menl<»  « 
men.  Time  passed  away,  and  we  now  look  oacx  «■ 
such  ages  with  a  shudder.  The  indesenbawe 
infamies  recently  perpetrated  by  half -ravage  Asiaw» 
in  Bulgaria  would  not  have  been  regarded" 
infamies  two  or  three  thousand  years  ago^ ■*» 
abundantly  evident  from  Bible  and  Pagan  niswrr. 
They  were  then  regarded  as  tbe  Right  Hon.  t*n 
Beaconsfield,  Prime  Minister  of  England  andW^ 
Privy  Seal,  regarded  them  a  few  week,  ago," 
ordinary  incidents  of  civil  war.  But  that  gw^ 
man  is  Semitic  in  origin  and  Asiatic  in  aymr 


and  looks   upon    such    matters   in  s 
light  from  that  in  whioh    they  sre  regana- 
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by  the  upstart  nations  of  Western  Europe. 
Possibly,  in  the  other  and,  we  hope,  the  brighter 
•get  that  are  to  come  soon,  the  systematic 
slaughtering  of  men  by  scientific  means  on  the  battle- 
field will  belooked  back  upon  with  wonder  and  pity. 
But  that  each  ages  will  come  ia  pretty  certain,  and 
when  they  do  come  that  higher  and  purer  and  holier 
life  advocated  by  vegetarians  will  probably  be 
realised.  It  is  a  source  of  high  satisfaction  to  know 
that  in  this  war-blasted  world  humanity  advances 
with  an  undying  capacity  for  improvement,  and  that 
before  it  lies  a  limitless  future. — Ed.] 

[86420.]—  Boiler  Pump.— I  cannot  account  for 
your  vacuum  under  the  suction  valve,  unless  it  is 
that  by  mistake  you  have  fixed  the  suction  pipe  to 
the  top  of  the  air  pump,  instead  of  the  hot  well,  or 
thsre  is  something  lodging  in  the  pipe,  or  the  dis- 
charge valve  in  hot  well  lapping  over  the  inlet. 
Does  the  water  run  freely  through  when  you  take 
out  the  suction  valve  ?  If  all  is  right,  it  ought  to 
do  so.  If  the  above  suggestions  are  not  correct, 
take  the  suction  pipe  off,  and  try  a  wrought-iron 
one,  bent  as  a  siphon,  over  the  top  of  hot  well.  See 
that  there  is  no  leak  about  the  top  of  your  pump. 
If  the  packing  is  small  for  your  stuffing-box,  and 
the  bottom  bush  slack,  you  might  be  drawing  air 
that  way.  Also  see  your  discharge  valve  is  not 
hinging  up.  Persevere,  and  you  will  succeed. — 
ASSISTANCE. 

[26*43.]— Sweet  Toned  Harmonium.— I  fully 
comprehend  Mr.  Fryer's  statements,  but  I  do  not 
understand  why  he  should  persist  in  his  attempt  to 
introduce  confnsion.  If  the  "  French  "  reed  is  to  be 
called  English  because  made  in  this  country,  what 
will  he  call  the  American  reed  when  thnt  ia  made 
here?  English  too,  I  suppose.  The  real  English 
reed  is,  of  course,  Wheatstone's,  but  I  never  heard 
of  it  being  used  in  harmoniums.  "  A  man's  not  a 
borse  because  he  is  born  in  a  stable,"  nor  does 
German  silver  when  east  in  Clerkenwell  become 
English  silver.  If  by  "  inferior  "  Mr.  Fryer  means 
that  one  of  Alexandre's  lower-priced  instruments 
has  not  had  the  care  bestowed  on  it  that  the  dearer 
ones  have,  I  can  agree  with  him,  but  any  amateur 
who  can  build  his  first  harmonium  equal  to  one  of 
Alexandre's  so-called  "inferior''  may  rest  con- 
tented.  As  to  the  pans,  Mr.  Fryer  pute  it  the 
wrong  way  when  he  says  that  "  pans  made  entirely 
of  pine  belong  to  the  inferior  class  of  pans."  In- 
ferior pans  are  mado  of  pine  because  that  is  the 
cheapest  wood ;  bnt  there  is  no  reason  why  first-rate 
pans  should  not  be  made  of  pine.  As  there  may  be 
some  misconception  on  this  point,  it  may  be  as  well 
to  say  that  there  are  two  kinds  of  pans :  those  bored 
out  of  the  solid  and  those  built  up.   I  suppose  solid 

Cbs  are  generally  made  of  beech  because  there  is  less 
bility  to  spoil  them  in  the  making  than  there 
would  be  with  pine ;  though  in  America,  where  pine 
is  cheap,  tube-boards  are  made  out  of  that  wood  solid. 
But  many  of  the  very  best  instruments  made  in 
England  have  built-up  pans,  with  channel  frames 
and  divisions  of  pine,  and  beech  veneers,  the  latter, 
I  suppose,  because  they  tend  to  prevent  warping, 
and  because  screws  -  hold  better  in  thin  beech 
than  in  thin  pine.  It  is  obvious  that  whatever 
advantage  in  the  way  of  resonance  is  to  be  gained 
from  the  mere  choice  of  wood  for  the  pan,  pine  will 
not  suffer  when  compared  with  beech.  Perhaps  Mr. 
Fryer  will  now  supply  the  description.  I  note  that 
he  does  not  say  anything  about  the  "  volume  "  of 
bis  instrument,  which,  I  have  before  hinted,  was 
probably  equal  only  to  that  of  an  organ  accordion.— 
Saox  Ryetea. 

[26507.]— Preserving  Brightness  of  Brass 
Wire  and  Preventing  Verdigris.— Let  '•Country- 
man "  try  lacquering  his  brass  wire.  I  think  it  will 
suit  his  purpose  well.  I  know  a  pair  of  scales, 
lacquered  about  18  months  age,  as  bright  as  when 
first  turned.— H.  L.  Crate. 

[26514.]— Tennis  Bats  <U\Q.).— Ash  is  used. 
Can  be  bent  to  shape  by  steaming  or  boiling  it  till 
soft.  I  have  put  new  gut  on  several,  and  found  no 
difficulty  in  pulling  it  as  tight  as  I  wished ;  but  it 
might  be  an  advantage  to  damp  it  first,  as  it  will 
shorten  as  it  dries.— J.  B.,  Belfast. 

[26920.1  —  Speed  of  Bicycle.  —  "  Frenchman  " 
may  surely  take  it  that  no  one  has  yet  ridden  50 
miles  in  2 hours  20  minutes  on  a  bicycle,  and  never" 
will  if  his  own  legs  are  to  propel  him.  Bicycles  with 
driving  wheels  of  7ft.  have  connecting  rods  and 
treadles  which  work  on  guides.  The  large  site  of 
wheel  of  course  assists  in  covering  the  ground,  but 
the  extra  friction  discounts  this  advantage  so  much 
that  practically  there  is  no  advantage  in  having  a 
larger  wheel  than  one  the  treadles  of  which  can  be 
reached  with  the  feet.— S.  Mayer. 

[26666.1-Fly-wheel  for  Lathe.—"  C.  A.  T." 
gives  a  sketch  of  a  friction  wheel  for  the  above.  I 
have  seen  such  a  thing  working,  but  the  main  shaft 
rubs  heavily  against  one  of  the  uprights,  although 
it  does  work  comparatively  easy.  I  send  a  sketch  of 
one  which  I  mounted  about  35  years  ago,  and  I  do  so 
because  1  think  it  is  much  better  than  "  C.  A.  T.'s." 
Fig.  1  is  the  plan,  Fig.  2  is  a  side  elevation ;  the 
lett  era  in  both  refer  to  the  same  parts.  A  fly-wheel 
shaft,  2}in.  diameter;  B  B  friction  wheels,  Sin. 
diameter  and  ljin.  broad ;  C  C  friction -wheel  axles, 
Ain.  diameter,  cast-steel  hardened  and  fixed  into 
wheels ;  D  D  cast-steel  plates  Jin.  thick,  and  har- 
dened after  being  bored  to  receive  axles  of  friction 
wheels  j  E  is  a  cast-iron  box  or  easing,  holding  steel 
plates  in  proper  position,  and  also  containing  oil. 
The  steel  plates  are  put  on  to  the  axles  of  friction 


wheels,  and  all  are  made  a  good  fit  and  dropped  into 
the  oast  boxes,  which  are  then  filled  with  good  oil  as 
far  as  to  touch  the  lower  parts  of  friction  wheels,  and 
as  these  revolve  the  oil  trickles  down  their  sides,  and 
thus  lubricates  their  axles ;  a  cover  is  put  on  to  keep 
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out  dust.  I  may  mention  the  fly-wheel  is  0ft. 
diameter,  has  a  wooden  pulley  fixed  to  side  of  arms 
for  strap  or  bands  ;  weighs  over  6cwt.,  and  has  been 
worked  for  months  without  adding  more  oil.— Am 
Old  Mechanic,  No.  1. 

[26083.]— Magio  Lantern  Photographs.— To 
Mb.  Lancaster. — As  I  am  not  fortunate  enough 
to  have  the  volumes  of  the  Mechanic  in  my  posses- 
sion, I  shall  esteem  it  a  great  favour  if  you  will  give 
me  full  and  simple  instructions  how  to  proceed.— Q. 
Fbybr. 

[26718.]— Red  Ink.— Saffranine  CnH»N4.  This 
body  is  a  derivative  of  pseudotoluidine,  and  is 
obtained  by  treating  high-boiling  commercial  aniline 
first  with  nitrons  acid,  and  then  with  arsenic  acid, 
or  other  oxidising  agents.  The  hydrochloride 
Ci.,HjoN4C1H  occurs  in  commerce  in  the  form  of  a 
paste  or  reddish  powder.  It  is  very  soluble  in  water, 
but  not  in  a  solution  of  salt,  and  dyes  on  silk  most 
delicate  rose  tints.  It  is,  therefore,  largely  used  as 
a  substitute  of  safflower.  It  dissolves  in  concentrated 
sulphurio  acid  with  a  splendid  green  colour.  On 
gradually  adding  water  to  this  solution,  the  colour 
changes  successively  into  greenish  -  brae,  blue, 
purple,  violet,  and  finally  red.— Kino. 

[26713.1— Bed  Ink  and  Saffranin.—  For  the 
benefit  of  our  readers  in  general,  and  "  Disdains  " 
in  particular,  I  give  the  following  facts  concerning 
Saffranin :— It  is  one  of  the  coal-tar  products ;  is 
used  as  a  red  dye,  and  has  the  formula  CjHjpN*.  It 
is  prepared  commercially  by  treating  the  higher  boil- 
ing portions  of  aniline  oil  with  nitrous  acid  and  arsenic 
acid  successively.  Chromic  acid  has  also  been  used 
with  advantage  as  the  oxidising  agent  instead  of 
arsenic  acid.  It  is  met  with  in  commerce  either  in 
the  form  of  a  paste  or  as  a  yellowish  red  powder,  in 
which  the  saffranin  exists  as  the  hydrochloride,  fre- 
quently mixed  with  calcic  carbonate  and  salt.  The 
base  may  be  obtained  in  the  free  state  by  decom- 
posing this  hydrochloride  with  argentic  oxide.  On 
evaporation  of  the  deep  red  liquid  it  is  deposited 
in  reddish  brown  crystals  on  cooling.  It  is  easily 
soluble  in  water  or  alcohol.  On  the  addition  of 
strong  sulphuric  acid  to  a  solution  containing  it.  the 
colour  changes  to  a  fine  violet,  passing  to  blue,  dark 
green,  and  light  green.  On  dilution  the  same 
changes  of  colour  take  place,  but  in  an  inverse 
order.— Mac  Dandabts. 

[26713.]—  Bed  Ink.  — Saffranine  is  made  from 
aniline  nitrate  (which  is  prepared  by  passing 
into  aniline  the  vapours  evolved  from  a  mixture  of 
starch  and  nitric  acid) ;  the  product  is  washed  two 
or  three  times  with  water,  and  then  treated  with 
half  its  weight  of  arsenic  acid  to  80-120°  C.  for 
five  minutes.  The  product  is  poured  into  boiling 
water,  and  lime  added  until  the  acid  is  neutralised. 
The  liquid  is  then  filtered  through  flannel,  and  the 
colouring  matter  salted  out  from  the  clear  red  liquor 
by  means  of  common  salt  (5  parts  to  one  of  aniline 
nitrate).  The  pasty  mass  is  then  drained  and 
pressed  to  remove  the  brine.— H.  B.  Kostron. 

[25717.]— Liverpool  Dry  Pistes.— I  have  bad 
about  seven  dozen  of  these  plates  this  season,  and 
have  not  found  one  spotty.  Certainly  the  latter  end 
of  last  year  they  sent  out  some  plates  that  were  in 
very  bad  condition,  but  this  year  tbey  seem  to  have 
both  made  them  more  sensitive  and  with  more  care. 


I  think,  if  Mr.  Lancaster  would  try  another  batch, 
he  would  quite  alter  his  opinion.— Josticb. 

[26720.]— Marsh's  Vibrating  Electric  Wire.— 
Tou  will  succeed  in  working  this  experiment  by  using 
a  coil  of  naked  copper  wire,  No.  24.  It  should  be 
hard  drawn  and  the  coils  about  1  in.  or  1-Jin.  diameter, 
and  as  dose  as  possible.  The  end  of  the  spiral 
should  only  just  irrase  the  surface  of  the  mercury. 
I  have  one  working  now  with  a  current  from  a 
battery  of  4  cells— Grove's— hut  5  would  be  better. 
If  you  have  any  further  difficulty  write  again.— 
G.  R.P. 

[26743.]— BleotrloaL— To  W.  J.  Lancaster  and 
"  Old  Tottlss."— Thanks  for  answers  to  first  and 
third  questions.  I  meant  the  second  one  to  have 
been,  Is  there  any  way  of  reversing  the  poles  of  a 
permanent  magnet  from  north  to  south,  and  tries 
eersd,  either  by  electro-magnetism  or  in  any  other 
way  ?  My  reason  for  asking  was  because  I  have  re- 
peatedly changed  the  poles  of  the  needle  of  a 
mariner's  compass  without  touching  the  needle.  I 
do  not  understand  about  quantity,  and  should  be 
glad  to  have  it  explained.— Arthur  A  daks. 

[26760.]— Tonlo  Sol-fa  Notation.— As  I  am  a 
staunch  advocate  for  Sol-fa  Notation,  I  should  advise 
you  to  go  into  it  as  hard  as  possible,  for  I  believe  it 
is  easily  learnt,  and  better  than  Old  Notation.  I 
play  a  flute  myself,  and  I  find  the  Sol-fa  to  far 
exceed  the  Old  Notation ;  and  although  knowing 
the  Old,  I  always  prefer  the  Sol-fa.— Figaro. 

[26752.]— Fog  and  Foghorns.— Ton  will  get 
answers  to  almost  all  your  questions,  and  a  great 
deal  of  other  useful  information  on  the  subject,  in 
Tyndall's  paper  on  "  The  Acoustic  Transparency  of 
the  Atmosphere,"  Philosophical  Magarine,  Vol. 
XL VII.,  p.  374.  I  think  the  last  edition  of  his  work 
on  Sound  also  contains  this  paper. — J.  B.,  Belfast. 

[26753.]— Diabetes.— Le  Bon,  in  his  "  Physiologie 
Humaine  appliques  a  ('Hygiene  et  a  la  Meuecine," 
says,  on  the  subject  of  Diabetes,  "  It  is  easily  under- 
stood that  hydropathy,  in  facilitating  the  dirculation 
in  the  capillaries,  and  exeroise  in  augmenting  the 
quantity  of  oxygen  absorbed,  have  a  happy  influence 
on  Diabetes  in  favouring  the  oxidation  of  the  sugar 
that  is  formed.  Diminution  in  the  saccharine  and 
feculent  aliments  likewise  reduces  the  quantity  of 
sugar  found  in  the  blood.  But  in  the  latter  periods 
of  the  disease  the  sugar  is  formed  at  the  expense  of 
the  nitrogenous  aliments  themselves.  According  to 
Griesinger  three-fifths  of  thealbnminous  matters  con- 
tained in  meat  can  then  be  converted  into  sugar. 
In  suppressing  feculents  from  the  diet  of  diabetic 
patients  the  effects  of  the  disease  only  are  attacked, 
and  not  its  cause.  But  in  medicine  the  knowledge 
of  the  '  cause '  is  so  rare  that  we  are  most  often  re- 
duced to  combat  the  symptoms,  however  uncertain 
such  therapeutics  may  be."   Mr.  Dale,  in  "  Com- 

S indium  of  Practical  Medicine,"  gives  the  following 
etary,  recommended  by  Dr.  Vavy : — "  He  may  use 
butcher's  meat  of  all  kinds  except  liver,  ham,  bacon, 
or  other  salted,  dried,  or  cured  meats;  poultry, 
game,  fish  of  all  kinds,  fresh,  salted,  or  cured; 
animal  soups  not  thickened,  beef-tea  aud  broths ; 
the  almond,  bran,  or  gluten  substitute  for  ordi- 
nary food  ;  eggs  dressed  in  any  way,  cheese, 
butter,  cream ;  greens,  spinach,  water-cress,  mustard 
and  cress,  green  lettuce,  celery,  aad  radishes 
sparingly ;  jelly  flavoured,  but  not  sweetened,  blanc- 
mange made  with  cream  and  not  milk,  costard  mads 
without  sugar ;  nuts  of  any  description  sparingly ; 
tea,  coffee,  cocoa  from  the  nibs ;  dry  sherry,  claret,  * 
brandy,  spirits  not  sweetened,  Burton,  bitter  ale 
sparingly.  He  may  not  use  sugar  in  any  form,  bread, 
whoa  ten  or  otherwise,  rice,  arrowroot,  sago,  tapioca, 
vermicelli,  potatoes,  maccaroni,  carrots,  parsnips, 
turnips,  peas,  French  beans,  Brussels  sprouts, 
cauliflower,  brocoli,  asparagus,  seakale ;  pastry  and 
puddings  of  all  kinds ;  fruits  of  all  kinds,  fresh  or 
preserved ;  milk,  except  sparingly ;  sweet  ales,  mild 
or  old ;  porter  and  stout ;  all  sweet  wines ;  port 
wines,  except  sparingly."— A.  D.  H. 

[26755.1— How  to  make  a  Boiler  Blind  Water- 
proof.—Take  4  ounces  of  soap,  put  it  into  one  gallon 
of  water,  and  boil  until  the  soap  is  dissolved ;  then 
pnt  it  into  a  tub,  add  one  gallon  of  cold  water,  put 
the  article  in,  let  it  stop  there  until  thoroughly 
saturated,  take  it  out  but  don't  wring  it,  hang  it  up, 
and  when  the  water  has  done  running  off  pnt  into  a 
solution  of  alum  and  water.  Take  two  pennyworth 
of  alum,  boil  in  one  gallon  of  water,  add  same 
amount  of  cold,  soak  well,  then  hang  up  to  dry.  It 
will  be  best  if  dried  quick  in  the  sun.  ft  will  not  be 
permanent,  but  I  should  say  it  will  do  a  whole 
winter.  The  above  will  do  for  clothes  without 
spoiling  them— Francois. 

[26760.]—  Russian  Leather.  —  Since  my  last 
letter  I  am  able  to  supply  the  desired  information. 
Birch  oil  is  made  by  distilling  20  pints  of  birch  bark 
with  one  of  Ledum  palustre,  crammed  in  layers  into 
an  earthen  pot  with  a  handful  of  tripoli  betwixt 
each  layer.  The  mouth  of  the  pot  is  closed  with  a 
perforated  oaken  plug,  and  being  inverted  is  luted 
to  the  mouth  of  another  pot  sunk  m  tho  ground.  The 
upper  pot  being  then  surrounded  by  fire,  a  brown 
empyreumatic  oil  is  distilled  per  desctnswn  into  the 
lower  jar.  An  eight-gallon  pot,  properly  filled,  yields 
from  2lb.  to  2Jlb.  of  oil.  in  Siberia  it  is  prepared 
without  the  Ledum,  which  imparts  a  rosy  smell. 
This  oil  is  liquid  when  fresh,  but  grows  thick  in  time. 
It  is  used  for  currying  the  well-known  Russian 
leather,  and  might  profitably  bo  more  variously 
applied.  It  is  infallible  against  dust  and  insects.— 
Joseph  William  Fennkll. 


Digitized  by 


Google 


674 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No. 598. 


Sspt.  8,  1876. 


[28768.] — Conohology.— The  shell-fish  Ton  ask 
for  is  Pec  ten  opereularia— the  common  scallop :  the 
larger. kind,  with  one  valve  flat,  is  the  great  scallop ; 
Pecten  morimus—  P.  H.  Gobse. 

[86769.]— Indicating.— Every  indicator  is  fur- 
nished with  a  scale  of  pounds,  which  is  attached  to 
the  drum  of  the  indicator.  Now,  when  the  indicator 
is  affixed  to  the  engine  cylinder,  and  the  dram  con- 
nected by  means  of  cords  and  pulleys,  to  any  part  of 
the  machinery  which  has  a  motion  similar  to  that  of 
the  piston,  the  steam  entering  the  cylinder  forces 
np  the  piston  of  the  indicator,  to  which  is  attached 
an  arm  carrying  a  pencil,  which  traces  upon  a  paper 
placed  around  the  arum  of  the  indicator  a  figure  re- 
presenting the  pressures  of  steam  inside  the  cylinder 
at  all  parts  of  the  stroke.  To  render  this  more  ex- 
plicit see  the  annexed  diagram.   It  will  be  seen  that 
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it  is  a  copy  of  an  indicator  diagram  taken  from  a 
low-pressure  engine,  cutting  off  steam  at  7-20ths  of 
stroke.  The  figure  is  divided  into  ten  parts  by  nine 
ordinate*  drawn  from  top  to  bottom.  Any  one  of 
these,  measured  by  the  indicator  scales,  will  give  the 
lbs.  pressure  per  square  inch  at  that  particular  part 
of  the  stroke.  These  being  added  together,  and 
the  product  divided  by  ten  (the  number  of  parts), 
will  give  the  mean  pressure  per  square  inch,  in  lbs., 
throughout  the  stroke.  The  horse-power  can  then 
be  found  by  the  following  rule :— 1.  Area  of  piston 
in  square  inches  x  by  the  mean  pressure  per  square 
inch  =  the  pressure  in  lbs.  on  the  piston.  2.  Multiply 
twice  the  length  of  the  stroke  by  the  number  of  re- 
volutions per  minute.  The  product  is  the  space  the 
piston  moves  per  minute,  (a)  The  product  must  be 
in  feet.  3.  Multiply  the  pressure  in  pounds  by  the 
space  in  feet  travelled  per  minute,  and  divide  the 
product  by  83,000,  and  the  quotient  will  be  the  re- 
quired horse-power. — Thomas  Gilbert  Hill. 

[26776.1— To  Vegetarians.— If  "Murad  Den- 
nistoun ''  will  purchase  "  Vegetarian  Cookery,"  by 
a  lady,  published  by  Pitman,  London  (I  think  I 
gave  about  3s.  for  mine),  he  will  have  ample  rules 
for  diet,  with  recipes  ad  libitum.  After  four  years' 
experience  I  have  come  to  the  conclusion  that  vege- 
tarianism may  be  good  for  some  constitutions,  bntit 
will  not  suit  mine.— The  Yorkshire  Yeoman. 

[26777/)— Gilding.— I  will  first  give  you  the 
recipes  for  making  oil  and  water  gold  size :— Od  : 
Grind  together  a  quantity  of  red  oxide  of  lead  with 
the  thickest  drying  oil  that  can  be  procured  (the 
older  the  better).  In  order  to  make  it  work  freely, 
add  a  little  oil  of  turpentine  until  a  proper  con- 
sistence is  obtained.  Water:  Grind  separately  in 
water,  Armenian  bole.  lib. ;  red  lead,  2oz. ;  black 
lead,  a  sufficient  quantity ;  then  mix,  and  re  grind 
with  a  small  quantity  of  olive  oil.  This  sise  is  tem- 
pered by  being  mixed  with  very  fine  parchment  size. 
To  burnish  gilded  picture  frames :  There  is  a  parti- 
cular state  er  degree  of  dryness,  known  only  by 
experience,  in  which  the  moulding  is  in  a  fit  state 
for  burnishing ;  and  there  must  be  a  judicious  ad- 
mixture of  burnish  and  mat  for  dead)  gold,  to  be 
determined  by  the  burnisher.  The  reason  seems  to 
be  that  the  whiting  and  gold  sise  under  the  gold 
form  a  yielding  foundation,  into  which  the  gold  is 
more  firmly  fixed  by  the  burnisher,  and  that  the 
brilliancy  is  derived  from  the  levelling  of  the  little 
asperities  in  the  gold,  and  the  gold  size  beneath  it. 


If  gold  were  laid  on  wood,  or  even  on  whiting,  it 
would  not  receive  a  burnish.  To  prepare  a  frame, 
coat  with  size  and  fine  whiting— two  coats— level 
with  pumice-stone  and  tools  for  the  purpose  ;  then 
coat  with  size  and  yellow  ochre.  I  need  not  tell 
yon  how  to  wet  in  and  use  the  tip.— Joseph 
William  Fknnell. 

£26778.]— Soienoe  Teaching.— For  a  long  time 
ave  been  compelled  to  avoid  all  but  compulsory 
work ;  but  there  is  a  limit  to  one's  powers  of  en- 
durance, and  I  find  Mr.  Lancaster  has  compelled 
some  reply.  If  Mr.  Lancaster  would  only  restrict 
his  lucubrations  to  subjects  with  which  ne  is  well 
acquainted,  he  would  make  an  excellent  correspon- 
dent. Certainly  "  Jack  of  all  Trades  "  may  be  ap- 
lied  to  him;  still  I  doubt  if  he  is, master  of  the 
scholastic  trade.  "  I  wish,"  he  says,  the  "  Depart- 
ment wonld  allow  no  one  to  teach  unless  he  had  ob- 
tained a  certificate  in  honours.  This  would  riddle 
out  all  the  inferior  teachers,  and  enable  the  Depart- 
ment to  make  decent  grants."  Let  me  tell  Mr. 
Lancaster  that,  if  doubly  honoured  by  the  Depart- 
ment's certificate,  it  would  be  impossible  to  guaran- 
tee a  teacher ;  and,  again,  there  are  many  who  have 
not  entered  for  the  examination  at  all  who  are  far 
better  teachers  than  men  who  have  passed  in 
honours.  The  examination  does  not  make  the 
teacher ;  the  examination  shows  be  possesses  a  little 
knowledge  of  that  special  subject.  Personally,  I 
object  to  any  restriction  upon  teachers  except  the 
requiring  to  give  proof  (by  testimonials  or  exami- 
nation) that  they  are  not  unacquainted  with  the 
subject.  One  of  the  best  teachers  in  the  world  has 
often  told  me  that  a  man  could  teach  a  subject  with 
which  he  was  not  acquainted  who  simply  "  got  up  " 
a  certain  portion  for  each  lesson.  I  objected  to  this, 
and,  I  think,  successfully,  for  my  friend  has  ad- 
mitted the  teacher  will  do  better  the  second  time  of 
going  over  the  course.  I  am  compelled— muoh  as  I 
should  prefer  not— to  say  that  the  South  Kensington 
Department  is  unable  to  cater  for  the  scientific 
education  of  the  country ;  its  system  is  rotten  from 
"  head  to  foot ; "  and  it  would  prove  a  great  boon  if 
the  whole  place  was  swept  away  to-morrow.  It  is 
true  the  Department  is  open  to  receive  suggestions, 
and  to  act  upon  them,  for  they  received,  entertained, 
and  acted  upon  one  of  mine  in  relation  to  the  Exhi- 
bition ;  but  in  such  a  manner,  that  I  did  not  recog- 
nise my  own  child. — C.  H.  W.  B. 

[26784.]—  Euclid.— If  it  should  happen  that  any 
reader  besides  Mr.  Lancaster  has  never  heard  of 
Euclid's  other  works,  let  him  take  his  own  copy, 
which  I  suppose  to  be  Todhunter's  edition,  and  look 
through  the  notes  attached.  He  will  then  learn 
where  to  look  for  complete  editions.— C.  H.  W.  B. 

[26786.]— Testing  Water.— Clark's  process  for 
testing  water  is  based  on  the  fact  that  when  pure 
water  is  shaken  with  a  small  quantity  of  an  alcoholic 
solution  of  soap,  a  froth  is  produced  which  remains 
for  some  minutes,  whilst  if  the  water  contains  calcic 
or  magnesio  salts  in  solution  no  suoh  froth  is  pro- 
duced until  a  sufficient  amount  of  soap  solution  has 
been  added  to  decompose  these  salts.  The  quantity 
of  soap  solution  necessary  to  decompose  them  is  to 
such  an  extent  proportionate  to  their  amount  that, 
with  standard  soap  solution,  we  may  tell  the  degree 
of  hardness  of  the  water.  (Degrees  of  hardness  are 
equivalent  to  'Olgrm.  of  calcic  carbonate,  or  its 
equivalent  of  any  calcic  or  magnesic  Bait  per  litre  of 
water.)  The  most  convenient  standard  solution  of 
soap  is  made  as  follows :— Dissolve  *2  grams  of  pure 
calcic  carbonate  in  pure  hydrochloric  acid,  and 
evaporate  to  dryness  (to  remove  excess  of  acid)  ;  then 
dissolve  in  a  litre  of  water.  This  solution  has  20° 
of  hardness.  Now  dissolve  white  curd-soap  in 
alcohol  ('92  specific  gravity),  and  make  the  solution 
of  such  strength  that  100  c.  c.  will  produce  the  froth 
with  100  c.  c.  of  standard  calcium  solution.  It  is  as 
well,  when  preparing  the  20°  of  hardness  solution,  to 
prepare  other  solutions  varying  from  1°  upwards  to 
20°.  These  solutions  must  be  kept  in  well-stoppered 
bottles.  To  test :  Take  100  o.  o.  of  the  water  to  be 
examined  in  a  well-stoppered  bottle  (of  260  c.  o. 
capacity),  and  add  the  soap  solution  by  a  little  at  a 
time  until  the  froth  is  produced  and  is  persistent 
(shaking  the  bottle,  of  course,  after  every  addition). 
Now  100  c.  c.  of  standard,  of  the  number  of  degrees 
of  hardness  indicated  by  the  above  test,  is  taken  and 
treated  in  the  same  manner  for  comparison.  This 
test  is  not  trustworthy  if  the  water  be  over  20°.  In 
that  case  the  water  to  be  tested  mnst  be  diluted  by 
a  certain  proportion  of  pure  water  being  added,  and 
the  results  multiplied  accordingly.  Also,  if  a  large 
amount  of  magnesic  salts  be  present,  the  results  will 
show  the  water  to  be  leas  hard  than  it  really  is.  If 
magnesio  salts  be  present  in  large  quantities,  the 
solution,  after  adding  the  soap  and  shaking,  will  be 
curdy.— Caxton  Press. 

[26790.]— Engraving.— Heat  the  copper  slightly, 
then  rub  virgin  wax  over  the  face,  then  take  a  card 
with  the  matter  to  be  engraved  sketched  upon  it  with 
a  soft  pencil  (the  card  should  be  the  size  of  plate), 
turn  the  face  of  the  card  to  the  face  of  the  plate, 
and  burnish  down.  When  the  card  is  removed  the 
impression  will  be  seen.  Draw  in  with  a  steel  point, 
rub  off  the  wax,  and  commence  to  cut.— T.  G.  H., 
Die  and  Stamp  Cutter. 

[28799.]— Block  Plan.— First  draw  an  outline  of 
the  whole  Bite  from  dimensions ;  then  fill  in  the  out- 
lines of  the  buildings  in  position,  which  mnst  be 
obtained  by  measurement  from  point  to  point, 
building  to  building,  until  the  outline  of  the  site  is 
filled  in.   Shade  the  buildings  dark,  leaving  the 


unbuilt  portions  light-coloured.  In  a  block  plan 
there  is  no  need  to  show  windows  and  doorways.— 
The  Yorkshire  Yeoman. 

[26789.]— Drawing  8maU  Ovals.— The  following 
sketches  will  show  "Burin  "  how  to  draw  an  oval 
with  his  dividers  :— Let  him  fix  his  centre  at  A  (Fig. 
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1),  and  draw  the  side  of  the  oval,  stopping  at  the 
lines  B  and  B ;  then  for  the  ends  fix  his  centre  at  C, 
and  draw  from  B  to  D.  Fig.  2  is  a  finished  ©vaL— 
T.  G.  H. 


.]— Perfumery— Essences  from  French 
Pomatums.— Will  the  following  from  "Cooky" 
be  of  any  use  to  "  Odor  ?"  : — "  The  spirits  of  orange 
flowers,  jasmin,  tuberose,  jonquille,  Ac.,  are  com- 
monly prepared  by  digesting  pure  rectified  spirit  for 
3  or  4  days  on  half  its  weight  of  the  respective 
pomades  or  oils.  The  operation  is  performed  in  a 
closed  vessel  placed  in  a  water-bath,  and  frequent 
agitation  is  employed  for  3  or  4  days,  when  the  per- 
fumed spirit  is  decanted  into  a  second  digester  con- 
taining a  like  quantity  of  pomade  to  the  first.  The 
whole  process  is  repeated  a  second  and  a  third  time, 
after  which  the  spirit  is  allowed  to  settle,  and  is 
then  decanted.  It  now  forms  the  most  fragrant 
and  perfect  odoriferous  spirit  (extrait)  of  the  Con- 
tinental perfumer.  The  product  is  called  '  esprit ' 
or  '  extrait '  of  the  first  infusion."  The  three  portions 
of  pomade  are  then  treated  again  with  fresh  spirit 
in  the  same  manner,  and  thuB  spirits  or  essences  of 
inferior  quality  are  obtained,  which  are  distinguished 
by  the  perfumers  as  No.  2,  3,  a,  Ac.— B.  M. 

[26807.]— Camera.— I  think  the  following  will 
answer  your  purpose :— Procure  an  oblong  box, 
about  2ft.  long,  12in.  wide,  and  8in.  high.  In  one 
end  of  this  fit  a  tube,  containing  a  lens,  which  must 
be  made  to  slide  backwards  and  forwards,  so  as  to 
suit  the  focus.  Within  the  box  should  be  a  plain 
mirror  reclining  backwards  from  the  tube  at  an 
angle  of  46°.  At  the  top  of  the  box  is  a  square  of 
unpolished  glass,  upon  which,  from  beneath,  the 
picture  will  be  thrown,  and  may  be  seen  by  raising 
the  lid,  A  (see  Fig.  1).   To  use  the  camera,  place  the 
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tube  with  the  lens  on  it  opposite  to  the  object,  and, 
having  adjusted  the  focus,  the  image  will  be  thrown 
on  the  ground-glass,  as  above  stated,  where  it  may 
be  easily  copied  by  a  pencil  or  in  colours.  Or  you 
may  use  the  following  apparatus  (see  Fig.  2) : — It 
consists  of  a  small  frame,  about  lin.  broad,  made  of 
tin  or  wood,  across  which,  at  intervals  of  lin.,  fine 
wire  or  thread  has  been  stretched.   When  mounted 
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on  the  top  of  a  staff,  bo  that  tbe  foliage  can  be  seen 
through  it,  it  affords  a  good  ids*  of  the  direction  of 
the  lines.  If  the  sketch-book  be  ruled  with  corre- 
sponding lines,  there  will  be  bnt  little  difficulty  for 
an  inexpert  draughtsman  to  traoe  the  leading  forms 
of  tbe  scene-  He  would  only  hart-  to  place  each  line 
in  its  respective  square  to  insure  its  regular  propor- 
tion.—AxBONACT. 

[26808.]  —Reflecting  Telescopes.— I  am  afraid 
the  plane  would  be  very  difficult  to  obtain  sufE- 
rienUy  pure  of  so  large  a  size  as  would  be  required  ; 
and  swain,  the  parabola  so  obtained  would  be  bo 
tremulous  from  outer  vibrations  that  I  fancy  you 
would  find  the  method  useless  on  a  large  scale.  I 
believe  something  of  this  kind  has  been  nt  temp  ted, 
bat  I  have  never  heard  of  saooese  being  obtained  by 
the  method.— W.  J.  Lanoabtxb. 

[88810.]— Drainage.— I  have  constructed  several 
cesspools  for  water-closets  and  other  purposes,  but 
always  studied  to  keep  out  spring  or  surface 
water  bv  puddling  with  clay  and  plastering  with 
Portland  cement.  Twenty-four  years  ago  I  con- 
structed a  large  cesspool  ia  the  rear  of  my  house. 
The  urine  from  byre,  pig-house,  and  water-closet 
runs  into  it;  there  are  also  drains  from  scullery 
and  wash-house,  bnt  no  drain  leading  away  from  it ; 
there  is  an  agitator  in  the  centre,  and  a  large  pump 
in  one  corner.  The  contents  are  regularly  pumped 
out,  and  this  is  done  when  rain  is  expected.  This 
is  oarted  to  the  garden  or  field,  and  certainly  it  does 
pay  for  the  labour,  and  creates  no  nuisance.  "  F. 
G.  J."  should  not  allow  the  rain-water  from  the 
house  to  run  into  tbe  cesspool,  unless  there  could 
be  a  covered  drain  leading  into  a  river  or  meadow 
land  far  away  from  the  house.  But  if  he  or  any 
other  reader  of  the  English  Mechanic  has  a 
desire  for  more  information  on  the  subject  of  cess- 
pools, I  will  send  a  sketch  of  cesspool,  agitator,  and 
pump.  Mine  has  been  a  great  success.— An  Old 
Mechanic,  No.  1. 

[90811.]— Plight  of  Bullets.— It  is  most  difficult 
to  detect  small  differences  Buch  as  might  exist  under 
the  conditions  named.  In  practice  no  difference 
appears  to  come  out.  I  speak  especially  of  the  small 
bore  and  its  1,000  yards'  value  of  angle.  That  varia- 
tions do  exist  is  the  fact,  but  those  due  to  air  inovo- 
merit  are  so  constantly  existing  that  it  is  next  to 
impossible  to  be  free  enough  from  it  to  do  anything 
towards  detecting  such  differences  as  "  J.  A.  R." 
speaks  of.  Again,  I  know  of  no  rifle  range  where 
one  could  take  an  advantage  of  an  absolutely  calm 
day  (a  nearly  hopeless  event  to  happen)  to  shoot 
both  east  ana  west.  I  think,  in  the  case  proposed 
by  "  J.  A.  E.,"  I  should  prefer  to  depend  on  the 
mathematicians  for  a  probable  value— A.  I.  C.  E. 

J 86813.:— Brasing  Copper  Ball.—"  H.  R.  B." 
I  find  that  soft  solder  will  do  perfectly  well  for 
tbe  seam  of  a  hollow  copper  ball  floating  iu  hot 
water,  if  he  will  try  the  method  recommended  below. 
The  defects  he  complains  of  are  the  result  of  the 
incessant  "buckling*"  of  the  seam  of  the  copper 
bell,  caused  by  the  air  in  the  ball  altering  its 
volume  with  every  change  of  temperature,  which 
changes  are  apt  to  bo  considerable  in  amount,  and 
▼cry  frequent  in  a  hot  water  tank.  The  remedy  is 
simple:— Drill  a  small  hole— ono  the  size  of  a  pin 
will  do— in  that  part  of  the  ball  that  is  highest 
above  the  water  when  the  cock  is  closed.  This  hole, 
by  admitting  or  discharging  air  to  or  from  the  ball, 
as  may  be  necessary  to  maintain  equilibrium  at  any 
temperature,  will  at  once  remove  all  cause  of  un- 
soundness if  the  ball  operated  on  is,  as  it  should  be. 
nound  and  air-tight  to  commence  with.  Should 
there  be  any  chance  of  the  ball  being  "  drowned  "  by 
the  cock  leaking  when  the  ball  is  at  the  highest 


blown  off  or  sucked  in — solder  a  few  inches  of  small 
light  tube  to  the  ball  at  the  hole,  taking  care  not  to 
close  up  the  hole  in  so  doing,  and  bend  the  top  inch 
of  this  tube  over  so  that  the  mouth  of  tube  may 
hang  downwards.  Should  there  not  be  room  for 
this,  and  should  "  H.  R.  B."  not  like  to  make  room 
by  cutting  a  bole  in  tbe  tank  cover,  form  the  lever 
of  a  piece  of  tube  (brass  for  stiffness) ;  let  one  end 
of  this  tube  communicate  with  the  interior  of  the 
ball,  out  off  the  old  lever  near  the  cock,  and  fasten 
tbe  other  end  of  tbe  brass  tube  to  the  small  portion 
left  of  the  old  lever,  thus  replacing  the  solid  lever 
by  a  tubular  one:  drill  a  small  pin-hole  in  the 
under  side  of  the  tube  as  close  up  to  the  cock  as  the 
joint  between  the  old  and  new  lever  will  permit,  so 
that  the  pin-hole  may  communicate  with  the  in- 
tenor  of  the  tube.  Like  "  H.  B.  B.,"  I  was  at  one 
time  much  troubled  by  the  soldered  joints  of  copper 
buoys  giving  out,  and  had  to  renew  or  repair  every 
few  weeks.  I  then  adopted  the  method  described 
above,  and  have  a  copper  ball  so  treated,  which  has 
been  in  constant  nse  in  a  hot  water  tank  for  more 
than  four  years,  and  ia  now  apparently  just  as  good 
as  the  day  I  put  it  in.  I  must  apologise  to  "BLR.B." 
for  directing  my  reply  rather  for  the  grievance 
complained  of  than  to  the  actual  question  asked, 
but  doubt  not  that  this  simple  remedy  may  be  new 
to  some  of  your  readers. — H.  E.  H. 

[88818.1— Pure  White  Enamel  Paint.— Artist's 
flake  white,  thinned  with  pale  copal  varnish  as  need 
for  finishing  microscopic  slides,  would  no  doubt 
answer  the  purpose  well.  A  solution  of  gum  dammar 
in  bensole,  with  sufficient  oxide  of  tine  added,  is  also 
much  in  use  for  the  same  purpose,  and  can  be  pur- 
chased ready  prepared,  but  would,  I  should  think, 


be  more  likely  to  become  brittle  with  age  than  the 
former.— Djbdalus. 

[26818.]— Pure  White  Enamel  Faint.— Any- 
thing containing  white-lead,  whether  with  or  with- 
out oil.  would  be  utterly  unsuitable  for  your  purpose, 
as  the  lead  would  surely  discolour  in  time.  Perhaps 
nothing  would  suit  yon  better  than  a  composition 
containing  sulphate  of  baryta— heavy  spar,  as  it  is 
also  called.  This,  in  point  of  whiteness,  yields  little 
to  white-lead,  is  perfectly  unchangeable,  and  can  be 
worked  up  into  a  very  strong  paint  or  enamel  in  the 
following  manner :— Take  beat  clear  gelatine  20grs., 
soak  in  cold  water  till  well  swollen,  pour  off  the 
water  and  add  2  drams  (by  measure)  of  glacial 
acetic  acid;  heat  gently  until  the  gelatine  is  all 
dissolved.  Now  dissolve  6grs.  of  best  white  mastic 
in  2  drams  of  absolute  alcohol,  and  mix  well  by 
agitation  with  tbe  gelatine  solution.  Add  sufficient 
finely-powdered  (impalpable)  sulphate  of  barytas  to 
render  the  mixture  of  the  consistency  of  cream. 
Keep  in  wide-mouthed  stoppered  bottles,  shake  well 
before  using,  and  if  it  gelatinises,  warm  by  plunging 
the  bottle  in  hot  water.  Once  dry,  this  T'  enamel  " 
will  resist  even  boiling  water.— Bishop's  Walt-ham. 

[26817.]-Indian  Ink.— The  ingredients  of  real 
Indian  ink  are  the  charcoal  produced  by  charring  in 
close  vessels  the  kernels  of  almonds,  peaches,  Ac, 
fine  glne  or  gelatine,  sufficient  water  to  work  up  the 
materials  to  a  paste,  and  a  little  musk,  patchouli, 
santal  oil.  or  similar  odoriferous  body,  to  give  a  deli- 
cate scent.  If,  however,  you  ask  the  question  with 
the  intention  of  making  a  similar  compound  your- 
self, yos  cannot  do  better  than  turn  to  page  196, 
Vol.  XX.,  of  the  English  Mechanic,  where  the 
process  is  fully  described.— A.  F.  J. 

[26817.1— Indian  Ink. — Genuine  Indian  ink  is 
prepared  by  grinding  the  finest  lampblack  to  a  paste 
with  very  weak  solution  of  potash.  It  is  then  diffused 
through  water  rendered  slightly  alkaline ;  collected, 
washed  with  olean  water,  and  dried.  The  dry  powder 
is  levigated  to  a  smooth,  stiff  paste  with  a  strong 
filtered  decoction  of  carageen  or  Irish  moss,  or  of 
quince  seed.  A  few  drops  of  essence  of  musk,  and 
about  half  as  much  essence  of  ambergris,  is  added  by 
way  of  perfume  towards  the  end  of  the  operation. 
After  which  it  is  moulded  into  cakes,  and 
ornamented  with  Chinese  characters  and  devices  as 
soon  as  they  are  dry  and  hard. — Mac  Dandahts. 

[26820.]— Paint  or  Varnish  for  Stoves— Mnch 
would  depend  on  the  point  to  which  the  pipes  get 
heated.  If  the  heat  does  not  reach  redness  I  should 
recommend  good  Brunswick  black,  applied  about 
once  a  month.  Bnt  if  the  heat  be  great  it  would  be 
better  to  give  the  pipes  a  casing  of  Portland,  about 
i in .  thick,  and  allow  this  to  dry  thoroughly  (say  for 
two  or  three  days)  before  firing. — Philadelphia. 

[26823.]— Mixed  Dark  Oils.— The  petroleum  can 
be  separated  by  distillation  at  a  moderate  tempera- 
ture ;  the  olive  oil  might  then  be  purified,  washing 
with  water,  repose,  to  separate  mechanical  im- 
purities, and  treatment  with  bisulphide  of  carbon, 
which  would  dissolve  the  oil,  leaving  behind  the  car- 
bonaceous matter.  Distillation  to  separate  the 
carbon  bisulphide  would  complete  the  operation. 
This,  of  course,  should  be  effected  by  a  jacketted 
steam  pan. — Quieico. 

[26825.]— London  Matriculation.— For  the  in- 
formation of  "  Cantab,"  I  quote  the  following  from 
the  "  L.  U.  Calendar  "  of  the  present  year :—  Can- 
didates for  any  degrees  granted  by  this  University 
(with  the  exception  of  such  as  have  graduated  in 
Arts,  either  in  the  University  of  Sydney  or  in  that 
of  Melbourne)  are  required  to  have  passed  the 
Matriculation  Examination."— (Page  40.)  _  All  can- 
didates for  degrees  are  required  to  pass  this  exami- 
nation, whether  they  are  graduates  of  Oxford  or 
Cambridge  or  not.  Sydney  and  Melbourne  graduates 
are  exempt.— L.  H.  P. 

[36820.]— Compressed  Air.— 200  yards,  multi- 
plied by  36,  will  give  72  hundred  calibres,  so  that 
there  may  be  72  pieces  of  pipe  100  calibres  each  in 
length.  Now,  with  a  single  calibre  length  put  to 
boiler,  and  the  air  turned  on,  theforoesgainst  anything 
close  shall  be  called  40.  | Remove  the  short  piece,  and 
put  one  of  the  per  cent,  pipes  in  the  place  of  it.  This 
is  No.  L  and  the  pressure  at  the  end  will  be  l-40th 
less.  Keep  adding  the  per  cent,  pieces  till  the  72 
are  all  os,  and  the  calculation  for  the  loss  will  be 
something  like  this :— At  end  of  No.  1.  say  39  ;  the 
end  of  No.  2,  140th  less  of  that;  No.  3,  l-40th 
less  of  that,  and  so  on,  that,  by  the  time  the  whole 
72  lengths  were  on,  tbe  pressure  would  be  dread- 
fully feeble.  A  very  convincing  proof  can  be  had 
with  some  gas  tubing  of  a  Jin.  bore.  Fix  a  short 
piece  pretty  close  to  the  one  end  of  a  water  gauge, 
and  blow  through  it,  to  see  how  high  you  can  raise 
the  water  in  the  other  leg.  Now  put  on  a  piece  of 
the  same  tubing  to  make  np  the  7,200  calibres,  and 
blow  to  gauge  as  before.  This  is  no  answer  to 
"  B.'s  "  question  ;  but,  as  I  write  from  practical 
experience,  it  may  contain  a  serviceable  point  or  two 
for  him.— G.  B. 

r 28829.]—  Photographic  Enlargements.— As 
far  as  my  personal  experience  goes  tbe  method  which 
is  at  once  the  best  and  cheapest  is  to  copy  the  carte 
by  means  of  an  ordinary  copying  camera,  so  as  to 
produce  a  negative  on  glass  of  about  the  same  sise, 
or  a  little  larger,  than  the  original,  and  then  from 
this  negative  to  print  (by  development)  direct  on  to 
plain-paper  by  means  of  a  "  magic-lantern  "  arrange- 
ment, lighted  by  magnesium,  such  as  most  of  our 
photographic  dealers  supply.  If  you  are  not  ac- 


quainted with  the  details  of  the  process,  and  will 
signify  as  much  in  a  future  number,  I  will  give  you 
working  directions.— 8.  Bottonb. 

[26830.]— Emigration  to  Colorado  and,  Cali- 
fornia.— Emigration  is  such  an  important  step  to 
take  that  it  deserves  great  consideration.  I  have 
given  the  subject  considerable  attention,  and  hope 
tbe  following  will  prove  of  some  use  to  "Free 
West " :— 1st.  California  is,  I  believe,  to  be  preferred, 
and  by  all  means  go  right  "up  country,"  do  not 
remain  at  the  first  town  you  arrive  at.  Fruits  and 
stock  are  tbe  principal  productions  (of  course,  the 
mining  you  should  shun) ;  the  mountain  slopes  pro- 
vide good  pasturage,  and  the  valleys  are  very  fertile. 
The  climate  and  the  soil,  being  comparatively  dry, 
favour  the  vine  and  mulberry.  Wages  paid  are 
high  (from  £5  to  £10  par  month),  with  board  and 
lodging ;  the  lower  rate  is  paid  to  any  one  willing  to 
assist  on  a  farm— sheep  minding,  Ac. — and  the 
higher  rate  is  for  skilled  labour — ploughmen,  shep- 
herds, Ac  A  friend  of  mine  says  "  the  successes  in 
farming  are  wonderful  and  almost  incredible."  It 
will  cost  about  .£20  to  get  right  "up  country." 
2nd.  Take  all  the  clothes  you  can  get  hold  of  which 
are  wearable.  _  Get  good  strong  boots— a  pair  of 
high  boots  suitable  for  riding  yon  will  find  very 
useful— good  Oxford  shirts,  without  collars  or  cuffs, 
soft  felt  hat  with  large  brim.  I  don't  know  any- 
thing about  taking  your  tools.  3rd.  The  bowie 
knife  and  revolver  are  greatly  exaggerated.  They 
are  not  used,  as  some  appear  to  imagine,  just  about 
six  times  a  day.  A  good  knife  is  almost  indispen- 
sable to  one  amongst  cattle,  and  living  in  such  out- 
of-the-way  places ;  and  being  placed  in  many  unfor- 
seen  situations,  not  to  say  dangers,  renders  a 
revolver,  which  can  be  relied  on  as  a  friend  in  need, 
a  very  handy  thing  to  have  in  the  belt.  Take  one 
of  those  knives  with  blade  about  9  inches  long,  bnt 
which  shuts  up  like  an  ordinary  pocket-knife  leav- 
ing some  three  or  four  inches  of  blade  projecting.  In 
this  form  it  can  be  carried  in  a  sheath  on  the  belt. 
For  a  revolver  have  a  six-chamber— a  "  British  bull- 
dog," or  something  of  that  sort,  carrying  a  good 
heavy  bullet  about  half-inch  diameter.  I  don't 
know  that  shot  guns  or  rifles  are  of  mnch  use.  If 
you  have  not  much  money  to  spare,  don't  spend  any 
in  these  things.  4th.  I  don't  know  of  any  route  to 
be  preferred ;  go  as  soon  as  you  are  ready.  6th.  I 

K've  you  a  few  particulars  taken  from  books,  some 
9m  back  numbers  of  the  English  Mbchanic. 
These  are  all,  I  believe,  strictly  accurate.— Stock 
Driynl 

[26830.]— Emigration  to  Colorado  and  Cali- 
fornia.— "  Free  West "  is  strongly  advised  to  invest 
what  it  will  cost  him  to  go  to  either  place,  and  to 
purchase  the  revolver  and  bowie  knife,  extra  cloth- 
ing, Ac.,  in  arranging  with  some  one  having  rights 
of  pasturage  on  the  moors  in  England,  Scotland,  or 
Wales,  or  Ireland,  for  keeping  the  necessary  number 
of  sheep  or  other  cattle,  amongst  and  with  which 
he  will  no  doubt  enjoy  life  better,  and  become  richer, 
than  running  the  risks  of  voyages  and  travelling,  as 
also  of  life  amongst  other  people's  revolvers  and 
bowie  knives. — Expxrixntia. 

[26832.1— Portable  Engine.— If  the  cause  is  a 
bent  shaft  it  must  be  taken  out  and  straightened. 
If  the  wheel  is  staked  it  can  be  altered  by  re-keying ; 
bnt,  if  the  fault  is  caused  by  the  original  boring,  the 
only  plan  is  to  take  the  wheel  out.  bore  the  hole  con- 
siderably larger,  fix  a  bush  well  in,  and  bore  the 
bush  out  to  the  size. — Mathxtxs. 

[28832.] -Portable  Engine.— I  would  advise  "  A 
Constant  Subscriber  "  to  take  the  wheel  off  and  get 
it  bored  out ;  than  get  four  key-ways  out  into  it, 
two  to  taper  each  way.  Put  it  on  the  shaft,  and  set 
with  wedges  till  it  runs  true,  but  he  must  not  put 
them  in  the  key-ways.  When  he  has  got  it  true, 
then  he  can  fit  the  keys  in  and  knock  out  the  wedges. 
Keys  with  hollow  backs  will  do;  they  will  save 
making  four  flats  on  the  shaft. —Francois. 

[28840.]— Gas  Under  Water.— Sulphuric  add. 
and  zinc,  together  with  water,  would  generate 
hydrogen  gas. — C.  O. 

[26840.1— Gas  under  Water.— Iron  (scrap)  or 
cine,  and  dilute  sulphuric  or  hydrochloric  acid. 
Hydrogen  gas  would  be  generated ;  and  this,  being 
the  lightest  of  all  the  known  gases,  would  give  the 
most  satisfactory  results.— Act/. 

[268H.]— Degree  of  Hardness  and  Penetra- 
tion of  Small-bore  Bullets.— I  am  unable  to 
state  the  proportion  of  the  regulation  bullets 
or  Whitworth's,  but  both  are  softer  than  Met- 
ford's  match  and  military  bullets.  The  latter 
bullet  is  equivalent  to  13  lead  1  tin,  but  ho  uses 
antimony  as  well  as  tin,  as  it  is  cheaper,  and 
less  weight  of  antimony  is  required  to  give  hard- 
ness. Whether  tin  or  antimony,  or  both  be  used, 
it  should  be  recollected  that,  unlike  pure  east 
lead,  it  will  bo  weeks  before  tbe  alloy  attains  its 
full  hardness.  I  might  say  months.  This  harden- 
ing quality  belonging  to  alloys  of  metals  has  never 
ha  I  the  attention  it  demands  from  civil  engineers. 
The  hardening  of  bullets  goes  on  even  after  they 
have  been  compr. -  •  i  after  casting.  With  regard 
to  penetration.  tl»  Metford  rifle  bullet  would  require 
about  0ft.  of  trodden-down  damp  sawdust  (deal  saw- 
dust) to  stop  it.  A  lox  7ft.  long  rarely  has  its  end 
timtmr  dlruck.  The  bullet  would  go  much  further, 
but  that  it  gets  broadside  on.  Hard  compacted 
sand,  such  as  that  at  Erith  pits  before  it  is  dug, 
stops  the  long  bullet  before  it  has  gone  two  or  three 


inches,  if  I  remember  rightly.  The  bullet 
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rooms  up,"  the  tenacity  of  its  material  not  being 
■efficient  to  withstand  the  energy  of  the  shock.  I 
do  not  know  how  far  men  a  ballet  would  go  in 
heaped  sand.— A.  I.  C.  £. 

[26842.]— Colouring  Drawings.— 

Material.  Colours. 
Brick  to  be  erected  in]^  ^ 

plans  and  sections.  i 

x,  ■_,  «  :_  J  Crimson  lake  mixed  with 

Brickwork  in  elevation.  \    Venetian  red. 

The  lighter  woods,  snob}  titm^ 

Oak  or  teak.  Vandyke  brown. 

Granite.  Pale  Indian  ink. 

Stone  generally.  ochre  or  pale 

Concrete  work.  {8^with  d*rk  m&rk" 

Wrought  iron.  Indigo. 

Cast  iron.  Payn's  grey. 

Steel.  Indigo  tinged  with  lake. 

T__«  (Pale  Indian  ink  tinged 

I   with  indigo. 
Clay  or  earth.  Burnt  umber. 

Slate.  Indigo  and  lake.— Brick. 

[28843.]  —  Sphygmograph.  —  This  instrument 
consists  essentially  of  a  long  light  rod,  hinged  to  a 
rapport  at  one  extremity,  so  that  the  opposite  end 
can  move  freely  np  and  down.  At  a  given  point, 
near  the  hinge,  it  is  furnished  with  a  little  projec- 
tion, looking  downwards,  which,  when  the  instru- 
ment is  in  action,  is  caused  to  rest  upon  the  pulsating 
rein,  say,  of  the  wrist.  As  the  wave  of  blood  flows 
along  it  raises  the  rod,  and  on  its  cessation  the  rod 
falls.  At  the  free  extremity  of  the  rod  is  affixed  a 
fine  steel  point  or  needle,  and  against  this  a  piece 
of  smoke-blackened  glass  is  caused  to  travel  at  a 
given  rate.  A  curved  line,  indicating  the  frequency, 
force,  and  amplitude,  regularity  or  irregularity  of 
the  pulsations,  is  the  result.  The  instrument  has 
been  fully  described  and  illustrated  in  our  back 
volumes ;  bat  I  cannot  at  this  moment  refer.  I  will, 
however,  do  so,  and  refer  yon  to  page  and  volume  on 
a  future  occasion—  Sphtqhoqraph. 

[28846.]  —Vegetarianism .—I  send  a  bundle  of 
recipes,  including  mem.  for  a  week,  not  to  cost 
more  than  a  shilling  a  day  for  two  persons  :— 
1.— Onion*  and  Potato** :  Boiled  or  fried  onions, 
mixed  with  potatoes,  or  boiled  or  fried  onions  by 
themselves,  or  potatoes  by  themselves,  eaten  with 
butter  or  milk,  or  without,  according  to  taste, 
with  brown  bread  and  apples,  either  stewed  or 
otherwise,  afterwards,  any  of  them  will  make 
a  very  good  dinner.  2.  —  Haricot  Beans:  This 
is  a  small  white  bean  imported,  and  can  be  pro- 
cored  at  most  seed  shops.  It  contains  25  per  cent, 
more  of  nutritive  matter  than  flesh.  Haricot  beans 
alone,  or  mixed  with  potatoes  (bat  boiled  separately 
before  mixing),  make  a  very  nice  dinner,  especially 
with  melted  batter  and  parsley.  Beans  and  onions 
boiled  together  are  very  tasty  and  nice.  Figs,  dates, 
raisins,  or  any  fruits  in  season,  may  be  eaten  with 
brown  bread  after  the  beans.  Haricot  beans  should 
be  steeped  over  night,  and  allowed  to  simmer  only 
until  quite  soft.  3.— Peas;  Peas,  either  split  or 
otherwise  (which  may  be  mixed  with  potatoes, 
mashed  well  together  with  a  little  butter) ,  make  a  very 
nutritious  dinner.  Fruits  of  any  kind  may  be  eaten 
afterwards,  according  to  taste.  4. — Greens .-  Greens 
or  cauliflowers,  mixed  with  potatoes,  are  very  nice 
for  a  change.  Apply  the  same  kind  of  preparation 
to  any  other  kind  of  vegetables,  such  as  carrots, 
parsnips,  turnips,  Ac.,  aDy  of  which  may  be  used 
separately,  with  potatoes  or  otherwise,  according  to 
taste.  b.—Piuldimjs :  Bice,  tapioca,  vermicelli,  cor  a 
flour,  hominy,  butter,  or  bread,  prepared  with  car- 
rant,  apple,  pear,  plum,  rhubarb,  cranberry,  or  any 
fruit  in  sen«<m.  enu  be  made  into  paddings,  pies. 
Ac.,  Ac,  according  to  taste,  and  served  after  any  of 
the  vegetables  and  fnrinaoeous  dishes  mentioned, 
fi.— Vegetarian  l'  f  -.  l'are  several  potatoes,  ditto 
onions  ;  slice  them  if  1  irge,  and  place  in  a  buttered 
dish  in  layers.  Add  to  each  layer  a  little  sage 
and  well-steeped  tapioca.  Cover  with  the  crust  in 
the  usual  way.  Potatoes  and  onions  are  better  if 
half  boikd  before  putting  in  the  pie.  This  will  be 
found  very  economical  and  tasty.  7. — Soup :  A 
Scotch  meal,  almost  universally  used  by  peasants 
and  labourers,  is  very  nutritious.  It  consists  of 
peas,  barley,  and  other  vegetables  stewed  and  made 
into  a  very  rich  soup.  This  will  contain  more  real 
nutrition  to  the  body  than  six  times  its  cost  in 
butchers*  meat.  8.—  I'.>rridge :  Nothing  is  more 
nutritious  than  oatmeal,  which  may  be  used  either  in 
the  form  of  gruel,  which  is  both  food  and  drink,  or  in 
the  form  of  porridge  eaten  with  milk  or  syrup.  It 
is  n  principal  diet  of  the  Scotch  and  Irish  peasantry. 
Brose  is  oatmeal  or  peasmeal  with  hot  water  poured 
over  and  mixed.  It  may  be  eaten  with  milk,  honey, 
syrup,  or  fruit.  ().—  /.' read-Crumb  Omelet:  One 
pint  of  bread-crumb*,  a  large  handful  of  chopped 
parsley,  with  a  large  slice  of  onion  minced  fine,  and 
ateaspoonful  of  dried  umrjoram.  Beat  np  two  eggs, 
add  n  tea-enpful  of  milk,  some  nutmeg,  pepper,  ana 
salt,  and  a  piece  of  butter  the  size  of  an  egg.  Mix 
all  together,  and  bake  in  a  slow  oven  till  of  a  light 
brown  colour.  Turn  out  of  dish  and  send  to  table 
immediately.  10.—  Bullrred  Eggs  or  Rumbled  Eggs : 
Break  three  eggB  into  a  small  stew-pan,  put  a  table- 
spoonful  of  milk  and  an  ounce  of  fresh  butter,  add 
a  salt-spoonful  of  salt  and  a  little  pepper.  Set  the 
stew  pan  over  a  moderate  fire,  and  stir  the  eggs 
with  a  spoon,  being  careful  to  keep  every  particle 


in  motion  until  it  is  set.  Have  ready  a  crisp  piece 
of  toast,  poor  the  eggs  upon  it  and  serve  imme- 
diately. [This  mode  of  dressing  eggs  secures  that 
the  white  and  the  yolk  shall  be  perfectly  mixed. 
The  white,  which  is  so  very  nutritious,  is  insipid 
and  unpalatable  when  the  egg  is  simply  boiled,  fried, 
or  poached.]  11.— Baked  Potatoes  with  Sage  and 
Onion  :  Peel  as  many  potatoes  as  you  require ;  put 
them  in  a  pie  dish,  and  a  good-sited  onion,  with 
half  a  teaspoonful  of  dried  sage,  two  ounces  of  butter, 
and  enough  water  to  cover  the  bottom  of  the  dish. 
Season  with  salt  and  pepper.  M.—Vrdenmnted 
Bread :  Mix  whole  wheat  meal  with  boiling  water 
to  the  consistency  of  dough.  Boll  it  into  cakes  about 
half  an  inch  thick;  bake  in  the  oven  or  over 
the  fire.  A  small  portion  of  either  Indian  rye  or 
oatmeal,  mixed  with  the  wheat  meal,  makes  an 
agreeable  change  from  wheaten  only.  If  wheat 
meal  cannot  be  obtained,  white  flour  mixed  with 
not  more  than  a  third  of  good  bran  may  be  substi- 
tuted. Avoid  using  too  much  water,  baking  too 
hard,  rolling  too  much  (lest  the  cakes  be  heavy),  or 
making  too  thick.  Cut  open  and  eaten  warm,  with 
stewed  fruit,  syrup,  honey,  or  butter,  these  cakes 
make  an  excellent  meal  for  farmer  or  philosopher.— 
Enoch  Evans. 

[28847.]— Longitude  and  Time  r.  Space.— It 
wonld  be  no  difficult  matter  to  answer  Owlet " 
where  all  is  broad  daylight  or  pitchy  darkness ;  bnt 
in  the  Mechanic  he  answers  himself  with  regard  to 
this  query,  or  I  misapprehend  his  meaning.  Mil- 
lions have  proved  that  mathematics,  like  most 
other  things,  is  liable  to  get  wrong  through  false 
premises.  Let  him  take  an  ordinary  globe,  having 
a  glass  meridian,  and  turn  it  through  360°— would 
he  then  say  that  a  point  on  the  meridian  of  Green- 
wich at  the  equator  would  require  24  hours  to  come 
round,  because  at  one  of  the  poles  it  wonld  require 
no  appreciable  time,  seeing  that  all  degrees  of  lon- 
gitude thence  converge  P  Or  would  he  say  the 
converse— that  longitude  was  place,  inasmuch  as 
they  are  inseparable  P  If  either  of  these  be  his 
difficulty,  he  will  probably  not  be  amazed  at  being 
informed  that,  in  things  terrestrial  or  nautical, 
longitude,  time,  place  90°,  180°,  and  380°  are  either 
•11  the  same  or  totally  different  things,  dependent 
on  things  that  are  not  in  all  cases  within  our  own 
control.  If  a  ship  loses  her  reckoning,  and  rushes, 
on  a  dark  night,  on  an  iron-bound  coast,  what  does 
it  matter  if,  before  it  can  reach  the  rocks,  the  maga- 
zine or  boilers  blow  up  P— Z.  H. 

[36817.]— Longitude  and  Time.— In  flitting 
round  the  earth  "  Owlet "  must,  on  the  completion 
of  each  entire  circle,  if  flying  eastward,  drop  one  day 
in  his  reckoning,  or,  if  westward,  most  add  one  day. 
The  former  event  took  place,  and  was  duly  noted  in 
the  logbook  of  the  "  Challenger  "  during  her  recent 
cruise.  Since  time,  as  expressed  horologically,  is 
only  the  relative  position  of  the  earth  to  the  san  at 
any  given  moment,  so,  in  the  example  quoted,  say 
when  the  dial  showed  2  p.m.  at  0  Greenwich,  it 
would  be  8  a.m.  at  90°  W.  (say  at  New  Orleans. 
U.S.).  and  8  p.m.  at  90°  E.  (say  at  Calcutta) ;  bnt  it 
wonld  not  be  2  a.m.  of  the  5th  July  at  180°  E.,  be- 
cause it  would  be  midnight  at  150°  E.,  and  all  the 
inhabitants  past  that  point  would  still  date  4th 
Jnly,  those  at  180°  being  at  2  o'clock  a.m.  of  the 
4th.  m  The  24  hours  of  day  and  night  must  be 
imagined  as  marked  out  in  a  circle  in  space,  and 
each  degree  of  the  corresponding  circle  of  the  world 
marks  its  local  time  as  it  passes  each  ideal  hour  of 
15°  in  space.  _  It  is  not  easy  to  explain  this  clearly  in 
the  limits  assigned  to  replies  in  "ours,"  but,  in  the 
absence  of  a  globe  ana  lamp  to  represent  sun, 
"  Owlet "  might  construct  a  diagram  of  the  northern 
hemisphere  and  cause  it  to  revolve  on  an  axis  at  the 
North  Pole,  which,  if  correctly  divided,  wonld  per- 
haps solve  his  "  red.  ad  aba."  at  once.— Leonard. 

[28849.]— Medical  Galvanism.— If  the  chloride 
of  calcium  be  employed  in  solution,  and  the  current 
be  not  very  strong,  it  wonld  not  be  sensibly  decom- 
posed, and  wonld  have  little  or  no  bad  effect ;  bnt 
hydrochlorio  acid  would  be  generated  if  the  battery 
current  were  strong.  We  used  to  use  diluted  hydro- 
chloric acid.— Electro. 

[26851.]— Cramp.— Rheumatic  gout  is  very  likely 
the  cause  in  part,  the  thin-soled  boots  encouraging 
it  locally.  If  so,  for  cure  wear  very  thick-soled 
boots,  and  wear  them  out  as  fast  as  possible.— C.  O. 

[28851.]— Cramp.— This  query  is  to  me  a  very 
amusing  one.  The  querist,  "  H.  A.  H.,"  says  that 
he  has  been  troubled  with  cramp  in  the  sole  of  the 
right  foot.  If  I  may  be  allowed  to  pass  my  opinion 
on  the  case,  I  should  rather  doubt  as  to  its  being 
a  cramp  at  all.  The  cause  evidently  lies  in  the 
boots,  which  (by  what  I  can  understand  from  the 
query)  are  anything  bnt  suited  for  his  feet.  If  by 
taking  off  the  boots  the  cramp  is  cured  (aa  the 
querist  states),  I  make  no  hesitation  in  saying  that 
it  is  not  cramp.  I  may  remark  that  I  have  expe- 
rienced exactly  the  same  feeling  in  my  feet,  and  I 
am  quite  sure  that  I  have  never  been  troubled  bnt 
very  little  with  cramp  of  any  sort.  "  H.  A.  H." 
also  says  that  wearing  a  thick  sole  prevents  it.  If 
this  is  true,  what  need  is  there  of  his  asking  for  a 
remedy  ?  It  is  not  to  be  wondered  that  doctors  do 
not  understand  it,  simply  because  the  fault  lies  in 
the  boot,  and  nothing  else.— G.  Fryer. 

[26856.]— Coffee  Plates.— Prepare  with  a  good 
collodion  in  a  fairly  strong  bath,  then  well  swill 
under  a  tap,  and  pour  over  a  decoction  of  coffee  with 
a  little  sugar.  The  coffee  solution  may  be  filtered 
some  time  before  using,  then  allow  plates  to  dry, 


and  expose  about  three  times  longer  than  a  wet 
plate.  Develop  with  an  alkaline  developer.  With 
a  little  care  you  may  obtain  good  plates. — W.  J. 
Lancaster. 

[26858.]  —Coffee  Plates.— As  there  are  almost  as 
many  varieties  of  the  coffee  process  as  there  are 
operators,  I  shall  not  attempt  a  description  of  all 
those  which  have  been  from  time  to  time  published, 
but  confine  myself  to  three  varieties,  which,  baring 
riven  good  results  in  my  hands,  may  be  expected  to 
do  so  with  others,  supposing  a  due  amount  of  care 
is  used.  Before  giving  the  details  for  the  prepara- 
tion of  the  plates  themselves.  I  wonld  call  the  at- 
tention of  the  querist  to  what  appears  to  me  to  he 
the  "  rationale^'  of  nearly  all  dry-plate  processes. 
"  H.  C.  B,"  is  doubtless  aware  that  while  the  iodide 
and  bromide  of  silver  are  exquisitely  sesi  shirs  to 
light  while  in  the  presence  of  free  nitrate  of  silver, 
their  sensitiveness  is  considerably  reduced,  and,  in 
the  case  of  the  iodide  alone,  almost  entirely  over- 
come, by  the  removal  of  the  free  nitrate,  as  it  is 
present  in  the  wet  plates.  It  is,  of  course,  abso- 
lutely necessary,  in  order  to  produce  a  working  dry 
plate  of  any  kind,  that  all  the  free  nitrate  should  be 
removed;  for,  should  any  be  left,  it  would  either 
dissolve  portions  of  the  iodide,  and  produce  pinholes 
and  markings,  or  else  crystallise  on  the  plate,  thus 
destroying  the  texture  of  the  film.  Consequently 
the  first  operation  in  the  preparation  of  any  dry 
plate  will  be  the  total  removal  of  the  free  nitrate  bv 
a  thorough  washing  in  soft  or  distilled  water.  A 
plate  thus  washed,  whether  dried  or  moist,  will  be 
found  in  the  highest  degree  insensitive,  requiring  an 
exposure  of  twenty  minutes  where  one  or  two 
seconds  would  have  been  ample  for  the  unwashed 
plate.  Something  must,  therefore,  be  done  to  re- 
store, at  least  in  part,  this  lost  sensitiveness.  I 
have  already  noticed  that  the  bromide  of  silver  is 
less  affected  by  the  removal  of  the  free  nitrate  than 
the  iodide ;  hence  collodion  for  dry  plate  work  should 
contain  a  considerable  percentage  of  bromides  in  the 
iodiser.  The  second  point  to  be  observed  is  that  the 
iodising  salts  in  the  collodion  should  be  thoroughly 
converted  into  silver  salts.  To  this  end  the  plate 
should  be  allowed  to  remain  in  the  bath  for  at  least 
five  minutes,  so  as  to  effect  the  necessary  double 
decomposition.  The  plate  should  then  be  thoroughly 
washed  by  immersion  in  a  large  bath  containing 
distilled  or  soft  water,  and  finally  rinsed  in  a  stream 
of  hard  water  (which,  by  virtue  of  the  chlorides.  4c, 
it  contains,  neutralises  the  last  traces  of  free  nitrate 
on  the  plates)  until  all  the  silver  is  thoroughly  re- 
moved. We  now  come  to  the  application  of  the 
re-sensitiser,  often  miBoalled  the  "  preservative." 
Theoffiee  of  the  re-sensitiser  is  to  restore,  by  the  intro- 
duction of  organio  matter,  a  part  of  the  lost  sensitive- 
ness. For  this  purpose  almost  any  organic  matter 
will  serve,  provided— 1st,  That  it  does  not  decom- 
pose the  silver  salt ;  2nd.  That  it  can  be  brought 
into  intimate  contact  with  the  film.  Port  wine, 
beer,  gum  water,  tea,  coffee,  urine,  decoction  of 
poppy  heads,  Ac,  have  been  successively  and  success- 
fully tried.  I  prefer  beer  to  auy  other  orgamfier, 
as  the  spirit  it  naturally  contains  causes  it  to  pene- 
trate equally  into  the  substance  of  the  film.  The 
plan  I  have  adopted  for  the  preparation  of  coffee 
plates  is  to  procure  a  good,  rather  horny  collodion, 
iodised  with  not  less  than  6grs.  of  bromide,  along 
with  from  2  to  21  of  iodide.  This  is  sensitised  as 
usual  in  a  35-grain  bath,  allowing  it  to  stand  therein 
till  a  rich  creamy  film  is  produced.  After  being 
thoroughly  well  washed,  as  above  described,  it  is  to 
be  flooded  with  a  decoction  of  coffee,  made  with  1m. 
ground  coffee  to  a  pint  of  water,  filtered,  and 
rendered  penetrative  by  the  addition  of  loa.  of  ordi- 
nary spirits  of  wine.  The  plates,  after  being 
flooded,  should  be  reared  up  on  end  to  dry,  a  stripe! 
blotting  paper  being  placed  along  the  lower  end  to 
facilitate  rapid  drying,  which,  in  all  dry-plate  pro- 
cesses, is  a  necessary  point  to  observe,  as  otherwise 
stains  and  wavy  lines  occur  where  any  check  takes 
place  in  drying.  When  the  plates  are  perfectly  dry, 
the  extreme  edge  of  the  plate  is  "  tipped "  with 
varnish  by  running  a  thin  stick  (proriously  dipped  w 
common  negative  varnish)  round  the  edges  of  the 
plate,  the  plate  being  held  horiiontally,  while  the 
stick  is  held  vertically.  By  this  means  a  mere  Use 
of  varnish  is  produced  round  the  extreme  edge  of  the 
plate,  which  effectually  prevents  the  film  detaching 
from  the  plate  during  development,  Ac.  while  very 
little  of  the  margin  is  sacrificed.  All  these  opera- 
tions must  be  performed  in  the  darkroom,  or  else  w 
night,  with  a  liirht  shaded  with  dark  yellow  f»M 
lining.  These  plates  can  bo  developed  either  with 
the  common  iron  developer,  and  intensified  as  usual 
with  pyro  (care  being  taken  to  soften  the  nimby 
soaking  for  a  minute  in  warm  water,  temperatnre 
about  100°  Fah..  and  to  supply  free  nitrate  of  silver 
by  putting  a  few  drops  of  bath  to  the  developer  just 
before  flowing  it  on),  or  with  an  alkaline  developer, 
such  as  I  have  repeatedly  described  in  these  pa?*- 
The  most  rspid  effects  are  uudonbtedly  to  beobuiaed 
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Velopor,  or  even  one  consisting  of  pyrogaluc  arw, 
lOtrrs.,  acetic  acid  1  dram,  water, 4os.,  untd  bebaj 
got  bis  hand  in, ascertain  peculiarities  connect*" 
with  dry-plate  work  render  it  advisable  to  learn  the 
behaviour  of  dry  plates  with  the  ordinarydevawpKJ 
previous  to  trying  new  formal*.  The  seoooa 
formula  for  the  preparation  of  coffee  plates  only 
differs  in  the  composition  of  the  orgamfier.  H«« 
is  Captain  Waterhouae's  modification  of  M.  Cos- 
Digitized  by  VjOOg  LC 
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stent' a  receipt j — Dried  albumen,  80grs. ;  sugar, 
180gra,;  decoction  of  coffee  (made  by  boiling  los. 
of  coffee  in  70os.  of  water),  flOoz.  (fluid) ;  water, 
60os.  Tbe  plates  to  be  allowed  to  stand  for  10 
minutes  in  the  silver  bath,  washed  in  four  changes  of 
distilled  water,  and  then  immersed  into  the  above 
organifier,  drained  and  dried  without  heat.  The 
third  formula  is  one  published  some  time  ago  in  the 
"Year  Book  of  Photography."  The  plates,  sensi- 
tised as  before,  and  well  washed,  are  flooded  with 
the  following  solution :— Solution  of  gallic  acid  in 
alcohol  (OOgrs.  to  the  ounce),  2oz. ;  infusion  of  fresh 
roasted  coffee,-  12o*. ;  Beaufoy's  acetic  acid  (No.  8), 
Joz.  Develop  with  alkaline  developer.  Besulte 
very  good  indeed,  perhaps  the  most  sensitive  of  the 
three,  bnt  also  slightly  more  difficult  to  work.— S. 
BOTTONK. 

[28859.1— Amyl.— Nitrate  of  amyl  has  tbe  formula 
Ci0HnNO4,  and  ia  prepared  by  heating  fusel  oil 
gently  in  a  retort  with  nitric  acid.  As  soon  as 
bubbles  begin  to  form  the  lamp  should  be  removed, 
and  the  retort  cooled  if  the  effervescence  proceed  a 
too  strongly.  The  portion  passing  over  below  1003 
should  be  collected  separately,  as  above  that  tempera- 
ture the  product  is  contaminated  with  amylio  nitrate. 
It  is  then  rectified  over  potash,  ammonia  being 
evolved  from  the"hydrocyanio  acid  previously  formed. 
Again  distil,  and  the  liquid  passing  over  at  or  about 
96s  is  almost  pure  amylio  nitrate.  Its  colour  is  pale 
yellow,  becoming  darker  on  heating.  Its  specific  gra- 
vity is  0'8773.  It  boils  at  96°,  yielding  a  reddish  yellow 
vapour  of  a  density  of  V03.  Its  smell  resembles  that 
of  nitrate  of  ethyl,  and  its  vapour  produces  violent 
headache  if  inhaled.— Mac  Dandabtb. 

[20859.]— Amyl.— Amyl  nitrite  is  prepared  by 
passing  nitrogen  trioxide  into  amyl  alcohol.  The 
nitrogen  tri oxide  is  prepared  in  a  flask  by  the  action 
of  moderately  strong  nitric  acid  on  arsenic  trioxide. 
As  to  apparatus— a  flask,  A,  in  which  to  generate 


N.Oj  ;  an  empty  flask,  B,  connected  by  glass  tubes  : 
a  bottle,  C,  or  flask  to  contain  the  amyl  aleohol,  and 
a  vessel,  D,  to  hold  water  to  keep  tbe  amyl  nitrite 
cool  during  manufacture,  are  all  you  need.— Caxton 

PrB88. 

[2683©.]— Amyl.—  Nitrite  of  amyl  may  be  pre- 
pared by  causing  a  current  of  nitric  peroxide 
(derived  from  the  action  of  nitric  acid  on  starch)  to 
pass  through  weak  amylie  alcohol  (fusel  oil),  the 
product  being  condensed  in  Liebig's  refrigerator. 
The  resulting  ether  is  washed  with  water  and  dried 
by  means  of  chloride  of  calcium.  The  apparatus 
must  be  kept  cold,  otherwise  the  action  becomes 
very  violent,  and  the  results  very  complex.  Pro- 
perties very  similar  to  those  of  sweet  spirits  of  nitre, 
except  that,  being  much  less  volatile,  it  is  with 
greaser  difficulty  thrown  off  if  administered  inter- 
nally to  the  human  subject.— Pecksniff. 

[26860.]— Organ.— In  Vol.  XIX.  page  300, 1  think 
you  will  find  tbe  account  of  St.  Paul's  organ  (new) 
as  sent  by  me  with  the  arrangements.  Ton  will  not 
be  slow  to  understand  that  the  arrangements  are 
beneath  the  raised  floor  of  choir.  There  is  an  amount 
of  trackerage  and  other  mechanical  arrangements 
too  numerous  to  mention  in  a  short  account.  The 
great  square  flues  are  behind  the  north  screen  sepa- 
rating the  choir  from  the  north  aisle.  —  Joseph 
William  Fsnnkll. 

[28861.1— Drying  He  torts— Heat  carefully  till 
the  moisture  vapo  arises ;  then  suck  the  vapour  out 
with  a  tube  passed  in  through  the  neck  or  tubulure 
M  far  an  possible. — J.  B.,  Belfast. 

[26882.]— Mioroaoope.TThe  best  microscope  for 
general  work  is  one  having  a  good  firm  stand, 
•pud  stage,  fine  and  coarse  adjustment,  tube  about 
To.  long,  furnished  with  three  objectives— viz.,  lin., 
«a.,  and  iin.  powers  (achromatic),  giving  a  fairly 
mX  field,  and  plenty  of  light,  with  a  matmifying 
»>wer  of  60. 100,  and  260  with  the  A  eyepieoe.  The 
fU.   should  define  perfectly,  and    without  any 
•ptible  colour,  up  to  the  edges  of  tbe  field,  and 
Jd  ahow  easily  the  markings  on  Pleurosigma 
hsrulatam  as  cross  lines,  while  it  should  possess 
tfficient  penetrating  power  to  display  the  tracheae 
i  the  mounted  proboscis  of  blowfly  without  requir- 
Ig  to  be  focussed  for  each  individual  portion.  Such 
I  microscope  can  be  procured  for  about  £3  3s.. 
md  is  known  as  the  "  Student's."   A  mechanical 
psge  ia  eertainly  very  convenient,  but  is  by  no 
Ivans  a  sine  qua  non.   A  good  sliding  carrier,  care- 
jflly  flatted  so  as  to  slide  smoothly  over  the  plate  of 
pe  stage,  answers  admirably.    The  most  useful 
feceasorioa  are:   Forceps,  live   box,  condenser, 


Lieberkuhn,  spot-lens,  micrometer,  turntable,  polari- 
scope.  But  the  number  of  accessories  ia  so  great, 
and  their  use  so  limited  to  the  particular  purposes 
for  which  they  are  constructed,  that  it  is  almost 
impossible  to  say  which  will  be  the  most  useful, 
unless  one  knows  what  particular  branch  _  of 
microscopy  the  student  is  desirous  of  following. 
The  above  are  sure  to  be  useful  in  almost  every 
investigation.— M.  Q.  C. 

[26863.1— Vegetarianism.— I  am  unable  to  set 
eyes  on  the  particular  passage  upon  which  my  asser- 
tion was  made,  but  the  following  one  may  do  as 
well :— "  Our  immortal  Newton,  while  writing  his 
great  work  on  optics,  lived  entirely  without  animal 
food."— (Smith's  "  Fruits  and  Farinacea,"  p.  270, 
2nd  Edition.  1849.)— Enoch  Evans. 

[26866.]— Applet.— Probably  an  oxidation  of  the 
chlorophyll,  by  which  a  more  highly  oxidised  red 
colouring  matter  is  produced.  This,  mixing  with 
different  amount  of  the  unaltered  green  chlorophyll, 
would  give  different  shades  of  olive,  brown,  or  red. 
— Axtbitb. 

[26867.]— Hot  Head.— A  good  purgation  is  most 
probably  what  "  Anxious  "  requires ;  but  the  data 
are  far  too  insufficient  for  the  pronunciation  of  a 
definite  opinion.  Let  him  send  more  details  as  to 
his  general  state  of  health,  appetite,  Ac— Diag- 
nosis. 

[26868.]— Polarifloope.— Common  window  glass, 
although  sufficiently  thin  to  make  a  large  polari- 
scope  to  be  used  without  the  microscope,  is  far  too 
thick  to  be  used  for  the  small  polari  scope  used  in 
conjunction  with  the  microscope,  in  which  we  seek 
to  lose  as  little  light  as  possible.  If  glass  be  used 
at  all,  it  must  be  of  the  thinnest  possible  descrip- 
tion—such, in  fact,  as  is  used  for  covering-glasses. 
The  following  method  of  procedure  will  be  found  at 
once  simple  and  effective.  Procure  from  any  dealer 
in  microsoopio  materials  about  21  thin  covering- 
glosses  of  an  oblong  square  shape,  about  lin.  long 
by  Sin.  wide.  (This  size  is  kept  in  stock.)  Now 
mark  out  on  a  piece  of  board  a  base  line,  and  on 
this  base  line  a  perpendicular.  Now  draw  a  line 
which  shall  stand  at  an  angle  of  68°  from  the  base 
line,  and  therefore  of  22°  from  the  perpendicular. 
Plant  two  pins  in  the  board,  about  |in.  apart  on 
the  last  drawn  line,  and  fasten  apiece  of  thin  square 
wood  along  the  perpendicular  line,  to  get  the  angle 
true.  Now  clean  the  covering- glasses,  one  by  one. 
by  rubbing  them  between  the  two  freshly-cut 
halves  of  a  large,  soft,  velvety  eork.  Place  twelve 
of  these  cleaned  glasses,  with  their  flat  faces  resting 
against  the  pins,  their  narrowest  edges  lying  against 
the  perpendicular  line,  formed  by  tbe  strip  of  wood. 
By  this  means  we  secure  the  required  angle  cor- 
rectly. Having  procured  a  piece  of  thin  gummed 
paper  about  lira,  long  by  4in.  wide,  we  moisten  one 
side  and  place  it  upon  the  top  edge  of  the  thin 
covering-glasses,  pressing  firmly  to  cause  it  to 
adhere.  When  dry.  the  whole  dozen  of  glasies  may 
be  lifted  up,  attached  to  the  paper,  which  paper 
must  then  be  moistened  and  passed  right  round  the 
edges  of  the  glass,  and  drawn  tight.  When  dry  the 
excess  of  paper  must  be  trimmed  off,  when  the 
bundle  of  glasses  will  present  the  appearance 


figured  at  Fig.  1,  b ;  a  being  a  representation  of  the 
marked  board  with  the  glasses  and  strip  in  position. 
Two  bundles  of  glass  must  be  prepared  aa  above 
described,  each  fitted  into  light  brass  or  cardboard 
tubes  of  such  dimensions  as  to  slide  easily  into  the 
tube  of  the  microscope.  One  is  to  be  placed  in  the 
tube  just  over  the  objective,  the  other  ia  fastened  by 
means  of  a  flange  under  the  opening  in  the  stage. 
In  fastening  the  bundle  of  glass  plate*  in  the  tubes 
cure  must  be  taken  that  the  angle  is  not  changed — 
i.e.,  that  the  edges  of  the  glasses  hhould  be  quite 
parallel  with  the  sides  of  the  tubes,  and  not  tilted  to 
the  right  or  left.  Befer  also  to  page  631,  Vol.  XX., 
of  the  English  Mechanic— M.  Q.  C. 

[26889.1— Hualo  and  Bongs.— It  is  not  only 
possible,  but  easy,  for  a  person  acquainted  with  the 
subject  of  national  music  to  declare,  on  hearing  a 
melody,  that  it  presents  the  exact  characteristics  of 
a  certain  country  or  people ;  but  it  would  not  be 
possible  for  that  person  to  decide  authoritatively 
upon  the  genuine  nature  of  the  melody,  for  the 
simple  reason  that  once  the  peculiarities  of  musical 
style  are  observed  it  ia  open  to  any  musician  to 
imitate  them.  This  is  abundantly  illustrated  by 
the  fact  that  the  Scots,  who  in  other  days  preferred 
their  own  national  musie  to  the  music  of  all  other 
nations,  were  deceived  by  the  imitations  of  Scotch 
music  manufactured  in  South  Britain,  and  smug- 
gled over  the  border.  Taking  even  the  four  por- 
tions of  our  own  United  Kingdom,  it  is  easy  for  a 
person  with  a  musical  ear  to  detect  the  difference 


between  a  Welsh,  a  Scotch,  an  Irish,  or  an  English 
melody.  Each  has  a  character  stamped  upon  it  by 
its  strange  method  of  accentuation— by  the  marked 
avoidance  of  certain  intervals— by  a  peculiar  repeti- 
tion of  the  tonic  cadence— by  a  strain  of  mournful- 
ness,  Ac.  Ac,  which  is  quite  sufficient  to  mark  it 
out  as  distinct  from  the  national  airs  of  other 
countries.  National  music  also  receives  its  colour- 
ing and  characteristics  from  the  favourite  musical 
instrument  in  use  among  the  people.  Thus  we  may 
suppose  the  Swiss  learned  to  model  their  melodies 
upon  the  natural  harmonies  of  their  wood-horn. 
The  Scotch  "  snap  "  arose  from  the  necessity  of  the 
constant  use  of  the  appogiatura  ia  playing  the  bag- 
pipes.  The  Irish  melancholy,  and  the  iteration  of 
the  last  tonic  cadence,  seem  to  have  arisen  naturally 
from  the  soft  plaintivenees  of  the  plucked  strings. 
The  Hungarian  character  is  easily  recognised  by 
those  who  are  acquainted  with  its  marks.  So  with 
the  Chinese,  the  Persians,  the  Hindoos,  Ac.  But 
the  difficulty  of  deciding  upon  the  nationality  of  an 
air  turns  entirely  upon  the  question  of  its  genuine- 
ness. Again,  there  is  a  further  difficulty  in  the  fact 
that  nations  geographically  remote,  use,  neverthe- 
less, the  same  scales,  and  exhibit  a  partiality  for 
the  same  iatervals.  The  same  observation  applies 
to  the  age  of  a  musical  composition.  It  is  quite 
possible  for  a  musical  antiquary  to  assign  the  period 
of  any  melody  (saving,  as  before,  ae  question  of  its 
genuineness)  from  certain  omissions  or  extravagances 
which  mark  successive  stages  in  musical  history.  I 
fear  the  question  of  musical  taste  cannot  be  settled 
upon  a  consideration  of  the  comparative  musical 
excellence  of  mere  folk-songs,  since,  when  we  remove 
the  distinguishing  peculiarities,  there  is  a  wonder* 
fnl  similarity  in  the  utterances  of  all  rude  and 
struggling  peoples.  The  cultivated  musician 
ignores  the  popular  air,  except  when  some  catching 
phrase  arrests"  his  attention,  and  induces  him  to  set 
it  among  his  more  polished  thoughts.  Nor  can  we 
expect  to  find  many  peculiarities  of  national  taste 
in  cultivated  music,  since  musicians  are  the  most 
cosmopolitan  of  artists,  and  are  continually  begging, 
borrowing,  and  stealing  wherever  musical  gems  are 
to  be  found.  To  treat  this  subject  properly  would 
require  more  time  and  attention  than  I  can  just 
now  bestow  upon  it ;  but  I  hope  to  return  to  it  on 
some  future  occasion. — E.  J.  P. 


.]  — BUectrio  Kite.  — Having  frequently 
flown  an  electric  kite,  I  can,  perhaps,  help  G. 
Almond  in  his  endeavours.  The  matter  is  extremely 
simple,  and  quite  within  the  capabilities  of  any  in- 
telligent schoolboy.  The  requisites  are— a  good 
kite,  a  suitable  string,  and  a  silk  handkerchief  to 
attach  to  the  end  of  the  string  for  the  purpose  of 
tabulation.  The  efficiency  of  the  apparatus  depends 
entirely  on  the  string,  which  must  either  be  made  of 
or  must  contain  some  good  conducting  material, 
and  the  amount  and  strength  of  the  electricity 
obtained  will  be  in  proportion  to  the  length  of  string 
used.  The  attaching  of  pointed  conductors  to  the 
kite  ia  both  needless  and  useless.  Franklin,  in  his 
experiments,  made  use  of  a  string  in  whioh  was 
interwoven  |a  fine  copper  wire,  ana,  if  Q.  Almond 
can  obtain  Buch,  I  should  think  nothing  would  be 
better.  I  hare  always  flown  my  electric  kites 
simply  with  thin  iron  wire  (the  beat  Swedish),  any 
length  of  which  can  be  obtained  at  places  where  the 
combs  for  wool-carding  engines  are  made.  I  use 
square  kites  because  they  pull  stronger  than  those 
of  the  ordinary  shape,  and  will  take  up  a  greater 
length  of  wire.  The  one  I  now  have  measures  a 
little  more  than  3ft.  square,  and  is  made  of  two 
willows  fixed  crosswise  and  covered  with  newspaper. 
Some  waterproof  material  would,  of  course,  be 
superior  to  paper,  and  I  have  no  doubt  that  what  is 
called  "  vegetable  parchment "  would  answer  admi- 
rably. The  wire  I  use  is  No.  23  B.W.Q.,  but,  with 
a  light  wind,  a  thinner  sise  might  with  advantage 
be  used.  I  have  it  wrapped  on  a  large  wooden 
bobbin  and  fixed  in  a  wooden  frame,  so  that  it  winds 
up  with  a  handle.  Care  must  be  taken  to  avoid 
"kinks,"  which  inevitably  result  in  a  breakage  of 
the  wire.  Having  raised  the  kite,  and  all  the  wire 
or  string  being  let  out,  the  end  of  it  is  attached  to 
an  iron  ring  of  a  size  convenient  to  hold  in  the  hand. 
Up  to  this  point  no  shocks  of  electricity  (or  only 
very  slight  ones)  will  have  been  felt ;  but,  if  a  silk 
handkerchief  (or  any  good  non-conductor)  be  at- 
tached to  tbe  iron  ring,  and  the  kite  held  by  this, 
the  apparatus  will  at  once  be  pat  into  working 
order,  and  a  jar  may  be  charged,  or  other  experi- 
ments performed.  The  application  to  the  ring  of  the 
knuckles  of  a  bystander  will  cause  the  kite  to  be 
viewed  not  only  with  admiration  but  with  consider- 
able respect.  It  is  advisable  to  attach  the  silk  hand- 
kerchief to  some  post,  or  otherwise,  so  that  the  ring 
may  be  about  half  an  inch  from  some  iron  railings, 
or  an  iron  rod  stuck  into  the  ground.  It  is  in  the 
highest  degree  unsafe  to  fly  the  kite  when  thunder 
clouds  are  about ;  even  in  fine  weather  the  shocks 
are  sometimes  unpleasantly  strong.  Experiments 
with  the  eleotrio  kite  are  most  telling  when  the 
weather  is  clear  and  the  wind  strong  and  dry.  A 
word  about  kite-making.  Very  few  people  Know 
how  to  make  a  kite  which  will  fly  perfectly  steady. 
The  matter  is  treated  of  in  a  recent  back  number  on 
which  I  cannot  just  now  lay  my  hands.  If  G.  Almond 
is  not  an  adept  at  kite-flying,  I  would  advise  him  to 
practise  with  common  string,  and  to  make  himself 
master  of  the  kite  before  he  begins  electrical  ex- 
periments. Interesting  accounts  of  experiments 
with  the  electric  kite  may  be  found  in  "Noad's 
Electricity."— A.  Willaw. 
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Siaoe  our  last "  J.  B.,  Belfast,"  bu  answered  20514. 

96357.  Screw  Boat,  p.  417. 

86358.  Bed  Ore,  417. 

28373.  Timber,  418. 

•8377.  Electro-plating,  418. 

S6388.  Power  of  Mill,  418. 

86388.  Gilding  Platan  Frames,  418. 

96390.  Zeta  Equulai,  418. 

88396.  Gasproof  Varnish,  418. 

86380.  Decorating  Organ  Pipes,  418. 

96414.  Tadpole*.  419. 

96485.  Dabby  Sides  Pattern  Pricking,  419. 

96431.  Stellar  Spectra,  419. 

96436.  Mining.  419. 

9S438.  Qu  Apparatus,  419. 


96584. 


96589. 
98595. 
96600. 
96601. 
96604. 
96605. 
96606. 
96610. 
96614. 
96616. 
96618. 
96621. 
96628. 
96683. 
96688. 
96630. 
96631. 
96632. 
96634. 


98642. 


Lathe  Mandrel,  p.  521. 
Cleaning  Old  Grave  Stone*,  521. 
Billiard  Table,  521. 
White-washed  Walls,  521. 
St.  Blflne.  581. 
Express  Engines,  521. 
Building  Small  Organ,  521. 
Tinning,  521. 
Mining.  52L 

Great  Northern  Engines,  521. 
Discoloured  Oane  Chain,  521. 
Cotton  Spinning,  522. 
Football  Boots,  522. 
Boilers,  522. 

Electric  Communication  in  Trains,  523. 
Locomotive*  with  Steam  Tenders,  522. 
Railway  Sidings.  Signals,  to.,  522. 
Steam  Boiler  Plates,  522. 
Refrigerator,  522. 
Railway  Curres.  522. 
Bellows  for  Swell,  522. 
Mechanical,  522. 
Keranlophon  or  flaVdonal,  622. 
Model  Boiler.  522. 
Tranafermanie,  522. 


QUERIES. 


[29015.]  —  Brassing  Iron  Buckles. —By  what 
means  are  cast-iron  buckles,  sometimes  used  on  braces, 
made  to  look  like  brass  P— T.  B. 

[26916.]— Tank  Engines— Would  some  one  give 
dimensions  of  the  O.W.B.  tank  engines  P  Also  what 
speed  they  could  attain  P  Is  there  a  No.  1  engine;  and, 
if  so,  where  is  it  running  P— T  as  x. 

[26917.]— Velocipede.— I  am  about  to  construct  a 
three-wheeled  velocipede  for  a  person  who  is  bad  at 
walking,  but  strong  in  the  arms.  It  is  wanted  all  of 
wood,  except  what  most  necessarily  be  of  metal.  Could 
any  one  advise  me  of  what  kind  of  wood  to  make  the 
framework  so  as  to  be  as  light,  strong,  and  rigid  as 
possible.  I  intend  to  drive  the  hinder  wheels  and  lead  or 
steer  by  the  front  wheel.  Any  hints  as  to  the  construction 
of  the  wheels  and  their  height  would  be  thankfully 
received  by— An  Old  M kchabio  No.  1. 

[86918.]— Clothes  Moths.— I  am  troubled  with 
clothes  moths  in  my  office.  How  oan  I  best  get  quit  of 
them  P— Ax  Old  Mechajuc  No.  1. 

J  26919.]— Croquet.—  What  are  the  rules  for  croquet  P 
Are  prise  mallets  allowed  in  a  match  ?— E.  W.  Cocks. 

[26920.]— Clarionet.— Would  one  of  your  readers 
answer  me  the  following  questions  .—1.  In  what  key  are 
first  clarionets  which  are  used  in  military  bands*  2. 
Could  one  in  that  key  be  also  played  in  a  string  band  P 
3.  What  is  the  price  of  a  useful  one  P— drain. 

[26921.]— Model  Boiler.— Would  "  Tbug,"  or  any 
of  "  ours,"  inform  me  how  to  make  a  model  of  a  portable 
agricultural  engine-boiler,  lft  long,  suitable  to  drive  a 
(in.  bore  cylinder,  with  fire  and  smoke  boxes,  to  burn 
charcoal  t— J.  BOBS. 

[26922.]— Tobacco  Pipe  Heads  — Would  any  of 
your  correspondents  give  me  an  idea  of  a  tobacco-pipe 
head-making  machine  P— TosACOO-rirs. 

[86928.]— Smoky  Chimney.— I  should  be  obliged 
if  any  one  could  tell  me  if  this  plan  would  be  an  effectual 
cure  r  An  iron  pipe  made  and  set  up  like  an  inverted 
siphon,  and  put  in  wall  so  that  the  short  end  should  be 
open  in  the  room  near  the  top.  and  the  long  end  in  the 
chimney.  I  though  if  this  would  be  a  cure  for  the  smoke 
it  would  also  be  a  good  ventilator  for  the  room  by  draw, 
ing  off  the  foul  air  at  top.— B.  B.  0. 

[26924.]  —  Lime  Soap.  —  Will  any  correspondent 
favour  me  with  information  on  the  preparation  and  uses 
of  this  article  f  Also  with  some  idea  of  its  value  per  owt.  t 
—J.  F.  S. 


5.1  —  Surveyors.  —  What  are  the  necessary 
qualifications  of  borough  surveyors,  and  the  average 
remuneration  P  Any  information  will  much  oblige— 
Atbidks. 

[86926.1— Sanitary  Inspectors.— Will  some  one 
give  me  the  duties  of  above,  and  the  average  remunera- 
tion P— Atexdh. 

[26927.]— Contents  of  Tank.— A  round  tank  is  37ft. 
diameter,  and  12ft.  deep.  How  many  cubio  yards  are 
excavated  ?  Please  show  how  the  quantity  is  arrived  at  P 
— J.O. 

[26988.1— Solo  Instruments.— Win  some  of  your 
musical  friends  give  me  information  on  this  subject? 
What  solo  instruments  have  the  nearest  approach  to  the 
following  features  P— 1.  Softness  of  tone,  being  suitable 
for  indoor  use.  2.  Full  compass,  and  that  oan  be  played 


in  any  desired  key  P  3.  Comparative  ease  in  learning 
—i.e.,  that  oan  be  learnt  with  instruction  book  only  t  4. 
Moderate  price.  If  some  one  would  name  the  principal 
of  such  instruments,  and  give  particulars  as  to  compass, 
price,  ko  ,  and  also  concerning  the  respective  instruction 
books,  I  should  feel  obliged.  I  have  a  piccolo  (I  believe 
in  D)  on  which  I  oan  play  a  few  tnnei.  Can  I  transpose 
any  music  so  as  to  play  on  UP  or  can  I  get  a  piccolo  so 
fitted  as  to  play  in  any  key,  and  would  the  instruction 
book  teach  me  so  to  transpose  P  If  I  learnt  on  the  piccolo 
I  have,  could  I  then  play  on  another  such  as  I  have  men* 
tioned,  or  on  a  flats,  without  further  instruction  T — 

MaTHBTBS. 

[86989.1— Ice-house.— Being  desirous  of  building  a 
■mall  ice-house,  I  should  feel  much  obliged  if  any  contri- 
butor would  favour  me  with  some  hints  on  the  subject. 
I  should  wish  to  be  able  to  stow  a  ton  of  ioe,  allowing  for 
waste,  at  a  reasonable  cost.  Any  hints  as  to  drainage 
and  construction  generally,  with  probable  cost,  will 
greatly  oblige.  I  should  state  that  the  place  Is  by  the 
sea,  on  the  west  coast,  and  that  the  soil  is  sandy,  and  the 
climate  rather  damp. — B.  M. 

[86930.1-Mixtures  of  Cast-iron.— What  are  the 
best  mixtures  of  metal  that  will  prevent  iron  eastings 
from  turning  out  spongy  when  the  skin  of  the  pasting  is 
taken  off  by  turning,  and  for  other  eastings  that  require 

polishing  P— C.  A.  CtTTHBSSTSOH. 

[96931.]— Steam  Hammer.— Would  some  one  give 
me  instructions  for  making  a  small  steam  hammer  t 
Drawings  would  assist  me.— T.  O.  B. 

[8698a.]-Bnfrine  and  Boiler  for  Taoht.-Cbnld 
any  of  your  readers  inform  me  what  sise  and  stroke  of 
cylinder  would  be  needed  to  drive  an  Iron  yacht  22ft. 
long,  4ft.  61n.  broad,  and  3ft.  6in.  deep,  and  when  loaded 
to  draw  about  2ft.  Sin.  P  Also  what  amount  of  heating 
surface  the  boiler  would  require  to  have  P  What  sise  and 
pitch  would  the  screw  require  to  be  P — C.  B.  A. 

[26833.1— Tonics  and  Purifiers.— Will  any  of  your 
readers  give  information  on  tonics,  their  preparation,  and 
their  effect  on  the  system  P— Gbaxib. 

[26634.]— Degrees  in  Music— Will  any  musical 
friend  answer  these  few  questions :— 1.  What  are  the 
requirements  to  pass  the  degree  of  professor  of  music  f  2. 
Where  are  the  examinations  held  f  3.  What  is  the  differ- 
ence between  professor  and  doctor  of  music  P— Adasts. 

[26935.1  —  Two-manual  Organ.  —  I  should  feel 
obliged  if  Mr.  Kelly  would  give  description  of  pedal  action 
and  couplers  for  a  two- row  instrument,  pedals  to  act  on 
both  sets  of  keys  f — OsbaS  Lovxa. 

[26936.]— Water-wheel.— I  am  about  building  a 
place  for  fixing  two  lathes  and  two  circular  saw-benches 
to  work  by  water-power,  bat  before  proceeding  I  shall  be 
glad  if  some  practical  reader  wfll  give  me  his  opinion  as 
to  the  different  kinds  of  water-wheels,  their  advantages, 
and  the  probable  cost  of  the  entire  structure  P— Watbb 
Powxa. 

[96937.1— Bibs  of  Bowing  Boats.— Can  any  of 
your  readers  tell  me  what  kind  of  wood  is  used  for  the 
ribs  of  rowing  boats  ;  and  how  I  could  set  about  bending 
them  to  the  required  slopes  P — F.  D. 

[26938.]-To  "  Piddler."-You  kindly  answered  a 
query  of  mine  some  time  ago  (q.  26326,  Ho.  588)  about 
playing  on  shift*.  I  understand  how  you  do  it,  but 
I  cannot  do  so  on  account  of  my  first  finger  being  fin. 
shorter  than  natural,  the  result  of  an  accident  some  years 
ago.  Perhaps  the  violin-holder  you  mention  would  be 
useful  to  me  under  the  circumstances.  If  so,  a  little 
information  would  oblige,  as  Spohr  is  not  accessible  to 
me.— Noswad. 

[26939.]- Attach! tig  Steel  to  Lead.— How  can 
I  attach  thin  steel  strips  to  a  leaden  surface  P  -D.  M.  H. 

[26940.]-Brandy  and  Water. -What  can  be  the 
chemical  property  of  the  water  which,  when  brandy  is 
added  thereto,  turns  to  the  colour  of  diluted  inkP  Or 
would  the  chemical  result  be  occasioned  by  some  foreign 
element  in  the  brandy  P  TUs  extraordinary  occurrence 
was  observed  to  take  place  at  a  seaside  place  on  the  east 
coast,  but  the  brevity  of  the  visit  of  the  writer  precluded 
further  investigation.— 0.  O. 

[26941.1  —  Cementing  Yard.  —  I  am  desirous  of 
paving  aback  yard  with  cement,  day  soil,  and  should  be 
very  glad  of  a  few  hints  how  to  set  about  it.  A  founda- 
tion, 2in.  or  Sin.  thiok,  of  concrete  or  other  similar  sab- 
stance  I  presume  would  be  required,  therefore  the  best 
and  cheapest  receipt  for  its  oom position  would  be  esteemed 
a  boon.  Also  the  cement  to  use  for  best  results,  mode  of 
procedure,  cost  per  yard,  and  whether  an  asphalts  of 
some  kind  would  be  better  for  the  job,  all  things  con- 
sidered P— 0.  O. 

£28942.]  —  Mercury  Vapour.  — In  Stookhardfs 
"  Experimental  Chemistry,"  published  1859,  it  is  stated 
that  the  vapour  of  mercury  being  highly  injurious,  great 
care  should  be  taken  to  avoid  inhaling  the  fumes,  ana  that 
even  the  contents  of  a  thermometer  spilled  on  the  floor 
would  vitiate  the  air  of  a  room.  In  later  works  nothing 
is  said  on  the  subject.  As  I  use  mercury  cups  for  elec- 
tric* 1  connections,  and  have  several  times  spilled  small 

Joautitie*  of  the  metal,  I  am  anxious  to  know  if  any 
anger  is  to  be  apprehended  from  portions  of  it  that  may 
have  run  into  the  chinks  of  the  floor  ?— J.  R,,  Belfast. 

[2694S.]-Bos'n's  Pipe. -A  friend  wants  to  learn 
the  various  calls  or  order*  on  above  P  Can  pipe  one  or 
two.  Are  there  any  printed  instructions  for  the  instru- 
ment P   Any  information  will  oblige— J.  R.,  Belfast. 

[86944.1— Planing  Machine.— Being  about  to  con 
struct  a  planing  machine  to  plane  about  2ft.  long,  I  shall 
be  much  obliged  for  information  on  the  subject.  Oan  any 
reader  furnish  me  with  working  drawings,  or  refer  me  to 
any  back  number  of  the  Mkchasic  containing  designs  P 
I  am  sure  drawings  of  a  hand  planer  would  be  welcome  to 
others  besides— A  New  Subscribes. 

[26945.J— Turning  Tool  Handles.— I  want  to 
make  a  few  dosen.  Directions  as  to  the  best  wood  to  use, 
and  manner  of  boring;  also  stain,  varnish,  &o.,  to  prevent 
the  raw  weed  wringing  the  hsnds  P  The  handles  are  for 
lathe  tools.— A  Nsw  Bosses!  ax  a. 

[26948.]— Sulphurous  Acid.— I  wish  to  obtain 
sulphurous  acid  by  the  decomposition  of  a  sulphite  by 
means  of  another  salt  in  powder,  so  that  by  dissolving  the 
two  salts  in  water  80,  may  be  given  off  ?  I  shall  be  muoh 
obliged  if  any  chemist  will  state  what  salts  to  use  ?— R.  M. 


[96847.1-Purffying  Water.— Will  "  B**ojoUU" 
(let.  11408,  p.  613)  describe  his  apparatus  for  frsMhcaia*- 
up  the  water  he  has  distilled  P  Of  course  he  does  not  add 
so  muoh  carbonic  acid  gas  ss  to  reader  the  water  effer- 
vesoent.  There  oan  be  no  doubt  that  bis  plan  is  the  only 
perfect  method  of  purifying  water.— AqBAsros. 

[96948.1— Moon,  Ac,  with  Different  Aper- 
tures.—If  I  look  at  the  moon  through  three  toUeoopes  of 
2in..  Sin.,  and  4in.  aperture*  (the  foci  being  about  98,  45, 
and  60  inches  respectively),  using  the  same  eyepieee. 
power  50,  to  all  three,  what  is  the  angular  diameter  of 
the  moon,  as  presented  to  the  eye,  in  each  case  P  Assmming 
that  there  will  be  a  substantial  difference,  the  apparent 
diameter  of  the  moon  increasing  along  with  the 
and  focus,  I  would  ask  is  there  any  rule  for  as 
men  angular  diameter  without  miorometrio 
meats  P  Should  there  exist  such  a  rule,  applicable  to  the 
angular  distance  between  two  stars  risible  to  the  naked 
eye,  as  well  as  to  the  diameter  of  the  moon,  I  would  then 
ask  does  the  same  rule  continue  to  hold  good  down  to 
double  star*,  the  angular  distance  between  which  is  only 
the  fraction  of  a  second  T — W.  D.  R. 

[88949.] -Object-glasses  and  Faint  Stars.— To 
Ma.  PBOCTOa.— No  doubt  you  hare  again  overlooked  my 
query  which  you  were  good  enough  to  ask  me  to  repeat, 
and  which  I  now  give  at  length  a*  follows : — "  I  rsmesaber 
Mr.  Proctor  saving  in  the  Ekousb  Msohxstic  that  the 
best  object-glasses  were  not  necessarily  those  which 
showed  the  faintest  star*— a  thin  object-glass  often  show- 
ing  a  faint  star  which  s  thicker  and  better  one  could  net. 
Might  I ssk  in  what  respects  a  thin  object-glass  is  inferior 
to  a  thick  one,  other  conditions  being  equal  T" — W.  D.  B. 

[28950.]  —  Chemical.  —  While  making  experiments 
lately  I  placed  some  red  oxide  of  mercury  with  enough 
water  to  cover  it  in  a  glass  vessel  about  tin.  thiok.  I  thee 
poured  some  sulphuric  acid  into  it,  when  it  immediately 
split  into  two  piece*.  Can  any  of  your  readers  tell  me 
what  caused  this  P  It  was  not  the  beat  caused  by  the 
acid  and  water  uniting,  as  that  had  been  done  before  in 
the  same  vessel.  Would  the  red  oxide  of  mercury  make 
any  difference  P— A.  Adams. 

[26951.]— Dr.  Carrot's  Stove.— A  letter  on  silk- 
worms in  the  Tims*  of  85th  ult.  mention*  Dr.  Garret's 
stove*  as  producing  a  high  temperature  without  giving  off 
any  deleterious  erases.  After  much  research  I  know  of  no 
stove  of  which  this  can  truly  be  Said,  and  very  few  grates, 
and  although  I  have  already  wasted  muoh  time,  mousy, 
and  patience  in  a  vain  March  for  a  wholesome  store, 
I  should  be  glad  to  continue  my  investigation*  farther  if 

1  oould  obtain  any  description  of  Dr.  Carrsfs  invention. 
Can  any  of  your  reader*  assist  ma  P— A.  O. 

[26952.]— Failure  or  Leolanohe  Battery.— I  find 
my  ordinary  Leolanohe'  battery,  comprising  5  cell*  (carbon 
blocks  6ln.  high),  when  first  charged,  work  well  for  4 or 
5  weeks,  then  gradually  get  weaker,  and,  finally,  in  about 

2  months,  cease  entirely.  The  battery  works  two  electric 
hells  not  more  than  half  a  dosen  times  daily.  The  battery 
is  made  in  the  usual  manner— namely,  the  carbon  blacks 
are  surrounded  In  the  porous  cell  by  a  mixture  of  equal 
part*  of  crushed  carbon  and  manganese;  in  the  outer  cell 
the  saturated  solution  of  ammon.  hydroohlor.  Ought  I  to 
fill  this  outer  cell  with  the  salt,  and  is  my  failure  through 
insufficiency  P  The  battery  works  well  for  4  or  5  weeks.-- 
W.  H.  P. 

[29953.]— Gladdum.— A  gentleman  who  is  sufferint 
from  cataract  colled  on  me  to  have  hi*  ear*  pierced,  sad 
peg*  of  the  root  gladdum  (spelled  phonetically )  inserted 
therein.  He  was  recommended  to  do  so  by  a  gentleman 
who  said  that  he  had  known  it  to  be  successful  la 
removing  cataracts  in  a  number  of  case*,  and  bad  never 
known  it  to  fail  when  applied  as  described.  It  is  sow 
about  a  month  since  applied  in  the  case  mentioned,  sad 
I  have  seen  the  eve  several  times  since,  but  cannot  see  any 
decided  diminution  in  the  sise  of  the  cataract ;  but  it 
appear*  lea*  dense  than  previously,  and  a  small  spec  which 
was  on  the  cornea  has  disappeared.  Tfao  patient  also 
say*  that  he  oan  see  better,  which  I  proved  to  be  correct, 
as  he  pointed  straight  to  a  piece  of  paper  which  I  held 
before  him  in  various  positions,  whereas  he  could  not  »•* 
the  light  ef  a  Doty  lamp  previously.  I  may  add  that  the 
retina  is  diseased  also,  and  there  has  been  an  artificial 
pupil  out  in  the  eye,  and  that  it  was  immediately'  snbse- 

Siuen  t  to  the  operation  for  that  purpose  that  the  oatarset 
ormed,  and  also  that  the  right  sys  is  entirely  destroyed. 
Now  I  would  wish  to  ask  your  reader*  whether  there  is 
any  sympathetic  connection  between  the  lobes  of  the  ear* 
and  the  eye*,  and,  if  there  is,  whether  the  root  gladdum , 
(which  is  vulgarly  known  a*  roast  beef)  contains  any  pro- 
perties likely  to  remove  cataract  in  an  otherwise  healthy 
*yeP-G.  P.P. 

[26954.]— Re-stocking  Guns.— Would  any  eorre. 
spondent  give  the  method  of  re-stocking  single  and  double 
guns,  with  a  description  of  the  tools  used,  especially  for 
cutting  the  channels  for  the  barrels  and  oheckeringP— 
G>.  F.  P. 

[26955.]— Timber  and  Measurements,  Ac- 
WUl  some  one  give  me  information  on  the  following  P— L 
How  many  feet  in  a  standard,  and  how  is  this  calculated 
with  regard  to  greater  or  lees  thicknesses  P  2.  What  are 
the  different  sands  of  timber  that  come  from  Quebec, 
Memel,  Riga,  Sweden,  Chris tiania,  St.  Petersburg.  Baltic, 
to.  t  3.  How  i*  it  that  architects  wfll  not  allow  Swedish 
timber  to  be  used,  and  how  am  I  to  know  it  P  I  know 
what  is  generally  termed  Baltic  Is  Swedish  anything 
like  it,  or  coarser  grained  and  rather  lighter  coloured  t— 
B  F 

[26856'.]— Electrolysis  of  Water.— How  dots  the 
mechanical  theory  of  heat  explain  the  fact  that  one  etU  » 
unable  to  effect  the  decomposition  of  water  into  its  con- 
stituent gases,  O  and  H  P— 4.  B.  P. 

[26957.1-Handyside'B  Engines.— A  verv  powerful 
little  engine  is  being  tried  on  the  High  Peak  line.  Can 
any  one  give  dimensions,  a*  a  large  number  of  engineers 
are  there,  and  the  engine  i*  giving  great  satisfaction  r 
I  hope  some  one  will  tell  us  about  it.— Bxraxse  Dam*. 

[26958.  J-Cambridge  University  Local  Exami- 
nations.—Will  tome  of  your  readers  be  good  enough  to 
inform  me  how.  when,  and  whore,  the  local  sraminatioB* 
are  held  of  the  above  P— B.  8. 

[26959.1— Modelling  Tokens.— Can  any  one  UD 
me  how  to  go  about  modelling  tokens  in  metal,  as  brass  or 
silver,  for  use  as  markers  P  What  die*  are  required,  sad 
what  fluxed  are  wanted  to  prepare  the  metal  for  running 
it  into  the  mould*  P  Particular*  regarding  this  trace 
would  be  appreciated.— FtraxACB. 
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ra»60.1— London  University  Question.— A 
ootid  of  density  r  rinks  by  its  own  weight  in  ft  fluid  of 
density  r'.  Neglecting  the  resistance  of  the  fluid,  required 
the  ratio  of  its  oooelerfttion  to  that  of  ft  fluid  descending 
freely  by  ita  own  weight  in  vacuo  ?— DioNrarcs. 

[88961.1—  London  University  Question.— Two 
star*  hiiTe  crowed  the  meridian  nearly  at  the  same  time  : 
their  distance,  therefore,  is  nearly  equal  to  the  difference 
of  their  polar  distance*.  Show  that  the  correction  re- 
quired for  a  more  accurate  determination  of  their  dis- 
tances is  proportional  to  the  square  of  the  interval 
between  the  meridian  passages  t — Diontsiub. 

[26962.]  —  London  University  Question.  — 
Describe  a  method,  applicable  at  sea.  for  determining  the 
latitude  and  longitude  of  ft  place  on  the  earth  P— 
Dcontbics. 

[26963.1— 8oluble  Soap.— Referring  to  p.  224.  Vol. 
XVIII..  I  should  be  glad  to  have  explained  the  words, 
"the  oil  and  resin  are  saponified  as  usual,  bat  without  an 
excess  of  alkali."— Anolo-Saxon. 

[26964.1— Salioylio  Aoid.— This  substance  appears 
to  hare  the  property  of  delaying  decomposition  in  peri»h- 
ftble  bodies,  but  at  length  It  seems  to  give  way.  When 
milk,  for  instance,  is  treated  with  the  acid,  it  subsequently 
becomes  sour.  What  has  happened  to  the  salicylic  acid  f 
la  It  decomposed  P  If  so,  into  what  substances  Y— Invbs- 
tiqatob. 

[26965.1— Grass-bleached  Tissue  Papw.— To 
"BIOMA." — "Sigma,"  some  numbers  back,  stated  that 
grass-bleached  tissue  paper  should  be  used  for  insulating 
purposes.  As  I  have  tried  to  procure  this  at  several  large 
City  stationers,  and  hare  been  invariably  told  that  there 
U  no  such  thing  made,  as  well  as  being  laughed  at  in  the 
bargftin.  may  I  trouble  him  to  explain  this  at  his  earliest 
convenience  ?— W.  Wixdoewe. 

[26966.]— Food  Question.— Will  Enoch  Evans  state 
what  i*  vegeto-hydro-seed  oil,  which  he  so  much  recom- 
mends? I  have  been  suffering  from  indigestion,  caused, 
as  I  believe,  by  a  slightly  ulcerated  stomach.  Lntely 
1  have  adopted  a  vegetarian  diet.  As  an  internal  healer 
I  have  also  taken  olive  oil.  I  am  happy  to  say  I  am  much 
better.  Will  Mr.  Evans  say  whether  he  considers  his  oil 
superior  to  olive  oil  as  an  intornal  healer,  or  in  any  other 
respects.—  YOCNQ  VaaaTllflfsT. 

[26967.1— Laboratory  Furnace.— In  our  laboratory 
we  have  fixed  two  45  and  25  gallon  pans,  heated  by  one 
fire,  with  surrounding  nuns,  and  occasionally  (about  once 
a  month)  we  have  to  mak«  half  a  ton  of  anhydrons 
carbonate  of  soda,  which  we  do  by  boiling  sodio  carbonate 
in  crystals,  in  three  charges,  in  the  45  gallon  pan,  and 
then  pump  into  evaporating  tank  outside  laboratory,  and 
stir  dnring  solidification  to  powder ;  but  notwithstanding 
that  we  keep  the  solution  continually  stirred  whon  boil- 
ing, the  soda  will  burn  to  the  bottom  of  pan-like  pot, 
which  prevent*  u-  from  charging  another  lot,  as  the  heat 
will  not  come  through  it.  Then,  again,  we  are  afraid  of 
the  pan  breaking,  as  we  have  had  two  (cast  and  wrought 
iron)  pans  so  broken  in  the  last  twelve  months,  the  latter 
this  week,  which  makes  me  inquire  if  any  of  our  chemists 
can  recommend  a  remedy  ;  or  the  best  mode  of  making 
the  (CO  Nao,  +  10  OUj)  sodio  carbonate  in  fine  powder  P 
—A  Priori. 

[86968.1 — Camera. — Mr.  Lancaster  gives  very  full 
Information  for  constructing  a  camera  lncida.  Would  he 
further  let  me  know  how  I  could  procure  the  prism,  and 
also  how  to  make  a  camp  stool  with  tho  3  legs  folding 
into  a  ronnd  walking  stick?  A  drawing  of  the  whole 
affair  which  he  promised  would  much  oblige — Gamma. 

[26969.]  —  Condensation  and  Radiation.— 
Intending  to  erect  two  old  boilers,  each  13ift.  by  '>ift.,  in 
the  open  air,  to  receive  the  exhaust  steam  from  a  24  horse 
engine,  in  order  to  use  the  condensed  water,  would  any  of 
your  readers  inform  me  what  colour  would  be  best  to  paint 
them  in  order  to  obtain  the  greatest  condensation — 
whether  black  or  white?  Would  the  black  (although 
absorbing  the  sun's  heat  more  than  the  white)  give  off  more 
heat  from  the  steam  in  the  boiler  than  would  be  given  off 
from  the  white  one  ?— W.  S.  8. 

[26970.]— Preserving  Ferns  — Can  any  one  tell  me 
bow  to  preserve  ferns  so  that  I  may  use  them  about 
Christmas  for  decorating  pnrposes  P — Fac  Simile. 

[86971.]— Photographic—  I  have  about  1\  pint  of 
positive  collodion,  and  wish  to  use  it  for  negative),  but 
I  want  some  good  pyroxyline  to  thicken  it  with.  I  h  ive 
tried  two  samples  :  the  first  turned  blood  red  after  being 
iodised  a  few  hours  ;  and  the  second  becomes  quite  colour- 
less in  a  day  or  so,  and  is  very  insensitive.  Both  were 
iodised  with  the  following  iodiser,  which  I  got  at  the 
chemist's: — Iodide  of  cadmium,  45  grains;  iodide  of  am- 
monium, 45  grains;  bromide  of  ammonium,  20  grains; 
methylated  alcohol.  5ox.  I  gave  each  ounce  of  collodion 
S  grains  of  pyroxyline.  The  one  that  became  colourlew 
leaves  a  white  chalky  deposit  round  tho  mouth  of  the 
bottle  after  use.   Can  any  reader  assist  me  ?— Amateur. 

[26972.]  —  Staining  Fishing  Rods.  —  Can  any 
reader  of  the  English  Mechanic  tell  me  how  I  can  stain 
and  varnish,  dark  brown  or  black,  a  fishing  rod  I  am 
making  P  What  is  the  name  of  the  varnish  used  in  var- 
nishing the  binding  of  hooks,  Ac.,  and  iu  composition  ?— 
Bod. 

[26973.]— Reducing  Battery  Sulphate  —Is  there 
any  way  of  reducing  the  sulphate  of  sine,  formed  in 
galvanic  batteries,  to  the  metallic  state  again  P  Or  can  it 
he  utilised  in  any  other  way  ?— Y. 

[26974.]— Defective  O.O.— I  have  a  fine  2in.  object- 
glass  of  exquisite  defining  powor,  but  I  find  that  one  of  its 
edges,  to  the  extent  of  about  one-fifth  part  of  tho  field  of 
view  is  of  a  slightly  different  focus  from  the  other  portion 
of  the  lens.  This  peculiarity  is  not  nearly  so  visible  when 
planets  are  viewed,  as  when  it  U  applied  to  stars.  When 
I  posh  the  eye-tube  in  a  little  bit,  however.  I  see  as  well 
with  tho  edge  as  any  other  portion  of  tho  lens.  Would 
"  F.  R.  A.  6."  oblige  by  explaining  the  cause  of  this,  and 
wBother  in  his  opinion  it  is  remediable  P  Otherwise  the 
object-glnss  is  all  that  the  most  fastidious  star-gazer  oould 
dooire.— Obi-has. 

f26975.]— Extinguishing  Burning  Benzoline. 
—I  have  on  my  work-board  always  half  a  pint  of  benco- 
line.  The  shortening  days  are  compelling  me  to  use  a 
light  near  it.  Would  any  of  your  readers  inform  me  the 
best  way  of  extinguishing  it  in  case  it  caught  fire  P — 
1'.  F.  M. 


[26976.]— Lantern  Lenses  for  Photography.— 
Will  any  correspondent  inform  mo  whether  I  can  convert 
a  good  magic-lantern  into  a  photographic  instrument  ?— 
B.  W.  P. 

[26977.]— Eel-baskets.— I  should  be  much  obliged  if 
some  one  would  give  a  sketch  of  an  eel-basket.  Large 
numbers  are  occasionally  taken  here  by  "  bobbing,"  bat 
it  is  a  troublesome  and  not  very  easy  process.— Piscatob. 

[26978.]— Planing  Machine  for  Lathe.— Will  any 
of  the  readers  of  the  English  Mechan ic  furnish  me  with 
the  working  plan  of  a  small  planing  machine,  capable  of 
being  attached  to  a  latho  ?— J.  W.  O. 

[26979.]— Argand  Lamp.— I  wish  to  construct  one 
for  a  magic-lantern.  Will  any  of  "ours"  give  me  full 
instructions  for  making  ?— Q.  L.,  Bristol. 

[2T'980.]— Burnishing  Photographs— Will  Mr. 
Lancaster,  or  some  other  correspondent,  say  how  to  con- 
struct a  machine  for  burnishing  photographs? — Faao.  D. 

[26981.]— Superheater.— Will  some  of  your  able 
correspondents  help  me  in  the  following  ? — I  want  to 
Arrange  a  small  steam  superheater  for  drying  tho  steam 
from  a  small  saddle  marine  boiler,  with  a  flue  running 
from  bottom  of  boiler  through  steam  dome  2in.  diameter. 
Would  a  worm  pipe  inserted  in  flue,  with  reservoir  for 
catching  the  condensed  steam,  do  P — Nones. 

[26982.]— Prepared  Silk.— Will  some  one  instruct 
me  how  to  prepare  white  silk  before  proceeding  to  paint 
thereon  P— Novicb. 

[26983.1— Blueing  Spectacle  Frames.— Will  any 
of  "  ours  tell  me  if  it  is  possible  to  blue  over  Bunsen 
burner,  as  I  cannot  always  have  sawdust  or  charcoal 
ready  just  to  blue  one  frame  ?  An  easy  method  to  blue 
at  a  moment's  notice,  without  any  preparation  as 
required  by  charcoal,  &o.,  would  be  of  great  service  to— 
F.  8.  V. 

[26984.]— Removing  "Watch-dials.— I  sometimes 
have  difficulty  in  getting  out  watch-dial  pins  that  have 
been  pushed  in  too  far.  Would  any  of  the  horological 
readers  of  the  Mechanic  tell  me  the  best  way  of  getting 
them  out  when  you  only  want  the  dial  off  P — N "  it  r  n 
Yorkshire. 

[26985.1— Glszing  Tiles.— Will  any  of  your  readers 
give  a  receipt  for  making  a  glaze  for  glazing  biscuit  tiles 
after  they  have  been  painted  P — J.  H.  E. 

[26986.]  —  Photographic  Enlargements.  —  If 
some  of  ours "  oould  inform  me  how  photographic 
enlargements  on  canvas  are  taken,  it  would  very  much 
oblige  me  and  some  others.— P.  Makin. 

[26987.1— Chi orodyne.— Of  what  is  it  composed  P 
Does  it  decompose  with  keeping  ?  I  got  a  bottle  of 
Towle's  about  6  months  ago,  which,  when  added  to  water, 
formed  ft  white  crystalline  precipitate  whioh  soon  dis- 
solve! ;  but  the  other  day,  beiug  about  to  take  a  little, 
I  noticed  it  was  much  thinner — i.e.,  more  liquid  than 
before,  ftnd  when  dropped  into  cold  water  it  formed  a 
green  globule,  of  oily  appearance,  which  Bank  to  the 
bottom,  and  wonld  not  dissolve,  even  on  standing  all 
night.  Has  it  decomposed,  and  is  it  safe  to  take  it?  If 
so,  how,  as  it  will  not  dissolve  as  formerly  ?  Towle's 
ehlorodyne  smells  strongly  of  peppermint.  Is  it  flavoured 
with  it  P— H.  B.  BosTROir. 


i.]— To  Mr.  Dennett.— Will  Mr.  Dennett  say 
how  he  centred  his  object-glass  in  the  tin  collar  at  the  end 
of  zinc  tube  P  I  know  bow  to  tell  when  a  glass  is  not 
properly  centred,  also  that  in  tho  optioian's  telescopes  the 
centreing  is  done  by  altering  tho  screws,  but  what  I  want 
to  know  is  what  method  he  used  to  centro  it  in  the  tin 
collar,  as  be  says  the  cell  of  the  object-glass  "  slips  into 
it  P" — Brickwall. 

[26989.]— Mark  on  O.O.—  I  have  a  telesoepe,  with  a 
8in.  object-glass,  in  the  centre  of  which  is  a  circular  mark 
in  the  form  of  a  ring  of  about  I .  •>.  in  diameter.  It  is 
only  visible  when  you  look  at  the  object-glass  slantwise  . 
nothing  can  be  seen  when  you  look  through  it  in  the 
direction  of  the  axis  of  lens.  Would  "  F.  R.  A.  8.,"  or 
any  of  your  correspondents,  say  whother  it  can  be 
removed  without  repolishing  or  grinding  P  It  is  the  flint 
dUo  the  mark  is  on.  It  docs  not  appear  to  affect  the 
light,  at  least  to  any  perceptible  extent.  Have  had  the 
lenses  separate  and  carefully  wiped,  but  the  mark  is  still 
there,  and,  as  I  havo  said,  is  only  visible  when  looked  at 
in  an  obliquo  direction.— D.  M.  Laooan. 


ANSWERS  TO  CORRESPONDENTS. 


*a"  All  communication*  ihould  be  addreutd-to  the  Editor 
of  the  English  Mechanic.  31,  Totristock-ifrrsrt,  Covmi 
Garden,  W.C. 

HINTS  TO  CORRESPONDENTS. 
1.  Write  on  one  side  of  the  paper  only,  and  put  draw- 
nga  for  iUustration  on  separate  pieces  of  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  which  the 
replies  refer.  3.  No  charge  is  made  for  inserting  letters, 
queries,  or  replies.  4.  Commercial  letters,  or  queries,  or 
replies  are  not  inserted.  5.  No  question  asking  for  educa- 
tional or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  under  cover  to 
the  Editor,  are  not  forwarded ;  and  the  names  of  corre- 
spondents are  not  given  to  inquirers. 

The  following  are  the  initials,  Ac,  of  letters  to  hand  up 
to  Tuesday  evening,  September  5,  and  unacknowledged 
elsewhere : — 

W.  B.  Daniel.— Thos.  Atkinson.— W.  H.  Forde.— Rev.  J. 
Heelis. — W.  Goyen.— Thos.  Lamb. — Jos.  Woffeaden. — 
M.  VoUc.— Jos.  Nail.— G.  G.  Lasby.— P.  Service.— Non- 
nullus. — R.  A.  Bin-Andak. — Ierne. — A  Factory  Lad. — 
Wm.  Hewitt.— J.  H.  Schucht.*- Alfred  B.— A  Beginner. 
— Gigantis.— Mr.  Sheffield.— Orderio  Vital. — J.  Symes. 
— Reckil.— Two  of  us.— Albert.— Valentine.— V.  Grant. 
—Job  Dnerden.— W.  8.  J.— M.  K.  R.— H.  V.  C— 
3.  Mathie. — H.  M.  Goulding. — Robert  Buchanan. — 
W.  E.  Hartopp. — Rces  and  Gledhill. — Joe  Denham. — 
E.  E.  Mee.— 8.  Niohols.— J.  R.  Barry. — Enquirer. — 
J.  Jarvis. — Aoonite's  Father.— Homerton. — J.  A.  G. — 
W.  B.  Fleming.— J.  A.  T.—  J.  Paul  Taylor.— Paper- 
hanger. — Rev.  J.  Patisson. — W.  Hawkshaw. — Domestic. 
—A  City  Man.— A.  F.  J.— Du  Fay.— Dyer.— Axyrite.— 


Electrician.— Thos.  Mitohinson.— Ralph.— J.  E.  Gore. 
— W.  Lane  Sear.— Caoutchouc— A.  G.  Boyd.— James 
Leatherbarrow.— G.  H.  W.— W.  Krux.— N. — S.  W.— 
E.  Bouthen.— Young  Sloper.— A  Youug  Subscriber. — 
Wax.— Salopian.— W.  T.  P.— H.  C— Percy.— Vis.no.— 
H.  G.  W.— Church. — A.  Adam.— L.  L.  Haatook.— Old 
Reader.— Indiarubber.—T.  H.  L.  8.— G.  Carver.— E.  C. 
Frost.— Alexander.— J.  T.  H.— William  G.  Freeman.— 
G.  Calver.— Will-o-Wisp.— A  Young  Plumber.— Omega. 
—High  Pressure.— Havelook.—W.  James.— Banff.— 
Wind-oheet.— 8.  Horton.— Q.  P.  M.— W.  P. — Spero. — 
Saccharine.— D.  D.— H.  A.— D.  Crewe.— Old  Blugs.— 
Jobbing  John.  —  Bookworm.  —  R.  0.— Experience.— 
Hamshiro.  —  Mathetos.  —  8aul  Rymea. — R.  Tervet.— 
J.  H.  Barlow.— H.  F. — J.  Noble.— Sigma,— Zeta.— 
Hammersmith.— H.  K.— Amara.— L.  L.— Non  Medians. 
— Eothen.— F.  0.  F.— P.  A.  Edwards.— Gubb  Secun- 
dus.— F.  H.— Wormhole.— Hugh  Clements. — F.  F.  C— 
R.  G.  L.— C.  H.— Mining  Engineer.— W.  G.  Bird,— 
8.  Brettan.— W.  C.  P.— E.  T.  Soolt.— W.  8.  T. — Reader. 
— R.  Hern.— 3.  W.  Burnham. 

Pic  atone,  Gertrude  Goggin,  Charity,  Crux.— Your  queries 
are  unsuitable. 

Shoemaxbb,  R.  J.,  In  a  Fix.  W.  C.  Beohel.— See  indices 
to  published  vols. 

Bobrtonian,  J.  J.,  Gil  Bias.— Yow  questions  are  adver- 
tisements. 

Manxman,  Locometor  Atoxy,  John  Neasuc— We  do  not 
insert  queries  asking  for  tho  titles  of  books. 

BAnDUEWORTH,  J.  Wells,  M.  D.'— See  indices  of  back  vols. 

Woman's  Friend.  —  .With  reference  to  the  washing 
machine  question,  and  letter  11416,  p.  615.  a  challenge 
from  the  Thorough  Washing  Machine  Co.  will  be  found 
in  our  advertising  columns. 

"  Aconite's  "  father  writes  ua : — "  In  reply  to  some 
queries  addressed  to  "  Aconite,"  I  have  to  inform 
astronomical  readors  who  have  kindly  noticed  his 
letters  and  queries,  that  he  is  gone  to  the  Capo  of  Good 
Hope,  and  will,  no  doubt,  exeroise  an  inquiring  mind 
upon  the  constellations  of  the  southern  hemisphere. 
Probably  he  will  see  tho  English  Mechanic  in  his  new 
home,  and  tip  ua  a  line  now  and  then." 

James  B.  Young. — Denounce  away  to  your  heart's  con- 
tent. How  many  of  the  lavun*  at  Glasgow  this  week, 
think  you,  will  be  believers  in  "  Modern  spiritualism  P" 
In  all  probability,  at  least  99  out  of  a  100  regard  it  with 
Professor  Tyndall.  as  "  intellectual  whoredom,"  though 
but  few  would  have  the  courage  to  swathe  it  in  such 
an  expressive  epithet.  We  have  seen  pretty  much  of 
"  modern  spiritualism,"  and  we  can  come  to  no  other 
conclusion  than  that  it  is  of  the  earth,  earthy,  though 
many  sincere,  and  in  some  respects  able,  men  liv-  under 
the  spell  of  ita  delusions.  , 

Phono.  (You  will  find  information  in  book  vols.  Yoa 
must  have  proper  moulds,  between  whioh  the  rubber  is 
placed,  and  subjected  to  steam  heat  and  pressure  in  a 
strong  vessel.) — Constant  Rkadbr,  Leeds.  (Cannot 
engrave  the  music  You  should  ask  some  organist,  or 
member  of  a  choir,  if  you  cannot  obtain  a  rudimentary 
treatise  on  music.  No.  1  is  for  two  sopranos,  »u  alto, 
a  tenor,  and  two  basses.  If  you  remember  that  C  in 
the  soprano  scale  is  on  the  first  line,  in  the  alto  scale  on 
tho  third  line,  in  the  tenor  on  the  fourth  line,  you  will 
find  tho  "sharps"  no  longer  a  puxzle.)— Krblnak. 
(JSolian  harps  may  be  constructed  in  various  ways,  but 
see  p.  540,  Vol.  XV.)— A.  Hamilton.  (WiUan's  three- 
cylinder  engine  was  illustrated  and  described  on  p.  61, 
Vol.  XX.,  and  had  then  been  recently  patented.  We 
presume  that  is  the  engine  you  mean,  but  yon  write 
''Williams's.")— E.  BoMroau.  (No.)— A,  8.  (Better 
apply  to  the  person  of  whom  you  bought  your  cheap 
telescope.)— J  acquis  Rtennb.  (We  cannot  advertise 
telescopes  gratuitously.)— Apprentice.  (Your  four 
queries  have  been  answered  in  recent  numbers.) — 
Robert  Wagner.  (See  p.  151,  Vol.  XXII.,  for  a 
description  of  the  process  (anastatio  printing)  to  which 
you  refer.) — A.  N.  (Those  who  understand  mesmerism 
will  not  give  the  desired  information  publicly.)— 
North.  (No  ;  the  Bank  of  England  is  not  a  Govern- 
ment department.)— E.  P.  (Your  first  query  is  inde- 
finite; and  the  second  has  been  frequently  answered.) 
— T.  Weston.  (Anv  information  about  the  Whitworth 
Scholarships  can  be  obtained  from  the  secretary, 
Science  and  Art  Department,  South  Kensington.)— 
G.  Calvbblet.  (The  iron  one,  because  copper  begins  to 
lose  its  strength  at  high  temperatures.)  —Francois. 
(A  knot  is  generally  taken  at  6082  66ft.  for  accurate 
measurements.  The  Admiralty  knot  is  6060/ 1.  60 
knots  equal  1  degree. )— Rusncos.  (A  bandage  to  keep 
the  mouth  closed  will  prevent  snoring  Grease  can  be 
romored  from  stone  by  using  a  strong  solution  of  soda 
or  potash.  Linseed  oil  will  do  something  to  prevent 
creaking  shoes.)— Matbeiss.  (See  the  discussion 
"  Flute  v.  Clarinet  "  in  recent  numbers.)— Lu.  (Plas- 
ter of  Paris  is  not  suited  for  modeUing  purposes.  Yon 
must  get  modellers'  clay.)—  H.  Kasoabth.  (Dictionaries 
can  scarcely  be  accepted  a.  authorities  in  settling 
whether  or  not  meteorology  is  ft  science.) — G.  W.  T. 
(Your  query  is  not  definite.  What  do  you  want  to  doP 
The  plates  of  steel  engravings  are  not  electroplated.)— 
Dr.  M.  H.  (Your  first  query  is  an  advertisement. 
Your  second  is  inserted. ) — John  Derenzy.  (We  know 
of  no  suoh  place. ) — Honest.  (Be  careful  about  your 
oonduot,  and  never  mind  your  blushe*. )  — G.  E.  Bbabd. 
(Yonr  suggestion,  though  no  doubt  good,  savours  too 
muoh  of  an  advertisement.) — R.  R.  (Send  the  drawers 
to  ft  dyer.)— Piston  Valte.  (We  should  have  in- 
serted your  query  had  you  not  said  that  if  it  were  not 
inserted  you  would  discontinue  tho  paper.) — A  Looker- 
on.  (See  answer  under  "  Woman's  Fnend."  The  Com- 
pany have  adopted  tho  proper  way  of  settling  the 
matter.)  


THE  THREE  JOURNALS 


Which  cover  the  whole 
pation,  interest,  or 


ge  of  subject*  pertaining  to  the  oocu- 
.  ..v..Tjut  of  tho  majority  of  mankind,  are 
the  ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE,  the 
BUILM.Vrt  NEWS.  »nd  PUBLIC  HEALTH.  Every  ruder  of 
the  ENGLISH  MECHANIC,  not  acquainted  with  the  other  two 
journals,  should  At  one*  heoome  a  subscriber  to  that  one  whtoa 
mora  Immediately  Interest*  him.  If  oonnooted  In  any  war  vrlth 
the  arts  of  construction  or  dealaii.  he  will  find  the  BUILDINO 
NEWS  a  perfeat  storehouse  of  Information,  and  a  moat  valuable 
ohannel  for  his  advertisement  should  he  need  a  situation  or 
require  to  engage  labour.  PUBLIC  HEALTH  oonoenu  Itaelf 
with  the  great  oaiue  Indicated  by  it*  title,  and  ef  ooario 
Interests  everybody.  Toe  Prioeof  the  B01LDINO  NEWS  IMA., 
post  tree  tgd.;  of  PUBLIC  HEALTH.  Bd..  post  free  3fd.  Both 
journal* are  publlahed  at  the  Office  of  thj>  ENGLISH  KE VOAKiC 
81,  TavUtook-streot,  (jo/vent-garden,  London,  W.V.  V/ N'  1  V_ 
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INVENTOR. 


APPLICATIONS  FOB  LETTERS  PATENT. 

AUGU8T  I.  1S76. 
C.  T.  W.  Piper,  Plymouth,  for  Improvements  In  Venetian 

SMO.  J.  MoMinsui,  Dumbarton,  for  improvement*  In  machinery 
or  apparatus  for  rl rotting  Iron  ship*  or  other  structure*. 

awi.  8.  Cook,  Bury,  (or  improvement*  In  weft  grates  mud  in 
looms  for  wearing. 

3WS.  J.  Day,  Kentish  Town,  for  Improvement*  In  attaehmenU 
or  apparatus  applicable  to  roller  bUnds,  map,  and  other  winding* 
op  rollers. 

SIMS.  T.  Rlckett,  Northfleld.  for  new  or  Improved  machinery 
for  the  manufacture  of  screws. 

SOM.  0.  M.  Jacob;  Paris,  for  Improvement*  in  the  aeaJing  of 
wine.  Uquors,  preserve*,  and  other  bottles  and  Jan. 

8046.  W.  B.  iAka,  Southampton-buildings,  for  lmpro  rem  eats  in 
oil- burning  stoves  and  apparatus  connected  therewith.  A  com- 
munication. 

3046.  F.  Wtrth,  rVankfort-on- the- Main,  for  improvements  in 
water  raialng  apparatus  for  table  fountains  and  other  like  pur- 
pose*. A  communication. 

1047.  J,  Good,  Brooklyn,  for  Improved  apparatus  for  trans- 
mitting motion  to  driving  bands  and  traction  ropes. 

8048.  A.  Lyle,  Greenock,  for  Improvement*  in  apperatn*  for 
shaping  sugar. 

SOU.  C.  H.  Murray,  Sonthwark,  for  Improved  apparatus  for 
pressing  or  embossing  bricks,  quarries,  Ufa*,  and  other  analo- 
gous articles. 

aOM.    B.  Kelohedhelm,  London,  for  an  Improvsd  method  of  pre- 
paring hare  skins  for  articles  of  dress. 
SMI.  L.  Blermana,  Crouch  and,  for  lmprovsmast*  in  album*. 

A  communication, 
9062.  C.  Burton,  Botherham,  York,  for  Improvement*  in  shut- 


InTBntoTi  before  Patenting  should  read  the 

HANDBOOK  OF  PATENT  LAW,  BRITISH  AND  FOREIGN, 
ponoahed  by  WM.  P.  THOMPSON,  C.B.,  Patent  Agent,  a.  Lord- 
aarsst,  Liverpool  In  stamps).  "The  pitfalls  Into  which  the 
an  wary  inventor  will  run  a  risk  of  a  tumbling  are  pointed  oat.  .  . 
A  trustworthy  guld*  to  patentees."— E**KsA  Mseaswi*.— {ABTT  I 


NOTICE  TO  SUBSCRIBERS. 

Subscribers  receiving  their  copies  direct  from  the  office  are  re- 
quested to  observe  that  the  last  number  of  the  term  for  whlob 
their  subscription  la  paid  will  be  forwarded  to  them  In  a  Pi  as 
Wrapper,  a*  an  Intimation  that  a  fresh  remittance  la  necessary,  if 
It  la  desired  to  oonUnue  the  Subscription. 


TO  AMERICAN  &  BELGIAN  SUBSCRIBERS. 

*•*  American  and  Belgian  Subscribers,  as-pent  ally  when  renew, 
leg  subaertptionn,  are  parUoulartv  requested  to  advise  the 
Publisher  of  the  transmission  of  the  Post- office  order,  and  tbt 
exact  amount  for  which  it  la  made  payable.  If  the  last- mentioned 
precaution  Is  omitted,  some  difficulty  I*  vary  likely  to  oooar  in  oo- 
ff**lwg  the  amount. 

Subscribers  in  the)  United  States  and  Belgium  oan  be  supplied 
with  the  INOLI8H  MECHANIC  post  free  from  till*  Offlos,  for  the 
sum  of  13*.  (S  dola.  Bo.  gold,  or  lift,  aocj  par  annum,  payable  In 
advance. 

The  remittance  should  be  mad*  by  International  Post-office 
order.  Back  number*  cannot  be  sent  by  the  ordinary  newspaper 
post,  but  must  be  remitted  for  at  the  rateof5d.eaoh  foooverexn. 


TERMS  OF  SUBSCRIPTION. 

PAYABLE  IH  ADVANCE. 

as.  ad.  for  Biz  Month*  and  11*.  for  Twelve  Months,  Poet- free  to 
any  part  of  the  United  Kingdom. 

Vol*.  VI.,  XXI.,  and  XXII.,  bound  In  cloth,  7s.  each. 

Indexes  for  each  half-yearly  volume  up  te  Vol.  X.  (except  Vols. 
LL,  V..  and  X.)  Inclusive,  Id.  each.  Post-free  Bid.  each.  Oases  foe 
binding,  is.  «i  each. 

•••  Subscribers  are  requested  to  order  Oasss  and  Vol*,  throng?, 
their  booksellers,  and  not  to  send  direct,  fhe  regulations  of  the 
Post-ofBoe  prevent  thsh-  transmission  through  the  Post. 


CHARGES  FOR  ADVERTISING. 

a.  d. 

Thirty  Words      _     _     _     _     _     _  ■  _  I  « 

Every  additional  eight  word*  _      _      _      _      _  0  6 

Front  Page  Ad  vertiaetoants  PI ve  Shillings  for  the  first  40  words 
afterwards  9d.  per  line.  Paragraph  advertisement*  One  Shilling 
par  Una.  No  front  page  or  paragraph  advertisement  Inserted  for 
fta*  than  Five  Thiiifif. 

ADVEBTI8S MBNT8  In  EXCHANGE  COLUMN— for 

Sixteen  Word    _     _     _     _  1  0 

For  every  succeeding  Bight  Word*._      _      _      _.  0  8 
The  address  is  Included  a*  part  of  t±»  a*verti*eme»t  and  obargeo 

for. 

Advertisements  sMtst  reach  the  office  by  8  p.m.  on  Tuesday  to 
lniure  insertion  la  the  following  Friday's  number. 


OUR  EXCHANGE  COLUMN. 

IV  saavfs/sr  Awst—sv  NsKsss  to  Is.  ftr  fa*  Href  M  awrds,  a*4  8*.  A r 


59in.  Challenge  Bicycle,  trailing  brake,  Bxchaufre 
Lathe  or  Lathe-head*.- W,  Little  Windmill-street,  Haymarket. 


TBI  BIBKBKCK  BUILDING  BOOIMTT8  ANNUAL 
RMCMIPT8  BZGBBD  FOUR  MILLI0X8. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH, 

With  Inrmedlate  Possession  and  no  Bant  to  pay.— Apply  at  the 
Offloe  of  tlie  BIRKBEOK  Bf/XLDXHO  BOCJATT.  fe  4  SO,  South, 
ampton-bulldlnga.  Chancery- lane. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND 
FOR  FIVE  SHILLINGS  PER  MONTH, 

With  Immediate  Possession,  either  for  Building  or  Gardening 
purpose*.— Apply  at  the  Office  of  the  BlEKBSOX  FbbbhOLD 
Lajto  Sociarrr.  4b  and  so.  Bouthampton-building..  Chancery. lane. 

HOW  TO  INVEST  YOUR  MONEY  WITH 
SAFETY. 

Apply  at  the  Offloe  of  the  BIRKEHce  Baee  W  *  SO,  South 
ampton-bulldlnga.  Chancery -lane-  All  sum*  under  460  repayable 
npon  demand. 

Current  Aooount*  opened,  and  Interest  allowed  on  the 
minimum  monthly  balance*.  Cheque-books  supplied.  English 
and  Foreign  Stock*  and  Share*  purchased  and  solo,  and  Advances 
made  thereon. 

Offloe  hours  from  10  to  4 1  except  on  Saturdays,  when  the  Bank 
etoas*  at  1  o'clock.  On  Mondays  the  Bank  la  open  until  8  o'clock 
*n  the  Evening. 

"amphUl  vithpia  porttoujori  may  6*  hod  onappUeatio*. 
FRANCIS  BAVBNSCROFT,  Manager. 


WANTED. 

T^EEE  EMIGEATION  TO  NATAL. — 

-i-  Free  Paaaagea  are  granted  by  the  Government  of  NstaL  to 
marriod  and  single  artiaaos,  mechanics,  farm  labourers,  and  single 
domestic  servant*.— Particulars,  personally  or  by  letter,  of  the 
Emigration  Agent  for  Natal,  79,  Coleman-strset,  London. 


WA 


NTED  to  PURCHASE  the  whole 

Collection  of  the  BKGLI8H  MECHANIC.  Must  be 
complete.— Address  T.  C,  3,  St.  Stephen's- terrace,  Shepherd'a- 
bush,  J-oudon,  W. 


WANTED,  SLIDE  VALVE 
CYLINDER,  with  8 team  Chest  Complete,  br  ae  or  Iron, 
lain,  or  fan.  diameter  Inside,  good  oondltlon.  State  lowest  price. 
— L.  W.  DAT,  Horth  Tawton,  Devon. 


F0RJALE. 
T  ATHE-BED  CASTINGS,  all  Sizes, 

-ft-*  planed  or  In  tb*  rough.  Pull  seta  of  Castings  of  Lathes  for 
foot  or  power.  Hand  and  Power  Planing  Machines-  SUds- rests. 
Chucks.  Ac  Particulars  on  application.— CTjNLITPb  *  CBOOM. 
Bd ward-street,  Brough ton-lane.  Manchester. 


T?N(HNES  &  BOILERS,  Combined.— 

1  H.-P-,  £30;  S  H.-P.,  til;  3  H.-P.,  ESS;'  4  H.-P.,  Eo7  : 
8  H.-P.,  tea.  Engines  without  Boiler*  mads  to  order.  Bets  of 
Casting*  supplied  In  rough  from  1  H.-P.— A.  ADAMB,  68, 


T  ATHES  (34in.),  2ft.  6in.  iron  bed, 

*■  with  compound  slide- rest,  iron  standard*,  treadle,  oonloal 
steel  mandrel,  and  collar,  Ac.,  E6.  Suitable  for  amateur* 
or  workmen.— EDWIN  BLAKBT  *  CO..  Halifax. 


4.IN.  LATHES,  3ft.  Iron  Bed,  with 

^  COMPOUND  SLIDE-REST,  Iron  Standards,  Oonloal 
Hardened  Bteel  Mandrel  and  Collar,  Ac.,  £10.  Photo  and  List, 
Ac..  4  stamps.— BDWLN  BLAKKY  ft  Co.,  Square-road,  Halifax. 

A  N  excellent  opportunity,  a  Splendid 

A*.  REFLECTING  TELESCOPE,  OJIn.  mirror  (by  With),  of 
great  excellence,  Borthon's  equatorial  mounting,  with  driving 
clock  In  perfect  order ;  nearly  new.  Will  be  sold  lor  ooat  price  of 
material*  and  work  manahlp.  In  consequence  of  the  owner's  health 
preventing  nlghtwork ;  price  £80.  Also  a  ij  Refractor,  olaw  table 
stand,  mahogany  oass,  two  eyepieces,  object-glass,  will  bear  van- 
high  power,  and  1*  of  excellent  definition ;  price  £7.— Address  J.  X., 
Otteroonrne,  Winchester.  

N    SALE.  —  Amateur  Mechanic's 

LATHS,  H  centre.  Sft.  Bin.  bed,  chuck.,  tooU'i  new  toet 
£800 ;  price  £120.  —  Particular*  from  LEWIS  HUGHES, 
ihouae  Owner,  Fenwiok-oourt,  Liverpool. 


0 


BOILER  for  SALE,  flbe  and  return 
tube*.  6ft.  long,  4ft.  in  diameter.  -  A&draae  BK0TLB8, 

FUby.  Norwich.  


(CYLINDER,  4in.  diam.,  5A.n.  stroke, 

'  bored,  planed,  and  turned.  Price  £30 ;  or  exchange.— 65, 
Portland-street,  Ashton-nnder-Lyne. 


HARMONIUM  FITTINGS.— Esteves 
reeds,  best  quality,  12*.  per  set.  Harmonium*,  8  ootaves, 

  ■*   *       "  "  ineaa;  Organ 

tamp.  —  W. 


ivory  keys,  carved  oolurnna,  organ  tone,  from  5  guineas;  Organ 
Harmoniums  with  br  ad  reeds,  8  guinea*.   List,  — 


HANDS,  Greenhlll-sireet,  Bedford. 


f)LD   COINS   FOR  SALE. — Gold, 

yLis^^BrTt-R^^^w.^  80°tOh' 


ONE  SHILLING,  Post  Free  15 
stamps,  the  AMERICAN  POCKET  TIMEPIECE  (patented). 
81*e  and  shape  of  an  ordinary  watch ;  strong  case :  steel  work*  ; 
heJanoed  action:  enamelled  dial;  glass  dome.  Bach  denotes 
oorreot  time,  and  1*  warranted  for  two  years.  Two  for  38  stamps. 
W.  JAMES  and  CO.,  Works,  Upper  Hasten.  Bristol  Sole 
Manufacturers, 


PERREY'3  ■  PATENT  BREECH- 
LOADING  RIFLE.  52  bore j  beautifully  engraved  :  perfect 
order,  £3  10s.— W.  SANDWKLL^sJun..  Albert-street,  Ramsgate. 


'THE    "  VICTORY "  STEAMBOAT, 

■  Mn.  Ion*,  warranted  to  work,  beautifully  lacquered  In  two 
colours,  complete  hull,  boiler,  lamp,  bras*  (team-pipe,  *c,  with 
dlreotlona,  in  box.  15  *t«jnps.  See  Catalogue  of  Novelties,  one 
stamp  — B.  THEOBALD  ft  Co.,  9,  High-street,  Lower  Norwood, 
London,  8.B. 


o 


NE  SHILLING.— BAUM'S 

GENEVA  (Patent).     Warranted  oorreot  timiat.  In 
alomena  gold.    Elegant  and  durable.    For  either  sex.  In  any 
clime.    "Very  Ingenious."— flfsre.    "A  capital  Invention,  ana 
glres  the  time  accurately."— BrttUk  Mail.  13th  April,  187a 
Safe  by  post.  14  stamps;  very  superior,  34. 
The  AMERICA  If  TIMEPIECE,  12  stamp*. 

BAUM  a  Co.,  Kingston  Novelty  Works,  Birmingham. 

ONE  SHILLING.— BAUM'S 
PATENT  SCREW  PRINTING  MACHINE  Prints  Pro- 
grammes, Card*,  Labels,  Laundry  List*.  BUI*  of  Fare,  Ac. 

A  pretty  bijou  novelty  of  wondrous  utility.— Vide  Press. 
Pre**,  type.  Ink.  pad.  Ac.,  poet  free,  14  stamps  •  very  superior,  St. 
BAUM  ft  Co..  Kingston  Novelty  Work*,  Birmingham. 

NE  SHILLING.— BAUM'S 

"  ENCHANTED  BTBTNX.**— A  beautful  German  Silvar 
Instrument,  7in.  long,  producing  the  most  beautiful  airs, 
operatic,  danoe,  and  song ;  will  also  imitate  every  singing  bird 
with  wonderful  accuracy.  Post-free,  14  stamps.— Address 
JACQUES  BAUM  ft  Co.,  Kingston  Novelty  Works,  Birmingham. 
Catalogue,  Press  Notloes,  Testimonials,  or  Shippers'  and  Dealers' 
  list  post  free. 


o 


CALVER'S 

REFLECTING  TELESCOPES. 
Mr.  CALVE B,  in  giving  notice  that  Messrs.  Home  ft  Thorn- 
thwalte  are  no  longer  agents  for  the  sale  of  his  reflecting 

telescope*,  begs  to  sincerely  thank  his  friends*'  d  patron*,  and  to 
assure  them  that  he  will  continue  to  supply  Instruments  of 
unsurpassable  quality  in  every  form  and  else,  and  to  call  the 
attention  of  intending  purchasers  to  his  Hat  of  new  patterns  and 
reduced  price*,  es  poo  tally  to  the  new  Educational  Telencopc, 
being  an  equatorial  of  8|ln.  dear  aperture  (of  any  desired  foous), 
with  unusually  broad  and  steady  bearings  of  lfln.  diameter,  I*  all 
in  metal,  well  made  In  every  part,  so  that  at  any  time  lSln.  o trains 
oan  be  added,  with  eyepiece*,  £30  Made  and  sold  only  by 
G.  CALVER  Hill  Houee,  Wldford.  Chelmsford. 


I  EROY'S 

HO!f  .  OOWT 


IMPROVED  PATENT 

NON  -  CONDUCTING  COMPOSITION  for  COATING 
BOILERS,  STEAM  PIPES,  and  other  highly  heated  surface*. 
Much  superior  to  Felt  or  any  other  oom position,  a*  retard*  Eco- 
nomy, Iilghtna— ,  Durability  Adhesiveness,  and  Bffaottvanesa  to 
prevent  the  radiation  of 


oh  estrone**,  and  EfmoUvaneas  to 
save  Fuel,  increase  the  power  of 
steam,  and  keep  ths  Bloke  Hole  and  Engine  Boom  oool ;  It  will  at 
once  show  a  leak ;  ttoannot  catch  or  communicate  Ore.  Uaad  By 
H.M.  Government  in  the  Dockyards,  Ac.,  Ac.  Hundred*  of  re- 
ference* and  t— tlmonlal*  at  F.  LBROT  ft  Co.'*.  Sola  Manu- 
facturers, Gray-street,  near  Phil  pot-street.  Commercial- road,  B. 
and  Manchester,  Griffith*- street.  Lower  Brooghton. 


THE  ECHO. 

Largest  Evening  Circulation 
in  the  World. 

ONE  HALFPENNY. 
Sold  Everywhere. 

THE  ECHO  is  the  best  medium  for 
Advertising  Article*  for  Sale,  Situation*  Vacant  or 
Wanted,  or  aimiLar  annoanosmenta.  The  oharga  is  at 
follow*  for 

SPECIAL  PREPAID  ADVERTISEMENTS. 

80  Words,  La.        S  Insertion*,  2a. 
And  Bd.  par  insertion  for  eaaa  additional  Eight  Word*. 
No  Trade  Announcement*  of  any  description  oan  be 

inserted  in  these  Special  Column*. 
Advertisements  most  be  aeut  to  the  Advertising  Offices, 
22,  Catherina^traet,  Strand,  W.O. 

RAWLE'S  PRACTICAL  GEOMETRY. 

rOCMTH  EDITION.    SIQBTKEXTH  THOUSAND. 
Approved  by  the 
BCIBNCB  AND  ART  DEPARTMENT. 

TEXT  BOOK  FOB 

Meohaiiioal  and  Architect  oral  Draughtsmen 
Joiners ;  Masons ;  Smiths,  Ao. 

Nearly  200  Problems  in  Plane  and  Solid 
Geometry,  with  numerous  Exercises. 

Price,  OJTE  SHILUOTO. 

London:  BIMPXHf,  MARSHALL,  ft  00. 


THE  THEORETICAL  AND  PRACTICAL 
BOILERMAKER. 

7$.  post-free.  . 

ContaAanw  a  VARIETY  of  USEFUL  IHFOBMATIOB  for 

Employers  of  Labour,  Foremen  and  Working  Boiler  Maker*,  Iron. 
Copper,  and  Tin  Smith*,  Board  of  Trade  Surveyors,  Draughtsmen, 
Engineers  in  Charge  of  Works,  the  General  Steam-uain*;  Public, 
and  for  the  Use  of  Science  Schools  and  Classes. 

By  SAMUEL  MICHOLLS.  Foreman  Boller-Maksr  to  the  Klrk- 
stell  Forge  Company,  KlrksUlL  near  Lead*. 

Published  by  the  AUTHOR,  BeU-lane,  Bramley,  Lead*. 


HEW  IDtTIOR  OP  AHHOTT*8  PHYSICS. 
In  1  vol.  crown  8vo.,  with  many  Woodcuts,  price  IS*.  SdL 

A  KNOTT'S  ELEMENTS  of  PHYSIOS 

or  NATURAL  PHILOSOPHY.  Seventh  Edition,  edited 
by  A.  BAI9,  LL.D., .  Professor  of  Logle  in  the  University  of 
Aberdeen  ;and  A.  8.  TAYLOR,  M.D.,  F.R.8..  Fellow  of  the  Royal 
College  or  Physicians,  and  Lecturer  on  Medical  Jurisprudence  in 
Gay's  Hospital. 

London:  LONGMANS  ft  Co. 


M 


USIC  IN  COMMON  THINGS. — 

Part  II.  MVtlO  IE  FlOCRBS.  with  description  of  the 
VOIOE  HARMONIUM,  with  Perfect  Intonation  and  a  Natural 
Fingerboard.    By  COLIN  BROWN.    Price  One  Shilling. 

London :  COLLINS,  SONS,  ft  CO.,  New  Bridge-street,  B.O. 

Ths  Tonic  Sol-fa  Agency,  8.  Warwick-lane,  B.C. 


THE  VIOLIN.  By  P.  Davidson. 
How  to  Construct.  With  Practical  Illustrations.  List  of 
Celebrated  Makers.  Price  6s.  For  Opinions,  see  BSOURB 
■MBCKAVIC,  Sept.  a  Oct.  I*.  1871,  *V>.  London :  F  PITMAN,  tx 
Paternoster- row ;  or  from  the  AUTHOR,  Forres,  Morayshire,  KB. 


POST  FREE,  AN  ACCOUNT  OF 
BAILEY'S  PATENT  PYROMETERS,  with  ILLUSTRA- 
TIONS of  their  APPLICATION  for  MAKING  BREAD,  ths 
Indication  of  Waste  Heat  In  Fluu*.  and  other  useful  | 
also  Illustrations,  Description,  and  Prices  of  Bayle 
Beoordera,  UuJliun's  Patent  Injectors.  Jut  Pumps. 
Water  Heaters,  and  other  useful  hachikes,  iaterestlng  to 
engineers,  mechanics,  and  other  tradesmen,  as  well  as  amateurs. 
W.  H.  BAILEY  A  Co..  Inventors,  Patentees,  Manufacturers. 

^A^V^&k^^-  Turret  g 

WHEELER'S  NEW  ILLUSTRATED 
BOOK  UPON  WATCHES.  Ac.  Post-free  Sd.  Over  M 
wood-outs,  showing  the  Interior  of  watches  and  various  train*  of 
wheel*,  and  the  escape  men  ts,  fto.  Verdiot  upon  Yankee  watches, 
wonder*  of  watches,  advto*  to  purohaacra,  watch  clubs,  and 
•rearer*  of  a  watch-— Published  by  the  eminent  and  wor  Id- 
renowned  Railway  Watch  Manufacturer.  THOMAS  WHEELER. 


Agent*  for  Watch  Club*  Wanted. 


BAILEY'S  Illustrated  INVENTIONS, 
1878  Edition,  revised  and  enlarged.  Post- free,  la.  8d.  in 
■tamp*,  or  P.0.0.  4*.  abi  osd.  The  most  oostly  book  In  the  trade, 
containing  nearly  J.0OU  mgravlnga  and  price*  of  Invention*  tor 
promoting  the  statistical,  safe,  and  economical  use  of  steam, 
power,  testers,  tell  tales.  Indicators,  alarms,  as  well  aa  ordinary 


deducted  from  £10  aooount*. 

W.  H.  BALLET  ft  Co.,  Albion  Works,  SeHord.  Manchester. 


N 


EXT  OF  KIN. — A  DESCRIPTIVE 

LNBEX  (or  80.000  Name*  Guaranteed)  to  Advertisement* 

for  Next  of  Kin,  Chancery  Heirs,  Legatees,  Ao.,  from  1708.  a.  Bd. 
by  P.O.  order.  W.  CULMER.  17,  8outh»rnpton*utldinga, 
Chancery-lane,  London.  

THE    CONSTRUCTION   OF  THE 

J-  POWSB-LOOM  AND  THE  ABT  OF  WEAVING.  By 
A.  BROWN.  New  edition,  price  S*.  Sd.  Thos*  who  cannot 
readily  obtain  copies  may  have  them  by  post  from  the  Author, 
at  s.  Lirr-roed,  Loohee,  N.B. 

THE  SHEET  METAL  WORKEK'S 
INSTRUCTOR 
By  R  H.  WARM.  Practical  Tin-plate  Worker. 
Containing  praotloal  and  simple  rale*  for  striking  the  various 
patterns  required  for  Sheet  Iron,  Zlno,  Copper,  and  Tin-plate 
Workers. 

Illustrated  by  33  Plates  and  Diagram*. 

Tills  work  ha*  been  examined,  practically  tested,  and  received 
*  -peels!  note  of  recommendation  from  the  Os*omet«r  Maker* 
Zlno  Workers,  snd  Tin-plate  Workers. 

Published  and  Sold  by  the  Author  only, 
M,  MARQUIS  ROAD,  CAMDEN  SQUARE.  LONDON.  N.W. 
Frloe,  handsomely  bound  In  cloth,  10b.  ;  post-free  10s.  fkL 
P.0.0.  made  payable  Poauofftoe,  r 

v  VjiJ' 
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